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AE3sTRAcr 

Methyl 4-O-B-~-gZuco-hexodlaldo-1,5-pyranosyl-8-~-gZ~c~-hexo~~do-1,5- 
pyranoslde (methyl 6,6’-chaldehydo-/3-cellobloslde, 11) was synthesized by an 
unambiguous route, the key mtermedlate (methyl 2,3,2’,3’,4’-penta-O-acetyl-6,6’- 
duzhloro-6,6’-drdeoxy-/3-celiobloslde, 3) being prepared by chlonnatlon of methyl 

&zellobloslde (2) mth methanesulphonyl chlonde m N,N-dlmethylformarmde or by 
chlormation of celloblose (1) followed by glycosldatlon Azlde chspIacement of 
chlonde from 3 gave methyl 2,3,2’,3’,4’-penta-U-acetyl-6,6’-dlaudo-6,6’-~deoxy-B- 
cellobloslde (9) Photolysrs of 9 and rmld acrd hydrolysis of the resultmg Irame gave 11 
The j?-ehmmatron of 11 at different pH values was stu&ed by u v spectroscopy at 
30 and 80”, and pseudo-first-order rate constants were calculated 1,2,3,2’,3’,4’-Hexa- 
O-acetyl-6,6’-clchloro-6,6’-drdeoxy-cr-ceIloblose (4), 2,3,2’,3’,4’-penta-O-acetyl-6,6’- 
dichloro-6,6’-ldeoxy-ar-celloblosyl bromide (5), 6,6’-dxchloro-6,6’-&deoxy-celIoblose 
(6), and methyl 6,6’-diaudo-6,6’-dldeoxy-j?-cellobloslde (10) were prepared as 
intermedlates 

INTRODUCTION 

The first o-aldehydo-glycoside to be described,, methyl fl-D-gluco-hexodlaldo- 
1,5-pyranosrde was prepared, together with the lsomenc keto denvatives, by oxldlzmg 
methyl @&ucopyranoside with aqueous d&u-ornate’, chlorme and hypochlonte’, 
C~TOIIUM trioxlde in acetone3, rutrogen &oxlde4, and hydrogen peroxlde5. As no 
protectmg groups were used and the oxidants were non-specific, chromatographc 
methods were needed to Isolate the products and the yields were low The mam 
purpose of these studies, however, was to study the mtroductlon and dlstnbutlon of 
carbonyl groups m glycoside nmts under various conditions Preparation of methyl 
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6-aldehydo-glycosldes by perxodate oxldatlon of the correspondmg heptopyranosIdes 
was later used in this laboratory, and gave much Improved ylelds6. It was recently 
shown by BeMIller et al ’ that potassium ferrate IS a useful oxidant for pnmary 
hydroxyl groups of glycosldes 

The azlde photolysls method of Horton et al * for the selective oxldatlon of 
primary hydroxyl groups of protected and unprotected sugars affords 6-aldehydo- 
glycosldes 111 good yleldsg and has pernutted for the first time the preparation of 
CL- and B-(1 +4)-hnked copolymers contaimng D-gluco-hexodlaldo-1,5-pyranose and 
D-glucose resrdues’ O-l ‘. 

Degradatlve sttld~es of the low-moIecuIar weight 6-aldehydo-glycowdes an\l the 
2- and 3-keto-glycoades used as model compounds afforded useful mformatxon 
relatmg to the degradatxon of oxidized polysacchandes under various techmcal 
conditronsl 3-1 5 Degradative studies on 6-aldehydo-celluloses’ 6 (partrally o:Lldlzed) 
over a broad pH range were consistent with the conclusions drawn from correspondmg 
studies on the 6-aldehydo-glycosldes The introduction of 6-aldehydo groups mto a 
polysacchande destabrhzes the molecule towards both acid-catalyzed hydrolysis 

and alkahne decomposltxon via /I-ehmmatlon /I-Ehnunatlve degradation of carbo- 
hydrates contammg uromc acid resxdues has been reviewed by KISS~’ 

