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Abstract

This research describes the synthesis of some new different substituted bicyclic phenyl
derivatives. To obtain the target compounds, the reaction steps shown in scheme (1) and (11) were of
a feasible strategy. The synthon terphthalic acid hydrazide [2] which was prepared from methyl
terphthalate [1] with hydrazine hydrate, was used for the preparation of six types of new
heterocyclic derivatives.

Acid hydrazide [2] reacts with carbon disulfide in the presence of potassium hydroxide and
p-hydroxy benzaldehyde to give the corresponding potassium carbodithioate salt [3] and shiff’s
base [5] derivatives respectively. Treatment of the latter salt with p- bromophenacyl bromide
afforded thiazolidine -2- thione[4], cyclization of shiff’s base [5] using mercapto acetic acid
resulted in the formation of -4- oxo-1,3 - thiazolidne [6].

1,2,4 — triazolo [3, 4b] - 1,3,4 — thiadiazine [9] was synthesized from basic cyclization of the
intermediate product [8] which was obtained from the reaction between 2 — mercapto — 1,34 —
oxadiazole [7] and p-bromo phenacyl bromide.

Furthermore, the hydrazino — 1,3,4 — oxadiazole [10], which was obtained from the reaction
between of compound [7] with hydrazine hydrate, was then reacted with CS; / pyridine and acetyl
aceton to give the corresponding 1,3,4 — triazolo [5,1b] oxadiazole [11] and pyrazole [12]
derivatives respectively, scheme (11).

All synthesized compounds structures were characterized by measurements some of its physical
proprieties and some specific reactions and spectral methods FTIR, *H NMR for compound [6]

and [8].

Keyword: oxadiazole,1,3-thiazolidine,fused heterocyclic ring,pyrazol.

Introduction

The development of simple synthetic routes
to widely used organic compounds using
readily available reagents is one of the main
objectives of organic synthesis 1,34-
oxadiazole ®? 124 — triazol, 4 —oxo -
thiazolidine @ and pyrazol “ are reported to
posses broad spectrum biological activities
one-pot efficient synthesis of heterocyclic
derivatives. These hetcrocyclic derivatives
may permit the development of novel therapies
for the treatment of epilepsy, pain and other
neurodegenerative disorders.

1,2,4- triazole and its derivatives are found
to be associated with various biological
activities ©, for example, Fluconazole is used
as antimicrobial drug, Anastrozole is
nonsteroidal used for treatment of cancer and
Loreclezole is used as an anticonvulsant ©.

In addition, it was reported that synthesis
of triazoles fused to another heterocyclic ring
has attracted wide spread attention due to their

divers applications as antidepant, antiviral
antitumorial and antiflammatory agents.

Moreover the therapeutic effects of 1,2,4 —
triazolo [3,4b]-1,3,4-thiadiazine derivatives
has been well documented®. Pyrazoles have
attracted much attention recently as their
synthesis is more accessible and their diverse
properities are appreciated. One of the most
important pyrazole activities are the effective
antirheumatoidal (SC — 58635 Celecoxib) and
antiviral agent (Pyrazomycin) and selective
Human Cls inhibitors.

Some schiff’s bases. bearing arylgroup or
heterocyclic residues have excellent biological
activities which  has attracted many
researchers’ attention in recent year. ©

Promoted by these observations, we aimed
to obtain new derivatives of these above
mentioned heterocyclic rings.



Experimental
Instrumental:

Melting points were measured with a
Gallen Kamp melting point apparatus and
were uncorrected. The IR spectra of the
compounds were recorded on a Shimadzu
FTIR-8300 spectrophotometer as KBr disc;
results are given in cm’ . 'HNMR spectra were
determind on a Briker ACF 300 Spectrometer
operating a 300 MHz in DMSO-ds. The
chemical shifts are reported in (ppm)
dowmfield internal tetramethylsilane (TMS)
(chemical shift in & values).

