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Figure S1 Structures of other compounds in shape and electronic distribution based

virtual screening.
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Figure S2 ANOI inhibitory rate—concentration curve. Compounds 35 and 38 are not

represented here because of no significant inhibition effect observed in 100 umol/L

concentration.
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Figure S3 Hot plate test on mice; n=10. The vehicle group was treated with saline by
1.g. administration instead of the corresponding compound solution. MPE, maximal
possible effect (%). All data are represented by the mean + SD. Statistical significance
was determined by ANOVA, **P<0.01 vs. vehicle.

In the hot plate test, the latency of pain response appearing (foot licking or jumping)
was measured before and 3 h after compound administration. As shown in Fig. S3, the
latency of morphine group was significantly prolonged after 10 mg/kg morphine i.p.
injection and its maximal possible effect (MPE, %) was about 30. However, no obvious
differences in pain response latency were observed among vehicle group, 20 and 40

mg/kg CaCCinm-A01 group, and 20 mg/kg compound 42 group.
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Figure S4 Writhing test on mice; n=10. Inh., the inhibition ratio of pain response
(number of writhing) in the corresponding compound group against the vehicle group.
All data are represented by the mean 4+ SD. Statistical significance was determined by

ANOVA, **P<0.01 compared to vehicle.

In writhing test (Fig. S4), 0.6% (v/v) acetic acid solution was i.p. injected 1 h after
compound administration, then the number of writhing was measured within 15 min
immediately. Morphine (10 mg/kg, i.p.) significantly reduce the number of writhing in
mice, the inhibition rate of writhing is about 98%. ANO1 inhibitors CaCCinn-A01 (20
and 40 mg/kg) and compound 42 (20 mg/kg) displayed no significant analgesic effect

on number of writhing.
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Figure S5 ANOIl homology modeling. (A) Sequence alignment: identity. (B)
Sequence alignment: similarity. (C) Sequence alignment of hANO1 and mANOI1. (D)

15 ns molecular dynamic optimization of hANO1 homo structure. (E) Ramachandran

plot of hANO1 homo structure (Dimer).



Table S1 ANOI inhibitoty activity of other compounds in shape and electronic

distribution based virtual screening.

Compd. Inh. (%)* Compd. Inh. (%)?

S1 34.5 S26 15.7
S2 27.7 S27 14.9
S3 88.2 S28 5.6
S4 25.7 S29 1.9
SS -1.1 S30 —28.2
S6 22.7 S31 17.5
S7 11.0 S32 17.8
S8 10.5 S33 6.1
S9 26.6 S34 36.0
S10 7.0 S35 23.7
S11 24.1 S36 27.3
S12 28.9 S37 79.2
S13 7.2 S38 28.9
S14 25.1 S39 31.7
S15 28.8 S40 14.9
S16 12.6 S41 35.5
S17 14.2 S42 14.4
S18 19.8 S43 16.0
S19 -36.7 S44 23.6
S20 36.3 S45 60.8
S21 18.9 S46 18.0
S22 43 S47 233
S23 8.3 S48 16.6
S24 61.2 S49 26.9
S25 41.5 S50 13.4

nh. (%) refers to the ANOI inhibition rate as determined by in whole cell

patch clamp recording at 100 pmol/L; n=3.



Structure characterization
'H and *C NMR spectra were recorded on Bruker (400 MHz) instruments, using
DMSO-ds or CDCI; as solvents. High-resolution mass spectra (HRMS) were recorded

on Bruker Apex IV FTMS mass spectrometer using ESI (electrospray ionization).

6-(tert-Butyl)-2-(furan-2-carboxamido)-4,5,6,7-tetrahydrobenzo[ b]thiophene-3-
carboxylic acid (CaCCinn-A01, 1)
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
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HPLC parameter:

Waters Xbridge C18 column(4.6 mm>250 mm 5 pm i.d.);

Flow rate: 1 mL/min;

Detector: UV 254 nm;

Eluent: A is water containing 0.1%TFA, B is MeOH; 0-5 min: 30% (v/v) A+70% (v/v)

B, 25-35 min: 5% (v/v) A+95% (v/v) B.



ic acid (33)

2-(4-(tert-Butyl) benzamido)-4-(4-fluorophenyl) thiophene-3-carboxyl

TH-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
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2-(4-(tert-Butyl) benzamido)-4-(4-chlorophenyl) thiophene-3-carboxylic acid (34)
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2-(4-(tert-Butyl) benzamido)-4-(4-(trifluoromethyl) phenyl) thiophene-3-carboxylic

acid (35)
TH-NMR
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HRMS
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2-(4-(tert-Butyl) benzamido)-4-(4-(tert-butyl) phenyl) thiophene-3-carboxylic acid (36)
TH-NMR
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4-([1,1'-Biphenyl]-4-yl)-2-(4-(tert-butyl) benzamido) thiophene-3-carboxylic acid (37)

791
7.89
771
7.69
7.67
7.65
7.50
7.48
7.46
7.44
7.39
7.37
6.98
1.33

gL

2
)
T

0.97%

I
f

—

1 2.00

T T T T T T T T T T T T T T T T
13.5 12.5 1.5 10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 2.0 1
f1 (ppm)

T T
5 1.0 0.5 0.0

I3C-NMR

o~ o 0 Il o0 0~ v —tn O N O 0

o ¥ 9 ‘O~ —~YTnS - % <+ =
= S 9 SR Y SO eS o oo
o o v Y Toan adAAcE — w o=
R~ —_ o e e — PARIRN
(. I I S e (.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 2t
1 (ppm)



