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1. General methods

Unless otherwise stated, all reagents were purchased from commercial suppliers and used
without further purification. All reactions were carried out in air and using undistilled solvent,
without any precautions to exclude moisture unless otherwise noted. Organic solutions were
concentrated under reduced pressure on an EYELA N-1001 rotary evaporator. Reactions were
monitored by thin-layer chromatography (TLC) on silica gel precoated glass plates (0.2 + 0.03
mm thickness, GF-254, particle size 0.01-0.04 mm) from Yantai Chemical Industry Research
Institute, P. R. China. Chromatograms were visualized by fluorescence quenching with UV light at
254 nm. Flash column chromatography was performed using silica gel (particle size 0.04 — 0.05
mm) from Yantai Chemical Industry Research Institute, P. R. China. 'H and *C NMRspectra were
recorded in CDCl; on Varian Inova (400 MHz or 300 MHz and 100 MHz or 75 MHz, respectively)
spectometer. Chemical shifts (5 ppm) are relative to the resonance of the deuterated solvent as the
internal standard (CDCls, & 7.27 ppm for proton NMR, & 77.23 ppm for carbon NMR). '"H NMR
data are reported as follows: chemical shift (6, ppm), multiplicity (s = singlet, d = doublet, q =
quartet, m = multiplet), coupling constants (/) and assignment. Data for °C NMR are reported in
terms of chemical shift (8, ppm). High-resolution mass spectra (HRMS) for all the compounds
were determined on Micromass GCT-TOF mass spertrometer with ESI resource. Elemental
analysis was preformed using a Carlo-Erba EA-1110 instrument. High performance liquid
chromatography (HPLC) was performed on an Agilent 1200 Series chromatographs using a Daicel
Chiralpak OD-H, AD-H or AS-H column (0.46cm x 25 cm). X-ray data were recorded on a
Rigaku Mercury CCD/AFC diffractomrter. Optical rotations are reported as follows: [o] o™ (c in g
per 100 mL, solvent).
2. Reaction Optimization

Table S2.1. Effects of catalyst

Quinine Quinidine Cinchonine Cinchonidine

1a 1b 1c 1d
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Entry” Cat Temp. Time (h) Yield (%)” Dr° Ee (%)
1 1a RT 24 87 53/47 53
2 1b RT 24 87 48/52 47
3 1e RT 24 30 52/48 7
4 1d RT 12 79 81/19 25
5 Te RT 12 80 57/43 0.2
6 1f RT 12 90 65/35 28
7 1g RT 12 90 60/40 25
8 1h RT 6 74 85/15 49
9 1i RT 12 85 57/43 18
10 1j RT 6 52 79/21 30
11 1k RT 6 62 74/26 18
12 11 RT 12 65 81/19 12

“Unless noted, reactions were carried out with 2a (1.5 mmol), 3a (0.3 mmol), 1 (2.5 mol %),
and in toluene (2.0mL) at room temperature. ” Isolated yield. © Determined by chiral HPLC
analysis. ¢ Determined by chiral HPLC analysis.

Table S2.2. Effects of Solvent
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(0] SPh O
Ph—SH + Ph&ej\o Cat 1h (2.5 mol %) ph)\(lksph
= Solvent Ph NH
Ph hil
O
2a 3a 4a
Entry ? Solvent Temp.(°C)  Con. Time (h)  Yield (%)° Dr*¢ Ee (%)
1 THF RT 0.15M 24 64 78/22 15
2 CHCl; RT 0.15M 24 92 86/14 54
3 PhMe RT 0.15M 6 74 85/15 49
4 PhCl RT 0.15M 18 94 84/16 50
5 m-Xylene RT 0.15M 18 84 85/15 49
6 DCE RT 0.15M 24 72 85/15 55

“Unless noted, reactions were carried out with 2a (1.5 mmol), 3a (0.3 mmol), 1h (2.5 mol %), and in
solvent (2.0 mL).” Isolated yield. ¢ Determined by chiral HPLC analysis. ¢ Determined by chiral

HPLC analysis.
Table S2.3. Effects of substrate concentration and catalyst loading
o) SPh O
Ph—sSH + Ph&%ko Cat 1h (2.5 mol %) ph)\(u\sph
N:< chlorobenzene, -20°c pPh NH
Ph T

o]

2a 3a 4a
entry” Sol. Temp.(°’C) Time (h) Yield (%)’ dr’ ee”
1° PhCl -20 18 94 93/7 78
2¢ PhCl -20 18 94 95/5 86
3¢ PhCl -20 18 96 95/5 87
4° PhCl -20 18 88 95/5 88
5Y PhCl -20 24 75 94/6 84
6% PhCl -20 8 96 95/5 86
7 PhCI -20 4 97 96/4 85

“Unless noted, reactions were carried out with 2a (1.5 mmol), 3a (0.3 mmol), 1h (2.5 mol %), and in
solvent (2.0 mL).” Run in 1.0 ml of chlorobenzene. © Run in 3.0 ml of chlorobenzene. ¢ Run in 4.0
ml of chlorobenzene. ¢ Run in 6.0 ml of chlorobenzene.” 2 mol % of 1 was used.® 5 mol % of 1h was
used.” 10 mol % of 1h was used. Isolated yield. / Determined by chiral HPLC analysis. * Determined
by chiral HPLC analysis.

3. General Experimental Procedure For Asymmetric Thio-Michael/Ring
Opening of Thiols to Olefinic Azlactones
In an ordinary tube equipped with a magnetic stirring bar, the solution of Thiol 2 (0.75 mmol),

catalyst 1i (2.5 mol %) in PhCl (2.0 mL) was stirred at -20 °C for 30 min, and then Olefinic
4
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Azlactone 3 (0.15 mmol) was added. After the reaction mixture was stirred for 16-36 h at -20 °C.
The reaction mixture was directly loaded onto a silica gel and purified by flash chromatography
(eluent: petroleum ether/ethyl acetate = 5:1, then dichloromethane) to give desired products 4a-4o0.
S-phenyl 2-benzamido-3-phenyl-3-(phenylthio)propanethioate 4a
Q 96% yield, 87% ee, dr = 95/5 [Daicel Chiralcel AD-H, hexane/i-PrOH
@—gs_(o (90:10) , flow rate: 1.0 mL-min™, A = 210 nm, t (major) = 31.986, t (minor)
AN OSO = 41.742]; [0]p?® = -38.57 (¢ 0.42, CHCly); 'H NMR (400 MHz, CDCls): &
7.83 (d, J = 7.2 Hz, 2H), 7.57 (t, J = 7.2 Hz, 1H), 7.49 (t, J = 7.2 Hz, 2H),
“ 7.39-7.32 (m, 7H), 7.29 (d, J = 7.6 Hz, 2H), 7.25-7.23 (m, 4H), 7.16-7.15
(m, 3H), 5.49 (dd, J = 8.4 Hz, J = 5.2 Hz, 1H), 5.03 (d, J = 4.8 Hz, 1H); °C NMR (75 MHz,
CDCly) 6 196.97, 167.18, 138.05, 134.54, 133.49, 133.20, 132.71, 132.25, 129.64, 129.21, 128.86,
128.78, 128.35, 128.21, 127.98, 127.35, 126.84, 125.65, 63.22, 55.56; IR (KBr) V. 3344.9,
1707.4, 1644.0, 1579.6, 1514.0, 1480.9, 747.0, 688.9 cm™'; HRMS (ESI): m/z = 470.1243 (calcd
for Co3H23NO,*?S,+H " = 470.1243); Elem. anal. calculated for CosHy3sNO,S,: C 71.61, H 4.94, N

2.98; found: C 71.31, H 4.86, N 3.15.

