
Carbolzydz ate ResearcIz, 90 (198 1) 193-202 
Elsewer Sclentdic Pubhshmg Company, Amsterdam - Prmted m The Netherlands 

SYNTHESIS OF PART OF THE ANTIGENIC REPEATING-UNIT OF Strepto- 

coccm pr~ewi~o~une TYPE II* 

DO~II~IQUESCH~VARZENBACH~ A&D ROGER W JE~hi0Zs 

Laboz atot y fo, Caz bolzwh ate Research, Depat tnlezzn of Bzoloszcal Cizenzz> tr y azzd Medic ztze Hat I CII (1 
Medzcal ScIzool azzd Massaclzzzsrtts Getzeral Hosprral, Boston, Ma~~acfzzzserr~ 021 II (U S A ) 

(Recerked February Sth, 1980 accepted for pubhcatlon, June 21st, 1980) 

ABSTRACT 

Condensatron of methyl 4-O-ncetyl-3-O-(2 3 4-tn-0-acetyl-g-r_-rhdmnopyrano- 
syl)-y-t_-rhamnopyranosrde with 2,3,4,6-tetra-0-benzyl-Y-D-glucopyranosyl chlorrde 
gave a mrxture of methyl O-[2,3,4,6-tetra-O-benzyk- (4) and -/l-D-glucopyranosyl]- 
(1~2)-0-[(2,3,4-tr~-O-acetyl-rl-~-rhamnopyranosyl)-(1 +3)]-4-O-acetyl-g-L-rhamno- 
pyranosrde (9) m 43 7 proportron m 63”/, yreld After chromatographrc separation 
removal of the benzyl and acetyl groups gave methyl O-~-D-glUCOpyranOSy1-( I -+2)- 

[0-u-r-rhamnopyranosyl-( 1 +3)]-u-r-rhamnopyranosrde and the /I anomcr Re- 
moval of benzyl groups of 4 was followed by trrtylatron, acetylatron, and detntylatron 
of the Y-D-glucopyranosyl group, and finally condensation wth benzyl (2,3,4-tn-O- 
benzyl-D-glucopyranosyl chlorlde)uronate zave d mixture of two tetrasaccharldes 

(15 and 16), contaming the X- and P-D-glucopyrdnosyluromc acrd groups m the 
ratro 81 19, and an overall yreld of 71 0A After chromatographrc separatron, alhalme 
hydrolyses and hydrogenatron of 15 gave methyl 0-cr-D-glucopyranosyluronrc acrd- 
(1+6)-O-U-D-glucopyranosyl-( 1 -+2)-[O-y-t_-rhamnopyranosyl-(I -+3)]-g-L-rhamno- 
pyranosrde The P-D anomer was obtamed by similar treatment of 16 6-0-r-D-Glu- 
copyranosyluromc acid-q/3-D-glucopyranose was synthesized as d model compound 

INTRODUCTION 

The avarlabrhty of an antrbody of restrrcted heterogeneity would be of great 
advantage for the study of antrgen-antrbody mteractron Such antrbodres may be 
Induced wth an artdicral antrgen of well-defined chemrcal structure’ ’ In addrtron, 
study of the conformatron of the artrficral antrgen m solutron may provrde valuable 
rnformatron on the chemrcal nature of the antrgen-antibody Interaction 
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Capsular polysacchandes as models for art&la1 antigens are of Interest because 
their lmmunologlcal propertles have been extensively mvestlgated3 ’ Among them, 

the structure of the repeatmg umt (1) of the capsular polysaccharlde of Streptococcus 

pttetmotttae. type II (S2) has been estabhshed by Kenne et al’ The Immuno- 

dommant group of this antlgemc polysaccharlde IS the z-D-glucopyranosyluromc 

acid group of the side-cham and our ultimate goal IS the total synthesis of the re- 

peatmg umt 1 In this report we describe the synthesis of the trrsacchande, methyl 

