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METHYL~-R-D-GLUCOPYRANOSYL) -L-RHAMNOPYRANOSE (AND ITS o~

PROPYL GLYCOSIDE): A HAPTENIC PORTION OF THE MAJOR

GLYCOLIPID FROM MYCOBACTERIUM LEPRAE,

Roy Gigg,* Sheila Payne and Robert Conant
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National Institute for Medical Research,
Mill Hill, London NW7 1AA, U.K.

Received May 9, 1983

ABSTRACT

3,6-Di-O-methyl-D-glucose was prepared vig 5-0O-allyl-1,2-0-
1sopropy11dene—3 O—mefhyl-a—D-glucofuranose and was converted
into 2,4- d1—0-acety1 -3,6- dl—U;methy1—D—g1ucopyranosy1 chloride.
Condensatlon of the chlorosugar with Wethanol or allyl 2, 3-0-
1sopropy11dene—a—L-rhamnopyranos1de gave the corresponding
crystalline B-glyCosides, The allyl &4- -0-(2,4-di-0-acetyl~3,6-
di~-O-methyl-f~D-glucopyranosyl)-2 3—0-1sopropy11dene a-L-rhamno-
pyranoside was “converted into the title compounds and ifito
crystalline 2,3-di-O-acetyl-4-0-(2,4-di~0-benzyl-3,6~di-O-methyl-
B-D-glucopyranosyl)-L—rhamnopyranosyl chloride whlch should
setve as an intermediate for the synthesis of the trisaccharide
portion of the major glycolipid of Mycobacterium leprae.
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INTRODUCTION

Recent1y2’3 it has been shown that Mycobacterium leprae,
grown in the nine-banded armadillo, produces a unique phenolic
glycolipid containing a trisaccharide with the sequence 3,6-di-
O-methylglucose (184) 2,3-di-O-methylrhamnose (l02) 3-O-methyl
rhamnose., This glycolipid shows serological activity, inter-
acting with antibodies in the sera of leprosy patientsS’4 and
thus the synthesis of the oligosaccharide portion was considered
to be of value for further immunological studies, Although the
absolute configurations of the substituted glucose and rhamnose
molecules were not established in the degradative work,3 we have
carried out our initial studies on the synthesis assuming that
the glucose derivative has the D-configuration and the rhamnose
derivatives have the Lfconfiguf;tion, and our synthetic propyl
2,3—dijg—methy1—4,97(g,6-di—9—methyl—652—g1ucopyranosyl)—&frhamno—
pyranoside (gé) shows serological activ’i—ty5 toward antiboEies

prepared against the natural glycolipid.

RESULTS AND DISCUSSION

We aimed for the disaccharide derivative 21, as a key
intermediate in the synthesis, since this would give access to
the title compounds 23 and 27, required for immunological studies,
as well as the acetate 32 and hence the chloride 33 which should be
a suitable intermediate for further condensation to give the complete
trisaccharide which occurs as a component of the glycolipid from
Mycobacterium leprae.

For this purpose, the chloride 10 derived from 3,6-di-0-
methyl-D-glucose (8) was required. 3,6-Di-O-methyl-D-glucose (8)
has bee; prepared via derivatives obtained (i) by metiylation of
the boric acid derivatives of methyl—gfglucopyranosides,6 (ii) by
methylation of 1,Z—Qfisopropylidene—u:g—glucofuranose 5—nitrate,7
(iii) by the action of sodium methoxide on 1,2~-0~isopropylidene-

3-0-methyl-6-0-toluene p—sulphonyl—a—gfglucofuranose7 and (iv) by
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Me
PhCHO QMe R®
OCH,Ph OR OR
(30) R'=Me ; R%R’= H,0OH
(31) R'=Ac;R’REH,0H
(32) R'=Ac;R°R’=H,0Ac
(33) R'=Ac; RPR%:H,CI

methylation of S-beenzyl—l,2-97isopropylidene—a—gfglucofuranose.8
For the present synthesis we chose a differé;t route to 3,6-
di-O-methyl~D-glucose (8) via 1,2-0-isopropylidene-3-O-methyl-
a—gfglucofufgﬁose (_1_).9 Compound 1 was converted into the
trEEyl derivative 2 which gave the allyl ether 3. Hydrolysis
of the trityl group from 3, in acidic aqueous-acetone, gave 5-0-
allyl-1,2-0-isopropylidene-3-0-methyl-o-D-glucofurancse (4),
which was methylated to give the dimethf? ethex 5. Isomer-
isation8 of the allyl group with potassium tert-butoxide in
dimethyl sulphoxide gave the prop-l-enyl ether 6, which was
converted into 8 either by direct acidic hydrolysis of both the
prop—-l-enyl and isopropylidene groups or stepwise by mercury(II)
chloride hydrolysis10 of the prop-I-enyl group to give 3,6-di-0-
7,8 followed by

acidic hydrolysis of the isopropylidene group to give 8.

