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Anal.
5.65.

A mixture of 1.00 g. of Ig and 25 ml. of 489 hydrobromic
acid was refluxed gently (oil-bath temperature of 110°)
under nitrogen for 12 hr. Water was added and the mix-
ture extracted with ether and with chloroform. The or-
ganic solutions were extracted with 29 sodium hydroxide
solution and dried over sodium sulfate. Evaporation of
the solvents yielded a residue which on alumina chromatog-
raphy and elution with ether gave 195 mg. of starting
material. Elution with chloroform yielded 172 mg. of a
solid, m.p. 160-165°, which on crystallization from ethyl
acetate had a m.p. 180-187°. Sublimation (150°, 3 mm.)
and recrystallization from ethyl acetate afforded 3 3-di-
methyleneoxindole (IVa), m.p. 184-185°; spectra: ultra-
violet (959 ethanol), Amax 252 mu (log € 3.90), Ashoulder 280
mu (log €3.17), Amin 230 mu (log €3.45); infrared (CCL) iden-
tical with that of an authentic sample.1?

Anal. Caled. for CH;NO: C, 75.45;
8.80. Found: C, 75.21; H, 6.02; N, 8.79.

Caled. for ClesNOz! N, 5.563. Found: N,

H, 5.70; N,
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In the course of work directed toward the de-
velopment of an improved synthetic route to sub-
stances with cholesterol side chain, Sondheimer and
Mechoulam! isolated 20-isocholesterol (V) by
selective hydrogenation of 20-dehydrocholesterol.
Tsuda and co-workers? in Japan obtained 20-iso-
cholesterol as a degradation product from sarga-
sterol; further attempts to synthesize the former
failed in their laboratory. Later Tsuda and Sakai?
synthesized 20-is0-22-dehydrocholesterol from 36-
acetoxy-20a-methylpregn-5-ene-21-al.

In connection with a project under way in this
laboratory on the synthesis of 20-isosteroids, we
have had occasion to follow up Sondheimer and
Mechoulam’s! synthetic route to the cholesterol
side chain for the preparation of 20-isocholestane.
Commercially available 33-hydroxyetioallocholanic
acid was converted to etioallocholanic acid in good
vield, and the acid chloride (Ia) of the latter was
treated with diisochexylcadmium according to
the method described by Kurath* to yield 2i-
nor-20-ketocholestane (IIa). This then was con-
verted to the 20-dehydrocholestane (11Ia) in 5097
vield through Wittig’s reaction with triphenylphos-
phinemethylene. Hydrogenation of this compound
in ethanol using palladium-calcium carbonate,
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gave a mixture of cholestanes which could not be
resolved by column or gas-liquid chromatography.
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Assuming that the 36-hydroxy group would facili-
tate resolution of the epimers in a column of alu-
mina, we then started the synthesis with 38-ace-
toxyetioallocholanic acid chloride (Ib) to obtain the
21-nor-20-ketocholestan-38-ol acetate (IIb). This
compound, through the Wittig reaction as before,
and after acetylation, gave the 20-dehydrocholestan-
vlacetate (IIIb). Hydrogenation of IIIb in eth-
anol over palladium—caleium carbonate or in
glacial acetic acid over platinum oxide, resulted in
inseparable mixtures. The mixture of cholestanol
acetates thus obtained was hydrolyzed and chro-
matographed on alumina grade IT. Early benzene-
ether fractions gave 20-isocholestanol (IVb, 20-
iso), and further elution with ether gave cholestanol®
(IVb, 20-n). Oxidation of the 20-isocholestanol
to the keto compound (IVc), followed by conversion
to the thioketal and reduction with Raney-nickel
gave 20-isocholestane (IVd, 20-iso).

