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We have studied the epigeal  p a r t  of Sophora a lopecuroides  col lected by M. G. P imenov  in Centra l  
Asia  (near  the town of Samarkand on May 20, 1971, in the f lowering stage).  The combined alkaloids (2.0%) 
were  obtained by the usual  dichloroethane method.  F r o m  the f ract ion soluble in pe t ro leum ether ,  by s ep -  
a ra t ion  accord ing  to basie i ty  in combination with chromatography  on alumina,  we i so la ted  the a lkaloids  
sophoridine,  sophoramine ,  sophocarpine,  a loper ine ,  a base  A with the composi t ion C~H20N20 , mp 124-125°C, 
[~]~) - 2 9 . 4  ° (c 1.53), and a liquid base  B with the composi t ion C19H23NO 3. The sophoridine,  sophoramine ,  
sophoearpine ,  and a loper ine  were  identified by d i r ec t  compar i son  with s tandard  samples .  

The p r e sence  in the molecule  of the alkaloid A of a 6-monosubst i tu ted  ~-pyr idone  ring was conf i rmed 
by i ts  NMR cha rac t e r i s t i c s  (HA-100D, CC14, 20°C, 0 -  HMDS; 7.03 ppm, q, J1=9.5 Hz, J2=6.8 Hz; 6.06 ppm, 
q, J1=9.5 Hz, J2= 1.8 Hz; 5.75 ppm, q, J1=6.8 Hz, J2=1.8 Hz) and i ts  IR spec t rum,  which is given in Fig. 1 
( v=  1650 em -1 - C =O of an ~ -pyr idone  ring). In the m a s s  spec t rum of this base,  peaks of ions with m / e  
146 and 160 a re  obse rved  which a r e  a l so  evidence of the p re sence  of this f r agmen t  [1]. 

The composi t ion C15I-I20N~O , with mol .  wt. 244, m a y  cor respond  to alkaloids of the spar te ine  or  the 
ma t r ine  s e r i e s ,  and a lso  to alkyl der iva t ives  of cyt is ine.  However ,  the l a t t e r  can eas i ly  be excluded on 
the bas i s  of the NMR spec t rum.  The c h a r a c t e r i s t i c s  of the m a s s  spec t ra  enabled a choice to be made be-  
tween the f i r s t  two groups.  The known spar te ine  alkaloid anagyr ine  [1], with the same e l e m e n t a r y  com-  
posi t ion,  has in i ts  m a s s  spec t rum as  the s t ronges t  peaks those of ions with m / e  98 (100%), M + 244 (56%), 
146 (16%), 160 (10%), 190 (6%), and o thers .  In the m a s s  spec t rum of base A, however ,  the peak of the ion 
with m / e  98 is absent ,  and the s t ronges t  peaks  a re  those of ions with m / e  136 (100%), 244 (M +) (90%), M - 1  
(66%), and o thers  cha rac t e r i s t i c  for  the m a s s  spec t rum of sophoramine [2]. The r e su l t s  of a compar i son  
of the m a s s  spec t r a  of base  A and sophoramine  taken under  identical  conditions conf i rm this fact  (Fig. 2). 
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IR spec t rum of neosophoramine .  
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Mass spec t ra  of neosophoramine and so-  
phoramine.  

In the NMR spect rum of the base, the protons at CI~ give two quartets  with 6 i =4.27, Jgem = 15.2 Hz, 
Jvic,  e, a =5.4 Hz, and 52=2.71 ~ Jgem = 15:2 Hz, Jvic,  a, a = 11.5 Hz; it  follows f rom the exis tence of a t r ans -  
diaxial coupling constant  JlTa,5 of 11.5 Hz that the proton at C 5 is axial.  In this case,  only three  variants  
of the linkage of r ings A, B, and C a re  possible: A / C  cis,  B / C  cis,  and A / B  t rans  (sophoramine),  A /C  
t rans ,  B / C  t rans ,  and A / B  trans (isosophoramine) and, finally, A /C  t rans ,  B / C  and A / B  cis.  The IR 
spec t rum of the alkaloid A lacks Bohlmann f requencies ,  which shows a eis-quinolizidine s t ruc ture .  Thus, 
only the third var iant  sat isf ies  this condition. Base A is a new A / C - t r a n s ,  A / B - c i s ,  B / C - c i s  i somer  of 
sophoramine,  and in view of this we have called i t  neosophoramine (I). 

