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Abstract

4-Methyl-2-hydroxy quioline (carbostyril) (8) was prepared via cyclization of
acetoacetanilide in presence of concentrated sulfuric acid. The ester (9) was
synthesized from the reaction of (8) with ethyl bromo acetate

The hydrizide (10) was prepared from the reaction of ester (9) with hydrazine

hydrate. 1- Formal hydrazine (11) was prepared from the reaction of hydrized with
formic acid 98%. Cyclization of (11) with P205
give 1, 3, 4-substituted oxadiazole (12).
The hydrazide (10) was used also for the preparation of thiosemicarbazide derivatives
(13-15) , some substituted 1,3,4-oxadiazole (16-18)synthesized from cyclization of
thiosemicarbazides using mercuric oxide, the hydrazide was used also in the
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preparation of substituted 1,3,4- oxadiazole (19-24) through its reaction with various
carboxylic and in the presence of phosphoric acid. Also oxadiazole-5- one compound
(25) was synthesized from the reaction of hydrized with phosgene dissolved in
toluene. The hydrazide (10) was reacted with carbon disulfide in alcoholic base
medium to produce the 1,3,4- oxadiazole- 5- thiole(26) and 1,3,4-oxadiazole -5-
methylthio (27 ) were synthesized from the reaction of compound (26 ) with methyl
iodide in presence of sodium acetate. To complete the plan of study, 2, 5-disbstituted
1, 3, 4-oxadiazole (28) were synthesized from the reaction of ester (9) with hydrazide
(10) in the presence of phosphoric acid.

@

2 1)

@)

)

CH=CHC¢H,OMe

@ ( P
=
Z NZ “CH=CHCHsNMe,

N

(1) (2)

3)

@

4) _(4)
®)
0 (5)
Ph Ph —N (l)l
N—N
I A\ WP U
N \ / /\Lph N@O }s CH,~C-OH
N 0]
5
1|>h 4) ©



National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

(Aspergillums Niger)
™ (6)

R R
—N— éH—NH—é@%fNH—ch—N
R< J=s = -
(6)
n=1,2; R=Ar; R"=H, CHj;, C¢Hs

@ (7
MeO OMe
N—N
MeO [ OMe
0)
MeO % OMe
(°222-219)
(%91) (°224-222) (Electro
( -0)-2 thermal melting point Apparatus)
. (9) (10)
0.37) (8)
( 5.106 0.037) ( 5.9 (Pye Unicam SP1100 infrared Spectro
photometer)
0.037) - (8) Q) -4
100) ( 6.253 15)
(18) ¢ ¢
(°75-70)
( 10 0.05)
(°130-127) A (15-10)
.(%84) . 30 o 95
: (10) 1V -2 ((o 6)5—60§ )
( 245 0.1) @)
¢ 726 0.15) (9) _
3
( 100)  (%99) (%99)
( 10)

191



National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

(12)
( 231 0.01)
( 0.01) (10) 236-234)
¢ 40) (%85) (°
( 6) ( -2)-2- -1
:(11) M
6.9 0.03)
¢ 100 (10) (
(4 1) ( 30)  (%98)
(1)
(231 0.01)
¢ 40) (10)
( 0.01) (° 190-187)
( 0.5) (%70)
. —431—( ~2)-2
(24) :(12 )M
-1 ( 129 0.005)
0.7 0.005)  (11)
100) (
(  60) ¢
(°200-198)
.(%60)
-4—( -2)-1
:(13-15)

192



National Journal of Chemistry,2009, Volume 34,189-206

Ol al 11 alaall 2009-¢ LSl 4y Hladl) dladll

(13-15) :(1)
CH;
Ol ¢ 3
N~ OCH,~C—NHNH—-C-NHR
Comp. m.p. Yield
No. R Colour oC o,
13 Ph- 204-208 81
14 CHs- 224-227 74
15 C,Hs- 178-181 84
( 4) -2—( -2)-5
16-) ¥ -43¢1-
(18
( 0.005)
(52 ¢ 500  (13-15)
( 12 0.0055)
(16-18) -4:341 :(2)
CH;
O, 1
N OCH2—< )—NHR
(0]
Comp. m.p. Yield
No. R Colour oC o,
16 Ph- 180-183 60
17 CHs- 240-242 64
18 C,Hs- 164-167 45
( 0.01) - -2—( -2)-5
: (19-24) 9 -4:3¢1
. 20-15) ¢ 10
(  60) (231 0.01)  (%85)
( 24) (° 120) .(10)

193




National Journal of Chemistry,2009, Volume 34,189-206 sl 5 &l alaall 2009-6LaSH 4y ylasl) Al

