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ABSTRACT 

We have prepared three series of functionalized disaccharides of 
the type A(6->n)B and a trisaccharide with the formula A-O-B-O-C, in 
which A = D-glucose (or i ts  derivatives) and both B and C are any of D- 
fructose, D-galactose, J3-glucose, xylitol and glycerol (or their 
derivatives). These compounds resulted from the regiospecific 
functionalization of either A or B and either the partial or total  
deprotection of either 6-C- (3-deoxy-l,2 : 5,6-di-G-isopropylidene-D- 
glucofuranos-3-yl) -3+alkyl-l,2i)-isopropylidene~-D-glucofuranose or 
its analogues of type 1 described i n  part 1.1 W e  also report results on 
surface activity and biological properties of some of the mlecules 
prepared. 

INTRODUCTION 

W e  have previously describedl the synthesis of disaccharide 
substrates with an ether junction having the general formula A(&>n)B. 

Such conpounds are obtained by condensation of an acetal derivative of 
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698 GOUETH ET AL. 

B (SuOH) with 3Ualkyl-5,6-anhydro-l, 2-O-isopropylidene-a-D-glucofu- 

ranose corresponding t o  the structure 1 (Scheme 1). 

These products can give access t o  numerous compounds according t o  
functionalizations on, for example, either the s i te  C-5-OH of the D- 
glucose A u n i t  or uni t  B (SuOH) . One of the functionalizations could be 
the introduction of a third saccharide uni t  according t o  the 
methodology described in the f i r s t  part.l Either partial or total 
remval of acetal functions permits regulation of hydrophilicity i n  
accordance with the envisaged applications of the products. 

The work reported herein concerns: 

- either the partial or total  deprotection of type 1 compounds 
having a lipophilic group R1 on s i te  C-3 of the D-glucose uni t  A; 

- the derivatisation a t  site C-5 of the D-glucose uni t  A, by 
conversion to  either an ether or ester, involving either an alkylated 
or fluoroalkylated chain R2, and conversion t o  the corresponding 

partially or totally deacetonated products; 

- the introduction on un i t  B = E-glucose, of either an ester or 
thioether, involving an alkylated chain R3 and the attachment of a 

third D-glucose un i t  C leading t o  a trisaccharide compound with the 
general formula: A-CW3-O-C; 

- surface activity and biological properties of some of the 
A (6->n) B molecules. 

RESULTS and DISCUSSION 

A- Hydrolysis of carpounds of type 1 leading to products of types 

The deprotection of type 1 compounds was effected according t o  the 
relevant sequence of reactions outlined i n  Scheme 1. Type 2 compounds 
were obtained in good yields by partial hydrolysis of type 1 
derivatives, a t  50 O C  in a solution of 0.2 N H2SO4 in ethanol-water 

(19:l). Using such conditions, the deprotection of un i t  B led t o  2a and 
2b (involving deprotection of the 5,6+isopropylidene group of uni t  B 

= D-glucose) ; 2c (involving total  deprotection of the uni t  B = xylitol) ; 
2d (involving deprotection of u n i t  B = glycerol) . These products have 
interesting potential applications; for example, product 2a is known t o  
be an antagonist of calcium membrane channels2 and 2b was found t o  show 

2 and 3. 
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DI- AND TRISACCHARIDE DERIVATIVES. I1 699 

L>su2bm HO C I  
OH 

3 
2a : Ri=n-CgHi7; Sui = 3-deoxy-l,2-O-isopropylidene-a-D- 

2b : Rl=n-C12H25; Sul = 3-deoxy-l,2-O-isopropylidene-a-D- 

2 c : Ri=n-C12H25; Sul = 1-deoxy-DL-xylit-1-y1 
2d : Ri=n-C12H25; Sul = 1-deoxyglycer-1-yl 

glucofuranos-3-yl 

glucofuranos-3-yl 

3a: Rl=n-C~H17; Su2 = 3-deoxy-D-glucopyranos-3-yl 
3b : Ri=n-C12H25; Su2 = 3-deoxy-D-glucopyranos-3-yl 
3C : Ri=n-CgH17; Su2 = 6-deoxy-D-galactos-6-yl 
3d : Rl=n-C12H25; Sup = 6-deoxy-D-galactos-6-yl 

SCHEME 1 

surfactant properties (y = 33.2 mN/m, CMC = 4 .87.10-4 M at 25 "C) . 
Surfactant properties were also observed for 2c and 2d each of which 
have the same alkyl chain as 2b and either an equal or a greater number 
of free OH groups. Also, type 2 compounds have been used in this study 
as inte-ates for further regiospecific derivatisations at the C-6 
site of unit B as described in paragraph C. 

Products of type 3 were obtained from either type 1 or type 2 
substrates by f u l l  hydrolysis of type 1 derivatives, at 70 "C in 1 N 
H2SO4 and dioxane-water (3:l) ; the yields ranged frcm 45% to 60%. U s i n g  

these conditions, we did not observe the formation of monosaccharide 
derivatives. This result illustrates the resistance of ether junction 
to forcing acid hydrolysis. When the alkyl chain R1 had more than 8 
carbon a t m ,  the products obtained were found to possess surfactant 
properties (y = 33.7 mN/rn; C K  = 4.82.10-4 M at 25 "C for 3b) . 
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700 GOUETH ET AL. 

1 

6 
4a : R1=R2=n-CgH17; Su = 3-deoxy-l,2 : 5,6-di-O-isopropylidene- 

a-D-glucofuranos-3-y1 
4b : RI=CH~-CH=CH~; Su = 3-deoxy-l,2 : 5,6-di-O-isopropylidene- 

R2=n-CgH17; a-D-glucofuranos-3-y1 
~C:R~=CH~-CH=CH~; Su = 1-deoxy-2,3:4,5-di-Lisopropylidene- 

Rz=n-CgH17; P-D-fructopyranos-1-yl 

4d: Ri=R2=n-C12H25; Su = 3-deoxy-l,2 : 4,5-di-O-isopropylidene- 
P-D-fructopyranos-3-yl 

4e : R1=R2=n-C12H25; Su = l-deoxy-2,3: 4,5-di-O-isopropylidene- 
DL-xylit-1-yl 

4 f : Rl=n-C12H25; Su = l-deoxy-2,3:4,5-di-O-isopropylidene- 
R2=CH2SC2H4C4Fg; ; DL-xylit -1-yl 

4g : R1=n-C12H25; Su = l-deoxy-2,3:4,5-di-O-isopropylidene- 
R2=COC2H4C 8 F 17 ; DL-xylit -1-yl 

5a: Rl=R2=n-C12H25; Sul = 3-deoxy-1,2-O-isopropylidene-~-D- 

5b:R1=R2=n-C12H25; Sul = 1-deoxy-DL-xylit-1-yl 

5c : Ri=n-C12H25; Sul = 1-deoxy-DL-xylit-1-y1 

6a : R1=R2=n-C12H25; Su2 = 3-deoxy-D-glucopyranos-3-yl 
6a : Rl=R2=n-C12H25; Su2 = 1-deoxy-DL-xylit-1-y1 

fructopyranos-3-yl 

R z = C O C ~ H ~ C ~ F ~ ~  ; 

SCHEME 2 

B- Disaccharide ccqwundsof t y p  4,  5 and 6 w i t h  t w o  subs t i t uen t s  
on the D-glucose unit A. 

Conpounds of type 1 were found to be easily converted to 
derivatives having a second substituent at site C-5 of unit A, in 
accordance with the sequence outlined in S c h e  2. 
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DI- AND TRISACCHARIDE DERIVATIVES. I1 701 

The f i r s t  step was the introduction of the R2 group leading t o  type 

4 coqounds. This was effected by ei ther  etherification with the 
corresponding alkyl b r d d e s  i n  toluene-DMSO i n  the presence of KOH3 or 
esterification with the corresponding acid chloride in toluene in the 

presence of TEA:4 compounds of type 4 were obtained i n  yields ranging 
fran 55 t o  82%. 

