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ABSTRACT

Synthesis of 2- [ (6-bromo -2- imidazo [ 4,5 ] pyridinyl) ethyl] -5- { substituted ) thio
- 1,3,4 - Oxadiazole derivatives is described . The preparation of 1,3,4 - Oxadiazoles was
achieved by cydization of the corresponding acid hydrazide. Mannich reaction was applied
on these new oxadazoles giving the corresponding Mannich bases .Two of the prepared
compounds were tested for their analgesic, antipyritic and antiinflammatory activities to

show promising effects.

INTRODUCTION
Many hydrazine derivatives have anticonvulsant (1) psychotropic (2
and MAO inhibitory activity (3. Obviously, oxadiazoles possess
antiinflammatory (9, antihistaminic ), antidepressant (8, herbicidal
(7.8) . anthelmintic and fungicidal (9:10) as well as, bactericidal , tumor

’

inhibition (11 and antiulcer (12) , Thus it was interesting to undertake

the present work activities.

RESULTS AND DISCUSSION
The acid hydraide (I1I) was considered the key - inlermediate for the
synthesis of 1,3,4-oxadiazole thione derivative (III) . This was
accomplished by the reaction of the acid hydrazide (II) with carbon
disulfide in ethanolic potassium hydroxide .The thioethers ( IV,V,VlI )
were prepared by reacting the oxadiazole (III) with alkyl halides ,
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Pharmacological Screening :
Compounds IVg and Vb were tested for their analgesie, antipyretic and
antiinflammatory activities:

1- Analgesic effect :

The hot plate method of Jacob and Basovski(l1) was adopted to
evaluate the analgesic activity . 20 mature Albino mice of both sexes
weighing 20-25 g were divided into 4 groups (5 mice each) . The first
group was labelled as control, while the second wag injected (i.p.) with
the compounds Vg and Vb respectively , in a dose of 20 myg / kg . Iive
minutes later, each mouse was placed into a two litre-beaker immersed
in water bath thermostatically controlled at 56° C. The time clapsed Lill
the mouse liks or jumps was calculated as a measure for the analgesic
effect. Readings were taken (10,20,30,60,90 and 120min) post
treatment.

2- Antipyretic effect

20 Mature Albino rats of both sexes (200-230 g) were divided into
4 groups ( 5 rats each ) . All animals were rendered hyperthermic using
the method described by Teotino (15) by subcutaneous injection of 20%
agueous suspension of dry yeast in a dose of 0.1 ml /100 g. After 15
hours , the animal temperature was taken rectally by a medical
thermometer and recoded as the initial temperature, The first group
was labelled as control , whereas the second group was i.p. injected with
brufen (20 mg/ kg) . The tested compounds dissolved in propylene glycol
Were given i.p. in a dose of 20 mg/kg for the last two groups respectively,
One hour following treatment, the rectal temperature was recorded for
4 period of 3 hours . The difference between the initial body
temperature and that after treatment was calculated and compared

With that of the control group which received an equivalent volume of
the solvent,
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Q. Anti atory effect

) \‘l}‘;\:‘:}f\r:;:::]:;>l'mwd by Alpermann (16 was follo\.»ved for stl‘ldin}{
the tested compounds using brufen as standard. 20 Albino rals of botk
coxes  (210-230 g)  were divided into 4 groups (5 rats each),
Inflammation in rats was induced by injecting 0.1 ml of 20 % Brewer's
veast suspension (in physiological saline) in the paw skin of the hingd
limb. After 4 hours, the thickness of the paw was measured using a skin
caliber to detect the inflammatory process achieved by the yeast.The
first group was labelled as control, while the second group was injected
(1.p.) with brufen in a dose of 20 mg/kg . The tasted compounds were

njected ip. to the tested groups in a dose of 20 mg/kg. The paw
thickness was measured after 3 and 6 hours post injection .

