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AEISTRACT.-TWO new N-methyltetrahydroprotoberberines, ( -)-N-0-dimethylthaica- 
nine [l] and (-)-N-methylthaicanine 121 were isolated from Anisorycla cyma leaves together 
with four other known alkaloids: (-)-N-methyltetrahydropalmatine [3], anisocycline [4}, pal- 
matine [5], and stephenanthrine 167. Their structures and stereochemistry were determined by 
chemical and spectrometric methods, including 2D nmr experiments (I3C-lH COSY and 'H- 
'H COSY). 

Anisocycla cymosa Troupin (Menispermaceae), a woody climber growing in Zaire ( l ) ,  
is used, according to the Zairian folkloric tradition, as a tonic, antipyretic, analgesic, 
and antirheumatic. We have previously identified in the roots several isoquinoline al- 
kaloids: two protoberberines, anisocycline 141 and palmatine 157; three bis-ben- 
zylisoquinolines, cocsoline, 1,2-dehydroapateIine, and 1,2-dehydroteIobine; and one 
aporphine, remrefidine (2). This paper details the isolation from A .  cymosa leaves and 
the structure elucidation of two new N-methyltetrahydroprotoberberine alkaloids, 
(-)-N-0-dimethylthaicanine fl] and (-)-N-methylthaicanine f21, as well as the iden- 
tification of four known alkaloids: three protoberberine alkaloids (-)-N-methyltetra- 
hydropalmatine 131, anisocycline {4] ,  and palmatine 151; and one phenanthrene al- 
kaloid, stephenanthrine {6}. 

RESULTS AND DISCUSSION 

The MeOH extract of dry leaves ofA. cymosa was fractionated as described in the Ex- 
perimental, affording alkaloidal fractions B and C, which were further purified by com- 
bined cc and preparative tlc. Compounds 1, 3, 4, 5 ,  and 6 were isolated from fraction 
B and compound 2 from fraction C. 

p R 

4 R=OMe 
5 R = H  

1 R=OMe 
2 R=OH 
3 R = H  
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Uv spectra of 1 and 2, which presented maxima at 230 and 280 nm, were in agree- 
ment with those observed for tetrahydroprotoberberine (3,4). Eims of 1 presented a 
weak molecular ion at mlz 400, corresponding to C23H3005N, and the typical frag- 
mentation attributable to trisubstituted A and B rings of tetrahydroprotoberberine (ion 
at mlz 220) (5) as compared with 3 (ion at mlz 190) (5). The mol wt was ascertained by 
fabms, which was characterized by an EM]+ ion at the expected d z  400. The eims also 
exhibited the characteristic retro-Diels-Alder fragmentation associated with a tetra- 
hydroprotoberberine skeleton, showing two methoxyl groups on the D ring and at least 
two methoxyl groups on the A ring (mlz 164) (6). Moreover, this spectrum was 
characterized by a prominent ion IM- 141+ d z  386 which suggested the loss of the N- 
methyl substitution. The 'H-nmr spectrum gave further evidence to confirm these 
propositions: an N-methyl singlet at 6 3.66 (3H), five Me0 singlets at 6 3.85, 3.86, 
3.88, 3.94, and 3.95, an aromatic singlet at 6 6.7 1, and two aromatic doublets at 6 
6.84 and 6.90 ( /=8 .5  Hz, AB system) assignable to H-11 and H-12, respectively. 
Consistent with the above data and biogenetic considerations, a substitution of the A 
ring at positions 1, 2, and 3 by Me0  groups was presumed (7). With an Me0  group 
substitution on the 1 position, the corresponding singlet characteristically appears 
downfield at 6 about 4.11 (8-10). The absence of any Me0  signal at 6 about 4.11 in the 
'H-nmr spectrum of 1 suggested that the third Me0  group was fixed on the 4 position 
of the A ring. Further evidence for this localization was deduced from the 13C-nmr 
spectrum whose data are given in Table 1 and compared with those of cyclanoline, a re- 
lated N-methyltetrahydroprotoberberine. The C-5 resonance of 1 appeared at 6 19.0; 
this carbon is strongly shielded because of the presence of an oxygen substituent on C-4, 
whereas in absence ofsuch a substitution, the C-5 signal appears at 6 23-25.6 (10-16). 
Furthermore, the 2D direct 13C-'H chemical shift correlation (hetero COSY) spectrum 
showed a cross peak at 6 105.9816.7 1 indicating that the aromatic singlet proton res- 
onating at 6 6.7 1 (H- 1) was attached to the carbon resonating at 6 105.98 (C- 1). There- 
fore, the third Me0  group was definitely located on C-4. Further examination of the 
hetero COSY spectrum showed that the 13C-nmr resonances at 6 123.50, 113.65, 
105.98, 59.94, 52.14, 19.04, 64.85, and 33.90 were to be associated to the 'H-nmr 
resonances at 6 6.84 (H-12), 6.90 (H-1 l), 6.7 1 (H-l), 5.45 and 5.01 (H,-8 and Hb-8), 
4.06and3.65(Hb-6andH,-6), 3.15and3.25(Ha-5andHb-5), 3.00and3.51(Ha-13 
and Hb- 13), and 5.66 (H- 14), respectively. 

