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ABSTRACT

The heterocyclic compounds are very much importaieeto their biological activities. The formyl g attached
to pyrrole molecules make them promising precurdorsfurther synthetic transformation. Thioethemgoounds
possess broad spectrum biological activities sush fangicidal[8], insecticidal, herbicidal & plant rgwth
regulating activities. Some heterocyclic thioetlderivatives have been also reported to exhibitdgaativiral
activities[7]. Due to these uses many workers anerested in the synthesis of thioether compounibk
heterocycles[1-3]. To achieve our aim we diformgthisuccinimides using Vilsmeier- Haack reagent @b )5
dicloro — 3,4 diformyl ( N- substituted phenyl) mles. The succinimides in turn were obtained frocinic acid
and substituted anilines. The diformylated compisuwere then converted into thioether derivativedrbating
with sodium sulphide, ethyl bromide in dry DMF advent[12-13]. All the compounds were characterizaa
screened for antimicrobial activities.
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INTRODUCTION

A great variety of thioether compounds with hetgades have been synthesized due to their broadtrsipe
biological activity such as fungicidal, insectidideherbicidal, & plant growth regulative activitiesSome
heterocyclic thioether derivatives exhibit goodiaral activities[4-6].

For this purpose, succinimides where diformylatsthg Vilsmeier-Haack reaction .to form 2, 5-dicldos3, 4-
diformyl (N-substituted phenyl pyrroles. the suégiies in tern were synthesized from succinic @&igubstituted
anilines. the dichlorodiformyl pyrroles having foyhgroup & chlorine atom at ortho position to easther show
promising precursors for other novel pyrrole defixes.

MATERIALS AND METHODS

All melting points were determined in open capill&& are uncorrected. I.R. spectra were RecordedPerkin-
Elmer spectrum™HNMR were recorded on Bruker DRX 500 MHz. NMR speunteter with DMSO-d6 as a solvent
using TMS as internal reference . (chemical shii ppm).

General procedure for synthesis of 1-(N-substituteghenyl) —pyrrolidine -2,5-dione Il ( a-f)

A mixture of succinic acid ( 11.8 gm,0.1 m) & thidrchloride (26.18 gm,2.2m) was refluxed for 30 oigs in 5
ml benzene , different aromatic amines (0.1 m) veissolved. This solution of aromatic amines wageadslowly
in above reaction mixture. Then the reaction mixtwas refluxed till complete HCI gas was evolvele product
obtained was cooled & Recrystalized from Ethanogitee pure 1 —( N- substituted phenyl)-pyrrolididé- dione
lI( a-f)
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(lla) 1-(phenyl) pyrrolidine-2,5-dione.

Mol. Formula:  GgHgO,N = Physical nature: shiny greeM.P: 150C ,Yield (%): 95%, IR (KBr)crit: 2900
(>CH,), 1726 (>C=0), 1464 (ArC=C), 1287 (C-N)'¥MR (300 MHz, DMSO ¢, dppm): 2.78 (s,4H)), 7.5-6.98
(m,3H,Ar-H). C°NMR: 27.6(CH), 176(>C=0), 135(C-N), 121(Ar-H). Elemental anadysCalculated for
Ci1oHgO,N: C-68.57, H-5.14, N-8.05. Found: C-68.50, H-5.168.00.

(Ilb) 1-(2-chloro phenyl) pyrrolidine-2,5-dione

Mol. Formula:  GoHsO,NCI, Physical nature: Yellowish, M.P: 1%D, Yield (%): 92%. IR (KBr) ci : 2994
(>CH,), 1702 (>C=0), 1419 (ArC=C), 1202(C-N)."NMR: (300MHz, DMSO-¢, dppm): 2.70 (s,4H), 7.4-6.80
(m,3H,Ar-H). C°NMR: 27.20 (>CH), 170 (>C=0), 134 (C-N), 120 (Ar-H) Elemental Aysik; Calculated For
Ci1oHsONCI: C-57.00,H-4.27,N-6.65, Found : C-56.98, H5}.R-6.50,

(llc) 1-(4-chloro phenyl) pyrrolidine -2,5-dione.

Mol. Formula:  GoHgO.NCI, Physical nature: light pink, M.P: 1% yield (%): 90%. IR (KBr) cth: 2990
(>CH,), 1710 (>C=0), 1420 (ArC=C), 1200 (C-NJ'NMR (300 MHz,DMSO-¢, 3ppm): 2.72 (s,4H), 7.3-6.90
(m,3H,Ar-H). C*NMR: 26.2(>CH) ,170 (>C=0), 138(C-N), 128 (C-Cl). Elemental Aysis: Calculated For
C10HgO.NCI: C-57.00, H-4.27, N-6.65. Found: C-56.90, 128} N-6.45.

