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3-(Phenylthio)cyclohexanone (4a)

'H NMR (400 MHz, CDCls) § 7.40-7.43 (m, 2H), 7.25-7.33 (m, 3H), 3.39-3.45 (m, 1H), 2.65-2.70
(m, 1H), 2.28-2.40 (m, 3H), 2.10-2.16 (m, 2H), 1.66—1.78 (m, 2H) ppm; BC NMR (100 MHz,
CDCls3) 6 208.71, 133.15, 132.96, 129.03, 127.74, 47.69, 46.04, 40.83, 31.15, 23.97 ppm; IR 2946,
1715, 1222, 745, 694 cm '; MS (EI) m/z 206 (M"), 110, 97. HPLC analysis: CHIRALPAC IA,
hexane/i-PrOH = 90/10, flow rate = 1.0 ml/min, retention time; 6.6 min (S) and 8.3 min (R).

3-(4-tert-Butylphenylthio)cyclohexanone (4b)

'H NMR (400 MHz, CDCl3) § 7.31-7.37 (m, 4H), 3.33-3.39 (m, 1H), 2.64-2.69 (m, 1H), 2.25-2.39
(m, 3H), 2.09-2.19 (m, 2H), 1.66—1.77 (m, 2H), 1.30 (s, 9H) ppm; *C NMR (100 MHz, CDCl;) &
208.85, 151.13, 133.42, 129.26, 126.07, 47.83, 46.29, 40.84, 34.55, 31.22, 24.05 ppm; IR 2963, 1716,
734 cm ' MS (EI) m/z 262 (M"), 166, 97. HPLC analysis: CHIRALPAC IA, hexane/i-PrOH = 90/10,

flow rate = 1.0 ml/min, retention time; 4.9 min (S) and 5.4 min (R).

3-(2-Naphthylthio)cyclohexanone (4¢)

'H NMR (400 MHz, CDCls) & 7.74-7.89 (m, 4H), 7.43-7.49 (m, 3H), 3.48-3.55 (m, 1H), 2.68-2.75
(m, 1H), 2.26-2.43 (m, 3H), 2.07-2.16 (m, 2H), 1.62-1.75 (m, 2H) ppm; BC NMR (100 MHz,
CDCls3) 6 208.54, 133.41, 132.34, 131.91, 130.24, 130.02, 128.50, 127.54, 127.31, 126.48, 126.29,
47.55, 45.86, 40.70, 31.04, 23.82 ppm; IR 2933, 2858, 1713, 820, 746 cm '. HPLC analysis:
CHIRALPAC IA, hexane/i-PrOH = 90/10, flow rate = 1.0 ml/min, retention time; 9.2 min (S) and
10.5 min (R).

3-(Phenylthio)cycloheptanone (4d)

'H NMR (400 MHz, CDCls) § 7.33-7.42 (m, 2H), 7.23-7.33 (m, 3H), 3.38-3.44 (m, 1H), 2.68-2.82
(m, 2H), 2.44-2.60 (m, 2H), 2.12-2.17 (m, 1H), 1.94-2.00 (m, 1H), 1.81-1.88 (m, 1H), 1.62—1.78 (m,
2H), 1.46-1.57 (m, 1H) ppm; °C NMR (100 MHz, CDCl3) & 211.47, 133.96, 132.34, 129.01, 127.40,
49.41, 44.10, 43.94, 36.79, 28.05, 23.82 ppm; IR 3057, 2929, 2856, 1670, 1478, 1440, 741, 692 cm .
HPLC analysis: CHIRALPAC AS, hexane/i-PrOH = 50/50, flow rate = 1.0 ml/min, retention time;
7.8 min (R) and 12.0 min ().

