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SC 2205
Epimerization of N-acetyl-D-galactosamin -

to N-acetyl-D-talosamine

It was reported recently that N-acetvl-pD-glucosamine (2-acetamido-z-deoxy-p-
glucose) was epimerized in aqueous alkaline solution to N-acetyl-D-mannosamine
(z-acetamido-2-deoxy-D-mannose)'-*. The present paper reports that N-acetyl-
w-galactosamine (2-acetamido-2-deoxy-D-galactose) is also epimerized under similar
conditions to [V-acetyl-D-talosamine (z-acetamido-2-deoxy-p-talose). This aminosugar
was isolated from the hydrolysates of chondroitin-sulfuric acid3. Chemical synthesis
of p-talosamine was achieved by the cvanohvdrin technique from p-lyxosylamine?
and amination followed by configurational transformation of p-galactose$. PPaper-
chromatographic evidence of the epimerization of N-acetyl-p-galactosamine was re-
ported? while our work was in progress, and conclusive evidence has now been ob-
taimed by the isolation and characterization of the converted aminosugar.

In the studies on the epimerization of N-acetyl-p-glucosamine®, it was shown
that X-acetyl-D-mannosamine formed was more soluble in cold ethanol than N-acetyl-
p-glucosamine and that the former aminosugar formed more readily the phenyl-
hydrazone than did the latter. N-Acetyl-D-talosamine was similarly separated from
N-acetyl-D-galactosamine by using the different solubility in alcohol, but it was
obtained only as a hygroscopic material. KUHN AND FISCHER? also reported NV-acetyl-
p-talosamine as a hygroscopic substance. It was characterized as the crystalline
phenyihydrazone which was formed more readily than from N-acetyl p-galacto-
samine. Hydrolysis of the N-acetyl-D-talosamine with dil. HCl produced the known
m-talosamine hydrochloride?.

The epimerization was carried out at pH 10-11. Paper-chromatographic exami-
nation indicated that this pH was the best for the formation of N-acetyl-pD-talosamine.
At pH 89, there was little formation of N-acetyl-D-talosamine, and N-acetyl-
p-galactosamine remained largely unchanged, while at pH 12-14 an additional sub-
stamce was formed. It migrated more rapidly than the two N-acetylhexosamines.

N-Acetyl-p-galactosamine® (15 g) was treated with 40 ml of dil. NaOH (pH 11)
for 3 days at room temperature. After pussing through a column of Amberlite IR-120
(H+ form) and a column of Amberlite IR-4B (OH~ form), the reaction solution was
comcentrated to a syrup which was dissolved in a mixture of 15 ml each of methanol
and ethanol. Additis n of ethvl ~cetate to a slight turbidity and keeping the mixiure
im 2 refrigerator separated 12 g of the unchanged N-acetyl-D-galactosamine. After
concentration of the filtrate a svrup remained which contained almost pure N-acetyl}-
p-talosamine according to paper chromatography ; it was precipitated as a hygroscopic
powder from ethano! with ether. [«lp = —4” (¢, 1.0 % in water).

The syrupyv N-acetyl-D-talosamine (1 g) was dissolved in 1 ml of water and to
this were added 0.5 g of phenythydrazine and 0.25 g of acetic acid. After keeping
the mixture at room temperature for 6 h a crystalline matter separated which was
colllected, after standing overnight, by filtration; the vield was 1.5 g. It was dissolved
im zo ml of water, decolorized with charcoal, concentrated to about 5 ml and kept
im a refrigerator for crystallization. The recrystallization was repeated once more and
the final crystals were washed with a little cold methanol and dried; the yield was
350 mg; m.p. 1g6°, [x]p = —16° > +50° (¢, 1.0 % in water). [Calc. for C;,;H,,N;0;:
C. 54.901; H, 6.80; N, 13.50. Found: C, 53.90; H, 7.02; N, 13.48 %.]
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Under similar reaction conditicns, N-acetyl-pD-galactosamine phemilindizzone
was not obtained, but refluxing 2.2 g of N-acetyl-D-galactosamine, o125 g «ff pilrowl-
hydrazine and 1 g of acetic acid in 20 ml of methanol for 1 b, evgparatitn: »ff the
solvent, treatment with ether and recrystallization from hot ethandl.gmve tthe i
hydrazone in a yield of 1.5 g; m.p. 160-162°, [alp = + 59" (¢, 1.0 % in wetsen}. | Laic.
for C,,Hy N;O;: C, 54.01; H, 6.80; N, 13.50. Found: C, 54.16; H, 6.9y N, o350

The sirupy N-acetyl-D-talosamine prepared from N-acetylbgdlutusamine
(15 g) was hydrolyzed in 0.5 N HCI for 6 h on a boiling-water bath® and ttie mdholy-
sate cvaporated to a small volume. It was applied to a column (zo > oo momj) of
Dowex 50W X8 (H+ form) and elutcd with 0.33 N HCIl. The fractions wiiith were-
positive to the ELsoN-MORGAN reaction'® were combined and evaparated tto divvness.
The residue was dissolved in 10 ml of water and again applied 'to ;& cdlmm (@m <
400 mm) of Dowex 50W X8 (H* form) and eluted similarly. The fractisms gusitive
to the ELsoN-MORGAN reaction were again combined, concentrated .andl ettt and’
ethyl acetate were added to the residue until a turbidity was obtained. Mfter keeping
in a refrigerator, D-talosamine hydrochloride was obtained in crystdllime fommm i a.
vield of 460 mg. It was repeatedly recrystallized from a mixture aff etfherell and:
methanol by careful addition of ethyl acetate. The final product i{yidH 4y ng) gave
a single spot in paper-chromatographic assay!!. It had m.p. 151-152° (Bewmy)) and!

[x]p = ——35.0° (¢, 1.0 % in water). [Calc. for C¢gH,;NO; HCL: C, 33.42; H b6 51: X .t 50:
Found: C, 33.84; H, 6.62; N, 6.13 %.]

KUHN AXD FiscHER? reported for this compound m.p. 53-053° ((lmmmpe ) and
[elp = -+ 3.4° = —5.7°. The infrared spectrum of our product was d@erntic} witth tHat
of p-talosamine hydrochloride synthesized and supplied by Dr. Kromw. it weess noted!
that an absorption at 1485 cm~! in the spectrum of D-talosamine rhyﬁxmﬁihmﬂrw&s
characteristic of this aminosugar, being absent from that of the hryliredibmitdks- of
p-galactosamine, D-glucosamine and D-mannosamine.
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