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tion of per acid was checked by titration® of aliquots at
timed intervals. At the end of 111.7 hours at room tem-
perature the adduct had consumed exactly one molar equiv-
alent of per acid, and would take up no more.

Per acid titration of a 0.246-g. sample of B was carried
out in the same manner. During the course of the re-
action, the product crystallized from solution. Exactly
one molar equivalent of per acid had been consumed when
the reaction stopped, 125.9 hours after mixing. The crys-
talline product was filtered, washed, and purified by subli-
mO%tion under high vacuum. The product sintered above
300°.

Anal. Caled. for C12H1005Z
Found: C, 61.68; H, 4.28.

Hydrogenation of the Adducts.—To 0.10 g. of Adams
catalyst prereduced in 10 ml. of ethanol was added 0.400
g. of adduct A dissolved in 40 ml. of alcohol. Hydrogena-
tion at atmospheric pressure and room temperature pro-
gressed to the absorption of one molar equivalent of hydro-
gen (45 ml.) in the course of five and one-half hours, and
stopped. After removal of catalyst and solvent, the crude
dihydro product melted at 240-245° as reported by Reppe.

A similar hydrogenation of 0.30 g. of B in methanol
likewise progressed to the extent of exactly one mole up
take (37 ml.) of hydrogen in one hour and stopped.

Acknowledgment.—We gratefully acknowledge
receipt of several samples of purified cyclodctatet-
raene from General Aniline and Film Corp., Eas-
ton, Pa.

(9) See ref. 7, p. 434.

DEPARTMENT OF CHEMISTRY

UNIVERSITY OF ROCHESTER
ROCHESTER 3, NEW YORK

C, 61.54; H, 4.30.
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The Anion-exchange Separation of Zirconium
and Hafnium!

By E. H. HurrMaN aAND R, C. LLLY

An effective separation of zirconium and haf-
nium as negative fluo-ions has been obtained by
using onie of the strongly basic anion exchange
resins recently developed, although earlier at-
tempts using the weakly basic resins first available
were unsuccessful.

Twenty milligrams of zirconium and 10 mg. of hafnium,
as oxides, were added to zirconium and hafnium tracersina
small amount of hydrofluoric and nitric acids, warmed until
dissolved, and fumed with 0.5 ml. of sulfuric acid. The
residue was dissolved in water and the hydroxides pre-
cipitated with ammonium hydroxide. The precipitate
was centrifuged, washed with water, dissolved in 5 ml. of
0.64 M hydrofluoric acid and diluted to 10 ml. with water.
Six hundred milligrams of 200-325 mesh Amberlite IRA-
400 resin, in its original chloride form, was added to the
sample and the mixture shaken for three hours. The resin
was separated from the solution and washed well with 10
ml. of water. Tracer count of the solution and washings
indicated that 969, adsorption had taken place. This
portion of resin was slurried onto the top of a column
of the same resin 30 cm. in length and 0.78 sq. cm. in cross
section. Elution with a solution of 0.2 M hydrochloric
acid and 0.01 M hydrofluoric acid at the rate of 6 ml. per
hour gave the results shown in Fig. 1. The solid parts of
the curve were obtained by counting Zr® and Hf!8! tracers

(1) While official declassification of this paper was being awaited,
a communication on a similar separation appeared by Kraus and
Moore, TrHis JournaL, 71, 3263 (1849). The separation reported
here uses a different resin, a much shorter column, a more dilute
eluting solution and macro quantities of zirconium and hafnium in-
stead of micro quantities.

NotEs

4147

and the dotted parts by spectrographic analysis. The
order of elution of the two elements is the reverse of that
obtained by cation-exchange.?
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Fig. 1.—Elution of fluozirconate and fluohafniate with
0.2 M hydrochloric acid and 0.01 M hydrofluoric acid.

Combined fractions of elutriant from 300 ml. to 653 ml.,
containing 13.8 mg. of zirconium or 69% of the starting
material, were found to contain no hafnium detectable
by spectrographic analysis. The portion from 300 ml. to
686 ml., containing 17.0 mg. of zirconium or 859, of the
starting material, was found to contain 0.04%, hafnium.
Spectrographic analysis of the 752-1020-ml. portion
showed 0.02%, zirconium in the 6.9 mg. of hafnium (699
of the starting material). Similarly, 0.03%, zirconium was
found in the 704-1020-ml. portion containing 8.3 mg. of
hafnium (83% of the starting material). The amounts
of the major constituents in these portions were deter-
mined from the curves.

This work was done under the auspices of the Atomic
Energy Commission.

(2) Kenneth Street, Jr., and G. T. Seaborg, THis JournaL, 70,
4268 (1948).
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Derivatives of 5,6-Dihydrophenanthridine
By CHarLES P. HUTTRER!

In the course of studies concerned with anti-
histaminic substances a number of derivatives
of 5,6-dihydrophenanthridine? have been pre-
pared in which the hydrogen in position 5 is

(1) Present address: National Research Council, Washington,
D. C.

