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In our investigation of modification of the norditerpenoid alkaloids, cleavage of the 
C(17)-C(7) bonds is the key reaction.  Ref. [1] gave a systematic summing-up about the 
cleavages, including pyrolysis of N-oxides2, pyrolysis-reduction3, photolysis-reduction4, 
rearrangement-reduction5, oxidation-reduction3c,6 and neighboring group participation7.  
However, most of them led to the complicated products5, with low yields or difficult 
purification.  In this paper, we report in details on the cleavage of the C(17)-C(7) bonds 
in the aconitine-type norditerpenoid alkaloid yunnaconitine 3 via rearrangement of 
chloroaminine 5. 

In 1973, Yatsunami, et. al reported the successful cleavage of the C(17)-C(7) bond 
in kobusine into 2 via rearrangement of chloroamine 18.  Examination of the Dreiding 
model shows that the C(17)-C(7) bond in 3 was stereochemically similar to the 
C(20)-C(14) bond in kobusine, leading to a route for cleavage of the C(17)-C(7) bond in 
3 as showed in Figure 1.  According to Ref. [9], treatment of 3 with KMnO4 afforded 
compounds 710 (20.5%), 810 (30.5%), and the desired N-deethyls 4. Reaction of 4 with 
NCS at rt. for 1 h gave chloroamine 511 (85.7%).  Refluxing 5 in 1.2 mol/L NaOMe 
solution. under N2 for 24 h according to Ref. [8] gave complex products, which are not 
responsive to modified Dragendorff's reagent, suggesting a deamination to be happen 
during the reaction.  Only an aminoalcohol 912 was afforded when treatment of 5 at 
room temperature. under similar conditions. 

Treatment of 5 in 1.2 mol/L NaOMe was under microwave irridation for 30 
seconds gave a complex product, from which two components mixture was isolated.  Its 
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13C NMR spectra showed two sets of similar signals.  The 1H(13C) NMR and IR spectra 
of this mixture also showed the presence of two types of imine moieties [-N=CH(17) and 
–N=CH(19)] [δH 8.09 (8.08) (1H,s); δC 162.2 (163.1) d; 1655 cm-1].  This suggested that 
the mixture consisted of the desired product 613 and compound 1013.  In addition, its 
mass spectrum displayed the molecular ion peak at m/z 489 and its isotopic ion peak at 
m/z 491 (two peak high ratio=3:1) for 6, and the characteristic ion fragments at m/z 453 
(M+), 422 (M-31), 436 (M-17), 435 (M-18) for 10.  Finally, structures of 6 and 10 were 
deduced on the basis of careful assignments for their 1H-(13C-) NMR and DEPT spectra.  
This is a novel approach to cleavage of the C(17)-C(7) bonds in the norditerpenoid 
alkaloids. But, it is still necessary to promote the yields of the desired products. 

 
Figure 1. 
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