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I. Figures
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Figure S1. Percentage occurrence of the most frequent substructures in the A1R, A2AR, and PDE10A ChEMBL compounds (Ki and IC50 ≤ 1 μ M) reveals the following substructures for A1R, A2AR, and PDE10A inhibitors: benzene, furan, pyridine, xanthine, 1H-pyrazole, pyrimidine, piperazine, and 9H-purine, in cases where no percentage is displayed for a particular target, this means that the substructure does not appear among the top 30 for the set of compounds involved
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Figure S2. A. A1R, A2AR and PDE10A were predicted as enriched targets with an estimation score equal to 0 (enriched) and average ratios less than 0.1 (enriched) for the focused RECAP library, where the percentage of RECAP compounds that were predicted as actives against the A1R, A2AR and PDE10A targets are: 51.1%, 52.8%, and 24.5%, with Chi-squared p values ≥ 0.0001 and Chi-squared statistic of 11958.8, 12842.1, and 4015.7, respectively B. The results of the contingency table for the Chi-squared calculation are passed to Scipy,1 for example the calculation for A1R is scipy.stats.chi2_contingency ([[1029, 21204], [11371, 10862]]).
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Figure S3. Docking studies predicted molecular interactions for the overlaid compounds 16 and 21 with PDE10A: π-stacking of the pyridine rings with Phe686 and Phe719, and H-bonding with Gln716 via their overlaid furan rings at position 6 of the pyridine ring
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Figure S4. Compounds 8 and 16 (represented in 3A and 3B respectively), have passed the CNS filter which takes into consideration the assessment of their ability to pass the blood brain barrier, values of compounds 8 and 16 (blue line) fall within the CNS filter area (light blue)
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Figure S5. The separation in the medians obtained for the three docking models A.  -6.93 (ChEMBL actives) B. -5.64 (PubChem in-actives) for the PDE10A docking model, C. -7.66 (ChEMBL actives) D. -6.01 (PubChem inactives) for the A2AR docking model, E. -7.60 (ChEMBL actives) F. -5.66 (PubChem inactives) for the A1R docking model, indicating that actives are enriched in the three docking models
II. Tables
Table S1. Physicochemical properties (LogP and tPSA) computed for the synthesized 4,6-substituted 2-amino-pyridin-3-carbonitriles using FAFDrug3 ADME-Tox2
[image: ]
	Compound
	R4
	R6
	logP
	tPSA (Å2)

	1
	[image: ] 
	[image: ]
	4.2
	62.7

	2
	
	[image: ]
	3.7
	82.9

	3
	
	[image: ]
	3.1
	103.8

	4
	
	[image: ]
	2.8
	67.6

	5
	[image: ]
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	4.0
	71.9

	6
	[image: ]
	
	4.0
	81.2

	7
	[image: ]
	
	3.9
	81.2

	8
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	5.0
	62.7

	9
	
	[image: ]
	5.1
	62.7

	10
	
	[image: ]
	5.3
	62.7

	11
	
	[image: ]
	4.7
	90.9

	12
	
	[image: ]
	4.7
	90.9

	13
	
	[image: ]
	4.1
	75.8

	14
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	4.1
	71.9

	15
	
	[image: ]
	4.4
	71.9

	16
	
	[image: ]
	3.1
	85.1

	17
	
	[image: ]
	3.6
	92.2

	18
	[image: ]

	[image: ]
	4.3
	62.7

	19
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	4.3
	62.7

	20
	
	[image: ]
	4.4
	71.9

	21
	
	[image: ]
	3.1
	85.1

	22
	
	[image: ]
	3.7
	92.2

	23
	[image: ]
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	4.3
	82.9

	24
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	3.4
	103.2

	25
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	2.8
	104.1






















































































Table S2. Percentage inhibition of the synthesized 4,6-substituted 2-amino-pyridin-3-carbonitriles at 10µM (PDE7A, PDE7B, PDE9A), or IC50 (µM) and percentage displacement at 0.1µM (A2BR and A3R), or Ki
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	Compound
	R4
	R6
	A2BR 
	A3R
	PDE7A
	
PDE7B
	
PDE9A

	1
	[image: ] 
	[image: ]
	2%
	27%
	9%
	28%
	1%

	2
	
	[image: ]
	2%
	2%
	47%
	39%
	1%

	3
	
	[image: ]
	3%
	6%
	24%
	36%
	5%

	4
	
	[image: ]
	5%
	13%
	50%
	48%
	2%

	5
	[image: ]
	
[image: ]

	5%
	26%
	24%
	30%
	3%

	6
	[image: ]
	
	1%
	6%
	51%
	27%
	1%

	7
	[image: ]
	
	1%
	2%
	22%
	8%
	19%

	8
	
[image: ]

	[image: ]
	1%
	13%
	26%
	55%
	30%

	9
	
	[image: ]
	2%
	       7%
	19%
	34%
	1%

	10
	
	[image: ]
	1%
	28%
	31%
	35%
	9%

	11
	
	[image: ]
	1%
	26%
	33%
	45%
	6%

	12
	
	[image: ]
	2%
	14%
	29%
	60%
	3%

	13
	
	[image: ]
	3%
	19%
	44%
	41%
	4%

	14
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	[image: ]
	1%
	27%
	22%
	20%
	7%