O-~-r-rhamnopyranosyl)-(I~3)-[O-~-D-,olucopynosyl)-(l~2)]-cc-~-rhamnopyra- 

-3J-a-L-Rhop tl-3’-CX-L-Rhop-(7--3J- 

2 

/3-L-Rhap-f7--4J-CY- 0-Glc,dl-- 

A 

1 
CX-D-GlCpA 

no_ide (5) and of the tetrasacchande, methyl 0-(or-r_-rhamnopyranosyl)-(l-+3)-[O- 
(Y-u-gIucopyranosyluromc acid)-( 146)-0-(sc-D-gIucopyranosyl)-( 1 +2)]-cn-L-rham- 
nopyranoslde (16), the side-cham of which mhlblts 70 oA of the preclpltatlon of anti- 

bodlzs In previous commumcatlons, we havedescrlbed thesynthesis ofadlsacchande6 

and reported brlefly on a tnsacchande’ that are parts of the repeatmg unit (1) of 
S pitermtottiae type II 

RESULTS AND DISCUSSION 

A maJOr problem In the synthesis of tetrasaccharlde 16 IS the presence of two 
glycosldlc bonds m CIT dIsposttlon* to OH-2 From the various possible routes, we 

selected the addltlon of an a-D-glucopyranosyl group to the partially protected dl- 

saccharlde methyl 4-0-acetyl-3-0-(2,3,4-trl-O-acetyl-cc-L-rhamnopyranosyl)-sr-r- 
rhamnopyranoslde (2), followed by the addltlon of an r/-D-glucopyranosyluromc acid 

group to the protected trlsaccharlde 8 This route allows for a better understandmg 
of the n m r data of the various mtermedlates and, consequently, an easier asslgn- 

ment of the anomeric configurations of the ohgosaccharldes synthesized 

Condensation of methyl 4-0-acety1-3-0-(2,3,4-tri-O-acetyl-u-~-rhamnopyrano- 

syl)-sr-r_-rhamnopyranoslde6 (2) with 2,3,4,6-tetra-0-benzyl-sc-D-glucopyranosyl chlo- 
ride’ (3) m ether-I,2-dlmethoxyethane contaming sliver perchlorate catalyst gave 

a 43 7 mixture of methyl O-[2,3,4,6-tetra-O-benzyl-z- (4) and -&D-glucopyranosyl]- 

(1~2)-0-[(2,3,4-tr~-O-acetyl-cr-~-rhamnopyranosyl)-(I +3)]-4-O-acetyl-a-L-rhamno- 

pyranoslde (9) rn 63 % yreld Compounds 4 and 9 were readily separated by column 

chromatography on slhca gel At this stage, the anomerlc configuratIon of the D- 

gIucopyranosy1 group could only be determmed by the mode of synthesis, which 
leads preferentially to _*-D-glycosldes, and by the optlcal rotations [XI,, +24 4” 
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4 R = AC R = R’Z azl 

5 R = R’ = R” = 0 

6!?=AcR=R”=H 

7R = R = Cc R’= Tr 

8R = R =AC R = Y 

for 4 and - 13 2” for 9 Compounds 5 and 10 were obtamed by hydrogenatton of 4 

and 9, respectwely, In methanol In the presence of palladium-on-charcoal, followed 

by treatment of the products with sodium methoxlde The anomerlc configlrratlon 
of 5 and 10 was readily estabhshed on the basis of their rotations ([~]o + 15 3” 

for 5 and -31 o for 10) and by comparmg their n m r data These were mdlcatlve 
of a cls-dlsposltlon of H-l and H-2 of 5 owmg to a couplmg constant t4 Hz (JI - z 
3 5 Hz)*, and a tmlrs-dlsposltron of H-l and H-2 of 10, the couphng constant bemg 
between 6 and 9 Hz (J1 z 7 8 Hz) The Crlsaccharlde 8 havmg OH-6 free m the 
a-D-glucopyranosyl group was prepared by O-debenzylatlon of 4 to give 6, selective 

_- 
*By conventlon, H corresponds to the protons of the a-L-rhamnopyranosyl residue substituted at 
O-2 and O-3, H’ to those of the a-L-rhamnopyranosyl residue, and H” and H”’ to those of the 
a-D-glucopyranosyl and a-D-glucopyranosyluromc acid residues, respectwely 
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Q40 C 
2, 

-act-, 

0 a-= d2 OAC 

AC0 ! 