RESULTS

Table (1) demonstrates the analgesic activity of the test
compounds. It seems th

at IVg showed less activity to that of brufen,
while Lp. injection of V

b exhibited no significant analgesic activity.
The antipyretic effect of the tested compounds was illustrated in
table (2) . The i.p. injection of Vb in a dose of 20 mg/kg was found to

pr'oduce significant decrease (p<0.05) in body temperature of rats, while
1Vg caused highly significant decrease (p< 0.001) for only one hour .
It is evident from table

(3) that an effect nearly equal to that
produced by brufen w Y.

prod as induced by IVg for 3 hours only. On the
rary , Compound Vb expressed no antiinflamatory activity .

EXPERIMENTAL

All melting poj .
et l},Lpoxnts Were uncorrecteqd .Micro:mnlyses were carried out by the
3 alylical Center Faculty i
' Y of Science Caj Riatia setra were
determined on Perkir. o iro University. IR spectra

"‘ophot . ; o 1H- NMR
was carried out on Varjan A . 60 Spectrophot Photometer using KBr disc . 1H
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Table 1: The Analgesic Affect of Compounds Vg and Vb on Mice (20 mgr k;f)

~Duration of a umlgc- ic effect in secwonds
Group | 10min 20 min 30min 60min 90min 120min
control | 32.513.95 31.27+2.36 31.0£1.22 31.321.62 29.8+2.71 31,3213.86
Brufen | 61.0£6.72* 66.0£2.04*¢ 66.75£4.44** | 67.25£5.78** | 69.0£6.87** 67.75£5.41**
Ivg 39.25:2.1 39.75+2.96 41.0£4.58 19.75+5.97* | 51.7527.89* | 49.25x4.95*
Vb 42.25+4.48 47.25£6.78 47.75+8.55 37.013.14 32,62.63 30.7524.52

*  Significant difference from the control at P< 0.05
** Highly significant difference from the conlrol P<0.001

Table 2: The Antipyretic Effect of Compounds [Vg and Vb on Rats (20 mg /kg).

The rectal temperature
group 15 h after yeast admin . 1 h afer 2 h aler 3 h after
Control 38.8:0.21 38.7£0.3 38.1+0.17 37.8£0.51
Brufen 38.3120.2 35.810.32** | 36.420.32°** 36.9+0.4
IVg 37.9£0.21 36.9£0.23** | 37.3:0.32 37.520.61
Vb 38.5+0.26 37.1£0.24* 37.610.21 37.8+0.56

Significant difference from the control at P< 0, 05

** Highly significat different from the control at P < 0,001

Table 3:The Antiinflammatory Effect of Compounds IVg and Vb on Rats (20mg/kg).

Thickness of the paw skin (mm)

group 4 h afler yeast admin . 3 h after treat . - 6 h after treat .
control 7.5310.32 6.820.19 5.93+0.45
Brufen 7.10£0.5 4.8+0.49° 3.81:0.37
Ivg 6.9210.15 4.9+0.45° 3.9520.51
Vb 6.4920.71 5.610.57* 4.740.59

* Significant difference from the control at P< 0.05
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3. ( 6 - Bromo -2- imidazo (4,5 - b) pyridinyl ) propionic acid
hydrazide Il _

A mixtare of (1) 1.5 g (0.005 mole ) and 98% hydrazine hydrate 0.5 ml (0.01mole)
in 30 m) absolute ethanol was heated al reflux for 8 hours. The solvent was removed
by distillation under vacuum and the residue was cryslallized [rom ethanol (m.p 240°

C). In yield 91 %

Microanalysis CgH 19 BrN5 O | Calad. Found
C 38.02 38.2
H 3.52 3.9
N 24.64 24.2

4 nmre (ppm) : 6 3.2, 2H, CH-2);3.794, 2H, CHg - 3) /4.7 (br, 2H, NH2);

7.2 (s, 1H, CH aromatic al position 7) ; 7.6 (s, 1H, CH aromalic at position 5 ) ; 8.8 (s,
IH, NH - imidazole ) and 9.3 (br, 1H,-CO-NH) .

