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Total Yield of all-irans-g-Carotene.—One hundred mg.,
recrystallized; this represents a 109, yield, based on Cy-
aldehyde; specific activity, 1 uc. per mg., which is a 1.29
yield, based on activity.

ORGANISCH-CHEMISCHES INSTITUT DES
TECHNISCHEN HOCHSCHULE
BRAUNSCHWEIG, GERMANY
DEPARTMENT OF Foop TECHNOLOGY
UNIVERSITY OF CALIFORNIA
BeRKELEY 4, CALIF.

Halomethylquinolines!

By C. E. KASLow AND JAMES M. SCHLATTER
RECEIVED SEPTEMBER 7, 1954

Several of the halomethylquinolines have been
reported, particularly those with the -CH,X group
attached to the pyridine portion of quinoline
molecule. 2-Bromomethylquinoline? has been pre-
pared by the reduction of 2-tribromomethylquino-
line with stannous bromide in hydrobromic acid.
It has been obtained also by the action of N-
bromosuccinimide upon quinaldine.! 8-Bromo-
methylquinoline* was produced, with other mate-
rials, when 8-methylquinoline hydrobromide per-
bromide was heated to 150°. The corresponding
8-chloromethyl* compound was obtained by the
action of hydrochloric acid upon 8-bromomethyl-
quinoline. ~ Campbell® has prepared 4-bromo-
methylquinoline by the bromination of lepidine
with N-bromosuccinimide. Both 3- and 4-bromo-
methylquinoline have been obtained by the action
of phosphorus tribromide upon the corresponding
quinolinemethanol.?

It was of interest to study the remaining chloro-
and bromomethylquinolines. These were pre-
pared from the corresponding quinolinemethanols
which were obtained, in turn, by a method® re-
ported previously. Experimental conditions were
worked out using 6-quinolinemethanol. The phos-
phorus tribromide method was not usable in the
preparation of 6-bromomethylquinoline. About a
60% vyield could be obtained when 6-quinoline-
methanol was warmed with excess 489, hydro-
bromic acid at 70-80°. However, the best method
consisted of treating a glacial acetic acid solution
of the quinolinemethanol with gaseous hydrogen
bromide then precipitation of the hydrobromide by
dilution of the solution with absolute ether. The
base is obtained by careful neutralization of an
aqueous solution of the hydrobromide with dilute
alkali. The best method for obtaining the chloro-
methylquinoline is the one described recently by
Mosher.?

The bromomethylquinolines are much more reac-
tive and difficult to handle than the chloromethyl-
quinolines. Although this high reactivity has been

(1) Taken mainly from a thesis submitted by J. M. S. to the Faculty
of the Graduate School, Indiana University, in parrial fulfillment of
the reqnirements for the M. A, degree, February, 1954,

(2) B. R. Brown, D. Hammick and B, H. Thewlis, J. Chem. Soc.,
1145 (1951).

(3) M. Hasegawa, C. 4., 46, 510i (1952); J. Pharm. Soc. Japan, 71,
256 (1951).

(4) J. Howitz and P. Nother, Ber., 39, 2705 (1906).

(5) K. N, Campbhell, J. F. Ackerman and B. K. Campbell, THIS
JournaL, T1, 2905 (1949).

(6) C. E. Kaslow and Wm. R. Clark, J. Org. Chem., 18, 55 (1953).
(7) H.S. Mosher and J. Ii. Tessieri, TaHrs JoUrRNAL, 78, 4925 (1951),
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reported by previous workers,>=® Johnson and
Hamilton® have found that 4-bromomethylcarbo-
styril® and 4-(a-chloroethyl)-quinoline resisted at-
tempts at hydrolysis. The bromomethylquino-
lines could not be recrystallized without a great
loss except by dissolving them in a hydrocarbon
solvent at room temperature and cooling the solu-
tion to a sub-zero temperature. The higher melt-
ing points of the bromomethylquinolines could be
obtained only by insertion of the capillary tube
into the bath at a temperature just below that
determined by previous trials. In the case of
both the chloro and bromo compounds, continued
heating would cause solidification in the capillary
tube, due, presumably, to the formation of the
quaternary compounds of poly-N-methylenequino-
linium halides.

