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Microwave irradiation of semicarbazones, phenylhydrazones
and tosylhydrazones of carbonyl compounds with phosphoric acid
under solvent-free conditions provides a fast, efficient and simple
method for regeneration of carbonyls in excellent yields.

Keywords: Microwave irradiation, semicarbazones, phenyl-
hydrazones, tosylhydrazones, carbonyl compounds, phosphoric acid

IPC: Int.CL.”C07D

Developing mild and efficient methods for the
cleavage of imine derivatives to afford carbonyl
compounds continues to be a significant aspect of
organic chemical transformation. Semicarbazones,
phenylhydrazones and tosylhydrazones are highly
stable and readily prepared compounds, which are
used extensively for the protection of carbonyl
groups® and for the purification and characterization
of carbonyl compounds®. Some of the methods of
earlier reports for deprotection of ketone using
conventional method as well as microwave irradiation
involved, i) ammonium persulphate - Al,O;3 (ref. 3a),
bismuth trichloride®, sodium periodate - SiO, (ref.
3c), hypervalent iodine*, poly [4-vinyl-N,N-
dichlorobenzenesulfo- namide]*, manganese
triacetate®, urea nitrate® and low valent titanium’ from
oximes, ii) MnO;° clay-ferric nitrate’, 3-
carboxypyridinium  chlorochromate® and formic
acid™ from phenyl hydrazones, iii) copper (II)
chloride dihydrate® from semicarbazones, iv) TBHP®
from oximes and tosylhydrazones. Some of these
reagents suffer from one or the other disadvantages.
Besides, some of the reagents, viz., thallium (111)*,
lead (IV)™, chromium (V1) which regenerate

aldehydes are toxic. So the search for faster and
solvent-free reaction conditions using new reagent is
the goal of chemists.

In recent years the growing interest in the
application of microwave irradiation'” in chemical
reaction enhancement is due to high reaction rates and
formation of cleaner products. The solvent-free'®*?
reactions are specially appealing for providing an eco-
friendly system. In continuation of our ongoing
programme™ to develop synthetic protocols utilizing
microwave irradiation under solvent-free conditions,
herein we wish to report the regeneration of carbonyls
in fair to excellent yields and in short times from
semicarbazones, phenylhydrazones and tosylhydra-
zones of eleven aldehydes and nine ketones of varied
nature exploiting phosphoric acid (Scheme 1).
Phosphoric acid is an environment friendly reagent
because pure phosphoric acid is odourless and when
diluted, it is not injurious to health. It is used for the
manufacture of certain food stuffs such as gelatin and
soft drinks®. It is also used in the production of
various salts in the fertilizers, detergents and
dentrifice industries, the annual output of phosphoric
acid being more than ten million metric tons only in
USA?. However a little is known in the literature for
the use of phosphoric acid in synthetic applications®
other than its use in dehydrations of 2° and 3°
alcohols®, cycloaromatisation of carbinol acetals by
H3:PO, (ref. 24) and very recently regeneration of
amino acids from their N-BOC derivatives®. The
reactions were usually completed within 10 — 120
seconds at power level 5 ( 600 W ) and resulted in 56-
98 % yield (Table I).

Experimental Section
The IR spectra were run on a Perkin-Elmer FT IR-
RXI spectrophotometer. The *H NMR spectra were
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R =-NHCONH,, -NHPh, -NHTs
R* = alkyl or aryl
R? = H, alkyl or aryl
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Table | — Regeneration of carbonyl compounds from their semicarbazones, phenylhydrazones and tosylhydrazones

Substituents

From semicarbazone

From phenylhydrazone From tosylhydrazone

R! R? Time Isolated  Time (Sec)  Isolated  Time (Sec) lIsolated
(Sec) Yield Required Yield Required Yield
Required (%) (%) (%)

(CH3),CH H 10 66 - - - -
(CH3),CH CH; H 10 69 12 74 15 70
Ph CH, H 20 72 25 76 30 78
4(OMe)CgH, H 40 72 40 76 50 98
4(NO,)C4H, H 80 65 60 86 40 69
3,4(0OMeg),CeHs H 40 69 50 89 40 68
3,4(0CH,0)CgH; H 20 80 40 82 10 70
3(0OH)4(OMe)CgHs H 40 56 40 72 30 68
3(OCH,CgHs5)CeH, H 25 74 40 69 - -
4(OCH,CgH5)3(OH)C4H3 H 30 69 40 79 10 94
3(OCH,CgHs5)4(OH)CgH; H 20 92 30 78 15 71
(CH3),CH CH; CH, 30 74 25 72 50 79
-CH,CH,CH,CH, CH,- 120 72 30 79 100 80
CeHs CH; 60 78 50 80 60 72
4(Me)CgH, CH, 60 75 60 79 60 76
4(OMe)CgH, CH; 40 84 40 82 50 82
4(NO,)CsH, CH, 120 84 35 84 60 89
2(OH)CgH,4 CHs, 50 77 60 85 40 76
CeHs CeHs 70 76 40 71 60 74
-6 (OMe)-(0) CgH3-CH,CH,CH,. - 80 74 50 72 - -

recorded in CDCl; solution on a Bruker AM 300L  Facility, Department of Chemistry, Calcutta

NMR spectrometer operating at 300.13 MHz. The  University for the spectral data.

reactions were carried out in a microwave oven (BPL-  References

SANYO, BMO-700T, 1200 W). _ _ _

1 Greene T W & Wuts P G M, Protective Groups in Organic

General procedure. A mixture of semicarbazones
(0.5 mmole) or phenylhydrazones (0.5 mmole) or
tosylhydrazones (0.5 mmole) and phosphoric acid (1
mL) were taken in a 50 mL Erlenmeyer flask, kept
over an alumina-bath, irradiated for specified time
(Table 1) and the reaction was monitored by TLC.
The product was extracted with ether (3 x 10 mL),
washed with brine and dried over anhydrous sodium
sulphate. Evaporation of the solvent afforded the
products in excellent yield (Table I). All the products
were characterized by 'H NMR spectroscopy and
from close similarity with IR spectra of authentic
samples.

