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Abrhact-Pyrrok-3carbamidine has ban isolated and identified as the kthal constituent of N~embergia 
hippomanica 

INlRODUcrION 

NierembPrgio hippomonico Micrs. is an Argentinian plant 
toxic to livestock. Since the last century there are records 
of the plant being poisonous IO cattk, sheep, goats, horses 
and rabbits in Argentina. Attempts to identify the toxin 
and pharmacological tests with guinea-pigs, dogs, toads, 
pigeons and gastcropods have bctn reviewed [I]. 
However no success was achieved in the isolation and 
ldcntificatlon of the toxic constituent(s). 

Death may occur some hours after eating the plant and 
IS preceded by symptoms of diarrhoea, midriasis, loco- 
motor ataxia. excitement, weakened heart action, dys- 
pnoca. and strong convulsions. On autopsy, acute cases 
showed evidence of gastro-intestinal irritation and hyper- 
aemia of brain and mcningcs. Some of these symptoms 
may be exphmed by the identification of sympathomi- 
mctic j?-pbenethylamincs [Z]. pentacyclic triterpenes [2] 
and a parasympatholytic tropane alkaloid 133 which we 
have previously reported. But none of tfxse and other 
compounds we isolatal[47] accounted for the lethality 
observed by Ingestion of the plant. 

*Research members of the NatIonal Research Council of 
ArgcntiM (CONICETI. 

t To whom correspondem should be add&. 

In the present paper the novd pyrrok-3-W 1 
is reported as the lethal principle of this plant. The 
structure was clucidatcd by cbcmical and spectroscopic 
methods. Toxicity was monitored by i.p. injection in mice. 

RESL LT!5 ASD DISCUSSION 

The methanolic cxtrac~ of whole plants of N. hippo- 
manica was toxic to mice when injected i.p. Therefore, this 
extract was successively percolated on polyamide with 
chloroform, water and methanol. Only the aqueous 
percolate was lethal to mice. Fractionation bgsed on 
toxicity kd to an Ehrlich positive fraction that was further 
chromatographcd on a Bio-Gel P-2 column [8]. Further 
purification kd to compound 1. Upon alkaline hydrolysis 
of 1. pynolc-3xarboxylic acid and ammonia were 
obtamed. 

The ‘H NMR spectrum of 1 showed an ABX system of 
the pyrrolic protons (I,, = 1.4, I,, = 1.4 and J,, 
- 2.8 Hz). “C NMR spectral data were in compktc 
agreement with the structure 1, on the basis of published 
chemical shifts of rclatbd pynolic compounds [9]. Both 
spectra suwtcd a 3-substituted pyrrok and the latter’ 
indicated the presence of an amidinc carbon (160.3 ppm). 
Moreover, the mass spectrum of 1 showed the mokculer 
ion a1 m/z 109 and main fragments a( m/z 93.66 and 43 
(Scheme 1) indicalive of an amidinc group. This fact was 
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1 m/a 93 m/z 66 [IO] 

[Ml’ 109 
Scheme I 

confirmed by comparison of MS of I and dcutcratcd I 
(2: I relation bctwan no cyclic NH protons). The strut- 
turc of 1 was finally confirnxd through synthesis based on 
the addition of sodium amide [l I] to pyrrok-3- 
carbonitrik. Further synthesis of 1 for large scale work is 
being studied in our labora~orics. 

Although dctalkd studies on the blolopcal activity of 
this toxic principk will be published elsewhere [ 121. when 
administered to micr: in subkthal doses. it showed CNS 
cflects. 

EXPCRIYEKTAI. 

Mps arc uncorr. ‘H NMR sp&lra were ob~a~nal aI 100 MHz 

and “C NMR aI 25.2 MHz. IR spectra were rccordcd from KBr 

discs MS were determined aI 70 cV by dIrccI InkI 

Planf martrwl. Whok plants of N~vrcmbcrgro kppomatuco 

B~oussa). o/ Ihe roxin I. Throughour this work while mK- 

(IS 20 g) were usal as [es1 anrmals IO dctcc1 and assay tox.ic~~y. 

