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|I. General Remarks

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz spectrometer
in chloroform-d. Chemical shifts are reported in ppm with the internal TMS signal at
0.0 ppm as a standard. The data are reported as (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet or unresolved, brs = broad singlet, coupling constant(s) in Hz,
integration). *C NMR spectra were recorded on a VARIAN Mercury 75 MHz
spectrometer in chloroform-d. Chemical shifts are reported in ppm with the internal
chloroform signal at 77.0 ppm as a standard. Commercially obtained reagents were
used without further purification. All reactions were monitored by TLC with silica
gel-coated plates. Enantiomeric ratios were determined by HPLC, using a chiralpak
AS-H column, a chiralpak AD-H column, a chiralpak OD-H column, a chiralpak
OJ-H column with hexane and i-PrOH as solvents. B-Aryl and [-alkyl
o,pB-unsaturated acids and N-acylpyrazoles were prepared according to the
literatures.' The racemic adducts were obtained by using racemic catalyst 11 (0.1 eq.).
The absolute (2S,3R,4S)-configuration of 3r was determined by X-ray
crystallographic analysis of a single crystal, the other adducts were deduced on the

basis of these results.

I1. General procedure for asymmetric domino sulfa-Michael-Aldol reactions of
2-mercaptobenzaldehyde with a,B-unsaturated N-acylpyrazoles catalyzed by

organocatalysts (111)

To a vial containing 2-mercaptobenzaldehyde (0.3 mmol) and catalyst 111 (1.7
mg, 0.003 mmol) in ether (1.0 mL) was added o.,-unsaturated N-acylpyrazoles (0.33
mmol) at 0°C. TLC analysis indicated completion of the reactions after about 4h.
Then the reaction mixtures were concentrated in vacuo to obtain the crude products.
The crude products were purified by flash silica gel chromatography to afford the

products.
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508
O
S (3a)

(2S,3R,4S)-3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-methyl-thiochroman-3-yl)-
methanone (Table 2, entry 1):

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*’p+135.8 (c 1.24, CHCl;); '"H NMR (CDCls, TMS, 300 MHz)
o 1.29-1.31 (d, J = 6.9 Hz, 3H), 2.21 (s, 3H), 2.61 (s, 3H), 3.80-3.88 (m, 1H),
4.22-4.35 (m, 1H), 4.96-5.00 (m, 1H), 6.03 (s, 1H), 7.02-7.18 (m, 3H), 7.65-7.67 (m,
1H); >C NMR (CDCl;, TMS, 75 MHz) & 13.7, 14.5, 19.8, 37.2, 53.4, 71.9, 111.9,
124.5, 125.5, 126.2, 127.6, 132.6, 136.8, 144.5, 152.9, 173.7; IR (KBr) v: 3476, 2959,
2925, 2169, 1699, 1394, 1364, 1331, 1296, 1220, 1125, 1057, 765 cm™. The product
was analyzed to determine the diastereoselectivity and enantioselectivity of the
reaction: dr = 98:2, 98% ee (major diastereomer) determined by HPLC (Chiralcel
AS-H, i-propanol/hexane = 10/90, flow rate 0.5 mL/min, A = 254 nm); major
diastereomer: tminor = 22.1 min, tmajor = 15.1 min; minor diastereomer: 14.5 min, 23.5

min.

sl

OH

°N
o}
S (3b)

(2S,3R,4S)-3,5-Dimethyl-pyrazol-1-yl)-(2-ethyl-4-hydroxy-thiochroman-3-yl)-
methanone (Table 2, entry 2):

The title compound was prepared according to the general procedure as described
above in 88% yield. [a]*p+128.7 (¢ 1.26 CHCl;); "H NMR (CDCls, TMS, 300 MHz)
8 0.94-0.99 (t, J = 7.2 Hz, 3H), 1.51-1.77 (m, 2H), 2.21 (s, 3H), 2.60 (s, 3H), 3.05
(brs, 1H), 3.76-3.84 (m, 1H), 4.25-4.31 (t, J = 10.2 Hz, 1H), 4.93-4.96 (d, J = 9.6 Hz,
1H), 6.02 (s, 1H), 7.16-7.19 (m, 3H), 7.63-7.66 (m, 1H); >*C NMR (CDCls;, TMS, 75
MHz) 6 10.8, 13.7, 14.5, 27.6, 44.6, 52.2, 72.0, 111.8, 124.6, 125.5, 126.2, 127.5,
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132.2, 137.7, 144.5, 152.9, 173.8; IR (KBr) v: 3464, 2965, 2927, 2166, 1700, 1588,
1437, 1396, 1361, 1318, 1261, 1219, 1200, 1125, 1037, 1019, 961, 768, 747 cm™. The
product was analyzed to determine the diastereoselectivity and enantioselectivity of
the reaction: dr = 97:3, 96% ee (major diastereomer) determined by HPLC (Chiralcel
AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major
diastereomer: tminor = 8.1 min, tmajor = 14.2 min; minor diastereomer: 11.8 min, 12.6

min.

7\

N
OH

N
o)
S (3¢c)

(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-propyl-thiochroman-3-yl)-
methanone (Table 2, entry 3):

The title compound was prepared according to the general procedure as described
above in 91% yield. [a]*p+133.8 (¢ 1.18 CHCI3); "H NMR (CDCls, TMS, 300 MHz)
S 0.84-0.89 (t, J = 7.2 Hz, 3H), 1.25-1.67 (m, 4H), 2.21 (s, 3H), 2.61 (s, 3H),
3.81-3.89 (m, 1H), 4.24-4.31 (t, J = 10.2 Hz, 1H), 4.93-4.96 (d, J = 9.6 Hz, 1H), 6.03
(s, 1H), 7.16-7.19 (m, 3H), 7.64-7.66 (m, 1H); °C NMR (CDCls, TMS, 75 MHz) &
13.6, 13.7, 14.5, 19.5, 36.7, 42.8, 52.6, 72.0, 111.8, 124.6, 125.5, 126.2, 127.5, 132.2,
137.7, 144.5, 152.9, 173.8; IR (KBr) v: 3471, 2954, 2925, 2176, 1701, 1588, 1474,
1437, 1382, 1359, 1333, 1299, 1219, 1200, 1034, 961, 768, 750 cm™. The product
was analyzed to determine the diastereoselectivity and enantioselectivity of the
reaction: dr = 97:3, 97% ee (major diastereomer) determined by HPLC (Chiralcel
OJ-H, i-propanol/hexane = 10/90, flow rate 0.5 mL/min, A = 254 nm); major
diastereomer: tminor = 13.2 min, tmajor = 12.0 min; minor diastereomer: 20.3 min, 26.8

min.
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(3d)
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-isopropyl-thiochroman-3-yl
)-methanone (Table 2, entry 4):

The title compound was prepared according to the general procedure as described
above in 91% yield. [a]*p+106.1 (¢ 1.30 CHCl3); "H NMR (CDCls, TMS, 300 MHz)
o 0.87-0.89 (d, J = 6.6 Hz, 3H), 0.96-0.98 (d, J = 6.6 Hz, 3H), 1.90-1.98 (m, 1H),
2.21 (s, 3H), 2.60 (s, 3H), 3.06 (brs, 1H), 3.96-3.99 (m, 1H), 4.25-4.32 (t, J = 10.2 Hz,
1H), 4.80-4.95 (m, 1H), 6.02 (s, 1H), 7.20-7.21 (m, 3H), 7.60-7.70 (m, 1H); >C NMR
(CDCl;, TMS, 75 MHz) & 13.8, 14.6, 16.7, 20.6, 31.5, 50.0, 50.6, 72.6, 111.8, 124.7,
124.8, 126.8, 127.6, 132.7, 139.0, 144.6, 153.0, 173.9; IR (KBr) v: 3444, 2961, 2930,
2170, 1718, 1586, 1467, 1437, 1408, 1378, 1359, 1339, 1306, 1219, 1131, 1084, 1036,
965, 765 cm™. The product was analyzed to determine the diastereoselectivity and
enantioselectivity of the reaction: dr = 93:7, 91% ee (major diastereomer) determined
by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254
nm); major diastereomer: tminor = 8.2 min, tmajor = 13.1 min; minor diastereomer: 10.6

min, 11.5 min.

/
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S (3e)

(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-pentyl-thiochroman-3-yl)-

_—

methanone (Table 2, entry 5):

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p+126.8 (¢ 1.47 CHCI3); "H NMR (CDCls, TMS, 300 MHz)
d 0.82-0.86 (t, J = 6.6 Hz, 3H), 1.22-1.70 (m, 8H), 2.21 (s, 3H), 2.61 (s, 3H), 3.06
(brs, 1H), 3.80-3.85 (m, 1H), 4.25-4.30 (t, J = 9.6 Hz, 1H), 4.93-4.97 (d, J = 10.5 Hz,
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1H), 6.03 (s, 1H), 7.16-7.19 (m, 3H), 7.64-7.67 (m, 1H); °C NMR (CDCls, TMS, 75
MHz) & 13.7,13.9, 14.5, 22.3, 25.9, 31.2, 34.5, 43.0, 52.6, 72.0, 111.8, 124.7, 125.6,
126.2, 127.5, 132.3, 137.6, 144.5, 152.9, 173.9; IR (KBr) v: 3474, 2955, 2929, 2857,
1708, 1587, 1566, 1469, 1436, 1383, 1361, 1339, 1302, 1261, 1224, 1201, 1130, 1087,
1057, 1037, 961, 901, 746 cm’. The product was analyzed to determine the
diastereoselectivity and enantioselectivity of the reaction: dr = 96:4, 97% ee (major
diastereomer) determined by HPLC (Chiralcel OJ-H, i-propanol/hexane = 10/90, flow
rate 0.5 mL/min, A = 254 nm); major diastereomer: tminor = 10.3 min, tmajor = 9.5 min;

minor diastereomer: 11.8 min, 14.8 min.

(3f)
(2S,3R,4S)-(2-Cyclohexyl-4-hydroxy-thiochroman-3-yl)-(3,5-dimethyl-pyrazol-1-

yl)-methanone (Table 2, entry 6):

The title compound was prepared according to the general procedure as described
above in 91% yield. [a]*p+72.5 (¢ 0.6 CHCl;); '"H NMR (CDCls, TMS, 300 MHz) &
0.82-1.70 (m, 11H), 2.21 (s, 3H), 2.60 (s, 3H), 3.20 (brs, 1H), 3.88-3.93 (m, 1H),
4.25-4.32 (t, J = 10.2 Hz, 1H), 4.86-4.90 (d, J = 9.6 Hz, 1H), 6.02 (s, 1H), 7.18-7.28
(m, 3H), 7.61-7.65 (m, 1H); °C NMR (CDCls, TMS, 75 MHz) & 13.8, 14.5, 26.0,
26.1, 26.4, 27.5, 30.8, 41.9, 49.4, 50.3, 72.7, 111.7, 124.6, 125.0, 126.9, 127.6, 132.8,
139.3, 144.7, 153.0, 173.8; IR (KBr) v: 3421, 2925, 2852, 2166, 1718, 1586, 1558,
1435, 1408, 1379, 1362, 1324, 1306, 1220, 1128, 1087, 1057, 1037, 963, 901, 772,
750 cm™. The product was analyzed to determine the diastereoselectivity and
enantioselectivity of the reaction: dr = 96:4, 93% ee (major diastereomer) determined
by HPLC (Chiralcel AD-H, i-propanol/hexane = 5/95, flow rate 0.25 mL/min, A = 235
nm); major diastereomer: tyinor = 70.9 min, tmajor = 75.7 min; minor diastereomer: 87.1

min.
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(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-octyl-thiochroman-3-yl)-

_—

methanone (Table 2, entry 7):

The title compound was prepared according to the general procedure as described
above in 89% yield. [a]*p+105.2 (¢ 0.76 CHCl3); "H NMR (CDCls, TMS, 300 MHz)
S 0.84-0.88 (t, J = 6.9 Hz, 3H), 1.21-1.66 (m, 14H), 2.20 (s, 3H), 2.60 (s, 3H),
3.79-3.87 (m, 1H), 4.24-4.31 (t,J = 10.2 Hz, 1H), 4.93-4.96 (d, J = 10.2 Hz, 1H), 6.02
(s, 1H), 7.16-7.18 (m, 3H), 7.64-7.66 (m, 1H); °C NMR (CDCls, TMS, 75 MHz) &
13.9, 14.2, 14.6, 22.7, 26.3, 29.2, 29.4, 31.9, 34.7, 43.1, 52.8, 72.2, 111.9, 124.8,
125.7,126.4, 127.7, 132.4, 137.8, 144.6, 153.0, 174.0; IR (KBr) v: 3493, 2952, 2921,
2853, 1712, 1586, 1563, 1472, 1383, 1356, 1262, 1037, 961, 757 cm™". The product
was analyzed to determine the diastereoselectivity and enantioselectivity of the
reaction: dr = 98:2, 98% ee (major diastereomer) determined by HPLC (Chiralcel
AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major

diastereomer: tminor = 5.8 min, tmajor = 7.7 min; minor diastereomer: 7.0 min, 9.3 min.

(3h)
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-phenethyl-thiochroman-3-
yl)-methanone (Table 2, entry 8):

The title compound was prepared according to the general procedure as described
above in 93% yield. [a]*p+97.5 (¢ 1.59 CHCls); '"H NMR (CDCls, TMS, 300 MHz)
8 1.80-1.85 (m, 1H), 1.97-2.02 (m, 1H), 2.19 (s, 3H), 2.58 (s, 3H), 2.64-2.68 (m, 1H),
2.77-2.82 (m, 1H), 3.10 (brs, 1H), 3.82-3.86 (m, 1H), 4.26-4.33 (t, J = 9.9 Hz, 1H),
4.94-4.98 (d, J = 9.9 Hz, 1H), 6.01 (s, 1H), 7.08-7.24 (m, 8H), 7.63-7.66 (m, 1H); *C
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NMR (CDCls, TMS, 75 MHz) & 13.7, 14.5,32.4, 36.5,42.7, 52.7, 71.8, 111.9, 125.0,
125.5, 125.9, 126.5, 127.6, 128.3, 131.9, 137.9, 141.0, 144.5, 152.9, 173.6; IR (KBr)
v: 3493, 2926, 2856, 1706, 1588, 1566, 1471, 1434, 1384, 1362, 1344, 1201, 1180,
1131, 1080, 1048, 996, 962, 896, 812, 751 c¢m™. The product was analyzed to
determine the diastereoselectivity and enantioselectivity of the reaction: dr = 94:6,
98% ee (major diastereomer) determined by HPLC (Chiralcel AS-H,
i-propanol/hexane = 10/90, flow rate 0.5 mL/min, A = 254 nm); major diastereomer:

tminor = 22.9 min, tmajor = 16.0 min; minor diastereomer: 18.1 min, 20.0 min.

