Highly Enantioselective 1,3-Dipolar Cycloaddition of Azomethine

Catalyzed by Copper(I)/TF-BiphamPhos Complexes

Chun-Jiang Wang,* Gang Liang, Zhi-Yong, Xue, and Feng Gao

College of Chemistry and Molecular Sciences, Wuhan University, 430072, P. R. China

Email: cjiwang@whu.edu.cn

Supporting Information

Table of Contents

I. General Remarks
II. Synthesis of Chiral TF-BiphamPhos 1a-e

III. General procedure for the synthesis of a-imino esters

Ylides

IV. Screening Studies of the Asymmetric Cu'-Catalyzed 1,3-Dipolar Cycloaddition of

Azomethine Ylide 3a with Dimethyl Maleate 2a

14

V. General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine

Ylides Catalyzed by Cu'/TF-BiphamPhos Complexes
VI. References
VIL. "H NMR and "*C NMR spectra
VIII. HPLC and GC spectra

14
26
27
99


mailto:cjwang@whu.edu.cn

General Remarks.

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz spectrometer
in chloroform-ds. Chemical shifts are reported in ppm with the internal TMS signal at
0.0 ppm as a standard. >°C NMR spectra were recorded on a VARIAN Mercury 75
MHz spectrometer in chloroform-ds. Chemical shifts are reported in ppm with the
internal chloroform signal at 77.0 ppm as a standard. °>'P NMR spectra were recorded
on a VARIAN Mercury 242 MHz spectrometer in chloroform-ds, chemical shifts are
reported in ppm with the external 85% H3;PO4 signal at 0.0 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 chiral HPLC using a chiralpak AS-H column, a chiralpak AD-H
column ,a chiralpak OD-H or a chiralcel OJ-H column with hexane and i-PrOH as
solvents, or determined by chiral GC using a Supelco chiral Select 1000 column. The
absolute configurations of the known products were determined by comparing optical
rotation with the reported data. The absolute configurations of the known products
4a-41 and 4p were assigned by HPLC and optical rotation comparisons with the

reported data,'™ and those of other adducts were deduced on the basis of these results.

Synthesis of Chiral TF-BiphamPhos 1a-e
Synthesis of (S)-N-(6'-Amino-4,6,2',4'-tetrakis-trifluoromethyl-biphenyl-2-yl)-

acetamide

CF; CF4

FsC O NH, AC0,HOAC o O NHAC
F3C O NH,  pcm,0°c  FsC O NH,

CF3 CF3

To a solution of (S)-TF-BIPHAM (456 mg, 1.0 mmol) and AcOH (0.6 mL, 10.0
mmol) in 10 mL of dried CH,Cl, was added acetic anhydride (142 pL, 1.5 mmol) at 0

°C. The resulting solution was stirred for overnight at room temperature, then 2N



NaOH aqueous solution was added until pH >7. The reaction mixture was extracted
with CH,Cl, and the combined organic phases were washed with saturated NaHCO:s,
brine, and dried over Na,SO4. The solvent was removed under reduced pressure and
the crude product was purified by flash chromatography. (Ethyl acetate/petroleum
ether = 1:2) to afford the product as a white solid (293 mg, 90 % yield based on the
recovered starting material). IR (KBr) v 3584, 3431, 1702, 1530, 1491, 1445, 1370,
1276, 1177, 1129 cm™; "TH NMR (CDCl;, TMS, 300 MHz) & 8.86 (s, 1H), 7.84 (s, 1H),
7.45 (s, 1H), 7.27(s, 1H), 6.70 (s, 1H), 3.93 (br, 2H), 1.99 (s, 3H); °C NMR (CDCls,
TMS, 75 MHz) & 168.6, 146.4, 138.3, 131.4-133.8 (m), 127.1-129.1 (m),
124.7-125.1 (m), 122.7, 121.1, 116.7, 115.6, 113.0, 24.3; HRMS Calcd. for
CisH10F12N20: 498.0602, found: 498.0596.

Synthesis of (S)-N-Ethyl-4,6,4',6'-tetrakis-trifluoromethyl-biphenyl-2,2'-diamine

CF3 CF3

F3C O NHAc LiAIH4, THF FsC O NHEt
F3C O NH; reflux F3C O NH,

CF3 CF3

To a stirred suspension of LAH (61 mg, 1.6 mmol) in 5 mL of THF was added
dropwise a solution of (S)-N-(6'-Amino-4,6,2',4'-tetrakis- trifluoromethyl-biphenyl-
2-yl)-acetamide (270 mg, 0.54 mmol) in 10 mL of THF at 0 °C. After refluxed for 1 h,
the mixture was cooled in an ice-bath and the remaining hydride was carefully
quenched by dropwise addition of water (10 mL) and then 15% NaOH (5 mL). A
white precipitate was filtered off and thoroughly washed with ether. The combined
filtrate and ether washings were washed with saturated NaHCOs, brine and dried over
Na;SOs4. The solvent was removed under reduced pressure, and the residue was
purified through flash chromatography to afford the product as yellow oil. (190 mg,
75.2% yield). '"H NMR (CDCls;, TMS, 300 MHz) & 7.42 (s, 1H), 7.34 (s, 1H), 7.22 (s,
1H), 7.09 (s, 1H), 3.85 (br, 2H), 3.53 (br, 1H), 3.20 (m, 2H), 1.14 (t, J = 7.5 Hz, 3H);
>C NMR (CDCl;, TMS, 75 MHz) & 147.3, 146.6, 138.5, 131.1-133.2 (m),
124.9-125.4 (m), 121.3-121.8 (m), 118.6, 117.7 (m), 115.3, 113.2, 111.1, 110.1, 38.3,



13.9; HRMS Calcd. for CigHi2F12N2: 484.0809, found: 484.0803.

Synthesis of (S)-N-(6'-Dimethylamino-4,6,2',4'-tetrakis-trifluoromethyl-biphenyl-

2-yl)-acetamide

CF3 CF3

FsC O NHAc HCHO/HCOOH FsC O NHAC
- >
F3C g NH; reflux FaC g NMe;

CF3 CF3

To a three-necked flask containing (S)-N-(6'-Amino-4,6,2',4'-tetrakis-trifluoro-
methyl-biphenyl-2-yl)-acetamide (300 mg, 0.6 mmol) were added 85% formic acid
(0.45 mL, 10.0 mmol) and 37% formaldehyde solution (0.45 mL, 6.0 mmol) under Ar.
The flask is connected to a reflux condenser and is placed in an oil bath which has
been heated to 100 °C. A vigorous evolution of carbon dioxide begins after 2-3
minutes, at which time the flask is removed from the bath until the gas evolution
notably subsides (about 10 minutes), then it is returned to the bath and heated at 100
°C for 24 hour. The reaction mixture was extracted with CH,Cl, and the combined
organic phases were washed with saturated NaHCOs, brine, and dried over Na;SOs.
The solvent was removed under reduced pressure and the crude product was purified
by flash chromatography (ethyl acetate/petroleum ether = 1:5) afford a white solid
(278 mg, 88% yield). 'H NMR (CDCl;, TMS, 300 MHz) & 8.82 (s, 1H), 7.77 (s, 1H),
7.68 (s, 1H), 7.57(s, 1H), 6.79 (s, 1H), 2.55 (s, 6H), 2.01 (s, 3H); °C NMR (CDCls,
TMS, 75 MHz) & 168.1, 154.6, 138.0, 131.8-133.0 (m), 127.4, 125.0, 121.9, 120.6,
119.5, 116.6, 43.3, 24.4; HRMS Calcd. for CyHi4F;2NO,: 526.0915, found:
526.0908.

Synthesis of (S)-N,N'-Dimethyl-4,6,4',6'-tetrakis-trifluoromethyl-biphenyl-2,2'-

diamine.



CF3 CF3

F3C E NHAc 4N HCI, EtOH FsC O NH,
F3C g NMe; reflux F3C g NMe,

CF3 CF3

To a solution of (S)-N-(6'-Dimethylamino-4,6,2',4'-tetrakis-trifluoromethyl-
biphenyl-2-yl)-acetamide (220 mg, 0.42 mmol) in 15 ml of EtOH was added 4N HCl
(6.0 mL), the resulting solution was stirred for overnight at room temperature, the 2N
NaOH aqueous solution was added until pH > 7. The reaction mixture was extracted
by CH,Cl, and the combined organic phases were washed with saturated NaHCOs,
brine, dried over Na,SOs. The solvent was removed under reduced pressure and the
crude product was purified by flash chromatography (ethyl acetate/petroleum ether =
1:5) to afford a colorless oil. (S)-7 (160 mg, 80% yield). '"H NMR (CDCls, TMS, 300
MHz) § 7.62 (s, 1H), 7.52 (s, 1H), 7.39 (s, 1H), 7.15(s, 1H), 3.85 (br, 2H), 2.61 (s,
6H); °C NMR (CDCls, TMS, 75 MHz) & 155.1, 146.3, 131.4-132.6 (m), 129.1,
125.0, 122.2, 121.4, 120.4, 116.4, 114.7, 113.4, 43.2; HRMS Calcd. for CigH,F2N5:
484.0809, found: 484.0807.

Synthesis of (S)-3,3'-Dibromo-4,6,4',6'-tetrakis-trifluoromethyl-biphenyl-2,2'-

diamine

CFg CF,

l Br
F3C : NH, Bry/Fe FsC NH,
e E—

FsC g NH; HOAc FsC O NHz

Br

CF3 CF3
To a round-bottom flask containing (S)-TF-BIPHAM (2.28 g, 5.0 mmol) were
added 40 mL glacial acetic acid, iron powder (20 mg) and bromine (1.03 mL, 20.0
mmol). The mixture was stirred at room temperature for 4 hour, then 2N NaOH
aqueous solution was added until pH > 8. The reaction mixture was extracted with
CH,Cl,, and the combined organic phases were washed with saturated NaHCOs3, brine,
and dried over Na,SO4. The solvent was removed under reduced pressure and the

crude product was purified by flash chromatography (ethyl acetate/petroleum ether =



1:5) to afford a brown solid (2.95 g, 96% yield). [a] b = +126.6 (¢ 0.85, CHCl3); IR
(KBr) v 3504, 1610, 1428, 1378, 1330, 1275, 1198, 1234, 1075, 960, 874 cm™; 'H
NMR (CDCl;, TMS, 300 MHz) & 7.51 (s, 2H), 4.47 (br, 4H); °C NMR (CDCls, TMS,
75 MHz) & 145.1, 132.5 (q, J = 32.2 Hz), 129.8 (q, J = 34.4 Hz), 122.6 (q, Jc-r =
272.7 Hz), 122.3 (q, Jcr = 272.8 Hz), 120.4, 114.5, 110.4; HRMS Calcd. for
Ci¢HeBr2F12N»: 611.8706, found: 611.8714.

General Procedure for the Synthesis of Chiral TF-BiphamPhos 1a-e

To a solution of corresponding (S)-TF-BIPHAM derivative (1.0 mmol) in
CH,ClI; (10 mL) was added DMAP (12.2 mg, 0.1 mmol), Et;N (1.0 mL, 7.2 mmol)
and diphenylphosphine chloride or dicyclohexylphosphine chloride (1.5 mmol) at 0
°C. The reaction mixturre was stirred overnight at room temperature. Then the solvent
was removed under reduced pressure and the residue was purified by flash alumina

chromatography.
CF3

FaC : NH,
FaC l NHPPh,

CF3 (1a)

The pure product was obtained as a white solid in 74% yield.

[a] ¥ = +82.2 (¢ 0.53, CHCL).; IR (KBr) v 3498, 3401, 2925, 1619, 1585, 1508,
1442, 1388, 1276, 1175, 1133, 972, 958, 873, 748, 696, 688 cm™'; "H NMR (CDCl;,
TMS, 300 MHz) 6 7.90 (d, J = 3.6 Hz, 1H), 7.50 (s, 1H), 7.23-7.34 (m, 11H), 7.10 (s,
1H), 4.21 (d, J = 6.3 Hz, 1H), 3.75 (br, 2H); °*C NMR (CDCl;, TMS, 75 MHz) &
147.2, 147.0, 146.5, 139.2, 139.0, 138.4, 138.3, 131.8-133.2 (m), 131.4, 130.6-131.4
(m), 129.7, 129.6, 128.8, 128.7, 123.3 (q, Jc.r = 271.7 Hz), 123.2 (q, Jc.r = 271.6 Hz),
121.9, 121.2, 118.1, 115.8, 115.4, 115.2, 114.2, 113.0; *'P NMR (CDCls, 85% H3POy,
242.86 MHz) & 32.17; HRMS Calcd. for CagH;F2N,P+H™: 641.1011, found:
641.1023.



CF3

FsC : NHEt
FsC l NHPPh,

CF3 (1b)

The pure product was obtained as colorless oil in 68% yield.

IR (KBr) v 3428, 3367, 2977, 1619, 1585, 1521, 1491, 1439, 1390, 1352, 1285, 1177,
1132, 997, 973, 810, 743, 696 cm™; '"H NMR (CDCls, TMS, 300 MHz) & 7.94 (s, 1H),
7.49 (s, 1H), 7.16-7.33 (m, 11H), 6.95 (s, 1H), 4.25 (d, J = 6.6 Hz, 1H), 3.40 (s, 1H),
2.92-3.09 (m, 2H), 1.03 (t, J = 6.6, 3H); °C NMR (CDCls, TMS, 75 MHz) & 147.3,
147.1, 139.1, 139.0, 138.5, 138.4, 128.7-133.4 (m), 124.7-125.2 (m), 121.5, 121.0,
117.9, 115.5, 115.2, 111.1, 111.0, 109.8, 109.7, 38.1, 13.9; *'P NMR (CDCls, 85%
H3POy4, 242.86 MHz) & 31.49; HRMS Calcd. for C3oHaF1oN,P+H™: 669.1324, found:
669.1332.

CF3

F3C NMe2
FaC i NHPPh,

CFs (1c)

The pure product was obtained as a white solid in 63% yield.

IR (KBr) v 3483, 3329, 2925, 2853, 1619, 1589, 1503, 1484, 1440, 1384, 1274, 1131,
1000, 982, 878, 726, 684 cm™; 'H NMR (CDCls;, TMS, 300 MHz) & 7.77 (s, 1H), 7.48
(s, 1H), 7.36 (s, 1H), 7.12-7.29 (m, 11H), 4.84 (d, J = 5.7 Hz, 1H), 2.33 (s, 6H); °C
NMR (CDCls, TMS, 75 MHz) & 154.4, 147.0, 146.8, 138.8-139.3 (m), 128.8-133.0
(m), 125.3, 124.8, 121.8, 121.2, 120.1, 118.1, 116.6, 107.8, 43.5; *'P NMR (CDCls,
85% H3POy, 242.86 MHz) § 31.38; HRMS Calcd. for C30Hy F1oNoP +H': 669.1324,
found: 669.1332.



CF3

FsC : NH,
FsC O NHPCy,

CF3 (1d)
The pure product was obtained as a white solid in 48% yield.

IR (KBr) v 3485, 3370, 2930, 2855, 1618, 1584, 1446, 1389, 1277, 1175, 1133, 999,
974, 958, 869, 730, 684 cm™; '"H NMR (CDCls;, TMS, 300 MHz) § 7.92 (d, J = 4.2
Hz, 1H), 7.45 (s, 1H), 7.38 (s, 1H), 7.25 (s, 1H), 3.92 (s, 2H), 3.68 (d, J = 9.0 Hz, 1H),
1.46-1.71 (m, 9H), 1.43-1.46 (m, 2H), 0.99-1.28 (m, 9H), 0.75-0.89 (m, 2H); "°C
NMR (CDCls;, TMS, 75 MHz) & 149.2, 149.0, 146.5, 130.9-133.2 (m), 117.1-128.8
(m), 120.1, 118.6, 36.3, 36.2, 35.6, 29.7, 28.8, 28.6, 28.4, 28.1, 26.6, 26.3, 26.1; *'P
NMR (CDCls, 85% H3PO4, 242.86 MHz) & 32.17.

CF3

EBr

FsC NH,
F3C NHPPh,

J.

CF3 (1e)

The pure product was obtained as a white solid in 72% yield.
[o] ®p = +160.8 (¢ 0.60, CHCl3); IR (KBr) v 3494, 3398, 2928, 1611, 1435, 1378,
1355, 1277, 1195, 1142, 970, 745, 696 cm™; '"H NMR (CDCls, TMS, 300 MHz)
8 7.70 (s, 1H), 7.23-7.32 (m, 8H), 7.15-7.17 (m, 2H), 7.12 (s, 1H), 4.84 (d, J = 4.5 Hz,
1H), 4.26 (br, 2H); *C NMR (CDCls, TMS, 75 MHz) & 147.2, 147.0, 145.4,
139.3-139.8 (m), 131.6, 130.5-131.0 (m), 129.8, 129.3, 128.5, 128.4, 126.2, 123.9,
110.3, 119.9, 118.8, 118.3, 113.9, 110.4; *'P NMR (CDCls, 85% H;PO,, 242.86 MHz)
8§ 41.09; HRMS Calcd. for CosH;sBroF1oN,P+H': 796.9221, found: 796.9214.

General Procedure for the synthesis of a-imino esters.
To a suspension of the corresponding amino acid ester hydrochloride (12 mmol)
and MgSO4 (16.0 mmol) in CH,Cl, (20 mL) was added Et;N (2.0 mL, 14 mmol). The

mixture was stirred at room temperature for 1h, and then the corresponding aldehyde



(10.0 mmol) was added. The reaction was stirred at room temperature overnight, and
then the resulting precipitate was removed by filtration. The filtrate was washed once
with water (30 mL), the aqueous phase was extracted once with CH,Cl, (15 mL) and
the combined organic phase was washed with brine 3 times, dried over MgSO4 and
concentrated. The resulting iminoesters were used in 1,3-dipolar cycloadditions

without further purification.

NS
@ANACOOCHg

(E)-(Benzylidene-amino)-acetic acid methyl ester:

light yellow oil, yield : 90%; '"H NMR (CDCl;, TMS, 400 MHz) & 8.25 (s, 1H),
7.75-7.77 (m, 2H), 7.37-7.42 (m, 3H), 4.39 (s, 2H), 3.74 (s, 3H); >C NMR (CDCl,,
TMS, 100 MHz) & 168.7, 163.6, 133.7, 129.4, 126.8, 126.2, 60.1, 50.3.

