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      Initialement signalé à la mi-décembre 2019 dans la ville chinoise de Wuhan, le nouveau 

virus du syndrome respiratoire aigu sévère (SARS CoV-2) est un béta-coronavirus à ARN 

simple brin avec un génome de 29 903 nucléotides [1]. Ce virus provoque une maladie grave 

connue sous le nom de maladie à coronavirus 2019 (COVID-19), qui s’est propagée dans les 

quatre coins du monde en moins de quatre mois, comptant plus de 226 millions de cas confirmés 

et plus de 4.66 millions de décès en septembre 2021 [2].  

 

      Cette nouvelle maladie a atteint le statut de pandémie mondiale et de grands efforts sont 

actuellement entrepris pour lutter contre ce virus. A ce titre, la Transmembranaire Protéase 

Sérine 2 (TMPRSS-2) semble tout indiquée puisque peu de travaux sont dédiés à cette enzyme 

qui joue un rôle clé dans le processus de pénétration du SARS CoV-2 à l’intérieur des cellules 

hôtes humaines. Ainsi, l’inhibition de cette enzyme pourrait empêcher la pénétration et la 

propagation de ce virus [3]. 

 

L’objectif essentiel de notre travail est de contribuer au développement de nouveaux 

inhibiteurs de la TMPRSS-2 par docking moléculaire. Avant de se lancer dans ce travail, nous 

avons tenté, dans un premier temps, d’évaluer la performance du logiciel de docking 

moléculaire FlexX utilisé dans le présent travail par RMSD (Root Mean Square deviation). Ce 

test consiste à calculer la déviation en angströms ou RMSD entre la pose du ligand conçue par 

le logiciel et celle déterminée expérimentalement. Ce test a été suivi par une analyse visuelle 

afin de vérifier la superposition des modèles de ligands de références vis-à-vis de 

ceux simulés par le logiciel.  

 

        Par la suite, un criblage virtuel d’une collection de 13521 similaires chimiques d’un 

puissant inhibiteur de la TMPRSS-2 a été mené et ce afin de faire ressortir de nouveaux 

inhibiteurs plus puissants de cette enzyme. Enfin, les inhibiteurs les plus prometteurs issus de 

ce criblage virtuel ont fait l’objet d’une étude théorique sur ses propriétés physicochimiques, 

pharmacocinétiques et de toxicité potentielle afin de vérifier leur profil druglike. 
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1. Définition  

     La maladie à coronavirus 2019 (COVID-19) est une maladie respiratoire qui peut se 

propager d'une personne à une autre. Cette maladie infectieuse, causée par le SARS-COV-2 a 

été identifiée pour la première fois lors d'une enquête sur une épidémie à Wuhan, en Chine, et 

s'est rapidement propagé à travers le monde. Cette maladie a été nommée COVID-19 par 

l’OMS, abréviation de « Corona Virus Disease 2019 » [4]. Sur le plan moléculaire, le SARS-

COV-2 est un virus à ARN ayant un le plus grand génome de tous les virus à ARN (plus de 

29 000 bases) [5]. Il s’agit d’un virus enveloppé, pléomorphe ou sphérique, associées à un ARN 

simple brin positif, non segmenté, ayant une nucléoprotéine, une capside, une matrice et une 

protéine S (figure 01). Au microscope électronique, les virions des coronavirus ont de gros 

péplomères qui le font ressembler à une couronne, d'où le nom corona, qui signifie «couronne». 

Les protéines virales importantes sont la protéine nucléocapside (N), la glycoprotéine 

membranaire (M) et la glycoprotéine de pointe (S) [6]. 

 

Figure N°01 : Virion du SARS-CoV-2. Le modèle à gros grains composé de protéines S 

glycosylées, de protéines M, de protéines E et d'une bicouche lipidique.  

 

      Le mode de transmission essentielle du virus peut être, soit par contact direct avec une 

muqueuse infectée (transmission directe) soit par contact avec une surface infectée 

(transmission indirecte). Il est à souligner que les gouttelettes d’un cas positif, peuvent être 

projetées à plusieurs mètres de distance mais ne persistent pas dans l’air. Les principaux 

symptômes de la COVID19 sont : fièvre, toux sèche, asthénie, myalgies, angine, diarrhée, 

conjonctivite, céphalées, anosmie, éruption cutanée …etc.    
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      Il n’existe aucun symptôme spécifique de la COVID19, et n’importe quel symptôme peut 

être lié à cette maladie très riche sémiologiquement. 

2. Epidémiologie 

      Depuis la fin de l’année 2019, la COVID-19 s’est rapidement devenue un véritable fléau 

qui ronge la santé publique aux quatre coins du monde. La propagation de cette pandémie peut 

être divisée en trois phases : 

 Une épidémie locale de pneumonie de cause inconnue dont le centre se situe au grand 

marché alimentaire à la ville de Wuhan, capitale de la province du Hubei en Chine.  

 

  La deuxième phase a débuté le 13 janvier, marquée par une expansion et une propagation 

rapide du virus dans les hôpitaux chinois (infection nosocomiale) et par une transmission 

familiale (transmission par contact rapproché).  

 

 La troisième phase a débuté le 26 janvier, marquée par l'augmentation rapide des cas en 

grappes. Le 30 janvier, le nombre a été multiplié par 240, atteignant 9826 cas confirmés, et 

l’OMS a officiellement déclaré la COVID-19 comme une pandémie mondiale [7].  

  

      En septembre 2021, l’OMS récence plus de 226 millions de cas confirmés et 4.66 millions 

de décès à cause de la COVID 19 à travers le monde. Encore pire, ces chiffres ne cesseront de 

croitre si rien n’est fait pour enrayer cette pandémie. 

      En Algérie, la COVID-19 se propage à partir du 25 février 2020 lorsqu'un ressortissant 

italien est testé positif au SARS-CoV-2. Depuis, des milliers de cas sont ensuite détectés pour 

atteindre 200 000 cas positifs et 5500 décès en septembre 2021 (figure 02).  

 

 

 

 

 

 



 ____________________________________________________________  Chapitre I : LA COVID-19 
 

4 
 

 

 

 

 

 

 

 

 

 

 

Figure N°02 : Evolution du nombre de nouveaux cas confirmés et nouveaux décès par 

COVID-19 du 25 février 2020 au 07 septembre 2021 en Algérie [8]. 

 

3. Facteurs de risque  

      Les mécanismes physiopathologiques de la COVID-19, étant une nouvelle maladie, restent 

inconnus. On peut cependant déterminer un certain nombre de circonstances associées 

statistiquement à cette pathologie. C'est ce qu'on appelle facteur de risque ou facteur favorisant 

[8], citons à titre d’exemple : 

3.1 Age 

      La COVID-19 est une affection qui touche toutes les catégories d’âge, avec une 

susceptibilité plus grande chez les personnes âgées et celles souffrant de maladies chroniques 

prés existants, quel que soit l’âge. 

3.2 Tabagisme 

      Fléau de santé public, est reconnu comme facteur de risque et potentiellement de mauvais 

pronostic au cours des infections respiratoires basses. Les fumeurs représentent donc une 

population vulnérable. Ce rôle négatif a déjà été mis en exergue au cours de l’infection à la 

COVID-19 : plus de formes sévères, plus de mortalité chez les fumeurs. 
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3.3 Comorbidités 

      Comme pour les autres infections respiratoires et autres infections sévères, le rôle 

prépondérant des comorbidités en tant que facteur de risque. Elles sont représentées par 

l’hypertension artérielle, les maladies cardiovasculaires, le diabète, les maladies respiratoires 

chroniques, du foie et des reins [9, 10, 11]. 

3.4 Sexe 

       Le lien entre sexe et le risque de COVID-19 est difficile à établir. Dans les premières 

publications, la COVID-19 semblait toucher plus les hommes que les femmes [12]. 

 

4. Pénétration et cycle du SARS-CoV-2  

    La protéine S du SARS-CoV-2 utilise le récepteur cellulaire de l’enzyme de conversion 

de l’angiotensine 2 (ACE2). La liaison de la sous unité de la protéine S1 au niveau de l’ACE2 

entraîne une modification conformationnelle de la protéine S permettant l’endocytose puis la 

fusion membranaire. Cette fusion nécessite l’activation de la protéine S par le clivage au niveau 

de la jonction S1/S2 et d’un autre site de la protéine S2. Cette fonction est notamment assurée 

par la protéase membranaire TMPRSS2 (Transmembranaire Protéase Serine 2). Le SARS-

CoV-2 pourrait également utiliser d’autres récepteurs cellulaires de la protéine S pour infecter 

les cellules n’exprimant pas l’ACE2. 

    Après la fusion et le largage de la nucléocapside dans le cytosol de la cellule hôte, la 

machinerie cellulaire traduit le gène de la réplicase en deux polyprotéines (pp1a et pp1ab) 

clivées en nombreuses protéines indispensables au cycle viral (notamment deux protéases 

virales et une ARN-polymérase ARN-dépendant) s’assemblant en un large complexe de 

transcription et de réplication. Ce complexe permet d’une part de reproduire l’ARN viral et 

d’autre part, par le biais de la formation de petits brins d’ARN anti-sens appelés ARN sous-

génomiques, la production de protéines de structure des nouveaux virions. Finalement les brins 

d’ARN synthétisés sont combinés avec la protéine N pour former la nucléocapside et 

l’assemblage avec les glycoprotéines d’enveloppe permet le bourgeonnement de nouvelles 

particules virales.   
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5. Traitement  

      Jusqu’à présent, aucun traitement curatif ne permet de guérir complètement la maladie à la 

COVID-19. Cependant, quelques stratégies médicamenteuses prometteuses sont proposées, 

citons à titre d’exemple :  

5.1. Corticothérapie : Diminue l’inflammation durant la seconde phase de la maladie.  

 

5.2. Inhibiteurs de JAK (Janus Kinase) /STAT (Signal Transducers and Activators of 

Transcription) dont le Baricitinib : Leur utilisation pourrait être une piste 

prometteuse chez certains patients avec signature interféron (IFN) élevée, et plusieurs 

molécules sont en cours d’étude. 

 

5.3. Inhibiteur de TMPRSS2 : Réduisant significativement l’infection des cellules par le 

SARS-CoV-2 in vitro et fait l’objet de plusieurs essais cliniques. Les inhibiteurs de 

cette enzyme ; objet de notre étude ; empêchent l’entrée du virus à l’intérieur des 

cellules.  

 

5.4. Chloroquine et hydroxychloroquine : En plus de leurs effets antipaludiques et 

immunomodulateurs, la chloroquine et l’hydroxychloroquine inhibent la réplication de 

nombreux virus in vitro dont le SARS-CoV-2, il a été montré que ces molécules 

s’accumulent dans les endosomes et lysosomes et augmentent le pH dans ces 

organelles, altérant ainsi leur fonctionnement essentiel pour l’endocytose des 

coronavirus, des données in vitro suggèrent que la chloroquine modifie la glycosylation 

d’ACE2 et inhibe ainsi la fixation du SARS-CoV-1. 

 

5.5. Inhibition de la protéase du SARS-CoV-2 : Cette enzyme est essentielle au 

développement et à la multiplication du virus. Elle coupe effectivement le produit de 

la traduction de l’ARNm du virus en plusieurs fragments représentant ainsi une 

protéine du virus. Sans cette enzyme, le virus ne peut pas produire ses protéines à partir 

de la pro-protéine traduite, ce qui fait de l’inhibition de cette enzyme une cible 

thérapeutique pour combattre ce virus.  
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5.6. Inhibition de la synthèse de l’ARN viral : 

5.6.1. Favipiravir : Pro-drogue d’un analogue nucléotidique inhibant l’ARN 

polymérase virale. Ce composé est actif in vitro contre le SARS-CoV-2.  

5.6.2. Remdesivir : Pro-drogue d’un analogue nucléosidique, inhibant la réplication 

du SARS-CoV-1 dans un modèle murin et de SARS-CoV-2 in vitro.  

5.6.3. Ribavirine : Un analogue de la guanine inhibant l’ARN-polymérase de 

nombreux virus à ARN mais avec une efficacité in vitro limitée contre le SARS-

CoV-2. 

5.7. Inhibiteurs du Système rénine-angiotensine-aldostérone (SRAA) : Le récepteur 

du SARS-CoV-1 et du SARS-CoV-2 est l’ACE2. Le SARS-CoV-2 pourrait entrainer 

une diminution de l’expression d’ACE2 sur les cellules infectées, altérant ainsi la 

contre-régulation de l’angiotensine II, ce qui pourrait participer à la pathogénie de la 

COVID-19. 

 

5.8. Vaccination : La principale cible antigénique des vaccins à l’heure actuelle est la 

sous-unité S1 de la protéine Spike. Les efforts exceptionnels de la communauté 

scientifique a conduit au développement de plus de 300 projets de vaccins. 11 d'entre 

eux ont terminé la phase III avec des résultats positifs. On site parmi eux :  

5.8.1. Vaccin Oxford/AstraZeneca Covid-19 : L’estimation de l’efficacité du 

vaccin (VE) était de 63,09% 

5.8.2. Vaccin Pfizer- BioNTech : Son taux d’efficacité comparativement au placebo 

était de 95,0 %  

5.8.3. Vaccin Moderna : L'efficacité du vaccin contre la COVID-19 était de 94,1%. 

L'efficacité du vaccin contre les formes graves de COVID-19 était de 100%.  

5.8.4. Vaccin chinois Sinopharm ou BBIBP-cor V : Selon l’OMS, le vaccin chinois 

Sinopharm est sûr et efficace, mais il manque des données sur les personnes 

âgées et les personnes souffrant d'autres maladies. 

5.8.5. Vaccin Gama -COVID-VacouSputnik V : Selon les études, l’efficacité du 

vaccin Sputnik V contre la COVID-19 est de 91,6%. 

5.8.6. Vaccin Sinovac : Le taux d'efficacité contre les maladies causées par COVID-

19 était de 50,65% pour tous les cas, 83,70% pour les cas nécessitant un 

traitement médical et 100,00% pour les cas hospitalisés, sévères et les cas 

mortels.
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1. Introduction  

      Les protéases à sérine sont une famille de protéases qui clivent des protéines ou des peptides 

en hydrolysant leurs liaisons peptidiques. Appelées protéases à sérine car leur site actif contient 

un résidu de sérine. Ces enzymes jouent un rôle essentiel dans de nombreux processus 

physiologiques et pathologiques, tels que le catabolisme des protéines, la coagulation sanguine 

(l'inflammation), la croissance tumorale et les métastases [13,14].  

      Il existe un très grand nombre de protéases à sérine avec des spécificités variées, impliquées 

dans de multiples processus biologiques parmi lesquelles les protéases à sérine 

transmembranaires de type II (TTSP). Elles forment une famille d'enzymes protéolytiques 

nouvellement identifiée, codée par le gène TMPRSS2. Ces enzymes, impliquées dans la 

formation des tissus et leur dérégulation sont reliées à de nombreux types de cancers [15]. 

      Cette protéine facilite également l'entrée des virus dans les cellules hôtes en coupant et en 

activant les glycoprotéines de l'enveloppe virale. Parmi ces virus utilisant cette protéine nous 

trouvons : le virus de la grippe, les coronavirus humains HCoV-229E, MERS-CoV, SARS-CoV 

et SARS-CoV-2 (virus de la COVID-19). Des variants de transcription épissés codant les 

différentes isoformes ont été trouvés pour ce gène [16]. 

      Le gène TMPRSS2 s'étend sur environ 43,59 kb de long sur le chromosome 21 dans la 

région q22.3, contenant 14 exons (Figure 03) [17]. Ce gène est exprimé dans les tissus humains 

normaux et malades, dans l'intestin grêle, le côlon, l'estomac, les glandes salivaires, et la 

prostate.   

 

 

Figure N°03 : localisation du gène TMPRSS2. 
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2. Structure de la transmembranaire protéase serine 2 

 

      La transmembranaire protéase sérine 2, comme son nom l’indique, est une protéine 

transmembranaire contenant 492 acides aminés avec quatre domaines : (figure 04) 

  Domaine serine protéase (AA 255-492). 

 Domaine riche en cystéine du récepteur Scavenger (AA 149-242). 

 Domaine du récepteur LDL de classe A (LDLRA, AA 113-148) formant un site de 

liaison pour le calcium. 

 Domaine transmembranaire (AA 84-106).  

      En raison de son emplacement à la surface des cellules, cette enzyme pourrait fonctionner 

comme un récepteur pour des signaux de médiation de ligands spécifiques.   

 

 

Figure N°04 : Structure tridimensionnelle de transmembranaire protéase sérine 2. 
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3. Site actif 

 

    Les acides aminés qui forment la poche du site actif de la TMPRSS2 sont les 

suivants :  Asp 435, Ser 436, Cys 437, Gln 438, Gly 439, Ser 441, Thr 459, Ser 460, Trp 

461, Gly 462, Gly464, Cys 465, Arg 470, Val 473 et Gly 472. Cependant, certains de 

ces acides aminés jouent un rôle crucial dans la fonction catalytique de l’enzyme tel que 

: Ser441, Asp 345 et His 296 alors que les autres sont impliquées dans la formation des 

interactions avec le substrat (figure 05). 

 

 
Figure N°05 : Site actif du domaine catalytique de TMPRSS2. 

 

4. Mécanisme d’action  

 

       La TMPRSS2 clive les liaisons peptidiques en deux étapes catalytiques par une triade 

catalytique conservée : Asp 345, His 296 et Ser 441 (figure 06). 

  La première étape implique la formation d'un intermédiaire acyl-enzyme covalent entre le 

substrat et Ser 441. Au cours de cette étape, le résidu His 296 se comporte comme une base 

pour déprotoner la Ser 441, puis comme un acide pour protoner le groupement libéré du 

substrat. 

      La deuxième étape implique l'hydrolyse de l'acyl-enzyme pour libérer le substrat clivé tout 

en restaurant la forme active de l'enzyme. Le long de ces deux étapes, le trou oxyanion formé 

par les NH de squelette de Gly439 et Ser441, aide à activer et stabiliser le carbonyle. Une autre 

structure importante caractéristique est la poche S1, qui contient un Asp 435 bien conservé qui 



 _______________________________________  Chapitre II : Transmembranaire Protéase Sérine 2 
 

11 
 

est essentiel pour la liaison du substrat et pour sa reconnaissance. Sur le site opposé de la poche 

S1, une boucle contenant une région hydrophobe délimite la région de liaison des substrats du 

site actif enzymatique. 

 
Figure N°06 : Mécanisme d’action de l’hydrolyse par TMPRSS2. 

 

5. Relation de la TMPRSS2 avec les coronavirus  

 

      La liaison du virus à la cellule cible se fait après encrage de la protéine Spik (S) avec 

son récepteur ACE2. Ainsi, l’entrée du génome virale à travers la membrane se fait après 

coupure de la protéine S et séparation des deux sous unités S1 et S2 par la TMPRSS2 de 

l’hôte. L’inhibition de cette dernière empêche l’entrée du génome virale dans les cellules 

hôtes humaines.  
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6. Inhibiteur  

 

       Le camostat et le nafamostat sont des candidats médicaments prometteurs pour une 

stratégie de traitement contre la COVID-19. Le camostat est déjà commercialisé comme 

médicament pour le traitement des pancréatites. Aussi, le produit de dégradation du camostat, 

l’acide 4-guanidinobenzoique (GBPA), a montré un effet inhibiteur sur la TMPRSS2                 

(figure 07). 

 

Figure N°07 : Structure des différents inhibiteurs de TMPRSS2. 

 

    Il a été montré que les 3 inhibiteurs agissent directement sur TMPRSS2 et que Nafamostat 

est plus puissant que le Camostat [18].
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1. Introduction 

      Le développement d'un nouveau médicament est un processus long et coûteux, allant de 

l'identification d'une cible biologique d'intérêt thérapeutique jusqu'au patient, dans lequel les 

essais cliniques succèdent au développement préclinique [19]. Avec le développement des 

outils informatiques dans les 20 dernières années, la modélisation moléculaire et plus 

précisément le docking moléculaire s’est très vite introduit dans le domaine de la recherche en 

biologie [20]. En effet, cette approche consiste à simuler l’affinité d’un ligand à l’égard de sa 

cible ce qui est plus facile à mettre en œuvre pour un cout bien moindre que l’approche 

expérimentale.  

2. Principe de docking 

      Une simulation par docking comprend essentiellement deux étapes complémentaires : le 

docking et le scoring (figure 08).  

 

2.1. Docking : est l’étape de sélection, consistant à placer le ligand dans le site actif de la 

protéine et à échantillonner les conformations, positions et orientations (poses) 

possibles, en ne retenant que celles qui représentent les modes d’interactions les plus 

favorables. 

 

2.2. Scoring : est l’étape de classement, qui consiste à évaluer l’affinité entre le Ligand et 

la protéine et donner un score aux poses obtenues lors de la phase de docking qui 

permettra de retenir la meilleure pose parmi toutes celles proposées [21]. 

 

Figure N°08 : Principe du Docking et Scoring. 
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3. Outils du docking moléculaire 

 

3.1. Ligand 

      En biologie, un ligand est une molécule qui se lie de manière réversible à une 

macromolécule ciblée, protéine ou acide nucléique, jouant en général un rôle fonctionnel : 

stabilisation structurale, catalyse, modulation d'une activité enzymatique, transmission d'un 

signal [22].  

      La structure tridimensionnelle des ligands est obtenue par deux moyens : Le premier 

consiste à utiliser des ligands de la littérature qu’on peut dessiner, optimiser et enregistrer dans 

différents formats (pdb, mol, mol2…) grâce à des logiciels de construction moléculaires tels 

que Titan. Le deuxième : consiste à utiliser des collections de molécules virtuelles appelées 

chimiothèques comme les la PubChem, Zinc …etc.  

 

3.2. Récepteur 

        Les structures 3D des protéines sont accessibles gratuitement via la banque de donnée 

PDB.  Les données structurales sont obtenues par cristallographie aux rayons X, spectroscopie 

RMN. Elles sont accessibles gratuitement sur internet via des sites Web définis de ses 

organisations membres dont : RCSB PDB, PDBj, PDBe…etc. 

        En mois de juin 2021, la PDB compte plus de 179.210 Structures macromoléculaires 

biologiques permettant des percées dans la recherche et l'éducation. 

         Les différentes conformations tridimensionnelles sont téléchargeables sous extension pdb 

lisibles par les logiciels de docking et contenant diverses informations sur la protéine en 

question. Par exemple : le nom du récepteur, l’équipe qui a résolue la structure, la méthode 

expérimentale, …etc. On y retrouve aussi des informations sur la structure primaire, les 

hétéroatomes, la structure secondaire et les coordonnées atomiques X, Y et Z qui déterminent 

la position exacte de chaque atome dans une conformation donnée. 

        Si la cible n’est pas encore déposée au niveau de la banque, et cette dernière contient une 

protéine avec des séquences similaires, la modélisation par homologie intervient afin de 

construire la structure 3D de la cible souhaitée [23]. 
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3.3 Programmes  

    A l'heure actuelle, plus de 30 programmes de docking moléculaire sont disponibles. Les 

plus fréquemment cités sont respectivement : AutoDock, GOLD, FlexX, Surflex et Glide 

(tableau 01). Ils permettent notamment un criblage rapide de vastes librairies de composés. Ces 

programmes reposent le plus souvent sur des algorithmes spécifiques (Algorithme génétique, 

Fragmentation incrémentale...) [19]. 

Tableau N°01 : Principaux programmes du docking moléculaire. 

Nom Editeur Site Internet 

AutoDock Scripps http://www.scripps.edu/mb/olson/doc/autodock/ 

Dock UCSF http://dock.compbio.ucsf.edu/ 

FlexX BioSolveIT http://www.biosolveit.de/FlexX/ 

Fred OpenEyes http://www.eyesopen.com/products/applications/fred.html 

Glide Schrödinger http://www.schrodinger.com/Products/glide.html 

Gold CCDC http://www.ccdc.cam.ac.uk/products/life_sciences/gold/ 

ICM Molsoft http://www.molsoft.com/products.html 

LigandFit Accelrys http://www.accelrys.com/cerius2/c2ligandfit.html 

Surflex Biopharmics http://www.biopharmics.com/products.htm. 

 

4. Prédiction des paramètres ADMET 

    Dans les années 1990, les principales raisons de l’échec des candidats médicaments lors 

des phases cliniques étaient principalement le manque d’efficacité chez l’homme et les 

mauvaises performances pharmacocinétiques.  

    Afin de diminuer le taux d’échec lié aux propriétés pharmacocinétiques des candidats 

médicaments, il est apparu nécessaire l’application d’un certain nombre de filtres (tableau 02) 

employés pour s’assurer que les molécules possèdent des propriétés compatibles avec une 

application biologique. En effet, les filtres de type ADMET (Absorption, Distribution, 

Métabolisme, Elimination et Toxicité) sont désormais largement utilisés afin de réduire le 

nombre de composés d’une chimiothèque avant tout processus de criblage en ne sélectionnant 

que ceux les plus aptes à devenir des candidats médicaments. 
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Tableau N°02 : Principales plateformes de prédiction des paramètres ADMET. 

Nom Site Internet 

SwissADME http://www.swissadme.ch/index.php 

ADMETlab 2.0 https://admetmesh.scbdd.com/ 

pkCSM http://biosig.unimelb.edu.au/pkcsm/ 

RPBS https://bioserv.rpbs.univ-paris-diderot.fr/index.html 

preADMET https://preadmet.bmdrc.kr/ 

admetSAR 2 http://lmmd.ecust.edu.cn/admetsar2/ 

ProTox 2 https://tox-new.charite.de/protox_II/ 

QED https://webs.iiitd.edu.in/oscadd/qed/virtual.php 

VnnADMET https://vnnadmet.bhsai.org/vnnadmet/home.xhtml 

NERDD https://nerdd.univie.ac.at/ 

Solubilitypredictor 
https://disco.chemaxon.com/calculators/demo/plugins/

solubility/ 

chemaxon https://chemaxon.com/ 

molinspiration https://www.molinspiration.com/cgi-bin/properties 

VirtualRAt https://virtualrat.cmdm.tw/ 

PerMM https://permm.phar.umich.edu/server 

SmartCyp https://smartcyp.sund.ku.dk/mol_to_som 

eMolTox http://xundrug.cn/moltox 

LabMol-predhERG http://predherg.labmol.com.br/ 

LabMol-predskin http://predskin.labmol.com.br/ 

Endocrine disruptome http://endocrinedisruptome.ki.si/prediction.html 

CypRules https://cyprules.cmdm.tw/ 

mcul https://mcule.com/apps/property-calculator/ 

DrugMint https://webs.iiitd.edu.in/oscadd/drugmint/batch.php 

ChemBio 2 https://chembioserver.vi-seem.eu/Mapping_Tools.php 

molsoft http://www.molsoft.com/mprop/ 

PassOnline http://way2drug.com/PassOnline/predict.php 

Oscadd https://webs.iiitd.edu.in/oscadd/  

http://xundrug.cn/moltox
https://webs.iiitd.edu.in/oscadd/drugmint/batch.php
https://chembioserver.vi-seem.eu/Mapping_Tools.php
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1. Matériels 

1.1. Ordinateur  

    Dans notre travail, nous avons utilisé un ordinateur avec une mémoire vive de 16 Go et un 

système d’exploitation 64 bits : Windows 10, sur lequel les programmes utilisés ont été 

installés. 

 

1.2. Programmes 

1.2.1. FlexX version 2.3.3, 2017 

      FlexX est un programme de docking moléculaire basé sur l’approche par fragmentation 

suivie d’une reconstruction incrémentale du ligand au sein du site actif de la cible (figure 09). 

C’est un programme précis avec un temps d’exécution très rapide [24]. 

 

 

Figure N°09 : FlexX Version : 2.3.2. 
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1.2.2. VMD (Visual Molecular Dynamics) version 1.9.3 

      VMD est un programme de visualisation moléculaire permettant d’afficher, animer et 

analyser des assemblages moléculaires (figure 10). Nous avons utilisé ce programme non 

seulement pour la préparation des protéines et des ligands étudiés mais aussi pour la 

visualisation du positionnement des différents ligands au sein de leur cible [25]. 

 

Figure N°10 : VMD Version : 1.9.3. 

 

1.2.3. Open Babel version 2.3.2 

      Ce programme a été utilisé pour la conversion des différents fichiers d'un format à un autre 

(sdf, pdb, mol2 …etc.) et aussi pour séparer et rassemble plusieurs molécules dans un seul 

fichier (figure 11). 
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Figure N°11 : Open Babel version : 2.3.2. 

 

1.3. Banques de données et serveur en ligne 

1.3.1. Protein Data Bank 

      La PDB (https://www.rcsb.org/) est la plus grande base de données de structures 3D de 

macromolécules biologiques. A partir de cette banque, nous avons téléchargé le fichier 

contenant la structure 3D de notre enzyme d’intérêt ainsi que les complexes cristallographiques 

utilisés pour réaliser le test RMSD (figure 12). 
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Figure N°12 : Protein Data Bank. 

 

1.3.2. PubChem 

      PubChem (https://pubchem.ncbi.nlm.nih.gov/) est la plus grande banque de données de 

molécules chimiques, gérée par le National Center for Biotechnology Information (NCBI) 

(figure 13). Cette banque de données nous a été utile pour l’obtention de notre chimiothèque 

faisant l’objet du criblage virtuel.  

 

Figure N°13 : PubChem. 
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1.3.3. pkCSM 

      pkCSM (http://biosig.unimelb.edu.au/pkcsm/) est un outil Web gratuit qui donne accès à un 

ensemble de modèles prédictifs rapides pour les propriétés physicochimiques, 

pharmacocinétiques et de toxicité potentielle d’un composé (figure 14). Nous avons utilisé ce 

serveur pour la prédiction des propriétés ADMET des inhibiteurs développés. 

 

Figure N°14 : pkCSM. 
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2. Méthode 

 

2.1. Choix de la cible 

      La structure tridimensionnelle de notre cible, la TMPRSS2, a été obtenue à partir de la 

banque de donnée PDB sous le code 7MEQ. Cette protéine, représentée par une seule chaine 

de 395 acides aminés, est liée à un inhibiteur initial portant le code GBS qui est l’acide 4 

carbamimidamido-benzoique.  Il est à signaler que ce complexe a été résolu par la technique de 

diffraction aux rayons X avec une résolution de 1,95 Å.  

2.2. Préparation de la protéine 

      Avant de procéder au docking moléculaire, le fichier de la protéine doit être préparé en 

ajoutant les hydrogènes qui manquent et en éliminant les molécules d’eau à l’exception de celles 

qui se trouvent dans son site actif. Ce dernier a été défini en sélectionnant les acides aminés de 

la protéine (7MEQ) entourant son inhibiteur de référence (GBS) à des distances n’excédant pas 

6.5 Å. Ainsi le site actif préparé comprend les acides aminés : Asp 435, Ser 436, Cys 437, Gln 

438, Gly 439, Ser 441, Thr 459, Ser 460, Trp 461, Gly 462, Gly 464, Cys 465, Arg 470, Val 

473 et Gly 472 (Figure 15).  Apres la détermination du site actif, nous avons supprimé le ligand 

de départ en ne gardant que l’enzyme seule avec son site actif libre. 

 

Figure N°15 : Site actif de la TMPRSS 2 avec son 

inhibiteur de référence, le GBS. 
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2.3. Préparation de la chimiothèque 

      Dans cette étape, le composé GBS (l’acide 4-carbamimidamidobenzoique) a été pris comme 

structure de départ pour la recherche et la conception d’une chimiothèque de similaires 

chimiques. Dans cette optique, nous avons fait appel à la banque de données PubChem qui nous 

a générée 13521 similaires chimique du composé de départ. Ces composés ont été téléchargés 

dans un seul fichier de format sdf. À l’aide du programme OpenBabel, nous avons séparé ces 

composés de ces chimiothèques en plusieurs fichiers contenant chacun 1000 composés. Il est à 

noter que le programme FlexX ne peut pas lancer un criblage virtuel d’une collection dépassant 

1000 molécules.  

2.4. Criblage virtuel 

      La chimiothèque ainsi préparée a fait l’objet d’un criblage virtuel par docking moléculaire 

en utilisant le programme FlexX. Ce dernier permet la prédiction des meilleures conformations 

d’un ligand donné au sein du site actif de l’enzyme étudiée. Les résultats obtenus sont 

représentés sous forme d’un tableau en classant les molécules par leur score (énergies 

d’interaction théoriques exprimées en KJ/mol).  L’interface graphique de ce logiciel génère 

aussi une représentation schématique des interactions entre le ligand et les différents acides 

aminés de l’enzyme. 

 

3. Test de fiabilité du programme FlexX par RMSD 

      Avant d’aborder l’étude de docking moléculaire, il était indispensable de vérifier la fiabilité 

du programme FlexX par le test RMSD (Root Mean Square Deviation). C’est la mesure de la 

distance moyenne entre les atomes de deux poses d’un ligand.  Il est souvent utilisé pour valider 

le protocole du docking en comparant la conformation d’un ligand conçue par le logiciel du 

docking par rapport à sa conformation expérimentale de référence. 

       La prédiction est considérée correcte (fiable), si la valeur du RMSD est inférieure ou égale 

à 2 Å [26]. 

      Dans notre travail, le test de RMSD a été réalisé sur 100 complexes protéine-ligand pris 

d’une manière arbitraire de la PDB. Ces complexes ont été téléchargés à partir de la PDB puis 

préparés en séparant la protéine de son ligand. 
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       L’analyse visuelle faisant suite au test par RMSD est aussi une étape essentielle pour 

vérifier la fiabilité du logiciel en visualisant la superposition de la conformation du ligand 

théorique par rapport à sa pose initiale (expérimentale). 

 

4. Prédictions des propriétés ADMET 

      Les propriétés physicochimiques, pharmacocinétiques et de toxicité potentielle des 

meilleurs inhibiteurs de la TMPRSS2 issus du criblage virtuel ont été simulées à l’aide du 

serveur pkCSM (http://biosig.unimelb.edu.au/pkcsm/).  

 

4.1. Propriétés physicochimiques 

      Tous les médicaments potentiels devaient respecter la règle des cinq de Lipinski, qui stipule 

qu'ils sont probablement actifs par voie orale. Cette règle permet d’évaluer la biodisponibilité 

d’un composé chimique par voie orale à partir de sa structure bidimensionnelle (2D). Selon 

cette règle, un composé doit valider au moins deux des quatre (2/4) critères suivants [27] : 

• Pas plus de 5 donneurs de liaisons hydrogène. 

• Pas plus de 10 accepteurs de liaisons hydrogène. 

• Le poids moléculaire inférieur ou égal à 500 g/mol-1 

• Le Log P inférieur ou égal à 5. 

 

      Avec un objectif similaire, Veber et Al. Étendent la règle de Lipinski en ajoutant deux 

autres critères à savoir : l’aire de la surface polaire (TPSA) qui doit être inférieure à 140 Å2, et 

le nombre de liaisons de rotation qui doit être inférieur ou égal à 10 [26].  

 

4.2. Propriétés pharmacocinétiques 

      Dans l’organisme humain, il existe plusieurs barrières naturelles qui protègent le milieu 

intérieur de toutes les substances exogènes, citons à titre d’exemple : la barrière buccale, 

gastrique, intestinale, pulmonaire, hépatique, rénale, hémato-encéphalique et la peau.  

      Si le médicament arrive à traverser ces barrières, il peut atteindre sa cible d’action pour 

exercer son effet biologique. Par la suite, il sera métabolisé au niveau hépatique en faisant 

http://biosig.unimelb.edu.au/pkcsm/
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intervenir les différentes isoformes des Cytochromes P450. L’inhibition de ces cytochromes 

affecte considérablement le métabolisme des autres molécules (essentiellement les autres 

médicaments) ce qui représente la majeure forme d’interaction médicamenteuse, et qui cause 

une intoxication au médicament ou au contraire un échec thérapeutique, d’où la nécessité de 

connaitre l’effet de nos inhibiteurs d’intérêt sur ces derniers.  

      Dans notre travail, le serveur pkCSM a été employé afin de simuler certains critères 

physicochimiques et pharmacocinétiques de nos inhibiteurs d’intérêt à savoir : leurs poids 

moléculaires, liaisons rotatives, donneurs de liaison H, accepteurs de liaison H, Log P, TPSA, 

solubilité dans l'eau, perméabilité au Caco2, absorption intestinale humaine, substrat du 

CYP3A4 et du CYP2D6, inhibiteur du CYP 450 et de hERG, test de toxicité d’AMES, 

hépatotoxicité et sensibilisation cutanée.  

 

4.3. Tests de toxicité potentielle  

      Tout médicament peut causer des effets secondaires allant d’une simple sensation de 

malaise à un arrêt cardiaque et à la mort. Dans le présent travail, les inhibiteurs les plus 

prometteurs ont fait l’objet d’une étude prédictive par le serveur pkCSM portant sur la toxicité 

potentielle de nos composés. Le pouvoir mutagène (test d’Ames), le pouvoir de cancérogénicité 

ainsi que test de hERG_inhibition (human Ether-à-go-go Related Gene) ont été particulièrement 

simulés.  
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      Le présent travail a été réalisé en quatre parties complémentaires. La première partie 

concerne l’évaluation de la performance du logiciel FlexX afin de valider le protocole du 

docking qu’on cherche à employer. La deuxième est consacrée à l’étude des interactions 

intervenant dans l’inhibition de la TMPRSS2. La troisième, quant à elle, est destinée à la 

proposition de nouveaux inhibiteurs plus puissants de cette cible par criblage virtuel. Dans la 

dernière partie, les inhibiteurs les plus prometteurs issus de ce criblage feront l’objet d’une 

étude prédictive de leurs propriétés ADMET. 

1. Test de fiabilité du programme de docking moléculaire  

 

1.1 Test RMSD 

 

      Avant de rechercher de nouveaux inhibiteurs de la TMPRSS2 par docking moléculaire, il 

était indispensable d’évaluer la performance du programme de docking moléculaire par le test 

RMSD. Il a été réalisé sur 100 complexes protéine-ligand tirés arbitrairement de la PDB. Les 

codes PDB des complexes utilisés et de leurs ligands ainsi que les valeurs de leurs RMSD 

obtenues avec AutoDock sont démontrés dans l’Annexe N°1. Les résultats de ce test sont 

représentés dans la figure 16. 

 

Figure 16 : Résultats du test RMSD donnés en pourcentage (%). 

 

63%

37%

Résultats FlexX RMSD (A) 

≤ 2Å > 2Å
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    Il ressort de cette figure que 63% des valeurs RMSD obtenues avec FlexX sont inférieures à 

2Å alors que seulement 37% sont supérieures à cette valeur seuil. Conformément à la littérature 

[28], un programme de docking moléculaire n’est considéré fiable que si la valeur RMSD du 

modèle conçu par le programme vis-à-vis de la structure cristallographique ne dépasse pas 2Å. 

Ceci témoigne de la fiabilité du programme FlexX qui peut être utilisé sans trop risque d’erreurs 

pour prédire le positionnement correct d’un ligand au sein du son site actif. 

1.2 Analyse visuelle 

      L’analyse visuelle est une étape indispensable permettant d’apprécier et de visualiser les 

résultats du test RMSD. Elle, consiste à comparer le positionnement d’un ligand généré par le 

programme du docking vis-à-vis de celui de référence obtenue à partir de l’expérimentation.   

Dans notre travail, cette analyse a été réalisée sur le complexe 7MEQ correspondant à notre 

cible thérapeutique la TMPRSS2 en complexe avec un puissant inhibiteur (GBS). Comme le 

montre la figure 17 il existe une parfaite superposition entre la pose du ligand simulé par FlexX 

(colorée en rouge) vis-à-vis de celle de référence (colorée en bleu). Ceci est en accord avec la 

valeur numérique du RMSD obtenu dans le cas du complexe 7MEQ, qui est, rappelons-le, 

égale à 0.84 Ǻ. Ceci renforce la conclusion tirée du test RMSD et confirme davantage la 

performance de FlexX.  

 

 

Figure 17 : Superposition de la conformation GBS de l’extraite de 7MEQ (colorée en bleu) 

avec la conformation la mieux ancrée (colorée en rouge). 
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2. Etude des interactions impliquées dans l'inhibition de TMPRSS2 par 

différents composés 

 
      L’acide 4-carbamimidamidobenzoïque est un puissant inhibiteur de la TMPRSS2 (voir 

figure 18). La PDB nous propose la structure 3D de cet inhibiteur (GBS) en complexe avec sa 

cible sous le code 7MEQ. La reconstruction de ce complexe par docking moléculaire avec 

FlexX donne lieu à un score de -24,17 kj/mol. À l’aide de l’interface graphique LeadIT nous 

avons pu représenter le nombre et le type des liaisons mises en jeu dans l’interaction entre le 

GBS et la TMPRSS2 (figure 19). En effet, cinq liaisons hydrogènes sont constatées. Trois 

d’entre elles sont formées entre les 2 fonctions imine et amine de l’inhibiteur et les deux 

oxygènes de la fonction carboxyle du résidu Asp435. Les deux autres liaisons hydrogènes sont 

formées entre le groupement carbonyle de l'inhibiteur et les deux fonctions amines des résidus 

Gly439 et Ser441. 

      En plus de ces liaisons hydrogène, ce complexe est stabilisé par de nombreuses interactions 

hydrophobiques faisant intervenir les résidus : Ser436, Cys437, Gln438, Ser441, Trp461, 

Gly462 et Cys465. 

 

Figure 18 : Structure chimique du GBS :  

L’acide 4-carbamimidamidobenzoïque. 
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Figure 19 : Représentation des interactions du complexe 7MEQ. Les liaisons hydrogène sont 

représentées en pointillés et les interactions hydrophobes sont représentées en vert. 

 

 

3. Proposition de nouveaux inhibiteurs de la TMPRSS 2 : Criblage 

virtuel 

 

      Afin de proposer de nouveaux inhibiteurs plus puissants et sélectifs de la TMPRSS2, le 

composé GBS a été pris comme structure de départ pour le criblage d’une collection de 

similaires chimiques via la banque de données PubChem. Avec un taux de similarité de 80 %    

cette dernière nous a proposé une collection de 13521 similaires chimique. Le criblage virtuel 

de cette collection de similaires chimiques envers le site actif étudié fait ressortir 590 composés 

ayant une énergie d’interaction bien meilleure que celle du composé de départ qui, à titre de 

rappel, égale à -24,17 kj/mol. Les résultats des dix meilleurs similaires, classés par leur énergie 

d’interaction sont représentés dans le tableau N°03. Le numéro d’accession, le classement et le 

score de docking de tous les composés étudiés sont illustrés dans l’Annexe 2.  
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Tableau N°03 : Classement, numéro d’accession et énergie d’interaction des dix meilleurs 

inhibiteurs de la TMPRSS 2 issus du criblage virtuel. 

 

  

       Les composés S1, S2 et S3 se présentent comme meilleurs inhibiteurs de la TMPRSS2 avec 

des scores respectifs de -41.68, -41.58 et -38.9 KJ/mol (Figures 20, 21 et 22). L’analyse visuelle 

du mode d’interaction de ces composés à l’égard du site actif de la TMPRSS2 nous permettra 

d’élucider les mécanismes mis en jeu dans l’inhibition de cette enzyme.  

 

 

 

 

 

 

 

 

 

 

N° Similaire 
Numéro 

d’accession 
ΔG (kj/mol) 

1 S1 151443403 -41.68 

2 S2 53781906 -41.58 

3 S3 148524656 -38.90 

4 S4 44529645 -37.86 

5 S5 20070173 -37.69 

6 S6 44428312 -37.39 

7 S7 148246946 -37.08 

8 S8 58589596 -36.64 

9 S9 152702443 -36.26 

10 S10 141373110 -36.24 
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Figure 20 : Structure chimique du composé S1 : Acide 4-Azido-3-

(diaminomethylideneamino) benzoïque 

 

 

 

 

 

 

Figure 21 : Structure chimique du composé S2  
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Figure 22 : Structure chimique du composé S3 :  

Acide 4-Amino-2-(4-carbamimidoylphenyl) benzoïque. 

 

    Le composé S1 se présente comme meilleur inhibiteur de la TMPRSS2 obtenu dans cette 

étude avec un score de -41.68 kj/mol. Comme le montre la figure N°22. Ce score s’explique 

par la présence de 9 liaisons hydrogènes dont 3 avec Asp345 et une avec Ser441. Il est important 

de souligner que ces deux résidus jouent un rôle crucial dans l’activité de la TMPRSS2 

puisqu’ils font partie de la triade catalytique de cette enzyme [18]. Ces quatre liaisons 

hydrogènes ont été également constatées entre le composé de départ GBS et l’enzyme étudie. 

La différence d’activité inhibitrice entre la GBS et le composé S1, en faveur de ce dernier, peut 

être expliquée par le nombre plus important de liaisons hydrogènes formées avec le site actif. 

En effet, le composé S1 forme cinq autres liaisons hydrogènes dont trois avec Gly464 et deux 

avec Ser436. On note également l’importance des interactions hydrophobiques qui participent 

à la stabilité du complexe TMPRSS2-S1. Ces interactions font intervenir les résidus Ser436, 

Cys437, Thr459, Ser460, Trp461, Gly462 et Cys465 de l’enzyme (Figure 23).  
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Figure 23 : Représentation des interactions du complexe TMPRSS2-S1.  

 

    Le composé S2, à l’instar du composé S1, forme 9 liaisons hydrogènes avec le site actif 

étudié. Ces liaisons sont constatées avec les résidus suivants : 3 avec Ser436, 2 avec Asp435 et 

1 liaison avec chacun des 4 résidus Ser463, Gly464, Arg470 et Val473. Le complexe 

TMPRSS2-S2 est également stabilisé par de nombreuses interactions hydrophobiques 

impliquant les résidus Ser436, Cys437, Ser460, Trp461, Gly462 et Gly472 (Figure 24).  

 

Figure 24 : Représentation des interactions du complexe TMPRSS2-S2.  
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Figure 25 : Représentation des interactions du complexe TMPRSS2-S3.  

 

 

     Le composé S3 est le troisième meilleur inhibiteur de la TMPRSS2 issu du criblage virtuel 

avec un score de -38.90 KJ/mol. L’analyse visuelle de son mode d’interaction avec l’enzyme 

révèle la présence de 6 liaisons hydrogènes. Trois d’entre elles sont formés avec Asp435 et une 

avec chacun des résidus Ser436, Ser460 et Gly464. De plus, ce composé forme plusieurs 

interactions hydrophobiques avec les résidus His296, Ser436, Cys437, Trp461, Gly462, Gly464 

et Cys465 (Figure 25).  

     La nature, le nombre et le lieu des interactions du composé de départ GBS et les meilleurs 

similaires issus du criblage virtuel (S1, S2 et S3) ont été déterminés et regroupés dans le 

tableau 4 suivant. 
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Tableau N°04 : Récapitulatif des interactions impliquées dans le site actif de la TMPRSS2 par 

le composé de départ GBS et les trois meilleurs similaires S1, S2 et S3. 

 GBS 
SIMILAR1 

N°151443403 

SIMILAR2 

N°53781906 

SIMILAR3 

N°148524656 

Acide Aminé 
ΔG = - 24,1703 

kj/mol 

ΔG = - 41.6807 

kj/mol 

ΔG = - 41.5802 

kj/mol 

ΔG = - 38.9013 

kj/mol 

His 296    HP 

Asp 435 3 H 3 H 2 H 3 H 

Ser 436 HP 2 H + HP 3 H + HP 1 H + HP 

Cys 437 HP HP HP HP 

Gln 438 HP    

Gly 439 1 H    

Ser 441 1 H + HP 1 H   

Thr 459  HP   

Ser 460  HP HP 1 H 

Trp 461 HP HP HP HP 

Gly 462 HP HP HP HP 

Ser 463   1 H  

Gly 464  3 H 1 H 1 H + HP 

Cys 465 HP HP  HP 

Arg 470   1 H  

Gly 472   HP  

Val 473   1 H  

Total 4 H + 7 HP 9 H + 7 HP 9 H + 6 HP 6 H + 7 HP 

H : liaison hydrogène                  HP : interaction hydrophobique 

 

      Afin de mettre en exergue les éléments susceptibles d’expliquer le potentiel inhibiteur plus 

élevé que la GBS des composés S1, S2 et S3 étudiés plus haut, il nous a semblé judicieux de 

procéder à une étude comparative des interactions impliquées par chaque composé avec le site 

actif de TMPRSS2 en les regroupant dans le tableau 4 précédent. Il ressort de ce tableau que le 

composé de départ GBS ainsi que les trois meilleurs similaires S1, S2 et S3 inhibent le site actif 

de la TMPRSS2 en formant trois liaisons hydrogène particulières avec le résidu Asp435. À titre 

de rappel, ce dernier est l’un des acides aminés formant la triade catalytique de l’enzyme. On 

constate également que les résidus Ser 436, Cys 437, Trp 461 et Gly 462 semblent jouer un rôle 

crucial dans la stabilité des inhibiteurs au sein du site actif de l’enzyme puisque tous les 

composés étudiés forment des interactions hydrophobiques impliquant les acides aminés 

précités. 
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      Il se dégage également de ce tableau que relativement à la GBS, le nombre plus important 

de liaisons hydrogènes et d’interactions hydrophobiques qu’impliquent les composés S1, S2 et 

S3 à l’égard du site actif leur confère une meilleure stabilité et par conséquent une meilleure 

activité inhibitrice et un meilleur score de docking bien entendu.  

