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' as been
e olysis Of cr;mpound 'la has
'dml'lmly;iu the intcrmediate 2a, an
P ceheme 1)- The reaction Was
eversible and product 3a was
r by adjusting the reaction
°C in abscnce of solvent.
ing of the reactions led 1o
ptemp results. Conscqucnll Y, l_hls vyork.
fackery cxplore the cffect of vanous
e i rature, and

Wbl hthalimides. .
;astgzsa?iu;zjﬂpnamcly, N-cthyl, N-isopropy P
nd Nebenzy] saccharines Were prepared from
gocharin sodium by alkylation @) using l'hc
spproprate alkyl halide. Treating 1a-c with
hydrazine hydrate afforded the corresponding
ahodisubstituted amide rather  than the
erpected benzo-1,2,3-thiadiazine pathway B
(Scheme 2).

Formation of ortho-disubstitued amides
h{’_lg also proceeded via two step reversible
ff"‘?“, s previously reported®.  This
!'r,g;l'b‘?.‘ly made it possible to get either Ja-c
b e intermediate 22-¢ depending on
ol wgamgrs, on both sides. Thus,
1 e ined in fairly good yield
8l b werr £, 1c_Fedction neat on cold
i x'fﬂuxi’n w?rc obtained at hj gher mecralur(’:
g 0L This variation in react;

hirdrng, o onciPally attrib feacton
g L isplayed by uted to the steric
Foiin, YL by the alkyl residue at

_Reaction progress was i
I'LC technique. It v%fas rcvcalodmt(l)\gltut)l?édtirgz
clapscd o attain the final ortho-disubstituted
amides was 5 min, 15 and 2.5 hrs
mrrcsppndmg to the products 3a, 3b, and 3c'
respectively. Thus, N-cthyl saccharin provcd’
to be the best N-substituted saccharin (o
undergo hydrazinolytic cleavage both duc to
milder condition and shorter reaction time (5
{nln.).T})is is attributable to the minor steric
interaction of the relatively small-sized cthyl
grouping, which permits maximum interaction
with hydrazine hydrate. Steric effect of the
N-substituted residue became apparent in case
of N-isopropyl and N-benzyl saccharines
leading to sluggish reaction rates and higher
temperaturc (refluxing cthanol). In parallel,
thermolysis of the ortho-disubstituted amides
4 resulted in  reversed  intramolecular
nucleophilic cyclization to give la-c along
with the corresponding symmetrical azincs
5.3 However, performing similar condition in
the presence of other carbonyl compounds
iclded the asymmetric azines 6 as previously
reporied®s) . It worth mentioning the ratc of
thermolysis of l1a-c are quite identical which
provides further evidence on the participation
of steric hindrance displayed by (R) group.
Thus, thermolysis of compound 4 ¢ showed
the slowest cyclization rate duc to shielding of
the nucleophilicity of sulphamoyl nitrogen by
the large bulky group R=(CH3)CH-,
(CgHsCHa). On the other hand, compound 42
is readily cyclized to 1a since the nitrogen is
less exposed to steric impedance of the Ieast
bulky alkyl group (R = C2H3s).

~ Theoretically, thermolysis of ~ortho
disubstituted amides where Z (SOz or C=0)

might undergo intramolecular ~ cyclization
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rough pathway (A) to give (1a-c) or
thway (B) to afford phthalazinedione with
P? ulsion of the amine. The latter pathway is
exP  ous Gabriel phhalimide reaction.(6)
(hcbsu,wting C=0 by the bioisoster SO, group
S led in unusual intramolecular cyclization
r(i;zslu pathway (A) to give N-substituted
;acchﬁ”“' .
This anomak_)us behav:oqr‘ can be
:7ed on the basis of nucleophilic property
expld! 4 hydrazide and sulphamoyl nitrogens.
of acl ic condition, the ~sulphamoyl
¢ hydrogen proton to form

ch undergoes cyclization via
ive N-substituted saccharin. It
the rate of cyclization is
" by adjacent substituent dpe to the free
. of these substituents, whwh hmder the
rotation O aching to reaction stte. On the

o from I¢ : .
mtn:[r:rf;ln frOc hydrazide nitrogen s more
contels

.~ than amide carbonyl, hence
nucclli(;(;\%lgrl: (t:akcs place through pathway ®).
cy

