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ABSTRACT

Certain arylsulphonylureas and thioureas derivatives were s

ynthesized to be tested as hypoglycemic and antimicrobia) agents

in compurison with glibinclamide and sulphanilamide, respectively, The interaction of 3-chloro-2-[p-substitutedphenylamino]-N-
(4,su]p:1.1ny<>)'Ip.hcn_vl) maleimide (2) or its carbamate derivatives (3) with phenylisocyanate, phenylisothiocyanate or with
appropriate amine afforded the target products, Some of the new compounds showed considerable hypoglycemic and antimicrobial

activities.

INTRODUCTION

Arylsulphonylureas (I) are oral hypoglycemic
agents have been shown to stimulate the pancreas to

secrete insulin(!) They could act on pancreas B-cells
inhibiting ATP-dependent potassium (K+)-channels.(2)
Despite the availability of the well known aryl-
sulphonylurea derivatives (Table 1) as glibenclamide Ia,
gliclazide b, chloropropamide Ic, and tolbutamide Id;
arylsulphonylureas with extended plasma half-life(3,9)
still being needed. Therefore, the goal of the present
program has been directed to provide new compounds
with potential antidiabetic activity and with the aim to
investigate structure-activity relationship ) . The newly
suggested compounds have been designed to incorporate
maleimide moiety in addition to the arylsulphonylurea
or arylsulphonylthiourea structures.

Table 1: Arylsulphonylurcas (I) oral hypoglycemic

agents.
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‘ bee - Numerous derivatives of maleimide have also
e developed as potential antimicrobial agents 6-8) .
the - Present work, it has been also decided to evaluate

ewly synthesized maleimides for antimicrobial
Potencies.

CHEMISTRY

The synthesis of the designed new compounds
was achieved by the route depicted in Scheme 1. The
imidation of 2,3-dichloromaleic anhydride with 4-
aminobenzenesulphonamide according to the reported
procedure(9) afforded  2,3-dichloro-N-(4-sulphamo-
ylphenyl) maleimide (1). Aminolysis of 1 with aromatic
amines via Michael type reaction through activated ad-
dition elimination mechanism yielded the key inter-
mediate (2) in reasonable yields,

Treatment of 2 with ethylchloroformate in the
presence of anhydrous potassium carbonate afforded the
carbamate (3). Condensation of 3 with either
cyclohexylamine  or  propylamine  gave  the
corresponding  sulphonylureas (4a-d) and (4e,f),
respectively. Alternatively, sulphonyluraes (4g-i) and
sulphonylthioureas (4j-1) were obtained by condensation
of 2 with phenylisocyanate or phenylisothiocyanate in
refluxing acetone and dimethylformamide mixture.

Experimental :

All  melting points are  uncorrected.
Microanalyses were performed at microanalytical
center, Cairo University. Infrared spectra were carried
out using Pye Unicam sp 1100 spectrophotometer. The

IH-NMR spectra were recorded on Varian EM390, 90
MHz spectrometer using DMSO-d6 as a solvent and
TMS as an internal standard.

2,3-Dichloro-N (4-sulphamoylphenyl) maleimide (1):

To a solution of 2,3-dichloromaleic anhydride
(3.34 g, 20 mmol) in glacial acetic acid (40ml), the 4-
aminobenzenesulphonamide (3.44 g, 20 mmol) in
glacial acetic acid (20 mi) was dropwise added followed
by refluxing the reaction mixture while stirring for 1 h.
After cooling, the separated solid was filtered, washed
with water, and crystallized from dioxane, yield 95%,
mp > 300.

