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ABSTRACT 

Prolonged treatment of 2,3-d~-O-benzyl-4,6-d~-O-mesyl-a-~-glucopyranosyl 
2,3-dl-O-benzy1-4,6-O-benzylldene-rr-D-glucopyranosrde with tetrabutylammonmm 
fluoride m acetomtrde gave the 4,6-difluorrde (71% yreld), from whrch 4,6-drdeoxy- 
4,6-difluoro-r-D-galactopyranosyl a-D-glucopyranoside was prepared In a similar 
reactton with 2,3-di-O-benzyl-4,6-d~-O-mesyl-a-~-galactopyranosyl 2,3-dt-O-benzyl- 
4,6-0-benzyhdene-rr-o-glucopyranosrde, two products were formed, as mdicated 
by the “F-n m r spectrum of the reaction mtxture, and tentattvely tdentlfied as the 
required 4,6-dtfluoride and the 6-fluoro-4-ene Fluorrde displacement of the mesyloxy 
group of 2,3-d~-0-benzyl-~O-mesyl-6-O-tr~tyl-r-~-~ucopyranosyl 2,3-dr-O-benzyl- 
4,6-0-benzyhdene-a-D-glucopyranosrde readrly gave the 4-fluoride which, on de- 
protection, gave 4-deoxy-4fluoro-r-D-galactopyranosyl a-D-glucopyranoside 

INTRODUCTION 

Our Interest m the synthesis of non-symmetrrcally substituted, deoxyfluoro 
analogues of trehalose as specific mhrbrtors of the trehalase group of enzymes has 
been outhned previously1 ‘. A method for their syntheses has been described’, and 
the 6-fluoro analogue was found to act as a compettttve mhlbltor of the trehalase 
Isolated from the greenbottle fly These studies have now been extended to the 
synthesis of 4,6-difluorides and 4-fluorides 

RESULTS AND DISCUSSION 

When 2,3-d~-O-benzyl-4,6-d~-O-mesyl-~-~-glucopyranosyl 2,3-di-O-benzyl-4,6- 
0-benzyhdene-a-D-glucopyranosrde’ (1) was heated with tetrabutylammonmm 
fluoride m acetomtrile for 4 days, It gave the syrupy 4,6-difluorrde 5 m 71% yreld 
Hydrogenolysis of 5 over palladmm-on-charcoal under acidic condmons afforded 

*Chemical Moticatlon of Trehalose Part XXI For Part XX, see Ref 1 
**To whom enqumes should be addressed 
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1 R' = R2 = OMs 
2 R’ =R2=F 

3 p’ = oyr u2= OMS 

4 R’ = on-‘R2= N3 

5 R’ 5 R2 = F 

6 R’ = R2 = 062 

, RI= R”= OMs 
8 R’ = OTr,R'= OMS 
9 R’ = OTC R= F 

,t~ R’ = OTC R’ = OS2 . 

11 R = H 13 R’ = H.R*= F 

12 R = AC 1.a R’ = AC R” = F 

15 R’ = i-l, R2 = OH 

16 R’ = AC R’ = OAC , 

TABLE1 

‘9F-N M R DATd“ AT 56 4 MHz 

S’ 9= lid 126 13c 14b 

F-6 
F-4 
JF-6 H-h 

JF-6 H-6b 

JF--6 ~-6 

JF-.I H-5 

JF---l H--J 

JF-4 H-3 

69 1 mf 
56 9 (dt) 57 0 (dt) 

31 -31 
51 -51 
31 -31 

67 9 (td) 70 1 (td) 
56 9 (dt) 59 1 (dt) 60 9 (dt) 59 1 In 

m54 -54 
-54 -54 
-14 N 14 
-31 -31 30 
-53 -53 57 
-31 -31 30 

%rst-order chemical shifts m p p m to high IkId of external CSFS, couplmg constants m Hz 
*CDCh =CHzClz J(CD&SO =DLO rKey dt, doublet of tnplets. m, second-order multiplet, 
td, trlplet of doublets 

4,6-dtdeoxy-4,6-dlfhoro-x-D-gaIactopyranosy1 cl-D-ghcopyranostde (II) 111 38 % 
yield, whtch was further characterzed as Its hexa-acetate X2 

