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Abstract-The alkaloid mrxtures present m the frurt perrcarp and fruit pulp of Srrychnos nux-uomma L are quah- 
tatrvelv verv srmdar to that found m the seeds In addlhon to alkalotds prevrously known to occur m thts plant, 
small Its of 4-hydroxystrychnme and the new base N-methyl-see -pseudo-P-colubrme have been isolated 
Cant11 vhrch 1s a non-mdohc base and an artefact, has also been obtamed The ntdord mrxture m the frutt 
pulp ~spreoommantly logamn wrth small amounts of related compounds, mcludmg the brogenetrcally Important 
secologanin 

INTRODUCTION 

STRYCHNINE (la) and brucme (le) have been reported to occur m the perlcarp of Stvychnos 
nux-vorn~~ fruits, and a later TLC exammatlon has been interpreted as suggesting that 
the colubrmes (lc) and (Id), pseudostrychmne (lf), votfllcme (2b), and strychmcme are also 
present I32 There IS evidence that strychnine and brucme are present m the pulp of the 
fruits lY3 We have carried out a more detailed analysis of the rmxtures of alkaloids m these 
two materials m order to enable a comparison to be made with that found m the seeds 
The n-ldolds of the fruit pulp have also been exammed 

RESULTS AND DISCUSSION 

Table 1 lists the alkaloids Isolated and identified Of these, three are new for S nux-uo- 
mica cantleyme (3), a non-mdohc base which 1s an artefact (see below) and which has been 
obtained from an unidentified Jasmmum species (Oleaceae) and from Cuntleyu corn~~ulatu 
(Becc ) Howard (Icacmaceae),4 4-hydroxystrychmne (lb), previously isolated from the root 
bark of S U_XJU Ball1 ,5 and N-methyl-set -pseudo+colubrme (2~) This last base has not 
previously been obtained and its structure determmatlon 1s therefore discussed first 

* From the Ph D thesis submitted to the Umversrty of London (1972) Present address of A K C Natural 
Drugs Research Instttute B C S I R Laboratorres Chrttagong, Bangladesh 

’ BOORSMA. W G (1902) M&d’s Lands Pkxntentum (Bataum) 52, II, (1902) Bull Inht Bot Burtrn;org 14 
(Pharmacologte I), 3 

’ HIFNY SABER, A, ZAKI, A Y and ABDEL-WAHAB, S M (1966) Egypt Pharm Bull 48,203 
3 FLUCKIGER, F A and HANBURY, D (1874) Pharmacographta, 1st Edn p 384, Macmrllan, London, DUNSTAN, 

W R and SHORT, F W (1883/84) Pharm .I [IU] 14, 1025 
4 HART, N K , JOHNS S R and LAMBERTON, J A (1969) Australran J Chem 22, 1283, SEVENET, T , DAS, B C, 

PARELLO, J and POTIER, P (1970) Bull Sot Chun Fr 3120 
’ SANDBERG, F, Roes, K, RYRBERC K .I and KRISTIAN~QN K (1968) Tetrahedron Letters 6217, (1969) Acta 
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Alkaloid 
Pemdrp 

(“0) 

Pulp 

(“0) Alk,llold 
Perlcdrp 

I”,,) 

Pulp 

(“,)) 

Strychnine (la) 0 169* 
4-Hqdroxystrychmne (lb) 0 0007 
fi-Colubnne (Ic) 0 004 
Blucme (le) 0 065* 
Pseudostrychnme (lf) 0 002 
Pseudobrucme (Ig) 0 00x 
Strqchmne SV-oxldc 0 005* 

0 040t 
0 002 

0 03ot 
0 007 
0 001 
0 002t 

Brucme Y-oxldc 
Ic‘qmc (2a) 
Vomlcme (2b) 
V-Methyl-tee -pseudo- 

/i-colubrme (2~) 
Noc,~m~ (2d) 
Cdntleyme (3) 

OOl6* 0 0091 
0 006 0 007 
0091 0013 

0 0007 
0 010 0 0 I 8 
0 IX 0 036 

* + dn addItIona 0 092:,, comprlsmg m.unly strychmne and brucmc utth ‘1 httle stryihmne l-oxide ‘md bru- 
cmt I\ -oxide 