(I1d) 1-(3-Chlorophenyl) pyrrolidine -2,5 - dione

Mol. Formula : GoHgO.NCI, Physical nature: yellowish, M.P: 05 Yield (%): 90%, IR (KBr) ci : 2990
(>CH,), 1730.32 (>C=0), 1425 (ArC=C), 1206 (C-N):NMR: (300 MHz,DMSO-¢,5ppm): 2.78 (s,4H), 7.3- 6.90
(m,3H,Ar-H). C°*NMR: 27.2 (>CH), 174 (>C=0), 132 (C-N), 123 (Ar-H). Elemental Aysis: Calculated For
C1oHgO,NCI : C-57.00, H-4.27, N-6.65. Found: C-56.90, H5}.N-6.50.

(lle) 1-(3-methoxy phenyl) pyrrolidine -2,5-dione

Mol, Formula:  G;H.,O3N, Physical nature:shiny black, M.P: @0 Yield (%): 95%., IR (KBr) cf: 2924
(>CH,), 1723 (>C=0), 1419 (ArC=C), 1202 (C-N)MMR: (300 MHz, DMSO-¢, dppm): 2.78 (s,4H), 3.648
(s,3H,CH), 7.6-7 (m,3H,Ar-H). &NMR: 26.5 (>CH), 137 (C-N), 120 (Ar-H), 172 (>C=0). Elemental Aysis:
Calculated For GH;;05N; C-64.39, H-5.36, N-6.82. Found: C-64.30, H-5.85;.50.

(Il f) 1-(4- methyl phenyl) pyrrolidine -2,5- dione

Mol. Formula: G;H1:O:,N, Physical nature: shiny brown, M.P: 260 Yield (%): 90%. I.R (KBr) cm :
2928(>CH), 1700 (>C=0), 1400 (Ar C=C), 1205 (C-N)."MMR: (300MHz, DMSO-¢, 3ppm): 2.60 (s,4H), 2.8
(s,3H,CH), 7.5-7 (m,3H,Ar-H).E>NMR: 25.6(>CH), 132 (C-N), 120 (Ar-H), 170 (>C=0). Elemental bysis:
Calculated For GH4;,0,N; C-69.84, H-5.82, N-7.40. Found: C-68.90, H-5.867.10.

General procedure for the synthesis of 2,5-dichlord-(N-substituted phenyl)-1H- pyrrole -3,4-dicarbatiehyde

I a-f)

To a cooled dimethyl formamide (0.24 moles) fredtiltilled POC} (0.12 moles) was slowly added in a dropwise
fashion with constant stirring at 5@ Then the succinimides Il (a-f) (0.12 moles ) evelowly added to a cooled
Vilsmeier - Haak reagent in small aliquots at aetimith constant stirring using magnetic stirrer.eTiteaction
mixture was heated at 60 For 6 hrs. This mixture was kept overnight & wasn slowly added to crushed ice
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with stirring & stirred for another 30 min .Therethesulting clear coloured solution was reacted wi?% NaOH
(50ml) maintaining the temp below %0 The reaction mixture was then heated at 5@66or half an hour which
after cooling in an ice bath coloured compoundsevahitained. These compounds were recrystallizeld agtieous
methanol as solvent to give pure product Ill(a-f)

(Iha) 2,5-dichloro-1-(phenyl) -1H- pyrrole-3,4-dicarbaldehyde.

Mol.Formula: G,H;O,NCl, Physical nature: yellowish, M.P: 12 Yield (%): 85%. IR (KBr) cit 2860 (-
CHO), 1705.93 (>C=0), 1507.61 (ArC=C), 1187 (C-NJNMR: (300MHz,DMSO-¢, dppm): 7.8-7.28 (s,4H, Ar-
H), 10.38 (br.s, 2H,2-CHO). '®\NMR:141 (C-N), 129 (Ar-H), 119 (C-Cl), 191 (-CHO)ldiental Analysis:
Calculated For GH;O,NCl,; C-53.73, H 2.61, N-5.22. Found : C-53.70, H-218&.19.

(Ib) 2,5-dichloro-1-(2-chloro phenyl)-1H-Pyrrole -3,4-dicarbaldehyde.