1,3-Diphenyl-3-(phenylthio)propan-1-one (4e)
'H NMR (400 MHz, CDCls) & 7.88 (d, J = 7.4 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 7.43 (t, J = 7.7 Hz,
2H), 7.31-7.34 (m, 4H), 7.17-7.27 (m, 6H), 4.95 (dd, J= 6.0, 8.1 Hz, 1H), 3.67 (dd, J = 8.2, 17.2 Hz,

1H), 3.57 (dd, J = 5.9, 17.2 Hz, 1H) ppm; '*C NMR (100 MHz, CDCl;) & 196.88, 141.07, 136.56,
134.13, 133.17, 132.61, 128.76, 128.51, 128.36, 127.95, 127.70, 127.42, 127.27, 48.07, 44.56 ppm;
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IR 3060, 2902, 1679, 1451, 1230, 739, 696, 684 cm'. HPLC analysis: CHIRALCEL OD,
hexane/i-PrOH = 99/1, flow rate = 1.0 ml/min, retention time; 15.0 min (S) and 18.1 min (R).

tert-Butyl 2-(diphenylmethyleneamino)-3-phenylpropanoate (5a)

'H NMR (400 MHz, CDCl3) § 7.56-7.58 (m, 2H), 7.24-7.38 (m, 6H), 7.15-7.21 (m, 3H), 7.04-7.06
(m, 2H), 6.59 (br d, J = 5.8 Hz, 2H), 4.11 (dd, J = 4.3, 9.2 Hz, 1H), 3.23 (dd, J = 4.3, 13.3 Hz, 1H),
3.16 (dd, J = 9.2, 13.3 Hz, 1H), 1.44 (s, 9H) ppm; *C NMR (100 MHz, CDCl;) & 170.81, 170.29,
139.51, 138.30, 136.32, 130.05, 129.84, 128.68, 128.15, 128.04, 128.01, 127.90, 127.61, 126.12,
81.10, 67.89, 39.54, 28.00 ppm; IR 3060, 3028, 2977, 2928, 1735, 1150, 1081, 698 cm '. HPLC
analysis: CHIRALCEL OD, hexane/i-PrOH = 99/1, flow rate = 1.0 ml/min, retention time; 6.7 min
(R) and 10.3 min (S).

tert-Butyl 2-(diphenylmethyleneamino)pent-4-enoate (Sb)

'H NMR (400 MHz, CDCls) § 7.63-7.65 (m, 2H), 7.30-7.47 (m, 6H), 7.16-7.19 (m, 2H), 5.67-5.77
(m, 1H), 5.00-5.09 (m, 2H), 4.01 (dd, J = 5.3, 7.6 Hz, 1H), 2.57-2.70 (m, 2H), 1.44 (s, 9H) ppm; *C
NMR (100 MHz, CDCl3) 6 170.87, 170.11, 139.67, 136.62, 134.68, 130.15, 128.77, 128.48, 128.36,
127.95, 127.90, 117.27, 81.02, 65.78, 38.12, 28.04 ppm; IR 3061, 2978, 2925, 1734, 1624, 1153, 698
cm . HPLC analysis: CHIRALPAC IC, hexane/i-PrOH = 99/1, flow rate = 1.0 ml/min, retention
time; 6.8 min (R) and 8.1 min ().
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Current Data Parameters

NAME Mar04-2009
EXPNO 100
PROCNC 1
F2 - Acquisition Parameters
Date_ 20090304
Time 13.41
INSTRUM dpx400
PROBHD 5 mm QNP 1H/1
PULPROG 230
™ 65535
{ SOLVENT cocl3
b 16
s 2
BnO gno OBnOBN S 8278.146 Bz
FIDRES 0.126314 Hz
A 3.9584243 sec
2b (Ar = 4-CF3-CgHy) - B
W 60.400 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
E ==== CHANNEL f1 ===

Cl 1H
Pl 8.90 usec
PL1 -2.00 d8
SFO1 400,1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300090 MHz
WDW M
5SB 0
LB 0.30 Hz
GB 0
P 1.00

