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aminopyrazoles Vlla-d, the diazonium salts II (R=
H,Br ) were coupled with malononitrile to get the
dicyano derivatives Vla-d that were cyclized with
hydrazine giving the target copmpounds VIla-d
(scheme 1) The structures of all compounds were
confirmed by elemental and spectral analyses,

. Further more, the diazonium salts II (R=
H,CLBr,I) were coupled with different phenols®”
giving several dyes VIlIa-k (scheme II). In addition, a
series of schiffs bases [IXa-v were prepared by

benzaldehydes in ethanol and in presence of a
catalytic amount of acetic acid to improve the
solubility of reactant in ethanol. The structures of
compounds IXa-v were confirmed by elemental and
spectral analyses.

Further, reaction of some of azomethine
derivatives (IX d,g,0 and r) with  chloroacetyl
chloride in presence of tricthyl amine afforded the
azitidinones Xa-d while Heating of IXf,g,0 and p with
mercaptoacetic acid in benzene for several hours

reaction of Ia-h  with different substituted afTorded the thiazolidinones XIa-d(scheme III).
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EXPERIMENTAL

Melting points were taken on a Griffin apparatus
and were uncorrected. The IR spectra (KBr disks)
were determined on Shimadzu IR435
spectrophotometer. 'HNMR spectra were carried out
" on Varian Gemini 200 MHZ using TMS as internal
slandered. Mass spectra were run on Shimadzu-GC
MS QP1000. Progress of reactions was monitored by
TLC using TLC sheets precoated with UV fluorescent
silica gel Merck60 F254 that visualized using UV
Jamp and iodine vapor. The solvent used in TLC was
chloroform/methanol (9.1or 9.5-0.5). Microanalyses
were performed in the Micro analytical center Cairo
University. Molecular modeling of some of the
synthesized compounds was carried out at Faculty of
Pharmacy, Ein-Shams University. The antimicrobial
activity of selected compounds was operated in
Microbiology ~ Department,  Cairo  University.
Diazonium salts were prepared as reported ©*.

General procedure for 2-{4-[N’ (Bis (ethoxy-
carbonyl) methylene) hydrazino] phenyl}I midazo
(or oxazolo)[4,5-b]pyridines IIl a or b

A solution of the corresponding diazonium salt
of Ila (= NH, R= H)or b(X =0, R=H)(0.01mol) was
added step-wise to a solution of diethylmalonate (1.60
g, 0.01mol) in ethanol (30 ml) containing sodium
acetate trihydrate (1.5g, 0.011 mol) with stirring and
cooling. The reaction mixture was kept in ice for 2 h
and filtered. The separated solid product was washed,
dried and crystallized.

Compound Ifa(X=NH,R=H) : yield,80%,mp>300 °C,
analysis (C,s H;s NsOg)calc C 59.84

H 5.02,N 18.36, found 59.66,5.34,18.52

(IR: KBr cm ') Str.: for Illa : 3550-3250

(NH), 1700 (C=0), 1640 (C=N imidazo moiety),
1620(C=N pyridine moiety).
IUNMR  (DMSO,5-ppm) for Illa: 1.29 (1 ,6H,
2CH;); 4.3 (g, 4H, 2CH,);7.21(t, 1H, imidazopyridine
C6-H); 7.54 (d, 2H, phenyl C2-H and C6-H); 8 (d, 1H,
imidazopyridine C7-H); 8.24(d, 2H, phenyl C3-H and
C5-H); 8.3 ( d, 1H, imidazopyridine Cs5-H ); 12.01 (
s, IH, HN-N=C, D)0 exchangeable), 13.2
(s,1H,imidazopyridine NH, D,0 exchangeable).

+
EIMS ¢-0/z) forllla: M/z (%): 382 (M+ 1)- (10.5),
381(M)" (56.8). |
Compound IIIb(x=0O,R=H): yield:82 mp241-243 °C,
analysis CjsH;sN¢Oscal C 59.69,H 4,74, N 14.65
found59.70,4.60,14.30.

General procedure for 2-{4-[N’-(3,5-Dioxopyrazo-
lidin4-ylidene) hydrazino] phenyl} imidazo (or
oxazolo) [4,5-b]pyridines I'Va-d.

To a solution of the ester derivative IIla (x= NH,
R= H)or b(X =0, R=H) (0.01mol ) in ethanol (20ml).
hydrazine or phenyl hydrazine (0.01mol) was added
and heated under reflux for 0.5 h (in case of phenyl
hydrazine the reflux time was increased to 3h and a
catalytic amount of sodium ethoxide was added). The
reaction mixture was evaporated under vacuum and
the residue left was washed with water, dried and

crystallized (Table 1).

