
temperature for 20 min. The usual working up yielded 30 mg of the liquid hydrocarbon (XIII): C20H36 , [a]~- 
27 ° (c 4.7). IR spectrum (film) (em-i): 3060, 1645, 890 (> C = CH2). 

preparation of the Ketone (XV). A mixture of 60 mg of the hydrocarbon (XIII) and 100 mg of OsO 4 in 3 
ml of absolute ether was left at room temperature for 48 h. Then it was treated as described for vulgaro]. 
The diol isolated (50 rag) was oxidized with periodic acid (150 rag) in methanol at room temperature for 4 h. 
The product obtained (40 rag) was chromatographed on silica gel (2 g). A mixture of petroleum ether and 2.5c/c 
of benzene eluted 15 mg of the ketone CIoH340 (XV) in the form of a mobile liquid. LR spectrum (CC14): 1715 
cm -i (> C =  O). ORD: [a]s00-23 °, [a]~00-38 °, [tx]345- 96 °, [a]323-233 °, [0/]317-169 °, [tx]313-189 °, [0/]305-65 °, 
[0~]303 -60°, [°t]299 0°, [(~]296 + 51°, [(X]294 +57°, [~]289 ÷ 113°, [a]281 + 124° (e 0.251, heptane). The ketone (XVI) 
was obtained from the known hydrocarbon (XIV) in a similar manner. ORD: [~]500-94 °, [a]370-169 °, [a]245- 
283 °, [a]320-9480 , [~]314-712 °, [a]310- 807 °, [~]302-179 °, [a]300-1410 , [O~]297 0 °, [0/]290 + 491 °, [a]28 i + 844 °, [a]2n+ 
901 ° (c 0.212, heptane). 

SUMMARY 

The structure and stereochemistry of a new minor diterpenoid, vulgarol, isolated from the plant Mar- 
rubium yulgare L. has been shown. It has been established that it belongs to the bicyelic diterpenoids with 
the cis (5f, 10ft) linkage of the A/B rings. 

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

1. D . P .  Popa, G. S. Pasechnik, and Fan Tkhuk An', Khim. Prirodn.  Soedin., 345 (1968). 
2. D . P .  Popa, L. A. Salei, V. V. Titov, and G. V. Lazur 'evskii ,  Zh, Obshch. Khim., 40, 1413 (1970). 
3. G .R.  Enzell and R. Ryhage, Arkiv for Kemi, 2._33, 367 (1965). 
4. C .D .  Djerassi,  Bull. Soc. Chim. Fr. ,  741 (1957). 
5. C. Djerassi ,  J .  Burakevich, J.  W. Chamberlain, D. Elad, T.  Toda, and G. Stork, J. Amer.Chem. 

Soc., 8_.66, 465 (1964). 
6. W. Moffitt, R. B. Woodward, A. Moscowitz, W. Klyne, and C. Djerassi,  J .  Amer.  Chem. Soc., 83, 4013 

(1961). 
7. D.N.  Kirk and W. Klyne, J.  Chem. Soc., Perkin 1, 1076 (1974). 
8. S . F .  Mason, Quart. Rev., 1_.77, 20 (1963). 

T R I T E R P E N E  G L Y C O S I D E S  OF A c a n t h o p h y l l u m  
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IV. THE STRUCTURE OF ACANTHOPHYLLOSIDES B AND C 

Z h.  M. P u t i e v a ,  L .  G. M z h e l ,  s k a y a ,  
T .  T .  G o r o v i t s ,  E .  S.  K o n d r a t e n k o ,  
and  N. K. A b u b a k i r o v  
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In a preceding paper [1], we reported the structure of the O-glycosidic carbohydrate chains of acantho- 
phyllosides B (I) and C (II). In the present  paper we give proof of the structure of the O-acyloside carbohydrate 
chains of these glycosides. The acyloside carbohydrate chains of the two glycosides are identical and include 
three molecules of D-xylose, two molecules of O-rhamnose, and one molecule of D-fucose (GLC). 

