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ABSTRACT

Reaction of 3-acetylcoumarin (1) with thiosemicaside gave the corresponding 3-acetylcoumarin
thiosemicarbazone (2). Treatment of 2 with acetithyalride, benzoyl chloride, ethyl chloroacetate;
bromomethylketones and dicarbonyl compounds aftbrdee corresponding diacetyl- and- dibenzoyl
thiosemicarbazone derivatives (3,4), 3-(Coumaripi&@hylidene)amino-2-thioxo-imidazolidin-4-one (5-Aryl-2-

[( coumarin-3-ylethylidene)-hydrazino]-thiazole (@And 1-(Coumarin-3-ylethylidene) amino-2-thioxopyidine
derivatives (8 and 9), respectively. The mass splefrhgmentation patterns of some prepared compisuhave
been investigated in order to elucidate the strietf the synthesized compounds.
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INTRODUCTION

Various substituted nitrogen heterocycles contgimiaumarin moiety have recently received signifidgarportance
because of their diverse pharmacological propertigbese included analgesic, antiasthmatic divretic,
antihypertensive, anticholinergic and anti-inflamamg propertie§®, As an extension of our previous woItR this
paper reported the preparation of some thiosenaeare, thiohydantoin and pyrimidine derivatives tagnng
coumarin moiety using 3-acetylcoumarin (1) as a &&yting material which was obtainable in the tieacof 2-
hydroxy- benzaldhyde with ethylacetoacetate.

The electron impact (El) imization mass spectralgfnentation patterns of some synthesized compoangls
described.

MATERIALSAND METHODS

Melting points were determined in capillaries wghThomas uni-melt apparatus uncorrected. NMR spegére

recorded on a general electric QE 300 instrumetitcliemical shifts are given with respect to TMSspRctra were
recorded on a Perkin-Elmer 1420 spectrometer éBidrad FTS7(KBr). Mass spectra were obtained oadh JMS

D-300 spectrometer operating at 70 ev. Microanalygere conducted using an elemental analyzer 1106.

3-Acetylcoumarin thiosemicarbazone (2)

A mixture of 1 (0.01 mole), thiosemicarbazide (Or@dle) and acetic acid (3 ml) in methanol (30 m§svheated
under reflux for 2 hr, then cooled. The solid foodmeas filtered off, dried and purified by recry$itation from
ethanol to give 2 as yellow crystals, yield 86%pn220C. IR(KBr): 3414, 3150(Nk), 3230(NH), 1720(C=0),
1632(C=N), 1610, 1585(C=S), 1381(C=S), 1120,10965}€xi".

'H-NMR(DMSO-d6)5 3.20(S, 3H, Ch), 7.21-7.89(m, 4H, Ar-H), 8.32(S, 1H, pyran-H)2%(S, 2H, NH),
10.98(S, 1H, NH)ppm. MS: m/z (%) 262{ML, 6.90), 261(M, 15.10) 246(46.50), 245(47.80), 244(40.30),
243(26.40), 219(15.70), 218(13.80), 228(8.80), 22F0), 203(9.40), 202(34.60), 201(74.20), 200(@B.0
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199(24.50), 188(14.50), 187(35.80), 186(47.80), (38H0), 184(30.80), 173(18.20), 172(37.10), 17XB%
147(13.20), 146(38.40), 145(34.00), 144(28.30),(23B0), 130(15.70), 129(17.00), 119(13.80), 113Gy
117(20.10), 116(32.10), 115(86.20), 114(34.00), (2830), 102(22.60), 101(24.50), 91(23.90), 90(an.3
89(96.90), 88(51.60), 87(20.80), 77(28.90), 76(aN.875(35.20), 64(23.30), 63(100), 62(48.40), 60{8Y,
59(79.90), 58(42.80, 51(56.60), 50(35.20). And rbuC, 55.01; H, 4.05; N, 15.98; S, 12.02,,H;;N30,S
requires: C, 55.17; H, 4.21; N, 16.09; S, 12.26.

