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Abstract

The vanillin was converted to ethyl-Y-(¢-formyl-Y-methoxyphenoxy)
acetate (A,) by the reaction of vanillin with ethylchloroacetate in basic media in
dry acetone.

The Y-((¢-hydazonomethyl)-Y-methoxyphenoxy) acetohydrazide (Ar) was
synthesized by the reaction of (A,) with hydrazine hydrate, ethanol absolute
gave a hydrazide compound, from the hydrazide we synthesized series of
compounds (Oxadiazole, Triazole, Aziridine, Schiff’s bases and other derivative
compounds).

These compounds were identified by T.L.C(thin layer chromatography).,
M.P(melting point)., FT(fourier transform).IR, H-NMR and elemental analysis
(C.H.N.S).

Key word Oxadiazole, Triazole, Aziridine, Schiff’s bases and other
derivative compounds.

Introduction

Hydrazide and thiosemicarbazide derivatives attracted a lot of attention
because they are considered as intermediates to synthesized several compounds
such as Oxadiazole, Triazole, Aziridine, Schiff’s bases and other derivative
compounds which all were reported to possess biological activities.

There are four isomeric types of Oxadiazole, the most thermally stable is
V,Y5¢- Oxadiazole, Oxadiazole derivatives is an important heterocyclic
compounds present in variety biologically("

Oxadiazole was synthesized by the reaction of hydrazide derivative with
carbon disulphide in basic media®.

The heterocyclic such as Oxadiazole are themselves important
chemotherapeutic agents and exhibit  antitubercular, bacteriostatic,
hypoglycaemic, antiviral, antifungal, antithyroid, carcinostatic and stong
herbicidal activities when properly substituted in Y-and ¢-postions(.

The most important is symmetrical Y,Y;¢-Triazole, this primarily due to
the large number of use, including drug synthesis, herbicide, photographic
chemical and dyestuffs(®),
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Substituted triazoles have been associated with activities as plant
regulars®and as insecticidal agents®,

Compounds containing triazole moiety have been revealed to exhibit a wide
variety of interesting biological properties such as anticancer, antifungal,
antimicrobial, analgesic, anti-inflammatory, antibacterial, anticonvulsant and
antitubercular®”". Furthermore, they are used as a versatile reagent in the
synthesis of heterocyclic compounds and/or as a raw material in drug synthesis.
To expand and further explore the clinical significance of triazoles

Schiffs bases are widely utilized in both pharmaceutical and industrial
fields®™.Schiff bases derived from different heterocyclic compounds have been
reported to  possess  cytotoxic a0, anticonvulsant/”,
antiproliferative Y2, antimicrobial ‘¥, anticancer ", and
antifungal activities 9.

Aziridines are the dihydro derivatives of azirines. Aziridine is a three
membered saturated heterocyclic ring containing two carbons and one nitrogen
atom. Aziridines as a class are of interest as biological alkylating and anticancer
agents'",

Aziridines and its derivatives are potent pharmacological agent. The toxic
effect of Aziridine itself causes irritation of eyes, skin and internal
inflammation. Besides, the ability of Aziridines as an alkylating agent it is of
important in industry and biology, and this property has resulted in a number of
industrial applications of Aziridines. Certain antibiotics and anticancer agents
possess the Aziridine ring ",

Experimental

\-Thin layer chromatography(TLC)was carried out, and the plates were
developed with iodine vapour.

Y-Melting point are recorded using hot stage gallen kamp melting point
apparatus and they were uncorrected.

V-Infrared spectra are recorded wusing fourier transform infrared
SHMADZU(AY « «)(F.T.IR)infrared spectrophotometer, KBr disc, university
of Baghdad.

¢-Analytical data (C.H.N.S.)were withinz+,¢7 of the theoretical values.

°-H NMR were recorded on fourier transform varian spectrometer operating at
¥+ +MHz with(DMSO) BRUKER with TMS as an internal standard.

Synthesis of compound(A»)

A mixture of wvanillin (+,+Ymol) and anhydrous potassium
carbonate(+,+Ymol.) was dissolved in dry acetone(Y:ml). to this solution
ethylchloroacetate (+,+Y°mol.) was added. The resulting mixture was heated
under reflux for °hrs. then allowed at cool down to room temperature, the
reaction was followed by (TLC), then filtered the product, after evaporating the
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reaction content at (°+-1+)°C under reduced pressure, an oily product was
obtained.