(3i)
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-phenyl-thiochroman-3-yl)-
methanone (Table 3, entry 1):

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p+105.2 (c 2.0 CHCls); '"H NMR (CDCls, TMS, 300 MHz)
d 2.18 (s, 3H), 2.28 (s, 3H), 4.90-4.98 (m, 2H), 5.12-5.15 (d, J = 9.3 Hz, 1H), 5.86 (s,
1H), 7.13-7.26 (m, 6H), 7.34-7.36 (m, 2H), 7.72-7.75 (m, 1H); °C NMR (CDCl;,
TMS, 75 MHz) 6 13.6, 14.0, 46.8, 52.3, 72.2, 111.3, 124.6, 125.0, 126.5, 127.7,
128.0, 128.2, 128.4, 133.0, 136.7, 137.7, 144.2, 152.6, 172.8; IR (KBr) v: 3493, 2926,
1706, 1588, 1471, 1434, 1384, 1362, 1344, 1201, 1180, 1131, 1048, 996, 962, 896,
812, 751 cm™. The product was analyzed to determine the diastereoselectivity and
enantioselectivity of the reaction: dr = 99:1, 99% ee (major diastereomer) determined
by HPLC (Chiralcel OJ-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254
nm); major diastereomer: tminor = 13.2 min, tmajor = 16.9 min; minor diastereomer: 25.8

min, 30.2 min.
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),
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-o-tolyl-thiochroman-3-yl)-
methanone (Table 3, entry 2):

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p+120.8 (¢ 1.28 CHCls); "H NMR (CDCls, TMS, 300 MHz)
S 2.21 (s, 3H), 2.26 (s, 3H), 2.49 (s, 3H), 3.30 (brs, 1H), 5.04-5.08 (m, 1H), 5.15-5.22
(m, 2H), 5.89 (s, 1H), 7.01-7.32 (m, 7H), 7.73-7.80 (m, 1H); >*C NMR (CDCl;, TMS,
75 MHz) & 13.7,13.9,19.4,42.2,51.7,72.6, 111.3, 124.6, 125.1, 126.2, 126.9, 127.7,
127.8, 130.5, 133.2, 135.8, 136.6, 144.2, 152.7, 173.1; IR (KBr) v: 3421, 3061, 2926,
2360, 2342, 1718, 1586, 1489, 1465, 1437, 1384, 1361, 1338, 1301, 1262, 1218, 1161,
1130, 1037, 992, 901, 772, 747 cm™. The product was analyzed to determine the
diastereoselectivity and enantioselectivity of the reaction: dr = 98:2, 99% ee (major
diastereomer) determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90,
flow rate 1.0 mL/min, A = 254 nm); major diastereomer: tminor = 9.1 min, tmajor = 22.1

min; minor diastereomer: 17.5 min, 18.2 min.

(3k)
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-m-tolyl-thiochroman-3-yl)-
methanone (Table 3, entry 3):

The title compound was prepared according to the general procedure as described
above in 88% yield. [a]*p+92.0 (¢ 1.39 CHCls); '"H NMR (CDCls, TMS, 300 MHz)
8 2.19 (s, 3H), 2.24 (s, 3H), 2.29 (s, 3H), 3.20 (brs, 1H), 4.90-4.93 (m, 2H), 5.10-5.20
(m, 1H), 5.87 (s, 1H), 6.98-7.00 (m, 1H ), 7.06-7.23 (m, 6H), 7.72-7.75 (m, 1H); *C
NMR (CDCls, TMS, 75 MHz) ¢ 13.7, 14.0, 21.2, 46.8, 52.2, 72.2, 111.2, 124.6,
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125.0, 125.1, 126.5, 127.7, 128.2, 128.8, 129.0, 133.1, 136.7, 137.5, 138.0, 144.2,
152.5, 172.9; IR (KBr) v: 3421, 3058, 2925, 2360, 2337, 1719, 1606, 1588, 1566,
1472, 1436, 1384, 1361, 1336, 1302, 1262, 1228, 1170, 1130, 1078, 1037, 962, 898,
787, 749 cm™. The product was analyzed to determine the diastereoselectivity and
enantioselectivity of the reaction: dr = 97:3, 99% ee (major diastereomer) determined
by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254

nm); major diastereomer: tminor = 10.7 min, tmajor = 26.8 min; minor diastereomer: 21.0

min, 22.1 min.

30
(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-p-tolyl-thiochroman-3-yl)-

methanone (Table 3, entry 4):

The title compound was prepared according to the general procedure as described
above in 89% yield. [a]*p+115.5 (¢ 1.42 CHCl;); '"H NMR (CDCls, TMS, 300 MHz)
d 2.19 (s, 3H), 2.26 (s, 3H), 2.31 (s, 3H), 3.20 (brs, 1H), 4.89-4.97 (m, 2H), 5.08-5.18
(m, 1H), 5.88 (s, 1H), 7.01-7.04 (m, 2H ), 7.15-7.26 (m, 5H), 7.72-7.74 (m, 1H); °C
NMR (CDCl;, TMS, 75 MHz) & 13.8, 14.1, 21.1, 46.5, 52.4, 72.4, 111.4, 124.6,
125.1, 126.6, 127.8, 128.1, 129.2, 133.2, 134.9, 136.9, 137.8, 144.3, 152.7, 172.9; IR
(KBr) v: 3426, 3050, 2924, 2852, 2164, 1719, 1588, 1512, 1437, 1411, 1379, 1361,
1309, 1261, 1037, 962, 898, 805, 749 cm’'. The product was analyzed to determine
the diastereoselectivity and enantioselectivity of the reaction: dr = 98:2, 98% ee
(major diastereomer) determined by HPLC (Chiralcel AD-H, i-propanol/hexane =
10/90, flow rate 1.0 mL/min, A = 254 nm); major diastereomer: tminor = 10.9 min, tmajor

= 26.0 min; minor diastereomer: 22.8 min.
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OCH3 (3m)

(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-[4-hydroxy-2-(4-methoxy-phenyl)-thio-
chroman-3-yl]-methanone (Table 3, entry 5):

The title compound was prepared according to the general procedure as described
above in 86% yield. [a]*p+106.1 (¢ 1.66 CHCl3); "H NMR (CDCls, TMS, 300 MHz)
S 2.19 (s, 3H), 2.31 (s, 3H), 3.75 (s, 3H), 4.85-4.97 (m, 2H), 5.10-5.14 (m, 1H), 5.88
(s, 1H), 6.73-6.76 (d, J = 8.7 Hz, 2H ), 7.14-7.19 (m, 3H), 7.26-7.30 (m, 2H),
7.72-7.74 (m, 1H); >C NMR (CDCls, TMS, 75 MHz) & 13.6, 14.0, 46.2, 52.3, 55.0,
72.3, 111.3, 113.7, 124.5, 124.9, 126.5, 127.7, 129.3, 129.6, 133.1, 136.6, 144.1,
152.5, 159.1, 172.9; IR (KBr) v: 3445, 2960, 2928, 2836, 1716, 1610, 1585, 1512,
1464, 1438, 1379, 1360, 1305, 1252, 1176, 1130, 1035, 962, 990, 817, 749 cm™. The
product was analyzed to determine the diastereoselectivity and enantioselectivity of
the reaction: dr = 97:3, 97% ee (major diastereomer) determined by HPLC (Chiralcel
AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major

diastereomer: tminor = 17.1 min, tmajor = 39.5 min; minor diastereomer: 30.0 min, 33.7

min.

cl
(2S,3R,4S)-[2-(2-Chloro-phenyl)-4-hydroxy-thiochroman-3-yl]-(3,5-dimethyl-
pyrazol-1-yl)-methanone (Table 3, entry 6):

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*p+57.4 (¢ 1.51 CHCls); '"H NMR (CDCls, TMS, 300 MHz)
& 2.18 (s, 3H), 2.34 (s, 3H), 3.33-3.36 (brs, 1H), 4.93-5.00 (t, J = 10.2 Hz, 1H),
5.10-5.20 (m, 1H), 5.51-5.54 (d, J = 10.8 Hz, 1H), 5.91 (s, 1H), 7.09-7.26 (m, 5H ),
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7.31-7.37 (m, 2H), 7.74-7.75 (m, 1H); °C NMR (CDCls, TMS, 75 MHz) & 13.7,
14.2, 42.5, 51.8, 72.3, 111.5, 125.1, 125.6, 126.5, 127.1, 127.8, 128.7, 128.9, 129.7,
132.6, 134.0, 136.1, 137.2, 144.5, 152.9, 172.6; IR (KBr) v: 3509, 2960, 2928, 2836,
1701, 1590, 1383, 1362, 1335, 1022, 961, 749 cm™. The product was analyzed to
determine the diastereoselectivity and enantioselectivity of the reaction: dr = 97:3,
97% ee (major diastereomer) determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major diastereomer:

tminor = 13.9 min, tmajor = 38.3 min; minor diastereomer: 25.1 min, 33.8 min.

(30)
(2S,3R,4S)-[2-(3-Chloro-phenyl)-4-hydroxy-thiochroman-3-yl]-(3,5-dimethyl-
pyrazol-1-yl)-methanone (Table 3, entry 7):

The title compound was prepared according to the general procedure as described
above in 92% yield. [a]*p+119.1 (¢ 1.03 CHCl;); '"H NMR (CDCls, TMS, 300 MHz)
d 2.18 (s, 3H), 2.32 (s, 3H), 3.22-3.28 (brs, 1H), 4.80-4.88 (m, 2H), 5.11-5.16 (m,
1H), 5.87 (s, 1H), 7.12-7.26 (m, 6H ), 7.40 (s, 1H), 7.70-7.73 (m, 1H); °C NMR
(CDCIs, TMS, 75 MHz) & 13.4, 13.8, 46.2, 52.1, 71.8, 111.3, 124.7, 125.0, 126.2,
127.7, 128.0, 128.3, 129.3, 132.2, 133.9, 136.5, 139.8, 144.1, 152.7, 172.3; IR (KBr)
v: 3509, 2926, 2850, 2362, 1704, 1590, 1473, 1383, 1362, 1335, 1294, 1265, 1214,
1127, 1078, 1022, 961, 901, 818, 789, 748 cm™. The product was analyzed to
determine the diastereoselectivity and enantioselectivity of the reaction: dr = 95:5,
98% ee (major diastereomer) determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major diastereomer:

tminor = 13.3 min, tmajor = 43.3 min; minor diastereomer: 26.0 min, 30.0 min.
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c (3p)
(2S,3R,4S)-[2-(4-Chloro-phenyl)-4-hydroxy-thiochroman-3-yl]-(3,5-dimethyl-

pyrazol-1-yl)-methanone (Table 3, entry 8):

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*”p+111.9 (¢ 1.45 CHCl;); '"H NMR (CDCls, TMS, 300 MHz)
S 2.18 (s, 3H), 2.34 (s, 3H), 4.84-4.96 (m, 2H), 5.09-5.12 (d, J = 9.6 Hz, 1H), 5.90 (s,
1H), 7.16-7.21 (m, 5H ), 7.29-7.32 (m, 2H ), 7.72-7.75 (m, 1H); *C NMR (CDCl;,
TMS, 75 MHz) 6 13.7, 14.2, 46.1, 52.4, 72.2, 111.6, 124.9, 125.2, 126.5, 127.9,
128.7,129.7, 132.7, 133.8, 136.9, 144.4, 153.0, 172.5; IR (KBr) v: 3494, 2925, 2853,
1702, 1586, 1491, 1473, 1435, 1383, 1361, 1336, 1294, 1218, 1130, 1087, 1025,
961, 771, 747 cm™'. The product was analyzed to determine the diastereoselectivity
and enantioselectivity of the reaction: dr = 98:2, 99% ee (major diastereomer)
determined by HPLC (Chiralcel AD-H, i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A = 254 nm); major diastereomer: tminor = 11.4 min, tmajor = 26.0 min; minor

diasterecomer: 20.8 min.

Br (30)
(2S,3R,4S)-[2-(4-Bromo-phenyl)-4-hydroxy-thiochroman-3-yl]-(3,5-dimethyl-

pyrazol-1-yl)-methanone (Table 3, entry 9):

The title compound was prepared according to the general procedure as described
above in 94% yield. [a]*p+108.4 (¢ 1.79 CHCl;); "H NMR (CDCls, TMS, 300 MHz)
d 2.18 (s, 3H), 2.34 (s, 3H), 3.18 (brs, 1H), 4.84-4.91 (m, 2H), 5.06-5.12 (m, 1H),
5.91 (s, 1H), 7.15-7.36 (m, 7H ), 7.70-7.73 (m, 1H); *C NMR (CDCls, TMS, 75 MHz)
o 13.8, 14.2,46.2,52.5, 72.3, 111.7, 125.0, 125.2, 126.4, 128.0, 130.0, 131.7, 137.4,
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144.5, 150.3, 152.5, 172.5; IR (KBr) v: 3490, 2924, 2898, 1701, 1586, 1488, 1472,
1434, 1385, 1361, 1336, 1290, 1218, 1130, 1073, 1025, 1010, 962, 809, 747 cm™'. The
product was analyzed to determine the diastereoselectivity and enantioselectivity of
the reaction: dr = 98:2, 97% ee (major diastereomer) determined by HPLC (Chiralcel
AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major

diastereomer: tminor = 11.9 min, tmajor = 26.0 min; minor diastereomer: 22.5 min.

