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ABSTRACT

Condensation of methyl 4-O-acetyl-3-0-(2 3 4-tri-O-acetyl-«-L-Thamnopyrano-
syl)-z-L-rhamnopyranoside with 2,3,4,6-tetra-O-benzyl-#-b-glucopyranosyl chloride
gave a mixture of methyl O-[2,3,4,6-tetra-O-benzyl-«- (4) and -f-D-glucopyranosyl }-
(1-2)-0-[(2,3,4-tr1-O-acetyl-g-L-thamnopyranosyl)-(1 — 3)]-4-O-acetyl-a-L-rhamno-
pyranoside (2) in 43 7 proportion n 63 % yield After chromatographic separation
removal of the benzyl and acetyl groups gave methyl O-v-p-glucopyranosyl-(1—2)-
[O-u-L-rhamnopyranosyl-(1 —3)]-a-L-thamnopyranoside and the 8 anomer Re-
moval of benzyl groups of 4 was followed by tritylation, acetylation, and detritylation
of the z-D-glucopyranosyl group, and finally condensation with benzyl (2,3,4-tr1-O-
benzyl-D-glucopyranosyl chloride)uronate gave a mixture of two tetrasaccharides
(15 and 16), containing the «- and f-D-glucopyranosyluronic acid groups in the
ratio 81 19, and an overall yield of 71 %, After chromatographic separation, alkaline
hydrolysis and hydrogenation of 15 gave methyl O-«-D-glucopyranosyluronic acid-
(1—6)-0-g-p-glucopyranosyl-(1 —2)-[ O-7-L-rhamnopyranosyl-(1 —3)}-z-L-rhamno-
pyranoside The f-» anomer was obtamned by similar treatment of 16 6-0-7-D-Glu-
copyranosyluronic acid-«,-D-glucopyranose was synthesized as a model compound

INTRODUCTION

The availability of an antibody of restricted heterogeneity would be of great
advantage for the study of antigen—antibody interaction Such antibodies may be

2

mnduced with an artificial antigen of well-defined chemical structure! 2 In addition,
study of the conformation of the artificial antigen 1n solution may provide valuable
information on the chemical nature of the antigen—antibody interaction
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Capsular polysaccharides as models for artificial antigens are of interest because
their immunological properties have been extensively nvestigated® * Among them,
the structure of the repeating unit (1) of the capsular polysaccharide of Streptococcus
pneumomae. type II (S2) has been established by Kenne ef a/> The immuno-
dominant group of this antigenic polysaccharide 1s the «-D-glucopyranosyluronic
acid group of the side-chain and our ultimate goal 1s the total synthesis of the re-
peating unit 1 In this report we describe the synthesis of the trisaccharide, methyl
O-(7-L-thamnopyranosyl}-(1 —3)-[ O-7-pD-glucopyranosyl)-(1—2)]-«-L-rhamnopyra-
—= 3}- &-t-Rhap (1—-—3‘-0(-'_-F<‘hcp-(1——3)—/5-L—Flhup-(1——-4)-0(- 0-Gicp-(1—a

i
|

X -0-Gicp

1
-0
[}

i

|

1
X-0-GicpA

1

no.ide (5) and of the tetrasaccharide, methy! O-(a-L-rhamnopyranosyl)-(1—3)-[O-
(#-D-glucopyranosyluronic  acid)-(1—6)-O-(«-D-glucopyranosyl)-(1—2)]-«-L-rham-
nopyranoside (16), the side-chain of which inhibits 70%, of the precipitation of anti-
bodi=s In previous communications, we have described the synthesis of a disaccharide®
and ieported briefly on a trisaccharide” that are parts of the repeating unit (1) of
S pneumoniae type 11

RESULTS AND DISCUSSION

A major problem in the synthesis of tetrasaccharide 16 1s the presence of two
glycosidic bonds 1n cs disposition® to OH-2 From the various possible routes, we
selected the addition of an «-D-glucopyranosyl group to the partially protected di-
saccharide methyl 4-O-acetyl-3-0-(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-o-L-
rhamnopyranoside (2), followed by the addition of an #-D-glucopyranosyluronic acid
group to the protected trisaccharide 8 This route allows for a better understanding
of the n m r data of the various intermediates and, consequently, an easier assign-
ment of the anomeric configurations of the oligosaccharides synthesized

