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1. General information
'H and=C NMR spectra were recorded on a 300 spectrometanhient temperature.
Melting points are uncorrected. All chemicals welreed or purified according to

standard procedures prior to use. Enantiomericssxealues of all compounds were
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obtained from HPLC analyses.

2. General procedure for the experiment

In a flame-dried round-bottom flask equipped withstr bar were added binol-derived
organophosphoric acid (0.025 mmol) and dry tolug@nenlL). The mixture was stirred at room
temperature for several minutes, to which the gmiubf ELAICI (0.0125 mmol) in toluene was
added carefully. The mixture was stirred at roomgerature until the solution to be clear about

2h. The aldehyde (0.25 mmol, in 0.5mL of toluen@pswhen introduced and the resulting mixture
was stirred at room temperature for 30 min. Thectiea mixture was cooled to -20 and a

solution ofa-isocyanoacetamide (0.25mmol) in toluene (2.0 mhywdded slowly via a syringe
pump (addition time 1.5h). After being stirred 40 °C for 48 h, the reaction mixture was purified
by flash column chromatography (SiQpetroleum ether then petroleum ether/EtOAc = 141)
give the corresponding oxazole.

3. Spectroscopic data of all compounds prepared

OH
YH/O —
I N o)
N _/
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1-(4-benzyl-5-morpholinooxazol-2-yl)-2-methylpropanl-ol ( 1a )White solid; p]p?’= +15.3 (¢
2.65, CHCY)); yield: 93%, ee: 87% (ADH, hexarfe/OH = 9/1, 15 °C, 0.5mL/min). ( lit. Wang, S.
-X.; Wang, M. -X.; Wang, D. -X.; Zhu, Drg. Lett. 2007, 9, 3615-3618)

OH
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1-(4-benzyl-5-morpholinooxazol-2-yl)propan-1-o1b) White solid; f]p?’= +5.3 (c 3, CHG);
yield:80%, ee: 60% (ADH, hexarfefOH = 9/1, 15 °C, 0.5mL/min). ( lit. Wang, S. -XMang, M.

-X.; Wang, D. -X.; Zhu, JOrg. Lett. 2007, 9, 3615-3618)
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1c

2-methyl-1-(5-morpholino-4-phenyloxazol-2-yl)propanl-ol (1c) White solid mp 117-118 °C;
[a]p?°= +5.5 (c 0.85, CHG); yield: 95%, ee: 81% (ADH, hexaffyOH = 9/1, 25 °C 0.5mL/min);
IR (KBr) v 3237, 2966, 2849, 1636, 1381, 1114,"¢cMHNMR (CDCl, 300MHz)& 7.95 (d,J =
8.5Hz, 2H), 7.42-7.37 (m, 2H), 7.29-7.24 (m, 1H¥A(t,J = 5.9Hz, 1H), 3.87-3.84 (M, 4H),
3.11-3.08 (m, 4H), 2.96 (d,= 6.0Hz, 1H), 2.21-2.15 (m, 1H), 1.00 (= 7.1Hz, 3H), 0.98 (dJ
= 7.1Hz, 3H);"*CNMR (CDC}, 75MHz)§ 159.7, 151.1, 131.6, 128.5, 127.1, 125.9, 1280),7
66.9, 50.4, 33.5, 18.4, 17.3 ; MS (ESI) m/z 303 M+325 (M+Na) Anal. Calcd. for

C17H22N203: C: 67.53, H: 7.33, N: 9.26; Found: C: 67.24, F83( N: 9.26.
OH
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1-(5-morpholino-4-phenyloxazol-2-yl)heptan-1-ol (1d) Colorless oil; §]p*°= +8.8 (c 3.4,
CHCly); yield: 87%, ee: 68% (ADH, hexalf/OH = 9/1, 25 °C, 0.5mL/min); IR (KBr) 3409,
2925, 2855, 1633, 1453, 1116, tmMHNMR (CDClL, 300MHz) 5 7.91 (d,J = 6.5Hz, 2H),
7.41-7.36 (m, 2H), 7.27-7.22 (m, 1H), 4.74-4.68 (H), 3.83 (t,J = 4.6Hz, 4H), 3.73 (d) =
5.3Hz, 1H), 3.06 (t) = 4.7Hz, 4H), 1.94-1.85 (m, 2H), 1.50-1.28 (m, 86187 (t,J = 6.4Hz, 3H);
¥CNMR (CDCE, 75MHz)5 160.3, 151.0, 131.6, 128.5, 127.1, 125.9, 123.63,66.9, 50.3, 35.3,
31.7, 29.0, 25.1, 22.6, 14.1 ; HRMS m/z calculafed Cy,gH,gN,O; +H: 345.2172, found
345.2170, GoH,gN,05 -HO: 327.2067 found 327.2070.