The alkaline saponification of compounds (I) and (II) yielded their progenins, which proved to be identical 
[1], and the same oligosaccharide. The acid hydrolysis of the oligosaccharide gave D-xylose and L--rhamnose. 
The absence of D-fucose from the hydrolyzate showed its direct linkage with the carboxy group of the aglycone. 
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By the methyla t ion of acanthophylloside B (or C) by HakomoriTs method, in the usual way we obtained 
a mix tu re  of subs tances  with s im i l a r  Rf  values  among which the pe rmethy la te  of acanthophylloside B (III) 
(or C, (IV)) was p r e sen t  in predominat ing  amount.  Of such products ,  our  attention was a t t r ac ted  by compound 
(V), p r e s e n t  in the mix tu re  in ve ry  smal l  amounts ,  but differing f rom the o thers  in the color  which it gave 
when t r ea t ed  on the c h r o m a t o g r a m .  Af ter  accumulat ion,  it was found that this substance is c rys ta l l ine ,  and it 
was decided to invest igate  it  in detail  (Scheme 1). 

When the pe rmethy la te  of acanthophylloside B (III) was subjected to methanolys is  followed by hydrolys is  
of the methyl  glycosides  formed,  the following sugar  de r iva t ives  were  identified: 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D -  
ga lac tose ,  2 , 3 - d i - O - m e t h y l - O - a r a b i n o s e ,  3 -O-me thy l -D-g lucu ron ic  acid, 3 - O - m e t h y l - D - f u c o s e ,  2 ,3 ,4 - t r i -O-  
m e t h y l - L - r h a m n o s e ,  2 , 3 - d i - O - m e t h y l - L - r h a m n o s e ,  2 , 4 -d i -O-me thy l -D-xy lo se ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D -  
xy lose .  

The r e su l t s  of the analys is  of the composi t ion of the products  obtained in the hydrolys is  of the permethyla te  
of (III) and the pe rmethy la te  of a gypsogenin te t raos ide  [1] showed that the f i r s t  three methylated sugars  were  
fo rmed  f rom the O-glycos id ic  p a r t  of the molecule  and the l a s t  five f rom the O-acylos id ic  pa r t .  The p resence  
of 3 - O - m e t h y l - D - f u c o s e  among the methyla ted  monosacchar ides  mean t  that  the D-fucose  is a center  of branching,  
and the p re sence  of comple te ly  methyla ted  D-xylose  and L - r h a m n o s e  showed the t e rmina l  posit ion of the c o r -  
responding monosacchar ides  in the carbohydra te  chain. 

In a hydrolyzate  of the pe rme thy la t e  of acanthophylloside C (IV), in addition to the sugars  mentioned 2,3, 
4 , 6 - t e t r a - O - m e t h y l - D - g l u c o s e  was also identified. 

The IR spec t rum of compound (V) lacked the absorpt ion band of an OH group.  The number  of methoxy 
groups found f rom the in tegra l  intensi ty of their  protons  in the NMR spec t rum was 13.8. On complete  acid 
hydro lys i s  this product  decomposed  into 3 - O - m e t h y l - D - f u c o s e ,  2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e ,  2 ,3 -d i -O-  
me thy l -  L - r h a m n o s e ,  2 , 4 - d i - O - m e t h y l - D - x y l o s e  (2 moles) ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e .  Consequently, 
substance  (V) is the methyl  glycoside of the methyla ted  acylosidic  o l igosacchar ide .  I t  was fo rmed  by the 
spli t t ing off of the acyloside chain during the methylat ion of acanthophyllosides B and C. No such phenomenon 
has been  r epor t ed  prev ious ly  in the study of t r i t e rpene  g lycos ides .  

In the hydro lys i s  of the methyla ted  o l igosacchar ide  (V) with 02%hydroch lo r i c  acid, the t e rmina l  t r i - O -  
me thy l -D-xy lose  was f i r s t  spl i t  off and then 2 , 4 - d i - O - m e t h y l - D - x y l o s e .  This  shows the d i rec t  linkage of the 
xyloses  to one another .  

The pe rmethy la te  (IV) was subjected to reduct ive cleavage with l i thium te t rahydroa lumina te .  Two sub-  
s tances  were  isolated:  the methyla ted  reduced glycoside (VI) - a te t raos ide  of 23-hydroxyery throdio l  - and 
the methyla ted  o l igosacchar ide  (VII). The sugar  chain of the glycoside (VI) included 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l -  
D-ga lac tose ,  2 , 3 - d i - O - m e t h y l - L - a r a b i n o s e  and, fo rmed  f rom glucuronic acid, 3 - O - m e t h y l - D - g l u c o s e .  