Doses were in)cctcd i.p. 

MICIX were colkclbd in ditTcrcnI provmccs of Argentina. La 

Exrrmion and ~durton oj 1. Dried ground whok plants of IV. 

htppumuniro were s-ivcly cxrrac1crl wl1h CHCI, (5.5”, of 

Pampa, Santa FC. En~re Rios and C&doba (HerbarIum. INTA 

dncd plant) and McOH (17.9”, of dncd planI). Only Ihc laIIcr 

was found lo be Ioxr to mm. Therefore. it was further pcrcolaIcd 

No 1324 and IPNAYS No 121). ‘The sampks were slud~cd 

on polyamdc w-IIh CHCl, (2 I .J l; rcl. IO McOH extract). Hz0 

seperZ&ly. 

(51.2”a rcl. IO McOH cx~ract) and finally McOH (28.0”,. rcl. IO 

McOH cxtrac~) Only the aq. pcrcola~c was IOXK 10 muz 

FraclIonaIion of the aq. percolate was performed on a 

polyamide column using CHCI,-McOH H1O (3:l:O.l) as 

clucnI. f.rac~Ioos were monIIorcd using TLC and bioassay with 

ma. Tbosc concsmmg the toxtn (Ehrlrh @IIvc ICSI) were 

combined and fur&r ChromaIographcd on a &o-Gel P-2 

column. EluIIon with Hz0 produced sclact~vc retcnIIon of Ihc 

toxin w&h was Ihcn clu~cd from Ihis column wIIh 0.3 M 

HOAc-Pyr buffer (pH 6.5). further punfred on an alumma 

column (cbnr: CHCI, McOH H*O. 20:7. I) and IIS sIru’Iurc 

was clucidalcd. 

Identtjlrurwn oj pynok-3-carbamrdme I. Hygroxopk com- 

pound: R, 0.20 (silna gel TLC. CHCl, McOH H>O. 20:7: I. 

Ehrhch. vlokt: amsaklchydc, sulphunc ac:d: orange). IR 

(film) cm ’ 3300.3400.3100.1650.1600.1500.1430.1390.1260. 

II30.1090.1050.9X).780.730.‘HNMR(DMSOd,):66.84(IH. 

m. H-4. VA), 6.94 1lH.m. H-S. vB17.94 (IH. m. H-2. vX). 8.1-9.9 

(4H. hrs. NH. exchangeable wIIh D:O). “C NMR (DMSOd,) 

6 107.4 (d. C-4). I Il.0 Is. C-3k 120.2 (d. C-5). 123.4 (d. C-21 160.3 

Is. C-61 MS m:z ( “,): IO!9 ( [M] ‘. 100.0). 94 (10.4). 93 (99.0). 92 

l20.3h 81 (9.4). 67 (7.3L 66 (33.3). 65 (6.7). 64 (2.3k 60 (55 3). 58 

(4.01 54 (5.9). 52 (3.lh45 (34.2). 44 (8.4L43 (35.2). MS (dcuIcraIcd 

I): m z (“,J: I12 (2.9). I I I (21.3). I IO (78.3). I09 (ICUI), 95 (4.8). 94 

(38.31.93 (97.21 92 (I 1.4). RI (5.7). 68 (I 8). 67 (X 7). 66 (20 8). 65 

(4.8). 64 (l.8h 61 (7.6). 60 (44.7). 58 (5.3A 54 (3.8), S2 (2.3).46 (5.21. 

45 (32.3). 44 (7.3). 43 (37.4). 

P~rure dericulfiw oj I. Mp 247 249. (EIOH) ‘HNMR 

(acetoned,) 66.03 (IH. m. H4L 7.80 (IH. m H-Sk 8.20 (IH. m. 

H-2). 8.40 and 8.80 (2 hrs. NH and prnc rid proIons). 

