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ABSTRACT 

The t i t l e  d isacchar ide  was prepared by g l y c o s y l a t i o n  of e i t h e r  
n e t  hy 1 t r i deu t e  r i ome t hy 1 2 -0- be nzoy 1 -4,6 - ben zy 1 i dene-8 -&ga - 
1 a c t  opy r a no s i de o r  t r i deu tFr i ome t hy 1 -4 , 6 -0 - benzy 1 i den e - B -& ga 1 a c - 
topyranoside w i t h  3,4,6-tr i -O-acetyl  2-deZxy-2-phthal imido-  
8-p-91 ucopyranosyl  bromide u s i n g  s i  1 v e r  zeo l  i t e  13X o r  s i  1 v e r  
t r i f l a t e  as promoters. 

INTRODUCTION 

The t i t l e  d isacchar ide  - 5C represents  a f ragment o f  t h e  o l i g o -  
sacchar ide moie ty  o f  g l y c o p r o t e i n s  o f  b o t h  mucin and - N- l inked type. 

I n  o u r  NMR s t u d i e s  o f  - N- l inked o l igosacchar ides2,  we have found i t  

advantageous t o  have a v a i l a b l e  l a r g e  amounts o f  model compounds 
r e p r e s e n t i n g  fragments o f  t h e  l a r g e r  s t r u c t u r e .  Such models a s s i s t  
i n  t h e  assignment o f  resonances and t h e  i n t e r p r e t a t i o n  o f  t h e  data 

from NOE experiments. 

Copyright 0 1985 by Marcel Dekker, Inc. 
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370 WHITFIELD ET AL. 

The s e l e c t i v e  g l y c o s y l a t i o n  o f  one o f  t h e  secondary hydroxy l  

groups o f  a carbohydrate i s  o f t e n  a major chal lenge i n  carbohydrate 

syn thes is  and attempts t o  c a r r y  ou t  such reac t ions  f requen t l y  g i ve  

unexpected r e s u l t s .  

The syn thes is  o f  a very s i m i l a r  d isacchar ide - 6, w i t h  the  galactose 

u n i t  as an u-methyl g lycos ide,  has r e c e n t l y  been described by Abbas 
3 and Mat ta .  

p r e  pa r e  6 

(2B) - as the  s t a r t i n g  substance, we should be ab le  t o  prepare - 5C 
smoothly. 

r e a c t i o n  was - 2E with an unprotected OH-34 The compound 2E was 
synthes ized f rom 2. The t r i deu te r iomethy l  group i n  the  B-methyl 

ga lac tos ide  used i n  the  syn thes is  was chosen t o  avo id  i n te r fe rence  

w i t h  the  s igna ls  f rom t h e  r i n g  hydrogens i n  ’H NMR spect roscopic  

ana lys is .  The t r i d e u t e r i o m e t h y l  group does n o t  c o n t r i b u t e  t o  the  

r e l a x a t i o n  pathways o f  t h e  r i n g  protons, thus s i m p l i f y i n g  the  
5 i n t e r p r e t a t i o n  o f  NOE experimental resu l t s .  

The synthes is  o f  - 5C exempl i f ies  t h i s  po in t .  

We expected t h a t  f o l l o w i n g  the  procedure used t o  

but emp 1 oy i ng t r i deu t e r i ome t hy 1 8 -1- ga 1 a c t  opy r a  nos i de 

The d e r i v a t i v e  of choice fo r  t he  appropr ia te  coup l ing  

RESULTS AND DISCUSSION 

s y l a t e d  w i t h  CD30D i n  dichloromethane us ing  s i l v e r  z e o l i t e 7  t o  g i ve  

expected t r i deu t e  r i ome t hy 1 2,3 ,4 ,6 - t e t r a  -?-ace ty  1 - B -&-ga 1 ac to -  
pyranoside (a). Zemplen deace ty la t i on  o f  - 2A gave - 28 which on 

t reatment  w i t h  benraldehyde and z i n c  c h l o r i d e  according t o  Sork in  
and Re ichs te in  y i e l d e d  t h e  4,6-benzylidene d e r i v a t i v e  z. 

