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Abstract
A highly efficient eco-friendly synthesis of hydrazides directly from carboxylic acids is
described under solvent-free conditions using grinding technique.
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Introduction

Hydrazides constitute an important class of biologically active organic compounds and their
therapeutic uses are well documented in the literature™". Hydrazides and their condensation
products are reported to possess a wide range of biological activities including antibacterial
activity' ™", tuberculostatic properties”, HIV inhibitors’, pesticidal”, antifungal" and many more.
Some of the hydrazides and corresponding hydrazones are psychopharmacological agent, eg,
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monoamine oxidase (MAO) inhibitor and serotonin antagonists™ .

Hydrazides have also been used as important intermediates in synthesis of various heterocyclic
compounds™™" such as 1,2,4-triazoles, 1,3,4-thiadiazoles, 1,3,4-oxadiazoles, 1,2,4,5-tetrazines,
which are known to possess diverse pharmacological properties.

A variety of methods have been used to prepare hydrazides, by reaction of acids or their
derivatives with hydrazine hydrate, acid chlorides and acyl anhydrides were used to prepare
hydrazides™". The reaction of acid chlorides and acyl anhydrides with hydrazine often leads to
the formation of diacyl derivatives due to their high reactivity. Hydrazides are commonly
prepared by the hydrazinolysis of esters with hydrazine hydrate™”. Esters being less reactive are
not converted into diacyl derivatives but require longer periods for conversion to hydrazides
which vary from hours to several days. The use of inclusion complexes of hydroquinone and
hydrazine in solid state hydrazinolysis of esters™ and MW irradiation technique™' has also been
reported.

In a recent report™", synthesis of hydrazides from acids has been reported under MW
irradiations, but it involves tedious workup procedure including lympholisation of the solution at
-50°C.
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Results and Discussion

Today much emphasis is being laid on the development of synthetic procedures which avoid
toxic and hazardous chemicals and solvents™™. In continuation of our work to develop simple
and eco-friendly procedures for the synthesis of organic compounds, we wish to report a highly
efficient synthesis of hydrazides directly from acids under solvent free conditions using grinding
technique. The carboxylic acids on grinding with hydrazine hydrate in a mortar by a pestle at
room temperature set into a solid mass after some time which on crystallization from ethanol
gives the hydrazine hydrazide directly (Scheme 1). Due to the mild nature of the reaction
conditions, the formation of the diacyl hydrazides is avoided and the workup procedure is also
simple and avoids the addition of water as the recovery of the hydrazide from aqueous solution is
tedious due to its high solubility. The identity of the compounds (Table 1) was confirmed from
their IR, "H-NMR spectra and melting point comparison with literature value.

Experimental

All the melting points were determined in open capillary tubes using liquid paraffin bath and are
uncorrected. IR spectra were recorded in Perkin-Elmer Spectrophotometer and '"H-NMR on
Bruker Avance I 400 MHz Spectrometer using TMS as an internal standard.

General experimental procedure

The carboxylic acids (3.0 mmol) was ground with hydrazine hydrate (80 %, 3.75 mmol) by a
pestle in a mortar for 3-5 minutes and left for digestion (10 minutes) when the reaction mixture
set into a solid mass. The completion of the reaction was checked by thin layer chromatography.
The solid mass was crystallized from ethanol to give hydrazides.

Scheme 1. Synthesis of hydrazides

COOH CONHNH,
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Table 1. Physical data of acid hydrazides synthesizd (1-11).

Compound R Time (min)® M.P. (°C) Lit. M.P. (°C) Yield (%)°
1 H 12 110-11 112 82
2 2-Cl 13 108-10 110™ 85
3 4-Cl 13 160-62 163" 87
4 4-Br 12 165-67 164 82
5 4-OH 15 260-62 264-65™ 85
6 4-OCHj 12 163-65 160-64 90
7 4-NH, 14 222-23 225270 87
8 4-NO, 15 117-18 12021 80
9 2-CH; 12 122-23 124 90
10 3-CHj 12 95-98 97 92
11 4-CH; 12 116-17 117 92

*Grinding + Digestion time "Yield after crystallization

402



Spectral data of comg)ounds

1. IR (KBr): 3205 cm™ (NH,), 1672 cm™ (C=0).

'H NMR (CDCls): & 4.64 (s, 2H, NH,), 7.45-7.94 (m, 5H, H-2, H-3, H-4, H-5, H-6), 8.74 (bs,
1H, CONH).

3. IR (KBr): 3309 cm™ (NH,), 1662 cm™ (C=0).

'H NMR (CDCls): & 4.27 (s, 2H, NH,), 7.39 (d, 2H, H-3, H-5), 7.85 (d, 2H, H-2, H-6), 9.77 (bs,
1H, CONH).