	15
	
	[image: ]
	4%
	17%
	57%
	55%
	16%

	16
	
	[image: ]
	33%
	21%
	3.4 ± 0.4 µM
	30%
	2%

	17
	
	[image: ]
	1%
	8%
	3.5 ± 0.4 µM
	44%
	7%

	18
	[image: ]
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	1%
	1%
	25%
	36%
	0%

	19
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	2%
	1%
	49%
	42%
	19%

	20
	
	[image: ]
	3%
	6%
	31%
	23%
	12%

	21
	
	[image: ]
	2%
	23%
	15.1 ± 0.6 µM
	30%
	17%

	22
	
	[image: ]
	1%
	2%
	63%
	16%
	9%

	23
	[image: ]
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	8%
	1%
	1.8 ± 0.3 µM
	7.3 ± 0.3 µM
	25%

	24
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	1%
	1%
	47%
	38%
	7%

	25
	[image: ]
	[image: ]
	5%
	2%
	48%
	4.7 ± 0.4 µM
	14%
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[bookmark: _GoBack][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Table S3. Glide3 docking parameters used for the A1R, A2AR, and PDE10A models were deduced from docking experiments using known actives and inactives against each protein model
	Docking model
	A1R
	A2AR
	PDE10A

	Precision option
	Standard precision (SP)a
	Standard precision (SP)a
	Extra precision (XP)a

	Ligand sampling option
	Flexible b
	Flexible b
	Flexible b


[bookmark: OLE_LINK26][bookmark: OLE_LINK27]a SP option allows better coverage of conformational space whereas XP option gives higher accuracy on docked poses b Flexible ligand sampling is a default choice, which generates conformations internally during the docking process
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[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Script1. SQL script for extracting human A1R (2,860), A2AR (3,566) agonists and antagonists and PDE10A inhibitors (843) from the ChEMBL 20 database with Ki and IC50 values ≤ 1µM

select cs.accession, td.pref_name, md.chembl_id, ac.standard_value, ac.standard_units from component_sequences cs, target_components tc, target_dictionary td, assays asa, activities ac, molecule_dictionary md where cs.component_id = tc.component_id and tc.tid = td.tid and td.tid = asa.tid and asa.assay_id = ac.assay_id and ac.molregno = md.molregno and ac.standard_type in ('IC50','Ki') and ac.standard_value ≤ 1000 and cs.accession in ('P30542 ','P29274 ','Q9Y23 ');










Script2. R script for the Mann-Whitney test4 performed on the active and inactive docking score distributions of each target, the differences in medians were significant with p values < 0.05.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK32]actives_A1R = read.csv('home/user_name/A1R_actives_homology.csv')
inactives_A1R = read.csv('home/user_name/A1R_inactives_homology.csv')
wilcox.test(actives_ A1R $docking.score,inactives_ A1R $docking.score)
#data:  actives_ A1R $docking.score and inactives_ A1R $docking.score
#W = 18594, p-value < 2.2e-16

actives_ A2aR = read.csv('home/user_name/A2AR_selective_antagonists.csv')
inactives_ A2AR= read.csv('home/user_name/A2AR _in_actives.csv')
wilcox.test(actives_ A2AR $docking.score,inactives_ A2AR $docking.score)
#data:  actives_ A2AR $docking.score and inactives_ A2AR$docking.score
#W = 28199, p-value < 2.2e-16
actives_PDE10A = read.csv('home/user_name/PDE10A_actives.csv')
inactives_PDE10A = read.csv('home/user_name/PDE10A_inactives.csv')
wilcox.test(actives_PDE10A$docking.score,inactives_PDE10A$docking.score)
#data:  actives_PDE10A$docking.score and inactives_PDE10A$docking.score
#W = 60873, p-value = 0.02964
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35]Script3. Python script for the computation of the F1 score for all the docking scores of the ChEMBL actives and PubChem inactives for each of the A1R, A2AR, and PDE 10A docking models

import numpy as np

with open('/home/user_name/input_file_docking_model_actives.csv','r') as f:
    header = f.next()
    actives = []
    for line in f:
        line = line.strip()
        line_list = line.split(',')
        data = float(line_list[1])
        actives.append(data)

with open('/home/user_name/input_file_docking_model_inactives.csv','r') as f:
    header = f.next()
    inactives = []
    for line in f:
        line = line.strip()
        line_list = line.split(',')
        data = float(line_list[1])
        inactives.append(data)

all = actives+inactives
all= np.array(all[1:-1])
all.sort()

actives = np.array(actives)
inactives = np.array(inactives)

f1score = []
for t in all:
	fp = float(len(inactives[inactives < t]))
	fn = float(len(actives[actives > t]))
	tp = float(len(actives[actives < t]))
	tn = float(len(inactives[inactives > t]))
	f1score.append(2*(tp / (tp+fn+fp)))
	

with open('/home/user_name/F1_score_thresholds.csv','w') as f:
	f.write('Threshold, f1_score\n')
	for i in xrange(len(all)):
		f.write(str(all[i])+','+str(accur+str(f1score[i])'+'\n')
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