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Racentrenewed~~in~y~~~has~yarisenfromthesynthericc~~by 

complex~moleculessychasmaaolidesandpdyetbaantibiotics,~carbabydrates,withtheirwell- 

deGnedsterecchemis&yatmlmeroU &iralcentem,maybelogicalcboicesaschimlstart@mateklsorbuildiqg 

blocks for such complex natural produck When carbohydrates which are expensive or rare in nature a~ 

required,C1carbonex~~easilyavailablesubstrateswithdesiredstezpochemistryat~chiral 

centers may be adopted as a most straigh&mvard wa~.~ For this approach we have developed a new reaction 

sequence: formation and lkgmentatioo of anomeric alkoxy radicals (1+2) followed by acid-catalyzed trans- 

acetakation (243) (Scheme I), and applied it to the synthesis of ery&oseand dueose*5 

Scheme I. 
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First, the reacti& of 2,3,4-t~i-0-ba~yl-1~xylqqmnose (1a)6 with (dke4oxyiodo)bemeae was amid out 

in the presencx of a catalytic amount of iodine in dichlcromethane. (4. 1) As shown in Table 1, the 

meotation proceeded smoothly at room tempcxatme espeklly when two equivalents of the hypavalent 

iodine reagent and 0.2 equivalent of the catalyst were used (entry 4).’ The products were obtained as a 
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~cmixtuleofthemix&Wetal formates (2a) in 1:1.2-1:2.4 ratio. As a solvent, toll and THF 

canalsobeusedsvithoutmiousdemeascoftheyicld l’lwuseofaieequivahtofbzadtcmmmehplaceof 

(diacetoxyiodo)b also gave 2a in good yield under similar conditions. (Entry 10) 

Rwm, “Lh ) 

!hlvent, RT 

OBn OBn 
la 2a 

Table 1. Radical Fmgamtation of 2,3,4-l% O-bemyl-~xylopymose (la) 

(1) 

Entry I2 (es) solvent ‘rime(h) YkkP(%) 

1 A (1.2) 

2 A (1.6) 

3 A (2.0) 

4 A (2.0) 

5 A (2.0) 

6 A (2.0) 

7 A (2.0) 

8 A (2.0) 

9 B (0.5) 

10 B (1.0) 

0.2 

0.2 

0.1 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

C H&l2 4.5 65 

C H&I, 3.5 82 

CH,CI, 16 83 

C H&l2 2 89 

Benzene 0.5 78 

Toluene 1.5 90 

THF 4 85 

Ew 14 62 

CH2(32 14 52 

C H2C12 0.4 82 

a) A: phl(OAc) 2; B: Pb(OAc) 4 b) k&ted yield of 2a 

Acid-catalyzed successive transesk&kation-aon of the primary product (2a) leading to the 

amesponding fmanosides (3a and 3b) was mamined with various catalysts and solvents. (Eq. 2) As shown in 

amy4ofTable2,whenauethanolsolutionofadias&romericmiztureof2a(1:1.2)washeatedwith1596 

aqueous perchhnic acid and one equivalent of methanol at room tern- tbe comsponding benzyl2,3di- 

~l-~~~~(~)waeobtainedpredomiarmtlyin9096yieldasamixtureofClisomas(l:l~) 

accompanied by a small amount of the ethyl furanosides (3b, R=Et).* On the other baud, the methyl 

furanosides (3b, R=Me) were selectively produced by refluxing 2a with a drop of concentmted sulfuric acid in 

methauol for 1.5 h. (Entry 7) No isomkzation occur& on the C2 asymmdric carbee under these conditioos.5’ 

Similarly, 2,3,4-tri-0-benzyl-o-arabinopyraaose and 2,3,4,6-ktra-0-benzyl-o-glucopyranose were 

selectively converted into the oornsponding eqtbrofumnosides, 4a or 4b,9JO and arabinofuranoskks, 5a ac 

5b, respectively, in high yields. (Scheme II) ‘IIe latter example clearly shows that the method is particularly 

useful for obtaining flKatmsi &daivativesofpen~orhighercarbohy~~inpureformbacausethe 

canwpoadingpymnosideisomersannot~ataUun&rthereacriooconditkms. 
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catalyst 
- 

Solvent (ROH) 

2a 3 3h 

Table 2. Acid-Catalyzed Transacetalization of 20 

C-W Solvent Temp Time Yield’(%)/ 3a 3h 

1 PPTsb h&OH ITT sdw 81 7 

2 PT~ MeOH RT 1.5h 77 7 

3 WHCIOI EtOH Frr 5days 87 3 

4 15%Hc104c ElOH RT 5.5 h 90 5 

5 CsAd MeOH SO’C adays 7 85 

6 -Hz=)4 MeOH RT 5.5 days - 94’ 

7 -Hz='4 MeOH Rem 1.5h - 95’ 

a) De&mined by ‘H NMR analysis of the mixture of 3a+3b. b) Pyridinium ptoluemaulfonate. 
c) MeOH (leq) was added_ d) Gmphomlkmic acid e) Isolated yield 
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a) PhI(OAch, 12, CH&lz. RT, 2 h. b) 15% HCIO,, MeoH (lq). BOH, RT. 8 h. 
c) -. H#04, MeOH, rdlux. 1 h. d) P~(OAC)~, b, CH&b. RT. 20 min. 
e) 14% NH,OH, MeOH, RT, 2 h; 15% HClO4, RT. 2 h. r) - H+Q, MeOH, reflux, 12 h. 
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We believe that the present m extrusion method would be germrally applicable to a wide range of 

carbohydtatesaudrcJatcdcompoumk 
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