methyl-1,2-0-isopropylidene-0-D-glucofuranose (7),

Acetylation of 8 with acetic anhydride-pyridine gave a
crystalline mixture of anomers 9, one of which was obtained pure
by recrystallisation, Treatment of the mixture of anomers 9
with a saturated solution of hydrogen chloride in glacial acetic
acid gave the chloride 10.

To confirm the suitability of the chloride 10 for the
preparation of the required glycosides, it was allowed to react
with methanol in the presence of silver carbonate to give

crystalline methyl 2,4-di-O~acetyl-3,6~di~0-methyl-B-D-gluco-
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pyranoside (LL). The anomeric configuration of 11 was
confirmed by 'H NMR spectroscopy and by further conversion, via
methyl 3,6-di-O-methyl-B-D-glucopyranoside (12)(also required
for immunological studiesy, into the known,6 crystalline methyl
2,4—di—2—benzoyl—3,6—di-9fmethyl—Bfoglucopyranoside (13).

The aglycone required for coagensation with the chloride 10,
for the disaccharide synthesis, was allyl 2,3-O-isopropylidene-
a-L-rhamnopyranoside (15). This was obtained by acetonation
of—the crude allyl a-L-rhamnopyranoside (14), prepared by
Fischer glycosidation—Sf L-rhamnose in allyl alcohol, followed
by chromatography to remA;e the small amount of B-isomer also
formed. For future work, on the synthesis of the trisaccharide,
the benzyl ether 17 was required. Benzylation of 15 and
subsequent acidic hydrolysis of the isopropylidene group gave
the crystalline allyl 4-0O-benzyl-o-L-rhamnopyranoside (17).

Condensation of the chloride Eﬁ_with the alcohol 15 under
Helferich conditions, using mercury(II) cyanide in aceto-
nitrile, gave the crystalline disaccharide 18 together with a
small amount of the corresponding o-linked disaccharide 28,

The anomeric configurations of the products were readily
established by comparison of the 'H NMR spectra of the
corresponding diols 19 and 29 prepared by basic hydrolysis of 18
and ‘28, Benzylation of the diol 19 gave 20, which on acidic
hydrolysis to remove the isopropylidene group, gave the key
intermediate 21,

Methylation of 2! gave the tetramethyl ether 22, which on
hydrogenation over Pd-C gave propyl 2,3-di-O-methyl-4-0-(3,6-di~
gfmethy1-8~2fg1ucopyranosy1)—u—é:rhamnopyranoside (23).

Compound gi—&nhibited the interaction of the intact major
glycolipid of Mycobacterium leprae with the antibody, produced
against the glycolipid, in the enzyme-linked immunosorbent assay
('ELISA') J

Isomerisation8 of the allyl group in compound 22 gave the
prop-l-enyl glycoside 24, which on depropenylation with mercury(II)
chlorideIO gave crystalline 2,3-di-O-methyl-4-0-(2,4~di-O-benzyl-
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3,6~di-0-methyl-B-D-glucopyranosyl)-L-rhamnose (30), Hydro-
genolysis of 30 OV;} Pd~C gave the s}?upy disaccharide 27, also
required for immunoclogical studies.

For the preparation of the chloride 33, compound 21 was
isomerised8 with potassium tert-butoxide in dimethyl sulphoxide to
give the prop-l-enyl glycoside 25 which was acetylated to give
the diacetate 26. Hydrolysis of the prop-l-enyl group with
mercury (II) chloridelo gave crystalline 2,3~di-O-acetyl-4-0~
(2,4-di-0-benzyl-3,6~di-0-methyl-Bf-D-glucopyranosyl)-L-rhamnose
(31}, and this on acetylation gave gﬁ anomeric mixtuf; of the
acetates 32 from which a pure isomer was obtained by recrystal-
lisation. Treatment of the anomeric mixture of acetates 32
with a saturated solution of hydrogen chloride in glacial acetic
acid gave the crystalline chloro-derivative 33 which should be
a suitable intermediate for further condensations to give the

trisaccharide portion of the glycolipid.

