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Supplemental Figure Legends and Figures

Supplemental Figure 1S. Primary Screen of the Directed Specs Chemicals Library against
Cell Lines Expressing a3p4, a3p4ab5 and a3f4a5D398N nAChRs — A. Three 96 well plate,
single point antagonist assays were performed in permanent HEK-293 cell lines containing a
distinct receptor. The cells were pre-incubated with 33 uM of a library compound for 15-30
minutes followed by the sequential addition of 20 uM nicotine to an individual well. Calcium
response data were acquired on a Berthold LB940. Single point responses were calculated from
three independent experiments and the results plotted per compound position in the daughter
plate. The response to nicotine alone determined from eight control wells was used to calculate
standard deviations in the calcium response. Lead compounds were identified as those that
inhibited the calcium response to at least 7 standard deviations below cells treated with nicotine
alone. Data were analyzed and plotted using GraphPad Prism 5.0. B. Compounds were binned
based upon their effect on nicotine mediated calcium signaling relative to the mean nicotine
calcium response (mry) and its standard deviation (stdn). An assignment of 0, 1, 2, 3,
corresponded to a nicotine response in the presence of compound in the range (mrn + 3 stdn),
(mry - 3stds to mry - 5stdn), (mr, - 5stds to mr - 7stdn) , and less than (mrn - 7 stdn) respectively.
Values from the three experiments were averaged for each receptor type and the corresponding

cell in the compound table for that receptor colorized to enable response bias across receptors to



be easily appreciated. Positive modulators of the calcium signal above 3 standard deviation from

the mean were assigned a value of -1.

Supplemental Figure 2S. Screening of a Directed Library against Cell Lines Expressing
a3B4, a3p4ab and a3p4a5D398N nAChRs — Antagonist assays were performed as described
for the remaining 22 of 38 compounds from the directed Specs Chemicals Library that were
considered hits in the primary screen. Dose responses were calculated from triplicate wells in
three independent experiments to determine the effects of compounds on inhibition of the whole
cell calcium mediated nicotine (20 uM) response in HEK-293 cell-lines permanently transfected
with one of the nAChRs. Data were analyzed using GraphPad Prism 5.0 and the results are

presented as 95% confidence intervals.
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Supplemental Figure 1S-B.

Aequorin Cell-base Calcium Screen of Nicotine Activation

N=3 for each receptor
Library Screened at 32 uM
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Q\ N'-[(5-bromo-2-furyl)methylene]-2-{3-
o N o, nitrophenoxy}acetohydrazide

[ AV

Ve 5-bromo-N-(4-methoxy-2-methylphenyl)-2-
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K10
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LO04
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1.00

1.00

0.58

0.58

0.58

o
- 1 5
R
0
HC SN
LU

HC—Q

ethyl {5-[(5-bromo-2-furyl)methylene]-2,4-dioxo-
1,3-thiazolidin-3-yl}acetate

5-b N-(2,3-di 2-f id
5-b N-(3,4-di 2-furamid
5-b N-(4 2-f d

5-b N-(2- 2-f d

5-b N-(1,5-dimethyl-3 2-phenyl-2,3-

dihydro-1H-pyrazol-4-yl)-2-furamide

phenyl 5-bromo-2-furoate

5-by N-{2-[(5-b! 2 il n
{2-C

N-phenyl-2-furamide

N-(4-{[2-(5-b(omo»2-

rboxamide

N-(4-anil 5-bi X id

5-bromo-N-{3-nitro-2-methylphenyl}-2-furamide
5-bromo-N'-(2-methyl-3-furoyl)-2-furohydrazide

