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ABSTRACT 

Treatment of methyl 2,3,4-tn-O-acetyl-l-bromo-l-deoxy-cr-D-glucopyranuro- 
nate severally with 2,4,6-, 2,3,6-, and 2,3,4-trA)-methyl derlvatlves of methyl CL-D- 

glucopyranoslde and wth methyl 4,6-O-benzyhdene-3-O-methyl+D-glucopqrano- 
side, m the presence of silver carbonate, afforded crystallme aldoblouromc acid 
denvatlves HI Hugh yield Deacetylation followed by methylatlon gave a senes of fully 
metbylated denvatlves of lammanblouromc, celloblouromc, and gentloblouromc 
aclds, and the (l-2)-hnked analogue Methylatlon w&h methyl lodlde and silver 
oxide m N,N-dlmethylformamlde was invariably accompamed by a small amount of 
j?-ehmmation, mth the formatlon of olefimc dlsacchandes whch were also obtamed 
by B-ehmmatlon reactions of the precursor acetates followed by methylatlon Methyl 
4,5-unsaturated 4-deoxyhexopyranosyluronate denvatlves were the main products 
of the reaction, but these underwent further degradation wltb cleavage of the mter- 
glycosldlc hnkage and formation of 6-methoxycarbonyl-Ppyrone 

INTRODUCTION 

Studies of the degradation of uromc aad-contammg substacces by base reqmred 
pseudoaldoblouromc and aldoblouromc acid denvatlves as substrates Syntheses 
of three fuIly methylated pseudoaldoblouromc acids have been reported” 3, and 
we now describe the synthesis of the fully methylated aldoblouroruc acids 16-19 

Derivatives of D-galacturomc acid undergo4 /I-ehmmatlon reactlons more easily 
than do their D-glucuromc acid analogues Treatment of methyl (methyl 2,3,4-tn- 
O-metbyl+D-gluco- and -galactopyranosld)uronates with weak base gave the 
correspondmg C-Eeplmer and methyl (methyl 4-deoxy-2,3-dl-0-methyl-8-L_threo- 
hex+enopyranowd)uronate only from the galacto compound When each of a 
series of pseudoaldoblouromc acid denvatlves, havmg a D-galacturontc acid moiety 
as the reducing end-umt, was methylated by the KuhnS procedure, partial degradation 
by B-ehmmation was observed We now report on the Kuhn methylatlon of the 

*Synthesis and ReactIons of Uromc Acid Denvatlves Part XV’ 
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rldoblouromc acids 12-15 which contam a D-glucuromc aced moiety as the non- 
red ucmg end-umt 

RESULTS AND DISCUSSION 

The yrelds of ohgosaccharldes obtained by the Koemgs-Knorr reactIon are 
affected by complex stereoelectromc effects The reactlvlty of the hydroxyl groups of 
the carbohydrate denvatlve m these reactions depends’ *, at least to some extent, 
upon the nature of the nelghbourm, 0 substltuents For Instance, m the L-fucose 
series, much higher yields of ohgosaccharldes were obtamed m syntheses mvolvmg 
partially benzylated r-fucoses as nucleophlles than when related acyl denvatlves 
were used The acyl groups may* cychze with nelghbourmg hydroxyl groups, thus 
lowermg their reactlvlty 

When each of the pa&ally methyfated derivatives (2-5) of methyl LY-D-gluco- 

pyranosxcle was ireated with methyl 2,3,4trI-O-acetyl-l-bromo-l-deoxy-ol-o-gluco- 
pyranuronateg (1) m the presen= of sliver carbonate, the crystalhne aldoblouromc 
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acid denvatlves 6 and 9-11 were obtained III yields of 70-80% Catalytic hydrogen- 
olysls of 6, followed by F’urdle methylafion of the product 7, ylelded the crystalhne 

denvative 8 of the (1+2)-hnked aldoblouromc acrd, analogous to the partially 

methylated denvatives (9-11) of lammanblouromc, celloblouromc, and gentlo- 

brouromc acids 
The structures 6 and S-11, expected by the route of synthesis, were confirmed 

