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PRELIMINARY NOTES 

Direct conversion of sulfatides into cerebrosides 

lO7 

When BLIX 1 in 1933 found equimolar amounts of fat ty acid, sphingosine, galactose 
and sulfuric acid in a hydrolyzate of cerebronsulfuric acid, which he had isolated 
from brainl he concluded that this sulfatide was most likely a sulfuric ester of the 
corresponding cerebroside. 

The position of the sulfuric ester group on C-6 of the galactose moiety of the 
sulfatide molecule was determined by THANNItAUSER, FELLIG AND SCHMIDT z. 

LEES et al. 3, by showing that the intact sulfatide contains no free amino group 
and no free reducing sugar group, substantiated the assumption that the fat ty  acid, 
sphingosine and galactose constituents are linked in the same way as in cerebrosides. 
The preparations of the expected products of partial splitting, ceramide and psychosine, 
which would have further confirmed the type of linkage between the constituents, 
were unsuccessful when the procedures used by KLENK 4 to prepare these substances 
from cerebrosides were applied to the sulfatides. However, glacial acetic acid at 
IOO ° for 9 ° rain was found to release practically all the sulfur while the cerebroside 
portion of the molecule appeared to remain intact. No attempt was made to isolate 
the cebrosides. 

Recently, JATZKEWITZ 5 has separated a sulfatide preparation into 2 components 
by column and thin-layer chromatography. The fat ty acids and sphingosine-type 
bases were analysed and were found to be identical to the acids and bases consti- 
tuting, respectively, the 2 cerebrosides phrenosine and cerasine. By non-selective sul- 
fation of phrenosine and of cerasine with chlorosulfonic acid in pyridine, and chroma- 
tographic analysis of the resulting mixtures on thin layers of silica, one of several 
spots was found to migrate in both cases like the corresponding sulfatides. 

Several authors have published infrared spectra of sulfatides 5. The absorption 
at 124o cm -1 has been used by WITMER AND AUSTIN 6 for the quantitative estimation 
of sulfatides. LLOYD AND DODGSON 7 observed the peak at 820 cm -z which has been 
attributed to equatorial sulfuric esters of the primary alcohol group in hexopyranose 
rings, thereby confirming the conclusion of THANNHAUSER a al. 2. 

Although all these data are compatible with the proposition that  sulfatides are 
sulfuric esters of cerebrosides, no 'direct evidence has been given supporting this'view. 

We wish to report in this note the direct conversion of sulfatides into cerebrosides 
by treatment for 4 h at room temperature with 0.o5 N anhyd. HC1 in methanol 
according to the method of desulfation originated by KANTOR AND SCHUBERT 8. The 
product of the reaction contained less than o.i % of sulfur. Chromatography of this 
material on thin layers of silica gel G showed 2 spots corresponding to the cerebrosides 
phrenosine and cerasine in 2 solvent systems: n-propanol-I2.5% aq. ammonia 
(8:2, v/v), and 80% aq. phenol. Detection was made with the molybdate-HClO 4 
reagent 9 and with orcinol in 60 % H2SO 4, respectively. Sulfatides were absent. The 
splitting of the sulfuric ester is also evidenced by the disappearance in the infrared 
spectrum of both peaks at 124o and 820 cm -z. The spectrum of the desulfated sub- 
stance is similar to that  of the cerebrosides. Little degradation of the cerebroside 
part of the molecule seems to accompany this mild desulfation as the cerebrosides 
are recovered in a yield of about 7 ° % by chromatography on silicic acid columns 
as described by CARTER gt al. a°. 

This direct transformation of sulfatides into cerebrosides in high yield by a mild 
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procedure  of desul fa t ion  proves  t h a t  sulfat ides are sulfuric esters of cerebrosides as 
p roposed  a l r eady  b y  BLIX. Prolonged t r e a t m e n t  leads to  fur ther  t r ans format ions  
which are  be ing  s tudied.  

The sulfa t ide  used in th is  work  was p repa red  b y  the  me thod  of LEES et al. 3. 
I t  was ch roma tog raphed  on silicic acid for fur ther  purif icat ion and conta ined  no 
de tec tab le  phosphorus .  C h r o m a t o g r a p h y  on th in  layers  of si l ica gel G revealed only 
the  two sulfa t ides  as descr ibed b y  JATZKEWlTZ s. 

The  g rea t  l ab i l i t y  of sulfat ides at  room t empera tu re  in me thano l  conta in ing  
smal l  amoun t s  of acid should be borne  in mind  whenever  procedures  for isolat ion of 
sulfat ides involve  t r e a t m e n t  wi th  alcohols. In  this  connect ion,  it  is of in teres t  to note  
t h a t  in the  course of inves t iga t ions  on the  ac t ion  of a lkal ine reagents  on sulfat ides,  
i t  appea red  t h a t  t hey  are ve ry  s table  at  h igh pH.  This p roper ty ,  as tonish ing  for 
compounds  conta in ing  a hexopyranose  r ing bear ing  a sulfuric ester  group in posi t ion 6, 
is now under  s tudy .  

We are gra tefu l  to Dr. M. LEES for the  gift  of a sample  of sulfat ide,  and  to 
Dr. J .  FOLcH-PI for his in te res t  in this  work. 

This inves t iga t ion  was done dur ing  the  tenure  of an Es tab l i shed  Inves t iga to r sh ip  
of the  Amer ican  Hear t  Associat ion.  I t  was suppor t ed  b y  Research  Grants  B-284 o 
and  B- i3o  f rom the  Na t iona l  Ins t i tu t e s  of Neurological  Diseases and Blindness,  
Na t iona l  In s t i t u t e s  of Heal th .  
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