
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 23 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Carbohydrate Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713617200

Synthesis of Ether-Linked Di- and Trisaccharide Derivatives Part I-
Synthesis Of Disaccharides from 5,6-Anhydro-D-Glucose Derivatives

To cite this Article (1994) 'Synthesis of Ether-Linked Di- and Trisaccharide Derivatives Part I- Synthesis Of Disaccharides
from 5,6-Anhydro-D-Glucose Derivatives', Journal of Carbohydrate Chemistry, 13: 5, 679 — 696
To link to this Article: DOI: 10.1080/07328309408011674
URL: http://dx.doi.org/10.1080/07328309408011674

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713617200
http://dx.doi.org/10.1080/07328309408011674
http://www.informaworld.com/terms-and-conditions-of-access.pdf


J .  CARBOHYDRATE CHEMISTRY, 13(5), 679-696 (1994) 

SYNTHESIS OF ETHER-LINKED DI- AND TRISACCBARIDE DERIVATIVES 

Part I- SYNTHESIS OF DISACCHARIDES FROM 5,6-ANEYDRO-D-GLUCOSE 
DERIVATIVES 
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U.F.R des Sciences Fondarnentales et Exactes, Universitk de Picardie 
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ABSTRACT 

We have synthesized a series of A-0-B disaccharides of the type 
A(6->n)B obtained by linking the D-glucose derivative (A) with each of 
the D-fructose, D-galactose, E-glucose, xylitol and glycerol deriva- 
tives (B). The key step in each case is the nucleophilic attack of a 
mnosaccharide alkoxide on the C-6 site of 3+alky1-5,6-anhydrc-l, 2+ 
isopropy1idene-a-D-glucofuranose; each reaction was performed in 
toluene-DMSO and using KOH as the base. 

INTRODUCTION 

The synthesis and properties of natural disaccharides which involve 
coupling of the glycosyl mieties by glycosidic linkages have been 
extensively reported in the literature. However, disaccharides which 
are attached by ether linkages are significantly less commn. 
Reichrath, * for example, recorded the synthesis of 6-0- (benzyl 6-deoxy- 
2,3,4-tri-O-benzyl~-D-~~lucopyranosid-6-yl) -benzyl-2,3,4-tri-0-benzyl-a 

-D-glucopyranoside, using NaH as a catalyst. The same conditions were 
used by Paulsen3 to synthesize various pseudodisaccharides such as 4-0- 
[lL- (1,3,5/2,4) -1,2,3,4-tetrahydroxy-5-C-hydro~thylcyclohexyll~, 
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680 GOUETH, RONCO, AND VILLA 

D-glucopyranose. In contrast, PryStaS4* obtained 4-0- ( 5-deoxy-PD- 
ribofuranosid-5-yl)-~D-glucopyranose derivatives using either the Lewis 
acid BF3.Etfl or SnC14 as catalyst. 

The work described herein was accomplished as part of a programne 
to synthesize di- and trisaccharide derivatives in which hexose, pentose 
or alditol derivatives are coupled by ether linkages. Such junctions 
were deliberately chosen in order to obtain compounds which are mre 
stable to hydrolysis than those possessing glycosidic linkages. We 
describe in this work synthetic roethods which lead to compounds with 
the general formula, A(6->n)B in which A is a D-glucose derivative and 
BisaD-glucose, D-galactose, D-fructose, xylitol or glycerol derivative. 

RESULTS AND DISCUSSION 

Each synthesis started from 1,2 : 5,6-di-O-isopropylidene-ol-D-gluco- 

furanose following the relevant sequence of reactions outlined in 
scheme 1: 

6 : SuOH= 1,2 : 5,6-di-O-isopropylidene~-D-g1ucofuranose (DAGlu-3-OH) 
7 : 

8 : SuOH= 2,3 : 4,5-di-O-isopropylidene-PD-fructopyranose (DAFru-l+H) 
9 : SuOH= 1,2 : 4,5-di-O-isopropylidene-~D-fructopyranose (DAFru-3-OH) 
10 : SuOH= 2,3 : 4,5-di-O-isopropylidene-DL-xylitol (DAXyl-1-OH) 
11: SuOH= 2,3-O-isopropylidene-DL-glycerol (Solketal) 

SuOH= 1,2 : 3,4-di-O-isopropylidene~-D-galactopyranose (DAGal-6-H) 

SCHEME 1 
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DI- AND TRISACCHARIDE DERIVATIVES. I 68 I 

Step I :  Diacetone glucose a l ky la t ion  leading t o  type 1 cxmpcxmcls. 

Alkyl groups (R) ,  introduced v ia  alkyl halides, were chosen in 
order t o  either regulate the lipophilicity of the final deprotected 
ccaopounds obtained from the disaccharide derivatives 6-11 (R = CH3; 

n-CgH17; H l z H 2 5 )  or temporarily protect the C-3-0H group (R= CHz-CH=CH2) . 
These alkylations were effected with 1 .2  equivalents of alkyl halide 
and 2.4 equivalents of KOH i n  toluene-DM. The method, described by 
ChellC,bcb gave type 1 products in yields ranging from 83 t o  92% 
without using either DMF as solvent or NaH as base.7-9 

Step 11: Selective deprotect ion leading t o  typ 2 cqwunds. 

Acid-catalyzed deprotection of type 1 compounds ( la - ld ) ,  in a 
mixture of ethanol-water (19: l )  and 0.2 N sulfuric acid a t  50 O C  

afforded the monoacetals 2a-2d i n  yields ranging from 8 1 t o  86%. 

Steps I11 and IV: Act iva t ion  of type 2 capxnds t o  give 

ccqwunds of typ 3, 4 and 5 .  

The site C-6 of type 2 conpounds was activated by the formation of 
either sulfonate or iodide derivatives. The sulfonate compounds 3 were 
synthesized using a d f i c a t i o n  of the literature methodlo i n  which 
chloroform was replaced by toluene to  effect inproved yields which were 
i n  the range 73 t o  81%. 

We also prepared 6-deoxy-6-iodo-l, 2 Uisopropylidene-3-0-octyl-Ct-D- 

glucofuranose ( 4 ~ )  in 60% yield using the method init ially described by 
Gareggll and later slightly nvxLified by Postel. l2 

Treatment of sulfonates 3 with NaOH in either ethanol-water ( 9 : l )  
or dioxane-water (9 :1) ,  furnished the anhydro derivatives 5 i n  good 
yields ranging from 88 t o  93%. 

Step V: Reaction of SuOH der i va t i ves  leading t o  &saccharides 6-11. 

A preliminary study of the reaction involving diacetone glucose 
( 1.25 equiv) , 5,6-anhydro-3-04cdecyl-l, 2 Uisopropylidene-Cc-D-gluco- 

furanose 5d (1 equiv) and KOH in toluene-DMSO a t  40 OC showed, by HPIX: 

analysis, the presence of three new compounds identified as 6d, 6 'd  
and 6"d. The purification of the crude product mixture by sil ica gel 
column chromatography afforded two fractions w h i c h  were pure 6d and a 
mixture of 6d, 6 'd  and 6"d. The NMR data discussed below are in 
accordance with the structure of disaccharide 6d identified i n  Schene 

1. The s i te  of substitution on the D-glucose moieties of the 

disaccharide (6d) was determined on the basis of a comparison of l3C 
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682 GOUETH, RONCO, AND VILLA 

T a b l e  1: A t t e r q t  a t  13C NMR signal assignment t o  disaccharide 6d by 
ccanparison with published data*. 

