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The Smiles rearrangement at the Cs-position of protoberberiniun salt' prompted us to 

examine a substitution reaction at that position. We now wish to report a new and unusual 

amination of 6- or 8-alkoxyisoquinolinium salts. Treatment of such salts with primary amines 

produces 6- or 8-aminoisoquinoliniun derivatives. The reaction proceeded in refluxing ethanol 

or in refluxing methanol for 2 to 72 hours using 4 to 40 folds moles of amine, g-3.. a 

mixture of dehydrocorydaline chloride(la)(0.2 g), ethanolamine(2 ml) and ethanol(6 ml) was - 
refluxed for 2 hr to give 9-(2-hydroxyethyl)amino derivative@a)', mp 242-245O(dec), in 90% 

yield, whose bromide@, mp 233-236'(dec), was identified with the Smiles rearrangement 

product@)'. Other examples of this reaction are shown in TABLE. Using benxylamine, 2,3,10,11- 

tetramethoxy-5,6-dihydrodibenzo[a,g]quinolizinium chroride(3, mp 220-222'(dec), obtained from 

fl-xylopinine(5a)' gave ll-benzylamino derivative(q), mp 245-250"(dec). Reduction oft with 

sodium borohydride in methanol followed by catalytic debenzylation led to the known ll-amino- 

tetrahydroprotoberberine derivative(5b)', mp 225-228". - 
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3 R=NHCH2CsH5 

z R=OMe 

5b RINHz - 

The CS- and Cll-positions ,of protoberberiniuw salts are respectively corresponding to the 

Cs- and Cs-positions of isoquinoliniua salts(fl) being as an essential partial structure for 

this amination. These positions are activated by the presence of C= k = group and the CI- 

position of 5 is considered to be in less steric hindrance than the &position of 4. 
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la_A i: demethylation 

ii: afflination 

To test the generality of this amination, N-aethylpapaverinium iodide(7a) was treated with 

propylamine. C-Propylamino derivative(&), mp 210-215*(dec), was obtained in 9O%yield. Other 

Gino-~~verine derivatives obtained by this route are indicated in TM&E. ~ination of 

~~~l~r~nine ch10ri~(~~ with p~pyla~ne afforded pr~inantly one pr~uct(~, 

characterized as picrate, mp 166-168". 4ic13 3320 an"* Vet" 3400 cm-l, in 85% yield, in 

which the methylenedioxy group of gwas cleavaged to form an e-hydroxypropylamino group. 

On the other hand, an attempted amination of la with pyrrolidine gave I)-desmethyldehydro- - 
corydaline(&)' in 90% yield besides N-methyl-pyrrolidine whose picrate was identified with an 

authentic sample. Other secondary amines and tert.-butylamine reacted with la as well as 

pyr~lidine. Using sec.-butylamine, 121 affor&G products, 9-~-butyl~no derivative@), 

mp 23&240°(dec)(yield, 20%) and &(64%). From these results, it depends on the steric factor 

of the using amine whether the nucleophiles attack the Cs-position or the CHj(Me)-group 

of CI-OMe group ofk as shown in la_A. Pmination of &with pyrrolidine gave L-pyrrolidino 

derivative(~), mp 235-23R"(dec), in 45% yield because of the less steric hindrance at that 

position as described above. 

In a related experiment, norcorafyne chloride(l0)' was refluxed in methanol with benzyl- 

amine for 72 hours to generate predominantly one product(llJ, mp 245"247"(dec), in 85% yield. 

Reduction of 11 as in the case of 2 afforded g confirming the aminated position. 

Further investigation on this amination is in progress. 

1_(1 R=OMe 

_ll_ R=NHCHzCsHs 
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TABLE' 

StSr:i,ng Amine 
Solvent/ 
Reaction Time Product Yield oCl?5ec 1 

la 

la - 

la - 

la - 

U 

Ic 

Id - 

le 

If - 

7a - 

7a - 

lb 

H2NCH2CH2NH2 EtOH/ 2 hr 

PrNH2 MeOH/ 3 hr 

ByNHz EtOH/ 5 hr 

ByCHzNHz EtOH/ 4 hr 

BYNHz EtOH/ 2 hr 

HzNCHzCHzOH EtOH/50 hr 

ByNHz MeOH/ hr 

HzNCH2CH20H EtOH/ 3 hr 

H2NCH2CH20H EtOHI 4 hr 

H2NCH2CH20H EtOH/ 7 hr 

BYNH~ EtOH/ 6 hr 

ByNH2 EtOH/ 8 hr 

2d - 

2e 

B 

&l 

2h - 

21 - 

U 

2b - 

2b - 

&! 

7e 

E 

90% 

90% 

86% 

87% 

85% 

60% 

60% 

67% 

67% 

90% 

90% 

70% 

187-190 

214-215 

227-228 

205-206 

186-187 

250-255 

269-271 

233-236 

233-236 

215-217 

225-230 

140-145 

1) 

2) 

3) 

4) 

5) 
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