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ABsTrRacT.— Triclisic gilletri (DeWild.) Staner is a woody climber indigenous to
Ghana and other parts of West Africa. Iixtracts of the plant have been used medic-
inally and as an arrow poison. Chromatography of an exiract of the leaves afforded
the new bisbenzylisoquinoline dibenzo-g-dioxin alkaloids gilletine and isogilletine-
N-oxide as well as two other bisbhenzylisoquinoline alkaloids, obamegine and

stebisimine.

Triclisia gilletii (DeWild.) Staner is a woody climber indigenous to Ghana and
other parts of West Africa (1). Extracts of this plant have been used in the
treatment of diarrhea, pyorrhea and as an arrow poison (1). LEarlier reports from
our laboratories have detailed the isolation and identification of the bisbenzyliso-
quinoline alkaloids stebisimine (2) and gilletine (3) from the leaves, isotetrandrine
(2) and trigilletimine (4) from the stems and roots, and cocsuline (2, 5) from the
stems of this species. In addition, Huls e/ al. have also isolated coesuline (6)
and phaeanthine (7) from the stems of 7. gilletii as well as the oxoaporphine
alkaloid O-methylmoschatoline (7) and an unusual indeno[1,2,3-ijlisoquinoline (8).

It was decided to extend our previous studies of the alkaloids of the leaves of
this species in order to seek a source of novel or previously uncharacterized alka-
loids of potential pharmacological or phytochemical importance. This paper is
to report the isolation and identification of the new bisbenzylisoquinoline di-
benzodioxin alkaloids gilletine (1) and isogilletine-N-oxide (2), the bisbenzyliso-
quinoline alkaloid obamegine (3), and the reisolation of the bisbenzylisoquinoline
base stebisimine (4).

The dried, powdered leaves were percolated with methanol and the solvent
evaporated to afford a syrupy residue. The dried marc from the extraction was
treated with dilute hydrochloric acid and filtered, and the filtrate was added to the
original syrupy residue. The resulting suspension was filtered; the filtrate was
basified to pH 8-10 with ammonium hydroxide and extracted with chloroform.
Chromatography of the chloroform extract over silicic acid (column A) in hexane,
hexane-chloroform mixtures, chloroform, and chloroform-methanol mixtures af-
forded a mixture of five alkaloids in the chloroform-methanol fractions. Combi-
nation of these fractions and chromatography over silicic acid (column B) in
hexane-chloroform then chloroform and chloroform-methanol (98:2) afforded a
mixture of stebisimine (4) and an incompletely characterized alkaloid designated
TGLA-IV in the chloroform and chloroform-methanol elutes. These bases were
eventually separated by repeated rechromatography over both silicic acid and silica
gel. Stebisimine, which was identified by a direet comparison (ur, ir, nmr, mp)
with an authentic reference sample, was first isolated from Stephania japonica
{(Menispermaceae) (9, 10) and later from Anisocycla grandidieri (Menispermaceae)
(11). This alkaloid was previously isolated from the leaves of Triclisia gilletii in
our laboratories some seven years ago (4).

1Previous paper: J. Naf. Prod., 43, 123 (1980).
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Elution of column B with chloroform-methanol [(95:3), (9:1) and (8:2)] afforded
a mixture of two alkaloids which, upon rechromatography over silica gel in chloro-
form and elution with chloroform-methanol (17:3), gave gilletine (1). The strue-
ture of gilletine was the subject of a previous paper (3). Gilletine is not only
the first example of a menisarine-type alkaloid to be isolated from T'riclisia species
but is also the first example of an alkaloid of this type to be found outside the
genus Cocculus. The other biscoclaurine bases of this type include menisarine
from Cocculus sarmeniosus (Menispermaceae) (12-14), normenisarine (a partially
characterized O-demethylmenisarine) from Cocculus trilobus (12), and cocsulinine
from Cocculus pendulus (15).

Elution of column B with chloroform-methanol mixtures [(7:3), (3:2), (1:1)]
and methanol afforded a mixture of two alkaloids which was rechromatographed

