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General Information. Ethyl acetate (ACS grade), hexanes (ACS grade) and
anhydrous 1, 2-dichloroethane (ACS grade) were obtained commercially and used
without further purification. Methylene chloride, tetrahydrofuran and diethyl ether were
purified according to standard methods unless otherwise noted. Commercially available
reagents were used without further purification. Reactions were monitored by thin layer
chromatography (TLC) using silicycle pre-coated silica gel plates. Flash column
chromatography was performed over silica gel (300-400 mesh). Infrared spectra were
recorded on a Nicolet AVATER FTIR330 spectrometer as thin film and are reported in
reciprocal centimeter (cm™). Mass spectra were recorded with Micromass QTOF2
Quadrupole/Time-of-Flight Tandem mass spectrometer using electron spray ionization.

"H NMR spectra were recorded on a Bruker AV-400 spectrometer and a Bruker AV-
500 spectrometer in chloroform-d;. Chemical shifts are reported in ppm with the internal
TMS signal at 0.0 ppm as a standard. The data is being reported as (s = singlet, d =
doublet, t = triplet, m = multiplet or unresolved, brs = broad singlet, coupling constant(s)
in Hz, integration).

C NMR spectra were recorded on on a Bruker AV-400 spectrometer and a Bruker
AV-500 spectrometer in chloroform-d;. Chemical shifts are reported in ppm with the

internal chloroform signal at 77.0 ppm as a standard.

Compounds 1a-1s were prepared according to the known procedures.'” Compounds 1a-

1p are known compounds,” except 1i.
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(R)-4-methyl-N-(undec-1-yn-4-yl)benzenesulfonamide (1a)
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99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90 i-PrOH/hexane, 0.8
mL/min, 200 nm; TR = 11.65 min (major), 10.49 min (minor)).

(85)-N-(1-cyclohexylbut-3-yn-1-yl)-4-methylbenzenesulfonamide (1b)

HN/TS
oas
1b

>99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6
mL/min, 200 nm; TR = 26.60 min (major), 30.09 min (minor)).

(R)-4-methyl-N-(1-phenylhex-5-yn-3-yl)benzenesulfonamide (1¢)

s
HN

:

Ph
1c
99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 30.23 min (major), 36.29 min (minor)).

(R)-N-(7-azidohept-1-yn-4-yl)-4-methylbenzenesulfonamide (1d)

_Ts

oy P
3

1d
98% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 1.0 mL/min,
200 nm; TR = 25.78 min (major), 29.46 min (minor)).

(R)-N-(7-(1,3-dioxoisoindolin-2-yl)hept-1-yn-4-yl)-4-methylbenzenesulfonamide (1e)
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HN/TS

NphthM
3

le
97% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 58.43 min (major), 45.32 min (minor)).

(R)-N-(7-(benzyloxy)hept-1-yn-4-yl)-4-methylbenzenesulfonamide (1f)

_Ts
HN

BHOM
3

1f
98% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 53.42 min (major), 65.41 min (minor)).

(5)-4-methyl-N-(1-phenylbut-3-yn-1-yl)benzenesulfonamide (1g)

HN/TS
ol
1g

99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR =48.73 min (major), 45.73 min (minor)).

(5)-4-methyl-N-(1-(naphthalen-1-yl)but-3-yn-1-yl)benzenesulfonamide (1h)

HNTS
=

1h
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98% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 1.0 mL/min,
200 nm; TR = 35.54 min (major), 29.35 min (minor)).

(5)-N-(1-(4-fluorophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1i)

T
HNT 'S

\:\

1i
[a]p® =-117.0° (¢ = 1.0, CHCls). 98% ee (determined by HPLC: Chiralpak IA Column,
8/92 i-PrOH/hexane, 0.6 mL/min, 200 nm; TR = 34.27 min (major), 36.30 min (minor)).
'H NMR (400 MHz, CDCl3) 6 7.61 (d, 2H, J = 8.4 Hz), 7.17 — 7.11 (m, 4H), 6.85 (t, 2H,
J=8.8Hz),5.73 (d, 1H, J=7.2 Hz), 4.49 (q, 1H, J = 6.4 Hz), 2.59 (dd, 2H, J= 2.4 Hz, J
= 6.0 Hz), 2.37 (s, 3H), 1.96 (t, 1H, J = 2.4 Hz); C NMR (125 MHz, CDCl3) & 162.1 (d,
J=1306.1 Hz), 143.4, 137.1, 135.2 (d, J = 4.0 Hz), 129.4, 128.3 (d, J = 10.3 Hz), 127.0,
115.0 (d, J=26.9 Hz), 78.9, 72.1, 55.2, 27.2, 21.3; IR (neat): 3291(bs), 2924, 2122, 1604,
1512, 1333, 1158, 834, 737, 705, 666, 577, 550; MS (ESI, m/z): 340 (M + Na").
HRESIMS Calcd for [Ci7H;sFNNa0,S]" (M + Na") 340.0785; Found 340.0783.

(5)-N-(1-(4-chlorophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1j)

HN/TS

t

Cl
1j
98% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 39.07 min (major), 34.85 min (minor)).

($)-N-(1-(4-bromophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1k)
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_Ts

t

Br
1k
99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR =42.07 min (major), 37.29 min (minor)).

($)-N-(1-(2-bromophenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (11)

_Ts

W
Br

11
97% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 63.13 min (major), 40.70 min (minor)).

(S)-4-methyl-N-(1-(p-tolyl)but-3-yn-1-yl)benzenesulfonamide (1m)

HNTS
o
1m

99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 53.51 min (major), 56.69 min (minor)).

(S)-N-(1-(4-methoxyphenyl)but-3-yn-1-yl)-4-methylbenzenesulfonamide (1n)
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In
99% ee (determined by HPLC: Chiralpak IC Column, 10/90 i-PrOH/hexane, 0.6 mL/min,
200 nm; TR = 38.75 min (major), 36.35 min (minor)).

4-methyl-N-(pent-3-yn-1-yl)benzenesulfonamide (10’)

HN/TS
7
'H NMR (400 MHz, CDCls) 8 7.76 (d, 2H, J = 8.4 Hz), 7.31 (d, 2H, J = 8.0 Hz), 4.91 (t,
1H, J = 6.4 Hz), 3.05 (dd, 2H, J = 6.4 Hz, J = 8.8 Hz), 2.43 (s, 3H), 2.30 — 2.25 (m, 2H),
1.74 (t, 3H, J = 2.8 Hz); °C NMR (100 MHz, CDCl3) & 143.4, 137.0, 129.7, 127.0, 78.3,
74.9, 42.0, 21.5, 19.9, 3.4; IR (neat): 3283, 2920, 2850, 2174, 1598, 1422, 1327, 1160,
1093, 815, 662; MS (ESL m/z): 260 (M + Na"). HRESIMS Calcd for [C;,H;sNNaO,S]"
(M + Na")260.0721; Found 260.0721.

(R)-4-bromo-N-(undec-1-yn-4-yl)benzenesulfonamide (1q)

20
[a], =+43.4° (c = 0.3, CHCI3). 99% ee (determined by HPLC: Chiralcel 1B Column,

5/95 i-PrOH/hexane, 0.6 mL/min, 200 nm; TR = 16.13 min (major), 18.26 min (minor)).
'H NMR (400 MHz, CDCl3) & 7.75 (d, 2H, J = 12.4 Hz), 7.65 (d, 2H, J = 10.8 Hz), 4.69
(d, 1H, J= 7.2 Hz), 3.39 — 3.33 (m, 1H), 2.30 (dd, 2H, J = 1.2 Hz, J = 3.6 Hz), 1.98 (t,
1H, J=2.4 Hz), 1.55 — 1.47 (m, 2H), 1.31 — 1.23 (m, 2H), 1.22 — 1.10 (m, 8H), 0.88 (t,
3H, J = 6.0 Hz); *C NMR (100 MHz, CDCls) & 140.2, 132.3, 128.6, 127.5, 79.2, 71.6,
52.0, 34.1, 31.7, 29.0, 25.6, 25.1, 22.6, 14.0; IR (neat): 3287, 2926, 2855, 2121(s), 1575,
1468, 1429, 1332, 1163, 1092, 1068, 739, 611; MS (ESI, m/z): 408 (M + Na").
HRESIMS Caled for [C17H24BrNNa0,S]" (M + Na") 408.0609; Found 408.0607.
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(R)-2-nitro-N-(undec-1-yn-4-yl)benzenesulfonamide (1r)

O,N

O
\\
HN’S\b
/\/\/\/k/
1r

20
[a], =+26.4°(c=1.0, CHCI3). 99% ee (determined by HPLC: Chiralcel IB Column,

5/95 i-PrOH/hexane, 0.6 mL/min, 200 nm; TR = 26.85 min (major), 28.82 min (minor)).
'H NMR (400 MHz, CDCl;) & 8.17 - 8.14 (m, 1H), 7.90 — 7.87 (m, 1H), 7.78 — 7.72 (m,
2H), 5.53 (d, 1H, J = 6.8 Hz), 3.64 — 3.57 (m, 1H), 2.37 (dd, 2H, J = 2.0 Hz, J = 4.0 Hz),
1.92 (t, 1H, J = 2.4 Hz), 1.66 — 1.53 (m, 2H), 1.34 — 1.07 (m, 10H), 0.86 (t, 3H, J=5.6
Hz); °C NMR (100 MHz, CDCls) & 147.6, 135.0, 133.4, 132.9, 130.3, 125.3, 79.0, 71.3,
53.3,34.0, 31.5, 28.9, 25.4, 25.2, 22.5, 13.9; IR (neat): 3301, 2928, 2857, 2124(s), 1541,
1442, 1418, 1361, 1169, 1125, 851, 599; MS (ESI, m/z): 375 (M + Na'). HRESIMS
Calcd for [C17H24N2Na0,4S]" (M + Na") 375.1354; Found 375.1354.