Products of type 5 (involving selective deprotection of unit  B) 

w e r e  prepared using the conditions previously described for  type 2 
products: 5a, 5b and 5c, are characterized by two lipophilic groups R1 

and R;! on the D-glucose unit and two or  four free OH groups on the B 

unit .  

Products of type 6 (involving to t a l  deprotection of the two 
saccharide units)  w e r e  obtained using the conditions described for  the 
synthesis of products of type 3. In these products, un i t  A has 
necessarily a glucofuranose configuration whereas those of type 3 can 
take the glucopyranose configuration. Also prepared, w e r e  compounds 6a 
and 6b which are amposed of two D-glucose units linked together and a 
D-glucose unit linked t o  a xyl i tol  unit respectively. These products 
were found t o  be mre hydrophilic than the i r  precursors which are of 

type 5 (6  f ree  OH groups instead of 4 ) .  

C- Cmpounds of type 9, 9' and 1 0  resu l t i ng  f m  the attachment of 
either an a lky l  subst i tuent  (R3) or a monosaccharide on unit B. 

Deprotection of  ccknpounds of types 1 and 4 liberates two OH 

groups, as in the case of ei ther  2a and 2b (SuOH = 1,2:5,6-di+ 
isopropylidene-c-D-glucofuranose) or 2d (2,3-O-isopropylidene-glyce- 
ro l ) ,  a substituent R3 identical t o  R l ,  R;! or a th i rd  glucide unit  (C) 

can be readily introduced on t o  unit B. Scheme 3 identifies some of the 
di- and trisaccharides obtained by etherification, thioetherification 
and esterification, respectively, of the disaccharides 2a and 2b (A = B 
= D-glucose) . 

Regiospecific substitutions on the second D-glucose unit  (B) 

require appropriate activation of compounds of e i ther  type 2a or  2b. 
This was achieved by conversion t o  e i ther  the anhydro derivatives 8 or  
cyclic su l f i t e  derivative 8' . Anhydro derivatives 8 were obtained with 
overall yields higher than 60% using the conditions described i n  Part I. 
The 8a derivative (R1 = n-C8H17) led regiospecifically t o  the thioether 

9 in 70% yield, by addition of the corresponding th io l  i n  the presence 
of L i C l  in toluene. 
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702 GOUETH ET AL. 

o=& H& 

H 0 0  x- ox- 

OR, ox OR, < OR, 

0 I 

0 
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O\r 

HO 

H 

Similarly 8b (R1 = ~ - C 1 2 H 2 5 )  was condensed w i t h  diacetone glucose 

(2 equiv) in toluene-DMSO (1:l) using KOH as the base (5 equiv) t o  
afford the trisaccharide derivative 10 in 61% yield. The 13C NMR 

signals for C-6 and C-5 were found t o  be similar t o  those observed for 

evidence was supportive of the structure assigned t o  10. The lat ter  
reaction also gave two products, i n  small proportions: one probably 
resulted framthe condensation of compound 10 w i t h  substrate 8b and the 
other from the intramolecular attack of C-5-0- group on carbon C-6 of 
the anhydro s i te  of 8b. 

The 5,6-cyclic sulfite 8'  was obtained i n  71% yield by reaction of 
thionyl chloride w i t h  the compound 2a.se7 The resultant compound 8 '  led 

~ompo~nds of type 1 (A 0.7-1.2 ppm (C-5) and A 0.6-0.9 ppm(C-6) ) . Such 
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DI- AND TRISACCHARIDE DERIVATIVES. I1 703 

regiospecifically t o  the butyric ester 9 '  i n  88% yield, by treatment 
with sodium butyrate a t  110 OC in toluene-DMSO (1:l) . This product 8 '  
is analogous t o  3-Gbutanoyl- and 6-Gbutanoyl-l,2+isopropylidene- 

E-glucofuranose8 which w e r e  found t o  exhibit a n t i t m u r  ac t iv i ty  
resulting from latent release9 of n-butyric acid a t  the t m u r  site.lO 
Other esters of the type 9'  w e r e  a lso prepared by direct esterification 
of the type 2 compounds with mre bulky acylating agents. 

CONCLUSIONS 

This work has shown that type  1 disaccharides can be eff ic ient ly  
used t o  synthesize a variety of regiospecifically substituted 
disaccharides, involving ei ther  the same type or  another type of 
glucidic unit .  Also, the ether junction in such derivatives is 
par t icu lar ly  resistant t o  severe hydrolytic conditions. 

Facile methods were used t o  introduce substituents by the formation 
of esters or  thicethers having alkyl or fluoroalkyl chains. A l l  type 1 
compounds investigated could be derivatised at  site C-5 of unit  A = D- 
glucose, with the introduction of a group R2 by ei ther  direct 
esterification or etherification. A selective deacetalation strategy 
has been devised for unit B (B = D-glucose or glycerol for example), 
such that the substituent R3 can be regiospecifically introduced. This 

route was shown t o  give trisaccharide compounds of type A-O++CX, in 
the case whereR3 is a derivative of a glucide unit  C. 

Surfactant properties were observed for compounds 2b and 3b (A = B 
= D-glucose); each has the same lipophilic chain (R1 = n-C12H25) but 

d i f fe r  by having 3 and 7 free OH groups respectively. Similar 
properties w e r e  observed for  the other type 2 and type 3 compounds. It 

is noteworthy that for these compounds, the choice of unit  B and the 
number of free hydroxyls mde available by deprotection of acetal  
groups allows control of hydrophilicity within the respective series of 
products. Thus the number (p) of free OH groups can be: p=3 for  2a, 2b 
and 2d; p 5  for 2c, p=7 for 3a, 3b, 3c and 3d. Such f lex ib i l i ty  
affords a large choice of potential applications. Compounds of types 4 

and 5 also have amphipathic character which is  a requirenent for 
surfactant applications. Furthemre,  it is known that the localization 
of hydrophobic groups, of the type R 1  and R2, on the same glucidic unit 

can lead t o  the formation of vesicles.11 
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704 GOUETH ET AL. 

Some of the products described herein possess interesting 
biological properties. W e  have observed that 2a is an antagonist of 

calcium nwS3rane channels and the butyric ester 9 '  has potential 
antiturour act ivi t ies .  

EXPERIMENTAL 

General Procedures. Reactions were mnitored by ei ther  HPLC 
(Waters 721), using ei ther  of the reverse phase columns Rp-18 (Merck) 
or PN 27-196 (Waters) or  GLC (Girdel) with ei ther  of the columns OV 17 

or SE 30. Preparative chromatography was performed on silica gel 
(Matrex 60 mesh) with a heme-acetone gradient. Specific rotations 
were determined with a JASCG-DIP 970 polarimeter (Prolabo) and melting 
points with an electrothermal automatic apparatus. 13C NMR spectra were 
recorded using a Briicker WP 300 spectrmter. The % signal assignment 
of the C2, C3, C4 carbons of the E-glucose mie ty  for compounds 2-10, 
as w e l l  as that of the C1 carbons when both monosaccharide units are 

D-glucose, can result  in problem of interpretation because the 
chemical sh i f t s  are very close. 

