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F r o m  the epigeal  pa r t  of L. d a r v a s i c a  col lected in the Uzbek SSR we have prev ious ly  isolated thapsine,  
N-methylcy t i s ine ,  and the new alkaloid darvasine,  the alkaloid p resen t  in g r e a t e s t  amount being the N-me th -  
y lcyt is ine  [1]. An investigation of the alkaloids of the epigeal  p a r t  col lected in the Tadzhik SSR showed that 
the quali tat ive and quanti tat ive composi t ion of the combined alkaloids changes accord ingto  the growth si te  of the 
plant.  To isolate  the individual alkaloids a method of s epara t  ion has been developed which ig based  on the d i f fe r -  
ent solubi l i t ies  of the pe r ch lo ra t e s  and on ch romatography  on columns of s i l ica  gel. This  has yielded 10 
alkaloids belonging to the following groups:  pyridine (anabasine), biphenyl (thapsine), cytisine (N-methyl-  
cytisine),  spa r te ine  ( /- lupanine),  ma t r ine  (leontine, d-sophor id ine ,  da rvasamine ,  darvas ine ,  and leontalbin-  
ine), and leontidine. On the bas i s  of the production of oc tadehydromatr ine  (iII) by the dehydrogenat ion of 
da rvasamine  (I) and da rvas ine  (II), and also the r e su l t s  of a study of thei r  IR and NMR spect ra ,  the s t r u c -  
t u r e s  of these two alkaloids have been es tabl i shed [1, 2]. 

In this commtmicat ton  we give the r e su l t s  of an invest igat ion of the absolute configuration of these  a l -  
kaloids .  The reduct ion of darvas ine  with l i thium te t rahydroa luminte  f o r m s  deoxodarvas ine  (IV) with mp 140- 
141°C. The IR s p e c t r u m  of this compound lacks the absorpt ion band of the amide carbonyl  and shows the ab-  
sorpt ion  bands of a double bond at 1675 cm -1 and of a t rans-quinol iz idine s y s t e m  at 2700-2800 cm -1, which 
excludes  posi t ions C7-C11 and Cii-C12 for  the double bond, since when a double bond is p resen t  at a linkage 
node of a quinolizidine the t r ans  band is  absent  [3]. 

The reduct ion of deoxodarvas ine  with sodium te t r ahydrobora te  in an acid med ium gave deoxodthydro-  
da rvas ine ,  identical  with the product  of the reduct ion of da rvasamine  - deoxodarvasamine  (V). Consequently, 
da rvas ine  is a dehydro der iva t ive  of da rvasamine .  To effect  the t rans i t ion  between these alkaloids, we hy- 
drogenated  da rvas ine  under  va r ious  conditions. On hydrogenation in the p r e sence  of a plat inum ca ta lys t  in 
g lac ia l  ace t ic  acid and a lso  in ethanol darvas ine  did not absorb  hydrogen. The reac t ion  took place only 
when an ethanolic solution was acidified with hydrogen chloride,  but in these  c i r cums t ances  the carbonyl  
group was also reduced.  A check of the informat ion  given by Bohlmann on the ease  of hydrogenat ion of 5.17- 
dehydromat r ine  to mat r ine  did not conf i rm this conclusion. None of the i somer i c  dehydromat r ines  contain- 
ing a double bond at C s -  C17 changed on catalyt ic  hydrogenation in ethanol and acet ic  acid over  plat inum 
black.  Deoxodarvas ine ,  on cata lyt ic  hydrogenation,  readi ly  absorbed one mole  of hydrogen with the f o r m a -  
tion of a mix tu re  of i s o m e r i c  dihydro products .  This  shows the appearance  of a new a s y m m e t r i c  center .  

A study of the m a s s  s p e c t r a  of da rvasamine ,  darvas ine ,  and their  t r ans fo rma t ion  products  showed 
that the d i rec t ion  of the i r  f r agmenta t ion  is s i m i l a r  to that of the ma t r ine  alkaloids and the d i f fe rences  that 
exis t  in the in tensi t ies  of the ma in  f r agmen t s  can be explained by the spat ia l  s t r uc tu r e s  of the molecules  
[4, 5]. 

