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(NSAID) with Sulfadrugs

G. M. Nazeruddin*, S. B. Suryawanshi

Department of Chemistry, Poona College, Pune, Maharashtra, India

ABSTRACT

Non-steroidal anti-inflammatory drugs (NSAIDs) commonly used for the treatment of chronic
inflammatory diseases suffering from several undesired side effects, the most important being
gastrointestinal (GlI) irritation and ulceration. The Pro-drug designing is one of the several
strategies used to overcome this drawback. However, mutual pro-drug concept also can be
exploited for this purpose. The mutual Pro-drug consists of two pharmacologically active agents
coupled together covalently so that each acts as promoiety for the other agent and vice-versa.
Snce an infection always leads to inflammation. Therefore sulfa drugs can be coupled with
NSAIDs as amide derivatives of NSAIDs. In this way the carrier drug (sulfonamides) may be
useful to overcome some side effects of parent drug particularly gastrointestinal (GlI) irritation.
In this paper we wish to report simple procedure to couple Ibuprofen with various sulfa drugs to
get amide derivatives. So that these mutual pro-drugs may be used for infection as well as for
inflammation.

Key words: Mutual pro-drugs, Ibuprofen (NSAID), Antimicrobials Dru@Sulfa Drugs)

INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs) atemmonly used for the treatment of
chronic inflammatory diseases such as arthritislddged administration of these drugs exhibits
several undesired side effects, most importantgastrointestinal irritation and ulceration[1-2]
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.There is enough evidence that inhibition of Caather than that of Cox-Il underlies gastric
ulcer formation[3].But, initial enthusiasm for seti@e Cox-Il inhibitor as safer NSAIDs has
failed due to emergence of serious cardiovascidiar effect on long term use[4]. The pro-drug
[5] designing is one of the several strategies usedvercome this drawback. Mutual pro-
drug[6] is a type of carrier-linked, where the @nrrused is another biologically active drug
instead of some inert molecule. A mutual pro-dregsists of two pharmacologically active
agents coupled together so that each acts as mqisty for the other agent and vice versa
Mutual pro-drug design is really no different frahe general drug discovery process, in which a
unique substance is observed to have desirablemplecatogical effects, and studies of its
properties lead to the design of better drugssltaivery fruitful area of research, and its
introduction in human therapy has given successfsults in improving the clinical and
therapeutic effectiveness of drugs suffering frame undesirable properties that Mutual pro-
drugs of ketoprofen[7], ibuprofen[8] , diclofenal[&nd flurbiprofen[9] with an antiarthritic
nutraceutical D-glucosamine have been reported vathuced gastrointestinal ulcerogenicity,
better analgesic/antiinflammatory effects and aold@l antiarthritic activity. Glucosamine is
used as an antiarthritic drug and nutritional sepm@nt in conditions like joint ache, stiffness,
severely restricted movements and serious pain[l1lQ] It acts as an essential substrate for the
biosynthesis of glucosaminoglycans and the hyalaranid backbone needed for formation of
proteoglycans found in the structural matrix ohjsi[12]. NSAIDs are used for the symptomatic
treatment of inflammation associated with arthtiig are unable to remove the underlying cause
of the disease. Their prolonged use results ini@d sffects. When tested in Fruend's adjuvant-
induced arthritis assay, these mutual pro-drugse hehown antiarthritic activity, which was
lacking in the parent drugs with comparable arftammatory activity and lowered
ulcerogenicity. Otherwise hinder their clinical fidaess.
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An infection always leads to inflammation. Therefaulfa drugs [13] can be coupled with
NSAIDs as amide derivatives of NSAIDs. In this wiaag carrier drug (sulfonamides) may be
useful to overcome some side effects of parent gauticularly gastrointestinal (Gl) irritation. In
this paper we wish to report simple procedure tgpt® Ibuprofen with various sulfa drugs such
as sulfanilide, sulfacetamide, sulfamethoxazole snifisoxazole to get corresponding amide
derivatives. Same methodology can be applied terdfSAIDs also for temporary blockade of
the free carboxylic group present in NSAIDs, tileir systematic absorption. In this way these
mutual pro-drugs may be used for infection as wslifor inflammation. The said reaction is
depicted in the scheme I.

MATERIALSAND METHODS

All reagents were purchased from Merck and usigdowt further purification. Melting points
were measured in open capillary and are uncorredied products were characterized by IR
spectra,’H NMR and **C NMR. IR spectra were recorded on Perkin—ElmerIR1:710
instrument.'H NMR was recorded on BrukerMSL-300 MHz and Bruk@)3500 MHz
instrument using TMS as an internal standard.

General Procedurefor preparation of Mutual Pro-drugs.
Step 1: Preparation of Ibuprofen 2-(4-isobutylpH@rgpanoyl chloride
Step 2: Preparation of Mutual Pro Drugs by coupthmegacid chloride with sulfa drug

2-(4-1sobutyl-phenyl) - propanoy! chloride(1):

Ibuprofen (2.06 g, 0.01 mol) was stirred with freshly digtdIthionyl chloride (5.95 ml,0.05mol)
for 8 hr. Excess thionyl chloride was removed undkgtuced pressure to get 2-(4-isobutyl-
phenyl)-propanoyl chloride.

