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hydrolysed, at first to oc-1.6-linked oligosaccharidea 
of pan.ose type on their non-reducing ends by the 
amylo-(1.4)-glucosidase action of the amylase, and 
the oligosaccharides formed therein to be further 
hydrolysed by this panose-hydrolysing action. 

We are indebted to Dr_ K_ Shibasaki, of Tohoku 
University, for supplying the isomaltose and pa.nose 
used in this work. 
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Degradation of Steroidal Sapogenins to 
16-Dehyd ropregnan-~ones 

THE need for improving the reactions whereby 
steroidal sapogenins, now in abundant supply, are 
transformed into pregnane derivatives has recently 
been re-emphasized 1. Earlier publications have dealt 
definitively with the entire sequence, so that the 
original Marker procedure has now been improved 
at each stage•. 

A modification offered here converts the sapogenin 
to its corresponding 16-dehydropregnan-20-one ace
tate, generally in 50-75 per cent yield of isolable 
product, without the necessity of separating any 
intermediates or changing the character of the reac
tion medium along the way. For example, 88 gm. of 
tigogenin was heated 25 min. with 450 cm.• of acetic 
anhydride ; 30 gm. of pyridine hydrochloride was 
added and heating continued for 3 hr. The mixture 
was cooled to 15° C., diluted with 50 cm. 3 of acetic 
acid and 79 cm. 8 of water and stirred while adding 
54 gm. of chromic anhydride in 500 cm. 3 of 90 per 
cent acetic acid. The temperature was maintained 
at 16-20° C. After standing at 25° C. for 3 hr. the 
solution was treated first with 31 ·5 gm. of 36 per cent 
formaldehyde and then with 80 gm. of sodium acetate. 
The stirred suspension was heated on the steam-bath 
for 1 hr., cooled in ice and diluted gradually with 
3,000 cm.• of cold water. A white, granular precipi
tate was collected, washed and dried ; it melted at 
120-150° C., weighed 82·1 gm. and by ultra-violet 
absorption contained 73 per cent of the 16-dehydro
pregnane. It was adsorbed from benzene on to fifteen 
parts of silica gel and the product eluted directly 
with 5 per cent ethyl acetate in benzene to give 
51 ·6 gm. or 68 per cent of 3(3-acetoxy-16-dehydro-
5oc-pregnan-20-one (melting point 162-167° C., 
Emax. (240 mµ) 9,300 in methanol). When recrystallized 
twice from methanol, material of analytical quality 
(melting point 168·0-169·2° C., [«]D 37 ·5° (chloro
form)), Emax. (240 mµ) 9,460 (see ref. 3), was obtained 
in an overall yield of 45 per cent (value extrapolated 
from smaller sample). 

In other instances the initial heating with acetic 
anhydride has been 01nitted ; also with smaller 
quantities the usual ether extraction of the final 
mixture has been used. Thus, 20 gm. of a mixture 
of ruscogenin and its C15 epimer gave 20·6 gm. of 
extractable material of which 11 ·2 gm. (59 per cent 
yield) of the desired 16-deh.ydropregnane, a glass• 
( Emax. (240 mµ) 9,460) was obtained by direct elution 
with 5 per cent ethyl acetate. Hecogenin treated in 
the same manner yielded 59 per cent of crystalline 
3(3 -acetoxy. 16 -dehydro - 5a-pregnane - 12,20- dione, 
(melting point 179-185° C.) from the eluates. 

This method offers the advantages of speed and 
simplicity. It has been applied as a matter of routine 
to sapogenins and derivatives with uniform success. 
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A Rapid and Specific M.:thod for the 
Isolation of Pneumococcal Polysaccharide 
THE report by Gassler et al. 1 on the use of a com

pletely substituted ethane (trichlorotrifl.uoro ethane, 
'Genetron 113' ; obtained from the Division of Allied 
Dye and Cheinical Corp., General Cheinicals, Inc., 
New York) as a 'deproteinizing' agent in the puri
fication of influenza virus, suggested to us that this 
solvent !night have many uses. In particular, we 
were concerned with 'deproteinizing' bacterial cells 
with the consequent release of polysaccharides. In 
view of the observation that this solvent is not 
miscible with water and that pneumococcal poly
saccharide is soluble in water, the following experi
ment was performed. 

D. pneumoniae, type I, smooth-phase cells were 
grown on beef heart infusion agar, harvested in 
18 hr., washed several timea and the concentration 
optically adjusted to 108 cells per Inillilitre of buffered 
saline, pH 7 ·2. 

One part of cells to three parts of solvent were 
agitated for ten minutes in the high-speed homo
genizer at maxinmm speed, removed and then 
centrifuged at 1,500 r.p.m. for 10 min. Three layers 
reaulted: (1) an upper aqueous layer, (2) a Iniddle 
gel-like layer, and (3) a bottom layer of solvent_ 
The upper water layer was removed and treated as 
above for three more successive solvent extractions. 
During such treatment further gel-like material was 
removed . 

The final water layer was tested for immunological 
activity by use of the interfacial-precipitin test using 
antiserum prepared against whole smooth cells. A 
positive reaction resulted immediately upon contact. 

After concentration by evaporation in a dialysis 
casing with a fan, it was determined that the material 
extracted was strongly Molisch-positive, ninhydrin
negative and upon paper electrophoresis showed no 
indications of containing protein. Moreover, ultra
violet absorption tests did not indicate any absorption 
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