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Akbcrct: A titanium enolate derivedfrom (3SPS)-ZJ,4~~nyl-l~S-i~1~ 

1 .I dioxide (3) rcclcu with abydes to give qyn aIdols with high sterws&cdon (>95 : 5). 

‘Ibe asymmetric reactions using a chiral cyclic sulfonamide auxiliary such as the Oppolzds 

bomanesultam arc useful synthetic tools. A variety of asymmmic reactions such as aldol reactions, 

alkylations, and q&additions hav&xn carried out with thC bomanesultam auxiliary.t There have 

appeared other types of chiral cyclic sulfonamides recent&? Herein, we wish to report on a new 

sulfamidc chiral auxiliary, 3,4diphenyl-1,2,5-thiadiazolidine l,l-dioxide (2). which is proven to be 

efficient for titanium-tmdiated asymmetric aldol mactions. 

Cyclic sulfamide 23 was synthesized in 60% yield by the reaction of sulfamide itself with 

(lW&diphenyl- 1,2diaminoethane (1) whic$ in turn was obtained from trots-stilbene by the known 

proced~re.~ Sulfamide 2 has G symmetry and each of the sulfonyl oxygens could exhibit equivalent 

function, either sterically or stereoelectronically.~ N,N-dipropionylsulfamide 36 was readily prepared 

from the sulfamide 2 by the treatment tith prbpionyl chloride in the presence of triethylamine in 95% 

vield. 
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When the titanium enolate of 3, generated by treating 3 with 2.2 molar equivalents of titanium 

tetrachloride in the presence of 2.4 mol,ar equivalents of diisopropylethylamine in dichloromethane at 

-78 oC,7 was treated v&h 2.2 molar equivalents of benxaldehyde at -78 Oc for less than 5 min. the syn 

aldol product 4 (R=Ph) was given in 91% yield. The syn/anti selectivity of the reaction was XW : 3,8 

and the x-facial selectivity was >99 : 1.9 The absolute stereochemistry of the syn aldol was identified 

as (2s. 3s) by comparing the sign of optical rotation of 5 (R=Ph) with the literature.lhJ0 The aldol 

reactions with other aldehydes also exhibited excellent stereoselection and produced dial01 4 with high 

chemical yields as shown in Table 1. 
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i) TiCl4 (2.2 eq) 
ii) i+NEt (2.4 es) P 
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iii) RCHO (2.2 eq) * y.JQ&& 

CH*CIz, -78 V, 5 mill 

iv) H30+ 4 

Table 1. Asymmetric Aldol Reactions of Titanium Enolate of 3 

Entry R in RCHO Stereoselection * b]D @jb, 4 Yield (%) ’ 

1 Ph >96:4 -20.0 (1.3) 91 

2 Me >97 : 3 -53.3 (1.2) 90 

3 i-R >97:3 -47.4 (1.0) 93 

4 (mm )-MeC!H=C!H >95:5 -58.3 (1.2) 89 

811eratioofthem8jurisomer( 4)vsthesumofallothcrisomers. bDeteminedin 

CHCl, at 24-28 ‘C. ’ Yields of 4 a&r SiO 2 column chromatography. 

The conversion of dialdol4 into 5 and also the recovery of the sulfamide auxiliary 2 can be 

readily done by the following stepwise sequences: Treatment of 4 with NaOMe rapidly produced only 5 

and 6 in quantitative yields respectively. 6 was resisted to undergo the second cleavage reaction. 

However, when the acidic sulfamide proton in 6 was replaced with Boc group as 7. the N-acyl bond 

cleavage selectively occurred on treatment with NaOMe, producing 8 and 9. Deprotection of the Boc 
group with CF3coOH afforded 5 and the chiral auxiliary 2 (overall isolated yields: 295% for 2 and 

280% for 5).11 
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The stereoselectivity for the syn aldol product 4 can be explained by a chelated transition state 

where titanium coordinates to one sulfonyl oxygen as well as Z-enolate and aldehyde carbonyl oxygeus. 
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as suggested by Oppolzer and co-workers for tin-mediated aldol reactions using a bomanesultam 

auxiliary.tb Such explanation may be supported further by the recent reports of Thornton and co- 

workers, which describe chelated transition states for some titanium-mediated asymmetric aldol 

reactions using N-acyl oxazolidinones.12 h # 
Because of equivalency of the two sulfonyl oxygens the dialdol reaction of 3 could occur either 

by a stepwise or by a concomitant manner. Interestingly when we can&l out the aldol reaction of 3 

with an equimolar amount of reactants at -78 Oc, diaIdol4 and mom-&loll0 were formed in a 3:2 ratio 

with remaining 3. The prefened farmation of dialdol4 over monoaldoll0 indicates that the titanium- 

mediated dialdol reaction of 3 occurs through a cooperative manner.13 The origin of this synergistic 

effect is not clear for the moment. 

i) TiCl, (1 .O equiv) Ph 

3 
ii) i- P@Et (1 .O equiv) t 

iii) PhCHO (1 .O equiv) 
+ 4 (R=Ph) + 

;!Z& 

\0 N R +3 

CI&Clz, -78 “c; 5 mill H 
iv) HsO+ 10 

In conclusion, the high sten~~&ec.tivity as well as the symmehical structural feature and effective 

molecularity of our sulfamide system would protide an efficient tool for other types of asymmetric 

reactions. Extension to other asymmetric reactions are iu progress. 
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