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F r o m  the roots  of Ladyginia buchar ica  Lipsky,  in addition to ladyginosides A, B, and C, the s t r u c -  
tures  of which we have es tab l i shed  prev ious ly  [1, 2], we have isolated m o r e  complex t r i t e rpene  glycosides 
- ladyginosides D and F.  The p r e sen t  paper  gives information leading to a proof  of the i r  s t r u c t u r e s .  

It  was found by comple te  acid hydro lys i s  that  beth glycosides contain hederagenin as the aglycone.  
The resu l t s  of a ch romatograph ic  s tudy of the hydrolyzates  showed that the qualitative se ts  of monosac -  , 
char ides  for  D and F a re  also the s ame ,  consis t ing of D-glucose ,  D-ga lac tose ,  and D-glucuronic  acid (in 
a previous  pape r  [1], D-ga lac tose  was e r roneous ly  omit ted for ladyginoside D). It has been found by g a s -  
liquid ch roma tog raphy  that  in ladyginoside D these sugars  a re  p r e sen t  in a ra t io  of 3 : 1 : 1 and in lady-  
ginoside F 5 : 1 : 1 .  Thus,  g lycoside D is a pentaoside and F an heptaoside of hederagenin .  

In both c a s e s ,  the hydro lys i s  of ladyginosides D and F previous ly  t r ea t ed  with diazomethane gave 
hederagenin ,  and not its methyl  e s t e r .  Consequently,  in both glycosides  a ca rbohydra te  chain is at tached 
to the ca rboxy  group of heragenin .  

The mild alkaline c leavage of both ladyginos ides D (I) and F (III) with AV-17 anion-exchange res  in 
( O H -  form) led to the isolat ion of the s a m e  c rys ta l l ine  glycoside which was identified by its mel t ing point, 
speci f ic  rotat ion,  and migra t ion  in a thin l aye r  of s i l i ca  gel as ladyginoside B (II) [1]. It  follows from" this 
that  the ca rbohydra t e  chains at tached to the hydroxy group at C 3 of the aglycone have the s a m e  s t ruc tu re  
in the two g lycos ides ,  namely  fl -D-g lucopyranosy l - (1  -~ 4)-fl -D-glucopyranuronic  acid. 

The s i m i l a r i t y  of the s t ruc tu r e s  of ladyginosides D and F is also shown by the par t ia l  acid hydrolys is  
of the glycoside F: among the products  of hydrolyt ic  c leavage were  found gentiobiose (IV) and a glycoside 
identical  in ch romatograph ic  behav ior  with ladyginoside D (I). 

On the bas is  of the resu l t s  of the alkaline c leavage of the g lycosides ,  the acyloside  ca rbohydra te  
chain of ladyginoside D mus t  be a t r i s accha r ide  and that  of F a pen tasacchar ide  differing f rom the t r i -  
s accha r ide  of glycoside D by a molecule  of gent iobiose.  

On per iodate  oxidation, the ca rbohydra te  chains of both glycosides decomposed  complete ly ,  and 
the re fo re  there  is no 1-* 3 bond between the monosacchar ides  in ladyginosides D and F.  

Fu r the r  informat ion on the s t ruc tu r e s  of the two glycosides  was obtained by the i r  exhaust ive methyl -  
ation using H a k o m o r i ' s  method [3]. On hydrolys is  with sulfur ic  acid, the ch romatograph ica l ly  homogene-  
ous comple te ly  methyla ted  ladyginos ide D gave 23-O-methylhederagenin  and the following methyla ted  
monos acchar ides  : 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g l u c o s e ,  2 ,3 -d i -O-me thy l -D-g lucu ron ic  acid (the accura te  
a s s ignment  of the la t ter  was es tab l i shed  as a consequence of reduct ive  c leavage) ,  2 , 3 , 4 - t r i - O - m e t h y l - D -  
glucos e, 2 , 3 , 6 - t r i - O - m e t h y l - D - g l u c o s e ,  and 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac to s  e. The f i r s t  two me thy l -  
ated compounds c o r r e s p o n d  to the s t r u c t u r e  of ladyginoside B [1] and were  obtained f rom a d i sacchar ide  
at tached by an O-glycos id ic  link. The other  th ree  methylated monosacchar ides  were  fo rmed  f rom the 
suga r  chain at tached to the carboxy  group of the genin. It was es tabl i shed s imul taneous ly  that  this chain 
has a l inear  s t ruc tu re  and the t e rmina l  sugar  in it is D-ga lac tose .  
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To de te rmine  the s izes  of the oxide rings and the o rde r  of mutual a t tachment  of the two molecules  of 
D-glucose  in the acyloside moiety of ladyginoside D, the methylated glycoside D was subjected to reduct ive  
c leavage with li thium te t rahydroa lumina te .  This reacti.on gave reduced methylated ladyginoside B and a 
reduced methylated t r i s accha r ide .  The suga r  moie ty  of the bioside yielded 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D -  
glucose and 2 ,3 -d i -O-me thy l -D-g lucose .  The t r i s accha r ide  yielded 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac to se ,  
2 ,3 ,6 - t r i -O-me thy l -D-g lucose ,  and 2 , 3 , 4 - t r i - O - m e t h y l - D - s o r b i t o l .  The appearance  of the l a t t e r  instead 
of 2 , 3 , 4 - t r i -O-me thy l -D-g lucose  conf i rmed that D-glucose  is d i rec t ly  attached to the carboxy  group and 
to it a second molecule  of D-glucose  is at tached by a I ~ 6 bond, and the D-ga lac tose  is at tached to the 
middle molecule  of D-glucose  by a 1 -* 4 bond. 

