Supporting Information

Cooperative Catalysis with Chiral Brgnsted Acid-Rh,(OAcC),:
Highly Enantioselective Three-Component Reactions of Diazo

compounds with Alcohols and Imines

Wenhao Hu,™* Xinfang Xu," Jing Zhou," Wei-Jun Liu," Haoxi Huang,'Juan
Hu, Liping Yang,'and Liu-Zhu Gong*’
Department of Chemistry, East China Normal University, Shanghai, 200062, China, Hefei
National Laboratory for Physical Sciences at the Microscale and Department of Chemistry,
University of Science and Technology of China, Hefei, 230026, China

E-mail: whu@chem.ecnu.edu.cn; gonglz@ustc.edu.cn

General: HRMS (ESI) Mass spectra were recorded on a Bio TOF IIIQ from Bruker Daltonics
Inc. at Chengdu Institute of Biology (CIB), the Chinese Academy of Sciences (CAS). NMR
spectra were recorded on a Brucker-400 MHz spectrometer. HPLC analysis was performed on
Waters-Breeze (2487 Dual Absorbance Detector and 1525 Binary HPLC Pump) & Shimadzu
(SPD-20AV UV-VIS Detector and LC-20AT Liquid Chromatograph Pump). Chiralpak OD, AD,
IA were purchased from Daicel Chemical Industries, LTD. The racemic standards used in HPLC
studies were prepared according to the general procedure by using racemic BINOL derivatived

phosphoric acid catalysts.

Materials: Dichloromethane was distilled over calcium hydride. Aldimines 3 and 6 were
prepared from condensation of the corresponding aldehydes with amines according to the
literature method.! Chiral phosphoric acid 5a-e were prepared according to the literature
procedure.””! Solvents for the column chromatography were distilled before use. All reactions

were carried out under an argon atmosphere in a well-dried glassware.

j East China Normal University
* University of Science and Technology of China

S-1


mailto:whu@chem.ecnu.edu.cn

General Procedure for the Enantioselective Three-Component Reactions (Table 2):

A solution of Rhy(OAc)s (0.005 mmol), chiral phosphoric acid 5b (0.005 mmol), alcohol 2e
(0.25 mmol) , imine 3 or 6 (0.275 mmol) and 4A MS (0.1 g) in 2 mL CH,Cl, under an argon
atmosphere was cooled to —20°C. Diazo compound 1 (0.25 mmol) in 1 mL CH,Cl, was then
added over 1 h period of time via a syringe pump. After completion of the addition, the reaction
mixture was stirred for additional 3 h and followed by addition of saturated aqueous NaHCO;
(0.1 ml) to quench the reaction. Solvents were removed to give the crude products, which were
subjected to 'H NMR spectroscopy analysis for the determination of diastereoselectivity. The
crude products were purified by flash chromatography on silica gel (eluent: EtOAc/light
petroleum ether = 1:50 ~1:20) to give the pure products.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-2,3-diphenyl-3-(phenylamino)
propanoate (4e): yield 86%; [a]p”" = +67.3° (c = 1, EtOAc); 93% ece,
determined by HPLC (Daicel Chirapak IA, flow rate 1.0 mL/min,
hexane / isopropanol = 97 : 3, 254nm, Retention time: tygjor = 7.3 min,
and tminor = 9.4 min.); '"H NMR (CDCls, 400 MHz) & (ppm) 3.70 (s,
3H), 4.87 (d, J = 9.6 Hz, 1H), 5.17 (d, J = 9.6 Hz, 1H), 5.21 (d, J = 10.3 Hz, 1H), 5.76 (d, J =
10.3 Hz, 1H), 6.41 (dd, J; = 1.0 Hz, J, = 8.6 Hz, 2H), 6.65 (m, 1H), 6.97 (m, 2H), 7.13 (m, 5H),
7.47-7.54 (m, 7H), 7.82 (m, 2H), 8.06 (m, 2H), 8.30 (m, 2H), 8.53 (s, 1H); *C NMR (CDCls, 100
MHz) & (ppm) 51.93, 60.60, 64.30, 87.90, 114.04, 117.63, 125.07, 125.11, 126.10, 127.59,
127.62, 128.37, 128.50, 128.96, 129.02, 129.15, 129.26, 131.17, 131.65, 136.41, 136.74, 146.25,
171.69; HRMS (EI) caled for C37;H3;NO3 (M) 537.2304, found 537.2300;

(2S,3S)-methyl 2-(9-anthrylmethoxy)-2-phenyl-3-(4-methoxy
phenylamino)-3-m-tolylpropanoate (7a): yield 95%; [a]p>’ =
+49.2° (c =1, EtOAc); 90% ee, determined by HPLC (Daicel

Chirapak IA, flow rate 1.0 mL/min, hexane / isopropanol = 80 : 20,

254nm, Retention time: tmajor = 4.9 min, and tyiner = 5.6 min.); 'H
NMR (CDCls, 400 MHz) 6 (ppm) 2.05 (s, 3H), 3.57 (s, 3H), 3.67 (s, 3H), 4.48 (bs, 1H), 5.02 (bs,
1H), 5.18 (d, J=10.3 Hz, 1H), 5.68 (d, J = 10.3 Hz, 1H), 6.33 (d, J =9.0 Hz, 2H), 6.53 (d, J =
9.0 Hz, 2H), 6.86-6.93 (m, 4H), 7.41-7.48 (m, 7H), 7.79 (m, 2H), 7.99 (d, J = 9.5 Hz, 2H), 8.26
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(d, J=19.5 Hz, 2H), 8.45 (s, 1H); >*C NMR (CDCls, 100 MHz) & (ppm) 21.35, 51.85, 55.63,
60.44, 65.38, 87.94, 114.63, 115.44, 125.03, 126.06, 126.14, 127.24, 128.16, 128.26, 128.41,
128.84, 128.90, 129.12, 129.41, 129.84, 131.13, 131.60, 136.43, 138.64, 140.55, 152.14, 171.73;
HRMS (ESI) calcd for C3oH3¢NO4 (M+H)" 582.2639, found 582.2617.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2,3-diphenylpropanoate (7b): yield 83%; [a]p™" = +57.6° (c= 1,
EtOAc); 94% ee, determined by HPLC (Daicel Chirapak IA, flow
rate 1.0 mL/min, hexane / isopropanol / EtOH / TFA =450 :25:25:

1, 254nm, Retention time: tmajor = 6.9 min, and tminor = 8.4 min.); 'H
NMR (CDCls, 400 MHz) 6 (ppm) 3.57 (s, 3H), 3.67 (s, 3H), 4.52 (bs, 1H), 5.06 (bs, 1H), 5.17 (d,
J=10.3 Hz, 1H), 5.68 (d, J=10.3 Hz, 1H), 6.33 (d, J=9.0 Hz, 2H), 6.53 (d, J=9.0 Hz, 2H),
7.04 (m, 5H), 7.41-7.49 (m, 7H), 7.80 (m, 2H), 8.01 (d, J =9.5 Hz, 2H), 8.27 (d, J = 9.5 Hz, 2H),
8.46(s, 1H); >C NMR (CDCls, 100 MHz) & (ppm) 51.90, 55.63, 60.55, 65.49, 87.96, 114.63,
115.45, 125.07, 126.04, 127.50, 128.24, 128.44, 128.77, 128.92, 129.09, 129.35, 129.47, 131.12,
131.61, 136.38, 138.76, 10.44, 152.20, 171.70; HRMS (ESI) calcd for C3sH34NO, (M+H)"
568.2482, found 568.2489.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenyl
amino)-3-(2,3-dichlorophenyl)-2-phenylpropanoate (7c): yield
95%; [a]p™’ = +18.8° (c = 1, EtOAc); 93% ee, determined by
HPLC (Daicel Chirapak AD-H, flow rate 1.0 mL/min, hexane /
EtOH/DEA =90:10: 0.1, 254nm, Retention time: tyinor = 5.6
min, and tyajor = 7.4 min.); 'H NMR (CDCl3, 400 MHz) & (ppm)
3.66 (s, 3H), 3.71 (s, 3H), 4.71 (d, J=10.5 Hz, 1H), 5.15 (d, J=10.5 Hz, 1H), 5.86 (d, J=10.5
Hz, 1H), 5.89 (d, J = 10.5Hz, 1H), 6.44 (d, J = 8.5 Hz, 2H), 6.63 (d, J = 8.5 Hz, 2H), 6.93 (m,
1H), 7.29(m, 2H), 7.53-7.58 (m, 7H), 7.97 (m, 2H), 8.09 (m, 2H), 8.35 (m, 2H), 8.55 (s, 1H); "*C
NMR (CDCl3, 100 MHz) 6 (ppm) 29.62, 51.66, 55.48, 60.05, 60.40, 87.28, 114.62, 115.12,
124.79, 124.98, 126.03, 126.99, 128.32, 128.38, 128.42, 128.62, 128.80, 129.04, 129.12, 129.53,
131.10, 131.47, 132.28, 132.68, 136.51, 139.31, 140.04, 152.29, 171.43; HRMS (ESI) calcd for
C33H3CLKNO, (M+K)" 674.1262, found 674.1228.
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(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenyl
amino)-2-phenyl-3-o-tolylpropanoate (7d): yield 95%; [a]p™’ =
+33.2° (c =1, EtOAc); 93% ee, determined by HPLC (Daicel
Chirapak IA, flow rate 1.0 mL/min, hexane / isopropanol =95 : 5,