The “F-n m r spectra of tne 4,6-dlfluondes 5, 11, and 12 each showed twc 

resonances separated by 11-12 p p m (Table I) In each spectrum, F-6 resonated 
as a trlplet of doublets with JF_6 H_6a = JF_6 H_6b = 54 Hz and JF_6,H_5 - 14 Hz, which 
were slmdar to the vaIues reported’ for the symmetrical 4,6,4’,6’-tetrafluoro analogues 
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The resonances due to F-4 appeared at lower field as doublets of triplets, and the 
reIatlveIY Iarge couphngs (- 31 Hz) between F-4 and H-3 and H-5 were indlcatlve 
of an antipenpIanar relationslup 

Attempts were also made to syntheslse the 4,6-drdeoxy-4,6-dlfluorotrehalose 
denvatlve 2 from the appropriate galactosyl denvative 7 Drfficuities m this type of 
synthesis by nucleophlhc substltutlon were encountered2 m the synthesis of 4,6,4’,6’- 
tetradeoxy-4,6,4’,6’-tetrafluoro-ar,cc-trehalose Ehmmatron reactions are more compe- 
tme In the gahcto-series, because of the antlpenplanar relatronshlp between the 
Csulphonyloxy group and the two vlcmal protons at the 3- and 5-positions A further 
comphcatmg factor IS the resistance of 6-suIphonyIoxy groups of galactopyranosldes 
to nucleoph& drsplacement, compared to the corresponding glucopyranosldes3 
The appropriate 4,6-dlmesylate 7 was prepared m 53 % yield from the correspondmg 
glucopyranoslde 1 by treatment with sodmm benzoate m hexamethylphosphonc 
tnamlde followed by debenzoylatton and mesylatlon Treatment of 7 with tetra- 
butylammonmm ffuorlde m bollmg acetomtrlle for 24 h gave two products, as rn- 
dxated by t-1 c The “F-n m-r. spectrum of the reaction mixture contained three 
“F-resonances at -34 5, -58 2, and -75 5 p p m reiatlve to external hexafluoro- 
benzene The resonances at -58 2 and -75 5 p p m were asslgned to the F-4 and 
F-6 signals of the 4,6-dlfluonde 2 Inversion of configuratlon at C-4 was confirmed 
by the values of the couphng constants JFe4 H_5 (-2-3 Hz) and JFw4 H-3 (- 13 Hz), 
whxch were m agreement wrth those found for 4-deoxy-4-fluoro-D-glucopyranosldes4 
The F-6 resonance at -75 4 p p m was the expected triplet of doublets JF-6,H-6n = 

JF-6 H-6b = 47 Hz and JFm6 d-5 = 26 Hz characteristic of 6-deoxy-6-fluoro-D-gluco- 
pyranosldes’ The resonance at -34 5 p p m appeared as a triplet (J,, H-63 = 

JF-6 H-6b = 48 Hz), which IS conslslent with the absence of a hydrogen atom at 
C-5, suggesting that the product was the 6-fluoro-4-ene 

The reactlon pathway may be rationaked by an initial fluoride displacement 
of the 6-mesyloxy group, followed by both dlspfacement at C-4, with mverslon of 
cotiguratron, and ehmmatron The two products could not be separated satls- 
factonly 

The synthesis of 4-deoxy-4-fluoro-a-D-galactopyranosyl cc-D-glucopyranoslde 
(13) was conveniently achieved from the appropriate Csulphonate 3 Tntylatlon 
of 2,3-dl-@benzyI-c-o-gIucopyranosyl 2,3-dl-0-benzyl-4,6-O-benzyhdene-~-~-gluco- 
pyranoslde, followed directly by the addition of mesyl chloride to the reactjon mixture, 
afforded the required 6-O-tntyl-4-mesylate 3 In 66% yield In prehmlnary experi- 

merits, only poor yI&s of 3 were obtained. and subsequently It was shown that 
hydkolysls of the trltyl group during column chrcmatography on silica gel was 
responslbie, this was successfully circumvented by the mcorporation of trletbylamme 
(0 5% V/V) in the elutmg solvent. When the LCmesylate 3 was heated wth tetrabutyl- 
ammon,um &lo&e m acetomtnle for 2 days, It was converted Into the 4-fiuoro 
derlvatlve 9 In 59 % yield Deprotection of the latter product by catalytic hydrogeno- 
lysls under acldlc con&ions afforded, as an amorphous sohd, 4-deoxy-4-fluoro-=D- 
galactopyranosyl a-D-glucopyranoside (13) m 25 % yield, which was characterlsed 
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as the crystalhue hepta-acetate 14 The structures of 9 and 13 were confirmed by 
their 1 “F-n m r spectra (Table I) In each case, a doublet of trrplets was observed, 
m which the values (-30 Hz) of JF-4,H-3 and JF-4,H-5 were consistent with an antt- 
perlplanar relatlonshlp between the fluorme substituent and the two vlcma! hydrogen 
atoms6. 

