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ABSTRACT

Formylation of N-substituted phenyl succinimides warried out by using Vilsmeier-Haack reagent whfizrmed
2,5-dichloro-3,4-diformyl (N-substituted Phenyl)rimfes (111) compounds. CompoundHE ) was treated with
ethylene glycol in presence of PTSA to get diox®lderivativeglV) which on further treatment with hydrazine
hydrate formed compoun@/) described in(Scheme-1). The synthesis of Schiff bag@4) by treating 2 moles of
substituted aromatic primary amines with 1 moleahpoundl11). This compoungVl) on treatment with 2 moles
of thioglycolic acid formed corresponding 4-thiadotone derivatives(VII) of 2,5-dichloro-3,4-diformyl (N-
substituted phenyl) pyrroleéScheme-11)
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INTRODUCTION

1,3-dioxolanes[1] are widely used as protectingugeofor ketones, aldehydes and 1,2 diols inorgaymthesis.[2
JThere are wide range of 1,3-dioxolanes with sigaifit biological activity, for example methylenestals are found
in a wide range of natural products including carpe,[3] the mild cytotoxic agent taiwankadsurin BAd

nigramide A (Which is isolated from the roots op@i nigrum)[5]. The fumgal metabolite (-)-(s)- gnégdic acid is
an example of natural product that is a 1,3-dioxeleone.[6] 1,3-dioxolanes are in general resistanbasic
reaction conditions and only react with nucleoghilethe presence of Lewis acids. Triazole compeuwuhtaining
1,3-dioxolaites have been shown to have remarkpbdeeltative and control activities for a variety glant

diseases.12 Propiconazole and difenocolnazolenaréntiportant representatives of this class, espgdize latter,

which has been used as the most efficient triafzoigicide in the control of some common plant déssa In view
of the useful biological activities and clinical @igations[6-11] of dioxolane derivatives many rasders have
synthesized these compounds as target structGase important methods are described[12-17] ieregices.

There are Numerous biologically active moleculethviive membered rings, containing two heteroat@mmong
which is the 4-thiazolidinone ring system whiclaisore structure in various synthetic compoundsaamiinportant
scaffold known to be associated with several biglalgactivities such as antitumor[19-20], antidit@1],

Antiparkinsons,[22] antiviral,[23] anthelminitic42 anti-inflammatory, anti-proliferative, antihisténic, anti-
HIV,[25-27] antibacterial,[28] antifungal,[29] attiiyroid,[30] local anaesthetic,[31] monoamineoxiashibition,
[32]antihyperglycemic,[33] anticancer,[34] diuref85] nematocidal,[36] anticonvulsant[37] and autiércular
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activity against M. tuberculosis H37Rv.[38] Thi&idmone containf-lactum ring with sulphar atom and these
derivatives inhibit the biosynthesis of the peptijgoan polymer essential for cell wall of bactesiainactivation of
MurB enzyme. MurB enzyme is a unique target failbecterial activity of thiazolidinone.[39] Variousynthetic
approaches of 4-thiazolidinones have been repfe8.7]

The starting compounds Schiff bases derived froomfrthe condensation of aromatic primary amines with
compounds having active carbonyl groups. Compouwitlsthe structure of —C=N- (azomethine group) lamewn

as Schiff bases. Schiff bases have a wide variétgpplications in many fields, e.g. biological, rganic and
analytical chemisty.[58] They are known to exhilgibtent antibacterial, anticonvulsant, anti-inflantomg
activities.[59 ]In addition some Schiff bases shpharmacologically useful activities like antican{@®] anti-
hypertensive and hypnotic[61] activities.

Schiff bases and other derivatives synthesized ffarfural and indole-3-aldehyde possess variousegypf
biological activities such as analgesic,[62] amitw[63] and antimalarial[64] etc. Schiff bases al employed as
ligands for the complexation of metal ions,[65] Tdmmethine (C=N) linkage in Schiff bases impanrtslucidating
the mechanism of transamination and resaminatiactions in biological system.[66]

MATERIALSAND METHODS

All melting points were determined in open capifls& are uncorrected. |.R. spectra were recordedPerkin-
Elmier spectrum .ENMR were recorded on Bruker DRX 500 MHz.NMR speuoteter with DMSO-glas a solvent
using TMS as interal references.(chemical shii ppm)

