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Abstract - - -  Irradiation of stilbenes 1 1 )  with amino alcohols or 

amino acetaldehyde diethyl acetal in the presence of p-dicyano- 

benzene gave the corresponding N-substituted 1.2-diarylethylamines 

(2) in good yields. The resulting benzylamino alcohols and benzyl- 

amino acetals were treated with CF SO H and gaseous BF3, respec- 
3 3 

tively, to give isoquinolines ( 4 .  5 and 6). 

A large number of synthetic approaches to isaguinolines have been developed for 

many years.' in recent years, a new approach for heterocyclic ring construction 

has been grown in photochemistry.2 We have developed a direct photoamination with 

amines which proceeds by a mechanism involving nucleophillc addition of amines to 

the cation radical of substrates (St.) generated by photochemical electron 

transfer to an electron acceptor ( A )  (Scheme I ) . ~  A s  the photoamination provides 

a versatile and useful tool for the direct introduction of amino group into 

electron-rich substrates, w e  attempted to apply the photoamlnation to the 

synthesis of heterocyclic compounds. Benzylamino acetals and benzylamino alcohols 

have been found to be important precursors of such isoquinolines as isopavine and 

benrylisoquinoline  alkaloid^.^ Herein, w e  wish to report the preparation of these 

Scheme 1 



precursors by the photoamination of stilbenes (1) with bifunctional alkylamines 

and the following cyclization by CF SO H or BF3 3 3 

An acetonitrile-benzene-water (7:2:1) solution containing la-c, p-dicyanobenzene 

(DCNB), and an amine was irradiated through a Pyrex by a high-pressure mercury 

lamp to give the corresponding N-substituted 1,2-diarylethylarnine !2a-f) in good 

yields except for the case of lc, as shown in Scheme 2 and Table 1. 2-Hydroxy-l- 

propylamine, 2-hydroxy-2-phenylethylamine, and 2-ethanolamine were used for the 

synthesis of benzylamino alcohols (2a-c), whereas amino acetaldehyde diethyl 

acetal was used for the synthesis of benzylamino acetals (2d-f). It should be 

noted that these bifunctional alkylamines readily added to 1 without reactions of 

the other functional groups. The photaaminatlon of lb and lc occurred at the 

benzylic position of phenyl group with high selectivities. 

Scheme 2. 
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Table 1. Photoamination of 1 with Bifunctional ~lkylamines~) 

run 1 H 2 N C H ~ R ~  2 (yield/%)b' recov. recov. of 

no. of 11% DCNB/% 

1') la H2NCH2CH(OHlMe 2a (93) 6 98 

2') la H~NCH~CH(OH)P~ 2b (82) 7 96 

3 la H2NCH2CH20H 2c 197) 0 9 3 

4 la H2NCH2CH(0Etl2 2d (86) 1 91 

5 lb H2NCH2CH(OEt)2 2e 173) d 1 7 9 5 

6 lc H2NCH2CH(OEtl 2f (30) 5 7 9 4 

a) An acetonitrile-benzene-H20 (7:2:1) solution (100 ml) containing 1 (5 

mmol), DCNB (5 mmol), and the amine (25 mmol) was irradiated for 8-45 h. 

b) Isolated yields based on 1 used. c )  For an acetonitrile-benzene (8:2) 

solution. d) Accompanying the formation of 14 % yield of N-(1-p-methoxy- 

phenyl-2-phenylethy1)amino acetaldehyde diethyl ether. 

It is proposed that the photoamination of 1 proceeds by a mechanism shown in 

Scheme 1; the cation radical of 1 (It.) generated by photochemical electron 

transfer to DCNB are nucleophilically attacked by the amine followed by the one- 

electron reduction of aminated radical by the anion radical of DCNB to give the 

final products. Therefore, the regiochemistry of amination can be attributed to 

the population densities of positive charge in 1"; thus, the amino group was 

mainly introduced into the benzylic position of phenyl group of lb and lc where 

the highest positive charge might develop. 5 

The benzylamino alcohols (2.3 and 2b) were treated with CF3S03H to give the benzyl- 

isoquinolines (4a and 4b), in 72 and 98% yields, respecti~ely.~ N-Methylation of 

2d and 2e was performed with HCHOlHC02H to give 3a and 3b, in 98 and 69% yields, 

respectively. The cyclizatian of benzylamino acetals was performed with gaseous 

BF3 which has been used for the cyclization of several benzylamino acetals by 

~ i n o t ; ~  the treatment of 2d and 3a with BF3 in CH2C12 gave isopavines (5a and 5b) 

in 80 and 89% yields, respectively.' But mineral acids were not effective for the 

cyclization of these benzylamino acetals. Moreover, the treatment of 3b with BF3 

gave the isoquinoline ( 6 )  in 28% y i e ~ d , ~  whereas the reaction of 2e with BF3 gave 

the ""tractable materials. 

Thus, it is found that the photoamination of 1 is a convenient method to prepare 

isoquinoline precursors such as benzylamino alcohols and benzylamlno acetals. 
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