HRMS
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2-(4-(tert-Butyl) benzamido)-4-(2, 4-dichlorophenyl) thiophene-3-carboxylic acid (38)
TH-NMR
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BC-NMR
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2-(4-(tert-Butyl) benzamido)-4-(naphthalen-2-yl) thiophene-3-carboxylic acid (39)
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
265 10 (0.199) Cm (10:15-(2:4+27:54)) 1: TOF MS ES-
100+ 428.1321 1.25e5
=
429.1355
430.1345
194.9262 238.8916 4311344 4901202
-9262216.9089238. - 616.0683
236.8607358-8452 | | 548.?83&564_1082 669.0211 7640311 814.0609
e A A e N R R SRR Ra an L R
150 200 250 300 350 400 450 500 550 600 650 700 750

4-(4-Methoxyphenyl)-2-(thiophene-2-carboxamido) thiophene-3-carboxylic acid (40)
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BC-NMR
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4-(4-(tert-Butyl) phenyl)-2-(4-methoxybenzamido) thiophene-3-carboxylic acid (41)
'H-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
261 11 (0.216) Cm (10:15-(2:8+23:53)) 1: TOF MS ES-
100+ 408.1268 2.78e4
=~
409.1305
216.9084
410.1284
118.9416  194.9264 260.8728 476.1135
. 238.8928 : 434.1802 . 528.0750
358.8388 - . 598.7410 648.0197
R | W K.‘ IR ANTARIN N N ‘L e o e 081322 760.6835
150 200 250 300 350 400 450 500 550 600 650 700 5

2-(1-Naphthamido)-4-(4-chlorophenyl) thiophene-3-carboxylic acid (42)
TH-NMR
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HPLC

1. 00
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0. 60 Purity > 99%

Al
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HPLC parameter:

Waters Xbridge C18 column(4.6 mmx>250 mm 5 pm 1.d.);

Flow rate: 1 mL/min;

Detector: UV 254 nm;

Eluent: A is water containing 0.1% TFA, B is MeOH; 05 min: 50% (v/v) A+50%
(v/v) B, 25-35 min: 5% (v/v) A+95% (v/v) B.

2-(2-Naphthamido)-4-(4-chlorophenyl) thiophene-3-carboxylic acid (43)
TH-NMR
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BC-NMR
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4-(4-Chlorophenyl)-2-(2,4-dichlorobenzamido)thiophene-3-carboxylic acid (44)
'H-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
287 12 (0.233) Cm (9:18-(1:3+27:55)) 1: TOF MS ES-
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4-(4-Chlorophenyl)-2-(thiophene-2-carboxamido) thiophene-3-carboxylic acid (45)
TH-NMR
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BC-NMR
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4-(4-Chlorophenyl)-2-(4-methyl-1-naphthamido) thiophene-3-carboxylic acid (46)
'H-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
293 neg 12 (0.233) Cm (10:15-(2:5+21:54)) 1: TOF MS ES-
100+ 420.0454 1.93e5
=~
422.0428
423.0461
194.9276216.9082238.8904 488.0334 607.9787 659.9413
b e e 3088425 |7 S Bsseonor s T 6966956 796.0320841.0000

150 200 250 300 350 400 450 500 550 600 650 700 750 800

2-(4-(tert-Butyl) benzamido)-8 H-indeno [2,1-b] thiophene-3-carboxylic acid (47)
TH-NMR
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BC-NMR
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2-(4-(tert-Butyl) benzamido)-6-methoxy-8H-indeno [2,1-b] thiophene-3-carboxylic

acid (48)

TH-NMR
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HRMS
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2-(Thiophene-2-carboxamido)-8 H-indeno [2,1-b] thiophene-3-carboxylic acid (49)
TH-NMR
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BC-NMR
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2-(2-Naphthamido)-8 H-indeno [2,1-b] thiophene-3-carboxylic acid (50)

TH-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
290 neg 12 (0.233) Cm (10:16-(2:6+22:28)) 1: TOF MS ES-
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2-(1-Naphthamido)-8 H-indeno [2,1-b] thiophene-3-carboxylic acid (51)
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BC-NMR
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Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
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2-(4-(tert-Butyl) benzamido)-8,8-dimethyl-8 H-indeno [2,1-b] thiophene-3-carboxylic
acid (52)
'H-NMR

°

e S TN O 0N N — 0N oo
a R R R R R
— Lo e e e S O L T S N N o —_—
| e f— N

TEn :

0.96] —-
98y
9.00%

= -
o

T T T T T T T T T T T T T T T T T T T T T T T
14.5 13.5 12.5 11.5 10.5 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)
13
C-NMR
SN —wvemn s NOWVLWHXORN—m
%NS e XEELTAGE oM —~ TRQ
R =R o COARANSO AN B QA<
28RRnY  SSANSSANNE PN
Al SNCN N N~ SN Ne—— /AN
o OH
; : HN— |
o}
|l
|
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 90 80 70 60 50 10 30 20

100
£1 (ppm)



HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
274 11 (0.216) Cm (11:15-(1:8+25:52)) 1: TOF MS ES-
100+ 418.1468 1.02e4
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2-(4-(tert-Butyl) benzamido)-4,5-dihydronaphtho [2,1-b] thiophene-1-carboxylic acid

(53)
'H-NMR
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BC-NMR
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HRMS

Xevo G2 Q-TOF/YCA166# 10-Apr-2017 Waters
275 12 (0.233) Cm (11:16-(1:6+25:53)) 1: TOF MS ES-
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