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ABSTRACT

Several 4-{4-(substitutedglycylamino)-phenyl}
-1,2,3~-selenadiazols (IV) and 4{4-(substitutedg-
lycylamino)phenyl}t=-1,2,3-thiadiazoles (V) were
prepared for evaluation of their antimicrobial
activity. 4-chloroacetylaminoacetophenone (I)
when reacted with different amines ‘gave 4-gly-
cylaminoacetophenone derivatives (II )., Conden-
sation of II with semicarbazide furnished the
corresponding semicrabazones (III). Oxtdative
cyelization of (III) eitther by selenium dioxide
or thionyl chloride afforded IV and V respvecti-
vely.

INTRODIINMTION

Both selenadiazoles and thiadiazoles are known by their
antibacterial and antifungal activitieslﬁs. Also amino acids
or its derivatives possess a very important role in biological
aSpectss, these reports promoted us to synthesis 1,2,3-selena~
and/or thiadiazole ring containing amino acid moieties with the

hope that such incorporation will show improved antimicrobial

activity
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EXPERIMENTAL

Melting points were determined in capillary tubes on a Thomas-Hoover-
Uni-M21t apparatus and are uncorrected, The time allowed for the completion
of the reaction and the purity of the prepared compounds were controlled by

1

means of T.L.C. The HNMR spectra were obtained in MeZSO—-d6 with Me4Si as
1 _

internal standard. I R and HNVR were consistent with assigned structures

for all compounds:

l1- 4-N-Glycylaminoacetophenones (II)
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Amixture of 4-chloroacetylaminocacetophenone . I1(0.01 mol) and the ap-

propriate amine (0.015 mol) in dry toluene (50 ml}was refluxed for 3hx., The
amine hydrochloride was filtered off and the organic layer extracted with

I'N HC1 (3 x 30 ml). The acidic extract was neutralized with sodium carbonate
solution and the precipitated solid was then filtered, washed with sodium ca-

rbonate solution, dried and crystallised from the proper solvent ( Table 1),

2- 4-Glycylaminoacetophenone Semicarbazone Derivatives (III):
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To a solution of II (2¢) in ethanol (50 ml) was added a solution of a
mixture of semicarbazide hydrochloride (2g) and sodium acetate (3g) in water
(20 ml). The reaction mixture was refluxed for one hour, evaporated to one
half of its volume and then poured onto ice-water. The precipitated solid

was filtered, washed with water, dried and crystallised from the appropriate

solvent (Table 2).

3- 4{4-(substitutedelycylamino)Phenyl}-1,2, 6 3-Selenadiazole (IV):

The semicarbazone III (2g) was diss®lved in boiling acetic acid (40 ml) .
To this boiling solution was added, portion-wime with stirring,powdered sele-
nium dioxide (0.82¢g).After complete addition, boiling and stirring was conti-

nued for l1h, The reaction mixture was then filtered on ice-water and the

solid precipitate was extracted with chloroform. The organic layer was wa-
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shed with 10% sodium bicarbonate solution, water and finally dried over anhy-
d rous sodium sulphate., After evaporation of the solvent, the solid product

was crystallised from the suitable solvent (Table 3),

4- 4-{4-(Substitutedglycylamino)Phenyl}-1,2,3~thiadiazoles (V):

Thionyl chloride (9 ml) was gradually added to the semicarbazone 111l
(3g) and the mixture was gently warmed and then left for 50 min at room tempe-
rature. An ice-cold saturated sodium bicarbonate solution was then added.
The product was extracted with chloroform (120 ml) and the organic layer was
washed and dried, After removal of the solvent in vacuo, the solid product

was collected and crystallised from the suitable solvent (Table 4) .

RESULTS AND DISCUSSION

o
In a previous wark we reported the synthesis and antiba-

cterial activity of some thiadiazole and selenadiazole, In this
context we describe the synthesis of some new 1,2,3-selena-and

thiadiazole containing amino acid moieties and screened in vitro
for their antibacterial activity. The starting 4-chloroacetyla-—-
minoacetophenone was prepared as detailed 1in literature7. The

interaction of (I) with different amines such as piperazine, mo-
rpholine; piperidine; 2-aminopyridine, 2-aminothiazole, ethyla-.
mine, p-chloroaniline and ~p-anisidine in dry toluene;4-glycyla-
minoacetophenones (II) were obtained in high yields, These com-
pounds were easily condenS8ed with semicarbazide hydrochloride 1in
dilute ethanol solution to gfford the corresponding semicarbazone
derivatives (IIX). The purified semicarbazide derivatives II1I

