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S T E R O I D  S A P O N I N S  A N D  S A P O G E N I N S  O F  A l l i u m  

X. NEOAGIGENIN 6-O-BENZOATE FROM All ium tu r coman icum 

G. V .  P i r t s k h a l a v a ,  M.  V.  G o r o v i t s ,  
a n d  N.  K.  A b u b a k i r o v  

UDC 547.926+547.918 

Continuing a sys t ema t i c  study of the s teroid  sp i ros t ans  of plants  of the genus Al l ium [1], we have inves t i -  
gated A. t u r c o m a n i c u m  Rgl. The p r e sen t  p a p e r  gives information on the s t e r o i d  sapogenins of the epigeal  pa r t  

of th is  plant.  

F r o m  the total  sapogenins obtained by the hydro lys i s  of the ex t rac t ive  compounds we isolated the known 
genins yuccagenin,  neoagigenin,  alliogenin, and 2~ ,3~-d ihydroxy- (25S) -5~-sp i ros tan-6-one .  This  is the f i r s t  
t i m e  that  the l a s t -men t ioned  compound, which we have cal led neoagigenone,  has  been  isolated f r o m  plants .  It 
has  been  obtained p rev ious ly  by the se lec t ive  oxidation of neoagigenin [2 ]. 

F r o m  the s ame  combined product  we obtained a new s te ro id  sapogenin (1D with the composi t ion  Cz4H4806. 
Judging f r o m  the ra t io  of the in tensi t ies  of the absorp t ions  bands  in the IR spec t rum at 930 c m  -1 (strong) and 
900 cm -1 (weak), the genin (II) mus t  be ass igned to the s teroid  sp i ros t ans  of the 25S s e r i e s  [3, 4]. The exis tence  
of e s t e r  absorpt ion  at 1720 and 1280 cm -1 and of f requenc ies  re la t ing  to a benzene  ring (1600, 1585, and 718 c m  -1) 
p e r m i t  the assumpt ion  that  the molecule  of the sapogenin (II) contains an e s t e r  grouping of a r o m a t i c  c h a r a c t e r .  

The na ture  of th is  grouping is shown by the m a s s  spec t rum of compound (II) in which, toge ther  with ions 
c h a r a c t e r i s t i c  fo r  sp i ros tan  sapogenins the re  a r e  s t rong peaks  of ions with m / e  122 (C7H602) and 105 (C7H50) 
c h a r a c t e r i s t i c  of benzoic  acid. 

When the sapogenin (II) was  subjected to alkaline saponification,  the neu t ra l  f r ac t ion  was  found to contain 
neoagigenin (I), and benzoic  acid was identified by TLC in the acid f rac t ion  of the hydroly zate. 

The fac t s  given show that  the sp i ros tan  (II) is a neoagigenin benzoate .  The NMR spec t rum of the sapogenin 
(II) has  a one-pro ton  signal with Wl/2 = 6 Hz at 5 5.16 belonging to an equator ia l  proton geminal  to a benzoate  
group, and t h e r e f o r e  the benzoic  acid mus t  have es te r i f i ed  the hydroxyl  at C-6.  

x.E=CIHsCO 

The proposed  s t ruc tu re  is conf i rmed  by the p repa ra t ion  of the sp i ros tan  (II) f r o m  neoagigenin (I). Fo r  
th i s  purpose ,  neoagigenin was conver ted  by benzoylat ion into the t r ibenzoa te  which, without being isolated in the 
pure  form,  was subjected to se lec t ive  saponification. The neoagigenin 6 -O-benzoa te  isolated f r o m  the reac t ion  
products  was identical  in mel t ing point, specif ic  rotation, and spec t ra l  p rope r t i e s ,  with the sapogenin (II) isolated 

f r o m  the plant r aw m a t e r i a l .  
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E X P E R I M E N T A L  

F o r  gene ra l  observa t ions ,  see  [5]. 

I so la t ion  of the Combined Sapogenins.  The a i r - d r y  epigeal  pa r t  of A. t u r c o m a n i c u m  col lec ted  in the bud-  
ding phenophase in May, 1973 (Turkmen  SSR, envi rons  of the vi l lage of Babadurmez ,  Kopet -Dagh range) (2.5 kg) 
was  ex t r ac t ed  with methanol .  The res idue  of combined ex t rac t ive  substances  a f t e r  the evapora t ion  of the so l -  
vent  (170 g) was  d i sso lved  in 500 ml  of 5070 aqueous methanol ,  containing 570of hydrochlor ic  acid, and the so lu-  
t ion was  boiled on the w a t e r  bath  for  7 h. The hydrolyza te  was diluted with twice i ts  amount  of wa t e r  and the 
methanol  was dis t i l led off as  comple te ly  as  poss ib le .  The preCipi tate  that  deposi ted was  f i l te red  off and e x t r a c t -  
ed with c h l o r o f o r m  on a Soxhlet appara tus .  Af t e r  the e l iminat ion of the ch lo roform,  the res idue  was  c h r o m a t o -  
g raphed  on a column of A1203 and elution was  p e r f o r m e d  with c h l o r o f o r m - m e t h a n o l  (20 : 1). The pur i f ied c o m -  
bined genins (4 g) we re  r ech roma tog raphed  on a column of SiO 2. When the column was  washed with b e n z e n e -  
methanol  (80 : 1) the following f rac t ions  were  obtained: 1, 230 rag; 2, 45 mg;  3, 80 rag. 