Type 1 disaccharide derivatives,namely, 6-0- (3-deoxy-l,2: 5 , 6 -  
di- 0- isopropylidene- a- D - glucofuranos-3-yl) - 3- 0 - alkyl- 1,2-0- 
isopropylidene-a-D-glucofuranose (la (Rl=n-CgH17) ; 1 ' a (Rl=n- 
C12H25) ) , 6-0- (6-deoxy-1 , 2 : 3,4-di-O-isopropylidene-a-D-galacto- 

C12H25) ) , 6-0- (1-deoxy-2,3 : 4,5-di-O-isopropylidene-~D-fructo- 
pyranos-l-yl)-3-O-dodecyl-l,2-O-isopropylidene-a-D-glucofura- 
nose (lc) ,6-0- (3-deoxy-l,2: 4,5-di-O-isopropylidene-p-D-fruc- 
topyranos-3-yl)-3-O-dodecyl-l,2-O-isopropylidene-a-D-glucofu- 
ranose (la) , 6-0- (1-deoxy-2 , 3 : 4 ,  5-di-0-isopropylidene-DL- 
xylit-1-yl ) -3- 0 - dodecyl-1 ,2- 0- isopropylidene- a-D- glucofuran- 
ose (le) 6-0-(1-deoxy-2,3-0-isopropylidene-DL-glycer-l-y1)-3- 
O-dodecyl-l,2-O-isopropylidene-a-D-glucofuranose (If) , were syn- 

thesized i n  accordance with the method described in part 1.l 
6-0- (3-deoxy-1 , 2- O-isopropylidene-a-D-glucofuranos-3- 

yl) -1,2 -0-isopropylidene-3 -0-octyl-a-D-glucofuranose (2a) . 
Compound la ( 3 4 . 5  g,  60 mmol) was added t o  a s t i r r e d  0 . 2  N 
s u l f u r i c  acid s o l u t i o n  i n  e thanol-water  ( 1 9 : l )  (300 mL) a t  50 
OC. The r e a c t i o n  w a s  mon i to red  by HPLC u n t i l  95% of 
conversion w a s  observed and then  sodium hydroxide was added 

pyranos-6-yl) -3-O-alkyl-l,2-0-a-D- (lb (R1=WC8-H17) ; 1 'b (R1=* 
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DI- AND TRISACCHARIDE DERIVATIVES. I1 705 

to effect neutralization. The residue yielded, after silica gel 
column eluted with hexane-acetone ( 7  : 3 ) ,  25.9 g (81%) of 2a a s  
a syrup; - 3 5 . 1 O  ( C  1 . 2 ,  CHC13). l 3 C  NMR (CDC13) 6 :  c1 
(105.1), c2 ( 8 2 . 1 ) ,  c 3  ( 8 2 . 1 1 ,  c4 ( 7 9 . 9 1 ,  c 5  ( 6 9 . 2 ) ,  c6 
( 7 2 . 8 ) ,  C 1 i  ( 1 0 5 . 4 ) ,  C2r ( 8 2 . 0 ) ,  C3r ( 8 2 . 5 ) ,  c41 (80.1), C51 

( 6 8 . 0 ) ,  C6v ( 6 4 . 5 ) ,  2xCMe2 (2X111 .8 ) ,  4XCH3 ( 2 6 . 0 - 2 6 . 7 ) ,  C, 
( 7 0 . 6 ) ,  Cp ( 3 1 . 7 ) ,  5XCH2 ( 2 9 . 5 - 2 2 . 5 ) ,  CH3 ( 1 4 . 1 ) .  

Anal. Calcd for C26H46011 ( 5 3 4 . 6 )  : C, 5 7 . 4 5 ;  H,  8 .88 .  Found: 
C, 57 .75 ;  H,  8 . 7 8 .  

6-0-(3-deoxy-1,2-0-isopropylidene-a-D~1ucofuranos-3-y1)- 
3-O-dodecyl-l , 2 -0-isopropylidene-a-D-glucofuranose (2b) . The 
above procedure was applied to l’a (31 .1  g, 4 9 . 3  m o l )  to yield 
2 1 . 8  g ( 7 5 % )  of 2b as a syrup, after elution on a silica gel 
column with hexane-acetone ( 3 :  1) ; [a]D25 - 3 6 .  go ( c  1.1, 
C H C 1 3 ) .  The 13C NMR spectrum of the glucosyl moieties was 
identical to that of 2a. 

Anal. Calcd for C30H54011 ( 5 9 0 . 7 ) :  C,  61 .00;  H, 9 . 2 1 .  Found: 
C, 60 .78;  H,  9 . 5 2 .  

6-O-(l-deoxyxylit-l-yl)-3-O-&decyl-l,2-O-isopropylidene- 
a-D-glucofuranose (2c). Likewise, 1e ( 2 . 2  g, 3 . 6 5  mmol) gave 
1 . 6  g ( 8 4 % )  of 2c as a syrup, after elution on a silica gel 
column with acetone; [a]&’ -15.9O (c 1 . 0 ,  CHC13). 13C NMR 

(CDC13) 6 :  C 1  ( 1 0 4 . 5 ) ,  C 2  ( 8 1 . 4 ) ,  C3 ( 8 1 . 1 ) ,  C4 ( 7 9 . 7 ) ,  C5 
( 6 6 . 3 ) ,  C6 ( 7 3 . 5 1 ,  c11 ( 6 9 . 7 ) ,  c21 ( 7 2 . 1 1 ,  c 3 1  ( 7 2 . 1 1 ,  c4i 

( 7 0 . 4 ) ,  C 5 ,  ( 6 2 . 6 ) ,  CMe2 (110.5), 2xCH3 ( 2 5 . 9 - 2 6 . 5 ) ,  C, 

Anal. Calcd for C26H50010 ( 5 2 2 . 7 ) :  C,  59 .75 ;  H, 9 . 6 4 .  Found: 
C, 59.65; H, 9.70. 

6 - 0- (l-deoxyglycer- 1 - yl ) - 3 -0-dodecyl- 1,2 -0-i sopropyli - 
dene-a-D-glucofuranose (2d). Likewise, If ( 3 . 4  g, 6 . 7 6  mmol) 
gave 2 . 3  g (74%) of 2d as a syrup, after elution on a silica 
gel column with hexane-acetone ( 7 : 3 )  ; [ a ]D25  -20.4O (c 1.3 ,  

( 7 2 . 7 ) ,  Cp ( 3 1 . 2 ) ,  9Xm2 ( 2 9 . 5 - 2 2 . 0 ) ,  CH3 (13 .8 ) .  

CHC13). 13C NMR (CDC13) 6 :  C 1  ( 1 0 4 . 0 ) ,  C2 ( 8 1 . 2 ) ,  C3 ( 8 1 . 2 ) ,  
C4 ( 7 8 . 4 ) ,  C5 ( 6 6 . 7 ) ,  c6 ( 7 1 . 7 ) ,  C 1 i  ( 6 9 . 7 ) ,  c21 ( 7 0 . 0 ) ,  C3r 
( 6 2 . 7 ) ,  CMe2 ( 1 1 0 . 7 ) ,  2xCH3 ( 2 5 . 2 - 2 5 , 1 ) ,  C, ( 7 2 . 4 ) ,  Cp ( 3 0 . 9 ) ,  

Anal. Calcd for C24H4608 ( 4 6 2 . 6 )  : C, 62 .31;  H, 1 0 . 0 2 .  Found: 
C, 62.55; H, 9.95. 

6-O-(3-deoxy-D-glucopyranos-3-yl)-3-O-octyl-D-glu- 
copyranose (3a). Compound la ( 2 . 6  g, 4 . 5 2  mmol) was added 
to a stirred 1 N sulfuric acid solution in dioxane-water 

9xCH2 ( 2 9 . 5 - 2 2 . 5 ) ,  CH3 (13 .1 ) .  
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( 3 : l )  (300  mL) a t  70 'C. The r e a c t i o n  w a s  m o n i t o r e d  b y  HPLC 
u n t i l  95% of c o n v e r s i o n  w a s  observed. Sod ium h y d r o x i d e  
s o l u t i o n  w a s  t h e n  added t o  e f fec t  n e u t r a l i z a t i o n .  The residue 
yielded, after e lu t ion  on a s i l i c a  g e l  column w i t h  a c e t o n e -  
e t h a n o l  ( 4 : 1 ) ,  1 . 4  g (68%) of 3a: mp 84-89 OC; +25.2' 
(c 1.3, C H 3 0 H ) .  The 13C NMR showed C1;  C 1 , :  96 .9 ;  96 .8  for  p- 
anomers ,  C1; C1, : 92.3 ;  9 2 . 1  f o r  a -anomers .  

