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Samples of 2-U-methyl-D-galactose (1) and 3-0-methyl-D-galactose (2) were 
reqmred as part of a study1 of the structure of the mycehal wall of PenzcdZzum 
chadeszz G. Srmth Prevrously reported syntheses of 12S3 and 23S4 from D-galactose 
are laborious,, or often mvolve chromatographrc purr&~&on, at many stages, w&h low 
overall yields. An improved procedure for the synthesis of 2 has been descrrbed5 

Benzoylation of benzyl 4,6-O-benzyhdene+D-galactopyranoside (3) with 
N-benzoyhrtudazole has been shown6 to grve the correspondmg 3-benzoate 4 in 
excellent yreld (89-93%). Treatment’ of 4 wrth dilute alkah yrelds the correspondmg 
2benzoate 5, also m hrgh yield Dmzomethane, wrth boron trrfiuorrde etherate as a 
catalysts, is an effective methylatron reagent for partrally acylated carbohydrate 
denvattves that are susceptible to acyl mrgratton under mrldly basrc condttrons. 
Convement syntheses of 1 and 2, m good yreld from benzoates 4 and 5, using this 
reagent, are now described.. 

Treatment of the 3benzoate 4, m drchloromethane, w&h excess drazomethane 
m the presence of boron tnfluonde etherate at -5” gave compound 6 as a homo- 
geneous syrup (t 1 c ) Thrs product was debenzoylated wrth lithmm alurmmum 
hydnde m tetrahydrofuran to &Ive 74% of benzyl 4,6-0-benzyhdene-2-U-methyl- 
P-D-galactopyranosrde (7) Exhaustrve hydrogenatron of 7 over a pa&drum catalyst 
gave crystalhne 2-0-methyl-D-galactose (l), w&h was characterrsed as 2-O-methyl- 
IV-phenyl-D-galactopyranosylamme 

3 R’=R2=H 7 R’=Me, R2=H 
4 R’= H R2=B, , 8 R’= Bz, R2=Me 
5 RI= Bz, R2=H 9 R’= H, R2=Me 
6 R’= Me, R2=Bz 

Sun&r methylatron of the 2-benzoate 5 wrth the dmzomethane reagent yielded 
84-87% of benzyl 2-O-benzoyl-4,6-O-benzyhdene-3-O-methyl-~-D-galactopyranos~de 
(8) Thus product was debenzoylated wrth sodmm methoxrde in methanol to gtve 
benzyl4,6-0-benzyhdene-3-O-methyl-j?-D-galactopyranosrde (9), wmch, on catalyttc 
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hydrogenatton over palladium oxide, yielded 3-0-methyl-cr-D-galactose (2) The 
product was charactensed as 3-0-methyl-Wyxo-hexose phenylosazone 

Methylatlon of compound 4 with mtthyl iodide-silver oxide m NJV-dlmethyl- 
formarmde yielded a mixture of four components (t 1 c), no attempt at separation 
was made Similar treatment of the 2-benzoate 5 gave compound 8 m 41% yield The 
product was difficult to purify due to the presence of the isomer 6, presumably 
formed after nngrahon of the O-2 benzoyl group in 5 to posihon 3 under the mildly 
alkaline conditions It has been shown7 that, m the mterconverston of 4 and 5 under 
homogeneous condihons, 5 was shghtly the more-stable isomer 

JsxPERlhENTAL 

Descending paper chromatography and t 1 c were performed as described 
previously’ I r spectra were determined for NUJO~ mulls Dichloromethane was 
redistdled from phosphorus pentaoxlde before use All melting pomts are un- 
corrected 

Benzyl 3-0-benzoyZ-4,6-O-benzylrdene-2-O-methyI-~-~-gaZactopyranoszde (6) - 
Compound 46 (1.5 g) dissolved m dichloromethane (30 ml) at -S’, was treated with 
boron tnfluorlde etherate (0 05 ml) and, at the same temperature, diazomethane’ m 
dlchloromethane was then added untri a famt yellow colour persisted in the soluhcn 
for IO-15 set After 1 h at 0”, polymethylene was titered off, and the Gltrate was 
washed successively with saturated, aqueous sodmm hydrogen carbonate and water, 
dried (Na,SO,++), and evaporated to yield 6 as a syrup (1 48 g, 96%), [a]i4 +61 5” (c 
106, drchloromethane), v,,, 1715 cm-’ (COPh) (Found C, 69 5, H, 5 5 C,,H,,O, 
talc - C, 70 6, H, 5 9%) 