- 
Ref - 

13 

- 

6b 

Sugar c-1 C-2 c-3 c-4 

105.3 82.6 81.7 81.3 

1 
""7 

""QX 104.92 82.67 79.69 69.32 

2 

R4 

104 .03 78.90 6b 81.81 81. 88 

~ ~~ 

104.87 7 5 . 6 3  

H 

79.72 6b 

104.4 83.9 82.0 81 .O 

~~ 

82.1 81.2 105.4 

* NMR chemical shifts of unsubst i tuted carbons are designated in bold. 
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DI- AND TRISACCHARIDE DERIVATIVES. I 683 

NMR data obtained for a variety of known 0-alkyl  derivatives of 1,Z-0- 
isopropylidene-c-D-glucofuranose (Table 1) . fb l3 

The signals for C-1 of all D-glucose moieties in the 1,2-&isoprcl- 
pylidene form were found t o  be similar for the range of ccPnpOundS 
selected for the study. However, differences were observed for signals 
assigned C-2 and C-3. An alkyl substituent attached by an ether linkage 
a t  C-3 resulted in a shielding effect on C-2 (A 1.2-3.3 ppm) and a 
deshielding effect on C-3 (A 4.0-6.5 ppm) ; such evidence is supportive 

of the structure 6d in which the SuO group is attached by the C-3 
carbon. Likewise, either an alkyl or sugar attached a t  C-6, resulted i n  
a deshielding effect on C-5 (A 3.7-4.9 ppm) . The mjor effect of 
substitution was a large deshielding effect (A = 9.4 ppm) observed for 

the signal assigned t o  C-6. These results further support the structure 
assigned t o  6d i n  which there is a liaison between C-6 and C-3' and a 
free OH group on C-5. 

Carpun& 6'd and 6"d (identified i n  Scheme 2) can resu l t ,  from 
the consecutive nucleophilic attack of 6d and 6'd respectively, in 
their respective alkoxide ion form, a t  the least hindered carbon C-6of 
the anhydro derivative 5d.  

6d 6'd 

+ 
6"d 

SCHEME 2 
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684 GOUETH, RONCO, AND VILLA 

T a b l e  2: At ten@ a t  1k NMR signal assignments for t h e  5,6-deacetalized 
trisaccharide obtained from 6 'd .  

H4 

- 

B 

A 

A '  

- 

- 
c-1 - 

105.4 

105.0 

104.9 

- 
c-2 - 

82.3 

81.8 

83.7 
- 

c-3 - 

80.1 

82.3 

81.7 

c-4 

78.4 

78.9 

81.4 
- 

c-5 

67.7 

74.6 

69.0 

C- 6 

64.9 

71.4 

70.8 - 

A convenient preparat ive separat ion of t h e  mixture 6d, 6 ' d  and 
6"d was not achieved. However, t h e i r  5,6-deacetalized derivatives w e r e  
r e l a t ive ly  easy t o  separate using silica gel column chrmtcgraphy .  
S t ruc tura l  charac te r i sa t ion  of these  derivatives by NMR spectroscopy 
(Table  2) supported t h e  s t ruc tu ra l  assignments for 6 ' d  and 6"d shown 
in scheme 2.  

The assignment of s igna ls  in t h e  13C NMR spectrum corresponding t o  
C-5 and C-6 of t h e  mnosaccharide u n i t s  A, B and A' were made by 
comparison with t h e  spectral as s ignmnts  of compounds 2, 2' and 2" 
(Table  1) . The 13C NMR spectrum of t h e  5,6-deacetalized tetrasaccharide 
was not w e l l  resolved, however we c l e a r l y  dis t inguished four  s igna ls  
corresponding t o  four  C-1 carbons i n  t h e  105 p p  area. The earlier 
s t ruc tu ra l  assignments w e r e  supported by elemental ana lys i s  
( expe rk ta l  sec t ion ) .  

Before preparing t h e  series of A-0-B disaccharides, we s tud ied  t h e  
influence of temperature and t h e  relative m u n t  of diacetone glucose 
with respect t o  5c (R = i?C8H17), on t h e  proportions of products obtained 

i n  step V (Table 3 ) .  
The r e s u l t s  presented i n  Table 3 show that a reduction i n  

temperature and t h e  doubling of proportions of DAGlu-34H with respect 
t o  substrate 5c favoured t h e  formation of 6c. A t  40 'C, an excess of 
150% of diacetone glucose i n  comparison with substrate led t o  92% of 
t h e  desired disaccharide 6c and 8% of trisaccharide 6 ' c .  W e  a l s o  
observed t h e  formation of a small m u n t  of mnoace ta l  2c r e su l t i ng  
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DI- AND TRISACCHARIDE DERIVATIVES. I 685 

4 2.50 20 48 20 

T a b l e  3: Influence of temperature and the relative amount of 

DAGlu-3-OH on the proportions of products (6c,  6 ' c ,  6 " ~ )  obtained, 
using toluene-DMSO (1:1) (KOH/DAGlu-3-OH = 2) .  

93 7 0 

from competitive attack of HO- on the anhydro substrate. Other attempts 
showed that the variation of proportions of DMSO d f y  the rate of 
reaction but do not affect  proportions of the products f o m d .  

The synthesis of 6c was also attempted from 3 c  and 4c ,  using the 
conditions applied t o  reaction n"3 in Table 3. The tosyl (3c) and iodo 
(4c)  derivatives were completely consumed a f t e r  an hour t o  give the 
anhydro derivative 5c; a f t e r  24 hours the relative proportions of 6 c  
and 6 ' c  were close t o  those of the above reaction no3. However, a f t e r  
purification, yields of 6c  obtained were 50 and 43% respectively. In 
contrast, 6 c  was abtained i n  73% yield s tar t ing from 5 c .  

These results pronpted us t o  prepare a l l  of the type 6 
disaccharides (SuOH = DAGlu-3-OH and R = CH3; CH2-CH=CH2; I P C ~ H ~ ~ ;  

Hl2H25) using the conditions of reaction no3 of T a b l e  3; the yields 

ranged from 68 t o  79%, after purification. 

We a lso applied the latter reaction conditions t o  the synthesis of 
other disaccharides with the general f o m l a  A(6->n)B. The B units were 
introduced by reaction of the acetal derivatives (SuOH f DAGlu-3-OH), 
defined in  Schem 1, with the D-glucose (A) unit  as its anhydro 
derivative 5 (Table 4 ) .  

In these reactions, the proportion of trisaccharide is higher than 
when SuOH = DAGlu-3-OH, but yields of isolated disaccharides remained 
satisfactory (> 61%). For the disaccharides 7 c - l l d ,  the  assigned C-6 
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686 GOUETH, RONCO, AND VILLA 

T a b l e  4:  Synthesis of disaccharide derivatives and d i s t r ibu t ion  

of t h e  products f o m d  (under react ion no 3 conditions, 24 h ) .  

