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1. General

NMR spectra were recorded on a Varian spectrometer (300 MHz for 'H, and 100 MHz for "°C).
Chemical shifts are reported in & ppm referenced to an internal SiMe, standard for 'H NMR and
chloroform-d (6 77.05) or DMSO-d (6 39.50) for C NMR. HPLC was performed on a JASCO
2000 instrument by using Daicel columns.

Chiral diene ligand 2 was prepared according to the reported procedures'.
1. (a) Z.-Q. Wang, C.-G. Feng, M.-H Xu, and G.-Q. Lin, J. Am. Chem. Soc. 2007, 129, 5336; (b)
C.-G. Feng, Z.-Q. Wang, P. Tian, M.-H. Xu and G.-Q. Lin, Chem. Asian J. 2008, 3, 1511.

2. General Procedure for the Catalytic Asymmetric Arylation of Indolylimines
with arylboronic acids.

H Ph
H P ph H
N (1R,5R)-2
TSN
Ril N (R,R)-2 (3.3 mol %)
Chz BOH),  [RhCI(C,H,),l, (1.5 mol %)
P=Ts Ns N 3M aq KHF, toluene, 55°C  >88% yield, 96% - 9% ee
Ry
= HN—Ts
©\/\>_</N_TS
Ro
N H Chz
Cbz

98.5% ee

Under nitrogen atmosphere, to a Schlenk flask charged with arylboronic acid (ArB(OH),, 0.5
mmol), [RhCI(C,Hy),]> (1.5 mg, 0.0075 mmol, 3 mol%), chiral diene ligand (R,R)-2 (2.2 mg,
0.0085 mmol, 3.3 mol%) was added 1 mL of toluene. The mixture was heated to 55°C and stirred
for 30 min. 3-indolylimine (0.25 mmol), toluene (1 mL) and 3M KHF,; solution (0.25 mL, 0.75
mmol) was added sequentially. After the mixture was stirred at 55°C for 5h, 10 mL of 0.2 N HCl
was added to quench the reaction. The mixture was extracted with EtOAc and washed with brine,
the combined organic phases were dried and concentrated. The residue was purified by silica gel
column chromatography to afford the desired indolyl methanamine product 1.
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3. Characterization
Indolyl-methanamines 1b-1s and 7.

TSHN_, O OMe

This journal is (c) The Royal Society of Chemistry 2010

Data and HPLC of the Obtained Enantioenriched

'"H NMR (300 MHz, CDCLy): & 2.30 (s, 3H), 3.75 (s, 3H), 4.99 (d, J =
8.1 Hz, 1H),5.42 (s, 2H), 5.72 (d, J = 7.8 Hz, 1H), 6.72 (d, J = 9 Hz, 2H)
7.00-7.18 (m, 6H), 7.27 (m, 2H), 7.39-7.52 (m, 7H), 8.08 (d, J = 7.8 Hz,
1H); °C NMR (100 MHz, (CDs),SO): & 20.76, 53.23, 55.00, 68.35,
113.51, 114.50, 119.97, 122.20, 122.76, 123.26, 124.63, 126.31, 128.15,
128.40, 128.58, 128.65, 128.79, 131.98, 134.99, 135.31, 138.40, 141.93,

149.98, 158.37; HRMS (ESI): m/z Calcd for C51H7N,05S:: 539.1646; Found: 539.1667 .
HPLC: 99% ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 28.5 min, t (min) = 37.4 min.
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TSHN. O '"H NMR (300 MHz, CDCL3): § 2.27 (s, 3H), 5.38 (s, 2H), 5.65 (d, J = 7.8 Hz,
1H), 5.81 (d, J = 8.1 Hz, 1H), 6.93 (d, J = 8.1 Hz, 2H), 7.10 (m, 1H),

O \ 7.20-7.29 (m, 7H), 7.39-7.50 (m, 7H), 8.05 (d, J = 7.8 Hz, 1H); *C NMR
N, (100 MHz, CDCLy): & 21.39, 54.74, 68.83, 115.34, 119.83, 121.12, 123.14,
1c 124.44, 125.02, 127.12, 127.20, 127.93, 128.11, 128.56, 128.65, 128.81,