We now descnbe an extension of the photoIwc method to permit the selective 
oxldahon of the primary hydroxyl groups of a &sacchande denvative, methyl j?- 
cellobloslde The degradation by ehrmnation of the oxldlzed methyl /?-cellobloslde 
(methyl 6,6’-dlaldehydo-/?-celloblosxde, ll), used as a model for cellulose fulIy 

oxldLzed m the 6-posItIon, will also be lscussed 

RESULTS AND DISCUSSION 

The approach used for the synthesis of methyl 6,6’-dlaldehydo-jI-cellobloslde 
(11) is shown m Scheme 1 The key Intermediate, methyl 2,3,2’,3’,4’-penta-O-acetyl- 
6,6’-dlchloro-6,6’-dIdeoxy+cellobroside (3), was prepared by two pathways In the 
first route, celloblose (1) was converted mto methyl /3-cellobloslde (2j by the four-step 

synthesis of Wolfram and Haq ‘* Treatment of 2 with methanesulphonyl chlonde 
m NJV-dimethylformarmde at 65”, followed by removal of the fornuc ester groups 
pnth sodmm methoxxde and subsequent acetylation, gave crystalline 3 m 58% yield 

In previous work on the preparation of 6-chloro-6-deoxy-amyloses ‘, some 

mdicatlon was found that a reducmg sugar could be directly chlormated. Treatment 

of celloblose (1) under standard cond&ons for the reaction with methanesulphonyl 
chlonde gave a dark mixture The fornnc ester groups were removed by acid-catalyzed 
hydrolyslslg, and the product was Isolated as the hexa-acetate (4) by acetylatmg the 
nuxture, urlth the hydrochlonc acid present actmg as catalyst The hexa-acetate (4) 
was isolated m 70% yield as an oc,j?-anomenc mixture, m p 223-228” (dec ), [CC],, 
I- 1 8”. Treatment with acetic anhydnde-zinc chlonde rased the meltmg pomt and 
optrcal rotation to 263-269” (dec ) and +38 S”, respectively DeacetyIatxon of 4 
with sodium methoxlde gave crystalhne 6,6’-lchloro-6,6’-dideoxycelloblose (6) 
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Scheme1 

In an alternative route, compound 6 was also isolated from the foregomg, 
acid-hydrolyzed rmxture by column chromatography on Dowex-l (acetate) resin 
with water as the eluent The resin retarded the elutron of 6 and salts were eluted from 
the column first However, this method IS less efficient than the acetylatlon route 
Hydrolysis of 6 In sulphurm acid, followed by zmc chlonde-catalyzed acetylatlon 
afforded 1,2,3,4-tetra-O-acetyl-6-chloro-6-deoxy-cr-D-glucopyIanose (S), rdentIca1 
with an authentic sample 

Treatment of 4 with hydrogen brormde m acetIc acid gave the crystallme 
2,3,2’,3’,4’-penta-U-acetyl-6,6’-dIchloro-6,6’-dldeoxy-cc-celloblosyl bronude (5) 
Treatment of 5 wnh methanol In the presence of sdver carbonate gave 3 DIspIacement 
of chloride from 3 by aude was performed m N,N-dunethylformarmde for 3 days at 
80” The dIando denvanve (9) was Isolated m good yield as analytIcally pure crystals 
The compound showed the azido group absorption at 2100 cm- ‘, on t 1 c plates It 
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decomposed to a yellowrsh-brown spot m the presence of sulphuric acrd, a charactens- 
trc colour reactron of 6-azrdo-substrtuted glycosrdesg. 

To prevent exposure of the draldehydo-cellobiosxde (11) to alkah, the acetyl 
groups were removed from 9 before photolysrs Methyl 6,6’-drazrdo-6,6’-dideoxy+ 
cellobiosrde (10) was obtamed as a syrup The aldrrmne presumed to be formed 
initially by the nradiatron of 10 was hydrolyzed by means of Dowex-50 (II+) resin 

