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The Deacetylation of Chitin-I.
Alkaline Hydroxylaminolysis of N-Acetylglucosamine and Chitin

By

Michio TAKEDA

The alkaline hydroxylaminolysis of N-acetylglucosamine and chitin were
investigated with the aim of finding the preparation of aminopolysaccharide
without the extensive degradation of molecule.

The alkaline hydroxylaminolysis of N-acetylglucosamine was catalyzed by
hydroxide ion, accompanied with decomposition of hydroxylamine and a little
alkaline hydrolysis.

The catalytic action of hydroxide ion decreased with the concentration of
hydroxylamine within pH 13 at 50°C, and converged to the constant rate, 2.8 X102
(min.~?+M~-?), independent of the concentration of hydroxylamine at pH 13.5,
while the rate constant for alkaline hydrolysis of N-acetylglucosamine was approx-
imately 5.7X 10~¢ (min.~'-M) at the same temperature.

During alkaline hydroxylaminolysis of chitin with saturated solution at pH 13
and 50°, about half the acetyl groups were readily removed, whereas, on prolonged
treatment, the remaining acetyl groups were slowly removed. This result offers
additional evidence in support of suggestion of MARCHESSAUIT et al 6 26 200  that
this behaviour may be attributable to the acetamido groups having different degrees
of accessibility as a result of rotational isomerism.

Chitin was deacetylated about 70 ¢ of N-acetyl groups with hydroxylamine
solution of pH 13 at a temperature close to 100° for 10~20 hours, but the increase
in reducing-group concentration to measure the number of glycoside linkages hy-
drolyzed, appeared with treatment for about 20 hours.
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acetohydroxamic acid formation from acetoamide
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volumes of 5 m M acetoamids solution and the

Nigd > 1o HMOBHTRL 12 50 _ O)Fﬂ] alkalinz hydroxylamine reagent, prepared by mixing
ML, v ReFoovr 2 VEEO pH 23 hydroxylamine hydrochloride solution and potassium
i, —WRELT, EHLBEORG hydroxids solution, at various temperatures in a water

WERRL, cOpH BN TIZE Fo* bath. The absorbancy was measured at 550 my after

the addition of aliquots of the reaction mixture to

N 3z - JAY 7R ) = i
T R /fg{?k@]jﬁ—wb)ioc ), DA 10% ferric chloride in 0.3 M hydrochleric acid
METLILEDEEZEALNE (LD & with shotoelectric. colorimater).

DNTIRBIRBIET 5).

PLEDHERD & 50° sV TRIGRIT L 9 R b it Tid, RRRIGHEEDIE X Sz dh 3H35, 7+ b
EFu kA ROBELAMIC L A HBET, 2OMNIGEB 2 EBNCRET 5 C L IETRETH B EE LT,
3—2.  N-7EFAFLITIONE FOFLIU7 I 98

N-7HeF 7 va4: o OEFES mM ICEL, E Roxonry i L OEE% 2.25, 1.25 0.75 45108



176 ® H O E =X IKAHE 14 (3)

0.05 M, &REAERD pH % 11.5 1 b 13.5 2 TLIL a1, 50° OIEEM TG 21TV, HEFTERL
T e Kok ATROED b FEIGHEERRDI, L FuFs 7 LV OBEE 1.25M OSR 2L LT
O UCREL T2h5, WTHORMETS pHOKSWEET € b b Fody ABEREREIRE L, il
12.5 DLFICBATE L. R 2BITRET L 5ic, pH 13.5 DA T FHICET 513 R LD
g2 HEE Ui,

JENKS D itk Ak AT I ROME
o.ql J— pHISS Fokony s HRDEE, BIERTR
'//°o,y4&0 pH 6.5 (FE TREEEDSRE 1T 755 T
5t // (»/ //Aqb5 ADC, N-7wFvyvadi v RER
E ;/{’ 4 23 mMIEEY, btFReFvvry I BE
g&} 5” A I MT, pHé.8 kX0 11.6 DEEDHIG
“ é}“ 12.0 s HER IR U, 2 ORISR
|2 pom o™ o oo L5 TH . COMBOMIRISEELS &0
N o S TR, TR TN ) DS

0 100 200 300 400 ] X .
Time (min) KEL, BICIEOENE LN LWL
Fig. 2. Examples of formation of acetchydroxamic acid M Eiroir, JENKS ZdWg7 @ Follte
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Eobs @ Apparent initial first~order rate

constant.
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ks : Psaudo third-order constant were obtained by dividing kg by the concentration of hydroxide
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Fig. 8. Disappearance of hydroxylamine for its alkaline decom-
position at pH 12.5 and 50°.