11 

13 R' = OAc R’ = I-, R’ = 
14 R’ P2= h OH R’= R4= H 

AC RS = i3zi 

R OX 

17 R = Cc R = az, 

78Q=R=-1 

trltylatlon fo!lo\\ ed by acetylatlon to give 7, and subsequent removal of the trltyl 
group 

In order to evaluate condltlons for the synthesis of 15 and 17, we prepared the 
dlsaccharlde 13 as a model compound 1,2,3,4-Tetra-0-acetyl-P_D-glucopyranose10 
(11) was dissolved in ether-I,Zdlmethoxyethane contammg sliver perchlorate, and 
treated with benzyl (2,3.4-trr-0-benzyt-D-ghicopyranosyl chIorlde)uronate (12) The 
condensation took place almost Immediately and, after deprotechon, the n m r 
spectrum of 14 showed that the Q-D anomer had been formed preferentially, m 59 y0 
yield (J1 1 ~3-5 Hz) To our knowledge, the only published preparation’ ’ of LSO- 
maltouromc acid was accomplished by oxldatlon of lsomaltose obtamed from the 

acid reversion of D-@ucose” The synthesis of the tetrasaccharldes 15 and 17 was 
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performed m the manner Just described,, namely by addIng chloride 12 to d solution 
of 8 m ether contammg sliver perchlolate as catalyst, and molecular sieves ,LS ,,~ld 
acceptor Both compounds, 15 and 17, v.ere separated by column chromatography 
and obtamed m S I 19 proportron, m 72 T< overall yteld based on 8 They showed R, 
values of 0 45 and 0 40. and [z] o values of + 5 1 and + 39 “, respectively The anomerlc 
configurations were defimtely estabhshed on the basis of the n m r data (for 16, 

6 5 07, J, z 35 Hz forIS, 3449, J, 7 7 5 Hz), and of the optlcal rotations 
(b]o +56” for 16 and +5” for 1s) for the deprotected tetrasaccharldes The 
stablhty of the chemical shift of the nnomerlc proton of the C/-D anomer of the ~luco- 
side moiety IS also of Interest 6 5 04 for 5 and 16, and 5 03 for 18 

E\PERI\IENTAL 

Genercd tnetlroh - Evaporanons were conducted 111 ICICUO \ilth the bath 
temperature kept below 40”. AnalytIcal thm-layer chromatography (t I c ) was per- 
formed on precoated plates of slhca gel (Merck 60 F-254) with solvents (v/v) (A) 1 I 

ethyl acetate-hexane, (B) 2 1 ethyl acetate-heuane, (C) I I ether-hexane, (D) 2 1 

ether-hexane, (E) 2 1 dusopropyl ether-methanol, and (F) 3 3 2 2-propanol- 
ethyl acetate-water_ and detectlon with the phosphomolybdIc reagent, the R, value\ 
were measured on 2 5 x 7 5-cm plates, thickness 0 25 mm Column chromatography 

was performed on slhca gel (Merck 6OF-254, 70-230 mesh for dry column chromdto- 
graphy) N m r spectra were recorded with Varlan T-60 or Bruker HX-270 spectro- 
meters with tetramethylsllane or acetone as mternal standard, chemical shifts are 
gven III b values (Me& sIgna as 0) I r spectra were recorded with a Perkrn-Elmer 
Model 237 spectrophotometer Meltmg pomts wele dctermmed with d Mettler FP-2 
apparatus The mlcroanalyses were performed by Dr W M,.mser Zunch Swltrer- 
land, and Galbralth Laboratones, Inc , Knoxville, TN 

Metltg I O-(2,3,4,6-ten n-O-belI=J,~-~-D-~hf~Oopl~ m~o\_d)-( I * 2)-0-[(2,3,4-tt I-O- 