OH
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1-(4-benzyl-5-morpholinooxazol-2-yl)-2-phenylethanio(1e) Colorless oil; §]p>°= +6.0 (c 1.1,
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CHCly); yield: 78%, ee: 50% (ADH, hexalfeyOH = 9/1, 15 °C, 0.5mL/min). ( lit. Wang, S. -X.;

Wang, M. -X.; Wang, D. -X.; Zhu, Drg. Lett. 2007, 9, 3615-3618)

OH
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2-methyl-1-(5-morpholino-4-phenyloxazol-2-yl)propanl-ol (1f) White solid, mp 66-67 °C;
[a]p?°= +9.7 (c 0.55, CHG); yield: 57%, ee: 63% (ADH, hexaffyOH = 9/1, 25 °C, 0.5mL/min);
IR (KBr) v 3236, 2959, 2860, 1673, 1217, 1050;'cAHNMR (CDCl, 300MHz)$ 4.36 (br, s,
1H), 3.80-3.77 (m, 5H), 3.03-3.00 (m, 4H), 2.298(f, 4H), 0.99 (dJ = 6.6Hz, 3H), 0.91 (d)
= 6.7Hz, 3H);*CNMR (CDC}k, 75MHz)5 159.7, 151.3, 121.0, 72.9, 66.9, 50.9, 33.3, 1BI%,
10.9; MS (ESI) m/z 241 (M+H), 263 (M+Na)Anal. Calcd. for GH»oN,O3: C: 59.98, H: 8.39, N:

11.66; Found: C: 59.83, H: 8.43, N: 11.60.
OH

//KVO [
|/N O
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1-(5-morpholino-4-phenyloxazol-2-yl)propan-1-ol (1g) White solid, mp 99-100 °C;o[p*’=
+10.0 (c 1.0, CHQ); vield: 90%, ee: 57% (ADH, hexafeyOH = 9/1, 25 °C, 0.5mL/min); IR
(KBr) v 3284, 2967, 2845, 1635, 1264, 1109, crtHNMR (CDCk, 300MHz)$ 7.91 (d,J =
5.9Hz, 2H), 7.38-7.25 (m, 3H), 4.66 (br, s, 1HR3(br, s, 4H), 3.65 (br, s, 1H), 3.07 (br, s, 4H),
1.94 (br, s, 2H), 1.00 (br, s, 3HJCNMR (CDC}k, 75MHz)$ 160.1, 151.0, 131.6, 128.5, 127.1,
125.9, 123.6, 69.0, 66.9, 50.3, 28.5, 9.5; MS (B8 289 (M+H), 311 (M+Na) Anal. Calcd. for

CieH20N205: C: 66.65, H: 6.99, N: 9.72; Found: C: 66.45, HS8] N: 9.50.
OH
YH/O
1)
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2-methyl-1-(5-morpholino-4-phenyloxazol-2-yl)propanl-ol (1h) White solid, mp 107-108 °C;

[a]p?°= +13.3 (c 0.7, CHG); yield: 83%, ee: 80% (ADH, hexaffyOH = 9/1, 25 °C, 0.5mL/min);

S-4



IR (KBr) v 3248, 2946, 2838, 1628, 1385, 1037;'¢MINMR (CDCk, 300MHz)3 7.95-7.93 (m,
2H), 7.41-7.36 (m, 2H), 7.25-7.21 (m, 1H), 4.43(t 5.8Hz, 1H), 3.07-3.02 (m, 5H), 2.22-2.13
(m, 1H), 1.75-1.69 (m, 4H), 1.63-1.56 (m, 2H), GBI = 6.9Hz, 3H), 0.97 (dJ = 7.0Hz, 3H);
¥CNMR (CDCE, 75MHz)5 158.4, 151.9, 131.3, 127.6, 125.9, 125.0, 1222,50.7, 32.7, 25.1,
23.1,17.6, 16.6 ; MS (ESI) m/z 301 (M+H), 323 (M#)N Anal. Calcd. for GgH,4N,O,: C: 71.97,

H: 8.05, N: 9.33; Found: C: 71.82, H: 8.10, N: 9.37

1i

1-(4-benzyl-5-(piperidin-1-yl)oxazol-2-yl)-2-methybropan-1-ol ~ (1i) White solid, mp
107-108 °C; §]p*°= +14.2 (c 0.7, CHG); yield: 82%, ee: 87% (ADH, hexal®yOH = 9/1, 15 °C,
0.5mL/min); IR (KBr)v 3209, 2937, 1664, 1461, 1235, 1067;"¢chiNMR (CDCl, 300MHz)§
7.25-7.17 (m, 5H), 4.35-4.31 (m, 1H), 3.78 (s, 2BI%5 (br, s, 1H), 2.92 (br, s, 4H), 2.13-2.04 (m,
1H), 1.60-1.53 (m, 6H), 0.94 (d, = 6.6Hz, 3H), 0.89 (dJ = 6.7Hz, 3H);**CNMR (CDC},
75MHz) 8 159.6, 153.5, 139.8, 128.5, 128.3, 126.0, 122®,52.2, 33.4, 31.7, 25.9, 23.9, 18.4,
17.5; MS (ESI) m/z 315 (M+H), 337 (M+Na), 353 (M+K)Anal. Calcd. for GgH,N,0O,: C:
72.58, H: 8.33, N: 8.91; Found: C: 72.58, H: 8.448195.

