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Abstract. A simple synthesis of 3,7_disubstituted-IJ-di~yclooc~es from p-toluenesulfonamides 
and 3chlaro-2chl~ethylpropene has been developed. Unusual transannular reactions in these eight- 
membered ring intermediates provide easy access to novel 3,7-diaza[3.3.0]bicyclooctane and 3,7,10- 
heterocyclic{3.3.3]pmpellaue ring systems. 

IlltTOdUCtiOIl 

By conventional methodologies the synthesis of heteroatom-containing tricyclic compounds 

conjoined in a carbon-carbon single bond (propellanes) is frequently a very challenging task23 In the 

course of on-going investigations in these laboratories the sharp contrast in behavior between 1.5- 

bismethylenecyclooctane 1 and the related ditosyl derivative of 3,7-bismethylene-1 ,Miazacyclooctane4 

2 towards various reagents was noted. This repott describes some unanticipated products obtained from 

2, their characterization, and the synthetic advantage they offer as a means of gaining entry in the 

relatively inaccessible 3,7-diaza[3.3.0]bicyclocctane and 3,7,10-heterocyclic[3.3.33propellane ring 

systems.5 The latter are important as potential bifunctional mimics of transaminases.6 

Ts- N: N-TS 

Results and Diion 

The 3,7-diaza[3.3.0]bicyclooctanc ring system has scarcely been investigated and the one 

mported example in the literature was prepa& by a lengthy multi-step synthesis.2 Ring contractions7 to 

dlazepines and pipcridines have ptwiously been observed in diazdne chemistry.8 but transannular ring 

closures to bicyclic systems appear to be unknown. A marked propensity to undergo transannular ring 
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closure is found in both 1 and 2, but quite dissimilar products are obtained9 The reaction of 2 with 

bromine, for example, gives 1.5dibromomethyl-3,7-diazabicyclo[3.3.O]octane 3 as the only product, 

whereas 1 gives bicyclo[3.3.l]nonane derivatives. to Further reaction of 3 with sodium sulfide in 

dimethylsulfoxide, for example, provided a facile route in 80% yield to the N.N’-di-p-toluenesulfonyl- 

3,7-diaza-lO-thia[3.3.3]propellane 4. 
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When 2 was treated with lithium aluminum hydride, in an attempted reductive detosylation to 

prepare the parent 3,7-bismethylene-1.5~diazacyclooctane, the strong proclivity of this system to undergo 

transannular ring-closure was again apparent. The reduction of the tosylamido function was 

accompanied, to our surprise, by the reduction of the exomethylene groups. NMR and mass spectra 

confirmed the structure of the product as 5. While we are aware of no precedent, l l the formation of this 
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bicyclic system can be rationalized, mechanistically, in terms of a hydride attack at one of the exocyclic 

methylene carbons followed by transannular anionic ring closure. Indeed, the product of this reduction 

when quenched with D$B led to the incorporation of deuterium in one of the methyl groups. Similarly, 

reduction with LAD followed by Hz0 quenching also led to incorporation of deuterium in one of the 

methyl groups, while D20 quenching resulted in both methyls as isotopically labeled -CH2D group~.~~ 
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To extend the considerable synthetic potential that these cyclization reactions have in the 

construction of difficultly accessible structures. 2 was subjected to ozonation to aff& the dilcetone 6. It 

should be noted that 1.5diazacyclooctane-3.7-diones can not be prepared by oxidation of the 

corresponding readily available 3.7~diols. 13 This ozonation was followed, in successive steps, by 

oximation to 7 and oxidation to give the ring-closed vicinal dinitro derivative, 1,5-dinitro-3,7- 

diazabicyclo[3.3.0]octane, 8. Similar transannular reactions of bisoximcs have been described by 

Paquette,14 Zajacls and recently by Camps, et al.5 

TS 

2 6 7 8 

In conclusion, a convenient preparation of 3,7-functionalizcd-N,N-di-p-toluenesulfonyl- I,5 

diazacyclooctanes has been developed. These intermediates, through unusual transannular cyclizations, 

provide easy access to the little known 3.7~diaza[3.3.0]bicyclooctane and 3,7,10-heterocyclic- 

[3.3.3]propellane ring systems. The scope and utility of these reactions are under active investigation in 

these laboratories and will be reported in mom detail in the future. 
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