Thus, the t r i s accha r ide  is / ~ - D - g a l a c t o p y r a n o s y l - ( l -  4 ) - ~ - D - g l u c o p y r a n o s y l - ( 1 - *  6) - f l -D-g luco-  
pyranose ,  and the s t ruc tu re  of ladyginoside D cor responds  to formula  I. 

Among the products  of the hydrolyt ic  c leavage of methylated ladyginoside F, in addition to the mono-  
sacchar ides  mentioned for glycoside D, 2 ,3-a l l -O-methyl -D-glucose  and an additional amount of 2,S,4,6- 
t e t r a - O - m e t h y l - D - g l u c o s e  were  found. 

The resu l t s  of a quanti tat ive determinat ion of the sugars  in ladyginoside F showed that the penta-  
sacchar ide  of the acyloside moie ty  consis ts  of four molecules  of D-glucose  and one molecule of D-ga lac tose .  
The permethy la te  of the glycoside F was subjected to reduct ive degradat ion under  conditior~s s i m i l a r  to 
those for  ladyginoside Do The reduced methylated pentasacchar ide  was hydrolyzed,  and the following 
suga r  der iva t ives  were  identified in the hydrolysis  products:  2 ,3 ,4 - t r i -O-methy l so rb i to l ,  2 , 3 ,4 - t r i -O-  
methy l -D-g lucose ,  2 ,3 -d i -O-me thy l -D-g lucose ,  2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lucose ,  and 2 ,3 ,4 ,6- te t ra-O~ 
me thy l -D-ga l ac tose .  The appearance  of 2 ,3 ,4 - t r i -O-me thy l so rb i to l  showed that the corresponding glucose 
molecule is at tached to the carboxy  group of the hederagenin.  The p resence  of comple te ly  methylated D- 
glucose and D-ga lac tose  shows that they each have a t e rmina l  position and that branching exists  in the 
pen tasacchar ide .  The cen te r  of branching is D-glucose  subst i tuted at the C~ and Cs hydroxyls ,  the t e r m i n -  
al D-ga lac tose  and gentiobiose being at tached at these posi t ions.  

In view of the fact  that among the products of the par t ia l  hydrolys is  of ladyginoside F we found 
gentiobiose and ladyginoside D, it may  be concluded that  gentiobiose is at tached to the center  of branching 
at the C s hydroxyl  and D at the C 4 hydroxyl .  On the whole, the s t ruc tu re  of ladyginoside F can be r e p r e -  
sented by formula  (IIl). 
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The resu l t s  of a compar i son  of molecu la r - ro ta t ion  differences between ladyginosides D and B with 
the theore t ica l ly  calcula ted values of [iVI]D fo r  the anomer ic  fo rms  of the t r i s accha r ide  show that these  
magnitudes a re  comparab le  only if the glycosidic bonds between the monosacchar ides  have the/3 con-  
f iguration (absolute difference 92°). The inc rement  of the molecu la r  rotat ion of ladyginosides F and D 
agrees  with l i t e ra tu re  data [4] for methyl  ~-gent iob ios ide  (Table ]) .  Consequently, in ladyginoside F, as 
well, all the monosacchar ides  a re  connected by/3 l inkages.  
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TABLE 1 