Experimental Work : Scheme-|

General procedurefor the synthesis of 2,5-dichloro-3,4-bis-[1-3]dioxolan-2-yl-1-(N-substituted phenyl)-1H-
pyrroles. (IVa-d)

The corresponding 2,5-dichloro-Msubstituted phenyl)-1H-3,4-dicarbaldehydds$ 4-d) (1mmole) was suspended
in toluene (20 ml), and ethylene glycol (0.37 gnm®iole) and few crystals of P-toluene sulphonid aotre added.
The reaction mixture was refluxed for 4 hrs. witle tontinuous removal of the formed water by u$hegn-Stark
trap. After completion of reaction, saturated aqdi8m carbonate (20 ml) was added. The organierlayas
separated, washed with water, dried and evaponatelér vaccume which gave pale yellow solid. Hsw
recrystalised from ethanol to afford a pure 2,THMtim-3,4-bis-[1,3] dixolan-2-yl-1N-substituted phenyl)-1H-
pyrroles. (Va-d)

OHC CHO (o 06 (\o o/\]
o o (@] (@]
‘ ‘ PTSA 2NH,NH,.H,0
Cl N Cl ’ ‘
@ |

]
5 ?HZ-C\HZ cl N cl HoNHN NHNH,
on o © @

11 1V \%
Rfor IVisa=H,b=4-Cl,c=3-Cl,d =3-OCH;
Rfor Visa=4-Cl,b=3-Cl

Spectral Characterization Data :

2,5-dichloro-3,4-di(1,3-dioxolan-2-yl)-1-phenyl-1H-pyrrole. (1Va)
2,5-dichloro-1-(phenyl)-1H-pyrrole-3,4-dicarbaldeley (I1a) on treatment with ethylene glycol in toluene in
presence of PTSA afforded a white solid 2,5-diat8y4-di(1,3-dioxolan-2-yl)-1-phenyl-1H-pyrrolé.Va) in 78%
yield, m.p. 210-21%. The IR spectrum of this compound reveals ban®948, 1423, 1216, 1016 and 771 cm-1
corresponding to the —CH str., ArC=C, C-N, C-O dl groups respectively. It was correctly analysed
C16H1504NCl, Caled.(%) : C-53.93, H-4.21, N-3.93. Found (%}-53.90, H-4.19, N-3.90.
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2,5-dichloro-1-(4-chlor ophenyl)-3,4-di(1,3-dioxolan-2-yl)-1H-pyrrole.(1 Vb)

Mol. Formula: C;gH14O4NCl; Mol.Wt : 390.5; Physical nature : whitish Yield (%) :70% M.P :
340-342°C IR (KBr) cm™ : 3014(-CH str.)1416 (ArC=C), 1213 (C-N), 1089 (C-O), 768 (C-GHemental
Analysis: Calculated for gH4O,NCl; : C-49.16, H-3.58, N-3.58. Found : C-49.H53.56, N-3.55LC-MS
[ESI] m/z (%) (Fig.M-1) : 393 (45), 284 (45), 238 (45), 184 (90).

2,5-dichloro-1-(3-chloro phenyl)-3,4-di(1,3-dioxolan-2-yl)-1H-pyrrole.(lVc)

Mol. Formula: CygH14O4NCl;  Mol.Wt : 390.5 Physical nature : whitish Yied (%) : 72% M.P :
230-232C IR (KBr) cm™ : 3018(-CH str.),1419 (ArC=C), 1224 (C-N), 1089 (C-0), 779 (C-CIH'NMR
(300MHz, : 7.74 (m, 4H, ArH), 4.08-4.15 (m, 8H, 2-OGEH,0-) DM SO-dg,8ppm CENMR: 143 (C=N), 119
(C-Cl), 121-129 (ArC-H).Elemental Analysis : Calculated for GHsO;NCl; : C-49.16, H-3.58, N8.58.
Found : C-49.14, H-3.57, N-3.56.

2,5-dichloro-3,4-di(1,3-dioxolan-2-yl)-1-(3-methoxy phenyl)-1H-pyrrole.(1Vd)

Mol .Formula: C;;H;;0OsNCl, Mol Wt : 386 Physical nature : whitish  Yidd(%) : 71 % M.P :

250-252°C IR(KBr)em™ 3010(-CH str.)1419 (ArC=C), 1217 (C-N), 1090 (C-O), 780 (C-G}NMR(300M Hz,
7.74 (m, 4H, ArH), 4.08-4.15 (m, 8H, 2-OQEH,0-) DM SO-ds,dppm) C*NMR: 143 (C=N), 119 (C-Cl), 121-

129 (ArC-H). Elemental Analysiss Calculated for @H;;OsNCl,: C-52.84, H-4.40, NB.62.

