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Abstract - Two new CZO-diterpenoid alkaloids, dehydrolucidusculine and 

N-dee thy ldehydro luc iduscu l ine ,  and four known alkaloids, kobusine, pseudo- - 

kobusine, delcosine, and 14-acetyldelcosine, were isolated from roots of 

Aconitum yesoense var. macroyesoense (Nakai) Tamura. The structures of 

dehydrolucidusculine and N-deethyldehydrolucidusculine were determined 

on the basis of their spectral data and the derivation from lucidusculine 

to dehvdrolucidusculine. 

The constituents of Aconitum yesoense var. macroyesoense (Nakai) Tamura were inves- 

tigated many years ago. The isolation of lucidusculine, kobusine, pseudokobusine, 

delcosine, and 14-acetyldelcosine had been reported by Majima and L40rio1, and Sugi- 

nome g.  2-4 We reinvestigated the constituents of the same plant. 

Two new diterpenoid alkaloids, dehydrolucidusculine (1) and N-deethyldehydrolucidu- 
'Y 

sculine (2), were isolated together with four known alkaloids, kobusine (3)2,3p536, 
% ?r 

4 pseudokobusine (4)2,3,6,7, delcosine ( s ) ~ , ~ ,  and 14-acetyldelcosine (6) . Identi- 
'Y "" 'Y 

fication of 3, 4, 5 and 6 was carried out by comparison of their melting points and 
% % %  "" 

spectral data with those of the authentic samples. 

Dehydrolucidusculine showed the following properties; mp 186-189"C, [,]A1= +2.ba (c 

1 
-1.0, EtOH), C24H33N04. The proton nuclear magnetic resonance ( H-NMR) spectrum 

of 1 showed three methyl groups at 6 0.81 (s, C-4CH3), 1.01 (t, 5.7.0 Hz, N-CH2CJ3) 
% 

and 2.13 (s, acetyl group), a methine at 6 5.49 (lH, bs, C-15H), and an exomethylene 

t The previous name Aconitum lucidusculum Nakai has been revised as Aconitum 

yesoense var. macrayesaense (Nakai) Tamura. 



at 6 4.92 and 5.12 (each lH, s ,  C=CH2) The infrared (IR) spectrum showed absorp- 

tions at 3450, 1740, 1635, 1245 and 885 cm-l. These spectra were similar to those 

of lucidusculine (7).2,399 The mass spectrum (MS) showed a molecular ion (Mi) 
?. 

peak at m/z 399 as a base peak and m / z  343 (M'-C~H~O). The loss of  molecule of 

acrolein in the MS", the IR absorption at 1070 cm'l, and the 'H-NMR signals at 6 

3.69 (lH, s, C-19H) and 4.06 (lH, d, J=4.9 Hz, C-1BH) suggested the presence o f  C- 

1-C-19 inner ether in the new base. On the basis of these spectral data, the com- 

pound (1) was assigned to be dehydrolucidusculine. 
"" 

The oxidation of 7 with N-bromosuccinimide led to dehydrolucidusculine (1) in 26% 
"" ?. 

yield1', and therefore, its structure was established. 

Y OAc 

OMe 

N-Deethyldehydro luc iduscul ine  (2) showed the following properties; amorphous powder, - 
"" [,]A7= -9.6' (c.0.27, EtOH), C22H29N04, the IR absorptions at 3400, 1730, 1650, 1240, 

1070 and 885 cm-l, and the 'H-NMR signals at 6 0.86 (3H, s, C-4CH3), 2.14 (3H, s, 

acetyl group), 3.87 (lH, s ,  C-19H), 4.15 (lH, d, J=4.8 Hz. C-lBH), 4.93 and 5.16 

(each lH, s, C=CH2), and 5.50 (lH, s, C-15H). The MS showed a molecular ion peak 

at m/z 371 and the 'H-NMR spectrum was very similar to that of 1, but did not show 
?. 
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a methyl group of an !-ethyl moiety which was revealed nearly at 6 1.01 in the case 

of 1. The spectrum of 2 suggested that its structure was assigned to be N-deethyl- 
?I "" 

dehydrolucidusculine. Compound 2 is the third with respect to the reported CZO- 
"" 

diterpenoid alkaloids having a secondary amino group ( > N - H ) .  12 

The structures of dehydrolucidusculine (1) and N-deethyldehydrolucidusculine (2) 
"" ". 