254nm, Retention time: tmajor = 5.8 min, and tyiner = 7.7 min.); "H
NMR (CDCls, 400 MHz) & (ppm) 2.10 (s, 3H), 3.60 (s, 3H), 3.72 (s, 3H), 4.26 (bs, 1H), 5.20 (d,
J=10.3 Hz, 1H), 5.49 (bs, 1H), 5.53 (d, J = 10.3 Hz, 1H), 6.36 (d, J = 8.9 Hz, 2H), 6.55 (d, J =
8.9 Hz, 2H), 6.80-6.85 (m, 4H). 7.43-7.50 (m, 7H), 7.78 (m, 2H), 8.00 (d, J = 9.0 Hz, 2H), 8.30
(d, J=9.0 Hz, 2H) 8.46 (s, 1H); *C NMR (CDCl;, 100 MHz) & (ppm) 19.95, 51.98, 55.65, 60.61,
60.94, 88.47, 114.64, 115.95, 125.06, 125.09, 125.33, 126.04, 127.11, 128.10, 128.52, 128.83,
128.93, 129.62, 129.82, 131.10, 131.58, 136.24, 137.21, 137.46, 140.63, 152.50, 171.85; HRMS
(ESI) calcd for C30H3sKNO4 (M+K)" 620.2198, found 620.2175.

(25,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2-phenyl-3-p-tolylpropanoate (7e): yield 92%; [a]p™ = +84.7° (c
=1, EtOAc); 98% ee, determined by HPLC (Daicel Chirapak IA,
flow rate 0.9 mL/min, hexane / isopropanol / EtOH / TFA =425 : 25 :

25 : 1, Retention time: tmajor = 7.0 min, and tminer = 8.2 min.); 'H
NMR (CDCls, 400 MHz) & (ppm) 2.19 (s, 3H), 3.57 (s, 3H), 3.68 (s, 3H), 4.52 (bs, 1H), 5.03 (bs,
1H) 5.16 (d, J = 10.4 Hz, 1H), 5.69 (d, J = 10.4 Hz, 1H), 6.32 (d, J = 8.9 Hz, 2H), 6.53 (d, J = 8.9
Hz, 2H), 6.85 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 8.0 Hz, 2H), 7.41-7.50 (m, 7H), 7.82 (m, 2H), 8.00
(d, J=9.2 Hz, 2H), 8.27 (d, J = 9.2 Hz, 2H), 8.46 (s, 1H); >°C NMR (CDCls, 100 MHz) & (ppm)
21.17, 51.88, 55.64, 60.53, 65.14, 88.01, 114.63, 115.46, 125.06, 125.11, 126.02, 128.23, 128.27,
128.41, 128.86, 128.91, 128.94, 129.14, 129.39, 131.14, 131.61, 135.71, 136.54, 136.98, 140.54,
152.14, 171.78; HRMS (ESI) calcd for C30H3sKNO, (M+K)™ 620.2198, found 620.2215.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenyl
amino)-3-(2,5-dichlorophenyl)-2-phenylpropanoate (7f): yield 95%;
[a]p™® =+95.5° (c =1, EtOAc); 93% ee, determined by HPLC (Daicel

Chirapak AD-H, flow rate 1.0 mL/min, hexane / isopropanol =95 : 5,
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254nm, Retention time: tmajor = 7.0 min, and tyiner = 9.0 min.); "H NMR (CDCls, 400 MHz) 6
(ppm) 2.18 (s, 3H), 3.79 (s, 3H), 4.72 (d, J = 10.0 Hz, 1H), 5.20 (d, J =10.0 Hz, 1H), 5.26 (d, J =
10.5 Hz, 1H), 5.78 (d, J=10.5 Hz, 1H), 6.37 (d, J = 8.5 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 7.03
(d, J=8.5Hz, 2H), 7.26 (d, J = 8.5 Hz, 2H), 7.52-7.61 (m, 7H), 7.87 (m, 2H), 8.11 (d, J=3.5 Hz,
2H), 8.34 (d, J = 3.5 Hz, 2H), 8.56 (s, IH); °C NMR (CDCls, 100 MHz) & (ppm) 20.23, 51.94,
60.50, 63.88, 87.50, 114.15, 121.50, 124.78, 124.99, 126.02, 127.08, 128.29, 128.45, 128.69,
128.88, 128.99, 129.12, 129.49, 130.56, 130.68, 130.98, 131.49, 135.85, 137.77, 143.42, 171.41;
HRMS (ESI) calcd for C33H31C1,KNO4 (M+K)Jr 674.1262, found 674.1228.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-bromophenyl)-2-phenyl
-3-(phenylamino)propanoate (79): yield 87%; [a]p™’ = +86.6° (c=1,
EtOAc); 92% ee, determined by HPLC (Daicel Chirapak AD-H, flow
rate 1.0 mL/min, hexane / isopropanol = 95 : 5, 254nm, Retention time:
tmajor = 7.2 Min, and tminor = 9.6 min.); 'H NMR (CDCls, 400 MHz) &
(ppm) 3.728 (s, 3H), 4.77 (d, 3= 9.5 Hz, 1H), 5.13 (d, J = 9.5 Hz, 1H), 5.20 (d, J = 10.5 Hz, 1H),
5.73 (d, J = 10.5 Hz, 1H), 6.37 (m, 2H), 6.58 (m, 1H), 6.98 (m, 4H) 7.19 (m, 2H), 7.46-7.54 (m,
7H), 7.79 (m, 2H), 8.06 (d, J = 9.0 Hz, 2H), 8.26 (d, J = 9.0 Hz, 2H), 8.52 (s, 1H); *C NMR
(CDCls, 100 MHz) 6 (ppm) 51.98, 60.56, 63.67, 87.53, 114.01, 117.91, 121.59, 124.79, 125.04,
126.07, 128.36, 128.50, 128.69, 128.93, 128.99, 129.06, 129.09, 130.63, 130.72, 131.02, 131.55,
135.84, 137.71, 145.79, 171.38; HRMS (ESI) calcd for C37H30BrKNO; (M+K)" 654.1041, found
654.1031.