The substances summarized in Table I were pre-
pared from the corresponding quinolinemethanols
by the same methods as are described in the Ex-
perimental part for 6-bromomethyl- and 6-chloro-
methylquinoline. Since 8-chloromethylquinoline
has been prepared previously only by halogen ex-
change from 8-bromomethylquinoline, its forma-
tion from 8-quinolinemethanol was included.
Howitz and Nother* reported a melting point of
56° for 8-chloromethylquinoline.

TaBLE I

ZVA

HALoMETHYLQUINOLINES NCIH, / J

\/\N/

Yield, M.p., Empirical Halogen, %

Substituent Y% °C. formula Caled.  Found
5-CH,Cl 67 88-89.5 CuHsCIN 19.96 19.99
5-CH;Br 64 75.5-76.5 CpHsBrN  35.98 35.48
7-CH.C1 76 53-54 CnuHsCIN 19.96 20.48
8-CH,Cl 70 53.5-54.5% CuHsCIN 19.96 20.06
7-CHsBr 36 69.5-70.5 CpHsBrN  35.98 35.35
3-CH,Cl! 63 33-34 CupH;sCIN 19.96 19.87
4-Cl1-3-CH,Cl! 74 121-122 CiH:CLN  33.34  33.57

@ Melting point reported by ref. 4 is 56°.

Experimentall?

6-Quinolinemethanol.—This substance was prepared from
methyl 6-quinolinecarboxylate by reduction with lithium
aluminum hydride according to published procedure.®
The hydrobromide was prepared by the action of hydro-
gen bromide upon a benzene solution of 6-quinolinemethanol
and was recrystallized from absolute ethyl alcohol; m.p.
199° dec.
Anal.
33.29.
The methiodide was prepared by the action of 0.5 g. of
methyl iodide upon 0.5 g. of 6-quinolinemethanol dissolved
in 5 ml. of absolute ether. The pale yellow solid was re-
crystallized from absolute ethyl alcohol; m.p. 168.5° dec.

Anal. Caled. for CiyHpINO: I, 42.13. Found: 1,
2.59.

Caled. for Cy¢HyBrNO: Br, 33.29. Found: Br,

4

6-Chloromethylquinoline.—6-Quinolinemethanol (2.5 g.,
0.016 mole) was dissolved in 75 ml. of dry benzene and the
solution was saturated with hydrogen chloride. The pre-
cipitated hydrochloride was removed by filtration, dried and
treated with 7.5 ml. of purified thionyl chloride contained
in a 200-ml. round-bottomed flask. After the initial reac-
tion had subsided, the solution was refluxed for one hour,
then cooled and 125 ml. of dry benzene was added. After
the white solid was collected and dried, it was dissolved in
25 ml. of ice-water and neutralized with 1 N sodium hy-

(8) O. H. Johnson and C. S. Hamilton, 74id., 63, 2864 (1941).

(9) F.Chick and N. T. M. Wilsmore, J. Chem. Soc., 97, 1878 (1910).

(10) Microanalyses were performed by Miss Joanna Dickey of this
Laboratory.
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droxide. The dry, crude 6-chloromethylquinoline was dis-
solved in 35 ml. of hot ligroin (b.p. 63-93°) and the solu-
tion was cooled to —15°. A yield of 2.3 g. (83%) of short
white needles was obtained, m.p. 70.5-71°.

9Asgal. Caled. for CieHCIN: Cl, 19.96. Found: Cl,
19.86.

The hydrochloride was prepared and recrystallized from
absolute ethyl alcohol; m.p. 183.5-184.5°.

3A71uzl. Caled. for CyoH,Cl:N: Cl, 33.28. Found: Cl,
33.51.

