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General Methods. All NMR spectra were acquired using either a 400 MHz (100 MHz) NMR or
a 500 MHz (125 MHz) instrument and samples were dissolved in CDCl3. All of the compounds
prepared were oils unless specifically mentioned in the text. Infrared spectra were obtained
using the oils on NaCl plates on a FT-IR. Optical rotations were obtained on a Polarimeter at 20
°C. Chemical ionization mass spectra were obtained on a quadrupole GC/MS system. Fast atom
bombardment mass spectra were obtained on a mass spectrometer using a Xenon gun. Exact
mass experiments were carried out on this instrument at 1:10,000 resolution using linear voltage
scans. A HPLC system was used with a Chiracel OD-H column to determine the enantiomeric

excess for the catalytic asymmetric reductions for 5 and 10. All reagents were purchased and

used without further purification unless mentioned specifically. THF and Et;O were distilled
from sodium benzophenone ketyl and CH>Cly from calcium hydride. All moisture sensitive
reactions were conducted under a positive argon or nitrogen pressure. Column chromatography

was carried out on silica gel 60 with a 0.040-0.063 particle size (230-400 mesh). TLCs were

recorded on silica gel 60 F254 aluminum plates. Preparative chromatography was done on 1000

micron silica gel GF plates with UV 254.
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Current Data Parameters
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F2 - Acquisition Parameters
Date_ 20010711
Time 17.30
INSTRUM drx400
PROBHD S mm Multinu
PULPROG 2g30
TD 32768
SOLVENT CDC13
K_ NS 16
DS 2
SWH 6410.256 Hz
oTBS FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 228.1
(EtO)2(0)P DW 78.000 usec
(@] DE 4.50 usec
TE 300.0 K
3 — D1 1.00000000 sec
| ===z=z======= CHANNEL fl ============
NUC1 1H
Pl 7.70 usec
PL1 -6.00 dB
‘ SFO1 400.1320007 MHz
|
F2 - Processing parameters
sI 16384
[ sF 400.1300000 MHz
| WDW EM
\ SSB 0
| LB 0.30 Hz
GB 0
’J PC 1.00
__//r_h __/ 1D NMR plot parameters
ﬁ ‘ CX 20.00 cm
‘ wh F1p 8.000 ppm
[ F1 3201.04 Hz
F2P -0.500 ppm
‘ F2 -200.07 Hz
I = = - S N B < PRMCM 0.42500 ppm/cm
& 2 Iy L0 g 2 = 3 HZCM 170.05525 Hz/cm
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NAME 1v-~ar289
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 1009525
Time 13.57
INSTRUM drx400
PROBHD S mm Multinu
PULPROG z9pg30

10 65536
SOLVENT coci3

NS 155

0s 2

SWH 23148. 148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 1024

OW 21.600 usec
DE 4.50 usec
TE - 300.0 K
dit 1300000 sec
di2 (0200 sec
PL13 18.00 dB
D1 0.03000000 sec
CPDOPRG2 waltzi6
PCPD2 100.00 usec
SFQ2 400.1316005 MHz
Nuca2 1H

pL2 -6.00 dB
PL12 18.00 dB
P1 6.90 usec
DE 4.50 usec
SFO1 100.6232933 MHz
NUC1 13C

PL1 -6.00 dB
F2 - Processing parameters
SI 32768

SF 100.6127290 MHz
WOW EM

SS8 0

LB 1.00 Hz
GB 0

PC 1.40

1D NMA plot parameters

CXx 20.00 cm
FipP 210.000 ppm
F1 21128.67 Hz
Fap -10.000 ppm
Fe2 -1006.13 Hz
PPMCM 11.00000 ppm/cm
HZCM 1106.73999 Hz/cm
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OE 4.%.. usec
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01 1.000000¢ - sec
P1 7.70 usec
DE 4.50 usec
SFO1 4001320007 MHz
NUC1 1H
PLY -6.00 dB
F2 - Processing parameters
sl 16384
a r SF 400. 1300000 MHz
WO EM
~ 558 0
‘ L8 0.30 Hz
{ 68 0
i PC 1.00
oy 10 NMR plot parameters
A~ —_rrS \'JL iy Cx 20.00 cm
L F1P 8.000 ppm
! . . . - . Fi 3201.04 Hz -
g - - Fep -0.500 ppm
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Current Data Parameters