7 3 . 4  

7 3 . 9  

75 .2  

73 .4  

7 3 . 9  

7 5 . 2  

72.9;72.7 

72 .9 ;72 .7  

SuOH 

7 0 . 2  

73 .0  

78 .9  

7 0 . 2  

73 .0  

7 8 . 9  

71 .1 ;70 .7  

66.3;  6 6 . 1  

DAGal-6-OH 

DAFru-1-OH 

DAFru-3-OH 

DAGal-6-OH 

DAFru-1-OH 

DAFru-3-OH 

DAXy 1 - 1 -OH 

S o l k e t a l  

Distr ibut ion (IG'Lc) 

D i s .  
~ 

8 5  

80 

87 

84 

87 

86  

82 

80 

rris . 
14 .5  

1 5  

12.5 

15  

13 

1 4  

18  

20  

- 

- 

'etras . 
0 . 5  

5 

0 .5  

Yie ld  

% 

64 (7c) 

6 1  (8c) 

63 (9c) 

64 (7d) 

7 9  (8d) 

72 (9d) 

'3  (10d) 

j5 ( l l d )  

€i(ppm) of l i a i s o n  

C-6 I C-n(*)  

* Chemical s h i f t s  are noted Cnt in t h e  experimental sec t ion .  

13C NMR s igna ls  showed t h e  same characteristic deshielding e f f e c t  as 
that induced by the SuO subs t i tuent  i n  compound 6d. This comparison 
supports t h e  s t ruc tu res  of t h e  disaccharides iden t i f i ed  in S c h e m  1. 

CONCLUSIONS 

We have obtained in good yield,  using a facile and o r ig ina l  method, 
disaccharides with t h e  general s t ruc tu re  A-O+ in which D-glucose (A) 

is l inked t o  a va r i e ty  of either hexoses or alditols with an e the r  
junction. The product range obtained can be conveniently extended t o  
give access to  numerous ccarrpounds of d i f f e r i n g  character according to  
the nature  of R and of t h e  second subs t i tuent  R1 introduced a t  site C-5. 

Further possibilities include a l t e rna t ive  de r iva t i s a t ion  a t  site C-6 
when B = D-glucose and t h e  number of deprotected acetal groups are 
varied. 

The partial deprotection of u n i t  B gives access t o  trisaccharide 
der iva t ives  which could be fu r the r  modified. The methodology discovered 
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DI- AND TRISACCHARIDE DERIVATIVES. I 687 

in this work can also be used t o  obtain various series of disaccharides 
frcm anhydro derivatives of other sugars such as either D-xylose, 
D-mannose or D-fructose. 

EXPERIMENTAL 

General Procedures. Reactions were mnitored by either HPIC 
(Waters 721), using either of the reverse phase columns W-18 (Eilerck) 
or PN 27-196 (Waters) or by GLC (Girdel) using an OV 17 or SE 30 
column. Preparative chrmtography was perfonned on silica gel (Matrex 
60 mesh) with a heme-acetone gradient. Specific rotations were 
determined with a JASWDIP 970 p o l a r k t e r  (Prolabo) and mlting 
points with an electrothermal automatic apparatus. 13C NMR spectra were 
recorded using a Briicker WP 300 spectrcaoeter. The 1k signal assignment 
of the C2, C3, C4 carbons of the D-glucose moiety for compounds 6a-lldI 
as w e l l  as that of the C1 c a r b n s  when both mnosaccharide units are 
D-glucose, can result in problems of interpretation because the 
chemical shifts are very close. 

Type 1 (3-alkyl diacetal derivatives, namely, 1 , 2 : 5 , 6-di-O- 
isopropylidene-3-O-methyl-a-D-glucofuranose (la), 3-0-allyl- 
1,2:5,6-di-O-isopropylidene-a-D-glucofuranose (lb), 1,2:5,6- 
di-0-isopropylidene-3 -0-octyl-a-D-glucofuranose (lc) , 3 - 0 - 
dodecyl-1,2:5,6-di-0-isopropylidene-U-D-glucofuranose 
(ld), were synthes ized  i n  accordance wi th  t h e  method 
described by Chelle.6arb 

Type 2 ea lkyl  mnoacetal derivatives, namely, 1 , 2 -0-isopropy- 
lidene-3 -0-methyl-a-D-glucofuranose (2a) , 3 -0-allyl-1 , 2 -0-iso- 
propylidene-a-D-glucofuranose (2b), 1,2-O-isopropylidene-3-0- 
octyl-a-D-glucofuranose (2c) and 3 -0-dodecyl-1 , 2-0-isopro- 
pylidene-a-D-glucofuranose (2d) , were s y n t h e s i z e d  i n  

accordance with t h e  method d e s c r i b e d  i n  our  prev ious  
work. Garb; 1 4  

1,2-O-isopropylidene-3-O-methyl-6-O-tosyl-~-D-glucofuran- 

ose (3a) . p-Toluenesulphonyl chloride ( 9 . 6  g, 50 mmol) dissolved 

i n  toluene (50 mL) was slowly added t o  a s t i r r e d  pyridine (50 
mL) solut ion of 2a (11 g, 47  mmol) a t  0 O C .  Af ter  48 h a t  5 O C ,  

crushed i c e  and aqueous-HC1 ( 9 : l )  ( 5 0  mL) were added t o  the  
mixture and two phases separa ted .  The aqueous phase was 
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688 GOUETH, RONCO, AND VILLA 

e x t r a c t e d  wi th  t o l u e n e  (2 x 25 m L ) ;  t h e  o r g a n i c  phases  w e r e  
pooled,  d r i e d  (Na2SOq) and c o n c e n t r a t e d  t o  g i v e  1 5 . 2  g of 

c rude  p roduc t  which was p u r i f i e d  on a s i l i c a  ge l  column 
e l u t e d  with hexane-acetone ( 1 7 : 3 )  t o  g i v e  1 4 . 2  g ( 7 8 % )  of 3a 
a s  a syrup .  -30.4' (c 1 . 2 ,  C H C 1 3 ) ;  lit.15 [ a ] ~ * ~  -22.1' 

( C  1 . 0 ,  C H C 1 3 ) .  13C NMR ( C D C 1 3 )  6 :  C 1  ( 1 0 5 . 0 ) ,  C2 ( 8 2 . 7 ) ,  C3 

( 8 2 . 0 ) ,  c4 ( 7 9 . 0 ) ,  c 5  ( 7 4 . 2 ) ,  c6 ( 6 7 . 5 1 ,  2xCH3 ( 2 6 . 1 - 2 6 . 7 ) ,  

me2 (111.8) ,  c '1  ( 1 4 4 . 9 )  C,,tho ( 1 2 9 . 8 )  I Cmet- ( 1 2 8 . 0 )  Cpara 

( 1 3 2 . 6 ) ,  CH3 (21 .51 ,  OCH3 ( 5 8 . 2 ) .  

3-O-allyl-1,2-O-isopropylidene-6-O-tosyl-a-D-glucofur~- 

ose (3b). The above p rocedure  w a s  a p p l i e d  t o  2b ( 1 7  g ,  6 5 . 4  

mmol) and p - to luenesu lphony l  c h l o r i d e  ( 1 2 . 9  g ,  6 7 . 7  mmol) t o  
g ive  21 .8  g (81%) of 3b a s  a syrup, a f t e r  e l u t i o n  on a s i l i c a  
g e l  column wi th  hexane-acetone (22:3); [ c c I D ~ ~  -76.7' (c 1 . 4 ,  

C H C l 3 ) .  The 1 3 C  NMR spectrum of  t h e  g l u c o s y l  moie ty  w a s  
i d e n t i c a l  t o  t h a t  of  3a; R= C H z - C H = C H z :  C, ( 7 3 . 5 ) ,  Cp 

( 1 3 4 . 1 )  , Cy ( 1 1 7 . 0 )  . This  compound w a s  r e c e n t l y  syn thes i zed  

i n  a mixture  of methylene ch1or ide-pyr id ine l6  without  g iv ing  
t h e  s p e c i f i c  r o t a t i o n .  