4-DeoxyA-fluorotrehalose was synthesIsed from the axial 4-sulphonate 8, 
which was prepared from the 6-O-tntyl-4-mesylate 3 by Sk2 displacement of the 
sulphonyloxy group by benzoate anion m hexamethylphosphorlc tnamlde, to gve 
the 4-benzoate 10 (87% yield), followed by debenzoylatlon and mesylatlon The 
‘H-n m r spectrum of 8 was mainly second-order, except for the H-4 resonance 

which, typical of galactopyrar asides’ 6, occurred as a broadened doublet (J3 4 3, 
J 4.5 N 1 Hz) downfield at r 3.82 

The reaction of the 4-mesylate 8 with tetrabutylammonmm fluoride m aceto- 

nltrrle afforded a single product which, since it did not exhtblt a “F-n m r resonance, 
was assumed to be an unsaturated derivative, the product was not isolated This 

observation was not unexpected, m view of the difficulties reported6 m the synthesis 

of 4,4’-dideoxy-4,4’-difluorotrehalose It is of interest that the related displacement 

of methyl 4-U-mesyl-2,3-d~-O-methyl-6-O-tr~tyl-cr-D-galactopyranos~de by fluoride 
was successful, and the 4_fluoro,olucoside was obtained m 71 ‘A yield Furthermore, 
the possibility that steric effects emanating from the bulky triphenylmethyl group 

mhmit S N2 dlspL-ement appear to be ruled out, since the 4-mesylate 8 readily 
underwent nucleophlhc displacement with sodmm azlde m hexamethylphosphorlc 
tnamlde, affordmg the 4-azlde 4 m 50% yield 

The 6-tntykl-benzoate 10 was deprotected by treatment with sodium methoxlde 
and immediately hydrogenolysed over palladmm-on-charcoal, under acldlccondltlons, 
to give a-D-galactopyranosyl %-D-glucopyranoslde’ ’ (15) m 26% overall yield The 
disaccharide was further characterised as its octa-acetate 16 

Previous studies’ mdicated that 6,6’-dideoxy-6,6’-difluoro-u,r-trehalose func- 

tioned as a reversible, competxtlve inhibitor of trehalase, and we have recently shown 
that 6-deoxy-6-fluoro-g-D-glucopyranosyl or-D-glucopyranoside 1s a competitive in- 
hibitor having an affinity - 1 4 times greater than that of the natural substrate In 
an extension of these investigations, 4deoxy-4-fluoro-rr-D-galactopyranosyl a-D- 

glucopyranos~3e (13) and a-D-galactopyranosyl a-D-glucopyranoslde (15) were 
assayed for activity against the trehalase isolated from the flight muscle of the green- 

bottle fly Luczlza serzcata. Unfortunately, the 4,6-dlfluonde 11 could not be evaluated, 
because It interfered with the assay system The 4-fluonde 13 was metabohsed by 

trehalase, but at a much lower rate than trehalose, and had about a thirty-fold lower 
afi?ruty for the enzyme than trehalose It was slmllarly shown that a-D-galactopyrano- 
syl Z-D-glucopyranoside (15) had about a sixteen-fold lower affinity for the enzyme 
than trehalose 
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EXPERIMENTAL 

For general methods, see Ref 1 

2,3-DI-O-benzyl-4,6-drdeoxy-4,6-d~ltoro-~--D-galactopyranosyi 2,3-dr-O-benzyl- 

4,6-O-benzylrdene-a-D-ghcopyranoszde (5) - The dlmesylate’ I (I g, 1 06 mmol) 
was chohed In a 50% w/v solution of tetrabutylammonmm fluonde m acetonltrlIe 
(4 cm3) and heated under reffux for 4 days, t 1 c (hght petroleum-ethyl acetate, 3 I) 
then mdlcated the formatlon of one maJor product The excess of reagent was re- 
moved by passrng the reactlon mixture through a short column of slhca gel, usmg 
acetomtnIe as eIuant Evaporation of the eluate afforded a dark-brown syrup, which 
was chromatographed on srhca gel wrth hght petroleum-ethyl acetate (5 I) The 
dxfluonde 5 (0 6 g, 71%) was obtained as a syrup, [aID +85” (c 1, chloroform) 
(Found- C, 71 35, H, 6 4 C47H48F209 talc C, 71 0, H, 6 05 %) Mass spectrum 
nz/e 447 (0 9 %), 431 (3 2), 363 (2 0), 347 (0 9), 341 (1 9), 339 (2 8), 325 (0 8), 323 