N-[1-(@mi 21,3 ioxol-5
yl)vinyl]-5-bromo-2-furamide

5-bromo-N-(2,5-dimethoxyphenyl)-2-furamide

5-bromo-N-[4-chloro-3-(5-methyl-1,3-
benzoxazol-2-yl)phenyl]-2-furamide

N-{2-[(5-bromo-2-furoyl)amino]ethyl}-2-

pyridinecarboxamide

5-bromo-N-(4-sec-butylphenyl)-2-furamide

5-bromo-N-(4-methylbenzyl)-2-furamide

2-methoxyphenyl 5-bromo-2-furoate

4-methylphenyl 5-bromo-2-furoate

5-bromo-N-[3-chloro-4-(4-ethyl-1-

piperazinyl)phenyl]-2-furamide

5-bromo-N-(2-chloro-3-pyridinyl)-2-furamide

5-bromo-N-(8-quinolinyl)-2-furamide

ethyl 3-[(5-bromo-2-furoyl)amino]benzoate

5-bromo-N-(4-chlorophenyl)-2-furamide

5-bromo-N-(4-methylphenyl)-2-furamide

5-bromo-N'-(4-cyanobenzylidene)-2-

furohydrazide

N-[2-(@mi 5-b 2
furamide

310.15

360.19

294.15

334.99

310.15

310.15

376.21

267.08

558.23

434.29

357.21

325.12

313.11

379.17

326.15

309.12

431.68

338.16

322.20

294.15

297.11

281.11

412.72

301.53

317.14

338.16

300.54

280.12

318.13

309.12

C13H12BrNO3

C12H10BrNO5S

C13H12BrNO2

C11H6BrCI2NO2

C13H12BrNO3

C13H12BrNO3

C16H14BrN303

C11H7BrO3

C24H18Br2N204

C19H20BrN304

C17H13BrN202

C12H9BrN204

C11H9BrN204

C15H11BrN205

C13H12BrNO4

C13H9Bro4

C19H12BrCIN203

C13H12BrN303

C15H16BrNO2

C13H12BrNO2

C12H9Bro4

C12H9BroO3

C17H19BrCIN302

C10H6BrCIN202

C14H9BrN202

C14H12BrNO4

C11H7BrCINO2

C12H10BrNO2

C13H8BrN302

C12H9BrN203



AAN-329/40254857

AAN-329/40254006

AAN-329/40744089

AH-034/32475045

AN-329/41830836

AO-365/43402738

AK-778/11811017

AN-329/11658808

AN-329/43449025

AG-670/42111674

AN-329/43449686

AF-399/40769063

AN-329/43448985

AK-968/40605757

AK-968/41924375

AG-690/10280046

AN-652/05699057

AN-652/34351048

AN-329/41558674

AN-329/41306889

AN-329/41306942

/AN-329/40256100

AN-329/40287114

A0-081/41933654

AK-968/37005249

AO-365/43403333

AO-365/43402633

AK-968/41026852

AN-329/43448963

AG-670/42112028

L20

L22

Mo3

Mo4

MO05

Mo6

Mo7

Mo8

M09

M10

M11

M12

M13

M14

M15

M16

M17

M18

M19

M20

M21

M22

NO3

NO6

NO9
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-1.00
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0.00
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0.00
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5-bromo-N'-(2-oxo-1,2-dihydro-3H-indol-3-
ylidene)-2-furohydrazide

N-[ i 4,5,6,7 1
benzothien-2-yi]-5-bromo-2-furamide

2,6-dimethylphenyl 5-bromo-2-furoate

5-_brom0-l\_l»[2-({[2»