Substance 

Ladygincside D 
Ladyginoside B 
proportion of [M] D of the trisaccharide in ladyginoside O 
Methyl a -D-glucopyranoside [4] 
Methyl t~-D-glucopyranoside [4] 
Methyl a-D-galactdpyrancside [4] 
Methyl t~-D-galactopyrancside [4] 

Calculated 
D-<31cp=19-:G Icp-_D-Galp 

a 2 

Ladyginoside F 
Proportion of [M] D of gentiobiose in ladyginoside F 
Methyl B -gentiobioside [4] 
Methyl a-gentiobioside [4] 

[a] D, deg 

4 12,0 
4 22,5 

+158,9 
- -  34,2 
+195 
+2,6 

[ ¢ ] D  . M  

M [MID~ l o 0  

t297 
Sll 

194 
194 
194 
194 

p 

-i 5 

--36 
+61,8 

i 

m 

B 

1621 

356 
~56 

4155,6 
~182,5 
-- 26,9 
4308 

- -  66 
+378 
+5 

--127 
.-{-246 
+690 
+ 1034 
+ 81 
q 74,6 
--12s 
-=219.7 

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

Chromatography was per formed with type KSK si l ica gel, alumina of activity grade II, type "M" 
["slow"] of the Leningrad No. 2 paper  mill, and the following solvent sys tems for th in- layer  chromatography 
(TLC) : 1) b u t a n - l - o l - e t h a n o l - 2 5 %  ammonia (10 : 2 : 5); 2) c h l o r o f o r m -  m e t h a n o l - w a t e r  (65 : 35 : 8) ; 3) 
c h l o r o f o r m - m e t h a n o l  (25:1);  4) b u t a n - l - o l - a c e t o n e - w a t e r  ( 4 : 5 : 1 ) ;  and 5) benzene -ace tone  (2:1) ;  and 
for paper chromatography (PC) : 6) b u t a n - l - o l -  py r id ine -  water  ( 8 : 4 : 3) ; 7) b u t a n - l - o l -  e thano l -  water 
(4:1 : 5); and 8) wa te r - sa tu ra ted  methyl ethyl ketone. The glycosides and genins were revealed with an al-  
coholic solution of phosphotungstic acid and the sugars  with o-toluidine sal icylate .  The quantitative de- 
terminat ion of the monosacchar ides  in the form of silylated methyl glycosides was per formed on a Utah-1 
chromatograph with a copper  column (1 m x 4 mm) filled with 5~ of the silicone phase g-30M on Diaforit  
(0.2-0.315 mm) at a column tempera ture  of 170°C with hydrogen as the c a r r i e r  gas at a rate of flow of 55 
ml /min  [5]. 

Isolation of Ladyginosides D and F. The combined glycosides soluble in n-butanol (10 g) were sepa-  
rated into p re l iminary  fractions as descr ibed previously [2]. The mixture containing ladyginosides CD 
and DEF (5 l i ters) was chromatographed on a column of s i l ica gel in sys tem 2. Fract ions 6-14 contained 
the individual ladyginoside D, Cs0HssO30, Which, after  recrys ta l l iza t ion  from aqueous butanol deposited in 
the form of ac icular  c rys ta l s  with mp 208-212°C,[~]~ + 12 ± 2 o (c 1.8; 50% aqueous methanol). The yield 
of ladyginoside D on the initial raw mater ia l  was about P.5~. 

Eluates 27-35 yielded chromatographica l ly  homogeneous ladyginoside F, C72HnO¢0,*in the form of a 
white amorphous powder with mp 202-204°C, [ c ~  ° + 5 ± 2 ° (c 1.6; 50% aqueous methanol). The yield of 
ladyginoside F on the initial raw mater ia l  was 2 %. 

Complete Acid Hydrolysis  of the Glycosides.  Ladyginoside D (150 mg) was hydrolyzed with 6% H2SO 4 
for 10 h at the boiling point of the react ion mixture .  The completeness of hydrolysis  was checked in s y s -  
tems 1 and 2. The precipitate ~ a t  had deposited was filtered off and was twice recrys ta l l i zed  from aque- 
ous ethanol. The result ing crysta l l ine  product with mp 328°C, [c~]~ + 79 ± 1 ° (c 1.92; ethanol) was chro-  
matographed on si l ica gel in sys tem 3 and was identified by a mixed melting point as hederagenin.  The 
hydrolyzate  was neutral ized with AV-1 7 anion-exchange res in  (OH form) and concentrated,  and D-glucose,  
D-galactose ,  and D-glucuronic acid were identified chromatographical ly  in sys tems 4 and 6. Similar 
operations were per formed with ladyginoside F. Its aglycone likewise proved to be hederagenin.  The 
quantitative composit ion of the monosacchar ides  was the same as for ladyginoside D. It was established 
by g a s -  liquid chromatography that the quantitative rat io of D-glucos e to D-galactos e to D-glucuronic acid 
in ladyginoside D is 3.08 : 1.10 : 1.00 and in ladyginoside F 5.32 : 1.11 : 1.00 [5]. 

