Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 4(2):980-985

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Synthesis and characterisation of some isomeric uasirated (E)- and (2)-
sulfide-sulfones and bis-sulfones

Pujari Jagan Naik, , Lakkakula Vinay Kumar, Ramisetty Mallikarjuna Rao, Talapaneni
Chandra Sekhar, Merugu Karuna Sree, Golla Narayans&Swamy*

Department of Chemistry, Si Krishnadevaraya University, Anantapur, Andhra Pradesh, INDIA

ABSTRACT

A pair of (E)- and (Z)-2-(4-methyl phenyl)-2-[ (4-methyl phenyl)thio] -1-phenyl-1-[ (4-methyl phenyl)sulfonyl] ethylenes
were synthesised by the nucleophilic displacement of halogens with sodium salt of p-methylbenzenethiol from
corresponding halo compounds. Oxidation of these two (E) and (Z)-2-(4-methyl phenyl)-2-[ (4-methylphenyl)thio] -1-
phenyl-1-[ (4-methylphenyl)sulfonyl] ethylene gave the corresponding pair of (E)- and (2)-1,2-Big(4-
methyl phenyl)sulfonyl] - 1-(4-methyl phenyl)-2-phenyl ethylenes. The structures of these compounds were confirmed
by IR, *H NMR and MASS spectral analysis.
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INTRODUCTION

Biological studies carried out on vinyl sulfonyl mpound$, mercapto halo ethylene sulfone derivativasd
bis(organosulfonyl)ethylengs® revealed that they can be used as effective fidggcto protect seeds. The
biological activities of these compounds dependnigadn their stereo chemical configuratiomss(@ndtrans) and
their substituents present in them. Further monghsulfones have been known for their synthetilityiin organic
chemistry, easily participating in 1,4-addition ¢tans. This functional group has also recentlynbebown to
potently inhibit a variety of enzymatic processpspviding unique properties for drug design and iciedl
chemistry. Divinyl sulfones and hydroxydiethyl sulfones arsed to give crease-resistant finishes, while other
sulfones are used as fuel additives and antibattegents , plasticizers,agiculture and anti-ichaglitive$®. The
most common method employed for the preparatiamefturated disulfones is by the nucleophilic dispimerft™

of halogens with thiols from halo ethylene sulfotherivatives. The present note describes the préparaf a
mixture (E) - and(2)-1-(4-methylphenyl)-2-phenyl-1-(4-methyl phenylittethylenes and its conversion in ©)£
and @)-1,2-Bis[(4-methylphenyl)sulfonyl]-1-(4-methylphgi}-2-phenyl ethylenes. Although some repdtt¥ have
appeared on the synthesis of cis and trans sukshilienes and di sulfones, the data availableastsc

EXPERIMENTAL SECTION

Melting points were determined in open capillaesMel-Temp apparatus, Laboratory devices, CambrityS.A
and are uncorrected. IR spectra were recorded usBig pellets on Perkin-Elmer SPECTRUM 100 FT-IR
spectrophotometetHNMR spectra were recorded at 400 MHz on a BRUKBR-dpectrometer and their chemical
shifts are reported it ppm with respect to TMS as an internal standaralssvspectra were recorded on Micro Mass
ESI-TOF Mass Spectrometer.
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(E)- and (2) -2-[(4-methylphenyl)]-1-phenyl-1-[(4-methylpheny)thio]ethylenes (1)

A solution of 18.63 g (0.15 moles) of p-methylbemazihiol and 12.6 g (0.06moles) of phemymethylbenzyl
ketone in dichloromethane (150 ml) was taken i®@ &l conical flask fitted with an air condenseotected with a
calcium chloride guard tube. The solution was etirwith a magnetic stirrer at room temperature 8nd
(0.023moles) of anhydrous aluminium chloride wasdleatlin small portions over a period of 15 minut€se
reaction mixture turned turbid as the reaction peats. After the addition, the mixture was furth@rexd for another
45 minutes and was then poured into 100 ml of walde resulting mixture was extracted with 150 ril o
dichloromethane. The extract was washed with bdnied over anhydrous M&0,, and the solvent was evaporated
to give light yellow oil which solidified on coolgnweighed 22.1 g. The solid was subjected to réaifiiation in
95% ethanol.

(E)-and (Z2)- 2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methylphayl)thio] ethylenes (2a& 2b)

About 7.91 g (0.025 moles) of a mixture df){and @)-2-(4-methylphenyl)-1-phenyl-1-[(4-methylphenyiih

ethyleng(1) was dissolved in 150 ml of glacial acetic acid &m&lsolution was taken in a 500 ml conical flatied

with a magnetic stirrer. The stirrer was set inioiand a solution of 4 g (0.025 moles) of bromim&5 ml of

glacial acetic acid was added drop wise. Duringtaddecolourisation was observed with immediatecjpitation.

