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PURE SYNTHONS FOR THE SYNTHESIS OF PUMILIOTOXIN A ALKALOIDS.
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Summary: Allylic carbamate 4 and allylic benzamide 12 react with halogen elec-
trophiles with high 1,2-relative asymmetric 1induction via carbonyl participa-
tion.

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

metric 1nduction 1n the reaction of allylically substituted alkenes with elec-
trophiles 1s of considerable 1importance 1in organic synthe51s.1'2 Although
acyclic allylic alcohols have been widely studled,1 and i1mpressive selectivities
recorded,l’3 stereocontrol 1n related reactions of allylic amines and deriva-
tives with electrophiles remains largely unexplored.4 We had occasion to 1nves-
tigate this 1ssue during our current synthetic effortss'6 directed at members of

the pumiliotoxin A alkaloid class (l). For these studies we required enantio-
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merically pure synthons 2, which should be available from L-proline. In thais
Letter we report that, although peracid epoxidations of N-acyl-2-isopropenylpyr-
rolidines (3, R'=COR) occur with little asymmetric 1nduct10n,5 halocyclization
reactions’ proceed with good selectivity and provide a stereocontrolled route
for the synthesis of enantiomerically pure epoxides 2.

Asymmetric i1induction 1in the epoxidation of carbamate 35 with m—chloroperben-—
zo1c acid was somewhat solvent dependent,8 although at best (25°C 1n hexane)

only a 2:1 ratio of epoxides §5 and §5 was realized. Similar low stereoselec-
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tivity was observed 1n the bis-hydroxylation of 4 with 0s0,. In marked con-
trast, 4 reacted with N-bromosuccinimide (NBS) 1in DMSO-H20 (50:1, 25°C)9 to give

a 51nglelo bicyclic bromocarbamate lll (mp 75—76°C; lH NMR & 1,54, s, Me, 3.52

ABqg, CﬂzBr) which was 1solated 1n 83% yield. That 7 had the same absolute

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

11

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

BuBSnD (PhH, SOOC). The lH decoupled 13C NMR spectrum of 8 showed a singlet for
the CH3 group at 23.0 ppm, and a characteristic triplet for the CH2D group at
28.6 ppm. The stereochemical assignment follows from our previous experience
that groups on the o-face of this rigid bicyclic ring system experience upfield
13C NMR shifts. That the carbamate group of 4 was directly participating in the
bromination step was established by treatment of a 1-1 mixture of 4 and alcohol
9 (a model for the bromohydrin of 4) with NBS 1n DMSO-HZO to glvelbromocarbamate
7 and recovered alcohol 9 (carbamate 10 could not be detected by "H NMR, GLC, or
TLC analysis). Similar selectivity was observed when 4 was treated with 1odine

(25°¢, CH,CN)  to give a 51ngle10 1odocarbamate Lill (mp 83-84°C; 'h NMR 8 1.47

s, Me, 3.44 ABq, CH2I) in 84% yleld.12
Similar, although considerably reduced, selectivity was observed in bromohy-
drin formation from benzamide 52.13'14 Thus, treatment of 12 with NBS 1n DMSO-

H,0 (25°C, 50:1) afforded a 7:3 mixture of bromohydrins 13 (lH NMR ¢§ 1.31, s,

Me) and 14 (lH NMR & 1.25, s, Me) 1n 83% yield. The selectivity was increased

to 9 1 when the reaction was conducted at ~10°C 1in THF—H20 (50-1), and the major

isomer igll (mp 104-104.5°C) could be 1solated 1n 50% yi1eld after chromatography
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on silica gel. The stereochemistry of 13 was established by correlatlon15 with

8. The desired epoxide ;gll (an o1l; lH NMR 6 1.44, s, Me, 2.80 ABqg, cazo,
4.59, t, J = 7.4, CHN) was obtained from 13 1n 75% yield by reaction for 2h at
room temperature with 0.3 M NaOH (5:2 THF—HZO) followed by rapid chromatography
on silica gel.

The high stereoselectivity observed 1n the reaction of allylic carbamate 4

and allylic benzamide 12 with NBS and H
16,17

0 can be rationalized as 1llustrated 1n

2
Preferential reaction of conformer 16 1s consistent with the "eclip-
1,3,18

eq 1
sed alkene" model of reactions of this type, as well as a recent computa-

tional study.2
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