3-Acetylcoumarin-2, 4-diacetyl thiosemicarbazonke (3

A solution of 2 (0.01 mol) in acetic anhydride () was refluxed for 2hr, then cooled and pouretbdce water.
The solid obtained was filtered off, washed witht@vadried and purified by recrystallization witthanol to give 3
as pole yellow crystals, yield 56%, m.p 200

IR(KBr): 3225(NH), 1721, 1705(C=0), 1631(C=N), 160B583(C=C), 1398(C=S), 1125, 1085(C-O) tmH-
NMR(DMSO0-d6): 2.01(S, 3H, COCH), 2.25(S, 3H, COCH), 3.15(S, 3H, Ck), 7.36-7.93(m, 4H, Ar-H), 8.31(S,
1H, pyran-H), 11.60(S, 1H, NH)ppm. MS: m/z(%) 346, 2.80), 345(NM, 12.70), 344(N-1, 10.50), 330(2.10),
304(3.10), 303(14.20), 302(13.20), 289(15.70), 288, 287(91.80), 261(0.90), 260(1.40), 248(2.62)7(6.10),
246(39.30), 245(38.60), 229(4.70), 228(3.90), 220(B 218(4.40), 217(4.30), 202(3.80), 201(16.20))(19.10),
188(3.70), 187(6.20), 186(11.40), 185(9.10), 17RAR 172(12.10), 171(14.00), 170(11.20), 158(8.16Y(6.60),
146(3.60), 145(5.00), 144(9.40), 143(9.80), 131%.3130(3.90), 128(6.40), 127(7.30), 118(5.90), (9170),
116(15.50), 115(39.30), 103(3.40), 102(5.80), 1A% 91(6.30), 90(9.50), 89(24.60), 88(10.90), 77Z0Q),
76(4.50), 75(10.60), 64(3.40), 63(18.70), 62(9.51)11.60), 50(6.60). Anal. Found: C, 55.46; 234N, 12.03;
S, 9.09. GgH1sN3O,S requires: C, 55.65; H, 4.35; N, 12.17; S, 9.27.

3-Acetylcoumarin-2, 4-dibenzoyl thiosemicarbazaf)e (

A mixture of 2 (0.01 mol) and benzoyl chloride ®@.6ole) in acetic acid (20 ml) was heated unddueaffor hr,
then cooled and poured into water. The resultingl ssas filtered off, washed with water, dried apdrified by
recrystallization from methanol to give 4 as patdlgw, yield 63.90, m.p. 188. IR(KBr): 3222(NH), 1718,
1698(C=0), 1625(C=N), 1602, 1589(C=C), 1389(C=280, 1090(C-O) cth 'H-NMR(DMSO-d6):5 3.21(S, 3H,
CHa), 7.15-7.98(m, 14H, Ar-H), 8.23(S,1H, pyran-H),.14(S, 1H, NH)ppm. Anal. Found: C, 66.35; H, 4.01;
8.82; S, 6.67. 6H1gN3O,4S requires: C, 66.52; H, 4.05; N, 8.95; S, 6.82.

3-(Coumarin-3-ylethylidene)amino-2-thioxo-imidiadat-4-one (5)
5-Aryl-2-[(coumarin-3-ylethylidene)-hydrazino]-thaale (7)

A mixture of 2(0.01 mole), ethyl chloroacetate andbromomethyl arylketones (such as phenacyl broraiu 4-
methylphenacylbromide) (0.01 mole) in ethanol (3D impresence of fused sodium acetate (0.03 mueés) heated
under reflux for 4hr, then cooled and poured inadex. The solid formed was filtered off, washedhwitater, dried
and purified by recrystallization from a suitabtdvent to give 5 and 7.

Compound 5 as pale yellow crystals; yield 63%, 200°C. IR(KBr): 3225(NH), 1721, 1698(C=0), 1623(C=N),
1603, 1583(C=C), 1389(C=S), 1030(C-0) triH-NMR (DMSO-d6):5 3.21(S, 3H, Ch), 3.81(S, 2H, NCLCO),
7.20-7.89(m, 4H, Ar-H), 8.20(S, 1H, pyran-H), 9.95@1H, NH)ppm. MS: m/z(%) 302(M1, 13.80), 301(M
31.20), 300(M-1, 39.10), 286(12.30), 285(8.70), 284(12.30), 283%0), 274(5.10), 273(11.60), 272(7.20),
258(14.50), 254(15.20), 247(10.90), 246(9.90), 23RK0), 226(13.80), 225(10.90), 203(7.20), 202(@p.9
201(34.80), 200(52.40), 199(44.90), 188(13.80), (28:50), 186(26.10), 185(22.50), 184(23.90), 173(8By,
177(33.30), 170(34.10), 169(15.90), 160(13.00), (2820), 158(24.60), 157(11.60), 146(50.0), 1454B3B.
144(55.80), 143(42.80), 132(15.90), 131(24.00), (180), 129(59.40), 122(29.0), 121(28.30), 120(34%.30
119(15.20), 118(35.50), 117(24.60), 116(27.50), (24®0), 114(29.00), 111(23.90), 109(15.20), 103(Qy
102(34.80), 101(24.60), 100(27.50), 98(83.30), 9726), 96(21.70), 91(16.70), 90(24.0), 89 (71.8H(69.60),
87(34.80), 86(25.40), 78(37.70), 77(47.80), 76(R9.16(33.30), 65(31.90), 64(25.40), 63(60.10), 6219),
61(33.30), 60 (23. 90), 59(31.90), 51(63.00), 50§82 Anal. Found: C, 65.03; H, 3.55; N, 13.79; 19,49.
C14H11N305S requires: C, 65.12; H, 3.65; N, 13.95; S, 10.63.

