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Summary The 2-azabicyclo [3,3, llnon- 1-ene system has 
been formed from methyl homosecodaphniphyllate. 

THE structure of methyl homosecodaphniphyllate (I), an 
alkaloid of Daphniphyllum macropodurn Miq., has been 
established by X-ray analysis, together with its chemical 
and spectral data.lf. The alkaloid (I) contains the 2-aza- 
bicyclo [3,3, llnonane system as well as the 2-azabicyclo 
[2,2,2] octane sys tem. 

We describe the formation of the 2-azabicyclo [3,3, llnon- 
1-ene system, an unusually stable anti-Bredt's-rule imine 

When treated with lead tetra-acetate in dry benzene a t  
room temperature for 1 h, the alkaloid (I) afforded an 
oxidation product (11), m.p. 96-98"; C,,H,,O,N; m/e 
357 (M+), which showed no NH absorption band in its i.r. 
spectrum, and which was re-converted into the starting 
material (I) on treatment with sodium borohydride at 
room temperature for 1 h. Catalytic hydrogenation of the 
imine (11) over PtO, in methanol (room temp., 1 h) also 
afforded (I) in quantitative yield, indicating that no 
rearrangement of the carbon skeleton took place in the 
course of oxidation of (I) with lead tetra-acetate. Further- 
more, treatment of (11) with an excess of sodium cyanide in 
dimethylformamide (90-100°, 3 h) afforded a cyano- 
compound (111), m/e 384 (&I+), Vmax (CHC1,) 2240 and 
1735 cm-l. Surprisingly, however, acetylation of (111) 
with acetic anhydride-pyridine (room temp., overnight) gave 
not the corresponding N-acetyl derivative, but the imine (11). 
The easy formation of the imine (11) may be attributed to 

(11) 

the following. (i) The cyano-compound (111) has the boat 
conformation of its 2-azabicyclo [3,3, llnonane system fixed 
by a part of the 2-azabicyclo[2,2,2]octane system. (ii) The 
strain energy must be increased by the formation of the 
imine, whereas steric repulsions between the cyano-group 
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and the other substituents in (111) can be relieved. On the 
basis of the above chemical properties and the spectral data, 
[m/e 357 (M+), vmax (CHC1,) 1600 cm-1 and 6 4-24 p.p.m. 
(lH, d, J 3.5 Hz, N-GR)], the structure of the oxidation 
product must be (II), containing the 2-azabicyclo [3,3,1]- 
non-1-ene system. The structure (IV), which contains the 

-f The structure of the N-bromoacetyl derivative of (I) has been determined by X-ray analysis. The result will be reported in detail. 
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2-azabicyclo[2,2,2Joct-I-ene system, can be ruled out on 
steric grounds, and the enamine structure (V) can be ruled 
out since the oxidation product has no NH absorption band 
in its i.r. spectrum (in KBr or CHC1,) , and no signals corres- 
ponding to an NH group caa be observed in the n.m.r. 
spectrum. 

Recently, the synthesis and chemistry of the anti- 
Bredt’s-rule olefin bicyclo [3,3, llnon-l-ene have been 
reported in detail.2 The olefin’s spectral properties are 

normalJ2 whereas the imine (11) has an i.r. absorption band 
at 1600 cm-1, which can be assigned to C=N absorption 
usually observed in the region of higher wave-number 
(1690-1640 cm-l).* The imine (11) shows an abnormal 
U.V. spectrum [Amax (MeOH) 21Onm (E 3300)] which has 
not yet been explained. 
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