(0 8), 255 (4 O), 239 (1 3), 235 (2 O), 233 (4 5), 219 (I 6), 217 (2 S), and 181 (100, 
PhC*H CH,Ph) 

4,6-Drdeo 13 -4,6-drfirtro-rr-mgalactopyranosyl a-D-ghcopyrunosrde (11) - To 
a solution of the dlfluorlde 5 (4 g, 5 04 mmol) m dlchloromethane was added ethanol 
(50 cm3) and CORC hydrochloric acid (1 cm3) The mixture was hydrogenated over 

palladmm-on-charcoal at 50 p s I for IS h, and t 1 c then mdlcated that the reactlon 
was complete The solution was neutrahsed (PbC03), filtered, and evaporated with 
slhca gel (3 g) The sohd residue was loaded on to a column of slhca gel and eluted 
with ethyl acetate-methanol (3 l), to afford the dllluoro derlvatlve 11 (0 69 g, 38 %), 
m p 120-121 5” (from ethyl acetate-ethanol), [LY]~ + 197” (c 1, methanol) (Found- 
C, 39 5, H, 6 4 C,,H,,F,O, H,O talc C, 39 6, H, 6 0 %) Water of hydration was 
indicated by the absorption band at 1650 cm-’ m the Infrared spectrum Mass 
spectrum of the derived hexalus-O-tnmethylsllyl derivative 451 (0 I%), 361 (4 0), 
311 (1 3), 271 (I S), 221 (i 0), 217 (19 9), 204 (35 S), and 73 (100, Me,Slf) 

The hexa-acetate 12, prepared m 58 % yield m the usual way (acetlc anhydnde- 
pyndme), had m p 64-66” (from light petroleum-ether), [LY]~ + 180” (c 1, chloro- 
form) (Found C, 47 9; H, 5 4 C24H32F2015 talc C, 48 15, H, 5 35%) Mass 
spectrum ,n/e 331 (10 Ox), 271 (0 7), 251 (22 9), 229 (i 0), 211 (0 9), 191 (63 i), 
169 (44 7), 149 (31 6), and 43 (100, AC+) 

4,6-Dr-O-ben=oyl-2,3-dr-0-ben=yi-x-D-galactopl ranosyl 2,3-dz-O-benzyl-4,6-O- 

benzyhdene-a-D-ghcopyranoalde (6) - To a solution of the dlmesylate 1 (5 g) m 

hexamethylphosphorlc tnamlde (25 cm3) was added sodmm benzoate (2 g), and the 
mixture was heated at 130” for 16 h, t 1 c (hght petroleum-ethyl acetate, 3 1) then 
mdlcated the reactxon to be complete The solution was diluted with ethyl acetate, 
extracted with water (3 x 50 cm3), dried (MgS04), and evaporated to dryness The 
resulting syrup crystalllsed from dlchloromethane-ethanol to @ve the dlbenzoate 6 
(4 3 g, 8 1%). m p 157-l 58 O, [zID t88 o (c 1, chloroform) (Found C, 73 4, H, 6 0 
C61H58013 talc C, 73 4, H, 5 8 %) Mass spectrum m/e 567 (2 8 %), 551 (17 0 
461 (8 7), 459 (3 0), 447 (4 5), 445 (3 0), 443 (2 5), 431 (3 O), 355 (4 5), 353 (6 2)> 
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341 (4 5), 339 (6 2), 337 (3 l), 325 (2 5), 323 (3 l), 233 (8 0), 231 (S-9), 217 (3 O), and 
181 (100x, PhCH-CHPh) 

