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FORE ABSTRACT.—TFour new bisbenzylisoquinoline alkioids were obained from Py b
T RaR ozantha. These are (4)-2-northalrugosine {31, (F)-bisnerobamepine {4), (4 -bisnorrhal .
rugosine {5], and (+)-pycnazanchine {7]. They were accompanied by the known dineest §)-2-
norobamegine {1}, which is the main alkaloid, (+)-2-norberbamive {21, ard (& -dapimoline

(61,

- Among the Menispermaccae, the genus Pyenarrbena belongs to che e-ibe Triclisieac.
The eight recognized species of Pymarr/}wm are widely diseribured in Incomalaysia, the
castern Himalayas, south China, and northeast Australia (1-3). The spucies Fyvenarrhera
ozantha Dicls is a liana found mainly in che forested mountaing of New Guinea, New
Ireland, and Vaouatu (2-14). The sample scudied in our work, consisting of stems, had
been collected by one of us (P.C.) on Vaté Islund, Vanuacu,

Phyrtochemical investigation had been previously conducted va some Pyomarrion
species: P manillensis (5), P. novoguineensis (synonym: P. wustralicna) (6-8), . luirifoli
(9-11). The idencified alkiloids proved to be mainly bisbenzyiisoquinolines. A New
Guinean specimen of P. czantha had been subjected in 1972 to a <‘h‘:mir‘:=.i and nhar-
macological study during = screening of rumor inhibitory plants (12} Two bistenzvi-
tecrahydroisoquinolines were isolated, and their strucrures were csmbnsnu. as ()-2-
norobamegine and (+)-bisnoraromoline.

RESULTS AND DISCUSSION

The stems of P. ozantha were extensively extracted by che usual procedure tor cheir
non-quaternary total alkaloidal content (0.35%). Crude alkaloids were subjected o
column chromatography and preparacive tle, thus leading to the isolation of seven polar

! alkaloids.

All these alkaloids were bisbenzylisoquinolines with two aryl ether bands. Five of
‘them incorporated 8-7" and 11-12" ether linkages: (+)-2-norobamegine {1}(nain al-
kaloid), (+)-2-norberbamine [2], (+)-2-norchalrugosine [3], (+)-bisnorobamegine
[4], and (+)-bisnorthalrugosine [5]. The two other dimers were bonded chrou.q'n 7-8'
and 11-12 ether Iml\dz;es (+)-daphnoline {6} and (+)- pycmzmthmc 7Y, The bisco-
claurine dimers 3, 4, 5, and 7 are new. Alkaloids 1, 2, and 6, al Iready 1se lm:d from dif-
ferent sources, especially from Menispermaceae species, were identified by comparison
with known physical and spectral data (13-15)..

The first new alkaloid to be characterized was (+)-2-northalrugosine {31,
C36H38N706 (M™ 594). The secondary amine function ‘was deduced from che occur-
rence on the 'H-nmr spectrum of only one N-methyl smgler at & 2.49 ppm. Also in-
structive was the mass spectrum which incorporated two imporcant peaks at m/z 3G7
- (91%) and 184 (100%). These fragments represenced the upper half of the molccule

with one and two positive charges and arose from easy cleavage of the benzylic bonds.
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The nmr spectrum of (+)-2-northalrugosine, indicated around structure 3, is very
close to that for (+)-2-norobamegine {11, The most obvious difference was the presence
of an additional O-methyl singlee ac & 3.96. Turning to the mass spectruin, the peak ar
mlz 367 corresponding to the upper bisisoquinoline moiety of the dimer was the same
for 1 and 3, indicating'a similar substitucion for this portion of the inolecules. On the
ocher hand, the molecular peak (w/z 594) of compound 3 was 14 a.m.u. larger than for
1, leading to placement of the additional methoxyl group ac C-12.

