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Abstract- Ten new d i t e rpene  a lka lo id s  r e c e n t l y  i s o l a t e d  from Chinese 

acon i t e s  are reviewed. 

Chinese acon i t e s ,  a kind of important  and common drug i n  Chinese t r a d i t i o n a l  medicine, were 

widely used f o r  a long time t o  improve blood c i r c u l n t i o o ,  assuage pa in  and f r ac tu re .  I t  was 

s t a t e d  t h a t  t he r e  are 167 spec i e s  of acon i t e s  grown i n  China, among them 44 k inds  have been 

used i n  medicine. Aconit ic r o o t s  conta in  many diterper6 a l k a l o i d s  vhich have very complex 

chemical s t r u c t u r e s  and high b i a l a g i c a l  a c t i v i t y .  O u r  work about Chinese aconi te3  have been 

s t a r t e d  s ince  the  50 ' s  of t h i s  century. and more than t h i r t y  d i t e rpene  a lka lo id s  have been 

i s o l a t e d  from f i f t e e n  spec i e s  of those roo t s  dur ing  these  years.' I n  t h i s  paper some d i t e r -  

pene a lka lo id s  r ecen t ly  i s o l a t e d  fmm Chinese acon i t e s  i n  our l abo ra to ry  are summarized. 

1. Aconitine-type a lka lo id s  

1 )  B e i m t i n e  and Nagarine 

A- kusnezoffi$ is commonly used as an analges ic  agent i n  the no r theas t  d i s t r i a t  oP 

chins.  Besides aconi t ine .  mesacmi t i ne  and hypaconit ine.  a new a lka lo id  named beiwutine (1). 

C H NO mp 196-198°. has  been i s o l a t e d  from t h i a  p l an t .  This a lka lo id  was found t o  pos- 
33 45 12' 

seas the  same ske l e ton  as menlroni t ins  (1) but  wlth one more hydroxy group a f t e r  comparing 

t h e i r  molecular formuhe,  f i lnc t ional  groups and s p e c t r a  d a t a  such as i r ,  uv, ms and nmr. The 

C-14 proton .s igna1 of be iwutme ( 6  5.28) shaving n downfield s h i f t  of 0.4 PPm i n  cornpariaon 

v i t h  t h a t  of inesacanitine (d  4.84) should be due t o  the e f f e c t  of 8 hydroxy group at C-10 

p o ~ i t i o n  as i n  the  case of known aconit ine-type a lka lo lda ,  d i c tya ra rp ine ,  elidaminn and 

e1idenir.a. This t oge the r  vith the downfield rhnnge of C-10 (31.5 ppm) i n  "C nmr sugigests 

2 
t1;e C-10 loca t i on  of the  ndd i t i ona l  hydmry group. 

I n  recent  years another  new a lka lo id .  c a l l ed  naga r i t e  (3). Cj4H47N012, mp 198-200~, has 

been obtained from Aconltum neearum ~ t m f  var. lasiendrum. co l l ec t ed  i n  yunnsn province. 

The s t r u c t u r a l  d i f f e r ence  between nagarine and s c o n l t i n e  (4) is j u s t  the  same as bewutine 

and mssaconlt ine acoord1r.g to  spec t r e1  analyses.  The presence of a C-10 hydmxy group was 

indica ted  i n  nmr o f  nagar ine ,  shoving a 0.54 ppm downfield s h l f t  o f  the s i g n e l  a t  C-14 and 



confirmed by NOE, a 20% enhancement was observed on irradiating 6 3.00 (OH) signal. The 

hydroxy group at position C-10 must be in the same direction as C-14 pmton, say at p-oon- 

rueration.' 

(2) (5) 
2) Delevaoanitine and Isoaconitine 

Delavaconitine (5) and isaaconitine (6)  have been iaolated from Booniturn delnvvi in 19554'5, 

but theil. strnotures were Uneolved. 

We have revised the molecular formula of delnvaconitine as C2gH3gN06, and established a 

rational formula C181121(0CH ) (OH)2(OCOI: 11 )NC2H5 for it, 0," the basis of spectral data and 
3 2 6 5 

hydrolysia. It favored a deonymsthylens sconitine-type skeleton. Delnvaconitine sftar ace- 

tylation was pyrolyssd to afford pyrodelaveoonltine (1) ((C H NO HC104, mp 268-269') 
31 39 6 

~hich pos8essea a oha~aote~isti~ change at \ max 224 m p  in uv spectrum as pyroaoonitine. 

Pyrode1avaco"itine in acidic medium can be isomerized to isapyrodelavaoonitine ( 8 ) .  mp 76-79'. 

