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selectivity (a@ = 1:3). Attempts to glycosylate the alcohol 
11 using an oxazolidine derivative were unsuccessful pre- 
sumably because of steric congestion a t  the secondary 
hydroxyl group. Reductive acetylation of the azide 12 
using thiolacetic acidlg and selective saponification gave 
the 4'-alcohol 13 (59%). Finally, sulfation of 13 using 
sulfur trioxideepyridine in DMFZ0 (73%) and global cata- 
lytic debenzylation gave bulgecin C (3) (80%). The ma- 
terial was identical in all respects (TLC, IR, 'H NMR, 13C 
NMR, FAB HRMS, and [ c u ] ~ )  with an authentic sample 
of the natural product. 

It is clear from these results that the radical substitution 
of pyrrolidine derivatives provides a convenient method 
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for the stereospecific generation of bulgecinine (4). Ad- 
ditionally the electrochemical/radical strategy and the 
glycosylation technology are applicable to the synthesis 
of alternative bulgecin systems. Further aspects of these 
studies will be published in due course. 
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Summary: Sucrose was stereoselectively prepared from 
D-glucose by esterification using D-arabinoic acid and 
subsequent methylenylation, iodoetherification, and rad- 
ical-mediated substitution. 

The construction of glycosides is frequently nontrivial 
in consequence of poor a- versus P-diastereoselectivities 
and low chemical yields. Classically glycosides are pre- 
pared by the Koenig-Knorr reaction of a protected glycosyl 
halide with a sugar alcohol in an alkylation process me- 
diated by a silver (I) or mercury (11) salt.2 In the past 
decade numerous variations of this alkylation strategy have 
been de~eloped .~  However, there is, as yet, no generally 
reliable method available such that the assembly of oli- 
gosaccharides is routine and ~traightforward.~ Recently 
we described a procedure whereby disaccharides were 
assembled via glycosyl aldonic esters, Tebbe methyleny- 
lation, and subsequent cyclization.6 Additionally we ob- 
served that disaccharides could be prepared via glycosyl 
aldonic acid thionoesters, reductive S-methylation, and 
cyclization! These redox glycosidation procedures provide 
novel methods7 for the elaboration of the glycosidic bond. 

Sucrose is a target considerable historic importancee that 
is not straightforward to synthesize. I t  contains two syn- 
thetically challenging units: a cis a-glucopyranoside and 
a P-fructofuranoside residue, which contains a tertiary 
glycosyl oxygen. Herein we report the application of the 
titanium redox glycosidation methodology for the total 
synthesis of sucrose from D-glucose and D-arabinoic acid. 
The approach is noteworthy in consequence of the out- 
standing kinetic stereoselectivities achieved in the con- 
struction of both anomeric centers. 
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*Dedicated to  Professor Leonard N. Owen on the occasion of his 
76th birthday. 
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"Reagents: (i) nBuLi (1.6 M), THF,  -78 "C; (ii) Tic&, TMEDA, 
Zn, CH2Br2, THF;  (iii) BulNF on silica, THF; 12, KOtBu, THF; (iv) 
TEMPO, Bu3SnH, PhH, hu; (v) Na, NH3, THF; (vi) Ac20, pyri- 
dine; (vii) NaOMe, MeOH. 

Sequential reaction of 2,3,4,6-tetra-O-benzyl-~-gluco- 
pyranose (2)9 with n-butyllithium and the thioester 31° gave 
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the a-glucopyranosyl ester 411 (Scheme I). This trans- 
e~terification'~J~ proceeded with good a-stereoselectivity 
a t  -30 "C (a:@ = 91) and superior selectivity a t  -78 "C 
when only the a-anomer was produced (a:p > 501). Much 
to our chagrin, attempts to convert the ester 4 into the 
vinyl ether 5 by methylenylati~n~ using the Tebbe reagent 
9 were unsuccessful. However methylenylation using the 
Nozaki-Takai readily afforded alkene 5. Alkene 
5 was desilylated with tetrabutylammonium fluoride on 
silica and the resultant alcohol cyclized by using iodine and 
base in the presence of silica to provide only the p-D- 
fructofuranosyl system 6. This remarkable and fortuitous 
diastereoselectivity requires further comment. When the 
iodoetherification was carried out without silica present 
both 6 (36%) and 10 (34%) were formed. Additionally, 
in a blank experiment, 10 was not destroyed under the 
iodoetherification conditions in the presence of silica. I t  
appears, therefore, that the silica kinetically biases the 
stereochemistry of cyclization. This effect of silica may 
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be of use in other iodoetherification reactions. 
Much to our disappointment the iodide 6 proved to be 

refractory toward SN2 displacement by oxygen-centered 
nucleophiles even under forcing conditions. However 
radical-mediated sub~ti tut ion '~ gave the hydroxylamine 
7. Global deprotection via dissolving metal reduction gave 
sucrose, which was conveniently isolated as the octaacetate 
8.lS Finally Zemplen methanolysis regenerated sucrose 

These results clearly demonstrate the validity of redox 
glycosidation for the highly stereoselective elaboration of 
sucrose. The application of the chemistry to more complex 
systems and mechanistic studies of the origin of stereo- 
control are currently under investigation. 
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The N-acyloxazolidinones, 1, pioneered by Evans as an 
asymmetric template, incorporate all the important design 
features necessary for efficient asymmetric synthesisa2 
The use of neutral Lewis acids to enhance reactivity and 
stereoselectivity in Diels-Alder additions between 1 and 
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Summary: The SnC1, chelate of oxazolidinone, 1 (R = 
isopropyl), has been characterized by *19Sn, 13C, and 'H 
NMR. 
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cyclopentadiene has also been examined by Evans.2b Our 
interests in the structure and reactivity of Lewis acid 
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