by mass spectrometry A molecular Ion and an [M-l]+ peak were present m the 

spectrum of 6, confirming Its molecular weight (612) The most intense peaks m the 
spectrum were at m/e 317, 257, 215, 197, 173, and 127, correspondmg to the Ions 

formedlO through Senes aA, and reflected the presence of the peracetylated uromc 

acid residue The peaks at m/e 463 and 149 were formed vza h-rupture, charactens- 

tic’ 1*12 of the fragmentation of 4,6-O-benzyhdeneheuopyranoslde denvatlves The 
MeO-1 and MeO-3 groups of the hexose umt gave rise13 to the Ions of the F and J 

series at m/e 101 and 75 
The molecular weight of 9 was calculated I4 from the equatzon M = aA, + bA, 

+16 (317+219+16) Complete acetylatlon and methylanon of the uromc acid and 

hexose moiety, respectively, followed from the m/e values of the fragments of the 
aA and bA series The spectrum .vas not mformatlve as to the type of the mter- 

glycosldlc linkage Compound 10 gave a mass spectrum contammg intense baB, 
and baF, Ion peaks at m/e 478 and AO3, respectively, dlagnostlc’4 ’ 5 of permethylated 

(l-+2)- and (l--+4)-linked dlsacchandes, and from which the molecular weight (552) 

was calculated The same value was obtamed by employmg the calculation applied to 9, 

using the m/e values of aA, and bA, ion peaks The (I+4)-lmkage rn 10 followed 

from the peak at m/e 161, negligible In the spectrum of 8, which was otherwlse slmllar 

to that of PO The Intense baD, ion peak at m/e 451, present m the spectrum of 11, 
confirmed the presence of a (1+6)-linkage The same peak, together with those of 

the Ions aA, and bA, , permitted calculation of the molecular wezght (552) 

To obtain the series of fully methylated aldoblouromc acid derivatives, 7 and 
9-11 were deacetylated and the products 12-15 were methylated As m the syntheses of 

related pseudoaldoblouroruc acid derlvatlves’ 3, Kuhn methylation of 12-15 was 

accompanied by /3-ehmmatlon, Bvmg small amounts of fully methylated, unsaturated 
ohgosacchandes 24-27 as by-producP.. the structures of the fully methylated products 
16-19 and 24-27 were confirmed by mass spectrometry 

The calculated molecular weight of 16-19 (M = 219+233 + 16) proved that 

methylation was complete The (1+4)- and (1+6)-lmkages in 18 and 19, respectively, 

were proved by the presence of ion peaks at m/e 161 m the spectrum of 18, and of the 

baD, ion peak14 at nz/e 367 m the spectrum of 19 The molecular weights of 24-27 
were calculated from the m/e values of the A, ions (M = 201+219 + 16 = 436) 
present in then mass spectra, thus provm g that methylation was complete 

Aspmall er al I6 recorded that treatment of methyl (methyl 2,3,4-tn-O-methyl- 

P-D-glucopyranosid)uronate with methyl lodlde and sliver oxide in N,N-dlmethyl- 

formamlde for 8 days did not result m the formatlon of olefimc products The forma- 
tlon of 24-27 durmg methylatlon of 12-15 suggests that the &ehmmatlon occurred 
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at the begmmng of the reactlon At that stage, a hydroxyf group, whch IS a better 
leavmg-group ’ ’ than a methoxy1 group, was present at C-4 of the uromc acrd mole@ 
When a still better leavmg-group was present (as in the conversIon ?-+S), the mam 
reactlon observed under the conditions of Kuhn methyl&on was /3_ehmmatlon 
(see ExperImental) 

Olefins 24-27 were prepared on a larger scale from the acetates 7 and 9-11 by 
effectmg /&ehmmatlon wth sodmm hydnde m 1,2-dlmethoxyethane3 followed by 
methylatlon of the deacetylated products 20-23 Compounds 24-27 thus obtamed 
were ldentlcal with the unsaturated by-products formed dunng Kuhn methylatlon of 
12-15 