OH

-0

1

1-(4-benzyl-5-(piperidin-1-yl)oxazol-2-yl)propan-1el (1j) White solid, mp 77-78 °C;a]p*’=
+1.5 (c 0.9, CHQ); vield: 75%, ee: 54% (ADH, hexalffOH = 9/1, 15 °C, 0.5mL/min); IR
(KBr) v 3207, 2935, 2849, 1657, 1446, 1233, 1104-;,ctHNMR (CDCl, 300MHz)§ 7.28-7.14
(m, 5H), 4.51 (br, s, 1H), 3.78 (s, 2H), 2.95-2(f1, 4H), 1.91-1.75 (m, 2H), 1.64-1.49 (m, 6H),
0.93 (t,J = 7.4Hz 3H);"*CNMR (CDC}k, 75MHz) § 160.0, 153.4, 139.7, 128.5, 128.3, 126.0,

123.4, 68.9, 52.2, 31.7, 28.4, 25.9, 23.9, 9.5;(ESI) m/z 301 (M+H), 323 (M+Na), 339 (M+K)
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Anal. Calcd. for GgH.4N-0,: C: 71.97, H: 8.05, N: 9.33; Found: C: 71.84, HO38N: 9.16.
OH
f?o
el
1k

1-(4-phenyl-5-(piperidin-1-yl)oxazol-2-yl)propan-1el (1k) White solid, mp 89-90 °C:a]p*’=
+11.1 (c 1.2, CHG); yield: 88%, ee: 58% (ADH, hexafe/OH = 9/1, 25 °C, 0.5mL/min); IR
(KBr) v 3299, 2958, 2828, 1619, 1401, 1197;%cAHNMR (CDCl, 300MHz)5 7.91 (br, s, 2H),
7.38-7.23 (m, 3H), 4.65 (br, s, 1H), 3.32 (s, 181p3 (br, s, 4H), 1.93-1.60 (m, 8H), 1.00 (br, s,
3H); BCNMR (CDCk, 75MHz)6 159.5, 152.6, 132.1, 128.3, 126.6, 125.8, 12204,,61.4, 28.6,
25.9, 23.9, 9.4; MS (ESI) m/z 287 (M+H), 309 (M+Nadnal. Calcd. for GiHxoN,0,: C: 71.30,

H: 7.74, N: 9.78; Found: C: 71.23, H: 7.96, N: 9.56

OH
Y
s
CHy, 1

2-methyl-1-(5-morpholino-4-phenyloxazol-2-yl)propan1-ol (1I) Colorless oil, §]p*>= +8.5 (c
1.65, CHCY)); vyield: 77%, ee: 57% (ADH, hexalf/OH = 9/1, 25 °C, 0.5mL/min); IR (KB
3272, 2937, 1664, 1220, 1038, TMHNMR (CDCk, 300MHz)$ 4.33 (d,J = 6.4Hz, 1H), 3.92
(br, s, 1H), 2.98-2.94 (m, 4H), 2.17-2.08 (m, 1BY5 (s, 3H), 1.68-1.61(m, 4H), 1.57-1.53 (m,
2H), 0.99 (dJ = 6.7Hz, 3H), 0.92 (d] = 6.8Hz, 3H);"*CNMR (CDCk, 75MHz)§ 159.1, 152.7,
119.6, 72.9, 52.0, 33.3, 25.9, 23.9, 18.4, 17. ;S (ESI) m/z 239 (M+H), 261 (M+Na), 277
(M+K). Anal. Calcd. for GH»N,0,: C: 65.51, H: 9.30, N: 11.75; Found: C: 65.31,%R29, N:

11.46.

4. Copies ofH and “C NMR spectra of all new compounds
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b 0
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=2 - Processing parameters
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-2P -0.500 ppm
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@ 1.8219508 sec
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" 2.00000000 sec
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CHANNEL f1
13C
12.50 usec
2.00 o8
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======== CHANNEL f2 ==
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\uc2 1H
3CPD2 80.00 usec
L2 -1.00 dB
aL12 16.98 dB
L3 18.00 dB
5FQ2 300.1312005 MHz
=2 - Processing parameters
51 32768

5F 75.4677480 MHz
NDW EM

35B 0

B 1.00 Hz
3B 0

3C 1.40

10 NMR plot parameters

X 22.00 cm
oY 8.00 cm
:1p 170.000 ppm
1 12829.52 Hz
=2p -5.000 ppm
=2 -377.34 Hz
3PMCM 7.95455 ppm/cm
4ZCM 600.31165 Hz/cm
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6 57