EXPERIMENTAL

General Procedures, Light petroleum had bp 40-60 oC, and

TLC was carried out on microscope slides coated with silica gel
G (Merck) unless otherwise stated. Solvents were evaporated
under reduced pressure, and rotations were measured with a
Bendix automatic polarimeter, 'H NMR spectra were recorded
with a Bruker WH-270 spectrometer, and fully decoupled L3¢ mMR
spectra were recorded at 50MHz with a Bruker WM-200 spectrometer,
both in CDCl3 using tetramethylsilane as an internal standard,

5-0-Allyl-1,2-0-isopropylidene-3-0-methyl-a~D-glucofura-

nose (4). A solution of 1,2-0-isopropylidene—3-O-methyl-o~
E:giazgzuranose (1)9 (20 g, 85.4 mmol) and triphenylmethyl
zﬁloride (28 g, 100,4 mmol) in pyridine (200 mlL) was kept at

20° ¢ for 24 h. Methanol (10 mL) was added, and after 2 h at

20 OC, potassium carbonate (10 g) was added in portions, and the
pyridine was evaporated, Toluene was evaporated from the residue

to remove the last traces of pyridine, and the crude product 2
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(contaminated with methyl triphenylmethyl ether) was extracted
from the residue with chloroform, The crude product was
dissolved in N,N-dimethylformamide (250 mL) containing allyl
bromide (10 mL, 115,5 mmol), and sodium hydride-oil (7 g,
146 mmol, 507% sodium hydride) was added in portions with stirring.
After 2 h at 20 °C, TLC (ether~light petroleum, 1:1) showed
complete conversion of the alcohol 2 (Rf 0.4) into the allyl
ether i(Rf 0.8). Methanol (10 mL) was added slowly to
decompose the excess of sodium hydride, and the solution was
diluted with water (300 mL) and extracted with ether. The
extract was washed with saturated potassium chloride solution
and dried (K2C03) and evaporated to give crude 2, This was
added to acetone (400 mL) and N-hydrochloric acid (50 mL), and
the mixture was heated under reflux for 2 h when TLC (as above)
showed complete conversion of 2.(Rf 0.8) into the product &
(Rf 0.25), together with triphenylcarbinol and o0il (solvent
front) and some deacetonation product (origin). Sodium
hydrogen carbonate (10 g) was added in portions to the cooled
solution, and the solvents were evaporated off, The crude
product 4 was extracted from the residue with chloroform and
the extract dried (K2C03) and evaporated, The residue was
chromatographed on basic alumina (800 g) in ether, which eluted
the oil and triphenylcarbinol, and subsequent elution with ether-
methanol (24:1) gave the product 4 (16 g, 68%) as a syrup
contaminated with traces of more mobile tritylated by-products.
For analysis a portion was chromatographed on silica gel to
give pure 4, [@133—38.70 (¢ 1, CHC13).
Anal, Calcd for C c, 56,92; H, 8,08, Found: C, 56,88;
H, 8.02.
5-0-Allyl-1,2-0~isopropylidene~3,6-di-0-methyl-o~D-gluco-

13H2906¢

furanose (5). 5-0-Allyl-1,2~0-isopropylidene-3-0O-methyl-o-D

‘glucofuranose (4) (15 g, 54.7 mmol) was dissolved in dry tol;éne
(100 mL) containing methyl iodide (10 mL, 160,6 mmol). Sodium
hydride (2 g, 83.3 mmol) was added, and the mixture was stirred

at 100 °C for 6 h when TLC (ether-light petroleum, 1:1) showed
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complete conversion of 4 (Rf 0.25) into the methyl ether 5
(Rf 0.7). Methanol (10 mL) was added slowly to the cooled
solution, and after adding solid carbon dioxide, the solvent
was evaporated, The product was extracted from the residue
with ether to give 5 (15 g, 95%) as a syrup. For analysis
a portion was chromatographed on silica gel to give pure 5,
[a]§5—31.s° (c 1, CHCly).

