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THE STRUCTURES OF FOUR NEW DITERPENE  ALKALOIDS, SPIRAMINES A,  B,  C, AND  .11)
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The structures of four new isoatisine-type  alkaloids, spiramines  A,  B,  C, 

and  D, isolated from Spiraea japonica L. fil var acuminata Franch, were determined. 
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Isomerization of the oxazolidine ring of atisine  (1) into isoatisine (2) via immonium 

salt is well known and has been studied  extensively.1) Although the existence of epimeric 

mixtures at  C-  20 in the atisine series and at  C-19 in the isoatisine series has been demonstrated 

by  1H and  13C NMR  studies,  2,3) no epimeric pair has ever been isolated in pure  form. Here we 

report the structures of the isoatisine-type alkaloids spiramine A  (3), B  (4), C (5) and D  (6) 

isolated from Spiraea japonica L. fil var acuminata Franch, the former two and the latter two of 

which are epimeric at C-19, respectively. 

The basic skeleton of spiramine A  (3)  ,4) C24H33NO4, mp 137.5 - 139•Ž(from  hexane), 

[ƒ¿]25D -103.1•‹ (c 0.9,  benzene), was established by comparing  its  13C NMR shift values (Table  I) 

with the literature  data.6) Hydrolysis of spiramine A (3) afforded an approximately  2:  1 mixture 

of spiramine C  (5),  C22H31NO3, mp 167 -  169•Ž (from  Et2O),  [ƒ¿]25D  -149.9•‹ (c  1.0, benzene) and 

spiramine D  (6),  C22H31NO3, mp  160  - 162•Ž (from  Et2O),  [ƒ¿]25D-169.0•‹  (c 0.7,  benzene), which are 

epimeric at  C-19. Spiramine A (3) has an isoatisine-type oxazolidine ring  [1H NMR  (C6D6):  ƒÂ 3.87 

(1H, s, H-19), 3.01, 3.24, 3.37, 3.81 (each 1H, m, H-21 x 2, H-22 x 2);  13C NMR (CDC13):  ƒÂ 51.0 

(t,  C-21),  63.1 (t,  C-22),  95.2 (d,  C-19)]  , an ether linkage between C-7 and C-20  [1H NMR 3.54 

(1H, d, J 5Hz, H-7), 4.47 (1H, d, J 1.8 Hz, H-20);13C NMR 74.2 (d, C-7), 85.8 (d, C-20)], a 

secondary acetoxy-group  [ v  (KBr) 1708  cm-1;  1H NMR 1.65  (3H,  s), 5.46  (1H,  br. s); 13C NMR 20.4 

 (q),  170.9  (s), 69.2  (d)]  , and an exo methylene group  [1H NMR 5.04, 5.30 (each  1H, br.  s);  13C 

NMR 114.2  (t,  C-17),  150.1 (s,  C-16)]. On irradiation at 5.46, both of the signals at 5.04 and 

 5.30 were changed to a doublet with J = 1.8  Hz, demonstrating the location of the secondary 

acetoxy-group on  C-15.

Reduction of spiramine A (3) with sodium borohydride afforded a triol  (7), which was not 

identical with dihydroajaconine  (8).7) Oxidation of spiramine C (5) with manganese dioxide 

followed by reduction with sodium borohydride in methanol gave a triol, which was identified as 

dihydroajaconine (8) by spectroscopic analysis including optical rotation  [ƒ¿]19D  -36.6•‹ (c  1.2, 

 EtOH);  lit.7):  [ƒ¿]24D  -35.5•‹ (c  1.0,  EtOH). Except for the stereochemistry at C-19, this 

confirmed  3, as the absolute structure for spiramine A. Three-dimensional single-crystal X-ray 

analysis (Fig. 1) provided the total structure for spiramine A (3) including the stereochemistry 

of the oxazolidine  ring.8)
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1 2

3, R = Ac

5, R = H

4,  R1 = H, R2Ac 

6,  R1 = H, R2H 

9,  R1OAc, R2 = H 

10,  R1OH, R2 = H

7,  R1 = H, R2 = OH 

8,  R1 = OH, R2 = H

Table  I.  13C Chemical Shifts for Spiramines 
A(3),  B(4),  C(5), and  D(6). 

Spiramines

Fig. 1. The Molecular Structure of Spiramine A  (3).
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Spiramine B (4)  C24H33NO4, mp 129 - 131•Ž (from  hexane),  [ƒ¿]25D-159.5•‹(c  0.9,  benzene), 

epimerized at  C-19 in polar solvents such as methanol to give a pair of  C-19 epimers, spiramine A 

and  B, in an approximate ratio of  1:  1. Thus, structure 4 was assigned to spiramine  B. A close 

inspection of 13C chemical shifts (Table I) for the carbons of the oxazolidine ring in 

spiramines clearly revealed that the stereochemistries at C-19 of spiramines C and D correspond 

to spiramines A (3) and B  (4)  , respectively. This suggests the structure  5 for spiramine C and 6 

for spiramine  D. 

Two closely related alkaloids, spiradines F (9) and G (10) have been isolated from 

Spiraea japonica L.  fil.9) However, the corresponding epimers at C-19 have not been reported.
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