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tassium permanganate possesses a higher oxidiz-
ing potential than chromic acid. A very signifi-
cant point is that the Mosher theory of oxidation
can be applied not only to chromic acid oxidations
but also to acid permanganate oxidation of second-
ary aliphatic-aromatic alcohols,

‘We wish to thank the Research Corporation for
a Frederic Cottrell Grant which made this work
possible.

Experimental

General.-—n-Butyl-, i-propyl-, i-butyl- and f-amyl-
phenylearbinol were prepared by the action of the uppro-
priate Griguard reagent on benzaldehyde according to the
general procedure of Conaut and Blatt.®  ldentificution
of all products was by means of mixed melting points of
both compound and a solid derivative.

Oxidations: (a) Chremic Anhydride in Acetic Acid.-
These oxidations were carried out in the following manner
exemplified by the oxidation of f-amylphenylcarbinol: =a
solution of 9.5 g. of chromic anhydride (0.09 mole) dis-
solved i11 125 ml. of water and 400 ml. of glacial acetic acid
was added dropwise to a stirred solution of 25 g. of the
carbinol (0.14 mole) over a period of three hours during
which time the temperature was maintained between 25
30°. The reaction mixture was steamed distilled and
from the distillate an oil layer wus obtained 1) 18.2 g.
173.69,) t-amyl phenyl ketonte, b. p.at 17 mu., 118-120°
and #'8%p 1.5128. The anqueons laver from the steam

Tasie I
CHROMIC OXIDE DXIDATIONS
Molar

Ph~ relationships o e PEOGUO LR oo,
CHOH-R, Oxi- Ketone Benzoic acid
where R is:  Alcohol dant '8 24 y. o,
~Propyl- 0.0665 004 T4 748 0,45 5.5
n-Butyl- 152 N5 230 483.1 .
{-Butyl- .06) A\ TS F7T.0 13 175
{-Aniyl- 14 N8 18.2 T8 i 2.3

+ 1.8 g. (129 of beuzaldehyde was also obtained.

(31 Conant and Rlatt, Tnrs Tooervan, 50, 554 (1028).
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distillation yielded (II} 1.8 g. (129;) benzaldehyde.
From the steam distillation residue, (IT1) 0.4 g. (2.39.)
henzoic acid was obtained.

The results of the oxidations of #-butyl-,, i-propyl-, (-
amyl-and n-butylplienylcarbinol are shown in Table II.

{b) Potassium Permanganate in Acetic Acid.—The
same method of oxidation and isolation of products was
employed as described in the chromic acid oxidations.
The results of the oxidation of {-butyl-, {-amyl-, i-propyl-
anrd i-butylphenvlearbinol are sliown in Table 111,

TarLe IT1
ProrassieoM PERMANGANATE OXIDATIONS
Molar

1h - redationships s Prodinets - e s
CHOI-R, Oxi- Ketone Benzoic acid
where R is7 Alechol dant i < . o
o-Propyl- 0,046  0.06 4.9 710 0.5 8%
n-Butyl- 15 06 23.2 96.3 o ..
t-Butyl- 165 .14 9.2 34.3 e L
(-Amyl- .14 05 82 332 0.8 4.7

282 g, (46%) of benzaldehyde was isolated. *7.6

g. (51.19) of benzaldehyde was isolated.

Summary

1. The chromic acid oxidation of n-butyl-, i-
propyl-, i-butvl- and f-amylphenylcarbinols gives
the expected ketone and with the latter three car-
binols small amounts of benzaldehyde and/or ben-
zoic acid.

2. When using acid permanganate, n-butyl-, -
propyl-, t-butyl- and ¢{-amylphenylearbinols gives
the corresponding ketones and with the latter
three carbinols a significant amount of benzalde-
hyde and /or benzoic acid.

3. The Mosher theory of oxidation can be ap-
plied to the chromic acid and acid permanganate
nxidations of secondary aliphatic—aromatic carbi-
nols.
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Acetylation of 3,2'-Nicotyrine

By Pavr GG, HaiNus? AND ABNER EISNER

As part of a research program on utilization of
nicotine, a study has been made of the acetyla-
tion of 3,2’-nicotyrine {I), which is readily oh-
tained from nicotine by catalytic dehydrogena-
tion® or oxidation.* The acetylation of N-meth-
ylpyrrole® with acetic anhydride and anhydrous
sodium acetate has been reported to yield 1-
methyl-2-acetylpyrrole.  Use of these reagents at

(1) One of the laboratories of the Bureau of Agricultural and In-
dustrial Chemistry, Agricultural Research Administration, United
States Department of Agricilture. Article not copyrighted.

