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STRUCTURAL lNVESTIG.4TION OF SODIUhI HYDROXIDE-SOLUBLE 
RAPESEED (Brassica cumpes~ris) PC7LYSACCHARIDES 

PART V: FtKO&MYLOID’t 

Sedimentation analysis indicated that a fucoamyloid isolated from sodium 
hydroxide-soluble rapeseed polyssccharides nas homogeneous. The fucoamyloid 

contained D-gakictose, D-glucose, D-uyloje. and L-fucose residues in molar pro- 
portions of3:l4:IO:2. hfethylmon srudiss sho\%ed that the polysaccharide had a highly 

branched structure. Hydrolysis of the mcthylated fuconmyloid yielded 2J.Gtri-O- 

methyl-D-uylose (8 mol.). 2.3,3-tn-0-methyl-L-fucose (2 mol.), 2,3.4,6-tetrn-O-methyl- 

D-glucose (0.2 mol.), 2,3,4.6-retra-0-methq I-D-phCtO% (1 mol.), 3,4-dl-0-me[h) I- 

D-sylose (2 mol.), 2,3,6-tri-O-methyl-D-plucosc (4 mol.), 3,4,6-tri-O-methyl-D- 

galacrose (2 mol.). and 2.3-di-0-meth)I-D-glucose (12 mol.). The general structural 

features of the fucoamyloid are discussed and compared with those of other fuco- 

amyloids. 

In prsvlous papers’,, the isolation and characrerization of an amylold, an 

acidic arabioogalsctan. an arabinnn. and pectic polysaccharides from rapesred 

cotyledon meal were desoribcd. A sodium hydroxide cxtractior. of the meal has yielded 

an acidic sylan and a polysacchnride designated 3s fucosmyloid. xnd we now report 

on the main structural features of the Ialter. 

RESULTS AND DISCLISSION 

The residue from the oxalate e\trsclion’ of rapcseed meal was extracted under 

nitrogen with 109’ D sodium hydroxide, yielding a maJor polysaccharide fraction 

(hemkellulose B) which was almost free from protein; acid hydrolysis gave galactoje, 

glucose, fucose, xylose, uranic acid. and small proportions of mannose and arabinose. 

The hemicellulosc A and C fractions, also isolated, v,crr: composed largely of proteins 

and showed only minute amounts of rhr same sugars as the hemicellulose B fraction. 
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The fact that only a minute amount of hemicellulose A was present was consistent 

wth the view that seeds of the dlcotyledon variety contain either very little or no 

hemwzllulose A. 

Fractionation of the hemlcellulose B fraction on DEAE-cellulose’ (CO:-) 

ylcldcd a major, neurral fraction (4596, eluted with water) and a senes of acidic 
irnctlons comprising 12. 6. 10. 9. and 2% of the sodium hydroxide-soluble hemi- 

cellulose B fraction. Acid hydrolysis of the :\ater-eltited fraction pave mainly 

galactose, glucose. and xylose, together with small proportions of mannose. fucose. 

and uranic acid, and WICKS of rhamnose. On the basis of hydroiysis rcsultc, thex 
fractions appeared to be similar to the pectin fraction reported earl&. The acidic 
fractions -! and 5, follo\\ing hydrolysis. showed major proportions of galactose. 

,olucosc. and XJlojc, together \\irh minor proportions of mannose. arabinose. fucosc. 

and uranic acid: rhamnose was not detscted. 

The water-eluted fraction Has further purified by fractionation on DEAE- 

cellulose (borate form)6, grading a water-elutrd fraction (18%) and a series of bcratr- 

eluted fractions, B,-B, (14. 50, 2. and 3%). The water-eluted fraction and fraction B, 

\\ere essentially identical on the basis of their specltic optical rotations and their 

behaviour on hydrolysis: each gave mainly glucose and xylose, together with com- 

paratlbely smaller amounts of galactose and fucose. These fractions there combined to 

yield the fucoamyloid Hydrolysis of fractions B,-B, gave. in addition to the abobe 

sugars, increasing ([races-minor-major) amounts of mannose. These fractvzms, 

Lherefore. contained ihe fucosmyloid admixed wth small proportlons of a mannow- 

containing polgsaccharide. Hoibever, attempts to Isolate such a polymer from 

fraction BA were not successful. 