N\
/@ANACOOCHg
cl

(E)-[(4-Chloro-benzylidene)-amino]-acetic acid methyl ester:

light yellow solid, yield : 85%; 'H NMR (CDCl;, TMS, 400 MHz) & 8.13 (s, 1H),
7.60 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 4.30 (s, 2H), 3.66 (s, 3H); °C NMR
(CDCls, TMS, 100 MHz) o 170.4, 164.0, 137.2, 134.0, 129.7, 128.9, 61.7, 52.1.

NS
/@ANACOOC“S
H3CO

(E)-[(4-Methoxy-benzylidene)-amino|-acetic acid methyl ester:

light yellow solid, yield : 89%; '"H NMR (CDCl;, TMS, 400 MHz) & 8.20 (s, 1H),
7.72 (d, J = 8.7 Hz, 2H), 6.92 (d, J = 8.7 Hz, 2H), 4.37 (s, 2H), 3.82 (s, 3H), 3.76 (s,
3H); °C NMR (CDCl;, TMS, 100 MHz) & 170.8, 164.7, 162.1, 130.1, 128.5, 114.0,
61.9,55.3,52.1.

NS
ﬁNACOOCHg

(E)-[(4-Methyl-benzylidene)-amino]-acetic acid methyl ester:



light yellow solid, yield : 92%; "H NMR (CDCls, TMS, 400 MHz) & 8.24 (s, 1H),
7.66 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 7.9 Hz, 2H), 4.39 (s, 2H), 3.76 (s, 3H), 2.37 (s,
3H); °C NMR (CDCl;, TMS, 100 MHz) & 170.7, 165.4, 141.7, 132.9, 129.4, 128.5,
62.0, 52.1, 21.6.

NS
/@ANACOOCHQ,
E

(E)-[(4-Fluoro-benzylidene)-amino|-acetic acid methyl ester:

colorless oil, yield : 86%; 'H NMR (CDCl;, TMS, 400 MHz) & 8.25 (s, 1H),
7.76-7.79 (m, 2H), 7.08-7.12 (m, 2H), 4.40 (s, 2H), 3.77 (s, 3H); *C NMR (CDCl;,
TMS, 100 MHz) & 170.5, 163.9, 130.5, 130.4, 116.2, 115.8. 115.6, 61.7, 64.1.

NS
/@ANACOOCHL@
NC

(E)-[(4-Cyano-benzylidene)-amino]-acetic acid methyl ester:

yellow solid, yield : 94%; 'H NMR (CDCl;, TMS, 400 MHz) 6 8.35 (s, 1H), 7.90 (d,
J=8.3 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 4.48 (s, 2H), 3.79 (s, 3H); °C NMR (CDCl;,
TMS, 100 MHz) & 170.1, 163.6, 139.2, 132.4, 128.9, 118.4, 114.4, 61.7, 52.3.

NS
N/\COOCHg

(E)-[(Naphthalen-2-ylmethylene)-amino]-acetic acid methyl ester:

yellow solid, yield : 94%; 'H NMR (CDCl;, TMS, 400 MHz) & 8.36 (s, 1H),
8.00-8.02 (m, 2H), 7.80-7.86 (m, 2H), 7.47-7.51 (m, 2H), 4.44 (s, 2H), 3.77 (s, 3H);
C NMR (CDCls, TMS, 100 MHz) § 170.7, 165.5, 134.9, 133.2, 130.0, 128.7, 128.6,
127.9, 127.5, 126.6, 123.8, 62.1, 52.2.

Ol
O N~ “COOCH;

(E)-[(Naphthalen-1-ylmethylene)-amino]-acetic acid methyl ester:
light yellow oil, yield : 87%; '"H NMR (CDCls, TMS, 400 MHz) & 8.87 (d, J = 8.6 Hz,
1H), 8.83 (s, 1H), 7.81-7.88 (m, 3H), 7.43-7.57 (m, 3H), 4.47 (s, 2H), 3.76 (s, 3H);



>C NMR (CDCl;, TMS, 100 MHz) & 170.7, 165.1, 133.8, 131.7, 131.3, 131.0, 129.4,
128.7,127.4,126.2, 125.2, 124.3, 62.7, 52.2.

| SN C00CH,s

N/
(E)-[(Pyridin-3-ylmethylene)-amino]-acetic acid methyl ester:
light yellow oil, yield : 90%; 'H NMR (CDCls;, TMS, 400 MHz) & 8.90 (s, 1H), 8.66
(d, J = 4.8 Hz, 1H), 8.35 (s, 1H), 8.15-8.18 (d, J = 8.0 Hz, 1H), 7.35-7.38 (m, 1H),
4.46 (s, 2H), 3.77 (s, 3H); °C NMR (CDCl;, TMS, 100 MHz) & 170.1, 162.6, 151.9,

150.3, 134.6, 131.0, 123.6, 61.7, 52.0.

NS
OAN/\COOCHg

(E)-(Cyclohexylmethylene-amino)-acetic acid methyl ester:

light yellow oil, yield : 83%; 'H NMR (CDCls;, TMS, 400 MHz) & 7.54 (s, 1H), 4.16
(s, 2H), 3.74 (s, 3H),2.19-2.27 (m, 1H), 1.65-1.88 (m, 5H), 1.18-1.35 (m, 5H); "°C
NMR (CDCl3, TMS, 100 MHz) 6 173.8, 170.7, 61.7, 51.9, 43.5, 29.3, 25.8, 25.2.

NS
@CNACOOCHg
cl

(E)-[(2-Chloro-benzylidene)-amino]-acetic acid methyl ester:

light yellow oil, yield : 90%; 'H NMR (CDCls, TMS, 400 MHz) ¢ 8.72 (s, 1H), 8.09
(d, J = 7.4 Hz, 1H), 7.29-7.36 (m, 3H), 4.46 (s, 2H), 3.77 (s, 3H); °C NMR (CDCls,
TMS, 100 MHz) 6 170.3, 162.1, 135.4, 132.5, 132.1, 129.8, 128.6, 127.0, 62.0, 52.2.

NS
(XN/\COOCHg

(E)-[(2-Methyl-benzylidene)-amino]-acetic acid methyl ester:

light yellow solid, 95%; '"H NMR (CDCls;, TMS, 400 MHz) & 8.55 (s, 1H), 7.91 (d, J
=7.6 Hz, 1H), 7.26-7.31 (m, 1H), 7.19-7.23 (m, 1H), 7.15 (d, J = 7.5 Hz, 1H), 4.40 (s,
2H), 3.74 (s, 3H); °C NMR (CDCls;, TMS, 100 MHz) & 170.7, 164.0, 138.0, 133.6,
130.8, 127.7, 126.2, 62.4, 52.1,19.3.



s
@AN COOCH3

(E)-2-(Benzylidene-amino)-propionic acid methyl ester:

light yellow oil, yield : 87%:; 'H NMR (CDCls, T™MS, 400 MHz) ¢ 8.31 (s, 1H),
7.76-7.79 (m, 2H), 7.39-7.44 (m, 3H), 4.16 (q, J = 6.8 Hz, 1H), 3.74 (s, 3H), 1.53 (d,
J = 6.9 Hz, 3H); >C NMR (CDCl;, TMS, 100 MHz) & 173.0, 163.0, 131.1, 129.7,
129.0, 128.6, 128.5, 68.0, 52.2, 19.5.

A
J) N eoock,
HzCO

(E)-2-[(4-Methoxy-benzylidene)-amino]-propionic acid methyl ester:

light yellow oil, yield : 87%; 'H NMR (CDCls, TMS, 400 MHz) ¢ 8.23 (s, 1H), 7.72
(d, J = 8.8 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 4.12 (q, J = 6.8 Hz, 1H), 3.82 (s, 3H),
3.73 (s, 3H), 1.51 (d, J = 6.8 Hz, 3H); °C NMR (CDCl;, TMS, 100 MHz) & 173.2,
162.3,162.0, 130.1, 129.0, 113.9, 65.0, 55.3, 53.2, 19.6.

NP
IO
Cl

(E)-2-[(4-Chloro-benzylidene)-amino]-propionic acid methyl ester:

light yellow oil, yield : 81%; 'H NMR (CDCl;, TMS, 400 MHz) o 8.27 (s, 1H), 7.71
(d, J =8.3 Hz, 2H), 7.36 (d, J = 8.3 Hz, 2H), 4.16 (q, J = 6.8 Hz, 1H), 3.74 (s, 3H),
1.52 (d, J = 6.8 Hz, 3H); °*C NMR (CDCls, TMS, 100 MHz) & 172.8, 161.6, 137.0,
134.1, 130.9, 128.9, 67.9, 52.2, 19.4.

s

NS
/@AN COOCH;
Br

(E)-[(4-Bromo-benzylidene)-amino]-phenyl-acetic acid methyl ester:

white solid, yield : 81%; 'H NMR (CDCl;, TMS, 400 MHz) o 8.27 (s, 1H), 7.68 (d, J



= 8.4 Hz, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.49-7.52 (m, 2H), 7.24-7.39 (m, 3H), 5.19 (s,
1H), 3.73 (s, 3H); °C NMR (CDCls, TMS, 100 MHz) & 171.4, 162.6, 137.9, 134.5,
131.9, 130.1, 128.8, 128.3, 127.9, 125.8, 76.4, 52.6.

ﬁ
@AN COOCH;

(E)-2-(Benzylidene-amino)-4-methyl-pentanoic acid methyl ester:

light yellow oil, yield : 91%; 'H NMR (CDCls, TMS, 400 MHz) ¢ 8.28 (s, 1H),
7.77-7.79 (m, 2H), 7.40-7.42 (m, 3H), 7.49-7.52 (m, 2H), 4.09 (t, J = 3.0 Hz, 1H),
3.73 (s, 3H), 1.82-1.88 (m, 2H), 1.55-1.59 (m, 1H), 0.95 (d, J = 6.4 Hz, 3H), 0.90 (d,
J = 6.2 Hz, 3H); °C NMR (CDCls, TMS, 100 MHz) § 172.9, 163.1, 135.6, 131.1,
128.6, 128.5, 71.6, 42.0, 24.4, 23.1, 21 .4.

&

NS
@AN COOCH;

(E)-2-(Benzylidene-amino)-3-phenyl-propionic acid methyl ester:

white solid, yield : 96%; '"H NMR (CDCls, TMS, 400 MHz) & 7.89 (s, 1H), 7.66-7.68
(m, 2H), 7.35-7.40 (m, 3H), 7.14-7.24 (m, 5H), 4.17 (dd, J = 5.0, 5.0 Hz, 1H), 3.72 (s,
3H), 3.37 (dd, J = 5.0, 5.0 Hz, 1H), 3.14 (dd, J = 8.9, 8.9 Hz, 1H); °C NMR (CDCl;,
TMS, 100 MHz) 6 172.2, 164.0, 137.4, 135.5, 131.2, 129.8, 128.6, 128.5, 1284,
126.6, 75.1, 52.3, 39.8.

NH
f@

N\
@AN COOCH;

(E)-2-(Benzylidene-amino)-3-(1H-indol-3-yl)-propionic acid methyl ester:
brown oil, yield : 95%; 'H NMR (CDCl3, TMS, 400 MHz) 6 8.62 (br, 1H), 7.82 (s,



1H), 7.61-7.66 (m, 2H), 7.26-7.36 (m, 4H), 7.09-7.15 (m, 2H), 6.85 (s, 1H), 4.25 (dd,
J=4.9,49 Hz, 1H), 3.72 (s, 3H), 3.45 (dd, J = 4.8, 4.8 Hz, 1H), 3.22 (dd, J = 8.6, 8.7
Hz, 1H); °C NMR (CDCl;, TMS, 100 MHz) § 172.8, 163.7, 136.2, 135.6, 131.1,
128.55, 128.52, 127.3, 123.8, 121.9, 119.3, 118.7, 111.3, 110.9, 73.8, 46.1, 29.7.

Screening Studies of the Asymmetric Cu-Catalyzed 1,3-Dipolar Cycloaddition of
Azomethine Ylide 3a with Dimethyl Maleate 2a

MEO.C COOCH;3 HsCOOC, ~ COOCH;
2 ]+ <N Cu /L (3 mol%) D
MeO,C /< EtgN (15 mol%) P-CICgHs™ N "COOCH3
p-ClCgHg4
2a 3a 4a

Entry Ligand Cu/L Solvent Copper® Time T (°C) yield ee
(mol%) (min) (%) (%)d

1 1la 3 PhMe CuClO; 10 t 93 82
2 1la 3 THF  CuClo, 60 o 92 77
3 1la 3 Et,0 cuclo, 10 t 90 79
4 1a 3 CHiCN cuclo, 60 o 62 70
5 1la 3 DCM CuClo, 10 t 95 84
6 1la 3 DCM  CuCl 1440 n 59 85
7 1la 3 DCM  Cul 1440 62 83
8 1la 3 DCM  CuBF, 10 r 97 88
9 1la 3 DCM Cu(OTf), 1440 rt 11 73
10 1b 3 DCM  CuBF, 720 r 76 57
11 1c 3 DCM  CuBF, 720 to 77 8
12 1d 3 DCM CuBFy 1440 64 28
13 1le 3 DCM  CuBF, 10 r 98 97
14 1le 3 DCM  CuBF, 10 0 97 >99
15 1le 1 DCM  CuBF,4 10 0 97 >99
16 1le 05 DCM CuBF, 10 0 96 >99
17 1le 0.1 DCM CuBF, 60 0 8 97

2 All of the reaction was carried out with 0.33 mmol of 2a and 0.40 mmol
of 3a in 2 mL of solvent. ® cucClo, = Cu(CH3CN)4CIO4; CuBF4 =
Cu(CH2CN)4BF,_ € Isolated yield. d Determined by chiral HPLC analysis.

General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides Catalyzed by Cu'/TF-BiphamPhos 1e Complex

Under argon atmosphere the solution of ligand (S)-TF-BiphamPhos 1e (8.0 mg,
0.01 mmol) and Cu(CH3;CN)4BFs (3.1 mg, 0.01 mmol) was stirred at room
temperature for about 1h. After it was cooled to the indicated temperature, imine
substrate (0.40 mmol) was added as a solution in 0.5 mL CH,Cl, followed by Et;N

(0.06 mmol) and dimethyl maleate (0.33 mmol). Once starting material was consumed



(monitored by TLC), the mixture was filtered through celite and the filtrate was
concentrated to dryness. The crude product was analyzed by 'H NMR to determine
the endo/exo ratio, and then the residue was purified by column chromatography to
give the corresponding cycloaddition product, which was then directly analyzed by

chiral HPLC or chiral GC to determine the enantiomeric excess.

(2R,3S,4R,5S)-trimethyl 5-(4-chlorophenyl)pyrrolidine-2,3,4-tricarboxylate (4a)
(table 2, entry 1)

H
H3COOC, COOCH;

N
SO
Cl

White solid, yield: 97%; [a] *’b = -53.5 (¢ 0.80, CHCl;); '"H NMR (CDCls, TMS, 300

“'COOCH3

MHz) 'H NMR (CDCls, TMS, 300 MHz) & 7.30 (s, 4H), 4.45 (d, J = 5.1 Hz, 1H),
4.15 (d, J = 8.1 Hz, 1H), 3.80 (s, 3H), 3.69-3.75 (m, 1H), 3.69 (s, 3H), 3.55-3.60 (m,
1H), 3.28 (s, 3H), 3.06 (br, 1H); °C NMR (CDCls, TMS, 75 MHz) & 171.2, 171.0,
136.1, 133.7, 128.7, 128.4, 64.8, 62.3, 52.7, 52.4, 51.7, 51.1; >99% ee, HPLC
(Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,=
10.23 and 16.04 min).

(2R,3S,4R,5S)-trimethyl 5-p-tolylpyrrolidine-2,3,4-tricarboxylate (4b) (table 2,
entry 2)

H3COOC, LOOCH;

H

White solid, yield:97%; [a] b = -69.8 (¢ 0.69, CHCls); '"H NMR (CDCl;, TMS, 300

ICOOCH,

MHz) & 7.22 (d, J = 7.5 Hz, 2H), 7.12 (d, J = 8.1 Hz, 2H), 4.44 (d, J = 6.6 Hz, 1H)
3.80 (s, 3H), 3.69-3.74 (m, 1H), 3.69 (s, 3H), 3.52-3.57 (m, 1H), 3.26 (s, 3H), 2.31 (s,
3H); C NMR (CDCl;, TMS, 75 MHz) & 171.4, 171.2, 171.1, 137.6, 134.2, 129.2,
126.8, 65.5, 62.4, 52.7, 52.3, 51.6, 51.3, 21.3; >99% ee, HPLC (Chiralpak AS-H
column, i-PrOH/hexane 50/50, detector: 205 nm, 1.0 mL/min, t,= 6.00 and 14.47



min).

(2R,3S,4R,5S)-trimethyl 5-o-tolylpyrrolidine-2,3,4-tricarboxylate (4c¢) (table 2,
entry 3)

H3COOC, L£OOCH;

H

Colorless oil, yield : 98%; [a] *’p = -74.2 (¢ 1.0, CHCl;); '"H NMR (CDCls, TMS, 300

''COOCH,4

MHz) & 7.36-7.39 (m, 1H), 7.14-7.18 (m, 3H), 4.61 (d, J = 6.6 Hz, 1H), 4.11 (d, J =
8.7 Hz, 1H), 3.83 (s, 3H), 3.71-3.77 (m, 1H), 3.67 (s, 3H), 3.64-3.69 (m, 1H), 3.12 (s,
3H), 2.34 (s, 3H); °C NMR (CDCls, TMS, 75 MHz) & 171.5, 171.0, 135.8, 135.1,
130.4, 127.8, 126.2, 62.2, 61.9, 52.6, 52.3, 51.6, 51.4, 51.0; >99% ee, HPLC
(Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,=
7.74 and 20.69 min).

(2R,3S,4R,5S5)-trimethyl 5-(4-methoxyphenyl)pyrrolidine-2,3,4-tricarboxylate (4d)
(table 2, entry 4)

HsCOOC,, COOCH;

N N
H
MeO

White solid, yield: 98%; [a] *’b = -68.0 (¢ 0.87, CHCl;); '"H NMR (CDCls, TMS, 300

ICOOCH,

MHz) 6 7.26 (d, J = 8.7 Hz, 2H), 6.85 (d, J = 8.1 Hz, 2H), 4.44 (d, J = 7.2 Hz, 1H),
4.14 (d, J = 8.7 Hz, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 3.68-3.73 (m, 1H), 3.69 (s, 3H),
3.52-3.56 (m, 1H), 3.27 (s, 3H), 3.06 (br, 1H); >*C NMR (CDCl;, TMS, 75 MHz) &
171.3,171.2,159.3, 129.3, 128.2, 113.9, 65.1, 65.5, 62.4, 55.4, 52.8, 52.6, 52.3, 51.6,
51.1; >99% ee, HPLC (Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205
nm, 0.8 mL/min, t;= 10.65 and 21.68 min).