Anal, Caled for C14H2406: C, 58.31; H, 8.39. Found:
c, 58.61; H, 8,16,

1,2-0-Isopropylidene~3,6-di~O-methyl-o-D-glucofuranose (7).7’8

Potassium tert-butoxide (5 g, 44,6 mmol) was added to a solution
of compound 5 (14 g, 48,5 mmol) in dry dimethyl sulphoxide (50 mL).
After 2 h at 20 °C, TLC (ether-light petroleum, 1:2) showed
complete conversion of the allyl ether 5 (Rf 0.5) into the prop-
l-enyl ether 6 (Rf 0.6), Ice-water (100 mL) was added, and
the mixture was extracted with ether (3 x 100 mL); the extract
was dried (KZCOB) and evaporated to give 6 (13 g).  Compound 6
was dissolved in acetone-water (9:1, 100 mL) and mercury(II)
oxide (10 g) and mercury(II) chloride (10 g)10 were added to
the stirred solution., After 15 min, TLC (as above) showed
complete conversion of 6 into 7 (Rf 0.1)., The mixture was
filtered through Celite, the residue washed with acetone and
the combined filtrates were evaporated to dryness. The residue
was taken into dichloromethane (100 mL) and stirred with
saturated potassium iodide solution (100 mL) to extract the
mercury salts, The organic layer was separated and dried
(K2C03) and evaporated to give 7 (11 g, 91%) as a syrup, A
portion was chromatographed on silica gel to give pure 7,
(@ 2-48° (o 1, cuory) {1ie.” [a]20-45.9° (c 5, ame1y); L.
[u]D2—46.5° (c 2, CHCI)},
3,6—Di—97methy1—2:glucose (8).6’7

8

»8 (a) A solution of

compound 7 (10 g, 40.3 mmol) in dioxane (60 ml) and N-hydro~
chloric acid (60 mL) was heated under reflux for ! h. Sodium

hydrogen carbonate (5 g) was added in portions to the cooled
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solution, and the solution was then concentrated to near dryness
on the rotatory evaporator, Hot ethyl acetate (200 mL) and
magnesium sulphate (20 g) were added to the residue, and the
extract was filtered and evaporated to a small volume, The
product 8 (7 g, 83.5%7) crystallised, mp 114-116 °c, [a]23

(c 1,H,0, final value) {11t.z mp 113-116 °C, [u]D8+1oz 5 > 61.52°
11t.,8 mp 114-117 °C (0] 27+89° (5 min) > 60° (c 1,H,0)].

(b) A solution of the prop-l-enyl ether 6 (5 g, 17,3 mmol) in
dioxane (30 mL and thydrochloric acid (30 mL) was heated under
reflux for 1 h allowing some of the solvents to evaporate slowly
(to remove the propionaldehyde formed from the hydrolysis of the
prop—l-enyl ether and thus prevent acetal formationll). Sodium
hydrogen carbonate (2.5 g) was added in portioms to the cooled
solution which was then concentrated to near dryness, and the
product 8 was isolated as described in (a) above,

1,2,4-Tri-0O-acetyl-3,6-di~0-methyl-D-glucopyranose (9).

A solution of 3,6-di-O-methyl-D-glucose (8) (2.5 g, 12 mmol) in
acetic anhydride-pyridine (1:2: 30 mL) was kept at 20 °c for

12 h, Iced~water (200 mL) was added, and the product was
extracted with dichloromethane. The extract was washed with
saturated potassium chloride solution, 3N-hydrochloric acid

and saturated sodium hydrogen carbonate solution and dried

(MgSOA) and evaporated to give a mixture of the anomers of the
acetate 9 (3.9 g, 97%7) which crystallised on standing. One

of the anomers, mp 64-66 °C, [ ] 3449,7° (¢ 1, CHCl;) was obtained
pure by recrystallisation from ether-light petroleum,

Anal, Caled for C14H2209. c,50,29; H, 6,63. Found: C, 50,213
H, 6.78,

2,4~Di-0O-acetyl-3,6-di-0-methyl-a-D-glucopyranosyl chloride

(10). A solution of the mixed anomers 9 (14.6 g, 43.7 mmol)

in a saturated solution of hydrogen chloride in glacial acetic
acid (300 mlL) was kept at 20 °¢ for 3 days when TLC (ether)
showed conversion of the acetate 9 (Rf 0,6) into the chloride 10
(Rf 0.8), together with some hydrolysis product of the chloride
(Rf 0,45-0,5). The solution was added slowly with vigorous
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stirring to a mixture of dichloromethane (1 L), water (1 L) and
sodium hydrogen carbonate (750 g)., The dichloromethane layer
was separated and dried (MgSO4) and evaporated to give the crude
chloride 10 (13.7 g) which was purified by chromatography on
silica gel in ether-light petroleum (1:1). Yield 8 g (59%).
Methyl 2,4—Di-gfacety1—3,6—di—9fmethyl-ng—glucopyranoside
(il). The chloride 10 (500 mg, 1.6 mmol) was added to a stirred

