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The isolation of a sesquiterpene lactone f rom Ar temis ia  sublessingiana* with the composit ion 
C15H2204, mp 233-234°C, has been reported previously [1]. Its physicochemical  proper t ies  differ f rom those 
of lactones with the same composition and s imi lar  functional groups that have been described [2-5]. We have 
called it arsubin (I). 

Arsubin has two hydroxy groups (secondary and tert iary) and one double bond. The position and na- 
ture  of the double bond were determined by a study of the NMR spect ra  of arsubin acetate (III) (Fig. la) 
and its dihydro derivative (IV) (Fig. lb). Two broadened signals of one proton unit each at 4.89 and 4.94 
ppm in the spect rum of (III) show the presence of an exomethylene group in the molecule of the lactone. 
These signals have disappeared in the spect rum of (IV). This group is not conjugated with the lactone 
carbonyl:  kmax  in the IR spect rum 1780 cm -~ . Consequently, the =CH 2 group is attached to the C 4 carbon. 

The spectrum of (III) shows the protons of an angular methyl group in the form of a narrow singlet 
at 0.93 ppm, and of a secondary methyl group in the fo rm of a doublet with a center  at 1.16 ppm (J = 7.5 Hz). 
The signal of an acetyl group can be seen in the 1.98 ppm region and the signal of its geminal proton in the 
form of a quartet  with its center  at 5.38 ppm (J = 5.6 tiz). The resonance signal of the lactone proton ap- 
pears  in the form of a sharp doublet with its center  at 4.45 ppm (J = 10 Hz), which shows the attachment of 
the lactone ring in the C 5-  C~ position. A secondary methyl group is attached to the C it carbon and appears  
in the form of a doublet with a valley of half the height of the signals because of the interaction of the methyl 
protons on the adjacent C 6 carbon. Consequently, the most  probable position for the t e r t i a ry  hydroxygroup 
is at C~0. The attachment of the secondary group to the C 3 atom is excluded because of the absence in the 
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Fig. 1. NMR spect ra  (CDClz, 100 MHz) 
of arsubin acetate (a) and of d ihydroar-  
subin acetate (b). 

UV spect rum of oxoarsubin (V) of the charac te r i s t i c  maximum 
showing the conjugation of the C = C bond with the C = O group. 
Its location at C 7 is unlikely since, when the lactone was sub- 
jected to prolonged heating with a solution of alkali, followed 
by acidification, the lactone ring opened at the C 5-  C~ position. 
This group must be attached to one of the atoms Ct, C2, o rC  8. 

When dihydroarsubin (II) was dehydrogenated over  sele-  
nium, a naphthalene derivative was o b t a i n e d -  7-e thyl-1-  
methylnaphthalene, identified in the form of its picrate ,  
mp 93-95°C. 

Thus, f rom its type of carbon skeleton arsubin belongs 
to the lactones of the eudesmane ser ies  and is possibly a s te r -  
eo i somer  of ar temin [2]. These facts permit  the following par -  
tial s t ructure  to be proposed for arsubin:  

* As in Russian original; in the previous paper this was given 
as A. t r a n s i l i e n s i s -  Transla tor .  

Institute of the Chemist ry  of Plant Substances, Academy of Sciences of the Uzbek SSR. Translated 
f rom Khimiya l>rirodnykh Soedinenii, No. 6, pp. 745-747, November-December ,  1971. Original art icle 
submitted July 19, 1971. 

©1971 Consultants Bureau, a division o f  Plenum Publishing Corporation, 227 V(est 17th Street, New York, \+. }!. 10011. 
:Yo part of this publication may be reproduced, stored in a retrieval s~'stem, or transmitted, in any form or by ,ny mc(~ns, 
electronic, mechanical, photocopying, microfilming, recording or otlzerwise, withot+t written permission of the publisher. 1 
copy o f  this article is available from the publisher for $1J.O0. 

722 



CH~ 

0 
Z 

OH ( sec. ) 

E X P E R I M E N T A L  

The IR s p e c t r a  w e r e  taken on a UR-20 spec t ropho tomete r  ( tablets  with KBr),  the NMR spec t r a  on a 
JNM-4H-10~/100 MHz ins t rument  in CDC13 (5 scale) ,  and the m a s s  s p e c t r a  onanMKh-1303 ins t rument .  The 
ana lyses  of all  the compounds co r responded  to the calcula ted values .  

