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ABSTRACT

This research involved synthesis heterocyclic camgs such as (1,3,4- thiadiazole derivatives , anadidine
derivatives, tetrazole derivatives, oxazepine dgives and -Lactam derivatives ) were prepared by reaction 4-
aminobenzoic acid with phenol in Acidic medium5)G° and sodium nitrate to get azo derivative (1) whiehct
with thiosemicarbazide to get 1,3,4- thiadiazoleiwdgive (2). Derivative (2) react with benzaldelyderivatives
(4-nitrobenzaldehyde , 2-hydroxy benzaldehyde rotabbenzaldehyde , 4-hydroxybenzaldehyde ,benzaldel-
dimethyl amino benzaldehyde, 4-Chlorobenzaldehydevanillin) to get shiff base (3-10). The cycliaatof Shiff
base Derivatives (3,4) with-aminoacid (tryptophan and leucine) Consecutivedhe corresponding imidazolidine
derivatives (11,12),and when cyclization of Sh#6d Derivative (5) with sodium azide give tetraziégivative
(13). Shiff base Derivatives (6,7,8) react wittaglinic, succinic anhydride and malic anhydride n€ecutive to
give oxazepine derivatives (14,15,16) Consecutiggclization of Shiff base Derivatives (9,10) with
chloroacetylchloride give the correspondingactam (17,18). All this compounds characterizgdnieans of FT-
IR, and some of the compoundes by means 1H-NMRLZ@eNMR and follow reaction by Rf - TLC and Measur
ment melting point.

Key words: Thiadiazole, Thiazolidin, Imidazolidin, tetrazoleazepine -Lactam

INTRODUCTION

Azo compounds composed of two neighborhood nitragtems connected with double-bond(-N=N-) The stgrti
materials of azo compound preparation is the diamorsalts, which are more important in the synthesidifferent
pure organic compounds?

Azo compounds of Schiff bases and their derivatiiesve been used in preparation other compounds asic
(1,3,4- thiadiazole derivatives, imidazolidine detives, tetrazole derivatives, oxazepine deriegiand -Lactam

derivatives ), Heterocyclic play an important radebiochemical processes because the side groufiseomost

typical and essential constituents of living celle based on aromatic heterocy¢les

The triazole derivatives related to an importarmugr of heterocyclic compounds that have been stdgeto
extensive study of the recent past.

Diverse biological activities such as antibacteraitifungal, anti-inflammatory, also Oxazine datives showed
various biological activities, such as antibacteri@ntimicrobial and anticonvulsant activity, aslaeerase
inhibitors, as Potent agonists of the human TRP&tkptoinhibitors for some enzymes action, Some of oxazine
derivatives are used in another applied fiélds

-lactam drugs are most widely prescribed antibgotised in medicine. 2-azetidinone derivative passeisie
therapeutic activity like antifungal, anticonvulsamntitumour, antiviral, cholesterol absorptiorhibitior and
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enzyme inhibition activities.Also-Lactam antibiotics (e.g. ampicillin, amoxicillirgre traditionally used for the
treatment of common bacterial infections in botimans and food-producing animalsLactam residues in foods
can result in the development of new strains ofdséresistant to these antibiotics and in allevgaction$

A number of 2-imino imidazolidine compounds exkiigt the aromatic (heteroaromatic) motif at the extic
nitrogen atom, collectively termed ‘centrally a¢tiantinypertensive drugs’ have been used in megieaitice . The
classic centrally acting antihypertensives sucblasidine induced peripheral sympathoinhibition comitant with
an increase of the vagal tone and a fall in blomsgure in effect of the a2-adrenoceptor stimufaitiothe ponto-
medullary region of the brainsteif

EXPERIMENTAL SECTION

(FTIR)Spectra(4000-400cm-1)in KBr disk were recarde aSHIMADZU FTIR-8400S fourier.transform. megfin
point were measured using Stuart, UK.

"MNMR and™C-NMR were recorded on fourier transformation brugpectrometer ,operating at (400MHz) with
(DMSO-ds) measurments were made at Departmenteshisiry ,kashan university .Iran.