furamide

5-b N-[2-(5-bi 2
[2-C 13-

benzoxazol-5-yi]-2-furamide

5b N*-(2-thi 2

5b N-[3-(4 i D ohenvil-2.
[3-(

furamide

5-bromo-N-[4-(isobutyrylamino)-3-
methoxyphenyl]-2-furamide

4-(pr 5-b 2-furoaty
N-(2-{2-[(5-b 2
2-oxoethyl)benzamide
5-bromo-N-{3-
e i 2-f d

5-bromo-N'-(1-phenylpentylidene)-2-
furohydrazide

N-benzyl-2-(5-bromo-2-
furoyl)hydrazinecarbothioamide

5-bromo-N-{3-[(4-

5-bromo-N-(4-bromophenyl)-2-furamide

3-methylphenyl 5-bromo-2-furoate

5-bromo-N'-[(4-bromo-2-methylphenoxy)acetyl]-
2-furohydrazide

2-nitrophenyl 5-bromo-2-furoate

2-chlorophenyl 5-bromo-2-furoate

N'-(9-anthrylmethylene)-5-bromo-2-
furohydrazide

5-bromo-N-{2-[(5-bromo-2-furoyl)amino]ethyi}-2-
furamide

5-bromo-N'-[1-(4-methoxyphenyl)ethylidene]-2-
furohydrazide

N-{2-[(5-bromo-2-furoyl)amino]ethyl}-1-
benzofuran-2-carboxamide

5—bromq—N—[2—({[3—(4— _

furamide

5-[2-(5-bromo-2-furoyl)hydrazino]-5-
oxopentanoic acid

5-bromo-N-{3-[(sec-

N-[4-(4-benzyl-1-piperazinyl)phenyl]-5-bromo-2-
furamide

335.20

334.13

369.24

296.29

295.13

408.30

496.55

315.15

379.21

381.23

338.16

350.17

351.20

349.23

354.23

415.25

344.99

281.11

432.07

312.08

301.53

393.24

406.03

336.19

337.18

377.20

436.31

319.11

365.23

440.34

C15H15BrN202

C13H8BrN303

C14H13BrN203S

C16H12N204

C13H11BrO3

C18H22BrN303

C18H9Br2CIN203

C10H7BrN203S

C16H15BrN204

C16H17BrN204

C14H12BrNO4

C14H12BrN303

C15H15BrN203

C16H17BrN202

C13H12BrN302S

C19H15BrN204

C11H7Br2NO2

C12H9Bro3

C14H12Br2N204

C11H6BrNO5

C11H6BrCIO3

C20H13BrN202

C12H10Br2N204

C14H14BrN302

C14H13BrN203

C16H13BrN204

C19H22BrN304

C10H11BrN205

C16H17BrN203

C22H22BrN302



AK-968/11368890

AK-968/11369090

AN-329/42613149

AK-968/41924353

AK-968/41924264

AN-652/09829029

AN-652/42568554

AG-690/12886226

AN-329/40839974

AAN-329/40839980

AN-329/40744111

AN-329/40744084

/AN-329/40744088

AK-968/37005293

AK-968/37005214

AN-329/43449026

AO-365/43402993

AK-968/11987233

AN-329/43448928

AN-329/43449021

/AN-329/05699054

AK-918/12440572

AK-968/14003142

AK-968/41927440

AK-968/41922148

AK-968/40307670

AK-968/11368442

AK-968/40386583

AN-329/43385616

/AN-329/33948023

N10

N11

N12

N13
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N16

N18
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5b N-(2.4-di 2-furamid
5b N-(4 2 d

5b N-{4 il 2
furamide

2-(5-bromo-2-furoyl)-N-(2-

N-allyl-2-(5-bromo-2-
furoyl)hydrazinecarbothioamide

5-bromo-N-(9-ethyl-9H-carbazol-3-yl)-2-
furamide

3-tert-butyl-4-h 5-bi 2-furoat
y

ethyl 4-[(5-bromo-2-furoyl)amino]benzoate

5-bromo-N"-[(9-ethyl-9H-carbazol-3-
yl)methylene]-2-furohydrazide

5-by N'-(3,5-dichloro-2

2-furohydrazide

5-bromo-N'"-[(4-methoxyphenyl)acetyl]-2-
furohydrazide

N-[2-(anil 1-5-b: 2

furamide

methyl 2-[(5-bromo-2-furoyl)amino]-4,5,6,7-
1 i 3

5-bromo-N'"-(2-hydroxy-3-methoxybenzylidene)-
2-furohydrazide

5-bromo-N'-(4-methyicyclohexylidene)-2-
furohydrazide

5-bromo-N-{3-[(diethylamino)carbonyl]phenyi}-2-
furamide

5—_bromo-N»[_2-({[2»

furamide

1-(5-bromo-2-furoyl)-4-(4-
chlorophenyl)piperazine

5-bromo-N-{4-[(3-methylbutanoyl)amino]phenyl}-
2-furamide

5—bromo-N»(3—_{[(2»