Neoagigenin 6 -O-Benzoa te  (II). Rec rys t a l l i za t ion  of  f rac t ion  1 f r o m  e t h e r - h e x a n e  yielded 200 mg of  c o m -  
pound (I1), C34H480~, mp 138-140°C, [ ~ ] ~ - 6 3 . 7  o (c 1.57; chloroform)°  v~B~ r c m - l :  3400-3500 (OH); 1720, 1280 ~ l l a x  ' 

( e s t e r  grouping); 1600, 1585, 718 (benzene ring); 900, 930 .> 900, 860 (spi roketa l  chain of the 25S se r i e s ) .  NMR 
s p e c t r u m  (CDCt3, HMDS, ~, ppm):  0.72 (3H at C-18, s, 0.93 (3H at  C-27,  d, J =  6 Hz), 1.00 (3H at C-21, d~ J =  
7 Hz), 1.11 (3H at C-19,  s), 3.30 (3H at C-2,  C-3,  and C-26,  m), 3.86 (H at C-26,  doublet with b roadened  c o m p o -  
ne~ita, Jgem = 11 Hz, Jv ic  = 3 Hz), 4.27 (H at  C-16, m),  5.16 (H at C-6,  W1/2 = 6 I-Iz); the  a r o m a t i c  pro tons  (bH) 
resona te  in the f o r m  of two mul t ip le t s  at  5 7.35 and 7.93 ppm. Mass  spec t rum,  m / e  (70): M + 552(14.5), 493(2.8), 
483(3.2), 480~10.8), 438(1.6), ,430(1.0), 423(1.5), 409(3.9), 361(6.6), 343(3.2), 325(2.3), 316(47.6), 301(2.1), 298(4.4), 
287(6.8), 280(2.2), 139(100), 122(7.12), 115(23.8), 105(35.7). 

Yucca~enin. The r ec rys t a l l i z a t i on  of f rac t ion  2 f rom methanol  gave 30 mg of a sapogenin with mp 238-  
242°C, [~]~-96 .5  ° (c 0.92; ch loroform) ,  which was  identified as  yuccagenin  [6, 7], 

Neoagi~enone. The  r ec rys t a l l i z a t i on  of f rac t ion  3 f r o m  methanol  gave  50 mg of a sapogenin C27H4205 with 
mp 236-23,8°C, [ ~ ] ~ - 9 7 . 5  o (c 0.64; chloroform)  was identif ied f r o m  the r e su l t s  of  IR, m a s s ,  and NMR s p e c t r o -  
scopy as  2~ ,3~-d ihydroxy- (25S) -5~-sp i ros tan-6-one  [2 ]. 

Neoagigenin and Allingeniru When the s i l i ca  gel column was eluted with mix tu r e s  of  benzene  and methanol  
( 50 :1  and 30 : I) ,  f r ac t ions  4 and 5 (720 rag and 55 mg,  respect ive ly)  we re  obtained. 

The r ec ry s t a l l i z a t i on  of  f rac t ion  4 f r o m  methanol  yielded 7'00 mg of a compound with mp 266-2B9~C, [ ~ ] ~ -  
71.7 ° [c 0.92; c h l o r o f o r m - m e t h a n o l  ( 10 : 1)], which was  identical  with neoagigenin i[2]. 

F r ac t i on  5 yielded 20 mg of a sapogenin with mp 320-322°C ( f rom methanol) [~]~-65 .2  ° (c 0.92~ pyridine) 
which was  identical  with al l iogenin [5]. 

Hydro lys i s  o f  Neoagigenin 6-O-Benzoate( I )  f r o m  (ID. A mix tu re  of 100 mg  of the genin (II) and 100 ml  
of 270 methanol ic  KOH solution was  heated at 100°C for  3 h. Then ~he reac t ion  mix tu re  was poured into w a t e r  
and ex t rac ted  with ch lo ro fo rm.  The ch lo ro fo rm ex t r ac t  y ie lded 20 mg  of compound {I), M + 448, which was  iden-  
t i ca l  in mel t ing  point (263-265°C, f r o m  methanol) ,  ch roma tograph ic  mobi l i ty  on TLC [SiO2/gypsum; c h l o r o f o r m -  
methanol  (15 : 1)], and IR s p e c t r u m  with neoagigenin (D. 

Af te r  acidif icat ion with hydroch lor ic  acid,  the res idua l  aqueous solution was ex t rac ted  with cMoroform.  
The ch lo ro fo rm ex t r ac t  was  shown by ch roma tog raphy  to contain benzoic  acid [TLC; SiO2; e t h a n o l - a m m o n i a - -  
w a t e r  (10 : 1.4 : 1.2) ]. 

