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ABSTRACT

An efficient synthesis of novel 2-(4-methoxy benzene sulfonyl)-1,3-dim-
ethyl/1-methyl-3-phenyl/1, 3-diphenyl propane-1, 3-dione(lla-c) and 2-(4-
methylthio benzene sulfonyl)-1-methyl-3-phenyl/1, 3-diphenyl/1-methyl-3-
ethoxy propane-1, 3-dione(l Va-c) in corporating 4-methoxy benzene sulfo-
nyl/4-methylthio benzene sulfonyl nucleusis described.Compounds I11a-c
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and 1Va-c were synthesize by the reaction of acetyl acetone/benzoyl ac-
etone/dibenzoyl methane/ethylacetoacetate(la-c & I1la-c) with 4-methoxy
benzene sulfonyl chloride 1 and 4-methylthio benzene sulfonyl chloride2in
presence of sodium methoxide.Formation of 1 and 2 was achived by the
reaction of anisol/thioanisole with chlorosulphonic acid.
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INTRODUCTION

1,3-diketones (B-diketones) have been important
intermediatesin synthetic organic chemistry™ aswell
as metallocomplexes and related areas of technol -
ogy'?. 1,3-diketones compoundsand their derivatives
have been the most versatile and frequently used in
heterocyclic synthesig¥. They play avery important
role as building blocksfor construction of abroad di-
versity of natural products, including aromatics and
many heterocycles”. 1,3-diketones serves as precur-
sorsfor the synthesis of versatileintermediatesfor
obtaining large number of biologically active hetero-

cyclic compounds such as diazepines, benzodiaz-
epines, benzothiazepines, isoxazoles, pyrazoles, imi-
dazoles and benzimidazoles®.

Many naturdly occurring 1,3-diketones, even such
smpleonceasdibenzoyl methane and n-tritriacontane-
16, 18-dione possess a broad spectra of biological
activity. These 1,3-diketones and their closet struc-
tural derivativesappear in many plants, for example,
in Eucalyptusleafsand Licorice™. Other long chain
aliphatic 1,3-diketones arefound in Vanillabeansand
Sunflower pollen®. All mentioned 1,3-diketonesare
powerful natural antioxidantsand possess prominent
anticancer propertieswith minimal toxicity!. Four 1,3-
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diketones isolated from Nicotiana tobacum also
showed antioxidant activity'®. That iswhy intensive
investigationsof biological propertiesof both natural
and synthetic 1,3-diketonesare of current interest to
medicind chemistry!.

Compounds containing sulfonyl group have also
been aresearchfocusasaresult of their biologica im-
portant and chemical applicationd?. Sulfonesoccupy
auniquepogtioninthedrugindustry withtheir antima-
laria™, bactericida™ and antitubercular activity against
Mycobacteriumtuberculosis®®. Antimaarial activity
of Acedgpson(4,4-diacetyl diaminodiphenyl sulfone) has
been studied against Plasmodiumberghii™. The sul-
fone Depsone(4,4-diaminodiphenyl sulfone) iswell
known antileprotic drug* Arylsulfonyl subgtituentshave
been used as protecting groups for oxygen and nitro-
gen functiondities™™. Promizoleisthemost effective
aryl heterocyclic sulphonedrug™®.

Perusal of literature revealed that only a few
diketoneshaving sulfonyl group have sofar been syn-
thesized. These observations of sulfones and 1,3-
diketones compounds prompted usto synthesize new
pharmacol ogically active compoundsbearing asulfo-
nyl group. For this purpose we have chosen 4-
(methoxy) benzene sulfonyl chlorideand 4-(methylthio)
benzene sulfonyl chlorideasstarting moiety.

RESULT AND DISCUSSION

Asan avenueto such species, anisol andthicanisole
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was sulphonated with CISO,H to afford the sulfonyl
compounds (1 & 2). Thelatter was condensed with
different 1,3-diketones/1,3-ketoester (la-c & Illa-c)
in the presence of sodium methoxide to yield 1,3-
diketones/1,3-ketoester (lla-c & 1Va-c). Thestructure
of thecompounds (Ila-c & 1VVa-c) has been established
by IR, *H NMR, 2C NMR and elementa analysis.

EXPERIMENTAL

Melting pointsweredeterminedin open capillaries
and areuncorrected. TheR spectrawererecorded on
aNicolet-MegnaFT-1R 550 spectrophotometer in KBr
pellets. The 'H NMR and *C NMR spectra were
scanned in CDCI, on a DRX-300 spectrometer at
300.13, usng TMSasaninterna standard. The Mass
spectrawererecorded on aJeol D-300 spectrometer.
TLC checked thepurity of compounds.

