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Caltha s i lves t r i s  Worosch.* is a perennial  plant of the family Ranunculaceae which is endemic in 
the southern part  of the Soviet Far  East  [1, 2]. The chemical  composition of the plant has not been studied 
previously.  From the results  of th in - layer  chromatography on sil ica gel, a methanolic extract  of the roots 
of C. s i lves t r is  contains ten t r i te rpene glycosides which we have named in o rder  of increasing polari ty 
calthosides A-J .  As a result  of repeated partit ion chromatography [3] of a methanolic extract ,  calthoside 
D was isolated in the pure s t a t e . t  The full methyl ether  of calthoside D, synthesized by Kuhn's method [4], 
on acid hydrolysis ,  gave 23-O-methylhederagenin methyl  es te r  [5], 2 ,3 ,4 ,6- te t ra -O-methyl -D-glucose  [6], 
and 3 ,4 -d i -O-methy l -L-a rab inose  [7]. The lat ter  was identified with par t icu lar  care  because of the ab- 
sence of an authentic sample.  In contras t  to information in the l i terature  [8], methyl  3 ,4 -d i -O-me thy l -L-  
arabinose obtained An the usual way appears on a gas-l iquid chromatogram in the form of two peaks c o r -  
responding to the ot and fl anomers .  The mixture was separated by adsorption chromatography on sil ica 
gel. The mass  spect ra  of the compounds isolated were identical and corresponded to the usual direction 
of fragmentat ion of pentapyranoses [9]. For  additional confirmation,  the mass  spectrum of the t r imethyl -  
silyl e ther  of 3 ,4 -d i -O-me thy l -L-a rab inose  [10] was also recorded,  the mass  numbers and relative inten- 
sit ies of the charac te r i s t i c  fragments  being given below: 

Type of m/e Relative Type of m/e Relative .. 
ions intensity, 5b ions intensity, qo 

73 100 131 11 
147 6 B2 189 1,3 
88 6 247 0,1 

HI 146 17 175 0,6 
204 0,4 Bvs 233 0,6 
75 13 A2 143 1,8 

Jl • 133 39 201 0,2 
191 0,2 115 4 
101 4 C~ 173 1,8 

F1 159 48 231 0,7 
217 0,6 T2 217 0,6 
58 9 275 O, 9 

K2 116 5 T3 243 0,2 
T1 307 O, 1 M - SI(CH3)3OH 232 1,5 

176 0,2 M 322 0,02 
BT, 219 0,2 

277 0,2 

Thus, a 1 -+ 2 bond between the te rminal  glucose and the arabinose was established. On the basis of 
the NMR spectrum of calthoside D acetate,  this linkage has the fl configuration, as is shown by the doublet 
signal of the proton at C-1 (5 4.56 ppm, J = 7 . 3  Hz) and by the magnitude of the chemical  shift of the proton 
at C-3 (5 <5.4 ppm) [11] of the glucose residue. In addition, calculation by Klyne's  method [12] shows that 

* The samples of C. s i lves t r i s  were collected and determined by P. G. Gorov {Institute of Biologically 
Active Substances of the Far -Eas te rn  Scientific Center) .  
t From the results  of I. V. Dardymov and ]~. I. Khasina (Laboratory of Pharmacology and Experimental  
Therapy,  Institute of Biologically Active Substances, Fa r -Eas te rn  Scientific Center), in a model experiment 
with hexokinase, calthoside D in a concentration of 1 • 10 -6 g / m l  increases  the activity of the enzyme by a 
factor  of two. 
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the opt imum var i an t  has the ~ configurat ion of the bond of the L -a r ab inosy l  res idue  with the hederagenin .  
Consequently,  cal thoside D is hederagenin  3 - [O- f l -  D-g lucopyranosy l -  (1 - -  2 ) - ~ - L - a r a b o p y r a n o s i d e ] ,  and is 
ident ical  with the saponin B isolated p rev ious ly  f rom Caulophyllum robustum Maxim. [13]. 

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

The ana lyses  of all  the compounds cor responded  to the calculated f igures .  The m a s s  spec t r a  were  
t akenonanMKh-1303  ins t rument  with the d i rec t  introduction of the sample  into the ion source  at an evapo-  
r a t o r  t e m p e r a t u r e  of 50°C for  the suga r  der iva t ives  and 125°C for  the aglycones.  The GLC analys is  was 
p e r f o r m e d  on a Tswe t t -2  ins t rument  (Exper imenta l  Design Bureau for  Automation,  Dzerzhinsk) .  The col -  
umns  were  filled with 10% of poly( te t ramethylene  succinate) on Chromoso rb  W (45-60 mesh)  AWDMCS. 
The ra t e  of feed of ni t rogen and hydrogen was 60 m l / m i n .  Analysis  was p e r f o r m e d  with t e m p e r a t u r e  p r o -  
g ramming :  100-* 225°C (10°C/min). The t e m p e r a t u r e  of the evapora to r  was 280°C. Chromatography  was 
p e r f o r m e d  with s i l ica  gel of type KSK (200-270 mesh) and the following solvent sys t ems :  1) t o l u e n e - b u t a n -  
1-ol /H20;  2) t o l u e n e -  ethanol (9 : 1); 3) b e n z e n e -  ethyl aceta te ;  and 4) b e n z e n e -  ethanol (100 : 0 -* 100 : 5). 
The g lycos ides  and aglycones  were  revea led  with cone. H2SO 4 and the sugars  with a sa tu ra ted  solution of 
anil ine phthalate in b u t a n - l - o l .  