S-phenyl 2-benzamido-3-(2-methoxyphenyl)-3-(phenylthio)propanethioate 4b

Q 92% vyield, 85% ee, dr = 97/3 [Daicel Chiralcel AS-H, hexane/i-PrOH
M@_gs—(o (90:10) , flow rate: 1.0 mL-min', A =210 nm, t (major) = 12.142, t (minor)
HN OS@ =20.575 ]; [o]p>® = -22.01 (¢ 1.89, CHCl3); '"H NMR (400 MHz, CDCl;): &

7.80 (d, J = 7.2 Hz, 2H), 7.56 (t, J= 7.2 Hz, 1H), 7.48 (t, J = 7.4 Hz, 2H),

4p 7.45-7.38 (m, 3H), 7.37-7.29 (m, 3H), 7.28-7.17 (m, 5H), 7.13 (d, /= 6.0

Hz, 2H), 6.94-6.82 (m, 2H), 5.54 (dd, J = 8.4 Hz, J = 4.8 Hz, 1H), 5.50 (d, /= 4.4 Hz, 1H), 3.90
(s, 3H); C NMR (75 MHz, CDCls) § 196.93, 167.28, 156.55, 134.65, 134.30, 133.78, 132.15,
132.04, 129.53, 129.45, 129.20, 129.17, 129.04, 128.85, 127.61, 127.31, 127.13, 126.40, 120.81,
110.91, 62.55, 55.82, 50.04; IR (KBr) V. 3413.8, 1701.6, 1654.6, 1581.4, 1514.8, 1478.6,
1438.6, 793.7, 746.9, 689.2 cm™'; HRMS (ESI): m/z = 500.1349 (caled for CooHpsNO5> Sy+H =
500.1349); Elem. anal. calculated for Cy90H,5NO3S;,: C 69.71, H 5.04, N 2.80; found: C 69.41, H
4.93,N2.92.

S-phenyl 2-benzamido-3-(3-methoxyphenyl)-3-(phenylthio)propanethioate 4c
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Voo Q 96% yield, 89% ee, dr = 97/3 [Daicel Chiralcel AD-H, hexane/i-PrOH
@—gs_(o (80:20) , flow rate: 1.0 mL-min”, A = 254 nm, t (major) = 18.396, t
o @ (minor) = 20.888 ; [a]p> = -41.92 (¢ 0.26, CHCL;); 'H NMR (400 MHz,
ng CDCly): 6 7.84 (d, J = 7.6 Hz, 2H), 7.58 (t, J= 7.2 Hz, 1H), 7.50 (t, J =
7.2 Hz, 2H), 7.43-7.28 (m, 5H), 7.28-7.02 (m, 7H), 6.97 (d, J = 7.6 Hz,
1H), 6.94 (s, 1H), 6.81 (d,J=8.0 Hz, 1H), 5.48 (dd, /= 8.8 Hz, J=5.2 Hz, 1H), 5.00 (d,J=5.2
Hz, 1H), 3.73 (s, 3H); °C NMR (100 MHz, CDCl3) & 197.06, 167.20, 159.80, 139.55, 134.57,
133.48, 133.21, 132.68, 132.31, 129.82, 129.68, 129.26, 129.24, 128.90, 128.02, 127.35, 126.85,
120.66, 114.07, 113.64, 63.17, 55.50, 55.29; IR (KBr) Vin.x: 3468.7, 3267.7, 1699.9, 1653.0,
1600.6, 1526.9, 1488.6, 1438.5, 878.2, 743.1, 691.0 cm™'; HRMS (ESI): m/z = 500.1349
(caled for CaoHasNO52S,+H' = 500.1349); Elem. anal. calculated for CooHasNOsS,: C 69.71, H
5.04, N 2.80; found: C 69.23, H 4.96, N 2.87.
S-phenyl 2-benzamido-3-(phenylthio)-3-m-tolylpropanethioate 4d
" Q 90% vyield, 75% ee, dr = 96/4 [Daicel Chiralcel OD-H, hexane/i-PrOH
@—Ss_(o (80:20) , flow rate: 1.0 mL-min”, A =210 nm, t (minor) = 9.718, t (major)
AN OS@ = 11.302]; [o]p*® = -17.38 (c 1.22, CHCL3); 'H NMR (400 MHz, CDCly): 3
ng 7.85 (d, J = 7.6 Hz, 2H), 7.59 (t, /= 7.2 Hz, 1H), 7.51 (t, /= 7.2 Hz, 2H),
7.46-7.37 (m, 3H), 7.32 (t, J = 7.6 Hz, 3H), 7.29-7.20 (m, 5H), 7.20-7.12
(m, 2H), 7.09 (d, J = 6.8 Hz, 2H), 5.41 (dd, J = 8.4 Hz, J = 5.2 Hz, 1H), 5.34(d, J= 5.2 Hz, 1H),
2.42(s, 3H); °C NMR (100 MHz, CDCls) 8 197.54, 167.24, 136.55, 135.62, 134.63, 133.64,
133.21, 133.06, 132.34, 130.89, 129.69, 129.36, 129.24, 128.98, 128.24, 128.20, 127.79, 127.41,
126.93, 126.66, 62.73, 51.63, 19.71; IR (KBr) Vpyu: 3413.4, 1699.6, 1641.3, 1579.8, 1527.3,
1478.2, 1439.1, 888.9, 746.1, 689.4 cm'; HRMS (ESI): m/z = 484.1398 (caled for
C29H25N023282+H+= 484.1399); Elem. anal. calculated for CyoHsNO,S,: C 72.02, H 5.21, N 2.90;
found: C 71.40, H 4.97, N 2.96.
S-phenyl 2-benzamido-3-(3-nitrophenyl)-3-(phenylthio)propanethioate 4e
93% vyield, 88% ee, dr = 95/5 [Daicel Chiralcel AD-H, hexane/i-PrOH (80:20) , flow rate: 1.0
mL-min”, A =254 nm, t (major) =19.595, t (minor) = 33.325]; [o]p"® = -62.10 (c 1.00, CHCL;); 'H
NMR (400 MHz, CDCls): & 8.28 (s, 1H), 8.11 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 7.2 Hz, 2H), 7.69

(d, J=17.2 Hz, 1H), 7.60 (t, J = 7.0 Hz, 1H), 7.52 (t, J = 7.2 Hz, 2H), 7.46 (t, J = 8.0 Hz, 1H),
6
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7.42-7.32 (m, 5H), 7.30-7.20 (m, 5H), 7.13 (d, J = 8.4 Hz, 1H), 5.53 (dd,

