March, 1950

for the measurements using the No. 1554 Leeds
and Northrup shielded capacitance and conduct-
ance bridge with a thousand cycle oscillator. The
acid was purified by fractional crystallization, and
the material had a melting point of —15.25 =
0.05°. All manipulation of the pure sample was
performed in a vacuum system and without con-
tact of waxes and greases. The values obtained
with a probable error of 29, are

Temp., °C. gx X 1031./ohms

—-11 26.2 1.28

- 6.2 27.2 1.38

- 2. 28.7 1.49
0 29.5 1.55
12.8 36.1 1.68
14.2 36.0 1.72
21.5 40.2 2.03
27.7 43.4 2.33

The third column of the above table gives the de-
termined conductances. The cell constant was
approximately 0.007 cm.~. A slightly impure
sample of the acid with a higher conductance was
measured at 0°. The dielectric constant found
was 26.9 and the conductance in the above units
1.69 showing that in the method of making the
measurements a1 inicrease in conductivity resulted
in a lower determined number for the dielectric
constant. The same technique was employed us-
ing the same bridge and cell with nitrobenzene,
and values were obtained which agreed with those
recorded in the literature to better than 1.
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STUDIES ON LIGNIN AND RELATED PRODUCTS.

II.t 5-CARBOXYVANILLIC ACID IN THE BISULFITE-

SOLUBLE FRACTION FROM THE SILVER OXIDE

OXIDATION OF FERMENTED SULFITE SPENT
LIQUOR?

Sir:

In a recent paper on the silver oxide oxidation
of basic calcium lignosulfonate! the isolation of
substantial amounts of a 219, sodium bisulfite-
soluble fraction which contained only small per-
centages of vanillin was noted. The bisulfite-
soluble fraction from a similar silver oxide oxida-
tion of a Zorulopsis utilis fermented sulfite spent
liquor has been found to contain at least 509, 3-
carboxyvanillic acid.

The light brown crystalline bisulfite-soluble
fraction (6.8 g.) was covered with 100 ml. of dry
ether, heated to boiling, and filtered. The clear
solution was treated with 50 ml. of dioxane and
distilled slowly from a water-bath until all the
ether was removed. After cooling and standing,

(1) For Part I of this series, see THIs JoURNAL, T1, 2196 (1949).

(2) This paper represents a portion of the results obtained in the
research program sponsored by the Sulphite Pulp Manufacturers’
Research League and conducted for the League by The Institute of
Paper Chemistry. Acknowledgment is made by the Institute for
permission on the part of the League to publish these results.
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the crystals were filtered, washed with cold diox-
ane, and dried. The yield of almost colorless
crystals melting at 276-277° was 2.8 g. Concen-
tration of the combined dioxane filtrate and wash-
ings yielded 0.6 g. of similar crystals. Repeated
recrystallization from water raised the melting
point to 281°. The product was identical with 5-
carboxyvanillic acid reported by Freudenberg,
Klink, Flickinger and Sobek,® who obtained it by
partially hydrolyzing either 5-cyanoveratric acid
or -carboxyveratric acid with hydrochloric acid.

Anal. Caled. for CoHgOq: C, 50.93; H, 3.80;
CH;0, 14.63. Found: C, 50.80; H, 3.88; CH;0,
1:4.65.

The synthesis, degradation, derivatives, and
significance to the structure of lignin of 5-carboxy-
vanillic acid will be discussed in forthcoming pa-
pers.

(3) Freudenberg, Klink, Flickinger and Sobek, Ber., 72, 224
(1939).
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ACID DEGRADATION OF AMYLOPECTIN
TO ISOMALTOSE
Sir:

Considerable indirect evidence exists for C6 as
the point of branching in amylopectin but it is de-
sirable to place this on a more definitive basis
through degradative experiments involving the
isolation of crystalline products of known struc-
ture. Action of the a- and B-amylases of malt on
amylopectin does not yield isomaltose,! although
levoglucosan is found in the hydrolyzate? (on sub-
sequent treatment with the mold enzyme men-
tioned below). Isomaltose isisolable in crystalline
form, and as the crystalline 8-p-octaacetate, in the
hydrolysis of amylopectin with an enzyme system
of mold origin (a Takadiastase type from A4sper-
gtllus oryzae).* We report herein the isolation of
isomaltose, as its crystalline 8-p-octaacetate, from
the acid hydrolyzate of amylopectin. Evidence is
cited that this disaccharide is not an acid reversion
product.

Following the procedure employed with glyco-
gen,* amylopectin (waxy maize starch, 20.0 g.)
in 0.4%, concentration was hydrolyzed at 100° in
0.08 N hydrochloric acid for ten hours (degree of
hydrolysis ca. 85%,). After ion removal with ex-
change resins (Duolite C-3 and A-4), the amor-
phous solid obtained on solvent removal was acet-
ylated with hot acetic anhydride and sodium
acetate. A portion (5.9 g.) of the resultant sugar
acetate mixture (39.0 g.) was chromatographed®

(1) M. L. Wolfrom, L, W. Georges, A, Thompson and I. L.
Miller, THis JOURNAL, 69, 473 (1947); T1, 2873 (1949).

(2) Edna M., Montgomery and G. E, Hilbert, $bid., 68, 916 (1946).

(3) Edna M. Montgomery, F. B, Weakley and G. E. Hitbert, {bid,,
69, 2249 (1947); 71, 1682 (1949).

(4) M. L. Wolfrom and A. N. O'Neill, ibid., T4, 3857 (1949).

(5) M. L. Wolfrom, L. W. Georges and I, L. Miller, $bid., 71, 125
(1949).