(6 3)
(19-24) ~4:3c1 -2 :(3)
CH;
Ol
N OCHZ% /\LR
o)
Comp. m.p. Yield
No. R Colour oC o,
19 @a 194-196 75
NO,
20 @ 174-176 80
NO,
21 CH,CI 188-190 85
22 <(:>>No2 182-185 71
23 @NHz 198-201 65
24 @ 202-204 70
~43¢1-( -2)-2 ~43¢1-( -2)-2
:26)"9  -5- :(25) 1Y -5-
(231 0.01) ( 23.1 0.1)
(10) ¢ 100)  (10)
3100 0.56 0.01) (1:1)
(%96 ( 9.8 0.1)
¢ 12 0.2) ¢ 39.2)
( 6) ( 12)
) ( - )
( (° 173-170)
(%70)

194




National Journal of Chemistry,2009, Volume 34,189-206

(19) Bauer

)

Staphylococcus aureus
Escherichia coli Klebsiella
Proteus mirabilis
(Nutrient broth)
¢ 37)
¢ o.1)
(Nutrient agar)

( 16-15)

(L)
(30) ¢ 37)
¢ o1
(DMSO)
10)
(
( 16-15) ¢ 37)
Staphylococcus (Streptomycin)
(Streptomycin) aureus
Escherichia (Tetracycline)
Kelbsiella Proteus mirabilis  coli

(20)

OS5 a1 alaall 2009-6LiaS 4 H1aal) Alaall

(%75) (° 190-188)
- - -5 ~2)-2
-7 M -43¢1
( 0.001)
( 02 0.00246)  (26)
¢ 0.062 0.001)
¢ 20)
( 4)
(%70) ( °203-200)
—431-( -2) -5:2
- (28) 18
¢ 10)
0.0015) (%85)
(10) (034
) ( 036 0.0015)
( 60)  (° 120)
( 2
227-224)
(%70) (°

195



National Journal of Chemistry,2009, Volume 34,189-206

-4

CH
@ + CHyCOCH,CO,Et RECKNG 2 Hy504
NH,

OS5 a1 alaall 2009-6LiaS 4 H1aal) Alaall

CH3—C

CH;
@@l
N Z>0oH

(1-  3500)
. (OH) (8)
€)
1500) LR
(C=C) (1-
.(8) -2- -4 (I-  1655)
(C=N)
CHs CHjy
N I K,CO N
+ Br—CH,—C—0C,Hs ——"»
_ Acetone _ Il
N OH N O_CHQ_C_OCQHs
)
. )
(" 1260) @n
(C-0-C)
(C=N) (" 1640)
(22)
(OH)
3500) -4
(" 1765-1740) (1-

196



National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

(%99)
0 0
I EtOH 1
R-C-OC,Hs + NH2NH2. H20 —————> R—C—NHNH,
(10)
-1660)
(" 1680 (" 1680-1660)

(" 1765-1740)

(" 3600-3450)

(C=0) (NH)
2 (" 1640)
_(23,24) (C=N)
0 o
(nf-- [
R—C=NH—NH,

R—CT-NH—NH,

:(11) -1
i < o
R—C—NHi\.IHz + H—C—OH ——> R—C—NH—ITI—?—OH

H H
O O—H
I I H,0 — [ <
R—C—NHNH—C—H <=——— R—C—NH-NH-C-—OH
" [\
(11) 0
(7 1720)
(" 3200)
.(NH) (C=0)
(1-  1680)

197



National Journal of Chemistry,2009, Volume 34,189-206 oSN c—.“)” alaall 2009-¢LeSY :"»‘JL‘H sl

(12)
-1
? 0 P20 A
R—C—NHNH—C—H — > R( )
¢}
(12)
1100)
(C-O- (1-
(" 1660) - O

(C=N)
(13-15)
. (NH)

I I Il
R—C—NHNH, + R'NCS _FOH _ R—C—NHNH—CNHR'

(13-15)
. (C=8)
(" 1710-1690)
(4) .(27)
(" 3340-3200)
(" 1220-1130) (NH)
i j i P
R—C—NHNH-C—NHR' R—C—NHN=C—NHR

198



National Journal of Chemistry,2009, Volume 34,189-206

OS5 a1 alaall 2009-6LiaS 4 H1aal) Alaall

(13-15) :(4)
CH;
Q I I
N~ OCH,~C—NHNH—C-NHR
L.R. (KBr) vem-1
Comp. No. R NI =0 C=s
13 Ph 3200 1710 1200
14 CH3 3340 1690 1130
15 C2HS5 3280 1700 1220
-5- -143
- (16-18)

