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We have previously [1] repor ted  the isolation f rom the leaves of Datura s t ramonium L. of daturalactone 
and another withanolide with a molecular  weight two units less than that of daturalactone which we prvis ional ly 
called s tramonolide [2]. We have investigated a plant collected in the flowering period in the botanical garden 
of the Academy of Sciences of the Uzbek SSR. It differed f rom the usual datura by light violet bands within the 
flower and leaves nonuniformly colored reddish violet. In its other morphological  charac te r i s t i cs ,  the colored 
fo rm - D. s t ramonium f. violacea - did not differ in any way f rom the basic fo rm [3]. At the same t ime, as is 
not surpris ing,  the basic fo rm free f rom anthocyan color contained no withanolides. This is one more  example 
of the wide polymorphism of those plants of the family Solanaceae that are  capable of producing withanolides. 
The multinationality of the forms was shown most  c lear ly  in an investigation of the withanolides of the plant 
Withania somnifera  Dun. [4, 5]. 

In the present  paper we discuss the determination of the s t ruc ture  of a compound more  polar than 
daturalactone which has acquired the name of withastramonolide (I). The empir ical  formula  of the newwithano- 
lide, C20H38OT, was established with the aid of mass  spec t romet ry  (M + 486). Analysis of the mass  spec t rum 
also confi rms the presence  of the basic s teroid skeleton and of an unsaturated lactone r ing in the side chain. 
The presence  of ions with m / e  141 (C7H903) and 345 (C21H2904) shows the cleavage of the bonds at C-20 and C-22 that is 
cha rac te r i s t i c  forwithanolids .  Besides those a l ready mentioned, the spec t rum ofwithastramonolide contains f rag-  
ments with mite 468,450,  and 432, showing the presence  of three hydroxy groups,  while the formation of ions 
with m/e  141 and 123 (141 - H20, 100%) shows that one of the hydroxy groups is present  in the lactone ring. 
This conclusion is in complete harmony with the features of the NMR spec t rum of the withanolide itself and its 
monoacetate (II). A two-proton singlet f rom two equivalent methylene protons a t  C-27 of withastramonolide (I) 
appears at 4.42 ppm, as in the spect ra  of the jaborosalactones  [6] and of withaferin A [7]. In the acetate of (II), 
the signal is shifted downfield, to 4.89 ppm. Hence, it may be concluded that the hydroxy group in the lactone 
r ing is present  at C-27. The almost  instantaneous occur rence  of the acetylation react ion is new evidence in 
favor of the assumption that the hydroxy group is pr imary.  

The s t rong absorption of the withanolide in the UV spect rum at 225 nm (log e 4.17), bands at 1690 and 
1675 cm -1 in the IR spect rum,  weak-field signals of the C-2 and C-3 vinyl protons (5.82 and 6.6 ppm), and also 
the signals f rom the C-6 and C-7 protons (doublets at 3.05 and 3.35 ppm) in the NMR spect rum agree  well with 
the analogous indices of known 5(~-hydroxy-l -oxo-6a-7~-epoxy_A2. .s teroids  [8, 9]. The (~ orientation of the 
hydroxy group at C-5 finds confirmation in the c i rcular  d ichroism spec t rum of withastramonolide (I) with a 
well-defined negative sign of the Cotton effect in the 337 am region (Ae-1 .9 ) .  
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I, a,= p~: u ,v 

II. RI= Ac; R2=H 
m. h =P~ = Ac 

The NMR spect ra  of compounds (I) and (If) contain at 4.0 ppm a one-proton signal with W , =5 Hz, due 

to an equatorial  hydrogen atom geminal to a hydroxy group. The secondary  nature of the latter is confirmed by 
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the fo rma t ion  of the d iaceta te  (III) on fur ther  acetylat ion of the monoaceta te  (ID. In compound (HI), the signal  
of the proton gemina l  to the ace toxy  group is in a weaker  field (6 5.05 ppm). The fact that  the secondary  hy- 
droxy  group is c o m p a r a t i v e l y  r ead i l y  ace ty la ted  excludes the C-11fi posit ion for  it. 

Oxidation of the monoace ta te  (II) by the Jones  reagen t  yielded the oxowithanolide (IV). In the NMR spec -  
t r u m  of the diketone (IV), the s ignal  of the 18-CH 3 group (1.12 ppm) is shifted downfield by 0.35 ppm in c o m -  
pa r i son  with the co r re spond ing  s ignal  for  (II) (0.77 ppm), and the doublet of the 21-CH 3 group is shifted upfield 
(A=--0.11 ppm). Such a shif t  usua l ly  indicates a keto group at C-12 [10]. Shifts of the s a m e  magnitude have 
been o b s e r v e d  in the invest igat ion of other  12-oxowithanolides - w i t h a n i c a n d r i n  [11] and Nic-7 [12]. 

The R configurat ion at C-22 of the new withanolide was es tab l i shed  in co r respondence  with the c i r cu l a r  
d i c h r o i s m  s p e c t r u m  of compound (I), showing a posi t ive  Cotton effect  at 253 nm (Ae +3.6). 

