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Abstract

An elegant microwave assisted environmentallydremipproach to the synthesis of novel 3'-
[4’-N-{ 4-methyl-2-pyrimidinyl }-benzene suphonawiigpiro-(3H-indol-3,2’-thiazolidin)-1H-
2,4’ (5H) dione (5) and their Mannich’s bases 6¢)has been described. Treatment of isatin (1)
with sulphamerazine (2) yielded 4-[1, 2-dihydro-2e8H-indol-3-ylidene] amino]-N (4-methyl-
2-pyrimidinyl) benzene sulfonamide (3). Cyclocomsd¢ion of its azomethine function with
mercaptoacetic acid (4) over basic alumina afforded4-N {4-methyl-2-pyrimidinyl}-benzene
sulphonamido]-spiro-(3H-indol-3, 2'-thiazolidin)-2&, 4 (5H’) dione) (5) which reacted
smoothly with secondary amines and formaldehydgve Mannich’s bases 6(a-g) in excellent
yield. Mannich’s bases of sulphamerazinyl substdufspiro-indolo-4-thiazolidinone] 6(a-g)
were screened for their in-vitro antimicrobial agties against bacterial species (E.coli and
B.substilis) and fungal species (A.niger and Autgvby Agar-well assay method against the
standard drugs (ciprofloxacin for bacteria and flumazol for fungi).

Key words. MW assisted organic synthesis, isatin, suphameazmercaptoacetic acid,
Mannich’s bases.

INTRODUCTION

Sulfonamides are well known for their antibacterid-3] antitumor, [4] diuretic, [5] anti-
carbonic anhydrase, [6, 7] hypoglycemic, [8] amfithd [9] and protease inhibiting[10]
activities. Isatin shows a varying degree of thactwity of its carbonyl groups towards
nucleophilic reagents and this property has be¢ansiely employed in the literature, [11] in
the synthesis of a wide variety of heterocyclic poonds of medicinal interest. Out of the large
number of isatin derivatives which have been tesigainst the AIDS virus, aminopyrimidino
isatin derivatives have emerged as the most patetgcules exhibiting inhibitory effect on the
replication of HIV-I virus in MT-4 cells [12-14]. @densed heterocyclic systems containing the
thiazolidinone moieties have attracted the attentbthe chemists owing to this nuclei having
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been identified in the literature [15] as the mimising pharmacophores in drug design and
synthesis. Spiroheterocyclics containing thiazakdmoiety have been recently shown to exhibit
a wide array of interesting biological activitidshas been observed that incorporation of certain
bioactive pharmacophores in the existing drug moécsometimes exert a profound influence
on the biological profile of that molecule. Basad these observations, it could be anticipated
that incorporation of the bioactive sulphonamideiatyo on one side of the spiro-indolo-
thiazolidinone nucleus and the Mannich’s base frags containing the cyclic amino methyl
group on its other side could produce interesterges of compounds with enhanced biological
activity. Ubiquity of indoles, [16] thiazolidinongg15] sulphonamides, [17] and Mannich’s
bases [18] in the chemical literature is undoulytediconsequence of multifarious biological
response, which they elicit in combating a varieftyoody ailments. The recent demonstrations
[19] that some of their derivatives can serve aemtal agents in the control and treatment of
AIDS has stimulated further interest in these males from yet another perspective and
prompted us to synthesize some novel compoundsaioimg these pharmacophores, on the
premise that their presence in tandem in a singt@ecalar framework can contribute
significantly to the biological activity in the naéiing molecules. As a part of an on going
endeavour to create novel heterocyclic scaffoldb anticipated biological activity from easily
accessible starting materials, herein we report grediminary results of our studies on the
synthesis of the novel 3-sulphamerazinyl substittiteyclic systems containing spiro-indolo-4-
thiazolidone nucleus.

MATERIALS AND METHODS

Experimental

Melting points were determined in an open capillangl are uncorrected. The IR spectra were
recorded on Schimadzu FTIR-84088-NMR spectra were recorded in CR®h Bruker DRX-
300 MHz. spectrometer using TMS as internal refegenith their values expressedarppm.
Purity of all the synthesized compounds were raljirthecked by TLC on silica gel G in the
solvent system (9:1, benzene: methanol).

