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Abstmet-The Isolation of strychnine and brucme from seeds of Strychnos panamensu Seem from Guate- 
mala, Central Amerrca, IS reported The alkaloids, 0 1% of each, were found only m those seeds which were 
mature and capable of germmatlon, immature and overmature seeds were not found to contam either of the 
two bases This 1s the iirst time that strychmne and brucme have been ldenttied wth certainty m an Amencan 
species of Strychnos Together with the results of previous work, S panamensis has now been shown to 
contain alkaloids of the strychnine, dlabohne, and bls-quatemary types 

INTRODUCTION 

STRYCHNINE (I) was found together with brucme (II) for the first time m the seeds of the 
Asian Strychnos nux-vomzca L. (Logamaceae)’ and later also m those of S. zgnatzi Berg.’ 
Since then, strychnine and brucme have been shown to be present m other Asian Strychnos 
species, e.g. the seeds and bark of S gauthierana Pierre ex Dop (S pierrzuna A. W. Hill)394 
and the seeds of S cinnamomzfoha Thwaltes 5 

Strychnine has been found m only one African species, viz m the root bark and branch 
bark of S. icuJa Ball1 6-g which seemingly may contam up to about 6% of it, the bghest 
percentage so far known to occur naturally Recently, 4-hydroxystlychmne (III) has also 
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been found m the root bark of S zcaja 6 There 1s some evidence that brucme may be present 
m the branch bark of S cocculozdes Bak and m the root bark of S spznosa Lam (S lokua 
A Rich ) g 

Seeds of S Iuczda R Br from Australia have been shown to contam strychnme and 
brucme l”*l l 

Strychnine 1s always accompamed by other, generally minor, alkaloids of the strychnine 
series [e g Chydroxystrychnme (III), the colubrmes (IV), brucme (II)], of the pseudo 
series [e g pseudostrychnme (V), the pseudocolubnnes (VI), pseudobrucme (VII)], and of 
the N-methyl-set-pseudo series [e g lcapne (VIII), vomlcme (IX), novacme (X)] 

VII OCH, OC"> H OH 

R R’ R” 

VIII4 H H ,c.,tn. xvn mvasurmr 
IXH H OH “OnllClM 

x OCH, OCH, H NomCl”C 

R 

XI COW, Gdw4~W 

XI1 ” M.,md-Gumltch.Id.hyd. 

Related to strychnine 1s dlabohne (XI) (and deacetyldlabohne (XII) = Wleland- 
Gumhch aldehyde), which was obtamed for the first time from the bark of S dzabolz 
Sandw.12 from Guyana, South America, then from the fruits of S zgnafzz Berg.13 of 
Malayan ongm, and more recently from the bark of S hennzngszz Gllg14 from South Africa. 

Dlabohne (XI) has also been isolated from several Strychnos species of Central and 
South America S. chlorantha Prog , S rondeletzozdes Spruce, S panamenszs Seem, S 

Jobertzana Ball1 , S solerederz Gllg, S castelnaeana Wedd ,I5 as the major component of the 
tertiary bases from the stem and root barks of these plants 
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The only quaternary base known so far from Astan Strychnos species 1s the monomeric 
C-mavacurme (XVII), isolated from the root bark of S nux-vomzca cultivated m Guatemala 
from Indochmese seed l6 Tins compound has also been found to occur m several South 
Amencan spectes S macrophylla B Rodr , 5’. dzvarzcans Ducke, S toxlfera Rob Schomb , 
S. amazonzca Kruk , S froeszz Ducke, S mztscherlzchrr Rtch Schomb var. amapenszs Kruk 
et Barneby, S. subcordata Spruce, S melznomana Badl., S parvzfolza DC , generally m the 
stem bark l5 

Although the alkaloid composttton of many species of Strychnos from South America 
has been mvesttgated,15*r7 so far only tertiary alkaloids belongmg to the dtabohne group or 
quatemary alkaloids I8 have been found, and never alkaloids of all three groups strychmne 
type, dtabohne type, and quaternary type. Strychnine, although closely related structurally 
to dtabohne and thus to the bts-quaternary alkaloids, has therefore been considered charac- 
ten&c of Asian, African, and Australian Strychnos species 

We now report on the exammation of the seed of S panamenszs Seem , a species growmg 
from Mexico to Colombia and prevtously investigated by us rg The samples, whtch were 
collected m Guatemala, were classtfied as overmature, mature and capable of germmatlon, 
and nnmature. Only the mature seeds capable of germmatron gave an alkalotdal extract, 
from which we have isolated strychnme (I) and brucme (II) 

This isolation of strychnme and brucme from the seeds of S panamensrs lends some 
support to an early claim by Graham y Ponz 2o that strychnine and brucme are present m 
the seeds of S. tabascana Sprague et Sandw , a point prevrously discussed at some length by 
one of US.~~ This species 1s closely related to S panamenszs and the seeds are used by the 
Mexicans on account of then high toxtclty to kill dogs and other animals 

The alkalords were extracted from the mature seeds of S panamenszs by treatment wtth 
acetic acid and then fractionated by counter-current dtstnbutton according to the method of 
Galeffi et al 22 Two alkaloids were finally isolated rn a pure form and tdenttfied through 
their phyaco-chemical and chromatographtc behavrour as strychnme (I) and brucme (II), 
respectively The yield was about O-1 % of each alkaloid 