Chemical:

All  chemicas were of reagent
gradeMethyl terphthalate [1]©, terphthalic
acid hydrazide [2]“"? and 1,4-Bis —[1,3,4-
oxadiazole-2-thione-5-yl] phenyl [7]“Y were
prepared following the literature.

Dipotassium 1,4-Bis—(dithiocar bazoate)
carbonyl] Phenyl [3]

To a dtirred ethanolic solution of KOH
(1.68 g, 0.03 mole) in abs. ethanol (20 ml) and
acid hydrazide [2] (1.94 g, 0.01 mole), was
added slowly CS; (1.80 ml, 0.03 mole). The
reaction mixture was refluxed for 8hrs, then
concentrated and the yellow precipitate that
separated on cooling and filtered off, washed
with ether and dried. The salt was obtained in
amost quantitative yield and employed in the
next step without further purification. Yield
90%, M.P > 350 C'. IR: 3425 (4NH), 1651
(C=0), 1290 (N- N), 1050 (C=9).

1,4 —-Bis-[carbamido -4-p-bromo phenyl -2,3
—di hydrothiazole -2 —thione] phenyl [4]

A mixture of potassum salt [3] (0.42g,
0.001 mole) and p-bromophenacyl bromide
(0.55g, 0.002 mole) was heated under reflux
for 7hrs in abs. ethanol (20 ml), then left to
cool. The solid was collected by filtration,
washed with ethanol, dried and recrystallized
from ethanol to afford the corresponding
thiazole derivative [4] in 60% yield,M.P.173-
175C".

|R:3400(2NH),3098(ArH),1670(C=0),107
2(C=95),818 (out of plane bending of
p-disubstituted benzene ring).
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p-hydroxy benzylidine terphthalic
hydrazide [5]

A mixture of acid hydrazide [2] (1.94g,
0.01 mole), p-hydroxy benzaldehyde (3.05g,
0.025 mole) and 2drops from glacial acetic
acid in abs. ethanol (20 ml) was refluxed for
12hrs. The reaction mixture was left 2hrs at
room temperature, the solid produced was
filtered, dried and recrystallized from ether to
affored the corresponding shiff’s base
derivative [5] in 85% vyield, M.P. 330 C’
decomp. IR : 3490 (OH), 3224,3190 (2NH),
3090 (ArH), 1649 (C=N), 1600.8 (C=0).

1,4-Bis—[2-p-hydroxy phenyl - 4 —oxo- 1,3
—thiazolidine -3 -yl] terphthalic hydrazide
[6]

Mercapto acetic acid (0.34ml, 0.005 mole)
was dissolved in DMSO (5ml) and the
resulting mixture was added dropwise with
stirring to compound [5] (0.92g, 0.0025 mole)
in DM SO, the addition was continued about 10
mints, then refluxed for 24hrs. Excess solvent
was evaporated under reduced pressure and the
remaining mixture was neutralized with 10%
NaHCO3; and cooling, the formed precipitate
was collected, washed with hot water dried to
give compound [6] in 40% yield, M.P. 271C’
decomp. IR : 3450 (OH),3244(2NH), 1708.8
(C=0), 1600(C=0 amide) ; *"HNMR (DMSO —
ds, 0 ppm) : 5.38 (s, 2H, OH), 7.09 — 7.39 (dd,
4H, ArH), 7.64 — 7.75 (dd, 8H, ArH), 8.64 (s,
4H, Cyclic CHy), 9.24 (s, 2H, NH).

1,4-Bis —[2-p-bromo benzoyl methyl thio —
1,3,4 — oxadiazole -5 -yl] phenyl [8]

A mixture of compound [7] (0.27g,
0.001 mole), p-bromo phenacyl bromide
(0.55g, 0.002mole) and anhydrous K,COs
(0.3g, 0.0022mole) in dry aceton (30 ml) was
refluxed for 8h. The filtrate was concentrated
till dryness, the residue was treated with water,
The solid formed was filtered, washed with
water, dried and recrystallized from ethanol to
affored compound [8] in 46% yield,M.P. 142 —
145 C’; IR: 3452 (OH), 3100(ArH), 2922-2854
(aliph  H),1650(C=0), 1581 (endocyclic
C=N),827 (p- disubstituted benzene ring).

