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anhydro-Dglucose2o 5. The yield, determined by tH NMR was 87%. similar to the reported value (86%) 

Ua12,8=- 81.7.’ (c 1.2, H20), lit.16 -80 (c 1, HzO)). 

This reaction was quenched in another run after 1 min to give a mixture of the two monodeoxy 

compounds 60 and 6b (57%) and the dideoxy compound 5 (38%). There was no sign of any cyclized 

intermediate as encountered in the d&oxygenation of 3.6~anhydro-Dpyranosides.21 

3 

R-O-C(=S)-Cl R=Ph 1 

R = 2.4.6~tri-Cl-Ph 2b 

R = pentafluoro-Ph 2c 

R = 4-fluoro-Ph 2d 

(Me$i)$iH (4) 

AIRN, PhMe, A, 30 min 

5 (87%) 

The reaction of the his-thionocarbonate 3 with diphenylsiiane 7 (4 equiv) in boiling toluene, initiated by 

AIBN (1 equiv) gave 48% of 2&dideoxy-anhydro-D-glucose 5, (reaction time 100 min) similarly to the mported 

yield (46%). However, the reaction mixture contained the two monodeoxy compounds 6rr and 6b (28% 

isolated). The use of diphenylsilane as solvent (can be recovered) improved the yield of 5 only to 69%. The 

reaction with an increased amount of the radical initiator AIRN (1.4 equiv) in boiling toluene (140 min) 

furnished the dideoxy compound 5 in 66% yield. Tic analysis of the reaction mixture showed the presence of a 

more mobile carbohydrate derivative. We assumed that this compound was a silylated derivative of 5. 

Treatment of the reaction mixture with 0.3 M aqueous potassium hydroxide solution removed this spot 8 and 

increa& the yield of 5 by 14% to 74%. This yield was still not high, but this reaction showed to us that there 

was nothing wrong with the radical reaction with diphenylsilane 7. The product 5 was simply partly consumed 

in a silylation reaction of the type we obsetved recently with diphenylsilane.P This finding prompted us to test 

our conclusion. Earlier we used acetates and benzoates to protect hydroxyl groups and increase the yield of 

deoxygenations.3 In this case we introduced a trimethylsilyl protecting group after the formation of the bis- 

thionocarbonate 3. This compound 9 was formed in the presence of triethylamine with chlorotrimethylsilane. 

The silylated inktmediate 9 was not isolated but transfotmed directly to the silylated dideoxy compound 10. 

Although there was no sign of any starting material or byproduct, the overall yield of the silylation and radical 

dideoxygenation steps was 85% (determined by 1H NMR). 
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This compound, 1,6-anhydro-2,4-dideoxy-3-O-trimethylsilyl-D-glucose 10 (oil, [al$8 = - 70.0 (c 0.6, 

CH,Cl,), anal. calcd for CoH,,O,Si C 53.46, H 8.91; found C 53.53, H 8.92%) was prepared also from the 

dideoxy compound 5 by silylation with trimethylsilyl chloride in the presence of triethylamine. 

PhMe PhOC=SO OC=soPh 

I AIBN 6n 6b 
A 

Ph,SiH, (7) 
3 -5 + 

PhMe, AIBN, A 

I 
8 

9 10 (85%) 

This finding indicates that with attention to details diphenylsihute 7 can give the same yield as 

tris(trimethylsilyl)silane 4 in radical chain deoxygenation reactions. This is further corroborated by the mcent 

report of Buenger and Marquez.a They have dideoxygenated a &-xanthate of a vie-diol with diphenylsilane in 

boiling tohtene (initiated with AIBN) in 88% yield 

Typical procedure: The solution of 1,6-anhydro-2,4-f&O-phenoxythiocarbonyl-D-glucose (0.1736 g, 0.4 

mmol), chlorottimethylsikne (0.394 ml, 2.4 mmol) and triethylamine (0.5 ml, 3.6 mmol) in benzene (3 ml) was 

stirred at r.t. for 1 h. After filtration the solvent was evaporated, the residue was dissolved in toluene and 

diphenylsilane (294 jtl, 1.6 mmol) was added to the solution. The reaction mixture was then brought to the boil 

and treated under argon with 150 p.L portions of AIBN solution (0.2624 g of AIBN in 3 nL of dioxane) 5 times 

(at every 20 mitt) during teflux. After evaporation of the solvent the nsidue was analyzed by NMR to give 85 % 

of the dideoxy product 1,6-anhydro-2,~~xy-3-O-~~~y~yl-D-~uco~ 10. 
Acknowledgements: We thank the National Institutes of Health and the Schering-Plough Corporation for 

fiiancialsupport 

References 
1 Armitage, D. A. Organosilanes. In Comprehensive Or atwmetallic Chemistry; Wilkinson, G.; Stone, F. 