General methods for the preparation of 3, 5 and 6

1. Solution phase microwave assisted method-

Isatin (0.147gm, 0.001 moles) and sulphamerazin24@@@m, 0.001 moles) were mixed in
ethanol (10ml) containing 3ml of glacial aceticcaand placed in a 100ml borosil flask fitted
with a funnel as a loose top. The reaction mixtMas subjected to microwave irradiation at 180
W microwave power for 2 min, 360 W for 5 min aneérhat 720 W for 2min with short interval
of 1 min to avoid the excessive evaporation of eols. The overheating of the solution was
avoided. The reaction mixture was cooled and tkaltieg solid was filtered washed with dil.
ethanol dried and recrystallized from ethanol abfiorm (1:9) mixture to give3, 0.28 g (yield
68.8%) m.p. 240-241°C.

Equimolar quantities of 3 (0.393gm, 0.001 moles) arercaptoacetic acid (1.4) (0.092g, 0.001
moles) were mixed in dry dioxane (10ml) and thetarx was placed in a 100ml borosil flask
fitted with a funnel as a loose top. The reactiartone was subjected to microwave irradiation
at 360 W for 6 min and then at 720 W for 3min wahort interval of 1 min to avoid the
excessive evaporation of solvents. Over heatinghef solution was avoided. The reaction
mixture was cooled and neutralized with 10% sodhiocarbonate solution. The resulting solid
was filtered washed with water and recrystallizeahf dichloromethane and dried to giGe
0.34g (yield 70.33%) m.p. 197-198°.
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Equimolar quantities of 5 (0.467gm, 0.001 mole)rphdine (0.071gm, 0.001 moles) and 37 %
formaldehyde (0.5 ml) were mixed in dry dioxanenfl)0and the mixture was placed in a 100ml
borosil flask fitted with a funnel as a loose tdpe reaction mixture was subjected to microwave
irradiation at 360 W for 5 min and then at 720 W 4amin with short interval of 1 min to avoid
the excessive evaporation of solvents. The mixtaiftey the reaction had completed (monitored
by TLC) was kept at 0°C for 1 hour and the resgltsolid obtained was recrystallized from
dioxane to givésa, 0.38g (yield 71.12%), m.p. 143-144°C.

Similarly, compounds 6(b-g) were prepared. (Physial analytical data of compounds are
presented in Table-1).

2. Solid phase microwave assisted method-

Slurry of equimolar quantities of isatin (0.147gnQ01 moles) and sulphamerazine (0.246gm,
0.001 moles) was adsorbed over basic alumina (6.gA#8) via a solution in glacial acetic acid
(2ml). The dried slurry was powdered and the fteaihg powder was placed in a 10ml borosil
beaker and irradiated at 360 W microwave powersfonin and then at 720 W for 2 min. The
recyclable inorganic solid support was separatedeiyacting the product with ethanol. The
solvent was evaporated and the solid obtained wasystallized from ethanol-chloroform
mixture (1:9) and dried to giv& 0.37g (yield 90.2%, m.p. 240-241°C.

A slurry of equimolar quantities of 3 in (0.393gMP01 moles) and mercaptoacetic acid (4)
(0.092g, 0.001 moles) was adsorbed over montmoiiddKSF (.0970 gm) via a solution in dry

dioxane (3ml). The dried slurry was powdered amdftbe flowing powder was placed in a 10ml
borosil beaker and irradiated at 360 W microwawegrdor 5 min and then at 720 W for 2 min.

The slurry was then cooled and neutralized with 1886lium bicarbonate solution. The

recyclable inorganic solid support was separateaiyacting the product with ethyl acetate.
The solvent was evaporated and the solid obtairedrecrystallized from dichloromethane and
dried to giveb, 0.43g, (yield 90.5%), m.p. 197-198°c.