mixture of dry methanol (10 mL) and silver carbonate (200 mg).
After 30 min at 20 OC, the silver salts were filtered off and the
solution was evaporated to dryness, The crude crystalline
product was chromatographed on silica gel to give the pure
methyl glycoside 11, (360 mg, 73%), mp 100-101 °c, (from light
petroleum, bp 60-80 0C), [a]§3—30.5° (c 0.97, CHC13). ' NMR &
4.97 (m, B-2, H-4), 4.34 (d, gfl,J]’z = 7,69 Hz), 3.49 (s, C-1l
OQEG) 3.39 and 3.36 (each s, C-3 and C-6 OCE3)’ 2.10 and 2.09
(each s, C-2 and C-4 COCH,); 13¢c NMR 6§ 102.08 (C-1); 81,56;
73.88; 72.323 72.105 70,273 59.85, 58,70, 56.97 (0~CH,).

Anal, Calcd for C]3H2208: c, 50.97; H, 7.24, Found:
Cc, 51.29; H, 6.98,

Methyl 2,4-Di—9fbenzoy1—3,6—di—9fmethy1—8—2:g1ucopyranoside

(l})? A solution of the acetate 11 (600 mg, 1.96 mmol) in
methanol (10 mL) containing sodium hydroxide (400 mg) was kept
at 20 °C for 1 h., Solid carbon dioxide was added, and the
solution was evaporated to dryness, The diol 12 was extracted
from the residue with dichloromethane and treated with an excess
of benzyl chloride in pyridine and the product isolated in the
usual way to give the benzoate 13, mp 159~160 °C (from ether-
light petroleum), [a]§7—12.50 (c 1, CHCLY) {1ic.® mp 155-156 °c,
[a]£9-11.65° (¢ 3, cuci Y},

Allyl 2,3j9fIsopropylidene—a—érrhamnopyranoside (15). L-

Rhamnose monchydrate (23 g, 126.3 mmol) was added to a solution
of hydrogen chloride (6.5 g, 178.3 mmol) in allyl alcohol (200 mlL),
and the mixture was heated under reflux for 2 h. An excess of

sodium hydrogen carbonate was added to the cooled solution, and
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the allyl alcohol was evaporated off, The crude allyl glyco-
side 14 was extracted from the residue with chloroform, and the
extract was evaporated, Toluene was evaporated from the crude
product to remove the last traces of allyl alcohol, and it was
then added to a solution of toluene p-sulphonic acid monochydrate
(2 g, 10,5 mmol) in dry acetone (400 mL). After 4 h at 20 °g,
triethylamine (3 mL) and sodium hydrogen carbonate (2 g) were
added, and the acetone was evaporated off, The residue was
chromatographed on basic alumina (800 g), and the product 15

(TLC in toluene-acetone, 2:1, R_ 0,65)(21 g, 687), contaminated

with a small amount of the B—angmer (Rf 0.55), was eluted with
ether-methanol (97:3) free from more polar by-products, Chroma-
tography on silica gel in ether-light petroleum (4:1) gave pure
15 as a syrup, [GJ§4—36.60 (e 1, CHC1,), 'H NMR § 5,01 (s, H-1),
1.53, 1,36 {each s, c(oc§3)2}, 1.30 (d, H-6).

Anal, Calced for C12H2005: C, 59.0; H, 8.26, Found: C, 59.22;
H, 8.26,

Allyl 4-0-Benzyl-o-L-rhamnopyranoside 7). The alcohol
15 (1'g, 4,1 mmol), bené;l bromide (0,75 mL, 6,3 mmol) and

sodium hydride (300 mg, 12.5 mmol) were stirred in dry N,N-
dimethylformamide (25 mL) at 20 °C for 3 h when TLC (ether-
light petroleum, 1:2) showed complete conversion of lé.(Rf 0.1)
into the benzyl ether lé.(Rf 0.7). Methanol and water were
added, and the product was extracted with ether. The crude
product 16 (containing benzylation by-products) was heated under

reflux for 30 min in methanol (135 mL) and N-hydrochloric acid
(15 mL) when TLC (as above) showed complete conversion of 16 into
the diol lz_(Rf 0.15), An excess of sodium hydrogen carbonate
was added and the solvents were evaporated off. The crude
product was chromatographed on silica gel to give pure 17 (1 g,
83%), mp 68-70 °C (from light petroleum, bp 60-80 °C, [a]§5—71.5
(c 1, CHCL,).

