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We have p rev ious ly  r epo r t ed  the wide dis t r ibut ion of t r i t e r p e n e s  in plants of the genus Rhododendro% 
family  E r i caceae  [1]. 

The p re sen t  paper  gives the r e su l t s  of a study of the t r i t e rpene  composi t ion  of two domest ic  spec ies  
of rhododendron - Rh. caucas icum Pal l . ,  col lected in the region of Pya t igo r sk ,  and Rh. ledebouri i  Po ja rk ,  
int roduced into the Leningrad Botanical  Garden.  

Crys ta l l ine  subs tances  were  obtained f r o m  the neut ra l  f rac t ion  of the ex t rac t  of Rh. caucas icum Pal l .  
by column ch romatography  on alumina.  Two of them were  identified as campanul l in  and f r iede l in  f r o m  
the i r  IR s p e c t r a  and mel t ing points .  A thi rd  substance,  with mp  274°C, proved  to be identical  with ep i f r i ede l -  
inol, a sample  of which we obtained by the reduct ion of f r iedel in  over  a plat inum ca ta lys t  in acet ic  acid [2]. 

F r o m  the neutra l  f rac t ion  of a ch lo ro fo rm ex t r ac t  of Rh. ledebouri i  P o j a r k  we isola ted  subs tances  
which were  identified as campanull in ,  fi - s i t o s t e ro l ,  and betulin.  

Gas-Liquid  Chromatography  of the T r i t e r p e n e s  [3, 4]. We studied the ch romatograph ic  mobi l i ty  of 
the t r i t e rpenoids  i so la ted  f rom rhododendrons [5], and also some other  s amp le s  avai lable to us .  

In o rde r  to calcula te  the re la t ive  re tent ion vo lumes ,  cholestane was used  as the s tandard .  The r e -  
sults  of the analys is  are  given below. 

Relat ive re tent ion vo lumes  of t r i t e rpenoids*  

Choles tane 1 Lupeol 3.38 A 500)_Alnusenol 4.12 
(5.1 rain) Lupeol aceta te  4.65 aceta te  

T a r a x e r o l  2.97 Betulin 6.91 C ampanull in  2.48 
T a r a x e r o l  aceta te  3.88 Betulin aceta te  10.65 f l -Amyr in  3.08 
Ta raxe rone  2.86 Epifr iedel inol  4.27 a - A m y r i n  3.32 
Simiarol  4.13 Fr iede l in  4.06 Zero in  5.05 
Simiarol  aceta te  5.62 A50°)-Alnusenol 3.18 Myricadiol  6.36 
S imiarone  4.09 Uvaol 6.65 

*3% of E-30;  c a r r i e r  gas  H2; 50 m l / s e c .  
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Fig.  1. GL c h r o m a t o g r a m  of As(l°)-alnusenol 
and i ts  de r iva t ives .  1) choles tane;  2) c a m -  
panullin; 3) As(l°)-alnusenol; 4) A 5 (l°)-alnusenol 
ace ta te .  

As an example ,  Fig.  1 gives a GL c h r o m a t o g r a m  
of a mix tu re  of As(l°)-alnusenol,  campanull in ,  and A 5 (10)_ 
alnusenol ace ta te .  

A r i s e  in the re la t ive  re tent ion volumes  is found 
in the sequence k e t o n e - a l c o h o l - a c e t a t e .  These  values 
a re  v e r y  c lose  fo r  the alcohols and the ketones  c o r r e -  
sponding to them (on ch romatography ,  m ix tu r e s  of them 
were  not separa ted ,  forming a single common peak). 
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Fig .  2. GL c h r o m a t o g r a m s  of rhododendron 
ex t r ac t s :  I .  Rh. caucas icum Pa l l .  1 ) c h o -  
les tane;  2)campanul l in ;  3,4) unidentified sub-  
s tances ;  5) epi f r iedel inol  and f r iedel in .  II .  
Rh. au reum Georgi .  1) choles tane;  2) c a m -  
panullin; 3) unidentified substance;  4) t a r a -  
xe ro l  and t a raxe rone ;  5,6,7, 8) unidentified 
subs tances .  HI. Rh. ledebouri i  P o j a rk .  1) 
choles tane;  2) campanul l in;  3 ,4)unident i f ied 
subs tances .  

Then,  under  the s a m e  conditions, ch lo ro fo rm ex -  
t r a c t s  of the rhododendrons invest igated and an ex t r ac t  of 
Rh. au reum Georgi ,  the t r i t e rpene  composi t ion  of which 
we have studied p rev ious ly  [5], were  chromatographed .  

The peaks  on the c h r o m a t o g r a m s  (Fig. 2, cu rves  I, 
II, and IID were  identified by compar ing  the re la t ive  r e t e n -  
t ion volumes  given in the p re sen t  work and those obtained 
by the method of adding authentic s a m p l e s .  

