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General procedure
(R)-(+)-3-(2-Nitropropane-2-yl) cyclohexanone. A mixture of 2-cyclohexen-1-one (50
ML, 0.52 mmol), 2-nitropropane (100 uL, 1.1 mmol), 2,5-dimethylpiperazine (60 mg,
0.53 mmol) and a catalytic amount of L-Proline (0.2.2 mg, 0.02 mmol) were stirred in
reagent grade chloroform previously passéd though a bed of Brockmann 1 grade basic
alumina.'’” (4 mL) for 62 h ét rt. The reaction' mixture was diluted with CH,Cl, and
washed with aqueous HCl (3%). Tﬁe organic phasg was dried (MgSQO,), ﬁltered,'
concentrated and chromatographed on a silica gel column to obtain a colorless solid (84
mg, 88%). [ap +23.3 (¢ 1.0, CHCL;, 93% ee). Lit’ [a]p +15.0 (c 1.0, CHCL, 59% ee);
- 'TH-NMR (400 MHz, CDCL) 5 245230 (m, 3H), 2.28-2.17 (m, 1H), 2.17-2.05 (m,
2H), 1.83-1.74 (m, 1H), 1.74-1.48 (m, 1H), 1.55 (s, 3H), 1.54 (s, 3H), 1.48-1.33 (m, 1H),;
BC-NMR (100 MHZ, CDCl;) o 208.9, 90.6, 46.5, 42.6, 40.7, _25.?, 24.3,235, 224 IR
(CH,Cly) 1715.5, 1540.4, 1457.8, 1400.9,‘ 1376.0, 1348.3 and 1267.0 cm™ ; HRMS’
(FAB) calcd. for C9H16NO3+ ‘((M+lj+)- 186.1130, found 186.1138: Under. argon
atmosphere a mixture of 3-(2-Nitropropane-2-yl) cyclohexanone (42.5 mg, 0.23 mmol),
(2R,3R)-2,3-butane diol (40 UL, 0.44 mmol) and a catalytic amount of p- -toluensulfonic
acid in dry benzene (5 mL) were heated at reflux for l:hf The reaction was cooled to rt,
added ethyl acetate (20 mL) ana washed with saturated NaHCO; (3 X 5 mL). The
organic phase was dried (MgSO,), filtered, and concentrated to obtain the correspdnding
ketal as a colorless oil (55 mg, 93%). (The enantiomeri;: excess was determined by

NMR (100 MHz, CDC13) of the ketal, observing at § 44.7/44.2, 38.8/37.7 and 37.2/36.1.
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(+)-3-Nitromethyl cyclohexanone. [c]p +8.1 (c 1.8, CHCl3, 71% ee). Lit? [a]p +9.4

(¢ 1.0, CHCls, 45% ee). Lit. '° [a]p -0.67 (c 2.37, CHCL,, 6% ee); HRMS (FAB) calcd.

for C;HNO;™ (M+1)Y) 158.0817, found 158.0811; The enantiomeric excess was
determined by "C-NMR (75 MHz, CDCls) of the ketal with (2R, 3R)-2,3-butane diol,

observing at 6 40.1/39.3, 36.4/35.5, 34.7/34.4 aﬁd 22.0/21.6.

(+)-3-(1-Nitrocyclopentyl) cyclohex;(lnone. [a]p -8.2 (¢ 1.3, CHCl3, 93% ee); 'H-
NMR (400 MHz, CDCl3) 6 2.75-2.59 (m, 2H), 2.51-2.34 (m, 2H), 2.60-2.32 (m, 4H),
1.98-1.88 (m, 1H), 1.86-1.50 (m, 7H), 1.47-1.32 (m, 1H); C-NMR (100 MHz, CDCl,)
d 209.2, 103.3, 46.0, 43.6, 40.8, 35.0, 34.3, 26.9, 24.5, 23.6, 23.5; IR (neat) 1715.3,
1530.6, 1450.1, 1434.4, 1352.1 and 1320.7 cm™!; The enantiomeric excess was determined
by BC-NMR (100 MHz, CDC13) of the ketal with (2R, 3R)-2,3-butane diol, observing at
6 43.2/42.8,39.2/38.1 and 36.5/35.5. |

(+)-3-(1-Nitrocyclohexyl) cyclohexanone. [a]p +2.2 (¢ 1.4, CHCls, 93% ee); HRMS
(FAB) caled. for C12HzoNO;™ (M+1)Y) 226.1443, fomd'226.1437; "l;he enantiomeric
excess was detérmined by BC-NMR (100 MHz, CDC13) of the ketal with (2R, 3R)-2,3-

butane diol, observing at 6 44.6/44.0, 38.0/36.9 and 36.6/35.5.