ON :\<S J=8.6 Hz, J=5.0 Hz, 1H), 5.11 (d, J= 4.8 Hz, 1H); *C NMR (100 MHz,
O
% CDCl3) 5 196.50, 167.48, 148.29, 140.53, 134.61, 134.47, 133.22, 132,61,
o0
(0]

131.92, 130.02, 129.79, 129.52, 129.49, 129.07, 128.69, 127.41, 126.37,
e 123.56, 123.25, 62.86, 55.22; IR (KBr) Vpyu: 3469.9, 3297.9, 1698.4,
1640.2, 1579.3, 1531.3, 1477.9, 1438.7, 839.3, 748.8, 689.9 cm;
HRMS (ESI): m/z = 515.1074 (caled for CosHyuN>0,>*S,+H = 515.1094); Elem. anal. calculated
for Co5H2,N,04S,. C 65.35, H 4.31, N 5.44; found: C 65.03, H4.16, N 5.56.
S-phenyl 2-benzamido-3-(4-fluorophenyl)-3-(phenylthio)propanethioate 4f
Q 98% yield, 88% ee, dr = 96/4 [Daicel Chiralcel AD-H, hexane/i-PrOH
. S o (80:20) , flow rate: 1.0 mL-min”, A = 254 nm, t (major) = 15.299, t
HN OS@ (minor) = 23.814 ]; [a]p>® = -42.59 (¢ 0.27, CHCl;); 'H NMR (400 MHz,
CDCl;): 6 7.84 (d, J = 7.6 Hz, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.50 (t, J =
“ 7.4 Hz, 2H), 7.37-7.30 (m, 7H), 7.29-7.20 (m, 3H), 7.18 (d, J = 6.8 Hz,
2H), 7.12 (d, J = 8.8 Hz, 1H), 6.98 (t, J = 8.2 Hz, 2H), 5.47 (dd, /= 8.2 Hz, J= 5.8 Hz, 1H), 5.00
(d, J = 5.2 Hz, 1H); °C NMR (75 MHz, CDCls) & 196.92, 167.22, 162.45 (Jr.c = 246.0 Hz),
134.59, 133.94, 133.45, 132.94, 132.42, 130.13 (Jr.c = 8.3 Hz), 132.87, 129.82, 129.35, 128.99,
128.24, 127.40, 126.73, 115.77 (Jrc = 21.8 Hz), 63.20, 54.96; IR (KBr) Vp.: 3346.5, 1711.5,
1641.3, 1601.5, 1509.8, 1479.3, 1438.5, 842.4, 743.7, 690.0 cm™'; HRMS (ESI): m/z = 488.1147
(calcd for ngszFN023ZSZ+H+= 488.1149); Elem. anal. calculated for C,sH»,FNO,S,: C 68.97, H
4.55,N 2.87; found: C 68.22, H 4.43, N 2.82.

S-phenyl 2-benzamido-3-(2,4-dichlorophenyl)-3-(phenylthio)propanethioate 4g

Q 97% yield, 87% ee, dr = 98/2 [Daicel Chiralcel AD-H, hexane/i-PrOH
Cl
o 3 o (80:20) , flow rate: 1.0 mL-min”, A = 254 nm, t (major) = 10.880, t
HN SQ (minor) = 11.594 ]; [a]p>® = -28.21 (¢ 0.56, CHCl;); '"H NMR (400 MHz,
(0]
ng CDCLy):  7.82 (d, J = 7.2 Hz, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.50 (t, J =
4g

7.2 Hz, 2H), 7.43-7.30 (m, 6H), , 7.30-7.05 (m, 8H), 5.60 (d, J = 4.4 Hz,
1H), 5.53 (dd, J=9.0 Hz, J = 4.6 Hz, 1H); '°C NMR (100 MHz, CDCl;) § 196.17, 167.23, 134.64,
134.52, 134.48, 134.30, 133.36, 132.47, 132.44, 132.38, 130.63, 129.85, 129.63, 129.41, 129.37,

128.97, 128.27, 127.54, 127.36, 126.51, 61.98, 51.62; IR (KBr) Vimax: 3239.7, 1702.8, 1642.6,
7
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1580.9, 1526.2, 1478.0, 1439.0, 790.7, 740.7, 688.9 cm™'; HRMS (ESI): m/z = 538.0464 (calcd
for CosHa1*>CLNO,*2S,+H" = 538.0464); Elem. anal. calculated for CosHy CLNO,S,: C 62.45, H
3.93, N 2.60; found: C 61.98, H3.91, N 2.73.
S-phenyl 2-benzamido-3-(naphthalen-2-yl)-3-(phenylthio)propanethioate 4h
Q 98% yield, 85% ee, dr = 96/4 [Daicel Chiralcel AD-H, hexane/i-PrOH
'O > o (80:20) , flow rate: 1.0 mL-min-1, A = 254 nm, t (major) = 21.076, t
HN OS@ (minor) = 24.000 J; [a]p™® = -64.00 (¢ 1.00, CHCls); 'H NMR (400 MHz,
CDCly): 6 7.87-7.79 (m, 4H), 7.78-7.69 (m, 2H), 7.66-7.54 (m, 2H),
" 7.53-7.44 (m, 4H), 7.43-7.37 (m, 2H), 7.36-7.29 (m, 3H), 7.24-7.14(m,
4H), 7.14-7.08 (m, 2H), 5.59 (dd, J = 8.8 Hz, J = 5.6Hz, 1H), 5.16(d, J = 5.2Hz, 1H); *C NMR
(100 MHz, CDCl;) & 197.08, 167.28, 135.44, 134.58, 133.57, 133.23, 133.07, 132.77, 132.31,
129.70, 129.29, 129.25, 128.92, 128.80, 128.10, 128.08, 127.80, 127.54, 127.39, 126.80, 126.46,
126.06, 63.22, 55.95; IR (KBr) vmax: 3365.8, 1707.1, 1645.4, 1579.2, 1514.0, 1482.8, 762.8,
746.9, 715.6 cm™'; HRMS (ESI): m/z = 520.1399 (caled for C3,HysNO,*?S,+H'™ = 520.1399);
Elem. anal. calculated for C5,H,5NO,S,: C 73.96, H 4.85, N 2.70; found: C 73.47, H4.77, N 2.79.
S-p-tolyl 2-benzamido-3-phenyl-3-(p-tolylthio)propanethioate 4i
Q 93% yield, 85% ee, dr = 94/6 [Daicel Chiralcel AD-H, hexane/i-PrOH
3 (90:10) , flow rate: 1.0 mL'min”', A = 254 nm, t (major) = 31.500, t
%O OMG (minor) = 54.788 1; [a]p> = -24.60 (¢ 1.00, CHCl;); 'H NMR (400 MHz,
CDCly): 6 7.84 (d, J = 7.6 Hz, 2H), 7.58 (t, /= 7.2 Hz, 1H), 7.50 (t,J =
4i 7.6 Hz, 2H), 7.40 - 7.35 (m, 2H), 7.34 - 7.23 (m, 5H), 7.23 - 7.18 (m,
1H), 7.17 -7.12 (m, 2H), 7.11 - 6.95 (m, 4H), 5.45 (dd, J = 8.8 Hz, J = 4.8 Hz, 1H), 4.99 (d, J
=4.4 Hz, 1H), 2.34 (s, 3H), 2.30 (s, 3H); °C NMR (100 MHz, CDCls) § 197.42, 167.13, 139.85,
138.31, 138.26, 134.45, 133.56, 133.33, 132.21, 130.00, 129.37, 128.83, 128.73, 128.30, 128.11,
127.34, 123.36, 63.07, 55.85, 21.41, 21.23; IR (KBr) Vi 3462.7, 3359.1, 30659, 1714.1,
1648.6, 1505.3, 1482.8, 809.1, 7204, 694.2cm™'; HRMS (ESI): m/z = 498.1557 (calcd
for C30H27N023 2SZ+H+= 498.1558); Elem. anal. calculated for C30H,7NO,S;: C 72.40, H 547, N
2.81; found: C 72.05, H 5.29, N 3.04.