Condensation of methyl 4-O-acetyl-3-0-(2,3,4-tri-O-acetyl-a-L-rhamnopyrano-
syl)-a-L-rhamnopyranoside® (2) with 2,3,4,6-tetra-O-benzyl-«-D-glucopyranosyl! chlo-
ride® (3) in ether—1,2-dimethoxyethane containing silver perchlorate catalyst gave
a 43 7 muxture of methyl 0-[2,3,4,6-tetra-O-benzyl-«- (4) and -B-D-glucopyranosyl ]-
(1-2)-0-[(2,3,4-tr1-O-acetyl-z-L-rhamnopyranosyl)-(1 — 3) ]-4-O-acetyl-g-L-rhamno -
pyranoside (9) 1in 637 yield Compounds 4 and 9 were readily separated by column
chromatography on silica gel At this stage, the anomeric configuration of the p-
glucopyranosyl group could only be determined by the mode of synthesis, which
leads preferentially to «-D-glycosides, and by the optical rotations [«]p +244°
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for 4 and —13 2° for 9 Compounds 5 and 10 were obtained by hydrogenation of 4
and 9, respectively, 1n methanol 1n the presence of palladium-on-charcoal, followed
by treatment of the products with sodium methoxide The anomeric configuration
of 5 and 10 was readily established on the basis of their rotations ([#], +153°
for 5 and —31° for 10) and by comparing their n mr data These were indicative
of a cis-disposition of H-1 and H-2 of 5 owing to a coupling constant <4 Hz (J,- ,

3 5 Hz)*, and a trans-disposition of H-1 and H-2 of 10, the coupling constant being
between 6 and 9 Hz (J, > 78 Hz) The trisaccharide 8 having OH-6 free in the
a-D-glucopyranosyl group was prepared by O-debenzylation of 4 to give 6, selective

*By convention, H corresponds to the protons of the a-L-thamnopyranosyl residue substituted at
0-2 and O-3, H' to those of the az-L-rhamnopyranosyl residue, and H” and H’” to those of the
a-D-glucopyranosyl and a-p-glucopyranosyluronic acid residues, respectively
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tritylation followed by acetylation to give 7, and subsequent removal of the trityl
group

In order to evaluate conditions for the synthesis of 15 and 17, we prepared the
disaccharide 13 as a model compound 1,2,3,4-Tetra-O-acetyl-S-p-glucopyranose'®
(11) was dissolved 1n ether-1,2-dimethoxyethane containing silver perchlorate, and
treated with benzyl (2,3.4-tri-O-benzyl-D-glucopyranosyl chloride)uronate (12) The
condensation took place almost immediately and, after deprotection, the nmr
spectrum of 14 showed that the %-p anomer had been formed preferentially, in 599
yvield (J; > <3.5 Hz) To our knowledge, the only published preparation'! of 1so-
maltouronic acid was accomplished by oxidation of 1somaltose obtained from the
acid reversion of D-glucose'? The synthesis of the tetrasaccharides 15 and 17 was
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performed 1n the manner just described, namely by adding chloride i2 to a solution
of 8 1n ether containing silver perchloiate as catalyst, and molecular sieves as acid
acceptor Both compounds, 15 and 17, were separated by column chromatography
and obtained 1n 81 19 proportion, in 729, overall yield based on 8 They showed R,
values of 0 48 and 0 40. and [«], values of +51 and +39°, respectively The anomeric
configurations were definitely established on the basis of the n mr data (for 16,
0507,J; , 35Hz for 18, 6 449, J, , 73 Hz), and of the optical rotations
([#]p +56° for 16 and +5° for 18) for the deprotected tetrasaccharides The
stability of the chemical shift of the anomeric proton of the «-p anomer of the gluco-
side moiety 1s also of interest o 504 for 5 and 16, and 5 03 for 18