(+)-3-(2-Nitroethyl) cyclohexanone. (Less polar). [a]p +7.8 (c 0.4, CHCl,, 51% ee);
HRMS (FAB) calcd. forA CsHNO;"  (M+1)") 172.0974, found 172.0979; The
enantiomeric excess was determined by *C-NMR (75 MHz, CDCl;) of the ketal with

(2R, 3R)-2,3-butane diol, observing at § 22.1/21.7.
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(+)-3-(2-Nitroethyl) cyclohexanone. ‘ (More polar). [@]p +5.2 (¢ 0.4, CHCls, 49% ee);
HRMS (FAB) caled. for CgH;32NO;" ((M+1)") 172.0974, found 172'.0979; The |
enantiomeric excess was determined by BC-.NMR (75 MHz, CDCL) of the ketal with
(2R, 3R)-2,3-butane diol, observing at § 22.3/22.0.

(+)-3-(5-Nitropentene) cyclohexanone. (Less polar). [a]b ‘+18.7 (c 0.4, CHCI;, 81%

| ee); HRMS (FAB) calcd. for Cy;HgNO3™ (M+1)") 212.1286, found 212.1294; The
enantiomeric excess was determined by BC-NMR of the ketal with (2R, 3R)-2,3-butane
diol, observing at (75 MHz, CDCl3)d 36.5/35.5 and 22.1/21.7 and (100 MHz, CgD) at & |
23.0/22.5.

(-)-3-(5-Nitr6pentene) cyclohexanone. (More polar). [a]p -6.6 (¢ 0.3, CHCl;, 53%
ee); HRMS (FAB) caled. for C;HigNOs™ (M+1)") 212.1286, found 212.1291; The
enantiomeric excess was determined by *C-NMR  of the ketal with (2R, 3R)-2,3-butane
diol, observing at (75 MHz, CDCl;)$ 36.5/35.5 and 22.4/22.1 and (100 MHz, C¢Dg) at &
23.3/22.9(6). |
(+)-3-Nitromethyl cycloheptandne. [alp +45.4 (c 1.6, CHCl;, 72% eej. Lit® [alp
+25.1 (¢ 1.0, CHCI3, 41% ee); HRMS (FAB) calcd. for C8H14NO3+ ((M+1)+j 172.0974,
found 172.0977; The enantiomeric excess was determined by '*C-NMR (100 MHz,

CDCl3) of the ketal with (2R, 3R)-2,3-butane diol, observingat § 110.0/109.5, 42.6/42.0

and 27.5/25.8.
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(+)-3-(2-Nitropropane-.2-yl) cycloheptanone. [a]p +67.7 (¢ 2.1, CHCl;, 86% ee). Lit.
[a]p +51.8 (c 1.0, CHCI, 73% ee); HRMS (FAB) caled. for CjgH;gNO;* (M+1)")
200.1287, found 200.1278; The enantiomeric excess was determined vby BC-NMR (100
- MHz, CDCl;) of the ketal with (2R, 3R)-2,3-butane diol, observing at 6 110.2/109.5 and
28.9/28.5‘. |
(+)-3-(1-Nitrocyclopentyl) cyclohepténone. [alp +44.0 (c 1.4, CHCl3, 87% ee). Lit.°
[alp 4;34.4 (c 1.0, CHCls, 67% ee); HRMS (FAB) calcd. for C;,H,oNO5" ((M+1)+j
226.1443, found 226.1448; The enantiomeric excess was determined by *C-NMR (100
MHz, CDCI;) of the ketal with (2R, 3R)-2,3-butane diol, observing at § 110.4/109.6,
35.7/35.1 and 22.1/21.5.
(+)-3-(1-Nitrocyclohexyl) cycloheptanone. [c]p +46.6 (c 2.2, CHCl;, 89% ee). Lit.?
[a]lp +41.7 (c 1.6, CHCI3, 84% ee); HRMS (FAB) calcd. for Cj3Hp,NO;* (M+1)H
240.1599, found 240.1595; The enantiomeric excess was determiﬁed. by BC-NMR (100
MHz, CDCL) of the ketal with (2R, 3R)-2,3-butane diol, observing at & 110.3/109.4,

28.5/27:9 and 26.3/24.7.