(2S,3S)-methyl 2-(9-anthryl)methoxy)-3-(4-chlorophenyl)-2-phenyl
-3-(4-methoxyphenylamino)propanoate (7h): yield 83%; [a]p™’ =
+86.1° (c =1, EtOAc); 93% ee, determined by HPLC (Daicel Chirapak
IA, flow rate 1.0 mL/min, hexane / isopropanol = 90 : 10, 254nm,
Retention time: tmajor = 6.3 min, and tyinor = 8.3 min.); '"H NMR (CDCls,
400 MHz) 6 (ppm) 3.70 (s, 3H), 3.84 (s, 3H), 4.59 (bs, 1H), 5.19 (bs, 1H), 5.32 (d, J=11.0 Hz,
1H), 5.81 (d, J=11.0 Hz, 1H), 6.45 (d, J = 9.0 Hz, 2H), 6.68 (d, J = 9.0 Hz, 2H), 7.15 (m, 4H),
7.57-7.65 (m, 7H), 7.93 (m, 2H), 8.14 (d, J = 8.0 Hz, 2H), 8.41 (d, J = 9.0 Hz, 2H), 8.58 (s, 1H);
C NMR (CDCl3, 100 MHz) & (ppm) 51.90, 53.35, 55.45, 60.45, 64.76, 87.60, 114.52, 115.47,
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124.77, 124.96, 125.98, 127.57, 128.21, 128.41, 128.69, 128.86, 128.93, 129.16, 130.29, 130.94,
131.46, 133.14, 135.82, 137.21, 139.90, 152.29, 171.37; HRMS (ESI) calcd for C3sH3,CINNaOy
(M+Na)" 624.1912, found 624.1906.

(2S,3S)-methyl 2-(9-anthryl)methoxy)-3-(4-bromophenyl)-2-phenyl

-3-(4-methoxyphenylamino)propanoate (7i): yield 82%; [a]p"’ = +92.8
° (c =1, EtOAc); 94% ee, determined by HPLC (Daicel Chirapak IA,

flow rate 1.0 mL/min, hexane / isopropanol =90 : 10, 254nm, Retention

Br

time: tmajor = 6.6 min, and tminer = 8.7 min.); 'H NMR (CDCls, 400 MHz) 6 (ppm) 3.69 (s, 3H),
3.81 (s, 3H), 4.53 (bs, 1H), 5.13 (bs, 1H), 5.27 (d, J = 10.5 Hz, 1H), 5.76 (d, J = 10.5 Hz, 1H),
6.40 (d, J=9.0 Hz, 2H), 6.64 (d, J = 9.0 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz,
2H), 7.52-7.62 (m, 7H), 7.87 (m, 2H), 8.12 (d, J = 8.5 Hz, 2H), 8.35 (d, J = 8.5 Hz, 2H), 8.57 (s,
1H); *C NMR (CDCl;, 100 MHz) & (ppm) 51.96, 55.52, 60.50, 64.85, 87.57, 114.55, 115.49,
121.47, 124.80, 125.00, 126.02, 128.24, 128.45, 128.71, 128.89, 128.97, 129.18, 130.54, 130.57,
130.97, 131.49, 135.80, 137.74, 139.91, 152.33, 171.39; HRMS (ESI) calcd for C3sH33BrNO,
(M+H)" 646.1587, found 646.1589.

O (2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenyl
O amino)-3-(1-naphthalenyl)-2-phenylpropanoate (7j): yield 88%;
[a]p®® =+80.3° (c =1, EtOAc); 95% ee, determined by HPLC
(Daicel Chirapak AD-H, flow rate 1.0 mL/min, hexane /
isopropanol =90 : 10, 254nm, Retention time: tpinor = 8.6 min, and
tmajor = 12.0 min.); 'H NMR (CDCls, 400 MHz) & (ppm) 3.59 (s,
3H), 3.69 (s, 3H), 4.70 (bs, 1H), 5.27 (bs, 1H), 5.30 (d, J = 10.5 Hz, 1H), 5.80 (d, J = 10.5 Hz,
1H), 6.43 (d, J=9.0 Hz, 2H), 6.57 (d, J = 9.0 Hz, 2H), 7.27 (m, 1H), 7.41 (m, 2H), 7.49-7.59 (m,
10H), 7.65 (m, 1H), 7.91(m, 2H), 8.09 (m, 2H), 8.36 (m, 2H), 8.54(s, 1H); >*C NMR (CDCls, 100
MHz) d (ppm) 51.94, 53.44, 55.49, 60.45, 65.50, 87.99, 114.51, 115.46, 124.96, 125.02, 125.56,
125.68, 126.09, 127.01, 127.44, 128.00, 128.25, 128.29, 128.44, 128.89, 128.93, 129.32, 131.07,
131.53, 132.74, 136.40, 140.25, 152.10, 171.65; HRMS (ESI) calcd for C4,H3sNO,4 (M+H)"
618.2639, found 618.2635.
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(2S,3S)-methyl 2-(9-anthrylmethoxy)-2-(3-bromophenyl)-3-phenyl
-3-(phenylamino)propanoate (7k): yield 98%; [a]p™ = +124.0° (c =1,
EtOAc); 84% ee, determined by HPLC (Daicel Chirapak OD-H, flow
rate 0.6 mL/min, hexane / isopropanol / EtOH / TFA=500:5:5:1,

254nm, Retention time: tmajor = 15.0 min, and tminor = 16.2 min.); 'H
NMR (CDCls, 400 MHz) & (ppm) 3.73 (s, 3H), 4.66 (d, J=9.5 Hz, 1H), 5.03 (d, J = 9.5 Hz, 1H),
5.21(d, J=10.0 Hz, 1H), 5.70 (d, J = 10.5 Hz, 1H), 6.36 (m, 2H), 6.54 (m, 1H), 6.94 (m, 2H),
7.06-7.28 (m, 6H), 7.49-7.56 (m, 5H),7.75 (m,1H), 7.90 (s, 1H), 8.05 (d, J = 8.0 Hz, 2H), 8.27 (d,
J=8.0 Hz, 2H), 8.52 (s, 1H); >’C NMR (CDCls, 100 MHz) & (ppm) 52.17, 60.75, 64.96, 87.48,
114.11, 117.86, 122.45, 124.81, 125.08, 126.31, 127.61, 127.73, 127.76, 128.45, 128.65, 128.94,
129.70, 131.00, 131.50, 131.94, 132.25, 138.02, 138.45, 146.13, 170.93; HRMS (ESI) calcd for
C37H30BrKNO; (M+K)™ 654.1041, found 654.1041.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenyl
amino)-2-(4-methoxyphenyl)-3-phenylpropanoate (71): yield
98%; [a]p™’ = +36.4° (c = 1, EtOAc); >99% ee, determined by
HPLC (Daicel Chirapak AD-H, flow rate 1.0 mL/min, hexane /
isopropanol / EtOH / TFA =490 : 10 : 10 : 1, 254nm, Retention
time: tmajor = 33.0 min, and tyinor = 41.7 min.); "H NMR (CDCl3, 400 MHz) 6 (ppm) 3.62 (s, 3H),
3.70 (s, 3H), 3.90 (s, 3H), 4.60 (bs, 1H), 5.07 (bs, 1H), 5.20 (d, J = 10.5 Hz, 1H), 5.70 (d, J =
10.5 Hz, 1H), 6.37 (d, J = 9.0 Hz, 2H), 6.58 (d, J = 8.5 Hz, 2H), 6.98 (d, J=8.5 Hz, 2H),
7.07-7.15 (m, 5H), 7.50-7.55 (m, 4H), 7.78 (d, J = 8.5 Hz, 2H), 8.06 (d, J = 8 Hz, 2H), 8.33 (d, J
= 8.5 Hz, 2H), 8.51 (s, 1H); °C NMR (CDCl;, 100 MHz) & (ppm) 51.78, 55.31, 55.58, 60.27,
65.43,87.54, 113.47, 114.58, 115.38, 124.99, 125.04, 125.95, 127.42, 128.30, 128.43, 128.84,
129.05, 129.15, 130.67, 131.07, 131.54, 138.80, 140.40, 152.09, 159.82, 171.83; HRMS (ESI)
calcd for C39H3sKNOs (MJrK)+ 636.2147, found 636.2151.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)

o . -3-(4-bromophenyl)-2-(4-methoxyphenyl)propanoate (7m): yield
97%; [a]p™’ = +53.5° (c = 1, EtOAc); 95% ee, determined by HPLC

