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PHASE TRANSFER CATALYZED
CYCLOPROPANATION OF TRANS-STYRYL
ARYL SULFONES WITH DIMETHYL
SULFOXONIUM METHYLIDE

A.PADMAJA, K. RAMACHANDRA REDDY, N. SUBBA REDDY and
D.BHASKAR REDDY"

Department of Chemistry, Sri Venkateswara University,Tirupati — 517 502, India
(Received October 11, 1998; Revised January 23, 1999)

Some new trans-aryl cyclopropyl sulfones (II) have been prepared by the cycloaddition of
dimethylsulfoxonium methylide to trans-styryl aryl sulfones (I) by two different methods. It is
observed that the reaction in presence of a phase transfer catalyst proceeds in a facile manner.

Keywords: E-styryl aryl sulfones; trimethylsulfoxonium iodide; cyclopropanation; phase
transfer catalysis; antimicrobial activity

INTRODUCTION

Cyclopropanation of olefins constitutes an important carbon-carbon bond
forming reaction! ™). In recent years the chemistry of cyclopropanoids has
drawn the attention of synthetic organic chemists not only due to their pro-
nounced bioactive nature but also due to their function as active intermedi-
ates in organic synthesis. Apart from this, compounds having the sulfonyl
moiety were also known to be physiologically activel®!. Hence, much
attention is now being paid to the synthesis of newer cyclopropanes con-
taining a sulfonyl functionality by a viable and facile method. Among var-
ious methods developed over the years for this purpose, cycloaddition of
sulfur ylides to activated olefins is an important and elegant synthetic
strategy[6]. A number of publications has appeared on the cyclopropana-
tion of sulfonyl activated olefins under homogeneous conditions’~!. This
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method however, requires rigorous reaction conditions leading to the for-
mation of products in poor yields. The phase transfer catalysis method
which is of recent origin has been very much exploited for the cyclopropa-
nation of olefins. In our sustained effort to establish the unprecedented
reactivity of the phase transfer catalysis which has become a versatile tool
in all the important new reactions led us to plan for the synthesis of cyclo-
propyl sulfones.

RESULTS AND DISCUSSION

In one method (Method A) the trans-styryl aryl sulfones (I) were treated
with trimethylsulfoxonium iodide in dichloromethane and 50% aq. NaOH
in the presence of benzyltriethylammonium chloride (BTEAC), as a phase
transfer catalyst to obtain trans-1-arylsulfonyl-2-arylcyclopropanes (II)
(Scheme and Table I). The ylide, dimethylsulfoxonium methylide is pre-
sumably generated in situ from trimethylsulfoxonium iodide in the reac-
tion medium. In contrast when the same reaction was carried out in the
absence of a catalyst cyclopropanation did not occur. On the other hand
when this reaction was carried out in the presence of potassium t-butoxide
as a base in dry dimethyl sulfoxide at room temperature the reaction did
takes place (Method B)!!01. The ylide is generated in situ in this case also.
The reaction proceeds under phase transfer conditions in a facile and via-
ble manner (Method A, 74-83%) compared to the other method (Method
B, 52-68%). Moreover, this technique (PTC) offers improved reaction
rates under mild conditions not only for cyclopropanation[“] but also for a
variety of reactions! 12!, Analysis of 'H NMR spectra of II showed that J AB
is between 5-6 Hz indicating the trans-geometry[l3]. Indeed cyclopropa-
nation of a number of trans unsaturated esters, amides and sulfones with
dimethylsulfonium methylide were reported to yield stereoselectively the
corresponding trans-cyclopropane derivatives® 13-131,

The IR spectra (V,,, in cm™") of II showed strong bands in the region
1040-1020 confirming the presence of a cyclopropane ring“6]. Bands
with varying intensities have also been displayed by these compounds in
the region 1110-1080 and 940-920 (fransconfiguration) 1330-1300 and
1140-1120 (vSO,). The 'H NMR spectra (CDCl;) of II exhibited an
ABMN pattern. The methine (H,, Hg) and methylene (Hy,, Hy) protons
of cyclopropyl ring due to vicinal and geminal couplings each one of them
appeared as a doublet of a double doublet (Table II). The H, absorbed at
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SCHEME

downfield region due to the deshielding effect exerted by aryl moiety!!4.