EXPERINENTAL

General methods — Evaporations were conducted i vacuo with the bath
temperature kept below 40°. Analytical thin-layer chromatography (t1c¢ ) was per-
formed on precoated plates of silica gel (Merch 60 F-254) with solvents (v/v) (4) 1 1
ethyl acetate-hexane, (B) 2 1 ethyl acetate-hexane, (C) | | ether—hexane, (D) 2 1
ether—hexane, (£) 2 1 dusopropyl ether—methanol, and (F) 3 3 2 2-propanol-
ethyl acetate—water. and detection with the phosphomolybdic reagent, the R values
were measured on 25 x 7 3-cm plates, thickness 0 25 mm Column chromatography
was performed on silica gel (Merck 60F-254, 70-230 mesh for dry column chromato-
graphy) N mr spectra were recorded with Vanian T-60 or Bruker HX-270 spectro-
meters with tetramethylsilane or acetone as iternal standard, chemuical shifts are
aven 1n o values (Me,S1 signal as 0) I r spectra were recorded with a Perkin—Elmer
Model 237 spectrophotometer Melting points wete determined with a Mettler FP-2
apparatus The microanalyses were performed by Dr W Manser Zurich Switzer-
land, and Galbraith Laboratories, Inc, Knoxville, TN

Metin! O-(2,3,4,6-ret1 a-O-benzyl-v-D-glucopyianosyl)-(1 — 2)-0-[(2,3,4-11 1-O-
acetyl-o-L-1 hamnopyi anosyl)-(1— 3)]-4-O-acery I-a-L-1 hamnopyr anoside (4) — To a
solution of methyl 4-O-acetyl-3-0-(2,3,4-tri-O-acetyl-g-L-rhamnopyranosyl)-a-L-
rhamnopyranoside® (2 985 mg, 2 mmol) 1n dry 1,2-dimethoxyethane (8 mL) under
nitrogen, was added a 0 1nmsolution of silver perchlorate in ether (35 mL) and powdered
4-A molecular sieve (I g) The mixture was stirred for 2-3 h, and then 2 3,4,6-tetra-O-
benzyl-o-D-glucopyranosyl chloride® (3, 1 68 g, 3 mmol) dissolved n ether (5 mL)
was added dropwise in the dark The progress of the reaction was monitored by
tlc and, after 15 h, the mixture was filtered on a Celite pad, the solvents were evap-
orated, and the resulting syrup was chromatographed on silica gel (500 g, solvent 4)
Two fractions having R values 0 39 and 0 44 (solvent D) corresponding to 4 and 9,
respectively, were recovered, in the ratio of 43 7 (overall yield 63%,) The reaction
was performed under rigorously anhydrous conditions 1n order to avoid formation
of hydrolytic compounds from 3, which may be eluted with 9, none were observed
by tlc The fractions corresponding to 4 were evaporated to a syrup, [7]2° +24°

(¢ 11, chloroform), tlc (D) R 044, vMC1 2940, 1750 (CO), 1370, and 1225 cm ™",

max



198 D SCHWARZENBACH, R W JEANLOZ
‘H-nmr (60 MHz CDCl3) & 750-695 (m, 20 H, Ph), 520-330 (m, 25 H),
321 (s.3H,OMe).211,209,193and 183 (4s,4 x 3H, OAc) and 1 11 and 107
(2d,2 x 3H.Js¢ =Js ¢ = 56 Hz, H-6 and -6")

Anal Calc for CssHggO,5 C. 6508, H, 6 55, O. 28 37 Found C. 6487,
H, 6 47, O, 28 31

Methy! O-(2.3.4.6-tctra-O-benz=y I-B-p-glucopy 1 anosy -(1— 2)-[ O-(2,3 4-1:1-O-
acety l-g-L-1 hamnopy ranosy 1)-(1 — 3) 1-4-O-acety [-o-L-t hamnopy 1 anoside (9) — Com-
pound 9 was obtained as described in the previous paragraph, amorphous, m p
49-50 5°, [«]2® —13 2° (c 1 3, chloroform), t1c (D) Rg0 39, vhBr 2940, 1750 (CO),
1460, 1375, and 1230 cm™!'. !H-nm r (60 MHz CDCl;) 57 50-7 05 (m 20 H, Ph),
553-34 (m, 25 H), 328 (s, 3 H, OMe), 217,211,195, and 18 (45,4 x 3 H,
OAc),and 1 12and 105 (2d.2 x 3 H Js¢ = Js ¢ = 6 Hz, H-6 and -6")