S-p-tolyl 2-benzamido-3-(3-bromophenyl)-3-(p-tolylthio)propanethioate 4j
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Me 98% yield, 83% ee, dr = 92/8 [Daicel Chiralcel AD-H, hexane/i-PrOH
Br Q (80:20) , flow rate: 1.0 mL-min™', A = 254 nm, t (major) = 14.704, t
0
(minor) = 18.912 |; [a]p™® = -38.71 (c 2.64, CHCl;); '"H NMR (400
HN s{ }M
o e

MHz, CDCl;): 6 7.84 (d, J = 7.6 Hz,, 2H), 7.58 (t, J = 7.2 Hz, 1H),
4 7.54-7.45 (m, 3H), 7.39 (d, J = 8.0 Hz, 1H), 7.29-7.26 (m, 3H),
7.18-6.98 (m, 8H), 5.41 (dd, J = 9.0 Hz, J =5.2 Hz, 1H), 4.88 (d, J = 5.2 Hz, 1H), 2.35(s, 3H),
2.31(s, 3H); °C NMR (100 MHz, CDCls) & 197.14, 167.25, 140.64, 140.07, 138.68, 134.52,
133.52, 132.32, 131.58, 131.25, 130.29, 130.16, 130.14, 128.92, 128.85, 127.38, 126.92, 123.17,
122.67, 62.90, 55.54, 21.47, 21.29; IR (KBr) Vi 3468.8, 3290.7, 1698.0, 1643.7, 1596.8, 1530.8,
1489.2, 882.3, 808.8, 691.6 cmi'; HRMS (ESI): m/z = 576.0661 (calcd for CsoHae  BrNO,**S,+H"
=576.0661); Elem. anal. calculated for C3)HBrNO,S,: C 62.49, H 4.55, N 2.43; found: C 61.95,
H4.37,N2.51.
S-p-tolyl 2-benzamido-3-(3-nitrophenyl)-3-(p-tolylthio)propanethioate 4k
Me 94% yield, 85% ee, dr = 92/8 [Daicel Chiralcel AD-H, hexane/i-PrOH
ON Q (80:20) , flow rate: 1.0 mL-min”, A = 210 nm, t (major) = 17.493, t
(minor) = 39.423 J; [a]p>® = -48.70 (¢ 0.54, CHCL); '"H NMR (400
ngo MHz, CDCl;): § 8.26 (s, 1H), 8.11 (d, / = 8.0 Hz,, 1H), 7.85 (d, J =
7.6 Hz, 2H), 7.67 (d, J=7.2 Hz, 1H), 7.60 (t, J= 7.2 Hz, 1H), 7.52 (t,
J =12 Hz, 2H), 7.46 (t, J= 7.6 Hz, 1H), 7.30-7.23 (m, 2H), 7.19 (d, J = 7.6 Hz, 2H), 7.16-7.08
(m, 3H), 7.05 (d, J= 7.6 Hz, 2H), 5.49 (dd, J = 9.0 Hz, J = 4.8 Hz, 1H), 5.05(d, /= 4.8 Hz, 1H),
2.36(s, 3H), 2.30(s, 3H); °C NMR (100 MHz, CDCls) & 196.95, 167.44, 148.24, 140.67, 140.33,
139.11, 134.52, 134.47, 133.76, 133.33, 132.54, 130.29, 129.71, 129.04, 128.11, 127.40, 123.58,
123.15, 122.87, 62.71, 55.50, 21.50, 21.31; IR (KBr) Vpa: 3299.5, 16829, 1639.4, 1602.2,
1579.5, 15312, 1490.1, 14454, 8354, 727.9, 693.1 cm™'; HRMS (ESI): m/z = 543.1375
(caled for C3oHagN,0472S,+H' = 543.1407); Elem. anal. calculated for C3oHyeN>O4S,: C 66.40, H
4.83, N 5.16; found: C 65.94, H 4.69, N 5.00.
S-p-tolyl 2-benzamido-3-(2,4-dichlorophenyl)-3-(p-tolylthio)propanethioate 41
95% vyield, 84% ee, dr = 96/4 [Daicel Chiralcel AD-H, hexane/i-PrOH (90:10) , flow rate: 1.0
mL-min”, A = 254 nm, t (major) = 14.944, t (minor) = 22.664 |; [OL]D26 =-17.75 (¢ 1.38, CHCly);

