Aug. 5, 1958

4115

COMMUNICATIONS TO THE EDITOR

KANAMYCIN. IV. THE STRUCTURE
OF KANAMYCIN
Sir:

The N-acetyl derivative of kanosamine,! the
remaining unknown moiety of kanamycin,? rapidly
consumes one mole of periodate in unbuffered
0.0IN NalO; solution with the formation of one
mole of formic acid. Treatment with a large
excess of periodate at pH 7 yielded 2.8 moles of
formic acid and 0.7 mole of formaldehyde after the
consumption of 6.2 moles of periodate, values very
similar to those obtained in a parallel experiment
with N-acetyl-2-glucosamine. Kanosamine thus
must be a straight-chain aldohexosamine. Tetra-
N-acetylkanamycin in 0.5N NalIOy solution at pH
2.5 rapidly consumed 2 moles of periodate with the
formation of 1 mole of formic acid and no form-
aldehyde. Chromatography of the hydrolyzed
reaction mixture on Whatman 52 paper in a 1-
butanol, pyridine, water, acetic acid, 6:4:3:1,
system showed 2-deoxystreptamine (R¢ 0.09),
kanosamine (Rf 0.23), and a new material of Ry
0.16 but no 6-glucosamine! (Rf 0.14). Together
with the data cited above, this lack of oxidation
of the N-acetylkanosamine moiety requires that
kanosamine be a 3-deoxy-3-aminoaldohexose.
These data also indicate the presence of pyranose
rings in both the 6-glucosamine and kanosamine
moieties of kanamycin. Nitrous acid deamination
of crude O-acetylated kanosamine and reacetyla-
tion gave a-D-glucopyranose pentaacetate, con-
firming the straight-chain aldohexose formulation
for kanosamine and establishing C 5 as being of the
D configuration.

Kanamycin base was hydrolyzed under mild
conditions (2 hr. boiling, 2 N HCI) and the products
separated by paper chromatography. Two sepa-
rate spots running between unchanged kanamycin
and deoxystreptamine were eluted separately,
hydrolyzed and rechromatographed yielding deoxy-
streptamine and kanosamine from the faster-
moving and deoxystreptamine and 6-glucosamine
from the slower-moving material, thus proving
that both hexosamines are glycosidically linked to
deoxystreptamine.

Kanamycin base in pH 4-5 NalO, solution
rapidly consumed 6 moles of periodate. Paper
chromatography of the reaction mixture hydroly-
zate showed the presence of deoxystreptamine and
complete absence of 6-glucosamine and kanos-
amine. The survival of deoxystreptamine under
these reactions conditions is indicative of substitu-
tion at the 4 and 6 positions of deoxystreptamine?
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(3) Lack of oxidation of deoxystreptamine under these conditions

does not completely exclude substitution at the 4 (6) and 6 positions of
deoxystreptamine. Resistance of the a-amino alcohol grouping to

and allows one to write a structure for kanamycin.

It should be pointed out that even though
deoxystreptamine is a meso form with all-trans
configuration* positions 4 and 6 on the deoxystrept-
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amine moiety are not sterochemically equivalent.
Studies on this and other remaining configurational
problems are under way.
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CRYSTALLINE POLY-(:~BUTYL ACRYLATE)
Sir:

We have prepared -crystalline poly-(t-butyl
acrylate) using lithium dispersions (0.1 to 19,
lithium based on monomer) as polymerization
catalysts. This has been done with the monomer
alone and with mixtures of monomer and hexane.
The purity of the monomer is very important for
the preparation. In early experiments, there was
an induction period of 2 to 3 weeks at 50°, followed
by rapid polymerization that went to about 909,
of completion. With purer monomer, the induction
period has been cut to 1 to 2 days at room tempera-
ture. The crystalline polymer, 35 to 609, of the
total polymer, was separated from the amorphous
polymer by its insolubility in boiling acetone, a
solvent which readily dissolves the amorphous
polymer. Crystalline poly-(¢-butyl acrylate) has
been made with weight average molecular weights
from 160,000 to 2,000,000. The crystalline poly-
mer is insoluble in most solvents, 7.e., monomer,
hexane, benzene, acetone, efc., but does dissolve in
hot chloroform.

That the polymer is crystalline is shown by (1)
sharp lines in its X-ray diffraction pattern with ‘‘d”’
spacings at 10.9 (2), 9.3 (8), 5.3 (10), 4.6 (3), 4.2
(1) and 3.7 (1) A. (figures in parentheses indicate