6-Bromomethylquinoline.—A stream of dry hydrogen
bromide was directed at the surface of a solution of 5 g.
(0.031 mole) of 6-quinolinemethanol dissolved in 75 ml. of
glacial acetic acid, which was contained in a 500-ml. flask,
until a gain in weight of 15 g. was attained. The tempera-
ture rose to 40°. The solution was heated on a steam-bath
at 70° for 20 minutes, then cooled and the solution was
diluted with 300 ml. of dry ether. The solid was collected
on a filter and was washed with dry ether. The yield of the
crude hydrobromide was 9 g. (959%). The crude solid was
dissolved in 125 ml. of water, cooled to 10° and carefully
neutralized with 1 N sodium hydroxide. The solid was
filtered immediately and dried in a desiccator. The dried
solid was dissolved in 150 ml. of ligroin (b.p. 63-93°) at
room temperature, filtered and the clear solution was cooled
in a Dry Ice-acetone-bath. The yield of slightly yellow
short needles was 4.7 g. (68%), m.p. 74-75°. This sub-
stance is a strong irritant and a lachrymator.

5471§al. Caled. for CoH:BrN: Br, 35.98. Found: Br,
35.73.

6-Quinolineacetonitrile.—A solution of 3 g. (0.017 mole)
of 6-chloromethylquinoline and 1.2 g. (0.0185 mole) of potas-
sium cyanide in 150 ml. of absolute ethyl alcohol was re-
fluxed for ten hours then the alcohol was removed by evap-
oration in a vacuum and the residue extracted with three
50-ml. portions of ether. The ether was allowed to evap-
orate leaving an oil which congealed after standing over-
night. The crude solid was extracted with two 75-ml.
portions of ligroin (b.p. 63-93°), the solution was treated
with Norite, filtered and evaporated to about 75 ml. After
cooling to —15° and recrystallization a second time, a yield
of1 %.08 g. (289%,) of white platelets was obtained, m.p. 80—
81.5°.

Anal.
16.86.

6-Quinolineacetic Acid.—A mixture of 0.7 g. of 6-quino-
lineacetonitrile and 10 ml. of 109, sodium hydroxide was
refluxed for 25 minutes then diluted with 10 ml. of water.
The cold solution was extracted with 10 ml. of benzene.
The aqueous layer was heated to boiling, then it was made
slightly acidic (pH 4-5) with acetic acid. After cooling in
ice-water for one hour, the white granular solid was col-
lected on a filter, washed and dried. The yield was 0.64 g.
(78%); it melted with decomposition at 220°, After solu-
tion in dilute alkali and reprecipitation, the melting point
was raised to 225° dec.

76‘%”01. Caled. for CnHyNO:: N, 7.48. Found: N,

Caled. for CnHgN,: N, 16.66. Found: N,

Ethyl 6-Quinolylmethyl Ether.—Sodium (0.5 g., 0.022
mole) was dissolved in 40 ml. of absolute ethyl alcohol, 3 g.
(0.017 mole) of 8-chloromethylquinoline was added and the
solution was refluxed for three hours. After the solution
was filtered, the volume was reduced to about 12-15 ml.,
then four drops of water was added and the solution filtered
again. After removal of the alcohol, the residue was
vacuum distilled at 0.4 mm. yielding 2.4 g. (76%) of the
ether which came over at 101-102°, The liquid was redis-
tilled at 0.05 mm., b.p. 82-83°.

