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Hill.” The ozonide was treduced with zinc dust and acetic
acid, and the acetaldehyde formed was collected in a solu-
tion® of 2,4-dinitrophenylhydrazine. The phenylhydrazone
weighed 2.5 g. (22%) and gave m.p. 164-166°. Admixture
with authentic acetaldehyde 2,4-dinitrophenylhydrazone
of m.p. 165-166° showed no depression in melting point.
The recorded® value for this derivative is 168°. The re-
sidual material resulting from the decomposition of the ozon-
ide was purified in the previously described? manner and
3.4 g. (549%) of 2-ethylcyclohexanone, n¥p 1.4555, was ob-
tained, the 2,4-dinitrophenylhydrazone of which gave a
melting point of 133-134°.

Anal. Caled. for CH1sO4Ng: C, 54.89; H, 5.92; N,
18.29. Found: C, 55.21; H, 5.68; N, 18.60.

Since the melting point of the 2,4-dinitrophenylhydrazone
differed from that reported in the literature!® (166°) this
derivative was prepared from authentic 2-ethylcyclohexa-
none, derived from 2-chlorocyclohexanone, and this phenyl-
hydrazone also gave a melting point of 133-134°. A mixed
melting point with the derivative prepared from the ozonoly-
sis product was unchanged. It would appear that 2-ethyl-
cyclohexanone 2,4-dinitrophenylhydrazone exists in two
forms.

The isolation of acetaldehyde and 2-ethylcyclohexanone,
in fair yield, from the dehydration product of 1,2-diethyl-
cyclohexanol of 72D 1.4665 indicates the structure of the
olefin to be l-ethyl-2-ethylidenecyclohexane rather than one
of the expected cyclohexenes.

(7) A. L. Henne and P. Hill, THis JoUrNaAL, 65, 752 (1943).

(8) R. L. Shriner and R. C. Fuson, "Identification of Organic Com-
pounds,’”” Third Edition, John Wiley and Sons, Inc., New York,
N.Y., 1948, p. 171,

(9) Reference 8, p. 229.

(10) F. E. King, J. A. Barltrop and R. J. Walley, J. Chem. Soc., 277
(1945).
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The Isolation of Reserpine from Rauwolfia canes-
cens Linn

By M. W. Krous, M. D. DRAPER, F. KELLER AND
F. J. PETRACEK

RECEIVED DECEMBER 18, 1953

The isolation of reserpine! from Rauwolfia ser-
pentina Benth and the subsequent report of its seda-
tive and hypotensive activity? has created wide-
spread interest in this compound. In a search for
other possible plant sources® of this alkaloid we
have recently isolated reserpine, by the method pre-
viously employed in our investigation of Rauwolfia
serpentina,*® from the “‘oleoresin fraction’ of Rau-
wolfia canescens Linn.

An earlier investigation of the alkaloidal fraction
of Rauwolfia canescens by A. Chatterjee yielded one
crystalline alkaloid, rauwolscine,® to which the
hypotensive activity of the crude drug has been
ascribed.” It now appears that there are at least
two hypotensively active alkaloids present in this
species.

(1) J. M. Miiller, E. Schlittler and M. J. Bein, Experientia, 8, 338
(1952).

(2) H. J. Bein, ibid., 9, 107 (1933),

(3) The isolation of reserpine from Rauwolfia heterophylla Roem.
and Schult, has been reported in a recent communication by Carl
Djerassi, Marvin Gorman, A. L. Naussbaum and J. Reynoso, Tms
JournNaAL, T8, 5446 (1953).

(4) M. W. Klohs, M. D. Draper, F, Keller and F. J. Petracek, tbid.,
75, 4867 (1953).

(6) M. W. Klolhs, M. D, Draper, F, Keller, W. Malesh and F. J.
Petracek, sbid., 76, 1332 (1954).

(6) A. Chatterjee (née Mookerjee), J. Indian Chem. Soc.,, 18, 33
(1941).

