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The s t r u c t u r e  and s t e r e o c h e m i s t r y  of vincarodine (I.) have 

been determined by an inves t iga t ion  of its spectroscopic 

p roper t i e s ,  p a r t i c u l a r l y  NMR, e lec t ron  impact and f i e l d  ioniza- 

t i o n  mass spectrometry and f i n a l l y  by X-ray ana lys i s  of the  

hydrobromide de r iva t ive .  



Vincarodine, a l e  of the minar a lkaloids  i so la ted  from Vinca rosea, 

was ten ta t ive ly  proposed2 as  a dimer with a molecular formula, C44H52N4010. 

More recent invest igat ions by the  Br i t i sh  Columbia group employing electron 

impact mass spectrometry revealed tha t  the alkaloid i s  a monomer, C22H26N205 

- (M+ 398). The molecular ion was substant ia ted by means of f i e l d  ionizat ion 

mass spectrometry i n  which the base peak was observed a t  m/e 399 (M + 1 ) .  The 

NMR spectrum3 of vincarodine indicated the  presence of e thy l  (1.12, t r i p l e t ) ,  

methoxyl (3.87, s i ng l e t ) ,  carbomethoxy (4.14, s i n g l e t ) ,  a 1,2,4-H pat tern 

i n  an aromatic system (7.39, doublet, J = 8.2 Hz; 6.87, doublet of doublets, 

J = 8.2 and 2.0 Hz; 6.61 doublet, J = 2.0 Hz) so cha rac t e r i s t i c  of t he  alkaloid 

vindoline4 and its der ivat ives  studied extensively i n  our l abora tor ies .  One 

of the  two remaining oxygen atoms could be ascribed t o  a secondary hydroxyl 

group when vincatodine was acetylated (Ac20, pyridine) t o  a monoacetate, 

C24H28N206, m.p. 219-221'. Comparison of the  NMR spec t ra  of the  or ig ina l  a lkaloid 

and the  ace ta te  der ivat ive revealed the  expected downfield s h i f t  of the  proton 

adjacent t o  the hydroxyl group i n  vincarodine [ > C ~ H  (3.85) ---+ SCKAc 

( 4 . 9 7 ) l .  It was now clear  that  the remaining oxygen atom i n  the  alkaloid i s  

most l ike ly  par t  of a cyc l ic  e ther .  Absence of an NH group i n  the I R  and NMR 

spectra  as  w e l l s  the close s imi la r i ty  of the W chromophore i n  vincarodine and 

its acetate  with tha t  of t he  known alkaloid vincine (9)5 suggested t h a t  vincaro- 

dine may belong t o  the eburnamine-vincamine family of alkaloids6. 

Further invest igat ions by mass spectrometry provided i n i t i a l l y  some 

confusion s ince  the well-known fragmentation pat tern of the eburnamine and 

related s e r i e s  as  detai led by ~ j e r a s s i ~  did not correspond en t i r e l y  with those 



observed i n  vincarodine and its acetate .  Table I provides a summary of the 

s i gn i f i c an t  fragments which were observed i n  the mass spectrum ofvincamdine. 

The s t r uc tu r a l  assignments f o r  the observed fragments (column 1)  could 

only be made with cer ta inty after the  X-ray determination. 

TABLE I. Summary of Fragmentation Pat tern of Vincarodine* 

Fragment 
Composition Relative 

Intensi ty  
Found Calc. (Z) 

* Fragments 3 - 8 a r e  a l so  present i n  the spectrum of vincamdine acetate .  

C r i t i c a l  analysis  of the  mass spec t r a l  data reveals a number of fragments 

which would be expected i f  a normal vincamine type fragmentation were t o  



prevai l  (fragments 3 - 6) but the fragment a t  m/e 200 (86% re l a t i ve  in tens i ty )  

and apparently containing rings A, B and C ' i s  not normally observed i n  t h i s  

se r ies .  It was thus c l e a r  t ha t  vincarodine was e i t he r  not a member of t h i s  

family tha t  the  cyc l ic  e ther  linkage suggested above is playing a s ign i f ican t  

r o l e  i n  a l t e r i ng  the  fragmentation pathway, The f i n a l  solut ion t o  t h i s  problem 

came from the  X-ray analysis  of vincarodine hydrobromide. , 

Vincarodine hydrobromide (C22H26N205.HBr) c ry s t a l l i z e s  from isopropanol- 

ethanol, m.p. 206-20g0, i n  the c o m n  orthorhombic system P212121 with a = 

7.088(7), = 11.89(1) and f = 31.02(3)A. The la rges t  ava i lab le  s i ng l e  c rys ta l s  

were only 0.07 mm on an edge. Data were col lected on a f u l l y  automated Hilger- 

Watts diffractometer 'using Ni-f i l tered Cu Ka (1.5418i) radiat ion.  No re f lec t ions  

Were observed pas t  45' i n  8 .  Of the 1242 re f lec t ions  surveyed only 666 were 

judged to be observed ( F ~ ?  3o(F,)). 

The s t r uc tu r e  was solved by standard heavy atom methods and rofined by 

full-matrix least-squares techniques. The f i n a l  R-factor was 0.122 f o r  the  

observed re f lec t ions .  The f i n a l  s t r uc tu r e  and r e l a t i ve  stereochemistry i s  

shown i n  1 and l a .  Bond distances and angles,  which were subject  t o  the  high 

standard deviations of 0.2x and 3' because of the limited data,  generally agreed 

well  with accepted values.  No intermolecular distances l e s s  than 3.4x were found. 

In  conclusion, vincarodine represents a novel and biogenetically in te res t ing  

var iant  of the eburnamine-vincamine family of a lkaloids .  
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