6 2,3,4,6-Tetra-O-acetyl-~-Q-galactosyl - - bromide (1) was g lyco-  

8 

The nex t  s tep  i n  the  .synthes is  i nvo l ved  d i f f e r e n t i a t i n g  the  
r e a c t i v i t y  o f  t h e  two remain ing hydroxy ls  o f  &, OH-2 and OH-3. It 

was shown i n  the  case o f  methyl 4,6-~-benzylidene-~-I&galacto- - 
pyranoside3” t h a t  a monobenzoylation o f  e i t h e r  OH-2 or OH-3 can be 
achieved by v a r i a t i o n  o f  phase- t ransfer  cond i t ions ;  
very  p o l a r  a p r o t i c  so l ven t  (HMPA) t o  the  r e a c t i o n  medium l e d  t o  the  
exc lus i ve  benzoy la t ion  o f  OH-3, w h i l e  the  r e a c t i o n  w i thou t  HMPA 

gave e x c l u s i v e l y  the  OH-2 benzoylated product? 

6-anomer 2c and, under e i t h e r  s e t  of r e a c t i o n  cond i t ions ,  t he  

a d d i t i o n  o f  a 

However, we used 
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OLIGOSACCHARIDES 371 

3-benzoate - 2D was formed predominant ly  and as t h e  k i n e t i c  product .  

I t  has been p r e v i o u s l y  reported". t h a t  w h i l e  b e n t y l  4-6-0-benz- - 
y l  idene-8-g-galactopyranoside - a1 so forms t h e  3-0-benzoyl - 
d e r i v a t i v e ,  the  l a t t e r  compound can be isomerized t o  the  2-0- - 
benzoyl d e r i v a t i v e  by t rea tment  w i t h  m i l d  a l k a l i .  The r e a c t i o n  i s  

presumably d r i v e n  t o  complet ion by t h e  p r e c i p i t a t i o n  o f  t h e  
2-0-benzoyl d e r i v a t i v e  from the. acetone s o l u t i o n .  This  
i s o m e r i z a t i o n  a l s o  worked i n  t h e  case o f  o u r  t r i d e u t e r i o m e t h y l  3-Q- 
benzoyl-4,6-0-benzylidene-s-D-galactopyranoside (2D). I n  p r a c t i c e ,  
t h e  crude r e a c t i o n  m i x t u r e  f rom t h e  phase- t rans fer  benzoy la t ion  
( c o n t a i n i n g  g, some 2-2-benzoyl d e r i v a t i v e  - Z E ,  and some 2,3-di-g- 

- 

L - - 

- 1 - 2A, R,=R2=R3=Ac - 3 
- ZB, R,=R2=R3=H 

- 2C, R,-R2-H, R3=PhCH 

- 2D, R,=H, R 2 = B z ,  R3=PhCH 

- 2E, R l = B z ,  R2=H, R3=PhCH 

- 2F, R,=R2=Bz, R3=PhCH 

4 - - 5A, R,=Ac, R 2 -  - N P h t h ,  R 3 B z  

- 58, Rl=Ac,  R2=NHAc 

- SC, Rl=H, R2=NHAc 

CD3 

Ac 

7 - 6 - 
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benzoyl derivative g) was 
the resulting crude - 2E was 
silica gel. The overall y 
32%. 

WHITFIELD ET AL. 

subjected to the conditions cited, and 
purified by flash chromatography on 
eld of 2E from pentaacetyl galactose was 

The readily accessible galactose derivative - 2E can be used as 
an acceptor in glycosylation reactions with a variety of glycosyl 
donors. The conditions described below illustrate the utilization 
o f  solid state promoters!' in this case silver zeolite! with 
glycosyl donors such as 3,4,6-tri-O-acety1-2-deoxy-2-phthal - imido-0- - - 
glucopyranosyl bromide (3) .  
particular reaction much inferior yields since it brought about 
rapid decomposition of - 2E. 
choice in this glycosylation yielding 4, despite the long reaction 
times required. The protected disaccharide - 4 can also be prepared 
from the diol - 2C, using silver zeolite or silver triflate as 
promoters, but the main product of such a glycosylation is the 1-2 
1 inked 01 igosaccharide - 7. 

