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The cembrane  t e r t i a r y  alcohol i socembrene  (thunbergol) (I) has been isolated f rom the o leores in  of a 
number  of species  of coni fers  of the family P inaceae  [1-5]. The s t ruc ture  and absolute configuration of i socem-  
b ro l  at C 1 has been shown by its convers ion  into cembrene  and i socembrene  [1, 2], while the configuration at C 4 
has remained undetermined.  To find it, we have used reduction of the known 4S,5R-epoxycembrene (II) [6] with 
l i thium te t rahydroaluminate .  This  epoxide is obtained together  with 7,8-  and l l , 1 2 - e p o x y c e m b r e n e s  when c e m -  
b rene  is epoxidized with perac ids  [6]. Since the epoxide (II) can not be separated f rom the i somer i c  epoxycem-  
b r e n e s  without decomposit ion,  we used for  reduct ion the mix ture  of the monoepoxides mentioned obtained by the 
epoxidation of cembrene  with an equimolar  amount of peroxyace t ic  acid in ch lo roform in the p resence  of an ex~ 
ces s  of sodium bicarbonate .  Reduction was pe r fo rmed  with an excess  of a carefu l ly-pur i f ied  solution of lithium 
te t rahydroa lumina te  in absolute t e t r ahydrofu ran  (boiling for  8 h). Under these  conditions, the 7,8- and 11,12- 
epoxycembrenes  were  reduced comple te ly  to the cor responding  t e r t i a ry  alcohols,  and epoxide (ID was reduced 
to i socembro l  (D, identical  according to TLC and IR and NMR spec t roscopy with an authentic sample,  and also 
to the secondary alcohol (HI) n~  1.5100, [~]~ + 97.5 ° (c 11.9; chloroform)) .  These  products  were  formed in a 
ra t io  of 1 : 4. Because  of the p re sence  of the decomposit ion products  of lithium te t rahydroa lumina te  in the r e a c -  
t ion mixture ,  the epoxide (ID was par t ia l ly  (under the conditions used, by 10%) i somer ized  into the two ketones 
(IV) ep imer i c  at C 4 [6, 7], which, under  the reac t ion  conditions, were  reduced to a mixture  of s t e r e , i s o m e r i c  
alcohols.  The same alcohols were  obtained in model exper iments  on the reduct ion of authentic samples of the 
ketones  (IV}. The reac t ion  mix tu res  were  separa ted  by column chromatography on a i r - d r y  s i l ica  gel and on 
s i l i ca  gel containing 5% of s i lve r  n i t ra te .  
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Thus, i socembrol  has the 4R configuration.  The ep imer  of i socembrol  (4-epi isocembrol)  found in the 
o leores ins  of t h ree  species  of Pinus L. [5, 8] were  not detec ted  in the mix tu re  of reduction products  of the 
epoxycembrenes .  

A cha rac t e r i s t i c  fea ture  of the optical p roper t i e s  of a l l  the pa i r s  of cembrane  di terpenoids der ived f rom 
1 S , 2 E - c e m b r - 2 - e n - 4 - o l  and ep imer i c  at C 4 known at the p resen t  t ime [5, 8-12] is observed:  compounds s t e r e o -  
chemica l ly  cor responding  to 4 -ep i i socembro l  have a more  posi t ive optical rotation than the i r  ip imers  at C 4. 
This  observat ion  can be used to predic t  the absolute configuration at C 4 in s imi la r  cembrane  compounds. 
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Rhapont icum c a r t h a m o i d e s  (Wilid.) I l j in (Asteraceae)  has  long been used in folk medicine,  and a liquid 
ex t r ac t  is used  in med ica l  p r ac t i ce  as  a s t imulant  and adaptogenic a g e n t [ l ] .  Flavonoids,  s t e ro l s ,  and ecdysones  
have been  found in the roo t s  of the plant [2-7]. He re  we r e p o r t  the p r e s e n c e  of saponins  for  the f i r s t  t ime .  

We studied the epigeal  pa r t  of f o u r - y e a r  plants  col lected in the plantat ion of the Cent ra l  Botanical  Garden 
of the Academy of Sciences of the B e l o r u s s i a n  SSR in the f lowering phase.  The a i r - d r y  epigeal  pa r t  (2 kg} was 
comminuted  steeped in 80% ethanol fo r  10 days,  and ex t rac ted  with heating on the w a t e r  bath with the same so l -  
vent  fo r  one hour  t h r e e  t imes .  The combined ex t r ac t s  were  evapora ted  in vacuum at  50°C, the res idue  was d i s -  
solved in water ,  and the solution was repea ted ly  t r ea t ed  with cyclohexane,  ch lo roform,  and n-butanol  [8]. 

The butanolic  e x t r a c t s  we re  concent ra ted .  The weight of the d ry  res idue  was 64 g. This was pe rco la t ed  
through a l a y e r  of unact ivated a lumina  in the b u t a n - l - o l - e t h a n o l - w a t e r  (10 : 2 : 5) sys t em.  Of the to ta l  saponins 
pur i f ied  in this way, 15 g was  t r a n s f e r r e d  to a comumn (50 × 3.5 cm) containing type L 40/100/~m si l ica  gel 
(Czechoslovakia)  and was  e la ted with the c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 35 : 5) sys t em.  According to th in-  
l a y e r  ch roma tog raphy  (TLC) on type L5/40p s i l ica  gel (Czechoslovakia)  in the b u t a n o l - l - o l - e t h a n o l - w a t e r  
(10 : 2 : 5) and c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 35 : 5) sy s t ems ,  the combined saponins isolated in this  way con -  
ta ined eight t r i t e r p e n e  g lycos ides ,  which w e r e  named  in o rde r  of increas ing  polar i ty  rhapont icos ides  A, B, C, 
D, E, F, G, and H. 

The compos i t ion  of the hypogeal pa r t  of the plant p roved  to be  identical  with that  of the epigeal  pa r t .  

The combined saponins (5 g) were  p laced in a tube wi th  5% sulfur ic  acid and the mix tu re  was  heated at  
110°C fo r  8 h, a f t e r  which the con ten t s  of the tube were  ex t rac ted  with diethyl e ther .  The e the rea l  ex t r ac t  was  
ch roma tog raphed  on a column of s i l ica  gel L40/100#m with success ive  elution by the following solvents ,  b e n -  
zene, b e n z e n e - d i e t h y l  e the r  (9 : 1, 8 : 2, 7 : 3, 6 : 4, and 5 : 5). and diethyl e ther .  

B e n z e n e - d i e t h y l  e the r  (8 : 2) eluted an aglycone, which was then pur i f ied by TLC in the c h l o r o f o r m - m e t h -  
anol (9 : 1) s y s t e m  mp 331-333°C, [~]~ + 81 ° (c 1.1; ch loroform) .  The aglyeone was identified by i ts  c h r o m a t o -  
graphic  behav io r  in a t h i n - l a y e r  of s i l ica  gel and by a mixed mel t ing  point with an authentic sample  as  h e d e r a g -  
enin [9, 10]. 

The methy l  e t h e r  of the aglycone isolated,  obtained by t rea t ing  an e the rea l  solution with d iazomethane  
[11], and an authentic sample  of the methyl  e the r  of hederagenin  proved  to be  identical  when c o m p a r e d  by 
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