
CONSTITUENTS OF WEST ,1FRICXN hIEDICINXL PL.L\NTS. 
XXVIII. '  ,1DDITIONXL XLKXLOIDS O F  

TRICLISIA GILLETTI 

P. 1). O\\ L-SV, L). J .  s l , . \ T i i l S j  . J .  1;. I i s . 1 ~ ~  and P. L .  SCHILI' ,  , J I L . *  

D epu r t nz e n t of P hu rvi f i  c o g n  osy , S c h  00 1 qf Phil r ni(i cy, 
1-?ii;.ersily of P i t t s b u r g h :  Pittsbirrgh, P.4 15861 

. ~ U S T I ~ . W T . -  Trirlisiii g i l ie i i i  (1)eiViId. I Staner is a woody climhcr indigenoils 1 0  
(;liaiia and other par ts  of \\'est .\Erica. 1 :~ t rac ts  of the plant have hecxn used rnedic- 
inally and as an arrow poison. Chrom:ctogrnph>- of an  e x i r n c i  of ihe leaves afforded 
the  new hisbenzy1isoq~iinc)linr di\,eiizo-p-dil)sirr alkaloids Rillet ine and isogillet in?- 
.\--oxide as well as txo other h i shen~~l i sor~uinol ine  alkaloids, ohainegine and 
s te  bisimine. 

T i i c l i s i a  g i l l e t i i  (DeJVild.) Staner is a \iood\- climber indigenous to Ghana and 
other parts of M'est .Africa (1) .  Extracts of this plwnt have been used in the 
treatment of diarrhea. pyorrhea and as an nrro\v poison (1). Earlier reporth from 
our laboratories have detailed the isolation and identification of the bistenzyliso- 
quinoline alkaloids stebisimine ( 2 )  and gilletine ( 3 )  from the le:ives, isotetrandriiie 
(2) arid trigilletiniine (4) from the >tenis :)lid roots, and COC uline ( 2 .  5 )  from the 
stems of this species. In addition, Hula et a l .  have also .solated cocsuline ( 6 )  
and phaeanthine ('7) from the stems of 1'. g i l l e t i i  as \vel1 as the oxoaporpliiiie 
alkaloid 0-methylmoschatoline ('7) and an unusual iiideno[ 1,2,3-ij]isoquiiioliiie (h). 

It was decided to  extend our previous studies of the alkaloids of the leaves of 
this species in order t o  seek a source of novel or previously uncharacterized nlkn- 
loids of potential pharmacological 01' phytochemical importance. This paper is 
to report the isolation and identification of the new bistenzylisoquinoline di- 
benzodioxin alkaloids gilletine (1) and isogilletine-Al--oxide (2) the bisbenz>.liso- 
quinoline alkaloid obamegine (3), and the reisolation of the bisljenzylisoquinoline 
base stebisimine (4). 

The dried, pon-dered leaves \\-ere 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 Ivas added to  the 
original syrupy residue. The resulting suspension \$-as filtered; the filtrate \vas 
basified to  p H  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 
TGLAI-IV in the chloroform and chloroform-methanol elutes. These bases were 
eventually separated by repeated rechromatography over both silicic acid and silica 
gel. Stebisimine, n-hich was identified by a direct comparison (ur. ir, nmr! mp) 
with an authentic reference sample, was first isolated from S t e p h a n i a  japonica 
Olenispermaceae) (9. 10) and later from -4 nisocycla g r a i z d i d i e r i  (Nenispermaceae) 
(11). This alkaloid was previously isolated from the leaves of Triclisia g i l l e t i i  in 
our laboratories some seven years ago (4). 

lPrevious paper: J .  .Vat. Prod., 43, 123 (1980) 
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Elution of column B n i t h  chloroform-methanol [(95:5), (9:l)  and (8:2)] afforded 
a mixture of t v  o alkaloids M hich, upon rechromatography over silica gel in chloro- 
form and elution with c1,loroform-methanol (17:3), gave gilletine (1). The struc- 
ture of gilletine Jjas the subject of a previous paper (3). Gilletine is not only 
the first example of a menisaiine-type alkaloid to  he isolated from Triclisia species 
but is also the first example of an alkaloid of this type to  be found outside the 
genus Cocculzls. The other biscoclaurine bases of this type include menisarine 
from Cocculzcs sarmentosus (RIenispermaceae) (12-14), normenisarine (a partially 
characterized 0-demethylmenisnrine) from Cocculus trilobus (12), and cocbulinine 
from Cocculus pendulus (15). 