Table1:2-{4-[N?(3,5-Dioxopyrazo-lidin-4-ylidene)hydrazino] phenyl} imidazo (or oxazolo) [4,5-b]pyridines [Va-d.

m.p.("C) Analysis %
v X R Solv. of cryst. h(?lol.lF::;.m. ! -
Yield (%) mol. wt.) Calcd. Found

>300 C 56.08 56.32

a NH H DMF/MeOH c";;;';’oz H3.45 3.30

67 ’ N 30.52 30.89

| >300 C 63.47 63.00

b NH CeH; DMF/McOH c"s';.;’;’;’o’ H 3.80 3.90
_— 69 . N 24.67 24.90
| . 278-280 : C 55.91 55.87

e 0 H DMF Colo O |u33 | 295
72 ) N 26.08 26.32

285-288 C63.31 63.44

d 63.44

o CeH; . DMF C"';;’s‘ ;20, H354 | 3.79

66 : N 2110 21.58

IVa : 3540-3350 (NH), 1690 (C=0), 1637 (C=N imidazo), 1617 (C=N pyridinc moicty).

NMR (oMms
i 8 .
imidazopyridine 5-ppm) for IVa 346 (s, 2H, ZNH of dioxopyrazolidine moiety, D;O ‘exchangeable ); 7.29(t, 1H,

* M/z (%): 3_?2'{M+ 1)?(3.5), JZI(M)?(M.S)-.

C6-H); 7.84. R .
mm:;\:g; :m., 3H, imidazopyridine C7-H, phenyl C3-H and CS-H); 8.37-8.45 (m, 3H, phenyl C2-H
“opmdine CS-H ), 12.1 (s, 1H, HN-N=C, D;0 exchangeable); 13.6 ( s, IH, imidazopyridine NH, D,0
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(0.01mol) in ethanol (30 ml). After shaking vy
reaction mixture was heated under reflux for ™ L lhe
oil bath at 110 °C. After cooling, the reactiop mi‘: an
was treated with hot water (10ml) (hep ‘illrc
concentrated hydrochloric acid (Iml) until peg, ith
acidic to litmus paper(pH = 4.5), The resulting so!m;ne
was filtered, washed with water, dried and °W$hlliz::
(Table 2).

1
General procedure for compounds .Vn-d;l-,{-i-[N -
(2.4.6-Trioxoperhydropyrimidin-s-yhdcne)
hydrazino] phenyl) imidazo (or ?xamlo)_ [4,5-
b|pyridines Vac and 2-(4-[N -(4,6-Dtox?-2-
thio:operhydropyrimidin-s-ylldcnc) hydrazino|
phenyl) imidazo(or oxazolo)[4,5-b]pyridines Vb,d.
The ester derivative I11a or IIIb (0.01 mol) was
added to 2n ethanolic solution of equimolar sodium
ethoxide then a solution of dry urea or thiourea

Table 2: 2-{4-[N*(2,4,6-Trioxoperhydropyrimidin-5-ylidene) hydrazino] phenyl} imidazo (or oxazolo) [4,5-
b]pyridines Vac and 2-(4-[N-(4,6-Dioxo-2-thioxoperhydropyrimidin-5-ylidene) hydrazino] phenyl) imidazo(
oxazolo)[4,5-b)pyridines Vb,d. r

Vv X 7 m.p.("C) Mol. Form. Analysis %
solvent of cryst. yield (mol. wt.) Calced. Found
>300
: NH 0 Dioxan/ EXOH Cys Hyy N7O, C 55.02 55.42
66 349.29 H3.17 3.33
5300 N 28.07 2821
b NH : C52.60 52.69
8 Dmxa:; EIOH Cy6HyN;0,S 365.36 H.3.04 3.40
278-280 N 26.84 26.90
c 0 0 DMF/E10H C|-3H|o NsO, %5;’-01 : 527;)4;
65 50.26 : !
d 285-288 N 20.83 20.53
0 s DMEF/ EtOH CigHyo Ns0,S % 5246 522;:
65 366.34 .
N 22.94 22.85

(LR: KBr em ™) Str.: for Vd :3 (NH)

: A 13600 -3200

H-NMR _ (DMSO B-ppm) for Vd:d.1 s
oxazolopyridine 6-H); 7.61 (d,, 2H, phenyl C2

B4AR(d, IH, oxazolopyridine CS-H ). -H and C6-H);

(C=0), 1630-1610 (C=N, ¢
» oxazolo and pyridi ieti
(52H2NH of perhydropyrmidine moiety, and pyridine moieties)

DO exchangeable ); 7.3¢ (LI

8.1
9-8.22(m, 3H, phenyl C3-H , C5-H and oxazolopyridine C7-H)

1.0 v
EIMS (mf2) for Vd: M/z (%): 368 (M+ 2) (‘o ‘»Sg)i- NEN ?%% ::,;mg able,
General  procedure  for . o
2_{‘_"”1(3.
methylene) h . is(cyano) 0. ) .