(2R,3S,4R,5S)-trimethyl S5-phenylpyrrolidine-2,3,4-tricarboxylate (4e) (table 2,

entry 5)



Hacooc,  SOOCHs

W N
H

White solid, yield: 93%; [a] b = -68.2 (¢ 0.52, CHCls); '"H NMR (CDCls, TMS, 300

ICOOCH,

MHz) 6 7.27-7.34 (m, 5H), 4.49 (d, J = 6.6 Hz, 1H), 4.17 (d, J = 8.7 Hz, 1H) 3.82 (s,
3H), 3.70-3.75 (m, 1H), 3.70 (s, 3H), 3.55-3.60 (m, 1H), 3.24 (s, 3H); °C NMR
(CDCl;, TMS, 75 MHz) ¢ 171.3,171.1, 171.0, 137.3, 128.5, 128.0, 126.9, 65.6, 62.4,
52.7, 52.6, 523, 51.7, 51.2; >99% ee, HPLC (Chiralpak AS-H column,
iI-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,= 7.98 and 17.66 min).

(2R,3S,4R,5S)-trimethyl 5-(2-chlorophenyl)pyrrolidine-2,3,4-tricarboxylate (4f)
(table 2, entry 6)

H3COOC,, L£OOCH,

SN
H
cl

Colorless oil, yield: 98%; [a] *’p = -44.1 (¢ 0.43, CHCls); 'H NMR (CDCl;, TMS,

'COOCH3

300 MHz) 6 7.48-7.51 (m, 1H), 7.34-7.37 (m, 1H), 7.22-7.28 (m, 2H), 4.75 (d, J = 6.6
Hz, 1H), 4.14 (d, J = 8.7 Hz, 1H), 3.86-3.91 (m, 1H), 3.83 (s, 3H), 3.75-3.80 (m, 1H),
3.66 (s, 3H), 3.18 (s, 3H); C NMR (CDCls, TMS, 75 MHz) & 171.4,170.9, 170.7,
134.8, 133.4, 1294, 129.1, 127.6, 127.0, 62.1, 61.4, 52.6, 52.3, 51.5, 51.0, 50.3;
>99% ee, HPLC (Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205 nm,
0.8 mL/min, t,= 9.34 and 19.99 min).

(2R,3S,4R,55)-trimethyl 5-(4-fluorophenyl)pyrrolidine-2,3,4-tricarboxylate (4g)
(table 2, entry 7)

H3COOC, LOOCH;

o N
H
F

White solid , yield :97%; [a] *’p = -66.0 (¢ 0.86, CHCl;); "H NMR (CDCl;, TMS, 300

'ICOOCH,4

MHz) & 7.31-7.36 (m, 2H), 6.99-7.04 (m, 2H), 4.47 (d, J = 5.4 Hz, 1H), 4.15 (d, J =
9.0 Hz, 1H), 3.81 (s, 3H), 3.70-3.74 (m, 1H), 3.70 (s, 3H), 3.54-3.59 (m, 1H), 3.27 (s,



3H); >C NMR (CDCls, TMS, 75 MHz) & 171.2, 171.1, 164.1, 160.8, 133.3, 128.8,
128.7, 115.6, 115.3, 64.9, 62.4, 52.7, 52.4, 51.7, 51.0; >99% ee, HPLC (Chiralpak
AS-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,= 8.93 and
14.81 min).

(2R,3S,4R,55)-trimethyl 5-(4-cyanophenyl)pyrrolidine-2,3,4-tricarboxylate (4h)
(table 2, entry 8)

COOCH
HsCOOC, = s

N
H
NC

Colorless solid, yield: 96%; [a] b = -62.5 (¢ 0.80, CHCl3); 'H NMR (CDCls, TMS,

"'COOCH,

300 MHz) & 7.63 (d, J = 8.1 Hz, 2H), 7.51 (d, J = 7.8 Hz, 2H), 4.54 (d, J = 6.3 Hz,
1H), 4.18 (d, J = 8.7 Hz, 1H), 3.80 (s, 3H), 3.73-3.79 (m, 1H), 3.69 (s, 3H), 3.61-3.67
(m, 1H), 3.27 (s, 3H); °C NMR (CDCls;, TMS, 75 MHz) & 171.0, 170.8, 170.6,
143.3, 132.2, 128.0, 118.8, 111.7, 64.8, 62.2, 52.7, 52.5, 52.2, 51.8, 51.0; >99% ee,
HPLC (Chiralpak AD-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8

mL/min, t,= 25.71 min).

(2R,3S,4R,5S)-trimethyl 5-(1-naphthyl)pyrrolidine-2,3,4-tricarboxylate (4i) (table

2, entry 9)

White solid, yield: 98%; [a] *p = -168.0 (¢ 0.84, CHCl;); '"H NMR (CDCls, TMS,
300 MHz) 6 7.93 (d, J = 8.1 Hz, 1H), 7.85 (d, J = 7.2 Hz, 1H), 7.76 (d, J = 8.1 Hz,
1H), 7.61 (d, J = 7.2 Hz, 1H), 7.41-7.51 (m, 3H), 5.17 (d, J = 3.6 Hz, 1H), 4.22 (d, J =
5.1 Hz, 1H), 3.85-3.87 (m, 2H), 3.85 (s, 3H), 3.38 (br, 1H), 2.93 (s, 3H); °C NMR
(CDCl;, TMS, 75 MHz) o 171.6, 171.0, 170.8, 133.7, 132.6, 131.2, 129.2, 128.6,
126.5, 125.8, 125.4, 123.4, 122.8, 61.5, 52.7, 52.3, 52.2, 51.3; >99% ee, HPLC
(Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,=



13.73 and 31.14 min).

(2R,3S,4R,55)-trimethyl 5-(2-naphthyl)pyrrolidine-2,3,4-tricarboxylate (4j) (table
2, entry 10)

Hacooc,  CO0CHs

W N
H

White solid, yield:98%; [a] b = -66.6 (¢ 0.62, CHCls); '"H NMR (CDCl;, TMS, 300

“/COOCH3

MHz) & 7.78-7.83 (m, 4H), 7.41-7.48 (m, 3H), 7.76 (d, J = 8.1 Hz, 1H), 4.62 (d, J =
6.6 Hz, 1H), 4.22 (d, J = 9.0 Hz, 1H), 3.83 (s, 3H), 3.75-3.81 (m, 1H), 3.70 (s, 3H),
3.65-3.70 (m, 1H), 3.15 (s, 3H); °C NMR (CDCls;, TMS, 75 MHz) & 171.4, 171.2,
171.0, 134.7, 133.4, 128.3, 128.2, 127.8, 126.4, 126.3, 125.7, 125.0, 65.7, 62.3, 52.7,
52.4, 51.9, 51.4; >99% ee, HPLC (Chiralpak AS-H column, i-PrOH/hexane 50/50,
detector: 205 nm, 0.8 mL/min, t,=10.51 and 25.52 min).

(2R,3S,4R,5S)-trimethyl  5-(pyridin-3-yl)pyrrolidine-2,3,4-tricarboxylate  (4Kk)
(table 2, entry 11)

Yellow solid, yield:85%; [a] *p = -52.1 (¢ 0.68, CHCl;); '"H NMR (CDCls, TMS, 300
MHz) & 8.59 (s, 1H), 8.51 (d, J = 3.6 Hz, 3H), 7.78 (d, J = 8.1 Hz, 1H), 7.26-7.30 (m,
1H), 4.53 (d, J = 7.2 Hz, 1H), 4.18 (d, J = 8.7 Hz, 1H), 3.80 (s, 3H), 3.73-3.79 (m,
1H), 3.62-3.67 (m, 1H), 3.27 (s, 3H); °C NMR (CDCls;, TMS, 75 MHz) & 171.0,
170.9, 171.8, 149.2, 149.0, 134.5, 133.4, 62.9, 52.6, 52.3, 51.7, 50.9; 98% ee, HPLC
(Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 205 nm, 0.8 mL/min, t,=
11.11 and 12.99 min).

(2R,3S,4R,5R)-trimethyl 5-cyclohexylpyrrolidine-2,3,4-tricarboxylate (41) (table 2,

entry 12)



Hacooc,  CO0CHs

S
H

White solid, yield:41%; [a] *’p = -3.2 (¢ 0.64, CHCl;); 'H NMR (CDCls, TMS, 300

“'COOCH3

MHz) 6 4.07 (d, J=9.3 Hz, 2H), 3.76 (s, 3H), 3.69 (s, 3H), 3.67 (s, 3H), 3.55 (dd, J =
10.5, 7.2 Hz,1H), 3.19 (m, 1H), 2.81 (m, 2H), 2.07 (m, 1H), 1.68-1.80 (m, 4H),
0.95-1.39 (m, 6H); °C NMR (CDCls, TMS, 75 MHz) & 172.3, 171.4, 170.8, 68.9,
61.5, 52.5, 52.2, 52.0, 51.7, 49.0, 39.3, 31.7, 31.1, 26.4, 26.0, 25.8; 97% ee, Chiral
GC: Chiral seleet 1000, 30 m x 0.25 mm, column temperature: 200 °C, carrier gas: N,
1 mL/min, t,=47.22 and 48.70 min.

(2R,3S,4R,5S)-trimethyl 2-methyl-5-phenylpyrrolidine-2,3,4-tricarboxylate (4m)
(table 3, entry 1)

Hacooc,  SOOCHs

@\\(r}{coocm3
H

Colorless oil, yield: 95%; [a] *’p = -95.7 (¢ 1.39, CHCl3); '"H NMR (CDCls, TMS,
300 MHz) & 7.25-7.35 (m, 5H), 4.61 (d, J = 6.0 Hz, 1H), 3.80 (s, 3H), 3.75 (s, 3H),
3.67 (d, J = 10.2 Hz, 1H), 3.46 (m, 1H), 3.27 (s, 3H), 1.69 (s, 3H); °C NMR (CDCls,
TMS, 75 MHz) 6 174.1, 170.8, 137.1, 128.0, 127.4, 126.4, 68.2, 63.3, 57.5, 52.7,
52.3, 51.7, 50.9, 28.1; >99% ee, HPLC (Chiralpak OD-H column, i-PrOH/hexane
15/85, detector: 210 nm, 0.8 mL/min, t,= 20.56 and 23.68 min). HRMS Calcd. for
C17H21NOg: 335.1369, found: 335.1368.

(2R,3S,4R,5S)-trimethyl 5-(4-methoxyphenyl)-2-methylpyrrolidine-2,3,4-tricarb

-oxylate (4n) (table 3, entry 2)

Hacooc,  SOOCHs

Q\\\(N%OOCHa
H
HaCO

Colorless oil, yield:72%; [a] *p = -17.9 (¢ 0.68, CHCl;); '"H NMR (CDCls, TMS, 300
MHz) & 7.26 (d, J = 8.7 Hz, 2H), 6.83 (d, J = 8.7 Hz, 2H), 4.55 (d, J = 5.7 Hz, 1H),



3.78 (s, 3H), 3.76 (s, 3H), 3.74 (s, 3H), 3.42 (m, 1H), 3.29 (s, 3H), 3.27 (d, J = 9.6 Hz,
1H), 1.66 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) & 174.2, 170.9, 158.8, 129.1,
127.7, 113.4, 68.3, 62.9 57.4, 549, 52.8, 52.3, 51.7, 51.0, 28.1; >99% ee, HPLC
(Chiralpak OD-H column, i-PrOH/hexane 15/85, detector: 210 nm, 0.8 mL/min, t,=
15.30 min). HRMS Calcd. for C;sH3NO7: 365.1475, found: 365.1473.

(2R,3S,4R,5S)-trimethyl 5-(4-chlorophenyl)-2-methylpyrrolidine-2,3,4- tricarbox-
ylate (40) (table 3, entry 3)

HsCOOC,, LCOOCH;

\\”(Ny/coocr@
H
cl

colorless solid,92% yield; [a] *’p = -30.4 (c 0.30, CHCl3); '"H NMR (CDCls, TMS,
300 MHz) & 7.29 (m, 4H), 4.58 (d, J= 6.0 Hz, 1H), 3.79 (s,3H), 3.75 (s, 3H), 3.46 (m,
1H), 3.30 (s, 3H), 3.26-3.30 (m, 1H), 1.67 (s, 3H); °C NMR (CDCls;, TMS, 75 MHz)
d 174.1,170.8, 170.7, 136.0, 133.3, 128.3, 128.2, 128.1, 128.0, 68.4, 62.8, 57.6, 52.6,
52.5, 51.9, 51.2, 28.1; >99% ee, HPLC (Chiralpak OD-H column, i-PrOH/hexane
15/85, detector: 210 nm, 0.8 mL/min, t,= 17.46 min). HRMS Calcd. for C;7H,(CINOg:
369.0979, found: 369.0982.

Hgcooc,  COOCHs
“ N’ COOCH;
H
Br

(2S,3S,4R,5S)-trimethyl 5-(4-bromophenyl)-2-phenylpyrrolidine-2,3,4- tricarbox-
ylate (4p) (table 3, entry 4)

Colorless solid, yield: 87%; [a] *’p = -17.8 (¢ 0.57, CHCls); '"H NMR (CDCls, TMS,
300 MHz) 6 7.83 (d, J = 8.1 Hz, 2H), 7.31-7.47 (m, J = 8.1 Hz, 7H), 4.46 (br, 1H),
3.91 (d, J=8.1 Hz, 1H), 3.82 (s, 3H), 3.70 (s, 3H), 3.46 (dd, J = 8.1, J= 8.7 Hz, 1H),
3.20 (s, 3H); °C NMR (CDCls;, TMS, 75 MHz) & 173.0, 171.3, 170.5, 139.2, 136.9,
131.3, 129.4, 128.6, 128.2, 126.4, 121.7, 75.9, 63.1, 57.0, 53.2, 52.8, 52.3, 51.4;
>99% ee, HPLC (Chiralpak OJ-H column, i-PrOH/hexane 30/70, detector: 210 nm,



0.8 mL/min, t. = 15.30 min). HRMS Calcd. for CH2,BrNOg: 475.0630, found:
475.0634.

(2R,3S,4R,5S)-trimethyl 2-benzyl-5-phenylpyrrolidine-2,3,4-tricarboxylate (4q)
(table 3, entry 5)

COOCH;3
\Bn

@ N' coocHs

Colorless oil, yield:90%; [o] b = -43.0 (c 0.49, CHCl5); "H NMR (CDCls;, TMS, 300

HsCOOC,

MHz) 6 7.32-7.46 (m, 2H), 7.23-7.30 (m, 2H), 4.06 (d, J = 5.7 Hz, 1H), 3.83 (s, 3H),
3.76 (s, 3H), 3.23-3.33 (m, 1H), 3.23 (s, 3H), 3.17-3.21 (m, 1H), 3.20 (s, 2H); "*C
NMR (CDCls, TMS, 75 MHz) 6 173.98, 171.38, 170.75, 137.42, 135.90, 131.17,
131.00, 130.97, 130.92, 128.48, 128.43, 128.31, 128.25, 128.20, 128.17, 128.14,
127.97, 127.77, 127.60, 126.94, 126.88, 126.74, 126.48, 126.45, 126.42, 126.36,
72.39, 63.74, 57.42, 54.09, 53.41, 52.52, 52.40, 52.15, 52.06, 51.09, 44.85; 99%
ee,HPLC (Chiralpak OD-H column, i-PrOH/hexane 15/85, detector: 210 nm, 0.8
mL/min, t;= 9.16 min and 13.38 min). HRMS Calcd. for C,3H,5sNOg: 411.1682, found:
411.1681.

(2R,3S,4R,5S)-trimethyl 2-isobutyl-5-phenylpyrrolidine-2,3,4-tricarboxylate (4r)
(table 3, entry 6)

COOCH;z
\ ,Bu

@ N coocHs

Colorless oil, yield: 89%; [a] *p = +23.0 (¢ 0.13, CHCl;); 'H NMR (CDCl;, TMS,

H3COOC,

300 MHz) & 7.25-7.37 (m, 5H), 4.52 (d, J = 6.0 Hz, 2H), 3.77 (s, 3H), 3.74 (s, 3H),
3.68-3.72 (m, 1H), 3.43 (m, 1H), 3.25 (s, 3H), 2.07-2.13 (dd, J = 5.7, J = 6.0 Hz, 1H),
1.77-1.81 (m, 1H), 1.60-1.67 (m, 1H),1.02 (d, J = 6.6 Hz, 3H), 0.88 (d, J = 6.6 Hz,
2H); *C NMR (CDCls, TMS, 75 MHz) & 173.8, 171.3, 171.0, 137.6, 128.3, 127.6,
126.8, 72.4, 64.0, 58.2, 52.8, 52.3, 52.0, 51.1, 48.9, 25.3, 24.3, 23.5; 98% ee,HPLC



(Chiralpak OD-H column, i-PrOH/hexane 15/85, detector: 210 nm, 0.8 mL/min, t,=
7.73 min and 11.93 min). HRMS Calcd. for C,0H,7NOg: 377.1838, found: 377.1839.

(2R,3S,4R,5S)-trimethyl 2-((1H-indol-3-yl)methyl)-5-phenylpyrrolidine-2,3,4-

tricarboxylate (4s) (table 3, entry 7)

COOCH;
\ LE

\\\"(Ny”coocm
H

E = 3-indolymethyl

white solid, yield: 80%; [a] b = -60.0 (c 0.11, CHCl3); "H NMR (CDCls, TMS, 300

H3CO0C,

MHz) 6 8.17 (s, 1H), 7.87 (d, J = 8.1 Hz, 1H), 7.12-7.38 (m, 9H), 4.08 (d, J = 5.1 Hz,
1H), 3.86 (s, 3H), 3.77 (s, 3H), 3.55 (br, 1H), 3.44 (d, J = 6.6 Hz, 1H), 3.43 (dd, J =
14.1, 11.7Hz, 2H), 3.29 (s, 3H), 3.16 (dd, J = 6.0, 5.7Hz, 1H); °C NMR (CDCl;,
TMS, 75 MHz) & 174.6, 171.7, 171.1, 137.7, 135.8, 128.5, 128.2, 127.5, 126.4,
125.0, 121.8, 119.5, 111.0, 109.7, 72.5, 63.8, 54.1, 52.7, 52.3, 52.1, 51.1, 35.1; 97%ee,
(Chiralpak OD-H column, i-PrOH/hexane 15/85, detector: 210 nm, 0.8 mL/min, t,=
25.79 min and 41.75 min). HRMS Calcd. for C,3H,5NOg: 450.1791, found: 450.1792.