Finally, structure 1 was unambiguously supported by the complete interpretation 
of the results of the hetero COSY and 'H-'H COSY spectra (data not shown) and ofthe 
'H-nmr spectrum. 

The stereochemistry of 1, and further of 2, was deduced from 'H-nmr and 13C-nmr 
data. The 'H-nmr spectrum of cis-fused quinolizidine N-metho salts showed the N- 
methyl singlet at 6 3.22-3.50, whereas for the trans-fused form this signal is shielded 
up to 6 2.83-3.06 (10, 16-19). Therefore, the N-methyl signal of 1 appearing at 6 
3.65 suggested a cis-B/C fused protoberberine system. Furthermore, this hypothesis 
was enhanced by 13C-nmr data; indeed, the N-methyl carbon of 1 was observed at 6 
50.3, confirming the assignment of a cis-B/C fusion since the N-methyl resonance of 
the trans form shifts to higher fields (6 39.0-44.5) than that of the cis form (6 5 1.8- 
52.4) (1 1,13,20). In addition, this assignment of a cis-B/C fusion for 1 was also s u p  
ported by the resonance values of C-6 and C- 13; the C-6 signal of the cis form resonates 
at higher fields (6 52.1-56.0) than that ofthe trans form (6 61.8-63.8 (11,13,17), 
whereas the C- 13 signal of the trans form shifts to higher field (6 30-33) than that of the 
cis form(6 34-35)(11,13,17,20). 

The chemical correlation between 1 and N-methyltetrahydroanisocycline was es- 
tablished. This last pentasubstituted tetrahydroprotoberberine was obtained by hydro- 
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TABLE 1. '3C-nrnr (62.89 MHz) Chemical Shift Assignments' of 1, 
2. and (-bCvclanoline. 

Carbon 

c - 1  . . . . . . . 
C-2e . . . . . . . 
c-3' . . . . . . . 
c-4' . . . . . . . 
C4a' . . . . . . . 
c - 5  . . . . . . . 
C-6 . . . . . . . 
C-8 . . . . . . . 
C-8a' . . . . . . . 
c-SB . . . . . . . 
c-log . . . . . . 
c-11 . . . . . . . 
c -  12 . . . . . . . 
c-12af . . . . . . 
C-13 . . . . . . . 
C- 14 . . . . . . . 
C-14a' . . . . . . 
N-Me . . . . . . 
2-OMeh . . . . . 
10-OMeh . . . . . 
3-OMeh . . . . , 

9-OMeh . . . . , 

4-OMeh . . . . . 

lb 

106.0 
151.5 
142.0 
153.6 
123.5 

19.0 
52.1 
59.9 

113.1 
151.3 
145.7 
113.6 
123.5 
127.1 
33.9 
64.8 

119.7 
50.3 
56.1 
56.6 
60.7 
60.9 
61.7 

Compound 

T 

108.4 
148.8 
153.6 
146.0 
122.0 

19.3 
53.3 
68.1 

122.0 
152.6 
145.2 
115.8 
126.3 
128.5 
35.0 
67.9 

119.8 
51.6 
56.7 
56.8 
62.1 
62.1 
- 

113.2 
143.8 
147.6 
113.5 
122.8 
24.5 
54.9 
61.7 

125.1 
145.7 
150.1 
113.5 
114.5 
125.1 
34.9 
68.6 

122.0 
52.0 

57.2 
57.7 

- 

- 
- 

'In ppm. & = 0. 

'In CF,COOD-CDCI, (4:O.Ol). 

&Assignments may be interchanged. 

CIXI,. 