The structure of 3 was then confirmed by its N-methylation, using HCHO-
NaBH, to (+)-thalrugosine {8]. The nmr spectrum of 8 showed two N-methyl
singlets at 8 2.33 and 2.53. The appearance of the new N-methyl sxgrml ac 5 2.33 al-
lowed the placement of the secondary amine fuaction of 3 at position 2. The 1-R, 1'-§
configuration of 3 was deduced from chemical correlation with (+)-thalrugosine [81.

The next two new bisbenzyltetrahydroisoquinolines were closely re lated to each
other and to (+)-2-norobamegine {1} and (-+)-2-northalrugosine {31.

(+)-Bisnorobamegine {4}, CyH 4N,O,;, exhibited a mass spectral molecular
weight (M™ 566) and a base peak (n/z 353, upper part of che dimer) which were amu
smaller than for (+)-2 nur()lmmcgmc [1].°A p(.‘dk.l())//“' 380(750) (M 17D wasalsoin
good agreement wich a berbamane skeleton, Moreover, the nmr specirum of (+)-bis-
norobamegine, summarized around expression 4, is close to chac for 1. Two remarkable
differences, however, prev vailed involving abscncc of uny N-mechy! singir'r aned thie dis-
placement of the H-1" signal from § 3.68 in norobamegine {11 to & .01 in the nor
analog 4. Such a patrern is observed whenever an N-methyl tetrahydroben-
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zylisoquinoline is compared with the corresponding sceondary winine (13) Theretore,
an additional 2’ secondary amine funcrion must be presentin -, The 1100575 absolaie
configuration of (+)-bisnorobamegine {4} was indicated by its N-methyieran o (7
obamegine [91(15,19).

The scructure of the third new aikalowd, (+)-bisnorthalrogosioe [3], € 1L BLO), L
was inferred from that of € 'T‘)-I.)ISH(H‘UD(HHC}:;!ﬂ‘..‘ [§]. The mass spoctrnan of 5 inacated o
nwlecutiar weight ol S80 (14 a.muu. more than for 4y, Bue che base peadki s, 353, re
sulting {rom double benzylic cleavage, wis the saine i che vwe compounds, The o
difference in the nmr spectrum of 3 was an extra O-mcthyl singlee azar & ‘-.‘_? P,
which, because of the mass speceral data, was assigned to C- 120 The twe o methesyd
groups (8 3. 78 and 3.92) are located ar C-6and 6, respen tively. ss im ¢ -l et zosine
(8], (+)-obamegine {97, and their nor derivacives, the presence o s nytf:- ::‘," bag 7
leads to a change in conformation which 1s reflected in the PHenmr rectrie. Ly 2 down-
ficld shilt of the 6" -methoxyl sipnal to the vicinity of & .0 fnsiead ol e e waloe
of @ 3.6 (19). The G -mcthoxyl group downheld shit aned i ‘-}.’.‘l Ao tionol 3
painted o the 1R, 1'-5 absoluce conbiparation, and this was esrablishioe b vemethy -
lacion of 3, which yiclded (- )-thalruge sine {8].

The last new alkalord at our disposal was (+)-pycrazanthine {71

1O N0,

PO Ve
jol

(M™ 96.4). Te amounsed o unly ca. 9.97% of the crude :11'}:.=.loid of Pz and s,

thercfore, isolated it minuie amounts., <

In the mass specirum of 7 che molecular fon at s 502 5 the Dase po IR VRN

upper part of the dimer is aor observed as such. The facr rhag beneylic cfe oo np e
?

