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SYNTHESIS AND SPECTRAL STUDIES OF
2-(ARYLCYCLOPROPYL)STYRYL SULPHONES
AND BIS[2-(ARYLCYCLOPROPYL)]SULPHONES'

M. S. R. NAIDU* and MISS R. MEERA RANI

Department of Chemistry, Sri Venkateswara University, Tirupati 517 502
(A.P.), India

( Received October 14, 1983)

Bis(styryl)sulphones on reaction with one or two moles of dimethylsulphonium methylide in the presence
of one or two moles of potassium ¢-butoxide yielded 2-(arylcyclopropyl)styryl sulphones and bis[2-
(arylcyclopropyl)]sulphones respectively. The compounds are characterised and confirmed to be frans
isomers by IR and PMR spectroscopy and the usual analytical methods.

INTRODUCTION

In recent times the use of sulphur ylides as synthetic intermediates has become very
important. Among these ylides dimethylsulphonium methylide! and dimethyl-
sulphoxonium methylide! have been quite extensively studied for their reactions with
aldehydes,?? ketones,* a,B-unsaturated ketones,> nitriles,” isonitriles® and nitro®
compounds. The reaction of dimethylsulphonium methylide with «,B8-unsaturated
sulphones for the synthesis of cyclopropyl sulphones'®!? seemed to be stereoselec-
tive. The cyclopropane derivatives thus obtained appeared to have trans configura-
tion. Bis-Michael systems were reported to undergo mond* or bis'*!® cyclopropana-
tion with oxosulphonium methylide depending on the ratio of the ylide to the
substrate. It was considered to be of interest to examine whether bis(styryl) sul-
phones upon reaction with the sulphur ylides would lead to the formation of
monocyclopropyl and biscyclopropyl sulphones depending upon the amount of ylide
used. This type of reactions with compounds containing sulphur have not been
reported so far in the literature.

RESULTS AND DISCUSSION

Bis(styryl)sulphones'® were reacted with one mole of trimethylsulphonium iodide in
dimethyl sulphoxide in the presence of one mole of potassium #-butoxide yielding
2-(arylcyclopropyl)styryl sulphones A(1-12).

TAccepted for presentation at the 4th International Conference on Organic Synthesis held at Tokyo,
Japan in 1982.
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/CH=CH-AJ: Ar
®O© Ko-t-Bu e ; ;
_——'
so, + (CH3)3 s I DHSO 0,

CH=CH = Ar 1 mole

A
where Ar =
A2 2-FC.H, A8 4-CH,OCH,
A3 2-CICH, A9 2-C,H,OCH,
A4 3-CICH, A10 2,5-(CH,0),C¢H,
A5 4-CICH, A1l 3,4,5-(CH,0),CH,

A6 24-Cl,CH, Al12 1-Naphthyl
Similarly a series of bis[2-(arylcyclopropyl)lsulphones B(1-11) were also prepared by

treating bis(styryl)sulphones with two moles of trimethylsulphonium iodide and
potassium z-butoxide under identical experimental conditions.

CH=CH = Ar ®0 /V—Ar
+ (cH.). 51 RoztBu,y so,

2 3°3 DMSO
CH=CH ~ Ar 2 moles Ar
B
where Ar =

B1 4-CH,C,H, B7 2,3-(CH,0),CH,

B3 4-FCH, B9 3,4-(CH,0),C.H,

B4 2-CICH, B10 3,4,5-(CH,0),CH,

B5 4-CICH, B11 3,4-(—0O—CH,—0—)C,H,

B6 2,4-Cl,C H,

In the infrared spectra of the cyclopropanes, methylene group would give rise to two
high frequency bands in the regions 3100-3070 cm™",}” 3050-3030 cm™''® and these
bands were used to distinguish the cyclopropane methylene groups from other CH,
bands of alkanes. The IR spectra of most of the compounds under the present study
showed a high frequency band in the region 3060-3030 cm ™! (¥cp, asymmetric) and
five compounds showed a band in the region 3120-3080 c¢m™* (VCH symmetric).
These compounds also displayed bands in the region 1050-1010 em- L (see Table I)
which were considered to be the most characteristic of the cyclopropane deformation
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mode of the ring.!”!®-2° All the cyclopropyl sulphones under the present study
exhibited medium to weak bands in the region 880-850 cm™!, which in addition to
the 1050-1010 cm™! bands confirm the presence of cyclopropane ring system,?!2
Most of the 2-(arylcyclopropyl)styryl sulphones A(1-12) exhibited bands in the
region 1620-1605 cm ™! and 975-950 cm™! in which the former bands are character-
istic of C=C bands present in these molecules® and the latter bands confirm the
trans configuration of the styryl moiety present in these molecules.* All these
compounds (A and B) exhibited bands with varying intensities at 1110-1050 and
935-908 cm~! confirming the trans configuration of cyclopropanes.!® These com-
pounds have also exhibited very strong peaks characteristic of sulphonyl groups?26
in the regions 1305-1290 and 1135-1110 cm ™.

