
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

SYNTHESIS AND SPECTRAL STUDIES OF 2-
(ARYLCYCLOPROPYL)STYRYL SULPHONES AND BIS[2-
(ARYLCYCLOPROPYL)]SULPHONES
M. S. R. Naidua; R. Meera Rania

a Department of Chemistry, Sri Venkateswara University, Tirupati, A.P., India

To cite this Article Naidu, M. S. R. and Rani, R. Meera(1984) 'SYNTHESIS AND SPECTRAL STUDIES OF 2-
(ARYLCYCLOPROPYL)STYRYL SULPHONES AND BIS[2-(ARYLCYCLOPROPYL)]SULPHONES', Phosphorus, Sulfur,
and Silicon and the Related Elements, 19: 3, 259 — 265
To link to this Article: DOI: 10.1080/03086648408077588
URL: http://dx.doi.org/10.1080/03086648408077588

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648408077588
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphotus and Sulfur, 1984, Vol. 19, pp. 259-265 
0308-664X/84/1903-0259/$18.50/0 

0 1984 Gordon and Breach, Science Publishers, Inc. 
Printed in the United States of America 

SYNTHESIS AND SPECTRAL STUDIES OF 
24 ARYLCYCLOPR0PYL)STYRYL SULPHONES 

AND BIS[2-( ARYLCYCLOPR0PYL)ISULPHONES' 

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

Department of Chemistry, Sri Venkateswara University, Tirupati 51 7 502 
(A. P.), India 

( Receiued October 14, 1983) 

Bis(styry1)sulphones on reaction with one or two moles of dimethylsulphonium methylide in the presence 
of one or two moles of potassium t-butoxide yielded 2-(arylcyclopropyl)styryl sulphones and bis[2- 
(arylcyclopropyl)]sulphones respectively. The compounds are characterised and confirmed to be trans 
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 

 ketone^,^ a,&unsaturated  ketone^,^.^ nit rile^,^ isonitriles' and nitrog 
compounds. The reaction of dimethylsulphonium methylide with a,P-unsaturated 
sulphones for the synthesis of cyclopropyl sulphones'0-12 seemed to be stereoselec- 
tive. The cyclopropane derivatives thus obtained appeared to have trans configura- 
tion. Bis-Michael systems were reported to undergo m o d 3  or b i ~ ' ~ , ' ~  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(styry1) 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(styry1)sulphones' were reacted with one mole of trimethylsulphonium iodide in 
dimethyl sulphoxide in the presence of one mole of potassium t-butoxide yielding 
2-(arylcyclopropyl)styryl sulphones A( 1-12). 

+Accepted for presentation at the 4th International Conference on Organic Synthesis held at Tokyo, 
Japan in 1982. 
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@ @  KO-t-Bu 
+ (CH,l3 S I DMso 

A 

where Ar = 

Similarly a series of bis[2-(arylcyclopropyl)]sulphones B( 1-1 1) were also prepared by 
treating bis(styry1)sulphones with two moles of trimethylsulphonium iodide and 
potassium t-butoxide under identical experimental conditions. 

where Ar = 

In the infrared spectra of the cyclopropanes, methylene group would give rise to two 
high frequency bands in the regions 3100-3070 cm-',l7 3050-3030 ern-''' 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-' ( vcH2 asymmetric) and 
five compounds showed a band in the region 3120-3080 cm-' (vCH2 symmetric). 
These compounds also displayed bands in the region 1050-1010 cm-' (see Table I) 
which were considered to be the most characteristic of the cyclopropane deformation 
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mode of the ring.'7,'8-20 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.21.22 
Most of the 2-(arylcyclopropyl)styryl sulphones A(l-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 molecules23 and the latter bands confirm the 
trans configuration of the styryl moiety present in these molecules.24 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  group^^^,^^ 
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 ppm2' and the appearance of a signal here 
is considered to be a strong indication of the presence of a cyclopropane ring.28 The 
PMR spectra of all these 2-(arylcyclopropyl)styryl sulphones A(1-12) and bis[2- 
(arylcyclopropyl)]sulphones B(l-11) (see Table 11) exhibited complex multiplets for 
cyclopropane ring in the regions 1.2-2.2 ppm (for CH, group) and 2.43.3 ppm (for 
CH group). The aryl groups showed signals in the regions 6.6-8.0 ppm. Apart from 
coupling  constant^^^-^^ the chemical shifts data have been also used for the struc- 
tural problems of cyclopropane  derivative^.^^-^^ A study of chemical shifts of the 
ring protons and other substituent groups in cyclopropane has indi~ated,~' in 