EXPERIMENTAL

i I d and
clting points Were uncorrecte
fixelt]err?nined using Gallenkamp apparatus.
b analyses Were carried out at the
1 of Cairo University. IR
taken on a Pye Unicam LTD,
i jand. 1H-NMR spectra were
Gl E%%\da-n?:%, 00 MHz spectrometer.

ied out on ' _
crjgsls spectra Were determined using HP model

MS-5988 spectrometer.
’ ituled-3-oxo-2,3-dihydrobenzo(d)-1,
ztﬁ;:;tole-l,l-dioxides (1b and 1c):

To a solution of saccharin sodium (0.1
mol) in dimethylformamide (15 ml), the
appropriate alkyl halide (0.1 mol) was added.
The reaction was maintained at 100°C for 2
frs, it was then cooled and diluted with water.
The obtained product was crystallized from
aqueous ethanol.

N-isopropyl) saccharin (1bl); yield 80%,
m.p 114°C. Analysis for (C1gH11NO3S) calcd:
C 5831, H, 492 N, 622. Found: C, 53.20;
o 453;5, N1 6.10. m/z 251 (M+, 4.72%), 149
o b), 129 (39.53%), 81.05 (66.4%), 89.05
) base peak). IR (cm-1): 3250 (NH),

3040 (CH arom), 29 '
(CONH), 1620 (clfc)_ 10 (CH aliph), 1675

N-benayl) sacchars
e ccharin (Le); yield 90%, m.
P 'Analysm for (C14H1INO3S) caled: CII)

.‘52,
W H, 6, » N, 8.32. Found: C, 61.48; H,

cither 1

Jose
whi

49

6.43; N, 8.21. IR (cm-1): 3240 (NH), 3070 (CH
arom.), 2890 (CH aliph.), 1665 (CONH, 1620
(C=C).

2-(Substituted  aminosulfamoyl) benzoic
acid hydrazides (3b, 3c¢):

To a solution of 1b,e (0.01 mol) in
absolute ethanol (15 ml), hydrazine hydrate
99% (0.03 ml) was added. It was heated under
reflux for the required time (1.5 and 2.5 hrs for
1b and 1c, respectively). The solution was
concentrated under reduced pressure, diluted
with water and extracted with CHCl3. The
chloroformic extract was dried over anhydrous
NaySOy and filtered. Pet. ether (10 ml) was
added while stirning to give the pure products.
Compound 2¢ was separated as oily product
while compound 3b was scparated as solid
which was crystallized from ethanol.

Compound 3b: yield 70%, mp 2I18°C.

Analysis for (C1gH15N303S) caled: C, 46.68;
H, 5.87; N, 16.33. Found: C, 46.40; H, 6.01;

N, 16.36. IR (cm-1): 3200-3300 (NH, NHj),
3020 (CH arom.), 2880 (CH aliph.), 1640
(CONH), 1620 (C=C), 1550 (SO;NH).
(C10H15N303S) requires 257.292. m/z: 257
(M+, 4.72%), 149 (34.58%), 129 (39.83%),
81.05 (66.4%), 89.05 (100%, base peak).

2-(N-substituted aminosulfonyl) benzoic
acid hydrazones (4al-5, 4b1-9):

A mixture of 3b and 3¢ (0.01 mol) and
the appropriate carbonyl compound (0.01 mol)
in ethanol, was stirred at room temperature for
2 hrs; the sticky viscous substance obtained
was stired with pet. ether, then the solid
substance produced was filtered and
recrystallized {from ethanol (Table 1).

Microbiological Evaluation:

Hydrazones are reported to have
antimicrobial properties -9 . This motivated
the authors to subject the newly developed
hydrazones to biological studies aiming at
finding derivatives of improved activity since
the latter hydrazones bear a non classical
sulphonamide moiety in their structures. Some
selected hydrazones 4 a, b, d, f were scrc_cnpd
for their appropriate antimicrobial actvity
using the cup plate method. It was found that
all compounds have significant activity against
gram-negative bacteria compared to sulpha—

cetamide (Table 2).
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Table 1: Arylidene 2-(N-substitutedaminosulfonyl) benzoic acid hydrazides

