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1. General remarks. Organic solvents used were dried by standard methods when necessary.
Commercially obtained reagents were used without further purification. Unless otherwise noted, all
reaction mixtures were stirred with a magnetic stir bar in flame-dried glassware under argon
atmosphere. All the temperatures were referred to the used oil baths. Extracts were dried over MgSO4
or Na;SO4 and solvents were removed in a rotary evaporator. TLC analysis of reaction mixtures was
performed on Huanghai GFs4 silica gel coated plates. Flash column chromatography was performed
using 300-400 mesh silica gel (Huanghai GF254) and 250-400 mesh silica gel (Silicycle UltraPure
silica gels). MP was obtained with a Yanagimoto micro melting point apparatus and is uncorrected.
Infra-red spectra were measured on a spectrometer. 'H NMR spectra were recorded for solution in
CDCl; with tetramethylsilane (TMS) as an internal standard. "’F NMR spectra were recorded for a
solution in CDCls with CFCls as the external reference. J-values are in Hz. Mass and HRMS spectra

were recorded by ESI method.
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2. General procedure for synthesis of 1.

2 NHTs

_— R
) m / TsN3, CuTc, toluene, rt, 3 h X \
R2lL —
AN T ‘“f‘_’f‘,',| then Rhy(Oct), (5 mol %), toluene, 100 °C, 10 h [ Jlevar
\ N N
R

1 then NaCNBHj;, DCE, 90 °C, 8 h

R' 1

The compounds S1 are prepared according to known procedures."’

AN
@E} NHTs
R_~ \
\/\7 P
N [Rh(NBD);IBF (5 mol %) ] R
S DCE, rt, 20 min N

R =H, COOEt /
S2 S3

The compounds S2 and S3 are prepared according to known procedures.?!

R2 NHTs KX

X K,CO3, K, acetone R‘;’ e
=7 R 7= fux, 24 1 \\ R
N Br reflux, ]
R/1 $1,83 S4 R/:\l 3

To an oven-dried reaction bottle was sequentially added S1 or S3 (4.00 mmol), K,CO; (8.00 mmol),

KI (0.40 mmol) and S4 (4.80 mmol) in acetone (20.00 mL). The resulting mixture was stirred under

reflux. When the reaction was complete as monitored by TLC, it was cooled to room temperature. The

solution was filtered through a short column of silica gel eluting with ethyl acetate, and then the

solution was concentrated under reduced pressure and the crude residue was purified via a silica gel

flash column chromatography (PE/EA = 15/1) to give the corresponding product 1.
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3. Conditions screening for kinetic resolution of racemic indole-allenes 1.

.. . . . . .. ab,ed
Table S1 Conditions screening for kinetic resolution of racemic indole-allenes 1.
NTs %—NTS NTs
H=
O & Au cat. (5 mol %) -
—_— = + *
| O solvent, T, t o | ©
N N'F N
/" 1a 2a | / la
yield (%)° ee (%)° J
entry? Au cat. solvent T (°C) th — ———— s-factor
2a la 2a la
1 L1Au(MeCN)SbFg toluene 0 48 0 >99
2 L2(AuSbFg), toluene 0 48 0 >99
3 L3AuSbFg toluene 0 48 <5 95
4 L4(AuSbFg), toluene 0 48 <5 94
5 L5(AuSbFg), toluene 0 48 31 <5 92
6 L5(AUNTf,), toluene 0 48 33 40 91 87 10.1
7 L5(AUNTf), toluene 10 48 30 37 8 82 8.9
8 L5(AUNTf,), toluene -10 48 30 45 91 65 6.2
9° L5(AUNTf), toluene 0 30 45 45 93 96 32.0
10f L5(AUNTf,), toluene 0 30 49 45 91 97 357
11 L5(AUNTf,), CH,Cl, 0 30 16 65 93 73 14.8
12 L6(AUNTT), toluene -10 30 31 46 92 74 9.5

2 The reaction conditions: 0.1 M in solvent. ® The yield was determined by *H NMR spectroscopic data
using 1,3,5-trimethoxybenzene as an internal standard. ¢ Determined by HPLC on a chiral stationary
phase. 9 Selectivity (s-factor) calculated as s = In[(1-C)(1-eeSM)]/In [(1-C)(1+eeSM)]. © 4A MS (50 mg)
was added. f 0.05 M.

OMe
® 99 SOWNLY
o PAr, O:P—N
e PAr, e >

N7
LK CO SO

PPh,

Ming-phos (L1)  Ar = 3,5-(Me),CgHa; (R)-xylyl-BINAP (L2) (S, R, R)-Feringa ligand (L3)

. ¢
o PAr, MeO PAr,
(o O PAr, MeO PAr,
s C

Ar = 3,5-(Me),CgHgz; (R)-DM-Segphos (L4) Ar = 3,5-('Bu),-4-MeOCgH,;
Ar = 3,5-('Bu),-4-MeOCgH,; (R)-DTBM-Segphos (L5) (R)-DTBM-MeO-BIPHEP (L6)

Our studies were initiated by examining the reactivity of racemic indole-allene la in the
presence of a series of gold complexes derived from chiral ligands L1-L6 (Table S1). It was
found that, chiral phosphine ligands L1 and L2 coordinated gold catalysts had no catalytic
activities for the reaction (entries 1-2). When Feringa phosphoramidite-based ligand (L3) and
biaryl bisphosphine ligand (R)-DM-Segphos (L4) incorporated gold catalyst were employed,
only trace of cyclization product 2a was detected by '"H NMR analysis (entries 3-4). Further
examination of chiral phosphine ligands revealed that sterically more demanding
(R)-DTBM-Segphos (L5) furnished 2a in 31% yield along with 92% ee value at 0 °C (entry 5).

Next, we investigated the counterion effect by pre-preparing cationic gold catalysts and found
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that NTT, was the better counterion, giving the cycloadduct 2a in 33% yield along with 91% ee
and enantiomerically enriched 1a in 40% yield along with 87% ee (s-factor = 10.1) at 0 °C
(entry 6). The reaction conditions with regard to temperature and concentration were then
examined. We found that when 4A molecular sieves (50 mg) was added into the reaction
mixture or concentration of the reaction solution was deceased to 0.05 M in toluene, the
s-factor could be dramatically improved to 32.0 or 35.7 at 0 °C (entries 7-10). Carrying out the
reaction in DCM or using (R)-DTBM-MeO-BIPHEP(AuNTf;), (L6) as the catalyst did not
further enhance the kinetic resolution efficiency (entries 11-12). The optimal conditions shown
in entry 10 of Table S1 could afford 2a in 49% yield and 91% ee as well as 1la in 45% yield
and 97% ee along with a s-factor of 35.7. This synthetic strategy could provide a convenient
and highly efficient method to prepare diversified enantiomerically enriched polycyclic

indolines and fS-substituted tryptamine-allene motifs.
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4. General procedure for the gold(l)-catalyzed kinetic resolution of racemic indole-allenes 1.

N

R —NTs
2 NTs " 2 NTs
R\\ (R)-DTBM-Segphos(AuNTf,), /HJ R\\
N R (5 mol %) R2LC ) s P
Y f toluene, 0.05 M, 0 °C NS ' |
1 é1H 1
RV 2 RV

To a flame dried Schlenk tube was added unsymmetrical indole-allene 1 (0.1 mmol),
(R)-DTBMSegphos(AuNTH3), (5.0 mol %) and the tube was evacuated and backfilled with argon for
three times. Then, anhydrous toluene (2.0 mL) was added into tube under argon atmosphere. The
reaction mixture was allowed to stir at 0 °C. The solvent was removed under reduced pressure, and the
residue was purified by a flash column chromatography on silica gel to give the enantiomerically

enriched compound 1 and desired product 2.
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5. Proposed reaction mechanism.

+
1a LAu
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Figure S1 Proposed reaction mechanism.

A plausible reaction mechanism for this gold(I)-catalyzed tandem intramolecular cyclization is
outlined in Figure S1 on the basis of the the previous literature. Coordination of gold(I) complex with
allene moiety in la generates intermediate A, which then initiates a nucleophilic attack from C3
position of indole to allene moiety, resulting in the cyclized intermediate B. Intermediate B undergoes
a further intramolecular cyclization to give a Au-carbenoid intermediate C, which follows a
1,2-hydrogen migration to afford intermediate D. The release of gold(I) catalyst produces the

cycloaddition product 2a and restarts the next catalytic cycle.
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Figure S2 Proposed key transition states for stereochemical control.

Proposed key transition states for the stereochemical control are illustrated in Figure S2. The
intermediate A can undergo a nucleophilic attack from C3 position of indole to allene moiety via
re-face or si-face to generate intermediate B. Probably due to the steric repulsion between the benzene
ring moiety and chiral phosphine ligand (TS1,.), the si-face attack is preferred in this step.
Subsequently, the olefinic moiety of intermediate B attacks the C2 position of indole via re-face or
si-face to form intermediate C. In this step, re-face attack is probably the dominated pathway since the

si-face attack is disfavored due to the steric repulsion between the benzene ring and indole moiety

(TS2,).
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6. Characterization and spectra charts for compounds 1.

(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-phenylethyl)benzenesulfon
amide la

A white solid, 45% yield (20.5 mg). M.p.: 53-56 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.38 (s, 3H),
3.53-3.61 (m, 1H), 3.62-3.69 (m, 1H), 3.73 (s, 3H), 3.82-3.90 (m, 1H), 3.99-4.06 (m, 1H), 4.60-4.71
(m, 4H), 7.00-7.06 (m, 2H), 7.16-7.22 (m, 4H), 7.25-7.34 (m, 5H), 7.47 (d, J = 8.0 Hz, 1H), 7.60 (d, J
= 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) & 21.4, 32.7, 41.4, 46.2, 50.8, 76.1, 85.2, 109.1,
114.6, 118.8, 119.1, 121.5, 126.6, 126.9, 127.1, 127.2, 128.2, 128.4, 129.5, 136.9, 137.1, 142.0, 143.1,
209.2. IR (CHCly) v 2920, 1949, 1599, 1474, 1334, 1160, 1093, 1010, 903, 858, 750, 659 cm’. MS
(ESI) m/z (%): 457.19 (100) [M+H]"; HRMS (DART) Calcd. For CasHyoN,0,S™ [M+H]" requires
457.1944, found: 457.1941. Enantiomeric excess was determined by HPLC with a Chiralcel IC
column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70 mL/min; tyinor = 23.35 min,

tmajor = 26.05 min; ee% = 97%; [a]p® =-23.0 (c 0.70, CH,Cl)].
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70

mL/min; tminor = 23.35 min, tmajor = 26.05 min; ee% = 97%].

N
NTs
ey
BnN

(R)-N-(2-(1-benzyl-1H-indol-3-yl)-2-phenylethyl)-N-(buta-2,3-dien-1-yl)-4-methylbenzenesulfona
mide 1b

A white solid, 48% yield (25.5 mg). M.p.: 65-68 °C. '"H NMR (CDCls;, TMS, 400 MHz) & 2.38 (s, 3H),
3.51-3.58 (m, 1H), 3.66 (dd, J = 14.0, 8.0 Hz, 1H), 3.79-3.87 (m, 1H), 4.03 (dd, J = 14.0, 8.0 Hz, 1H),
4.62-4.68 (m, 4H), 5.28 (s, 2H), 7.00-7.05 (m, 1H), 7.09-7.15 (m, 4H), 7.19-7.33 (m, 11H), 7.48 (d, J
= 8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). >C NMR (CDCls, 100 MHz, TMS) & 21.4, 41.6, 46.3, 50.0,
50.9, 76.1, 85.3, 109.7, 115.2, 119.1, 119.3, 121.8, 126.4, 126.5, 126.6, 127.1, 127.4, 127.6, 128.3,
128.4, 128.6, 129.5, 136.6, 137.1, 137.5, 142.0, 143.1, 209.2. IR (CH,Cl,) v 3028, 2918, 2850, 1952,
1598, 1466, 1331, 1155, 1092, 936, 897, 846, 738, 657 cm™ . MS (ESI) m/z (%): 533.22 (100) [M+H]";
HRMS (DART) Calcd. For C34H33N202$+1 [MJrH]+ requires 533.2257, found: 533.2253. Enantiomeric
excess was determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent:
Hexane/Isopropanol = 86/14; Flow rate: 0.70 mL/min; tyiner = 21.38 min, tmajor = 22.70 min; ee% =

84%; [a]p>> = -68.5 (¢ 0.16, CH,CL)].
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70

mL/min; tminor = 21.38 min, tmajor = 22.70 min; ee% = 84%].

(R)-N-(2-(1-allyl-1H-indol-3-yl)-2-phenylethyl)-N-(buta-2,3-dien-1-yl)-4-methylbenzenesulfonam
ide 1c

A white solid, 46% yield (22.2 mg). M.p.: 60-63 °C. '"H NMR (CDCls, TMS, 400 MHz) & 2.39 (s, 3H),
3.52-3.59 (m, 1H), 3.63-3.69 (m, 1H), 3.80-3.88 (m, 1H), 3.99-4.05 (m, 1H), 4.61-4.70 (m, 6H), 5.08
(d, J=17.2 Hz, 1H), 5.19 (d, J = 10.4 Hz, 1H), 5.93-6.03 (m, 1H), 7.01-7.06 (m, 2H), 7.14-7.19 (m,
1H), 7.21-7.33 (m, 8H), 7.48 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). '*C NMR (CDCls, 100
MHz, TMS) 6 21.4, 41.5, 46.3, 48.8, 50.8, 76.1, 85.3, 109.6, 115.0, 117.1, 119.0, 119.3, 121.6, 125.9,
126.6, 127.2, 127.5, 128.3, 128.5, 129.6, 133.4, 136.4, 137.1, 142.0, 143.1, 209.2. IR (CH,Cl,) v 3064,
2902, 1960, 1595, 1462, 1330, 1154, 1089, 858, 741, 673 cm™. MS (ESI) m/z (%): 483.21 (100)
[M+H]"; HRMS (DART) Caled. For CiHsN,0,S™ [M+H]™ requires 483.2101, found: 483.2102.
Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 214 nm; eluent:

Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tyiner = 12.78 min, tmajor = 13.73 min; ee% =
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97%; [a]p> = -78.0 (c 0.10, CH,CL)].
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Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 12.78 min, tmajor = 13.73 min; ee% = 97%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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(R)-N-(buta-2,3-dien-1-yl)-N-(2-(1,5-dimethyl-1H-indol-3-yl)-2-phenylethyl)-4-methylbenzenesul

fonamide 1d

A white solid, 48% yield (22.5 mg). M.p.: 83-86 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.39 (s, 3H),
2.40 (s, 3H), 3.54-3.61 (m, 1H), 3.65 (dd, J = 13.6, 8.4 Hz, 1H), 3.70 (s, 3H), 3.81-3.89 (m, 1H), 3.97
(dd, J = 14.0, 7.6 Hz, 1H), 4.60 (t, J = 8.0 Hz, 1H), 4.64-4.72 (m, 3H), 6.94 (s, 1H), 7.01 (d, J = 8.0
Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.20-7.24 (m, 3H), 7.26-7.34 (m, 5H), 7.60 (d, J = 8.0 Hz, 2H). °C
NMR (CDCls, 100 MHz, TMS) 6 21.47, 21.49, 32.8, 41.3, 46.2, 50.8, 76.1, 85.3, 108.9, 114.0, 118.8,
123.2, 126.6, 127.0, 127.2, 127.4, 128.0, 128.3, 128.5, 129.6, 135.4, 137.2, 142.1, 143.1, 209.3. IR
(CH,Cly) v 2921, 2850, 1698, 1608, 1510, 1450, 1335, 1273, 1159, 1015, 941, 769, 656 cm™. MS
(ESI) m/z (%): 471.20 (100) [M+H]"; HRMS (ESI) Calcd. For CyH3/N,0,S™ [M+H]" requires
471.2101, found: 471.2097. Enantiomeric excess was determined by HPLC with a Chiralcel IC
column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor = 24.61 min,

tmajor = 27.33 min; ee% = 96%; [a]p”> = -25.0 (c 0.20, CH,Cl,)].

Si6



0000 —

68€°Z |
16€2 1
6YS°E T
995°€

885°c

909°€

929°€ 1
LY9'E |
099°€ |
189°€ 1 f
v0L€ |

118°€
ze8°€ |
IPS'E ]
vos'E |
188°€ |
188°€

056'€
696'€
Ge6'c
vooy
9ISY
o6 v-)
9lov
6v9'y
089
169
vOL'Y
SLLY
16'9
moo.L
€20
ovLL
1942
90T°2 A
52T LA
veTL ]
2922
8.2 L
9622
sLeL
mmmi
0652 |
019'2

[
N T

I H‘

I I
|

SR

© oo+ o

- M- -

==

(OB
[OR>

- Q
-

S

20’1
W\mo._.
RV0L
M/H/.M_h.m
H/ONh

e

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

10.5

PAS T4
[ T4 V

6.L.CE —

geCLy —
861 9% —
092°0G ~

LELOL
€899/ V
Ooo.hn\
81E€'LL
GlLe'ss /
968801
8L0vLL
0LL8LL
ceeech
1.5'9¢L
or0'LCL
clelel
vvLCL
£10'8CL
862'8¢L
6Sv'8CL
L8g'6ch
6eEV'GEL
LoL°LeL
LeLevi
860yl

I NS

GG2'60C —

-10

60 50 40 30 20 10

70

MTs

180 170 160 150 140 130 120 110 100 90 80
1 (opm)
S17

190

230 220 210 200




o 1.00 —
1,50 & E I%
S N ol
i 1.00] 2 00
0.40
0.50-
L))
0.20 =
et ok o W E
| o o =] ou0 +
0.00 IB.IGG ZG.IGE B ?E.IE[! 1[!_I[!G 0.00 10.00 l__EG.GG 30.00
e 4.5430 4145, 1.1356 AU 7=
Kl = 2 5 T 2l
| oo B | B oo | B |agesmem | FHEEIIE |E5REE BEIE | EIE |o g | B8 |agoses |FHRITE |SREE
®| =8 | "5 |amea TR | @ [PORE TS Taw |5 S (e | TER | &G |RAEE T 5G [Tam
1 24.803 | 87602551 48,45 | 1194595 | BV 22833 26183 | 1 24 609 791966 1.65 2287 (W 22 667 25.850
2 27.793 | 93042592 51.51 | 1120962 (VB 26.183 31.883] 2 27.331 | 47319194 98.35 [ 742384 WV 25.850 32.000

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50

mL/min; tminor = 24.61 min, tmajor = 27.33 min; ee% = 96%.

F S
NTs
oy
N
/

(R)-N-(buta-2,3-dien-1-yl)-N-(2-(4-fluoro-1-methyl-1H-indol-3-yl)-2-phenylethyl)-4-methylbenze
nesulfonamide 1e

A white solid, 50% yield (23.8 mg). M.p.: 117-120 °C. '"H NMR (CDCls, TMS, 400 MHz) & 2.39 (s,
3H), 3.60-3.72 (m, 2H), 3.74 (s, 3H), 3.85-3.93 (m, 1H), 4.00 (dd, /= 13.6, 8.8 Hz, 1H), 4.68-4.73 (m,
3H), 4.82 (t, J = 8.0 Hz, 1H), 6.62-6.68 (m, 1H), 7.01-7.10 (m, 3H), 7.18-7.31 (m, 7H), 7.59 (d, J =
8.0 Hz, 2H). *C NMR (CDCls, 100 MHz, TMS) & 21.5, 33.2, 41.1, 46.0, 51.1, 76.1, 85.1, 104.2 (d, J
=19.7 Hz), 105.3 (d, /= 3.5 Hz), 113.1 (d, /= 3.6 Hz), 115.9 (d, /= 19.5 Hz), 121.9 (d, J = 8.0 Hz),
126.5, 127.1, 127.3, 128.2, 128.4, 129.6, 137.0, 139.7 (d, J = 11.9 Hz), 142.4, 143.1, 156.8 (d, J =
245.0 Hz), 209.2. "°F NMR (CDCls, 376 MHz, CFCl3) & -121.7. IR (CH,Cl,) v 2914, 2861, 1956,
1627, 1498, 1331, 1236, 1152, 1091, 984, 844, 771, 658 cm™’. MS (ESI) m/z (%): 475.18 (100)
[M+H]"; HRMS (ESI) Calcd. For CpsHysN,O,FS™ [M+H]™ requires 475.1850, found: 475.1844.
Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent:

Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tminer = 30.62 min, tmajor = 50.90 min; ee% =
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68%; [a]p> = -47.1 (c 0.08, CH,CL)].
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-121.691
-121.704
-121.719
-121.731

{

11

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

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 T T T T
112 -113 114 115 -116 -117 -118 -119 -120 -121 -122 -123 -124 -125 -126 -127 -128 -129 -130 -131 -13:

f1 (ppm)
12 0 IXLE #7042 TYY-6-77+- IC 01254 0.7 UV IS 30 0 WXL #7043 [modified by GC] ZYY-7-8231C 9125407 UY_VIS 1
FnAU WVL254 nan] AU WVL254 rur]
1- 30587
180 ’ oo 2.0
B |
1404 ‘ ‘ ‘|
1207 20H |
104 | |
15,04 ‘
2.51.173
ELY f |
\ | 0.4 1 - 30.620 |
o | 1 |
| ' \
sc] | ‘l " Il |
‘I A ) | |
20 I i |
| \ \ [
[ i . . I\ AN
e N S PN N S N
2 mir} P mir|
oo do 20 ado alo slo sd0 o8 o] ido 200 o 4o slo 850
No. | Ret.Time Peak Name Height Area  RelArea Amount Type No. | Ret.Time Peak Name Height Area  Rel.Area  Amount Type
min mAU mAU*min S min mAU _ mAU*min %
1 3057  na 15986  13.537  50.80 na. BMB 1 3062 na .128 7747 1590 na.  BMB
2 51.17 n.a. 8.367 13.109  43.20 n.a. EMB 2 50.90 n.a. 25.254 40984 8410 na. BMB*
Total: 24.353 26.646 100.00 0.000 Total: 34.380 48.731 100.00 0.000

mL/min; tminor = 30.62 min, tmajor = 50.90 min; ee% = 68%].
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(R)-N-(buta-2,3-dien-1-yl)-N-(2-(5-fluoro-1-methyl-1H-indol-3-yl)-2-phenylethyl)-4-methylbenze
nesulfonamide 1f