5-Phenyl-2-[(coumarin-3-ylethylidene)-hydrazinolaiole (7a) as pale yellow crystals, yield 71%, .mipT°C. IR
(KBr): 3250(NH), 1721(C=0), 1625(C=N), 1602, 1586(T), 1125, 1083(C-O) cm-1'H-NMR (DMSO-d6): 5
3.21(S, 3H, CH), 6.95-7.89(m, 10H, Ar-H and thiazol-H), 8.25(%{,pyran-H), 10.30(S, 1H, NH)ppm. MS: m/z
(%) 326(M+1, 11.20), 361(M 1810), 187(11.20), 186(13, 20), 176920.10), 175@), 172(11.20), 186(13.20),
176(20.10), 175(31.10), 172(11.20), 171(8.20), 34AY), 144(6.80), 143(2.10), 135(20.10), 134(31,.209(11.20),
119(100), 118(35.50), 116(20.20), 92(13.20), 9I{@RB. 90(16.20), 78(1.20), 77.(76.10), 65(12.10)(18420),
63(24.20), 51(11.20), 50(16.20). Anal. Found: C088H, 4.37; N, 12.30; S, 9.83,¢:sN3;0,S requires: C, 68.18;
H, 4.26; N, 11.93; S, 9.94
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5-(4-Methylphenyl)-2-[(coumarin-3-ylethylidene)-hgdino]-thiazde(7b).

As pale yellow crystals, yield 65%, , m.p. 224 IR(KBr): 3235(NH), 1719(C=0), 1627(C=N), 16058B(C=C),
1210, 1095(C-0) cth 'H-NMR (DMSO-d6):8 2.35(S, 3H, Ch), 3.21(S, 3H, Ch), 7.25-7.89(m, 4H, Ar-H and
thiazole-H), 8.35(S, 1H, pyran-H), 10.35(S, 1H, Kpn. MS: m/z(%) 376(K#1, 4.30), 375(N, 17.10), 374 (M

1, 14.60), 373(31.10), 372(56.70), 357(14.60), 3%6I0), 355(15.20), 346(6.10), 343(15.20), 315(0B.4
314(12.20), 304(10.40), 302(5.50), 301(8.50), 28Hy, 284(15.90), 278(11.60), 272(14.00), 271(4%.50
270(44.50), 247(5.50), 243(13.40), 242(6.10), 22A(F 224(10.40), 221(13.40), 220(11.00), 216(1p.20
215(16.50), 206(10.40), 205(13.40), 199(11.30), (1260), 191(13.40), 190(24.40), 189(25.60), 188(QY,
186(14.00), 178(9.10), 176(6.10), 175(23.20), 134Q), 172(9.10), 161(10.40), 160(8.50), 159(15.288(28.00),
147(39.00), 146(24.40), 145(11.60), 143(14.60), (2380), 134(21.30), 130(3.70), 128(9.80), 127(Q1.6
126(12.20), 120(10.40), 119(100), 117(15.90), 116(8), 115(28.70), 114(43.90), 107(15.20), 104(Qy.1
102(11.60), 100(12.80), 95(6.10), 94(14.60), 94aN. 91(78.70), 90(17.10), 89(18.90), 88(13.40)(187 60),
81(10.40), 80(10.40), 78(9.80), 77(23.20), 65(29.%B(23. 20), 62(25.00), 53(101.60), 52(9.10), 22160),
50(11.60). And. Found: C, 67.02; H, 4.33; N, 11.818.38. GH1/Ns0,S requires: C, 67.20; H, 4.53; N, 11.20; S,
8.53.