General method of synthesis of 4-((4-hydroxyphenydjazenyl)benzoic acid compound (1§

4-Amino-benzoic acid (0.005 m.mole,0.685gm) of #mematic amine was dissolved in 5 ml of concentr&i€l
and 8 ml of distilled water .The mixture is cooled0C’ and (0.005 m.mole, 0.345gm) of sodium nitrite doled
drop wise with continuous stirring. The solutionsaleft for 15 minutes to be stable after completimg addition
(0.005 m.mole , 0.27gm) of phenol dissolved irgmM NaOH in 50ml KO) was added, a brown precipitate was
formed, filtered and recrystallised from ethanol.

((;;)eneral method of synthesis of 3-((4-(5-amino-1,3,4-thiadiazol-2-yl)phenyl) diazeyl) phenol compound (2)

In a 100 ml round bottom flask was placed a mixifr¢0.0185 mole , 4.5gm) of shiff base(1) and{@5mole,
1.6926gm) thiosemacarbazide in 8 ml of phosphomyghloride, The reaction mixture was ( 3h), afteatt the
soulution coolded and add (40ml) distell waterefathat refluxed (4h) . the reaction mixture waslded and kept
at(24h) .the solvent was then removed and thetinegwdolid was recrystallized from ethanol to go@mpound (2).

General method of synthesis of schiff bases compaim (3-10§'*

A mixture of equimolar quantities (0.01mol) of aratic benzaldehyde derivatives and (&gas refluxed for(2-3)h
in 30 ml of ethanol. The reaction mixture was cdadad kept for (24 hs) . The crystals found wheréd , dried
and recrystallized from ethanol to give compoufd&0)

General method of synthesis of imidazolidin-4-oneativative (11,12§

A mixture of schiff bases(3,4) (0.001mol) dissolvéd THF (15mL) and (tryptophan ,leucine)consective
(0.001mol)was dissolved in THF (15mL)and refluxed 24 hs.The reaction was then cooled and thetnegdinal
(11,12) consecutive ,recrystallized from ethanol.

Method of synthesi§ (E)-4-((4-(5-(5-(2-bromophenyl)-2,5-dihydro-1H-tetazol-1-yl)-1,3,4-thiadiazol-2-yl)
phenyl)diazenyl)phenol (13Y?

A mixture of schiff bases(5) (0.001mol, 0.464 giigsolved in THF ( 15mL ) and (sodium azide) (QW®@l)was
dissolved in THF (15mL)and refluxed for 12 hs.Theaation was then cooled and the resulting final
(13),recrystallized from ethanol.

General method of synthesis of oxazepine (14-16

In a 100 ml round bottom flask equipped with doubleface condenser fitted with calcium chloriderguaibe was
placed a mixture of 0.01 mole of shiffbase (6,m8)@.01mole (itaconic ,succinicnhydride , malicadhige)
consecutive in 20 ml of Ethanol absolute.The reacthixture was refluxed in water bath at 7&be, the solvent
was then removed and the resulting solid was readtiged from anhydrous THF to give compounds (5416)
consecutive.

General method of synthesis of azetidinones (17,18}

A mixture of schiff bases(9,10) ( 0.001mol ) andethylamine ( 0.006mol ) was dissolved in 1,Biexan (25mL)

, to this well stirred cooled solution of chlaoetyl chloride (0.0024mol)was added drop wise %@ IThe reaction
mixture was stirred for 6 hs. Half of the solveaparated and yield compounds(17,18) consecutivystdlized
from chloroform.
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RESULTS AND DISCUSSION

compound (1) 4-((4-hydroxyphenyl)diazenyl)benzoica&d

This compound was obtained as Brown solid yield j8%0.4, M.P (205-20PC. The infrared spectrum data of

compound(1) show absorption at (3024) dor(Ar-H),( 3350) cm'(O-H) ,(1700) crit (C=0),and show new band

at (1541) for (N=N). ThiH-NMR(DMSO) spectrum data of compound (1) sha#.8-8.1( m, 8H , Ar-H ) , 5.37

(m, 1H , OH,0H-Ar ) ,10.3 (m, 1H,OH ,COOH ). Tf@-NMR(DMSO) spectrum data of compound (1) show
:171.18 (C13), 148.8 (C4), 138.4(C10), 130.4(C2R.8( C12,C8), 115.4(C2,C6), 110.07(C9,C11), 1EB34C5).