(2R,3S,4R)-2-ethyl 3,4-dimethyl 5,5-diphenylpyrrolidine-2,3,4-tricarboxylate (4t)

(table 3, entry 8)
HsCOOC ~ COOCH;z

"h>®‘
""COOEt

Ph H
Colorless oil, yield: 75%; [a] *p = +7.0 (¢ 0.05, CHCl3); "H NMR (CDCl3;, TMS, 300
MHz) & 7.60 (d, J = 6.9 Hz, 2H), 7.15-7.45 (m, 8H), 4.30 (d, J = 3.3 Hz, 1H),
4.12-4.26 (m, 2H), 3.72 (s, 3H), 3.63 (s, 3H), 3.34-3.54 (m, 1H), 2.81-2.90 (m, 1H),
2.52-2.59 (m, 1H), 1.26 (t, J = 7.8 Hz, 3H); *C NMR (CDCl;, TMS, 75 MHz) &
172.3, 172.1 170.1, 138.9, 135.8, 130.6, 129.0, 128.9, 128.5, 128.0, 127.5, 65.6, 61.3,
52.0,51.7, 44.8, 32.5, 14.1; 97% ee, (Chiralpak OD-H column, i-PrOH/hexane 15/85,

detector: 210 nm, 0.8 mL/min, t;= 8.95 min and 10.35 min).



(2R,4R,5S)-dimethyl 5-phenylpyrrolidine-2,4-dicarboxylate (4u) (table 3, entry 9)

HsCOOC,,

o N
H

white solid, yield: 90%;[a] b = -9.0 (¢ 0.57, CHCls); '"H NMR (CDCls, TMS, 300

ICOOCH3

MHz) & 7.26-7.33 (m, 5H), 4.55 (d, J = 7.5 Hz, 1H), 4.00 (t, J = 6.3 Hz, 1H), 3.83 (s,
3H), 3.32 (q, J = 7.2 Hz, 1H), 3.22 (s, 3H), 2.43 (dd, J = 7.2 and 7.5 Hz, 2H); °C
NMR (CDCls, TMS, 75 MHz) 6 173.5,172.8, 138.7, 128.0, 127.4, 126.5, 65.5, 59.6,
52.0, 51.0, 49.4, 33.0; 97% ee, HPLC (Chiralpak AS-H column, i-PrOH/hexane 50/50,
detector: 210 nm, 1.0 mL/min, t,= 12.93 and 20.83 min).

(2R,4R,5S)-4-butyl 2-methyl 5-phenylpyrrolidine-2,4-dicarboxylate (4v) (table 3,

Ay

_

O////

entry 10)

\\VD“‘COOCHs
D

Colorless solid, yield: 94%, [a] *°p = -45.6 (¢ 0.44, CHCLs); '"H NMR (CDCl;, TMS,
300 MHz) 6 7.23-7.37 (m, 5H), 4.47 (d, J = 8.1 Hz, 1H), 3.95 (t, J = 8.1Hz, 1H), 3.81
(s, 3H), 3.26 (q, ] = 7.2Hz, 1H), 2.31-2.45 (m, 2H), 1.02 (s, 9H); °C NMR (CDCls,
TMS, 75 MHz) & 173.7, 171.8, 139.2, 128.1, 127.3, 127.2, 80.6, 65.6, 59.9, 52.2,
50.2, 34.2, 27.5; 97% ee, HPLC (Chiralpak AS-H column, i-PrOH/hexane 50/50,
detector: 210 nm, 1.0 mL/min, t,=7.12 and 10.76 min).

(2R,3R,4R,5S)-trimethyl 5-phenylpyrrolidine-2,3,4-tricarboxylate (4w)
COOCH;

HSCOOC//'(i
ey 'COOCH3
H
yellow oil, yield: 95%; [a] *°p = -31.9 (¢ 0.38, CHCls); '"H NMR (CDCls, TMS, 300
MHz) & 7.26-7.31 (m, 5H), 4.67 (d, J = 8.1 Hz, 1H), 4.22 (d, J = 7.2 Hz, 1H), 3.85 (s,



3H), 3.78 (s, 3H), 3.55-3.76 (m, 2H), 3.21 (s, 3H), 2.66 (br, 1H); °C NMR (CDCls,
TMS, 75 MHz) 6 172.5, 171.9, 171.5, 137.8, 128.2, 127.8, 126.7, 65.2, 63.1, 53.6,
52.5, 51.5, 50.5; d.r. = 86:14, 90% ee, HPLC (Chiralpak OD-H column, i-PrOH/
hexane 30/70, detector: 210 nm, 0.8 mL/min, t.= 18.33 and 28.73 min).

(1R,3S,3aR,6aS)-methyl  5-methyl-4,6-dioxo-3-phenyl-octahydro-pyrrolo[3,4-c]

pyrrole-1-carboxylate (4x)

\
O#NV/O

\\D“’COOCHg
white solid, yield: 85%;[a] b = -34.3 (c 0.80, CHCls); "H NMR (CDCls;, TMS, 300
MHz) & 7.34-7.35 (m, 5H), 4.50 (d, J = 8.7 Hz, 1H), 4.06 (d, J = 6.6 Hz, 1H), 3.89 (s,
3H), 3.59 (dd, J = 6.9, 6.9 Hz, 1H), 3.44 (dd, J = 7.8, 7.8 Hz, 1H), 2.88 (s, 3H), 2.43
(br, 1H,); *C NMR (CDCl;, TMS, 75 MHz) & 176.0, 174.7, 170.2, 136.6, 128.4,
128.3, 127.0, 64.0, 61.6, 52.3, 49.5, 48.2, 25.0; 86% ee, HPLC (Chiralpak AS-H
column, i-PrOH/hexane 50/50, detector: 220 nm, 1.5 mL/min, t,= 7.15 and 18.50

min).

(1R,3S,3aR,6aS)-methyl 4,6-dioxo-3,5-diphenyl-octahydro-pyrrolo[3,4-c]pyrrole-

1-carboxylate (4y)
Ph

\

o#N\?O

\‘O“’COOCH‘Q,
white solid, yield: 95%; [a] *p = -59.5 (¢ 0.72, CHCl3); 'H NMR (CDCls, TMS, 300
MHz) & 7.10-7.26 (m, 8H), 6.90-7.12 (m, 2H), 4.36 (d, J = 8.7 Hz, 1H), 3.93 (d, J =
6.6 Hz, 1H), 3.66 (s, 3H), 3.48 (dd, J = 7.2, 7.5 Hz, 1H), 3.31 (dd, J = 8.7, 8.7 Hz,
1H), 2.30 (br, 1H,); °C NMR (CDCl;, TMS, 75 MHz) & 175.2, 173.7, 170.2, 136.8,
131.7, 129.1, 128.5, 127.2, 1262, 64.2, 61.9, 52.4, 49.4, 48.4; 88% ee, HPLC
(Chiralpak AS-H column, i-PrOH/hexane 50/50, detector: 220 nm, 1.5 mL/min, t,=



8.66 and 20.64 min).

Reference

1. Longmire, J. M.; Wang, B.; Zhang, X. J. Am. Chem. Soc. 2002, 124, 13400.
2. Zeng, W.; Zhou, Y.-G. Org. Lett. 2005, 7, 5055.
3. Chen, X.-H.; Zhang, W.-Q.; Gong, L.-Z. J. Am. Chem. Soc. 2008, 130, 5652.
























Solvent: CDCI3
Ambient temperature
Mercury-3008B "mercury300"

Relax, delay 1.000 sec
Pulse 28.0 degrees
Acg. time 0.500 sec
Width 17699.1 Hz

264 repetitions

OBSERVE C13, 75.4552792 MHz Oﬂu
DECOUPLE H1; 300.0807172 MHz . 1
Power 40 dB

continuously on
WALTZ~16 modulated

DATA PROCESSING . g

Line broadening 5.0 Hz Fs;C NH»
FT size 32768

Total time 3 hr, 22 min, 9 sec FsC . NMe,
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clg-4-1004d

Solvent: CDC13
Ambient temperature
Mercury=-300BB “"mercury3oo"

Relax. delay 1.000 sec

Pulse 28.0 degrees

Acg. time 0.500 sec

Width 17699.1 Hz

320 repetitions
OBSERVE C13, 75.4552848 MHz
DECOUPLE M1, 300.0807172 MHz
Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 8.0 Hz
FT size 32768
Total time 8 hr, 56 min, 17 sec
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cl13xzy-3-48d

Solvent: DMSO
Ambient temperature
Mercury-300BB "mercury3og”

Relax. delay 1.000 sec r o
Pulse 28.0 degrees s
Acg. time 0.500 sec 0=/ =
Width 17699.1 Hz ) -
160 repetitions [ tdv

OBSERVE C13, 75.4552759 MHz . "COOCH
DECOUPLE  H1, 300.0821426 MHz - H\Aﬁya N ’
Power 40 dB r/hﬁL H

continuously on

WALTZ-16 modulated

DATA PROCESSING . 4
Line broadening 4.0 Hz X
FT size 32768

Total time 1 hr, S0 min, 0 sec
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c13xzy-3-42d

Solvent: CDC13
Aambient temperature
Mercury-300BB "mercury300"

Relax. delay 1.000 sec

Pulse 28.0 degrees w
Acg. time 0.500 sec

Width 17699.1 Hz

192 repetitions
OBSERVE €13, 75.4552576 MHz | 4y
DECOUPLE H1, 300.0807172 MHz

Power a0 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 4.0 Hz

FT size 32768
Total time 1 hr, 50 min, 0 sec
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H3COOC, COOCH,

'ICOOCH,4

H
cl 4a

Daca File D:\LOYLGA\DATAY LG-4-48ABC\LG-4-458C 2008-07-02 16-12-30%43IG1000001.D
Sample Name: rac-log-4-45c

Acg. Operator HEl s Seq. Line : 1
Acg. Instrument : Insthnumentc 1 Locacion : Vial &
Injection Date @ T7/Z/2005 4:13:56 M Inj : 1

Iy Volume :
Aca., Method : D ZLOYLGADATALG-4-48ABC) LG-4-48C 2008-07-
2EMIN.M
Last chatwred T MFZF2005 4:05:34 FPM by duwg

(L]

16-12-300% ASH- 50-50-20 SHM-05ML -

Analwsiz Method @ D \LOYLGADATANLG-4-48ABCY LG-4-48C 2005-07-02 16-12-30%3IG100000L.DYDA. M (ASH-

50-50-20510M-058ML- 25MTH. M)
Last changed D WEFE0058 T7:46:4%9 PM by liang gang
(modified after loading)

Method Info @ ARH-50-50-Z205HM-08ML-25MTH
SAD T A, Miavdength=205 nm{DALCWLGDAT AL G- 4-4848 ChLG-4-45 C 2008-07-02 16-12-30v1G1000001 .00
mAl =
100 4
~
o
w
20 -
60
4|:|_
20
o L
T T T T
g 10 12 14 16 min|
Area Perc Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelengch=205 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] H
-— |- | = [
1  5.7% VE 0.5284 3709.50610 106.57575 50.0759%
2 15.317 EBE 0.7245 3657.67456  75.20560 45.%201
Totals : T407.15066  184.78730
 wtx End of Report v
Inscrmere 1 77272008 7:46:53 PM liang ogaruy Page 1 of



Dara File D:\LOYLGA\DATAY LG-4-48ABC\LG-4-454BC 2008-04-24 14-51-25,5IG1000003.D
Sample Name: log-4-45c

Acg. Operator : liang gang Seq. Line : 3
Acg. Instrument : Insthnumentc 1 Locacion @ Vial 53
Injection Date : 4/24/2008 3:36:05 PH Inj : 1

I Volume : 5 @l

Acd. Method : Do ZLOVLGADATANLG-4-43ABCY LG-4-48ARC 2008-04-24 14-51-25 A%H-50-50- 20 5NM-08HL -

20MIN. M
Last chatwred T 42442008 2:39:22 PM by dxg

Analwsiz Method @ D \LOYLGADATANLG-4-48ABCY LG-4-48ARC 2005-04-24 14-51-25,5IG1000003. DDA M |

ASH-50-50-205MM-05ML- 20MIN. M)
Last changed 61472008 G:45:54 PH by xey
(modified after loading)

Method Info 1 ASH-50-50-205NM-08ML-20MIN
SAD T A&, Miavdength=205 nm{DALCWLGDAT AL G 4-4848 CALG-4-42 ABC 2002 04-24 14-51-2551G 1000003 0
mal 3 %
S
200 -
150
100
50
L
A,
5 r.\}“:‘
oo
@
0+
T T T T T
10 12 14 16 18 min|
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelengch=205 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 10.225 MM 0.4627  34.47951 1.22356 0.29:9
2 16.044 MM 0.8370 1.15735e4  230.545886 99.7031
Totals : 1. 1612%e4  231.77241
 wtx End of Report v
Inscrmert 1 6/14/2008 8:4%:00 M x=y Page 1 of



Hacooc,  “O0OCHe

''COOCH4

H
4b

Diata File Dey\LO, LGA\DATAL LG-4-56AC, LG-4-56AC 2008-05-05 14-12-48.023-0201.D
Samyle Name: rac-lo-4-56C

Acg. Operator : liang gang H 2
Aog. Instriment : Instrument 1 Locacion @ Wial 23
Injection Date @ 5/5/2008 Z:40:51 PM Inj : 1
Inj Volume : 5 ul
Az, Method : DiZLCYLGADATAYLG-4-56ACY LG-4-56AC 2008-05-05 14-12-48) ASH-50-50-20 SNM-10ML-
S5MIN. M

Last changed 552005 1:45:38 PM by liang gatdg

Analvsis Method @ DiyLOVLGA\DATANLG-4-56ACNLG-4-56AC 2008-05-05 14-12-48,023-0201.D0VDA. M (ASH-50-

S0-Z0SHM-10ML-35MIN. M)
Last changed 641442005 9:07:5% PM by xzv
(modified after loading)

Method Info : ASH-50-50-205M-1.0ML-35MIN
WA A, Viaweength=205 nm (0L CWLGEDAT Al G-4-SE6ACALIG-4- 5640 2003-05-05 14-12-480230201 0
maU % &
175
150
125
100 4
A
75 o r,ﬁ*"‘
2—%@
A0 4
25
o] L
T T T T T T
5} 9 10 12 14 16 min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 5.9 MM 0.2661 2043.61719 184.70733 50.3745
2 l4.462 MM 0.8971 2904.77051  53.96305 49,6255
Totals : 5353.38770 235.67095
C ant End of Report vt
Inscrumert 1 64142008 9:08:03 MM x=y Page 1 of



Diata File D y\LO, LGA\DATAL LG-4-56AC, LG-4-56AC 2008-05-05 14-12-48.024-0301.D
Sample Name: log-4-560

Acg. Operator : liang gang Jeqg., Line : 3

Aog. Instriment : Instrument 1 Locacion @ Wial 24
Injection Date @ 5/5/2008 3:22:2% PM Inj : 1
Inj Volume : 5 ul
Acg. Method : DiZLCYLGADATAYLG-4-56ACY LG-4-56AC 2008-05-05 14-12-48) ASH-50-50-20 SNM-10ML-
S5MIN. M
Last changed 552005 1:45:38 PM by liang gatdg

Analvsis Method @ DiyLOVLGA\DATANLG-4-56ACNLG-4-56AC 2008-05-05 14-12-45,024-0301.DNDA. M (ASH-50-

S0-Z05MT-10ML-3 31T )

Last changed T 6/14/2005 9:13:53 PM by xzv
(modified after loading)
Method Info : ASH-50-50-Z05MM-1.0ML-35MT

WD A Wi vdength= 205 nm (DAL CWLGWDAT AL G- SEACWLG-- S6C 2008-05-05 14 124310240301 .0

mal

100 4

20

609

16 min
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 5.997 MM 0.3312 25.39193 1.30311 0.4324
2 14.466 BE 0.8327 5961.933539 110.14528 99,5676
Totals : 5957.575858 111.4483%
**%* End of Report ***
Inscrumert 1 641472008 9:13:57 M x=y Page 1 of
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Data File Do yLO,LGADATAL LG-4-58H\LG-4-568H 2008-05-13 22-01-52,011-0101.D
Sample Name: rac-lg-4-58h

Acg. Operator : liang gang H 1
Aog. Instriment : Instrument 1 Locacion @ Wial 11
Injection Date = 5/13/2008 10:03:11 FM Inj : 1

Inj Volume : 5 ul

Az, Method : DeZLCYLGADATANLG-4-58HY LG-4-58H 2008-05-13 22-01-52% ASH-50-50-20 5NM-05ML-

ZEMIN. M
Last changed 51342008 Z2:55:07 PM by liatg ofatg

Analvsis Method @ D:yLO\LGA\DATA\LG-4-58HY LG-4-58H 2008-05-13 22-01-524011-0101.0%DA. M (AZH-50-

S0-Z0SHM-05ML-2 SMINL M)
Last changed  6/14/2005 9:54:12 PM by xzv
(modified after loading)
Method Info : ASH-50-50- 20 5MM-08ML-25MIN

WD A Wi vdength= 205 nm (DAL CWLGENDAT AL G- S8HL G458 H 200505-123 22-01-52011-0101 .00
mal -

1400 -
1200
1000
200+

600

200

20203

Area Percent Report

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 7.484 WV 0.3260 3.32%943e4 1534.062587 50.1502
2 20.203 VE 1.3140 3.3094%e4  355.52514 49,3458

Totals : 6.63852ed 192559201

*% End of Report %%

Inscrumert 1 6714720058 9:54:16 M x=y

Page 1 of



Data File D:ALCYLGYDATAN LG-4-58HNLG-4-58H 2008-05-13 22-01-52\012-0201.1

Sample Name: lg-4-55h

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

Jeqg., Line : 2
Location @ Vial 12

s 5/1E/2008 10:29:45 PM Inj : 1

Inj Volume : 5 ul

: DeZLCYLGADATANLG-4-58HY LG-4-58H 2008-05-13 22-01-52% ASH-50-50-20 5NM-05ML-

Z5MIN. M

51342008 Z2:55:07 PM by liatg ofatg

D: YL LGYDATANLG-4-58HY LG-4-58H 2008-05-13 22-01-524012-0201.D3DA M (ASH-50-
S0-Z05MNI-08ML-2 I M)