S

N—N

I I HgO /A
Ri—C—NHNH—C—NHR, ——> R NHR, + HgS

O

(16-18)
(C=N)
(" 3380-3200)
.(5) (NH) (C-0-C)
(1-  1260-1220)
(" 1650-1620)
(16-18) -4:3:1 :(5)
CH;
Q N—N
N OCHz—(O)LNHR
Comp. No. R oc LR. (K(]?:r%\]v cm-1 AT
16 Ph 1230 1630 3380
17 CH3 1260 1650 3200
18 C2H5 1220 1620 3300

199




National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

 (19-24) 431
(%85)
N—N
Q Q 85 % HsPO, R
R—C—NHNH, + Ar—C—OH S R1J\ /LAr
120 °C 0" (19-24)
:(26)
oH 0 OH

+

| I [

OH OH
o 0 H' ot i
. R—C—NH,NH-C-Ar B — R—?—NHNH—C—Ar
-H ®OH, OH
~H,0
H\ /H H\ /H H\
N—N N—N N—N
/ 0 / o 0 /[ \
R—C C—Ar —>» R—C — —— R—C C—Ar
N 4 N\ JIRN O/
0% 0 HO
N—N H\N N
|\ H [
Ar R e«e—— R—C\ /C—Ar
0 -H,0 [ Yo
®OH,
(" 1650-1620) .C)
.(6) (C=N) 1130-1080)
(C-O- ("

200



National Journal of Chemistry,2009, Volume 34,189-206

Ol al 11 alaall 2009-¢ LSl 4y Hladl) dladll

(19-24) :(6)
CHy
Ol
N OCHzi )‘R
)
I.R. (KBr) v cm-1
Comp. No. R C-OC C=N
19 —<<:::>—c1 1080 1640
NO,
20 @ 1120 1640
NO,
21 CH2CI 1110 1650
22 @NOZ 1130 1620
23 —@NHz 1095 1630
24 @ 1110 1640
—4:31-( -2)-2
-5- -43¢1 25)  -5-
O—H 0
~ . ma u

[ I I
R-C—NHNH; + CI-C—Cl—> R—C—NHNH—(le,Ejl — > R—C—NHN—("?—CI
I

N-N—H
oL o

(25)

R )N
T4==RH<O)FOH<——R—<é$/%jO
H

201

Cl H
l—HCl

u
R-C;-N—N=C=0
4




National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

37)
(" 1610-1600)
:(26) -2- ~4:3:1 (C=N)
(" 1130-1080)
(C-0-C)
(" 1660-1630)
- -3300) (C=0)
. (N-H) (" 3450
. N—N-H
R—C—NHNH, + ¢S, JOH R{ =S + H,S
(26)
(0] S (O S
[ o I Il ¢ = I —
R—C—NH—I\?HZ\Jr\% KOH, Rr-CYNH-NH-C-SK
S
{N_ﬂ- IS N—NT . N-N-H
I\ ) SK 2 N —
R K <«—— R <—— R—C C-SK
0) O)&H (I)J”)
| v
+H
N—N N—N-H
0 0
(" 1160)  (C=S)
_(27)
—4:3¢1- -5 (" 1060)  (C-0-C)
S 27)
—43¢] (C=N)
-5- (" 1660)

202



National Journal of Chemistry,2009, Volume 34,189-206 Ol 5wl Y1 alaall 2009-¢ LS 4y yladl) Alaall

N—N-— N—N NN~
R% ):s R~< /\LSH AcONa R~< /\L§ CHs—1
o) 0 o) A
N—N
R~< )LS—CH3
0
(27)
: (28) ~4¢3¢1- -25 (99)
(" 1640-1620)
9) -1110) (C=N)
. ° 120 (%85) (C-0-C) (" 1160
(" 790)
. (C-S-CH3)
ﬂ) ﬂ) N—N
85 % H;3PO
R—C—NHNH, + R—C—0C,H;s i it NG R% )LR
(28)
OH
I u | I
R-C—0OC,H; —> R C OC,H; + R—-C— NHNH2
'\_’/
H_ H
. N—N ?jH
H R—C\\ //C—R ’C2H5+OH R-—C—NHNH,—C—R
O O —H OC,H;s
H H
\ / H—
N N N—N
© I
—C® —_— R—C C—R
*\ Vi / \O/ N
Q H
OH
N—N HCN—N
/A _H [\
R R -— R—C_ _C—R
0 “HO /o
&OH,

203



National Journal of Chemistry,2009, Volume 34,189-206

. (Disk diffusion method)

OS5 a1 alaall 2009-6LiaS 4 H1aal) Alaall

(18)