Analysis for CjgHgCIpN204S (M. Wt. = 321)

C H N
Calced 37.38 1.86 8.72
Found 37.5 1.7 8.8

3-Chloro-2- [p-substitutedphenylamino]-N-(4 sulpha -
moylphenyl) - maleimide (2):

To a solution of 1 (3.21 g, 10 mmol) in dioxane

(40 ml), primary aromatic amines (10 mmol) in dioxane

(10 ml) were added dropwise while stirring under reflux

for 1 h. The reaction mixture was then concentrated
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Table 2: 3-Chloro-2-(p -substitutedphenylamino] -N-(4-sulphamoylphenyl) -maleimide (2a-d)

H 0
i
/E ) | N SO,NI1
R ﬁ _Q_ : ?
ql
0

| i
Comp- . vield | mp M. F. & M.Wt Analysis
No. o o : : :
Caled IFound
"]
oa H 95 282-3 Ci6 H12CIN3O4S C=50.86 | 50.6
(377.5) H=3.17 3.2
N= 11.12| 11.3
b CHs; 90 273-4 C17H | 4CIN3O4S | C=52.10 | 52.0
(391.5) H=3.57 3.5

N=10.72 | 10.6

2c OCH3 92 268-9 C7H;4CIN3OsS | C=50.06 | 49.9
(407.5) H=3.43 3.5
N=10.30 10.2

2 | @ 88 292-3 | C1gH | CIgN3O4S | C=46.60 | 46.5
(412) H=2.66 2.8
N=10.19 10.3

J

\ e’

IR spectra of compound 2p (cm'l): 3300 and 3200 (NH), 3060-2900 (CH aromatic and aliphatic), 1710 and
1650 (C=0), 1180 (SOp). 1H-NMR of compound 2b (DMSO-d6, ppm): 1.8 (s, 3H, CHy), 6.8-7.8 (m, 8H,
aromatic protons), 8.6 (s, 1H. NH), 10.1 (s, 2H, NHp).

Table 3:3-Chloro -2 - [p-substitutedphenylamino] -N- (4-ethoxycarbonylaminosulphony-lphenyl)
maleimide (3a-d).

H 0
N 0
I
| N ﬁ—m{
R
a 0 }‘ oxt
0 0

rComp. vield M. F. & M.Wt. Analysis 1
e & % M.P- Caled | Found
3a. | H 57 7689 | Cio Hi6CIN3O6S C=50.72 | 50.6

(449.5) H=13.55 | 3.7

N= 9.34| 9.5

3b | CH3 ss | 2289 | CaoHgCIN3O6S | C=51.77 51.9

(463.5) H=3.88 | 3.8

N=9.06 | 92

3¢ | OCH 192-3 = 50.2
3 51 ConH 1 gCIN3O7S | €=50.05

20 (14879.5)3 ! H=3.75 | 3.6

N=8.75 8.9

3
¢ |a 50 232-1 | C19H5Cl12N306S c=47.1 | 470

(484) H=3.09 | 32
RS ; N=8.67 8.2

H-NM
6 R of compound 3¢ (DMSO-d6, ppm): 1.3 (3H, t, CHy), 3.8 (3H, 5, OCH3), 42 (2H, q, CHp),

£-7.8 (81 )
1.8 (8H, m, aromatic protons), 9.1 (1H, s, NI1), 10.7 (1H, s, NH)
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i e e CINGOLS C=5492 | 550
a4l s028) | HeAST 49
. | ¥ ol B | |ON=1a | 1.3
— Car LCINGOS - 5575 55.7
7 - 2116-7 : (516.5) H=4.84 4.7
b pACH) 7\ 0 A “ |
; : ; N-10.84 10.9
[ ST S
| . T CLCING,S C=54.08 | 38 T
| 1
| ' - - \ ““4((’
. paOXity | () 0| 18 12056 (532.5) ) 45
~§ | N=1051 | 10.7
Z | Cal 5 CLENGOS C=51.39 ’ 515
| | on -
d pACT) AN 0 70 |1823 (537) dillkeid =
\ ./ , N=10.42 103
* Cal1CINGOS | C=51.89 520
. H CHe O 65 | 1289 (462.5) H=4.10 42
| N=12.1 123
' *j # T CyHyCINJOSS C=52.88 53.0
f pC1y Gl |0 ‘ 67 | 145-6 (476.5) H=4.40 43
| ; N=11.75 119
[t~y CallCINOS | C=5558 | 553
o 1" NAS f 0| 8 {2089 (496.5) H=3.42 33
= ] N=11.27 1.4
T o Ca¢11sCIN,OS C=56.41 56.6
Y an -
b pCHy | {N— o 15 [2212 (510.5) H=3.72 3.7
| \/
| N=10.96 1.1
[ C;mHmClNaO(,S C= 54.70 -] 548
i p-OCHy) @_ 0| 80 |[246-7 (526.5) H=3.60 3.5
N=10.63 10.8
Cull;CING,S, | C=53.85 539
i " /_\ S| 65 [2112 (512.5) H=3.31 35
N=10.92 108
k p-(C113) S 163 12034 CulioCIN,O,8, C=54.70 549
' @_ (526.5) H=3.60 35
A S N=10.63 104
| <OCI3 TR iR te——ee— b vy |
el - S 6011967 CoCINGOLS, C=53.08 518
- (542.5) H=3.50 31
: : N=10.32 104
H-NMR of compound 4,