Anal Calce. for C55Hg60,5 C, 6508, H, 6 55. O, 28 37 Found C, 6510, H
661, 0, 2824

Methyl O-z-pD-glucopyranosyl-(1— 2)-O-[ a-L-thamnopy 1 anosy I-(1— 3) |-a-L-
rthamnopy ranoside (5) — Compound 4 (100 mg, 0 98 mmol) was treated with Q Im
sodium methoxide (10 mL) for 10 h at room temperature The solution was passed
through a column of Dowex 50 (H¥), and then hydrogenated in the presence of
109 palladium-on-charcoal (60 mg, Fluka) for 5 h at 3 atm. The catalyst was filtered
off. and the solution evaporated to give an amorphous powder, mp 157-158 5°,
[#13° +153° (c 10, water), tle. (F). Re 055. vh5r 3400 (OH), 1455, 1395, 1140,
and 1060 cm™ ', '"H-nmr (270 MHz, D,O) 6 514 (s, 1 H, H-1), 504 (d, | H,
Jy » 35 Hz H-1"), 485 (s, 1 H, H-1"), 398-3 39 (m. 14 H), 341 (s, 3 H, OMe),
and 131and 128 (2d,2 x 3 H,J5¢ = Js ¢ =~ 538 Hz, H-6 and -6")

Anal Calc for CgH;3,0,3; 15 H,O C, 4444  H. 726 Found C, 44 23.
H, 709

Metinl O-B-D-glucopyranosy I-(1—2)-O-[ a-vL-1hamnopyranosyl-(1 - 3) J-o-L-
rthamnopyianoside (10) — Compound 10 was obtamed in amorphous form as de-
scribed for 5, mp 156-158°, [a]3® —31° (¢ 09, water), tlc (F) Rg 057, vho3r
3400 (OH), 1640 1075, and 980 cm™ ', '"H-n mr (270 MHz, D,0). § 505 (d, 1 H,
Jy»116Hz, H-1),496 (d, | H, /, , 116 Hz, H-1"), 458 (d, 1 H, J; , 78 Hz,
H-17),407-332 (m, 14 H),341 (5,3 H,OMe),and 13(d,2 x 3 H,Js56=J5 ¢ =
55 Hz)

Anal Calc for C;gH;3,0,, 075 H,O C, 4564, H, 715 Found C, 45 86,
H, 714

Methyl O-u-D-glucopyranosyl-(1— 2)-0-[(2,3,4-tr1-O-acetyl-u-L-rhamnop} rano-
53 0)-(1 - 3)-4-O-acety I-v-L-t hamnopyi anoside (6) — Compound 4 (600 mg, 059
mmol) was dissolved in methano! (25 mL) and hydrogenated in the presence of 109
palladium-on-charcoal (600 mg) for 4 h at 3 atm The catalyst was filtered off and
the methanol evaporated to give 6 (375 mg, 9%), which was crystalhized from 2-
propanol-ethyl acetate, mp 111-112°, [a]3° +18 6° (c 1 0, methanol), tlc (F)
R 081, vRBr 3450 (OH), 1750 (CO), 1377, 1225, and 1050 cm™*, 'H-n m r (60 MHz,

2 "max

CDCl;) 6530-345(m, 17H).332(s 3H,OMe),21,203,and20 (3 s, 6 H, and
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2 x 3H,OAc),and 121 and 108 2d,2 x3H,J5,=J5 ¢ =~ 5Hz,H-6and-6")
Anal Calc for C,;H,4,0,5 C, 4954, H, 6 47 Found C, 49 26, H, 6 49
Methyl O-(2,3,4-11i-O-acet} I-6-O-triphenyimethy I-o-D-glucopri anosy -(1 — 2)-