A slurry of equimolar quantities of 5 (0.467gm, @0Omoles), pyrrolidine (0.071gm, 0.001 mole)
and 37% formaldehyde (0.5ml) was adsorbed overckslamina (0.235 gm) via a solution in
ethanol (3ml). The dried slurry was powdered aredftbe flowing powder was placed in a 10ml
borosil beaker and irradiated at 360 W microwawegrdor 5 min and then at 720 W for 2 min.
The recyclable inorganic solid support was sepdrditg extracting the product with ethyl
acetate. The solvent was evaporated and the sddchined was recrystallized from
dichloromethane and dried to gi@e, 0.49¢, (yield 91.4%), m.p. 143-144°c.

Similarly, compounds 6(b-g) were prepared.

Antimicrobial activity

Mannich’s bases of sulphamerazinyl substituted¢siidolo-4-thiazolidinone] 6(a-g) were
screened for their in-vitro antimicrobial activigiagainst bacterial species (E.coli and
B.substilis) and fungal species (A.niger and Agis)vby Agar-well assay method against the
standard drugs (ciprofloxacin for bacteria anddhe&zol for fungi). In antibacterial studies, the
stock solution of standard and test compounds wexeared in DMF and subsequent dilutions
were made with the same solvent.
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Spectral data of compounds 5 and 6 (a-g)

5; IR (KBr) cm™ 3410 (NHsymm. str.),3050 (aromatic str.),1710 (CH€piroindole],1650(-
C=0,str. amide), 1670 (ring skeletal vib.), 1610kCstr), 1320(S@ symm.str), 1150(-C-N-str
amides), 1425(C=C aromatic str.), 900-690(arom@tld str), 610 (C-S-C str), 1110 (C-NH-
NMR(CDCl3)- 8, 8.00 (s,1H, -NH broad)3.28 (d,1H,pyrimidine ring,)7.98 (d,2H,Ar-H)
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7.38(d,2H,Ar-H) 7.52-6.88 (m,4H,Ar-H 2-oxo indole$.43 (d,1H,pyrimidine ring)4.0(s,1H, -
NH), 3.43-3.33( s,2H,CHof spiro indolo-thiazolidinoneR.35 (s,3H,-CH).

6a; IR (KBr) cm™ 3300 (OH), 2938 ( aromatic str.), 1710 (C=O)spiduitle, 1650 (-C=0, str
amide), 1590 (ring skeletal vib.),1595(C=N str)34ZC-0O-C), 1425 (C=C aromatic str.), 900-
690 (aromatic C-H str ), 610 (C-S-C), 1115(C-NMJ-NMR(CDClI 3)- 8, 8.28 (d,1H, pyrimidine
ring), 7.98 (d,2H,-(Ch) AR-H), 7.38 (d,2H,-(CH) Ar-H), 7.11-6.98 (m,4H,Ar-H of 2
oxoindole), 6.43 (d,1H,-CH pyrimidine ring), 4.((sl,-NH) , 4.45 (s,2H,N-CHKN), 3.43-3.33
(s,2H,CH spiro-indolo-thiazolidinone), 2.35 (s, 3H, -@hbyrimidine ring), 2.25 (t,4H,N-(Ckk
pyrrolidine ring.

6b; IR (KBr) cm™ 3390 (NH symm.str.), 3050 (aromatic str.), 1710(¢spiroindole, 1675
(C=0 str.), 1602 (C=N str.), 1234 ($6ymm.str), 1425 (C=C aromatic str.), 900-690 (aatin
C-H str.), 610 (C-S-C str.JH-NMR(CDCI 5)- &, 8.28 (d,1H,pyrimidine ring), 7.98 (d,2H,Ar-H),
7.38 (d,2H,Ar-H), 7.11-6.98 (m,4H,Ar-H 2-oxo indpl®.43 (d,1H, pyrimidine ring), 4.0 (s,1H,-
NH), 4.45 (s,2H,N-ChkN), 3.43-3.33 (s,2H,CHspiro-indolo-thiazolidinone), 2.35 (s,3H,-G
pyrimidine ring), 2.24 (t,4H,N-(C}), piperidine ring), 1.50(t,6H, piperidine ring).