NAME v-ear2-79
= S = = S 3 = =SS 3 S 2366 BN PROCNO 1
o = 0 o © — o~~~ o = O oy O ™ < .
< 2 o e B o o~ o ~ N A ! F2 - Acquisition Parameters
Date_ 20000805
X Time 10.46
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 793
DS 2
SWH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 2048
DW 21.600 usec
DE 4.50 usec
TE 300.0 K
D1 0.05000000 sec
d1l 0.03000000 sec
d12 0.00002000 sec
z=z========= CHANNEL fl
NUCl 13C
Pl 6.90 usec
PL1 -6.00 dB
SFO1 100.6232933 MHz
z===zz=zz=== CHANNEL f2 ===zs==s======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 -6.00 dB
PL12 18.00 dB
) PL13 18.00 dB
‘ SFO2 400.1316005 MHz
F2 - Processing parameters
‘ SI 32768
SF 100.6127290 MHz
WDW EM
SSB 0
LB 1.00 Hz
\ e 0
PC 1.40
| 1D NMR plot parameters
X 20.00 cm’
Fip 220.036 ppm
F1 22138.41 Hz
F2P -10.036 ppm
‘ LI B B B I S L B T 7 T T I LI T T T T L T G | T LI T T T T LI T 1 T 1 F2 -1009.74 Hz
ppm 200 VL 150 125 100 75 50 25 0 pucH HoiTope oo

‘ HZCM 1157.40747 Hz/cm
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187 mg b-keto ester
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Current Data Parameters
NAME ear2.155
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 971118
Time 15.37
INSTRUM drx400
PROBHD S mm Multinu
PULPROG 7930
_ 10 32768
SOLVENT coc13
NS 16
0s 2
SWH 4789 .272 Hz
FIDRES 0.146157 Hz
AG 3.4210291 sec
;‘/ p— AG 256
DW 104.400 usec
} OE 4.50 usec
i TE 300.0 K
| D1 1.00000000 sec
i P1 7.70 usec
OE 4.50 usec
SFO1 400.1320007 MHz
NUC1 1H
v = i PLY -6.00 dB
F2 - Processing parameters
| SI 16384
! ~ SF 400 1300088 MHz
(44 WOW EM
SSB 0
LB 0.30 Hz
GB 0
. PC 1.00
//* i Alﬁ"/// 10 NMR plot parameters
— ,J\ - K ,//L CX 20.00 cm
FiP 9.000 ppm
J ) - " . BS s F1 3601.17 Hz
FeopP -0.500 ppm
F2 -200.07 Hz
PPMCM 0.47500 ppm/cm
= N = ey = = HZCM 190.06175 Hz/cm
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beta-keto ester
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Current Data Parameters
NAME ear2-2-181
EXPNO 1
PROCNQ 1

F2 - Acquisition Parameters

Date_ 980117
Time 11.38
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg30
0 65536
SOLVENT coc13
NS 1024
DS 2
SWH 23148.148
FIDRES 0.353213
AQ 1.4156276
RG 2048
DW 21.600
DE 4.50
TE 300.0
dit 0.0300000
di2 0.0000200
PL13 18.00
D1 0.05000000
CPDPRG2 waltz16
PCPD2 100.00
SF02 400. 1316005
NUC2 1H
PL2 -6.00
pL12 18.00
P1 6.90
DE 4.50
SFO1 100.6232933
NUC1 13C
PL1 -6.00

usec
usec
MHz

daB

F2 - Processing parameters

SI 32768
SF 100.6127290
WOW EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

CX 20.00
F1P 220.000
F1 22134.80
Fap 0.000
F2 0.00
PPMCM 11.00000
HZCM 1106.73999

MHz

Hz

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Current Data Parameters

NAME ear2.197
EXPNO 1
PROCND 1

F2 - Acquisition Parameters
Oate.. 80117
Time 11,47
INSTRUM arx400
PROBHD 5 ma Multinu
PULPROG 2030

T0 32766
SOLVENT €oc13

NS 16

DS 2

SHH 4789,272 Hz
FIDRES 0.1463157 H2
AQ 3.4210291 sec
RG 184

oW 104,400 usec
OE ) 4.50 usec
TE 300.0 K

D1 $.00000000 sec
3] 7.70 usec
114 4.50 usec
SFO1 400. 1320007 MHz2
NUC3 i

PL1 -6.00 uB
F2 - Processing parameters
SI 32768 .

SF 400. 3300492 MHz
NON EN

558 ]

LB $.00 Hz
68 0

PC 1.40

10 NMA plot parameters

[ 20.00 cm
Fip 9.000 ppm
F1 3601.17 Hz
Fap -0.500 ppm
F2 -200.07 Hz
PPMCM 0.47500 ppn/cn
HZCM 190.06177 Hz/cm
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Current Data Parameters

NAME 111-ear-260
EXPND 2
PROCND 1

F2 - Acquisition Parameters
Date_ 990623

Timg 8.56
INSTRUM drx400
PROBHD 5w Multinu
PULPROG 29ngq30

10 65536
SOLVENT coc13

NS 945

0s 2

SWH 23148.148 Hr
FIDRES 0.353213 Hz
AQ 1.4156276 sec
AG 2696.3

1] 21.600 usec
Ot 4.50 usec
TE 300.0 K .
ol 0.0300000 sec
012 0.0000200 sec
L3 18.00 d8
01 0.05000000 sec
CPBPRG2 walt2i6
£CPO2 100.00 usec
SF02 400 . 1316005 NHz
Nuc2 1H

