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The isolation from Rauwolfia serpentina of a new alkaloid isomeric with yohimbine and identified as 3-epi-a-yohimbine is
reported. Degradative and Synthetlc evidence demonstrates the presence of the 3-epialloyohimbane ring system. This is

confirmed by isomerization of 3-epi-a-yohimbine to «-yohimbine.

serpine-like activity.

Interest in the Rauwolfia species aroused by the
unique activity of reserpine led to the isolation of
many alkaloids from these plants. Among these
alkaloids are several isomers of yohimbine. Yohim-
bine!? itself, corynanthine,? isorauhimbine?® and
serpine* were isolated from Rauwolfia serpentina.
a-Yohimbine (rauwolscine)® and yohimbine® were
found in Raeuwolfia canescens. The occurrence of
a new isomer, provisionally called ’‘alkaloid 3078,”
was announced recently.” FElucidation of its struc-
ture, now complete with the exception of the config-
uration of two asymmetric centers, shows that
alkaloid 3078” is 3-epi-a-yohimbine (3-epirauwol-
scine).

Yohimbine and its isomers correspond to the
structure I, differing from each other in the con-
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figurations of the five asymmetric centers. Both
yohimbine and corynanthine have the yohimbane
configuration (II),%° but differ in the configuration
of carbon 16. Serpine is reported to have the y-
yohimbane configuration (III)* and e-yohimbine,
the alloyohimbane configuration (IV).5?®  No
structure has been assigned as yet to isorauhim-
bine. It now is established that 3-epi-a-yohim-
bine has the 3-epialloyohimbane configuration (V)
and represents the first recognition of this ring sys-
tem in a natural product. It is to be understood
that IV and V do not represent absolute configura-
tion.
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3-Epi-a-yohimbine was isolated from the mother
liquors encountered in the preparation of large
quantities of ajmaline. As obtained at first it
melted at 125-128°.  Subsequent purification
through chromatography induced the crystalliza-
tion of a polymorphic form melting at 181-183°.
The two forms are readily interconvertible and have
identical infrared and ultraviolet absorption. The
base was characterized further by the preparation
of its hydrochloride, methiodide and hydrazide.
Saponification of 3-epi-a-yohimbine readily afforded
the corresponding acid which on treatment with
diazomethane reformed the original alkaloid.

The isolation of yobyrine and tetrabyrine from
selenium dehydrogenation of 3-epi-a-yohimbine
(VI) is positive evidence for the presence of the
pentacyclic ring system common to the yohimbine
isomers. Proof that the carbomethoxy group is
attached to carbon 16 is afforded by selenium de-
hydrogenation of 3-epi-a-yohimbyl alcohol (VII)
to methylyobyrine (VIII) identical with that
formed from yohimbyl alcohol.!! The position of
the hydroxyl group adjacent to the carbomethoxy
group 1s evident from the formation of 3-epialloyo-
himbone (IX) as the product of Oppenauer oxida-
tion. Reduction of the ketone by the Huang-Min-
lon method yielded a mixture of alloyohimbane
(IV) and 3-epialloyohimbane (V). One of these
apparently arises from isomerization under the
alkaline conditions of the reduction. To resolve
this question, the ethylene mercaptal derivative
of the ketone IX was desulfurized with Raney
nickel. Only one product, 3-epialloyohimbane (V)
was formed. This clearly demonstrates that the
ketone IX is indeed 3-epialloyohimbane. The iden-
tification of 3-epialloyohimbane was based on a
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comparison of its infrared absorption spectrum
with that of synthetic d/-3-epialloyohimbane.!
Identification of alloyohimbane was based primar-
ily on a similar comparison with d/-alloyohimbane
prepared by reduction of sempervirine.!?