1,2-O-isopropylidene-3-O-octyl-6-O-tosyl-~-D-glucofur~- 

ose (3c). Likewise,  2c ( 3 3 . 2  g ,  100  mmol) and p - t o l u e n e -  
sulphonyl  c h l o r i d e  (22 g, 1 1 5  mmol) gave 3 6 . 5  g ( 7 5 % )  of  3c 
as a syrup, a f t e r  e l u t i o n  on a s i l i c a  g e l  column wi th  hexane- 
acetone m i x t u r e ( 8 9 : l l ) ;  [ a ] ~ ~ 5  -52.4O (c 1 . 0 ,  C H C 1 3 ) .  13C NMR 

spectrum of  t h e  g lucosy l  moiety w a s  i d e n t i c a l  t o  t h a t  of  3a; 
R= n-C8H17; C, ( 7 0 . 6 ) ,  Cp ( 3 1 . 8 ) ,  5xCH2 ( 2 9 . 5 - 2 2 . 6 ) ,  CH3 

( 1 4 . 1 ) .  

Anal. Calcd for C24H380gS ( 4 8 6 . 6 )  : C,  59 .24 ;  H, 7 . 8 7 .  Found: 

C, 59.01; H, 7.92. 
3-O-&decyl-1,2-O-isopropylidene-6-O-tosyl-~-D-glucofura- 

nose (3d). L i k e w i s e ,  2d ( 3 1 . 2  g ,  8 0 . 4  mmol) and  
p- to luenesulphonyl  c h l o r i d e  (18 .3  g,  96 mmol) gave 3 1 . 8  g 
( 7 3 % )  of 3d as  a syrup,  a f t e r  e l u t i o n  on a s i l i c a  gel column 
with hexane-acetone ( 2 3 9 ) ;  [ a ] ~ ~ ~  -19.0' (c 1 . 2 ,  C H C 1 3 ) .  The 
13C NMR s p e c t r u m  of t h e  g lucosy l  moiety w a s  i d e n t i c a l  t o  t h a t  

of  3c. 
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DI- AND TRISACCHARIDE DERIVATIVES. I 689 

-1. Calcd for C28H460gS ( 5 4 2 . 8 )  : c, 61.97;  H, 8 .54 .  Found: 

C, 61.80; H, 8.72. 

6-deoxy- 6-i0do-l,2-O-isopropylidene- 3-O-octyl-C%-D-gluco- 
furanose (4c). I o d i n e  ( 9 . 2  g, 3 6 . 2  mmol) dissolved i n  DMF (30 
mL) w a s  s l o w l y  added t o  a st irred s o l u t i o n  of 2C ( 9 . 9  g, 2 9 . 8  
mmol) and  Ph3P ( 1 5 . 8  g ,  6 0 . 3  mmol) i n  DMF (75  mL) . A f t e r  4 h 
a t  room t e m p e r a t u r e ,  a s a t u r a t e d  s o l u t i o n  of N a H C 0 3  (10 mL) 

a n d  e t h e r  (50  mL) w e r e  added t o  t h e  m i x t u r e  a n d  t h e  p h a s e s  
separated.  The a q u e o u s  p h a s e  w a s  e x t r a c t e d  w i t h  e t h e r  (2x20 
m L ) .  C o n c e n t r a t i o n  of t h e  pooled o r g a n i c  p h a s e s  gave a s y r u p y  
r e s i d u e  wh ich  w a s  c h r o m a t o g r a p h e d  on a s i l i c a  gel co lumn 
e l u t e d  w i t h  hexane -ace tone  ( 9 : l )  t o  y i e l d  7 . 8  g (60%) of 4c 
as a s y r u p ;  [ C % ] D ~ ~  -35.6' (c 1.1, C H C 1 3 ) .  1 3 C  NMR ( C D C 1 3 )  6 :  
c1 ( 1 0 4 . 1 ) ,  c2 ( 8 1 . 4 ) ,  c3 ( 8 1 . 1 ) ,  c4 ( 8 0 . 7 ) ,  c g  ( 6 7 . 7 ) ,  c g  

( 1 2 . 2 ) ,  2xCH3 ( 2 5 . 9 ; 2 5 . 4 ) ,  CMe2 ( 1 1 0 . 4 ) ,  C a  (69 .71 ,  Cp (30 .81 ,  
5 X a 2  (28 .7 -21 .6 ) ,  CH3 (13.1) . 

Anal. Calcd f o r  C17H310gI ( 4 4 2 . 3 ) :  C,  46.16;  H, 7 . 0 6 .  Found: 

C, 46.50; H, 7.25. 

5,6-anhydro-l, 2 -O-isopropylidene-3-O-methyl-~-D-glucofu- 
ranose (5a). T o  a s t i r red s o l u t i o n  of 3a ( 1 3 . 7  g,  3 5 . 3  mmol) 
i n  d i o x a n e - w a t e r  ( 9 :  1) ( 1 5 0  mL)  w a s  added N a O H  ( 3 5  g, 8 7 . 5  
m m o l ) .  A f t e r  1 h a t  room t e m p e r a t u r e ,  t h e  m i x t u r e  w a s  
n e u t r a l i z e d  w i t h  a s a t u r a t e d  s o l u t i o n  of N H q C l  ( 7 5  mL)  and  

t h e  a q u e o u s  p h a s e  e x t r a c t e d  w i t h  t o l u e n e  ( 2 x 2 5  m L ) .  The 
combined  o r g a n i c  p h a s e s  were c o n c e n t r a t e d  a n d  t h e  r e s u l t i n g  
r e s i d u e  c h r o m a t o g r a p h e d  on  a s i l i c a  ge l  column e l u t e d  w i t h  
hexane -ace tone  ( 2 2 : 3 )  t o  y i e l d  6 . 6  g ( 8 7 % )  of 5a as  a s y r u p ;  
[ a ] D 2 5  -62.4' ( C  1.1, C H C 1 3 ) ;  lit.17 [ C % ] J ) ~ ~  -67' (C 4.0, cHc13). 
1 3 C  NMR ( C D C 1 3 )  6 :  C 1  ( 1 0 5 . 1 ) ,  C2  ( 8 2 . 6 ) ,  C 3  ( 8 2 . 6 ) ,  C4 

( 8 1 . 6 ) ,  Cg (47 .81 ,  C6 ( 4 6 . 3 ) ,  2xCH3 ( 2 5 . 9 ;  26 .61 ,  CMe2 (111.3), 
OCH3 ( 5 8 . 2 ) .  