Removal of the benzylidene group from? was accomplished by 
hydrogenolysis in acetic acid over 10% Pd/C. The hydrolytic 
condition for removal of a benzylidene group (80% aqueous acetic 
acid at 100 "C for 30 min) led to considerable cleavage of the 
glycosidic bond and couldmot be used. Acetylation of the crude 
product in pyridine/acetic anhydride gave the pentaacetate - 5A. 
phthaloyl group was cleaved next by treatment with hydrazine 
hydrate at 70 "C for 20 min; 
under these conditions. The heptaacetate - 58 was prepared by 
acetylation of 3 with acetic anhydride/pyridine, and after 
chromatographic purification the acetyl groups were finally removed 
by Zemplen deacetylation. The resulting disaccharide 5c was 
isolated as a microcrystalline solid and its 'H NMR data are 
summarized in Table 1 ,  together with H NMR data o f  the 
intermediates (cf also Fig 1). 

actopyranoside was used in a study of a receptor for pneumococci 
adhering to human pharyngeal epithelial c e d 3  

Silver triflate gave in this 

Thus silver zeolite was the promoter of 

The 

all ester groups were also removed 

1 

Methyl 3-O-(P-acetamido-2-deoxy-8-~-g1ucopyranosyl)-6-~-gal- - - 

While the method 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
5
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



OLIGOSACCHARIDES 373 

TABLE 'H NMR SPECTRAL DATA FOR COMPOUND AND ITS INTERMEDIATES 

2A 4.40 d 5.21 dd 5.02 dd 5.39 dd 3.91 t d  4.13 dd 4.21 dd 2.15 s. 
El (7.9) (10.5) (3.4) (0 .9 )  (6.9) (-11.2) (6.6) 2.07 S .  

2.06 s 
1.99 sb 

28 4.31 d 3.50 dd 3.64 dd 3.92 dd 3.69 ddd 3.15 dd 3.80 dd - 
Gl (7.9)  (9 .9 (3 .4)  (0 .6)  (4.4) ( -11.6)  (7.51 

2c 4.22 d 3.75 md 3.75 md 4.22 md 3.51 m 4.13 dd 4.36 brd 7.50 m ( 2 ) ,  
I 3 1  (7 .2 )  (1.9) (-12.5) 11.4) 7.36 mf3)' 

2E 4.55 d 5.37 dd 3.91 ddd 4.28 dd 3.59 b r d  4.13 dd ' 4.41 dd 8.07 m ( 2 ) .  
Gl (7.9) (9 .9)  (3 .9)  (0 .6)  (1.8) (-12.4) (1 .4 )  7.56 m(3 ) ,  

7.39 m j s j '  
5.59 5 
2.59 d 
l 5=11 .1 )9  

5.56 s 
2.50 mg 

7 4.23 d 3.60 dd 3.45 Odd 3.98 md 3.38 b r s  3.98 md 4.21 dd 1.81 m ( 2 ) .  
Ca 1 1 7 . 7 )  (9.3) (3 .9)  (-12.0) (1 .2 )  7.69 m(2) ,  

7.43 m(5)P.h 
2.12 d 
(5-9.219 

1.88 s6 

Glc  5.55 d 4.38 dd 5.88 dd 5.20 dd 3.90 m 4.19 dd 4.33 dd 2.12 S ,  
(8 .5)  (10.6) (9 .1)  (10.1) (4.7) (-12.23 (2.3) 2.04 s 

4 4 . 4 5 . d  5.40 dd 3.96 dd 4.15 md 3.49 b r s  4.4 md 4.4 md 7.65 m ( 2 ) ,  
Ga 1 (7.9)  (10.1) (3 .5)  7.55 m(3)  