Besides this, Hy which is frans to phenyl moiety experiences more
deshielding effect and appeared at higher 8y values than Hy. In cyclopro-
pyl systems J s > Jtrans[m. The J values for methylene and methine pro-
tons of Il were found to be Jop=5.50-5.65, Jspm=830-8.40,
JAN = 6.50-6.58, Jgp=5.30-540, Jgn =9.96-10.05, and Jyn= 4.40-
4.50 H;. Thus, the geometry of different protons are Hy Hg = Hp Hy=
HHy = trans; Hy Hy; = Hg Hy = cis; Hy Hy = geminal. The 8¢ values
in Table III indicate that C-3 absorbs at upfield region in comparison to
C-1 and C-2 for similar reasons as explained above. The mass spectra of
I1a, ITb, Ilc and IId at 70 eV showed low abundant molecular ion peaks at
258,272,292 and 337 respectively. a-Cleavage process, facile elimination
of SO, and ejection of one or two molecules of hydrogen are some of the
prominent features observed in the fragmentation of molecular ion!'®! The
phenylcyclopropyl cation appeared as base peak of the spectra.

EXPERIMENTAL

All the melting points are uncorrected and were determined on a
Mel-Temp apparatus. IR spectra were recorded on a Perkin-Elmer Grating
Infrared Spectrophotometer as KBr pellets. The 'H and '3C NMR spectra
were recorded at 500 or 200 MHz and 1250 or 50 MHz respectively on a
GE NMR Omega instrument and on a Bruker spectrometer with TMS as
an internal standard. The mass spectra were recorded on Finnigan Mat
1210-B mass spectrometer. Microanalyses were performed by Regional
Sophisticated Instrumentation Centre, Punjab University, Chandigarh, India.
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TABLE III CMR Spectral data of II

3¢ NMR (CDCl3) 8 (ppm)
Compd. No.
C-1 C-2 C-3 Substituents
IIa 37.52 22.65 13.25 -
Ilc 37.96 22.77 13.50 -
1If 37.50 2262 13.44 21.44 (SO,Ph-CH3)
i 37.55 22.68 13.36 54.96 (SO,Ph-OCH3)
Ik 3798 2276 13.38 55.10 (SO,Ph-OCHj)
Ho 3799 2278 1352 -
IIgq 37.80 22.80 13.54 -
It 37.88 22.82 1348 21.32 (SO,Ph-4-C1-3-CHjy)
IIw 3798 22.84 13.56 21.40 (SO,Ph-4-C1-3-CHj)

General Procedure for the preparation of 1-arylsuifonyl-2-
arylcyclopropanes (II)

Method A

A mixture of 11819 (10 mmol), trimethylsulfoxonium iodide (11 mmol),
50% aq. sodium hydroxide solution (25 ml) methylene chloride (25 ml)
were stirred till a clear two-phase system was obtained. Benzyltriethylam-
monium chloride (BTEAC) (100 mg) was then added and continued stir-
ring for a period of 2-3 h. Progress of the reaction was monitored by TLC.
After completion of the reaction, it was diluted with water (100 ml) and
the organic layer was separated, washed with water, brine and dried. Evap-
oration of the solvent gave a syrupy substance in most of the cases which
was solidified on treatment with 2-propanol. The product on recrystalliza-
tion yielded pure II.

Method B

A mixture of I (10 mmol) and trimethylsulfoxonium iodide (11 mmol) in
dry dimethylsulfoxide (15 ml) was stirred until a clear solution was
obtained. To this potassium t-butoxide (20 mmol) in dry dimethylsulfoxide
(10 ml) was added dropwise at room temperature. After complete addition,
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the reaction mixture was stirred for a additional 1 h. diluted with more
water and stirred overnight, or until the product separated. This on recrys-
tallization from 2-propanol resulted pure II.
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