CF,COOD; data are from Yoahikawa et a!. (1 1). 

genation and further N-methylation of 4 by Me1 (2), affording a mixture (1: 1) of trans- 
and &N-methyltetrahydroanisocycline. The 'H-nmr spectrum of the mixture dis- 
played all the signals recorded with 1. 

On the basis of all collected experimental results, we propose for this new alkaloid 
structure 1, for which we suggest the name N-0-dimethylthaicanine. 

Compound 2 in eims displayed a weak molecular ion at mlz 386 consistent with 
(C,,H,,O,N), and gave, as described for 1, a typical fragmentation for A and B rings of 
trisubstituted tetrahydroprotoberberine. The ion at mlz 206 was attributable to a retro- 
Diels-Alder fission and corresponded to A and B rings bearing two Me0 groups and one 
O H  (2,5). The phenolic nature of this last one was supported by the bathochromic shift 
observed in the uv spectrum after alkalinization. The fragment at m/z 164 corresponds 
to the D ring substituted by two Me0  groups. Furthermore, the ms exhibited a peak 
[M- 14]+ mlz 372, suggesting the loss of an N-Me group. This was in agreement with 
the 'H-nmr spectrum, which exhibited an N-Me singlet at 6 3.3 1, four M e 0  singlets 
at63.82,3.88,and3.92, twoaromaticdoubletsat66.97and7.02(J= 14.3Hz,AB 
system) assignable to H- 11 and H-12, and an aromatic singlet at 6 6.50 attributable to 

A comparative interpretation of the 'H- and l3C-nmr spectra of 1 and 2 showed 
that the signal corresponding to a fifth M e 0  group at 6 61.69 was lacking in 2. Further 

H-1. 
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evidence of the lower methoxylation degree of 2 was obtained from spectral data of its 
methyl ether, prepared with CH2N2. The uv, ms, and 'H-nmr data of the methylated 
derivative were identical with those recorded for 1. Compound 2 was thus identical 
with 1, with the exception of the Me0  group fixed on C-4 of 1, substituted in 2 by an 
OH. Thus, structure 2 was assigned for this new alkaloid for which we proposed the 
name (-)-N-methylthaicanine; the stereochemistry was identical with that of 1. 

Other isolated alkaloids, N-methyltetrahydropalmatine 131, anisocycline 141, pal- 
matine 151, and stephenanthrine 161, were identified by direct comparison of their tlc 
behavior as well as their uv, 'H-nmr, and eims with those of authentic samples previ- 
ously isolated (2,9,10). 

EXPERIMENTAL 
PLANT MATERIAL.-~WS of A.  cymosa were collected near Yangambi, Zaire, in April 1990, and 

identified by Mr. Tentula, Department ofBotany, Institut de Recherche Agronomiques de Yangambi. A 
voucher specimen has been deposited in the Herbarium of the Institut de Recherche en Sciences de la Santt, 
Kinshasa, Zaire. 

GENERAL EXPERIMENTAL PROCEDURES.-M~'S were measured with a Gallenkamp mp apparatus. 
Uv spectra were recorded on a Shimadzu UV-265FS spectrophotometer and ir spectra on a Perkin-Elmer 
177 spectrophotometer. Ms were recorded wiht a VG Micromass 7070F apparatus (ei at 70 eV) and, for 
fab, on an AEI MS902S (glycerol as matrix). All nmr spectra were recorded, at 250 MHz for 'H nmr and at 
62.89 MHz for "C nmr, on a Briiker W P  250 spectrometer, using T M S  as internal reference. Optical rota- 
tions were measured on a Perkin-Elmer 141 Polarimeter. Ion exchange resin Amberhe@ IRA 400 (Cl-) 
(Aldrich, Milwaukee, WI), silicic acid (Union Chimique Belge, RPL, Belgium), Si gel 60 (E. Merck, 
Darmstadt, Germany), and neutral A1,03 (M. Woelm, Eschwege, Germany) were used for cc, and Si gel 
~CIPF,,~ (E. Merck, Darmstadt, Germany) (layer thickness: 1.0 mm) for preparative tlc. The tlc 
chromatograms were visualized under uv at 254 nm andor sprayed with Dragendorff's and potassium 
iodoplatinate reagents. 