(2) Whitemarsh Research Iahoratory, Pennsylvania Salt Mfg.
Co., Philadelphia 18, Pa.

(3) (a) Wibaut and Owverhoff, Rec. traw. chim., 4T, 935 (1928),
{b) Frank, Holley and Wikholm, Tuis JousnNaL, 64, 2835 (1942).

(4) Woodward, Badgett and Haines, U, 8 Patent 24328642
(Dec. 18, 1947).

(5) Ciamician and Dennstedt, Ber., 17, 2044 (1884).

reflux temperature with I, however, gave only a
negligible yield of any product. Hartough and
Kosak® acetylated thiophene and furan, with
iodine and hydriodic acid as catalyst. The ef-
ficiency of this catalvst prompted its use in the
acetylation of 1.

The principal product obtained when (I) is acet-
ylated with acetic anhydride containing small
amounts of hydriodic acid and free iodine has been
assigned the structure 1-methyl-2-(3-pyridyl)-5-
acetylpyrrole (II) on the basis of a comparison of
its absorption spectrum with that of the model
compound. If anhydrous aluminum chloride is
used as catalyst a small yield of an isomeric sub-
stance is obtained to which structure (III), 1-

(6) Hartough and Kosak Turs JournaL, 68, 2639 (1946).



Oct., 1950

methyl-2-(3-pyridyl)-4-acetylpyrrole, has been
assigned. As compared with hydriodie acid—io-
dine or aluminum chloride, bromine, bentonite and
silica—alumina catalyst, each in acetic anhydride,
were inferior catalysts for the acetylation. The
Ehrlich test” applied to each of these two isomeric
pyrroles gives an anomalous result in that both
isomers are almost negative at room temperature
and positive (red color) at steam-bath tempera-
ture. This test, normally used to detect pyrroles
having an unsubstituted e-position, is unable to
differentiate between the acetylnicotyrine isomers.

i
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Comparison of the ultraviolet absorption spec-
trum of nicotyrine® with that of a phenyl analog,
2-phenyl-4-methylpyrrole (A, Fig. 2), shows close
similarity of spectra, the former compound having
an absorption maximum at 288 myu and the latter
at 294 mu. This suggested the possibility of iden-
tifying the isomeric acetylnicotyrines by compari-
son of their spectra with those of analogous phen-
ylacetylpyrroles. As these required phenylacetyl-
pyrroles that had not previously been prepared, it
was necessary to develop syntheses for them.

The analog of (II), 2-phenyl-4-methyl-5-acetyl-
pyrrole was prepared, assuming normal directive
influences, by the Grignard acetylation of 2-
phenyl-4-methylpyrrole; the reaction of a-
phenyl-a-aminoacetone hydrochloride with acet-
ylacetone in glacial acetic acid gave 2-phenyl-
3-methyl-1-acetyl-5-methylpyrrole, the analog
of III. The third compound, 2-phenyl-3-acetyl-
5-methylpyrrole was obtained by a Friedel-Crafts
acetylation of 2-phenyl-4-carbethoxy-5-methyl-
pyrrole; this yielded 2-phenyl-3-acetyl-4-carbeth-
oxy-3-methylpyrrole, which was then saponified
and subsequently thermally decarboxylated.

The ultraviolet spectrum of pyrrole® itself
shows no intense maxima but only a steeply ris-
ing end absorption as the 200-mu region is ap-
proached. Conjugation of pyrrole with a 3-py-
ridyl ring as in nicotyrine or nornicotyrine® gives
a maximum in the 285 to 295-myu region for the
spectrum in 959, ethanol. When in addition an
acetyl group is attached to the pyrrole ring in the
2- or 3-position (compounds II and III; A and D,

(7) Fischer and Orth, “*Die Chemie des Pyrrols,” Vol. I, Akad.
Verlags., Leipzig, 1934, p. 66.

(8) Swain, Eisner, Woodward and Brice, Tuis JOURNAL, T1, 1341
(1949).