It has been observed that hydrogen attached to cyclopropane ring shows proton
magnetic resonance in the region 1.0-2.0 ppm?’ and the appearance of a signal here
is considered to be a strong indication of the presence of a cyclopropane ring.?® The
PMR spectra of all these 2-(arylcyclopropyl)styryl sulphones A(1-12) and bis[2-
(arylcyclopropyl)jsulphones B(1-11) (see Table II) exhibited complex multiplets for
cyclopropane ring in the regions 1.2-2.2 ppm (for CH, group) and 2.4-3.3 ppm (for
CH group). The aryl groups showed signals in the regions 6.6-8.0 ppm. Apart from
coupling constants?*~* the chemical shifts data have been also used for the struc-
tural problems of cyclopropane derivatives.’*% A study of chemical shifts of the
ring protons and other substituent groups in cyclopropane has indicated,>” in

TABLEII

PMR data for 2-(arylcyclopropyl)styryl sulphones A(1-12) and bis[2-(arylcyclopropyl)|sulphones B(1-11)
[Chemical shifts in 8-scale down field from TMS internal standard]

Compound Cyclopropyl
number CH, CH Aryl
Al 1.2-19 2.5-29 1.0-7.7
A2 1.4-22 2.6-3.0 7.0-7.6
A3 1.2-1.9 2,530 7.0-7.7
A4 1.4-1.9 24-30 7.2-7.6
AS 1.3-21 2.6-31 7.3-7.6
A6 1.2-19 2430 7.2-1.7
A7 1.2-1.9 2.5-29 7.2-7.6
A8 1.2-19 2.5-29 7.2-1.6
A9 1.5-20 2.6-3.2 6.7-7.3
Al0 1.4-19 2430 72-8.0
All 14-19 26-32 7.0-7.5
B1 1.4-19 2.6-3.2 7.0-7.5
B2* 1.5-19 2.6-3.2 7.0-7.5
B3 1.3-2.0 2.6-3.0 7.0-74
B4 1.5-22 2.8-33 7.0-7.6
BS 14-21 26-3.1 6.9-7.6
B7* 1418 2.7-3.2 6.8-7.1
B8* 1.5-19 2731 6.7-7.2
B9 1.2-19 2.5-29 6.6-6.9
Bi10* 1.5-1.9 25-3.1 7.0-7.6

Recorded in * DMSO-dg as solvent and all others in CDCl;.
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general, that all substituents tend to cause protons cis to them to appear at higher
fields than those trans to them. In the structures A and B both H, and Hy have
substituents cis to them. Hence H, and Hj should resonate at higher frequency with
a small difference of chemical shifts between them, and this is observed.*® The
chemical shifts for zrans-1-(phenylsulphonyl)-2-phenyl cyclopropane were reported
by Truce and Goralski*® as complex multiplets in the regions 1.3-2.0 and 2.5-3.0
ppm. The compounds synthesised in the present investigation also showed complex
multiplets in the same regions and therefore from this analogy they may be
considered as trans isomers. The stereoselective procedure adopted for the prepara-
tion of these 2-(arylcyclopropyl)styryl sulphones and bis[2-(arylcyclopropyl)lsul-
phones, IR and PMR spectral data confirm that all these compounds are trans (E)
isomers.

EXPERIMENTAL

All melting points were determined on a Mel-Temp apparatus and are uncorrected. The elemental
analyses were performed by Dr. R. D. MacDonald, Australian Microanalytical Service. The IR spectra
were recorded on Beckmann IR-18A as KBr pellets and nujol mulls. The PMR spectra were recorded on a
varian XL-100 spectrometer in deuteriochloroform and deuterated dimethyl sulphoxide using TMS as an
internal reference.

