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ABSTRACT

Irradiation of sulfonamide derived oral antidiabetic drug, tolbutamide (N-[(butylamino) carbonyl]-4-
methylbenzenesulfonamide,1) in a phosphate buffered solution under aerobic atmosphere afforded two
photoproducts by cleavage of SN and C (O)-N bonds of urea units. When irradiated with linoleic acid it
photoinduced lipid peroxidation. The insignificant decrease in lipid peroxidation test under argon atmosphere
indicates that tolbutamide is capable of photosensitizing lipids through a process where oxygen does not play a
principal role. Also the efficient inhibition of lipid peroxidation by well established radical scavengers GSH,
confirmed the invol vement of a type | mechanism
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INTRODUCTION

Biological photosensitization induced by drugs haen the object of a considerable amount of atterpecially
in the last decade. Such interest has been promuwgethe fact that even though many drugs are exuell
therapeutically agents but they are also known ftenocause phototoxic and/or photo allergic phentame
Phototoxic disorders have a high incidence, whemastoallergic reactions are much less frequenhuman
population [1]. The primary event in any photosgpnation process is the absorption of a photon,taedollowing
free radical and singlet oxygen generation by péatited drug molecules may seem to be the principal
intermediate species in the phototoxic responsg].[&everal reviews concerning the mechanisms i lboug
photodegradation and photosensitization were rgceablished [4,5] However, little information isvailable for
other widely used photosenstizing drugs [6] whosecemolecular mechanism of their phototoxicity act as well
understood.lt is therefore important to study thetpchemistry of each individual photosensitizinggithat may
be exposed to UV light.

The sulfonamide group is considered as a chromeshwhich is present in a number of biologicallyiact
molecules, have been clinically used for many years found to posses a large number of biologictVides,
including antimicrobial [7,8], carbonic anhydras#ibitors [911], anti-cancer [12] and as an anti-inflammatory
agents [13]. Benzene sulphonamide, derived frorphsulamide family have attracted intense interestetent
years as they are important clinical agents, magnle used in the treatment of gastro-intestindliedenal ulcers,
neurological disorders, glaucoma, altitude sicknasg for some forms of tumor [14] and some benzene
sulphonamide is also clinically used as a anttilitegent has been associated in some patieltt thétappearance
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of phototoxic effect such as erythema, flaring anticarial weal [15]. These compound have beengeized as a
very good photo sensitizers in clinical test andéfl culture[16]. Although it is very useful biitcan produced
adverse photo biological effect such as clinicaitpiensitization which occurs on the skin of patj&].

Tolbutamide (1) is a benzene sulphonamide derigativd it is a first generation potassium channetisr, oral
hypoglycemic drug [18-20]. It is structurally similto acetohexamide, chlorpropamide and tolazanditles drug
may be used in the management of type Il diabdtelet alone is not effective. Tolbutamide stimekatthe
secretion of insulin by the pancreas. Since themas must synthesize insulin in order for thisggdiw work, it is
not effective in the management of type | diabetegenerally has a short duration of action dudtsorapid
metabolism, and is therefore safe for use in ejddidbetics [21]. Tolbutamide with sulfonamide amaphores is
expected to be photolabile and probable photo izsisof biological substrate and is exhibited foitaxic effect in
patient treated with this dru@2,23].In continuation of our previous work we becamieiiasted in investigating
the photochemical behavior of the tolbutamide unaerobic condition in UV- B light for an approgie
correlation to its phototoxicity. Photolysis of hokamide in presence of oxygen resultant in thenfion of two
degradation products identified 2&nd3 from their spectral"H-NMR, **C-NMR, IR and mass spectra) properties.
Scheme-1 Product2 and 3 presumably produced bglehagage of CO-N bond of tolbutamide (1).

MATERIALSAND METHODS

Apparatus and Chemicals

All chemicals used were of analytical and pharmticalgrade. Tolbutamide (1) was extracted from owarcial
medicament Rastinone Aventis Pharma Limited (Indide purity of drug extracted was checked by Tu@ a
comparing its melting point with the literature wal Rose Bengal and gluthione (GSH) were purchizeed Sigma
Aldrich, India. Photochemical reactions were catr@t in quartz fitted immersion well photochemicahctor
equipped with 400W medium pressure mercury vapampl with continuous supply of water. UV spectra aver
recorded on a Shimadzu 160 A Instrument. IR spewee recorded in KBr discs on a Perkin Elmer model
spectrum RXI.'H-N.M.R and**C-N.M.R Spectra were recorded on a Bruker Avanc®&X%D300 Spectrometer
using SiMg as internal standard and CR@s solvent. E/MS were obtained on a VG-ZAB-HS nmsmsctrometer.
High resolution mass spectra were determined witGaZAB-BEQ 9 spectrometer at 70 eV ionization agies.
Column chromatography was performed on silica dg&l(B0-230mesh).thin layer chromatography (TLC) was
carried on Merck silica gel60 &40.2mm thick plates).

