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Abstract-The leaves of Strychnos walhchmna Steud ex DC from Bangladesh contam lcalme and novacme as 
their maJor alkaloids Smaller amounts of strychmne, brucme, pseudostrychnme, pseudobrucme, N-methyl- 
set -pseudo-p-colubrme, lChydroxylcaJme, strychnine N-oxide, and brucme N-oxide are also present The new 
bases 1Chydroxynovacme and 1caJme N-oxide have been isolated 

INTRODUCTION 

CERTAIN recent studies have shown that the alkaloid rmxture m some leaf samples of 
Strychnos nux-vomzca L contams a large proportion of N-methyl-see -pseudo bases ’ We 
have exammed the alkaloids present m the leaves of the related species S walllchmna 
Steud ex DC m order to determme whether this preponderance of N-methyl-set -pseudo 
bases also occurs m other Asian species 

RESULTS AND DISCUSSION 

Of the ca 1% partially purified alkaloid nuxture isolated, about three-quarters has been 
separated mto identified components (Table 1) Among the less common alkaloids 
obtained are N-cyano-set -pseudostrychnme (2h) and N-cyano-set -pseudobrucme (21), 

which are dscusscd elsewhere,2 N-methyl-see -pseudo-/I-colubrme (2c), recently obtained 
from the fruit perlcarp of S nux-vomlca, 3 IbhydroxyicaJme (20, previously found m the 
leaves of the African S ~CUJU Ball1 ,4 1Chydroxynovacme (2g), the 2,3-dlmethoxy analogue 
of the previous base, and a compound which appears to be the N-oxide of 1caJme (2a) 
These last two alkaloids are new and we first estabhsh their structures before going on 
to discuss the results of our analysis 

The spectral properties of 2g (see Experimental) closely resemble those of novacme (2e) 
and they show that the base 1s a 2,3-dlmethoxy-substituted N,-acydlhydromdole In the 
MS the molecular ion peak 1s at m/e 440, suggesting the presence of one more oxygen atom 

* The work reported here 1s taken tram the Ph D thesis submltted to the Umverslty of London (1972) Present 
address of A K C Natural Drugs Resedrch Institute B C S I R Labordtorles, Chlttagong, Bangladesh 

’ SEFEOVI?, P, DUBKAVKOVA. L and TORTO, F G (1968) Planta Med 16, 143, MAIER, W and GROCER, D 
(1968) Phurm Zentralhalle 107, 883, CHATTERJEE, A and BASA, S C (1967) J Ind Chem Sot 44, 663, BISSET, 
N G and PHILLIPXIN J D unpublished work 

z &SET N G CHOUDHURY A K dnd WALKER, M D (1974) Phvtochemrsfr \ 13, 255 
3 BESET, N G and CHOUDHURY, A K (1974) Pkyrocher~z~rtr~~ 13,265 
4 BISSET, N G , DAS, B C and PARELLO, J (1974) Trtrdwdron m press 
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TABLE 1 ALKALOIDS ISOLATI u FROM THF I ~AVES OF .Srr~‘thnoc wallrthranu 

Alkaloid “<, Obtdined Alkaloid ‘IO Ohtdlned 

Strychnine (la) 0 009* N-Methyl-w -pseudo-/I-colubrlne (2~) 0 0003 
Bruune (ld) 0 005* Novdcine (2e) 0 126t 
Strychnine N-oxide 0003* 14-Hydroxqrcdlme (2t”) 001X 
Brucme Iv-oxldt 0 cil2* 14Hydroxyno\acme (2g) 0 007 
Pseudostrychmne (le) 0021 IV-Cyano-trv qseudostrychmne (2h) 0011 
Pbeudobruane (If’) 0 001 Jv-C~ano-wr -pseudobrucme (21) 0 0007 
kdJlnC (26) 0 121t Icqmc V-oxide 0 0006 