met&M_-! IINI1lIIOpy mlosyl)-(I +3)]-J-0-a&q I-c&L-I hrImlop~~, mlo~lri~~ (4) - To a 
solutron of methyl 4-0-acetyl-3-0-(2,3,4-trr-O-acetyl-~-~-rl~dmnopyranosyl)-~-~- 
rhamnopyranoslde6 (2 955 mg, 2 mmol) m dry 1,2-dlmethoxyethane (S mL) under 
mtrogen, was added a 0 1 %I solution ofsllver perchlordte m ether (35 mL) and powdered 
4-A molecular sieve (1 g) The mlvture was stn-red for 2-3 h, and then 2 3,4,6-tetra-O- 
benzyl-g-D-g~ucopyranosy~ chlondeg (3, 1 68 g, 3 mmol) dissolved In ether (5 mL) 
was added dropwlse m the dark The progress of the reactlon was momtored by 
t 1 c and, after 15 h, the mlrture was filtered on a Cehte pad, the solvents were evap- 
orated, and the resultmg syrup was chromatographed on slhca gel (500 g, solvent A) 
Two fractions havmg R, values 0 39 and 0 44 (solvent D) correspondmg to 4 and 9, 
respectively, were recovered, m the ratlo of 43 7 (overall yield 63 O/u) The reactlon 

was performed under rigorously anhydrous condltlons m order to avoId formatlon 
of hydrolytic compounds from 3, which may be eluted wth 9, none were observed 
by t 1 c The fractions correspondmg to 4 were evaporated to a syrup, [v]G” T2 4” 

(c 1 1, chloroform), t 1 c (0) RF 0 44, Vet 2940, 1750 (CO), 1370, and 1225 cm-‘, 
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‘H-n m r (60 MHz CDC13) ii 7 50-6 95 (m, 20 H, Ph), 5 20-3 30 (m, 25 H), 

321(s,3H,OMe)_211,209,193andlS3(4s,4~ 3H,OAc) and1 Iland 
(2 d, 2 x 3 H. J5 6 = .I, 6 = 5 6 Hz, H-6 and -6’) 

Anal Calc for C55HS6018 C. 65 08, H, 6 55, 0. 28 37 Found C. 64 87, 

H, 6 47, 0,2S 31 
Methvi O-(2.3-d-6-tetra-0-betq I-P-D-ghrcop_I I atroq i)-(I-+2)-[O-(2,3 4-tt r-O- 

acen 1-a-L-1 Itattltlopq t anosJ 1)-(1+3)1-4-O- acetJ 1-w-L-t lratntlop~ t anode (9) - Com- 

pound 9 was obtained as described m the previous paragraph, amorphous, m p 

49-50 5”, [U];o -13 2” (L 1 3, chloroform), t 1 c (D) RF 0 39, I!::: 2940, 1750 (CO), 

1460, 1375, and 1230 cm- ‘_ ‘H-n m r (60 MHz CDCl,) b 7 50-7 05 (rn 20 H, Ph), 

5 53-3 4 (m, 25 H), 3 28 (s, 3 H, OMe), 2 17, 2 11, 1 95, and 1 86 (4 s, 4 x 3 H, 

OAc), and 1 12 and 1 05 (2 d. 2 x 3 H J, 6 = J, 6 = 6 Hz, H-6 and -6’) 

Atlal Calc_ for C55H66018 C, 65 OS, H, 6 55. 0, 28 37 Found C, 65 10, H 

6 61, 0,2S 24 
Metlq I 0 -Z-D -glrrcop~v atiosJ l-(1 -+2)-O-[a-L-tllutlulop~tatzos~l-(I+3)]-U-L- 

t hatntrop~ t atlode (5) - Compound 4 (100 m g, 0 9s mmol) was treated with 0 1h1 

sodmm methoxlde (IO mL) for 10 h at room temperature The solution was passed 

through a column of Dowex 50 (He), and then hydrogenated m the presence of 

JO % palladium-on-charcoal (60 rnZ, = Fluka) for 5 h at 3 atm_ The catalyst was filtered 

off. and the solution evaporated to give an amorphous powder, m p 157-l 5s 5”, 

b];O + 15 3’ (c 1 0, water), t 1-c. (F)_ R, 0 55. vkyc 3400 (OH), 1455, 1395, 1140, 
and 1060 cm-‘, ‘H-n m r (270 MHz, D,O) 8 5 14 (s, 1 H, H-l), 5 04 (d, 1 H, 