CH of cyclohexyl), 5.6 (1H,d, N

LN ;————""’—:T
(DMSO-dq, ppm): T0-2.1 (13H, m, cyclohexyl protons and CHy), 3.2 {1H. o

. 6.7-7.9 (8H, m, aromatic protonis), 8.7 (11 5. NI 10.6(1H. 5. NH):
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veened for iheit Bypoghycemic aciviy, Thiny
alhinn rals W ih average weight 200 g,
in this ITH"\‘ were ‘,(-'»,' under
ws works bBefore  the begmnmg  of
i1 on access of food and water Al rans
rendened !"P‘"’if’.\"“””“ by expermmental
WO aneal injechied of streptozolocin at a dose of I8
! ;:;.:;'_‘ (s They W ic divided mfo 6 (‘l}ll;l] groups (each
f‘fv"‘ ) The first proup was served as dhabetic control,
pf BTER . the other groups were orally admimstered
' (phibenclannde) and the tested new

1e dose as shown i the followmg:
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s

L!T,gv.1.}n;5\ ina
;-,ml,p 1 paven ['Jabcm,l;mmlc at 0,014 mp/200 mp
‘;"‘"‘I‘ 1 grven compound 4b (1) at 0.016 mg/200 mg
Group 1V £1Ven compound 4b (2) at 0.064 mp/200 mpg
sroup V pivED compound 4f (1) at 0.015 mg/200 mg

{
pound 4f (2) at 0.06 mg/200 mg

" T aiven COM
Group VI given €OT

Biood samples were withdrawn from the orhital
e of all rats into cenuifuge l.ubc.\ containing <QSImm
L de st 1.3, and 6 b post dosing and then centrifuged
3 y"u rpm for 15 mun for sepiaration of plasma. The
sated plasma was used for determination of blood
el 11 and insulin lcvc!ﬁs.”z) Rats were sacrified
& h post dosing and the liver was r_cmovcd and k_cpl

e solution 0.9% for determimation
The obtained data were statistical-
nts “t” test (14) (Table 5).

;:'A,‘:"r.‘z\.\'m?;\:riu;il salin
of iner plycogen (1),
y analvzed using Stude
W) Prelisminary antimicrobial activity:

The antimicrobial screening of the compounds
@, 4f, 4g, 41, and 4k against gram positive, gram
sepative bacteria and fungi was carried out using the
Jwe diffusion method (1% using sulphanilamide as
wlerence drug. The sterile discs were impregnated with
dfferent compounds (10 mg/disc). The discs were
plazed on the surface of the cold solid medium in petr

) e

Jable (9) : Effect of the orally administered ( single dose)
sulin levels, as well as on liver glycogen 0

dishes. in . ‘ :
".‘:u”,“::u ‘ulul;d \.u‘m\ the convideredl HICTOOT P aTisInG
an 0oncubated o 5°C for ) b
: , ar ! O pernt gond
;]hl'l;n:um and, transferred 1o an incubator at 37°C for 24
then examined for the inhibition zones caused by the
g ('S Do i |
(\).)nmn s cotipaunds on the tested microorganisms Clable