'H NMR (400 MHz, CDCLy): & 7.83 (d, J = 7.6 Hz,, 2H), 7.59 (t, J = 7.2 Hz, 1H), 7.51 (t, J= 7.2
9
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e Hz, 2H), 7.45 (d, J = 8.4Hz, 1H), 7.39 (s, 1H), 7.32-7.25 (m, 2H),
Q 7.20-7.12 (m, 4H), 7.12-7.02 (m, 4H), 5.54 (d, J = 4.0 Hz, 1H),
cl & 5.47 (dd, J = 8.6 Hz, J =4.4 Hz, 1H), 2.35 (s, 3H), 2.31 (s, 3H); °C
o i os{%Me NMR (100 MHz, CDCl;) §"*C NMR (101 MHz, CDCls) & 196.66,
167.19, 140.13, 138.67, 134.66, 134.57, 134.42, 13431, 133.44,
133.21, 133.14, 132.41, 130.55, 130.19, 129.62, 128.97, 128.56,
127.48, 127.37, 123.03, 61.89, 51.97, 21.50, 21.31; IR (KBr) Vinax: 3300.4, 1702.6, 1645.1, 1584 .4,
1581.7, 1474.4, 863.1, 808.0, 7083 cm™'; HRMS (ESI): m/z = 566.0776 (calcd for
C30Has CLNO,*?S,+H' = 566.0777); Elem. anal. calculated for C3H,sCLNO,S,: C 63.60, H 4.45,
N 2.47; found: C 63.47, H 4.46, N 2.58.
S-4-isopropylphenyl 2-benzamido-3-(3-bromophenyl)-3-(4-isopropylphenylthio)propane
thioate 4m
96% yield, 84% ee, dr = 92/8 [Daicel Chiralcel AD-H, hexane/i-PrOH
(80:20) , flow rate: 1.0 mL-min™', A = 254 nm, t (major) = 7.999, t (minor)
0 =10.490 ]; [a]p>® = -31.40 (¢ 1.00, CHCl;); "H NMR (400 MHz, CDCL5):
™ OSW 8 7.84 (d, J = 7.6 Hz, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.53-7.44 (m, 3H),
7.39 (d, J = 7.6 Hz, 1H), 7.30 (m, 3H), 7.24-7.06 (m, 8H), 5.43 (dd, J =
8.8 Hz, J =5.6 Hz, 1H), 4.88 (d, J = 5.2 Hz, 1H), 3.10-2.70 (m, 2H),
1.25-1.15 (m, 12H); C NMR (100 MHz, CDCly) & 197.17, 167.29, 150.76, 149.52, 140.72,
134.53, 133.57, 133.46, 132.35, 131.60, 131.26, 130.33, 129.25, 128.95, 127.59, 127.55, 127.41,
126.92, 123.47, 122.68, 62.95, 55.52, 34.06, 33.90, 23.98, 23.93; IR (KBI) Viax: 3264.4, 2959.3,
1689.2, 1638.9, 1598.6, 1579.7, 1527.4, 1487.6, 889.2, 825.3, 690.1 cm'; HRMS (ESI): m/z
=632.1287 (caled for CsyHi**BrNO,”S,+H™ = 632.1287); Elem. anal. calculated for
C34H34BINO,S,: C 64.55, H 5.42, N 2.21; found: C 64.31, H 5.30, N 2.30.
S-4-chlorophenyl 2-benzamido-3-(4-chlorophenylthio)-3-(3-methoxyphenyl)propanethioate
4n
98% vyield, 82% ee, dr = 94/6 [Daicel Chiralcel OD-H, hexane/i-PrOH (90:10) , flow rate: 1.0
mL-'min”, A = 254 nm, t (minor) = 14.912, t (major) = 16.990 J; [a]p>® = -25.60 (c 0.75, CHCLy);
'H NMR (400 MHz, CDCLy): & 7.84 (d, J = 7.6 Hz,, 2H), 7.59 (t, J = 7.2 Hz, 1H), 7.51 (t, J= 7.2

Hz, 2H), 7.43-7.30 (m, 4H), 7.25-7.18 (m, 3H), 7.14 (d, J = 8.8 Hz, 1H), 7.06 (d, J = 8.0 Hz, 2H),
10
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o 6.99-6.87 (m, 2H), 6.82 (d, J = 8.0 Hz, 1H), 5.46 (dd, J = 8.8 Hz, J

Voo Q =5.2 Hz, 1H), 4.96 (d, J = 4.8 Hz, 1H), 3.73 (s, 3H); >C NMR (100
S

%0 MHz, CDCl5) & 196.67, 167.22, 159.90, 139.00, 136.20, 135.75,

134.41, 134.21, 133.34, 132.47, 131.46, 129.95, 129.58, 129.41,
4n 128.98, 127.35, 125.26, 120.60, 114.13, 113.80, 63.01, 55.61, 55.33;
IR (KBr) Vinax: 3286.6, 1702.5, 1643.3, 1598.9, 1524.4, 1474.9, 899.1, 861.3, 747.6, 692.1 cm™";
HRMS (ESI): m/z =568.0569 (calcd for CaoHpi CLNO;**S,+H™ = 568.0569); Elem. anal.
calculated for Cy90H»3CILNO3S,: C 61.26, H 4.08, N 2.46; found: C 61.14, H 4.13, N 2.56.

S-4-bromophenyl 2-benzamido-3-(4-bromophenylthio)-3-(3-methoxyphenyl)propanethioate

40
Br 93% yield, 83% ee, dr = 95/5 [Daicel Chiralcel OD-H, hexane/i-PrOH
MeQ Q (90:10) , flow rate: 1.0 mL-min”', A = 254 nm, t (minor) = 16.614, t
%O (major) = 19.051 J; [o]p>® = -21.90 (¢ 0.79, CHCl3); '"H NMR (400 MHz,

CDCly): 6 7.83 (d, J = 7.6 Hz,, 2H), 7.59 (t, J= 7.2 Hz, 1H), 7.55-7. 43

4o (m, 4H), 7.36 (d, J = 8.0 Hz, 2H), 7.31-7. 25 (m, 2H), 7.22 (t, J = 8.0

Hz, 1H), 7.14 (d, J=9.2 Hz, 1H), 6.99 (d, J= 8.0 Hz, 2H), 6.96-6.88 (m, 2H), 6.82 (d, /= 8.0 Hz,
1H), 5.45 (dd, J = 8.8 Hz, J =52 Hz, 1H), 4.98 (d, J = 4.8 Hz, 1H), 3.73 (s, 3H); °C NMR (100
MHz, CDCl;) 6 196.57, 167.21, 159.91, 138.96, 135.99, 134.33, 133.32, 132.55, 132.49, 132.36,
132.13, 129.99, 129.00, 127.35, 125.87, 124.52, 122.50, 120.56, 114.14, 113.76, 63.01, 55.41,
55.34; IR (KBr) Viax: 3294.8, 1702.2, 1644.9, 1598.3, 1524.0, 1471.2, 1434.2, 864.2, 815.0, 696.1
cmﬁl; HRMS (ESI): m/z = 657.9544 (calcd for C29H2380Br2NO33ZSZ+H+= 657.9544); Elem. anal.

calculated for Cy90H»;BroNO3S,: C 52.98, H 3.53, N 2.13; found: C 52.46, H 3.55, N 2.29.

11
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4. X-ray data of chiral 4f

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

Limiting indices

Reflections collected / unique

Completeness to theta = 25.35

Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

shelxl
C28 H22 F N 02 S2
487.59
293(2) K
0.71070 A
Triclinic, P1
a=5.3494(11) A alpha = 73.698(13) deg.
b=10.901(12) A beta = 82.129(15) deg.
c=11.123(2) A  gamma = 81.024(15) deg.
611.9(2) A™3
1, 1.323 Mg/m"3
0.251 mm~-1
254
0.80 x 0.30 x 0.20 mm
3.09 to 25.35 deg.
-6<=h<=5, -13<=k<=13, -13<=I<=13
5973 /3680 [R(int) = 0.0372]
99.1 %
Semi-empirical from equivalents
0.951 and 0.533
Full-matrix least-squares on F/2
3680/3/312
1.039
R1=0.0551, wR2=0.1300
R1=10.0666, wR2 = 0.1424
-0.11(10)

0.259 and -0.463 e.A"-3

12



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Figure S2. Packing of moleculars in a unit cell for 4f.