3-0-allyl-5,6-anhydro-1,2-0-isopropylidene-~-D-g1ucofura- 
nose (5b). The above p r o c e d u r e  w a s  a p p l i e d  t o  3b ( 2 0 . 7  g, 
49 .9  mmol) a n d  NaOH ( 5  g, 125  mmol) t o  give 1 1 . 3 g  ( 9 3 % )  of 5b 
as a s y r u p ,  a f t e r  e l u t i o n  on a s i l i c a  gel  column w i t h  hexane-  
a c e t o n e ( 9 3 : ~ ) ;  [ a ] D 2 5  -51 .7 '  ( c  0 . 9 ,  C H C 1 3 ) .  The 13c NMR 

s p e c t r u m  of t h e  g l u c o s y l  m o i e t y  w a s  i d e n t i c a l  t o  t h a t  of 5a 
w i t h :  C a  ( 7 3 . 5 ) ,  Cp ( 1 3 4 . 1 ) ,  C y  ( 1 1 7 . 1 )  . 
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690 GOUETH, RONCO, AND VILLA 

Anal. Calcd for C12H1805  ( 2 4 2 . 3 ) :  C,  59 .49  H, 7 . 4 9 .  Found: C, 

59.79; H, 7.35. 
5,6-anhy~o-1,2-0-isopropylidene-3-O-octy1-a-D-g1ucofura- 

nose ( 5 c ) .  L i k e w i s e ,  3c ( 3 5 . 5  g, 7 2 . 9  mmol) a n d  NaOH ( 7 . 3  g, 
182 .5  mmol) gave 2 1  g ( 9 2 % )  of 5c as a s y r u p ,  a f t e r  e l u t i o n  
on s i l i c a  gel  column w i t h  hexane -ace tone  ( 1 9 : l ) ;  [ O I I D ~ ~  -34.4'  
( C  1.3,  CHC13). The 13C NMR s p e c t r u m  of t h e  g l u c o s y l  m o i e t y  

w a s  i d e n t i c a l  t o  t h a t  of 5a w i t h  R= n-C8H17; C, ( 7 0 . 6 ) ,  Cp 

Anal. Calcd for C17H30O5 ( 3 1 4 . 4 )  : C, 64 .54 ;  H, 9 . 6 2 .  Found: C, 

(31 .81 ,  5XCH2 (29 .5 -22 .6 ) ,  CH3 ( 1 4 . 0 ) .  

64.40; H, 9.69. 

5,6-anhydto-3-0-dodecyl-l,2-O-isopropylidene-~-D-glucofu- 
ranose (5d). L i k e w i s e ,  3d (30 .4  9, 56 mmol) a n d  NaOH ( 5 . 6  g, 
140 mmol) gave 18 g ( 8 7 % )  of 5d as a s y r u p ,  a f t e r  e l u t i o n  on 
a s i l i c a  gel  column w i t h  hexane -ace tone  ( 1 9 :  1) ; [ a l ~ ~ s  -33.6O 
(c 1 . 2 ,  CHC13). The13CNMR s p e c t r u m  of t h e  g l u c o s y l  m o i e t y  w a s  
i d e n t i c a l  t o t h a t  of 5c. 

A n a l .  Calcd f o r  C21H3805 ( 3 7 0 . 5 ) :  C ,  68 .07 ;  H, 1 0 . 3 3 .  

Found: C,  68.32;  H, 10 .20 .  

Synthesis of Disaccharides 

Powdered  KOH ( 5  e q u i v ) ,  a n h y d r o u s  Na2S04 a n d  t y p e  5 
compound (1 e q u i v )  w e r e  added t o  a s t i r red s o l u t i o n  of t h e  
a p p r o p r i a t e  a ce t a l  SuOH ( 2 . 5  e q u i v )  i n  to luene-DMSO (1:l) 
(100 g / L ) .  A f t e r  24 h a t  40 OC, t h e  m i x t u r e  w a s  f i l t e r e d  a n d  
n e u t r a l i z e d  w i t h  a s a t u r a t e d  s o l u t i o n  of N H 4 C 1 .  The aqueous  

p h a s e  w a s  e x t r a c t e d  w i t h  t o l u e n e  a n d  t h e  s o l v e n t  c o n c e n t r a t e d  
u n d e r  vacuum. The desired d i s a c c h a r i d e  w a s  i s o l a t e d  a f t e r  
p u r i f i c a t i o n  on  a s i l i c a  ge l  column e l u t e d  w i t h  a hexane-  
a c e t o n e  g r a d i e n t ;  the  c o m p o s i t i o n  of m i x t u r e s  w e r e  d e t e r m i n e d  
by  HPLC a n a l y s i s .  

6-0-(3-deoxy-1,2:5,6-di-O-isopropylidene-01-D-glucofur~os- 
3-yl) - 1,2-0-isopropylidene- 3-0-methyl-a-D-glucofuranose (6a) . 
The above p r o c e d u r e  applied t o  5a ( 1 3 . 2  g, 6 1  mmol) a n d  DAGlu-3- 
OH (39  g, 150  mmol) y i e l d e d  7 . 7  g of a m i x t u r e  of 6a and  6 ' a  
i n  t h e  r a t i o  7 : 3  a f t e r  s i l i c a  ge l  column c h r o m a t o g r a p h y ,  
u s i n g  h e x a n e - a c e t o n e  ( 9 2 . 5  : 7 . 5 )  as  t h e  e l u e n t .  F u r t h e r  
e l u t i o n  w i t h  hexane -ace tone  ( 9 1 : 9 )  gave 1 9 . 4  g ( 6 8 % )  of p u r e  
6a as a s y r u p ;  +63.1° (c 1.5,  CzHsOH) . 13C NMR (CDC13) 
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DI- AND TRISACCHARIDE DERIVATIVES. I 69 1 

6 :  C 1  ( 1 0 4 . 4 ) ,  c2 ( 8 3 . 9 ) ,  c 3  (82.0), c4 (81.0), cg ( 6 8 . 0 ) ,  c6 

( 7 3 . 6 ) ,  C 1 1  (105 .41 ,  C2r  (82 .51 ,  C3r ( 8 2 . 1 ) t  C 4 '  (81.2), C51 

( 7 2 . 6 ) ,  C g 1  ( 6 7 . 6 ) ,  6xCH3 ( 2 5 . 9 ;  2 6 . 6 ) ,  3XCMe2 (111 .7 ;  1 1 1 . 7 ;  
1 0 9 . 0 ) ,  OCH3 ( 5 8 . 2 ) .  

A n a l .  Calcd f o r  C22H36011 ( 4 7 6 . 5 )  : C, 5 5 . 4 5 ;  H, 7 . 6 1 .  

Found: C,  55.70;  H, 7 .40 .  
6-0-(3-deoxy-1,2:5,6-di-O-isopropyli~ne-~-D-glucofur~os- 

3-yl) -3-0-allyl-1,2-O-isopropylidene-a-D-glucofuranose (6b) . 
Likewise ,  5b (9 .7  g ,  40 mmol) and DAGlu-3-OH (26  g, 100 mmol) 
gave  3 . 3  g of a m i x t u r e  of 6b a n d  6'b i n  t h e  r a t io  1:3 af ter  
e l u t i o n  on a s i l i c a  ge l  column w i t h  h e x a n e - a c e t o n e  m i x t u r e  
( 9 3 : 7 ) .  F u r t h e r  e l u t i o n  w i t h  h e x a n e - a c e t o n e  m i x t u r e  ( 2 3 : 2 )  
gave 15 .8  g ( 7 9 % )  of p u r e  6b as a s y r u p ;  +32.1' ( c  
1 . 4 ,  cHcl3). The 1 3 ~  NMR spectrum of g l u c o s y l  moie t ies  w a s  
i d e n t i c a l  t o  t h a t  of 6a: C, (73.61,  Cp ( 1 3 4 . 3 ) ,  5 ( 1 1 7 . 0 ) .  