(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(4-hydroxy-2-naphthalen-2-yl-thio-
chroman-3-yl)-methanone (Table 3, entry 10):

The title compound was prepared according to the general procedure as described
above in 87% yield. [a]*p+89.6 (¢ 1.43 CHCls); '"H NMR (CDCls, TMS, 300 MHz)
d 2.16 (s, 3H), 2.22 (s, 3H), 3.01 (brs, 1H), 5.00-5.04 (m, 1H), 5.13-5.18 (m, 2H),
5.78 (s, 1H), 7.18-7.24 (m, 3H ), 7.42-7.50 (m, 3H ), 7.68-7.74 (m, 4H ), 7.80-7.83 (m,
1H); °C NMR (CDCls, TMS, 75 MHz) & 13.7, 14.1, 47.1, 52.4, 72.3, 111.4, 124.8,
125.2, 125.6, 126.1, 126.4, 127.5, 127.7, 127.9, 128.3, 133.0, 135.5, 137.0, 144.3,
152.7, 172.8; IR (KBr) v: 3421, 3058, 2964, 2924, 2848, 2360, 2341, 1717, 1585,
1436, 1379, 1359, 1219, 1128, 1037, 962, 772 cm™. The product was analyzed to
determine the diastereoselectivity and enantioselectivity of the reaction: dr = 97:3,
99% ee (major diastereomer) determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major diastereomer:

tminor = 19.4 min, tmajor = 38.7 min; minor diastereomer: 32.3 min.
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(2S,3R,4S)-(3,5-Dimethyl-pyrazol-1-yl)-(2-furan-2-yl-4-hydroxy-thiochroman-3-
yl)-methanone (Table 3, entry 11):

The title compound was prepared according to the general procedure as described
above in 91% yield. [0.]*p+169.6 (¢ 0.6 CHCl;); '"H NMR (CDCls, TMS, 300 MHz)
S 2.21 (s, 3H), 2.48 (s, 3H), 4.70-4.78 (t, J = 10.2 Hz, 1H), 4.99-5.03 (m, 1H),
5.16-5.19 (m, 1H), 5.98 (s, 1H), 6.14-6.20 (m, 2H ), 7.20-7.26 (m, 4H ), 7.70-7.72 (m,
1H); °C NMR (CDCls;, TMS, 75 MHz) & 13.5, 14.0, 39.4, 50.8, 71.6, 107.1, 110.1,
111.3, 125.0, 125.4, 125.9, 127.5, 131.6, 137.6, 142.1, 144.5, 151.6, 152.9, 172.1; IR
(KBr) v: 3480, 2959, 2925, 2853, 2360, 2341, 1706, 1587, 1473, 1438, 1383, 1362,
1261, 1222, 1201, 1165, 1131, 1037, 962, 749 cm™'. The product was analyzed to
determine the diastereoselectivity and enantioselectivity of the reaction: dr = 95:5,
95% ee (major diastereomer) determined by HPLC (Chiralcel AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 254 nm); major diastereomer:

tminor = 13.8 min, tmajor = 23.2 min; minor diastereomer: 9.2 min, 9.7 min.

OH ? o)
Néo
s (3t)

(2S,3R,4S)- 3-(4-Hydroxy-2-methyl-thiochroman-3-carbonyl)-oxazolidin-2-one:

The title compound was prepared according to the general procedure as described
above in 92% yield. 'H NMR (dg-DMSO, TMS, 300 MHz) & 1.38-1.40 (d, J = 6.6
Hz, 3H), 4.15-4.24 (m, 3H), 4.41-4.48 (m, 1H), 4.50-5.58 (m, 2H), 4.90-4.94 (m, 1H),
6.30-6.32 (m, 1H), 7.26-7.32 (m, 2H ), 7.68-7.71 (m, 1H); °C NMR (d-DMSO, TMS,
75 MHz) & 20.0, 37.9, 43.5, 51.3, 62.8, 70.9, 125.0, 125.7, 127.3, 128.1, 132.5,
138.4, 154.3, 174.5. The product was analyzed to determine the diastereoselectivity
and enantioselectivity of the reaction: dr = 91:9, 62% ee (major diastereomer)
determined by HPLC (Chiralcel OD-H, i-propanol/hexane = 30/70, flow rate 1.0
mL/min, A = 220 nm); major diastereomer: tminor = 13.2 min, tmajor = 10.7 min; minor

diasterecomer: 15.3 min, 22.1 min.
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I11. Synthetic transformation of the sulfa-Michael-Aldol adduct 3a>*

OH O OH ?
@f‘j;\kN N i) LIOH, H20,, THF @f'j:J\OCHg
\ -
N= ii) Cs,CO4, CH4l, DMF
s e ) Cs,CO3, CH3 s “Me
3a 4a
98:2 dr, 98% ee 98:2 dr, 97% ee

To the solution of 30% H,O, (0.14 mL) in water (0.16 mL) was added
LiOH - H,0 (19.2 mg, 0.45 mmol) at 0 °C. The reaction mixture was stirred at 0 °C for
5 min, and the solution of sulfa-Michael-Aldol adduct 3a (90.6 mg, 0.3 mmol) in THF
(0.86 mL) was added over 15 min. After completion monitored by TLC then carefully
treated with a saturated aqueous solution of Na,;S;0; (0.92 mL) followed by 2 M
aqueous solution off HCI (2 mL). The mixture was extracted with EtOAc (3 x 5 mL),
dried over MgSO,, and removed under reduced pressure to give the crude carboxylic
acid product, which can be used without purification.

To the solution of the residue in dry DMF (3.0 mL) with stirring, was added
CHsl (64 mg, 0.45 mmol) followed by the addition of Cs,CO;3 (147 mg, 0.45 mmol)
under a positive pressure of argon at room temperature. The resulting mixture was
stirred overnight. The mixture was treated with 2 M aqueous solution of HCI, and
then extracted with EtOAc (3 x 5 mL), dried over MgSQy, filtered and concentrated in
vacuo. The crude product was purified by flash chromatography on silica gel to afford
the product 4a in 75% yield (53.6 mg). [a]*p+17.6 (¢ 0.3, CHCl;); '"H NMR (CDCl;,
TMS, 300 MHz) & 1.30-1.32 (d, J = 6.6 Hz, 3H), 2.66-2.73 (m, 1H), 3.60-3.63 (m,
1H), 3.81 (s, 3H), 4.95-4.99 (m, 1H), 7.11-7.15 (m, 3H), 7.60-7.62 (m, 1H); >*C NMR
(CDCl;, TMS, 75 MHz) 6 20.2, 36.6, 52.2, 56.6, 71.0, 124.8, 125.8, 126.1, 127.8,
132.4, 135.8, 173.6; The product was analyzed to determine the diastereoselectivity
and enantioselectivity of the reaction: dr = 98:2, 97% ee (major diastereomer)
determined by HPLC (Chiralcel AS-H, i-propanol/hexane = 10/90, flow rate 1.0
mL/min, A = 254 nm); major diastereomer: tminor = 30.6 min, tmajor = 13.4 min; minor

diastercomer: 10.2 min, 25.1 min.
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IV. X-ray Crystal Structures of (2S,3R,4S)-3r

Crystal data for (2S,3R,45)-3r: C,sHoN,O,S, M, = 41451, T = 293 K,
Orthorhombic, space group P2(1)2(1)2(1), a = 5.8585(10), b = 11.5282(19), ¢ =
30.948(5) A, V =2090.2(6) A3, Z=4,9744 unique reflections, final R; = 0.0393 and
WR; = 0.0910 for 3424 observed [I>2c(l)] reflections, Flack y = -0.11(10). CCDC
861217 contains the supplementary crystallographic data for this paper. These data
can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or from
the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ,
UK; fax: (+44) 1223-336-033; or deposit@ccdc.cam.ac.uk).

V. Proposed Transition-State Model for the Asymmetric Domino

sulfa-Michael-Aldol Reaction

i |
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VII. *H NMR and *C NMR Spectra
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€13fx-4-B1

Solvent: COC13
Ambient temperature
Mercury-3008B "mercury3oo"

Relax, delay 1.000 sec
Pulse 28.0 degrees
Acq. time 0.500 sec
Width 17699.1 Hz
232 repetitions
OBSERVE C13, 75,4552664 MHz
DECOUPLE H1, 300.0815382 MHz
Power A0 dB

cont i nuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€13fx-a=77a

Solvent: CDC13
Ambient temperature
Mercury=-300BB  “mercury3goo"”

Relax, delay 1.000 sec

Pulse 28.0 degrees

Acq. time 0.500 sec

Width 17689.1 Hz

136 repetitions

OBSERVE ©18, 75.4552696 MHz
DECOUPLE H1, 300.0815382 MHz
Power A0 dB

cont i nuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

172.623

152,821

—128.311
j—127.581

—1qa.532
—140.887
137.%03
——131.819

e

200 180
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c13fx-1=77¢c

Solvent: CDCIY
Amblent temperaturae
Mercury-300BB “mercury3ioet

Relax. delay 1.000 gec

Pulse 28.0 degrees

Acg. time 0.500 sec

Width 17688.1 Hz

7% repetitions

OBSERV! c13 75.4552880 MHz
DECOUPLE H1, 300.0815382 MHz
Power A0 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Ling broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

—128.354
_128.196

e
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c131k-1~-7c

Solvent: CDC1SE
! temperature
y=300BE “mercury300"

Relax. delay 1.000 sec
Pulse 28.0 degreas

Acqg. time 0.500 sec

Width 17699.1 Hz

224 repatitions

OBSERVE ©13, 75.4553107 MHz
DECOUPLE H1, 300.0815382 MH2
Power 40 d

cofitinuously on

WALTZ-16 modulated

OATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€13Vk=1-7d

Solvent: CDC13
Ambient temperature
Mercury=-300B8 “mercury3ne”

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acq. time 0.500 sec
Width 17689.1 Hz

DBSERVE C13, 75.4552848 MHz
DECOUPLE M1, 300.0815382 MHz
Power 40 dB

continuously on

WALTZ=16 modulated

DATA PROCESSING

Line broadéning 4.0 Hz

FT size 32768

Total time Z hr, 24 min, Z3 sec
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€181 j-1-45¢

Solvent: COCI3
Ambtiient temperature
Mercury-300BB  “mercurydgon

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acqg. time 0.500 sac

Width 17699.1 Hz

72 repetitions

OBSERVE €13, 75.4552B48 MMz
DECOUPLE M1, 300.0815562 MHz
Power A0 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Wz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€131 j=1-45d

Solvent: CDC13
Ambient temperature
Mercury-300B8 “mercury3oo"

Relax. delay 1.000 sec
Pulse Z8.0 dogrees
Acq. time 0.500 sec
Width 17699.1 Hz

75.4552999 MHz
300.0815382 MHz

cont inuous ly on

WALTZ=16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€131)-1-50¢

Solvent: CDC13
Amblent temperature
Mercury~300B8  "mercury3o0"

Relax. delay 1.000 s&c
Pulse Z8.0 degrees
bnu. time 0.500 sec
width

176%9.1 Hz
48 repetitions
OBSERVE vy 75.4552999 MHz
RECOUPLE s 300.0815382 MHz
Pow, a0

continuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€131§-1-55b

Solvent: CDC13
Ambient temperature
Mercury-300B8 “mercury300"

Relax. delay 1.000 sec
Pulse 28.0 degrees

136 repetitions

OBSERVE €13, 75.4552899 MMz
DECOUPLE H1, 300.0815382 MHz
Powsr 40 dB

cont i nuous Ty on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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€131)-1-47¢

Solvent: CDCI3
Ambient temperature
Mercury-300B8 “mercury3oo"

Relax. delay 1.000 sec
Pulse 28.0 degrees

Acq. time 0.500 sec

Width 17689.1 Hz

136 repetitions

OBSERVE €13, 75.4554749 MHz
DECOUPLE M1, 300.0815382 MHz
Powel A0 dB

cont inuously on

WALTZ2-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec

—77.429
—76.58%

—129.687

[ 128.669
127 .924

—126.450
125.180
—124,903

111.632

—136.872

133,780
L 182.677
—52.447
_A6.105

172.548
2.993
131

— 1%
1a4.

|

It it

ﬁ S
It sy T F)....&f:ﬁ_._‘.i.r W Ay g ey it A SN A

= - S W 1 e e e e T T ' B o e T

e ; T ._. ,
200 180 160 140 120 100 80 60 40 20 0 ppm

S50



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

0t

2.344
- 2.181

_0.001

wdd

S51

pLp=1-T1



cl31 j=1=a7d

Solvent: CDC13
Amblegnt temperature
Mercury-300B8 “mercury3og”

Relax. delay 1.000 sec
Pulse 28.0 degress

Acq. time 0.500 sec

Width 17698.1 Hz

800 repetitions

OBSERVE €13, 75.45%3528 MHz
DECOUPLE  H1, 300.0815382 MHz
Powar 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT siz2e 32768

Total time 2 hr, 24 min, 23 sec
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€131)-1-57b

Solvent: CDC13
Ambient temperature
Mercury-3008E  “mercury3oo”

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acg. tima 0.500 sec

F G113, 75.4554884 MHz
DECOUPLE H1, 300.0815382 MHZz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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c131k-1-10b

Solvent: CDC13
Ambient temperature
Mercury-300BB  “"mercury3og"

Relax. delay 1.000 sec
Pulse 28.0 degrees
Acg. time 0.500 sec

OBSERVE €13, 75.A554705 MHZ
DECOUPLE M1, 300.0815382 MMz
Power 40 d8

cont inuous ly on

WALTZ-16 modulated

DATA PROCESSING

Line broadeéening 4.0 Hz

FT size 32768

Total time 2 hr, 24 min, 23 sec
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dxq-C-120104

Solvent: DMSO
Ambient temperature
Mercury-300BB “mercury300"

Relax. delay 1.000 sec

g 0.502 sec

7689.1 Hz

128 repetitions

OBSERVE C13, 75.4556134 WMHz
DECOUPLE M1, 300.0839276 MHz
Power 40 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768

Total time 14 min, 27 sec
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©13d-13-137b

Solvent: CDCI3
Ambient temperature
Mercury-300BB ‘“mercury300"

Relax. dejay 1.000 sec

Pulse 28.0 degrees

Acg. time 0.489 sec

Width 17698.1 Hz

1488 repetitions

OBSERVE C13, 75.4552707 MHz |
DECOUPLE H1, 300.0821962 MHz
Power 40 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT size 32768

