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Uncaria and Mitragyna species of the family Rubiaceae are

a source of oxindole alkaloids having the general formula I. The
alkaloids of this group are obtained as interconvertible pairs of
stereoisomers (mitraphylline and isomitraphylline(l), uncarine A and

(1)

uncarine B ~°, pteropodine and isopteropodine(2)) and equilibration of
any one stereoisomer by heating in pyridine or acetic acid gives a
mixture of two stereoisomers. We now report that two alkaloids (un-
carine C and uncarine D) isolated from both Uncaria bernaysii F.v.Muell.

and U. ferrea D.C. (rainforest lianas from New Guinea) are a further pair

of interconvertible stereoisomers of I. Speciophylline, from Mitragyna

(3)

speciosa is reported to be another stereoisomer of I but insufficient
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details have been published to show whether it may be identical with
one of the alkaloids now discussed, and there is no published evidence
that speciophylline can be converted into a stereoisomer under equili-
bration conditions.

Uncarine C and uncarine D were both shown by elemental analyses

and their mass spectra to have the formula C o and they were

21120
characterised as oxindoles of structure I by their spectroscopic
properties (i.r. v max. 1705 + 1 cm'l, 1627 + 3 em-l-, u.v., A max.

245 mp and n.m.r. spectra (Table I)). Convincing evidence for the close
relationship of uncarine C and uncarine D to each other and to mitra-
phylline(u) was obtained from the mass spectra of the three alkaloids
which showed a common fragmentation pattern and only minor differences

in relative peak intensities.

Comparison of the properties of uncarine C and uncarine D with
those of the other known pairs of stereocisomers of I (Table II) shows
marked similarities, but there are, however, significant differences.
Equilibration in refluxing pyridine (Table II) leads to the formation of
almost 100% of uncarine C, while equilibration in acetic acid affords a
mixture consisting of 50% of each stereoisomer. It is apparent that
uncarine B (formosanine), pteropodine and uncarine D have closely similar
melting points and optical rotations of similar magnitude, but they are
not identical (or enantiomeric as the case may be), as they equilibrate
with different stereoisomers. Mitraphylline and isomitraphylline have

NE)

been assigne the structure with rings DE trans and the Clg—H trans

(8)

with respect to the C, -H. Uncarine A and uncarine B are considered

20
to have rings DE cis and the Clg-H cis with respect to the Cpo~H- The

stereochemistry of pteropodine and isopteropodine has not been discussed.
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Equilibration of the interconvertible isomers is considered

(6)

to occur by cleavage and reformation of the C3 to C7 bond . Such a

process can result in inversion in configuration at Cy and/or C,. Because
of the bulk of the group at Cs» Wenkert et al.(6)have proposed that iso-

merisation occurs with inversion of configuration at C7 and retention at

C3, the C,-H assuming the axial conformation with respect to ring D. The

3
reported similarity of the n.m.r. spectra of the previously described
isomeric pairs seems in accord with such a scheme. However, the spectra

of uncarine C and uncarine D are different in a number of respects. The

coupling constant (J 12 c¢/s)between the C._-H and C20-H of uncarine C

19

II

DE cis; 19H, 20H trans diaxial I

III b

DE cis; 19H, 20H trans, diequatorial
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requires a trans diaxial arrangement of the hydrogen atoms whereas in
uncarine D the coupling constant (J 1.5 ¢/s) suggests a trams di-
equatorial arrangement. As equilibration conditions are such that no
epimerisation can occur at Clg a change necessarily takes place at Czo.

A conformational change at the DE ring junction must therefore be
involved and such a change can only occur if the DE ring junction is

cis. Consequently, uncarine C is considered to have the DE ring

junction cis and C19'H and C,,-H trans diaxial (partial structure II).

A study of molecular models indicates that equilibration of II involving
epimerisation at C7 produces no marked steric interaction between the
C7—spiro group and Nu which could produce a change in the conformation of
ring D. However, if inversion at c3 were involved in the conversion of
II to uncarine D the less stable structure IIIa is produced with the bulky
substituent having an axial conformation. The DE cis ring junction would
allow inversion of ring D to produce the more stable structure IIIb (Ca-H
axial). Such an inversion of ring D changes the conformation at C,q and

C20 where the hydrogen atoms now have a trans diequatorial arrangement

which is in accord with the coupling constant for uncarine D. Structures

IT and IIIb for uncarine C and uncarine D respectively are in accord with
other evidence. In structure IIIb, the Clg-CH3 is oriented in the shielding
cone of the ring E double bond while structure II has the Clg-CH3 oriented
away from the double bond. As would be expected, the Clg-CH3 signal
resonates at higher field in uncarine D (& 1,22) than in uncarine C

(5 1.35). It has been suggested that the mercuric acetate oxidation of
tertiary amines involves an anti coplanar elimination from an N-mercurated

canplex(7'a).

Structure II has the required stereochemistry about the CD
ring junction and, as would be expected, the rate of oxidation of uncarine

C with mercuric acetate is much faster than that of uncarine D,
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The above evidence suggests that epimerisation takes place at

C. in the interconversion of uncarine C and uncarine D. Further work is

3

being undertaken to determine whether inversion also takes place at C,

in these isomers and whether C3 is involved in the isomerisation of the

other mitraphylline isomers.

N.m.r. spectra were recorded on a Varian AB0 spectrometer in

cDCl, with TMS as internal standard (§ 0.00).
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