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Introduction

Since its introduction in 1985,! (-)-diisopinocampheyl
chloroborane [(—)-DIP-Chloride™] has become one of the
most effective reagents in asymmetric synthesis for the re-
duction of prochiral ketones.? It exhibits the phenomenon
of asymmetric amplification in this reduction reaction.?
The types of ketones delivering high enantioselectivity
upon DIP-Chloride™ are aralkyl,* hindered alkynyl,’
trifluoromethyl,® a-acetylenic o’-fluoroalkyl,” a-fluoro-
methyl,® benzofuryl halomethyl,” olefinic, and cyclic
ketones.!® 2-Amino acetophenones,!! ortho-substituted
benzophenones,'? 1,2- and 1,3-hydroxy ketones," ali-
phatic acylsilanes,'* 2-acetylbenzofuran,'® and a-oxocar-
boxylic acids'® have also been asymmetrically reduced
with high enantiomeric excess using this reagent. This re-
agent has also been applied in key steps in the preparation
of several important pharmaceutical compounds such as
antidepressant fluoxetine hydrochloride,!” a selective D1
agonist,'® PAF-antagonists 1-659,989'° and MK-287,%

Dolastatin 10,2' a potential antipsychotic and broncho-
dilator,?? (-)-Lobeline,?® and an LTD, antagonist.?* It is
found to be a useful reagent in the synthesis of chiral
ligands®’ and is also capable of effecting asymmetric aldol
reactions.?

Preparation

(+)- and (-)-DIP-Chloride™ are commercially available
now. (-)-DIP-Chloride™ can be readily prepared from
commercially available (+)-a-pinene by hydroboration,
followed by treatment with dry hydrogen chloride in
diethyl ether. Removal of ether and cooling to 0 °C pro-
vided solid (-)-DIP-Chloride™, which could be recrystal-
lized from pentane, mp 54-56 °C.!
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Abstracts
(A) One-Pot Synthesis of Chiral Epoxide: o) 1) ()-DIP-Chloride™, THF, —25 °C o
Cho et al.?”® reported an efficient synthesis of optical active ep- J\/OSOZR I Py
oxides with high enantiomeric excess by asymmetric reduction of ~ Af 2) MeCHO, NaOH Al
2-sulfonyloxyacetophenone derivatives using (-)-DIP-Chloride™ 0 " . o
Chiral (trifluoromethyl)oxirane can be obtained via the asym- J\/Br 1) ©)-DIP-Chloride 7, Et,0, =25 °C CF/<\
metric reduction of 1-bromo-3,3,3,-trifluoro-2-propanone with CF3 2) NaOH, 95-100 °C s
this reagent, followed by ring closure in high enantioselectivity.?”®
(B) Asymmetic Synthesis of anti--Amino Alcohols:
—)-DIP-Chloride™ has been employed in the preparation of anti- 1) LDA, -78 °C 2B
()-D! . ploy prep ofanti-—pn N~ ) 2 \/\/N\
f-amino alcohols in three steps via deprotonation of 1,1-diphenyl- Y 2 ()-DIP-Chiorid ™
2-aza-1,4-pentadiene in the presence of LDA, followed by meta- Ph ) ()-DIP-Chioride Ph

OH

thetic exchange with (-)-DIP-Chloride™, reaction with aldehyde
and subsequent deprotection of the imine.?
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(C) Asymmetric Synthesis of 3-Substituted 1(3H)-Isobenzofura-
nones:

Ramachandran et al. reported a convenient and general synthesis
of chiral 3-substituted 1(3H)-isobenzofuranones in very high enan-
tiomeric excess via asymmetric reduction using this reagent. The
treatment of methyl 2-acetylbenzoate with (-)-DIP-Chloride™ in
diethyl ether at —25 °C, followed by the usual diethanolamine
(DEA) workup provides an 87% yield and 97% ee of 3-methyl-
phthalide.?

( )-DIP- ChlondeT"" B\lpc

EtZO -25°C DEA

(D) Asymmetric Aldo Reaction:

A novel and convenient two-step diastereoselective synthesis of
dihydropyrones from readily available B-chlorovinyl ketones and
aldehydes via (-)-DIP-Chloride™ mediated aldo reaction has been
developed.’

R
HN/\/G iPr,NEt, CH,Cl,
5 "PrCHO, H,0,

™
(-)-DIP-Chloride Me3S|OTf

_PraNE_

(E) Enantioselective Pictet-Spengler Reaction:
(-)-DIP-Chloride™ behaved as a chiral Lewis acid catalyst in
Pictet—Spengler reaction to promote enantioselective cyclization
of nitrones to give optically active N,,-hydroxytetrahydro-B-carbo-
lines.’!

