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Abstract

This work includes preparing of some new derivatives of pyrimidine
,pyrazolidine, and isoxazolidine from the reaction between tetraethyl 2,2' -
(1E,21E" )- biphenyl 1I-4, 4' -diylbis(diazene-1,2-diyl)dimalonate(1) and
ammonia derivatives in dry ethanol to obtain the six membered hetero
rings: 5,5'-(1E,1E" biphenyl-4,4'-diylbis (diazo-1,2-diyl)bis(2-
mercaptopyrimidine-4,6-diol)(2) ; 55-(1E,1E' )  biphenyl-4,4'-
diylbis(diazo-1,2-diyl)dipyrimidine-2,4,6-triol(3);5,5'-(1E,1E")-biphenyl-
4,4'-diylbis  (diazo-1,2-diyl)bis(2-aminopyridine-4,6-diol)(4); and five
membered hetero ring: 4,4 -(1E,1E")-biphenyl-4,4'-diylbis(diazene-1,2-
diyDdipyrazolidine-3,5-dione(5);4,4'-(1E : 1E")-biphenyl-4,4'-
diylbis(diazene-1,2-diyl)bis(1-phenylpyrazolidine-3,5-dione)(6); 4,4'-
(1E,1E")-biphenyl-4,4'-diylbis (diazene-1,2-diyl)diisoxazolidine-3,5-
dione)(7).

The prepared compounds were characterized by spectral methods FT-IR
H-NMR and measurement of some of its physical properties ; and the
reaction was followed by TLC.

Key word: Heterocyclic compounds, Pyrimidine, Pyrazolidine,
Isoxazolidine, Azo compounds.

Introduction
Heterocyclic systems are widespread occurrence in nature, particularly
in such natural products as nucleic acids, plant alkaloids and
chlorophyll[1]. Heterocyclic compounds are considered one of an
Important type of organic compounds due to their application in drugs and
industrial studies. A variety of atoms, such as N, O, S, P, Si and As can be
incorporated into the ring structures[2].
Azo compounds are Considered as starting materials to preparation of
heterocyclic compounds[3], they are very important class of chemical
compounds receiving attention in scientific research. They are highly
colored and have been used as dyes and pigments for a long time [4,5].
Furthermore, they have been studied widely because of their excellent

1031 2014 -86 suzll -20 slyall . Ruala¥ &g s3Il 112 &lya




Synthesis and characterization of some new heterocyclic compounds..
Maysoon T. Tawfiq

thermal and optical properties in applications such as optical recording
medium[6-9] toner[10,11] ink-jet printing[12,13] and oil-soluble lightfast
dyes[14].

Pyrimidine and pyrazole derivatives are well known for their
pharmacological activities. Various drugs containing pyrimidine nucleus
were synthesized and used as anticancer agents like 5-Fluorouracil,
Tegafur and Thioguanine[15].

S
HN)iH> i Z S\
HZN)\N N/ o N/KO

thioguanine 5- fluorouracil

tegafur

Pyrazoles and their variously substituted derivatives are important
biological agents and a significant amount of research activity has been
directed towards this class. In particular, they are used as antitumor [16],
antibacterial and antifungal, antiviral, antiparasitic, anti-tubercular and
insecticidal agents [17-25]. Some of these compounds have also anti-
inflammatory, anti-diabetic, anesthetic and analgesic properties [26-29].

Nitrogen containing heterocycles with an oxygen atom are considered as
an important class of compounds in medicinal chemistry because of their
diversified biological applications. The exploitation of a simple molecule
with different functionalities for the  synthesis of heterocycles is a
worthwhile contribution in the chemistry of heterocycles[30].

Isoxazoles have been reported to possess diverse biological activities like
anti inflammatory [31], antibacterial[32], antifungal[33], antibiotic[34].
anticonvulsant[35], antitubercular[36], anxeolytic[37] properties. In the
last decades a number of pyrazole and isoxazole derivatives have been
introduced in clinical practice. The therapeutic effectiveness of these
agents has been bounded by a number of limiting factors. Due to this, the
development of novel, selective, potent and safe agents remains in high
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priority in - medicinal chemistry research. The structures of the compounds
have been established analytically. These structures can help the medicinal
chemists to use them as intermediates to design various drug candidates
possessing a number of pharmacological activities[36,37].

