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Abstract: Using oxidation with KMnO4, KMnO4/acetone-H2O, NBS, followed by Polonovsky 
reaction and imine formation, the N-deethylation of six norditerpenoid alkaloids 6-epi-forsticine, 
yunnaconitine, 3,13-diacetylyunnaconitine, 13-dehydroxy-indaconitine, indaconitine and 
3-acetylpseudaconine are reported in 36-60% yields. 
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The norditerpenoid and diterpenoid alkaloids are a group of highly oxygenated and 
complex natural products.  They not only have important pharmacological activities 
such as analgesic, local anesthetic, anti-inflammatory and antiarrhythmetic1, but also 
may set off a lot of interesting chemical reactions2.  In order to search for high activity, 
low-toxicity compounds and conversion of the skeletons, we are carrying out the 
structure modifications of the aconitine-type norditerpenoid alkaloids.  In this case, the 
N-deethylation is one of the most common reactions.  Reference [1c] gave a systematic 
summing–up of the N-deethylation for the norditerpenoid alkaloids.  Most common 
oxidizing reagents such as KMnO4, Ag2O, NBS, Hg(OAc)2, CrO3/pyridine were used for 
this purpose.  In addition, an N-deethylation of the norditerpenoid alkaloid N-oxides via 
Polonovsky reaction also was reported.  But, oxydation of the norditerpenoid alkaloids 
with KMnO4/acetone-H2O as reported in Ref. [1c] gave complecated resultants with low 
yields depending upon the reaction conditions.  In this paper, the N-deethylations of six 
norditerpenoid alkaloids 6-epi-forsticine 14, yunnaconitine 9, 3,13-diacetylyunnaconitine 
11, 13-dehydroxyind-aconitine 13, indaconitine 16 and 3-acetylind-aconitine 18 were 
reported by using different oxidizing reagents (KMnO4, KMnO4/acetone-H2O, NBS), 
Polonovsky reaction and imine formation methods. 

Reaction of 6-epi-forsticine 1 with m-CPBA gave the N-oxide 25, 2 in DMF-H2O 
solution was irradiated using microwave for 2 min to afford a main product (64%).  Its 
mass spectrum showed the molecular ion peak at m/z 435 (9%).  The 1H- and 13C-nmr 
spectra indicated the presence of an O, N-mixed acetyl moiety [H 4.36 (1H,s); c 

92.0d], resulting in establishing the structure as 36.  Figure 1 showed the possible 
process of formation for 3.  When 1 was kept in DMF-Ac2O solution in refrigerator for 
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48 h, or oxidized with KMnO4 or K3Fe(CN)6 at room temperature for 15 min (or 4 h), the 
main product was still 3 rather than the desired one. Oxidation of 4 with KMnO4 at (pH 8) 
at room temperature for 30 min gave the desired products 57 (17%) and the by-product 68 

(22%). Similarly, oxidation of 7 with KMnO4 gave 89 in 62% yield.  Under the same  
 

Figure 1 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
conditions, the N-deethylation of 9 and 11 occurred and gave the desired products 1010 
and 1211 in 38% and 39% yields, respectively.  When 13 was oxidized with m-CPBA, 
only 14 in low yield were afforded.  But, reaction of 13 with KMnO450% acetone 
water12 at room temperature for 6.5 h leads to the main product 1413 (36.7%).  
Polonovsky reaction of 13-dehydroxy-indaconitine N-oxide 15 with Ac2O at 70℃ for 3 
h, in addition to 14 (28%), one more polar minor unidentified compound was isolated.  

According to Ref. [12], oxidation of indaconitine 16 with KMnO4 in 50% acetone 
water solution afforded the desired compound 1714 (19.3%).  The experiments indicated 
that the yield of the N-deethyl products starting from the norditerpenoid alkaloids via 
oxidation with KMnO4 was greatly affected by the reaction conditions.  As exemplified 
by yunnaconitine 9, our research showed that the N-deethyl products in more than 50% 
yield could be given when the reaction proceeded under the following conditions : 
substrate 9 / KMnO4 (Mol / Mol)=1:1.15, reaction time 1.5 h, temperature 15℃ in 50% 
acetone water solution. 

To our surprise, attempt to prepare 14-dehydro derivative starting from 
3-acetylpseudaconine 18 using NBS leads to the N-deethyl 1915 (59.0%) and imine 2016 

(30.0%). Catalytic hydrogenation of 20 resulted in at least over 80% yield of 19.  This 
seems to be a useful method for the N-deethylation of the norditeropenoid alkaloids.  

In summary, we find that in the N-deethylation of the norditerpenoid alkaloids, the 
yields of the resulting products being greatly dependent upon the used reagents, reaction 
conditions and methods, especially in the KMnO4 oxidation and Polonovsky reaction.  
In addition, the N-deethylation using NBS oxidation-catalytic hydrogenation under very 
mild conditions leads to the desired products at least in over 80% yields. 
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