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ABSTRACT: The present study deals with the heterocyclization of Schiff bases of (5-Benzoyl-benzimidazol-1-
yl)-acetic acid hydrazide [BBAH] into (2H)-Pyrrole-2-ones derivatives. One of the hydrazide i.e. 2-hydroxy
benzoic acid hydrazide (salicylhydrazide) and their condensed product play a vital role in medicinal
chemistry. More particularly and recently these types of compounds have been found in the treatment of T.B.
and other chemotherapeutic diseases. Hence, it was thought of interest of merging of both pyrrole and
benzimidazole hydrazide moieties may enhance the drug activity of compound up to some extent or might
possess some biological activity. From this point of view the objective of present works to prepare new
derivatives of benzimidazole hydrazide containing a pyrrole moiety. Hence The present study deals with the
heterocyclization of Schiff bases of (5-Benzoyl-benzimidazol-1-yl)-acetic acid hydrazide [BBAH] into (2H)-
Pyrrole-2-ones derivatives.
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INTRODUCTION

Hydrazide and their heterocyclised products find wide use in medicine, agriculture and industry. One of
the hydrazide i.e. 2-hydroxy benzoic acid hydrazide (salicylhydrazide) and their condensed product play a
vital role in medicinal chemistry. More particularly and recently these types of compounds have been
found in the treatment of T. B. and other chemotherapeutic diseases. Hence, it was thought of interest of
merging of both pyrrole and benzimidazole hydrazide moieties may enhance the drug activity of
compound up to some extent or might possess some biological activity. From this point of view the
objectives of present work to prepare new derivatives of benzimidazole hydrazide containing a pyrrole
moiety. Hence the present study deals with the heterocyclization of Schiff bases of (5-Benzoyl-
benzimidazol-1-yl)-acetic acid hydrazide [BBAH] into (2H)-Pyrrole-2-ones derivatives. The 2-carbonyl
derivative of Pyrrole is known as 2H-pyrrole-2-one. It is also known as 2-hydroxypyrrole and o-hydroxy
pyrrole. 2-hydroxy pyrroles are thought to exist in oxo forms such as (X) or (XI); structure (XII)
illustrates a third possible oxo form™.

COOR

) (X1)

Chemical evidence for transformation in the hydroxyl pyrrole has been reviewed by Fischer and Orth™.
Since 2-hydroxy pyrrole itself is unstable and rapidly resinifies, studies have been confined to some of its
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more stable derivatives. The ultraviolet spectrum of (XIII) (R = COOEt) is different from that of (XI1V)
and (XI11) (R = COOEt) does not give a positive test with ferric chloride® *’, which led to its formulation
as shown.

On the basis of their infrared (and ultraviolet) spectra, compounds (XV) (R = H) ', and (XVI)*® must
exist in oxo forms since they exhibit absorption bands: (XV) (R = H) at 1695cm™ and (XV) (R = Ac) two
bands at 5.87 and 5.95 n (1904 and 1681cm™). Proton resonance spectra confirm structure (XV) (R = H).
The A’- structure was assigned to (XVI1) because it added water reversibly, and this is considered to be a
characteristic reaction of A’ pyrrolones®, whereas the A*- structure was assigned to (XV) (R = H)
because the ultraviolet spectrum appeared to be of the crotonic acid type 12,
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Ultraviolet spectra suggested, and NMR spectra proved that (XVII) (R = H, OH) should be assigned the
A*- structure shown?. Amidation of 2,4-dichloro-6-methyl phenyl acetic acid with H,NC(Me)(i-Pr)CN
via the acid chloride using SOCI,, followed by alcoholysis of the nitrile using H,SO, and MeOH quench
and cyclization of the resultant ester with ~ KOBu-tert in THF, gave title compound (XXI), and was
useful as pesticides and herbicides 2.
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MATERIAL AND METHODS

Various Schiff bases (2a-1) on heterocyclization reactions with maleic anhydride gave the desired
products 2H-pyrrole-2-ones (5a-1). Their structures have been characterized on the basis of their analytical
and spectral data. The research work is scanned in Scheme-5.1 and the experimental procedures for the
synthesis of the series of compounds have been adopted according to the reported method.