CH,0

CH,0

R=R,H A:B:§
Ry R,=H, N-2' OXIDE
R;=CH,,R,H A:=B:=§
R7R,“CH, A:B:§

1
~
2
s
5
~
6
~~

//,H

CH,0
O N
“NCH,

CH,0
O ~N




JAN-FEB 1981] OWUSU ET AL.: ALKALOIDS OF TRICLISIA GILLETTI 63

over silica gel in chloroform. Elution of the column with chloroform-methanol
(9:1) gave obamegine (3), which was identified by a direct comparison (uv, ir,
nmr, ms, sp rotn, mp) with an authentic sample and by methylation to iso-
tetrandrine (0,0-dimethvlobamegine). Obamegine was first isolated from Ber-
beris Ischonoskyana (Berberidaceae) (16) and later from Stephania japonica (Meni-
spermaceae) (17), Thalictrum rugosum (Ranunculaceae) (18), Thalictrum lucidum
(Ranunculaceae) (19), and Nanthorrhiza simplicissima (Ranunculaceae) (20).
Continued elution of the column with echloroform-methanol (9:1) afforded iso-
gilletine-\-oxide (2), mp 218-220° dec (Et:0-MeOH); [«]**p +216° (¢ 0.94, CHCl—
AMeOH [9:1]); uv, » max (MeOH) 223nm(sh) (log € £.49), 229(sh) (+.54), 240(4.33),
289(3.80) and 296(sh)(3.75); ir, » max (IXBr) 3380 em™* (br) 1585, 1500 and 1270.
The nmr spectrum indicated the presence of one low field N-methyl group at 62.85
(s, 3H), two O-methyl] groups at 3.83 (s, 3H) and 3.85 (s, 3H) and nine aromatic
protons from 6.05-7.65 with one broad proton singlet at §4.30 for a N-H function
and ¢3.1 for a phenolic hydroxy group. The mass spectrum showed the molecular
lon at m,e 594 (29) and other significant fragment ions at m e 378 (1097), 332
(7), 331 (29), 176 (4) and 57 (100). Tinally, the base afforded a blue color on
treatment with a mixture (1:1) of concentrated sulfuric and nitrie acids. The low
field N-methyl signal (62.83) in the nmr spectrum (3, 21, 22), the M-16 ion (m e
5378) in the mass spectrum (21, 22), and the color reaction (3, 23), collectively con-
sicered with the rest of the spectral data, were indicative of a dibenzo-1,4-dioxin,
monophenoclic, bistenzylisoquinoline-YV-oxide containing one secondary amino
group (24-27).

Treatment of isogilletine-V-oxide with sulfurous acid afforded a base whose
spectral properties (uv, ir, nmr) and mp were identical to those of gilletine (1).
Thus, it remained only to ke established with which nitrogen atom in the parent
alkaloid the oxide was associated and tlie stereochemistry at C-1 and C-1'. The
nmr ckemical shift values for the V-methyvl groups of N-methyvlgilletine (5). N.0-
dimethylgilletine (6) and related bases have been postulated as 52.55-2.61 for
N-2 (Ring A) and §2.41-2.43 for N-2' (Ring D) (3). Since gilletine has only
one N-methyvl group (62.42 [3}) to begin with and since the N-methyl group of
isogilletine -V-oxide was already shifted downfield, the return of this downfield
signal to 62.45 in the sulfurous acid reduction product whose spectral properties
and mp were identical with those of gilletine, confirms the position of the oxide at
N-2'in ring D. Since the specific rotation of the reduced produect [a]*p +210°
(e 0.21, MeOH) differed significantly from naturally oceurring gilletine []?®p +294°
(c 0.56, MeOH). it appeared the naturally occurring V-oxide was a diastereoisomer
of gilletine and was, therefore, named isogilletine-\-oxide. The determination
of the stereochemistry of the two asvmmetric centers at C-1 and C-1" will have to
await the isolation of further quantities of the alkaloid so that reductive cleavage
to the respective monomers followed by ed studies may be utilized (28). It is
unlikely that isogilletine-V-oxide is an artifact formed during the isolation pro-
cedure since it can be detected by thin-layer chromatography in fresh extracts of
T. gilletii.  To our knowledge, this is the first reported isolation of a menisarine-
type alkaloid Y-oxide from nature. Alkaloid N-oxides have been previously
reviewed (21, 29), and it was suggested that many alkaloids might oceur naturally
in the form of their V-oxides (21, 29). Furthermore, numerous plant families
contain alkaloid-\-oxides, including Gramineae, Polvgonaceae, Rubiaceae, Sola-
naceae, Monimiaceae, Ranunculaceae, Boraginaceae, Compositae, Orchidaceae,
and Menispermaceae (22). These N-oxides have been reported for many dif-
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fering alkaloid classes such as monomeric and dimeric indole, pyrrolizidine, quino-
lizidine, aporphine, tropane, pyridine-pyrrolidine, piperidine and bisbenzyliso-
quinoline (22).

EXPERIMENTALS?

PranTt MaTERIAL.—The plant material used in this study was collected by Mr. Philip D.
Owusu in the eastern rain forest region near Oda in Ghana from January to May, 1976. A
voucher specimen is on deposit at the Department of Pharmaceutical Chemistry, Faculty of
Pharmacy, University of Science and Technology, Kumasi, Ghana. The whole plant was
dried and ground to coarse powder.