On curve  I (see Fig.  2), peak 2 (2.55) is a sc r ibed  to 
campanull in ,  and peak 5 (4.23) co r r e sponds  to a mix tu re  
of epif r iedel inol  and f r iedel in .  On curve  H (see Fig. 2), 
peak 2 (2.46) co r r e sponds  to campanul l in ,  and peak 4 
(3.03) is a sc r ibed  to a mix tu re  of t a r a x e r o l  and t a r axe rone  
which, like epifr iedel inol  and fr iedel in,  have v e r y  s i m i l a r  
re la t ive  re tent ion vo lumes  and are  p rac t i ca l ly  incapable 
of separa t ion .  On curve  IH (see Fig. 2), peak 2 (2.55) was 
identified as campanul l in .  

The use  of the GLC method for  the analysis  of such 
complex mix tu res  as plant ex t r ac t s  makes  i t  poss ib le  to 
obtain some  p r e l i m i n a r y  in format ion  on the i r  t r i t e rpene  
composi t ion.  

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

The rhododendron ex t r ac t s  were  ch roma tog raphed  
on alumina (Brockmann act ivi ty  HI). The eluents  used 
were  pe t ro leum e ther ,  benzene,  ch lo ro fo rm,  and mix tu re s  
of them.  

The IR s p e c t r a  were  taken in paraf f in  oil on a UR-10 
ins t rument .  The analyses  of all the compounds cor responded  
to the calculated f igures .  

Isola t ion of Tr i t e rpeno ids  f r o m  Rh. caucas i cum.  Comminuted  b ranches  and leaves  (128 g) were  ex -  
t r a c t ed  with ch lo ro fo rm until the L i e b e r m a n n - B u r c h a r d  reac t ion  was negat ive .  The ch lo ro fo rm was d i s -  
t i l led off, and the acid compounds were  s epa ra t ed  f r o m  'the r e s in  obtained. The weight of the neutra l  f r a c -  
tion of the r e s in  was 3.5 g. Chromatography  of the neut ra l  f rac t ion  of the r e s i n  (with benzene as the eluent) 
gave a subs tance  C30H500 with mp 201°C (from acetone),  which was identical  with campanul l in .  IR spec -  
t r um,  e ra- l :  915, 960,948,  1000, 1010, 1028. 

F r o m  the s a m e  column, a mix tu re  of benzene and ch lo ro fo rm (1 : 1) eluted fr iedel in ,  C30H480 , with 
mp  241°C (from ethanol) .  IR spec t rum:  1715 c m  -1 (C = O ) .  

Subsequent elution of the column with a mix tu re  of benzene and ch lo ro fo rm yielded a subs tance  
C30H520 with mp  274°C identified as epif r iedel inol  (from CHC13 -C2HsOH ) . 

Reduction of Fr iede l in .  0.05 g of the ke tonewas  hydrogenated  in acet ic  acid (5 ml) ove r  PtO 2 (0.1 g). 
The reac t ion  mix tu re  was diluted with wa te r  and ex t rac ted  with ch lo ro fo rm.  The reac t ion  product  me l t ed  
at 270-271°C (from a mix tu re  of CHC13 and C2H5OH ). IR spec t rum:  3480 c m  -I  ( -OH).  

Isola t ion of the T r i t e r p e n e s  f r o m  Rh. ledebour i i .  The p r o c e s s  desc r ibed  above was applied to 100 g 
of dr ied  and comminuted  b ranches  and l e aves .  The weight of the neut ra l  f rac t ion  on the r e s i n  was 3 g. 
When this r e s in  was ch roma tog raphed  [petroleum e t h e r - b e n z e n e  (1:1)],  a substance  with mp 200°C (from 
acetone) was obtained, which was identical  with campanul l in .  

F u r t h e r  elution of the column with ch lo ro fo rm yielded a substance  with mp 128°C. The IR spec t ru m 
of the substance  was identical  with that  of fl - s i t o s t e r o l .  
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The subsequent ch loroformic  eluates yielded betulin, C30H500 , with mp 247°C (from ethanol). IR spec-  
trum~ cm-l :  885, 1643 (>C----CH2), 3390 (-OH). 

GLC was pe r fo rmed  in a Pye  se r i e s  104 ins t rument  with a f lame ionization de tec tor  (rate of flow of 
gas 50 m l / s e c )  in glass columns (100 x 0.4 cm) with 3% of SE-30 on Gas-Chrom Q (100 x 100 mesh).  The 
column t empera tu re  was 240°C. Samples of pure~markers ,  3-10 ~l i ter  of 0.5% solutions in acetone were  
introduced into the column by means  of a Hamilton syr inge .  

P repa ra t ion  of Samples of Rhododendron Ext rac t s .  One gram of the comminuted branches  and leaves 
was ex t rac ted  with 10 ml of ch lo ro fo rm.  The ch loroform ex t rac t  was passed through a thin l aye r  of alumina 
and then evaporated.  

S U M M A R Y  

1. F r om the s tems and leaves of Rh___. caucasicum Pa l l .  campanullin,  f r iedel in,  and epifr iedel inol  have 
been isolated and identified, and f rom the s tems and leaves of Rh. ledebouri i  Po ja rk  campanullin, fi - s i to -  
s te ro l ,  and betulin.  

2. The chromatographic  mobili ty of 20 t r i te rpenoids  on the s ta t ionary phase SE-30 has been studied. 

3. It has been shown that the GLC method permi ts  some p re l iminary  conclusions to be obtained con-  
cerning the t r i t e rpene  composit ion of rhododendron ex t rac t s .  
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