4-methoxyphenyl 5-bromo-2-furoate

33+ i 5-b 2
furoate

5-bromo-N-(2,3-dihydro-1H-inden-5-yl)-2-
furamide

5-bromo-N-(2-phenoxyphenyl)-2-furamide

5-bromo-N'-[2-(4-chlorophenoxy)-2-
methylpropanoyl]-2-furohydrazide

5-bromo-N'-[(5-ethyl-2-thienyl)methylene]-2-
furohydrazide

5-bromo-N'-(1,2-dimethylpropylidene)-2-
furohydrazide

5-bromo-N'-(3-cyclohexen-1-yimethylene)-2-
furohydrazide

5-bromo-N-(4-propoxyphenyl)-2-furamide

5-bromo-N-(3,4-dimethylphenyl)-2-furamide

326.15

322.20

435.30

354.23

304.17

383.25

339.19

338.16

410.27

378.01

353.17

385.22

384.25

339.15

299.17

365.23

380.24

369.65

365.23

389.21

297.11

416.23

306.16

358.19

401.65

327.20

273.13

297.15

324.18

294.15

C13H12BrNO4

C15H16BrNO2

C18H15BrN204S

C13H12BrN302S

C9H10BrN302S

C19H15BrN202

C15H15Bro4

C14H12BrNO4

C20H16BrN302

C12H7BrCI2N203

C14H13BrN204

C18H13BrN203

C15H14BrNO4S

C13H11BrN204

C12H15BrN202

C16H17BrN203

C16H18BrN303

C15H14BrCIN202

C16H17BrN203

C17H13BrN204

C12H9BrO4

C19H14BrNO5

C14H12BINO2

C17H12BrNO3

C15H14BrCIN204

C12H11BrN202S

C10H13BrN202

C12H13BrN202

C14H14BrNO3

C13H12BrNO2



AG-690/33916063

AN-329/12864804

AAN-329/40744086

AAN-329/40744092

AK-968/11367284

AN-329/43450127

AG-670/13188026

AG-690/11571991

AN-329/43449024

AN-329/43449028

AN-329/43450214

AN-329/43449645

AG-690/12763583

AK-968/41923758

AG-205/07808008

AK-968/11367377

AK-968/12122023

AK-968/40279810

/AN-329/10830053

/AN-329/09830049

AK-968/11368956

AN-329/12974430

AN-329/40744124

AE-641/30156032

AA-516/30054006

AK-968/41728420

AE-641/30177001

AN-329/41933649

AN-329/42667829

AK-968/41925804

020

021

022

P03

P05

P06

P08

P09

P11

P14

P17

P20

A03

A07

BOS

0.67
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-1.00

0.33

0.00

0.00

0.58

115

Antagonist Screen of the human Nicotinic Acetylcholine Receptor (a3b4, a3b4as, and a3b4a5 D398N
Specs Chemicals Directed Library 1-27-2014

0.00

Duke University/NIDA P30 Center of Excellence

Contact: L. Barak, C Ray, or M. Caron 919-684-6245 (6606) (5433)

0.58

0.58

1.00

133

-0.67

1.00

0.00

0.00

0.00

0.58

0.58

0.00

1.00

0.00

0.00

-0.67

-0.33

0.00

0.58

0.00

0.00

0.58

0.58

0.67

0.67

0.58

-0.33

0.00

167

1.67

-0.33

-0.33

[
)
B

0.00

0.67

-0.33

-0.33

0.67

11

0.58

0.58

0.58

0.00

0.58

153

0.58

153

0.58

0.58

HC- /B’

Nf\li‘ N

<

.

.,
Va

5-by N-{2-[(5-bi 2 i n
[C

{
2-furamide

5-bromo-N-mesityl-2-furamide

5-by N-{5-nitro-2- 2.