That 3-epi-a-yohimbine and a-yohimbine differ
only in the configuration of carbon 3 was proved
by conversion of the former compound to a-yohim-
bine. Oxidation of 3-epi-a-yohimbine with lead
tetraacetate afforded the corresponding anhydro-
nium compound which on reduction with sodium
borohydride gave a product shown to be identical
with a-yohimbine. Since this oxidation is known
to involve only ring C, no asymmetric center other
than carbon 3 would be affected.?'®14%  Two pro-
posals have been made concerning the stereochem-
istry of the substituent groups in a-yohimbine.
In one of these the hydroxyl group is assigned the
axial and the carbomethoxy the equatorial con-
formation.® In the other, the equatorial conforma-
tion is advanced for the hydroxyl group while the
carbomethoxy group is not defined.’® The evidence
does not appear conclusive in either case,

A number of esters of 3-epi-a-yohimbine were
prepared for biological testing. However, neither
the alkaloid itself nor any of its esters resembled
reserpine in general pharmacological activity. Ace-
tylation of 3-epi-a-yohimbine with acetic anhy-
dride in pvridine gave only the monoacetyl deriva-
tive, while boiling acetic anhydride and sodium
acetate vielded a small amount of the diacetyl deriv-
ative along with a large amount of the monoacetate.
Esterification with benzoyl chloride in pyridine led
exclusively to the dibenzovl derivative. On the
other hand, only monoacylated compounds were
obtained by reaction of the alkaloid with either
3,4,5-trimethoxybenzoyl chloride or p-toluenesul-
fonyl chloride. Although the physical constants of
3-epi-a-yohimbine show many similarities with
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those published for ajmalinine,'® the two alkaloids
may be distinguished readily by the dissimilarity
of their ultraviolet absorption spectra.'?

Experimental

Isolation of 3-Epi-a-yohimbine.—The alkaloid was iso-
lated from ‘‘Solution A”’ described previously!8 by extraction
of 20-liter batches (equivalent to 40 kg. R. serpentina roots).
Twenty liters of ethyl ether containing 109, methanol were
added to each batch and the pH adjusted to 7. After
stirring for 10 minutes the organic layer containing weak
bases was separated. The aqueous solution was again
covered with 20 1. of ether-109, methanol and the pH
brought to 9.2. After stirring for 10 minutes, the aqueous
layer containing the strong bases was removed. The or-
ganic layer was clarified by filtration and then stirred for 30
seconds with 350 ml. of 2 N hydrochloric acid. The aque-
ous layer was separated quickly and the organic layer ex-
tracted four times with 150-ml. portions of 2 N hydrochloric
acid, stirring for two minutes each time. The first two acid
extracts were combined (ext. I) as were the last three (ext.
II). On standing for three hours at 5°, ext. I yielded
35 g. and ext. II, 3.5 g. of ajmaline hydrochloride. An
additional 20 g. crystallized from the filtrate after 18 hours.
The mother liquors were combined and the bases precipi-
tated by addition of excess ammonia. The mixture was
stirred a few hours and allowed to stand overnight at 5° to
convert the gummy precipitate to a granular form. The
light brown precipitate was filtered, washed with water and
dried n vacuo at 40°; vield 150 g. Seven grams of this
material in 50 ml. of benzene was chromatographed on 200
g. of acid-washed alumina, activity II-III, starting with
benzene, followed by benzene with increasing amounts of
acetone and then with 50-ml. portions of methanol. 3-Epi-
a-yohimbine was present in the first three methanol extracts.
The fourth contained ajmaline (dark red color with nitric
acid). Tle first three extracts were combined (4.9 g.) and
vielded 1.5 g. of 3-epi-e-yohimbine by crystallization from
methanol-water (1:1), m.p. 124-128°, [«]%D —96° (1%,
pyridine), —88° (19%,, chloroform). The melting point
was not raised by repeated crystallization from methanol-
water. Rechromatography of 2.5 g. of 3-epi-e-yohimbine
on 75 g. of alumina (activity III) and elution with chloro-
form containing increasing amounts of methanol gave a
series of fractions containing two crystalline forms, one
melting at 124-125° and tlie other at 179-180°. The two
forms are readily interconvertible by recrystallization from
methanol-water and seeding with the desired form.

A sample of the high melting form was recrystallized re-
peatedly from methanol-water; m.p. 181-183°, [«]%D
—-90° (1%, pyridine).