Synthesis of compound(Av)

A solution of the A, compound(+,+Ymol.) was refluxed with hydrazine
hydrate(+,+ Ymol.) for ¢hrs. after cooling it at room temperature, a yellow solid
appeared. This was recrystallized from ethanol to afforded. The desired product,
m.p=\Y1-VYYOC, Yield Ao7.

Synthesis of compound(Ar)

To a round bottom flask was added compound A, (+,+Ymol),
thiosemicarbazide(+,+ Ymol.) in ethanol absolute(Yeml.) the resultant reaction
mixture was refluxed for ¢h. after cooling it to room temperature, a yellow
coloured solid separated out.it was filtered off , then dried and crystallized from
ethanol, m.p=YeA °C, Yield VY7,

Synthesis of compound(A:)

A mixture of Av (+>+Ymol) and KOH (+,+Ymol.)in ethanol absolute
(Yeml) ,CSx (+,>*Ymol) was added slowly The reaction mixture was stirred for
Ythrsat room

Temperature the resulting precipitate was separated by filtration and
recrystalized from ethanol, m.p=(Y4¢-Y4¢) °C yield YV7.

Synthesis of compound(A.-)

The corresponding compound A: (+>+Ymol.) was added to a solution of
Y+ml hydrazine hydrate and Yml H-O,refluxed for Y,ehrs. acidified with a
solution of HCl,the precipitate was filtered and recrystallized from ethanol to
afford the desired compound, m.p=Y14-YVY. °C yield A%

Synthesis of compound(A-)

The corresponding compound Ax(+,+Ymol.)and CSy(+,*Ymol.) were
added to a solution of KOH (+,+Ymol.) in ethanol absolute (¢ +ml.). The reaction
mixture was refluxed for Vhrs., after evaporating under reduced pressure, a solid
was obtained, this was dissolved in Y.+ml of HO and acidified with
conc.HCI.The precipitate was filtered, washed with H+O and recrystallized from
ethanol to afford the desired compound, m.p=()4A-Y++)°C, Yield YAZ,

Synthesis of compound(Av)

The corresponding compound Ax(+,*Ymol.) was dissolved in Y,¢-dioxan
(Yeml.) refluxed for (°-Y)hrs between (Ye:-Ye+)°C, after evaporating under
reduced pressure, a precipitate was washed with ether to afford the desired
compound, m.p=YYe °C, Yield Y7,

Synthesis of compound(An)

The corresponding compound A-(+>+Ymol.)and N,N-
dimethylbenzaldehyde (+,*Ymol.) were added to ethanol absolute (Yeml.) in
acidic condition(Ydrops of acidic acid). The reaction mixture was refluxed in
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water bath for (¢-V)hrs., the precipitate was filtered and dried, recrystallized
from ethanol to afford the desired compound, M.P.=YAe °C, Yield AAZ,

Synthesis of compound(A+)

The corresponding compound A«(+,+Ymol.) and phenyl iso thio cyanate
(+>+Ymol.) in Y,¢-dioxane(Y +ml) was refluxed for © hrs.,after evaporation under
reduced pressure, the precipitation was washed with ethanol to afford the desired
compound. m.p=) £A °C,yield Y7,

Synthesis of compound(As.)

The corresponding compound Ax(+>+Ymol.)and maleic
anhydride(+,+Ymol.) were added to acetic acid(Yeml.). The reaction mixture
was refluxed for (°-Y)hrs. then dissolved in Y:.ml of H:O(ice), after
evaporating under reduced pressure, washed with ether, a solid was obtained,
m.p=YY+-YYY °C, Yield Y7,

Synthesis of compound(A)

The corresponding Arx (*>+Ymol.) and sodium azide (+,*Ymol.)with
ammonium chloride(+,+YMol) were added to THF(Yeml).the reaction mixture
was refluxed in water bath for Y+ hrs. . Then the mixture was filtered and the
solvent was evaporated to give apurple crystal, m.p=YAY °C yield V7. .

Results and discussion

Compound A.was obtained from the reaction of vanillin with
ethylchloroacetate in basic media and their structure was confirmed using FT.IR
spectral data and monitored by (T.L.C). The FT.IR spectrum showed
disappearance of the wide absorption band in the region (YA1:-YYe:) cm”
which belongs to the stretching vibration of (OH) group, appearance anew band
in the YY¢4cm™ due to (C=0) ester with remain band at Y1YAcm™ due to(C=0)
aldehyde and appearance band in the region (Y¢++-Y24Y) cm™ due to (C=C)
aromatic, appearance band at Y Y+ +cm™' due to (C-O) of (O-CH?+) group.

