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1,3-Dipolar Cycloadditions
of Azomethine Imines and Sulfenes

Summary: The first examples of a new heterocyclic ring
system (2) have been prepared by the 1,3-dipolar cycload-
dition of azomethine imines 1 and sulfenes.

Sir: Although numerous examples of 1,2 and 1,4 cycloaddi-
tion reactions of sulfenes to yield four- and six-membered-
ring heterocycles, respectively, are known,! only two exam-
ples of the formation of five-membered rings by cycloaddi-
tion reactions of sulfenes have been reported.23 Reactions
of other 1,3 dipoles under sulfene-generating conditions
have led to products other than those expected from 1,3-
dipolar cycloaddition reactions.! To further define the re-
activity of sulfenes and dipolarophiles, the reactions of sul-
fenes with highly reactive azomethine imines of the 3,4-
dihydroisoquinoline type (1)* have been explored.

The brightly-colored dipoles 1 were prepared in situ by
the thermal dissociation of their respective dimers** in ar-
omatic hydrocarbon solvents. Dropwise addition of a solu-
tion of the alkanesulfonyl chloride to the hot mixture con-
taining the azomethine imine and an excess of trialkylam-
ine led to the formation of adducts 2 (Table I; also, see sup-
plementary material). Derivatives of this ring system have
not previously been described. The structural assighments
of 2 were based primarily on spectral and elemental analy-
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Table I
Preparation of 1,2,3-Thiadiazolidine Derivatives

Condi- Yield,®

29 z R R' tions’  u
a CeH; B Et A 92
B CeH; C.H; Et A T
c CH; c1 Et A 29
d C.H; CH,CO Et A 31
e p-NO,C H, H n-Pr B 86
f P-N02C6H4 CGH5 n-Pr B 88
g EtO,C H n-Pr C 51
h EtO,C CH;, n#-Pr C 61
i CH;CO H Et D 43
i CyH;CO C.Hs Et D 57
k P-CH3C6H4502 H n-Pr B 29
1 P'CH3C6H4SOQ C6H5 n-Pr B 58

e Satisfactory elemental analysis data were obtained for com-
pounds 2a through 21 (see supplementary material). ? (A) In ben-
zene at 70°; (B) in toluene at 100°; (C) in mesitylene at 155°% (D) in
benzene at 80°. ¢ Isolated yields of purified product.

+ I RN
@I\N/Z + RCH,S0,Cl Echf

1

sis data. Further support for these assignments was ob-
tained through the dehydrogenation of three of the adducts
(2a, 2b, and 2i) to compounds 3 by 2,3-dichloro-5,6-dicy-
anobenzoquinone (DDQ).

N\N/Z
\ SO,
R
3

The reactions of substituted sulfenes with the dipoles 1
could lead to the formation of two possible stereoisomers of

2 (i.e., Hy and Hj, may be cis or trans). The stereoselectivity

with which adducts 2b, 2h, 2j, and 21 were formed was
studied in some detail by observing the splitting patterns
of H, and Hy, in the 4 6.5-4.5 region of their NMR spectra.”
The NMR spectrum of the crude product isolated from the
reaction in which 2b was formed indicated that the two
possible isomers were present in approximately equal
amounts.® These two isomers were separated by column
chromatography and were shown to be noninterconvertible
under the conditions leading to their formation.

In contrast to 2b, adduct 2f was formed with a high de-
gree of stereoselectivity. Within the limits of detection of
the NMR spectrometer, only one isomer of 2f was observed
in the crude product. The NMR spectra of crude adducts 2j
and 21 showed a great preponderance of one isomer, al-
though small amounts (<10% and <20%, respectively) of
the second isomers may have been formed.!® Purification of
crude adducts 2f, 2j, and 21 led to the isolation of a single
isomer of each adduct.
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The most likely mechanisms for the formation of prod-
ucts 2 are either (a) a concerted [,4; + .25] cycloaddition
process or (b) a stepwise addition of sulfene to 1, leading to
2 by the ring closure of zwitterion 4. Since it was observed

|

S0,

R('?H/
4

that under identical conditions of temperature (80°) and
concentration (8 mmol of the dipole in 80 ml of benzene)
adduct 2b was produced with a complete lack of stereo-
selectivity, while 2j was formed with a high degree of stere-
oselectivity, the intermediacy of zwitterion 4 in these reac-
tions seems unlikely; the effect of the “Z” group on the
stereochemical outcome of the ring closure of 4 is expected
to be minimal. On the other hand, if it is assumed that the
azomethine imines and sulfenes undergo a concerted [,2; +
+4s] cycloaddition,!! the differences in the stereoselectivi-
ties with which 2b and 2j were formed may be rationalized
by considering the reactivity of the dipoles 1. Those azo-
methine imines in which the charge on the anionic nitrogen
is stabilized by a carbonyl or a sulfonyl group may be less
reactive and more selective than those in which the anionic
charge is stabilized by a phenyl group. The more selective
dipoles may discriminate between the two possible orienta-
tions of phenyl sulfene leading to the transition state and
therefore may lead stereoselectively to the observed prod-
uct.® The more reactive, less selective dipole 1 (Z = CgHs)
may react indiscriminantly with phenyl sulfene to yield a
mixture of two isomers.

A more complete evaluation of the scope and utility of
these reactions is underway and will be reported at a later
date.
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The Total Synthesis of (+)-Diumyecinol

Summary: The first synthesis of the sesterterpene (+)-di-
umycinol (1) is reported featuring the reductive opening of
a cyclopropyl ketone (2) which regiospecifically generates
the 3,8-disubstituted lithium enolate 3 and undergoes al-
kylation exclusively at C-2 with no loss of regiospecificity.

Sir: Diumycinol, the nonisoprenoid Css lipid obtained by
acid hydrolysis of the antibiotic diumycin, has been shown
to possess structure 1.! Diumycinol became of interest to

1

us, not only because of its polyolefinic nonisoprenoid na-
ture, but also because it allowed us the opportunity to gen-
erate regiospecifically an enolate ion (e.g., from a cyclopro-
pyl ketone?) which in principle should be capable of being
alkylated without loss of structural integrity (cf. 2 — 3 —
4).2-> We wish to report the first synthesis of (£)-diumyei-

R

o OLi 0
2 3 4

nol and demonstrate that the specifically generated 3,3-
disubstituted lithium enolate 3 undergoes alkylation as the
exclusive process with no loss of regiospecificity.?

The synthesis of diumycinol outlined below involves the
combination of two synthetic pieces, the six-membered-
ring building block 7 and the sulfone moiety 12.7 The re-
quired intermediate 78 was prepared from cyclopropyl ke-
tone 21° in the following manner. The 3,3-disubstituted
lithium enolate 3 formed during the metal-ammonia cleav-
age of cyclopropyl ketone 2 underwent exclusive C-2 alkyl-
ation (70%) with allyl bromide in 1,2-dimethoxyethane
(glyme).!! Oxidative cleavage of the double bond of 4 (R =
allyl) in a two-phase system [benzene-water (1:1)} contain-



