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INTRODUCTION

Formylation is a key process in organic synthesis, in which the resulting formyl group acts as
a ‘cross road’ intermediate. Formyl group present on pyrrole molecules make them promising
precursors for further synthetic transformations. Succinimide is a part of many active
molecules possessing activities such as CNS depressant™, analgesic’?, antitumort,
cytostatic”!, antispasmodict”, bacteriostatic®, nerve conduction blocking!®, muscle
relaxant™,  hypotensive™ antibacterial™¥ antifungal™*®, anti-convulsant!*® and anti-
tubercular activity™ etc. In view of this literature search & in continuation of our interest on
the Vilsmeier- Haack reaction & its synthetic utility, The succinimides were synthesized from
succinic acid & substituted aryl amines. The succinimides on diformylation using Vilsmeier-
Haack reaction formed 2,5-dichloro-3,4-diformyl (N-substituted phenyl) pyrroles. These
dichlorodiformyl pyrroles having formyl groups & chlorine at ortho position to each other

may show promising precursors of other novel pyrrole derivatives, heterocyclic schiff’s bases
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& other fused heterocyclic ring compounds. keeping this view in mind we have carried out
functional group inter conversion of these compounds into dicarbonitrile derivatives by
treating with CAN in presence of aqueous ammonia at 0°C.The resulting dicarbonitriles can
also acts as precursors for many bioactive organic molecules. The dicarbonitriles were
characterized by spectral & elemental analysis. All the compounds were screened against

various microorganisms which showed promising results.]

MATERIALS AND METHODS

All melting points were determined in open capillary & are uncorrected. I.R. spectra were
Recorded on Perkin-Elmier spectrum. H' NMR were recorded on Bruker DRX 500
MHz.NMR  spectrometer with DMSO-d6 as a solvent using TMS as internal

references.(chemical shift in & ppm).

EXPERIMENTAL WORK

General procedure for synthesis of 2,5-dichloro-1-(N-substituted phenyl)-3,4-
dicarbonitriles.

A suspension of Vilsmeier-Haack product 111 (1mmol) in 30% ag. ammonia (5ml) was stirred
for 10 min. at RT, which resulted in formation of turbid solution. To this CAN (2mmol) was
added with constant stirring at 0°c ,after completion of the reaction in 20-30 min, it was
extracted with chloroform ethyl acetate mixture (5:3) dried (anhydrous Na,SOg)and
concentrated under reduced pressure to obtain the solid product which was purified by

recrystallisation from ag. Ethanol.

REACTION SCHEME

(Iva), 5-dichloro-1-phenyl-1H- pyrrole-3,4-dicarbonitrile.
Molecular formula:- C1,HsN3Cl, Physical nature is white , Yield: 85 %
M.P :140-145°C  Mol. Wt 262

IR (KBr)cm™ 2249 (-CN), 1519 (Ar-C=C-), 1209 (C-N), 788(C-ClI).
H'NMR (300MHz, DMSO-ds,5ppm,) 7.40-7 (m,4H,Ar)

CBNMR  117(-CN), 119 (C-Cl), 121-129 (Ar-H)
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R = a=-H, b=2-Cl,c=4-Cl,d=3-Cl,e=3-OCHj,f=4-CH

Elemental Analysis
Calculated for C1,HsN3Cl; : C-54.96, H-1.90, N-16.03. Found, C-54.80, H-1.80, N-16.00.

(Ivb) 2,5-dichloro-1-(2-chlorophenyl)-1H- pyrrole-3,4-dicarbonitrile.
Molecular Formula : C12H4N3Cls

Physical nature whitish Yield(%) 87 % M.P: 115-120°C Mol Wt :- 296.5
IR (KBr)cm™ 2245 (-CN), 1512 (Ar-C=C-), 1200 (-C-N), 785 (-C-ClI).
H'NMR (300MHz,DMSO-ds,8ppm) 7.50-7 (m,4H,Ar)

C"®NMR 118 (-CN), 120 (C-Cl), 121-130 (Ar-H), 134 (Ar-Cl).

Elemental Analysis
Calculated for C1,H4N3Cls : C-48.56, H-1.34, N-14.16. Found, C-48.50, H-1.30, N-14.10.

(IVc) 2,5-dichloro-1-(4-chlorophenyl)-1H- pyrrole-3,4-dicarbonitrile.

Molecular Formula: Ci2H4N3Cls

Physical nature whitish Yield(%) :- 88 %

M.P.:180-184°C  Mol. Wt. :- 296.5

IR (KBr)cm™ 2235 (-CN), 1500 (Ar-C=C-), 1200 (-C-N), 781 (-C-ClI).
H'NMR (300MHz, DMSO-ds,5ppm)  7.54-7 (m,4H,Ar)

C"¥NMR: 118 (-CN), 119 (C-Cl), 121-129 (Ar-H), 134 (Ar-ClI).
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Elemental Analysis
Calculated for C1,H4N3Cls : C-54.96, H-1.90, N-16.03. Found, C-54.90, H-1.80, N-16.00.