Rate of decomposition of hydroxylamine with hydroxide
jon was measurad by the formation of the ferric aceto-
hydroxamate complex. The alkaline hydroxylamine solution
(2.5 M), preparad by mixing hydroxylamina hydrochloride
solution with potassium hydroxide, was refluxed in a
water bath at 50°. The formation of acstohydroxamic acid
was carried out by incubating alkaline hydroxylamine so-
lution with excess of acetic anhydride for 1[5 min. at
50° and diluted with the addition of enough water. The

absorbancy was measured for the diluted reaction mixture.

INLDREZHGD LIz, pHI12. 5 1ClHB LIz 25M7 0y Vi Fox o7 3 VAR % 50° i
BUNBOE FueF o7 i YORDOEREZRRDIZ, ZOFEREsRICRUTT. T80 5 4 B %K
DOREDKPEDITUEFT L9 Th b,

FIRALE ST, 0.5M 7Zus VPEN=-7 4 70503 8 IO 50° 12351 A MK I8 DR %
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Table 1. Zero-order rate constant for alkaline deacetylation of N-acstylglucosamine (0.5 M) at 50°.

Rate of disappearance of N-acetylglucosamine for its alkaline deacetylation was measured by

colorimetric method of REISSIG et ala®.

Zero-order rate constant for alkaline hydrolysis of
N-acetylglucosamine,

knya (Me min—1)

Apparent pH

11.70 5.87 x 1076
12.55 5.49 x 1076
13.48 5.83 x 106

0.15

T

0
;.
§0.10k
5 o
S
e}
o
o
0.05} \’?;--O"‘
1 ! { 1 ] | L.
o5 5 i 6

Times
Fig. 9. Dependence of the extent of acetohydroxamic acid
formation from chitin on number of times of alkaline
hydroxylaminolysis for 4~hour period at pH 13 and
50°.

The mixture of chitin and 25-fold of saturated hydrox-
ylamine hydrochloride solution, prepared to pH 13 with
solid potassium hydroxids, was refluxed under stirring
for 4 hours and the extent of acetochydroxamic acid

in each Ffiltrate was measured with colorimstric method.

toe HIFEL 72 pHEF T N-7 v 707 v a4 3 VIEBREEE KBS o v OEEHIE 1 ~ 100 5 Th 5035, K
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Fig. 10. Changes of the concentration of free amino group and
saccharide reducing~group in chitin during alkaline hydroxyl-
aminolysis at pH 13 in a boiling water bath.

The amount of deacetylated free amino sugar present and of
glycoside linkages hydrolyzed in chitin was analyzed by the
ninhydrin color-method22) and the Fferro~ferricyanide meth-

od238), respectively.

Table 2. Analytical data for the dzacetylated chitin by alkaline hydroxylaminolysis.
Analyses of residual N-acetyl group in chitin were performed by sulfuric acid procedure of

WIESENBERGER24) .
Ssx,;l?nstela;c'ioor okl Temperature, Duration, E;z::;la?cfo:,e-
F ' °C hrs. %
Chitin — — — 19.3
1 5 100 13 34.0
2 13 50 24 58.9
3 13 100 10 67.0
4 13 100 20 71.0

0BT BRI /KIS LTI L 7o % 7 o DIETUHER NS 35 L ONEEE 7 1 o BOJFEROEL &R & o
BAfRZR LT, RO LI 2 2 By v F MEEDOHEZ LT 5 T EH3T & 305, KARMIERF ] 1085 ]
PIBI—E o TNV A, CHIZHLUEES Y 22 FRESDIKAROEESOE % &2 2 BLEEOBREE
3, 10K OB TR BICKELE>THETN D, TOFRe Fefovr i ik b By e 7ol
110 BRI DALTE CAMETHNITEL, Zh L FUEFEEZEETAC LREGEORT23707DEEA
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