Anal. Calcd f o r  C24H38011 (502 .5 )  : C, 57 .38  H, 7 . 6 2 .  Found: 

C, 57 .64;  H, 7 . 5 8 .  

6-0-(3-deoxy-1,2:5,6-di-O-isopropyli~ne-~-D-glucofur~os- 
3-yl) -1,2 -0 -isopropylidene-3 -0-octyl- 01-D- glucofuranose ( 6 ~ )  . 
L i k e w i s e ,  5c ( 5 . 0  g, 1 5 . 9  mmol) and  DAGlu-3-OH ( 1 0 . 4  g ,  40 
mmol) g a v e  1 . 9  g of a m i x t u r e  of 6c and  6 ' c  i n  t h e  r a t i o  7 : 3  

a f t e r  p u r i f i c a t i o n  on a s i l i c a  gel  column e l u t e d  w i t h  hexane-  
a c e t o n e  ( 9 3 : 7 ) .  F u r t h e r  e l u t i o n  w i t h  h e x a n e - a c e t o n e  ( 2 3 : 2 )  
gave 6 . 8  g ( 7 3 % )  of p u r e  6c as a s y r u p ;  -43.2' (c 1 . 4 ,  

C H C 1 3 ) .  The  I3C NMR s p e c t r u m  of g l u c o s y l  m o i e t i e s  w a s  
i d e n t i c a l  t o  t h a t  of 6a; R = n-C8Hl7; C, ( 7 0 . 6 ) ,  Cp ( 3 1 . 7 ) ,  
5Xm2 (29.5-22.61,  CH3 ( 1 3 . 9 ) .  

A n a l .  Calcd f o r  C 2 9 H 5 0 0 1 ~  ( 5 7 4 . 7 ) :  C ,  6 0 . 6 1 ;  H ,  8 . 7 7 .  

Found: C ,  60.59;  H, 8 . 8 5 .  
6-0-(3-deoxy-1,2:5,6-di-O-isopropyli~ne-~-D-glucofur~os- 

3-yl)-3-O-dodecyl-l,2-O-isopropropyli~ne-a-D-glucofur~o~e (6d). 
L i k e w i s e ,  5d ( 6 . 8  g, 1 8 . 4  mmol) a n d  DAGlu-3-OH (24  g, 92.3 
mmol) gave 3 .3  g of a m i x t u r e  of 6d a n d  6'd i n  the  r a t i o  8 : l  

a f t e r  p u r i f i c a t i o n  on a s i l i c a  gel  column e l u t e d  w i t h  hexane-  
a c e t o n e  ( 4 2 : 3 ) .  F u r t h e r  e l u t i o n  w i t h  h e x a n e - a c e t o n e  (93 :7 )  
gave 7 . 7 5  g ( 6 7 % )  of pu re  6d a s  a s y r u p ;  [ a l ~ ~ ~  -48.1' (c 
1 . 2 ,  CHC13). The I 3 C  NMR s p e c t r u m  of g l u c o s y l  moie t ies  w a s  

i d e n t i c a l  t o  t h a t  of 6c. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
9
:
3
0
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



692 GOUETH, RONCO, AND VILLA 

A n a l .  Calcd f o r  C33H58011 ( 6 3 0 . 7 ) :  C ,  6 2 . 8 3 ;  H I  9 . 2 7 .  

Found:  C,  6 2 . 9 2 ;  H,  9 . 3 1 .  

When t h e  reac t ion  w a s  performed w i t h  5d ( 1 0 . 2  g,  2 7 . 6  mmol) 
and DAGlu-3-OH ( 8 . 9  g,  3 4 . 5  mmol), a m i x t u r e  of 6d, 6'd a n d  
6"d w a s  o b t a i n e d .  T h e s e  c o m p o u n d s  w e r e  separa ted  a f t e r  
p a r t i a l  h y d r o l y s i s  ( 0 . 2  N (H2SO4); 5 0  O C  i n  e t h a n o l - w a t e r  

1 9 : l )  a n d  co lumn c h r o m a t o g r a p h y  t o  give: 

w i t h  h e x a n e - a c e t o n e  ( 7 : 3 ) ;  [ a l ~ ~ ~  -36.9 '  (c 1 . 6 ,  C H C 1 3 ) .  
- 9 . 4  g of t h e  5 , 6 - d e p r o t e c t e d  disaccharide a f t e r  e l u t i o n  

A n a l .  C a l c d  f o r  C30H54011 ( 5 9 0 . 7 ) : C ,  6 1 . 0 0 ;  H ,  9 . 2 1 .  

Found:  C,  6 0 . 7 8 ;  H, 9 . 5 2 ,  

w i t h  h e x a n e - a c e t o n e  ( 4 : l ) :  m p  68-70'C; [ U ] D ~ ~  -37.8O (c 1 . 2 ,  
- 3 . 9  g of t h e  5 , 6 - d e p r o t e c t e d  t r isaccharide a f t e r  e l u t i o n  

C H C 1 3 ) .  

A n a l .  Calcd f o r  C 5 1 H g 2 0 1 6  ( 9 6 1 . 1 ) :  C ,  6 3 . 7 2 ;  H ,  9 . 6 5 .  

Found:  C,  6 3 . 8 7 ;  H,  9 . 5 2 ,  

- l . l g  o f t h e  5,6-deprotectedtetrasaccharide a f t e r  e l u t i o n  
w i t h  h e x a n e - a c e t o n e  ( 1 7  :3)  ; [ a 1 ~ 2 5  -40.  9' (c 1.1, CHC13) . 

A n a l .  Calcd f o r  C72H130021 (1331.3):  C,  6 4 . 9 3 ;  H, 9 . 8 4 .  

Found:  C, 6 4 . 8 1 ;  H, 9 . 5 6 .  

0s-6-yl) -1,2-O-isopropylidene-3-0-octyl-a-D-glucofuranose (7c) . 
L i k e w i s e ,  5c ( 5 . 0  g,  1 5 . 9  mmol) a n d  DAGal-6-OH ( 1 0 . 4  g, 40 
mmol) gave 2 . 8  g of a m i x t u r e  of 7c a n d  7'c i n  t h e  r a t i o  7 : 3  

a f t e r  e l u t i o n  on a s i l i c a  ge l  c o l u m n  w i t h  hexane-acetone 
( 9 3 . 5 : 6 . 5 ) .  F u r t h e r  e l u t i o n  w i t h  hexane-acetone ( 9 2 . 5 : 7 . 5 )  
gave 5 . 9  g ( 6 4 % )  of pu re  7c as a s y r u p ;  [ C X I D ~ ~  -50.1 '  (c 0 . 8 ,  

6-0- (6-deoxy-l,2 : 3,4-di-O-isopropylidene-a-D-galactopyran- 

CHC13). I 3 C  NMR (CDC13) 6 :  C 1  ( 1 0 5 . 0 ) ,  C2 ( 8 2 . 6 1 ,  C3 ( 8 2 . 3 ) ,  
c4 ( 7 9 . 7 ) ,  c5 ( 6 7 . 7 ) ,  C6 ( 7 3 . 4 ) ,  c11 ( 9 6 . 2 ) ~  c21 ( 7 0 . 7 ) ,  c3n 
( 7 0 . 5 ) ,  Cq i  ( 7 1 . 1 ) ,  C5i ( 6 6 . 8 ) ,  C ~ I  ( 7 0 . 2 ) ,  6xCH3 ( 2 6 . 7 ;  2 4 . 3 ) ,  

me2 ( 1 1 1 . 5 ) ,  2xCMe2 ( 1 0 8 . 5 ;  1 0 9 . 2 ) ,  C, ( 7 0 . 6 ) ,  C p  ( 3 1 . 7 ) ,  5xcH2 
( 2 9 . 5 - 2 2 . 6 ) ,  CH3 ( 1 3 . 9 ) .  

