College of Basic Education Researchers Journal, Volume (21) Issue (4) December 2025

College of Basic Education Researches

Aerde Ao
P | 4
i
T

Journal

https://berj.uomosul.edu.iq/

Synthesis of New Seven Heterocyclic Compounds from Azo-Schiff

Ruwa M. Mauf!

& Study of Their Biological Activity

Neam H. Saleem?

Dep. of Chemistry, College of education for Girls, University of Mosul, Iraq.
2Dep. of Chemistry, College of Education for Pure Science, University of Mosul, Iraq.

Article Information

Abstract

Article history:

Received: September 26,2024
Reviewer: January 1, 2025
Accepted: January 12, 2025
Available online

Keywords:
Schiff bases, 4-aminoantipyrine,
Oxazapines.

Correspondence:
E-mail: orgachem@uomosul.edu.iq

In this study, a number of heterocyclic compounds were prepared and
characterized, which consist of seven-membered rings and compounds
containing active groups such as azo and imine groups, in addition to
preparing more than one active group in one compound, starting from the
active chemical substance (4-amino antipyrine). Due to importance of this
compound, which is considered an amino drug with its products, adding an
amino group to an active drug molecule leads to improvements in a group of
therapeutic drugs, it is therefore considered a basic component in the
development of many drug treatments(1). The 4-amino antipyrine compound
is included in composition of most vitamins such as vitamin C, which has
rings containing nitrogen and oxygen. Antipyrine ligands attracted attention
of researchers, as their complexes have been used in industrial applications
and preparation of polymers. The study relied on nitrogenating of compound
(4-amino antipyrine) using coupling reaction with (4-hydroxybenzaldehyde)
at low temperatures (0-5 degrees Celsius), then using the product. (4-
hydroxy-3-((1-methyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)diazenyl)
benzaldehyde (m1)) was used to prepare a number of new Schiff bases (m6-
m2) using crushing method. Then, oxazepanes (m11-m7), (m16-m12) were
produced from reaction of Schiff bases with phthalic anhydride and maleic
anhydride, respectively. NMR, IR and mass spectrometry were used as a
means to identify these compounds, in addition to evaluate biological activity
using types of pathogenic bacteria.

P-ISSN: 19927452

E-ISSN: 2664-2808

178


mailto:orgachem@uomosul.edu.iq
https://berj.uomosul.edu.iq/index.php/berj/index

College of Basic Education Researchers Journal, Volume (21) Issue (4) December 2025

polas il pad gladdl s palia g4y

Gl [Juasa [ shaaskll nddfclisl A ) AlS/ Jas gl dsala!
Gl [Juasa [ obuasSl anidfAd pal) o slall dusil) A/ buasall Araly?
oaldiall

Belie Clils o (55 s usilaial) e Alal) Gl (e 3o iy juind Al ol b
s e (b Allad desene o S paiant e Db (pa¥ls 53V melaaS allad malae o digla Gl e
alatie pa il S ey @V Sl 138 LY (amino antipyrine—4) el isbasl ssldl (e ol
xS A dall gV G Aesena b Slnd S et g egin ) dadd desens Biln) 505 Cu
il el S5 b s ) gisa) =4 (S50 Ja (1) Aol ladlall e anaall jugks b ld (35S
O Y ofall alaal Gl V) G claans SVl Ol a3 il s Al C el
amino —4) Sall &35 Lo duhall ciadie) g Clyalll jaanty dueliall Glanlall 3 Crendial giae
45,05-0))xie dimidic Hha wlayy A ( hydroxybenzaldehyde—4) as z1523¥) Jels Hladiul (antipyrine
hydroxy—3-((1-methyl-3—-oxo-2-phenyl-2,3-dihydro—1H-pyrazol-4-—4) il alaaiul & djb
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Synthesis of New : (1909 (m;-m;) syuall i sl juiaad :3-2-2

—4) AN @liwy) pan ae (0.1 gm, 0.01 mol) (M1) cSHall e Lgladia S¥ge )
b pehalis Cupb Aleinl —4 Gy el —4cplilg i AU —4,2, 0nlilg =3 calilg
G bslaall 4ld 3 A8al Bl dayy b dele sl 4S9 4Ry 15 sy agiaw & Morter
Dokl AgE aladial delall dnlie cad (@l syl salel (mpal 2:1 Aty sllly Jsst!