Experimental

1- Melting point were measured by hot stage Gallen Kemp melting point
apparatus and were uncorrected.

2- FT.IR spectra were recorded by SHIMADzZU FT.IR 8300
spectrophotometer in the range (4000-600) cm™ using KBr disk.

3- 1H-NMR spectra were recorded by BRUKER-400 MHz operating at
300 MHz with tetra methyl silane as internal stadared in DMSO-d® as a
solvent at Chemistry Department , AL- Bayt University,Jordan.

4- Thin Lyer Chromatography (TLC) was carried out using Fertigfollen
precoated sheets type Polygram silg,and the plates were developed with
iodine vapor.

1- Synthesis of : tetraethyl - 2,2' - (1E,1E ')-biphenyl-4,4'-diylbis

(diazene- 1,2-diyl)dimalonate (1).

Benzidine (0.01 mol, 1.84 g ) was mixed with(10 mL conc. hydrochloric
acid + 10 mL water) , the mixture was stirred and cooled at (0-5)C° for (30
min.) . The amine was diazotized by adding solution of sodium nitrite(0.02
mol , 1.38 g ) in (20 ml) of water dropwise at (0 — 5)C° and stirred for ( 40
min.) at this temperature.

The diazo obtained was added slowly to a vigorously stirred solution of

diethylmalonate (3mL) in ethanol (25 mL) and 10% sodium hydroxide.

The reaction mixture was then stirred for (2) hours at (0-5 C°) and then kept

in refrigerator overnight. The resulting product was filtered, washed with

water, dried and recrystallized from ethanol to give the titled compound as

dark brown solid crystals ( m.p 159 — 161C°, yield 65%).

2- Synthesis of : 55" -(1E,1E ' )-biphenyl-4,4" - diylbis(diazene-1,2-

diyl)bis(2-mercaptopyrimidine-4,6-diol)(2).

Compound [1] (0.0025mol, 1.315gm.) was dissolved in (15mL) of
absolute ethanol. To this mixture a solution of thiourea (0.005mol,0.38gm)
in (10mL) absolute ethanol was added dropwise .The reaction mixture
was stirred for (30 min.) then refluxed for ( 12-14 hours) on water bath .
The solvent evaporated and the formed light brown  crystals was
crystallized from appropriate solvents , The end of the reaction was
checked by (TLC)., (m.p 125-127 C° yield 74%).

3- synthesis of : 5,5 -(1E,1E " )-biphenyl-4,4" - diylbis(diazene-1,2-
diyl)dipyrimidine-2,4,6-triol) (3).

This compound was prepared by the same procedure in (2) despite using
urea (0.005 mol. ,0.3gm) instead of thiourea to obtain compound [3], (mp
117-120 C°, yield 57%).
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lazene-1,2-

diyl)bis(2- amlnopyrlmldlne -4,6-diol) (4).
This compound was prepared by the same procedure in (2) despite using
quanidine hydrochloride (0.005 mol. ,0.475gm) and anhydrous sodium
acetate (0.005 mol, 0.41 gm) instead of thiourea to obtain compound [4],
(mp 185-187C°, yield 67%).
5- synthesis of : 4,4" -(1E,1E ' )-biphenyl-4,4 'diylbis(diazene-1,2-
diyl)dipyrazolidine-3,5- dione) (5).

Compound [1] (0.0025mol, 1.315gm.) was dissolved in (15mL) of
absolute ethanol. To this mixture a solution of hydrazine hydrate
(0.005mol, 0.25gm , 0.242mL) in (10mL) absolute ethanol was added
dropwise .The reaction mixture was stirred for (30 min.) then refluxed for (
14 hours) on water bath . The solvent evaporated and the formed colored
crystals was crystallized from appropriate solvents,The end of the
reaction was checked by (TLC), m.p 217-219 C° yield 61%).

6- synthesis of : 4,4" -(1E,1E * )-biphenyl-4,4 * -diylbis(diazene-1,2-

diyl)bis(1-phenylpyrazolidine-3,5-dione) (6).