(E)-Bis(2-chlorostyryl)-, (E)-bis(4-chlorostyryl)-, (E)-bis(4-bromostyryl)-sulphones,”® (E)-bis(4-methyl-
styryl)-, (E)-bis(2-fluorostyryl)-, (E)-bis(4-fluorostyryl)-, (E)-bis(3-chlorostyryl)-, (E)-bis(2,4-dichloro-
styryl)-, (E)-bis(4-methoxystyryl)-, (E)-bis(2,3-dimethoxystyryl)-, (E)-bis(3,4-dimethoxystyryl)-, (E)-
bis(2,5-dimethoxystyryl)-, (E)-bis(3,4,5-trimethoxystyryl)-, (E)-bis[(3,4-methylcnedioxy)styrylg-, (E)-bis(2-
ethoxystyryl)- and (E)-bis2-{(1-naphthyl)vinyl]-sulphones were prepared as reported earlier.'® Trimethyl-
sulphonium iodide was prepared according to the procedure of Emeleus and Heal *

General procedure for the preparation of 2-(arylcyclopropy!)styryl sulphones A(1-12). In a 100 ml three
neck flask equipped with a magnetic stirrer, a nitrogen inlet tube, a calcium chloride drying tube and a
dropping funnel, were placed the bis(styryl)sulphone (0.001 mole), 0.204 g (0.001 mole) of trimethyl-
sulphonium iodide and 20 ml of dry dimethyl sulphoxide. To this well stirred mixture, a solution of 0.112
g (0.001 mole) of potassium r-butoxide in 20 ml of dimethylsulphoxide was added dropwise at room
temperature (30°C). After the addition was complete, the reaction mixture was stirred for 4 hrs. and then
diluted with 500 ml of water. The diluted reaction mixture was stirred overnight or until the cyclopropyl
sulphone separated as a solid. The crude cyclopropyl sulphone was filtered, dried and recrystallised from
a sunitable solvent. Analytical data and other relevant details are presented in Table III.

General procedure for the preparation of bis|2-(arylcyclopropyl)sulphones B(1-11). By reacting
bis(styryl)sulphones with 2 moles of trimethylsulphonium iodide in dimethylsulphoxide in the presence of
2 moles of potassium z-butoxide under similar experimental conditions described above for the prepara-
tion of A(1~-12) yielded bis[2-(arylcyclopropyl)lsulphones B(1-11). Analytical data and other relevant
details are presented in Table II1.
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TABLE III
2-(aryleyclopropyl)styryl sulphones A(1-12) and bis[2-(arylcyclopropyl)jsulphones B(1-11)

Analysis (%)
Compound Yield Caled. Found
number % m.p. °C Formula C H C H
Al 73 121-123*  CyoH,0,8 7300 645 7308 666
A2 75 108-110"  C,,H,,F,0,8 6375 437 6384 421
A3 85 124-125¢  Cp,H,C1,0,8 5757 399 5792 402
Ad 28 23-224%  C;,H,C1,0,S 5757 399 5782 401
AS 82 132-134¢  C,,H,C,0,S 5757 399 5725 377
A6 It 153-155" C;7H,,C1,0,8 48.57 2.85 48.48 275
A7 67 142-145®  C,H,,Br,0,S 4616 319 4617  3.44
A8 63 148-150°¢ C1oH204S 66.22 4.85 66.28 5.09
A9 53 136-138°  CyH,40,S 6839 649 6835 595
Al0 94 173-175'  CyH4068 6236 598 6213 588
All 7 205-207'  CyyHy3048 5948 603 5938 602
A2 38 146-1478  CysH 00,8 7812 520 7824 510
Bl 67 116-118°  CyHp0,S 7362 677 1361 687
B2 90 98-994 C1gH1eF0,8 6469 479 6397 505
B3 73 128-129°  C 4 H, F,0,8 6469 479 6463 503
B4 68 126-127¢ C;3H;6C1,0,8 58.86 439 58.68 4.64
BS 6 137-138°  CjH,C1,0,S 5886 439 5921  4.64
B6 57 193-195°  CH,Cl,0,S 4977 322 4965 338
B7 23 107-109¢ Cy Hy60S 63.16 6.22 63.14 6.29
BS 76 166-168°  CypHyc04S 6316 622 6283 591
B9 78 160-161°  CyyHoeO(S 6316 622 6293 619
BI10 57 148-149°  CpuH304S 5951 619 5984 595
Bl 77 158-160°  ChoH 5068 6218 370 6215  3.82

Products recrystallised from (a) aqueous isopropyl alcohol, (b) n-propyl alcohol, (¢) methanol, (d)
methanol-hexane mixture, (€) aqueous methanol, (f) iso butylalcohol, (g) iso propyl alcohol, (h) aqueous
ethanol and (i) aqueous n-propyl! alcohol.
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