EXTRACTION AND IsoLATION.-Powdered dry leaves (700 g)  were extracted exhaustively with 
MeOH ( 5  liters) by percolation. The MeOH extract was evaporated to dryness under reduced pressure, and 
the residue was taken up with 5% aqueous HCI (200 ml). After filtration, the solution was extracted several 
times with petroleum ether (1 liter). After alkalinization with aqueous 25% ",OH, the aqueous phase A 
was extracted seven times with CHCI, (50 ml). These combined CHCI, extracts were washed with H 2 0  
and dried on anhydrous Na,S04, then evaporated to dryness yielding the alkaloidal fraction B (30 g). The 
aqueous solution A, after extraction by CHCI,, was acidified by 3 N aqueous HCI, and the quaternary al- 
kaloids were then precipitated by Mayer's reagent. The precipitate was centrifuged and dissolved in 

TABLE 2. Chemical Shifts and Coupling Constants of the C-I, C-5, C-6, C-8, C-11, C-12, C-13, 

Proton (multiplicity) 

H-1 (s) . . . . . . . . . .  
JC-1,H-I . . . . . . . .  

Jc-s.H,-s.H~-s . . . . .  

Ha-5 (m) . . . . . . . . .  
Hb-5 (m) . . . . . . . . .  

Ha-6 (m) . . . . . . . . .  
Hb-6 (m) . . . . . . . . .  

JC-6.H,-6,Hb-6 

JH,-8,Hb-8 

]H,-S,H,-~ 

JC-8.H.-8,Hh-8 

' ' ' . ' 

Ha-8 (d) . . . . . . . . .  
' ' ' ' ' ' . 

Hb-8 (d) . . . . . . . . .  
' ' ' ' ' ' ' 

' ' ' ' ' 

-anc i~-14  Protons of 1' 

6.7 1 

3.15 
3.25 

3.65 
4.06 

5.01 

5.45 

- 

- 

- 

- 

- 
- 

- 
159.8 
- 
- 

132.0 
- 
- 

144.5 

15.8 

15.9 
145.6 

- 

- 

Proton (multiplicity) 

H-11 (d) . . . . . . .  
JH-II,H-I~ . . . . . . .  

H-12 (d) . . . . . . . .  
JH-I~,H-II . . . . . . .  
Jc-I~,H-I~ . . . . . 

Ha- 13 (dd) . . . . . . .  
Hb-13 (dd) . . . . . . .  
H-14 (dd) . . . . . . . .  

JC-II,H-II . . . . . . .  

JH,-~~.H,-II . . . . . .  
JH, - I~ .H~- I~  . . . . 
I H ~ - I ~ , H - I ~  . . . . 
IC-14.H-14 ' ' ' ' ' ' ' 

~ C - 1 3 , H ~ - 1 3 . H b - I I  ' ' ' ' 

6.90 
- 
- 

6.84 
- 
- 

3.00 
3.51 
5.66 
- 

- 
- 
- 
- 

- 
8.5 

160.1 

8.5 
161.5 

- 

- 
- 
- 
18.8 
10.0 
6.5 

149.8 
132.0 

'Spectra obtained at 250 MHz in CDCI, with TMS as an internal standard. 
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Me,CO-MeOH-H,O (6:2: 1); this solution passed through an ion-exchange resin column of Amberlitem 
IRA 400 (Cl-). The eluate and the column washings with Me,CO-MeOH-H,O (6:2: 1) were combined 
and evaporated to dryness to afford the quaternary alkaloidal fraction C (3 g). 

TREATMENT OF FRACTION B.-A fraction B aliquot (5 g). 6 x 4  on cellulose, was transferred to the 
top of a neutral Al,03 (activity 111, 150 g) column. Elution was performed with CHCI, added with increas- 
ing amounts of MeOH. Ultimate purification was obtained by preparative tlc on Si gel, using the following 
mobile phases: S,, CHC13-MeOH-2-butanone-petroleum ether (20: 10:4:7) and S,, CHC1,-MeOH- 
Me2CO-25% aqueous ",OH (27:3: 10:0.5). This procedure permitted the isolation of 1 (380 mg, with 
S,), 3 (52 mg, with S,), 4 (1 g, with SI), 5 (120 mg, with SI), and 6 (10 mg, with S,). 

TREATMENT OF FRACTION C.-Fraction C (3 g) was fractionated by cc on silicic acid (50 g) and 
eluted with CHCI, added with increasing percentages of MeOH. Further purification by preparative tlc on 
Si gel, using as solvent system CHCI3-MeOH-Et,O-25% aqueous ",OH (14:13:1.5:1.5), afforded 2 
(120 mg). 