 

4. Prédiction des paramètres pharmacologiques 

      Les composés les plus prometteurs de notre travail ont fait l’objet d’une étude prédictive de 

leurs propriétés physicochimiques, pharmacocinétiques et de toxicité potentielle. À l'aide de 

pkCSM (http://biosig.unimelb.edu.au/pkcsm/). La Nafamostat ; médicament déjà 

commercialisé comme anticoagulant et pour traiter les pancréatites par inhibition de la 

TMPRSS 2 [29] ; a été choisi comme standard. Les résultats obtenus sont représentés dans le 

tableau 5.  

Tableau N°05 : Propriétés physicochimiques, pharmacocinétiques et toxicologiques prédites 

des composés S1, S2 et S3 ainsi que la Nafamostat. 

Propretés Nafamostat S1 S2 S3 

Poids moléculaire 347.378 220.192 347.378 195.202 

Liaisons flexibles 4 3 4 3 

Donneurs d’hydrogènes 4 3 5 4 

Accepteur d’hydrogène 4 3 4 3 

Log P 2.24797 1.2315 2.39397 -0.6059 

TPSA 149.14 89.826 148.821 80.392 

Solubilité dans l’eau -2.973 -2.804 -2.892 -2.005 

Absorption intestinale 75.39 53.179 53.069 43.151 

Inhibiteur de CYP1A2  Yes No No No 

Inhibiteur de CYP2C19  No No No No 

Inhibiteur de CYP2C9  No No No No 

Inhibiteur de CYP2D6  No No No No 

Inhibiteur de CYP3A4  No No No No 

Toxicité AMES  Yes Yes No No 

Inhibiteur de herg I  No No No No 

Inhibiteur de herg II  Yes No No No 

Hépatotoxicité No No No No 

Sensibilisation cutanée No No No No 
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      Il ressort de ce tableau que tous ces composés respectent la règle de Lipinski. De plus, les 

composés S1, S3 ainsi que le standard respectent également la règle de Veber ce qui indique 

qu’ils peuvent être administrés par voie orale sans poser de problèmes. De plus, avec des valeurs 

comparables de leur solubilité dans l’eau et de leur perméabilité gastro-intestinale, les composés 

S1, S2 et S3 ainsi que le standard peuvent traverser facilement le tractus gastro-intestinal pour 

atteindre la circulation sanguine. Ces trois similaires n’ont présenté aucun effet inhibiteur 

potentiel à l’égard des différents cytochromes P450 et donc pas d’interactions 

médicamenteuses. Il est utile de souligner que les cytochromes P450 sont responsables du 

métabolisme de la plupart des médicaments au niveau du foie.  

      Il se dégage également de ce tableau que les composés S2 et S3 n’ont présenté aucun 

pouvoir mutagène en se basant sur le test d’AMES, ni des effets hépatotoxiques ou de 

sensibilisation cutanée. De plus, ces composés ne présentent pas un effet sur les gènes hERG 

dont l’inhibition pourrait provoquer des fibrillations cardiaques.  

      Il est à souligner que l’effet mutagène potentiel du composé S1 en se basant sur le test 

d’AMES peut être corrigé lors de l’optimisation de ce composé.  



 

 

 

 

 

 

 

Conclusion 
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Dans ce travail, notre objectif était la connaissance et la maitrise des outils essentiels de la 

bioinformatique en général et du docking moléculaire en particulier et ce afin de proposer de 

nouveaux inhibiteurs de la TMPRSS2 pour lutter contre la maladie COVID 19.  

Au préalable, nous avons commencé par tester la fiabilité du programme FlexX par RMSD. 

Ce teste a été appliqué sur 100 complexes protéine-ligand tirés arbitrairement de la PDB. Ce 

test a été suivi par une analyse visuelle de la superposition de la pose d’un ligand simulée vis-

à-vis de sa conformation expérimentale de référence. Avec 63% des valeurs de RMSD 

inférieurs à 2Å, ainsi qu’une bonne superposition entre la géométrie du ligand calculée par 

FlexX et celle obtenue expérimentalement, nous pouvons conclure que ce programme et fiable 

et peut être utilisé sans trop risque d’erreurs pour étudier in silico les mécanismes d’inhibition 

de la TMPRSS2. 

Dans la perspective de proposer nouveaux inhibiteurs plus puissants de la TMPRSS2, le 

composé GBS a été pris comme structure de départ. Avec un taux de similarité de 80 %, la 

PubChem nous a proposé une collection de 13521 similaires chimique. Le criblage virtuel de 

cette collection de similaires chimiques envers le site actif étudié fait ressortir 590 composés 

ayant une énergie d’interaction bien meilleure que celle du composé de départ soit -24,1703 

kj/mol. Les composés S1, S2 et S3 se présentent comme meilleurs inhibiteurs de la TMPRSS2 

avec des scores respectifs de -41.68, -41.58 et -38.9 KJ/mol. L’analyse visuelle du mode 

d’interaction de ces composés à l’égard de l’enzyme explique au mieux leur puissant effet 

inhibiteur. En effet, la formation de trois liaisons hydrogène avec l’Asp435, un des résidus de 

la triade catalytique de l’enzyme, confère aux composés S1, S2 et S3 plus de stabilité au sein 

du site actif et par conséquent une meilleure activité inhibitrice.  

Enfin, l’étude des propriétés physicochimiques, pharmacocinétiques et de toxicité 

potentielle nous renseigne positivement sur les propriétés ADMET de ces composés qui se 

présentent comme nouveaux inhibiteurs potentiellement actifs vis-à-vis de la TMPRSS2.  

Il conviendrait dans les perspectives d’avenir de tester in vitro et/ou in vivo l’activité 

biologique des composés S1, S2 et S3 pour compléter les résultats théoriques et vérifier 

l’efficacité de l’approche in silico. 
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Annexe 01 : Liste des 100 complexes utilisés pour tester la fiabilité du protocole de docking. 

Enzyme 
code 

Inhibitor 
code 

RMSD 
(Å) 

Enzyme 
code 

Inhibitor 
code 

RMSD 
(Å) 

Enzyme 
code 

Inhibitor 
code 

RMSD 
(Å) 

1AH3 NAP 1.22 2R4B GW7 1.37 4JIA 1K3 1.35 

1AGW SU2 1.02 2RJP 886 1.48 4LAU W8X 0.78 

1AIM ZYA 1.13 2RJQ BAT 2.50 4LB3 M15 0.99 

1B6P P17 3.58 3B8Z 294 1.08 4MP7 PFT 0.51 

1BZS BSI 0.99 3D7D FBD 1.78 4PNC 7NP 3.21 

1DIF BME 3.36 3E64 5B3 1.68 4R68 W31 2.71 

1DTT FTC 4.21 3E9K PLP 1.05 4RNV HBA 1.01 

1EB3 ANP 2.21 3EYG MI1 0.97 4URK A82 1.10 

1EBW BEI 4.46 3K5G BJC 2.99 4XRX 42V 7.90 

1G36 R11 1.08 3LFQ A28 1.43 4ZPG 4QF 1.92 

1GYM MYG 3.33 3LJT LA3 1.73 5BEV 4VG 0.77 

1H22 E10 2.66 3NQ1 KOJ 3.47 5EAP 5MO 0.72 

1H23 E12 2.24 3PXZ JWS 0.64 5F0C 5TE 0.96 

1IJR CC0 1.81 3QTU X44 1.47 5I3A HQE 0.90 

1JS3 PLP 1.46 3QTZ X42 1.89 5IKQ JMS 0.80 

1K1L FD3 4.72 3QZF X66 5.08 5IKQ JMS 0.63 

1K1O IGN 1.37 3R83 Z14 1.34 5IKR ID8 0.49 

1NDV FR0 2.83 3R8Z Z63 4.51 5PZQ 93V 0.98 

1PRO 188 3.34 3ROY 22Z 6.87 5TOW ADN 3.87 

1RTI HEF 1.21 3TIZ 3TI 1.09 5UT3 IK1 3.25 

1T40 ID5 0.70 3ULI 1N3 6.42 5WEV 9ZS 0.55 

1YK7 NBL 1.26 3VLL SHA 3.22 5WQK 7NC 0.93 

1Z3N 3NA 0.67 3VP2 BP0 1.60 6ESJ PRM 2.53 

1ZS0 EIN 1.43 3WI2 P98 0.50 6IMB AH9 0.70 

2AN5 SAH 0.79 4ACH KDI 3.06 6MDB JE4 1.74 

2AUX CT1 5.83 4BBE 3O4 0.66 6OA0 M1D 6.60 

2BKZ SBC 1.39 4EK4 1CK 0.51 6OHS MJY 1.97 

2C69 CT8 1.61 4FKP LS5 1.01 6Q4H HGH 1.68 

2FGI PD1 2.36 4GID 0GH 2.74 6Q4I HGK 1.34 

2FS9 C4A 1.79 4GLW NMN 4.64 6QAB HUQ 3.08 

2IVS ACK 0.63 4GLX 0XS 0.52 6X80 P8E 5.75 

2J5F DJK 1.51 4IGS 64I 0.61 7MEQ GBS 0.84 

2OPH 277 4.33 4IVA 1J5 4.16    

2PVF ACP 0.89 4JBS P52 4.24    
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Annexe 2 : Classement par score des 13521 molécules similaires au GBS après le docking 

moléculaire par FlexX dans la poche du site actif de la TMPRSS 2. 

PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) 

151443403 -41.6807 69594131 -30.9727 6326411 -29.1153 69477380 -28.0123 121331564 -27.1345 

53781906 -41.5802 506075 -30.9655 66516525 -29.0452 18505380 -27.9511 79840684 -27.0972 

148524656 -38.9013 446323 -30.9157 151526960 -29.0406 104328517 -27.9505 54887945 -27.0677 

44529645 -37.8626 71445137 -30.8960 82670259 -29.0338 19578225 -27.9377 22608691 -27.0641 

20070173 -37.6984 54225754 -30.8310 59176934 -28.9950 10398629 -27.8871 50991576 -27.0637 

44428312 -37.3955 5228988 -30.7902 43656937 -28.9797 154174759 -27.8703 57360950 -27.0503 

148246946 -37.0820 121007268 -30.6651 154190709 -28.9581 10878053 -27.8675 69893115 -27.0480 

58589596 -36.6495 152057723 -30.6255 129362797 -28.9461 114958879 -27.8615 10846029 -27.0263 

152702443 -36.2612 143271309 -30.6203 12253725 -28.8883 63187746 -27.8562 10444555 -27.0230 

141373110 -36.2459 103869176 -30.5356 54191897 -28.8839 68730823 -27.8176 132064943 -27.0131 

141607832 -35.9996 44374783 -30.4583 85707941 -28.8765 114958711 -27.8160 140296105 -26.9888 

66516506 -35.9399 152766810 -30.4463 21519968 -28.8488 506095 -27.8070 20288446 -26.9703 

76221899 -35.9399 144798290 -30.3100 18767610 -28.8488 129028633 -27.7834 87990788 -26.9524 

141504252 -35.7511 5278290 -30.3034 19359175 -28.8459 14346967 -27.7783 506071 -26.9357 

149679074 -35.5973 66516930 -30.2203 132200132 -28.8276 57084229 -27.7585 63187877 -26.9119 

154346656 -35.5183 17834344 -30.1958 132278738 -28.8056 70350663 -27.7470 63117204 -26.9109 

130624399 -35.2847 67543511 -30.1785 10632159 -28.7917 104698724 -27.7445 45089289 -26.8774 

55049102 -35.1137 14672852 -30.1620 141046679 -28.7729 69480043 -27.7338 276781 -26.8748 

446322 -34.9053 15956555 -30.1153 149844306 -28.7720 20667029 -27.7149 20031185 -26.8729 

151899502 -34.8015 152580694 -30.1080 79840876 -28.7320 142835713 -27.7043 70479858 -26.8691 

506105 -34.3449 79840401 -30.1036 23273859 -28.7306 88320120 -27.6974 4873305 -26.8586 

5271916 -34.1263 93992366 -30.1001 135723164 -28.6677 155393895 -27.6901 146208900 -26.8512 

117680104 -34.1225 126511414 -30.0804 3759695 -28.6489 59176956 -27.6854 66873075 -26.8288 

117754270 -33.9426 126511413 -30.0804 55274467 -28.6344 123598703 -27.6682 60057199 -26.8232 

57136886 -33.8515 121331568 -30.0781 93992367 -28.6344 13589830 -27.6563 92852615 -26.7641 

11618280 -33.8067 53851427 -29.9840 3015798 -28.6214 148123584 -27.5723 79840778 -26.7425 

66644596 -33.6519 117679894 -29.9583 506098 -28.6176 86595102 -27.5632 153747350 -26.7291 

129829268 -33.5848 91883368 -29.9335 155513785 -28.6081 16083267 -27.5559 130002518 -26.7225 

57118264 -33.4370 56625982 -29.9099 136600284 -28.5664 385884 -27.5497 32467 -26.7084 

137470872 -33.3404 129924534 -29.8960 53270906 -28.5548 4369579 -27.5391 55280707 -26.7003 

19977491 -33.1912 135441741 -29.8931 14501049 -28.5268 20147466 -27.5116 57311124 -26.6947 

152252723 -33.0448 142835714 -29.8837 101488091 -28.5261 66872840 -27.4831 151109424 -26.6937 

10465639 -32.8648 148172254 -29.8630 79840307 -28.5018 116410337 -27.4829 10264283 -26.6928 

53886148 -32.7995 5329061 -29.8466 150193527 -28.4540 150875601 -27.4813 506107 -26.6890 

140989203 -32.7562 69442901 -29.8299 149627349 -28.4184 65965367 -27.4799 8655299 -26.6719 

84760935 -32.7097 107809780 -29.8047 137239958 -28.4145 154461447 -27.4745 18407987 -26.6567 

506104 -32.6144 506102 -29.7687 10442271 -28.3819 276771 -27.4609 21997261 -26.6485 

129723468 -32.5590 21909461 -29.6901 104328465 -28.3817 7010166 -27.4567 149437512 -26.6363 

67255075 -32.5233 19977471 -29.5929 103869164 -28.3756 147011328 -27.4473 10214568 -26.6049 

67255073 -32.4365 139984900 -29.5247 146443370 -28.3737 149503672 -27.4277 506072 -26.5868 

118734167 -32.4198 85804182 -29.5143 67120553 -28.3493 57174804 -27.3754 129926038 -26.5734 

67619032 -32.4011 57190493 -29.4982 151796898 -28.3472 152769818 -27.3716 64793546 -26.5573 

54369347 -32.3600 89739572 -29.4806 136317058 -28.3164 40439944 -27.3701 141241744 -26.5342 

22098976 -32.3582 23103885 -29.4752 136241365 -28.3164 152909768 -27.3545 67822772 -26.5285 

57054187 -32.2318 10236399 -29.4684 139844529 -28.3103 150354642 -27.3442 66873076 -26.5243 

152171617 -32.1622 126710219 -29.4659 63212813 -28.2754 129761529 -27.2981 138619693 -26.5217 

44331714 -32.0322 29923358 -29.4320 22003427 -28.2501 89243023 -27.2953 66512497 -26.5178 

150299000 -31.9804 114384436 -29.4185 19689572 -28.1653 2757378 -27.2849 151329316 -26.4933 

121007269 -31.9470 52241 -29.4011 144180966 -28.1650 60893527 -27.2846 68916220 -26.4751 

71356374 -31.9121 20666965 -29.3914 132200129 -28.1635 151016893 -27.2774 151329315 -26.4346 

506092 -31.8882 55269353 -29.3726 12818149 -28.1592 91875437 -27.2677 130395 -26.4208 

150389121 -31.8142 66516526 -29.3726 43172039 -28.1529 155289538 -27.2005 57231645 -26.4069 

88319560 -31.6095 101615880 -29.3539 89423570 -28.1268 142928630 -27.1943 70539120 -26.4050 

132064935 -31.5162 147277009 -29.3366 412181 -28.1186 159772 -27.1896 143216263 -26.3823 

101897492 -31.5010 506065 -29.3240 147227159 -28.1078 148321408 -27.1887 59176936 -26.3815 

140375968 -31.4061 132200134 -29.3124 79841075 -28.0964 54215696 -27.1780 150378593 -26.3754 

66516942 -31.3120 21300512 -29.2930 19359176 -28.0956 506079 -27.1673 121445873 -26.3731 

151644705 -31.2450 150388246 -29.2744 148172255 -28.0921 121331594 -27.1539 154047503 -26.3362 

15956554 -31.2338 151348976 -29.2362 20772060 -28.0878 146732643 -27.1488 121429586 -26.3148 

54031216 -31.1819 20707213 -29.2063 19977495 -28.0348 57249508 -27.1468 149489238 -26.3084 

54470916 -31.1266 2764369 -29.1816 53989424 -28.0232 17975425 -27.1382 24888381 -26.3045 

155524176 -30.9779 506106 -29.1198 139747628 -28.0188 45089332 -27.1377 70584893 -26.2818 
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PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) 

21615146 -26.2814 107808874 -25.6409 276792 -25.1579 71089536 -24.8106 129920087 -24.4087 

69478230 -26.2763 141046708 -25.6287 130612500 -25.1538 45089348 -24.7947 130624697 -24.4069 

53393787 -26.2731 61826810 -25.6178 130001121 -25.1538 16475 -24.7908 22592972 -24.4058 

55269170 -26.2691 295979 -25.5997 91875429 -25.1357 152726722 -24.7890 2772299 -24.4057 

66513876 -26.2691 77127737 -25.5958 65808848 -25.1301 101991028 -24.7882 151854217 -24.3847 

506103 -26.2678 147547586 -25.5876 59124427 -25.0977 43170107 -24.7869 66808909 -24.3803 

1551413 -26.2645 6924182 -25.5851 57279649 -25.0923 149734540 -24.7820 113636582 -24.3718 

154145416 -26.2576 88320138 -25.5629 5288367 -25.0894 131879542 -24.7799 152986994 -24.3636 

141101259 -26.2485 12988736 -25.5558 69739288 -25.0867 773821 -24.7788 18934266 -24.3610 

79724873 -26.2309 10013854 -25.5555 43452758 -25.0840 21798113 -24.7642 150992576 -24.3430 

114804765 -26.2301 70133995 -25.5468 136908809 -25.0832 143275773 -24.7642 134593666 -24.3386 

137382507 -26.2262 121445878 -25.5463 5582546 -25.0806 59124428 -24.7614 2850453 -24.3358 

139984883 -26.2203 53831941 -25.5356 68793344 -25.0736 59851999 -24.7542 112573428 -24.3350 

100983473 -26.2184 53224930 -25.5300 103869179 -25.0662 23448701 -24.7419 22840790 -24.3295 

82785307 -26.2085 147910112 -25.5014 45089678 -25.0628 150937878 -24.7391 152174795 -24.3230 

114461713 -26.1865 107796038 -25.4924 144503985 -25.0626 70460762 -24.7250 135752722 -24.3144 

149489239 -26.1865 21115801 -25.4865 20641883 -25.0560 68817407 -24.7224 141478012 -24.3100 

142179165 -26.1447 45089796 -25.4365 63187745 -25.0550 63117159 -24.7217 134548201 -24.3096 

131858938 -26.1294 140347946 -25.4356 154276752 -25.0516 17834354 -24.7081 146238694 -24.3088 

20550479 -26.1293 126710221 -25.4215 57052332 -25.0508 15040327 -24.7024 18951217 -24.3026 

71359913 -26.1092 63187880 -25.4204 132200130 -25.0394 82785348 -24.6906 142782007 -24.3018 

141046717 -26.1077 10798444 -25.4152 136958711 -25.0365 11322820 -24.6871 145139108 -24.3009 

130317455 -26.1021 150166655 -25.4142 142640771 -25.0357 107795057 -24.6828 152212499 -24.2970 

63187288 -26.1016 346928 -25.3968 146311006 -25.0234 154092611 -24.6789 11819626 -24.2917 

52239 -26.0810 137701375 -25.3963 141728140 -25.0234 66513875 -24.6670 24835231 -24.2903 

138334608 -26.0727 151496186 -25.3961 151443195 -25.0233 53848105 -24.6635 154382577 -24.2832 

141673636 -26.0715 80559557 -25.3875 147436989 -25.0186 148371872 -24.6599 129766822 -24.2748 

2736521 -26.0568 61157188 -25.3854 129362798 -25.0175 12724743 -24.6571 131052899 -24.2547 

427473 -26.0264 142878765 -25.3843 152393785 -25.0106 45089382 -24.6552 141506362 -24.2326 

103869162 -26.0117 150256213 -25.3775 123736133 -24.9954 142838554 -24.6544 114804763 -24.2016 

103869105 -26.0117 53275036 -25.3773 86231405 -24.9916 90959066 -24.6533 65957567 -24.1980 

139270093 -26.0020 144467610 -25.3773 88838888 -24.9639 118912858 -24.6529 10536780 -24.1821 

141108982 -25.9860 129669038 -25.3591 106097922 -24.9634 55297497 -24.6519 104276268 -24.1695 

139715132 -25.9438 56974867 -25.3294 10654613 -24.9616 113342148 -24.6519 79840974 -24.1664 

73707540 -25.9433 137239967 -25.3082 62230196 -24.9559 130749870 -24.6519 18971829 -24.1550 

118357573 -25.9415 141046740 -25.3078 10105920 -24.9516 300670 -24.6440 66862774 -24.1466 

114958713 -25.9412 89900494 -25.3017 63005177 -24.9470 90894132 -24.6426 57370288 -24.1307 

141673546 -25.9203 147085688 -25.2942 141311770 -24.9393 121445869 -24.6378 91875435 -24.1280 

137256667 -25.9022 2730305 -25.2894 148240444 -24.9239 144467632 -24.6345 150621423 -24.1254 

103869150 -25.8756 141038325 -25.2818 116306703 -24.9236 54565033 -24.6060 66872203 -24.1247 

88313529 -25.8681 22035595 -25.2817 142179154 -24.9208 63212720 -24.6052 21326131 -24.1137 

59300036 -25.8666 149903270 -25.2747 118805191 -24.9190 152330587 -24.5826 385917 -24.0909 

55159247 -25.8659 4961638 -25.2713 145109825 -24.9080 89120913 -24.5700 17834335 -24.0844 

132064939 -25.8455 70122109 -25.2629 91875431 -24.8917 142178997 -24.5562 53885022 -24.0824 

132063350 -25.8411 107793062 -25.2606 221161 -24.8866 144959608 -24.5522 82096435 -24.0818 

153959628 -25.8363 12925708 -25.2455 63187964 -24.8750 6340732 -24.5475 4448603 -24.0741 

133667138 -25.8310 151412082 -25.2443 132052222 -24.8703 68913610 -24.5449 57311055 -24.0575 

69114933 -25.8219 54510825 -25.2404 13589839 -24.8698 63116069 -24.5264 118913194 -24.0527 

148871306 -25.8137 19911659 -25.2398 61403334 -24.8610 154040710 -24.5201 21326130 -24.0454 

506099 -25.8082 71435531 -25.2379 20397403 -24.8593 23878391 -24.5179 121012540 -24.0388 

57181655 -25.7987 69480363 -25.2267 5284398 -24.8587 149218832 -24.5174 147720026 -24.0276 

146609529 -25.7966 506044 -25.2160 4625778 -24.8587 122494511 -24.5046 64688875 -24.0250 

151681644 -25.7506 63187744 -25.1982 63117102 -24.8581 55177718 -24.5003 28411007 -24.0199 

144612584 -25.7439 78925667 -25.1982 22986608 -24.8531 66809101 -24.4954 17780913 -24.0141 

90019784 -25.7421 53226352 -25.1952 142178903 -24.8468 44385533 -24.4855 83952734 -24.0068 

43712165 -25.6997 12818150 -25.1927 19733741 -24.8464 67765645 -24.4753 136323018 -24.0020 

152567458 -25.6899 113636580 -25.1904 15506405 -24.8446 90846694 -24.4684 777056 -23.9938 

57370185 -25.6765 44791632 -25.1796 57352805 -24.8417 62483518 -24.4618 70246080 -23.9907 

91875424 -25.6746 145983883 -25.1785 139141219 -24.8331 71434843 -24.4469 22300824 -23.9884 

139984908 -25.6707 12876663 -25.1780 151210030 -24.8322 143217429 -24.4339 89023693 -23.9857 

66511142 -25.6428 8655297 -25.1658 59176863 -24.8294 18286639 -24.4229 1180477 -23.9808 

149785474 -25.6428 151245780 -25.1654 16043554 -24.8209 143672378 -24.4144 2894681 -23.9759 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) PubChem ID ΔG(kj/mol) 

8655308 -23.9750 72249557 -23.5643 141208600 -23.2528 132204997 -22.9534 54000977 -22.6903 

18407374 -23.9725 151309513 -23.5589 130831635 -23.2466 153586489 -22.9448 148500622 -22.6899 

141038329 -23.9713 91197755 -23.5588 19361462 -23.2404 19105448 -22.9419 54067462 -22.6886 

106097756 -23.9700 134315858 -23.5545 420828 -23.2400 136044144 -22.9320 91582130 -22.6829 

24694152 -23.9665 18618285 -23.5528 154306721 -23.2390 6928729 -22.9236 22608439 -22.6808 

145538580 -23.9636 61162089 -23.5480 54172580 -23.2364 13176995 -22.9194 150195123 -22.6749 

1180476 -23.9587 152532201 -23.5474 24710789 -23.2316 154363622 -22.9191 103387752 -22.6573 

91875425 -23.9470 144216528 -23.5464 104698340 -23.2252 100992637 -22.9180 57254133 -22.6559 

89347129 -23.9418 123916896 -23.5422 67505493 -23.2251 114958838 -22.9087 88784455 -22.6514 

153843972 -23.9415 104698761 -23.5382 150441606 -23.2181 82796421 -22.8991 57299328 -22.6511 

12085951 -23.9362 44828693 -23.5324 91883889 -23.2117 145983954 -22.8941 57295948 -22.6294 

112746827 -23.9343 7053645 -23.5323 153910804 -23.2106 3689379 -22.8772 63117169 -22.6288 

141974842 -23.9259 114814174 -23.5297 142338486 -23.2093 154238264 -22.8707 20413695 -22.6266 

56972827 -23.9138 45073192 -23.5263 129999731 -23.2088 114462639 -22.8667 9837194 -22.6243 

106097817 -23.9038 7128508 -23.5169 129847057 -23.2072 65808028 -22.8649 137091137 -22.6230 

941000 -23.8975 152485604 -23.5131 103869185 -23.1945 83952445 -22.8630 136227591 -22.6230 

67764192 -23.8862 53425007 -23.5117 114461714 -23.1932 114804754 -22.8603 132064936 -22.6188 

135490883 -23.8784 61189027 -23.5093 431197 -23.1835 140370901 -22.8484 151322177 -22.6173 

123797586 -23.8651 89037445 -23.5018 151259361 -23.1794 136442062 -22.8484 6900884 -22.6146 

426419 -23.8622 82785424 -23.4947 132064971 -23.1769 107793467 -22.8441 130648368 -22.6143 

150532089 -23.8572 44428314 -23.4882 124196598 -23.1460 152526033 -22.8398 54527170 -22.6100 

69479820 -23.8513 152027525 -23.4826 61871859 -23.1447 104328467 -22.8392 91875442 -22.6060 

117933563 -23.8363 153787252 -23.4823 4961639 -23.1433 81093298 -22.8384 21163242 -22.6055 

136618669 -23.8205 117569421 -23.4805 21750116 -23.1427 70601217 -22.8367 138718705 -22.6031 

107793195 -23.8164 130664673 -23.4778 738878 -23.1318 150122858 -22.8355 53434978 -22.5961 

153841464 -23.8034 103869205 -23.4743 68750696 -23.1316 2772300 -22.8326 148754002 -22.5951 

66586557 -23.7937 84761000 -23.4650 129177795 -23.1176 79840879 -22.8292 151950295 -22.5808 

57244190 -23.7871 142835215 -23.4625 114958827 -23.1169 16777823 -22.8290 21423340 -22.5806 

66586556 -23.7849 15377912 -23.4301 144370980 -23.1118 83381344 -22.8289 104772776 -22.5761 

69477378 -23.7764 63187878 -23.4222 53224905 -23.1091 43170120 -22.8248 55274786 -22.5748 

104698615 -23.7764 88648392 -23.4217 22367453 -23.1051 19359198 -22.8244 142087451 -22.5720 

113442786 -23.7764 153836972 -23.4206 61188514 -23.0951 149089028 -22.8244 54033841 -22.5677 

136982437 -23.7650 151273440 -23.4180 69478226 -23.0915 103869169 -22.8193 350292 -22.5661 

114804764 -23.7611 19612044 -23.3864 82785254 -23.0802 114570489 -22.8171 56776746 -22.5547 

151138491 -23.7409 765426 -23.3860 139984948 -23.0796 123201269 -22.8162 115303811 -22.5211 

72169692 -23.7390 1988180 -23.3851 114958873 -23.0734 151198717 -22.8054 107793123 -22.5194 

13711221 -23.7271 14474160 -23.3838 55177526 -23.0656 150753681 -22.7999 118439196 -22.5138 

67245756 -23.7149 153129892 -23.3828 1987805 -23.0582 23103971 -22.7986 22608349 -22.4874 

147962679 -23.7044 135829167 -23.3814 70579266 -23.0580 141122043 -22.7803 417703 -22.4803 

104698649 -23.7000 67790094 -23.3749 13839743 -23.0566 129107851 -22.7796 151565079 -22.4760 

21291690 -23.6992 91875439 -23.3736 147962680 -23.0491 112746853 -22.7774 117815162 -22.4751 

89107863 -23.6984 152828742 -23.3673 65464510 -23.0483 597171 -22.7682 101966782 -22.4709 

107793170 -23.6971 70428774 -23.3633 138333679 -23.0477 123797095 -22.7682 123140228 -22.4659 

155587096 -23.6849 147011329 -23.3621 5471643 -23.0438 20533348 -22.7598 144079366 -22.4597 

154071026 -23.6716 113361423 -23.3575 24704214 -23.0424 130839033 -22.7486 144980193 -22.4487 

154086203 -23.6693 71451561 -23.3557 154542321 -23.0407 104698723 -22.7473 83954377 -22.4436 

136785642 -23.6547 63212552 -23.3489 114958801 -23.0369 136102955 -22.7447 150809476 -22.4408 

6931507 -23.6532 20477318 -23.3473 70054547 -23.0285 82786020 -22.7419 142898216 -22.4390 

53682680 -23.6523 152877175 -23.3160 119006134 -23.0278 143776122 -22.7412 63117157 -22.4387 

63117126 -23.6501 141276024 -23.3125 63187911 -23.0168 63189751 -22.7358 63653164 -22.4279 

1988178 -23.6460 148717650 -23.3069 69480354 -23.0112 7016021 -22.7357 20413689 -22.4272 

150975704 -23.6306 68094012 -23.3042 68915854 -23.0046 114217336 -22.7333 88156970 -22.4270 

134205483 -23.6303 130744321 -23.2989 88085808 -23.0001 68430017 -22.7316 124412075 -22.4255 

129920344 -23.6191 154086202 -23.2979 153597314 -22.9939 119002042 -22.7312 113397621 -22.4097 

89133466 -23.6189 149362469 -23.2978 6812041 -22.9868 134344177 -22.7266 87995299 -22.4050 

11346664 -23.6174 34033704 -23.2904 151313799 -22.9867 11586440 -22.7220 146311007 -22.4041 

142179200 -23.6069 151775502 -23.2816 45073186 -22.9820 153903626 -22.7137 139984926 -22.4019 

142103622 -23.5928 152367499 -23.2703 152169341 -22.9809 150908851 -22.7134 21423339 -22.3935 

135928509 -23.5861 114462642 -23.2611 66872735 -22.9761 22256114 -22.7118 20099576 -22.3922 

20346708 -23.5815 149679479 -23.2608 69126 -22.9712 138334845 -22.7028 151859147 -22.3885 

44385130 -23.5690 63277562 -23.2568 150962878 -22.9652 23332022 -22.6914 141506230 -22.3857 

114462641 -23.5666 88965307 -23.2540 107793120 -22.9600 136120934 -22.6906 114805288 -22.3792 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

151562120 -22.3746 151859146 -22.1515 121331550 -21.8968 20538501 -21.6916 113588561 -21.4782 

134424406 -22.3707 143900905 -22.1430 152075650 -21.8968 67675313 -21.6890 1987804 -21.4767 

20413704 -22.3581 18398309 -22.1323 153169880 -21.8932 88587044 -21.6883 21020422 -21.4720 

11492084 -22.3528 22624819 -22.1302 45089076 -21.8859 68205640 -21.6843 114461901 -21.4682 

80553258 -22.3480 114461902 -22.1284 90148519 -21.8719 88887113 -21.6843 129107853 -21.4617 

11074262 -22.3464 142836304 -22.1205 21427744 -21.8648 68244412 -21.6813 20449415 -21.4535 

107793094 -22.3428 107796243 -22.1148 7324667 -21.8634 87521993 -21.6802 84760995 -21.4526 

205082 -22.3316 137028343 -22.1116 86076744 -21.8537 117713529 -21.6788 9837633 -21.4490 

114804755 -22.3269 152778232 -22.1090 151284774 -21.8510 151922291 -21.6756 59096695 -21.4487 

55275019 -22.3266 142708047 -22.1019 86766295 -21.8493 107793284 -21.6734 154190 -21.4450 

70601259 -22.3266 102461525 -22.1010 129646063 -21.8472 44515793 -21.6698 104516947 -21.4336 

18618393 -22.3262 83121636 -22.0985 113636795 -21.8445 151996866 -21.6694 80563664 -21.4319 

21486335 -22.3260 143636367 -22.0882 144230369 -21.8445 151748770 -21.6658 150761809 -21.4303 

427303 -22.3224 152896780 -22.0809 104698700 -21.8439 79707189 -21.6578 20843989 -21.4299 

154236481 -22.3173 44152510 -22.0791 58375597 -21.8418 69544212 -21.6508 123827354 -21.4273 

150335533 -22.3158 135686392 -22.0762 104698668 -21.8394 66511143 -21.6453 79840686 -21.4245 

6342934 -22.3143 150126698 -22.0751 63188138 -21.8376 82039008 -21.6388 54532835 -21.4237 

134315751 -22.3055 124412076 -22.0701 141054998 -21.8375 149910288 -21.6372 147168978 -21.4210 

148500621 -22.3041 138333724 -22.0685 121271078 -21.8354 151142442 -21.6310 20162076 -21.4144 

150970694 -22.2978 152782635 -22.0587 150860514 -21.8288 97987952 -21.6290 13176993 -21.4138 

130706305 -22.2914 151717294 -22.0577 150783962 -21.8228 108107990 -21.6279 136044145 -21.4128 

64049619 -22.2898 53426140 -22.0513 16548 -21.8209 140253556 -21.6218 123705504 -21.4067 

139585062 -22.2886 114806129 -22.0505 2772297 -21.8119 119092714 -21.6212 153858647 -21.4063 

152434012 -22.2881 54293383 -22.0492 43656935 -21.8110 20209237 -21.6094 29707 -21.4059 

135578124 -22.2880 138334902 -22.0485 63117073 -21.8101 104698627 -21.6074 44380955 -21.4026 

130607713 -22.2858 114461708 -22.0466 149512583 -21.8091 88545573 -21.6028 67370931 -21.3925 

63185294 -22.2804 25171795 -22.0424 79840210 -21.8065 70151470 -21.5949 83951020 -21.3868 

149808254 -22.2803 129752431 -22.0422 69477312 -21.8018 149893220 -21.5923 143438197 -21.3854 

53407254 -22.2792 70690235 -22.0375 4195019 -21.7990 57150710 -21.5789 108864641 -21.3839 

152077247 -22.2792 62230194 -22.0357 121331595 -21.7978 139022659 -21.5765 135437515 -21.3759 

149458736 -22.2788 114002122 -22.0338 148323628 -21.7952 138332772 -21.5764 57277106 -21.3755 

77128372 -22.2782 43774373 -22.0281 113342158 -21.7893 24700549 -21.5741 70360466 -21.3752 

114958901 -22.2776 8655358 -22.0182 135673404 -21.7872 117666180 -21.5685 57027726 -21.3662 

44428315 -22.2737 150700009 -22.0153 6610898 -21.7838 130741275 -21.5670 87885776 -21.3657 

19361522 -22.2695 123334760 -22.0138 4582351 -21.7811 130042739 -21.5670 20281005 -21.3627 

154406990 -22.2692 11521144 -22.0123 70251102 -21.7801 89244451 -21.5640 10517311 -21.3609 

135578123 -22.2672 151521051 -22.0111 151027914 -21.7790 28958355 -21.5633 77350562 -21.3585 

87143435 -22.2654 1480046 -22.0097 136323013 -21.7785 82790589 -21.5610 88468573 -21.3545 

134538662 -22.2589 141173730 -22.0092 8655330 -21.7761 45117526 -21.5587 2305248 -21.3542 

151337754 -22.2565 70359706 -22.0041 61828105 -21.7700 88409260 -21.5542 69263 -21.3532 

66511635 -22.2548 118464433 -22.0033 63188183 -21.7661 67554907 -21.5415 20538502 -21.3521 

21958432 -22.2538 152196691 -22.0018 79023474 -21.7661 154504095 -21.5388 152716619 -21.3509 

152365463 -22.2537 90349090 -21.9975 146262331 -21.7585 112573307 -21.5376 136329519 -21.3463 

2735923 -22.2427 123215580 -21.9975 68850060 -21.7578 79841272 -21.5337 103869322 -21.3460 

21326132 -22.2363 11550234 -21.9859 101840337 -21.7499 114805307 -21.5320 151613342 -21.3410 

13143811 -22.2337 153025272 -21.9805 67132172 -21.7483 149774841 -21.5295 129107873 -21.3403 

139984877 -22.2281 88110471 -21.9703 151414469 -21.7479 21220293 -21.5276 57365491 -21.3343 

135607302 -22.2279 67120493 -21.9683 132064889 -21.7462 141102881 -21.5249 65228530 -21.3324 

135416508 -22.2279 11379482 -21.9681 154073407 -21.7415 123809186 -21.5209 16774732 -21.3322 

506089 -22.2260 89148407 -21.9626 152463038 -21.7395 55177717 -21.5156 113342156 -21.3298 

146852426 -22.2150 13668731 -21.9531 65838975 -21.7384 151281643 -21.5107 70500890 -21.3294 

153643607 -22.2144 147903566 -21.9518 135742226 -21.7361 70139198 -21.5106 129999951 -21.3235 

114804753 -22.2143 149884721 -21.9507 153169881 -21.7319 139984937 -21.5067 91932918 -21.3227 

154297027 -22.2122 142974349 -21.9397 150488036 -21.7316 71436370 -21.5065 147957318 -21.3199 

79461640 -22.1996 150690824 -21.9295 123873766 -21.7315 135535897 -21.5010 123359221 -21.3174 

139059150 -22.1883 152164272 -21.9223 152332017 -21.7294 79838460 -21.4989 131106120 -21.3131 

736216 -22.1813 67610527 -21.9201 77128176 -21.7232 20667072 -21.4881 78973459 -21.3121 

91883369 -22.1775 101386344 -21.9135 103869208 -21.7155 114804756 -21.4859 134287071 -21.3081 

66809110 -22.1768 140981580 -21.9117 103869121 -21.7155 82546550 -21.4857 144173515 -21.3081 

145139232 -22.1719 15868871 -21.9075 149607036 -21.7127 54209505 -21.4841 150967435 -21.3049 

87627123 -22.1607 19739487 -21.9061 152281499 -21.7054 143368054 -21.4828 152641503 -21.3042 

12062 -22.1590 150337217 -21.8978 129831751 -21.7051 82796267 -21.4798 149805307 -21.3013 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

135741943 -21.3006 7046491 -21.1241 149969279 -20.9172 2303391 -20.7512 102319902 -20.6074 

154090979 -21.2980 104698717 -21.1234 88907136 -20.9143 107796025 -20.7499 945389 -20.6064 

79840592 -21.2946 17805187 -21.1219 149149824 -20.9119 54675867 -20.7448 20275978 -20.6043 

130925959 -21.2923 142938564 -21.1194 11184459 -20.9086 4339586 -20.7424 134345508 -20.5997 

11687045 -21.2897 139984916 -21.1127 136029316 -20.9078 114806096 -20.7407 20763226 -20.5956 

22646063 -21.2828 6928757 -21.1118 45089057 -20.9041 5705077 -20.7387 144141908 -20.5906 

152215859 -21.2806 148922422 -21.1088 89650670 -20.9010 136044143 -20.7360 22693770 -20.5889 

61200959 -21.2800 101966783 -21.1059 21767327 -20.8972 152832610 -20.7359 70076096 -20.5832 

118829032 -21.2797 21708023 -21.1026 83986296 -20.8962 4740866 -20.7349 151070382 -20.5808 

89895800 -21.2789 43386516 -21.0984 134834217 -20.8948 63187328 -20.7297 69594132 -20.5773 

89667628 -21.2748 90215162 -21.0949 91451784 -20.8849 150907148 -20.7263 45089172 -20.5769 

107793076 -21.2748 151118137 -21.0798 130865732 -20.8836 79208389 -20.7252 108104768 -20.5753 

153855514 -21.2668 116348239 -21.0705 151062342 -20.8814 12497062 -20.7216 151582025 -20.5747 

12765612 -21.2644 64050396 -21.0661 22117048 -20.8796 82862716 -20.7213 86695990 -20.5746 

23293421 -21.2610 61157366 -21.0638 143438196 -20.8782 64050403 -20.7146 115040206 -20.5733 

70130897 -21.2566 79023274 -21.0638 108107958 -20.8777 43358883 -20.7129 150082108 -20.5712 

90981402 -21.2560 135399255 -21.0591 135927018 -20.8763 142270843 -20.7124 53834277 -20.5694 

132504382 -21.2560 20871110 -21.0588 2791377 -20.8738 21494601 -20.7115 104516905 -20.5670 

6928334 -21.2516 130043103 -21.0570 67945100 -20.8703 155132955 -20.7106 83954058 -20.5641 

87686185 -21.2446 89881516 -21.0521 10987461 -20.8618 21326133 -20.7040 130741322 -20.5608 

21750107 -21.2437 58113727 -21.0516 137732014 -20.8608 20150070 -20.7016 6435469 -20.5594 

151095710 -21.2390 45089449 -21.0459 121552879 -20.8591 44329074 -20.7016 141414919 -20.5578 

570058 -21.2382 20843988 -21.0453 14678717 -20.8586 129560772 -20.6999 1383562 -20.5571 

79841663 -21.2363 28377846 -21.0414 141046686 -20.8586 29705 -20.6975 84673071 -20.5464 

69711033 -21.2309 69480041 -21.0315 45089226 -20.8583 21121452 -20.6934 20413698 -20.5463 

131081739 -21.2241 123498307 -21.0314 154557118 -20.8564 22693775 -20.6897 135220936 -20.5399 

86583248 -21.2233 107808872 -21.0312 82296801 -20.8547 150004614 -20.6891 17884163 -20.5386 

87137430 -21.2178 89812545 -21.0264 61826828 -20.8520 139984942 -20.6881 151564296 -20.5384 

18324588 -21.2124 22024184 -21.0233 21615143 -20.8489 148057367 -20.6859 22120361 -20.5366 

8655305 -21.2058 54694266 -21.0152 57145300 -20.8486 2750230 -20.6839 8898543 -20.5356 

79840779 -21.2037 82041379 -21.0125 114805309 -20.8428 137456186 -20.6835 69182472 -20.5309 

63190236 -21.2019 132200122 -21.0096 152236054 -20.8419 55297247 -20.6810 17884164 -20.5301 

142938563 -21.2012 53362479 -21.0074 149730350 -20.8385 55296362 -20.6810 84015937 -20.5301 

130951086 -21.1983 19858167 -21.0065 11031069 -20.8319 152485550 -20.6789 87897996 -20.5272 

103387751 -21.1982 132278372 -21.0021 105475654 -20.8314 104698742 -20.6723 143237663 -20.5254 

134833044 -21.1981 104698670 -21.0000 150761808 -20.8291 11402708 -20.6722 67180916 -20.5240 

88832830 -21.1969 142732188 -20.9997 104698581 -20.8281 135928507 -20.6709 753746 -20.5230 

150285365 -21.1949 22646062 -20.9992 40476651 -20.8222 79837698 -20.6691 81273594 -20.5230 

143217446 -21.1925 63116165 -20.9931 6612013 -20.8217 2021224 -20.6651 89220134 -20.5225 

45791621 -21.1893 114814584 -20.9912 149620971 -20.8207 87281057 -20.6623 151415203 -20.5218 

116194002 -21.1879 152726069 -20.9901 55275873 -20.8151 352384 -20.6594 79840500 -20.5188 

69479792 -21.1830 150921553 -20.9842 61827019 -20.8150 149631071 -20.6582 132246615 -20.5157 

150635818 -21.1823 147200632 -20.9840 118310864 -20.8149 141883443 -20.6555 103354145 -20.5140 

65227131 -21.1811 66510235 -20.9787 146541133 -20.8117 306238 -20.6499 82292987 -20.5131 

55274532 -21.1774 130744282 -20.9744 15845926 -20.8109 459169 -20.6479 118509959 -20.5112 

129918567 -21.1770 130000527 -20.9744 20835308 -20.8084 10845585 -20.6433 3626563 -20.5051 

150473433 -21.1760 134641051 -20.9737 149615988 -20.8016 308677 -20.6430 12631180 -20.5048 

123275252 -21.1700 53859004 -20.9602 150290734 -20.7982 149581012 -20.6407 20763227 -20.4971 

3626562 -21.1690 113342131 -20.9559 53215200 -20.7973 79841068 -20.6397 89970778 -20.4929 

69594117 -21.1674 137015813 -20.9490 23558289 -20.7929 154307502 -20.6383 150709302 -20.4871 

104698626 -21.1605 16648051 -20.9488 114804751 -20.7888 20533365 -20.6360 151794854 -20.4836 

142010867 -21.1553 57215315 -20.9458 69480061 -20.7855 113754301 -20.6348 144753958 -20.4833 

150595035 -21.1478 82335495 -20.9441 141506102 -20.7848 116194000 -20.6340 63189892 -20.4820 

67321915 -21.1459 150544901 -20.9440 121271328 -20.7815 4096860 -20.6325 43110600 -20.4814 

13276565 -21.1436 79840596 -20.9401 61156837 -20.7796 69636667 -20.6323 141034205 -20.4808 

121271154 -21.1429 148374626 -20.9392 115038088 -20.7793 114461973 -20.6269 138333706 -20.4788 

101890316 -21.1392 428751 -20.9379 19424733 -20.7771 235713 -20.6265 149700094 -20.4768 

14218725 -21.1355 55282454 -20.9308 151514582 -20.7724 20763239 -20.6226 54429487 -20.4751 

139977498 -21.1298 80564 -20.9264 115596273 -20.7718 151211312 -20.6223 70130283 -20.4751 

69480345 -21.1296 104306886 -20.9261 18537763 -20.7695 18371233 -20.6216 136686016 -20.4678 

150361474 -21.1294 114570419 -20.9249 82863716 -20.7622 141122059 -20.6149 9990653 -20.4669 

150041187 -21.1247 20226240 -20.9219 83023750 -20.7606 6928488 -20.6087 148862446 -20.4659 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

104698396 -20.4658 86204765 -20.3323 20835309 -20.2036 155587023 -20.0706 149976823 -19.9221 

150051705 -20.4635 89650669 -20.3304 90835892 -20.2021 506054 -20.0703 113636581 -19.9209 

5086448 -20.4619 103791425 -20.3291 75357434 -20.2012 141328180 -20.0701 21862004 -19.9202 

5956367 -20.4610 152645289 -20.3269 85572676 -20.2012 45089261 -20.0678 114805881 -19.9197 

72545300 -20.4598 136958409 -20.3225 144949049 -20.1989 88872652 -20.0670 57501101 -19.9192 

132064937 -20.4589 4764069 -20.3214 148303470 -20.1985 21705257 -20.0669 149706101 -19.9140 

149955691 -20.4583 408928 -20.3211 12623165 -20.1963 68852850 -20.0656 20705191 -19.9121 

82536417 -20.4562 103869103 -20.3191 149149825 -20.1906 116082022 -20.0639 1999417 -19.9118 

139794324 -20.4555 3622091 -20.3182 69172856 -20.1890 136386558 -20.0631 91883367 -19.9069 

152165560 -20.4551 130607792 -20.3156 141440221 -20.1888 103869184 -20.0570 701031 -19.9053 

64049812 -20.4549 79841069 -20.3129 349497 -20.1791 113637938 -20.0563 152219292 -19.9039 

129920098 -20.4534 54432296 -20.3124 62232555 -20.1790 151317378 -20.0551 65685132 -19.9024 

151904394 -20.4520 143556688 -20.3115 62232198 -20.1733 143962907 -20.0525 101388 -19.9016 

23079326 -20.4507 135960631 -20.3094 94373354 -20.1733 79208071 -20.0469 140138433 -19.9013 

11401653 -20.4504 47105877 -20.3091 28784301 -20.1673 135491014 -20.0459 116216428 -19.9010 

116194032 -20.4494 129927039 -20.3064 149938316 -20.1671 135461404 -20.0423 15038656 -19.8988 

64276629 -20.4493 45089052 -20.3063 154336511 -20.1661 147948405 -20.0421 45089854 -19.8986 