The crystal was prepared from the solution of 4f in petroleum ether/acetyl acetate/CHCls.
CCDC 862831 contains the supplementary crystallographic data for this paper. These data can be
obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccde.cam.ac.uk/data request/cif.

13
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6. HPLC spectra

4a
DAD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU 3 %‘ = 2 =
1250 g
1000 3
750
500 3
250 -
0
-250 3
'500;"“\“"I""I""I"“I"“I"“I"“I""
5 10 15 20 25 30 35 40
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== === [-——= === | —=—==—====- | ——======== | —=—====== I
1 33.447 BV 0.9622 8.82056ed4 13583.98547 23.1531
2 36.078 vV 0.9833 1.02905e5 1602.28577 27.0115
3 38.568 VB 1.0385 1.02064e5 1510.12903 26.7909
4 42.470 BBA 1.1144 8.77920ed4 1201.54968 23.0445
Totals : 3.80967e5 5707.94895
DAD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU ] 2
400€
300—:
200
o LU
-100
s w4 m s a3 3w om
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
=== === e | ——==—====- | —========= | —====—==
1 31.985 BE 0.8368 2.98406e4 541.62012 89.3519
2 36.324 BV 0.6992 618.32385 12.36887 1.8514
3 37.309 VB 0.8080 873.66321 14.68619 2.6160
4 41.738 BE 0.9853 2064.12793 31.22101 £.1806
Totals : 3.33967e4 599.8961¢9
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DAD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU ©
1500
1250
1 8
1000—: < o ©
3 = 5 3
750 ~ =
] — o~
500
250
04 L . o
E T T T T T T T T T T T T T T T T T

25 5 7.5 10 12.5 15 17.5 20
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s3] [mAU] %
Il B [-———=|======- | —==—====== | —==—====== | ========
1 11.%66 BB 0.5287 6.23711ed 1829.56226 33.9928
2 14.435 BB 0.603% 2.88324e4 737.86963 15.7139¢
3 17.572 BV 0.7738 2.89007e4 579.48694 15.7511
4 20.056 VBA 1.7081 6.33791e4 573.60156 34.5422
Tctals 1.83483e5 3720.52039
DAD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU 3 o
400;
300—5
200—;
0 e - S —
‘ ' é 1|0 1|f| ‘ ZIO ‘ ‘ 2|5 m;r
Peak RetTime Type Width BArea Height BErea
# [min] [min] [mAU*s] [mAU] %
——==| === [====|======- | ========-= | =========- | =======-
1 12.142 BB 0.5105 1.66575e4 502.85077 89.4515
2 14.631 BB 0.5991 279.57840 7.01263 1.5014
3 17.864 BB 0.6595 303.88458 5.49267 1.6319
4 20.575 BB 1.4200 1380.84827 11.59001 7.4152
Totals 1.86218e4 526.94607
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4c

DAD1 A, Sig=254,4 Ref=360,100 (SNAPSHOT.D)
nAU ]

m&
50

o }l
50

400% - - '

Peak RetTime Type Width BArea Height Area
# [min] [min] [mAU*s] [mAU] %

1 18.173 BV 0.5058 4055.43555 121.36834 23.2053
2 19.583 vv 0.5277 4685.9%6875 135.40636 26.8133
3 20.630 vV 0.5708 4054.54443 107.30807 23.2002
4 21.861 VB 0.5950 4680.36182 119.4728% 26.7812

Totals : 1.74763e4 483.55565

DAD1 A, Sig=254,4 Ref=360,100 (EAWXW'\DATAITWO\SNAPSHOT.D)
mAU 4 &
303
703
60
50 3
403
30 - &
E - © o [
203 3 2 2
103 g & g
0 ey =
T T T T T T T
5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e | === | ===~ | === | === - | == - |
1 18.396 BB 0.4886 2808.91577  87.94951 91.6530

2 19.%44 BV 0.3776 47.59805 1.73760 1.5532

3 20.888 VB 0.4786 156.56615 5.12266 5.108%0

4 22.040 MM 0.488¢6 51.44854 1.7548¢ 1.678%9
Tectals : 3064.52951 86.56463
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4d

DAD1 C, Sig=210,8 Ref=360,100 (E:\WXW\DATA\CJ\SNAPSHOT.D)

mAU 3
25004

2000
1500
1000

500

9.234

o o
o

0-

—\

] >18410

T
5

20

25

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il B |—===|=====—= | === | —==—=——=== | —=====—= I
1 §.234 vV 0.4001 5.27310ed4d 2049%9.7814% 16.9835
2 10.830 vV 0.5599 9.86250ed4 2793.38745 31.78650
3 12.302 VB 0.6152 1.05029% 5 2691.76050 33.8277
4 18.410 BB 0.8638 5.40979%e4 968.27051 17.4238
Totals 3.10483e5 8503.199%5
DAD1 C, Sig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU 3 o
800 5
7005
600
500
400
200 3 3 3
100 3 = /\ .
‘2!5I S é S ‘?!5‘ o IWIOI o 12|5 1‘5 o '17‘.5 2IO Imin
Pezk RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== === [====| —====== | =========- | ===————=—- | =======- |
1 8.524 BB 0.3655 &35.8057%9 27.09188 2.1362
2 6.718 BB 0.4201 32602.73267 132.14867 12.0288
3 11.302 BR 0.5068 2.52401e4 773.01343 84.2716
4 16.682 BB 0.7147 468.272086 8.57327 1.5635
Totals 2.9850%e4 941.82735
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4e

DAD1 A, Sig=254.4 Ref=360,100 (E:WXWIDATAC/SNAPSHOT.D)

mAU ]
200

150
100

50

23.862

35

r
min

Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*s] [mAU] %
Il B [ === === |—========- | —==—====== | —=======
1 15.851 BB 0.4340 6605.62842 230.72253 28.7299
2 18.869 BB 0.5136 5025.24609 148.93625 21.8564
3 23.862 BB 0.6604 6521.13330 150.84680 28.3624
4 32.174 BB 0.8626 4840.13428 85.73489 21.0513
Totals 2.29921e4 616.24048
DAD1 A, Sig=254,4 Ref=360,100 (SNAPSHOT.D)
mAU 3 0
80
70
60
50
403
303 S “
0 g g & 8
10; »\’_j\. = v iﬁa _.Jém\;_l
S é S 1‘0' ‘ 1‘5 2‘0 2‘5 3|0 S 3|5 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |- [ === =====-- | ===——————- | === | ===
1 16.482 BB 0.3827 54.50854 2.06005 1.7043
2 19.595 BB 0.5303 2867.02734 82.33336 B89.638¢
3 24.8%9 MM 0.8060 B8.79632 1.83617 2.7763
4 33.325 BB 0.654e 188.08482 3.62891¢8 5.8806
Totals 3198.41803 89.85874
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4f