45-0) pyr?id l:’:n\fil:ﬁ ‘phenyl} imidazo(or oxazolo) g:ﬂi 01;)'211‘110:1)' in ethanol (:cmtninmt%| Sﬂ?g’
The respective diazoni : odium acetate trihydrate with $
was l;ded dm: siazonium salts (R= H,Br) solution and cooling. The reaction mixture ia_e. kept in ice "

Wise 1o 2 solution of malononitrile % fud .thm filtered. The product was dried

Table3: 2-{4-[N'(Bis(cyanc) methylene) hydrazino] pheny])

crystallized (Table 3),

Vi X R m.p.(* (or oxazolo) (4,5-b) pyridines Via-d:
solvent (-.!‘ USS,L yield Mol. Form Analysis %
(mol. wt. ) “ Found
2 NH " >300 Caled.
DMF ' 5
smu H Cis Hy N, cng.l-Q 32350
b NH Br DN{;?'O_““‘-—f 28728 N33 | 35
B C":‘“- N;Br oy . b
< | o | ! N
83 Cis Hy N,O 2 .80 234
d 270274 288.26 N 2§ 15 '_29'/61/
85 C,,?, NeBrO %‘? 9021 : 1;6990
(LR: KBr cm ™) Str.: forVie :3650-3000 67.16 es |2
"H-NMR ( DMSO , &-ppm ) forVIe:7 (HD, nm (CN, malony nitrile — N 22-8___/_-) ol
SO, &-ppm ) 40 (¢ IH, pyridine Co.yn maiety), 1630.1 dinem0 oy
i G054 1 oo S, o ot S e A
: TR 195 (I, Ny ;8.22(m, 3H, R

N=C . DO ﬂﬂ:hlngelble) .
42 A '
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EIMS (ava) forVie:Miz (4); 289 (M+1)” (18.4), 2880M) " (100)

General procedure for 2-(4-[N’- (3,5-Diamino-
ol-4-ylidene) hydrazino] phenyl} imidazo (or

" hydrazine (0.5 g, 99%, 0.0lmol) was added and
. ‘ refluxed for 0.5 h. The reaction mixture "was
.mmm)la,s-blpyridina Vila-d: - evaporated, washed with water, dried and crystallized
" To a solution of the cormresponding dicyano (Table 4). : :
 derivative Vla-d (0.0lmol) in ethanol (20ml), - C ‘ :

Table 4: 2-{4-[N*- (3,5-Diaminopyrazol-4-ylidene) hydrazino] phenyl} imidazo(or oxazolo)[4,5-b]pyridines VIla-d: -

VIl X R ) m.p.(°C) Mol. Form. Analysis %
' : solvent of cryst. yield (Mol. wt ) Calcd. Found
3 ;

o | m H v Cys Hy Ny LI et
| 82 319.33 N3948 | 39.50

Cas524 | 4570

b NH Br ;igg Cis Hia NoBr 1.3.04 2.60
‘ ‘ 89 39822 N3L66 | 3130

758-261 Cs5625 | s6.44

e 0 H DMEF/ propancl Cis HaN:O H1.78 3.53
| 85 32031 N3498 | 3461
370-274 C4513 | 4550

CysHy 1 NeBrO
d 0 Br DME/ ;;nptnol g }I;l 221.3?7 1 272352

(O=N, pyrazole moiety).

VLNMR ( DMSO , 6-ppm ) for VIle:6.33(s, 4H, 2NH,, D;0 exchangeable);
,phenyl C3-H and C5-H and ); 8.54 (d, 1H, oxazolopyridine C5-H

phemyl C2-H and C6-H);8.25( m, 3H, oxazolopyridine C7-H
1, 1085 (5, IH, HN-N=C, D,0 exchangeab,) .

(LR: KBr em ~') Str,: forVIle : 3520-3000 (NH,, NH), 1620 (C=N, oxazolo moiety), 1605 (C=N, pyridine moiety), 1570

7.44 (t,1H, oxazolopyridine C6-H); 7.91 (d, 2H,

LIMS (m/z) for VIle: M/z (%): 321 (M+1)* (242), JZO(M)?U 00).

Genernl  procedure  for 2-|4-Arylazophenyl]
imidazo (or oxazolo)[4,5-b] pyridines VITla-k

Diszonium salt 11 (0.01 mol, X =NHO, R=
H,CLBr.)) was added step-wise while cooling in fce/
" sl mixture to @ solution of the respective phenolic
compound (0.01 mol) in an agqueous solution of
sodium hydroxide .(4 ml, 10%) with stirring and
cooling The reaction mixture was kept in ice for 2 b
and then filtored, washed, dried and crystallized
- (Table 8). '

"H-NMR ( DMSO , 8-ppm ) for VIIIa:

7.02 ( d2H,C3-H snd CS-H of phenol moiety);
131 {1 1H, 06-H of imidszopyridiac); 7.87 (4, 2H,
C3-H and C6-H of pheno! moiety); 8.07¢ m3H, C2-

