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During the ch romatograph ic  isolat ion of chrys in ,  t ec tochrys in  [1], p inostrobin,  and p inocembr in  [2] 
f r o m  acetone ex t r ac t s  of the wood of Pinus s ib i r i ca  (Siberian pine) we obse rved  the p r e sence  of ve ry  
smal l  amounts of m o r e  highly hydroxyla ted  f lavonoids.  To accumula te  these substances ,  we obtained 
f rac t ions  enriched in them ( t rea tment  with solvents ,  pe rco la t ion  on cel lulose  and polyamide) .  Af ter  r e -  
peated  p r e p a r a t i v e  separa t ion  on polyamide  (eluents: c h l o r o f o r m - m e t h a n o l ;  m e t h a n o l - w a t e r ) ,  three  
compounds were  i so la ted  which gave a pos i t ive  cyanidin test  and were  aglycones (according to B ryan t ' s  
reac t ion  [3]). The subs tances  were  identified as a romadendr in ,  apigenin, and kaempfero l .  I t  is in teres t ing 
to note that  in E r d t m a n ' s  fundamental  pape r  [4] on the composi t ion of the phenolic components  of  the genus 
Finns the th ree  flavonoids mentioned were  found in none of the 65 species  studied. 

Aromadendr in :  white c ry s t a l s  with mp 227-230°C (from water) ,  [~]{~ + 22.6 ° (c 0.31; methanol),  
tool. wt. 288 (mass  spec t rome t ry ) .  IR spec t rum (in KBr;  cm- t ) :  1520,1610 (C6H 5 - ) ,  1640 (C = O), 3300, 
3450 (--OH). UV spec t rum,  Xmax, urn: 292, 330 (shoulder) (log e 4.31) (ethanol); 308 (+A1C13); 330 
(+CH 3 COONa); 320 (+ZrOC12); 290 (+ c i t r ic  acid). 

The reduct ion of the substance according to Pew [5] gave a purple  coloration,  while alkaline 
c leavage with 30% NaOH at 100 ° C fo r  6 h yielded phloroglucinol  and oxidation under the conditions 
descr ibed  by Hil l is  [6] yielded kaempfero l .  The aceta te  of a romadendr in  has  mp 78-80°C (from ethanol). 

The opt ical  ro t a to ry  d i spe r s ion  (ORD) curve  had a complex Cotton effect  in which the t roughs of a 
pos i t ive  effect  cor responding  to a t rans i t ion  at 325 um and of a negative effect  with a center  at 288 nm 
in te r sec t  one another.  This  b e c o m e s  obvious on compar ing  the ORD and the c i r c u l a r  d i ch ro i sm curves  
(Fig. 1). Since the ORD curve  of a romadendr in  has a posi t ive  effect cor responding  to a n - -  7r* t rans i t ion  
and a negat ive effect  cor responding to a Ir --~ or* transi t ion,  the configuration of the compound isolated is 
2(R):3(R) [7, 8]. This conclusion is conf i rmed by the PMR spec t rum.  The signal of the proton at C 2 con-  
s i s t s  of a doublet in the 5.05 ppm region and that at  C 3 a doublet at 4.5 ppm. The sp in-sp in  coupling 
constant  of 11 Hz co r re sponds  to the axial posi t ion of the pro tons  at C 2 and C 3, i .e. the C6H 5 and OH sub-  
t i tuents a r e  in the equator ia l  posi t ions,  which also cor responds  to the 2(R):3(R) configuration.  

Apigenin: pale  yel low c r y s t a l s  with mp 343-344 ° C, mol.  wt. 270 (mass  spec t romet ry ) .  IR spec t rum,  
cm-~:  1550, 1610 (C6H 5 -) ,  1655 (C = O), 3090, 3300 (-OH). UV spec t rum:  kma x 340, 270 um (log e 4.37, 
4.35) (ethanol). 

Kaempferol :  l emon-ye l low c ry s t a l s  with mp 275-276 ° C, IR spec t rum,  c m - l :  1515, 1570, 1615 
(CGH 4 --), 1652 (C = O), 3200 - 3400 (--OH). UV spec t rum:  Xma x 370, 268 nm (log e 4.31, 4.23) (ethanol). 
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Fig. 1. ORD (1) and CD (2) curves  of  a r o -  
madendr in  in methanol.  

The ORD and c i r cu l a r  d i ch ro i sm curves  were  taken on a "Spectropol 1" i n s t r u m e n t b y  V. A. 
Babkin and the PMR s pec t r a  on a Varian A-60 ins t rument  in dimethyl  sulfoxide (with hexamethyldis i loxane 
as internal  s tandard) .  
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