"HNMR (DMSO — ds, 8 ppm) : 4.25 (s, 4H,
CHy), 7.07 — 7.40 (dd, 4H, ArH), 7.66 — 7.77
(dd, 8H, ArH).



Journal of Al-Nahrain University

1,4-Bis —[6- p- bromo phenyl —[7H] -1,2,4-
triazolo[3,4b]-1,3,4-thiadiazine-5-yl] phenyl [9].

To compound [8] (0.67g, 0.001 mole) in
abs. ethanol (20 ml), hydrazine hydrate (1 ml)
was added with stirring. The mixture was
heated under reflux for 7 hrs, then
concentrated, left to cool. The precipitate
appeared after added of water was filtered,
washed with water and dried. 40% yield, M.P.
183-186 C. IR: 3142 (ArH), 1609, 1598

(C=N), 817 (p- disubstituted benzene ring).

1,4 -Bis- [1,3,4 — oxadiazole -2- hydrazino — 5 -
yl] phenyl [10]

Compound [7] (0.27g, 0.001 mole) with
hydrazine hydrate (1ml) in abs. ethanol (15ml)
was refluxed for 20hrs. The solvent was
evaporated, cool the mixture and the formed
precipitate was filtered, washed with ethanol
and dried to affored compound [10] in 80%
yield, M.P. 172-174 C. IR: 3435, 3350
(v NHy), 3236 (v NH), 3078 (v ArH), 1610
(6 NH), 1523 (C=N), 1305 (C-O-C).

1,4-Bis-[2-mercapto — 1,3,4- triazolo [5,1b] -
1,3,4- oxadiazole -5-yl] phenyl [11]

To a dirred solution of compound [10]
(0.27g, 0.001 mole) in pyridine (2.6 ml) was
added slowly CS, (1ml). The mixture was
refluxed for 24hrs, then allowed to cool. The
solid product was obtained by filtration, dried
and recrystallized from acid to affored
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compound [11] in 50% yield, M.P. 233-
235C.
IR: 3300(NH), 2337 (SH), 1620(C=N), 1346
(C=9).

1,4 -Bis-[1,3,4 - oxadiazole-2- (3,5-
dimethyl —[2H]-pyrazol -2-yl)-5-yl] phenyl
[12]

A mixture of compound [10] (0.1 g,
0.36 mmole) and acetyl aceton (0.078 ml,
0.72 mmole) in abs. ethanol (15 ml) was
refluxed for 10h. The mixture was
concentrated, filtered the hot solution, cool in
the refrigerator for 24hrsThe formed
precipitate was filtered off, dried and
recrystallized from ethanol to give the title
compound [12] in 45% yield, M.P. 180 — 182
C’. IR: 3041 (ArH), 2916 (aliph H), 1602
(C=N), 1550 (Ar C=C).

Results and Discussion

Treatment of acid hydrazide [2] with CS, /
KOH in ethanol resulted in the formation of
the potassium salt of dithiocarbazoate [3]
scheme (I). The salt was characterized from
FTIR spectrum which was appeared intense
broad band at 3425.3 cm'!, its regarded as
combination of bands due to multiple (NH)
stretching bands and (OH) band (Keto — enol
tautomers). The spectrum also showed
absorpitions at 1651, 1290 and 1050 cm'* as
weak peak attributed to (C=0), (N-N) and
(C=9) dtretching vibrations respectively.
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Scheme (1) Synthetic path ways for preparation of compounds 3-6.