83954022 -20.4486 83967659 -20.3029 147741837 -20.1645 86206559 -20.0416 84014310 -19.8984 

224666 -20.4441 776073 -20.3002 446367 -20.1597 114002127 -20.0384 105551705 -19.8971 

142205723 -20.4396 67610563 -20.2963 28604363 -20.1588 2303609 -20.0321 64051381 -19.8962 

18680998 -20.4385 149792586 -20.2961 14063245 -20.1563 246468 -20.0312 85700887 -19.8955 

115055249 -20.4384 345119 -20.2956 40429424 -20.1557 123632810 -20.0293 143291780 -19.8954 

107793096 -20.4295 5385278 -20.2956 58743580 -20.1533 63183587 -20.0281 89364462 -19.8946 

68383274 -20.4293 79841175 -20.2948 135597454 -20.1527 117814996 -20.0266 62273314 -19.8930 

145901878 -20.4282 155697043 -20.2928 155134888 -20.1503 50887410 -20.0235 116678949 -19.8924 

57093837 -20.4218 88887006 -20.2920 55159820 -20.1463 147715956 -20.0217 145559255 -19.8892 

154953420 -20.4211 135496624 -20.2859 129789137 -20.1409 148862445 -20.0206 82795762 -19.8861 

70232372 -20.4184 131012844 -20.2856 138333705 -20.1382 69979671 -20.0200 136440805 -19.8857 

88224204 -20.4184 149982645 -20.2848 150717506 -20.1370 83955063 -20.0107 136132818 -19.8857 

86307184 -20.4183 82795534 -20.2843 141110593 -20.1351 1502062 -20.0090 85759663 -19.8845 

148218699 -20.4174 130504900 -20.2813 20763230 -20.1319 141007326 -20.0086 5354683 -19.8844 

83955687 -20.4150 104934348 -20.2800 146751263 -20.1297 68202938 -20.0067 20319083 -19.8791 

54685581 -20.4147 106277914 -20.2784 67680681 -20.1286 152445850 -20.0064 20763609 -19.8770 

151378261 -20.4078 22693762 -20.2778 88340705 -20.1273 152450138 -20.0004 87887855 -19.8763 

150989711 -20.4074 22561479 -20.2772 155587151 -20.1225 104516943 -19.9978 99986720 -19.8619 

149909292 -20.4069 76853962 -20.2749 68374075 -20.1221 20413694 -19.9959 149149828 -19.8564 

149695081 -20.4064 130744242 -20.2743 104698714 -20.1127 3006203 -19.9925 150040223 -19.8558 

154118022 -20.3909 24711044 -20.2734 17942861 -20.1121 44188586 -19.9836 155537768 -19.8501 

142920762 -20.3894 69090832 -20.2703 63188096 -20.1099 67579592 -19.9789 83113397 -19.8491 

18778194 -20.3893 82296798 -20.2571 110379552 -20.1040 145476498 -19.9777 52939833 -19.8430 

90769809 -20.3885 91029981 -20.2509 141155224 -20.1022 19378375 -19.9762 151201866 -19.8415 

146814623 -20.3877 149706080 -20.2502 66747926 -20.1014 147529132 -19.9714 103388789 -19.8411 

506091 -20.3846 79724600 -20.2498 82289048 -20.1001 152099591 -19.9651 17604950 -19.8373 

44217139 -20.3834 146868908 -20.2497 153947491 -20.0992 154174073 -19.9616 61249873 -19.8372 

45089329 -20.3832 82299224 -20.2455 4139389 -20.0951 57423750 -19.9598 115341271 -19.8354 

149527953 -20.3826 69758845 -20.2445 151660856 -20.0948 119004419 -19.9581 132595403 -19.8351 

129215051 -20.3815 151842012 -20.2432 10878388 -20.0936 60858351 -19.9574 3251285 -19.8334 

431943 -20.3791 152185676 -20.2416 150361473 -20.0914 23048004 -19.9573 44278627 -19.8329 

144216534 -20.3756 104500045 -20.2394 57292726 -20.0897 53439581 -19.9546 67530791 -19.8316 

119087282 -20.3753 129646850 -20.2350 91991468 -20.0890 152284037 -19.9544 22624800 -19.8255 

142755559 -20.3705 55177332 -20.2312 141005395 -20.0886 60829607 -19.9539 137081573 -19.8237 

129915867 -20.3692 129926554 -20.2284 22646070 -20.0862 70586501 -19.9511 14397511 -19.8213 

115022213 -20.3667 149527952 -20.2196 55275123 -20.0859 23616378 -19.9429 129988429 -19.8209 

21063638 -20.3640 20255908 -20.2150 150907147 -20.0842 92284839 -19.9423 118976071 -19.8209 

82257268 -20.3597 350230 -20.2127 82287941 -20.0819 63117284 -19.9416 18469706 -19.8206 

130792649 -20.3586 22096985 -20.2125 139823769 -20.0799 144112360 -19.9386 103847488 -19.8184 

153384920 -20.3546 103847538 -20.2124 72942942 -20.0772 140521032 -19.9374 152085412 -19.8173 

121324999 -20.3522 107793375 -20.2081 143348747 -20.0768 20111903 -19.9371 85773451 -19.8162 

28516908 -20.3502 23116628 -20.2080 150386147 -20.0735 28783802 -19.9349 68438242 -19.8155 

11679981 -20.3498 112573368 -20.2059 150608690 -20.0730 2021136 -19.9281 21659826 -19.8139 

155134039 -20.3470 59969418 -20.2048 68429945 -20.0727 60113940 -19.9244 150519267 -19.8048 

123274370 -20.3413 11298958 -20.2045 63116035 -20.0718 151442971 -19.9230 22624834 -19.8041 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

22309116 -19.7980 136908806 -19.6685 960739 -19.5633 113282671 -19.4722 143216260 -19.3679 

129924718 -19.7979 2068575 -19.6640 153836368 -19.5606 92017764 -19.4712 942573 -19.3641 

458855 -19.7977 121445857 -19.6616 504555 -19.5584 104462490 -19.4700 130053355 -19.3630 

55178482 -19.7948 53765451 -19.6589 57100516 -19.5581 57429543 -19.4689 107793206 -19.3596 

130666326 -19.7875 67842488 -19.6571 70055731 -19.5550 129031280 -19.4672 153082656 -19.3578 

82292977 -19.7841 113342157 -19.6568 103869198 -19.5533 149932437 -19.4671 113637904 -19.3556 

150851178 -19.7792 113342152 -19.6568 140378647 -19.5528 68641829 -19.4649 150369540 -19.3542 

437187 -19.7788 58375541 -19.6567 151744123 -19.5485 114814305 -19.4648 506051 -19.3465 

150476421 -19.7786 146533666 -19.6530 150345560 -19.5468 103869212 -19.4620 152025154 -19.3461 

91260570 -19.7784 151522368 -19.6525 22317028 -19.5467 21559821 -19.4611 63187924 -19.3435 

1956913 -19.7775 945924 -19.6485 115872556 -19.5465 154307383 -19.4601 148741126 -19.3422 

106098260 -19.7744 18003691 -19.6440 62231536 -19.5445 82536418 -19.4598 57232236 -19.3416 

115590011 -19.7730 136674559 -19.6434 144786936 -19.5432 151644176 -19.4598 79560943 -19.3410 

3798279 -19.7719 131960868 -19.6425 153668254 -19.5424 219953 -19.4593 63188745 -19.3409 

133057257 -19.7717 66905727 -19.6413 88371010 -19.5418 11744817 -19.4591 57981073 -19.3395 

52910997 -19.7714 118350651 -19.6367 88793602 -19.5402 136958894 -19.4584 43361388 -19.3382 

144439556 -19.7629 150855976 -19.6348 150836486 -19.5401 43714051 -19.4510 106237734 -19.3373 

79459514 -19.7610 62231375 -19.6325 150756974 -19.5362 149178308 -19.4480 137138430 -19.3350 

130053357 -19.7608 107794862 -19.6279 154074358 -19.5328 19858120 -19.4471 134612682 -19.3344 

58375524 -19.7566 136592782 -19.6267 20120972 -19.5318 139984890 -19.4376 62230008 -19.3333 

154442808 -19.7557 22111911 -19.6254 82791345 -19.5289 144121368 -19.4328 129693193 -19.3331 

148601292 -19.7542 151307048 -19.6217 4764129 -19.5285 6298747 -19.4296 141824116 -19.3331 

152219291 -19.7514 151048636 -19.6144 57091332 -19.5285 45089207 -19.4294 114002257 -19.3311 

68437804 -19.7510 19899388 -19.6133 101232826 -19.5252 13381662 -19.4280 149981280 -19.3288 

22743284 -19.7507 22111814 -19.6110 114806254 -19.5247 82785183 -19.4280 6029504 -19.3271 

154091203 -19.7486 149352358 -19.6108 21063639 -19.5238 20763231 -19.4251 84377937 -19.3269 

104698598 -19.7484 141328174 -19.6092 137779786 -19.5236 22646064 -19.4231 61809651 -19.3268 

57032767 -19.7455 63189937 -19.6089 45089697 -19.5223 63188142 -19.4213 114814583 -19.3267 

116194024 -19.7403 89420301 -19.6087 28784299 -19.5219 151306190 -19.4209 143563329 -19.3261 

118310837 -19.7399 54269090 -19.6070 154361194 -19.5214 138334589 -19.4204 309755 -19.3255 

152218218 -19.7381 5155008 -19.6051 114805286 -19.5187 121552543 -19.4203 147741836 -19.3196 

15652650 -19.7332 7040437 -19.6028 150391313 -19.5185 113342170 -19.4201 43714039 -19.3193 

129022736 -19.7298 148477935 -19.6021 154089254 -19.5166 63116118 -19.4174 151118712 -19.3178 

88282024 -19.7280 61669965 -19.5988 23092224 -19.5155 247728 -19.4165 15723292 -19.3081 

18452761 -19.7271 104697912 -19.5961 85891594 -19.5154 45121122 -19.4142 148617444 -19.3056 

114806094 -19.7243 115867828 -19.5957 86633295 -19.5148 148095303 -19.4119 57055593 -19.3025 

63117317 -19.7238 144753957 -19.5953 121271391 -19.5147 129108743 -19.4117 130834527 -19.2997 

2303392 -19.7219 94373421 -19.5923 137258803 -19.5093 18951212 -19.4115 87897994 -19.2995 

130775050 -19.7178 7348931 -19.5911 150120609 -19.5083 143097362 -19.4102 150632391 -19.2992 

72912 -19.7167 103869136 -19.5909 22645343 -19.5073 101293155 -19.4087 1133430 -19.2956 

104698483 -19.7154 149757267 -19.5883 125431706 -19.5056 63187961 -19.4067 146566818 -19.2887 

68916379 -19.7147 102449006 -19.5866 52910996 -19.5038 88256599 -19.4048 113596685 -19.2885 

149830142 -19.7126 61157011 -19.5865 13698329 -19.4994 123743028 -19.4047 142061951 -19.2883 

150918134 -19.7121 141555992 -19.5860 90895694 -19.4992 90192286 -19.4039 918810 -19.2864 

63188268 -19.7100 19931524 -19.5851 945562 -19.4987 149404160 -19.4030 79840976 -19.2843 

113648764 -19.7099 12439859 -19.5840 60200072 -19.4964 2022321 -19.4011 114805289 -19.2843 

82785262 -19.7095 147164578 -19.5835 960745 -19.4961 104698271 -19.3972 117559725 -19.2827 

155587127 -19.7020 23911244 -19.5828 4179248 -19.4958 127019930 -19.3933 84222674 -19.2812 

147430262 -19.7012 82292981 -19.5827 134555959 -19.4956 152225615 -19.3908 150807506 -19.2785 

44181765 -19.7008 139794320 -19.5777 162069 -19.4922 62938902 -19.3904 44328998 -19.2781 

82292991 -19.6949 148543647 -19.5771 151661438 -19.4920 147478477 -19.3896 18771573 -19.2779 

53953398 -19.6914 65553187 -19.5760 799097 -19.4849 19977277 -19.3888 18618677 -19.2776 

63117124 -19.6906 21797677 -19.5759 131875046 -19.4849 142011406 -19.3873 23359096 -19.2766 

99699781 -19.6905 22608302 -19.5745 148884499 -19.4838 83953202 -19.3812 114814170 -19.2749 

20429011 -19.6862 20269871 -19.5733 11694298 -19.4810 113421764 -19.3770 136958410 -19.2743 

150484507 -19.6862 960740 -19.5724 137944098 -19.4805 145645141 -19.3770 82287938 -19.2738 

154385376 -19.6801 150890995 -19.5695 141086502 -19.4802 506045 -19.3752 138332734 -19.2735 

854428 -19.6800 151389309 -19.5685 4638676 -19.4781 54392812 -19.3742 1400558 -19.2728 

82513437 -19.6800 3336558 -19.5664 353878 -19.4765 141090551 -19.3736 114958902 -19.2719 

20667043 -19.6707 23434933 -19.5656 145822120 -19.4749 114694610 -19.3728 154562309 -19.2681 

116194030 -19.6707 20351882 -19.5651 130664633 -19.4734 2772298 -19.3721 56976021 -19.2660 

82795552 -19.6692 114805310 -19.5639 130002135 -19.4734 135677794 -19.3685 63189767 -19.2615 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

152494547 -19.2613 153803601 -19.1608 118509960 -19.0496 104698646 -18.9178 147550561 -18.8190 

88195018 -19.2571 150724354 -19.1596 132197271 -19.0490 22443718 -18.9153 4387480 -18.8148 

154427481 -19.2570 150484506 -19.1567 139984932 -19.0486 135603103 -18.9106 28788214 -18.8143 

11446696 -19.2566 67848759 -19.1561 60923119 -19.0435 70310032 -18.9100 28604367 -18.8129 

152012896 -19.2562 615546 -19.1548 53733523 -19.0428 107793115 -18.9098 115041491 -18.8085 

82292983 -19.2561 12399493 -19.1537 139977499 -19.0405 99909437 -18.9073 155587091 -18.8061 

18349365 -19.2552 79841465 -19.1452 22098947 -19.0381 151452057 -18.9069 73894543 -18.8016 

44108 -19.2542 107793214 -19.1440 70611951 -19.0365 53716474 -18.9061 138332777 -18.8009 

114142948 -19.2528 121331537 -19.1426 70132006 -19.0355 4541201 -18.9059 79838283 -18.7957 

59255770 -19.2501 144216520 -19.1337 45089204 -19.0322 69134 -18.9028 148813220 -18.7950 

10012265 -19.2471 139984934 -19.1320 123690509 -19.0322 148423924 -18.9004 79841072 -18.7945 

22592284 -19.2461 64049682 -19.1290 81775640 -19.0312 132595402 -18.8998 123157626 -18.7938 

151798761 -19.2459 150644675 -19.1288 20454437 -19.0311 61827408 -18.8894 2343980 -18.7915 

150869912 -19.2451 137296904 -19.1278 115024451 -19.0296 113285825 -18.8879 150583987 -18.7906 

152769609 -19.2409 136469242 -19.1255 114009473 -19.0287 66840725 -18.8863 21266686 -18.7892 

17869442 -19.2403 150190422 -19.1251 132205018 -19.0266 82785704 -18.8856 136479937 -18.7878 

155306150 -19.2401 80635 -19.1241 138334662 -19.0205 154345766 -18.8843 53722315 -18.7846 

82514020 -19.2370 19977472 -19.1235 63189934 -19.0203 114805212 -18.8842 136205399 -18.7846 

3380083 -19.2357 114814517 -19.1229 88650682 -19.0198 151712697 -18.8794 88532619 -18.7812 

136442742 -19.2338 104698709 -19.1205 62232556 -19.0160 103869200 -18.8790 10352903 -18.7781 

113602462 -19.2321 114462484 -19.1174 19891762 -19.0146 91268394 -18.8778 70622291 -18.7769 

152690351 -19.2291 98125459 -19.1163 22111872 -19.0139 114805878 -18.8769 135478725 -18.7764 

43095550 -19.2288 82287942 -19.1112 63327785 -19.0131 63188260 -18.8743 45121114 -18.7758 

22098948 -19.2273 129753049 -19.1099 135410707 -19.0128 20429010 -18.8737 151941162 -18.7736 

82289047 -19.2227 153753974 -19.1074 147910909 -19.0113 63116330 -18.8708 116190948 -18.7728 

61157367 -19.2208 139239784 -19.1049 104698583 -19.0103 139948460 -18.8707 149799813 -18.7728 

140169039 -19.2199 132251019 -19.1022 154016685 -19.0066 889081 -18.8687 84674131 -18.7727 

103868908 -19.2196 79519966 -19.1011 114806093 -19.0042 135562333 -18.8636 10681388 -18.7697 

150981619 -19.2195 79279133 -19.1007 136908807 -19.0020 2238262 -18.8632 153979013 -18.7694 

139984902 -19.2163 67515206 -19.0985 12593126 -19.0004 104698641 -18.8621 9893009 -18.7685 

62232372 -19.2145 125542 -19.0950 149039019 -18.9996 141835536 -18.8617 152358927 -18.7678 

154243867 -19.2137 118521213 -19.0950 21090578 -18.9985 18976950 -18.8610 108910147 -18.7671 

152286326 -19.2102 118948572 -19.0932 14578678 -18.9950 117062030 -18.8603 63116291 -18.7653 

146608930 -19.2095 57288116 -19.0928 103869187 -18.9889 114002256 -18.8600 101124281 -18.7640 

107851307 -19.2064 150906338 -19.0912 83204307 -18.9879 70122526 -18.8589 10775025 -18.7637 

84654531 -19.2059 84043761 -19.0881 144527744 -18.9854 12336845 -18.8586 151736915 -18.7629 

154052726 -19.2055 149813294 -19.0852 115485143 -18.9842 113421754 -18.8577 59138935 -18.7612 

10922092 -19.2053 102365833 -19.0812 151380192 -18.9817 20186981 -18.8574 114217307 -18.7602 

19899376 -19.2021 82292986 -19.0784 154107541 -18.9740 53423648 -18.8553 129850989 -18.7600 

150044888 -19.2016 147199245 -19.0736 89222316 -18.9711 6611494 -18.8540 959640 -18.7589 

151357054 -19.2010 56608787 -19.0700 59595821 -18.9692 57364677 -18.8537 135596673 -18.7558 

114152212 -19.1994 20319246 -19.0695 147910910 -18.9553 141231294 -18.8535 152176734 -18.7517 

72942941 -19.1982 130657770 -19.0670 113242360 -18.9540 23118662 -18.8534 69807016 -18.7487 

152707952 -19.1949 130001366 -19.0670 149791601 -18.9539 127020276 -18.8513 82790424 -18.7460 

152067358 -19.1930 129779671 -19.0670 79837887 -18.9515 102365834 -18.8505 66511156 -18.7454 

23434934 -19.1927 131092127 -19.0651 61827206 -18.9475 63190339 -18.8466 151306191 -18.7454 

141612270 -19.1912 94373353 -19.0637 54100124 -18.9472 92531934 -18.8455 58830070 -18.7415 

92233223 -19.1901 106238956 -19.0632 149812084 -18.9458 153192668 -18.8439 84653319 -18.7410 

114959049 -19.1900 57911616 -19.0620 88413291 -18.9447 79834909 -18.8427 70630585 -18.7396 

59705373 -19.1891 3050420 -19.0615 57034024 -18.9377 506070 -18.8356 131086565 -18.7392 

82536419 -19.1889 82839580 -19.0614 104934334 -18.9358 103018015 -18.8350 20763242 -18.7383 

153855515 -19.1870 18988750 -19.0605 153182650 -18.9354 71521391 -18.8329 83954128 -18.7361 

2190560 -19.1859 23184939 -19.0598 153795000 -18.9344 135575737 -18.8317 104698279 -18.7341 

6109222 -19.1797 69309751 -19.0591 113442795 -18.9333 131971569 -18.8304 139984903 -18.7341 

25044496 -19.1759 1404199 -19.0575 64611404 -18.9327 144801234 -18.8304 151110294 -18.7277 

152704706 -19.1740 135511902 -19.0573 130969056 -18.9317 142061913 -18.8302 153586486 -18.7273 

68084632 -19.1714 66789371 -19.0568 88101737 -18.9316 82287940 -18.8292 53323514 -18.7244 

117062028 -19.1665 114804757 -19.0562 929630 -18.9314 97629172 -18.8291 44616088 -18.7243 

138332806 -19.1662 140082995 -19.0546 12654444 -18.9298 114093971 -18.8249 134649705 -18.7238 

142889242 -19.1647 54051914 -19.0530 121552648 -18.9289 88893551 -18.8233 67370935 -18.7234 

50887403 -19.1642 104698775 -19.0526 155602291 -18.9260 243290 -18.8198 21690125 -18.7220 

69992589 -19.1620 139920359 -19.0513 103868903 -18.9209 149961090 -18.8195 121271292 -18.7217 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

745787 -18.7194 88206040 -18.6462 115485462 -18.5638 695107 -18.4729 114807102 -18.3813 

18778175 -18.7191 61827634 -18.6438 88007832 -18.5599 123467895 -18.4722 150089131 -18.3805 

135392132 -18.7184 103869214 -18.6432 54056189 -18.5577 458838 -18.4676 64283379 -18.3798 

151876708 -18.7181 86189703 -18.6416 147390125 -18.5576 18988752 -18.4654 122707248 -18.3798 

71367882 -18.7163 280993 -18.6414 152293489 -18.5575 6156407 -18.4639 21163285 -18.3779 

136908811 -18.7156 81087972 -18.6409 21139541 -18.5568 4583697 -18.4636 92016652 -18.3761 

53621387 -18.7154 154414485 -18.6378 64676822 -18.5567 63189896 -18.4634 61364288 -18.3755 

70630586 -18.7139 102931765 -18.6371 136111527 -18.5563 123608526 -18.4621 67932890 -18.3753 

459314 -18.7134 129786566 -18.6366 43210821 -18.5548 153782554 -18.4617 107795698 -18.3721 

21750108 -18.7114 81777025 -18.6362 151751265 -18.5543 6951188 -18.4600 61575254 -18.3691 

63290443 -18.7090 781886 -18.6353 22443704 -18.5541 107793124 -18.4529 139977501 -18.3683 

71357184 -18.7065 104698738 -18.6347 135447678 -18.5538 10065697 -18.4501 62231865 -18.3652 

79837324 -18.7062 60979282 -18.6342 610598 -18.5516 82785128 -18.4477 88478858 -18.3648 

135476902 -18.7060 151427907 -18.6329 107795068 -18.5489 63212507 -18.4459 104698613 -18.3641 

138332708 -18.7057 154231 -18.6307 89999471 -18.5452 67513759 -18.4454 6413755 -18.3634 

79841077 -18.7054 147562549 -18.6304 87611808 -18.5451 20489980 -18.4451 89303682 -18.3604 

20776119 -18.7050 142062211 -18.6301 152413002 -18.5412 202171 -18.4449 13626577 -18.3588 

114806095 -18.7025 151155661 -18.6282 20291874 -18.5399 151238045 -18.4446 6993051 -18.3588 

82287939 -18.7019 114805211 -18.6276 79841273 -18.5357 144268385 -18.4430 58743578 -18.3565 

23130514 -18.7006 129793625 -18.6246 22111786 -18.5354 152213618 -18.4426 67513708 -18.3556 

79840678 -18.6975 136454189 -18.6232 146821682 -18.5349 107793059 -18.4398 18319455 -18.3551 

82305592 -18.6919 142071187 -18.6229 152575417 -18.5339 135368441 -18.4398 12253005 -18.3548 

136039791 -18.6909 102377415 -18.6195 70103114 -18.5328 88101389 -18.4392 129539708 -18.3517 

792992 -18.6874 152930674 -18.6194 10034907 -18.5317 61827609 -18.4386 65553380 -18.3514 

20705331 -18.6865 150851179 -18.6156 22745122 -18.5315 54947096 -18.4370 140979050 -18.3505 

148639934 -18.6863 150193223 -18.6149 147955462 -18.5315 154406971 -18.4365 59768502 -18.3504 

19609453 -18.6816 70130892 -18.6145 139796120 -18.5308 24081282 -18.4358 20274157 -18.3495 

113343904 -18.6771 91418440 -18.6134 154362302 -18.5292 148943003 -18.4308 62231032 -18.3474 

45339624 -18.6769 151586438 -18.6113 43716889 -18.5291 67395487 -18.4306 13074513 -18.3470 

21459392 -18.6763 10823019 -18.6100 116193993 -18.5282 148383 -18.4267 11087411 -18.3446 

63188230 -18.6747 151228040 -18.6073 23092308 -18.5259 135608633 -18.4259 76312636 -18.3430 

114805821 -18.6744 70004296 -18.6070 54245751 -18.5258 134515661 -18.4226 66667806 -18.3425 

6143996 -18.6734 107796042 -18.6046 152658340 -18.5258 62232553 -18.4225 107795723 -18.3406 

21502547 -18.6734 611615 -18.6022 68444301 -18.5255 122510342 -18.4222 11492427 -18.3394 

145524036 -18.6734 148325147 -18.5997 151883145 -18.5255 116119643 -18.4182 88112313 -18.3374 

88500450 -18.6732 83383253 -18.5987 61156835 -18.5193 251970 -18.4181 53430240 -18.3322 

61637521 -18.6706 104516944 -18.5982 103869140 -18.5187 135796386 -18.4149 113319737 -18.3307 

91462734 -18.6692 104698587 -18.5975 140442169 -18.5171 151362428 -18.4147 82012719 -18.3301 

21800344 -18.6681 144959603 -18.5950 80444 -18.5146 90165575 -18.4114 136343630 -18.3299 

23094343 -18.6679 280464 -18.5945 152944918 -18.5112 135686394 -18.4110 138334842 -18.3297 

46863881 -18.6666 13706717 -18.5936 22338803 -18.5098 104697967 -18.4097 104698628 -18.3293 

18617654 -18.6665 113464780 -18.5936 148627260 -18.5097 88951186 -18.4090 84696876 -18.3289 

79840495 -18.6660 79837128 -18.5926 104500048 -18.5071 149926859 -18.4085 138751726 -18.3285 

19858121 -18.6656 10965688 -18.5922 152350635 -18.5023 54181994 -18.4077 151274350 -18.3246 

17172243 -18.6646 102461523 -18.5907 44828863 -18.5018 61826195 -18.4065 114806132 -18.3232 

6410409 -18.6633 125468395 -18.5896 104698705 -18.5011 16642493 -18.4062 28784293 -18.3195 

54057067 -18.6630 149137 -18.5879 421957 -18.5010 63290043 -18.4029 153649501 -18.3185 

153853182 -18.6629 91555056 -18.5874 114462485 -18.5006 63183589 -18.4024 5660436 -18.3154 

3855612 -18.6612 59610578 -18.5867 107793101 -18.4987 14471154 -18.4021 12869237 -18.3108 

112573538 -18.6607 135524 -18.5862 88788712 -18.4969 17172310 -18.3991 114804766 -18.3103 

92284837 -18.6600 121470846 -18.5837 87208014 -18.4947 147142697 -18.3987 85540929 -18.3088 

22443680 -18.6592 149575626 -18.5831 11149573 -18.4910 202170 -18.3984 136611455 -18.3087 

54741204 -18.6589 61826154 -18.5821 140291864 -18.4905 131874294 -18.3984 54425345 -18.3083 

130614117 -18.6582 22319921 -18.5812 104934326 -18.4896 136324377 -18.3971 20793410 -18.3071 

83410203 -18.6572 79013513 -18.5760 126654062 -18.4888 29045704 -18.3942 136510458 -18.3070 

11608550 -18.6542 21835679 -18.5734 1492795 -18.4884 81992598 -18.3912 115485519 -18.3007 

18929694 -18.6539 69636670 -18.5721 150549352 -18.4853 21140196 -18.3893 20130858 -18.2981 

11182936 -18.6500 61157670 -18.5681 16108277 -18.4839 71832986 -18.3852 45463789 -18.2967 

150600269 -18.6499 10588295 -18.5665 18680997 -18.4765 91389485 -18.3849 29922226 -18.2967 

10374614 -18.6480 153755430 -18.5653 152033148 -18.4755 126511412 -18.3832 86171843 -18.2953 

2233235 -18.6471 63245438 -18.5644 154096192 -18.4739 62231024 -18.3831 152654019 -18.2949 

114002262 -18.6470 152911562 -18.5642 104500058 -18.4734 146277648 -18.3822 107793213 -18.2933 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

138334007 -18.2921 63185155 -18.2083 152044662 -18.1035 79841562 -18.0086 14480038 -17.9248 

64051823 -18.2908 88234082 -18.2076 150042535 -18.0987 151270913 -18.0084 107796231 -17.9230 

54442305 -18.2885 153744750 -18.2038 181825 -18.0985 71748777 -18.0073 153728099 -17.9229 

114806260 -18.2852 114002126 -18.2028 40427037 -18.0967 23207405 -18.0040 107795027 -17.9202 

146533563 -18.2847 152936908 -18.2019 21191132 -18.0962 18071326 -18.0039 803774 -17.9201 

123906107 -18.2845 3811199 -18.2015 145643696 -18.0952 92285089 -18.0037 20413732 -17.9191 

19858141 -18.2821 104328468 -18.2004 107793054 -18.0938 60675261 -18.0032 75568 -17.9187 

81080521 -18.2816 53834607 -18.1970 90267003 -18.0929 107796229 -18.0031 129142078 -17.9154 

80396273 -18.2814 134592540 -18.1963 69979942 -18.0916 10061111 -18.0003 54222371 -17.9099 

154142672 -18.2767 114420209 -18.1926 146609536 -18.0894 137270364 -17.9966 150476420 -17.9074 

57824512 -18.2765 114805208 -18.1919 117555256 -18.0877 20258191 -17.9959 890959 -17.9059 

141650651 -18.2765 103868907 -18.1912 103871821 -18.0859 236021 -17.9946 136791085 -17.9058 

140613484 -18.2765 61827410 -18.1896 115872578 -18.0854 21982858 -17.9944 138334622 -17.9049 

141650658 -18.2758 113342154 -18.1868 85675833 -18.0830 79838369 -17.9940 67831707 -17.9044 

140613485 -18.2758 152308515 -18.1849 5072797 -18.0776 107792971 -17.9939 85555930 -17.9041 

134593717 -18.2739 81087876 -18.1840 61713883 -18.0765 103869106 -17.9938 23051743 -17.9039 

9877699 -18.2731 18464540 -18.1806 150988871 -18.0720 61157368 -17.9924 141514469 -17.9012 

62711286 -18.2731 66696570 -18.1795 54574319 -18.0703 63117125 -17.9902 147207260 -17.8998 

154400492 -18.2708 43774364 -18.1757 62705827 -18.0691 55265577 -17.9896 150392823 -17.8991 

153552245 -18.2699 18936120 -18.1750 69782636 -18.0679 155722385 -17.9885 82319475 -17.8976 

53827976 -18.2691 62232015 -18.1741 152265205 -18.0637 141085386 -17.9874 69594108 -17.8957 

148362914 -18.2673 83022548 -18.1730 20273907 -18.0636 107792984 -17.9837 695109 -17.8950 

131999244 -18.2669 5325560 -18.1698 66008362 -18.0629 2735910 -17.9821 765581 -17.8948 

5368180 -18.2665 116306017 -18.1697 149630481 -18.0626 79837689 -17.9804 68444044 -17.8922 

82292989 -18.2652 151467942 -18.1693 154383542 -18.0618 61193848 -17.9802 410067 -17.8919 

127258220 -18.2635 84665458 -18.1684 10559683 -18.0611 150441885 -17.9791 67568228 -17.8918 

151957673 -18.2633 790073 -18.1681 131024053 -18.0600 88553338 -17.9786 18762618 -17.8904 

141475903 -18.2614 5338127 -18.1681 130756650 -18.0598 407230 -17.9785 57053547 -17.8892 

138332764 -18.2594 107793164 -18.1641 154495674 -18.0574 23186343 -17.9777 90888772 -17.8877 

154079289 -18.2589 76322877 -18.1628 45089770 -18.0566 59595824 -17.9760 20413726 -17.8876 

129850994 -18.2565 63189851 -18.1619 151531150 -18.0562 64051407 -17.9735 79840308 -17.8865 

139984891 -18.2562 15629939 -18.1617 101154337 -18.0558 86306535 -17.9686 113352853 -17.8861 

580851 -18.2498 21032534 -18.1611 61266433 -18.0552 412044 -17.9660 71936328 -17.8837 

90106442 -18.2497 67661869 -18.1601 144469289 -18.0532 66690543 -17.9658 103847503 -17.8834 

136442061 -18.2482 161267 -18.1598 107795701 -18.0510 136324421 -17.9646 18350499 -17.8818 

40462747 -18.2456 130865205 -18.1575 64553876 -18.0504 83955748 -17.9637 9920608 -17.8770 

54279489 -18.2443 2735224 -18.1550 82539784 -18.0499 79841660 -17.9609 18795181 -17.8753 

69016985 -18.2437 114805209 -18.1459 132196128 -18.0495 151057649 -17.9568 79838068 -17.8719 

61254674 -18.2429 6931724 -18.1438 65350214 -18.0459 135589324 -17.9567 28788153 -17.8711 

152373693 -18.2394 90980894 -18.1423 132199964 -18.0436 22218853 -17.9561 61323459 -17.8681 

57061989 -18.2390 107986421 -18.1423 18173276 -18.0396 151619181 -17.9556 1361836 -17.8660 

91407181 -18.2376 322395 -18.1397 14483361 -18.0390 98043476 -17.9552 329629 -17.8588 

118007731 -18.2372 68437153 -18.1374 154090026 -18.0384 79811567 -17.9550 108823331 -17.8583 

76851362 -18.2366 104934335 -18.1349 12089 -18.0368 135231494 -17.9523 58745300 -17.8567 

845997 -18.2363 58851452 -18.1326 116082015 -18.0367 21474878 -17.9503 114805880 -17.8564 

84760837 -18.2354 72444009 -18.1326 54047534 -18.0357 23372406 -17.9497 130727936 -17.8561 

137068989 -18.2341 129985506 -18.1318 150644753 -18.0354 45089080 -17.9483 121331525 -17.8561 

71373102 -18.2328 65970536 -18.1312 4086074 -18.0346 88215459 -17.9464 23055620 -17.8530 

10703705 -18.2326 141763522 -18.1279 138332799 -18.0333 63189986 -17.9403 61455841 -17.8529 

12314625 -18.2320 88120808 -18.1274 21888751 -18.0332 43358881 -17.9397 11276873 -17.8522 

150362945 -18.2303 136791088 -18.1270 89709639 -18.0319 150505842 -17.9382 20413693 -17.8503 

3580758 -18.2290 114805879 -18.1207 64688475 -18.0277 152549940 -17.9366 149447051 -17.8495 

131066379 -18.2254 82796357 -18.1196 66660447 -18.0259 88821000 -17.9349 67569900 -17.8494 

115341272 -18.2248 114461975 -18.1183 82292985 -18.0250 12724725 -17.9322 145801838 -17.8492 

23207406 -18.2242 149376423 -18.1170 101991025 -18.0249 81080639 -17.9303 64318409 -17.8470 

23616377 -18.2235 147432212 -18.1151 104698603 -18.0188 283841 -17.9302 70363316 -17.8458 

130217250 -18.2190 59128732 -18.1132 146831480 -18.0155 130921122 -17.9295 131863592 -17.8456 

87558650 -18.2180 66006610 -18.1115 61827613 -18.0143 155587073 -17.9294 152350634 -17.8442 

11355852 -18.2140 10610225 -18.1113 136085930 -18.0142 82785687 -17.9266 226575 -17.8426 

87694969 -18.2118 66690701 -18.1087 149474700 -18.0123 21140197 -17.9264 63190279 -17.8390 

75481662 -18.2110 960135 -18.1071 153905401 -18.0093 116216433 -17.9262 141802681 -17.8354 

104698737 -18.2100 134943609 -18.1053 154206081 -18.0090 65464912 -17.9258 88201924 -17.8345 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

135451377 -17.8338 103791371 -17.7629 44828699 -17.6842 61826427 -17.6010 1483390 -17.5203 

85647161 -17.8310 79689799 -17.7622 71151371 -17.6835 63187743 -17.6007 55107984 -17.5196 

20976363 -17.8289 110193652 -17.7617 105494729 -17.6831 130642991 -17.5984 82536620 -17.5190 

104500846 -17.8274 63189985 -17.7597 135971982 -17.6816 146658526 -17.5977 21830443 -17.5180 

129853652 -17.8272 131842766 -17.7574 11184397 -17.6812 18372000 -17.5976 145448964 -17.5157 

122211292 -17.8254 6408859 -17.7570 61703961 -17.6759 148642722 -17.5976 142597276 -17.5146 

118846201 -17.8254 14332035 -17.7558 86041108 -17.6743 151881553 -17.5934 82182308 -17.5140 

23559347 -17.8209 116113189 -17.7540 88539769 -17.6731 12076 -17.5933 134649707 -17.5137 

308678 -17.8206 69300211 -17.7522 153711560 -17.6720 137274076 -17.5917 81169522 -17.5128 

62710434 -17.8203 88124778 -17.7520 67634342 -17.6718 152110096 -17.5914 103869147 -17.5113 

150510197 -17.8189 141559018 -17.7517 990471 -17.6712 117057 -17.5903 43714036 -17.5107 

62709578 -17.8165 107795717 -17.7512 114463050 -17.6670 152767170 -17.5897 2343454 -17.5097 

103868738 -17.8127 71334175 -17.7509 68214018 -17.6652 5113024 -17.5877 148348050 -17.5095 

20390753 -17.8121 21558811 -17.7508 53353091 -17.6643 69326241 -17.5814 88539668 -17.5094 

118142803 -17.8113 104698270 -17.7494 87322480 -17.6636 150319114 -17.5807 45089630 -17.5092 

19977260 -17.8111 99699780 -17.7494 58768572 -17.6626 134356704 -17.5799 6478577 -17.5083 

36689892 -17.8090 70004297 -17.7489 22139973 -17.6623 87390441 -17.5742 82785522 -17.5082 

62938722 -17.8044 2755984 -17.7459 11287960 -17.6616 3257941 -17.5731 153577552 -17.5076 

63189939 -17.8039 61827409 -17.7457 63212724 -17.6609 45089744 -17.5719 2063509 -17.5066 

146077624 -17.8028 94007748 -17.7457 82784889 -17.6602 68274176 -17.5708 9013118 -17.5036 

147758547 -17.8019 42220626 -17.7453 63189774 -17.6599 122715616 -17.5702 138332789 -17.5019 

146489837 -17.8000 150159436 -17.7431 141526380 -17.6563 749385 -17.5699 53430649 -17.5008 

68605061 -17.7986 82785286 -17.7410 148819348 -17.6553 282797 -17.5693 22956764 -17.5007 

113636759 -17.7982 86341425 -17.7409 107793178 -17.6551 136324102 -17.5688 87323041 -17.5005 

82785864 -17.7979 871516 -17.7408 91497410 -17.6500 135526749 -17.5664 135479143 -17.5003 

46912041 -17.7953 66511644 -17.7387 22407017 -17.6493 23524792 -17.5661 89071282 -17.4996 

152287218 -17.7948 20258190 -17.7383 86188996 -17.6487 21133442 -17.5659 66386647 -17.4994 

88381645 -17.7931 135628028 -17.7370 62230356 -17.6464 21123326 -17.5656 66692931 -17.4992 

136416266 -17.7926 135502739 -17.7370 88897395 -17.6411 83410201 -17.5648 144718492 -17.4990 

136236058 -17.7926 1133431 -17.7367 2132508 -17.6353 124750318 -17.5612 82862628 -17.4978 

82296799 -17.7911 13041370 -17.7345 151266469 -17.6351 142241843 -17.5583 143846014 -17.4974 

141305926 -17.7901 2440279 -17.7293 506085 -17.6337 21486333 -17.5563 151337058 -17.4965 

152570044 -17.7873 68295034 -17.7290 10013685 -17.6321 107792570 -17.5557 91883893 -17.4959 

21941653 -17.7871 106331129 -17.7275 148621064 -17.6317 147955461 -17.5554 818473 -17.4956 

765496 -17.7869 137150683 -17.7263 143959719 -17.6309 151274351 -17.5523 89139383 -17.4952 

14501377 -17.7853 43164828 -17.7231 20058595 -17.6299 104697996 -17.5519 139684604 -17.4952 

55163652 -17.7846 79527632 -17.7201 136085938 -17.6287 121325007 -17.5497 101186324 -17.4904 

54562276 -17.7819 82790964 -17.7197 60642989 -17.6253 141107249 -17.5453 118521482 -17.4900 

155084299 -17.7808 82796638 -17.7194 88728438 -17.6253 385920 -17.5444 20036906 -17.4899 

279183 -17.7806 57130550 -17.7193 18185344 -17.6242 149984913 -17.5436 65350109 -17.4886 

7214742 -17.7802 141312191 -17.7178 147618193 -17.6230 151403117 -17.5435 672526 -17.4874 

117062032 -17.7779 103869323 -17.7136 144176375 -17.6219 151652511 -17.5405 124298362 -17.4854 

141831809 -17.7772 107793481 -17.7127 144368012 -17.6207 56646175 -17.5385 126654063 -17.4845 

104698099 -17.7762 64049621 -17.7110 107795988 -17.6189 115022208 -17.5382 117928736 -17.4807 

135041279 -17.7756 70372570 -17.7110 82289053 -17.6187 115485214 -17.5378 88129837 -17.4789 

21083657 -17.7750 100983476 -17.7108 24729179 -17.6182 154107375 -17.5365 152489324 -17.4788 

147889447 -17.7747 137429113 -17.7097 150291367 -17.6175 68656540 -17.5360 12341462 -17.4776 

138334566 -17.7745 83382975 -17.7063 228071 -17.6169 84770246 -17.5346 1493817 -17.4760 

82011492 -17.7744 121470801 -17.7059 152616982 -17.6167 58894692 -17.5335 131844537 -17.4755 

62710608 -17.7738 139984917 -17.7053 6964699 -17.6150 91118606 -17.5324 138333542 -17.4752 

30225396 -17.7724 65553186 -17.7040 102868222 -17.6133 138334881 -17.5314 84285071 -17.4747 

148633430 -17.7721 80583585 -17.7031 129910194 -17.6126 152250238 -17.5311 561385 -17.4736 

3645898 -17.7710 147048514 -17.7024 2309932 -17.6103 70130279 -17.5308 141996933 -17.4702 

149964788 -17.7693 103847510 -17.7017 104693390 -17.6093 83016080 -17.5305 120204877 -17.4698 

5054735 -17.7690 62938551 -17.7008 53690541 -17.6082 82292995 -17.5301 17915148 -17.4666 

139469765 -17.7689 154303412 -17.6980 149836350 -17.6052 101642871 -17.5291 154440258 -17.4662 

5617410 -17.7684 137015943 -17.6927 4534242 -17.6044 63187705 -17.5287 113588743 -17.4658 

82289046 -17.7681 45073180 -17.6871 53946479 -17.6044 123399522 -17.5261 83955777 -17.4644 

142497495 -17.7669 19169913 -17.6862 62711655 -17.6044 728115 -17.5233 62232207 -17.4642 

63212640 -17.7660 150063643 -17.6862 53997700 -17.6043 149345809 -17.5221 102122353 -17.4640 

79621699 -17.7652 22133422 -17.6852 138332697 -17.6029 53430745 -17.5210 17960296 -17.4632 

82292975 -17.7641 151121555 -17.6852 140989171 -17.6012 138333689 -17.5204 58375549 -17.4622 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

106097053 -17.4617 114002261 -17.3840 135401009 -17.3164 82320889 -17.2427 129652260 -17.1579 

154193260 -17.4617 21628870 -17.3827 45089306 -17.3162 82796232 -17.2423 118603706 -17.1575 

82320775 -17.4609 154267093 -17.3795 69530656 -17.3155 129675739 -17.2412 139981300 -17.1561 

84285029 -17.4608 103791452 -17.3792 62230186 -17.3153 61359525 -17.2410 84673216 -17.1559 

137186673 -17.4550 82786747 -17.3784 63116186 -17.3145 82539298 -17.2386 55211443 -17.1558 

136230313 -17.4550 45089070 -17.3782 89222331 -17.3142 3055058 -17.2376 21325522 -17.1555 

21947046 -17.4510 100983474 -17.3779 63538813 -17.3133 89029308 -17.2373 7045589 -17.1549 

106636873 -17.4492 143475317 -17.3752 83017176 -17.3105 83026237 -17.2362 43173032 -17.1548 

71335763 -17.4480 149665384 -17.3743 104698690 -17.3091 129406459 -17.2358 83024214 -17.1541 

101741925 -17.4480 70621988 -17.3737 279168 -17.3087 14228130 -17.2350 148366379 -17.1531 

59595800 -17.4464 115485184 -17.3734 84663202 -17.3072 144002365 -17.2340 139916216 -17.1519 

91883365 -17.4458 520686 -17.3722 105551824 -17.3070 960515 -17.2339 53418348 -17.1470 

63190191 -17.4450 103869194 -17.3719 85540932 -17.3067 18870667 -17.2338 19736774 -17.1445 

63189984 -17.4430 153755429 -17.3713 43736160 -17.3057 138334552 -17.2288 86306391 -17.1413 

18656759 -17.4423 61157739 -17.3708 153861600 -17.3053 739243 -17.2275 63116196 -17.1410 

107795187 -17.4384 82096363 -17.3699 19699997 -17.3018 16460 -17.2268 103869115 -17.1397 

79620012 -17.4367 3716028 -17.3689 135492482 -17.3007 22571866 -17.2237 136367204 -17.1370 

150646525 -17.4366 53430245 -17.3669 151370306 -17.2985 59279115 -17.2221 134315771 -17.1359 

107792832 -17.4316 20099567 -17.3662 134315770 -17.2965 141169106 -17.2167 54001876 -17.1354 

118188615 -17.4305 150697439 -17.3662 135677766 -17.2965 22052443 -17.2148 66713816 -17.1354 

67580776 -17.4297 139823774 -17.3644 65332857 -17.2954 80543687 -17.2148 65035080 -17.1353 

64090492 -17.4295 16099346 -17.3640 57074924 -17.2935 106096903 -17.2136 131096657 -17.1352 

155587069 -17.4292 49875511 -17.3626 104698672 -17.2932 6983491 -17.2111 129415723 -17.1347 

129675407 -17.4284 63190427 -17.3624 104698210 -17.2931 138332700 -17.2080 154131329 -17.1328 

21220450 -17.4278 23622510 -17.3622 150695942 -17.2930 135960633 -17.2066 68549347 -17.1326 

107793187 -17.4277 145222915 -17.3614 57124970 -17.2919 82320456 -17.2058 69988993 -17.1312 

87220869 -17.4273 151266470 -17.3595 82292997 -17.2899 61193752 -17.2049 58113753 -17.1298 

150129941 -17.4268 87946836 -17.3593 17255353 -17.2881 34883005 -17.2045 137711615 -17.1297 

116026587 -17.4255 9013147 -17.3582 43213302 -17.2855 125598017 -17.2045 17964999 -17.1294 

115485222 -17.4212 150040493 -17.3576 60829275 -17.2853 149918847 -17.2043 136155793 -17.1265 

63190302 -17.4202 43712195 -17.3572 17974662 -17.2846 63189881 -17.2029 82546549 -17.1258 

153750102 -17.4199 91883364 -17.3571 18380477 -17.2789 141238710 -17.2004 91883363 -17.1257 

83023231 -17.4182 91360493 -17.3570 62939376 -17.2769 61828582 -17.1972 115343508 -17.1257 

138334570 -17.4154 57097403 -17.3568 136085928 -17.2767 7319941 -17.1961 69644783 -17.1256 

308867 -17.4150 73432823 -17.3559 8191067 -17.2759 81139230 -17.1961 61983310 -17.1250 

144229099 -17.4150 43212196 -17.3556 149937681 -17.2751 70183959 -17.1943 17947789 -17.1243 

11311504 -17.4149 22313083 -17.3552 148445533 -17.2745 75537157 -17.1942 115407591 -17.1234 

143194104 -17.4137 136972402 -17.3532 45089845 -17.2739 87895410 -17.1942 22139978 -17.1212 

143194105 -17.4134 140088010 -17.3530 57268831 -17.2708 86340419 -17.1939 115485507 -17.1212 

118993515 -17.4124 63949745 -17.3529 61828683 -17.2705 138332971 -17.1929 148851903 -17.1204 

70132940 -17.4056 13079680 -17.3517 136315938 -17.2649 64005601 -17.1925 43714046 -17.1200 

64049620 -17.4051 18371999 -17.3497 138334851 -17.2647 18965742 -17.1903 138334561 -17.1197 

60195793 -17.4047 151942006 -17.3479 51396712 -17.2615 138334829 -17.1897 127502993 -17.1190 

67560990 -17.4041 147861954 -17.3429 62922786 -17.2610 148766365 -17.1867 106237781 -17.1171 

103847519 -17.4034 91873778 -17.3422 67513947 -17.2610 45072735 -17.1865 103791525 -17.1155 

21364342 -17.4032 131238705 -17.3378 43139218 -17.2609 24160099 -17.1862 67514771 -17.1131 

43132325 -17.4000 107793055 -17.3351 143641201 -17.2603 82289049 -17.1850 82287937 -17.1115 

89881439 -17.3996 137183213 -17.3338 46839430 -17.2578 28783798 -17.1807 106177586 -17.1115 