128.84, 129.15, 135.00, 135.94, 137.27, 138.93, 143.21, 150.57; HRMS (ESI):
m/z Calcd for C30H,5N»04S;: 509.1541; Found: 509.1555 .
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 19.9 min, t (min) = 25.6 min.
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'H NMR (300 MHz, CDCLs): & 2.32 (s, 3H), 5.11 (d, J = 7.2 Hz, 1H),
5.41 (s, 2H), 5.73 (d, J =7.2 Hz, 1H), 7.01-7.50 (m, 16H), 8.08 (d, J=8.4
Hz, 1H); °C NMR (100 MHz, CDCL): § 21.42, 54.16, 68.92, 115.42,
119.67, 120.52, 121.94, 123.28, 124.46, 125.23, 127.08, 127.82, 128.59,
128.83, 128.89, 128.98, 129.24, 131.71, 134.91, 135.91, 137.11, 137.96,
143.48, 150.50; HRMS (ESI): m/z Calcd for C50H24BriN,O4S: 587.0646;

HPLC: >99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 31.0 min, t (min) = 74.0 min.
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Results
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1
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Total

129631.035 8243733.000 100.0000
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cF, 'H NMR (300 MHz, CDCly): § 2.29 (s, 3H), 526 (d, J = 7.5 Hz,
1H),5.40 (s, 2H), 5.84 (d, J = 7.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 2H) 7.15
(m, 3H), 7.24-7.33 (m, 3H), 7.39-7.48 (m, 8H), 8.08 (d, J = 7.8 Hz, 1H);
3C NMR (100 MHz, (CDs),SO): § 20.65, 53.23, 68.44, 114.58, 119.89,
121.13, 122.90, 123.57, 124.85, 125.05, 126.37, 127.88, 127.98, 128.39,
128.51, 128.58, 128.62, 128.82, 134.94, 135.24, 137.97, 142.15, 144.41,

149.92; HRMS (ESI): m/z Calcd for C31Hp4F3N,04S1: 577.1381; Found: 577.1402 .
HPLC: 99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.9 min, t (min) = 47.3 min.
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'H NMR (300 MHz, CDCls): & 2.32 (s, 3H), 5.16 (d, J = 7.8 Hz, 1H), 5.41
(s, 2H), 5.74 (d, J = 7.8 Hz, 1H), 7.02-7.51 (m, 16H), 8.08 (d, J = 7.8 Hz,
1H); "*C NMR (100 MHz, CDCly): & 21.41, 54.21, 68.93, 115.42, 119.65,
120.51, 123.30, 124.49, 125.23, 125.41, 127.07, 127.40, 127.83, 128.06,
128.57, 128.82, 128.88, 129.27, 129.90, 134.54, 134.91, 135.90, 137.05,
140.90, 143.51, 150.51; HRMS (ESI): m/z Calcd for C;30H24CliN,O4S;:
543.1151; Found: 543.1177 .
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=70:30; flow = 0.7 mL/min; Retention time: t (min) = 19.3 min, t (maj)=22.1 min.
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TSHN . O '"H NMR (300 MHz,CDCls):  2.20 (s, 3H), 2.30 (s, 3H), 5.05 (d, J = 7.8 Hz,
1H), 5.41 (s, 2H), 5.73 (d, J = 7.8 Hz, 1H), 6.90-7.02 (m, SH) 7.09-7.13 (m,
O \ 2H), 7.20-7.29 (m, 3H), 7.40-7.51 (m, 6H), 8.08 (d, J = 7.8 Hz, 1H); °C

N
Chz

NMR (100 MHz, CDCl;): & 21.25, 21.36, 54.70. 68.74, 115.22, 119.82,

1g 121.14, 123.05, 124.17, 124.91, 127.05, 127.80, 128.10, 128.49, 128.54,
128.61, 128.76, 129.03, 134.92, 137.13, 138.24, 138.62, 143.09, 150.55; HRMS (ESI): m/z Calcd

for C31H,7N,04S 1: 523.1697; Found: 523.1699 .

