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In the preceeding communication the application of allylic sulfoxides to a general syn-
thesis of allylic alcohols was described.2 The purpose of this disclosure is to demonstrate
the applicability of sulfoxide-stabilized allylic carbanions to the synthesis of trisubstituted
olefinic allylic alcohols.

The two general olefin trisubstitution patterns of interest in this study were of the type
3t and 6t, both of which are common structural components in polyisoprenoid substances.” For
both practical and theoretical considerations we were particularly interested in the effects of
allyl substitution on olefin geometries resulting from [2,3] sigmatropic rearrangement and sub-
sequent c]eavage4 of sulfoxides 2 and 5. To answer these questions, the sulfoxide-stabilized
allylic carbanions derived from 1 and 55 were treated with a variety of alkyl and allylic
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halides affording the a-alkylated der1vat1ves 2 and 5 in addition to the products derived from
y-alkylation (cf. Tahle for a: x_ratfos) The resultlng sulfoxides were transformed in situ
with trimethy phosphite-methanol into the allylic alcohols 3t, 3¢ and 6t, 6¢ respectively. As
sumarized in the Table, the alkylation of 1 and 4 with a variety of alkyl halides followed by
rearrangement of the resulting sulfoxides 2 and 5 affords in all cases a predominance of the
trans-trisubstituted olefins 3t and 6t.’

Scheme 1
CO,Et
R+ 1 -
z 8 a, R=OH
b, R=1
(MeO),P Z “,rF‘
ee——
ph’s\o H H
2 12 a, R=H, OH
b,R=0

Application of this olefin sequence to the synthesis of the sesquiterpene nuciferal
(lg§)3a js illustrated in Scheme I. The cinnamate ester Z,8 prepared from p-methylacetophenone
and trimethylphosphonoacetate in 64% yie]d,9 was smoothly reduced to the alcohol 8a with L1A]H4
in THF (45°, 2 hr) in 90% yield (bp 110°, 1 mm Hg). Conversion of 8a to the iodide 8b was
accomplished routinely with methyl iodide-triphenyl phosphite. 10 Alkylation of the allylic
anion derived from 1 with 8b afforded 9 as well as some y-alkylated material {azy = 2) Cleav-
age of 9 with trimethyl phosph1te-methano1 yielded the trans-allylic alcohol 10a in 43% yield
uncontam1nated by the cis-isomer as evidenced by nmr analysis. 1,12 Manganese d1ox1de oxida-
tion of 10a afforded (&) nuciferal (10b) in 99% yield.'> Alkylation of 1 with other alkyl and
allylic halides and subsequent cleavage to the allylic alcohols5 3t, 3¢ afforded the trans-
isomers in greater than 95% isomeric purity. The results of our study on the alkylation of 1
and subsequent rearrangement to 3t, 3c are not in complete accord with those reported by Grkém

To gain information on the relative proportion of cis and trans-allylic alcohols derived
from the rearrangement of allylic sulfoxides of the general type 5, the synthesis of geraniol
13t and nerol 13c outlined in Scheme II was carried out. Alkylation of the anion derived from
4 with 31]6 afforded the a-alkylated product 12 as well as the y-isomer (a:y = 2.3). In situ
cleavage of 12 at room temperature resulted in a 90:10 ratio of geraniol 13t and nerol 13c in
55% yield. The relatively high degree of selectivity observed in the rearrangement of ;5~is
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surprising in view of other published work on [2,3] sigmatropic rearrangements leading to
olefins having a similar substitution pattelﬂn.]7 At this time the intimate details that govern
the allylic olefin geometry are unknown since the relative rates of the rearrangement and cleav-
age steps have not been determined.

Table. Alkylation-Rearrangement of Allylic Sulfoxides

v ms sy

Alky1at1’onE aiy b c %trans:g

Sulfoxide R-X Conditions Ratio ROH, Yield% %cis

1 CH31 -50°, 10 min 10 (75) 97:3

1 n-CgHy 51 -30°, 2 hr 2.5 3t.3c ( 42 96:4

1 (CH3)ZC=CHCHzBr -30°, 2 hr 2.0 46 96:4 e

1 8b -20°, 6 hr 2.0 10a 43 >95:<5

4 CH3I -60°, 20 min 2.6 59 -

4 C,Hgl -50°, 5 hr 2.4 6t.6c ( (48) 73:27

g (CH3)2C=CCHzBr -40°, 2 hr f 1.1 35 93:7

4 1 -g°, 10 min 2.3 13t.13¢c  55(70) 90:10

~m P

a Carried out according to the procedure described in ref. 2. b Products derived from a-alky-
lation were isolated and characterized. The a:y-ratios were determined either by nmr or isola-
tion. ¢ Figures in parenthesis refer to glc or nmr yields relative to an internal standard;
other figures refer to isolated yields based on sulfoxide 1 or 4. d Determined by glc by
comparison with authentic samples of cis and trans-isomers. e No cis-isomer as evidenced by
nmr analysis. f The halide was added to the anion at -30° and the temp was raised to -8°.
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