130548108 -17.3992 106345804 -17.3333 115485240 -17.2567 129203234 -17.1741 91883366 -17.1104 

148318979 -17.3987 81466326 -17.3327 149623498 -17.2560 138333707 -17.1736 19763930 -17.1103 

69425689 -17.3972 4744082 -17.3321 6937272 -17.2547 136908810 -17.1736 4606356 -17.1091 

4352737 -17.3970 67621479 -17.3308 104698726 -17.2546 116214841 -17.1710 138334874 -17.1068 

12515966 -17.3934 28784377 -17.3265 104698606 -17.2546 69348487 -17.1706 155580371 -17.1012 

6951293 -17.3904 14858794 -17.3226 83391228 -17.2544 116026284 -17.1703 151726337 -17.1005 

437800 -17.3892 91202779 -17.3206 152251099 -17.2542 83023912 -17.1700 114093920 -17.0994 

45089752 -17.3877 64045147 -17.3202 70181812 -17.2535 61707211 -17.1633 154360113 -17.0984 

103513282 -17.3871 107795153 -17.3199 17921342 -17.2527 138334603 -17.1620 82796596 -17.0937 

103845872 -17.3864 118603737 -17.3199 115485145 -17.2524 2349095 -17.1618 140473962 -17.0926 

24696798 -17.3858 152024539 -17.3197 62709962 -17.2521 146534132 -17.1606 10465243 -17.0917 

151512579 -17.3850 67790609 -17.3194 82537820 -17.2460 20196154 -17.1599 150617964 -17.0879 

61036368 -17.3847 3257942 -17.3173 96706461 -17.2460 141227665 -17.1588 88793601 -17.0850 

79837502 -17.3843 19357518 -17.3171 67395503 -17.2441 136085937 -17.1582 38376 -17.0832 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

54746218 -17.0790 22662656 -17.0202 144631717 -16.9622 137156419 -16.9067 153250191 -16.8459 

148153998 -17.0788 107986369 -17.0191 282133 -16.9602 136231379 -16.9067 66713466 -16.8455 

150508162 -17.0784 64319732 -17.0154 86593182 -16.9594 135448746 -16.9052 135962660 -16.8445 

136452060 -17.0771 113421748 -17.0146 135473410 -16.9594 6413819 -16.9046 152013460 -16.8445 

133613500 -17.0740 83024213 -17.0137 88824049 -16.9589 69287241 -16.9031 76973010 -16.8437 

22751591 -17.0731 62049350 -17.0122 67629812 -16.9579 61156660 -16.9028 113637901 -16.8424 

61575285 -17.0715 12465043 -17.0116 122707214 -16.9572 24704391 -16.8998 79840392 -16.8413 

62231540 -17.0703 143148765 -17.0106 118834899 -16.9564 150180604 -16.8973 130713300 -16.8406 

23005199 -17.0689 19977286 -17.0104 115485144 -16.9558 123264842 -16.8946 50924534 -16.8397 

117876045 -17.0681 45121120 -17.0063 137949025 -16.9529 21702981 -16.8942 19609459 -16.8392 

68732425 -17.0677 64090877 -17.0061 138696621 -16.9525 84106607 -16.8940 76973290 -16.8392 

131012409 -17.0665 5212347 -17.0060 82289050 -16.9519 61320992 -16.8939 7419 -16.8384 

17269937 -17.0649 21402875 -17.0052 63189853 -16.9517 4402087 -16.8931 63190426 -16.8375 

61322705 -17.0645 143158506 -17.0037 150818950 -16.9505 152534142 -16.8929 50924536 -16.8369 

116216431 -17.0626 20196104 -17.0035 61828192 -16.9490 68967473 -16.8924 151365317 -16.8362 

135417399 -17.0616 88747317 -16.9992 150150722 -16.9486 137522417 -16.8914 275743 -16.8357 

12515967 -17.0609 91883414 -16.9987 80583655 -16.9483 11231051 -16.8891 140088891 -16.8356 

153888356 -17.0603 154166295 -16.9980 62709762 -16.9482 28686753 -16.8886 69167877 -16.8354 

88267695 -17.0590 63012243 -16.9944 55163258 -16.9481 64494235 -16.8874 150897051 -16.8354 

61845862 -17.0581 85647162 -16.9940 114617473 -16.9475 70342 -16.8856 58497936 -16.8351 

413139 -17.0565 4097018 -16.9929 55178099 -16.9471 138334588 -16.8841 19786729 -16.8345 

106232994 -17.0545 144390715 -16.9929 823368 -16.9461 54089389 -16.8811 103791469 -16.8345 

114807100 -17.0536 3014145 -16.9928 90949260 -16.9451 103869188 -16.8790 54706136 -16.8341 

148499446 -17.0536 143214489 -16.9927 20331000 -16.9450 107795012 -16.8790 154001571 -16.8322 

135548131 -17.0530 93501072 -16.9921 22443735 -16.9384 73553721 -16.8763 154776241 -16.8306 

19292043 -17.0492 3350328 -16.9920 63265137 -16.9377 22631366 -16.8760 112746855 -16.8305 

107441738 -17.0486 5800629 -16.9920 5332775 -16.9372 103869153 -16.8754 143673303 -16.8289 

20130859 -17.0474 63190425 -16.9913 2797546 -16.9370 115485367 -16.8726 113638010 -16.8286 

65553576 -17.0464 21240861 -16.9895 17962918 -16.9365 113442798 -16.8718 82292999 -16.8276 

84760583 -17.0459 65554806 -16.9894 152739483 -16.9310 151970404 -16.8684 54926161 -16.8260 

152260950 -17.0459 103869107 -16.9881 144216540 -16.9299 69178616 -16.8681 136958898 -16.8252 

25335411 -17.0441 28777094 -16.9875 134109228 -16.9289 155297898 -16.8676 107793064 -16.8250 

44264162 -17.0437 60989717 -16.9871 79840214 -16.9283 107792875 -16.8668 106178639 -16.8247 

104934321 -17.0435 101448738 -16.9871 14501378 -16.9275 149715364 -16.8660 84684764 -16.8242 

149492476 -17.0434 148548405 -16.9858 107986976 -16.9265 84220408 -16.8648 79619845 -16.8223 

150087542 -17.0430 103791436 -16.9846 113337687 -16.9250 148961567 -16.8637 114805287 -16.8209 

103791458 -17.0428 150002871 -16.9813 85925843 -16.9249 660409 -16.8611 79837705 -16.8207 

149398499 -17.0427 116030335 -16.9799 20449643 -16.9239 10702493 -16.8607 95888 -16.8202 

116193998 -17.0422 6077596 -16.9795 116650578 -16.9238 1237043 -16.8587 863492 -16.8190 

153753361 -17.0410 84285070 -16.9790 118428587 -16.9237 12238876 -16.8585 83015959 -16.8189 

107935667 -17.0377 898305 -16.9778 83379936 -16.9227 22001401 -16.8580 132200138 -16.8187 

11358107 -17.0373 117996809 -16.9774 135962672 -16.9219 20382881 -16.8573 3434119 -16.8171 

59846627 -17.0366 53784397 -16.9772 63212768 -16.9200 130769599 -16.8571 75525726 -16.8160 

70625614 -17.0363 7912224 -16.9767 68837533 -16.9188 6342952 -16.8553 139823762 -16.8154 

79837694 -17.0361 53400903 -16.9756 598058 -16.9183 102440306 -16.8553 82785043 -16.8133 

125492355 -17.0345 66509208 -16.9756 18618226 -16.9180 28783806 -16.8538 106239109 -16.8108 

21291411 -17.0324 4549261 -16.9752 82785374 -16.9179 84015075 -16.8528 293282 -16.8106 

82011687 -17.0324 70139290 -16.9744 116163581 -16.9178 137103691 -16.8527 131075591 -16.8072 

67114158 -17.0322 82038983 -16.9740 765494 -16.9172 136230314 -16.8527 116191625 -16.8060 

140999554 -17.0318 74115 -16.9716 135831327 -16.9160 82320632 -16.8509 143556669 -16.8030 

18865391 -17.0308 54089798 -16.9681 6399174 -16.9145 59996072 -16.8506 103791366 -16.8021 

84017291 -17.0306 62232557 -16.9681 20196113 -16.9136 133662990 -16.8506 24416663 -16.7997 

50916876 -17.0288 61156839 -16.9652 191815 -16.9126 82320556 -16.8505 114806258 -16.7981 

21835788 -17.0266 19883652 -16.9648 57201425 -16.9124 79840397 -16.8502 23970445 -16.7973 

22143251 -17.0262 123904450 -16.9645 83779724 -16.9122 141125345 -16.8494 151432987 -16.7960 

20151477 -17.0257 114814334 -16.9640 55107927 -16.9118 116373671 -16.8492 21520744 -16.7923 

142703241 -17.0257 82784894 -16.9636 107793060 -16.9112 422139 -16.8488 2473275 -16.7913 

165344 -17.0250 61827815 -16.9634 64049870 -16.9110 152886167 -16.8488 143527448 -16.7910 

147299518 -17.0249 63188322 -16.9634 134648398 -16.9108 82296796 -16.8477 138332922 -16.7906 

131976892 -17.0240 23346932 -16.9624 9614284 -16.9098 149811822 -16.8476 22628096 -16.7904 

71721409 -17.0239 70578411 -16.9623 20413728 -16.9096 144121369 -16.8461 106232958 -16.7897 

154135275 -17.0216 16876472 -16.9622 63188270 -16.9067 82785422 -16.8459 145643695 -16.7895 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

104698612 -16.7892 90282018 -16.7186 17877589 -16.6579 40488634 -16.5983 129850997 -16.5419 

69175083 -16.7870 103847539 -16.7181 70579866 -16.6577 129846769 -16.5981 151822182 -16.5409 

149715828 -16.7866 62710102 -16.7167 117925039 -16.6568 23330086 -16.5977 143301404 -16.5405 

82796068 -16.7859 57010132 -16.7157 57064972 -16.6562 85605785 -16.5974 70130921 -16.5403 

2806123 -16.7849 19358320 -16.7129 146807987 -16.6559 104319001 -16.5973 138334916 -16.5393 

63245301 -16.7848 151444276 -16.7123 89233613 -16.6530 62680279 -16.5970 80076887 -16.5382 

154423629 -16.7842 43170106 -16.7113 150463004 -16.6504 11481258 -16.5955 13105036 -16.5360 

13222182 -16.7822 16772701 -16.7112 63188220 -16.6484 14480037 -16.5911 146019876 -16.5351 

10442220 -16.7819 149786502 -16.7089 148729219 -16.6475 130424057 -16.5911 107441318 -16.5293 

129845788 -16.7799 102979946 -16.7086 43091743 -16.6474 918430 -16.5899 54425178 -16.5263 

143047735 -16.7792 20202061 -16.7075 104328575 -16.6464 11550232 -16.5899 225483 -16.5256 

20095940 -16.7763 89285133 -16.7073 143779211 -16.6459 16727902 -16.5890 58235457 -16.5241 

99811752 -16.7758 88887060 -16.7061 150453413 -16.6455 84684331 -16.5873 87454799 -16.5233 

126804638 -16.7758 57014190 -16.7059 149794 -16.6450 155587039 -16.5844 90258551 -16.5232 

63190377 -16.7755 972728 -16.7050 18946820 -16.6450 64051190 -16.5821 70363351 -16.5201 

130648717 -16.7751 102995968 -16.7041 12562127 -16.6438 92204087 -16.5802 147830519 -16.5201 

132363323 -16.7749 107796342 -16.7019 22143252 -16.6432 2383698 -16.5798 55159439 -16.5195 

103791546 -16.7732 135511333 -16.7002 108823494 -16.6421 103869112 -16.5795 148490560 -16.5192 

79834880 -16.7722 250653 -16.6985 146807986 -16.6419 138332781 -16.5787 104697917 -16.5182 

141046698 -16.7722 87315242 -16.6981 150038953 -16.6418 151370933 -16.5785 21688525 -16.5159 

104185456 -16.7706 43200253 -16.6961 76853956 -16.6416 144362955 -16.5764 115485193 -16.5157 

137015814 -16.7701 20217439 -16.6959 129850977 -16.6415 135467281 -16.5762 58235463 -16.5154 

82299489 -16.7613 136455270 -16.6954 143438385 -16.6407 151656012 -16.5760 81775614 -16.5148 

697891 -16.7611 115127549 -16.6936 107795878 -16.6403 107796043 -16.5741 90349206 -16.5148 

5222268 -16.7602 103847494 -16.6935 20449642 -16.6399 586323 -16.5721 889304 -16.5121 

93600661 -16.7593 138334607 -16.6935 43716895 -16.6383 2186711 -16.5669 89286601 -16.5114 

73680022 -16.7589 152531 -16.6903 108823289 -16.6380 75598 -16.5661 53485835 -16.5107 

43361391 -16.7569 20646074 -16.6898 57018369 -16.6377 24690297 -16.5655 63119121 -16.5098 

55173341 -16.7566 82790346 -16.6876 104934341 -16.6375 140978592 -16.5654 76045231 -16.5095 

149584376 -16.7555 61827014 -16.6854 88897396 -16.6363 138651080 -16.5649 130231845 -16.5089 

79840310 -16.7550 57119451 -16.6841 13443131 -16.6318 154423628 -16.5638 136217268 -16.5088 

104934340 -16.7538 118828997 -16.6835 19133053 -16.6309 114420206 -16.5632 4692617 -16.5083 

79837597 -16.7530 79854367 -16.6825 64051822 -16.6307 43736159 -16.5624 6187623 -16.5083 

4586967 -16.7528 132187403 -16.6824 55220985 -16.6305 103925770 -16.5624 61828390 -16.5068 

115360529 -16.7527 129742360 -16.6824 107793073 -16.6285 126708148 -16.5604 136262958 -16.5062 

238645 -16.7524 14613598 -16.6813 104698633 -16.6274 84378264 -16.5597 82409754 -16.5050 

113442939 -16.7519 82785734 -16.6803 60708557 -16.6262 149058753 -16.5597 6058221 -16.5043 

4345312 -16.7516 6995258 -16.6799 135460615 -16.6261 61708521 -16.5596 135839236 -16.5031 

65366911 -16.7500 16775186 -16.6796 114806097 -16.6242 130859521 -16.5590 104697965 -16.5019 

65313161 -16.7470 57010402 -16.6772 137763484 -16.6219 114816305 -16.5588 55159250 -16.5000 

134108010 -16.7467 107987047 -16.6764 151238044 -16.6211 151215136 -16.5587 79838559 -16.4977 

136685898 -16.7457 22084310 -16.6763 107935659 -16.6187 80396272 -16.5582 107935567 -16.4971 

151159748 -16.7445 67147961 -16.6760 135596672 -16.6185 82785386 -16.5573 23033112 -16.4964 

51394301 -16.7444 103849863 -16.6749 16443479 -16.6184 150067422 -16.5551 17942342 -16.4962 

101614364 -16.7442 88102549 -16.6747 136972405 -16.6176 45073211 -16.5549 79837313 -16.4957 

64660575 -16.7433 108865809 -16.6730 102589235 -16.6172 132511030 -16.5542 151016644 -16.4954 

21426320 -16.7428 107795793 -16.6715 155513542 -16.6171 75088606 -16.5533 50886887 -16.4920 

152164600 -16.7421 6950663 -16.6701 134276097 -16.6162 87518459 -16.5532 21446355 -16.4912 

12484087 -16.7414 10975964 -16.6681 62711973 -16.6146 2782114 -16.5511 82785693 -16.4908 

107935656 -16.7396 22450711 -16.6679 563562 -16.6145 104698683 -16.5508 9859099 -16.4904 

149929518 -16.7388 61984462 -16.6673 18996401 -16.6136 151356302 -16.5506 145843493 -16.4896 

21836982 -16.7383 17942341 -16.6665 66899734 -16.6134 84288488 -16.5505 117569699 -16.4888 

6498467 -16.7381 90388587 -16.6664 136740829 -16.6118 5709570 -16.5504 154217037 -16.4879 

134935802 -16.7368 100010632 -16.6654 105647196 -16.6084 103791472 -16.5493 105646163 -16.4866 

155023967 -16.7356 10825 -16.6645 149474701 -16.6080 93600659 -16.5480 45072812 -16.4865 

753758 -16.7316 113442792 -16.6614 79694848 -16.6065 13489999 -16.5465 72703262 -16.4840 

61671695 -16.7314 138334611 -16.6611 107796265 -16.6042 9751474 -16.5457 150558971 -16.4831 

4434072 -16.7290 133627921 -16.6605 149849618 -16.6041 40430182 -16.5449 146905719 -16.4820 

149749769 -16.7290 6929873 -16.6603 138333723 -16.6018 114806263 -16.5448 149899046 -16.4819 

114811411 -16.7286 101776575 -16.6596 82536425 -16.6008 121013781 -16.5435 20836382 -16.4817 

69030033 -16.7208 154810814 -16.6588 79834861 -16.5995 62232021 -16.5434 71441179 -16.4797 

140221226 -16.7204 6501008 -16.6586 116035846 -16.5989 69921348 -16.5423 4128690 -16.4788 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

152579014 -16.4775 138975324 -16.4298 104698753 -16.3681 136425703 -16.3132 54192101 -16.2540 

5153783 -16.4765 65034910 -16.4289 151605743 -16.3671 114418525 -16.3113 21119576 -16.2516 

107793478 -16.4764 58625562 -16.4279 51387384 -16.3669 153702016 -16.3106 79838481 -16.2513 

70855752 -16.4762 130956547 -16.4279 21163253 -16.3663 130616344 -16.3102 12209222 -16.2501 

150571765 -16.4759 863537 -16.4271 141075266 -16.3660 3485225 -16.3098 82299222 -16.2490 

9504129 -16.4746 123871633 -16.4268 142709616 -16.3648 82796517 -16.3097 302680 -16.2489 

61825990 -16.4746 103847527 -16.4248 6988045 -16.3633 129990456 -16.3097 22380970 -16.2449 

2223782 -16.4737 104698604 -16.4230 148583254 -16.3624 147548849 -16.3097 57077732 -16.2449 

79837882 -16.4703 138740935 -16.4227 79837126 -16.3623 4658275 -16.3094 59664067 -16.2436 

117559742 -16.4702 69685896 -16.4217 135509944 -16.3612 151162913 -16.3092 83025182 -16.2409 

69143387 -16.4699 67513935 -16.4191 151322003 -16.3573 70090727 -16.3087 3786649 -16.2408 

82796259 -16.4698 61453601 -16.4183 137320904 -16.3549 62710618 -16.3059 4465519 -16.2392 

28787969 -16.4690 63190247 -16.4178 54720836 -16.3531 84657761 -16.3056 107796233 -16.2390 

23033111 -16.4689 138332786 -16.4174 58668568 -16.3526 28784307 -16.3047 79837992 -16.2387 

107489611 -16.4669 142903813 -16.4151 103791486 -16.3524 68037421 -16.3045 978 -16.2374 

67568231 -16.4668 88494128 -16.4137 104698734 -16.3512 115485176 -16.3027 6371668 -16.2374 

102458184 -16.4653 137308036 -16.4135 114814882 -16.3511 21836991 -16.3010 144381719 -16.2368 

102930818 -16.4640 54562538 -16.4124 104698010 -16.3507 142398142 -16.3001 79797396 -16.2365 

61571558 -16.4612 57055567 -16.4122 57925869 -16.3506 67782412 -16.2990 137270423 -16.2363 

4050161 -16.4601 129409646 -16.4109 11447760 -16.3504 67888080 -16.2976 83026505 -16.2359 

7829944 -16.4600 123303898 -16.4106 2291174 -16.3493 76974509 -16.2957 2754567 -16.2358 

142835844 -16.4599 63926895 -16.4101 88376947 -16.3492 141698287 -16.2957 9581514 -16.2358 

67634345 -16.4596 110488270 -16.4052 61828745 -16.3486 88251085 -16.2918 148451847 -16.2351 

12464009 -16.4592 129793811 -16.4049 65365138 -16.3478 23359101 -16.2874 84665460 -16.2349 

49875701 -16.4585 23460485 -16.4042 149192607 -16.3477 7829633 -16.2873 136416267 -16.2337 

119084290 -16.4574 103978148 -16.4033 83024403 -16.3471 104318954 -16.2866 79841649 -16.2323 

140613486 -16.4566 61701053 -16.4009 28540608 -16.3458 70479419 -16.2843 131140577 -16.2293 

151375197 -16.4566 704156 -16.4002 141123587 -16.3444 102572216 -16.2831 138334590 -16.2286 

123652393 -16.4564 102364729 -16.3983 18762582 -16.3443 10606850 -16.2829 53649956 -16.2282 

141650656 -16.4564 11624167 -16.3969 145333644 -16.3438 136085929 -16.2815 53649955 -16.2282 

91237556 -16.4547 105646995 -16.3957 150045033 -16.3417 54511247 -16.2812 101532568 -16.2282 

92020875 -16.4544 104698218 -16.3954 67710145 -16.3407 10823018 -16.2808 131709015 -16.2282 

62711306 -16.4536 63187579 -16.3941 153997389 -16.3407 107793219 -16.2804 150038954 -16.2274 

145494337 -16.4535 726798 -16.3926 134168067 -16.3399 154006126 -16.2802 83092879 -16.2260 

108020705 -16.4532 130657765 -16.3914 54502031 -16.3382 86116845 -16.2790 150463857 -16.2253 

19612063 -16.4524 135611857 -16.3907 84819673 -16.3369 113442800 -16.2786 11194370 -16.2238 

16777691 -16.4521 121271191 -16.3897 104500047 -16.3369 117624226 -16.2774 152130016 -16.2232 

17988012 -16.4520 134935049 -16.3896 151683572 -16.3359 114002104 -16.2767 59071498 -16.2229 

11159424 -16.4518 113442759 -16.3879 150992204 -16.3358 59781671 -16.2766 138333507 -16.2206 

17800972 -16.4510 22731006 -16.3860 28604220 -16.3341 3774771 -16.2757 62638281 -16.2191 

89015609 -16.4509 63558656 -16.3860 104698755 -16.3341 15157144 -16.2744 152148440 -16.2186 

62679084 -16.4489 22111915 -16.3855 10262010 -16.3338 63189798 -16.2744 235113 -16.2174 

81281611 -16.4469 67405920 -16.3847 18380981 -16.3334 226044 -16.2719 154929671 -16.2154 

45084823 -16.4468 85859945 -16.3844 15521638 -16.3316 82785534 -16.2719 3387819 -16.2151 

13079655 -16.4445 119177793 -16.3841 57318450 -16.3303 69862764 -16.2680 150621386 -16.2129 

114805284 -16.4442 87913124 -16.3830 21240891 -16.3294 116364730 -16.2670 113263360 -16.2126 

150401870 -16.4441 147077027 -16.3817 63791903 -16.3289 79838365 -16.2667 69144785 -16.2123 

145703116 -16.4424 65954135 -16.3816 60709317 -16.3267 43374107 -16.2656 115127579 -16.2114 

138333349 -16.4422 110424338 -16.3798 62232374 -16.3249 2916826 -16.2649 55265470 -16.2110 

10062465 -16.4410 118514323 -16.3794 82546546 -16.3239 71318838 -16.2644 135711232 -16.2096 

62121646 -16.4395 106703589 -16.3785 121271316 -16.3231 4607560 -16.2625 136799325 -16.2090 

61703959 -16.4360 91057787 -16.3765 107795037 -16.3227 104698292 -16.2620 10516245 -16.2085 

136756073 -16.4354 87274505 -16.3765 103791403 -16.3224 351361 -16.2616 107137212 -16.2084 

90694530 -16.4353 3583072 -16.3758 107793072 -16.3224 13948284 -16.2615 63664568 -16.2072 

147303349 -16.4336 116133351 -16.3757 81963844 -16.3216 50924373 -16.2615 12209227 -16.2068 

21928066 -16.4335 13046565 -16.3738 82538370 -16.3211 4353681 -16.2612 137151002 -16.2064 

114217332 -16.4332 6997803 -16.3729 124252426 -16.3195 104516910 -16.2575 135711224 -16.2034 

92045462 -16.4330 63949944 -16.3719 145333645 -16.3193 152597298 -16.2572 7319998 -16.2032 

68796281 -16.4324 21518850 -16.3715 104319000 -16.3165 16461 -16.2566 82785473 -16.2023 

62230353 -16.4318 108020832 -16.3697 46781106 -16.3144 149631530 -16.2565 63183582 -16.2014 

138971401 -16.4304 314206 -16.3690 66995528 -16.3139 64349716 -16.2564 13651022 -16.2013 

63119001 -16.4299 103791393 -16.3682 238646 -16.3137 81413097 -16.2546 17960321 -16.2004 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

506053 -16.1990 107793078 -16.1540 91883894 -16.0929 20277834 -16.0449 104700446 -15.9817 

20196158 -16.1989 64226650 -16.1539 138334553 -16.0928 152756068 -16.0449 109029 -15.9815 

106331124 -16.1984 9971 -16.1523 104698703 -16.0925 83025274 -16.0432 28784296 -15.9813 

57114874 -16.1970 116280616 -16.1516 89990404 -16.0922 27435348 -16.0431 45089844 -15.9804 

93047887 -16.1968 63189806 -16.1506 107793228 -16.0906 62711868 -16.0430 53689516 -15.9801 

142644594 -16.1965 138656504 -16.1497 45303449 -16.0884 66108602 -16.0428 55159050 -15.9798 

104698110 -16.1949 138486082 -16.1497 152007953 -16.0873 135425320 -16.0427 117745223 -15.9784 

82007987 -16.1944 114463051 -16.1484 104696632 -16.0866 51112629 -16.0415 115485137 -15.9781 

130231701 -16.1944 92010310 -16.1469 20351839 -16.0843 72055615 -16.0410 4622205 -15.9770 

238935 -16.1938 89075922 -16.1462 153438762 -16.0826 79834464 -16.0405 67181418 -15.9765 

136324069 -16.1938 82289051 -16.1419 113263364 -16.0820 116364867 -16.0395 18618377 -15.9764 

84017413 -16.1937 12761007 -16.1413 129779556 -16.0816 150275156 -16.0375 62711804 -15.9733 

116006863 -16.1936 84760744 -16.1404 136972407 -16.0794 6332311 -16.0340 58728213 -15.9720 

18453166 -16.1927 146912983 -16.1380 63514354 -16.0792 43308757 -16.0332 24796206 -15.9707 

63183806 -16.1926 104318964 -16.1371 83176267 -16.0787 149856858 -16.0321 107793090 -15.9685 

105360823 -16.1918 20119319 -16.1370 104698758 -16.0785 58566935 -16.0312 22956763 -15.9673 

46780143 -16.1917 136358713 -16.1348 18405678 -16.0779 61157558 -16.0310 1516261 -15.9651 

62938721 -16.1917 20210310 -16.1341 112480049 -16.0777 103791444 -16.0304 104698746 -15.9641 

21837060 -16.1914 20114203 -16.1340 61827207 -16.0771 62231853 -16.0293 61304110 -15.9634 

10057817 -16.1878 145059592 -16.1337 7023624 -16.0759 63023148 -16.0275 149916755 -15.9633 

99110250 -16.1871 62230691 -16.1324 153673367 -16.0752 101890318 -16.0274 106177247 -15.9626 

20043811 -16.1869 20724698 -16.1320 40424248 -16.0746 55159249 -16.0273 112748900 -15.9616 

21259183 -16.1867 149537731 -16.1295 150791950 -16.0724 775679 -16.0245 103869158 -15.9610 

143783838 -16.1867 106842731 -16.1293 131851148 -16.0710 79838579 -16.0243 82287944 -15.9603 

139631565 -16.1856 907022 -16.1285 2351301 -16.0707 11021705 -16.0235 141225681 -15.9573 

90736793 -16.1850 63185161 -16.1273 91130500 -16.0707 62998925 -16.0216 43321656 -15.9571 

24433052 -16.1846 96706460 -16.1219 145785160 -16.0695 85715158 -16.0203 130689659 -15.9553 

84017423 -16.1840 150251789 -16.1203 65291569 -16.0694 63273705 -16.0185 89202479 -15.9546 

93980772 -16.1839 138334587 -16.1181 106213829 -16.0685 106177462 -16.0173 84057551 -15.9543 

108053288 -16.1838 135432823 -16.1177 729638 -16.0680 62711308 -16.0171 61724104 -15.9540 

39346662 -16.1829 69011186 -16.1167 67843507 -16.0678 134318030 -16.0117 4876 -15.9537 

295565 -16.1827 67568226 -16.1156 61195570 -16.0650 54513933 -16.0108 66690192 -15.9536 

21807171 -16.1796 63184015 -16.1155 138453840 -16.0633 15619501 -16.0103 43665578 -15.9529 

105766715 -16.1794 108823146 -16.1146 114111344 -16.0631 141310646 -16.0097 63188009 -15.9524 

145101632 -16.1751 140010903 -16.1135 152573960 -16.0620 12982326 -16.0092 70524969 -15.9519 

61703059 -16.1744 79838183 -16.1112 137553718 -16.0619 104698225 -16.0066 138334884 -15.9515 

91883416 -16.1730 11073743 -16.1109 64049873 -16.0610 135435800 -16.0063 148387522 -15.9515 

17877588 -16.1727 23524793 -16.1104 107795052 -16.0604 99583068 -16.0062 23538086 -15.9510 

145790010 -16.1714 143465809 -16.1103 79346403 -16.0587 69870775 -16.0046 150921064 -15.9506 

58809862 -16.1706 62711803 -16.1092 2762776 -16.0584 129047074 -16.0042 153089017 -15.9498 

114805210 -16.1689 14416933 -16.1090 60123328 -16.0583 67243487 -16.0036 69574608 -15.9495 

153197467 -16.1682 116191011 -16.1089 13781267 -16.0571 62710825 -16.0028 69717864 -15.9484 

19959294 -16.1672 142938722 -16.1086 69965416 -16.0570 151433142 -16.0015 20196150 -15.9477 

151936342 -16.1658 63076690 -16.1071 138738542 -16.0570 82819874 -16.0004 91622774 -15.9460 

118343188 -16.1654 19927266 -16.1053 101212719 -16.0568 63189776 -15.9996 140395749 -15.9455 

130192570 -16.1653 149984716 -16.1050 116036609 -16.0566 144408098 -15.9979 115408720 -15.9445 

21344031 -16.1638 82785198 -16.1047 105766704 -16.0564 67426709 -15.9969 62230520 -15.9441 

92134504 -16.1633 137541000 -16.1037 149664797 -16.0556 107854667 -15.9962 108020704 -15.9433 

62710828 -16.1628 123881294 -16.1030 55158662 -16.0549 143847599 -15.9962 103791377 -15.9431 

105647744 -16.1627 89894611 -16.1020 143148500 -16.0548 64050995 -15.9955 2826599 -15.9427 

22884216 -16.1612 82335490 -16.1020 155014731 -16.0545 139035140 -15.9942 58784911 -15.9412 

144939715 -16.1599 22303278 -16.1016 64987919 -16.0544 24284792 -15.9937 82287943 -15.9408 

61828410 -16.1584 61995598 -16.0991 89529551 -16.0521 63183637 -15.9915 28604160 -15.9378 

79840204 -16.1583 68675403 -16.0989 81282417 -16.0519 63118877 -15.9909 39732852 -15.9376 

153945492 -16.1581 62709793 -16.0982 104698135 -16.0519 16772855 -15.9896 62711697 -15.9375 

114752011 -16.1579 106237836 -16.0982 113230550 -16.0517 58249268 -15.9891 15221722 -15.9372 

130722383 -16.1573 60643131 -16.0980 18363677 -16.0508 82785049 -15.9880 147298454 -15.9363 

105645692 -16.1572 63185144 -16.0976 105766581 -16.0492 24707038 -15.9848 55136131 -15.9358 

79837331 -16.1568 106178651 -16.0964 22111826 -16.0488 81965801 -15.9848 68030170 -15.9331 

17211 -16.1552 104698052 -16.0963 19030578 -16.0486 57378117 -15.9837 55102954 -15.9306 

63187516 -16.1550 857628 -16.0960 82785714 -16.0485 154477358 -15.9833 14332036 -15.9297 

139823765 -16.1546 149921844 -16.0959 123784152 -16.0482 20641437 -15.9817 65364414 -15.9290 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

104698688 -15.9290 23377642 -15.8827 55107452 -15.8338 135801638 -15.7884 57267809 -15.7421 

135703881 -15.9272 154312668 -15.8825 5152395 -15.8325 21190823 -15.7878 149252252 -15.7411 

113597555 -15.9270 155092745 -15.8817 21558796 -15.8323 152684392 -15.7878 151773701 -15.7404 

104697966 -15.9257 60989926 -15.8808 53968276 -15.8314 28333823 -15.7857 115485517 -15.7395 

61157738 -15.9256 129159 -15.8802 114093631 -15.8308 79837595 -15.7842 113319783 -15.7391 

134120866 -15.9252 13781268 -15.8788 62231862 -15.8301 106633096 -15.7837 63791744 -15.7387 

4109153 -15.9245 139217160 -15.8777 61851927 -15.8300 103791512 -15.7837 89393286 -15.7385 

149352359 -15.9238 154181702 -15.8773 106844190 -15.8296 103847523 -15.7829 15825587 -15.7381 

147836311 -15.9235 653734 -15.8764 54532518 -15.8271 84057161 -15.7825 63190378 -15.7377 

91666300 -15.9231 62709413 -15.8738 22360767 -15.8268 113303890 -15.7819 138332980 -15.7364 

151644464 -15.9230 609399 -15.8735 135960632 -15.8267 152820302 -15.7812 115970036 -15.7347 

71521389 -15.9226 90472278 -15.8728 143223685 -15.8267 3254286 -15.7809 88594155 -15.7346 

44828877 -15.9220 71437472 -15.8725 3605118 -15.8248 43716896 -15.7800 63189840 -15.7322 

130703486 -15.9206 63831279 -15.8720 144624412 -15.8248 129850978 -15.7800 84010009 -15.7310 

82292993 -15.9199 103869165 -15.8717 82784792 -15.8245 135817021 -15.7798 136341461 -15.7310 

108894964 -15.9175 152835410 -15.8715 23162504 -15.8229 135497021 -15.7796 62315826 -15.7303 

82317303 -15.9171 424339 -15.8712 116149190 -15.8227 137015784 -15.7790 69090833 -15.7300 

64349347 -15.9170 121445875 -15.8711 115485132 -15.8223 150689301 -15.7775 84157212 -15.7294 

105938883 -15.9166 325340 -15.8708 61988190 -15.8221 89392878 -15.7772 63190376 -15.7292 

571807 -15.9165 67717446 -15.8708 107796379 -15.8212 62710942 -15.7746 89785724 -15.7273 

151784569 -15.9161 87571072 -15.8704 82335528 -15.8194 63188398 -15.7742 107792748 -15.7273 

62938723 -15.9153 82320125 -15.8692 135454680 -15.8194 59928023 -15.7733 2777856 -15.7256 

79811676 -15.9147 90281928 -15.8681 90435413 -15.8187 10797207 -15.7716 55134825 -15.7250 

138332923 -15.9143 20413729 -15.8677 115485579 -15.8187 13234060 -15.7702 87431616 -15.7244 

59984156 -15.9139 107234862 -15.8654 283471 -15.8186 6504201 -15.7688 82785682 -15.7204 

79838071 -15.9136 115310285 -15.8635 22111798 -15.8184 91504790 -15.7685 153586480 -15.7200 

116676927 -15.9122 5789659 -15.8630 123434737 -15.8171 53430241 -15.7677 67783432 -15.7198 

25421988 -15.9121 43200255 -15.8627 107793070 -15.8160 67704625 -15.7665 153223881 -15.7198 

67513674 -15.9112 28604156 -15.8626 106190045 -15.8159 114807099 -15.7648 148074532 -15.7191 

19968015 -15.9109 104698232 -15.8625 76919203 -15.8157 63190338 -15.7637 155133060 -15.7190 

113442803 -15.9109 61196376 -15.8623 53309358 -15.8151 42220628 -15.7634 254857 -15.7187 

116021272 -15.9094 59620207 -15.8615 4144410 -15.8150 115306331 -15.7629 63664552 -15.7184 

79805777 -15.9091 149993836 -15.8610 61825987 -15.8134 13975078 -15.7613 129031281 -15.7184 

45089815 -15.9072 113319814 -15.8607 79805778 -15.8124 20982798 -15.7601 104698223 -15.7180 

61174467 -15.9069 2343717 -15.8586 63190382 -15.8111 62669470 -15.7599 249413 -15.7179 

61157553 -15.9069 79838162 -15.8586 81965856 -15.8110 108020831 -15.7586 83086253 -15.7174 

152735755 -15.9063 138334882 -15.8577 154406991 -15.8100 19434988 -15.7580 153777361 -15.7166 

70198162 -15.9051 140396927 -15.8571 107792661 -15.8097 6108 -15.7567 5415837 -15.7163 

88879192 -15.9042 118817608 -15.8549 143004159 -15.8096 11182864 -15.7567 138334005 -15.7162 

10354404 -15.9011 142859475 -15.8544 62231535 -15.8072 10397231 -15.7563 153099796 -15.7150 

103791573 -15.8992 107986602 -15.8524 12750115 -15.8070 146394192 -15.7558 135414676 -15.7149 

114002377 -15.8985 21431966 -15.8517 21216170 -15.8051 61704114 -15.7553 62230012 -15.7134 

154752986 -15.8984 82179903 -15.8517 790785 -15.8048 54168664 -15.7544 4170871 -15.7125 

116150687 -15.8978 107415379 -15.8495 131207598 -15.8047 101532566 -15.7544 17915137 -15.7124 

61828768 -15.8965 81721284 -15.8486 116650485 -15.8043 104698209 -15.7538 136629380 -15.7112 

69574607 -15.8955 91585986 -15.8485 142468632 -15.8032 87103740 -15.7535 114002123 -15.7103 

222020 -15.8954 103791450 -15.8481 55163256 -15.8031 89020205 -15.7533 2733699 -15.7064 

82514381 -15.8954 138333006 -15.8481 153796954 -15.8031 66596684 -15.7532 104698731 -15.7063 

107854853 -15.8953 90211935 -15.8475 773130 -15.8008 115485162 -15.7531 61828578 -15.7022 

153517047 -15.8951 4738992 -15.8470 72417811 -15.7975 141509974 -15.7528 147652008 -15.7021 

149276299 -15.8940 116348072 -15.8470 84014311 -15.7972 55134802 -15.7506 16776220 -15.7012 

150426367 -15.8930 310559 -15.8465 138334883 -15.7956 62634272 -15.7504 68870718 -15.7008 

58929452 -15.8910 84696880 -15.8449 63189025 -15.7950 104044394 -15.7496 154099883 -15.7008 

114807101 -15.8892 63190200 -15.8432 151021463 -15.7946 61157193 -15.7479 151163758 -15.7004 

43714031 -15.8890 61157557 -15.8423 70144203 -15.7940 61157189 -15.7479 108107808 -15.6996 

19099531 -15.8883 61157365 -15.8423 104697949 -15.7935 13048606 -15.7472 141579077 -15.6983 

17154 -15.8861 54406690 -15.8414 148588764 -15.7926 10081963 -15.7463 67112639 -15.6972 

5354766 -15.8854 62231695 -15.8413 63187517 -15.7923 115485118 -15.7449 152251100 -15.6970 

118812121 -15.8847 68475705 -15.8383 135812654 -15.7915 107935672 -15.7448 150104703 -15.6947 

146633130 -15.8842 104516907 -15.8369 22718755 -15.7907 106844176 -15.7436 140841654 -15.6944 

107795019 -15.8834 62709769 -15.8356 113596359 -15.7898 145843482 -15.7435 116035356 -15.6940 

135508218 -15.8829 106222451 -15.8356 19358342 -15.7896 129850970 -15.7424 24706539 -15.6935 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

91322821 -15.6925 125455660 -15.6391 45103335 -15.5787 91144298 -15.5236 67657604 -15.4801 

103791435 -15.6921 79835268 -15.6387 153769123 -15.5771 284564 -15.5224 149631531 -15.4799 

152590071 -15.6909 23205169 -15.6376 84660838 -15.5769 153655272 -15.5223 30077 -15.4797 

53751574 -15.6907 99441210 -15.6371 75620 -15.5767 20161843 -15.5215 106189786 -15.4788 

61358171 -15.6904 65101039 -15.6367 5730931 -15.5765 148514347 -15.5211 104698760 -15.4760 

151495297 -15.6902 101621291 -15.6366 53838205 -15.5764 12916144 -15.5194 64008932 -15.4748 

118093127 -15.6883 62230364 -15.6363 103791440 -15.5754 2341965 -15.5190 45072724 -15.4744 

81282426 -15.6861 151843370 -15.6341 91873790 -15.5750 115485482 -15.5184 116114455 -15.4744 

83120686 -15.6844 149899045 -15.6324 103847491 -15.5744 142533831 -15.5184 130866970 -15.4736 

92273297 -15.6839 82785941 -15.6323 576800 -15.5723 107795152 -15.5177 55158299 -15.4709 

130992647 -15.6818 67395485 -15.6319 150053949 -15.5718 106278061 -15.5168 104934319 -15.4702 

61203200 -15.6812 103791408 -15.6287 116149222 -15.5716 104516986 -15.5168 79841269 -15.4700 

18694306 -15.6810 76988161 -15.6270 88251086 -15.5714 54127942 -15.5167 138334515 -15.4697 

64051630 -15.6794 136549173 -15.6269 152384811 -15.5703 147734029 -15.5157 61157737 -15.4690 

79841177 -15.6779 43409786 -15.6268 2938675 -15.5699 153979935 -15.5157 65924400 -15.4689 

91688186 -15.6773 103791489 -15.6267 138334596 -15.5699 44280596 -15.5155 63190406 -15.4689 

63236545 -15.6742 138332485 -15.6266 116232776 -15.5694 139670822 -15.5145 150322485 -15.4689 

151828167 -15.6741 138333971 -15.6261 130232074 -15.5674 64478780 -15.5137 107793203 -15.4686 

154254761 -15.6736 80398764 -15.6256 16775228 -15.5619 151766714 -15.5120 28784305 -15.4685 

136091366 -15.6733 148651246 -15.6252 138332839 -15.5619 102995947 -15.5115 140426979 -15.4668 

81282757 -15.6727 1556483 -15.6237 149827381 -15.5609 521142 -15.5105 150367758 -15.4668 

63189768 -15.6701 82538007 -15.6234 63190383 -15.5589 90346945 -15.5104 150869015 -15.4667 

115485350 -15.6700 79287502 -15.6229 55265578 -15.5576 2762774 -15.5088 61412270 -15.4666 

117964118 -15.6697 104934316 -15.6226 9555102 -15.5574 107792648 -15.5086 116147317 -15.4648 

6380951 -15.6691 135711222 -15.6214 6050851 -15.5574 3015948 -15.5081 155272911 -15.4623 

6043629 -15.6691 87572111 -15.6208 154131173 -15.5563 18453190 -15.5076 1388243 -15.4614 

67469350 -15.6688 146013148 -15.6197 104698719 -15.5556 21903947 -15.5066 121698691 -15.4612 

62813737 -15.6686 69115561 -15.6186 20034338 -15.5555 143719740 -15.5058 64080872 -15.4604 

18413854 -15.6684 62710474 -15.6182 45073217 -15.5553 152232466 -15.5056 69910942 -15.4602 

53424155 -15.6684 58534591 -15.6177 43374105 -15.5551 63189746 -15.5052 118255688 -15.4601 

27435350 -15.6682 152277916 -15.6162 61875023 -15.5535 62680810 -15.5052 104700333 -15.4563 

141075102 -15.6681 61157394 -15.6154 6947005 -15.5531 36689444 -15.5012 82796102 -15.4554 

142991999 -15.6668 154269575 -15.6142 332274 -15.5527 107318141 -15.5003 149940664 -15.4539 

62230870 -15.6667 43170128 -15.6130 107793052 -15.5488 69296630 -15.5001 21895749 -15.4535 

13609530 -15.6636 62922785 -15.6117 2756355 -15.5483 106294166 -15.4998 6946437 -15.4526 

57796774 -15.6619 87273899 -15.6113 24973081 -15.5479 43238510 -15.4990 146510410 -15.4525 

64050441 -15.6616 54947881 -15.6106 144825649 -15.5473 107793152 -15.4980 151343331 -15.4525 

61453850 -15.6604 45089333 -15.6105 137163253 -15.5443 14154811 -15.4977 89835926 -15.4518 

79672488 -15.6598 113442788 -15.6090 68522629 -15.5435 61157741 -15.4971 11309825 -15.4511 

2341964 -15.6594 82178020 -15.6085 115407957 -15.5433 61156655 -15.4971 108093507 -15.4498 

68623551 -15.6577 18996402 -15.6068 132205017 -15.5421 54307714 -15.4969 138332921 -15.4496 

119091388 -15.6560 147743080 -15.6066 105945580 -15.5419 151336317 -15.4966 14704567 -15.4481 

104721969 -15.6545 21486330 -15.6050 102165035 -15.5417 63076689 -15.4959 79548739 -15.4468 

103791406 -15.6539 20258178 -15.6049 67579596 -15.5414 69641217 -15.4939 135598973 -15.4468 

139588435 -15.6539 7079401 -15.6045 144804797 -15.5413 147484809 -15.4929 135483129 -15.4468 

58464616 -15.6533 107867001 -15.5953 7016217 -15.5395 103869143 -15.4927 145409745 -15.4463 

11622443 -15.6529 21693278 -15.5939 149661696 -15.5389 153863537 -15.4925 63184060 -15.4454 

45072807 -15.6506 54486541 -15.5921 79885678 -15.5387 143593788 -15.4912 55107407 -15.4438 

58636669 -15.6503 147734028 -15.5918 110204050 -15.5386 153505909 -15.4907 316116 -15.4432 

28604458 -15.6477 107795098 -15.5917 20738338 -15.5370 824111 -15.4892 19356 -15.4424 

53413236 -15.6475 135617274 -15.5903 280994 -15.5349 129469888 -15.4886 62709316 -15.4419 

62709324 -15.6475 107935579 -15.5886 138334793 -15.5349 22995023 -15.4877 87845378 -15.4418 

20726490 -15.6467 138334864 -15.5878 83187569 -15.5345 145568138 -15.4861 62231212 -15.4417 

114217312 -15.6467 138332771 -15.5862 84015040 -15.5334 64050406 -15.4855 107795119 -15.4414 

153102070 -15.6452 64045560 -15.5861 104698679 -15.5318 116342762 -15.4855 139459809 -15.4409 

146795718 -15.6431 61458570 -15.5845 154186094 -15.5317 43308756 -15.4853 138334009 -15.4392 

5706176 -15.6428 118409393 -15.5843 151322508 -15.5314 142846145 -15.4850 107645108 -15.4389 

62232551 -15.6425 130428252 -15.5834 63188321 -15.5309 153728294 -15.4844 11637484 -15.4379 

104697972 -15.6410 84551802 -15.5832 63950350 -15.5289 106191525 -15.4839 121271502 -15.4368 

99909438 -15.6406 28604336 -15.5820 123647063 -15.5277 117043114 -15.4833 133669094 -15.4366 

68861172 -15.6404 62684322 -15.5814 53871559 -15.5276 104698231 -15.4831 63190340 -15.4361 

9013089 -15.6401 139253420 -15.5788 64005339 -15.5274 23660972 -15.4830 82335538 -15.4353 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

4241808 -15.4342 54154498 -15.3862 113527481 -15.3363 18771448 -15.2945 241632 -15.2364 

61828006 -15.4337 64049627 -15.3859 69456741 -15.3361 154534415 -15.2938 114617449 -15.2355 

107850355 -15.4336 104698141 -15.3849 79837974 -15.3354 79838069 -15.2935 20269880 -15.2354 

73037906 -15.4334 117570323 -15.3849 20827810 -15.3345 107796459 -15.2929 51394303 -15.2354 

142402691 -15.4334 153438765 -15.3836 147945009 -15.3345 61779610 -15.2879 3249261 -15.2345 

1913209 -15.4332 112704330 -15.3816 64085995 -15.3329 40430181 -15.2873 57096070 -15.2341 

21903945 -15.4317 134360422 -15.3808 61279651 -15.3317 10420974 -15.2870 135406350 -15.2337 

20640328 -15.4317 122209451 -15.3798 138332837 -15.3317 82950604 -15.2862 22265035 -15.2327 

2300184 -15.4296 71046914 -15.3760 79838555 -15.3311 79834495 -15.2859 92282395 -15.2327 

68225018 -15.4278 21116314 -15.3752 124028399 -15.3309 149366408 -15.2857 55261495 -15.2321 

19361540 -15.4271 24433050 -15.3750 70595646 -15.3308 150258204 -15.2832 138333886 -15.2319 

147502175 -15.4267 116006855 -15.3746 62709591 -15.3306 606705 -15.2828 147050972 -15.2319 

103791568 -15.4266 130727967 -15.3746 115485337 -15.3300 65302301 -15.2825 105938778 -15.2318 

62709582 -15.4265 154289325 -15.3723 107865961 -15.3298 149649287 -15.2822 89064739 -15.2314 

3027402 -15.4260 99679 -15.3712 134413883 -15.3293 151690140 -15.2811 150792495 -15.2308 

86613037 -15.4257 54139097 -15.3712 20520132 -15.3287 114109711 -15.2798 64179323 -15.2301 