0O-[(2,3,4-111-O-acetyl-a-L-+ hamnopy 1anos yl)-(1 — 3) ]-4-O-acety |- - L-rhamnop) 1 ano-

side (7) — Compound 6 (240 mg O 37 mmol) was dissolved in dry pyridine (2 mL),

and recrystallized chlorotriphenylmethane (106 mg, 038 mmol) was added The

mixture was heated under nitrogen 1n a sealed tube overnight at 80° The reaction
was monttored by tlc (Rg 072, E) Then, acetic anhydride (0 1| mL, 7 8 mmol)
was added at 0° and, after 3 h at this temperature. the mixture was kept overnight
at room temperature It was then poured mto 1ce—water (30 mL), and the solution
was extracted with chloroform (3 x 10 mL) The extracts were washed with water

(10 ml), sodium hydrogencarbonate (10 mL), and water (10 mL), dried (magnesium

sulfate), and evaporated to give 295 mg (789;) of 7 as an amorphous powder, m p

95-98°, [«]2° +552° (¢ 1 0, chloroform), tlc (4) R, 042, vABr 2960, 1750 (CO),

1375, 1225, and 1050 cm™" 'H-nmr (60 MHz, CDCl;) & 7 50-7 00 (m, 15 H, Ph),

560-310 (m, 17 H), 332 (s, 3 H, OMe), 21. 202,20, 196, 189, 173 and | 68

(75,7 x 3H,OAc),and 1 19and 112(2d 2 x 3 H,Js54 =Js ¢ = 52 Hz, H-6

and -6")

Anal Calc for C;,H,0,, C, 6105 H, 611, O, 3284 Found C 6093

H, 612, O, 32 58
Methyl O-(2,3,4-11 1-O-acetyl-x-D-glucopyranosyl)-(I— 2)-[ (2, 3,4-11 i-O-aceryi-o-

L-thamnopyi anosyl)-(1— 3)-4-O-acetyi-a-L-rhamnop) 1 anoside (8) Compound 7

(195 mg, 0 19 mmol) was dissolved in methanol (5 mL) and hydrogenated in the

presence of 109/ palladium-on-charcoal The catalyst was filtered off and the solvent

evaporated to give 139 mg (949,) of 7, which was crystallized from ethyl acetate—
hexane, m p 99-100 7°, [«]3° +48 6° (¢ 0 8. chloroform), tlc (B) Ry 031 X8

3525 (OH), 1750 (CO), 1375, 1230, and 1050 cm™!, 'H-nmr (60 MHz, CDClI;)

8 570-3 55 (m, 17 H), 331 (s, 3 H, OMe), 2 15-1 90 (m, 21 H, OAc), and 1 22 and

118(2d,2 x 3H,Js54 =Js ¢ = 6 Hz, H-6 and -6")

Anal Calc for C;3H,30,, C, 5077, H, 620, O, 4303 Found C. 5070

H, 6 30, O, 4293
Benzyl (2,3,4-111-O-benzyl-p-glucopyranosyl chioride)uionate (12) — This

compound was obtamed by use of a modification of the method proposed by Pravdic

and Keglevié!3, dry ether replacing acetic acid After 4 days, the solution was
evaporated, and the residue treated by several additions and evaporations of benzene

The residual syrup was used without further purification (estimated yield from tlc

data 100%), tlc (D) Rz 050 and 057
1,2,3,4-Tetra-O-acetyl-6-O-(benzyl 2,3,4-111-O-benzyl-u-D-glucopyr anosy lui o-

nate)-f-p-glucopyranose (13} — 1,2,3,4-Tetra-O-acetyl-f-p-glucopyranose'® (11,

174 mg, 0 5 mmol) was dissolved 1n ether (5 mL) containing 1,2-dimethoxyethane

(05 mL) A 0 1M solution (5 mL) of silver perchlorate and chloride 12 (344 mg,

0.6 mmol) dissolved 1n ether (1 mL) were added 1n the dark After 2 h, the insoluble

material was filtered off and the solvent evaporated Chromatography of the residue
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on silica gel (100 g solvent 4) gave 260 mg (59 %;) of amorphous 13, m p 4647 5°,
[2]3° +169° (c 12, chloroform), tlc (4) Re 071, yhB 3040, 2940, 1760 (CO),
1500 and 1460 cm™ ', 'H-n m r. (60 MHz. CDCl;) 8 74-70 (m, 20 H, Ph), 5 68
d.1H J, ,8Hz. H-1),530-333 (m, |19 H),and 1 99.195.and 1 87 (3s, 6 H. and
2 x 3 H, OAc)