TABLE I1 

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

Compound C ycloprop yl 

number CH2 CH Aryl 

A1 1.2-1.9 2.5-2.9 1.0-1.7 
A2 1.4-2.2 2.6-3.0 1.0-1.6 
A3 1.2-1.9 2.5-3 .O 1.0-1.7 
A4 1.4-1.9 2.4-3.0 1.2-1.6 
AS 1.3-2.1 2.6-3.1 I .  3-1.6 
A6 1.2-1.9 2.4-3.0 1.2-1.1 
A1 1.2-1.9 2.5-2.9 1.2-7.6 
A8 1.2-1.9 2.5-2.9 1.2-7.6 
A9 1.5-2.0 2.6-3.2 6.1-1.3 
A10 1.4-1.9 2.4-3.0 7.2-8.0 
A l l  1.4-1.9 2.6-3.2 1.0-1.5 
B1 1.4-1.9 2.6-3.2 7.0-1.5 
B2" 1.5-1.9 2.6-3.2 1.0-1.5 
B3 1.3-2.0 2.6-3.0 1.0-1.4 
B4 1.5-2.2 2.8-3.3 1.0-1.6 
B5 1.4-2.1 2.6-3.1 6.9-1.6 
B7" 1.4-1.8 2.1-3.2 6.8-7.1 
B8" 1.5-1.9 2.1-3.1 6.1-7.2 
B9 1.2-1.9 2.5-2.9 6.6-6.9 
BlO* 1.5-1.9 2.5-3.1 7.0-7.6 

Recorded in * DMSO-d, as solvent and all others in CDCI, 
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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 A  and HB have 
substituents cis to them. Hence H A  and HB should resonate at higher frequency with 
a small difference of chemical shifts between them, and this is observed.38 The 
chemical shifts for truns-l-(phenylsulphonyl)-2-phenyl cyclopropane were reported 
by Truce and G0ral~k. i~~ 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)]sul- 
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-~hlorostyryl)-, (E)-bis(4-bromostyryl)-sulphones?g (E)-bis(4-methyl- 
styry1)-, (E)-bis(2-fluorostyryl)-, (E)-bis(4-fluorostyryl)-, (E)-bis(3-chlorostyryl)-, (E)-bis(2,4-dichloro- 
styry1)-, (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-methylenedioxy)styrylJ-, (E)-bis(2- 
ethoxystyry1)- and (E)-bis2-[(l-naphthyI)vinyl]-sulphones were prepared as reported earlier.' Trimethyl- 
sulphonium iodide was prepared according to the procedure of Emeleus and Heal.40 

General procedure for the preparation of 2-(arylcyclopropyl)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(styry1)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 f-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 suitable solvent. Analytical data and other relevant details are presented in Table 111. 

General procedure for the preparation of bis[ 2-( arylcyclopropyl)]sulphones B( 1-11). By reacting 
bis(styry1)sulphones with 2 moles of trimethylsdphonium iodide in dimethylsulphoxide in the presence of 
2 moles of potassium t-butoxide under similar experimental conditions described above for the prepara- 
tion of A(l-12) yielded bis[2-(arylcyclopropyl)]sulphones B(1-11). Analytical data and other relevant 
details are presented in Table 111. 
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TABLEIII 

2-(a1ylcyclopropyl)styryl sulphones A( 1-12) and bis[2-(arylcyclopropyl)]sulphones B(1-11) 

Analysis ( %) 

Calcd. Found Compound Yield 
number % m.p. "C Formula C H C H 

A1 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
A10 
All 
A12 
B1 
B2 
B3 
84 
BS 
B6 
B7 
B8 
B9 
B10 
B11 

73 
75 
85 
28 
82 
71 
67 
63 
53 
94 
72 
38 
67 
90 
73 
68 
76 
57 
23 
76 
78 
57 
77 

121-123a 
108-110' 
124-1 25e 
223-224b 
132-134g 
153-155' 
142-145 

136-138a 
173-175' 

146-1479 

98-99d 

148-150' 

205-207' 

116-118' 

128-129' 
126-127' 
137-138' 
193-1 95' 
107-109 
166-16gb 
16&16lC 

158-160 
148-149' 

73.00 
63.75 
57.57 
57.57 
57.57 
48.57 
46.16 
66.22 
68.39 
62.36 
59.48 
78.12 
73.62 
64.69 
64.69 
58.86 
58.86 
49.77 
63.16 
63.16 
63.16 
59.51 
62.18 

6.45 
4.37 
3.99 
3.99 
3.99 
2.85 
3.19 
4.85 
6.49 
5.98 
6.03 
5.20 
6.77 
4.79 
4.79 
4.39 
4.39 
3.22 
6.22 
6.22 
6.22 
6.19 
3.70 

73.08 
63.84 
57.92 
57.82 
57.25 
48.48 
46.17 
66.28 
68.35 
62.13 
59.38 
78.24 
73.61 
63.97 
64.63 
58.68 
59.21 
49.65 
63.14 
62.83 
62.93 
59.84 
62.15 

6.66 
4.21 
4.02 
4.01 
3.77 
2.75 
3.44 
5.09 
5.95 
5.88 
6.02 
5.10 
6.87 
5.05 
5.03 
4.64 
4.64 
3.38 
6.29 
5.91 
6.19 
5.95 
3.82 

Products recrystallised from (a) aqueous isopropyl alcohol. (b) n-propyl alcohol, (c) methanol, (d) 
methanol-hexane mixture, (e) aqueous methanol, (f) is0 butylalcohol, (8) is0 propyl alcohol, (h) aqueous 
ethanol and (i) aqueous n-propyl alcohol. 
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