Arsubin  (I) .  The epigeal  pa r t  of the plant ( smal l  s t e m s  and leaves)  (10kg)was  steeped in hot w a t e r  
(85°C) for  1 h four  t i m e s .  The cooled aqueous infusions were  ex t rac ted  with ch lo ro fo rm five t imes .  The 
solvent  was  dist i l led off under  vacuum.  The combined ex t rac t ive  subs tances  we re  d issolved in e ther ,  and 
a f t e r  b r i e f  standing the solution deposi ted arsubin ,  C15H2204, mp 233-234°C ( f rom ethanol).  Yield 13.2 g. 

Dihydroars t tb in  (II) .  A solution of 0.1 g of a r sub in  in 13 ml  of ethanol with 0.03 g of plat inum oxide 
was  hydrogenated for  2.5 h. The amount of hydrogen absorbed  was  10 ml,  and 0.07 g of a c rys ta l l ine  sub- 
s tance with mp 238°C ( f rom ethanol),  mol .  wt. 268 (mass  spec t romet ry )  was  obtained. 

Arsubin  Acetate  ( III) .  A solution of 0.2 g of a r sub in  in a mix tu re  of 2 ml  of dry  pyridine and 2 ml  of 
acet ic  9nhydride was  lef t  to stand at r oom t e m p e r a t u r e  for  15 h. Then the solvents  we re  dr iven  off in vac-  
uum. A substance  was  isola ted with the composi t ion  C1TH2405, mp 200°C ( f rom ethanol), tool. wt. 308 ( m a s s  
s p e c t r o m e t r y ) .  

Dihydroarsub in  Aceta te  (IV). A solution of 0.1 g of d ihydroarsubin  in 2 ml  of pyridine was  t r ea t ed  
with 1 ml  of acet ic  anhydride.  Af ter  the mix ture  had stood for  5 h, the solvent was  dr iven  off in vacuum 
and the reac t ion  product  was  r e c r y s t a l l i z e d  f r o m  ethanol.  A compound was  isolated with the composi t ion 
C1TH2605, mp 187-188°C, tool.  wt. 310 (mass  spec t rome t ry ) .  IR spec t rum,  Vmax, cm-l :  3490 (OH), 1780 
(T-lactone),  1735, 1265, 1223 (OCOCH~. 

Oxoarsubin (V). A mix tu re  of 0.1 g of ch romium t r ioxide  and 1 ml  of 90% acet ic  acid was  added 
dropwise  to an i ce -coo led  solution of 0.1 g of a r sub in  in 3.3 ml  of 90% acet ic  acid. The t e m p e r a t u r e  of the 
r eac t ion  mix tu re  was  kept at 0 to +3°C for  3 h. Then 5 ml  of wa t e r  was  added (0°C). The reac t ion  product  
was  ex t rac ted  with e ther ,  and the e x t r a c t s  w e r e  washed with sodium b icarbona te  solution and with wa te r .  
Af ter  the solvent  had been  dis t i l led off, a compound C15H2004 with mp 255°C ( f rom ethanol) was  obtained in 
a yie ld  of 0.03 g. IR spec t rum,  Vmax, cm-t :  3440 (OH), 1778 (T-lactone),  1720 (C = O), 1665 (C = C). 

7 -E thy l - l -me thy lnaph tha l ene .  A mix tu re  of 1.5 g of dLhydroarsubin and 1.5 g of se len ium was  heated 
at 280-300°C for  7 h. F r o m  the reac t ion  mix tu re  pe t ro leum e ther  ex t rac ted  a liquid hydroca rbon  whichwas  
pur i f ied by passage  through a column of a lumina,  by boil ing with meta l l ic  sodium, and by vacuum dis t i l la -  
t ion.  Then it was  t r e a t ed  with a hot ethanolic solution of p ic r ic  acid.  C r y s t a l s  deposited in the f o r m  of 
orange  n e e d l e s -  7 -e thy l - l -me thy lnaph tha l ene  p ic ra te ,  with mp 93-95°C ( f rom ethanol).  

C O N C L U S I O N S  

A new sesqu i te rpene  lactone - a r sub in  - has  been  isolated f r o m  A r t e m i s i a  subless ingiana.  Structure  
(I) has  been  p roposed  for  it on the ba s i s  of chemica l  and spec t roscop ic  information.  
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