Anal, Calcd for C16H2205: C, 65.28; H, 7,53, Found:

Cc, 65.19; H, 7.20,

o
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Allyl 4-0-(2,4-Di-O-acetyl-3,6-di-0-methyl-g-D-glucopyrano-

sy1)-2,3-0~isopropylidene-a~L-rhamnopyranoside (18). A solution

of the chloride 10 (7.53 g, 24.2 mmol), mercury(II) cyanide
(4.32 g, 17 mmol) and the alcohol 15 (4.7 g, 19.2 mmol) in dry
acetonitrile (40 mL) was heated under reflux for 1 h when TLC
(toluene-acetone, 2:1) showed complete conversion of the alcohol
15 (Rf 0.65) into a product (Rf 0.7) (with the same mobility as the
chloride 10), together with some hydrolysis product of the
chloride (Rf 0.4). The mixture was evaporated to dryness, and
the product was extracted with ether, The extract was washed
with saturated potassium iodide solution (to remove mercury salts),
dried (MgSOA) and evaporated, Chromatography on silica gel in
ether~light petroleum gave the product (7.9 g) which partially
crystallised on standing and recrystallisation from light
petroleum (bp 60-80 %) gave the pure disaccharide 18 (5.3 g,
427 from the chloride 10), mp 84-85 °C, [0]2%-49.4° (c 1, cHOL,),
'H NMR & 5,00 (s, H~1, rhamnose), 3.39, 3.34 (each s, OCH,),
2,11, 2,08 (each s, COCEB), 1,53, 1.35 (each s, C(CEB)Z)’ 1.25
(d, H-6, rhamnose). '°C NMR § 133.98 (0~CH=) 118,26 (CH,=CH-),
109,62 (MEZE)’ 100.2 (C-1, glucose), 96.36 (C-1, rhamnose) 81.61;
73.80; 72.61; 72.45; 70.57; 59.87; 58,68 (Ong3); 28,16, 26,67
(C-(QH3)2).

Anal, Calcd for C24H38012: C, 55.59; H, 7,39, Found:
C, 56.04; H, 7,98,

Allyl 4-97(3,6-Di-97methyl—Bzg—glUCOPyranosyl)-2,Bfg—

isopropylidene~a~L-rhamnopyranoside (19) and Allyl 4-0-(3,6-di-

Qfmethyl—afg—glucopyranosyl)—2,3-gfisopropylidene-a-Lfrhamno—

pyranoside (29), A solution of the crystalline disaccharide 18
(100 mg, 0.2 mmol) and sodium hydroxide (100 mg, 2.5 mmol) in
methanol (20 mL) was kept at 20 °C for 2 h when TLC (ether)
showed complete conversion of 18 (Rf 0.85) into the product lg
(Rf 0.5). Solid carbon dioxide was added, and the solution was
evaporated to dryness, Extraction with ether gave the product

19 (80 mg, 95%) as a syrup, [a]§7—50.3° (e 1, CHCl3), 7 NMR §



12: 33 23 January 2011

Downl oaded At:

ALLYL GROUP. 14 219

5.00 (s, H-1, rhammose) 4.57 (d, J] 2

H
3.66, 3,39 (each s, OQ§3), 1.52, 1,34 each s, C(QE3)2 R
(d, H-6, rhamnose).

= 7.2 Hz, B-1, glucose),
1.28

Similar hydrolysis of a portion (200 mg) of the material
from the mother liquors of the recrystallisation of 18 showed

two products on TLC (as above}, with R_. 0.5 and Rf 0.4, in

approximately equal proportions. Theﬁe were separated by
chromatography on silica gel to give 19 (75 mg, 457)(R 0,5) and
29 (70 mg, 427)(R 0.4) as a syrup, [Q]D +55,6° (c1, CHCl ),
'y NMR 8 5.00 (s, _11— , rhamose), 4.97 (d, Jl’z 4,1 Hz, 5-1,
glucose), 3.67, 3.41 (each s, QCEG), 1.53, 1.33 each s, C(C_EB)2 ,
1,26 (H-6, rhamnose).