Last changed 641442005 10:02:14 FM by xzv
(modified after loading)
Method Info 1 ASH-50-50-205M-08ML-25MIN
AN A, Viaweength=205 nm (DAL CWLGEDAT Al G-4-58HL G458 H 2008-05- 13 2201 -52001 2-0001 .00
mAl
204
0
60 5
a0 4
a0
a0 4
20
10
T T T T T T T T
g 10 12 14 16 18 20 ] min
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 7.740 MM 0.4364  20.70560 7.90737e-1  0.3501
2 20.685 BE 1.2983% 5893.67041  70.4717% 99,6499
Totals : 5914.37e01  71.26253
**%* End of Report ***
Inscrumert 1 641472003 10:02:19 M x=w Page 1 of
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Daca File D:\LOYLGADATANLG-4-57F AND 53LYLG-4-57F AND 58L 2008-05-12 15-15-11%051-0101.D
Sample Name: rac-log-4-57f

Acg. Operator : liang gang Seq. Line : 1
Acg. Instrument : Insthnumentc 1 Locacion @ Vial 51
Injection Date : 5/12/2008 35:16:44 PH Inj : 1
I Volume : 5 @l
Aco. Method : D ZLOYLGADATA\LG-4-57F AND E58L\LG-4-57F AND 58L 2005-05-12 15-15-11%ASH-50-50-

205MM-05ML-4 2N M

Last chatwred  BA12F42008 3:09:33 PM by liavwy oardg

Analwsiz Method @ Do \LO,LGA\DATA\LG-4-57F AND 53LYLG-4-57F AND 58L 2008-05-12 15-15-11%4051-0101.
[YDALM [ ASH-50-50-205M-05ML-42MIH. M)

Last changed 61472008 9:3%:05 PH by xzy
(modified after loading)

Method Info 1 ASH-50-50-205NM-05ML-42MIN
SAIVD T &, MiEveength=205 nmiDALCALGND . LG-4-57F AND 52 LLG-4-57F A0 551 200405-12 15-15-11%051-0101.00)
mAl
1200
1000
o
=
[
500 - =
G000
400
200 -
ad T
T T T T T T T T
2 10 12 14 16 18 20 2 24 min
Area Perc Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelengch=205 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 10.653 MM 0.6174 5.06507e4 1367.26404 50.00E85
2 15,728 BE 1.0503 5.0632%e4  T45.33575 49.9912

Totals : 1.0le8des  2112,55973

Inscrmert 1 6/14/2008 9:3%:10 M x=y Page 1 of



Data File Do yLO,LGADATALLG-3-934LG-4-93 2008-06-24 12-15-32),5IGLl000002.D
Sample Name: log-4-57f

Acg. Operator : liang gang Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 26
Injection Date : E/24/2008 1Z2:45:42 M Inj : 1

Inj Volume : 5 ul
Acg. Method : DiZLCYLGAVDATAYLG-3-93YLG-4-93 2008-06-24 12-15-32YASH-50-50-20 50M- 08ML-30M T . M
Last changed T OEF24/20058 12:14:14 PM by liang garg
Analysis Method @ DiAZLCYLGADATANLG-3-933LG-4-53 20058-06-24 12-15-32,5IG1000002. DDA M (ASH-50-
E0-205MNM-08ML-30MT. M)
Last changed 62472008 1:26:37 PM by liang gang
modified after loading)

Method Info 1 ASH-50-50-Z20SM-08ML-30MIN
D A, WiEweenghh=20% nm (0L CuLG D AT 2L G-3-0ah LG 4-03 20050624 12- 1532 w16 1000002 00
mad ) =

20 4

704

60

50

a0

30

20 4

&
-
10 z d_-\'?'-'
S
e
T T T T T T T T
] 10 12 14 16 18 20 22 24 i
Area Percent Report

Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawelehoth=205 rm

Peak PecTime Type Widch Area Height Area
# [min] [min] mATT *s [malr ] %

B e L L ] E P
1 10.645 MM 0.6640 15.45154 4.64134e-1 0.2578
Z Z1.676 BB 1.11584 £150.06592  &4.7655%4 99,7022

Totals : 6208.55746 8523307

**% End of Report ***

Inscrumert 1 672472008 1:26:40 M liang gang Page 1 of
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Diata File Do y\LO,LGA\DATAL LG-4-564\LG-4-56B 2008-06-07 18-57-5233IG1l000001.D
Sample Name: rac-lg-4-56a

Acg. Operator : liang gang H 1
Aog. Instriment : Instrument 1 Locacion @ Wial 18
Injection Date @ &6¢7/2008 6:55:45 M Inj : 1

Inj Volume : 5 ul

Az, Method : DiZLCYLGA\DATAYLG-4-56AY LG-4-56B 2008-06-07 18-57-52% ASH-50-50-20 5NM-08ML-
Z0MIN. M

Last changed T EF7F2005 4:15:48 PM by liang gatdg

Analysis Method @ D:y\LOVLGA\DATA\LG-4- 5644 LG—4-56B 2008-06-07 18-57-5245IG1000001.DA\DA. M (ASH-50-
S0-Z05MNM-08ML-20MIN. M)

Last changed 641442005 S:02:50 PM by xzv
(modified after loading)

Method Info 1 ASH-50-50-Z205M-08ML-20MIN

WD A Wi vdength= 205 nm (DAL CWLGEWDAT AL G- SE2LG-4-568 200506-07 18-57-5A51G1000001 .00
mal
175

160

1257

100

75

17902

50

25

g 0 12 14 16 18 20 rmin

Area Percent Report

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 7.525 MM 0.3646 3525.35516 174.85335 50.2009
Z 17.502 BBA  0.87058 3754.77636  65.80252 49,7991

Totals : 7620.16602  240.69130

*% End of Report %%

Inscrumert 1 641472008 9:02: 54 PM x=zy Page 1 of



Data File D:ALCYLGADATAN LG-4-56A4LG-4-564 2008-06-13 19-08-45\5IG100000L.D

Sample Name: lg-4-56a

Acg. Operator

Ao, Instriment :

Injection Date
Acg. Method

Last changed
Analysis Method :

liang cang Jeqg., Line : 1
Instrument 1 Location : Vial 1%
T BFL3/2008 T:10:22 MM Inj : 1

Inj Volume : 5 ul

: DeZLCYLGADATANLG-4-56A4Y LG-4-564 2008-06-13 15-08-49% ASH-50-50-205NM-05ML-

Z5MIN. M

T BF13/20058 4:23:01 PM by liatg ofatg

DY LOYLGYDATANLG-4- 5644 LG-4-564 2008-06-13 15-05-4545IG1000001.DNDA. M (ASH-50-
S0-Z05MNI-08ML-2 I M)

Last changed 641442005 5:56:31 PM by xzv
(modified after loading)
Method Info : ASH-50-50- 20 5MM-08ML-25MIN
AN A, Viaweength=205 nm (0L CWLGDAT Al G-4- 562 LG-4-56,4 200806-13 19-02-4051G 1000001 .07
mAl =
¥0
60 5
A0 5
40 4
a0
204
10
&
k)
o
0 R
-107 T T T T T T
g 0 12 14 16 18 20 min

Sorted By
Multiplier
Dilution

1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 7.984 MM 0.2383 6.32823 4.42686e-1 0.1399
2 17.657 BE 0.8631 4517.07861  78.30362 99,3601
Totals : 4523.40684  75.74631

**% End of Report ***

Inscrumert 1 641472008 8:56:34 M x=y

Page 1 of
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Data File Do yLO,LGADATAL LG-4-576\LG—4-57G 2008-05-16 14-04-52,014-0101.D
Sample Name: rac-log-4-579

Acg. Operator : liang gang H 1
Aog. Instriment : Instrument 1 Locacion @ Wial 14
Injection Date @ 5/1&6/2008 Z:06:12 PH Inj : 1

Inj Volume : 5 ul

Az, Method : DeNLCYLGADATANLG-4-5764 LG-4-57G 2008-05-16 14-04-52% ASH-50-50-205NM-05ML-

ZEMIN. M
Last changed 51642008 1:53:33 PM by liang oatg

Analvsis Method @ D:VLOVLGADATA\LG-4-57G4 LG-4-57G 2008-05-16 14-04-524014-0101.D4DA. M (AZH-50-

S0-Z0SHM-05ML-2 SMINL M)
Last changed D 6/14/2005 9:4%:06 PM by xzv
(modified after loading)

Method Info 1 ASH-50-50-205M-08ML-25MIN
WA A, Miawdength=205 nm (DAL CWLGEDAT AL G576 G-4-87 G 2008-05-16 14-04-520014-0101.00%
mAl
350 4
200 4
250
L=~
&
200 4 2
150
100
50
T T T T T T T
9 i1} 12 14 16 18 20 oy min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 5,010 MM 0.4420 9241.453145 343.05228 49.3995
2 1%.548 BE 0.228% 9273.62141 155.21347 50,1005
Totals : 1.55202e4  455.26575
C ant End of Report vt
Inscrumert 1 641472008 9:45:0% PM x=zy Page 1 of



Data File D:ALCYLGYDATAN LG-4-57G4LG-4-57G 20058-05-16 14-04-524015-0201.D

Sample Name: log-4-579

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

liang cang Jeqg., Line : 2
Instrument 1 Location @ Vial 15
: EFlAF2008 2:32:51 MM Inj : 1

Inj Volume : 5 ul

: DeNLCYLGADATANLG-4-5764 LG-4-57G 2008-05-16 14-04-52% ASH-50-50-205NM-05ML-

Z5MIN. M

51642008 1:53:33 PM by liang oatg

DY LOYLGYDATANLG-4- 5754 LG-4-57G 2008-05-16 14-04-524015-0201.D4DA. M (ASH-50-
S0-Z05MNI-08ML-2 I M)

Last changed  6/14/2005 9:51l:25 PM by xzv
(modified after loading)
Method Info 1 ASH-50-50-205M-08ML-25MIN
WA A, Miawdength=205 nm (DAL CWLGEDAT AL G-4-576LG-4-87 G 2008-05-16 14-04- 52001 5-00401 .00
mAl o>
250
200
150
100
- ™
a0 @’,'\
g &
o :
IS~ X,
T T T T T T T
9 i1} 12 14 16 18 20 oy min
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 933 M 0.5830 66.76713 1.85251  0.4652
2 1%.992 BE 0.2660 1.423458e4  230.56316 99,5348
Totals : 1.43515%e4  232.45566
**%* End of Report ***
Inscrumert 1 64142008 9:51:30 PM x=w Page 1 of



Diata File Do y\LO,LGA\DATAL LG-4-56B\LG-4-56B 2008-06-07 15-33-543IG1l000001.D
Samyle Name: rac-lo-4-56h

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial 17
Injection Date @ &¢7/2008 6:35:27 MM Inj : 1
Inj Volume : 5 ul
Az, Method : DiZLCYLGA\DATAYLG-4-56EY LG-4-56B 2008-06-07 18-33-54% ASH-50-50-20 5NM-08ML-
Z0MIN. M

Last changed T EF7F2005 4:15:48 PM by liang gatdg

Analysis Method @ D:3\LOYLGA\DATA\LG-4-56EY LG—4-56B 2008-06-07 18-33-54%5IG1000001.DM\DA. M (ASH-50-
S0-Z05MNM-08ML-20MIN. M)

Last changed T 6/14/2005 9:17: 52 PM by xzv
(modified after loading)

Method Info @ ASH-50-50-Z05MM-08ML- 20MTH
WD A Wi vdength= 205 nm (DAL CWLGEWDAT AL G-4- SEEMLG-4-56 B 200506-07 18-33-5051G1000001 .00
mal

200
150

o

-~

o~

=
100
50

0 L
T T T T T T T T T
8 ] 0 1" 12 13 14 15 16 17 min

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 &.515 MM 0.3513 5307.25195 Z2Z6.06686 49.4560
Z 15.225 BE 0.7174 5424.00577 114.15173 50,5440

Totals : 1.07313e4 340.21860

**% End of Report ***

Inscrumert 1 641472008 9:17:55 M x=y Page 1 of
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Data File Do yLO,LGADATAL LG-4-56B\LG-4-56B 2008-05-04 22-18-55%021-0101.D
Sample Name: lg-4-56h

Acg. Operator liang cang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial Z1
Injection Date @ 5/4/2005 10:20:14 PH Inj :

Inj Volume : 5 ul

Acg. Method : D:A\LCYLGADATANLG-4-56BY LG-4-56E 2008-05-04 22-18-55% A%H-50-50-205NH-058ML-
ZEMIN. M
Last changed t 54472005 S5:50:30 PM by dxg

Analysis Method :

D: YL LGYDATANLG-4-56B4 LG-4-56B 2008-05-04 22-15-554021-0101.D3DA. M (ASH-50-
S0-Z05MNI-08ML-2 I M)

Last changed T 641442005 9:21:10 PM by xzv
(modified after loading)
Method Info 1 ASH-50-50-205M-08ML-25MIN
WA A, Wiawdength=205 nm (DAL CWLGD AT AL G-4-56B5LG-4-558 200805-04 22-18-55021-0101.00
mAl =
200 4
250
200 4
150
100
50 \éﬁ‘?‘
%@rf
2
—— L m\
0
T T T T T
10 12 14 16 min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 §.93:2 M 0.3402  31.62835 1.54%30 0.2321
2 14.805 BE 0.67%2 1.35%60e4  303.17331 99,7679
Totals : l.36276e4  309.72261
**%* End of Report ***
Inscrumert 1 641472008 9:21:13 MM x=y Page 1 of
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Diata File D \LO, LGADATAL LG-4-58L\LG-4-58L 2008-06-185 03-08-48%3IG1000001.D
Samyle Name: rac-lo-4-551

Acg. Operator

Ao, Instriment :

Injection Date

Acg. Method
Last changed

: liang gang H 1
Instrument 1 Location @ Vial 22
r BFLE/2008 2:10:08 AM Inj : 1

Inj Volume : 5 ul

: Di\LCYLGADATANLG-4-58L4 LG-4-58L 2008-06-18 0%-05-48%AD-H-50-50-Z05HM-30MTH. M
T BF15/20058 5:55:47 AM by liatg ofatg
Analysis Method @

D:ALOYLGADATANLG-4- 581 LG-4-58L 2008-06-158 05-05-45%5IGL000001.DYDA. M (AD-H-
S0-50-205NM- 30MTH . M)

Last changed 61942008 10:14::25 AM by liang gang
modified after loading)
Method Info 1 AD-H-50-50-2050M-30MIN
WA A, Viawdength=205 nm (DAL CWLGEDAT Al G-4- 580006458 L 2008-06- 18 09-08-451G 1000001 .0
mal ]
160
140
120
100
a0+
60 4
a0
20+
T T T T T T T T
12 14 16 12 an ] a4 26 28 min
Area Percent Report
Sorted By Signal
Malciplier 1.0000
Dilution 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawelehoth=205 rm
Peak PecTime Type Widch Area Height Area
# [min] [min] mAT *s [malr ] %
el Rl R B B Bl el bl
1 14.573 MM 0.4732 4371.72510 153.97752 45,9035
2 26.147 MM 0.2037 4383.57861  80.94156 50.0962
Totals : 8760.30371 234.51%45
**% End of Report ***
Inscrumert 1 6/13/20058 10:14:34 2M liang gang Page 1 of




Diata File D y\LO, LGA\DATAL LG-4-58L\LG-4-58L 2008-06-19 05-54-0233IG1l000001.D
Sample Name: log-4-551

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial 32
Injection Date @ &/19/2008 5:55:27 AM Inj : 1

Inj Volume : 5 ul

Az, Method : DeZLCYLGADATAYLG-4- 5814 LG-4-58L 2008-06-19 05-54-02%AD-H-50-50-205HM-30MIN. 1

Last changed T BF15/20058 5:55:47 AM by liatg ofatg

Analysis Method @ DiALOVLGA\DATANLG-4- 5814 LG-4-58L 2008-06-1% 05-54-02%5IG1000001.DYDAW M (AD-H-

E0-60-20 5NM-30MTT. M)
Last changed 61942008 10:15:47 AM by liang gang
modified after loading)

Method Info 1 AD-H-50-50-2050M-30MIN
WA A, Viaweength=205 nm (DAL CWLGEDAT Al G-4-580.0G-4-58 L 2008-06- 19 08-54-00.51G 1000001 .0
meaU ]
a0
G0
40 -
204
0
=20
T T T T T T T T
12 14 16 12 an ] a4 26 28 min
Area Percent Report
Sorted By : Signal
Malciplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawelehoth=205 rm

Peak PecTime Type Widch Area Height Area
# [min] [min] mATT *s [malr ] %

1 25.712 BB 0.51684 5213.74756  55.04405 100.0000

Totals : 5213.74756  55.0440%

Inscrumert 1 6/13/20058 10:16:53 2M liang gandg

Page 1 of 1
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Data File Do yLO,LGADATAL LG-4-57E\LG-4-57E 2008-05-08 15-00-56%027-0101.D
Samyle Name: rac-log-4-57e

Acg. Operator : liang gang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 27
Injection Date @ 5/&/2008 3:02:24 PH Inj : 1

Inj Volume : 5 ul

Az, Method : DiZLCYLGA\DATAYLG-4-57EY LG-4-57E 2008-05-08 15-00-56% ASH-50-50-20 5NM-08ML-
42MIN. M

Last changed T 58/2005 Z2:44:11 PM by liang gatdg

Analvysis Method @ D:3\LOVLGA\DATA\LG-4-57EYLG-4-57F 2008-05-08 15-00-564027-0101.0DA.M (ASH-50-
S0-Z05MNM-08ML-4 M. M)

Last changed 641442005 9:34:07 PM by xzv
(modified after loading)

Method Info 1 ASH-50-50-Z05M-08ML-42MIN
WA A, Viawdength=205 nm (DAL CWLGED AT AL G-4-57BWLG-4-57 E 200805-08 15-00-56027-0101.00
mal 2
350 ]
00+
250
200
150 =
3
=
&=
100
50+
0 ; T
T T T T T
10 15 0 25 30 345 min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 13.4%5 VW 0.7635 1.79000e4  352.86124 49,5601
Z 31.32% BE 2.41%2 1.82178e4  111.81341 50.4359%

