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ABSTRACT

In the present work a variety of new heterocyclic compounds namely thiazole ,oxazole , oxazoline, cyclicimide, B-
lactam and oxazpeine were synthesized using a-(N-saccharin) acetate (1) as a starting material .A series of Schiff
bases (3-5) have been synthesized by condensation of a- (N-saccharin)acetohydrazide (2) with various aromatic
aldehydes namely p-bromobenzaldehyde, p-chlorobenzaldehyde and p-methoxybenzaldehyde. Cyclization of (3-5)
with maleic anhydride, succinic anhydride, phthalic anhydride and chloroacetylchloride gave the corresponding
oxazpeine (6-14) and aztidine (15-17) derivatives. Reaction (1) with urea and thiourea gave carbonyl derivative
(18) and carbonthioyl derivative (19).Compounds (18, 19) that cyclized either with p-bromophenacyl bromide and
p-phenylphenacyl bromide to give the corresponding 1, 3-oxazole (20, 21) and 1, 3 thiazole (22, 23) derivatives. The
carboxamide derivatives (24, 25) were obtained by condensation of (2) with phenylisocynate and 1-
naphtylisocynate. Compounds (24, 25) that cyclized either p-bromophenacyl bromide or p-phenylphenacyl bromide
to give the corresponding oxazoline derivatives (26-29). Reaction (2) with various acid anhydrides namely maleic
anhydride, succinic anhydride and phthalic anhydride in presence acetic acid gave the corresponding cyclicimide
derivatives (30-32). F.T.IRand  HNMR were used to characterize the target compounds.
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INTRODUCTION

Heterocyclic compounds are considered one of impbrtypes of organic compounds due to their imgboain
drugs and industrial studie$:® heterocyclic compounds, any of a major class ganic chemical compounds
characterized by the fact that some or all of tieena in their molecules are joined in rings coritagrat least one
atom of an element other than card®n Large number of natural products in particuleonf the marine
environment , contain thiazole , and oxazolinestoetycls”.In many cases, promising antitumor , antibacterial
,antiviral ,antimalaria and antihelmintic activitibave been identified for these compoufid®. B- Lactams, being

a structural unit found in the most widely usedkiatics ** **) B -Lactams have been found to act as cholesterol
acyltransferase inhibitof’, thrombin inhibitors*” and cysteineprotea$§®. Oxazepine compounds have medical
and biological important and they have medicinal pharmaceutical application. Some oxazepine dires are
considered a medical drug against the dis€3sagainst anxiet{?® and affecting the nervous cenfet

EXPERIMENTAL SECTION

Melting points were recorder using electrothermalting point apparatus and were uncorrected. Fptsa were
run on a Shimadzu FTIR-8400S spectrophotomé&teNMR was recorder on Bruker Ultra Shield, 400Mtdsing
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CDCI; or DMSO-g as solvent and TMS as internal standard. Thinrlageomatography was performed glass plats
coated with 0.25 mm layer of silica-gel (Fluka).

Preparation of Schiff Bases Derivatives (3-5)

General procedure: A mixture of compound (¥f (0.5gm1.9 mmol.), appropriate aromatic aldehyde elgm-

bromobenzaldehehayde:-chlorobenzaldehehaydg- methoxybenzaldehyde (1.9 mmol.) and few dropglacial

acetic acid in (15ml) ethanol was refluxed for( )6 The formed precipitate after cooling was filerelried and
recrystallized from benzene and ethanol (1:1) ¥® gompounds (3-5) respectively.

N-(p-bromobenzylidene)e- (N-saccharin) aceamide (3)
Yield 75%, m.p. 191-193°C,(R0.78), IR (KBr) cni: 3200(NH), 1683(C=0amid),1623 (C=R)-NMR (DMSO-
de)3: 4.3(s, 2H, N-CH), 7.1-8.3(m, 8H, Ar-H), 9.1(s, 1HNH), 11.0(s, INH=C-).

N-(p-chlorobenzylidene)ea-(N-saccharin) acetamide (4)
Yield 65%, m.p. 225-228°C, (R0.73), IR (KBr) cm’: 3100(NH), 1690 (C=0O amide), 1600(C=N}-NMR
(DMSO-a:)d: 4.2 (s, 2H,N-CH), 7.3-7.8(m, 8H, Ar-H), 9(s, 1HNH), 11.2(s, 1NH=C-).