(R)-4-methyl-N-(13-phenyltridec-1-yn-4-yl)benzenesulfonamide (1s)

HN/TS

Ph

%\

1s
20
[a], =+31.3°(c=1.0, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column,

5/95 i-PrOH/hexane, 0.8 mL/min, 200 nm; TR = 26.62 min (major), 22.34 min (minor)).
'H NMR (400 MHz, CDCl3) & 7.76 (d, 2H, J = 8.0 H), 7.27 (t, 4H, J = 8.8 Hz), 7.18 —
7.15 (m, 3H), 4.67 (d, 1H, J = 9.2 Hz), 3.36 — 3.28 (m, 1H), 2.60 (t, 2H, J = 7.6 Hz), 2.41
(s, 3H), 2.27 — 2.56 (m, 2H), 1.97 (t, 1H, J = 2.8 Hz), 1.64 — 1.46 (m, 4H), 1.32 — 1.24 (m,
4H), 1.20 — 1.14 (m, 8H); °C NMR (100 MHz, CDCl3) & 143.4, 142.8, 138.1, 129.6,
128.4, 128.2, 127.0, 125.5, 79.4, 71.4, 51.7, 35.9, 34.0, 31.5, 29.4, 29.4, 29.3,29.2, 29.1,
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25.5,24.9, 21.5; IR (neat): 3357, 2923, 2852, 2093, 1660, 1600, 1465, 1328, 1275, 1260,
1159, 750; MS (ESI, m/z): 448 (M + Na"). HRESIMS Calcd for [CsH3sNNaO,S]" (M +
Na") 448.2288; Found 448.2286.

Ts
_Ts Et;PAUNTS, (5 mol %) !
HN i RN
4a (2.0 equiv
A _z e
R MsOH (1.1 equiv), DCE, rt, 5 h 5
1 2

General procedure:

2-Bromopyridine N-oxide 4a (104.4 mg, 0.60 mmol), MsOH (3.3 mL, 0.10 M in DCE),
and Et;PAuUNTf, (9.0 mg, 0.015 mmol) were added in this order to a solution of the
homopropargyl amide 1 (0.30 mmol) in DCE (3.0 mL) at room temperature. The reaction
mixture was stirred at rt and the progress of the reaction was monitored by TLC. The
reaction typically took 5 h. Upon completion, the reaction diluted with DCM (30 mL) and
washed with saturated aqueous NaHCO; (2 x 15 mL). The resulting solution was
extracted again with DCM (30 mL) and the combined organic layers were dried with
MgSO4. The mixture was then concentrated and the residue was purified by
chromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the desired

products 2.

(R)-5-heptyl-1-tosylpyrrolidin-3-one (2a)

2a
20

Compound 2a was prepared in 69% yield according to the general procedure. [a], =

+88.0° (¢ = 0.35, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90
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iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 9.70 min (major), 13.77 min (minor)). 'H
NMR (500 MHz, CDCls) 6 7.72 (d, 2H, J = 8.5 Hz), 7.33 (d, 2H, J = 8.0 Hz), 4.24 — 4.18
(m, 1H), 3.79 (d, 1H, J=18.5 Hz), 3.63 (d, 1H, J=19.0 Hz), 2.43 (s, 3H), 2.23 (dd, 1H,
J=28.0Hz, J=18.0 Hz), 2.11 (dd, I1H, J= 1.0 Hz, J = 18.0 Hz), 1.72 — 1.65 (m, 1H),
1.53 — 1.46 (m, 1H), 1.37 — 1.26 (m, 10H), 0.88 (t, 3H, J = 6.5 Hz); *C NMR (125 MHz,
CDCls) 6 210.1, 144.1, 135.1, 130.1, 127.3, 57.8, 52.9, 42.5, 35.7, 31.7, 29.2, 29.1, 25 4,
22.6, 21.5, 14.0; IR (neat): 2925, 2855, 1761(s), 1597, 1493, 1461, 1349, 1305, 1156,
1092, 1016, 664; MS (ESI, m/z): 360 (M + Na"). HRESIMS Calcd for [C3H,7NNaO;S]"
(M + Na") 360.1609; Found 360.1611.

(S)-5-heptyl-1-tosylpyrrolidin-3-one (2a’)

22’
20
Compound 2a’ was prepared in 63% yield according to the general procedure. [oc]D = -
58.0° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 15.91 min (major), 12.09 min (minor)).
(S)-5-cyclohexyl-1-tosylpyrrolidin-3-one (2b)

Ts
\

N

2b
20
Compound 2b was prepared in 52% yield according to the general procedure. [a], =
+82.2° (¢ = 1.0, CHC13). 99% ee (determined by HPLC: Chiralcel AS-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 39.90 min (major), 30.27 min (minor)). 'H
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NMR (500 MHz, CDCl3) § 7.72 (d, 2H, J = 8.5 Hz), 7.33 (d, 2H, J = 8.5 Hz), 4.10 — 4.06
(m, 1H), 3.79 (d, 1H, J = 19.0 Hz), 3.59 (d, 1H, J = 19.0 Hz), 2.43 (s, 3H), 2.22 (d, 1H, J
= 8.0 Hz), 2.03 (dd, 1H, J = 9.5 Hz, J = 18.0 Hz), 1.80 — 1.73 (m, 3H), 1.67 (d, 1H, J =
12.0 Hz), 1.60 — 1.52 (m, 2H), 1.26 — 1.07 (m, 3H), 1.01 — 0.93 (m, 2H); °*C NMR (125
MHz, CDCl3) § 210.7, 144.1, 135.1, 130.1, 127.2, 62.4, 53.5, 42.7, 39.5, 29.2, 28.2, 26.1,
25.9,25.7,21.5; IR (neat): 2926, 1761(s), 1597, 1449, 1348, 1158, 1091, 1025, 815, 663;
MS (ESI, m/z): 344 (M + Na'). HRESIMS Calcd for [C;7H23NNaO;S]" (M + Na')
344.1296; Found 344.1297.

(R)-5-phenethyl-1-tosylpyrrolidin-3-one (2¢)

2¢

20
Compound 2¢ was prepared in 62% yield according to the general procedure. [a], =+

41.5° (¢ = 1.0, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 22.90 min (major), 28.87 min (minor)). 'H
NMR (500 MHz, CDCl3) 6 7.67 (d, 2H, J = 8.5 Hz), 7.32 — 7.28 (m, 4H), 7.22 (d, 1H, J =
7.5Hz),7.18 (d,2H, J=7.0 Hz), 4.21 — 4.16 (m, 1H), 3.74 (dd, 2H, J=19.0 Hz, J=51.0
Hz),2.76 — 2.67 (m, 2H), 2.43 (s, 3H), 2.24 (dd, 1H, J= 8.5 Hz, J = 18.0 Hz), 2.38 — 2.04
(m, 2H), 1.87 — 1.79 (m, 1H); °C NMR (125 MHz, CDCls) & 209.6, 144.3, 140.6, 134.6,
130.1, 128.5, 128.3, 127.3, 126.2, 57.3, 53.1, 42.5, 37.3, 31.8, 21.5; IR (neat): 2923,
1760(s), 1597, 1495, 1453, 1347, 1156, 1091, 1030, 663, 587; MS (ESI, m/z): 366 (M +
Na"). HRESIMS Calcd for [C19H;NNaO3S]" (M + Na") 366.1140; Found 366.1138.

(R)-5-(3-azidopropyl)-1-tosylpyrrolidin-3-one (2d)



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

2d

20

Compound 2d was prepared in 67% yield according to the general procedure. [a]D =+

66.0° (c = 1.0, CHCI3). 99% ee (determined by HPLC: Chiralcel IB Column, 10/90

iPrOH /hexane, 0.8 mL/min, 200 nm; TR = 22.99 min (major), 24.83 min (minor)). 'H
NMR(400 MHz, CDCls) 6 7.72 (d, 2H, J = 8.3 Hz,), 7.35 (d, 2H, J = 8.2 Hz), 4.28 — 4.21
(m, 1H), 3.80 (d, 1H, J = 18.8 Hz), 3.65 (d, 1H, J = 18.8 Hz), 3.67 (t, 2H, J = 6.0 Hz),
2.44 (s, 3H), 3.80 (dd, 1H, J=18.0 Hz, /= 8.4 Hz), 2.10 — 2.05 (m, 1H), 1.78 — 1.63 (m,
4H); *C NMR (100 MHz, CDClL3) & 209.6, 144.5, 134.7, 130.2, 127.3, 57.2, 52.8, 50.8,
42.5, 32.7, 25.1, 21.5; IR (neat): 2923, 2853, 2094, 1759(s), 1597, 1452, 1345, 1154,
1091, 772; MS (ESI, m/z): 345 (M + Na"). HRESIMS Calcd for [C14HgN4NaOsS]" (M +
Na")345.0997; Found 345.0997.

(R)-2-(3-(4-0x0-1-tosylpyrrolidin-2-yl)propyl)isoindoline-1,3-dione (2¢)

Ts

N
PhthN/\/\Q

o

2e
20

Compound 2e was prepared in 70% yield according to the general procedure. [a]D =-

41.0° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralcel OD-H Column, 15/85

iPrOH /hexane, 1.0 mL/min, 200 nm; TR =49.16 min (major), 60.63 min (minor)). 'H
NMR (400 MHz, CDCl3)é 7.86 — 7.83 (m, 2H), 7.74 — 7.72 (m, 4H), 7.33 (d, 2H, J= 8.0
Hz), 4.32 — 4.30 (m, 1H), 3.83 — 3.62 (m, 4H), 2.43 (s, 3H), 2.16 (dd, 1H, J=20.0 Hz, J
=8.0 Hz), 2.04 (d, 1H, J=8.0 Hz), 1.87 — 1.80 (m, 2H), 1.74 — 1.64 (m, 1H), 1.56 — 1.47
(m, 1H); *C NMR (100 MHz, CDCl3) & 209.9, 168.4, 144.3, 134.9, 134.0, 132.1, 130.2,
127.3, 123.3, 57.1, 52.8, 42.4, 37.1, 32.7, 24.8, 21.5; IR (neat): 2923, 1759(s), 1709(s),
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1594, 1442, 1260, 1219, 1019, 772; MS (ESL, m/z): 449 (M + Na"). HRESIMS Calcd for
[C2,H2:NoNaOsS]" (M + Na') 449.1147; Found 449.1149.

(R)-5-(3-(benzyloxy)propyl)-1-tosylpyrrolidin-3-one (2f)

Ts

N
BnO/\/\<_z
0

2f

20
Compound 2f was prepared in 60% yield according to the general procedure. [OL]D =

+65.0° (¢ = 1.0, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 0.8 mL/min, 200 nm; TR = 30.79 min (major), 40.09 min (minor)). 'H
NMR (400 MHz, CDCl3) 5 7.69 (d, 2H, J = 8.0 Hz), 7.37 — 7.26 (m, 7H), 4.49 (s, 2H),
426 —4.20 (m, 1H), 3.77 (d, 1H, J=18.8 Hz), 3.63 (d, 1H, J= 18.8 Hz), 3.56 — 3.47 (m,
2H), 2.42 (s, 3H), 2.21 — 2.06 (m, 2H), 1.81 — 1.60 (m, 4H); "*C NMR (100 MHz, CDCls)
o0 210.1, 144.2, 138.4, 134.9, 130.1, 128.4, 127.7, 127.6, 127.3, 72.9, 69.5, 57.6, 52.9,
42.5, 32.5, 25.9, 21.5; IR (neat): 2979, 2888, 1759(s), 1656, 1597, 1461, 1381, 1260,
1155, 1074, 764, 749; MS (ESI, m/z): 410 (M + Na"). HRESIMS Caled for
[C21H2sNNaO4S]" (M + Na") 410.1402; Found 410.1403.