Totals : 3.6l178ed  4pd4.67464

**% End of Report ***

Inscrumert 1 64142008 9:34:10 MM x=y Page 1 of



Data File Do yLO,LGADATAL LG-4-57E\LG-4-57E 2008-05-08 13-58-10%028-0101.D
log-4-57e

Samyle Name:

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

liang cang Jeqg., Line : 1
Instrument 1 Location @ Vial 23
: EFBS2005 1:5%9:34 M Inj : 1

Inj Volume : 5 ul

: DeNLCYLGADATANLG-4-57EY LG-4-57E 2008-05-08 13-58-10% A%H-50-50-205NM-05ML-

42MIN. M

: 5FGFE008 11:45:16 AM by dig

D:YLOYLGYDATANLG-4-57EY LG-4-57E 2008-05-058 13-55-10%028-0101.D3DA. M (ASH-50-
S0-Z05MI-08ML-4 2T )

Last changed 641442005 9:36:30 PM by xzv
(modified after loading)
Method Info 1 ASH-50-50-Z05M-08ML-42MIN
WA A, Wiawdength=205 nm (DAL CWLGED AT AL G-4-57BWLG-4-57 E 200805-08 13-58-1M033-0101.00
mAl a
o
250 4
200 4
150
100
a0 4
oF
g
s
S
- L
T T T T T
10 15 20 5 30 35 min
Sorted By Sigual
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 13,733 M 0.2635 153.00551 2.71216  0.33585
2 31.132 BE 2.5351 4.65267e4  283.47586 99,6615
Totals : 4.665847e4  256.19502
**%* End of Report ***
Inscrumert 1 671472008 9:36:40 M x=zy Page 1 of



Hscooc —~ COOCHs

" ICOOCH;g

4

Diata File D \LO, LGA\DATAL LG-4-57DE\LG-4-57DE 2008-05-08 11-55-25,025-0101.D
Sample Name: rac-lg-4-57d

Acg. Operator : liang gang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 25
Injection Date @ 5/8/2005 11:57:14 AM Inj : 1

Inj Volume :
Az, Method : DiZLCYLGA\DATAYLG-4-57DEYLG-4-57DE 2008-05-
42MIN. M
Last changed © 5F8/2005 11:45:16 AM by dxg
Analysis Method @ D:3\LOYLGA\DATA\LG-4-57DELLG-4-57DE 2008-05-08 11-55-25,025-0101.DM\DA. M (ASH-50-
S0-Z05MNM-08ML-4 M. M)
Last changed T 6/14/2005 9:25:33 PM by xzv
(modified after loading)

E

11-55-25% A5H-50-50-20 SNM-08HML-

Method Info 1 ASH-50-50-Z05M-08ML-42MIN
ST A, Wilweength=205 nm (DAL CLLGND AT AL G-4-570 BLG-4-570 E2003-0508 11-55-250250101 .00
mAl T
350
200
250
200
¥
150 5
100 4
504
D -
T T T T T T T T T
75 10 125 15 17.5 20 0.5 25 75 i
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 10.447 VE 0.5031 1.258%10e4  351.55514 49,3357
Z 25.431 BE 1.5566 1.2575%e4  125.758681 50,1643

Totals : 2.580650ed  517.77195

**% End of Report ***

Inscrumert 1 671472008 9:258:40 MM x=y Page 1 of



Diata File D \LO,LGA\DATAL LG-4-57DE\LG-4-57DE 2008-05-08 11-55-25,026-0201.D
Sample Name: lg-4-57d

Acg. Operator : liang gang Jeqg., Line : 2

Aog. Instriment : Instrument 1 Locacion @ Wial 26
Injection Date @ 57872005 12:40:26 PH Inj : 1
Inj Volume : 5 ul
Acg. Method : DiZLCYLGA\DATAYLG-4-57DEYLG-4-57DE 2008-05-08 11-55-25) ASH- 50-50-20 SNM-C08ML -
42MIN. M
Last changed © 5F8/2005 11:45:16 AM by dxg

Analvsis Method @ DiyLOVLGA\DATANLG-4-57DEN\LG-4-57DE 2008-05-08 11-55-25,026-0201.D0DA. M (ASH-50-
S0-Z05MI-08ML-4 2T )

Last changed 641442005 9:30:45 PM by xzv
(modified after loading)
Method Info : ASH-S50-50-Z20SMM-08ML-42MIN
AN A, Viaweength=205 nm (DAL CWLGEDAT ALG-4-57D BLG-4-570 E2002-05-08 11-55250260201 0
mad ] =
=]
200
175
150
125
100
Nl
50
25 g
Wy
=]
0
T T T T T T T T T
Ta 10 125 15 1.5 20 ] 25 s min

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 10.506 EBE 0.5266  86.94051 Z.38820 0.3505
Z 25.520 BE 1.6324 2.21771ed  210.55905 59,6055

Totals : 2.22040ed4  213.38728

**% End of Report ***

Inscrumert 1 64142008 9:30:4% PM x=zy Page 1 of



COOCH;

H3COOC,
R “1COOCH3
-
| H
—
N 4K

Dara File D:\LOYLGADATAY LG—4-58K\LG-4-58KLG-4- 58K 2008-06-07 15-27-2043IG1000001.D
Sample Name: rac-log-4-53k

Acg. Operator
Acg. Instriment :
Injection Date

Seq. Line : 1
Instrument 1 Location @ Wial 11
: BFTF2005 3:25:44 M Inj : 1

I Volume : 5 @l

Aco. Method t D ZLOVXEP,DATAY LG-4-58K\LG—4- 58K 2008-06-07 15-27-20%ASH-50-50-205MM-08ML-
15MIN. M
Last chatwred T 720058 3:17:33 M by x=zv
Analwsiz Method @ De)\LO\LGA\DATA\LG-4- 58K, LG-4 58\ LG-4- 558K 2008-06-07 15-27-20%3IG100000L1. DDA M
(ASH-50-50-205NM-08ML-1 SMIL M)
Last changed 61472008 10:07:24 PM by xzv
(modified after loading)
Method Info 1 ASH-50-50-205NM-08ML-15MIN
SAD 1 A&, Miavdength=205 nm{DALCWLGDAT AL G 4581006 - 453 KL G- 458 K 2003-06-07 15-27-2001G1000001.0)
mAl
100
a4
60 4
40 1
20
0+
T T T T T T
g q 10 11 12 13

min

Sorted By Signal
Maltiplier 1.0000
Dilution 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelengch=205 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 10.690 MM 0.53258 3353.73369 105.07546 49.7767
2 12.462 VB 0.5803 3383.215846  83.00303 50.2233
Totals : 6747,70215 193.0754%

Inscrnmere 1 6/14/20038 10:07:28 MM x=y

Page 1 of



Diata File D \LO, LGA\DATAL LG-4-58K\LG—4-568K 2008-06-10 20-0%-53%3IG1l000001.D
Sample Name: log-4-58k

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial 7
Injection Date : &/10/2008 5:1l:2Z2 PH Inj : 1
Inj Volume : 5 ul
Acg. Method : DiZLCYLGADATAYLG-4-58EY LG-4-58K 2008-06-10 20-0%-53% ASH-50-50-20 5NM-08ML-
Z0MIN. M
Last changed T EF7F2005 4:15:48 PM by liang gatdg

Analvsis Method @ DiyLOYLGA\DATANLG-4-58EY LG-4-58K 2008-06-10 20-09-53%5IG1000001.DADA. M (ASH-50-
S0-Z05MN-08ML-Z 0T )

Last changed 641442005 10:12:32 FM by xzv
(modified after loading)
Method Info : ASH-50-50- 20 SMM-08ML- 20MIN

WA A, Viaweength=205 nm (0L CWLGEDAT Al G-4-581LG-4-52 K 200806-10 20-09-53251G 1000001 .07
mal @ o

G0 ‘gfh

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl A, Wawvelength=2Z05 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 11.111 M 0.7021  32.71635 7.76674e-1  1.197%
2 12.5%0 MM 0.8015% 2655.33%34  56.058355 58.3021

Totals : 2731.05622  56.56066

**% End of Report ***

Inscrumert 1 6/14/2003 10:12:35 MM x=w Page 1 of



Hacooc,  SOOCHs

'COOCHS3
H
4

Daca File DGO LIANGGANG, DATAY LG-4-71BYRAC-LG-4-72E 2008-05-29 19-51-09,3IG1000001.D
Sample Name: rac-log-4-72h

Acg. Operator Seq. Line : 1
Acg. Instrument : Insthnument 2 Location @ Wial 102
Injection Date @ 28-May-05, 19:52:30 I : 1

I Volume : 1 nl

Acd. Method + DGO liangoanddat ) Le-4-71BYRAC-LG-4-72F 2008-05-25% 15-51-09\CHIRAL 3ELECT

1000 200-100MIN.M
Last chatwred T R/20/2005 S5:54:32 PM by gao fety
Analwsiz Method @ DGO\, LIANGGANG\METHODY CHIRAL SELECT 1000 200-100MIN.M
Last charnged  ofl4/2005 10:25:32 MM by liang gang

(modified after loading)

FIDT A, (DG CAUANGGANG'\DATANLG-4-71 B'RAC-LG-4- 72 B 2008-05-20 19-51.09%31G1000001.00

Sorced By H Hignal
Maltiplier H 1.0000
[ lution : 1.0000

Use Miltiplier & Dilucion Factor with ISTDs

Gigal 1: FIDL &,

Peds RetTime Twpe Width Area Hedight Area
#  [min] [min] [pa*s] [pd] i

el e D I D [ el Bl |
1 46.367 MM 0.5101 112.%6505 3.69120 4%. 55904
2 45.432 MM 0.5185% 114.%2531 3.6%135 50.430%6

Totals : Z27.89436 7.38256

***% End of Report **%

Inscrmert 2 67142008 10:25:36 PM liang ogary

Page 1 of



Data File D:\GCY LIANGGANGYDATANLG-4-71E\LG-4-71F 2005-05-30 08-54-5%,3IG1000001.D

Sample Name: lg-4-71b

Acg. Operator : liang gang Seq. Line : 1
Acg. Instrument : Insthniment 2 Locacion : WVial 103
Injection Date : 30-May-05, 08:56:21 Inj : 1
I Volume : 1 @l
Aca., Method t DGO liancerane dat ) LG-4-71BYLG-4-718 2008-05-30 05-54-53.CHIBAL SELECT 1000
200-100MIN. M

Last chatwred t 53042008 5:45:03 AM by liavwy oardg

Analwsis Method @ De\GOVEMMETHODY ACHTRAL 75-40.M

Last charnged /1472008 10:31:58 MM by liang gang
(modified after loading)

FID1 A, (DG CAUANGG ANGDATALG-4-71 B\LG-4-7 1 B 200%-05-30 03-54-83451G1000001 .07
pa ]
1400 -
¥
P
=
120 %-a
100 -
20 4
o
2
&0 ‘;; @?-"
401 T T T T T T T T T
48 455 ] 46.5 47 475 48 435 44 405 min
Area Percent Report
Sorced By H Signal
Maltiplier H 1.0000
[ lution : 1.0000
Use Miltiplier & Dilucion Factor with ISTDs
Signal 1: FIDL A,
Pealk RetTime Twvpe TWidth Area Hedight Area
#  [min] [min]  [ph*s] [pi] ]
=== || e e e e e e
1 47,218 MM 0.6760 2546.04150  62.77246 98.66634
2 45.0%5 MM 0.4315  34.41440 1.32812 1.33366
Totals : 2EB0.45501  64.10057
**% Fnd of Beport *+F
Inscrmert 2 67142008 10:32:00 MM liang oaty Page 1 of



H3COOC,

COOCH;

"N’ COOCH;
H

4m

Diata File Do y\LO,LGA\DATALLG-4-104\LG-4-104 2008-07-15 22-48-5233IG100000Z.D
Samyle Name: rac-lo-4-104

Acg. Operator liang cang Jeq. Line 2
Aog. Instriment : Instrument 1 Locacion @ Wial Z1
Injection Date = 771542008 11:31:47 FM Inj :

Az, Method

Last changed
Analysis Method :

Inj Volume : 5 ul

: DeZLCYVLGADATANLG-4-1044 LG-4-104 2008-07-15 22-48-52%0DH-85-15-210NM-05ML-

40MTN. M

T 15420058 10:45:41 PM by liang oarg

DY LOYLGYDATANLG-4- 1044 LG-4-104 2008-07-15 22-45-5245IG1000002.DDA. M (0DH-35-
15-Z10M-08ML-4 0T, M)

Last changed T 5/472008 9:34:47 PM by liang gang
(modified after loading)
Method Info 1 ODH-85-15-Z100M-05ML-40MIN
WA A, Viaweength=2 10 nm (DAL CWLGEDAT Al G4 10400G-4- 104 2008-07-15 22-48-5051G 1000002 . 1)
maU heid .\u;,
60 4
a0 4
a0
30
20
10
a .
T T T T T
18 0 v 24 26 28 min
Area Percent Report
Sorted By Sigual
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl &,

Wavelength=210 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 20.719 MF 0.8564 3228.1218% 62.32407 50.1066
2 22759 FM 1.3255 3214.458532  40.41879 49,3534
Totals : 6442.64722  103.24286

**% End of Report ***

Inscrumert 1 9/4/2003 9:36:06 M liang gang Page 1 of



Data File D:AZLCYLGADATANLG-4-104%LG-4-104 2008-07-15 22-48-52\5IG1000003.D

Sample Name: log-4-104

Acg. Operator
Ao, Instriment :
Injection Date

liang cang Jeqg., Line : 3
Instrument 1 Location @ Vial 22
 TALAFE008 12:13:23 AM Inj : 1

Inj Volume : 5 ul

Az, Method : DiZLCYLGA\DATAVLG-4-104YLG-4-104 2008-07-15 22-48-52Y0DH-85-15-210NM-08ML-
40MIN. M
Last changed T 15420058 10:45:41 PM by liang oarg
Analysis Method @ D:\LOVLGA\DATA\LG-4-104% LG—4-104 2008-07-15 22-48-5245IG1000003.DVDA. M (0DH-85-
15-2Z10M-08ML-40MIN. M)
Last changed T 5/4720058 S:42:00 PM by liang gang
(modified after loading)
Method Info 1 ODH-85-15-Z100M-05ML-40MIN
AN A, Viaweength=2 10 nm (0L CWLGEDAT Al G4 10400G-4- 104 20080715 22-48-5051G 1000003 1)
mAl It ]
&59
160 .
140
120
100 -
809
G0
a0 -
0 = @:"‘
i
2]
g . \ o
T T T T T
18 0 v 24 26 28 min

Sorted By
Multiplier
Dilution

1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl 4, Wawvelength=2Z10 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 20.556 MM 0.8633 8903.42871 170.77814 99,6078
2 23.672 MM 1.2341  35.05701 4.73433e-1  0.3%922
Totals : §935.45572 171.25157

**% End of Report ***

Inscrumert 1 9/4/2003 9:42:05% M liang gang

Page 1 of



HaCOOC,

COOCH3

"N COOCH;,
H

H3CO an

Daca File D:\LOY LGA\DATAY LG-4-1034% LG-4-1034 2008-07-16 11-41-20%3IG1000001.D
Sample Name: rac-log-4-103a

Acg. Operator

Acg. Instriment :

Injection Date
Aca., Method

Last chatwred
Analwsis Method :

Last charnged

Method Info

Seq. Line : 1
Instrument 1 Location @ Wial 3
: TA16/2008 11:43:11 aM Inj : 1

I Volume : 5 @l

+ Do ZLOYLGADATANLG-4-103AVLG-4-1034 2008-07-16 11-41-2000DH-85-15-21 0NM-08HL -

S0MIN. M

T WFLEF2008 11:40:37 AM by liang oatd

D ZLOY LGADATAN LG-4-103A4L56-4-1034 2005-07-16 11-41-20%3IG100000L.DADA. M (ODH-
85-15-Z1 0NM-0EML- SOMT. M)

Do B/4/20058 2:25:37 MM by liang gang

(modified after loading)

: ODH-85-15-Z10MNM-08ML- SOMIN

SANDA A, Navdength=210 nm{ DALCWGADAT AL G-a- 103200 G-d-1 0738 2008-07-16 11-<1- 2005161000001 .0y

45 475 min

Sorted By
Multiplier
Dilution :
Use Maltiplier s Dilution Factor with ISTDs

Signal 1: VDl &,

Peak RetTime Type
# [min]

1 27.972 MM
2 36.665 MM

Totals :

Instrment 1 %/4/2003

1.0000

Wave length=210 rm

Width Area Height Area
[min] milT *= [mdr ] %

1.3611 5966.72461  T73.061590 50.2462
3.0402 5908.24655  32.38583 49,7538

1.18750e4  105.45173

*%% Bnd of Repo TEE

G9:25:40 PM liang oaruy Page 1 of



Daca File D:\LOY LGA\DATAY LG-4-1034% LG-4-1034 2008-09-22 21-54-14%3IG1000001.D
Sample Name: log-4-103

Acg. Operator : liancang Seq. Line : 1

Acg. Instrument : Insthnumentc 1 Locacion @ Vial 25
Injection Date @ S/2ZZ/2008 5:55:35 PH Inj : 1

I Volume : 5 @l

Acd. Method + Do ZLOYLGADATANLG-4-103ANVLG-4- 1034 2008-09-22 Z1-54-14\0DH-85-15-2Z1 ONM-08HML -

SOMIN.M
Last chatwred T S9/9/2005 4:36:02 FM by liang gare

Analwsiz Method @ D ZLOYLGADATANLG-4-103ANVLG-4-1034 2005-09-22 21-54-14%53IG100000L1.DYDA. M (ODH-

§5-15-21 0MM-05ML- S0MIN. M)
Last changed TOBFEE/Z2008 11:07:20 AM by liang gang
(modified after loading)

Method Info : O0H-85-15-210MM-08ML- SOMTH
SAD A&, Mavdength=210 nm( DALCWLGDAT ALG 4 103,20 G-4-1 0724 2008-09-22 21-54- 1405161000001 .00
mal ] = of
o
10 &
5
03
Ao
-10
15
-0
Ry
T T T T T
25 a0 i) <0 45 min|
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] H
-— |- | = [
1 27.155 MM 1.3055 3252.34326  41.50711 l00.0000
Totals : J252.34526 41.50711
C aur End of Beport tev
Inscrmere 1 9/28/2008 11:07:36 AM liang ogaty Page 1 of



H3COOC,, COOCHs

»" N’ COOCH;3
H
cl 40

Diata File Do \LO,LGADATALLG-4-115'LG-4-115 2008-0%2-04 21-20-17%3IGL0O0000Z.D
Samyle Name: rac-lo-4-115