(9) (a) Hurtley and Dobbie, J. Chem, Soc., 598 (1888): (b) Purvis,
thid.. 1648 (1910).
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Fig. 1), an additional maximum is present in the
240-250-mu region. As expected, compound II,
having a greater extent of conjugation than its
isomer, III, absorbs at somewhat longer wave
lengths. The spectrum of 2-phenyl-3-acetyl-5-
methylpyrrole (B, Fig. 2) is included for compari-
son.
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The spectral curves of the phenyl analogs in
general showed i1naxima at somewhat longer
wave lengths than those of the acetylnicotyrines,

Experimental

Acetylation of 3,2’-Nicotyrine. Method A.—A mix-
ture of 21.0 g. of 3,2’-nicotyrine, 70 ml. of acetic anhy-
dride and 1.3 ml. of 509, aqueous hydriodic acid (contain-
ing some free iodine) was refluxed by heating in an oil-bath
at 135-140° for seven and one-half hours. While it was
cooling in an ice-bath, excess aqueous sodium hydroxide
was added gradually with stirring. The alkaline solution
was ether extracted, and the extract dried overnight with
anhydrous sodium carbonate. The filtered ethereal ex-
tract was evaporatively distilled, and the oil residue frac-
tionally distilled. A small forerun of 3,2’-nicotyrine was
collected, followed by a 9.1-g. fraction beiling at 151-
166° at 0.5 mm. and a 2.3-g. fraction boiling at 171-185°
at 0.6 mm. Twelve grams of picric acid was added to the
9.1 g. fraction, and the resulting picrate was recrystallized
from water several times. The yield of II picrate {m. p.
197-198°) was 12.6 g. Similar treatment of the highest
boiling fraction with 3 g. of picric acid yielded 0.8 g. of
picrate melting at 222-223° (III picrate).
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Method B.—Twenty-four gramns (0.18 mole) of anhy-
drous aluminum chloride was added in small portions to
an externally cooled solution of 25.0 g. of 3,2/-nicotyrine
(0.16 mole) dissolved int a mixture of 50 ml. of acetic an-
hydride and 50 ml. of glacial acetic acid. The mixture
was then refluxed for one aud one-half hours. After treat-
ment as in Method A, there were 12.1 g. of crude II
(137-155° at 0.7 mm.) and 5.1 g. of crude III (173-185°
nt 0.7 mm.). These crude products could be further puri-
fied as picrates or crystallized from petrolemmn ether after
solidifying overnight in the refrigerator.

Recovery of Bases from Picrates.-—-The picrate (67.3 g.)
of 1T was treated with enough ice-cold 6 N hydrochloric
acid to liydrolyze it.  The precipitated picric acid was
filtered off, and the filtrute cooled in au ice-bath. The
cooled solution was made alkaline by the addition of so-
dium hydroxide at such a rate that thie temperature of the
solittion did not rise above 10°.  After extracting with
ethier, drying the extract with anliydrous sodium carbon-
ate and distilling, there was 29.0 g. of distillate (b. p.
1567 at (0.3 mm.) which solidified i1 the receiver (m. p.
3 . Crystallization from petrolenm ether {b. p.,
: 9%) yielded 25.8 g. of I-methyl-2-(3-pyridyl)-5-
acetylpyrrole (11), m. p. 58-59 7.

Anal. Caled. for CpHpN,0: C, 71.98; H, 6.04; N,
13.99., Fouud: C,701.59; H, 6.00; N, 14.07.

Addition of 4 stnall amount of II to a solution of p-
dimethylaminobenzaldehyde in ltydrochloric acid (Ehr-
lich test) gave no color ut roow temperature but a red
color when warnied.

A semicarbazone was prepared by thie reaction of 11 with
4o warm aqueons aleohol zolution of semiiearbazide liydro-
cliloride after alkalizing with sodium hydroxide. The I1
semicarbazone melted ar 2482497 after crystallization
from 607, ethanol.

Anal. Caled. for CiubpNgO: C, 60.68; M, 5.88; N,
Found: C, 50.62; H, 5.85; N, 27.42.

An oxime waz prepared by the reaction of Il withh a
slight excess over att equal molar amount of hydroxylamine
hydrochloride in pyridine at steam-buth temperature for
one honr, followed by cooling and diluting with water.
The 11 osue recrystallized from 507 ethanol mielted at
{74-175°.