—1) Jgaall & dnimge Byanall lSyall 4Ll (ailadlly 4:2 daing (il Jeiltie oyaial)

OH
\/@i [
AN N
| N
N
H,C \
CH

Schiff basses:

(Mg—My) lSyall 28058l (ailiadl) (2-1) Jsaall

Comp. Molecular M.wt m.p
Ar Yield | Colour
No Formula gm/mole (C°)
my _©_N02 Ca4H3oN¢O4 456 130-132 | 70 Orange
My | (O | CoHyNgO4 | 456 | 141-142 | 72 | White
my <) | CasHyN6O, 412 | 228-231| 60 | Orange
ms @”;} Cy9Hp7N;05 521 226-228 | 64 | Orange
Mg o | CagHioN7Og | 485 | 178-179 | 70 | Orange
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(m16_m12) (mll_m7) (17) Qﬁj}b.us\g‘ib O#JLUASJJ:\QS‘ QD.A\QM M :4_2_2
Synthesis of benzoxazipien & oxazipine substituted :( m;;—m,) (m;s—m,;)
0.098 gm, ) 4dlal xa (Mg=My) Spanall il 2elsd e (0.01 MOI) e 23 (5l Bye0 A
Slall gyl e (25 Ml )b Al dall e (clilall celdtiall) clayagsl ¢e (0.001 mol
cedgll aglee des Al Bla danpy byl il iy & (Glele 7-6) saal gl deiay
JetNL oyl ealel & adwaty HCL %15 e 0sSe Jslaa alagy sl caulll Jugy

(4-1)(3-1) olsaall 3 dniage dilipdll ailadlly

HO Ar
N\\N c— \C/
N s
N
/ CHj;
H,C

e
/7
o

(M11=M7) Sl Lball culill (13-1) Jsaal)

Comp. Molecular M.wt m.p
Ar Yield Colour
No Formula gm/mole (C°)
my —@—Noz C1,H24NgO5 604 157-160 60 Orange
178-180
ms vo | CaHuNgO; 604 70 Orange
180-178
118-120
Mo ) C31H24NgOs 560 73 White
120-118
Mg (j\NNé‘ C37H31N;O¢ 669 121-124 68 Yellow
my ‘v, | CaaHasN;Oo 649 | 148-150 62 Orange

183




College of Basic Education Researchers Journal, Volume (21) Issue (4) December 2025

AN
Cc

/!
(o)

o
v

HO A
r
N\ l (l)
N Y
/ CH,
H,C

(Mig = Mig) SlSiall bl sl (4-2) Jsas)

Comp. Molecular M.wt m.p
Ar Yeild Colour
No Formula | gm/mole | (C°)
mi, —®—N02 C28H26N6O7 558 102- 62 Dark
105 brown
M3 | (e | CosHagNeO7 | 558 | 90-91 | 75 Brown
My < | CasH19NgOs5 507 293- 73 White
295
ms ©r’3‘é‘ C33H30N6O6 606 126— 73.5 Yellow
128
Mg ;oz C28H22N709 600 130~ 64 Yellow
133