J 1 2 3 5 Hz, H-l”), 4 S5 (s, 1 H, H-l’), 3 98-3 39 (m. 14 H), 3 41 (s, 3 H, OMe), 
and 1 31 and 1 2s (2 d, 2 x 3 H, Ji 6 = J, 6 N_ 5 S Hz, H-6 and -6’) 

Atrczl Calc for C19HX401+ 1 5 H,O C, 44 44_ H. 7 26 Found C, 44 23_ 

H, 709 

Metlq I 0-/3-D -glLKopyI at1oq l-(1 -2)-O-[ Z-L-I hatntiop_~ratros~f-(I-,3)1-u-L- 
thatntlop~vatlosrde (10) - Compound 10 was obtamed m amorphous form as de- 

scribed for 5, m p 156-158”, [a]? -31 o (c 0 9, \\ater), t 1 c (F) RF 0 57, vtfi 

3400 (OH), 1640 1075, and 980 cm-‘, ’ H-n m r (270 MHz, D,O). 5 5 05 (d, 1 H, 

J , 1 16 Hz, H-l), 496 (d, 1 H, J, Z 1 16 Hz, H-l’), 4 55 (d, 1 H, J, ,* 7 S Hz, 

G-i”), 4 07-3 32 (m. 14 H), 3 41 (s, 3 H, OMe), and 1 3 (d, 2 x 3 H, J, 6 = J5 6 = 
5 5 Hz) 

Anal Calc for C19H34014 0 75 Hz0 C, 45 64, H, 7 15 Found C, 45 86, 
H, 7 14 

I~feth_v/ O-%-D-ghrcopJ t anosy/-(i + 2)-0-[(2,3,4-trr-0-acetyi-cr-L-rhatmop~ ratio- 
sj I)-(I+ 3)-4-O-acefJf-v-L-t Itatmopyt atloside (6) - Compound 4 (600 mg, 0 59 

mmol) was dissolved m methanol (25 mL) and hydrogenated In the presence of 10 “/, 
palladmm-on-charcoal (600 mg) for 4 h at 3 atm The catalyst was filtered off and 
the methanol evaporated to give 6 (375 mg, go%), which was crystalhzed from 2- 
propanol-ethyl acetate, m p 111-l 12”, b]p + 18 6” (c 1 0, methanol), t 1 c (F) 

RF 0 81, vhBr 3450 (OH), 1750 (CO), 1377,1225, and 1050 cm-‘, ‘H-n m r (60 MHz, *Zl’L 
CDCl,) 6 5 30 -3 45 (m, 17 H). 3-32 (s 3 H, OMe), 2 1,2 03, and 2 0 (3 s, 6 H, and 
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2 x 3H,0Ac),and121and108(2d,2x3H,J,,=J5 b =SHz,H-6and-6’) 

Anal Calc for C2,H,z0,, C, 49 54, H, 6 47 Found C, 49 26, H, 6 49 
Mdzyl 0-(2,3,4-r, i-0-acet3 I-6-0-tt tpitettylt;tet/t~ I-r-D-gltrcop\ t atto5 1 &(I-+ 2>- 

0-[(2,3,4-rt r-0-uetvi-x-l-t hatnttopJ t atto5yl)-( 1+3)1-4-O- GIL eQ I-Z - L-rhtttnop~ t mto- 

srde (7) - Compound 6 (240 m g 0 37 mmol) was dissolved In dry pyrldme (2 mL), 

and recrystalhzed chlorotriphenylmethane (106 mg, 0 35 mmol) was added The 

mlvture was heated under mtrogen m a sealed tube overmght at SO” The reaction 

was momtored by t 1 c (R, 0 72, E) Then, acetlc anhydrlde (0 1 mL, 7 8 mmol) 
was added at 0“ and, after 3 h at this temperature. the mixture was kept overnqht 

at room temperature It was then poured mto Ice-water (30 mL), and the solution 

was extracted with chloroform (3 x 10 mL) The extracts were washed with water 

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

sulfate), and evaporated to give 295 mg (75%) of 7 as an amorphous powder, m p 

9%98”, b]i” + 55 2” (c I 0, chloroform), t 1 c (A) R,- 0 42, v!$; 2960, 1750 (CO), 

