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Plants. Artemisia ludoviciana, Nutt (Voucher 
specimen 7294) collected in Punta de la Loma, 
N.L.; A. klotzchiana, Basser (Voucher specimen 
7393) collected in San Roberto, N.L. Both plants 
have the trivial name of “estafiate” and are used 
for stomach ailments. 

Previous work. The Artemisia genus contains 
more than 300 species and geographical races 
many of which have been scrutinized by chemists 
[l]. Four santanolides, ludovicin-A, -B, -C [Z] 
and ludolbin [3] has been isolated from A. 
ludoviciana, but only the essential oil of A. klotz- 
chiana has been studied, GLC showing principally 
camphor and borneol. 

Present work. The sesquiterpene lactones, de- 
acetylmatricarin and achillin, originally obtained 
from other members of the same tribe the Anthe- 
mideae, have been found in both species and sup- 
ports the concept of geographic races. The high 

yield of camphor and borne01 from the essential 
oil of A. ludouiciana may have an important 
economical and chemotaxonomic value. The pres- 
ence of 3,5-dihydroxy-6,7,8-trimethoxy flavone, 
an isomer of euparolin and eupatilin the cytotoxic 
flavonoids from Eupatorium serratum [S], also is 
of chemotaxonomic interest. 

EXPERIMENTAL 

Steam distillation. From 1 kg of the aerial part of fresh A. 
fudovicianu, 12ml of yellowish oil were obtained, sp. gr.$’ 
0.897; ~2’ 1.4764 [a];’ + 2; GLC showed camphor, (52%) 
borne01 (25x), phellandrene (4x), a-pinene (3%), plus 13 other 
minor constituents. As reported, the aerial part (1 kg) of A. 
klotzchiana afforded 8 ml of a bluish essential oil ~6” 1.4665 
CEZ5> rich in camphor (35%) and borne01 (40%). 

Extraction of dried and miffed plant material. Light petrol 
extraction of 498 g of A, ludooiciana afforded 1.22 g of achillin, 
mmp Co-TLC IR, NMR, [u] together with 0.84 g of camphor. 
A. k/otzchiana (500 g) was extracted with CHCl, affording 15 g 
of resinous extract, which on Si gel chromatography gave 
506 mg of deacetyl-matricarin mmp Co-TLC, IR, NMR, [c~];’ 
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and 57 mg of 3.5dihydroxy-6,7.&trimethoxyflavone. yellow 
plates mp 228-229” C,TH,407 (M + 344) IR. 3400, 3030. 1650. 
1570, 1550, 1490, 1450, 1400, 1350, 1310, 1290, 1250, 1200, 
1140, 1100, 1090. 1030, 1010,980,950, 890, 850. X20. 780cm-r; 
chemical tests 163, MS. NMR (CDCI, ,TMS. in S), X.0.5 rl (IH. 
1Hz). 7.90 d (IH, IHr), 7.75 rl (IH, 1Hz). 7.35 <I (IH, IHL). 
7.10 .s (lH), 4.10 (s. 6H), 4.0 (s, 3H), UV iMu”“. 242nm (e 
13243). 275 (22726). 340 (30991). bathochromii”Ghifts of band 
I with AIC13, NadMe. NaOAc’as expected [7]. KOH fusion 
gave benzoic acid (TLC, PC and mmp). 
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L-/I-Pyrazolyl-alanine and y-L-glutamyl+pyra- 
zolyl-L-alanine are found in seeds of many species 
of the Cucurbitaceae [l]. The former is synthe- 
sized by watermelon seedling extracts from pyra- 
zole and O-acetylserine [a]. while extracts of 
several other cucurbits were earlier reported to 
synthesize the compound from pyrazole and ser- 
ine [3] ; presumably, in these cases, the crude 
extracts could convert the amino acid to its O- 
acetyl derivative. A C,H, extract of ground 
cucumber seeds heated with serine, pyridoxal 
phosphate and aluminum sulfate was shown to 
yield [I-pyrazolyl-alanine [3], providing indirect 
evidence that pyrazole existed in the seed. How- 
ever. the presence of free pyrazole was never con- 
firmed nor its concentration determined at the 
time [3] for lack of a sensitive and specific assay. 

In the presence of a mild oxidant. pyrazole 
forms a yellow complex with trisodium penta- 
cyano-aminoferrate (TPF). This property has 
been applied to the quantitative analysis of pyra- 
zole in microbial broths [4] and in blood [S]. 
We found that the TPF reagent could be used 
to demonstrate the presence of pyrazole in 

* NRCC No. 14917. 

extracts of seed of Citrullus vulgaris (watermelon, 
zxv Coles Early and Early Canada). However, 
pyrazole was not detected in seed extracts of five 
varieties of squash (Cucurhitu melopepo), 3 varie- 
ties of pumpkin (C’ucurhito pep), two varieties of 
cantaloupe (Cucumis rwh), two varieties of 
cucumber (Cucunris satirus) and one variety of 
citron (Citrullus culgaris oar citroides). 

The quantitative determination of pyrazole in 
watermelon seeds indicated a concentration of 
410 pg,lg in I:UI’ Early Canada and 780 /ig;g in 
oar Coles Early. In 6-day old seedlings of VUP 
Early Canada, the concentration was 60 pg/g fr. 
wt in the root and 140 illgig fr. wt in the hypoco- 
tyl. 

Organic compounds containing the N--N bond 
have been reported in bacteria and fungi. Their 
presence in higher plants [I,61 is apparently rare. 
though this may reflect a lack of tests suitable 
for their detection. How plants synthesize 01 
degrade the N--N bond remains a fascinating 
question for future study. 

EXPERIMENTAl. 

Prc~purt7tior1 of wtrucrs. Seeds or other tissues were ground 
and extracted for 24 hr with 65”,, EtOH (3 to 5 ml/g) and 
extracts clarified by centrifugation at 3000 q. 