Elution of column B n ith chloroform-methanol mixtures [ ( 7 : 3 ) ,  (3:2), (1 :1)] 
and methanol afforded a mixture of two alkaloids v hich was rechromatographed 
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over silica gel in chloroform. Elution of the colunin wit11 chloroforni-met liarlo 
(9: l )  gave obamegine (31, which \vas identified by a direct comparison (uv. ir. 
nmr, ms, sp rotn. nip) x i t h  an  authentic sample and by methylation to  iso- 
tetrandrine (O,O-dinietliylobamegine). Obamegine was fii,ct isolated from Ber- 
beris tsciiouoskyuria (Berberidaceae) (16) and later from S2epliaiii~i jupoi i icu  ( l leni-  
spermaceae) ( l i) ,  Thalictrzini riigoszrvi ilianunculaceae) (1 E;), Tl tn l ic f r i iv i  lzicidiiiii  

(Ranunculaceae) (19), and S u i i f h o r r l ~ i x  s in ip l ic i ss i ina  (Ranuncul t~eae j  ( 2 0 ) .  
Continued elution of the colunin ivitli cliloroforiii-methaiiiol (9 :I) afforded i-0- 
gilletiiie--\--oxide 12), nip 218-220' dec (Et,O-MeOH) : [CY]"D $216' (c 0.94. C'HC'1,- 
N e O H  [9:1]): uv,  X niax ( l l eOH)  233nni(sli) ((log E 4.49),  229(sh) (4.34), 2401,4,55). 
2E9(3./IJ) and 2SG(sh)(3.75); i r .  v niax (I<&) 3 3 8 )  e n - '  ibr) lSF\5, 1500 and 1270. 
T1:e nmr spectrum indicated the pre-;ence of one low field .\--methyl group at  62.65 
(5% 3H), tn-o 0-methj-! groups at  3.83 (.Q. 3H) and 3.65 i s .  3H) and nine aromatic 
plotoils from G.05-7.65 with one broad proton 5inglet at  64.30 for a S-H function 
and c'5.1 for a phenolic l iydroq- group. The inns:, spectrum slio\\.ed the molecular 
ion at  m e 594 (2Tc) and other signific:int fragment ions at  vi e 5'78 (ICJcrc), 332 
( T ) ,  331 (29). 1 i G  (4) and 57 ClCXl). 1;iiially. the base afforded a blue color on 
treatment with a mixture (1 :1 j of concentrated sulfuric and nitric acid:;. The lon- 
field -\--methyl ,signal (62.85) in the nnir spectrum 13. 21, 2 2 ) ,  tlie 11-16 ion ( i n  e 

pectruni (21. 2 2 ) .  and tl:e color reaction (3. 23) .  collectively con- 
est of the spectral da ta .  were indicative of a dibeazo-l.4-tliosi~i. 

monophenolic. bis~enz~-lisoquiiioline-.\~-or;ide containing one secondary aniiiio 
group (24-27). 