(+)-3-(Nitromethane) cyclopgntanone. [a]lp +66.9 (c 0.6, CHCI3, 62% ee); HRMS
(FAB) calcd. for C6H,0NO3.+ (M+DH 144.0656, found 144.0661; The enantiomeric
excess was determined by *C-NMR (75 MHz, CDCl,) of the ketél with (2R, 3R)-2,3-

butane diol, observing at § 41.5/41.1, 36.8/36.5, 35.5/35.1 and 27.2/26.8.
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(+H)-3-(2-Nitropropyl) cyclopentanone. [c]p +84.2 (¢ 0.9, CHCL,, 75% ee); HRMS

(FAB) calcd. for CgHNO5* (M+1)") 172.0974; found 172.0973; The éﬁantiomeric
- excess was determined by BC-NMR (100 MHz, CDCl;) of the ketal with (2R, <3R)-2,3v-

butane diol, observing at § 46.0/45.6, 39.4)39.2, 37.3/37.0 and 24.9/24.6. |

(+)-3-(1-Nitrocyclopentyl) cyclopentanone. [a]y +73.5 (¢ 1.3, CHCL;, 76% ee);
HRMS (FAB) caled. for C;oH;gNO3™ ((M+1)") 198.1130, vfound 198.1127; The
enantiomeric excess was determined by *C-NMR (100 MHz, CDCl,) of the ketal with
(2R, 3R)-2,3-butandiol, observing at 6 44.4/43.9, 40.0/39.8 and 37.1/36.9.

(+)-3-(1-Nitrocyclohexyl) cyclopentanone. [c]p +236.4 (g 0.2, CHCI;, 76% .ee);
HRMS (EI) calcd. for C“ngI;IO3+ M+) 211.1208, found 21 1.‘1203 ; The enantiomeric
excess was determined by C-NMR (75 MHz, CDCL) of the ketal with (2R, 3R)-2,3-
butane diol, observing at 6 47.2/47.6,39.0/38.7, and 37.2/36.9.

(+)-3-(Nitroethyl) cyclopentanone. (Less polar). [a]p +75.1 (c 0.7, CHCl;, 65% ee);
HRMS (EI) caled. for C;HNO;" (M+) 157.0739, found 157.0738; HRMS (FAB) calcd.
for CH;;NO;* (M+1)") 158.0817, found 158.0824; The enantiomeric excess was
determined by *C-NMR (100 MHz, CDCl;) of the ketal with (2R, 3R)-2,3-butane diol,
observing at 6 37.0/36.7 and 27.2/26.8.

(+)-3-(Nitroethyl) cyclopentanone. (More polar). [c]p +83.8 (c 0.5, CHCl;, 64% ee);

HRMS (FAB) caled. for C;H;,NO;* ((M+1)") 158.0817, found 158.0824: The
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enantiomeric excess was determined by *C-NMR (100 MHz, CDCL) of the ketal with

(2R, 3R)-2,3-butane diol, observing at § 37.2/36.9 and 26.2/25.9.
(+)-3-(5-Nitropentene) cyclopentanone. (Less polar). [a]p +79.5 (¢ 0.7, CHCl;, 72%

ee); HRMS (FAB) calcd. for CoH;gNOs* ((M+1)*) 198.1130, found '198.1124; The
enantiomeric excess was determined by' BC.NMR (75 MHz, CDCl;) of\ the ketal with
(2R, 3R)-2,3-butane diol, observing at § 36.9/36.6 and 27.1/26.7.

(+)-3-(5-Nitropentene) cyclopentanone. (More polar). [a]p +41.8 (c 0.5, CHCl;, 43%
ee); HRMS (FAB) calcd. for C;oH;sNO;* (M+1)*) 198.1130, found 198.1127; Tﬁe
enantiomeric excess was determined by *C-NMR (75 MHz, CDCl;) of the ketal with
(2R, 3R)-2,3-butane diol, observing at 6 37.2/36.9 and 26.6/26.2.
(+)-4-Phenyl—5-methyl—5-nitro-2-i1exanone. [alp +29.4 (¢ 1.7, CHClL3, 61 % ee)
HRMS (fAB) caled for Ci3HigNO;™ ((M+1)*) 236.1287, found 236.1280; The
enantiomeric excess was determined by *C-NMR (75 MHz, CDCl,) of the ketal with

(2R, 3R)-2,3-butane diol, observing at § 49.7/49.4, 21.9/21.7 and 16.2/15.8.