furamide

5-bromo-N-[4-(1-piperidinylsulfonyl)phenyl]-2-
furamide

N-[2 5-bi 2.4 id

5-bromo-N-[2-(4-bromophenyl)-2H-1,2,3-
benzotriazol-5-yi]-2-furamide

1-(5-b 2-furoyl

5-bis(4

§ Y
4,5-dihydro-1H-pyrazole

N-[4-(1 icarbonvhphenvil-5-b: Py
furamide

5-by N-{4-[(dii i 2.
{

furamide

5-bromo-N-(2-isopropoxyphenyl)-2-furamide

5-bromo-N-(2-butoxyphenyl)-2-furamide

5-bromo-N-(3-pyridinylmethyl)-2-furamide

2-(5-bromo-2-furoyl)-N-

isobutylhydrazinecarbothioamide

5-bromo-N-[2-chloro-5-(trifluoromethyl)phenyl]-
2-furamide

N'-(bicyclo[2.2.1]hept-2-yimethylene)-5-bromo-2-

furohydrazide

5-bromo-N-butyl-2-furamide

5-bromo-N'-(1-isopropyl-4-piperidinylidene)-2-
furohydrazide

N-[4 i 5-bi 2

furamide

5-bromo-N'-{3-nitrobenzoyl}-2-furohydrazide

4 i 5-b 2
N[

furohydrazide

propyl 4-[(5-bromo-2-furoyl)amino]benzoate

N-benzyl-4-[2-(5-bromo-2-furoyl)hydrazino]-4-
oxobutanamide

8-{2-[(di 2-isopropyl-8
methyl-1,3-dioxo-2-aza-8-
azoniaspiro[4.5]decane

methyl 5-bromo-2-furoate

5-bromo-N: hloro-1, i -2-yl)-2
furamide

N,N,4-trimethyl-5,6-diphenyl-1-hexanamine

5-bromo-N-methyl-N-phenyl-2-furamide

N-(5-bromo-2-furoyl)-N'-(2-

ethoxyphenyl)thiourea

5-bromo-N-(5-methyl-2-pyridinyl)-2-furamide

454.08

308.18

341.12

413.29

299.17

322.16

462.10

553.05

391.27

365.23

324.18

338.20

281.11

320.21

368.54

311.18

246.11

328.21

309.12

354.12

399.25

352.19

394.23

463.60

205.01

357.61

295.47

280.12

369.24

281.11

C16H10Br2N204
C14H14BrNO2
C12H9BrN205

C16H17BrN204S

C12H15BrN202
C14H12BrNO3
C17H10Br2N402
C20H13Br3N202
C18H19BrN203
C16H17BrN203
C14H14BrNO3
C15H16BrNO3
C11H9BrN202
C10H14BrN302S
C12H6BrCIF3NO
2
C13H15BrN202
C9H12BrNO2
C13H18BrN302
C12H9BrN203
C12H8BrN305
C19H15BrN203
C15H14BrNO4
C16H16BrN304
C28H35N204
C6H5BrO3
C12H6BrCIN202
S
C21H29N
C12H10BrNO2
C14H13BrN203S

C11H9BrN202



AQ-776/42801681

AN-329/42581112

AK-918/42409778

AK-968/41925801

AG-690/15427908

AN-979/42723369

AN-652/41072564

AP-970/43375149

AE-473/30080042

AH-034/07270029

AN-329/42295052

AN-329/41689899

AG-664/42183910

AK-968/41925901

AN-329/42344165

AN-329/42548417

AQ-776/42801680

AN-652/42568584

AN-652/40051836

AK-968/41925309

AG-664/42183909

AK-968/12865274

AK-968/41753492

AN-652/41482755

AK-968/41927264

AN-329/41574537

AP-970/43268313

AQ-776/42801591

AN-465/14962022

AP-970/43375832

BO7

co3

Cco4

Cco05

co7

D03

D04

DO7

EO03

EO05

EO07

FO3

F04

FO5

FO7

Go03

G04

G05

Go7

HO3

HO5

104

105

Jo3

Jo4
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2-(1,3-dimethyl-1H-imidazol-3-ium-2-yl)ethyl
methylcarbamate

N'-(5-bromo-2-furoyl)-N-methyl-N-
phenylthiourea

2,6-dichlorobenzyl 5-bromo-2-furoate

5b N-2-(: 2-furamid:
44{(1-ad Icarbonyloxy]-N,N,N-trimethyl-1
butanaminium

5-bromo-N-{3-[5-(4-methylphenyl)-1,3,4-
oxadiazol-2-yllphenyl}-2-furamide

5-by N-[4-chloro-2-(ri Nohenvil

2-furamide

methyl 3-[(5-bromo-2-furoyl)amino]-4-(4-
morpholinyl)benzoate

2-({5-nitro-2-methylphenyl}imino)-1-
methylpyrrolidine

5-by N-(6-methyl-1,3 iazol-2-yl)-2.
Y1,

furamide

N-(5-bromo-2-furoyl)-N'-(2,3-
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