Nmr spectra of the latter shaved a shift of the two s i p a s  of olefinic protana 6 5.50 and 

6 4.24. to $5.59 and $5.89 and the methoxyl protons (3% at C16 from 53.68 to L 2.98. This 

indicates that delnvaconitine may possess C -0Bz. C -OH, and C -OCH3. Besides, a peak at 14 8 16 
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m/e 464 (M-OCH ) i n  mass spectrum shoved the  presence o f  a methoxyl group a t  C-1 pos i t ion .  
3  

Therefore,  the s t r u c t u r e  of de lavaconi t ine  is suggested as fo l lovs .  
6 

I s aecon i t i ne  (i), C25H49NOll. mp 144-146'. on hydrolys is  with 5 % mettanal ic  potassium hydrox- 

la* afforded the  corresponding amino a lcohol  (9). a o e t i o  ac id  and s n i s i e  acid.  The phys i ca l  

and chemical p r o p e r t i e s  of the amino a l m h o l  and i t s  a c e t a t e  are s i m i l a r  to  those of pseudo- 

a m n i n e  and scetylpseudoaconine respect ive ly .  An up f i e ld  s h i f t  (about 6 1.00) of the  s i g n a l  

of a c e t y l  pro tons  i n  nmr s p e c t m  i n d i c a t e 8  the  connection of an aromatic ac id  a t  C14 pos i t ion .  

Hence the  s t r u c t u r e  of i soacon i t i ne  may be represented  as (6) .  7 

3 )  Pendvline and Deoxyaconitine 

Deoxyaconitine (E) was f i r s t  found as an impurity i n  market a con i t i ne  and may be obtained 

a l s o  from s e o n i t i n e  through dehydration and hydrogenation.  However, i t  i a  a common cons t i t uen t  

i n  Chinese acon i t e s  such as A. msnszoff!& and A. pendulum a t e .  

Dearysconit ine d i f f e r s  from acon i t i ne  only  i n  the absence of a hydmxy group a t  C-3 pos i t ion .  

Another new a lka lo id  named pendvline (u), Cj4H4,,NOg, mp 166-167'. with s t i l l  one l e s s  

hydroxy group has  been i s o l e t e d  fmm A. ~endulum. 



B R S ~ ~  an the mass spectrum and nmr a n a l y s i s  the  s t r u c t u r e  of psnduline was provis ianal ly  

assigned t o  be 3.13-dideaxyaconitine. 
8 

(lo) ( y )  

4 )  3-Acetylaconitine and 14-Acetylneoline 

3-Acetylaconitine (g), C36H4gN012, mp 196-197°. as a n a t u r a l l y  occurr ing  a lka lo id  has  been 

r ecen t ly  i s o l a t e d  from Chinese acon i t e s ,  A. aendvllun and A. feavuq. 9 

I t  can be Obtained by aoe ty l a t i on  of acon i t i ne  with a c e t i c  anhydride and pyr id ine  st room 

temperature. N m r  and 13c nmr s p e c t r a  support  t h a t  a ce ty l e t i on  occurs a t  the C-3 hydmxy 

group. 

I 
Besides songoring (u), bullet ins-A, s con i t i ne .  deoxyaconit ine,  neol ine  and nagarine,  an 

I 
unknarn a lka lo id ,  b u l l a t i n e  C (u), C26H41N07, mp 198-202'. has been i s o l a t e d  from *oonitum 

paeerum yar. m. whenlbul la t ine  C was hydmlyzed d t h  e i lks l i ,  an amino a lcohol ,  

I 
i d e n t i c a l  v i t h  n so l ine  (u), was obtained along v i t h  a c e t i o  acid.  Thus b u l l a t i n e  C i s  an 

aoetylneoline.  A dounficed s h i f t  of 1.13 ppm of C-14 proton i n  nmr of b u l l a t i n e  C i n  compari- 
I 

aon v i t h  neol lne  indica ted  the  C-14 l o c a t i o n  of the  aee ty l s t ed  hydroxy group which was f u r t h e r  
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ooni imed by ox id i z ing  i t  t o  g ive  a six-memberered r i n g  ketone ( i r  1690 em ). 

(3) (2 )  
Chuan-m and Fu-tzu, Aconitum 0- are famous Chinese t r a d i t i o n a l  drug. Among the  

s i x  a lka lo id s  i s o l a t e d  from it. f i v e  ones Vera i d e n t i f i e d  as acon i t i ne ,  hypsconit ine.  mesaco- 

n i t i n e ,  t a l a t i s amine  and i so t a l a t i s amine ,  and one  was reported t o  be s new compound, previ-  

s i o n s l l y  named chuan-nu base A , C22Hj5N05. mp 111'. But l a t e r  it was proved to  be i d e n t i c a l  

i n  a l l  r e s p e c t s  v i t h  i s o t a l e t i z i d i n e  I&) after comparing with an au then t i c  sample. 

