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Summary An azaanalog of adamantene, 2-azaadamant-1-ene (A) and 4-azaprotoadamant-3-ene (2 

were generated in the nonstatlstlcal ratio via photolysls of 3-azldonoradamantane (2) The 

highly strained L and z could not be isolable but were trapped by MeOH Acldolysls of Z+ was 

also reported, and discussed m comparison with the photolysls 

The synthesis and chemistry of anti-Bredt's oleflns have received considerable attention 

over the years 
1 

In particular, adamantene as an extremely distorted bridgehead olefln has 

been extensively investigated ‘ However, there are only a few studies on bridgehead lmlnes 

which are expected to be highly reactive also because of the structural characterlstlcs 

similar to bridgehead oleflns Z-Azaadamant-1-ene (i), an azaanalog of adamantene has not 

been recorded yet to the best of our knowledge We report here facile generation of Land 

4-azaprotoaclamant-3-ene Q4 as highly stralned new bridgehead lmlnes by photolysls of 

3-azldonoradamantane (2) (Scheme I) 

The required azlde 2 was readily obtained from the known 3-noradamantyl methyl ketone 

oxune Q5 or 3-noradamantanecarboxyllc acid ($)' as follows Treatment of zwith tosyl 

chloride-pyrldmne gave amide 2 (70%), mp 131-133 0C,6 which was converted to amine 2, mp 173- 

175 'C, on hydrolysis (78%) The amine ;5.was also obtained from $ via Curtlus degradation 

Treatment of 2 with tosyl azlde and sodium hydride in THF (20-25 'C, 48 h) gave the azlde 2 

as a colorless liquid, IR(neat) 2105 cm-' (91%). 

Direct photolysls of Z+ in MeOH (27 0 ti_ solution, 100 w high pressure mercury lamp, Vycor 

filter, room temperature, 2 5 h) yielded two methoxyamlnes Eand 2 (ca 1 00 1 17 ratio on lH 

NMFt analysis), which were isolated in 38 and 43% yields, respectively after chromatography on 
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alumina Compound $ had characterlstlc two singlets at 6 3 40 (1H) and 3.25 (ZH) due to 

bridgehead protons m 'H iWR spectrum, and seven carbon resonances [6 82 6(s), 50 3(d), 47.6(q), 

40.9(t), 36 4(t), 36.1(t), 29.9(d)] m 13C NMR spectrum,7 supportlng the shown structure 5. 

The second product xrevealed an ABX type multlplet asslgnable to the methylene protons 

adlacent to NH at 6 2 6-3 1 In 'H NMR spectrum, and ten lines In 13 C NMR spectrum,8 which were 

compatible with the given azaprotoadamantane structure 2 The formation of 5 and 2 suggests 

strongly that highly stralned L and 2 were generated by photolysls of 2+ and they were trapped 

spontaneously by MeOH 9,lO The observed product ratio of 2 and 2 (1 00 1.13 based on Isolated 

amounts) 1s quite noteworthy because virtually statlstlcal rmng-expansions on the azlde N (1.e , 

m 1 2 ratio) have been reported m the photolysls of unsymnetrlcal bridgehead azldes such as 

l-azldonorbornane3a and 3-azldohomoadamantane. 3d,ll Recently, Kyba and Abramovltch 
12 

ratlon- 

allzed the nonstatlstlcal photomlgratlons observed for s- and t-alkyl azldes by the conforma- 

tlonal factor of excited azldo group rather than the lntrlnslc migratory aptitude of the all@s 

However, there seems little energy differences between the relevant conformers A (prefered for 

C3_2 bond mlgratlon based on the Abramovltch-Kyba model)13 and B (prefered for C3_7 bond shift) 

from a molecular model study on 2 The preferential C3_7 bond photomlgratlon of zmay be 

ascribable to the total strain energy difference between Land z 14,15 It 1s apropos here to 

compare the migratory aptitude of the C3_7 and C3_2 bonds on a cationlc nltrogen16 Thus, 2~s 

decomposed with cone H2S04 to yield acldolysls products l,o (58%) and g (20%) Compound l,o 

was ldentlfled as 1-hydroxy-2-azaadamantane by comparison with an authentic sample l7 The 

structure of 1,1 was established as shown on the basis of spectral and the following chemical 

evidences Acid hydrolysis of i and 2 gave also 1,o and lJ Treatment of l,O with Ac20- 

pyrldlne afforded a ring-retamed N-acetyl derlvatlve 1,5 as an 011 (79%), while the same 

acetylatlon of g gave a ring opened acetylamlnoketone 12, mp 95-97 0C (52%) 

The observed selectlvlty (1 00 0 34) between the C3_7 bond migration on the catlonlc N to 

give 2 and the C3_2 bond migration to give 1,3 1s ca 3 tunes higher than that (1.00 1 13) in 

the photomlgratlon On the other hand, 3-azldohomoadamantane 1s found to give only the 

statlstlcal ring enlargement even m the acldolysls 
18 

Hence, the present preferential 

formatlon of 1,2 to 12 1s most reasonably attributable to the relative strain energies which 

are also the maln factor m catlonlc rearrangements like adamantane rearrangements 19220 The 

same factor might control the migratory aptitudes of the c3_7 and c3_2 bonds m the photo- 
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rearrangement of 2 also In view of the lnltlatlon by an electron deficient orbital on No of the 

azldo group 
12,13 

but less effectively because of the excited state nature of the reaction. 
21 

In summary, we have found that 2-azaadamant-1-ene (1) and 4-azaprotoadamant-3-ene (L) or 

their equivalents were readily generative In a unique ratio by photorearrangement of 2 

Further studies are now in progress to detail the properties of Land related brldgehead unmes. 
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