7.47 m(3) .  
7.37 m 61e.h 
5.58 s I 

Glc 5.61 dd 4.45 md 5.65 dd 5.16 dd 3.85 m 4.17 md 4.4 md 2.07 S ,  
(8.5) (10.7) (9 .2 )  (10.1) 2.01 s 

1.7s ,b 
5A 4.37 dd 5.23 dd 3.96 dd 5.49 b r s d  3.87 b r t  4.15 md 4.15 md 7.7 m ( ? ) ,  
Gl (7.9) (9.9) (3 .6)  (0 .6)  ( 6 )  ( 6 )  1.5 m(4)  

G lc  5.47 dd 4.15 md 5.66 dd 5.17 dd 3.83 d t  4.2 md 4.37 ddd 2.17 S .  
(8 .4)  (10.7) (9.2) (9 .9)  (-12.4) (2.5) 2.16 S ,  

2.09 s, 
2.00 5 
1.78 s ~ . ~  

7.3 m(3);Sh 

58 4.42 dd 5.11 dd 3.83 dd 5.37 ddd 3.82 md 4.15 md 4.15 md 2.16 ~ ( 1 1 .  
Gl (8.11 (9.9) (3.41 2.12 s ( l ) ,  

2.11 s ( l ) ,  
2.08 S O ) ,  
2.03 s ( 2 )  
1.91 s (1 )b .h  

Glc  5.51 dd 3.30 ddd 5.53 ddd 5.03 dd 3.68 d t  4.09 dd 4.30 ddd 5.07 d 

5c 4.30 d 3.54 ddd 3.69 md 4.14 b r d  3.69 md 3.8 md 3.8 md 
Gl (8.0) (8.0) (3 .2)  ( ~ 0 . 5 )  (4.1) 
Glc  4.69 d 3.73 ddd 3.52 ddd 3.47 md 3.45 md 3.8 md 3.90 dd 2.03 s b  

(8 .4)  (8.0) (8.0) (9.7)  (-11.8) ( 1 . 7 )  

(9.5) (9 .6)  (3.8) (2.6) 

zi CDC13 as so l ven t ,  b 3 C 0 ,  c 020 as so l ven t .  d resonances overlapped, 

e ArH, f PhCH. g 2. h G lc  and Gal combined, i NH. - - - 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
5
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



374 WHITFIELD ET AL. 

Y .6 Y . Y  Y . 2  Y . o  3 . 8  3.6 3 . Y  PPM 

FIG 1 
resonances o f  5 C .  

' H  NMR spectrum showing t h e  r ing protons 
-- 

- 

13 o f  t h e  synthesis  f o r  the compound was not  described i n  t he  paper, 
some physico-chemical data were reported which closely correspond 
with the  data  reported i n  th i s  communication. 

EXPERIMENTAL 

General Methods. Melting poin ts  were determined on a Reichert 
Thermovar me7 t i n g  point apparatus and a r e  uncorrected. 
r o t a t i o n s  were measured w i t h  a Perkin-Elmer polarimeter (Model 140) 
a t  26 O i_ 1 'C. Microanalyses were performed by the 
Micro ana ly t i ca l  Laboratory L t d . ,  Markharn, Ontario. 'H NMR spectra 
were recorded a t  360 MHz w i t h  a Nicolet spectrometer a t  t he  Toronto 
Biomedical NMR Center, University o f  Toronto. They were obtained 

