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The Isopavine Structure of Amurensine and Amurensinine

By F. SanTAVY, M. MATUROVA, and L. HRUBAN
(Chemical Institute, Medical Faculty, Palacky University, Olomouc, Czechoslovakia)

FroMm Papaver alpinum, P. tatvicum, P. pyrvenaicum,
P. suaveolens, and some varieties of P. nudicaule,
the alkaloids amurensine C,,H,,NO, (I) and
amurensinine Cy,H, NO, (IT) were isolated.l*
Amurensinine has two methoxyl groups, one
methylenedioxy-group, and one N-methyl group.
By two steps of Hofmann exhaustive methylation
it afforded an optically inactive nitrogen-free
substance C,;,H,qO, (m.p. 179—181°). Alkaline
permanganate oxidation of amurensine (I) gave
hydrastic acid which was identified as its ethyl-
imide (m.p. 164—166°). The n.m.r. spectrum
(60 Mc./sec.) of amurensinine revealed two aro-
matic protons in the ortho-position (r 3-37 and
3-47), two aromatic protons in the para-position
(7 3-27), a singlet for the N-methyl group (77:50), a
quartet for the methylenedioxy-group (74-17;
4-15; 4-10; 4-07), and unresolved signals for six
further protons (76-25—7-45). The n.m.r. signal
of amurensinine (II) shows two methoxyls (76-14
and 6-22) whereas amurensine (I) has only the one
(7 6-14) not shielded by the other part of the
molecule. The n.m.r. spectrum (100 Mc./sec.) of
amurensininebismethine gives a singlet of the
terminal methylene group (v 4-84) and a singlet of
the methylenedioxy-group (r 4-09).

The ultraviolet spectra of N-methylamuren-
sininemethine and amurensininebismethine are
similar to those of the substituted 1-methyl- and
1-methylene-2,3,6,7-dibenzocycloheptatriene, re-
spectively. The latter two substances were
obtained by Battersby et al.5-® from Hofmann
exhaustive methylation of isopavine which they
also synthesised. The ultraviolet spectrum of
amurensininebismethine does not correspond to
that of the substituted dibenzocyclo-octatetraene?
obtained on exhaustive methylation of the pavine
alkaloids. The ultraviolet spectrum of amuren-
sinine is also similar to isopavine but not to pavine
alkaloids. Amurensininebismethine shows bands

at 990 and 910 cm.~! which are attributed to a
terminal methylene group.

A comparison of the infrared spectra (in the
range 900—800 cm.—?!) of amurensinine (II) with
those of other alkaloids (chelidonine or rhoeadine)?
indicates that the molecule has one aromatic
nucleus substituted at the 1,2,4,5-positions whilst
the other is 1,2,3,4-tetrasubstituted. The n.m.r.
singlet of the terminal methylene group of amuren-
sininebismethine indicates, however, that the
molecule is symmetrical. Since the signals for the
two aromatic protons of amurensinine (II) in the
para-position overlap, it follows that the methyl-
enedioxy-group in the two alkaloids is located on
the ring A (these signals differ when the two
protons are in non-equivalent positions®). Con-
sequently the two methoxyl groups of amuren-
sinine may be placed 3’, 4’; or 4', 5’; or 5’, 6’ on
ring B; one of the first two positions is preferred
on biogenetic grounds.

From our results it appears that amurensinine
exhibits a shift in its optical rotation depending
on the solvents used similar to that of the pavine
alkaloid (—)-argemonine,® and also a similar
o.r.d. curve (first and second Cotton effect nega-
tive). On the basis of these results amurensine
and amurensinine are assigned the isopavine
structure (I) and (II), respectively.

(I) R=H (II) R=Me

(Received, November 26th, 1965, Com. 742.)

1 M. Maturova, D. Pavlaskova, and F. Santavy, Planta Medica, in the press.
2 M. Maturova, B. K. Moza, J. Sitaf, and F. Santavy, Planta Medica, 1962, 10, 255.

3 H.-G. Boit and H. Flentje, Naturwiss., 1959, 46, 514.
4 H.-G. Boit and H. Flentje, Naturwiss., 1960, 47, 180.

5 A. R. Battersby and D. A. Yeowell, J. Chem. Soc., 1958, 1988.

¢ A. R. Battersby and R. Binks, J. Chem. Soc., 1955, 2896.
J. Chem. Soc., 1955, 2888.

7 A. R. Battersby and R. Binks,

8 J. Holubek, and O. Strouf, ‘‘Spectral Data and Physical Constants of Alkaloids”, Vol. I, Czech. Acad. Sci., Prague,

1965.

9 M. Tomita, T. Shingu, K. Fujitani, and H. Furukawa, Chem. and Pharm. Bull. (Japan), 1965, 13, 921.
10 M. J. Martell, Jr., T. O. Soine, and L. B. Kier, J. Amer. Chem. Soc., 1963, 85, 1022.