To es tab l i sh  the absolute configurat ion of da rvasamine  and darvas tne  we cons idered  the ORD curves  
of these alkaloids.  Da rvasamine ,  just  like ma t r ine  [6] g ives  a curve  with a posi t ive  Cotton effect  (Fig. 1). 
It has been shown that in da rvasamine  the conformat ion  of r ing C is the chair  f o rm and t h e r e f o r e o n t h e b a s i s  
of the shape and sign of the CE, the  R configurat ion can be proposed  fo r  Cll. Thus, f r o m  the e s t a b l i s h e d r e l -  
at ive configurat ions of the a s y m m e t r i c  cen te r s  the l l R ,  7S, 6S, 5R configuration follows for  da rvasamine .  
The ORD curves  of da rvas ine  and leoutalbine have a s i m i l a r  shape and sign, and the optical ly act ive band 
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ORD curves  of matr ine (1), darvasamine 
(2), leontalbine (3), and darvasine (4). 

cor responds  to the absorption maximum of the UV spect rum (Fig. lb). This shows that the sign of the CE 
cor re la tes  with the Cll configuration in the unsaturated lactams of the matr ine se r ies  as well. 
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I I  I l l  

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

The epigeal par t  of L. darvas ica  (17.5 kg) was wetted with 8% ammonia solution and extracted with 
chloroform.  When the concentrated extract  was t rea ted  with 5% sulfuric acid, c rys ta l s  of thapsine sulfate 
deposited. The acid mother  l iquor was made alkaline with 25% ammonia solution and the alkaline were 
extracted with chloroform.  Yield 136 g. 

The combined bases  (136 g) in 300 ml  of methanol were acidified with a 20% solution of perchlor ic  
acid. This gave crystal l ine N-methylcyt is ine perchlora te  with mp 278-280°C. Yield 23.8 g. 

Darvasine (II). When the methanolic solution of perch lora tes  was concentrated, p r i smat ic  c rys ta l s  
of a perchlora te  with mp 249-250°C deposited. Yield 12.1 g. This perchlora te  (12 g) was dissolved in 
100 ml of water,  the solution was made alkaline with 25% ammonia, and the base was extracted with ether.  
On concentration, acicular  c rys ta ls  of darvasine were formed with mp 145-146°C. Yield 8.0 g. The picrate" 
had mp 231°C (decomp. ethanol) and the methiodide mp 262°C (acetone). 

The perchlora te  mother  l iquors were separated into e ther-soluble  (80 g) and chloroform-soluble  (33g) 
f ract ions .  The ether-soluble  f ract ion (80 g) was dissolved in 100 ml of methanol, the solution was acidified 
with a 54% solution of perchlor ic  acid, and, af ter  the solvent had been driven off, the residue was dissolved 
in 150 ml of boiling water.  On cooling, 5.1 g of leontine perchlorate  was obtained with mp 255-256°C. The 
mother  liquor f rom the leontine perchlora te  was made alkaline with a 25% solution of ammonia and was ex- 
t racted with ether.  T.he ethereal  extract  was evaporated, the residue was dissolved in methanol, and the 
solution was acidified with a 54% solution of perchlor ic  acid. The lupanine perchlora te  that deposited was 
separated off, mp 208-210°C. Yield 2.0 g. The mother  l iquor was dissolved in water,  perchlor ic  acid was 
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added to pH 3, and the mix ture  was ex t rac ted  with ch loroform.  This  gave 40 g of pe r ch lo ra t e s  pass ing  into 
the ch loroform.  On t rea tment  with ethanol, anabasine pe rch lo ra te  prec ip i ta ted  with mp 245-246°C. The c o m -  
bined mo the r  l iquors were  dissolved in 5% sul fur ic  acid, and the solution was made alkaline with ammonia  
and was ex t rac ted  with e the r  617.6 g) and with ch lo ro fo rm (20.5 g). 

The e the rea l  f rac t ion  (17.6 g) was d isso lved  in 100 ml  of ch lo ro form and the solution was ex t rac ted  
with 196 sulfur ic  acid (20>~10 ml).  Each f rac t ion  was made alkaline s epa ra t e ly  with 2596 ammonia  solution, 
and the bases  were  ex t rac ted  with e ther .  The s t rongly  alkaline f rac t ions  yielded a perch lora te  with rap 
270°C (acetone). Yield 1.0 g° Da rvasamine  - the base  isola ted f r o m  the p e r c h l o r a t e -  melted at 102°C (ether),  
ion]D+ 72 ° (ethanol). The hydriodide had mp 295-297°C (acetone). 

d-Sophoridine:  F r o m  the middle f rac t ions  obtained in separa t ion  according to basici ty ,  d-sophor id ine  
with mp  108-109°C was i so la ted  by r ec rys t a l l i za t ion  f rom pe t ro l eum ether .  Yield 4.0 g. 