This compound was prepared by the same procedure in (5) despite using
phenyl hydrazine (0.005 mol. , 0.54 gm) instead of hydrazine hydrate to
obtain compound [6], (mp 291-294 C°, yield 59%).

7- synthesis of : 4,4" -(1E,1E ' )-biphenyl-4,4 * -diylbis(diazene-1,2-

diyl)diisoxazolidine -3,5 -dione (7).

Compound [1] (0.0025mol, 1.315gm.) was dissolved in (15mL) of
absolute ethanol. To this mixture a solution of hydroxylamine
hydrochloride (0.005mol, 0.345 gm) and anhydrous sodium acetate (0.005
mol, 0.41gm) in (20mL) absolute ethanol was added dropwise .The
reaction mixture was stirred for (30 min.) then refluxed for (14 hours) on
water bath . The solvent evaporated and the formed colored crystals was
crystallized from appropriate solvents , The end of the reaction was
checked by (TLC)., (m.p 219-221 C° ,yield 55 %).

Results and Discussion

The infrared study of the important methods in identification of
absorbed peaks of the resulting functional groups effective and which are
found within the structural formula of the compounds prepared.,
The difference in the intensity of the main functional groups of absorption
peaks is an indication of the occurrence of interaction.

The first step in scheme (1) involved synthesis of tetraethyl-2,2" -
(1E,1E' ) -biphenyl-4,4' -diylbis(diazene-1,2-diyl)dimalonate (1) by
diazotization of benzidine , then coupling with diethylmalonate in (10%
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NaOH + EtOH ) at iO—SiCs ; The compouna Was characterized Ey FT.IR,

H'NMR and physical properties (table-1 and 2).

The FT.IR spectrum of compound (1), showed disappearance of
stretching band of (NH,) group at (3400-3600)cm™ and appearance of
stretching bands of (C=0 ester) group at (1749)cm™ , (C-O ester) group at
(1396)cm™ , and (C-H ali) group at (2877-2985)cm™, (Table- 2), (Fig.1)
[38].

N " NaNO, / HCI - T

(0-5)CO
benzidine 4,4" - bis (chlorodiazenyl)biphenyl

CO,Et
/

H,C
CO,Et
diethyl malonate
EtOH
10% NaOH
(0-5)C°

/(:OzEt

N
EtO N N CO,Et
/

EtO,C [1]
tetraethyl 2,2'-(1LE,1'E)-biphenyl-4,4'-diylbis(diazene-1,2-diyl)dimalonate

Scheme (1)

The H'-NMR spectrum of compound (1), (fig.8) shows the following
characteristic chemical shifts: Protons of (CHs) groups at (2.505)ppm ,
proton of (CH) groups at &(3.39)ppm , protons of (CH;) groups at
6(6.67)ppm , and Protons of aromatic rings appeared at the range 9(7.60-
9.72)ppm.

Compounds (2),(3) and (4) were prepared from reaction of compound(1)
with thiourea or urea or quinidine hydrochloride in absolute ethanol, as
shown in scheme
(2). The reaction was reflexed in water bath for (10-14 hrs.)
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CO,Et

N
Et0,C, /;\'JN CO,Et
CHN

E0,C I
tetraethyl 2,2'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)dimalonate

R AHHG (NH,),CO (NH,),CS
CH,COONa in EtOH in EtOH

ref, 10-14 hrs. ref, 10-14 hrs.
in EtOH
ref. (10-14)

HO
i —N -
_opH N )sH
OO
H§—</ N HO
=
OH (2

5,5' - (1E, 1E")-biphenyl-4,4" - diylbis(diazene-1,2-diyl)bis
(2-mercaptopyrimidine-4,6-diol)

HO
- N o
OO
HQ—</_ N HO
N
OH [3]

5,5'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-1,2-diyl)
dipyrimidine-2,4,6-triol