Compound Arwas obtained from the reaction of easterA, with hydrazine
hydrate and their structure was confirmed using m.p and FT.IR spectral data.
The FT.IR spectrum showed disappearance band at YYYY cm™ due to (C-H)
aldehyde with appearance two bands at (YY¢© and Y¥¥1) cm™' due to NH- group
and disappearance band at YY¢4 cm™' due to (C=0) ester with appearance band
at Y 1YAcm™ due to(C=0) amide, appearance band at)1Y+ cm™ due to (C=N).

Compound Arwas obtained from the reaction of A, with thiosemicarbazide
in ethanol absolute and their structure was confirmed using m.p, FT.IR spectral
data and C.H.N.S.analysis. The FT.IR spectrum showed appearance band at
(YYYA and ¥¥VY) cm™ due to sym. and asym. of NHy group, disappearance band
at (YV€3,01YA) cm™ due to (C=0) of ester and aldehyde respectively. with
appearance two bands at Y+« and Y+A+ cm™ due to(C=S), appearance band at
(V€Yd-rers) ecm™ due to (C=C) aromatic,appearacnce at (Y1'1) cm™ due
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to(C=N)group,appearance band at (1 14¢) cm™' due to(C=0) amide. The element
analysis C, €Y, ¢AZ ;H, ¥, o Y7 N LEYT S YAAYT

Compound A: was obtained from the reaction of Avwith CSy in basic media at
room temperature and their structure was confirmed using m.p and F.T.IR
spectral data. The F.T.IR spectrum showed disappearance band at (YYeo-YYY1)
cm™' due to sym. and asym of NHv group with appearance band at ¥+« cm™ due
to (N-H)aliphatic, also appearance band at Y149e cm™' due to(C=0) amide,
appearance band at Y1Y+ cm™ due to (C=N) and appearance band at ' +V+ cm"
due to (C=S)(".

Compound A. was obtained from the reaction of A: with hydrazine hydrate
and their structure was confirmed using m.p, FT.IR spectral data and
C.H.N.S.analysis,H-NMR. The FT.IR spectrum showed appearance band at
(YY)-v¥44) cm™ due to sym and asym of NH+ group, appearance week band at
Yol.« ¢cm due to (S-H) group, also appearance band at Y1¥)Ycm™' due to(C=N)
endocyclic of triazole ring with disappearance band at Y14e ¢cm™ due to (C=0)
amide group and disappearance band at Y +V+ due to of (C=S), H-NMR of this
compound shows the following characteristic chemical shifts (DMSO-
d1,PPM)the aromaric ring protons as multiplate at (V,AAPPM),signal at
(3, MPPM,S) due to of proton in (SH)group, signal at (¥,APPM,S) due to of
methoxy group, signal at(¢,7°PPM.S)due to of methylene group, and signal
at(°,AYPPM,S)due to of amino groups.

Compound A~ was obtained from the reaction of Arwith CSy in basic media
and their structure was confirmed using m.p, FT.IR spectral data and
C.H.N.S.analysis. The FT.IR spectrum showed disappearance band at (YYee-
¥Y¥1) cm” due to sym and asym of NHy group of hydrazide group with
disappearance band at Y14¢ ¢cm™ due to (C=0) amide and appearance band at
(YV++-YY¥44) cm™' due to(C-H) aliphatic, appearance band at (YA:+-YAd+) cm’
due to (C-H) aromatic, appearance week band at YY++ cm™ due to (S-H), also
appearance band at Y1Y¢,Y7+Y ¢cm™ due to (C=N) endocyclic of oxadiazole ring
and (C=N) aliphatic. Moreover, appearance band at ¥¥¢+ cm” due to(N-H)
tautomer and appearance band at V)¢ cm™ due to(C=S) tautomer. The element
analysis C, ¢Y,¢AZ ;H, ¥, Y/ N, Y1, €Y7 :S, YA, AYZ H-NMR of this compound
shows the following characteristic chemical shifts (DMSO-d%,PPM)the
aromaric ring protons as multiplate at (A, ¢PPM,M),signal at (¢, ¢PPM,S) due
to of proton in (SH)group, signal at (¥,Y¢PPM,S) due to of methoxy group, and
signal at(Y,¢PPM,S)due to of methylene group®'".