were subjected to oxidative cyclization8 by either selenium dio-

side in glacial acetic acid or thionyl chloride, where the 4-{4-

(substitutedglycylamineo)phenyl} 1,2,3,-selenadiazoies (IV) an g

4-{4-(substitutedglycylaminb)phenyl}l,z,3-thiazoles (V) were obta-
ined3 SCHEME 1.
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Antimicrobial Activity:
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The selenadiazoles (IV) and thiadiazoles (V) were evaluated
for their in vitro growth inhibitcery activity against strains of

gram-positive and gram—negatiﬁe bacteria using agar cup diffusion

9
technique ’10. The least square method was adopted to calculate

11,12

the MIC (ng. mole/ml) values of the tested compounds relative

to tetracycline as a reference » Within the series of selenadiazo-
and 2~aminothiazole_IV derivatives sho-

b | f
wed more activity than the rest of the compounds tested. For the

les IV, the morpholino 1V

thiagdiazole derivatives they are generally less active than the se-
lJenadiazoles, The most effective compounds being the morpholino

and 2-aminopyridine V derivatives,

oY 2 - inothiaz¢ Vv
v and amino azole f o

(Table 95).
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BN . . _ i _ . ; .
1m.r - : | o Solvent of Analysis,calculated &(found)(%)
=" Compound R m.p.c Yield % Molecular Formula . i —
A _ - . Crystallisation C H N
o e _ "ﬂ e e aon e — _ _ } _ ; ,
HHm NIND.IZMHHurn 112 90 Benzene nwpzmwzuoa . 55.56 7.74 14.14
(56.7) (7.7) (14.2)
I 0 9 96 0l / C,,H. N0 64 12 6.87 10.68
HU _ N- | > 6 toluene/petroleum 14118MN293 . .
| S— ether
| _ (64.3) (6.9) (10.8)
- _
{ N- N
N HHO }N7 95 wmmwm:m\vmﬁwowmca nwmzmozmom 69.23 7.69 10.78
- (69.3) (7.7)  (10.8)
HHQ ONImZI; 123 89 Toluene nwmzwmzmom. 65 .45 7.27 12.72
(65.5) (7.3) (12.9)
I _mmlezm;. 167 9% Dioxane Cy 5Hy N30, 66.91 5.58 15.61
(66.9) (5.4) (15.8)
. e
IT, Prm - 120 93 Ethanol C,3H 3N50,8 56.72 4,72 15.27
. - (56.8) (4.7) (15.4)
HH@ p-CIC H, NH- 176 88 Ethanol mHmIHmzmomnH 63.47 4.95 9.26
(63.5) {5.0) (9.4)
HH: vunzuommzpzza 181 87 Methanol Owwzwwzmou 68.46 6.04 92.38

(68.6) (6.0 ) (9.1)
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Table 2 : Physical data of compounds IIl
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| o Solvent of >:m~<mwm.owwochwma &(found) (%)
Compound m.p.C Yield % Molecular Formula — e ——————
. crystallisation C H N
] H, N 50,84 7.34 23.72
I11 0 H-N N- 230 Dioxane on 6 mor : : .
(50.9) (7.2) (23.9)
Di H 4 6.58 21.94
111 O N-.. 320 Dioxane mHm NHZmou 56 42 . .
(56.6) (6.5) (21.8)
111 { N- 298 Dioxane/water nHmINmeom 60.56 7.25 22.08
(60.6) (7.1) (22.1)
111 NH- 250 Dioxane nwuzwwzmom 52.52 6 39 23.56
(52.8) (6.5) (23.3)
I1I O L 300 Dioxane C, Hy g0, 58.89 5.52 25.76
(58.9) (5.6) (25.8)
111 | mﬂzm- 237 Ethanol C,4Hy N.O,S 50.60 4.8l 25.30
(50.6) (4.7) (25.1)
111 v:nwunmzpzzn 260 Dioxane nHuIHmZmomnH 56.74 5.01 19.47
(56.8) (5.1) (19 5)
ITI p-CH_OC_H NH- 292 Acetone C,gH>1Ns04 60 . 64 5.91 19.71
(60.8) (5.9) (19.6)