The methyl 6,6’-draldehydo-j?-cellobrosrde (11) was isolated as asyrup contammg 
no detectable amount of azrdo derivatrves The structure of compound 11 is evident 
from its mode of formation from the 6,6’-diazrde 10, by analogy wrth sumlar reactrons 
of the correspondmg denvatives of methyl a- and p-glucopyranosides2’ 21 The 1 r 
spectrum of 11 showed a weak carbonyl absorptron at 1720 cm-’ attnbutable to the 
aldehydo group It appears that most of the aldehydo groups are present either as 
hydrates or as henuacetals. Solar 1 r observatrons were recorded for methyl 
a-D-gluco-hexodraldo-1,5-pyranondeg, 6-aldehydo-amyloses’ ‘, and 6-aldehydo-cel- 
luloses’ 2 With Schrff s reagent, 11 slowly developed a colour Then-gZucu- hexodraldo- 
2,5pyranoslde derivatives behaved snmlarly wth SchS’s reagent By electrophoresls 
m hydrogen sulphrte22 (at 40”), compound 11 gave hvo spots (My values of 0 80 and 
1 17, respectrvely) with weak streakmg between, mdrcatmg an equrhbnum between 
two forms of 11, havmg one and two avarlable aldehyde groups, respectrvely. This 
is analogous to the behavrour of penodate-oxrdrzed methyl /3-D-glucopyranosrde, 
whrch shows MV values of 1 02 and 1 48, respectrvely (at room temperature)22 The 
equrhbrmm between the various forms of penodate-oxidized hexopyranosrdes has 
been further dlscussed by GuthneZ3 

Attempts to prepare the 2,4_dinitrophenylhydrazone and oxrme of 11 failed, 
possrble reasons are the stab&y of the hemracetal bonds, sensitrvny towards /3- 
eliminatron, and steric factors 

Reductron of 11 by hydrogen with Adams’ catalyst or by sodmm borhydrrde 
gave methyl /Lcellobroside (2) as the only detectable reactron product The reduced 
product was rdentrfied as 2 by comparing the mass spectra of the permethylated 
derrvatrves To suppress j_Celmrmnatron durmg the reductron with sodium borohydrrde, 
a reactron temperature of 4” was used, and a pH of less than 8 was mamtamed by 
the addrtron of acetrc acrd 

Prevrous experiments on the degradation of 6-aldehydo-celluloses mdrcated 
that jI-ehmmatron operated at pH values as low as 3 5 (at 80”)16. The degradatron of 
11 by /Y?-elimmatron was momtored by u v spectroscopy (Figs 1 and 2) The 4,5- 
unsaturated, 6-aldehydo system has a u v maxrmum at 253 nm24 Expenments 
were performed at 30 and 80” m buffer solutrons of pH l-10. At 30”, no reactron was 
observed at pH 12 and 4 5, some j%ehmmation was mdrcated at pH 7, and raprd 
reactron occurred at pH 9 and above _4t 80”, some reactron was mdrcated at pH 2, 
srgmficant j?-ehmination was observed at pH 4 5, and, at pH values above 6 0, the 
real-*on was rapid The absorbance curves for the &ehmmatron of 11 resembled 
those reported in @ehminatron studres on 6-aldehydo-celluloses16. 

The &ehminatron product, methyl 4-deoxy-8~L-three-hex4enodialdo-1,5- 



MBTHYL 6,6’-DIALDBHYDO-j?-cELLOBIO.SIDE 109 

0 
0 5 IS 20 

h 

Fig 1. Momtormg the /I-ebmmatlon of methyl 6,6’-laldehydo-@ellobloslde (11) by u v. spectros- 
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Fig 2 Momtormg the &&mma~on of methyl 6,6’-dnldehydo-fl-cellobloslde (11) by u v spectros 
copy at 80” m btier solutions of pH 2 0,4 5,6 0, 6 9, and 8 1 

pyranosrde (12), could be detected by paper electrophoresls m the buffer soiutiom 
from pH 4 5 upwards l4 On the other hand, no startmg material was detected when 
constant u v absorbance had been reached In other expenments, the correspondnq 
unsaturated 6-aldehydo-glycoside was shown to be the mam low-molecular reacuor 
product by treatment14 of methyl a- and j_?-D-gluco-hexodialdo-1,5-pyranoside al 
pH 6 It was also found that the rate of the further degradatron of 12 is much lowe] 
than that of its saturated precursors21. The kinetic data for the jMmnnation gave 
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strarght hnes when analyzed according to pseudo-first-order kmetms Rate constants 
calculated by this method are listed m Table I It 1s noteworthy that these rates are 
of the same order as those found for the 6-aldehydo-celluloses’ 6 (havmg a low degree 
of substrtution) and the monomeric 6-aldehydo-glycosides’4 The effect of acid 
hydrolysis of the glycosidic lmkage IS not reported here 