G. A.; Abel, E. W. Eds.; Pergamon Press: Oxford, 198 l * 2. Chapter 9.1, pp. l-203. 
Magnus, P. D.; Sarkar, T.; Djuric, S. In Comprehensive Organometallic Chemisny; Wiison, G.; 
Stone, F. 0. A.; Abel, E. W. Eds.; Pergamon Press: Oxford, 1982; 7, Chapter48, pp. 614-626. 



6632 

2 

3 

4 

5 

6 

7 
8 

9 
10 
11 

:: 

14 

15 
16 

17 
18 

19 

E 

22 

z 

Fleming. I. &gad SiliCOn Chemistry. In Comprehensive Organic Chemistry, Neville Jo&s, D. Ed.; 
Pcrgamon Rcss: Oxford, 1979,3. Ch 
Neumann, W. P. Synthesis, B&7,665-6 

tcr 13. pp. 561;576. 
I 3. 

Davies, A. G.; Smith, P. J. Tim. In Comprehensive Or anometalfic Chemistry; Wilkinson, G.; Stone, F. 
G. A.; Abel, E. W. Eds.; Pcrgamon Press: Oxford, 19 f 2; 2, ch”ptcr 11. pp. 519-627. 
Jasperso, C. P.; Curran, D. P.; F&g, T. L. C&n. Rev. 1991.9 , 1237-1286. 
Ri+?, P.; Rivi&rc-Baudct, M.; SatgC, J. Germanium. In Comprehensive Orgatwme&allic Chemisrry; 
F8tinson, G.; Stone, F. G. A.; Abel, E. W. Eds.; Pcrgamon Press: Oxford, 1982; 2. Chapter 10, pp. 402- 

Motk~~cll, W. B.; Crich, D. Free Radical Chain Reactions in Organic Synhesis; Academic Press: 
London. 1992. Deoxygenations: Barton, D. H. R.; McCombie, S. W. J. Chem. Sot., Perkin Trans. I 
1975.1574. Primary alcohols: Barton, D. H. R.; Motherwell, W. B.; Stange, A. Synthesis 1981,743. 
Tertiary alcohols: Barton, D. H. R.; Hartwi 
Stange, A. Tetrahedron L&t. 1!%2,23,201 % 

, W.; Hay-Motherwell, R. S.; Motherwell, W. B.; 
. 