A white solid, 46% yield (21.8 mg). M.p.: 104-107 °C. '"H NMR (CDCls;, TMS, 400 MHz) & 2.36 (s,
3H), 3.54-3.65 (m, 2H), 3.69 (s, 3H), 3.82-3.88 (m, 1H), 4.00 (dd, J = 13.6, 8.0 Hz, 1H), 4.54 (t, J =
8.0 Hz, 1H), 4.63-4.72 (m, 3H), 6.87-6.93 (m, 1H), 7.06-7.16 (m, 3H), 7.19-7.31 (m, 7H), 7.59 (d, J =
8.0 Hz, 2H). *C NMR (CDCl3, 100 MHz, TMS) & 21.4, 32.9, 41.3, 46.2, 50.7, 76.2, 85.2, 103.9 (d, J
= 23.9 Hz), 109.7, 109.8, 109.9, 110.0, 114.4 (d, J = 4.8 Hz), 126.7, 127.1, 127.4 (d, J = 9.7 Hz),
128.1, 128.5, 129.6, 133.6, 137.0, 141.8, 143.2, 157.4 (d, J = 232.6 Hz), 209.2. "’F NMR (CDCls, 376
MHz, CFCl3) 6 -125.2. IR (CH,Cl,) v 3034, 1954, 1597, 1489, 1339, 1157, 1098, 953, 848, 770, 661
em’. MS (ESI) m/z (%): 475.18 (100) [M+H]"; HRMS (DART) Calcd. For CogH,sN,O,FS™ [M+H]
requires 475.1850, found: 475.1846. Enantiomeric excess was determined by HPLC with a Chiralcel
IC column [A = 214 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70 mL/min; tpinor = 20.34
Min, tmgjor = 22.40 min; ee% = 92%; [a]p> = -162.5 (c 0.08, CH,CLy)].
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£
rr - r - r-—rrrrrr r - ro - rr rorr - r - r) - ro—rro—r ro- r - rD - r - r-rrr - r - r—rr-r-—r-r-r°-rr-rr°-r-r -1 - r -1 T T "T°T
90 70 50 30 10 -10 -30 -50 -70 -90 -110 -130 -150 -170 -190 -210 -230 -250 -270 -290
f1 (ppm)
700 WXL-B #4520 [modfied by GC] TYY-8-27+ 082 21407 UV WIS 1 1400 WAL-0 #4821 [modfied by GC] ZYY-0-40a IC 82 214 0.7 UV VIS
AT WLZ1% nar] mAL WVLZ 14 nar]
800 12004 222400
] 1-20.013 |l‘
1 | 2-m027
500 “ || 1.000H ||
o] H f ooo] | |
a0 | || 800 ‘ |
200 ‘ | ‘ 400 | |
] L B
100 ‘ | | | 2004 | l‘
1 |
] | I|I (i 1-20340 I'..
o N — __ul_k[vl LN . o] __F-J\ — R . ___|_/\ru' B W
100 mi 200 mi
[ 50 1o Lo 200 220 ado _3%2 00 25 20 75 do s Tl T s T o s j ?!.e
No. | Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. | Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU mAU* min % min mAU  mAU*min %
1 20.01 n.a. 566.470 339928 5017 na. BMB* 1 20.34 n.a. 56.926 31.119 397 na. BMB*
2 2213 n.a. 508.922 337643 49.83 na. BMB* 2 22.40 n.a. 1170.189  753.285 96.03 n.a. BMB*
Total: 1075.392 677.570 100.00 0.000 Total: 1227115 784404 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70
mL/min; tminor = 20.34 min, tmajor = 22.40 min; ee% = 92%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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c. N

(R)-N-(buta-2,3-dien-1-yl)-N-(2-(5-chloro-1-methyl-1H-indol-3-yl)-2-phenylethyl)-4-methylbenze
nesulfonamide 1g

A white solid, 46% yield (22.5 mg). M.p.: 112-115 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.40 (s,
3H), 3.57-3.63 (m, 2H), 3.73 (s, 3H), 3.82-3.89 (m, 1H), 3.98 (dd, J = 13.6, 8.4 Hz, 1H), 4.54 (t, J =
8.0 Hz, 1H), 4.60-4.68 (m, 1H), 4.72-4.75 (m, 2H), 7.10-7.13 (m, 2H), 7.16-7.19 (m, 1H), 7.22-7.25
(m, 3H), 7.28-7.30 (m, 4H), 7.37 (d, J = 2.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). >C NMR (CDCl;, 100
MHz, TMS) 6 21.5, 33.0, 41.0, 46.2, 50.7, 76.3, 85.1, 110.3, 114.1, 118.5, 121.9, 124.7, 126.8, 127.2,
128.2, 128.3, 128.4, 128.6, 129.7, 135.4, 137.0, 141.7, 143.3, 209.2. IR (CHxCl,) v 3028, 2922, 1953,
1598, 1478, 1336, 1155, 1091, 941, 852, 795, 701, 656 cm™'. MS (ESI) m/z (%): 491.15 (100) [M+H];
HRMS (DART) Caled. For CysHysN,O,CIS™ [M+H]" requires 491.1555, found: 491.1552.
Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent:
Hexane/Isopropanol = 50/50; Flow rate: 0.70 mL/min; tminer = 10.30 min, tmajor = 11.34 min; ee% =

92%; [a]p> = 37.33 (¢ 0.10, CH,CL)].
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g WEL-G #5067 ZYY-6-51+-IC 55214 0.7 U s 1en WEL-E #5068 [modified by GC] ZYY-E-553IC 55214 0.7 WIS 1
AL WVL-254 nm| e 3-11.340 WWL254 nm|
1-10.273 I
| 1404 |
200+ || '2 11.347 |
| ‘ ||| 120 ‘ |
1504 ‘ | | | 190 | |
L ] |
100 ‘ | [ | |
e i
50 | || i <] |
e |
vl
(I 20 | I
| \_+|| |
-— 1-1g300 |
- - — e _Lf\;‘-‘;._'__'f -
50 H - min|
00 Zo 4 B B o 1o 143 oo 20 i o £a 100 120 T s
Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type Mo. Ret.Time Peak Mame Height Area RelArea Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 1027 n.a. 222536 76.225 4962 na. BEM 1 10.30 n.a. 6.456 2503 4.03 n.a. BM
2 11.35 n.a. 195.806 7r.402 50.38 na. MB 2 11.34 n.a. 151.112 61.717  95.97 n.a. MB
Total: 418.341 153627 100.00 0.000 Total: 157.588 64.310 100.00 0.000

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 50/50; Flow rate: 0.70

mL/min; tminor = 10.30 min, tmajor = 11.34 min; ee% = 92%)].

Br K\
NTs
e
N
/

(R)-N-(2-(5-bromo-1-methyl-1H-indol-3-yl)-2-phenylethyl)-N-(buta-2,3-dien-1-yl)-4-methylbenz

enesulfonamide 1h

A white solid, 48% yield (25.6 mg). M.p.: 101-104 °C. '"H NMR (CDCls;, TMS, 400 MHz) & 2.40 (s,
3H), 3.57-3.63 (m, 2H), 3.73 (s, 3H), 3.82-3.88 (m, 1H), 3.97 (dd, J = 13.6, 8.4 Hz, 1H), 4.54 (t, J =
8.0 Hz, 1H), 4.60-4.77 (m, 3H), 7.08 (s, 1H), 7.12-7.15 (m, 1H), 7.22-7.30 (m, 8H), 7.54 (d, J = 2.0
Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). *C NMR (CDCl3;, 100 MHz, TMS) & 21.5, 33.0, 41.0, 46.2, 50.7,
76.3, 85.2, 110.7, 112.3, 114.1, 121.6, 124.4, 126.8, 127.2, 128.2, 128.3, 128.6, 129.0, 129.7, 135.7,
137.0, 141.7, 143.3, 209.2. IR (CH,Cly) v 2913, 1952, 1597, 1475, 1335, 1157, 1061, 946, 842, 794,
708, 663 cm’. MS (ESI) m/z (%): 535.10 (100) [M+H]"; HRMS (DART) Calcd. For
Ca3HsN,0,BrS™ [M+H]" requires 535.1049, found: 535.1046. Enantiomeric excess was determined
by HPLC with a Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:
0.70 mL/min; tminor = 14.19 min, tyejor = 16.03 min; ee% = 80%; [oc]D25 =-30.0 (¢ 0.10, CH,Cly)].
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- i W9L-6 #5628 [modified by GC] ZYY-6-85+-DCM IC 73 214 0.7 Uv_S_1 3 5. VL6 #5672 [modiied by GC) ZYY-8-7431C 73214 0.7 UV VIS,
T man WVLZ14 nerl Al WUL214
2 - 16.027
1,750+ 1-14.187 ﬂ
| 2,000 ||
1500 ‘ r: - 16.053 |
1 250 ‘ | | 5004 ‘ |
1000 |
‘ | 1.00H |
750 | |
| |
5004 ‘ ‘ 500 \
! 1- '4.‘&.‘- |
| {-wger|
| | | | \
250 |
| | ! — S—
Vol .
| I S
o] A e
n mit mi
0o 50 1do 120 20 20 ?1.1 0o 75 50 5 o ils 20 115 2o s j 'El.u
No. | Ret.Time Peak Mame Height Area Rel.Area  Amount Type HNo. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % min mAU mAU*min o
1 14.19 na. 1711.406 765.567 49.53 na. BM * 1 1419 n.a. 317.014  148.580 10.26 na. Ru
2 16.05 n.a. 1493.208 779.987 5047 n.a. MB* 2 16.03 n.a. 2271.580 1299.892 89.74 na. BMB*
Total: 3204.614 1545555 100.00 0.000 Total: 2588.594 1448472 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 14.19 min, tmajor = 16.03 min; ee% = 80%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

NTs
MeOOC
)
N
/

(R)-Methyl 3-(2-(N-(buta-2,3-dien-1-yl)-4-methylphenylsulfonamido)-1-phenylethyl)-1-methyl-
1H-indole-6-carboxylate 1i

A white solid, 50% yield (25.7 mg). M.p.: 170-173 °C. '"H NMR (CDCls;, TMS, 400 MHz) § 2.40 (s,
3H), 3.54-3.63 (m, 2H), 3.83 (s, 3H), 3.84-3.90 (m, 1H), 3.93 (s, 3H), 4.03 (dd, J = 13.6, 8.4 Hz, 1H),
4.61-4.72 (m, 4H), 7.22-7.26 (m, 4H), 7.29 (d, J = 8.4 Hz, 4H), 7.45 (d, J = 8.4 Hz, 1H), 7.60 (d, J =
8.4 Hz, 2H), 7.69-7.73 (m, 1H), 8.05 (s, 1H). >C NMR (CDCl;, 100 MHz, TMS) & 21.5, 33.0, 41.2,
46.3,50.9,51.9,76.2,85.2, 111.7, 115.1, 118.8, 120.0, 123.2, 126.8, 127.2, 128.2, 128.6, 129.7, 130.4,
130.8, 136.4, 137.0, 141.8, 143.3, 168.1, 209.3. IR (CH,Cl,) v 2923, 2860, 1948, 1703, 1478, 1341,
1160, 1106, 979, 882, 748, 659 cm™'. MS (ESI) m/z (%): 515.19 (100) [M+H]"; HRMS (DART) Calcd.
For C30H31N204$+1 [MJrH]+ requires 515.1999, found: 515.1993. Enantiomeric excess was determined
by HPLC with a Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate:
0.70 mL/Min; tminor = 35.63 min, tmsjor = 44.09 min; ee% = 80%; [a]p”> =-17.8 (c 0.12, CH,Cly)].
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35 WXL #6151 [modiied by 5G] EVV-0-83e IAEI 21407 WS 1 [T WXLG #6152 [modfied by GC] ZYv-807A 1401 21407 W s
E WL214 ] AL WVL214 o]
00 1-35.852
|| 175
250 |
2
| | 2-44.387 150
!
200 | | |
| | 125]
| | |
18l | | || | 100
|
| | I 2-44083
100 | I ks f
[ [ N
[ Il
[ [ 50 I
50+ | | | | I
I [ [
. [ | \ 25 [
ML NN / 1-3e0827 ||
}— - . N — s RS UL o '.\
J _ o S—
s R —
oo 20 0o EE " T T R T P AT, P ' of oo o Ao ada 4 sdo 0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % min mAU mAU*min %
1 3565 n.a. 297.597 447143 49.97 na. BMB 1 35.63 n.a. 11.547 17283 10.24 na. EMEB
2 44 37 n.a. 230.502  447.639 50.03 n.a. EMB 2 44.09 n.a. 76.659 151424 69.76 n.a. BEMB
Total: £28.098 894783 100.00 0.000 Total: 58.207 168.707 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 35.63 min, tmajor = 44.09 min; ee% = 80%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N
NTs
Qﬂ@
N
/

(R)-N-(buta-2,3-dien-1-yl)-N-(2-(1,7-dimethyl-1H-indol-3-yl)-2-phenylethyl)-4-methylbenzenesul
fonamide 1j

A white solid, 46% yield (21.7 mg). M.p.: 102-105 °C. 'H NMR (CDCl;, TMS, 400 MHz) & 2.39 (s,
3H), 2.74 (s, 3H), 3.53-3.65 (m, 2H), 3.84-3.92 (m, 1H), 3.98 (dd, J = 13.6, 7.6 Hz, 1H), 4.01 (s, 3H),
4.58 (t, J=8.0 Hz, 1H), 4.64-4.72 (m, 3H), 6.87-6.91 (m, 3H), 7.19-7.31 (m, 8H), 7.60 (d, J= 8.0 Hz,
2H). C NMR (CDCl;, 100 MHz, TMS) & 19.7, 21.5, 36.8, 41.1, 46.2, 50.7, 76.2, 85.3, 114.2, 117.2,
119.2, 121.2, 124.3, 126.6, 127.2, 128.30, 128.34, 128.5, 128.7, 129.6, 135.7, 137.2, 142.1, 143.1,
209.3. IR (CH,Cl,) v 2923, 2867, 1956, 1451, 1156, 959, 808, 769, 660 cm™. MS (ESI) m/z (%):
471.20 (100) [M+H]"; HRMS (DART) Calcd. For CaoH3;N,0,S™ [M+H]" requires 471.2101, found:
471.2097. Enantiomeric excess was determined by HPLC with a Chiralcel ID3 column [A = 214 nm;
eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70 mL/min; tyiner = 13.29 min, tyjor = 14.58 min;

ee% = 97%; [o]p>> = -119.6 (¢ 0.6, CH,Cl,)].
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20151027-DAD #10628 [modified by Administrator] W VIS 2 1 non_20151027-DAD #10678 [modified by Administrator] WIS 2
?uuirrA WVL:214 nm| : mALl WVL:214 nm|
] 1-13.560 a5 ] 2- 14.580
500 2-14.367 |
1 750 |
500+ ‘
4 625 ‘
40 |
4 500+
300+ |
37
200 | ‘
] 250 |
100] | | | |
] 125 ‘ |
] f | |
O — - - i 1- 13223
4 i i el ——
100 : , T T . H 100 . : : : . "ﬂa
[ 50 180 120 20 7 240 7 so dBo | alg 40 50.0 oo 7o 4 60 do o 1o o 180 101
Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type HNo. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 13.56 n.a. B28.573 202.970 49 66 na. BM 1 1329 na 15367 5076 156 na. EMB
2 1437 na. 573219 205712 5034 na MB 2 14.58 n.a. 667.839  320.531 95.44 n.a. BMB*
Total: 1201.792 408682 100.00 0.000 Total: £83.206 325607 100.00 0.000

Translation: Chiralcel ID3 column [A = 214 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70
mL/min; tminor = 13.29 min, tmajor = 14.58 min; ee% = 97%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

VY
O NTs
e
BnN

(R)-N-(2-(1-benzyl-4-methoxy-1H-indol-3-yl)-2-phenylethyl)-N-(buta-2,3-dien-1-yl)-4-methylben
zenesulfonamide 1k

A white solid, 47% yield (26.4 mg). M.p.: 107-110 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.37 (s,
3H), 3.63-3.71 (m, 2H), 3.77 (s, 3H), 3.89-4.00 (m, 2H), 4.68-4.78 (m, 3H), 5.07 (t, J = 8.0 Hz, 1H),
5.24 (s, 2H), 6.40 (d, J = 8.0 Hz, 1H), 6.80 (d, J = 8.0 Hz, 1H), 6.98-7.30 (m, 14H), 7.56 (d, J = 8.0
Hz, 2H). *C NMR (CDCls, 100 MHz, TMS) & 21.5, 41.3, 45.9, 50.3, 51.5, 54.9, 76.0, 85.7, 99.5,
103.2, 115.8, 117.6, 122.5, 125.6, 126.2, 126.6, 127.3, 127.5, 128.2, 128.6, 128.7, 129.6, 137.3, 137.6,
138.2, 143.0, 143.1, 154.6, 209.1. IR (CH,Cl,) v 3027, 2925, 1954, 1578, 1497, 1338, 1257, 1156,
1091, 940, 850, 730, 699 cm™. MS (ESI) m/z (%): 563.23 (100) [M+H]"; HRMS (DART) Calcd. For
C3sH3sN,0;S™ [M+H]" requires 563.2363, found: 563.2355. Enantiomeric excess was determined by
HPLC with a Chiralcel TA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 21.02 min, tyajor = 18.78 min; ee% = 96%; [oc]D25 =-80.0 (¢ 0.10, CH,Cl,)].
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SDD_ZEHBUIEIS #7327 [modified by Administrator]  ZYY-8-86+- 1A 8121407 N WIS 2 20180108 #2284 [modified by Administrator] W vis 2
mAaL Al

WVL213 n WVLZ 14 nar]
700+ 1- 7
250 | 8.777
1-18.050 sa0-] "
o 2-21.300
‘ q 500+
1504 ‘ “ 200 | ‘
100 ‘ | | 30 | ‘
| | | 200+ | |
50+ | | | | ‘
[ | i 100-] l |
LI'I ‘ I 2-21020
I — — ) \ )
IR I U L Al
50 T T T,'% 100 . _ Tﬂ
0o 50 g 180 20a 2a o @0 ado ~ 4do 0.0 a0 £0 1o 1Zo 200 220 300
Ho. Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 18.95 na. 216.342 136453 5061 na. BEM* 1 18.78 n.a. B6B.476 376.016 9779 na. BMB*
2 21.30 na. 186.708 133150 4839 na. MB* 2 21.02 na. 19.023 8.489 ey | na. BMB*
Total: 403.050 269603 100.00 0.000 Total: 687499 334506 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 21.02 min, tmajor = 18.78 min; ee% = 96%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

NTs

‘1,

/

N
/

(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-(p-tolyl)ethyl)benzenesulfo
namide 11

A white solid, 48% yield (22.6 mg). M.p.: 66-69 °C. "H NMR (CDCls;, TMS, 400 MHz) § 2.30 (s, 3H),
2.39 (s, 3H), 3.56-3.66 (m, 2H), 3.74 (s, 3H), 3.83-3.91 (m, 1H), 4.00 (dd, J = 13.6, 7.6 Hz, 1H), 4.58
(t,J=28.0 Hz, 1H), 4.64-4.71 (m, 3H), 7.00 (s, 1H), 7.02-7.09 (m, 3H), 7.16-7.26 (m, 6H), 7.47 (d, J =
8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) § 21.0, 21.5, 32.8, 40.9,
46.2, 50.8, 76.1, 85.3, 109.2, 114.9, 118.8, 119.2, 121.6, 126.9, 127.2, 127.3, 128.1, 129.2, 129.6,
136.1, 137.0, 137.2, 139.0, 143.1, 209.3. IR (CH,Cl,) v 2923, 1953, 1325, 1155, 1092, 812, 739, 656
cm™. MS (ESI) m/z (%): 471.20 (100) [M+H]"; HRMS (DART) Calcd. For Cy0H3N,0,S™ [M+H]"
requires 471.2101, found: 471.2096. Enantiomeric excess was determined by HPLC with a Chiralcel
IA column [A = 214 nm; eluent: Hexane/Isopropanol = 95/5; Flow rate: 0.70 mL/min; tyiner = 24.13
min, tmajor = 21.33 min; ee% = 98%; [OL]D25 =-35.3(c 0.10, CH,Cly)].
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~op WXL-6 #3705 [modified by GC] ZY-5-B1-As- 1A B5G 214 0.7 Uv_vIS 1 700 WAL-8 #3706 [mocified by GO 7Y-5.63B-a |A 055 214 0.7 UV 1
mA WVL:Z14 nm| AT WVL214 nm|
1-21.347
500 1-21333
400H
223097
‘ |'| 500+
30H ‘ ‘ |‘ 40
‘ | 30 H
2004 | ‘ |
| | | | 200+ ‘ |
10H | | | |I 100] ‘ |
| ll | I\ |I ||
(I | ]\ 2.041m
| \ [/ — _— R
o who R ) \\F_\-r-\_
50 mi 100 miir
) £ o 10 200 220 ado ﬂ_u 00 o 200 o ado slo 8T
Mo. | Ret.Time Peak Name Height Area  Rel.Area  Amount Type No. | Ret.Time Peak Name Height Area  RelArea Amount Type
min mAU mALU*min % min mALU mAU*min %o
1 2135  na 427956 283865 49.91 na. BMB* 1 2133 na. 575.212  383.338  98.83 na. BMB*
2 2383  na 368.687 284928  50.09 na.__ BM* 2 2413  na. 5.968 4.143 1.07 na. _ BM*
Total: 796.643 568793  100.00 0.000 Total: 581.180  387.480 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 95/5; Flow rate: 0.70
mL/min; tminor = 24.13 min, tmajor = 21.33 min; ee% = 98%]. (Note: In the 5-minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

‘r
‘7

Y |

/ F
(R)-N-(buta-2,3-dien-1-yl)-N-(2-(4-fluorophenyl)-2-(1-methyl-1H-indol-3-yl)ethyl)-4-methylbenz
enesulfonamide 1m

A white solid, 44% yield (20.9 mg). M.p.: 109-112 °C. "H NMR (CDCls, TMS, 400 MHz) & 2.40 (s,
3H), 3.55-3.66 (m, 2H), 3.75 (s, 3H), 3.80-3.88 (m, 1H), 3.96 (dd, J=13.6, 7.2 Hz, 1H), 4.62 (t, J =
8.0 Hz, 1H), 4.65-4.71 (m, 3H), 6.93-6.98 (m, 3H), 7.01-7.06 (m, 1H), 7.17-7.30 (m, 6H), 7.43 (d, J =
8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) & 21.5, 32.8, 40.7, 46.4,
50.9, 76.2, 85.3, 109.3, 114.6, 115.2 (d, J = 21.2 Hz), 119.0 (d, J = 16.9 Hz), 121.8, 126.8, 127.1,
127.2,129.6, 129.7 (d, J = 7.9 Hz), 137.1, 137.7 (d, /= 3.0 Hz), 143.2, 161.6 (d, J = 243.3 Hz), 209.3.
PF NMR (CDCls, 376 MHz, CFCl3) & -116.3. IR (CH,Cl,) v 2920, 2854, 1951, 1599, 1503, 1336,
1154, 1100, 1090, 969, 837, 747, 658 cm™ . MS (ESI) m/z (%): 475.18 (100) [M+H]"; HRMS (DART)
Calcd. For CaogHagN2O-FS™ [M+H]" requires 475.1850, found: 475.1846. Enantiomeric excess was
determined by HPLC with a Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10;

Flow rate: 0.70 mL/min; tminer = 49.95 min, tmajor = 44.47 min; ee% = 98%; [oc]D25 = -41.5 (c 0.20,

S36



CH,Cl,)].