(7)
(28) (NH)
-1050) (" 1660-1640)
(C=N) (" 1130
(C-0-0)
.(9-8)
(19,20,28 )
(Minimum Inhibitory Concentration)
(MIC) )
0.62, 1.25, 2.5, 5.0, 10.0 mg/disk (
(7)
Compound Test organisms
P Staph. aureus Klebsiella Proteus mirabilis E. coli
19 S MS MS R
20 MS MS R R
28 R R R R
Tetracycline | g 13 mm
=
Streptomycin 8 10 mm 13 mm 9 mm
( 'S
( 12-6 ) ‘MS
‘R
Staphylococcus (8)
Comp. No. Concentration (ug/disk)
0.62 1.25 2.5 5.0 10.0
19 S R R S MS
20 MS R R MS MS
28 R R R R R

204




National Journal of Chemistry,2009, Volume 34,189-206

Ol al 11 alaall 2009-¢ LSl 4y Hladl) dladll

Klebsiella :(9)
Comp. No. Concentration (pg/disk)
0.62 1.25 2.5 5.0 10.0
19 R S MS R MS
20 S S MS MS MS
28 R R R R R
Proteus mirabilis :(10)
Comp. No. Concentration (pg/disk)
0.62 1.25 2.5 5.0 10.0
19 R R S MS MS
20 R R R R R
28 R R R R R
6. M.A. Salama, F.M.A. Moti,
A.A.G. Ghattas and A. Abdullah, !
Egypt. J. Chem., 1981, 24(1), '
47. !
7. R.B. Pathak, U. Srivastava and .
S.C. Bahel, J. Indian Chem.
Soc., 1982, LIX, 776. 408-406 15 1986
8. CK. Lai and Y.C. Ke, Taylor )
] 2. J.B. Koepfli and E.R. Buchman,
and Francis Group, 2002, 29,
(1950), U.S. Pat., 2,492,467,
915. (Internet).
9. AL Vogel, (1972), “Practical (1940); Chem. Abstr. (1950), 44,
Organic Chemistry”, Lowe and 20411,
Brydone Ltd., London, p. 855. 3. PA. Clart, “Quinolin”,
10. M.I. Husain, M.K. Shukla and Heterocyclic Compounds, 1979,
S.K. Agarwal, J. Indian Chem. 4, 157.
Soc., 1979, LVI, 306. 4. V.K.Rond, T. Sapa, T. Zehra and
11. A. Shafiee, E. Naimi, P. M. Toshio, Atca Pharm., 2004,
Mansobi, F.P. Foroumadi and M. 54, 1. (Internet)
Shekari, J. Heterocyclic Chem., 5. A. Mansour, M. Eaid and S.A.M.

1995, 32, 1235.

205

Khalil, Molecules, 2003, 8, 744.

(internet)




National Journal of Chemistry,2009, Volume 34,189-206

22.

24.

25.

26.

27.

211-166
D. Lednicar and L.A Mitcher,

John Wiley and Sons, New
York, 1977, 2, 253.

23

45 13 2000
R.M. Silverstein, G.C. Bassler
and T.C. Morrill, (1974),

“Spectrometric identification of
ed.,
John Wiley & Sons, Inc., New
York, 100, 106.

B.F. Erlanger, W.V. Curran and
N Kokowasky, J. Am. Chem.
Soc., 1958, 8, 1128.
S.J.M. Salah, (2000),

: d
organic compounds”, 3"

Ph.D.
Thesis, University of Mosul, Iraq.
J.P. Henchart, R. Houssin and B.
Lablanche, J. Heterocyclic
Chem., 1977, 14, 615.

12.

13.

14.

15.

16.

17.

18.

19.

20.

206

OS5 a1 alaall 2009-6LiaS 4 H1aal) Alaall

B.N. Goswami, J.C.S. Kataky
and J.N. Baruah, J. Heterocyclic
Chem., 1984, 21, 1225.

M.I. Husain and M.R. Jamali,
Indian Journal of Chemistry,
1987, 27B, 43.

S.M. Said, (2000), Ph.D. Thesis,
Mosul University, Iraq.

AM. Al-Husairy, (2004), Ph.D.
Thesis, University of Mosul,
Mosul-Iraq.

R.W. Young and K.H. Wood, J.
Am. Chem. Soc., 1955, 77, 400.
M.J. Mahmoud, I.F. Mustafa and
A.T. Atto, Mu’tah J.
research and studies, 1995, 11,
155.

A. Omairi, (2001), M.Sc. Thesis,

for

University of Mosul, Iraq.

A.W. Bauer, W.A.M. Kirby, J.S.
Sherris and M. Turk, Am. J. Clin.
Pathol., 1966, 45, 493.

J. Vandepitte, K. Engbac, P. Pito
and G. Heuk, (1991), “Basic
laboratory procedure in clinical
World  Health

bacteriology”,

Organization, Geneva, 78-85.

21

" (1986)