The iucoamylold had [z]; +54’ and shotred a single, symmckical peal. on 

sedimentation analysis’. Analysis wealed the constituent sugars to be galactose, 

glucose, X> lose, and fucojr in the molar ratios I .6:5.2:5. I: I .O 

Hydrolysis of LJX fucoamylold, and fractionation of the resulting sugars on 

paper chromatograms, gave crystalline D-galactose and D-xylose. D-GlUcOSe was 

Identified as rhe crystalline N-p-nitrophenyl-P-D-glucopyranosylamins dehydrate, and 

t_-fucose as the methylphenylhydrazone. The fucoamyloid was methylated*, and then 

methanolysrd and hydrolysed, and the identities and molar ratios of the products 

kvere derermincd b} g.l c. There was poor correspondence between the proportions 

of end-groups and branch-points, and also betireen the ratios of rhe sugars determined 

before and after merhylarion. 

Consequently. a sample of the fucoamyloid was further purified by hqb-speed 
cenwifugation, deionization. precipitation with methanol. and dialysis. The product 

rhus recowred had [a]c i 56’ and showed a single, symmetrical peak on sedimenta- 

tlon analysi:. However, a small shoulder appeared at - 3~.OOO r.p.m., but sedimented 

before the emergence of the major peak. Graded hydrolysis (3-12 h) of the purified 

matenal showed that the hydrolysis of fucose, Salactose, and xylose residues was 

essentially complete at 6-9 h, but that the amount of glucose continued to increase 

and was still not constant after I2 h. 
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A second methylatlon of the fuconmyloid, using a clear, centrifuged solution in 

methyl sulphoulde, hielded a fully methylated product which was subjected to 

methanolysis and hydrolysis. Paper chromatography of the hydrolysis products ga\e 

5 fractions, and the tdentltw of rhe sugars in each fraction were determined by 

g.l.c.-m.s.q~‘” of the derived alditol acetates. Tht: molar proporuons of the sugars 

(determined by g.1.c.) !%ere as foIloHs: 2,3,~-Ln-0-melhyl-D-xylose, 9; 2.3,3-tri-O- 

methyl-L-fucose. 3: 2.3.4.6-tetra-O-methyl-D-glucose. O._ . 7- ?,3,4.6-terra-O-methyl-D- 

.gnlactosr. I : 3.~di-O-met!lyl-D-~ylosc, 2: 2,X6-tri-O-methyl-o-glucose, 4. X4,6-tri- 

0-methyl-D-golactose, 3: and 7,3-di-O-mEthgl-D-_e/UCOSe. 17. The molar ratios 

3:lh:IO:2 for galacross. glucose. xylose, and fucose, calculated from the proportions 

pf methylntsd sugars. \\ere in good agwemeot with those (3:14:10:2) found for the 

original polysacchartde after hydrolysis for I _ 3 h. The deticieocj of two mol. of 

glucose in chz unmethylated polysaccharide ih ascrtbed to the slo+V hgdrolysts of the 

restdual cellulose backbone, since hydrolysis \virh 7201; _ sulphuric acid of the material 

that remained after hydrolysis with ht sulphutic acid showed only glucose. 

The methjlation analysis data show that the fucoamylold has a highly branched 

strlrcture. From t’~e above molar proportions, rt 15 seen that. on average, for every 31 

sugar residues. there are I I terminal, non-reducing end-groups (8 D-xblose, 2 L-fucose. 

and I D-palactose.) There are I I -I 2 residues of D-gluccjse involved in branchmg. 

through positions 4 and 6. The remaining 8 non-terminal residues consist of two 

(I +2)-hnked D-A)lOse Units, four (I -t4)-linked D-,“lUCOW units. and two (I -+Z)-linhed 

o-galnctose unils. 

Amyloids of seed origin which have been studied In detrul fzll into two classes. 

The tirsr class Includes chose that contain D-glucose. D-galactose, and ~-\)lose 

residues. and have been adequateI> dIscussed in a previous communication’. The 

second group. termed fucoamylolds. contain L-fucos, p residues in addition to the 