000°0-—

66€2
155°€ |
¥95°€ |
185°€ |
£09°€ 1
§z9€ |
L£9°€ |
659°€ |
8v.L€ ]
608°€ |
ze8e
658°€ 1
z.8°€n

8/8°€ Y
ge6'e
€56'¢

696°€ T

186°€
009V

029V~

ovo'v
ySo'v
119V
8.9V
G89'v
269'v
€0LV
€€6'9
GG6'9
1969
L.6'9
610°L

LEOLF
A

G502
YAWE
6612
0ze'L]
vve L
Wr
¥8T L
162°L 1
16272
ez L]
Evp L
965°L

S —trm

L19°L

A

Fooe

po0e
6T
bzo'L

H/mm.e

'L
18¢

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00

10.5

1 (ppm)

S37



LLVlC —

osrze
LLLOb ~
SLYOv~
606°05

6029
2899/ V
00024 \
L1ELL
962'G8 /

mom,mor
mmo.v:
GGL'GLL
19€°GLL
896°8L1L
LEL'BLL A
oszizL”
€LL°921
680°.21 N
LLL2ZL
ov9'6ZL
z0.'621
18L°621
190°LEL
GeLLEL
G9L° €L
ovz'EvlL \
901°091

6€8°¢9L

c¢lL260C —

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

190

230 220 210 200

YSe9LL-
ove9lLL-
0€e9LL-
L1E9LL-
€0€9L -
¥6C 9L L-
0829l

-100 -150 -200 -250 -3

-50

250 200 150 100 50

300

f1 (ppm)

S38



o N XL-6 24332 [modified by GC] ZY-§-2+- 158121407 U VIS nen WWXL-G £4333 [modified by GC] ZYY-5-5a1G 01214 0.7 UV IS 1
Imal WVLZ214 nn AL WVLZ14 |
400
-44473
2004 !
3850 ||
300 ‘
150
250 ‘ |
200 100 ‘
1-43.053
1504 il 2-48.140 | |
| | I
| 50+
100 | ‘ ‘l | | |
| | [
50 |I l I |
I f 2-40083
| llt {1 L — el
ol Nl R \_ \
A0 mi 50 mi
do o 00 o sdo 540 ﬂu oo 1o 200 o ado 500 ?r!l.u
HNo. | Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. | Ret.Time Peak Hame Height Area Rel.Area  Amount Type
min mAU mAU*min ] min mAU mAU*min %o
1 4395 na. 174.961 202.087 49.99 na. BMB* 1 4447 n.a. 208.112 225810 9876 na. BMB*
2 45.14 n.a. 152.894 202.206 50.01 na. BMB* 2 4%.95 n.a. 1.961 2.842 1.24 n.a. BMB*
Total: 327.855  404.293 100.00 0.000 Total: 211.073 228652 100.00 0.000

Translation: Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 49.95 min, tmajor = 44.47 min; ee% = 98%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

‘r
‘7

/

N o~
(R)-N-(buta-2,3-dien-1-yl)-N-(2-(4-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)ethyl)-4-methylbe
nzenesulfonamide 1n

A white solid, 46% yield (22.3 mg). M.p.: 61-64 °C. '"H NMR (CDCls;, TMS, 400 MHz) & 2.40 (s, 3H),
3.54-3.63 (m, 2H), 3.75 (s, 3H), 3.78 (s, 3H), 3.83-3.91 (m, 1H), 3.98 (dd, J = 14.0, 7.6 Hz, 1H), 4.57
(t,J=28.0 Hz, 1H), 4.62-4.70 (m, 3H), 6.81 (d, J = 8.0 Hz, 2H), 6.98-7.06 (m, 2H), 7.17-7.29 (m, 6H),
7.47 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 2H). >C NMR (CDCls, 100 MHz, TMS) & 21.4, 32.7,
40.5, 46.2, 50.9, 55.1, 76.1, 85.3, 109.1, 113.8, 115.0, 118.8, 119.2, 121.5, 126.8, 127.1, 127.2, 129.2,
129.6, 134.1, 137.0, 137.1, 143.1, 158.2, 209.2. IR (CH,Cl,) v 2931, 1953, 1610, 1510, 1325, 1248,
1154, 1092, 814, 739, 656 cm™. MS (ESI) m/z (%): 487.20 (100) [M+H]"; HRMS (ESI) Calcd. For
C29H31N203S+1 [MJrH]+ requires 487.2050, found: 487.2046. Enantiomeric excess was determined by
HPLC with a Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

ML/Min; tminor = 25.87 Min, togjor = 22.80 min; ee% = 97%; [a]p> = -71.6 (c 0.70, CH,Cl,)].
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0020180108 #734 [modified by Administrator]  ZYY-8-B4+- LA 01214 0.7 UV WIS 2 45020180108 £T35 [modified by Administrator]  ZYY-5-73a LA 01 214 0.7 W VIS 2
oAl WVL214 nr] i) WVL:214
1 - 22,800
. o0 |
00 '1 - 22.057 |
2-25.500 = | |
400+ ‘ || 200 ‘
‘ ‘ 250H |
300+ | |
| 200+ | |
200+ | ‘ |
| | | 150 |
100+ | |‘ ‘ || et [
[ s | I\
IRV [
o . _ N | I\ 2.25872
1 I | S . . T L_I,Ar |
100 mi Al m
] 50 e 1o g 290 ala @0 4bo 430 ?1.0 do 50 1o 180 200 280 ﬁ.u
No. Ret.Time Peak Name Height Area Rel.Area Amount Type No. Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU  mAU*min Yo min mAU  mAU*min )
1 2266 na. 501.120 376.071 50.30 na. BM 1 2280 na. 407.350 296459 98.27 n.a. BM *
2 25.50 n.a. 434794  371.541 49.70 na. MB 2 2587 na. 7.537 5212 173 na. MB*
Total: 935.914 747611 100.00 0.000 Total: 414.887 301672 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 25.87 min, tmajor = 22.80 min; ee% = 97%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

N
o
N
/

(R)-methyl 4-(2-(N-(buta-2,3-dien-1-yl)-4-methylphenylsulfonamido)-1-(1-methyl-1H-indol-3-yl)

COOMe

ethyl)benzoate 10

A white solid, 44% yield (22.8 mg). M.p.: 152-155 °C. "H NMR (CDCls, TMS, 400 MHz) & 2.40 (s,
3H), 3.56-3.62 (m, 1H), 3.65-3.72 (m, 1H), 3.75 (s, 3H), 3.84 (dd, J = 15.6, 6.8 Hz, 1H), 3.90 (s, 3H),
3.99 (dd, J=14.0, 7.2 Hz, 1H), 4.63-4.72 (m, 4H), 6.98 (s, 1H), 7.01-7.06 (m, 1H), 7.18-7.24 (m, 3H),
7.28 (d, J= 8.0 Hz, 1H), 7.38 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H),
7.94 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) & 21.5, 32.8, 41.6, 46.5, 50.6, 52.0, 76.3,
85.3, 109.3, 114.0, 119.0, 119.1, 121.8, 126.8, 127.0, 127.2, 128.4, 128.6, 129.7, 129.8, 136.97,
137.02, 143.3, 147.5, 166.9, 209.3. IR (CH,Cl,) v 2948, 1954, 1716, 1610, 1435, 1328, 1278, 1158,
1018, 936, 852, 741, 658 cm™. MS (ESI) m/z (%): 515.19 (100) [M+H]"; HRMS (DART) Calcd. For
C30H31N2048+l [MJrH]+ requires 515.1999, found: 515.1993. (Note: compound 30 was reduced to the

corresponding alcohol 30’ to determine enantiomeric excess.)
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N N

NTs NTs

LiAIH,4 (2 equiv) .
/ '/,
). ot L
N COOMe N OH

/ 30 / 30'

To an oven-dried reaction tube was added LiAlH, (3.3 mg, 0.088 mmol) and anhydrous THF (0.8
mL). The tube was cooled to 0 °C, and 30 (22.8 mg, 0.044 mmol) was added into tube at 0 °C. The
resulting mixture was stirred at room temperature for 2 h. The solution was filtered through a short
column of silica gel eluting with ethyl acetate, and then the solution was concentrated under reduced
pressure and the crude residue was purified via a silica gel flash column chromatography (PE/EA =

4/1) to give the corresponding product 30°.

NTs

N | ©\/OH

/
(R)-N-(buta-2,3-dien-1-yl)-N-(2-(4-(hydroxymethyl)phenyl)-2-(1-methyl-1H-indol-3-yl)ethyl)-4-
methylbenzenesulfonamide 10’

A white liquid, 86% yield (18.4 mg). 'H NMR (CDCl;, TMS, 400 MHz) & 2.39 (s, 3H), 3.56-3.63 (m,
1H), 3.63-3.69 (m, 1H), 3.74 (s, 3H), 3.82-3.89 (m, 1H), 3.99 (dd, J = 14.0, 7.2 Hz, 1H), 4.61-4.71 (m,
6H), 6.99-7.05 (m, 2H), 7.16-7.33 (m, 9H), 7.46 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 2H). "*C
NMR (CDCls, 100 MHz, TMS) o6 21.5, 32.8, 41.1, 46.3, 50.8, 65.1, 76.2, 85.3, 109.2, 114.6, 118.9,
119.1, 121.6, 126.9, 127.2, 127.21, 127.24, 128.5, 129.6, 137.0, 137.1, 139.2, 141.6, 143.2, 209.3. MS
(EST) m/z (%): 504.23 (100) [M+NH,]"; HRMS (ESI) Calcd. For Cy0H34N305S™ [M+NH,4]" requires
504.2315, found: 504.2308. Enantiomeric excess was determined by HPLC with a Chiralcel IC
column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tyinor = 23.41 min,

tmajor = 26.74 min; ee% = 96%; [OL]D25 =-81.5 (¢ 0.10, CH,Cl,)].
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~n 20130108 #2357 [modified by Administrator] U V13 2 45020180108 #2449 [modfied by Adminstrator] UV VIS 2
maly WULZ T4 na] mal WVLZ14 ol
400
0 123770
| KL
250 | 2-27210
| |‘| 300
200 | |
| | | 250
150 ‘ ‘ | ‘ 200
| | | 1504
100 |
|1 ‘ I| 1004 Z-;T0
50| | |I | \ I
J I |I \ B || |
L P f I
S — o u S — |
o e o] Je vmgp N
T
G mi L . 1]5
do 5o 1o 1o 200 240 ) Ho 301 oo so o 1o 200 240 b0 5
Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min % min mAU _ mAU*min %
1 23797 n.a. 285.919 246986 5044 n.a. EMB 1 2341 na. 2648 2045 197 na. BMB*
2 27.21 n.a. 243307 242714 4956 n.a. EMB 2 26.74 n.a. 103.286 101903 98.03 na. BMB
Total: 529.226 48%.700 100.00 0.000 Total: 105945 103.948 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 23.41 min, tmajor = 26.74 min; ee% = 96%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

N | //

/ Ph
(R)-N-(2-([1,1'-biphenyl]-4-yl)-2-(1-methyl-1H-indol-3-yl)ethyl)-N-(buta-2,3-dien-1-yl)-4-methyl
benzenesulfonamide 1p
A white solid, 44% yield (25.4 mg). M.p.: 43-46 °C. "H NMR (CDCls, TMS, 400 MHz)  2.37 (s, 3H),
3.61-3.74 (m, 2H), 3.76 (s, 3H), 3.84-3.92 (m, 1H), 4.04 (dd, J = 13.6, 7.6 Hz, 1H), 4.65-4.72 (m, 4H),
7.03-7.08 (m, 2H), 7.18-7.24 (m, 3H), 7.27-7.34 (m, 2H), 7.37-7.44 (m, 4H), 7.49-7.53 (m, 3H), 7.56
(d, J= 8.0 Hz, 2H), 7.61 (d, J = 8.0 Hz, 2H). °C NMR (CDCls;, 100 MHz, TMS) & 21.5, 32.8, 41.0,
46.3, 50.7, 76.2, 85.3, 109.2, 114.6, 118.9, 119.2, 121.7, 126.9, 127.0, 127.10, 127.17, 127.19, 127.2,
128.7, 129.6, 137.0, 137.1, 139.4, 140.8, 141.2, 143.2, 209.3. IR (CH,Cl,) v 3027, 2923, 1954, 1598,
1485, 1326, 1154, 1092, 936, 814, 738, 656 cm™. MS (ESI) m/z (%): 533.22 (100) [M+H]"; HRMS
(DART) Calcd. For C34H33N,0,S™ [M+H]" requires 533.2257, found: 533.2252. Enantiomeric excess
was determined by HPLC with a Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol =
70/30; Flow rate: 0.70 mL/min; tminor = 16.43 min, tmejor = 12.29 min; ee% = 89%; [OL]D25 =-12.7 (¢
0.10, CH,ClL)].
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WXL-6 #4309 [modified by GC] ZYY-5-103+ IATI214 07 UV WS " , = =
250 AL WVLZ12 ol . ::'il-ﬁ #4310 jmodified by GC] TYY-6-1alA73 21407 waf-z\;qun
-12287 200 1-12.287
20 |
‘ 250 ||
1504 p-1o3m |
|| 20H |
100 | ‘ | ‘| 150 | |
‘ | | 100 ‘ ‘
50-| | |
I (| |
I | (|
I| \ II \ 50 | |I
\ | !
H— —u lr A I ,' \ 216433
A~ e N
50 mi mi
m - 50
oe 50 1do 50 EX 20 1?%-5 oo 2o 4o [ &0 1o Jo o 1o ! _1'1?
MNo. | Ret.Time Peak Name Height Area  RelArea Amount Type Mo. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAU  mAU*min % min mAU  mAU*min o,
1 1228 na 210240 83780  50.40 na. BMB* 1 1229  na 304735 122728 9429 na.  BM*®
2| 1639 na 147.656 82441  49.60 na. BMB* 2| 1643 na 13.768 7430 571 na  BMEB
Total: 357898 186201 100.00 0.000 Total: 318.502  130.159  100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 16.43 min, tmajor = 12.29 min; ee% = 89%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

'
N

/
(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-(naphthalen-2-yl)ethyl)ben
zenesulfonamide 1q
A white solid, 50% yield (25.3 mg). M.p.: 80-83 °C. '"H NMR (CDCls;, TMS, 400 MHz) § 2.35 (s, 3H),
3.57-3.65 (m, 1H), 3.74 (s, 3H), 3.78 (dd, /= 13.6, 8.4 Hz, 1H), 3.84-3.92 (m, 1H), 4.10 (dd, J = 13.6,
7.2 Hz, 1H), 4.70-4.74 (m, 3H), 4.79 (t, J = 8.0 Hz, 1H), 6.99-7.04 (m, 2H), 7.12 (d, J = 8.0 Hz, 2H),
7.16-7.28 (m, 2H), 7.42-7.57 (m, 6H), 7.72-7.80 (m, 4H). °*C NMR (CDCls, 100 MHz, TMS) & 21.4,
32.8,41.5, 46.3,50.7, 76.2, 85.4, 109.2, 114.7, 118.9, 119.2, 121.7, 125.5, 125.9, 126.6, 126.9, 127.0,
127.1, 127.3, 127.5, 127.7, 128.2, 129.5, 132.4, 133.4, 137.0, 137.2, 139.5, 143.1, 209.3. IR (CH,Cl,)
v 3051, 2923, 1952, 1598, 1328, 1155, 1092, 934, 813, 739, 657 cm™ . MS (ESI) m/z (%): 507.20 (100)
[M+H]"; HRMS (DART) Caled. For Cs3,H3N,0,S™ [M+H]™ requires 507.2101, found: 507.2095.
Enantiomeric excess was determined by HPLC with a Chiralcel IG column [A = 214 nm; eluent:
Hexane/Isopropanol = 50/50; Flow rate: 0.70 mL/min; tyiner = 21.60 min, tmajor = 18.32 min; ee% =

80%; [o]p>> = -86.3 (c 0.08, CH,CL)].
S47



0000 —

©
o}
e
<
=
Lamile s

|

=0

4
5
Y

[OR>

o'l
(O8>
o'l
60
60

6°C
60

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0

105 100 95 9.0

11.0

1 (ppm)

ovy'lec —

0LL7¢E —

0€G LY —
e oy —
689°0G ~

cleoL \

289°9L F
ooo.Rx
6LELL
ozves’

161601 7

00L¥LL Y

9e6'8LL |

€2T6LL

G991zl |

105'SZ}

G68'GZL

9/6°9Z1 A

G58'9Z1

166°921

AW

112221

6vs LT1

AW

651821 |

££5°621 |

Ly2EL

ghieel ]

8v0° L€ |
€L1°LEL ]

625651 |

ce0'cyL

—

S ——— T

L62°60C —

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

190

230 220 210 200

S48



WXL-6 #3638 [modified by & ZY-556+ IGE52140.7 UV VIS 1 + 4pp. WXL-6 #3830 [modified by GC] ZY-5-508 16 55214 0.7 Uv_IS_1
200D < = TOVLETE o A0 Al WULZ14 nm|
¢ 1zanm 1-18.320
1750 . 2307 200-|
1500 H f| 1353 00
12504 H ||
B0
1000 ‘ |
‘ | 600H
750 ‘ ‘
‘ ‘ 400+
500 ‘ |
| | 200
250] J [ | lL || 2-21600
| A
| A | o - — _n_'.r;_\_|_ —— — —
o] e — _L'_'\_r/_\__‘_ ——
200 mi 200 mi
" oo 50 1o 1ko e 240 alo 20 _é%c 01 1o 2o o alo slo 600 _"i 2
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type No. [ Ret.Time Peak Name Height Area  Rel.Area  Amount Type
min mAl mAU*min %% min mAU mAU*min %
1 1831  na 1729.879 1029.519 4756 na. BMB* 1 1832 na 1234.597 727.954 89.98 na. BMB*
2 2135 na 1475673 1134.967 5244 na. MB* 2 2160 na 84422 81.077 10.02 na.  MB*
Total: 3205.552 2164.486  100.00 0.000 Total: 1319.020  §09.030  100.00 0.000

Translation: Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 50/50; Flow rate: 0.70
mL/min; tminor = 21.60 min, tmajor = 18.32 min; ee% = 80%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N
NTs
K\

(S)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-(thiophen-3-yl)ethyl)benzen
esulfonamide 1r

A white solid, 48% yield (22.2 mg). M.p.: 101-104 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.39 (s,
3H), 3.56-3.64 (m, 1H), 3.71 (s, 3H), 3.74-3.82 (m, 2H), 3.88 (dd, J = 13.6, 6.8 Hz, 1H), 4.64-4.68 (m,
3H), 4.74 (t, /= 8.0 Hz, 1H), 6.87 (s, 1H), 7.03-7.13 (m, 3H), 7.18-7.29 (m, 5H), 7.54 (d, J = 8.0 Hz,
1H), 7.61 (d, J = 8.0 Hz, 2H). *C NMR (CDCls, 100 MHz, TMS) & 21.5, 32.7, 37.2, 46.6, 51.0, 76.1,
85.4, 109.3, 114.8, 118.9, 119.2, 121.55, 121.63, 125.4, 126.9, 127.0, 127.2, 127.8, 129.6, 137.0,
137.2, 142.7, 143.1, 209.2. IR (CHxCl,) v 2919, 2858, 1952, 1455, 1337, 1155, 1098, 837, 747, 667
cem’. MS (ESI) m/z (%): 463.15 (100) [M+H]"; HRMS (ESI) Calcd. For CosHyN,0,S,™" [M+H]
requires 463.1508, found: 463.1507. Enantiomeric excess was determined by HPLC with a Chiralcel
IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 85/15; Flow rate: 0.70 mL/min; tminor = 35.81
min, tmgjor = 39.73 min; ee% = 95%; [a]p> =-115.3 (¢ 0.12, CH,Cl,)].
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o WHL-8 #4182 [modified by GC] ZY-5-81+- DOM IE3 8515 214 0.7 UV VIS 1 100 WXL #4184 [modified by GC] ZYY-5-100a2 DCM IE3 8515 214 0.7 UV S
A WVLZ T4 nar| U mAD WULZ14 nnf
1-35.633 S
70 2-30.727
875
500+ 2- 30,880
750
500
625
400+ |
500
300+
375]
200+
250+
100 ‘ | |
| 126
| | |
- — 411;55'?3-? _1"\_
100 mi 100 ;nin
o do 200 300 4o sdo 0.0 ﬂ_; oo o o alo o sdo sd0 o alo a8
Ho. | Ret.Time Peak Name Height Area  Rel.Area Amount Type No. | Ret.Time Peak Name Height ~ Area  RelArea Amount Type
min mALU mAU*min %o min mAU  mAU*min %
1 3563 na 720171 465122 5038 na. BMB* 1 3381 na 20737 19844 240 na. BMB*
2 3966 na 590610 458454 4964 na. BMB* 2 39.73 n.a. 972766 807.807  97.60 na.__ BMB*
Total: 1310.781  923.576 100.00 0.000 Total: 993.503  827.651 100.00 0.000

Translation: Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 85/15; Flow rate: 0.70
mL/min; tminor = 35.81 min, tmajor = 39.73 min; ee% = 95%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

/

N
/

(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)but-3-en-1-yl)benzenesulfona

mide 1s

A white liquid, 48% yield (19.4 mg). '"H NMR (CDCls, TMS, 400 MHz) & 2.40 (s, 3H), 3.55-3.58 (m,
2H), 3.75 (s, 3H), 3.77-4.05 (m, 3H), 4.62-4.79 (m, 3H), 5.12-5.21 (m, 2H), 6.03-6.13 (m, 1H), 6.92 (s,
1H), 7.07-7.12 (m, 1H), 7.20-7.31 (m, 4H), 7.60 (d, J = 8.0 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H). °C
NMR (CDCls, 100 MHz, TMS) 8 21.5, 32.7, 40.1, 46.7, 50.6, 76.1, 85.5, 109.3, 114.0, 116.2, 118.9,
119.3, 121.7, 126.3, 126.9, 127.2, 129.6, 137.0, 137.4, 138.7, 143.1, 209.3. IR (CH,Cl,) v 2924, 1954,
1597, 1328, 1155, 1090, 848, 739, 657 cm™". MS (ESI) m/z (%): 407.17 (100) [M+H]"; HRMS (ESI)
Caled. For CaosHasN,0,S™ [M+H]" requires 407.1788, found: 407.1782. Enantiomeric excess was
determined by HPLC with a Chiralcel IB column [A = 214 nm; eluent: Hexane/Isopropanol = 96/4;
Flow rate: 0.70 mL/min; tminer = 21.41 min, tmajor = 19.79 min; ee% = 84%; [oc]D25 =-23.0 (c 0.10,
CH,Cl)].
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4pp 20180108 #1247 [modified by Admintstrator] WIS 2 3 50022180108 #1248 [modfied by Administrator] v s 2
e 1-20.133 WVLZ14 e o Al WVL21 il
| 2-21.180
1- 12780
2,00H
30H |
2504 500+ |
20H |
00+
150 ‘ |
100 500 ‘ |
|
50 “ J [ p?-m.—m
J | o AR AN
R Y 1 S
5D : Tﬂ 500 : . . '1!1
0o 10 20.0 a0 sdo 500 &lo o 8 0l 50 1o 190 2do 240 00 320 434
No. | Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. | Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU  mAU*min % min mAU _ mAU*min %
1 20.13 n.a. 366103 175206 4925 n.a. BM * 1 19.79 na. 2042766 1194206 92.07 na. BM *
2 21.19 n.a. 335.230 180.523 50.75 n.a. MB* 2 2141 n.a. 180.355  102.871 793 na. MB*
Total: 701.333 355729 100.00 0.000 Total: 2223122 1297078 100.00 0.000

Translation: Chiralcel IB column [A = 214 nm; eluent: Hexane/Isopropanol = 96/4; Flow rate: 0.70
mL/min; tminor = 21.41 min, tmajor = 19.79 min; ee% = 84%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
NTs
<i;ier/l
/

(R,E)-ethyl 5-(N-(buta-2,3-dien-1-yl)-4-methylphenylsulfonamido)-4-(1-methyl-1H-indol-3-yl)