The catalytic hydrogenation of this base over  platinum oxide in ethanolic solution formed a t e t r a -  
hydro der ivat ive  C15H24N20 the IR spec t rum of which contained absorption bands at 1620 cm -1 (amide ca r -  
bonyI), while Bohlmann absorpt ion bands in the 2700-2800-em -1 region were  absent.  Its mass  spect rum is 
cha rac te r i s t i c  for  compounds of the mat r ine  ser ies :  M + 248 (30%) M - 1  (35%), 205 (11%), 191 (8%), 177 
(14%), 150 (38%), 136 (32%), 122 (22%), 96 (100%), 55 (86%) and others .  

In cont ras t  to the base, on hydrogenation in hydrochlor ic  acid solution its hydrochlor ide  gave a mix-  
ture  of two products:  the te t rahydro  derivat ive mentioned above and anoxygen- f ree  d i te r t i a ry  base CIsH2eN 2. 
The IR spec t rum of the l a t t e r  exhibited absorpt ion bands at  2750-28(J0 cm -1 (Bohlmann bands) and lacked 
the absorpt ion band of an amide carbonyl  group. Its mass  spectrum was cha rac te r i s t i c  of a matr ine  a l -  
kaloid and had the same main ionic peaks as in mat r ine  [3] but with somewhat different  intensit ies:  lVl + 
234 (65~o); 233 (13%), 219 (5%), 205 (11%), 191 (18%), 177 (24%), 150 (66%), 151 (69%) 137 (60%), 136 (42%), 
122 (24%), 110 (15%), 98 (70%), 97 (47%), 96 (100%), 84 (30%), 55 (45%). 

The p resence  of the Bohlmann frequencies  in the IR spec t rum of the oxygen-f ree  compound at  2750- 
2800 cm -1 apparent ly  indicates the t rans  linkage of r ings C / D .  The hydrogenation products  obtained, ac -  
cording to the i r  physicochemical  p roper t i e s  and IR spec t ra ,  differ  sharply  from isosophoridine and i so -  
sophoridane,  which have the A / B - c i s  s t ruc ture .  
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E X P E R I M E N T A L  

The IR spec t r a  were  taken on a UR-10 ins t rument ,  the m a s s  spec t r a  on a Var ian  CH-8 ins t rumen t  
a t  20-30°C with an ene rgy  of the ionizing e l ec t rons  of 70 eV, and the NMR spec t ra  on a Var ian  HA-100D 
i n s t r u m e n t  (in CC14, 0 - HMDS). The mel t ing  points were  de te rmined  on a Kof ler  block. The ana lyses  of 
all  the compounds cor responded  to the calculated f igures .  

Isola t ion of the Alkaloids.  The cornrninuted herb  Sophora a lopecuro ides  (35 kg) was wetted with 10% 
ammonia ,  and the a lkaloids  we re  exhaus t ive ly  ex t rac ted  with dichloroethane.  The dichloroethane ex t r ac t s  
we re  t r ea t ed  with 10% sul fur ic  acid. The su l fur ic  acid solution was made alkal ine with ammonia ,  and the 
a lkaloids  were  r e - e x t r a c t e d  with ch loroform,  the evaporat ion of which yielded 700 g (2%) of combined a l -  
kaloids.  

Separat ion of the Alkaloids.  The combined alkaloids (700 g) were  exhaus t ive ly  ex t rac ted  with p e t r o -  
leum e the r  a t  the boil under  reflux, and then the pe t ro leum e ther  was evapora ted .  This  gave 300 g of com-  
bined bases  soluble in pe t ro leum ether .  On standing, this ma t e r i a l  pa r t i a l ly  c rys ta l l i zed ,  18 g of sophor -  
idine sepa ra t ing  out. The r e m a i n d e r  of the mixed bases  was d isso lved  in 20% sul fur ic  acid (pH 3), and the 
solution was made alkaline with sodium bicarbonate  and ex t rac ted  with benzene, seven f rac t ions  being ob- 
tained: I - 1.75 g, II - 81.46 g, HI - 89.74 g, IV - 76.56 g, V - 4.8 g, VI - 5.32 g and VII - 6.37 g. 