The addition took about 15 minutes and stirring wastinued for an additional thirty minutes. Théidseparated
was filtered to yield 6g (60.7%) ofZ)-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methlggnyl)thio] ethylene
(2b). It was purified by recrystallisation from 95% atiol to give an analytical sample, m.p. 114°116

Anal. calcd. for GHBIS.  C, 66.83: H, 4.84: S, 8.11: FoundC, 66.65: H, 4.66: S, 8.0aKE" 1073

(S-aryl); 1628 (C=C); 2919 (C-H); 3021 &rfAr-H). 'HNMR (CDCl, 400 MHz): 2.18 (s, 3H, -Cf)| 2.22 (s, 3H, -
CHy), 6.9-7.3 (m, 13H, Ar-H). MS (70eV): m/z: 315, 192

The filtrate from the above reaction mixture afseparating theZj-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-
methylphenyl)thio] ethylen€2b), on dilution with water gave 2.17g (22%) &){2-bromo-2-(4-methylphenyl)-1-
phenyl-1-[(4-methylphenyl)thio] ethylen@a), as solid. This was purified from 95% ethanol teegan analytical

sample, m.p.86-9CC.

Anal. calcd. for GHBrS: C, 66.83; H, 4.84; S, 8.11.; FoundC, 66.66; H, 4.72; S, 7.9&);KBr 1073

(S-aryl); 1673 (C=C); 2919 (C-H); 3021 &rfAr-H). '"HNMR (CDCh, 400 MHz): 2.15 (s, 3H, -Ci} 2.2 (s, 3H, -
CHs), 6.9-7.5 (m, 13H, Ar-H). MS (70eV): m/z: 315, 192

(E)-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methylienyl) sulfonyl] ethylene (3a)

In a 250 ml round-bottomed flask fitted with alvefcondenser a solution of 1.97 g (0.005 moleqEp2-bromo-
2-(4-methylphenyl)-1-phenyl-1-[(4-methylphenyl)thiethylene (2a) in 75 ml of acetic acid was taken. The
solution was heated to boiling and 25 ml of 30%rbgen peroxide was added and the solution wasxetldor
two hours. The product separated on cooling wdeaed by filtration, yield 1.91 g (90%). Recryéittion of the
product from 95% ethanol gave an analytical sampfe (E)-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-
methylphenyl) sulfonyl] ethyleng8a), m.p. 62-68C.

Anal. calcd. for &H;BrO,S. C, 61.83; H, 4.48; S, 7.50; Found: C, 61.61; H, 4.39; S, 7.361!<Br 1084

(S-aryl); 1316, 1145 (Sgaryl); 1638 (C=C); 2920 (C-H); 3128 chAr-H). *HNMR (CDClk, 400 MHz): 2.35 (s,
3H, -CH), 2.45 (s, 3H, -CH), 6.8-8.0 (m, 13H, Ar-H). MS (70eV): m/z: 271.

(E)-2-(4-methylphenyl)-2-[(4-methylphenyl)thio]-1-phenyl-1-[(4-methylphenyl)sulfonyl] ethylene (4a).

To a hot solution of 1.06 g (0.0025 moles) &)--bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methiggmyl)
sulfonyl] ethylene(3a) in 40 ml of absolute ethanol taken in a 100 minaybottomed flask fitted with a reflux
condenser protected with a calcium chloride gualkiet a solution of sodium 4-methylbenzenethiolatpared
from 60 mg (2.5 mg atom) of sodium, 10 ml of absolethanol and 0.31 g (0.0025 moles) of 4-methybeathiol
was added. The mixture was refluxed for 7 hourse €blourless product separated on cooling was atelieby
filtration on a buchner to yield 0.81 g (70%) @&)-{2-(4-methylphenyl)-2-[(4-methylphenyl)thio]-1-pind-1-[(4-
methyl phenyl)sulfonyl] ethylengéla). Recrystallisation of the product from 95% ethag@ve an analytical sample,
m.p. 132-134C.

Anal. calcd. for &H,0,S,: C, 74.01; H, 5.57; S, 13.63; Found: C, 731865.42; S, 13.49.\;KBr
1086 (S-aryl); 1300, 1142 (S@ryl); 1638 (C=C); 2920 (C-H); 3130 ¢npAr-H). *"HNMR (CDCl, 400 MHz): 2.15
(s, 3H, -CH), 2.2 (s, 6H, -2CH), 6.7-7.9 (m, 17H, Ar-H). MS (70eV): m/z: 315.
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(E)-1,2-Bis[(4-methylphenyl)sulfonyl]-1-(4-methylphewl)-2-phenyl ethylene (5a)

A solution of 0.47 g (0.001lmoles) of EX2-(4-methylphenyl)-2-[(4-methylphenyl)thio]-1-pigd-1-[(4-
methylphenyl)sulfonyl] ethylené4a) in 30 ml of glacial acetic acid was taken in a X80round-bottomed flask
fitted with a reflux condenser. The solution wasitlee to boiling and added 8 ml of 30% hydrogen xideo The
solution was refluxed for one hour and the col@sglerystals separated on cooling were collectefiltbgtion to
yield 0.449 g (89.5%) ofH)-1,2-Bis[(4-methylphenyl)sulfonyl]-1-(4-methylphgi-2-phenyl ethyleng5a). It was
recrystallised from 95% ethanol to give an anafjtsample, m.p. 190-194.