(-)-N-O-Dimethylt~uinine Ill.-White needles (CHCI,): mp 218'; [a12'D - 102.8' (c= 0.020, 
CHCI,); uvAmax(MeOH)nm(log~)230(4.38), 280.9(3.49);irvmax(KBr)crn-'3460,2940,2838, 
1606, 1498, 1462, 1282, 1238, 1122, 1106, 1002, 984,920, 844,728; ir Y max (CHCI,) cm-' 3446, 
2942,2840, 1606, 1498, 1462, 1282, 1238, 1122, 1024,986,730,642; 'Hnmr(CDCl,, 250MHz)s 
3.0(1H,dd,]=18.8Hz,H,-13),3.51(1H,dd,~=18.8Hz,Hb-13),3.15-3.25(2H,m, H,-5and 
Hb-5), 3.62 (3H, s, N-Me), 3.65 ( lH ,  m, H,-6), 4.06 ( lH ,  rn, Hb-6), 3.84, 3.86, 3.88, 3.92, and 3.93 
(15H, s, 5 X OMe), 5.02 ( lH ,  d,]= 15.9 Hz, H,-8), 5.45 ( lH ,  d,]= 15.8 Hz, Hb-8), 5.66 ( lH ,  dd, 
J=6 .5and lO.OHz,H-14), 6.71(1H,s,H-l),6.85(1H,d,~~8.5Hz,H-12),6.91(1,d,]~8.5Hz, 
H-11); I3C nmr (CDCI,, 62.89 MHz) see Table 1; 'H-'3C-nmr and 'H-IH COSY data not shown; eims 
m/z(rel. int.){M)+400(0.8), [M-141+ 386(27.3), 385 (loo), 384(65.2), 369(15.2), 354(31.1), 222 
(12.9), 220(37.1), 164(93.9), 149(81.8);fabmsm/z(rel. int .)[W+ 400(100), [M-14]+ 386(11.9), 
370 (11.9), 236 (86.9), 220 (17.9), 206 (26.2). 

(-)-N-Methylthuicunine[2].-Whiteamorphouspowder: Ia12'D - 102. lo@= 0.014, MeOH); uvA 
max (MeOH) nm (log E) 230 (4.01), 279.1(3.20); uv A may (MeOH -t NaOH) nm (log E) 286.4 (3.44); 
'Hnmr[CDCI,-CD30D(3.9:0.1), 250MHzl83.&3.25 (3H, m, H,-13, H,-5, Hb-5), 3.31 (3H, s, N- 
Me), 3.32-3.80 (3H, m, Hb- 13, Ha-6, Hb-6). 3.82, 3.88, 3.92 (12H, s, 4 X OMe), 4 . 7 3 4 3 9  (3H, m, 
H,-8, Hb-8, -14), 6.50(1H, s, H-l), 6.97-7.02(2H,dd,]= 14.3Hz,ABsystem,H-l1,-12); I3C-nmr 
[CF,COOD-CDCl, (4:0.01), 62.89 MHz) see Table 1; eims m/z (rel. int.) {MI+ 386 (1.4), [M- 14]+ 
372 (21.4), 371 (62.8), 370 (loo), 369 (42.8), 355 (15.7), 339 (18.6), 206 (17.1), 165 (24.3), 164 
(84.3). 149 (70). 

METHYLATION OF 2 . 4 m p o u n d  2 (8 mg) was treated with CH,N, in Et,O during 24 h; further 
purification by preparative tlc on Si gel afforded a product (6 mg) whose spectroscopic data (uv, 'H nmr) 
were in agreement with those recorded for 1. 

REDUCTION OF 4.-Anisocycline E41 (200 mg), reduced by NaBH4 according to a previously de- 
scribed procedure (2), afforded (2)-tetrahydroanisocycline (150 mg) identical (tlc, uv, ms, nmr data) with 
an authentic sample of the same alkaloid we have previously identified in A .  V ~ J U  roots (2). 

N-METHYLATION OF ( +)-TETRAHYDROANISOCYCLINE.-TO (?)-tetrahydroanisocycline (300 
mg) in Me2C0 (10 ml), Me1 (1 ml) was added and allowed to stand overnight. The insoluble material (500 
mg) was filtered and crystallized from CHCI, to give white needles (200 mg), which were further recrystal- 
lized from MeOH to yield a mixture of trans- and cis-N-methyltetrahydroanisocycline salts. The 'H-nmr 
spectrum (CDCI,) of this mixture displayed two N-methyl signals, at 6 2.79 (trans) and 6 3.20 (cis). The 
'H-nmr spectrum of the mixture displayed all the signals recorded with 1 .  
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