MeO
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(Daicel Chirapak AD-H, flow rate 1.0 mL/min, hexane / isopropanol / EtOH / TFA =450 : 25 :
25 : 1, 254nm, Retention time: tmajor = 11.8 min, and tyiner = 18.6 min.); 'H NMR (CDCls, 400
MHz) & (ppm) 3.63 (s, 3H), 3.73 (s, 3H), 3.90 (s, 3H), 4.50 (bs, 1H), 5.03 (bs, 1H), 5.20 (d, J =
10.5 Hz, 1H), 5.68 (d, J=10.5 Hz, 1H), 6.34 (d, J = 8.5 Hz, 2H), 6.59 (d, J = 8.5 Hz, 2H), 6.95
(d, J=8.5 Hz, 2H), 6.80 (d, J =9.0 Hz, 2H), 7.20 (d, J = 8.5 Hz, 2H), 7.50-7.56 (m, 4H), 7.74 (d,
J=18.5Hz, 2H), 8.06 (d, J = 8 Hz, 2H), 8.30 (d, J = 8.5 Hz, 2H), 8.51 (s, 1H); °C NMR (CDCls,
100 MHz) & (ppm) 51.93, 55.33, 55.57, 60.31, 64.91, 87.25, 113.56, 114.61, 115.49, 121.46,
124.86, 125.02, 126.03, 127.90, 128.41, 128.90, 130.56, 130.61, 130.73, 131.02, 131.54, 137.89,
139.98, 152.32, 159.93, 171.63; HRMS (ESI) calcd for C30H3,BrKNOs (M+K)" 714.1252, found
714.1243.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2-(4-bromophenyl)-3-phenylpropanoate (7n): yield 84%; [a]p™’ =
+14.0° (c =1, EtOAc); 94% ee, determined by HPLC (Daicel
Chirapak AD-H, flow rate 1.0 mL/min, hexane / isopropanol / EtOH
/ TFA=490:10:10: 1, 254nm, Retention time: tmajor = 17.0 min,
and tminor = 31.2 min.); "H NMR (CDCls, 400 MHz) § (ppm) 3.60 (s, 3H), 3.70 (s, 3H), 4.36 (d, J
=9.0 Hz, 1H), 5.00 (d, J=9.0 Hz, 1H), 5.19 (d, J = 10.5 Hz, 1H), 5.66 (d, J=10.5 Hz, 1H), 6.34
(d, J=9.0 Hz, 2H), 6.55 (d, J =9.0 Hz, 2H), 7.01-7.11 (m, 5H), 7.48-7.53 (m, 6H), 7.66 (d, J =
8.5 Hz, 2H), 8.05 (d, J = 8 Hz, 2H), 8.25 (d, J = 8.5 Hz, 2H), 8.50 (s, 1H); *C NMR (CDCl;, 100
MHz) & (ppm) 29.68, 52.03, 55.57, 60.67, 65.67, 87.57, 114.57, 115.64, 123.15, 124.82, 125.03,
126.06, 127.52, 127.59, 128.52, 128.61, 128.93, 130.94, 131.07, 131.18, 131.52, 135.31, 138.18,
140.17, 171.22; HRMS (ESI) calced for C3sH3,BrKNO, (M+K)" 684.1146, found 684.1122.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2-(4-bromophenyl)-3-(4-chlorophenyl)propanoate (70): yield
95%; [a]p™ =+45.2° (c = 1, EtOAc); 92% ee, determined by HPLC
(Daicel Chirapak AD-H, flow rate 1.0 mL/min, hexane / isopropanol
/EtOH / TFA =490 : 10 : 10 : 1, 254nm, Retention time: tmajor = 14.0
min, and tminor = 22.6 min.); '"H NMR (CDCls, 400 MHz) & (ppm) 3.64 (s, 3H), 3.78 (s, 3H), 4.35
(d, J=19.5 Hz, 1H), 5.06 (d, J = 9.5 Hz, 1H), 5.23 (d, J = 10.5 Hz, 1H), 5.70 (d, J = 10.5 Hz, 1H),
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6.37 (d, J=9.0 Hz, 2H), 6.60 (d, J = 8.5 Hz, 2H), 7.00 (d, J = 8.5 Hz, 2H), 7.08 (d, J = 8.5 Hz,
2H), 7.52-7.61 (m, 6H), 7.71 (d, J = 8.5 Hz, 2H), 8.07 (d, J = 8.0 Hz, 2H), 8.29 (d, J = 9.0 Hz,
2H), 8.52 (s, 1H); >C NMR (CDCls, 100 MHz) & (ppm) 52.10, 55.46, 60.64, 64.99, 87.28,
114.57, 115.71, 123.29, 124.61, 125.01, 126.09, 127.68, 128.33, 128.58, 128.94, 130.22, 130.85,
130.96, 131.26, 131.46, 133.33, 134.86, 136.75, 139.70, 152.53, 170.98; HRMS (ESI) calcd for
C3sH3;BrCIKNO, (M+K)* 718.0757, found 718.0751

(2S,3S)-methyl 2-(9-anthrylmethoxy)-2-(4-bromophenyl)-3-phenyl
-3-(phenylamino)propanoate (7p): yield 84%; [a]p™ =+21.7° (c=1,
EtOAc); 92% ee, determined by HPLC (Daicel Chirapak AD-H, flow
rate 1.0 mL/min, hexane / isopropanol / EtOH / TFA =450 :25:25: 1,
254nm, Retention time: tmajor = 7.5 min, and tminor = 10.1 min.); '"H NMR
(CDCls, 400 MHz) 6 (ppm) 3.66 (s, 3H), 4.69 (d, J=10.0 Hz, 1H), 5.07 (d, J=10.0 Hz, 1H),
5.17 (d,J=10.5 Hz, 1H), 5.68 (d, J=10.5 Hz, 1H), 6.37 (d, J = 8.0 Hz, 2H), 6.55 (m, 1H), 6.96
(m, 2H), 7.07-7.13 (m, 5H), 7.47-7.53 (m, 6H), 7.66 (d, J = 8.5 Hz, 2H), 8.02 (d, J = 8.5 Hz, 2H),
8.23 (d, J = 8.5 Hz, 2H), 8.48 (s, 1H); *C NMR (CDCl;, 100 MHz) & (ppm) 52.01, 60.66, 64.44,
87.45,114.07, 117.87, 123.21, 124.76, 125.02, 126.08, 127.56, 127.66, 128.54, 128.93, 128.95,
130.93, 131.27, 131.49, 135.31, 138.12, 145.99, 171.12; HRMS (ESI) calcd for C37H30BrKNOs
(M+K)" 654.1041, found 654.1070.

Q (2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2-(2-bromophenyl)-3-(4-bromophenyl)propanoate (7q): yield 91%;
R O 83% ee, determined by HPLC (Daicel Chirapak IA, flow rate 0.7 mL/min,
NH B hexane / isopropanol / EtOH / TFA =450 : 25 : 25 : 1, 254nm, Retention

time: tminor= 10.8 min, and tygjor = 13.8 min.); "H NMR (CDCls, 400 MHz)

e O (ppm) 3.61 (s, 3H), 3.71 (s, 3H), 4.60 (s, 1H), 5.19 (s, 1H), 547 (d,J =

10.5 Hz, 1H), 5.76 (d, J = 10.5 Hz, 1H), 6.20 (d, J = 8.5 Hz, 2H), 6.52 (d, J = 9.0 Hz, 2H), 7.04
(d, J=28.0 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 7.26 (m, 1H), 7.29 (m, 1H), 7.48-7.53 (m, 4H), 7.69
(d, J= 8.0 Hz, 1H), 8.06 (d, J = 8.0 Hz, 2H), 8.11 (d, J = 8.0 Hz, 1H), 8.19 (d, J = 8.0 Hz, 2H),
8.54 (s, 1H); °C NMR (CDCl;3, 100 MHz) & (ppm) 52.31, 55.60, 61.38, 64.10, 86.91, 114.66,
115.01, 121.37, 123.94, 124.73, 125.09, 126.25, 127.75, 128.15, 128.77, 128.97, 130.17, 130.49,