(S)-5-phenyl-1-tosylpyrrolidin-3-one (2g)

2g
20
Compound 2g was prepared in 60% yield according to the general procedure. [a], =-
60.0° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralpak AD -H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 28.85 min (major), 31.48 min (minor)). 'H
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NMR (500 MHz, CDCl3) § 7.53 (d, 2H, J = 8.5 Hz), 7.31 — 7.26 (m, 3H), 7.23 — 7.19 (m,
4H), 5.29 (dd, 1H, J=3.5Hz, J=9.0 Hz), 3.95 (d, 1H, J=18.5 Hz), 3.76 (d, 1H, J=18.5
Hz), 2.80 (dd, 1H, J = 9.0 Hz, J = 18.5Hz), 2.56 (dd, 1H, J= 3.5 Hz, J = 18.5 Hz), 2.40 (s,
3H); °C NMR (125 MHz, CDCl3) & 208.7, 144.0, 139.9, 134.8, 129.8, 128.8, 128.1,
127.3, 126.3, 60.3, 53.5, 45.7, 23.5; IR (neat): 2921, 1761(s), 1596, 1494, 1450, 1347,
1154, 1090, 660, 587; MS (ESI, m/z): 338 (M + Na’). HRESIMS Calcd for
[C17H;7NNaO3S]" (M + Na") 338.0837; Found 338.0835.

(S)-5-(naphthalen-1-yl)-1-tosylpyrrolidin-3-one (2h)

'Irs
(X

2h

20
Compound 2h was prepared in 63% yield according to the general procedure. [a], =-

59.5° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 26.10 min (major), 32.21 min (minor)). 'H
NMR (400 MHz, CDCl3) 6 7.88 — 7.85 (m, 2H), 7.77 (d, 1H, J= 7.2 Hz), 7.64 (d, 2H, J =
8.0 Hz), 7.56 — 7.49 (m, 2H), 7.39 — 7.32 (m, 2H), 7.25 (d, 2H, J = 5.6 Hz), 6.08 (dd, 1H,
J=2.8 Hz,J=9.6 Hz), 4.04 (dd, 2H, J = 18.8 Hz, J= 61.6 Hz), 3.00 (dd, 1H, /= 9.6 Hz,
J =18.0 Hz), 2.60 (d, 1H, J = 20.4 Hz), 2.41 (s, 3H); °C NMR (100 MHz, CDCl;) &
208.7,144.2, 135.7, 134.9, 134.1, 129.9, 129.6, 129.2, 128.7, 127.4, 126.5, 125.9, 125.2,
123.3, 122.7, 58.1, 53.9, 46.0, 21.5; IR (neat): 2923, 1761(s), 1597, 1442, 1350, 1260,
1156, 1091, 1018, 773; MS (ESI, m/z): 388 (M + Na'). HRESIMS Caled for
[C21H1oNNaO3S]" (M + Na") 388.0983; Found 388.0987.

(S)-5-(4-fluorophenyl)-1-tosylpyrrolidin-3-one (2i)
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2i

20

Compound 2i was prepared in 62% yield according to the general procedure. [a]D =-

82.5° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralpak AD -H Column, 10/90
iPrOH /hexane, 0.8 mL/min, 200 nm; TR = 41.96 min (major), 37.86 min (minor)).lH
NMR (400 MHz, CDCl3) ¢ 7.54 (d, 2H, J = 8.0 Hz), 7.25 (d, 2H, J = 8.8 Hz), 7.19 (dd,
2H,J=1.2Hz, J=8.8 Hz), 6.98 (t, 2H, J= 8.4 Hz), 5.24 (dd, 1H, J=3.6 Hz, /= 9.2 Hz),
393 (d, 1H, J=18.4 Hz), 3.76 (d, 1H, J = 18.4 Hz), 2.80 (dd, 1H, J=9.2 Hz, /= 18.4
Hz), 2.53 (dd, 1H, J = 3.6 Hz, J = 18.4 Hz), 2.42 (m, 3H); >C NMR (125 MHz, CDCls)
0208.2,162.5 (d, J= 2459 Hz), 144.2, 135.8 (d, /= 3.4 Hz), 134.8, 129.8, 128.1 (d, J =
8.3 Hz), 127.3, 115.7 (d, J = 21.6 Hz), 59.7, 53.6, 45.8, 21.5; IR (neat): 2959, 2922,
1760(s), 1598, 1510, 1347, 1152, 814, 663; MS (ESI, m/z): 356 (M + Na'). HRESIMS
Calcd for [C17H ;sFNNaO;S]" (M + Na") 356.0733; Found 356.0736.

(S)-5-(4-chlorophenyl)-1-tosylpyrrolidin-3-one (2j)

c Ts

2j
20
Compound 2j was prepared in 61% yield according to the general procedure. [a], =-

87.5° (¢ =10.5, CHCI3). 99% ee (determined by HPLC: Chiralpak AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 42.27 min (major), 37.45 min (minor)). 'H
NMR (500 MHz, CDCls) 6 7.54 (d, 2H, J= 8.0 Hz), 7.25 (d, 4H, J= 8.5 Hz), 7.15 (d, 2H,
J=8.0 Hz), 5.21 (dd, 1H, J=4.0 Hz, J=9.5 Hz), 3.93 (d, 1H, J=18.5 Hz), 3.78 (d, 1H,
J=18.0 Hz), 2.80 (dd, 1H, J=9.0 Hz, J = 18.5 Hz), 2.51 (dd, 1H, J=4.0 Hz, J = 18.5
Hz), 2.40 (s, 3H); °C NMR (125 MHz, CDCls) & 208.0, 144.3, 138.5, 134.6, 134.1,
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129.9, 128.9, 127.8, 127.3, 59.7, 53.6, 45.7, 21.5; IR (neat): 2920, 1761(s), 1597, 1491,
1346, 1184, 1152, 1089, 1004, 812, 661; MS (ESIL, m/z): 372 (M + Na'). HRESIMS
Calcd for [C17HsCINNaO;S]" (M + Na") 372.0437; Found 372.0437.

(S)-5-(4-bromophenyl)-1-tosylpyrrolidin-3-one (2k)

Br Ts

2k

20
Compound 2k was prepared in 57% yield according to the general procedure. [a], =-

82.2° (¢ = 0.5, CHC13). 99% ee (determined by HPLC: Chiralpak AD -H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 47.13 min (major), 42.81 min (minor)). 'H
NMR (500 MHz, CDCl3) § 7.54 (d, 2H, J = 8.5 Hz), 7.41 (d, 2H, J = 8.5 Hz), 7.25 (d, 2H,
J=8.0Hz), 7.09 (d, 2H, J = 8.5 Hz), 5.20 (dd, 1H, J=4.0 Hz, J=9.0 Hz), 3.93 (d, 1H, J
=18.0 Hz), 3.78 (d, 1H, J = 18.0 Hz), 2.81 (dd, 1H, J = 8.0 Hz, J = 18.0 Hz), 2.51 (dd,
1H, J = 4.0 Hz, J = 18.0 Hz), 2.43 (s, 3H); °C NMR (125 MHz, CDCls) § 207.9, 144.3,
139.0, 134.6, 131.9, 129.9, 128.1, 127.4, 122.4, 59.8, 53.6, 45.7, 21.5; IR (neat): 2923,
2854, 1763(s), 1595, 1488, 1336, 1158, 1092, 1010, 812, 662; MS (ESI, m/z): 416 (M +
Na"). HRESIMS Calcd for [C7H;sBrNNaO3S]™ (M + Na") 415.9932; Found 415.9938.

(S)-5-(2-bromophenyl)-1-tosylpyrrolidin-3-one (21)

Ts

Br

21
20

Compound 21 was prepared in 63% yield according to the general procedure. [a], =-

106.0° (¢ = 0.2, CHCL,). 98% ce (determined by HPLC: Chiralcel AD-H Column, 10/90
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iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 22.49 min (major), 21.57 min (minor)). 'H
NMR (500 MHz, CDCl3) & 7.68 (d, 2H, J = 8.5 Hz), 7.54 (dd, 1H, J= 1.0 Hz, J = 8.0 Hz),
7.42 (dd, 1H, J= 1.5 Hz, J= 8.0 Hz), 7.33 — 7.28 (m, 3H), 7.17 — 7.14 (m, 1H), 5.49 (dd,
1H, J=4.5 Hz, J= 9.5 Hz), 3.96 (dd, 2H, J = 18.5 Hz, J = 36.5 Hz), 2.93 (dd, 1H, J=9.5
Hz, J = 18.5 Hz), 2.45 (dd, 1H, J = 4.5 Hz, J = 18.5 Hz), 2.44 (s, 3H); °C NMR (125
MHz, CDCl;) & 207.6, 144.4, 140.1, 133.9, 133.2, 130.0, 129.4, 127.9, 127.8, 127.6,
121.6, 60.3, 54.7, 45.6, 21.5; IR (neat): 2922, 2852, 1760(s), 1596, 1465, 1440, 1349,
1090, 1025, 755, 660, 588; MS (ESI, m/z): 416 (M + Na"). HRESIMS Calcd for
[C17HsBrNNaO;S]" (M + Na")415.9932; Found 415.9936.

(S)-5-(p-tolyl)-1-tosylpyrrolidin-3-one (2m)

Ts

2m

20
Compound 2m was prepared in 61% yield according to the general procedure. [a], =-

67.3° (c = 0.5, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 254 nm; TR = 31.89 min (major), 34.06 min (minor)). 'H
NMR (500 MHz, CDCl;) & 7.54 (d, 2H, J = 8.5 Hz), 7.22 (d, 2H, J = 8.5 Hz), 7.09 (s,
4H), 5.23 (dd, 1H, J = 3.5 Hz, J = 9.5 Hz), 3.92 (d, 1H, J = 18.0 Hz), 3.75 (d, 1H, J =
18.0 Hz), 2.76 (dd, 1H, J = 9.5 Hz, J = 18.5 Hz), 2.54 (dd, 1H, J = 3.5 Hz, J = 18.5 Hz),
2.40 (s, 3H), 2.32 (s, 3H); °C NMR (125 MHz, CDCl5) & 208.9, 143.9, 137.9, 136.9,
134.8, 129.7, 129.4, 127.4, 126.3, 60.1, 53.5, 45.7, 21.5, 21.0; IR (neat): 2922, 1762(s),
1596, 1514, 1349, 1157, 1091, 1043, 661, 588; MS (ESI, m/z): 352 (M + Na").
HRESIMS Calcd for [CisH;oNNaO3S]" (M + Na") 352.0983; Found 352.0985.

