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Note 

Use of the benzyl group during Purdie methylation: 
a synthesis of 2-O-methyl-D-mannose 

The bznzyl function is useful a~ a protecting group during Purdie methylation 

(methyl iodide. Alter okldc) as it doss not misrate under these conditions and it may 

be rzmobcd concurrently wth other groups. such as benxylidene acctalj. that are 

susceptible to hydrogenolysis. The p-tolyl-wlfonyl group. which does not migrate. 

has been used’. but iti direct rcmo\nl 13 not simple, as epokide formation or elimioa- 

lion msy aIS occur. 

The aim of this \sorh was a uxful synthesis of I-0-methyl-D-martnose. which 

has previously been obtained hy ~av of methyl ~.6-O-ethylidsne-3-O-p-tolyl- 

sulfongl-z-D-mannop’ranosid2’, from I .3,4.6-tara-0-acetyl-/I-D-maMopyranose by 

using diazomcthanz-boron trifluorlde’. and from methyl 4,6-0-benzylidene-3-0- 

(1.6-dimetho~ybenzovl)-*-D-mannopyranoside’_ The present synthesis 15 flmllar to 

the former ones. but the benzyl group 15 used in place of ester groups for protecting 

O-3. Removal of the 0-bcnzyl and 4,6-0-benzylidene groups is effected in one step. 

hlethyl 4,6-0-benzylldene-r-D-mannopyranosiJz. when treated with I _ I mol of 

heuyl bromide and sodium hydride In dimethyl sulfoxldz’ gabc, after column 

chromatopraphy. methyl 3-O-benzyl-4.6-0-benzylidene-x-D-mannopyranosids (66?b). 

methyl 2,3-di-O-benzyI-1.6-O-benzylidene-r-D-mannop~ranoside (2O”o). and small 

amounts of methyl 2-O-benz~l3,6-O-hsnzylldcnz-lr-D-m~nnopyrano~~de and starting 

material. Benzylation wan. therefore. selective at the equatorial 3-hydroxyl group, as 

In the csterllicatlon rext1ons’. Hisher molar proportions of bsnzyl bromide game 

more of the dibenzyl dcrlvative. 

hIcrhqlation of the J-ether gave the syrup) 1 7-0-methyl derl\ativc (?30?6). and 

hydrogenolysis of the latter > iclded methyl 2-0-methyl-a-D-mannopyranoside. acid 

hydrolysis of u hich _esve cryjtallrne 7-0-methyl-D-mannose, characterized by 

comersion into D-aruhLwhexulo5e phenylosszone. 

‘Present addrssj Dcpsrlmcnt oi Blochemisrry. Stare UniLersirv oi New Yorh. Do\rn~tate hleciml 

Center, Broohiyn. N.Y. 
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Gemv-~7/ methods. - hIelting points are uncorrected. Optical rotations were 

determined for solutions in chloroform, unless stated otherwise. at ambicct temper- 

ature WILIII~ the concentratmn range of 0.6- I .O?G. N.m.r. spectra \vcre obtained with 

a Varian HA-60 instrument, ikith tetrame!hylsilane as the internal reference. Column 

chromarograpn> was coqducied krith s111ca gel 60 (hlcrck) and 3:2 bexane-etl-lyl 

acet3te. 

.VPI~II.I 3-0-belr-_~~l~.6-0-/~~~~~~~li~~eti~-r-D-;rratrnop~1r.~~~a~;dt~. - hlcthyl &6-O- 

bcnzylidene-r-D-mannopyranoside’ (10 g) ~3s dissolved in ciimethyl SulioGde 

(50 ml) nod added slowly under nirrogcn to a stirred suspension of sodium hIdride 

(IO g) in drmethyl sulfo\ide (25 ml). Benzyl brcmlde (5. I g. I.1 mol equiv.) vas 

added drop\bise. and the mlyture uxs vigorously stirred for 2 h at room temperature. 

It \\as then poured onto crushed ice (300 g), and the product wasektracted with ether 

(3 x 100 ml). The erher extract was Leashed with ice-cold water. dried. and evaporated 

to a syrup (ITS h) that ~3s rcsol\cd on a column of silica gel (3OOg). The main 

fracrlon (RF 0.5s’. on crysiailrzation from methanol. gave methyl 3-O-benzyl-4.6-O- 

bcn~iidsne-x-D-mnnnopyrano~ldc (7.6 g. 662; based on dlol rzacredl. m.p. 65-69’. 