MeOOC

Br
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131.02, 131.37, 131.57, 131.65, 134.70, 137.48, 138.32, 139.85, 152.20, 170.10.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
-2-(trans-styryl)-3-(4-bromophenyl)propanoate (7r): yield 43%; [a]p>’ =
+62.0° (c =1, EtOAc); 95% ee, determined by HPLC (Daicel Chirapak IA,
flow rate 1.0 mL/min, hexane / isopropanol / EtOH / TFA =450 : 25 : 25 :

1, 254nm, Retention time: tmajor = 10.8 min, and tminor = 12.7 min.); 'H

NMR (CDCls, 400 MHz) 6 (ppm) 1.30 (t, J =7.5 Hz, 3H),3.61 (s, 3H),
4.21-4.28 (m, 2H), 4.51 (d, J = 8.5 Hz, 1H), 4.68 (d, J = 8.0 Hz, 1H), 5.64 (dd, J, = 10.5 Hz, J, =
22.0 Hz, 2H), 6.29 (d, J = 8.5 Hz, 2H), 6.54 (d, J = 9.0 Hz, 2H), 6.83 (m, 2H), 7.14 (d, J = 8.5 Hz,
2H), 7.28 (d, J = 8.5 Hz, 2H), 7.38-7.46 (m, 5H), 7.50-7.52 (m, 4H), 8.06 (m, 2H), 8.44 (m, 2H),
8.52 (s, 1H); >*C NMR (CDCls, 100 MHz) & (ppm) 14.15, 55.60, 59.94, 61.72, 65.96, 86.15,
114.57, 115.20, 121.63, 124.80, 125.06, 126.16, 126.94, 128.48, 128.76, 128.96, 128.99, 130.71,
130.82, 130.97, 131.54, 135.29, 135.89, 137.63, 140.69, 152.18, 170.84.

(2S,3S)-methyl 2-(9-anthrylmethoxy)-3-(4-methoxyphenylamino)
ome -3-cyclohexyl-2-(4-methoxyphenyl)propanoate (7s): yield 34%; 49%
ee, determined by HPLC (Daicel Chirapak AD-H, flow rate 1.0 mL/min,
hexane / isopropanol / EtOH / TFA =450 : 25 : 25 : 1, 254nm, Retention
time: tmajor = 5.3 min, and tpinor = 10.1 min.); "H NMR (CDCls, 400 MHz)
d (ppm) 0.64-0.66 (m, 1H), 0.84-1.07 (m, 6H), 1.34-1.50 (m, 4H), 3.43
(d, J=10.5 Hz, 1H), 3.67 (s, 3H), 3.81 (s, 3H), 3.87 (s, 3H), 4.01 (d, J=10.5 Hz, 1H), 5.31 (d, J
=10.5 Hz, 1H), 5.51 (d, J = 10.5 Hz, 1H), 6.39 (d, J = 4.5 Hz, 2H), 6.60 (d, J = 4.0 Hz, 2H), 6.85
(d, J=9.0 Hz, 2H), 7.44-7.50 (m, 4H), 7.60 (d, J = 9.0 Hz, 2H), 8.00 (d, J = 8.0 Hz, 2H), 8.32 (d,
J=8.5 Hz, 2H), 8.46 (s, 1H); *C NMR (CDCl;, 100 MHz) & (ppm) 26.14, 26.18, 26.94, 27.82,
33.88,41.25,51.88, 55.29, 55.73, 60.56, 65.28, 88.53, 113.31, 114.18, 114.61, 124.93, 125.15,
125.76, 128.23, 128.39, 128.83, 129.38, 129.98, 130.89, 131.51, 142.73, 151.38, 159.45, 172.93.
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Deprotection of three-component product 7b"!

Ar

o QJH TMSCI, Nal oh QHH
~N. CH4CN, 50°C <~ PMP
meood Y PMP 750 MeooC
Ph
7b, Ar= 9-anthryl, ee=93.5% 8 ee=93.2%

To a solution of compound 7b (0.05 mmol) and Nal (15 mg, 2eq) in 0.5 mL of CH;CN was
added 15 ul TMSCI (2 ~ 2.5eq) via a syringe pump at room temperature under an argon
atmosphere. The reaction temperature was warmed to 50 °C and stirred over night. The reaction
mixture was poured into water and stirred for 10 min. The aqueous phase was extracted with
EtOAc. The organic phase was separated, washed with saturated aqueous Na,S,0s3, and dried
over anhydrous MgSQO,. After evaporating the solvents, the crude product was purified by flash
chromatography on silica gel (eluent: EtOAc/light petroleum ether = 1:30~1:20) to give

-amino-a-hydroxyl carboxylate compound 8.

(2S,3S)-methyl 3-(4-methoxyphenylamino)-2-hydroxy-2,3-diphenyl
propanoate (8): yield 75%: [a]p™’ =-136.0° (c = 1, EtOAc); 93% ee,
determined by HPLC (Daicel Chirapak IA, flow rate 0.9 mL/min, hexane
/ isopropanol / EtOH / TFA =425 : 25 : 25 : 1, 254nm, Retention time: tmajor = 16.2 min, and tminor
=23.2 min.); 'H NMR (CDCl3, 400 MHz) & (ppm) 3.63 (s, 3H), 3.64 (s, 3H), 3.84 (bs, 1H), 4.33
(bs, 1H), 5.21 (bs, 1H), 6.38 (d, J = 9.0 Hz, 2H), 6.60 (d, J = 9.0 Hz, 2H), 7.25-7.45 (m, 6H), 7.76
(d, J=7.5 Hz, 2H); >C NMR (CDCls, 100 MHz) & (ppm) 53.21, 55.62, 63.08, 81.26, 114.54,
114.59, 126.45, 128.03, 128.12, 128.31, 128.34, 128.41, 138.37, 138.67, 140.79, 151.83, 173.46;
HRMS (ESI) calcd for Cy3H24NO4 (M+H)+ 378.1700, found 378.1702.

Reference and notes:

[1] Shiino, M.; Watanabe, Y.; Umezawa, K. Bioorg. Med. Chem. 2001, 9, 1233.

[2] (a) Uraguchi, D.; Terada, M. J. Am. Chem. Soc. 2004, 126, 5356. (b) Akiyama, T.; Morita, H.; Itoh, J.;
Fuchibe, K. Org. Lett. 2005, 7, 2583. (c) Storer, R. I.; Carrera, D. E.; Ni, Y.; MacMillan, D. W. C. J. Am. Chem.
Soc. 2006, 128, 84. (d) Uraguchi, D.; Sorimachi, K.; Terada, M. Angew. Chem. Int. Ed. 2006, 45, 2254. (e)
Yamanaka, M.; Junji Itoh; Fuchibe, K.; Akiyama, T. J. Am Chem. Soc. 2007, 129, 6756. (f) Guo, Q.-X.; Liu, H.;
Guo, C.; Luo, S.-W.; Gu, Y.; Gong, L.-Z. J. Am. Chem. Soc. 2007, 129, 3790. (g) Jiang, J.; Yu, J.; Sun, X.-X_;
Rao, Q.—Q.; Gong, L.-Z. Angew. Chem. Int. Ed. 2008, 47, 2458. (h) Masahiro, T.; Daisuke, U.; Keiichi, S.;

Hideo, S. PCT Int. Appl. 2005 W02005070875.
£4 i?) Geor e A.O.; Subhash, C.N.; Balaram Gupta, B. G.; Ripudaman, M. J. Org. Chem. 1979. 44. 1247. (b)
ichael, E. J.; Mark, A. L.; J. Org. Chem. 1977, 42, 3761.
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X-ray data of 7k

Identification code
Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group
Unit cell dimensions

Volume

7, Calculated density
Absorption coefficient

F (000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 27.00
Absorption correction

Max. and min. transmission
Refinement method

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

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

Absolute structure parameter
Largest diff. peak and hole

cd2859

C37 H30 Br N 03
616. 53

293(2) K
0.71073 A
Orthorhombic,

a = 6.6746(5) A
b = 20.6662(16) A
c = 22.0533(18) A
3042.0(4) A"3

4, 1.346 Mg/m 3
1.389 mm -1

1272

0.421 x 0.237 x 0.180 mm

1.35 to 27.00 deg.