Anal. calcd. for @HxO.S,: C,69.30: H, 5.21: S, 12.76: Found: C, 69.175H1: S, 12.68 5" 1080

(S-aryl); 1285, 1180 (S@aryl); 1685 (C=C); 2918 (C-H); 3090 citAr-H). 'THNMR (CDCl, 400 MHz): 2.2 (s, 3H,
-CHy), 2.25 (s, 6H, -2CH), 7.3-8.0 (m, 17H, Ar-H). MS (70eV): m/z: 503(ML), 347, 192, 139, 119.

(2)-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methylenyl) sulfonyl] ethylene (3b).

A solution of 5.93 g (0.015 moles) af)¢2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methiggmyl)thio] ethylene
(2b) in 200 ml of acetic acid was taken in a 500 mina bottomed flask fitted with a reflux condensEhne
solution was heated to boiling and 60 ml of 30%rbgén peroxide was added and heated under reflutvio
hours. The product separated on cooling was celleby filtration to yield 5.43 g (84.8%) OE)-2-bromo-2-(4-
methylphenyl)-1-phenyl-1-[(4-methylphenyl) sulfohydthylene(3b). Recrystallisation of the product from 95%
ethanol gave an analytical sample, m.p. 1522C54

Anal. calcd. for GHuBrO,S.  C,61.83: H. 4.48: S, 7.50: Foundc, 61.78: H, 4.40; S, 7.39<B" 1083

(S-aryl); 1315, 1145 (S@aryl); 1620 (C=C); 2919 (C-H); 3057 citAr-H). 'THNMR (CDCl, 400 MHz): 2.2 (s, 3H,
-CHy), 2.45 (s, 3H, -Ch), 6.9-7.8 (m, 13H, Ar-H). MS (70eV): m/z: 428(&R), 426 (M), 347, 271, 192.

(2)-2-(4-methylphenyl)-2-[(4-methyl phenyl)thio]-1-prenyl-1-[(4-methylphenyl)sulfonyl] ethylene (4b).

About 1.24 g (0.01 moles) of 4-methylbenzenethiabwadded to an ethanolic solution of sodium etregicpared
from 230 mg (10 mg atom) of sodium dissolved innA0of absolute ethanol. This solution was then ddaea hot
solution of 4.27 g (0.01moles) af)¢2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methiggnyl) sulfonyl] ethylene
(3b) in 160 ml of absolute ethanol contained in a BOGound-bottomed flask fitted with a reflux conden and
protected with a calcium chloride guard tube. Thgtume was heated under reflux for 6 hours. Theogdéss
product separated on cooling was filtered to vyieddd g (72.3%) of Z)-2-(4-methylphenyl)-2-[(4-
methylphenyl)thio]-1-phenyl-1-[(4-methylphenyl) ayl] ethylene(4b). On recrystallisation of the product from
95% ethanol gave an analytical sample, m.p. 156458

Anal. calcd. for @HxO,S; C,74.01: H,557: S, 13.63: Found: C,731825.42: S, 13.55/ 0" 1083

(S-aryl); 1300, 1139 (Searyl); 1626 (C=C); 2849, 2917 (C-H); 3030 EgAr-H). 'HNMR (CDCl;, 400 MHz): 2.2
(s, 9H, -3CH), 6.55-7.9 (m, 17H, Ar-H). MS (70eV): m/z: 471{ML), 315.

(2)-1,2-Bis[(4-methylphenyl)sulfonyl]-1-(4-methylpheyl)-2-phenyl ethylene (5b).

A solution of 0.94 g (0.002moles) of Z)¢2-(4-methylphenyl)-2-[(4-methylphenyl)thio]-1-pid-1-[(4-
methylphenyl)sulfonyl] ethylengib) in 50 ml of glacial acetic acid was taken in 100round-bottomed flask fitted
with a reflux condenser. The solution was heateabitng and added 8 ml of 30% hydrogen peroxidee $olution
was refluxed for one hour and the colourless ctys@parated on cooling were collected by filtnatio yield 0.79 g
(79.3%) of ©)-1,2-Bis[(4-methylphenyl)sulfonyl]-1-(4-methylphgii-2-phenyl ethylend5b). It was recrystallised
from 95% ethanol to give crystalline solid, m.p51%77C.