COOEt

pent-2-enoate 1t

A white liquid, 44% yield (20.9 mg). "H NMR (CDCls, TMS, 400 MHz) & 1.27 (t, J = 7.2 Hz, 3H),
2.40 (s, 3H), 3.55-3.67 (m, 2H), 3.69-3.89 (m, SH), 4.13-4.24 (m, 3H), 4.66-4.80 (m, 3H), 5.89 (d, J =
15.6 Hz, 1H), 6.94 (s, 1H), 7.08-7.22 (m, 2H), 7.24-7.32 (m, 4H), 7.55 (d, J = 8.0 Hz, 1H), 7.66 (d, J
= 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) & 14.2, 21.5, 32.8, 39.0, 47.3, 50.2, 60.3, 76.3, 85.4,
109.5, 111.9, 119.0, 119.2, 121.9, 122.4, 126.6, 127.2, 129.7, 136.9, 137.0, 143.3, 148.0, 166.4, 209.4.
IR (CH,Cl,) v 2924, 1954, 1712, 1597, 1470, 1328, 1155, 1090, 981, 853, 741, 657 cm’. MS (ESI)
m/z (%): 496.22 (100) [M+NH,]"; HRMS (ESI) Caled. For CyH3N30,S™ [M+NH,]" requires
496.2265, found: 496.2254. Enantiomeric excess was determined by HPLC with a Chiralcel A
column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyinor = 27.91 min,

tmajor = 24.09 min; ee% = 91%; [OL]D25 =3.5(c 0.08, CH,Cl)].
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450 WL-B #5147 [modified by GC| ZYYT-T+- 1491214 0.7 UV WIS 1 - WXL.0 #6704 [modiied by G<] I T1aZiABl 21407 s
mAL WULZ14 Al WULZ14
- 264
. r|1 26.480 1601
350+ ‘ | 12 30700 a0
|
200 | | || 120+
| 1- 24087
50 | | | | 100+ |‘|
200 | . a0 I
A |
150 | | a0 |
|
A A
100 | | | | 40 | |
|
| ' ‘
i | \l | l‘ \ 20 || {
[ \
‘ ] o I | [ 013
» _ SIS WV S W ol . _ A
A mil a0 mi
) 50 o 120 2o 220 3o #o ﬂ.u o B 1do 120 200 20 o Ee) 400 'ﬂ.u
No. Ret.Time Peak Name Height Area Rel.Area Amount Type Ho. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU mAU*min %
1 26.48 n.a. 398.830 376301 50.59 na. BM* 1 2409 n.a. 106.456 111.558 95.66 na. BM
2 30.70 na. 340342 387554 43.41 na MB* 2 27.91 n.a. 5.424 5.062 4.34 n.a. MEB
Total: 739172 743856 100.00 0.000 Total: 111.880 116.620 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 27.91 min, tmajor = 24.09 min; ee% = 91%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

, "’//\/

N
/

(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)hexyl)benzenesulfonamide 1u

A white liquid, 43% yield (18.8 mg). '"H NMR (CDCls, TMS, 400 MHz) & 0.82 (t, J = 7.2 Hz, 3H),
1.16-1.30 (m, 4H), 1.62-1.72 (m, 1H), 1.85-1.94 (m, 1H), 2.38 (s, 3H), 3.19-3.27 (m, 1H), 3.31 (dd, J
=13.2, 6.8 Hz, 1H), 3.52 (dd, J = 13.6, 8.8 Hz, 1H), 3.74 (s, 3H), 3.74-3.78 (m, 1H), 3.81-3.89 (m,
1H), 4.64-4.68 (m, 2H), 4.73-4.80 (m, 1H), 6.84 (s, 1H), 7.04-7.09 (m, 1H), 7.18-7.22 (m, 3H), 7.28
(d, J = 8.0 Hz, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) 6 1.0, 14.0, 21.4, 22.8, 29.7, 32.3, 32.7, 35.3, 46.9, 52.2, 76.0, 85.7, 109.3, 115.4, 118.6, 119.1,
121.4, 126.3, 127.1, 127.4, 129.5, 137.0, 137.3, 143.0, 209.2. IR (CH,Cl,) v 3288, 2954, 2921, 2851,
1735, 1597, 1494, 1349, 1185, 1161, 1092, 929, 898, 750, 658 cm™'. MS (ESI) m/z (%): 437.22 (100)
[M+H]"; HRMS (DART) Caled. For CysHi3N,0,S™ [M+H]™ requires 437.2257, found: 437.2256.
Enantiomeric excess was determined by HPLC with a Chiralcel AD column [A = 254 nm; eluent:
Hexane/Isopropanol = 100/1; Flow rate: 0.30 mL/min; tyiner = 93.49 min, tmajor = 99.29 min; ee% =

94%; [a]p™ = 9.1 (¢ 0.15, CH,CLy)].
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~| 020 o] vz
o 0.0 =
0.154 g &
el 0.08- 2
(3]
Bz =) i
0.04+
0.05+
0.02
D o L
0.00 20,00 4000  60.00 B:BG 100.00 120,00 140.00 0.00 20.00 40.00 fG.GG” 80.00 100.00 120.00
Kl [ ] A Il |
@l | PR | B0 oo gman | B |1mpyacm | [BR0E || o | BT | B o | BB [smppacen [PPEGIE [RATE
o il I N il 0 il N O o il MO T il [ il M
1 §1.700 | 20536783 | 48.66 | 125765 | Bv 28.417 85.233 |1 93452 430189 37| 2417 BV 50.233
2 §7.306 | 20820755 | 50.34 | 114357 [ vV 95233 | 105.767 |2 59.253 | 13157534 | 96.83 | 75411 | V'V 96.433 | 104.867

Translation: Chiralcel AD column [A = 254 nm; eluent: Hexane/Isopropanol = 100/1; Flow rate: 0.30

mL/min; tminor = 93.49 min, tmajor = 99.29 min; ee% = 94%].

N

NTs

, "~ NCOOEt

N
/

(R)-ethyl 5-(N-(buta-2,3-dien-1-yl)-4-methylphenylsulfonamido)-4-(1-methyl-1H-indol-3-yl)
Pentanoate 1v

A white liquid, 43% yield (20.5 mg). '"H NMR (CDCls;, TMS, 400 MHz) & 1.87 (t, J = 7.2 Hz, 3H),
1.91-2.01 (m, 1H), 2.16-2.33 (m, 3H), 2.38 (s, 3H), 3.28-3.37 (m, 2H), 3.52-3.60 (m, 1H), 3.74 (s, 3H),
3.76-3.81 (m, 1H), 3.86-3.93 (m, 1H), 4.03 (q, J = 7.2 Hz, 2H), 4.64-4.79 (m, 3H), 6.87 (s, 1H),
7.05-7.10 (m, 1H), 7.19-7.30 (m, 4H), 7.56 (d, J = 8.0 Hz, 1H), 7.62 (d, J = 8.0 Hz, 2H). °C NMR
(CDCl3, 100 MHz, TMS) 6 14.1, 21.4, 27.6, 32.2, 32.7, 34.8, 46.9, 51.8, 60.1, 76.1, 85.4, 109.3, 113.9,
118.8, 119.1, 121.6, 126.6, 127.1, 127.2, 129.5, 137.08, 137.11, 143.1, 173.5, 209.3. IR (CH,CL,) v
2929, 1954, 1727, 1327, 1155, 1090, 971, 852, 739, 658 cm™. MS (ESI) m/z (%): 498.24 (100)
[M+NH,]"; HRMS (ESI) Calcd. For Co7H36N304S™ [M+NH,]" requires 498.2421, found: 498.2410.
Enantiomeric excess was determined by HPLC with a Chiralcel IE3 column [A = 214 nm; eluent:
Hexane/Isopropanol = 80/20; Flow rate: 0.70 mL/min; tyiner = 51.95 min, tmajor = 48.65 min; ee% =

99%; [ot]p>> = 10.0 (c 0.08, CH,Cly)].
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‘20020180108 #1340 [modified by Administrator] Wi 2 || oy WXL-G 85501 [modified by GC] ZYY-T-142-2 IE3 82 214 0.7 UV IS 1
TnAD - WULZ14 nnf mAD WVLZ14 |
47253 1-48.853
700 2 - 50.267 175 |
e00-] ‘ 150 ‘
5004 ‘ 125 ‘
400 ‘ 1004 ‘
o] ‘ ‘ i ‘
- | 50 ‘ |
100 | | [
] | 7] | |
] | |
] \
P AR S - |\ 2 51007
] o —_— 0 IR
100 . min| 0 mil
oo 10 20 alo alo o oo o 5.0 o || oo 1o 20 o o o _sr!l.u
HNo. | Ret.Time Peak Name Height Area Rel.Area Amount Type No. | Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAU  mAU*min i) min mAU  mAU*min %
1 47.25 n.a. 749802 683112 4993 na. BM * 1 4865 n.a. 184.039  163.076 99.43 na. BMB
2 50.30 na 690 782 684 985 50.07 na MB* 2 51.95 n.a. 0.589 0.928 0.57 n.a. BMB*
Total: 1440.684 1368.097 100.00 0.000 Total: 184 628 164.005 100.00 0.000

Translation: Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70
mL/min; tminor = 51.95 min, tmajor = 48.65 min; ee% = 99%]. (Note: In the 5-minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

N

NTs

e
N 0]
/

(R)-N-(buta-2,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-5-oxohexyl)benzenesulfonam
ide 1w

A white liquid, 42% yield (18.8 mg). '"H NMR (CDCls, TMS, 400 MHz) & 1.25-1.30 (m, 1H),
1.83-1.93 (m, 1H), 2.01 (s, 3H), 2.20-2.29 (m, 1H), 2.35-2.39 (m, 5H), 3.26-3.36 (m, 2H), 3.50-3.57
(m, 1H), 3.74-3.81 (m, 4H), 3.85-3.92 (m, 1H), 4.60-4.77 (m, 3H), 6.86 (s, 1H), 7.06-7.11 (m, 1H),
7.20-7.31 (m, 5H), 7.55 (d, J = 8.0 Hz, 1H), 7.62 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) 6 21.5, 26.4, 29.9, 32.7, 34.7, 41.4, 47.0, 51.9, 76.0, 85.4, 109.4, 114.2, 118.9, 119.0, 121.6,
126.5, 127.1, 127.3, 129.5, 137.07, 137.12, 143.1, 208.9, 209.3. IR (CH,Cl,) v 2921, 1954, 1711,
1597, 1471, 1327, 1155, 1089, 964, 897, 740, 657 cm™. MS (ESI) m/z (%): 468.23 (100) [M+NH,]";
HRMS (ESI) Calcd. For CaeH34N30;S™! [M+NH,4]" requires 468.2315, found: 468.2305. Enantiomeric
excess was determined by HPLC with a Chiralcel IF3 column [A = 286 nm; eluent:
Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyiner = 65.64 min, tmajor = 62.59 min; ee% =
80%; [a]p> = -6.0 (¢ 0.05, CH,CL)].
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80 020180108 #1480 [modified by Administrator] EXT288NM = o 20180108 #1810 [modied by Adminisirator] EXT2E5NM
AL WVL:288 nm] B/OLID WVL:288 nm)
1-62.500 -
00l n1 62,087 a00d ‘
250 h
400+ 2-64310
‘ "| 200+
0
‘ | 15.0
o] | |
H | 10 |
10.04 ‘ |I |
| | 5 | |
\ || p-esesa
I A 4 A W 1\
oo ] JLY A
oo— : T
100 . I -
o 1o oo ado oo sd0 slo 7h0 w0 oda || 00 o 0o 0o o 00 oo o a0
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAU___ mAU*min % min mAU  mAU*min %
1 6209 na 49911 56585 4923 na.  BM* 1 5259  na. 32555 40753 90.01 na. e
2| B431 na 38.558  58.363 5077 n.a. M 2| 8564 na 3038 4524 999 na  MB*
Total: §8.469  114.848 100.00 0.000 Total: 35593 45277 100.00 0.000

Translation: Chiralcel IF3 column [A = 286 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 65.64 min, tmajor = 62.59 min; ee% = 80%].

NTs
QE)'/”//\/OTBS
N
/

(R)-N-(buta-2,3-dien-1-yl)-N-(5-((tert-butyldimethylsilyl)oxy)-2-(1-methyl-1H-indol-3-yl)pentyl)-
4-methylbenzenesulfonamide 1x

A white liquid, 43% yield (23.9 mg). 'H NMR (CDCls, TMS, 400 MHz) & 0.15 (s, 3H), 0.16 (s, 3H),
1.01 (s, 9H), 1.56-1.71 (m, 2H), 1.80-1.91 (m, 1H), 2.07-2.17 (m, 1H), 2.53 (s, 3H), 3.35-3.51 (m, 2H),
3.63-3.73 (m, 3H), 3.87-3.93 (m, 4H), 3.97-4.04 (m, 1H), 4.79-4.94 (m, 3H), 7.00 (s, 1H), 7.19-7.23
(m, 1H), 7.32-7.44 (m, 4H), 7.71 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100
MHz, TMS) 6 -5.3, 18.3, 21.5, 26.0, 28.6, 30.8, 32.7, 35.3, 47.0, 52.3, 63.2, 76.0, 85.7, 109.3, 115.0,
118.7, 119.1, 121.4, 126.5, 127.1, 127.4, 129.5, 137.1, 137.3, 143.0, 209.3. IR (CH,Cl,) v 2927, 2855,
1954, 1598, 1471, 1327, 1158, 1090, 834, 737, 658 cm™. MS (ESI) m/z (%): 553.29 (100) [M+H]";
HRMS (ESI) Calcd. For C31HysN,03SSi™ [M+H]" requires 553.2915, found: 553.2900. Enantiomeric
excess was determined by HPLC with a Chiralcel PC1 column [A = 214 nm; eluent: CO, / MeOH =
95/5; Flow rate: 2.20 mL/min; tminor = 17.44 min, tyajor = 14.00 min; ee% = 98%; [OL]D25 =31.8(c 0.3,
CH,CL)].
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Translation: Chiralcel PC1 column [A = 214 nm; eluent: CO, / MeOH = 95/5; Flow rate: 2.20 mL/min;
tminor = 17.44 min, tmajor = 14.00 min; ee% = 98%].

(R)-N-(buta-2,3-dien-1-yl)-N-(5-(1,3-dioxoisoindolin-2-yl)-2-(1-methyl-1H-indol-3-yl)pentyl)-4-m
ethylbenzenesulfonamide 1y

A white solid, 42% yield (23.2 mg). M.p.: 88-91 °C. '"H NMR (CDCl;, TMS, 400 MHz) § 1.61-1.79
(m, 3H), 1.91-2.00 (m, 1H), 2.38 (s, 3H), 3.23-3.35 (m, 2H), 3.49-3.65 (m, 3H), 3.67-3.73 (m, 4H),
3.81-3.87 (m, 1H), 4.60-4.66 (m, 2H), 4.70-4.78 (m, 1H), 6.85 (s, 1H), 6.99-7.04 (m, 1H), 7.14-7.24
(m, 4H), 7.52 (d, J= 7.6 Hz, 1H), 7.60 (d, J = 8.0 Hz, 2H), 7.66-7.69 (m, 2H), 7.78-7.81 (m, 2H). °C
NMR (CDCl;, 100 MHz, TMS) 6 21.5, 26.6, 29.8, 32.7, 35.3, 37.9, 47.0, 52.1, 76.1, 85.6, 109.3,
114.5, 118.7, 119.0, 121.5, 123.1, 126.5, 127.1, 127.2, 129.5, 132.1, 133.8, 137.0, 137.2, 143.0, 168.3,
209.3. IR (CH,Cly) v 3242, 2933, 1953, 1706, 1395, 1185, 1155, 1090, 852, 741, 656 cm™. MS (ESI)
m/z (%): 568.22 (100) [M+H]"; HRMS (ESI) Calcd. For C33H34N3;04S™ [M+H]™ requires 568.2265,
found: 568.2257. Enantiomeric excess was determined by HPLC with a Chiralcel IE3 column [A =
214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tminor = 77.92 min, tmajor =

84.36 min; ee% = 91%; [a]p> = 36.0 (¢ 1.1, CH,CL)].
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WXL-6 #5504 [modified by GC] ZVY-T-28+ IE3T3 21407 UV VIS 1 WXL-6 #8505 [modified by G ZY¥-7-33a IE3 73214 0.7 UV WIS _1
S0 Ty WVLZ13 nim] D00-3AT mosfed 2y 20 Tz
2 - B4.360
o0l 1-77.130 875 |
| !2 -85.020 7504 |
00| ||
] | | g25] |
200 | ‘ [ |
1 500 |
|
] L] |
200 | ‘ 3757 |
] | | |
] | 2504 |
100+ | | |
4 | |
| \ |
1 FL] 125] L |
o b [N Iﬂ-Tf 20|
_ K U N
100 ] T T T mn| 100 T man|
1 o E) 4 E) & % B & 100 [ o ) ) 4 A & 7 & & 100
HNo. Ret.Time Peak Name Height Area Rel.Area  Amount Type No. Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU mAU*min % min mAU _ mAU*min ]
1 7718 na. 504.083 910030 50.55 na. BMB 1 77.92 na. 60.561 102.862 4.70 na. BMB
2 §5.02 n.a. 428.536 890212 4945 na. BEMB 2 84.38 n.a. 901.414 2085.839 9530 n.a. BMB
Total: 932.621 1800242 100.00 0.000 Total: 961.975 2188.700 100.00 0.000

Translation: Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 77.92 min, tmajor = 84.36 min; ee% = 91%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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7. Characterization and spectra charts for compounds 2.

Ph —NT
iy

=z

N
\

(18,4aR,6aR,11bS)-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclo

Twy

penta[1,2-b]indole 2a

A white solid, 49% yield (22.3 mg). M.p.: 183-186 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.38 (s,
3H), 2.40-2.44 (m, 1H), 2.46 (s, 3H), 3.02 (dd, J = 12.0, 12.0 Hz, 1H), 3.21-3.29 (m, 2H), 3.68 (dd, J
=11.2, 4.8 Hz, 1H), 3.93 (dd, J = 12.4, 6.0 Hz, 1H), 4.45 (s, 1H), 5.69 (d, J= 6.0 Hz, 1H), 5.83-5.86
(m, 1H), 5.95 (d, /= 7.6 Hz, 1H), 6.60-6.64 (m, 1H), 6.69-6.72 (m, 2H,), 6.95-7.09 (m, 5H), 7.34 (d, J
= 8.0 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H). *C NMR (CDCls, 100 MHz, TMS) & 21.5, 32.0, 47.71, 47.73,
50.4, 50.7, 57.4, 72.8, 106.0, 116.4, 122.8, 126.8, 127.3, 127.6, 127.7, 128.6, 129.0, 129.8, 133.8,
134.7, 134.9, 138.6, 143.6, 149.9. IR (CH,Cl,) v 3054, 2920, 2852, 1604, 1494, 1339, 1161, 937, 860,
733, 662 cm’. MS (ESI) m/z (%): 457.19 (100) [M+H]; HRMS (DART) Calcd. For
C2§;H29N2028”[M4rH]+ requires 457.1944, found: 457.1940. Enantiomeric excess was determined by
HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70
ML/Min; tminor = 41.05 Min, togjor = 37.92 min; ee% = 91%; [a]p> = -162.9 (c 0.1, CH,Cl,)].
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70
mL/min; tminor = 41.05 min, tmajor = 37.92 min; ee% = 91%].

Ph —NT
PSR

=z

N2
BnH

(18,4aR,6aR,11bS)-7-benzyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclop
enta[1,2-b]indole 2b

A white solid, 34% yield (18.1 mg). M.p.: 117-120 °C. "H NMR (CDCl;, TMS, 400 MHz) § 2.21 (dd,
J=12.0, 9.6 Hz, 1H), 2.43 (s, 3H), 2.85 (dd, J = 12.0, 12.0 Hz, 1H), 3.28-3.33 (m, 2H), 3.75 (dd, J =
11.6, 4.4 Hz, 1H), 3.84 (d, J = 15.2 Hz, 1H), 3.90 (d, J = 15.2 Hz, 1H), 4.00 (dd, J = 12.0, 6.0 Hz, 1H),
4.42 (s, 1H), 5.61 (d, J = 6.0 Hz, 1H), 5.83 (dd, J = 6.0, 2.4 Hz, 1H), 5.94 (d, J = 7.6 Hz, 1H),
6.65-6.73 (m, 5H), 6.92-6.97 (m, 1H), 7.07-7.11 (m, 2H), 7.16-7.19 (m, 5H), 7.32 (d, J = 8.0 Hz, 2H),
7.66 (d, J = 8.0 Hz, 2H). *C NMR (CDCls, 100 MHz, TMS) & 21.5, 47.8, 47.9, 50.7, 50.8, 51.1, 57.4,
71.3,107.3, 117.4, 123.0, 126.7, 127.3, 127.5, 127.7, 127.8, 128.1, 128.6, 129.0, 129.8, 133.5, 135.0,
135.3, 138.0, 138.9, 143.6, 149.7. IR (CH,Cl,) v 3058, 2920, 1600, 1484, 1344, 1162, 1089, 936, 859,
729, 659 cm’. MS (ESI) m/z (%): 53322 (100) [M+H]; HRMS (DART) Caled. For
C34H33N,0,S™' [M+H]" requires 533.2257, found: 533.2251. Enantiomeric excess was determined by

HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70
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[a]p” =-129.4 (c 0.4, CH,CLy)].
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70

mL/min; tminor = 39.86 min, tyajor = 34.48 min; ee% = 94%].
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(18,4aR,6aR,11bS)-7-allyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclopen
ta[1,2-b]indole 2c

A white solid, 45% yield (21.7 mg). M.p.: 107-110 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.34 (dd,
J=12.0, 8.8 Hz, 1H), 2.46 (s, 3H), 2.95 (dd, J = 12.0, 12.0 Hz, 1H), 3.21-3.33 (m, 4H), 3.73 (dd, J =
11.6,4.8 Hz, 1H), 3.98 (dd, J=12.0, 5.6 Hz, 1H), 4.47 (s, 1H), 4.82 (d, J=17.2 Hz, 1H), 4.94 (d, J =
10.0 Hz, 1H), 5.34-5.45 (m, 1H), 5.62 (d, J = 6.0 Hz, 1H), 5.83 (dd, J= 6.0, 2.4 Hz, 1H), 6.01 (d, J =
8.0 Hz, 1H), 6.64-6.69 (m, 3H), 6.95-7.14 (m, 5H), 7.35 (d, J = 8.0 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H).
C NMR (CDCl3;, 100 MHz, TMS) & 21.6, 47.7, 47.8, 49.1, 50.5, 50.8, 57.4, 71.2, 106.6, 116.3, 116.9,
123.0, 126.8, 127.5, 127.6, 127.8, 128.6, 129.6, 129.8, 133.7, 134.7, 134.8, 134.9, 138.7, 143.6, 149.2.
IR (CH,Cly) v 3053, 2921, 2850, 1601, 1485, 1343, 1161, 1089, 934, 858, 730, 659 cm™. MS (ESI)
m/z (%): 483.20 (100) [M+H]"; HRMS (ESI) Calcd. For C30H3N,0,S™'[M+H]" requires 483.2101,
found: 483.2092. Enantiomeric excess was determined by HPLC with a Chiralcel IA column [A =214
nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tminor = 16.34 min, tmajor = 14.46

min; ee% = 94%; [a]p> =-102.5 (c 0.08, CH,Cl,)].
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020120108 5745 [mocified by Adminisirator] WV VIS 2 100022180108 #3012 imodified by Administrator] Uy VS 2
A m