Methylation of Ladyginosides D and F. Each glycoside (50 mg) was dissolved in 10 ml of methanol 
and methylated with an e thereal  solution of diazomethane.  The product obtained was hydrolyzed with 6% 
H2SO 4 at the boiling point of the react ion mixture for 6 h. The crysta l l ine  substance isolated, with mp 
326°C, [~]~ + 78 ° (c 1.2; methanol) was identified as hederagenin.  

*As in Russian original - Publ isher .  

705 



Alkaline Hydrolys is  of Ladyginosides D and F.  Ladyginoside D (120 mg) and ladyginoside F (150 rag) 
were  dissolved s e p a r a t e l y  in 10-ml  portions of water ,  and the solutions were  deposited on columns con-  
taining 6 g of AV-17 anion-exchange r e s in  (OH form) and were  left  at room t e m p e r a t u r e  for  48 h. Then 
the o l igosacchar ides  were  eluted f rom the columns with water .  The aqueous solutions were  evapora ted  to 
d ryness  in vacuum, and the res idues  were  heated with ~c H2SO4 for  3 h. The hydrolyzate  was neut ra l ized  
with the s a m e  anion-exchange res in  and was concent ra ted .  In each case ,  D-glucose  and D-ga lac tose  were  
identified by chromatography  in s y s t e m s  4 and 6. The glycosidic  fract ion was eluted f rom the column with 
methanol .  On evaporat ion,  the methanolic solution deposited a c rys ta l l ine  prec ip i ta te  which, a f ter  r e -  
c rys ta l l i za t ion  f rom aqueous ethanol,  had mp 224-226°C, [e]~ + 18 ± 2 ° (e 1.0; methanol) .  In its constants  
and its Rf values in s y s t e m s  1 and 2 it coincided with an authentic s ample  of ladyginoside B. The alkaline 
hydrolys is  of ladyginosides D and F with 10~c aqueous ethanol (1 : 1) caust ic  soda gave the s ame  products .  

Pa r t i a l  Hydrolys is  of Ladyginosides D and F.  Ladyginoside D (100 mg) was hydrolyzed with 0.5~ 
H~SO 4 in the boiling water  bath.  The p rog re s s  of the hydrolysis  was moni tored in s y s t e m s  1 and 4. After  
the end of the reac t ion  (6 h), the mix ture  was diluted with water  and the prec ip i ta te  was f i l te red  off. By 
TLC in s y s t e m s  1 and 2 in compar i son  with r e f e r ence  s ample s ,  the prec ip i ta te  was shown to contain lady-  
ginoside B, hederagenin glucosiduronic acid, and hederagenin,  and TLC of the hydrolyzate  in s y s t e m s  4 
and 6 showed the p resence  of D-glucose ,  D-ga lac tose ,  and glucuronolactone.  

Ladyginoside F (120 rag) was hydrolyzed under the same  conditions.  After  40 rain, by a c h r o m a t e -  
graphic compar i son  in s y s t e m s  1 and 2 with r e fe rence  s ample s ,  the reac t ion  mix ture  f rom ladyginoside F 
was found to contain ladyginoside D, ladyginoside B, and hederagenin glucosiduronic acid, while in sy s t em 
4 gentiobiose was identified. It was hydrolyzed for  another  7 h, a f te r  which, by the s a m e  method, only 
hederagenin glucosiduronic acid and hederagenin and, in the hydrolyzate ,  the s a m e  se t  of monos aeehar ides  
as af ter  the degradat ion of ladyginoside D, were  identified, 

Per ioda te  Oxidation of Ladyginosides D and F.  The glycosides (50 mg each, separa te ly)  were  
oxidized with a 1~ solution of sodium metaper ioda te  at 6°C for 48 h. After  the addition of ethylene glycol 
to decompose  the excess  of per iodate ,  the react ion  mixture  was evapora ted  with butanol, the sal ts  that de-  
posi ted were  s e p a r a t e d  off, and the reac t ion  product  was hydrolyzed with ~ H2SO 4. Chromatography  of 
the neutral ized hydrolyzate  in sys t ems  4 and 6 showed that f ree  monosacehar ides  were  absent .  