Compound Av was obtained from the reaction Ymol. of Ar in Y,¢-dioxan
and their structure was confirmed using m.p, FT.IR spectral data and
C.H.N.S.analysis. The FT.IR spectrum showed disappearance band at Y1YA cm™
due to (C=0) amide and appearance band at Y1Y¢ cm™ Y1+« cm™ due to(C=N)
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exocyclic and endocyclic respectively,appearance band at (YVe+ and YYVA)due
to of NHyx group. The element analysis C, ©£,YV7Z ;H, ©,Yo/Z ;N, Yo,¥VZ,
Compound A. was obtained from the reaction of Av with N,N-
dimethylbenzaldehyde in absolute ethanol and their structure was confirmed
using m.p, FT.IR spectral data and C.H.N.S.analysis. The FT.IR spectrum
showed disappearance band at(¥'e+ and YYVA) asym. and sym of NHy group
and appearance multi band at (Y°A-Y1eY) cm™' due to (C=N) exocyclic due to
of five imine proups. The element analysis C, 14,1¢7 ;H, ©,+¢% ;N,Yo,M\ 7,
Compound A was obtained from the reaction of Avwith phenylisothiocyanate
in Y,¢-dioxane and their structure was confirmed using m. and FT.IR spectral
data. The FT.IR spectrum showed disappearance band at (YYeo-¥¥¥1) cm™' due
to sym and asym of NHy group with appearance band at ¥¥++ cm™ due to (N-
H)aliphatic, also appearance band at Y1¢+ cm™' due to(C=0) amide, appearance
band at Y1Ye ¢cm™ due to (C=N), appearance band at (Ye4Y-Y¢++) cm™ due to
(C=C) and appearance band at ' +AY cm™' due to (C=S).
Compound A.. was obtained from the reaction of Avwith maleic anhydride in
acidic media and their structure was confirmed using m.p and FT.IR spectral
data. The FT.IR spectrum showed disappearance band at (¥Y°°-¥Y¥1) cm™ due
to sym and asym of NH« group, disappearance band at Y 1VAcm™' due to (C=0)
hydrazide appearance band at () 1AY and Y71 £Y) cm™ due to (C=0) exocyclic and
endocyclic amide respectively , appearance band at Y1+ +cm™ due to (C=C) for
succinimide , appearance band at Y¢¢) cm™' due to (N-H) stretching ,appearance
band at Y 1YA due to of (C=N) group.

Compound A, was obtained from the reaction of A,. with sodium azide
in Tetrahydrofuran (THF) and their structure was confirmed using m.p, FT.IR
spectral data and C.H.N.S.analysis. The FT.IR spectrum showed appearance
band at ¥¥14 cm™' due to N-H of aziriden cyclic, appearance band at ) 1AY cm’
due to (C=0) exocyclic amide and appearance band at Y1¢Y ¢cm™ due to(C=0)
endocyclic amide appearance band at Y1) A due to of (C=N) group. The element
analysis C, ©+,Y¢7Z ;H, ¥,oY 0o;N, 4,7+ 7,

Table (V) physical properties of compounds(A,-Ay»).

Comp. Formula weight Molecular weight M.P. data
No. oC
Ay CivH):Oo YYA Syrup
Ar Cy.Hy:N:Or YYA YYT-YYY
Ar CyaH :N:Ov aA YoA-YT
A CiyvH <N-O~rSx Yol Y9¢-V40
As CyvHy.N:O«Sx YYA Y14-YV.
A Cr.Hy:NAO: E YAA-Y v o
Av Cy:Hy:N<OrSy oA YYo-VYA dec
An CivHyvKyN:OrS¢ £y YAO-YAA
A CiaHy1N-Ov YA YEA-Y 0
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A CivHy:NAO+Sy v YV.e-YVY
A Cs Hr<NAO: \ER? YAY-YAo

Biological Activity

A few pathogenic species are known to be almost sensitive to certain
antimicrobial agents, although in some parts of the world the situation is
changing. As strains of pathogenic organism differ from one to another within
their species in their antibiotic sensitivity, sensitivity tests are required as a
routine. Heterocyclic rings are considered an important class of compounds
having a wide spectrum of biological activity, the heterocyclic compounds are
well known for their antibacterial and antifungal activities .There are some types
of bacteria: Bacillus aureous and Pseudomonas aureous. The results of the
preliminary screening tests are listed in
Table (Y) Antibacterial activities of some of the synthesized compounds.

Comp. No. Bacillus aureous Pseudomonas aureous
At + ++

Ao ++ +++

AT + ++

AY ++ +

Al - +

A + ++

AN + +
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