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According to V. B. Kuvaev and K. F. Blinova [11, extracts of the roots of Phlojodicarpus sibiricus give reactions 
characteristic of coumarins, but the presence of the latter has not been confirmed preparatively. 

From the roots of Phlojodicarpus villosus Turcz. collected by M. G. Pimenov in the Far East we have isolated a 

laetone A of composition C21H2407 which, from its chemical  properties and UV spectrum, is a coumarin. Its IR spec- 
trum has bands at 3108, 3068 ( c -  H bond of an aromatic nucleus), 1738 (C==O group of an a-pyrone nucleus), 1495 
(aromatic  nucleus), and 1238 cm-1 (C--O bond attached to an aromatic nucleus). A broad carbonyl band at 1738 cm-1 
did not exc2ude the presence of one or more ester groupings. 

Saponification of the lactone A with sulfuric acid gave a dihydroxycoumarin C14H1405 and substance B. The IR 
spectrum of the compound C14H14 05 exhibited hydroxyl bands (3420-3360 cm'1)  in addition to the bands characteristic 
of coumarins, and this was supported by the determination of two mobile hydrogen atoms (Zerewitinoff method). This 
dihydroxylactone was identified as 2 ' ,  2 ' - d ime thy l -3 ' ,  4 ' -d ihydroxy-8 ' ,  6':8, 7-pyranocoumarin (a mixture of cis and 
trans khellalaetones [7]. 

On the basis of the composition and constants, and also the production of a 2, 4-dinitrophenylhydrazone, substance 
B was identX.fied as 3 ' -oxo-3 ' ,  4'-dihydroseselin [8]. 

Saponification of lactone A with caustic alkali  gave a monohydroxycoumarin C~sH~sOs, identified as 2 ' ,  2 ' - d i -  
me thy l -3 ' -hydroxy-4 ' -me thoxy-8 ' ,  6':8, 7-pyranocoumarin (methylkhellactone),  and also acetic and isovaleric acids. 

Thus, a comparison of the physicochemical properties of lactone A and its saponification products with literature 
data has identified it as dihydrosamidin (2 ' ,  2 ' - d i me t hy l - 3 ' - i sova l e r y l - 4 ' - a c e t y l - 5 ' ,  6 ' :  8, 7-pyranocoumarin) which 
has been isolated from the fruit of Ammi visnaga L. [61. It is known that samidin, dihydrosamidin, visnadin, and other 
similar acylcoumarins possess a pronounced spasmolytic action [6, 81. 

Ex perime nt 8 1  

The paper chromatography (descending flow) was carried out in the following systems: A) c y c l o h e x a n e - b e n z e n e -  
methanol ( 5 : 4 : 1), B) petroleum e t h e r - ( 4 0 - 7 0  ° ) - b e n z e n e - m e t h a n o l  (5 : 4 : 1). The paper was impregnated with a 10% 
solution of :t'ormamide in methanol ,  and the detection agent was diazotized sulfanilamide [31. 

By means of a preliminary evaluation we established that Phlojodicarpus villosus contains 3.3% and Phlojodicarpus 
sibirieus 2.5% of coumarins consisting of a mixture of four substances. The quantitative determination of the combined 
coumarins in the plant raw mater ial  was carried out by a gravimetrie method [21. In the determination of coumarins con-  
taining ester groups, this method gives low results. 

Isolation of dihydrosamidin. Four kilograms of the dried and comminuted roots was extracted three times with 
24-~ portions of ethanol. The resulting extract was evaporated in vacuum to 2 l  and was diluted with 4~ of water. The 
precipitate which deposited was separated off and dissolved in 600 ml  of ether, and the solution was washed with 0.5% 
caustic potash solution. Evaporation of the ethereal solution gave 151.6 g (3 .77%) of a dark brown oily liquid. On 

standing in a refrigerator, 73 g of a crystalline substance with mp 109-111 ° (from methanol) deposited. This substance 
( 0 . 4  g) was chromatographed on a column of a lumina (Brockmann activity grade II) filled by the wet method. It was 

1 ° 5 ° eluted with petroleum ether (40-70 ° ). This gave a substance with mp 11 -113 , [c~]~ +64. (c 0.93; dioxane), Rf 

0.92, readily soluble in ethyl and methyl alcohols, chloroform, and acetone, less readily in petroleum ether, and in -  
soluble in water. UV spectrum: Xma x 219, 248, 287, 322 my (lg ~ 3.9,  3.39, 3.35, 3.89). Found, %: C 64. 68, 
64.86; H 6.38, 6.31; C-CH 3 8.20, 8.62; tool. wt. 386(Beckmann method). Calculated for C21H2407, %: C 64.95; 
H 6.23; C-CH 8 3.9.  