DAD1 A, 8ig=254,4 Ref=360,100 (E:\WXW\DATAZJX\SNAPSHOT.D)

|

nAU 7

14.041

150
100
50

23.477

.50

-100 4

20

mir

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——==| = [ ====]|=====—- | =====——==- | ========== | ======== |
1 14.041 vV 0.3914 3450.87622 133.56288 18.1330
2 15.038 VB 0.4055 5621.26611 210.55516 29.5376
3 17.2%0 BB 0.4769 3652.21948 116.1385%0 19.1910
4 23.477 BB 0.6544 6306.53467 147.04324 33.1384
Totals 1.8030%e4 607.30019
DAD1 A, Sig=254,4 Ref=360,100 (E:\WXW\DATA\TWOI\SNAPSHOT.D)
) ;
120
100
80
60
40 2 5 z
: g
Ué#j\‘\/ L B S
T T s 10 15 20 T i
Peazk RetTime Type Width Ares Height Lrea
# [min] [min] [mMAU*s] [mAU] %
=== | === [====]======= | ========== | ========-- | =======- |
1 14.333 BV 0.3342 79.58250 3.5144¢ 1.7820
2 15.299 VB 0.4112 4020.37842 148.83188 90.0228
3 17.601 BB 0.4351 102.06685 3.55335 2.2854
4 23.814 BB 0.5845 263.92780 6£.77525 5.9098
Totals 4465.95556 162.67494
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4g

DAD1 A, Sig=254.4 Ref=360,100 (E:\WXW\DATAICJSNAPSHOT.D)

mAU 1
5004

400
300
200

100

9.031

=595

12.622

o —

2 4 6 10 12 14
Peak RetTime Type Width Area Height Area
# [min] [min] [mARU*s] [mAU] %
——== === [====|======= |=========- | ========== | ======== |
1 9.031 BB 0.2377 372.86938 23.54442 1.7083
2 10.885 BV 0.2904 1.05876e4 550.39313 48.5084
3 11.585 vV 0.3105 1.04812e4 512.72760 48.0208
4 12.8622 VB 0.3392 384.67532 17.17920 1.7624
Totals : 2.18263ed4 1104.24435
DAD1 A, Sig=254.4 Ref=360,100 (E:\WXW\DATAI\CJ\SNAPSHOT.D)
mAU 1 2
20073
150—5
100—5
. I
o] & ~_ 8
2 2 5 8 ' 10 2 14 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
——== | = [ === |=====-- | ====————=- | ====———m—— [ == |
1 9.012 BB 0.2396 61.31274 3.93839 1.1980
2 10.888 BV 0.2963 4673.00684 238.84068 91.3093
3 11.5%4 VB 0.3034 317.84186 15.75154 6.2105
4 12.597 BB 0.3277 65.61581 3.09021 1.2821
Totals : 5117.77725 261.62082
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4h

DAD1 A, Sig=254,4 Ref=360,100 (EAWXW\DATA\C/\SNAPSHOT.D)

mAU 3
1753
150
1253
1003
753
503
25

25

T
S

T
10

20

Pezk RetTime Type Width Lrea Height Area
# [min] [min] [mAU*s] [mAU] S
——== |- | === =====—- | =========- | === | ======== |
1 17.756 BB 0.4741 1448.62646 46.45465 7.6118
2 21.15%2 BB 0.5843 809%4.20410 210.65631 42.5018
3 24.144 BB 0.6675 8122.32129 185.26234 42.6495
4 28.36l1 BB 0.7646 1378.20898 27.869415 7.2368
Totals 1.90444e4 470.086746
DAD1 A, Sig=254,4 Ref=360.100 (SNAPSHOT.D)
mAU ©
140—;
1204
100
80
60
40 - = -
20 g g 3
0 A . = , SN
20 i — T T T T T T T T
A 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== === e i | —==—=====- | —========= | —======= I
1 17.604 BB 0.4454 131.37721 4.38654 1.8863
2 21.076 BB 0.5830 6189.06738 160.81990 88.8641
3 24.000 BB 0.622% 502.59644 12.14140 7.2164
4 28.219 BB 0.5%08 141.59875 3.18402 2.0331
Totals 6964.64078 180.53187
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4i
DAD1 A, Sig=254,4 Ref=360,100 (SNAPSHOT.D)
mAU
40;
20—2
-20£ ; ; : ;
1b 2|D 3‘0 4I0 5|O mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- |==== === | ====—=——-- | === | =======- |
1 28.349 BB 0.7330 3401.33643 70.73076 22.3369
2 31.314 BB 0.8192 4355.48535 81.01620 28.6028
3 34.313 BB 0.8618 3287.46240 58.48153 21.5890
4 54.405 BB 1.3266 4183.17432 46.62958 27.4713
Totals : 1.52275e4 256.85807
DAD1 A, Sig=254,4 Ref=360,100 (E:\WXWI\DATAITTWOI\SNAPSHOT.D)
mAU
30-§
253
203
153 w
10 %_@ﬁ
03—t VAN
0 2 " 40 s 60 w0 8mr
Peak RetTime Type Width BArea Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [====|======- | ======——=- | ===——————- | === |
1 28.608 MM 0.8136 86.61164 1.77421 3.5293
2 31.499 MM 0.9173 2085.01807 37.88144 B84.9622
3 34.553 MM 0.8876 81.68272 1.53376 3.3285
4 54.792 MM 1.4739 200.74187 2.26992 8.1800
Totals : 2454 .05430 43.45933
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4j
DAD1 A, Sig=254,4 Ref=360,100 (E:WXWI\DATAITW O\SNAPSHOT.D)
m;:’%‘ : 5 2
200—: g ; 9
150 o
100—;
50
0 T— T
25 5 15 10 125 15 75 20 min
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
=== | === |———=—====== | —==———===- | ——===—==== | —==——=== |
1 10.636 BB 0.2957 5329.99072 273.09079 26.7589
2 14.337 BB 0.3999 4683.82520 178.60843 23.5149
3 16.045 BB 0.4486 5266.96143 179.36183 26.4425
4 19.285 BB 0.5435 4637.76563 130.21367 23.2837
Totals : 1.99185e4 761.27472
DAD1 A, Sig=254 4 Ref=360,100 (EAWXWIDATAITTWOI\SNAPSHOT.D)
mAU ] -
200;
150
1ou—f
0 A - Ve ;
2I5 é 7!5 1‘0 12|5 1‘5 1T|.5 T rlnin
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
———= |- | ====]=====-- | =========- | ====—====- | =======- |
1 10.484 BB 0.2912 244.71288 12.78953 3.4311
2 14.074 BB 0.3990 6031.04346 230.66344 84.5599
3 15.723 BB 0.4218 298.04117 10.73748 4.1788
4 18.912 BB 0.5144 558.48035 16.51866 7.8303
Totals : 7132.27785 270.70910

