
P E D I C U L I N I N E  - A  N E W  A L K A L O I D  F R O M  P e d i c u l a r i s  o l g a e  

A.  A b d u s a m a t o v  a n d  S. Y u .  Y u n u s o v  UDC 547.944/945 

Continuing the separa t ion  of the ch lo ro fo rm fract ion f rom P__. olgae [1] ( f rom the surroundings  of 
Bt t rehmulla) ,  we have ex t rac ted  a base with the composi t ion C10H13NO , rnp 133-134°C (acetone), raol. wt. 
163 (mass  spec t romet r i ea l ly ) .  The s ame  substance  was i so la ted  f rom f rac t ions  6-8 on separa t ing  the 
ch lo ro fo rm fract ion of the total  alkaloids (obtained a f te r  the separa t ion of N-methylcyt is ine)  according  to 
the i r  bas ic i t ies .  I t  i s  optically inact ive and d isso lves  readi ly  in ch loroform,  ethanol, and methanol ,  and 
mode ra t e ly  in acetone.  The base p roved  to be new, and we have cal led i t  pediculinine (I). 

The UV s pec t rum  of the alkaloid [},raax 262, 269 nm (log ~ 3.33, 3.23)] i s  cha r ac t e r i s t i c  for  pyridine 
bases  [2, 3]. In the IR spec t rum there  a re  absorpt ion bands at  3400-3200 cra -1 (OH) and 1595 cm -1 (pyr i -  
dine ring). The NMR spec t rum of (I) (Fig. 1) shows six groups of s ignals  with an in tens i ty  rat io  of 2 : 1 : 2 : 
4 : 2 : 2 cor responding  to the 13 hydrogen a toms .  

In the weak-field region there  is  a two-pro ton  singlet  at  ~- 1.81 ppra cor responding  to two hydrogen 
a toms  at C-2 and C-6 and a one-proton doublet at 3.07 ppm, J=5 .0  Hz, due to a proton at C-5 of the p y r i -  
dine ring. The absence  of other  s ignals  in this  region shows that  the other  two posi t ions  of the pyridine 
r ing of (I) a r e  substi tuted.  The signal of the methine proton at C-9 is  shifted downfield and is  superposed  
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Fig. i. NMR spec t ra  of pediculinine (a) and ace ty l -  
pedieulinine (b). 
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on the signal of the proton of a hydroxy group. There  is  a two-proton singlet  at  5.99 ppm. In the 6.95-7.60 
ppm region the re  a r e  s ignals  of four  proton units cor responding  to methylene pro tons  at C-7 and C-11. 
Two two-proton t r ip le t s  at 8.02 and 8.43 ppm obviously re la te  to methylene protons  at  C-8 and C-10. 

In the NMR s pec t rum  of acetyl- ( I ) ,  the signal of the methine proton at C-9 is  shif ted downfield, a 
one-proton mul t ip le t  appea r s  at 4.92 ppm, and the signal of the methyl  of the acetyl  group appea r s  at  7.95 
ppm in the fo rm of a singlet.  

In the m a s s  s pec t rum  of the base the re  a r e  peaks  of ions with m / e  163 (M+), 161, 146 (M-17) ,  145 
(M-18) ,  131, 130, 119, 118, 117, 91, 77. 

The p r e s e n c e  of peaks  of the f r a g m e n t s  M - 1 7  (M+-OH),  and M - 1 8  (M+-H20) is  c h a r a c t e r i s t i c  for  
hydroxyl-conta ining compounds.  

On the oxidation of (I) with po t a s s ium permangana te  in an alkaline med ium with the consumption of 
13 a toms of oxygen, an acid was obtained with mp 258-260°C (decomp.),  identified as p y r i d i n e - 3 , 4 - d i e a r -  
boxylic acid. This  acid conf i rms  the s t ruc tu re  of (I) as a 3 ,4-disubst i tu ted pyr idine.  

On the basis  of the above facts ,  the following s t ruc tu re  m a y  be p roposed  for  pediculinine: 

! 

