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ABSTRACT.—Three new bisbenzylisoquinoline alkaloids, (+)-2'-norcocsoline {11, (+)-12-
0-methylcocsoline-2'-B-N-oxide [2], and (+)-cocsoline-2'-B-N-oxide [3], were isolated from cc
polar fractions of the roots of Anisacycla cymosa, in addition to eight known bisbenzylisoquinoline,
aporphine, protoberberine, and phenanthrene alkaloids previously reported. Their structures
were elucidated by spectroscopic and chemical methods.

The phytochemical investigation of
Anisocycla cymosa Troupin (Meni-
spermaceae),a woody climber growing in
Zaire, has led to the isolation of several
benzylisoquinoline alkaloids (1,2). Us-
ing Si gel cc, three new bis-
benzylisoquinoline alkaloids were iso-
lated from the CHCl,-MeOH (1:1) frac-
tion of the roots. All the individual alka-
loids gave a green-blue color test with
concentrated HNO;-H,SO, (1:9) for a
dibenzodioxin system (3,4). Therefore,
they all possess three diaryl ether bridges.

The first new alkaloid is the
monophenolic (+)-2"-norcocsoline {11,
whose spectral characteristics point to a
close structural relationship with (+)-
cocsoline previously isolated (1). Its eims
spectrum indicated clearly a molecular
peak at m/z 534, which was 14 mass units
less than for (+)-cocsoline. An important
peak at m/z 335, representing the upper
half of the molecule due to double ben-
zylic cleavage (5,6), was also 14 mass
units less than the corresponding peak for
(+)-cocsoline. The mass units difference
was therefore located in the upper half of
the molecule. From the comparison of the
"H-nmr spectra of 1 and (+)-cocsoline,
two notable features were observed: the
absence of an N-Me group signal at 8
2.58and the downfield shift of H-1" from
8 4.02 (cocsoline) to 4.48 in 1. These
changes are typical of the replacement of

an N-Me group by an NH function (7).
Treatment of (+)-norcocsoline {1} with
formalin and formic acid afforded com-
pound 4 with two N-Me groups, identi-
cal by direct comparison (uv, ‘H nmr,
eims) to authentic (+)-cocsoline (8-11).
Compound 1 is therefore identified as
(+)-2'-norcocsoline.

The second new alkaloid is (+)-12-
O- methylcocsoline-2'-B-N-oxide{2]. Its
eims spectrum showed a small molecular
peak at m/z 578 together with a some-
what stronger m/z 576 {M—2}". This
molecular peak was 16 mass units more
than that of (+)-12-0-methylcocsoline
[51(1,6,12). Suchan{M—2}" ionis often
encountered in bisbenzylisoquinoline N-
oxides (7). The prominent [M—16}" ion
was related to the loss of oxygen from the
molecular ion; it is characteristic for N-
oxides (13-15). The other major frag-
mentation pattern was similar to the one
found in the ms spectrum of (+)-12-0-
methylcocsoline {5}. The 'H-nmr spec-
trum was very close to that of 5. How-
ever, a remarkable difference prevailed
with the absorption for the 2'-N-methyl
group at & 3.31 and that for H-1' at &
4.47, which were both shifted downfield.
The 2'-N-methyl singlet at § 3.31 and
the H-1" at 8 4.50 are characteristic fora
trans relationship between the N-oxide
oxygen and H-1' (7, 15-17). The pres-
ence of an nQOe effect between H-1' (8
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4.50) and 2'-N-methyl singlet (8 3.31)
confirmed this trans relationship (18) as
expected for a bisbenzylisoquinoline in-
corporating 7-8' and 11-12' ether link-
ages.

Finally, treatment of 2 with zinc
powder and 10% HCI afforded 5,
which was identified as (+)-12-0-
methylcocsoline by direct comparison
(eims, '"H nmir, tlc) with an authentic
sample.

The third new alkaloid was the
monophenolic (+)-cocsoline-2'-B-N-
oxide {3}, which showed an ms molecular
ion 14 mass units less than for 2, while
the general fragmentation pattern was
very close to that for 2and 1. The 'H-nmr
spectrum of 3 was also close to that for 2.
The main difference was the absence of a
second MeO group singlet at  3.90 in
the spectrum of 3. This indicated that C-
12 in 3 bears a phenolic function rather
than an MeO group. The 2’'-N-methyl
singlet at 8 3.22 and the H-1' multiplet
at 8 4.50 argued in favor of the trans
relationship between the N-oxide oxygen
and H-1' as shown in 2 (7, 15-17). The
reduction of (+)-cocsoline-2'-B-N-oxide
{31 by zinc powder and 10% HCI af-
forded 6, which was identified as (+)-

cocsoline by direct comparison (eims, 'H
nmr, tlc) with an authentic sample
(1,8,11,19).

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—M3s
was recorded at 70 eV with a VG Micromass
7070F apparatus. 'H-nmr spectra were recorded
at 250 MHz on a Briicker WP250 spectrometer
using TMS as internal standard. Uv spectra in
MeOH were obtained on a Shimadzu UV-265FS
spectrophotometer. Neutral AL,O, (M. Woehlm,
Eschwege, Germany) and Si gel 60 (230400
mesh ASTM, E. Merck, Darmstadt, Germany)
were used for cc. Preparative tlc (layer thickness
1.0 mm) was performed on Si gel 60 PF,,, (E.
Merck, Darmstadt, Germany), and the alkaloids
were detected under uv light (254 nm) and/or by
potassium iodoplatinate and Dragendorff's re-
agents.