Mol. Formula: GoHsO,NCl; Physical nature: yellowish, M.P: 9D, Yield (%): 80%. IR: (KBr)crit: 2850 (-CHO),
1705.80 (>C=0), 1500 (ArC=C), 1190 (C-N)*NMR: (300 MHz,DMSO-¢, dppm): 7.5-7.20 (s,4H, Ar-H), 10.20
(br.s, 2H,2-CHO)C®NMR: 139 (C-N) , 125 (Ar-H), 115 (C- Cl), 190 (-@H. Elemental Analysis:Calculated
For C,HgO,NCI; C-47.60, H-15.20, N-4.62,. Found; C-47.55, H 15N 8!.60.

(Ilc) 2,5- dichloro-1-(4-chloro phenyl)-1H- pyrrole -3,4- dicarbaldehyde.

Mol. Formula: G;HsO,NCl;, Physical Nature: brownish, M.P: 242 vyield (%): 82%., IR (KBr) cift 2865 (-
CHO), 1700.93 (>C=0), 1507.61 (ArC=C), 1188 (C-NJNMR: (300 MHz,DMSO-¢, ppm): 7.4-7.20 (s,4H, Ar-
H), 10.33 (br.s, 2H,2-CHO). ®@MR: 142 (C-Cl), 195 (-CHO), 133 (Ar-H), 135(C-NElemental Analysis;
Calculated For GHsO,NClI; C-47.60, H-15.20, N-4.62. Found: C-47.58, H-15.N34.57.

(Ind) 2,5-dichloro -1- (3- chloro phenyl) -1H-pyrrole -3,4- dicarbaldehyde

Mol. Formula: G,HsO,NCl; Physical nature: brownistV.P: 84C, yield (%): 85%. IR (KBr) ci: 2869 (-CHO),
1700 (>C=0), 1500 (ArC=C), 1180 (C-N),"MMR (300 MHz,DMSO-¢, dppm): 7.7-7.20 (s,4H, Ar-H), 10.28
(br.s, 2H,2-CHO). ENMR: 145 (C-N), 129 (Ar-H), 190 (-CHO), 119 (C-CBJemental Analysis: Calculated For
C12HgO.NCl; C-47.60, H-15.20, N-4.62, Found: C-47.58, H-15NM8.60.

(Ine)2,5-dichloro-1-(3-methoxyphenyl)-1H-pyrrole-3,4-dicarbaldehyde.

Mol. Formula: GsHgOsNCl, Physical nature: faint white, M.P: P09 yield (%): 85% . IR (KBr) cit 2861 (-
CHO), 1705 (>C=0), 1590 (ArC=C), 1189 (C-N)NMR: (300 MHz, DMSO-¢, 3ppm): 3.58 (s5.3H-OC}), 7.6-
7.33 (S,4H, Ar-H), 10.40 (br.s, 2H,2-CHO)"*SMR: 120 (C-Cl), 130 (Ar-H), 190 (-CHO), 135 (C-Nglemental
Analysis: Calculated For :gHyOsNCl, C-52.34, H-3.02, N-4.69. Found: C-52.30, H-319&4.65.

(Inf) 2,5- dichloro-1- (4-methyl phenyl) -1H- pyrr ole -3,4- dicarbaldehyde.

Mol. Formula: GaHyO,NCl, Physical nature: brownish.P: 186, yield (%): 70%. IR: (KBr) cift 2860 (-
CHO), 1708.99 (>C=0), 1507.69 (ArC=C), 1193 (C-NJNMR: (300 MHz,DMSO-¢, dppm): 7.1-7.20 (s,4H, Ar-
H), 10.39 (br.s, 2H,2-CHOXC™NMR: 140 (C-CI), 190 (-CHO), 135 (Ar-H), 134 (C-NElemental Analysis:
Calculated For GHgO,NCl, C-55.31, H-3.19, N-4.96. Found: C-55.28, H-3.134.80.

Scheme-II
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General procedure for synthesis of 2,5-bis (ethyl uffanyl)-1- (N-substituted phenyl-1H-pyrrole-3,4-
dicarbaldehydes. IV (a-f)

To a solution of 11l (1 mmol) in dry DMF (5ml) sagin sulphide (3mmol, fused flakes) was added &eddiffior 2-3
hr at rt. On completion of the reaction, the cspanding halo compound (ethyl bromide) was addestig&ed for
another 30-45 min.& poured in to crushed ice.The gigained was filtered, dried & purified by redglssation
from ag. ethanol to give corresponding pure 2,5{bifiyl sulfanyl) -1-(N-substituted phenyl)-1H- pyie-3,4-
dicarbaldehydes .(IVa-f)

(Iva) 2.5-bis (ethyl thio) -1- phenyl-1H- pyrrole-3,4- dicarbaldehyde.