Reaction of potassium salt [3] with p-
bromo phenacyl bromide furnished a
compound identified as the thiazolidine
derivative [4]™® which showed the important
gpectral data in FTIR , a broad peak for (NH)
group a 3400 cmi' which was overlap with
obsorpition of (-OH) group, 3098(ArH), 1670
(C=0 amide group) and 1072 cm'* for (C=S)
group. The treatment of acid hydrazide [2]
with p-hydroxy benzaldehyde affored a single
product that was identified as compound [5]
on the basis of its spectral data. The FTIR
spectrum showed the disappearance of (NHy)
stretching vibration presence in the spectrum
of acid hydrazide [2] at 3323 and 3244 cm'*,
and showed bands at 3490 (OH), 1649 (C=N)
of shiff’s base and 1600.8 cm® for (C=O
amide group). Cyclization occure where thiol
group in mercapto acetic acid atack as a
neucleophile the carbon of C=N bond™ when
compound [5] reacted with mercapto acetic
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acid in DMSO to produce compound [6],
which was characterized by its melting point,
FTIR and '"HNMR spectral data. The FTIR
spectrum  was conformed  from the
disappearance of (C=N) vibration and
appearance of (C=0) band of oxo -
thiazolidine ring a 1708.8 and other bands.
While in the IHMNR spectrum the signal
observed at 5.38 ppm integrated for two
protons was assigned to (— OH) group of
p-hydroxy phenyl, and signal at 9.24 ppm was
integrated for two protons of (- NH) as shown
inFig.(1).

When compound [2] was trested with CS, /
KOH™), 14 - Bis - [1,3,4-oxadiazole-2-
thione-5-yl] phenyl [7] was obtained
scheme(Il). In the IR spectrum of compound
[7], no signal derived from exocyclic carbonyl
function was observed. Moreover, NHNH
stretching vibration was disappeared.
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[11] (v) CS)\Pyridine
(vi) acetylaceton.

Scheme (1) Synthetic path ways for preparation of compounds 7-12.

Next, the treatment of compound [7] with
p-bromo phenacyl bromide, in the presence of
anhydrous potassium carbonate afforded single
product that was identified as compound [8]
(Scheme I1) on the basic of its spectral data.
The dructure of the latter product was
confirmed by the appearance of carbonyl band

a 1650 cm™ in its FTIR spectrum and the
presence of a characteristic signal was due to
methylene protons at & 4.25 in its *HNMR
spectrum and signal doublet of doublet at 7.66
—7.77 ppm integrated for eight protons of
p-substituted phenyl group while a signal at
7.07 — 7.40 ppm integrated for four protons
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due to the center phenyl ring as shown in
Fig.(2).

Bicyclic fuced ring derivative [9] which
was synthesized from the reaction of
compound [8] with hydrazine hydrate showed
absence of absorpition band due to (C=0)
stretching frequencies of compound [8] clearly
indicated the fusing between compound [8]
and hydrazine hydrate.

Compound [10] was synthesized from
refluxing of compound [7] with hydrazine
hydrate in absolute ethanol. The FTIR
spectrum showed the appearance of (NHy)
asymmetric and symmetric stretching bands at

N——N

g
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3435 cm' !, 3350 cmi' !, respectively. And (NH)
absorpition at 3236 and other important bands
a 3078,1610, 1523 and 1305 cm* due to
(ArH), (C=N) and (C-O-C) absorpition,
respectively.

Compound [10] was converted to
compound [11] by the reaction with CS, /
Pyridine. The FTIR spectrum showed that
there is an equilibrium between thiole and
thione form (SH) band and (C=S) bands at
2337 and 1346 cm'! respectively, as well as
(NH) vibration at 3350 cm'. The latter
compound prepared according to the following
mechanism*?:

S

AN

N——N

L7

Scheme (11).

When compound [10] refluxing with
acetylaceton for 10 hrs the result product was
compound [12] ®® which was showed the
disappearance of (NH) and (NH) vibrations of
the starting material [10] at 3435 (asymm.),
3350 (symm.) and 3236 cm’ respectively.

Also the compound showed very clear bands
of aromatic and aliphatic (CH) at 3041 and
2916 cm*, (C=N) band appeared at 1602 cm™
and (C=C) aromatic at 1550 cm™.