HPLC: 96%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 25.6min, t(min) = 28.6 min.
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. '"H NMR (300 MHz, CDCly): & 2.31 (s, 3H), 5.39 (s, 2H), 6.01 (d, J = 8.4 Hz,
TeHN, , O 1H), 6.87 (t, J = 8.4 Hz, 1H), 6.92-7.04 (m, 3H), 7.15-7.21 (m, 3H), 7.24-7.32
(m, 2H), 7.38-7.46 (m, 6H), 7.55 (d, J = 7.8 Hz, 2H), 8.08 (d, J = 8.4 Hz, 1H);

O \ 13C NMR (100 MHz, CDCLy): § 20.64, 53.90, 68.40, 114.54, 119.90, 121.63,
N 122.83, 123.56, 124.72, 125.24, 125.83, 125.99, 126.15, 12631, 127.37,
1 127.73, 127.93, 128.13, 128.41, 128.58, 128.65, 128.72, 132.11, 132.46,

134.99, 135.29, 137.12, 138.20, 142.02, 149.98; HRMS (ESI): m/z Calcd for
C30Hys F1N, Na;O4S;: 551.1411; Found: 551.1430 .
HPLC: 89%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=70:30; flow = 0.7 mL/min; Retention time: t (maj) = 24.1 min, t (min) = 28.5 min.
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"H NMR (300 MHz, CDCl3): 3 2.18 (s, 3H), 5.13 (d, J = 7.8 Hz, 1H), 5.41
(s, 2H), 5.94 (d, J = 7.8 Hz, 1H), 6.90 (d, J = 8.4 Hz, 2H) 7.09 (m, 1H),
7.24-7.30 (m, 5H), 7.39-7.50 (m, 8H), 7.56 (s, 1H), 7.63 (m,2H), 7.68 (d,
J=8.7 Hz, 1H), 7.76 (m, 1H), 8.10 (d, J = 8.1 Hz, 1H); *C NMR (100
MHz, (CD3),S0): § 20.64, 53.90, 68.40, 114.54, 119.90, 121.63, 122.83,

123.56, 124.72, 125.24, 125.83, 125.99, 126.15, 126.31, 127.37, 127.73,
127.93, 128.13, 128.41, 128.58, 128.65, 128.72, 132.11, 132.46, 134.99, 135.29, 137.12, 138.20,
142.02, 149.98; HRMS (ESI): m/z Calcd for C34H,7N,04S1: 559.1697; Found: 559.1720 .
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (min) = 43.8 min, t (maj)=47.7 min.
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NHTs O o '"H NMR (300 MHz, CDCl3): § 1.57 (s, 3H), 2.23 (br, 1H), 3.74 (s, 3H),
5.44 (AB, J; = 18.3 Hz, J,=6.3 Hz, 2H), 6.23 (br, 1H), 6.73 (d, J = 8.1

O N Hz, 2H), 6.99 (m, 2H), 7.10 (t, J = 8.1 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H),
Nz 7.41-7.56 (m, 7H), 8.14 (d, J = 8.4 Hz, 1H); *C NMR (100 MHz,
1K CDCls): & 21.27, 53.75, 55.19, 69.12, 113.81, 114.36, 125.67, 126.99,

127.13, 127.76, 128.78, 128.85, 129.01, 132.05, 134.68, 137.20, 149.90, 159.12; HRMS (ESI):
m/z Calcd for C3;H,7 BriN,;Na;OsS;: 641.0716; Found: 641.0732 .

HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 13.3 min, t (min) = 24.1 min.
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Ts 'H NMR (300 MHz, CDCls): & 2.32 (s, 3H), 5.06 (d, J = 6.9 Hz, 1H),

HN . O 5.40 (s, 2H), 5.68 (d, J = 6.9 Hz, 1H), 7.05 (d, J = 8.1 Hz, 1H), 7.14-7.26

Br (m, 6H), 7.30 (s, 1H), 7.34 (d, 1H), 7.39-7.46 (m, 4H), 7.53 (d, J = 8.1 Hz,
O N\ 2H), 7.95 (d, J = 8.7 Hz, 1H); *C NMR (100 MHz, CDCls): & 21.47,
bz 54.49, 69.12, 116.57, 116.74, 120.52, 122.36, 125.65, 127.11, 127.91,

1l 128.18, 128.66, 128.83, 128.85, 128.97, 129.33, 129.87, 134.62, 134.73,

137.02, 138.72, 143.44, 150.26; HRMS (ESI): m/z Calcd for C3yH24Br;N>O4S;: 587.0646; Found:
587.0645 .

HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.4 min, t (min) = 23.2 min.
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Total 130406513 3301737.266 100.0000
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'"H NMR (300 MHz, CDCLy): & 2.29 (s, 3H), 3.72 (s, 3H), 5.16 (d, J =
7.8 Hz, 1H), 5.38 (s, 2H), 5.75 (d, J = 7.8 Hz, 1H), 6.73 (s, 1H), 6.87 (d,
J=8.7 Hz, 1H), 6.99 (d, J = 8.1 Hz, 2H), 7.16-7.26 (m, 6H), 7.37-7.46
(m, 6H), 7.50 (d, J = 8.1 Hz, 2H), 7.94 (d, J = 7.8 Hz, 1H); *C NMR
(100 MHz, CDCls): § 21.38, 54.70, 55.64, 68.73, 102.63, 113.68, 116.04,
120.95, 125.03, 126.45, 127.06, 127.17, 127.88, 128.52, 128.62, 128.79,

129.07, 129.14, 130.49, 135.06, 137.30, 138.85, 143.19, 150.51, 156.10; HRMS (ESI): m/z Caled
for C3;H27N,05S;: 539.1646; Found: 539.1663 .
HPLC: 98%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 27.1 min, t (min) = 73.3 min.

200
180
2
1601 =
bS]
140
120
=
Eim
3 B0 @
2
80 2
an]
20
0o ! 1
0 5 10 15 20 2 35 40 45 S0 55 60 65 70 75 80 85
Time{min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 27.082 130448 828 TO17050.000 302751
2 73343 48107617 7830419000 497240
Total 187336.443 13747469000 100.0000
200
w0
=
150 5
B
150
140
120
=
E 100
=
60
20
2
o fa=]
20 J &
0 1 |
0 5 10 15 20 25 30 35 40 45 SO S5 60 65 70 75 80 85
Time{min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 26.763 168192 873 0276337000 09 0048
2 72.890 §15.182 93230.738 0.9952
Total 168808.037 0369807.758 100.0000

S12



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

TSHN , O 'H NMR (300 MHz, CDCLy): & 2.30 (s, 3H), 2.55 (s, 3H), 5.13 (d, J = 7.8 Hz,

Ly

N
Chbz

1in

1H),5.34 (s, 2H), 5.77 (d, J = 7.8 Hz, 1H), 6.97 (d, J = 8.1 Hz, 2H) 6.99-7.08
(m, 3H), 7.15-7.26 (m, 6H), 7.36-7.50 (m, 4H), 7.48 (d, J = 8.1 Hz, 2H); "°C
NMR (100 MHz, CDCly): § 21.33, 22.13, 54.55, 68.83, 117.34, 120.57,
123.52, 125.58, 126.63, 127.01, 127.16, 127.78, 128.40, 128.52, 128.72,
129.04, 129.44, 134.94, 135.38, 137.19, 138.93, 143.06, 150.33; HRMS (ESI):

m/z Calced for C31HogN, NajO4S;: 547.1662; Found: 547.1654 .
HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 14.2 min, t (min) = 18.9 min.