1D MMR plot parameters
0:¢

20.00 cm
Flp 10.000 ppm
F1 4001.30 Hz
F2P -1.000 ppm
F2 -£00,13 Hz
E cl2 )iz [=s)e =R = e fong ) D py PPMCM 9.55000 ppm/cm
) o[ S[S] [=|e|S S| e = =g S =4 HZCH 220.07150 Hz/cm
Pl O fI<t | |[\O — | [ <O <t <t [ Lo —
& o
[ T I ’ ' T | I T T I
opm 8 6
Current Data Parameters
‘ NANE M2r04-2009
EXPNO 250
PROCHNO 1
F2 - Acquisition Parameters
Date_ 20090304
Time 20.59
INSTRUM dpx400
PROBHD 5 mm QNP 1H/1
PULPROG 30
™
SOLVENT
NS
DS 2
SWE 25125.629 Hz
BnO gho OBnOBN FIDRES 0.383387 He
AQ 1.3042164
RG 818
2b (Ar = 4-CF3-CgHy) i 1.
DE 6.0
TE 30 {
D1 2.00000000 sec
Dil 0.03090000 sec
jub] 0.00002000 sec
CHANNEL fL
NUCL 13C
Pl 8.00 usec
PLL aB
SFO1 100. MHZ
CHANNZL £2 = ===
CPDPRG2 waltzl6
NUC2 11
PCPD2 80.00 usec
PL2 -2.00 B
PL12 18.00 a8
PL13 18.00 a8
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127754 MHz
oW EM
553 ¢
iB 1.00 Hz
GB 0
PC 1.40
1D ¥MR plot parameters
Cx 20.00 cm
F1p 200.000 ppm
Fl 20122.55 Hz
F2P -10.000 ppm
o ' ‘ ' ' ' I ' ' ‘ : P 6500
. A r PRHC) 50000 em
ppn 150 100 50 0 H7CH 1056, 3420 Ez/om
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Current Data Parameters

NAME Mar04-2009
EXPNO 230
PROCNO 1
F2 - Acquisition Parameters
Date_ 20090304
Time 19.55
INSTRUM dpx400
PROBHD 5 mm QNP 1H/1
PULPROG 2930
D 65536
SCLVENT CBC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 322.5
oW 60.400 usec
DE 6.00 usec
TE 300.0
ol 1.00000000 sec
cl 10
Pl 8.90 usec
PLL -2.00 dB
SFOL 400.1324710 ¥Hz
F2 - Processing parameters
1 32768
SF 400.1300080 MHz
WDW o
S8 0
LB 0.30 Hz
GB 0
PC 1.00
1D MMR plot parameters
Cx 20.00 cm
F1p 10.000 ppm
FL 4001.30 Hz
F2P -1.000 ppm
F2 -400,13 Hz
PEMCH 0.55000 ppm/cm
HZCH 220.07150 Hz/cm

Current Data Parameters

NAME Mar05-2009
EXPNO 150
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090205
Time

INSTRUM

PROBHD

PULPROG

m

SOLVENT

NS

DS

SWE

FIDRES

AQ

RG 16384

oW 19.90C usec
DE 6.00 usec
TE 300.0 K
DL 2.00000000 sec
Dli 0.03000000 sec
D12 0.00002000 sec

== CHANNEL f1
13¢C

.00 usec
-2.00 dB

== == CHANNEL f2
CPPPRGZ waltzlf
Nucz it
PCPD2 80.00 usec
PL2 -2.00 dB
PL12 18.00 dB
PL13 18.00 dB
SF02 400.1316005 Mz
F2 - Processing parameters
ST 32768

SF 100.6127800 ¥Hz
WO EM
S8 ¢

LB 1.00 nz
CB 0

o 1.40

1D ¥R plot parameters

X 20.00 cm
F1? 200.000 ppm
F1 20122.55 Hz
F2P 000 ppm

2 -1006.13 Hz
PPHCH 10.50000 ppm/cm
HICM 1056.43420 Hz/cm
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4a: CHIRALPAC IA, hexane/i-PrOH = 90/10, 1.0 ml/min