Total time 1 hr, 55 min, 27 sec
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VI11. HPLC Chromatograms

Data File D:WLCWFXYDATA FX-4-18B% I -4-18B-9 2011-09-27 16-33-0%012-0201.D
Sample HName: Fi-4-1%h

Acyg. Operator H 3 4 Seq. Line : Z
Acg. Instrument @ Instrument 1 Location : Vial 12
Injection Date : 9/27/2011 4:45:40 PM Inj 1
Inj Wolume : § pl
Acig. Method VDAL P Datah Fi-4- 184 FE-4-18B-9 2011-09-27 16-33-09%A5H-10-90-05ML -
L5 AWM.
Last changed VOFET/E01Y 5:21: 15 PM by FX

(modified after loading)

Analysis Method @ DiAwLOS THSDATANEN-2- LGBYFE-4-18B-9% Z011-09-27 16-33-09%012-0201.0%DALM |
ASH-10-90-05ML- 25400, M)

Last changed 1045 2001 10: 36:42 PM by dxg
(modified after loading)

q
A0 A, e welargth=2454 nm (DALCEODATAFRY -4 18 B FH-4- 1889 2011-09-27 16-33-00°012-0201.00
mal o
3 i
M h
250 1 OH "N
O
200
5
racemic-3a
L=
150 g
=
100
Z
50 Z =
- =
g
D. 1 T 1
T T T T T T T
10 125 15 174 20 gl i} TS min
Atrea Percent Report
Sorted By H Signal
Multiplier : l.0000
Dilution : l.0000
Use Multiplier & Dilution Factor with I53TDs
Signal 1: VD1 A, Wavelength=:254 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] mar *s [manr ] L]
e el el B el Ll el
1 14.55§ BV 0.3377 S26.58118 37.55433  4.2004
z 15.18% \E 0.4909 9070.29004 279.3361%2 4R.091F
3 21.989 BV 1.0405 55558, 54590 129.20874 43.6435
4 23,756 W 0.6653 1193.43799  20.24796  6B.064E
Totals 1.9678%e4  166.64716
Instrument 1 107572011 10:36:46 PH drg Page 1 of Z
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Data File D:%LOWFIDATA, FX-4-48CDEHNFX-4-43CDEH Z011-10-05 18-19-53%00Z-0201.D
Sample Wame: FX-4-48Ch

Acg. Operator H Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 2
Injection Date : 107572011 6:32:27 PH Inj 1

Inj Yolume @ 5 nl

Acg. Mechod ¢ IALCy FEADatad FX-4-48CDEM, FX-4-46CDEH £011-10-05 16-19-53%ASH-10-90-05ML-

Z5ANM- I0MIN .M
Last changed D9 EE/2001 11: 4706 A by thl

inalyesis Methed : DI0AWLCW EXA\DATANFN-4-48CDEM, FX-4-48CDEH 2011-10-05 16-19-53%002-0201.04DAH

[ASH-10-90-05ML -2 540M- S0MIN. M)
Last changed L0200 10055039 P by dxg
[modified after loading)

WOT A, MiEelength=254 nm (DAL CFXDATANFH- 4 4% COEHF - 442 COEH 2011-10-05 18 19-530002-0201.00
mAL s &
a00
<00
200+
200+
1004
g & ]
b a ps:
o ,H =
T T T T T T T T
10 125 15 175 20 225 25 75 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 la.50Z MF 0.1865  30.35495 Z.71309  0.152%
2 li.l0l ™ 0.5769 1.94090e4  5SRO.E9159 97,2966
3 2Z.05e BV 0.7669 157.12704 2.63550  0.7877
4 23.537 WB 0.9386 351.79373 4,76448  1.TH3S

Totals 1.99455ed  §570.60466

Instrument 1 107572011 100 33:44 PM dxg
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Data File D:%LOWFIWDATA PR -4-60ABNFX-4-60AE-2 2011-10-12 17-12-37%051-0201.D
Sample Wame: FX-4-603b

Acg. Operator H Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 51
Injection Date : 1071272011 5:Z5:29 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCY TR\ Data' FX-4-60AFY FX-4-60AE-2 2011-10-12 17-12-374ADH-10-90- 1ML-
2540M. M
Last changed ;o 10f12/ 2011 5:44:42 PM by FX

[modified after loading)

Analysis Method : D:SLChy FEADATANFE-4-60AF% FE-4-B0AE-2 2011-10-12 17-12-37%051-0201.D5DALM |
ADH-10-90-1ML -2 540 . M)

Last changed ;o 10/13/ 2011 12:04: 17 PM by FX

[modified after loading)
AND A, inelength=254 nm (DAL CRODAT AR 4 60 AR 460282 311-10-12 17-1237051-0201.0)

mal =

4004 1 i
.
OH M

3460

o
200

5
racemic-3b

14307

2604

2004

1504

100 4

a0

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1 §.141 EE 0.Z605 T159.43945 411.6502Z7 45.0744
2 1l.845 BV 0.3717 753.37109  30.440086 4.7233
301Z.738 W 0.4040 T7R.10846  25.F0009  4.8658
4 14.307 \WE 0.4553 T231.22803 £35.79341 45.3364

Totals 1.59501ed T0E.51383

Instrument 1 10713 2011 12:04::1 PM Fi Page 1 of 2
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Data File DnAWLOWEXADAT
Sample Name: £x-4-65ah

A, Operator :
Aoy, Instrument
Injection Date

A, Method
Last changed

Mnalysis Method

Last changed

By FE-4-60FX-4-654F Z011-10-16 17-05-17%071-0101.D

dx g Jeqg. Line : 1

Instrument 1 Location @ Yial 71
10/ 16 2011 5:06:30 PH Inj : 1

Inj Wolume : 5 pl

VDAL T Datah FE-4-65 T -4-654F Z011-10-16 17-05-1T4ADH-10-90- 1TL- &5 4RM.H

1016/ 2011 5:06:40 PM by dxg

(modified after loading)

DSLOY ROZDATANFY-4-65% T -4-65AE 2011-10-16 17-05-174071-0101.04DA.M (ADH-
10-90-1ML-Z 547 .M )

10718 2011 3: 1836 P by FX

[modified after loading)

WAND A, Wianelength=254 nm (OALCFDAT AR -4 G5 -4HG548 01 1-10-16 17-05- 17707 1-0101.00
mAl a
<400
300
200
100
&z = =
[=1 ~ '}
o s o
1] T
] SI IID 1I2 l|4 1;3 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.0000
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VID1 A, Wavelength=254 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] ]
e el el B el Ll el
1l 5.08% EE 02755 308.92929 l6.3R6EE  Z2.0444
2 11.781 BV 0.3713  2898.13525 LL.75995% 1.9134
30OlE.E3l W 0.3463 151.49113 E.BTSID l.00Z5
4 14,191 \E 0.4524 1,43p14e4 466, 79181 85,0396
Totals 1.5110%e4  501.59369
Instrument 1 1071872011 3:16:40 PH FX Page 1 of 2
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Data File D:SLOWFIWDATAY FE-4-63-6 448, Fi-4-63-F4AE-1 2011-10-14 14-23-405053-0301.D
Sample Wame: FX-4-633B

Acg. Operator H Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 53
Injection Date : 1071472011 2:55:47 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCy TR\ Datad FX-4-63-62ABN FE-4-63-64AF-1 2011-10-14 14-Z3-40%0JH-10-90-
O5ML -2 547, M
Last changed ;o 10/14/ 2001 3:353:23 PM by FX

[modified after loading)

Inalysis Method : DoALOY FRADATAN FE-4-63-64AR Fi-4-63-064A8-1 2011-10-14 14-23-40%053-0301.0%

DAL [ 0TH-10-90-05ML-2 5411
Last changed ;o 10f18f 2011 3:12:38 PM by FX
[modified after loading)

VDT 7, Tivelength=254 nm {DALCF S DA A 4 63 BAB A4 636446 1 201 1-10- 19 14 2340052 0301.00
mal -
3 g
120 s & R\
&5 M.
e OH "N
1004
]
20 5
racemic-3c
£04
40 4
20 B
E o} fﬁ
——/\J & 2
o . .
T T T T T
10 15 20 25 30 min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1 L2077 M 0.4198 3217.25391 127.73701 44,2871
2 133l M 0.5287 3338.45825 105.24897 45,9555
3 20.599 BE 0.9790 393.42123 4,73783  5.4156
4 I6R.R4Z MM Z.Z4T0 315.41403 2.33952 4.341%

Totals TZ64. 54742 240.0B333

Instrument 1 10418 011 3:12:4% PH IX
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Data File D:SWLOWFXNDATA FX-4-65FH-2-65EECE Z011-10-16 17-36-56%07Z-0101.D
Sample Name: £x-4-65bh

A, Operator vodxy Jeqg. Line : 1
Aoy, Instrument @ Instrument 1 Location @ Vial 72
Injection Date 10416/ 2011 5:38:15 PH Inj : 1

Inj Wolume : 5 pl

A, Method
Z5AWM-30MIN.M

10716 2011 6:07:48 PH by dxg
(modified after loading)

Last changed

Analysis Method
OJH-10-%0-05ML- 25 4RM-50M IN.M)
107 18f 2011 3: 22015 PO by FX
(modified after loading)

Last changed

VDAL T Datah FE-4-65 T -4-65BECE Z011-10-16 17-36- 5640 JH-10-90-05ML -

DA LCY FXWDATANFX-4-65% FX-4-65BECE Z011-10-16 17-36-36%072-0101.D4WDAM

SAVDA A, Wigwelength=2454 nm (DAL ODATAF X -G53 -485 BBCE 201 1-10-16 17-26-56"07 2-0101.00

T b

350+

300 4

250+

200

150 1

100

A0 ™

13.178

min

Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=254 nm

Pealr RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
el R et el R Dl Ikt
1 11.961 BV 0.3876 9524.30566 359.35544 55,5955

2 13178 W 0.4606 155.11661 4.90540  1.5094

3 E0.ESL MM 1.1559 113.60997 L.63E1T  L.1045

4 I6.549 MM 1.983% 183.91774 1.54506  1.7898
Totals : L.0Z76%9ed  397.44407

Instrument 1 107187 E0L1 3:&&:1% PM FX
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bata File DiALCWZOLIL0NWEXN PN -4-TZAENTX-4-TLAF-2 Z011-10-E1 17-1E-08%0E1-0101.D

Sample Fame:

Fi-4-7ikb

Acg. Operator

Anig.

Instrument :

Inject ion Date

Seq. Line : 1
Instrument 1 Location @ Wial 21
10721 2011 5:13:38 PM Inj : 1

Inj Yolume @ 5 nl

Acg. Method

Last changed
Analysis Method :

Last changed

O IALCY Z0LLI0N FXFX-4-TEAF FX-4-TEAB-2 £011-10-21 17-1Z-06%ADH-10-90- 1ML-

2540M. M

9fETFE0LL 1052039 PM by THL

DeSLCY 2011100 FXNFE-4-T2ARN FX-4-T22E-2 2011-10-21 17-12-06%021-0101.D%DA.M
[ADH-10-90- IML- 25 40M. M)

10/2L 011 5:43:0% PM by HIL

[modified after loading)

WOT A, MiEelength=254 nm (OALC20 11 100FFH -4 T2 AR B T2 AB-2 2011-10-21 17-12080210101.00
mal b
i
.
260 OH "N
O
2004 =
= 5
1507 racemic-3d
100
a0 =1 =3
- W
w =
=2 -
o+ 1 1 \-\\//\\\_ 1
T T T T T T
] g 10 12 14 16 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type

#

1
H
3

[min]

G.224 VB
10,540 B
11.259 VB

4 13.047 EE

Width Area Height Area
[min] miI *g [maT 1 H
e e e e B il et
0.2653 4951.61133 GZT76.70477 46.4797
0.3263 380.258021 17.46513 3.5481
0.3842 43 08261  16.72797 4.068§
0.4187 4919.84131 175.52832 45.9034
1.07178e4  438.42619

Totals

Instrument 1 1072172011 5:43:13 PM HZIL
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Data File D:%LOYWZO0LLL0%FXY FX-4-T2BENFX-4-TZEE 2011-10-21 17-40-464022-0101.D
Sample Wame: FX-4-T2EBb

Acg. Operator H Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 22
Injection Date : L0/Z2172011 5:42:36 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LL10Y P FX-4-T2BE FX-4-T2BF 2011-10-2Z1 17-40-46%ADH-10-90- 1ML~
2540M. M
Last changed : 10f21/ 2011 5:45:16 PM by FX

[modified after loading)

Analysis Method : D:SLCYZ0L1110% FXSFX-4-TZBBY FX-4-72BE 2011-10-21 17-40-46%022-0101.D5DALM |
ADH-10-90-1ML -2 540 . M)

Last changed ;o l0fZ2/ 20011 1:27:55 PM by FX

[modified after loading)
AND A, inelength=254 nm (DAL CE0 T 1004 P2 BB -4 728 B 2071-10:21 17-40- 4602 2-0101.00

mal =

400

3604

200

250+

200

150

100

a0

10.4843

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1 §.236 EB 0.2804 585.21027  30.53090  4.2ZE5E
2 L0.553 BV 0.3375 398.1351% 17.64404  2.5745
3 11.459 WE 0.5540 4552.38464 15.F1468  3.9882
4 13.069 EE 0.4204 1.23147ed  437.13513 68.91Zl1

Totals 1.38504e4 50092475

Instrument 1 10272011 L E3:00 PO X Page 1 of 2
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Data File D:SLOWFIWDATAY FE-4-63-6 448, Fi-4-63-F4AFE-1 2011-10-14 14-23-404054-0401.D
Sample Wame: FX-4-6438

Acg. Operator H Seq. Line : 4
Acig. Instrument : Instrument 1 Location @ Wial 54
Injection Date : 1071472011 3:35:29 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCy TR\ Datad FX-4-63-62ABN FE-4-63-64AF-1 2011-10-14 14-Z3-40%0JH-10-90-
O5ML -2 547, M
Last changed : 10/14/ 2011 4:02:35 PM by FX

[modified after loading)