38



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

4k

DAD1 C, Sig=210,8 Ref=360,100 (E:\WXW\DATAZHAOHUA\SNAPSHOT.D)

mAU 3
1203
1103
1003
903
80
703
60
50

™

17.570
23.589

403

20 25 30

mir

Peak RetTime Type Width Area Height Area
# [min) [min) [mAU*s] [mAU] %
——==| === | ====]======= | === | —=======-- | =======- |
1 14.973 BB 0.4492 2545.90894 85.55552 27.5980
2 17.570 BB 0.5344 2078.64038 59.38153 22.5328
3 23.589 BB 0.7205 2593.49219 54.17960 28.1138
4 39.476 BB 1.0880 2006.92200 26.60623 21.7553
Totals 9224.96350 225.72288
DAD1 C, 8ig=210,8 Ref=360,100 (SNAPSHOT.D)
mAU 3 2
225 4 ;
2003
1753
150 3
125
100 @ © -
ol A A B
7 S é WID I 1I5 I I ZID o 2I5 I 3IO 3‘5 C 4‘0 ‘m;n
Peak RetTime Type Width RArea Height Area
# [min] [min] [mAU*s] [mAU] %
=== | === [-———=|—=———== | ——=======- | —==—====== | —m==—=== I
1 14.929 BB 0.4349 328.91635 11.52714 3.8817
2 17.493 BB 0.5109 7224.87891 214.54085 85.2635
3 23.526 BB 0.6204 320.20148 7.52512 3.7788
4 39.423 BB 0.9115 599.59607 8.37240 7.0761
Totals 8473.59280 241.96562
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41
DAD1 A, Sig=254 4 Ref=360,100 (E:\WXW\DATAZHAOHUA\SNAPSHOT.D)
nAU ] N
250—5
200}
150—2
100—2 .
50—§ §
0 _,J\ A
s T T e T T s T e % omr
Pezk RetTime Type Width RErea Height Area
# [min] [min] [mAU*s] [mAU] %
———— |- | === -===—-- | ======———- | ========—- | ======== I
1 13.3286 BV 0.3691 441.322257 18.188832 2.5475
2 14.621 VB 0.4128 8227.46191 303.0116% 47.4915
3 21.573 MF 0.3803 470.02521 20.07323 2.7131
4 22.221 FM 0.6876 B185.26611 198.389%914 47.247%9
Totals : 1.73241e4 539.66290
DAD1 A, Sig=254,4 Ref=360,100 (E:\WXW\DATATWO\SNAPSHOT.D)
mAU 3

200

150

100—? %)w@(\?’@

50 R 8.0

] ‘ f @m‘?@@

0 e ___L_{f—'irl&_—

'507: T T T T T T T T
5 10 15 20 25 min
Pezk RetTime Type Width Lrea Height Area
# [min] [min] [MAU*s] [mAU] %

0.
2 0.4238 7332.04150 264.14264 50.4606
3 21.833 MM 0.7043 154.08650 3.64612 1.9011
4 0.6154 517.00323 14.00167 6.3786

Totals : 8105.22778 286.4334¢6
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4m

DAD1 A, Sig=254,4 Ref=360,100 (E:\WXWI\DATATTWOI\SNAPSHOT.D)

mAU 3 o B
800 ' = §
800—2
400—2
200
o] A
2 T & 8 10 i
Peak RetTime Type Width Lrea Height RErea
# [min] [min] [mAU*s] [mAU] %
il Bttt [ === ======= | ========== | === | =======- |
1 £.427 VV 0.1750 1.00328e4 867.17737 21.5787
2 7.415 vV 0.2055 1.00311e4 733.54822 21.5761
3 7.978 vV 0.2161 1.3152%e4 923.80109 28.2908
4 10.428 BBR 0.3011 1.32750e4 670.14386 28.5535
Totals : 4.64918e4 3194.67053
DAD1 A, Sig=254,4 Ref=360,100 (E\WXW\DATATTW OI\SNAPSHOT.D)
1
250
200
150 3
100 o
50 g g 2
Dj = = ‘—'/:\—.
2 2 6 8 0 12 -
Peak RetTime Type Width BArea Height Brea
= [min] [min] [mAU*s] [mAU] %
=== ====——- [====|===—=== | =========- | ========== | =======- I
1 £.453 VB 0.2884 305.49582 17.44050 4.9931
2 7.425 BV 0.2105 211.03787 15.34436 3.4492
3 7.98% VB 0.2333 5164.75342 336.11005 84.4134
4 10.490 BB 0.3070 437.12085 21.70401 7.1444
Totals : 6118.40796 380.598¢1
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4n
DAD1 A, 8ig=254,4 Ref=360,100 (EX\WXWI\DATATTW O\SNAPSHOT.D)
mAU 3 2
250—5 .
200 3 3 s 3
150 < ; =
100 4 ~
>3 /\/\,_
0 —
-50 5
-100 3 .
2 a 6 8 10 12 14 16 B min
Peazk RetTime Type Width Area Height Lrea
# [min] [min] [MAU*s] [mAU] %
——== | | === =====-= | ======—=-- | ========-- | ======== |
1 11.063 BV 0.2071 4808.22412 324.07388 21.7325
2 12.342 VB 0.5600 4808.70361 132.30653 21.7347
3 14.951 BV 0.7644 5971.54189 119.62440 26.98906
4 17.036 VB 0.9181 ©536.08252 108.91338 29.54272
Totals : 2.21246e4 684.91820
DAD1 A, Sig=254,4 Ref=360,100 (E:\WXW\DATA\TWO\SNAPSHOT.D)
mAU ]
mn—f
an—f
ao—f
40—:
20
0-
2‘5 5‘ 7I5 1ID 12I‘5 1|5 1'.’I 5 |‘Inir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAlU*s] [mAU] %
=== | === [ === =====—- | === | —===——==== | ——===—== I
1 11.173 BV 0.4112 231.74086 8.09739 2.5776
2 12.273 VR 0.5547 318.62402 8.67180 3.5440
3 14.913 BV 0.7488 770.98401 15.75798 8.5756
4 16.99%0 VB 0.9123 7669.07861 128.13687 85.3027
Totals : B390.42751 161.66414
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40

nAU ]

DAD1 A, Sig=254.4 Ref=360,100 (EAWXW\DATAITTWOISNAPSHOT.D)

16.742

19.210

7.5 10 12.5 15 17.5 20 mir
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
——==| === |====|======= | ========== | =====—=—-- | ======== |
1 11.852 BV 0.5748 1883.82849 50.54475 31.6182
2 13.605 VR 0.6369%9 1886.79004 45.40014 31.6679
3 16.742 BB 0.%014 1108.96167 18.60510 18.6128
4 19.210 BB 1.0173 1078.47400 15.28313 18.1011
Totals 5858.05420 129.83312
DAD1 A, Sig=254,4 Ref=360,100 (EXWXW\DATAITTWOISNAPSHOT.D)
mAU 1
120
100 E
80
60
40 E
20
5 10 15 20 5 omr
Peak RetTime Type Width Area Height BArea
# [min] [min] [mAU*s] [mAU] %
——== |- |====|=====- | ========-= | =========- | =======- |
1 12.195 BV 0.5503 216.05608 5.88542 2.0881
2 13.525 VB 0.6166 306.64465 7.47499 2.9635
3 16.614 BV 0.8702 849.69171 14.66058 8.2118
4 19.051 VB 1.0405 8874.82129% 132.46201 B86.7366
Totals 1.03472e4 160.4829%
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