1375, 1225, and 1050 cm-’ ’ H-n m r (60 MHz, CDCI,) (S 7 50-7 00 (m, 15 H, Ph), 

5 60-3 10 (m, 17 H), 3 32 (s, 3 H, OMe), 2 1. 2 02, 2 0, 1 96, 1 89, 1 73 and 1 65 
(7 s, 7 x 3 H, OAc), and I 19 and 1 12 (2 d 2 x 3 H, J5 6 = J, 6 = 5 2 Hz, H-6 

and -6’) 

Ad Calc for Cj2H,,01, C, 61 05 H, 6 11, 0, 32 84 Found C 60 93 

H, 6 12, 0, 32 55 

Methyl O-(2,3,4+ r-0-aLetyl-x-D-glrr~op~ t mto~yl)-(i--+ 2)-[(2,3,4-tt i-0-ricer____u- 

L-t Itmntropyt anosjl)-(I +3)-4-O-acetvI-x-L-rltatttnop~ t uttomie (8) - Compound 7 
(19.5 mg, 0 19 mmol) was dissolved m methanol (5 mL) and hydrogenated m the 

presence of 10% palladmm-on-charcoal The catalyst was filtered off and the solvent 

evaporated to give 139 mg (94”/0) of 7, which was crystalhzed from ethyl acetate- 

hexane, m p 99-100 7”, [E]? +4S 6” (c 0 8. chloroform), t 1 c (B) RF 0 31 v~~J 
3525 (OH), 1750 (CO), 1375, 1230, and 1050 cm-‘, ‘H-n m r (60 MHz, CDCI,) 

S 5 70-3 55 (m, 17 H), 3 31 (s, 3 H, OMe), 2 15-l 90 (m, 21 H, OAc), and 1 22 and 

1 IS (2 d, 2 x 3 H, J, 6 = J, 6 = 6 Hz, H-6 and -6’) 

Ad Calc for C33H48021 C, 50 77, H, 6 20, 0, 43 03 Found C. 50 70 

H, 6 30, 0, 42 93 

Benzyl (2,3,4-rt I-0-betlzi’l-D-g~Ircop~rratlos_~[ ddot me)w onate (12) - This 

compound was obtamed by use of a modlficatlon of the method proposed by Pravdlc 

and Keglev&3, dry ether replacmg acetlc acid After 4 days, the solution was 

evaporated, and the residue treated by several addltlons and evaporations of benzene 

The residual syrup was used wlthout further purlficatlon (estimated yield from t 1 c 

data 1000/o), t 1 c (0) RF 0 50 and 0 57 
I,2,3,4-Tetra-O-ace~~~I-6-O-(bettzy/ 2,3,4-a t-0-bettql-Z-D-gkopyt attoJJht o- 

tmfe)-j3-D-ghrcopyranose (13) - 1,2,3,4-Tetra-O-acetyl-~-D-glucopyranose’” (11, 
174 mg, 0 5 mmol) was dissolved m ether (5 mL) contammg 1,Zdlmethoxyethane 

(0 5 mL) A 0 lb1 solution (5 mL) of sliver perchlorate and chloride 12 (344 mg, 

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

material was filtered off and the solvent evaporated Chromatography of the residue 
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on slhca gel (100 g solvent A) gave 260 mg (59”/;‘,) of amorphous 13, m p 46-47 5”, 

p]p f 16 9” (c 1 2, chloroform), t 1 c (A) RF 0 71, I$:; 3040, 2940, 1760 (CO), 

1500 and 1460 cm- ‘- ‘H-n m r_ (60 MHz. CDCI,) S 7 4-7 0 (m, 20 H, Ph), 5 65 

(d. 1 H J, ? S Hz. H-l), 5 30-3 33 (m, 19 H), and 1 99. 1 95. and 1 S7 (3 s, 6 H. and 
2 x 3 H, OAc) 

