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In the course of the study on the chemistry of sulfoximine, we found that
CHC]3 decomposes violently when it is treated with NaOH in dimethyl sulfoximine.
However when the decomposition was carried out in the presence of cyclohexene,
7,7-dichlorobicyclo[4.1.0]heptane was obtained only in 5% yield with a concomi-
tant decomposition of the sulfoximine. This observation suggests that dichloro-
carbene is generated during the reaction, but consumed by a competing reaction
with the sulfoximine fhus lowering the yield of the carbene adduct.

In order to clarify the reaction of carbenes with sulfoximines, a few typical
su]foximines1) were treated with dimethyl diazomalonate(DDM) in the presence of
Cu-salt as catalyst. In these reactions, the NH group of the sulfoximines was
eventually displaced by dimethyl malonate group and the corresponding oxosulfonium
ylids were obtained as the major products.

This paper describes the reactions of sulfoximines with diazomalonate in the
presence of Cu-salt, paying special attentions on the synthesis and the stereo-
chemistry of an optically active oxosulfonium ylid along with the mechanistic
implications of the new type of substitution reaction on the sulfur atom.

A typical experiment of methyl phenyl sulfoximine with DDM was carried out in

a following way: a mixture of the sulfoximine (0.5949,3.83mmol) and DDM (0.653g,
4.13mmo1) was refluxed in the presence of CuC1(0.10Immol) in benzene for 6.5 hr.
Then, the products were separated by passing the reaction mixture through a sili-
ca gel column with CHC13 as the eluent and identified by their spectroscopic and

elemental analyses. Methylphenyloxosulfonium ylid was obtained in 25% yield.
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mp.88-89°C, nmr(£)3.57(s,6H),3.70(s,3H),7.60(m,5H).1ir 1690,1625cm"(C=0).mass
270(M+).Ana1ysis Calcd for C]2H]405 €,53.32;H,5.22.Found C,53.41;H,5.16.

The other sulfoximines were treated similarly. The products and their yields
are summarized in Table 1.

Table 1. The reaction conditions and the yields of the products.

H
R- g R' + DDM —— R-g-R' + R- B-R’ + R-S-R' + R-E-R' + (=C::)2
Cu-salt (CO Me) (co,Me)
2 2 2
(1) (11) (111) (1v) (v)
Sulfoximine Cu-salt Solv.Timg (I) (II) (I1I) (1IV) (V
R R!
CHy  CH, CuCl neat TminJ 16  -- <= e
" " CuSO4 C6H6 12hr 53 -- -- trace --
CH3 C6H5 CuCl " 6.5hr 25 11 1.5 -- 13
" " CuSO4 " 20hr 39 16 2.4 12 12
C6H5 CGHS CuSO4 neat 12hr 60 19 5.8 -- 16
These experimental results reveal the following charactristic features of the

reaction: (1) the products isolated are the recovered sulfides, sulfonium ylids,
sulfoxides, dimer of DDM and oxosulfonium ylids which are the major products in
the reactions. Recently, preparation of a few oxosulfonium ylids both by photo-
lysis and thermolysis of DDM in corresponding sulfoxides was reported.z)
(2) photolysis of a mixture of the sulfoximine and DDM in benzene with high
pressure Hg lamp did not proceed at all and the sulfoximine was recovered nearly
quantitatively implying that the Cu-carbene complex is the key intermediate for
the reaction. (3) at the initial stage of the reactions, the color of the
solution changed to deep green {(methy! phenyl sulfoximine) and in the case of
dimethyl sulfoximine blue crystalline precipitates were formed. Although the
structure of these complexes was not determined, apparently a complex is formed
between DDM, Cu-salt and sulfoximines.

In order to understand the stereochemistry of the reaction, we prepared an opt-

3,4) and treated it under the similar

ically active methyl phenyl sulfoximine
reaction condition., Then the oxosulfonium ylid was separated carefully in order

to avoid further fractionation of the products. The typical results obtained
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both in this experiment(route a) and in the reaction of the optically active

methyl phenyl sulfoxide and DDM(route b) are shown in the following scheme.

8 ﬁ from route a
* . + *
Ph-ﬁ-Me a)Retention(60.0%) R Ph:?-Me [d]gs=-29.8°(acetone)
NH N,C(CO,Me), C(CO,Me)y  ¢21.816,0.p.59.7%
(+)-(S) (1) from route b
[d]%5=+36.0°(acetone) [K]§5=-37.2°(acetone)
KOH/MeQOH

c=2.594, 0.p.=98.7%

c=0.904,0.p.74.5%
])TsN3 NaNOZ/H2504 b)Retention d)Retention
2)H,50, El_%&is&&%&ﬂ N,C(CO,Me), Starting with (1)
81.1%)
Retention [d]gs=-47.8°(acetone)
v ¢=1.710,0.p.95.8%
0 0
Hx . +Hx
Ph-S-Me e)Retention Ph-S-Me

_éHCOZMe (2)
(-)-(s) PhCO H [«125-+94.7° (acetone)

from route ¢ H:>==<:COPh

[“]g5=-119.2°(acetone)

¢=2.660,0.p.80.0%

c=1.126

from route e [d]35=-139.1°(acetone)
c=0.574,0.p.93.4%

The optical rotation of the oxosulfonjum ylid(1) was increased by several repea-
ted recrystallizations of the crude compound from ether-hexane and eventually
attained the constant value of [N]§5=-49.9°(c=1.616,acetone) mp.145-146°C, If
we assume this value to be 100% optically pure, the optical purity obtained by
this reaction is 60%(route a). Meanwhile, the optically active methyl phenyl
sulfoxide, upon reaction with DDM, afforded the ylid (1) which has an optical
purity of more than 93% (route b) without any treatment. In order to determine
the absolute configuration of the oxosulfonium ylid (1) and the stereochemistry
of the reactions of both the routes a) and b), the compound (1) was hydrolyzed
at first by KOH in MeOH to the oxosulfonium ylid (2)5) since (1) was so stable

that it could not be degraded directly to the sulfoxide(having known configura-



3636 No. 41

tion). The yl1id(2) thus obtained is less stable and hence was found to react

with dibenzoyl ethylene affording methyl phenyl sulfoxide and methyl 2,3-dibenzo-
6)

ylcyclopropane carboxylate. Therefore the reaction cycle between sulfoxide,(1)

and (2) was performed starting from the sulfoxide. In this cycle, the path d)
should be a retention process since the reaction in route d) does not perturb

the optically active center. The reaction of route e) should also be another
retention process, since the similar reaction of sulfoximinium ylid and olefin

afforded the sulfinyl amide with retention of configuration around the sulfur

4)

atom. The experimental results which start from (1) having D£]§5=-47.8°(o.p.

95.8%) to afford initially the y1id(2) having [%]35=+94°7° and finally methyl
phenyl sulfoxide of B$]§5=-139.1°, indicate clearly that the sulfoxide obtained
by this reaction cycle retaines 93.4% optical purity with (S)-configuration.
Therefore, the absolute configurations of both oxosulfonium ylids(1) and (2) can
be assigned as (R)-configuration. Consequently, both routes to afford the ylid

(1) namely routes a) and b) can safely be assumed to proceed via retention of

configurations around the sulfur atom,7)
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