W21 ] Al 1-18.480 WULZ14 il
1- 14,802
875
=0 2-16.463
750 “
20MH
‘ 625 ‘ ‘
150+ ‘ ‘ s00] ‘ ‘
10 ‘ ‘ 378 | ‘
h 250 ] l
o] | | /|
\ 2 | [
Ji A H\r'l " “ [
I \ AT
o] el - S - —
50 mi 100 . . : mir|
do 50 do 170 2la o0 o 20 o+ s 04 25 50 75 o ls 2o 15 T Ao s T 2
No. | Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU ~ mAU*min % min mAU  mAU*min %
1 14.60 n.a. 271741 124854 5026 n.a. EM* 1 14.48 na. 939600 448250 9594 na. BM
2 16.46 n.a. 235.630 123.5T1 49.74 n.a. MB* 2 16.34 n.a. 23.809 14.083 3.08 n.a. MB
Total: 507.371 248425 100.00 0.000 Total: 963409 480.313 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 16.34 min, tmajor = 14.46 min; ee% = 94%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

(18,4aR,6aR,11bS)-7,10-dimethyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]c
yclopenta[1,2-b]indole 2d

A white solid, 49% yield (23.0 mg). M.p.: 89-92 °C. "H NMR (CDCl;, TMS, 400 MHz) & 2.26 (s, 3H),
2.33 (s, 3H), 2.37 (dd, J = 12.0, 8.8 Hz, 1H), 2.47 (s, 3H), 2.97 (dd, J = 12.0, 12.0 Hz, 1H), 3.20-3.28
(m, 2H), 3.71 (dd, J = 11.6, 4.8 Hz, 1H), 3.97 (dd, J = 12.4, 6.0 Hz, 1H), 4.40 (s, 1H), 5.68 (d, /= 5.6
Hz, 1H), 5.82-5.85 (m, 1H), 5.89 (d, /= 8.0 Hz, 1H), 6.68-6.71 (m, 2H), 6.79 (d, J= 8.0 Hz, 1H), 6.91
(s, 1H), 7.00-7.09 (m, 3H), 7.35 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). °*C NMR (CDCl;, 100
MHz, TMS) 6 20.9, 21.6, 32.6, 47.7, 47.9, 50.5, 50.7, 57.5, 73.0, 106.1, 123.6, 125.7, 126.7, 127.3,
127.6, 127.7, 129.0, 129.8, 133.8, 134.8, 135.0, 138.8, 143.6, 147.9. IR (CH,Cl,) v 2962, 2852, 1496,
1341, 1259, 1016, 865, 795, 696 cm™ . MS (ESI) m/z (%): 471.20 (100) [M+H]"; HRMS (ESI) Calcd.
For C29H31N2028+1[M+H]+ requires 471.2101, found: 471.2092. Enantiomeric excess was determined
by HPLC with a Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 50/50; Flow rate:
0.70 ML/Min; tminor = 7.65 Min, toior = 7.02 min; ee% = 92%; [at]p> = -132.5 (¢ 0.12, CH,Cly)].
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150 WXL-B #5480 [modified by GC] ZYY-B-62+- IAS5 214 0.7 WIS 1 XL 5400 [modifed by GC] ZYY-5-535-11A 56 21407 UV IS 1
Al WVL214 nim) mal WUL214 ]
1e0] 1-7.000 200] 1-7.020
’ 2-7.623 |'|
3504
120 ' “
200
100 |
2504 ‘
50 ‘
20H ‘
60 |
‘ 150 |
40| ‘ |
| | 100 | |
20] ‘ ‘ | | \ |1
; \ | 5 f .
A i ] i [\ 27em
) T o] N s .
mi 50 mi
oo ] 4o [ 80 da 2o 1o 1lo 1o j.u 2 13 25 B3 o da 75 B 1do j 'ﬂ_u
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAl mAU*min %% min mAU mAU*min %
1 7.00 n.a. 139.426 28740 4330 na. BEM * 1 7.02 n.a. 394772 95.078 9597 na. BM
2 763  na 130503 30781 5170 na Me* 2 785 na 14413 3.994 403 n.a. MB
Total: 269.928 59501 100.00 0.000 Total: 409.186 99071 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 50/50; Flow rate: 0.70
mL/min; tminer = 7.65 min, tmajor = 7.02 min; ee% = 92%]. (Note: In the 5 minute position, there is the

peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

FPh NTs

H=

N\E

(18,4aR,6aR,11bS)-11-fluoro-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4",3"
:2,3]cyclopenta[1,2-b]indole 2e

A white solid, 46% yield (21.9 mg). M.p.: 176-179 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.43 (s,
3H), 2.53 (s, 3H), 3.10 (dd, J = 12.0, 4.0 Hz, 1H), 3.38-3.52 (m, 3H), 3.56-3.63 (m, 2H), 4.72 (s, 1H),
5.73 (d, J= 8.0 Hz, 1H), 5.84-5.88 (m, 2H), 6.18-6.24 (m, 1H), 6.82-6.89 (m, 1H), 6.91-6.94 (m, 2H),
7.03-7.08 (m, 3H), 7.31 (d, J = 8.0 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) § 21.5, 32.3, 43.2, 46.3, 46.8, 51.5, 56.69, 56.71, 73.9, 101.8 (d, J=2.3 Hz), 103.4 (d, J=21.0
Hz), 118.3 (d, J = 16.4 Hz), 127.1, 127.4, 127.5, 127.9, 129.2, 129.7, 130.1 (d, J = 9.6 Hz), 134.0,
135.1, 138.2, 143.4, 152.0 (d, J = 9.6 Hz), 159.8 (d, J = 241.1 Hz). F NMR (CDCls, 376 MHz,
CFCls) & -122.4. IR (CH,CL,) v 3059, 2901, 1913, 1627, 1467, 1159, 1087, 958, 860, 782, 661 cm’.
MS (ESI) m/z (%): 475.18 (100) [M+H]"; HRMS (ESI) Calcd. For CasHysN,0.FS™ [M+H]" requires
475.1850, found: 475.1841. Enantiomeric excess was determined by HPLC with a Chiralcel IC

column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyinor = 44.07 min,
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ee% = 95%; [a]p>> = -62.3 (¢ 0.10, CH,CL)].
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WXL-G #7040 ZYY-E-TE+ IC 91 254 0F UV_VIS_1 40,0 WALG #7041 ZYYT-OIC 91254 0.7 UV Vs 1
Bl mau WVL254 il Al WVL254
700 1-44.033 B 2-47533
| 2-a7se0 ||
0 || |'| 00 |
s0.0] ‘ | | | e ‘ ‘
200 | | | | 0 ‘ |
a00] ‘ ‘ | | 150 ‘ ||
200 | ‘I 10 | |
|
‘ || | A [
10.H l 50 |
A ||
RV 1-4407
o S T oot — A — - - 1l 1\,-—~— -
100 mi 50 mi
0o [F) 200 o alo 5.0 ﬂ_u 00 do 20 ado 4d0 =0 ?r!m
Ho. | Ret.Time Peak Hame Height Area Rel.Area  Amount Type Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min o min mAU mAU*min %
1 4403 na. 69.525 84958 4996 na. BM 1 44.07 na. 1.150 1254 2m na. BMB
2| 4758 na 63664 85089  50.04 na. M 2| 4753 na 34163 45055  &7.28 na___ BMB
Total: 133188 170.047 100.00 0.000 Total: 35.313  46.309  100.00 0.000

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 44.07 min, tmajor = 47.53 min; ee% = 95%].

(185,4aR,6aR,11bS)-10-fluoro-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3'
:2,3]cyclopenta[l1,2-b]indole 2f

A white solid, 49% yield (23.3 mg). M.p.: 142-145 °C. '"H NMR (CDCl;, TMS, 400 MHz) § 2.35 (s,
3H), 2.45 (dd, J = 12.0, 8.8 Hz, 1H), 2.46 (s, 3H), 3.04 (dd, J=12.0, 12.0 Hz, 1H), 3.14-3.21 (m, 2H),
3.68 (dd, J=12.0, 4.8 Hz, 1H), 3.92 (dd, J = 12.0, 6.0 Hz, 1H), 4.48 (s, 1H), 5.71 (d, /= 5.6 Hz, 1H),
5.82-5.87 (m, 2H), 6.63-6.69 (m, 1H), 6.73-6.78 (m, 3H), 7.02-7.11 (m, 3H), 7.35 (d, J = 8.0 Hz, 2H),
7.68 (d, J= 8.0 Hz, 2H). >C NMR (CDCl3, 100 MHz, TMS) § 21.5, 32.7, 47.5, 47.6, 50.2, 50.6, 57.5,
73.3,106.2 (d, J= 8.0 Hz), 110.2 (d, J = 23.8 Hz), 114.5 (d, J = 22.8 Hz), 126.9, 127.5, 127.6, 127.7,
129.0, 129.8, 133.9, 136.2 (d, J = 7.1 Hz), 138.3, 143.7, 146.3, 155.4 (d, J = 232.3 Hz). "’F NMR
(CDCls, 376 MHz, CFCl3) & -128.3. IR (CH,Cl,) v 3029, 2920, 2849, 1646, 1492, 1337, 1164, 988,
960, 860, 771, 658 cm™. MS (ESI) m/z (%): 475.18 (100) [M+H]"; HRMS (DART) Calcd. For
ngHgg;NzOzFS+1 [MJrH]+ requires 475.1850, found: 475.1846. Enantiomeric excess was determined
by HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate:
0.70 mL/min; tminor = 87.93 min, tmajor = 53.11 min; ee% = 99%; [OL]D25 =-80.1 (c 0.20, CH,Cl,)].
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-128.301

I L L B B SO B B DL B BN B B B B BN B B B B L L R | T T T T T T
100 80 60 40 20 0 -20 -40 -60 -80 -100 -120

LA B s B B B B B B B B B T
-140 -160 -180 -200 -220 -240 -260 -280 -30(

1 (ppm)
o i‘ 0.404
% [
0.40 = i =
L) Pty s
L3 E
0.20 2
©
N2 o 2 0.2
0.204
0.104
0.104 5
(a3}
[
oo
0.004— 1 i
-] A A A A - o0 piy ALY
—————————————— e R e = =
0.00 20.00 40.00 50.00 20.00 100.00 0.00 20.00 40.00 50.00 20.00

Kl [ 2l B E| 2l
ol e [P | BR[| B , [P [ | ol oy | FEEETR | R |oo s | R ) [FFIREIEl | A
a [REH | B2 [vmm | B [monm |FEHE =TS g ag |75 <L e

)| AR | e | e
1 55.464 | 31801376 | 50.22 | 324002 | BB 52633 | 60.767 |1 52.112 | 23108358 |  99.38 | 250685 | VB 50.850 |  67.683
2 90.509 | 31522187 | 49.73 | 198435 | BB 87650 | 96.767 |2 B7.827 | 144842 | 062| 1011 |BB 84833 | 92000

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 86/14; Flow rate: 0.70

mL/min; tminor = 87.93 min, tmajor = 53.11 min; ee% = 99%].
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(18,4aR,6aR,11bS)-10-chloro-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3"

:2,3]cyclopenta[1,2-b]indole 2g

A white solid, 45% yield (22.1 mg). M.p.: 183-186 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.36 (s,
3H), 2.42-2.47 (m, 4H), 3.05 (dd, J = 12.0, 12.0 Hz, 1H), 3.12-3.21 (m, 2H), 3.69 (dd, /= 11.2, 4.4 Hz,
1H), 3.94 (dd, J = 12.4, 6.0 Hz, 1H), 4.48 (s, 1H), 5.68 (d, J = 6.0 Hz, 1H), 5.82-5.88 (m, 2H),
6.72-6.75 (m, 2H), 6.88-6.95 (m, 2H), 7.02-7.11 (m, 3H), 7.35 (d, J= 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz,
2H). *C NMR (CDCls;, 100 MHz, TMS) & 21.6, 32.0, 47.5, 47.6, 50.2, 50.3, 57.5, 73.1, 106.6, 120.6,
123.0, 126.9, 127.48, 127.52, 127.6, 128.3, 128.7, 129.8, 134.0, 134.9, 136.7, 138.2, 143.7, 148.4. IR
(CH,Cly) v 2923, 1597, 1492, 1342, 1153, 1058, 935, 814, 730, 658 cm™. MS (ESI) m/z (%): 491.15
(100) [M+H]"; HRMS (ESI) Calcd. For CogHogN>O,CIS ™' [M+H]" requires 491.1555, found: 491.1552.
Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent:
Hexane/Isopropanol = 80/20; Flow rate: 0.70 mL/min; tminer = 45.89 min, tmajor = 35.44 min; ee% =

98%; [a]p> = -111.1 (c 0.12, CH,CL)].

S81



0000 —

NTs

ol T

M 862

= ~60v

= oL

= hooz

b oL
= 660

F00'L

—= .60

1.5 170 05 00 -C

2.0

40 35 30 25

95 90 85 80 75 70 65 60 55 50 45
1 (ppm)

10.0

¥S6'le —

1661 —

€Ly Ly
coo 1y
0£2°06
L0E08
vov 167

090°¢L
N@@.@NW
000°2L W
81€'LL

9€9'901 —

mwm.omr
wwm.NNF
mvm.ww_‘ /
€8y'Lcl
Legleh
¢6GLCl
Lece'sch
899'8¢l
0c8'6¢cl
166°¢El
616'vEl
049°9¢1
781°8¢€1
60L°¢vl
434141

]
=
=

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
1 (ppm)
S82

200



1.504 J
= 0.30 2
= ~
5] i e
1.00- o
H 0.20+
32 2
0.50
010
a
@
@
%J
5l 0.00- <] ow n 1
0.00 10.00 20.00 30.00 40.00 50.00 60.00 0.00 1G_IBG EB.ICB 30.00 iC.ICG EC.ICC
K3 il I3 £ i B}
|ty | FEE | B |ozao | B insyscm |FIRNIE |RR0HR |l oo | FRETE | B0 | i | B0E |quspzem [PPRIE [ERATE
o I T 0 il It e o il 5200 (20 Il 0 il W L
1 33.071 | 66550456 B0 | 1032070 |V 31.817 35133 |1 35.440 | 15258785 58.99 | 222216 WV 33.683 41.283
z 42196 | 68032855 50.40 | 808323 | VB 40.000 47.350) 2 45.888 156684 1.01 1180 | W 44,350 51.667

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70

mL/min; tminor = 45.89 min, tmajor = 35.44 min; ee% = 98%.

Ph NTs
Br HJ—

-
2

N
\

(185,4aR,6aR,11bS)-10-bromo-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3"

T,

:2,3]cyclopenta[1,2-b]indole 2h

A white solid, 47% yield (24.9 mg). M.p.: 199-202 °C. '"H NMR (CDCls, TMS, 400 MHz) § 2.37 (s,
3H), 2.44-2.50 (m, 4H), 3.06 (dd, J = 12.0, 12.0 Hz, 1H), 3.12-3.22 (m, 2H), 3.69 (dd, J = 10.8, 4.0
Hz, 1H), 3.93 (dd, J = 12.0, 6.0 Hz, 1H), 4.48 (s, 1H), 5.69 (d, J = 6.0 Hz, 1H), 5.81 (d, J = 8.0 Hz,
1H), 5.86-5.89 (m, 1H), 6.72-6.75 (m, 2H), 7.02-7.11 (m, 5H), 7.36 (d, J = 8.0 Hz, 2H), 7.69 (d, J =
8.0 Hz, 2H). °C NMR (CDCls, 100 MHz, TMS) & 21.6, 31.9, 47.5, 47.6, 50.2, 50.4, 57.5, 73.1, 107.3,
107.5, 125.8, 127.0, 127.5, 127.6, 127.7, 128.7, 129.9, 131.3, 134.1, 135.0, 137.2, 138.2, 143.7, 148.8.
IR (CH.CL) v 2918, 2852, 1595, 1481, 1343, 1169, 938, 861, 730, 658 cm™. MS (ESI) m/z (%):
535.10 (100) [M+H]"; HRMS (DART) Calcd. For CasH,sN,0,BrS™ [M+H]" requires 535.1049, found:
535.1048. Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 214 nm;
eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tyiner = 30.13 min, tmejor = 24.97 min;

ee% = 91%; [o]p>> = -111.1 (c 0.30, CH,Cl,)].
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app_WWHL-B #5631 [modified by GC] Z¥Y-8-67+-DCM IC 73 214 0.7 W VS 1 0 WHL-6 #6832 [modified by GC] INY-8-T4bDCM IC 73 214 0.7 UV WIS 1
mAL ALY

WVLZ14 ] WVL214 nay
el
-
0 1-24 060 gy |/7
Br
2004 | Y _NTs |
= r
| - 260y =
l2- 30,087 (\\_ X\ J P |
y iy
0 ‘ | I 200l "‘( W |l ] ‘ 1-24073
u il I |
200+ ! |
‘ | | 160 | |
150+ | | | | |
| | 10H
100] | ‘ | | ||
| | | |I 50 | ‘ l | ‘I
50+ | ) |
[ I| I'. ‘\ﬁ f\ ] \ .ll I\ 2-30127
\ \ J
P L N ST VY S o— ——— M- —u —
50 mil 50 Al
00 20 1do 180 200 20 300 380 4o ! 1;[.1.9 00 20 1o 180 2o 20 300 380 T’Ei.u
Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type Mo, Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min ] min mAU mAU*min %
1 24.96 n.a. 335.195 280655 5047 na. BMB 1 2497 na. 200400 169044 9544 na. BMB*
2 30.09 na 270,368 275457 4953 na. BMB 2 3013 n.a. 8.225 8.079 4.56 na. BMB
Total: 605.563 556.112 100.00 0.000 Total: 208625 177123 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 30.13 min, tmajor = 24.97 min; ee% = 91%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

MeOOC

(18,4aR,6aR,11bS)-methyl 7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido
[4',3":2,3]cyclopenta[1,2-b]indole-9-carboxylate 2i

A white solid, 48% yield (24.6 mg). M.p.: 142-145 °C. "H NMR (CDCl;, TMS, 400 MHz) § 2.40-2.44
(m, 1H), 2.45 (s, 3H), 2.46 (s, 3H), 3.02 (dd, J = 12.0, 12.0 Hz, 1H), 3.20-3.29 (m, 2H), 3.67 (dd, J =
11.6, 4.8 Hz, 1H), 3.83 (s, 3H), 3.93 (dd, J = 12.4, 6.0 Hz, 1H), 4.53 (s, 1H), 5.69-5.72 (m, 1H),
5.86-5.89 (m, 1H), 6.58-6.59 (m, 1H), 6.70-6.72 (m, 2H), 6.99-7.14 (m, 4H), 7.33-7.37 (m, 3H), 7.68
(d, J=8.0 Hz, 2H). BC NMR (CDCl;, 100 MHz, TMS) 6 21.5, 31.8,47.6,47.7, 50.3, 50.5, 51.8, 57.5,
73.0, 106.3, 118.6, 122.5, 127.0, 127.53, 127.55, 127.57, 128.7, 129.8, 130.6, 133.7, 135.0, 138.1,
140.3, 143.7, 149.9, 167.5. IR (CH,Cl,) v 2918, 2847, 1712, 1496, 1345, 1164, 1090, 931, 859, 730,
662 cm™. MS (ESI) m/z (%): 515.19 (100) [M+H]"; HRMS (ESI) Caled. For Cs3oH3N,0,S™' [M+H]"
requires 515.1999, found: 515.1990. Enantiomeric excess was determined by HPLC with a Chiralcel
IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyiner = 39.07
Min, tmgjor = 35.57 min; ee% = 98%; [a]p> = -43.0 (¢ 0.10, CH,Cl,)].
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np WWXL-6 #6154 [modified by GC] TVY-6-Bf+- 1AD1 21407 UV WIS agp WHEL-B #5155 [modified by GC] ZY-887B A 0121407 UV IS 1
mAL mAL

WVL214 ner] WVL2T4 |
250
20H
200
150
150 1-36.573
|
135673 1) ||
10 il 2-38713 | |
I |”| | ‘
A | 50 ||
| I
504 I| |‘ | III I
M | ‘
fY Ml - S \pzmom
o] Ml / \_| ) 0~ Tl — M —
50 mi - mi
oo o an adn 4in sdn i éu oo o Ao o alo sdo ! é.u
Ho. | Ret.Time Peak Name Height Area Rel.Area Amount Type No. | Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU mAU*min % min mAL  mAU*min i)
1 3567 n.a. 113031 162898 4946 na. BM 1 3557 na. 119.474 172299 98.91 na. EM
2 3871 n.a. 96.574  166.444 50.54 na. MEB 2 39.07 n.a. 1.590 1.895 1.09 na. MB
Total: 209.605 329342 100.00 0.000 Total: 121.064 174.194 100.00 0.000

Translation: Chiralcel IA column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 39.07 min, tmajor = 35.57 min; ee% = 98%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

Ph —NT
i )

\
(18,4aR,6aR,11bS)-7,8-dimethyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cy
clopenta[1,2-b]indole 2j

A white solid, 46% yield (21.6 mg). M.p.: 85-88 °C. '"H NMR (CDCls;, TMS, 400 MHz) § 2.01 (s, 3H),
2.07 (s, 3H), 2.36 (dd, J = 12.0, 8.8 Hz, 1H), 2.46 (s, 3H), 2.94 (dd, J = 12.0, 12.0 Hz, 1H), 3.24-3.30
(m, 2H), 3.75 (dd, J = 11.6, 4.8 Hz, 1H), 3.99 (dd, J = 12.0, 6.0 Hz, 1H), 4.12 (s, 1H), 5.62 (d, /= 5.6
Hz, 1H), 5.71-5.74 (m, 1H), 6.60-6.63 (m, 2H), 6.71-6.76 (m, 1H), 6.80-6.82 (m, 1H), 6.98-7.01 (m,
1H), 7.04-7.07 (m, 3H), 7.35 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100
MHz, TMS) ¢ 18.8, 21.5, 37.9, 47.6, 47.7, 50.5, 51.0, 58.8, 75.6, 119.4, 120.9, 121.2, 126.9, 127.6,
127.9, 129.8, 131.2, 132.0, 133.5, 133.7, 136.9, 139.3, 143.6, 149.2. IR (CH,Cl,) v 2920, 1598, 1467,
1343, 1162, 1089, 937, 855, 744, 659 cm™. MS (ESI) m/z (%): 471.20 (100) [M+H]"; HRMS (DART)
Calcd. For C29H31NZOZS+1[M+H]Jr requires 471.2101, found: 471.2097. Enantiomeric excess was
determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10;
Flow rate: 0.50 mL/min; tyminer = 78.59 min, tmajor = 85.21 min; ee% = 97%; [oc]D25 = -77.7 (c 0.20,
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2 4|wvs 82400 | S2417|2 85212 8 82717 | §1.417

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.50

mL/min; tminor = 78.59 min, tmajor = 85.21 min; ee% = 97%].