A/m/ Calc for C,~H,,O,~ C, 65 15, H 5 92 0, 28 93 Found C, 65 03, 

H. 5 94 0.29 04 

6-O-(~-~-Gfwop~ I atto>) htt O~IIC rtctd)-~,I~-D-g~zrcopl t atrose (14) -Compound 13 
(50 mg 0 56 mmol) was dissolved m a mlvture of methanol (7 mL) and tnethyl- 

amme (5 mL) After being kept for 15 h at room temperature, the solution was 

evaporated_ and the residual trlethylamme removed by evaporation of ethanol from 

the residue The resultmg syrup was dissolved m methanol (5 mL) and hydrogenated 

m the presence of 10% palladmm-on-charcoal (50 mg) at 3 atm After filtration and 

evaporation of the solvents, the crystallme residue was recrystalhzed From ethanol 
to gwe 16 mg of 14 (S3 ‘?A), m-p IS6-1SS “. Elk0 + 71* (L 0 S, water), t 1 c (F) 

Rr 036 \*>yl 33S0 (OH), 1727 (CO), 1425, 1260, and 1040 cm- ’ _ I H-n m r (270 
MHz, D,O) 0‘ 5 23 (d 0 3 H, J, z 3 75 Hz, H-l_* of sc-D-glucopyranose anomer), 

4 96 (d, 0 7 H, J, z 3 42 Hz, _H-I ‘g of /3-D-glucopyranose anomer), 4 94 (d, 0 3 H 

J T 2 S Hz, H-l ‘9 of 2-Dglucopyranose anomer), 4 67 (d, 0 7 H, J, 2 7 S6 Hz, 
G-l--, of j?-D-glucopyranose anomer), 4 07-3 46 (m, S H, H-2 -2’, -3, -3’. -4, -4’, -5, 

-, _ and -3 )_ 2 27 (d. I H_ JGd bb S 5 Hz. H-6a), and 3 24 (d, 1 H, H-66) 

Anal Caic for C,2HI,0, 1 H,O C, 40 22 H, 6 IS Found C, 40 00, H, 5 87 

Met/r_ I 0-(bend 2,3,4-t/ t-0-betq I-u- D -girrcopyt atto~yhtt ottate)-(I + 6)-0- 

(2 3,4-t, I-0-accryl-r/-D-gkopyt rnlOS,. I)-(I -+2)-[0-(2,3,4-h r-0-acer_d- z- L- t ltattutop~ - 
t anosq I)-( I -+3)1-4-O- acetyl-2-L-t ltatnttop~ t attosde (15) - Tnsaccharlde 8 (7s mg 

0.1 mmol) was dissolved under mtrogen m a solution of 0 lu sliver perchlorate In 

ether (3 mL) contammg 1 2-dlmethoxyethane (0 3 mL) Powdered 4-A molecular 

sieves (150 mg) were added and the mlhture was stlrred for 2 h at room temperature 
Then, chloride 12 (56 mg, 0 15 mmol) dissolved m ether (1 mL) was added at one 

time. and the strrrmg was contmued for 4 h. The sohd material was filtered off, tne 

solvents were evaporated, and the resrdue was chromatographed on s&a gel (100 g, 

5 3, v/v, ethyl acetate-hexane) to give 75 mg of 15 and 18 mg of 17 (ratlo S I 19, 

overall yield 71%) Compound 15 was recrystalhzed from methanol, m p 173-174”, 

k]F i-57” (c 1 1, chloroform). t 1 c t-4)‘ R, 0 4S, vn”,zl 2940, 1750 (CO), 1460, 

1375,1230, and 1050 cm-‘. *H-n m r (270 MHz, CDCI,) 6 7 28-6 S9 (m, 20 H, Ph), 

5 40-3 40 (m, 22 H), 3 32 (s, 3 H, OMe), 2 12, 2 11, 2 06, 2 02, 2 01, 1 9, and 1 84 
(7s, 7 x 3 H. OAc), and 1 22 and 1 16 (2 d, 2 x 3 H, J, 6 = J,- 6 = 6 01 Hz, H-6 

and -6’) 

Anal Calc for C~7H~002i C, 61 09, H, 6 12; 0, 32 79 Found C, 60 95, 

H 6 20. 0, 32 59 

Metlt_vl 0-(bettzyi 2-3,4-t/ r-0-bet&-/I-D -ghrcopyt attosyht otzate)-(14 6)-0- 

(2,3,4-trr-0-acetl /-u-D-ghKOpyt atrosyZ)-(f +2)-0-[(2,3,4-t/ t-O-acetyf- x-L-t hatmopj - 

t atzosyl)-(i+3)]-4-0-acetd-2-L-t ItatnttopI t anode (17) - Compound 17, obtamed 
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as described m the preceding paragraph, was amorphous (m p 77 6-75 So), [ZIP 