PL2 -6.00 9B
PL12 18.00 dB
Py 6.90 usec
V3 4.50 usec
SFOM 100.6232933 MH2
NUC1 13C

PL1 -6.00 dB
F2 - Processing parameters
S1 32768

SF 100.6127290 MHz
WOK EM

SS8 [+}

X:] 1.00 Hz
68 0

PC 1.40

10 NMA plot parameters

[#4 20.00 cm
FiP 200.000 ppm
Fi 20122.55 Hz
Fop 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1006.12732 Mz/cm



ppm
7.82602
7.81040
7.70779
7.70401
7.70048
7.45429
7.43850
7.42273
7.28360
7.23389
7.21498
6.94435
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I NQ2UVONN YT AMNOYODOVWNONNWO-WVWODWINOOOM—dOO OO £
OO -ODNDDDONNODYTNONMNDITITMAUD“OMITOON 0B % o PROCNO
BRI T DN 00O0ONCTOND0DDNNTOITOTOAUOID < 60 & (o] OH o)
DLADVDOVAOVNDAUST AN T DOONOORNNANDDMAODN OO N I A O
mmmmmcnr\Lor\v\l\cn!\v\Lovvmmmmmoor\nommmmw—'ooocn« F2 - Acquisitic
LOUOBWLTIITITOMOUUUNUUUUUUUUAUNU S A~ — o - - OO ?Me et 14
1me i
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
0 32768
SOLVENT coci3
NS 65
0s 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0448356 sec
RG 1149 .4
oW 62.400 usec
OE 6.00 usec
TE 300.0 K
D1 0.03000000 sec
CHANNEL f1 =
1H
7.70 usec
-4.00 dB

500. 1320005 MHz

F1 - Acquisition parameters

NDO 2
T0 256
SFO1 500. 1325 MHz
FIDRES 23.475060 Hz
SW 12.016 ppm
F2 - Processing parameters
SI 32768
SF 500.1300017 MHz
o WOW EM
SsB 0
LB 0.30 Hz
GB 0
— PC 1.00
‘/— / F1 - Processing parameters
SI 1024
S VA S e 2
L_/\J SF 5001300000 MHz
WOW no
v SSB 0
LB 0.30 Hz
GB 0
~Yalo| V= o = RN <||ou[ o @ oo |~ < —
@ | — [ (o)} ~t (o)} ~ [s0] Q|| w [e)} ol |l [q¥] oo} ~t 1D NMR plot parameters
&< || | [le} < < [Te] o< Vel [ee] || o | [ [Te] oX 20.00 cm
ol el = 5 @ . : . 5 PR
E -t | =t (@)} ~t -~ -~ -t -~ -t -t [qV] - - w ‘E % Cy 12.90 cm
= F1pP 8.000 ppm
F1 4001 .04 Hz
Fep -0.500 ppm
I'YY_T_fIII\IIIIYVV!,IY_I'III]IT}IIIIIIIl‘IIIIIII|||III]II||Y||Y‘1 ;iCM (;ESSSgéHZ/
¥ M 4 ppm/cm
5 4 3 2 ! 0 HZCM 212.55525 Hz/cm
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ppm
170.152
165.339
165.009
151.729
140.525
138.468
136.676
131.859
129.792
128.141 -
123.342
119.914
119.309
115.630
77.935
77.178
76.924
76.670
73.875
72.015
68.250
53.585
41.539
39.550
37.908
31.976
31.545
29.619
28.356
25.216
15.919
15.676
13.159

—220.499

W RG22 i

Current Dat. (O

NAME v

EXPNO

PROCNO (0]

F2 - Acquisition Paramete
Date _ 20011024
Time 8.56
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
0 65536
SOLVENT cbci13
NS 46028
DS 4
SWH 31446.541
FIDRES 0.479836
AQ 1.0420883
RG 2048
oW 15.900
DE 6.00
TE 300.0
D1 0.10000000
di1 0.03000000
di2 0.00002000
======== CHANNEL f1 ==
NUC1 13C
P1 6.50
PL1 5.00
SFO1 125.7719472

OH
14

usec
aB

a8
daB
MHz

MHz

Hz

CPDPRG2 waltz16
NUC2 1H
PCPD2 95.00
PL2 17.50
PL12 19.00
PL13 30.00
SFO2 500. 1325000
F2 - Processing parameters
SI 65536
SF 125.7578008
WOW EM
SSB 0
LB 1.00
GB 0
PC 1.40

