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One-pot Efficient Synthesis of Cbz-protected f-Amino Ketones:
Three-component Coupling of Aldehydes, Ketones, and Benzyl Carbamate!
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An efficient one-pot three-component reactions of alde-
hydes, ketones, and benzyl carbamate in the presence of a cata-
lytic amount of (bromodimethyl)sulfonium bromide have been
accomplished in short reaction time to afford the corresponding
Cbz-protected B-amino ketones in high yields and good diaster-
eoselectivity.

Multicomponent coupling reactions? (MCRs) have emerged
as useful tools for the carbon—carbon bond-forming reactions
and for accessing small drug-like molecules with several degrees
of structural diversity. These reactions are widely utilized for
constructing B-amino carbonyl compounds which are important
synthetic intermediates for various pharmaceuticals and natural
products.’ Recently, Xu et al.* and Phukan et al.> reported two
procedures for a three component reaction of aldehydes, ketones,
and carbamates for the preparation of Cbz-protected S-amino
ketones using AuCl;—PPhs and Iodine respectively. However,
the metal salt is expensive and 5 equiv. of the ketones and 1.5
equiv. of the carbamates are treated with 1 equiv. of the alde-
hydes. On the other hand, with iodine long conversion time is
required. Here, we describe an efficient method for the synthesis
of Cbz-protected B-amino ketones using bromodimethylsulfo-
nium bromide as a catalyst.

In continuation of our work® on the development of useful
synthetic methodologies, we describe here for the first time the
application of bromodimethylsulfonium bromide’ to catalyze
the reactions of aldehydes, ketones, and benzyl carbamate to
generate Cbz-protected 8-amino ketones in acetonitrile at room
temperature (Scheme 1). Carbamates can be deprotected easily®
and thus this method is an easy access to the B-amino carbonyl
compounds. Cbz-protected B-amino ketones can also directly
be applied for structural modifications without effecting the
amine group.

A variety of aromatic aldehydes and acetophenone deriva-
tives were tested using our method (Table 1). The reaction with
aromatic aldehydes containing electron-donating groups afford-
ed the corresponding Cbz-protected S-amino ketones in good to
excellent yields (61-93%). The conversion was complete in 1 h.
The best result was obtained when the ratio of aldehyde, ketone,
and benzyl carbamate was 1.0:1.5:1.0. However, with 4-nitro-
benzaldehyde the aldol product was formed in high yield.
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Table 1. Reaction of aldehydes and ketones with CbzNH, in
acetonitrile at room temperature®
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Entry R R Isolat/e;lo yield
A H H 89
B 4-Et H 93
C 4-Me H 90
D 4-OMe H 74
E 4-C1 H 87
F H 4-C1 73
G 4-Et 4-C1 71
H 4-Me 4-C1 69
I 4-Cl 4-C1 83
J H 4-Br 77
K 4-Et 4-Br 88
L 4-Cl 4-Br 61
M 4-NO, H —
N 4-Et 4-NO, 84

4The structure of the products were established from spectral
(H and '*C NMR and MS) data. Compounds 3b, 3g, 3k, and
3n are new.

The reactions of aromatic aldehydes, benzyl carbamate, and
propiophenone were diastereoselective leading to the formation
of anti diastereomers as the major products (Scheme 2, Table 2).
As for an example, from the reaction of 4-ethylbenzaldehyde and
propiophenone (Entry D) the anti diastereomer was isolated by
column chromatography as a major product (90% of the isolated
yield) along with a minor amount (10% of the isolated yield)
of syn diastereomer. Generally good diastereoselective Cbz-
protected B-amino ketones were obtained from a variety of
aldehydes. The diastereoselectivity was determined from the
THNMR spectral data (the coupling constant between H-2
and H-3 for an anti isomer is 7-9 Hz while for a syn isomer
3-5Hz) and by comparison of the values reported in the
literature.”1°
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Table 2. Diastereoselective synthesis of Cbz-protected S-ami-
no ketones®
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1 4 5 6
Entry  Aldehyde Ketone Product Isolated Selectivity
(5and 6) yield/%  syn:anti
(5:6)
A CHO [ 0 13:87

9 lnchz 92 10:90

o fwom 87 14:86
oY oL

o QHcbz 82 19:81

o Jnew 79 30:70

G
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The structure of the products were established from spectral ('H
and BCNMR and MS) data.

The yields of the products derived from aromatic aldehydes
containing electron-donating groups were impressive. However,
4-nitrobenzaldehyde and 2-nitrobenzaldehyde afforded aldol
products in high yields. In the case of aliphatic aldehydes
such as propanal and hexanal complex mixtures of unidentified
products were formed while cinnamaldehyde (Entry E) furnish-
ed the desired product in good yield (79%).