Anal. Caled. for CpHpN;O: C, 06.98; H, 6.05; N,
19,35, Found: C,67.05: H, 6.07; N, 19.49.

Similar acid hydrolysis of the picrate of 111 (4.6 g.)
vielded 0.9 g. of l-methyl-2-(3-pyridyl)-t-acetylpyrrole
‘TI1Y.  The white crystalline product, ut. p. 108-1097,
was obtained by crystallization front a 1:1 mixture of ben-
zene and petroleunt ether (b. p., H3-T0%) contajuing a
<mall amount of Norit.

Anal. Caled. for CiHpNO: C, 71.98; H, 5.04; N,
13.90. Found: C,72.38: H, 6.47; N, 13.73.

The Ehrlich test on III likewise was colorless at room
temperature and red on warming.

A semicarbazone of 111 was prepared in pyridine solu-
tiont and crystallized from 5077 ethanol as cream-cotored
crystals of n1. p. 221-222°,

Anal. Caled. for CiHp N:O: (, 60.68: H, 3.88%; N,
27.22, Found: C, 60.87; H, 5.86; N, 27.38.

2-Phenyl-4-methylpyrrole..—This compound wuas pre-
pared by a modification of the method of Piloty aud
Hirsceh,10 with substitution of an ucid medinm for the origi-
nal lengthy reaction in alkaline solution.

A mixture of 75 ml. of glacial acetic acid, 6 g. of aceto-
pheitone and 8 ml. of an aqueous solution containing about
4 g. of amino-acetone hydrochloride!! was refluxed for
three hours. The mixture was diluted with several liters
of water, made strongly alkaline with sodium hydroxide,
and then distilled. After the first 250 ml. of distillate
(water and acetophenone) was discarded, the pyrrole was
obtained as white crystals (0.4 g.) separating from the
remainder of the distillate. Crystallization from 259

{101 Piloty and Hirsch, & gu., 898, 63 (1013,

J$13 Weber und Huh, /bid | 516, 283 (1935).
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ethanol gave 0.3 g. of white crystals, m. p. 150-152°,
which rapidly discolored on standing.
2-Phenyl-4-methyl-5-acetylpyrrole.—I1it an atmosplierc
of dry nitrogen, a mixture of 100 ml. of anhydrous ethyl
cther, 0.19 g. of magnesium turnings (0.008 g. atom) and
0.9 g. of ethyl bromide (0.008 mole) was refluxed until all
the magnesium had reacted. The open end of the cou-
denser was protected by a calcium chloride tube. A
solution of 1.1 g. of 2-phenyl-4-methylpyrrole (0.007
mole) tn 25 ml. of anhydrous ether was gradually added
thirough a dropping funnel. After it had been refinxed
for ubout fifteen minutes, u solution of 0.35 g. of acetyl
chloride 10.007 mole) i1 10 ml. of anliydrous ether was
added, and gentle refluxing was continued for one-half
hour more,  One lmndred il of aqueous amuonium
chiloride solttion wux added, and the ether layer wis sepa-
rated, filtered, and then evaporated to drviess.  Crys-
tullization of the residue from petroleun ether (b. p. 95—
1277) yielded 0.4 g. of pink crystals melting at 159-160°.
Anal. Caled. for CpHNO: C, 78.39; H. 6.53; N,
7. Found: ) 78.43; H, 6.63; N, 6.80.
2-Phenyl-3,5-dimethyl-4-acetylpyrrole.—A mixture of
5.0 g, of e-umino-a-phenylacetoite hydrochloride'? ((1.416
mole), 1.8 g. of acetylacetoite (0,018 mole) and 35 ml. of
glacial acetic aecid was refluxed for one hour. After cool-
ing the produet was filtered off. 1t was crystallized oncc
from 307 acetic acid and then several thnes from 2359
cthianol, yielding 0.5 g. of cream-colored erystals, m. p.
1581597, Tlie Ehrlich test was negative at room tem-
perature and positive at boiling temperuture,
Anal. Caled. for CyuHNO: €, T8.R87; H, 7.04; N,
6.57. Fouud: €, 78.41; H, 7.58; N, 6.60.
2-Methyl-3-carbethoxy-5-phenylpyrrole.—Attempts to
prepare this coupound by the reaction of phenacylaceto-
acetic ester with aqueons ammonia as described by Lederer
and Paul® yielded ouly resin. However, reaction with
anintonium acetate in acetic acid gave the desired product.
Forty grams of ammmouinm cirbonuate was gradually
added to a solution of 10 g. of phenacylucetoacetic ester'*
it a mixture of 110 ml. of glacial ucetic acid and 10 ml. of
water.  The resnlting reaction mixture was heated on the
steant-bath for ouc hour. Thirty-five ml. of water was
gradually udded while cooling and stirring the mixture.
The precipitate which formed on standing overnight was
collected and briefly air dried on tle filter. The product
was dissolved in bettzene, and the solution was filtered.
The uddition of petroleum ethier (b. p., 63-70°) to the
benzene solution precipitated the pyrrole,  Crystalliza-
tion from benzeune-petrolenm ether (h. p., 63-70°) mix-
tare (1:2 by vol.} vielded 5.3 g. of white crystals of m. p.
P14-115° Mit.?® 120%) . The Ehrlich (est svas positive at
rocmt temperature,
2-Phenyl-3-acetyl-4-carbethoxy-5-methylpyrrole.—In =
flask previously swept out with dry nitrogen gas was placed
5.0 g. of 2-methyl-3-carbethoxy-5-phenylpyrrole (0.022
mole), 40 ml. of anhydrous carbon bisulfide, 1.7 g. of
acetyl chloride (0.022 miole), and 2.9 g. of anhydrous
alustiniun chloride (0,022 miole). Tl open end of the
veflitx condeuser was fitted with a ealeium chloride drying
tube, and the mixsture was reflused for one hour. Au
orpnge-yellow precipitute formed fmmediately on addition
of the aluminum chloride, which was added last.  After
the solvent was distilled off, water was added, and the
pasty mass gradually crystallized. Tlie material on the
filter was washed witli copious amounts of water before
crystallizing from aquects alcohol and from benzene-
petroleum ether (b. p., 95-127°) mixture (2:3). The
yield was 4.5 g. of crystals which melted at 80-124°.
As this appeared to be a mixture of product and starting
material, it was recycled with fresh acetylating agent.
This raised the nielting point, but still another recycling
was necessary to obtain a pure product. The final yield
was 1.9 g. of cresnt-colored crystals which melted at 138-

