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The alkaloid n i t r a r ine  {I) has been  isolated f r o m  the epigeal  pa r t  of Ni t ra r ia  schober i  L. [1]. Ni t rar ine  
is a white c rys ta l l ine ,  opt ical ly inactive compound with the composi t ion  C20H2~N3, mp 256-257°C (e thanol -  
ch lo roform) .  Molecular  weight 307 (mass  spec t rome t r i ca l l y ) .  The UV spec t rum of the base  has two main  • 
m a x i m a  at 226 (log e 4.52) and between 280 and 292 nm (log e 4.01), these being c h a r a c t e r i s t i c  for  t e t r a -  
hydro- f l -ca rbo l ine  s y s t e m s  [2]. The m a s s  s p e c t r u m  shows the following peaks  of ions with m / e :  307 (M +, 
100%), 306, 279, 278, 224 (85%), 223 (85), 197, 196, 195, 184, 183, 182, 171, 170, 169, 156, 144, 83. As can  
be seen,  here  we a re  dealing with all the peaks  c h a r a c t e r i s t i c  for  the decomposi t ion of alkaloids of the 
yohimban s e r i e s  [3]. The NM:R s p e c t r u m  of (I) shows two one-pro ton  s ignals  in the 7.8-8.2 5 region due 
to the pro tons  of two NH groups .  These  s ignals  a re  absent  f r o m  the NMR s p e c t r u m  of the N-ace ta te  of (I). 
Consequently,  in addition to the indole and quinolizidine ni t rogen a toms  the molecule  of {I) has a secondary  
amino group which must  apparent ly  be in a piper idine  ring (peak with m / e  83 in the m a s s  spec t rum) .  The 
p r e sence  of intense peaks  of ions with m / e  223 and 224 in the m a s s  s p e c t r a  both of n i t ra r ine  i t se l f  and of 
its N-Me and N-Ac de r iva t ives  due to a t e t r amethy lene te t rahydro- /~ -ca rbo l ine  f ragment  shows the posi t ion 
of the third n i t rogen a tom in ring E of yohimban.  

Adams hydrogenat ion did not lead to the absorp t ion  of hydrogen. It follows f r o m  this,  and also f r o m  
the in te r re la t ionsh ip  of the m o l e c u l a r  f o r m  and the total  numbe r  of r ings and double bonds [4], that a sixth 
ring mus t  be fo rmed  in {I) in addition to the he teroyohimban dimethylene group.  

The dehydrogenat ion of (I) with se len ium fo rmed  a s e r i e s  of compounds,  including compounds with 
m a s s e s  of 299 {II) and 295 (III), the l a t t e r  being product  of compie te  dehydrogenation.  The absence of 
f r agmenta t ion  in the m a s s  s p e c t r u m  of (III) shows the absence of branching in it. The loss  of 12 protons  
with the re tent ion of all the ca rbon  and ni t rogen a toms is poss ib le  if the dimethylene group is p resen t  be -  
tween C14 and C21, Ct4 and Ct6, o r  C21 and Cls. 

The UV s p e c t r u m  of (II) has dist inct  absorp t ion  bands of a 5 ,6 ,7 ,8- te t rahydroquinol ins  (214 and 271 
rim), and in an acid med ium the absorp t ion  of a /~ -ca rbo l in ium ion is observed  (256, 309, and 375 rim), show- 
ing the c leavage of the N4--C2! bond in the dehydrogenat ion react ion,  which is c h a r a c t e r i s t i c  for  alkaloids 
of the yohimban s e r i e s  [5]. This  indicates  that  the dimethylene br idge is at tached in posi t ions  C14 and Czt, 
and product  (II) is 3- (5 ,6 ,7 ,8- te t rahydroquinol inyl ) - f l -carbol ine .  Consequently,  compound (III) mus t  have 
the s t ruc tu re  of 3-quinol inyl - f l -carbol ine .  The ease  of fo rmat ion  of ions with m a s s e s  of 223 and 224 in 
the m a s s  spec t rum  of {I) shows the locat ion of a ni t rogen a tom in posi t ion 16 of the skeleton of the molecule .  
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For  an unambiguous de te rmina t ion  of the s t ruc tu re  of (I) we p e r f o r m e d  an x - r a y  s t ruc tu ra l  inves t iga-  
t ion of its hydrochlor ide,  which proved  to be the monohydra te  in the c rys ta l l ine  state• The c rys t a l s ,  

• o o 3 
C20H25N 3 2 HCI" H20, a re  monoclinic,  a = 13.057 (1), b = 14•420 (1), c = 7.709 (1) A, ~, = 103.3(3) °, V = 1955 A , 
mol .  wt .=369.4 ,  d m e a s = l . 3 3 ,  dcalc.--1.36 g / c m  ~, Z=4 ,  space  group P21/b. The s t ruc tu re  was in te rpre ted  
by the d i rec t  method f r o m  2200 ref lec t ions  with [F]2~ 3a m e a s u r e d  on a d i f f r ac tome te r  (~CuK~), and was 
ref ined in the an iso t rop ic  approximat ion  to P = 0.085• 

The c a r b o n - n i t r o g e n  skeleton of the molecule  of (I) is close to that found in yohimban (IV) [6] and 
rese rp ine  {V) [7] ( A - B  indole s y s t e m  condensed with a C - D  quinolizidine s y s t e m  which, in its turn,  is con- 
densed with the s i x - m e m b e r e d  ring E). Differences  cons is t  in the fact that ring E in (IV) and (V) is a cyclo-  
hexane ring and in (I) it is a piper idine ring, and the p r e sence  in (I) of a dimethylene br idge between C (14) 
and C(21), leading to an aza t r ip tycene  s y s t e m  of r ings D - F - G  (ring D is fo rmed  by a toms  3, 4, 21, 20, 15, 
and 14~ ring F by a toms  3, 4, 21, 22, 23, and 14; and ring G by a toms 14, 15, 20, 21, 22, and 23)• 

The length of the bonds and the valence angles a re  no rmal .  The re  is a r e m a r k a b l e  difference in the 
lengths of the C - N  bonds at the indole n i t rogen atom, N(1) (1.37 and 1.38 .~) and at the N(4) and N(16) a toms,  
which a re  qua te rna ry  in this  s t ruc tu re  (1.52-1.55, mean  1.54 A). The A--B indole s y s t e m  is p lanar  and 
the conformat ions  of the other  r ings a re  as follows- C :- d is tor ted  ha l f -cha i r  6H5 or  boat 4,5B, or  envelope 
5E; D, F, and G a re  of a somewhat  twisted boat conformat ion  14,21B; and E is boat 16,19B. The l inkages of 
the r ings a re :  C / D - c i s ;  D / E -  c is .  

All six act ive hydrogen a toms par t i c ipa te  in the fo rmat ion  of hydrogenbonds  inthe c rys ta l :  N ( 1 ) - H  ..... 
C1 3.22, N ( 4 ) - H . . .  C1o3.06, N ( 1 6 ) - H . . .  C1 3.06 and 3.15 (two bonds), H O - H . . .  C1 3.12, H O -  H . . .  OH 2 3.09, 
and H O - - H . . . C 1  3.39 A (one b i furca te  bond)• 

The c e n t r o s y m m e t r y  of the c r y s t a l s  shows the r acemic  nature  of the substance under  investigation,  
which is in a g r e e m e n t  with the absence  of optical  act ivi ty.  
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