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pyridine and 100 ml. of acetic anhydride were added slowly,
with stirring and slight cooling.

After several hours a clear solution, free of undissolved
particles, resulted. After 20 hours at room temperature,
the solution was added to a large volume of vigorously
stirred ice and water and the dingy-looking precipitate
was washed free of acid with water. A second acetylation
treatment!:® resulted in no change in acetyl content or in in-
trinsic viscosity. To provide comparison with the results
of others, several variations of this procedure are indicated
in Table I.

For acetylation with pyridine as catalyst at 100°, 5 g. of
oven-dried polysaccharide (60 mesh) was stirred for 3 hours
with 20 ml. of pyridine and 17 ml. of acetic anhydride. The
homogeneous solution was cooled, poured into vigorously
agitated ethanol, and the colorless precipitate was washed
free of acid and dried in the air.

For acetylation with fused sodium acetate as catalyst at
100°, 5 g. of air-dried corn amylose (60 mesh) was soaked in
75 ml. of acetic anhydride overnight, then 1.5 g. of fused
sodium acetate was added and the mixture stirred at 100°
for 6 hours, The homogeneous solution was cooled, poured
into vigorously stirred ice-water, and the colorless product
was washed free of acid with water.

Solubility of the Triacetates.—Corn amylose triacetates
prepared by the formamide or sodium acetate methods were
soluble in acetone; that prepared by the pyridine method at
100° was not. All corn amylose triacetate preparations, as
well as the triacetates from corn starch, were soluble in chlo-
roform and 1,1,2-trichloroethane. Preparations of waxy
corn starch triacetate from both the pyridine method at
100° and the formamide method were soluble in acetone as
well as in the chlorinated solvents. Corn amylopectin tri-
acetate prepared by the pyridine method at 100° was in-
soluble in the chlorinated solvents, but that prepared by
the formamide method was readily soluble.

Acknowledgment.—We wish to acknowedge our
indebtedness to Dr. G. E. Hilbert for his interest
in the early phases of this work, and to C. H.
Van Etten and R. Tobin for the acetyl determina-
tions.

NORTHERN REGIONAL RESEARCH LABORATORY?
Pror1a, ILLINOIS

(8) One of the laboratories of the Bureau of Agricyltural and Indus-
trial Chemistry, Agricultural Research Administration, U. S. Depart-
ment of Agriculture. Article not copyrighted,

Alkylation of 2-Naphthol by Esters of Aliphatic
Acids

By SauL Partar anp M. BExNTOV
ReceIvep Jury 17, 1952

In the course of a study on the preparation of
aromatic methacrylates! the transesterification of
methyl methacrylate with 2-naphthol in the pres-
ence of sulfuric acid was investigated. Instead of
the expected ester, 2-methoxynaphthalene was
formed. In order to elucidate this reaction, the
transesterification of other aliphatic esters with
other phenolic compounds was tried, using sulfuric
acid, orthophosphoric acid or metallic sodium as
the catalyst. Phenol, l-naphthol, 4-hydroxybi-
phenyl and 4-nitrophenol did not react with methyl
methacrylate or ethyl acetate, 2-Naphthol, on the
other hand, reacted readily in the presence of
sulfuric acid, but not of phosphoric acid or sodium,
with methyl methacrylate, methyl acetate, ethyl
acetate and ethyl butyrate, yielding 2-methoxy-
naphthalene with the methyl esters and 2-ethoxy-
naphthalene with the ethyl esters, but failed to

(1) 5. Patai, M, Bentov and M. E. Reichmann, TH1s JourNaL, T4,
845 (1952).
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react with ethyl formate or dimethyl oxalate.
With methyl benzoate the normal product of
transesterification, 2-naphthyl benzoate, was ob-
tained.?

2-Naphthol is known to be one of the very few
phenols which can be alkylated by alcohols in the
presence of acids.® This fact may be related to the
tautomerizability of 2-naphthol.*

As, however, our experiments were carried out
under strictly anhydrous conditions, no alcohol
could be formed as an intermediate in the reaction.
It must, therefore, be assumed, that the alkylation
is caused in both cases by the hydrogen alkyl sul-
fate, formed in the conditions of our experiments
from the ester and sulfuric acid. The dissociation
constant of formic acid is about ten times, and that
of oxalic acid about a thousand times greater than
that of either acetic, butyric or methacrylic acid:
the failure of the reaction with the esters of formic
and oxalic acid could then be due to the strength
of these acids, which prevents the formation of the
alkylsulfuric acids by interaction of the esters with
sulfuric acid.
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partment, Israeli Ministry of Defence, and is pub-
lished with its permission. The authors wish to
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Experimental

A mixture of (.04 mole of 2-naphthol, 0.1 ml. of concen-
centrated sulfuric acid and 0.08 mole of the ester was re-
fluxed for four hours with the exclusion of moisture. (In
the case of methyl methacrylate, some hydroquinone was
added to the reaction mixture.) The product was poured
into an excess of 5% aqueous sodium hydroxide solution
and cooled for one hour in an ice-bath, and the resulting
precipitate filtered and recrystallized from ethanol. 2-
Methoxy- and 2-ethoxynaphthalene were identified by melt-
ing point (72 and 87°, respectively) and mixed melting
point with authentic samples. Vield of 2-methoxynaph-
thalene from methyl acetate 20-25%,; from methyl metha-
crylate 45-509,: of 2-ethoxynaphthalene from ethyl
acetate 40-459%: from ethyl butyrate 20-259,.

(2) C. A. Bischoff and A, Hedenstrom (Ber., 85, 3449 (1902)) ob-
tained di-2-naphthyl oxalate from diphenyl oxalate and 2-paphthol,
and report the failure of the reaction with diethyl oxalate,
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mann, Ann., 244, 72 (1888), W. A. Davis, J. Chem. Soc., 77, 33
(1900); L. F. Fieser and W. C. Lothrop, THIS Journar, 57, 1459
(1935).

(4) N. N. Voroshcov, Bull. Inst. Polyi. Ivanovo-Vosnesensk, 6, 125
(1822); C. A, 17, 1637 (1923); J. C. Salfeld, Ber., 78, 376 (1940).

DEPARTMENT OF ORGANIC CHEMISTRY

THE HEBREW UNIVERSITY AND

LABORATORIES OF THE SCIENTIFIC DEPARTMENT
ISRAELI MINISTRY OF DEFENCE

JERUSALEM, ISRAEL

Cohumulone, a New Hop Constituent

By F. L. RigBY aND J. L. BETHUNE
RECEIVED JULY 16, 1952

In the course of an investigation to develop a
quantitative method for the estimation of the
isohumulone content of beer, petroleum ether ex-
tracts of several beers were distributed in a 100-tube
all-glass countercurrent apparatus using a solvent
system of 2,2,4-trimethylpentane and a phosphate-
citrate buffer pH 4.9, The concentration in each



