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Note 

Selective alkylation of glycerol: direct synthesis of 2-0-benzylglycerol and 
2-0-methylglycerol 
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.3-dioxin-5-01 ( 1.3~O-isopropyl- 

ideneglycerol, 1) was required as a standard for g.l.c. Compound 1 has been synthc- 
sised’ by acetonation of 2-O-benzylglycerol (2) followed by catalytic hydrogenolysis. 
It is also formed3, but in extremely low yield, by the low-temperature, dilute acid- 
catalysed equilibration of I ,2-O-isopropylidenegolycerol. 

1 R’=RZ d,,;k Ii 2 d = QZI : R2= H 

3 R’=R3=!, ;R’=Pn 4 R’ = R2= H 

8 R: = R2 = I,,e ; R3 = 0 -phenylozobenzOyl 5 R’ = Idle; R”= i-4 

7 R7 = BZi ; R’= 75 

9 R’ = Me ; R*= Jo-ph~?nyia:ooen~oy! 

10 R’ = r&z ; R’= p - ntrobenLoyl 

The intermediate 2 has been synthesised”-” from suirably protected glycerol 
derivatives, usualIy vice I,3-O-benzylideneglycerol (3). It has been of interest in a 
variety of lipid studies7-‘3, mainly due to the ease of removal of the bcnzyl group. 
It has also been investi_pated6 as an analogue of mephenisin [3-(2-methylphenoxy)- 
1,2-propanediol], an anticonvulsant and muscle relaxunt. There is no direct synthesis 
of 2 from glycerol (4). 

Alkylation of nucleosides’“- ’ 7 and some sugar derivatives’ ‘- I9 with dinzo- 
methane and diazo(phcnyl)methane in the presence of a catalytic quantity of tin(l I ) 

chloride dihydrate showed remarkably high selectivity towards certain hydroxyl 
groups. A dial system of restricted steric-dimension is a necessary requircmcnt for 
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the reaction, and primary hydroxyl groups apparently do not react. These reactions 
have now been applied to _glycerol (4), resulting in the direct synthesis of 2 and the 
corresponding Z-0-methvlolvcerol (5). Compound 5 is a useful reference com- - _- 
pound”-‘3 _ m structural studies of carbohydrates and has been synthesisedZA by 
methylation of 3, followed by acid hydrolysis: from 2,5-di-O-methyl,oalactitol”*‘3 
or 2-5di-0-methyl-r-rhamnitol”, using periodate oxidation-borohydride reduction 

sequences; and also from 1.3-di-U-benzylglyceroi’“. 
Treatment of 4 in methanol-dichloromethane, containing tin(II) chloride di- 

hydrate, with excess of diazo(phenyI)methane in ether gave a mixture of 2-O-benzyl- 
glycerol (2) and benzaldehyde azine (6), together with unreacted 4. Diazo(phenpl)- 
methane is known’” to react slowly with methanol to yield 6. Compound 3 could be 
isolated (M-58 “I) by fractional distillation or by chromatography on silica gel, which 
gave a purer product that crystallised and was characterised as the crystalline 
bis(toluene-iI-sulfonate) 7. Treatment’ of 2 with 2,2-dimethoxypropane in 1,2-di- 
methoxyethane yielded the I .3-O-isopropylidene derivative, which was not isolated, 
but was hydrogenolysed to give I, characterised as the known p-phenylazobenzoate 8. 

The yield of 2 was dependent upon the source of the diazo(phenyl)methane. 
When the reagent was prepared”-‘* by the oxidation of benzaldehyde hydrazone 

with mercuric oxide, the yield was lower (3S’:/,) and the product much more difficult 
to purify than when the reagent was prepared from azibenzil” (a-diazobenzyl 
phenyl ketone). 

Treatment of 1 in methanol-dichloromethane with excess of diazomethane, 
in the presence of tin(IT) chloride dihydrate, yielded one product. Fractional distil- 
lation gave unreacted 4 (26.5 ‘:i) and 2-0-methylglycerol (5, 66%), which was 
characterised as the known bis(p-phenylazobenzoate) 9 and the bis(p-nitrobenzoate) 
10. 

The formation of a disubstituted complex between a suitable diol-group and 
the catalyst is a requirement 18.19 for the observed. selective alkvlations. Glycerol 
(4) can form complexes of the l,%diosane or 1%dioxolane type,-involving HO-I .3 
and HO-I,?, respectively_ It is known’” that complexed, primary hydrosyl groups 
and isolated, secondary hydroxyl groups do not react with the reagent mixture, and 
the complex of the l&dioxane type would be a non-product& intermediate. Only 

the complexed HO-2 group (of the I,$dioxolane-type structure) should react, leading 
to the observed, selective alkylations. The overall yields are lower than those in 
previous alkylations of this type and could be accounted for by the relative distri- 
bution of the t\vo forms of complex. 

It has been suggested3’ that tin(lI) chloride is not involved directly in the 
alkylations, but reacts rapidly with diazomethane to form products that exhibit 
properties in the alkylation reactions identical with those ascribed to tin(I1) chloride_ 

EXPERIMENTAL 

Kieselgel 60 (Merck) was used for column chromatography. T.1.c. was per- 
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formed on silica gel (Merck: DC Fertigpfattcn), using I ,Z-dinxx!iox~eth~nc-cycfo- 

hexane (3 :2) and detection3’ with 0.1~1 KMnO,-xr sulfuric acid (I : 1) at I IO’“. 