EXTRACTION, FRACTIONATION AND CHROMATOGRAPHY.—Powdered leaves (12 kg) were per-
colated with methanol (50 liters) and the methanol evaporated to a syrupy residue (400 g).
The dried mare from the extraction was treated with dilute hydrochloric acid (5¢;) (7 liters)
and filtered. The filtrate was added to the original syrupy residue, and the resulting mixture
was diluted to 10 liters with dilute hydrochloric acid (59;). The resulting suspension was
filtered; the filtrate was basified to pH 8-10 with ammonium hydroxide and extracted with
chloroform (10 liters) (4X). The resulting chloroform extract (62.3 g) was dissolved in chloro-
form-methanol (4:1) (150 ml), adsorbed onto silicie acid (150 g), and chromatographed over a
column of silicic acid (ecolumn A) (1.5 kg) in hexane. After elution with hexane (2.5 liters),
hexane-chloroform (4:1) (8 liters), hexane-chloroform (1:4) (6 liters), and chloroform (10 liters),
elution with chloroform-methanol mixtures [(99:1) (4 liters), (49:1) (3 liters), (24:1) (5 liters),
(9:1) (3 liters), (8:2) (4 liters) and (1:1) (4 liters)] afforded a combined fraction (23.6 g) of an
alkaloid mixture. This mixture was dissolved in hexane-chloroform (7:3) (25 ml) and rechroma-
graphed over a column of silicie acid (column B) (600 g) in hexane-chloroform (7:3). After
elution with hexane-chloroform mixtures [(7:3) (3 liters) and (1:1) (3 liters)], the column was
eluted with chloroform (3 liters) and chloroform-methanol mixtures [(99:1) (1.5 liters) and
(98:2) (1.5 liters)].

IsoLaTioN or STEBISIMINE (4).—The chloroform and chloroform-methanol fractions were
pooled to afford a residue (8.4 g) which was rechromatographed over silica gel G (50 g) in
chloroform. After elution with chloroform (1 liter) and chloroform-methanol mixtures [(99:1)
(1 liter), (98:2) (1 liter)], elution with chloroform-methanol (95:5) (1 liter) afforded fine white
needles of stebisimine (4) (100 mg), mp 227-229°; [«]?p 0° (¢ 0.27, CHClI;); identical by direct
comparison {(uv, ir, nmr, mp) with an authentic sample available in our laboratory.

IsoLaTion or TéLm-1v.—The mother liquors from the crystallization of stebisimine afforded
a white amorphous residue of TGLM-IV (8 mg), mp 139-142°, which awaits the future isolation
of additional quantities for final structural analysis.

IsoLatioNn or GIiLLETINE (1).—Elution of column B with chloroform-methanol mixtures
[(99:5) (4.5 liters), (90:10) (4 liters) and (80:20) (4 liters)] afforded a combined alkaloid frac-
tion (4.6 g). Chromatography of this fraction over silicic acid (35 g) in chloroform (1 liter)
and chloroform-methanol mixtures [(19:1) (1 liter), (9:1) (1 liter), (4:1) (1 liter)] afforded a
residue (3.2 g) which was rechromatographed over a column of silica gel G (50 g) in chloroform
and chloroform-methanol mixtures. FElution with chloroform-methanol (17:3) (1.5 liters)
vielded a residue (2.1 g) which, on treatment with ether, afforded fine white needles of gilletine
(1) (1.6 g), mp 174-176 []?®p +294° (c 0.56, MeOH); uv, A max (MeOH) 237 nm (log ¢ 4.34),
274 (sh) (3.33), 290 (3.41) and 301 (sh) (3.36); ir, » max (KBr) 3520 ecm™! (br) and 1505; nmr,
32.42 (s, 3H, NCH.), 3.91 (s, 3H, OCH3), 3.95 (s, 3H, OCHs), 4.35 (br, s, 1H, NH), 5.16 (s, 1H,
OH, D;0 exchanged), 6.11 (s, 1H, ArH), 6.53 (s, 2H, ArH), 6.82 (s, 2H, ArH), 6.90-7.07 (m, 2H,
ArH) and 7.59-7.68 (m, 2H, ArH); ms, M* m/e 578 (339;) for Cs;HsuN:Qs, 352 (21), 351 (100),
337 (2) and 176 (27) whose structure has been previously described (3).