HO
L OO
. N N N N
HZN—</” \ N HO
N=
OH

(4

5,5'- (1E, 1E" )-biphenyl-4,4" - diylbis(diazene-1,2-diyl)bis

(2-aminopyrimidine-4,6-diol)
Scheme (2)
These compounds suffered tautomerization phenomenon to give
aromatic compounds (pyrimidine derivatives).
The suggested mechanism of the reaction is shown in scheme below:
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— OEt H2N

/\ N—CH >c=wl

wl——c\ +
EtO0O7—,
NH, ~/A\ [1]
O
-4 EtOH
N\
C—NH
/ \
HN'—CR JV y.
Wy=C  CHN o}
HN“C%
O
taut.
HC{C__N
.o /_\
. PH N&Q FfWe
N=c N NN

W1=S,0,NH
W2 =SH,OH, NH,

Scheme(3) Mechanism steps for the prepared compounds (2,3, and 4).

The structure of these prepared aromatic compounds were confirmed
through the disappearance of absorption bands of (C=O ester ) group at
(1749)cm™ and (C-H aliphatic) group at (2877-2985) cm™, and appearance
of strong stretching bands of (O-H) group at (3404-3446)cm™, (C=N
endo) group at (1616-1680)cm™, (S-H) group at (2359)cm™ for compound
(2) , and sym. and asym. (NH,) group at (3242)cm™ for compound (4),
(Table -2) ,( Figs. 2,3, and 4); While the H'NMR spectrum of compound
(4),(Fig.9), shows the following characteristic shifts : &( 3.301)ppm due to
protons of (NH,) , &( 7.43- 8.133)ppm due to protons of aromatic ring, and
6( 9.11) ppm due to protons of (phenolic OH); Besides the melting points,
colors and TLC.
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Pyrazolidine derivatives (5), and (6)were prepared by reaction o
compound (1) with hydrazine hydrate or N-phenylhydrazine in absolute
ethanol, as shown in scheme(4). The reaction was reflexed in water bath for
(14 hrs.).

These structures were confirm through FT.IR spectra ,H'NMR spectrum,

melting points, colors, and TLC.

CO,Et

N—CH
EtO,C, ,[\'JN CO,Et
CH—N

EtO,C [1]
tetraethyl 2,2'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)dimalonate

) NHNH,.H,0
NH,NHPh _
in EtOH
in EtOH
ref. 14 hrs. Q
ref. 14 hrs. ) NH
o N NH
HN //N N
I N (o]
0 HN
. N e}
o "
PhN ,!\lN 4,4'-(1E,1'E)-b_iphenyl-_4,z_1'-diylbis_(diazene-2,1-diy|)
HII\I N ©) dipyrazolidine-3,5-dione
© [6]
4,4'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)bis
(1-phenylpyrazolidine-3,5-dione)
Scheme (4)

The suggested mechanism of the reaction is shown in scheme below:
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TFToR i,
S e d OO T
EtO—C N N C—OEt HN—g
d /CH'N (0]
NH =
2 Fto C\\\ [1]
o)
- 2 EtOH
A
—N—N—G

i
7 >—Nj/ £

- 2 EtOH

Q
\ H
\N/

. P N L
. N
e e
| q d
N—_
WG
O

G=H,Ph

Scheme(5) Mechanism steps for the prepared compounds (5 and 6)

The FT.IR spectrum of compound (5),showed disappearance of
stretching band at (1749)cm™ due to (C=0 ester) group , and appearance
of stretching bands of (  C=0 ketone) group at (1638)cm™, and ( N-H)
group at (3446)cm™ ,(Table-2),(Figs.5and6) [38].
The H'NMR spectrum of compound (5) (Fig.10), shows the
following characteristic shifts: 8( 3.351)ppm due to protons of (CH) , &(
6.81- 7.78)ppm due to protons of aromatic rings, and o( 7.89)ppm due
to protons of (NH).
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Isoxazolidine derivative (/) was prepared by reaction of compound (1
with hydroxylamine hydrochloride in absolute ethanol as shown in
scheme (6). The reaction was reflexed in water bath for (10 hrs.) . The
product was characterized by FT.IR spectroscopy, H'NMR, and melting
point , TLC were determined (Table-1).