I sola t ion of Cal thoside D. The evapora ted  methanol ic  ex t rac t  (100 g) was ch romatographed  on a 
column of s i l ica  gel in s y s t e m  1 (4 :1 - - -0  : 1). This  gave cal thoside D with mp 248-2530C (bu tan- l -o l ) ,  
[~ ]~+39 .2  • 0.5 ° (c 0:96; d imethyl  sulfoxide). The ch romatograph ica l ly  homogeneous full ace ta te  of ca l -  
thoside D did not c rys t a l l i ze .  

Methylat ion of Cal thoside D. Cal thoside D (1 g) was methyla ted  by Kuhn's  method [4]. The c o u r se  
of methyla t ion  was moni to red  by t h in - l aye r  ch romatography  in s i l ica  gel in sy s t em 2. The product  was 
ch romatographed  on a column (50 x 3 cm) of s i l ica  gel in s y s t e m  3 (1 : 0 -,- 0 : 1). This  gave 0.74 g of the 
full me thy l  e ther ,  [~]~+ 28.4~-0.80 (c 0.633; benzene).  IR spec t rum (CHC13): OH absent .  The methy l  e ther  
of cal thoside D (0.2828 g) and 10 ml  of a mix tu re  of 427o HC10 4 and methanol  (1 : 5) was heated.  Chromatog-  
raphy of the aglycone f rac t ion  on s i l ica  gel in sys t em 3 (100 : 0--- 100 : 2) gave 0.096 g of 23-O-methy lhe -  
deragenin  methyl  e s t e r  with mp 191-1930C (ethanol), [~]~+ 76 +3 ° (c 0.38; benzene),  M + 500 m / e  395, 262, 
208* (mass  s p e c t r o m e t r y ) .  In addition, 0.1160 g of a mix tu re  of methyla ted  sugars  was obtained f rom 
which, a f t e r  ch roma tog raphy  on s i l ica  gel in sys t em 4, 0.0509 g of 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g l u c o s e ,  mp 
79-84°C (hexane, subl imation) ,  [~]~+ 115- -+  84.7 ° (c 0.133; benzene) and 0.0484 g of 3 , 4 - d i - O - m e t h y l - L -  
a rab inose ,  [~]~+ 128.3 °+ 1.3 ° (c 0.306; water)  were  isolated.  

Methyl  ~ -  and f l - 3 , 4 - D i - O - m e t h y l - L - a r a b i n o s i d e s .  A solution of 10 mg of 3 , 4 - d i - O - m e t h y l - L - a r a -  
binose in 0.5 ml  of absolute methanol  was heated in the p r e s e n c e  of Amber l i t e  IR-120 (H +) for  6 h and was 
then ch roma tog raphed  on a column of s i l i ca  gel (12 × 2 cm) in sy s t em 4. Frac t ion  1: V R re l  1.13; f rac t ion  
2, VR re l  1.43. 

T r i m e t h y l s i l y l  E the r  of 3 , 4 - D i - O - m e t h y l - L - a r a b i n o s e .  To 7 mg of 3 , 4 - d i - O - m e t h y l - L - a r a b i n o s e  
were  added 0.5 ml  of hexamethyld i s i l azane  and five drops  of ch loro t r imethy ls i l ane .  The solid m a t t e r  was 
cen t r i fuged  off. The supernatant  liquid was evapora ted  to d ryness .  The dry res idue  was purif ied on a co l -  
umn of s i l ica  gel  (12 x 2 em) in s y s t em  4. The f rac t ion  containing the ~ and fl t r ime thy l s i l y l  e thers  of 
3 , 4 - d i - O - m e t h y l - L - a r a b i n o s e ,  a f t e r  drying,  was subjected to m a s s  s p e c t r o m e t r y .  

T h e  NMR s p e c t r o m e t r y  and the GLC analys is  were  p e r f o r m e d  by V. V. I sakov and I. N. Kras ikova .  

S U M M A R Y  

It has been es tab l i shed  that  cal thoside D is hederagenin  3-[O-f l -D--glucopyranosyl- (1  - - 2 ) - ~ - L - a r a -  
bopyranoside]  and is identical  with caulosaponin B. 
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