(5) Sondheimer and Mechoulam had tried a complete hydrogenation
on 20-dehydrocholesteryl acetate, but could isolate only ca. 25%
cholestanyl acetate (IVb, 20-n), after direct crystallization and
chromatography. Our experience with nonpolar acetates and hydro-
carbons was similar, but when a double bond (as in cholestery] acetate)
or hydroxyl (as in cholestanol) were present in the molecule, resolution
of the epimners on the column became easy.
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Experimental®

21-Nor-20-ketocholestane (Ila).—Etioallocholanic acid
(5 g.) was converted to the acid chloride by refluxing a
benzene solution (30 ml.) with thionyl chloride (25 ml.)
for 2 hr. and later evaporating the solvent. A benzene
solution of the above (Ia) was run into a stirred solution of
diisohexylecadmium, prepared from magnesium (1.88 g.),
ether (100 ml.), isohexyl bromide (18.0 g.), and cadmium
chloride (8.88 g.), as described by Kurath.t The ketone,
after chromatography on alumina and recrystallization from
acetone, melted at 58-59° (659), {«]®Dp +87.3 £ 2.0°.

Anal. Caled. for C;sHuO: C, 83.80; H, 11.90. Found:
C, 83.92; H, 12.08.

A®-Cholestene (20-Dehydrocholestane) (IIla)—To a
solution of butyllithium (80 ml. approx. 1 N in ether) in
ether, (200 ml.) was added methytriphenylphosphonium
bromide (9.5 g.) in lots under nitrogen atmosphere, with
efficient stirring. After the addition (1.5 hr.), the orange-
yellow solution was stirred for 6 hr. A solution of 21-nor-
20-ketocholestane (IIa) (2.5 g.) in ether (100 ml.) was run
slowly into the reaction vessel (1 hr.), and the mixture was
stirred for an additional 4 hr. and allowed to stand overnight
at room temperature. Ether was replaced by tetrahydro-
furan, the mixture was refluxed and worked up as described
by Sondheimer,! and the oily material was chromatographed
on alumina. Elution with petroleum ether gave (IIla)
(1.8 g.) melting at 58-60°, [«]%®D +11.4 &= 2.0°,

Anal. Caled. for CyyHy: C, 87.49; H, 12.51.
C, 87.66; H, 12.57.

Hydrogenation of 20-Dehydrocholestane.—20-Dehydro-
cholestane (IIIa) (500 mg.) was dissolved in ethanol (100
ml.) and hydrogenated over 5% palladium—-calcium carbo-
nate (100 mg.) catalyst. When the absorption of hydrogen
had stopped, the catalyst was filtered and evaporated.
After repeated chromatography and crystallization from
acetone, a product melting at 79-80° was obtained (70 mg.),
which showed no depression on admixture with an authentic
sample of cholestane. The mother liquors after evaporation
gave an intractable mixture melting above 40°.

21-Nor-20-ketocholestan-38-ol Acetate (IIb).—33-Acetoxy-~
etioallocholanic acid (4 g.) was converted to the acid chloride
(benzene 30 ml. and thionyl chloride 25 ml.) and a benzene
solution of the acid chloride (Ib) was run into diisohexyl-
cadmium [prepared from magnesium (1.5 g.), isohexyl
bromide (14.3 g.), and cadmium chloride (7.0 g.) as de-
scribed before]. The ketone was acetylated in the usual
way and crystallized from methanol, m.p. 88-89° (3.6 g.),
[@]?®Dp +70.8 & 3.0°.

Anal. C&].Cd. for Cst%O:ﬂ
C, 78.27; H, 10.84.

A%-Cholesten-35-01  Acetate  (IIIb).—21-Nor-20-keto-
cholestan-38-ol acetate (IIb) (900 mg.) was converted to-
the 20-dehydro compound (IIIb) by treatment with butyl
lithium and methyltriphenylphosphonium bromide as above.
The reaction product was acetylated (pyridine acetic an-
hydride at room temperature) and, after chromatography
and crystallization from methanol, was obtained as platelets,
m.p. 111-112°, [a]®p +1.2 == 1.2°,

Anal. Caled. for 029H4302: C, 81.25, H, 11.29.
C, 81.35; H, 10.98.