13 were comfirmed by carbon-13 ( C-) NMR spectrum, and the assignments were made by 

comparison with the spectra of lucidusculine (7) and other published 1 3 ~ - ~ ~ ~  data 
"" 

for related diterpenoid alkaloids. l3 The chemical shift patterns in 1 and 2 ,  were 
"" "" 

very similar to that of 7. In the 1 3 ~ - ~ ~ ~  spectrum of 1, the appearance of a new 
"" "" 

doublet at 9 2 . 8  ppm, the disappearance of a triplet at ""58 ppm, the upfield shift 

of C-1, the C-4 resonance downfield as the result of 5 effect, and the C-3, C - 5  and 

C-18 resonances upfield as the result of y effect, afforded evidence for the pres- 

ence of C-1-C-19 inner ether in 1. The assignments of C-l (67.6 ppm) and C-19 
"" 

(92.8 ppm) were determined by selective decoupling method at C-1H and C-19H, re- 

spectively. The 1 3 ~ - ~ ~ ~  data of pentagynine (a), 18-methoxygadesine (9) and 
"" "" 

graciline (10) have been reported. l3 Compounds 8, 9 and 10 are Clg-diterpenoid 
n/r "" "" ""l 

Table 1. 13~-~hemical Shifts and Assignments for Dehydrolucidusculine (I), 

N-Deethyldehydroluc iduscul ine  (2), and Lucidusculine (7). 9 - 

Carbon 1 2 7 Carbon 
li 

1 
"" "" "" 

a) 6 (ppm) downfield from TMS in CDC13. 

- 2 4 7 5 -  



a l k a l o i d s ,  and compounds 1 and 2 a re  C Z O - d i t e r p e n o i d  b a s e s .  N e v e r t h e l e s s ,  "" ?. 

t h e  A and E r i n g s  i n  each  of  8 ,  9  and 10 a r e  t h e  same as t h o s e  of  1. Compound 2 
"" % %?. % "" 

h a s  t h e  secondary  amino group i n  s t e a d  of  t h e  N - e t h y l  g roup .  By comparison w i t h  

t h e  s p e c t r a  of  8 ,  9  and 10 w i t h  t h o s e  of  1 and 2 i t  c o u l d  b e  presumed t h a t  t h e  
"" % li% ", li 

a s s i g n m e n t s  o f  t h e  r e s o n a n c e s  of C - 1  and C-19 i n  each  o f  8 ,  9  and 10 must  be r e -  
% "" ""% 

v e r s e d .  The I 3 c - ~ M ~  spec t rum of  2  was s i m i l a r  t o  t h a t  of  1 ,  b u t  d i d  n o t  show t h e  
?r "" 

N - e t h y l  group which was r e v e a l e d  n e a r l y  a t  4 8 . 3  and 1 4 . 1  ppm i n  t h e  c a s e  of  1. - 
li 

The C-19 and C-20 r e s o n a n c e s  u p f i e l d  a s  t h e  r e s u l t  o f  d i s a p p e a r a n c e  of  t h e  N - e t h y l  

g roup  were observed .  
14 

8 :  R = H ,  R = a-OMe, R = H ,  R4 = OMe 
"" 1 2 3  

0' 
9 :  R 1 =  OMe, R 2 =  5-OMe, R = O H ,  R = OMe 
"" 3  4  

1 0 :  R1 = H ,  R = H ,  R = O H ,  R  = H 
1 9  """" 2 3  4  

REFERENCES 

1. R .  Majima and S.  Morio,  Chem. B e r ,  65 ,  599 ( 1 9 3 2 ) .  
%% 

2. H .  Suginome, S.  Kakimoto, J. Sonoda,  and S .  Noguchi ,  Proc .  Jpn .  Acad. ,  2 2 ,  1 2 2  
""?. 

(1946) .  