- 
- 
- 
I’ 
- 
- 

“Calculated an ~hc bns oi sLrucIure proposed. 
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above sugars. Fucoamyloids are found in mustard seed ’ ’ and in suspension-cultured 
sycamore cells’ ’ ’ ‘. Rspcsced apparently contains both types, the former being 
present in small amounts only’. A detailed comparison of rape- and mustard-seed 
fucoamyloids is not possible in view of the lack of qllantitative data for the latter. 
Ho\iever, the presence of xylose residues linked through posiLions 3 and 4, rather than 

position 3, warrams a closer examination of the methylated products from the soluble- 
and insoluble-fucosmyloids of mustard. It is possible that these fragments originate 
either from the insoluble-fucosmyloids or are derived from a contaminating xylan. 
The absence of both (I +2)-linked uylose’ ’ and galnctose units is difficult to under- 
stand. The distinction beli\een the fucoamyloids (Table 1) of sycamore’ ‘.I3 and rape 
is based on differences in the ratio of the sugar moieties. Anorher significant variation 

noted in the present study is the presence of I mol. of D-gl3klCtOse as a non-reducing 
end-group. Finally, since our preparation of fucoam) loid, following rigorous 

purification. showed no arabinose, the presence of a non-reducing arabinose end- 
group and a triply-linked-glucose unit is definitely ruled out”.’ 3. 

EXPERlhfENTAL 

The general experimental methods have been reported previously’. 
Es-traction wirlr sodirm I@-oxide. - The oxalate-insoluble residue3 (500 g) 

was extracted \\ith 10% sodium hydroxide (IO I) in an atmosphere of nitrogen for 
21 h. yielding an insoluble residue (95.2 g. 19%; N, +55; ash, 5.88; moisture, 6.4X6), 
and a soluble extract wh’ch was adjusted to pH 4.5 \tith 50% acetic acid. Thz 
precipitated material (63.5 g, 13?,‘0; N, 13.29: ash, 3.08: moisture 5.1896) was 
recovered by centrifugation and the supernatanr solution was mixed tvith ethanol 
(2 vo!.), yielding insoluble material (hemicellulose B, 44.9 g, 9%; N, 1.35; ash, 13.1 I ; 
moisture, 5.520,b). The alcohol supernatant was freeze-dried, following removal of 
ethanol and dial>&, to yield a fourth fraction (74.4 g, 15%; N, 13.35; ash, 5.69; 

moisture 7.3O&). Acid hydrolysates (M sulphuric acid, IOO’, 3 h) prepared from the 
four fractions showed major amcunts of sugarsconsisting mainly of galactose, glucose, 
xglose, fucose, and uranic acids, with small amounts of mannose and traces of 
arabinose in the case of hemicellulose B fraction. The hydrolysates from the earlier two 
fractions showed ouly traces of these sugars. Acid hydrolysis (70% HISO,) of the 
residue showed mainly glucose. 

Fractionatio,l of polysaccharide. - The hemic~llulose B fraction (I5 g) was 
frsctionstrd on a column (4 )r 16 in.) of DEAE-c4ulosc5 (CO:-). Elution with 

isater (7 I, fraction I), followed by stepwise elutioo with 0.5~ ammonium carbonate 
(6 I, fraction 2). and 0.5hr sodium hydroxide (3 I , 2 I, I I. I I, fractions 3-6), yielded a 
total of six fractions which were recovered by freeze-drying, following neutralization, 
dialysis, and concentration. The hydrolysis and analyrical data are shown in Table II. 

Fraciionatiotl o/ rhe rrelrtral pol_~saccharide. - Fraction I (2 g) was further 
fractionated on n column (2 x I6 in.) of DEXE-cellulose (borate form). Elution uith 
water (3 I) removed a fraction (0.36 g, 180,/o), and gradient elution with sodium meta- 
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borate (0 I+ O.~M, 4 1) yielded 4 fractions which were dialyzed for 48 h against running 
tap-water and fog 4 h against two changes of &stifled water, and freeze-dried to yield 
fractions B, (0,27g, 13.6%), B2 @.99g, 49.7%), BJ (0.037 g, 1.6%), and B, (O.O4g, 

1.7%). 
Acid hydrolysis (M sulphuric acid, lQO”, 3 h) of the water-eluted fraction gave 

mai@ glucose and xytose, with smaller amounts of gafactose and fucose. Fraction B, 

fokkng hydroly&, showed the same results. OnAydrolysis, fractions B, , B3, and 
B4 gave, in addition to the above sum, increasing’amounts (trace to minor to majwr) 
of mannose. The water-&ted fraction, [a)g3 + 55” (c I +I, water), and the borate- 

ehJted fraction B,) [alp +49” (e 7, water), were combined to yield the pure fuco- 

amyloid (0.63 g, 31.5%). 
And_vsi~ of thc_fucounryloid. - The fucoamyloid had [~t]h’ f 54” (c 0.37, water) 