N-(p-mthoxybenzylidene)e- (N-saccharin) acetamide (5)
Yield 72%, m.p. 175-178°C, (R0.69), IR (KBr) cni: 3200(NH), 1680 (C=0O amide), 1579(C=NH-NMR
(DMSO-d;)d: 3.3(s, 3H, OCHl 4.4(s, 2H, N-CH), 7.0-8.0(m, 8H, Ar-H),9(s, 1HNH), 11.2(s, 1HHNC-).

Preparation of Oxazepines Derivatives (6-14)

General procedure: A mixture of compounds (3-5) (5.3 mmol.) and tippr@priate acid anhydride namely maleic
anhydride succinic anhydride and phthalic anhydi®& mmol.) in (20 ml) T.H.F. was refluxed for 24Fhe
formed precipitate was filtered, dried and recniggd from benzene and ethanol (2:1) to give comgsy6-14)
respectively.

2-(p-bromophenyl)-3-[o-(N-saccharin) acetamido]-2, 3-dihydro-1, 3-oxazepe- 4-7-dione (6)

Yield 70%, m.p. 124-127°C,;R0.79), IR (KBr) cni: 3186(NH), 1745(C=0 oxazepine ring), 1681(C=0 ahfti-
NMR (DMSO-d) 9§, 4.3(s,2H, NCH), 4.9(s,2H,CH=CH), 7-8.3(m,8H, Ar-H), 10.3(s, 18;H oxazepine ring),
11.7 (s, 1H, NH).

2-(p-chlorophenyl)-3-[a-(N-saccharin) acetamido]-2,3-dihydro-1,3 —oxazep@- 4,7-dione (7)

Yield 67%, m.p140-143°C,R0.81), IR (KBr) cni: 3182(NH), 1749(C=0 oxazepine ring), 1681(C=0 ajiti-
NMR (DMSO-d;) 8: 4.0(2H N-CH), 5.0(s,2H,CH=CH), 7-8.3(m,8H, Ar-H), 10.3(s, 1EtH oxazepine ring), 11.7
(s, 1H, NH).

2-(p-methoxyphenyl)-3-fa-(N-saccharin) acetamido]-2, 3-dihydro-1, 3-oxazepe- 4-7-dione (8)

Yield 75%, m.p. 177-179°C, {R0.830), IR (KBr) cri: 3195(NH), 1745 (C=O oxazepine ring), 1683(C=0
amide)'H-NMR (DMSO-d;) & 3.2 (s, 3H, OCH), 4.3(s,2H, NCH), 5.0(s,2H,CH=CH), 6.9-8.0(m, 8H, Ar-H),
10.0(s, 1H, C-H oxazepine ring), 11.3 (s, 1H, NH).

2-(p-bromophenyl)-3-[a-(N-saccharin) acetamido]-2, 3, 5, 6--tetrahydro-13-oxazepine- 4-7-dione (9)

Yield 87%, m.p. 196-1198°C,;R0.55), IR (KBr) cni: 3184(NH), 1751(C=0 oxazepine ring), 1674(C=0 da}i
'H-NMR (DMSO-d) & 3.5-4.3(m,6H,2Chkloxazpeine ring, NC} , 6.8-8.2(m, 8H, Ar-H,), 9.0 (s, 1H, NH),10.0(s,
1H, C-H oxazepine ring).

2-(p-chlorophenyl)-3-[a-(N-saccharin) acetamido]-2, 3, 5, 6-tetrahydro-13 —oxazepine - 4, 7-dione (10)

Yield 80%, m.p. 172-174°C, {R(0.600), IR (KBr) crit: 3182(NH), 1749(C=0 oxazepine ring), 1670(C=0
amide)'H-NMR (DMSO-d) &:,3.7-4.4(m,6H,2CH oxazpeine ring, NCH , 6.8-8.2(m, 8H, Ar-H,), 9.0 (s, 1H,
NH),10.0(s, 1H, C-H oxazepine ring).
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2-(p-methoxyphenyl)-3-a-(N-saccharin) acetamido]-2, 3, 5, 6-tetrahydro-13- oxazepine-4 -7-dione (11)
Yield 75%, m.p. 215-218°C,;R0.58), IR (KBr) cm: 3213(NH), 1743(C=0 oxazepine ring), 1679(C=0 aiti-
NMR (DMSO-d;) 6 3.3 (s, 3H, OCH), 3.7-4.4(m,6H,2CK oxazpeine ring, NC}}, 6.8-8.1(m, 8H, Ar-H), 9.1 (s,
1H, NH),10.2(s, 1H, C-H oxazepine ring).