Anal. Caled. for ClezeNzC)al C, 7116, H, 739, N,
7.90; OCH,, 9.75. Found (high melting form): C, 71.06;
H, 7.65; N, 7.77. Found (low melting form): C, 70.94;

H, 7.39; N, 7.96; OCH;,, 8.51.

3-Epi-a-yohimbine Hydrochloride.—A slight excess of
inethanolic hvdrogen chloride was added to a solution of 3-
epi-a-yohimbine in methanol. Addition of an equal volume
of etlier afforded tlie hvdrochloride as colorless prisms. The
hygroscopic salt was recrystallized twice from methanol-
ether and dried for 10 hours at 100° ¢n wvacuwo;, m.p. 235-
240°, [a]%p —-75° (19, water).

Anal. Caled. for CyHasN.0;-HCL: C, 64.52; H, 6.96;
N, 7.17; Cl, 9.07. Found: C, 64.11; H, 6.71; N, 6.883;
Cl, 9.03.

3-Epi-a-yohimbine Methiodide.—3-Epi-a-yohimbine

(0.5 g.) and 0.5 ml. of methyl iodide were dissolved in 10
ml. of acetone and allowed to stand at room temperature
for one hour. The methiodide separated as a tan powder;
vield 0.4 g. Recrystallization from ethanol afforded color-
less crystals of 3-epi-a-yohimbine methiodide, m.p. 234-238°
dec., [a]2p —28° (19, ethanol).

(16) S. Siddiqui and R, H. Siddiqui, J. Indian Chem. Soc., 8, 867
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St. Audre, Hely. Chim. Acta, 87, 59 (1954).
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Anal. Caled. for szHngNan'- C, 5323, H, 5.89; N,
5.64. Found: C, 53.14; H, 5.82; N, 5.63.

3-Epi-a-yohimbic Acid Hydrazide.—Anhydrous hydrazine
(5 g.) was added to a solution of 4.0 g. of 3-epi-a-yohimbine
in 25 ml. of anhydrous ethanol and the mixture refluxed for
four hours. Crystallization of 3-epi-a-yohimbic acid hy-
drazide began after the first hour; yield 3.7 g. The hy-
drazide was purified by precipitation from dilute acetic
acid with sodium hydroxide. After recrystallization from
methanol it melted at 288-295° dec., [«]®p —93° (0.5%,
pyridine).

Anal.
15.59.

3-Epi-a-yohimbic Acid Hydrochloride.—3-Epi-a-yohim-

bine (5 g.) was refluxed for two hours with 200 ml. of 1 ¥
methanolic potassium hydroxide, the solution cooled, and
the equivalent amount of methanolic hydrogen chloride
added. The precipitate of potassium chloride was removed
and the filtrate evaporated to dryness. Extraction by tri-
turation with a total of 400 ml. of chloroform-methanol
(4:3) yielded an amorphous product. It was dissolved in
ethanol, treated with excess alcoholic hydrogen chloride
and the solution evaporated to dryness. Repeated crys-
tallization from ethanol yielded 1.6 g. of 3-epi-a-yohimbic

Caled. for CyHaNsOq¢ N, 15.29. Found: N,

acid hydrochloride, m.p. 255-258°, [«]®%p —89 (1%,
water).
Anal. Caled. for CyHuuN.0;-HCI-H:O: N, 7.09; ClI,

8.98. Found: N, 6.98; Cl, 8.53.

Reconstitution of 3-Epi-a-yohimbine.—Excess diazometh-
ane was distilled into a suspension of 0.3 g. of 3-epi-a-yohim-
bic acid hydrochloride in 25 ml. of ether and 10 ml. of meth-
anol. After standing overnight the solution was evapo-
rated to dryness and the residue crystallized from 4 ml. of
ethanol-water (1:1) yielding 0.2 g. of 3-epi-a-yohimbine,
m.p. 123-130°. Recrystallization from the same solvent
yielded the polymorph melting at 185-187°. Its infrared
absorption was identical with that of the original alkaloid.