Although the olefirnc deacetylated dlsacchandes were obtamed m good yields, 
other products were formed m the converslons of 7 and 9-H-+20-23 T I c of the 
reactlon mixtures after deacetylatlon and estenficatlon mdlcated that substances 
resultmg from cleavage of the Inter-glycowdlc hnkages, as a result of further ehmma- 
tlon, were also present Such a cleavage reaction was observed when a spec&aIly 
modtfied lactose was treated with base’* The non-olefimc by-products had the 
chromatographlc moblhtles of the partially methylated methyl a-D-glucopyranosldes 
3-5 and 31, and the fact that the optlcally inactive, mmor olefin (28) present m these 
reactlon mixtures was xot detected with the sulphunc acid spray suggested that It 
rmght be related to the 4-pyrone denvatlve 30 ~solatedlg*zO as a by-product of 
further ehmmatlon of monomenc denvatlves 29 This reIatron&p was also suggested 
by the I r bands at 1650 (C=O), 1680, and 1590 cm- 1 (GC), which are charactens- 
tlczl of 4-vyrone denvatrves 

0’ 6)H 

2E: 29 

The formulation of 28 as 
the basis of the followmg data 

6-methoxycarbonyW-pyrone was accomphshed on 
The molecular formula of 28, caIculated from the 

analytIca data, was confirmed by exact mass measurements of the molecular ions 
@z/e 154) The formatlon of fragments [M -59]‘, [C,HOJ’. and [C,HOJ’ at ?n/e 95, 
69, and 53, respectively, was analogous to the fragmentation of 2-methoxy-6-methoxy- 
carbo?yI-4-pyrone” (30) The p m r spectrum of 28 contamed wgnaIs at 6 7 85 

(d, 1 H, Jz 3 5 7 Hz, H-2), 6 46 (q, I H, J3,5 2 6 Hz, H-3), 7 13 (d, 1 H, H-5), and 
3 96 (s, 3 H, COOMe) The formatlon of 2s as a by-product m the &ehmmattlon 
reactIons of 7 and 9-11 constitutes a proof, additional to that presented earherlg “, 
that 4,5-unsaturated 4-deoxyheropyranuronate denvatives can undergo further 
ehmmatlon under the condltltins of their formation Moreover, the presence of 
different substltuents at posltlon 2 m 28 and 30 suggests that the mechamsm depends 
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not only on the base used but also on the mode of substrtutron (cf Refs 19 and 20) 
at the anomenc centre 

Although the contrary has been clammed”, convmcmg evtdence \vas 
presented 23--25 showmg that actdtc ohgo- and poly-saccharides undergo degradation 
by /3-ehmmat~on when methylated wtth methylsulphmyl carbanlon26 The tsolatton 
of 24-27 from the reactton mtxtures followtng Kuhn methylatron of 12-15, together 
with our prevtous observattons’ 3, suggests that actdtc polysacchandes are likely to 
undergo depolymenzatton dunng this process, and thrs posstbthty should be taken 
mto account m evaluatmg the results of methylatton analysrs 

EXPERIMENTAL 

M p s were determined on a Kofler hot-stage Opttcal rotattons were measured 
on chloroform soluttons (c l), unless stated otherwtse, wtth a Perkm-Elmer automattc 
polanmeter Model 141 P m r spectra (CDC13, Internal Me&) were measured at 
80 MHz wtth a Tesla BS-487-B spectrometer Mass spectra (74 eV) were measured 
with a JMS-1OOD Instrument, and exact mass measurements uere performed at a 
resolutton of 10,000 The evaporation temperature was 130-150” and that ot the 
tomzmg chamber was 180” I r spectra (5% soluttons m chloroform) were recorded 
with a Perkm-Elmer Model 457 spectrometer 

T I c was performed on Srhca gel G, and column chromatography on dry- 
packed sthca gel (Merck, 9385), wtth A, benzene-acetone (10 I), B, chioroform- 
methanol (15 1); C, benzene-acetone (6 I), D, benzene-methyl acetate (2 I), E, 
chloroform-methanol (4 1), F, cyclohexaae-acetone (7 2)) G, chloroform-methanol 
(8 I), H, chloroform-acetone (10 I), 1, chloroform-acetone (4 I), f, benzene- 
acetone (4 I), K, chIoroform-methanol (25 I), and L, benzene-methyl acetate (4 I) 
Detectron was effected wtth 0 1% potassium permalganate m acetone (olefins 
tmmechately gave yellow spots on a violet background) or by charrlng wIth 5% 
sulphunc aced m ethanol 