N 55.600 usec
JE 6.00 usec
TE 673.2 K
i 5.00000000 sec

= CHANNEL f1 =

21 10.10 usec
L1 -1.00 dB
5F01 300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.1300056 MHz
ADW EM

358 0

-B 0.35 Hz
3B 0

C 1.00

1D NMR plot parameters

X 22.00 cm
3y 5.00 cm
1P 9.000 ppm
-1 2701.17 Hz
=2P -0.500 ppm
=2 -150.07 Hz
3PMCM 0.43182 ppm/cm

4ZCM 129.60153 Hz/cm
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======== CHANNEL f1 ====
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==z===== CHANNEL 2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00
pL2 -1.00
pL12 16.98
PL13 18.00
5F02 300.1312005
F2 - Processing parameters
51 32768
5F 75.4677430
NDW EM
55B 0
LB 1.00
GB 0
pC 1.40

10 NMR plot parameters
CX

22.00
cY 5.00
F1P 170.000
F1 12828.52
F2pP -5.000
F2 -377.34
PPMCM 7.95485
HZCM 600.31165
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NAME yt-p2o

ZXPNO 1
SROCNO 1

=2 - Acgquisition Parameters
Jate_ 20080213
Time 15.35
INSTRUM av300
SROBHD 5 mm DUL 13C-1
3ULPROG 2930

b] 65536
SOLVENT CDhC13

\S 11

S 0

SWH 8992.806 Hz
“IDRES 0.137219 Hz
AQ 3.6438515 sec
16 90.5

N 55.600 usec
JE 6.00 usec
TE 295.0 K
i 5.00000000 sec

= CHANNEL f1 =

21 10.10 usec
L1 -1.00 dB
5F01 300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.1289917 MHz
ADW EM

358 0

-B 0.35 Hz
3B 0

C 1.00

1D NMR plot parameters

X 22.00 cm
3y 8.00 cm
1P 8.000 ppm
-1 2401.04 Hz
=2P -0.500 ppm
=2 -150.06 Hz
3PMCM 0.38636 ppm/cm
4ZCM 115.95832 Hz/cm
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LNDIHUM davauu

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT Ccbci13

NS 140

0s 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 812.7

oW 27.800 usec
DE 6.00 usec
TE 295.2 K

01 2.00000000 sec
d11 0.03000000 sec
d12 0.00002000 sec
======== CHANNEL f{ ========
Nuc1 13C

P1 12.50 usec
PLA 2.00 aB
5F01 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

Nucz2 1H
PCPD2 80.00 usec
pL2 -1.00 dB
pL12 16.98 dB
PL13 18.00 dB
5F02 300.1312005 MHz
F2 - Processing parameters
51 32768

5F 75.4677480 MHz
NOW EM

558 0

LB 1.00 Hz
68 0

pC 1.40

10 NMR plot parameters

CX 22.00
cY 8.00
FipP 170.000
F1 12828.52
F2P -5.000
F2 -377.34
PPMCM 7.95485
HZCM 600.31165

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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NAME yt-p2q

ZXPNO 1
SROCNO 1

=2 - Acgquisition Parameters
Jate_ 20080229

Time 19.40
INSTRUM av300
SROBHD 5 mm DUL 13C-1
3ULPROG 2930

b] 65536
SOLVENT CDhC13

\S 9

S 0

SWH 8992.806 Hz
“IDRES 0.137219 Hz
AQ 3.6438515 sec
16 80.6

N 55.600 usec
JE 6.00 usec
TE 673.2 K

i 5.00000000 sec

= CHANNEL f1 =

3 10.10 usec
L1 -1.00 dB
5F01 300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.1300042 MHz
ADW EM

358 0

-B 0.35 Hz
3B 0

C 1.00

1D NMR plot parameters

X 22.00 cm
3y 5.00 cm
1P 9.000 ppm
-1 2701.17 Hz
=2P -0.500 ppm
=2 -150.07 Hz
IPMCM 0.43182 ppm/cm
4ZCM 129.601539 Hz/cm
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LNDIHUM davauu

PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

TD 65536
SOLVENT Ccbci13

NS 108

0s 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 1448.2

oW 27.800 usec
DE 6.00 usec
TE 673.2 K

01 2.00000000 sec
d11 0.03000000 sec
d12 0.00002000 sec
======== CHANNEL f{ ========
Nuc1 13C

P1 12.50 usec
PLA 2.00 aB
5F01 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

Nucz2 1H
PCPD2 80.00 usec
pL2 -1.00 dB
pL12 16.98 dB
PL13 18.00 dB
5F02 300.1312005 MHz
F2 - Processing parameters
51 32768

