
with hydrazines, urea and thiourea through Michael-Claisen condensation to afford the
heterocycles (91-161), their structures were supported in the light of spectral methods (UV, IR, tH-
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Synthesis of Some Five and Six-membered Fused Heterocycles a
Expected Biological Activity

o*, r,ti : t),.iTii!,!,;j,Yi'iii,l*io,^*, n*

mechanisms for these reactions were investigated on the basis oftheoretical calculations ofthe
and the steric energy (S.8.).
Furthermore some ofthe reactants and the products had been tested for their expected biologicat
Key words: Fused pyrazolines, pyrimidinones, pyrimidinethiones, chalcones.

Introduction
(which includes the dih
formula) seems to be a.n active
cD4t5l.
Manv methods used to afford
such as the condensationt5l
carbonyl-4,5-disubstituted th
aryl isothiocyanate to give thieny
upon ring closure in the presence of KOH, EIOH and
refluxing the mixture for (2-6)
heteroring (3)

affords the fuscd

(2)

&
Ccl{s

Cclls

pCtC5I{a

p-ClCoIIr

Study Their

and condensed
fused

). The suggested
of formation (H.F.)

vity

in ils stmctural
for HIVgp- 120-

fused pyrimidnone
2-amino-3-ethoxy
(1) with alkyl or

thiourea (2) which

2(lH) pyrimido

atory agent,

ssess an important
antimicrobial and

ve property 1r r1

\rimidinones and pyrimidine thiones are well-known
heterocycles
and wide uses caused the importance oftheir synthesis. A
type of dihydropyrimidinone had been used as a

comUatrnatarii, and as a drug for the head arrhythmiattl
also used for prostate inflammationt2l. The derivatives
3,4-dihydropyrimidine-2(lH)-ones had been carefully
studied
last few yearc owing to it's pharmacological properties, it
was found that it acts as an antihypertension and as

neuropeptide antagonistst3l. The atkaloid betzelladinetal

Lh ,OOOC#;*+* k ;coocfl,

oS*1-"*
(l) (l)

Rr&
(cHr)4

(cHr)5

(CHJn

(CH:)s

While the additiontTl of substituted 4-amino-5-acetyl-
2( I H)-pyrimidine thione (4) to the substituted
isocyanates leads to the fomEtion ofl -benzyl-5-methyl-

3,6-diphenyl-7-thioxo-3,4,6,7-tetrah

[4,5-d] pyrimidinone (5).

! ht E.:;F:

o ''Ph

Me !'le

(4) R: Ph. Ve

Pyrazolines found to possess many effective and known
medical applications. They are used as an active
antibiotic, antioxidantstsl. Thepharmaceutical importance
of pyrazolines lay in the truth that they may be used

effectively as an antibacterial, antifungal, antiviral and as

an antiparasitic, as well as the usc of them as an

(5)

insecticidal, and antituberculaJel. It as also known that

9u"ooYnY'-]a
r'NYYs-pu

CHr Mr

pyrazolines used as an

antidiabetic, and as an anaestheti
It0c'

Farthermore, several pyrazolines
biological activity and found to
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possess an effective immunosu
c

Abstract
A series ofchalcones ( 1,3-diaryl-2-propen- t -one) (11-8s) has been prepared via Clasien-Schmidt
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The synthesis of fused pyrazolines erised from the
heatlnent of hydmzonoyl bromide (6) with a suitable N-

o

cl

(6)

the treatment of l l, tl -unsaturated kr)tone (8) with
dimethyl azomethan€ through l,3-dipolar cyclic

(8)

Experimental
a. Materials
Melting points were determined by Elt:chothermal 1A
9000 Digital - series 1998 apparatus (uncorrected).
Ultra-Violet spectra were obtained using Shimadzu UV-
Vissible spectrophotometer UV-1 60.
Fourier-Transform Infrared spectra were recorded on
Brucker Tensor spechophotometer 2OO3 r Germany).
Nuclear magnetic resonarce (IH-NMR) spectra were
registered at 400 MHz Brucker spectronrcter with using
tehamethylsilane (TMS) as an intemal standard, and
CDCI3, DMSO-du as solvents.
The theoretical calculations based on tte data obtained
from the minimized geometry were computed using
semi-empirical AMI module in the CS ChemOffice 2003
version 6.0 molccular modeling package.
The preliminary biological study was crrried out in the
Dept. ofBiotogy, College ofEducation. Univ. of Mosul.
The standard Kirby and Bauer method wrs used.
b. Starting materials

arylmalemide in benzene contains EtrNto afford
pyrrolidino [3.4-d] pyrazolinetr2l 171.

o
t!.\ -Et( -Y

lr
N-N

I.Ar
F,

(1)

:l R=

additiontrrl will afford
pyrazoline (9).