Optical 
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OLIGOSACCHARIDES 375 

a t  19 2 2 "C e i t h e r  i n  CDC13  containing 1% TMS as  the internal 
standard or in D20(99.996%, Merck, Sharpe and Dohme) w i t h  acetone 
(0.1%, 2.225 ppm r e l a t i v e  t o  internal  DSS) a s  the internal 
standard. IR spectra were recorded on a Perkin-Elmer 1430 
spectrometer u s i n g  t h i n  f i lms on NaCl plates .  Thin-layer 
chromatography ( T L C )  was performed on s i l i c a  gel 60F254 (Nerck) 
p l a s t i c  plates  and visualized by quenching of u l t r a v i o l e t  
fluorescence a n d / o r  spraying w i t h  50% aq. s u l f u r i c  acid and heating 
a t  200 "C.  
chromatography. A1 1 glycosylation reactions were performed under 
an argon atmosphere. All s t a r t i n g  materials were dried overnight 
under vacuum (10-3m Hg) p r io r  t o  use and the solvents were 
d i s t i l l e d  from appropriate drying agents. 
concentrated a t  water a s p i r a t o r  pressure. 

galactopyranoside ( 2 A ) .  
according t o  Ref  was added t o  a s t i r r e d  suspension of s i l v e r  
z e o l i t e  ( 2 1  g ;  prepared from AgN03 and molecular sieve Linde 13X) 
i n  dry C H 2 C 1 2  (50 m L )  containing CD30D ( 3  m L )  under argon, and  the 
st irring continued f o r  16 h a t  room tengerature.  
removed by f i l t r a t i o n ,  washed twice w i t h  methylene chloride,  and 
t he  combined washings and f i l t r a t e s  were evaporated t o  dryness. 
The amorphous residue was purif ied by f l a s h  chromatography on 
s i l i c a  gel (hexane:ethyl ace t a t e  6:4) yielding pure - 2 A  (10.9 g ,  
82%),  mp 97-8 "C [a], - 10.7(c=1.49, chloroform); I R  (neat) :  
1750 cm ( C O ) .  Anal. Calcd f o r  Cl5HI4D3Ol0 (365.31): C,49.32; 
H,5.24. Found: C,49.01; H,5.43. 

galactopyranoside ( 2 E ) .  

S i l i c a  gel 60 (230-400 mesh; Merck) was used f o r  f l a sh  

Solutions were 

Tr i deu te ri ome t hy 1 2 , 3,4 , 6 - t e t ra-9-ace t y  1 - B  -1- 
The bromide - 1 (15 g ,  0.0365 mol) prepared 

6 

The so l id s  were 

-1 

T r i deu t e r i ome t hy 1 2 -Q- be n z oy 1 -4 ,6 -Q- be n z y,l i de ne - B -A- 
To the solut ion of - 2C (1.85 g; 6.5  mmol) 

obtained from - 2A by Zemplen deacetyfation followed by 
benzylidenation according t o  Ref8, in  methylene chloride (40 m L  
were added sequential ly  tetrabutylammonium hydrogen sulphate 
(0.109 g , 0 . 3 3  mmol ) , 40% aq. NaOH (6  m L )  , and benzoyl chloride 
(0.85 mL, 7.3 mmol). The reaction mixture was s t i r r e d  f o r  10 m 

d i lu t ed  w i t h  methylene chlor ide (50 m L )  and water (100 m L ) ,  a n d  

9 

n ,  
the 
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376  WHITFIELD ET A L .  

l a y e r s  were separated. 

(3x100 mL),  d r i e d  over  MgS04, and evaporated t o  dryness. 

amorphous res idue con ta in ing  th ree  substances (TLC on s i l i c a  ge l ,  
ch1oroform:acetone 9 : l ;  c, 15%, RF.64; B, 80%, RF.22; - 2E, 5%, 

RF.43) was d i sso l ved  i n  acetone (50 mL),  cooled i n  an ice-water  

bath, and an i ce -co ld  aqueous NaOH (0.05M, 100 mL) was added t o  t h e  

s o l u t i o n  b r i n g i n g  about an immediate p r e c i p i t a t i o n " .  
was a l lowed t o  s tand f o r  another  10 min, then c o l d  water  (100 mL) 

was added, t h e  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  c o l d  water 
(500 mL),  and d r i e d  ove rn igh t  in vacuo. F lash chromatography o f  

t h e  p r e c i p i t a t e  ( s i l i c a  ge l ,  ch1oroform:acetone 9: 7 ) gave pure 2E 
( 2 . 0  g, 78%), mp.237-9 "C; IR(neat )  3540 cm-l(OH), 1705 cm-l (CO, 

