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Scheme S1. Synthesis of compounds 21 and 22.
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Reagents and conditions. (a) 8-nonenenitrile, Grubbs catalyst (1%t generation), DCM, 50 °C, 12 h,
69-75%; (b) LiAlHs, THEF, 0 °C, 3.5 h, 48-62%,; (c) Pd/C, H2 gas, MeOH, RT, 0.5 h, 76-85%; (d) 3,11-
dichloro-6-methyl-6,11-dihydrodibenzo[c, f][1,2]thiazepine 5,5-dioxide, TEA, DCM, RT, 18 h, 65-
78%.
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Chemical synthesis

10-(1H-indol-3-yl)dec-8-enenitrile (18).

To a mixture of 8-nonenenitrile (1.22 g, 8.91 mmol) and 3-(2-propenyl)indole (0.70 g, 4.45 mmol)
in anhydrous dichloromethane, a solution of Grubbs catalyst, 1% generation (0.73 g, 0.89 mmol)
in dry dichloromethane was added. After the reaction mixture was stirred for 12 h at 50 °C
under an atmosphere of Ar, it was cooled to room temperature. The reaction mixture was
diluted with saturated aq. NH«Cl and extracted with dichloromethane. The combined organic
extracts were dried with anhydrous Na2S5Os, and the mixture was filtered through celite. The
filtered mixture was evaporated and purified by silica gel column chromatography in n-
hexanes/ethyl acetate = 7:1 to afford 18. Yield 0.85 g (71.8%); '"H NMR (CDCls, 400 MHz) d (ppm);
7.57 (d, ] =8.0 Hz, 1H), 7.33 (d, ] = 8.0 Hz, 1H), 7.15-7.20 (m, 1H), 7.05-7.13 (m, 1H), 6.92-7.00 (m,
1H), 5.45-5.75 (m, 2H), 3.50 (m, 2H), 2.25-2.35 (m, 2H), 1.95-2.05 (m, 2H), 1.55-1.70 (m, 2H), 1.25-
1.36 (m, 6H); MS (ESI): [M+H] = 267.1.

10-(1H-indol-3-yl)dec-8-en-1-amine (19).

To a solution of 18 (0.20 g, 0.75 mmol) in tetrahydrofuran at 0 °C, a suspension of 1M LiAlH4 in
tetrahydrofuran (2.25 mL, 2.25 mmol) was added dropwise over a period of 0.5 h. After the
addition was complete, the reaction mixture was stirred at 0 °C under N2 atmosphere for 3 h.
The reaction mixture was quenched with saturated aqueous NHiCl, and then the mixture was
filtered through celite. The filtered mixture was evaporated and purified by silica gel column
chromatography in chloroform/methanol = 10:1 to afford 19. Yield 0.16 g (52.2%); 'H NMR
(CDsOD, 400 MHz) 6 (ppm); 7.43-7.48 (m, 1H), 7.25-7.33 (m, 1H), 7.00-7.07 (m, 1H), 6.90-6.97 (m,
2H), 5.45-5.70 (m, 2H), 3.35-3.50 (m, 2H), 2.81-2.87 (m, 2H), 1.97-2.05 (m, 2H), 1.55-1.65 (m, 2H),
1.26-1.42 (m, 8H); MS (ESI): [M+H] =271.1.

10-(1H-indol-3-yl)decan-1-amine (20).

To a solution of 19 (25.0 mg, 0.092 mmol) in methanol was added 10% Pd/C (5.0 mg). The
reaction mixture was stirred for 0.5 h under H> atmosphere. After completion of reaction, the
mixture was filtered through celite pad. The filtrate was evaporated and purified by silica gel
column chromatography in chloroform/methanol = 20:1 to afford 20. Yield 20 mg (79.4%); 'H
NMR (CD:OD, 400 MHz) d (ppm); 7.44-7.48 (m, 1H), 7.26-7.29 (m, 1H), 7.00-7.07 (m, 1H), 6.90-
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6.97 (m, 2H), 2.81-2.87 (m, 2H), 2.67-2.73 (m, 2H), 1.55-1.73 (m, 4H), 1.24-1.42 (m, 12H); MS (ESI):
[M+H] =273.1.

11-((10-(1H-indol-3-yl)dec-8-en-1-yl)amino)-3-chloro-6-methyl-6,11-
dihydrodibenzol[c,f][1,2]thiazepine 5,5-dioxide (21).