- B, CsH of phenyl and C7-H of imidazopyridine);
@ INCIH , CS-H of phemyl md CS-H of
midunpyridine). 1041 ( s, IH, OH D:O.
‘Ocdangeable), 13.6(s,IHNH of imidszopyridine,
D,0 exchangeabic) _
EIMS  (mb) for V"Iis:
: f"'*"’:'(zl;ze),- sson? (100).
IS e me Ve '
Y - & . { M/z m)
R e’ o.n). 261 00
- '?:” DMSO , §-ppm } for compound VI
i ot G4 of naphihot moiety); 725 (1
b o Enidazopyridine); 749 (1, 1H, C6-H of
Wolsty} . 764 (1, IH, C7-H of naphihol

Mz (%) 316

R i CBH of naplthol moien: 79

iRy ;
' Weidaomyridine and CS-41 of eaphthol

N

moiety); 8.17 ( d,1H, C6-H of phenyl); 8.4 (d, 2H, -
C5-H of phenyl and C4-H of naphthol moiety); 8.5
(d, 1H, CS-H of imidazopyridine); 8.8 (s, 1H, C2-H
of phenyl); 13.66( br.s, 1H, imidazopyridine NH,

DO exchangeable);15.74(S, 1H, OH, D;0

exchangeable)

EIMS (m/z) for VIIJ: o
MUz (%): 493 (M+2)* (3.43),491(M)" (100).

'H-NMR ( DMSO , - ppm ) forVIIlh: o
221 ( s, 1H, CHy); 6.98( d,1H, C5-H of o-cresol -

- moiety); 745( t, 1H, C6-H of oxazolopyridine); 7.69

(&, 2H, C2-H end C6-H of o-cresol moiety); 8.02 (d,
2H, C2-H and C6-H of phenyl); 8.26( d, 1H, C7-H of
exazolopyridine); 8.41 ( d, 2H, C3-H and C5-H of
. 8.56( d, 1H, C5-H of oxazolopyridine);
10.39{ s, IH, OH, D;0 exchangeable). ‘
EIMSm/z) for h: Mz (%) 330

| B @050, 000 (100,

1-NMR ( DMSO , 8 ppm ) forVIIIj:
6,81 ( 4, 1H, C3-H of naphthol moicty); 7.4 (™

‘38, C&-H of naphthol moiety and c6-H of

OXAZ0 idine); 7.5-7.7 ( m, 2H, C7-H and C8-H of -
paphthol moiety); 7.91-8.02 (m, 3H, C2-H, CE&-H of
pheayl and CS-H of naphthol moiety); 824(4, 1H, -

.H of ox ;dine); 835 (d. 2H, C3-H =nd
~ C7-H of oxazolopyridine); 1 o mog bl

©5-H of phenyl), 8.53 ( & IH, C4
moiety  oxazolopyridine); 856 ( & IH, CS-H of -
"y 15,.'7. 1S, IH,- O, D10 B
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:dines VIlIa-k.
5-b] pyridines
lazophenyl] imidazo (or oxazolo)[4,5-61P
MZ‘H'M azop Anal m
m.p-('C) ; Calcd.
solvent of cryst. l\(dn::;lF\:'Ln; Foupg
vin | X | R Ar yicld C6857 | i~
>300 CysHi3NsO H4.16 413
o | DMFECH 315.33 N2221 | 2y
o R G C6930 | 68y
>
. 0 H4.59 43
CH, Acetic acid Cyy His Iz’ N 2126 2 0
329.3 62
b NH | H OH 80
>300 C65.25 6564 |
S DMF\toluene | Cis HIJ3 1;';?2 g ;'19?6 ;1020
c NH | H _Oou 83 331 ‘
>300 C63.51 63.52 |
C00H H 3.65 3.15
toluene | CysHi3NsOs
¢ |NH| B _O-ou DM 359.34 N 19.49 19.40
>300 C 59.47 59.80
ic acid CyHNsOBr H3.17 2.97
e | NH| Br °" A 444.29 N 15.76 15.75
e |
o Acetic acid CxH,N;OI .
f NH ! m 76 4911‘.29 N 14.26 1436
>300 C 68.35 68.55
0 H -OOH DMPF\ toluene C||H|2N401 H 3.83 4.02
£ 80 316.32 N 17.71 1734
H, 290-293 C69.09 68.90
DMF\ toluene C]gHuN‘O; H4.27 422
ho [ O |H oH 67 33035 N 16.96 16.54
COOH 280-283 C 63.33 63.33
0 H DMFR toluene C|9H|1N404 H 337 3.32
' or - 66 360.33 N 15.54 15.50
>300 C72.12 71.97
OH DMR toluene H3.86 3.54
60 366,38 N 15.29 157
269271 C59.34 59.30
OH DMF\ toluene H 2.94 32
e &2 CatluNOaBr | (17558 12.75
44527 :
(LR: KBry em ™) Str. for VIITa-k : al] th -
3650- 3150 (OH & NH in imidazopyridines & COBH | roge0 ¢ followin