Anal. Calcd for C20H38O11 (454.5) : C, 52.85; H, 8.43. Found: 

C, 53.10; H, 8.28. 
6-0- (3- deoxy-D-glucopyranos-3-yl) -3 - O-dodecyl-D-glucopy- 

ranose (3b). The above p r o c e d u r e  w a s  applied t o  l'a ( 2 . 2  g, 
3 . 4 9  mmol) t o  y i e l d  0 . 9 4  g ( 5 3 % )  of 3b a f t e r  e l u t i o n  on  a 
s i l ica  gel  column w i t h  a c e t o n e - e t h a n o l  ( 4  : 1) : mp 155-195 'C; [ a ] ~ ~ ~  
+ 4 0 . l 0  (c 1.1, C H 3 0 H ) .  The 13C NMR s p e c t r u m  of t h e  g l u 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 3a. 
Anal. Calcd f o r  C24H42011 (510.6) : C, 56.90; H, 8.35. Found: 

C, 56.50; H, 8.45. 
6 - 0- ( 6 - deoxy-D - galactos- 6-yl ) - 3 - 0-octyl- D- glucopyranose 

(3c). Likewise ,  lb ( 3 . 5  g, 6 . 1  mmol) gave 1 . 4 5  g ( 5 2 % )  of 3c 
a f t e r  e l u t i o n  on  a s i l i c a  g e l  column w i t h  a c e t o n e - e t h a n o l  
( 4 : l ) :  m p  147-150 'C; [ a l ~ ~ ~  +26.5' (c 1 . 3 ,  C H 3 0 H ) .  The I 3 C  NMR 

showed C1 (96 .7  p-anomer; 9 2 . 1  a -anomer ) ,  C1t ( 9 7 . 2  p -pyran ic  
anomer; 92 .1  a - p y r a n i c  anomer; 95.5 a - f u r a n i c  a n o m e r ) .  

Anal. Calcd for C20H3801~ (454.5) : C, 52.85; H, 8.43. Found: 

C, 52.49; H, 8.55. 
6-0-(6-deoxy-D-galactos-6-yl)-3-O-dodecy1-D-g1ucopyranose 

(3d). L i k e w i s e ,  l'b ( 3 . 5  g, 5 . 5 5 6  mmol) gave 1 . 2  g ( 4 2 % )  o f  
3d 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  a c e t o n e - e t h a n o l  
( 4 : l )  : mp 210-220 'C; [ o l ] ~ ~ ~  +37.1° (c 1.3, C H 3 0 H ) .  The I 3 C  NMR 

s p e c t r u m  of t h e  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 
3c. 

Anal. Calcd for C24H42011 (510.6) : C, 56.90; H, 8.35. Found: 
C, 56.50; H, 8.45. 

6-0- (3-deoxy-l,2 : 5, 6-di-0-isopropylidene-a-D-glucofuran- 
oS-3-yl) -3,5-di-O-octyl- 1,2-O-isopropylidene-a-D-glucofuran- 
ose (4a). Powdered KOH ( 2 . 7  g, 48 .2  mmol) , a n h y d r o u s  Na2SOq 
and  n-bromooctane ( 4 . 6  g,  2 3 . 9 6  mmol) were added to a s t i r red  
s o l u t i o n  of la ( 1 1 . 5  g,  20  mmol) i n  toluene-DMSO (1:l) 
(120  m L ) .  A f t e r  1 0  h a t  50 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 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  t o l u e n e  a n d  t he  s o l v e n t  evaporated 
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under vacuum. The r e s idue  w a s  p u r i f i e d  on a s i l i c a  g e l  column 
e l u t e d  with hexane-acetone ( 9 7 : 3 )  t o  y i e l d  1 0 . 9  g ( 8 0 % )  of  4a 
as a syrup;  [ a ] D 2 5  -32.9O ( C  1.0 ,  C H C 1 3 ) .  l3c NMR (CDC13)  6 :  
C 1  ( 1 0 4 . 1 ) ,  c2 ( 8 1 . 6 ) ,  c 3  ( 8 0 . 8 ) ,  c4 ( 8 0 . 8 ) t  c5 ( 7 7 . 7 1 ,  c6 
( 6 9 . 2 ) ,  C1t  ( 1 0 4 . 0 ) ,  C 2 t  ( 8 1 . 5 ) ,  C31 (80.81,  C 4 r  ( 7 4 . 4 1 ,  C g i  
( 7 1 . 4 ) ,  C 6 r  ( 6 6 . 1 ) ,  3Xme2 ( 1 1 0 . 6 ;  1 1 0 . 6 ;  1 0 7 . 8 1 ,  6xCMe2 
(25 .8 ;  2 5 . 1 ) ,  2xCa ( 7 0 . 4 ) ,  2xCp ( 3 0 - 8 ) ;  5XCH2 ( 2 9 . 3 - 2 1 . 6 ) ,  CH3 

( 1 3 . 0 ) .  
Anal. Calcd for C37H66011  ( 6 8 6 . 9 )  : c, 64 .69 ;  H, 9 . 6 8 .  Found: 

C, 64.90; H, 9.61. 
6-0- (3-deoxy- 1,2: 5,6-di-O-isopropylidene-a-D-glucofura- 

nos-3-yl)-3-O-allyl-l,2-O-isopropyl~dene-5-O-octyl-a-D-gluco- 
furanose (4b). The above procedure w a s  a p p l i e d  t o  t h e  a l l y l  
d e r i v a t i v e  l'a ( 2  g, 3 . 9 8  mmol) and n-bromooctane ( 0 . 9  g, 
4 . 7  mmol) t o  y i e l d  1 . 5  g ( 6 1 % )  of  4b as a sy rup ,  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 ( 9 :  1) ; 

+30.8O ( c  1.1, C H C 1 3 ) .  The I 3 C  NMR spectrum of  t h e  
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  4a R1= CHz-CH=CHz: C, 
( 7 1 . 1 ) ,  Cp (133 .91 ,  Cy ( 1 1 7 . 1 ) .  

Anal. Calcd for C32H54011 ( 6 1 4 . 7 )  : C, 62 .52;  H, 8 .85.  Found: 

C, 62.80; H, 8.75. 
6-0- (1-deoxy-2,3: 4,5-di-O-isopropylidene-p-D-fructopyra- 

nos-l-yl)-3-O-allyl-5-O-dodecyl-l,2-O-isopropyl~dene-a-D-glu- 
cofuranose (4c). L i k e w i s e ,  lc (1 .38 g, 2 . 2  mmol) and a l l y l  
bromide ( 0 . 3 2  g, 2 . 6  mmol) gave 0 . 9  g ( 6 1 % )  of  4c 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 w i t h  hexane-acetone 
( 4 1 : 4 ) ;  [ o l ] ~ ~ ~  - 3 1 . 4 '  ( C  0 . 8 ,  C H C 1 3 ) .  13C NMR (CDC13)  6: C, 
( 1 0 5 . 0 ) ,  c2 ( 8 1 . 8 1 ,  c 3  (81.8), c4 ( 7 9 . 0 5 ) ,  c g  ( 7 5 . 4 ) ,  c6 
( 7 3 . 6 ) ,  C1r ( 7 2 . 9 ) ,  C 2 t  ( 1 0 2 . 6 ) ,  C3r ( 6 9 . 8 ) ,  C 4 r  ( 7 0 . 2 ) ,  C5r  
( 7 1 . 0 ) ,  c6i  ( 6 0 . 9 ) ,  3Xae2 ( 1 1 1 . 4 ;  1 0 8 . 8 ;  1 0 8 . 4 ) ,  6xCH3 (26 .7-  
2 4 . 0 ) ,  C a  ( 7 0 . 2 ) ,  Cp ( 3 1 . 7 ) ,  9xCH2 ( 2 9 . 5 - 2 2 . 6 ) ,  CH3 ( 1 3 . 9 1 ,  
Car  ( 7 1 . 7 ) ,  Cpi  (135 .21 ,  Cys (115.8). 