1-Actetyl-3-( Coumerin — 3-Ylethylidene) amino-i%e-imidazolidin-4-one (6).

A solution of 5 (0.01 mole) in acetic anhydride if2pwas heated under reflux for 2 hr, then cooled poured into
ice-water. The solid obtained was filtered off, tvad with water, dried and purified by re-crystaltion with
benzene to give 6 pale yellow crystals, yield 578gp. 163°C. IR(KBr).1721, 1701-1698 (C= O), 16250,
1602, 1595 (C=C), 1389 (C=S), 1020 (C — O)'chii-NMR(DMSO-d;) : & 2.01(S, 3H, COCH}, 3.20(S, 3H, Ch),
3.81(S, 2H, NCHCO), 7.21-7.89(m, 4H, Ar-H), 8.31(S, 1H, pyran-H)ppMS: m/z(%) 344(N+1, 6.30), 434(M,
17.60), 302(16.80), 301(100), 300(57.10), 286(1)1..285(9.70), 284(13.20), 283(10.50), 274(6.30)3(22.30),
272(6.20), 258(13.30), 254(16.30), 247(10.90), 848(), 227(12.70), 226(14.20), 225(11.80), 203(%.30
202(15.90), 201(36.70), 200(54.50), 199(43.80), (1880), 187(37.60), 186(36.10), 185(11.20), 184Q},
178(36.50), 177(31.60), 170(43.10), 169(13.80), (16M1), 159(31.20), 158(14.20), 157(11.60), 1461@%
145(30.30), 144(53.50),143(45.20), 132(13.20), 18HO0), 130(53.20), 129(33.20), 122(17.80), 121ap.
120(23.20), 119(13.50), 118(45.50), 117(21.40), (284.0), 115(89.80), 114(25.30), 111(26.10), 10RQB
103(19.20), 102(32.20), 101(24.60), 100(26.50),/20), 97(63.20), 96(19.20), 91(15.60), 90(31.39)61.20),
88(69.20), 87(33.20), 86(23.50), 78(39.30), 77(89.276(28.10), 75(31.30), 65(30.80), 64(26.20),683%0),
62(46.10), 61(35.20), 60(26.80), 59(21.80), 51(68.80(46.30), Anal. Found: C, 55.81; H, 3.69; ¥,1T7; S, 9.11.
C16H13N30,4S requires: C, 55.98; H, 3.79; N, 12.24; S, 9.33.

4,6-disubstituted-1-(coumarin-3-ylethylidene)amipamidines(8 and 9).

A mixture of 2 (0.01 mole) and dicarbonyl compoundamely ethyl acetoacetate and dietaylmalonat€)l(fole)
in acetic acid (25ml) was heated under reflux for, 3hen cooled and poured into water. The reguitroduct was
filtered off, washed with water, dried and purifieg recrystallization from ethanol to give 8 ante8pectively.

6-Methyl-1-(Coumarin-3-ylethylidene)amino-2-thioggrimidin-4-one (8)

As yellow crystals, yield 62%, m.p. 170 IR(KBr): 3275(NH), 1721, 1698(C=0), 1628(C=NK0B, 1585(C=C),
1389(C=S), 1125(C-0) ¢ 'H-NMR(DMSO-d;) : 6 2.57 (S, 3H, CH), 3.20(S, 3H, Ch),7.35-7.91(m, 4H, Ar-H),
8.36(S, 1H, pyran-H), 8.63(S, 1H, pyrimidin-H), 40(S, 1H, NH)ppm. MS: m/z (%): 328(M1, 25.40), 327(M
40.70), 326(M-1, 20.30), 305(16.90), 304(10.20), 303(11.90), (2280), 288(22.00), 252(11.90), 249(11.90),
248(25.40), 247(79.70), 246(47.50), 231(13.60), (28:80), 225(20.30), 219(10.20), 218(15.30), 21KB)H
216(39.00), 202(44.10), 201(52.50), 200(45.80), (2890), 190(16.90), 189(35.60), 186(25.40), 185(Qy,
184(25.40), 171(42.90),170(33.90), 169(10.20), 1640), 159(15.30), 158(13.60), 147(11.90), 14&QL.
144(32.20), 143(39.00), 132(16.90), 131(20.30), (28@0), 128(18.60), 127(27.10), 126(16.90), 12RAp
121(16.90), 116(28.80), 115(74.60), 114(76.30), (4090), 107(23.70), 106(15.30), 103(22.00), 10Ra}p
98(74.60), 97(59.30), 95(32.20), 94(22.00), 91(@%.190(10.20), 87(30.50), 85(28.80), 84(22.00),333R0),
77(20.30), 76(39.00), 75(33.90), 69(42.40), 68(8p.67(44.10), 65(22.00), 60(50.80), 59(100.00)(3380),
53(25.40), 52(20.30), 51(25.40), 50(16.90). Ardund: C, 58.62; H, 3.79; N, 12.63; S, 9.6336HzN305S
requires: C, 58.72; H, 3.97; N, 12.84; S, 9.78.