53805769 -15.4232 103791543 -15.3705 131438687 -15.3287 140792386 -15.2780 104700516 -15.2301 

826220 -15.4225 86336442 -15.3697 91873791 -15.3273 67112488 -15.2737 20161846 -15.2297 

55159434 -15.4225 67554438 -15.3696 121399069 -15.3267 84016139 -15.2729 54030539 -15.2284 

152271034 -15.4223 2917322 -15.3679 79620794 -15.3240 45791948 -15.2719 754194 -15.2278 

84687724 -15.4217 136972404 -15.3661 53769882 -15.3229 152783197 -15.2716 103847492 -15.2265 

80295775 -15.4202 151089761 -15.3655 43353155 -15.3229 117043152 -15.2713 135708206 -15.2256 

54283721 -15.4194 63190134 -15.3652 64049875 -15.3225 89671808 -15.2708 10058143 -15.2243 

146222290 -15.4184 10635312 -15.3649 4374549 -15.3216 104934328 -15.2692 87612999 -15.2232 

7057885 -15.4172 12769666 -15.3647 22272295 -15.3206 89298458 -15.2691 63189779 -15.2230 

18505976 -15.4169 1861236 -15.3640 130001189 -15.3200 135509353 -15.2691 144329087 -15.2225 

286160 -15.4166 11587062 -15.3637 135796343 -15.3188 63189866 -15.2682 103869206 -15.2216 

63212680 -15.4165 88059484 -15.3624 23579541 -15.3187 82795571 -15.2668 7062454 -15.2204 

21752249 -15.4162 81282090 -15.3615 140437119 -15.3181 138334574 -15.2668 67719109 -15.2196 

3589387 -15.4160 141325802 -15.3609 131698453 -15.3176 62385015 -15.2661 138332773 -15.2191 

1563547 -15.4160 116026332 -15.3600 19266 -15.3174 154477359 -15.2651 114465429 -15.2186 

147353941 -15.4150 122215980 -15.3596 20574620 -15.3174 69043064 -15.2638 62085121 -15.2185 

56625062 -15.4131 79838462 -15.3591 5726505 -15.3173 25073336 -15.2622 62711517 -15.2175 

13017537 -15.4092 62681350 -15.3587 63187923 -15.3162 122392980 -15.2622 143993322 -15.2172 

84675300 -15.4052 149925961 -15.3577 22165875 -15.3161 146436466 -15.2598 59531351 -15.2165 

64045158 -15.4043 54157678 -15.3576 71312709 -15.3158 73995284 -15.2595 56668520 -15.2156 

12623167 -15.4036 138334897 -15.3574 143452116 -15.3158 116214797 -15.2571 43351227 -15.2155 

151205144 -15.4036 54032340 -15.3572 67786433 -15.3156 53392644 -15.2560 83015957 -15.2150 

105645557 -15.4034 14533 -15.3567 79834876 -15.3153 150325710 -15.2557 84663233 -15.2135 

20536417 -15.4021 114002110 -15.3559 61828215 -15.3144 2817691 -15.2553 129770543 -15.2132 

150869014 -15.4019 61984652 -15.3555 137021921 -15.3113 54016457 -15.2549 63190216 -15.2117 

62938550 -15.4015 20196135 -15.3547 136235061 -15.3113 20413701 -15.2547 65364593 -15.2112 

19609465 -15.4014 88313530 -15.3543 12353857 -15.3078 103869191 -15.2543 134648401 -15.2109 

152078625 -15.4014 63183538 -15.3537 3275764 -15.3074 82320256 -15.2518 116035566 -15.2099 

10331992 -15.4012 151467582 -15.3531 136864746 -15.3058 129687377 -15.2513 68860049 -15.2070 

114002382 -15.4000 1563549 -15.3518 142401962 -15.3050 20351876 -15.2499 138334860 -15.2063 

89347472 -15.3998 2762775 -15.3517 877470 -15.3041 115669780 -15.2496 43353164 -15.2058 

116035307 -15.3985 152457919 -15.3517 149488585 -15.3037 68864947 -15.2472 12750116 -15.2057 

113636710 -15.3962 139418726 -15.3513 67105855 -15.3036 147000949 -15.2456 71432807 -15.2057 

107319695 -15.3961 151341890 -15.3508 116221593 -15.3031 67426249 -15.2454 135962646 -15.2053 

113442796 -15.3960 88611500 -15.3494 116027569 -15.3024 136949934 -15.2454 119177707 -15.2046 

152095315 -15.3960 137281948 -15.3491 148242708 -15.3022 142547703 -15.2454 22111818 -15.2043 

150164257 -15.3953 152482630 -15.3472 16771644 -15.3016 92299648 -15.2446 138333436 -15.2039 

143438384 -15.3939 91177031 -15.3464 61703202 -15.3010 45072753 -15.2435 54989133 -15.2036 

10059668 -15.3925 22064450 -15.3424 90447756 -15.3008 89769853 -15.2434 87799536 -15.2030 

729792 -15.3908 11054509 -15.3412 63187962 -15.2985 68839733 -15.2423 49851158 -15.2020 

305164 -15.3908 92204088 -15.3394 89997554 -15.2977 147308981 -15.2399 54192595 -15.2011 

62711316 -15.3889 61798137 -15.3388 119177690 -15.2977 2762777 -15.2391 61702914 -15.2010 

91553840 -15.3885 97619358 -15.3388 106178336 -15.2975 68442093 -15.2388 18008788 -15.2008 

70375368 -15.3881 125456386 -15.3388 79838067 -15.2966 45072747 -15.2384 21365714 -15.2008 

45089281 -15.3873 63897126 -15.3379 106214821 -15.2964 44828705 -15.2384 63536969 -15.2000 

61157014 -15.3870 18996403 -15.3373 82785803 -15.2951 17985981 -15.2365 153820239 -15.1999 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

135498145 -15.1986 68147095 -15.1520 20297964 -15.1006 84866 -15.0577 155437460 -15.0070 

62710806 -15.1985 61157552 -15.1519 65685872 -15.1006 82318961 -15.0577 21314102 -15.0058 

62382720 -15.1983 62933709 -15.1504 87222360 -15.0994 84760834 -15.0567 138333438 -15.0058 

116030707 -15.1981 152452154 -15.1504 103869173 -15.0993 138333968 -15.0567 123827420 -15.0049 

54108577 -15.1978 137292307 -15.1498 113400015 -15.0992 151901029 -15.0550 13331473 -15.0045 

459057 -15.1977 117043115 -15.1480 3034184 -15.0971 12916139 -15.0546 19166392 -15.0009 

82849988 -15.1967 152275798 -15.1480 71313566 -15.0966 63663445 -15.0542 20490175 -14.9980 

105634312 -15.1963 117840519 -15.1474 79838472 -15.0964 61320990 -15.0531 75088484 -14.9978 

148059930 -15.1962 20027689 -15.1468 139271044 -15.0961 113746164 -15.0527 18360087 -14.9973 

82296805 -15.1960 67114620 -15.1468 144556893 -15.0933 87855743 -15.0525 118007713 -14.9971 

19700000 -15.1936 135070128 -15.1464 138333093 -15.0896 116468784 -15.0501 18453189 -14.9967 

17928231 -15.1927 101692335 -15.1462 21163339 -15.0892 21626 -15.0483 44828711 -14.9965 

115453340 -15.1921 11254152 -15.1446 65555015 -15.0889 116232073 -15.0456 121003113 -14.9961 

65560899 -15.1920 63184859 -15.1445 106161883 -15.0884 11460292 -15.0452 63187963 -14.9946 

63949938 -15.1915 68721339 -15.1435 138334905 -15.0878 105654174 -15.0450 45072713 -14.9942 

55158081 -15.1910 22365025 -15.1434 146319229 -15.0872 61828451 -15.0440 152298813 -14.9908 

62232191 -15.1896 116365346 -15.1434 71370565 -15.0869 82038982 -15.0428 45073205 -14.9907 

61704698 -15.1876 91296945 -15.1433 36691370 -15.0860 153850301 -15.0426 62231530 -14.9905 

59313750 -15.1864 143243345 -15.1426 4284849 -15.0857 54069480 -15.0422 7010622 -14.9894 

103925757 -15.1851 107415385 -15.1407 141107328 -15.0856 106237758 -15.0419 107796660 -14.9881 

142527722 -15.1814 104698280 -15.1390 66696579 -15.0854 141397514 -15.0419 116019406 -14.9857 

67935693 -15.1807 106191590 -15.1373 21666052 -15.0840 15569299 -15.0410 150634448 -14.9849 

238644 -15.1789 11137507 -15.1365 142742949 -15.0836 89778211 -15.0410 102440305 -14.9846 

63537317 -15.1788 20625574 -15.1365 62711335 -15.0834 61826829 -15.0406 22600504 -14.9842 

79838466 -15.1783 107539958 -15.1362 151169594 -15.0830 39870216 -15.0401 64051774 -14.9840 

107935680 -15.1767 152519106 -15.1360 123554976 -15.0827 69640108 -15.0399 23338274 -14.9839 

62682239 -15.1753 66878814 -15.1354 24707443 -15.0805 19099462 -15.0397 138332540 -14.9830 

15383890 -15.1744 154067228 -15.1352 138333546 -15.0801 82300977 -15.0386 150870802 -14.9829 

26580205 -15.1729 101131908 -15.1349 74790 -15.0800 11275813 -15.0385 16735155 -14.9828 

45073198 -15.1713 141140593 -15.1345 21759428 -15.0792 104698217 -15.0373 116139101 -14.9819 

82539330 -15.1708 53737076 -15.1341 104698718 -15.0788 82320361 -15.0361 79885265 -14.9807 

151674482 -15.1703 103869152 -15.1325 104698593 -15.0788 11459896 -15.0345 140866574 -14.9806 

18617591 -15.1698 80295351 -15.1302 150730577 -15.0775 55102882 -15.0328 134413866 -14.9800 

63187035 -15.1698 149953521 -15.1297 82791278 -15.0771 21666028 -15.0322 68720408 -14.9798 

55479 -15.1693 11023131 -15.1284 62409957 -15.0745 142260570 -15.0321 134248979 -14.9790 

63183848 -15.1689 63185113 -15.1273 12383388 -15.0729 145798953 -15.0314 63189974 -14.9781 

88570618 -15.1682 101412 -15.1268 51063275 -15.0694 220171 -15.0306 149476612 -14.9772 

107796330 -15.1673 62682624 -15.1251 103561014 -15.0692 21037446 -15.0306 80437510 -14.9760 

90744202 -15.1672 152482629 -15.1240 4738991 -15.0678 103513121 -15.0301 106003884 -14.9760 

142973354 -15.1672 79838184 -15.1222 150937552 -15.0677 113485776 -15.0300 65369335 -14.9756 

118150933 -15.1670 134951555 -15.1215 40472796 -15.0676 143047304 -15.0299 79837507 -14.9737 

154527221 -15.1658 121427961 -15.1211 88398176 -15.0674 20161848 -15.0296 107793128 -14.9731 

140375 -15.1657 13342168 -15.1185 54029417 -15.0668 115031890 -15.0296 45089817 -14.9729 

116190992 -15.1652 149837973 -15.1183 55049293 -15.0667 310547 -15.0294 28606678 -14.9724 

116082019 -15.1634 149031500 -15.1179 137234053 -15.0666 145798959 -15.0287 45089836 -14.9697 

80598724 -15.1625 64080457 -15.1172 92002938 -15.0665 43353195 -15.0285 51669376 -14.9689 

45089264 -15.1614 61279871 -15.1153 90470574 -15.0665 1133694 -15.0274 7744486 -14.9687 

115485215 -15.1600 4505325 -15.1151 82840117 -15.0659 3359555 -15.0266 101366550 -14.9683 

28604322 -15.1597 224856 -15.1145 62232030 -15.0656 731379 -15.0261 84040791 -14.9682 

62711703 -15.1597 6918889 -15.1117 89766471 -15.0655 112547683 -15.0238 152451125 -14.9653 

105799239 -15.1596 53988761 -15.1115 21881914 -15.0645 146036115 -15.0235 84044233 -14.9646 

43353193 -15.1588 89078271 -15.1103 117043107 -15.0622 29031531 -15.0227 66835902 -14.9641 

61827594 -15.1583 70464383 -15.1091 20536512 -15.0616 2094512 -15.0208 83016422 -14.9639 

135612077 -15.1566 150790 -15.1083 563563 -15.0614 10465535 -15.0205 142838548 -14.9624 

55159248 -15.1555 142238966 -15.1069 64051808 -15.0606 65366859 -15.0188 114619128 -14.9613 

79812820 -15.1550 57181221 -15.1065 62231206 -15.0604 137249160 -15.0185 149618587 -14.9576 

12891860 -15.1547 107795796 -15.1059 21960559 -15.0598 107367725 -15.0176 62709277 -14.9574 

45925983 -15.1529 745594 -15.1052 18360082 -15.0588 43361411 -15.0118 136958715 -14.9567 

93047886 -15.1529 155272909 -15.1049 60759799 -15.0583 61704110 -15.0118 20527675 -14.9564 

54684910 -15.1527 87455790 -15.1040 113991800 -15.0582 83024597 -15.0117 79249747 -14.9550 

150201099 -15.1527 136832221 -15.1014 118086421 -15.0582 103791437 -15.0081 116468786 -14.9545 

62684321 -15.1522 136676819 -15.1014 45089192 -15.0578 99909439 -15.0072 18453192 -14.9528 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

13720807 -14.9518 61828012 -14.9028 9742747 -14.8621 117027587 -14.8138 138332588 -14.7703 

138334011 -14.9517 54595476 -14.9027 140866575 -14.8620 62681352 -14.8135 116190969 -14.7702 

53765376 -14.9516 23973499 -14.9019 10750823 -14.8612 6928219 -14.8133 116182643 -14.7673 

79540025 -14.9515 68494 -14.8998 115485179 -14.8611 104697901 -14.8116 104698664 -14.7662 

61864728 -14.9493 85798506 -14.8991 138471118 -14.8604 104698212 -14.8114 144753955 -14.7658 

135546692 -14.9491 123503441 -14.8990 17604105 -14.8598 115485342 -14.8113 70129860 -14.7657 

43139184 -14.9484 152546306 -14.8989 63190224 -14.8596 103871820 -14.8102 116082017 -14.7654 

152944091 -14.9482 151054179 -14.8953 50887716 -14.8594 103847495 -14.8091 153991795 -14.7653 

64342499 -14.9480 62711498 -14.8950 143301235 -14.8593 70419136 -14.8080 138333651 -14.7641 

61156654 -14.9477 1905389 -14.8949 69451987 -14.8592 154106207 -14.8077 140511671 -14.7635 

81139557 -14.9477 53430651 -14.8947 114002319 -14.8555 81343 -14.8070 146510695 -14.7630 

150356034 -14.9473 88960807 -14.8938 149935983 -14.8530 146565716 -14.8064 23558335 -14.7619 

2185083 -14.9472 132187337 -14.8926 18669726 -14.8521 151619941 -14.8057 53421777 -14.7617 

103102869 -14.9471 23338316 -14.8921 104698246 -14.8517 28377833 -14.8050 67579595 -14.7607 

152159516 -14.9471 23436039 -14.8917 138334893 -14.8517 104698005 -14.8037 79810418 -14.7606 

53421778 -14.9445 114169871 -14.8915 152767519 -14.8517 147587007 -14.8032 4294363 -14.7600 

105778440 -14.9445 114169874 -14.8906 152835411 -14.8514 57521230 -14.8029 12530075 -14.7571 

4556387 -14.9443 88010360 -14.8898 116129452 -14.8509 134648497 -14.8026 21467644 -14.7563 

17800973 -14.9426 18342126 -14.8893 20196111 -14.8501 53420329 -14.8003 79355200 -14.7561 

104328427 -14.9416 21538794 -14.8893 141471637 -14.8489 155060283 -14.7998 82950513 -14.7545 

152617938 -14.9409 138332807 -14.8875 116133338 -14.8487 39732894 -14.7977 104697999 -14.7540 

55031553 -14.9402 53985294 -14.8866 90447950 -14.8486 114617428 -14.7973 54533952 -14.7538 

107410214 -14.9402 101507171 -14.8861 123350521 -14.8486 138332604 -14.7972 143527447 -14.7534 

88936180 -14.9380 12326704 -14.8855 4419940 -14.8468 63190161 -14.7962 59072546 -14.7525 

113319735 -14.9379 152840449 -14.8853 4343123 -14.8448 138332885 -14.7947 141820378 -14.7509 

84052925 -14.9373 104698038 -14.8845 113342153 -14.8437 13059796 -14.7938 66682085 -14.7485 

16773049 -14.9369 79835439 -14.8839 64478781 -14.8427 87521786 -14.7936 115455090 -14.7478 

53270879 -14.9365 22129345 -14.8818 82839473 -14.8407 116418900 -14.7933 43321684 -14.7455 

153702018 -14.9360 108893539 -14.8816 225999 -14.8402 104698659 -14.7922 104698068 -14.7445 

11392891 -14.9352 79834459 -14.8809 105709435 -14.8397 135448714 -14.7920 76853954 -14.7440 

114752013 -14.9347 106197924 -14.8809 113481398 -14.8397 114618127 -14.7914 21510766 -14.7419 

10015751 -14.9335 115030589 -14.8803 132968284 -14.8381 138333884 -14.7912 104698222 -14.7417 

82284133 -14.9329 66836178 -14.8800 3679274 -14.8368 116113199 -14.7905 63645517 -14.7400 

113337688 -14.9315 66836177 -14.8800 21263536 -14.8348 116086522 -14.7905 149781814 -14.7397 

104698651 -14.9305 129937884 -14.8787 18370 -14.8345 23001768 -14.7879 91873780 -14.7390 

82796605 -14.9297 89906522 -14.8784 88029275 -14.8336 63539482 -14.7877 153887072 -14.7386 

12833031 -14.9284 153044019 -14.8779 55049630 -14.8334 149635503 -14.7877 28193 -14.7377 

57298534 -14.9283 101029192 -14.8756 86085197 -14.8333 3557604 -14.7874 232524 -14.7376 

138332878 -14.9272 40596200 -14.8755 119093654 -14.8333 564306 -14.7866 85914910 -14.7365 

82938734 -14.9259 107935638 -14.8752 775680 -14.8325 54285474 -14.7849 142306418 -14.7365 

89667779 -14.9257 103791576 -14.8740 23244457 -14.8320 57368983 -14.7848 53536765 -14.7351 

116365355 -14.9256 154332087 -14.8733 21116313 -14.8316 58668562 -14.7846 1809372 -14.7335 

86306155 -14.9253 115031206 -14.8731 5456278 -14.8307 68823859 -14.7838 61995599 -14.7330 

70479444 -14.9238 138332925 -14.8730 79838262 -14.8294 63183808 -14.7836 61826208 -14.7327 

11310441 -14.9228 17361432 -14.8720 16777270 -14.8293 45089283 -14.7830 23047556 -14.7296 

153850302 -14.9214 18988754 -14.8720 89669307 -14.8277 57291420 -14.7824 61065829 -14.7288 

82785907 -14.9208 18771449 -14.8717 62682060 -14.8274 106330694 -14.7820 107796464 -14.7283 

61984979 -14.9203 3811932 -14.8713 45072783 -14.8273 20667073 -14.7806 107795928 -14.7281 

57186397 -14.9199 5475321 -14.8704 63183493 -14.8267 14480035 -14.7803 151011281 -14.7270 

150559528 -14.9194 63184144 -14.8702 82317121 -14.8267 60858646 -14.7801 106148725 -14.7269 

79672969 -14.9192 116342735 -14.8689 79695585 -14.8235 17058916 -14.7800 150892841 -14.7256 

62933104 -14.9188 4408079 -14.8688 187877 -14.8225 154136152 -14.7795 63948315 -14.7246 

45089675 -14.9175 44828861 -14.8680 61825804 -14.8216 18002459 -14.7790 135677750 -14.7245 

140095159 -14.9172 53419300 -14.8673 114254125 -14.8198 13983474 -14.7788 116027543 -14.7244 

22486401 -14.9148 82296807 -14.8665 57229516 -14.8197 141972136 -14.7788 20582465 -14.7239 

63190083 -14.9148 22992888 -14.8663 55159818 -14.8188 25732583 -14.7787 65074587 -14.7228 

62230184 -14.9119 4777952 -14.8641 63119132 -14.8173 61703362 -14.7749 154523908 -14.7205 

104698781 -14.9101 43736007 -14.8635 152160303 -14.8164 799928 -14.7743 21951873 -14.7201 

21801570 -14.9089 124504495 -14.8632 61851929 -14.8163 45089748 -14.7743 151371728 -14.7198 

149860339 -14.9058 104698768 -14.8627 104185315 -14.8160 15179504 -14.7721 45072825 -14.7197 

13720806 -14.9057 136958896 -14.8625 226576 -14.8158 113548817 -14.7710 84667447 -14.7184 

23364367 -14.9028 129989536 -14.8622 102013976 -14.8146 63245514 -14.7708 82292976 -14.7177 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

150078700 -14.7175 103869167 -14.6634 103791478 -14.6110 138334920 -14.5662 116071229 -14.5150 

63210020 -14.7155 63537180 -14.6630 146227723 -14.6094 150356033 -14.5662 4157717 -14.5145 

141892404 -14.7154 87907694 -14.6628 10214631 -14.6088 67112695 -14.5660 60847723 -14.5132 

11470189 -14.7152 62231048 -14.6623 79838176 -14.6088 142178527 -14.5660 87142469 -14.5130 

62231203 -14.7151 63184019 -14.6619 152569915 -14.6074 70700170 -14.5654 23338284 -14.5123 

18427571 -14.7147 79673579 -14.6596 147687790 -14.6065 21843344 -14.5649 118629840 -14.5115 

11172762 -14.7120 134648414 -14.6593 58727995 -14.6064 28604329 -14.5645 57381921 -14.5095 

135532640 -14.7099 139984886 -14.6588 84772763 -14.6060 54537106 -14.5637 70603356 -14.5088 

135478022 -14.7099 1556730 -14.6583 58123100 -14.6035 88964985 -14.5636 107853553 -14.5086 

134414512 -14.7096 63190235 -14.6558 104500224 -14.6033 43139221 -14.5625 83026167 -14.5085 

142237826 -14.7079 55049343 -14.6551 16776001 -14.6030 125468525 -14.5625 11379408 -14.5079 

83187568 -14.7075 21830455 -14.6513 137185635 -14.6019 68617591 -14.5620 61983461 -14.5079 

113506642 -14.7073 104698776 -14.6498 103791538 -14.6003 114516704 -14.5620 55009935 -14.5074 

61983503 -14.7062 101565337 -14.6493 61969364 -14.5992 59625922 -14.5614 62710952 -14.5055 

113644956 -14.7059 79837505 -14.6489 79689351 -14.5983 88645674 -14.5612 61287560 -14.5046 

71501021 -14.7042 114217314 -14.6484 23606 -14.5972 727800 -14.5584 116070188 -14.5038 

62230344 -14.7031 80267598 -14.6482 17865884 -14.5967 135922062 -14.5578 5343197 -14.5035 

150754606 -14.7014 105647296 -14.6480 70542689 -14.5940 79885669 -14.5574 63189910 -14.5035 

137672260 -14.6989 58851484 -14.6479 70542688 -14.5940 140866676 -14.5564 2869213 -14.5030 

101164575 -14.6988 139895976 -14.6476 103791456 -14.5940 22064449 -14.5562 4615636 -14.5027 

143299973 -14.6968 142924593 -14.6474 21452319 -14.5936 137628278 -14.5556 142776772 -14.5026 

114010769 -14.6965 139946113 -14.6471 86925 -14.5926 107793068 -14.5539 61323461 -14.5024 

116677838 -14.6960 81281696 -14.6439 88887059 -14.5913 105709463 -14.5535 53471812 -14.5020 

139364862 -14.6959 63190038 -14.6423 107935645 -14.5912 118800338 -14.5523 154091853 -14.5015 

65656645 -14.6952 55124985 -14.6406 22608425 -14.5889 9604036 -14.5515 19046226 -14.5013 

63187688 -14.6930 7949245 -14.6385 9837955 -14.5888 63537014 -14.5505 117640442 -14.4994 

107935660 -14.6925 145409753 -14.6385 114002374 -14.5880 116344321 -14.5498 58795617 -14.4987 

117603535 -14.6917 104934320 -14.6383 114126371 -14.5875 116194750 -14.5494 150068971 -14.4962 

59424830 -14.6914 132892811 -14.6375 125456407 -14.5872 57267705 -14.5483 58375510 -14.4942 

11501694 -14.6883 21868232 -14.6370 138332709 -14.5867 50889027 -14.5477 113466650 -14.4934 

82318633 -14.6879 53888336 -14.6359 9815216 -14.5856 88887047 -14.5461 10797532 -14.4908 

107793050 -14.6866 53816993 -14.6337 63266803 -14.5856 75396 -14.5439 136324132 -14.4886 

61320674 -14.6863 79837325 -14.6335 20582508 -14.5854 59595798 -14.5423 10656794 -14.4879 

23338307 -14.6861 61988384 -14.6331 79834484 -14.5852 117367516 -14.5406 22064022 -14.4873 

83410209 -14.6857 138332714 -14.6325 79200396 -14.5850 145843470 -14.5406 104698634 -14.4858 

153834080 -14.6851 67113693 -14.6324 64049679 -14.5848 113442940 -14.5405 107792837 -14.4849 

107792623 -14.6843 99441211 -14.6324 53430648 -14.5845 103868905 -14.5395 74868171 -14.4827 

110841196 -14.6841 114002067 -14.6311 94007747 -14.5844 56625123 -14.5382 12828283 -14.4802 

64051178 -14.6837 63183578 -14.6307 63212209 -14.5836 138334901 -14.5377 150613499 -14.4777 

87310536 -14.6836 153839585 -14.6293 138975487 -14.5833 64049486 -14.5373 115485147 -14.4776 

104319005 -14.6835 103513089 -14.6292 53414070 -14.5830 82318539 -14.5369 79354889 -14.4770 

85596105 -14.6812 131597601 -14.6288 61826209 -14.5828 67600679 -14.5360 136415051 -14.4764 

114217270 -14.6809 149723215 -14.6283 145106600 -14.5827 107854700 -14.5350 141913572 -14.4740 

83047507 -14.6800 150547310 -14.6273 107795924 -14.5822 80696860 -14.5318 83121256 -14.4733 

62681877 -14.6792 115485166 -14.6272 62711965 -14.5820 61198857 -14.5298 106177805 -14.4733 

153842940 -14.6787 29553590 -14.6269 138333882 -14.5819 64049461 -14.5297 62649618 -14.4726 

40511760 -14.6775 137498271 -14.6252 106178614 -14.5810 43172803 -14.5282 104516911 -14.4719 

144124463 -14.6774 61995981 -14.6242 45304437 -14.5804 101692341 -14.5282 138333007 -14.4703 

64080454 -14.6772 125451814 -14.6242 62642055 -14.5798 1787883 -14.5280 55118307 -14.4694 

88100436 -14.6772 57075885 -14.6239 153778304 -14.5782 12900582 -14.5275 138332793 -14.4694 

62680271 -14.6765 685652 -14.6233 115485479 -14.5767 61157013 -14.5273 121425049 -14.4692 

62680270 -14.6758 62709794 -14.6233 61704547 -14.5761 63190014 -14.5271 113782852 -14.4664 

89704352 -14.6756 143003460 -14.6231 150401563 -14.5755 116494327 -14.5262 107935555 -14.4659 

25732492 -14.6689 143565273 -14.6220 154727142 -14.5718 61827398 -14.5218 62410541 -14.4636 

227299 -14.6677 65071448 -14.6217 20667022 -14.5709 103869159 -14.5209 106189824 -14.4636 

64049487 -14.6665 70376129 -14.6216 21818573 -14.5703 57271506 -14.5207 13534698 -14.4632 

11011283 -14.6664 106842372 -14.6208 102067805 -14.5702 90349100 -14.5189 149140364 -14.4613 

10954315 -14.6662 53686519 -14.6182 92009069 -14.5691 578067 -14.5185 118447845 -14.4612 

55175341 -14.6651 114159524 -14.6170 90476400 -14.5691 134414509 -14.5185 9013116 -14.4585 

54320331 -14.6648 79837784 -14.6153 45089275 -14.5676 62230866 -14.5176 18928833 -14.4580 

15508802 -14.6644 43139197 -14.6144 5204334 -14.5671 94373364 -14.5176 62381990 -14.4559 

138334772 -14.6643 60941575 -14.6119 61196359 -14.5665 121445894 -14.5152 84048082 -14.4545 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

139752373 -14.4515 138334847 -14.3984 3308552 -14.3613 60094940 -14.3042 130554341 -14.2574 

114136460 -14.4509 23382290 -14.3973 6994556 -14.3608 75316 -14.3038 105647398 -14.2569 

63184091 -14.4485 151706432 -14.3962 70133143 -14.3599 134648433 -14.3037 151639280 -14.2544 

155822461 -14.4483 63266536 -14.3938 90104866 -14.3596 976591 -14.3024 63190380 -14.2537 

62710148 -14.4482 62682995 -14.3924 105589935 -14.3590 113319854 -14.3024 21860536 -14.2536 

103102814 -14.4482 69822183 -14.3916 129718617 -14.3586 145333536 -14.3016 19609456 -14.2533 

107796436 -14.4477 79049507 -14.3905 108019701 -14.3581 63050679 -14.3014 777101 -14.2525 

62478678 -14.4470 61457294 -14.3903 63183972 -14.3577 43312808 -14.3011 20196156 -14.2515 

116468807 -14.4451 106197914 -14.3896 154134685 -14.3573 136082944 -14.2984 132970649 -14.2513 

152723088 -14.4441 125468913 -14.3896 85647163 -14.3570 138334599 -14.2983 62381802 -14.2510 

115318215 -14.4423 28242263 -14.3891 81480551 -14.3565 104698221 -14.2975 61863984 -14.2509 

138333649 -14.4417 2249731 -14.3886 20196143 -14.3559 107793117 -14.2966 108020703 -14.2503 

62231200 -14.4412 106238827 -14.3881 123757875 -14.3549 150768314 -14.2940 270880 -14.2499 

79354888 -14.4410 284994 -14.3875 67211161 -14.3548 103791419 -14.2936 63605503 -14.2493 

64049817 -14.4405 68680138 -14.3873 134096642 -14.3537 11959056 -14.2925 99110248 -14.2493 

138333231 -14.4405 148365894 -14.3870 43242395 -14.3534 61454804 -14.2913 152823639 -14.2468 

137940443 -14.4399 55279796 -14.3864 61988958 -14.3522 113442935 -14.2911 129858726 -14.2465 

62711292 -14.4398 12159969 -14.3858 62682061 -14.3513 62230347 -14.2910 154366602 -14.2461 

115039407 -14.4398 61704552 -14.3857 5127384 -14.3508 43351274 -14.2896 114002378 -14.2430 

58055819 -14.4388 82319686 -14.3851 106331105 -14.3503 108239074 -14.2894 143238146 -14.2412 

147754647 -14.4384 4346272 -14.3846 50924379 -14.3482 142110572 -14.2876 115485444 -14.2409 

145486820 -14.4350 61650147 -14.3845 138333692 -14.3477 93312 -14.2869 143847596 -14.2409 

150591859 -14.4343 104698196 -14.3834 104934317 -14.3472 107793075 -14.2866 145843483 -14.2389 

9586724 -14.4333 105787149 -14.3831 87595144 -14.3462 23338310 -14.2853 60030413 -14.2354 

89202323 -14.4321 154857008 -14.3821 54979433 -14.3455 2903165 -14.2846 114002106 -14.2353 

151225797 -14.4314 60046913 -14.3819 138332117 -14.3385 101744043 -14.2843 106331137 -14.2349 

106192373 -14.4313 50928565 -14.3801 81282543 -14.3384 43321679 -14.2839 63189887 -14.2345 

20475832 -14.4297 138334503 -14.3790 22994625 -14.3380 116070724 -14.2835 54595904 -14.2344 

57171116 -14.4292 82294595 -14.3789 23338286 -14.3378 86069399 -14.2828 82796409 -14.2344 

106136483 -14.4290 117043116 -14.3789 143364169 -14.3371 53806410 -14.2815 144473337 -14.2341 

142971672 -14.4281 3613879 -14.3780 82784835 -14.3358 81801068 -14.2805 79725828 -14.2340 

151447570 -14.4276 53419301 -14.3775 154298408 -14.3356 117715072 -14.2783 18371970 -14.2339 

145345622 -14.4253 143627289 -14.3770 148972351 -14.3345 62231385 -14.2778 23285121 -14.2311 

154810509 -14.4243 19037349 -14.3753 68537305 -14.3340 135590454 -14.2753 115485205 -14.2309 

90205273 -14.4241 64477126 -14.3742 116041101 -14.3328 134117631 -14.2734 18979723 -14.2300 

138543082 -14.4237 136972403 -14.3742 135400681 -14.3316 105646452 -14.2718 117029319 -14.2295 

83024500 -14.4232 78101 -14.3740 150600197 -14.3313 140243933 -14.2713 89684567 -14.2283 

13331474 -14.4203 60000138 -14.3738 62229995 -14.3307 116035300 -14.2699 122423282 -14.2257 

28777110 -14.4189 152779034 -14.3731 53426403 -14.3305 33756661 -14.2696 506050 -14.2252 

110841227 -14.4180 79837312 -14.3724 23338254 -14.3302 91069009 -14.2687 43139168 -14.2248 

133618171 -14.4180 75088496 -14.3722 113319732 -14.3257 55049197 -14.2684 131597593 -14.2233 

60644260 -14.4178 138332740 -14.3721 83016423 -14.3251 55049340 -14.2675 138332055 -14.2232 

148426813 -14.4174 146795960 -14.3717 149837755 -14.3227 62993477 -14.2674 147618192 -14.2226 

63078252 -14.4165 72911 -14.3703 107853417 -14.3203 63190259 -14.2673 61575194 -14.2225 

57238679 -14.4151 63190346 -14.3703 11075599 -14.3202 61827706 -14.2671 147548598 -14.2222 

116344311 -14.4133 4741743 -14.3692 63209977 -14.3202 145843481 -14.2660 149004512 -14.2220 

80504157 -14.4111 11482052 -14.3691 80071960 -14.3197 129989632 -14.2653 134109891 -14.2218 

64083912 -14.4108 4830452 -14.3690 58717150 -14.3178 91065299 -14.2643 81282432 -14.2200 

61845863 -14.4093 45073207 -14.3683 63185068 -14.3173 55158680 -14.2638 227249 -14.2186 

89418602 -14.4079 884458 -14.3678 116141459 -14.3169 230653 -14.2631 151901030 -14.2183 

123514317 -14.4079 145494344 -14.3675 83026345 -14.3166 57925820 -14.2630 79351173 -14.2178 

22141608 -14.4078 143438390 -14.3675 106190021 -14.3162 62680813 -14.2623 62998926 -14.2174 

87402607 -14.4066 148083337 -14.3665 57299772 -14.3158 55161129 -14.2613 13734165 -14.2164 

20371376 -14.4061 10797343 -14.3659 103925772 -14.3156 61828584 -14.2611 91001262 -14.2156 

61703055 -14.4055 736532 -14.3658 43608613 -14.3143 76919230 -14.2611 135582289 -14.2154 

92037225 -14.4024 63537860 -14.3657 63994819 -14.3143 81534249 -14.2602 458964 -14.2132 

116191050 -14.4019 144374941 -14.3656 79812407 -14.3143 45919249 -14.2601 63668563 -14.2121 

135928508 -14.4011 137553717 -14.3651 107795175 -14.3139 61826589 -14.2599 150578395 -14.2109 

138334006 -14.4001 107570584 -14.3643 63187498 -14.3137 11390610 -14.2584 62710267 -14.2097 

59412425 -14.3997 105787092 -14.3623 22303280 -14.3128 43774324 -14.2583 117651185 -14.2090 

9991194 -14.3996 115485481 -14.3621 86032731 -14.3117 121269878 -14.2582 118913885 -14.2081 

62812888 -14.3992 113442757 -14.3617 65364296 -14.3082 292331 -14.2574 62230863 -14.2076 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

45072831 -14.2070 106190088 -14.1538 144801967 -14.1073 68678607 -14.0656 141179004 -14.0295 

98776034 -14.2064 350217 -14.1537 79016329 -14.1068 144367260 -14.0654 18504951 -14.0293 

79354988 -14.2057 76255 -14.1522 63187689 -14.1059 69217291 -14.0645 107752916 -14.0284 

107796281 -14.2050 70650282 -14.1497 46185952 -14.1048 104700459 -14.0644 114516695 -14.0278 

517716 -14.2046 16776069 -14.1490 134648402 -14.1041 20555538 -14.0607 63188304 -14.0266 

86617210 -14.2036 61705172 -14.1475 107986665 -14.1038 62838878 -14.0600 43308754 -14.0261 

225446 -14.2030 43093010 -14.1460 154401966 -14.1003 84658890 -14.0584 22152176 -14.0260 

102009930 -14.2029 66345 -14.1453 82317706 -14.1001 87922061 -14.0570 53440587 -14.0240 

68417228 -14.2027 16774848 -14.1445 251998 -14.0995 107793051 -14.0561 82319297 -14.0239 

64477945 -14.2001 70598732 -14.1444 55049389 -14.0966 45072771 -14.0557 61828601 -14.0238 

853546 -14.1997 114032543 -14.1426 94373344 -14.0966 24709167 -14.0552 129657217 -14.0230 

152411414 -14.1991 65553043 -14.1421 12423501 -14.0965 43351275 -14.0552 87813617 -14.0227 

64061438 -14.1986 130064414 -14.1417 113319841 -14.0963 75088490 -14.0545 15621151 -14.0215 

79837695 -14.1982 20336005 -14.1414 3259669 -14.0955 62682441 -14.0541 122362312 -14.0214 

63187539 -14.1972 115485355 -14.1392 123382610 -14.0954 9855717 -14.0540 150697433 -14.0201 

2323150 -14.1966 88834165 -14.1389 150903787 -14.0952 113410693 -14.0538 141225688 -14.0194 

133083404 -14.1964 107796513 -14.1383 120157234 -14.0948 682386 -14.0526 124706980 -14.0189 

23801424 -14.1942 141053405 -14.1375 45072741 -14.0947 57607877 -14.0507 134109596 -14.0163 

61196834 -14.1942 65678131 -14.1374 581665 -14.0935 82318001 -14.0500 67019195 -14.0160 

119177674 -14.1912 105648149 -14.1372 75481679 -14.0931 87858406 -14.0499 138331975 -14.0153 

135539248 -14.1902 124705296 -14.1372 13427893 -14.0927 60046914 -14.0493 123607023 -14.0150 

135493417 -14.1900 146531 -14.1363 138332748 -14.0927 60046909 -14.0493 7009968 -14.0132 

10514620 -14.1899 104328448 -14.1357 138333848 -14.0924 57607881 -14.0493 39732858 -14.0128 

133625175 -14.1894 5079209 -14.1355 152780481 -14.0921 106022035 -14.0492 106705735 -14.0124 

121201302 -14.1893 61321444 -14.1348 132492019 -14.0907 133188523 -14.0489 134861865 -14.0121 

13725714 -14.1873 88509596 -14.1325 20217454 -14.0906 56633119 -14.0488 63077904 -14.0119 

116027150 -14.1871 145843486 -14.1325 135501914 -14.0901 71309495 -14.0488 152055397 -14.0110 

148181969 -14.1871 116027581 -14.1324 911093 -14.0868 138396184 -14.0488 125468901 -14.0108 

143719764 -14.1864 62966834 -14.1320 55049104 -14.0864 50924535 -14.0482 154373616 -14.0097 

19017367 -14.1844 142828229 -14.1312 114249950 -14.0858 63190058 -14.0478 62230351 -14.0095 

64293834 -14.1844 21163250 -14.1310 11672721 -14.0856 50924537 -14.0477 83841519 -14.0080 

89321454 -14.1816 2306645 -14.1265 2775249 -14.0852 153712536 -14.0474 153841927 -14.0075 

148337877 -14.1784 107793222 -14.1265 12196194 -14.0851 152961977 -14.0473 110193415 -14.0063 

71692777 -14.1772 138334664 -14.1261 63537008 -14.0850 103791381 -14.0461 12084333 -14.0060 

58464548 -14.1755 135514911 -14.1254 63511673 -14.0850 153525922 -14.0457 62230524 -14.0054 

91901908 -14.1754 19375276 -14.1250 227 -14.0849 87194822 -14.0445 21163246 -14.0043 

114410124 -14.1749 28974137 -14.1245 12196191 -14.0849 20449630 -14.0437 114002318 -14.0017 

151392329 -14.1742 101321367 -14.1243 11094791 -14.0849 10803376 -14.0429 88611506 -14.0010 

55210917 -14.1736 108019702 -14.1242 10562813 -14.0849 19700001 -14.0426 103464877 -14.0006 

138333010 -14.1729 79149174 -14.1239 28604441 -14.0849 113442766 -14.0424 104698777 -13.9999 

20382889 -14.1723 153227918 -14.1231 55107886 -14.0842 123704059 -14.0422 9899081 -13.9993 

59270029 -14.1698 146866639 -14.1230 53927138 -14.0820 6172100 -14.0415 2869356 -13.9971 

104700356 -14.1697 62709625 -14.1227 107319685 -14.0815 102698528 -14.0400 62231863 -13.9970 

555783 -14.1696 140590364 -14.1226 135711805 -14.0805 9013145 -14.0397 21517596 -13.9961 

5906539 -14.1689 13209406 -14.1222 53723755 -14.0796 11074226 -14.0394 116006860 -13.9957 

49831867 -14.1682 152692720 -14.1221 54332203 -14.0795 25157564 -14.0391 43139156 -13.9954 

91133040 -14.1672 106019740 -14.1199 138975310 -14.0790 67746471 -14.0381 5343218 -13.9946 

88611493 -14.1663 136684633 -14.1191 23103948 -14.0787 25558543 -14.0379 23338270 -13.9942 

148765856 -14.1662 18453191 -14.1186 61186490 -14.0782 20596257 -14.0378 148860935 -13.9929 

62230851 -14.1647 54052936 -14.1170 1864679 -14.0778 23338256 -14.0372 116030067 -13.9928 

104934337 -14.1640 148340820 -14.1165 62231202 -14.0778 66757722 -14.0353 117928502 -13.9917 

55163453 -14.1633 2759748 -14.1157 141598883 -14.0773 104698635 -14.0342 61703960 -13.9907 

153795765 -14.1614 123288657 -14.1153 17172329 -14.0762 61301481 -14.0330 83049570 -13.9907 

1506605 -14.1608 112625885 -14.1144 105645994 -14.0749 115485286 -14.0330 64911085 -13.9902 

150003189 -14.1605 142616286 -14.1128 64242937 -14.0739 71752749 -14.0314 67822447 -13.9901 

9834041 -14.1603 61575541 -14.1116 62070529 -14.0735 108020164 -14.0309 19986955 -13.9899 

63699783 -14.1575 64723213 -14.1095 90814615 -14.0727 54286379 -14.0307 18001128 -13.9897 

130865637 -14.1567 68656538 -14.1095 142910278 -14.0715 80598848 -14.0305 141322582 -13.9894 

65165879 -14.1552 140431896 -14.1093 61828014 -14.0699 139821297 -14.0304 62231702 -13.9891 

62682806 -14.1547 61187598 -14.1091 138719601 -14.0676 289074 -14.0298 9013086 -13.9868 

2291626 -14.1545 70236733 -14.1090 89684566 -14.0665 10490157 -14.0298 107935716 -13.9838 

76988151 -14.1545 154067227 -14.1081 79355827 -14.0664 82296806 -14.0298 9855628 -13.9803 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

116194759 -13.9797 114136464 -13.9314 138332768 -13.8859 139207814 -13.8293 16227969 -13.7768 

68292489 -13.9781 113319777 -13.9309 79840295 -13.8856 104934346 -13.8287 79829028 -13.7765 

61995982 -13.9778 55002523 -13.9299 121309385 -13.8849 141245263 -13.8285 134318078 -13.7756 

152845421 -13.9773 62680815 -13.9297 3896608 -13.8848 61828214 -13.8278 10589115 -13.7719 

3383917 -13.9757 138334890 -13.9296 22157799 -13.8844 62710161 -13.8273 82318436 -13.7714 

104700370 -13.9746 151260403 -13.9282 153693196 -13.8844 151745558 -13.8270 54351435 -13.7692 

116026754 -13.9738 107796224 -13.9280 88601600 -13.8834 142232859 -13.8269 62041112 -13.7649 

29297952 -13.9733 81282013 -13.9268 2351300 -13.8814 82318730 -13.8225 114248595 -13.7636 

5810364 -13.9730 121204625 -13.9267 23338297 -13.8801 58467905 -13.8216 140636113 -13.7623 

114617722 -13.9693 116012742 -13.9265 2755931 -13.8784 103791391 -13.8214 23274239 -13.7610 

88611518 -13.9678 43736096 -13.9262 150511744 -13.8783 81813925 -13.8212 114410095 -13.7591 

129867082 -13.9678 61826210 -13.9258 107418944 -13.8764 12437293 -13.8198 64342135 -13.7583 

142910286 -13.9677 116043292 -13.9257 55234013 -13.8763 45089265 -13.8196 146583768 -13.7583 

138334812 -13.9666 2865252 -13.9245 283505 -13.8760 103791483 -13.8179 146583767 -13.7583 

23282442 -13.9665 62682067 -13.9238 103871809 -13.8759 137221293 -13.8166 116030719 -13.7578 

64043886 -13.9663 115485206 -13.9238 62232190 -13.8755 136341436 -13.8166 62711024 -13.7572 

138334670 -13.9663 116119589 -13.9230 139781885 -13.8731 153219783 -13.8144 135583354 -13.7570 

8692 -13.9660 138333357 -13.9218 105634314 -13.8720 81542645 -13.8136 863491 -13.7560 

84680878 -13.9660 13238591 -13.9214 103550134 -13.8720 125455544 -13.8129 114002384 -13.7547 

57562675 -13.9657 21957875 -13.9212 20388478 -13.8707 88013547 -13.8127 70139758 -13.7542 

62680452 -13.9651 70372561 -13.9212 39372108 -13.8694 114002105 -13.8124 137556008 -13.7536 

57013682 -13.9639 83024007 -13.9210 54854505 -13.8687 67113318 -13.8121 153553615 -13.7536 

43308753 -13.9630 107816613 -13.9192 138332721 -13.8681 20482578 -13.8105 135467629 -13.7530 

106223311 -13.9616 83024313 -13.9185 138333614 -13.8675 99770375 -13.8101 87332621 -13.7520 

63190320 -13.9613 9834273 -13.9179 6447764 -13.8667 18070191 -13.8098 153734700 -13.7517 

63189822 -13.9613 115485150 -13.9179 65279154 -13.8660 82038981 -13.8096 63190219 -13.7509 

88162037 -13.9609 43353179 -13.9169 150205689 -13.8660 145542160 -13.8085 57129875 -13.7507 

86753967 -13.9609 145809493 -13.9163 138333433 -13.8657 123203056 -13.8072 39058258 -13.7499 

82889862 -13.9599 106096951 -13.9157 43139187 -13.8647 129926859 -13.8059 89267695 -13.7464 

151629808 -13.9585 43446698 -13.9154 147174098 -13.8643 117603534 -13.8058 139918747 -13.7459 

20119173 -13.9571 113263362 -13.9153 151808368 -13.8639 154071852 -13.8057 72698635 -13.7451 

11182865 -13.9558 61185745 -13.9125 63184059 -13.8596 63187302 -13.8054 83715279 -13.7449 

115485122 -13.9515 123584037 -13.9114 62710091 -13.8595 87470 -13.8044 20382896 -13.7447 

2724967 -13.9505 2063510 -13.9102 107795121 -13.8577 20196311 -13.8043 87908320 -13.7431 

82318813 -13.9488 129787343 -13.9100 700604 -13.8537 102823283 -13.8037 20196153 -13.7430 

105407600 -13.9472 116815995 -13.9092 106177404 -13.8536 43736057 -13.8036 107796250 -13.7426 

65883034 -13.9469 104698362 -13.9086 150250319 -13.8535 150615512 -13.8024 116037672 -13.7425 

67041756 -13.9463 82317602 -13.9085 17961362 -13.8516 101726213 -13.8018 116191055 -13.7420 

3255573 -13.9457 79202956 -13.9059 114002375 -13.8514 135852811 -13.8003 105787129 -13.7414 

118976491 -13.9454 44329191 -13.9051 108019605 -13.8513 135510805 -13.8003 2713893 -13.7406 

19962303 -13.9444 138333646 -13.9051 90993954 -13.8504 55260240 -13.8002 103925786 -13.7392 

45089273 -13.9432 104328530 -13.9040 105502781 -13.8496 1562002 -13.8000 6366789 -13.7390 

18778410 -13.9422 137015731 -13.9040 43375087 -13.8486 11507435 -13.7977 129810376 -13.7380 

115485442 -13.9414 80493158 -13.9038 78568057 -13.8472 148974284 -13.7965 9813401 -13.7354 

83381105 -13.9401 138332037 -13.9035 63190277 -13.8469 117928668 -13.7956 45496799 -13.7354 

21353465 -13.9400 106177267 -13.9033 105709395 -13.8441 5254464 -13.7939 65555016 -13.7351 

135413645 -13.9398 63190133 -13.8996 115485513 -13.8422 11160640 -13.7928 22761752 -13.7329 