6c; IR (KBr) cm™ 3390 (NHsymm.str.), 3050(aromatic str.), 1710 (C=sPjroindole, 1675
(C=0)[CONH], 1602 (C=N str.), 1160 (S@ymm.str.), 1425 (C=C aromatic str. ), 1225 (C-O-
C), 900-690 ( aromatic C-H str.), 610 (C-S-C sti}-NMR(CDClI 3)- 8, 8.28 (d,1H,pyrimidine
ring), 7.98 (d,2H Ar-H),7.38 (d,2H, Ar-H), 7.11-8@n,4H,Ar-H 2 oxo indole), 6.43
(d,1H,pyrimidine ring ), 4.0 (s,1H,-NH),4.45 (s,2AHCH,-N),3.44-3.33 (s,2H,CHispiro-indolo-
thiazolidinone), 2.35 (s,3H,-GHoyrimidine ring ), 2.37 (t,4H,N-(Ch, of morpholine ring),
3.67 (t,4H Of CH ) of morpholine ring.

6d; IR (KBr) cm ™ 3390 (NH symm.str.), 3050 (aromatic str.), 1710 Q¢=spiroindole, 1675
(C=0) [CONH], 1602 (C=N str.), 1160 ($G@ymm.str.), 1425 (C=C aromatic str. ), 900-690 (
aromatic C-H str.), 710 (C-S-C stH-NMR(CDCI 3)- 8, 8.28 (d,1H,pyrimidine ring),7.98
(d,2H Ar-H),7.38 (d,2H,of Ar-H),7.11-6.98(m,4H,Ar-bf 2 oxo indole),6.43 (d,1H , pyrimidine
ring ), 4.0 (s,1H,-NH) ,4.45 (s,2H,N-GHN),3.44-3.33 (s,2H,CH of spiro-indolo-
thiazolidinone), 2.35 (s,3H,-GHpyrimidine ring ), 2.46 (m,8H,N-(Ch-N of N-methyl
piperazine ring), 2.27 (s,3H,GHN-methyl piperazine ring).

6e; IR (KBr) cm™ 3390 (NH symm.str.), 3050 (aromatic str.), 1710 @Jspiroindole, 1675
(C=0) [CONH], 1602 (C=N str.), 1160 ($@ymm.str.), 1425 (C=C aromatic str. ), 900-690 (
aromatic C-H str.), 710(C-S-C str3H-NMR(CDCI 3)- &, 8.28 (d,1H,pyrimidine ring), 7,.98
(d,2H of Ar-H) ,7.38 (d, 2H, Ar-H),7.11-6.98 (m,4&t;H 2 oxo indole),6.43 (d,1H,pyrimidine
ring ) 4.0 (s,1H,-NH) 4.45 (s,2H,N-GHN),3.44-3.33 (s,2H,CH of spiro-indolo-
thiazolidinone),2.35 (s,3H,-CHof pyrimidine ring ), 2.46 (m,8H,N-(CHk-N piperazine
ring)2.40 (q,2H,CHobf n-ethylpiperazine ring),1.00 (t,3H,-GHbf N-ethyl piperazine), 3.5 (q,
2H,-CH, ethyl).

6f;IR (KBr) cm ™* 3300 (NH symm.str. ),3050 (aromatic str.),1710 (¢=spiroindole, 1675
(C=0) [CONH],1602 (C=N str.),1338 (SGymm.str.),1425 (C=C aromatic str. ),900-690 (
aromatic C-H str.). 748(C-S-C str3H-NMR(CDCI 3)- 8, 8.28 (d,1H,pyrimidine ring) 7,.98
(d,2H Ar-H) 7.38 (d,2H, Ar-H),7.11-6.98(m,4H,Ar-Bif 2 oxo indole),6.43 (d,1H,pyrimidine
ring ) 4.0 (s,1H,-NH) 4.45 (s,2H,N-GHN),3.45 (t,4H,N-CH piperazine, 3.44-3.33 (s,2H,GH
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spiro-indolo-thiazolidinone),2.59 (t,4H, N(-Ghk of N-phenyl piperazine ring), 2.35 (s,3H,-¢H
of pyrimidine ring).