Y asmeen A. Al-Daeif

4 wldAE v Ol vOTu®o ] v
2 HRENGIEGH8INRS 2 06
B “ i ni
[ V
Current Data Parameters
/ NAME 20101215
/M , EXPNO a
/ / PROCNO 3
F2 - Acquisition Parameters
20101215
i 12
PROBHD 5 mm DUL
PULPROG
™ 65536
SOLVENT DMSO
16
2
8333.333
0.127157
3.9322100
256
60.000
6.00
294,5
L00000000
2 0.00002000
MCREST 0.00000000
MCWRE 0.01500000
CHANNEL f1
10
7.95 usec
3.00 dB
52.97 dB
o 300.1310024 MHz2
F2 - Processing patv s
S1 32768
SF 300.1200000 Mz
Wow EM
SSB [
L LB 0.30 Hz
- GB o
PC 1.00
1 . . 1 | e | ey |
9 8 7 6 5 4 3 2 1 0 ppm
\ {
o E=dEd =] «© 5 1k Y
S R | S L] N [*:]
- 0|0 0|l o <t ‘m
- -

FOWOEOOo NN
FEPRE8288RAY
R R DA

L%

4.25

254
~250
—208

Current Data Parameters
NAI

j ME
I/ /[/ N EXPNO
¢ £ PROCNO
F2 - Acqui
Date_
Time
INSTRUM
PROBID 5
PULPROG
D

SOLVEI
NS

256
60.000
6.00
294.5
1.00000000
0.00002000
0.00000000
0.01500600

= CHANNEL {1 w==wwms

1H
7.95 usec
~3.00 dB
52.97 dB

300.1310024 MHz

Processing parameters
327
300.1300000 MHz
EM
S 0
kA_J LB 0.30 Hz
o
1.00
T T T T T T T T 1
11 6 5 4 3 2 1 0 ppm

Fig. (2) '"HNMR Spectrum of compound [8].




Journal of Al-Nahrain University

References

[1]

[2]

[3]

[4]

[3]

[6]

[7]

[8]

Delgado, JWilson and Gisvold's,
"Textbook of organic Medicinal and
Pharmaceutical”, 9. Lippincott Williams
and wilkins, 1991.

Attia, A.; Abd EL-Salam, O.l. "Synthesis
and Animicrobial Activity of 3, 5-bis
([1',3,4-oxadiazol-5-yl]-[1',3-thiazol o]
hydrazonyl - (7H) — s— Triazolo - [3, 4-
bl- 1,34 - thiadiazinyl) Pyridine
Derivatives'; Egypt. J. chem. Vol. 40,
pp. 365-374, 1997.

Al- Omran, F.; Mohareb, R.M.; Abou El-

Khair, A. "Synthesis and Biological
effects  of new Derivatives of
benzotriazole as antimicrobial and

antifungal agents’; J.Hetero cyclic chem.
Vol. 39, pp.877-883, 2002.

Salih, N.A. "Syt hesis and Cha
rcterization of Novel Heterocycles Based
On 2,5-Disubstituted Thiadiazole™; Turk.
J. chem. Vol. 32, pp.229-235, 2008.

Dong, H.S,; Jia, W. "The Synthesis Of
Some New N-[-(2,5-Dichlorophenyl)-
5-Methyl-1,2,3-Triazol-4-yl] ~ Carbamic
acid Ester Derivatives'; Journal of the
Chinese chemical society. Vol. 50,
pp.1209-1213,2003

Bekircan, O.; Bekats, H. "Sythesis of New
Bis-1,2,4-Triazole Derivatives';
Molecules. Vol.11, pp. 469-473, 2006.
Shawkat, S.H.; Bayati, Y.K.; Joer, N.R.
"Synthesis of New 1,2,3-Triazol-4- yl-
Substituted -s-Triazolo  [3,4-b]-1,3,4-
Thiadiazole Derivatives Via Diazonium
Salts'; Journal of Al- Nahrian University.
Vol.10, pp. 50-53, 2007.