5F 75.4677480 MHz
NOW EM

558 0

LB 1.00 Hz
68 0

pC 1.40

10 NMR plot parameters
tX

22.00
cY 5.00
FipP 180.000
F1 13584.20
F2P -5.000
F2 -377.34
PPMCM 8.40909
HZCM 634.61517

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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NAME yt-pen
ZXPNO 1
SROCNO 1
=2 - Acgquisition Parameters
Jate_ 20080213
Time 15.00
INSTRUM av300
SROBHD 5 mm DUL 13C-1
3ULPROG 2930
b] 65536
SOLVENT CDhC13
\S 6
S 0
SWH 8992.806 Hz
“IDRES 0.137219 Hz
AQ 3.6438515 sec
16 203.2
N 55.600 usec
JE 6.00 usec
TE 295.0 K
i 5.00000000 sec
= CHANNEL f1 =
10.10 usec
-1.00 dB

5F01

300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.1300063 MHz
ADW EM

358 0

B 0.35 Hz

3B 0

3C 1.00

1D NMR plot parameters

X 22.00 cm

3y 8.00 cm
1P 9.000 ppm
-1 2701.17 Hz
=2P -0.500 ppm
=2 -150.07 Hz
3PMCM 0.43182 ppm/cm
4ZCM 129.601539 Hz/cm



ppm

—158.386

151.897

_—131.264

__—127.558

125.859
125.027
121.698

76.673

_/— 76.249

T T~— 75.825

T~ 72.193

—— 50.659

32.663

— 25.131
——— 23.085

__— 17.573

T~ 16.589

S-16

PULPROG

MHz

MHz

Hz

zgpg30
0 65536
SOLVENT CDC13
NS 125
0s 4
SWH 17885.611
FIDRES 0.274439
AQ 1.8219508
AG 1625.5
oW 27.800
DE 6.00
TE 295.1
01 2.00000000
d11 0.03000000
412 0.00002000
======== CHANNEL f1 ====
NuC1 13C
P1 12.50
PLY 2.00
5F01 75.4752953
==z===== CHANNEL 2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00
pL2 -1.00
pL12 16.98
PL13 18.00
5F02 300.1312005
F2 - Processing parameters
51 32768
5F 75.4678085
NDW EM
55B 0
LB 1.00
GB 0
pC 1.40

10 NMR plot parameters
CX

22.00
cY 8.00
F1P 170.000
F1 12828.53
F2pP -0.500
F2 -37.73
PPMCM 7.75000
HZCM 584 .87555

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME yt-p2b
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters
Date_ 20080120

Time 8.55
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930

™ 65536
SOLVENT chC13

NS 13

DS 0

SHH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 80.6

DW 55.600 usec
DE 6.00 usec
TE 292.7 K

D1 5.00000000 sec
======== CHANNEL f{ ========
NUC1 1H

P 10.10 usec
pLY -1.00 dB
SF01 300.1318534 MHz
F2 - Processing parameters
51 32768

5F 300.1300062 MHz
NDW EM

588 0

LB 0.35 Hz
5B 0

PC 1.00

1D NMR plot parameters

CX 22.00 cm

oY 5.00 cm

FiP 9.000 ppm

F1 2701.17 Hz

FepP -0.500 ppm

F2 -150.07 Hz
PPMCM 0.43182 ppm/cm

HZCM 129.60153 Hz/cm



ppm

—159.577

—153.530

—139.768

128. 457
128.326
—126.017
———123.275

1i

77.499

—£— 77.075

T~ 76.65¢

TT—~— 72.908

— 52.200

_— 33.396
——— 31.676
——— 25.905
— 23.862

_—18.394

TT~— 17.531

S-18

Time 8.57

INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 7gpg30

0 65536
SOLVENT CcDC13

NS 102

0s 4

SWH 17985.611 Hz
FIDRES 0.274438 Hz
AQ 1.8219508 sec
RG 456.1

OW 27.800 usec
DE 6.00 usec
TE 292.8 K

01 2.00000000 sec
d11 0.03000000 sec
d12 0.00002000 sec
======== CHANNEL f{ ========
NUC1 13C

P1 12.50 usec
PL1 2.00 dB
5FO01 75.4752953 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

Nuc2 1H
pPCPD2 80.00 usec
pL2 -1.00 dB
pL12 16.98 dB
PL13 18.00 dB
SF02 300.1312005 MHz
F2 - Processing parameters
5I 32768

SF 75.4677490 MHz
NDOW EM

558 Q

LB 1.00 Hz
GB 0

pC 1.40

1D NMR plot parameters

CX 22.00
cy 5.00
F1P 170.000
F1 12829.52
FapP -5.000
F2 -377.34
PPMCM 7.85455
HZCM 600.31165

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz /cm
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NAME yt-p2f
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080120

Time g9.23
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2g30

™ 65536
SOLVENT CDhC13

NS 14

DS 0

SWH 8992.806 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 101.6

DW 55.600 usec
DE 6.00 usec
TE 292.1 K

D1 5.00000000 sec
======== CHANNEL f1 ========
NUC1 1H

P 10.10 usec
pLY -1.00 dB
5FO01 300.1318534 MHz
F2 - Processing parameters
51 32768