Table 3 : U:%mwowu data of compounds TV
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. o _ Solvent of Analysis, calculated &(found) (%)
Compound m.p.c Yield % Molecular Formula ———m—m————
- crystallisation _ _ T & H _ X
. e
/ \
1V 2H,0+H-N N- 223 59 Ethanol Cy, Hs1NcOR5€ 43.52 >.44 18.13
a 2 \ 7/ 1421573
(43.6) (5.4) (18.2)
i . . w
v, 0 N- 212 6.2 Ethanol CqHq N, 0,5e 47.86 4.55 15.95
(47.9) (4.6) (16.0)
IV _ N- 290 55 | Ethanol OHmIHmzpo Se 51.57 5.15 16 .40
(51.6) (5.2) (16.1)
H<Q _mNImzzu 260 66 Ethanol OHNIHPZPO Se 46.60 4.53 18.12
(46.7) (4.4) (18 3)
IV o) 295 56 Dioxane C;sHy3NsO Se 50.27  3.63 19.55
_ (50.4) (3.6) (19.6)
IV __ wuzmu 210 50 Methanol nHwEEZmo Se 42.85 3.02 19.23
(42.9) (3.1) (19.3)
H<@ P-C1C H, NH- 280 60 Ethanol Cy ¢Hy3N,0C1Se 49.04 3.32 14.30
(49.1) (3.2) (14.4)
LV, P o:woomzrzzs 271 - o8 - Dioxane Cy9H Ny 055e 52.71 4.13 14.47
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Table &4 : Physical data of compounds V.

| °
e w0
2 _ e
i . Solvent of Analysis,calculated &(found) (%)
W Compound R m.p.c Yield % Molecular Formula —
o) m crystallisation C H N
QD
= T _ L
S
VD O
s v 2H,0 H-N  N- 273 70 Ethanol CynH51N04S 49,55 6.19 20.€4
o o @ 2 \ / 14 21573 |
W X - (49.6) (6.2) (20.8)
o K /\
Ly 0 197 74 Methanol C,,H, N,0,S 55.26 5.26 18.42
S & D \_ / 1411 6N4 02
.,m.,m. (55.3) (5.2) (18.5)
n < .
®
e m V_ 210 70 Ethanol C,gHygN,0 S 59.60 5.96 18.54
S 8 (59.7) (6.0) (18.5)
= O .
.mqw ,R_ nMImzzn 201 68 Fthanol /water npmxwpzpo S 54,96 5.34 21.37
0 O (54.8) (5.3) (21.4)
83 N
3 —
SR O NH 214 76 Ethanol C..H,.N.O S 57 .87 4.18 22.50
prS e 15135
£S (57.9) (4.1) (22.7)
S |
< By .
SV : : q; NE _ 315 70 Dioxane C13H1{Ns0 S 54.73 3.85 24..56
o S (54.8) (3.8) (24.7)
R |
¢t Q
e <@ P-C1C H, NH- 301 64 Methanol C; ¢Hy3N,C10S 55.73 3.77 16.25
el (55.9) (3.7) (16.4)
o ted
@S v, P-CH,0C (H, NH- 256 60 Dioxane C,4H; oN,0,S 60.00 4.70 16.47
(60.1) (4.6) (16.5)
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Table 5

Compound No.
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-1.235(r=0.98)

1V
1V
IV
1V
1V
1V
1V
1V

V

a
b
C

[

<« & < < <

-

d
e
£
g
h
a
b
C
d
e
f
g

Vi

Tetracycline

il

S.aureus

2.350(r=0.99)
0.710(r=0.96)
1.081(r=0.99)
1.230(r=0.99)
lnactive |
0.356(r=0.99)
Inactive

2.350(r=0.98)
2.350(r=0.99)
0.356(r=0.98)
Ilnactive

1.650(r=0.99)
1.750(r=0.99)
0.356(r=0.98)
Inactive

Inactive

0.400(r=0.99)

e

B.cereus

1.735(r=0.99)
0.571(r=0.98)
1.230(r=0.96)
2.302(r=0.99)
Inactive
0.400(r=0.99)
Inactive
Inactive
1.325(r=0.98)
0.400(r=0.98)
Inactive
Inactive
Inactive
0.400(r=0.99)
Inactive

Inactive
O-NWOAﬁHO.Wmv

K.pneumonla

0.509(r=0.99)
1.750(r=0.99)
1.650(r=0.929)
1.535(r=0.98)
0.356(r=0.99)
Inactive .
Inactive
Inactive
0.366(r=0.99)
2.580(r=0.99)
1.750(r=0.98)
Inactive
0.356(r=0.99)
Inactive

Inactive
I1:-356(r=0.99)

Molar Minimum Inhibitory Concentrations for Compounds H<m-: and <m::

F.coll

e

0.970(r=0.99)

0.608(r=0.99)
1.583(r=0.99)
1.230(>»-0.98)
Inactive
0.356(r=0.98)
1.356(r=0.99)
Inactive
Inactive
0.356(r=0.99)
Inactive
Inactive
Inactive
0.400(r=0.99)
Inactive

Inactive
O.POOAWHO.WQV
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