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Abstract-Plants of 46 families encompassing 98 genera and 124 species were screened for the presence 
of aliphatic nitro compounds. A single species, Heteropteris angustifolia Gris. (Malpighiaceae) proved 
positive and was found to contain hiptagin (1,2,4,6-tetra-3-nitropropanoyl-P-D-glucopyranoside) as 
the major nitro constituent. In addition, Argentine herbarium specimen of Astrugalus (Leguminosae) 
were screened and three [A. arnottianus (Gill.) Reiche, A. bellus (O.K.) Fries and A. diminutivus Johnst.] 
gave positive tests. 

INTRODLiCTlON 

Because of the identification [l] of 3-nitro-l-pro- 
pyl+u-glucopyranoside (miserotoxin) as the 
highly poisonous constituent of Astray&s rniwr, it 
was important to know something about the 
general distribution of aliphatic nitro compounds 
in nature. Tests for aliphatic nitro compounds 
have not been included in any general plant 
screening programs reported in the literature. Such 
a screening program might also uncover leads of 
importance to chemotaxonomy. since two species 
from the Lauraceae (Ocotru pwtiosu and Anibu 
curzelilh) contain [2] I-nitro-2-phenylethdne and 
three genera of the Leguminosae (Indiyofira [3]. 
Astr~~gu/us [ 1.41, and Corordlu [IS]) contain gluco- 
sides of 3-nitropropanoic acid or 3-nitro- 1 -pro- 
panol. It has been shown [6] that I-nitro-2-pheny- 
lethane is an intermediate in the biosynthesis of 
benzylglucosinolate. T7vpac~loun7 mj7rs L. (Tro- 
paeolaceae) [6] and Dennettia triprtulu G. Baker 
(Annonaceae) [7] also have been shown to contain 
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1-nitro-2-phenylethanc. The presence in our 
department of numerous. well-documented plant 
samples (most of which have been used in folk 
medicine in Argentina) [8,9] provided an oppor- 
tunity for a detailed screening study of 45 other 
families. In addition a considerable number of new 
species of Leguminosae have been examined. 

Through herbarium testing it has been shown 
[l] that about 15% of the North American Astra- 
galus species contain aliphatic nitro compounds. A 
total of 46 Argentine Astragahs species have been 
described [lo]. including a number of toxic spe- 
cies, and it was of interest to identify those contain- 
ing nitro compounds. 

RESULTS 

In the general screening program, 132 dried, 
ground samples of 124 different species from 98 
genera and 46 families (see Table 1) were tested 
using the Griess-Ilosvay method [l]. Of these, 
only one species (for which both aerial parts and 
roots were available) was found to be positive: 
Hrtrropteris anyustijdiu Gris. of the Malphigia- 
ceae. The ground roots gave a very strong positive 
test while the aerial parts showed a weakly positive 
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PASSIFLORAC’EAE: &\iflou, uwr~t/<w L. (~‘0. 
PHYTOLACC‘.ACEAE : P~~t~wr~o crllitrwrc L. (r); P/y toltrcw rlroiu L. (II) 
PLANTAGINACEAE: Plrr/~taqo prrrolitr Dccnc. (px). 
POLYGONACEAE: R~rwc\- ui.s/ur.~ L. (px + fr): K. r~horirt~~.\ Dans. fpx) 
RANUNCLILACEAE: (‘/L,/IIu~~,\ /r~o,rtc,~~it/r~,i\is SD. (I>\ + xi). 
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Table 1 (cont.) 

SOLANACEAE: &strum parqui L’Her. (If + fl); Datura @O.K L. (fr); Dunalia brev$orn (Sendtn.) Sleumer (If); Nicotiana glauca 
Graham (~1); Nieren&rrgia hippomnica Miers (~1): Solanu~n urn?:ydrr/~@iunz Steudel (If). 

UMBELLIFERAE: Eryrlgiurn horridurn Malme (rz). 
VERBENACEAE: Aioq’siu gruttissima (Gill. et Hook.) Tronc. (px): Lip/G a/ha Mill. (If). 

* Families in alphabetical order. The plant part examined in brackets: b; bark- fl; flower- fr; fruit- If; leaf- pl; entire plant- 
px: entire plant without roots- r; root- rb; bark of roots- rz; rhizome- sd; seed- st; stem- wd; wood-. 

All were negative except Hctrroptrris angust$~liu (Malpighiaceae) 

test. Fresh leaves and stems of two locally-culti- carried out. The ma.ior nitro compound com- 
vated specimens of H. angu.stifolia gave strong ponent from both samples was the same and 
positive tests as did carefully air-dried samples. proved to be identical with hiptagin [l l] or 
Leaf samples from these plants which were dried 1.2.4,6-tetra-0-(3-nitropropanoyl)-B-r,-glucopyr- 
at 55’ gave only very weakly positive or negative anoside. 
results. Leaves or stems from herbarium specimens Herbarium specimens of 22 of the recognized 
gave negative tests. Isolation work on the root [lo] 46 Argentine species of Astrayalus were tested 
sample from the screening program and on aerial and three proved positive for aliphatic nitro com- 
parts of one of the locally-cultivated plants was pounds: A. ctrxottiunus (Gill.) Rciche. A. hrhs 

Table 2. Argentine herbarium samples of A.stragcr/us tested for aliphatic nitro compounds 

Species Location Accession No. 

Positive 
A. cwnottiams (Gill.) 

Reiche 

A. hellus (OK.) Fries 

A. dir~~inuticus Johnst. 
Negative 
A. awquipmsis Vog. 
A. hergii Hieron. 

A. hustillosii Clos 

A. curinatus (H. et A.) 
Reiche 

A. cruckshmksii (H. et Am.) Gris 
A. furnatiruw Johnst. 

A.,f/acocreatus Johnst. 
A. gurhmcillo Cav. 
A. gilliesii Phil. 
A. h~p~ogerws Johnst. 
A. rnicrunthellus Wedd. 
A. rninimus Vog. 