5F 300.1300067 MHz
NDW EM

558 0

LB 0.35 Hz
5B 0

pC 1.00

1D NMR plot parameters

CX 22.00 cm

oY 5.00 cm

FiP 9.000 ppm

F1 2701.17 Hz

FepP -0.500 ppm

F2 -150.07 Hz
PPMCM 0.43182 ppm/cm
HZCM 129.60153 Hz/cm



) ~ (o2 O W< ~ M o [(o] Q mn @~ O n
~ < < ~ M I N~ Q) ~ D ~ [{=] O U QU W m
e ° < N O bmom® Seoe o - NSo® o
E{ (o)) m (o)) o o wum ~ D~ O [ve] au ~— @O mwm m (o]
53 E} Sz SH SH SH SH ~ S S [(e] ) (Lo IR QVENQURN V]
OH
I N
N
1j
| ! I ! ! | ! | ! | ! | I ! I !
ppm 160 140 120 100 80 60 40 20

S-20

PULPROG

Hz
Hz
ec

7}

usec
usec

MHz

MHz

Hz

zgpg30
D 65536
SOLVENT coc13
NS 83
0s 4
SWH 17985.611
FIDRES 0.274438
AQ 1.8219508
RG 456.1
oW 27.800
DE 6.00
TE 292.2
01 2.00000000
d11 0.03000000
d12 0.00002000
======== CHANNEL f1 ====
NUC1 13C
P1 12.50
PL1 2.00
5FO1 75.4752953
======== CHANNEL f2 ====:
CPOPRG2 waltz16
\uc2 1H
PCPD2 80.00
pL2 -1.00
pL12 16.98
PL13 18.00
SF02 300.1312005
F2 - Processing parameters
51 32768
SF 75.4677430
NDW EM
55B 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

CX 22.00
cy 5.00
FiP 170.000
F1 12829 .52
FapP -5.000
F2 -377.34
PPMCM 7.95455
HZCM 600.31165

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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NAME yt-per

ZXPNO 1
SROCNO 1

=2 - Acgquisition Parameters
Jate_ 20080229

Time 19.54
INSTRUM av300
SROBHD 5 mm DUL 13C-1
3ULPROG 2930

b] 65536
SOLVENT CDhC13

\S 10

S 0

SWH 8992.806 Hz
“IDRES 0.137219 Hz
AQ 3.6438515 sec
16 161.3

N 55.600 usec
JE 6.00 usec
TE 673.2 K

i 5.00000000 sec

= CHANNEL f1 =

3 10.10 usec
L1 -1.00 dB
5F01 300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.1300053 MHz
ADW EM

358 0

-B 0.35 Hz
3B 0

C 1.00

1D NMR plot parameters

X 22.00 cm
3y 5.00 cm
1P 9.000 ppm
-1 2701.17 Hz
=2P -0.500 ppm
=2 -150.07 Hz
IPMCM 0.43182 ppm/cm
4ZCM 129.601539 Hz/cm
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PULPROG

MHz

MHz

Hz

zgpg30
0 65536
SOLVENT CDC13
NS 216
0s 4
SWH 17885.611
FIDRES 0.274439
AQ 1.8219508
AG 1824.6
oW 27.800
DE 6.00
TE 673.2
01 2.00000000
d11 0.03000000
412 0.00002000
======== CHANNEL f1 ====
NuC1 13C
P1 12.50
PLY 2.00
5F01 75.4752953
==z===== CHANNEL 2 ====
CPDPRG2 waltz16
Nuc2 1H
PCPD2 80.00
pL2 -1.00
pL12 16.98
PL13 18.00
5F02 300.1312005
F2 - Processing parameters
51 32768
5F 75.4677430
NDW EM
55B 0
LB 1.00
GB 0
pC 1.40

10 NMR plot parameters
CX

22.00
cY 5.00
F1P 170.000
F1 12828.52
F2pP -5.000
F2 -377.34
PPMCM 7.95485
HZCM 600.31165

cm
cm

ppm
Hz

ppm

Hz
ppm/cm
Hz/cm
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S-23

NAME yt-pep
ZXPNO 1
SROCNO 1
=2 - Acgquisition Parameters
Jate_ 20080213
Time 16.39
INSTRUM av300
SROBHD 5 mm DUL 13C-1
3ULPROG 2930
b] 65536
SOLVENT CDhC13
\S 13
S 0
SWH 8992.806 Hz
“IDRES 0.137219 Hz
AQ 3.6438515 sec
16 64
N 55.600 usec
JE 6.00 usec
TE 295.2 K
i 5.00000000 sec
= CHANNEL f1 =
10.10 usec
-1.00 dB