3-Epi-a-yohimbyl Alcohol.—Solid lithium aluminum hy-
dride (2 g.) was added in small portions to a stirred suspen-
sion of 2 g. of 3-epi-a-yohimbine in 150 ml. of ether. The
excess reagent was decomposed with 20 ml. of water, and
88 ml. of 209 sodium potassium tartrate added. After
evaporation of the ether, the aqueous suspension was ex-
tracted 10 times with 150-ml. portions of chloroform. The
extracts were washed three times with water, combined,
dried with sodium sulfate, and evaporated in vacuo. Crys-
tallization of the residue from acetone yielded 1.2 g. of 3-
epi-a-yohimbyl alcohol, which on further recrystallization
melted at 239-242°, [«]%D —9° (1%, ethanol).

Anal. Calcd. for ConzeNzOz: C, 7358, H, 803, N,
8.58. Found C, 73.57; H, 7.94; N, 8.60.

Selenium Dehydrogenation of 3-Epi-a-yohimbine.—An
intimate mixture of 0.3 g. of 3-epi-a-yohimbine and 0.3 g.
of red selenium was heated in an open glass tube for 10
minutes at 245°. The fused product was ground with sand
and extracted with 500 ml. of boiling benzene. The extract
was evaporated to dryness and the residue chromatographed
on alumina, activity I, using benzene followed by ether.
Ether eluted 74 mg. of oily crystals which were rechromato-
graphed in benzene on alumina, activity I. The first of a
series of 10-ml. fractions yielded approximately 13 mg. of
tetrabyrine which melted at 166-168° after recrystalliza-
tion from benzene; ultraviolet absorption (ethanol):
plateau at 234-242 myu (18,400); maxima at 318-324 mu
(23,000); minima at 273 mu (4,670). Crystallization of the
material from fraction three yielded 3 mg. of yobyrine, m.p.
212-212.5°; ultraviolet absorption (ethanol): maxima at
236 mu (33,500), 289 (16,900), 338 (4,590), 351 (4490);
minima 222 mu (21,500), 270 (4980), 301-2 (730), 345
(4,200). An additional 56 mg. of vobyrine was isolated from
fractions two, four and five. ,

Selenium Dehydrogenation of 3-Epi-a-yohimbyl Alcohol.
—An intimate mixture of 1 g. of 3-epi-a-yohimbyl alcohol
and 1 g. red selenium was heated for 10 minutes at 250-260°
in three separate portions. The reaction product was
ground with sand and extracted for four hours with benzene
in a Soxhlet apparatus. The benzene solution was stirred
with an equal volume of 2 N hydrochloric acid, the mixture
filtered and the filtrate made alkaline with concentrated
aqueous anunonia. The aqueous layer was extracted three
times with benzene. The combined benzeiue layers were
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dried with sodium sulfate concentrated to a small volume
and chromatographed over 30 g. of alumina, activity I.
Fractions of 20 ml. were collected. Fractions 1 to 50 were
eluted with benzene, 51 to 79 with 509, benzene—ether and
80 to 107 with ether. Fractions 85 to 75 were combined and
crystallized from benzene yielding approximately 10 mg. of
methylyobyrine (1-(2,6-dimethylbenzyl)-9H-pyrid[3,4-b]in-
dole). After sublimation at 0.05 mm. and 150-160°, it
melted at 225-226°, and was identical by infrared absorp-
tion analysis with authentic methylyobyrine.!

3-Epialloyohimbone.—3-Epi-a-yohimbine (4 g.) was dried
by azeotroping with 200 ml. of xylene and then mixed with
20 g. of aluminum phenoxide and 100 ml. of cyclohexanone.
After refluxing for 18 hours, the mixture was poured into
400 ml. of 2 N sulfuric acid. The xylene was separated and
extracted with a further 100 ml. of 2 N sulfuric acid. The
combined acid solution was washed with small portions of
ether totaling 200 ml. and made alkaline with 109 sodium
hydroxide. The resulting precipitate was crystallized from
ethanol yielding 0.7 g. of 3-epialloyohimbone. A sample
was sublimed at 0.002 mm. and 150-160°, m.p. 247-250°,
[e] %D +163° (1%, pyridine).