(+)-5-Methyl-5-nitro-4-pentyl-2-hexan0ne. [a]p +15.1 (¢ 1.0, CHCl;, 68 % ee). Lit.’

[odp +13.2 (¢ 1.0, CHCL,, 60% ee)
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Comparison of highest ee values with different amino acids

Chart 1.2

)"fz L-Proline (3-7 % mole eq)
+

Additive, CHClg, rt

Z
O
N

/\
COH port
NH NH H COpH

RbOH 59% - RbOH 74% RbOH 7%
Quinine 56% Quinine 17% Quinine 17%
Ephedrine 40%
DMpiperazine 38%
Ph Ph
o O
N~ YCOzH N YCOH /k/\ :
N ° N COZH
RbOH 59% RbOH NR Quinine NR
Quinine 72% Piperazine NR DMEDA 0%
Ephedrine 43% :

DMpiperazine 90% )

H020“"[;>\002H P?([;->\C02H Ph“'[;}‘cogl—l
R H H

RbOH NR RbOH 55% RbOH NR
Quinine NR Quinine 72% Quinine 70%
DMEDA 0% ‘ DMpiperazine 68%

a. Bases:'RbOH (as proline satt); Quinine; d-Ephedrine; DMEDA (N, N‘-dlmethylethylene
diamine); plperazme DMpiperazine (trans-2,5-dimethylpiperazine);




© 2000 American Chemical Society, Org. Lett., Hanessian:01000170g Supporting Info Page 8 1

«a
o
“
—O
[
. ~_ |
— G001 . o
— L

~——
N— we T [
_/—_ L
Lo — o
N w0 |-g
-~ __ |
- B6T |
~—— oy |}
; - I
Woe |w
< |~

—— ¥E86. 0
. ’ - i
t
"
«1
e
-°
<
\____ 3
o0'e |
n
Fe
.°
K
n
v
b
o
_ID
n
-
o
S
—_— !
) L
S
L
o
U
Te80yg [




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 9+

+&
0L0°¥2 —— -
560°62 ——— - L
190° L€ - o
- - -
(eoy —— j
LE vy —— - i
L
Lo
w
21979l
086°9L -
g2 il — . | o
PIETEL —
L
-
o
2]
-8
L]
o o
(@} =
=z
-4
-9
L
g
o
-
m™
{v0°802——
.
“

wdd



© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 10

+09°a7 v r .
989°01
RV ] : 3 '
82298 :
€02°6F —— -—gE Lo
66912 ——= -
ve5 1z — 3
20r°B2 —— -
sLE°ve
2eL ve\
ge g —X= - =
908 '3 —
ore'6E —— - - o
£ET OF
.o
(-]
- -8
-8
&
N
. o I
O =
T2 1 L, 0
= N 2o -2
)] S B b4
g § ¢
o
(o] = ~
O
o
(=]
e
-8
(=]
o
o

oom




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 11

o
o

¢ ' | o

~— |
: 2eL2’t

-< "
—Ae ——— 8015°L !
0000°1 :
-

o

e
- geL0’e
—_—— |
06211 i
Bov6'z L

«r

K

-o

e

.I'l

"
L

bo

F
L
-

hl’l

-
s

.O

K4

v
9.0




>

A, MALIL

FREQUENCY

1123.50

[

[=]

o
L=
<>
”
<>

Goom.

ams
PR g

-

-t
-3

-~

At d
or

2.

[T
3.30

i

16.3

7743.051

.8
48,

“w>

L]
[3e]

5246

4631.024

19533 .4

>

3
(V3]

42,61

287,587
4097.31

(T3]
>
(Y2

N
ey

40.71291

1
M

1183.9

oy

~

11,43
11,58

.54

3396

u

2448 934

23.4756
22,4431

—
(1=

61.3

«2
L Y]

(Y3

#

T

T
120




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 13

.