Synthesis of 1-[(5-Benzoyl-benzimidazol-1-yl)-acetyl amino]-2-oxo-5-aryl-3,5-dihydro-1H-pyrrole-4-
carboxylic acid (5a-1): Maleic anhydride (0.1 mole) and various Schiff bases (2a-1) (0.1 mole) were heated
at reflux in chloroform (30ml) for about 5 hours with TLC monitoring. After the mixture was allowed to
stand for 2 days, the solid was filtered. The product thus formed was recrystallized from ethanol to give
pure  1-[(5-Benzoyl-benzimidazol-1-yl)-acetyl amino]-2-oxo-5-aryl-3,5-dihydro-1H-pyrrole-4-carboxylic
acid (5a-l) in good yield. The analytical and spectral data of the compounds (5a-1) are described.
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RESULTS AND DISCUSSION

As we know that the Schiff bases are the crucial material for the preparation of heterocyclic compounds
like 2H-pyrrole-2-ones, 2-pyrrolidinones, etc. These Schiff bases (2a-1) on cyclo condensation reaction
with maleic anhydride afford the biologically active 2H-pyrrole-2-one derivatives (5a-1).

N
Ly

N

CH,CONHN=——CH —ATr
(2a-1)

Schiff bases

Maleic anhydride

(5a-1)

2H-pyrrole-2-ones derivatives

W here,
R =H, CH;, C,Hq

Their structures were confirmed by analytical and spectral data. The C, H and N contents of the prepared
compounds were consistent with their predicted structures as shown in Scheme-5.1. The infrared spectra
show the band in the region 1680-1710 cm™ for carbonyl (>C=0) group, which is the characteristic band
for the cyclic 2H-pyrrole-2-one ring.

The proton magnetic resonance spectra of the prepared compounds (5a-l) show singlet at 5.15 for CH
proton at position-5 in the 2H-pyrrole-2-one ring. All other signals are at their respective positions in the
PMR spectrum.

The Mass spectrum of 5a (Fig. 5.13) indicates that the molecular mass of 5a (i.e. 480 gm/mole) agreed
with the peak obtained.

The analytical and spectral data for all the compounds (5a-1) are shown. The IR, PMR and *C NMR
spectra are scanned in Figures-5.1-5.12 for selective compounds.
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Compound-5a:
(o]

YT

CH,CONHN

=
(0] COOH

1-[(5-Benzoyl-benzimidazol-1-yl)-acetylamino]-2-oxo-5-phenyl-3,5-dihydro-1H-pyrrole-4-carboxylic acid

Table 1: Elemental analysis and Infrared spectral, PMR spectral & CMR spectra features of1-[(5-
Benzoyl-benzimidazol-1-yl)-acetylamino]-2-oxo-5-phenyl-3,5-dihydro-1H-pyrrole-4-carboxylic acid

Elemental Analysis

Molecular
C27H20N405

gm/mole

(uncorrected)
Yield: 72%

Molecular Weight: 480

Melting Point: 175-76°C

% %H
Formula: | Calculated 67.50 4.16
Found 67.4 4.1

%N
11.66
11.5

Infrared Spectral Features cm™

1667:
1717:

3054, 1600, 1532:

Aromatic C-H
C=0 of COOH

C=0 of pyrrole-2-one

Other bands same as parent Schiff bases

PMR spectral Features (6,Ppm)

6.15-8.13: (multiplet aromatic + NH of CONH)

4.7 (H, s, CsH)

5.15: (H, s, CsH)

12.92.  (H,s, COOH)

2.65: (2H of -CH,CONH:-)

CMR spectral Features (3,Ppm)

102-131:
165:
166:
142:

36:

Benzene

C=0 of COOH
C=0

C=0 of CONH
CH,
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Figurel: IR Spectrum of Compound 5a.
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Figure 2: NMR Spectrum of Compound 5a.
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Figure 3: CMR Spectrum of Compound 5a

REFERENCES

Runge Ann. (1837) Physik., 31, 67.

Bernthsen Bell (1880) Ber., 13, 877, 1049.

Harries (1902) Ber., 34, 1496 (1901); Ber., 35, 1183.

Menozzi and Appiani Gazz. (1894) Chim. Ital., 24, 1, 373.

Haitinger (1882) Monatsh., 3, 228.

Laycock Chem. News, 78, 210, 223 (1898); Schutzenberger and Bourgeois; Bull. Soc. CHim. France.
Anderson Trans. Roy. (1858) Soc. Edinburgh, 21 Part-1V, 571 (1857); Ann., 105, 349.

