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I ntroduction

Formic acid and its ammonium salts have been applied to
synthetic chemistry for reduction of organic compounds
and as a source of one carbon atom.* Recently formic acid
based reagents are utilized for many synthetic transforma-
tions such as debenzylation,? formal hydration® and reduc-
tion of a,B-unsaturated carbonyl compounds* cyclic
enones,” and nitro compounds.® Some alkali metal salts of
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formic acid were used for a variety of functional group
transformations. For example, the lithium fomate was
used for the conversion of halide to carboxylic acid’ and
the potassium formate was used for reductive amination
of aldehydes and ketones.® Recently formic acid and its
salts found use in various microwave-mediated organic
reactions.®

(A) Wang et al. reported a facile three-component condensation
for the synthesis of quinazolin-4(3H)-ones.’® In this synthesis
several quinazolin-4(3H)-oneswere generated in good yield by the
ytterbium complex mediated, solvent-free, one-pot reaction of an-
thranilic acid, formic acid, and amines.
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(B) Lin et &. discovered formic acid catalyzed dimerization of
stilbenesto tetralin derivatives.* In thisreaction the stereo defined
tetralin derivatives were obtained by formic acid mediated di-
merization of some stilbenes having activated aromatic rings.

OCHj

(C) Gowda et a. reported the zinc dust catalyzed reductive cleav-
age of azo-compounds to corresponding amines using ammonium
formate or formic acid.*? In this reaction the azo-compounds were
cleaved to amine by ammonium formate or formic acid in the pres-
ence of a catalytic amount of zinc dust in methanol. Furthermore,
during course of the reaction sensitive functional groups like OH,
CHs;, OCH3, COOH, COCHg, etc. were not affected.
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(D) Recently, our group reported the utilization of ammonium
formate for the generation of 2,5-diphenylpyrrole from the
corresponding 2-butene-1,4-dione and 2-butyne-1,4-dine.%2¢ In
this one-pot microwave-mediated ‘green chemistry’ reaction,
ammonium formate was used as the source of hydrogen and
ammoniafor the synthesis of pyrrole derivatives.

i HCOONH, /@\
Ph)%f Ph Ph™ >\~ ~Ph
5 Pd/C (10%), PEG-200, i
MW, 200 W, 0.5 min, 92%
Pd/C (5%), PEG-200,
HCOONH, | mw, 200 W, 0.5 min, 95%

o) o)

P Ph
(E) We also reported the utilization of formic acid for the genera- o) .
tion of 2,5-diphenylfuran from the corresponding 2-butene-14- )K/\H/Ph HCOOH, Pd/C (5%) ﬂ
dione and 2-butyne-1,4-dione.*® In this facile one-pot microwave- S PEG-200, MW, 400w, "N~ o~ Ph
mediated reaction, formic acid was used as the source of hydrogen 1.0 min, 95%
and the acid catalyst for the generation of furan derivatives.

HCOOH, Pd/C (5%) | PEG-200, MW, 155 W,
4.0 min, 93%
0 o)

il Ph
(F) Furthermore, unprecedented oxidation properties of formic
acid werefound in the conversion of 1,2,3,4-tetraphenyl-2-butene- O Ph o
1,4-dione to benzil % In thisfacile transformation conducted under Mph HCOOH, concd H,S04 (cat.) )H(Ph
microwave conditions, formic acid behaves as an oxidizing agent Ph Ll MW, 200 W, 2 min, 88 % Ph I

in contrast to its well-known behavior as a reducing agent or an
acid catalyst.

References

(1) (8 Ram, S,; Ehrenkaufer, R. E. Synthesis 1988, 91.

(b) Johnstone, R. A. W.; Wibly, A.; Entwistle, I. D. Chem.
Rev. 1985, 85, 129. (c) Brieger, O.; Nestrick, T. J. Chem.
Rev. 1974, 74, 567. (d) Gibson, H. W. Chem. Rev. 1969, 69,
673.

(2) Stoner, E. J.; Cooper, A. J.; Dickman, D. A.; Kolaczkowshi,
L.; Lalaman, J. E.; Liu, J.-H.; Oliver-Shaffer, P. A.; Patel,
K.M.; Paterson, J. B.; Plata, J. D. A.; Riley, D. A.; Sham, H.
L.; Stengel, P. J,; Tien, J.-H. J. Org. Proc. Res. Dev. 2000, 4,
264.

(3) Menashe, N.; Reshef, D.; Shvo, Y. J. Org. Chem. 1991, 56,
2912.

(4) (a) Paryzek, Z.; Koenig, H.; Tabaczka, B. Synthesis 2003,
2023. (b) Rao, H. S. P.; Reddy, K. S. Tetrahedron Lett. 1994,
35,171

(5) Hannedouche, J.; Kenny, J. A.; Walsgrove, T.; Wills, M.
Synlett 2002, 263.

(6) Gowda, S.; Gowda, D. C. Tetrahedron 2002, 58, 2211.
(7) Cacchi, S,; Fabrizi, G.; Goggiamani, A. Org. Lett. 2003, 5,
4269.
(8) (&) Basu,B.;Jha, S.Bhuiyan, M. M. H.; Das, P. Synlett 2003,
555. (b) Kitamura, M.; Lee, D.; Hayashi, S.; Taneka, S,;
Y oshimura, M. J. Org. Chem. 2002, 67, 8687.
(9) (8 Rao, H. S. P.; Jothilingam, S.; Scheeren, H. W.
Tetrahedron 2004, 60, 1625. (b) Rao, H. S. P.; Jothilingam,
S. J. Org. Chem. 2003, 68, 5392. (c) Berthold, H.; Schotten,
T.; Honig, H. Synthesis 2002, 1607. (d) Rao, H. S. P;;
Jothilingam, S. Tetrahedron Lett. 2001, 42, 6595. (€) Rao,
H. S. P.; Jothilingam, S. unpublished work (10)Wang, L.;
Xia, J.; Qin, F.; Qian, C.; Sun, J. Synthesis 2003, 1241.
(11) Li, X.-M.; Huang, K.-S,; Lin, M.; Zhou, L.-X. Tetrahedron
2003, 59, 4405.
(12) Gowda, S,; Abirg, K.; Gowda, D. C. Tetrahedron Lett.
2002, 43, 1329.

Synlett 2004, No. 5,910-911 © Thieme Stuttgart - New York

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