Anal. Calcd for C36H62011 ( 6 7 0 . 9 ) :  C, 64 .45;  H,  9 .31 .  Found: 

C, 64.18; H, 9.42. 
6-0- (3-deoxy-l,2 : 4,5-di-O-isopropylidene-~-D-fructopyra- 

nos-3-yl)-3,5-di-0-dodecyl-l,2-O-isopropylidene -a-D-glucofu- 
ranose (4d). L i k e w i s e ,  Id ( 2 . 4  g ,  3 . 8  mmol) and dodecyl  
bromide ( 1 . 1 4  g, 4 . 6  mmol) gave 1 . 8 7  g ( 6 2 % )  o f  4d 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 ( 1 9 : l ) .  [ a ] ~ ~ ~  -53.6' (c 0 . 7 ,  CHC13)  .13C NMR (CDC13) 6: 
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C 1  ( 1 0 5 . 0 ) ,  C2 ( 8 1 . 8 ) ,  C3 ( 8 1 . 8 1 ,  C4 ( 7 8 . 8 ) ,  C5 ( 7 5 . 7 1 ,  CG 
( 7 2 . 1 ) ,  C 1 t  ( 7 1 . 8 ) ,  C2t ( 1 0 4 . 4 1 ,  C3t (77 .61 ,  C41 ( 7 7 . 7 ) ,  C51 
( 7 3 . 6 ) ,  C g I  ( 6 0 . 2 ) ,  3xCMe2 (111.8; 111.3; 1 0 8 . 7 ) ,  6xCH2 (28.5- 

ZxCH3 ( 1 3 . 9 ) .  
Anal. Calcd for C45H82011 ( 7 9 9 . 1 ) :  C, 67.63;  H, 1 0 . 3 4 .  Found: 

C, 67.80; H, 10.22. 
6-0- (1-deoxy-2,3: 4,5-di-O-isopropylidene-DL-xylit-l-yl) - 

3,5-di-0-&decyl-1,2-O-isopropylidene-~-D-glucofurano~e (4e). 
L i k e w i s e ,  le ( 2 . 1  g,  3 . 4 8  mmol) a n d  d o d e c y l  bromide ( 1 . 3  g, 
5 .24  mmol) gave 2 . 2  g ( 8 2 % )  of 4e as a s y r u p ,  a f t e r  e l u t i o n  
o n  a s i l i c a  ge l  co lumn w i t h  h e x a n e - a c e t o n e  ( 4 9 : l ) ;  

2 5 . 9 ) ,  2xCa ( 7 0 . 5 ;  7 0 . 1 ) ,  2xCp ( 3 1 . 8 ) ;  18xCH2 ( 3 0 . 3 - 2 2 . 5 ) ,  

-14.7 '  ( C  1 . 4 ,  C H C 1 3 ) .  1 3 C  NMR (CDC13) 6 :  C 1  ( 1 0 4 . 0 ) ,  C2 
( 8 0 . 8 ) ,  C3 ( 8 0 . 7 1 ,  C 4  ( 7 7 . 8 1 ,  c5 ( 7 7 . 5 ) ,  c6 ( 7 1 . 6 ) ,  c1t 
( 7 0 . 9 ) ,  C 2 t  ( 7 5 . 6 ;  75 .31 ,  C31 ( 7 4 . 7 ) ,  C 4 t  ( 7 4 . 2 ) ,  C5c ( 6 4 . 8 ) ,  
3Xme2 (110 .5 ;  2 x 1 0 8 . 5 ) ,  6xCH2 ( 2 4 . 3 - 2 6 . 6 ) ,  2xCa ( 6 9 . 9 ) ,  2 x 9  
( 3 0 . 9 ) ,  5Xm2 (29 .5-21 .71 ,  CH3 ( 1 3 . 9 ) .  

Anal. Calcd for C44H82O11 ( 7 7 1 . 1 )  : C,  68 .53 ;  H, 1 0 . 7 2 .  Found: 

C, 68.61; H, 10.70. 
6-0- (1-deoxy-2,3: 4,5-di-O-isopropylidene-DL-xylit-l-yl) - 

3-O-dodecyl-1,2-O-isopropylidene-5-O-(methyl-thio-[(F-butyl)- 
ethyl] ) -a-D-glucofuranose (4f) . L i k e w i s e  a t  room t e m p e r a t u r e ,  

le ( 4 . 1  g, 6 . 8  mmol) a n d  m e t h y l - t h i o -  ( F - b u t y l )  e t h y l  bromide 
( 3 . 0 4  g,  8 mmol) gave 3 . 3  g ( 5 4 % )  of 4f 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  g e l  co lumn w i t h  h e x a n e - a c e t o n e  ( 1 7 : 3 ) ;  
[ a ] ~ ~ ~  -10.5' (c 1 . 4 ,  CHC1-j) . 1 3 C  NMR (CDC13) 6:  C1 ( 1 0 3 . 9 ) ,  C2 

( 7 0 . 9 ) ,  C21  (77 .41 ,  C3r (75 .11 ,  C41 ( 7 4 . 4 ) ,  C51 (64 .71 ,  3xCMe2 
( 8 0 . 7 ) ,  c 3  ( 8 0 . 4 1 ,  c4 ( 7 7 . 7 1 ,  c 5  ( 7 3 . 1 ) ,  c6 ( 7 2 . 0 1 ,  c1' 

( 1 1 0 . 6 ;  1 0 8 . 5 ;  1 0 8 . 5 ) ,  6xCH2 ( 2 4 . 3 - 2 6 . 6 ) ,  C, ( 7 2 . 2 ) ,  Cp  
( 3 0 . 8 ) ,  -0-CH2-S ( 6 8 . 9 ) ,  CH2-CF2 (30.2),-S-CH2 ( 2 1 . 6 ) .  

Anal. Calcd for C3gH63010FgS (894.9):  c, 52.34; H, 7.09; F, 1 9 . 1 0 .  

Found: C, 52.50; H, 7.19; F: 19.19. 
6-0- (1-deoxy-2,3: 4, 5-di-0-isopropylidene-DL-xylit-1-yl) - 

3-O-dodecyl-5-O-[(F-octyl)-propionyl]-l,2-O-isopropylidene-a- 
D-glucof uranose (4g) . ( F-octyl) -prapionyl chloride (3.25 g, 6.26 
m l )  was added t o  a stirred solu t ion  of le (3 .2  g, 5.3 m l )  i n  
toluene in the presence of TEA a t  60 'C. After  4 h, t h e  mixture was 
extracted and yielded, after s i l i c a  ge l  co lumn c h r o m a t o g r a p h y  
(hexane -ace tone  9 7 : 3 ) ;  4 . 4  g (77%) of 4g as a s y r u p .  [ a ] D 2 5  -9.7 '  
( C  1 .5 ,  CHC13). 13C NMR (CDC13) 6 :  C 1  ( 1 0 4 . 2 ) ,  C2 ( 8 0 . 7 ) ,  C3 
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( 8 0 . 6 ) ,  C4 ( 7 7 . 7 ) ,  C5 ( 6 9 . 0 1 ,  c6 ( 7 0 . 6 1 ,  c1* ( 6 9 . 6 1 ,  C g r  

( 7 6 . 9 ;  76 .61 ,  C31 (75 .4 ;  7 5 . 3 ) ,  C41 ( 7 4 . 8 ;  7 4 . 7 ) ,  C51 (64 .71 ,  
3 x m e p  (110 .7 ;  108 .6 ;  1 0 8 . 6 ) ,  6xCH2 (25 .9 -26-61 ,  C a  (69 .61 ,  Cp 
( 3 3 0 . 9 ) ,  5xCH2 ( 2 9 . 5 - 2 1 . 6 ) r  CH3 ( 1 3 . 0 1 ,  C=O ( 1 6 6 - 7 ) ,  
CH2CF2. ( 2 5 . 0 ) .  