(Found: N, 0.38: ash, 1.93; moisture, 5.16%). Sedimentation analysis’ of a 0.5% 
solution in 0.1 M sodium t-borate at 44,ooO r.p.m. showed a single, symmetric.aI 
peak. The fuwamyloid (5 mg) was hydrolysed with M sulphuric acid for 3 h at 100”. 
The hydrolysate was neutralized (BaCCQ, filtered, and evaporated to dryness. The 
residue was dissolved in M ammonium hydroxide, and sodium borohydride (?O mg) 
was added14. After 20 h at room temperature, excess borohydride was decomposed 
with glacial acetic acid, the solution was evaporated to dryness (codistillation with 
m&anoI-benzene once, followed by methanol four times), and the residue was dried 
in wlcuo over KOH overnight. The resulting mixture of alditols was acetylated with 
acetic anhydride at 100” for 1.5 h. Following removal of acetic anhydride by codistil- 
lation with water in C~CUO and drying overnight over KOH, the mixture of alditol 
acetates was taken up in dichloromethane for analysis by g.1.c. G.1.c. was carried out 
on a Pye 104 Gas chromatograph, using dual columns 15 ft) of 3% of OV-225 on 
Chromosorb W-HP (S&l00 mesh), with temperature programming at Z”/min from 
ISO-250°, and a nitrogen flow-rate of 45 ml/min. Peak areas, evaluated by a CSl 
digital integrator (model 208), gave molar ratios of glucose, galactose, xylose, and 
fucose of 5.2:1.6:5.1:1.0. 

Acid hydrolysis of the fucoamyloid. - The fucoamyloid (200 mg) was hydrolysed 
with hf s~lphuric acid (10 ml) for 3 h at 100”. Neutralization of the hydrolysate 
(BaCO,), filtration, and evaporation yielded a mixture of sugars which was separated 
ou six sheets (18 x 22 in.) of Whatman No. 1 paper, using solvent A, to give fractions 1, 

2, and 3, corresponding to galactose, glucose, and a mixture of xylose and fucose. 
Fraction 3 was further fractionated in I-butanol-acetic acid-water (4: 1:s) to give 

fractions 3a (xylose) and 3b (fucose). Fractions i and 3a, on crystallization and 
recryst&zation from 9&95% ethanol in the cold, gave D-galactose, m.p. and mixture 
m-p. 164-166”, [a]g6 + 101” (12 min)+ +75” (equi1.j (c 10, water), and D-xylose, m.p. 
and mixture m-p. 145-M”, [@ f 67” (3 mia) 4 18” (equil.) (c 0.49, water). Fraction 
2 (I+glucuse) was identified as M-p-nitrophenyl-/$-D-glucopyranosylamine dihydrate, 
m.p. and mixture m.p. 183-184”, [z]; -204” (2 min)+ 206” (equil.) (c 0.29, 
pyridine). Fraction 3b (L-hcose) was characterized as the methylphenylhydrazone, 
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hfefh~~hion nnaly~is of fAe fircuamyloid. - The fucoamyloid (100 mg) was 

dissolved in dry methyl suiphouide* (I 5 ml) by stirring for 12 h at room temperature, 
The solution was flushed with nitrogen, and a 2~ solution (1 ml) of methylsulphinyi 

carbanion in methyl sulphoxi<;e was added dropwise. The resulting, viscous solution 

was stirred for 10 h at room tempersture. Methyl iodide (1 ml) was then added 

dropwise, with external cooling, and the mixture was stirred at room temperature 
for 4 h, then poured into water (50 ml), dialysed for 20 h against running tap-water, 

concentrated, and extracted continuously with chloroform. The extract was dried 
(Na2S04) and concetrtrated. The solid residue (67 mg) showed a smali but definite 
i.r. absorption for hydroxyi. The residue from the chloroform extraction was diaiysed 
against running tap-water for 4 days and freeze-dried to yield material (45 mg) which 
was further methylated in methyl sulphoxide (5 ml) using 2~ methyisutphinyl, 
carbanion (1 ml) and methyl iodide (0. I ml). Following the addition of methyl iodide, 
a second portion (1 ml) of methyisuiphinyi carbanion was added, and the methylation 

process repeated except that excess of methyl iodide (I ml) was added. The solution 
was poured into water; recovery of the product, as before, yielded a material (41 mg) 
which also showed a small i.r. absorption for hydroxyi. 

