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Abstract-The investigation of the aerial parts of several Mongolian Artemisia species afforded two new guaianolides 
and two seco-guaianolides, a nerolidol and a bisabolene derivative, four monoterpenes and two derivatives of p 
coumaric acids. The structures were elucidated by spectroscopic methods and a few chemical transformations. 

INTRODUCTION 

From the large genus Artemisia many species have been 
investigated chemically. The diversity of this genus is 
reflected in the nature of the major constituents. While 
several species can be characterized by the occurrence of 
eudesmanolides and guaianolides, mostly highly oxy- 
genated, others mainly contain coumarins or sesamine 
like lignanes. We have studied several species from the 
Mongolian Peoples Republic and the results are discussed 
in this paper. 

RESULTS AND DISCUSSION 

Rutifolin, which may be identical with canin, is reported 
from the aerial parts of Artemisia rutifolia Steph. ex 
Spreng. [l]. Material collected in the Zezerleg Mountains, 
Mongolia, afforded germacrene D, arcurcumene, cam- 
phor, cis-verbcnol, transchrysanthenol, coumarin, scopo- 
letin, p-hydroxyacetophenone, 9-hydroxynerolidol, 6- 
oxo-5,6-seco-caryophyllen-5-al [Z], the germacranolides 
hanphyllin [3], novanin [4] and artabin [5], the guaianol- 
ides canin [6], artecanin [6], dehydroleucodin [7], 
tanaparthina-peroxide [S], seco-tanapartholides A and B 
(4) [S], the new sesquiterpene lactones 2,5 and 6, as well as 
the monoterpenes 8 and l&12. 

EIMS of 2 as well as of the acetate 3, obtained by mild 
acetylation, gave no molecular ion. However, CIMS of 
both compounds gave clear [M + l] peaks and the 
molecular formula of 2 could be established (C, ,H,,O,). 
This formula required a lactone with three hydroxy 
groups ifan epoxide was proposed for the structure. In the 
‘H NMR spectrum (Table 1) all signals could be assigned 
by spin decoupling as the H-7 signal could be recognized 
by the typical splitting. However, the relative position of 
the hydroxy and the epoxide groups at C-144 and C-10 
could not be determined directly and also the stereochem- 
istry at these centres had to be established. Inspection of 
models and comparison of the coupling Jz, s with those of 
similar compounds indicated that a 1,2-epoxide was 
present. If the chemical shifts of H-2 and H-5-H-7 were 
compared with those of similar lactones then H-2 and H-6 

seem to be deshielded while H-5 and H-7 are not 
influenced by the 4- or l@hydroxy group. Accordingly, a 
4fiJOa-dihydroxy derivative was most likely. 

The ‘HNMR spectrum of 5 (Table 1) indicated the 
presence of a methyl ketone by the typical signal of a three 
proton singlet at 62.12. Pairs of double triplets at 62.59 
and 2.54 as well as a pair of double doublet triplets at 
61.94 and 1.85 indicated a methyl ketone side chain 
located at C-7 as spin decoupling showed that the latter 
signals were coupled with H-7. Irradiation of the latter 
further allowed the assignment of the H-6 signal which 
was a doublet thus indicating the absence of a H-5 proton. 
The chemical shift already indicated the presence of 
neighbouring olefinic carbon. Accordingly, the C-4 
methyl signal was at 6 2.14. It showed a small homoallylic 
coupling with H-6. A pair of double doublets at 62.82 and 
2.31 collapsed to doublets by irradiation at 64.72, ob- 
viously the signal of a proton under the hydroxy group. 
Accordingly, this broadened signal sharpened after de- 
uterium oxide exchange. The observed couplings in- 
dicated that a B-hydroxy group was most likely. 

High resolution EIMS of 6 gave the molecular formula 
C1sH1sO, and clear fragments were observed at m/z 
260 [M -H~O]+, 166 (McLafferty, split of the 5,6- 
bond),124[166-ketene]+,lO9[166-CH&OMe]+,97 
[MeCOCH=CHCO]+, 69 [97 -CO]‘. This is in very 
good agreement with the partial structures which can be 
deduced from the ‘H NMR spectrum (Table 1). A pair of 
olefinic doublets with a 16 Hz coupling, two methyl 
singlets for methyl ketones at 62.36 and 2.18 as well as 
clear sequences of H-5-H-9 and the presence of the 
exomethylene doublets (H-13) could be accomodated in 
the seco-la&one 6. While 6 obviously is the product of a 
retro-aldol-reaction of 4 followed by cis-trans- 
isomerization, both 4 and 5 most probably are formed by 
oxidative cleavage of corresponding guaianolides. We 
have named compound 5 iso-seco-tanapartholide and 6 
bis-seco-tanapartholide. Biogenetic considerations led to 
the proposed configuration at C-7 for all seco-compounds 
(4-6). In ref. [S] the stereochemistry was assigned 
incorrectly. 

The structure of 8, which on oxidation gave the ketone 
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(OH), 1720, 1630, 1600 (PhC=CCOzR); MS m/z (ml. int.): 

330.183 [M]’ (100) (talc. for C2aHz604: 330.183), 312 [M 11. 

-HzO]+ (22), 297 [312-Me]+ (41), 257 [312 -C,H,]+ (66), 
243 (24). 12. 
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