Anal. Calcd for C43HS1011F17 (1076.9): C, 47.96; H, 5.66; F, 29 .99 .  

Found: C, 48.21; H, 5.60; F, 30.08. 
6-0-(3-deoxy-l,2-0-isopropylidene-~-D-fructopyranos-3-yl) 

-3,5-di-0-dodecyl-l,2-0-isopropylidene-~-D-g1ucofur~ose (5a). 
The method described € o r  t h e  s y n t h e s i s  of 2a applied t o  4d 
(1 .73  9, 2 . 1 6  mmoi) gave 1 . 2  g ( 7 2 % )  of 5a as  a s y r u p ,  af ter  
e l u t i o n  on a s i l i c a  g e l  co lumn w i t h  h e x a n e - a c e t o n e  ( 7 : 3 ) ;  
[a]D2’ -75.6’ ( C  0 . 8 ,  CHC13). 13C NMR (CDC13) 6: c1 ( 1 0 5 - 4 ) r  c2 

( 8 1 . 9 ) ,  C 3  ( 8 1 . 4 ) ,  c4 ( 7 8 . 6 1 ,  c 5  ( 7 4 . 9 1 ,  c6 ( 7 1 - 8 ) ,  c11 
( 7 1 . 3 ) ,  C ~ I  (104 .71 ,  C3r ( 7 7 . 5 1 ,  C41 ( 7 0 . 9 ) ,  c51 (69 .11 ,  c~jl 
( 6 3 . 4 ) ,  2xCMe2 ( 1 1 2 . 1 ;  111 .8) ,  4xCH3 (27 .0 -25 .81 ,  2xCa (69 .8 ;  

Anal. Calcd for C42H78011 ( 7 5 9 ) :  c, 66 .46;  H, 1 0 . 3 5 .  Found: 

C, 66.66; H, 10.25. 
6- 0- ( l-deoxyxylit -1 -yl ) -3,5-di - 0 -dodecyl- 1,2 - 0 - isopropy- 

lidene-a-D-glucofuranose (5b) . L i k e w i s e ,  4e ( 3 . 7  g, 4 . 8  mmol) 
gave 2 . 5  g ( 7 5 % )  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  
ge l  column w i t h  h e x a n e - a c e t o n e  ( 1 3 : 7 ) ;  [aID2’ - 24 .6 ’  (c 1.1, 

7 0 . 3 ) ~  2xCp (31 .81 ,  l8xCH2 (30.0-22.6)  , 2xCH3 ( 1 3 . 9 )  . 

CHC13). 13C NMR (CDC13) 6: C 1  ( 1 0 4 . 8 1 ,  C2 ( 8 1 . 6 ) ,  c 3  ( 8 1 . 6 ) ,  C4 

( 7 8 . 6 ) ,  c 5  ( 7 4 . 9 ) ,  c6 ( 7 2 . 5 ) ,  C1r ( 7 0 . 3 ) ,  C21 (71 .31 ,  c31 ( 7 0 . 4 1 ,  
c4t ( 7 0 . 7 ) ,  C g t  ( 6 3 . 8 ) ,  m e 2  ( 1 1 1 . 6 1 ,  2xCH3 ( 2 5 . 9 - 2 6 . 5 1 ,  C a  
( 7 0 . 1 ) ,  Cp (31 .81 ,  9 X m 2  ( 2 9 . 5 - 2 2 . 5 ) ,  CH3 ( 1 3 . 9 ) .  

Anal. Calcd f o r  C38H71010 (691)  : C, 66 .05;  H, 1 0 . 7 9 .  Found: 

C, 66.15; H, 10.78. 
6-0- (1-deoxyxylit-1-yl) -3-0-dodecyl-5-0- [ (F-octyl) -prop- 

ionyl]-1,2-0-isopropylidene-~-D-glucofuranose (5c). L i k e w i s e ,  

4g ( 1 . 4  g,  1 . 3  mmol) g a v e  0 . 8  g ( 6 2 % )  of 5c 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  ge l  co lumn w i t h  hexane-acetone 
( 3 : 7 ) ;  -9 .0°  ( C  1.2, CH30H). 1 3 C  NMR (CDC13) 6: C 1  
( 1 0 4 . 6 ) ,  c2 ( 8 0 . 9 ) ,  c 3  (80 .91 ,  c4 ( 7 6 - 5 ) ,  c 5  ( 6 9 . 8 1 ,  c6 
( 7 2 . 8 ) ,  C ~ I  ( 6 9 . 5 1 ,  C21 (72 .11 ,  C31 ( 7 0 . 3 ) ,  C41  ( 7 0 . 3 ) ,  C51 
( 6 2 . 6 ) ,  me2 (110 .91 ,  2 x m 3  (25 .8 -26 .3 ) ,  C a  ( 6 9 . 3 ) ,  Cp ( 3 1 . 2 ) ,  

Anal. Calcd for C37H53011F17 (996.8) : C, 44.58; H, 5.36; F, 32.40. 
5 X a 2  ( 2 9 . 0 - 2 1 . 7 ) ,  CH3 ( 1 2 . 8 ) ,  C=O ( 1 6 9 . 2 ) ,  CH2CF2 ( 2 5 . 2 ) .  

Found: C, 44.90; H, 5.25; F, 32.28. 
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6-O-(3-Deoxy-D-glucopyranos-3-yl)-3,5-di-O-octyl-D- 
glucofuranose (6a). The method described f o r  t h e  synthesis  
of 3a appl ied t o  4a ( 4  g, 5 . 8 2  mmol) gave 2 . 1  g ( 6 4 % )  of 6a 
a f t e r  e l u t i o n  on a s i l i c a  g e l  column w i t h  acetone; [ a ] ~ 2 5  
+17.5O ( c  1.1, C H 3 0 H ) .  The I3C NMR spectrum showed C, (103 .4  
p-anomer; 97 .2  a-anomer) , Clr  ( 9 6 . 7  eanomer; 92 .2  a-anomer) . 

Anal. Calcd for C24H42011 (566.7): C, 59.34; H, 9.60. Found: 
C, 59.09; H, 9.75. 

6-O-(l-deoxy-DL-xylit-l-yl)-3,5-di-O-dodecyl-D-glu- 
cofuranose (6b). Likewise, 4e ( 4 . 5  g, 5 . 8 3  mmol) gave 2 . 6  g 
( 6 8 % )  of 6b a f t e r  e l u t i o n  on a s i l i c a  g e l  column w i t h  
acetone-ethanol ( 4 :  1) ; [a ]DZ5 - 1 4 .  Oo ( C  1 . 2 ,  CH30H) . The I 3 C  

NMR spectrum showed C 1  (103 .4  p-anomer; 97 .2  a-anomer). 
Anal. Calcd for C35H7oO10 (650.9) : C, 64.98; H, 10.84. Found: 