Acg. Operator : liang gang H 2
Aog. Instriment : Instrument 1 Locacion @ Wial 4
Injection Date @ %¢4/2008 5:32:56 M Inj : 1

Inj Volume : 5 ul

Az, Method : DeNLCVLGADATANLG-4-115YLG-4-115 2008-0%-04 21-20-1740DH-85-15-210NM-05ML-

A0MIN. M
Last changed T B/172005 4:40:22 PM by dxg

Analvsis Method @ DiZLOVLGA\DATANLG-4-1154LG-4-115 2008-05-04 21-20-1745IG1000002.DVDA. M (ODH-35-

15-Z10MM-05ML-4 0MIN . M)
Last changed : 5/4/2008 10:05:35 PM by liang gang
(modified after loading)

Method Info : ODH-35-15-Z1 OMM-08ML- 40MTH
AN A, Viaweength=2 10 nm (0L CWLGEDAT Al G-4- 1150064 115 2008-09-04 21-20-1781G 1000002 . 1)
mAl o
100
20+
— F@\@
G0 5 ¥
¥
a0
204
a4 L
T T T T T T
16 12 20 22 24 26 min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 1&6.762 BB 0.6201 4256.42725 105.63582 50.1453
2 Z3.871 MM 1.3846 4231.0%033 500595185 4%.5507
Totals : 9457.51758 156.567467
**%% End of Report *%%
Inscrumert 1 5/4/2003 10:05:37 PM liang gang Page 1 of



Dara File D:\LOYLGADATANLG-4-115 AMD 120A%ZZH558 2005-08-01 16-43-53,5IG1000002.D
Sample Name: lg-4-115

Acg. Operator : liang gang Seq. Line : Z

Acg. Instrument : Insthnumentc 1 Locacion : Vial 7
Injection Date @ S/1/2005 4:56:34 M Inj : 1
I Volume : 5 @l
Aco. Method : D ZLOYLGADATAVLG-4-115 AND 120AV\ZZHE5S 2008-08-01 16-43-53%0CH-85-15-210HM-
OSML-40MIN .M
Last chatwred T BFLl/2005 4:40:22 FM by dug
Analwsiz Method @ De\LO\LGA\DATA\LG-4-115 AND 120A\ZZHEEE 2008-08-01 16-43-5345IG1000002. DAY |
ODH-55-15-210MM-08ML- 40MIN. M)
Last changed Do 5/4/20058 2:21:52 PM by liang gang
(modified after loading)
Method Info 1 ODH-85-15-210MM-08ML-40MIN
SAD 1 A&, Mavdength=210 nm( DALCWLGDAT ALG 4115 AW D 12087 HESE 2008-08-01 16-43-5251G 1000002 . 0
mAl ] =
200
174
150 1
125 4
100 5
T4
a0+
254
0] T
T T T T T T T
16 12 20 v a4 i} 28 min|

Sorted By Signal
Maltiplier 1.0000
Dilution 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Fealr RetTime
# [min]

Type Width Area Height Area

[min] milT *= [mdr ] %
-— |- | = [
EE 0.66%2 9450,60434 213.06375 100.0000

1 17.464

Totals :

24350,65434  Z18.065978

Inscrmere 1 9742008 9:21:55 PM liang oaruy Page 1 of 1



COOCH;
Ph

H3COOC,

v N’ COOCH;
H

Br 4p

Daca File D:\LOYLGA\DATAY LG-4-1284% LG-4-1284 2008-09-12 21-55-37,3IG1000001.D
Sample Name: lg-4-125a

Acg. Operator : liang gang Seq. Line : 1
Acg. Instrument : Insthnumentc 1 Locacion @ Vial 41
Injection Date : SF12/2008 10:00:01 FM Inj : 1

Iy Volume :
Aca., Method : D ZLOYLGADATA\LG-4-128A L0—4- 1284 2008-0%-
SOMIN.M
Last chatwred T OS9/9/2005 8:57:33 M by liang ganeg

E

21-58-37 0JH-70-30- 21 ONM-05ML -

Analwsiz Method @ D ZLOVLGADATANLG-4-128AN\LG-4-1284 2005-09-12 21-55-3743IGLO0OCOL.DYDA. M (0TH-

70-30-21 0MM-05ML- S0MIN. M)
Last changed OBSEVFE008 10:35:3% AM by dxg

(modified after loading)
Method Info : OJH-70-30-Z10MM-0E8ML-S0MIN

SANDA A, Navdength=210 nm{ DALCWGADAT AL G-a- 123,200 G-d-1 28,8 2008-09-12 21-58 37161000001 .0y
mAl = ™

&

120

100

a0

60

20

10 15 20 25 30 min|
Area Perc Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 15.566 MF 1.9862 1.56773e4  131.55162 50.6196
2 25.402 FM E.6057 1. 529354 45.46380 49.3804
Totals : 3.09708e4 177.02142
 wtx End of Report v
Inscrnmerne 1 9/27/20038 10:35:43 AM dxg Page 1 of



Data File Do y\LO, LGADATALLG-4-131.LG-4-131 2008-0%-16 10-13-343IG1l000001.D
Samyle Name: log-4-125a

Acg. Operator : liang gang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 24
Injection Date : S/1A/2008 10:14:56 AM Inj : 1
Inj Volume : 5 ul
Az, Method : DiZLCYLGADATAVLG-4-131YL6-4-131 2008-0%-16 10-13-34%0JH-70-30-210MM-08ML-
SOMIN. M

Last changed T 9416420058 10:05:03 AM by liang ogareg

Analvsis Method @ DiZLOVLGA\DATANLG-4-1314LG-4-131 2008-05-16 10-13-34%5IG1000001.DNDA. M (0JH-70-

S0-Z10MM-05ML-5S0MIN . M)
Last changed T BF2742005 10:37:56 AM by dxg
(modified after loading)
Method Info : 0JH-70-30-Z10MM-08ML- SOMIN

WD A i vdength=210 nm (DAL CWLGEDAT AL G- 1210G- 4131 2008-09-16 10-13-3.51G1000001 .00
mal =
160 4

120 4
100
20

G0

min

Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl 4, Wawvelength=2Z10 rm

Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 15.2% EE 1.654]1 2.015%24e4  1380.47246 100.0000

Totals : 2.01524ed  180.47240

**% End of Report ***

Inscrumert 1 972772003 10:37:58 AM dxg

Page 1 of 1
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Daca File D:\LOYLGADATAY LG-4-118ABE, LG-4-118ABE 2005-07-22 05-00-42%,3IG1000004.D0
Sample Name: lg-4-115e

Acg. Operator

Seq. Line : 4
Acg. Instrument : Insthnumentc 1 Locacion : Vial &
Injection Date @ 7/25/2008 7:56:44 AM Inj : 1
I Volume : 5 @l
Aca., Method t D ZLOYLGADATA\LG-4-118AFE\LG-4-118ABE 2008-07-2% 06-00-4%, (DH-85-15-2100M-
OSML-50MIN .M
Last chatwred T MF25/42008 6:00:35 AM by liavwy oarg

Analwsiz Method @ D \LOYLGADATANLG-4-118ABE LG-4-1184BE 2008-07-259 06-00-459%3IG1000004.DYDA M
DH-85-15-21 0 -08ML- S0MIN. )

Last changed Do 5/4/20058 G:51:54 PM by liang gang
(modified after loading)
Method Info : ODH-85-15-Z10MM-0E8ML-S0MIN
SAD 1 A&, Wavdength=210 nm(DALCWLGDAT AL G 4- 118 A8 BLG-4- 115848 E 2008-07-29 06-00-49%51G1000004.00
mAl a
260
200 -
=
o
150 4
100 4
a0+
oA L
T T T T T T T

k==
F=J
=
=
o
=
=

min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 5.155 VE 0.3635 6292.00342 264.07785 50.2450
2 12.914 VE 0.5687 6230.63251 166.64453 45,7550

Totals : 1. 2522684 430,72238

*%% Bnd of Repo TEE

Inscrmert 1 9/4/2008 8:51:56 PM liang oaruy Page 1 of




Daca File D:\LOYLGADATALLG-4-115 AMD 120A%ZZH558 2005-08-01 16-43-53,5IG1000003.D
Sample Name: lg-4-120a

Acg. Operator : liang gang Seq. Line : 3

Acg. Instrument : Insthnumentc 1 Locacion : Vial &
Injection Date @ &/1/2005 5:35:1% M Inj : 1

I Volume : 5 @l

Aco. Method : D ZLOYLGADATAVLG-4-115 AND 120AV\ZZHE5S 2008-08-01 16-43-53%0CH-85-15-210HM-
O5ML-25MIN .M

Last chatwred T GBFLl/2005 4:41:23 M by dug

Analwsiz Method @ De\LO\LGA\DATA\LG-4-115 AND 120A\ZZHEGE 2008-08-01 16-43-5345IG1000003.D0DAM |
ODH-55-15-210MM-08ML- 25MIN. 1)

Last changed T 5/4/20058 §:56:03 PM by liang gang
(modified after loading)

Method Info 1 ODH-85-15-210MM-08ML-25MIN

SAND A, Navdength=210 nmDALCWGADAT AL G- 115 A D120 AZ7HEGS 2008-08-01 16-43-51 516G 1000003 .07
mAl =

1000

200 4

G600

<400 =

200

k==
F=J
=
=
o
=
=

min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 5,162 VE 0.3551 2.73746ed  1179.54116 55,3814
2 13.376 MM 0.6334 170.40274 4,48363 0.6186

Totals : Z.75450ed4  1104,42473

*%% Bnd of Repo TEE

Inscrmere 1 9/4/2008 8:56:05 PM liang oaruy Page 1 of
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N coocHs
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Daca File D:\LOYLGADATAY LG-4-121E\RAC-LG-4-121F 2005-09-04 12-53-46%3IG1000002.D
Sample Name: rac-log-4-121e

Acg. Operator Seq. Line : 2
Acg. Instrument : Insthnumentc 1 Locacion : Vial 15
Injection Date @ /472005 §:12:2% M Inj : 1
I Volume : 5 @l
Aco. Method t D ZLOYLGADATA\LG-4-121E\FAC-LG-4-121E 2008-09-04 15-59-46Y 0DH-85-15-2100M-
O5ML-25MIN .M
Last chatwred T GBFLl/2005 4:41:23 M by dug

Analwsiz Method @ Do \LOYLGADATANLG-4-121EYRAC-LG-4-121F 2008-05-04 15-55-46%3IG1000002.DADA M
DH-85-15-21 0 -08ML-25MIN. )

Last changed Do B/4/20058 5:37:3%9 MM by liang gang
(modified after loading)
Method Info : ODH-85-15-Z10MM-0E8ML- 251N
SAD T A&, Mavdength=210 nm(DALCWLGDAT ALG-4- 121 BR AC-LG-4-121 E2008-09-04 19-59-48451G1000002 .0
mAl o
200
150
©
8
100
50
o4
T T T T T T T
5} T g q 10 11 12 13 min|

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 7.653 VE 0.2545 3990.54043 239.07321 51.3134
2 11.928 BE 0.5424 3786.63154 110.91555 43.6866

Totals : TN STE2T 3459,85179

*%% Bnd of Repo TEE

Inscrmert 1 9/4/2008 85:37:43 M liang ogaruy Page 1 of



Dara File D:\LOYLGA\DATAY LG-4-121EY1G-4-121F 2008-05-01 21-15-19%3IG1000002.D
Sample Name: lg-4-121e

Acg. Operator : liang gang Seq. Line : Z

Acg. Instrument : Insthnumentc 1 Location @ Vial 11
Injection Date @ &/1/2005 S:30:57 M Inj : 1

I Volume : 5 @l

Aco. Method : D ZLOCYLGADATAVLG-4-121E\LG-4-121E 2008-08-01 21-18-19%0DH-85-15-2Z1 ONM-08ML-
40MIN. M

Last chatwred T BFLl/2005 4:40:22 FM by dug

Analwsiz Method @ Do )\LO\LGADATA\LG-4-121E\LG-4-121F 2008-05-01 21-15-193IG1000002.D4YDA. M (ODH-
§5-15-2100M-05ML- 40MIN. M)

Last changed T 5/4/20058 G:45%:08 PM by liang gang
(modified after loading)

Method Info 1 ODH-85-15-210MM-08ML-40MIN

SANDA A, Navdength=210 nm DALCWGDAT AL G- 121 BLG-4-121 E 2008-08-01 21-18 195161000002 .0y
mAl &

260

200+

150

100

50

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 7.725 VE 0.2503 4385.20752 270.4361% S53.5145
2 11.%925 MM 0.5565  52.61045 1.57442  1.1855

Totals : 4437,81800 272,01061

*%% Bnd of Repo TEE

Inscrmert 1 9/4/2008 5:49:11 PM liang oaruy Page 1 of



COOCH;z
E
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H

HaCOOC,

E = 3-indolymethyl
4s

Data File De\LO,LGADATALLG-4-120E\ZZH558 20058-08-01 18-43-300,5IG1000002.D
Samyle Name: rac-lo-4-120

Acg. Operator : liang gang Jeqg., Line : 2
Aog. Instriment : Instrument 1 Locacion @ Wial 2
Injection Date @ §¢1/2008 6:56:13 PM Inj : 1
Inj Volume : 5 ul
Az, Method : DiZLCYLGA\DATAVLG-4-120B\ZZH558 2005-08-01 18
jul

Last changed T 20420058 6:00:38 AM by liarg ofatg

—-43-30%00H-85-15-2 10MM-08ML- S0MTH.

Analvsis Method @ D:ZLOVLGA\DATA\LG-4-120B%ZZH558 2008-08-01 158-43-3043IG1000002.0VDA. M (ODH-85-

15-Z10MM-05ML-5S0MIN . M)
Last changed T 5/4/2008 9:03:12 PM by liang gang
(modified after loading)

Method Info 1 ODH-85-15-Z100M-08ML- S0MIN
WA A, Viaweength=2 10 nm (0L CWLGEDAT Al G-4- 10 BEAHASE 2003-08401 18-43-2008 1G 1000002 .0
mal | - k.,
.'\r‘;C&
100 -
80 "
3.
2
60+
a0 -
20
T T T T
20 il 30 35 40 min
Area Perce Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %

1 25.854 MM 2.0385 1.32281led  108.15330 50.3045
2 40.544 MM 3.9255 1280914 54.37944 49,1955

Totals : 2.60372ed 10253274

**% End of Report ***

Inscrumert 1 9/4/2003 9:03:16 M liang gang

Page 1 of



Data File D:h\LCYLGADATAN LG-4-1208% LG-4-1206 2005-053-01 15-47-11%3IG1000001.D

Sample Name: of-4-120

: liang gang Seq. Line : 1

Acg. Operator
Acg. Instrument : Insthnumentc 1 Locacion : WVial 10
Injection Date @ S/1/2005 7:45:44 M Inj : 1

Acd. Method

Last chatwred
Analwsis Method :

Last charnged

Method Info

I Volume : 5 @l

: Do ZLOVLGADATANLG-4-120EVLG-4-120E 2008-08-01 1%-47-11%0DH-85-15-2Z1 ONM-08HL -

S0MIN. M

T MF25/42008 6:00:35 AM by liavwy oarg

D:ZLOY LGADATANLG-4-120B4L6-4-1206 2005-08-01 15-47-1143IG100000L.DADA. M (ODH-
85-15-Z1 0NM-0EML- SOMT. M)

Do 5/4/20058 2:07:06 FM by liang gang

(modified after loading)

: ODH-85-15-Z10MNM-08ML- SOMIN

SANDA A, Navdength=210 nm DALCWGADAT AL G- 1 0 BALG-4-1208 2008-05-01 19-47-11%5 161000001 .0y

Sorted By Signal
Maltiplier 1.0000
Dilution 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Signal 1: VDl &,

Wave length=210 rm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 25,792 MM 2.1243 T057.35938  55.369658 98.2977
2 41,745 MM 3.7859 122,21851 5.33042e-1  1.7023
Totals : 7L79,5778%  55.80772

*%% Bnd of Repo TEE

Inscrmere 1 9/4/2008 9:07:10 PM liang ogaruy Page 1 of



HsCOOC ~ COOCH;
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Dara File D:\LOY LGADATAY LG-4-1200%LG-4-120C 2008-0%-05 21-32-4243IG1000002.D
Sample Name: rac-log-4-120c

Acg. Operator Seq. Line : 2
Acg. Instrument : Insthnumentc 1 Locacion : Vial 19
Injection Date @ /572005 S:45:25 M Inj : 1
I Volume : 5 @l
Aca., Method : D ZLOCYLGADATAVLG-4-120C\L6—4-120C 2008-0%-05 21-32-42\0DH-85-15-2Z1 ONM-08ML-
SOMIN.M
Last chatwred T GF25/2008 5:03:55 PM by liavwy oarg

Analwsiz Method @ D ZLOVLGADATANLG-4-120C\LG—-4-120C 2005-09-05 21-32-4243IG1000002.DYDA. M (0DH-

85-15-Z1 0NM-0EML- SOMT. M)

Last changed OBSEVFE008 L10:25:2% AM by dxg
(modified after loading)
Method Info : ODH-85-15-Z10MM-0E8ML-S0MIN
SAD 1 A&, Miavdength=210 nm{ DALCWLGDAT ALG 4 120 C\L G4 1 0C 2008-09-05 21-32-4218 161000002 .0
mAl =
200 o
==}
=
150 4
100
a0 4
0
=50
T T T T T T T
g a5 9 a5 10 105 11 min|

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 5.830 WV 0.3543 T209.25635 303.51584 53.7866
2 10.182 VE 0.3586 61%94.20556 237.74500 46.2134

Totals : 1. 3403524 541.26384

Inscrnmerne 1 9/27/20038 10:29:31 AM dxg

Page 1 of



Daca File D:\LOYLGA\DATAY LG-4-1200%LG-4-120C 2008-05-01 23-04-0943IG1000002.D
Sample Name: lg-4-120c-a

Acg. Operator
Acg. Instriment :
Injection Date
Aca., Method

Last chatwred
Analwsis Method :

Last charnged

Method Info

: liang gang Seq. Line : Z

Instrument 1 Location @ Wial 12

: BF1/2008 11:16:45 PN Inj : 1

I Volume : 5 @l

+ Do ZLOVLGADATANLG-4-120CYVLG—-4-120C 2008-08-01 23-04-05 0DH-85-15-21 0NM-08HML -

S0MIN. M

T /12005 S:17:30 FM by liang gare

D ZLOY LGADATANLG-4-12004LG6—-4-120C 2005-08-01 23-04-0543IG1000002.DYDA. M (ODH-
85-15-Z1 0NM-0EML- SOMT. M)