2,3-Dz-O-ben~yl-4,6-dz-O-mesy~-or-D-ga~aciopyranosy~ 2,3-dt-0-benzyl-4,6-0- 

benzylzdene-I;r-D-glrtcopyranostde (7) -To a solutton of the drbenzoate 6 (2 g, 2 mmol) 
in drchloromethane (40 cm’) was added 0 5M methanohc sodmm methoxide (25 cm3). 
The mrxture was then heated under reflux untrl t 1 c (hght petroleum-ethyl acetate 
2_ 1) mdtcated completton of reactton. The solution was passed through a short 
column of sthca gel, to remove Inorganic maternal, and eluted wtth ethyl acetate 
Evaporatton of the neutral eluate gave a syrupy product, a solutron of whrch In 
pyrrdme (15 cm3) was cooled to - 10” and treated wrth methanesulphonyl chlortde 
(0.85 g, 7 5 mmol) After 16 h at O”, the solutton was diluted wrth chloroform (15 
cm3), from which pyrrdme was removed by extraction with M hydrochlorrc actd 
m the usual way. The dried (MgSO,) organic phase was then evaporated to dryness 
and the residue was purified by chromatography on slhca gel with light petroleum- 
ethyl acetate (1 3) The crystallme dtmesylate 7 (1 g, 53 %) had m p 119-120” (from 
ethanol-ether), [or&, +96” (c 1, chloroform) (Found C, 61 8; H, 5 9 C49H54015S2 
talc C, 62 15, H, 5 7 %) 

2,3-Dz-O-benzyl-4-0-meq I-6-0-trztyl-a-D-ghcopjranosy/ 2,3-dz-O-benzyl-4,6- 

0-betzq Izdene-a-D-glztcopyratzoszde (3) - To a solution of 2,3-dt-O-benzyl-u-D- 
glucopyranosyl 2,3-d~-0-benzyl-4,6-O-benzyl~dene-a-D-glucopyranos~de1 (10 g, 12 66 
mmol) m pyrrdme (100 cm3) was added chlorotrrphenylmethane (8 g, 28 7 mmol) 
The mixture was heated under reflux for 24 h, and t 1 c (hght petroleum-ethyl 
acetate, 3 - 1) then mdtcated the reactton to be complete The solutton was cooled 
to - 10” and treated with methanesulphonyl chloride (8 g, 70 mmol) After being 
kept at 0” for 18 h, the mtxture was processed as described before Chromatographtc 
fracttonatton of the product on srhca gel, elutmg mtttally with light petroleum-ethyl 
acetate (6 1) and then wrth hght petroleum-ether acetate (2 1) [both contaunng 
trrethylamme (0.5 %)I, afforded the crystallme mesylate 3 (9 3 g, 66 %), m p 86-87 o 
(methanol), [a],, f77 5” (c 1, chloroform) (Found C, 72 2, H, 6 2 C6,HS6013S 
talc - C. 724, H, 59%) 

2,3-Dz-O-berz=yl-4-deoxy-4-fluoro-6-O-trzt_tI-a-~-galactopyranosyl 2,3-dz-O-berz- 

=yI-4,6-0-benzylzdene-a-c-D-glzxopyratzoszde (9) - The throughly drted mesylate 3 
(1 g, 0 9 mmol) was dissolved m a 50 % w/v solutton of tetrabutylammomum fluoride 
m acetomtrrle’ (6 cm’), and the solutron was heated under reflux for 2 days, t 1 c 
(light petrc’.eum-ethyl acetate, 3 1) then indicated that one major product had been 
formed, anti the 4-fluorrde 9 was obtained as a crystallme solid (0 55 g, 59%) by a 
series of steps slmtlar to those already described for 5,9 had m p 177 5-179 o (ethanol), 
[aID t50” (c 1, chloroform) (Found C, 76 7; H, 6 0 C66HS3F010 talc : C, 76 6, 

H,61%) 
4-Deow-4-jhioro-r-D-galactopyranosyl a-D-ghcopyranoszde (13) - A solutton 

of the 4-fluoride 9 (1 5 g, 1 45 mmol) m ethanol (100 cm3) and ether (50 cm3) was 
processed, as described for 11, to afford 13 as an amorphous sohd (0 13 g, 26x), 
[aID + 172 6 o (c, 0 5 methanol) 
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The hepta-acetate 14, prepared m 45% yield from 13 m the usual way (acetIc 
anbdrlde-pyndlne), had m p 66-69”, [E]~ + 168 o (c 1, chloroform) (Found C, 
49 2, H, 5 45 C&I,sFOI, talc C, 48 9, H, 5 5 %) Mass spectrum In/e 331 (0 2 %), 
291 (0 4), 271 (0 I), 231 (1 9), 229 (0 l), 211 (0 I), 189 (0 I), 171 (0 I), 169 (2 0), 
and 43 (100, AC+) 