Following the general procedure A, 21 was synthesized from 19 (20.0 mg, 0.073 mmol). Yield
32.1 mg (77.2%); 'H NMR (CDCls, 400 MHz) 6 (ppm); 7.93-7.96 (m, 1H), 7.41-7.51 (m, 3H), 7.29-
7.40 (m, 4H), 7.14-7.22 (m, 2H), 7.04-7.09 (m, 1H), 6.97-7.02 (m, 1H), 5.35-5.55 (m, 2H), 4.96 (s,
1H), 3.33 (s, 3H), 2.91-2.94 (m, 2H), 2.40-2.45 (m, 2H), 1.82-1.97 (m, 2H), 1.35-1.50 (m, 2H), 1.15-
1.30 (m, 8H); MS (ESI): [M+H] = 562.9; HRMS (ESI) [M+H]* (C32H36CIN302S): calcd. 562.2290,
found. 562.2251.
11-((10-(1H-indol-3-yl)decyl)amino)-3-chloro-6-methyl-6,11-dihydrodibenzo[c,f][1,2]thiazepine
5,5-dioxide (22).

Following the general procedure A, 22 was synthesized from 20 (6.0 mg, 0.022 mmol). Yield 8.2
mg (66.1%); '"H NMR (CDCls, 400 MHz) d (ppm); 7.94 (d, ] = 2.0 Hz, 1H), 7.40-7.50 (m, 3H), 7.31-
7.40 (m, 4H), 7.26-7.30 (m, 1H), 7.16-7.19 (m, 1H), 6.97-7.10 (m, 2H), 4.98 (s, 1H), 3.35 (s, 3H),
2.62-2.72 (m, 2H), 2.42-2.48 (m, 2H), 1.43-1.53 (m, 4H), 1.17-1.32 (m, 12H); MS (ESI): [M+H] =
564.9; HRMS (ESI) [M+H]* (C32HzsCIN3O:S): calcd. 564.2394, found. 564.2398.
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Experimental details for Biology

Cell culture. HEK293 cells stably expressing human DA transporter (HEK-hDAT), human NE
transporter (HEK-hNET) and human serotonin transporter (HEK-hSERT) were kindly provided
by Professor Bryan Roth (University of North Carolina at Chapel Hill). And HEK293 cells
constitutively expressing human x- or p- opioid receptor (HEK-hKOR_NMO000912 or HEK-
hMOR_NMO000914) were constructed by Professor Ki Duk Park (in Korea Institute of Science
and Technology). And CHO-K1 OPRM1 B-Arrestin cell line (#93-0213) was purchased from
Europins DiscoveRx (Fremont, CA, USA). Cells were maintained in Dulbecco's modified Eagle's
medium (HyClone, Logan, UT, USA) supplemented with 10%(v/v) fetal bovine serum (FBS,
HyClone, Logan, UT, USA), penicillin (100 U/mL), and streptomycin (100 pg/mL) in the
presence of Geneticin G418 (350 pg/mL, 200 pg/mL, 500 pg/mL, 1000 pg/mL and 1000 pg/mL
tor HEK-hDAT, HEK-hNET, HEK-hSERT, HEK-hKOR and HEK-hMOR respectively) in a
humidified 5% CO2 incubator at 37 °C. In case of both HEK-hKOR and HEK-hMOR, cells were
additionally maintained in 0.2 mg/mL hygromycin B, 1 ug/mL puromycin B, 1x non-essential
amino acids. The cells were subcultured every 3-4 days.

Microsomal stability. The metabolic stability of compounds was evaluated in rat liver
microsomes (RLM). Microsomes (0.5 mg/ml) and test compound (1 uM) in 100 mM potassium
phosphate buffer (pH 7.4) were preincubated with shaking (100 rpm) for 5 min at 37 °C. The
metabolic reaction was initiated by the addition of an NADPH generating system (60 mM
potassium phosphate buffer pH 7.4, 1.3 mM NADP, 3.3 mM glucose-6-phosphate, 0.3 uL
glucose-6-phosphate dehydrogenase (0.4 U/mL), and 3.3 mM magnesium chloride) and
incubated at 37 °C. Aliquots of 100 uL were withdrawn at 0, 10, 20, 30 and 60 min, and 2
volumes of ice-cold acetonitrile (ACN) were added to terminate the reaction. After mixing by
vortex and centrifugation (14000 rpm) for 15 min at 4 °C, the supernatant was transferred to

liquid chromatography vials and analyzed by an LC-MS/MS system.
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Table S1. In vitro metabolic stability of selected compounds.

Recovery (%)
Compounds
Human Rat Mouse
12 50/0 60/0 50/0
17 0% 1% 1%

"% remaining after 30 min incubation with S9 microsomal fraction.
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Figure S1. HPLC purity of 12 (98%, R« =19.56 min) as an antiallodynic agent.
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Figure S2. HPLC purity of 17 (95%, R« = 14.52 min) as an antiallodynic agent.
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