1600 (C=N of pyridine moicty), 15801560 (N=N).
EIMS(m/z) for VIIj: 0=

Mz (%): 367(M+1)* (25.32), 366

+
EIMS(m/z) b

for VITIk: M/z (%): 446(M+2) (50,54
General procedure for 2-
Jimidazo (or oxazolo)[4,5

To a solution of the
(0.01 mol) in absolute ¢
0.5ml of glacial acetic

[4—Arylidennminophenyl
-b]pyridines IXa-v

corresponding amine Ia-h
thanol (30 ml) containing
acid, the corresponding

) 4440M)7 (53.51), 1430100)

ted
aromatic aldhyde (0.01mol) was added ?nd‘ havﬂs
under reflux for 3h. The reaction m
tvaporated under vacuum. The rcsldul 6):
Wwashed, filtered, dried and crystallized (Table

g left -
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6: 2.[4.Arylidcnaminophcnyl Jimidazo (or oxazolo)[4,5-b]pyridines IXa-v

Table
— ] . R Q m.p.CC) Analysis %
IX g | selvent of eryst. yield Mol. Form.
(mol. wt ) Calcd. Found
— >300 Dioxan/cthanol
76 C7649 | 7633
N NH H —Q c;;'g';';"‘ H4.73 429
' N 18.78 18.68
| ——" >300 Dioxan/cthanol C 72.60 72.60
b NH H OH 71 CysHy NO H4.50 436
i 314.35 N 17.82 17.63
— " >, ioxan/ethanol
- u OH o C72.60 | 72.60
c CsH1 NO H 4.50 4.99
314.35 N 17.82 17.44
— >300
—@-Cj Acetic acid C 68.57 68.88
d NH H 69 C]qHquCI H3.94 4.10
332.80 N 16.84 16.51
B < > et ce647 | 66.16
c NH H NO, DMF\ toluene CsHisNsO; H 3..82 3..88
82 343.34 N2040 | 20.11
ON, >300 C6647 | 66.70
f | NH | H _@ DMF\ toluene CisHiaNsO; H3.82 4.02
68 34334 N20.40 | 2030
>300 C6049 | 6020
g NH H _@-Br Acetic acid ClgHuN‘Br H347 3.83
81 377.24 N 14.85 14.80
Br 2,;;2;13 , C 60.49 60.77
Dioxan/ethano CyoH;sNBr H3.47 3.79
h NH H 1o 13Ny
‘D 79 377.24 N 14.85 14.94
oN >300 C60.41 60.89
i | Nu cl Acetic acid C1sH2NsO:Cl H3.20 3.50
76 377.79 N 18.54 18.30
o >300 C 54.05 54.51
N Acetic acid CsH12NsO;Br H 2.86 243
i NH | Br 77 42224 N16.59 | 1681
o,N _ >300 . C48.63 | 48.68
Acelic acl 242
k CysHaNs04l H 2.58 :
NH —@ ” "469.23 N1491 | 1472
>300 c7624 | 7625
! Dioxan/propanol CysHisN;O H 438 4.35
o H 69 299.33 N 14.04 14.10
1
m 235-238 C 7237 72.00
- —@——d-l Dioxan/propanol CigHiN102 H 4.16 4.33
. L\‘ 0 H 69 315.33 N 13.33 13.02
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Table 6 (Cont.) . oropanol 1 1aN30; H 46 4
xan/prop i A
oH Dio i 315.33 N133s lq}_ul‘
I 261 T
258- C68.
DioxanfpmpaHOI CmleN]ClO H g:; 68.40
a 33377 - 32
74
H —O N 1259 123
0 0 —_—
>300 C6628 |
tic acid/ H,0 CioH3N4O, 6.53
Ace H 350 | 5
NO, 73 34433 N 3
—1
oN 280283 l C6628 | g5
Dioxan/prop2no CisHiaNLO; H 350 | 3
g | 0| H 6 344.30 N1627 | 16;
260-262 c 603:' so_h‘n
—QB‘ °'°"““2’g°”““°‘ CuHiN:OBr | H 320 | 29
"l | 378.23 NILIL | ogs
256-259
Br. salale C6034 60.60
N 0 Acetic aaclldl 10 C|9H|1N3Bl'0 H 320 .00
H 378.23 N 1111 10.84
ON . 204-207 C 6025 | 602
t | o | a D‘°"“§"8'°pa"°l CHuN,CIO; | H 203 | 33
378.77 N 14.79 1434 -
0 269-273
N Acetic acid/ H,0 C53.m 5380
u 0 Br 68 C“H"N‘Bfo-l H 2.62 i
42323 N 1324 12.75
O,N 250-253 !
Acetic acid/H,0 . C48.53 ‘;i:&
¥ 0 I 69 CisHuNy1 Oy H 236
47022 N 1191 | 1.7
{ LR :KBr em ")slr; Comp

ounds IXa-v showed the
3600-3200- (NH in imidazopyridines and OH in
1620-1600 (C=N of pyridine moiety),1480-
'"H-NMR (DMSO,5-ppm) for IXa

