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ASYMMETRIC DIELS-ALDER REACTIONS :

FACILE PREPARATION AND STRUCTURE OF SULFONAMIDO-ISOBORNYL ACRYLATES

Wolfgang Oppolzer*, Christian Chapuis and Gérald Bernardinelli

Département de Chimie Organique, Université de Geneéve
CH-1211 Geneve, Switzerland

Abstract: The crystalline chiral auxiliaries 2, 3 and 4 were prepared from
camphor-10-sulfonyl chlorides in 2 steps. Their readily accessible acrylates
underwent efficient asymmetric Diels-Alder additions to cyclopentadiene, the
topicity of which agrees with X-ray evidence.

The control of the absolute topicity in Diels-Alder reactions and other
carbon,carbon-bond forming processes by means of removable chiral auxiliaries
has attracted considerable attention recentlyl. Thus, we have reported the

nucleocphilic opening of sultone 1 (1 + 2) and the use of the crystalline
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sulfonamide-isoborneol 2 as a practical acrylate-stereoface-directing moiety
in the Diels-Alder addition to cyclopentadiene?. We present here a more effi-
cient preparation and esterification of the auxiliary alcohol 2 as well as of

the new, mutually antipodal control elements 3% and 4% (Scheme 2).

5885



5886

Scheme 2
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13 R'=CONH—t=H 10 R = 1Pr 8 R =1pPr
11 R = cyclohexyl 9 R = cyclohexyl
Entry Dienophile Product irgsgé Yield$ Endo% d.e.%
a 8 10 crude 98 97 88
8 10 174-176 83 100 99
b 9 12 crude 97 96 93

Amidation® of (+)-camphor-10-sulfonyl chloride (5) with diisopropylamine fur-
nished §3 (75%, m.p. 52-54.5°) which on reduction with L-Selectride" gave, after
crystallization, alcohol 2 (89%, m.p. 102-103°). Acylation"s® of 2 afforded
acrylate §3 (94% recrystallized, m.p. 117-118°). Despite the good dienophile
stereoface discrimination in the Diels-Alder reaction 8§ - lgz (and the facile
purification of adduct 10 by crystallization (Table, entry a)) we searched for
an even more powerful w-face shielding sulfonamide moiety. Analogous amidation
of 5 with dicyclohexylamine® yielded 7°® (60%, m.p. 134-135°) which was reduced"*
to give 3% (92% recrystallized, m.p. 163-164°).

Efficient esterification¥® furnished acrylate 9° (87% after crystallization,
m.p. 198-199°) which on TiClz(OiPr)z—mediated addition to cyclopentadiene

provided the crystalline endo-adduct lla in excellent yield and with improved
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topological selection® (entry b). (The auxiliary 3 was simply regenerated by
reduction of the adduct 11 with LiAlH4 and separation from alcohol 12 by crystal-
lization.) This result was readily rationalized based on an X-ray diffraction

analysis of acrylate 97.

Scheme 3

The uncomplexed acrylate adopts in the Erystal a strictly antiplanar dispo-
sition of the Cy:Cg~ and the C=0 bond which in turn is out of the C-Hj-plane by
an angle of about 30°. The p lone pair on the planar nitrogen bisects the 0-S-~0-
angle?; thus the surface of one cyclohexane ring is projected firmly on top of
the olefinic Cy-re-face.

To achieve identical C,-si-face shielding the antipodal control element 33
was prepared in a strictly analogous way from (-)-camphor-1l0-sulfonic acid!®.
The rather universal sulfonamide-derived n-face-shielding in esters of 3 and ¢
applies also to other reactions such as asymmetric 1,4-additions and enolate

alkylations which shall be published in due course.
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