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Abstract: The crystalline chiral auxiliaries 4 and 5 were readily prepared 
from camphorsulfonic acid. Their acrylates underwent the Diels-Alder reactions 
5 + 7 with modest asymmetric induction consistent with an X-ray study of k. 

In the preceding communication we reported efficient and practical acrylate- 

stereoface-differentiations in TiC12(0iPr)2-mediated [4+21-additions of cyclo- 

pentadiene to sulfonamides A, R=N(iPr)2r11VR=N(cyclohexyl)2r1a'c1. 

Scheme 1 
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The purpose of this work was to improve and to rationalize the comparatively 

modest phenylsulfone-derived shielding in E, R=Ph Ilb,cl . 
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Scheme 2 

& @ NaBH, @ TsCl , Py 
w 

54% 

QX 

1 X=OH 

2X=CI 

5,% & ,WTf 
@ L-Selectride 

t 

& H 

SO* 0 
o- 

5 

entry aryl 

a phenyl 

57% 
Y/F\OR* 

6 7 Y =O, R’OH=4 

BY=Hs,R+=H 

7 - 
4, yield% 5, yield% I 

yield% al (m.p."C) (m.p."C) endo% d.e.%b) ’ 

73(141.5-3.5) 66(70-l, 83-4") 97 95 66(66) 

b l-naphthyl 76 (126-9) 64(127-30.5) 99 96 
8 recrystallizations of 7b (toluene/hexane) 

64(63) 
49 - -100 p99.5 

C 2-naphthyl 71(128.5-30) 55(164-7) 98 95 - (64) 

d 9-phenanthryl 49(182.5-4) 58(159-64) 92 95 69(69) 

e 2,4,6-trimethyl- 
phenyl 5(131.5-3) - 67(207-g) 99 95.6 66(64) 

based on 5. 

determined by HPLC of the carbamate derived from (RI-a-naphthylethyl iso- 
cyanate (by 'H NMR integration of the methyl signals of crude 7). 

(hexane) m.p. 70-l' (plates), resolidifies, m.p. 83-4' (needles). 
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To increase the aromatic surface of the blocking group the 1-naphthyl-, 

2-naphthyl- and 9-phenanthryl sulfones 4b [21 ,4c [21 and 4a [21 were conve- - 
731 niently prepared by nucleophilic ring opening of sultone 2 with the corre- 

sponding aryllithium reagent [41 . Alternatively, the sterically demanding 

mesityl group was introduced by a modified Friedel-Crafts reaction [51 of 2 
with mesitylene to give, after carbonyl reduction, the alcohol 2 r2,41 

Mukaiyama acylation [4,61 of alcohols 4 and 2 furnished acrylates 5 Ii1 which 
were subjected to TiC12 (OiPrb2 -promoted cyclopentadiene additions. These addi- 
tions 6 + 7 r21, - - the reductions 1 + .g (LiA1H4) and stereochemical analyses of 
8 were carried out under standard conditions [Il. Moreover, the 'H NMR spectra 

of crude 7 showed clearly the extent of asymmetric induction. Our results are 
summarized in the Table. Disappointingly, enlargement of neither the aromatic 
surface (b,c,d) nor the steric bulk (e) led to an acrylate-stereoface differen- 

tiation exceeding 69% d.e. This result, which outweighs several practical 

advantages of the control elements 4 and 5, is consistent with an X-ray analysis 
of the uncomplexed phenylsulfonyl acrylate 4a t71 . - 

Scheme 3. 

Notable features are the antiplanar disposition of the Ca,CB- and the C=O 

bond (almost identical to that found in sulfonamide A, R=N(cyclohexyl)2 tla,cl) I 
the staggered conformation of the C(10)H2 relative to the camphor skeleton and 
to the SO2 group and, last but not least,the perpendicular orientation of the 
C(lO)-S-C(l')- and the benzene planes as well as the bisection of the O-S-O- 

plane by the C(l')-phenyl-p-orbital t81 . Consequently, the sulfone-conjugated 
aryl plane is perpendicular to the C, -ye-face which explains the less distinct 
shielding. 
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This paper and the preceding one support the hypothesis that conjugation- 

derived conformational constraints play an important role in "low temperature" 
asymmetric Diels-Alder reactions which may be of predictive value for the 

rational design of new, chiral control elements. 
c 
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