Anal. calcd. for £H-04S,:  C, 69.30; H, 5.21; S, 12.76; Found: C, 89H, 5.15; S, 12.59.\1KBr

1084 (S-aryl); 1308, 1150 (S@ryl); 1632 (C=C); 2850, 2918 (C-H); 3025, 3062 'ogAr-H). 'HNMR (CDCl,
400 MHz): 2.4 (s, 9H, -3CH), 6.7-7.7 (m, 17H, Ar-H). MS (70eV): m/z: 503{ML), 347, 283, 192, 139, 119, 105.

RESULTS AND DISCUSSION

Phenylp-methylbenzyl keton'@ andp-methylbenzenethiol in dichloromethane led to tierfation of a mixture of
(E)- and @) -2-[(4-methylphenyl)]-1-phenyl-1-[(4-methylphentiio]ethylenes(1). CompoundsH)- and ©)-1,2-
Bis[(4-methylphenyl)sulfonyl]-1-(4-methyl phenylHihenyl ethylenes were prepar@h & 5b) starting from E)—
and @)— 2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-metplienyl)thio] ethylenefa & 2b) (Scheme-1which in
turn  are obtained by the bromination ofE){ and @& -2-[(4-methylphenyl)]-1-phenyl-1-[(4-
methylphenyl)thio]ethylenedl).
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O

P-CHyCHs-CH,-C-CgHs ~ +  p-CH3CgH,SH

CH,Cl,
Anhyd. AICl,

H SCGH4CH3'D

p-HsCCeHs 1 CgHs
lBrZ/AcOH
p-H3CCgH, l SCgH4CH3-p Br: l :SCeH4CH3-p
Br 28 C4Hg P-HsCCeH, 2D CgHs
H,0,/AcOH H,O,/AcOH
p-HzCCeH, S0,CeH4CH3-p Br S0,CeH,CHs-p

Y
X

Br 5, Cebs p-HsCCeHy gy CoMs
p-CHs-CeH;SNa/EtOH p-CHj;-CgH,SNa/EtOH
p-H3CCqHy S0,CgH,CH3-p p-H3CCeH,S S0,CgH,4CH3-p

Y
X

p'H3CC6H4S 4a C6H5 p-H3CCGH4 ab C6H5
l H,0,/ACOH l H,0,/AcOH
p-HaCCqHy S0,CeH4CHa-p p-HsCCeH40,S S0,CqH,CHa-p

X
X

p-H3CCGH4OZS C6H5 p'H3CC6H4 C6H5
ba 5b

SCHEME-1

CompoundsK)- and Z)— 2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methlgenyl)thio] ethylenefa & 2b) are

probably formed via a carbonium ion intermedigke (Scheme-2) Rotation of C-C bond in carbonium ion
intermediatgl) may give rise to the carbonium ion intermedi@te(Scheme-2) Howeverl is expected to be more
stable tharll due to steric factor of the bulkiprCHsCgHsS. Expulsion of a proton froiinleads to the formation of
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2b where adl leads to the formation dfa. Since the formation o2b involves the formation of a more stable
carbonium ion, they were obtained in major projorti

CeHs
p'H3C'C6H4
/ SC6H4'CH3'p
H 1
Br2
CeHs
CeHs
©)
Br SCgH4-CHg-p -H* P-H3C-CgHy
- 2 N SCeH,-CHa-p
-H3C-CgH H Br
p-H3 64 | b
SCgH4-CH3-p
SCgH4-CH3-
(3 64 3P
Br CGHS - H+ p-HgC-CGH4
- . = CeHs
-H3C-CgH H
p-H3C-CgHy i Br 2a

SCHEME-2

Oxidation of2a & 2b afforded E) - and g)-2-bromo-2-(4-methylphenyl)-1-phenyl-1-[(4-methikmyl) sulfonyl]
ethyleneq3a & 3b) respectively. Compound8a & 3b) when heated with sodium salt pfmethylbenzenethiol,
nucleophilic displacement of bromine occurred résglin the formation off) - and ©)-2-(4-methylphenyl)-2-[(4-
methylphenyl)thio]-1-phenyl-1-[(4-methylphenyl) &uhyl] ethylenes (4a & 4b) with the retention of
configuratiori®. Oxidation of (4a & 4b) afforded E) — and &)-1, 2-Bis[(4-methylphenyl)sulfonyl]-1-(4-
methylphenyl)-2-phenyl ethylen€sa & 5b) respectively.

CONCLUSION

A new series of unsaturated Sulfide-Sulfones aisdSBlIfones were prepared. The synthesized compsouwith
chemical structure may serve as a very promisirsisifar the development of effective antibacteaiadi antifungal
agents.
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