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Abstract - S-Hydroxy-9,1O-dihy&~4-azaphenanthrene-Nde (1) and its methyl ether (2) 

were found to undergo (he facile thermally rnduced N-oxide oxygen elimination charaqetisuc for 

the orellanme-like structures. The relationsixp between the conformation of the N-oxides, the 

functional group being pan of an oximinopropenoxy system, and the deoxygenation temperature 

requirements is discussed. The signitimt decrease of the deoxygenahon temperahwe caused by 

the pressure of 12 kbar in the case of 2 is supposed lo inkcate the concened character of the 

transformahon. 

Contrary to the generally observed stability of the N-oxlde function of bipyridine derivauves' the mushroom 

alkaloid ore1lanme2.' was found to decompose easily to the corresponding tert. base orelline under the influence 

of an elevated temperature or uv light Using a suitable model compound it was demonstrated5 that the 

oximinopropenoxy system composing the bay-fragment of the orellanine molecule is responsible for the facile 

deoxygenation process. In agreement wlth these observations we have now found the 5-hydroxy-9.10-dihydro- 

4-azaphenanthrene-N-oxide to be similarly sensitive to an elevated temperature or uv irradiation. 

Moreover, it appeared that its methyl ether, 5-methoxy-9,1O-dihydro-4-azaphenanthrene-N-oxide (2),6 

underwent the deoxygenation to the lert. base (accompanied by a small amount of the further demethylated 

product 1-a) even at a lower temperature than the parent phenol (1) (see Table). 

According to our previously suggested mechanism5 the N-oxide oxygen elimination from molecules containing 

the oximinopropenoxy system as the structure unit is supposed to proceed vta a sigmatropic [1,5]-oxygen shift 

from nitrogen to the phenolic (an~solic) oxygen with the formation of an unstable perox~de intermed~ate. Such 
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an interpretation requires a coplanar cyclic transition state which would have to be reached by the molecules 

being in the ground state in different conformations with the aromatic nngs twisted out of the mutual plane in 

the case of the investigated compounds (see Table) To reach the more crowded and, thus, unfavourable planar 

orland products of 
- the subsequent m3 

4, -3 ordvent oddation 

conformation in the trans~tion state the molecules have to gain some energy, the quantity of which should be 

smaller (and, thus, the lower temperature required for deoxygenation) if the more planar is the conformation of 

the starting N-oxide.' 

Compound 

Dihedral angle 
between the aromatic 

rings 
(crystalline state) 

27.0-29.9'8 
38.209 

- 

39.Q41.5° 

67 0' 
74 7'3 

Deoxygenation temperature 
(under atmospheric pressure) 

neat sample 

1 80°C 
220°C 
277°C 

The dependence of the suscepubdity to deoxygenabon of the N-oxides upon their ground state conformations of 

different dihedral angles can be observed when we compare the temperature of the deoxygenation of 1 with that 

of the not annelated 2-(2-hydroxypheny1)pyridine-I-oxide (3),5 or its homologue 2-(2-hydroxypheny1)-3- 

methylpyridine-N-oxide (S)," revealing an Increased steric hindrance due to the presence of the methyl group in 

the "bay-region". A similar relationship could be found for the methyl ethers of 1, 3 and 5 (2, 45 and 6,11 

respectively) not stabilized by hydrogen bonding in the ground state but still differentiated by the steric ability to 

reach the coplanar transluon state. In spite of the larger values ofthe dihedral angle the methyl ethers 

decompose at a lower temperature than the corresponding phenolrc analogues. In contrast to the methyl ethers 

the phenolic derivatives need energy to overcome not only the steric strain but also the additional tightness 

resulting from hydrogen bond amelation for reaching the planar transition state. 
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The N-oxides listed in the Table (additionally including orellanine and its tetramethyl ether) in CH2C12 solutions 

were subjected to the pressure of 12 kbar for 15 h. '2 At the temperature of 50°C all of the investigated methyl 

ethers were found to undergo decomposit~ons but with a different amount of the consumed N-oude in each 

case. The reactlon of 2 was completed under these conditions but also when the solution was kept at room 

temperature (20°C. 12 kbar) for 8 days. A compound 2-a crystallized from the resulting solution m about a 60% 

yeld for which the combustion analysis and spectroscopic d a d 3  showed an N-protonated salt structure of 

hypochlorous acid and the base resulted from the deoxygenation of 2 (the free base could be liberated when the 

product was digested wlth 5% aqueous NaOH). The presence ofthe hypochlorite ion (or at least of an actwe 

oxygen) also followed from the posiuve iodidestarch test, however, evidently it was not stable enough to be 

observed In the negative ion ms and only Cl- at mlz 35 (16%). accompanied by m/z 37 (5%), could be seen. In 

the crystal form the product (2-a)'4 was found to be stable when refrigerated for several months, however, it 

quickly decomposed on a silica gel column or under uv irradiation . The appearance of chlorine in the product 

(2-a) proved the solvent oxidation to occur under high pressure whlch was not observed when 2 in CH2CI2 was 

kept in a sealed test- be at 6S°C for 15 h. Apart *om the salt (2-a), 1 ( less reactive towards deoxygenation 

than 2 under atmospheric pressure) was additionally found15 in a fair yield of 40% in the high pressure post- 

reaction mixture . The demethylation of 2 was also observed as a by-process in the experiment carried out under 

atmospheric pressure without the use of CHzClz as a solvent; however, in that case the demethylation was 

accompamed by deoxygenation to the hydroxy tert. amme (1-a). The 1H-nmr absorption pattern of the crude 

solution obtained as a result of the reaction of 2 carried out in CDzClz mstead of CH2CI? (12 kbar, room 

temperature) appeared to be mainly a sum of the superimposed spectra of 2-a and 1 (both revealing separate 

signals of the protons entrapped by strong intramolecular hydrogen bonds at 15.6 ppm and 12.2 ppm, 

respectively) and can be accompanied by a trace amount of the starting 2, only.16 

The lowering of the energetic requrrements for deoxygenatlon of the investigated methyl ether N-oxldes, which 

made possible the reaction to occur under high pressure at room temperature instead of about 100°C (for 

atmosphenc pressure) in the particular case of 2, ind~cates the negative volume of activation of this 

transformation. The observed effect of high pressure on the contract~on of the transition state volume is in 

agreement with the concerted character17 of the assumed sigmatroplc [1,5]-0 migration with the formation of 

an unstable peroxide intermediate, the final oxygen elimination bemg a separate process. 
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