3
<
wlecule did noc owe coppreren o] Fivgg coran arnratic o Bor B2 e mr ey
molecule did nucsucur suggested thatan imine oranaromauc rines Bor B o pevaens,
Tlus observation was in good agreement with the av o sjpecorem, whies el nveent
bachochronuc shuios buel epen bhasificaoon and acidiicartm s Lt zi‘. Carni e o

phenolic zroups as well as tconjugaced Imine ora pyridine moicy s 1o Mo overrhe
occurrence in the mass spectrum of Ch)-pyenazanchine {7 or two poaks o Lol

M* "y and 1744 furcher consirm this view,

The ninr spectrum or 7 in CDOD displayed a two-proten A syeram o .70 dind
8.26 d. /=6 Huy, wpical of the pyridine matety within @ rrue ssoqueneline auchen,,
Noteworthy also was the absence of any N-methyl sivnal and e prowoce of 1w
methoxy! singicrs av © -.03 and 4,08, In devrerared pyridine, he oo oo e

pared at Fs 3,73 and 3.7 ewo doublets ar @ Es0 and 575, with aferae s o Hog con-
stant of 13.4 Hz, are due to the two geminal protons of thie C-ot boney hic o belear add-

jacent o rh(' pyridine rin
] (-Mutt 1\]hlu’l (CH .
(HCHG-NabdH ), y:c!ucd N,O,O-ceimechylpyonazandhine {10} N7 00 6 wineh
proved to be more soluble in the usual organic solvents than pycaaznathise tselt, The
nmr spectrum of 10 in CDCly is very close to the spectrum for stephaseiine (18). Ie
exhibited one N-methyl signal (3 2.53 s) and four methoxyl singlets ar 8 351, 3.85,
3.98, and 4.01; the two most upfield are new. The two-proton AB system of thie
pyridine ring could also be vbserved (3 7.46 d and 8.48 d, /=06 Hz). The two geminal
protons of the C-a methylene located on the same side us the xsvcjxum*‘m ']-lLl;J\ reso-
nated as two vne-proton doublets 2t 6 4.52 and 5.29 (/= 11 Hz). A one-proron
doublet at § 4.80 (/= 1.7 Hz) was attribured to H 10. Three one-proton singlurs were
assigned to 1H-8 (5 5.98), H-5 (d () 53), and H-5" (3 6.98). Finally, the prosence of dhe
H-1 signal upfield at 8 3,58 and of the N-methyl Singlet av & 2,53 allowed us o place
the isoquinoline nucleus on the right hand side of dimer 10 (19).
The summacion of these data allowed us toassign the structure of (+)-0-
methylstephasubine (18) to our (+)-N,0,0-trimethylpycnazanthine {10, so that chese

'8
NJ) of (f)-pyenacanthine {7), iollowed by 2oiyluien
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structures are idencical. ‘The 1-8 configuration was indicated by the positive sign of the
speciiic roacion,

The weak solubility of ¢ F)-pycnazanthine [7] itself barely permitted us to record
the nmr spectrum in deurerated MeOH, and this spectruin could be only partially in-
cerpreted. The chemical shift of the methoxyls (ewo singlets at ® 4.03 and 4.08)
suggested placement of one phenolic hydroxylbat C-7' and one methoxyl group at C-6'.
On the other hand, it was not possible to locate with certainty the second methoxyl and
the remaining phenolic group between positions 6 and 12, However, in the course of
the work undertaken by one of us (FL.G.) on atkaloids isolaced from another Menisper-
maceous plant and belonging ro che same scrucrural type (19), a complete study of a
compounl identival with N.0,0-trimethylpyenazinthine [10] showed thac the two
most downlicld methoxyl signals represented those at C-6.and C-6". This fact when ap-
plivd o pycnazanthine {71 would be in favor of placing the methoxyl at C-6 and the
phenulic ydroxylar C-12. This conclusion is in good agreement with the occurrence in
P ocoidg of (B)-daphnoline [6], which incorpurates the same substitutions. Presently
it'is not  essible warrive ata firm conclusion regarding che structure of pycnazanthine.