(S)-5-(4-methoxyphenyl)-1-tosylpyrrolidin-3-one (2n)
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MeO Ts

2n

20
Compound 2n was prepared in 60% yield according to the general procedure. [a], =-

84.0° (c = 0.5, CHC13). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90

iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 46.19 min (major), 51.16 min (minor)). 'H
NMR (500 MHz, CDCl3) § 7.53 (d, 2H, J = 8.5 Hz), 7.22 (d, 2H, J = 8.0 Hz), 7.12 (d, 2H,
J=28.5Hz), 6.80 (d, 2H, J = 8.5 Hz), 5.24 (dd, 1H, J=2.8 Hz, J=9.5 Hz), 3.92 (d, 1H, J
=18.5 Hz), 3.79 (s, 3H), 3.74 (d, 1H, J = 18.5 Hz), 2.76 (dd, 1H, J=9.0 Hz, J = 18.5 Hz),
2.54 (dd, 1H, J = 3.5 Hz, J = 18.5 Hz), 2.40 (s, 3H); >*C NMR (125 MHz, CDCl;) &
208.9, 159.5, 143.9, 134.9, 131.8, 129.7, 127.7, 127.4, 114.2, 59.9, 55.3, 53.5, 45.7, 21.5;
IR (neat): 2924, 1761(s), 1612, 1514, 1348, 1247, 1151, 1003, 817, 663; MS (ESI, m/z):
368 (M + Na'). HRESIMS Calced for [C1gH;9NNaO,4S]" (M + Na') 368.0932; Found
368.0935.

1-tosylpyrrolidin-3-one (20)

Ts\N

L )=o

20
Compound 20 was prepared in 70% yield according to the general procedure. This
compound is known and the spectroscopic data match those reported.” "H NMR (500
MHz, CDCl3) & 7.72 (d, 2H, J = 8.5 Hz), 7.37 (d, 2H, J = 8.0 Hz), 3.55 (t, 2H, J = 9.0
Hz), 3.50 (s, 2H), 2.49 (t, 2H, J = 8.0 Hz), 2.45 (s, 3H); °C NMR (125 MHz, CDCls) &
208.2, 144.5,131.5, 130.0, 127.9, 53.7,44.9,37.2, 21.5.

1-tosyl-1-azaspiro[4.4]nonan-3-one (2p)
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Ts\N
-
2p

Compound 2p was prepared in 55% yield according to the general procedure. 'H NMR
(500 MHz, CDCly) 6 7.74 (d, 2H, J= 8.0 Hz), 7.31 (d, 2H, J = 8.0 Hz), 3.82 (s, 2H), 2.54
—2.49 (m, 2H), 2.46 (s, 2H), 2.43 (s, 3H), 1.92 — 1.85 (m, 2H), 1.67 — 1.63 (m, 2H), 1.58
—1.50 (m, 2H); °C NMR (125 MHz, CDCL) & 207.9, 143.7, 137.7, 129.7, 127.2, 72.9,
55.8,53.0,36.3, 23.1, 21.5; IR (neat): 2958, 1767(s), 1597, 1496, 1342, 1160, 1090, 821,

663, 590; MS (ESL, m/z): 316 (M + Na"). HRESIMS Calcd for [C;sH;sNNaO3S]" (M +
Na")316.0983; Found 316.0981.

(R)-1-((4-bromophenyl)sulfonyl)-5-heptylpyrrolidin-3-one (2q)

2q
20
Compound 2q was prepared in 70% yield according to the general procedure. [a], =+

38.5° (¢ = 0.75, CHCIl3). 99% ee (determined by HPLC: Chiralpak ADH Column, 10/90
iPrOH /hexane, 0.8 mL/min, 200 nm; TR = 12.29 min (major), 22.13 min (minor)). 'H
NMR (400 MHz, CDCl3) & 7.73 — 7.67 (m, 4H), 4.27 — 4.21 (m, 1H), 3.79 (dd, 2H, J =
19.6 Hz, J = 58.4 Hz), 2.34 (q, IH, J= 8.0 Hz, J=17.6 Hz), 2.20 — 2.15 (m, 1H), 1.74 —
1.64 (m, 1H), 1.56 — 1.48 (m, 1H), 1.36 — 1.18 (m, 10H), 0.89 (t, 3H, J = 6.8 Hz); °C
NMR (100 MHz, CDCls) 6 209.3, 137.3, 132.8, 128.7, 128.3, 57.9, 52.7, 42.6, 35.6, 31.7,
29.2,29.1,25.4, 22.6, 14.0; IR (neat): 2923, 2853, 1762(s), 1574, 1468, 1352, 1158, 1089,
739, 615; MS (ESI, m/z): 424 (M + Na"). HRESIMS Calcd for [C7H24BrNNa0;S]" (M +
Na") 424.0558; Found 424.0556.

(R)-5-heptyl-1-((2-nitrophenyl)sulfonyl)pyrrolidin-3-one (2r)
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2r

20
Compound 2r was prepared in 65% yield according to the general procedure. [oc]D = -

25.2° (¢ = 0.75, CHCI3). 99% ee (determined by HPLC: Chiralpak ADH Column, 10/90
iPrOH /hexane, 0.8 mL/min, 200 nm; TR = 33.77 min (major), 47.45 min (minor)). 'H
NMR (400 MHz, CDCl;) 8 8.12 (dd, 1H, J = 1.2 Hz, J = 7.6 Hz), 7.80 — 7.68 (m, 3H),
4.54 —4.48 (m, 1H), 3.85 (dd, 2H, J = 18.0 Hz, J = 56.8 Hz), 2.76 (q, 1H, J = 8.8 Hz, J =
18.0 Hz), 2.33 (d, 1H, J = 18.0 Hz), 1.75 — 1.67 (m, 1H), 1.58 — 1.50 (m, 1H), 1.35—1.19
(m, 10H), 0.89 (t, 3H, J = 6.8 Hz); °C NMR (100 MHz, CDCls) & 209.1, 143.9, 134.1,
132.4, 131.8, 131.3, 124.4, 58.5, 52.1, 43.2, 35.6, 31.6, 29.1, 29.0, 25.5, 22.5 14.0; IR
(neat): 2960, 2921, 2851, 1760(s), 1537, 1454, 1358, 1260, 1219, 1019, 597; MS (ESI,
m/z): 391 (M + Na'). HRESIMS Caled for [C17H24N;NaOsS]" (M + Na") 391.1304;
Found 391.1306.

(R)-5-(9-phenylnonyl)-1-tosylpyrrolidin-3-one (2s)

2s

20
Compound 2s was prepared in 63% yield according to the general procedure. [a], =

+26.5° (¢ = 1.0, DCM). 99% ee (determined by HPLC: Chiralcel AD-H Column, 10/90
iPrOH /hexane, 1.0 mL/min, 200 nm; TR = 12.59 min (major), 14.61 min (minor)). 'H
NMR (400 MHz, CDCls) 6 7.72 (d, 2H, J = 8.2 Hz,), 7.32 (d, 2H, J = 8.0 Hz), 7.29 —
7.25 (m, 2H), 7.19 — 7.14 (m, 3H), 4.24 — 4.17 (m, 1H), 3.79 (d, /= 18.8 Hz, 1H), 3.63 (d,
1H, J=18.8 Hz), 2.60 (t, 2H, J = 7.6 Hz), 2.43 (s, 3H), 2.20 (dd, 1H, J=18.0 Hz, J = 8.8
Hz),2.12 -2.07 (m, 1H), 1.77 — 1.67 (m, 1H), 1.60— 1.47 (m, 1H), 1.30 — 1.26 (m, 14H);
BC NMR (100 MHz, CDCl3) 8 210.2, 144.1, 142.9, 135.1, 130.1, 128.4, 128.2, 127.3,
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125.5, 57.8, 52.9, 42.4, 35.9, 35.7, 31.5, 29.4, 29.2, 29.1, 25.4, 21.5; IR (neat): 3289,
2924, 2853, 1762(s), 1598, 1494, 1452, 1349, 1158, 1092, 772, 587; MS (ESI, m/z): 464
(M + Na"). HRESIMS Calcd for [C26H35sNNaO3S]" (M + Na') 464.2235; Found 464.2237.

(R)-2-(9-phenylnonyl)-1-tosylpyrrolidine (5)

Ph 1S 1) (CH,SH),, BF3# Et,O PR IS

( N DCM, rt, 2h _ ( N
9 2) Raney Ni, H,, MeOH 9

2s @] 75% yield (2 steps) 5

Compound 5 was prepared in 75% yield (2 steps) according to the known procedure.*”
[a]p®® = -69.5° (¢ = 1.0, CHCl3). "H NMR (400 MHz, CDCl3) 8 7.71 (d, 2H, J = 10 Hz),
7.31 —7.26 (m, 4H), 7.18 — 7.17 (m, 3H), 3.62 — 3.55 (m, 1H), 3.40 — 3.34 (m, 1H), 3.22
—3.16 (m, 1H), 2.62 — 2.58 (m, 2H), 2.42 (s, 3H), 1.83 — 1.73 (m, 2H), 1.63 — 1.53 (m,
4H), 1.50 — 1.43 (m, 2H), 1.30 — 1.28 (m, 12H); °C NMR (125 MHz, CDCl5) & 143.0,
142.9, 135.2, 129.5, 128.4, 128.2, 127.5, 125.5, 60.6, 48.8, 36.4, 36.0, 31.5, 30.6, 29.6,
29.5(2), 29.4(9), 29.4(6), 29.3, 26.1, 24.1, 21.5; IR (neat): 2925, 2855, 1598, 1494, 1454,
1346, 1160, 1093, 815, 748, 699, 664, 588; MS (ESI, m/z): 450 (M + Na'). HRESIMS
Calcd for [CsH37NNaO,S]" (M + Na') 450.2443; Found 450.2441.