Holla,B.S.; Kalluraya,B.; Sridhar, K.R;
Drake, E.; Thomas, L.M.; Bhandary, K.
K. "Synthesis, Structural Characterization,
Crystallagraphic analysis and
Antibacterial  Properties of Some
Nitrofuryl Triazolo [3,4-b]-1,3,4,-
Thiadiazines'; European journal of
medicial chemistry. Vol.29, pp.301-308,
1994.

Vol.14 (2), June, 2011, pp.67-74

Science

[9] Vogd, A.l.;"Atext Book of Practical
Organic Chemistry”; 5th Ed. Longman
group limited. London 1989.

[10] Al-Dhaief, Y.A."Synthesis of New
Piprazine Derivatives Containing 1,3,4-
Triazole and 1,3,4- Oxadiazole rings";
M.Sc.Thesis, Al- Nahrian University.
1999.

[11] Al-fatahy, Y.A; Joer, N.R.; Al-Razak,
A.A. "Synthesis of New Bis[1,24-
Triazolo]-[3,4-b][1,3,4-Thaidiazoles]";
JMustansiriya University. Vol. 1, pp. 38-
45, 2008.

[12] Dawood, K.M; Farag, A.M.;. Abde —Aziz,
H. A. " Synthesis and Antimicrobial
Evolution of Some 1,2,4- Triazole, 1,3,4-
Oxa (thia) diazole, and 1,2/4-
Triazolo[3,4-b] 1,3,4- Thiadiazine
Derivatives'; Heteroatom Chem. Vol. 16,
pp.621-627 2005.

[13] Al-Kaesy, N.K. " Synthesis and
Biological Activity of new 1,2,4-Triazole,
1,3,4-Oxadiazole, 1,3,4-Thiadiazole and
4- Oxo-Thiazolidin Derivatives'; M.Sc.
Thsis, Al-Nahrain University. Irag, 2006.

[14] Hassan, S.S."Synthesis and Identification
of Five, Six and Seven Memebered Ring
Heterocyclic Derivatives'; M.Sc. Thesis,
Al-Nahrain University. 2008.

[15] Abdou,l. M.; Saleh, A.M.; Zohdi, H.F,;
"Synthesis and Antitumor Activity of 5-
trifluromethyl-2,4-dihydropyrazol-3-one
Nucleosides. Molecules, Vol. 9, p. 109,
2004.

iadal

Glalall AU Judl liidie jpmat ds) 13a 4

terphthalic acid  4.d3¥) salall 3ycas, dilatia yoal)

&us methyl terphthalate [1] o hydrazide [2]

ot Aalall Gl Ll e g ls) A pasd] Creadt il

NV Acid hydrazide [2] Jusss a8 S dilaiial)

s potassium carbodithioate salt [3]

OsOS) 25,8 S aw aleliy @lli shiff’s base [5]



Alalaa e, oall o sl oS5 Hnla =1l
o Jsaandl alag yn Jrulidsn sy Dl e 2aY) Ll
s 3le S g thiazolidine -2-  thione  [4]
-4~ OX0- a2l il 1558 pa alasinly [B] Sl
.1,3 - thiazolidne [6]

1,2,4 — triazolo [3, 4b] - _scass GlliS 5 a4l
gaeld) dall 3l ddaulsy 1,3,4 — thiadiazine [9]
2 o delil A (o oppaand A 5215 [8] (aSal
-hLl smercapto — 1,34 — oxadiazole [7]
hydrazino — <l I 48La¥ly ey Jrwlidgas
Ualss ojnmat 4 (M5 1,34 — oxadiazole [10]
el a8, Sl Gpilhaell ae [7] SHyall g Jelanl)
il 5 Ol 35 QsplSl 2SS (AU aa aleliy
1,34 — triazolo [51b]  icasdl sl
.oxadiazole [11] and pyrazole [12]

i Ay Bpanall QLS el agen aia i a0
Ol Gl dda g Lgie ramgs o peall Caal 4e V)
SN lpalid Gany (uads puphlinal

Y asmeen A. Al-Daeif