Cholestan-33-ol, 20-Iso, and 20-N (IVb, 20-iso and 20-n).—
A®-Cholesten-38-ol acetate (380 mg.) was dissolved in eth-
anol (50 ml.) and hydrogenated over palladium—calcium
carbonate (100 mg.) as before. Separated from the cata-
lyst, the residue after evaporation was found to be a mix-
ture, and all attempts to separate it into pure components
failed.

Found:

C, 78.09; H, 10.77. Found:

Found:

(6) Melting points are uncorrected. Rotations were determined at
20° in chloroform solution. The chromatograms were made with
Woelm sluminum oxide, neutral, activity grade I unless otherwise
mentioned. Analyses and rotations were performed hy the Analytical
Services, NIAMD, under the direction of Mr. H. G. McCann.
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A similar hydrogenation earried out in glacial acetic acid
and platinum oxide gave identical results.

Cholestan-38-ol acetate (IVa, 20-iso and 20-n) (520 mg.)
was hydrolyzed in methanolic caustic potash (potassium
hydroxide 2 g., water, 5 ml., and methanol, 80 ml.) at
refluxing temperature for 4 hr. The hydrolyzed product
(465 mg.) was chromatographed on alumina grade II. Elu-
tion with benzene-ether (3:7) and (1:9) gave a product
(325 mg.) which after recrystallization from ethanol melted
at 154-157°.  After repeated recrystallizations from ethanol
the melting point was sharp at 160-161°, [«]%p 6.0 %= 1.0°.

Anal. Caled. for CoyHyiO: C, 83.43; H, 12.45. Found:
C, 83.58; H, 12.27.

The melting point was depressed on admixture with an
authentic sample of cholestanol. Further elution of the
column with ether gave a product, m.p. 135-137°, which,
after several crystallizations, melted at 143-144° and was
identical with cholestanol (mixed m.p. and infrared).

20-Iso-17-n-cholestane (IVd).—20-Isocholestan-38-ol (158
mg.) was dissolved in acetone (60 ml.) and oxidized with 8 N
chromic acid at 0°. The solution then was diluted and fil-
tered. The precipitate was dried and chromatographed on
fluorisil (100 mesh). Elution with benzene—petroleum ether
(3:1) gave the ketone (IVe) (123 mg.). Infrared showed
band at 1,718 em.~!. This then was converted to the thio-
ketal in the usual manner (ethanedithiol and boron tri-
fluoride). After chromatography and crystallization from
acetone, the compound melted at 141-143°,

20-Isocholestan-3-one thioketal (75 mg.) dissolved in
dioxane (15 ml.) was refluxed with Raney nickel (3 g.)
for 5 hr. The reaction was cooled and filtered; the filtrate
wag evaporated and crystallized from acetone giving (1Vd),
m.p. 62-65° (54 mg.). A highly purified analytical sample
melted at 67-69°, [«]®p +7.6 &= 0.5°.

Anal. Caled. for CxyHy: C, 87.02; H, 12.98. Found:
C, 87.10; H, 12.70.
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In a recent paper? we reported the synthesis of
2-trifluoromethyl-di-tyrosine  and  3-trifluoro-
methyl-4-methoxy-dl-phenylalanine. Attempts to
prepare 3-trifluoromethyl-dl-tyrosine (I) were un-
successful, however, because of the hydrolytic in-
stability of the trifluoromethyl group ortho to the
hydroxyl group.?

It has been previously shown?%5 that the Meer-
wein arylation reaction provides a useful and often,
a preferred, route to aromatic e-amino acids. For
the synthesis of compound I, it was therefore de-
sirable to prepare the previously unreported key
intermediate, 2-trifluoromethyl-4-nitrophenol (II).
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