(R)-2-(9-phenylnonyl)pyrrolidine (5)

Ph IS . ph H
(% Li/Naphthalene R ( N

° THF, -78 °C \%\Q
5 5

Compound 5’ was prepared in 56% yield according to the known procedure.” This
compound is known and the spectroscopic data match those reported.® "H NMR (500
MHz, CDCl;) & 7.29 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H), 3.03 — 2.97 (m, 1H), 2.95 —
2.88 (m, 1H), 2.85 —2.78 (m, 1H), 2.60 (t, J = 9.5 Hz, 2H), 1.90 — 1.67 (m, 4H), 1.65 —
1.57 (m, 2H), 1.46 — 1.12 (m, 14H); >C NMR (125 MHz, CDCl3) & 142.9, 128.4, 128.2,
125.5,59.5,45.8, 36.0,35.3,31.5,31.4,29.7, 29.6, 29.5, 29.4, 29.3, 27.3, 24.9.
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(R)-1-methyl-2-(9-phenylnonyl)pyrrolidine (6, (-)-irniine)

Ph
m\& HCHO, NaBH, P'(” |
° MeOH, rt \%\Q
5 6

Compound 6 was prepared in 82% yield according to the known procedure.’ This
compound is known and the spectroscopic data match those reported.® [a]p™ = -108.5 (c
0.5, MeOH). 'H NMR (400 MHz, CDCl3) & 7.29 — 7.25 (m, 2H), 7.20 — 7.15 (m, 3H),
3.07 - 3.02 (m, 1H), 2.60 (t, J = 8.4 Hz, 2H), 2.30 (s, 3H), 2.10 (dd, J =18.0 Hz, /= 9.2
Hz, 1H), 1.98 — 1.88 (m, 2H), 1.79 — 1.72 (m, 1H), 1.68 — 1.57 (m, 4H), 1.44 — 1.39 (m,
1H), 1.37 — 1.10 (m, 13H); °C NMR (100 MHz, CDCls) & 142.9, 128.4, 128.2, 125.5,
06.4, 57.4, 40.5, 36.0, 33.9, 31.5, 30.8, 30.0, 29.6, 29.5, 29.4, 29.3, 26.7, 21.8.
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Compound 1a
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Compound 1b
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7~
HN
=
700 SHUCHAQ#E0 [modified by 0] Cy5-IC-Substrate-rac L IS 1
JmAl WAL2200 nim
5-:III-
E-ZI:I—-
343:-—-
|
E 300-
3 ]
] 2 -30.000
200~ 1.26320
1:III—-
5 ——e 1 1 -. -
- T T T R J T T
20.0 220 24.0 280 280 300 320 355
Retenton Time jmin]
Na. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min e
1 26.82 n.a. ¥64.782 118323 4555 n.a. BMB*®
2 30.00 n.g. 185.688 141454 54.45 n.g. BMB*®
Total: F0480 258778 100.00 a0oo
ano—SHUCHAO#E1 [modifled by 0] CyS-IC-Subs trate-chirsl-2 LV WIS 1
mAL WAVL200 nm
300+
3
-
E 200 1 .26.600
"
3
=
100+
. 1 2.30087 mi
2= 1 T I #_.l_'= T T
20.0 220 24.0 280 280 300 320 355
Retenton Time [min]
Mao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAL*min e
1 26.60 n.a. B0.872 115280 o999 n.a. BMB
2 30.08 n.g. 0058 0011 o1 n.g. BMB*®
Total: 80828 115301 100.00 a.00o
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Compound 1¢

Ts
HN™
=
1000 SHUCHAD#®73 [modified byd] PHeZ-IC-Subataie-rac L WIS 1
' AL WAL =200 nim
EDD—
2 =004
=
;
;) |
"
¥ 400-
< 1.30.587 2 .36.300
200+
1
Al ——T T
150 200 2510 300 350 40.0 45.0 500
Retenton Time jmin]
Mo. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mAU*min T
1 30.59 n.a. THITE 245008 4522 n.a. BMB
2 36.30 n.g. 32708 285218 H3.TH n.g. BMB*®
Total: BT.BE3 532226 10000 Q000
4000 SHUCHAD®#74 [modified byD] PHe2-C-Subs trale-chira L WIS 1
' AL WAL =200 nim
3,000+
_ 1.30.227
3
=
£ 2p00
-
"
&
E o
1,000+
) I.J | 2+36.233 ml
2 L R R R L R B | AT
150 200 250 300 35.0 40.0 45.0 500
Retantan Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAL min %
1 30.23 n.a. 2580.702 1890.344 BIT1 n.a. BMB*®
2 36.28 n.a. =] 5.588 029 n.a. BMB*®
Total: 2588.781 1885932 100.00 Q000
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Compound 1d

2400 ghuchao #1186 modifiad by0] N3C3-ic-aub-rec-80-10-10 U VIS 1
mAl WAL 200 nm
2,000+
I 1,500
< ]
=
;
=
A ]
E 1,0004
- ]
125920 229573
500+
15 — I ; oo
- R R LI L L L L ] LI e
100 150 200 250 300 35.0 40.0 450
Relention Time jmin]
No. Ret.Time Peak Mame Height Frea Rel.Area Amount Type
min mAL mALU*min e
1 25.82 n.a. 7T18.230 4B5.336 47.30 n.a. BMB*®
2 28.57 n.g. T3.422  541.8894 52.70 n.g. BMB*®
Total: 1421.652 10282289 100.00 Q000
4000 ghuchao #117 [modifiad byd] N3C3-lc-aub-chiral-80-10-10 U WIS 1
! mAL WAL200 nm
3,000+
z
=
£ 2000+
A
k]
&
z 1.25.780
1,000+
- - |, 2 -29.460 ol
- L B R R B B B B R B B B B R R S R T T 1511
100 150 200 250 300 35.0 40.0 450
Retention Time [min]
Mo. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAL*min %a
1 25.78 n.a. 1419.828 1030.001 B.21 n.a. BMB®
2 28,46 n.a. 11.728 8220 ora n.a. BMB®
Total: 1431.656 1038220 100.00 Qo00
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Compound 1e

H
N\Ts
Nphth”™ 3
==
2 Ann—SHUCHAD #1232 [madified by0) L WIS 1
" mAL WAL 2200 nm
1,500+
Z
= ]
% 1,000
=
- E|
=
&
E
] 1 .44.640
500+
2 -57 960
R e B —_—
300 40.0 500 80.0 T0.0 750
Relention Time jmin]
Nao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min £
1 44.64 n.a. HME6.855 BTZ.830 2.78 n.a. BMB*®
2 57.86 n.g. FT.B06 TBOS3IE 4721 n.g. BMB*®
Total: H24.661 1553364 100.00 a.00o
sno_SHUCHAD#123 |modied nyd) L WIS 1
"TAD WL 200 i
500
_ 400
z
= J
i 3004
2 ]
"
E -
= 200-] 2 -58.433
100y
145320 -
= 1 Tt T T T LN
30.0 350 40.0 4510 50.0 550 60.0 850 oo TS50
Relention Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAU*min T
1 45.32 n.a. H386 §.000 143 n.a. BMB*®
2 58.43 n.g. 191.850 412885 B8.57 n.a. BMB*®
Total: 167.338 418585 100.00 Q000
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Compound 1f
Ts
-
HN
sno. N _Z
3
an_SHUCHAD#TT [modited by 0] BnOCE-IC-Subs rrate-ras U WIS 1
mAL WAL2200 nm
400y
E 300+
E
=
-
2 ]
¥ 200-
e
1.52927 £ A4S
100+
A ——— ] T
20.0 300 400 500 0.0 700 8BS0
Relention Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min e
1 283 n.a. 44,283 197138 4559 n.a. BMB*®
2 64.43 n.g. 134.385 225127 53.31 n.g. BMB*®
Total: Z78.888 4223287 100.00 Q000
sno—SHUCHAQ#TE [modified by 0] BnOCS-IC-Substrate-chits v WIS 1
mAL WAL2200 nim
400
2 3004
=
E
] ] 1.53.420
"
¥ 200
=
100
2.65.413
'5=—|—'—'—|—|- ¥ T T T T T 1— T T .—l_ J—l—l_ T T
20.0 300 400 500 0.0 700 B50D
Retention Time [min]
Mao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min k0
1 53.42 n.a. ZB.ETE 320088 BE.TE n.a. BMB*®
2 65.41 n.g. 3214 4032 1.24 n.g. BMB*®
Total: 2082 324121 10000 Q000




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2014

Compound 1g

Ts
HN”
=
1000 SHUCHAD #64 Imodified by D] FPH-IC-Subatreia-rac L WIS 1
' mAL WAL =200 nm
ED0=
E 800~
=
;
=
3 E|
5 4004
= J
145673
200 248307
_| r——_ T =T
B O L e e o e e e e e B e LA B A e ey
400 42.0 44 0 450 450 50.0 52.0 550
Retantan Time [min]
Nao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min £
1 45.57 n.a. Z38.076 250838 52.B6 n.a. BMB*®
2 48.81 n.g. 190.847 ZIFTIE 4714 n.g. BMB*®
Total: 428,822 474574 10000 Q:a00
1E00 SHUCHAD®ES [moadified byd]  PH-IC-Subafrate-chira U WIS 1
’ —mALll WAL =200 nim
1,500}
12504
Z ]
= 1.:I:I:I—_
;
=
2 ]
E 750+ 248727
=
500+
250
s 1.45733
B S ORI S U A
400 42.0 44 0 450 450 50.0 52.0 550
Retenton Time [min]
Mo. Ret.Time Peak Name Height Hrea Rel.Area Amount Type
min mAL mAU*min T
1 45.73 n.a. 4704 47399 052 n.a. BMB
2 48.73 n.g. 724.831 BODET4 H9.48 n.g. BMB
Total: T28.535 914472 10000 Qoo
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Compound 1h

Ts
HN™
=
1000 ik & #3509 modified byd] C-200-10-aub-NaPh-80-10-ac L WIS 1
! mAL WAL 200 nm
500
E 500~
=
;
2
P 400 1.23.233
=
235460
200
20 — T — — T T T T T =
150 20.0 30.0 40.0 500 B80.0
Retention Time [min]
Mao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAL*min W
1 28.23 n.a. 5032 2597481 51.10 n.a. BMB*
2 35.45 n.a. 2B0.080 275147 4890 n.a. BMB®
Total: f64.122 552528 100.00 Q000
3500 & #308 madified byo] Uy WIS 1
S TmAD WL 200 nin
3.000-]
2500
2 ]
= 20004
: ]
® 1,500
¥ 1
2 ]
10004 2.35.520
500
R o1 -23.353 -
=3 T T T T T T T T T T T T
150 200 30.0 40.0 50.0 60.0
Retanton Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAU*min T
1 28.35 n.a. 23.095 13207 138 n.a. BMB®
2 35.54 n.a. H4 582 ©34.BBE 8881 n.a. BMB*
Total: WMT.ETT 948083 10000 0.000
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Compound 1i