Analysis Method : D:SLCYy FEADATANFE-4-83-64ABNFX-4-65-644F-1 2011-10-14 14-23-404054-0401.T0
DAL [ 0TH-10-90-05ML-2 5411

Last changed ;o 10f18f 2011 3:15:33 PM by FX
[modified after loading)

WD A, i welength=254 nm (DALCE OAT AR 4 63 B AR BT G4AB-1 Z011-10-14 1423400054 0401.00
mal =
200 ft
M. )
175 ] OH N
]
150 4
5
125 4
racemic-3e
100 4
75
509
2
26 =
oA L Tl T
T T T T T T
g 10 12 14 16 18 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Peal RetTime Type Width Area Height Area
#  [min] [min] mAT %5 [mAU ] B
e e Bl e Rl R il etk el
L 9,490 W 0.2905 3965.47144 Z05.288585 36.4115
2 10.367 WE 0.4020 406R.07324 154.34161 39.3559
3 1Z.230 BB 0.649T7 1153.71899 2T.07998 11.4861
4 14.756 EB 0.9954 1104.40100  16.45676 10,7365
Totals : 1.03257ed 406. 16720
Instrument 1 1071872011 3:15:37 PH TX Page 1 of 2
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Data File InAWLOWEXADATAN FX-4-65\FX-4-65EECE Z011-10-16 17-36-56%073-0201.D

Sample Name: £x-4-65ch

A, Operator :
Aoy, Instrument
Injection Date
A, Method

Last changed :
Mnalysis Method

Last changed

dx g Jeqg. Line : Z

Instrument 1 Location @ Yial 73
10/ 16/ 2011 6:14:42 PH Inj : 1

Inj Wolume : 5 pl

L5 ANM- Z0MINF.I
10716/ 2011 5:33:37 PH by dxg

VDAL T Datah FE-4-65 T -4-65BECE Z011-10-16 17-36- 5640 JH-10-90-05ML -

DALy PV DATANEN-4-65 TX-4-6 5EECE 2011-10-16 L7-36-56%073-0201.D4DAM |

0JH-10-90-05ML- 25 40M-20M IN . M)
10718 2011 3: 2734 P by FX
[modified after loading)

WAND A, iEwelength=244 nm (OALCEODAT AR -4 65465 BBCH 201 1-10-16 17-36-56'072-0201.00
mal ]
<400
300 4
ae
200+
100
~— F&wr"'a —
@ g =
=5 =
1]
] é 1b 15 1h IB lé min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.0000
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VID1 A, Wavelength=254 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2
e el el B el Ll el
1 5.450 MF 032710 937TT.97T168  4T7.77005 94,5068
210,276 M 0.3087 120.43733 E.5053F 1.Z14:2
3011.847 MM 0.745% 284.33029 E.32756  2.8653
4 14,841 BV 0.7969 140,27965 Z.15204 1.4137
Totals 9923, 06895 492.7549%

Instrument 1 107187 E0L1 3:&7:40 PH FX
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Data File DiALCWEOLILEWDEQADEQ-15-T3DX0-13-7344 Z011-12-16 16-19-35%071-0101.D
Sample Wame: drg-13-T3a

Acg. Operator ¢ LOH feq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date : 12/16/2011 4:Z0:21 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method toDALCY Z0LLLE b DXO-13-T34DE0-13-T5344 2011-12-16 16-19-35 ADH-5-95-025ML-
23 50M. M
Last changed D9/ EE/2011 4:59:40 PM by THL

Analysis Method : D:ALCY2011124DX0Q4DX0-13-735DX0-13-7344 2011-12-16 16-19-35,071-0101.04DAM
[ADH-5-95-025ML -2 350, M)

Last changed O LESLESE0LL Tr15:4% PM by thl
[modified after loading)

[}
WD A, MiEelength=2 35 nm (DAL CQ0 1112000 CADHO- 13- 73000 0 13- 72084 2011 - 1216 16-12-25071-0101.00
mal a2 %
- a5
a0 ] o Nf [
OH "M
1754
0]
15
=
12.5
107 racernic-3f
754
54 = cnéﬁ
2 ¥
2.4 &@
0+ /\
G5 ?:J ?I5 BID Slﬁ QID min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=235 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 70,399 MF Z.248T ZETE.GET94 ZL.3Z:Z3E 0 45.8789
2 75,100 ™ 2.42454 295160059 Z20.09:Z0% 46.8652
3 86,429 MM 2.7218 469.577749 2.8753%  7.4559
Totals BEZO8. 06631 R4.:28973
Instrument 1 1lif18/E011 T:18:55 PH thl Page 1 of 2
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bata File DiALCWE0L11EWDEQADHEQ-13-T3THL-12-764 Z011-12-16 17-11-30%0T71-0201.D

Sample Fame: dxg-13-Tic

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

i thl Ie
Instrument 1 Location :
12718/ 2011 5:16:23 PM Inj :

Inj Yolume :

23 50M. M
12718/ 2011 5:16:4% PM by thl
[modified after loading)

q. Line :
o

z
Wial 71

1
5ol

CIRALCYZ0LLLEN & DEQ-13-T3WTHL-1E-T6A £011-12-18 17-11-30%ADH-5-95-0Z5ML-

IoALCY 20 L11E DX DEQ-13- T34 THL-12-T64 2011-12-18 17-11-30%071-0201.D4DAH

[ADH-5-95-0Z5ML-Z 350 )
12718/ 2011 T:21:08 PM by thl
[modified after loading)

WD A, Widelength=2258 nm (DAL C20 11 12000 CAOHQ- 13- 73 THL- 12764 2011-12-12 17-1-200071-0201.07
mAl

204

G0

a0

204 &
- a8
o
e’

0+ . i
T T T T T T T T
7o 725 ] irh a0 84 8r s a0 min

Sorted By
Multiplier
Dilution

Area Percent Report

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=235 nm

Peal RetTime Type

# [min]

L 70.946 MM
& T5.BE3 MM
3 O8T.131 MM

Width Area Height Area
[min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1.9099  SET.00RTT 4,94795  3.613%
2.3996 1.44752e4  100.53846 92,2574
2.5521 RAT.R00BD 4,23054  4.128%
1569004  109.71695

Totals

Instrument 1 127182011 T:21:14 PM thl
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Data File D:SLOWZO0LLLO0NFHY FX-4-7T528, FX-4-754-3 2011-10-22 12-57-06%023-0201.D
Sample Wame: Fi-4-T54

Acg. Operator H Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 23
Injection Date : LO/ZZ/2011 1:09:32 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0 L1110 P FX-4-7 54, FR-4-T5A-3 2011-10-22 1Z-57-06%ADH-10-90- 1ML-
2540M. M
Last changed D9 ET/201L 1:52:39 PM by THL

Analysis Method : D:ALCY201110% XN FH-4-T5A0FH-4-T5A-3 2011-10-22 12-57-064%023-0201.D0DA.M |
ADH-10-90-1ML -2 5S40 . 1)

Last changed COL0fEEAE0LL 11 5E PM by FX
[modified after loading)

[}
WOT A, MiEelength=254 nm (OALCQ0 11 100FFH-4 TS AR 47543 2011- 1022 12-57-06'022-0201 .00
mal a2
120 1 fr
M. )
- OH
1004 £
T @]
80 S
racemic-3Q
60
40_
20+ = o
2 =
o o
0 T T T
3 4 5 B 7 & 5 i0 i min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=254 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1l 5.853 EE 0.1947 165961323 127.03:28% 44.830%6
2 T.017 BV 0.2421 1&z.61031 11.40605  4.9322
3 T.659 \E 0.2643 LETE. 00305  94.21%70 45.2679
4 89,173 EE 0.3068 183.98338 8.95162  4.9693
Totals 3702404997  241.61025
Instrument 1 10/ZE/Z011 1:31:56 PH TX Page 1 of 2
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Data File IoWLONEOLLIONEIN TX-4-816FX-4-81 2011-11-01 09-0E-33%021-0101.D

Sample Name: Fi-4-81
A, Operator H S Jeqg. Line : 1
Aoy, Instrument @ Instrument 1 Location @ Yial 21
Injection Date 117172011 9:03: 58 AM Inj : 1
Inj Wolume : 5 pl

A, Method
Last changed 117172011 9:19: 33 AM by FX
(modified after loading)
Mnalysis Method
10-90-1ML-Z 547 .M )
11/1/&011 1&: 2950 P by LTL

[modified after loadin

Last changed

VDALY EOLLL0N POV ER-2-8 10 P -4-61 2011-11-01 09-0Z-33%ADH-10-90- 1TL- &5 4RI 1

DALy 2010004 FEAEN-4-610 FX-4-81 2011-11-01 09-02-33%021-0101.DWDA.M (ADH-

]
A &, WiEvelength=254 nm (DALCG0 11 10 A F2-4-6 FA-48 1 Z011-1101 Da-02-3302 1-0101.0)

mal
100+
80
G0
a0
20 .1}@‘
2 ¥
ol
D_ 1
4 5 5 7 B } i i min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=254 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 5.545 MM 0.2234  18.2786% L.36362 0.5898
Z T.039 MF 0.2455 E£5.1471% L.65490  1.Z242
3 T.716 M 0.2951 2000.30615 112.95503 87.374%
4 9,295 MM 0.3111 10.41851 5.5816le-1 0.5072
Totals 2054.15053 116.56172

Instrument 1 11/1/2011 12:2%:55 PM LIL
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Data File DiSLCWFIWDAT AN P -4-68AENFX-4-654F-2 Z011-10-1§ 13-34-03031-0101.D

Sample Wame: FX-4-68db

Acg. Operator
Acig. Instrument :
Inject ion Date

Seq. Line : 1
Instrument 1 Location @ Wial 31
10418/ 2011 1:35:19 PM Inj : 1

Inj Yolume @ 5 nl

Acg. Method

Last changed
Analysis Method :

Last changed

¢ IALCy FEADatad FX-4- 6848 FX-4-68AF-2 2011-10-16 13-534-03\ASH-10-90-05ML-

25 4mM. N

97 ET/Z011 4:31: 55 PM by FX

DL Cy P DATAY FX-4-65AFY Fil-4-65A6-2 2011-10-18 13-34-03%031-0101.D4WDALM |
ASH-10-90-05ML-2540M. M)

107187 001 F:04:21 P by FX

[modified after loading)

WO A, MiEelength=254 nm (DAL CFXDATANFH- 4 63 AR FH-4-62 402 011-10-12 13-34020231-0101.00
mal ]
3 i
1004 M. j
OH ™
0]
a0 é@
e
e
601 )
racemic-3h
40 4
20
D_
12 l|4 l;?i IIS EID 2I2 2I4 1;3 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 1r.155 EE 0.6155 2413.90527 105.58633 45.748Z
2 lg.45T M 0.5915 443.558470 G.29829  4.8007
3 19,943 M 0.9546 3TR.7T3221 6.07743  3.9047
4 23.215 MM 1.1149 4413.74658 B5.98317 45.7465
Totals 9645, 26877 189.44522

Instrument 1

1018 2011 3:04:40 PO FX
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Data File D:AWLONVZOLLLONERS FE-4-TTWFE-4-77 2011-10-24 2Z0-55-154034-0101.0
Sample Name: FX-4-774h

A, Operator H S Jeqg. Line : 1

Aoy, Instrument @ Instrument 1 Location @ Yial 34
Injection Date : 10/24/2011 &:536:34 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method CoDeNLOY ZOLLLO0N PN FR-4-TT FE-4-1T7 2011-10-24 20-55-15%A5H-10-90-05ML -2 540~
J0MIN.H
Last changed PO/ 2E/2001 11047068 AM by thl

Analyesis Method @ D:SLOY 2011104 FEAEFX-4-TTWFX-4-77 Z011-10-24 20-55-15%034-0101.05DA.M [ASH-
10-90-05ML- 25 4HM-30MIN .M
Last changed Cl0fESS 2011 14407 PM by FX

[modified after loading)
WD A, WiEnelength=254 nm (OALCE0 11 10FEFE-4 77 P-4 77 2011-10-24 20-85- 15'0340101 .00

mal

20

v0

Gl

504

Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000
Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=254 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 l6.010 MF 0.6551 3496.90849  §5.072Z50 983.1717
£ lE.063 RI 0.9061 L186.95566 3.43938  4.9821
3 19,936 MM 1.0157 35.276l8 5.784854e-1 0.9399
4 RZ.B54 MM 1.0103  34.01763 5.61163e-1 0.9064

Totals 3753.185%6  G9.65190

Instrument 1 107257 E011 1:44:11 PH FX Tage 1 of 2
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Data File D:WLONVZOLLLONERS FX-4-T5EY FX-4-T8F Z011-10-25 11-55-5&%0Z5-0101.D
Sample Name: Ti-4-T8h

A, Operator : hzl Jeqg. Line : 1
Aoy, Instrument @ Instrument 1 Location @ Vial 25
Injection Date 104257 2011 11:57%:30 AM Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDLW ZOLLL0N PN FR-4-TEBVFX-4-T8B 2011-10-25 11-55-5Z%0JH-10-90- 1ML- 2540,

Last changed

Analys

is Method :

Last changed

ad

10725 2011 12:12: 4% PM by hel

(modified after loading)

D:4WLCY 2011104 Fih FH-4-78B4FX-4-78B Z011-10-25 11-55-52%025-0101.04DA.M |
0JH-10-90-1ML -Z 540 . M)

10725 2011 1: 4922 PH by FX

(modified after loading)

SANDT A, WG welength=254 nm (DALCE0 111 0FEF-4 TS B4 750 201 1-10-25 11-55-620250101.00
mAl
70
G0
50
40_ N "
racermic-3i
30 4
20
5
10 _—— _ .;;&
S g
Sl S8
D_
T T T T T T
10 15 0 5 30 38 min
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=254 nm
Peale RetTime Type Width Area Height Area
#  [min] [min] mAT *s  [mAU ] %
el R et el R Dl Ikt
1 13.389 MF L.E2321 S428.77988  T3.43500 47.Z8689
z 16.945 M 1.761l2 5592.2807e  52.92031 48.7111
3 Z6.098 MF 2.54582 234.71635 1.53520 2.0445
4 30,421 M F.E967 ZZ4.7I4R4 9.611T1e-1 1.9574
Totals : 1.14805ed 125.85469
Instrument 1 L0/Z5/Z011 1:4%:E6 PH FX Page 1 of 2
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Data File D:WLONVZOLLLONERS FX-4-T8EY FX-4-T8F Z011-10-25 11-55-5&%0Z6-0201.D
Sample Name: FX-4-77Ch