NoPh

NTs
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(18,4aR,6aR,11bS)-7-benzyl-11-methoxy-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',

3":2,3]cyclopenta[1,2-b]indole 2k

A white solid, 46% yield (25.9 mg). M.p.: 90-93 °C. "H NMR (CDCls, TMS, 400 MHz) § 2.43 (s, 3H),
3.02 (dd, J = 12.0, 4.8 Hz, 1H), 3.31 (dd, J = 12.0, 12.0 Hz, 1H), 3.50 (dd, J = 11.2, 5.2 Hz, 1H),
3.59-3.63 (m, 1H), 3.69 (dd, J=12.0, 5.2 Hz, 1H), 3.85-4.01 (m, 6H), 4.59 (s, 1H), 5.65-5.68 (m, 2H),
5.75-5.77 (m, 1H), 6.22 (d, J = 8.4 Hz, 1H), 6.81-6.83 (m, 4H), 6.86-6.91 (m, 1H), 7.08-7.13 (m, 2H),
7.15-7.22 (m, 4H), 7.30 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H). °C NMR (CDCls, 100 MHz,
TMS) o 21.5, 41.2, 45.8, 47.1, 50.7, 51.2, 55.1, 57.0, 72.3, 100.1, 100.7, 118.7, 126.7, 126.8, 127.3,
127.5, 127.7, 128.1, 128.3, 129.61, 129.64, 134.3, 135.8, 138.3, 139.1, 143.3, 151.2, 156.3. IR
(CH,Cl,) v 3028, 2919, 2842, 1599, 1494, 1338, 1166, 941, 859, 729, 662 cm™ . MS (ESI) m/z (%):
563.23 (100) [M+H]"; HRMS (DART) Calcd. For C35sH3sN,03S™ [M+H]" requires 563.2363, found:
563.2358. Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 214 nm;

eluent: Hexane/Isopropanol = 85/15; Flow rate: 0.70 mL/min; tyiner = 42.29 min, tyjor = 45.30 min;

NNNNNNNNNNNNG GGG OGO 0060 TLEON OO OO OCOEOCOOOONOGO OO N O
NN NN Sy S G R S Ry S S sttt s S Sy
f I// [
\OP—h\ﬁNTS / /
0= [ ] J .
MNTE
BnH
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1 (ppm)
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200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)
20p_ 20180108 #2384 [modified by Administrator] uv IS 2 75020180108 22385 [modfied by Administrator] uy_vs 2
[mAL WVL:214 nm| [mAL WVL:214 nm|
800
700 80
600 500
5004 o]
400
iy
30 2-45.300
-4 )
) 2% 0e 200 it
2004 A I
I I I
[ 100 [
1004 e I
| IR [
L _ /_‘ur/'\_ 1 - __1;}2.251‘_'_
50 mil 50 mil
o 1o 2do 00 4o sdo e || a0 100 200 alo o sdo 2o
No. | Ret.Time Peak Name Height Area  RelArea Amount Type No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAL mAU*min %o min mAU mAU*min %
1 4204  na 256.915 347.820 5075 na. M* 1 4229 na. 0.382 D258  0.08 na. BMB*
2 4506  na 236.220 337479 49.25 na.  MB* 2 4530  na. 242532 342210 9992 na. BMB*
Total: 493.135 685.299 100.00 0.000 Total: 242915 342468 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 85/15; Flow rate: 0.70
mL/min; tminor = 42.29 min, tmajor = 45.30 min; ee% = 99%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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NTs

(18,4aR,6aR,11bS)-7-methyl-1-(p-tolyl)-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cycl
openta[l1,2-b]indole 2I

A white solid, 47% yield (22.1 mg). M.p.: 50-53 °C. "H NMR (CDCl;, TMS, 400 MHz) & 2.17 (s, 3H),
2.40 (s, 3H), 2.43-2.50 (m, 4H), 3.01 (dd, J = 12.0, 12.0 Hz, 1H), 3.18-3.26 (m, 2H), 3.62 (dd, J =
11.6, 4.8 Hz, 1H), 3.89 (dd, J=12.0, 6.0 Hz, 1H), 4.46 (s, 1H), 5.70 (d, /= 5.6 Hz, 1H), 5.81-5.84 (m,
1H), 5.97 (d, J = 8.0 Hz, 1H), 6.59-6.61 (m, 3H), 6.80-6.83 (m, 2H), 6.94-6.98 (m, 1H), 7.05 (d, J =
7.2 Hz, 1H), 7.32 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) &
20.8, 21.4, 32.1, 47.2, 47.7, 50.0, 50.9, 57.3, 72.8, 106.0, 116.3, 122.7, 127.5, 128.0, 128.4, 129.0,
129.7, 133.7, 134.7, 134.8, 135.5, 136.1, 143.5, 149.9. IR (CH,Cl,) v 2921, 2851, 1603, 1489, 1341,
1159, 1089, 933, 815, 719, 657 cm™". MS (ESI) m/z (%): 471.20 (100) [M+H]"; HRMS (DART) Calcd.
For C29H31N2028+1[M+H]+ requires 471.2101, found: 471.2098. Enantiomeric excess was determined
by HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate:
0.70 ML/Min; tminor = 54.57 min, tmsjor = 49.77 min; ee% = 90%; [a]p”> = -22.0 (c 0.10, CH,Cly)].
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 54.57 min, tmajor = 49.77 min; ee% = 90%].

NTs

(1S5,4aR,6aR,11bS)-1-(4-fluorophenyl)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":
2,3]cyclopenta[1,2-b]indole 2m

A white solid, 46% yield (21.8 mg). M.p.: 91-94 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.36 (dd, J
= 12.4, 8.8 Hz, 1H), 2.43 (s, 3H), 2.46 (s, 3H), 2.93 (dd, J = 12.0, 12.0 Hz, 1H), 3.19-3.29 (m, 2H),
3.67 (dd, J=12.0, 4.8 Hz, 1H), 3.94 (dd, J = 12.0, 6.0 Hz, 1H), 4.41 (s, 1H), 5.69 (d, J = 5.6 Hz, 1H),
5.84-5.87 (m, 1H), 5.98 (d, J = 7.6 Hz, 1H), 6.60-6.73 (m, 5H), 6.96-7.01 (m, 1H), 7.07-7.09 (m, 1H),
7.35 (d, J = 8.0 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H). '*C NMR (CDCl;, 100 MHz, TMS) & 21.5, 31.9,
47.1, 47.8, 50.5, 50.6, 57.3, 72.6, 106.0, 114.1 (d, /= 20.9 Hz), 116.5, 122.7, 127.6, 128.6 (d, J = 15.7
Hz), 129.0 (d, J = 7.8 Hz), 129.8, 133.6, 134.4 (d, J = 3.3 Hz), 134.5, 135.0, 143.7, 149.8, 161.6 (d, J
= 243.5 Hz). "°F NMR (CDCl;, 376 MHz, CFCl;) & -115.9. IR (CH,Cl,) v 3049, 2919, 1602, 1509,
1341, 1158, 935, 833, 770, 657 cm™". MS (ESI) m/z (%): 475.18 (100) [M+H]"; HRMS (ESI) Calcd.
For ngHngzost” [MJrH]+ requires 475.1850, found: 475.1839. Enantiomeric excess was

determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 94/6;
594
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100.31 min, tmjor = 83.00 min; ee% = 87%; [a]p> = -106.2 (c 0.50,
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Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 94/6; Flow rate: 0.70

mL/min; tminor = 100.31 min, tmajor = 83.00 min; ee% = 87%].

/
@)
NTs
H=,
N2
\H

(18,4aR,6aR,11bS)-1-(4-methoxyphenyl)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4’,

3':2,3]cyclopenta[1,2-b]indole 2n

A white solid, 46% yield (22.5 mg). M.p.: 77-80 °C. '"H NMR (CDCls, TMS, 400 MHz) & 2.43 (s, 3H),
2.45-2.48 (m, 4H), 2.99 (dd, J=12.0, 12.0 Hz, 1H), 3.17-3.27 (m, 2H), 3.63 (dd, J=11.6, 4.8 Hz, 1H),
3.68 (s, 3H), 3.89 (dd, J = 12.0, 6.0 Hz, 1H), 4.45 (s, 1H), 5.71 (d, J = 6.0 Hz, 1H), 5.82-5.85 (m, 1H),
5.98 (d, J= 8.0 Hz, 1H), 6.54-6.65 (m, 5H), 6.95-7.00 (m, 1H), 7.05-7.08 (m, 1H), 7.34 (d, /= 8.0 Hz,
2H), 7.67 (d, J = 8.0 Hz, 2H). BC NMR (CDCls, 100 MHz, TMS) & 21.5, 32.2, 46.8, 47.8, 50.1, 50.9,
55.0, 57.4, 72.9, 106.1, 112.7, 116.4, 122.7, 127.6, 128.5, 128.6, 129.0, 129.7, 130.7, 133.7, 134.8,
134.9, 143.5, 150.0, 158.2. IR (CH,Cly) v 2920, 2852, 1602, 1514, 1340, 1161, 935, 833, 729, 658
em’. MS (ESI) m/z (%): 487.20 (100) [M+H]"; HRMS (ESI) Calcd. For CyoH3 N,OsS™' [M+H]"
requires 487.2050, found: 487.2042. Enantiomeric excess was determined by HPLC with a Chiralcel

IA column [A = 314 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyiner = 35.52
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Min, tmgjor = 26.75 min; ee% = 91%; [a]p” = -118.4 (¢ 0.70, CH,Cl,)].
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1 (ppm)
30020180108 #743 [modfied by Administrator] EXT314NM 0. 201BO108 #745 Imoified by Administrator] EXT314NM
ALl WVL312 | Trau WVL:314 nr]
] 1-26.753
-28.677 ] I
250 250 ||
200+ r_ . L ‘ |
1504 “ 150] | ‘
0.4 ‘ ‘ | | 100] || |
5.0 | | || || 51 |‘ ‘I
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HNo. | Ret.Time Peak Name Height Area Rel.Area  Amount Type No. | Ret.Time Peak Hame Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU _ mAU*min %
1 26.68 n.a. 25.848 23382 50413 na. BMBE 1 26.75 n.a. 27.395 24913 9549 na. BMB*
2 35.12 na. 18.506 23.257 4987 na. BMB 2 35.52 n.a. 0.937 1176 4.51 n.a. BMB*
Total: 44.354 46639 100.00 0.000 Total: 28.332 26.089 100.00 0.000

Translation: Chiralcel IA column [A = 314 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 35.52 min, tmajor = 26.75 min; ee% = 91%].
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MeOOC

NTs

Methyl 4-((1S,4aR,6aR,11bS)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]
cyclopenta[1,2-b]indol-1-yl)benzoate 20

A white solid, 45% yield (23.3 mg). M.p.: 88-92 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.33 (dd, J
=124, 8.8 Hz, 1H), 2.37 (s, 3H), 2.47 (s, 3H), 2.96 (dd, J = 12.0, 12.0 Hz, 1H), 3.27-3.32 (m, 2H),
3.71(dd, J=11.6, 4.8 Hz, 1H), 3.84 (s, 3H), 3.98 (dd, /= 12.0, 6.0 Hz, 1H), 4.42 (s, 1H), 5.67 (d, J =
6.0 Hz, 1H), 5.85-5.88 (m, 1H), 5.95 (d, J = 8.0 Hz, 1H), 6.62-6.66 (m, 1H), 6.76 (d, J = 8.0 Hz, 2H),
6.96-7.01 (m, 1H), 7.09-7.12 (m, 1H), 7.36 (d, J = 8.0 Hz, 2H), 7.67-7.70 (m, 4H). *C NMR (CDCls,
100 MHz, TMS) 6 21.5, 31.9, 47.6, 48.0, 50.3, 50.8, 51.9, 57.3, 72.5, 106.2, 116.6, 122.7, 127.6,
127.7, 128.5, 128.6, 128.9, 129.8, 133.5, 134.2, 135.0, 143.7, 144.2, 149.7, 166.9. IR (CH,Cl,) v 2923,
2852, 1717, 1603, 1488, 1208, 1164, 935, 779, 674 cm™. MS (ESI) m/z (%): 515.19 (100) [M+H]";
HRMS (DART) Calcd. For C30H31N204S+1[M+H]+ requires 515.1999, found: 515.1994. Enantiomeric
excess was determined by HPLC with a Chiralcel IF3 column [A = 317 nm; eluent:
Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tyiner = 37.91 min, tmajor = 33.82 min; ee% =

88%: [o]p>> = -108.1 (c 0.10, CH,CL)].
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12 0_20151027-DAD #1062 [modifed by Adminisirator] SXT2ITNM 16,0 20151027-DAD #10523 [modified by Administrator] EXT21TNM
Al WVL3TT nm| U WVL3TT nam|
1-33.817
14.04 1-32.657 1 fl
1209 || rz"“-m 12 ||
|
1.0 ‘ | | 10 ‘ |
a0 ‘ | ‘ ‘ 8 ‘ |
8.0 ‘ | || 8 |
+5] m ‘ |
i 'I
20 | | | { 2 | |
| i [ 37.007
\ VERNY
2o N o I
E min 2 mil
o 1l 20 ado sdo sa 60.0 886 0g 1do 2o aln alo ER _51.3
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 3369 na. 13547 146868 4973 na. BMb 1 3382  na 14345 15857 9397 na. BMB*
2| 3733 na 11972 15048 5027 na.  bMB* 21 3781 na 0.725 1017 6.03 na.  BMB*
Total: 25519 29535 100.00 0.000 Total: 15.070 16.873 100.00 0.000

Translation: Chiralcel IF3 column [A = 317 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70

mL/min; tminor = 37.91 min, tmajor = 33.82 min; ee% = 88%].

Ph

NTs

(15,4aR,6aR,11bS)-1-([1,1'-biphenyl]-4-yl)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1LH-pyrido[
4',3":2,3]cyclopenta[1,2-b]indole 2p

A white solid, 45% yield (23.9 mg). M.p.: 124-127 °C. "H NMR (CDCls;, TMS, 400 MHz) & 2.38 (s,
3H), 2.41-2.46 (m, 4H), 3.03 (dd, J = 12.0, 12.0 Hz, 1H), 3.26-3.31 (m, 2H), 3.71 (dd, J=11.6, 4.8 Hz,
1H), 3.95 (dd, J = 12.0, 6.0 Hz, 1H), 4.47 (s, 1H), 5.70 (d, J = 6.0 Hz, 1H), 5.84-5.87 (m, 1H), 5.96 (d,
J = 8.0 Hz, 1H), 6.62-6.66 (m, 1H), 6.76 (d, J = 8.0 Hz, 2H), 6.96-7.01 (m, 1H), 7.09-7.12 (m, 1H),
7.23-7.50 (m, 7H), 7.48 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) o 21.6, 32.1, 47.5, 47.7, 50.5, 50.6, 57.5, 72.8, 106.1, 116.5, 122.8, 125.9, 126.8, 127.1, 127.6,
128.1, 128.6, 128.7, 128.9, 129.8, 133.7, 134.7, 134.9, 137.8, 139.3, 140.6, 143.6, 149.9. IR (CH,Cl,)
v 3051, 2920, 2847, 1602, 1488, 1340, 1160, 929, 838, 722, 659 cm™ . MS (ESI) m/z (%): 533.22 (100)
[M+H]"; HRMS (DART) Calcd. For CsH33N,0,S™' [M+H]" requires 533.2257, found: 533.2256.
Enantiomeric excess was determined by HPLC with a Chiralcel IE3 column [A = 214 nm; eluent:

Hexane/Isopropanol = 60/40; Flow rate: 0.70 mL/min; tminer = 32.91 min, tmajor = 22.85 min; ee% =

S102



91%; [a]p> = -63.8 (c 0.08, CH,CL)].
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Ph

NTs

e
\

Ll ‘H | J“r L]

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)
70020151027-DAD #10132 [modified by Administrator] UV WIS 2 a5 20151027-DAD #10133 [modified by Administrator] s 2
Al WVL:214 nim ImAL WVL213 nm]
1-22813 - 22653
600 300+
500+ ‘ 250+
400+ 200+
2-32503
00 ‘ ||‘ 150
200+ | | 00
|
1004 | ‘ |I 50 |
1
o] y | |I | | o | I‘-(L 2.32010
— \ L _
— || [ — — A . S
—— AN
100 . T . T,E! 5D Tﬁ
on 5o o 120 200 260 ado #o k] do o 200 o 4o 540 600
HNo. Ret.Time Peak Mame Height Area Rel.Area Amount Type No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU‘min k) min mAU  mAU*min %
1 22.81 na. 671.875 336707 50.02 na. BMB* 1 2285 n.a. 320726 158499 9551 na. BMB*
2 32.50 n.a. 406946 338426 4993 na. BMB* 2 3281 na. 8262 7453 449 na. BMB*
Total: 1078.821 673.133  100.00 0.000 Total: 328987 165952 100.00 0.000

Translation: Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 60/40; Flow rate: 0.70
mL/min; tminor = 32.91 min, tmajor = 22.85 min; ee% = 91%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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(18,4aR,6aR,11bS)-7-methyl-1-(naphthalen-2-yl)-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3

":2,3]cyclopenta[1,2-b]indole 2q

A white solid, 49% yield (24.7 mg). M.p.: 153-156 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.27 (s,
3H), 2.46 (s, 3H), 2.51 (dd, J=12.0, 8.8 Hz, 1H), 3.17 (dd, /= 12.0, 12.0 Hz, 1H), 3.30-3.34 (m, 1H),
3.40 (dd, J=12.0, 4.8 Hz, 1H), 3.74 (dd, J = 12.8, 5.2 Hz, 1H), 3.96 (dd, J = 12.0, 6.0 Hz, 1H), 4.56
(s, 1H), 5.71 (d, J = 6.0 Hz, 1H), 5.85-5.88 (m, 2H), 6.63-6.67 (m, 1H), 6.75-6.78 (m, 1H), 6.92-6.97
(m, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.23-7.24 (m, 1H), 7.34-7.37 (m, 4H), 7.46 (d, J = 8.0 Hz, 1H),
7.57-7.72 (m, 4H). C NMR (CDCl;, 100 MHz, TMS) & 21.6, 32.1, 47.79, 47.81, 50.3, 50.9, 57.5,
72.9, 106.2, 116.5, 122.8, 125.4, 125.6, 126.1, 126.5, 126.6, 127.3, 127.55, 127.61, 128.7, 129.0,
129.8, 132.3, 132.8, 133.8, 134.7, 134.9, 136.4, 143.6, 149.9. IR (CH,Cl,) v 3050, 2920, 1602, 1489,
1338, 1158, 934, 816, 723, 657 cm™". MS (ESI) m/z (%): 507.20 (100) [M+H]"; HRMS (DART) Calcd.
For C3,H3N>0,S™' [M+H]" requires 507.2101, found: 507.2094. Enantiomeric excess was determined
by HPLC with a Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate:
0.70 mL/min; tminor = 68.13 min, tyajor = 62.80 min; ee% = 90%; [oc]D25 =-187.7 (¢ 2.00, CH,Cl,)].
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ﬂ 0.25- d
L end ¥
0.20] 5 3 = E
et o o
0.154 1.004
i =2
0.104
0.50-
0.05
0.00 0.00
ﬂ T T T [T e s [ Tl e L Ty T | j L T T e [
0.00 20.00 40.00 60.00 20.00 100.00] 0.00 20.00 40.00 §0.00
A =] 2 < ] 2
wantE | m = NIRRT A | = | =  [Faeatia [watia
@B | " Sen g R | g PRORE TG [The (@15 G | caeee |FER | @) [PPRE TS0 e
1 63.875 | 15232619 20.29 | 164087 | BY 59517 ga.es0 |1 62,799 | 105604548 95.01 | 1130945 | vV 58417 66,267
2 59.180 | 150568418 4971 | 153245 (B 86.950 7azaz |2 68.130 5545331 499 55450 | VB 65267 71.183

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 68.13 min, tyajor = 62.80 min; ee% = 90%].

(1R,4aR,6aR,11bS)-7-methyl-1-(thiophen-3-yl)-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2
,3]cyclopenta[1,2-b]indole 2r

A white solid, 48% yield (22.1 mg). M.p.: 145-148 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.44 (s,
3H), 2.46 (s, 3H), 2.54 (dd, J = 12.0, 8.0 Hz, 1H), 2.99 (dd, J=12.0, 12.0 Hz, 1H), 3.22-3.27 (m, 1H),
3.39 (dd, J = 12.4, 5.2 Hz, 1H), 3.70 (dd, J = 11.6, 5.2 Hz, 1H), 3.87 (dd, J = 12.4, 5.6 Hz, 1H), 4.32
(s, 1H), 5.71 (d, /= 6.0 Hz, 1H), 5.81-5.84 (m, 1H), 6.07 (d, J = 8.0 Hz, 1H), 6.29 (dd, J=4.8, 1.6 Hz,
1H), 6.57-6.66 (m, 2H), 6.96-7.09 (m, 3H), 7.35 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). "°C
NMR (CDCls, 100 MHz, TMS) & 21.5, 32.5, 43.3, 47.4, 49.7, 50.9, 57.2, 73.5, 116.6, 120.7, 122.7,
123.8, 127.2, 127.5, 128.8, 129.3, 129.8, 133.9, 134.98, 135.03, 139.2, 143.6, 150.2. IR (CH.CL) v
3047, 2922, 1600, 1493, 1335, 1161, 935, 812, 732, 657 cm'. MS (ESI) m/z (%): 463.15 (100)
[M+H]"; HRMS (DART) Calcd. For Cy6H27N,0,S, ' [M+H]" requires 463.1508, found: 463.1505.
Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 254 nm; eluent:
Hexane/Isopropanol = 94/6; Flow rate: 0.70 mL/min; tminor = 133.59 min, tmajor = 121.45 min; ee% =

95%; [a]p> =-104.7 (¢ 0.15, CH,CL,)].
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j 0.050 j
e - 0.080
o & 0.050] 2
0.0404 — :1?] o
i 0.040]
0.0304
=2 | 2 00204
0.020-] e
ULl
8
0.010+ i
0.010d -
1 | ;
o ] e
j 0.000 iy yiy - 0.000 7 vy
0.00 50.00 B 100.00 150.00 0.00 20.00 40.00 S0.00 &0.00 100.00 120.00 140.00
A = i A = 2
o | PRI | B o oo | BB syt | FPIGEIE) |SREE ] o | PEEIE | R T P T ) B
el N e e kT ke W T o il I I L R L sk I
1 122,243 | 6454659 4597 | 38837 | BV 117.887 125.667 |1 121.450 | 7311369 §7.64 | 41782 | BV 117.433 128.767
2 133.842 | 6482050 50.03 | 34077 | VB 120 887 145433 |2 133.588 178548 2.35 508 | VB 128.767 139.433

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 94/6; Flow rate: 0.70

mL/min; tminor = 133.59 min, tmajor = 121.45 min; ee% = 95%].