J

” ,<

of So |
13
C-NMR, 100 MH2z
CDCl4
93% ee

T
100

.UDH




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 14

_")
o
| w
o
<
\_—_
066°0
.C [w
9rL’9 ¢
000:1 [ o
————— .N
SoLt
-}
6I6°1
gy ) .
006"} n
e
1
rse°1 3
-O
~
w
[~ o
o
<
[
™~
[ =
w
[
-
o
- o
| w
w
| =
~
-ln
-
-
T
3
[
8




X
© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Plage 15

. F
. . -8
2667€ :
655°€2 ~— -
8gr ¥z — . B 3 1
968'92 —
PEEPE —_ -
Y00 S8 —
O
8L 0r - 2
019°cy —— -
9%0°9r ! -
-3
©65°9¢
£16°9¢L }- -
Te2- 2L ’ -2
o
~o
OYE 'EOT
-8
=3
[~
(=]
B
(=]
ma
=3
&

ppa




© 2000 American Chemical Society, Org. Lett., Hanessian 0l000170g Supporting Info Page 16

-2
€99° 91
ceor —
-
sigeg ——
0€9°€2
599'5a7
v68°'92 ——
1t
A i — ’ ‘ _
695°9F ——
90076 —— ) . )
1 te
22 Er —— =
-3
-8
FR
8899/
006°9¢
AL ——=
08" 1L ~ 7
200°8L , g
N
| s
N
) o]
T2 8 = 4
3 - <L
O N - QO .
32
o O go L3
= 0 3
W o ’ Z-
O
©
-
o
m
950° 08
885" L0F——
L
i
H




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 17

.=
PN
|
n
’-O
o
L=
2260L° € L
w3
sizer |-
Sriz €
T
0000°T [ o
"
2892 €
1958°0
10¥0° 3
w3
- PPRE [~ o
L
L
m
] w1
e
L
] o
"<
e
[ <
_\n
l.v2
['¢)
[ =
w
[«
L}
-1
s
(3]
™~
[ <
o
-
-
(el Lg




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 18

680°22 — } r&
cotze —>- - ¥
ree'r2 e —> |
TS _/'
€S 62
692°1E ——— z
698 1€ — I
. ©
¥oL Or ——— - M
95E" 2 ———
058°9r -
-2
919°9L —_- .
Y6792 }a -
esEu Lo
16L°E6 ——
o
2
&
o
-
& Z
oN
o=< > o
=]
w3
[~
=%
o
'R
|
29€"602
.
7]
g

udd




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 19

N
—
-
N
=
N
OO
% 2 o8
- O
Q c A & g
=03
w0 pd
&)
, o

T
100

—~—

T
110

ppm




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 20

‘O
-1
L
L
.
(-]
o
[
3
60 | m
15266
L
—— M )
0000°%
o
T ———— -N
= S— 0E30°2
—\_- r
—_— g0i e b
— €660 ¢ [ o
’ " od
L
i
_m
[ =
m
-4
v
&__% GG16°0 _*?
—— -
[=
1]
-
o
}
N -
o _ -2
<g
o
a
A
] L
_' o
s
[ o
M~
I
[
I
°
T
-
|
"
[1F Lot . 8




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supportlng Info Page 21

poz 81 —

830702 —

BSE {2 —

) -

_9.
0TE‘2Y —— _ )
291°EP L

-2
265°8¢ .
016°9¢ > ’ =
822 L ) -8
919°98 —— -

-8

{
(=]

S

L2

Less polar




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info ll?age 22

°
‘O
il
-O
.=
. "\_— [
SN—— GEOY'Y ]
- < _ [°
GISE S |
—_—
00001 ™
e ——— - 1
— L'
GreL§ -
griv-e L
v -+
07161 "
’-N
1 (-2
L“.-.'
r [ 1]
"=
o
-

4.5

. T ——— I
,&% 19688°0 o
— !

o
o
[ 1]
Ki
\_¢o
. 23
& e o
& 8- _u,
o Q
o
=
[ 1]
o
[ o
=
L
. 3
[
] o
‘L‘.:
[ o
o
(LI ) é




| :
© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 23

110791 —— -
i
0L0°r2 -
geeve —> i - 4
08°92
-9
2010 —~—_ - — :
T — . -
86y Er —
—~
-3
1659, -
806 °9¢ }! .
oz L ’ g
|
o
8]
[~
o
|
-]
-3
N -
\_9.
sTZ8
~ (o]
Q 2
O o -
O
. = I
o
=]
b
o
8

v ]