Ti eat nierit of isogillet ine--\--oxide T\-it 11 su1furou.k acid afforded a base \\-hose 
q e c t r a l  properties (uv, ir, nnir) and nip were identical to those of gilletine (1). 
Thus.  it remained onlJ- to Le estab1iil:ed with n-liich nitrogen atom in tlie parent 
all<aloid tile oxide n-as associated and tl:e ~tereochemistr\- at C-1 and C-1'. The 
nnir cileniical shift values for the -\--nietliyl groups of .\~-nietliylgilletine ( 3 ) .  .I-.@ 
dirnethylgiIIetine (6) and related h s e s  have heen postulated as 62.55-2.61 foi, 
1 - 2  (Ring -4) and 62.41-2.43 for S-2' 1King D) ( 3 ) .  Since gilletine 1ia.s only 
one .Y-metli>-l group (62.42 [ 3 ] )  t o  begin with and since the .\--methyl group of 
isogilletine -.\--oxide was already shifted dow~field.  tlie return of this downfield 
signal t o  62.45 in the sulfurous acid reduction product whose spectral propertie:, 
and nip were identical x i t h  those of gilletine. confirms the position of the oxide :it 
5-2 '  in ring D. Since the specific rotation of the reduced product [a]"D $21(1' 
i c  0.21, MeOH) differed significantly from naturally occurring gilletiiie [ C ~ ] ' ~ D  +294' 
( C  0.X. I l eOH) .  it appeared the naturally occurring .\--oxide \vas a dia.+tereois3nier 
of gilletiiie and was, therefore. named isogilletine--\--oxide. The deterniination 
of the stereoc1:ernistry of the tn-o a nimetric centers nt C-1 and C-1' lr-ill have to 
await the isolation of further yuan ies of tlie a1l;aloid eo t?iat reductive cleavage 
to the reepective monomers follo\i-ed by cd .studies may be utilized (28'). I t  is 
unlikely that isogilletine-.\--oxide is an  artifact formed during the isolation pro- 
cedure since it can he detected by thin-layer chromatograph\- in fresh extracts of 
T .  g i l l e f i i .  To our knon-ledge, this is tl?e first reported isolation of a nienisarine- 
type alkaloid .\--oxide from nature. Llll;aloid .\--oxides have been previously 
revien.ed (21. 29). and it was suggested that many allialoids might occur naturally 
in the form of their .\--oxides (21, 29). Furthermore. numerous plant families 
contain alkaloid-.\--oxides, including Gramineae. Polygonaceae. Rubiaceae. Sola- 
naceae. llonimiaceae, Ranunculaceae. Boraginaceae. Conipositae. Orcliidaceae. 
and llenieperniaceae ( 2 2 ) .  These .\--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). 

EXPERIMENTAL3 
PLAST hi.\TEnI.%I,.-The plant material used in this study was collected by hlr .  Philip D. 

Owusu in the eastern rain forest region near Oda in Ghana from .January t o  hfay, 1976. A 
voucher specimen is on deposit at the Ilepartment of Pharmaceutical Chemistry, Faculty of 
Pharmacy, Universitj- of Science and Technology, Kumasi, Ghana. The whole plant was 
dried and ground to  coarse powder. 

EXTR.KTJON, 1'RACTIOS.ZTlON .\SD CHROMATOGRAPHY .-Powdered leaves (12 kg) were per- 
colated with methanol (50 liters) and the methanol evaporated to  a syrupy residue (400 g ) ,  
The  dried marc from the extraction was treated with dilute hydrochloric acid ( 5 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 (57;). The resulting suspension was 
filtered: the filtrate was basified t o  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 : l )  (150 ml), adsorbed onto silicic acid (150 g) ,  and chromatographed over a 
column of silicic acid (coliinin A)  (1.5 kg) in hesane. After elution with hesane (2.5 l i ters),  
hexane-chloroform (4: l )  (8 l i ters),  hesane-chloroform (1:4) 16 l i ters),  and chloroform (10 li ters),  
elution n i t h  chloroform-methanol mixtures [(99:1) (4 l i ters),  (49:l) (3 l i ters),  (24:l) (5 liters), 
( 9 : l )  ( 3  liters), ( 8 : 2 )  (4 liters) and (1: l )  (4 liters)] afforded a combined fraction (23.6 g) of an 
alkaloid niisture. This misture was dissolved in hesane-chloroform (7:3) (25 ml) and rechroma- 
graphed over a column of silicic acid (column B) (GOO g) in hexane-chloroform (7:3). rlfter 
elution n i t h  hexane-chloroform mistures [(7:3) (3 liters) and (1:l) (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)]. 