+32” (c 1 0, chloroform). t 1 c (A) RF 0 40. mad I hBr 2940, 1750, 1460, 1375, 1230, and 

1050 cm-’ ‘H-n m r (270 MHz, CDCI,) 5 7 29-6 57 (m, 20 H, Ph), 5 44-3 42 
Cm 22 H), 3 23 (s, 3 H. OMe), 2 13, 2 11, 2 06, 2 05, 1 99, 1 94, and I 92 (7 F 7 x 

3 H, OAc), 1 22 (d, 3 H. J5 6 5 99 Hz, H-6), and 1 14 (d, 3 H, J, o 6 45 Hz, H-6’) 

Anal Calc for C~7iisoO~7 C, 61 09, H, 6 12, 0 32 79 Found C, 60 99. 
H, 6 22. 0, 32 58 

Metll~ I 0-(+D-~/Mo~J I morn Irrl om a I&-( I + 6)-O-Y-D-&M op 1’1 ~IO\J I-( I + 2)- 

[O-v-L-i harmop~ I at~o~_j l-(1 --> 3)1-r J-L-I lrcnw~op~ trtttostde (16) - Compound 15 (62 

mg, 0 047 mwol) was O-deacetylated m 0 511 sodium methoxldc ~olutlon for IS h at 
room temperature, and the soiutlon was passed throu$ a column of Dower 50 (Hf), 

and then O-dcbellzylated by hydrogenation m methanol m the presence of 10’2, 
palladrum-on-charcoal for 4 h The catalyst was filtered off and the solvent evaporated 

to gve 29 mg (93 y/o) of 16, amorphous (m p l56-160”), [g]F + 56” (c 0 S water) 

t I c (F) RrO3, 1::: 3420 (OH), 2940, 1730 (CO), and 1050 cm-‘, ‘H-n m r (270 

MHz, DIO) b 5 II (d, 1 H, J, Z I I Hz, H-l), 5 07 (d, I H J, 2 3 5 H7, H-l”), 
5 04 (d, 1 H, .I, Z 3 4 Hz, H-l”) 4S4 (s, 1 H H-l’), 4 IS-346 (m, 16 H) 341 (5 

3 H, OMe), I 31 (d, 3 H 1, 6 5 69 Hz, H-6), and 1 30 (d, 3 H, J, 6 5 93 Hr. H-6’) 

Ana/ Calc for C15H-F1070 Hz0 C, 44 1 I H 6 51 Found C u26 H, 6 66 

Afdt! I 0-(/I-D-glrrcop_~ I cttto~ 1 hit otttc <KC rrl)-(1~6)-0-~-~-~ltrr~op\ I clno\ I I-( I + 2)- 
0-[u-L-t Iiafttnop~ i afto5J /-(I -t3)~-‘A-L-iItcttttito~?~1~ttto~tcIL’ (18) - Compound 17 (32 

rns, 0 024 mmol) was O-deacetylated and O-debenzylated c~s dcscrlbed for the 
preparation of 16, to give amorphous 18, yield I4 2 mg (92’XJ m p 169-l 72” 
[v]F + 5” (c- 0 9, water), t I c (r) Rr 0 3 I!$: 3415 (OH), 2910, I710 (CO), and 
1060 cm-‘, ‘H-n m r (270 MHz, D20) d 5 I2 (s 1 1-I H-l) 503 (d 1 H J, 2 

3 5 Hz, H-l”), 4 S2 (s, I H, H-i ‘), 4 49 (d, 1 H J, 2 7 5 !+z, :A-1 ‘I’), 4 03-3 3s 

(rn, IS H), 3 41 (s, 3 H, OMe) I 30 (d. 3 H, .I5 h 5 5 Hz, H-6) and I 28 (d, 3 H 

J, (, 6 6 Hz, H-6’) 
AJZC~ Calc for C25H,z020 0 5 H,O C, 44 71 H, 6 45 Found C, 44 73, 

H, 6 54 
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