Ts
HN™
=
F
=00 Fikk 8125 |modified by0] ¥F-200-5-rec-aub-4FPh-82-8 LN WIS 1
el WWLZ15 nm
500+
400
z
f- L
Z 300-
= ]
o
"
g ]
200+ § Bdiid 236013
100—
" ! |I —
=2 N R S A UL DL R R B B R B
30.0 313 32.5 336 35.0 353 3T.5 3586 410
Retenton Time [min]
Mao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAl mAL*min e na.
1 3411 n.a. 183,185 128242 47.05 n.a. BMB*®
2 36.01 n.a. 2878 144330 5285 n.a. BMB*®
Total: ¥F6.163 Z7¥2571 10000 Q000
E00 ik %126 [modified by0] WK-200-5-chirel-aub-4FPh-82-8 L WIS 1
JmAal WAL =200 nm
:25—-
= 5004
z ]
=
i
"
§ 1 134 267
250+~
1254
- L 236300 ek
<2 T T T A e e e e e e e I e
30.0 313 32.5 336 35.0 3.3 3T.5 358 410
Retantan Time [min]
MNo. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAU*min T
1 3427 n.a. BT.E25 185553  BRE2 n.a. BMB*
2 36.30 n.a. 1.484 0742 038 n.a. BMB*
Total: 2H8.388 185385 100.00 Q0040
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Compound 1j
Ts
HN”
=
Cl
1300 SHUCHAO®E2 Imodified byD] 4LIFPH-IC-Subatrale-rac LN WIS 1
=S Al VWWL=200 nm
1.333-
3 B0
= 1
-
§ 5004
" ]
g 1.34.840
= ]
4004 233400
200+
1 T L ! -
20— . R T S
300 32.0 34.0 35.0 35.0 40.0 430
Retentan Time [min]
Mo. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mALU mAL*min £
1 34.84 n.a. 475313 418405 5238 n.a. BMB®
2 35.40 n.g. Jr4.808  380.380 47.62 n.g. BMB*®
Total: BD.221 T9B.TBE 100.00 Qao0d
1E00 SHUCHAQ®ES /modified by D] 4 CIFH-IC-Subatrala-chira L WIS 1
A TImAD WL 200 nn
5000
25004
Z ]
% 2000
& ]
| ]
2 15004
= ] 233067
1,000
500
. i 1.34853 1 ‘
0o 5 T e
300 32.0 34.0 35.0 38.0 40.0 430
Retanton Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min %
1 34.85 n.a. 18.594 15884 118 n.a. BMB®
2 38.07 n.g. 1286.020 1348 882 BE.B4 n.a. BMB*®
Total: 1305.813 1385577 100.00 0000
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Compound 1k

Ts
HN™
=
Br
2 00 SHUCHAD #66 jmodilied by 0]  4BrPH-IC-5ulbs rale-fac U s 1
' m ALl WAL200 mm
1,500+
2
o
W 1,000
§ 1.37.133
2 - 42220
500+
205 : T —
300 35.0 40.0 450 50.0 550
Retention Time fmin]
MNa. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAl  mAU*min a
1 a7.13 n.a. T3ETET T31.4979  BDAB n.a. EM
2 42.22 n.a. G30.028 TIG6.633 4882 n.a. ME
Total: 1374 B15 1458.612 100.00 0.000
2 (0 SHUCHAD #67 jmodified by D] 4BrPH-IC-Subs rale-chiral U S 1
' m ALl WAL 200 mm
1,500+
:
m
® 1,000 2 -42.073
500+
1 - 37.287
0= ; Es ; L e ey
300 35.0 40.0 450 500 550
Retention Time jmin]
Ma. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAl  mAU*min a
1 ar.ze n.a. 11.387 T7.959 0.72 n.a. EME"
2 42.07 n.a. 066658 1102836 9928 n.a. EMB
Total: O7BO55 1110.795  100.00 0.000
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Ts
HN™
=
Br
2000 SHUCHAD®T1 [modified byD] ZBrPH-IC-Subatrale-rac LN WIS 1
' mMAL WAL 200 nm
1,500+
z
f- 4
¥ 1,000
- 1 «40.780
k]
&
<
1 264013
500
| ™
=2 1 1 T T ]
150 30.0 400 500 60.0 ™o
Relention Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAl mALU*min W
1 40.78 n.a. EDB.BBE  ©51.248 52.35 n.a. BMB*®
2 54.01 n.g. F22.831 HB7T5033  47.85 n.g. BMB*
Total: 1431.818 1836281 100.00 a0oa
1500 SHUCHAQ®T2 imodified by D] 2BrPH-IC-Suba trela-chira L WIS 1
"’ JmaAl WAL=200 nm
1.233—-
1.:I:I:I-
z ]
% BOO
2 ]
]
" ]
-! .
§ 600
2 ] 263133
433—.
200
ol -20T700 .
-1 — T I R I T
150 300 40.0 5010 800 o
Relention Time [min]
Mao. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAU*min T
1 40.70 n.a. 18.382 12.551 152 n.a. MB*
2 §3.13 n.g. 4894.847 B12837 §E8.48 n.g. BMB
Total: 513.338 B25488 100.00 a0oo
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Compound 1m

Ts
HN™
=
s nap_SHUCHAO#83 [modified byd) LV VIS 1
S TmAD WL 200 nn
2.533—.
_2.333—-
z
- ]
£ 1500
5 ]
=
&
E o
1,000
153567
] 2 564
500~
-2-'—"..,|.,.1...,,., i
100 200 300 40.0 50.0 800
Retenton Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mAU*min %
1 B3.57 n.a. 830.838 TE1808 B2B5 n.a. BMB"
2 55.47 n.g. 4H6.97H  TDG.548 47.15 n.g. BMB*®
Total: 1117.811 1488457 100.00 0000
1000 SHUCHAO®TD Imodified by D] 4MaPH-IC-Subatrais-chira L WIS 1
S TmAD WL 200 ni
2.533-
Z.ZIZI:I—-
3
= ]
% 1500
= ]
-
"
g ] 153613
1,000=~
500
j2 <55
- L S L B ——T e
100 200 300 40.0 50.0 500
Retantan Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAl mALU*min kL
1 53.51 n.a. 1038.315 1546988 BE.89 n.a. BMB*®
2 558.69 n.a. 0348 0083 g1 n.a. BMB"*
Total: 1038.5853 1547078 100.00 Q000
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Compound 1n

Ts
HN™
=
~
O
1700 2 120325-200-B&117 Imodifisd by D] U WIS 1
! JmALl WAL 200 nm
1,250
Z 1000
= ]
5 ]
£ 7504
i ]
< ]
5504 1+36.733
] 2 -38.740
2504
20 S T e
200 250 30.0 350 40.0 450 480
Retenton Time [min]
No. Ret.Time Peak Mame Height Frea Rel.Area Amount Type
min mAL mAU*min %
1 3679 n.a. 454.802 IT02ET 53.85 n.a. BMB*®
2 38.74 n.g. F6.87T8  316.071 46.05 n.g. BMB*®
Total: B41.680 ©B5.338 100.00 Q000
1000 2 120325-200-E#1158 Imodified by 0] U WIS 1
! mAL WAL 200 nm
B0 0=
E 800~
=
;
=
3 E|
P 4004
z 2+38.763
200~
o «3EI4T
o e e B e I e e e T B
200 250 30.0 350 40.0 4510 480
Retenton Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAlL mAL min %a
1 36.35 n.a. 0135 0.138 005 n.a. BMB*®
2 38.75 n.g. 30.451  285.537 5985 n.g. BWMB
Total: 30.588 288575 10000 Q000
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Compound 1q
.Bs
HN
M
6
3.000 20120328-200-B #4395 [medified by 0] Uv_MS_1
’ JmaAl WA/L:200 nm|
2 500
2 0004
% ]
o ] 1.16.3402 - 18.273
g 1,500
g1
2 ]
2 1,000~
500-]
] A . )
-S04 T 1 UL T T .
7.0 100 12.5 15.0 17.5 200 225 28.0
Retenticn Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL  mAU*min e
1 16.34 n.a. 1503.509 727.333 48.38 na.  BMB*
2 18.27 n.a. 1514.804 776137 51.62 n.a. BMB*
Total: 3018.313 1503.470 100.00 0.000
8.000 20120328-200-B #4896 [modified by 0] W VIS 1
’ Al VWA L:200 nm|
5,250
g 5,000-] 1-16.127
g 1
§ 3,750~
2
< ]
2,500
1,250
] A\ \ L 2-18.260 minl
B T e e A S A
7.0 10.0 12.5 15.0 175 200 225 26.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 16.13 n.a. 4985633 1693.787  99.84 na  BMB*
2 18.26 n.a. 3.764 0.955 0.08 na.___ BMB*
Total: 4989.397 1684.752 100.00 0.000
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Compound 1r

_Ns
HN
\M
6
2.0p0_20120328-200-8 #4893 sc-4Ns-substrate-IB-200-05-95-5-rac UV _VS_1
' AU WAL:200 nm
1.500-
2
§ 1.0004 1-27.780
£ 1 2 - 28.980
2
£
500
1 T s
s
20.0 225 25.0 275 30.0 325 35.0 37.5 40.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min Y
1 27.78 n.a. 885.136 523.838  45.97 n.a. BM
2 28.98 n.a. 812926 615716 54.03 n.a. MB
Total: 1698.062 1139.554 100.00 0.000
5.000 20120328-200-B #4898 [modified by 0] Uv_ s 1
' m Al WAL:200 nmi
4,000+
% 3,000
§ E 1-26.853
E J
3 2,000
2 |
1,000
1 , 2 - 28.820 ;
e e R EEEREEE S s s S S e
20.0 22.5 250 275 30.0 32.5 35.0 37.5 40.
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 26.85 n.a. 2402.239 1468.068  99.77 n.a. BMB
2 28.82 n.a. 7.031 3.446 0.23 n.a. BMB*
Total: 2408.268 1471.514 100.00 0.000
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Compound 1s