TABLE I 

PSEUDO-FIRST-ORDER RATE CONSTANTS FOR THE j-ELIIMINATION OF 

METHYL 6,6’-DIALDEHYDO-,%CELLOBIOSIDE (11) AND 

METHYL. j?-D-g~UCWIEXODIALDO-I,5-PYRANOSIDE’4 

Temp PH k 
(degrees) mm- 1 x 106 

Methyl 6,6’-dmldehydo-fi-cellobloslde (11) 30 90 63 7 
11 30 100 488 

11 80 45 21 5 

11 80 60 182 

11 80 69 1310 
Methyl j3-D-gluco-hexodlaldo-l,Spyranonde 90 60 1820 

ExPERIMENTAL 

General methods - Evaporations were performed under vacuum at tempera- 
tures below 50” Meltmg points were measured with a Mettler FP-2 automatic 
melhng-pomt apparatus Elemental analyses were performed by A. Bemhardt 
Mrcroanalytical Laboratory, Elbach uber Engelskrrchen, Germany 

T 1 c analysis was performed on sihca gel HF,,, (Merck), solvent systems 
were (a) 3 1 ethyl acetate-petroleum ether (b p 60-71”), (b) 1 1 benzene-ether, 
(c) 4 1 ethyl acetate-methanol, (ci) 1 1 ethyl acetate-petroleum ether @ p 60-71”), 
(e) 17 3 propanol-water, and cf) butanone saturated wrth water Paper chromato- 
graphy was performed on Whatman No 1 paper, solvent systems were (a) 3 1 1 
ethyl acetate-acetic acid-water and (b) 8-2 1 ethyl acetate-pyndme-water Paper 
electrophoresis was effected m (a) 0 IM borate buffer” pH 10 (ZOO) at 1500 V for 
2 h and m (b) sodium hydrogen sulpmtez2 pH 4 7 (at 40”) at 1200 V for 1 5 h 
Components on chromatograms were detected with p-amsrdme hydrochloride, 
SchifI’s reagent, sodmm hydroxide-silver nitrate, or 50% aqueous sulphunc acid 
G 1 c separations were effected on a glass column (3% ECNSS-M on Gas-Chrom Q, 
100-120 mesh) at an oven temperature of 190” with a Perkin-Elmer 801 apparatus. 

I r spectra were recorded with a Perkm-Elmer Model 337 spectrophotometer 
U.v measurements were made wrth Beckman DK 2 and Carl Zeiss PMQ II spectro- 
photometers Mass spectra were recorded with a Perkm-Elmer 270 spectrometer 
Optmal rotauons were measured m a l-dm tube with a Perkm-Elmer Model 141 
polanmeter Irradiations were conducted m a I-hter, Hanovia photochenncal reactor 
as previously described’ 2 
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Methyl 2,3,2’,3’,4’-penta-O-acetyl-6,6’-d!chloro-6,6’-d~deoxy-~-ceIIobioside (3) 

- Method I. From methyl /LcelIobrosrde l8 (2) Compound 2 (3 0 g) was drssolved in 
N,N-drmethylformarmde (30 ml) and methanesulphonyl chlonde (6 5 ml) was added 
dropwlse to the &n-red solution at 65” by the general procedure of Evans et al 26 

After 18 h, the nnxture was cooled, methanol (60 ml) was added, and the pH was 
adjusted to 10 wrth sohd sodmm methoxrde The precipitated salts were filtered off, 
washed wrth methanol, and the combmed filtrate and washmgs were evaporated 
Toluene was evaporated several trmes from the restdual syrup Pyrrdine (10 ml) and 
acetic anhydnde (5 ml) were added and the solutron was kept for 16 h at room 
temperature Excess reagent was decomposed by the add&on of water and the solu- 
Don was evaporated_ Treatment of the syrup wrth actrvated charcoal m hot chloroform, 
and recrystalhzation from ethanol yielded 3 as colourless crystals (3 0 g, 58%), m p 
225-227”, [~]f: - 31” (c 0 5, chloroform) T 1 c analysrs gave one spot, RF 0 49 
(solvent a) 