BenzyZ 4,6-0-benzyIzdene-2-O-methyI-~-D-galactopyr~oszde (7) - A soluhon 
of 6 (1 1 g) m dry tetrahydrofuran (40 ml) was added dropwlse wrth stnrmg to a 
mixture of hthmm alurmmum hydride (1 g) m tetrahydrofuran (30 ml), and the 
mixture was then heated under reflux for 3 h Cautious addition of water (6 ml) gave 
a gelatmous precipitate which was separated by filtration and washed well with hot 
dichloromethane (100 ml) The combmed atrate and washings were concentrated 
zn vacua, and the residue was recrystalhsed from propan-l-01 to give 7 (0 64 g, 74%), 
m p_ 106-110”, [g]f, -412” (c 0 9, dichloromethane) (Found C, 67 6; H, 6 8 
Cz1Hz406 talc - C, 67 7, H, 6 5%) 

2-O-Methyl-D-gafactose (1) - Compound 7 (500 mg), in p-dioxane (30 ml), 
ethanol (30 ml), and glacial acetrc acid (5 ml) was hydrogenated exhaustively m the 
presence of palladium (from 1 g of the oxide). The filtered mixture was concentrated 
zn vacua, and the residue was recrystalhsed from ethanol-ether to yield 1 (185 mg, 
71%), m p 145-148”, [a];’ +81 4” (eqml , c 1, water), RGAL 1 70, ht 2 m p 147-149”, 
[a]n +82 6“ (equal ) 

A small portion of the product m methanol was treated with one equivalent of 
redrshlled amhne, and the Illlxfure was heated under reflux for 2 h. Evaporahon of the 
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solvent and recrystalhzatron of the residue from acetone-light petroleum (60-80”) 
gave 2-0-methyl-N-phenyl-D-galactopyranosylamme, m p 162-164-O, ht 3 m p 16.5”. 

Brnzyl 2-0-benzoyl-4,6-0-benzyl~dene-3-O-met~zyl-~-D-~a~actopyra~oszde (8) - 
A solution of compound 5’ (2 0 g) in drchloromethane (40 ml) at -5” was treated 
with drazomethane-boron trlfluonde etherate and processed as described for com- 
pound 4 The product was recrystalhzed from propan-2-01 to yield 8 (1 73-l 8 g, 
&I-87%), m p 168-170”, [a];+ +42” (c 1, chloroform), v,,,,, 1719 cm-’ (COPh) 
(Found C, 70 3, H, 6 0 CzsHzsO, talc C 70 6, H, 5 9%) 

A solutton of compound 5 (1 0 g) in iV,N-dtmethylformamtde (3 ml) and methyl 
iodide (5 ml) was treated with sliver oxide (3 0 g), and the nuxture was stirred for 56 h 
at room temperature m total darkness The sohds were filtered off and washed wrth 
chloroform (100 ml), and the combined filtrate and washmgs were extracted with 5% 
aqueous sodmm cyanide and water, dried (NazSO,), and evaporated The seml- 
crystalhne residue, after five recrystalhsatrons from propan-2-01, yielded 8 (412 mg, 
41%), m p 166169”, [ali -1-41 6” (c 1 8, chloroform) 

BenzyZ 4,6-0-beil~iImdene-3-O-inethyl-P_D-~a~actopyra~tosrd (9) - A suspen- 
sion of compound S (1 0 g) m methanol (100 ml) was treated wrth 2~ methanohc 
sodmm methoxrde (1 5 ml) at room temperature for 65 h wrth stnrmg The homo- 
geneous solutron was neutrahsed with methanol-washed Dowex-50(Hf) resin, the 
sohd was filtered off and washed with methanol, and the combmed filtrate and 
washmgs were evaporated The crystalline resrdue was recrystalhsed from propan- 
Z-ol-dtchloromethane to give 9 (652 mg, 83 5%), m p 182-183”, [a];’ -44 2” 
(c 1 13, dichloromethane) (Found- C, 67 8, H, 6 8 Cz1Hz406 talc - C, 67 7, H, 6 5%). 

3-O-Methyl-D-galactose (2) - Compound 9 (500 mg) was hydrogenolysed m 
the same manner as described for compound 7 The restdue crystalhzed from absolute 
ethanol, and recrystalhzatton from the same solvent gave 2 (198 mg, 76%), m p 143- 
146”, [a]E4 + 108 2” (equd , c 0 8, water), RGAL 1 55, ht4 m p. 146-149”, [a], -1-82 6” 

(evl ) 
A solutron of compound 2 (21 mg) m 20% aqueous acetrc acid (3 0 ml) was 

heated for 5 h at 100” with freshly drsttlled phenylhydrazme (35 mg) m ethanol 
(0 2 ml) and sodium metabrsulphne (2 mg) The yellow product, wluch preclprtated 
on coohng, was recrystalhsed from water (charcoal treatment) to grve 3-O-methyl- 
D-lyxo-hexose phenylosazone, m p 176-17S”, ht 3 m p 176-179” 
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