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Abstmct: 3-Methyl-la, 7b-dihydro-IH-cycloproplclisoguinoline is formedfmm tmns-2-(2-acetylphenyl)cyclopropylnminc 
generated in situ. The mechanism for this reaction appears to involve the formation of a cis-arylcyclopropylamine via a 
homoco&gited intermediate. 

As part of a current synthetic programme aiming to produce 2-arylcyclopropylamines with ability to 

stimulate 5-HT IA-receptors’ we attempted to form amino derivative (*)-I by treatment of (lt)-2* with fluoride 

ion’. This deprotection reaction produces a primary trans-2-arylcyclopropylamine from several other 

derivatives closely related to (+)-2.2 However, the only product isolated from the reaction mixture was 

isoquinoline derivative (+34 and no (*)-1 was observed. Apparently, the stereochemistry of the cyclopropyl 

ring moiety had isomerized from truns to cis and ring closure had occurred, possibly by a condensation 

reaction. 
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NHCOO(CH&TMS 

(k)-2 (i)-3 ’ 

i: Methyl acrylate, (o-tolyl)$‘, Pd(OAc)z, Et3N (91 46). ii: I. CH2N2, Pd(OAc)2; 2. NaOH/H20 (59 96). 
iii: 1. Ethylchloroformate, Acetone; 2. NaN3lH2O; 3. &, 4.Trimethylsilylethanol (73 %). iv: TBAF (34 %). 

The structure of (*)-3 was confirmed by its characteristic spectroscopic properties! NOE-measurements 

confirmed the cis-stereochemistry of the ring junction between the cyclopropyl and the isoquinoline moieties 

and the NMR signal of the en&C 1 hydrogen of (k)-3 appears at 6 0.25 ppm. a chemical shift expected for a 

proton positioned in an anisotropic pseudoaromatic field.5 Further, the appearence of a signal at 6 172.1 ppm in 

the 13C-NMR spectrum of (Q-3 is consistent with an iminecarbon. 
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previously described syntheses of derivatives of cycloprop[c]isoquinoline have predominantly been 

utilizing intramolecular cycloadditions with iminocarbenes generated from nitrlle ylides by either photochemical 

ringopening of azirinesGq or by 1,3-dehydrochlorination of imidoylchlorides.‘OJ* A few examples of 

cyclizations of cis-N-acyl-2-phenylcyclopropyhunlnes~~13 and is~thiocyanates’~ have also been reported. 

In order to investigate the mechanism of the observed ring forming reaction we preparedthe enantiopurc 

( lR,2S)-215 from 4,r6 and treated it with TBAF. The resulting product was identical to that formed from 

racemic 2 demonstrating that both stemogenic centres of the cyclopropyl moiety participate in the isomerization 

reaction. This indicates that the homoconjugated intermediate 5 is formed during the reaction. An alternative 

intermediate 6, formed from 1 via a 1,7-homosigmatropic hydride shift,“-” was rejected because of the 

inability of 1 to obtain a proper geometry for hydride transfer.2’*22 

[af,] [~~I 
5 

Further evidence for the participation of intermediate 5 in the ring forming reaction was obtained by an 

experiment in which (lR,2S)-2 was treated with catalytic amounts of sodium hydride in THF during 24 h. 

The resulting mixture consisted of 2 and 7 in a 93:7 ratio according to NMR- and GUMS-analysis. The optical 

rotation of this mixture was negligible ([alo -2.4“) as compared to that of the starting material ([alo -71.8*), 

demonstrating that both trunslcis isomerization and racemizatlon had almost certainly taken place. Most likely, 

the observed cisltrans ratio corresponds to the thermodynamic equilibrium mixture. 

(lR2.S2 NaH_ 
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On the basis of the above observations, the following mechanistic scheme may be proposed: Deprotection 

of (lR,2S)-2 gives the amine (lR,2S)-1 which is in rapid equilibrium with its enautiomer and both 

enantiomers of the c&isomer 8 via the achiral homuconjugated 5 (a similar cislrrans-isomerization has been 

observed in the aminocyclopropyl sulfoxide system”). The thermodynatnicaIly less favoured &-isomer 8 has 

the ability to attack the carbonyl function and form amino19 which loses water, thus providing the driving 

force for the reaction. 
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