Methylation of Ladyginosides D and F. Ladyginosides D and F (1.5 g in each ease) were  methylated 
by Hakomor i ' s  method [4]. In the case  of ladyginoside D, 800 mg of the chromatograph ica l ly  homogeneous 
permethy la te  with mp 114-118°C, [a]~ + 21 ± 2 ° / c  1.8; methanol) and in the case  of ladyginoside F 950 mg 
of pe rmethy la te  with mp 98-100°C, [a]~ + 12 + 2°C (c 1.96; methanol) were  obtained. To 300 mg of methy l -  
ated ladyginoside D was added 5% H2SO 4 in methanol,  and the mix ture  was heated at the boiling point for 
6 h.  Then it was diluted with water  (twofold) and heated for another  2 h. The hydrolyzate  was neutra l ized 
with AV-17 anion-exchange r e s in  (OH- form),  concentrated,  and chromatographed  on a column (2.5 x 50 
cm) of s i l ica  gel .  Elution was p e r f o r m e d  with mix tures  of benzene and acetone (0-10~c). Fract io~s  of I0- 
15 ml  were  col lected.  Eluates 3-7  contained 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lucopyranose  (22 mg) with 
[a]~ + 76 * 2 ° (c 2.0; water) ,  and fract ions 10-16 contained 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac topy ranose  (20 
mg) with [e]~ + 112 ± 3 ° (c 1.8; water ) .  Eluates  17-30, consis t ing of a mix tu re  of t r imethy lg lueoses ,  were  
sepa ra t ed  p r epa ra t i ve ly  on plates of s i l ica  gel  in s y s t e m  5. The zones cor responding  to the individual 
methyla ted  monosacchar ides  were  r emoved  f rom the plate and eluted with methanol .  In this way we i so-  
lated 2 ,3 ,4 - t r i -O-me thy l -D-g lucopy ranose  (18 rag) with [a]~ + 60 ± 2 ° (c 1.6; water)  and 2 ,3 ,6 - t r i -O-  
me thy l -D-g lucopyranose  (16 mg) with [a]~ + 67 ± 2 ° (water). 

After  a s i m i l a r  t r e a t m e n t  of the permethy la te  of ladyginoside F (420 mg), 2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D -  
g lucopyranose  (48 rag), 2 , 3 ,4 ,6 - t e t r a -O-me thy l -D-ga l ac topy ranose  (20 mg), 2 , 3 , 4 - t r i - O - m e t h y l - D - g l u c o -  
pyranose  (18 mg), and 2 ,3 -d i -O-me thy l -D-g lucopyranose  (16 mg) with [a]~ + 60± 2 ° (e 1.2; water) were  
isolated.  L i t e r a tu re  data: 2 ,3 ,4 ,6 - t e t r a -O-me thy l -D-g lueopyranose ,  [a]~ + 83.3 ° (water), 2 ,3 ,4 ,6 - t e t r a -  
O-methyl -D-galac topyranos .e ,  [a]~ + 110 ° (water), 2 , 3 ,4 - t r i -O-me thy l -D-g lucopy ranose  [a]~ + 66.8 ° 
(water), 2 , 3 , 6 - t r i -O-me thy l -D-g lue  opyranos e [e ]~ + 70 ° (water), and 2 ,3 -d i -O-methy l -D-g lucopyranos  e 
[a]~ + 48.3 ° (acetone) [6]. 