-8<=h<=8, -22<{=k<=26, -28<=1<=25
18175 / 6601 [R(int) = 0.0908]
99.6 %

Empirical

1. 00000 and 0. 77861

Full-matrix least—squares on F 2
6601 / 1 / 384

0. 954

R1 = 0.0532, wR2 = 0. 0962

R1 = 0.0799, wR2 = 0.1048
-0.012(8)

0.331 and —0.345 e. A" -3

P2(1)2(1)2(1)

alpha = 90 deg.
beta = 90 deg.
gamma = 90 deg.
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e ..|-_...
IBE i
Lhr ..u__._"_
mmw L
Les' -
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LUsSTC
2roject Name:
Reporied by Liser

System

: j{rﬂ’f 3

SAMPLE IMFORMATIOMN
Sampls Mame - e -miEEe-1101 1 Acquired By SystEm
Sampile Type: Lrsrize Diabte Acquirss 1AMZ007 32743 FM
Wia 1 #od. Method: A0
njectiom #: 4 Dake Processed 1122007 S:50003 P
njectian Wakame: 2000 wi Channel Mame: 2457 Charmel 1
=un Time: 50.00 MinutEs Sample Set Nams:
T
4 .
zioi-) A,
1 4e (race) rl 'y
1205 |
140 |
120 |
oEn] | |
s | |
a0 { |I |
a0 . i ||
E [
o] -~ e S
T T I_tnl T T IJ&' T T I'Ehd T T I‘M T T IE‘td T T IEM TT l_.'kul T T Igw T T ngﬂl T I":l'lﬂ T I'll'l T T T
Bt
BT Area | .. . . | Helont 3
pming | [ wrseoy | 7 Arsa [ W) Helgh:
1| E.935 |34593324 4961 | 2286142 | 5463
2 | 2.217 |357448505 S0.39 M§3E307 | 4537
LUSTC ] .
Sroject Name: sl j"rfﬁ’fﬁ
Seponed by User  System !
SAMPLE IMFORMATIOMN
Sampils Name e En-CEt2--30-11141 Acquired By: SyEEm
Sampils Typs: Lirsniown Diate Acquires 19M14/2007 8:43:32 PR
wia 1 Huog. Method: Lt e
njecticm #: 2 Di&Ete ProcessE0 1123872007 11200355 AN
njecticn Walumes: 20000 W Chamnel Mams: J4ETChEMNE
=un Time: £0.00 Minutes Sample Set Mame:
e
o ,ﬁ
vz | |
.50
oL
2
s |
o |
B | | b
. -"n'\ [ =
cund— _— _— _ S N N — ]
T T I1Iﬁ T T Iﬂlcd T T I_Etul T T I‘b:l T T IEH T T Ietul T T I:I&I T T Igw T T Inhd T I{ckul T I1I15:|
[ATR—
T ArEd - . | Height e
omiey | (wrseey | TR wn | Helgnt
1| 7.3£2 | 9269667 S5.46 |77S072 | 5710
2 |83.437 | 344147 3.54 | ZE144 290




LSTC

? 3
Droject Name: woT fﬁf"ﬁfﬁ
Repored by User  System !
SaAaMFPLE IMFORMATIOM
Samgle Name o E-mEEs-1119 Acquined By SyEtEm
Sample Type: Lrrnown Date Acquires 112007 S12:30 P
wia 1 Ao, Method: HEFI0
niection #: 1 Daks Processed 11132007 S:24:36 P
njection Wolume: 20000 Channel Mamea: 245TCnEmmEl
Run Timea: &0 00 Minutes Zample Set Mame:
T
] i z
] 7a (race) r
oo} |}
cuzn]
e ] | |
e | |
-D-1|:|: | |
] |
] I
T S— — J — I
b T T T _Iml T T T 2lcd T T Ijllﬁ T T I*Iml T T T gcd T T Igllﬁ T T I?I:.:l T T T Elcd T T T nIII
Hrales
RT ArEE | .. _[ Height | =&
oy | ¢ wrseey | TR i | Heignt
1|4.o70 | 2035472 | s0.00 |4eosss | 5371
2| S 634 | 2021114 4901 |422055 | 4623
LISTC E .
Project Mame ol j?rfffﬁ
Repored by User  System d
SAMPLE IMFORMATIOM
Sampie Name wt-E-cat-1113 scquired By System
Sampie Type: LinEnowe Dabe Acguirad 112007 5:23:39 P
Wia 1 Hung. Method: HEEFI0
njection #: 2 Dak= Processsd 112007 52352 Ph
njection volume: 20000 u Channel Mame: 24s7CnEMNEl
Run TIme: E0.00 MInubEs Sampie Set Mame:
e %
s
o
e
50
?
. E MeO
030
30
o10] e
E pes
ool — — — —— R
T T T .= ml T T T il:d T T T 5 ﬂ T T T .I-xl T T T é ml T T T écd T T T -j__ ﬂ T T T
-
FT Area - Height e
ominy | (wsecy [P ARE | Heignt
1 4.970 | 5393315 95,02 |9207E4 | 3552
2 | 5.633 | 573102 455 | 4525 4.18




o P N A
I'h

1 -||-;: 1P E R TRE-480 0525 1
| llm]l/min
- 15 itf B LT, mdy)
22 | 1 |
m 7b (race) '! I
180 1 : |
180 | | | I |
I
oo ! | |
£ 1z ! | |
= 100 | | || |
an | |
i | I i
an | |
20 il i -} |
] e r————— —— e I\“-"*-———-' h —:I
n 1 2 E] 4 [] [ 7 [ ] L]
] (mind
i R
L g i oo ) i o4 1 1 it
| G, S0 24327, 3 2961TEH, 7HO 50, 2167
_____i | N PRI RTS 2936237, B0 44, TH3
it 445435, 028 SEOROLE. 250 100, DO
I'#:::ﬂ'p'i'-."l'ﬁn‘.‘:
25den
i ||l'=|="i'F|-=|II-'Er-'H TRA=480-75:25: |
[T
B—— ) £ B L —t-ear. mdy) |
i | |
E50 II
e | |
550 |
500
]
e |
= a0 |
| | |
200] |
180 | | |
1o 1
ou b
o PR S P, W) 1L . |
o 1 2 1 F B 3 [ 0
Bl (min)
Srifrit Bk
i L& o+ 9 8 ) LT 5 i =i
| B, B0A TTRT20. 313 LIS 2602, i GE. TETI
_# B 462 35461, 96T SRR, 254 1. 0326
Iawl A011aL 470 LIZETARE, 250 LML Q0

S-36



AD-H
n-hex/EtOH/DEA=90:10:0.1

S-37

254nm
1.0ml/min
gl JRY-10-06, BT 10:13:66 LR A huguan
AL e A L R H-.-_ TR, g Wi E). 2uur—|“ 05, |4 1a:62.00
Wabhk e —i
o —— e S O7IENE00L arg)
|
I 7c (race) |
45 I
= [ |
» | ! i |
. |
B I | | I| |
= [l | [
EE | 1
[ i
3:' I | | 19
1 | 1 1
154 14 i |
B [
0 [4-24 h |
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SR L oOv- {2 T o 15 & hujoan
VAU 2 1.8 B 0008 0712050003, g B 071206, T 04:10:24
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i - _ BiRE o7 200 orgd -
5t A |
Il
&00 |-} |
550 II | |
50 ol :
430 | |
_ Aoy |
5 30 | ; [
¥ X0 ! MeO 8
260 i 1 I
2 | § s [
150 | ! |
g I'. |
a0 i [
n sy = — |
o F 3 8 ] L T T T T T R
B0 i
TR SR
L L 15 8 mf (5] L o 7 E3
_| A, B SETHI. B0 HHBATE fi25 ER ]
_ 2 7. 4 51525, 100 543270, 00 56, G
Bt M358, 841 1§1 BB, 025 100, oo