The methyla ted  o l igosacchar ide  (VII) spli t  off f rom the carboxy group of the aglycone during reduct ive  
c leavage included 3 -O-methy l -D- fuc i to l ,  2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e ,  2 , 3 - d i - O - m e t h y l - L - r h a m n o s e ,  2,4- 
d i -O-me thy l -D-xy lo se ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e .  The convers ion  of 3 - O - m e t h y l - D - f u c o s e  into 3-0-- 
methy l -D-fuc i to l  during reduct ive  c leavage once again conf i rmed that  the fucose is bound d i rec t ly  to the c a r -  
boxyl of the aglycone.  (See Scheme 1 on next page.) 

The t e t r a - O - m e t h y l - D - g l u c o s e  enter ing into the composi t ion of the pe rmethy la te  (IV) was not found in 
products  (VI) and (VII), which shows its d i rec t  linkage to the carboxy  group of the glucuronic acid.  In reduc-  
tive c leavage,  the D-glucose  is spl i t  off and is reduced to 2 ,3 ,4 ,6 - t e t r a -O-me thy l so rb i to l  (see Scheme 1). 
Then the s t ruc tu re  of the O-acylos id ic  sugar  chain of acanthophylloside B and C was ref ined by two Smith 
degradat ions  [2]. For  this purpose ,  acanthophyllosides B and C were  f i r s t  oxidized with per iodic  acid, the 
hydroxy aldehydes fo rmed  were  reduced  to polyols with sodium te t rahydrobora te ,  and then the products ob- 
tained were  subjected to mild  hydro lys i s .  In both cases ,  the degradat ion led to the isolation of the glycoside 
(VIII), which prec ip i ta ted .  It follows f rom the hydrolys is  of compound (VIII) that i t  is a hederagenin glycoside 
the ca rbohydra te  pa r t  of which cons is t s  of D-glucuronic  acid and D-fucose .  The hederagenin was fo rmed  
f r o m  gypsogenin in the reduct ion of the l a ~ e r  by sodium te t rahydrobora teo  

The analys is  of molecu la r  rota t ion dif ferences  between hederagenin D-glucuronopyranoside  and the 
diglycoside (VIII) showed that the D-fucopyranose  is at tached to the carboxy group of the hederagenin by a 
t -g lycos id i c  bond. The format ion  of compound (VIII) is one of the key points in the es tab l i shment  of the s t ruc -  
ture  of acanthophyllosides B and C. It not only shows that D-glucuronic  acid and D-fucose  are  attached direct ly  
to the aglycone, but that these sugars  a re  cen te rs  of branching.  (See Scheme 2).  
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S c h e m e  2 
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After  the f i rs t  Smith degradation and the isolation of the glycoside (VIII), the react ion mixture should 
presumably  contain the polyol (IX) (Scheme 2). In this only the two intermediate D-xylose  molecules,  con- 
nected in acanthophyllosides B and C by a 1 ~  3 bond, should have remained unaffected. On periodate oxida- 
tion and subsequent reduction, the rhamnose  attached to the xylose is converted into a diol res i s tan t  to acid 
cleavage at room tempera ture .  On the other  hand, the alcohol f ragment  formed f rom the terminal  xylose is 
labile under the action of acid and is readi ly cleaved under the conditions of the react ion [2]. One par t  of the 
react ion mixture was hydrolyzed with heating, which led to the complete decomposit ion of the hypothetical 
compound (IX) into individual f ragments ,  and D-xylos,~ was detected in the react ion mixture .  The second 
Smith degradation of the other  par t  of the reaction mixture oxidized the second terminal  D-xylose molecule.  
The oxidation product was methylated by Hakomori ' s  method, and 2 ,3 ,4 - t r i -O-methy l -D-xy lose  was identified 
by TLC in a hydrolyzate of the permethylate  (see Scheme 2). 

It follows f rom the twofold Smith degradation that to the D-fucose at the C 2 and C~ hydroxyls are attached 
to two molecules  of L- rhamnose ,  one of which has at  its fourth hydroxyl a chain of three D-xylose molecules 
linked to one another by 1 ~ 3  bonds. 

Thus, acanthophyllosides B and C must  cor respond to s t ruc tures  (I) and (II), respect ively .  The proposed 
s t ructura l  formulas  correspond to the experimental  mater ia l  that we have adduced. The positions of the bonds 
of the terminal  L - rhamnose  and of the te t rasacchar ide  residue (L- rhamnose  + 3 D-xyloses) with the D-fucose 
molecule  remain  uncertain:  they should possibly be interchanged. The terminal  L- rhamnose  may be attached 
not to the hydroxy group at C 2 of the D-fucose as is shown in the scheme,  but to the hydroxyl at C 4. In the latter 

• case,  the t e t rasacchar ide  residue must  substitute position 2 of the D-fucose.  