The m a t e r i a l  p r e s e n t  p e r m i t s  the assumpt ion  that wi thas t ramonol ide  (I) has the s t r u c t u r e  of 5a  ,12a,27-  
t r i h y d r o x y - l - o x o - 6 a , 7 a - e p o x y - 2 2 R - w i t h a - 2 , 2 4 - d i e n o l i d e .  

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

The UV s p e c t r u m  was taken on a Speeord UV-Vis spectTophotometer  (C~IsOH), the IR s p e c t r u m  on a UR- 
20 ins t rument  (KBr), the m a s s  s p e c t r a  on an MKh-t303 ins t rument  at an ionizing voltage of 40 V, the CD s p e c -  
t r u m  on a J a sco  J -20  s p e c t r o p o l a r i m e t e r ,  and the NMR Spec t rum on a JNM-4H-100/100 MHz s p e c t r o m e t e r  in 
CDC1 s with HMDS as  in ternal  s tandard  (values r eca l cu l a t ed  to TMS in this paper) .  

Fo r  moni tor ing  and identif ication in t h in - l aye r  ch roma tog raphy  (TLC) we used KSK si l ica  gel with 5% of 
gypsum in the following s y s t e m s :  1) b e n z e n e - e t h y l  ace ta te  (1:1) ;  2) b e n z e n e - e t h y l  ace ta te (3 :7) ;  3) c h I o r o f o r m -  
methanol  (9 : 1); 4) a c e t o n e -  c h l o r o f o r m  (1:4);  the c h r o m a t o g r a m s  w e r e  r evea l ed  with a sa tu ra ted  c h l o r o f o r m  
solution of SbCI~ at l l0°C.  

.Isolation of Withast .ramonolide (1). A i r - d r y  comminuted  leaves  of D. s t r a m o n i u m  f. v io lacea  (500 g) we re  
ex t rac ted  with methanol  at r o o m  t e m p e r a t u r e .  After  evaporat ion of the solvent  in vacuum the r e s idue  was 
t r e a t ed  with wa te r  (0.7 l i ter)  and ex t rac ted  with hexane to e l iminate  fats  and pigments .  The aqueous r e s idue  
was  r epea ted ly  ex t rac ted  with e ther  and then with ch loroform.  The e therea l  f rac t ion ,  a f ter  drying over  Na2SO4, 
was evapora ted .  The g reen  oi ly r e s idue  was dissolved in ethanol and was purif ied by pas sage  of the solution 
through a column of A1203, the eluate being co lor ized  with act ivated carbon.  After  the solvent  had been dist i l led 
off, 0.70 g of a light g reen  powder cons is t ing  of t h r ee  subs tances  (TLC, s y s t e m  1) was obtained. 

Similar  t r e a t m e n t  of the c h l o r o f o r m  f rac t ion  yielded 0.40 g of combined withanolides.  

The e the rea l  f rac t ion  contained main ly  datura lac tone  with a sma l l  amount of wi thas t ramonol ide  and 
another  withanolide.  The c h l o r o f o r m  f rac t ion  cons is ted  of wi thas t ramonol ide  with t r a c e s  of da tura lac tone  and 
a minor  amount of a th i rd  subs tance  (because of its sma l l  amount it was not studied). 

The mix tu re  of wi thas t ramonol ide  with datura lac tone  was s epa ra t ed  by means  of p r e p a r a t i v e  c h r o m a -  
tography  on a thin l aye r  of s i l i ca  gel with 5% gypsum fixed to g lass  (30 x 30 era) in s y s t e m  2. Separat ion of the 
e therea l  and c h l o r o f o r m  f rac t ions  yielded 0.125 g of c rys ta l l ine  wi thas t ramonol ide  (0.024% of the weight of the 

plant).  

Wi thas t ramonol ide  /i) C~^H~^O- mu 264-266°C ( f rom methanol) ,  r ead i ly  soluble in ch lo ro fo rm,  spar ing ly  
in methanol ,  insoluble in e-~er ;  [~ ]8 +111.1 ~- 2 ° (c 1.89; ch loroform);  ~C2HsOH 225 nm (log e 4.17; e 14,904); 

m a x  

v KBr 3300-3600. 1690, 1675 c m  -1. M~ss spec t rum,  m / e  (%): 486 (2. 3) M+; 468 (23, 8), M - H20; 450 (14.2), 
m a x  - 

M -  2H20; 432 (7.1), M - 3H20; 345 (23.8), M - 141; 327 (47), 345 - H20; 309 (21.4), 345 - 2H20; 299 (38), M - 
169 - H20; 281 (38), 299 - H20; 141 (57) lactone r ing;  123 (100), 141 - H20. NMR s p e c t r u m  6 : 0.77 (18-CH 3, s); 
1.10 (21-CH3, d), 1.17 (19-CH 3, s); 2.05 (28-CH 3, s); 3.05 (6-H, d); 3.35 (7-H, d); 4.05 (12-H, s); 4.42 (27-CH2, s); 
4.50 (22-H, m;  5.82 (2-H, dq),6.60 (3-H, dq). CD s p e c t r u m  (c 2.29; methanol) :  Ae =~: 3.6 (253 rim), Ae = - 1 , 9  

(337 rim). 