A n a l .  Calcd fo r  C 2 9 H 5 0 0 1 1  ( 5 7 4 . 7 ) :  C ,  6 0 . 6 1 ;  H ,  8 . 7 7 .  

Found:  C, 6 1 . 0 5 ;  H, 8 . 9 0 .  

6-0-(6-deoxy-1,2:3,4-~-O-isopropylidene-U-D-galactopyran- 
0s-671) - 3 -0-dodecyl- 1,2 -0-isopropylidene- a - D  - glucofuranose 
(7d) . L i k e w i s e ,  5d ( 3 . 7  g, 10 mmol) a n d  DAGal-6-OH ( 6 . 5  g, 2 5  
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DI- AND TRISACCHARIDE DERIVATIVES. I 693 

mmol) gave 1 . 9  g of a m i x t u r e  of 7d a n d  7 'd  i n  t h e  r a t i o  8:1 
a f t e r  p u r i f i c a t i o n  on a s i l ica  gel  column e l u t e d  w i t h  hexane-  
a c e t o n e  (42  : 3)  . F u r t h e r  e l u t i o n  w i t h  h e x a n e - a c e t o n e  ( 9 3 :  7 )  
g a v e  4 . 0 3  g ( 6 4 % )  of p u r e  7d as  a s y r u p ;  -47.4' 
( c  1 . 2 ,  C H C 1 3 ) .  The 1% NMR s p e c t r u m  of g l y c o s y l  moieties w a s  

i d e n t i c a l  t o  t h a t  of 7 c .  

A n a l .  Calcd f o r  C33H58011 ( 6 3 0 . 7 )  : C ,  62 .83 ;  H, 9 . 2 7 .  

Found:  C,  63 .02;  H,  9 . 3 7 .  

6 - 0 -  (1-deoxy-2,3: 4,5-di-O-isop~opylidene-~-D-ftuctopyran- 
os-l-yl)-1,2-O-~sopropyliden6-~-O-octyl-~-D-glucofur~ose ( 8 ~ )  

L i k e w i s e ,  5c ( 4 . 1  g ,  13 mmol) a n d  DAFru-1-OH ( 8 . 4  g ,  3 2 . 3  
mmol) gave 2 . 5  g of a m i x t u r e  of 8c, 8 ' c  a n d  8"c i n  t h e  
r a t i o  2 : 2 : 1  a f t e r  e l u t i o n  on a gel  s i l i c a  column w i t h  hexane-  
a c e t o n e  ( 9 3 : 7 ) ;  4 . 5 3  g ( 6 1 % )  of p u r e  8c a s  a s y r u p  w a s  
o b t a i n e d  by  f u r t h e r  e l u t i o n  w i t h  hexane -ace tone  ( 2 3  : 2 )  ; 
- 3 8 . 0 °  ( C  1.2, C H C 1 3 ) .  '3C NMR (CDC13) 6 :  C 1  ( 1 0 5 . 0 1 ,  C2 

( 8 2 . 4 ) ,  c3 ( 8 2 . 1 ) ,  c4 ( 7 9 . 7 1 ,  c5 ( 6 7 . 5 ) ,  c6 ( 7 3 . 9 ) r  c1l 
( 7 3 . 0 ) ,  C ~ I  ( 1 0 2 . 4 ) ,  C31 ( 7 0 . 3 ) ,  C4r  ( 7 0 . 1 ) ,  c51 ( 7 0 . 8 ) ,  C ~ I  

( 6 0 . 9 ) ,  6xCH3 ( 2 6 . 6 - 2 3 . 9 ) ,  CMe2 (111.41, 2xCMe2 (108.3), C, 

( 7 0 . 6 ) ,  Cp ( 3 1 . 8 ) ,  5Xm2 (29 .6-22 .5) ,  CH3 ( 1 3 . 9 ) .  

A n a l .  Calcd f o r  C 2 9 H 5 0 0 1 1  ( 5 7 4 . 7 )  : C ,  6 0 . 6 1 ;  H,  8 . 7 7 .  

6 - 0 -  (1-deoxy-2'3: 4,5-di-O-isopropylidene-~-D-fructopyra- 
nos - 1 - y l )  - 3 -0-dodecyl- 1 , 2  -0-isopropylidene-a-D - glucofuran- 

ose ( 8 d ) . L i k e w i s e ,  5d ( 2 . 7  g, 7 . 3  m m o l )  a n d  DAFru-1-OH 
( 4 . 7  g, 28  mmol) gave 0 . 7  g of a m i x t u r e  of 8d a n d  8 'd  i n  
t h e  r a t i o  1 : 2  a f t e r  c h r o m a t o g r a p h y  on  a s i l i c a  g e l  column 

e l u t e d  w i t h  h e x a n e - a c e t o n e  ( 4 7 : 3 ) .  F u r t h e r  e l u t i o n  w i t h  
h e x a n e - a c e t o n e  ( 9 3 : 7 )  gave 3 . 6 3  g ( 7 9 % )  of p u r e  8d as a 
s y r u p ;  [ ( x ] ~ ~ ~  -30.9' (c 1.1, C H C 1 3 ) .  The I 3 C  NMR s p e c t r u m  o f  

g l y c o s y l  moieties w a s  i d e n t i c a l  t o  t h a t  of 8c. 

Found: C, 60 .80  H, 8 . 6 9 .  

A n a l .  Calcd f o r  C 3 3 H 5 8 0 1 1  ( 6 3 0 . 7 ) :  c, 62 .83 ;  H,  9 . 2 7 .  