A. p&me (Phil.) Reiche 

A. parodii Johnst. 
A. prctugotiicus Vog. 

A. pehuenchrs Nied. 
A. prrwianus Vog. 
A. smctue-crucis Speg. 

A. wrddelliunus (OK.) 
Johnst. 

Malargiie. Mendola BA 36716 
Paso de Uspallata, Mendora Baenitz 113qBAF) 
Rio TunuyBn. Mcndora BA 55720 
Santa Catalina. Dept. Cochinoca, Jujuy Kurt7 11442(BAF) 
Tres Cruces. Humahuaca, Jujuy Kurtz 11695(BAF) 
Susques. Jujuy BA 271818 

Mina Concordia, Los Andes 
San Luis 
Campana, Buenos Aires 
Valle de1 Cura, San Juan 
La Laguna. Salta 
Potrero del Calmayo, C6rdoba 

BA 271824 
s/c (BAF s/n) 
BA 13807 
BA 30/95 
BA 13802 
s/c (BA F s/n) 

Puente de1 Inca. Mendoza 
Cordillera del Colangiiil, 

San Juan 
Sierra Famatina. La Rioja 
Depto. Tumbayii, Jujuy 
Malargiie, Mendoza 
Chorrillos, Los Andes 
Lara, Tucumtin 
San Antonio de 10s Cobres. 

Salta 
Cerro Gutierrez, Bariloche, 

Rio Negro 
Rio Yuspe. C6rdoba 
Rio Chubut. Chubut 
Valle de la Laguna Blanca, 

Chubut 
Malargiie, Mendoza 
El Pelado. Tucuman 
Rio Corcovddo, Chubut 
Santa Cruz 
Reales Blancos, Catamarca 

Pennington 586(BAF) 
BA 30198 

BA 28/182 
s/c (BA F s/n) 
BA 46309 
BA 30/1031 
BA 13796 
BA 27/X13 

Baenitr 1301 (BAF) 

Amorin s/n (BAF) 
Gerling 735 (BAF) 
BA 13822 

BA 36723 
BA 13795 
Illin 67 (BAF) 
BA 13830 
BA 301488 



(O.K.) Fricxs and 4. r/i~~~ir~~/ri~,.s Johnst. (Table 3). 
.-I. LWW~~;LIIIII.S was ;~\ailablc from three hcrbaria. 
but only one of thcsc specimens showed a positive 
rc‘action. Hccause of this \‘ariation in results. two 

sl?ccimcns of .~~.st~~rgtrl~.s (A. fourths Jones and .;I. 

f~~~llri.5 Put+.). coltectud in North American. but 
dcpositcd in Argcntinc hct-baria wcrc tested. Both 
shoucd nogativc rcactions although Colorado 
State L’nivcrsit> herbarium specimens of the same 
spccics had given positive tests [I ]. .I. ~ll.WtljNIz1fS 
has been collcctcd in the field and indeed contains 

;I high pcrcentugc of atiphatic nitro compout~ds 

[I?]. 

The general screening results show that aliphatic 
nitro compounds are not widclj distributed in 
nature. This documented study confirms the pre- 
liminar) observation [I] based ~ipon screening of 
70 plants collected at random in Colorado. 
Although 19 spccics of Leguminosac (with some 
reprcscntatives from each of the three subfamilies) 
were included. no new occurrences in that family 
wcrc cncountcrcd. It is to hc noted that both 
.-l.sr~~~~~~r/~r.s and I/u/;~~o/~‘IYI hclong 10 Ihe same sub- 

family and tribe (Pspilionoidcac Galcgeac) of the 
Lcguminosae and hcnco this restricted group of 
the famitq might well bc cxplorcd in more detail. 
The Leguminosae is. of course. one of the largest 
of the plant families and thcsc first results are still 
very preliminary in regard to the f:tmily as a whole. 

The occurrence of hiptagin in H~~~uoprcr~i.s 

cr~q~r,sr$idicr (Malpighiaceae) and its higher con- 
centration in roots than aerial parts arc interesting 
data since thcsc facts exactly parallel the results for 
If iptlrqc h~~r~~~hc~/~~/~.si.s and ff i/ULI</C’ rllatirlhlota 
[ 1 1,13]. HjptuJc~ is also a member of the Matpig- 
hiaccac and thus this family can 1~ added to the 
few where more than one genus contains aliphatic 
nib-o compounds. The results with both genera of 
the Matpighiaccac where high concentration 
occurs in the roots is in contrast to the results [ 131 
in -I.st~.rr~y/~.\ whcrc much higher concentration 01 
nitro compounds are found in the leaves than in 
fhc roots. A brief examination of the literature 
regarding intcrfamilq rctationships did not rev4 
to us an! obvious relationship among the families 
now known to contain atiphatic nitro compounds. 

The three p0sitiL.e .-l.str~rgtrl~~.s species among the 
29 Argentine taxa tested reprcscnted a frequency of L 

occurrcncc of nitro conipo\inds in this pcnus simi- 
lar to the approxiniatc t5”,, rcportcd [I] for hcr- 
barium scrwninp. Howc\,cr. note should ho taken 
of the failure of ;I nunihcr of spccimcns in .Argcn- 
tine hcrbnria to shot\ poaiti\.c rcaclions cvcn \vhcn 

the spccics wi‘rc known to contain huch coni- 
pounds. Thus. GII'C should he takc‘n in intcrprcting 
hcrharia testing data for nitro compc~~~nds. 
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