1123 Neber anul Friedolsheim, ibid., 449, 100 (1926).
130 Lederer and Paal, Ber., 18, 2301 (18872,
T Teend, FAR0 A6, PRGSO 8N
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140°. The Ehrlich test was negative at room tempera-
ture and positive at steam-bath temperature, indicating
that the acetyl group was attached to the pyrrole ring
rather than phenyl.

Anal. Caled. for CiHiyNO;: C, 70.85;
N, 5.17. Found: C, 71.18; H, 6.50; N, 4.99.

2-Phenyl-3-acetyl-5-methylpyrrole.—The pyrrolecar-
boxylic acid ester (1.5 g.) was refluxed for four hours in a
solution of 1.0 g. of sodium hydroxide in 150 ml. of 509,
ethanol. The product presumed to be 2-phenyl-3-acetyl-
H-methyl-4-pyrrolecarboxylic acid, was precipitated by
gradual addition of a mixture.of 4 ml. of concentrated hy-
drochloric acid in 96 ml. of water. Crystallization from
509, ethanol yielded 0.6 g. of cream-~colored crystals which
melted at 249-251° {uncor.) with evolution of gas.

The acid was decarboxylated by heating in a test-tube
immersed in an oil-bath maintained at 250-255° until gas
evolution ceased. After being cooled, the dark-brown
mass was crystallized from petroleum ether (b. p., 95—
127°) containing a little benzene and Norit. The yield
was 0.2 g. of white crystals which melted at 142-1437.
The Ehrlich test at room temperature was negative at the
beginning and became weaKly positive after standing for
several hours. At steam-bath temperature, the test was
immediately positive.

Anal. Caled. for CisHiNO: C, 78.39: H, 6.53; N,
7.04. Found: C, 78.12; H, 6.82; N, 6.85.

H, 6.27;
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Ultraviolet Absorption Spectra.—The spectra were ob-
tained with-a Beckman Model DU spectrophotometer.
The solvent was 957, ethanol, used without further puri-
fication. The spectrum of 2-phenyl-4-methylpyrrole is
included for purposes of comparison.