Neoagigenin 6 -O-Benzoa te  (II) f r o m  Neoag!genin (I). A solution of 150 mg of neoagigenin in 20 ml  of p y r i -  
<line was t r ea t ed  with 2 ml  of benzoyl  chlor ide  and the mix tu re  was left  at r o o m  t e m p e r a t u r e  for  24 h, a f t e r  
which it was  diluted with w a t e r  and ex t rac ted  with ch loroform.  Af te r  the solvent had been dr iven  off, the t r i b e n -  
zoate  was  obtained in the f o r m  of a v i scous  oily product  which, without pur i f icat ion,  was dissolved in 170 m e t h -  
anolic KOH and the solution was  kept  at  0°C fo r  4 h. The reac t ion  p roduc t s  we re  poured  into wa te r  and e x t r a c t -  
ed with ch lo ro fo rm.  The solvent  was dis t i l led off and the res idue  was r e c r y s t a l l i z e d  f r o m  e t h e r - h e x a n e  to give 
40 mg  of the sapogenin (I~, M + 552, mp 135-138°C, [~]~-61 .3  ° (c 1.10; ch loroform) .  The Rf value and the f e a -  
t u r e s  of the IR s p e c t r u m  of the benzoate  synthes ized  arso coincided with the co r respond ing  indices for  the n e o -  
agig~nin 6 -O-benzoa te  isolated f r o m  the p lant  m a t e r i a l .  
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SUMMARY 

F r o m  the epigeal  p a r t s  of Al l ium tu rcoman icum Rgl.,  in addition to the known sp i ros tans  yuccagenin,  n e o -  
agigenin, neoagigenone,  neoagigenin,  and alliogenin, we have isolated a new s ter iod  sapogenin the s t ruc tu re  of 
which has  been  es tab l i shed  as neoagigenin 6 -O-benzoa te .  
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N E O C O N V A L L A T O X O L O S I D E  - A C A R D E N O L I D E  

G L Y C O S I D E  F R O M  C o n v a l l a r i a  m a j a l i s  

Y a .  B o c h v a r o v  a n d  N.  F .  K o m i s s a r e n k o  UDC 547.92+615.711.5 

The isolat ion f r o m  the seeds  of Conval la r ium maja l i s  L. (lily of the valley) col lec ted  in the Kha r ' kov  . b -  
l a s t  of po la r  g lycos ides  - lokundjoside, convalloside,  and conval la toxoloside - has  been  r epor t ed  p rev ious ly  [1]. 
On invest igat ing the l eaves  of this plant,  Ya. Bochvarov  isolated t h r ee  po la r  cardenol ides  [2] which were  p r o v i -  
sionally denoted as  subs tances  (I), (II1), and (II2). 

The p r e sen t  p a p e r  gives  a proof  of the s t ruc tu re  of the g lycoside  (Hi), which we have cal led neoconva l la -  
toxoloside (I). 

The glycoside  isolated was not reduced  by sodium t e t r ahydrobora t e .  I t s  UV s p e c t r u m  showed only one 
max imum,  in the 220 nm region (log e 4.18), which is c h a r a c t e r i s t i c  for  the butenolide r ing of a cardenol ide;  
the optical  ro t a to ry  d i spe r s ion  (ORD) spec t rum had the f o r m  of a smooth curve:  600 nm ( -8° ) ,  589 rim ( -11°) ,  
520 nm ( -12°) ,  440 nm (-12°) ,  306 nm (-10°) ,  300 nm (+40°), and 294 nm (+120°). These  facts  show the absence  
of a carbonyl  group in the s teroid  skeleton of the substance under  investigation.  On acid hydro lys i s  according 
to Mannich and Siewert  [3], neoconval la toxolos ide  (I) was  c leaved into D-glucose  (V), L - r h a m n o s e  (IV), and a 
n u m b e r  of p roducts  of aglycone nature ,  two (II and III) of which p resen t  in predominat ing  amount.  

To isolate  these  subs tances ,  the aglycone f rac t ion  of the hydrolyzate  was sepa ra ted  by par t i t ion  c h r o m a -  
tography  on s i l ica  gel using ch lo ro fo rm as  the mobi le  phase  and f o r m a m i d e  as the s ta t ionary  phase .  As a r e -  
sult, s t rophanthidol  (II) and a substance  s i m i l a r  in its phys i c , chemica l  p r o p e r t i e s  to 5(6)-anhydrostrophanthidol  
(pachygenol) [4] was isolated in the c rys ta l l ine  state.  To conf i rm its s t ruc tu re  we obtained 5 (6 ) -anhydros t ro -  
phanthidin (IX) f r o m  strophanthidin (VII) and reduced it with sodium t e t r ahyd robo ra t e  to 5 (6) -anhydros t rophan-  
thidol (HI). 
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