Glycerol (Ffuka, water-free) was used without further purification. 
Reactiom qf gl~xw-ol (cl). - (n) I VitJr clirr=o(J~lln~~.l)rilct/lnllc-ti,l( JJ) c~hlorirlc~ 

c/i/zqd-ate. A solution of 4 (2.5 g) in methanol (100 ml) and dichforo:ncthanc ( I25 ml) 

containing tin(II) chloride &hydrate (20 me) wxs stirred with 2~ solution of diazo- 

(phenyf)methane [from azibenzil’” (10 g)] in ether (70 ml) at room tcmpcrature for 

4S h. T.f.c. revealed one major component (&?, O-26), unreacted 4, and bcnzaldehydc 
azine (6) (RF 0.76). Formic acid (9s 2,) W;LS added dropwise to decompose the esccss 

of reagent, and the mixture w;is conccntmttcl i:I ~‘cm~o. R suspension of the residue 

in water (60 ml) was extracted with fight pctro!eum (b-p. GO-SO”. 2 x SO ml), and 

the aqueous solution was freeze-dried. Fractional distillation of the crude. syrupy 
product gave 4 (0.7 g, 2S”b), b-p. 164-167”!10 mmWg: and Z-O-bcnzyf$yccrof 

(2; 2.65 g, 54?Q, b-p_ ISS-192”/!0 mmHg: lit.” b.p_ fS5-fS73/10 mm.Sp. 

In another esptrimcnt, the crude. syrupy produc’ L ww clironiaiogi-aphccii~~i on 

silica gel (S5 g)_ Efution with I _2-di:zzetflo.uyetha~~e-c_vclol~e~:~~~e (3 : 2) g:tsr 2 (2.57 g_ 

5s I:<) which was hoi~~ogeneous in t.f.c. The Il?atcriaf crystrifliscd on storage iIt 0” 

and. when recrystalfised from benzene-cycfohcx:lne (3 : I ). had mp. 37-39”: fit.” 

111.p. 3s_5-40”. 

Treatment of 2 (I.5 g) in dry pyridinc (30 ml) with tolncnc-f~-sulfonvl chloride 
(1.7 g), in the usunf manner. gave the bis(toluene-p-suffonate) 7 (S4’:;). m.p. I IO-I I I ” 

(from ethanol): fit_s m.p. 110-l 12”. 

(h) IVitJ~ ~icr=n!~lctlls~;~c-ti:t(I~~ CJlJorilJe cM~*clrrrtr. A solution of 4 (4 g) irl 

methanol (I 50 ml) and dichloromcthnne (50 mf) tontainin g tin(It) chloride dihydr:Lt~ 

(S nlg) at -5” was treated with a solution of diazotnethanc [from I-methyl-l -nitroso- 

ure:13’ (I 5 g)]. T le yellow colour of tflc tlli.xtLIJc w:Is discfxqcd within 30 min. and I 

the mixture was stirred at room t~:!n~wature for IS h. T_l.c. then rcvcafcd one compo- 
nent in addition to unrexted 4. TIw r,olvcnts wt’r~ evaporated i/r WLXO and the syrup> 
residue WLS fractionrrfly distilled ts give 2-O-lncthgi~fyctrol (5;: 3.05 g,‘_ 66”:,). b.p. 

11.5-l IS”/6 mmHg (lit”’ b-p. 123 j/l; mmHg): xnd 4 (1.06 g), b-p. IS-IS-/6 inwHg_ 

Treatnient33 of 5 with p-l~~l~~~~yf~~zobe~lzoyl cfiforidc gx\c the bi.~~p-~f~c~~yl~~zo- 
benzoate) 9, m.p. 127-129” (FJOZI L-thnnol); Ii:.“’ m.p. 1X-130”. The product 5 WIS 

furtheJ characteris,-d as t!le bis(p-Ilitrobcnzr-7~rte) 10, m_p. 155-l 59” (from ethanol): 

fit.” m-p. 159%160.5 O. 
2,~-l)it~~rt/z~-J-J_3-ciiosr/~:-5-ol (‘1). - A solution of 2 (I .4 2) in I .2-dimct!losy- 

ethane (i2 ml) and 2,2-din;crhosypropanc (7.5 ml) was heated LindeJ rcflus with 

stirring for 65 h: t.1.c. then indicated that al! of 2 had renctcd. The coDfed solution 

w~.s concentrated ill sctc’tm at 30” , 2nd cthcr (2 x 25 ml) w;~s distilled from the rcsicfw. 

A solution of the residue in et’ianof (SO ml) WIS then hydrogcnolysctf csbaustively 

in the presence of pnifadium (from 400 m g of the osidc). The tiltercd mixture W:L.S 

concentrated i:z WICII~, and distillation of the rcsiduc gave 1 (0.69 p, 6S”:.). b.p. I l5-- 

120°/22 mm&; fir.’ b-p. !30”(bath)/” JJ mm~lig. The product was charactcrised3” as 

the p-phenyfazobcnzoate S, m.p_ 143-146” (from eth;mol); fit.’ m.p. 145-147.5 ‘. 
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