; ’ﬁnal. Caled. for Ci:Hi3NO: N, 7.48. Found: N,

4-(6-Quinolyl)-2-butanone.—To a cooled solution of 0.68
g. (0.03 mole) of sodium in 80 ml. of absolute ethyl alcohol
was added 3.66 g. (0.036 mole) of ethyl acetoacetate.
After the solution was stirred for a few minutes, a solution
of 5 g. (0.028 mole) of 8-chloromethylquinoline in 25 ml. of
absolute alcohol was added and the mixture heated on a
steam-bath for three hours. At the end of this time, most
of the alcohol was removed by distillation then 100 ml. of
water was added and the aqueous portion extracted with two
100-ml. portions of ether. The ether layer was extracted
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with three 100-ml. portions of 0.5 N hydrochloric acid,
then the acid solution was neutralized with 10% sodium
hydroxide and the alkaline solution extracted with three
100-ml. portions of ether. After evaporation of the ether,
the oil was refluxed with 50 ml. of 5% sodium hydroxide
then acidified while hot with dilute sulfuric acid. After
cooling, the solution was made slightly alkaline, extracted
with three 100-ml. portions of ether and the latter dried with
magnesium sulfate. After removal of the ether, a viscous
yellow oil remained which congealed after standing for
several days. The crude solid was recrystallized from 200
ml. of petroleum ether (b.p. 30—-60°) by cooling the solution
in Dry Ice-acetone. The yield of long white needles was
1.5 g. (28%), m.p. 56-57°.

Anal. Caled. for Cy;3HyisNO:
7.06.

The 2,4-dinitrophenylhydrazone was prepared in the
customary manner and recrystallized from a 1:1 solution of
ethyl alcohol-pyridine as yellow platelets, m.p. 197-198.5°.
18.‘(15921111. Caled. for CypHy3N;O,: N, 18.46. Found: N,

DEPARTMENT OF CHEMISTRY
INDIANA UNIVERSITY
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N, 7.03. Found: N,

11-Deoxycorticosterone, The Aqueous Sulfuric
Acid Hydrolysis of 21-Diazoprogesterone

Bv CHARLES G. SALEM! AND W. WERNER ZORBACH?
RECEIVED AUGUsT 23, 1954

Reichstein and von Euw?® have studied 21-diazo-
progesterone (II) and some of its transformation
products, and have established the constitution of II
in part by the action of aqueous sulfuric acid which
convertsitinto 11-deoxycorticosterone (IIT). Yields
and experimental details were not furnished. It was
of interest, therefore, to reinvestigate this hydrolysis
as a possible method for the preparation of III.
It was gratifying to have available a more recent,
improved synthesis whereby 3-oxo-A*-etiocholenic
acid (I)** may be converted in two steps and in
good yield to 21-diazoprogesterone (II).%

Preliminary hydrolyses of II according to the
directions of Steiger and Reichstein? yielded oils
which were only weakly reducing with ammoniacal
silver oxide. It was found, however, that by in-
creasing considerably the temperature and time
of reaction, an oily product was obtained which gave
a strong reducing test with this reagent, and which
on chromatography on silicic acid gave pure, crys-
talline 11-deoxycorticosterone (III) in 629, yield,
considerably above our expectations.

Experimental

11-Deoxycorticosterone (III).—A mixture of 680 mg.
(2.0 mmoles) of 21-diazoprogesterone (II), 20 ml. of pure
dioxane and 7.6 ml. of 2 N sulfuric acid was maintained at
75° for four hours. The material was then extracted with
300 ml. of ether, the ether extract washed with two 100-ml.
portions of 5%, potassium carbonate, and dried over anhy-
drous magnesium sulfate. The filtered extract was concen-
trated in vacuo at 55° and the small amount of residual di-
oxane aspirated on a steam-bath by means of a current of

(1) In partial fulfillment of requirements for the degree of Master of
Science,

(2) Communications should be addressed to the senior author.

(3) T. Reichstein and J. von Euw, Helv. Chim, Acta, 28, 137 (1940).

(4) K. Miescher and A. Wettstein, ¢bid., 22, 1262 (1939).

(5) We are indebted to Dr. A. C. Shabica, Ciba Pharmaceutical
Products, Inc,, Summit, N, J., for supplying us with methyl 38-hy-
droxy-AS-etiocholenate from which this acid was prepared.

(6) A. L. Wilds and C. H, Shunk, THIS JoURNAL, 70, 2427 (1948).

(7) M. Steiger and T. Reichstein, Hely. Chim. Acta, 30, 1164 (1937).



