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TABLE I
POLARITY OF w-HYDROXYDECANOIC AcCID POLYMERS

Mclecular # (monomeric
weight units) dealed, X 1018 sobsd, X 1018
905 5 4.2 5.0
2,120 12 6.6 6.7
4,140 24 9.1 10.2
7,780 46 12.4 12.4
9,070 53 13.3 15.7
13,900 82 16.4 19.0

of the molecule are rotating in the electrical
field and are the main source of the observed
orientation polarization.  Consistent with this
explanation, polarization per gram for these
polymers is found to be independent of molecular
weight and dipole moment varies with the square
root of molecular weight. The dielectric be-
havior suggests that these polymeric molecules
have the form of flexible chains.
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THE ADDITION OF THIOCYANIC ACID TO
OLEFINIC DOUBLE BONDS

Sty

In pursuance of a general plan of research on
the reactions of olefinic double bonds being car-
ried out in this Laboratory, we were led by the
absence of work on the addition of thiocyanic
acid to simple olefins to examine the behavior
of this substance. We have succeeded in adding
thiocyanic acid to a number of olefins.

An ether solution of thiocyanic acid prepared
according to Klason [J. prakt. Chem., [2] 35, 407
(1887)] with an equimolar amount of isobutylene
yielded after four hours at room temperature
an oil boiling at 51-54° at 25 mm.

Anal. Caled. for C;HgNS: C, 52.17; H, 7.82.
Found: C, 52.08; H, 7.81.

This product we have characterized as a mix-
ture of f-butyl thiocyanate and f-butyl isothio-
cyanate through their derivatives, ¢-butyl-N-
acetyldithiocarbamate of m. p. 113° [Wheeler
and Merriam, THis JOURNAL, 24, 680 (1902)]
and f-butylthiourea of m. p. (decomp.) 168°
[Rudneff, Ber., 12, 1023 (1879)], respectively.
When our product was treated in aqueous alcohol
with silver nitrate for two, five, or ten minutes,
the amount of silver thiocyanate formed by both
volumetric and gravimetric determinations cor-
responded to 329, of ¢-butyl thiocyanate in our
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mixture, assuming that this compound was the
sole source of the precipitate. Upon allowing
our product to stand for thirty-six hours at room
temperature with excess ammoniacal silver nitrate
in aqueous alcohol [Meyer, “Analyse und Kon-
stitutionsermittlung organischer Verbindungen,”
J. Springer, Berlin, 1931, p. 633], the amount of
silver precipitated as the sulfide (determined
volumetrically after proper deduction for the
amount present as silver thiocyanate) corre-
sponded to 629, f-butyl isothiocyanate in our
product. We have not yet accounted for the
remaining 6%, and the possibility exists that
isobutyl compounds may be present in small
amount. We have modified the directions of
Wheeler and Merriam for the preparation of
t-butyl thiocyanate by keeping the reaction
mixture at 0°, and found that the product boiled
at 53-54° at 25 mm. and contained 429, ¢-butyl
thiocyanate, determined as described above.

In similar fashion we found that trimethyl-
ethylene, styrene, 2-pentene and camphene add
thiocyanic acid. The latter compound recalls
the work of Challenger, Smith and Paton [J.
Chem. Soc., 123, 1055 (1923)] who observed
that pinene reacts with thiocyanic acid to yield
“a substance...containing nitrogen and sulfur.”
Since this substance was never further identified,
we assume that these authors have abandoned
the investigation.

We propose to study the addition of thio-
cyanic acid to olefinic double bonds both in-
tensively and exteusively with emphasis on the
effect of peroxides and other catalysts on addition
and rearrangement.
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ISOLATION OF ERYTHROIDINE, AN ALKALOID OF
CURARE ACTION, FROM ERYTHRINA AMERICANA
MILL.