Found : C-52.82, H-4.38, N-3.60.

General procedure for the synthesis of 2,5-dihydrazino-3,4-bis-[1-3]dioxolan-2-yl-1-(N-substituted-phenyl)-

1H-pyrroles. (Va-b)

A solution of 2,5-dichloro-3,4-bis-[1,3] dixolanig-1-(N-substituted phenyl)-1H-pyrroleslMa-d) (1mmole) in
ethanol and hydrazine hydrate (20 mmol) was heaneler reflux for 3-4 hrs. Then cooled solution veaaporated
and residue recrystalized from ethanol to give ee[®)5-dihydrazino-3,4-bis-[1,3] dioxolan-2-yl-N{substituted-
phenyl)-1H-pyrroles.\(a-b)

Spectral Characterization Data :

1-(4-chloro phenyl)-3,4-di(1,3-dioxolan-2-yl)-1H-pyrrole-2,5-dihydrazine.(Va)

Condensation of 2,5-dichloro-1-(4-chlorophenyl)-8jél,3-dioxolan-2-yl)-1H-pyrrol€l Vb) with hydrazine
hydrate in ethanol afforded a white solid 1-(4-cblophenyl)-3,4-di(1,3-dioxolan-2-yl)-1H-pyrrole-2,5
dihydrazing(Va) in 78% yield, m.p. 240-242. The IR spectrum of this compound reveals ban®348, 3018,
1423, 1216, 1016 and 771 ¢ntorresponding to the —NH str., —CH str., ArC=CNCC-O and C-Cl groups
respectively. It was correctly analysed forgtd0O4NsCl Caled. (%) : C-50.32, H-5.24, N-18.34. Found (%6)-
50.30, H-5.22, N-18.32. LC-MS [ESH/z(%) : 393 (75), 288 (50), 234 (55), 184 (90).

1-(3-chloro phenyl)-3,4-di(1,3-dioxolan-2-yl)-1H-pyrrole-2,5dihydrazine.(Vb)

Mol Formula: CigH2004NsClI Mol.Wt : 381.5 Physical nature: whitish Yied (%) : 72% M.P :
235-237°C IR (KBr) cm™ : 3330 (NH), 1260 (C-N), 1442 (ArC=C), 1078 (C-OM'NMR (300MHz,
2.5 (s, 6H, 2NHNH?2), 4.08-4.15 (m, 8H, 2-Og3H,0-), DM SO-de,dppm) 7.40 -6.70 (m, 4H, ArH)C®NMR :
143 (C=N), 119 (C-CI), 121-129 (ArC-HElemental Analysis : Calculated for gH,,O4NsCl : C-50.32, H-
5.24, N-18 Found: C-50.31, H-5.23, N-18.33.

Scheme-Il Genral procedurefor preparation of Schiff bases (Vla-c):-

2,5-dichloro-1-(N-substituted phenyl)-1H-pyrrolet3jicarbaldehydes(lI1a-f) (Immole) was refluxed with two
different aromatic primary amines (2mmole) in webtath for 4-5 hours using ethanol as solvent amddeops of
glacial acetic acid. The reaction mixture was pdureto crushed ice. The product was isolated &odystallized
from ethanol to givéVla-c)
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LT OO
N 2 moles CIM\O 2 moles
@ R N HSCHZCOOH
O

i (Vla-c)
Risa=H Risa=2-Cl
b=3-Cl b=3-Cl
c=2-Cl

(Vlla-b)

Characterization data of Schiff bases
(16E)-N-[(4-(E)-(3-methoxyphenylimino)methyl)-2,5-dichlor o-1-(phenyl)-1H-pyr r ole-3-yl)methylene] -4-
chlorobenzeneamine. (Vla) Schiff bases

2,5-dichloro-1-(N-substitutedphenyl)-1H-pyrrole-3ji€arbaldehyde(l11a) on condensation with m-anisidine in
ethanol and glacial acetic acid afforded a deefwesolid (16E)-N-[(4-(E)-(3-methoxyphenylimino)nist)-2,5-
dichloro-1-(phenyl)-1H-pyrrole-3-yl)methylene]-4chobenzeneaminéVia) in 77% vyield, m.p. 302-30€. The
IR spectrum of this compound reveals bands at 30880, 1419, 1218, 783, cntorresponding to the aliphatic C-
H str., C=N, ArC=C, C-N and C-Cl groups. THeNMR spectrum of this compound in DMSQ-tkveals the
singlets at 2.25, 8.10 ppm corresponding to the @bktons and CH=N proton.The appearance of mutie7.82-
7.20-7.08 was due to the five aromatic protons eyl group and eight aromatic protons of 3-methpkgnyl
groups respectively. It was correctly analyseddgi,;0.N3Cl, Calcd (%): C-65.27, H-4.39, N-8.78. Found (%) :
C-65.25, H-4.36, N-8.76.