3. H .  Suginome, S. Kakimoto, and J .  Sonoda,  J .  =. s. Hokkaido Univ. S e r .  111 ,  

4 ,  25 (1950).  
% 

4. H .  Suginome and S .  Furusawa,  B u l l .  Chem. Soc. m., 32,  354 ( 1 9 5 9 ) ;  S.  W .  
%"" 

P e l l e t i e r  and N .  V .  Mody, "The A l k a l o i d s " ,  Vol. XVII, e d .  by R ,  H .  F. Manske 

and R .  G .  A .  Rodr igo ,  Academic P r e s s ,  New York, 1979 ,  p .  80. 

5 .  H .  Suginome and F. Shimanouchi ,  J u s t u s  L i e b i g s  Ann. Chem., 545,  220 :1940);  
?.%"" 

H .  Suginome, S .  Furusawa,  Y .  Chiba ,  and S. Kakimoto, J .  Fac. S c i .  Hokkaido 

Univ. m. 111, 4 ,  14 (1950) .  
?. 

6 .  S.  W .  P e l l e t i e r  and N .  V. Mody, "The A l k a l o i d s " ,  Vol. XVIII,  e d .  by R .  H .  F. 

Manske and R.  G .  A.  Rodor igo ,  Academic P r e s s ,  New York, 1 9 8 1 ,  p .  99.  

7 .  H .  Suginome, T. Kiryama, and Y .  Kunimatsu,  Proc .  Jpn .  Acad . ,  22,  120 (1946) ;  
%?. 

H .  Suginome, T. Kiryama, and Y .  Kunimatsu,  J. Fac.  S c i .  Hokkaido Univ. S e r .  111,  

4 ,  16 (1950).  
?. 

8.  T. Amiya and T. Shima, B u l l .  Chem. Soc.  m., 31 ,  1083 ( 1 9 5 8 ) ;  T. Amiya and 
?.", 



HETEROCYCLES, VoI. 23. No. 10, 1985 

T. Shima, J .  -. w., 26, 2616 (1961). 
%% 

9. T. Okamoto, M. Natsume, Y. Iitaka, A. Yoshino, and T. Amiya, %. Pharm. Bull., 

13, 1270 (1965); H. Takayama, A. Tokita, M. Ito, S. Sakai, F. Kurosaki, and 
%% 

T. Okamoto, Yakugaku w, 102, 245 (1982). 
%%% 

10. S. W. Pelletier and S. W. Page, "Chemistry of Diterpene Alkaloids" in "The 

Alkaloids", ed. by J .  E. Saxton, The Chem. Soc., London, 1973, Vol. 3, p. 232. 

11. T. Amiya, Bull. Chem. Soc. +. , 33, 644 (1960). 
",% 

12. V. E. Nezhevenko, M. S. Yunusov, and S. Yu. Yunusov, Khim. Prirod. Soedienii., 

409 (1974); L. V. Beshitaishvili, M. N. Sultankhodzhaev, ti. S. Mudzhiri, and 

M. S. Yunusov, Khim. Prirod. Saedienii., 199 (1981). 

13. A. G .  Gonzglez, G. de la Fuente, and R. Dial, Phytochemistry, 21, 1781 (1982); 
%% 

A. G .  Ganzllez, G. de la Fuente, and 0. Mungia, Heterocycles, 20, 409 (1983); 
",% 

A. G .  Gonzdlez, G. de la Fuente, M. Reina, and I. Tim6n, g., 22, 667 (1984). 
%% 

14. H. Hikino, Y. Kuroiwa, and C. Konno, J .  Nat. Prod., 46, 178 (1983). 
%% 

Received,  6th June, 1985 