5. IR (KBr): 3321 cm™ (OH), 3209 cm™ (NH,), 1678 cm™ (C=0).

'H NMR (CDCL): & 1.5 (s, 2H, NH>), 4.2 (s, 1H, OH), 7.52 (d, 2H, H-3, H-5), 7.89 (d, 2H, H-2,
H-6), 8.85 (bs, 1H, CONH).

6. IR (KBr): 3325 cm™ (NH,), 1664 cm™ (C=0).

'H NMR (CDCls): & 3.82 (s, 3H, OCHj3), 3.92 (s, 2H, NH,), 6.90 (d, 2H, H-3, H-5), 7.83 (d, 2H,
H-2, H-6), 9.25 (bs, |H, CONH).

11. IR (KBr): 3210 cm™ (NH,), 1685 cm™ (C=0).

'H NMR: (CDCls): 6 4.84 (s, 2H, NH,), 7.48 (d, 2H, H-3, H-5), 7.62 (d, 2H, H-2, H-6), 8.83 (bs,
1H, CONH).

Conclusion

In conclusion, it can be said that the present method developed for the synthesis of hydrazides is
simple, highly efficient and eco-friendly and avoids the use of organic solvents during the
reaction.

Acknowledgemets
The authors A. Kumar and A. Jakhar are thankful to CSIR and UGC New Delhi respectively, for
the financial support.

References

1. R. Bonicke and J.Z. Kracht, Infektionskranch, 139, 140 (1954).

il. S.K. Agarwal, R. Chandra, R. Gupta and D.R. Tutlani, J. Inst. Chem., 59(5), 225 (1987).

111. C.N. Haksar, R.C. Malhotra, G. Pandya, and R.K. Sethi, Lab. J. Sc. Technol., 9B, 34
(1971).

1v. F. Binon and R. Royer, J. Chem. Soc., 1358 (1953).

V. M. Sechi, U. Azzena, M.P. Delussu, R. Dallocchio, A. Dessi, A. Cosseddu, N. Pala and
N. Neamati, Molecules, 13, 2442 (2008).

Vi. L.U. Kraatz, B.K. Wolfgang, B.G.A. Wolfram, E.T. Andreas and C.M. Norbert, US
Patent No. 5929118 (1999).

vil. S. Toliwal, K. Jadav and K. Patel, Ind. J. Pharm. Sci., 71, 144 (2009).

viil.  S. Zikolova, Farmatoiya, 15(4), 185 (1965).

1X. V.0. Koz'minykh, Pharm. Chem. J., 40, 8 (2006).

X. M. Kidwai, R. Kumar and Y. Goel, Main Gp. Met. Chem., 20, 367 (1997).

X1. M. Kidwai, P. Mishra, R. Kumar, R.K. Saxena, R. Gupta and S. Bradoo, Monatshefte fur
Chemie, 129, 961 (1998).

Xil. L.I.U. Fuqgiang, D.C. Palmer and K.L. Sorgi, Tetrahedron Lett., 45, 1877 (2004).

xiii.  C. Naegeli and G. Stefanovich, Helv. Chim. Acta, 11, 609 (1928).

xiv.  H.L. Yale, K. Losee, J. Mrtins, M. Holsing, F.M. Perry and J. Bernstein, J. Am. Chem.

403



XV.

XVi.

XVii.

Xviil.

X1X.

XX.
XX1.
Xxil.

404

Soc., 75, 1933 (1953).

F. Toda, S. Hyoda, K. Okada and K. Hirotsu, J. Chem. Soc. Chem. Commun., 15, 1531
(1995).

AK. Jain, P.K. Gupta, K. Ganesan, A. Pande and R.C. Malhotra, Defence Sci. J., 57
(2),267(2007).

A. Saha, R. Kumar, R. Kumar and C. Devakumar, Indian J. Chem., 49B, 526 (2010).
J.K. Makrandi, M.S. Lamba and S. Kumar, Green Chem. Lett. Rev., 1, 123 (2008).
B.S. Furniss, V. Rogers, P.W.G. Smith and A.R. Tatchell, Vogel's textbook of practical
organic chemistry, 5t Edn., Longman Scientific and Technical, Essex England, 1342
(1989).

A. Saha, R. Kumar, R. Kumar and C. Devakumar, Indian J. Chem., 49 B, 526 (2010).
Aldrich, Advancing Science, 5351-17-7, 160 (2005-06).

Aldrich, Advancing Science, 636-97-5, 1733 (2005-06).

Received on August 8, 2012.