Al thie biscockwine alkaloids isulated in chis work from the stems of P. gzantha are
phenolic and include at least one secondary amine function. Pycnazanthine [7] isa new
exatmple o a rather rare bishenzylisoquinoline type incorporating a fully aromatic
isoquinoline moicey. By compartson with the work published by the Australian group
C12) ona New Guinean speeimen of 120 ozantha, we have isolared from our New Hebri-
Jean sample the same alkaloid (+)-2-norobamegine [1] and also six other dimers,
wmely 2 to 7. We did not find che daphnoline-related alkaloid bisnoraromoline that
has been described by Loder and Nearn (12). This difference may be caused by the dif-
ferent geugraphic origin of the species investigated. Such differences in alkaloidal con-
tent have already been pointed out for Menispermaceae species gathered in different
couneries, specially for Pyonorrhena guineensis (7) and Albertisia puapuani (20).

EXPERIMENTAL

SPECTRAL METHODS .~=Uy spectra were recorded in MeQH oa a Unicam SP1800. Optical rotation
[ty was measured with @ Schmide-1aensch polarimerer type Polareronic I Ms were run ona VG Micro-
rss 7O specrometes W), Undess stared otherwise, 'Henmie spectra were recorded in CDCLy ar 200 or 360
Mite, wich TMS as internal standand; chemical shifes are reporeed in 8 (ppm) units.

DL s MATERIAL — The stems of P gzantha were callecred in December 1982, in Vaté Island (Van-
watu) s Baie-Frangois (Vaté §.W ) and in Mararisu (Varé N.E.). The identification has been confirmed
by L L. Forman, Voudher specimens are kept in Port-Vila, Vanuaru, and in the Museum National d'His-
roire Naturce de Pans, under the references PC. V. 1850 and SS.V.72, +< -

EX 1 1ACTION OF CRUDL ALK ALOTDS. —Ground stems (875 g) were macerated in petroleum ether to
Overact nonspolar compounds (Maver negative). The desiceated plant material was then wetted with 109
Ni O selution and subsequendy extracted with CH,Cly in a Soxhlet type apparatus. The extracr was
conerntiatad, and the alkalods were purified first by acidification (2% HC, then by basification
(NE1.O1h wich CHLCT as the orzanic sulvent. The CH,Cl, layer was taken to dryness, yielding 3.11 g of
crude athadonts as bases (03950 of dried stems). Quarernary alkaloids were extracted subsequently with
MO tha was evapotated under reduced pressure. The alkaloids were dissolved in 268 HC, chen precipi-
tated by Mayer's reagent as the wdumercurates (34.5 g), which have not yer been studied.

ISOLATION OF Al KALOIDS. —The non-quaternary crude bases were chromatographed ona column of
Sioacd (0 Merck GO for dey wsing CF 1.Cl-MeOH-NH,OH (95:5:0.5; thea 90:10:1). Final purifica-
tion was vhramned by preparative de on Si gel plates using the same svlvents. Monitoring of the separacion
amd sdenttying the alkaloids were done using ready made plates (Kieselgel 60F Merck) with CH,Cl -
MeOTENELOM containing 3-15% of MeOH and 0.5 or 19 of NH,OH, or with McCN-CgHg-EtOAc-
N1 ,0H (10:30:20.10). Detection of the alkaloids was made with Deagendorit's reagent or wich FeCl,
(0.5M, 1nilyin perchlonic ucid (35%, 90 ml) and heat. The following alkaloids were isolated {percentage/
crude bases), ald amarphous: (4)-norobamegine {1] (309%), (+)-2-norberbamine {2] (10%), (+)-2-nor-
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thalriansine 131 977, (¢ -bonorobamepine [§] (2260), (F)-bisnurchalrugosine {51 (37%), (+)-
daplinodine 1O} (157, aned G+ )-pyenazanchine [7)(0.9%). Known alkaloids 1, 2, 6, were identified by
there physival wnd specesal dasa (13, 14), which are not cepurted again herein.

- 2eNor vabid G 3] —Cy H NSO Tadn +209° (00,16, CHCL); uv N max nm (log €)

Idace oy, 2o 00 OH 2HE 298 ms wifz (G8) 994 (M7, 12), 593(7), 368(22), 367 (91), 353 (10,
31aaisy, 300l 192034, 1)0(“0) 184 (100), 178 (22), 174 (29), 161 (24).