A, Operator
Aoy, Instrument
Injection Date
A, Method
Last changed

Analysis Method

Last changed

: hzl Jeqg. Line : Z
Instrument 1 Location @ Yial 26
10725 2011 12:58:45 P Inj : 1

Inj Wolume : 5 pl

ul
10725 2011 1:46:30 PH by hel
(modified after loading)

VDALY E0LLL0N PN FR-4-TEEVFN-4-T8F 2011-10-25 11-55-5250JH-10-90- 1IL- 254,

Do LCYy 2011104 FEAFR-42-THEY FX-4-T88 Z011-10-25 11-53-52%026-0201.D4WDA M |

0JH-10-90-1ML -Z 540 . M)
10725 2011 2: 0336 PH by FX
(modified after loading)

mAl

SAD A, g welength=2454 nm (DALCE0 1 1DFEE- 4 P2 VFA-A- TR B 0 1-10-25 11-55-62°026-0201 .00

r— ,l"\.

min

Sorted By
Multiplier
Dilution

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VIDL &,

Peale RetTime Type
#  [min]

Wavelength=254 nm

Width Area Height Area
[min] maT *s  [mAl ] %

1 13,215 M
£ 16,871 MM
3 OI5.TEL MM
4 30.15E MO

Totals :

0.8607 9.14307 1.7T046e-1 0.1E75
L.7T6LE 5377.709847  S0.6741e  85.5143
1.0419 §5.81636 9.30384e-2  0.10R5
3.5486 66.14468 3,10659e-1  1.Z117

5458.81357  51.45490

Instrument 1 107257 E0L11 &:03:40 PH FX
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Data File D:%LCY2011115DXQWDATANLJ-LENLJ-1-50-LK-1-7 2011-11-0f 14-30-53074-0Z01.D
Sample Fame: ll-1-Ta

Acg. Operator : thl Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 74
Injection Date : 117672011 3:34:05 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLL DY o datal LT -LE,LJ-1-50-LEKE-1-7 2011-11-06 14-30-53%ADH-10-90-
1ML- 25 4WM-60M IH .M
Last changed 117172011 5:36: 20 PM by LTL

Analysis Method : D:ALCY 2011114 DX QY DATANLJ-LENLJ-1-50-LE-1-7 Z011-11-06 14-30-534%074-0201.0%
DAM (ADH-10-90-1ML-254RM-60MIN.M)
Last changed O llAL10/E00L S0 45:14 PM by THL

[modified after loading)
WO A, MiEelength=254 nm (OALC20 1111906 CAOAT ALK LKALF1-50- LE-1-7 2011-11-06 14-30-53°0740201.00

mal ) "a?f]
160 4 @._?73'
L
140
120
100 -
e
2 o
20 - o racemic-3j
o
G0
40 o &
.o rg.Q-' 'Q:r‘?"
2 B
20 = 'F? £
D___N_JI_ |m-— T 1
T.|5 1:3 IEI.S l|5 l?lﬁ 2:] ZZI.S 2|5 ETI,S min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=254 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e e e B il et
1 9,082 MM 0.3402 3463.95972 169.65002 45.0270
2 17.483 MF 0.5906 353.83002 9.958481  4.5993
3 18,126 M 0.6422 410.88525  L0.66342  5.3410
4 2Z.Z63 MM 0.8316 3464.39648 E9.43513 45.0327
Totals TES3.0T14AT  259.76338
Instrument 1 117102011 & 4&8:56 P THL Page 1 of 2
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bata File DiALCWEOQL11LADEQAWDAT A\LJ-LE-DXOADH Q- 13-1043 Z011-11-06 Z0-0§-25%0T6-0801.D
Sample Fame: ll-1-Tc

Acg. Operator : thl Seq. Line : &
Acig. Instrument : Instrument 1 Location @ Wial 76
Injection Date : 11/7/2011 12:45:09 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLL DN o datah LT -LE-DEQYDEQ-153- 1043 Z011-11-06 Z0-08-Z54 ADH-10-90-
1ML- 25 40M-30M IH .M
Last changed 117572011 T:55: 50 PM by THC

Analysis Method : D:ALCY 2011114 DXQS DATANLJ-LE-DX0SDX0-13-10A3 2011-11-06 20-08-254076-0801.
DhDA.M (ADH-10-90-1ML-2540M-30MIN.M)

Last changed O LLAL0/E00L 9:04:05 PM by THL
[modified after loading)

WOT A, MiEelength=254 nm (OALC20 1111906 CAOAT ALK Lk- O OhDH0- 13- 10083 2011-11-06 20-08-25076-0201.00
mal 3 i)
1401
1204
100 -
a0
G0
40.
& o
204 oo
= 'i'&@ = 5.-%%“
0 |c*§. 1 |
T T T T T T T T
1] 125 15 175 20 gl 25 275 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=254 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]

L 8.070 M 0.3406  18.7T6RES 9.151%6e-1  0.Z446
g 17.43% WMF 0.3135 3.39713 L.3060Te-1  0.0443
3ol lsf M 0.6816 177.57RG4 4,34195 2.314m
4 EE.10B MM 0.5239 T4TE.19258 151.15479 97.3965

Totals TETL. 93301 156.59554

Instrument 1 1171072011 9:04:22 PM THL Page 1 of 2
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bata File DiALCWEOQLILLADEQAWDAT A\LJ-LEALJT-1-50-LE-1-7 Z011-11-06 L4-30-53075-0301.D

Sample Fame: ll-1-Th

Acg. Operator
Anig.
Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

Instrument :

: thl Seq. Line : 3
Instrument 1 Location @ Wial 75
11/6/2011 4:35: 24 PH Inj : 1

Inj Yolume @ 5 nl

CIALCYZ0LLL D o datay LT -LENLI-1-50-LE-1-T £011-11-06 14-30-53%ADH-10-90-

1ML- 25 4WM-60M IH .M

11/6/2011 5:11:35 PM by thl

[modified after loading)

I:4%LCY 20 111 1% DX 0% DATA, LI-LKY LJ-1-50-LK-1-T7 2011-11-06 14-30-53%075-0301.D%
DAM [ADH-10-90-1ML-254RM-E0MIN.M)

11710/ 2011 &:51:3% PM by THL

[modified after loading)

SAVDT A, Wielength=254 nm (DAL CQ0 1111000 CADATALE LOL1-60- LE-1-7 20 11-11-06 14-20-520075-0201.00

mal -
1204 ; i
I )
OH N
100 -
DBY:
SD | S O
Q:n"
. o @Q"
0 racemic-3K s %
=
40 -
204 %ﬁ
= a0 =
cués']’ =
2 =
a . .
T T T T T
10 15 i} 5 30 min

Sorted By
Multiplier
Dilution

TUse Multiplier & Dilution Factor with

15TDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type

# [min]

1 10.743 BB
& ZL.067 MM
3 24.356 EB
4 ET.005 MM

Totals :

Width Area Height Area
[min] m&T *s  [mAU ] &

e e Bl e Rl R il etk el
0.3547 3008.43262 126.45812Z6 46,7640
0.7546 217.55737 4,80504  3.381%
0.7460 Z08.614056 4.03435 F.24828
L0065 2998.62500  49.F5536 46,6115

BL33. 22905 184.97R01

Instrument 1 11/10/Z011 &:51:39 PH

THL Page 1 of 2
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bata File D:ALCAZOLIIINDEQWDAT AWLJ-LE-DXOWDEQ-13-104% £011-11-06 Z0-0&-E5%077-0501.D

Sample Fame: ll-1-7d4

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

: thl Seq. Line : 9
Instrument 1 Location @ Wial 77
11/T/2011 1:16: 35 &AM Inj : 1

Inj Yolume @ 5 nl

D IALCYEQLLL D ooy datah LI -LE-DX04DX0-13-104F Z011-11-06 20-08-25% ADH-10-90-

1ML~ 25 40M-40M IH .M

117172011 4:42: 27 PM by LTL

DeSLCY 20 11108 DX 05 DATAY LI -LE-DXQ4 D0 -13-10A% 2011-11-06 20-08-254077-04901.
I DALM [ ADH-10-90-1ML- 25 NM- 20M IN .M

11710/ 2011 9:08:21 PM by THL

[modified after loading)

WOT A, MiEelength=254 nm (OALC20 1111906 CAOAT ALK Lk- O O DH0- 13- 10083 2011-11-06 20-08-25077-0901.00
mal =] L
50
a0
30
204
104 o -
o %r& @ @ %cEI
pui -{'? S rﬁ@;.
= &
D__J__,_,-Ei_ .Jﬁ*& .
1b 1% ib 2% 3b min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=254 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e e e B il et
1 10,743 MM 0.3781 Z4.82591 1.08547 0O.6E65
2 E0.999 MF 0.7144  57.RERET 1.34530 1.6075
3oL .l M 0.8278 51.493l% 1.04475 1.4465
4 26,802 MM L.0020 3453.22095  57.4369F 96,2595
Totals 3567.40691  60.91248

Instrument 1

11510/ 2011 % 08:E6 PI THL
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bata File DMALCAZOLIIINDEQWDATAWLJ-1-455LJ-1-454 E011-11-01 14-4i-45%071-0301.D

Sample Wame: LJ-1-454

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method
Last changed
Analysis Method :

Last changed

¢ LTL Ie
Instrument 1 Location :
117172011 3:57:09 PH Inj :
Inj Yolume :

220.M
117172011 4:33: 51 PM by LTL
[modified after loading)

3
Wial 71

1
5ol

q. Line :
o

P IRALCYZ0LLLD o datay LT-1-4MLJ-1-454 £011-11-01 14-42-45 ADH-10-%0-1ML-

IGALCY 20 L1118 DX 0 DATAY LT -1-4 54 LJ-1- 454 2011-11-01 14-42-35071-0301.04 DA M

[ADH-10-90- 1ML-ZZ0. M)
LA E01E 5:59:29 PM by thl
[modified after loading)

WAUDT A, Videlength=220 nm (DALCZ0 111 190K CAOAT AL 450 145 290111101 14 dr AR .0 [
mal -
140+
1204
100
80
rac ermic-31 =
=
G0+ ]
40 4
204 el
@
i
J ]
adrs T . .
T T T T T T T T
1] 1248 15 175 20 ] 25 w5 30 min

Sorted By
Multiplier
Dilution

TUse Multiplier & Dilution Factor with

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area
# [min] [min] malT *5
e e Bl e Rl R il etk el
1 10,852 \E 0.3596 3478.65356
2 ZZ.BYZ EE 0.9464 460, 544907
3 Z6.030 EE 0.8566 3384.R3452
Totals T323.83716

Instrument 1 17 1f Z01Z §:59:38 PM thl

15TDs

Height
[mar ]

144, 45667
6. 24053
5929886

210. 19606

Area
]

47.4977

G.2654
462140

S83
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bata File DiALCWEOQLILLADEQAWDAT AMLJ-1-455LJ-1-454 2011-11-01 14-4E-45%073-0501.D
Sample Fame: LJ-1-45C

Acg. Operator : LTL Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 73
Injection Date : 117172011 5:29:11 PH Inj 1

Inj Yolume @ 5 nl

Acg. Mechod P IRALCYZ0LLLD o datay LT-1-4MLJ-1-454 £011-11-01 14-42-45 ADH-10-%0-1ML-

Z5ANM- A0MIN .M
Last changed 117172011 4:42: 27 PM by LTL

inalyesis Method : I0ALCYE0L1ILWDEONDATANLT-1-450LJ-1-454 2011-11-01 14-42-45 073-0501. D% DA M

[ADH-10-90-1ML-2540M-40MIN .M}
Last changed L LAE01E Bi00:3d P by thl
[modified after loading)

WOT A, MiEelength=254 nm (OALC20 1111906 CAOAT AL -5 -6 A2011- 1101 14-42-45'072-0501 .00
mAl -]
300+
240+
200
1504
100
50
- ™
8 z
=1 o
— o~
o 1
T T T T T T T T T
10 125 15 175 i) 125 25 ] 30 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 10.851 EE 0.3511 193.66&40 G.E0399  1.0147
& Z&.T83 BB 0.7574 36T.73703 6.996043  1.9i68
3 &r.0l6 EB 0.8686 l.6524led  321.56954 97.0585

Totals L.a0555ed  336.790E8

Instrument 1 17 1f Z01Z 6:00:39 PM thl
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Data File DiALCWEOQLILLADEQAWDAT AMLJ-1-455LJ-1-454 2011-11-01 14-4E-45%072-0401.D
Sample Fame: LJ-1-45E

Acg. Operator : LTL Seq. Line : 4
Acig. Instrument : Instrument 1 Location @ Wial T2
Injection Date 117172011 4:3%: 45 PH Inj 1

Inj Yolume @ 5 nl
Acg. Method
220.M
117172011 5:27: 25 PM by LTL
[modified after loading)

Last changed

Analysis Method :
(ADH-10-90-IML-220.H)

11710/ 2011 7:20:24 PM by THL
[modified after loading)

Last changed

P IRALCYZ0LLLD o datay LT-1-4MLJ-1-454 £011-11-01 14-42-45 ADH-10-%0-1ML-

IGALCY 20 L1114 DX 0 DATAY LT -1-4 54 LJ-1- 454 2011-11-01 14-42-35 072-0401.04 DA M

SO A, Mielength=254 nm (DAL CQ0 1111000 CADAT AL 1-450L 0146 AZ011- 1107 14-2-48072-0401 . 0)

mal -

I_l.;.?‘
&
50
40 -
304
20+
ok .@\
10+ w b -
] 'ﬁ:é\ & .b'l.-e?
2& et
o4 . '
T T T T T T
15 20 25 1) 35 40 45 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1 17.094 MM 0.B327 2221.04443  55.51120 44,2193
2 i0.065 MM l.1256 277.481979 4,11378  5.5312
3 33.eT4 MM 1.3181 298.48105 3.77402  5.9425
4 39,599 MM 1.4658 2225.44%948 Z5.3042Z 44.3070
Totals SOZZ.T9474  91.703Z0