(19 (19): cilayall Ganad o glgnal) Jalil) dus 2.5
il 5 Aagl ) AS clgmsl Gy T Gsie Vs e o)) ey pladial S
Sl elad) e anly 1 3 eSaall Y e (aha 38) D3 s JE) il e ddlal) du)al
& @ Joladll pmag g (PH = 7) i dely3ll Jawgl dpaalad) Allall st 5 &5 ¢ okl
«ly 2y (150 pounds/ang)) laacas digie daje (121) xe ((Autoclave) aseill Slga

day patd ge ob U1 (170.5) ey dabne Lala) Glbl G de)3l e @l Joladll ua
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el 28 DMSO-d® (uia pladialss (A ) aSyall (5igpll pealalinal (o5l Gyl Cida Lol
O e (2.44 ) Libesll AalY) aie (C-CH3)  dcsens cligigyl cuiel Lol 5)lal
e o (3.15) LileS sl xie (N-CH3) desens ) 3523 daaly dola) 5)lals ¢ (palal
(7.95-6.95 )xie cpyull dals dsleg V) Aalall & 8H ciligigpd (sae ciphall uge (salal
JignlSH degana (9959 ) 3523 A ialy ksl 5Ll (A)) cSall sadle Goldll e 3
Gsigal Al gl dala) 5L g (A)) @O gl (e g3 (9-44 ) Aalil vie Ll
(2) Jally (A)) el skl e i (19.82) Ailesll AalY) xie (OH) Jsiuill de sens

Sl I Dl lasteall sy (1) Jsond) Ll (A)) @Spall gal) (S8 meansy

(Al) =Sl Luadall ilaslaall (o (1-4) Jaal)

Comp.
Ar HlNMR(PPM)—DMSO—d6
No

2.44 ppm (s, 3H, CH3), 3.15 ppm (s, 3H, N-CH3), 6.95 -7.39

HO
AN
"N
A, ﬁ?N NQ ppm (m,8H, Aromatic ring), 9.79 (s, 1H, C=0O group), 9.82 (s,
©/ ° <o OH, 1H OH group)

Al B anS Aaadind Ui (A]) seaadl o) S Kl ISl e SN dal ey
el AN Caada aladiil e A OIS Baaall dalaid) yall Lalal) GLSHal) (e 22 jucaail
IS b LS Sl Vagl lgmidn b (ABSD — Sl ) A Caadiel a3l (KT (Sl
el <Ly AnSHY Al S elluge (336) ouSiall (M/Z) Lana by el S5 (5)
Lhidl & daase Expected fragmentation pattern da jiaall dijanll didasl Juadal) J<all
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- HO
iy )
< A —
@
Exact Mass: 92.05
Molecular Weight: 92.12 Exact Mass: 308.13
o+ Exact Mass: 336.12
@ Molecular Weight: 336.35
Chemical Formula: C¢Hs™* Q
—0

Exact Mass: 78.04

HO OCH;
N\ CHj3
HN;§7N N H::,C.N \ Chemical Formula: C;H,NO,"*
o} =0 N NH; Exact Mass: 136.04
Chemical Formula: C;H{4,N,O, ©/

Exact Mass: 288.10

©:§~=~©

Chemical Formula: C;;H;;N;0%
Exact Mass: 205.09

(o)

Chemical Formula: C;;H(N,O, L
Exact Mass: 308.13 4

ﬁ \ © )
Chemical Formula: C{;H4N;0;

Exact Mass: 308.10 Chemical Formula: C¢H,0%
Exact Mass: 92.03

Chemical Formula: C;;H,(N,0,*
Exact Mass: 308.13

Chemical Formula: C{,H;4N,O
Exact Mass: 230.12

NH-NH
[
3HC  CH3

Chemical Formula: C,HgN,
Exact Mass: 60.07
| base peak =100%

(A1) <Soall Ll maagy (1) Laladdl
oabaial aja cijelal My elyeald) ciad AN Cada alasiuly (Mg=My)cid aclsd il e Cradd
die uabalq\ e};j 13 M}))Jﬂ.@l\ 2\.(;‘54:;..4 s .J.J)B ‘;\ J},_"\l_ ps (3383_3217) LSJAM die
gl vie alaial aiag ¢ C=N el degana Jae 235 N 3523 s (1626 ~1577) 2l

