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THE STRUCTURE OF (+)-TILIARINE
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The bisbenzylisoquinoline (+)-tili-
arine, C3;sH34N,Os, is present in the
roots of Tiliacora racemosa Colebr.
(Menispermaceae) (1). It was known to
be somehow structurally related to (+)-
tiliacorine and its diastereomer (+)-
tiliacorinine found in T. racemosa and re-
lated species (1).2 Like tiliacorine and
tiliacorinine, tiliarine incorporates a
biphenyl bridge (C-11, C-11') in the
bottom of the molecule, as well as two
oxygenated bridges connecting rings A
and A’ (C-8, C-7' and C-7, C-6"). Addi-
tionally, two methoxyls and a phenolic
function are present in each of the al-
kaloids. However, whereas tiliacorine
and tiliacorinine possess two N-methyl
groups, tiliarine contains one N-methyl
and one NH group (1).

The mass spectrum of tiliarine (1)
showed a strong molecular ion peak m/z
562 (74%) and an even stronger (M-1)*
ion peak m/z 561 (81%). The base peak,
m/z 335, represents the top half of the
molecule resulting from double benzylic
cleavage. This fragmentation pattern is
reminiscent of that observed for the re-
lated alkaloids (+)-2'-nortiliacorinine
(2) and (+)-2'-nortiliacorine (3) (4).3

The nmr spectrum of (+)-tiliarine (1)

'Permanent address: Faculté de Médecine et de
Pharmacie, Université de Limoges, 87032
Limoges Cedex, France; or ERA 317, UER de
Chimie Thérapeutique, Centre d’Etudes Phat-
maceutiques, 99290 Chatenay-Malabry, France.

2For listings of the bisbenzylisoquinolines, to-
gether with their physical and spectral character-
istics, see Guha et 2/. (2) and Schiff (3).

3Alternate names for (+)-2'-nortiliacorinine
and  (+)-2'-nortiliacorine are  (+)-2-nor-
tiliacorinine-A and (+)-2-nortiliacorine-A, re-
spectively.

at 360 MHz in CDCl; is close to that
of (+)-2’-nortiliacorinine (2). Both
spectra show only one N-methyl singlet
near 8 2.37 and two methoxyl singlets.
A small but significant difference be-
tween them resides in the chemical shifts
of the more downfield methoxyl signal
(8 3.93 for 1 and & 4.00 for 2). Addi-
tional differences relate to the shifts for
H-8', H-10, and H-10'. These aromatic
protons are situated on the inside
perimeter of the dimeric molecules and
would be expected to be particularly sen-
sitive to any change in the twist of the
molecules due to an alteration in the na-
ture of the aromatic substituents.

Presently, a complete nmr nOeds
study (5) of 2'-nortiliacorinine allowed
us to determine the chemical shifts for
this dimer, including the critical values
for the aliphatic protons attached to C-1,
C-1', C-a, and C-o'. These assign-
ments have been indicated around ex-
pression 2.

The close similarity in the nmr
spectra of 2'-nortiliacorinine (2) and
tiliarine (1), supplemented by a partial
nOeds analysis of the nmr spectrum of
tiliarine (1), led to the assignment of
chemical shifts for all the critical protons
in tiliarine. An important feature of this
assignment is that it is possible to dif-
ferentiate between the two ABX systems
due to the aromatic protons of rings C
and C’. Furthermore, it allowed for the
placement of the bottom methoxyl sub-
stituent at C-12' rather than at C-12. In
particular, irradiation of the 12'-
methoxyl (8 3.93) of tiliarine (1) led toa
10% enhancement of the H-13' doublet
® 7.02) (see Experimental section).
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Thus, the only difference between
tiliarine (1) and 2" -nortiliacorinine (2) is
in the relative positions of the hydroxyl
and methoxyl substituents on rings C
and C'.

It is known that (+)-tiliacorinine and
(+)-2’-nortiliacorinine possess the §,§’
configuration (6). It may be considered a
rule that, within a specific subgroup of
the bisbenzylisoquinolines, the high
resolution nmr spectra for species with
the §,5' or R,R’ configurations will
show substantial differences in their
overall patterns from their analogs of the
R,S' or S,R’ configurations (7). In the
case of (+)-tiliarine (1), the nmr spec-
trum, as mentioned above, is very close
to that of (+)-2"-nortiliacorinine (2), so
that both dimers must incorporate the
8,8" configuration.

EXPERIMENTAL

(+)-TILIARINE (1).—Uv A max (MeOH) 235
sh, 289 nm (log € 4.77, 4.15); ms m/z 562 (M ™,
74), 561(81), 349(27), 336(30), 335 (100), 321
(27), 168 (18); cd Ae (nm) (MeOH) 0 (262),
—8.2 (248), 0 (244), +10.4 (237), 0 (233),
negative tail.

+ )-TllleAR[NE ¢ NOl:.DS.—MeO—G N 2H-S,
H-10’ '—->SH-8', H-1 »—; H-8', H-IO'B'—-> H-
1, H;a — H-10,H-a — E-M,H-a > H-1,
H-1+ MeN-2, MeO-12" — H-13".

(+)-2'-NORTILIACORININE (2) NOEDS.—
9

3
MeO-6 = H-5, H-4a v> H-5, H-4'a > H-5,
8
2 8 6
H-4'b 2 H-5', H-8' 2 H-10', H-8' T H-
1 11 8
10, H-a'ar> H-8', Ha'a ~H-10, H-
L o 7
a’a — H-1', H-a = H-10, H-a +> H-14, H-
2
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2 3 3
12 H-10, H-1 2 MeN-2, MeN-2 — H-3a,
4 7

,
MeO-12 = H-13.
7
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