Anal Calc for C23H32C12014 C, 45 8, H, 5 35, Cl, 11 8, 0, 37 1 Found 
C,458,H,533,C1,117;0,374 

Method 2. From 2,3,2’,3’,4’-penia-O-acetyl-6,6’-drchloro-6,6’-drdeoxy-~-cello- 

bzosyl bromzde (5) Compound 5 (0 15 g) was drssolved m ethanol-free chloroform 
(3 ml) and abs methanol (3 ml), and anhydrous calcmm sulphate (1 g), dry silver 
carbonate (0 2 g), and a small crystal of rodme were added The mrxture was shaken 
rn the dark for 48 h and then filtered through Cehte 545. After removal of the solvent, 
the resrdue was drssolved m chloroform and washed successrvely wrth 10% aqueous 
sodmm thiosulphate and twrce wrth water The solutron was dried wrth magnesmm 
sulphate and evaporated Crystalhsatron of the syrup from methanol gave 3 (49 mg), 
m p 218-221”, [a]k5 - 16” (c 0 72, chloroform) A second crystalhsation from 
methanol gave pure 3 having m p 225--227’, [a]26 -31’ (c 0 44, chloroform) 

1,2,3,2’,3’,4’-Wexa-O-acetyI-6,6’-drchIoro-6,6’-dmdeoxy-a-cel!obzose (4) - Cel- 
loblose (1, 4 g) was treated at 60” wrth methanesulphonyl chlonde (25 ml) in N,N- 
lmethylformarmde (300 ml) by the procedure already described After 16 h, the 
dark rmxture was cooled and then drluted with water (300 ml) After 3 h, the solutron 
was evaporated to a syrup, ensurmg that most of the NJV-drmethylformamrde had 
been evaporated An excess of acetic anhydnde (100 ml) was added and the solutron 
was warmed for 1 h on a steam bath and then kept for 16 h at room temperature 
The rmxture was poured mto ice-water, from whtch the product crystallized The 
brown sohd was recrystalhzed from a charcoal-treated ethanol solutron, yreld 6 0 g 
(70%) (two crops), m p 223-228” (dec), [a]:: + 1 8” (c 0 5, chloroform) T 1 c 
analysrs gave one spot, RF 0 64 (solvent b) The product was an anomenc mrx_ure 

A portron of the product (200 mg) was treated with ace& anhydnde (10 ml) and 
anhydrous zmc chloride (50 mg) for 8 mm on a steam bath Isolation as before gave 4 
having m p 263-269” (dec ), [o(]F +38 8” (c 0 4, chloroform) 

AnaZ Calc for Ct,H,,ClZO15 C, 45 7, H, 5 10, Cl, 112 Found C, 45 5, 
H,5ll,Cl, 114 
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6,6’-Drchloro-6,6’-dzdeoxy-D-crllobzose (6) - MetJzod 1. From 1,2,3,2’,3’,4’- 

hexa-O-acetyI-6,6’-d~chJo~o-6,6’-d~deoxy-a-cellob~ose (4) A catalytrc amount of 
sodium methoxide was added to a stu-red suspenston of 4 (200 mg) in abs methanol 
(50 ml) After 5 mm, a clear solutton resulted which was kept for an additional 2 h 
at room temperature Neutralization was effected with Dowex-50 (Hf) resm The 
product crystalhzed from ethanol-ether, yreldmg 100 mg (80%) of 6, m p 193-199” 
(dec), [a]E5 +58 2O-, +29 4” (10 h, c 0 6, water); t 1 c RF 0 64 (solvent c), MG 0 18 
(buffer a) 

Anal Calc for C,zH,,Cl,09 C, 38 0, H, 5 31, Cl, 18 7; 0, 38 0 Found 
C,382,H,54O,CI,l87,0,378 

Method 2 From ceilobrose (1) Cellobrose (1, 1 g) and methanesulphonyl 
chlorrde (10 ml) m N,iV-drmethylformarmde (100 ml) were treated as before After 
drlutton with water and evaporatron, the rematmng syrup was chromatographed on 
column (3 x 100 cm) of Dowex-1 (acetate) that was eluted wrth water The tist 
fractrons contamed salts The next fractrons contamed product Evaporatron and 
crystallrzatron as before gave pure 6 

