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SYNTHESIS OF TETRACYCLIC HYDRAZONES, HYDRAZO- AND AZO- COMPOUNDS 

BY REACTION OF HYDRAZINE WITH 4,8-DIMETHYLBICYCLO[3,3,1]NONA-3,7-DIENE-2,6-DIONE 

J.M. Mellor,* R.N. Pathirana and J.H.A. Stibbard 

Department of Chemistry, The University, Southampton, SO9 SNH. 

4,8-Dimethylbicyclo[3,3,l]nona-3,7-diene-2,6-dione with hydrazine gives a tetracyclic 
bishydrazone having two double bonds at bridgehead positions; the chemistry of hydrazo- 
and azo- compounds derived from this bishydrazone is described. 

Attempts’ to prepare bisazo compounds, capable of undergoing [2+2] photocycloaddition 

to give tetraazetidines have recently been described. As part of a programme designed to 

investigate the influence of stereoelectronic factors upon such cycloadditions the tetracyclic 

bisazo compound (1) was prepared but was found not to undergo a cycloaddition on irradiation. 

In contrast, evidence was presented for a [2+2] photocycloaddition on irradiation of a mixture 

of the mono-N-oxides of (1). 

In studying the chemistry of 4,8-dimethylbicyclo[3,3,l]nona-3,7-diene-2,6-dione (2)2 we 

have found a simple route to a tetracyclic analogue of (i) having proximate azo groups. We 

describe here the synthesis of (3) from (2)viathe unusuallystrained bishydrazone (4) featur- 

ing two strained carbon-nitrogen double bonds at bridgehead positions, and the reactive bis- 

hydrazine (5) _ 

Condensaticn of 4,8-dimethylbicyclo[3,3,l]nona-3,7-diene-2,6-dione (2) with hydrazine 

gives the crystalline air-sensitive bishydrazone (4) in 90% yield. Unstable (4) was charac- 

terised as the stable crystalline diamide (6).3 The bishydrazone (4) and the related (6) are 

the first bishydrazone members of a small group of compounds4 characterised by having two 

double bonds at bridgehead positions. The containment of the two carbon-nitrogen double bonds 

within the framework of a bicyclo[5,2,l]decene leads to slight strain which may be observed 

spectroscopically [wmax 1625cm 
-1 

and A 
max 

268nm for (4)]. 

Instead of formation of (4), an alternative mode of addition, which is well established 

with acyclic a,B-unsaturated ketones, might have given (7). However, such a bishydrazone has 

two double bonds at bridgehead positions contained within the framework of a bicyclo[3,2,1] 

octene. Dehydration to give (7) would, therefore, be much less favoured. Similarly an es0 

mode of Michael addition is less favoured, due to steric factors compared with the observed 

endo mode of addition. 

The bishydrazone (4) is unusually air-sensitive, and is rapidly decomposed by exposure 

to air. Cleavage of the tetracyclic (4) with aluminium chloride, or with lithium aluminium 

hydride gives tricyclic products,5 but reduction of (4) with LiA1H4/A1C13 (l:l), or by 
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catalytic hydrogenation, gives the air-sensitive bishydrazine (5). This unstable bishydra- 

zine was characterised as the stable crystalline tetraamide (8).6 In related systems’ a 

preference is observed for attack from an ezo face, and the observed spectra for (5) and (8) 

confirm the endo stereochemistry of the four nitrogen substituents relative to the bicycle 

[3,3,l]nonane moiety. 

The potential of (5) as an intermediate in the synthesis of more highly caged systems 

is shown by reaction with benzaldehyde to give pentacyclic (9). 
8 

Exposure of (5) to air leads to rapid oxidation. Although oxidation of (5) to give 

(3) may be achieved with hydrogen peroxide in ethanol, or by stirring a suspension of 

palladium charcoal in a methanolic solution of (5) through which oxygen is bubbled, we find 

that optimum conversion of (5) to give (3)’ (87% yield) is achieved by exposure of a chloro- 

form solution of (5) to air. 

(3) (4) R=H 

(6) R’Ac 

RN -NR 

(5) R=H 

(8) R=Ac 

The two azo chromophores, contained in five membered rings in (3), are held in close 

proximity if the bicyclo[3,3,l]nonane moiety adopts a double boat conformation. Flipping 

towards a double chair conformation increases the distance between the two chromophores. 

The neighbouring chromophores show no exceptional interaction. The spectrum of (3) [Amax 

335nm(~=408)] shows the expected blue shift relative to (1) [X 385nm (~=240)] I as contain- 
max 
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ment of an azo chromophore in a strained five membered ring typically leads to a hypso- 

chromic shift. Comparison with related monoazo and bisazo compounds reveals no unusual 

interaction in (3); (10) Amax 355nm;l' (11) Xmax 341.5nm1' and (12) Xmax 325nm.l The struc- 

ture (3) is further confirmed by catalytic hydrogenation to give (S), by acetylation in 

acetic acid/acetic anhydride to give (6) and by oxidation with m-chloroperbenzoic acid to 

give either mono-N-oxides or bis-N-oxides in a manner analogous' to (1). 

In view of the present interest 'lin the effect ofchemical structure upon the thermal 

and photochemical properties of azo compounds, where containment of the azo chromophore in 

a five membered ring leads to marked differences from containment in a six membered ring, 

it will be profitable to investigate the properties of (3) and (12), the first bispyrazo- 

lines in which the two chromophores are held in a position capable of forming a tetraazeti- 

dine ring. 

%Y 
N=N 

(10) 

Ph NluH 

NEN 

co 
N=N 

(12) 
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