7.29(t, TH, C6-H of oxazolopyridine), 7.41.7.7

(m,5H,of benzylidine); 7.84-8.09( 4, 3H, C2-H and
C6-H of phenyl and C-

TH of oxazolopyridine ; 8.20-
- 842( d,3H,C3-H and C )

C: 5-H of phenyl and C5-H of
oxazolopynd{nc); 8.73( s,IH,CH of azomethine ),
13.50 (s, IH, imidazopyridine NH, D,0 exchangeable).
EIMS (m/z): forlXa; + :

/2 (%): 2990M+1)7 20.41), 298 My (109,
EIMS (m/z); forIXc: |

‘m/z (%): 315M+1)¥ 20.61), 314 M)¥ (100),

 EIMS (m/z): forIXg:

46

following genera) absorption bands: iy}
-opounds IXb,c,m,n),1640-1620 ( C=N of oxazolo or imidazo mai
1500(C=N of azomethine),

+

m/z (%): 378M+2) ¥ (100), 376 (M) * 975
H-NMR (DMSO,5-ppm forIXn: gine) T

731 (4 1H, C6H of oxaz0lopyT 1 Of
7.49(m, 6H, C-2H,C4-H, C-SH, C6'“; cHH
H o 2-H.C6-Hof phenyl); 8.19-8:25(3H 75y,
H of phenyl, C7-H of oxazolopyridine ); n.let.hi“‘ o
C5-H of oxazolopyridine); 8.60(s, 1H, 220 -
9.61(s, 1H, OH, D,0 exchangeable).

EIMS (m/z): forIXn:
Wz (%): 316(M+1) T (21.91), 315 M)
EI_MS(mIz) : forIXp:

Wz (%): 3a50M+1) ¥ (22.48), 344 (M)

* 100

Y000 ‘A
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General procedure for 2-[4-( 3-Chloro-2-0x0 -4-
substituted phenylazetidin-1-yl) phenyljimidazo(or
oxazolo)[4,5-b]pyridines Xa-d

To a well-stimed solution of the respective
ozomethine IX d,g,0 or r (0.01mol)and triethyl amine
(02 mol)in dry dioxan (50 ml), monochloroacetyl-
chloride(2.25 g.0.02 mol) was added drop-wise at

room temperature. The reaction mixture was stirred
for another 5h and left at room temperature for 5 days.
The precipitated triethylamine hydrochloride was
filtered of; the filtrate was concentrated to a minimum
volume and poured into cold water. The solid product
was scparated, dried and crystallized from the
appropriate solvent (Table 7).

Table (7): 2- [4- (3- Chloro-2-0xo -4- substituted phenylazetidin-1-yl) phenyljimidazo (or oxazolo) [4,5-b] pyridines

Xad
m.p.(°C) Mol. Form. 1. Analysis %
X X R solvent of cryst. yield Wt.) s Cnlt::fl = F/‘f)und
255-259 C61.63 61.63
a NH Cl EtOH/Dioxan CyH\(N,C1,0 H3.45 3.717
28;53291 409.27 N 13.69 13.28
-2 C55.59 55.79
b NH Br EtOH/ Dioxan. CyH,(NBrClO H3.11 3.25
68 453.72 N 12.35 12.65
218-221 C 56.59
c 0 Cl Dioxan Ca; Hpy N,CLO, H2.94
63 410 N 9.43 9.80
228-231 C 5320
d 0 Br Dioxan Cz]HnN;BI'ClOz H 2.76
68 454.5 N 8.86 8.53

(LR :KBr em ")str. for compound Xb :
3650-3200 (NH), 1720 (C=0), 1630 (C=N of
imidazo moiety), 1610 (C=N _pyridine), 780 (C-Cl).

'H-NMR (DMSO,5-ppm) for Xb:

721 (t, IH, C6-H of imidazopyridine ); 7.68-
82( m, 7H, C2-H, C3-H, C5-H,C6-H of C4H,-Br,C2-
H,C6-H of phenyl and C-7 of imidazopyridine); 8.31
(d2H,C3-H and C5-H of phenyl); 8.34(d, IH,
imidazopyridine C5-H ); 8.6 (d,1H,N=CH-of p-lactam
ring ); 9.93 (d,1H,COCHCI of p-lactam ring, D,0
exchangeable); 12.7 (s,1H,NH, imidazopyridine NH,
D,0 exchangeable).