C, 64.69; H, 10.78. 
6-0-(3-deoxy-1,2-0-isopropylidene-6-O-tosyl-a-D-glucofur- 

anos-3 - yl) - 1,2 -0-isopropylidene- 3 -0-octyl-a- D- glucofuranose 
(7a). Compound 7a was synthesized, i n  accordance with the  
method descr ibed i n  P a r t  I1 f o r  monosaccharides, f romp-  
toluenesulphonyl  c h l o r i d e  ( 8  g,  42 mmol) and 2a ( 1 8 . 7  g, 35 
mmol). After pur i f ica t ion ,  1 8  g ( 7 5 % )  of 7a were obtained as  
a syrup; [a]D2’ -21.8’ (c 1 . 2 ,  C H C 1 3 ) .  I 3 C  NMR (CDC13) 6 :  C1 
( 1 0 5 . 1 ) ,  c2 ( 8 1 . 9 1 ,  c 3  ( 8 1 . 6 1 ,  c4 ( 7 9 . 2 ) ,  c 5  ( 6 7 . 8 1 ,  c6 
( 7 2 . 5 ) ,  C i s  ( 1 0 4 . 7 ) ,  C2t  ( 8 3 . 2 ) ,  C3i (81 .8 ) ,  C4i ( 7 9 . 4 ) ,  C5i 
( 6 6 . 7 ) ,  C6e ( 7 2 . O ) ,  2xCMe2 (111 .5 ;  I 1 1 . 6 ) ,  4XCH3 (25 .9 ;  2 6 . 8 ) ,  

C, ( 7 0 . 3 ) ,  Cp ( 3 1 . 5 ) ,  5xCH2 ( 2 9 . 3 - 2 2 . 3 ) ,  CH3 ( 1 3 . 9 ) ,  C ’ 1  

( 1 4 4 . 4 1 ,  Cortho ( 1 2 9 . 5 ) t  c,t, (127 .71 ,  Cpara ( 1 3 2 . 5 ) ,  a 3  ( 2 1 - 2 )  * 
Anal. Calcd for C33H52013S ( 6 8 8 . 6 )  : C,  57 .55 ;  H, 7 . 6 1 .  Found: 

C, 57.85; H, 7.49. 
6-O-(3-deoxy-1,2-O-isopropylidene-6-O-tosyl-a-D-glucofur- 

anos-3-yl)-3-O-dodecyl-l,2-O-isopropylidene-a-D-glucofuranose 
(7b) . Likewise, p-toluenesulphonyl chlor ide ( 7 . 6  g, 3 9 . 9  mmol) 
and 2b ( 1 9 . 5  g, 33 mmol) yielded 18 g ( 7 3 % )  of 7b 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 with hexane-acetone 
mixture ( 4 : l ) ;  [a]D2’ -24.6O ( c  1 . 2 ,  CHC13).  The 1 3 C  NMR 

spectrum of t h e  glucosyl moieties was i d e n t i c a l  t o  t h a t  of 
7a. 

Anal. Calcd for C37H60013s (744.8): C, 59.66; H, 8.12. Found: C, 

60.01; H, 8.02. 
6-+ (5,6-anhydro-3-deoxy-l , 2 -0-isopropylidene-a-D-glucofu- 

ranos-3-yl) -1,2-O-isopropylidene-3 -0-octyl-a-D-glucofuranose 
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(8a). Compound 8a w a s  s y n t h e s i z e d  i n  a c c o r d a n c e  w i t h  t h e  
method described i n  P a r t  I1 f o r  m o n o s a c c h a r i d e s ,  f r o m  N a O H  
( 2 . 3  g, 5 7 . 5  mmol) a n d  7a (16 .5  g,  2 3 . 9  mmol). A f t e r  1 h a t  

r o o m  t e m p e r a t u r e ,  t h e  r e s u l t i n g  r e s i d u e  w a s  ch romatographed  
o n  a s i l i c a  ge l  column e l u t e d  w i t h  hexane -ace tone  ( 2 4 : l )  t o  
y i e l d  1 1 . 7  g ( 9 5 % )  of 8a as a s y r u p ;  [ a ] ~ ~ ~  -44.0' (c 1 . 0 ,  
C H C 1 3 ) .  l3C NMR (CDC13)  6 :  C 1  ( 1 0 4 . 9 1 ,  C 2  ( 8 3 . 2 ) ,  C 3  ( 8 2 . 1 ) ,  
c4 ( 8 1 . 0 ) ,  c5 (67 .91 ,  c6 (72 .31 ,  C l r  ( 1 0 4 . 7 ) ,  c21 ( 8 2 . 2 ) ,  c3i 
( 8 1 . 8 ) ,  c q I  ( 7 9 . 2 ) ,  C S v  (47 .91 ,  c6' (46 .61 ,  2xCMe2 ( 1 1 1 . 2 ;  
1 1 1 . 4 ) ,  4xCH3 ( 2 5 . 8 - 2 6 . 4 ) ,  C, ( 7 0 . 3 1 ,  cp ( 3 1 . 5 ) ,  5xCH2 ( 2 9 . 5 -  
2 2 . 2 ) ,  CH3 ( 1 3 . 7 ) .  

Anal. Calcd for C26H44010 (516.6): C, 60.45; H, 8.58. Found: C, 

60.60; H, 8.39. 
6-0-(5,6-anhydro-3-deoxy-l,2-O-isopropylidene-or-D-glucofu- 

ranos-3-yl)-3-O-dodecyl-l,2-O-isopropylidene-~-D-glucofur~- 
ose (8b). Likewise ,  NaOH ( 2 . 2  g, 55  mmol) a n d  7b ( 1 7 . 2  g, 23 
mmol) y i e l d e d  1 2 . 2  g (92%)  of 8b 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 ca  gel  column w i t h  hexane -ace tone  m i x t u r e  (97 :3) ; [ O l ] p  

-46 .  1' ( c  1 . O ,  CHC13) . The 13C NMR s p e c t r u m  of t h e  g l u c o s y l  

moiet ies  w a s  i d e n t i c a l  t o  t h a t  of 8a. 
Anal. Calcd for C ~ O H ~ ~ O ~ O  (572.7): C, 62.91; H, 9.15. Found: C, 

63.19; H, 9.08. 
6-0-(3-deoxy-1,2-0-isopropylidene-5,6-sulfite-or-D-gluco- 

furanos-3-yl)-1,2-O-isopropylidene-3-O-octyl-~-D-glucofur~- 
ose (8l). T h i o n y l  c h l o r i d e  (1.8 g ,  15 mmol) w a s  s l o w l y  added t o  
a s t i r red s o l u t i o n  of 2a ( 4  g, 7 . 4 8  mmol) i n  e t h y l  acetate  
(40  mL) i n  t h e  presence of TEA ( 3 . 0 3  9, 30 mmol) . A f t e r  1 h a t  
0 'C, t h e  m i x t u r e  w a s  f i l t e r e d ,  c o n c e n t r a t e d  a n d  t h e n  
e x t r a c t e d  w i t h  a m i x t u r e  of t o l u e n e - w a t e r  (1:l) (40  m L ) .  The 
o r g a n i c  p h a s e  w a s  c o n c e n t r a t e d  t o  g ive  a r e s i d u e  w h i c h  
y i e l d e d ,  a f t e r  e l u t i o n  w i t h  hexane -ace tone  ( 9 : 1 ) ,  3 .1  g ( 7 1 % )  
of 8' as a s y r u p ;  [ C C I D ~ ~  -52.3' (c 1.0, CHCl3). 13C NMR ( C D C 1 3 )  6: 
c1 ( 1 0 5 . 3 ) ,  C2 ( 8 2 . 5 1 ,  c 3  ( 8 1 . 1 ) ,  c4 ( 7 9 . 6 ) ,  C 5  ( 6 8 . 1 ) ,  C6  
( 7 2 . 9 ) ,  C 1 i  ( 1 0 5 . 1 ) ,  C 2 i  ( 8 2 . 3 ) ,  C3i (82.01,  C q i  ( 7 8 . 9 ) ,  C 5 i  

( 7 6 . 8 ) ,  c6i ( 6 8 . 7 ) ,  2XCMe2 ( 1 1 2 . 2 ;  1 1 1 . 6 ) ,  4XCH3 ( 2 6 . 1 - 2 6 . 7 ) ,  