::i:&/r—WQTS
H=

2

N
\

(185,4aR,6aR,11bR)-7-methyl-3-tosyl-1-vinyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclope
nta[1,2-b]indole 2s

T,

A white solid, 48% yield (19.4 mg). M.p.: 92-95 °C. '"H NMR (CDCl;, TMS, 400 MHz) § 2.45 (s, 3H),
2.55-2.61 (m, 1H), 2.68-2.76 (m, 2H), 2.82 (s, 3H), 3.11-3.15 (m, 1H), 3.46-3.54 (m, 1H), 3.66-3.71
(m, 1H), 4.42 (s, 1H), 4.75-4.87 (m, 2H), 5.42-5.52 (m, 1H), 5.81 (s, 2H), 6.31 (d, J = 7.6 Hz, 1H),
6.61-6.65 (m, 1H), 6.94-7.10 (m, 2H), 7.34 (d, J = 8.0 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H). °C NMR
(CDCl3, 100 MHz, TMS) 6 21.6, 32.6, 45.3, 46.9, 48.8, 51.5, 55.5, 73.2, 106.4, 116.6, 117.1, 122.6,
127.5, 128.6, 128.8, 129.7, 133.9, 135.1, 135.4, 135.5, 143.5, 150.4. IR (CHxCl) v 2922, 2852, 2360,
1747, 1463, 1162, 1089, 937, 815, 747, 658 cm™. MS (ESI) m/z (%): 407.17 (100) [M+H]"; HRMS
(ESI) Calcd. For C24H27N2028+1 [MJrH]+ requires 407.1788, found: 407.1775. Enantiomeric excess
was determined by HPLC with a Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol =
80/20; Flow rate: 0.70 mL/min; tminor = 29.53 min, tmgjor = 27.93 min; ee% = 95%; [alp” = 17.3 (c
0.10, CH,CL)].
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700 WXL-B #6055 [modified by GC] ZYY-6-0+- [E3 82214 0.7 VWIS 1 ang WAL #5058 [modified by GC] Z¥y-6-102b IE3 82 214 0.7 UV VIS 1
AT WULZ 14 | AT WUL214
1 700 -
800+ =27
1 28080 ) 1-27.027
1 ’ 220420 a0
500+ ’ i
] | 00|
00| ‘ ]
1 | 0]
300+ B ‘
‘ | 00+
2004 | ] ‘
: | 200
100 ] |
] | || | | 100 |
] | " f .
j P M ] i | | \
e _ \ \ ] 2-20827 ||
[ ,\.lk. —— _ Lt -xr-_) — o Ju_,ll' M J I"V\f"'—"“_’ll
100 1 mi -100 1 mi
00 B 1o 110 0o 280 ado 230 ﬂ'ﬂ () = ido 150 200 240 3d0 240 Tr!i.u
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type Mo. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min % min mAU _ mAU*min %
1 2808 na 566216 275814 5046 na  BM* 1 2793 na 669.261 335403 9746 na.  BM
2 2942 n.a. 502.088  270.735 49.54 n.a. MB* 2 2953 n.a. 17.800 8727 254 n.a. MB
Total: 1088.304 546.545  100.00 0.000 Total: 687.061 344.131 100.00 0.000

Translation: Chiralcel IE3 column [A = 214 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70
mL/min; tminor = 29.53 min, tmajor = 27.93 min; ee% = 95%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

telele
\Zl/—NTs
N'A

(E)-ethyl 3-((1S,4aR,6aR,11bS)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]
cyclopenta[1,2-b]indol-1-yl)acrylate 2t

A white solid, 43% yield (20.8 mg). M.p.: 66-69 °C. '"H NMR (CDCls;, TMS, 400 MHz) & 1.21 (t, J =
7.2 Hz, 3H), 2.27 (dd, J = 12.0, 8.8 Hz, 1H), 2.46 (s, 3H), 2.55 (dd, J = 12.0, 12.0 Hz, 1H), 2.80 (s,
3H), 2.81-2.87 (m, 1H), 3.15-3.20 (m, 1H), 3.61 (dd, J = 12.0, 5.2 Hz, 1H), 3.85 (dd, J = 12.0, 5.6 Hz,
1H), 4.08 (q, J = 7.2 Hz, 2H), 4.33 (s, 1H), 5.45-5.50 (m, 1H), 5.72-5.74 (m, 1H), 5.83-5.86 (m, 1H),
6.30 (d, J = 8.0 Hz, 1H), 6.54-6.66 (m, 2H), 6.96-6.99 (m, 1H), 7.06-7.11 (m, 1H), 7.35 (d, J= 8.0 Hz,
2H), 7.66 (d, J = 8.0 Hz, 2H). °C NMR (CDCls, 100 MHz, TMS) & 14.1, 21.5, 32.5, 44.8, 46.8, 50.2,
55.7, 60.2, 72.8, 106.7, 117.3, 122.2, 122.4, 127.6, 128.3, 129.0, 129.8, 133.5, 134.2, 135.5, 143.8,
145.5, 150.1, 165.9. IR (CH,Cl,) v 3052, 2933, 1721, 1601, 1342, 1168, 1011, 932, 822, 750, 662
ecm™. MS (ESI) m/z (%): 479.19 (100) [M+H]"; HRMS (ESI) Calcd. For Co7H3N,0,S™ [M+H]
requires 479.1999, found: 479.1985. Enantiomeric excess was determined by HPLC with a Chiralcel
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325 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70 mL/min; tpinor = 82.44

IE3 column [A

min, tmajor = 62.63 min; ee% = 99%; [OL]D25 =-31.2 (¢ 0.08, CH,Cly)].
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1 (ppm)
45 20180108 #1350 [modfied by Administrator] EXT225NM .0 20180108 #1884 [modfied by Administratoe] EXT325NM
“Hmau WVL:325 ) Al WVL325 o)
1-82.120 ]
0 |1 175
= | 3
150
w | ]
125]
2 ‘ 2-84247 E
|I| o]
20 | ]
| l 75 1 - 82,633
15 | 1 |
[ |¥ B |
10 | | 55 |
\ ] |
] I | ] .
s | \ 25 \
J | | \\=T ] J!
TSR e R . ST I 254437 |
J— S
50 . Tﬂ 2 ul
oo 100 200 ado o EX o 700 lo 250 ol o 200 o 4do o oo 70 o " Tedo
MNo. | Ret.Time Peak Name Height Area Rel.Area  Amount Type No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU _ mAU*min %
1 6219  n.a 41267 63832 5098 na. BMB* 1 6263 na 7296 10465 99.82 na. BMB*
2| 8425 na 24632 §1.384 49.02 na. BMB* 2| 5444 na 0.023 0019 0.185 na__ BM*
Total: £5.899 125216 100.00 0.000 Total: 7.319 10484 100.00 0.000

Translation: Chiralcel IE3 column [A = 325 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70

mL/min; tminor = 84.44 min, tmajor = 62.63 min; ee% = 99%].
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(18,4aR,6aR,11bR)-1-butyl-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclope
nta[1,2-b]indole 2u

A white solid, 44% yield (19.2 mg). M.p.: 43-46 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 0.72 (t, J =
7.2 Hz, 3H), 0.89-1.19 (m, 6H), 1.96 (br, 1H), 2.45 (s, 3H), 2.54 (dd, J = 12.0, 12.0 Hz, 1H), 2.65 (dd,
J=12.4, 6.4 Hz, 1H), 2.82 (s, 3H), 3.07 (br, 1H), 3.49-3.61 (m, 2H), 4.40 (s, 1H), 5.76-5.83 (m, 2H),
6.31 (d, J= 8.0 Hz, 1H), 6.60-6.65 (m, 1H), 6.91 (d, J = 7.2 Hz, 1H), 7.06-7.11 (m, 1H), 7.34 (d, J =
8.0 Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 100 MHz, TMS) & 13.8, 21.6, 22.4, 28.4,
29.4, 32.6, 40.6, 47.4, 48.4, 52.4, 55.8, 73.2, 106.3, 117.1, 122.5, 127.5, 128.5, 129.0, 129.7, 134.0,
135.5, 135.6, 143.4, 150.6. IR (CH,Cl,) v 2920, 1794, 1601, 1407, 1169, 1090, 965, 871, 712, 661
cem’. MS (ESI) m/z (%): 437.22 (100) [M+H]"; HRMS (DART) Calcd. For Cp6H33N,0,S™ [M+H]
requires 437.2257, found: 437.2254. Enantiomeric excess was determined by HPLC with a Chiralcel
IC column [A = 254 nm; eluent: Hexane/Isopropanol = 94/6; Flow rate: 0.70 mL/min; tyinor = 64.48
Min, tmgjor = 78.27 min; ee% = 92%; [a]p> = -12.3 (¢ 0.10, CH,Cl,)].
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< [ 2l ki ] 2l
- 12E504E | min : = FighiiE | SRATE | EplE u ; = 1ial |4Eadia
@ LR | B | | B [Roxm [FEER SFEN g o |REHE | B o g | BE oo |HHE | SR0E
1 54939 | 8sasi60| 50.11| 93830 | BY g2250 | 72.083 |1 B4.483 | 178132 | 277| 18818V B1.767| 67.033
z 78696 | 8343431 | 49.80 | 78504 | VB 76.050 | 84767 |2 78.277 | e9ca3s | 9823 | 39272 | VB 75617 | 84317

Translation: Chiralcel IC column [A = 254 nm; eluent: Hexane/Isopropanol = 94/6; Flow rate: 0.70

mL/min; tminor = 64.48 min, tmajor = 78.27 min; ee% = 92%].

EtOOC
\VNTS
N

ethyl 3-((18,4aR,6aR,11bR)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]
cyclopenta[1,2-b]indol-1-yl)propanoate 2v

A white solid, 43% yield (20.8 mg). M.p.: 55-58 °C. "H NMR (CDCl;, TMS, 400 MHz) § 1.18 (t, J =
7.2 Hz, 3H), 1.36-1.52 (m, 1H), 1.95-2.15 (m, 4H), 2.45 (s, 3H), 2.52-2.63 (m, 2H), 2.82 (s, 3H), 3.07
(br, 1H), 3.47 (dd, J = 12.0, 5.6 Hz, 1H), 3.58 (dd, J = 12.0, 5.6 Hz, 1H), 4.02 (q, J = 7.2 Hz, 2H),
4.43 (s, 1H), 5.78-5.83 (m, 2H), 6.32 (d, J = 8.0 Hz, 1H), 6.61-6.66 (m, 1H), 6.91-6.93 (m, 1H),
7.07-7.12 (m, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) ¢ 14.1, 21.6, 24.3, 32.2, 32.5, 40.6, 47.3, 48.5, 52.2, 55.7, 60.3, 73.1, 106.6, 117.3, 122.6, 127.5,
128.7, 128.8, 129.7, 133.9, 135.1, 135.4, 143.5, 150.5, 173.1. IR (CH,Cl,) v 2922, 2852, 1730, 1602,
1486, 1344, 1160, 1089, 930, 816, 739, 659 cm™. MS (ESI) m/z (%): 481.21 (100) [M+H]"; HRMS
(ESI) Calcd. For Co7H33N204S™ [M+H]" requires 481.2156, found: 481.2145. Enantiomeric excess
was determined by HPLC with a Chiralcel IE3 column [A = 309 nm; eluent: Hexane/Isopropanol =

80/20; Flow rate: 0.70 mL/min; tminor = 65.21 min, tmajor = 58.03 min; ee% = 93%; [OL]D25 = -58.8 (¢
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0.08, CH,Cly)].
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1 (ppm)
0.0 20180108 #1351 [modtfied by Admnstrator EXT302NM 0.0 201B0108 #1683 [modified by Administrator] EXT30ENM
mAL WUL:300 mau W/L:309 nan|
| - 58027
500 1-58.710 0o |
2-65.223
40.0H ‘ ‘1 40.H ‘
20.0H ‘ | 20.0H ‘
2004 | ‘ | 2004 |
10.0H ‘ | 10.H |
. '
| | I \ A 85213
[T EE— L \ . - o0 PO B - S AR N
0o mi 100 mil
00 1o 200 Bl 4do 500 0 700 alo ' ﬂ.u 0o 1o 20 ado 4do sdo sdo ' Tr!u
No. Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU  mAU*min % min mAU mAU*min %
1 58.71 na. 49.809 63.255 50.26 na. EMB 1 58.03 n.a. 54873 67.230 96.61 n.a. BMB*
2 6522 n.a. 41.908 62.591 49.74 na. MB* 2 B5.21 n.a. 1.794 2.362 3.39 n.a. MB*
Total: 91.717 125846 100.00 0.000 Total: 56.667 69.591 100.00 0.000

Translation: Chiralcel IE3 column [A = 309 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.70

mL/min; tminor = 65.21 min, tmajor = 58.03 min; ee% = 93%].
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4-((18,4aR,6aR,11bR)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclopenta[1
,2-b]indol-1-yl)butan-2-one 2w

A white liquid, 43% yield (19.4 mg). '"H NMR (CDCls;, TMS, 400 MHz) & 1.31-1.50 (m, 2H), 1.94 (s,
3H), 1.98-2.24 (m, 3H), 2.45 (s, 3H), 2.48-2.56 (m, 2H), 2.83 (s, 3H), 3.05-3.09 (m, 1H), 3.45 (dd, J =
11.6, 5.6 Hz, 1H), 3.61 (dd, J = 12.4, 5.6 Hz, 1H), 4.43 (s, 1H), 5.78-5.82 (m, 2H), 6.34 (d, J= 7.6 Hz,
1H), 6.63-6.67 (m, 1H), 6.92-6.95 (m, 1H), 7.08-7.13 (m, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.65 (d, J =
8.0 Hz, 2H). BC NMR (CDCl3, 100 MHz, TMS) 0 21.5, 23.1, 29.7, 32.6, 40.7, 41.6, 47.6, 48.8, 52.1,
55.7, 73.0, 106.7, 117.3, 122.6, 127.5, 128.6, 128.8, 129.7, 133.8, 135.4, 135.5, 143.5, 150.5, 208.4.
IR (CH,Cly) v 2921, 1716, 1600, 1485, 1340, 1164, 1091, 937, 815, 786, 660 cm™. MS (ESI) m/z (%):
451.20 (100) [M+H]"; HRMS (ESI) Calcd. For CasH3N,O03S™ [M+H]™ requires 451.2050, found:
451.2035. Enantiomeric excess was determined by HPLC with a Chiralcel IE3 column [A = 311 nm;
eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tminer = 57.19 min, tmajor = 51.27 min;

ee% = 94%; [a]p> =-17.8 (¢ 1.10, CH,CL)].
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0 0_3013'3106 #1564 [moddied by Administrator] EXT311HM 0.0 20180108 #1585 [modied by Administrator] EXT311NM
]

ImAl WVLAT1 nml WILa11 |
1-51.287
3504 2
a0 u ‘
25.0 = ‘
0] f1 51242 a0 ‘
| 2-56.503 15 |
150 | FI
|l o |
10.04 | | | |
|
5.0 | || | Il I \ | I‘,
5 \ -
Vol YA 2-57.187
P |_ \]_, \_‘ [ O U B LY VN | u &T Van
J———
a0 mit = mit
0o 1do 200 ado 4lo sdo elo i ﬂ.a ey o 200 o o sdo elo T Tr!u
No. | Ret.Time Peak Name Height Area  Rel.Area  Amount Type No. | Ret.Time Peak Name Height Area  RelArea  Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 5124  na. 17.827 19018 5002 na.  BMB 1 5127  na 35723 39471 9475 na. BMB*
2| 5650 na 14.120 19.006  49.98 na. BMB* 2| 5747  na 1.046 1327 325 na.  BMB*
Total: 31.847 38024 100.00 0.000 Total: 36.770  40.798 100.00 0.000

Translation: Chiralcel IE3 column [A = 311 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70

mL/min; tminor = 57.19 min, tmajor = 51.27 min; ee% = 94%].

(1S5,4aR,6aR,11bR)-1-(3-((tert-butyldimethylsilyl)oxy)propyl)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexa
hydro-1H-pyrido[4',3":2,3]cyclopenta[1,2-b]indole 2x

A white liquid, 44% yield (24.2 mg). '"H NMR (CDCls, TMS, 400 MHz) § -0.07 (s, 6H), 0.80 (s, 9H),
0.98-1.22 (m, 3H), 1.38-1.48 (m, 1H), 1.94-2.02 (m, 1H), 2.45 (s, 3H), 2.54 (dd, J = 11.6, 11.6 Hz,
1H), 2.63 (dd, J=12.0, 6.4 Hz, 1H), 2.81 (s, 3H), 3.05-3.09 (m, 1H), 3.34-3.44 (m, 2H), 3.48-3.60 (m,
2H), 4.41 (s, 1H), 5.77-5.83 (m, 2H), 6.29 (d, J = 8.0 Hz, 1H), 6.59-6.64 (m, 1H), 6.90-6.92 (m, 1H),
7.05-7.09 (m, 1H), 7.33 (d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz,
TMS) o -5.46, -5.41, 18.2, 21.5, 25.5, 25.9, 30.5, 32.5, 40.9, 47.5, 48.4, 52.2, 55.8, 63.0, 73.2, 106.4,
117.1, 122.5, 127.5, 128.6, 128.9, 129.7, 133.9, 135.4, 135.5, 143.4, 150.5. IR (CH,Cl,) v 3041, 2927,
2853, 1603, 1491, 1346, 1248, 1157, 1090, 945, 833, 737, 668 cm™'. MS (ESI) m/z (%): 553.28 (100)
[M+H]"; HRMS (ESI) Calcd. For C3;HysN,03SSi™ [M+H]" requires 553.2915, found: 553.2898.
Enantiomeric excess was determined by HPLC with a Chiralcel IG column [A = 214 nm; eluent:

Hexane/Isopropanol = 95/5; Flow rate: 0.70 mL/min; tminer = 28.29 min, tmajor = 26.32 min; ee% =
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90%; [a]p> = -183.1 (c 0.12, CH,CL)].
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1 (ppm)
i WXL-B #8482 [modified by GC] T¥Y-T-34- |G 955 214 0.7 UV WIS 300 WHL-8 #8483 [modified by GC] Z¥Y-7-38b IG 955 214 0.7 UW VIS 1
mAL WVL214 ol Tna0 WVLZ14 nm|
B0 1-26.087 Loy 1-28320
2-27.873 ] |
0H 00
250 H || E ‘|
200 U ‘| o0 ‘ |
150 | | a0 ‘ ‘
100 ‘ | ‘ | 200] |
50 | || || || 100 || |
| Vot | Iul 2-23287
] oo oo 0y L 5 N el — -
- mi o mi
do B o 190 e 20 o 380 j ﬂ.a (1] 5o 100 130 ) 20 300 i.u
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type Ho. | Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU  mAU*min % min mAU _ mAU*min Yo
1 26.09  na 338.079 226689 4971 na.  BM 1 2632  na. B71.712 463259 94.89 na. BM*
2 27.87 n.a. 308.778  231.332 50.29 n.a. MEB 2 2829 na. 34 215 24 970 511 na. MB*
Total: 646.857 460.031 100.00 0.000 Total: 705927 488228 100.00 0.000

Translation: Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 95/5; Flow rate: 0.70

mL/min; tminor = 28.29 min, tmajor = 26.32 min; ee% = 90%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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2-(3-((1S,4aR,6aR,11bR)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3':2,3]cyclopent
a[1,2-b]indol-1-yDpropyl)isoindoline-1,3-dione 2y

A white solid, 44% yield (24.9 mg). M.p.: 163-166 °C. "H NMR (CDCls;, TMS, 400 MHz) & 1.01-1.22
(m, 2H), 1.26-1.35 (m, 2H), 1.95-2.05 (m, 1H), 2.45 (s, 3H), 2.52-2.63 (m, 2H), 2.76 (s, 3H),
3.03-3.07 (m, 1H), 3.41-3.49 (m, 3H), 3.57 (dd, J=12.4, 5.6 Hz, 1H), 4.38 (s, 1H), 5.76-5.80 (m, 2H),
6.17 (d,J=7.6 Hz, 1H), 6.51-6.56 (m, 1H), 6.86-6.89 (m, 1H), 6.94-6.98 (m, 1H), 7.33 (d, J= 8.0 Hz,
2H), 7.66 (d, J = 8.0 Hz, 2H), 7.70-7.73 (m, 2H), 7.79-7.82 (m, 2H). *C NMR (CDCl;, 100 MHz,
TMS) 6 21.5, 26.1, 26.4, 32.4, 37.7, 40.7, 47.4, 48.5, 52.0, 55.8, 73.1, 106.3, 117.2, 122.5, 123.1,
127.5, 128.6, 128.8, 129.7, 132.0, 133.8, 134.0, 135.1, 135.4, 143.4, 150.4, 168.2. IR (CH,Cl,) v 2924,
2849, 1770, 1601, 1397, 1161, 1090, 934, 877, 786, 660 cm™. MS (ESI) m/z (%): 568.22 (100)
[M+H]"; HRMS (ESI) Calcd. For Cs3H3N;04S™ [M+H]™ requires 568.2265, found: 568.2252.
Enantiomeric excess was determined by HPLC with a Chiralcel IG column [A = 214 nm; eluent:
Hexane/Isopropanol = 60/40; Flow rate: 0.70 mL/min; tyiner = 79.14 min, tmajer = 66.33 min; ee% =

91%; [a]p™ =-15.1 (¢ 0.5, CH,CL)].
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20020180108 #1823 [moified by Administrator] UV WIS 2 || 4 20180108 #1824 [modified by Administrator]  ZYY-7-33b 16 84 214 0.7 v VIS 2
[mAL WVLZ14 nn AL WVL214 i
175
250
1504
200H
125
1004 15 | -eez
f
|\
] 1004 | ||
|
504 | |
1. 83 670 50+ | \
f 2-72.130 l
28] I fi |4
= I I [ 2-70.140
| '.‘ [ 4 P S S ¥ \1__,1-/'_‘7“--“\_ -
[ S ___M./\u’_\‘\_—__
-20- T T T T uy 50 T T i
fo EY Bl o 2 & 7 £ & 107 fo ) B 4 E] & I B & 1o Tt
Ho. | Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. | Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAU _ mAU*min % min mAU __ mAU*min k')
1 B6.67 n.a. 37.930 B84 652 49.37 n.a. BM * 1 66.33 na. 135.482 336292 95.67 na. BMB
2 79.13 n.a. 31.931 B8E6.822 50.63 na. BM * 2 79.14 n.a. 6.446 15219 4.33 na. BM *
Total: 69.861 171474 100.00 0.000 Total: 141927 351511 100.00 0.000

Translation: Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 60/40; Flow rate: 0.70
mL/min; tminor = 79.14 min, tmajor = 66.33 min; ee% = 91%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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8. Characterization and spectra charts for compounds 3 and 4

N-(buta-2,3-dien-1-yl)-N-((R)-5-(((R)-2,8-dimethyl-2-((4R,8R)-4,8,12-trimethyltridecyl)chroman-

6-yl)oxy)-2-(1-methyl-1H-indol-3-yl)pentyl)-4-methylbenzenesulfonamide 3

A white liquid, 43% yield (35.6 mg). '"H NMR (CDCl;, TMS, 400 MHz) & 0.83-0.88 (m, 12H),
1.02-1.16 (m, 8H), 1.24-1.56 (m, 16H), 1.64-1.84 (m, SH), 2.04-2.12 (m, 4H), 2.37 (s, 3H), 2.65-2.70
(m, 2H), 3.26-3.37 (m, 2H), 3.52-3.58 (m, 1H), 3.72 (s, 3H), 3.76-3.89 (m, 4H), 4.63-4.66 (m, 2H),
4.73-4.80 (m, 1H), 6.37 (d, J= 3.2 Hz, 1H), 6.50 (d, J = 3.2 Hz, 1H), 6.86 (s, 1H), 7.04-7.09 (m, 1H),
7.18-7.23 (m, 3H), 7.27 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.0 Hz, 2H). "*C
NMR (CDCl;, 100 MHz, TMS) 6 16.2, 19.6, 19.7, 21.0, 21.5, 22.6, 22.7, 24.1, 24.4, 24 .8, 27.4, 28.0,
28.8,31.4,32.68, 32.7,32.8,35.3,37.3,37.4,37.5, 39.3, 40.0, 47.1, 52.3, 68.3, 75.5, 76.1, 85.7, 109.3,
111.8, 114.8, 115.4, 118.7, 119.1, 120.9, 121.5, 126.5, 127.0, 127.1, 127.3, 129.5, 137.1, 137.2, 143.0,
146.0, 151.4, 209.3. IR (CH,Cly) v 2924, 2866, 1954, 1599, 1469, 1327, 1156, 1090, 1055, 850, 737,
659 cm™. MS (ESI) m/z (%): 823.54 (100) [M+H]"; HRMS (ESI) Caled. For Cs;H7sN,0,S™ [M+H]
requires 823.5442, found: 823.5442. Enantiomeric excess was determined by HPLC with a Chiralcel
IF3 column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyinor = 19.95
min, tmgjor = 18.56 min; ee% = 96%; [a]p> = 35.3 (¢ 0.1, CH,CLy)].
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20180108 #1478 [modified by Administrator] UV VIS 2 1 0180108 #1394 modified by Administrator] UV WIS 2
T WLTiE e =) WVL214 nr]
_ 1 - 18.560
1 1-18.057
q 600~
B00~ | 12 -19.853
] ‘ | 1400 |
500+ | ‘
] ‘ | ‘ 1,200 |
4007 ‘ | 1,000 ‘
] ‘ ‘ ‘ | s00] ‘
1 | &0 |
200+ ‘ | |
] | | 4D+ |
! ha , |
1 ‘ I 200] I I
1 { NN L | | | 2-1008
[ B ol I — S J \{/\/L
100 min| 200 -%
o0 25 50 75 o EE) 120 s 20 R 00 ES 50 75 1d. 115 140 175 200 j 248
No. Ret.Time Peak Name Height Area Rel.Area  Amount Type Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min ] min mAU  mAU*min %
1 19.068 n.a. B2B.565 257893 4948 n.a. BM * 1 18.56 n.a. 1665.647 703881 98.03 n.a. BEM*
2 19.65 n.a. 582.282 263244 5051 n.a. MB* 2 19.95 n.a. 34.058 14.142 1.97 n.a. MB*
Total: 1210.847  521.137 100.00 0.000 Total: 1699.705 718023 100.00 0.000

Translation: Chiralcel IF3 column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminor = 19.95 min, tmajor = 18.56 min; ee% = 96%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).