79838363 -13.9397 23338300 -13.8988 16773232 -13.8401 302679 -13.7926 113442726 -13.7323 

83024889 -13.9389 152614478 -13.8980 231278 -13.8391 141698288 -13.7926 115326122 -13.7321 

115485183 -13.9385 69619103 -13.8976 61598471 -13.8385 148136679 -13.7920 138332832 -13.7317 

1551532 -13.9381 88611512 -13.8970 22266658 -13.8377 106329957 -13.7917 63537512 -13.7315 

153702017 -13.9379 88611511 -13.8970 67106049 -13.8370 105787103 -13.7900 310240 -13.7314 

283473 -13.9378 115485251 -13.8960 136324595 -13.8357 138333134 -13.7876 9554960 -13.7314 

9977308 -13.9378 63536980 -13.8956 136684892 -13.8355 20351880 -13.7855 89036644 -13.7310 

43714034 -13.9374 11807503 -13.8927 22022661 -13.8338 54350771 -13.7846 63245730 -13.7305 

61669252 -13.9374 152451126 -13.8925 87502360 -13.8336 14028665 -13.7833 122588665 -13.7298 

88789343 -13.9369 152373038 -13.8919 107795034 -13.8334 43774327 -13.7823 114002107 -13.7269 

64397628 -13.9358 62681349 -13.8916 104698624 -13.8333 131718401 -13.7819 104700276 -13.7258 

609907 -13.9345 153783956 -13.8892 115485213 -13.8329 118828799 -13.7813 103847515 -13.7251 

116191948 -13.9333 113319731 -13.8891 63510047 -13.8323 145843484 -13.7786 764960 -13.7249 

81683914 -13.9329 138334855 -13.8877 134406977 -13.8312 153122836 -13.7775 23274034 -13.7244 

5950415 -13.9314 43361894 -13.8865 53307031 -13.8303 104698580 -13.7770 89359749 -13.7238 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

134345108 -13.7230 28788155 -13.6789 117185 -13.6267 57925923 -13.5763 55163848 -13.5358 

6296684 -13.7227 101717107 -13.6783 83144331 -13.6261 115485220 -13.5755 88428636 -13.5343 

116371092 -13.7217 62711457 -13.6762 103791473 -13.6254 24721080 -13.5717 103925756 -13.5333 

4738994 -13.7198 108093538 -13.6759 62230699 -13.6249 107796487 -13.5711 107796458 -13.5325 

83024494 -13.7194 70625388 -13.6754 3636372 -13.6231 44621386 -13.5707 154880 -13.5319 

62710606 -13.7192 82182529 -13.6735 62681168 -13.6202 154133382 -13.5705 57184519 -13.5318 

59625850 -13.7191 60941156 -13.6726 85783224 -13.6197 106216747 -13.5704 154095927 -13.5300 

6950608 -13.7190 86691109 -13.6708 118168624 -13.6184 86673984 -13.5702 130244290 -13.5290 

82319601 -13.7189 152992763 -13.6699 21163369 -13.6183 22439330 -13.5691 61703061 -13.5282 

83015610 -13.7179 18360081 -13.6688 68047309 -13.6183 115872557 -13.5689 138334685 -13.5282 

138334775 -13.7170 62684320 -13.6688 150226506 -13.6183 104698728 -13.5685 3125310 -13.5279 

153184456 -13.7170 135084363 -13.6687 116113162 -13.6179 113976152 -13.5685 1787891 -13.5279 

43628486 -13.7168 62710595 -13.6676 113319838 -13.6172 11709136 -13.5675 64760186 -13.5277 

107795713 -13.7165 61196033 -13.6674 62681351 -13.6168 152285547 -13.5673 62547133 -13.5275 

104698249 -13.7147 259878 -13.6672 10013686 -13.6162 145137629 -13.5672 65291964 -13.5268 

81281767 -13.7146 61675144 -13.6654 64767267 -13.6155 79837972 -13.5669 113471798 -13.5243 

13008096 -13.7142 116041163 -13.6653 114002128 -13.6154 116174936 -13.5643 115485363 -13.5242 

138332790 -13.7142 81107426 -13.6644 20747926 -13.6150 126684070 -13.5638 144549499 -13.5239 

139484877 -13.7118 13813859 -13.6635 106189803 -13.6149 142977062 -13.5638 18548302 -13.5225 

121904097 -13.7113 79864031 -13.6622 107796032 -13.6148 116019180 -13.5634 81826723 -13.5218 

106703601 -13.7108 152008212 -13.6616 146567158 -13.6147 5319539 -13.5611 1583651 -13.5211 

106294946 -13.7108 104107299 -13.6612 116645369 -13.6144 138332704 -13.5609 64584232 -13.5204 

62122164 -13.7104 81682681 -13.6586 10909734 -13.6140 151863687 -13.5609 63190221 -13.5203 

54990661 -13.7097 63362371 -13.6565 63189821 -13.6134 129937890 -13.5602 4777971 -13.5197 

89990426 -13.7097 116119625 -13.6565 12082 -13.6123 18996395 -13.5596 4738993 -13.5197 

80082522 -13.7087 11030398 -13.6557 54031288 -13.6098 39732882 -13.5591 12716623 -13.5195 

1787886 -13.7078 62999452 -13.6554 53699441 -13.6067 81282341 -13.5591 89713223 -13.5185 

104934343 -13.7078 12439864 -13.6551 43139165 -13.6035 3478255 -13.5580 66957728 -13.5173 

84669861 -13.7070 80264990 -13.6530 62835147 -13.6034 45072801 -13.5579 103847511 -13.5164 

63190237 -13.7055 43654961 -13.6527 113342155 -13.6034 106115597 -13.5577 46494792 -13.5132 

147665900 -13.7037 21982857 -13.6508 135044049 -13.6027 107796242 -13.5574 44828854 -13.5130 

28606809 -13.7007 63236501 -13.6482 116353953 -13.6024 117765833 -13.5561 62680449 -13.5130 

138334597 -13.6998 114410069 -13.6477 134822070 -13.6023 62217241 -13.5547 101893138 -13.5097 

138333385 -13.6987 131239032 -13.6472 63184863 -13.6001 16770604 -13.5543 113343850 -13.5053 

107854798 -13.6983 44828874 -13.6468 62232367 -13.5998 117815161 -13.5532 53845964 -13.5048 

7043974 -13.6973 12452091 -13.6466 105407589 -13.5980 64680192 -13.5530 63500945 -13.5047 

69347138 -13.6968 44828875 -13.6463 345356 -13.5964 89294982 -13.5523 61827632 -13.5046 

104516932 -13.6968 53976687 -13.6452 106314486 -13.5964 19351340 -13.5513 16775896 -13.5040 

283474 -13.6957 104963545 -13.6433 56648259 -13.5961 138333226 -13.5503 147840845 -13.5033 

148177060 -13.6949 55207610 -13.6430 141018841 -13.5961 153210520 -13.5498 82785170 -13.5027 

11555753 -13.6942 107935744 -13.6417 17876714 -13.5956 24711071 -13.5495 61705009 -13.5021 

312028 -13.6912 103190553 -13.6412 6997802 -13.5947 45791337 -13.5495 20754300 -13.5007 

80080367 -13.6904 152358928 -13.6410 146567155 -13.5943 14473459 -13.5493 3703092 -13.5006 

114797942 -13.6899 43321676 -13.6401 62415207 -13.5925 66637150 -13.5484 34487 -13.4993 

115485354 -13.6894 62816778 -13.6400 147366043 -13.5919 130485194 -13.5482 22096619 -13.4987 

43172022 -13.6887 60085665 -13.6391 139240247 -13.5904 107935570 -13.5468 54268052 -13.4979 

53364116 -13.6875 136059790 -13.6380 103791571 -13.5896 116131804 -13.5468 43321655 -13.4976 

291289 -13.6872 145843490 -13.6370 105709427 -13.5889 39357405 -13.5462 116036495 -13.4974 

9877928 -13.6859 136958413 -13.6369 115485233 -13.5873 313682 -13.5457 55107700 -13.4967 

105646279 -13.6856 88958770 -13.6359 135710718 -13.5873 18688030 -13.5447 1180479 -13.4965 

65232506 -13.6853 82785334 -13.6356 101380143 -13.5856 70479587 -13.5447 16228622 -13.4963 

43353135 -13.6852 61703811 -13.6352 65678334 -13.5849 69045376 -13.5431 61704262 -13.4963 

65347961 -13.6843 84760550 -13.6346 136685032 -13.5845 13212869 -13.5418 141339506 -13.4932 

150464867 -13.6841 10936027 -13.6330 18371971 -13.5838 65587482 -13.5404 110841225 -13.4911 

64042369 -13.6837 4741687 -13.6323 399455 -13.5833 106022072 -13.5398 28983867 -13.4909 

103847496 -13.6837 107272932 -13.6317 67083172 -13.5815 82538434 -13.5394 70625613 -13.4899 

18687952 -13.6834 84768928 -13.6301 107795184 -13.5798 106703592 -13.5388 61202137 -13.4859 

120684656 -13.6825 135450296 -13.6295 153933004 -13.5797 82538065 -13.5386 24782 -13.4839 

60167480 -13.6815 64499555 -13.6277 149452930 -13.5790 91303416 -13.5375 115485182 -13.4827 

69492845 -13.6813 9013210 -13.6272 62231708 -13.5784 154073897 -13.5371 3703093 -13.4813 

62675457 -13.6797 136162735 -13.6271 150671617 -13.5777 60644609 -13.5363 79838173 -13.4789 

43210822 -13.6789 154122410 -13.6268 19032249 -13.5768 153644891 -13.5359 11564567 -13.4773 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

89408187 -13.4771 107795062 -13.4315 80190337 -13.3794 104700482 -13.3333 21413964 -13.2878 

138334549 -13.4769 62232195 -13.4312 104700519 -13.3773 17865886 -13.3329 669159 -13.2861 

112735288 -13.4761 63279626 -13.4309 134895031 -13.3757 106703606 -13.3321 145106556 -13.2852 

103847487 -13.4758 13079658 -13.4295 139977521 -13.3753 113863274 -13.3317 103489190 -13.2846 

66613599 -13.4746 151132697 -13.4282 44814802 -13.3722 61974787 -13.3308 63189810 -13.2844 

106238964 -13.4746 105766591 -13.4266 62231691 -13.3720 138332816 -13.3306 116147820 -13.2838 

152239483 -13.4728 138975384 -13.4263 19852681 -13.3719 153846431 -13.3306 117043136 -13.2831 

9013143 -13.4727 62230003 -13.4261 141909526 -13.3719 62388684 -13.3299 132064942 -13.2821 

43139172 -13.4712 62811679 -13.4247 43267300 -13.3717 44329187 -13.3285 138332881 -13.2813 

50888960 -13.4711 44828868 -13.4244 59116249 -13.3715 55158854 -13.3272 149631781 -13.2806 

45089772 -13.4690 106930436 -13.4237 728757 -13.3706 55125027 -13.3271 82536701 -13.2805 

28983863 -13.4688 140446185 -13.4234 103925758 -13.3654 151445707 -13.3269 55163653 -13.2804 

61247850 -13.4685 60759800 -13.4231 82319017 -13.3643 62710772 -13.3267 9013184 -13.2801 

55231855 -13.4680 79050531 -13.4229 4729201 -13.3640 62633884 -13.3257 152213498 -13.2796 

616841 -13.4671 116072134 -13.4228 140787461 -13.3640 15622204 -13.3240 45089238 -13.2788 

141338447 -13.4666 135697398 -13.4225 60989492 -13.3636 114217258 -13.3239 137245328 -13.2787 

106293442 -13.4664 62197384 -13.4202 4374548 -13.3633 23278789 -13.3233 95532004 -13.2768 

106315956 -13.4663 23333930 -13.4200 104474771 -13.3629 62681531 -13.3223 135610195 -13.2763 

62230174 -13.4653 114411870 -13.4198 103791384 -13.3629 55107458 -13.3212 138333229 -13.2761 

141493010 -13.4653 101448736 -13.4194 21163296 -13.3625 153796962 -13.3210 69539511 -13.2751 

16774304 -13.4637 114154485 -13.4154 64680815 -13.3622 116214845 -13.3203 115485401 -13.2741 

65279206 -13.4634 58375581 -13.4146 84667445 -13.3615 115485375 -13.3190 51394299 -13.2717 

139781884 -13.4632 116037685 -13.4139 105698293 -13.3604 44828871 -13.3183 60941683 -13.2714 

90739520 -13.4627 138332899 -13.4124 25732511 -13.3599 151906248 -13.3178 146722829 -13.2709 

142281140 -13.4623 150001723 -13.4122 85736893 -13.3596 101692338 -13.3176 2750085 -13.2693 

116045738 -13.4619 58123125 -13.4121 23338279 -13.3593 45089708 -13.3169 81282837 -13.2682 

151156926 -13.4615 147725573 -13.4111 39058264 -13.3590 152876792 -13.3158 60644258 -13.2678 

82317806 -13.4611 76919211 -13.4100 139721375 -13.3576 15311270 -13.3151 68691263 -13.2673 

121271522 -13.4603 73186698 -13.4094 154396795 -13.3571 149967493 -13.3131 62135953 -13.2652 

151343752 -13.4597 89334625 -13.4092 4679218 -13.3567 154473247 -13.3125 13431287 -13.2622 

149684227 -13.4591 135485462 -13.4062 62709278 -13.3546 67746453 -13.3112 13079662 -13.2619 

150170721 -13.4559 19986954 -13.4058 79837988 -13.3544 91873820 -13.3107 61704115 -13.2618 

142991732 -13.4559 107706100 -13.4046 147608243 -13.3539 44828872 -13.3106 76851820 -13.2608 

63189780 -13.4539 23451468 -13.4042 70249533 -13.3523 89375713 -13.3099 123145424 -13.2608 

69463742 -13.4532 88781586 -13.4028 136269234 -13.3519 113892823 -13.3087 138332755 -13.2604 

129850987 -13.4522 66975101 -13.4022 138333437 -13.3508 252597 -13.3079 70512996 -13.2588 

149606220 -13.4521 115485153 -13.4006 84760561 -13.3504 6933253 -13.3060 150474707 -13.2583 

152167778 -13.4521 116423390 -13.4003 55107357 -13.3496 70130401 -13.3048 129632708 -13.2576 

138986331 -13.4508 144469288 -13.3996 562429 -13.3492 106703639 -13.3047 4711771 -13.2570 

103993257 -13.4507 12540192 -13.3995 116133312 -13.3480 817188 -13.3039 53406010 -13.2568 

152778103 -13.4489 57663468 -13.3981 135019648 -13.3473 116043278 -13.3024 115485473 -13.2559 

141417593 -13.4480 138332120 -13.3969 130859293 -13.3468 62682058 -13.3015 131232401 -13.2554 

150761223 -13.4476 67265641 -13.3965 123316442 -13.3458 116021285 -13.3010 60643762 -13.2552 

50887614 -13.4462 81172865 -13.3960 138332745 -13.3455 113410684 -13.3006 89516884 -13.2548 

108814645 -13.4433 11425691 -13.3929 135525675 -13.3440 55157918 -13.3005 138332808 -13.2547 

153796961 -13.4424 61184181 -13.3924 143675430 -13.3438 115485464 -13.2999 105755639 -13.2544 

116493759 -13.4411 22022653 -13.3921 64359831 -13.3431 6950869 -13.2997 9989603 -13.2539 

22045906 -13.4405 63190104 -13.3916 150004102 -13.3425 104830034 -13.2996 83779722 -13.2513 

42352921 -13.4393 21520261 -13.3905 68649743 -13.3420 53787500 -13.2987 64035124 -13.2503 

104697963 -13.4390 61669790 -13.3901 25021707 -13.3412 1563361 -13.2986 64190635 -13.2489 

20382907 -13.4389 116026905 -13.3877 55163452 -13.3411 63212766 -13.2984 154943737 -13.2487 

15442757 -13.4385 44280664 -13.3864 62232032 -13.3404 84901197 -13.2981 82294596 -13.2485 

139270100 -13.4380 122683376 -13.3861 82839005 -13.3400 9751446 -13.2962 114266650 -13.2471 

108910341 -13.4379 63244525 -13.3857 16228241 -13.3391 151290290 -13.2961 55124987 -13.2469 

85745578 -13.4362 68945568 -13.3857 21105428 -13.3385 68923432 -13.2958 91068053 -13.2467 

151736244 -13.4342 104700402 -13.3849 62681529 -13.3379 116029895 -13.2948 149986700 -13.2454 

62682804 -13.4338 67745236 -13.3832 71772493 -13.3369 15257053 -13.2934 62231030 -13.2450 

62711974 -13.4333 17604784 -13.3823 103993260 -13.3368 113319816 -13.2934 9013187 -13.2448 

60643904 -13.4330 22967425 -13.3818 114257555 -13.3368 53328088 -13.2929 59083881 -13.2440 

57944090 -13.4329 115485219 -13.3816 79250308 -13.3366 85824420 -13.2921 9877904 -13.2417 

101170325 -13.4323 69968794 -13.3800 65678365 -13.3337 89093912 -13.2912 107796388 -13.2407 

61985606 -13.4318 103791541 -13.3798 107282250 -13.3333 43139220 -13.2886 94831147 -13.2382 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

84680876 -13.2379 151983453 -13.1813 14416930 -13.1366 63185330 -13.0923 116080894 -13.0426 

64043690 -13.2372 66801097 -13.1809 107796296 -13.1351 79198752 -13.0922 66696582 -13.0417 

39058255 -13.2371 138332298 -13.1791 57611969 -13.1346 680909 -13.0921 62230360 -13.0411 

122707267 -13.2371 135617273 -13.1777 23175533 -13.1343 107653111 -13.0918 64349378 -13.0400 

89516883 -13.2366 130650581 -13.1776 104097646 -13.1343 139967992 -13.0901 138332099 -13.0399 

23338318 -13.2364 107795733 -13.1769 132518981 -13.1338 28627 -13.0895 22724780 -13.0380 

7762172 -13.2345 107445199 -13.1754 131869360 -13.1338 148748161 -13.0895 115485141 -13.0373 

106703609 -13.2325 137935991 -13.1750 138396185 -13.1338 145843464 -13.0871 131242000 -13.0353 

61448692 -13.2317 79401405 -13.1719 255032 -13.1329 76993169 -13.0866 113287883 -13.0350 

82363137 -13.2309 63190260 -13.1718 4741685 -13.1328 63538804 -13.0865 151093910 -13.0334 

104698741 -13.2308 87880927 -13.1714 53216070 -13.1328 136392263 -13.0860 61704399 -13.0332 

150226505 -13.2295 61826353 -13.1710 28604224 -13.1328 104552292 -13.0852 9836603 -13.0331 

150226504 -13.2295 20594712 -13.1707 45038201 -13.1327 151221961 -13.0841 13507379 -13.0317 

121399108 -13.2286 87175745 -13.1705 107795775 -13.1321 67568832 -13.0830 57064116 -13.0307 

58429471 -13.2273 21105497 -13.1701 20315617 -13.1315 102940301 -13.0830 116080892 -13.0302 

53924615 -13.2259 23338277 -13.1692 36691340 -13.1308 62232020 -13.0826 138333009 -13.0301 

143394211 -13.2250 127562069 -13.1683 68832890 -13.1306 149742914 -13.0819 141174977 -13.0291 

63076171 -13.2244 138333236 -13.1683 890550 -13.1284 28511933 -13.0805 147507775 -13.0290 

93895388 -13.2221 30700 -13.1678 138332744 -13.1282 79838364 -13.0794 115030587 -13.0287 

3884682 -13.2216 88958858 -13.1665 68849540 -13.1253 61150170 -13.0773 10398110 -13.0286 

131117772 -13.2210 259834 -13.1661 79837991 -13.1252 129897776 -13.0769 63190121 -13.0275 

20036903 -13.2185 680908 -13.1660 69101411 -13.1249 63188259 -13.0768 62516164 -13.0275 

82889172 -13.2171 115041997 -13.1653 60643102 -13.1235 103791490 -13.0758 42352924 -13.0273 

61703527 -13.2170 151410979 -13.1652 55158486 -13.1223 115485120 -13.0736 79838580 -13.0266 

115872166 -13.2168 63961627 -13.1651 155321675 -13.1219 7640321 -13.0725 68728426 -13.0255 

154330716 -13.2167 57476484 -13.1644 135443216 -13.1197 116327025 -13.0722 131842701 -13.0254 

131286540 -13.2162 115485121 -13.1644 40424247 -13.1189 88328181 -13.0713 138333655 -13.0242 

108909405 -13.2160 61703199 -13.1627 150676781 -13.1180 24073342 -13.0711 65656070 -13.0236 

754192 -13.2156 87448090 -13.1623 61703954 -13.1177 121391440 -13.0706 21177363 -13.0232 

24699828 -13.2145 62232383 -13.1622 152770005 -13.1175 138333063 -13.0695 116375174 -13.0229 

151387652 -13.2081 23338260 -13.1618 62680457 -13.1158 113263361 -13.0687 88643368 -13.0224 

79840674 -13.2063 116375166 -13.1618 133061897 -13.1152 12696588 -13.0682 63190262 -13.0211 

63207769 -13.2058 63187819 -13.1612 151688232 -13.1146 61458366 -13.0681 4999210 -13.0210 

18924486 -13.2051 57415443 -13.1606 115485216 -13.1132 110204048 -13.0675 114152215 -13.0209 

16776736 -13.2047 76851353 -13.1599 107752932 -13.1126 142143688 -13.0665 107404908 -13.0200 

143152414 -13.2019 77231104 -13.1593 100526289 -13.1115 116428997 -13.0659 116294857 -13.0196 

115485156 -13.2011 114002265 -13.1568 137060951 -13.1111 62711001 -13.0650 144276484 -13.0194 

19177452 -13.2003 104690119 -13.1549 10561845 -13.1093 138958378 -13.0643 79837971 -13.0187 

61321941 -13.2000 63190390 -13.1546 104698214 -13.1088 20841768 -13.0638 138333440 -13.0184 

138332621 -13.1999 104698132 -13.1540 23278954 -13.1083 138334571 -13.0635 113596730 -13.0168 

82317192 -13.1990 63829626 -13.1532 282796 -13.1075 151449083 -13.0633 116348831 -13.0166 

150024974 -13.1976 57049420 -13.1531 20382883 -13.1060 104700354 -13.0626 104328447 -13.0161 

61828746 -13.1961 104328388 -13.1525 21387793 -13.1059 113835495 -13.0614 9013115 -13.0160 

123924296 -13.1951 155297932 -13.1512 107795752 -13.1041 153599071 -13.0586 142124603 -13.0160 

88227455 -13.1947 8122187 -13.1504 64227418 -13.1025 83854014 -13.0575 76993027 -13.0158 

138332087 -13.1945 68292488 -13.1504 104697922 -13.1012 129375446 -13.0575 114619123 -13.0155 

79401258 -13.1941 3308553 -13.1502 145843500 -13.1006 122420 -13.0566 106448493 -13.0151 

103791442 -13.1940 61404514 -13.1499 21105411 -13.0997 154810558 -13.0547 107818220 -13.0150 

23341015 -13.1938 9012764 -13.1459 62711297 -13.0995 88342158 -13.0544 43200257 -13.0132 

63603760 -13.1923 5255576 -13.1448 21313489 -13.0994 121904099 -13.0537 15130373 -13.0123 

63528347 -13.1912 147342903 -13.1446 654809 -13.0992 63538024 -13.0534 578041 -13.0120 

63684335 -13.1909 71695285 -13.1445 116150674 -13.0985 55159245 -13.0533 61421014 -13.0118 

62232016 -13.1899 43167719 -13.1429 107792778 -13.0978 88435649 -13.0512 9013195 -13.0113 

64051821 -13.1895 2337 -13.1421 80692169 -13.0977 117781905 -13.0512 129715166 -13.0101 

113485828 -13.1892 18996392 -13.1415 283844 -13.0969 138332750 -13.0506 9013130 -13.0090 

103791491 -13.1884 62709923 -13.1387 117560225 -13.0968 15789817 -13.0496 88110463 -13.0082 

6937273 -13.1869 69639918 -13.1380 116042541 -13.0967 62682994 -13.0489 64767005 -13.0066 

151621849 -13.1855 152778498 -13.1380 114063365 -13.0956 84765520 -13.0480 21629098 -13.0065 

12270779 -13.1837 61704116 -13.1379 114410155 -13.0954 10500044 -13.0477 82300975 -13.0060 

61194976 -13.1828 63223114 -13.1379 21100679 -13.0948 115485126 -13.0446 18996394 -13.0046 

45072777 -13.1821 106314481 -13.1379 22006574 -13.0929 112547657 -13.0446 120157216 -13.0044 

7949244 -13.1816 71313692 -13.1376 15745480 -13.0926 139786824 -13.0434 135443215 -12.9972 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

138332986 -12.9964 69609304 -12.9469 10750573 -12.8976 115730017 -12.8447 43774342 -12.7964 

8893331 -12.9956 52940093 -12.9462 82841780 -12.8973 10514976 -12.8436 135496924 -12.7951 

88957904 -12.9947 3463759 -12.9455 62210233 -12.8956 145843501 -12.8436 150482765 -12.7946 

62230362 -12.9945 103791411 -12.9453 70130926 -12.8956 61703964 -12.8429 114933028 -12.7945 

59444831 -12.9944 150567228 -12.9434 107935810 -12.8951 9013194 -12.8427 43321675 -12.7939 

87447636 -12.9939 3836325 -12.9430 72083733 -12.8942 85527925 -12.8424 108020163 -12.7934 

113263373 -12.9939 80072438 -12.9425 21735463 -12.8941 116194733 -12.8417 65418272 -12.7909 

150026249 -12.9896 83703133 -12.9425 107935568 -12.8923 21678499 -12.8410 153078139 -12.7903 

130762658 -12.9884 88164067 -12.9422 62232028 -12.8920 57609913 -12.8392 277949 -12.7902 

138986330 -12.9856 126972562 -12.9420 20449638 -12.8881 112588103 -12.8388 9013221 -12.7900 

62969856 -12.9836 106096890 -12.9410 62889986 -12.8878 81281780 -12.8387 118034531 -12.7894 

129375447 -12.9834 16489207 -12.9379 87799548 -12.8858 66938284 -12.8380 3485014 -12.7877 

2736799 -12.9829 53916316 -12.9374 147495070 -12.8858 107175017 -12.8380 137419780 -12.7872 

154491757 -12.9827 76083699 -12.9374 152635152 -12.8857 116327016 -12.8375 140570946 -12.7862 

113488844 -12.9826 9013131 -12.9372 116194724 -12.8842 62711660 -12.8372 153718663 -12.7840 

63190347 -12.9819 56996306 -12.9353 151906247 -12.8836 329636 -12.8366 71366419 -12.7822 

127562090 -12.9812 69285308 -12.9328 114515954 -12.8833 7918735 -12.8363 67894449 -12.7809 

106314450 -12.9790 61669253 -12.9325 143301143 -12.8829 21163348 -12.8356 147765093 -12.7807 

11615814 -12.9788 5998689 -12.9285 143364171 -12.8822 70417453 -12.8355 145559143 -12.7802 

55133716 -12.9786 44558845 -12.9271 106826280 -12.8808 138334811 -12.8343 112547675 -12.7801 

62711290 -12.9768 1801342 -12.9269 105778384 -12.8798 114200602 -12.8337 106293267 -12.7796 

138333410 -12.9750 17959271 -12.9264 63998388 -12.8787 141488011 -12.8307 115327361 -12.7783 

60988487 -12.9714 61703521 -12.9255 145843451 -12.8785 129897775 -12.8299 151199957 -12.7781 

23338319 -12.9698 82319848 -12.9235 81282763 -12.8779 104434292 -12.8298 63949746 -12.7777 

114002368 -12.9697 149502952 -12.9230 64161590 -12.8768 640700 -12.8296 63189999 -12.7774 

148936658 -12.9695 22141612 -12.9229 84692571 -12.8768 53434977 -12.8285 123831684 -12.7771 

104097365 -12.9681 44828867 -12.9224 116221594 -12.8750 43736153 -12.8266 106916060 -12.7765 

116493768 -12.9675 16777342 -12.9208 84678300 -12.8742 70348937 -12.8256 107795705 -12.7752 

82319148 -12.9652 21486320 -12.9194 79314782 -12.8723 24900599 -12.8226 114002376 -12.7745 

102282828 -12.9652 141440629 -12.9194 138332124 -12.8715 55158681 -12.8220 79854132 -12.7742 

24165449 -12.9640 8893332 -12.9189 43774335 -12.8709 104698704 -12.8210 79838078 -12.7730 

43350951 -12.9634 12455982 -12.9188 98488 -12.8704 123559784 -12.8208 3275763 -12.7720 

65180403 -12.9631 10655836 -12.9179 103791574 -12.8701 24711012 -12.8207 80390887 -12.7717 

26584889 -12.9617 51922247 -12.9177 147440484 -12.8699 43614198 -12.8200 88642350 -12.7717 

134879861 -12.9614 24711007 -12.9174 65677718 -12.8690 138333875 -12.8190 127006251 -12.7714 

12190407 -12.9604 11959004 -12.9170 80333879 -12.8675 63959823 -12.8189 136933559 -12.7714 

43351228 -12.9604 23338265 -12.9165 114411188 -12.8672 63189850 -12.8186 9013140 -12.7709 

15132854 -12.9600 138334019 -12.9146 114949878 -12.8670 12143388 -12.8169 24695639 -12.7709 

79202669 -12.9592 63695246 -12.9141 62682805 -12.8667 74315162 -12.8162 69257740 -12.7704 

104830022 -12.9572 103790220 -12.9132 138333899 -12.8660 57624780 -12.8160 141046707 -12.7702 

62230526 -12.9570 114410061 -12.9127 79837690 -12.8659 138333548 -12.8137 115485124 -12.7698 

16109083 -12.9565 113442753 -12.9127 151412710 -12.8653 43170110 -12.8136 62680808 -12.7682 

71340445 -12.9561 88850511 -12.9124 102863184 -12.8652 9013088 -12.8130 62230682 -12.7677 

61705006 -12.9560 20536493 -12.9122 114134293 -12.8636 67977751 -12.8129 20277836 -12.7672 

637657 -12.9559 93256991 -12.9119 16286 -12.8635 87553906 -12.8121 54099559 -12.7672 

63528662 -12.9544 114093954 -12.9105 63695250 -12.8633 104700411 -12.8106 2795515 -12.7670 

61320991 -12.9543 138333551 -12.9099 106214400 -12.8615 28604449 -12.8088 132516842 -12.7661 

107795081 -12.9542 103791498 -12.9095 7176 -12.8607 103929474 -12.8079 152433298 -12.7657 

23333950 -12.9538 141470053 -12.9089 25732513 -12.8579 116035370 -12.8076 62120597 -12.7652 

12781447 -12.9531 79585333 -12.9057 105700933 -12.8567 7079402 -12.8065 927345 -12.7650 

21257706 -12.9527 89100602 -12.9046 45089749 -12.8563 136240918 -12.8063 25900498 -12.7648 

114154493 -12.9527 85647350 -12.9045 61596652 -12.8545 62682238 -12.8061 67708280 -12.7642 

136958895 -12.9527 82839467 -12.9031 64190638 -12.8530 113328104 -12.8047 1266858 -12.7624 

151768679 -12.9515 105647925 -12.9031 11594343 -12.8514 104697936 -12.8041 105648570 -12.7611 

44828865 -12.9514 7021763 -12.9022 22730410 -12.8513 114192361 -12.8026 5045268 -12.7607 

107146521 -12.9503 65083918 -12.9019 104168870 -12.8496 138332552 -12.8015 106223322 -12.7604 

104698729 -12.9503 138986332 -12.8997 775676 -12.8478 116326225 -12.8011 138332471 -12.7604 

105971218 -12.9501 154200120 -12.8995 61845655 -12.8463 151346316 -12.8011 62232205 -12.7580 

55031141 -12.9497 54256007 -12.8993 70002540 -12.8458 70927651 -12.8009 138332286 -12.7578 

21864353 -12.9493 144771511 -12.8986 115437661 -12.8456 61828586 -12.7999 63183976 -12.7565 

16792442 -12.9486 45072795 -12.8985 23338250 -12.8451 2056227 -12.7974 129960633 -12.7565 

24938783 -12.9471 29278382 -12.8978 104425477 -12.8448 149878136 -12.7973 1581094 -12.7558 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

113517254 -12.7546 9012767 -12.6995 79837323 -12.6547 80598970 -12.6122 116147311 -12.5494 

71332043 -12.7516 63565174 -12.6991 138333620 -12.6545 61321636 -12.6120 73055911 -12.5492 

107793058 -12.7508 122241068 -12.6984 149991098 -12.6540 60643905 -12.6103 86621019 -12.5476 

43139202 -12.7497 23338308 -12.6979 63207727 -12.6536 43209709 -12.6100 13273360 -12.5465 

71163561 -12.7493 104648943 -12.6937 80375828 -12.6535 131232827 -12.6076 86178870 -12.5465 

23618883 -12.7462 113502884 -12.6934 135183866 -12.6524 3129440 -12.6075 107793061 -12.5454 

135939275 -12.7457 116035364 -12.6930 4308285 -12.6523 80398534 -12.6071 79694668 -12.5442 

143053945 -12.7437 82300974 -12.6928 61471389 -12.6515 105755775 -12.6046 24692135 -12.5417 

53621903 -12.7414 104191265 -12.6921 62710451 -12.6508 138334816 -12.6041 83024008 -12.5417 

102914173 -12.7414 61827396 -12.6912 64161391 -12.6489 107795063 -12.6039 117029330 -12.5405 

21105494 -12.7401 118823169 -12.6907 138333825 -12.6482 145139196 -12.6035 83016312 -12.5400 

63189884 -12.7390 61705173 -12.6895 118569703 -12.6480 149818950 -12.6021 69041769 -12.5392 

28604517 -12.7379 40426890 -12.6873 152089861 -12.6469 153176572 -12.6021 43321666 -12.5362 

29016731 -12.7377 136276957 -12.6868 13400031 -12.6465 64686655 -12.5976 116113266 -12.5360 

64405418 -12.7376 15239185 -12.6855 17889062 -12.6462 4534944 -12.5965 90877743 -12.5345 

115522258 -12.7373 14317166 -12.6850 62615083 -12.6458 116026391 -12.5960 79620006 -12.5342 

5993509 -12.7363 94007743 -12.6849 132137395 -12.6457 79687046 -12.5952 39357371 -12.5341 

65457686 -12.7360 7762221 -12.6847 61828201 -12.6449 106178575 -12.5951 116790249 -12.5335 

79686835 -12.7356 56974386 -12.6842 20975536 -12.6448 104762203 -12.5940 9818732 -12.5332 

43139228 -12.7355 70357749 -12.6832 19154532 -12.6447 115280380 -12.5923 138333879 -12.5305 

64182972 -12.7351 19621388 -12.6812 123692807 -12.6430 113319775 -12.5915 120199517 -12.5294 

3600164 -12.7340 152618594 -12.6804 113773084 -12.6427 153242175 -12.5907 116373369 -12.5289 

4114789 -12.7332 87532522 -12.6803 53416206 -12.6425 134987987 -12.5896 106035009 -12.5287 

43353176 -12.7302 43266630 -12.6794 22426480 -12.6422 4212127 -12.5856 62231533 -12.5285 

64051384 -12.7298 63189842 -12.6788 81282288 -12.6405 151137386 -12.5849 153253579 -12.5265 

107317945 -12.7260 115485480 -12.6779 114410114 -12.6405 154159695 -12.5838 115485318 -12.5255 

138332003 -12.7256 70927649 -12.6776 90041574 -12.6389 100997297 -12.5815 61703198 -12.5252 

63189981 -12.7252 138332842 -12.6757 61157555 -12.6384 115485459 -12.5813 115485421 -12.5246 

106916156 -12.7246 102226398 -12.6751 115127603 -12.6382 25067388 -12.5804 39354066 -12.5240 

18004134 -12.7242 1959658 -12.6750 140714311 -12.6381 140541833 -12.5801 116035313 -12.5236 

107175016 -12.7242 113419836 -12.6740 21569607 -12.6378 138334814 -12.5794 103878511 -12.5229 

107818174 -12.7236 25732507 -12.6731 61459051 -12.6364 50889062 -12.5786 129798694 -12.5207 

148030331 -12.7233 135617275 -12.6730 71370217 -12.6362 141488013 -12.5773 20203328 -12.5191 

82318904 -12.7231 117928854 -12.6727 17889061 -12.6356 81282774 -12.5767 61705180 -12.5185 

57531302 -12.7223 18783963 -12.6721 73894545 -12.6328 20404655 -12.5759 81608122 -12.5185 

121004870 -12.7222 89276619 -12.6718 79838573 -12.6308 51922245 -12.5749 23338282 -12.5178 

154537264 -12.7217 149814800 -12.6714 129501364 -12.6288 63189805 -12.5742 79694357 -12.5170 

115485577 -12.7215 17608837 -12.6713 121201172 -12.6288 44828850 -12.5728 11424741 -12.5160 

145486833 -12.7206 63183891 -12.6705 43614199 -12.6281 62680274 -12.5711 69674880 -12.5134 

103462471 -12.7199 11492304 -12.6697 61826586 -12.6281 22096613 -12.5706 61704113 -12.5128 

116355897 -12.7193 107935581 -12.6688 64085973 -12.6276 137972074 -12.5701 43139226 -12.5122 

54254284 -12.7173 144535066 -12.6684 121200945 -12.6273 79277742 -12.5692 11623498 -12.5113 

63190312 -12.7172 16450376 -12.6683 150464068 -12.6269 93256992 -12.5682 6994150 -12.5112 

82538309 -12.7169 147237358 -12.6682 765428 -12.6263 62230696 -12.5675 65802890 -12.5110 

149413307 -12.7153 50849217 -12.6680 63190409 -12.6260 103925162 -12.5669 107935559 -12.5109 

137166136 -12.7142 115485271 -12.6670 16639767 -12.6258 104698216 -12.5638 1801344 -12.5094 

117812519 -12.7136 643288 -12.6663 63316476 -12.6250 115047525 -12.5632 151474640 -12.5083 

116534182 -12.7135 138333234 -12.6654 138333192 -12.6238 132499209 -12.5632 2312556 -12.5075 

62711667 -12.7134 61277050 -12.6652 87201505 -12.6231 2641791 -12.5628 101186327 -12.5067 

124908658 -12.7125 104698582 -12.6652 59736656 -12.6229 150473793 -12.5627 39359993 -12.5062 

61413311 -12.7123 79840579 -12.6626 9013111 -12.6219 55225092 -12.5617 26871965 -12.5056 

152613577 -12.7121 149971379 -12.6621 21486318 -12.6205 125456036 -12.5587 25732509 -12.5042 

152108948 -12.7120 62227549 -12.6618 83779730 -12.6190 775678 -12.5582 114411918 -12.5042 

25271684 -12.7113 54038951 -12.6604 90089702 -12.6180 1427909 -12.5581 7023548 -12.5033 

57869610 -12.7096 71376854 -12.6598 4308284 -12.6177 1427908 -12.5581 93501047 -12.5031 

150638758 -12.7087 113319742 -12.6587 115485228 -12.6171 114490292 -12.5570 49757280 -12.5028 

57445599 -12.7069 139688055 -12.6584 138333888 -12.6160 149748092 -12.5538 105971209 -12.5016 

82318218 -12.7066 118480540 -12.6581 63228124 -12.6154 107935556 -12.5525 20330957 -12.4993 

116141472 -12.7053 151997860 -12.6557 10058989 -12.6145 129789773 -12.5513 65081119 -12.4988 

20837894 -12.7048 14246356 -12.6555 63219460 -12.6132 55150930 -12.5505 79314270 -12.4971 

61826396 -12.7031 139729868 -12.6554 154462538 -12.6131 18504952 -12.5503 155315144 -12.4970 

129773530 -12.7019 22503792 -12.6551 151188691 -12.6127 148234187 -12.5499 118603719 -12.4968 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

19852652 -12.4967 147741514 -12.4482 229840 -12.4006 28604402 -12.3422 60974505 -12.2871 

153387490 -12.4966 28550979 -12.4477 62682807 -12.3978 150977119 -12.3422 60990166 -12.2865 

17943161 -12.4962 46779095 -12.4475 15437218 -12.3973 138332718 -12.3419 116138635 -12.2853 

118806697 -12.4945 140367706 -12.4457 115485266 -12.3970 107795805 -12.3415 104698058 -12.2832 

116041160 -12.4935 43321663 -12.4448 40428295 -12.3964 67205165 -12.3389 61185630 -12.2828 

62230871 -12.4902 2937103 -12.4445 61277176 -12.3941 7720055 -12.3382 104648939 -12.2810 

114102017 -12.4890 116190997 -12.4434 63513469 -12.3928 64566561 -12.3382 104700312 -12.2809 

152404024 -12.4878 170806 -12.4429 147502597 -12.3910 43736158 -12.3380 23338321 -12.2803 

14412284 -12.4869 107792706 -12.4428 15219931 -12.3898 107706260 -12.3370 115485177 -12.2789 

230760 -12.4868 68172476 -12.4424 750095 -12.3879 11205988 -12.3361 131002674 -12.2789 

4741720 -12.4834 17604123 -12.4416 116035352 -12.3869 154171180 -12.3361 62682435 -12.2771 

4669623 -12.4828 135832717 -12.4413 114410083 -12.3842 12092 -12.3360 154462539 -12.2755 

79760463 -12.4823 138334919 -12.4410 17939913 -12.3831 79686308 -12.3332 69161627 -12.2751 

113319781 -12.4823 6536148 -12.4399 2343494 -12.3823 23338302 -12.3321 20482541 -12.2726 

63623917 -12.4822 92282548 -12.4384 107935563 -12.3819 115485443 -12.3317 113835506 -12.2726 

19006138 -12.4815 151370985 -12.4378 116348822 -12.3812 81623081 -12.3303 280454 -12.2724 

75426034 -12.4778 81282091 -12.4375 149844402 -12.3809 63227905 -12.3296 63190041 -12.2713 

91943174 -12.4778 43624544 -12.4373 13105473 -12.3807 123355291 -12.3296 70130918 -12.2712 

78979695 -12.4765 104698449 -12.4368 79840298 -12.3794 2307507 -12.3289 54868375 -12.2711 

138333883 -12.4760 105648439 -12.4365 70479418 -12.3780 61226391 -12.3287 132064891 -12.2686 

79837884 -12.4745 24835075 -12.4359 54485635 -12.3773 141510403 -12.3264 87488264 -12.2678 

65503669 -12.4736 113644927 -12.4347 28604489 -12.3773 23338294 -12.3260 242946 -12.2672 

65503469 -12.4736 23001755 -12.4343 79376537 -12.3742 63537482 -12.3243 113319785 -12.2664 

90700957 -12.4732 19609468 -12.4330 43139219 -12.3741 89200508 -12.3241 20139216 -12.2648 

83854017 -12.4726 88371 -12.4324 131869346 -12.3726 55249297 -12.3235 23274035 -12.2633 

129375448 -12.4726 101376452 -12.4314 131701165 -12.3726 143545263 -12.3229 459320 -12.2620 

148369127 -12.4715 53413201 -12.4305 131674205 -12.3726 14457387 -12.3186 151736243 -12.2603 

117043150 -12.4711 106189858 -12.4305 123347997 -12.3724 19361469 -12.3177 61186996 -12.2569 

135019647 -12.4705 120120920 -12.4283 125456366 -12.3703 84675331 -12.3177 80072544 -12.2532 

70625386 -12.4695 25900500 -12.4279 62231860 -12.3695 8119230 -12.3166 71370215 -12.2528 

117781961 -12.4685 115039483 -12.4252 107795735 -12.3695 151377965 -12.3159 104495466 -12.2512 

146136882 -12.4683 135432832 -12.4247 106350325 -12.3692 6183600 -12.3125 70599917 -12.2497 

43248020 -12.4682 43624536 -12.4209 138333091 -12.3688 82306554 -12.3104 84682708 -12.2492 

79686834 -12.4681 82930115 -12.4206 141715857 -12.3676 22730553 -12.3100 58963744 -12.2488 

63190306 -12.4680 154131287 -12.4203 589805 -12.3674 137939534 -12.3087 62993145 -12.2487 

101678557 -12.4679 17359123 -12.4199 62232546 -12.3672 43139210 -12.3073 125451889 -12.2476 

115872566 -12.4667 57292831 -12.4195 152431577 -12.3670 115485291 -12.3073 61321943 -12.2475 

138332818 -12.4643 9013141 -12.4194 116644474 -12.3663 95946 -12.3051 65459765 -12.2471 

18996400 -12.4637 20982041 -12.4193 65805904 -12.3659 138333625 -12.3048 2763954 -12.2464 

4600722 -12.4636 70898301 -12.4185 116216983 -12.3657 62232019 -12.3044 223138 -12.2464 

116035295 -12.4635 145843480 -12.4183 154256307 -12.3656 285600 -12.3038 5706835 -12.2464 

22563548 -12.4616 114260396 -12.4174 65502125 -12.3645 53664443 -12.3036 9013212 -12.2436 

138332590 -12.4607 114002258 -12.4156 65501925 -12.3645 67762832 -12.3036 143843028 -12.2420 

80695631 -12.4606 146737609 -12.4153 55158678 -12.3633 116266182 -12.3035 141598882 -12.2408 

107796305 -12.4601 112682974 -12.4152 141509988 -12.3610 65841089 -12.3034 43139179 -12.2399 

18369161 -12.4595 90752801 -12.4143 126972563 -12.3565 39368252 -12.3023 63187388 -12.2392 

23338289 -12.4584 977898 -12.4133 55158297 -12.3557 63954244 -12.3008 116027556 -12.2391 

7174 -12.4581 2953818 -12.4129 114411203 -12.3546 45072718 -12.3000 115485175 -12.2386 

39058268 -12.4579 70601469 -12.4126 104700323 -12.3539 138333442 -12.2986 43308752 -12.2383 

61827011 -12.4579 106216760 -12.4112 115033831 -12.3534 64049678 -12.2983 18316033 -12.2352 

61703962 -12.4575 82785333 -12.4109 647660 -12.3522 101520166 -12.2981 150746671 -12.2350 

143217677 -12.4563 8971355 -12.4069 23338269 -12.3495 138333439 -12.2975 62681344 -12.2348 

5695973 -12.4560 45036930 -12.4066 82319377 -12.3494 116041118 -12.2967 61157016 -12.2329 

126482300 -12.4560 18989910 -12.4065 87890593 -12.3488 23132277 -12.2965 108093357 -12.2329 

105484385 -12.4555 65803307 -12.4064 143183013 -12.3488 62231046 -12.2955 43321608 -12.2323 

149956783 -12.4549 64356978 -12.4061 45097764 -12.3476 106230983 -12.2929 88029273 -12.2313 

79837617 -12.4536 114004413 -12.4055 107935582 -12.3473 9013144 -12.2923 43139198 -12.2310 

65666142 -12.4505 107795788 -12.4055 123634729 -12.3470 79766747 -12.2921 68546982 -12.2310 

147000756 -12.4502 143394344 -12.4047 101304556 -12.3454 54188347 -12.2902 23338255 -12.2294 

62232547 -12.4498 27435322 -12.4037 149642038 -12.3452 12594527 -12.2896 17865883 -12.2286 

149004458 -12.4493 79350820 -12.4018 116037647 -12.3447 54988754 -12.2894 63623549 -12.2285 

114177020 -12.4487 134448273 -12.4009 67914855 -12.3434 71400962 -12.2885 104485004 -12.2278 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

61983647 -12.2273 63190016 -12.1753 140186856 -12.1224 138332796 -12.0590 135472681 -12.0081 

118491411 -12.2270 61321751 -12.1742 113510231 -12.1221 24689558 -12.0589 5268924 -12.0078 

80115099 -12.2266 101321369 -12.1736 138332838 -12.1218 152293194 -12.0578 1400697 -12.0078 

105466498 -12.2265 151374211 -12.1735 11357272 -12.1208 149497391 -12.0566 138334834 -12.0056 

138333616 -12.2255 119177657 -12.1708 227301 -12.1202 105969633 -12.0561 84664896 -12.0038 

43826189 -12.2252 141268597 -12.1669 108892436 -12.1196 53432587 -12.0556 68100771 -12.0035 

28604509 -12.2252 60974284 -12.1665 44828857 -12.1186 16790433 -12.0552 764599 -12.0021 

79695188 -12.2224 67271045 -12.1660 61203508 -12.1182 121224943 -12.0547 61404302 -12.0021 

149385182 -12.2222 107796081 -12.1631 23274247 -12.1178 55103362 -12.0545 23619702 -12.0009 

47684 -12.2212 6082767 -12.1616 60989945 -12.1174 116138694 -12.0539 19351173 -12.0002 

113352737 -12.2206 104698106 -12.1602 116215963 -12.1162 92003596 -12.0538 114131856 -12.0000 

61828775 -12.2201 154179533 -12.1601 154544137 -12.1162 9013209 -12.0518 20801493 -11.9991 

65560602 -12.2186 53647584 -12.1582 103848564 -12.1160 80387424 -12.0516 115520080 -11.9961 

28604381 -12.2182 63538635 -12.1549 150993987 -12.1148 63538140 -12.0512 5355697 -11.9953 

94007744 -12.2175 44828856 -12.1539 62301519 -12.1141 61194492 -12.0497 60643180 -11.9945 