2-(p-bromophenyl)-3-[a-(N-saccharin)acetamido]-2,3-dihydro-benzo[e]-1,3s@zepine-4-7-dione (12)
Yield 62%, m.p. 205-207°C ,;R0.47), IR (KBr) cnt: 3182(NH), 1747 (C=0 oxazepine ring), 1679(C=0 da}
'H-NMR (DMSO-d) 3:4.5(s,2H,NCH),7.0-8.2(m,12H,Ar-H)9.1 (s, 1H, NH),10.2(s, 1H, C-H oxazepine ring).

2-(p-chlorophenyl)-3-[a-(N-saccharin)acetamido]-2,3-dihydro-benzo[e]-1,3>@zepine-4,7-dione (13)
Yield 62%, m.p. 187-190°C.,;R0.44), IR (KBr) cm: 3184(NH), 1749 (C=0 oxazepine ring), 1676(C=0 dai
'H-NMR(DMSO-d) 8:4.5(s, 2H, N-CHj), 7.0-8.2(m, 12H, Ar-H), 9.3 (s, 1H, NH),10.0($4,1C-H oxazepine ring).

2-(p-mthoxyphenyl)-3-[a-(N-saccharin)acetamido]-2,3-dihydro-benzo[e]-1,3>@zepine-4-7-dione ( 14)

Yield 64%, m.p. 220-222°C,:R0.824), IR (KBr) crt: 3282(NH), ,1745 (C=0 oxazepine ring), 1679(Cfide),
'H-NMR (DMSO-d) 5:3.3(s,3H, OCH,4.3(s,2H,NCH),7.0-8.2(m,12H,Ar-H)9.0(s, 1H, CH oxazepine ring),10.0
(s,1H, NH).

Preparation of Azetidinone Derivatives (15-17)

General procedure: A solution of chloroacetyl chloride (1.0 mmol.)diny dioxane (10 ml) was slowly added to a
solution of Schiff base (3-5) (0.5 mmol.) and tnigamine (1.0 mmol.) in (10 ml) dry dioxane at 086C. The
reaction mixture was then allowed to warm to roemperature and stirred for 15 h. The precipitataiobd was
filtered and recrystallized from hexane and ethsfate (1:1) to give compounds (15-17) respectively.

3-Chloro-4-(p-bromophenyl)-1-[e-(N-saccharin) acetamido] azitidine-2-one (15)
Yield 70%, m.p. 200°C dec.,;R0.629), IR (KBr) cni: 3186(NH), 1747 (C=0 lactm ring}H-NMR (DMSO-d)
0:4.1-4.3(d,d,2H,azitidene ring) 4.6(s, 2H, N-£)}8.0-8.4(m, 8H, Ar-H), , 8.9(s,1H, NH).

3-Chloro-2-(p-chlorophenyl)-1-[a-(N-saccharin)acetamido]azitidine-2-one (16)
Yield 75%, m.p. 215°C dec.,;R0.35), IR (KBr) cm: 314(NH), 1747 (C=0 lactm ring)'H-NMR (DMSO-d;) &:,
4.2-4.4(d,d,2H,azitidene ring) 4.6(s, 2H,N-£H7.7-.-8.6(m, 8H, Ar-H), 8.9 (s, 1H, NH).

3-Chloro-4-(p-methoxyphenyl)-1-fu-(N-saccharin) acetamido] azitidine-2-one (17)
Yield 74%, m.p. 235°C dec.,;R0.33), IR (KBr) cnt: 3180(NH), 1745 (C=0O lactm ringH-NMR (DMSO-d;)
0:3.3 (s, 3H, OCH4.1-4.3(d,d,2H,azitidene ring) 4.6 (s, 2H,N-£}18.0-8.3(m, 8H, Ar-H), 8.9(s,1H, NH).

