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Abstract- Protoplne undergoes electrophllic aromatic substitu- 
tion at C-12 by reaction with Br2/HOAc and HN03/HOAc. Simpler 

alternative methods for the obtention of dihydrocoptislne and 
13-oxycoptlsine from protoplne are also described. 

protopines3 are a group of alkaloids found in large quantities in most specles of 
Papaveraceae. Their reactlvity however, has been llttle studied. In fact, only 

three kinds of reactions of these compounds have been reported: 

a) Intramolecular cyclizatlon to obtain compounds with a protoberberine skeleton 
3 2 .  - 

4 b) Oxidation alpha to the carbonyl group to give 13-oxoprotopines j . - 

C) Cleavage of the N-7 to C-8 bond and formation of the corresponding deoxy- 
5 benzolns A . 

- 

The reactivity of pr 'Otl nes I is probably determl ned by the ;annular inter- 
6 actlon between the electron palr of the nitrogen and the carbonyl group , which 

7 1s enhanced in acidic media to give the cyclic structure 5 . It is therefore of 
Interest to perform new reactions t o  increase knowledge of the behaviour of these 
alkaloids. 

Protopine reacts very spec~fically under electrophilic aromatic substitution 



conditions, For instance, its reactinn with Br2/HOAc ironm temperature, argon 

atmosphere, 40 min) gave a product (92% yield) which crystallized from EtOH 
(mp 187OC) and was identified as 12-bromoprotopine 1 on the basis of its Spectro- 

scopic data8. Comparison of its NMR spectrum with that of protopine 5 shows a 
downfield shift of the C-13 methylene signal from 3.78 to 3.98 ppm and the disap- 

pearance of a proton from C-12. 
An analogous result was obtained when protopine 6 wa5 treated for 20 mln with 
HN03/HOAc (3:2 v/v) in HOAc. Thls reaction produced In 8 5  % yield 12-nitroprotopine 

8 8 (mp 180°C, MeOH), identified by its spectral data . Its NMR spectrum was very - 
similar to that of 12-bromoprotopine 1. 
Surprisingly, when protoplne 6 reacted with ClCOOEt (1:2) In benzene (reflux, 

argon atmosphere) the product obtained was dihydrocoptislne 2 (95% yield). Thls 
is a very interesting result because it constitutes the flrst one-step synthesis 

of dihydrocoptislne 9 .  Until now, at least two steps have been necessary to accom- 
plish this transformation, and with lower yields3a. 

tl~031HOAc - 
HOAc 

Br 
7 

When protopine was refluxed in EtOH containing 1 2 ,  crystalline 13-oxoprotopine 1 
was obtained in 86% yield as its corresponding hydroiodide, whose sublimation led 

to the formation of 13-oxycoptisine 113a in 80% yleld. The same product was ob- 
tained in similar yield when a solution of 13-oxoprotopine 10 in dioxane with a 
few drops of aqueous HI soiutlon was refluxed for 12 h. Thls approach constitutes 
a simpler alternative method for the synthesis of 13-oxyberberines. 
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8 .  A l l  new c o m p o u n d s  g a v e  s a t i s f a c t o r y  e l e m e n t a l  a n a l y s i s :  

1 2 - b r o m o p r o t o p ~ n e  1: w h i t e  p r i s m s ,  mp 187'C ( E t O H ) ;  2 4 6  a n d  2 9 4 :  

J m a x ( K B r ) .  1 0 2 0 ,  1 2 4 0 ,  1 4 5 5 ,  1 0 8 0  a n d  1 6 5 0  c m - l :  S ( C D C I ~ ) :  7 . 0 4 ( s ,  l H ,  H - 1 1 ) .  

6 . 9 8 ( s ,  1H, H - 1 6 . 6 3 ( s ,  l H ,  H - 4 1 ,  5 . 9 3 ( s ,  4H, 2xOCH20) ,  3 . 9 8 ( s ,  2H, H - 1 3 ) ,  

3 . 5 8 ( s ,  2H,  H - 8 ) .  3 . 0 5 - 2 . 7 5 ( m ,  2H,  H - 6 1 ,  2 . 6 8 - 2 . 4 5 ( m ,  ZH, H - 5 )  a n d  1 . 8 9 ( s ,  

3H. N-Me) ppm; m l e ( % ) :  4 3 3 ( ~ + ,  4 ) .  4 3 1 ( ~ + ,  4 ) ,  4 1 8 ( 2 ) ,  4 1 6 ( 2 ) ,  3 5 2 ( 2 ) ,  

2 2 8 ( 1 0 0 ) ,  2 2 6 ( 1 0 0 ) ,  1 6 3 ( 5 9 ) ,  1 4 8 ( 1 1 ) ,  1 4 7 ( 1 6 )  a n d  1 3 4 ( 3 4 ) .  

EtOH. 1 2 - n i t r o p r o t o p i n e  8: y e l l o w  n e e d l e s ,  mp 180°C (MeOH) ;  'Xmax . 2 4 6 ,  2 9 2  a n d  

3 4 2 :  a m a x ( K B r ) :  1 0 3 7 ,  1 2 3 3 ,  1 4 6 4 ,  1 5 1 5 ,  1616 a n d  1 6 5 5  c m - ' :  S ~ C D C I ~ ) :  7 . 4 0 ( s ,  

l H ,  H - 1 1 ) .  7 . 0 0 ( s ,  l H ,  H - l ) ,  6 . 6 7 ( s ,  l H ,  H - 4 ) ,  6 . 0 9  a n d  5 . 9 8 ( 2 s ,  4H, 2xOCH20) ,  

4 . 2 2 ( s ,  2H,  H - 1 3 1 ,  3 . 6 6 ( s ,  2H, H-81 ,  3 . 1 0 - 2 . 7 5 ( m ,  2H,  H - 6 ) .  2 . 7 5 - 2 . 4 5 ( m ,  2H, 

H - 5 )  a n d  1 . 8 9 ( s ,  3H, N-Me) ppm; m / e ( % ) :  3 9 8 ( ~ + ,  8 ) .  3 8 1 ( 6 ) ,  3 0 9 ( 6 ) ,  2 3 5 ( 6 ) ,  

2 1 9 ( 8 ) ,  2 0 5 ( 2 5 ) ,  1 9 3 ( 1 0 0 ) ,  1 7 6 ( 3 8 ) ,  1 6 3 ( 6 6 )  and  1 3 4 ( 4 3 ) .  
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