Production of khellalactone.  Four grams of dihydrosamidin was added to a solution of 4 ml of concentrated sul-  
furic acid in 72 ml of ethanol and the mixture was heated on a water bath under reflux for 3 hr. The reaction mixture 

was evaporated to 1/3 of its volume and was steam distilled. The residue from the distil lation was evaporated to 40 ml,  
and the oily deposit which formed was separated. Rf of the oily deposit (system B) 0.73 with traces at 0.02, 0.12, and 
0.9.  Coolir~g the evaporated solution gave colorless crystals with mp 180-182" (from a c e t o n e - p e t r o l e u m  ether), Rf 
0.02, 0.12.  IR spectrum: 8420-8860, 8065, 1788, 1618, 1490, 1280 cm -l.  Found, %: C 63.39, 68.78; H 8.86, 8.68, 

Hmobile 0.9; mol. wt. 270, 257(Rast). Calculated for C14HI4Os, %: C 64. 11; H 8.38, Hmobile 0.77. 
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Production of 3 ' - o x o - 8 ' ,  4 ' -dihydrosesel in .  Four grams of dihydrosamidin was added to a solution of 15 ml of 
concentrated sulfuric acid in 80 ml of e thanol .  After heat ing on a water bath (3 hr), s team dist i l la t ion,  and concent ra -  
t ion of the aqueous solution, the oi ly deposit was separated off and was crysta l l ized from 96%0 ethanol in the presence of 
ac t iva ted  carbon. This gave colorless needles with mp 155-157 °. R] 0.73 (system B). 

The 2, 4-dini t rophenylhydrazone of the ketone was obtained by a known method [7]. It was a dark yellow crys ta l -  
l ine substance with mp 245°(decomp) .  

Preparation of methy lkhe l la lac tone .  Four g rams  of dihydrosamidin was dissolved in 80 ml of a 10% solution of 
caustic potash in methanol  and was heated on a water bath  for 3 .5  hr, after which the mixture was diluted with 160 ml 
of water and the methyl  alcohol was dist i l led off in vacuum. The solution was acidif ied with sulfuric acid  and was then 
exhaustively extracted with ether.  The ethereal  solution was t reated with a saturated solution of sodium hydrogen ca r -  
bonate ( two 20-ml  portions) and then with 80 ml of water (residue A). The  ether was dist i l led off to give a crystal l ine 
residue with Rf 0.00,  0 .05,  0 .15,  and 0.43 (system B). After repeated recrysta l l iza t ion from methanol ,  colorless 
crystals were formed (Rf  0.15),  mp 159-160", [ a ] ~  + 13.02 ° (c  0.96; ethanol).  UV spectrum: 220, 247, 258, 327 m~ 
( log  s 4 .09,  3 .5 ,  8 .45,  4 .16) .  Found, %o: C 65.21, 65.56; H 5.98,  6.00; , O C H  s 10.71. t0 .94 ,  Hmobile  0.45,  0 .52,  

mol .  wt. 256 (Rast). Calcula ted  for C15H1605, %: C 65.20; H 5.84; - O C H  s 11.23, Hmobile 0.36.  

Invest isa t ion of the residue A. The residue A was acidif ied with sulfuric acid and was s team-dis t i l l ed .  The d i s t i l -  
la te  was extracted with ether and the e thereal  solution was evaporated.  This gave an oi ly liquid with a character is t ic  
odor and an acid react ion.  Part of the mixture of acids obtained was chromatographed in the form of the ammonium 
salts in the system consisting of b u t a n - l - o l  saturated with 1.5 N ammonia  solution, using markers.  The developing agent 
was a 0.2°]0 solution of bromophenol blue in e thanol .  Chromatography on paper showed two spots corresponding in Rf 

value to acet ic  acid (0 .13 )  and isovaler ic  acid (0 .58) .  

Acet ic  and isovaler ic  acids were isolated by the fract ibnal  dis t i l la t ion of the mixture of acids and were ident i f ied.  
The anil ides of the acids under invest igat ion ( ace tan i l ide  and isovalerani l ide)  were obtained by a known method [4] as 
colorless scales with mp 112-114  and colorless crystals with mp 107-109", respect ively .  Mixtures of these anilides with 

anil ides of the authentic acids gave no depression of the mel t ing points. 

Type "M" Leningrad paper was used for the chromatography.  

The UV spectra were taken on a SF-4  spectrophotometer  ( in  96% alcohol),  and the IR spectra on a UR-10 spect ro-  

graph (mul ls  of the substances in liquid paraffin).  

Summary 

The roots of Phlojodicarpus villosus Turcz.  have yielded 2% of an acylcoumarin  identif ied as dihydrosamidin.  
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