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THE first aromatic rzingsystemswith quaternarynitrogenatoms attwobridge- 

head positions were recently prepared by Bradsher and Perhem (1). These 

authors describe several isomeric diazoniapentaphene salts, e.g., (I), in which 

the two quatercarynitm~ atoms arelocated in different rings. Among 

factors of interest determining the chemistry of ions of this type are the 

mutual. repulsion between the two positive charges and the extent to which these 

charges are delocalised. These considerations have prompted us to study the 

chemistry of tricyclic aromatic compounds inwhich two quaternarynitrogen 

atoms are situated at bridgehead positions in one ring. We now report the 

first synthesis of one of these ions, the 9+netbyl4a,lOa-diasoniaphenantbrene 

cation (II). 
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l-bcet~,l-2-(2-pgridyl)~dinium bromide (III), which crystsllised from 

ethanol-acetone in colourless plates, m.p. 163-i64°, (2) was prepared from 

2,2'-bimdyl. and bromoacetone in.73$ yield. Whentreatedatroomtem~ture 

with4E$bydmbromic acid this salt was converted to 9-hydro~-9+uethyl-9,1& 

dihydro-Ea.l@~oniaph~t dibromide (IV) (85$), which crystallised 

from water-acetone as pale green needles, m.p. 220-225' (decomp.)(2) Awzer 

at 224 (sb) (a 9,300), and 286 rnp (( 11,2OO),v (nujol) at 3360 and 3425 c&. 

The structure proposed is consistent with the p.m.r. spectrum (3), which showed 

two singlets 6.t 1.78 p.p.m. (3 methyl protons) and at -1.66 p.p.m. (2 methylene 

protons). !Pwc, doublets at -5.50 and -5.82 p?p.m. (one pmton each) are assign- 

ed to the two aromatic protons next to the quaternary nitrogen atoms. Two 

multiplets centered at -4.75 p.p.m. (2 protons) and at -5.20 p.p.m. (4 protons) 

account for the remaining aromatic protons. Chemical evidence for the struct- 

ure of (III) was obtained by catalytic hydrogenation (60'; 1500 lbs/sq.in.) 

in the presence of platinum. This yielded 6-methyldecabydrodipyrido 

[1,2+:2',1'+ ]pyrasine (V) (6&), b.p. 80-82'/0.2 mm (2). This base was trans- 

-1 parent inthe infmredbetween14@Oand XXX cm andbetween and 4CGO &! 

It was chwacterised by the prepsration of its dipicrate, which separated from 

acetone-water as yellow prisms, m.p. 263-26@(2); the dibromide sesqu%ydrate 

of (V), colourless prisms from ethanol, m.p. 293-295'(2) was also obtained. 
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on trsatmentwithboiling thionylcbloride 9-methyl-9-hydro~-9,10- 

dihydro-&,l~~azoniaphenante dibromide (IV) was converted in ca. 6C$ to 

amixhnx of the 9_methyl&,lOa~iazoniaphenanthrene dichloride (II; X=Cl) 

and dibromide (II; X = B'r). The cation (II) was characterised as the 

dipicrate, which crystallised from acetone-water as yellow plates,m.p.243-245' 

(decomp.)(2), and as the dibromide hydrate, which separated from methanol as 

pale green needles, m.p. 3Kk3C6'(decomp.)(2). The structure of the new cation 

follows from its spectroscopic properties. Thus, its ultraviolet spectrum 

lAmax 
water at 237.5; 244; 267; 276; 311.5; 325; and 351 mp(& 16,300; 38,200; 

52,100; 11,400; 13,650; 3,200) and a shoulder at 301 m~(E8,100)] resembles 

that of 9-methylphensnthrene, the main differences being a loss of fine struct- 

uw and a bathchromic shift of the @- and p- band systems (4). In the p.m.r. 

spectrum of the cation (II) the resonsnce of the methyl group appears as a 

doublet (J=l.O c.p.s.) at 0.60 and 0.615 p.p.m. (3). This splitting is 

reminiscent of the p.m.r. spectrum of 9-methylphenanthrene (5). !Che splitting 

of the methyl signal in (II) was shown by spin-decoupling to be caused by 

coupling to the IO-proton whose signal at -5.41 p.p.m. is part of a multiplet 

centered at -5.36 p.p.m. (2 protons). Two other multiplets at -4.97 and at 

-5.98 p.p.m. account for twc and four aromatic protons respectively. 

The structure of the 9+ethyl-8a,lOa-diaz.oniaphenantbrene cation is con- 

firmed by the following observations. Oxidation with aqueous potassium 

pezwte at room temperature produced 2,2'-bipyrid$l (5%). Thellbal .decom- 

position of the dibmmide hydrate of (II;X=Br) above its melting point also gave 

2,2~-bipyridyl (5%). Catalytic hydrogenation in the presence of plattium 

yielded ~ethyldecahydrodipyridoC1,2-a:21,1t-c~ine (V) (71%). Aqueous 

solutions of the salts of (II) are stable when exposed to diffuse day light 
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and air for several weeks, but decomposition occurs within hours on exposure to 

ultraviolet light. The action of bases gives deeply coloured products which 

have not been examined. The study of the chemistry of the cation (II) and of 

related compnmds is being continued. 
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