Allyl 4-0-(2,4-Di-0-benzyl-3,6-di-O-methyl-B-D-glucopyra-
nosyl)-2,3~0-isopropylidene~0~L-rhamnopyranoside (26). The

diol 19 (2g, 4.6 mmol) obtained from the crystalline disaccharide
18 by hydrolysis as described above, was benzylated with benzyl
bromide (2ml, 16,7 mmol) and sodium hydride (500 mg, 21 mmol)
in N,N~dimethylformamide (25 mlL) and the product was isolated as
described above for the preparation of compound 17,
Chromatography of the crude product on silica gel gave pure
20 (2.5 g, 88%) as a syrup, [a]§6-25.9° (c 0.7, CHC1,).
Anal, Calcd for C34H46010. C, 66,43; H, 7.54., Found:
C, 66.62; H, 7,34,
Allyl 4-97(2,4-Di-97benzy1—3,6—di-9fmethyl-Sjgrglucopyra—

nosy1)—aj£rrhamnopyranoside (21), A solution of the isopropy-

lidene derivative 20 (5.7 g, 9.3 mmol) in methanol (99 mL) and
10 gfhydrochloric acid (1 mL) was heated under reflux for 30 min
when TLC (ether-light petroleum, 1:1) showed complete hydrolysis
of 20 (Rf 0.8) into the diol 21 (Rf 0). An excess of sodium
hydrogen carbonate was added to the cooled solution, and the
methanol was evaporated off, The crude product was chromato-
graphed on silica gel to give pure 2! (5 g, 94%) as a syrup,
[a]]§6—41.9° (c 0.86, CHCL,),

Anal, Calcd for 031H42010‘ C, 64.79; H, 7,37. Found:
C, 64,50; H, 7,52,
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Allyl 4-0-(2,4-Di-O-benzyl-3,6~di-O-methyl-B-D-glucopyra-

nosy1)-2,3-di-0-methyl-a-L-rhamnopyranoside (22). Compound 21
(2 g, 3,5 mmol), sodium hydride (500 mg, 20,8 mmol) and methyl
iodide (2 mlL, 32 mmol) in N,N-dimethylformamide (50 mL) were

kept at 20 oC for 2 h when TLC (ether) showed complete conversion
of 21 (Rf 0.45) into a product (Rf 0.75), Methanol and water
were added and the product (1.9 g, 90%) was extracted with ether,
For analysis a portion was chromatographed on silica gel to give
pure 22 as a syrup, [oc] 1%6-29.‘70 (c 1, CHC13).

Anal. Calcd for C33H46010: c, 65,76; H, 7,69, Found:
C, 65.53; H, 7.43.

Propyl 4-0-(3,6-Di-0-methyl-g-D-glucopyranosyl}-2,3-di-0-

methyl-a-L-rhamnopyranoside (23), A solution of compound 22
(600 mg, I mmol) in ethanol (20 mL) containing Pd-C (Fluka 107,

300 mg) was stirred in the presence of hydrogen at atmospheric
pressure for 12 h, The catalyst was filtered off, and the
solvent was evaporated to give 23 (360 mg, 857) as a syrup,
[0]26-46.1° (c 1.22, CHC1,), 'H NMR 6 4.83 (s, H-1, rhamose),
4,41 (4, J1,2 = 7.2 Hz, B-1, glucose), 3.87, 3.82, 3,49,

3.47, 3.39 (OQE and O-CH,-CH —CH3), 1,35 (d, B-6, rhamnose) ,

3 2 "2
0,92 (t,OCH_CH_CH ); *3C NMR, & 105.88, 97.05, 85.80, 82.10,

2723
80.90, 76.22, 75.25, 74,28, 73,08, 71,46, 69,50, 67.71, 60,61,
59.73, 59.14, 56.56,
Anal. Calced for CI9H36OlO: C, 53.76; H, 8.55, Found:
C, 53.41; H, 8.48,

4—97(2,4—Di—97benzy1—3,6—di-97methyl—B—E—glucopyranosyl)-

2,3-di=0-methyl-L-rhammopyranose (30). A solution of compound
22 (200 mg, 0,33 mmol) in dry dimethyl sulphoxide (20 mL) con-

taining potassium tert-butoxide (500 mg, 4.4 mmol) was kept at

20 °C for 3 h when TLC (ether-light petroleum, 2:1) showed
complete conversion of the allyl glycoside 22 (Rf 0.6) into the
prop~l-enyl glycoside 24 (Rf 0.65), Ice-water was added, and
the product 24 was extracted with ether. The prop-l-enyl group
was hydrolysed from 24 by mercury(II) chloride-mercury(II) oxide,

as described above for the preparation of compound 7, and the
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crude product was recrystallised from light petroleum (bp 60-80 °¢)-

ethyl acetate to give 30 (140 mg, 75%), mp 104-104.5 oC, [0456_

3.8% (c 0.92, cHcl
Anal, Calcd for C3OH4ZO]O: C, 64,043 H, 7,52, Found:

