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Summary : The [,!Iotoreduclive cyclization of w-unsaturated aldrhydes is an efficient 
whicfl leads to sttbstitueed CydQQ~kQnQh’. 7’hiS process iS used QS Q COflVenient Qpp?‘OQCh t0 

molecules. 
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We prcviousiy reported that &E-unsaturated ketones can undergo photoreductive cyclization 

in the presence of tertiary amines or hexamethylphosphoric triarnide (HMPA)'. Polycyclic skeletons 

have been produced by this photochemically induced radical cycliz.ation, and used in natural 

products synthesis 2y3 I:urthermore, . this reaction proved to be an excellent approach towards 

furofuran skeleton’. 

Thr replacement of a ketone by an aldehydc group should not only favour the reduction 

process but also allow the formation of cyclized products substituted by a secondary alcohol 

Irquation 11. 
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We report now that the photoreductive cyclization of unsaturated aldehydes is indeed an 

efficient process. 

The unsaturated aldehydes were prepared according to scheme 1. 
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Scheme I 
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(a) i: n BuL1 (2.2 eq), Ts$lSCI (2.2 eq), TtlF, -20°C ; ii: CH3C02H, 3N (86%); (b) PCC (1.5 eq), CH2CI2, 

molecular sieves 4 )I, 0°C (85%); (c) i: LDA, THF/-45OC; ii: HMI’A (3 eq), Br-CH2-(CH2)p-CH=CH2, 

-IS”<: (7il”h): (d) 1: Li,\lH4 (1.5 cq), THF, 0°C; ii: ‘CC (1.5 eq), CH2C12, molecular sieves 4 A, RT 

(75SL); (c) i: LDA, THF, -7X’C; ii: Hrm(Cti2)3-C:CH, -78°C (70?6). 

Bheri 2 IS irradiated in acetonitrile in the presence of triethylamine (5 eq), a mixture (I:l) 

of two alcohols I I arid 12 is obtained (equation 2). This unexpected absence of stereoselectivity 

implies that the hydrogen abstraction by the vinyl radical intermediate is not sensitive to steric 

hindrance4 appearing in the final product. 
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steric factors might be more important. The replacement of HMPA by triethylamine-acetonitrile 

induces a modification of the stereoselectivity as it has already been observed for the reductive 

cyclization of unsatttrated ketones’. 

Ttte protonation of a radical anion such as A by Et-$-CH2-CH3 is known to be a \‘ery fast 

process8 which can compete with the cyclization step. When the reductive cycliration is carried out 

in f:t3N-MeCN, the decrease of the selectivity can he explained by a protonation of A into B prior 

to the cyclization. Due to the protonation of the oxygen in B, the electronic repulsion between the 

oxygen and the ethylenrc bond is then reduced and the stereoselectivity minimized. 
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This mild radical cyclization represents one of the few methods for obtaining func-tiona- 

lized spiranir molecules. 
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