Anal Cale for CugHs,0, C, 6515, H 592 0O, 2893 Found C, 6503,
H.594 0.2904

6-O-(x-D-Glucopy 1 anos) lui onie acid)-o, fi-pD-glucopr 1 anose (14) — Compound 13
(50 mg 0 56 mmol) was dissolved 1n a muxture of methanol (7 mL) and triethyl-
amine (3 mL) After being kept for 15 h at room temperature, the solution was
evaporated. and the residual triethylamime removed by evaporation of ethanol from
the residue The resulting syrup was dissolved 1n methanol (5 mL) and hydrogenated
in the presence of 109} palladium-on-charcoal (50 mg) at 3 atm After filtration and
evaporation of the solvents, the crystalline residue was recrystallized from ethanol
to give 16 mg of 14 (83%), m.p 186-188°. [o]2° +71° (¢ 08, water), tlc (F)
Ry 036 vhBr 3380 (OH), 1727 (CO), 1425, 1260, and 1040 cm~'. 'H-nmr (270
MHz, D,0) 6523 (d 03 H, J; » 375 Hz, H-12 of z-D-glucopyranose anomer),
496 (d,07 H, J, , 342 Hz, H-1"2 of -D-glucopyranose anomer), 494 (d, 03 H
Jy » 28 Hz, H-1'2 of 2-D-giucopyranose anomer), 467 (d, 07 H, J, , 7 86 Hz,
H-18 of f-p-glucopyranose anomer), 4 07-3 46 (m, 8 H, H-2 -2’ -3, -3’ -4, -4/, -5,
and -57). 327 (d- | H. Jg, ¢» S 5 Hz. H-6a), and 3 24 (d, 1 H, H-6b)

Anal Calc for C,,H,,0,, H,0 C,4022 H, 618 Found C, 4000, H, 587

Metlyl  O-(benzyl 2,3,4-t11-O-benzy [-a-D-glucopyi anosyhu onate)-(1 — 6)-O-
(2 3,4-111-O-acetyl-z-p-glucopyr anosy 1)-(1— 2)-[ O-(2,3,4-11 1-O-acetyl- a~L-1 hamnop) -
ranosyl)-(1— 3)}-4-O-acetyl-u-L-1 hamnopy 1 anoside (15) — Trisaccharide 8 (78 mg
0.1 mmol) was dissolved under nitrogen 1n a solution of 0O Ia silver perchlorate in
ether (3 mL) containing | 2-dimethoxyethane (03 mL) Powdered 4-A molecular
sieves (150 mg) were added and the miature was stirred for 2 h at room temperature
Then, chlornide 12 (86 mg, 0 15 mmol) dissolved in ether (I mL) was added at one
ume. and the stirring was continued for 4 h. The solid material was filtered off, tne
solvents were evaporated, and the residue was chromatographed on silica gel (100 g,
5 3, vyv, ethyl acetate—hexane) to give 75 mg of 15 and 18 mg of 17 (ratio 81 19,
overall yield 71 74) Compound 15 was recrystallized from methanol, m p 173-174°,
[#15° +57° (¢ 1 1, chioroform). tlc (4)° Rp 048, vhEr 2940, 1750 (CO), 1460,
1375, 1230, and 1050 cm™*. 'H-n m r (270 MHz, CDCl;) § 7 28-6 89 (m, 20 H, Ph),
540-340 (m, 22 H), 332 (5, 3 H, OMe), 212,211,206,202,201,19, and 1 84
(7s,7 x 3H.OAc),and 1 22 and 1 16 2d,2 x 3H,Js4 = J5 ¢ = 601 Hz, H-6
and -6")