In conclusion, this note describes an efficient procedure for
the synthesis of Cbz-protected B-amino carbonyl compounds
with the use of bromodimethylsulfonium bromide catalyzed
three-component coupling reactions involving aldehydes, ke-
tones, and CbzNHj in acetonitrile medium at room temperature.
The methodology described here is a distinct improvement over
other previous protocols in terms of enhanced yields and good
diastereoselectivity along with the advantages of mild reaction
conditions, application of an inexpensive catalyst and low
catalyst loading (10 mol %). The method is a convenient access
to P-amino carbonyl compounds. Cbz-protected S-amino
ketones can also be utilized for direct chemical modifications
without disturbing the amine group.

1107

The authors thank UGC and CSIR, New Delhi for financial
assistance.

References and Notes

1 Part 141 in the series, “Studies on novel synthetic methodol-
ogies.”

2 a) J. Montgomery, Acc. Chem. Res. 2000, 33, 467. b) G.
Sabitha, G. S. K. K. Reddy, K. B. Reddy, J. S. Yadav, Tetra-
hedron Lett. 2003, 44, 6497. c) P. Labrie, Synlett 2003, 279.
d) V. Nair, S. Mathai, R. L. Varma, J. Org. Chem. 2004, 69,
1413. e) S. Kobayashi, R. Akiyama, Chem. Commun. 2003,
449. f) Y. Yamamoto, J. I. Ishii, H. Nishiyama, K. Itoh, J.
Am. Chem. Soc. 2004, 126, 3712. g) D. J. Ramén, M. Yus,
Angew. Chem., Int. Ed. 2005, 44, 1602.

3 a)F.E.Blike, Org. React. 1942, 1,303. b) E. F. Kleinnmann,
in Comprehensive Organic Synthesis, ed. by B. M. Trost,
Pergamon Press, New York, 1991, Vol. 2, Chap. 4.1. ¢) K.
Manabe, Y. Mori, S. Kobayashi, Tetrahedron 2001, 57,
2537. d) B. M. Trost, L. R. Terrell, J. Am. Chem.
Soc. 2003, 125, 338. e) S. Kobayashi, R. Matsubara, Y.
Nakamura, H. Kitagawa, M. Sugiura, J. Am. Chem. Soc.
2003, 725, 2507.

4 L.-W. Xu, C.-Gu. Xia, L. Li, J. Org. Chem. 2004, 69, 8482.

5 P. Phukan, D. Kataki, P. Chakraborty, Tetrahedron Lett.
2006, 47, 5523.

6 a)B. Das, R. Ramu, B. Ravikanth, K. R. Reddy, Tetrahedron
Lert. 2006, 47, 779. b) B. Das, K. Venkateswarlu, M.
Krishnaiah, H. Holla, A. Majhi, Helv. Chim. Acta 2006,
89, 1417. c¢) B. Das, M. Krishnaiah, K. Venkateswarlu,
Tetrahedron Lett. 2006, 47, 4457. d) B. Das, B. Ravikanth,
P. Thirupathi, B. V. Rao, Tetrahedron Lett. 2006, 47, 5041.

7 a) N. Furukawa, T. Inoue, T. Aida, S. Oae, J. Chem. Soc.,
Chem. Commun. 1973, 212a. b) G. A. Olah, D. V. Yashwant,
A. Massoud, G. A. Suryaprakash, Synthesis 1979, 720. c)
A. T. Khan, E. Mondal, S. Ghosh, S. Islam, Eur. J. Org.
Chem. 2004, 2002 and references cited therein.

8 a)H. C. Aspinall, J. S. Bissert, N. Greeves, D. Levin, Tetra-
hedron Lett. 2002, 43,323.b) T. W. Green, P. G. M. Wuts, in
Protective Groups in Organic Synthesis, 2nd ed., John Wiley
& Sons, New York, 1999, p. 235. ¢) W. Green, M. P. G.
Wauts, in Protective Groups in Organic Synthesis, 2nd ed.,
John Wiley & Sons, New York, 1999, p. 364.

9 a) L. N. Rao, E. N. Prabhakaran, S. K. Das, J. Igbal, J. Org.
Chem. 2003, 68, 4079. b) D. Bahulayan, S. K. Das, J. Igbal,
J. Org. Chem. 2003, 68, 5735. c) E. N. Prabhakaran, J. Igbal,
J. Org. Chem. 1999, 64, 3339. d) N. Azizi, L. Torkiyan,
M. R. Saidi, Org. Lett. 2006, 8, 2079. e) T. Ollevier, E.
Nadeau, A.-A. Guay-Bégin, Tetrahedron Lett. 2006, 47,
8351.

10 Supporting Information is available on the CSJ-Journal web
site; http://www.csj.jp/journals/chem-lett/index.html.

Published on the web (Advance View) August 4, 2007; doi:10.1246/c1.2007.1106



