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Continuing a study of the genus Betula [ 1-4] ,  we have invest igated the leaves  of four spec ies  of b i rch  col-  
lected in the Selenginsk region of the Burya t  ASSR in July, 1981. The leaves  were  exhaust ively  ex t rac ted  with 
diethyl e ther ,  and the ex t rac t  obtained was saponified by the method of F i s c h e r  and Sel ler  [ 5]. The individual 
subs tances  were  isolated f rom the unsaponif iable f rac t ion  by repea ted  ch roma tog raphy  on a column of s i l ica  
gel L (125-80 #) .  

Four  compounds were  isola ted f r o m  the l eaves  of B. humil is  (I),  C30II5204, mp 238-239°C (acetone); (II), 
C30H5204, mp 218-220°C (acetone);  (III) ,  C30H5203, mp 193-197°C (acetone);  and (IV), C30H5204, mp 132-135°C 
(acetone) .  F r o m  the r e su l t s  of compar i sons  of IR and PMR spec t r a  and mixed mel t ing  point t e s t s  with authentic 
s amples ,  subs tances  (I)-(IV) were  identified as  be tu lafo l ienet r io l  oxide [6 ], pyxinol [ 71, be tu lafol ienet r io l  [ 5 ], 
and d a m m a r - 2 5 - e n e -  3~ ,  12fl,20 (S) ,24- te t rao l  [8 ], r e spec t ive ly .  

F r o m  the l eaves  of B. pendula, we obtained t r i t e rpeno ids :  (V), C30H4803, mp 216-218°C (pe t ro leum 
e t h e r - a c e t o n e )  ; (VI),  C30H5204, mp 195-199 °C (acetone) ;  and (VII),  C30H5203, mp 140-142 °C (pe t ro leum e the r ) ,  
which were  identified by a d i r ec t  compar i son  with authentic s amp le s  as  20 (S) ,24 (S) -d ihydroxydammar -25-en-  
3-one [ 2], 20(S) , 2 4 ( R ) - e p o x y d a m m a r a n e - 3 ~ ,  17(~,25-triol [2], and d a m m a r - 2 4 - e n e - 3 ~ ,  17 ~ ,20(S)- t r io l  [ 1], r e -  
spect ively .  In addition to t r i t e rpenoids ,  a flavonoid (VIII) was i s o l a t e d -  C17H1405, mp 174-175°C (acetone) ,  
giving no depress ion  of the mel t ing point in admix ture  with an authentic s ample  of 4 ' , 7 -d i -O-methy lap igen in  
[9, 4]. 

In the l eaves  of B. pubescens ,  in addition to compound (VIII) we found two other  subs tances  of fiavonoid 
nature:  (IX), C17H1406, mp 177-180°C (acetone) ,  and (X), C1~H1405, mp 152-153°C (benzene) .  The resu l t s  of a 
compar i son  of the p h y s i c . c h e m i c a l  constants  and IR, PMR, and ~3C NMR spec t r a  with the l i t e r a tu re  pe rmi t t ed  

? them to be identified as 4 ' , 7 - d i - O - m e t h y l k a e m p f e r o l  and 4 ,5 -d ihyd roxy -7 -me thoxyf l avanone  (sakuranet in) ,  
which have been isolated p rev ious ly  f r o m  the buds of B. v e r r u c o s a  [10]. 

The l eaves  of B. fusca  yielded compounds (I),  (II) ,  VI), and (VIH) and a compound not p rev ious ly  de-  
sc r ibed  in the l i t e r a t u r e  (XI), C30H5205, mp 230-231°C (pe t ro leum e t h e r - a c e t o n e ) ,  [ ~ ] ~  +13.5 {c 0.5; ch lo ro-  
f o r m ) .  I ts  m a s s  s p e c t r u m  was cha rac t e r i z ed  by the p r e s e n c e  of peaks  with m / z  456, 441, 349, 313, and 143 
and was s i m i l a r  to that  of be tu lafo l ienete t raol  oxide [ 1]. The IR s p e c t r u m  of the t r i te rpenoid  (XI) had a b s o r p -  
tion bands a t  3624 and 2435 cm -1. The PMR s p e c t r u m  showed the s ignals  of the protons  of eight t e r t i a r y  CH 3 
groups  in the 0.77-1.35 ppm region and, in the weak field, s ignals  at  3.19 ppm (1 H, q, J =  5.2 Hz, J = 10.9 Hz, 
H3a ) 3.76 ppm (1 H, sextet ,  Z J =  25.8 Hz, Ilia2), and 3.85 ppm (1 H), q, II24). The 13C NMR s p e c t r u m  of the t r i -  
terpenoid (XI) contained the s ignals  of s ix carb inyl  a toms:  (ppm) 78.9 (C-3);  67.7 (C-12);  85.5 (C-17);  89.9 
(C-20);  85.7 (C-24);  70.2 ppm. On the bas i s  of a compara t ive  study of the s p e c t r a  of the t r i t e rpene  (XI) and 
be tu lafo l iene te t rao l  oxide [ 1], we came  to the conclusion that these  subs tances  di f fered only by the or ienta t ion 
of the subst i tuents  at  C-3. Thus, t r i t e rpenoid  (XI) was ass igned  to the s t ruc tu re  of 20(S) ,24(R)-epoxydam- 
m a r a n e -  3fi, 12fl, 17 ~, 25- te t raol .  

1o 

2. 