Synthesisof 4-methoxy benzenesulphonyl choride

Pure chlorosulphonic acid (11.9ml, 0.05M) was
takenin athree necked round bottomed flask (100ml)
fitted withareflux condenser, dropping funnd and mer-
cury seal with mechanical stirrer. Thetemperature of
theflask wasmaintained below 5°C by placingitinan
icebath (ice-salt mixture). To thisanisole (methoxy
benzene) (5.44ml, 0.05M) was added dropwiseusing
dropping funnel with continuousstirring. Theexcessof
HCIl gaswasremoved during thereaction.

After thecomplition of thereaction, mixturewas

OCH;

OCH, OCH,
la: R=CHs; R'=CHj
CISOH Ib : R=CH3; R'=CgHs
+ 3 . — . |:
> NaOCH3 Ic : R=CgHs; R'=CgHs
. la-c]
Anisole [
! SO,Cl
1
SCH3
SCHy SCHj
R llla : R=CHg; R'=CgHs
+ CISOgH— lllb : R=CgHs; R'=CgHs
NaOCHs O llic : R=CHg; R'=0C,Hs
[lla-c] 0,S
Thioanisole SO,CI 0
R
Scheme 2 IVa-c

ey, Onganic CHEMISTRY

A Tudian Yoarnal



426

Synthesis of novel 2-(4-methoxy benzene sulfonyl)-1,3-dimethyl

OCAIJ, 5(4) December 2009

Full Paper

l_..__ Y =L T |
§ G el Wl
) _ 1H NMR spectrljm of combound lla
OCH3
@CHHF;
—0
—0
CeHs | =
_ J e =l )
% PARYAN 4 ./

—_ - 1

H NM R spectrumof compound I ¢

1

SCH;4

_L_ L s l.__
(343 e
SO o WL ». 0 -

H NM R spectrum of compound I Vb
kept overnightinrefrigerator. Thereaction mixturewas
pouredinto crushed ice. Thewhite solid obtained was
filtered, washed 4-5timeswithice-cold water and dried.
The crude solid was dissolved in amixture of equal
volume of benzene and acetone. The sol ution wasfil -
tered, concentrated and then kept at room temperature
overnight. Crystalline 4-methoxy benzene sulphonyl
chloride separated out. (m.p. 41°C, yield 8.36g, 81%).

Synthessof 4-methyl thiobenzenesulphonyl chloride

Placed chlorosul phonic acid (1.20ml, 0.02M) ina
three-necked flask, fitted with areflux condenser, drop-
ping funnel and mercury seal with mechanical stirrer.
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Thetemperatureof theflask wasmaintained below 5°C
by placingitin anicebath (ice-salt mixture). To this
thioanisole (methyl thiobenzene) (2.33ml, 0.02M) was
added dropwise using dropping funnel with continuous
dtirring. Theexcessof HCl gaswasremoved during the
reaction. After addition, thereaction mixturewaskept
overnightinrefrigerator.

Thereaction mixturewas prured into crushedice.
Thewhitesolid obtained wasfiltered, washed 4-5times
withice-cold water and dried. Thecrudesolid wasdis-
solved in amixture of equal volume of benzeneand
acetone. The solution wasfiltered, concentrated and
then kept at room temperature overnight. Crystalline
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4-methyl thio benzene sulphonyl chloride separated out.
(m.p. 132°C, yidd-2.53g, 57 %).

Generalized prepar ation of substitued 1,3-diketones
(INa-c& IVa-c)

Placed acetylactone (1ml, 0.01M)/benzoyl acetone
(1.62g, 0.01M)/dibenzoylmethane (2.24g, 01M)/
ethylacetoacetate (1.27g, 0.01 M) and sodium
methoxide (0.54g, 0.01M) in adry round bottomed
flask fitted with aguard tube and stirred for one hour
onamagneticstirrer at 50°C-60°C, until a creamy mass
was obtained. The sulphonyl chloridederivative (1 &
2) (2.06g, 0.01M & 2.39g, 0.01M) wasthen added in
small portion and dry toluene (5ml) was added as sol-
vent to effect proper stirring of the reaction mixture.

Thereaction mixturewasrefluxed a atemperature
of 110°Cfor about thirty/thirty-two hours. Thecomple-
tion of the reaction was monitored through TLC. After
the reaction was compl eted the reaction mass was
cooled and toluenewas removed under reduced pres-
sure. Thereaction mixturewasextracted using chloro-
form and then washed with water. Thechloroform layer
was then dried over anhy. Na,SO,. The chloroform
wasdistilled off and purification of thecompound was
done by column chromatography usingsilicagd asab-
sorbent and CHCI,:MeOH (9:1) asmobilephase. The
product was recrystallized from pet ether/
benzene acetone(1:1)/absol ute a cohol. Purity of the
diketone was checked through TLC using (petroleum
ether:acetone, 7:3/benzene:ethanol:ammonia, 7:2:1)
upper layer asmobilephase. Spectra datafor selected
productslila-c and IVa-c.