(15,4aR,6aR,11bR)-1-(3-(((S)-2,8-dimethyl-2-((4S5,85)-4,8,12-trimethyltridecyl)chroman-6-yl)oxy

)propyl)-7-methyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[4',3":2,3]cyclopenta[1,2-b]indole 4

A white solid, 43% yield (35.5 mg). M.p.: 127-130 °C. '"H NMR (CDCls, TMS, 400 MHz) & 0.83-0.88
(m, 12H), 1.01-1.16 (m, 8H), 1.23-1.82 (m, 22H), 1.98-2.07 (m, 1H), 2.11 (s, 3H), 2.45 (s, 3H),
2.57-2.70 (m, 4H), 2.81 (s, 3H), 3.07 (br, 1H), 3.52-3.69 (m, 4H), 4.43 (s, 1H), 5.78-5.85 (m, 2H),
6.29-6.33 (m, 2H), 6.41-6.42 (m, 1H), 6.60-6.64 (m, 1H), 6.89-6.92 (m, 1H), 7.06-7.11 (m, 1H), 7.33
(d, J = 8.0 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H). '*C NMR (CDCls, 100 MHz, TMS) 5 16.2, 19.6, 19.7,
21.0,21.5,22.6,22.7,24.1,24.4, 24.8, 25.6, 27.3, 28.0, 31.3, 32.6, 32.7, 32.8, 37.3, 37.42, 37.45, 39.4,
40.0, 40.8, 47.5, 48.4, 52.4, 55.8, 68.1, 73.2, 75.5, 106.4, 111.7, 115.4, 117.2, 120.8, 122.5, 127.0,
127.5, 128.6, 128.9, 129.7, 134.0, 135.4, 143.4, 146.0, 150.6, 151.2. IR (CH,Cl,) v 2922, 2849, 1603,
1486, 1468, 1338, 1260, 1156, 1012, 935, 812, 738, 659 cm™'. MS (ESI) m/z (%): 823.54 (100)
[M+H]"; HRMS (ESI) Calcd. For Cs;H7sN,O4S™ [M+H]™ requires 823.5442, found: 823.5445.
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214 nm; eluent:

Enantiomeric excess was determined by HPLC with a Chiralcel IE3 column [A

= 36.70 min; ee% =

39.94 min, tmajor

Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tminor

92%; [a]p> = -153.8 (¢ 0.20, CH,CL)].
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LLUTTOOANNNNNNT-T"OMNOOVNMOONONOIOINNNNNNTNNOITITITANNT OO DO
T T T T T T T T T T T T T T s s MAMNNMNNNOOLDOOTETTOOOOOOOOONNNNNNNNNNTT~
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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 T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
gop— 20180108 #1703 [modified by Administrator] WIS 2 1 00p28180108 #1704 [modified by Administrator] UV WIS 2
TmAD PRpp— WUL214 nnf D00 AT LT ]
?EIEF: r| r2-3:.:9|3 875 !‘ -36.703
80 | ‘| 750 ‘l
a0 | | 625 |
400 ‘ ‘ || 500 |
20 | | 375 |
- || ‘ | 250 |
] | l, |
100 | | I'. 125 ‘I
| \ '\ \ 2.300
oA — s 4 NAD
1001 'g% 10D . mir}
oo 50 1o [EE T T 20 300 o «o | 480 S0 00 5o 1o R R T R T T
No Ret.Time Peak Mame Height Area Rel.Area Amount Type Ho Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 3667 n.a. 755.397 682374 4953 na. BM 1 36.70 n.a. 862.582 B04.672 9576 n.a. BM
2 39.29 n.a. 682.851 695.263 5047 na. MB 2 3994 n.a. 38.603 35.589 4.24 n.a. MB
Total: 1438.2456 1377638 100.00 0.000 Total: 901.185 840261 100.00 0.000

Translation: Chiralcel IE3 column

[A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70

mL/min; tminor = 39.94 min, tmajor = 36.70 min; ee% = 92%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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9. General procedure for the synthesis of 5, 6, 7 and 8 and their characterization and spectra

Charts
=
N K(
NTs

PhCOOH (1 equiv) NTs
[Rh(COD)CI], (5 mol %)
Ph “'Ph
I (+)-DIOP (10 mol %) |
N DCE, 1t, 17 h N

/ /
1a (95% ee) 5 (51% yield)

To an oven-dried reaction tube was sequentially added [Rh(COD)CI], (0.005 mmol), (+)-DIOP
(0.01 mmol) and benzoic acid (0.1 mmol), and the tube was evacuated and backfilled with argon for
three times. Then, 1a (0.10 mmol) in 1,2-dichloroethane (1.00 mL) was added into tube under an
argon atmosphere. The resulting mixture was stirred at room temperature. When the reaction was
complete as monitored by TLC, the solution was concentrated under reduced pressure and the crude
residue was purified via a silica gel flash column chromatography (PE/EA = 10/1) to give the

corresponding product 5.

(R,E)-N-(buta-1,3-dien-1-yl)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-phenylethyl)benzenesul f
onamide 5

A white liquid, 51% yield (23.2 mg). '"H NMR (CDCl;, TMS, 400 MHz) § 2.37 (s, 3H), 3.77 (s, 3H),
3.88 (dd, J = 14.0, 8.0 Hz, 1H), 4.04 (dd, J = 14.0, 8.0 Hz, 1H), 4.71 (t, J = 7.6 Hz, 1H), 4.90-5.00 (m,
2H), 5.57 (dd, J = 14.0, 10.0 Hz, 1H), 6.17-6.27 (m, 1H), 6.67 (d, J = 14.0 Hz, 1H), 6.98-7.03 (m, 1H),
7.11 (s, 1H), 7.15-7.22 (m, 4H), 7.26-7.39 (m, 6H), 7.52 (d, J = 8.0 Hz, 1H). °C NMR (CDCls, 100
MHz, TMS) § 21.5, 32.8, 40.3, 50.8, 109.2, 114.4, 114.7, 115.2, 118.9, 119.4, 121.7, 126.6, 126.7,
126.9, 127.4, 128.3, 128.4, 129.7, 129.9, 134.6, 135.6, 137.1, 141.9, 143.7. IR (CH,Cl,) v 2920, 1949,
1599, 1474, 1334, 1160, 1093, 1010, 903, 858, 750, 659 cm™'. MS (ESI) m/z (%): 457.19 (100)
[M+H]"; HRMS (ESI) Calcd. For CosH20N,0,S™ [M+H]" requires 457.1944, found: 457.1941.
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(\\‘\O

, Phl \3
Qﬂiph Pd( OAc2(5 mol %) Qj)/
N

] dppe(5 mol %)
(o]
1a (99% ee) CH3CN, 95°C, 13 h

6 (73% yield, 99% ee)

To an oven-dried reaction tube was sequentially added Pd(OAc), (0.005 mmol), dppe (0.005 mmol),
la and acetonitrile (1.00 mL). Then, iodobenzene (0.125 mmol) and pyrrolidine (0.6 mmol) were
added into tube under an argon atmosphere. The resulting mixture was stirred at 95 °C. When the
reaction was complete as monitored by TLC, the solution was concentrated under reduced pressure
and the crude residue was purified via a silica gel flash column chromatography (PE/EA = 10/1-5/1) to

give the corresponding product 6.

(R,Z)-4-methyl-N-(2-(1-methyl-1H-indol-3-yl)-2-phenylethyl)-N-(3-phenyl-4-(pyrrolidin-1-yl)but

-2-en-1-yl)benzenesulfonamide 6

A white solid, 73% yield (44.1 mg). M.p.: 111-114 °C. '"H NMR (CDCls, TMS, 400 MHz) & 1.64-1.68
(m, 4H), 2.37-2.40 (m, 7H), 3.27-3.35 (m, 2H), 3.59-3.65 (m, 1H), 3.72 (s, 3H), 3.88-4.13 (m, 3H),
4.66 (t, J= 8.0 Hz, 1H), 5.33 (t, /= 6.4 Hz, 1H), 6.96-7.02 (m, 2H), 7.09-7.12 (m, 2H), 7.18-7.32 (m,
12H), 7.41 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.0 Hz, 2H). *C NMR (CDCl;, 100 MHz, TMS) & 21.5,
23.4,32.7,42.2,46.5,52.4,53.9,109.2, 114.8, 118.9, 119.3, 121.6, 126.3, 126.6, 127.0, 127.1, 127.2,
127.3, 128.0, 128.3, 128.5, 129.6, 137.0, 137.1, 141.8, 142.2, 143.2. IR (CH,Cl,) v 3394, 2922, 2851,
1646, 1454, 1327, 1155, 1090, 922, 814, 738, 699, 653 cm™ . MS (ESI) m/z (%): 604.29 (100) [M+H]";
HRMS (ESI) Calcd. For C3sHaoN;0,S™! [M+H]" requires 604.2992, found: 604.2978. Enantiomeric
excess was determined by HPLC with a Chiralcel ID3 column [A = 254 nm; eluent:
Hexane/Isopropanol = 95/5; Flow rate: 0.70 mL/min; tminer = 30.71 min, tmajor = 32.46 min; ee% =

99%; [a]p> = -106.5 (¢ 0.10, CH,CL)].
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25 WXL-B #2690 [mocified by GC] Zy-7-52+-DCM ID3 B550EA0.1 254 0.7 UV VIS op L6 26801 [modified by GC] ZYY-7-50DCM ID3 056DEAD1 284 0.7 VIS
mAL WVL254 nar] mal 12400 WVL252 nnf
1-30302 f
360 ‘
20H ‘ |
30H
2-22840 |
150-] | ||| 250 ‘ |
i 2o0] |
10+ | | |
| | ‘ 1504 |
| \
50 i 100 I
| |
| I. '}‘l I‘-\ 50+ | \
/
~ e — s
L 1RO
0 T'"_ri 50 . ; mi
0o 50 o " o 2a  2d Mo T ¥a o ue el 0o 510 1o 1o 2o 200 2o 80 oo T We
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type Ho. | RetTime Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min % min mAU  mAU*min %
1 30.39 na. 224713 178716 4924 na. EM 1 307 n.a. 0.554 0.349 0.09 na. BMB*
2 32.54 na 168.901  184.258  50.76 na. MB 2 3246  na 378706 408.423  99.91 na. BMB
Total: 393613 362975 100.00 0.000 Total: 379.260 408.772 100.00 0.000

Translation: Chiralcel ID3 column [A = 254 nm; eluent: Hexane/Isopropanol = 95/5; Flow rate: 0.70

mL/min; tminor = 30.71 min, tmajor = 32.46 min; ee% = 99%.

Ph
HAI/\NTS

Py - HBr3 (10 mol %)

\ Chloramine-T (2 equiv)
N T—I CH3CN, rt, 5 h

cl | H
2a (95% ee) 7 (52% yield, 95% ee)

To an oven-dried reaction tube was sequentially added 2a (0.10 mmol), Py'HBr; (0.01 mmol), and
Chloramine-T (0.20 mmol) in acetonitrile (1.00 mL) under an argon atmosphere. The resulting
mixture was stirred at room temperature. When the reaction was complete as monitored by TLC,
water (5.00 mL) and ethyl acetate (5.00 mL) were added and then the aqueous solution was separated
and extracted with ethyl acetate (3 x 5 mL). The organic layer was then washed with brine and dried
over anhydrous Na,SO4. The solution was concentrated under reduced pressure and the crude residue
was purified via a silica gel flash column chromatography (PE/EA = 10/1) to give the corresponding

product 7.

Cl

Ph
HA/\NTS

N"a
Cl | H

(1S5,4aR,6aR,11bS)-8,10-dichloro-7-methyl-1-phenyl-3-tosyl-2,3,4,4a,6a,7-hexahydro-1H-pyrido[
4',3":2,3]cyclopenta[1,2-b]indole 7

A white solid, 52% yield (27.1 mg). M.p.: 166-169 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 2.36 (s,
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3H), 2.42-2.47 (m, 4H), 3.05 (dd, J=12.0, 12.0 Hz, 1H), 3.12-3.21 (m, 2H), 3.69 (dd, /= 11.2, 4.4 Hz,
1H), 3.94 (dd, J = 12.4, 6.0 Hz, 1H), 4.48 (s, 1H), 5.68 (d, J = 6.0 Hz, 1H), 5.82-5.88 (m, 2H),
6.72-6.75 (m, 2H), 6.88-6.95 (m, 2H), 7.02-7.11 (m, 3H), 7.35 (d, /= 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz,
2H). C NMR (CDCls;, 100 MHz, TMS) & 21.6, 36.1, 47.4, 47.8, 50.1, 50.7, 58.8, 75.6, 115.7, 122.1,
122.3, 127.50, 127.59, 127.6, 127.9, 129.7, 129.9, 130.6, 134.1, 134.2, 138.2, 140.5, 143.8, 144.7. IR
(CH,Cly) v 2923, 1597, 1492, 1342, 1153, 1058, 935, 814, 730, 658 cm™. MS (ESI) m/z (%): 525.11
(100) [M+H]"; HRMS (ESI) Calcd. For CysHy7N,0,CLS™'[M+H]" requires 525.1165, found:
525.1165. Enantiomeric excess was determined by HPLC with a Chiralcel IC column [A = 214 nm;

eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70 mL/min; tyiner = 23.42 min, tmejor = 20.54 min;

0/ — QK0/.- 25 _
ee% = 95%; [a]p™” =-263.8 (c 0.20, CH,Cl,)].
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20 B 1o o 2a 220 o 3 00 B 1l 120 200 220 ado T3
No. Ret.Time Peak Name Height Area Rel.Area Amount Type Ho Ret.Time Peak Name Height Area Rel.Area  Amount Type
min mAL mAU*min % min mAU mAU* min %
1 2053 n.a. 30.680 20,753 5195 na. BEM 1 20.54 n.a. 98.771 86514 9725 na. BEMB
2 2342 n.a. 24.051 19.193 45.05 n.a. MB 2 2342 na 2777 1.880 275 na. BMB
Total: 54731 39.946 100.00 0.000 Total: 101.549 §8.384 100.00 0.000

Translation: Chiralcel IC column [A = 214 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.70
mL/min; tminor = 23.42 min, tmajor = 20.54 min; ee% = 95%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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Ph
H.%/“‘NTS H~%/“NTS
1. Pd/C, EtOAc, H,, 1t, 8 h B
2. ACE-CI, DCE, rt, 12 h B

N H then, MeOH, reflux, 2 h N H
2b (99% ee) 8 (57% yield, 99% ee)

To an oven-dried reaction tube was sequentially added 2b (0.10 mmol) and Pd/C (0.01 mmol) in
ethyl acetate (2.00 mL). The resulting mixture was stirred at room temperature under H, atmosphere.
When the reaction was complete as monitored by TLC, the Pd/C was removed, and then the solution
was concentrated under reduced pressure to give the crude residue. Then, ACE-CI (0.2 mmol) in DCE
(1.0 mL) was added into crude residue. The resulting mixture was stirred at room temperature for 12 h.
After that, DCE was removed under reduced pressure and MeOH (1.0 mL) was added into bottle. The
bottle was stirred at reflux for 2 h. When the reaction was complete as monitored by TLC, the mixture
was based with saturated NaHCOj3 solution, and extracted with ethyl acetate (3 x 5 mL). The organic
layer was dried over anhydrous Na,SO,and concentrated under reduced pressure to give the residue.
Then, the crude residue was purified via a silica gel flash column chromatography (PE/EA = 6/1) to

give the corresponding product 8.

HPS/\NTS
NH

(18,4aR,6aR,11bS)-1-phenyl-3-tosyl-2,3,4,4a,5,6,6a,7-octahydro-1H-pyrido[4',3":2,3]cyclopenta[1
,2-bJindole 8

A white solid, 57% yield for two steps (25.3 mg). M.p.: 59-62 °C. '"H NMR (CDCl;, TMS, 400 MHz)
§ 1.35-1.47 (m, 2H), 1.56-1.67 (m, 1H), 1.95-2.07 (m, 1H), 2.18-2.25 (m, 1H), 2.49 (s, 3H), 2.67-2.80
(m, 2H), 3.27-3.32 (m, 1H), 3.86-3.94 (m, 3H), 6.24 (d, J = 7.6 Hz, 1H), 6.64-6.67 (m, 2H), 6.76-6.80
(m, 1H), 6.92-6.97 (m, 1H), 6.99-7.04 (m, 2H), 7.07-7.13 (m, 2H), 7.39 (d, J = 8.0 Hz, 2H), 7.72 (d, J
= 8.0 Hz, 2H). BC NMR (CDCl3, 100 MHz, TMS) 6 21.6, 28.8, 35.6, 44.9, 47.3, 48.1, 48.7, 60.5, 61.7,
109.6, 119.0, 122.9, 126.7, 127.5, 127.68, 127.70, 128.1, 129.8, 133.7, 133.8, 138.7, 143.6, 151.2. IR
(CH,ClL,) v 3380, 3030, 2936, 2867, 1603, 1344, 1161, 1089, 934, 815, 700, 662 cm™". MS (ESI) m/z
(%): 445.19 (100) [M+H]"; HRMS (ESI) Calcd. For C27H20N20,S ' [M+H]" requires 445.1944, found:

445.1940. Enantiomeric excess was determined by HPLC with a Chiralcel IG column [A = 214 nm;
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105.67 min, tmajor = 81.33 min;

eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70 mL/min; tyinor

ee% = 99%; [a]p>> = -42.1 (¢ 0.20, CH,CL)].
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Ne. | Ret.Time Peak Name Helght Area  RelArea Amount  Type Neo. | RetTime Peak Name Height Area  RelArea Amount Type
min mAL mAL " min % min mAU _ mAU*min %
1 a1.79 na. 64266 135815 4993 na. BME* 1 8133 na 156976 336612 9356 na. BMB
2 105 22 na 46722 136220 5007 na BMB* 2 105.67 n.a. 0.227 0.119 0.04 na. BM *
Total: 110.986 272035 100.00 0.000 Total: 157.202 336730 100.00 0.000

Translation: Chiralcel IG column [A = 214 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate: 0.70
mL/min; tminer = 105.67 min, tmajor = 81.33 min; ee% = 99%]. (Note: In the 5 minute position, there is

the peak of dichloromethane, due to that the sample was dissolved in dichloromethane for measuring).
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NTs
. BuBrettPhosAuNTf, (2 mol %) 2
| @ toluene, 70 °C, 24 h o,
/N S

1r (95% ee) 2r', 82% yield (30% ee)
To a flame dried Schlenk tube was added chiral compound 1r (0.1 mmol), ‘BuBrettphosAuNTf,

(2.0 mol %) and the tube was evacuated and backfilled with argon for three times. Then, anhydrous
toluene (1.0 mL) was added into tube under argon atmosphere. The reaction mixture was allowed to
stir at 70 °C. The solvent was removed under reduced pressure, and the residue was purified by a flash

column chromatography on silica gel to give the desired product 2r’.
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10. X-ray crystallographic information of products 2f, 6, 7 and 2r’.

The crystal data of 2f have been deposited in CCDC with number 1816191. Empirical Formula:
C2sH27FN,O,S; Formula Weight: 474.57; Crystal Color, colorless; Crystal Dimensions: 0.180 x 0.140
x 0.100 mm’; Crystal System: Monoclinic; Lattice Parameters: a = 9.8347(3)A, b = 10.2954(3)A, ¢ =
12.0508(4)A, o = 90°, B = 105.0320(10)°, v = 90°, V = 1178.42(6)A’; Space group: P 21; Z = 2; Deys
= 1.337 g/em’; Fooo = 500; Final R indices [[>2sigma(I)] R1 = 0.0321, wR2 = 0.0830.
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The crystal data of 6 have been deposited in CCDC with number 1851028. Empirical Formula:
CssH41N30,S; Formula Weight: 603.80; Crystal Color, colorless; Crystal Dimensions: 0.1 x 0.03 x
0.02 mm’; Crystal System: Orthorhombic; Lattice Parameters: a = 9.7314(4)A, b = 11.3674(5)A, ¢ =
29.2938(12)A, o =90°, B = 90°, v = 90°, V = 3240.5(2)A%; Space group: P212121; Z = 4; Degie = 1.238
g/cm3; Fooo = 1288; Final R indices [[>2sigma(I)] R1 = 0.0459, wR2 =0.1111.

S144



The crystal data of 7 have been deposited in CCDC with number 1846480. Empirical Formula:

CasHa6CIN>O,S; Formula Weight: 525.47; Crystal Color, colorless; Crystal Dimensions: 0.160
0.130 x 0.080 mm’; Crystal System: Monoclinic; Lattice Parameters: a = 8.5142(5)A, b
11.8312(8)A, ¢ = 13.0004(8)A, o = 90°, B = 106.969(3)°, y = 90°, V = 1252.56(14)A*; Space group:
21;Z=2; Degse = 1.393 g/cm3; Fooo = 548; Final R indices [[>2sigma(I)] R1 = 0.0862, wR2 = (0.2346.
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The crystal data of 2r' have been deposited in CCDC with number 1838571. Empirical Formula:
Ca6H26N20,8S,; Formula Weight: 462.61; Crystal Color, colorless; Crystal Dimensions: 0.1 x 0.08 x
0.05 mm3; Crystal System: Triclinic; Lattice Parameters: a = 6.42400(10)A, b = 8.1480(2)A, ¢ =
11.8965(3)A, a. = 108.3570(10)°, B = 103.5550(10)°, y = 93.6680(10)°, V = 568.10(2)A’; Space group:
P1;Z=1;Dey.=1.352 g/cm3; Fooo = 244; Final R indices [[>2sigma(I)] R1 =0.0369, wR2 = 0.1009.
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