Ts
HN”
=
8
2200 SHUCHAD #126 modified by U WIS 1
_“"ALI WAL =200 nm
1,500+
z
=
2 1,000+
=
- ]
<
50 1.21.833
] 226220
B T e e i I e e e e
188 21.3 225 238 250 28.3 2T 5 288 300
Retenton Time [min]
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min %
1 21.89 n.a. 488,867 3TOE53 277 n.a. BMB*®
2 26.22 n.g. F2.660 339748 47.23 n.g. BMB*®
Total: BF2.528 T19401 10000 Q000
1700 SHUCHAD#135 [madified by 0] U WIS 1
' 4mAl WAL =200 nm
1250
g 1000
= ]
£ 750
% 2 -26.620
500
2504
] y 122340 "
B L B I B B e e T T B B B e e
188 21.3 225 238 250 28.3 2T 5 286 300
Retanton Time [min]
Mo. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min %
1 22.34 na. 2355 1585 027 na. BMB*®
2 26.62 n.g. FB6.488 5HZ.188 B9.73 n.g. BMB*®
Total: FBE.B54 5H3TE4 10000 Qoo
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Compound 2a

TS
N
m
(0]
1000 20120328-200-b #174 [modified by 0] Uv VIS 1
' JmAU WWL:200 nm
2,500—_
2,000
1,500]
1,000-]
J 1-10.013
5004 2 -13.627
-2:—_.‘..lf.\.‘.—.l....T...'.‘..'..‘....‘l_....l....l""f*ﬁ
0.0 25 50 75 10.0 125 15.0 175 21.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min Yo
1 10.01 n.a. 837578 197642 4885 n.a. BMB*
2 13.63 n.a. 459.238  206.912  51.15 na.  BMB*
Total: 1296.816 404.554 100.00 0.000
3000 20120328-200-b #175 [modified by 0] Uv _vis 1
' mAU WWL:200 nm
2 00
2,000
1,500
7 1-9.700
1,000—_
500—-
2:_' fiﬂq_ A | 2-13.767 min
- — 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
c.o 25 50 75 10.0 125 15.0 175 21.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU min Yo
1 9.70 n.a. 1315449 292326 9953 na. 3MB
2 13.77 n.a. 3.800 1.392 047 n.a. BMB*
Total: 1319.249 293718 100.00 0.000
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Compound 2b
T
N
(@)
>0p_20120328-200-b #181 [modified by 0] UV VIS _1
m AL WWVL200 nm
150
100+
: 1-30.367
50— /2\-41.22?
_:—____ — B L_'—,_— min|
— — —T 7T T T
200 250 300 350 400 450 50.0 540
[Py Dat Tima Dasal Mamsas Haimht Avras Dal Ara= Aramiimb Tuna
Mg, RetTime Peak Name Height Area RelArea Amocunt Type
min mAU  mAU"min Yo
1 30.37 na. 60.325 66.765 5077 na. DMDB*
2 4123 na. 47098 64.742 48213 na. 3MB*
Total: 115423 1315068 100.0C 0.000
1 200—20120328-200-b #182 [modified by 0] Uv VIS 1
" mAU WWVL200 nm
1,000+
00—
EUU__ 2 -39.900
400+
200
7 | _1-30.267 I/ \ ]
T T T — min
T T 1 T T T T T T T T T T
200 250 300 350 400 450 500 540
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU min Yo
1 ac.z2y na. 3a2n 2837 027 na. BMB*
2 3590 na. 554374 963995 9973 na. BMB
Total: 557644 966632 100.00 0.000
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Compound 2¢

Ts
Ph N
6]
500 20120328-200-b #203 [modified by 0] Uv_vIs_1
mAL WWL:200 nm
400+
é 300
g i
=
o
8 j
2 2004
2 ] 1 - 22 953
2 - 28.387
100+
1
-10 — : ———— : S — min
5.0 10.0 15.0 20.0 250 30.0 350 40.0 450
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAlU  mAU*min %
1 2295 n.a. 155368 84662 4884 na. BMB*
2 28.39 n.a. 122797 8B8.670 5116 na. BMB*
Total: 278165 173.332 100.00 0.000
900 20120328-200-b #202 [modified by 0] UV_VIS_1
—mAL WVL200 nm
750
525—_
éjsuni
5 - 1-22.300
2
2 375
2 ]
250
125
__ ! T L-ZT-ZEEET Illm
-10 T T T T T T T T T
50 10.0 15.0 200 250 0.0 350 40.0 45.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area RelArea Amount Type
min mAU  mAU*min %
1 22.90 n.a. 403643 221984 9959 n.a. BMB
2 28.87 n.a. 2149 0.925 S n.a.  BwMmB*
Total: 405792 222909 100.00 0.000
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Compound 2d
Ts
N
N3™\ /3
O
1 pon 2020205 200 b A22S [nodiied Ey0] Lhends A
| LS00 nr
=00
50+
40+
1 1 _zz Bog 188
i "| I'|
1 |
. s | II I|
|
1 II II
1 | | | \
J 1 \
_ | _ Y
P e ———— RS
140 175 200 =25 =50 =5 =10 5 250
Ho. | R Time Peak Marmre Height Area Re.fres Anount Type
min Al AN Yo
1 200 n.a. 24020 155991 4834 n.a BMEF
2 2419 n.a. 321.225 1665890 5166 n.a. BMEF
Total: 65,245 R2ES21 10000 0.000
1300 SOM00E A0 b #EEE [rnodified beid) b nAS
Jed i T
1 00
Sanl
rr-zzm
T |
| ||
T |
i ||
200 |
- II|
b \
P ] . ,l '\____'IE;M i
L B e e e e e e e L e e e e e e S B
140 175 200 =5 A0 75 0.0 =5 =5
Mo . Ra Tirme Peak Mame Height Aras Re Arem Amournt Type
min sl mAl*nin O
il =] n.a. 2874 FEzEIT o954 n.a. BB
2 234.83 n.a. 1.6589 0524 045 n.a. BME
Totd: 618404 352793 10000 0.000
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Compound 2e

Ts
N
Nphth {73
00 2012032 5-200-b #332 [modified by D] Uv WIS 1
A WAL200 nm
253—-
ZZIII—-'
150~
1:1:1—‘
501 150520
261320
-2 T T T T
300 40.0 S00 0.0 T0.0 DO
No. | RetTime Peak MName Height Ama Rel.Area Amount Type
min mAU mAU*min %
1 h0.52 n.a 80.701 124203 50.53 n.a. BNMB
2 §1.82 n.a. 478668 121588 4847 n.a. BMB®
Total: 108.588 245801 100.00 0.000
120 20120328-200-b #333 Imodifiad by0] W WIS 1
J WAL 200 nm
1,000~
500+
800+
: 1 .43 160
400+
200t
1 1 y 260633 main]
-1 —— T T T e
30.0 400 S0.0 s0.0 700 800
No. Ret.Time Peak Name Height Area RelArea Amount Type
min mALl mAL*min k.
1 4816 na. 498737 1147743 2933 na. BMB
2 60.583 n.s. 0.098 0.080 0.01 na. BMB*®
Total: 498.833 1147.834 100.00 0.000
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Compound 2f
Ts
N
BnO 3
O
0 20120328-200-b #2652 Imodifiad by D] Uv WS 1
S TmAl WL 200 nim
253—-
233:
153:
133:
] 1 -31.647
o 240213
50
4 . -
0 iy
T T T T —T 7T
250 30.0 350 40.0 450 500
No. Ret.Time Peak Mame Height Area Rel.Area Amocunt Type
min mALl mALU*min g
1 3185 na. 59854 48 560 4855 na. BrMB*
2 40.21 n.a. 56.850 F1433 5144 na. BMB®
Total: 125.804 B 882 100.00 Q000
5 ono-20120325-200-0 #263 [modified by ) Uv s 1
' ALl WL 2200 nm
4,000
3,000+
2,100 Ol 130733
1,000+
. 2 -40.087 i
=3 T T T T T T T T T T T T T T "
250 300 350 400 450 50.0
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mALl mAU*min k.
1 30.79 na. 1951.728 WMO5T48 9945 na. BMB*
2 40.08 n.a. 13.703 7728 055 n.a. BMB*®
Total: 1975.431 W14 477 100.00 000
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Compound 2g
Ts
Ph N
0]
. gop_2N120328-200-b #2127 [madified hy 0] IV VIS _1
! _mAlU WAWL200 nm
1,500
1,250
1,000
750
500 1.28747
2 -3L.607
250
"D—-—'ﬂg N U &,_ - mir|
- L DAL L T L I B R R B
00 5.0 100 1 200 250 300 350 400 450
No. | Ret.Time Peak Name Height Area Rel Area Amount Type
min mAU _ mAU min Yo
1 2875 na. 454907 308.005 47.09 na. BMB’
2 3061 n.a. 372452 346072 5291 na. BMB’
Total: 827358 654.077 100.00 0.000
1 000—20120328-200-b 4213 [modified by 0] UV VIS 1
' mAU WWVL:200 nm
800+
600+
400 1-28.847
200+
__J |'/\_n _— —— e — L 2 - 31480 miRn
-4+
0.0 50 10.0 15.0 200 250 300 350 400 450
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min Yo
1 28.85 n.a. 393346 271434 9990 na. BMB*
2 3148 n.a. 0.075 0.281 0.10 na. BMB*
Total: 202420 271.716 100.00 0.000
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Compound 2h
Ts
N
O
5000 20120325-200-b #3389 modified by D] U WIS 1
' AL WAWL200 nm
4,000+
3,000
1 125533 3.31260
2,000+
1,000+
5 L ——, £l
T T T L DA B R e B B e e B B |
100 150 200 250 300 350 400 450 500
No. Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAL mALU*min k]
1 25.58 n.a. 2178.132 13BREAT  48.17 n.a. BMB*
2 31.28 n.a 2083635 1435770 50.83 n.a. BMB*®
Total: 4238. 767 2826457 100.00 0.000
1100-2120328-200-b #341 [modified by 0] U WIS 1
' _-"‘ALI WAL =200 nim|
5D 0=
E_' ]
- &S00+
i 4
= 1.26.100
TE ]
E 400y
200+
232207
TN E— e ———— ..
100 15.0 20.0 250 30.0 350 400 450 500
Retenton Time [min]
No. Ret.Time Peak Mame Height Area RelArea Amount Type
min mAlL mAL*min g
1 26.10 n.a. 491.527 358988 8943 na. BMB®
2 32.21 n.g. 3.851 1.858 0.51 na. BMB®
Total: 495478 380854 100,00 0.000
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Compound 2i
Ts
F |
N
0]
1000 20120328-200-B #474 [modified by 0] UV _VIS_1
' maAL WVL:200 nm
800+
=)
600+
E
Ll
2
m
2
2 400
=}
=T
1-36.913
2 - 42 467
2004
T ! T TITITT
-30 T T T T
200 30.0 40.0 50.0 60.0 65.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min mAU  mAU*min %
1 36.91 n.a. 280222 401925 5137 n.a. BMB*
2 42.47 n.a. 220.946 380490 48.63 n.a.  BMB*
Total: 501169 782415 100.00 0.000
£.000 20120328-200-B #473 [modified by 0] UV _VIS_1
! AU WVL:200 nm)
5,000
4,000
=)
E
Ll
2 3,000+
m
2
S 2 - 41.960
=z
2,000
1,000+
1-37.8F0 i
[ — | 1__,_Iﬁ | | min|
200 30.0 40.0 50.0 60.0 65.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min h)
1 37.86 n.a. 27468 27.968 0.55 n.a. BMB*
2 41.96 n.a. 2357.842 5070.208  99.45 n.a.  BMB
Total: 2385.310 5098.176 100.00 0.000
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Compound 2j
Ts
Cl I
N
@]