C, ( 7 0 . 6 ) ;  Cp ( 3 1 . 7 ) ,  5XCH2 (29 .7 -22 .6 ) ,  CH3 ( 1 3 . 9 ) .  
Anal. Calcd for C26H44012S (580.6) : C, 53.78; H, 7.64. Found: C, 

54.02; H, 7.56. 
6-0- (3,6-dideoxy-l,2 -0-isopropylidene- 6 - S-octyl-a-D-glu- 

cofuranos-3-yl)-1,2-O-isopropylidene-3-O-octyl-~-D-glucofura- 
nose (9). Powdered L i C l  ( 0 . 3  g, 6 .7  mmol) a n d  1 - o c t a n e t h i o l  
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( 1 . 5  g, 1 0 . 3  mmol) w e r e  added t o  a s t i r r ed  s o l u t i o n  o f 8 a  (3 .3  
g, 6 .39  mmol) i n  t o l u e n e  (30  mL) . A f t e r  4 8  h a t  110  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  t h e  f i l t r a t e  c o n c e n t r a t e d  u n d e r  
vacuum. The r e s i d u e  w a s  p u r i f i e d  on  a s i l i c a  g e l  co lumn 
e l u t e d  w i t h  hexane -ace tone  ( 9 3 : 7 )  t o  y i e l d  3 g ( 7 2 % )  of 9 as  a 
s y r u p ;  -20.4' ( c  1 . 5 ,  CHC13). 1 3 C  NMR ( C D C 1 3 )  6 :  C, 
( 1 0 5 . 2 1 ,  C2  ( 8 2 . 2 ) ,  C3 ( 8 2 . 1 1 ,  C 4  ( 7 9 . 6 1 ,  C5 ( 6 8 . 2 ) ,  C6 
( 7 2 . 9 ) ,  C 1 i  ( 1 0 5 . 5 ) ,  C 2 i  ( 8 3 . 9 1 ,  C3r ( 8 2 . 1 1 ,  C 4 i  ( 7 9 . 8 ) ,  C 5 r  
( 6 7 . 3 ) ,  C6r ( 3 6 . 8 ) ,  2xCMe2 (111 .7 ;  1 1 1 . 5 ) ,  4XCH3 ( 2 5 . 9 - 2 6 . 6 ) ,  
C, ( 7 0 . 6 ) ,  C p  ( 3 1 . 7 ) ,  Car  ( 3 2 . 6 ) ,  10xCH2 ( 2 9 . 5 - 2 2 . 5 ) ,  2xCH3 

( 1 3 . 9 ) .  
Anal. Calcd for C34H62010S (652.8): C, 61.61; H, 9.43. Found: C, 

61.81; H, 9.40. 
6-0- (6-0-butanoyl-3-deoxy- 1,2 -0-isopropylidene-a-D-gluco- 

furanos-3-yl) - 1,2 -O-isopropylidene-3-O-octyl-a-D-glucofuran- 
ose (9'). Sodium b u t a n o a t e  ( 0 . 9 6  g, 8 . 7  mmol) was added t o  a 
s t i r r e d  s o l u t i o n  o f  8 '  ( 2 . 3 5  g,  4 mmol) i n  toluene-DMSO (1:l) 
( 2 5  m L ) .  A f t e r  4 h a t  110 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  
t h e  f i l t r a t e  c o n c e n t r a t e d  u n d e r  vacuum.  The r e s i d u e  w a s  
p u r i f i e d  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 2 : 3 )  t o  y i e l d  2 .05  g ( 8 4 % )  of 9 '  a s  a s y r u p ;  -32.6O 
( C  1.1, CHC13). 13C NMR ( C D C 1 3 )  6 :  C 1  ( 1 0 5 . 1 ) ,  C2 ( 8 2 . 2 ) ,  C3 
( 8 2 . 1 ) ,  C4 ( 7 9 . 6 ) ,  C 5  ( 6 8 . 2 ) ,  c(j ( 7 2 . 9 ) ,  C ~ I  ( 1 0 5 . 5 ) ,  C ~ I  
( 8 3 . 9 ) ,  c31  ( 8 2 . 1 ) ,  c4l ( 7 9 . 8 ) ,  c51 ( 6 7 . 5 ) ,  c6l ( 6 6 . 5 ) ,  2 X a e 2  

(111 .8 ;  1 1 1 . 7 ) ,  4xCH3 (25 .9 -26 .6 ) ,  C, ( 7 0 . 7 ) ,  Cp ( 3 1 . 8 ) ,  5 X a 2  
( 2 9 . 7 - 2 2 . 6 ) ,  CH3 ( 1 4 . 1 ) ,  C=O ( 1 7 4 . 1 ) ,  C a r  ( 3 6 . 1 ) ,  C p r  ( 1 8 . 4 ) ,  CH3 

( 1 3 . 7 ) .  
Anal. Calcd for C3OH52012 (604.7) : C, 59.58; H, 8.67. Found: C, 

59.27; H, 8.69. 
6-0- [ 6-0- (3-deoxy-l , 2 : 5,6-di-O-isopropylidene-~-D-gluco- 

furanos-3-yl)-3-deoxy-l,2-O-~sopropyl~dene-~-D-glucofuranos- 
3-yl]-3-O-dodecyl-l,2-O-isopropylidene-~-D-glucofuranose(lO). 
Powdered  KOH ( 2 . 3  g, 4 1 . 1  mmol) a n d  8b ( 4 . 6  g,  8 . 0 3  m o l l  
were added t o  a s t i r red s o l u t i o n  of d i a c e t o n e  g l u c o s e  ( 4 . 2  g ,  
1 6 . 2  mmol) i n  toluene-DMSO (1:l) (60  m L ) .  A f t e r  24 h a t  40 O C ,  

t h e  m i x t u r 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  o r g a n i c  p h a s e s  
c o n c e n t r a t e d  u n d e r  vacuum. The r e s u l t i n g  c r u d e  p r o d u c t  gave: 

- 1.1 g of a mixture of three products containing 40% of 10 
determined by HPLC analys is  after e lu t ion  with hexane -ace tone  
( 2 2 : 3 ) ;  
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- 4.2 g ( 6 1 % )  of 10  as a s y r u p  a f t e r  e l u t i o n  w i t h  hexane- 
acetone ( 9 : l ) ;  -25.4O (c 1 .7 ,  CHC13). I 3 C  NMR (CDC13) 6 :  C1 
(104.1), c 2  ( 8 3 . 2 ) ,  c 3  ( 8 1 . 3 ) ~  c4 ( 7 9 . 0 ) ~  c 5  ( G 7 v 1 ) ,  c6 
( 7 2 . 4 ) ,  C1t ( 1 0 4 . 4 ) ,  C2r ( 8 2 . 9 ) ,  C3r (81.31, C41 ( 7 9 . 2 1 1  C5t 
( 6 7 . 4 ) ,  c 6 1  ( 7 2 . 9 ) ,  C1-t ( 1 0 4 . 6 1 ,  C2n ( 8 1 . 6 ) ,  C 3 ”  (81.31,  C 4 ”  

( 8 0 . 5 ) ,  C5” ( 7 1 . 8 )  I Cgrr ( 6 6 . 7 )  I 4xCMe2 ( 2 ~ 1 1 0 . 7 ;  1 1 0 . 8 ;  
1 0 8 . 3 ) ,  8xCH3 ( 2 5 . 8 - 2 6 . 7 ) ,  C, ( 6 9 . 8 1 ,  Cp ( 3 0 . 9 1 ,  9 X a 2  ( 2 8 . 8 -  
2 1 . 7 ) ;  CH3 (13.1) .  

A n a l .  Calcd for Cq2H72016 (833) : C, 60.56; H, 8 .71.  Found: C, 60.42; 

HI 8.76. 
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