Acknowledgement

The authors thank the CSIR, the UGC, New Delhi
and the University of Calcutta for financial support.
Thanks are also accorded to the CAS Instrumentation

2

Synthesis, (John Wiley, New York), 1991, 175.

Shriner R L, Fuson R C, Curtin D Y & Morrill T C, The
Sy_.ematic Identification of C ganic Compounds, 6™ edn.,
(John Wiley, New York), 1980.

(@) Varma R S & Meshram H M, Tetrahedron Lett, 38, 1997,
7973.

(b) Boruah A, Baruah B, Prajapati D & Sandhu J S, Synlett,
1997, 1251.

(c) Varma R S, Dahiya R & Saini R K, Tetrahedron Lett, 38,
1997, 8819.

(d) Bose S D & Srinivas P, Synlett, 1998, 977.

Khazaei A & Vaghei R G, Tetrahedron Lett, 43, 2002, 3073.
Demir A S, Tanyeli C & Altinel E, Tetrahedron Lett, 38,
1997, 7267.

Perumal P T, Anniyappan M & Muralidharan D, J Chem Sci,
116, 2004, 261.

Fan X, Zhanga X & Zhang Y, J Chem Res (S), 2004, 290.
Bhatnagar | & George M V, J Org Chem, 32, 1967, 2252.
Laszlo P & Polla S, Synthesis, 1985, 439.

Baltork I M & Pouranshiravani Sh, Synth Commun, 26, 1996,
1.

Chakrabarty M & Khasnobis S, Synth Commun, 28, 1998,
1361.



12
13

14

15

16

17

18

19

NOTES

Ram R N & Varsha K, Tetrahedron Lett, 32, 1991, 5829.
Barhate N B, Gajare A S, Wakharkar R D & Sudalai A,
Tetrahedron Lett, 38, 1997, 653.

McKillop A, Hunt J D, Taylor E C & Kienzle F, Tetrahedron
Lett, 1970, 5275; McKillop A, Hunt J D, Naylor R D &
Taylor E C, J Am Chem Soc, 93, 1971, 4918.

Yukawa Y, Sakai M & Suzuki S, Bull Chem Soc Jpn, 39,
1966, 2266.

Bendale P M & Khadilkar B M, Tetrahedron Lett, 39, 1998,
5867.

Caddick S, Tetrahedron, 51, 1995, 10403; Galema S A, Chem
Soc Rev, 26, 1997, 233; Langa F, Cruz P D L, Hoz A D L,
Diazortiz A & Diez-Barra E, Contemp Org Synth, 4, 1997,
373; Bose A K, Banik B K, Lavlinskaia N, Jayaraman M &
Manhas M S, Chemtech, 27, 1997, 18; Varma R S, Green
Chem., 1999, 43; Mitra A K, De A &. Karchaudhuri N, Synth
Commun, 29, 1999, 573; Hayes B L, Microwave Synthesis,
(CEM Publishing, Mathews), 2002; Loupy A, Microwaves in
Organic Synthesis, (Wiley — VCH, Weinheim), 2002.

Tanaka K, Solvent-free Organic Synthesis, (Wiley — VCH,
Weinheim), 2002; Yadav L D S & Singh A, Tetrahedron Lett,
44,2003, 5637; Mitra A K & Banerjee K, Synlett, 2003, 1509.
Mitra A K, De A & Karchaudhuri N, Synlett, 1998, 1345;
Mitra A K, De A & Karchaudhuri N, J Chem Res (S), 1999,

20

21

22

23

24

25

539

320, 560; Mitra, A K, De A & Karchaudhuri N, Synth
Commun, 29, 1999, 2731; Mitra A K, De A & Karchaudhuri
N, Synth Commun, 30, 2000, 1651.

Such J E, Inorganic and Theoretical Chemistry, vol 8,
Supplement 3: Phosphorous, edited by Eldridge A A, Dyson
G M, Welch A J E & Pantony D A, (Wiley — Interscience,
New York), 1971; The Merck Index, 12" edn, Budavari S,
O’Neil M J, Smith A, Heckelman P & Kinneary J F, Eds,
(Merck & Co, Inc, Whitehouse Station, NJ), 1996.

Facts and Figures for the Chemical Industry, Chem Eng News,
81, 2003, 25.

Nakabayashi M, JP 62149665 A2 3 Jul 1987; Chem Abstr,
108, 1987, 113127; Horlenko T & George J H, EP 194849 A2
17 Sep 1986; Chem Abstr, 105, 1986, 226072.

Bedford C T, Org React Mechanisms, 2003, 35; Spillane W J,
Org React Mechanism, 2001, 37.

Bacquet C, Einhorn J & Lelandais D, J Heterocycl Chem, 17,
1980, 831; Gupta A K, lla H & Junjappa H, Tetrahedron Lett,
29, 1988, 6633.

Li B, Bemish R, Buzon R A, Chiu C K -F, Colgan S T, Kissel
W, Le T, Leeman K R, Newell L & Roth J, Tetrahedron Lett,
44,2003, 8113.