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 24

280°91 —
ITAM: | IR
. 166°91 — e _ - —_
099°91 ~- 7" . ]
669°91 :/
152791 | o
92112 H
5:6°12 - - .
ocT-ee : .
06222 —/ .
£12°92
YiL'92 e 3
§19°12 —— -
' -8
£05°5E :
EPY°9E _\_ y
PIY'SE -
vEs' L€ -
58988 ~ - - ji
16878 ——= i : - =
09€"6€ - - e’ o
10v°6€ 1
£L5°6€ 3
B6L°6E : N PO $
v28°6€ o T (] ¥
' \N 9 = £ i
N = P o0 2 - 1
O \ ~ O 9 5 i \
T QX3 3 s
=0 a 1
W o Z' Q 1F
i O (o} f
) = ?
4
+ ‘1[
4
-3
T & ;
N 7
\ O = g 1E
; > Z 1 o 9 3 3
' B ~No % 3
Q S eayds .
= O g 1
. z
\\“. O c') § ‘1} _E
o = {
ye9*9L $
£56°9; \ ‘ £
ur -\ ‘ - —
2L == ==
668" LL
SE6° 4L ) 2
500°8L
6609,
oLy*L0
905°£8 }- -
145°(8 I[
j: -5
| ]
%
1-
$ Is
¥
F
0ET " 0¥ . )
192" L03—" : _ '
.3
g
a




© 2000 American Chemical Society, Org. Lett. Hanessmn 0l000170g Supporting Info Page 25

wn
041 -
969" 91 -\_
LEL 91 }- _
164791
v _ n
o~
0907 %2 ———r_
gargz — .
1)
o~
2L 12 —— '
-2
-
215°5€ -
Lr 9 —— . . ¥
999° (€ —— -
206°9E —— . ’ o
ovr 6E —— - 2
o2 6 — )
Ty ]
-
-8
{0
[Ty]
-8
-3
-2
B6E° 2L ——
e
085°9L
B68°9L -
sxz'ul—‘ . - -
weLL —F :
6¥8°8L L2
N - “
o L o
\ O = - E
N Z n « O 8
= N T 0 2 i iy
(@] . 0O o = 3
>O s 8 5 2
= s 2
625°L8 - n o -
o9 18 — w0 Zz »
[7] | o
: mO 3 ]
-
&
-8
-8
AT —
a
L&
wvdd




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting I'nforPage 26

-0
BET"QF —
201997~
caL'9r —7
saz-ar .
gE2"6F g
€00°22 ——_
61E"22 —
-
oL 92
9083z —
Rl
. )
m
9EG°GE
805°9 ——
92¢"8E
80k "6E ; g
¥38°6E
858 °6€ -
- -2
-3
3
-3
-3
=
-2
16E'SL -~
-2
08592
168°9¢L
sre L & -2 =
0Ll —5
886° LL g
0°8L
EBT 8L N —
[
o I £
NEIE I
s R .og 2 1 18
& k=)
' Q - 5
19 ° [] - ")
695° 18 —— s O g a
‘\\\". O g g -8
] =
-8
-8
-8
611" LOF ) -
) 2
Lo
udd .




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supportingvlnfo Page 27

o
[~

0.5

T

——— H
BzE2’ 1 __"}
19071

1Sr0° 1
[

BYEE"Y I

£918°
L08S°
00S¢°
L106°
1r99°0 Y
9865°

d

:

6680°1
—

o
—rei6'0 o
—180i"} F

X

—_————
0000° 1
e

NO,

e

’y

ioﬁ
Less polar




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 28

-8
990°¥2 —— L
092" L2 —
219°62 e
gr9°62
26L0r —~ -2
85° 1y ——
£29°Ey ——

23
€95°9¢ :

-
€89°9¢ }! .
102 4L -8
o
=

Less polar
T T T
160 140 120

T
180

T
200 .

ppn




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 29

—————
SEEE"T

. 2
- _o
|_»n
o

3
©
.

———— 4
FORT T n
—— - ",
-

5042’1
————

. o
B892  |o
—_— |
ey
—-C' 4
SEEE . |
o SPERE
e

—————— -
_5‘ - [
i o
o
L2l
"
o
- <

!
\% LT |wn
—_— <
—— |=

— — e

L2]
I

—_——

000073

——8 4
i o
"o

™

Q.