Reductive Cleavage of the Pe rme thy la t e s  of Ladyginos ides D and F. The permethy la te  of glycoside 
D (500 mg) was dissolved in 10 ml  of absolute e ther ,  200 mg of LiA1H 4 was added, and the reac t ion  mixture  
was heated at the boiling point of e ther  for  10 h. The excess  of LiA1H 4 was decomposed  with ethyl acetate ,  
2% H2SO 4, and 20 ml  of wate r .  By ext rac t ion  with ether ,  the reduct ion products  were  sepa ra t ed  into e the r -  
soluble and e ther - inso luble  f rac t ions .  The e the rea l  ex t rac t  was washed with wa te r  and evapora ted .  The 
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res idue  (200 mg) was deposited on a column (1.5 x 30 cm) of s i l ica  gel and was eluted with b e n z e n e -  
acetone (2 :1) .  This gave 180 mg of the reduced permethyla te  of glycoside B with mp 78°C (decomp.), 
[a]~ + 26 + 2 ° (c 1.4; methanol).  This product  was hydrolyzed in 10 ml of 5~c H2SO 4 in methanol.  23-Meth-  
oxyerythrodiol  with mp 186°C, [a]~ + 54 + 2 ° (c 1.02; chloroform) was detected.  The hydrolyzate  was 
neut ra l ized  with AV-17 anion-exchange res in  (OH- form) and concentra ted.  The res idue  (50 mg) was 
chromatographed  on a plate of s i l i ca  ge l  in sys tem 5, and 2 ,3 ,4 ,6 - te t ra -O-methy l -D-g lucopyranose  and 2,3- 
d i -O-methy l -D-g lucopyranose  were identified. 

t 
The reduced permethyla te  of the t r i sacchar ide  remaining in the aqueous phase was purif ied on a 

column of s i l i ca  gel in sys tem 5. The chromatographica l ly  homogeneous product  was hydrolyzed with 5% 
H2SO 4 (4 h). In the neut ra l ized  hydrolyzate ,  2 ,3 ,4 ,6 - te t ra -O-methy l -D-ga lac topyranose ,  2 ,3 ,6 - t r i -O-  
methyl -D-glucopyranose ,  and 2 ,3 ,4 - t r i -O-methy lsorb i to l  were  identified in sys tems 5, 7, and 8. The las t -  
mentioned compound was revea led  by means of Bonnet ' s  per iodate-containing reagent  [7]. 

The reduct ive  cleavage of 500 mg of the permethyla te  of ladyginoside F was per fo rmed  in the same 
way. The e ther - so lub le  fract ion of the reduced permethyla te  of ladyginoside F (150 mg) was hydrolyzed 
with 5~c H2SO 4 in methanol.  After  a working-up s imi l a r  to that for  methylated ladyginoside D, 23-methoxy-  
e ry throdio l  was found in sys tem 3, and 2 ,3 ,4 ,6 - te t ra -O-methy l -D-g lucopyranose  and 2 ,3 -d i -O-methy l -D- '  
g lucopyranose were  identified in sys tems  5, 7, and 8. The aqueous solution was concentra ted in vacuum 
and the res idue  was deposited on a column of s i l ica  gel and eluted with sys tem 5. The fractions were 
checked by TLC in the same sys t em.  The eluates containing the chromatographica l ly  individual reduced 
methylated pentasacchar ide  were  combined, evaporated,  and hydrolyzed with 5~ H2SO 4 (4 h). The 
hydrolyzate  was neut ra l ized  and the solvent  was disti l led off. In the res idue,  by compar ison with authentic 
samples  in sys tems  5, 7, and 8, 2 ,3 ,4 ,6- te t ra -O-methyl -D-glucopyranos  e, 2 ,3 ,4 ,6 - t e t r a -O-methy l -D-  
g alac topyranos e, 2 ,3 ,4 - t r i -O-methy l -D -gluc opyranos e, 2 ,3-d i -O-methyl -D -gluc opyranos e, and 2 ,3 ,4 - t r i -  
O-methylsorb i to l  were  identified. 

SUMMARY 

The s t ruc tu res  of ladyginoside D - a pentaoside of hederagenin - and of ladyginoside F - a heptaoside 
of hederagenin - isolated f rom the roots  of Ladyginia buchar ica  have been established.  The O-glycosidic  
ca rbohydra te  chains of the two glycosides are identical and agree  with that of ladyginoside B, co r r e spond-  
ing to the d isacchar ide  f l -D-glucopyranosyl-(1--* 4)- f l -D-glucopyranose .  The acyl moiety of ladyginoside 
D is ~ -D-ga lac topyranosy l - (1  ~ 4 ) - f l - D - g l u c o p y r a n o s y l - ( 1 -  6)- f l -D-glucopyranose .  In ladyginoside F, 
the carbohydra te  chain attached to the carboxy group of the genin is branched and has the s t ruc tu re  of 
[fl -D-galac topyranos  yl-  (1 ~ 4 )  ]- [fl -D-glucopyranos yl-  (1--* 6)-~ -D-glucopyranos yl-  (1 -~ 6) ]-fl -D-gluco-  
pyranosy l - (1 -~  6) - f l -D-glucopyranose .  
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