General procedure for 2-[4-(4-Oxo-2-subsituted
phenylthiazolidin-3-yl)  phenyl] imidazo (or
oxazolo) [4,5-b]pyridines XIa-d

A mixture of equimolar amounts of the appropriate
azomethine derivatives IX fgo0 or p and
mercaptoacetic acid (0.01 mol of each) in dry
benzene(100 ml ) was refluxed using a water separator
until theoretical amount of water had been collected.
Benzene was evaporated under reduced pressure and
the residue was crystallized from the appropriate
solvent (Table 8).

Table 8; 2-[4-(4-Oxo-2-subsituted phenylthiazolidin-3-yl) phenyl] imidazo (or oxazolo) [4,5-b]pyridines Xla-d

m.p.CC) Mol. Form. (mol. Analysis %
- X —@R' SOIVS.’?:I(‘:F“ wt) Caled Found

o Aoetia acid Q5% |5

a NH _@ 69 C"?l'ﬁ’?’s N 16.78 16.58

K S

N —Qnr D‘°’“’2£E'OH' Canljtss‘l‘{:,g'os N12.41 12.00

A o com

| 0 "@"‘0: D ioxagg EtOH Ca 4!1{1';;,]:60‘5 N 13.39 13.44
T TETEY (6188

‘ ° _Q"Cl Dig’%isgjjétlou Cz:“ﬁal;ﬁs%lozs lt} %432 %'(;).21
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(LR :KBr em ")str.for XIe: showed the following

tion bands: .
nbs:%o?éﬂ), 1620 (C=N of oxazolo moicty), 1600
(C=N of pyridine moiety).

d (XIc)
'HNMR (DMSO,5-ppm) for compound (A1€)

3.95-4.(16 (d of d ,2H, CH; of oxothiazolidinyl
group);6.87(s,IH,-N-CH-S-); 739 ( , IH, C6-H olt:
oxazolopyridine);  7.61-7.75 (m,4H,C2-H,C6-H o
CgH-NO,,C2-H and C6-H of phenyl group);8.16 ( d,
5H, C3-H , C5-H of CgHNO; ,C-3, C5-H of phenyl
group and C7-H of oxazolopyridine); 8.50 (d,1H,C5-
H of oxazolopyridine).

EIMS(m/z)lor{TVc): + +
m/z (%):420 (M+2) * (5.2 %), 418 (M) * (100).

Molecular modeling general methodology:

All molecular modeling studies were performed on
a Silicon Graphics workstation, running under IRIX64
operating system, using Hip Hop procedure of catalyst
software (version 7.7).%” The molecular model
produced by catalyst is called a hypothesis
(hypothetical model). A catalyst hypothesis can
contain an arbitrary set of 3D data, 2D (topology) data,
ID (scaler) parameters, and constraint descriptions.
The basic modeling methodologies leading to the

O~
/ R
\N N
(12a-c)
R = (CH,),C,CLBr

Best conformational analysi
{ ysis was performed fo
cach compound using a threshold of 250 confunner;

per molecule and a maximum
for conformer energy. value of 20 Kcal/mo)

Aflerwards, the emerged confo

coolgp;:und were used to b
~ model using Hip Hop method of catal st program. Hj
Hf:ﬁm'tootlh identifies the common cgcml;rc:l fcatt}l:;z
wi ¢ lead compounds star
» . m ﬁo

conformers of the principle t:umpoundg in lhﬂe1 llh:l
zogpounds. Compound 10(Y = CH,X=§,7= OeaR

1) took a value of two in the principle t:olumn z;nd

considered to be the princi
' ple one. In addj;
following parameters were loaded intoaf:t:mn' .

uild up the hypothetical

rmers for each lead

phannacophorc- lfased alignmens
conformational analysis, molecule fitting, ¢, (eg,
performed  with t(::,l)alyst using the implér;, :‘Ere
chemical featurcs and the energy Minim leg
procedure. Conformational  analysis Qtigy,
implemented in the program using the aboye dose )
minimizer coupled to "poling" function o beq
conformational variation and the BEST a'aorilhmmc“
latter intends to optimize the conformationa) ¢,

versus the size assembly ©", erags

Catalyst pharmacophore construction (j
generation):

Generally, the hypothesis generation
catalyst was based on the analysis of the training (leaq
compounds in their most stable conforma; )
Consequently, the common chemical featyres of:ht
training set compounds as well as the valid :
arrangement of these chemical features are ysog g
generate the pharacophore model.