Hydrolysu of6 - A solution of 6 (50 mg) m 72% sulphunc acrd (6 drops) was 
kept for 3 h at room temperature The solutton was dtluted with water (5 ml) and 
then heated for 4 h on a steam bath After neutrahsatton (pH 5-6) with saturated 
bar-mm hydroxrde and removal of the barmm sulphate, the solutron was evaporated 
The product (MC 0 91) contamed no startmg matenal (MG 0 18) accordmg to paper 
eiectrophoresls m buffer a Acetylatlon of the syrup with acetic anhydrrde-zmc 
chlonde and crystalhzatton from ethanol gave 1,2,3,4-tetra-O-acetyl-Qchloro-6- 
deoxy-a-D-glucopyranose (S), m p 163-164”, [a]k5 + 119” (c 0 34, chloroform), 
Iit I9 m p 164”, [a]k5 +120” (c 1, chloroform) 

2,3,2’,3’,4’-Penta-O-acetyI-6,6’-drcJ~Jooro-6,6’-drdeoxy-a-ceJJob~osyi bromrde (5) 
- Compound 4 (0 5 g) was dissolved m acetic acid (2 5 ml) The solutron was sat- 
uratcd at 0” wrth hydrogen brormde and then shaken at room temperature for 20 mm 
The yellow solutron was poured into ice-water, and the resultant precrprtate was 
dissolved m 1 ml of chloroform The chloroform layer was separated, washed wrth 
water, and dned wrth calcmm chlorrde Petroleum ether was added untrl the solutron 
became turbid The product crystalhzed readrly and vas recrystalhzed from 1 I 
ethyl acetate-petroleum ether, yield 0 25 g (48%), m p 221-222”, [a]E5 +98 3” 
(c 1 13, chloroform) 

Anal Calc for C24H32BrC12014 C,415,H,461,Br,116,C1,101,0,323 
Found C, 41 3, H, 4 67, Br, 11.4, Cl, 10 2, 0,32 0. 

MetJlyl 2,3,2’,3’,4’-penta-O-acetyl-6,6’-drazIdo-6,6’-d~deoxy-P-ceJIoblos~de (9) 

- A solutron of 3 (2 g) and sodmm ande (2 g) m NJV-drmethylformarmde (50 ml) 
was stn-red for 72 h at 80” The nuxture was cooled m an ice bath, filtered, and the 
filtrate evaporated Treatment of the resultant syrup m hot chloroform wrth actrvated 
charcoal and then crystalhzatron from ethanol gave pure crystals of 9, yreld 1 9 g 
(88%), m p 149-1X”, [a]g -3 0” (c 0 5, chloroform) T 1 c analysrs gave one spot, 
RF 0 50 (solvent n), 11s 2100 cm- ’ (aztde) 
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Anal Calc for Cz3HJ2NsO14: C, 448, H, 523, N, 136, 0, 363 Found 
C,448,H,524,N,139,0,357. 

Methyl 6,6’-drazmdo-6.6’-drdeoxy-j7-celloblwrde (1Q) - A catalytic amount of 
sodium methoxlde was added to a stirred suspensron of 9 (0 39 g) m abs methanol 
(60 ml) After 3 h, a clear solutron resulted and only one component was detected 
by t 1 c Dowex-50 (IX+) resm (5 ml) and water (5 ml) were then added, and the 
suspension was strrred for 30 mm After filtratron, and evaporatron of toluene from 
the fiitrate, a colourless syrup remamed, yreld 0 25 g, [cz]ks -4 2’ (c 1 3, methanol), 
t 1 c Rr 0 40 (solvent c); vy& 2100 cm-’ (azrde) After acrd hydrolyses of a sample 
of the syrup, paper electrophoresis m borate buffer showed only 6-azrdo-6-deoxy-D- 
glucose (Mo 0 53, buffer a) 