Srlver oxtde and sliver carbonate were prepared as prevtously descnbed2’ ‘* 
iV,N-dtmethylformamtde was drred2’ and freshly d&lied, and dryzg I,2armethoxy- 
ethane was stored over sodmm hydnde Unless otherwise stated soluttons were 
concentrated under &mmrshed pressure at ~40” 

Methyl 3-O-methyl- and 3,4,6-in-O-me&) l-2-O-(metJw1 2,3,4-trr-O-acetvl- 
8-D-glucopyraIzosyluronate)-a-D-gI~cop~Jra~os~de (7 and 8) - A mi,&.lre of Z3’ 
(4 5 g, 15 2 mmol), Dnente (14 g), stlver carbonate (6 75 g), and dry benzene (70 ml) 
was strrred 111 the dark at room temperature for 4 h After the addrtton of rodme 
(1 2 g), a solution of 1 (9 g, 22 7 ,-tmol) In dry benzene (40 ml) was added dropwlse 
durmg 1 h, and the rmxture was st?rred for 4 h at room temperature T I c (solvent A) 
then showed the absence of 1 (RF 0 6) and the presence of methyl 4,6-O-benzyhdene-3- 
O-methyl-2-0-(methyl 2.3,4-tn-a-acetyl-~-o-glucopyranosyluronate)-rr-D-glucopyra- 
nosrde (6, RF 0 3), together with small proporttons of 2 (RF 0 2) and the product of 
hydrolyses (RF 0 15) of 1 The mtxture was filtered and concentrated, and the residue 
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was crystalhzec’ from methanol to gve 6 (3 4 g) The matenal III the mother hquor 
was chromatamaphed to sve an addItional crop (total yield, 7 1 g, 76 3% based on 2), 
m p 195-197”, [a]g4 + 15 5” (Found C, 55 00, H, 6 12, CZ8H,,0,, talc C, 54 90, 
H, 5 92%) 

A solutron of 6 (7 g) m methanol (150 ml) was hydrogenolysed over palladmm- 
charcoal at room temperature (-1 h) and then worked-up m the usual manner 
The chromatographlcally pure product (5 5 g, 91 8%, RF 0 35, solvent B) was 
crystalhzed from methanol and recrystalhzed from acetone to @ve 7, m p 197-198”, 
[LY]~’ +26” (Found C, 48 07, H, 5 90 C,,H,,O,, talc C, 48 09, H, 6 15%) 

A mixture of 7 (2 g), acetone (30 ml), methyl Iodide (4 7 ml), and sliver oxide 
(18 g) was shaken m the dark for 24 h at room temperature The partially methylated 
product, now soluble m methyl xodlde, was treated urlth methyl lodlde (15 ml) and 
sliver oxide (9 g) for 24 h After five such treatments, methylatlon was incomplete, 
as shown by t 1 c (solvent C) The product was fractionated by chromatography to 

pve 8, m p I12 5-l 14 5” (from ether), [CiJz +26” (Found C, 49 92, H, 6 65 
CzSH3,0,, talc C, 49 99, H, 6 57%) 

When 7 was treated with methyl lodlde-sliver oxide-N,N-dimethylformamlde 

for 24 h, the mam products, as shown by t 1 c , were compounds that were detectable 
bq the sulphunc acid and permanganate reagents, these products were not further 
exammed 