6g; IR (KBr) cm™ 3410 (NH symm.str.), 3050 (aromatic str.), 1710 @@=spiroindole,
1730(C=0) [carboethoxy], 1675(C=0) [CONH], 1602 {Cstr.), 1425 (C=C aromatic str.),
1320 (SQ symm.str.), 900-690 (aromatic C-H str.), 748(C-3+0).H-NMR(CDClI 5)- §, 8.28
(d,1H,pyrimidine ring) ,7.98 (d,2H of Ar-H) ,7.38,@H,of Ar-H),7.11-6.98(m,4H,Ar-H of 2 oxo
indole),6.43 (d,1H,pyrimidine ring ), 4.0 (s,1H,-NH.45 (s,2H,N-CEN),3.44-3.33 (s,2H,CH
of spiro-indolo-thiazolidinone),3.06 (t,4H,N-(GHof piperazine,2.35 (s,3H,-GHpyrimidine
ring ),2.62 (t, 4H,N-(CH).0of piperazine,1.30 (t,3H,-C4-bf COOCH-CHj3), 4.12 (q, 2H of CH
COOCH-CHj).

RESULTS AND DISCUSSION

The synthesis of 5 consisted of treating isatiniith sulfamerazine (2) to give the Schiff's base
(3). Literature is replete with examples demonstgathe cyclocondensation of an azomethine
function with mercaptoacetic acid to form the 4atulidinone nucleus. This strategy was
applied on 3 and 4 under microwave conditions ¥ & .In an alternate procedure MW reaction
was applied in dry media using basic alumina aslid support to give almost a quantitative
yield (90-95 %) of 5 from 3 . Almost the same yield5 from the reaction of 3 and 4 was also
observed in the MW induced reaction of mercaptoa@atid (4). when the reaction was carried
out using montomorillonite KSF as a solid supptgatin nitrogen of 4 reacted smoothly with
formaldehyde and secondary amines viz- pyrrolidipgeridine, morpholine, 1-methyl
piperazine, 1-ethyl piperazine, 1-phenyl piperazitdenzyl piperazine and 1-ethoxy carbonyl
piperazine under microwave conditions to give @) acheme-1lin excellent yield(Table-1).

All the synthesized compounds gave satisfactorylt®®f S and N analysis. IR ant-NMR
spectral data were found to be consistent to thig@esd structures. The physical and analytical
data of the compounds are presented in Table-1.

In accord to the generally accepted mechanismefdimation of thiazolidinone nucleus from
the reaction of mercaptoacetic acid on azomethinetion, we suggest that the formation of 5
from 3 takes place through the pathway showscimeme-2.

The antibacterial activity was evaluated againsto twathogenic strains E(coli. and
B.subtilig. The zone of inhibition and activity index weretetenined by comparison with the
standard drug ciprofloxacin. The outcome of thiglgtis presented in table-2. The antibacterial
screening againsB.subtilis showed that amongst the compounds 6(a-g), the @onap 6b
displayed highest activity. The compound 6e showedimum activity amongst all the
compound. The remaining compounds 6a, 6d, 6e, 8fGnshowed only moderate activity.
Contrary to this observation, compound 6a showegtidst activity amongst all the compounds
screened for this activity agairisicoli.

The antifungal activity was evaluated against tathpgenic strainsA(niger andA.flavus)The
zone of inhibition and activity index were detereuinby comparison with the standard drug
fluconazol. The outcome of this study is preserntethble-2. The antifungal screening against
A.nigershowed that amongst the compounds 6(a-g), the @ongp6f exhibited highest activity.
The compound 6a showed minimum activity amongsttlad compounds. The remaining
compounds 6b, 6¢, 6d, 6e and 6g showed only maawtvity.Contary to this observation,
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compound 6g showed highest activity amongst all dbmpounds screened for this activity
againstA.flavus.