the corresponding fused

R

(e)

1. Prcparstion ol 2,6-diarylidine qrclic hexanones
(lt 2t,31), 2-aryli.lirre-6methory-l-tebalone (4) 2,6-
diarylidine grcloheptanone (50, 2,74iaryldine
cyclooclsnone (6r), 2-arylidine indanone (7t) and 2,5-
diary kline qclope ntano ne (8t)
These compounds were prepared by stirring 0.0075 mole
of the cyclic alkanone, indanon or tetralone with 0.0075
mole of the desired benzaldehyde, and 5 ml of 5%
ethanolic sodium hydroxide in 25 ml ethanol in a 100 ml
round-bottomed flask. After (3) hours the reaction
mixture was filtered to get the crude precipitate which
then washed several times by ethanol. The precipitate
then dried and recrystallized from ethanol (Table-I,
Table-2)

58

R=R'=H

R=llc,R'-H
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Table-l Names ond some physical properties of (11-61)

,l

OMe

Table.2 Spectral data of (lt-8t)

I6 .]: : -r![r ts{!

S: singlet, d: doublet, t: triplet, p: pentet, m: multiplet, dd: doublet ofdoublet
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Note: In order to get heterocycles by the treatrnent ofthe
prepared diarylidine cyclanones, arylidi:re tetralone and
indanone with active hydrogen compourds such as urea,
thiourea and phenyl hydrazine, an eighteen trials had
been attempted with no acceptable resulLs, finally it was
decided to use the following procedure:
c. Final products
Synthesis of pyrimidinones, pyrimidine thiones and
pyrazolines (9t-16.)
G eneral p roc ed ure'1t6' t7l

A 0.001 mole of the desired diarylidinc cyclanone ,the
arylidine tetralone or indanone was brought to react with

Tabl+.3 Names ard sorne physical properties of 9116.

0.003 mole of urea, thiourea or phenyl hydrazine in a 50
ml round-bottomed flask with 5 ml DMSO, then a drop-
wise addition of 50Yo ethanolic NaOH cause the colourio
be changed. Stirring is continued for (5) hours till the
colour being dark brown (in case of no colour change the
reaction mixture is refluxed for l-5 hours). After
cooling,water is added to precipitate the corresponding
products which then filtered, washed with water and
allowed to dry, recrystallized from ethanol or carbon
tetrachloride. (Table-3, Table-4).
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Table 4- Spectral data (UV, IR, IH-NMR) for compounds (9r16t)
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Preliminary biological study:
Preface
The dibenzylidine cyclic pentanones and dibenzylidine
cyclic hexanones were found to possess an inhibitory
effect to Glutathione-Stransferase and had been used to
examine the sub-acute and sub-chronic toxicity and

ulcerogenicitytr8l. On the other hand pyrimidinones and

pyrimidine thiones found to possess an antipyretic, anti-
inflammatory properties and used as herbicides as

welltlel, while pyramlines was found to possess an

effective biocidal against arthropods, esPecially
insectslzol.
ln the present worlq it is decided to investigate 4b l2r and

13, and study thet inhibitory effect on the growth of two
kinds of bacteria Grampositive staphylococcus aureus

and Gram-negative E.Coli by using disc diffusion
method. (the standard Kirby and Bauer method)1']'1.

The isolates were isolated and identified in the Dept. of
Biology, College ofEducation, Univ. of Mosu1.

Procedure
Of each bacterial species a loop were cultured in a

nutrient broth and incubated at 37 for 14-16 hI, then
t agar by using aeventually distributed on the nu

sterile swab. The plates were incu red at 37'C for 30
mrn.
A Whatmann No. I type fit paper discs were
distributed on the agar and a certain ual (l mg/ I ml) or
(l ml / I ml) of the compound per lyent (DMSO) was

Stryptomycin,

were then incubated at 37oC for 8-24
metbod was used to illustrate
studied compounds. The res

according to the report of (W.H.
represented the diameter of inlibi <11 mm, while the

sensitive (S) was over 16 mm, but
(MS) was regarded when zone inhib

rately sensitive

son. The olates
h.. Pr""Jottl2'l

sensitivity of the
were interpreted

). the resistive (R)

tion is (12-16) mm

:I{

11,

:ai: ::

added. The controls here

Vancomycin and Gentamycin for

6l



R= resistive
S: sensitive
MS: moderately sensitive

Results and Discussion
The structures of the starting materials (1,-8) and the
final products (9,-16) were known and rupported by the
spectal data (UV, IR, THNMR) 

as well rs some physical
properties (see Tables l-4). Figure (l)
The biological activities of sample compounds 4t ( ltl-
unsatuated carbonyl compound), 12( (pyrimidine thione)
and 13, (pyrimidinooe) had been irvesngated compared
with some common antibiotics (Stryptomycin,
vancomycin and gentamycin).

