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F r o m  the epigeal green  par t  of Achillea micrantha Willd., collected in the Petrovski i  region of Stavropol '  
t e r r i to ry ,  by aqueous extract ion followed by chromatography we have isolated a new sesquiterpene !actone, 
micranthin,  with the composit ion ClaH2sOT, mp 284-286°C (from ethyl acetate) [a ]~  + 123.1 ° (c 1.4; chloroform).  

IR spect rum:  v paraffin oil  cm_l: 1770 (T-lactone), 1730-1720 and 1260-1240 (20COCH3), and 1665 cm -1. 
max 

(c :c). 

NMR spec t rum (in CDC13), ppm: doublet at 1 . 1 2 - s e c o n d a r y  methyl;  singlet at 1 .20 -me thy l  attached to 
an epoxide ring; feebly resolved double at 1.83 p p m - m e t h y l o n a  double bond; 6H singlet at 2.05 p p m - p r o t o n s  
of two acetyl groups;  t r iplet  at 4.78 ppm (J = 10 Hz) - l ac tone  proton; quartet  at 4.28 p p m - h e m i a c y l  proton; 
2H multiplet at 5.4 p p m - h e m i a c y l  and vinyl protons;  the signal of an epoxide proton is located in the 2.7-ppm 
region (superimposit ion of signals).  

The hydrogenation of micranthin over ~ (from PtO2) in acet ic  acid gave two substances.  Substance A, 
mp 130-132°C (from a mixture of petroleum ether and diethyl ether), C19H280 6. [R spect rum:  uP ar- oil, cm- l :  

max 
1760 (~/-lactone), 1735-1720 and 1260-1240 (2 OCOCH3), and 1665 {C =C).  

The NMR spec t rum of substance A, in contras t  to that of the initial substance,  has no signal of a methyl 
group attached to an epoxide ring, and in place of this the signal of a secondary  methyl has appeared (doublet at 
1.18 ppm); the s t ruc ture  of the lactone proton has also changed: in place of a t r iplet  a multiplet has appeared; 
the chemical  shifts and s t ruc tures  of the other signals have remained a lmost  unchanged. 

The composition of the substance and the charac te r i s t i cs  of its IR and NMR spect ra  permi t  the conclusion 
that on hydrogenation only the epoxide ring was reduced. 

Substance B has mp 174-176°C (from petroleum e t h e r - e t h e r )  and the composition C19H280 7. IR spectrum, 

v par.oil  cm_l: 1765 (~-lactone) 1735 and 1235-1260 (2 OCOCHa). 
max ' 

The NMR spec t rum of substance B, in compar ison with that of the initial substance,  lacks the signals of 
a methyl group on a double bond and of a vinyl proton and has an  additional doublet ~tt 1.20 ppm; the signal of 
the methyl attached to an epoxide ring has been retained (singlet at  1.32 ppm), i.e., only the reduction of the 
double bond has taken place . . . .  

The composit ion of the substance and also the presence  of only one double bond permits  the assumption of 
a germacranol ide  s t ruc ture  for micranthin,  and the change in the s t ruc ture  of the signal of the lactone proton 
indicates t]he immediate  propinquity of the epoxy group to the lactone ring. The acetyl groups are  located at C a 
and C8, since no formation of a deacetyl  derivative took place on hydrogenation, which excludes the ~ position 
of an acetoxy group with respec t  to the double bond. The s t ruc ture  of the signals of the geminal protons also 
agrees  with the positions of the acetoxy group at C 3 and C 8. On the basis of the facts given above, we propose 
s t ruc ture  (I) as the most  probable for micranthin.  
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F r o m  the epigeal pa r t  of Achillea vermicu la r i s  Tr im,  collected in June in the Ordubarskii  region of the 
Armenian SSR by aqueous extract ion we have isolated a crysta l l ine  substance with the composit ion C15H1804.H20. 
The proper t ies  and spec t ra l  charac te r i s t i c s  of this substance, and a compar ison of them with those given in the 
l i t e ra ture  [1, 2] have permit ted the conclusion that the substance isolated is austr ic in  (deacetylmatr icar in) ,  and 
this is the f i r s t  t ime that it has been isolated f rom this species .  

1. 
2 .  
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We have investigated the widely distributed plant Achillea biebersteini i  Afan. for its lactone content [1]. 
The epigeal par t  of the plant collected in the flowering period in May in the environs of Tashkent was extracted 
with chloroform.  The ex t rac t  was t reated with 50% alcohol and extracted with chloroform.  The purified ex- 
t r ac t  was deposited on a column of si l ica gel and eluted success ive ly  with benzene, chloroform,  and c h l o r o f o r m -  
ethanol. The rechromatography  of these eluates yielded five sesquiterpene laetones. Lactone (I) had the com- 
position C15H180 ¢, mp 164-165°C (benzene), M + 262, R f  0.51 [TLC, fixed layer  of si l ica gel, b e n z e n e - e t h e r -  
methanol (5 - 1 : 1) sys t em here and below]. According to its IR and NMR spect ra ,  the substance has two OH 
groups,  two methyl groups or  double bonds, and an exomethylene group in a lactone ring. 

Lactone (II), C1~H1804, mp lZ~2-143°C (benzene, M + 262, R f  0.46. According to its IR and NMR spectra ,  
the substance has two OH groups,  one methyl group on a double bond, and two exomethylene groups.  

Lactone (III}, C15H2004, mp 220-221°C (benzene}, M + 264, R f  0.6. According to its IR spect rum,  the lac- 
tone contains an OH group, a lactone C =O,  a ketonic C =O, and double bonds. The NMR spec t rum contains the 
signals of an angular methyl group, a secondary methyl group, a lactone proton, and one exomethylene group. 
On acetylation with acetic anhydride in pyridine, a monoacetyl  derivative was obtained. Trea tment  of the lae-  
tone (III) with a mixture of acetic anhydride and acetic acid (2 : 1) gave an anhydro derivative.  In their  physico- 
chemical  proper t ies ,  the lactone and its derivatives are  s imi lar  to the lactone ar tecal in and its derivat ives [2]. 
Mixed melting points showed no depress ion and their IR spec t ra  were identical. 

Lactone {IV}, C15H2004, mp 197-199°C (ethanol}, M + 264, R f  0.37. According to its IR spectrum,  it has an 
OH group, a lactone C -~O, and double bonds. On acetylation with acetic anhydride in pyridine, a diacetyl der iv -  
ative was obtained with mp 136-138°C. According to the NMR spectrum,  (IV} has one methyl on a double bond, 
two hydroxyls,  and two exomethylene groups. 

Laetone (V), C15H18Oe, mp 312-314°C (ethanol), M + 294, R f  0.4. In the IR spec t rum there  a r e  absorption 
bands at 3455 and 3495 cm -1 (OH), 1745 cm -1 (lactone C =O), and 1645-1660 cm -1 (C =C bond}. The NMR 
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