T fdn dddltlondl 0 105”” comprlsmg strychnme and brucme and their N-oxldes 

The facts that 2c came from the IcaJme/novdcme fraction and thdt on TLC It rum 
between these two nlkalolds suggests thdt It could be nn ur-monomethoxjlcdlme ’ Its MS 
has the molecular ion peak at nl/r 394, consistent with the formula C23H2,Nz0, ‘Indole’ 

peaks at ttzje 160 173 dnd 174 indlcdte the presence of dn OMe substltuent 111 the aromdtlc 
part of the mdole moletj, while ions <it WC’ 240 dnd 335 (M ’ - 59) shoM th‘lt both C-IO 
dnd C-16 c‘lrbonyl functions dre present, I e that the base belongs to the ‘V-methyl-\ct - 
pseudo series ’ The UV spectrum IS very slmllar to thdt of /Gcolubrme (lc? dnd the nc\+ 
bdse IS therefore formuldted as N-methyl-spc -pseudo-/I-colubl me (2~) 

(lo) R=f?,=R2=R3=H 
(lb) R= R,=H, Rp=OH, R,=H 
( 1 c ) R = OMe, RI = R2=R3= H 
(Id) R= H, R,=OMe, R2=R3=H 
(le) R = R,=OMe,R2=R3=H 
(lf) R=R,=R2=H, R,=OH 
(lg) R= R,=OMe,R2=H, R3=OH 

(20) R = R, = R2= H 
(2b) R = R,=H, R,=OH 
(2~) R = OMe,R,= R2=H 
(2d) R = R, = OMe,R;!=H 

The fruit perlcarp ylelded 1 l”,, crude alkaloids, mcludmg cu 0 19:~; strychnme, these 
figures are very much higher than the 0 24 dnd 0 016?:, previously reported * ’ The compo- 

* Some of the dlk‘dold Identlhcdtmn\ giLen m this rcfLrcnce (lot c tt p 209 Fig V) ‘%rL questlonCthlc ALL~I dmg 
to thL TLC shoan (In order of decriasmg R(s) m the sq’tem EtOAc IPrOH NH,OH (9 7 4) \shlle ba>c\ 4 
B and c may be ldentlhed as \omlcmL strychnmc, nnd hrucmL iebpectl\el] bast D 1, unhkel\ to hake beLn 
pseudostrvchnme whxh should lun near the v~lvtnt front r,lthcl th,tn behind brucmc ‘ii mdlcatej On the othtr 
hand, the TLC suggests that the umdentltied romcwhat more polar b,l\c\ F dnd F \\ele prob,\hly stl vchnme 
and brucme Y-oxldes, howLvcr thcic ha\e\ E and F wrrt not observed to be prexnt In the Lxtrdct lrom the 
pcricdrp The TLC ~Iw mdlcates that thL highly polar base G uas perhdp\ str\chnme .tnd or hrucme Lhlolo- 
mLthobromlde’ rather thdn ~trqchnlcme I v hlch HIS probdbl\ \omIcmc “I 
’ Plnr 1 mm 1 D dnd BIW I N G (1970) J C /I~w~u~~~~ 48, 493 

BIW r Y G DA\ B C Cmd PARILIO I (1974) 7~trol7e~ltor1 In press 
’ R~YW)LI)-HAMFI (1950) AUJI Phwr~z Fr 8, 482 BOY \ I (1951) J Pi~trrv~ b’~!q [n $1 6, 143 
’ PHILL~Iw”~ J D and BIW I N (I (1972) P!-I\~c~~/I~,~I,\~J 1 II, 1547 

” BIW~ N G nnd Pttrr LIPSOL I D (197il Phi t~h UU~ 1 12, 3039 
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sition of the alkaloid rmxture (Table 1) IS very much like that present m the seeds,” with 

strychnine (la) and brucme (te), bases of the normal series, as the dommant compounds 
The fruit pulp gave 0 35% crude alkaloids and again the composltlon of the rmxture 

(Table 1) closely resembles that from the seeds 

The lsolatlon of cantleyme IS unexpected but not surpnsmg Sevenet et al 4 showed that 
It IS formed when NH,OH IS used m the work-up, they were able to convert the lrldold 
logamn (4a) (see below) to cantleyme (3) m ca 5% yield We find that when extracting 3 
from the perlcarp of S nux-uomzca fruits or makmg it from 4a,* use of Na,CO, m the first 
baslficatlon and Na,COJ or NH,OH m the second one gave only little or no 3 Using 
NH40H m the first baslficatlon and Na,CO, or NH,OH m the second one afforded ca 
5% of 3 The mference from these experiments 1s that m the formation of 3 from 4a mtro- 
ductlon of the mtrogen (from the NH,OH) mto 4a probably takes place before hydrolysis, 
rather than first hydrolysis and then reactlon with NH,OH Although the yield of 3 dl- 

rectly from 4a IS very low, the amount of 4a present m S nux-vomzcu fruit pulp and fruit 
perlcarp IS sufficient to account for the quantity of 3 Isolated (Table 1) 