Acanthophyllosides B and C are the most  complex of the t r i terpene glycosides of plants of the family 
Labiatae known to us (see Schemes 1 and 2). 

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

For chromatography we used type M ("slow") paper,  KSK si l ica gel, and the following solvent sys tems :  
1) c h l o r o f o r m -  me thano l -  water (65 : 35 : 8); 2) c h l o r o f o r m -  me thano l -  water (65 : 35 ; 10) ; 3) b u t a n - l - o l -  metha-  
n o l -  water ( 5 : 3 : 1 ) ;  4) b u t a n - l - o l - a c e t i c  a c i d - w a t e r  ( 4 : 1 : 5 ) ;  5) bu tanol -  p y r i d i n e -  water ( 6 : 4 : 3 ) ;  6) ben- 
z e n e -  acetone (2 : 1) ; 7) c h l o r o f o r m -  methanol (6 : 1) ; 8) b u t a n - l - o l -  e thanol -  water (5 : 1 :4 ) ;  9) c h l o r o f o r m -  
methanol (25 : l) ; 10) c h l o r o f o r m -  methanol (10 : 1); l l )  to luene-  methanol (9 : 1) ; 12) c h l o r o f o r m -  methanol 
(8 :1) ;  13) wa te r - sa tu ra t ed  methyl ethyl ketone. 

The free monosaechar ides  were chromatographed on plates bearing sil ica gel impregnated with a 0.3- 
ml solution of NaH2PO4. The glycosides were revealed with a solution of phosphotungstie acid, and the sugars  
with o-toluidine sal ieylate.  

Gas - l i qu id  chromatography of the si lylated methyl glycosides was per formed on a UKh-1 chromatograph 
using a copper  column (1 m × 4 m m )  containing 5~ of G-30 m silicone phase on Diaforit  (0.2-0.315 mm) at a 
column tempera tu re  of 176°C with hydrogen as the c a r r i e r  gas at the rate of flow of 55 ml /min .  

The positions of the free hydroxy groups in the par t ia l ly  methylated sugars  were determined f rom a 
compar ison of the resul ts  of their  periodate oxidation and of color  reactions with triphenyltetrazolium chloride 
and diphenylamine. 
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Methylation of Acanthophyllosides  B (I) and C (II). Glycoside B (1 g) in 30 ml  of dimethyl  sulfoxide was 
methyla ted  by the addition of 1 g of sodium hydride and 5 ml  of methyl  iodide. The course  of the reac t ion  was 
mon i to red  by TLC in s y s t e m s  6 and 11, and in addition to the main p r o d u c t -  the pe rmethy la te  of acanthophyl-  
loside B (III) - among the  v io l e t - co lo red  methy la t ionby  p roduc t s  was found a ve ry  sma l l  amount of substance 
(V), which appeared  in the fo rm of a yel low spot.  

The mix tu re  of methyla ted  p roduc t s  (0.8 g) obtained a f te r  the usual t r ea tmen t ,  was s epa ra t ed  on a column 
of s i l ica  gel in s y s t e m  6. The ch roma tog raph ica l ly  homogeneous amorphous  pe rme thy la t e  of glycoside B (HI) 
(0.6 g) and the c rys t a l l i ne  products  (V) with mp 208-210~C (from methanol),  [ (~]~-24 + 1 ° (c 1.89; absolute 
methanol)  were  isola ted,  The IR s p e c t r u m  of subs tance  (V) lacked the absorpt ion band of an OH group, and 
the NMR s p e c t r u m  showed the p r e s e n c e  of 1 3 . 8 0 C H  3 groups ( f rom the number  of CH3-grou p protons) .  Cal-  
culated for  the methyl  glycoside of the methyla ted  hexasacchar ide ,  14 OCH 3 groups .  

Under  s i m i l a r  conditions, acanthophylloside C gave the pe rme thy la t e  (IV) and compound (V). 

