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Abstract: Chemical invest iga t ion  o f  the famous Chinese drug "Fuzi" (s- 
nitum carmichael i  Debx) resu l t ed  i n  the i s o l a t i o n  o f  a new alkaloid,  

f uz i l i ne ,  along w i t h  the known alkaloids,  aconi t ine,  hypaconit ine, mes- 

aconi t ine,  neol ine and songorine. The s t ruc ture  o f  f u z i l i n e  ' (1) has 

been establ ished by the use o f  carbon-13 and proton NMR spectroscopy. 

Subsequently t h i s  s t ruc tu re  was confirmed by a s ing le-crys ta l  X-ray 

analysis.  

Aconitum carmichael i  Debx. i s  widely used as the famous drug "Fuzi" i n  Chinese fo lk lo re  

medicine.' I n  t h i s  comnunication we repor t  the i s o l a t i o n  and s t ruc ture  deterinination of a new 

Clg-diterpenoid a l ka lo id  named f u z i l i n e  ( 1 ) l  obtained from a f i n e  ' v a r i e t y  of the 

crude drug "Fuzi" from Si-Chuan. Along wi th  t h i s  new a lka lo id ,  the known,alkaloids2 aconi- 

t ine ,  hypaconitine, mesaconitine, neol ine (2).  and sorgorine were also i s o l a t i d  and charac- 
t e r i z e d .  

OCH, - 1 FUZlLlNE 
5l.3 

Fuz i l  ine, C24H3gN07 (Mt 453.2694). c r y s t a l l i z e d  from acetone, mp. 214-216°C (cor r . ) ,  

[ a  IzD6 + 11.6O (c 1.0, CHCI3). Infrared absorption (Nu jo l )  shoved the presence o f  

several hydroxy groups a t  3560(sharp). 3480(sharp) and 3260(broad) and methoxy groups a t  
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1100 and 1115 cm-l. The IH NMR spectrum of f u r i l i n e  i n  COCl3 exh ib i t ed  the Presence of 

an N-CH2-Cb (3H. centered a t  6 1.11. three  rnethoxy qroups (each 3H, r) a t  6 3.33, 3.35 and 

6 3.45. The spectrum a lso  ind ica ted  a broad peak at  6 3.63 f o r  C(4)-Cb-0CH3, an undefined 

one-proton t r ip le ;  a t  6 3.71 f o r  the  C(1)-p-lj, an undefined t r i p l e t  a t  6 4.11 fo r  the C(14)-p- l j  

and a doublet a t  4.3k fo r  the C(l5)-pH. 

The carbon-13 tiMR spectrum d f  f u z i l i n e  (1) i n  C0Cl3 showed twenty-three s igna ls  f o r  

twenty-four carbon atoms i n  the  molecule. The chemical s h i f t s  o f  twenty-four carbons i n  f u z i -  

l i n e  have been assigned on the  basis o f  noise decoupled spectra, s ingle- f requency off-resonance 

decouplinq (SFORO), and by d i r e c t  comparison w i th  the 13c NMR spectra of .neol ine.  (213 

and isode lph in ine  (3 ) .4  The chemical s h i f t s  pa t t e rn  i n  f u z i l i n e  i s  very  s i m i l a r  t o  t ha t  

o f  neol ine except f o r  changes i n  the s h i f t s  of C(8), C(15) and C(16). The presence of a doub- 

l e t  a t  78.7 ppm and the  absence o f  a t r i p l e t  a t  42.7 ppm (compared w i t h  neo l ine)  i n d i c a t e  t h a t  

a secondary hydroxy qroup i s  present at  C(15) i n  f u z i l i n e .  The presence of the C(15)-hydroxy 

qroup also mved  the  chemical s h i f t s  of the  C(8) and C(16) carbons of f u z i l i n e  s i g n i f i c a n t l y  

d o m f i e l d  compared w i t h  neol ine.  The a -  conf igura t ion  o f  the C(15)-hydroxyl qroup was assigned 

on the  basis of the  1% NMR spectra of i sode lph in ine  IC(15):78.8 ppm14, naqarine [C(15): 

68.1 ppm17, and o ther  r e l a t e d  aconi t ine- type a l k a ~ o i d s . ~  The chemical s h i f t s  of the  re-  

maining carbons are i n  aqreement w i th  the assiqned s t r uc tu re  1 fo r  f u z i l i n e .  Subsequently, 

t h i s  s t r uc tu re  ( 1 )  was confirmed by X-ray analysis.  

The c r y s t a l s  o f  f u z i l i n e  belonq t o  ' the orthorhombic space group P212121 w i t h  a= 

10.046(2)A, b=13.885(7)h, c=16.555(4)1 and Z-4. The X-ray i n t e n s i t y  data were measured usinq 

a CAD4 d i f f rac tometer  usinq monochromated CuKq ( ~ = 1 . 5 4 1 8 1 )  r a d i a t i o n  t o  a 2 8  l i m i t  of 150'. 

Of 2703 unique r e f l e c t i o n s  measured, 261 o f  them had i n t e n s i t i e s  less  than 30  (I) and were ex- 

cluded from the  l eas t  squares ca lcu la t ions .  The c r ys ta l  s t r uc tu re  was sol'ved by m u l t i  so l u t i on  

methods5 usinq the  computer program M U L T A N ~  and r e f i n e d  b y  b lock  diaqonal l eas t  squares 

technique t o  an R of  0.039 and an Rw of 0.040 for  2442 observed re f l ec t i ons .  Although the r i n q  

system of the Clg-di terpenoid a l ka l o i ds  i s  r a t he r  r i g i d ,  C(2) may be located e i t h e r  cfs- o r  

t rans-  t o  C(5) w i t h  reference t o  the plane Passing throuqh C(1). C(3). C(4), and C(11), making 

t h e  A r i n g  e i t he r  a boat o r  a chair, respec t ive ly .  I n  the case of f u z i l i n e  the A r i n q  has a 

boat conformation. The endocycl ic  t o r s i on  anoles about the  C(3)-  C(4) and C(1)-C(11) bonds are 

5' and 4'. respec t ive ly ,  i n d i c a t i n g  t ha t  atoms C(Z), C(3). C(4). and C(5) l i e  nea r l y  i n  a plane 

and atoms C(1). C(2). C(5) and C(11) . l i e  near ly  i n  another plane (F igure  1 ) .  
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Figure 1. The thermal e l l i p s o i d  p l o t  o f  f u z i l i n e .  h e  bonds i n  the A. B, and C r i ngs  

are shaded for c l a r i t y .  

In teres t ing ly ,  f u z i l i n e  i s  the second natural ly-occurr ing example of an a l ka lo id  bearing a 

C(15)-ahydroxyl  group, bu t  lack ing a C(13)-hydroxyl group. Recently we reported the iso- 

l a t i o n  of nagarine, the C(15)-epimer of fuz i l ine ,  from another' Chinese drug, Aconitum nagarun 

var. heterotrichum f. dielsianum W. T. Wang. 
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