The ch lo ro form f rac t ion  (20.5 g) was dissolved in 100 ml  of methanol and the solution was acidified 
with 1096 aqueous pe rch lo r i c  acid. On cooling, a pe rch lo ra te  with mp 305-306°C deposited.  Yield 9.0 g. A 
mixed mel t ing  point with a sample  of leontidine pe rch lo ra te  gave no depress ion  of the mel t ing point. The 
acid mo the r  solution f r o m  the leontidine pe rch lo ra t e  was made alkaline with 2096 aqueous caust ic  soda and 
ex t rac ted  with ch loroform.  The resul t ing mix tu re  of bases  (13 g) was chromatngraphed  on a column of s i l -  
ica gel and was eluted with ch lo ro fo rm and with c h l o r o f o r m - m e t h a n o l .  The f i r s t  c h l o r o f o r m - m e t h a n o l  
f r ac t ions  yielded 2.0 g of leontalbinine with rnp 107-108°C. 

Octadehydromat r ine  (HI). A mix tu re  of 0.3 g of (I) and 0.15 g of 4596 pal ladium black on asbes tos  was 
heated at 300-320°C fo r  30 rain. After  the mixture  had cooled, it was d issolved in hot acetone and the solu-  
tion was sepa ra ted  f r o m  the ca ta lys t  and the acetone was disti l led off. The res idue  was washed with wa te r  
and ex t rac ted  with a mix ture  of acetone and e the r  (3 : 1). Af ter  concentrat ion,  the solution deposi ted in c r y s -  
t a l s  of (III) with mp 175-176°C [~]D + 0 °. Yield 0.015 g. A mix tu re  with a sample  of oc tadehydromatr ine  
gave no dep res s ion  of the mel t ing  point. 

By the method desc r ibed  above, 0.5 g of (II) and 0.3 g of pal ladized asbes tos  gave 0.02 g of (III). 

Deoxodarvasamine  ~(y). A solution of 0.2 g of (I) in 50 ml  of absolute e ther  was t rea ted  with 0.2 g of 
l i thium te t rahydroa lumina te  in 10 m l  of absolute ehter ,  and the mix ture  was  heated for  6 h. After  cooling, 
10 ml  of wa te r  was added to it. The e the rea l  l ayer  was separa ted ,  the aqueous l aye r  was ex t rac ted  with 
e ther .  The combined e the rea l  ex t rac t s  yielded 0.15 g of (V) with mp 106°C, ion]D-12° (0.5; ethanol). P e r -  
chlorate ,  mp 243-245°C (acetone); hydriodide,  mp 310-312°C (decomp.,  acetone).  

Deoxodarvas ine  (IV). The reduct ion of 4.1 g of (II) with 6 g of LiA1H 4 by the method desc r ibed  yielded 
3.8 g of (IV) with mp 140-141°C, (ether), [ ~ ] D - 1 7  ° (ethanol). P ic ra te ,  mp 113-115°C (methanol); methiodide,  
mp 186-187°C (acetone). 

Deoxodihydrodarvas ine  (V). A solution of 0.25 g of (IV) in 20 ml  of methanol  was acifidied with 5496 
p e r c h l o r i c  acid and 0.5 g of sodium te t rahydrobora te  was added. The mix tu re  was heated on the w a t e r  bath 
under  ref lux for  20 rain. After  cooling, it was acidified with an ethanolic solution of hydrogen chloride,  and 
the solvent was dist i l led off. The d ry  res idue  was dissolved in 10 ml  of wa te r  and the solution was made 
alkaline with 2596 ammonia  and exhaust ive ly  ex t rac ted  with e ther .  Disti l lat ion of the solvent yielded 0.24 g 
of (V) with mp 106°C. A mix ture  with a sample  of deoxodarvasamine  gave no depress ion  of the mel t ingpoint .  

CONCLUSIONS 

The quali tat ive and quanti tat ive composi t ion  of the combined alkaloids of Leontice da rvas i ca  depends 
on the growth si te  of the plant.  F r o m  the combineda lka lo ids ,  ten belonging to s ix groups  have been isolated.  
The s t r u c t u r e s  and absolute configurat ions of da rvasamine  and darvas ine  have been establ ished.  
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