
Tetrahedron Letters No.54, PP. 4749-4792, 1970. Pergsmon Press. Printed iu Great Britain. 

n-ROU!tE To AZARICYCLICS 

Paul 

Department of 

III. RAMmk 'ME SOLVOLYSIS OF PRoTcBoA!iED NJGHLO 

G. Gassmen and John II. Dygos 

Chemistry, lhe Ohio State Uhiversity, 
columkm, Ohio 43210 

(Received in USA 8 September 1970; received in zI( for publicatios 26 October 1970) 

Recently, we demmstrated that nitrenium ions generated solvolytically from N-chloramines 

add intramlecularly to available double bonds to produce substituted azabicyclics. 
192 As 

part of our overall interest in the chemistry of N-chloranines in general and in their use 

in the synthesis of nitrogen containing polycyclics in particular, we have now studied the 

solvolytic behavior of protonated N-chloramiues in aqueous acid. We wish to report that 

the solvolysis of 1 in 1M sulfuric acid or 1M phosphoric acid differs cmsiderably from 

the solvolysis of &in aqueous tetrshydrofuraml Similarly, the solvolysis of 2,, which gave 

3 as the only major poduct in methanol, gave good yields of a bicyclic product when iouixed 

in 1M sulfuric acid. 

When lwas refluxed in either 1M sulfuric acid or 1Mphosphoric acidwe obtained a 

mixture of 5 2, snd 6,, which were present in the ratio of 1:13:8, respectively. The starting 

mine 4 and the bicyclic alcohol, Z, were readily identified by compsriscpl with authentic 
1 

samples. The epoxide, 63 was extremely unstable and decomposed extensively during both 

L 

vapor phase chrmatcgraphyaud 

basic alumina gave a sample of 

colum chromatography. 'owever , veryrapid chr:tcgraphy on ’ 

&which was 90$ pure. The infrared spectrmof &showed sn 
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N-H stretching vik.u?ation, but, no hydroxyl abscrpticm. 

peak at m/e 141 indicating that 6_was ismic with 2 

The mass spectrum of 6_had aparent 

Lithium aluminum hydride reduction 

of egave 'j'_which was independently synthesized via the hydride reductim of & - The amide, 

6 a. 

T (3km2 

-78O 

9,, was readily prepared through the reaction of 1Lwith methylsmine at -78’. 

lhe formation of sand &in the acid catalyzed solvolysis of &indicated that the 

nxxhanism of solvolysis of 1 in the presence of strong acid was very different from that in 

methanol or tetxshydrofuran-water. We suggest that &is protonated to give gwhich ionizes 

to give kand positive chlorine. Protcnation of Lfollowed by addition of the chloronium 

ica to the double bond would produce 1J via 12. --- Addition of water to 1Jfollowed by epoxide 
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formation during the neutralization of the acidic reaction mixture would give 6_and l& In- 

tramolecular opening of the epoxide ring of zuouldyield z In order to demonstrate the 

plausibility of this mechanistic raticmale, l;?was treated with trifluoroperacetic acid. 

Ibis epaxidation gave a mixture of >and 5 No trace of l&could be detected. 

As noted above, the solvolysis of 2_in methanol was unsatisfactory for the synthesis 

of asabicyclics. However,when2Was solvolyzed in 1 M sulfuric acid, vpc analysis in- 

M2oH2- -ai3 

4 
r 
Cl 

1. H+, II20 
* 

0 2. neutralization 

2 

dicated a 1:2: 4 mixture of z, 12, and 12, respectively. The identity of lwas established 

by ccmrparison with the authentic sample which served as the pecursor of 2. 

was similar in stability to 6. It could not bs obtained plre in our hsnds. 

and nmr spectra of lQ_were very similar to those of 6 !lhe mass spectrum of 

parent ion at m/e 155 indicating that lQ_was iscmeric with g 

The epoxide 12 

'Ihe infrared 

12 showed a 

The structure proof of 5 which was obtained in 37$ yield after rigorous purification, 

was based cn the canversion of l&to g oxidation of the hydrochloride of 16 with Jones' - 

reagent gave 5, which was converted to the thioketsl 18. Raney nickel reduction of l&gave 
3 

gwhich was identical in sll respects to an authentic sample of 12 

!Ibe results discussed above demonstrate the dramatic effect which the presence of strong 

acid can have on the solvolytic behavior of N-chloremines. The acid-catalyzed n-route to 

azabicyclics outlined in this comm~lll ication indicates that the solvolysis of suitable N- 

chloramines in acidic media msy be the peferred method of,synthesis for a variety of 
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subetituted azablcyclics. 
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