[,x1 D -i6 7.; n.m.r. data (CDCI,): T 2.65 (m, IO H, Ph), 4.46 (1 H. s, PhCH). 4.56 

(I H. d. J 4 Hz. H-3). 5015.12 (3 H. m. CH,-benzyl plus H-2), 5 26 (I H. d, J,,, 

2 Hz. H-I), 6.6S (3 H, s. CH,3). and 7.72 (I H. s, OH): tn/e hI’ 372. 

.-lua/. Calc. for C,,H,,O,: C, 67.7; H, 6.5; 0CH3, 8.3. Found: C. 67.5: 

H. 6.2: OCH,, 8.7. 

The second main frsciion (R,0.86) ~\as rhs 2.3-dletber, obtained as a glass 

(7.3 g). [~]n +S.S . The 1.r. spccvum shoited no absorption In the hydro\>I region: 

the metholy content corresponded to the molecular formula CJeH,,O,. 

The tkir3, nilnor fraction (RF 0.42). obtained ~4s a syrup. [~]o t-4.3’. \%as not 

iniestlgated In derail. but \vas prohahly methyl 3-0-bo~l-1,6-0-hc~ylidene--l-D- 

mannopyrsnoside; lit.’ m.p. 42-A-!‘:, [,x]n +3’ (c I, chloroform). 

A~eI/r!U/ 3-0-be~r=~~/-~,6-0-bt~t?~~~/ide~~t~-~-o-/~f~~,~.~./-~-D-.~)iaJ~t~op.~ ranoride. - The 

benzyl~ted compound ( 2 g) was dissol\ed I~I boiling methyl iodide (20 ml), dnd silver 
0tic:e (4 g, prepared by the method of Helferich and Kleinb) was added during 5 5 
with stlrrinp. StIrring and hcatln g was continued until all starting material had 

reacted (19 h). The silbrr residues tiere filrcrsd off and washed with chloroform, and 

the organic solution itas claporated IO dryness. The rc5idLe (I.65 2, SO’?b), [‘xlD 

t X.6-. failed to costallize. even after purification b:’ column chromatography; 

n.m.r.dsta(CDCI,): ?3.GE(IOH, m, Ph),3.41(1 H.s,PKH).4.55(1 H,d.J-IHz, 

H-.: j. -i.M-5.1s (4 H. CH,-benql protons. plus H-l and H-2). and 6.65 (6 H, 

3 c‘V,O). 

4nal. Cnlc. for CZ2HZo00. C. 68.3; H, 6.8; OCkI,, 16.1. Found: C, 65.2; 

H, 6.9; OCH>. 15.6. 

:i feth 1 f .?-O-mefh ~.i-1-D-nlatlnc~p.l,ranoside. - Catalytic hydrogenolysis of the 

methyl erher (!.O g) gate a syrup that was homogeneous by t.1.c. Purification by 
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column chromatography (si!ica gel. 70 p, IO:1 chloroform-mcthanol) afforded a 

chromatopraphically homogeneous syrup (0.46 g. 3Yb), [a]o +4%.5’ (lit. 3 [xl0 + 51” 

m chloroform): n.m.r. data (CDCI,): r 5.27 (I H, d, J,.: 3 Hz, H-l), 6.55 (3 H, 5. 

H-2, CH,O), 6.53 (3 Ii, CH,O). and 7 56 (3 H. OH). 

2-0-1IlsrJ11 I-x-D-tttatmow. 2 hlethyl 2-O-methyl-r-o-mannop~ ranoside (0.35 g) 

was hydrolyzed \\lth hydrochloric aad (5 1-111, 0.5~1) for 6 h at 100’ (to constant 

rotation). The solution was dilctcd \\ith safer ;S ml). neutralized \iirh slhtr carbonate 

and Lhc mixture wa5 filkrrd, hydrogen sulfide \\a\ passed through the filtrate. and the 

solution ~a5 evaporated. The residue was extracted with bolllng ethwol (3 x 20 ml). 

and the combined extracts \icrtz filtered. Conccntratlon yielded a chromntoprnphicall> 

homogeneous svrup (0.2 p) ~b~ch, on crystalllsaiion from ethanol (in a drxcator 

containin: calcfclm chloridt). sffwkd the l-we susar (0. I5 g, 47”j), m.p. l37-l35’, 

[lI!D + 14.3, --t f4.8” (3-l h, c 0.7, Hater) in accord with reported ~alues~. ,\I, 0.75. 

The n.m.r. data indicated a mixture oi x and p anomers: r 4.46 (d. J, ,? 1 Hz, H-l Y): 

5.1s (d. J,,, 4 Hz. H-l/I). and 6 64 (3 H. 5. CH,O). 

Artal. Calc. for C7H140,: C. 43.3: H. 7.3; OCH,. 16.0. Found: C, 43.2. 

H. 7.2; OCH,, 15.6. 

The 2-O-methyl-D-msnnow was characterized by conversion into D-arnbino- 

he\ulose phenylosazone. n1.p. 105-206’. [T]~ -63 + 32 (2-l h. c 0.52. 3:1 ethnnol- 

pyridine), in accord \rith reported \aluc:s”. 
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