Reviews: Hartwig, W. Tetrahedron l!W3,39,2609. Umaiah, M. Tetrahedrh 1987.43,3541. 
B. Giese, Radicals in Organic Synthesis. Formation of Carbon-Carbon Bonds; 
Pcrgamon Press: Oxford. 1986. Curran. D. P. Synrhesis 198& 417. Idem, ibid. l!JSS, 489. 
%i NMR study of the mechanism: see Barton, D. H. R.; Blundcll, P.; Dorchak. J.; Jang, D. 0.; 
Jaszbcmnyi, J. Cs. Tetrahedron 1991.47, 8%9. 
Chatgilialoglu, C.; Griller, D.; Lc e, M. J. Org. Chem. 198?3,53.3641. Lesage, M.; 
Chatgilialoglu. C.; Griller, D. Terra Yedr on Leti. 1989,30,2733. Giesc, B.; Kopping, B.; 
Chatgilialoglu, C. Tetrakdron Left. 1989,30,68 1. Kulickc, K. J.; Giesc. B. Synletf 19!JO, 9 1. 
Chatgilialoglu, C.; Gucrrini, A.; Scconi, G. Syden 1990,219. Schummcr, D.; 
H6fle, G. Synlerr 19!JO. 705. Ballestri, M.; Chatgilialoglu, C.; Clark, K. B.; Griller, B.; Giesc. B.; 
Kopping, B. J. Org. Chem. 1991,56,678. 
Barton, D. H. R.; Jang, D. 0.; Jasxberenyi, J. Cs. Synferr 1991,435. 
a) Barton, D. H. R.; Jang, D. 0.; Jaszbcrcnyi, J. Cs. Tefmhedron L&f. 1991.32, 2569. 
b) Barton, D. H. R.; Jang, D. 0.; Jaszbcrcnyi, J. Cs. Tefrahedron Lett. 1990,31,4681. 
Lesage, M.; Martinho Sim&s, J. A.; Griller, D. J. Org. Chem. 14W5.5.5413. 
Jackson, R. A.; Malck. F. J. Chem. Sot.. Perkin Trans. I lw#), 1207. 
Allen, R. P.; Roberts, B. P.; Willis, C. R. J. Chem. Sot., Chem. Commun. lps9.1387. 
Kinvan, J. N.; Roberts, B. P.: Willis, C. R Tetrahedron L&t. 1998,31,5093. Cole, S. J.; 
Kirwan, J. N.; Roberts. B. P.; Willis, C. R. J. Chem. Sot., Perkin Trans. 2 1991.103. 
Barton, D. H. R.; Jbg, D. 0.; Jaszbemnyi, J. Cs. Tetrahedron L&r. 1991,32,7187-7190. 
Chatgilialoglu. C.; Gucrrini, A.; Lucarini, M. J. Org. Chem. 1992,57,3405-3409. 
Chat@lialoglu. C.; Gucrra, M.; M, A,; Secoai, 0.; Clark, K. B.; Griller. D.; Kanabus-Kaminska, J.; 
Mamnho-S-s, J. A. J. Org. Gem. 1982.57,2427-2433. 
Komblum introduced hypophophorous acid for reducing 

1 % 
1 radicals (Komblum, N. Org. Syn. Coil. Vol. 

1955.3.295.). The method originates from Mai, J. Ber. ,35,162. See also two recent references: 
Barton, D. H. R.; Jan D. 0.; Jaszberenyi, J. Cs. TetrahedronLeft. 1992,33,2311-2314. 
I&m, ibid. subrm It&w publication. 
Chatgilialoglu, C. Act. Chem. Res. 1992.25.188-194 and rcfcnnces there cited. 
Boquel, P.; Loustau Caxalet, C.; 

% 
leur, Y.; Samrcth, S.; Bellamy, F. 

Tetrahedron L&t. 1992,33,1997-2 
Robins, M. J.; Wilson, J. S.; Hans&c, i. J. Am. Chem. Sot. l!M3,105.4059-4065. 
Pentafluorophcnyl and 2,4&richl 

o??hc 
nyl thionocarbonates arc equally efficient in the case of other 

hydrogen atom sources: Barton, D. 
For quantitative data, half-lives and 

. R; Jaszberenyi, J. Cs. Tetrahedron L&t. 1%9.30.2619-2622. 

7 
titive experiments see: Barton, D. H. R.; Dorchak, J.; 

Jaszbcrenyi, J. Cs. Tetrahedw 1992.4 , in press. 
4-Fluorophcnyl chlorothionofotmate is now commercially available from the Aldrich Chemical Co. 
(Cat. # 37.481-4). For the first use of dfluorophenyl chlorotbiono~ in radical 
chunistry see Ref. 8b, for the synthesis and use in dooxygenation of 
Pecka, J.; Stanck, Jr., J.; Gem 

~~Ncwton,C.G.;Pitchen,P.:Ba&n~.~.~. 
M. Collect. Czech. Chem. Comm. 1 

rimary alcohols see Ref. 5. 
4 39 1192. 

France, C. J.; McFarlane, I. 
Tetrahe&on l!W1,47,6381-6388. 
Barton, D. H. R.; Kelly, M. Terrahedron Let?. 1992,33,0000 (in ress). 
For the selective functionalization and dooxygenation of various hp ydroxy compounds see: Ref. 5. 
Buengcr, G. S.; Marquez, V. E. Tetrahedron Len. 1992,33,3707-3710. 

(Received in France 13 August 1992) 


