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POLYCONDENSATION OF D-GLUCOSE AND OTHER 
SIMPLE SUGARS IN PRESENCE OF ACIDS 

Sir: 
The acid-catalyzed hydrolysis of polysaccha­

rides to simple sugars is a widely known process of 
both scientific and industrial importance. The 
reverse action produced by acids on monosaccha­
rides has been studied by a number of investiga­
tors, since Emil Fischer in 1890 isolated the osa-
zone of "isomaltose" from a 25% solution of D-
glucose in concentrated hydrochloric acid. The 
products of such "reversion" or condensation re­
action in solution are mostly disaccharides, the 
reaction representing a pseudo-unimolecular 
change similar to the hydrolysis of disaccharides 
(Harrison, 1914; Moelwyn-Hughes, 1928). How­
ever, formation of "polyoses" with fairly high de­
gree of polymerization (D.P.) should be possible, 
provided that water could be completely, or 
nearly so, eliminated from the sugar-water-acid 
system, and provided that excessive degradation 
caused by the acid would be avoided. 

In this preliminary communication we wish to 
report that we have succeeded in establishing op­
timal conditions for the polycondensation of the 
simple mono- and disaccharides such as D-glu-
cose, D-mannose, D-fructose, L-arabinose, maltose 
and cellobiose, and mixtures of these sugars. 
Essentially, our procedure consists in concentra­
tion by rapid evaporation under greatly dimin­
ished pressure at 0 to 45° of a concentrated (about 
50%) sugar solution in about 5% hydrochloric 
acid to a dry and brittle, glassy product, in which 
part of the hydrogen chloride remains entrapped. 

In the case of D-glucose, subsequent dialysis in 
a cellophane bag for six days against running tap 
water of an aqueous solution of "D-glucopolyose" 
resulted, after concentration and precipitation 
with methanol, in a colorless powder; yield 15 to 
20%. The product had [a]20D 108.0° (in water), 
and showed an absorption maximum, log IQ/I = 
0.471, 1 cm. cell) at 280 m/x in a 2.17% solution. 
On heating in a capillary tube, it decomposed be­
tween 230 and 250° to a brown voluminous mass. 
Its osmotic molecular weight corresponded to 
D.P. 42 (by extrapolation to infinite dilution of 
the osmotic pressures measured at various con­
centrations). In cuprammonium solution it had 
an intrinsic viscosity, [rj\ = 0.14, corresponding to 
D.P. 37 (using Kramer's constant, Km = 260). 
The product barely reduced hot Fehling solution, 
but both salivary enzyme and "hemicellulase" 
(Rohm and Haas Company, Philadelphia) showed 
definite activity. The rate constant for acid hy­
drolysis to D-glucose (osazone isolated) at 100° 
in 0.1 N hydrochloric acid was k = 2.4 X 10 - 3 

(log, min.) calculated from polarimetric measure­
ments and from changes in reducing power. Acet-
ylation by the pyridine method gave rise to a 
colorless, amorphous material. Methylation 
yielded a light colored solid which, after metha-
nolysis and hydrolysis, contained 2,3,6-trimethyl-

and 2,3,4,6-tetramethyl-D-glucose (identified by 
paper chromatography). Since an authentic sam­
ple of 2,3,4-trimethylglucose did not satisfactorily 
develop in the chromatogram, the presence of this 
substance in the acid hydrolysate is not excluded. 

By means of our procedure a large number of 
synthetic polysaccharides has become available 
for chemical, enzymatic, immunological and in­
dustrial investigation. Detailed description of 
our experiments will be published after comple­
tion of the current structural examination. 
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THE ISOLATION OF NEOMYCIN B 
Sir: 

Paper chromatograms have indicated that the 
neomycin isolated in our laboratory from elabora­
tion products of Streptomyces fradiae,1 contains at 
least two biologically active components. The 
predominant antibiotic, isolated as the crystalline 
helianthate salt, has been shown to be different 
from the neomycin A hydrochloride reported by 
Peck, et al.,2 and has been designated neomycin B. 
Neomycin B sulfate, regenerated from the crys­
talline helianthate by means of triethylamine sul­
fate, is a homogeneous single compound and as­
says about 215 neomycin units per milligram 
against a strain of B. subtilis and 260 neomycin 
units per milligram against a strain of K. pneumo­
niae using the turbidimetric streptomycin proce­
dure and a standard supplied by Dr. Waksman. 

The activity of neomycin A hydrochloride, 
described by Peck, et al.,2 is 1700 neomycin units 
per milligram against a strain of B. subtilis. In 
view of the differences in biological activities of 
neomycins A and B, the £-(^>'-bydroxyphenyl-
azo)-benzenesulfonate salt of neomycin B was 
prepared from our neomycin complex by the 
method described by Peck, et al} As in the case 
of the helianthate, a high proportion of neomycin 
B was obtained as the homogeneous dye salt. 
Repeated recrystallizations from 50% methanol 
showed little variation in analysis. After three 
recrystallizations, the dye salt was dried in vacuo 
at room temperature; [a] 26D +30° (c, 0.5 in 
methanol). 

Anal. Found: C, 46.20, 46.19; H, 5.33, 5.37; 
N (Dumas), 10.12, 10.14; S (Carius), 8.33, 8.38. 

By paper chromatography, it was shown that 
the neomycin B sulfate, [a] 25D +58° (c, 0.5 in wa­
ter), regenerated from recrystallized p-(p'-hy-
droxyphenylazo)-benzenesulfonate salt by means 
of triethylamine sulfate in methanol, was a single 
active substance. It gave 255 neomycin units per 
milligram against K. pneumoniae and 220 neomy­
cin units per milligram against B. subtilis. 

(1) Waksman and Lechevalier, Science, 109, 305 (1949). 
(2) Peck, Hoffhine, Gale and Folkers, T H I S JOURNAL, 71, 2590 

(1949). 