First Scientirtc Col lege of Science, Univers it.,y of Tikreet

Table-5 Inhibition effect of c0 mpounds (41, 12,, 13,) on growth of staphylococcus aureus and
Escherichia coli.

Corap ruld nnraLrr
Test org:risrn

E.roli

R s

R R

R R

Co rol

-\1>

s

R

The compound number (4,) showed a sensitivity towards
staphylococcus aureus while E.coli resisted it, but both
St. aueus and E. coli displayed a resistiyity against l2t
and 13, (Table-s).
According to the spectral data showed on Tables l-4, the
suggested mechanism for the reaction of diarylidine
cyclanones with urea (Scheme 14 l) and the reaction of
2-arylidine substitut€d tetmlones with thiourea (Scheme-
2) may proceed via Michael or Claisen routes.
i- Michael route
The anione NHCONII2I2r] or NHCSNH2(24) may attack

the [carbon ofthe cyclarone or tetralone

Table'6 The heat of formation (H.F.) and steric energy (s.8.) for the compounds (9b llt, l3t, l4r)
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l'Lc.r.:et

H:N

lt,

Jtrr N:OH
II:NCO\tI:

6
(N.ECONE!)

t:

I

M.Cr

EnLr - Hro

o
mrAmr

(rr) (br)

ScLeme (l): The llechanistic route of the cord€nsatior of

cl'clrnones rrith [rea a[d tLiout ea

To afford the intermediate (M1) via Michael
condensation. Mr in tum may cyclize via intramolecular
Claisen condensation to afford M2C2 which upon the

elimination of water molecule may give either ar or br.
Both ar and b1 may tautomerize to produce the

h,

/co..

cr

- H:O

c:

OH

u=0, t.2,3

corresponding enol forms. From
of formation (Table-6 and Table-

values of the heats
it was found that ar,

b2-enol respectively,

ir

b1 are both more stable than
and hence will predominate.
ii-Clqisen route

Jcr-'-,..".
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The anion NHCONH2 or NHCSNHz may attack rhe
carbonyl carbon via Claisen condensati,)n to afford the
intermediate Cr. Cr may cyclize via intramolecular
Michael condensation to give M2C2 or lose a water
molecule to afford C2 which in turn lnay cyclize via
intramolecular Michael condensation to produce b1. The

final products a1, b1 may tautomerize to the two
corresponding enol forms a2, b2 respectively. It may be
concluded that the better suitable route is
M1---+M2C2+al, Table-'l The heat of formation (H.F.)
and the steric energy (S.E.) of compounds (12,, l5r)

sory. xor I e
rr.!rcs,s, I 

tn'ttn'e)
lfrh.d rcd:

I
Ch6o r@E

-Hro

I

I

I

H:O

{br)

ti -60l r fb.-dol) u-0 |
1-"-H.OCH;

Schemc (2) Ihe mechrnlstlc route ofthe condensetiou of aetlatonc

end lndenone ntth thlourei

The most probable route is Mr+. Mz-+. a rather than
Ml---+M2---+b nor Cl -C2 -C. (Table-8).

r=
I

l
o,.
)

ir

x

rather than Cr +Cz1 b1 (Tables 6, 7). The reaction of
diarylidine cyclanones with phenyl hydrazine may pass
through two possible routes (Scheme 3) Michaei or
Claisen.

cPd

r-o.
T Y n form

Hrat of fonottion

ILF. (I{.rtnoL)
Srcric cnu;1

S.L (f,.aljook)

ll, H 6.OCHI
1

t1 .16 815:0 18.299

x: 53.86701 15.469

br 55.68165 27.7r2

b: 56_0-1481 :5 6.16

15, 3-]iO: H 0

al 5:.14471 9.156

a: r13,55058 ;ll.5l.l

bl r&+.69700 53.509

b: 1 l l 29649 49.898
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Table-8 The heat of formation (H.F.) and steric energy (S.E.) for the (10t' l6r)

50?i NfH
c5Ii${ENHIECI

crHrlr:R,ncr

lrlrhrel routc
fcr.i-'*nI

"ll
D

E

IT:
-Ep

-H.O-or

--Ph

rti ,i

r=0. I.1.5

Scheme (3) The mechauistic route of the condelrsation of diarl'lidine

c]'clorone n'ith phenl'l hydraziue

B "1

tci

cpd

\o.
s n Form

Heat of forraation

E.f. (KcaUmole)

Steric rnergr'

S.E. (f,calmole)

a 1.t8.0659.1 34.508

b 118.05:ri 36.060l0' +-cl
1

c l 66.58262 28.514

a 80.61823 61"079

b 99.30460 71.186l6r .t-ocH; 0

c 94.75544 49,870
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