200-
180 @
®
160 £
o
140 B
=
1204 T
=
AT
= @
80
40
20
0 L ;
0 123 465678 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 28
Time{min}
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 13.815 148883.781 4211180.000 49.5842
2 18582 116214 805 4281812 000 304158
Total 2635098 586 3402002 000 100.0000
400
['e]
=
350 =
-+
300
250
=
= 200
150
100}
o™
50 B
@
0 I ; A
D 1 2 3 4 5 6 T & B 10 11 12 13 14 15 16 17 18 18 20
Time(min)
Results
Peak No. PeakID Ret Time Height Area Cone.
1 14.165 311386.781 7988925500 98,3152
2 13.882 4071.000 136906300 1.6848
Total 315467.781 8125832000 100.0000
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NSHN O '"H NMR (300 MHz, CDCL): § 5.40 (s, 2H), 5.52 (d, J = 7.8 Hz, 1H), 5.93 (d,
J =7.8 Hz, 1H), 7.15-7.32 (m, 7H), 7.37-7.47 (m, 6H), 7.66 (d, J = 8.7 Hz,

O \ 2H), 7.20 (d, J = 8.7 Hz, 2H), 8.02 (d, J = 7.8 Hz, 1H); *C NMR (100 MHz,
N (CD5),S0): & 53.91, 68.47, 114.51, 120.03, 121.44, 122.87, 123.58, 124.83,

127.17, 127.42, 127.86, 128.24, 128.33, 128.57, 128.63, 134.91, 135.20,
139.16, 146.55, 148.79, 149.91; HRMS (ESI): m/z Calcd for Cy90H2oN306S::
540.1235; Found: 540.1221 .

HPLC: 95%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 21.6 min, t (min) = 37.9 min.

200
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21 8BS

140
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100
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BB IR B s e s e ARAn
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time(min)

Results
Peak No. PeakID Ret Time Height Area Conc.

1 21.863 140268.797 6381585.500 49.7041
2 38.832 76476.016 6437536.500 502939

Total 216744 813 12839142.000 100.0000

300
280
260
2404
2204
200
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- 140

21.580
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¥
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100
80
60
40

20 k

o T 1 T
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42

?73?.25?

Time(min)
Results
Peak No. PeakID Ret Time Height Area Conc.
1 21.580 212645 813 10174735000 @73773
2 37237 3190221 274022000 26225
Total 213843034 10448737.000 100.0000
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Cl '"H NMR (300 MHz, (CD3),SO): & 5.42 (s, 2H), 5.90 (d, J = 9.3 Hz, 1H),
7.14-7.30 (m, 6H), 7.33-7.50 (m, 7H), 7.75 (d, J = 8.7 Hz, 2H), 7.95 (d, J =
8.4 Hz, 1H), 8.04 (d, J = 8.7 Hz, 2H), 9.17 (d, J = 9.9 Hz, 1H); >C NMR (100
MHz, (CD3),SO): & 53.28, 68.53, 114.59, 119.99, 120.89 122.97, 123.69,
124.97, 125.99, 126.98, 127.40, 127.67, 127.90, 128.36, 128.60, 128.64,
130.27,132.91, 134.92, 135.20, 141.51, 146.32, 148.92, 149.91.

HPLC: 97%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 14.8 min, t (min) = 17.9 min.

NsHN. , O
0
N
Cbz
1p

14.565

o3 . L

18.015

001 2 3 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Tirae(rein)
Results
Pealk No. Peak ID Ret Time Height Area Cone.
1 14565 31538797 200769.000 502311
2 12015 24421012 BEISTLELS 49 TAED
Total 55059 209 1773341 B13 100.0000
200
180-
160
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Emn-
i
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2
20 @
o
0 . | il :
o 5 5 7T B 8 10 11 12 13 14 15 16 17 18 13 20
Tirvief pain)
Results
Peak No. Peak ID Ret Time Height Area Cone.
1 14832 103816 504 3089683750 08 6260
2 17848 308083 43043 301 13740
Total 104415 576 3132727051 100.0000
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NSHN O £ 'HNMR (300 MHz, CDCly): § 5.41 (s, 2H), 5.43 (d, J = 7.5 Hz, 1H), 5.92
(d, J=7.5 Hz, 1H), 6.93 (t, J = 7.8 Hz, 2H), 7.14-7.33 (m, 5H), 7.40-7.48