_______ 

* fan ddditionalOO53”, of mlxed strychmne strychnine ‘V-oxide + bruclne,blucme k-oxide fractions 
t + an addItIona 0 120:;, of nnxt,d vz<?lmc t novdcme fractions 

than m 2e which has its molecular Ion peak at ~n/e 424, the broad IR absorption at 
3400 cm-’ and the broad NMR slgnal at 6 3 5, which disappears on deuteratlon, show 
that the oxygen atom IS present as an OH group The NMR spectrum &so has a l-hydro- 
gen quartet at 6 4 85 (J 1 1 - 12 Hz, J’ 4- 5 Hz) Such d slgnal 15 observed m the spectrum 
of 14-hydroxylcajme (2f) and it 1s assigned to H-12,4 and the downfield posltlon results 

from deshleldmg by the OH group at C-14 (1,3-dldxial reldtionshlp) Slmllar conslder- 
atlons apply here The J values for the H-12 signal m the spectrum of 2g mdicdte that 
the stereochemistry is the same ds in 2e dnd other Str~dmos dlkdloids The MS of the new 
bdse, with the ‘mdole’ peaks dt nzjr 190 203 and 204, the presence of penks dt /n/c) (269). 

270 and 285, and the absence of peaks at VI/P 330 dnd 369 4 confirms the suggested struc- 
ture of 16hydroxynovacme (2g) 

(1) 

(la) R = R,=R2=R3= H 

(lb) R= R,=H, RZ=OH, R3=H 

(1 c) R = H, Rl=OMe,R2=OH, R3=H 

(Id) R=R,=O&,R2=R3=H 

(le) R=R,=Ra=H, R3=OH 
(1 f) R = Rt= OMe,R,= H, R,=OH 

(2) 

(2a) R = Rr=R2=R3=H, R4=Me 

(2b) R = R, = Ii, &=OH, R3=H, R4=Me 

(2~) R = OMe,R,= R:!= R3= H, R4=Me 

(2d) R = H, R,=OMe, R2=OH, R3=H,R4=Me 

(2e) R = Rt=OMe,Rz=R,=H, R,=Me 
(2f) R = R,=R,=H, R,=OH, R,=Me 
(29) R = Rl=OMe,R;!=H, Rs=OH, Rq=Me 
(2h) R = R,=RB=R3=H, R4=CN 

(21 1 R = R1=OMe,Rz=R3=H, R,=CN 

The spectral properties of the new N-oxide (see Experimentdl) point to similarity with 
lcajme (2a) However, a peak m the MS at m/e 380 indicates the presence of an ddditional 
oxygen atom ds compared with 2a which has its molecular ion peak dt r??/r 364 The NMR 
signal for the N-methyl group is at 6 3 27, while m the spectrum of 2a it IS at ?I 2 06, this 
considerable paramagnetlc shift IT plausibly explained as resultmg from deshleldmg by an 

5 HCKIELF, C (1969) Trtrahrdro~7 Lrttws 2713, and references Llttd therem RirRNra G ,md SCHICKI ~11s R 
(1971) Ann Ch~‘m 746, 65 
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oxide function on the same nitrogen atom *y5 Reduction of the N-oxide with Zn-SN HCl 
gives a product having a Rf value m two systems similar to that of 2a The compound 
is therefore formulated as 1caJme N-oxide Attempts to synthesize It were unsuccessful 

Altogether, 14 alkaloids have been isolated and identified (Table 1) The N-methyl- 
set -pseudo alkaloids IcaJme (2a) and novacme (2e) are the major components of the nux- 
ture and together they make up ca 80% of the alkaloids identified In contrast, strychnme 
(la) and brucme (Id), together with the correspondmg N-oxldes and pseudo bases (le) and 
(If), amount to only ca 9% This predommance of the N-methyl-set -pseudo bases over 
the normal and pseudo bases IS thus m agreement with some of the previously reported 
analyses of the alkaloid rmxtures m S nux-vom~a leaves 1 Other analyses,6 however, mdl- 
cate that the normal bases strychnine and brucme may be the major components Alka- 
loids of the normal series are formed mainly m the roots’ and it has been suggested’ that 
as the alkaloids move up the plant to the leaves there IS a gradual converslon via the N-ox- 
ides and bases of the pseudo series to alkaloids of the N-methyl-set -pseudo series That 
this conversion process may be subject to seasonal influences could be at least a partial 
explanation for the different findings m the various analyses 

