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Faculty of Pharmaceutical Sciences, Chiba University, l-33 Yayoi-cho 

Chiba, 260, Japan 

First total synthesis of (+)-cerebroside B lb, was described, the 
configuration of which was determined to be 1?$S,3R)-1-O-&D- 

glucopyranosyl-2-N-(2'R)-2'-hydroxypalmitoyl-sphinga-4E,8Z-dienine. 

There have been a number of synthesis reported of biologically important 
cerebrosides. 1) Recently, cerebroside Bla, la, and Bib, lb ( tentative name 
) were isolated from Tetragonia tetragonoides as a principle with anti- 
ulcerogenic activity and the structures were determined to be geometrical 
isomers of l-O-R-D-glucopyranosyl-2-N-2'-hydroxypalmitoyl-sphinga-4,8- 
dienine. 2) However the stereochemistry of C-2' and the absolute 
configuration of 1 were not determined yet, although the configuration of the 
C-2 and C-3 has been suggested to be D-erythro form without experimental 
evidence. In this communication, We report the first total synthesis of 
(+I-cerebroside Bib and determined the absolute configuration of lb. One of 
crucial steps in the synthesis of lb consists in a regio- and stereoselective 
formation of the unsaturated aminodiols moiety. we have recently explored a 
simple method to erythro-sphingosine and ceramides employing 1,2-addition 
reaction of 2-nitroethanol to a,&unsaturated aldehyde. 3) 

For the synthesis of lb, 2E,GZ_hexadecadienal, 4, was requried as the key 
intermediate, which was prepared as follows: The 4Z-tetradecenol 2 4) , 
prepared by Wittig reaction of 6-butyrolactol with n-decyl triphenyl- 
phosphonium bromide 5) in 76% yield, was oxidized to the aldehyde 3 ( 76% j6) 
with PDC ( 1.5 equiv ) in refluxing CH Cl 
formylmethylenetriphenylphosphorane 7j2 2 

followed by Wittig reaction with 
in refluxing toluene to give the 

dienoaldehyde 4 ( 62% ). According to our developed procedure described in 
the previous paper 3) , the reaction of 4 with 2-nitroethanol was carried out ( 

Et3N , O"C, 5days ) to give 1,2-adduct 5 ( 72% ) accompanied with a small 
amount of 1,4-adduct. 8) The diastereoisomeric mixture 5 was treated with 
2,2_dimethoxypropane ( PPTS, acetone ) to give the acetonides which were 
readily separated by silica gel chromatogrphy to the erythro- (7) and threo- 
(6) isomers. The threo-isomer 6 was readily converted to the desired 
erythro-isomer 7 by refluxing in Et3N, giving a total yield of 58% of 7 from 
4. 
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Reduction of the nitro group of 7 ( aluminium amalgam or LiAlH4, THF ) 

gave the amine 8 in 79% yield. Condensation of 8 with D(R)-a-acetoxypalmitic 

acid 9') ( DCC, 1-hydroxybenzotriazole, CH2C12 1 gave the diastereomeric 

mixture of the protected ceramides 11 (98%). Deacetonization ( PPTS, MeOH 1 

and tritylation ( Ph3CC1, DMAP, Et3N, CH2C12 ) of 11 folLowed by siLica gel 

chromatography gave 13 ( 31%, [aI, + 3.5" ) and 14 ( 27%, [aI, + 5.7" 1. 

Benzoylation of 13 ( benzoyl chloride, pyridine 1 followed by detritylation ( 

CH2C12-MeOH( 1:l 1, p-TsOH ) gave the l-O-unprotected ceramide 15 ( 80%, !a], 

+ 36.4" 1. 

GLycosylation of 15 with O-(2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl)- 

trichloroacetimidate 21 in CH2C12 

molecular sieves 4Ai2) 

in the presence of BF3-etherate and 

gave the protected cerebroside, which was treated with 

NaOMe in MeOH to give a 57% yield (two steps) of 22 ( mp 183"C, [~1!~ + 4.6" 1. 

Likewise, 14 was converted to the corresponding cerebroside 23 ( 55%, mp 

149"C, [al, + 1.7" ) via the benzoyl derivative 16 ( 80%, [al, -16.1" 1. 

In a similar fashion, the condensation of the erythro-amine 8 with L(S)- 

10') gave the diastereomeric mixture of 12 ! 99% 1. Deacetonization and 

tritylation followed by chromatography gave 17 ( 25%, [al D -5.4" 1 and 18 ( 

31%, [al, -3.8" ), which were benzoylated and detritylated to give 19 ( 81%, 

[ffj, + 16.2" ) and 20 ( 84%, [al, -35.9" 1, respectively. Subsequent glyco- 

sylation followed by deprotection of 19 and 20 gave cerebrosides 24 ( 57%, mp 

151"C, [OllD -14.7" 1 and 25 ( 57%, mp 178"C, [a], - 18.7" 1, respectively. 

The cerebroside 22 out of four diastereomers was completely identical 

with the natural cerebroside lb in all respects ( mp, IR, Mass, and 'H-NMR 

spectra, chromatographic mobility 1. 13) 

In order to determine the absolute configuration of 22, the intermediate 

13 was hydrogenated ( Pt02, MeOH 1 followed by detritylation ( p-TsOH, 
CH2C12-MeOH 1 to give the tetrahydro derivative 26 ( 82%, [c(l, + 11.3" ). 

Deacetylation of 26 ( K2C03, MeOH 1 gave the ceramide 27 ( 86%, mp 121.5- 

124"C, [cc], + 19.6" 1. 

On the other hand, the hydrogenation of the natural sphingosine 28 14) 

followed by treatment with 2,2-dimethoxypropane in the presence of (+)- 

camphor-lo-sulphonic acid gave 29 ( 68% 1. Condensation of 29 with D(R)-9 in 

a similar manner as above and deacetonization with p-TsOH in MeOH-CH2C12 gave 

26 ( 81%, [elD + 11.9" 1. Deacetylation of 26 gave 27 ( 92%, [al, + 19.6" 1. 

Ceramides 26 and 27 thus obtained were completely identical with the synthetic 

specimens obtained as above, demonstrating that the cerebroside Bib has the 
same absolute configuration with sphingosine. The application of the present 
method to the synthesis of la is under investigation. 

1 a: 8-E cerebroside Bla 

b: 8-Z cerebroside Bib 



2 Rl=CH20H 
3 Rl=CHO 
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