(16E)-N-  [(4-(E)-(3-methoxy phenyl imino) methyl)2,5-dichloro-1-(3-chloro phenyl)-1H-pyrrole-3-yl)

methylene]-4-chlorobenzene amine. (VIb) Schiff base

Mol.formula 1 CyeHo00.N3Cl; Mol. Weight : 512.5Physical nature: whitish Yidd (%) : 72% M.P
310-312°C IR (KBr) cm™ : 2930 (CH), 1610 (C=N), 1490 (ArC=C), 1248 (C-N), 820 (C-CHH'NMR

(300MHz, 2.20 (s, 6H, 2CkD), 6.92-6.82 (m, 8H, Ar-HDM SO-ds,8ppm): 7.4-7.0 (m, 5H, Ar-H), 7.88 (s,

2H, 2CH=N). Elemental Analysis: Calculated for gH,0O.N5Cl; : C-60.87, H-3.90, N-8.19. Found : C-

60.85, H-3.88, N-8.17.

(16E)-N-[(4-(E)-(4-chloro  phenyl imino)  methyl)2,5-dichloro-1-(2-chloro  phenyl)-1H-pyrrole-3-yl)
methylene]-4-chlorobenzene amine. (VIc) Schiff base

Mol.formula : CyHi4NsCls Mol. Weight : 521.5Physical nature:  whitish  Yidd(%) : 71 % M.P
315-317C IR(KBR)cm™  :1595(C=N), 1442(ArC=C), 1247(C-N), 827(C-Cl),180N). H!NMR (300MHz,
2.20 (s, 6H, 2CKD), 6.92-6.82 (m, 8H, Ar-HDM SO-dg,dppm): 7.4-7.0 (m, 5H, Ar-H), 7.88 (s, 2H, 2CH=N).
Elemental Analysis: Calculated for g;H14N5Cls: C-55.22, H-2.68, N-8.05 Found : C-55.20, H&2.8-8.03,

Genral procedurefor preparation of 4-thiazolidinones

The Schiff bases (Immole) were refluxed with thyaglic acid (2mmole) in the presence of catalyticoant of
anhydrous ZnGlin dry 1,4-dioxane (30ml) for 7 hours. The mixtuvas then cooled and poured in to crushed ice
and water. The product separated was filteredddn recrystalised from ethanol to give produtsl a-b)

Spectral characterization data of 4-thiazolidinones (VIla-b)

2-(2,5-dichloro-1-(3-chlor o-phenyl)-4-(3-(4-chlor ophenyl)-4-oxothiazolidine-2-yl)-1H-pyrr ol e-3-yl)-3-(4-chlor o
phenyl)thiazolidine-4-one.(V11a)

The Schiff basgVIb) on condensation with thioglycolic acid in the pmese of catalytic amount of anhydrous
ZnCl, in dry 1,4-dioxane afforded a white solid 2-(2j6kdoro-1-(3-chloro-phenyl)-4-(3-(4-chlorophenyl}-4
oxothiazolidine-2-yl)-1H-pyrrole-3-yl)-3-(4-chlordyenyl)thiazolidine-4-one(VI1a) In 71% vyield, m.p. 320-32¢.
The IR spectrum of this compound reveals band9#8,31708, 755, 671 chrcorresponding to the CH str., >C=0,
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C-Cl and C-S-C groups. THeINMR spectrum of this compound in DMSQ-eveals the singlets at 3.60 ppm and
5.32 ppm corresponding to the ¢Hprotons and N-CH proton respectively. The appearaf multiplets at 7.11-
6.98 due to twelve aromatic protons of three stuistl phenyl rings. It was correctly analysed for
CogH180:N3S,Cls Caled.(%) : C-50.15, H-2.68, N-6.26. Found(96)-50.13, H-2.66, N-6.24