4,6-Dihydroxy-1-(coumarin-3-ylethylidene)aminopyidin-2-thione(9) As yellow crystals, yield 58%, m.p. 185
IR(KBr): 3350-3330(br-OH), 1719(C=0), 1632(C=N),0B 1589(C=C), 1401(C=S), 1120, 1098(C-O)crH-
NMR(DMSO-d;) : & 3.11(S, 3H, CH3), 7.31-7.89(m, 4H, Ar-H), 8.21{%l, pyran-H), 8.71(S, 1H, pyrimidin-H),
11.35(br-S, 2H, OH)ppm. MS: m/z(%): 330(M., 13.50), 329(27.30), 328(M., 32.20), 253(61.50), 252(41.00),
247(28.20), 235(10.30), 234(15.40), 227(12.80), (28%0), 225(48.70), 218(15.40), 217(28.20), 19RApP
189(30.80), 185(35.90), 146(25.60), 142(10.30), (23110), 140(38.50), 137(20.50), 135(28.20), 134Qp
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131(46.20), 129(30.80), 128(23.10), 126(35.90), (2@380), 116(30.80), 115(48.70), 114(66.70), 1064Q%
105(30.80), 102(51.30), 99(20.50), 98(41.00), 9&K0), 96(30.80), 87(17.90), 82(17.90), 78(48.70)(41.00),
76(30.80), 73(33.30), 71(12.80), 70(30.80), 68(8p.%7(46.20), 65(20.50), 60(64.10), 59(100.00)(25%0),
54(48.70), 53(35.90). Anal. Found: C, 54.31; 223N, 12.58; S, 9.61.

C1sH11N30,4S requires: C, 54.71; H, 3.34; N, 12.76; S, 9.73.

RESULTSAND DISCUSSION

Chemistry
Condensation of 3-acetylcoumarin with thiosemicaida in presence of acid medium in methanol unedux,
yielded the corresponding 3-acetylcoumarin thiosaniazone (2, scheme 1).

Acetylation and benzoylation of compound 2 with tac@nhydride and benzoyl chloride under reflux tedthe
formation of 3- acetylcoumarin-2, 4-Diacetyl thiosearbazone (3) and 3- Acetylcoumarin-2,4-dibenzoyl
thiosemicarbazone(4).The reacfitni compound 2 with ethyl chloroacetate in presesickised sodium acetate in
methanol afforded the corresponding 3-(CoumarideBaylidene)amino-2-thioxo-imidazolidin-4-one(5,schel).

Acetylation? of compound 5 with acetic anhydride under reflisdded the corresponding 1-acetyl-3-(coumarin-3-
ylethylidene) amino-2-thioxo-imidazolidin-4-one (6)

Treatment of compound 2 witkh-bromomethyl arylketones (such as phenacyl bronsidd 4-methylphenacyl
bromide) in presence of fused sodium acetate imameil under reflux led to the formation of 5-aryl¢2oumarin-
3-ylethylidene)-hyrazino]-thiazole (7).

Condensation of compound 2 with dicarbonyl compaeufmdmely ethylacetoacetate and diethyl malonateretic
acid under reflux gave the corresponding 6-methfdelimarin-3-ylethylidene) amino-2-thioxo-pyrimidéhone (8)
and 4, 6-dihydroxy-1-(Coumarin-3-ylethylidene) aoyoyrimidin-2-thione (9,scheme 1), respectively.
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Scheme 1
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M ass Spectrometry

The mass spectral decomposition modes of the prdphiosemi- carbazone derivatives and nitrogeerbeyclic
compounds containing coumarin ring have been ifgastd. The mass spectra of compound 2 (Fig. 1yvetan
intense molecular ion peak at m/z 261 correspontirthe molecular formula H11N3;0,S. The molecular ion of 2
(Scheme 2) underwent fragmentation to produce & pean/z 246 by losing NHgroup. The loss of NCS group
from the ion with m/z 245 resulted in an ion at h&7. The ion at m/z 187 underwent loss of HzEtdical, HCN
radical and CO to give peaks at m/z 186, 171, I¥4m/z 116, respectively.