The lsolatlon of 14-hydroxy-N-methyl-set -pseudo bases 1s of some interest Alkaloids of 
this type have already been found m the leaves of the African S ZCUJU 4 The 1Cposltlon m these 
and related alkaloids 1s equivalent to the 5-posltlon m the lrldold loganm A label at this 
posltlon m loganm IS retained throughout the blosynthesls of mdole alkaloids,’ it IS there- 
fore possible that the 14-hydroxy group could be introduced at the start through blosyn- 
thesis from a 5-hydroxylogamn rather than logamn However, no 14-hydroxy bases of the 
normal and pseudo series are yet known, and although 5-hydroxy-n-ldolds have been lso- 
lated from several plants, they are not yet known to occur m Strychnos species lo 

Strychnos wullzchzuna occurs m Sri Lanka, south and north-east In&a, Bangladesh, North 
Vietnam, south China, and the Andaman Islands I1 Recently, Basset and Phllhpson have 
re-analysed seeds from south India I2 The mam alkaloid IS 4-hydroxy-3-methoxystrych- 
nine (lc) and it 1s accompanied by a little strychnine, 4-hydroxystrychnme (lb). and bru- 
cme, small amounts of the correspondmg N-methyl-set -pseudo derivatives (2d), (2a), (2b), 
and (2e) are also present lc and 2d have been found m the seeds and leaves of S wulh- 
chmnu samples from Sri Lanka and south India, but they are not present m samples from 
Bangladesh, North Vietnam, and the Andaman Islands l3 The difference m the composl- 
tlon of the alkaloid rmxtures m the samples from the two regions 1s distinct, but it seems 
not to be accompanied by any clear-cut morphological differences m the plants 

* In the MS of the N-oxide the peak at m/e 321 (100%) corresponds to the loss of 59 m u from the molecular 
ion which has Its peak at m/e 380 (8%) (m& 271, mzals 271 05) This locates the oxygen atom on the mtrogen 
bridge Loss of the extra oxygen from the molecular ion gives a peak at m/e 364 (20%) It seems that the presence 
of the extra oxygen atom facilitates fragmentation of the nitrogen bridge (see Ref 4) 

6 QUIRIN, M , LEVY, J and LE MEN, J (1965) Ann Pharm Fr 23, 93, BISSET, N G and PHILLIPSON, J D 
unpubhshed results 

’ SCHLATTER, C , WALDNER, E E , SCHMID, H , GROGER, D , STOLLE, K and MOTHES, K (1969) Helc Chzm Acfa 
52,776, HEIMBERGER, S I and SCOTT, A I (1973) J Chem Sot Chem Commun 217 

* BISSE~, N G and PHILLIPSON, J D (1971) J Pharm Pharmacol 23, Suppl 2448 
’ BATIXRSBY, A R (1971) m The Alkalozds (SAXTON. J E , ed), Vol 1, p 31 (Speclahst Perio&cal Reports), The 

Chermcal Society, London 
lo PLOUVIER, V and FAVRE-BONMN, J (1971) Phytochemlstry 10, 1697 
I1 BISSET, N G and PHILCOX, D (1971) Taxon 20, 537, BISSET, N G (1972) Lbydza 35,95 
I2 BISSET, N G and PHILLIPSON, J D (1973) J Pharm Pharmacol 25,563 
I3 BISSET, N G and PHILLIPSON, J D unpubhshed work 



In contrast with other samples of S wall~humn and samples of S nt~~-~wmu no 4-hy- 

droxyalkalolds--4-hydroxystrychnme (1 b) dnd vomlcme (2bt- -were Isolated during the 

present analysis 

EXPERIMENTAL 

Sourtr urld idwl$mton of the plmt mtmcI/ T ~~ullrc/wnu leaves wtxe collected b) A K C wth tht help of the 
Forest Ranger Rang] Chtrra Jury Range Sllhet Bangladesh m September 1968 The mnterldl WAS IdentlhLd 
bv N G B and Mr D Ph~lcox dt the herbarIum of the Royal Botanic Gdrdtns Kcu Voucher specimens L~IC 
kept m the Dep,utment of PharmaLv ChLlucd ( ollcgc 

