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Eqautions
Eq. 1
                      Actual mass 
% yield =                                     x 100
                    Theoretical mass
Eq. 2
Specific binding = total binding – average binding
Eq. 3 
                                      Specific binding 
Specific binding % =                                           x 100
                                       Average binding 
Eq. 4
Cheng-Prusoff equation for the A1 radioligand binding assay (using [3H]DPCPX as radioligand)
                     IC50
Ki      =                          
                   1+([RL]/Kd)
Ki 	= inhibition constant
IC50 	= half maximal inhibitory concentration
[RL] 	= radioligand concentration (0.1nM)
Kd 	= Equation dissociation constant of radioligand
Eq. 5
Selective index (SI) = ratio of the A1 and A2A AR Ki values of test compounds.
Eq. 6. 
                          Ki values in the presence of GTP
GTP shifts =                                                                 
                         Ki values in the absence of GTP

Unsuccessful Cyclisation Synthetic Methods
A. 


Scheme S1: Reflux a solution of amino-3,5-dicyanopyrine derivative (0.71mmol) and KOH (1.42 mmol) in absolute ethanol (10ml) for 3 hrs. After cooling, precipitate the product by adding ice-cold water 
Attempted modifications: 
· [bookmark: _Hlk97078154]Increased reflux time gradually up to 6 hrs try and bring the reaction to completion
· Attempted different reflux temperatures (60-85°C)
· Increased KOH concentration gradually up to 2 mmol
[bookmark: _Hlk97158577]Intermediates attempted for cyclisation: 6b, 6c, 6h, 6i, 6j, 6k, 6m, 6n, 6p, 6q, 6r and 6s. [1, 2]


Scheme S2: Add 2-3 drops of 10% aqueous KOH to a solution of amino-3,5-dicyanopyrine derivative (1 mmol) in DMF. Leave the reaction at room temperature for 2 hrs. Precipitate the product by adding water.
Attempted modifications:
· Increased reaction standing time up to 12 hrs 
· Increased the KOH concentration up to 20% 
Intermediates attempted for cyclisation: 6b, 6c, 6e, 6h, 6i, 6j, 6k.6m, 6n, 6p, 6q, 6r and 6s. [3]
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1. [bookmark: _Hlk97023180]Nuclear Magnetic Resonance (NMR) spectra of test compounds

















































































































































































Reference for NMR structure numbering (13C):





1. Mass Spectrometry (MS) data of test compounds

















































1. HLPC chromatograms of test compounds

















































































































































































1. DTC/DSC thermograms and HSM micrograms





















4. SWISSADME

Table S1 Physicochemical properties of selected test compounds (6c, 6d, 6m, 6o, 6q and 7c)

	Cmpd

	Ki
(nM)
	Molecular
formula
	Molecular Weight (g/mol)
	Fraction CSp3            (> 0.25)
	Num. of rotatable bonds
	Num. of H-bond acceptors
	Num. of H-bond donors
	Molar Refractivity
	TPSA <130 Å2
	Lipophilicity Consensus LogP o/W
	Water solubility consensus  LogS 

	6c
	0,076
	C21H17N5OS
	387,46
	0,14
	5
	5
	1
	108,97
	133,91
	3.18
	-6,18

	6d
	10,3
	C16H13N5O2S
	339,37
	0,12
	5
	5
	2
	89,43
	164,11
	1,33
	-4,23

	6m
	0,179
	C20H15N5OS
	373,43
	0,10
	4
	5
	2
	104,50
	144,91
	2,83
	-5,85

	6o 
	1,64
	C22H16N4O3S
	416,45
	0,09
	6
	6
	2
	113,17
	158,32
	3,10
	-6,25

	6q
	0,383
	C25H18ClN5O2S2
	520,03
	0,12
	8
	6
	2
	138,29
	182,38
	4,44
	-8,03

	7c
	61,9
	C16H11N5O3S
	353,36
	0,06
	2
	5
	3
	92,74
	178,51
	1,82
	-4,74





Table S2 Pharmacokinetic properties of selected test compounds (6c, 6d, 6m, 6o, 6q and 7c)

	cmpd
	GI Absorption
	BBB Permeation
	P-gp substrate
	CYP1A2 Inhibitor
	CYP2C19 inhibitor
	CYP2C9 Inhibitor
	CYP2D6 inhibitor
	CYP3A4 Inhibitor