112.6(C2,C5) ,22.9 (C17,C18).
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compound (2)4-((4-(5-amino-1,3,4-thiadiazol-2-yl)phenyl)diazeryphenol

brown solid yield 83%, Rf=0.36 , M.P(213-2%96) The infrared spectrum data of compound (2) shbsorption

at (3070) crit for (Ar-H),( 3286,3163) cm (NH,), (1604) crit (C=N),and show band at (3350) for (OH) ,(1257)

cm® (C-S),and show new band at (1504) for (N=N). *Fh&lMR(DMSO) spectrum data of compound (1) show
:6.8-7.4(m, 8H, Ar-H ), 5.2 (m, 1H, OH, OH-Ar§,79 ( m, 2H, NH2). THEC-NMR(DMSO) spectrum data of

compound (1) show:159.7 (C13), 146.6 (C14), 138.4(C4), 130.7(C1%.42(C7), 112.25(C8, C12), 110.09(C9,

C11), 108.4(C2, C6), 104.49 (C3, C5).
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Table (1) infrared spectrum data for(1,2) compound

Comp. Ar-H arom. N-H C=N C-H aleph. | OH Ar((:)gH 3
1 3055 3309 | 1650 2923 N
2 3055 3379| 1681 B

compound (3)4-((1E)-(4-(5-((4-nitrobenzylidene)amino)-1,3,4-tlddiazol-2-yl) phenyl) diazenyl)phenol

Brown solid yield 79%,Rf =0.32 ,M.P ( 103. The infrared spectrum data of compound (3)shbsogption at
(3078) cmt for (Ar-H),( 3394) critfor (O-H),(1587)crit (C=N),and show band at (1604) for (C=C)tm(1350)
cm® for (NO2)

compound (4) 2-(((5-(4-((E)-(4-hydroxyphenyl)diazenyl)phenyl)-13,4-thiadiazol-2-yl)imino)methyl)phenol (4)
Brown solid, yield 73% ,Rf =0.42 , M.P( 19@.The infrared spectrum data of compound (4)shbsogption at
(3070)cmifor (Ar-H),( 3370) crit (O-H),( 1604)crit(C=N),and show band at(1504)¢far (N=N) .

compound(5)4-((1E)-(4-(5-((2-bromobenzylidene)aminel,3,4-thiadiazol-2-yl)phenyl) diazenyl) phenol

Purple solid, yield 80% ,Rf =0.31 , M.P( 1£8) The infrared spectrum data of compound (5)shbsogption at
(3070)cn for (Ar-H),(3286) cni (O-H),(1589)crit(C=N),(1504) crit for(N=N), and show band at (686) for (C-
Br).

compound(6)4-((1E)-(4-(5-((4-hydroxybenzylidene)amino)-1,3,4kiadiazol-2-yl) phenyl) diazenyl) phenol
Brown solid, yield 82% ,Rf =0.45 , M.P( 12%).The infrared spectrum data of compound (6) shbsoption at
(3066) cnt for (Ar-H),( 3400) cmit (O-H),(1604)crii(C=N),and show band at (1504) for (N=N).

compound(7)4-((1E)-(4-(5-(benzylideneamino)-1,3,Aiadiazol-2-yl)phenyl)diazenyl) phenol
Brown seram, yield 75% ,Rf =0.31 .The infrared $peu data of compound (4)show absorption at (36mO)or
(Ar-H),( 3280) cnt (O-H),( 1596)crit(C=N),and show band at(1504)¢far (N=N).

compound (8) 4-((1E)-(4-(5-((4-(dimethylamino)benzylidene)amino]l,3,4-thiadiazol-2-yl) phenyl) diazenyl)
phenol

