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owing to a high exothermioity, singlet diradical cyclization shouM be fast relative to conformational equilibration7 As 

a result, the stereochemistry of the singlet reactions will reflect dihydroisoquinolinium salt conformer populations 

especially in highly viscous media.E Molecular mechanics calculations suggest a small energy differences between 

the IWO conformers 1~ and It (Scheme 2) of the starting salt which serve as direct precursors of the respective 

diradical conformers 2c and 21. The comparatively low stereoselectivity observed in glassy solution where bond 

rotation would be very slow relative to diradioal coupling reflects this. 

Table 1. Stereochemistry 01 Photocyclization of Dihydroisoquinolinium Perchlorate 1 

Solvent Irradiation Conditions Berbine Stereoisomer 

Method/Temperature/State Ratio (3:4) 

CHsCN DirecU20WSolution 1:2.4 

CH$N DirecV50WGlass I :1.3 

25%CH2C&CH$N Died/SODC/SoMiin 1:2.3 

CHsCN Sensitized/20W Solution 1 r4.0 

CH2Cl2 Direct/20°C/Solution 1:2.5 

CH30H Direct/20°C/ Solution 1 :l .a 

CH30H DirectkSOWSolution 1:i .9 

CF3CH20I-l Direct/20°C/ Solution 1:1.7 

CF3CH2OH Sensitized/20°C/ Solution 1:6.0 
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In contrast, diradical 2 delivered as a triplet in the xanthone sensitized processga can undergo conformer 

equilibration (2c,‘2t) since intersystem crossing is required prior to cyclization. This factor alone can not be 

responsible for the higher stereoselectivities of the sensitized reactions since it is difficult to see why there would 

be a greater preference for pre-trans conformer 2t in the triplet diradical as compared to for It in the starting salt.gb 

However, the enhanced selectivities of the triplet processes might be due to a novel stereoelectronic control of 

intersystem crossing (ISC) rates. This view finds 1s origins in the combined results of Scaianoloa and Doubledaylob 

which suggest that ISC occurring by the spin orbital coupling mechanism’ ’ and transforming triplet to singlet 

diradicals has a rate which is inversely dependent upon the distance between the odd electron centers.‘* In 

addition, these workers suggest that singlet diradicals produced by ISC undergo bonding faster than 

conformational relaxation. Model inspection suggests that interaction between the radical centers in triplet diradical 

conformer 2t can be greater since the orbital orientation (pseudo axial) required better preserves benzylic and 

amine stabilization of the a-amino radical center and is consistent with the steric requirements of the side chain 

benzylic radical. Thus, the preference for formation of 4 in the sensitized reactions might arise from a larger rate for 

ISC associated with pseudo-axial approach to the tetrahydroisoquinolinyl center in the triplet diradical and rapid 

bond formation in the singlet diradical thus formed. 

Clearly, this proposal requires extensive testing before tt can be accepted and used as a predictive method. 

In any event, it is clear that SET-induced photocyclization reactions which proceed via the intermediacy of diradicals 

can display useful degrees of sterecselectivity depending upon the multiplicity of the reacting excited state and 

corresponding diradical intermediates. 

Scheme 2. 
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