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

The UV spec t r a  were  taken on an SF-4 ins t rumen t  (in ethanol), the IR spec t r a  on a UR-10 s p e c t r o m -  
e t e r  (molded tab le t s  with KBr),  the NMR s pec t r a  on JNM-4H-100/100 MHz (pediculinine) and JNM-C-6OH 
(acetylpediculinine) in s t rumen t s ,  and the m a s s  spec t r a  onanMKh-1303 i n s t rumen t  with a g lass  in le t  s y s -  
t e m  at  an ionizing vol tage of 40 eV. 

Isola t ion of Pediculinine.  A solution of 40.5 g of the ch lo ro formic  f ract ion of the alkaloids (af ter  the 
isolat ion of N-methylcyt i s ine)  in 200 ml  of 1 N sulfuric  acid was t r e a t e d  succes s ive ly  with 20-ml  por t ions  
of 1 N caus t ic  soda solution and ex t rac ted  with e ther .  A total  of ten f rac t ions  was obtained: 1 - 0.35 g; 
2 - 0 . 3 5  g ; 3 - 0 . 6 9  g ; 4 - 0 . 8 1 g ; 5 - 0 . 4 5  g; 6 - 1 . 2 5  g; 7 - 1 . 5 6 g ;  8 - 1 . 9 4 g ; 9 - 0 . 7 4 g ;  1 0 - 0 . 4 5 g .  Then 
the alkaloids were  exhaus t ive ly  ex t rac ted  with ch loroform.  On concentrat ion,  25.8 g of combined ch lo ro -  
f o r m  alkaloids was obtained. 

When the e the rea l  solutions of f rac t ions  6-8 were  concentra ted,  c r y s t a l s  deposi ted with mp 129-132°C. 
Yield 0.36 g. Af ter  r ec rys t a l l i za t ion  f r o m  acetone,  the base had mp 133-134°C,and on a plate  with a fixed 
l a y e r  of s i l ica  gel it gave a single spot with P~ 0.24 in the b u t a n - l - o l - a c e t i c  a c i d - w a t e r  (20 : 1 : 20) s y s -  
t em.  

Acetylat ion.  A mix tu re  of 0.039 g of the base,  2 ml  of acet ic  anhydride,  and 2 ml  of pyr idine was 
heated at  40-50°C for  6 h. After  comple te  evaporat ion under  vacuum, the res idue  was dissolved in a smal l  
amount  of wate r ,  made  alkaline with NaHCO3, and ex t rac ted  with e ther ,  and the ex t rac t  was dr ied with an-  
hydrous  sodium sulfate.  El iminat ion of the e ther  gave a co lo r l e s s  oily substance  with R/  0.52 in the ethyl 
a c e t a t e - m e t h a n o l  (4 : 1) sys tem;  mel t ing  point  of the p ic ra te  160-161°C. 

Oxidation. With constant  s t i r r ing ,  an aqueous solution of 1.26 g of po tass ium pe rmangana te  was added 
to a solution of 0.15 g of the base  in 20 ml  of 1% caust ic  soda solution, and the mix tu re  was heated on the 
wa te r  bath for  5 h. The manganese  dioxide that deposi ted was sepa ra t ed  off, the f i l t ra te  was evapora ted  to 
d ryness ,  and the res idue  was t r ea t ed  with an ethanolic solution of hydrochlor ic  acid. This  gave an acid 
with mp 240-246°C (decomp.).  Yield 0.072 g. Af ter  r ec rys t a l l i za t ion  f rom water ,  the mel t ing  point of the 
acid was 258-260°C (decomp.).  A mix tu re  with pyr id ine -3 ,4 -d ica rboxyl ic  a c i d  gave no depress ion  of the 
mel t ing  point; the IR s pec t r a  of the s am p l e s  were  a lso  identical .  On ch roma tog raphy  on p a p e r  in the p y r -  
i d i n e - a c e t i c  a c i d - b u t a n - l - o l - w a t e r  (20 : 6 : 30 : 24) sys tem,  the acid i so la ted  and pyr id ine -3 ,4 -d ica rboxy l i e  
acid gave identical  spots with R/  0.49. The revea l ing  agent was a 0.05% ethanolic solution of bromphenol  
blue. 
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SUMMARY 

A new substance - pediculinine, CIoH~NO , rnp 133-134°C - has been isolated from the ehloroformic 
fraction of the combined alkaloids of P. olgae. 

Structure (I) has been proposed for the new alkaloid on the basis of UV, IR, NMR, and mass spectra 
and chemical character is t ics .  
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