Hydrolys is  of the P e r m e t h y l a t e s  B (III) and C (IV). The pe rme thy la t e  (III) (0~2 g) was boiled in 30 ml of 
7~ methanol ic  HC104 solution for  6 h. Then the solution was diluted with an equal volume of water ,  the me tha -  
nol was dis t i l led off, and the res idua l  solution was heated for  another  3 h. The prec ip i ta te  that deposi ted was 
f i l te red  off, and the hydrolyzate  was neu t ra l i zed  with Dowex 1 ×2 ion-exchange res in  (OH- form) and concen-  
t r a ted .  The following methyla ted  sugar s  were  found in the hydrolyzate  by PC ( sys t em 13) and TLC (sys tem 
12) in the p r e sence  of m a r k e r s :  2 , 3 , 4 , 6 - t e t r a -O-  me thy l -D-ga l ac to se ,  2 , 3 - d i - O - m e t h y l -  L- a rab inose ,  3 -O-  
me thy l -D-g lucu ron ic  acid, 3 - O - m e t h y l - D - f u c o s e ,  2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e ,  2 , 3 - d i - O - m e t h y l - L - r h a m -  
nose,  2 , 4 - d i - O - m e t h y l - D - x y l o s e ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e .  

The pe rme thy la t e  of acanthophylloside C (IV) was hydrolyzed under the s ame  condit ions.  In the hydro-  
lyzate ,  a l l the  methyla ted  monosaccha r ides  ment ioned above for acanthophylloside B were  identified and, in 
addition, 2,3,4,6- t e t r a - O - m e t h y l - D -  g lucose .  

Hydro lys i s  of Compound (V). The hydro lys i s  of 10 mg of the subs tance  was p e r f o r m e d  as descr ibed  for 
(III). It was shown by TLC ( sys t ems  6 and 12) and PC ( sys t em 13) that the hydrolyzate  contained 3 - O - m e t h y l -  
D-fucose ,  2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e ,  2 , 3 - d i - O - m e t h y l - L ~ r h a m n o s e ,  2 , 4 - d i - O - m e t h y l - D - x y l o s e ,  and 
2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e .  

Pa r t i a l  Hydro lys i s  of Compound (V). Compound (V) (10 rag) was heated in 3 ml of 0.2~ aqueous me tha -  
nolic HC1 at  90~C for 5 h. The p r o c e s s  was moni to red  by TLC (sys tem 6) and PC ( sys t em 13) every  hour.  
During the f i r s t  hour the appearance  of 2 , 3 , 4 - t r i - O - m e t h y l - D - x y l o s e  was observed .  In the following hour 2,4- 
d i - O - m e t h y l - D - x y l o s e  was spl i t  off. On fu r the r  heating for  3 h, no other  methyla ted  sugar s  were  formed.  

Reduct ive Cleavage of the P e r m e t h y l a t e s  (III) and (IV) of Acanthophyllosides B and C. A solution of 0.2 
g of the pe rme thy la t e  (IV) in 15 ml  of absolute t e t r ahydrofu ran  was t r ea t ed  with 1 g of l i thium t e t r ahydro -  
a luminate  and boiled with s t i r r ing  for  8 h. The excess  of LiA1H 4 was decomposed  with ethyl aceta te  and then 
with wate r .  After  the addition of sufficient  5~ sulfur ic  acid to d issolve  the p rec ip i ta te  comple te ly ,  the react ion 
mix tu re  was ex t rac ted  with e the r .  The combined ex t r ac t s  were  washed with water  and evapora ted  to d rynes s .  
The dr ied res idue  was sepa ra t ed  on a column of s i l ica  gel in s y s t e m  6. This gave ~ 30 mg of glycoside (VI). 
After  the hydro lys i s  of compound (VI) with 5~ sulfur ic  acid in methanol . ,  an aglycone was isola ted which was 
identified by TLC in s y s t e m s  9 and 10 as 23-hydroxyery throd io l .  In the hydrolyzate  af ter  neutra l izat ion with 
BaCO3, 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g a l a c t o s e ,  2 , 3 - d i - O - m e t h y l -  L - a r a b i n o s e ,  and 3 - 0 -  me thy l -D-g lucose  were  
detected by PC ( sys t em 13) and TLC ( sys t ems  6 and 7). 

The acidic aqueous solution a f t e r  e the rea l  ex t rac t ion  was neut ra l ized  with Dowex 1 × 2 anion-exchange 
r e s i n  (100-200 mesh)  (OH- form) and ex t rac ted  with c h l o r o f o r m - e t h a n o l  (1 : 1). The combined ex t r ac t s  were  
washed with water ,  the solvent  was dis t i l led off, and the res idue  was pur i f ied  on a column of s i l ica  gel in s y s -  
t em 6. The ch romatograph ica l ly  individual reduced  methyla ted  o l igosacchar ide  (VII) was hydrolyzed under 
the conditions given above, and comple t e ly -me thy l a t ed  rhamnose  and xylose and 2 , 4 - d i - O - m e t h y l - D - x y l o s e ,  2, 
3 - d i - O - m e t h y l - L - r h a m n o s e ,  3 -O-me thy l -D- fuc i t o l ,  and 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - s o r b i t o l  were  identified by 
PC ( sys t em 13) and TLC ( sy s t em 6) with m a r k e r s ,  the spots  being r evea l ed  on the c h r o m a t o g r a m s  with Bonner ' s  
r eagen t .  

