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Abstract: The stereoselective synthesis of stereogenic quaternary
carbons is a challenging task, with significant progress being regis-
tered only in the last few years. In this Synlett Cluster, the most re-
cent developments are presented by experts in this field.

Key words: stereoselective synthesis, quaternary carbons, stereo-
centers

When the target of a chemical synthesis endeavor contains
one or more stereogenic quaternary carbons, how to as-
semble these quaternary stereocenters becomes a central
component of synthesis planning and execution. Many
factors contribute to this challenge: steric hindrance, the
need generally to forge such carbon centers by C—C bond
formation, and the inability in most situations to invert
quaternary stereocenters. That the chemical synthesis of
such carbons is particularly challenging can be seen in the
structures of existing pharmaceutical agents. Of the 150
top-selling brand-name drugs in 2008, the only ones that
contain stereogenic quaternary carbons are steroid (e.g.,
Advair Diskus) or opioid derivatives (e.g., OxyContin),
which undoubtedly are prepared by semisynthesis.!

Although chemical reactions that form quaternary car-
bons have been known for well over 100 years, it is only
in the last 20 years that a variety of reactions that allow
enantioselective construction of stereogenic quaternary
carbons have become available.> Many of these are cata-
lytic enantioselective processes. The outstanding early ex-
ample is the remarkable desymmetrizing Hajos—Parish—
Wiechardt—-Eder—Sauer reaction (Scheme 1),® which pre-
saged by many years the recent spectacular developments
in the field of organocatalysis.
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When we surveyed the field of catalytic enantioselective
synthesis of quaternary stereocenters in 2004, we found
that only four catalytic asymmetric transformations —
Diels—Alder reactions, intramolecular Heck reactions,
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reactions of allylmetal intermediates with carbon nucleo-
philes, and reactions of chiral carbon nucleophiles with
carbon electrophiles — were documented to give high
enantioselectivities in the construction of a range of prod-
ucts.”’ At that time, only the intramolecular catalytic
asymmetric Heck reaction* had been demonstrated to be
useful in the construction of a diverse array of structurally
complex molecules, as, for example, its use in my labora-
tory to prepare (—)-quadrigemine C.
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Recent progress in this area has been striking, with many
of the gaps in existing methods that we pointed out in
2004 now filled, and numerous methods beyond our vi-
sion at the time now introduced. The papers in this Synlett
Cluster, all by leaders in this field, describe some of the
most recent developments in the enantioselective synthe-
sis of stereogenic quaternary carbons. Enjoy!

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



CLUSTER

Stereoselective Synthesis of Stereogenic Quaternary Carbons 1693

References and Notes

ey

@)

(a) http://drugtopics.modernmedicine.com/drugtopics/data/
articlestandard//drugtopics/192009/597083/article.pdf

(b) http://www.chem.cornell.edu/jn96/docs/
Top200BrandNameDrugsbyRetailDollarsin2008draft5.pdf
Early reviews: (a) Fuji, K. Chem. Rev. 1993, 93, 2037.

(b) Corey, E. J.; Guzman—Perez, A. Angew. Chem., Int. Ed.
1998, 37, 388. For recent reviews, see: (c) Trost, B. M.;
Jiang, C. Synthesis 2006, 369. (d) Quaternary
Stereocenters: Challenges and Solutions for Organic

3

C))

&)

Synthesis; Christoffers, J.; Baro, A. Eds., Wiley-VCH:
Weinheim, 2005. (e) Christoffers, J.; Baro, A. Adv. Synth.
Catal. 2005, 347, 1473. (f) Douglas, C. J.; Overman, L. E.
Proc. Natl. Acad. Sci. U.S.A. 2004, 101, 5363.

(a) Eder, U.; Sauer, G.; Weichert, R. Angew. Chem., Int. Ed.
Engl. 1971, 10, 496. (b) Hajos, Z. G.; Parrish, D. R. J. Org.
Chem. 1974, 39, 1615. (c) Hajos, Z. G.; Parrish, D. R. Org.
Synth. 1985, 63, 26.

(a) Sato, Y.; Sodeoka, M.; Shibasaki, M. J. Org. Chem.
1989, 54, 4738. (b) Carpenter, N. E.; Kucera, D. J.;
Overman, L. E. J. Org. Chem. 1989, 54, 5845.

Lebsack, A. D.; Link, J. T.; Overman, L. E.; Stearns, B. A.
J. Am. Chem. Soc. 2002, 124, 9008.

Synlett 2010, No. 11, 1692—-1693 © Thieme Stuttgart - New York

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



