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Sciences 

Surmaary: The title alkaloids were isolated from Spiraea japonica, and their 
absolute stereostructures were elucidated by chemical, spectral, and x-ray 
crysta I lographic methods as 1 and 2. Although both 1 and 2 exist as a single 
epimer with the 19(S) configuration in the solid state, fast equilibration 
occurs in solution to form a pair of Cl9 epimers in an approximate ratio of 1:l. 

As part of our continuing research on Chinese medicinal plants, we have recently isolated 

eighteen C20-type diterpene alkaloids from Spiraea japonica L. f. var. fortunei (planchon) 

Rehd. Fifteen of these alkaloids had previously unreported structures and were designated 

as spirasine I to XV. Of the three remaining alkaloids, two are the previously reported 

spiradine A1 and spiredine. 2 The third, the N-chloromethyl quaternary salt of spirasine IX, 

is tentatively regarded as an artifact since CH2Cl2 was used in the extraction. It should 

be noted however that spirasine IX failed to react with CH2Cl2 after prolonged reflux. In 

this note we wish to discuss the structures of spirasine V(1) and VI(2), a pair of C-16 

stereoisomers. 

1 R,=CH3, R,=OH 

2 R,=OH, R&H, 
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The NMR spectra of spirasine VI was completely consistent with structure 2, but the 

spectra of both spirasine V and VI were complicated by Cl9 epimeric forms in solution. 

The 1H NMR spectra showed this quite clearly, and the existence of an epimeric pair is best 

exemplified by a pair of signals at 64.25 [19(S)] and 3.68 [19(R)] for the Cl9 proton in a 

ratio of approximately 1:l. Comparison of the multiplet pattern between 2.8-4.2 ppm (5H’s) 

with that of spiredine confirmed the presence of an iso-type oxazolidine ring in spirasine 

V and VI. Treatment of spi rasi ne V(1) or VI(2) with ethanolic HCI gave the corresponding 

salt of the carbinolamine type (3)6 where only one epimeric form [19(S)] is possible because 

of the constraint of the newly formed N to C-6 bond. Apparently the 19(R) epimar was converted 

to the 19(S) via the intermediate immonium ion formed by opening the oxazolidine ring. 

The salt shows no carbonyl absorption in the IR and can be converted back to the free base 

by treatment with silver oxide. 

The relation of spirasine V(1) and VI(2) was shown to involve the stereochemistry of 

the hydroxyl group at C-16. When spirasine V (1) was dissolved in acetic acid containing 

perchloric acid and allowed to stand at room temperature overnight, dehydration product 4 

and some spirasine VI (2) were formed in addition to starting material. Spirasine VI (2) 

behaved similarly. The 13C NMR spectra of both spi rasi ne V and VI displayed a number of 

signals for C-19 and its close neighbors which were doubled due to the presence of a C-19 

epimeric mixture. The 6C values of the stereochemically homogeneous HCI salts are given in 

Table 1. The preferential shielding of the y-carbons7 (C-11 and C-13 in both V and VI) 

which are in close proximity to the C-17 methyl group can be used as guides in the assignwnt 

of the stereochemistry at C-16. However, this is a subtle analysis and subject to misintor- 

pretation. The x-ray analysis, which showed that the B-ring of spirasine VI had a half-chair 

conformation, was crucial in this regard. Atoms C-5, C-6, C-7, and C-10 are essentially 

planar, and, in the conventional view, atom C-Q is above this plane and C-8, below. If 

this conformational preference persisted in solution, it would satisfactorily account for 

the difference in AE values (0.24) since the a-hydroxyl at Cl6 (structure 1) is expected to 

give a more negative contribution. It is also interesting that in the solid state the free 

base of spirasine VI (2) exists exclusively as the 19(S) epimer. Cases of a crystalline 

mixture of epimers are known. 8 
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Al I of the 6-keto containing spi rasines showed a negative CD extremum at ca. 290 nm 

which was quenched by the addition of acid. Correlation with known structures9 has led to 

the assignment of the absolute configurations for spirasines V and VI embodied in the 

structural formulas 1 and 2. 
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Table 1. 13C NMR data for spirasine V (1) and spirasine VI (2) HCI salts* 

Carbon 1 2 3 4 5 6 7 a 9 10 

1 40.4 17.3 33.8 38.9 59.8 104.8 26.3 39.9 34.4 47.8 

2 41.4 17.8 34.5 40.9 60.4 105.6 27.0 40.9 35.3 48.5 

Carbon 12 13 14 15 16 17 ia 19 20 21 

1 47.6 24.4 39.3 40.1 68.5 27.2 21.3 104.8 73.3 43.3 

2 48.0 20.8 39.9 41.4 69.4 28.8 22.1 105.2 73.7 44.2 

*Chemical shifts in ppm downfield from TMS; solvent CD3OH; 25.1 MHz 
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