Table-1 Physical and analytical data of 3, 5 and @&-Q)-

S.No. Comp Molecular M.W. M.P.°C Yield (%) Elemental analysis (Calcd./
No. Formula Found)
MW MW N S
Solvent Solid
phase phase
1. 3 GoH1sN505S 393 240-241 68.8 90.2 17.50/ 17.67 8.15/ 8.28
2. 5 G1H17;Ns04S, 467 197-197 70.3 90.5 14.98/15.23 13.72/13.92
3. 6a G1H-1Ns0O4S, 550 143-144 71.12 91.4 15.26/ 15.38 11.65/11.81
4, 6b GH2:NgO,S, 564 152-153 71.4 92.3 14.88/ 15.15 11.36/11.42
5. 6C GeHoeNgOsS, 566 181-182 72.3 93.2 14.83/14.96 11.32/11.43
6. 6d G-H>N;/O,S, 579 130-132 68.5 90.5 16.91/17.23 11.06/11.31
7. 6e GgH31N;04S, 593 142-143 70.3 93.3 16.51/16.62 10.80/ 10.96
8. 6F GoH31N;04S, 641 151-152 68.5 90.1 15.28/ 15.34 9.99/ 10.26
9. 69 GoH31N;O6S, 637 186-187 72.4 93.4 15.37/15.42 10.06/10.18
Table-2 Antimicrobial activity of 6 (a-g)
Co Conc.In E.coli % activity B.subtilis % activity  A.niger % A.flavus %
mp.  (ug/ml) Zone of compared Zone of compared Zone of activity Zone of activity
no. inhibition to the inhibition to the inhibition  compared inhibition compared
(mm) standard (mm) standard (mm to the (mm to the
standard standard
6a 400 15.2 57.59 13.0 72.22 11.0 39.28 8.0 26.66
200 14.0 54.61 12.6 70.0 10.6 37.27 7.5 25.0
100 13.0 50.0 11.3 62.77 9.3 33.21 6.3 21.0
6b 400 14.0 53.84 15.0 83.33 17.0 60.71 13.0 43.33
200 12.8 49.23 14.4 80.0 16.6 59.28 12.7 42.33
100 11.6 44.61 13.2 73.33 15.2 54.28 11.4 38.0
6c 400 12.0 46.15 9.0 50.0 12.0 42.85 18.0 60.0
200 115 44.23 8.5 47.22 114 40.71 17.4 58.0
100 10.0 38.46 7.2 40.0 10.2 36.42 16.3 54.33
6d 400 13.0 50.0 11.0 61.11 16.0 57.14 16.0 53.33
200 12.3 47.30 10.7 59.44 155 55.35 15.7 52.33
100 12.0 46.15 9.0 50.0 14.4 51.42 14.4 48.0
6e 400 9.0 34.61 11.0 61.11 14.0 50.0 11.0 36.66
200 8.0 30.76 10.7 59.44 13.6 58.57 10.6 35.33
100 7.3 28.07 9.0 50.0 12.2 43.57 9.4 31.33
6f 400 11.0 42.30 13.0 72.22 18.0 64.28 14.0 46.66
200 10.5 40..38 12.5 69.44 17.6 62.84 13.3 44.33
100 10.0 38.46 11.0 61.11 16.3 58.21 12.2 30.66
6g 400 12.0 46.15 14.0 77.77 22.0 78.57 28.0 93.33
200 11.7 45.0 135 75.0 215 76.78 27.6 92.0
100 10.2 39.23 12.0 66.66 20.2 72.14 26.2 87.33
Cipr 400 26 100.0 18 100.0
of 200 26 100.0 18 100.0 -- -- -- --
loxa 100 26 100.0 18 100.0
cin
Fluc 400 28 100.0 30 100.0
ona 200 - -- - - 28 100.0 30 100.0
zole 100 28 100.0 30 100.0
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CONCLUSION

In conclusion, several novel 3-sulphamerazinyl stuied spiro-indolo-thiazolidinones 6(a-g)
displaying potential antibacterial and antifungattiaties were synthesized from the
commercially available sulphamerazine, Isatin aretaaptoacetic acid under the solvent free
microwave conditions. The study showed that MW pest an elegant method for the synthesis
of their Mannich’s bases of biological interest.
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