LISTC

Sroject Mame: soef
Reponed by User  System

’ RrPELE

S-38

S558MPLE IMFORMATIOM
Sample Name - Z-meEs-1125 Acquiresd By Syslem
Sampie Type: Limsmniowe Dake Acquired 1125007 8:37:37 Fp
wia 1 Ao, Method: At
niection #: 1 Diate Process2d 11252007 8:51:42 PM
njection vialume: 20000 w Channel Mame: 2T Cnarmel 1
=un Time: 50,00 MinutEs Sample Set Mamsa:
[T
— 7d (race)
] H
- ur
] =
[t T8 i
] I
] |
] !
[=E - I ]
2 ] | l
|
] i
babiin I I|I
1 f !
oo II
cuan] e e e —,J ."'Ill S
L T T I'Ilm! T Iﬂll:d T T Iﬂ‘td T T Illml T T T E-I:e T T T 5I?:l T T I.T'ﬁ T T Iﬁ‘m! T T Iﬂtul T !“:.w
Wirmotaes
RT Area - _ | Height o
oming | (wrseey | O F] | Heigr
1| 53758 | 7363369 49 31 |26550d4 | SE.26
2 | 7.625 | FSTSSEG S0.e9 |20E7TT | 41.74
LsTC E .
Srojec Mame: wT j’ffﬁ’fﬁ
Repored oy User  Sysiem !
SAaMPLE IMFORMATIORM
Sampke Name wet-30-cat-1128 Aouired By: Sysizm
Samplke Twpe: Linsomnawm Diaba Acquired 11253007 S:00:11 Fha
Wia 1 S0, Fsthod: LR ]
njgctiom #: 3 Dats ProcesEad 112553007 1631 FM
njection Walume: 2000 Channel amea: 2457 Charmel |
Run Time: 50,00 Minutes Sample Set Name:
1.50
1,407 ﬁ
120 OOQ
100
= s
2w
i
23104
o] — —
T T T 1I':d T
T Arsad . _ —Helgit %t
miny | [wmsacy | EAEE g Helght
15833 31741322 55 39 1621370 | 3643
2| 7T.7al| 1132303 361 Sa053E 351




B R A R il 44 FID SR A
il R TR

SRS P AR AT

column:TA

M, Pen-Hex/i-prOH//EtOH/TFA=425:25:25:1

UV:254nm
0. 9ml/min

415 (0804160006. org)

o
260 3 E
-]
240
- -

. 7e (race) }1 W

180
_w (-
E 140 | ,
%IED | | '
100 ‘ l ‘
80 | ‘ |
80
40 | | | |
20 [\ |
g e e, SR 1 T O S

.20 |
(4] 1 2 3 5 [ B g9 10 11
It ] {omd )

G RR
g5 e O B ] i b GL

1 7.028 264165. 906 3132674, 250 48. 0808
2 8.270 244702, 313 J382T68. 000 al. 9192

B 508868, 219 6515442, 250 100. 000D

432 B (xxf-31-cat. mdy)

170
160
150
140
130
120
110
100

HUE (mv)
3

i) 8.248

5 6
7 i) (mi n)
SHTERE

7.018 169626. 078 2001834. 000 98. 8137
8,248 2177.186 24032. 199 1. 1863

5 I PR B I R i I TRT AR &
1
2

Bt 171803. 264 2025866. 199 100. 0000

S-39



LISTC
Project Mame:
Reponed by Lser

wxl
SysiEm

: FrPESE

SAMPLE IMFORMATIOM
Sample Name et 33-meEo-1127 Acquired By System
Sample Typs: Lirsriowei Diaba Acquirad 1142702007 2:49:10 PR
Wia 1 Ao, Method: TS
njectiom #: 5 Date ProcesEE0 112772007 3022235 P
njection Wolume: 20000 w Chaningl Mama: I4FTCREmE]
=un Tima: £0000 RnubEs Sampie Set Mame:
07
s %
. 7f (race) i
s iy
] | !
] i
-Cn-u:lé | I|
] i
T 2] l i
E | \
- i
oan] f \
E | \
A | k
] )I | \
- II o
o Ty + ——
Lo B v L v B v L 8 ML e ML L L e L7 e B
[T
T Are3 | .. . | Helgnt]| =%
gmiey | pwseey | AR | Hegnt
1 | 8.&852 [232053413 4938 |983503 | 5482
2 | 8.928 |[233Z5563 S00Z |S63380 | 451E
LISTC
Sroject Name: el
Repored by User  System

’j{rﬂ’f‘f

SAaMPLE IMFORMATION
Sample Name W EF-ca-1127 Actuired By System
Sampia Typa: LImETow Dake Acquirse 11272007 2:35:08 P
w'ia 1 Ao, Method: WSS
njectiom #: 4 Daha PFroceEESD 118272007 224535 PR
njection Wolums: 20000 Chamned Mame: 24a7CnaMnE |
Run Timea: £0.00 Minutes Sample Set Mame:
o]
] i
(1= ﬁ
s | |
] | I
oo | |
] |
3 |
@] | \
- Il
3 )
LR Irs | "\._ =
1 | o
— g \\\h"'-— m__\_\_
- — - - S
s e L JNLIL B v e e v o et e, B L e o S e R
[
BT Ar=a |, _[n=ignt[ ==
gming | (wesecy | AR | Hegnt
1| 7.075 |[1SETS3E2 E5.40 |539212 | 9656
219111 Se2ET3 3650 | 24337 3432

S-40



LISTC

Project Mame: sl j?ffffﬂ:
Repaored by Userm Syslem !
SAMPLE IMFORMATIOMN
Sampie Hame wEt-St-meso- 1128 Acquined By Sysi=m
Sampis Typs: LInEnown Diabe Acquired 11/28/2007 11:00:45 AR
wia 1 Hun]. hMethod: NETEEL
njsction #: 2 Dake Processed 11£28/2007 11-13:4L AR
njsction Wolme: 20000 u Channel Mams: Z4FTCnEmmEl
Run Time: £0.00 Minutes Sample Set Mamea:
o
: 79 (race =
] | =
.40 | Il",
] 1
] | | | II
s | | |
2 g i
] | \ |
s3] \ |4
] i i
] | [ i i
-5 ] i
o] | % | Y
- I l'.
] | \ | H‘\q__
ace — — =y —

o er LI .1 S o W e (e e e o L e BN e e e e

(ST
RT | Ama [ . _ [Hegnt| =
pmimy | rwmsmey | FFRTER S| g
1 | 7.408 (18859167 S0.12 |5353279| 5613
2 |oc2a|1EEe5302 | 49.88 (220582 | 4387
LISTC
Sroject Name el

Repored by User  System

: ﬁrfff 4

SAMPLE

INMFORMATION

Sampls Name
Sample Tyvpse:
Wia

njectiom &:
njection Waolume:
=ur Time:

et Rl-cat- 1128
Uinimiawn

20,00 u
50,00 Minulkes

Acquinsd By Sysizm

Date Acquired 1128/2007 10cS7:03 AR
Ao, Method: WS

Diats Processes V1282007 10C53008 AM
Channel Mame: 2457 Charmel 1

Sample Set Mame:

LEEEEEGES

[n]

o
]

R R S R R R R - R R

Mirutas
C3 0 BT S =TTy T
gmiry | (vrsecy [ TRy | Heignt
1|7.258 [32e00851 | ess0 915181 Se1E
Z|=.651| 1az1010| =20| 2e57E| =24

S-41




LISTC

a )
Project Name ol j’;ﬂfﬁ’fﬁ
Sepors by Lser  System d
SAMPFLE IMNFORMATIOMN
Sampls Mame Wt Z2-mEEs- 1123 Acquined By Sysi=m
Sampie Typs: UriEnown Date Acquires 1112272007 2:43:47 P
wia 1 Hund. Mathod: HEFO
njection =: 1 Date Processsd: 11/22/2007 30043 PR
njection Waolume: 20000 u Channel Mams: 2457ChEMNE 7
=un Time: E0.00 Mirules Sample Set Mame:
] =
o] 7h (race) s
] f
_ | i
s | | |
2 ] |
] N
i | ||
] | | [
. I| | | |
ST e -— — et -t
T s v e e o o e B PR = e e e o o o
[T
BT | AmE . .| fegnt | %
pmiry | ey | AR wn —elghs
18323 13213140 4285 |1132806 | =270
2| 8.574 13500215 £0237 | a509dE | 46.30
LUISTC » .
Srojec: Mame: e ﬁ;’fﬁfﬁ
Reponed by User  System !