TABLE 2 IRID~IDS ISOLATED FROM THE FRUIT PULP OF Strychnos mx-wmca 

Irldold 

Loganin (4a) 
Logam acid (4b)13 
Deoxyloganm (4d)14 

% Obtained 

10 554 
0021 
0013 

kidold 

Ketologanm (4~) 
Secologanm (5) 

% Obtained 

0 046 
0005 

ru 3 4% loganm (4a) was obtamed from the fruit perlcarp The fruit pulp, on the other 
hand, yielded cu 12 1% crude total lrldolds, which after crystalhzatlon afforded cu 10 6% 
of 4a l2 TLC of the mother-liquors showed that several other lrldolds were present, and 

M&c@:: RR;g+u MeOB,,QGI” 

3 

(3) (4) (5) 

(40) R = Me, RI= OH, H 
(4b) R =H, R,=OH, H 
(4~) R = Me, R,=O 
(4d) R = Me, R,= H, H 

the identified ones obtained are listed m Table 2 Noteworthy 1s the overwhelmmg pre- 
dommance of 4a Ketologamn (4~)’ 5 and secologanm (5)’ 6 have not previously been found 

* The plant material or aq soln of logamn was baslfied with either Na,C03 soln or NH,OH soln After 
extraction with an orgamc solvent the basvz fraction was taken mto acid whuzh was then basfied with either 
Na,C03 soln or NH,OH soln and worked up m the USUdl way 

I1 MARINI-BETTOLO, G B , MONACHE, F DELLE, GELABERT DE BROVETTO, A and CORIO, E (1968) J Assoc Ofl 
Anal Chem 51, 185, (1968) J Chromatog 32, 178 

I* DUNSTAN, W R and SHORT, F W (1883/84) Pharm J [IU] 14, 1025, MERZ, K W dnd KREBS, K G (1937) 
Arch Pharm 215,217, MERZ, K W and LEHMANY, L H (1957) Arch Pharm 2% 543 

I3 JAMINET, F (1951) LeJeunm 15,9, (1953) J Pharm Be/g [n s] 8,339 449 
I4 BATTERSBY, A R , BURNETT, A R and PARSONS, P G (1970) I Chem Sot Chem Commun 826 
I5 COSCIA, C J , GUARNACCIA R and BOTTA, L (1969) Blochemlstrv 8,5036 
lb BATTERSBY A R , BURNETT, A R and PARSONS, P G (1968) J Chem Sot Chum Conmur~ 1281 
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m material of S nux-uomcca, but the lsolatlon of secologanm IS of special interest m vlea 
of its important r61e m the blosynthesls of mdole alkaloids ” 

EXPERIMENTAL 

M p’s are uncorrected NMR spectra were determined m CDCI, soln dt 60 MHz with TMS ds internal standard 
(6 = 000) MS were obtained with dn A E I MS902 high-re\olution instrument operdtmg dt 70 eV dnd inlet tem- 
peratures between 200” and 280 peak mtenslties are &i\en ‘1s y,, of the largest pe‘ik abo\c 100 mu which IS 
taken ds the base peak 

A/kn(ord~ TLC was carried out using neutral silica-gel G plate5 run m the following b\istems CH2C12 or 
CHCI, Lontdmmg 0 IO”,, MeOH dnd EtOAc- PrOH-NH,OH (9 7 4 16 3 1 or 100 2 I) Tll~ pl‘ite\ wtrC 
sprayed with Drdgendorti reagent l-mm thick prepardtlve TLC pldtes (20 x 20 or 40 * 20 Lm) were made from 
d 1 l-mixture of silica gel G and GF L’4, they were run m dn appropriate sy\tcm dnd ~ep~dt~d development b‘15 
cdrrted out when necessary GLC wds performed as previously described l8 

Iridortl, Routine TLC wds done with neutral silica gel G plates in MeCOEt-MLOH icOH(3 1 I ) MeC Ot t 
MeOH (4 1 or 7 3) or CHZCl, MeOH (17 3 or 4 1) The iridoids were detected b\ \pr,l\ing mith conk H,S04 
or 1:‘” KMnO? soln followed by hedtmg to 110 PrepardtivL TLC pldtes (see dhove) were fun in MeCOEt- 
MeOH(93 7 9 1 3 1 or 1 l), CH,Cl, MeOH(97 3 or 94 6) or CHCI, MeOH(9 1 01 3 1) repedtcd develop- 
ment wdb cdrried out uhcn necessary 