RESULTS AND DISCUSSION
I- For hypoglycemic activity:

The data obtained in this study for the newly
synthesized compounds as hypoglycemic agents in rats
were statistically analyzed and given in Table 5. The
results showed that compound 4b in both of the applied
doses (1 and 2) and the compound 4f in the used dose
(1 only significantly reduced the blood glucose level up
to 6 h which were relatively similar to that of
ghbenclamide compared with diabetic control rats, On
the other hand, they eclicited a variable significant
increase in insulin level at 3 and 6 h after their oral
administration to diabetic rats. Our finding regarding the
liver glycogen revealed a highly significant increase
induced by reference drug, as well as the tested
compounds at 6 h after dosing.

The significant variation induced by the tested new
compounds (4b, 4f) on both glucose and liver glycogen
could be ascribed to the significant increase in insulin
level, which might be due to their effect on 3 - cells like
sulphonylureas derivatives, This would be in accordance

the reported data (16-19)
II-For preliminary antimicrobial investigation:

and 4k showed potent activity
acteria while compound 4g
ainst Escherchia coli and
owed no activity at all.
showed antifungal

Compounds 4f, 4i,
against gram_positive b
showed significant activity ag
Sarcina lutea. Compound 4b sh
None of the tested compounds

activity (Table 6).

newly synthesized sulphonylureas on blood glucose and in-
f rats at different time intervals.

Fesmaer [ e T Group Group II Group liI Group IV Group V Group V
o ( (control) {Dazonil) [compound 4by) {compound 4b)] [compound 4fy)] | [compound a0
dosiog | Disbetic 001amg200gm | 0016mg200gm | 0064me200gm | 0015mg200gm | 0060 mg/200 gm
. thy
LN?.‘“"‘T , - —
| 2391721399 152.33414.87+% 177.83419.19* 159.18219.29** 164.85425.07* 187.0+26.
Tl 250368174 137.8415.77¢%* 151.33324.33** 139.33425 45%* 157.0£19.61*° 186.17429.59
b LR
oyt 1741946 | 9833122.98%¢ 136.17423.09* 1331622125 153.33422.43%% | 178.18336.76
i gy g
i i 4301033 £71412)° 7.8741.14 7.910.69** 5.38+1.41 5.18£1.17
N 5
] ) 5.0210.79 93241 54+ 8.7340.96** 9.1551.12** 7.98+1.19* 5.20.09
| Gyt —— 1 7043 97141704 8.9911.51*° 8.83+1.36°* 8424127 5.57£1.73
e ' e —— , o
'l"-‘w;‘:n 3661273 101534418 |qeeee T 926.44121.23% 4 9329426 84*** 753.08432.81°*"* 458.6112.91
S
?
N S‘ \
1BNifiey :
Mt Pe 05 . o0t
' k4% Significant at P<0.

** Significant at P<0.01 ~ ** * Significant at P<0.003
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Table 6: Preliminary anlnmc‘roln.ll activily MICI 00T bamSmS
e T
Compound //r’Z/ 5 6
._,./—'r"i// 3
] ___-_‘-——_/—_‘M—-_ - \\
4, - __‘_’__‘_’__.-——-—’”‘/'ér“ 20 N—.\\
4f - - } ‘___,_--—""""'_k’—_ _\‘\
_—-—-'------"--_1 i
N B 20 -
i, 30 - T
- 15 10 -
4, - - ‘ I S S
20 20 -
i : : 10
/‘_u————— —
.———‘_———-—-" — A
Sulphanilamide 20 - 5 ] :
*¥1-Escherichia coli G-ve 2-Pseudonionas aeroginosd 84-\::;.
3-Staphylococcus aureus G-ve 4-Sarcina lutea Fungi
S-Bacilius subtilis Give 6-Candida albicans ung
Mondon, C.E., and  Reaven, GM,
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