Anal. Caled. for CgH2N.O: C, 77.51;
9.52. Found: C,77.71; H, 7.63; N, 9.66.

3-Epialloyohimbane and Alloyohimbane (Wolff—Kishner
Reduction of 3-Epialloyohimbone).—A mixture of 0.54 g. of
3-epialloyohimbone, 5 ml. of diethylene glycol, 0.5 ml. of
hydrazine (1009,) and 0.70 g. of potassium hydroxide was
warmed over a free flame, after which the flask was heated
for two hours at 210°, The reaction mixture was allowed to
cool to room temperature and diluted with 100 ml. of water.
The pale yellow solid which precipitated was washed with
20 ml. of methanol, dissolved in benzene-acetone (1:1) and
decolorized by filtration through a 20-g. alumina column,
activity I. Crystallization from methanol gave 0.14 g. of
3-epiallovohimbane, m.p. 205-207°. After recrystalliza-
tion from a small volume of acetone it melted at 216-218°,
[a]22D +90° (1%, ethanol). The infrared absorption was
identical with that of d/-3-epialloyohimbane.

Anal. Caled. for C19H24Nzl N, 9.99. Found: N, 9.63.

Concentration of the methanol mother liquor vielded
0.17 g. of alloyohimbane, which after recrystallization from
acetone melted 154-156°, [«|%D —162° (19, pyridine).
The infrared absorption was identical with that of dl-allo-
yohimbane,

Anal. Caled. for CigHaNy: N, 9.99. Found: N, 10.08.

di-Alloyohimbane.—Reduction of 1.3 g. of sempervirine
according to the published procedure yielded crude dl-allo-
yohimbane.!®* It was chromatographed in benzene on 10 g.
of alumina, activity I. The first 200 ml. of benzene eluted
dl-alloyohimbane, which after crystallization from methanol
melted at 149-150°.

Anal. Caled. for CyH.Nz: C, 81.38; H, 8.63; N,
9.99. Found: C,81.24; H,8.50; N, 10.08.

3-Epialloyohimbone Ethylene Mercaptal.—A cold solu-
tion of 0.50 g. of 3-epialloyohimbone and 2.5 ml. of ethane-
dithiol in 20 ml. of glacial acetic acid was treated with a
moderate stream of hydrogen chloride for 15 minutes, The
mixture was allowed to stand at room temperature over-
night. The white crystalline thioketal hydrochloride was
filtered and washed with ether; yield 0.49 g., m.p. 318-320°.
The hydrochloride (0.3 g.) was dissolved in 15 ml. of water
and 30 ml. of methanol and converted to the free base by
treatment with excess aqueous ammonia. 3-Epialloyohiin-
bone ethylene mercaptal (0.17 g.) crystallized from the solu-
tion as fine needles, 1n.p. 155~158°.

Anal. Caled. for CHasN2S2: N, 7.56; S, 17.30. Found:
N, 7.44; S, 17.42.

3-Epialloyohimbane (Desulfurization of 3-Epialloyohim-
bone Ethylene Mercaptal).—The thioketal (0.20 g.) derived
from 3-epialloyohimbone was dissolved in 50 ml. of 95%
ethanol and refluxed with 1.5 g. of pyrophoric Raney nickel
for four hours. After removing the nickel, the filtrate was
evaporated to a film from which 17 mg. of 3-epialloyohim-
bane crystallized on addition of methanol, m.p. 207-209°,
[a]®*D --88° (19, ethanol); -+105° (19, chloroform).
The infrared absorption was identical with that of 3-epiallo-
yohimbane prepare by the Wolff—~Kishner reduction.

py-Tetradehydro-a-yohimbine Hydrochloride.—A * solu-
tion of lead tetraacetate in acetic acid (120 inl. of 0.051 A,
2.08 molar cquivalents) was added dropwise over a 2-lour