[ a I D  + 30.6"(c=1 . l o ,  ch lo ro fo rm) .  Anal. Calcd f o r  C21H19D307 

(389.38): C,64.78; H, 4.92. Found: C,64.51; H,5.21. 
T r ideu te r iomethy l  2-Q-benzoyl-4,6-0-benzylidene-3-0- 

(3,4,6-tr i  -0-acetyl-2-deoxy-2-phthal i m i  do-B-D-gl uco- 

pyranosy1)-B-1-galactopyranoside (4). 
(95 mg, 0.24 mmol) i n  dry .d ich loromethane ( 3  mL) was added t o  

s i l v e r  z e o l i t e  13X (1.0 g )  under argon and s t i r r e d  f o r  30 min. 
S o l i d  bromide - 312 (325 mg, .65 mmol) was added t o  t h e  above 
suspension and t h e  s t i r r i n g  was cont inued f o r  70 h. 

were removed by f i l t r a t i o n ,  r i n s e d  w i t h  dichloromethane ( 2 5  mL), 

and t h e  combined f i l t r a t e s  were evaporated t o  dryness. 
chromatography o f  t h e  res idue ( s i l i c a  ge l  ; ch loro form fo l lowed by 
ch1oroform:acetone 20 : l )  y i e l d e d  pure 5 (68 mg, 40%), mp 288-94 "C; 

[aID+53.7"(c=53.7", ch lo ro fo rm) ;  IR(neat ) :  1780, 1760, 1725, 
1715 cm-l(CO). Anal. Calcd f o r  C41H38D3N016 (806.75): C,61.04; 
H,4.75; N,1.74. Found: C,60.93; H,5.03; N,1.81. 

O-acetyl-2-deoxy-2-phthal imido; B-R-glucopyranosyl )-B-P-galacto- 
pyranos ide  (5A). 
g l a c i a l  a c e t i c  a c i d  (30 mL), Pd/C ( l o % ,  275 mg) was added, and t h e  
m i x t u r e  was s t i r r e d  under hydrogen a t  normal pressure f o r  20 h. 
The s o l i d s  were f i l t e r e d  o f f  us ing  C e l i t e  bed, washed w i t h  

methylene c h l o r i d e  (25 mL) and to luene (50 mL) and t h e  combined 

The organ ic  phase was washed w i t h  water 

The 

The mix tu re  

A s o l u t i o n  o f  t h e  a lcoho l  2E 

The s o l i d s  

Flash 

T r ideu te r iomethy l  2-Q-benzoyl-4,6-tri-LL-acetyl-3-Q-(3,4,6-tri- 

Compound - 4 (200 mg, 0.25 mmol) was d i sso l ved  i n  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
5
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



OLIGOSACCHARIDES 3 7 7  

f i l t r a t e s  were evaporated t o  dryness. 
and evaporated azeotropical ly  with residual a c e t i c  acid.  The 
syrupy residue was dissolved in dry pyridine (10 mt) and ace t i c  
anhydride ( 5  mL) and s t i r r e d  under argon f o r  18 h. 
evaporation of the reaction mixture t o  dryness, followed by twofold 
addition o f  toluene and again evaporation t o  dryness, the resul t ing 
syrup was purified by f l a sh  chromatography ( s i l i c a  g e l ,  
ch1oroform:acetone 19.1) t o  give - 5A (169 mg, 92%),  mp 218-22 "C; 
["I,,+ 32.6"(c=0.45, chloroform); IR(neat): 1780, 1750, 
1720 cm-' ( C O )  . 

ace t y  1 - 2 - de oxy - 2 - p h t h a 1 i m i  do - B -Q- g 1 u c o py ran o s y 1 ) -6 - - -  ga 1 a c t  - 
opyranoside ( 7 ) .  
f o r  the preparation of - 4 from the 
product was purified by f l a sh  chromatography ( s i l i c a  g e l ,  ethyl 
acetate:hexane 7:3) t o  y i e ld  f i r s t  the C-3 isomer which was 
characterized as i t s  2-O-benzoyl - derivat ive - 4 (8%),  a n d  - 7 ( 1 7 % ) ,  mp 

O H ) ,  1780, 1750, 1715 cm-'(CO). Anal. Calcd f o r  C34H34D3N015 
(702.64): C,58.12; H,4.89; N,1.99. Found: C,58.31; H,5.12; 
N,2.02. 