5F01

300.1318534 MHz

-2 - Processing parameters

51 32768

5F 300.12989962 MHz
ADW EM

358 0

-B 0.35 Hz
3B 0

C 1.00

1D NMR plot parameters

X 22.00 cm
3y 5.00 cm
1P 8.000 ppm
-1 2401.04 Hz
=2P -0.500 ppm
=2 -150.06 Hz
3PMCM 0.38636 ppm/cm
4ZCM 115.95832 Hz/cm
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ULPROG 2gpg30
i) 65536
S0LVENT coc13

5 47

b 4

3HH 17985.611 Hz
“IDRES 0.274439 Hz
\a 1.8219508 sec
6 2048

M 27.800 usec
E 6.00 usec
TE 295.4 K

n 2.00000000 sec
11 0.03000000 sec
12 0.00002000 sec

B 12.50 usec
L1 2.00 dB
SFO1 75.4752953 MHz

======== CHANNEL 2 ========

CPDPRG2 waltz16

\ucz 1H
3CPD2 80.00 usec
L2 -1.00 dB
L2 16.98 dB
L1413 18.00 dB
5FQ2 300.1312005 MHz

2 - Processing parameters

31 32768

5F 75.4677480 MHz
NDW EM

358 0

B 1.00 Hz
38 0

T 1.40

10 NMR plot parameters

X 22.00 cm
oY 8.00 cm
P 170.000 ppm
1 12829.52 Hz
=2p -5.000 ppm
2 -377.34 Hz
SPMCM 7.95455 ppm/cm
4ZCM 600.31165 Hz/cm



5. Chiral HPLC trace of 1a-1l

Compound Column chiralcel Mobile Phase  ML/min ¢C) tymin)  tmin)
la ADH Hex:IPA 9:1 0.5 15 19.5 20.7
1b ADH Hex:IPA 9:1 0.5 15 20.1 21.1
1c ADH Hex:IPA 9:1 0.5 25 17.3 24.6
1d ADH Hex:IPA 9:1 0.5 15 16.3 18.0
le ADH Hex:IPA 9:1 0.5 15 32.6 34.3
1f ADH Hex:IPA 9:1 0.5 25 16.0 17.8
1g ADH Hex:IPA 9:1 0.5 25 17.7 21.1
1h ADH Hex:IPA 9:1 0.5 25 12.2 15.7
i ADH Hex:IPA 9:1 0.5 15 13.0 14.0
1j ADH Hex:IPA 9:1 0.5 15 25.9 27.6
1k ADH Hex:IPA 9:1 0.5 25 12.0 14.4
1l ADH Hex:IPA 9:1 0.5 15 10.7 12.2

S-25



la

ADH 9:1((E2 ¥t: 7 REE) 15°C

Retention Time

18.941

1: 212 nm, 8 nm

T T
10 15

T
25

T
30 35

Pk# Retention Time Area Area %
1 17.945 17603316 48.607
2 18.948 18612260 51.393
Totals 36215576 100.000
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\R-16Al 15%mol p2a
Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq
Run Time : 2008-1-27 17:17:09
Data Graph
Name w
200 N ““
150 H
l
100 ‘ ‘
\
50 -| “‘ \‘
Run Report
1:212 nm, 8 nm
Pk# Retention Time Area Area %
1 19.529 428621 6.54
2 20.685 6129439 93.46

S-26



Method Name: C:\CLASS-VP\Methods\Multi_pac.met

Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Totals 100.000
1b
O — H i
Retention Time A
[
I
n
A
lglg
0 ‘ s R‘L
1:212 nm, 8 nm
Pk# Retention Time Area Area %
1 20.978 11314043 49.454
2 21.845 11563826 50.546
Totals 22877868 100.000
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\ANR-19Al p2e’

Run Time : 2008-2-2 20:01:52
Data Graph
200 ;m e “”“
150 H
100 + H
\
|
50 fr\‘ “
0 M : ‘\
0 5 1‘0 1‘5 2‘0 2‘5 M mSl‘j‘eS 3‘5 A‘U A‘S 5‘0 5‘5 60
Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area  Area Percent
1 20.141 1474530 20.06
2 21.065 5875719 79.94
Totals 7350249 100.00

S-27
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1c

Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\p2m st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-4 17:37:17

Name ‘\

mAU

1: 212 nm, 8 nm

Pk # Retention Time Area Area Percent
1 17.247 6534895 50.06
2 24528 6520008 49.94
Totals 13054902 100.00
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\ANR-19AI p2m

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Run Time : 2008-2-14 17:41:11
Data Graph
e |
u
i
I
|
I
Y p‘l/\ } L__
Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area Area Percent
1 17.296 514076 9.72
2 24.605 4775268 90.28