Za® [ v
.Q o
Q
o
A
=

o

"~
) T
- !
t

n

- e

o

o

L4

rvabenn N {-‘,




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 30

-
L
&
s82 ¥ ——
€19°¢2 ——
59562
1€L°62
yreor i
o5t —=
99 "€y —
-3
158l
. . -
£68° 9. }- | o
212"t 2
025°36
-8
108° 91t "
L
PiFGER——
o
-
b
-2
N
Q.
SZw
-~ (o]
Q
o o
=}
= -8
L
o
- ©
mal
2re 802
2
8




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 31

hf

166" L2%
286° L2
vEQ 82T
vit-ech
S6% 7828
Ge2'82%
€Lz eet

N
NI
S 2
~—Z o

o

=

<

O

©

N

=

o
Q0 o
==z &

o

=

Z

(&)

@

CeDg
77% ee
More polar isomer

CeDs
87% ee
Less polar isomer

GGE "2t
EBF 821

EPGSET
GGS'9€El
895°9€ET
GBS 9ET
PBG 9ET—
€287 9T

wdd

VET




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 32

809’91 . - )
siL'gt
16912 —_ _ F&
sifze — =
L
rgg° L2 —— -
965762 - -
€88’ 62
OrS°SE
20v°98 —= _ ..._]
£65°BE .
sss’as_/' - =) g
r0¥ “6E
109°6€
-3
009°9¢
£16°9¢ :
2
SE2'LL = - = -
826°LL = | o
£60°8L )
Bri 8L
SrE‘26 '
6EY°26 . -
(=]
o
2
¥L2 L0V —— -
0L€' 93— -
-8
6.8'SEF—— / -
|- 2
N by
~ L [0)]
g = E
& v o9
Q \ d 8 Q: S |
w0 z ®4 -2
A %
2 =
-8
|
-8
o
a
8
a




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 33

621°8F —,
869°9¢ - -—————-——4
S2L°9 | o
EL0°22 o~
e ed
Fov-22 —
ED9" L2
pesftsd » ' __‘:i
0£9°62 - .
16 —
£55°SE |
Yeg'9f —= ) -
£55°8€ : g
51 6¢ :
¥BE"6E L
-3
665°9¢ : -
£06°9¢ -
T L
g2 L1 - _
sre et | o
€L6°LL @
SE0°BL
aLreL
6tr'26 —— -—
-8
29t £0% o]
96€° 97T - )
-8
08" GET—— N - - -
o~ L Q -
o = g -3
s < 1 5 Q @
O = '\_ O Q .
rQo xS
= 0@ a
w O Z. o L
9 g
2 = 3
1.8
[~3
'R
-]
2




Page 34

L

© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info

0.0

0.5

. 1.0

.5

Oe

T6YE°E

2.0

T
2.5

GGET 'S

W

3.0

3.5

4.0

———————
0009°2
——

4.5

5.5

6.0

6.5

1.0

7.5

8.0




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 35

3¢

€BB8°€E2 ——

96L° 12

B86E €€ —_
€29°YE —

895ty —

£92° 9y ——

£65°9¢
S16°9¢
E€2 L
9gr 08 —

9z0 1iIg—

20

40

Y

i




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 36

NO,

CDCl,
72% ee

w

N
I
=
N o
R 9
O s
=
O pd
O
o

T
100

T
110

.:cn:




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 37

| =
i
I
[ v
-]
(-2
-
o007 |
JE2ES 8
[ =
1
OBEE T
——

. o
A
5022 |
' Lw
OGS E | ™

o
oS
r

“
~ﬂ
L
L=
hm
Lo
Lo

w
L
[ o

w
-Q
e
Lo

w

e
_'\
[ =

-

-
o

H

teatniy) - o




T T ——

© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info P?ge 38

-8
L1 —— -
998°€2 PR
265712
[A1: M54 -
29r'1E —— -
223
9r1-gr y
BLa‘EY = - =
zo'sr —
-3
L
£85°9¢
20692 > -=
022" ¢l -2
o
-2
- &
{~]
-,
(=1
-}
[~]
-
Q
8

toa




© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info Page 39

/,K
NO,

CDCl,
86% ee

O O :
13
C-NMR, 100 MHz

1
100

T
410

%0

%



© 2000 American Chemical Society, Org. Lett., Hanessian 01000170g Supporting Info '_Page 40