IROL.\TIOK OF smmsimsE (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 l i ter)  and chloroform-methanol mixtures [(99:1) 
(1 l i ter) ,  (98:2) (1 liter)], elution with chloroform-methanol (955)  (I l i ter)  afforded fine white 
needles of stebisimine (41 (100 mg),  mp 227-229"; [a]*% 0" (c 0.27, CHC13); identical by direct 
comparison (uv, ir, nmr, nip) with an authentic sample available in our laboratory. 

ISOL.ITIOX or Tcuf-i\-.-The mother liquors from the crystallization of stebisimine afforded 
a white amorphous residue of TGLhI-IT- (8 mg), mp 139-142", which awaits the future isolation 
of additional quantities for final structural analysis. 

ISOL.~TIOS or GILLETISE (1) .-Elution of column B with chloroform-methanol mixtures 
[(99:5) (4.5 l i ters),  (9O:lO) (4 liters) and (80i20) (4 liters)! afforded a combined alkaloid frac- 
tion (4.6 9) .  Chromatography of this fraction over silicic acid (35 g)  In chloroform (1 l i ter)  
and chloroform-methanol mistures [(19:1) (1 l i ter) ,  (9 : l )  (1 l i ter) ,  (4:l)  (1 li ter)]  afforded a 
residue (3.2 g j  which was rechromatographed over a column of silica gel G (50 g) in chloroform 
and chloroform-methanol mistures. Elution with chloroform-methanol (17:3) (1.5 l i ters) 
yielded a residue (2.1 g) which, on treatment with ether, afforded fine white needles of gilletine 
(1) (1.6 g) ,  mp 174-176 [aI2*n +294" (c 0.56, hIeOH);  uv, X m a s  (MeOH) 237 nm (log t 4.34), 
274 (sh) (3.33), 290 (3.41) and 301 (sh) (3 .36):  ir, Y m a s  (KBr) 3520 cm-' (br) and 1505; nmr, 
62.42 (s, 3H,  S C H a ) ,  3.91 ( s ,  3H, OCH3), 3.95 (s, 3H, OCHs), 4.35 (br,  s, I H ,  KH), 5.16 (s, l H ,  
OH, D,O exchanged), 6.11 (s, l H ,  ArH) ,  6.53 (s, 2H, ArH), 6.82 ( s ,  2H, 4rH) ,  6.90-7.07 (m, 2H, 
ArH) and 7.59-7.68 (In, 2H, ArH);  ms, hl+ nile 578 (33%) for ,C3jH34N206, 352 (21), 351 (lo()), 
337 (2) and 176 (27) whose structure has been previously described (3) .  

ISOLATIOS or omhmGIm (3) .--Elution of column B with chloroform-methanol mixtures 
[ (7:3)  (1 li ter) ,  (6:4) (1 li ter) ,  (5.5) (2 !iters)] 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- 

The  uv 
spectra were obtained on a Perkin-Elmer model 202 recording spectrophotometer in methanol, 
and the i r  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 &(pmrn) 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 for thin-layer chromatography. All solvents were evaporated under reduced pres- 
sure at 40". 

Melt ing  points were taken on a Fisher-Johns Apparatus and are uncorrected. 
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methanol mixtures. Elution with chloroform-methanol (9.2) (800 nil) afforded a residue 
(250 m g j  which, upon treatment with benzene, gave white crystals of ohaniegine 13, 1180 mg), 
nip 171-173"; [ C X ] ~ * ~ ,  +143" ( ~ 0 . 5 8 ,  C'IfC'l ;) ;  I I V ,  X max (1IeC)II) 283 nni lloge-1.22) ir, vmax (Eiur) 
3400 cn-1 (br) ,  2920, 1585, 1500, 1270, 1220 and 1110: nmr, 62.28 i s ,  311, NCl f s ) ,  2.17 ( s ,  31~1, 
S C H 3 ) ,  3.75 is, 3H, OCHj) ,  3.8(i is,  313, OCII,), 5.65 (ljr, s, 211, 011) exchanged with 1130, 
G.05-7.35 (ni, 101%) .-irIT): nis? 11- t i l  e 594 (1Y,) for CshHj,S2Oc, 579(3), 403(8j, 402(4lj 3821211, 
381(64,) 367(231, 192(47j, 191(1001 and 171(21); identical by a direct cumparison (uv ,  ir, nmr, 
mp) with an authentic sample available in our laborator?-. 