Schwanert Ann., 114, 65 (1860); Ciamician; Ber., 37, 4200.

Fujita et al. J. Soc. Chem. Ind., Japan, 41, 63 (1938); C.A., (1938) 32, 6902.

. Schwanert Ann., 116, 269 (1860); Ciamician and Silber (1904) Ber., 17, 104.

. Goldschmidt Z. (1867) Chem., 3, 280. Gilman (1941) Org. Syntheses coll., Vol. 1, 473, sec. ed..

. Bunte and Steinbrunn Gas-4, Wasserfach, 74, 1193 (1931); C.A., 26, 1418 (1932).

. Reppe et al. Ger. Pat. 701, 825 (Dec. 24, 1940); C.A., 35, 7976 (1941); Cf. p. 127 for the analogous

preparation of furan.

. H. Lapin and A. Horeau (1960) Bull. Soc. Chim., France p. 1703.
. H. Fischer and H. Orth (1934) “Die Chemie des Pyrrols” ,Vol.1, p. 124, Akademische Verlag.,

Leipzig,.

C.A. Grob and P. Ankli Helv. (1949) Chim. Acta., 32, 2010.

C. A. Grob and P. Ankli Helv. (1949) Chim. Acta, 32, 2023.

H. Plieninger and M. Decker (1956) Ann. Chem. Liebigs, 598, 198.

45




19
20
21

22.
23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Synthesis and Characterization of 2H-Pyrrole-2-Ones of (5-Benzoyl-benzoimidazol-1-yl)-acetic acid .......

. K. E. Schulte, J. Reisch and R. Hobl (1960) Arch. Pharm., 293, 687.

. K. E. Schulte and J. Reisch (1959) Arch. Pharm, 292, 51.

. J. A. Moore and J. Binkert (1959) J. Am. Chem. Soc., 81, 6029.

Lieb Folker and Hagemann Hermann et al. (1995) Pat. 19,545,467 6Dec; C.A. (1997) 126, 74741j.
Koichi Moriyashu, Hiroyuki Suzuki, Mokato Suzzuki, Shino Matso, Harumichi Aoki, Tomako
Mihashi and Shungo Fukai Jap. Pat. 97,124,596 13, May (1997); C.A., 127, 50536r (1997).

David W.Emerson, Richrd L.Titus and Marlorr D.Jones (1998) J. Heterocycl. Chem., 35(3), 611-617.
Kuzuaki Oda, Hisao Tsujita, Masayuki Sakai and Minoru Machida (1998) Chem. Pharm. Bull.,
46(10), 1522-1526.

S.M.EI-Kousy, A.M.EI-Torgoman, A. A.El-Basiouny and Ahmed J.Hashem (1988) Pharmazie,
43(2), 80-81.

Rodolf Kummer, Rolf Fischer and Uwe Vegt (1989) Ger. Pat. DE 3,630,613 17, March (1988); C.A,,
109, 73344.

Emilio Toja, Carlo Gorini; Fernando Berzaghi and Giulio Galliando Eur. Pat. EP-300, 850 25 january
(1989); C.A. (1990) 111, 72109.

Nobuhiro Nagashima, Kazuhiko Irinoda, Hideaki Motsuda and Tatsuhiko Katori Jap. Pat. 01,143,853
06 June (1989); C.A. (1990) 111, 232567d.

Margaret G.Cutler, Douglas J. M.Graham and M. R.Moore (1990) Pharmacol. Toxicol.
(Copenhagen), 66(1), 66-68.

V.L.Gein, E.V.Shumilovskikh, Yu S.Andreichikov, R. F Saraeva, L. V. Korobchenko, V. G.Vladyko,
and E. | Boreko (1991) Khim-Farm. Zn., 25(12), 37-40.

Mary Antony, Krishna P.Gupta, K. K.Janardann and N. K.Mehrotra (1991) Cancer Lett., 61(1), 21-
25.

Florence Roux, Nathlie Galeotti, Joel Poncet, Patrick Joulin, Suzy Cros and Gerhard Zenke (1994)
Bioorg. Med. Chem. Lett., 16(4), 1947-50.

Cushman Mark and Edmund J. Madaj (1987) J. Org. Chem., 52, 907-915.

46