Mei’h;~ 2,4,6-trz-0-methJI-3-0-(methyl 2,3,4-trz-0-acetyl-/3-D-gkopvranosyl- 

uronate)-a-D-glzfcopymnosln (9) - A mixture of 3” (2 g, 8 46 mmol), Dnerlte 
(6 g), sliver carbonate (2 4 g), and dry benzene (30 ml) was stirred m the dark for 
4 h After the addmon of lodme (0 5 g), 1 (3 5 g, 8 8 mmol) was added, followed, 
after 4 h, by fresh portlons of sliver carbonate (1 2 g) and 1 (1 7 g, 4 28 mmol), the 
mixture was then stlrred for 16 h T 1 c (solvent D) then showed 9 (RF 0 3), together 
with small proportions of 3 (I?, 0 15) and the product of hydrolysrs (RF 0 4) of 1 
Chromatography of the mixture gave 9 (3 4 g, 72 7% based on 3), m p 110 5-112 5” 
(from ether), [LX]:’ f46” (Found C, 50 20, H, 6 36 C23H36015 talc C, 49 99, 
H, 6 57%) 

M&JI 2,3,6-t) I-O-i?let~lyl-4-O-(?nel~ly~ 2,3,4-trl-O-acetyi-/I-D-glucopyranosyi- 

111 onate)-a-D-g~ucopyraizos,~e (10) - Compound 432 33 (2 g, 8 46 mmol) was treated 
with P (total amount, 5 2 g, 13 1 mmol) as described for 9, to mve, after chromato- 
graphy, 10 (3 6 g, 77% based on 4), I?, 0 3 (solvent D), m p 119 5-120 5” (from ether), 
[%I$’ t58” (Found C, 50 10, H, 6 60 C,,H,,O,, talc C, 49 99, H, 6 57%) 

Met/lvl 2,3,4-trz-0-methyl-6-O-(methyl 2,3,4-in-0-acetyl-/3-D-glucopyrauosyl- 

ztrornte)-a-D-g~z~copyPanoszde (II) - Treatment of 534 (2 g, 8 46 mmol) with 1 
(total amount, 5 2 g, 13 1 mmol), as described for 9, gave, after chromatography, 
11 (3 7 ,o, 78 5% based on S), RF 0 3 (solvent D), m p 124-126” (from ether), [a]: 
t46” (Found C, 50 20, H, 6 40 CP3HZ6015 caIc C, 49 99, H, 6 57%) 

Methyl 3,4,6-trz-0-methyl-2-0-(methyl 2,3,4-trz-O-methyZ-jl-D-giucopyranosyl- 

rtrolzate)-Y-D-glltcop~ranosrne (16) - Water (5 ml) was added to a solution of 7 
(0 7 g) m 1,2-dlmethoxyethane (10 ml), the solution was cooled In Ice, and M potassmm 
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hydroxide (2 35 ml) was added slowly with stirring More M potassium hydroxide 
(7 ml) was added after 30 mm, and the so!utlon was kept at 55” for 2 h, then cooled In 
Ice, deionized with Dowex-SOW (Ii+) resin, filtered, and concentrated with co- 
dlstlllatton with water to remove acetic acid A solution of the residue m methanol 
was treated \%ith ethereal dlazomethane to give crude 12 (RF 0 2, solvent E) which 

was slightly contaminated with a product having RF 0 35 Chromatography of the 
mixture gave pure 12 (0 48 g, 1 2 mmol, 90 6%) as a hygroscoplc foam, a solution 
of which m N,N-dlmethylformamide (12 ml) was shaken m the dark with metnyl 
lcdlde (1 9 ml, 30 mmol) and silver oxide (7 g, 30 mmol) for 24 h After the addltlon 
of chloroform (10 ml), the mixture was filtered and concentrated at 70” T 1 c then 
showed 16 (RF 0 3, solvent F), together with a small proportion of an olefimc substance 
(RF 0 25), and products (RF 0 15 and 0 2) resultm g from undermethylatlon Chro- 
matography afforded 16 (0 43 g, 76 8% based on 12), m p 70 5-72” (from hexane), 
[r]F t-45’ (Found C, 51 10, H, 7 75 C70H360LZ talc C, 51 27, H, 7 75%) 

The olefimc component (RF 0 25, 0 035 g, 6 65% based on 12) gave a mass 
spectrum ld:ntlcal with that of 24 descr‘bed below 