Methyl 4-O-~-~-gluco-hexodraIdo-I,S-p~~ranosyl-~-~-gluco-hexod~a~do-l,5- 
pyranoszde (11) - Syrupy 10 (0 2 g) was dissolved m ethanol (100 ml) Photolysrs 
of the solutron for 3 h caused complete decomposrtron of the azlde groups Ethanol 
was chosen as solvent because of its ease of removal T 1 c analysrs (solvents c and e) 
showed one spot, RF 0. Dowex-50 (H’) resm (5 ml) was added and the suspension 
was stirred for 2 h. T 1 c analysrs (solvent c) showed two reducmg spots, RF 0 21 and 
RF 0 14 (traces), and no azldo compounds (no yellow colour wrth 50% sulphurrc 
acid) A part of the solutton was evaporated The yellow syrup (50 mg) was &ssolved 
m water (5 ml) and treated with charcoal for 1 h at room temperature Evaporation 
ylelded a colourless syrup (35 mg), [a]F - 17 5” (c 1 0, water) On paper chromato- 
grams, one spot was obtained, RF 0 53 (solvent a), posmve to p-am&me and devel- 
opmg colour slowly wrth Schrff’s reagent Paper electrophoresrs m hydrogen sulphlte 
buffer revealed two spots havmg Mvanlllrn 0 80 and 1 17, respectrvely The syrup 
showed ~2: 1720 cm- ’ (weak, GO) 

Preparation of methyl /I-celloblosrde (2) by redwztron of 11 - Method I Hydro- 
gen was bubbled for 4 h through a 1% solutton of 11 m water (2 ml) contammg 
Adams’ catalyst (20 mg) After removal of the catalyst, t 1 c analysrs (solvent e) and 
paper chromatography (solvent b) showed that the product was Identtcal with 2 
Methylatron2’ of the product (by methyl sulphoxrde-sodmm hydnde-methyl rodlde), 
followed by g 1 c -m s analysrs, gave a mass spectrum rdenttcal with that of authentrc 
per-O-methylated methyl j?-cellobrosrde 

Method 2 A solution of 11 (35 mg) m water (2 ml) was cooled m an ice bath 
An ice-cold solutton of sodmm borohydrxde (35 mg) m water (2 ml) was added 
slowly. The pH of the solution was kept below 8 0 by addmg aqueous acetrc acrd 
(9 1 water-acettc actd) Stnrmg was contmued for 1 h and the solution was stored 
for 16 h at 4" Water (10 ml) and Dowex-50 (Hi) resm 111 excess were added The 
suspensron was stu-red for 15 mm and filtered The filtrate was evaporated and several 
pofions of methanol were evaporated from the syrup, yreld 26 mg of 2 as a syrup 
The rdenttty with 2 was estabhshed by t 1 c , RF 0 29 (solvent e) The product was 
methylated2’ (methyl sulphoxrde-sodmm hydnde-methyl rodrde), hydrolysed, 
reduced (sodium borohydnde), and then acetylated G 1 c analysis gave two peaks, 
and mass spectrometry mdlcated the structure to be 1,5-dl-@ace@-2,3,4,6-tetra-0- 
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methyl-o-gluatol and 1,4,5-trr-0-acetyl-2,3,6-trr-O-methyl-D-glucitol, by comparrson 
with authentic samples 

Experiments to detect /I-elzmznatzon of 11 - Samples of 11 (10 mg) were 
dissolved in buffer solutrons (50 ml) The solutrons were kept m stoppered glass 
flasks piaced in a constants-temperature bath at 30 or 80” At various trme-intervals, 
aliquots (4 ml) were removed, cooled, and the absorbance at 260 nm was measured 
Plots of absorbancy as a functron of time are shown in Frgs 1 and 2 Pseudo-first- 
order rate constants (Table I) were calculated by using the equatron 

k 
2 303 &,--A0 A, --A, 

= - 
t2--tl &--At, 

- log 1 Am--A,, - 

Expernnents were conducted m 0 1 mol per htre aqueous buffers pH 1 2, hydro- 
chloric acid; pH 4 5, potassmm acetate; pH 6 0 and 7 0, potassrum phosphate, 
pH 8 0 and 9 0, potassmm borate, and pH 10.0, potassrum hydroxrde The solutrons 
also contamed 0 1 mol per htre of potassmm chlorrde 

Evaporatron of the buffer solutions and analysts by t I c showed the presence 
of 12, identrcal wrth an authentic sample of methyl 4-deoxy-z-c-L-three-hex4enodraldo- 
1,5-pyranoade, Rr 0 65 (solventn and RF 0 62 (solvent c)_ An authentrc sample of 12 
was prepared by deacetylatron of the 2,3-diacetatef4 
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