This 1s the first time that strychnme and brucme have defimtely been found m an 
American spectes of Strychnos and the assumption that strychnine 1s character&m of non- 
Amencan species 1s no longer correct. Tertiary and quaternary alkaloids were obtained 
previously from the bark of S panamenszs I9 While among the tertiary alkalords dtabohne 
(XI) was characterized,, the quaternary bases were found to comprise fluorocuranne 
(XIII) and alkaloids K (XIV), F (XV), and G (XVI) Hence, this 1s also the first example of a 
Strychnos species m which strychnme, dtabohne, and his-quaternary alkaloids have been 
found together, thus supportmg a common btogenettc ongm for all Strychnos alkalotds 
However, m this connectton rt must be borne m mmd that Schlatter et al 23 have shown that 
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deacetyldlabohne (Wleland-Gumhch aldehyde) (XII), a theoretlcally possible common pre- 
cursor of the strychnine and bls-quaternary alkalotds, 1s not a precursor m the blogenesls of 
strychnme m S nux-vomzca 

It 1s Interesting to observe that recently Angenot et al 24 have Isolated quaternary 
alkaloids from S usambarenszs Gllg-a species of troplcal Africa, the root bark of which 1s 
used m Rwanda for the elaboration of an arrow poison which exhlblts curanzmg propertles. 
This finding shows that m African Strychnos species as well all three types of alkaloids 
occur 

EXPERIMENTAL 

Colz’ectzon The samples of Strychnos panamenszs seeds were from the collectlon Armando Gurllen 2019 
Mumclpahty of Chlcacao, a few kdometres from the radway statlon Nahualate, Suchltepequez, Guatemala, 
altitude 500 ft They were identified by one of us (B A K ) 21 The seeds were classified as overmature, 
mature and capable of germination, and Immature 

Extractron All three types of seeds were subnutted to the extraction procedure for both tertiary and 
quaternary alkaloids, but only the sample mdlcated as capable of germinating gave a certain amount of 
extract We report here only the extraction of the mature seeds capable of germmatlon 

Seeds (1 kg) were ground and percolated with three lots of 5 % HOAc for 24 hr each time The combined 
percolates were baslfied with NaHC03 and extracted twice with CHC13 The CHC13 extracts, after being 
washed with water and dried over anhydrous Na2S04, were evaporated to dryness 0 22 G residue was 
obtained The alkaline aqueous phase was then brought to pH 2 with 10 % aq HCl and a saturated aqueous 
solution of plcrlc acid added An abundant precipitate formed, which was collected and washed with 
water The picrate was dissolved m the munmum amount of acetone and the solution was passed through 
a Dowex 2 x 4 column (Cl- form) equlhbrated with acetone-Hz0 (9 1) The same mixture was used for the 
elutlon, wluch was monitored with cerlc sulphate reagent After evaporation of the solvent, 5 5 g residue was 
obtained, comprlsmg the chlorides of the alkaloids 

Separatzon and zdentzfcatron of the alkalozds The chlorides were fractionated by counter-current dls- 
trlbutlon m a Craig apparatus between EtOAc and HZ0 The separation was followed by means of TLC on 
slhca-gel plates usmg benzene-EtOAc-NHEtz (7 2 1) After 4000 transfers (recycling), tubes 130-199 con- 
tamed a homogeneous chloride-free fraction, the residue from which crystalhzed m EtOH The crystallme 
product was identified as strychmne from its m m p and IR and NMR spectra 

A better separation of the alkaloids was obtained by the partrtlon method at variable pH For this, the 
alkaloids were distributed between CHC13 and M/15 phosphate buffer After 400 transfers at pH 7, 500 at 
pH 6 5, 600 at pH 6, 300 at pH 5 5, and 600 at pH 5, two homogeneous fractions were obtained, m tubes 
145-199 and 85-144, respectively The solutions were baslfied with NaHCOs and extracted with CHC13 
After evaporation of the solvent, two alkaloids were obtamed 

The first one, from tubes 145-199, strychnme, crystalhzed m EtOH and had m p 268”, undepressed on 
admixture with the authentic base, X “GzF 254,278 (shoulder),and 288 (shoulder) nm, v”$$ 1650 (C=O of 
a-plpendone ring) and 1610 and 1490 cm-’ (C=C phenyl), 6 CDC’3* 5 57 (1 H, t, J = 7 Hz, C-22 proton), 
7 O-7 3 (3 H, m, C-l, C-2, C-3 protons), 8 08 ppm (1 H, q, J = 8 Hz, J’ = 2 Hz, C-4 proton), mass spec- 
trum m/e 334 (M+ , base peak), 144, 143, and 130 

The second alkaloid, from tubes 85-144, brucme, also crystallized from EtOH and had m p 178”, 
undepressed on admixture with the authentic base, h “2:: 263 and 301 nm, +$& 1650,1610, and 1490 cm-’ 
(assignments as for strychnine), S CDC’3 3 81 and 3 86 (2 x 3 H, 2 x s, 2 x OCH, group), 6 75 (1 H, s, 
C-l proton), and 6 75 ppm (1 H, s, C-4 proton), mass spectrum m/e 394 (M+ , base peak), 204, 203, and 190 

* Relative to TMS as Internal standard 

24 L ANGENOT, A DENOEL and M GOFFART, J Pharm Belg 25, 73 (1970) 

Key Word Index-Strychnos panamenszs, Loganaceae , strychnine, brucme, mdole alkaloids 