Methyl 2,4,6-tr ~-O-nletlr)l-3-O-(rnerl~~ I 2,3,4-trr-0-methl I-P-D-glucop 1 I am 5 1 i- 

rtronnte)-x-D-glrrcop~rmosrde (17) - Deacetylatlon of 9 (0 5 g), as described for 12, 
gave, after chromatography, 13 (0 36 g, 93 3%), R, 0 25 (solvent B), as a hygroscoplc 
thick syrup, which uas methylated as described for 16 Chromatography (solbent F) 

removed some undermethylated material (RF 0 15), traces of an olefimc substance 
(RF 0 25, the mass spectrum of which was Identical with that of 25 described below), 
and 17 (0 34 g”, 86% based on 13), R, 0 3, m p 110-111 5” (from ether), b]i’ + 66’ 

(Found C, 51 35, H, 7 70 CZOHX6012 talc C, 51 37, H, 7 75%) 

Metfg I 2,3,6-tn-O-n~etlrJ~i-4-O-(inetl~~ I 2,3,4-h ~-O-i~letltJ~i-/3-D-gl~icop~ I atlay! i- 

uronate)-sc-D-glzrcopLratzoslcie (18) - Compound 10 (0 5 g) was comerted mto 14 
as described for 12, and the resulting hygroscoplc foam (0 365 p, 94 69/o, R, 0 25, 

solvent B) was methylated, as described for 16, to give, after chromatography, 18 
(0 34 g, 85%. based on 14, RF 0 3, solvent F), a trace of an olefin (R, 0 25) identical 

(m s ) with 26 (see below), and undermethylated material (R, 0 15) When crystalhzed 
from isopropyl ether, 18 had m p 77 5-79 S”, [a];’ +65” (Found C, 51 20 H, 7 65 

CZoH3,0,, cal- C, 51 27, H, 7 75%) 

hfetir) / 2,3,4-trr-o-nret~~~~-o’-O-(met~l~l 2,3,4-trr-0-m?thJ I-p-D-ghcop>r arloJJ I- 
uronate)-a-D-ghcop>ranosde (19) - Compound 11 (0 5 go) was treated as described 

for 12, and the deacetylated product 15, obtained after chromatography as a yellow, 
hygroscoplc, thjck syrup (0 375 g, 97%) R, 0 25, solvent B), was methylated as 
described for 1G Chromatography then gave a small proportion of undermethylated 
material (RF 0 15, solvent F), an olefin (0 03 g, 5 7% based on 15, R, 0 25), the mass 
spectrum of which confirmed Its identity with 27, and 19 (0 315 g, 76 3% based on 
15, RF 0 3, sollent F) whxh, when crystalhzed from ether-Isopropyl ether (1 2), had 
m p 108-109”, [cl]:: +53” (Found C, 51 04, H, 7 51 CZOH360,2 talc C, 51 27, 
H, 7 75%) 
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Methyl 3-0-methyZ-2-O-(methyI 4-deoxy-a-L-threo-hex+enopyranosyZuronafe)- 

a-D-gbrcopyra,?oade (20) - A mixture of 7 (1 g, 1 9 mmol), sodmm hydnde (0 23 g, 
9 6 mmol), and dry 1,2-dlmethoxyethane (30 ml) was stlrred at 80” for 24 h mth the 
evcluslon of moisture and carbon dloxlde T I c (solvent B) then showed the absence 

of 7, and the presence of several olefimc products (RF 0 2-O 55) The olefin havmg the 
highest R, value was detected only with potassmm permanganate spray, and had the 
same moblhty as the Cpyrone denvatlve 28 described below The mixture wa , cooled 

m Ice, diluted with methanol, delomzed with Dowex-SOW (H+) resm, filtered, and 
concentrated, and an excess of ethereal dlazomethane was added to the solution of 
the residue m methanol T 1 c (solvent E) then showed the presence of 20 (RF 0 4, 

detection with both reagents), and small proportions of 12 (R, 0 2), methyl 3-0- 

methyl-a-D-glucopyranoslde (31, RF 0 35), and 28 (RF 0 8) Chromatography (sol- 
vent G) gave 20 (0 58 g, 80%~ as a colourless foam, [ali +4O” (Found C, 47 58, 