Found: C, 63.02;  H, 9 .37 .  
6- 0- (3 -deoxy- l , 2  : 4,5-di-O-isopropylidene-~-D-fructopyra- 

nos-3-yl) -1 , 2 - 0 - i s o p r o p y l i d e n e - 3  -0-octyl-a-D-glucofuranose 
( 9 c ) .  L i k e w i s e ,  5c ( 6  g, 1 9  mmol) a n d  DAFru-3-OH ( 1 2 . 4  g, 
47 .7  mmol) gave 3 . 5  g o f  a m i x t u r e  of 9c a n d  9 ' c  i n  t h e  
r a t i o  3 : l  a f t e r  p u r i f i c a t i o n  on a s i l i c a  g e l  column e l u t e d  
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w i t h  h e x a n e - a c e t o n e  m i x t u r e  ( 9 3 : 7 ) .  F u r t h e r  e l u t i o n  w i t h  
h e x a n e - a c e t o n e  ( 2 3 : 2 )  gave 6 . 8 5  g ( 6 2 % )  of p u r e  9c as a 
s y r u p ;  [ a ] ~ ~ ~  -83.6' (c 1.2, C H C 1 3 ) .  13C NMR ( C D C 1 3 )  6:  C1 

( 1 0 5 . 0 ) ,  c2 ( 8 2 . 2 1 ,  c 3  ( 8 2 . 1 1 ,  c4 ( 7 9 . 7 ) ,  c5 ( 6 8 . 2 ) ,  c6 

( 7 5 . 2 ) ,  C 1 i  ( 71 .91 ,  C2i  ( 1 0 4 . 3 ) ,  C 3 i  ( 7 8 . 9 ) ,  C 4 ,  ( 7 6 . 7 ) ,  C51 

( 7 3 . 5 ) ,  C6 i  ( 60 .41 ,  6xCH3 ( 2 7 . 8 - 2 5 . 9 ) ,  CMe2 ( 1 1 1 . 4 ) ,  2xCMe2 
(111 .8 ;  1 0 9 . 0 ) ,  Ca ( 7 0 . 6 ) ,  Cp ( 3 1 . 7 ) ,  5Xm2 (29 .6 -22 .5 ) ,  CH3 

(13 .9 )  . 
A n a l .  Calcd fo r  C 2 9 H 5 0 0 1 1  ( 5 7 4 . 7 ) :  C ,  60 .61 ;  H ,  8 . 7 7 .  

Found: C,  60 .90  H, 8 . 6 3 .  

6-0- (3-deoxy-l,2: 4,5-di-O-isopropylidene-P-D-fructopyra- 
nos-3-yl)  -3 -0-dodecyl-l , 2-O-isopropylidene-~-D-glucofuranose 

(9d). Likewise ,  5d ( 3 . 0  g, 8 . 1  mmol) and  DAE'ru-3-OH ( 5 . 2  g, 20 
mmol) gave 1.1 g of a m i x t u r e  of 9d a n d  9'd i n  the r a t i o  1:l 
f o l l o w i n g  p u r i f i c a t i o n  on  a s i l i c a  ge l  co lumn e l u t e d  w i t h  
h e x a n e - a c e t o n e  (47  : 3)  . F u r t h e r  e l u t i o n  w i t h  h e x a n e - a c e t o n e  
(93:7)  gave 3 . 7  g ( 7 2 % )  of p u r e  9d as  a s y r u p ;  [a1D25 -76.7O 

(c 1 . 2 ,  C H C 1 3 ) .  The 13C NMR s p e c t r u m  of g l y c o s y l  mo ie t i e s  w a s  

i d e n t i c a l  t o  t h a t  of 9c. 
A n a l .  Calcd f o r  C33H58011 ( 6 3 0 . 7 )  : C,  6 2 . 8 3 ;  H,  9 . 2 7 .  

Found: C ,  62.95;  H, 9 .21 .  

6-0-(1-deoxy-2,3:4,5-di-O-isopropylidene-DL-~l~t-l-y1)- 
3 -0-dodecyl-l , 2 -0-isopropylidene-a-D-glucofuranose (lOd) . 
L i k e w i s e ,  5d ( 2 . 5  g, 6 . 7 5  m m o l )  a n d  DAXyl-1-OH ( 3 . 9  g,  
1 6 . 8  mmol) gave 0 . 9  g of a m i x t u r e  of 10d a n d  10'd i n  t h e  
r a t i o  1:2 a f t e r  p u r i f i c a t i o n  on  a s i l i c a  gel  column e l u t e d  

w i t h  h e x a n e - a c e t o n e  ( 2 4 : l ) .  F u r t h e r  e l u t i o n  w i t h  hexane -  
a c e t o n e  ( 1 9 : l )  gave 2 . 9 7  g ( 7 3 % )  of p u r e  10d as  a s y r u p ;  
[ a ] ~ ~ ~  -19.2' ( C  1.3 ,  CHC13). 13C NMR (CHC13) & C l  (105.0) ,  C2 

( 8 2 . 6 ) ,  c3  ( 8 2 . 3 ) ,  c4 ( 7 9 . 7 ) ,  c5 (67 .71 ,  c6 (72 .9 ;  7 2 - 7 1 ,  C i i  
( 7 1 . 1 ;  7 0 . 7 ) ,  C 2 i  ( 7 5 . 4 ; 7 5 . 3 ) ,  C 3 i  ( 7 7 . 0 ; 7 6 . 8 ) ,  C q i  ( 7 4 . 2 ;  
7 4 . 1 ) ,  C5 '  ( 6 4 . 8 ) ,  6xCH3 (26 .7 -24 .31 ,  CMe2 (110.51, 2xCMe2 
(110 .5 ;  1 0 8 . 6 ) ,  Ca ( 6 9 . 7 ) ,  Cp ( 3 0 . 9 ) ,  9Xm2 ( 2 9 . 7 - 2 2 . 6 ) ,  CH3 

( 1 3 . 9 ) .  
A n a l .  Calcd f o r  C 3 2 H 3 8 0 1 0  ( 6 0 2 . 8 ) :  C ,  6 3 . 7 6 ;  H ,  9 . 6 9 .  

Found: C,  63 .85;  H,  9 . 6 0 .  

6-~(1-deoxy-2,3-0-isopropylidene-DL-gl~cer-l-yl)-3-O-d0- 
decyl-1,2-O-isopropylidene-ol-D-glucofuranose (lld). L i k e w i s e ,  
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5d ( 3 . 2  g, 8 . 6 5  mmol) and s o l k e t a l  ( 2 . 8 5  g ,  22 mmol) gave 1 . 3  
g o f  a m i x t u r e  o f  lld a n d  ll'd i n  t h e  r a t i o  1:l a f t e r  

p u r i f i c a t i o n  on a g e l  s i l i c a  column e l u t e d  w i t h  hexane-  

acetone ( 8 7  : 13) . F u r t h e r  e l u t i o n  w i t h  hexane-acetone ( 1 7  : 3) 
gave  2 . 8 2  g ( 6 5 % )  of p u r e  lld as  a s y r u p ;  -21.3O ( c  
1 . 3 ,  CHC13). 13C NMR (CDC13) 6: c1 ( 1 0 5 . 0 ) t  C2 ( 8 2 . 6 ) ,  c 3  

( 8 2 . 3 ) ,  cq ( 7 9 . 7 1 ,  c5 ( 6 7 . 7 ) ,  c6 ( 7 2 . 9 ;  7 2 - 7 1 ,  c11 ( 6 6 . 1 ;  
6 6 . 3 ) ,  C2v ( 7 2 . 8 ; 7 2 . 6 ) ,  C3i ( 6 9 . 5 1 ,  4xCH3 ( 2 6 . 5 - 2 4 . 3 ) ,  me2 

(111 .5 ) ,  me2 ( 1 0 9 . 9 ) ,  C, ( 7 0 . 6 ) ,  Cp ( 3 1 . 7 1 ,  9xCH2 ( 2 9 . 5 - 2 2 . 6 ) ,  

A n a l .  Calcd f o r  C27H3008 ( 5 0 2 . 7 ) :  C, 6 4 . 5 1 ;  H,  1 0 . 0 2 .  

CH3 ( 1 3 . 9 ) .  

Found: C,  6 4 . 8 0 :  H,  9 . 9 0 .  
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