C, 64,09; H, 7.59.
4—97(3,6-Di—9fmethyl-B—grglucopyranosy1)—2,3—di—9fmethyl—£:

final value).

rhamnopyranose (27),  Compound 30 (120 mg, 0.2 mmol) was treated

with hydrogen over Pd-C (as described above for the preparation

of compound 23) and the product 27 (75 mg, 92%) was obtained as

a syrup,[u]g[‘-n.z" (c 118, CHCl,,
Anal, Calcd for CI6H3OOIO: c, 50.25; H, 7.91, Found:

c, 50.13; H, 7.90.
2,3-Di-O-acetyl-4-0-(2,4-di-0-benzyl-3,6-di-0-methyl-g-D-

final value).

glucopyranosyl)-L-rhamopyranose (31). A solution of compound

21 (840 mg, 1.5 mmol) in dry dimethyl sulphoxide (25 mL) containing
potassium tert-butoxide (2 g, 17.8 mmol) was kept at 50°C for 5 h
when TLC [ether, Kieselgel-60 plates (Merck No. 5721)] showed
complete conversion of the allyl glycoside 21 (Rf 0.5) into the
prop~l-enyl glycoside 25 (Rf 0.55). Ice-water was added, and
the product was extracted with ether, The product 25 was acetyl-
ated with acetic anhydride-pyridine (1:2) at 50 °c for 2 h, and
the product was isolated in the usual way to give the acetate 26
TLC (ether), Rf 0.9 «+ The prop-l-enyl group was hydrolysed
with mercury(I1) chloride~mercury(II) oxide (as described above
for the preparation of compound 7) and the crude product was
crystallised from light petroleum (bp 60-80 °¢) -ethyl acetate
to give 31 (600 mg, 667), mp 170-170.5 °C, [a]§5+4.5° 1,
CHC13, final value). TLC (ether) Rf 0.75 and 0.7 for the two
anomers.
Anal, Calced for C32H42012: C, 62.12; H, 6.84, Found:
c, 62,65; H, 6.80,
1,2,3-Tri-0-acetyl-4-0-(2,4-di-0-benzyl-3,6-di~O-methyl-B-

grgluCOpyranosy1)—Lfrhamnopyranose (32). Compound 31 was acetyl-

ated with acetic anhydride-pyridine (1:2) at 50 °C for 2h, and

the product isolated in the usual way. TLC (ether-light petrol~
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eum, 3:1) showed a major anomer (Rf 0,65) and a minor anomer
(Rf 0.6). Crystallisation from light petroleum (bp 60-80 °cy -
ethyl acetate gave the major anomer of 32, mp 112-112,5 OC,
[2)7°-30.0° (¢ 1, GHC1,).
Anal. Calcd for C34H44013' c, 61,80; H, 6.71. Found:
C, 62.39; H, 6.71,
2,3—Di-9facety1—4—9f(2,4-di-gfbenzy1—3,6—di—9fmethy1—81£—

glucopyranosyl)-&;rhammopyranosyl chloride (33). The mixed

anomers 32 (300 mg, 0.45 mmol) were kept in a saturated solution
of hydrogen chloride in glacial acetic acid (20 mL) for 18 h at
20 °C when TLC (ether-light petroleum, 2:1) showed complete
conversion of the acetates 22 (Rf 0.6, 0.65) into the chloride 23
(Rf 0.7), together with a small amount of él_(Rf 0.25-0.3) (from
hydrolysis of the chloride). The product was isolated as
described for compound 10 and crystallised on standing. Re-
crystallisation from light petroleum (bp 60-80 °c) - ethyl
acetate gave the chloride 33, mp 102-103 °c, [a]gs-SB.So (c 1,
CH,CL,).

Anal, Calcd for C_ H CIO : C, 60.32; H, 6.49; Cl, 5.56:

32741
Found: C, 60,09; H, 6,80; C1, 5.18.
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