Mol. Formula:  GgH170,NS,, Physical nature: whitish, Mol. Wt. 287, M.P22C, yield (%): 85%. IR (KBr)
cm’® 2852 (-CHO), 1703 (>C=0), 1448 (Ar C=C), 1236 (C-NP16 (- SGHs). H'NMR ( 300 MH,DMSO-d;
dppm): 1.25 (t,6H, J=7Hz, 2SGAH,), 7.33-7.13 (m, Ar-H), 10.15 (s,2H,2CHO), 3.084#i,J= 7Hz, 2S CKCH).
CHNMR 125 (Ar-H), 140 (CN), 191 (-CHO), 30.4 (>GH 14.4 (-CH). Elemental Analysis: Calculated For
C1gH170.NS, C-66.89, H-5.92, N-4.87. Found: C-66.80, H-5/88}.82.

(IVb) 1-(2-chloro phenyl) -2,5- bis (ethyl thio) -H-pyrrole -3,4- dicarbaldehyde

Mol. Formula: GeH160.NS,Cl, Physical nature:  whitish, Mol. Wt 321.5M.P: 92c, yield (%): 87% .
IR(KBR)cm ! 2850 (-CHO), 1700 (>C=0), 1440 (ArC=C), 1235 (C-8p50(SGHs). H'NMR ( 300MHz,DMSO-
ds dppm) 1.20 (t,6H,J=7Hz,2SGBH,), 7.30-7.10 (m,Ar-H), 10.10 (s,2H,2CHO), 3.00 (d,d=7Hz,2s CHCHy).
CBNMR: 120-122 (Ar-H), 139 (C-N), 134 (C-Cl), 190 (D), 29.4 (S-CH), 14.2 (-CH-CHs). Elemental Analysis
: Calculated For GH;¢0.NS,Cl, C-59.72, H-4.97, N-4.35. Found, C-59.68, H-4.924.30.

(IVc) 1-(4-chloro phenyl)-2-5- bis (ethyl thio)-1H-pyrrole-3,4- dicarbaldehyde

Mol. Formula: GgH160.NS,Cl, M.P: 163C, Yield (%): 82%. IR (KBR) cri 2850 (-CHO), 1700 (>C=0), 1440
(Ar-C=C), 1230 (C-N), 1015 (-SEls). H'NMR: (300MHz,DMSO-¢dppm) 1.22 (t,6H,J=7Hz,2S8s), 7.30-7.10
(m,Ar-H), 10.10 (s,2H,2CHO), 3.05 (q,4H,J=7Hz,28¢. C'*NMR: 122 (Ar-H), 142 (C-N), 190 (-CHO), 30.3
(>CH,), 14.2 (-CH). Elemental Analysis: Calculated For,¢8,60.NS,Cl. C-59.72, H-4.97, N-4.35. Found C-
59.70, H-4.90, N-4.30.

(Ivd) 1-(3- chloro phenyl)- 2,5-bis ( ethyl thio) 1H- pyrrole-3,4- dicarbaldehyde

Mol formula: GgH:160,NS,Cl, Physical nature: Greyish, Mol wt. 321.5, .MM172C, Yield (%) : 88%. IR
(KBr) cm™* 2855 (-CHO), 1702 (>C=0), 1445 (Ar-H), 1233 (C-M),07 (-SGHs). HNMR (300MHz,DMSO-g,
dppm) 1.25 (t,6H,J=7Hz,2S8:),7.25-7.5 (m,Ar-H), 10.15 (s,2H,2CHO), 3.05 (q,4#¥Bz,2SCHCH;). C°*NMR
128 (ArH), 139 (CN), 192 (-CHO), 30.2 (>GH 14.3 (-CH) Elemental Analysis :Calculated Fogs8:40,NS,Cl,
C-59.72, H-4.47, N-3.35, Found: C-59.70, H-4.4(3.R6.

(IVe) 1(3- methoxy phenyl) -2,5- bis (ethyl thio)-#- pyrrole -3,4- dicarbaldehyde

Mol. Formula: G;H;003NS, Physical nature: whitish, Mol. Wt. 317, MBEdC, Yield(%): 82%. IR (KBr)
cm' 2852 (-CHO), 1703 (>C=0), 1442 (ArC=C), 1236 (C-M)10 (-SCHCH;). H'NMR (300 MH, DMSO-d;, &
ppm) 1.28 (t,6H, J=7Hz,2SGBH), 7.33- 7.13 (m,ArH), 10.15 (s,2H,2CHO), 3.08 d,3=7Hz,2SGHs).
C®NMR: 125(Ar-H), 140(C-N), 191-(CHO), Elemental Agals: Calculated For GH1g0sNS,, C-64.35, H-5.99.
found: C-64.30, H-5.90.