PLANT MATERIAL.—Air-dried roots of A.
cymosa were collected near Yangambi, Zaire, in
April 1990 and identified by Dr. Tentula, Depart-
ment of Botany, Institut de Recherches
Agronomiques de Yangambi, Zaire. A voucher
specimen has been deposited in the Herbarium of
the Institut de Recherches en Sciences de la Santé,
Kinshasa, Zaire.

EXTRACTION ANDISOLATION.—Extractionand
isolation were performed as described previously
(1,2). The polar tertiary alkaloidal fraction from cc
was subjected to preparative tic with CHCl,-MeOH-
Me,CO-25% NH,OH (30:4:3:0.5) and yielded the
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TaBLE 1. 'H-nmr Data for Compounds 1-6 (250 MHz).*
Compound
Proton
1 4 2 5° 3 6
H-1 i 3.73 m 340 m 3.78 m 3.62m 3.72m 3.62m
H-1" i, 437m 4.04 m 442 m 401 m 4,45 m 3.95m
6.64s 6.66s 6.65s 6.63s 6.69 s 6.62s
6.35s 6.35s 6.39s 6.33s 6.43s 6.32
6.21s 6.23s 6.24s 6.20s 6.28 s 6.18s
6.49 brs 6.54 6.57d 6.63s 6.50 brs 6.56 brs
(1.2)
H-10’ 7.06dd 7.14dd 7.06 dd 7.11dd 7.05 dd 7.11d
(8.3,2.5) (8.3,2.0) (8.3,2.0) (8.2,2.0) (8.3,2.0) (8.3,2.1)
H-11" e, 6.79dd 6.80dd 6.81dd 6.86dd 6.77 dd 6.81dd
(8.3,2.5) (8.3,2.5) (8.2,2.5) (8.5,2.6) (8.5,2.5) (6.6,2.5)
6.92brs 6.94 brs 6.92brs 6.90 brs 6.92brs 6.90 brs
7.17 dd 7.22dd 7.20dd 7.22dd 7.20 dd 7.18dd
(8.3,2.5) (8.3,2.5) (8.5,2.5) (8.3,2.5) (8.2,2.0) (8.3,2.1)
H-14 ., 6.92brs 6.94 brs 6.92 brs 6.90brs 6.92brs 6.90 brs
H-14" .o 7.62dd 7.63 dd 8.04 dd 7.54 dd 7.94 dd 7.52dd
(8.3,1.9) (7.6,1.8) (7.5,1.8) (8.4,2.0) (8.4,1.9 (8.3,2.0)
2.42
2.61 3.30 2.60 3.22 2.58
3.85 3.87 3.88 3.86 3.89 3.86
3.95 3.96

*J values are in parentheses and reported in Hz; chemical shifts are given in 8 units (downfield TMS).
Data for 1-3 were recorded in CDCL,-CD,OD (4:0.04); for 4-6 in CDCl,.
hAssignments for these compounds are from the literature (5, 12, 20-22).

new alkaloids 1 (12 mg), 2(10 mg), and 3 (9
mg).

(+)-Norcocsoline {1}1.—Amorphous powder:
uv A max (MeOH) nm 287, 234; eims m/z(rel. int.)
[M}™ 534 (73), IM—11" 533 (85), 322 (91), 321
(100), 307 (34), 161 (19); 'H nmr see Table 1.

(+)-12-O-Methylcocsoline-2"-B-N-oxide
{2}.—Amorphous powder: uv A max (MeOH) nm
283, 237; eims m/z (rel. int.) M1~ 578 (29),
[M—161 563 (75),349(74),335(100), 321 (53),
175 (58), 168 (53); 'H nmr see Table 1.

(+)-Cocsoline-2'-B-N-oxide [3].—Amor-
phous powder: uv A max (MeOH) nm 283, 235;
eims m/z (rel. int.) [M]™ 564 (28), IM—161" 548
(72), 349 (82), 336 (35), 335 (100), 321 (44), 175
(76), 168 (80); 'H nmr see Table 1.

N-METHYLATION OF (+)-NORCOCSOLINE
{1}.—The solution of 1 (6 mg) in MeOH (2 ml)
added with HCO,H (88%) (2 ml) and formalde-
hyde (37%) (1.0 ml) was heated under reflux for 24
h. Workup provided 4 (3 mg); spectroscopic dara
(uv, lH-nmr, eims, tlc) were in agreement with
those recorded for cocsoline (6-9). Uv A max
(MeOH) nm 284, 235; eims m/z (rel. int.) (M}~
562, 350, 349, 336, 335, 175; 'H nmr see
Table 1.

REDUCTION OF (+)-12-0-METHYLCOCSOLINE-
2'-B-oxIDE {2}.—Compound 2 (4 mg) was stirred
at room temperature for 2 h with zinc powder (20
mg) in 10% HCl (5 ml). Workup afforded 5
identical to (+)-12-O-methylcocsoline (uv, 'H-
nmr, eims, tlc) previously isolated (1,6,12). Uv A
max (MeOH) nm 287, 235; eims m/z (rel. int.)
[M}™ 562, 349, 336, 335, 321, 168; 'H nmr see
Table 1.

REDUCTION OF (+)-COCSOLINE-2'-B-N-0X-
IDE {3} —Compound 3 (4 mg) was treated as
described above to afford 6 identical by direct
comparison (uv, "H-nmr, eims, tlc) to authentic
cocsoline previously isolated (1,8,11,19). Uv A
max (MeOH) nm 287, 234; eims m/z (tel. int.)
M} 548, 349, 336, 335, 321, 168; 'H nmr see
Table 1.
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