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In the proof  of the s t r u c t u r e  of f a rnes i f e ro l  A and its analogs,  the de terminat ion  of the or ienta t ion  of the 
subst i tuents  at  C 9 p roved  to be  the mos t  complex  p r o b l e m  [1-6]. Recent ly ,  f r o m t h e  shift  of the Cotton effect  
(CE) in the 300 nm reg ion  it has  been poss ib le  to de te rmine  the or ienta t ion of subst i tuents  at  C 9 in such d i t e r -  
penoids as g ibere l l in ic  acid,  eafes to l ,  and kaurene ,  but no unambiguous r e s u l t s  we re  obtained for  der ivat ives  
of eperu ic  acid and, in pa r t i cu l a r ,  f a r n e s i f e r o l  A [7]. We have cons idered  the in terconnect ion between the 
na ture  of the c i r c u l a r  d i ch ro i sm (CD) curves  and the s t e r e o e h e m i s t r y  at C 9 in f a rnes i f e ro l  A (D, gummosin  (ID, 
mogoltadone (III), colladonin (IV), badrakemin  (V), and the ketone of badrakemin  (VD. In addition to Cotton 
effects  in the 320 and 230 n m  reg ions  connected with t r ans i t ions  in the coumar in  nucleus,  all  the compounds 
cons ide red  have  a Ce at  200 nm e a u s e d b y  a ~--* ~r * t r ans i t i on  in the exomethylene  bond. We d i r ec t ed  our  a t tent ion p r e -  
c i se ly  to this  CE, s ince the a s y m m e t r i c  center  of in te res t  to us is adjacent  to this  eh romophor ic  group. As 
can be seen  f r o m  the r e s u l t s  obtained (Table 1), the or ien ta t ion  of the subst i tuents  affects  the ampli tude of the 
CE in the 200 n m  region.  In the case  of axial  or ienta t ion of the C p - C H 2 - R  group (I-III),  the intensi ty of the 
CE is s e v e r a t t i m e s  g r e a t e r  than for the equator ia l  or ienta t ion (IV-VI). This i nc rease  in intensi ty can p robab ly  
be  explained by the fac t  that  in the axial  or ienta t ion  the a r o m a t i c  nucleus and the exomethylene group p rove  to 
be  c lose  to one another  in space  and par t i a l  over lapping  of the i r  7r o rb i t a l s  becomes  poss ible .  

The CD s p e c t r a  w e r e  r e c o r d e d  ona JASCO-J-20  s p e c t r o p o l a r i m e t e r  at a concentra t ion of the solution of 
0.5 m g / m l  with cel l  t h i cknesses  of  0.05 and 9.01 cm.  The solvent was methanol .  
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Previous  chemical  investigations of the epigeal par t  of Lespedeza hedysaroides .have shown the p resence  
of the following flavonoids in it: kaempferol ,  quercet in ,  or ient in,  homoorient in,  vitexin,  and saponaret in [1]. 

We have investigated the phenolic composit ion of the epigeal par t  of L. hedysaroides  (Pall.) Kitag. col-  
lected in the water  meadows of the R. Khalkhin-Gol. Two-dimensional  paper chromatography showed the p r e s -  
ence in an ethanolic ext rac t  of not less  than 14 flavonoid glycosides,  five monomer ic  catechins,  and th ree  e s t e r s  
of hydroxycinnamic acids.  The aqueous ethanolic ex t rac t  was concentra ted to an aqueous res idue ,  and this was 
t r ea ted  with ch lo roform and the phenolic compounds were  ext rac ted  with b u t a n - l - o l - e t h y l  acetate  (1 : 1). The 
evaporated organic  ex t rac t  was subjected to chromatographic  separat ion on columns of polyamide sorbent .  T h e  
r e su l t s  of an investigation of the nature  of the compounds isolated a re  given below. 

Homoorientin,  mp 229-231°C; [~]~+44.2 ° (c 0.1; methanol); kethanOlmax 268,355 rim, kKn~OH 266,410 rim, 
~ CH3COONa 2 7 8 , 3 2 6 , 3 9 4  nm. In the NMR spec t rum ( P e r k i n - E l m e r  R-20-A) of the homoorient in isolated and 

max 
of its acetate ,  the p resence  of a doublet was observed  at 5 6.48 ppm corresponding to the H-8 proton, and the re  
was no signal of a H-6 proton. The acetyl  der ivat ive had mp 149-150°C. 

Bioquercetin (quercetin 3-O-fl - robinobios ide), mp 194-196 ° C, [a ]5 - 48.9 ° (c 0.2; methanol); -~ maxethan°l 260, 

00, 365 nm; ~Kn~OH 272, 335,415 rim; )tCH3 COONa 273, 330,405 rim; ~ CH3COONa +H3BO3 265 ,300 ,383  nm; max max 
~A1C13 273 ,295 ,370 ,  405 nm; )~A1C13+HCI 273, 295, 360,403 nm. The acetyl  der ivat ive had mp 127-128°C and 

m a x  m a x  

[~ ]~-117 .4  ° (c 0.1; methanol). Acid h y d r o ~ s i s  (5% HC1, 3 h) gave quercet in ,  D-galactose,  and L- rhamaose .  
The ra t io  of Ellc% m for the glycosides and EI~o m for the aglycones,  which was 38.8%,is cha rac te r i s t i c  for  a 
quercet in  diglycoside. When the glycoside was incubated with rhanmodias tase ,  a d isacchar ide  was obtained 
which was identical with the biose of an authentic sample of robinin. At the present  t ime,  the s t ruc tu re  of f l-  
robinobiose is a subject  of discussion. Thus, for  the d isacchar ide  of a quercet in  diglycoside f r o m  Robinia 
pseudacacia  imp 201-203°C; [~ ]~ ,27 .1  ° (c 0.1; dimethylformamide]  the s t ruc tu re  of 6 -O-f i -L- rhamnopyranosy l -  
f l -D-galac tofuranose  has been proposed previously  [2]. At the present  t ime,  for  the present  t ime,  for  the rob ino-  
biose of the bioquercet in  obtained synthet ical ly imP 198-201°C; [ a ] ~ - 5 0  ° (c 0.5; dimethylformamide)]  the 
s t ruc tu re  of 6 -~ -L- rhamnopyranosy l - f l -D-ga lac topyranose  has been suggested [3]. The kaempferol  ga lac tor -  
harnnoside corresponding to bioquercet in  was provis ional ly  cons idered  to be kaempferol  3-fl-robinobioside.  
Orientin,  vitexin, and saponaret in  were  shown to be present  by paper -chromatographic  compar ison  with authen- 
t ic samples .  

After  the paper -chromatograph ic  separat ion,  the amounts of the main flavonoids were  de termined by the 
spec t rophotomet r ic  method. This showed that the epigeal par t  contained 0.46% of homoorient in,  0.18% of bio-  
quercet in ,  and 0.14% of orientin,  on the a i r - d r y  weight. 

We found no flavonoid aglycones or  f ree  hydroxycinnamic acids in the epigeal par t  of this plant. 
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