Instrument 1

11710/ 2011 7120028 PO

THL
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bata File DiALCWEOQLILLADEQAWDAT AMLJ-1-455LJ-1-454 2011-11-01 14-4E-45%074-0601.D
Sample Fame: LJ-1-45D

Acg. Operator : LTL Seq. Line : [
Acig. Instrument : Instrument 1 Location @ Wial 74
Injection Date : 117172011 6:10:57 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLLDY o datay LT-1-4MLJ-1-454 2011-11-01 14-42-425, ADH-10-90-1ML-
25 4WM-B0MIN M
Last changed 117172011 5:36: 20 PM by LTL

Analysis Method : D:ALCY 2011114 DX Q4 DATANLI-1-45LJ-1-454 2011-11-01 14-42-45,074-0601.04DA M
[ADH-10-90-1ML-2540M-6 0MIN .M
Last changed O LLAL0/E0LL TrE6: 15 PM by THL

[modified after loading)
WDT A, MiEelength=254 nm (OALC20 1111906 CAOAT AL -450L -6 A2011- 1101 14-42-45'074-0601 .00

mAl

354

204

59

204

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H

1 17.083 MM 0.6247 BE.64315 L.67R5E  1.5960
2 I0.0Ze MM L.1155 103.76342 1.535038  Z.6352
30371 MM L2617 14.26380 1.85747e-1  0.3628
4 39,538 MM 1.4687 3756.70654  4Z.63120 95.4061

Totals 3937.59702  46.04383

Instrument 1 1171072011 T:36:20 PM THL Page 1 of 2
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bata File DiALCWEOL1LLADEQAWDAT AADNQ-13-105DX0-13-10481 Z011-11-05 17-45-440T2-0801.D
Sample Fame: 19-1-50a

Acg. Operator : THC Seq. Line : &
Acig. Instrument : Instrument 1 Location @ Wial T2
Injection Date : 117572011 9:3Z:55 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLL DY o datah DK Q- 13-104DXQ-15- 1041 Z011-11-05 17-45-444 ADH-10-90-
1ML- 25 40M-30M IH .M
Last changed t 117572011 10:15:53 P by THC

[modified after loading)

Analysis Method : D:SLCYZ0L1111%DX Q4% DATAL DX Q-15-104DX0-15-10A1 2011-11-05 17-45-444072-0501.
I DA [ ADH-10-90-1ML- 25 4RM- 30N IN.M)

Last changed : 11710/ 2011 §:19:34 PM by THL
[modified after loading)

WD A, i velength=254 nm (DALCE0 111 190 CAOATADKD- 13- 100K - 13-10A1 Z011-11-05 17-48-44072-0801 .0)
mal o
1204
1004
0
Al
0+ . - r&(.y-
racemic-3n e
e
40
20 o = .-.)::i}
g z 7
k5 ggis,@?'
D L L A T
T T T T T T
10 15 20 ] 30 35 4 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=254 nm
Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
e e Bl e Rl R il etk el
1 13.833 EB 0.4564 3754.91787 122.55990 46.ZE95
2 25.035 BB 0.8282 293.25409 4,96974 3.6136
3 33.4l0 MM 1.2733 292.42861 3.B2775 3.6034
4 37.69% MM 1.4035 3774.72166  44.525587 46.5135
Totals B115.32034 176.1832k
Instrument 1 117102011 & 19:3% PH THL Page 1 of 2

S87



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

bata File DMALCAZOLIINDEQWDATAWLJ-1-51ENLJ-1-51E Z011-11-08 13-19-234075-010L1.D

Sample Fame: 19-1-5lh

Acg. Operator : THL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 75
Injection Date : 117872011 1:20:46 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLL DN o datah LT-1-516% LJ-1-51F 2011-11-0§ 13-19-Z3%ADH-10-90-1ML-
25 4WM- 45MIN .M
Last changed o 11/6/2011 T7:43: 25 PM by thl

Analysis Method :

M (ADH-10-20-1ML-254KM-45M 1K .M)

DoWLCY 20 LLLIW DX 04 DATAN LT-1-516Y LJ-1-51F 2011-11-0§ 13-19-23%075-0101.D4DA.

Last changed OLLAL0fE0LL S 2T EE PM by THL
[modified after loading)
WOT A, MiEelength=254 nm (OALC20 111 1906 ChOATALK -5 BLH1-818 2011-11-08 12-19-23075-0101 .00
mAl
20
G0
40_
20 1 o
S o
0 v{\ _/"fh\_
1] 1I5 2;] 2I5 3;] i}IS min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
1 13.923 MM 0.4933 121.11275 4,05103F 1.3749
2 25.07E MM 0.9827 Z3Z.03759 3.93548 Z.6342
3 3%.ez3 MM L.1720  29.42353 4.18433e-1  0.3340
4 38.325 MM 1.4250 842k.04004  95.55006 95,6568
Totals 8808.61421 106.95501

Instrument 1 1171072011 &:27:35 PM THL

S88
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bata File DiWLCWEOQLLl.. . .TAWLJ-1-55-LE-1-108LJ-1-55A-LE-1-10&4 Z011-11-0% 14-3&-50%063-0101.D

Sample Fame:

LJ-1-554

Ang. Oper
Acig. Inst

Inject ion Date
Acg. Method

Last changed

Analysis

Last changed

ator 1 THL
rument : Instrument 1

117972011 2:40: 52 P

Seq. Line : 1
Location @ Wial B3
Inj 1

Inj Yolume @ 5 nl

50%ADH-10-90-1ML- 2540 - 20N IN .1

117972011 3:34: 56 PM by THL
[modified after loading)

D IALCYEQLLL D ooy datahLT-1-55-LE-1-10%LJ-1-55A-LE-1-104 2011-11-09 14-3&-

Method : D3 LCY 201111 DX 04 DATANLJ-1-55-LE-1-10%LJ-1-55A-LE-1-104 2011-11-0% 14-3&-
S0%063-0101. DDA (ADH-10-90-10L -2 54M-20MIN. 1)

11710/ 2011 &:34:43% PM by THL
[modified after loading)

WAVDT A, Vwelength=254 nm (DALCE0 T, LLH1-55- LK 1- 100 L1658 LE- - 10A2011-11-09 14-38-500062-0101.0)
mAl A - e
o
40 w g
36
304
25
20
154
- il
" o .
2o g
S .
5 G :._I;%@
al— : |./\_ ; ./\\
T T T T T T T
1] 15 20 25 30 34 a0 45 min

Sorted By
Multiplie
Dilution
TUse Multiplier & Dilution Factor with

T H 1.

Sigmal 1: WWD1 A, Wavelength=254 nm

*5

15TDs

Height

[mAT

]

Area
]

27349
BTH63
9971
TZOL3

Peal RetTime Type Width Area
# [min] [min] malT
1 13,231 MM 0.5447 1424,
2 25 TET MM L.o07s  Zz4.
3O2R.TI3 MM L.14867 Z19.
4 42,777 M 1.6416 131:.
Totals : 3181.

Instrument 1

11710/ 2011 & 34:48 PO

93095

THL

43,
3.
3.

13.

E3.

595335
TLRET
19328
JETIS

83223

44,7786
T.0611
B.O046

41,2557

S89
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bata File DiALCWEOQLILLADEQAWDAT AMLJ-1-555LJ-1-556 Z011-11-09 17-43-37%071-0101.D
Sample Fame: LJ-1-55E

Acg. Operator : THL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date : 11/9/2011 5:49:59 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLLDY o datay LT-1-5 3 LJ-1-555 2011-11-09 17-45-3 T4 ADH-10-90-1ML-
25 4WM-B0MIN M
Last changed 117972011 6:42: 24 PM by THL

[modified after loading)

Analysis Method : D:SLCYZ01111%DX Q4 DATANLJ-1-554LJ-1-556 2011-11-0% 17-48-3T,071-0101.0%DA.M
[ADH-10-90- 1ML- 25 40M-6 0L IH M)

Last changed ¢ 11710/ 2011 8:37:43 PM by THL

[modified after loading)
WD A, inelength=254 nm (DALCZ0 111106 CADAT AL -55'LH -85 B 2011- 1109 17-48-27071-0101.00

mAl

1204

1004

204

Gl

04

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

1 13.331 W 0.5474 127.002T1 j.geRRE  0.8198

& 25.85E MM 0.9905 ®TT.08619  11.38303 4.3707

3030.013 MM L.00BE  &7.94037 1. 45608 05877

4 43,317 MM L6637 1.4599Ged  146.:5407 94,2419
Totals 1.5491%ed  16Z.96986

Instrument 1 1171072011 &:37:45% PM THL Page 1 of 2
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bata File DiALCWEOQLILLADEQAWDAT AMLJ-1-4T5LJ-1-474 2011-11-03 17-Z0-46%071-0101.D
Sample Fame: LJ-1-474

Acg. Operator : LTL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date : 117372011 5:22:16 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLLDY ot datay LT-1-4TWLJ-1-4T4 2011-11-03 17-Z0-46% ADH-10-90-1ML-
2540M. M
Last changed ¢ 117372011 6:13: 11 PM by LTL

[modified after loading)

Analysis Method : D:SLCYZ01111%DX Q4 DATANLJ-1-4TWLJ-1-474 2011-11-03 17-20-46%071-0101.0%DA.M
[ADH-10-90- 1ML- 25 40M.IT)

Last changed ¢ 11710/ 2011 7:35:54 PM by THL

[modified after loading)
WD A, inelength=254 nm (DALCZ0 1T 1100 CADATALR -47LH -F AZ011- 1107 17-20-46071-0101.00

mAl = &

! o
} '\'g\
60 =

a0

a0+

04

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

1 11427 0.4210 1eT5.068911 BE.31500 46,4949
& a0.e3s MM 0.9280 &50.2818%2 4,89513 6.9473
3 25.958 MM 0.9664 16TT.30602 Z25.92724 46.5579

Totals JEOE.TIR5S  99.74037

Instrument 1 1171072011 7:35:5% PM THL Page 1 of 2
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Data File DiALCWEOQLILLADEQAWDAT AMLJ-1-4T5LJ-1-47T4 Z011-11-03 19-09-06%073-0101.D
Sample Fame: LJ-1-47C

Acg. Operator : LTL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 73
Injection Date : 117372011 7:10:21 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLLDY o datat LT-1-4TWLJ-1-47T4 2011-11-03 19-09-06% ADH-10-90-1ML-
2540M. M
Last changed : 117372011 7:10: 5% PM by LTL

[modified after loading)

Analysis Method : D:SLCYZ0L1111%DX 04 DATANLJ-1-4TWLJ-1-474 2011-11-03 19-09-06%073-0101.0%DA.M
[ADH-10-90- 1ML- 25 40M.IT)

Last changed ¢ 117104 2011 7:57:07 PM by THL

[modified after loading)
WD A, inelength=254 nm (DALCZ0 1T 1100 CADATALR -47LH - AZ011- 1107 19-09-06072-0101.00

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

1 1l.436 MM 0.4284 ZEZ.7921%2 §.86BEEe-1  0.4909
& a0.TeE MM 0.5196  &6.1TE57 1.75848  1.&062
3 ER.0Z3 MM 0.9745 4533.66162  T7.54041 97.6528

Totals 642, 63231 80.17950

Instrument 1 1171072011 7:57:11 PM THL Page 1 of 2
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bata File D:ALCAZOLIIINDEQWDATAWLJ-1-4TALJ-1-474 E011-11-03 17-20-46%07E-0:01.D

Sample Fame: LJ-1-47E

Acg. Operator : LTL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial T2
Injection Date 117372011 6:15: 09 PH Inj 1

Inj Yolume @ 5 nl

Acg. Method
2540M. M

117342011 B:13: 46 PM by LTL
[modified after loading)

Last changed

Analysis Method :
{ADH-10-90- IML- 25 40M. M)
11710/ 2011 7:43:54 PM by THL
[modified after loading)

Last changed

P IRALCYZ0LLLD oo datay LT-1-4TWLJ-1-47T4 £011-11-03 17-Z0-46% ADH-10-5%0-1ML-

IGALCY 20 L1114 DX 0 DATAY LT -1-4TLJ-1-47T4 2011-11-03 17-20-46% 072-0201.04 DA M

SO A, Widelength=254 nm (DAL C20 111106 CRDATALR-470H - 22011 - 1102 17-20-46'072-0201 .00
mAl = rgﬁ..:h\
- b
50 o
40 -
o
304
2 &
g
204
]
]
- k=]
10 2 2
ad
N . AN
T T T T T
10 15 il 25 30 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Ar
# [min] [min] miI *=s [may 1

il el B Bl el K il Skt
1 11.823 MM 0.4400 1399.312R2  53.00850 45,
2 2Z.559 MM 0.94693 259.91943 4,57490 &,
3 ZB.01Z2 MM 0.9800 140B.32507  23.9179Z2 45,

Totals I065.55713 8l.00162

Instrument 1 1171072011 7:43:5% PM THL
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bata File DiALCWEOQLILLADEQAWDAT AMLJ-1-4T5LJ-1-474 Z011-11-03 19-09-06%074-0201.D
Sample Fame: LJ-1-47D

Acg. Operator : LTL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 74
Injection Date : 117372011 7:46:57 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0LLLDY o datat LT-1-4TWLJ-1-47T4 2011-11-03 19-09-06% ADH-10-90-1ML-
2540M. M
Last changed ¢ 117372011 :21: 37 PM by LTL

[modified after loading)

Analysis Method : DoALCY 2011115 DY DATA LO-1-4TWLJ-1-474 2011-11-03 19-09-06% 074-0201. 1% DA. M

[ADH-10-90- 1ML- 25 40M.IT)
Last changed ¢ 117104 2011 §:01:00 PM by THL
[modified after loading)

SO A, Mielength=254 nm (DALCQ0 1111000 CADAT AL -4 L -F AZD - 1103 19-00-08074-0201.0)
mAl

354

a0+

254

204

1853
&

.
AT
%,

min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

1 11.853 M 0.5825  30.71800 &.7897TZe-1  1.3388
& 2E.aTT M 0.8501  55.RERLT L.08lsl  2.4:271
3 ER.034 MM 0.9788 2207.97803  37.59824 96.2341

Totals 2294.36220  39.56902

Instrument 1 1171072011 &:01:05 PM THL

594
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bata File DMALCAZOLIINDEQWDATAWLJ-1-5TLJ-1-57AL Z011-11-10 15-0&-424071-010L1.D

Sample Fame: LJ-1-574

Acg. Operator : THL Seq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date 117104 2011 3:03:56 PM Inj 1

Inj Yolume @ 5 nl

Acg. Method
2540M. M

11710/ 2011 3:58:02 PM by THL
[modified after loading)

Last changed

Analysis Method :
M (ADH-10-90-1ML- 254K,
11710/ 2011 &:40:44 PM by THL
[modified after loading)

Last changed

P IRALCYEZ0LLLD dxo datay LT-1-5TLJ-1-5T41 2011-11-10 15-02- 4&\ADH-10-90- 1ML -

IoALCY 20 L1118 DX 0 DATAY LT -1-5 T LJ-1- 5741 &011-11-10 15-02-42%071-0101.04DA.