(3, (16) 

2. Lycoctonine-type a l k a l o i d s  

Recently,  B few lycoctonine-type a l k a l o i d s  such as rannaconi t ine  (U), Cg2H44N20g, up 190- 

131°, svadcharidine,  lycoctonine  and a new s l k a l o i d  f i nacon i t i ne  (u), c ~ ~ H ~ ~ N ~ o ~ ~ ,  mp 220- 

221°, have been isolated from ~ c o n i t u m  i ine t ianm. l1 '   he s t r u c t u r e  of rannaconi t ine  

was proved t o  be a lycoctonine-type a lka lo id  v i t h  N-ecety lanthrani l ic  ac id  jointed t o  C-4 

pos i t i on  by P e l l e t i e r  us ing  13c nmr spectrum i n  1918. 13 

Treatment of f i naoon i t i ne  with 1 %  KOH i n  methanol y ie lded  N-ecetylnnthranil ic acid.  A 

co r r e l a t i on  of the 13c nmr of f i n a c o n i t i n e  uaa made v i t h  rannaconit ine.  The p a t t e r n  of "C 

chemical s h i f t s  of f i nacon i t i ne  is s i m i l a r  t o  t h a t  of rannaconi t ine  except a lev changes. 



The appearance of a nev s i g n a l  a t  78.5 ppm and disappesranoe of a ps& a t  36.5 ppm i n  the  "C 

nmr spectrum of f i n s a o n i t i n e  i n  oompari'son with t h a t  of rannaconi t ine  suggested the presence 

of a t e r t i a r y  hydrory group a t  C-10 pos i t i on  i n  f inaeoni t ine .  Downfield changes i n  13c 

chemical s h i f t  of the adjaoent  0-11. C-9 and C-12 carbons a l s o  f avo r  the  above suggestion.  11 

It "8s noted t h s t  a l l  Chinese acon i t e s  conta in ing  lycoctanine-type a lka lo id  belong t o  r a t t a n  

aconite8. This f a c t  may be i n t e r e s t i n g  t o  taxonomist. 

3. Yeatchine and At is ine  type a lka lo id s .  

Some C-20 d i te rpene  a lka lo id s  such as b u l l a t i n e  A, C 2 2 H 3 3 ~ C Z ,  b u l l a t i n e  @. c ~ ~ H ~ ~ N o ~ ;  guan-fu 

base A, C24H31N06; gum-fu base B. CZ2HZgNO5 and gum-fu base C. C22H'53N02. have been i so-  

t a t e d  from Aconitum b u l l a t i f a l i u m  w. homotorichurn and A. koreanum a f e u  yea r s  ago. 14. 1 5  

Other two new a lka lo id s  gum-fu hose G (a) C26H33N07, mp 1 7 8 ,  and @an-fu base F. C H NO 
26 35 6 '  

mp 184', have a l s o  been i s o l a t e d  from the  same plant .  The formula of base G om be expressed 

as C20H23N(OCOCH I OH which belongs t o  h e t i s i n e  type. 
'5 3 

The s t r u c t u r e  and conf igurnt ion  of gum-fu bass G has been determined by x-ray ana ly s i s  of 

the  methyl iodide  of @an-fu base G c ry s t e l i z ed  from a mixture of acetone and e t h y l  e the r .  

4  Precession photographs shoved the c r y s t a l  t o  be of spaoe group D2 -P21212,. The fa l lowing 

c e l l  dimensions were obtained fmm di f f raotometer  measurenents: n=16.781?., b=16.730%, C=lC.OgJ 

1, 214. Three dimensional da t a  were co l l ec t ed  an  a  P h i l l i p s  d i f f rec tameter .  Ring A is a 

c h a i r  trans-fused to  r i n g  B which i s  i n  c h a i r  form; r i n g  C has a boat  conformotion and is 

a180 t ransfused  t o  r i n g  B. It i s  i n t e r e s t i n g  to  note t h s t  baae fJ pre sen t s  the f i r s t  example 
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i n  h i t i s i ne - type  a lka lo id  x i t h  a C-13  t e r t i a r y  a laohol  while t h e  oxygen conta in ing  group a t  

C-15 i a  missing. 

Both man-fu base A and man-fu base G gave the same amino a lcohol  bes ides  a c e t i c  ac id  on 

hydroly is i .  Acetyl y e n - f u  base G was proved t o  be i d e n t i c a l  with d i a c e t y l  gum-fu base A. 

This  i n d i c a t e s  t h a t  guenofu base G is a monoacetate of @an-fu base A. The r e s u l t  of double 

resonance decoupling technique shoved t h a t  s hydmxy group and an a c e t y l  group' of euan-fu 

b a ~ e  A must be l oca t ed  v i o i n i a l  to  C-12. Consequently, the s t r u c t u r e  of gum-fu base A could 

be represented as (20). 16 

Pre l iminary  animal t e s t s  revealed t h a t  songorine,  neo l ih s ,  nagarine,  be i ru t i ne .  penduline. 

l appacon i t i n s  and 3 -ace ty l amni t i ne  exhib i ted  ana lges i c  and l o c a l  ane th s s i a  ace t i v i t y .  
1 7  

Fu r the r  ohemioal and pharmacological s t u d i e s  i n  t h i s  f i e l d  are i n  p m g r e s s  x i t h  the  aim of  

explor ing  t h e  p o s s i b i l i t i e s  of u t i l i s i n g  the  abundent resources  of Chinese acon i t e  p l a n t s  i n  

medical p r ac t i ce .  
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