F rac t ion  I contained main ly  sophoramine .  Frac t ion  II, by separa t ion  on a column of a lumina,  yielded 
11 g (0.031%) of sophoramine ,  mp 163-164°C (a mix tu re  with an authentic sample  of the alkaloid gave no 
depress ion  of the mel t ing  point, and the i r  IR spec t ra  were  identical) and 17.17 g (0.051%) of sophocarpine 
with rap 53-55°C (a mix tu re  with an authentic sample  gave no depress ion  of the mel t ing  point, and the i r  IR 
spec t ra  we re  identical) .  

F rac t ion  III was  sepa ra ted  on a column of a lumina (activity grade  IV) in a ra t io  of 1 : 50. 

A benzene eluate  yie lded 3 g (0.06%) of sophoridine (a mix tu re  with an authentic sample  of the a l -  
kaloid gave no depress ion  of the mel t ing  point, and the i r  IR spec t r a  were  identical).  F r o m  a benzene -5% 
ch lo ro fo rm eluate  was i so la ted  0.6 g of neosophoramine  with mp 124-125°C ( f rom ether) ,  [~]~) - 2 9 . 4  ° (c 
1.53; ethanol); hydrochlor ide  with mp  285°C (decomp.).  

The separa t ion  of f rac t ion  (IV) on a column (alumina, ac t iv i ty  grade  IV, in a ra t io  of  1 : 50) gave a) 
f rom a benzene eluate,  a loper ine  (6.86 g of the hydrochlor ide) ,  mp 265°C (a mix tu re  with an authentic s a m -  
ple of the hydrochlor ide  gave no depress ion  of the mel t ing  point, and the i r  IR spec t r a  were  identical);  and 
b) f rom a b e n z e n e - 5 %  ch lo ro fo rm eluate,  0.3 g (0.0025%) of neosophoramine .  

The combined f rac t ions  V and VI yielded 4 g of a loper ine  hydrochlor ide .  

The hydroch lor ides  of the mo the r  l iquors  f rom f rac t ions  IV-VI were  combined, conver ted  into the 
bases ,  and s epa ra t ed  on a column of a lumina (act ivi ty grade  IV) in a ra t io  of 1 : 50. A benzene eluate yielded 
0.2 g (0.00057%) of a liquid base,  C19H2303N , with M + 313. A benzene -5% ch lo ro form eluate  gave 2 g 
(0.036%) of a loper ine  hydrochloride' .  

Hydrogenation of Neosophoramine:  A solution of 0.1 g of neosophoramine  in 2 ml  of ethanol was  
t r ea t ed  with 0.05 g of plat inum oxide and hydrogenated  a t  a tmosphe r i c  p r e s s u r e  fo r  6 h. Then the ca ta lys t  
was f i l te red  off, the ethanol was evapora ted  off, and the hydrogena t ionproduc t  was r ec ry s t a l l i z ed  f rom 
acetone.  This  gave a compound with the composi t ion C15H24N20 , mp 152-154°C, [(~]~ - 2 1  ° (c 1.9; ethanol), 
M + 248. 

Hydrogenat ion of Neosophoramine  Hydrochlor ide .  A solution of 0.13 g of neosophoramine  hydro-  
chloride in 2 ml  of 5% hydrochlor ic  ac id  was t r ea ted  with 0.05 g of plat inum oxide and hydrogenated for  
6 h. The ca ta lys t  was s epa ra t ed  off, the f i l t r a te  was made alkaline with 25% ammonia ,  and the base was 
ex t rac ted  with e ther .  Evapora t ion  of the e the r  yielded a c rys ta l l ine  mix tu re  of two substances  which were  
sepa ra ted  p r e p a r a t i v e l y  on a plate coated with a lumina (act ivi ty grade  IV). This  gave 0.06 g of a substance 
with the composi t ion  C15H~N2, mp  104-106°C ( f rom ether),[(~]~ °) + 12.5 ° (c 3.2; ethanol),  M + 234, and 0.04 g 
of a substance  with the composi t ion C15H24N20 , rap 152-154 C, M + 248, identical  with the compound ob- 
tained in the p reced ing  exper iment .  

SUMMARY 

The following a lkaloids  have been i so la ted  f rom the epigeal  pa r t  of Sophora a lopecuro ides  in the 
f lowering phase:  sophoridine (0.06%), sophoramine  (0.036%), sophoearpine (0.051%), a loper ine  (0.03%), a 
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liquid base ClsH23NO 3 (0.00057%), and a new base ClsHz0N20 (0.0025%) which we have called aeosophoramine 
and for which the structure of the A/B and B/C-c is ,  A/C- t rans  isomer of sophoramine is proposed. 
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