CO-Bet~~o~~l-2,3-~~-0-ben~~~l-6-0-tr~t~~~-n-D-galnctopy~at~os~ 2 2,3-dr-0-benzyi- 
4,6-0-ben=ylidene-u-D-glucopyranoszde (10) - To a solutxon of the tntyl mesylate 3 
(1 g, 0 9 mmol) m hexamethylphosphorlc trlamlde (5 cm3) was added sodium benzoate 
(0 5 =a. 3 5 mmol) The mixture was heated at 115O for 3 days, and t I c (Irght petro- 

leum-ethyl acetate, 5 1) then showed the reactlon to be complete The mixture was 
processed, as described above, to give the crystallme Cbenzoate 10 (0 85 g, 87 %), 
m p 77-79” (from methanol), [a&, f82” (c 1, chloroform) (Found C, 77 6, H, 
6 3 C,,H,,O,, talc C, 77 1, H, 6 0%) 

2,3-D~-O-ben~yI-4-0-t~~es~~~-6-O-trrt~~I-rl-D-gaiacto~~~ranos~~i2,3-d~-O-be~~~~ l-4,6- 
0-benzyhdene-rw-D-glucopyranoslde (8) - To a solutlon of the 4-benzoate 10 (1 g, 
0 88 mmol) m dlchloromethane (20 cm3) was added 0 05b1 methanohc sodmm 
methoxlde (20 cm3), the mixture was then worked up as described above, and the 
product was mesylated to afford 8 (0 5 g, 51%). m p 208-209” (from ethanol), 
[aID +61 o (c I, chloroform) (Found C, 71 9, H, 6 3 CBTIHBGO13S talc C, 72 45, 
H, 595%) 

4-Azrdo-2,3-dr-O-benzyl-4-deo \y-6-O-t) rt_t+u-D-ghlcopJV anosJd2,3-dz-0-betzzyZ- 
4,6-0-benzyhdene-r-D-ghrcopyrarloszde (4) - The methanesulphonate S (0 5 g, 
0 45 mmol) in hexamethylphosphorlc triamrde (5 cm3) was heated with sodmrn 
azrde (0 5 g, 7 7 mmol) at 90” for 24 h The solutron was then processed m the usual 
way, to grve the 4-azlde 4 (0 24 g, 50 %), m p 153-l 55” (from methanol), [a]D 
+ 110” (c 1, chloroform) (Found C, 74 9, H, 6 3, N, 3 7 C,6H,3N30,, talc C, 

74 9, H, 5 95, N, 3 95%) 
a-D-(;aiactopyr anosyl u-D-ghccopJ,t anoslde (15) - A solution of the 4-benzoate 

10 (5 0 g, 4 5 mmol) m dIchloromethane (35 cm3) and 0 5&f methanohc sodmm 
methoxlde (25 cm3) was borled under refluv until t I c (hght petroleum-ethyl acetate. 
3 1) mdlcated that no startmg material remamed The r;llxture was then allowed to 
percolate through a column of slhca gel (100 g) which was then washed wvlth ethyl 
acetate The syrupy product obtamed upon evaporation of the soIvent was dlssoIved 
m a mixture of ether (50 cm3) and ethanol (150 cm’), and acldlfied with cone 
hydrochloric acid (I cm3) Hydrogenation over palladmm-on-charcoal at 55 p s I 
for I8 h gave a smgle product, as mdlcated by t 1 c (ethyl acetate-methanol, 2 1) 
The solution was neutrahsed (PbC03), filtered, and then evaporated 112 bacuo 
Chromatographlc fractlonatlon of the product on slllca gel (ethyl acetate-methanol, 
2 1) afforded ar-D-galactopyranosyl a-r>-glucopyranoslde (13, G 4 g, 26%) as an 
amorphous soltd Mass spectrum of the derived octa-O-tnmethyls~lyl denvatlve 
In/e 451 (0 3%), 361 (35 5), 271 (4 5>, 217 (20 4), 204 (7 I), and 73 (lOO%, Me!+? 

The octa-acetate 16, prepared (41%) In the usual way from 13, had m P 
I 10-1120, [aJD +172” (c I, chloroform), ht ’ [x]~ +196” (Found C, 49 5, H, 5 8 
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CPSH3sO19 talc: C, 49.6; H, 5.6%). Mass 

211 (O-l), 169 (53 7), and 43 (100x, AC+) 
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