The reduct ive  c leavage of the pe rme thy la t e  of (III) gave the s a m e  re su l t s ,  with the exception that 2,3,4, 
6 - t e t r a - O - m e t h y l - D - s o r b i t o l  was absent  f rom all the reac t ion  produc ts .  

Smith Degradat ion  of Glycosides  B and C. Acanthophylloside C (1 g) was d isso lved  in 100 ml of 4% 
aqueous per iodic  acid and was oxidized at 5~:~ for 24 h. The reac t ion  was moni tored  by the TLC method ( sys-  
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tern 1) until the initial  compound had d i sappeared .  Then the solution was neut ra l ized  with BaCO3, the p r ec ip -  
i tate that deposi ted was f i l te red  off, and the f i l t ra te  was t r ea t ed  with 1.0 g of NaBH 4 and was left  at r oom t e m -  
p e r a t u r e  for  15 h. The reac t ion  mix tu re  was neut ra l ized  with acet ic  acid and concent ra ted  to 24 ml,  and then 
1.3 ml  of concent ra ted  HC1 was added to it and it was left  at 20°C for  6 h. The prec ip i ta te  that had deposi ted 
(500 mg)  was f i l t e red  off. The f i l te red  hydrolyzate  was neut ra l ized  with NaHCO 3 and ex t r ac t ed  with butanol.  
The butanolic ex t r ac t  was washed with wa te r  and evapora ted  to d ryness ,  and the res idue  was combined with 
the p rec ip i t a te  that had deposi ted.  

The mix tu re  of subs tances  obtained (500 mg) was ch romatographed  on a column of s i l ica  gel in s y s t e m  
2. This  yielded 150 mg of hederagenin  28-O-fucopyranos ide-3-O-13-D-glucopyranos ide  (VIII), C42I~6014, mp 
260-265°C, [a ]~  + 9.9 J: 2 ° (c 0.488; methanol) .  The aqueous f rac t ion  a f te r  ext rac t ion  with butanol was evapo-  
ra ted .  This  gave 100 mg of dry res idue  (25 mg of which was hydrolyzed with 5% sulfur ic  acid (95"C, 5 h). 
The hydrolyzate  was neut ra l ized  with b a r i u m  carbonate ,  and D-xylose  was identified by TLC ( sys t em 3). 

The remain ing  product  (75 mg) was subjected to a second Smith degradat ion under the conditions de- 
sc r ibed  above.  

The product  of the second degradat ion was methyla ted  by H a k o m o r i ' s  method as desc r ibed  for acantho- 
phylloside B. The pe rmethy la t e  a f te r  methanolys i s  with 7% HC1 and subsequent  hydrolys is  gave 2 , 3 , 4 - t r i - O -  
me thy l -D-xy lo se ,  identified by TLC in s y s t e m  6. 

The Smith degradat ion of acanthophylloside B gave the s ame  products .  

Hydro lys i s  of Compound (VIII). A mix tu re  of 0.02 g of compound WIII) and 5% H2SO 4 in aqueous methanol  
(3:1)  was heated at 95¢C for  5 h. The prec ip i ta te  that deposi ted on hydrolys is  was identified by the TLC method 
( sys t em 9 and 10) as hederagenin .  

D-Glucuronic  acid and D-fucose  were  found by TLC ( sys tem 3) in the hydrolyzate  neut ra l ized  with BaCOn. 

Methylat ion of Compound (VIII). Compound (VIII) was methyla ted  as desc r ibed  for  acanthophylloside B. 
The sugars  spl i t  off in the hydro lys i s  of the pe rme thy la t e  of the glycoside (VIII) were  shown by th in - l aye r  
ch roma tog raphy  in s y s t e m s  6 and 12 to be 2 , 3 , 4 - t r i - O - m e t h y l - D - f u c o s e  and 2 , 3 , 4 - t r i - O - m e t h y l - D - g l u c u r o a i c  
acid. 

S U M M A R Y  

Al terna t ive  s t r u c t u r e s  for the acylos ide  chain of acanthophylloside B and C have been es tab l i shed .  

1. 

2. 
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