H, 7.53; N,
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period to a stirred solution of 1 g. of 3-epi-w-yohimbine in
25 ml. of acetic acid at 60°. The addition was controlled
so that only a slight excess of oxidant was present at any
time as determined by the action of a test drop on starch—
potassium iodide paper. Most of the acetic acid was re-
moved i1 vacuo, 150 ml. of chloroform and 25 ml. of water
were added, and the mixture made just alkaline (pH 9) by the
slow addition of 509, sodium hydroxide. The chloroform
solution was dried over sodium sulfate and made acid by the
addition of ethanolic hydrogen chloride. Upon evapora-
tion ¢n vacuo the py-tetradehvdro-e-vohimbine hydrochloride
(0.7 g.) was obtained as an orange glass; ultraviolet absorp-
tion (ethanol): maxima at 253 mu (20,800), 308 (14,900)
and 361 (6910); minima at 228 my (13,700), 280 (4,730) and
324 (4040).

The crystalline reineckate was prepared by addition of
aqueous ammonium reineckate to an aqueous solution of the
base hvdrochloride. After recrvstallization from acetone—
water it melted at 230-235° dec.

Anal. Calced. for CzeHggCI‘NsOaSerOI N,
Found: N, 15.05.

a-Yohimbine.—Sodium borohydride (0.30 g.) was added
to a solution of 0.30 g. of py-tetrahydro-e-vohimbine hydro-
chloride in 20 ml. of methanol. The solution was refluxed
for one hour, concentrated ¢z vacuo, 5 ml. of water added
and the mixture extracted with 25 ml. of chloroform. The
extract was washed with water, dried over sodium sulfate,
and evaporated % vacuo to a brown glass. Crystallization
from ethanol-water yielded 0.15 g. of crude a-yohinibine
which on recrystallization from ethanol melted at 238-239°,
[a]®p —12 (1%, chloroforni). Identity with a-yohimbine
(rauwolscine isolated from R. canescens) was established by
mixed melting point determination and comparison of the
infrared spectra in nujol mull.

Anal. Caled. for C-_»leeN-_»O;;I C, 7116, H, 7.39; N,
7.90. Found: C,71.29; H,7.14; N\, 7.93.

0O,N-Diacetyl-3-epi-a-yohimbine.—A 1nixture of 3 g. of
3-epi-a-yohimbine, 3 g. of sodium acetate aud 30 ml. of
acetic anhvdride was refluxed for three hours. After cool-
ing the reaction mixture was poured into 200 ml. of cold
water. Aqueous ammonia was added carefully in just
sufficient quantity to precipitate a small amount of 4 brown
resinous material. The mixture was filtered and a further
quantity of aqueous ammonia added to the filtrate to com-
pletely precipitate 3.5 g. of a nearly white product. The
crude material was dissolved in the minimum amount of
methanol and, after cooling overnight, vielded 270 mg. of
white needles. Concentration of the mother liquor failed
to give additional material. After recrystallization from
methanol the O,N-diacetvl-3-epi-a-voliimhine inelted at
194-196°, [«] %D —102° (19, pyridine}.

Anal. Caled. for CyHsoN:0;: C, 68.47;
6.39. Found: C, 68.45; H, 6.83; X, 6.65.

O-Acetyl-3-epi-a-yohimbine.—(A) The mother liquor from
0O, N-diacetyl-3-epi-a-vohimbine was evaporated to dry-
ness and the residue crystallized from benzene affording 1.3
g. of O-acetyl-3-epi-w-yohimbine. After recrystallization
from benzene it melted at 179.5-181°, [a]%®p —124° (1%,

15.02.

H, 6.90; N,

pvridine). After extended drying the compound still con-
tained one-half mole of benzene of crystallization.

Anal. Caled. for CuHiN:0.1/CsHe: C, 71.70; H,
7.17; N, 6.43. Fouud: C,71.58; H, 6.96; N, 6.50.

(B) 3-Epi-a-yohimbine (5 g.), 10 ml. of acetic anhydride
and 40 ml. of pyridine were allowed to staud for three weeks
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at 5°. The solution was concentrated, 100 ml. of water
added, the solution filtered, and aqueous ammonia added to
precipitate 5.3 g. of crude O-acetyl-3-epi-a-yohimbine.
It crystallized from benzene with one mole of solveut, m.p.
179-180°, [«]%p —116° (0.5%, pyridine), —110° (0.6%,
chloroform).