(IVf) 1-(4-methyl phenyl) -2,5-bis (ethyl thio) -H- pyrrol -3,4- dicarbaldehyde

Mol. Formula G;H:40,NS, Physical nature yellowish Mol. Wt. 301, M.P. 264 yield(%) 87% IR (KBr) crit
2857(CHO0),1705 (>C=0),1441(ArC=C),1230(C-N),1098GH,CH;). H' NMR (300 MH, DMSO-t;, & ppm)
1.35(t,6H,J=7Hz,2SCiCH;),7.30-7.13 (m,Ar-H),10.18(s,2H,2CHO),3.08(q,4H,Bz72SGHs). C°NMR: 122(Ar-
H),135(C-N),192(CHO). Elemental Analysis: Calcuthteor, G/H;gO.NS, C-67.77,H-6.31. Found C-67.70,H-
6.30.
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Table-1 shows physical data of compound

comg R M.F ?ﬁ'CF)’ Yield (%)
a | -H CeHON | 150 95 %
b | 2-C1 | CuHeO,NCI | 150 92%
lic | 4-Cl | CiHsONCI | 164| 90 %
id | 3Cl | CiHsO,NCI | 115] 90 %
lle | 3-0CH | CuHuON | 170] 95 %
If | 4CHs | CubuON | 150 90 %
Ma | -H CoHONCL | 162 85 %
b | 2-CI | CuHsO,NCl, | 90 | 80 %
ic | 4Cl | CuHONCl, | 242 82%
id | 3-CI | CuHO,NCl, | 84 | 85%
lle | 3-OCFs | CuHoONCl, | 119 85 %
If | 4-CHs | CiHeONCl, | 186 | 70 %
va | -H CHONS, | 222 85%
Vb | 2-C1 | CaHieOMNSCI | 92 | 87 %
Ve | 4Cl | CiHiONS,Cl | 162 82%
NVd | 3-Cl | CiHieONSCI | 172 | 88%
Ve | 3-0CH | CoHiONS, | 119 | 82 %
Vi | 4-CHs | CuHiONS, | 164| 87 %

Biological Testing of compounds.
Heterocyclic thioether compounds IV(a-f) were eesdd for antibacterial against fungi Escherichidi ¢&C),
pseudomona S. aeruginosa (PA), staphylococcus a{8A), Bacillus subtillis (BS), candida albisa(CA),
Aspergillus niger (AN).

The result were obtained in the form of clearingeand were after the period of incubation’{3@r 24 hrs). The
zone of inhibition was measured in mm and datadsented in table 2.

Media used :
For bacteria
For yeast
Inoculum size

CULTURE USED:

Culture abbreviation Culture name Culture cq
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

de

Table-2 Antimicrobial activity of compounds(Zone of inhibition in mm)

Sr. No. Compound EC PA SA BS
1 lla 10.36 11.21 10.14| 10.12
2 Ilb 10.14 12.21 12.21] 11.14
3 lic 10.22 11.23 10.12] 11.12
4 Iid 11.89 11.8§ 10.88| 11.45
5 lle 11.33 11.02 11.14| 10.45
6 IIf 10.25 12.23 10.47| 10.98
7 llla 10.23 10.12 10.23| 10.56
8 Illb 13.11 10.542 10.01] 10.89
9 lllc 12.55 1041 11.11] 10.54
10 Ild 10.10 11.02 10.88| 10.87
11 llle 10.89 11.08 11.12| 11.25
12 1f 10.12 10.49 10.78| 10.78
13 IVa - - 13.66 12.36
14 IVb - - 12.97] 13.56
15 Ve - - 7.47 -
16 vd - - 7.76 8.15
17 Ve - - 7.78 9.23
18 IVf - - 9.83 10.12
19 Chloramphenicpl 28.67 24.44 29.63| 26.30
20 Ciprofloxacin 21.11 22.23 22.33] 21.34

Nutrient agar ( Hi-media)

MGYP
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Bacteria : 1 x 10 bacteria per ml.

Yeast 1 x 10 cells per ml.

«*concentration of compound

(Prepared in ethanol) 100 p gm 1 disc method uied(method, disc size 6mm) “_

means no zonetubition.
CONCLUSION

In present work we have developed a general mefhrothe synthesis of succinimides with good yietdhich can
be used for the synthesis of various heterocydjistesn. The dicarbaldehydes formed (llla-f) are wvkm
synthones and may be used for the synthesis alusheterocyclic system.
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