IsoLaTiON OF OBAMEGINE (3).—Elution of column B with chloroform-methanol mixtures
[(7:3) (1 liter), (6:4) (1 liter), (5.5) (2 liters)] and methanol (2 liters) afforded a residue (5.3 g)
which was rechromatographed over silica gel G (90 g) (column C) in chloroform and chloroform-

3Melting points were taken on a Fisher-Johns Apparatus and are uncorrected. The uv
spectra were obtained on a Perkin-Elmer model 202 recording spectrophotometer in methanol,
and the ir spectra were determined on a Perkin-Elmer model 257 recording spectrophotometer
in potassium bromide pellets. The nmr spectra were recorded in deuterated chloroform on a
Hitachi Perkin-Elmer model R-24 high resolution spectrometer with tetromethylsilane as
internal standard and chemical shifts recorded in §(pmm) units. The optical rotations were
measured on a Perkin-Elmer model 241 polarimeter. Silicic acid (100 mesh) (Mallinckrodt)
and silica gel G (Camag) were used for column chromatography, while silica gel G (Camag)
was used cfor thin-layer chromatography. All solvents were evaporated under reduced pres-
sure at 40°.
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methanol mixtures. Elution with chloroform-methanol (9.2) (800 ml) afforded a residue
(250 mg) which, upon treatment with benzene, gave white erystals of obamegine (3) (180 mg),
mp 171-173°; [« Jnh +143° (¢ 0.58, CHCl,): uv, )\ max (MeOI) 283 nm (log e4.22) ir, » max (KBr)
3400 em™! (br) 2920, 1585, 1000 1270, 1220 and 1110; nmr, 82.28 (s, 311, NCHy), 2.47 (s, 3H,
\CHa), 3.75 (s 3H, OCIL) 3. 8() (s, 3H OCHy), 5.65 (br, s, 2H, OII) e\changed with l) O
6.05-7.35 (m, IOH -\rH) ms, M~ n, 6094 (42¢¢) tor CaH N z()ﬁ, 049(3) 403(8), 402(4}, 382(21)
381(64,, 367(23), 192(47), 191(100) and 174(24); identical by a direct comparison (uv, ir, nmr,
mp) with an authentic sample available in our laboratory.

CONVERSION 0I' OBAMEGINE TO (,0-DIMETHYLOBAMEGINE (ISOTETRANDRINE).—To obamegine
(3) (20 mg) in methanol (20 ml) was added ethereal diazo methane (20 ml) prepared by the
addition of potassium hydroxide (0.4 g) in methanol (10 ml) to Diazald* (2.54 g) in ether (30
ml). The mixture was allowed to stand for 48 hours and evaporated; the resulting oil was
chromatographed over a small column of silicic acid (2 g) in chloroform. Llution with chloro-
form-methanol (95: o) afforded O—O-dimerhylobamegine (isotetrandrine) (17 mgj) as a white
residue, mp 179-181°; [a]?'p 4-122° (¢ 1.88, CHCl;), identical by direct comparison (uv, ir, nmr,
ms, sp rotn, mp) to a reference sample avqllable in our laboratory.

ISOLATION OF ISOGILLETINE-N-OXIDE (2).— Continued elution of column C with chloroform-
methanol (9:1) (850 ml) afforded a residue (110 mg) which, upon treatment with chloroform-
methanol (9:1), afforded a white residue of isogilletine-N-oxide (2) (80 mg), mp 218-220° dec;
[&]Pp +216° (¢ 0.94, CHCL,-MeOH [9:1]); uv, A max (MeOH) 223 nm (sh) (log « 4.49), 229 (sh)
(4.54), 240 (4.55), 289 (3.80) and 296 (sh) (3.75): ir, » max (KBr) 3380 cm™! (br), 2930, 1585, 1500,
1455, 1430 1370, 1270, 1225, 1210, 1165, 1125, 1140 990, 870, 830, and 750; nmr, 52 85 (s, 3H,
\CHS/,383 (s, ?H OCH;. ), 3.85 (< 3H, OCH, 3) 1.30 (br~ 1H \H) 5.10 (br s, 1H OHj, 6. 05~
7.65 (m, 9H, ArH); ms, M- mive 504 (¢ Ce) for CyH; 4\00 548 (10), 302(;) 301(29), 176(4) and
57(100).

REDUCTION OF ISOGILLETINE-N-OXIDE.—Isogilletine-N-oxide (2) (30 mg) was dissolved in
sulfurous acid® (6¢7) (3 ml) and allowed to stand overnight. The resulting solution was basi-
fied with ammonium hydroxide to pH 8-9 and extracted with ether (20 ml) (2X) and chloro-
form (20 ml) (2X). The ether and chloroform solutions were pooled to afford a residue (45
mg) which was chromatographed over a small column of silicic acid (5 g) in chloroform. Ilu-
tion with chloroform (20 ml) afforded gilletine as a white residue (35 mg), mp 168-1707; [«]**D
+210° (¢ 0.21, MeOH) identical to gilletine by direct comparison (uv, ir, nmr, mp) but differing
in specific rotation.
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