(7) J. N. Mukherjee, Science and Culiure, 18, 338 (1953).
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Experimental

The Isolation of Reserpine from the ‘‘Oleoresin Frac-
tion.”’—The ‘‘oleoresin fraction’’ from the ground dried roots
of Rauwolfia canescens® was obtained in the same manner as
previously described for fraction I in our investigation of
Rauwolfia serpentina.® Ten grams of this fraction was dis-
solved as much as possible in 29, methanol-chloroform (50
ml.). The solution was filtered and the filtrate was applied
to a chromatographic column (5.5 X 25 cm.) containing sili-
cic acid—celite 3:1. The column was developed with the
same solvent system until the most rapid moving band had
reached the bottom of the column. The adsorbent was
then extruded and examined under ultraviolet light and with
the aid of spot tests using Frohdes reagent. A colorless
zone in the lower section of the column, which exhibited blue
fluorescence and the characteristic Fréhdes color reaction
(vellow — yellow-green — light blue) for reserpine, was
removed by sectioning and washed thoroughly with
methanol (150 ml.). The methanol was concentrated ¢n
vacuo to approximately 10 ml. On the addition of several
drops of ammonium hydroxide reserpine separated as flat
needles (150 mg.). The material was recrystallized several
times from methanol by dissolving in an excess and concen-
trating on the steam-bath; m.p. 254° dec., [«]?p —121.8°
(¢1.03 in CHCl;). A mixed melting point with an authentic
sample gave no depression. The infrared and ultraviolet
absorption spectra were identical. For analysis the sample
was dried to constant weight at 110° (2 mm.).

Anal. Caled. for CiHeOsNg?: C, 65.11; H, 6.62; mol.
wt., 608.67. Found: C, 65.13; H, 6.70; mol. wt., 611,12
614.13

(8) The plant material in this investigation was kindly identified by
Dr. H. W. Youngken, Mass. College of Pharmacy, Boston, Mass.

(9) The empirical formula CiHuO1N3 originally proposed by us for
reserpine has now been revised to CaHewOsN2 which is in agreement
with that suggested by other investigators.®1%11  Although the ele-
mentary analyses of reserpine and its derivatives reported by us fit
both empirical formulas the results of more accurate equivalent weight
determinations were incompatible with the original formula. The
empirical formula for reserpinolic acid has likewise been changed to
CasHasOs N3,

(10) A. Furlenmier, R, Lucas, H. B, MacPhillamy, J.
and E. Schlittler, Experientia, 9, 331 (1953).

(11) N. Neuss, H. E, Boaz and J. W. Forbes, THis JoUrNAL, T5,
4870 (1933).

(12) Potentiometric titration in glacial acetic acid with 0.01 N per-
chloric acid in dioxane,

(13) Potentiometric titration in 75%
with 0.01 & HCL.

RIKER LABORATORIES, INC.
Los ANGELES 54, CALIFORNIA

M. Miiller

dimethylformamide-water

1,1,1-Trichloro-2-methylpropyl-2-phosphoric Acid
from 1,1,1-Trichloro-2-methyl-2-propanol

By DoxaLp G. KUNDIGER AND THEODORE J. COLLIER
RECEIVED NOVEMBER 6, 1953

We have found that 1,1,1-trichloro-2-methyl-2-
propanol (I) is converted to the intermediate
Cl;C-C(CHj).—O-PBr, (I11I) by the action of phos-
phorus pentabromide upon I under anhydrous
conditions. III can be hydrolyzed to 1,1,1-tri-
chloro-2-methylpropyl-2-phosphoric  acid (IV),!
which can be obtained in 269 yield from (I).

The structure of IV was established by ultimate
analyses, by neutralization equivalent and by
cleavage with aqueous potassium hydroxide to
potassium phosphate and the known cleavage prod-
ucts, v4z., carbon monoxide and acetone,? of 1.

(1) Cf. the report by C. Willgerodt and F. Durr, Ber., 20, 539
(1887), wherein only replacement of the hydroxyl in I to give 1,1,1-
trichloro-2-methyl-2-bromopropane (II) was indicated as the product
of the reaction of phosphorus pentabromide upon I; no other product

was indicated, This is the only previous report of this reaction.
(2) Bressanin and Segre, Gass. chim, ital., 41, [I] 673 (1911),



