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Summary: Allylic carbamate i and allylic benzamlde 12 react with halogen elec- 
trophiles with high 1,2-relative asymmetric lnductlz via carbonyl partlclpa- 
tion. 

The control of acyclic 1,2-stereochemical relationships by relative asym- 

metric induction in the reaction of allylically substituted alkenes with elec- 

trophiles is of considerable importance in organic synthesis. 1,2 Although 

acyclic allylic alcohols have been widely studied, 
1 
and impressive selectivities 

recorded, I,3 stereocontrol in related reactions of allylic amines and derlva- 

tives with electrophlles remains largely unexplored. 
4 

We had occasion to inves- 

tigate this issue during our current synthetic efforts 5r6 directed at members of 

the pumlliotoxin A alkaloid class (1). For these studies we required enantio- 

merically pure synthons 2, which should be available from L-proline. In this 

Letter we report that, although peracld epoxldatlons of N-acyl-2-isopropenylpyr- 

rolldines (3, R'=COR) occur with little asymmetric induction, 5 halocyclization 

reactions 7 proceed with good selectivity and provide a stereocontrolled route 

for the synthesis of enantiomerlcally pure epoxides 2. 

Asymmetric induction in the epoxldatron of carbamate 45 with m-chloroperben- - 
zolc acid was somewhat solvent dependent, 8 although at best (25'C in hexane) 

only a 2:l ratio of epoxides 2 5 and 6 
5 
was realized. Similar low stereoselec- - 
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4, X=2CH3 
5 

CH3 
6 

YH 
9, X = C(CH3)2 

tlvlty was observed In the bls-hydroxylation of 4 with OsO 
4' In marked con- - 

trast, 4 reacted with N-bromosucclnimide (NBS) in DWO-H20 (50:1, 25'C)' to give 

a single 
10 

blcycllc bromocarbamate 7 - l1 (mp 75-76OC; 'H NMR 6 1.54, s, Me, 3.52 

ABq, CH2Br) which was isolated in 83% yield. That 7 had the same absolute 

configuration at the quarternary carbon as the desired synthons 2 was determined - 

by conversion of 7 to deuterocarbamate 8 l1 - (mp 56-58'C, 82%) upon reaction with 

Bu3SnD (PhH, SOOC). The 
1 
H decoupled 

13- 
C NMR spectrum of S showed a singlet for 

the CH3 group at 23.0 ppm, and a characterlstlc triplet for the CH2D group at 

28.6 ppm. The stereochemical assignment follows from our previous experience5 

that groups on the a-face of this rigid blcycllc ring system experience upfleld 
13 

C NMR shifts. That the carbamate group of 4 was directly participating in the 

bromlnatlon step was establlshed by treatment of a 1-l mixture of 4 and alcohol 

2 (a model for the bromohydrln of 4) with NBS in DYSO-H2O to give bromocarbamate 

1 and recovered alcohol 2 (carbamate 10 could not be detected by 'H NMR, GLC, or - 

TLC analysis). Similar selectivity was observed when 4 was treated with iodine 

(25OC, CH3CN) to give a single 
10 iodocarbamate 1,11 (mp 83-84'C; 'H NMR 6 1.47 

s, Me, 3.44 ABq, CH21) in 84% yield. 
12 

Similar, although considerably reduced, selectlvlty was observed in bromohy- 

drin formation from benzamide 12 
13,14 

-* Thus, treatment of 12 with NBS in DMSO- 

H20 (25'C, 5O:l) afforded a 7:3 mixture of bromohydrlns 137lH NMR 6 1.31, s, - 

Me) and 14 (lH NMR 6 1.25, s, Me) In 83% yield. - The selectlvlty was increased 

to 9 1 when the reaction was conducted at -1O'C In THF-H20 (50-l), and the mayor 

isomer 1,11 (mp 104-104.5'C) could be isolated in 50% yield after chromatography 
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on silica gel. The stereochemistry of g was establlshed by correlation 
15 

with 
_ _ 

8 _* The desired epox 1 

4.59, t, J = 7.4, CHN 1 

room temperature with 

on silica gel. 

The high stereose 1 

de 15'l (an 011; 'H NMR 6 1.44, - s, Me, 2.80 ABq, CH20, 

was obtalned from 13 in 75% yield by reaction for 2h at - 

0.3 5 NaOH (5:2 THF-H20) followed by rapid chromatography 

ectlvlty observed in the reactlon of allyllc carbamate 4 

12 with NBS and H20 can be rationalized as illustrated in - and allylic benzamide 

eq 1. 
16,17 

Preferential reactlon of conformer 16 1s consistent with the "eclip- - 

sed alkene" model 
1,3,18 

of reactions of this type, as well as a recent computa- 
CI 

tional study.‘ 
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Mp l@-102°C; 
4 5, 

prepared from N-benzoyl L-proline In a fashion similar to 

-. 

Direct epoxldation of 12 with m-chloroperbenzolc acid was nonstereoselec- - 
tive. 

Accomplished 
PhH, 5o"c; 

in 25% overal& yield 
(bd DIBAL-H, 25 C, 

by the following sequence: (a) Bu SgD, 
PhMe; 

BuL1, THF, 25 C. 
H2, Pd-C; (c) PhCH20COC1, Et3N, 25 C; 
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