Brown seram, yield 78% ,Rf =0.The infrared spectmaia of compound(8)show absorption at (3050)&mm(Ar-
H),(3330) crit (O-H),(1589)cnT (N=N),(2985,2885) ci for(C-H)CH.

compound (9) 4-((1E)-(4-(5-((4-chlorobenzylidene)amino)-1,3,4-thdiazol-2-yl) phenyl) diazenyl)phenol
Brown seram, yield 82% ,Rf =0.42. The infrared $pen data of compound (9) show absorption at (3@h6) for
(Ar-H),( 3255) cmtt (O-H),(1596)crit(C=N),and show band at (1504) for (N=N),(779)cnfior (C-CI ).

compound(10)4-(((5-(4-((E)-(4-hydroxyphenyl)diazeryphenyl)-1,3,4-thiadiazol-2-yl)imino)methyl)-2-
methoxy phenol

as Brown seram, yield 80 ,Rf =0.52.The infraredcpen data of compound (10) show absorption @7¢3 cm'
for (Ar-H),(1622) cm (C=N),and show new band at (2823-2932) for (C-H)CE8300) crit for(OH) .

Table (2) infrared spectrum data for imidazolidn-4-one derivatives compounds (3-10) cfn

Comp. | (C-H)awom | C=N | C=0O| OH
3 3078 1587 | 1726] 3394
4 3070 1604 | 1720] 3370
5 3070 1589 - | 3286
6 3066 1604 - | 3400
7 3070 1545 - [ 3280
3 3050 1589 - [ 3330
9 3016 1596 - | 3255
10 3070 1622 - 3300

compound (11) (E)-3-(5-(4-((4-hydroxyphenyl)diazenyl)phenyl)-1,3}-thiadiazol-2-yl)-2-(4-nitrophenyl)-5-
((4,5,6,7-tetrahydro-1H-indol-3-yl)methyl)imidazolidin-4-one

Purple solid, yield =84% ,Rf =0.32 , M.P( 128)The infrared spectrum data of compound (11) shbsorption at
(3055 ) cnit for (Ar-H) ,(3371) cnit (N-H) and show band at (1335)for (NO2). Tie NMR(DMSO) spectrum
data of compound (11) show7.1-8.5(m, 12H, Ar-H) ,5.2 (m, 1H, OH) ,Q.%n, 8H,CH), 1.2 (m, 2H, CH),
3.4(m,2H,CH-N), 3.8(m, 3H,CH). ThEC-NMR(DMSO) spectrum data of compound (11) sho¥83 (C20,C8) ,
180 (C19) ,169(C30), 153(C24), 154(C1), 146(C4)5(CR7), 142(C21), 7.5(C16), 25 (C15,C14), 64(C17),
78(C10), 93(C9), 99(C7), 101(C29,C31) , 108-140bon for aromating ring).
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compound (13 (E)-2-(2-hydroxyphenyl)-3-(5-(4-((4-hydroxyphenyl) diazenyl) phenyl)-1,3,4-thiadiazol-2-yl)-
5-isobutylimidazolidin-4-one
Brown solid, yield =85% ,Rf =0.33 , M.P(17%Q. The infrared spectrum data of compound (12yshbsorption
at (3078 ) cntfor (Ar-H),(3140 ) et (N-H), (2931,2834) cih for (C-H) CHs. ThéH-NMR(DMSO) spectrum
data of compound (12) show7.01-7.4( m, 11H, Ar-H), 5.1 (m, 2H, OH), 1.17 (61, CH,), 1.2 (m, 2H, CH),
3.38(m,1H,CH) , 6.8(m, 1H,CH). THE-NMR(DMSO) spectrum data of compound (12) sho®7.6 (C1) , 62.2
(C2),70.27(C3), 78.87(C4) , 92.13(C5), 190( aBR(C13), 181(C12,C24),108 ( carbon for aromatig)i
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Table (3) infrared spectrum data for imidazolidn-4-one derivatives compounds (4-6) ctn