O N\ (m, SH), 7.69 (d, J = 9.0 Hz, 2H), 7.97 (d, J = 9.0 Hz, 2H), 8.03 (d, J = 7.8
N Hz, 1H); *C NMR (100 MHz, (CD3),SO): & 53.18, 68.49, 114.54, 114.91,
1q 115.13, 120.02, 121.32, 122.90, 123.66, 124.89, 127.76, 127.89, 128.35,

128.59, 128.64, 129.23, 129.32, 134.93, 135.20, 135.48, 146.48, 148.86,
149.90, 160.11, 162.53; HRMS (ESI): m/z Calcd for CyH» FiN3O¢S;: 558.1141; Found:

558.1163 .

HPLC: 95%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 20.6 min, t (min) = 39.4 min.

150
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= 80
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L e L B I B I i
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 33 40 42 44 45 48
Time{min}
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 20582 103813.873 3437901500 30.4832
2 38.782 34643.148 5333802.000 4051468
Total 138457.023 10771703.500 100.0000
400_
350- 2
] 2
] =
EEID-_
2501
=
£ 200
= s
1004
504 3
] @
. «
0 " e 1 .
0 2 4 6 8 10 12 14 16 18 20 22 24 26 26 30 3Z 34 356 33 40 42 44 46 45
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 20.583 301426.969 14387653.000 G7 4997
2 30445 2704.162 363960230 2.5003
Total 304131.130 14736613230 100.0000
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NeHN ome HNMR (300 MHz, CDCLy): 8 3.73 (s, 3H), 5.44 (s, 2H), 5.47 (d, J =
O 7.8 Hz, 1H), 5.86 (d, J = 7.8 Hz, 1H), 6.70 (d, J = 8.7 Hz, 2H), 7.07 (d,

O N\ J=8.7 Hz, 2H), 7.13-7.46 (m, 9H), 7.66 (d, J = 7.5 Hz, 2H), 7.93 (d, J
N = 7.5 Hz, 2H), 8.02 (d, J = 7.8 Hz, 1H); “C NMR (100 MHz,
1r (CD5),S0): & 53.58, 55.00, 68.48, 113.57, 114.54, 120.11, 121.76,

122.88, 123.41, 123.60, 124.84, 127.91, 128.37, 128.52, 128.61, 128.66,
131.12, 134.98, 135.25, 146.67, 148.79, 149.97, 158.54; HRMS (ESI): m/z Caled for
C30H24N305S;: 570.1340; Found: 570.1368 .
HPLC: 94%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 26.4 min, t (min) = 50.0 min.

100-
50
20
704 e
=
80- 5
T 50
= &
= 4] &
- 7]
30-
20-
104
u_ 1 : 1 .
0 ZI : 6 S 1IU 1I2 1I-i 1I6 1IS ZIU 2|2 2|-5 ZIG EIS SIEI 3|2 3|e$ 3'5 EIB -‘—IU iIZ 2 é;’i 4IS EIU E-I2 E-I-i EIE E-IB 60
Time{min)
Results
Peak No. Peak ID Ret Time Height Area Conc,
1 27015 33416.684 3332644000 500278
2 51282 30190563 3328240.000 499722
Total 33607246 6661584.000 100.0000
T00-
G50 o
800 pd
o™
550
S004
450
E 400
= 350
= 3004
250
200
150
100 g
50 g
o] : , e .
0 Ié_ 4 & 8 101214 186 1IB 2IIJ 2'22I4 ZIG EIB EIIJ EIZ 3|4 35 38 40 4-2 4-4 iﬁ 4-.5 =0 E-IZ EI4 EII& E-I?a -SID
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 26413 342736.500 31430346.000 046.8852
2 49967 9116.074 1011130.750 31148
Total 351852574 32461676.750 100.0000
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'"H NMR (300 MHz, CDCly): 8 3.46 (s, 3H), 5.11 (s, 2H), 5.41 (s,
2H), 5.45 (d, J = 7.8 Hz, 1H), 5.88 (d, J = 7.8 Hz, 1H), 6.85 (d, J =