SW?LY (~fln ~dentlficatrm r)j the phr rnirt~r~a~ The s W\-LO)W(I fruits were collected dt Ambdrnd&dr, Chittd- 
gong Bangladesh, in ScptcmhLr 1968 by Mr Din Mohdmmdd botanist dt the NdtUrdl Drug\ Research Institute 
Chlttdgong who alho identifiLd the mJteria1 Voucher specimen\ ‘ire kept in the Depdrtmcnt of Phai mdLv C hcl- 
sed College 

Evtr (2~ non oj the akhrdc ftom rhr fi UII prrrcu, p 772 g ground pericarp was b‘isthed with 390 ml of d 1 I mix- 
ture of 50”. cone NH,OH and 20”. aq Nd2C0, soln Extraction of the mdteridl III d Eoxhlet uith CHCI, 
followed by removal of the solbent gdw 33 g re\iduc which uds treated with 2 x I(K) .ind I x 50 ml 5”,, HCI 
The combined dad extracts were unshed wtth d little CHCt, then baslfied w!ith cone FUH,OH ‘ind the frte 
bdses taken into 3 x 250 and 1 x XM) ml CHCI, the combined orgdnic ph‘i\es lcere dried L?\cr dnhvd I\la,SO, 
dnd taken to dqness Tht yield of LI udt bd?es wds 8 5 g (= I I ‘I,,) C ht.Lk TLC showed the pre%nLc of ‘it Icd\t 
9 ‘ilkaloidq 

h\rl (I( ~Iw (f the Ulku/old~ from rhc fr i!ir ~u[[I X03 g wet pulp uns bdSlflLd with 300 ml of d I I rn~xttirc of 50”,, 
cone NH,OH cind 20”” dq NdZCO, \oln dnd thLn allowed to soak in 500 ml EtOH for I month ‘ifter tilti,ition 
the pulp ~4‘15 ie-cxtrdcted tbicc in thL wm LC,I) Removal of the FtOH from the combined tilti.ite\ under 
reduced picoure gave d residue which was brat rifluxed with 3 x 200 ml petrol (h p 40 60 J ,md then eutr,ictcd 
bv warming Hith 3 x 120 ml CHCI, EtOH (5 I) The combined CHCI, EtOH extracts wcrc t‘iken to dr!ne\5 
dnd the residue treated uith 3 x 100 ml CHCI, Atter concentrating the orgdnic LxtrdCta to 100 ml the dlkdloida 
were taken mto 2 x 200 and 1 x 100 ml 2”,, HCI The combmtd acid extrn0s \+cre b‘i5ihcd nit11 cone NH,OH 
dnd the free h,ise\ removed with 2 x 300 ,ind 1 x 200 ml CHCI, the comhmcd CHCI, cxtraLtc were diied ovLr 
nnhld Nd,SO, dnd tdken to dr\nesr The yield of crude b,ise\ w‘i\ 2 7X g (=(I 75”~ C hech TLC mdicdtcd the 
presence of 8 9 dlk‘iloids 

Sepctrcitrorz c~/ rhejufr-periturp trlkulmdb The crude bases Wtrt chromdtogrdphed over alummn (dctivity 111) 
and eluted with C,H, containing mcrensmg proportions of CHCI, thLn with CHCI, alone and findlly uith 
CHCI, contammg up to 50”,, MeOH ThL fractions were grouped ,iccoiding to the results of cheLk TLC The 
smaller groups were further separdted by prepardtive TLC, while the larger groups were lir\t chromatogrdphed 
over silica gel (eludnts as for the alummd column) and then separ‘lted bq preparative TLC 

%p~irc~tron of the fruit-pulp ~r/ka/ords The crudt dlkdlold5 were fratlondted on \Illcd gel (dctl\lly I) bq clutlon 
with CHCI, containing from 4”,, up to W, McOH, afttr momtormg by TLC the fr‘ictions here combined into 
groups wluch aere further separated mdividu,illy by prepardtibe TLC 

