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Bhsllact- Nitrogen and oxygen mntaining heterocycles can be functionalized by 

mercury photosensitbation. 

Mercury photosensitized dehydrodimerirationi has recently been shown to be a synthetically 

useful procedure2. The homo and cross mupling of mmpounds such as alcohols, ethers, alkanes, 

and silanes for example, has yielded many interesting directly functionalized mmpounds obtained 

only with mmparative difficulty by more mnventional methods. For example, methanol and 

cyclohexane yield cyclohexyimethanoi (eq. 1). which is easily separable from the acmmpanying 

homodimers, thanks to the large polarity differences involved. The substrates are refluxed 

with a drop of mercury in a quartz reactor. Irradiation of the vapor phase with 254 nm light 

yields involatile dimen, which mndense and return to the bulk liquid and are protected from 

further reaction, the Hg' reactions being much slower in the l~quid phase. The setup is described 

in more detail elsewhere2cd. 

We now find that amines display a similar reactivity pattern to their oxygen containing 
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analogues. Hg' reaction of amines is espsclally effkient in the case of cyclic amlnes. For 

example, pyrroliine dimerizes to give 1 (eq. 2). New C-C bonds are formed ato the 

heteroatomic nitrogen atom. Piperidine yields 2 (eq. 3). Both mmpounds react to high 

conversion and yield Fable I), 
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aReacfion cond.: I .5 L qua* tube. 128 W low pressure photoreactor, reflux 

b ~ i e l d  is higher at lower ternprature, but at expnre of convem~on. 

and the dimen have potential use as chelating diamines. By passing 2 over mpper chromite 

catalyst in hydrogen at 400"c3, we obtained 2.2-bipyridyi (71% conversion, after one pass) 

end in high yield @90%) (eq. 4). 
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It is also possible to cross couple amines with other classes of compounds, to the same high 

conversion and yield. For example, the reaction of pyrrolidine and cydohexane yields 3 and 4 

(eq. s ) ~ ,  compounds not previously obtainable in one step from such simple  method^^.^. The 

cross-dimers are easily separable from the accompanying homo-dimers. The arnine dimers are 

removed by washing with water, and Ule cross-dimen are then extracted from the organic phase 

with dilute acid. 3 and 4 can be separated by column chromatography. Piperidine and 
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u-0 (*) + 0-0 + bicyclohexyl 7 7. ( 5 ) 

cydohexane react similarly to pmduce the analOQOUs cross-products 

Cyclic ethers such as THF, pdioxine, and s-tiixane also react in an analogous way. So, for 

example. 5-trloxane can be cross-dimeriled with pyrrolidine to give the prolinal derivative 

shown in eq. 6, a light yellow oil smelling of mrn chips, as the cross dimer in 40% yield. (13c 

nmr: 92.7, CH20; 103.2, CHO; 59.6, CHNH; 46.2, CH2NH; 24.8 and 25.6, PCH2 groups Of 

A notable feature of equations 5 and 6 is that they are also alkane functionalization reactins. 

Alkane C-H activation is an area of current interest7. The reaction proceeds by C-H bond 

homolysis foliowed by remmbination of radicals. Aikene products of radical disproportionation 

are not seen because they are scavengeU by H atoms formed duhg the initial C-H bond 

cleavage2d. 
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