S-28



Totals 5289344 100.00
1d
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\Al\p2s st
Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-20 22:44:26
300 ;me “,“ A
o
-
i
- oH
ol
o
o SN \L
1:212 nm, 8 nm
Pk # Retention Time Area  Area Percent
1 16.137 6446598 50.01
2 18.287 6444665 49.99
Totals| 12891262 100.00
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\Al\p2s R-19Al
Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq
Run Time : 2008-4-4 15:53:41
Data Graph
150 | Eme ‘/\“
I
I
100 “ ‘\
| ‘
i
/\ | “\
’ WW%“WWW‘MWWWMMM@ ‘y.w_f/’; R
0 2 4 s ‘ s ‘ Minlﬁtes e 1w 20
Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area Area Percent
1 16.288 814695 16.14
2 18.039 4234365 83.86
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Totals 5049060 100.00

1f

Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\p2o st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-4 18:36:28

Name (

mAU

WWMMWJ\WW‘ \\w
1:212 nm, 8 nm
Pk # Retention Time Area Height  Area Percent
1 15.861 2901027 141651 50.20
2 17.692 2877993 127522 49.80
Totals 5779020 269173 100.00
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\ANR-19Al p20

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq
Run Time : 2008-2-14 17:20:10

Data Graph

Name “‘

Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area Area Percent
1 15.960 841093 18.64
2 17.809 3671329 81.36

S-30



Totals 4512422 100.00

19
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\Al\p2q st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-20 21:19:51

Name

mAU

\j w ‘ Rt
1:212 nm, 8 nm
Pk # Retention Time Area  Area Percent
1 18.102 4099789 49.83
2 21.685 4128362 50.17
Totals 8228151 100.00
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:x\yuetao\Al\p2q R-19Al

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Run Time : 2008-2-20 21:44:38
Data Graph
Eme f\
H
I
I
|
.
Il
-
Run Report
1: 212 nm, 8 nm
Pk # Retention Time Area Area Percent
1 17.687 3058401 21.43
2 21.063 11215208 78.57
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Totals 14273609

1h

Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\p2n st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-4 18:04:07

100.00

Name |

mAU

1: 212 nm, 8 nm

Pk # Retention Time Area  Area Percent
1 12.170 5850977 49.80
2 15.719 5899024 50.20
Totals 11750000 100.00
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\ANR-19Al p2n

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Run Time : 2008-2-14 18:10:28
Data Graph
o [
soo]  Name H‘
I
250 ‘
.
0 ‘tL*ﬂi’L
0 5 10 15 20 25 Mi:gtes 35 40 45 50 55 60
Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area Area Percent
1 12.151 1484797 10.25
2 15.711 13002692 89.75

S-32




Totals 14487489

1i
Sample ID : AD-(9:1)-0.8-15
User Name : System
Filename : E:\yuetao\p2b st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq
Run Time :2007-12-7 15:34:24

100.00

Nam e \"‘ h

1:212 nm, 8 nm
Pk # Retention Time Area  Area Percent
1 13.184 1525903 49.62
2 14.054 1549566 50.38
Totals 3075469 100.00
Sample ID : ADH-(9:1)-0.5-10
User Name : System
Filename : E:\yuetao\ANR-19AI p2b

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Run Time : 2008-1-18 19:52:46
Data Graph
H
I
I
AN
Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area  Area Percent
1 12.990 934143 6.61
2 13.949 13200573 93.39
Totals 14134716 100.00
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1k

Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\Al\p2r

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-20 22:10:14

Name \'\

mAU

1: 210 nm, 8 nm

Pk # Retention Time Area  Area Percent
1 11.979 3501652 49.90
2 14.402 3516378 50.10
Totals 7018030 100.00
Sample ID : ADH-(9:1)-0.5-15
User Name : System
Filename : E:\yuetao\Al\p2r R-19Al

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq

Run Time : 2008-2-20 22:26:37
Data Graph
300 Eme ﬁ
I
‘\
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200 H
I
|
I
. WLLL 1"‘,\)
Run Report
1: 212 nm, 8 nm
Pk # Retention Time Area Area Percent
1 11.976 1504406 21.07
2 14.392 5636628 78.93
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Totals 7141034

1l
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename : E:\yuetao\p2p st

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : {Sequence Name}
Run Time : 2008-2-4 18:22:03

100.00

Name |

mAU

1: 212 nm, 8 nm

Pk # Retention Time Area Height  Area Percent
1 10.709 4848769 325844 49.83
2 12.185 4881624 291962 50.17
Totals 9730394 617806 100.00
Sample ID : ADH-(9:1)-0.5-25
User Name : System
Filename . E:\yuetao\ANR-19AI p2p

Method Name: C:\CLASS-VP\Methods\Multi_pac.met
Sequence Name : C:\CLASS-VP\Sequence\Multi_pac.seq
Run Time : 2008-2-14 17:04:27

Data Graph

Name "

Run Report

1: 212 nm, 8 nm

Pk # Retention Time Area  Area Percent
1 10.721 2953844 21.35
2 12.219 10882760 78.65
Totals 13836605 100.00
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