315

e
o S..
U Ph .
racemic
4a
: UL
¥
BT HEEA TYPE WIDTH HRERY RT
6.815 26271768 SBE L1999 4%.21286 6.613
2.04R 2h483152 SBR 2Rz 5a, 18714 g,384

4b: CHIRALPAC IA, hexane/EtOH = 90/10, 1.0 ml/min

(e] S
U \©\ racemic
t-Bu
4b

5. %7308

RT AREA TYRE WIDTH AREAY RT.
4.985 14464632 SEB .148 SB.16156 4.905
5.377 14371496 SPB . 157  49.8385@ 3.388

4c: CHIRALPAC IA, hexane/i-PrOH = 90/10, 1.0 ml/min

9.882

S

A

(o} S I
U racemic

4c {

.]L
RT AREA TYFE WIDTH AREA% RT
9.882 292115064 SBE -213 58.85765 9.159
ie.461 29144288 BB . 248 49,94234 18,332
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(0] S.
U Ph 23% ee

4a

ARER TYRE
9344416 PE
5869491 RE

4b
AREA. TYRE
786430 BH
15496664 SHB-

4c
AREA TYPE
14624808 P8
26175084 PE

6.618

a4

WIRTH
161
. 188

o 8
@ \©\ 23% ee
t-Bu

o .8

AREAN
61.42@22
38.357978

288

-

WIDTH AREAX
. 156 38.63459
. 166 £1.36539

¥ |

WIDTH AREA%
. 289 41.49654
« 237 58.50346
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4d: CHIRALPAC AS, hexane/ i-PrOH = 50/50, 1.0 ml/min

H.814

o S~Ph . o S—pn
racemic ﬁ @ 20% ee
4d 4d
RT AREA TYPE WIDTH AREAX RT AREA TYPE
§.414 BB2BEE9E BE . 498  49.98211 F.848 18578344 BE
12.286 36482096 BE  .B8@9 58.89787 12.828 70692864 BE
4e: CHIRALCEL OD, hexane/ i-PrOH = 99/1, 1.0 ml/min
_Ph g ~Ph
i 7 i s i i 13% ee
racemic - %
Ph)U\Ph PhMPh
4e de
RT AREA TYRE WIDTH HREAY RT AREA TYEE
14,396 15531776  BY . B35 49.95787 15.845 16843664 Py
17.185 15557976 YEB 1,843 50.84214 18.8685 zi13978t1z B
5a: CHIRALCEL OD, hexane/ i-PrOH = 99/1, 1.0 ml/min
o 3 o
Ph,C=N . S Ph,C=N
Ot-Bu racemic Ot-Bu 8% ee
Ph Ph
5a 5a
L
RT AREA TYRE WIDTH AREAX RT AREA. TYPE
6,762 31113328 BB L4153 49.92125. €.723 35332688 BE
168,248 31211488 BE . 589 58.87874 186,265 38268704 BB

S-7

&4

7

WIDTH AREAX
L 428 59.86283%
634 48.137%7

WIODTH ARREMAX
L 532 43.,.38717
1.87% S6.61285

i
|
|

HIDTH AREaX
. 489 83.87112
518 46, 128826
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5b: CHIRALPAC IC, hexane/i-PrOH = 99/1, 1.0 ml/min

Ph,C=N

RT

0
Ot-Bu racemic
=
5b
P
AREA TYPE WIDTH AREA%N

6.72¢ 1B823664 FB 293 §@.28518
7.82% 1067880894 BE L2987 49.,714383

S-8

o}
thc=N\)L

Ot-Bu 9% ee
=

N
5b

RT AREA TYRE WIDTH
£.811 25435168, BE. 278
£.8687 30384648 FE . 294

5,811

8,867

L

AREAX
45.56433
54.43589
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