Photoirradiation procedure

Tolbutamide (1) 285 mg (1.06 mM) was dissolved @® 4nl methanol and irradiated at room temperatarthé
Rayonet photochemical reactor. Progress of thetiomawas monitored by thin layer chromatographyldobform-
methanol, 98:2). After the irradiation of mixtum@ 71 hr the solvent was removed in a rotary evafporand crude
product was subjected to silica gel column chrogpaphy elution with CECN/H,O (30:70,v/v) on silica column
gave 2 and 3 as products which exhibited followspgctral properties.

Butanamine-1 (2):

Yield:60mg (21.8 %); UVinax(MeOH) 210 nm ; HRMS calcd. for (i1 C4,H.3N 73.33,found 73.20, IR(KBr): 2880,
2967, 3350, 800,1090 ¢hiHNMR(CDCl; 8,ppm) & 2.7 ( t, J=7,2H, H-1), 1.43 (m,4H,H-3&H-4), 1.16,IH,
NH,), 0.92(t, J=7 Hz,3H, H-4)*C-NMR(CDCkL5ppm) & 41.8 (C-1), 35.0 (C-2), 19.9 (C-3), 13.8 (C-4)SM
m/z: 73 (M), 30(M*-CH,="NH,).

N-tosylformamide (3):

Yield: 95mg(34.5 %); UMimax(MeOH) 261 nm and 210 nm ; HRMS calcd. for fMCgHgNO;S 199.2270, found
199.2268; IR(KBr): 3359, 3325¢HiINH), 1340, 1160cm (SQ,); *H-NMR (CDCk 5, ppm)d 8.75(s,1H,CHO) 7.82
(d, J=7.9 Hz,2H,tolyl H-3 and H-5) 7.32 (d, J=7.9)2H,tolyl H-2 and H-6),2.38 (s,3H tolyl,GH 2.0(s,1H,NH),
3C- NMR (CDC}, 8, ppmp 175.01 (CO,CHO),142.6,136.9, 129.8 128.3, 23.41 (G4, C-2 and C-6, C-3andC-
5,CHsof the toluene moiety). MS: m/z: 199{M 185(M-CH;), 170(M-HCO), 155(M-HCONH), 92(M-
HCONHSQ).

To observe a possible quencher effect of the tathide (1) on singlet oxygen'Q,), tolbutamide(1) was also
irradiated in presence of photosensitizer rose dlegngd maintaining all other experimental condisidine same.
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Photosensitized peroxidation of linoleic acid
Phosphate buffered solution of Linoleic aciI@* M) was irradiated in the presence of compoundd.aso in a
pre-irradiated solution of 1€10°). The formation of dienic hydroperoxides was mamitb by UV-spectra

photometry, by the appearance and progressiveredaes of a new band &t233 nm [ 24] (Fig-1). The lipid
peroxidation test was repeated in the presencecafced glutathione (GSH) as radical scavenger. t€btsvas also
carried under argon atmosphere.
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Fig-1- Photoper oxidation of linoleic acid (L, 10°M) sensitized by tolbutamide (1)
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Schemel: Photoproducts of Tolbutamide
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Tolbutamide undergoes homolytic cleavage (ruptufp @O-NH bond resulting in the generation of two
intermediates radicals (2a) and (3a) (Scheme2).

Hydrogen abstraction by intermediate radicals gateerin tolbutamide photodegradation leads to |g@cbxidation
(Scheme-3).The efficient inhibition of lipid perds&tion by well-established radical scavengers G®idfirmed the
involvement of type | mechanism. Lipid peroxidasowertainly correlate with damage produced in th# c
membranes. The phototoxicity mechanism for tolbid@mmost probably involves reaction of free radical
intermediates and photoproducts with cellular congmts. The insignificant decrease in lipid perotiata test
under argon atmosphere indicates that tolbutansdeapable of photosensitizing lipids through a psscwhere
oxygen does not play principal role.
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M echanistic pathways of photodegradation of tolbutamide
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O,

Scheme-3
RESULTSAND DISCUSSION

Irradiation of methanolic solution of (1) under geyn atmosphere with a medium pressure mercury vdpmp in
an immersion well type photo reactor gave Butanarii(2), N-tosylformamide (3) as photoproducts (Sokel)
which were characterized from their spectral stsidi¢o degradation of tolbutamide was observed vitradiation
was carried out in the presence of rose bengalguaipotassium chromate solution and maintainingotder
experimental conditions the same. Therefore, theraction with or quenching of singlet oxygen, bibtitamide
was negligible.

The studies of phototoxicity carried out in thisnwanay help to explain the damage produced in prated organs.
The observations in this work may contribute toc&late the observed accumulations and damagingitsctif
oxidized proteins during aging and in pathologieshsas diabetes, atherosclerosis and neurodegerediteases.
Lipid photoperoxidation certainly correlates themdaye produced in the cell membranes. The photdtgxic
mechanism for tolbutamide most probably involvesction of free radical species than singlet oxygemer oxide
anion or photoproducts with cellular componentse Tasult obtained may be very useful from mediaahtpof
view to perform the appropriate screening of phwtigity in vitro before introducing drugs and cheails in to
chemical therapy.
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