(-)-DIP-Chloride™

[ | CH,Cly, —78 °C |

= N\
N th o 94% N OH

References

(1) Chandrasekharan, J.; Ramachandran, P. V.; Brown, H. C.
J. Org. Chem. 1985, 50, 5446.
(2) Brown, H. C.; Ramachandran, P. V.; Chandrasekharan, J.
Heteroat. Chem. 1995, 6, 117.
(3) (a) Moeder, C. W.; Whitener, M. A. Jr. J. Am. Chem. Soc.
2000, /22, 7218. (b) Moeder, C. W.; Sowa, J. R. Jr.
J. Phys. Org. Chem. 2004, 17,317.
(4) Brown, H. C.; Chandrasekharan, J.; Ramachandran, P. V.
J. Am. Chem. Soc. 1988, 110, 1539.
(5) Ramachandran, P. V.; Teodorovic, A. V.; Rangaishenvi, M.
V.; Brown, H. C. J. Org. Chem. 1992, 57, 2379.
(6) Ramachandran, P. V.; Teodorovic, A. V.; Brown, H. C.
Tetrahedron 1993, 49, 1725.
(7) Ramachandran, P. V.; Gong, B.; Teodorovic, A. V.; Brown,
H. C. Tetrahedron: Asymmetry 1994, 5, 1061.
(8) Ramachandran, P. V.; Teodorovic, A. V.; Gong, B.; Brown,
H. C. Tetrahedron: Asymmetry 1994, 5, 1075.
(9) Zaidlewicz, M.; Tafelska-Kaczmarek, A.; Prewysz-Kwinto,
A. Tetrahedron: Asymmetry 2005, 16, 3205.
(10) Brown, H. C.; Ramachandran, P. V. Acc. Chem. Res. 1992,
25, 16.
(11) Beardsley, D. A.; Fisher, G. B.; Goralski, C. T.; Nicholson,
L. W.; Singaram, B. Tetrahedron Lett. 1994, 35, 1511.
(12) (a) Ramachandran, P. V.; Gong, B.; Brown, H. C.
Tetrahedron Lett. 1994, 35, 2141. (b) Ramachandran, P. V;
Malhotra, S. V.; Brown, H. C. Tetrahedron Lett. 1997, 38,
957.
(13) Ramachandran, P. V.; Lu, Z.-H.; Brown, H. C. Tetrahedron
Lett. 1997, 38, 761.
(14) Soderquist, J. A.; Anderson, C. L.; Miranda, E. I.; Rivera, L.;
Kabalka, G. W. Tetrahedron Lett. 1990, 31, 4677.
(15) Zaidlewicz, M.; Chechowska, A.; Prewysz-Kwinto, A.;
Wojtczak, A. Heterocycles 2000, 55, 569.
(16) Wang, Z.; La, B.; Fortunak, J. M. Tetrahedron Lett. 1998,
39, 5501.

(17)
(18)
(19)

(20)

e2))

(22)

(23)
@24

(25)

(26)

@7

(28)
29

(30)
(31)

Srebnik, M.; Ramachandran, P. V.; Brown, H. C. J. Org.
Chem. 1988, 53, 2916.

Deninno, M. P.; Schoenleber, R.; Asin, K. E.; MacKenzie,
R.; Kebabian, J. W. J. Med. Chem. 1990, 33, 2948.
Thompson, A. S.; Tschaen, D. M.; Simpson, P.; McSwine,
D. J.; Russ, W.; Little, E. D.; Verhoeven, T. R.; Shinkai, I.
Tetrahedron Lett. 1990, 31, 6953.

Thompson, A. S.; Tschaen, D. M.; Simpson, P.; McSwine,
D. J.; Reamer, R. A.; Verhoeven, T. R.; Shinkai, I. J. Org.
Chem. 1992, 57, 7044.

King, A. O.; Corley, E. G.; Anderson, R. K.; Larsen, R. D.;
Verhoeven, T. R.; Reider, P. J.; Xiang, Y. B.; Belley, M.;
Leblanc, Y.; Labelle, M.; Prasit, P.; Zamboni, R. J. J. Org.
Chem. 1993, 58, 3731.

Ramachandran, P. V.; Gong, B.; Brown, H. C. Chirality
1995, 7, 103.

Felpin, F.-X.; Lebreton, J. J. Org. Chem. 2002, 67, 9192.
Shinkai, I.; King, A. O.; Larsen, R. D. Pure Appl. Chem.
1994, 66, 1551.

(a) Brown, H. C.; Chen, G.-M.; Ramachandran, P. V.
Chirality 1997, 9, 506. (b) Drury, W. J. IIl; Zimmermann,
N.; Keenan, M.; Hayashi, M.; Kaiser, S.; Goddard, R.;
Pfaltz, A. Angew. Chem. Int. Ed. 2004, 43, 70.

Stocker, B. L.; Teesdale-Spittle, P.; Hoberg, J. O. Eur. J.
Org. Chem. 2004, 330.

(a) Cho, B.-T.; Choo, O. K. Bull. Korean Chem. Soc. 2001,
22, 443. (b) Ramachandran, P. V.; Gong, B.; Brown, H. C.
J. Org. Chem. 1995, 60, 41.

Barrett, A. G. M.; Seefeld, M. A.; White, A. J. P.; Williams,
D.J. J. Org. Chem. 1996, 61, 2677.

Ramachandran, P. V.; Chen, G.-M.; Brown, H. C.
Tetrahedron Lett. 1996, 37, 2205.

Paterson, 1.; Osborne, S. Tetrahedron Lett. 1990, 31, 2213.
Yamada, H.; Kawate, T.; Matsumizu, M.; Nishida, A.;
Yamaguchi, K.; Nakagawa, M. J. Org. Chem. 1998, 63,
6348.

Synlett 2007, No. 17,2762-2763 © Thieme Stuttgart - New York

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