2-(2,5-dichloro-1-(2-chlor o-phenyl)-5-(3-(4-chlor ophenyl)-4-oxothiazolidine-2-yl)-1H-pyrr ole-3-yl)-3-(4-chlor o
phenylthiazolidine-4-one.(VI1b)

Mol.formula : CyHig0:N3S,Cls  Mol. Weight : 669.88 Physical nature :  whitish Yield(%) : 77 %
M.P : 265-267°C IR(KBR)cm™ : 3018 (CH str.), 1700 (>C=0), 760(C-Cl), 671%a2). H'NMR (300MHz
2.98 (s, 2H, CH), 3.58 (s, 4H, 2CHS), 5.38 (2H, 2N-CH)DM SO-dg,0ppm) : 7.15-6.50 (m, 4H, ArH), 7.35-7.18
(m, 8H, ArH). Elemental Analysis. Calculated for GHigO.N3S,Cl: C-50.15, H-2.68, N6.26.
Found : C-50.12, H-2.65, N-6.24.

Table-1 shows physical data of compounds

Comp R M.F. M.PIC) | Yield(%)
IVa -H CieH150:NCl, 210-212 78
Vb 4-Cl Ci¢H1404NClg 340-342 70
Ve 3-Cl C16H1404NC|3 230-232 72
vd 3-OCH; Ci7H1,0sNCl, 250-252 71
Va 4-Cl| QEHZGOANSCI 240-242 78
Vb 3-Cl CieH2004NsCl 235-237 72
Via -H CoeH210,N3Cl, 302-304 77
Vib -Cl CoeH200,N3Cls 310-312 72
Vic 2-Cl 024H14N3C|5 315-317 71
Vila 2-Cl CosH150,N;S,Cls | 320-322 71

Vilb 3-Cl CoeH1s0:N3S,Cls | 265-267 77

Biological Testing of compounds

Heterocyclic dioxolane and Schiff bases compoumisre evaluated for antibacterial activity agairisscherichia
coli (Ec), pseudomona S. aeruginosa (PA), stapbgaes aureus (SA), Bacillus subtillis (BS), Aadtifungal
against candida albicans (CA), Asperginus nigé)(

The result were obtained in the form of clearinge@nd were noted after the period of incubatiGiG3or 24
hrs). The zone of inhibition was measured in mmdaua is presented in table

M edia used

For bacteria : Nutrient agar ( Hi-media)

For yeast : MGYP

Inoculum size

Bacteria : 1 x 10 bacteria per ml.
Yeast : 1x10 cells per mi

<> concentration of compound
(Prepared in ethanol) 100 p gm 1 disc

<> method used

( disc method, disc size 6mm)
“ " means no zone of inhibition.

CULTURE USED:

Culture nam Culture cod
ES | Escherichia coli NCIM 1209
PA | Pseudomonas aeruginoga NCIM 2036
SA | Staphylococcus aureus | NCIM 2079
BS | Bacillus subtilis NICM 2250
AN | Aspergillus niger NICM 545
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Table-2 shows micraobial activity data of compounds

Sr | Comp EC PA SA BS CA AN
1 IVa 9.61 10.12] 13.81 1328 - -
2 IVb 8.4 9.23 13.21] 12.36

3 Ve 8.5 7.11 8.46 8.56

4 | Ivd 11.2¢ | 9.1z | 10.1¢ | 10.2¢ | -

5 | Va 12.14| 11.04 9.89 1011 -

6 | Vb 8.5 812 | 9.75| 9.89| -

7 | Vla 8.2 8.8 9.01| 8.23 -

8 | Vib 8.2 8.5 733 | 8.01

9 | Vic 8.1 8.3 8.2 8.1 -

1C | Vlla 10.4f | 10.171 | 13.1¢| 9.37 | -

11 | Viib 9.4% 10.17 | 1152 | 11.2¢ | - -

12 | chloramphenicol 28.67 24.44 29.63 2630 INA NA
13 | Ciprofloxacin 2111 22.2 22383 21.34 NA NA

Microbial activity graph of compounds:
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CONCLUSION

In the present work we have developed a generéhadefor the synthesis of dioxolane and 4-thiaznbde
derivatives of 2,5-dichloro-3,4-diformyl (N-subsitied phenyl) pyrroles with good yield. Which arekmown
synthones and may be used for the synthesis afuaheterocyclic systems by functional group irdaxersion.
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