SAMPLE

INMFORMATION

S-42

Sampie Name W Z2-cat- 1122 Acquired By: System
Sampie Type: LINErowe Date Acquired 112272007 61927 P
wia 1 S, Msthod: EXF10%
njecticnm & 1 Dab= Process2d 1122/2007 §:43:51 Pk
njection Wolume: 20,00 u Channel Mame: 2457CnaMne
o Time: E0.00 Minutes Zample Set Mamea:
cusn ] ?
oL
o]
2 ]
o]
o] |
] | || 2
7] | i o
o0 e T ]
h T T |1|j:l T T I:"?:I T T |3|:£ T T |4|:£ T T I5.le T T |=_.|:£ T T I_TI?:I T T |.=.|xl T T Iﬁlml T T Iq:pl
Win s
T Area - _ | Helght e
gming | i wessey | AR | Heignt
1 | E.338 | 5540602 9577 |SdETED | 373D
2| 8.373 1587ES 3.25 15162 2 70




LUSTC

-] -
Sroject Name: Wt j’;’fﬁfﬂ-’
Repored by User  System '
SAMPLE IMFORMATIOMN
Sampie Name wE-E3-meEso-1122 Acquined By SystEm
Sampile Type: Limsmiawe Date Acguired 11/22/3007 2:59:45 Ph
Wia 1 Ao, hethod: EEF10%
njsctiom #: 2 Dabe ProcesEEd 112272007 16201 P
njection Waolume: 20000 w Channel Mama: Z4ETCHaMmE! 1
Sun Times: 50.00 Minules Sample Set Mamsa:
ca0]
E H =
cas] 7i (race) -
o257 |
o can] | |
are] | |
-D-1|:|E | |
Cnl\:ﬁé I I
E ! |_I | 1
2w — P M I o E— o
T T I:':.:Il T T I-‘ T T Iq_.:.:l T T !ﬂ-?:l T T 'Ib:l:ll T T 'II:'!:I:II T T 1I4 T T T
Winuters
RT Area = _ | Helght e
iy | (wessey | AR | s
1| E6.531 | 7195364 S0.17 |A0SS55 | S4.98
2 | 8.738 | 7145085 49 63 |I3SEST | 4504
ST b i
Sroject Mame: ol j?l_r'ffflf
Reponsd by User  System !
SAMPLE IMFORMATIOM
Sampls Hame w2 E-caEt-1122 Ausrquired By: System
Sample Type: Lirmsmown Dabe Acguired 112272007 6:31:09 P
Wia 1 Ao, Method: X EF1 0
niection #: 2 Dabe Processed 112272007 6:42:2Z2 Pk
njection volme:  Z0U0D0 w Chanmnel FMame: 24 FTCnarmel 1
Rurn Time: E0.00 Minutes Sample Set Mamsa:
o] %
e
ERES
oz
(=R [
E ]
el
e
oo
o]
] [l
] o
uaH] e S — — .
UL P e . e e e S JHLLLI™ 7% SN . wvs B B s B B e o B v e e B e
(AT
RT Area - _ | Helght e
iming | | Wses) AR —Helghit
1 | 6.622 | 2015616 97.11 | 169780 | 97 .52
2| 8742 S0049 2.E9 4335 Z &8




LIsTC

L] 2
Project Mame sl Efff’fﬁ
Reporied by User  System 4
SAMPLE IMFORMATIOMN
Sampke Name W P5-Mes0- 11241 Acaquired By: System
Sampke Typs: LinEnowe Dabe Acquired 1142442007 7:27:37 P
Wia 1 Ao, Wethod: =XF10
njection £: 2 Daha Processa0 1142472007 74545 Pk
njection Walume: 20000 Channel Name: 2457 Charmes] 1
Fun Time: £0U00 MINulEs Sample Set NMams:
FETE
e ﬁ
o207 : =
3 7j (race) [ =
o] ™
E | i\
e | | |I
i I |1
2] | ! |
5‘: _ = I I |
i | |
e | i | i
c i f 1
cuter] i \
] | \ f \
oo \ i h
cune] | "'\ | "\
E 1 f -
ouond— e ——— =i = v —— -
T hed T hed T T ke T Lo T T Ghed 7T R U7 aad 7T Ghed
Wit
AT Area = %
oy | @wsaey | T2 A0EE Helg
1| S5.658 |93C0515 S0.8S 232763 | 5718
2 [12.0&0 | 907S7e9 4915 | 174425 | 42
LISTC » .
Droject Name: s j"rfffﬁ
Reponed by User  System !
SaMPLE IMFORMATIOM
Sampie Kame Wt 25-Cat-11241 Acaquined By System
Sampie Type: LimEmiow Dabe Acquirac 11/24/2007 8:35:21 P
WA 1 Ao, Method: EAF10R
njectiom #: 5 Daik= Processs0 1142472007 8:55:13 P
njection Wolame: 20000 w Channed Mamea: 24FTCREMNE 1
Run Time: E0.00 Minutes Sampie Set Mame:
0]
=] 1&% [_
=] 1&5 I II
=] 14% | i
a1 |
= -C-1I:lé | II
o1 |
E [
e | \
3 1
ouni] b
] I| '\
Um; | \\.\_\_
3 y s
0] e — .
T Tolod 7 Taded 7 Tadod T Taded T Tadad T
Winuess
BT Are3 . Haight e
pny | (wses | AR vy | Heige
1 J.693 302045 =54 BSOS 4103
212091 [11520871 o7 AE | 204504 | 25497




BT e A Kriflz=:Fin R S

il BT
P
column :OD-H
M. P:n-Hex/i-prOH/TFA=500:5:5: 1
UV 254nm
0. 6ml /min
#4182 -1-race, ndy)
65,
60,
554
50 [
45
40 ]|
¥ | 7k (race) .
2 I| "'\%
18| \ | I
0 \ |/
5 \ |
o ImIERMNE S JK
5 /
-10| \_.,
2 4 [] 10 14 18 18 20
T ] (min}
iR
3] 4 i B B (] i U i AR HE
1 14, 967 62269, 543 641802, 938 0. 3781
2 16. 118 20656, 410 632169. 188 49. 6219
it 82925, 953 1273972, 125 100, 0000
1% B (0804180009, org)
200
180/
160,
140
120
E g
]
# go
[
40
20
{) BN —
[} 2 4 B a 10 12 14 16 18
i (8] (min)
i El M
W5 2 B I (1] 1] R T A HE
1 15. 000 200917, 000 2669268, 250 91. 9287
2 16. 265 T479. 230 234360, 500 B. 0713
st 208396. 230 2903628, 750 100, D000
i M (z-1-catl. mdy)
1504 - §
140, of
130/ T
120
110
100
20
= a0
L |
= |
= 60
50
A0
30 |
20 |
10| |
0j S
-10 |
4] 2 4 [ 8 10 12 14 16
1) (min)
AT Rk
5 e {3 B g &) i i [ £ CE
1 15. 083 143680, 578 1133168, 125 100. 0000
I g 143680. 578 1133168. 125 100, 0000
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