General procedurefor coupling reaction of 2-(4-1sobutyl-phenyl) - propanoyl! chloride (1)

with sulfadrugs:

To a mixture of sulfa drug (0.01 mol) and pyridi{2e0 ml) in acetone (25.0 ml) maintained at -
10°C was added with stirring a solution of 2-(4kstyl-phenyl)- propanoyl chloride (2.25 g,

0.01 mol) in acetone (25.0 ml) over a period of ir.O0The reaction mixture was stirred for 8-10
hr and after completion of the reaction (monitolgdTLC).The reaction mixture was poured
into crushed ice. The residue obtained was filtedtskolved in chloroform (100.0 ml), washed
with 5% hydrochloric acid (3 x 50.0 ml), 5% soditoearbonate (3 x 50.0 ml) and finally with

brine solution (2 x 25.0 ml). The organic layer widtered, dried and crystallized from

petroleum ether: ethyl acetate (60-80) to get Gpwading product (11).

RESULTSAND DISCUSSION
2-(4-1sobutyl-phenyl)- propanoyl chloride (1) wasupled with sulfonamide and corresponding
mutual pro-drug(ll) was obtained after usual worknpmoderate to good yield, results are

depicted in the table-1 The structure of the présludere confirmed by spectral data .

Ibuprofen containing free carboxylic group has beswdified into various amide derivatives
using different sulfa drug such as sulfanilide fazgtamide, sulfamethoxazole and sulfisoxazole
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resulted in masking of the carboxylic moiety. The tcomponent of the newly synthesized
mutual pro-drugs are well known and they are inntfaeket since decades. Therefore this mutual
pro-drugs may be used to over come drawback ofaaststinal (Gl) irritation and ulceration
as well as another component sulfa drug may be aggihst infection. However, further
pharmacological studies are still required to beied out to draw the final conclusion .

CONH SO,

NH-R
(I
Tablel
Entry R Isolated Yield % M.PC)
1 H 67 188
2 COCH3 47 200
3 ‘ ‘ 74 176
\
o}
A\
4 ‘ ‘N 72 156

SPECTRAL DATA

1) IR: KBr (NH=3331, 2900), O=C-NH (1677), C=C (1¥9SQ (1304),"HNMR: & =8.25(s,
NH), 7.95(d, 2H), 7.45(d, 2H), 7.2(d, 2H), 7.15@H), 3.65(q, 1H), 2.35(d, 2H), 2.0(s, NH),
1.85(m, 1H), 1.6(d, 3H), 0.95(d, 6HYC-NMR: 6= C=0(172.97), Ar C (142.08, 139.96, 138.46,
137.47), ArCH(129.05, 126.96, 126.71, 119.00,H(42.78, 46.55), Ck{44.78) , CH(22.22,
18.68, 30.14)

2) IR: KBr NH (2923, 2854) C=C(1591, 1461), £I877),"HNMR: & = 7.85(2H, d), 7.5(2H,
d), 7.15(2H, d), 7.1(2H, d), 4.65(s, NH,), 3.65(1#, 2.35(2H, d), 1.85(1H, m), 1.61(d, 3H,),
1.6(s, 3H), 1.2(s, NH), 0.95(6H, dC-NMR: § C=0(173.39, 168.73), Ar C(143.61, 140.11,
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138.19, 132.68), ArCH(132.08, 128.79, 126.79, 108.6CH(44.60, 29.80,), Ci#6.48),
CHs(23.10, 22.5, 18.52).

3) IR NH(2924,2854), C=0(1702),C=C (1460), £1377),"HNMR: & =8.55(s, NH), 7.65(d ,
2H), 7.5(d, 2H), 7.20(d, 2H), 7.15(2H, d), 6.29), 6.25(s, 1H), 3.85(q, 1H), 2.45(d , 2H),
2.25(s, 3H), 1.95(m, 1H), 1.55(d, 3H), 0.95(d, 6KH%-NMR: § C=0(173.58), C=C(95.00, 171,
158), ArC(142.65, 141.07, 137.51, 133.21), ArCH(¥9128.14, 127.17, 119.39), G(H7.47),
2CH:(22.26, 18.49, 12.62), CH(30.06, 42.87).

4) IR : NH (2925,2725) , O=C-NH(1677), C=C (1593):(1374), 'HNMR: §=9.25(s, 1NH),
7.85(d, 2H), 7.75(d, 2H), 7.50(d, 2H), 7.25(d, 2B2(s, NH), 3.65(q, 1H), 2.35(s, 6H), 2.45(d,
2H), 1.45(d, 3H), 1.95(m, 1H), 0.95(d, 6HJC-NMR: § C=0(174.21), C(172.93, 169.08,
157.49, 143.19, 139.17, 138.31, 133.14), ArCH(126128.88, 127.64, 118.83), G@2.10,
18.82, 18.50, 12.12), GK16.36), CH(44.66, 29.79).

CONCLUSION
A very simple strategy is developed to synthesizeual pro-drugs which is avoiding the side
effect of gastrointestinal irritation of NSAIDs arlde carrier drug maintain the corresponding
microbial activity also. Such type of coupling isgsible with other NSAIDs also.
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