Acknowledgment.—The authors are indebted
to Miss Ruth Brand and Miss Jane Dixon for
the carbon, hydrogen and nitrogen analyses.

Summary

Acetylation of 3,2'-nicotyrine has produced a
mixture of two isomers which can be separated by
fractional distillation. They have been assigned
the structures of l-methyl-2-(3-pyridyl)-5-acetyl
pyrrole and 1-methyl-2-(3-pyridyl)-4-acetylpyr-
role.

Structures were assigned to the two products by
comparison of their ultraviolet absorption spectra
with those of 2-phenyl-4-methyl-5-acetylpyrrole,
2-phenyl-3,5-dimethyl-4-acetylpyrrole and 2-
phenyl-3-acetyl-5-methylpyrrole. The syntheses
of these new pyrrole derivatives are described.

PHILADELPHI1A 18, Pa, RECEIVED OCTOBER 28, 1940

[CONTRIBUTION FROM THE SQUIBB INSTITGTE FOR MEDICAL RESEARCH]

The Hypotensive Principles of Veratrum Viride

By Joser Friep, Howarp L. WHITE AND O. WINTERSTEINER

Recent clinical investigations have shown that
the peroral administration of the powdered roots
and rhizomes of Veratrum viride is instrumental in
reducing the elevated blood pressure of patients
with essential hypertension.! This paper de-
scribes the isolation and characterization of the
hypotensive principles involved.

The progress of the purification was followed by
peroral assay in the hypertensive patient. In this
we enjoyed the invaluable codperation of Drs. E.
D. Freis and J. R. Stanton of the Robert Dawson
Evans Memorial, Massachusetts Memorial Hos-
pitals, and the Department of Medicine, Boston
University School of Medicine, who have thus
evaluated for us well over 100 fractions resulting
from the chemical work. The details of the as-
say procedure and the results obtained have
meanwhile been communicated by these investi-
gators elsewhere.? At a later stage the clinical
data were supplemented by assay for hypotensive
activity in the normal anesthetized dog or cat by
the intravenous route.? For various good reasons
we relied for guidance in the fractionation work on
the peroral test in the human rather than on the
intravenous animal assay. Unless stated other-
wise the activity figures in the text and tables re-
fer to the average minimum effective dose (MED)
per patient producing a fall in the basic mean

(1) E. D. Preis and J. R, Stanton, Am. Heart J., 36, 725 (1948).

(2) E, D. Freis, J. R. Stanton and ¥, C. Moister, J. Pharmacol.

Exptl. Therap., 98, 166 (1850).
(3) By Dr. 8. Krop, private communication.

((systolic 4 diastolic)/2) blood pressure of at least
159, from the starting level on peroral administra-
tion,?

Of the earlier investigations of the alkaloids pres-
ent in Veratrum uviride, the most significant are
those of Mitchell* and Wright,® who were able to
secure in crystalline form the bases jervine, pseu-
dojervine and rubijervine. More recently the
thorough investigations of Seiferle, Johns and
Richardson® and of Jacobs and Craig”® have ex-
panded the list of known crystalline alkaloids to
nine by the isolation of germine,’ protoveratridine,?
veratrosine,” isorubijervine,® veratramine,® and
the unnamed secondary base CyHyO4N.2 In
addition there have been obtained considerable
amounts of amorphous alkaloids which resisted
all attempts at crystallization.

In our search for the entity or entities respon-
sible for the therapeutic effect of Veratrum viride
we followed in the initial steps the efficient and
rational procedure devised by Jacobs and Craig,’
which takes advantage of the fact that the free
alkaloids (alkamines) are more soluble in benzene
than the glycosidic alkaloids (pseudojervine and
veratrosine). Thus, the former are extracted
from an ammoniacal suspension of the powdered

(4) C. L. Mitchell, Anz. J, Pharmacy, 46, 100 (1874).

(5) C. R. A. Wright, J, Chem. Soc., 86, 421 (1879),

(8) E. J. Seiferle, I, B, Johns and C. M. Richardson, J. Ecox.
Entomology, 38, 35 (1942).

(7Ty W. A, Jacobs and L. C. Craig, J. Biol, Chem., 188, 565 (1944).
(8) W. A. Jacobs and L. C. Craig, bid.. 160, 550 (1945).