. The combined, methylated product (105 mg) was dissolved in methyl iodide 
(20 ml), silver oxide (.I g) was added, and the mixture was boiled under refiux for 24 h. 

After four more methyiations by this procedure, a product (94 mg) was recovered 
which still showed a smaIi i.r. absorption for hydroxyi. Consequently, the methylated 
product (90 mg) was dissolved in methyl sulphoxide (:‘ml) to which crushed pellets 
of sodium hydroxide (1 g) were added, followed by methyl sulphate (0.5 ml) during 
5 h. The suspension was stirred for 24 h before excess of methyl suiphate was de- 
composed by heating for I h at 90”. Water was added to dissolve the sodium 
hydroxide, the pH was adjusted to 7, and the solution was extracted 4 times with equal 
volumes of chloroform. The extract (75 ml) was dried (Na,SO,), filtered, and 
evaporated to a solid (90 mg) which showed only a weak i.r. abscrption for hydroxyi 

and had [z]z t- 15” (c 0.78, chloroform). 
The soiution of methylated polysaccharide (30 mg) in 2% methanoiic hydrogen 

chloride (50 m1) was boiled for 24 h, then neutralized (Ag&O,), and concentrated. 
The syrupy product was hydrolysed with 0.5~ sulphuric acid (3 ml) for 40 h at 100’. 

The hydroiysate was neutral&d @CO,), fiitered, and evaporated to a syrup (47 mg). 
A portion (28 mg) of the methylated sugars was fractionated on four sheets of 

Whatman No, 1 paper (7 x 22 in.) with solvent B, giving 5 fractions. Portions (l- 

2 mg) of each fraction were demethyiated with boron trichloride and the products 

were examined by p.c. Portions (i-4 mg) of each fraction were reduced wiith sodium 

borohydride ’ 4, and the products were acetyiated and examined by g.l.c., as described 

above (temperature programming from 100 + 250” at Z”/min). G.I.c.-m.s. was carried 

out on a combined Finnigan 3100 D GC/MS, equipped with a U-shaped column 
(5 ft x0.25 in.) of 3% of (X-225 on Chromosorb W-HP (SO-i00 mesh), with 

temperature programming from 100 --, 200” at 2”,/min. The separator temperature 
I=r(lc xno .Innl.rat tamnatstllr~ ano “CA.7 *-‘.J , U”Y’,-‘V’ rim-l inni7inff dcr,mn P”PI-WV ?n pv. T’hP. wwctra 

l V’“‘yv’“‘s.‘W ,Y , _.I_ ‘_“_...C _.__-_ .--- -----u, -r-m ~~~ 
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were recorded as bar graphs by means of the Finnigan 6ooO MS Data System. The 
results are summarized in Table III. 

I-ABLE III 

PAPER-CHRO~I~iOGRAPHLC. ELECTRGPHORETIC,rDi~~TH’r.LAnOh, AND G.L.C.-V.S. D!TA FOP 

SLlG\RS FRO\! THE LlETHtLAi-ED FIJCOA’.~~ LOID 

I o.so 

7 0.65 

3 O.-W 

4 0.30 

5 0.X 

0.00 

0.00 

0.00 
0 31 

0.2-l 

0 17 

S> IOX. 
glucose (Irace) 

Galaclose 
nnd iucose 

Glucose and 
XYIOX 

G~lXIO~~, 

glucose Crrxel 

Ci IWO52 

“ideniltied b) demelhylalioo. ‘ldenllried by S.l.c.-m 5. of rhe xt13w 

A second portion (5 mg) was similarly reduced. acetylated. and examined by 
g.1.c. The molar proportions (to the nearest whole number) of the methylated alditol 
acetates with respect to 2,3,4,6-tetra-O-mettylgalactitol diacetate were: 2,?.3-tri-O- 
methyl\ylitol. 6: 2.3.Gtri-0-methylfucitol. 2: 2.3.4.6-tetra-O-methylgalactirol. I : 
3,4-di-0-methylxylitol, I ; 2,3,6-tri-O-mcthylglucitol, 5; 3,4.6-rri-0-methylgalactitol, 
2; and 2,3-di-0-methylgiucitol, 14. 