(1600-1560 ) sxd) viese N=N 53¥1 degane 235 ) a3 (1493-1424)xe
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Lihall Clogled) G (4-3) Jdsaally 3D cdileg V) C==C  degenn Laluaial 2350 Galaidl
(2) ikl JSE g Bpanall Cad aeld ciliial Asbesl QS (e S Jid e Al

ehaall ciad ZesY) Gl eags (M ) S)al

IR in KBr, y (cm—1)

Comp C-0O-
Ar OH C=C C=N N=N Other
No C
NO2
m, —E@NOZ 3217 1614 | 1597 | 1493 | 1054 Sym (1337)
Asym (1512)
NO2
NO,
(sym(1383-1343
m; 3419 1614 | 1598 | 1492 | 1055
asym(1555-
1511)
m, —g@N 3383 1647 | 1626 | 1489 | 1068
\?l < 0
[
ms N g_ 3586 1601 | 1577 | 1456 | 1074 NS
1647
o
O,N NO2
Mg 3331 1614 | 1598 | 1423 | 1058 Sym (1331)
- NO,

Asym (1512)
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Ol ekl 3 ¢(Mg=my) Abuladl o3a byl dalinall (o5l Ganl) e Ay A3 (e
yie ( C-CH3) dcganse ciligigyd cuiel dulal 5)li) DMSO-d6  cuie alasiuly (mg - my)
sie (N-CH3) Zdegane ) g3 daaly ksl 5Laly ¢ ol o i (2.44 ) Llasl) dal3Y)
Ciligig pl (s2e cihall sy il ey LSOl Godall 0o i (3.17 —4 ) ddba dal
s om b gsld) (e ga (7.52 =6.92)¢ (766 —6.92 )xic oyl dils dleg¥) dalal
8.87 —8.88) xic dulal i) GLSHal) aclse LSl b oyl clilal Lalaly sasaiac dl
Osigodl dadls g dnlal B 5 ¢ QLA A el desene Clisignd  Geld) e e (
sl I ALaYL L opldl e s ((9.86-9.77) Adluasl Asl¥) v (OH) Jsidll de gana

(12) Jsaall b daasdll (gAY

(M6 my)) Sl pendalinal) (goqill iyl il (2)Jgasll

Comp. No Ar H!NMR(PPM)-DMSO-d6

- 2.44 (s, 3H, 3H for CH3), 3.17 (s, CHs, 3H for N-CH3), 6.92 (d, CH, IH

— N
% \ / for aromatic ring), 7.42 (m , CH, 6H for aromatic ring), 7.66 (S,CH,]H for
aromatic ring), 8.43 (d, CH, 2H for pyridine ring), 8.88 (s, CH, 1H for imin

group), 9.86 (s, OH, 1H for phenol)

O,N 2.44 (s, CHy,3H for CH3), 3.15 (s, CHs, N-CH;), 6.92-7.52 (m, CH,7H

6 g‘<___i___>7NO for aromatic ring), , 8.45 (d, CH,1H for phenyl ring), 9.4 (s, CH, 1H for
2
Imin group), 9.77 (s, OH,1H for phenol)

il el @hall il (M g~ M 7) CabluSyyidly GubluSsY) Glasns juasd & LS
s Gim Lalal) il e cade B sl ey (clila) ¢ cllall) clayagdl e (Mg=My)
olail N 550 e agagall Clig 7SV 705 8 e (idndSall agagll lSall dlb Jolss 48050
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Olesu gl bl A ey e lac¥ dexdieall Glapugl 4 Juis)lS) desene
o Al a3 il a5, S clils e dacbi dils 5<) Gleatila
Gy WS ATV alsall e JleaV) Glayy @Al Bagl Cua fhmnall LS lgaail @ilayo
b ain elidl Bpoasall Sl Shee aja cahel Gua eheal) Gl dadY) Cida aladi
e (1786 —1672 ) sadl) vie ()5iSY) Aegana Jadl Sjpae ain ysedag (C=N) (i) desana
e 93¥) Aesenal 3523 Jas aing ¢ o (1688 ~1585) (saall die SISV de gena Jas ajag ¢
( 1155-1012) sl vic (C-0-C) degenall ain ekl LS ¢ aus (1496-1441) sxal