Id~rrfrt (I~IW of rhe crlknlordt Knoun ,rlhaloids were identified bq menns of their m p colour reaction\ ,ind 
TLC propertIes and by compdriron of the IrV IR and/or MS with those of authentic sample\ dvdlidbie in our 
iabordtory N-Mahll-set -prado-/?-co/u/x me UC) needleq from Mc,CO UV /t’o” 226 (log t 4 3X) 261 (3 95) mdx 
and 300 (3 92) nm, ~2,:” 244 (log t 4 23) ,tnd 277 (3 74) nm MS 394 (M ’ CZIHz,NLO, lO@‘,,) 337 (I I) 336 
(20) 335(70) 334(lO) 320(17) 31X(12) 2X1 (IO) 376(9) 266(10) 242(X) 241 (13) 240(14) 239(12) 226(12) 
214 (10) 213 (15) 212 (9) 198 (12) 197 (10) I86 (7) 184 (7) 175 (12) 174 (IO) I73 (!4) 160 (IX) 58 (30) and 
57 (27) 

‘? BATILKSBY, il R (1971) in The Alkulofds (SAX~O~, J E, ed ) Vol 1, p 31 (Speci‘ihst Periodical Reports) The 
Chemical Socletj London SIAWIO~, J (1972) in The Alhulordc (SAX~ON J E ed ) Vol 2 p I (Speci,llist 
PeriodiLdl Reports), The Chemical Society London Hr IMB~XGLK S I ,md SC OTT A 1 (1973) J C hc 1~ SOC 
C hrrll (‘01111111111 2 I5 

I8 BIW 1 N G dnd PHILI IPSON, J D (197 I ) L/O) L/ILI 34, 1 
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Extractwn ofthefru&pulp wrdolds 600 g air-dried pulp was macerated with 1200 ml EtOH for 1 week and then 
filtered from the solvent, the process was repeated 3 x Concentration of the combmed filtrates yielded 252 g 
extract, refluxmg it with petrol (b p 40-60”) removed 9 4 g material The remaining extract was treated several 
times with CHCl,-EtOH(4 1) This removed 79 7 g material which was refluxed with several lots of petrol (b p 
40-60”) and repeatedly treated with CHCI, to leave 53 g final residue consistmg mainly of crude loganm (4a) 
The ca 163 g of material msoluble m CHCI,-EtOH (4 1) was dissolved m Hz0 and thoroughly shaken and 
warmed with charcoal for some time After filtration, the charcoal was extracted several times with EtOH to 
give d further 19 g logamn The filtrate which still gave a positive loganm test was concentrated under reduced 
pressure and agdm treated with charcoal, from which an addlbonal 12 g crude logamn wds obtained All three 
lots of crude loganm were combined and recrystallized several times from EtOH to give ca 60 g pure loganm 
The residue from the combmed mother-hquors of the loganm crystalhzatlons was extracted with petrol (b p 
40-60”) and CHC13 and check TLC of the final 12 5 g of residue showed the presence of several other lrldolds 
beades loganm 

Separation of thefrut-pulp mdolds The 12 5 g lrldolds was chromatographed over ahca gel, elutlon did not 
start until more than 1200 ml CH,Cl,-MeOH (24 1) had passed through the column and was continued with 
CH,Cl,-MeOH (24 1,9 1,4 1 and 1 1) More than 560 fractions of 25 ml were collected and ca 1 I 1 g lrldolds 
recovered After check TLC the fractions were combined into 16 groups which were further separated by prepara- 
tive TLC 

Ident$cahon of the lrldotds Loganrn (4a) was Identified as such from the mp and spectral (UV, IR, NMR 
and MS) properties of the free lrldold and its pentaacetate which were m agreement with those reported ” l9 

Loqanzc acrd (4b) was identified by means of the m p and spectI;al (UV, IR and NMR) propertIes of the acid 
and Its pentaacetate, which accorded well with published data ” Methylatlon of the acid with CH,N, afforded 
4a as the only product, identified by m p and UV and IR spectra 

Deoxylogamn (4d) was identified from its UV and IR spectra and from the NMR spectrum of Its tetraacetate 
The TLC behaviour and the UV spectrum of the tetraacetate were identical with those of an authentic sample ‘a 

Ketologamn (4~) was Identified by means of the m p and spectral (UV, IR, NMR and MS) properties of the 
free lridold and its tetraacetate, which were identical with those reported m the literature I5 

Secologanzn (5) was identified from the spectral (UV, IR, NMR and MS) properties of the free lrldmd and its 
tetraacetate ” The TLC and spectral properties of the free mdold were ldentlcal with those of an authentic sam- 

ple 
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