Preparation of derivatives (18, 19)

General procedure: A mixture of compound (1) (1.1 mmol.) and uredhiourea (1.1 mmol.) in (15ml) absolute
ethanol was refluxed for 12 h. then cooled, thalpoed precipitate was filtered and recrystallizéden ethanol to
give compound (18 and 19) respectively.

N-(aminocarbonyl) - @ - (N-saccharin) acetamide (18)
Yield 70%, m.p. 65-67°C, £0.38), IR (KBr) cn: 3294, 3363, 3387(NsINH), 1620, 1670 (2 C=0 amide).

N-(aminocarbonothioyl) - @ - (N-saccharin) acet amide (19)
Yield 86%, m.p. 70-72°C, £0.32), IR (KBr) cn: 3182, 3274, 3382(NK NH), 1704 (C=0 amide), 1240(C=S).

Preparation of 1, 3-oxazole derivatives (20, 21)

A mixture of compound (18) (0.16 gm, 0.59 mmolhnmophenacylbromide op-phenylphenacyl bromide (0.59
mmol.) in (20 ml) ethanol was refluxed for 8h. Tf@med precipitate after cooling was filtered, driand
recrystallized from ethanol to give compounds 20r&spectively.

N-[4-(p-bromophenyl)-1, 3-oxazole-2-ylle-(N-saccharin) acetamide (20)

Yield 52%, m.p. 72-74°C, R0.31), IR (KBr) cri: 3467(NH), 1680 (C=0), 1530(C=NJH-NMR (DMSO-d)
3:4.6(s,2H,NCH),5.49(s,1H,0xazole ring), 7.6-8.4(m,8H,Ar-H),9.43,NH).
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N-[4-(biphenyl)-1, 3-oxazole-2-ylle-(N-saccharin) acetamide (21)
Yield 66%, m.p. 94-96°C, R0.47), IR (KBr) cn: 3467(NH), 1680 (C=0) 1530(C=NH-NMR (DMSO-d;) &:
4.6(s,2H,NCH),5.49(s,1H,0xazole ring), 7.8-8.6(m,13H,Ar-H),$4H,NH).

Preparation of 1, 3-thiazole derivatives (22, 23)
Compounds 22 and 23 were prepared by the same dhééisoribed for the preparation of oxazole deires

N-[4-(p-bromophenyl)-1, 3-thiazole-2-ylla-(N-saccharin) acetamide (22)
Yield 50%, m.p. 69-72°C, {R0.27), IR (KBr) cni: 3456(NH), 1681 (C=0), 1540(C=N)H-NMR (DMSO-d)3:
4.6(s, 2H, NCH2), 5.0(s, 1H, thiazole ring), 7.@{®, 8H, Ar-H), 9.2(s, 1H, NH).

N-[4-(biphenyl)-1, 3-thiazole-2-yl]a-(N-saccharin) acetamide (23)
Yield 63%, m.p. 87-90°C, (R0.94), IR (KBr) cnT: 3448(NH), 1687 (C=0), 1540(C=N}4-NMR (DMSO-d;) &:
4.6(s,2H,NCH),5.0(s,1H,thiazole ring), 7.6-8.4(m,13H,Ar-H),&AH,NH).

Preparation of carboxamide derivatives (24, 25)
A mixture of compound (2) (0.9 gm, 3.5 mmol.) afeepylisocynate or 1-naphthylisocynate (3.5 mmial (R0 ml)
absolute ethanol was refluxed for 8h. The formextipitate after cooling was filtered, dried andrystallized from
ethanol to give compounds 24, 25 respectively.

2-N- (o -N-saccharin) acetyl-N-phenyl hydrazine carboxamid (24)
Yield 54%, m.p. 122-123°C,;R0.63) IR (KBr) cni: 3387-3383(bro. NH), 1649, 1668 (2 C=0).

2-N- (o -N-saccharin) acetyl-N-(1-naphthyl) hydrazine carlbbxamide (25)
Yield 72%, m.p. 137-139°C,;R0.67), IR (KBr) cni: 3387-3383(NH), 1649, 1668 (2 C=0).