10 NMR plot parameters

Cx 20.00
Cy 0.00
F1P 230.000
2] 28924 29
Fap 0.000
F2 0.00
PPMCM 11.50000
HZCM 1446 21472

cm
cm
ppm
Hz
ppm
Hz

ppm/cm

Hz/cm
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INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2g30
D 32768
SOLVENT CDC13
NS 81
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 228.1
DW 78.000 usec
DE 4.50 usec
TE 300.0 K
Dl 1.00000000 sec
============ CHANNEL fl ============
NUC1 1H
Pl 7.70 usec
PL1 -6.00 dB
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 16384
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
P L,

— 3 00
b I _/‘_’/4 _ 1D NMR plot parameters

CX 20.00 cm
F1pP 8.000 ppm
F1 3201.04 Hz
F2P 0.000 ppm
F2 0.00 Hz

=SISIZ| 1] 1S B 2 2 = = =13 PPMCM 0.40000 ppm/cm

= Il s I e I o o gl — < || HZCM 160.05200 Hz/cm
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INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 34687
DS 2
SWH 26178.010 Hz
FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 1625.5
DW 19.100 usec
DE 4.50 usec
TE 300.0 K
D1 0.05000000 sec
di 0.03000000 sec
d12 0.00002000 sec
=z========== CHANNEL fl
NUC1 13¢
Pl 12.30 usec
PL1 2.00 dB
SFO1 100.6232933 MHz
== CHANNEL f2 =============
CPDPRG2 waltzl6
NuC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 18.00 dB
PL13 18.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127290 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
F1P 225.000 ppm
F1 22637.87 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 11.25000 ppm/cm

HZCM

1131.89319 Hz/cm




Hz
4082 .96
4081.23
4076.27
4074 .55
3929.03

Integral
3.004
10.456

3927.21
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Current Data Parameters

NAME vi-ear-159b
EXPNO g
PROCNO 1

F2 - Acguisition Parameters

Date_ 20011104
Time 11.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
0 32768
SOLVENT Ccoc13
NS 152
0s 2
SWH B8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0448356 sec
RG 645.1
OW 62.400 usec
DE 6.00 usec
TE 300.0 K
01 0.03000000 sec
= CHANNEL f1 ==
1H
P1 7.70 usec
PL1 -4.00 dB

5001320005 MHz

F1 - Acquisition parameters
NDO
0 256

SFO1 500.1325 MHz
FIDRES 23.475060 Hz
SW 12.016 ppm

F2 - Processing parameters

SI 32768
SF 500.1300017 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
F1 - Processing parameters
SI 1024
Mc2 QF
SF 500. 1300000 MHz
WOW no
SSB 0
LB 0.30 Hz
GB 0

10 NMR plot parameters

cx 20.00 cm
cy 12.50 cm
FiP 8.500 ppm
F1 4251 .10 Hz
FapP 0.000 ppm
F2 0.00 Hz
PPMCM 0.42500 ppm/cm

HZCM 212.55525 Hz/cm



ppm

TT~—220.470

170.177
165.449
165.052
151.729
141.295
138.470
136.863

—195.893
136.711

133.167

132.867
130.036
129.738

128.389
125.005
119.372
115.683

78.008
77.180
76.926
76.672
73.874
72.091
68.214
60.310
53.538
41.591
39.547
37.900
32.009
31.566
29.616
28.339
25.231
22.770

8.961
17.787
15.892
15.726
14.114
13.158
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S16

NAME 1530-c
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date _ 20011105
Time 8.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 29pg30
10 65536
SOLVENT coc13
NS 68836
0s 4
SKH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 4096
OwW 15.300 usec
OE 6.00 usec
TE 300.0 K
01 0.10000000 sec
dit 003000000 sec
di2 0.00002000 sec
= CHANNEL f1 =
13C
6.50 usec
5.00 dB
125.7719472 MHz

= CHANNEL f2 =

CPOPRG2 waltz16
NuC2 1H
PCPO2 95.00 usec
pL2 17.50 dB
PLI2 19.00 dB
PL13 30.00 dB
SF02 500. 1325000 MHz

F1 - Acauisition parameters

NDO 2

10 256
SFO1 500.1325 MHz
FIDRES 23 475060 Hz
SH 12.016 ppm

F2 - Processing parameters

SI 69536
SF 125.7578008 MHz
WOW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40

F{ - Processing parameters

SI 1024

Mce2 aF

2 500. 1300000 MHz
WowW no

SsB o}

LB 0.30 Hz

GB 0

10 NMR plot parameters

cx 20.00 cm

cy 0.00 cm
FiP 225.000 ppm
F1 2829550 Hz
FeP 0.000 ppm
F2 0.00 Hz
PPMCM 11.25000 ppm/cr
HZCM 1414 77527 Hz/cm