A/&u& h)drolysts oj I. Thus was earned OUI m a scaled rubc 

wnh IO” ~ NaOH for 4 hr aI lm. An acidic compound was 

cxtrzted wrth EI,O. further punfkd on a slim gel column wIIh 

CHCl, McOH (19: I jand idcmficd as pynok-3carboxylr afld 

[13](mp.MSand’HNMRcomc&nIw1IhIhoscofar1andard) 

.Ammoma was also dcI=IaJ 

Anulysu oj h’. hppomantca .sumpl~s jrom orher artus. Plants 

from four areas of Argcntma (Provinces of La Pampa, SanIa F& 

EnIrc Rios and Cbrdoba) were analyscd as above for the prcscncz 

of the 1oun. The samples were gatkrd when plants wac at the 

same stage of growth. All contained the IOXT I. 

Prepurafwnoj I wascarncd OUI by addition of NaNH, [ I I J IO 

pyrrok-3carbonIIrik under rcflux m ~olucne for 6 hr. The larter 
was previously prcpucd aazording IO III. [ 143. R, and spccIral 

dara of [he synIhcIlc cumpwnd were idcntml with those of the 

nalural product I. 
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-- ---_--- --. . -- 

Abstract -An oxindok alkaloid, Nt,demcthyhlstophyllinc oxindok has been isolated from the leaves of Alsronia 
~rophy//o. Its structure has been elucidated on the basis of spectroscopic studies. 

-... - ._ 

INTtlODlJ<-r10N 

Alstoniu mxrophyh has been introduced IO Sri Lanka as 
a forest tree and has rapidly become naturalized in the 
moist region up lo an elevation of I200 Is00 m [ I] An 
alkaloid. Nb-demethyklstophylline oxindok (I), has ban 
isolated from its leaves and its structure elucidated on the 
basis of mass spcctrometry and ‘H NMR including two- 
dimensional NMR (2D J-resolved, COSY 45). “C NMR 
(BB and DEPT) and NOE diRerena studies 

The methanolic extract of the dried leaves was con- 
centrated under rcduazd pressure and the crude alkaloids 
were isolated by acid-base extraction. A combinatton of 
CC and prep. TLC afforded the new alkaloid named N- 
dcmcthylalstophyllinc oxindok. It was obtamcd as a 
white amorphous solid. [z]F + 76, (CHCI,. c 0.25). 

The UV sptarum displayed characteristic absorptions 
for the oxindole system. with i.,y” nm (loge) 223 (4.29). 
256(3.9g).2g6sh(344).294sh(3.3I)andi.~’t’nm(logt) 
243 (3.91). The IR spatrum showed typical bands at 
v CHCl llyi 3 cm _ ’ 1650 (conj C-O) and 1705 (lactam C=O). 

The mass spectrum of I showed a [M] l at m/z 368 and 
the htgh resolution spectrum showed the exact mass of 
this peak IO bc 368.1738 in agreement with the molecular 
formula C>, H,,K;,O, (cakd. 368.1736). Similar mcasure- 
mcnts on some of the prommcnt tons served IO establish 
the mass fragmentation pallcrn ol 1. N,- 
Dcmcthylalstophyllinc oxindole displayed a base peak at 
m/z I7YOY4Y. As reported for other oxindolc alkaloids 
[ 2.33 this ion IS formed due IO cleavage of the spiran ring. 
The accompanying peaks at m/r 16l.tB37 and 136.0765 
arc associated with the loss of water and an acyl radical 
(Clf,CO’) from the base peak. Further decomposition of 

--- _-- - - 

the base peak results in the formatton of the scsond 
intcnsc fragment at m/z 56.0503. The rctro Dtcls- Alder 
type fragmentation of ring D gives rix to the mdolc- 
containing fragment at m/z 244 I21 I. Another fragment 
with mir IW.0868 bears the mdole skeleton. 

The 300 MHz (PP’T) ‘H NMR spectrum of I In CDCIJ 
showed three methyl singletsat 62.24.3.17 and 3.85. Thcsc 
signals were assigned IO the aoctyl methyl. N.-methyl and 
methoxy groups respectively The rather low ticld value of 