8.4 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 7.16-7.45 (m, 9H), 7.68 (d, J =
8.7 Hz, 2H), 7.95 (d, J = 8.7 Hz, 2H), 8.03 (d, J = 7.8Hz, 1H); "C
NMR (100 MHz, CDCly): 6 54.74, 56.07, 69.12, 94.41, 115.48,
116.44, 119.84, 120.47, 123.36, 123.46, 124.54, 125.39, 127.88,
128.16, 128.53, 128.65, 128.85, 128.94, 129.07, 129.54, 131.12, 134.79, 135.80, 146.07, 149.55,
150.22, 157.27; HRMS (ESI): m/z Calcd for C3;H,6N304S;: 600.1446; Found: 600.1435
HPLC: 99%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=60:40; flow = 0.7 mL/min; Retention time: t (maj) = 26.3 min, t (min) = 69.1 min

()

26.390

BO0ST

Peak Na. Peak ID Ret Time

...............................
T afrmi
Time{min)

Results
Height
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Area Cone.

1
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Chromatogram (YHY-&-062. org)

72681.521

12713459000 1000000

26.432

Peak No. Peak ID Ret Time

Results

Height

02 4 6 81012141613202224 26233032 343633 404244 46 435052 54565960 626466 68707274
Titnetzuiz)

Area Cong.

26.432

107430 758

0045206000 100.0000

Total

107439758

P045296.000 100.0000
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'"H NMR (300 MHz, CDCLy): & 2.13 (s, 3H), 3.76 (s, 2H), 5.22 (dd, J =
12 and 8.4 Hz, 2H), 6.09 (d, J = 9.3 Hz, 1H), 6.61 (s, 1H), 6.72 (d, J =
9.0 Hz, 2H), 6.83 (d, J = 7.2 Hz, 2H), 6.95 (d, J = 9.0 Hz, 2H), 7.18-7.24
(m, 2H), 7.30-7.33 (m, 2H), 7.38-7.47 (m, SH), 7.83 (d, J = 9.3 Hz, 1H);

13C NMR (100 MHz, CDCLy): § 21.1, 55.1, 56.0, 65.2, 69.0, 113.6, 115.6,
120.7, 123.3, 124.7, 126.6, 126.8, 127.5, 128.3, 128.4, 128.70, 128.75, 128.8, 128.9, 131.1, 134.4,
136.6, 137.3, 142.9, 151.1, 158.7; HRMS (ESI): m/z Calcd for CyHag N; Na,OsS 1: 563.1611;

Found: 568.1878 .

HPLC: 98.5%ee. Chiralpak AD-H Column (250 mm); detected at 254 nm; n-hexane / i-propanol
=70:30; flow = 0.7 mL/min; Retention time: t (maj) = 20.5 min, t (min) = 22.1 min.

100
90
&0
70
B0+
E s5p]
E
30
20
10+
s A, I ;
A L L L AR A LA LR LR
01 2 3 45 67 & 91011121314 1516 171819 20 21 22 23 24 25 26 27
Time{min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 20707 132763352 2832710250 302360
2 12373 67226531 2806095.000 49.7640
Total 140502 883 3638803230 100.0000
500-
1 ]
450 2
] &
400-
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300
z ]
= 250
= 200
150
100
o2
50- =
] &
0 L
T T T T T T T T T T T T T T T T T T T T RARED] T 7 A0k
0t 2 3 45 6 7 & 910111213 14 1516 17 1819 20 21 22 23 24 25 26 27
Time(min}
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 20,502 304046219 14355148.000 90 2465
2 22100 2785628 108091 460 0.7333
Total 306831.847 14464140460 100.0000
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