L I T E R A T U R E  C I T E D  

N. I. Uvarova ,  G. V. Malinovskaya,  Yu. N. El~kin, V. V. Isakov,  E. K. Dzizenko, and G. B. Elyakov, Khim. 
P r i r .  Soedin., 757 (1976). 
G. V. Malinovskaya,  V. L. Novikov, V. A. Denisenko, N. I. Uvarova,  Khim. P r i r .  Soedin., 346 (1980). 

Paci f ic  Ocean Insti tute of Bioorganic Chemis t ry ,  F a r  Eas t e rn  Scientific Center,  Academy of Sciences of 
the USSR, Vladivostok. Trans la ted  f r o m  Khimiya Pr i rodnykh  Soedinenii, No. 3, pp. 392-393, May-June,  1983. 
Original  a r t i c l e  submit ted D e c e m b e r  27, 1982. 

374 0009-3130/83/1903-0374507.50 © 1983 Plenum Publishing Corpora t ion  



3. G . V .  M a l i n o v s k a y a ,  N. D. Pokh i lo ,  V. V. Makhan 'kov ,  V. L. Novikov,  and N. I.  Uva rova .  Khim.  P r i r .  
Soedin . ,  323 (1981) .  

4. N . D .  Pokh i lo ,  G. V. M a l i n o v s k a y a ,  V. V. Makhan 'kov ,  and N. I. U v a r o v a ,  Khim.  P r i r .  Soedin. ,  804 
(1981) .  

5. F . G .  F i s c h e r  and N. S e i l e r ,  Ann.  Chem. ,  626, 185 (1959);  644, 146 (1961).  
6. M. Nagai ,  N. Tanaka ,  S. I ch ikawa ,  and O. Tanaka ,  T e t r a h e d r o n  Le t t . ,  4239 (1968) .  
7. I. Y o s i o k a ,  H. Y a m a u c h i ,  and  I. K i t a g a w a ,  Chem.  P h a r m .  Bul l . ,  2._9_0, 502 (1972).  
8. N. Ikekawa ,  A.  Ohta,  M. Seki ,  and  A. T a k a h a s h i ,  P h y t o e h e m i s t r y ,  1_.!1, 3037 (1972).  
9. T. Ohmoto ,  T. Nika ido ,  and M. Ikuse ,  Chem.  P h a r m .  Bul l . ,  26, 1437 (1978) .  

10. G . P .  Kononenko,  S. A. P o p r a v k o ,  and N. S. V u l ' f s o n ,  B ioo rg .  Kh im. ,  1, 506 (1975).  

A L K A L O I D S  O F  T h a l i c t r u m  m i n u s  

S .  M u k h a m e d o v a ,  S .  K h .  M a e k h ,  
a n d  S .  Y u .  Y u n u s o v  

UDC 547.944/945 

Cont inuing  a s tudy  of  the a l k a l o i d  c o m p o s i t i o n  of  T h a l i e t r u m  m i n u s ,  we have  i n v e s t i g a t e d  the  r o o t s ,  
s t e m s ,  s e e d s ,  and  e p i g e a l  p a r t  of  Th. m i n u s  L. f r o m  v a r i o u s  g r o w t h  s i t e s .  To i s o l a t e  the  ind iv idua l  b a s e s  we 
u s e d  c01umn and  t h i n - l a y e r  c h r o m a t o g r a p h y ,  and in  a d d i t i o n  to the a l k a l o i d s  ob t a ined  p r e v i o u s l y  [ 1 ] we i s o -  
l a t e d  a r o m o l i n e ,  t h a l b a d e n z i n e ,  e o r u n n i n e ,  t h a l i e s i m i d i n e ,  and N - m e t h y l a r g e m o n i n e .  The r e s u l t s  of  the i n v e s -  
t i ga t t on  a r e  g i v e n  be low:  

Site and date of collection Plant organ Total alkaloids. Alkaloids 
% on theweights 
of the dry raw 
material 

TadzhSSR. gorge of the R. Roots 0 ,71  ThaUcsimidine 
Sagirdasht, July 10, 19q4 

Ki~gaSSR. Fergana range, Epigeal part 0,19 ThaUcmine 
y 29, 19'/5 

TadzTISSR, gorge of the R. " 0.23 Ttialmine. 
Sagirdasht, June 7. 1976 O- .m.ethyl- thalieDerine 

UzSSR. Tashkent province, Seeds 0,03 
Bol'shoi Chimgan, July 
1976 

Ibid., May 24, 1977 Flowers 0.53 
Roots O. 66 Thalicsimidine, 

~laucine, ber- 
erine, mag- 

noflorine 

TadshSSR. go_rge of the R. 0.39 Comnnine. 
Sagirdasht, June lq, 19T/ thaliemidine 

UzSSR, Tashkent province, Roots 1.00 Thalicminine, 
valley of the R. Angren, corunntne 
May 31, 1979 

UzSSR, Tashkent Rrovince, Epigeal part 0,86 Thaliemidine, 
valley of the R. Angren, thalmine. 
May ~.0, 1978 thatbadenzine, 

O-methyl- 
thalicberine 

Ibid, May 31, 1979 Stems 0.06 O-Methyl- 
thaliebdrine, 
berberine 

UzSSR, Dzhizak province, Epigeal part 0.74 Thalro2ne, 
gorge of the R. Uvobsai, thalbadermine, 
May 25, 1980 O-methyl- 

thalicberine 

TSSR, Kara-Kala region, Stems 0,08 Thalmethine 
June I, 1980 

Epigeal part 0,70 Thalmethine, 
argemonine, 
base (D, 
base (II) 
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