Toluene (50 mL) was added, 

After 

T r i d eu t e r i orne t hy 1 4 ,6 -0- be n z y 1 i den e - 2 -Q- ( 3 ,4 ,6 - t r i -4 - 

Compound - 7 was obtained following the method used 
bromide - 3 and diol - 2C. The 

219-23 " C ,  [JD+65.6" (c=0.92, chloroform); IR(neat) :  3500 clli -1 ( b t  - , 

Trideuteriomethyl 3-Q-(Z-acetamido-3,4,6-tri-Q-acetyl- 
2-deoxy-B-R-glucopyranosyl ) -2 ,4 ,6- t r i  -0-acetyl -B-L-  gal acto- 
pyranoside ( 5 B ) .  
ethanol (6 mL) a n d  hydrazine hydrate (85%,2 mL) and heated a t  70 "C 
f o r  25 m i n .  
the  obtained residue was dissolved i n  ethanol (2x15 mL) and the 
solvent evaporated. The result ing residue was s t i r r e d  i n  a ce t i c  
anhydride ( 8  mL) and dry pyridine (4 mL) f o r  16 h under argon. Crude 
peracetylated disaccharide - 5B was obtained a f t e r  d i s t i l l i n g  off t he  
reagents a t  reduced pressure, l a s t  t r aces  being removed by co- 
d i s t i l l a t i o n  with toluene (2x15 mL). The residue yielded a f t e r  f l a s h  
chromatography ( s i l i c a  gel ;  dichloromethane: methanol 25: l )  pure 58 

( 135 mg, 98%) ; mp 1 90-95°C, [ u ] ~ + 2 0 . 4 ~ ( c = 0 . 8 4 ,  chl oroform) ; I R (  neat)  : 
3280, 3100 crn-l (NH), 1750 cm-'(COOf, 1650, 1430 crn-l(CON). Anal. Calcd. 

Compound - 5A (155 mg,0.21 mnol) was dissolved i n  

After concentration of the reaction mixture in  vacuo, 

- 
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378 WHITFIELD ET AL. 

f o r  C27H36D3N017 (652.58): C,49.70; H,5.66; N,2.15. 

C,49.61; H,5.84; N,2.22. 

pyranosy1) -  B-&galactopyranoside { 5C). Compound - 5B (109 mg , 
0.16 mmol) was d i s s o l v e d  i n  d r y  methanol (100 mL), 1 M NaOMe 

(1.0 mL) was added, and t h e  r e s u l t i n g  r e a c t i o n  m i x t u r e  was s t i r r e d  

under  argon f o r  16 h. A f t e r  n e u t r a l i z a t i o n  w i t h  Dowex 8OW-8X H , 
t h e  r e s i n  was f i l t e r e d  o f f ,  washed w i t h  methanol (150 mL) and t h e  
combined f i l t r a t e s  evaporated t o  dryness t o  g i v e  56 (62 mg, 96%); 

mp 85-92 "C ,  [aID-4.1" (c=5.4, methanol) ;  I R ( n e a t ) :  

3300 cm-'(br,OH) , 1650, 1430 cm-l(CON). Anal .  Calcd. f o r  
C15H24D3NOll (400.35) : C,45.00; H ,6.04; N ,3.50. 
H,6.22; N,3.03. 

Found: 

T r i deu t e r i ome t hy 1 3 -Q- ( -2 -ace tami  do - 2 -deo xy - B -A- g 1 u co - 

+ 

Found: C ,45.84, 
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