Anal. Caled. for CyHaN204-CeHs: C, 73.39; H, 7.22;
N, 5.90. Found: C, 73.61; H, 7.00; N, 5.97.

0O,N-Dibenzoyl-3-epi-a-yohimbine .—3-Epi-a-yohimbine
(5 g.), 40 ml. of pyridine and 10 ml. of benzoyl chloride were
allowed to stand for six weeks at 5°. The reaction mixture
was poured into 200 ml. of cold water and evaporated almost
to dryness in vacuo. The residue was dissolved in 200 ml. of
chloroform and washed three times with 150-ml. portions of
29, potassium hydroxide and three times with 250-ml.
portions of water. The combined chloroform extracts were
dried with sodium sulfate and evaporated. Crystallization
from 25 ml. of acetone yielded 3.4 g. of bright vellow O,N-
dibenzoyl-3-epi-a-yohimbine, m.p. 225-226°. To a sus-
pension of 2.2 g. of the base in 25 ml. of acetone, a slight ex-
cess of aqueous hydrochloric acid (1:1) was added forming
2.4 g. of the colorless hydrochloride, m.p. 246-248°.

Excess aqueous ammonia was added to a suspension of
1.9 g. of the hydrochloride in acetone; yield 1.7 g. of the
regenerated base. It was recrystallized from acetone-
water (5:2), m.p. 230-231°, [«]%p +63° (19, chloroform).

Anal. Caled. for CuHuN:05: C, 74.71; H, 6.09; X,
4.98. Found: C, 74.93; H, 6.04; N, 5.03.

0-3 ,4,5-Trimethoxybenzoyl-3-epi-a-yohimbine.—A 11ix-
ture of 5 g. of 3-epi-w-yohimbine, 40 ml. of pyridine and 10
g. of 3,4,5-trimethoxybenzoyl chloride was allowed to stand
for eight days at 5°. After removal of trimethoxybenzoic
acid anhvdride, the filtrate was diluted with twice its volume
of water and then concentrated 7% vacxo. The residue was
dissolved in 100 ml. of chloroform, the solution washed
three times with 100-ml. portions of 29, sodium hydroxide,
100 ml. of water, dried with sodium sulfate and the solvent
evaporated in vacuo. The residue in 25 ml. of benzene was
chromatographed over 50 g. of alumina, activity II-III,
using benzene and benzene with increasing amounts of ace-
tone. The product crystallized readily on addition of a
small amount of acetone; yield 2.3 g. of crude 3,4,5-tri-
methoxybenzoyl-3-epi-a-vohimbine.  After recrystalliza-
tion from ethanol it melted at 222-226°, [«]%*p —53° (1%,
ethanol).

Anal. Caled. for CyHisN:Or: C, 67.86; H, 6.62; N,
53.11. Found: C, 68.16; H, 6.40; N\, 5.23.

O-p-Toluenesulfonyl-3-epi-a-yohimbine .—3-Epi-e-yohii-
bine (5 g.), 40 ml. of pyridine and 10 g. of p-toluenesulfouyl
cliloride were allowed to stand for two weeks at 5°. The
reaction mixture was poured on 150 g. of ice and then ex-
tracted twice with 200-ml. portions of cliloroform. Tlie
chloroform extracts were washed twice with 200 ml. of 2%
sodium hydroxide and twice with 250 ml. of water. The
combined chloroform extracis were dried with sodium sul-
fate and evaporated. Final traces of pyridine were removed
from the residue by repeated evaporation with benzene.
Crystallization from acetone yielded 3.4 g. of O-p-toluene-
sulfonyl-3-epi-a-yohimbine, m.p. 167-172°, [«]?p +4-178°
(1%, pyridine), +182° (1%, chloroform).

Anal. Caled. for CuHjppN:0;S: N, 5.51; S,
Fouud: N, 5.62; S, 6.47.
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