Srpuratro,~ of the ulhulordt The crudt ,dk,\lolds (19 >5 g) \vcere chrom,ttographcd ow \lhcd gel (d~tl\ltj 1) Ctr 
2 I CHCl,~MeOH (49 1) W‘IS pds\ed thlotlgh the Lolumn bLfort the hr>t d]kd]old-pouttvL lrdctlon\ cmei& 
50.ml frdctmnr were thLn collcctLd ,md ,dtcl c.hcck TLC combined mlo 9 group, T~L groups v,eie mo5tlq \cp.lr- 
dtLd furthcl hq plepar,ltlvc TLC Hov,L\er thL vqme nov‘icme frdctlon\ (goup 3) urte ILLhlonldt(~@r‘tphLd 
owr dlumma (actlwtq III) dnd cluttd wth C,,H, EtOAc (I 7 3) I.lkewI\t thL stl vchnlne btu~inc fr&tmn\ (group 
7) were rwhromatogrdphed O\LI dlurnmd (dcnvttv III) clutcd wth C ,,I+, FtOAc (I I ) FtOAc Ft04c MtOH 
(17 3) and MeOH ,rnd then ful ther pur!hLd b\ prcpdr,rrl\e TLC 

Group Eluant ] rdctlon 
Flu ted 

(g) 

CHCl,-MeOH 49 1 I 2 0 26 It If 
CHCI,-MeOH 49 I 16 I x0 It 2h 21 ‘2a 2c 2c 
CHCI, MeOH 49 I 7 30 9 01 IL 211 2 2‘1 21~ 

CHCI, MLOH 49 I 31 92 
CHCI, McOH 24 I 93 IX > I 53 2,l Zb 

CHCI,-MeOH 24 I 121 270 
CHCI, MeOH 9 I 711 750 > I 5-3 2‘1 2h 2t 2g 

CHCl,~‘MeOH 9 I >j] 175 0 36 21 2g 

CHCI, MeOH 9 I 276 294 
(HCI, MeOH I I 295 344 

I 01 23 Y-oXldL Id Id 

x CHC], M&F-I I t 34i 388 
MLOH 3x9 413 0 52 I LI Id 

9 MLOH 313 461 MLOH ALOH 19 t 462 564 > t 13 Id 1‘1 I\-oxldL Id I\-oxldt 

Idcntlficcltron of fiw oiku/o!d\ Known alkdlolds WCIC’ ldtntlfitd bq mcnns of thcll m p LO]OUI reactIon\ ,md 
TLC properties and bq compdrlson of then UV, IR dnd or MS \%lth those of ‘iuthentlc compounds a\,~~labl~ m 
our Inboratory 14-ll~tlro\)no~a~111~,(2g) line needle\ from MeOH deL from 200 on UV ,!,,‘J:” 217 (log t 4 64) 
265 (4 39) ,md 301 (4 27) nm A,,,,,, “ot’ 142 (lo&r 4 32) ,md 286 (3 90) nm IR \zaX “‘“’ 3’00 3400 1655 and 15OU~m ’ ._ 
NMR h2 10(3-H 5 s\Me) 3 52 t I-H, brodd 5 dlwppearmg on dcutolatlon <‘-I4 OH) 3 90(6-H \ 2 x t/r-OMe) 
435(1-H tl Jtu II HL H-8) 486(1-H q J<<I II H7 J <(I 45 I-I( H-12) 600(1-H bio<~d~n~d I H-22) 732 
(I-H > H-1).778(1-H s,H-4) MS ,>i c 44O(M’ C r?.H,,NIO,. tOO”,,) 335(X) 381 (3) 7X6(14) ZXj(l3) 171 (5) 
270 (7) 269 (7) 267 (5), 266 (6) 244 (5) 743 (8) 204 (6) 203 (5) ,rnd 190 (5) I(ci/r~ic N’-o\rck nscdles from VLOH 
[JV ma - I”(‘~ 1]O(log~4 66), 255 (4 32) 283 (3 91) dnd 289 (sh 3 X0) nm j,,,,,, “““23? (]og<423)nm I]~ 12;:“’ 1655 dnd 
763 Lrn- ’ MS 1~ (‘380(M C2,HZ,Nz0, I;“,) 364(20) 363 (16~ 362 (9) 327 (40) 3’1 (1OOt 329 (h) 211 (‘0) 
213(32)2]2(24) 210(1]),209(12) 199(11) lY8(33) 197(37) l96(49) 181(11) Ihh(l5) 167(11)) ]14(]81 13i(l-1) 
]3l (IO) and I30 (28) WCILIIIO-KC -pwtfo~~ L~/UTIIIC (2111 a~\ N-C ~~uIo-~~L -pi IIMII II< uu (211 (U RLI 2) 
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