Comp. Ar-H N-H C=N C-H aleph. | C=0
11 3050 3150| 1681 2970 1690
12 3070 3363| 1635 - 17173

compound(13 (E)-4-((4-(5-(5-(2-bromophenyl)-2,5-dihydro-1H-tetazol-1-yl)-1,3,4-thia diazol -2-yl) phenyl)

diazenyl)phenol

Brown solid, yield =80% ,Rf =0. 4 , M.P(108Q. The infrared spectrum data of compound(13) shbsorption at

(3070 ) crit for (Ar-H),(3132) cnt for (N-H) imidazol and show new band at (33860y (OH),( 640 ) for (C-Br)

, (1504 ) for (N=N). Tht#H-NMR(DMSO) spectrum data of compound (13) show-8.2( m, 12H , Ar-H ) ,5.32

(m, 1H, OH),1.6 (m, 1H,CH), 9.8 (m,1H, NH). Tfe-NMR(DMSO) spectrum data of compound (13) show
:83.65 (C7), 183.3 (C8) ,172.2(C19) , 108-171rboa for aromatic ring).

compound(19 (E)-2-(4-hydroxyphenyl)-3-(5-(4-((4-hydroxyphenyl)diazenyl) phenyl)-1,3,4-thiadiazol-2-yl)-6-
methylene-1,3-oxazepane-4,7-dione

Golden solid, yield =78% ,Rf =0.4 , M.P( §8).The infrared spectrum data of compound (14) shbsorption at
(3023 ) crit for (Ar-H),(3320 ) crit (O-H),and show new band at ( 1715 )tmfor C=0( 1286 ) crit for C-O,
(2854-2931) cm for (C-H)CH, The'H-NMR(DMSO) spectrum data of compound (14) sho®97 -7.8( m , 8H ,
Ar-H) ,6.96 (m, 1H, OH) ,1.3 (m, 4H,GH , 9.88 (m,1H, OH). THEC-NMR(DMSO) spectrum data of
compound (14) show:44 (C2) , 53, (C3) ,62(C5) , 172.3(C4) ,171.2(Cl§7.6(C13) , 146.1(C12) ,141.6(C23),
138.4(C9) , 137(C17), 130.4(C20), 108-130 ( cartooraromatic ring).
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compound(19(E)-3-(5-(4-((4-hydroxyphenyl)diazenyl)phenyl)-1,31-thiadiazol-2-yl)-2-phenyl -1,3-oxazepane-

4,7-dione

Brown solid, yield =70% ,Rf =0.37 , M.P( 1£). The infrared spectrum data of compound (14yshbsorption

at (3078 ) critfor (Ar-H),(3378 ) cnt (O-H)and show new band at (1720)tmfor C=0 (1211 ) crit for C-O,

(2923) cmt for (C-H)CH. TheH-NMR(DMSO) spectrum data of compound (15) show23 -8( m, 13H , Ar-

H),531 (m,1H, OH) ,1.3-1.7 ( m , 4H,QHThe*C-NMR(DMSO) spectrum data of compound (15) show
:54(C3) , 62, (C5) ,44(C2), 160.1(C1) ,152(C14)7(C13) , 145(C4) ,133(C23), 132(C12) , 118-13arpon for

aromatic ring).
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compound(16)(E)-2-(4-(dimethylamino)phenyl)-3-(5-(4(4-hydroxyphenyl)diazenyl) phenyl) -1,3,4-thiadiaol-
2-yl)-2,3-dihydro-1,3-oxazepine-4,7-dione

Brown solid, yield =70% ,Rf =0.37 , M.P( 158).The infrared spectrum data of compound (16) shbsorption
at (3070 ) critfor (Ar-H),(3172 ) crit (O-H)and show new band at ( 1687 ytmfor C=0(1220 ) cnit for C-O

, (2933) crit for (C-H)CH;. TheH-NMR(DMSO) spectrum data of compound (16) show8.9(m, 12H , Ar-H
),48(m,1H,OH) 1.1 (m, 6H,GH,3.3(2H,CH) ,3.4(1H,CH), 4.2(2H,=C}). Thé*C-NMR(DMSO) spectrum
data of compound (16) show25.2(C13,C14) , 62, (C2) ,172(C1), 171(C5) ,16/K),141(C15) , 83(C6) 108-141