43200263 -12.2174 39058262 -12.1533 2883124 -12.1120 9707433 -12.0494 131091000 -11.9935 

80112968 -12.2136 28604460 -12.1532 107795916 -12.1085 116129517 -12.0489 62231387 -11.9931 

14457385 -12.2099 119240287 -12.1529 11333830 -12.1074 105953962 -12.0461 114125741 -11.9928 

9013213 -12.2085 101864876 -12.1508 79840867 -12.1072 20475798 -12.0457 10801382 -11.9921 

116325647 -12.2083 43736050 -12.1506 60974386 -12.1064 107796260 -12.0448 542787 -11.9910 

136241430 -12.2080 22730168 -12.1497 14227379 -12.1061 54130426 -12.0433 53904375 -11.9906 

61704406 -12.2074 16772390 -12.1494 62682066 -12.1061 105766633 -12.0433 114504547 -11.9904 

104934324 -12.2073 50889049 -12.1489 81814157 -12.1036 63539149 -12.0431 107144728 -11.9864 

136085941 -12.2062 62336225 -12.1487 60643432 -12.1033 104934187 -12.0415 117043149 -11.9860 

65537839 -12.2052 106203059 -12.1485 138333653 -12.1006 3112778 -12.0396 53669509 -11.9854 

57086624 -12.2027 61971142 -12.1477 104484919 -12.1000 62710850 -12.0392 106232945 -11.9854 

14150247 -12.2014 130969026 -12.1469 129501366 -12.0993 28510043 -12.0386 61156659 -11.9846 

65074586 -12.2013 115523578 -12.1465 129990018 -12.0966 106191234 -12.0385 17608318 -11.9843 

142998844 -12.2012 116498671 -12.1463 79885382 -12.0957 106202792 -12.0383 40789024 -11.9837 

152276281 -12.2010 154431712 -12.1450 54354428 -12.0932 115522264 -12.0381 116498675 -11.9830 

10420674 -12.1978 56991312 -12.1443 9539350 -12.0930 93633322 -12.0379 11959005 -11.9817 

62134252 -12.1951 62682620 -12.1443 107935805 -12.0889 16771399 -12.0374 62711674 -11.9817 

148969374 -12.1949 105900610 -12.1441 238997 -12.0888 124251008 -12.0364 116342715 -11.9805 

21236546 -12.1937 104425585 -12.1438 82042202 -12.0881 23517577 -12.0362 62682247 -11.9802 

43736108 -12.1928 63632310 -12.1424 65043008 -12.0870 63837468 -12.0362 105945675 -11.9796 

61809857 -12.1924 107413683 -12.1424 54991809 -12.0840 105896085 -12.0362 115485283 -11.9791 

15496166 -12.1921 57099684 -12.1412 105940224 -12.0840 80390630 -12.0315 61196504 -11.9788 

63513986 -12.1917 82318158 -12.1409 130968177 -12.0838 62229584 -12.0300 145843475 -11.9769 

67357014 -12.1917 11379033 -12.1405 141160527 -12.0838 119177773 -12.0267 143217715 -11.9769 

63078254 -12.1915 65291523 -12.1400 152778144 -12.0826 80695790 -12.0264 63840143 -11.9763 

5048447 -12.1899 76851366 -12.1389 4370151 -12.0818 9013119 -12.0263 106177393 -11.9755 

115485331 -12.1892 107796472 -12.1387 53799998 -12.0812 834060 -12.0255 61831754 -11.9746 

4230332 -12.1886 116289548 -12.1373 70555319 -12.0810 54285572 -12.0242 116119604 -11.9744 

62210409 -12.1882 81113664 -12.1367 69767126 -12.0782 45084716 -12.0235 82319905 -11.9738 

153796960 -12.1882 67396549 -12.1364 65227177 -12.0778 11665613 -12.0234 22094724 -11.9718 

13075143 -12.1880 65457471 -12.1362 18970389 -12.0755 138333650 -12.0230 129898134 -11.9714 

23338281 -12.1872 104698170 -12.1347 1622610 -12.0753 5048448 -12.0228 20841769 -11.9713 

63538370 -12.1871 82800586 -12.1346 104697952 -12.0749 62684319 -12.0215 61704852 -11.9687 

63190150 -12.1869 107796480 -12.1341 152081590 -12.0744 89027470 -12.0209 138332982 -11.9684 

131168998 -12.1865 107796225 -12.1318 143425630 -12.0737 55208971 -12.0208 687877 -11.9671 

138332758 -12.1859 61704411 -12.1316 7059307 -12.0719 150339431 -12.0205 113295 -11.9669 

84689741 -12.1858 61421016 -12.1305 61826207 -12.0715 20342308 -12.0197 18996398 -11.9668 

138334868 -12.1856 62686232 -12.1299 61157554 -12.0712 154531819 -12.0190 138333003 -11.9666 

153741498 -12.1849 107935593 -12.1270 113416248 -12.0698 71338529 -12.0174 117568537 -11.9644 

80545144 -12.1848 91560083 -12.1266 745733 -12.0684 138333549 -12.0158 104486423 -11.9634 

81282626 -12.1847 115485170 -12.1265 62230346 -12.0672 62332500 -12.0149 138334681 -11.9630 

105448716 -12.1846 135516702 -12.1260 1622608 -12.0654 61454685 -12.0138 119177719 -11.9622 

136167554 -12.1843 106231069 -12.1253 152136245 -12.0642 124202988 -12.0132 12238915 -11.9608 

154239231 -12.1843 143243353 -12.1250 129500832 -12.0638 115485389 -12.0114 66876619 -11.9606 

11447411 -12.1837 106203082 -12.1245 121201027 -12.0638 13263369 -12.0113 6994165 -11.9600 

91475786 -12.1773 2363110 -12.1227 138332289 -12.0629 61702913 -12.0085 63117530 -11.9593 

16787729 -12.1765 303150 -12.1224 84768927 -12.0594 135617276 -12.0081 103925771 -11.9590 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

64346983 -11.9568 123831885 -11.8913 105781347 -11.8374 82318081 -11.7615 67861440 -11.6940 

81801619 -11.9548 118034448 -11.8913 61436837 -11.8370 63926940 -11.7605 113293213 -11.6940 

61571429 -11.9529 154292159 -11.8904 116193045 -11.8355 83841161 -11.7603 89418617 -11.6928 

114756928 -11.9514 273722 -11.8898 61594797 -11.8336 22900536 -11.7592 132526701 -11.6900 

131010168 -11.9512 102979057 -11.8862 107795779 -11.8330 102291801 -11.7591 113319829 -11.6891 

20070218 -11.9505 115520624 -11.8847 107200360 -11.8326 107935594 -11.7591 105761377 -11.6882 

120120905 -11.9503 115485152 -11.8840 59496963 -11.8304 45089301 -11.7588 63604977 -11.6881 

210327 -11.9496 88643362 -11.8838 3441847 -11.8301 88911671 -11.7577 63117414 -11.6871 

21555380 -11.9493 6950245 -11.8819 62105525 -11.8285 62135117 -11.7573 3438173 -11.6845 

91826535 -11.9490 129500831 -11.8814 129243879 -11.8281 115485264 -11.7542 135455057 -11.6842 

2482 -11.9488 68208227 -11.8807 62231857 -11.8275 39058245 -11.7535 43353190 -11.6821 

63184858 -11.9487 54988081 -11.8783 65227178 -11.8253 104700454 -11.7530 67978730 -11.6821 

63188229 -11.9476 17360543 -11.8779 79725936 -11.8243 103871804 -11.7490 15621153 -11.6801 

61669845 -11.9471 106295170 -11.8777 136224218 -11.8224 90349101 -11.7481 65086881 -11.6796 

81814478 -11.9465 104698417 -11.8766 138333984 -11.8193 103276174 -11.7476 60730834 -11.6785 

43267298 -11.9444 131597580 -11.8766 135756446 -11.8179 115485129 -11.7473 64678176 -11.6785 

58347543 -11.9434 40457343 -11.8764 54941583 -11.8178 16778051 -11.7470 107795908 -11.6762 

19423188 -11.9430 113485808 -11.8759 101208 -11.8169 79188446 -11.7468 61278483 -11.6751 

83387171 -11.9423 107796442 -11.8750 118483591 -11.8162 107935824 -11.7462 227300 -11.6745 

116147325 -11.9416 18996399 -11.8748 64599150 -11.8159 104698131 -11.7450 80363068 -11.6745 

138332874 -11.9416 138334891 -11.8737 2754851 -11.8145 152139948 -11.7446 62120069 -11.6724 

62264530 -11.9388 107935811 -11.8728 11832501 -11.8142 88850512 -11.7440 58057844 -11.6717 

62709323 -11.9382 54961707 -11.8706 20058936 -11.8139 79838384 -11.7415 118239367 -11.6710 

106330798 -11.9370 62727614 -11.8697 105820404 -11.8122 114490029 -11.7401 55103413 -11.6693 

63223115 -11.9369 62230187 -11.8696 121324997 -11.8120 25732495 -11.7388 62122167 -11.6687 

18965983 -11.9365 62104781 -11.8688 68113506 -11.8117 91012989 -11.7388 13196036 -11.6667 

61226389 -11.9352 82096860 -11.8679 83219025 -11.8093 105698361 -11.7374 9709990 -11.6660 

58560759 -11.9304 138332129 -11.8676 3145878 -11.8054 4914 -11.7354 103925172 -11.6655 

105938990 -11.9300 115485263 -11.8666 115463285 -11.8054 12314524 -11.7350 63117403 -11.6652 

79837140 -11.9296 6908273 -11.8651 140590233 -11.8047 61573564 -11.7327 17865885 -11.6651 

135040555 -11.9296 39372110 -11.8634 107935804 -11.8033 106216783 -11.7312 4171414 -11.6630 

59112723 -11.9290 23338276 -11.8621 102364731 -11.8018 106216314 -11.7297 23338293 -11.6609 

43736105 -11.9288 64917543 -11.8582 116423403 -11.8004 151597717 -11.7295 82300978 -11.6607 

17974665 -11.9272 145966098 -11.8558 104698680 -11.7989 91393068 -11.7287 81114032 -11.6601 

70298383 -11.9225 62681887 -11.8554 134648459 -11.7988 24807386 -11.7274 63189796 -11.6592 

61702916 -11.9218 54299164 -11.8549 86085974 -11.7965 61196449 -11.7268 107796643 -11.6569 

28801088 -11.9189 114807103 -11.8540 88642362 -11.7956 62966357 -11.7234 153924614 -11.6569 

62812053 -11.9188 86594440 -11.8526 116037659 -11.7952 126495518 -11.7215 79687264 -11.6562 

5906492 -11.9186 10466641 -11.8506 63528494 -11.7942 65554592 -11.7184 116301946 -11.6539 

63183579 -11.9173 1494032 -11.8505 115485287 -11.7888 13639516 -11.7173 63267003 -11.6522 

118447793 -11.9167 115867832 -11.8480 24873884 -11.7886 115453006 -11.7163 138332736 -11.6519 

1518727 -11.9140 28604396 -11.8477 70590721 -11.7884 104655391 -11.7157 63562693 -11.6517 

104700352 -11.9134 149323069 -11.8477 65598064 -11.7829 107796637 -11.7143 151978464 -11.6507 

82851298 -11.9109 104698018 -11.8473 61828193 -11.7826 147551147 -11.7140 1230219 -11.6495 

104700288 -11.9098 61344497 -11.8468 114150208 -11.7824 20333681 -11.7139 23338267 -11.6495 

81282181 -11.9095 147174153 -11.8459 104700431 -11.7802 61196425 -11.7099 88611481 -11.6483 

150242044 -11.9094 113644919 -11.8453 3649509 -11.7801 43541329 -11.7081 3419179 -11.6481 

115485169 -11.9093 138333085 -11.8449 29276101 -11.7797 105663990 -11.7081 63187947 -11.6480 

62230523 -11.9081 43139214 -11.8448 67896275 -11.7785 39058269 -11.7071 103356392 -11.6479 

104698172 -11.9047 79841276 -11.8436 4347604 -11.7781 80367162 -11.7055 53657344 -11.6471 

103791481 -11.9025 70305007 -11.8426 106329716 -11.7779 152385151 -11.7034 9856814 -11.6469 

107795914 -11.9024 63539336 -11.8423 80694810 -11.7774 16788256 -11.7014 101801002 -11.6468 

101376453 -11.8998 3613869 -11.8421 150540313 -11.7761 94373343 -11.7008 138543055 -11.6447 

61209713 -11.8961 20382882 -11.8417 138333230 -11.7752 22257327 -11.7007 51922251 -11.6442 

1550868 -11.8945 62994000 -11.8416 60703929 -11.7750 82317908 -11.7006 44278802 -11.6439 

119240325 -11.8938 103791506 -11.8402 90336011 -11.7734 4135900 -11.7005 43267447 -11.6439 

63212765 -11.8935 11438299 -11.8396 45089758 -11.7733 79695822 -11.6998 44828852 -11.6436 

63950351 -11.8929 140291853 -11.8394 23338285 -11.7725 5824354 -11.6997 68277182 -11.6421 

63189953 -11.8927 20759693 -11.8384 87769163 -11.7715 148443776 -11.6992 69781586 -11.6411 

70625376 -11.8919 18996393 -11.8380 62685499 -11.7699 11148629 -11.6981 91738541 -11.6411 

114932958 -11.8917 138332815 -11.8376 127125356 -11.7694 22035446 -11.6981 114154302 -11.6407 

9012762 -11.8915 13791585 -11.8374 64566967 -11.7691 116193310 -11.6953 61190346 -11.6406 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

90089636 -11.6405 81114264 -11.5793 61156653 -11.5234 14298263 -11.4727 40789022 -11.4130 

78979716 -11.6396 130242838 -11.5779 141242648 -11.5230 115325913 -11.4720 44828862 -11.4123 

60989386 -11.6377 57662368 -11.5773 28786067 -11.5229 3485749 -11.4719 104655566 -11.4122 

63190280 -11.6367 139631572 -11.5764 62711126 -11.5216 115485366 -11.4712 129870449 -11.4122 

10589508 -11.6366 81977401 -11.5748 113337904 -11.5175 79686940 -11.4711 43774336 -11.4079 

115730016 -11.6333 55049292 -11.5747 121201661 -11.5175 20838522 -11.4701 129898138 -11.4067 

60643087 -11.6316 150072893 -11.5734 9013225 -11.5158 150652605 -11.4692 54956467 -11.4059 

107792928 -11.6313 54335375 -11.5730 64002817 -11.5148 4290226 -11.4677 116056088 -11.4042 

17974655 -11.6304 28604280 -11.5718 233272 -11.5145 104700457 -11.4676 21613378 -11.4023 

68427097 -11.6300 63860041 -11.5708 61325338 -11.5141 138332742 -11.4666 115485483 -11.3993 

152145997 -11.6289 68210205 -11.5708 43139182 -11.5138 63603246 -11.4653 124630209 -11.3953 

154097510 -11.6274 4474219 -11.5697 20315615 -11.5133 61465744 -11.4645 114002132 -11.3927 

63185480 -11.6269 152495478 -11.5692 151302187 -11.5123 114413590 -11.4597 155647608 -11.3880 

138333132 -11.6262 138334783 -11.5676 63864820 -11.5122 19577452 -11.4591 148130639 -11.3858 

138333652 -11.6261 107796377 -11.5675 117560139 -11.5113 43209922 -11.4590 84379046 -11.3843 

22751599 -11.6248 23457833 -11.5645 6391170 -11.5112 577679 -11.4588 63188080 -11.3826 

103791513 -11.6246 138332119 -11.5640 88199027 -11.5094 63185341 -11.4588 105778324 -11.3826 

153850309 -11.6240 20463803 -11.5629 151956285 -11.5094 129690768 -11.4586 141014625 -11.3817 

18996397 -11.6224 64677058 -11.5622 101452826 -11.5078 149569763 -11.4575 113319835 -11.3810 

107854872 -11.6214 131869332 -11.5616 65516406 -11.5075 114002370 -11.4568 63996148 -11.3803 

88465793 -11.6212 131072132 -11.5612 138334013 -11.5075 60973643 -11.4565 21486329 -11.3782 

129375445 -11.6205 132967058 -11.5598 87844409 -11.5073 142682980 -11.4564 65677531 -11.3779 

153814088 -11.6191 64416094 -11.5585 62231844 -11.5072 112741401 -11.4557 8119708 -11.3777 

81975953 -11.6190 138333666 -11.5557 138334020 -11.5053 227305 -11.4552 71564618 -11.3768 

6369224 -11.6185 3648160 -11.5555 101175342 -11.5046 148346390 -11.4550 118684284 -11.3747 

90337993 -11.6162 10852010 -11.5543 69089645 -11.5035 58271411 -11.4545 155291893 -11.3733 

101572146 -11.6155 398436 -11.5529 61184208 -11.5029 40457345 -11.4534 116416357 -11.3723 

62710431 -11.6148 79885580 -11.5522 23274272 -11.5005 62701301 -11.4500 116302739 -11.3678 

784638 -11.6144 43569286 -11.5516 21732819 -11.4988 92930064 -11.4486 75046 -11.3674 

123720467 -11.6144 63949939 -11.5504 6251785 -11.4979 3793881 -11.4475 120089346 -11.3674 

43774333 -11.6134 150180125 -11.5485 15311269 -11.4964 138333092 -11.4472 149787275 -11.3672 

61703667 -11.6124 14279811 -11.5453 16228385 -11.4962 1861239 -11.4471 114102031 -11.3671 

61277404 -11.6112 115485294 -11.5440 67784531 -11.4948 79841472 -11.4470 107935618 -11.3671 

62680987 -11.6111 43321599 -11.5436 117665279 -11.4947 11174464 -11.4458 62264690 -11.3661 

103878510 -11.6087 23455489 -11.5434 62230000 -11.4944 43736054 -11.4450 114618007 -11.3658 

43139203 -11.6085 62227550 -11.5418 106213751 -11.4944 43266628 -11.4449 64681883 -11.3644 

134098331 -11.6035 19852896 -11.5411 12480569 -11.4937 65597126 -11.4413 7025831 -11.3635 

105420523 -11.6028 112480029 -11.5408 103464872 -11.4934 107796054 -11.4401 70486351 -11.3634 

64005338 -11.6025 776165 -11.5404 137939040 -11.4917 100977252 -11.4387 104328548 -11.3634 

61705171 -11.6023 138333663 -11.5400 107796380 -11.4907 104700443 -11.4378 105914260 -11.3625 

120121072 -11.6010 82319992 -11.5389 104698215 -11.4905 70131021 -11.4368 82535929 -11.3621 

63689150 -11.6000 81815345 -11.5384 89881425 -11.4893 64467817 -11.4358 138333363 -11.3616 

17858590 -11.5996 138333624 -11.5384 9013203 -11.4892 63695245 -11.4343 153850310 -11.3595 

63564980 -11.5994 115485428 -11.5383 4104649 -11.4888 138333129 -11.4293 23338272 -11.3570 

54322902 -11.5993 63687130 -11.5379 4349343 -11.4864 113319849 -11.4292 11716311 -11.3560 

112479960 -11.5980 57953895 -11.5377 62231218 -11.4858 22760721 -11.4289 143593026 -11.3547 

106329930 -11.5964 146809249 -11.5376 18783992 -11.4845 114411593 -11.4289 152615099 -11.3546 

78907962 -11.5924 115485392 -11.5339 64766813 -11.4840 107796658 -11.4289 62682997 -11.3541 

104698207 -11.5916 55049198 -11.5328 55134627 -11.4822 81113189 -11.4286 104828580 -11.3524 

124745180 -11.5916 63526616 -11.5328 69041608 -11.4820 138333067 -11.4270 43735999 -11.3520 

150758912 -11.5909 129898146 -11.5325 64597120 -11.4801 138375786 -11.4252 141339503 -11.3520 

154360114 -11.5896 43375095 -11.5321 138333554 -11.4789 9012961 -11.4220 123890140 -11.3509 

152747865 -11.5894 151915991 -11.5317 58375495 -11.4785 114172735 -11.4217 28604518 -11.3466 

55227732 -11.5882 18996391 -11.5303 107856073 -11.4773 136642908 -11.4213 61200025 -11.3439 

42950 -11.5875 145487874 -11.5299 79765924 -11.4771 136958411 -11.4212 151476239 -11.3432 

69940341 -11.5857 64001768 -11.5297 46868536 -11.4767 20833878 -11.4211 113581758 -11.3415 

23274825 -11.5852 81756783 -11.5293 7918766 -11.4760 138332880 -11.4205 118537556 -11.3411 

138333642 -11.5851 101442885 -11.5292 129898136 -11.4757 28604177 -11.4189 9013224 -11.3381 

101718097 -11.5835 135711225 -11.5282 9751472 -11.4754 43774334 -11.4179 152934096 -11.3379 

17172324 -11.5815 103178637 -11.5260 9013222 -11.4739 106315237 -11.4168 28785875 -11.3372 

106232983 -11.5813 115485455 -11.5251 138333885 -11.4733 81976793 -11.4146 79686941 -11.3366 

61194521 -11.5801 3016481 -11.5248 967763 -11.4727 154694539 -11.4136 62682623 -11.3347 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

28801206 -11.3288 138333857 -11.2539 138333857 -11.1818 61206745 -11.1273 118086709 -11.0599 

117793650 -11.3288 55225167 -11.2532 55225167 -11.1811 53430427 -11.1257 139823763 -11.0591 

58963732 -11.3279 107706125 -11.2511 107706125 -11.1809 115485123 -11.1257 63189973 -11.0589 

4587135 -11.3214 142761768 -11.2511 142761768 -11.1808 135516703 -11.1250 58809818 -11.0578 

81798244 -11.3212 9013171 -11.2491 9013171 -11.1802 151075500 -11.1234 65892973 -11.0572 

43308755 -11.3206 65598070 -11.2485 65598070 -11.1771 76974790 -11.1229 61521520 -11.0552 

62838018 -11.3203 115485484 -11.2457 115485484 -11.1766 63188037 -11.1223 2817805 -11.0524 

115485135 -11.3190 129137821 -11.2443 129137821 -11.1764 91473467 -11.1218 138333896 -11.0522 

63958767 -11.3183 132187336 -11.2421 132187336 -11.1764 116133325 -11.1200 87974122 -11.0517 

65228586 -11.3179 106295046 -11.2409 106295046 -11.1761 6031447 -11.1184 63687670 -11.0501 

63537025 -11.3174 70625375 -11.2397 70625375 -11.1743 140328381 -11.1178 63187536 -11.0494 

105645784 -11.3162 87074565 -11.2387 87074565 -11.1726 23005198 -11.1152 142373415 -11.0487 

63076518 -11.3161 43139216 -11.2380 43139216 -11.1724 87561940 -11.1143 23338290 -11.0485 

122707255 -11.3155 102979044 -11.2379 102979044 -11.1720 97114 -11.1132 65252155 -11.0474 

113270188 -11.3109 114009324 -11.2377 114009324 -11.1718 61605058 -11.1127 21631614 -11.0461 

113319788 -11.3106 82319207 -11.2354 82319207 -11.1708 107796652 -11.1123 62365505 -11.0445 

115325907 -11.3101 138333387 -11.2353 138333387 -11.1702 63190310 -11.1120 23338312 -11.0441 

687887 -11.3094 136665109 -11.2337 136665109 -11.1700 23338263 -11.1119 63190264 -11.0435 

121012836 -11.3092 113319782 -11.2315 113319782 -11.1685 105945668 -11.1116 143812344 -11.0421 

18070264 -11.3085 61200823 -11.2296 61200823 -11.1679 62231039 -11.1101 63189733 -11.0413 

149929347 -11.3083 306355 -11.2292 306355 -11.1674 4856003 -11.1096 138333096 -11.0399 

140717972 -11.3066 137365349 -11.2285 137365349 -11.1673 62232545 -11.1090 102602070 -11.0368 

115485272 -11.3055 62711148 -11.2272 62711148 -11.1666 138334865 -11.1087 152550923 -11.0368 

106713690 -11.3039 55148278 -11.2262 55148278 -11.1660 90784555 -11.1077 79200397 -11.0367 

105755909 -11.3029 4097483 -11.2246 4097483 -11.1659 54077984 -11.1076 89519055 -11.0322 

138333522 -11.3017 43272271 -11.2245 43272271 -11.1646 43774354 -11.1075 138333139 -11.0321 

116498632 -11.2988 138334028 -11.2237 138334028 -11.1637 129042211 -11.1071 11103396 -11.0317 

121848822 -11.2979 54997682 -11.2233 54997682 -11.1590 6943553 -11.1045 57847019 -11.0314 

92930065 -11.2963 116193080 -11.2219 116193080 -11.1585 121324986 -11.1037 105680533 -11.0289 

7762222 -11.2959 22564610 -11.2207 22564610 -11.1563 14425151 -11.1026 62121990 -11.0287 

54372908 -11.2951 43264336 -11.2202 43264336 -11.1552 81756841 -11.1023 64824603 -11.0283 

4741721 -11.2930 135511334 -11.2188 135511334 -11.1543 20336006 -11.1022 152661041 -11.0283 

63219459 -11.2914 4778017 -11.2187 4778017 -11.1537 53731131 -11.1011 6908275 -11.0270 

106213922 -11.2906 63514666 -11.2167 63514666 -11.1537 43139227 -11.0984 6908271 -11.0270 

53986733 -11.2878 104697943 -11.2167 104697943 -11.1533 60973523 -11.0975 129499531 -11.0254 

114217257 -11.2853 67120549 -11.2166 67120549 -11.1517 64824602 -11.0953 121200985 -11.0254 

43735994 -11.2819 91596137 -11.2162 91596137 -11.1517 43362901 -11.0950 68382632 -11.0253 

142687939 -11.2815 11032776 -11.2161 11032776 -11.1496 61197195 -11.0947 63189736 -11.0231 

140590215 -11.2813 82930313 -11.2161 82930313 -11.1478 43774353 -11.0896 116147285 -11.0208 

125830 -11.2795 69639919 -11.2156 69639919 -11.1475 59987869 -11.0894 138333051 -11.0190 

115485301 -11.2791 53658172 -11.2139 53658172 -11.1467 138333233 -11.0892 62230175 -11.0151 

146350180 -11.2771 61451315 -11.2093 61451315 -11.1465 23009482 -11.0890 116020177 -11.0145 

81055972 -11.2769 81815097 -11.2083 81815097 -11.1446 45089784 -11.0889 141304574 -11.0142 

61479104 -11.2767 43139169 -11.2074 43139169 -11.1439 57062633 -11.0871 113466795 -11.0117 

1913213 -11.2744 6467346 -11.2071 6467346 -11.1434 45089234 -11.0858 138332761 -11.0099 

61481206 -11.2721 107400137 -11.2064 107400137 -11.1415 80099643 -11.0846 123447953 -11.0095 

126615016 -11.2706 65508202 -11.2057 65508202 -11.1414 61206103 -11.0843 563564 -11.0084 

101304602 -11.2701 105407510 -11.2036 105407510 -11.1411 107793324 -11.0822 116353286 -11.0079 

61251418 -11.2698 104698432 -11.2023 104698432 -11.1387 24445934 -11.0777 61185243 -11.0077 

107227692 -11.2692 103925767 -11.2021 103925767 -11.1387 121009865 -11.0763 134087542 -11.0065 

146712187 -11.2690 55050452 -11.2010 55050452 -11.1380 61197031 -11.0743 65515215 -11.0053 

62682250 -11.2683 43584660 -11.2001 43584660 -11.1379 131190017 -11.0742 87368452 -11.0041 

80221827 -11.2670 61513902 -11.1996 61513902 -11.1348 115485409 -11.0709 113319792 -11.0020 

23338309 -11.2648 63925962 -11.1955 63925962 -11.1339 152366327 -11.0696 11084981 -11.0003 

59376252 -11.2615 86245165 -11.1955 86245165 -11.1328 63076507 -11.0670 154260996 -10.9995 

116645396 -11.2611 56828899 -11.1885 56828899 -11.1317 116113129 -11.0648 6477906 -10.9988 

9012960 -11.2605 106177234 -11.1868 106177234 -11.1315 671171 -11.0647 119086184 -10.9985 

140063962 -11.2589 105709471 -11.1866 105709471 -11.1302 43570252 -11.0623 129898147 -10.9982 

82318275 -11.2586 47666 -11.1858 47666 -11.1298 71339628 -11.0620 70072383 -10.9966 

114250383 -11.2580 62122350 -11.1857 62122350 -11.1285 154271536 -11.0613 97038447 -10.9925 

149975762 -11.2554 55161130 -11.1838 55161130 -11.1279 138334671 -11.0611 21979415 -10.9910 

105415360 -11.2545 62711166 -11.1831 62711166 -11.1279 28541046 -11.0602 71340767 -10.9902 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

10492186 -10.9897 9013192 -10.8982 81800126 -10.8416 296160 -10.7725 61189738 -10.7104 

80258755 -10.9886 5028048 -10.8981 151485288 -10.8399 151946644 -10.7722 90358340 -10.7086 

61577325 -10.9881 59137798 -10.8980 103586363 -10.8366 62121311 -10.7721 132605019 -10.7044 

64354866 -10.9863 114201139 -10.8974 82536518 -10.8341 63189895 -10.7721 106429317 -10.7037 

120089400 -10.9803 65074634 -10.8973 61302295 -10.8317 102148921 -10.7711 21182553 -10.7032 

2828923 -10.9801 55140651 -10.8924 147358163 -10.8317 70078970 -10.7702 151163415 -10.7016 

61194355 -10.9789 83221246 -10.8921 150695185 -10.8312 4281352 -10.7696 150400145 -10.7016 

138333450 -10.9738 91619143 -10.8918 65498712 -10.8306 117043153 -10.7678 1556482 -10.6994 

9013101 -10.9723 64566769 -10.8915 19621389 -10.8299 65715756 -10.7670 154273076 -10.6976 

123885004 -10.9716 108806840 -10.8886 84323053 -10.8275 104698248 -10.7649 129439296 -10.6971 

43541331 -10.9714 144976014 -10.8881 150380499 -10.8267 104698291 -10.7633 69424489 -10.6965 

61575667 -10.9710 106826129 -10.8878 54075057 -10.8259 43265120 -10.7631 6908269 -10.6958 

55158490 -10.9689 115042000 -10.8868 152072602 -10.8258 63189928 -10.7627 6908267 -10.6958 

107935814 -10.9683 116303373 -10.8864 107935583 -10.8238 138333206 -10.7620 61592426 -10.6944 

76763935 -10.9672 113307657 -10.8861 113328109 -10.8222 4681274 -10.7618 570822 -10.6943 

62711301 -10.9653 142627753 -10.8853 20871610 -10.8207 16773910 -10.7615 79007381 -10.6906 

80390685 -10.9645 63164457 -10.8849 106177257 -10.8202 115485262 -10.7615 116080929 -10.6891 

82930794 -10.9601 63212808 -10.8824 5182775 -10.8187 138334024 -10.7611 28801216 -10.6868 

69409046 -10.9573 63003341 -10.8820 63511683 -10.8180 138334022 -10.7597 108020830 -10.6843 

71003 -10.9564 3019696 -10.8814 54988798 -10.8146 62680820 -10.7574 20482523 -10.6841 

150355585 -10.9556 138002 -10.8814 105698225 -10.8140 45089777 -10.7558 102077168 -10.6836 

54526836 -10.9551 142038609 -10.8802 130161767 -10.8135 98869059 -10.7550 80099965 -10.6835 

57674752 -10.9534 753759 -10.8788 115485441 -10.8126 28604476 -10.7545 131143799 -10.6817 

151600838 -10.9530 153877308 -10.8776 61446479 -10.8124 53422656 -10.7536 63837643 -10.6808 

135537972 -10.9529 135748401 -10.8774 23338261 -10.8115 152274403 -10.7516 104495486 -10.6805 

114132733 -10.9520 116116137 -10.8765 39732898 -10.8098 115568923 -10.7506 210190 -10.6796 

77713898 -10.9513 63189977 -10.8751 148797152 -10.8089 107795725 -10.7490 28604391 -10.6796 

134918296 -10.9508 19423189 -10.8750 23274523 -10.8087 154097870 -10.7489 61660967 -10.6791 

307737 -10.9506 62135443 -10.8745 18979725 -10.8084 43570277 -10.7486 150764599 -10.6785 

62230189 -10.9491 116371101 -10.8742 102379474 -10.8084 20307977 -10.7476 59847705 -10.6761 

45320 -10.9488 120120838 -10.8727 105971172 -10.8081 970956 -10.7470 22730783 -10.6758 

105944415 -10.9483 22096622 -10.8723 142923883 -10.8071 152687241 -10.7463 138332972 -10.6751 

107796290 -10.9453 63513093 -10.8719 9013107 -10.8058 61845861 -10.7447 65165878 -10.6750 

61183265 -10.9440 57623943 -10.8718 23338288 -10.8053 61827397 -10.7441 76330746 -10.6744 

63514332 -10.9435 61304076 -10.8693 61702926 -10.8021 1913211 -10.7420 61592396 -10.6729 

55125584 -10.9417 121354312 -10.8693 28635 -10.8019 137292363 -10.7413 1801348 -10.6704 

131709126 -10.9387 138333399 -10.8683 88831559 -10.8016 25558548 -10.7406 63075984 -10.6704 

55209656 -10.9385 61204757 -10.8682 9013191 -10.8011 43105074 -10.7404 106213847 -10.6660 

3125547 -10.9372 140780781 -10.8669 62033327 -10.8005 153493988 -10.7400 63190102 -10.6640 

138333137 -10.9341 103791532 -10.8650 61199162 -10.8003 148709230 -10.7399 21027056 -10.6621 

123299543 -10.9338 135711223 -10.8639 54113943 -10.7979 141242653 -10.7396 155139153 -10.6575 

299748 -10.9316 113786334 -10.8635 63189926 -10.7969 23193105 -10.7386 9013128 -10.6551 

119177753 -10.9298 19959881 -10.8622 152695210 -10.7969 138333627 -10.7337 103339096 -10.6526 

65254973 -10.9290 81974619 -10.8612 140291824 -10.7965 139946127 -10.7327 20323913 -10.6516 

29777308 -10.9270 154279456 -10.8566 64678175 -10.7954 88388782 -10.7326 91145087 -10.6474 

61199121 -10.9270 21538793 -10.8553 150683075 -10.7941 61156834 -10.7310 62888257 -10.6454 

66986494 -10.9250 61828543 -10.8553 12428776 -10.7932 57172693 -10.7305 114410174 -10.6454 

28604515 -10.9210 117928655 -10.8548 20667055 -10.7930 45426885 -10.7301 62711843 -10.6416 

43173508 -10.9180 104017588 -10.8544 63190181 -10.7892 61157556 -10.7276 105698432 -10.6410 

136167549 -10.9171 107796638 -10.8529 9013202 -10.7885 9751512 -10.7261 62231848 -10.6406 

114217266 -10.9164 138334813 -10.8529 64499554 -10.7875 142489327 -10.7254 25706 -10.6384 

7470078 -10.9152 55158491 -10.8528 57869628 -10.7864 39359996 -10.7247 138334889 -10.6371 

152072603 -10.9147 107796239 -10.8523 105415378 -10.7847 116191031 -10.7236 3034781 -10.6365 

129898135 -10.9141 43735988 -10.8522 43238513 -10.7845 63701164 -10.7227 3973425 -10.6363 

82536420 -10.9123 151349016 -10.8519 105945131 -10.7827 6952941 -10.7225 784636 -10.6363 

128868 -10.9112 45089674 -10.8501 58985440 -10.7805 101304562 -10.7216 16772684 -10.6353 

43139225 -10.9088 107795986 -10.8490 83832808 -10.7798 61190881 -10.7215 43736118 -10.6278 

120120922 -10.9075 140063993 -10.8490 62197839 -10.7786 63695252 -10.7185 61465626 -10.6278 

14254861 -10.9035 136167553 -10.8477 20077248 -10.7767 81682680 -10.7173 62232566 -10.6273 

22730056 -10.9027 99976353 -10.8471 24702751 -10.7759 8971361 -10.7162 63514691 -10.6265 

765803 -10.9015 61470920 -10.8456 64678177 -10.7752 57869723 -10.7159 66690700 -10.6246 

7066765 -10.8985 87200194 -10.8452 4712246 -10.7736 63995807 -10.7149 81818512 -10.6238 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

46848967 -10.6187 107935627 -10.5235 57044087 -10.4363 69637685 -10.3627 61302714 -10.2909 

88642372 -10.6157 102994607 -10.5212 79687153 -10.4315 103190110 -10.3622 154325011 -10.2908 

138333005 -10.6154 23338306 -10.5208 28665906 -10.4301 116288653 -10.3615 61704546 -10.2894 

70130140 -10.6115 136167550 -10.5193 63190020 -10.4271 115485469 -10.3580 135537446 -10.2878 

23615924 -10.6098 107796645 -10.5186 124384238 -10.4264 115426524 -10.3574 116288279 -10.2873 

115485309 -10.6093 1787889 -10.5179 11958986 -10.4261 62231548 -10.3555 105954164 -10.2868 

65476715 -10.6068 20549376 -10.5167 7028096 -10.4261 107935586 -10.3551 81945078 -10.2860 

114201136 -10.6062 114217256 -10.5160 24155513 -10.4260 43263559 -10.3535 61588510 -10.2856 

107480404 -10.6055 121324984 -10.5156 57625919 -10.4243 1471252 -10.3517 61704106 -10.2855 

102906546 -10.6034 61566543 -10.5124 140146351 -10.4242 143593767 -10.3517 83220129 -10.2808 

53787142 -10.6029 55107322 -10.5110 138333133 -10.4229 61592073 -10.3507 61592162 -10.2800 

108823334 -10.6015 66634506 -10.5109 113465846 -10.4219 61604883 -10.3502 107935807 -10.2793 

55265437 -10.6013 115485411 -10.5056 154333129 -10.4215 62120430 -10.3488 3063284 -10.2791 

61831933 -10.5967 117665270 -10.5011 54043374 -10.4191 107471743 -10.3481 85830448 -10.2772 

106148788 -10.5958 138332128 -10.5010 13307867 -10.4177 43789122 -10.3469 227991 -10.2714 

50889054 -10.5944 79257615 -10.4967 61198150 -10.4177 43572283 -10.3460 107793524 -10.2710 

135494257 -10.5934 142449165 -10.4965 11436614 -10.4166 63117413 -10.3451 135400682 -10.2707 

113327247 -10.5923 65042913 -10.4964 97038445 -10.4163 90674696 -10.3447 119177685 -10.2698 

116041111 -10.5922 63078255 -10.4960 64766373 -10.4161 44814803 -10.3444 102993991 -10.2696 

141339504 -10.5887 61186413 -10.4943 17974656 -10.4154 61156658 -10.3444 977899 -10.2680 

55027923 -10.5856 116316348 -10.4937 107935790 -10.4140 143217833 -10.3422 20871602 -10.2678 

19754375 -10.5841 20738346 -10.4909 62135104 -10.4130 106216368 -10.3411 39732910 -10.2673 

62861682 -10.5840 799929 -10.4881 1758554 -10.4127 113498713 -10.3393 2786766 -10.2655 

641997 -10.5815 9013214 -10.4878 55265438 -10.4124 20841630 -10.3390 55107408 -10.2644 

123182038 -10.5813 578058 -10.4874 81798270 -10.4122 609906 -10.3379 115485295 -10.2643 

113417948 -10.5807 120120854 -10.4873 107795922 -10.4107 55159244 -10.3377 137268653 -10.2609 

577542 -10.5797 138334016 -10.4872 63514690 -10.4037 69867905 -10.3376 129106091 -10.2603 

103730471 -10.5797 9013218 -10.4864 61594663 -10.4019 116301957 -10.3362 63528341 -10.2602 

13079657 -10.5789 69714018 -10.4845 86068016 -10.4018 785682 -10.3359 138333052 -10.2590 

63189772 -10.5776 83055387 -10.4820 62121826 -10.3994 28801102 -10.3322 606567 -10.2560 

80221381 -10.5768 138333982 -10.4803 20116499 -10.3987 69968798 -10.3281 4127590 -10.2548 

100958408 -10.5755 132199945 -10.4793 64009968 -10.3979 10422508 -10.3263 120526234 -10.2536 

113327231 -10.5739 81115956 -10.4785 120120967 -10.3968 129499532 -10.3256 152394886 -10.2531 

88199028 -10.5724 106330631 -10.4780 104698763 -10.3958 106703097 -10.3245 85884617 -10.2530 

9751452 -10.5688 962303 -10.4771 12272380 -10.3956 121904092 -10.3245 20382879 -10.2501 

154752238 -10.5688 138332231 -10.4771 21629100 -10.3956 57403380 -10.3229 138333057 -10.2497 

82177966 -10.5681 28364126 -10.4758 28604189 -10.3955 63189995 -10.3219 59847677 -10.2492 

138333106 -10.5664 61704254 -10.4756 62120074 -10.3953 63844084 -10.3216 103586368 -10.2478 

61660917 -10.5638 90033167 -10.4738 107935671 -10.3952 107399111 -10.3215 23130852 -10.2471 

104160578 -10.5612 23333892 -10.4722 107796646 -10.3938 61828622 -10.3196 140328725 -10.2454 

61884194 -10.5601 21027051 -10.4702 43265118 -10.3936 106178521 -10.3138 120157248 -10.2435 

4742056 -10.5589 119177650 -10.4697 829443 -10.3924 16776670 -10.3134 61404876 -10.2423 

106216552 -10.5581 150688547 -10.4697 43586166 -10.3920 25220162 -10.3129 22730098 -10.2395 

55055822 -10.5562 65560661 -10.4691 76893970 -10.3903 14246359 -10.3127 116215891 -10.2393 

81368109 -10.5537 106042880 -10.4643 113319860 -10.3901 12160379 -10.3126 133083640 -10.2377 

82949651 -10.5488 63537989 -10.4642 43263558 -10.3883 83840699 -10.3119 140573492 -10.2367 

136415050 -10.5454 122108112 -10.4596 4999211 -10.3877 138333371 -10.3118 20871608 -10.2360 

107935565 -10.5449 139755429 -10.4588 89516885 -10.3876 44138696 -10.3117 13307865 -10.2358 

62120779 -10.5444 43274707 -10.4586 62120252 -10.3873 56687877 -10.3109 23274270 -10.2350 

154313814 -10.5408 90356126 -10.4560 144088183 -10.3873 1758556 -10.3102 962280 -10.2347 

114017935 -10.5392 62122169 -10.4547 124423547 -10.3851 129748084 -10.3095 44828848 -10.2347 

138333202 -10.5390 15294633 -10.4520 135883474 -10.3823 62229595 -10.3083 64034467 -10.2334 

120157229 -10.5379 23338257 -10.4481 114102034 -10.3815 138333102 -10.3074 54291623 -10.2333 

57194871 -10.5341 107792795 -10.4479 23338280 -10.3780 105418574 -10.3068 137273999 -10.2298 

17341394 -10.5318 117043138 -10.4460 13655810 -10.3777 5866925 -10.3051 106401101 -10.2278 

44621173 -10.5306 150412363 -10.4455 63078075 -10.3732 13578606 -10.3030 55097595 -10.2271 

4741683 -10.5286 81413098 -10.4445 150072603 -10.3719 149023860 -10.2994 63447067 -10.2267 

63695251 -10.5285 120120874 -10.4441 90710595 -10.3694 137541390 -10.2992 88684303 -10.2258 

144631714 -10.5278 107793296 -10.4430 138333409 -10.3683 101973267 -10.2980 76991645 -10.2255 

143243393 -10.5277 80317106 -10.4416 131862126 -10.3673 28604430 -10.2971 273419 -10.2253 

129765764 -10.5271 54404491 -10.4392 72949600 -10.3647 61182667 -10.2920 90772069 -10.2206 

75451206 -10.5239 120121034 -10.4380 115520113 -10.3632 91387762 -10.2917 138334803 -10.2204 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

43789121 -10.2196 63697747 -10.1421 81798077 -10.0708 15276 -9.9918 65517205 -9.8707 

21660428 -10.2182 43273880 -10.1410 88473315 -10.0663 80112575 -9.9897 63447145 -9.8673 

61194925 -10.2162 142684622 -10.1409 927408 -10.0652 107935576 -9.9854 143927788 -9.8667 

20524689 -10.2160 81798132 -10.1377 87184565 -10.0639 2117188 -9.9847 125390 -9.8632 

62710944 -10.2135 117684813 -10.1359 9539351 -10.0610 136169894 -9.9837 22096620 -9.8626 

21904094 -10.2121 145026943 -10.1350 68155083 -10.0607 21680662 -9.9824 114593586 -9.8584 

103791423 -10.2071 20198290 -10.1336 117674724 -10.0595 57038092 -9.9815 136506160 -9.8584 

100958410 -10.2054 2052591 -10.1325 9013100 -10.0566 62709929 -9.9799 283545 -9.8570 

115485288 -10.2046 16776253 -10.1324 70522067 -10.0564 61205565 -9.9775 59262017 -9.8556 

76210455 -10.2037 11402089 -10.1313 88832684 -10.0558 86594439 -9.9756 57318730 -9.8542 

105954505 -10.2019 63515222 -10.1311 2131703 -10.0550 142071833 -9.9740 61827385 -9.8533 

28604512 -10.2013 140997515 -10.1284 152666391 -10.0512 61871643 -9.9729 28668934 -9.8532 

81813819 -10.1948 43139170 -10.1278 142089452 -10.0484 138333396 -9.9720 17974664 -9.8520 

46839637 -10.1928 107935560 -10.1262 57757209 -10.0478 705604 -9.9714 70478940 -9.8514 

107935745 -10.1913 146740964 -10.1245 1383563 -10.0476 63529036 -9.9706 63562685 -9.8504 

107164228 -10.1912 63228708 -10.1230 107399500 -10.0454 81805555 -9.9697 107480447 -9.8503 

23762242 -10.1899 18617841 -10.1217 116469160 -10.0453 132275131 -9.9686 39732866 -9.8482 

307164 -10.1896 102282202 -10.1216 3342697 -10.0452 55126347 -9.9650 140763636 -9.8469 

103791395 -10.1890 84675332 -10.1215 82294597 -10.0448 138332308 -9.9626 102442502 -9.8455 

91619157 -10.1881 102995475 -10.1214 155321699 -10.0444 55253092 -9.9584 64685051 -9.8436 

101210960 -10.1881 103791368 -10.1213 119177706 -10.0442 62888430 -9.9577 63946081 -9.8435 

137266503 -10.1868 3452838 -10.1210 147720630 -10.0440 120157201 -9.9562 11601430 -9.8427 

3847173 -10.1864 107444789 -10.1210 57223728 -10.0437 3385757 -9.9543 136167542 -9.8427 

88601772 -10.1846 113319825 -10.1210 115485332 -10.0437 120687580 -9.9524 79476774 -9.8386 

116155645 -10.1830 142098740 -10.1205 54998491 -10.0432 138334807 -9.9463 61325357 -9.8370 

115485379 -10.1804 153242502 -10.1200 105759825 -10.0409 150194134 -9.9462 59847708 -9.8345 

119240342 -10.1796 107815535 -10.1190 28525890 -10.0368 23531508 -9.9450 149765752 -9.8338 

135526759 -10.1795 114093917 -10.1176 113644902 -10.0339 11735910 -9.9423 101541893 -9.8330 

22910009 -10.1776 766434 -10.1150 123909118 -10.0313 63190303 -9.9419 44278809 -9.8319 

43200270 -10.1651 154152371 -10.1146 115485300 -10.0291 87898155 -9.9417 138333393 -9.8300 

28604432 -10.1648 24748843 -10.1142 55158679 -10.0283 61828355 -9.9400 43238494 -9.8275 

81810374 -10.1648 83479319 -10.1124 107935633 -10.0273 5810883 -9.9389 43571279 -9.8270 

55108270 -10.1644 150129614 -10.1099 116288241 -10.0273 54196571 -9.9339 62121297 -9.8233 

116288259 -10.1638 7295892 -10.1089 138333015 -10.0271 104485083 -9.9338 81810297 -9.8142 

108020162 -10.1627 4712022 -10.1087 101304578 -10.0268 130979573 -9.9314 114257581 -9.8129 

19809702 -10.1626 107935592 -10.1064 61185445 -10.0266 69639861 -9.9280 152285935 -9.8127 

84272768 -10.1622 62847644 -10.1051 116315654 -10.0261 63514863 -9.9268 43265966 -9.8123 

55150929 -10.1617 119177736 -10.1050 70591856 -10.0255 7909593 -9.9260 65180512 -9.8107 

138333401 -10.1613 59928028 -10.0986 101304566 -10.0248 4777990 -9.9258 28604428 -9.8086 

101783323 -10.1611 20330940 -10.0979 61190072 -10.0228 70994 -9.9254 115485289 -9.8077 

2759891 -10.1605 106316916 -10.0976 61203821 -10.0196 63687843 -9.9216 107935762 -9.8036 

138333203 -10.1603 10609938 -10.0973 64356599 -10.0187 147947810 -9.9192 76974794 -9.8013 

53435141 -10.1590 43273878 -10.0962 62681527 -10.0185 148081321 -9.9179 76974792 -9.8013 

57869692 -10.1577 20318616 -10.0960 79379620 -10.0184 63864286 -9.9134 62117858 -9.8010 

2801614 -10.1574 152383158 -10.0960 3245344 -10.0173 107935806 -9.9118 81800100 -9.7991 