Preparation of oxazoline derivatives (26-29)

A mixture of compound 24 or 25 (0.59 mmolpybromophenacylbromide or p-phenylphenacyl bromide (0.59
mmol.) in (20 ml) ethanol was refluxed for 8h. Tfermed precipitate after cooling was filtered, driand
recrystallized from ethanol to give compounds (8¢+2spectively

N-[5-(p-bromophenyl)-3-phenyl-2-hydroxy-1,3-oxazoR-ylidene]-a- (N-saccharin)acetohydrazide (26)
Yield 50%, m.p. 100°C dec. K0.61), IR (KBr) cni: 3346(0OH),3195(NH), 1695,1681(C=0),1184(C ‘&}NMR
(DMSO-dk) 5:4.4(s,2H,NCH),7.9-8.4(m,13H, Ar-H),9.9(s,1H,NH), 10.2(s,1H,NHO0.5. (s, 1H, OH).

N-[5-(p-biphenyl)-3-phenyl-2-hydroxy-1,3-oxazol-2-fidene]-a. (N-saccharin) acetohydrazide (27)
Yield 53%, m.p. 115°C dec. ,;R0.65), IR (KBr) cnt: 3360(0H),3193(NH), 1695,1679(C=0),1184(C-¢Hl-
NMR (DMSO-d;) &:4.4(s,2H,NCH)),7.9-8.4(m,18H, Ar-H),9.9(s,1H,NH), 10.2(s,1H,NHO0.5. (s,1H,OH).

N-[5-(p-bromophenyl)-3-(1-naphthyl)-2-hydroxy-1,3-oxazol-2ylidene]-a- (N-saccharin)acetohydrazide (28)
Yield 52%, m.p. 150°C dec. ,;R0.70), IR (KBr) cnt: 3370(0H),3175(NH), 1695,1679(C=0),1184(C-CHi-
NMR (DMSO-d;) &: 4.4(s,2H,NCH),7.9-8.4(m,15H, Ar-H),9.9(s,1H,NH), 10.2(s,1H,NHO0.5. (s,1H,OH).

N-[5-(p-piphenyl)-3-(1-naphthyl)-2-hydroxy-1,3-oxazol-2-yidene]-a (N-saccharin) acetohydrazide (29)
Yield 51%, m.p. 135°C dec. ,;R0.73), IR (KBr) cni: 3360(0H),3188(NH), 1695,1683(C=0),1184(C-CHi-
NMR (DMSO-d;) 3:4.4(s,2H,NCH),7.9-8.4(m,20H, Ar-H),9.9(s,1H,NH), 10.2(s,1H,NHO0.5. (s,1H,0H).

Preparation of imides derivatives (30-32)

General procedure: A mixture of compounds (2) (0.5 gm, 2 mmol.) ahd appropriate acid anhydride namely
maleic anhydride, succinic anhydride and phthatieydride (2 mmol.) in (15 ml) acetic acid wadugéd for 24h.
The formed precipitate was filtered, dried and ysttaized from ethanol to give compounds (30-38peetively

N-[a-(N-saccharin) acetamido] maleimide (30)

Yield 52%, m.p. 228-230°C,R0.55), IR (KBr) cmi: 3226(NH), 1751(C=0 imide) 1660 (C=0 amid#)-NMR
(DMSO-a)3: 4.4 (s, 2H, N-Cht), 4.9(s,2H, CH=CH), 7.4-8.4(m, 4H, Ar-H), 11s8(H, NH).
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N-[a-(N-saccharin) acetamido] succinimide (31)
Yield 63%, m.p. 218-220°C,R0.59), IR (KBr) cni: 3218(NH), 1741(C=0 imide) 1685 (C=0 amid#j-NMR
(DMSO-th)d: 3.2(s, 4H,-CHCH,-), 4.2 (s, 2H, N-CH), 7.0-7.8(m, 4H, Ar-H), 11.3(s, 1H, NH).

N-[a-(N-saccharin) acetamido] phthalimide (32)
Yield 65%, m.p. 235-237°C,R0.62), IR (KBr) cm: 3220(NH), 1741(C=0 imide) 1665 (C=0 amidd)-NMR
(DMSO-d)o: 4.4 (s, 2H, N-CHH), 7.5-8.2(m, 8H, Ar-H), 11.1(s, 1H, NH).