Anal Calc for Cg;HgyO,; C, 6109, H, 612; O, 3279 Found C, 60 95,
H 620. 0, 3259

Methyl O-(benzyl 2.3,4-111-O-benzyi-B-D-glucopys anosylui onate)-(1—6)-O-
(2,3,4-tri-O-acety I-v-D-glucopyr anosyl)-(1— 2)-O-[ (2,3,4-111-O-acetyl- «- L-1 hamnop} -
ranosyl)-(1— 3)1-4-O-acetyl-z-1~ hamnopy 1anoside (17) — Compound 17, obtained
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as described in the preceding paragraph, was amorphous (mp 77 6~78 8°), [%]3°
+32° (¢ 1 0, chloroform), t1c (4) Rg 040, 15 2940, 1750, 1460, 1375, 1230, and
1050 cm™! 'H-nmr (270 MHz, CDCl;) & 729-6 87 (m, 20 H, Ph), 544342
(m 22 H),323(s,3 H.OMe),213,211,206,205, 199,194, and 192 (7s 7 x
3 H, OAc), 122 (d, 3 H. J5 ¢, 599 Hz, H-6), and 1 14 (d, 3 H, J5 , 645 Hz, H-6")

Anal Calc for Cg;Hg00.; C, 6109, H, 612, O 3279 Found C, 6099.
H, 622.0, 3258

Aethy I O-(g-D-glucopy ranosy lu onie acid)-(1— 6)-O-g-D-glucopvi anosy -(1— 2)-
[O-7-L-thamnopy 1 anosy I-({ — 3) }--L-1 hamnopy 1anoside (16) — Compound 15 (62
mg, 0 047 mmol) was O-deacetylated in 0 5M sodium methoxide solution for 18 h at
room temperature, and the solution was passed through a column of Dowex 50 (H™),
and then O-debenzylated by hydrogenation m methanol in the presence of 10%,
palladium-on-charcoal for 4 h The catalyst was filtered off and the solvent evaporated
to give 29 mg (93 %) of 16, amorphous (m p 156-160°), [2]2° +56° (¢ 0 8 water)
tlc (F) Rp 03,158 3420 (OH), 2940, 1730 (CO), and 1050 cm™"', 'H-n mr (270
MHz, D,O) 0511 (d, 1 H,J; 511 Hz, H-1),507 (d, 1 H J, , 33 Hz H-1"),
504(d, 1 H,J;, - 34Hz, H-1") 484 (s, 1 H H-1"),418-346 (m, 18 H) 341 (s
3H,OMe), 131 (d,3H J54569 Hz, H-6), and 1 30 (d, 3 H, J5 4 593 Hz, H-6")

Anal Calc for C,5H,,0,, H,O C.4411 H 651 Found C 4126 H, 6 66

Methy I O-(-p-glucopy 1 anosy luronte acrd)-(1 —6)-O-v-D-glucoprianos I-(1 - 2)-
O-[o-L-thamnopy 1 anosy I-(1— 3) |-z-L-1 hamnop) 1anoside (18) — Compound 17 (32
mg, 0024 mmol) was O-deacetylated and O-debenzylated as described for the
preparation of 16, to give amorphous 18, yield 142 mg (92%) mp 169-172°
[2J2° +35° (¢ 09, water), tlc (F) Rr03 188 3415 (GH), 2940, 1740 (CO), and
1060 ecm™', '"H-nmr (270 MHz, D,O) §512(s | H H-1) 503 | H J, ,
35 Hz, H-1"), 482 (s, 1 H, H-1"), 449 (d, 1 H J, , 75 Hz H-1"), 403-3 38
(m, I8 H), 341 (s, 3 H,OMe) 130 (d.3 H, Js4, 55 Hz, H-6) and 128 (d, 3 H
Js o 66 Hz, H-6")

Anal Cale for C,5H,,0,, 05 H,O C, 4471 H, 645 Found C, 4473,
H, 6 54
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