COS\-EI:SIOS 01. O I L ~ ~ I E C I S E  TO O , ~ - I ) I ~ I E T H Y L O I I . ~ ~ ~ E ~ , I S E  (ISOTETI:ISDI:ISE) .-Tu ohaniegine 
13) (20 mgj in methanol 120 ml)  was added ethereal diazo methane 120 nil) prepared by the 
addition of potassium hydroxide (0.4 g j  in methanol (10 mlj  to  l)iazald4 12.54 g)  in e ther  (30 
mlj .  The mixtiire u-as alloxed to stand for 18 hours and evaporated: the resiilting oil was 
chromatographed over a small coliimn of silicic acid ( 2  g~ in chloroform. 1:lution a i t h  chloro- 
form-methanol (95:5) afforded O-O-dinieth?.lobaniegine (isotetrandrine I (17 nig) as a white 
residue, mp 179-181": :CXjZ4D +122" f c  1.88, CHCl,), identical by direct comparison (iiv> ir, nmr, 
ms, sp rotn, mp) t o  a reference sample available in our laboratory. 

ISOL.\TIOS 01- I s o G I L L E i I ~ E - s - o X I D E  ( 2 )  .-Continlied eliltion of column C with c1iloroforn-i- 
methanol (9:l J (850 nil I afforded a residiie (110 mgi which, upon t rentment with chloroform- 
methanol ( 9 : l  1 ,  afforded a xhi te  residue of isogilletine-S-oxide 12) 180 mgi ,  nip 218-220" dec; 
[ c x ] ? ~ ' ~  +216" (c '  0.94, CHCI,-AleOH [9 : l ] ) :  i i v ,  h niax N e O H )  223 nm ish) (log e 1,49j, 229 ish) 
11.511. 240 ( 4 . 5 5 1 .  289 (.?.Poi and 296 ishi ( 3 . 7 5 ) :  ir. u mas i I iBr)  3380 cni-l (b r i ,  2930. 1585, 1500, 
1455, 1430, 1370, 1270, 1225 1210, 1165, 1125, 1140, 990, 870, 830, and 750 n m r ,  62  S5 (s, 313, 
S C H ,  , 3 S3 ( s>  3H, OCHUi,  3 85 ( F ,  3H OCH-)  I 3 0  chr s ,  IH, S H ) ,  5 10 (br s, 111, OH) ,  0 05- 
7 65 (ni, 9H,  ArH) ms, 11- vi e 594 (iCc) for C,,HJ?O-, 578110), 352(71, 351(29), l i G ( 4 )  and 
57 (100 1 

REDC-CTIOS 01' ~SOhl~~~~ISE-~'-O~~~E.-Isogi~~etine-~~~-ozide (21 (50 nig) w a s  dissolved in  
sulfurous acid5 ( G C ; )  13 ml) and allowed t o  stand overnight. The resulting solution was basi- 
fied with ammonium hydroside to pH 8-9 and extracted with ether (20 m l )  1 2 5 )  and chloro- 
form (20 ml)  1 2 5 ) .  The ether and chloroform solutions were pooled to  affurtl a rrsidue (45 
mg) which was chromatographed over a small coliimn of silicic acid (5  g) in chloroi'orni. Elu- 
tion with chloroform (20 ml) afforded gilletine as a m-hire residue (35 mg), mp 16,'-170"; [CY]% 
+210' (c 0.21, AleOH) identical t o  gilletine by direct comparison iuv, ir, nmr, mp) but differing 
in specific rotation. 
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