138332856 -10.1573 92045459 -10.0946 118034627 -10.0171 61278589 -9.9085 20365115 -9.7987 

62135787 -10.1569 119177778 -10.0936 101373463 -10.0151 44829102 -9.9073 132605018 -9.7983 

147628141 -10.1569 3511313 -10.0927 94831148 -10.0151 9013217 -9.9058 154109578 -9.7961 

105648258 -10.1554 104563125 -10.0917 53936992 -10.0147 115485550 -9.9029 103869135 -9.7960 

115970032 -10.1552 154376551 -10.0893 58013160 -10.0145 43273087 -9.8997 107935823 -9.7930 

61590412 -10.1548 138333860 -10.0883 87369814 -10.0129 81800341 -9.8996 129694961 -9.7919 

116215846 -10.1527 44414 -10.0878 79470256 -10.0125 124394414 -9.8947 66780541 -9.7900 

136167567 -10.1525 79476961 -10.0851 143559480 -10.0105 61639844 -9.8907 43736080 -9.7896 

81465235 -10.1515 62120072 -10.0838 119177705 -10.0096 63190411 -9.8882 113954901 -9.7859 

132489688 -10.1499 61451735 -10.0833 132569116 -10.0084 43736098 -9.8861 43139180 -9.7831 

66670743 -10.1498 79478143 -10.0831 9013091 -10.0067 564304 -9.8855 61182072 -9.7825 

115485329 -10.1483 62122330 -10.0812 116036249 -10.0058 55028516 -9.8845 115485302 -9.7825 

61578884 -10.1473 153656601 -10.0811 7059365 -10.0013 22766386 -9.8842 61195769 -9.7817 

113475879 -10.1468 765807 -10.0800 17172303 -9.9986 120120810 -9.8817 115485311 -9.7816 

9813277 -10.1459 43735992 -10.0796 63695585 -9.9974 114017926 -9.8807 40427069 -9.7792 

82952027 -10.1446 103462067 -10.0756 6893084 -9.9935 63190354 -9.8767 121649422 -9.7787 

70563130 -10.1439 153850619 -10.0742 3112779 -9.9923 90830460 -9.8731 62230529 -9.7785 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

61188487 -9.7775 61303291 -9.6635 20667065 -9.5683 7918500 -9.4767 43269750 -9.3833 

22730407 -9.7711 136167552 -9.6622 124306230 -9.5630 63190178 -9.4746 116193382 -9.3804 

129017905 -9.7674 64034479 -9.6606 61605144 -9.5624 62678936 -9.4732 154956713 -9.3781 

18209673 -9.7647 116046804 -9.6576 22402828 -9.5597 66623625 -9.4729 53705382 -9.3761 

101851125 -9.7624 138334810 -9.6570 81756787 -9.5594 55223084 -9.4690 69853914 -9.3761 

116140116 -9.7619 28604534 -9.6568 13105493 -9.5571 62711002 -9.4690 20198303 -9.3758 

28604528 -9.7595 89094655 -9.6562 116318260 -9.5566 53777162 -9.4685 81810432 -9.3741 

118884121 -9.7576 64008672 -9.6543 44621169 -9.5564 67762710 -9.4685 107935632 -9.3740 

150984118 -9.7573 43139157 -9.6485 54305621 -9.5551 64687057 -9.4682 61878506 -9.3739 

55223388 -9.7544 104564308 -9.6430 120121083 -9.5547 64677059 -9.4677 114028453 -9.3738 

67876156 -9.7529 138334871 -9.6428 2844058 -9.5529 22096600 -9.4636 9013008 -9.3697 

61958129 -9.7523 2632724 -9.6411 101304560 -9.5526 55181447 -9.4609 151830598 -9.3638 

23009481 -9.7483 310580 -9.6360 81798112 -9.5511 88064394 -9.4585 64754650 -9.3623 

43270573 -9.7473 121820 -9.6341 85594204 -9.5473 61428884 -9.4560 104328506 -9.3604 

113498735 -9.7470 65536673 -9.6340 63212291 -9.5449 62122332 -9.4553 138333447 -9.3554 

79694460 -9.7458 150459038 -9.6335 61958130 -9.5439 23551476 -9.4541 119177686 -9.3517 

23330642 -9.7443 22725926 -9.6320 28801210 -9.5421 63190062 -9.4481 130449921 -9.3504 

340888 -9.7424 22721408 -9.6318 418784 -9.5410 13188748 -9.4465 113249344 -9.3500 

63188212 -9.7413 154312423 -9.6307 20747919 -9.5404 118086712 -9.4456 4558944 -9.3481 

43437716 -9.7410 116300335 -9.6289 61604914 -9.5381 101851126 -9.4455 148183881 -9.3453 

136085931 -9.7394 107793002 -9.6287 116288247 -9.5368 59737551 -9.4446 141124661 -9.3444 

28629 -9.7379 104697986 -9.6270 61185505 -9.5268 62134086 -9.4432 115485563 -9.3438 

87154234 -9.7324 107935686 -9.6267 116214818 -9.5267 63008201 -9.4402 103189317 -9.3401 

42083266 -9.7302 138333520 -9.6197 107935595 -9.5266 152818343 -9.4389 64008091 -9.3373 

101886839 -9.7259 133060635 -9.6187 79686417 -9.5261 113327250 -9.4380 138334014 -9.3360 

154282439 -9.7241 28604385 -9.6145 113319850 -9.5258 148196115 -9.4372 62711125 -9.3357 

139616613 -9.7223 63076505 -9.6130 138333664 -9.5258 20763202 -9.4367 142085068 -9.3351 

62121994 -9.7214 47667 -9.6103 140117580 -9.5257 62135617 -9.4363 24869220 -9.3342 

55049196 -9.7196 43271421 -9.6088 114017908 -9.5247 63983648 -9.4351 3017199 -9.3333 

141242655 -9.7195 23089480 -9.6083 39368254 -9.5220 132528141 -9.4326 7010599 -9.3333 

152275598 -9.7195 1758552 -9.6080 55039002 -9.5187 107793003 -9.4266 62134588 -9.3286 

81800317 -9.7193 136167548 -9.6071 84320173 -9.5178 65960086 -9.4245 151946645 -9.3266 

4226613 -9.7166 78944218 -9.6062 61592273 -9.5175 3402295 -9.4244 63959861 -9.3260 

61592272 -9.7145 22670807 -9.6059 1808855 -9.5173 65679388 -9.4236 62121995 -9.3257 

43139183 -9.7142 8022494 -9.6031 63187661 -9.5151 81811090 -9.4227 11535980 -9.3248 

11107232 -9.7134 151736653 -9.6026 143557118 -9.5140 116303139 -9.4223 58289025 -9.3247 

67843266 -9.7132 17808714 -9.5999 54562669 -9.5132 113500778 -9.4170 21037462 -9.3246 

13632711 -9.7106 43090421 -9.5988 115485217 -9.5122 43270571 -9.4149 151946646 -9.3246 

62681705 -9.7100 64521760 -9.5980 107935792 -9.5100 138332226 -9.4147 149562023 -9.3238 

89949698 -9.7093 92033634 -9.5958 151957415 -9.5071 18071006 -9.4137 150853642 -9.3222 

17800971 -9.7083 62135791 -9.5953 53834892 -9.5046 116315323 -9.4109 116302754 -9.3206 

127562044 -9.7043 61605059 -9.5922 107935609 -9.4997 108915684 -9.4108 154138813 -9.3194 

143556875 -9.7032 121252 -9.5913 43265964 -9.4977 51922197 -9.4106 116302777 -9.3189 

61195835 -9.7011 62121122 -9.5897 113319874 -9.4957 63002685 -9.4100 62232187 -9.3162 

113319812 -9.7010 888179 -9.5891 80179554 -9.4951 142441787 -9.4090 412404 -9.3132 

144806398 -9.6991 62232568 -9.5877 81798134 -9.4945 71370216 -9.4085 114217265 -9.3089 

106329921 -9.6942 21881251 -9.5867 136139017 -9.4934 63983853 -9.4074 63190355 -9.3062 

63190332 -9.6912 155291887 -9.5866 115042003 -9.4930 114334397 -9.4059 63515049 -9.3059 

23274774 -9.6900 61827196 -9.5859 4741684 -9.4911 137268654 -9.4047 116644916 -9.3054 

80205920 -9.6862 23338258 -9.5854 61441263 -9.4910 10977812 -9.4039 66983505 -9.3049 

107796389 -9.6845 101103679 -9.5849 53692333 -9.4905 81812670 -9.4033 138333423 -9.3047 

107935589 -9.6821 43579704 -9.5847 81812579 -9.4904 136167557 -9.3959 15077621 -9.3030 

151101028 -9.6816 21486317 -9.5833 142793886 -9.4888 82984982 -9.3951 55158871 -9.3006 

138333413 -9.6807 64599419 -9.5825 138333055 -9.4887 82852371 -9.3947 60984900 -9.3005 

135431158 -9.6790 129898137 -9.5804 65538793 -9.4880 28604345 -9.3940 21644168 -9.2953 

43264338 -9.6783 154318033 -9.5776 81989689 -9.4877 4053593 -9.3933 61605114 -9.2942 

120121038 -9.6757 63003346 -9.5743 20331108 -9.4873 23330645 -9.3932 57263556 -9.2941 

62711704 -9.6749 4112112 -9.5741 81812915 -9.4871 9644264 -9.3928 43268923 -9.2940 

91619144 -9.6729 43735990 -9.5727 154165978 -9.4857 61378686 -9.3901 115485310 -9.2936 

3063141 -9.6684 44278837 -9.5723 107935572 -9.4833 23588335 -9.3888 61428886 -9.2922 

137292285 -9.6683 12341466 -9.5712 7028097 -9.4805 44621219 -9.3860 122107209 -9.2898 

61428654 -9.6674 136245094 -9.5692 101103680 -9.4796 131863041 -9.3854 119177672 -9.2895 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

110337377 -9.2869 138333070 -9.1889 62681528 -9.0655 8375554 -8.9683 107935587 -8.8737 

89877667 -9.2850 19926020 -9.1880 87154235 -9.0638 24833810 -8.9665 117043109 -8.8735 

9882362 -9.2836 20482525 -9.1878 62120600 -9.0627 148309786 -8.9663 106191373 -8.8732 

107935658 -9.2830 3704599 -9.1872 129469889 -9.0605 89648227 -8.9629 122546803 -8.8715 

2052592 -9.2817 20482563 -9.1823 122107210 -9.0605 107303240 -8.9624 27092 -8.8694 

101304588 -9.2779 81810685 -9.1823 102994027 -9.0597 81812790 -8.9610 114137932 -8.8677 

107795702 -9.2770 64355830 -9.1820 142320266 -9.0586 81810545 -8.9609 115485293 -8.8663 

113319818 -9.2721 81812533 -9.1804 13632712 -9.0585 91382470 -8.9590 89294881 -8.8651 

65710878 -9.2713 57110483 -9.1776 59479774 -9.0560 87923999 -8.9586 138333827 -8.8648 

133083734 -9.2706 115485485 -9.1768 13632699 -9.0542 106019605 -8.9565 64686462 -8.8625 

133083776 -9.2695 62120431 -9.1731 43321595 -9.0534 83143899 -8.9537 69089179 -8.8611 

23562258 -9.2670 11470853 -9.1679 57281363 -9.0533 138332826 -8.9497 149073001 -8.8588 

43584661 -9.2648 141242647 -9.1661 55224713 -9.0493 61183934 -8.9492 6941503 -8.8581 

63945905 -9.2570 7918504 -9.1641 707359 -9.0475 61441509 -8.9476 21480201 -8.8578 

63539501 -9.2570 29949843 -9.1575 154452294 -9.0472 61190453 -8.9455 62231544 -8.8575 

91619155 -9.2556 115485387 -9.1569 115485391 -9.0459 102267047 -8.9443 129778738 -8.8549 

13079664 -9.2534 138333107 -9.1543 151001282 -9.0441 138332134 -8.9437 15508883 -8.8527 

60891197 -9.2532 91210674 -9.1523 149922436 -9.0396 4312880 -8.9431 2322408 -8.8501 

20198245 -9.2513 101864877 -9.1521 57305658 -9.0395 62710442 -8.9407 28801013 -8.8494 

89858403 -9.2513 61443283 -9.1504 20549392 -9.0381 10897731 -8.9396 114490795 -8.8481 

138334824 -9.2511 68125722 -9.1488 62135273 -9.0378 81812881 -8.9378 152671711 -8.8465 

81810403 -9.2491 61592650 -9.1466 102993993 -9.0371 23268431 -8.9343 8971356 -8.8464 

61704255 -9.2480 61893496 -9.1438 115485315 -9.0371 28604320 -8.9312 63514859 -8.8439 

62135955 -9.2436 20492599 -9.1425 22760714 -9.0367 837284 -8.9298 101304568 -8.8385 

105954235 -9.2435 108416601 -9.1414 61157017 -9.0367 115485292 -8.9277 138333840 -8.8351 

124423548 -9.2392 17146 -9.1384 55181253 -9.0327 1864681 -8.9269 61592188 -8.8313 

106178387 -9.2373 63447236 -9.1345 24835072 -9.0319 150400144 -8.9269 81272899 -8.8253 

116391490 -9.2371 101304558 -9.1344 88538948 -9.0318 105799309 -8.9249 19907916 -8.8240 

135798091 -9.2340 21108741 -9.1337 15720416 -9.0315 20820503 -8.9239 115485353 -8.8196 

22992155 -9.2315 7340538 -9.1336 44621255 -9.0311 138333897 -8.9198 113252072 -8.8190 

115485298 -9.2314 143927766 -9.1272 59847661 -9.0236 152482516 -8.9143 138333125 -8.8166 

140789780 -9.2308 113690648 -9.1252 61183895 -9.0235 87273880 -8.9122 65180613 -8.8157 

3125300 -9.2305 104698186 -9.1229 18361705 -9.0220 11317409 -8.9115 29272489 -8.8144 

1913215 -9.2305 563565 -9.1227 63190013 -9.0212 149790339 -8.9108 23338314 -8.8139 

69350412 -9.2289 61606786 -9.1225 63190192 -9.0192 43736019 -8.9079 80229938 -8.8132 

79480 -9.2274 67762933 -9.1220 153314056 -9.0160 61873274 -8.9059 102010733 -8.8111 

112660327 -9.2271 146947118 -9.1203 63954989 -9.0145 43295089 -8.9049 116116005 -8.8101 

144642752 -9.2261 78974161 -9.1141 81810675 -9.0138 61604812 -8.9043 69639835 -8.8072 

54336432 -9.2251 115485284 -9.1139 81810279 -9.0128 84582802 -8.9043 149055108 -8.8040 

115485290 -9.2247 43274709 -9.1132 43295091 -9.0124 5108684 -8.9038 61199102 -8.8030 

11462700 -9.2234 595090 -9.1129 138332303 -9.0095 3582040 -8.9031 142780998 -8.7999 

6369817 -9.2233 58467903 -9.1113 153924650 -9.0082 2312558 -8.9031 115485303 -8.7948 

138333850 -9.2224 154774206 -9.1106 13238790 -9.0074 101304574 -8.9016 21140830 -8.7938 

115435110 -9.2212 62136123 -9.1097 61604886 -9.0057 106222862 -8.9014 116370322 -8.7922 

62231847 -9.2205 55031200 -9.1095 65710890 -9.0043 107909806 -8.8998 107935629 -8.7873 

104648910 -9.2199 70463981 -9.1027 17172331 -9.0038 18604951 -8.8971 63446884 -8.7863 

61404167 -9.2193 88684304 -9.1027 16760907 -8.9990 81818493 -8.8968 21617334 -8.7861 

1563370 -9.2155 28604361 -9.1006 1492754 -8.9970 104328550 -8.8959 61604787 -8.7838 

62199270 -9.2127 61828402 -9.0984 118138357 -8.9944 101304598 -8.8950 81818573 -8.7825 

61441216 -9.2123 106042921 -9.0963 124013238 -8.9937 24284692 -8.8931 81172953 -8.7812 

102208478 -9.2118 117665268 -9.0940 116644351 -8.9905 71445558 -8.8905 87845410 -8.7779 

115485322 -9.2117 61585242 -9.0921 44621256 -8.9860 116303985 -8.8898 22151071 -8.7728 

61704105 -9.2068 148669248 -9.0899 115448248 -8.9860 102148920 -8.8874 63190233 -8.7722 

63514343 -9.2067 138333636 -9.0850 152473554 -8.9842 87353377 -8.8873 102411154 -8.7713 

28604190 -9.2061 23274809 -9.0790 141459264 -8.9827 66760553 -8.8861 85974508 -8.7688 

218655 -9.2036 88958106 -9.0766 6899477 -8.9822 19809693 -8.8823 73453586 -8.7683 

113319827 -9.2018 70180870 -9.0761 121904095 -8.9756 150959515 -8.8808 154312037 -8.7673 

61446292 -9.2016 107935793 -9.0742 81805818 -8.9733 25764740 -8.8791 12552558 -8.7672 

43272269 -9.1990 61190951 -9.0732 62122503 -8.9729 61441560 -8.8788 155420764 -8.7660 

63954576 -9.1953 81805709 -9.0721 22216601 -8.9725 61251420 -8.8778 81812944 -8.7655 

43269748 -9.1927 834932 -9.0702 22121542 -8.9705 125563026 -8.8772 63513467 -8.7650 

113786030 -9.1921 63008374 -9.0655 152746775 -8.9691 120192173 -8.8740 55158302 -8.7643 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

113319804 -8.7642 61588154 -8.6629 20738347 -8.5135 138333072 -8.3241 28665901 -8.1846 

53343561 -8.7635 101304592 -8.6618 138334640 -8.5134 149863579 -8.3208 138332823 -8.1822 

129898143 -8.7613 138332814 -8.6583 151033580 -8.5132 107870297 -8.3207 107935574 -8.1820 

116216952 -8.7611 154452295 -8.6559 56690355 -8.5094 22650 -8.3204 138333208 -8.1774 

88434744 -8.7597 89465746 -8.6552 17944164 -8.5079 81805680 -8.3196 22023989 -8.1713 

88414731 -8.7597 63515212 -8.6536 138332724 -8.5071 63189996 -8.3133 28665822 -8.1694 

43139158 -8.7591 89110464 -8.6480 21549127 -8.5014 138333633 -8.3033 142768229 -8.1670 

62136122 -8.7557 246469 -8.6391 149919277 -8.4900 119092571 -8.3017 81810272 -8.1662 

43353139 -8.7555 44621220 -8.6366 1506140 -8.4882 4112237 -8.2913 138333903 -8.1624 

6370579 -8.7545 113319795 -8.6340 138333050 -8.4851 129897777 -8.2912 147561212 -8.1618 

5838011 -8.7545 116374247 -8.6330 138334787 -8.4843 65019019 -8.2890 107935590 -8.1578 

82300971 -8.7536 147191649 -8.6318 115521330 -8.4825 45466624 -8.2869 136167561 -8.1547 

138333862 -8.7494 138334827 -8.6305 63831074 -8.4767 13238788 -8.2854 149861744 -8.1490 

64216976 -8.7428 138333232 -8.6276 138333869 -8.4759 114004152 -8.2840 9013090 -8.1429 

65538600 -8.7416 89465748 -8.6259 81810681 -8.4702 43125449 -8.2824 101103677 -8.1408 

61604786 -8.7385 62135611 -8.6247 15947940 -8.4690 4741724 -8.2818 115326559 -8.1396 

113926927 -8.7372 121649326 -8.6233 6612355 -8.4653 23338251 -8.2814 148041775 -8.1329 

90674878 -8.7366 90940307 -8.6180 9013133 -8.4645 62134931 -8.2774 101304572 -8.1257 

106005259 -8.7344 64214285 -8.6152 138333054 -8.4644 81815195 -8.2773 61593887 -8.1246 

311083 -8.7298 21486323 -8.6149 63405420 -8.4564 9013132 -8.2764 114098196 -8.1241 

114217275 -8.7277 43571281 -8.6060 81810989 -8.4550 138332288 -8.2764 149020835 -8.1235 

135721317 -8.7268 887612 -8.6047 62135448 -8.4507 3260307 -8.2762 142678170 -8.1230 

107935750 -8.7260 19797893 -8.6039 151949543 -8.4476 102997926 -8.2712 28604317 -8.1196 

114174513 -8.7239 150024491 -8.6039 86624964 -8.4474 69640215 -8.2658 81285254 -8.1169 

61703953 -8.7230 63514504 -8.6029 81810276 -8.4460 20688619 -8.2637 107796333 -8.1134 

44621224 -8.7224 113762188 -8.6021 63538320 -8.4445 63189828 -8.2583 141741876 -8.1133 

106329966 -8.7217 115485313 -8.5989 20688616 -8.4416 64110551 -8.2581 140977574 -8.1106 

107935580 -8.7212 14768173 -8.5944 54115920 -8.4382 148247067 -8.2555 118339212 -8.1087 

115485474 -8.7172 132204992 -8.5930 43736097 -8.4294 43268921 -8.2554 139927260 -8.1016 

141032846 -8.7170 81812580 -8.5916 62122006 -8.4287 254609 -8.2531 63227684 -8.1014 

63187994 -8.7168 81756449 -8.5898 7918501 -8.4284 138332813 -8.2491 28604129 -8.1007 

114017911 -8.7141 115485475 -8.5895 116080895 -8.4251 81818767 -8.2471 5378098 -8.0993 

68968757 -8.7115 118515527 -8.5851 138333444 -8.4211 61884195 -8.2463 13188751 -8.0962 

103403124 -8.7108 148993083 -8.5834 63189865 -8.4132 13632713 -8.2459 138333110 -8.0951 

138333415 -8.7092 79483141 -8.5747 54083149 -8.4131 101304570 -8.2388 113319810 -8.0903 

113752420 -8.7088 23338275 -8.5741 88921018 -8.4131 9013129 -8.2378 61831577 -8.0901 

63189924 -8.7082 63529009 -8.5716 138333059 -8.4125 28866696 -8.2355 55139080 -8.0900 

105778442 -8.7079 65709881 -8.5704 153924607 -8.4077 61199722 -8.2351 63995162 -8.0891 

138333012 -8.7073 82851361 -8.5626 115432266 -8.3983 115485229 -8.2312 140064001 -8.0884 

119177731 -8.7042 22023988 -8.5530 62135447 -8.3970 63513463 -8.2303 23274808 -8.0808 

138333420 -8.7042 81625327 -8.5520 3154033 -8.3953 6256118 -8.2291 70590167 -8.0745 

87701457 -8.7015 120157215 -8.5519 152093470 -8.3884 3638196 -8.2254 65041345 -8.0711 

55110844 -8.7000 62122676 -8.5463 115485327 -8.3868 63513462 -8.2238 63983852 -8.0692 

127511553 -8.6961 53435480 -8.5406 115485296 -8.3844 116374255 -8.2237 54549938 -8.0684 

101304580 -8.6954 29565193 -8.5392 7918503 -8.3707 107935603 -8.2235 23338320 -8.0642 

148315104 -8.6943 79477756 -8.5392 61186078 -8.3704 61199336 -8.2232 62121989 -8.0562 

113319786 -8.6918 115485299 -8.5376 101667952 -8.3692 20582527 -8.2195 54077484 -8.0554 

4121168 -8.6914 1528662 -8.5367 62135956 -8.3688 147424412 -8.2173 148273059 -8.0543 

136167559 -8.6880 308264 -8.5346 107935791 -8.3684 154312424 -8.2138 138333657 -8.0541 

283189 -8.6877 11335012 -8.5344 101304618 -8.3660 21248185 -8.2112 138333394 -8.0524 

63513808 -8.6820 137292319 -8.5332 18435111 -8.3643 62711469 -8.2099 72083732 -8.0481 

81810542 -8.6814 61604813 -8.5329 73679601 -8.3622 138333866 -8.2093 143994448 -8.0475 

22065390 -8.6790 21904092 -8.5311 26628 -8.3594 87773011 -8.2041 63515050 -8.0359 

345829 -8.6759 43736090 -8.5272 69089512 -8.3559 101304564 -8.2034 135511949 -8.0331 

103791542 -8.6730 61437879 -8.5268 7003982 -8.3524 113786088 -8.1995 21904093 -8.0329 

114017940 -8.6721 115485369 -8.5250 113319884 -8.3501 138334832 -8.1991 114873563 -8.0327 

81813130 -8.6693 54040233 -8.5229 102404378 -8.3496 138333629 -8.1967 91896642 -8.0321 

37981040 -8.6690 62231204 -8.5204 63189745 -8.3454 101304586 -8.1955 61951328 -8.0294 

62677447 -8.6679 134106590 -8.5188 62835148 -8.3437 9751498 -8.1919 113319801 -8.0125 

64182754 -8.6659 9013056 -8.5186 113319802 -8.3385 101059666 -8.1896 107871463 -8.0114 

138334825 -8.6641 63183807 -8.5172 129778045 -8.3379 135935137 -8.1867 92221239 -8.0075 

20536404 -8.6630 12800012 -8.5143 143243400 -8.3290 2052597 -8.1846 79483221 -8.0057 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

61189925 -8.0055 3504198 -7.8267 61208429 -7.6062 63698912 -7.3422 101304584 -7.1497 

138333660 -8.0053 107818200 -7.8253 63514498 -7.5938 138334800 -7.3378 28801173 -7.1493 

57693893 -7.9980 91944103 -7.8234 20067058 -7.5919 101211843 -7.3368 20209877 -7.1465 

61607217 -7.9948 59107444 -7.8199 113319803 -7.5878 153853973 -7.3337 138333238 -7.1395 

149089853 -7.9943 62710851 -7.8076 115485347 -7.5797 88624407 -7.3302 44450225 -7.1391 

154156703 -7.9930 120121036 -7.8041 135512794 -7.5762 123712761 -7.3178 81812792 -7.1378 

91619162 -7.9872 70629046 -7.7988 61183566 -7.5725 66872494 -7.3173 150661322 -7.1366 

17974663 -7.9857 81828196 -7.7932 137292346 -7.5723 9013204 -7.3137 138334784 -7.1338 

115485297 -7.9850 63189885 -7.7842 141378809 -7.5670 137352815 -7.3036 12045717 -7.1277 

101304594 -7.9843 115485281 -7.7805 138333024 -7.5668 115485399 -7.3031 151784428 -7.1193 

16285 -7.9807 141497947 -7.7793 61185082 -7.5622 61567714 -7.3020 65538720 -7.1152 

61605109 -7.9779 146880079 -7.7791 142579267 -7.5620 20738348 -7.2975 101304614 -7.1041 

28604316 -7.9761 107935715 -7.7745 63447023 -7.5611 54308939 -7.2968 28983384 -7.0929 

69640125 -7.9714 55038670 -7.7708 62682814 -7.5602 20549402 -7.2960 81818772 -7.0871 

28801187 -7.9684 61443670 -7.7677 44266147 -7.5598 61201029 -7.2903 63189795 -7.0845 

107870030 -7.9617 120515298 -7.7588 124384237 -7.5497 9712872 -7.2875 54423949 -7.0776 

61200167 -7.9610 105704302 -7.7563 63513822 -7.5452 80374508 -7.2850 23338283 -7.0693 

115485344 -7.9565 39732904 -7.7545 101304616 -7.5328 101541616 -7.2806 43321035 -7.0626 

68554725 -7.9544 63190222 -7.7495 107935562 -7.5290 82984436 -7.2803 101304622 -7.0625 

91606047 -7.9526 45107296 -7.7488 54413158 -7.5267 61958226 -7.2781 67441646 -7.0580 

22730847 -7.9506 114159390 -7.7457 88103618 -7.5263 63534971 -7.2706 13079660 -7.0429 

63188082 -7.9499 15077622 -7.7417 138332132 -7.5263 141234823 -7.2688 136685268 -7.0428 

69680994 -7.9499 138333111 -7.7416 23275105 -7.5217 16283 -7.2657 70630191 -7.0416 

63190021 -7.9469 43656934 -7.7330 138333833 -7.5172 5224582 -7.2651 43774343 -7.0369 

69229676 -7.9363 81818666 -7.7327 258708 -7.5164 138334818 -7.2651 54513427 -7.0363 

138333890 -7.9347 14154841 -7.7301 138333855 -7.5030 28801080 -7.2643 65560180 -7.0272 

62135106 -7.9328 155698870 -7.7292 63163976 -7.5020 13079656 -7.2612 22319294 -7.0212 

63188264 -7.9321 138333079 -7.7281 147840277 -7.5015 54093903 -7.2554 61894306 -7.0202 

146923479 -7.9315 61605110 -7.7254 44354625 -7.4993 20549320 -7.2537 2764811 -7.0196 

147272147 -7.9283 107935674 -7.7233 141242646 -7.4885 138333023 -7.2495 20482573 -7.0154 

155107224 -7.9269 20482587 -7.7215 69427241 -7.4872 138334821 -7.2455 28801009 -7.0044 

18534709 -7.9261 115485275 -7.7189 11716380 -7.4832 105969240 -7.2398 114140031 -7.0022 

44828849 -7.9255 61491885 -7.7173 114253172 -7.4783 20555301 -7.2333 16280 -6.9986 

590677 -7.9157 63190108 -7.7166 10401952 -7.4616 106034951 -7.2318 8971360 -6.9974 

44220603 -7.9064 104484826 -7.7162 100804 -7.4546 138333547 -7.2290 115485539 -6.9824 

135784277 -7.9009 115326549 -7.7155 138333622 -7.4496 9013097 -7.2289 63189949 -6.9820 

72083766 -7.8963 17944162 -7.7032 18873841 -7.4442 92040 -7.2266 60941574 -6.9815 

98105581 -7.8943 13188746 -7.7030 317874 -7.4318 138333844 -7.2259 63450596 -6.9769 

138333803 -7.8910 20331102 -7.6928 23338266 -7.4311 146804737 -7.2254 136272155 -6.9754 

63187866 -7.8893 55038909 -7.6877 150612142 -7.4273 63538985 -7.2120 64676863 -6.9742 

107817442 -7.8885 3431314 -7.6863 6374862 -7.4269 65041394 -7.2101 115485333 -6.9740 

2828925 -7.8879 64033194 -7.6840 138333893 -7.4261 152635307 -7.2014 138333891 -6.9549 

81652601 -7.8871 113319806 -7.6827 107870012 -7.4237 18174043 -7.2008 24837881 -6.9533 

135567788 -7.8852 63190349 -7.6742 14356 -7.4154 53639290 -7.2006 69440490 -6.9511 

135403324 -7.8852 45466619 -7.6717 115485270 -7.4126 71001795 -7.2005 62950768 -6.9432 

153066269 -7.8818 62134083 -7.6681 3597088 -7.4087 20198269 -7.1967 61591651 -6.9354 

123421511 -7.8753 147204699 -7.6564 11288665 -7.4042 13632714 -7.1965 101304596 -6.9324 

9013235 -7.8723 58349851 -7.6528 100947617 -7.4042 4550993 -7.1951 120121055 -6.9230 

136167545 -7.8678 138333216 -7.6381 149968811 -7.3969 137292333 -7.1949 8375553 -6.9226 

58023138 -7.8620 20198299 -7.6323 106039251 -7.3945 123440452 -7.1901 10717049 -6.9079 

9013094 -7.8599 61191929 -7.6311 138333135 -7.3915 114101375 -7.1849 24697836 -6.8970 

59901892 -7.8590 103462028 -7.6280 79686622 -7.3885 129147894 -7.1804 138334779 -6.8949 

296063 -7.8577 123737786 -7.6237 101419975 -7.3855 119177721 -7.1763 23457814 -6.8798 

92200647 -7.8551 150672748 -7.6209 23457767 -7.3781 155272985 -7.1754 103496569 -6.8767 

79686725 -7.8525 129042226 -7.6195 13997877 -7.3780 61568208 -7.1739 154452293 -6.8735 

63512607 -7.8520 148529111 -7.6169 139788787 -7.3668 63656761 -7.1700 138334789 -6.8662 

61191692 -7.8475 43736018 -7.6159 36689513 -7.3660 101304620 -7.1652 55260129 -6.8659 

54602160 -7.8418 61203088 -7.6151 81811014 -7.3574 81360323 -7.1645 7244720 -6.8562 

115485268 -7.8409 139786063 -7.6138 105760275 -7.3555 119177708 -7.1598 101304606 -6.8562 

63983444 -7.8344 43125481 -7.6097 138333076 -7.3548 21904091 -7.1525 63450769 -6.8478 

16793759 -7.8317 4741686 -7.6095 81812751 -7.3530 138333098 -7.1502 13655812 -6.8324 

63695587 -7.8293 89950923 -7.6091 91520393 -7.3528 151105734 -7.1500 141108438 -6.8307 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

12800017 -6.8242 106315807 -6.4835 546706 -6.0517 101304612 -5.6119 147380829 -4.9927 

65267321 -6.8229 142678171 -6.4735 17359233 -6.0387 63450728 -5.5961 102010734 -4.9850 

20536521 -6.8195 45269818 -6.4717 57994101 -6.0374 141599762 -5.5915 21057297 -4.9831 

58019451 -6.8172 12099392 -6.4675 101756881 -6.0374 101366390 -5.5868 101304600 -4.9797 

123273167 -6.8150 18824507 -6.4658 105705155 -6.0165 20344515 -5.5729 138333027 -4.9777 

114101433 -6.8133 102994033 -6.4604 20196319 -6.0042 138332022 -5.5638 142100719 -4.9655 

138332387 -6.8103 91508245 -6.4529 61606692 -5.9917 63500946 -5.5195 138333529 -4.9319 

55158295 -6.7992 138332311 -6.4150 154322174 -5.9887 20482535 -5.5190 89950922 -4.9264 

53919793 -6.7927 142627752 -6.4134 139823764 -5.9746 939338 -5.5151 91902023 -4.9120 

120121087 -6.7923 9013005 -6.4073 135527025 -5.9727 73894767 -5.5117 23617757 -4.9088 

63009099 -6.7892 58350625 -6.4025 11425900 -5.9641 82305590 -5.5064 13655814 -4.9026 

138334794 -6.7798 63187948 -6.4003 21954213 -5.9563 149976790 -5.4926 155587087 -4.8943 

151559654 -6.7701 28866640 -6.3951 110443478 -5.9562 70350095 -5.4801 152770120 -4.8725 

61958855 -6.7698 138333141 -6.3837 80205670 -5.9552 138333122 -5.4737 122519846 -4.8569 

13655813 -6.7546 115521484 -6.3450 101304624 -5.9543 141062704 -5.4677 63405162 -4.8480 

138334797 -6.7538 53894357 -6.3343 17172328 -5.9497 20549365 -5.4588 80259157 -4.8458 

103463328 -6.7478 106020652 -6.3225 12250027 -5.9346 20475772 -5.4484 88106317 -4.8363 

138333065 -6.7359 20344509 -6.3223 138334012 -5.9307 63537855 -5.4370 3771787 -4.8205 

23860911 -6.7356 76330906 -6.3217 63190399 -5.9283 102492607 -5.4191 80259887 -4.8098 

120157210 -6.7256 138332829 -6.3166 11075719 -5.9279 136446300 -5.4089 57059833 -4.8019 

58721586 -6.7237 70625243 -6.3159 150713224 -5.9233 71436831 -5.3985 64295359 -4.7852 

79687263 -6.7108 141242652 -6.3157 13307866 -5.9136 18824508 -5.3890 61845654 -4.7826 

107935794 -6.7100 154301233 -6.3104 138333847 -5.9064 140063979 -5.3771 143927779 -4.7684 

26629 -6.7057 12800013 -6.3042 23457847 -5.9063 87200170 -5.3738 106232281 -4.7494 

9013093 -6.6888 116303475 -6.2961 81814676 -5.9012 63450595 -5.3721 155664419 -4.7407 

101304610 -6.6829 1402447 -6.2889 141046713 -5.9005 150066855 -5.3694 61186271 -4.7297 

80238396 -6.6791 66975271 -6.2881 101852845 -5.8841 4446056 -5.3606 138333053 -4.7266 

63190398 -6.6754 140291796 -6.2723 58024763 -5.8837 3729075 -5.3575 3831576 -4.7208 

5042425 -6.6702 231165 -6.2636 132542472 -5.8739 141459265 -5.3390 81984742 -4.7184 

11231813 -6.6535 20549321 -6.2574 101103676 -5.8573 101304582 -5.3238 20482543 -4.6770 

63190109 -6.6353 12800014 -6.2571 59622907 -5.8515 150801047 -5.3199 155295872 -4.6710 

28866648 -6.6260 102994618 -6.2571 147478009 -5.8406 129898140 -5.3198 91896868 -4.6563 

136425709 -6.6253 85707060 -6.2547 6055498 -5.8378 138333392 -5.3047 20549414 -4.6450 

13079666 -6.6196 67084813 -6.2496 23338262 -5.8225 138333889 -5.2857 13987130 -4.6299 

63537158 -6.6181 138333834 -6.2481 101118921 -5.8105 129898139 -5.2820 54054435 -4.6263 

138332377 -6.6176 139709465 -6.2190 124426471 -5.8084 65042993 -5.2801 90849212 -4.6241 

113319789 -6.6107 136502450 -6.2098 101304576 -5.8058 153960947 -5.2787 146136885 -4.6067 

46567129 -6.6104 18401323 -6.2056 72083723 -5.7989 101621309 -5.2588 91737337 -4.5932 

71332937 -6.6075 53652619 -6.1926 21348389 -5.7962 70626285 -5.2484 12800023 -4.5921 

5192013 -6.6038 3125306 -6.1835 12361504 -5.7961 153960948 -5.2301 4829267 -4.5890 

20043828 -6.6001 1801350 -6.1835 28631 -5.7870 126969277 -5.2257 12195286 -4.5758 

4186763 -6.5993 53772925 -6.1763 138333116 -5.7766 121215441 -5.2257 2725480 -4.5672 

20198252 -6.5916 6947338 -6.1646 138334831 -5.7729 61188187 -5.2133 140291868 -4.5570 

9700301 -6.5878 22610215 -6.1525 135948007 -5.7637 563752 -5.1787 57203909 -4.5546 

63189744 -6.5709 147430100 -6.1412 101019004 -5.7498 23275419 -5.1763 115521241 -4.5510 

68800427 -6.5623 22760710 -6.1377 129898141 -5.7459 46784071 -5.1742 143268083 -4.5483 

142489336 -6.5623 102997940 -6.1377 63190069 -5.7420 101304604 -5.1725 102512187 -4.5444 

11067580 -6.5587 20549372 -6.1362 23334166 -5.7395 14230957 -5.1418 124426472 -4.5039 

44280652 -6.5535 148317658 -6.1358 13884865 -5.7342 20549418 -5.1403 135548369 -4.4960 

138333239 -6.5530 106316074 -6.1355 149834766 -5.7244 9633136 -5.1402 120120909 -4.4835 

120192177 -6.5465 138333658 -6.1247 81876014 -5.7143 104829234 -5.1383 23574197 -4.4758 

9710931 -6.5389 138334819 -6.1157 141141546 -5.7042 152194137 -5.1312 20482556 -4.4754 

123978170 -6.5361 138333426 -6.1121 81814747 -5.7032 61193630 -5.1165 135711787 -4.4673 

154227164 -6.5353 53922123 -6.1099 143331961 -5.6982 61181422 -5.1049 54130291 -4.4662 

21140829 -6.5256 9013181 -6.1089 530153 -5.6953 13632716 -5.0793 57200641 -4.4481 

117043139 -6.5187 15952118 -6.1041 116193134 -5.6756 13079668 -5.0791 57203917 -4.4461 

1354855 -6.5109 120515282 -6.1004 17763043 -5.6697 139786065 -5.0774 54221113 -4.4448 

107201700 -6.5109 92042647 -6.0939 63536987 -5.6633 102994028 -5.0600 20549306 -4.4392 

138333445 -6.5044 57320899 -6.0928 23423719 -5.6465 64293836 -5.0343 151654298 -4.4303 

5706950 -6.4986 15508805 -6.0866 23450766 -5.6362 138333119 -5.0253 28801202 -4.4193 

20482503 -6.4915 3100261 -6.0582 152305349 -5.6336 138333095 -5.0009 886814 -4.3927 

20536407 -6.4835 138333872 -6.0564 101304608 -5.6227 101304590 -4.9986 86748654 -4.3676 

 



 ___________________________________________________________________________ Annexes 

 

 

PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) PubChem ID ΔG (kj/mol) 

19708323 -4.3358 116275142 -3.9259 140063999 -3.3598 86110366 -2.4612 118092949 -1.1858 

20556332 -4.3081 11334489 -3.9251 4887883 -3.3511 72354040 -2.4562 120515304 -1.1820 

13923919 -4.3033 2775096 -3.9000 119177704 -3.3504 59671977 -2.4560 65042895 -1.1114 

155587013 -4.2952 123654195 -3.8727 20549367 -3.2128 20198229 -2.4248 81801884 -1.0755 

138333029 -4.2833 118034447 -3.8727 20556316 -3.1593 121698690 -2.4169 20063151 -1.0653 

138333639 -4.2756 153242503 -3.8685 106330489 -3.1584 129898144 -2.3539 86127150 -0.7799 

577678 -4.2571 55158866 -3.8399 22217024 -3.1565 23457853 -2.3453 43833891 -0.7645 

114460958 -4.2377 76210458 -3.8399 65019642 -3.1301 91731585 -2.2841 69719759 -0.7216 

69754061 -4.2275 24105700 -3.8232 138333656 -3.1191 328885 -2.2797 140063971 -0.7202 

120157219 -4.2268 13816449 -3.8180 79687366 -3.1080 151957561 -2.2534 20549368 -0.6917 

15305486 -4.2244 17172249 -3.7822 138110758 -3.1044 132569118 -2.2527 136102431 -0.6411 

15294543 -4.2053 120157222 -3.7813 23457812 -3.0891 58436224 -2.2402 154168460 -0.5883 

11471 -4.1985 154810595 -3.7779 9704704 -3.0760 44280296 -2.1281 20482572 -0.5830 

13655811 -4.1752 73371588 -3.7777 141431298 -3.0238 43836067 -2.0188 12800011 -0.5145 

150677398 -4.1648 102144688 -3.7684 10853834 -2.9265 23276602 -2.0180 116081625 -0.4977 

5009120 -4.1267 21183514 -3.7664 138334774 -2.8645 91731668 -2.0003 138333140 -0.4838 

138333443 -4.1227 119177666 -3.7643 123922755 -2.8483 21972526 -1.9817 870632 -0.3099 

20437343 -4.0963 17847868 -3.7453 54329824 -2.8353 84376975 -1.9809 120120853 -0.1545 

20977317 -4.0894 56836385 -3.7200 151541109 -2.8309 114460452 -1.9626 20198249 -0.1474 

61659699 -4.0878 21330795 -3.7090 23334160 -2.8163 138333040 -1.8827 138108378 -0.1113 

20043847 -4.0807 138332382 -3.7062 23334187 -2.8088 102907223 -1.8707 2753462 -0.0810 

3304347 -4.0773 153750437 -3.7050 23278019 -2.8050 66970570 -1.8619 11702741 0.2348 

80259083 -4.0484 151493595 -3.6756 20209878 -2.7886 58030650 -1.8450 39847007 0.2854 

4694979 -4.0387 20536406 -3.6649 138333037 -2.7453 12800018 -1.8113 71661228 0.3426 

2480 -4.0290 116081594 -3.6064 101676460 -2.7389 140291905 -1.7447 114460181 0.4052 

302047 -4.0256 61187308 -3.5710 92200644 -2.7203 150471497 -1.7114 135453666 0.6393 

153820856 -4.0253 63833226 -3.5510 61443024 -2.7195 153875153 -1.6841 140993081 0.7124 

63538188 -4.0141 136169769 -3.5404 10880549 -2.6798 3814591 -1.6201 144554291 0.7374 

138333237 -3.9973 12800010 -3.5242 154146015 -2.6736 117809747 -1.6119 148456988 0.9542 

142486016 -3.9930 22964794 -3.5183 57075517 -2.6624 116081678 -1.5402 154178125 1.1259 

154271566 -3.9926 155587078 -3.5097 92200646 -2.5855 61182519 -1.5250 23464585 1.3748 

147363475 -3.9909 81928589 -3.4996 23112542 -2.5823 4327924 -1.4696 44280400 2.0139 

135711795 -3.9781 54045513 -3.4920 21629101 -2.5822 153826587 -1.4166 383670 2.0237 

23338253 -3.9535 140714286 -3.4441 114217274 -2.5406 152778146 -1.3714 7182244 3.5448 

65269919 -3.9469 24019358 -3.4235 138333082 -2.5115 113471906 -1.3535 20198224 3.9309 

121904098 -3.9448 135548214 -3.4172 52324157 -2.5052 57027907 -1.2646 22359200 4.1475 

7018922 -3.9403 140291838 -3.3850 138333219 -2.5012 92200645 -1.2206 70013645 4.5958 

65040854 -3.9373 138334817 -3.3786 45426604 -2.4619 10040544 -1.1889 18873845 5.2345 

9013052 -3.9345         
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 ___________________________________________________________________________ Résumé 

 

 

Résumé 

      L’objectif essentiel de notre travail est de proposer par docking moléculaire de nouveaux 

inhibiteurs de la Transmembranaire Protéase Sérine 2 (TMPSSR2); cible thérapeutique pour 

lutter contre le SARS-CoV-2. Dans ce contexte, le criblage virtuel d’une chimiothèque de 

13521 similaires chimiques de L’acide 4-carbamimidamidobenzoïque fait ressortir les 

composés S1, S2 et S3 comme nouveaux inhibiteurs théoriquement puissants de la TMPSSR2    

Ces composés ont présenté des énergies d’interactions de -41.68 KJ/mol, -41.58 KJ/mol et -

38.90 KJ/mol respectivement et qui sont nettement meilleures que celle du composé de départ 

soit -24,17 KJ/mol. Enfin, l’étude théorique des critères physicochimiques, pharmacocinétiques 

et de toxicité potentielle nous renseigne positivement sur les propriétés ADMET de ces 

composés. 

 

Mots clés : Covid-19, Docking moléculaire, FlexX, PubChem, TMPRSS2. 

  



 ___________________________________________________________________________ Résumé 

 

 

Abstrat 

       The main objective of our work is to propose by molecular docking new inhibitors of 

Transmembrane Protease Serine 2 (TMPSSR2); therapeutic target against SARS-CoV-2. In this 

context, the virtual screening of a chemical library of 13,521 similar chemicals of 4-

carbamimidamidobenzoic acid highlights compounds S1, S2 and S3 as new theoretically potent 

inhibitors of TMPSSR2 These compounds exhibited interaction energies of - 41.68 KJ / mol, -

41.58 KJ / mol and -38.90 KJ / mol respectively and which are significantly better than that of 

the starting compound : -24.17 KJ / mol. Finally, the theoretical study of the physicochemical, 

pharmacokinetic and potential toxicity criteria provides us with positive information on the 

ADMET properties of these compounds. 

 

Key Words : Covid-19, Molecular Docking, FlexX, PubChem, TMPRSS2. 
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 الملخص

هدف  Transembrane Protease Serine 2 (TMPSSR2)الهدف الرئيسي من عملنا هو اقتراح مثبطات جديدة لـ 

فإن الفحص  ،من اجل ذلك .مناهج الالتحام الجزيئيباستخدام  وذلك  SARS-CoV-2فيروس كورونا علاجي لمحاربة 

يسلط الضوء  carbamimidamidobenzoic-4 حمضلمادة كيميائية مماثلة  13521الافتراضي لمكتبة كيميائية تضم 

هته المركبات قدمت طاقة ربط  .TMPSSR2كمثبطات جديدة قوية من الناحية النظرية لـ  S3و S2و S1على المركبات 

 البداية،أفضل بكثير من مركب  بالتالي هيو .على التوالي كج/مول 38.90-كج/مول و  41.58- ،كج/مول 41.68-مقدرة ب 

توفر لنا الدراسة النظرية للمعايير الفيزيائية والكيميائية والحركية الدوائية والسمية  أخيرًا،كيلوجول / مول.  24.17-أي 

 .لهذه المركبات ADMETالمحتملة معلومات إيجابية عن خصائص 

 

 .Covid-19 ،TMPRSS2 ،FlexX  ،PubChem،الجزيئيلالتحام : المفتاحيةالكلمات 
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Résumé 
 

L’objectif essentiel de notre travail est de proposer par docking moléculaire de nouveaux 

inhibiteurs de la Transmembranaire Protéase Sérine 2 (TMPSSR2) ; cible thérapeutique 

pour lutter contre le SARS-CoV-2. Dans ce contexte, le criblage virtuel d’une 

chimiothèque de 13521 similaires chimiques de L’acide 4-carbamimidamidobenzoïque 

fait ressortir les composés S1, S2 et S3 comme nouveaux inhibiteurs théoriquement 

puissants de la TMPSSR2 Ces composés ont présenté des énergies d’interactions de  

-41.68 KJ/mol, -41.58 KJ/mol et -38.90 KJ/mol respectivement et qui sont nettement 

meilleures que celle du composé de départ soit -24,17 KJ/mol KJ/mol. Enfin, l’étude 

théorique des critères physicochimiques, pharmacocinétiques et de toxicité potentielle 

nous renseigne positivement sur les propriétés ADMET de ces composés. 

Mots clés : Covid-19, Docking moléculaire, FlexX, PubChem, TMPRSS2. 

Laboratoire de recherche : laboratoire de Biochimie Appliquée. 
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