COLEt

) N—CH
EtO,C, ,NN COEt
CH—N

EtO,C [1]
tetraethyl 2,2'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)dimalonate

NH,OH.HCI
in EtOH
ref. 10 hrs
H
o N— X
L OO
(@] /7 )
1 N (@)
N
OH [7]
4,4-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)bis(3-hydroxyisoxazol-5(4H )-one)
Scheme (6)

The suggested mechanism of the reaction is shown in scheme below:

Q
B /C_OEI NH,
£ N—cH |
TH EtO—C N N £ —OEt OH
—~ FHN o
!\_le EtO_C\\ [1]
U S
- 2 EtOH
o M
C—N—OH
e N p
O N CTOEt
EtozC_ = N o\~
TN
HO-N-CG
H e}
- 2 EtOH

?\
o) N—< C\'\Il/H
/7 .. .0N C/O
?/c N N 5
>N o
N—g

o [7]
4,4'-(1E,1'E)-biphenyl-4,4'-diylbis(diazene-2,1-diyl)diisoxazolidine-3,5-dione

Scheme(7) Mechanism steps for the prepared compounds (5 and 6)

1040 2014 -86 suzll -20 slyall . dgula¥l &g 3l 812 dla




Synthesis and characterization of some new heterocyclic compounds..
Maysoon T. Tawfiq

The FT.IR spectrum of compound (7) showed appearance of (C=0
ketone) group at (1710)cm™ , (C=N endo) at (1554)cm™ ; the absorption

band at (3456)cm™ refere to (N-H) group in isoxazolidine ring, (Table-2)
(Fig.7) [38].

The H!NMR spectrum of  compound (7) (Fig.11), shows the
following characteristic shifts: 6( 3.33)ppm due to protons of (CH) ,
0(7.45- 8.14)ppm due to protons of aromatic rings, and 6(8.16)ppm due
to protons of (NH).
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Table (1): physical properties of the prepared compounds.

Comp. Molecular Mole.cular Yield M.P.
Weight 0 Color
no. formula % Cc
(gm/mol.)
1 C26H30N403 526 65 159-161 Dark brown
2 CooH14Ng0,4S; 494 74 125-127 Light brown
3 C20H14N306 462 57 117-120 nght brown
4 CooH1sN1004 460 67 185-187 brown
5 C1gH14NgO, 40 61 217-219 radish brown
6 C3oH22NgO4 558 59 291-294 radish brown
7 C18H12N606 408 55 219-221 brown
Comp. CH CH OH NH; SH C=0 C-0 C=0 c=C N=N C=N N-H
aro. ali. ester ester ketone aro. trans
azo
[1] 3030 2985, 1749 1396 1473- 1681-
2937, 1448 1602
2877
[2] 3057 3414 2359 1483- 1647 1674
1448
[3] 3032 3446 1485- 1641 1680
1442
[4] 3145 3404 3242 1489- 1600- 1616
1356 1575
[5] 3059 2954 1638 1467 1600 3446
In pyrazolidine
[6] 3059 2931 1675 1452 1602 3448
In pyrazolidine
[7] 3061 2939 1710 1465 1600 3456
In isoxazolidine
Table (2): FT.IR spectral data of the prepared compounds.
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Fig.(1): FT.IR spectrum of compound (1).
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Fig.(2): FT.IR spectrum of compound (2).
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Fig.(3): FT.IR spectrum of compound (3).
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Fig.(4): FT.IR spectrum of compound (4).
Fig.(5): FT.IR spectrum of compound (5).

| )
1 S S S NN SR R i S S T S S N S
f / g P
_ - |
L.i e 8 =
[ / 3 N
// —wue
] ! ‘///Mw
e D D L T N S S = << A A N A L A R R B N
>
> e > —orseic
= g T
m JFces
s e
\\\\ l\l%'q
" ———
| — | m b=
 S—— W = B T — mm 85 3 o 2 3 s >
£ 1 a 5 . i
B 5 2 g g ) 2 8 3

Synthesis and characterization of some new heterocyclic compounds..

2014 -86 suell -20 slpall . Rpala ¥ &gy 311 £,12 Elpa

Fig.(6): FT.IR spectrum of compound (6).
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