27-O--Aeetylwi thas t ramonol ide  (ID f r o m  (I). A solution of 60 mg of wi thas t ramonol ide  in a mix tu re  of 1.2 
ml  of pyr idine and 0.5 ml  of ace t ic  anhydride was left  at r o o m  t e m p e r a t u r e .  After  15 rain, TLC in s y s t e m  3 
showed the p r e s e n c e  of a new compound and the d i sappea rance  of the s ta r t ing  rrmterial .  After  the r e m o v a l  of 
the solvent  in vacuum,  the r e s idue  was twice r e c r y s t a l l i z e d  f r o m  aqueous methanol .  This gave 52 mg of ac icu-  
la r  c r y s t a l s  of 27-O--acetylwi thas t ramonol ide ,  C30H4008, mp 224-226°C, [~ ]~ + 96.5 • 2 ° (c 1.47; chloroform};  

pKBr  3300-3600 1690, 1710, 1735, 1235 c m  -1. Mass  s p e c t r u m ,  m / e  (%): 528 (1.8) M+; 510 (28), M -  H20; 492 
m a x  
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(6.2), M -- 2H20; 468 (6.2) M -- 60; 450 (28), 468 -- H20; 432 (9.3), 468 - 2H20; 345 (28), C - 2 0 - C - 2 2  cleavage; 327(38), 
345 - H 2 0 ;  309 (15.6), 327 - H 2 0 ;  299 (37); 281 (37.5); 123 (100%). Ni /~  spec t rum,  6 : 0 . 7 7  (18-CH3, s); 1.10 
(21-CH3, d); 1.17 (19-CH3, s); 2.0 (OCOCH3, s); 2.05 (28-CH8, s); 3.0 (6 'I t ,  d); 3.28 (V-H, d); 4.0 (12-H, s); 4.4 
(22-H, m; 4.89 (27-CH 2, s); 8.78 (2-H, dq); 6.57 (3 H, dq). 

12,27-Di-O-acetylwithast ramonol ide (HI) f r o m  (ID. A solution of 30 rag of (II) in 1 ml of pyridine and 0.5 
ml of acet ic  anhydride was heated at 800C for 2 h. After the usual working up, 30 mg of the diaeetate (lID was 
obtained in the f o r m  of a pale amorphous powder which could not be crysta l l ized;  [a ]~ +110.1 :~ 3 ° (e 1.19; 
chloroform).  NiVIR spec t rum,  6 : 0 . 8 5  (18-CH 3, s); 0.95 (21-CH3, d); 1.16 (19-CH 3 s); 2.0 (OCOCH 8 s); 2.09 
(28-CH3, s) 3.05 (6-H,d);3.32 (7-H, d); 4.4 (22-H, m); 489 (27-CH 2 s); 5.05 (12-H, s); 5.81 (2-H, dq);6.58 (3-H, 
dq). 

27-O-Aeetyl -12-oxowithas t ramonol ide  (IV) f rom (II). At r oom tempera tu re ,  0.1 ml of the Jones reagent  
was added to a solution of 18 mg of the monoaeetate  (1"1) in 5 ml of acetone. After  10 rain, TLC in sys tem 4 
showed the absence of the s ta r t ing  mater ia l .  The reac t ion  mixture  was diluted with water  and ext rac ted  with 
chloroform,  and the ex t rac t  was washed with water  and dried over  Na2SO 4. After the solvent had been dist i l led 
off, r ec rys ta l l i za t ion  f r o m  methanol yielded 14 mg of 27-acetyl -12-oxowithas t ramonol ide  (IV), rap 220:222°C, 

KBr ~max 3515,  1735, 1710, 1690, 1238 cm -1. Mass spec t rum,  m / e  (%): 466 (100) M - 60; 448 (25), 466 - H20; 343 
(50), C - 2 0 - C - 2 2  cleavage; 325 (25), 343 - H20. NMR spec t rum,  6 : 0.99 (21-CH3, d); 1.12 (18-CH 3 s); 1.24 
(19-CH 3 s); 2.0 (OCOCHs, s); 2.09 (28-CH3, s); 3.08 (6-H,d);3.40 i f -H,  d); 4.45 (22-H,m);4 .9  (27-CH2, s); 5.80 
(2-H, dq); 6.60 (3-H, dq). 

S U M M A R  Y 

A new withanolide cal led withastramonolide has been isolated f r o m  the leaves of Datura s t r amonium f. 
yio!aceae r It has the s t ruc tu re  of 5~,12~ ,27- t r ihydroxy- l -oxo-6a ,7~-ePoxy-22R-wi tha-2 ,24-d ieno l ide .  
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