Atrificaliotl and re-esatninafion of rlwfircoanzyloid. - The fucoamyloid (3 16 me) 
was dissolved in water (35 ml), and :he solution ~vas centrifuged at 10.000 r.p.m. for 

0.5 h. A minute amount of precipitate was discarded, and Lhe clear, supzmatant 
solution was mixed Lvith Reuyn lOl(H’) resin. filtered, and then mixed with methanol 
(3 vol.). The precipitate was recovered by centrifugation, dissolved in water, diaiysed 
for 24 h against running tap-water and for 4 h against distilled water. concentrated, 
and freeze-dried to yield a product (260 mg) which sho\\ed [a]: + 56” (c 04, uater). 

(a) Sedinrrtttariotr ana/Jsis. The fucoaLny!old, as a 1% solution in 0. I M sodium 

terraborate. at 44,000 r.p.m. again showed a single, symmetrical peak. However, at 

-32,000 r.p.m.. a tiny shoulder appeared, but it sedimented ahead of the main peak. 
(h) Sttgar ratios. The fucoamyloid (10 mg) was hydrolysed in A! sulphuric acid 

(I ml) at IOW. Xliquot portions (0.2 ml) were nithdrawn at intervals of 3, 6, 9, and 
12 h. neutralized (BaCO,), filtered, evaporated IO dryness. reduced with borohgdride. 
acetylated, and examined by g.1.c. as before. The molar ratios for the aldltol acetates 
of fucose-galactose-aylojz-glucose Here: 3 h, 1:1.8:7.7:7.6; 6 h, 1:1.4:j.O:5.9; 9 h, 
1:1.6:5.2:6.6: and I2 h, 1:1.6:5.2:6.8. 

A second portion (I 5 mg) was hydrolysed in hr sulphuric acid (I .5 ml) and the 
hydrolysis was folloibed polarimetrically. The [xl;’ values at 2, 3, 4, 5, 6. 7, and 8 h 



A MPESEED FtJCOAbI~l-OID 93 

were i31.l”, + 32.0”, + 34.4”. +36.7”. + 37.8”. + 38.5”. and +38.9’. After 8 h. the 

product was isolated, and hgdrolysed \bitb cold 72% sulphuric acid (0.5 ml) at room 

temperature for 1.5 h. The reaction mixture ~vas then drluted (4 ml), hydrolysed far 

3 h at IOO”, neutralized (BaCO,), filtered, and evaporated to dryness. Paper chromaro- 

graph] showed only glucose. 

(c) Jfe//l~~hlior~ ana~‘~~sis. The fucosmyloid (54 mg) ~3s dissolved in dq methyl 

sulphovide (5 ml), and the solution was cenrtifuged at 10,000 r.p.m. !i,r 0.5 h A small 

amount of przciplrate (- 5 mg) was discarded, the soluiion flushed u ith nitrogen. and 

a 2~1 solulion (1 ml) of methylwlphinyl carhanion in methyl sulphotide added drop- 

wise. The resulting solution \\a stlrrcd for S h at room temperature. ILlethyl iodide 

(0.1 ml) was added drop\%ise with cxtemal cooling (Ice+ater), and the mi\turc was 

stirred overnight Following a second methylation. using mctbylsulphinyl carhanion 

solution (0.5 ml) and methyl iodide (I ml), the reaction mixture was poured inro wager 
(SO ml). dialqsrd for 21 h against tap water, concentrated. and cxtrscted continuously 

bcith chloroform. The solld residue (55 mg) from the chloroform extract showed a 

small i.r. absorption for hydrolyl. The melhglated product (55 mg) ws dissolved in 

methyl iodide (IO ml). silver elide (500 mg) \\a5 added. the mluture \vas retluled 

overnight and filtered, and the product reco\wed. After fi\e further methylations, 

a product (49 mg) was recovered whkh srill shotted d small i.r. absorplion ior 

hydroxyl. After a final merhylation by the Hahomori’ procedure as aho\?, the producr 

(48 mg) had [#xl: + 14’ (C 0.27, chloroform) and shotled only a peak absorption 

band for hydroxyl. hlethanolysis, hydrolysis, reducllon. acetylatioc, and g.1.c. gave 

the results summarized in Table IV. 

TABLE IV 

0.66 s 

O.iO 2 

1.00 01 

I 06 I 
1.10 ‘1 

I.43 ; 
1.43 , 

1.75 II 

‘Calculated from the rauo oi 3,4.6-tr~-0-meth~lg~lact11ol and 2,3-di-U-meth) I~lucitol folIowIng 

reducuon. acerylalion. and g.1.c. of Lhe combined rrac~~ons 4 nfld 5 obinlned by p.c. 
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