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ABSTRACT

Reaction of hydrazones and the conditions, under which Fischer indole synthesis occurs, gave
cinnoline ring formation from arylhydrazones.
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INTRODUCTION

Preparation of arylhydrazones (Il1) of suitable a-halocarbonyl compound (I)
followed by intramolecular Friedel-Crafts alkylation may give the desired cinnoline (111).
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A number of a-halocarbonyl compounds are known to form stable arylhydrazones.
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For example, phenacyl bromide (IV) and bromoacetaldehyde (V) form their respective 2, 4-
dinitrophenylhydrazones (VI & VII).
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EXPERIMENTAL

Phenacylbromide (IV) was chosen as an a-halocarbonyl compound. As its 2,4 —
dinitrophenylhydrazone (V1) contains two deactivating nitro groups in the benzene ring,
Friedel-Crafts reaction was not successful with this compound. Phenacyl bromide (V) was,
therefore, converted into phenylhydrazone (X) by standard procedure. Friedel-Crafts
alkylation was then carried out in CS; solution at ordinary temperature. A steady evolution
of HBr in the reaction showed that it was occuring in the expected manner. T.L.C.
examination was carried out from time to time to monitor the progress of reaction. The
product from this reaction furnished a pure crystalline product, which was free from
halogen. Indolization of the phenylhydrazone (X) would give the indole derivative (XI)
containing bromine. The compound was analyzed and assigned dihydrocinnoline structure

(XI1).
RESULTS AND DISCUSSION

The transformation of the arylhydrazones of the type (1) to 1, 4-dihydrocinnolines
derivatives (I11) was proposed to be brought about by Friedel-Crafts alkylation reaction.
Since this reaction can be carried out in neutral solvent such as CS, under sufficiently mild
conditions, there could be no possibility of indolisation taking place by rearrangement of the
arylhydrazones. Alkylation could then be expected to occur at the reactive ortho-position.
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It has been reported that diphenyl hydroxyl acetaldehyde obtained by reaction
between diazo acetic ester and phenyl magnesium bromide with H,SO4 (N solution) yields
the 1, 4-dihydrocinnoline (1X) as a red crystalline solid', m.p. 69-70°C.
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Further proof of the structure was obtained by spectral evidences. The IR spectrum
of the compound had absorption at 1580 cm™ for C = N stretching, 1610 cm™ for substituted
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benzene ring, 2920 cm™ for C-H stretching (showing the presence of -CH, — group) and
3250 cm™ for N-H stretching.

The NMR spectra of the compound had absorption for three sets of protons. The
nine aromatic protons had resonance (multiplet) at o 7.4, a singlet corresponding to two
protons at 0 2.7 due to benzylic — CH,- group and a singlet for one proton at 6 4.3 for the N-

H group. Thus, the product obtained in this cyclization reaction was 3-phenyl-1, 4-
dihydrocinnoline (XI1).

CONCLUSION

Having succeeded in synthesizing 1, 4-dihydrocinnoline from phenylhydrazone of
phenacyl bromide, then it was extended to different substituted phenylhydrazones.

p-Methoxyphenylhydrazine, o-bromomethylhydrazine and o-chlorophenylhydrazine
were prepared by diazotizing the corresponding substituted anilines and reducing them with
sodium sulphite. Phenacyl bromide was condensed with phenylhydrazines to give the
corresponding phenylhydrazones, respectively, which were then cyclized as above to give 3-
phenyl-6-methoxy-1, 4-cinnoline, 3-phenyl-6-boromo-1, 4-cinnoline and 3-phenyl-8-chloro-
1, 4-dihydrocinnoline, respectively. In all these cases, evoluation of hydrogen bromide
indicated that cylclization was taking place as expected.

REFERENCES
1. J. C. E. Simpson, The Chemistry of Heterocyclic Compounds, A Series of
Monographs, Inter Science Publications, London (1953).
2. S. K. Phadkare, S. K. Kamat and G. T. Panse, Indian J. Chem., 22B, 497 (1983).
3. K. M. Basvaraza and Y. S. Agasimuddin, Indian J. Chem., 22B, 458 (1983).
4, V. K. Mishra and S. C. Bahel, J. Indian Chem., Soc., 61, 916 (1984).
5. A. A. Gupta, A. Rastogi, M. M. Gupta, N. Srivastava and A. K. Sengupta, Indian J.

Chem., 22B, 948 (1983).

6.  R. Nigam, S. Swarup, V. K. Saxena and H. K. Singh, J. Indian Chem Soc., 69, 692
(1992)

7. C. S. Andotra, S. Dham, B. Mahajan and T. C. Langer, J. Indian Chem Soc., 69, 169
(1992)

8. S. K. Srivastava, R. B. Pathak and S. C. Bahel, J. Indian Chem Soc., 68, 113 (1991).



2162 Prakash Kumar: Synthesis of Cinnoline Ring....

9. Kazuya Hasegawa, Naoki Kimura and Shigeru Atsushi Nishida, J. Org. Chem., 73(16),
6363 (2008).

10.  Emine Kilic and Celal Tuzun, Syn. Commun., 22, 545-551 (1992).
11. 0. V. Vinogradova and J. A. Balova, Chem. Heterocyclic Comp., 44, 501 (2008).

12.  H. H. Dib, N. A. Al-Awadi Y. A. Ibrahim, O. M. E. El-Dusouqui, Tetrahedron, 59(47),
9455 (2003).

Revised : 06.12.2009 Accepted : 08.12.2009