2- (( 5 - Thioxo - 1.3,4- oxadiazol - 2-yl ) ethyl) - 6- bromo -2 -
imidazo (4 ,5-b ) pyridine il :

A mixture of (II) 1.4 g (0.005 mole) , polassium hydroxide 0.28 g (0.005 mole)
and carbon disulfide 0.076 g (0.01 mole) in 30 absolute ethanol was heated at reflux

for 8 hrs. The solvent was evaporated under reduced pressure, the residue was diluted

with water ml and acidified with dilute hydrochloric acid a solid was separated. The

separated solid was filtered, washed with water and recrystallized from absolute

ethanol and dimethylformamide, m.p. 255° C, yield 66%

Microanalysis C10 Hg Br N5 0S Calcd. Found |
C 36.80 36.9
H 2.45 2.6
N 21.147 214

1 Hnmr(ppm):63.25(t.2H.CHg):B.? (t,2
aromatic ) ; B.6 ( s,
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2 -(( 5- (substituted thio ) - 1,3,4,- oxadiazol - 2- yI) ethyl ) -
6- bromo - 2- imidazo ( 4,5,- b ) pyridine IV a - i

A mixture of (II) 0.66 g (0.002 mole) , anhydrous potassium carbonate 0.55 g
(0.004 mole) and alkyl halide or appropriate 2-chloroacetanilide (0.01 mole) in 50 ml
dry acelone was heated at reflux for 12 hours . The mixlure was filtered while hot and
the solvent was evaporated under reduced pressure. The residue was washed with

water , filtered , dried and recrystallized from the appropriate solvent (lable 4) .

2 -(( 5- ( substituted thio ) - 1,3,4,- oxadiazol - 2- yl) ethyl ] -
6- bromo - 2- imidazo ( 4,5- b ) pyridine IV a -i .

A mixture of (1I) 0.66 g (0.002 mole), anbydrous potassium carbonate 0.55 g
(0.004 mole) and Lhe appropriate acid chloride (0.0022 mole) in 50 ml dry benzene was
heated reflux for 10 hours . The mixture was filtered while hot and sdvent was al the

removed by distillation under recuced pressure. The residue was recrystallized from

the appropriale solvent ( table 5) .

5 -(2-(6- Bromo -2- imidazo (4,5 -b) pyridiny! ) ethyl -1.3,4-
oxadiazol -2-vl) thioglycolic acid or its ethyl ester Vla - b :

A mixture of (III) 0. 66 g (0.002 mole) , potassium hydroxide 0.22 g (0.004 mole)
and chloreacetic acid ar ethyl chloroacetate (0.002 mole) in 30 ml absolute ethanol was

heated at reflux for 8 hours . The reaction mixture was cooled, filtered and the solvent
was evaporated under reduced pressure. The solid residue was filtered, washed with

water, dried and recrystallized from the appropriate solvent (table 6) .
ound (VIa) showed : 83.2 (t,2H,CHy) ; 3.6 (t,2H,CH2) ;

1H nmr (ppm) of comp
4.8( s,2H,CH 9 of thioglycolic acid) ; 7.6 (d, 2H, CH + CH aromatic) ; 8.7 (s, 1H, NH -
imidazole ) and 8.9 (s, 1H, OH of thioglycolic acid) .
1,3.4.-

2- ( ( 4- ( supstituted amino ) methyl) -5- thioxo-
oxadiazol - 2- yl ) ethyl ) - 6- bromo - 2- imidazo 4,5-b)