OSFET/Z008 10:24:05 AM by dxg

(modified after loading)

: ODH-85-15-Z10MNM-08ML- SOMIN

SANDA A, Wavdength=210 nm{ DALCWGNDAT AL G- 120 CLG-4- 1 0 C 2003-05-01 23-0400051G 1000002 .0
mAl o

120 1

100

a0

&0

20

o
i
o |
o
in
=
=
in

min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Hignal 1: VDl A, Wavelength=2Z10 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 5.946 MM 0.3797 2591.35855 131.28754 53.2514
2 10,352 MM 0.4427  53.23930 2.00424  1.7486

Totals : 3044,55815 133.25178

Instrnmerne 1 9/27/20038 10:25:33 AM dxg

Page 1 of



HzCOOC,

ICOOCH3

4u

Data File D:3LCYLGYDATANLG-4-55ANLG-4-554 2008-06-27 16-45-123\5IG1000001.D

Sample Name: lg-4-955a

Acg. Operator : liang gang Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 3
Injection Date @ &/27/20058 4:50:35 PH Inj : 1
Inj Volume : 5 ul
Az, Method : DiZLCYLGA\DATAYLG-4-254Y LG-4-354 2008-06-27 16-4%-12%ASH-50-50-210MM-10ML-
40MIN. M
Last changed T OBFZ7F20058 4:44:41 PM by liatg ofatg

Analysis Method :

DY LOYLGYDATANLG-4-9544 LG-4-954 2008-06-27 16-459-1245IG1000001.0NDA. M (ASH-50-
S0-210M-10ML-4 M T )

Last changed D 5/4/20058 §:15:25 PM by liang gang
(modified after loading)
Method Info 1 ASH-50-50-Z100M1-10ML-40MIN
WA A, Viaweength=2 10 nm (DAL CWLGEDAT Al G-4- 952 LG-4- 25,4 200806-27 16-49- 125161000001 .07
mAl
175
150 a
L

126 St

100

il

a0 4

25

D -
T T T T T T T
10 12 14 16 1 20 v 4 min
Area Perce Report

Sorted By Sigual
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl &,

Pealkr RetTime Type
# [min]

Wavelength=210 rm

Width Area Height Area
[min] mATT s [mwdl ] %

1 12820 MM
2 20.545 MM

Totals :

Instrument 1 5/4/2005

0.4634 S025.65332 175.54513 52,1957
0.7315% 4605.57422 104.87175 47,3043

9634.22754  283.820%92

**% End of Report ***

5:19:35 MM liang gang Page 1 of



Dara File D:\LOY LGA\DATAY LG-4-1004% LG-4-1004 2008-07-01 21-21-0243IG1000001.D
Sample Name: lg-4-100a

Acg. Operator : liang gang Seq. Line : 1

Acg. Instrument : Insthnumentc 1 Locacion : Vial 4
Injection Date @ 7/1/2005 S:22:3% M Inj : 1

I Volume : 5 @l

Acd. Method + Do ZLOYLGADATANLG-4-100ANVLG-4- 1004 2008-07-01 21-21-02% ASH-50-50-21 0NM- 10ML -

40MIN. M
Last chatwred T WFLF2005 8:45:52 M by liang gare

Analwsiz Method @ D ZLOYLGADATANLG-4-100ANVLG—4-1004 2005-07-01 21-21-0243IG100000L1.DYDA. M (ASH-

50-50-2100M- L0ML- 40MTH. M)
Last changed Do 5/4/20058 G:2%:20 PM by liang gang
(modified after loading)

Method Info 1 ASH-50-50-2100M-10ML-40MIN
SAD 1 A&, Mavdength=210 nm( DALCWLGDAT AL G 4 100,40 G-4-10004 2008-0701 21-21-02%5 161000001 .00
mAl & i
120 4
100 4
a4
60
40
A,
0 - «F;G‘
oo
ol
D———-——-‘-‘&"_"— .
T T T T T T T
10 12 14 16 12 20 2 24 min|
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 12.923 MM 0.4120 97.22474 3.93323  1.6403
2 20.823 MM 0.7207 5830.12521 122.88190 98.3537
Totals : S927,35365 l26.81513
 wtt mnd of Report vt
Inscrmert 1 9/4/2008 85:29:24 PM liang ogaruy Page 1 of
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Diata File Do \LO,LGA\DATALLG-4-25E\LG-4-258 2008-06-27 21-37-56%3IG1l000001.D
Samyle Name: rac-lo-4-955h

Acg. Operator : liang gang Jeqg., Line : 1

Aog. Instriment : Instrument 1 Locacion @ Wial §

Injection Date @ &/27/2008 5:3%:1% PM Inj : 1
Inj Volume : 5 ul

Az, Method : DeZLCYLGADATANLG-4-%5BY LG-4-535E 2008-06-27 21-37-56% ASH-50-50-210NM- 10ML-

40MTN. M

Last changed T OBFZ7420058 9:33:11 PM by liang ofatg
Analysis Method @ D:3\LOVLGA\DATA\LG-4-25E4 LG-4-25F 2008-06-27 21-37-5645IG1000001.DA\DA. M (ASH-50-

S0-210M-10ML-4 M T )

Last changed T B/4720058 G:24:2% PM by liang gang

(modified after loading)

Method Info @ ASH-50-50-Z10MM-10ML- 40MTH
WA A, Viaweength=2 10 nm (0L CWLGEDAT Al G-4- 9585 LG-4- 958 200806-27 21-37-56051G 1000001 .07
mAl =
&00
w
400 e
5
300
200
100
- L T
T T T T T T T T T
& [i] T 9 10 1 12 13 14 min
Area Perce Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilucion Factor with ISTDs

Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area

# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]

1 £.903 BE 0.2365 8991.80371 573.54755 50.4678

2 10.714 M 0.4254 8825.11230 345.75031 49,5322
Totals : 1.75165e4  915.29785

**%* End of Report ***
Inscrumert 1 9/4/2003 S:24:31 M liang gang Page 1 of



Daca File D:\LOY LGA\DATAY LG-4-100B) LG-4-100E 2008-07-02 21-46-5943IG1000001.D
Sample Name: lg-4-100b-CH2cl2

Acg. Operator : liang gang Seq. Line : 1

Acg. Instrument : Insthnumentc 1 Locacion : Vial &
Injection Date @ T/Z/2005 S:45:27 M Inj : 1

I Volume : 5 @l

Acd. Method + Do ZLOVLGADATANLG-4-100EVLG—4-100E 2008-07-02 Z1-46-55% ASH-50-50-21 ONM- 10ML -

16MIN. M
Last chatwred T TF2F2008 9:40:37 M by zhang zhihai

Analwsiz Method @ D ZLOYLGADATANLG-4-100E\LG—4-100E 2005-07-02 21-46-5543IG1000001.DYDA. M (ASH-

50-50-2100M- L0ML- 16MTH. M)
Last changed Do 5/4/20058 G:45:51 PM by liang gang
(modified after loading)

Method Info 1 ASH-50-50-2100M-10ML-16MIN
SAD 1 A&, Mavdength=210 nm( DALCWLGDAT AL G-4- 100 B\LG-4-1008 2008-07-02 21-46- 595161000001 .00
mal ]
200
150
100 4
50 4
&
g
—
.. S
|:|_
T T T T T T T T T
ki) 5] 9 q 10 " 12 13 14 min|
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Maltiplier s Dilution Factor with ISTDs
Hignal 1: VDl A, Wavelength=2Z10 nm
Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %
-— |- | = [
1 7.1z2z MM 0.2261 115.497654 6.50171  1.6255
2 10,757 MM 0.4832 £982,82111 233.64571 98.3745
Totals : 7L05,38876 245.14742
 wtt mnd of Report vt
Inscrmert 1 9/4/2008 5:45:54 PM liang ogaruy Page 1 of



H3COOC, -OOCH;

'COOCH;

(4w)

Diata File Do y\LO,LGADATAL LG-4-25D°\LG-4-250 2008-06-28 17-22-55%3IG1l000001.D
Sample Name: rac-lg-4-95d

Acg. Operator : liang gang H 1
Aog. Instriment : Instrument 1 Locacion @ Wial 2
Injection Date @ &/25/2008 5:24:25 PH Inj : 1

Inj Volume : 5 ul

Az, Method : D ZLCYLGADATAYLG-4-55D0% LG-4-535D 2008-06-28 17-22-5540DH-70-30-210NM-05ML-

A0MIN. M
Last changed T BF25/20058 5:16:42 PM by liatg oatg

Analvsis Method @ DiyLOVLGA\DATANLG-4-55D% LG-4-950 2008-06-258 17-22-5545IG1000001.DADA. M (ODH-70-

S0-Z10MM-05ML-4 0MIN . M)
Last changed : 11/5/20058 6:31:13 PM by liang gang
(modified after loading)

Method Info 1 ODH-70-30-Z100M-08ML-40MIN
WA A, Viaweength=2 10 nm (DAL CWLGEDAT Al G-4- 2500 G-4-95 D 2008-06-28 17-22-55051G1000001 .07
mAl
a0 -
2
304 o
T
204
10
o4 e
T T T T T T T T T T
16 18 20 2 24 26 28 a0 o 34 min
Area Percent Report
Sorted By H Sigual
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 15.200 MM 0.8041 2277.60663  47.21064 49,6579
2 28.950 MM 1.3483% 2308.93560  23.53025 50,3421
Totals : 4586.5522%  75.74089
**%* End of Report ***
Inscrumert 1 114872008 6:31:22 PM liang gang Page 1 of



Data File Dey\LO,LGADATALLG-4-1000%ZZH541 20058-07-04 18-35-36,5IG1000001.D
Samyle Name: lg-4-100d

Acg. Operator
Ao, Instriment :
Injection Date

Az, Method

Last changed
Analysis Method :

liang cang Jeqg., Line : 1
Instrument 1 Location : Vial 10
T TA4F20058 6:37:07 M Inj : 1

Inj Volume :

5l

: DeZLCYLGADATANLG-4-1000%22H541 2008-07-04 15-35-36%0DH-70-30-2 10NM-08ML- 40MTH.
"

T BF25/20058 5:16:42 PM by liatg oatg

DY LOYLGADATANLG-4-100D4Z2ZH541 20058-07-04 18-35-36%3IG1000001. DA M (ODH-70-
30-Z10M-08ML-4 0T M)

Last changed : 11/5/20058 6:26:56 PM by liang gang
(modified after loading)
Method Info 1 ODH-70-30-Z100M-08ML-40MIN
AN A, Viaweength=2 10 nm (0L CWLGEDAT AL G-4- 100 DREFHEH 20028-07-04 18-35-260.5 161000001 .00
mAl X
100 -
20+
G0
a0
20 ™
e
1 r,jQ‘.r"'
I
oo
Bl
D_
T T T T T T T T T T
16 18 20 2 24 26 28 a0 o 34 min
Sorted By Sigual
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilucion Factor with ISTDs
Signal 1: WDl 4, Wawvelength=2Z10 rm
Pealkr PecTime Type Width Area Height Area
# [min] [min] mATT s [mwdl ] %
-—l--—-—-——| | [ ]
1 13.33:2 MM 0.7947 430.24924 09.02360 4.3646
2 28734 M 1.3075 5414.24707 107.23325 95,1354
Totals : G544.45%631 116.25685
**%* End of Report ***
Inscrumert 1 11/8/2008 6:28:13 M liang gang Page 1 of
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Daca File De\LOVXET\DATAVKZT-3-45\3ZV-3- 48 2008-06-19 13-00-30%43IG1000002.D
Sample Name: xzy-3-45d4

Acg. Operator I oXzv Seq. Line : Z
Acg. Instrument : Insthnumentc 1 Locacion @ Vial 51
Injection Date : &/15/2008 1:13:05 PH Inj : 1

I Volume : 5 @l

Acd. Method Do ZLOVKET,DATAN XZV-3-48VkZV-3- 48 2008-06-15 13-00-300% ASH-50-50-15ML-220HM. 1

Last chatwred T B2V F2008 4:07:32 PM by xEv

Analysis Method @ Do éLOVEET,DATANREY-3-48\XZ¥-3- 48 Z008-06-15 13-00-30%5IGL000002.D5DAL M (ASH-

L0-50-15ML-2200M. M)
Last charnged 1171072003 §:359:40 MM by liang gang
(modified after loading)

WD A, Wavdength=220 nm( DALCGEWOAT AR ZY-348%3 48 2008-06-19 13-00-304 161000002 .0y
mAl
175 4
15
1254
10
&
g
g
TAH 5{@
5
254
0
T T T T T T T
1] g 0 12 14 16 18 min
Area Percent Report
Sorced By H Signal
Maltiplier H 1.0000
[ lution : 1.0000
Use Miltiplier & Dilucion Factor with ISTDs
Signal 1: VDl A, Wawvelenoth=220 rm
Pealk RetTime Twvpe TWidth Area Hedight Area
# [min] [min] malT *= [mdr ] %
=== || e e e e e e
1 5.606 MM 0.3245 383.63168 19.6836% 51.1376
2 15,245 MM 1.4263 366,563650 4.08305 48.5624
Totals : TE0.15528  23.76674
**% Fnd of Beport *+F
Inscrmere 1 11/10/20058 8:40:32 MM liang ogaty Page 1 of



Daca File D:\LOY LIANGYDATANLG-6-21B,LG-6-21E 2003-11-07 16-16-59,5IG1000001.D
Sample Name: lg-6-21hb

Acg. Operator : liang gang Seq. Line : 1
Acg. Instrument : Insthnumentc 1 Location @ Vial 11
Injection Date : 11/7/2008 4:15:22 PH Inj : 1

I Volume : 5 @l

Aco. Method : D ZLOY liangt data LG-6-21B\LG-6-21E 2003-11-07 le6-16-59%A5H-50-50-220MMM-15ML-
JO0MIN.M

Last chatwred 114742008 4:13:27 PM by liavwy oardg

Analwsis Method @ Do \LOC, LIANGYDATA, LG-6-21B\LG-6-21E 2008-11-07 16-16-59%3TG1000001.D4DA.M (ASH-
50-50-2200MM- L SML-30MIN. M)

Last changed 1171042008 §:43:57 FM by liang gang
(modified after loading)

Method Info 1 ASH-50-50-2200M-15ML-30MIN

SANDA A, Navdength=220 nm{DALCWLAN GLOAT AL G-6-21 AL G-6-21 B 200:3-11-07 16-16-59051G 1000001 .00
mal ] b 2

min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Signal 1: WDl A, Wavelength=2Z0 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 7.145 MM 0.3837 130.28751 5.65571 T7.2444
2 15.4% MM 2.7171 1668.18551  10.23281 52,7556

Totals : 1793,47372 15.85252

*%% Bnd of Repo TEE

Inscrmere 1 1171020058 8:44:00 MM liang ogaty Page 1 of
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Data File De\LOWVETMDATAVAEV-3-200XET-3- 29 2008-05-26 17-04-06,023-0101.D
Sample Name: xzy-3-25C

Acg. Operator :oxEv Jeqg., Line : 1
Aog. Instriment : Instrument 1 Locacion @ Wial 23
Injection Date @ 5/26/2008 5:05:34 PH Inj : 1

Inj Volume :
Az, Method D ZLOVEVLDATAY REY-3-200N2¥-3- 2% 2008-05-
Last chanmed 541542008 10:33:13 AM by x=y
Analysis Method @ DiAZLCWVIEVNDATANXEY-3-200\XZ¥-3- 29 2008-05-26 17-04-06%023-0101.DV\DA.M (ASH-50-
E0-1SML-220NM. M)
Last changed 1171042008 §:35:30 FM by liang gang
modified after loading)

E

17-04-08% A5H-50-50- 15ML -2 20HH. 1

WD A igwdength=220 nm (DL CHEE WOATARTY- 3 20WEY-3 20 2008-05-26 17-0406'0230101.00
mald g
20
G0
40
20+
0
T T T T T T T T T
5 75 0 128 18 178 20 228 28 278 min
Area Percent Report
Sorced By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Mulciplier & Dilucion Factor with ISTDs

Signal 1: WDL A, Wawelenogth=220 rm
Pealr RetTime Twpe Width Area Height Area
# [min] [min] mATT *s [mar ] ]

e e L L ) R
1 5.2:23 BB 0.5606% 3500.09%51  S5.51161 49,5042
2 Z2.811 MM Z.9030 3060.%2847  Z1.74714 50.4358

Totals : 766702808 117.55375

**% End of Report ***

Inscrumert 1 1171042008 8:35:33 PM liang gang Page 1 of



Daca File D:\LOYLGA\DATAY LG-4-110B% LG-4-1110 2008-07-19 17-17-4743IG1000002.D
Sample Name: lg-4-110b

Acg. Operator : liang gang Seq. Line : Z

Acg. Instrument : Insthnumentc 1 Locacion @ Vial &7
Injection Date : 7/15/2008 5:30:53 PH Inj : 1

I Volume : 5 @l

Aco. Method : D ZLOYLGADATAVLG-4-110E\LG-4-1110 2008-07-1%9 17-17-47 ASH-50-50-2200M-15ML -
SOMIN.M

Last chatwred T WF19F2008 5:15:09 PM by =y

Analwsiz Method @ De)\LO\LGADATA\LG-4-110E\LG-4-111D 2008-07-19 17-17-473IGL000002.D4YDA. M (ASH-
50-50-2200MM- L SML- S0MIN. M)

Last changed : 11/5/2008 6:33:50 PM by liang gang
(modified after loading)

Method Info 1 ASH-S0-50-2200M-1. 5ML-SOMIN

SANDA A, Wavdength=220 nm{ DALCWGNDAT AL G- 110 B'LG-4-111 D 2003.07-19 17-17-4M51G 1000002 0

mAl

iy

30

245

204

£ 658

T
ri] 10 125 15 17.5 20 i) 25 75 min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Maltiplier s Dilution Factor with ISTDs

Signal 1: WDl A, Wavelength=2Z0 nm

Peak RetTime Type Width Area Height Area
# [min] [min] milT *= [mdr ] %

1 5.655 BE 0.5443 355.50516  11.17030 6.0854
2 20.644 MM Z.6307 6150.017558  38.96355 53.9146

Totals : 6543,52274  50,13388

*** End of Report %%

Inscrmere 1 117842008 6:33:52 M liang qang Page 1 of
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