RESULTS AND DISCUSSION

a- (N-saccharin)acetohydrazide (2) was chosen dardng material for the synthesis of all derivatv(3-32).To
get a new series of Schiff-bases (3-5) it was tdrgst to condense compound (2) with different aticraldehydes
namely p-bromobenzaldehydp-chlorobenzaldehyde anpdmethoxybenzaldehyde with few drops of glacial &cet
acid to give the corresponding Schiff-bases (3e¢Spectively. The I.R. anftH-NMR spectrum of formed Schiff
bases showed the presence of(C=N) band at 1550-@&3@nd a singlet signal for azomethine (CH=N) at 10.7
11.2 ppm. Oxazepine derivatives (6-14) (scheme érevprepared by the refluxing of Schiff bases wdiffierent
acid anhydride namely maleic anhydride succinicydrile and phthalic anhydride in dry THF for 24iR.land'H-
NMR spectrum of oxazepine derivatives showed mdrayacteristic absorption bands such as (NH) at -3P82
cm?, (C=0 oxazepine ring) 1643-1751 ¢and singlet signal for( CH oxazepine ring) at 1031pm. Monocyclic
Flactams (15-17) (scheme 1) were prepared by thetiom of imines (3-5) with chloroacetyl chloride dry
dioxane in the presence of trimethyl amine via 82]2cyclo addition reactioff>. The I.R. spectrum of formed
azetidineones showed the presence Bflactam carbonyl absorption at 1774 tnwhile the'H-NMR spectrum
showed doublet- doublet signal at 4.0-4-3 ppm asslgo (CH) protons of3-lactam ring at positions 3 and 4 .

Also cyclization of N-(aminocarbonyl)-o -(N-saccharin)acetamide (18) amdi(aminocarbonothioyl)-a. -(N-
saccharin)acet amide (19) witkbromophenacylbromide @-phenylphenacyl bromide give the corresponding 1,3-
oxazole (20,21) and 1,3 thiazole (22,23) derivaf\seheme 2). The I.R. afid-NMR spectrum of these derivatives
showed presence of NH band at 3448-3467,08+0 amid band at 1680-1687 tand C=N band at 1530-1540
cm? and a singlet signal at 5.49 ppm and 5.0 ppm witea to (CH) proton for oxazole ring and thiazategr
respectively.

Moreover, reaction of (2) with phenylisocynate binaphthylisocynate gave the corresponding carbaeam
derivatives (24, 25) which cyclized witlp-bromophenacylbromide op-phenylphenacyl bromide give the
corresponding oxazoline derivatives (26-29). Tl spectrum of formed these derivatives showedpthesence of
(OH) at 3346-3370 cth,(NH) at 3157-3193 cthand (C=C) at 1589-1602 clwhile the'H-NMR spectrum showed
singlet signals at 9.9 ppm , 10.2 ppm and10.5 ppm w NH-CH, NH-C=0 and —OH respectively. Imides
derivatives (24-32) were prepared by the refluxifig2) with different acid anhydride namely maleichydride
succinic anhydride and phthalic anhydride in acatid. The I.R. spectrum of formed these derivatisieowed the
presence of (NH) at 3218-3226 ¢iC=0 imide) at ~ 1741-1751 crand (C=0 amide) at 1660-1685) ¢iwhile
the'H-NMR spectrum showed singlet signals for( -N-L &t 4.2-4.4 ppm, (NH) at 11.1-11.8 ppm , (CH=CHden
ring) at 4.9 ppm and (-GHCH,- imide ring) at 3.2 ppm.
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N=CH-C-NH--NHC-NH-Ar N—CH ,-C-NH-R
co /

(24,25)
Ar: phenyl (24) ; 1-naphthyl (25)

RS
ss

(30-32)

G

(30)
e) o %
X l \) 2
/N—CHZ—C—NH—NH "
H Ne—
co (26-29) I
Ar ‘
Ar: ph, G: Br (26) ; Ar:ph, G:ph (27) (32)

Ar: 1-naphthyl , G: Br (28) ; Ar: 1-naphthyl, G: ph (29)
Scheme 2: Synthetic rout for the prepration of compounds (18-32)
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