NeNMEriivLviioe oF 3 - =The alkaloid (28 mg) in McOH (1 ml) was stirred and HCHO (30%; 0.2
mly bl d dotlwer i mua Liter by NaB L (30 mg) added over 30 min at room temperature. The solution
wa adried wieh HHO SCand then basified with NHOH, and the product extracted into CH,Cl, that was
wittiied, ddried over, Na,50 and tken to dryness; 24 mg of (+F)-thalrugosine {8] was collected; irs {a]D,
inass, amr, and i spectra apreed with literacure (13-15), .

('?")-Bi.\f\’()H()Hf‘..‘-ﬂ‘(,i.\ : 4] —Cy H 4 NLOg; [add +260° (¢ 0.65, CHCLy); uv A max am (log €)

2320480, 2R 3T O 246, 288 ms mfz (S6) 566 (M, 7), 565 (13), 389(73, 354(23), 353 (100),
T Se 178 (03 177 ting, 175 (12). Alkaloid 4 was N-mechylated as sbove; work up led to (+)-

abamicime 191,19 in w5 7 vield.

Cr B )HALRUGOSNE [S). ———(l;.,Hx NLOg; []D +142°(c 0. 13, CHCL ;. uy A max nm (log
£) AU CLANY, 2SS 080 UEE 242, 288 ms 2 (C0) 980 M T ), 5797, 565 (1), 517 (5), $32(2), 389
(3, 3T %), 3540100, 303 ciom), 192 (36), 178 (23), 177 (273, 160 (17). N-methyviation of 5 as above
yickded o R ) adhadiacosine (801 3-19).

CUEPYenAZAaN T T 0 NGO [ 1RO 00,29, Ml )H) uv A mmax nm (log €3 230
RERR TN 1S RN U O O B .7) : x‘ﬁ‘w(% SUROH™ 207,290,364, H ' 2065, 320, 37 2 ms iz, 2)SG2(M T, 100),
ST SR A2 920 3, 28T (O, 178 (1Y, 174 (13); TH nme (CD O, 90 M 4,03 (s, OMe),
Aol Ny G G, h-...-‘ 0.90-7 43109 aremanc H), 770408, J=61Hz 67-HDY, 3 2d, J=6 He, 3'-

SN ST PUTRE SUSSRAN —-/‘I duid T a20my) ii<’<m\'cd in CH /'\""(;‘*‘ {202l was O-
i cated beoerea HTHD N rude O menaylired produce was chen Nemethylae §as above, and the
L cofiyaded oot was purdied by preparanive olc on g }\.md"m GOF 294 Mook plate, wsing as
eline e DG A el ’—Nh‘()Ii POU 1009 S of CRRENLO O-tnimethy iy aazanthine {10]

. '
AR R A R L |

cr N e Pernin ey i AZANTIINE [TO) -0 H L NLO iuln + | ""'. 0os, CHL ) uy

Mbcs o (et os®shu o0 280 03.78), 3173, 72 OH 7 unchanged; H™ 293, 203, 363 mis m/z (%)
(e o :m-;f*‘ Sudel ]y, ’)")l‘\7‘) JO2NT D, 2060, ”()\3) 189¢ 5, 183(5), 17-1(23);
M (U i v MY 2% a s, 2o M), 3.5 1 s, 7-OMe), 3,58 (br. s, 1-HD, ’..‘\‘w», 12-OMes, 3.98

and e L s 65 OMOL RS2 amd $.2902d, )= 1 Hz, ' -CH,), 480, /=1 7 Hz, 10-H1, 5.98
VI GG ey, Ao 9 HD, o -7 0 (), Garcmane Hy, 7,460 S =6 Hz, 4 HD, 848 (4, =6
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