2-(4-methoxy benzenesulfonyl)-1, 3-dimethyl pro-
pane-1,3-dione(l1a)

M.p.:110°C ; yield 51% ; Anal.Calcd.of
C,H,0.S. Cacd: C, 53.33; H, 5.19. Found: C,
53.04; H, 4.78. IR (KBr): 3030, 2910, 1705, 1305,
1250, 1145, 1060cm™. *H NMR(300MHz, CDCI,) &
7.08 (dd, J=7.6Hz, 4H), 3.55(s, 3H), 2.07(s, 6H),
7.12(s, 1H); 3C NMR(300MHz, CDCl,): § 204.94,
132-130, 113.70, 102.70, 65.26, 55.37, 26.85.

2-(4-methoxy benzenesulfonyl)-1-methyl-3-phenyl
propane-1,3-dione(l 1b)

M.p..95°C; yield47%; Anal.Calcd.of C H,.O.S.
Cacld: C, 61.44; H, 4.81. Found: C, 61.09; H, 4.56.
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IR (KBr): 3035, 2875, 1715, 1305, 1248, 1138,
1058cm™; *H NMR (300MHz, CDCl.): & 7.30-8.05
(m, 9H), 3.78 (s, 3H), 2.10(s, 3H), 7.13 (s, 1H); *C
NMR (300MHz, CDCIL,): 5 204.94, 182, 132-131,
113.70, 98.81, 65.26, 55.37, 26.70.

2-(4-methoxy benzenesulfonyl)-1,3-diphenyl pro-
pane-1,3-dione(l 1 c)

M.p.: 55°C; yield 56%; Anal.Calcd.of C, H,,O.S.
Calcd: C, 64.86; H, 4.86. Found: C, 64.10; H, 4.46.
IR (KBr): 3010, 1725, 1310, 1245, 1160, 1055cm',
'H NMR(300MHz, CDCl,): & 6.80-7.40(m, 10H),
6.71(dd, J=6.7Hz, 4H), 3.54(s,3H), 7.19(s,1H); *C
NMR (300MHz, CDCIL,): 5 182, 134-131, 128.62,
113.70, 94.34, 65.26, 55.37.

2-(4-methylthio benzenesulfonyl)-1-methyl-3-phe-
nyl propane-1,3-dione(l Va)

M.p.:104°C; vyield46%; Anal.Calcd. of
C.H,0O,S,. Cacd: C, 58.62; H, 4.60. Found: C,
58.22; H, 4.24. IR (KBr): 2880, 1715, 1415, 1320,
1300, 1170cm™; *H NMR (300MHz, CDCl,): & 7.00-
8.00(m, 9H), 2.52(s, 3H), 2.10(s, 3H), 6.90(s, 1H);
C NMR (300MHz, CDCL,): 5 184, 142.56, 1350,
133-127, 94.34, 14.18.

2-(4-methylthio benzene sulfonyl)-1, 3-diphenyl
propane-1,3-dione(1Vb)

M.p.: 83°C; yield 51%; Anal.Calcd. of
C,H,0,S,. Calcd: C, 64.39; H, 4.39. Found: C,
64.03; H, 4.07. IR(KBr): 3010, 1720, 1395, 1305,
1990, 1155 cm™; *H NMR (300MHz, CDCl,): &
7.24(dd, J=7.9Hz, 4H), 7.32-8.01(m, 10H), 2.63(s,
3H), 7.16(s, 1H); *C NMR (300MHz, CDCL,): §
204.94, 182, 142.56, 133—-127, 98.81, 14.82.

2-(4-methylthio-benzene sulfonyl)-1-methyl-3-
ethoxy-propane-1,3-dione(1Vc)

M.p.:103°C; yield 47%; Anal.Calcd. of
C,H,0.S,. Calcd: C, 49.36; H, 5.06. Found: C,
48.97; H, 4.73. IR (KBr): 3045, 2885, 1745, 1435,
1340, 1325, 1235, 1140, 1110 cm*; *H NMR
(300MHz,CDCL,): 5 7.80(dd, J=8.04Hz, 4H), 2.81(s,
3H), 1.64(t, J=7.1, 3H), 4.32(q, J=7.1, 2H), 2.14(s,
3H), 7.2(s, 1H); *C NMR (300MHz, CDCl,): &
204.94, 161.57, 142.56, 134—-127, 93.13, 63.52,
26.72,14.82, 14.12.
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