Sir:

It was known long ago by Altamirano [Gaceta
Medica De Mexico, 23, 369 (1888)] that extracts
of the seeds of Erythrina americana Mill. produce
a strong curare action, 7. e., a selective paralyzing
action on motor nerve endings of striated muscle.
Thus, the use of such an extract was suggested
as a substitute for curare, which has been used
therapeutically against tetanus and other con-
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vulsions. So far as known, an Erythrina species
lias never beeu used i1 the preparation of curare.
After many years, confirmation of the curare
action of the crude extracts has been reported
[Ramirez and Rivero, A#ales inst. biol. (Mex.),
6, 301 (1935); Lehman, Proc. Soc. Exptl. Biol.
Med., 33, 301 (1936): J. Pharmacol., 60, 71
(1937)].

Although certain manipulations with the plant
material were described by Altamirano and his
chemist associates, there was but little real
knowledge of the alkaloids present, and all the
pharmacological studies were made with crude
extracts, or preparatiomns.

In connection with a study of the botanical
and chemical components of curare, a chemical
examination of the seeds of Erythrina americana
Mill. was made, and we wish to report the isola-
tion of a pure crystalline alkaloid, from the bases
present, which produces the curare-like action.
The name, erythroidine, has been retained for it,
since Altamirano referred to the unknown active
principle by this name.

Acknowledgment is made to Dr. Hans Molitor
and Mr. Albert Latvin for a preliminary pharma-
cological investigation of erythroidine hydro-
chloride in the Merck Institute of Therapeutic
Research.

The toxicity of erythroidine hydrochloride
was determined in white mice by the method of
Trevan, and the following values were established :
after peroral administration (0.5% aqueous solu-
tion): L. D. O.: 80 mg./kg.; L. D. 50: 120
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mg./kg.; L. D. 100: 140 mg./kg.; after sub-
cutaneous administration: L. D. O: 30 mg./kg.;
L. D. 50: 45 mg./kg.; L. D. 100: 30 mg./kg.

The curare action was tested on frogs by a
modified Claude-Bernard test. It was found
that 0.1-0.15 mg. per frog caused complete motor
paralysis when injected into the lymph sac.

Erythroidine, in contrast to curare, is also
effective when given perorally.

Certain clinical tests with erythroidine hydro-
chloride are in progress, and will be reported
in the near future.

Erythroidine hydrochloride needles melted at
228-229° with decomp., and showed («)3'D
+109.7°, C = 0.501, HyO. Amnal. Found: C,
61.91; H, 6.57; N, 4.49; Cl, 11.78. Caled. for
CmeNOa‘HCIS C, 6203, H, 650, N, 452,
Cl, 11.44. Crystalline erythroidine base melted
at 94-96°, and was soluble in water, benzene,
chloroform, methanol, ethanol, and was
moderately soluble in diethyl ether; yield, 0.7-
0.99% of seed weight. Amnal. Found: C, 70.25;
H, 7.14; mol. wt. (Rast), 285, 294, Calcd. for
ClsngNO:;: C, 7031, H, 700, mol. wt., 273.
The empirical formula C;sHiNO; has been as-
signed after many analyses, etc. The details
of the isolation and separation of the alkaloids,
etc., will be described in a forthcoming paper.
The chemical structure of this new and interesting
alkaloid is under investigation.
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Quantitative Pharmaceutical Chemistry, Containing
Theory and Practice of Quantitative Analysis Applied
to Pharmacy. By GLENN L. Jengins, Ph.D., Univer-
sity of Minnesota, and ANDREwW G. DuMEez, Ph.D,,
University of Maryland. Second edition. McGraw-
Hill Book Company, Inc., 330 West 42d St., New VYork,
N. Y., 1937. =xxv - 466 pp. 67 figs. Price, $3.50.

The book is divided into three parts. Part I deals with
general methods of gravimetric and volumetric analysis,
Part II with physico-chemical procedures, and Part III is
devoted to special methods of pharmaceutical analysis
such as are employed in the assay of fats, volatile oils,
alkaloids and enzyme-containing substances.

The procedures described are thoroughly modern ones
and the inherent errors and analytical principles are dis-
cussed in considerable detail.

As far as the writer is aware, the book is the only compre-
hensive English text on the subject and it serves not only
as an excellent manual for a laboratory course in pharma-
ceutical analysis but represents a valuable reference
book.

The bibliography of textbooks which deal with various
phases of analytical chemistry and the questions and prob-
lems which are found at the end of each chapter are com-

mendable features.
F. F. BLICKE