108~
754
58
252 1

245
219 261

58 78 98 119 138 158 178 199 218 239 258 270 299

Fig. 1

Also the molecular ion at m/z 261 undergoes fragatem to produce the ion at m/z 246 by losing Ndup. It
further underwent loss of CHS, H,Hnd GH,to give peaks at m/z 201, 200, 172 and m/z 14¢pectsely. The
ion at m/z 146 underwent loss of CO and CHO to gisak at m/z 118 and m/z 89.

The loss of acetylene molecule,kG) from the ion with m/z 89 gives a stable fragmanin/z 63.

108
(7

L - 115 246
254 | 63 L 171 200 hu“
}l«'”“IML““I”’Mu'T""J"» III" y )I ":h ||HH T I||' mL"‘"T’“dlu'V""'u“ T Jhl ‘”I T T T T

288

180 BB 78 98 118 138 158 178 198 21@ 238 258 13"5'!3 298
75 | , %64

L#y; - |

25y 383 345 ?

|, I .
300 320 340 30 300 480 420 448 468 480 SO 528 548

Fig. 2

The molecular ion peak of compound 3 (Fig. 2) waseoved at m/z 345 corresponding to the molecolandla Ge
His N3 O, S. the loss ketene molecule (§8HD) from the molecular ion peak at m/z 345 gaveakmat m/z 303. The
common peak at m/z 288 was also observed in tisis wéich is attributed to an ion obtained by ttsslof methyl
group from the ion at m/z 303. The suitable fraghiem at m/z 288 underwent loss of NCO to give patk/z 246
(Scheme 3).
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Also the ion m/z 303 underwent loss of CH4 and NG@ive peak at m/z 287 and 245, respectively. ffligment
ions of m/z 287 and 245, respectively. The fragmgms ions of m/z 246 and m/z 245, which haveherrtbroken
via pathway similar to compound 2.

From the mass spectrum of compound 6, it was cdedlthat the molecular ion was at m/z 345. Theoiom/z 343
under went fragmentation to produce a peak at ®1zt8/ losing ketene molecule (gED), Corresponding to the
molecular ion of compound 5(Fig. 3). The fragmem iof m/z 301 further broke via different pathwase
summarized in (Scheme 4).

The electron impact ionization mass spectrum ofgmumd 5 shows a bases peak at m/z 130, while camap®is a
molecular ion at m/z 301.

The mass spectra of compounds 7a, b (Fig. 4) w@he donsistent with the assigned structures. Irstmzases,
intense molecular ion peaks were observed. Thuspoands 7a, b showed intense molecular ion peakgzaB61
and 375, consistent with the molecular formulgHzsN;0,S and G;H;/N3O,S, respectively. The molecular ions of
compounds 7a and 7b (Scheme 5 )underwent fragrimmgato produce peaks at m/z 175 and m/z 189,
corresponding to the 5- substituted 2- aminothmzwidical cation. It further underwent loss of HNNC and
CH=C=S to give peaks at m/z 134, 148 and 77, Yectively. Also found to undergo fragmentation toquce the
ion of m/z 186. The ion at m/z 186 underwent los®lpoCO and CH=C to give peaks at m/z 172, 144 stathle
fragment ion at m/z 119.

The mass spectra of compound 8 and 9 show rekatstedng molecular ions and peaks typical of avdge and
rearrangement processes type fragmentation. Tbogpaunds 8 and 9 showed an intense molecular iak giem/z
327 and 329, corresponding to the molecular forn@jkd;sN20:S and GsH1:N:0,S. From a study of the mass of
compound 8 (Fig. 5), it was found that the molecida of these compound fragmented further and liras two
various possible pathways as illustrated by (Sch&showing representative example.

v 119
757 ] m
SHM ] 2?1
2 | 9 ot
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Fig. 4
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Scheme 5: Main fragmentation pathway of compounds 7a,b
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