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The Constitution of the Alloyohimbanes?

‘While the stereochemistry of the ring skeleta of the
alkaloids alloyohimbine?®, «-yohimbine? (rauwolscine3),
3-epi-a-yohimbine?, deserpidine? and reserpinet is based
essentially on the assignment of an all-cis configuration
to the hydrogenation product of the octadehydroyo-
himbane sempervirine® and of the synthetic 43-dehydro-
alloyohimbane$, this formulation is somewhat in jeop-
ardy because of the alkaline nature of the reducing
medium?, and because of the fact that, as now can be
reported, catalytic hydrogenation of sempervirine at
pH 10 and 48 pounds pressure produced 55-669% 4,1
alloyohimbane (I), m.p. 149-130° as well as 2,6 A, d,l-
epialloyohimbane (III), m.p. 187-188°8, Despite their
comparable energy content,~-both compounds possessing
in their favorable conformations two axial and one
equatorial bridgehead hydrogen atoms—, I and III
should be distinguishable by their different rcactivity at
C-3 and NP, Thus their distinct difference in basicity:
pKi (in 809% methylcellusolve) of 7-12, 7-13 for I and
7:48, 7-51 for II1, the fact that III readily forms an
amine oxide while I does not, and the fact that I can
be dehydrogenated easily by palladium-maleic acid?® in
sharp contrast to III strongly support the presently
accepted structures of allo- and epiallo-yohimbane.

Because of the importance of recent C-3 epimerisations
in the alkaloid series!, similar studies were undertaken
on compounds I and III. Conc.-hydrobromic-acetic acid
treatment of either isomer, proceeding by way of C(3)-NP
bond rupture (cf. II), yielded 74 4+ 5% of a mixture
containing 78 + 1% III. On the other hand alkaline
treatment of either compound under Huang Minlon
conditions produced 789% of a mixture containing only
49, of isomcrised amine. Increased basicity of the
medium enhanced the conversion as well as the destruc-
tion of the compounds. These results signify that only
acid-catalysed epimerisations readily attain equilibrium,
and that only this type of data can be used safely as
criterion for configurational assignments of the alkaloids.

The acid-induced conversion of deserpidine and
reserpine to their allo epimers? clearly demonstrates that
the alkaloids contain axially oriented C-16 and C-18
substituents (IVa) or preferably an axial C{2)-C(3)
linkage (Va} while the allo compounds possess the more
thermodynamically stable configuration VIa. The intra-
molecular formation of a quaternary ammonium salt
from methyl reserpate 18-tosylate under esscutially
solvolytic conditions (collidine or dimethylformamide)®
suggests strongly neighboring group participation by the
17-methoxyl in displacement and perhaps also elimina-
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tion reactions at C-18. This requirement makes an all-
trans arrangement of ring E substituents mandatory
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a Y = OMe, Z = OCOCH,(OMe),

b ¥Y=0HZ=H
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and limits the structure of reserpine and deserpidine to
V1l aandb.
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The acid-catalysed 3-epi-a-yohimbine-to-rauwolscine
transformation? indicates that the former has an axial
carbomethoxy group (IVb) or an axial C(2)-C(3} linkage
(Vb) while in the latter both functions are equatorially
directed. The demethylation of deserpidinol to rau-
wolscinyl alcohol!, with little likelihood of inversion at
C-17, also points to a trans relationship of ring E substi-
tuents in «-yohimbine (VIII) and its C-3 epimer2.
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E. WenkerT and Liang H. Ly

Department of Chemistry, Iowa State College, Ames,
(Towa), June 17, 1955,

Zusammenfassung

Die zur Zeit angcnommenc stereochemische Formu-
lierung von allo-Yohimban wird durch die Tatsache ge-
stiitzt, dass epi-allo-Yohimban (III) eine stirkere Base
als allo-Yohimban (I) ist. Ferner bildet III ein Amin-
oxyd, wihrend I dies nicht tut. I wird katalytisch erheb-
lich leichter zu einer quaterniren Verbindung dehydriert
als ITI. Zwischen I und III bildet sich ein siurekataly-
siertes Gleichgewicht, das 78,79% III enthilt. Diese Er-
gebnisse und eine neue Interpretierung der Verwandlung
von Reserpsiduremethylestertosylat in eine quaternére
Ammoniumverbindung deuten darauf hin, dass dem
Reserpin und dem Deserpidin die sterische Formel VII
zukommen muss.
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Rauwolfia Alkaloids XXI.

The Stereochemistry
of Reserpine and Deserpidine

We have provisionally favored the stereochemical
formula I for reserpine and deserpidine!. A recently
reported experimental finding has been interpreted by
another group of investigators? to indicate a similar
formula. However, certain new facts have been obtained
which establish the expression II as more nearly re-
presenting the sterecochemistry of these alkaloids.
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Reserpine: R = -OCH,, R = —COCZH,(OCHy),

Deserpidine: R = -H, R = —COCgH,(OCH,},
It had previously been assumed that the driving force
for the epimerization reaction at C-3 of reserpine and its
derivatives and derivatives of deserpidine resided in the
greater inherent stability of the alloyohimbane over the
3-epialloyohimbane skeleton®. However, further in-
vestigations revealed that the allo- and 3-epialloyohim-
banes without asymmetric substitution at C-16, C-17 or
C-18 under conditions of the isomerization are of ap-
proximately equal stability. For example, methyl an-
hydroreserpatet which must possess the allo configura-
tion since it may be obtained from methyl 3-iso-
reserpate tosylate as well as from the normal tosylate,
on treatment with acid, gives 1l-methoxy-3-epiallo-
yohimbone [m.p. 240-243°; [«)f + 72° {chloroform).
Calculated for C,uH,y N,O,: C, 74:04; H, 7-46; N, 8-64.
Found: C, 73:-88; H, 7-57; N, 8-49] as well as the previ-
ously described 11-methoxyalloyohimbone (reserpone)®
in a ratio of 3 to 2. Furthermore it has been shown® that
the composition of the system 3-epialloyohimbane-
alloyohimbane at acid attained equilibrium is 3-6 to 1.
The reason for the complete epimerization of reserpine
and its derivatives and certain derivatives of deserpidine
must therefore lie in the steric relationship of the sub-
stituents in ring E. On the basis of I, the iso compounds
(conformation IITa) with 1,3-diaxial interactions not
possessed by the normal compounds would be the less
stable rather than the more stable of the pairs of epimers.
However, the expression II {(conformation IVa) gives
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