YPothesiy

Within

In the present study, best conformational analysiy
using catalyst program, was performed using 7 oot
compounds (122-¢c) and (13a-d)" grder s

approximate all energetically accessible shapes the
molecule may adopted.

o X
SN e

(13a-d)
X=NH,0,S Y=N,CH
Z=0,5,CH, R=H,CLB:

bond donor (HBD) and Hydrophobic (H) functios
were specified to be the chemical features that would
be considered in the generation of the hypotheticd
model. At the end of these procedures,
Pm_gmn generate 7 hypotheses, ranked according ¥
their scores, which most likely express the comm’
chemical features of the lead compounds. Among o
generated 7 hypothesis, the highest ranking ane is &
most  likely expressed the common f¢2
composition of the lead compounds (Figure )

The highest ranking hypothesis composed of (

bond acceptor). In order to test
Pharmacophore model, the

Cl) and gave a fit value = 4 .

i) |
-
four features (Two hydrophobic and W0 hﬂg':d '
the E<™ .
highest md‘;.“; ; |
hwoﬂ}eli'cal model was subjected for mapplang().ﬂ"
 the principle compound 10(Y = CH, X = 57
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Fig 1:

Hypothesis with constraint dimension

Validation of the hypothetical model The performance of the modified hypothetical model was evaluated by
fitting the following test compounds ( IVa, Vb, VIIc, VIIIj, IXa, Xb and XId)

o H,N
H N o
= N=— | Z I N= _
/ NH y/ N N
| N NP H
\N N H 0 HN
0 Viic
NN
= N }\I_ r%s N N/ N
< N )N N
N N 0
Vb VIIIj

B H
OO (OO

Xa o CHCI
Z 0 H Xb
- OO
. x |
N~ N S
o
' XId
Fittip ope §
Mode} ’Eere Hons to the modified hypothetical allowed to fit to the modified hypothesis using best fit
“Oformatigng o Plshed through; firstly, best option and the fit values of the test compounds were
o 250y Y5 Was done utilizing a threshold ~ obtained. Table (9),Figure (2) the obtained fit value for
:f 20 Kealmoj ropcr molecule and a maximum value each compound is a measure of how many and how
“lormers of - conformer encrgy. Secondly, the well its functional features fit to the features of the

tach M
| compound In the test set were pharmacophore.
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Table (9): Fit values of the test compounds

compound Number of Fit value
conformers
[Va 90 At
VE 42 2.59
Vil 92 2.94
VIIIj 90 2ok
IXa 42 2.60
Xb 90 2,59
XTd 92 2.94

Figure 2: showing fitting with hypothesis

Compound [Va

Compound IXa

Preliminary antimicrobial screening®

The antimicrobial activity of four compounds was
tested apainst representatives of acid fast bacilli

(Mycobactrium Pheli), Gram-positive
(Bacillus Subtilis, Sarcina Lutea and Staphyl

bacteria
ococcus

50

Compound XId
aureus), Gram-negative bacteria (Es¢
Proteus vulgaris and Pseudomonas aeré
Yeast (Candida._albicans, Toruiopsis El%C
Candida tropicalis). Applying the agar ¢ (Dif )¢
method using trypticase soy agar mediu™

herichia """‘
inafﬂ):.:z
brotd st
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-~ Ucarturk, N,; Eur. J. PH. Sc.,

tested compounds were dissolved in DMSO at
concentration of 20mg/Sml then 201 were aseptically
added to the discs of Whatmann No. Ifilter paper Smm
diameter (400 pp/disc). 20ul of DMSO is used as

, negative control as well as discs of Ofloxacine (OFX,

Oxoid) end Ammphotricine  B,(AmpB,Oxoid),5
pg/disc each were used as a positive control, The discs

_were then placed onto the surface of the inoculated

plates previously prepared. The plates were incubated
inverted at 37°C for 24 h in case of bacteria and at
25°%C for 48hr in case of fungi (yeasts). Afer
incubation, the inhibition zones were recorded in mm

Table (10): Antimicrobial activity of tested compounds

and the results arc interpreted as in table 10. Dim&a
less than Smm indicates no effect. :

RESULTS AND DISCUSSIONS
Most of the tested compounds showed moderate

_ antimicrobial activity against Gram-negative bacteria

(Proteus vulgaris and Pseudomonas aeruginosa), but
week or no effect against Gram-positive ones.
However most of these compounds exhibited week or -
no antifungal as well as no effect againsi
Mycobaclerial species.

AM- ]

Microorganisms Va Vb Vilc VIIlj IXa Xb Xld OFX PB

E coli ' 1

ATCC 10536 = g - . 10 12 13 29 ;
Proteus vulgaris :
NCTC 4175 - 19 13 - 12 11 11 38 J
Pseudomonas aeruginosa
CNCMA 21 16 13 19 16 15 25 8 29 !
Staphylococcus aureus 5
ATCC 4175 - - 0 " - 18 8 32
Sarcina Jutea® 10 - 8 10 10 18 5 30 |
6633 10 10 18 . i
Mycobacterium pheli* . . - - - 5 - 25 §
Candida albicans ATCC .

, - - - 10 25 ¢

60198 8 8 2 !
Candida tropicalis® - - - - = = - - _3;
Toruloposis glabrata® 8 - - — 8 = - ks 2 3
*. OFX: ofloxacine (5 pg/disc) and AMP.B: (5 pg/disc) positive control.

-no intiibition zone, + diameter of inhibition zone 10mm, ++ diame
diameter more than 23mm. *; laboratory collection strains.
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