Pyridine Vil a - e ;
A mixture of (III) 0.66 g (0.002 mole) , formaldehyde solution 40 % (0,006 mole)

and the suitable primary or secondary amine (0.002 mole) in 30 ml abs
The reaction mixture was allowed lo

olute ethanol

w .
as slirred for 3 hours at room temperature.
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No. R M.L & M.ut. yield M.r°C Microanalysis
Calcd. Found
Iva H, Cyyt wBrN s 63% 265 C 38.82 38.6
(340) H 2.94 3.1
N 20.58 26.4
b C.H .
Me C, M BrN0S  66%  >300 € 40.67 40.6
(351) H 3.38 3.5
‘ N 19.77 19.7
IVe  CH.CH=CH rN_0S
(366) H 3.27 3.4
V¢ CllC, H, 19,15 19:9
2705 CogllyyBrN0S  75% 275 C 49.03 49.0
(316 : i
2 316) H 3.36 3.5
IVe  CH CNH-C.H W62 168
PR C,gH15BrN 0,8 ) ’
gBrNg0,S  73% 285 C
s 47.05 47,2
I " H 3.26 3.3
VE CH,ONHC H, ( N
MG H, (p.C1) . 18.30 18.5
CyghqyBrCINGD.S 65% 295
fitos &5 C 43.76 43,8
. 2 H 2.83 2.7
g  CH. NHCH, (p.CH ) 19 ”Bm aist og N 17.02 17.2
62 o 291
sy C 48,20 48.4
O H 3059 3'5
Wh  CHLNHCAH, (p.OH)
\ Cighisbriv0.s 6oy Ny1Ta12 o
(175) 3 >300 C 4s.u47 45.6
. ( H 3.15 3.2
! C“zg““%“q(p..ocn )
3 c19H17BrN 71% bl s
(89) 280 C 46.62 46.8
et o H 3.47 3.4
L L X 17.9
e e e = T
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Table_(5) N H
No. R M. & M,ut. Yield M.P.  Microanalysis
Calcd. Found
va Cotls CigHyoBrig0,s 64 180 C 40.83 40.9
(382) H 3.14 3.1
N 18.32 18.5
Vb CeHs CqHBrN50,S 67% 225 C 47.44 47.6
(430) H 2.79 2.7
N 16.27 16.3
43.1
Ve céﬂu(p.noz) CWHHBrN()ous 1% o5 C 42.94 3
(475) H 2.31 2.4
N 17.68 17.8
; 48,
vd CeHy (p+CH) C,gHqBri505S 69% 270 C 48.6W4 7
(u444) H 3.15 3.3
N 15.76 15.9
9 280 C 1u46.53 46.6
Ve 06!_{3(0CH3)2o,p C19H16Br'N50uS 65%
(490) H 3.26 3.3
N 14.28 14.4

i~y N b,J"_"N
' \>—CH2-CH2 - L /iLscrazcooa
0
\N ~N
Table_(6) ;
e — —-——-;—_—-—"'.“'t‘" Yield M.P. Microanalysis
No. R M.f & MW Caled, Found
------- e . 235 C 315 37.6
Via H R
N 18.22 18.4
Vb CH, i Brig0sS T Sle S 103
N 16.99 17.1
e oS — ot
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N N M.f & Mol Yiald M. P. Caled Found
‘\r~l‘j5:u~‘ﬂﬁﬁ‘(_(;;[¥~)h;:"wm (:1,3111!’1\|\N60:‘. 1k 250 ¢ f'“'“ 0.8
' (393) o 3.91 3.8

N 21.93 21.9

VIib N(Cl ) CypllyBrNg0s 79% 235 C  H3.79 43.9
o ") noh.62 4.6

=\ N 20,43 20.4

VIlo { 0 Gyl HrNG0,5 2% 200 C  42.35 12,5
—/ (125) N0 N2

N 19.76 19.8

VITd NHCH Coqllaq PrNGOS 81% 266 C N6.68 6.6
(437) H o h.80 .6

N 19.22 19.3

Vile NHCH Gl CqgHly, BrNOS T9% 2170 C  U8.53 n8.7
(his) H o 3.82 3.7

LY N 18.87 18.9
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