SO A, Widelength=254 nm (DAL C20 111 106 CRDATALR-67LH1-6740 2011-11-10 15-02- 4507 1-0101 .0
mAl
80 4
(Y
M.
70 OH M
BD ] C O
5 ke
504 = ,g,‘fr-"
=4 L
2l
407 racemic-3r
30+
20+
w4
10 ;@ '{_an
D 1
T T T T T
15 20 25 1) 35 40 45 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

ea
%

Peal RetTime Type Width Area Height Ar
# [min] [min] miI *=s [may 1
il el B Bl el K il Skt
1 19.44p MM 0.7419 3710.13672  83.34570 45,1066
zojz.atz M L.2569 294.72723 390820 3.8Zl5
3 18.932 MM 1.4940 3707.45801  41.36030 48.0719
Totals TTLZ. 32196 128.61420

Instrument 1 1171072011 &:40:45% PM THL
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Data File IALCWEOLILIADEOADAT ANLE-LIALK-LJ Z011-11-10 L16-41-0307&Z-0201.D
Sample Name: LJ-1-57B

A, Operator . THL Jeqg. Line : Z

Aoy, Instrument @ Instrument 1 Location @ Vial 72
Injection Date : 11/10/2011 5:15:54 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method Vo DeNLOCY Z0L1LDY dx ot datah LK-L MW LE-LJ 2011-11-10 16-41-03%ADH-10-90- 1ML- 25 40 -
45MIN. M
Last changed ¢ L1/6/2011 T:43: 25 PH by thl

Analysis Method : DiALCYZ011118DXOADATA LE-LTWLE-LJT Z2011-11-10 16-41-03%072-0Z01.DNDALH
ADH-10-90-1ML -2 54RM-45MIN. M)

Last changed v 1110/ 2011 & 42042 PM by THL
[modified after loading)

SO A, gvelength=254 nm (DALC20 11 1 130K ODWATALE: LALE-L) 2011-11-10 16-H-02072-0201 .07
mal
40 =
30
0
10
I 5
o o
LY =]
2 2
o eem—— _
T T T T T
it} i) e 1] 35 40 min

Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=254 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]

1 19,363 MM 0.6892 34.56019 §,357T40e-1  0.7T09
& 32.307 BE 0.8108 132.27974 Z.03499  Z.9508
3O3E.TET MM L1.4650 4315.95340  4§.34138  9B.ZT6Z

Totals 4452, 82333 5l.ElEl4

Instrument 1 11/10/2011 &:42:45% PM THL Tage 1 of
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bata File DiWLCWEOQLLl.. . .TAWLJ-1-55-LE-1-106LJ-1-55A-LE-1-10&4 Z011-11-0% 14-3&-50%064-0201.D

Sample Fame: LE-1-104

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method
Last changed
Analysis Method :

Last changed

: THL Seq. Line :
Instrument 1 Location :
117972011 3:37:05 PH Inj :

Inj Yolume :

504ADH-10-90- 1ML-2540M-40M I .M
11/9/2001 3:37: 28 PM by THL
[modified after loading)

Wial R4
1
5ol

D IALCYEQLLL D ooy datahLT-1-55-LE-1-10%LJ-1-55A-LE-1-104 2011-11-09 14-3&-

DoALCY 20 L1118 DX 0 DATAY LT -1-55-LE-1-104L J-1-55A-LE-1-104 2011-11-0% 14-3&-
S0%064-0E01. DDA (ADH-10-90-10L -2 54M-20MIN. 1)

11710/ 2011 9:13:30 PM by THL
[modified after loading)

DT A, Vielength=259 nm (DAL e T, LF1-86- LK 1- TOVL- 155 A LK - 104201 1-11-00 142 5-600m-00 1 0)
mAl
5014 T
M.
OH N
404 0 N
0] e
5 -,
w o
30
racemic-3s
20
=
04 = o
ol .
T T T T T T T T
10 12 14 16 18 o i1 iq min

Report

Sorted By Signal

Multiplier 1.0000

Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=254 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

e e Bl e Rl R il etk el
1 9,141 BV 0.2755 148.95314 G.10752 4.3061
H 9.737 VB 0.3038 153.23900 T.41240 4.4z291
3 13.78F MM 0.5023 1578.39233 52.37198 45.6Z06
4 23197 MM 0.5416 1579.21045 31.27554 45.644Z

Totals 345982492 99,1745

Instrument 1

11710/ 2011 9 13:34 PO

THL
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Data File IMALCWEOLILIADEOADAT ANLE-LJALK-LJ Z011-11-10 16-41-03071-0101.D
Sample Name: LE-1-10B

A, Operator . THL Jeqg. Line : 1

Aoy, Instrument @ Instrument 1 Location @ Yial 71
Injection Date : 11/10/2011 4:42:15 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method Vo DeNLOCY Z0L1LDY dx ot datah LK-L MW LE-LJ 2011-11-10 16-41-03%ADH-10-90- 1ML- 25 40 -
40MIN. M
Last changed ¢ 1171072011 4:47:25 PH by THL

(modified after loading)

Analysis Method @ D:4LCY2011114DX0%DATA LE-LONLE-LJ 2011-11-10 16-41-034071-0101.D%DA.LM |
ADH-10-90-1ML -2 54FM-40MIN. M)

Last changed ¢ 1171072011 9:21: 49 PH by THL

(modified after loading)
AN A, Mg velength=254 nm (DALCE0 1T T 10 CADATALK LALE- LT Z001-11-10 16-4-03071-0101 00

min
Sorted By : Sigmal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=254 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
el R et el R Dl Ikt
1 9,151 MF 0.3056  240.32805  13.10878  1.108%
z 9,736 M 0.34%2 807.47461  38.53661 3.TZ55
3 13784 MM 0.4319 404.83780 14.00192  1.8E78
4 I3.164 MM 0.6524 Z.02216ed  395.39734 983.2978
Totals Z.1674Zed  A6L1.04Z65
Instrumenc 1 1171052011 9:21:53 PH THL Page 1 of 2
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Data File D:SLOYWZO0LLLENDEQADXO-13-925DEQ-13-92 Z012-01-05F 11-21-Z8%071-0101.1
Sample Wame: DXQ-13-924

Acg. Operator ¢ LOH feq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date A5 2012 11:22:49 aM Inj 1

Inj Yolume @ 5 nl

Acg. Method
Last changed
Analysis Method :

Last changed

ODALC EQLLLE doooy D Q-13-9E5DX0-13-98 201E-01-05 11-Z1-E&W0DH-30-70- 1ML-

Z20FM-60MIN .M

152012 12:09: 42 PM by LOH

[modified after loading)

D:4WLCY 20 L1124 DX 04 DX Q-13-924DX0-13-92 2012-01-05 11-21-28,071-0101.D%DA.M |
ASH-30-70-1ML-ZZ0NM-60MIN. M)

IABf 2012 8:54:06 M by THL

[modified after loading)

WARTDT 2, ivelength=220 nm (DALCZ0 111 20 CAOKO- 13- 020 0 13-02 20120105 1-2128071-0101.0)
mal o
604 :
OH O 0
1 @jk/(U\NLJO
5
a0 racermic-3t
304
-
204 =
&
10+ /\r
T T T T T T T T T
g 10 12 14 16 13 i 2 4 min

Report

Sorted By Signal

Multiplier 1.0000

Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

e e Bl e Rl R il etk el
1 10.79Z EB 0.6473 2351.31104  54.36Z54 G8.6H13
2 13.Z59 BV 0.8331 2294.43872 41.11519% 37.7457
3 15.358 WE 1.0275 T22.47992  10.17967 11.8855
4 ZZ.ZmT EE 1.1195 T710.44z257 9.02372 11.6575

Totals EOTE.6TZ24 114.88112

Inst rument

1

L6/ Z01E &: 54111 AM THL

S99

Page 1 of E




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

Data File D:SLOYZO0LLL:NTHLATHL-12-101E4THL-1:2-101E 2012-01-03 L1-26-&14071-0301.D
Sample Fame: DXQ-13-91

Acg. Operator : THL Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 71
Injection Date : LA 2012 12:40:04 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ DALCY Z0 1112 THL THL-12- 10 1B4THL-12-101F 201Z-01-03 11-Z6-4140DH-30-70-
IML-220-30M I .M
Last changed o LA3F 2012 11:57: 59 AM by LOQH

Analysis Method : DiALChY 2011124 THLA THL-12- 101EATHL-12-101F Z012-01-03 1l1-26-414071-0301.D%
DAM (0DH-30-70-1ML-220-30MIN.M)

Last changed LS E01E S0 55045 AT by THL
[modified after loading)

[}
WOT A, MiEelength=220 nm (OALC20 11 1 ZSTHOTHL-12- 101 B TH L1 2- 101 B 200 2-01-03 11-26-4 107 1-0201.00
mAU s
120 oH [l:]L /Lci
NL.__/O
100
5
at
&0
G0
40_
20+ =
8
0 ! '
TI.‘S I:J 12I5 l|5 ITIS 2:3 335 2|5 Z‘FIS min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 H
e e e e B il et
1 10.857 EE 0.60T3 5EZ06.14600 128.75288 73.4664
2 13,208 BV 0.8709 1230.11646  20.8335% 17.3521
3 15,314 \E 0.9255 3&0.83272 5.44985 5.3692
4 2Z.13% EE 0.9277 ZE70.25421 3.50313  3.81z2z
Totals T059. 14935 158.53945
Instrument 1 Lf&/z0LE &: 55:5: AT THL Page 1 of 2
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Data File D:SLOYZO0LZ01NDEQADXQ-13-1Z08DK0-13-120 Z012-02-14 16-54-20%071-0101.D
Sample Fame: dxg-13-120

1 thl 3

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

eq. Line : 1
Instrument 1 Location @ Wial 71
2F18/201E 4:55:31 P Inj : 1

Inj Yolume @ 5 nl

DIALCYEQLZO LV DO D Q-13- LEOADXO-13- 180 Z01E-02-14 16-54-200 ASH-10-90-1ML-

Analysis Method :

Last changed

2540M. M

117342001 11: 5838 AM by THL

DoSLCY 20 L2018 D06 DIEQ-13- 1205 DX0-13-120 2012-02-14 16-54-205071-0101.04DA.M
[ASH-10-90- IML- 25 40M. M)

WBFEONLE S:09:45 PM by thl

[modified after loadin

]
"IV A, Mielergth=254 nm (DAL CE0 120 T0R CADHI- 13 1 20000 G 13-120 2012-02-19 16-54- 20071-0101 .07

mal | pics &
> CH ©
OCH3
a0
5
racemic-4a
G0
,_ ,\@#
™ L1 oy
= oA
a0 = S
o
K
1 il
e
i 15 0 15 @ 3 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=254 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] miI *g [maT 1 H
e e e e B il et
1 10.163 WE 0.3223 TO0.82233 36.34Z51  9.9039
2 13.3l3 M 0.5457 3Z29.R537T9  95.E3870 40,4472
3 24.e80 MM L.0763 T81.16901  1i.09610  9.7830
4 29,757 MM 1.3841 3183.27539  35.33161 39.8659
Totals 7954.95251  185.40893
Instrument 1 36/ Z01E &:09:54 PI chl Page 1 of 2
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Data File DiALCWEOQLZ0LADEQADEQ-13-1373DX0-13-137F Z01i-03-0& 1l1-06-584055-0101.D
Sample Wame: dxg-13-137h

Acg. Operator : THL Seq. Line : 1

Acig. Instrument : Instrument 1 Location @ Wial &5

Injection Date : 37272012 11:1&:33 &AM Inj 1

Acq. Method D IALCY Z0LEZ0 LN D08 DEQ-13- 13T DEQ-13-1378 Z012-03-02 11-06-58%ASH-10-90-1ML -

Z54RM-G0MIN .M
Last changed DN afA0l: 11:34:22 AM by THL
[modified after loading)

Analysis Method @ D:ALCYZ0 L2010 DEODHO-13- 13T DX0-13-1378 2012-03-02 11-06-58%085-0101.04DA.

M (ASH-10-90-1ML-254FM-60MIK .M
Last changed OSSR E01E F015:535 P by thl
[modified after loading)

DT A, Vielength=244 nm (DAL CE0 1201 0F QWO G- 1213700 B 13-137 B 2012-06-02 1 1-06-28ea-0 107 )
mAl =3 &
AT
s OH O
T’ |L
400 T OCH,
300 4 4a
2004
100
]
2 2 -
2 Z & )
LV ANES i -
D_
T T T T T
i 15 20 5 30 min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tge Moltiplier & Dilution Factor with ISTDs

Signal 1: WWD1l A, Wavelength=254 nm

Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [maT 1 H
e e e e B il et
L 10,209 W 0.2794 336.21255 17.17018  1.6455
2 13.399 MM 0.7016 1.97225e4  4R5.49ZF5 96,5454
3 25,119 MM 0.9260 BT7.52194 1.21532 0.3305
4 30.564 BE 0.9068 301.98615 3.96818  1.4783

Totals 2.04262e8 490, 64632

Instrument 1 37672012 &:15:43 PM thl
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