	6c
	low
	No
	No
	Yes
	Yes
	Yes
	No
	Yes

	6d
	low
	No
	No
	Yes
	No
	Yes
	No
	Yes

	6m
	low
	No
	No
	Yes
	Yes
	Yes
	No
	Yes

	6o
	low
	No
	No
	No
	Yes
	Yes
	No
	Yes

	6q
	low
	No
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	7c
	low
	No
	No
	Yes
	Yes
	Yes
	No
	Yes





Table S3 Drug-likeness and medicinal chemistry friendliness of selected test compounds (6c, 6d, 6m, 6o, 6q and 7c)

	
	Drug-likeness
	
	
	
	
	Medicinal Chemistry
	
	

	
	Num. of violations:
	
	
	
	
	Number of violations:
	
	

	Cmpd
	Lipinki
	Ghose
	Veber
	Egan
	Muegge
	PAINS
	Brenk
	Leadlikeness

	6c
	0
	0
	0
	1
	0
	0
	0
	2

	6d
	0
	0
	1
	1
	1
	0
	0
	0

	6m
	0
	0
	1
	1
	1
	0
	0
	1

	6o
	0
	0
	1
	1
	1
	0
	0
	2

	6q
	1
	2
	1
	1
	2
	0
	0
	3

	7c
	0
	0
	1
	1
	1
	0
	0
	1







Fig. S1 BBB permeability and GI passive absorption properties of compounds 6c, 6d, 6m, 6o, 6q and 7c. Compounds which are not substrate for Pgp (PGP-) are represented by the red circles and those which are substrates (PGP+) are indicated by blue circles. The white region is for high probability of passive absorption by the gastrointestinal tract (HIA), and the yellow region (yolk) is for high probability of brain penetration (BBB). Compounds 6c, 6d, 6m, 6o, 6q and 7c were predicted to lack both BBB permeability and GI passive absorption.





Fig. S2 GI Bioavailability radar for compounds 6c, 6d, 6m, 6o,6q and 7c. The pink area represents the optimal range for lipophilcity (LIPO:− 0.7 < XLOGP3 < + 5.0), size (SIZE: 150 < MW < 500), polarity (POLAR: 20 < TPSA < 130), solubility (INSOLU: logS < 6), saturation (INSATU: fraction Csp3 > 0.25) and flexibility (FLEX: num. rotatable bonds < 9). The red lines must fall completely within the pink area for a compound to be considered drug-like; therefore, compounds 6c, 6d, 6m, 6o, 6q & 7c are predicted not orally bioavailable.
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image51.emf
2-((6-amino-3,5-dicyano-4-(4-methoxyphenyl)pyridin-2-yl)thio)acetamide (

6a

)



image52.emf
2-amino-4-(4-methoxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile (

6b

)



image53.emf
2-amino-4-(3-methoxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile (

6c)



image54.emf
2-((6-amino-3,5-dicyano-4-(3-methoxyphenyl)pyridin-2-yl)thio)acetamide(6d)



image55.emf
2-((6-amino-3,5-dicyano-4-(4-hydroxyphenyl)pyridin-2-yl)thio)acetamide (6e)
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image56.emf
2-((6-amino-3,5-dicyano-4-(3-hydroxyphenyl)pyridin-2-yl)thio)acetamide (6f)



image57.emf
2-((6-amino-4-(benzo[d][1,3]dioxol-5-yl)-3,5-dicyanopyridin-2-yl)thio)acetamide (

6g

)



image58.emf
3-(((6-amino-3,5-dicyano-4-(furan-2-yl)pyridin-2-yl)thio)methyl)benzoic acid (

6h

)



image59.emf
3-(((6-amino-3,5-dicyano-4-phenylpyridin-2-yl)thio)methyl)benzoic acid (6i)



image60.emf
2-amino-4-(3-hydroxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile (

6j

)
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image61.emf
3-(((6-amino-3,5-dicyano-4-(4-(methylthio)phenyl)pyridin-2-yl)thio)methyl)benzoic acid (6k)



image62.emf
3-(((6-amino-3,5-dicyano-4-(4-methoxyphenyl)pyridin-2-yl)thio)methyl)benzoic acid (6l)



image63.emf
2-amino-4-(4-hydroxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile (6m)



image64.emf
2-amino-4-(4-hydroxyphenyl)-6-((3-methylbenzyl)thio)pyridine-3,5-dicarbonitrile (

6n

)



image65.emf
3-(((6-amino-3,5-dicyano-4-(3-methoxyphenyl)pyridin-2-yl)thio)methyl)benzoic acid (

6o

)
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image66.emf
2-amino-4-(4-fluorophenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile (6p)



image67.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-(2-hydroxyethoxy)phenyl)pyridine-3,5-dicarbonitrile (6q)



image68.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-hydroxyphenyl)pyridine-3,5-dicarbonitrile (6r)



image69.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-methoxyphenyl)pyridine-3,5-dicarbonitrile (

6s

)



image70.emf
3,6-diamino-5-cyano-4-(4-fluorophenyl)thieno[2,3-b]pyridine-2-carboxamide (7a)



image71.emf
3,6-diamino-5-cyano-4-(4-methoxyphenyl)thieno[2,3-b]pyridine-2-carboxamide (7b)



image72.emf
3,6-diamino-4-(benzo[d][1,3]dioxol-5-yl)-5-cyanothieno[2,3-b]pyridine-2-carboxamide (7c)



image73.emf
3,6-diamino-5-cyano-4-(3-hydroxyphenyl)thieno[2,3-b]pyridine-2-carboxamide (7d)



image74.emf
2-((6-amino-3,5-dicyano-4-(4-methoxyphenyl)pyridin-2-yl)thio)acetamide (6a)



image75.emf
2-amino-4-(4-methoxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6b)
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2-((6-amino-3,5-dicyano-4-(4-methoxyphenyl)pyridin-2-yl)thio)acetamide  (6a)


image76.emf
2-amino-4-(3-methoxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6c)



image77.emf
2-((6-amino-3,5-dicyano-4-(3-methoxyphenyl)pyridin-2-yl)thio)acetamide(6d)



image78.emf
2-((6-amino-3,5-dicyano-4-(4-hydroxyphenyl)pyridin-2-yl)thio)acetamide (6e)



image79.emf
2-((6-amino-3,5-dicyano-4-(3-hydroxyphenyl)pyridin-2-yl)thio)acetamide (6f)



image80.emf
2-((6-amino-4-(benzo[d][1,3]dioxol-5-yl)-3,5-dicyanopyridin-2-yl)thio)acetamide (6g)




image81.emf
3-(((6-amino-3,5-dicyano-4-(furan-2-yl)pyridin-2-yl)thio)methyl)benzoic acid (6h)



image82.emf
3-(((6-amino-3,5-dicyano-4-phenylpyridin-2-yl)thio)methyl)benzoic acid (6i-GN-010)



image83.emf
2-amino-4-(3-hydroxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-

dicarbonitrile (6j)



image84.emf
3-(((6-amino-3,5-dicyano-4-(4-(methylthio)phenyl)pyridin-2-yl)thio)methyl)benzoic  acid (6k)



image85.emf
3-(((6-amino-3,5-dicyano-4-(4-methoxyphenyl)pyridin-2-yl)thio)methyl)benzoic acid (6l)
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image86.emf
2-amino-4-(4-hydroxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6m)



image87.emf
2-amino-4-(4-hydroxyphenyl)-6-((3-methylbenzyl)thio)pyridine-3,5-dicarbonitrile (6n)



image88.emf
3-(((6-amino-3,5-dicyano-4-(3-methoxyphenyl)pyridin-2-yl)thio)methyl)benzoic acid (6o)



image89.emf
2-amino-4-(4-fluorophenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6p)