( carbon for aromating ringy >

Table (4) infrared spectrum data for imidazolidn-4-one derivatives compounds (3-16) cm

Comp. Ar-H N-H C=0 OH
13 3070 3132 - 3386
14 3023 - 1715 | 3320
15 3078 1720 | 3378
16 3070 1687| 31732

compound(17 (E)-3-chloro-4-(4-chlorophenyl)-1-(5-(4-((4-hydroxphenyl) diazenyl) phenyl)-1,3,4-thiadiazol-

2-yl)azetidin-2-one

Golden solid, yield =73% ,Rf =0.53,M.P( 188). The infrared spectrum data of compound (17)shbsorption at
(3088 ) crit for(Ar-H),(1710 ) cnt for C=0 (1272 ) crit for C-O ,( 2939) ci for (C-H)CH;,(848) cmi* for
(C-Cl) . ThéH-NMR(DMSO) spectrum data of compound (17) show1-8.1(m, 12H , Ar-H ) ,3.4 (m, 1H, CH
-N) ,1.2 ( m, 1H,CH-CI ),6.3(1H,0H). THE-NMR(DMSO) spectrum data of compound (17) shoi#1.2(C9) ,

162.1 (C19),78.2(C8), 108-146 ( carbon for ardmgaring).
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compound(1§(E)-3-chloro-4-(4-hydroxyphenyl)-1-(5-(4-((4-hydroyphenyl)diazenyl)phenyl)-1,3,4-thiadiazol-

2-yl)azetidin-2-one

Brown solid, yield=77%,Rf =0.33,M.P( 14&)}. The infrared spectrum data of compound (18) shbsorption at
(3077) cnifor (Ar-H),(3433 ) cnit (O-H)and show new band at ( 1697 )tmfor C=0(1226 ) crit for C-O , (
2993,2885) cm for (C-H)CH;. TheH-NMR(DMSO) spectrum data of compound (18) sho&9-8.2( m , 11H ,
Ar-H ) 34 (m, 1H , CH -N) ,3.3 ( m , 1H,CH-CI5)2(1H,0H) , 8.56(1H,0H),1.05(3H,GH The“C-
NMR(DMSO) spectrum data of compound (18) shatB81.2(C10) , 62.1 (C7) ,79.2(C8) ,141(C20) , 138-(

carbon for aromatic ring).

Table (4) infrared spectrum data for(10-15) componds cm*

Comp. Ar-H C-H aleph.| C=0 C-Cl
17 3088 2939 1710 848
18 3077 2993 1697 840
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Table (5): Analytical and physical data of compound

No. | Molecularformula |\ |\ pec | vieldo | Ry - C';N N

1| Cndsy | Brown | 20220 78 | 04t ta8 g
2 | ordae | Brown | 215216 83 | 03Gge oot
3 | Gy | Brown | 101102 79 | 033203200
4 | Gl | Brown | 9001 | 73 | 04z-ghoe i ir
5 | ity | Puple | 133114 80 | 03pZ ot S0a— 2
6 | Toraamy | Bown | 128 | 82 | ol tdir
7| ey | Brown | seam | 75 | 03igediiSesoT
8 | Thomioy | Brown | seam | 87 | 043gieli o
0 | ey | Brown | seam | 82 | 04zgoi 20— 0
0| BNy | Brown | seram | 80 | o0szgriSdi—ioed
u | Cadesy | eumle| 123 | ss | osagrtith—od
12 | GRS | eown | 177 | e | 0s3gigli ool oa
13| aiory | Brown | 106 | 80 | 0.4l 2 20
14| Gy | Goden| 99 | 78 | 044303 S
15 | CHRDS | Bown | 112 | 70| 037 gr SRy
16 | Gy | Bown | 155 | 69 | oatgrii—th— 2
17 | Ot | Goden| 185 | 73 | 053RS
18 | PYoeoh | Brown | 148 | 77 | 033 Zeoh— 0
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