H, 6 50 C,,H,,O, 1 talc C, 47 36, H, 6 36%) 

Meetlzyl 2,4,6-tn-O-methyl-3-0-(methyZ 4-deoxy-a-L-threo-hex-benopyranosyl- 

z:ronate)-a-D-glucopyranoszde (21) - When 9 (1 g) was treated for 24 h, as described 

for 20, t I c (solvent I$) showed the presence of an olefimc product (RF 0 5, detectlon 

wth both reagents), traces of 9 (RF 0 45), and matenal at the base line When the 
mixture was worked-up as described above, t I c (solvent I) revealed 21 (Rp 0 2), 

and small proportlons of 3 (RF 0 3), 28 (RF 0 55), and 13 (RF 0 05) Chromatography 
gave 21 (0 625 g, 84 6%) which crystalhzed from benzene-hexane, but the product 
liquefied on contact with arr and haa [a]; +4O”(Found C,4971,H,685 C,,H2s01, 
talc C, 49 99, H, 6 91%) 

Methyl 2,3,6-frz-0-methyl-CO-(methyl 4-deoxy-a-L-three-fiex-4-enopyranosyl- 

rrronffte)-a-D-gZzfcopyranosrde (22) - When 10 (1 g) was treated as described for 20, 
t 1 c (solvent R) revealed an olefimc substance (RF 0 55, detectlon with both reagents) 

and a small proportlon of base-line matenal The mixture was worked-up as described 
above, and t 1 c then revealed 22 (R, 0 2, solvent I), together with small propotions 

of 4 and 28 (RF 0 35 and 0 55) Chromatography afforded 22 as a clear syrup (0 62 g, 

84%), [a]f: +57” (Found C, 50 20, H, 7 00 C,,H,,O,, talc C, 49 99, H, 6 91%) 
lhethyZ 2,3,4-trr-O-merhyi-6-0-(methyl bdeoxy-a-L-threo-hex-&enopyranosyZ- 

uronate)-a-D-gZucopyranoszde (23) - When 11 (3 g) was treated as described for 20, 

the reactlon mixture still contamed -20% of 11 (t 1 c , solvent J) Sodmm hydride 
(0 1 g) was added and, after 3 h at 80”, no startmg matenal remamed (t 1 c), but an 
olefin (RF 0 4, detectlon mth both reagents) and base-hne matenal were present 
After work-up, the mvrture contamed mainly 23 (RF 0 35, solvent B), together with 

small proportlons of 5 and 28 (RF 0 5 and 0 65), and traces of 15 (RF 0 1) Chro- 
matography (solvent K) gave 23 as a syrup (1 9 g, 85 6%), [a]k3 +58O (Found 

C, 49 73, H, 6 61%) The nnxture of faster-moving components was rechromato- 

graphed (solvent L) to give 28 (0 037 g, 4 4%), m ~1 85 5-86 5” (from acetone-ether), 

IG3 -0” (c 1, methanol) (Found C, 54 38, H, 3 95 C,Hb04 talc C, 54 55, H, 
3 92%) 

MethyZ 3,4,6-trl-O-merhyZ-2-O-(nzethyZ Cdeox v-2,3-dl-O-methyZ-a-L-threo-hex- 
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#-enopyranosyhronafe)-r-D-ghrcopymnos~de (24) - Methylation of 20 (0 42 g), as 
described for 16 and followed by chromatography (solvent C), gave 24 as a colourless 
syrup(0 39 g, SlOL), [~]a +69”(Found C, 51 95. H, 7 30 C,,H,,O,, talc C, 52 28, 
H, 7 39%) 

Slmllar methylatlons of 21,22, and 23 gave, after punficatlon by chromatography, 
25 (84 6%), [a];* + 50” (Found C, 52 02, H, 7 27%), 26 (91%), [ali + 68” (Found 
C, 52 47, H, 7 31%), and 27 (ES%), m p 60 5-62’ (from isopropyl ether), [@]h3 +68” 
(Found C, 52 35, H, 7 35%) 
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