(2) Nomenclature according to: ‘“Naming and Indexing of Chemi-
cal Compounds,” C, 4., 89, 6867 (1945).
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TaBLE 1

2
1 3
BasicALLy SUBSTITUTED 5,6-DIHYDROPHENANTHRIDINES 4 L, 4
]
8 N4

Yield,
No. R % M. p., °C.
1 —-CH,CH,N(CH;);* 50 179 (Dimaleate)
1 -CH,CH,N(CH;); 50 183-184 (Dipicrate)
2 —-CH.CH:N(C:H;); 55 158-159 (Dipicrate)
3 —~CH:CH:NCsHpo 45 236-238 (Dihydrochloride)
3 —CH:CH,NC:;Hy 45 157-158 (Dimaleate)
4 -CH.CH,NCHO 58 189-191 (Monohydrochloride)
4 —-CH,CH,NCH;O 58 248 (Dihydrochloride)

10

N—R
7 6H,
Carbon, % Hydrogen, % Nitrogen, %

Formula Caled. Found Caled. Found Caled. Found
CasHsN2Og 61.98 61.99 5.8 5.63 5.78 5.69
CaoHosNsOie  49.02 49.01 3.68 3.66
CuH3oNsOw  50.41 50.20 4.09 4.04 15.16 14.96
CaoHasN.Cl? 7.66 7.62
CosHyN2Os  64.11 64.34 6.15 5.85 5.3¢ 5.06
CuHuN,OCl 68.98 68.84 7.00 6.86 8.46 8.41
CisHaN,OCL' 62.13 61.98 6.59 6.77 7.63 7.62

@ This compound has been reported by VIAUD, without any chemical data, Prod. Pharmac., 2, 53 (1947), to have no

antihistaminic activity % vitro or in vivo.
19.81.

replaced by a dialkylaminoalkyl group (see Table

I).

5,6-Dihydrophenanthridine, the starting ma-
terial, was prepared according to Ritchie? by re-
duction of phenanthridine with tin and concen-
trated hydrochloric acid and also (for the first
time) by catalytic reduction using Raney nickel
in dry ethanol. The latter method gave quanti-
tative yields. 5,6-Dihydrophenanthridine as well
as a number of substituted 5,6-dihydrophen-
anthridines were condensed with different sub-
stituted aminoethyl halides in the presence of
sodamide using toluene as the solvent to give the
desired compounds. The reaction mixtures were
worked up according to the method previously
described.*

The following four compounds (Table I) are
reported at the present time. Compounds, 1, 3
and 4 have been tested in our Pharmacology
Department (Dr. N. Ercoli, director) for their
inhibitory action on contractions of the isolated
guinea pig intestine induced by histamine. Com-
pounds 1 and 4 were found to be completely in-
active while compound 3 had very slight activity.
(The doses required for inhibition were higher
than 20 gamma/cc.)

Inspection of the generic structure of these
compounds (Table I) reveals that they differ
from the Antergan type only in the existence of
the linkage represented by the dotted line.
Whereas ring closures of this type can result in
compounds of increased activity in the field of
antispasmodics (e. g., B-diethylaminoethyl di-
phenylacetate, Trasentine— 3-diethylaminoethyl
fluorene-9-carboxylate, Pavatrine?), it would seem
that the same does #not hold true in the case of anti-
histaminics. The loss of activity which occurs
if the diphenylmethyl group of Bemnadryl is re-

(8) Ritchie, J. Proc. Royal Soc. N. S. Wales, 78, 182 (1945).

(4) Huttrer, Djerassi, Beears, Mayer and Scholz, THIS JOURNAL,

88, 1999 (1948).
(5) Burtner and Cusic, ¢béd., 68, 262, 1582 (1943).

® Caled.: Cl, 19.42. Found: Cl, 19.41.

¢ Caled.: Cl, 19.87. Found: Cl,

placed by 9-fluorenyl® could be mentioned as an
additional example.

The compounds, 1, 3 and 4 were also found to
have no trypanocidal activity when tested in
maximum tolerated dosage against Trypanosoma
equiperdum in mice.

The author wishes to thank Dr. H. M. Wuest for
his interest and encouragement.

(6) Rieveschl, A. A, A. S. Symposium on Histamine Antagonists,
Gibson Island, Md., 1945.
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Some Reactions of the Trifluoromethyl Group in
the Benzotrifluoride Series. I. Hydrolysis

By GENE M. LE Favel

The inertness of the trifluoromethyl (CFy)
group in benzotrifluoride and many of its deriva-
tives is well-known.? However, it has also been
observed that concentrated hydrobromic acid,?
sodium hydroxide,* and 60-809, sulfuric acid%®
can bring about the hydrolysis of this group in
benzotrifluoride or certain of its derivatives.

While attempting to sulfonate benzotrifluoride
with concentrated sulfuric acid, hydrolysis oc-
curred resulting in excellent yields of benzoic acid
rather than the expected m-sulfonic acid of benzo-
trifluoride. In order to ascertain the applica-
bility of this reaction, the substituted benzoic
acids listed in Table I were prepared from the
corresponding benzotrifluorides by treatment with
approximately 1009, sulfuric acid followed by
hydrolysis of the reaction product.

(1) J. 1. Holcomb Research Fellow, 1948-1950.

(2) See, for example, Swarts, Bull. acad. roy. med. Belg., 8, 343
(1922).

(8) Swarts, ibid., 6, 389 (1920).

(4) Jones, Turs JOURNAL, 69, 2346 (1947).

(8) McBee and Frederick, #bid.; V1, 1480 (1949).
(8) E. Wertyporoch, Ann., 498, 1536 (1982),