1000 20120328-200-b #194 [modified by 0] Uv_vIs 1
' mAL WWL:200 nm
HUU
FN0-|
400

1 1-37.487 2 -42.627
200+
4 ) \"F‘— \ T -
40 min|
N e B B B
50 300 350 400 450 50.0 580
Neo. | Ret.Time Peak Name Helght Area Rel.Area Amount Type
min mAU mAU*min Yo
1 3749 na. 253738 311.874 51.01 n.a. BMB*
2 4263 na 2618556 209583 4899 na BMB*
Total: A15593 611458 10000 nnon

1200 20120328-200-b #1395 [modified by 0] Uv Ms 1
" mAU WVL:200 nm

1,000
800
600

] 2 -42.267
400+
200
| — 1 -37.447 | _
A
250 300 350 400 450 50.0 58.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU min %
1 3745 na. 0.092 0.387 0.06 n.a. BMB*
2 4227 n.a. 546260 668.088 9994 n.a. BMB
Total: 546.353 668.476 100.00 0.000
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Compound 2k
Br TS
N
(0]
800 2012032€-200-b #189 [modified by 0] Uy VIS 1
JmAU WWVL200 nm
700
600
500
4004
300+
1 2 - 46.973
1-42.193
2004
B FCTTRZTIXRiTYL TR e
350 375 400 425 450 475 500 525 550 580
No Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAilJ mAU“min Yo
1 4219 na. 163.338 252473 5058 na.  BMB*
2 46.07 n.a. 108443 246718 40.42 n.a. BMB*
Total: 361.781 499.192 100.00 0.000
150 2012032€-200-b #190 [modified by 0] Uv VIS 1
Jm AU WWL:200 nm
300
250
200
150 2-47.127
1004
50
. 1-42,807 )
i em— m— UL
5.0 375 400 425 450 475 50.0 525 55.0 58.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU"min Yo
1 42.81 n.a. 0.113 0.033 0.02 n.a. BMB*
2 4713 na. 125.032 152817 9998 n.a. BMB
Total: 125.145  152.84%9 100.00 0.000
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Compound 21
Ts
N
Br
O
3800 20120328-200-b #191 [modifed by0] Uv VIS 1
! JmAU WWVL:200 nm
3,000+
2,500+
2,000
1,500
: 1-21.187
1,000
] 2 -22.293
500
] _ I rin
A7 |....|...\“.f|.. =
0.0 50 100 15. 2040 250 300 360
Neo, Ret.Time Paak Mame Height Area Rzl Area Amount Type
= rr
min mALU mAU*min %
1 2119 na. 1110.329 539675 5309 na BM *
2 2279 na. 720,394 476856 4691 na. B*
Total: 1830.723 1016531 10000 0.000
3 000 20120326-200-b #192 [Inodiled by 0] Uv Vs _1
' N WWVL:200 nm
2,500
2,000—_
1,500]
1,000
: 2 -22.493
500
i _Jr1 20567 min|
AT —— e
00 50 100 150 200 250 300 36.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU " min Yo
1 21567 na. 13.648 4.1€9 0.77 n.a. BMB*
2 2249 na. 806700 536655 9923 n.a. BMB*
Total: 820348 540824 100.00 0.000
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Compound 2m

Ts
N
@]
800 20120323-200-b #199 [modified by 0] Uv Ms 1
JmAU WWVL:200 nm
625
500
375
250
J 1-31.560
125 2 -33.527
w_'J S . ;/_ _ _min|
- T T T 7T I T T T 7T I T T T T I T T T T I T T 7T I T T T 7T I T T T 7T I T T T T I T T T T I T
0.C Q0 10.0 150 20.0 250 300 350 40.0 480
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 31.56 n.a. 216.688 156.299 4944 n.a. BMB*
2 3352 na 113212 159640 5058 na. BMB*
Total: 329.900 316.139 100.00 0.000
2 000 20120328-200-b #200 [modified by 0] Uv vIs 1
' mAU WWVL:200 nm
1,500
1,000
1 1-31.887
500
1 JL 2 - 34.060 .
e e —
0.0 10.0 200 300 400 50.0
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU"min %
1 31.89 n.a. 649.524 493845 9998 na. BMB*
2 34.06 n.a. 0.091 0.090 0.02 n.a. BMB*
Total: 649615 493.936 100.00 0.000
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Compound 2n

Ts
MeO |
N
0]
400 20120328-200-b #172 [modified by 0] JV VIS 1
mAU WWVL:200 nm
300
200+
1 1-46.733
100
i 2 -50.133
RN E——— S S S SS aee  eee
0.0 10.0 200 300 400 500 65.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min Yo
1 46.73 na. 117.633 124689 4865 n.a. BMB
2 5013 na 75930 131 588 5135 na BMB*
Total: 193.563 256.277 100.00 0.000
800 20120328-200-b #173 [modified by 0] Uv VIS 1
JmAU WWL:200 nm
625
500
375
] 1-46.187
250
125-]
-10—_—. “‘T‘”—‘J. —— — |'2'._51'.160. —ii
0o 100 200 300 400 500 650
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min Yo
1 46.19 n.a. 258555 275138 9993 n.a. BMB
2 51.16 n.a. 0.329 0.190 0.07 n.a. BMB*
Total: 258.884 275.329 100.00 0.000
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Compound 2a’

Ts
.\\\\N
5
@]
2 500 20120328-200-b #259 5¢-4-207-rac-ADH-200-0.8-80-10-2 UV MS 1
: mAL WAL:200 nm
Z.ODU—-
g 1,500
§ 1,000~ 1-11.713
] 2-15.667
500 |\
e |\
404 T . TR T ;
0.0 50 10.0 15.0 200 25.0
Retention Time [min]
No. | Ret.Time Feak Name Height  Area  Rel.Area Amount  Type
min mAU  mAU*min %
1 11.71 n.a. 924,492 225516 46.77 n.a. BEMB
2 15.67 n.a. 581912 256696 53.23 n.a BMB
Total: 1506.404 482211 100.00 0.000
20120328-200-b #258 [modified by 0] Uv Mis 1
2'5",’0_m.nu WAWLZ00 nm|
Z.DDD—-
g 1,500+
§ 1.000—- 2-15.913
|
500+ |
407 L e ,'J—. s — min
0.0 5.0 10.0 15.0 200 25.0
Retention Time [min]
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min Yo
1 12.09 n.a. 15.178 3.027 0.56 n.a. BMB*
2 15.01 n.a, 1019.365  540.498  99.44 n.a. BMB
Total: 1034.543 543.525 100.00 0.000
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Compound 2q

Bs
N
6
230 201203 26-200-b #475 [modifisd byd] L _WIs_1
" mALl WAL 200 nim
1,500
E
=
2 19 1-12.653
]
]
]
<
5004
2.22633
5 T - T T T -
sS.0 0.0 15.0 200 250 300 350
Reiantion Time [min]
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min e
1 12,65 na. ®@4.480 500170 4879 n.a. BMB*
2 2263 na. 39653 525008  51.21 na. BMB*
Total: 1274.113 1025176 100.00 0.000
§.000 20120328-200-0 #4786 [mod ified by 0] uv_vs_1
m WAL:200 nm)|
5.000- 1-12.287
4,000+
% 4
§ 3,000
E B
g ]
2 ]
2,000+
1,000+
T J 2-22.133 minl
=50 T T T T T T T
.o 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40
Retention Time [min]

No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min o
1 12.28 n.a. 4957102 1824.678  ©8.88 na. BMB*
2 22.13 n.a. 0.070 0.374 0.02 na.  BMB*
Total: 4957.171 1825.052 100.00 0.000
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Compound 2r

Ns
N
6
800 20120328-200-B #488 [modified by 0] Uyv_MS_1
Jmal WAWL200 nm)|
625
5 5004
§ 3?5—:
2 ]
3]
2 ]
250
] 1-34.827
] 2-48.203
-20 T T T T
15.0 200 30.0 40.0 50.0 60.0 65
Retention Time [min]
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 34.83 n.a. 193.685 2561.957  49.04 n.a. BMB
2 48.28 n.a. 123.088  261.771 50.96 na.  BMB*
Total: 316.683 513.728 100.00 0.000
1 50020120328-200-8 #4889 [modified by 0] uv_Ms_1
’ m AL WWL:200 nm|
1,200+
1,000
2
‘s 800
:
5 sool 1-33.767
2
400+
200
] 2.47.447 i
2 e
15.0 300 40.0 50.0 65
Retention Time [min]
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min S
1 33.77 n.a. 623.531 910438 88.93 n.a. BMB
2 47.45 n.a. 0.720 0.665 0.07 na.  BMB*
Total: 624.251 911.102 100.00 0.000
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Compound 2s
Ts
Ph |
( N
9
O
200 2012032 8-200-b #2581 Imodifiad by D] L WIS 1
. MAL WL 200 nm)
1,500+
1,000
] 112453
500 2+14.027
1
-2 T T T L L e e LB e e e e e
10.0 13 125 138 150 183 175 188 200
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAl*min e
1 12.45 n.a. 5F1.374 181835 4807 n.a. BMB®
2 14.03 n.a. 454.315 195408 5183 na. BMB®
Total: 1035.880 378245 100.00 0.000
g 2012032 5-200-0 #3260 [modifed by0] Uy WIS 1
JmAl WAL 2200 nm
525:
E-ZI:I—.
375+
1 1-12.587
253—-
125—.
1 f L 214613
=2 ""I'"'"I'""I‘I'""II""I"'"I"'"I""I'I
100 M3 125 138 150 163 175 158 200
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mAL*min ]
1 12.58 n.a. B[2.000 101202 9088 n.a. BMB
2 14.61 n.s. 0.537 01328 0.12 na. BMB*
Total: $[2.537 101328 100.00 0.000
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