image90.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-(2-hydroxyethoxy)phenyl)pyridine-3,5-

dicarbonitrile (6q)




image91.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-hydroxyphenyl)pyridine-3,5-

dicarbonitrile (6r)



image92.emf
2-amino-6-(((2-(4-chlorophenyl)thiazol-4-yl)methyl)thio)-4-(4-methoxyphenyl)pyridine-3,5-

dicarbonitrile (6s)



image93.emf
3,6-diamino-5-cyano-4-(4-fluorophenyl)thieno[2,3-b]pyridine-2-carboxamide (7a)



image94.emf
3,6-diamino-5-cyano-4-(4-methoxyphenyl)thieno[2,3-b]pyridine-2-carboxamide (7b)



image95.emf
3,6-diamino-4-(benzo[d][1,3]dioxol-5-yl)-5-cyanothieno[2,3-b]pyridine-2-carboxamide (7c)
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2-amino-4-(4-methoxyphenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6b)


image96.emf
3,6-diamino-5-cyano-4-(3-hydroxyphenyl)thieno[2,3-b]pyridine-2-carboxamide(7d)



image97.emf
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160°C

190°C

280°C

Compound 6h

Compound displayed multiple thermal events. Hot-stage microscopy showed that the large endothermal event 

at113.94°Cisassociatedwithpartialmeltingofthesample.Despitetheexothermalpeakat191.80°C,hot-

stagemicroscopyshowsfurthermeltingofthesampleatthattemperaturewithcompletemeltingand

recrystallisation, possibly of a decomposition product, starting at 260.87°C and peaking at 279.59°C.



image98.emf
150°C

200°C

290°C

Compound 6i

Compounddisplayedmultiplethermalevents.However,hot-stagemicroscopysuggestsnovisual

changes in the sample, with melting first visible at 200°C, from where it gradually progresses until total 

melting of the sample is seen at around 290°C.



image99.emf
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Compound 6j

Compound displayed an endothermal event at 224.58°C. From hot-stage microscopy, we can see that 

thattemperaturewasalsoassociatedwithanonsetofmelting.Immediatelyaftertheendothermat

224.58°C,thereisanotherendothermalevent,withanonsettemperatureof230.39°C,followedbya

largeexothermalevent.Suchlargeexothermaleventsimmediately afteranendothermisusually

indicativeofthermaldecomposition.Theresultssuggestthatthemeltingpointofthiscompoundis

231.22°C.



image100.emf
40°C

70°C

250°C

290°C

Compound 7c displayed a broad endothermal event at low temperatures, peaking at 71.13°C. Hot-stage microscopy 

shows that this event was not melting. Its onset of melting was at 282.45°C, with a melting point of 296.82°C.

Compound 7c




image101.emf
40°C 100°C

180°C

280°C

Compound 

7d

Compound displayed a broad endothermal event, peaking at 105.72°C, followed by a small exothermal event at 

180.46°C.Itsonsetofmeltingwas280.89°C,asconfirmedbyhot-stagemicroscopy,withameltingpointof

285.12°C.
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2-((6-amino-3,5-dicyano-4-(4-hydroxyphenyl)pyridin-2-yl)thio)acetamide  (6e)
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2-((6-amino-3,5-dicyano-4-(3-hydroxyphenyl)pyridin-2-yl)thio)acetamide  (6f)
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2-((6-amino-4-(benzo[d][1,3]dioxol-5-yl)-3,5-dicyanopyridin-2-yl)thio)acetamide  (6g)
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2-amino-4-(4-hydroxyphenyl)-6-((3-methylbenzyl)thio)pyridine-3,5-dicarbonitrile  (6n)
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2-amino-4-(4-fluorophenyl)-6-(((6-methylpyridin-2-yl)methyl)thio)pyridine-3,5-dicarbonitrile  (6p)
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3,6-diamino-5-cyano-4-(4-fluorophenyl)thieno[2,3-b]pyridine-2-carboxamide  (7a)
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3,6-diamino-5-cyano-4-(4-methoxyphenyl)thieno[2,3-b]pyridine-2-carboxamide  (7b)
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