(3) dsaad) b daasdlly GAY) ualadl aia I dilayl (7)o

(M 16~ M 7))Ll ehpaall cant 223Y) Cinda G (1 3) Joaal)

A (A1z2-Ag)
(0]
IR in KBr, y (cm—1)
Comp C=0 C=0 C==20C
Ar N=N c-0 Other
No lacton lactam Aromatic
NO2

m ~§—©7N02 1688 1672 1441 | 1400-1548 1025 sym(1382)

asym(1512-)

NO2

m @ 1765 | 1671 | 1467 | 1400-1583 1069 sym(1349 ~1382)
asym(1525 -1552)

my \ /N 1786 1671 1445 | 1400-1597 1069
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\N §
!
My 1786 1703 1492 | 1451-1581 1070
(o]
oN NO2
my, @NOZ 1720 1620 1467 | 1404-1580 1065 sym(1329)
asym(1512)
NO2
my, %—ONOZ 1722 1630 1496 | 1400-1585 1022 sym(1303)
asym(1512)
NO, NO2
my; 1745 1632 1440 | 1430-1654 1066 sym(1300)
asym(1510)
- 14421-
myy N 1725 1666 1456 1027
\ / 1525
\N {
!
mys 1762 1728 1450 | 1450-1606 1026
o
N
O,N o2
My @NOZ 1722 1689 1490 1425-1583 1012 sym(1328)
asym(1500)

A Jio Adad) o3 SlShe o pand bl gl ol Cade Ay DA (e
skl e g3 (7.97) Lileasl) AalY) e Cujgls g Deledl Zalall 3 (CH) degens
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Lala¥) ahlaY) e Sled (Jeudll dals 8 (OH) (sign ) agn 2a) digd dolal  5)lal,
Al glal) e edn (3.24) 5 (2.24) L8l @) xie (N-CH;) 5 (C-CH;) ciligig
=CH-) desane 059 N casel ks 5l acl 38 (M) Sl Wl ¢ sl ey gualaal

degana Osign S el 40 5L 5 bl (e i (6.10) ddles Y xe (CO-O

L) Blalgedoc i) Zalall 4 Galall e g3 (6.93) Adlwasll AsPY) 2 (=CH-CO-N)

Sicad L salall (e e3n (9.93) Al AV die Joudl) dals g9y I cadel 52l dlawgic
damgally (AY) Auilaiall sl cilalally dileg ¥ clalall Cligig yd Al (gAY ey e

. (7—3) Jsaal) ‘:g

(M4=Myg) ClSiall cundalinall (gosill i)l Caoka (4) Jsaad)

Comp.
Ar H'NMR(PPM)-DMSO-d6
No
@ 2.24 (s, 3H, for C-CH3), 3.24( s, 3H, for N-CH3), 6.83—
/
N—N 7.92 (m , 17H, for aromatic ring), 7.97 (s , 1H, methane
P OH (o]
04‘\8\ N /® group), 10.69 (S, 1H, 1H for phenol)
m 0. N NN
N HC N
10 C \ \
/O
O
\O
N 2.16 (s, 3H, for C-CH3), 3.00( s, 3H, for N-CH3), 6.10
. | OH
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my, o, ~N-H N
| LN
o N

6.96-7.52 (m, 8H , for aromatic ring),6.96-8.41(m ,4H

Sfor pyridine ring), 9.93 (s,1H, for phenol)
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