(Ivd) 2,5-dichloro-1-(3-chloro phenyl)-1H-pyrrole-3,4-dicarbonitrile.
Molecular Formula:C12H4N3Cls

Physical nature whitish Yield(%) : 87 %

M.P: 160-165°C, Mol Wt :- 296.5

IR (KBr)em™ 2240 (-CN), 1523 (Ar-C=C-), 1215 (C-N), 785 (C-ClI).
H!NMR (300MHz, DMSO-ds,ppm)  7.45-7 (m,4H,Ar)

C®NMR 117 (-CN), 119 (C-Cl), 121-129 (Ar-H), 135 (Ar-Cl).

Elemental Analysis

Calculated for C12H4N3Cl3 , C-54.96, H-1.90, N-16.03. Found, C-54.90, H-1.85, N-16.00.
(IVe) 2,5-dichloro-1-(3-methoxyphenyl)-1H-pyrrole-3,4-dicarbonitrile.

Molecular Formula: C13H70ON3Cl;,

Physical nature whitish Yield(%) :- 90 %

M.P: 95-100°C, Mol. Wight : 292

IR (KBr) cm™ 2235 (-CN), 1500 (Ar-C=C-), 1200 (-C-N), 781 (-C-Cl), 1300 (-OCH).
H'NMR (300MHz,DMSO-dg,5ppm) 7.54-7 (m,4H,Ar-H), 3.83 (s,3H,0CHs).

C™NMR : 117 (-CN), 119 (C-Cl), 121-129 (Ar-H), 55.9 (-OCHs) .

Elemental Analysis
Calculated for: C13H;ON3Cl, | C-54.96, H-1.90, N-16.03. Found, C-53.99, H-.69, N-15.99.

(Ivf) 2,5-dichloro-1-(4-methyl phenyl)-1H-pyrrole-3,4-dicarbonitrile

Molecular Formula: C13H7N3Cl,

Physical nature whitish Yield(%) :- 75 % , M.P. 210-215°C Mol. Weight : 276

IR (KBr)cm™ 2235 (-CN), 1500 (Ar-C=C-), 1200 (-C-N), 781 (-C-ClI).

H'NMR (300MHz, DMSO-ds,8ppm) 7.54-7 (m,4H,Ar) C**NMR 116 (-CN),119 (C-Cl), 121-
129(Ar-H),

Elemental Analysis
Calculated for C13H7N3Cl; :, C-56.52, H-2.53, N-15.21. Found, C-56.40, H-2.45, N-15.10.
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Table-1 shows physical data of compound

Compounds | R group II;/(I)c;Irilcuulljlr M.P. (°C) Yield (%)
lva -H C12H5N3C|2 140-145 85
IVb -2-Cl C12H4N3Cls 115-120 87
IVc 4-Cl C12H4N3C|3 180-182 88
IVd 3-Cl C12H4N3Clg 160-165 87
Ve 3-OCH3 C13H7ON3C|2 95-100 90
IVE 4-CH3 C13H7N3Cl, 210-215 75

BIOLOGICAL TESTING OF COMPOUNDS.

Heterocyclic Nitrile compounds 1V(a-f) were evaluated for antibacterial against Escherichia
coli (Ec), pseudomona S. aeruginosa (PA), staphylococcus aureus (SA), Bacillus subtillis
(BS), And antifungal against candida albicans (CA), Asperginu S niger (AN).

The result were obtained in the form of clearing zone and were noted after the period of
incubation (37° for 24 hrs). The zone of inhibition was measured in mm and data is

presented in table 2. Media used

For bacteria . Nutrient agar ( Hi-media)

For yeast . MGYP

Inoculums size : Bacteria : 1 x 10 bacteria per ml. Yeast : 1 x 10 cells per mi
o concentration of compound

(Prepared in ethanol) 100 i gm 1 disc
X method used
( disc method, disc size 6mm)

13 2

means no zone of inhibition.

CULTURE USED

Type Culture name Culture code
ES Escherichia coli NCIM 1209
PA Pseudomonas aeruginosa | NCIM 2036
SA Staphylococcus aureus NCIM 2079
BS Bacillus subtilis NICM 2250
AN Aspergillus niger NICM 545
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Table-2 Antimicrobial activity of compounds

Sr. No. | Compounds EC PA SA BS CA AN
1 Iva 12.97 13.90 7.47 13.50 - -
2 IVb 13.60 12.54 12.97 13.56 - -
3 Ve 9.23 9.88 13.66 12.36 - -
4 IVd 13.90 7.77 9.83 10.12 - -
5 Ve 12.60 9.78 7.76 8.15 - -
6 VT 13.50 13.60 7.78 9.23 - -
7 Chloramphenicol 28.67 24.44 29.63 26.30 NA -
8 Ciprofloxacin 21.11 22.23 22.23 21.34 NA -

(Zone of inhibition in mm)

/
o@é\
o8

Graph -1: Comparative antimicrobial activity of compounds (lva-f)
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CONCLUSION

We have synthesized various Nitrile derivatives by using Ceric Ammonium Nitrate (CAN), it
is a simple to operate, fast reaction rate, nontoxic, inexpensive and environmentally friendly
catalyst. The compounds were shows good to mild Anti microbial activity. All compounds

are characterized by IR, NMR, etc. analytical methods.
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