O
N—N=CHR'
H
SO,NHR
- . —W?E-J
, m.p |Yield Molecular Analysis
Comp.| R 2 oc | % Formula Caled. | Found | C=0 | S= NH_ | NO
C=56.50 | 56.36
4b; | CH(Me), | p-(OH)CeHs | 2457 | 80 | CpHioN304S H=5.29 5.32 1665 | 1300 | 3420 -
N=11.63 | 11.50
C=5230 | 52.12
4b; | CH(Me), | p-(NO»)CeHy | 2157 | 80 | CuHygNOsS H=4.65 4.50 1680 | 1320 | 3440 | 1350
N=14.35 | 14.20
C=5230 | s52.12
4by | CH(Me), | m-(NO»)CeHy | 213-5 | 85 |  CpyHysN4OsS H= 4.65 4.50 1680 | 1310 | 3430 | 1340
N=1435 | 1420
C=59.24 | 59.40
b5 | CH(Me) | p-(CICeHa | 208-9 | 80 | CpyHyN,058CI | H= 527 5.35 1680 | 1340 | 3440 :
N=1220 | 1235
C=6240 | 62.05
4bs | CH(Me), | p-(Me;N)CgHy | 210-111 75 CuHyN;30,8 H=4.99 4.81 1660 1330 3400 i
N=9.92 9.75
C=6443 | 64.20 .
| Ot | pOMCH 11802 | 85 | CuNioss | meadr | 1670 | 1340 | 3490
N=1073 | 1061
fo | GHy | op(OCHs [ 1702 85 | o €=5830 [ 5850
2HigN3058Cl | H=4.20 432 | 1665 | 1320 | 3420 -
N=9.381 9.95

50




~
-

-5

:o J. Pharm. Sci., June 1999

Zagan
vol. 8

_No.1 ,pp.+47

=

Table 1: (Continue)

. Analysis IR(cm™) -
Comp.;y R R o 5@.”_ ﬂwﬁ._____w.‘ Calcd. i Found | C=0 | S=0 NH NO
C=58.30 58.50
4c; C-H; O-AOGO@F 140-2 80 ON_H.H_waOwwO— H=4.20 4.32 1660 1330 3420 -
N=9.81 9.59
_ C=58.30 58.50
dcy C;Hs m-(C1)C¢H, | 160-2 80

Oﬁm_meOumOm H=4.20 4.32

N=9.81 9.59

C=57.53 57.34
4cs C;H; @uﬁZONvOoE 170-2 85 Ow_m_m.ZAOmw H=4.14

1670 1340 3420

4.30 1660 1310 3430 1340
N=12.78 | 12.62
4 CH C=5753 | 5734
Cs s | m-(NO»)CgH, | 160-2 | 80 Cy1HgN4O5S H=4.14 430 1680 1280 3420 1350
N=12.78 | 12.62
C=57.53 | 5734
4 y
Cy C;H; 0 AZO&O@H,HA 155-7 80 ON_I&Z»Omm H=4.14 4 30 1650 1350 3420 1350
] — N=1278 | 12.62
q ) C=6329 | 63.50
% | GHs |p-(Me;NYCeH, | 170-1 | gs CosHoNOsS | H= 5.54 5.62 | 1680 | 1320 | 3400 )
N=1283 | 12.71
4 | C=6240 | 62.10
Cq nqmlwu Hu'AgOOvno:o 172.3 85 ONNIN_ZwObm H= 4 .99 4.85 1650 1400 3440 _
Compound dey: m/z 427 (M, 27 32%) 3533 (40.95%), 222.05 (12.689), 220 (15 _ww\n N.ow Ll \ /
mwm%e_a b1 HNMR 2.75 (6H, d, 2Ci1s), 335 (114, br, m. NiL Lo g 272 18595 537%

), 1883 (6.34%), 78 (100%).
» 2.5H; of p-disusbstitution), 7.85-8.05 (4H, m,

1), 6.9, 7.65 (4H, dd, 1.5H,
7.85 (5H, m, CH,-CgHs), 8.3 (1H, s, N=CH), 11.1 (1H, br, CONH), 14.85 (1H, br, s, SO.NH).

Compound 4c, : 'H-NMR 7.02 (S5H, br, m, CH-C4Hy),
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Table 2: The antimicrobial activity of the selected hYdT™”

/- .
( Zone of inhibition (mm) after 24 hrs mcubau()n\
Compound  ["Sraph. aureus B subtilis | Neisserid spp | E.coli m
-
ta ra 7 o | T
¢ ] 15
49 7 7 :2 10 -
b ; > 10 15 )
s ° ’ 10 20 )
sulphacctamide 20 - -
&  Hanidy: M. H. ; Heterocycles -
an anjdy; M. 0. ; Heterocye]
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