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During the course of our studies on the synthesis of 1,4-dihydronaphthalen-1,4-imines 
Za,b 

and 9,10-dihydroanthracen-9,10_imines, 
2c 

the observation was made that peroxide or peracid 

oxidation of these aromatic 1,4-imines 1 rapidly resulted in loss of the nitrogen bridge 

and formation of the aromatic hydrocarbon 3, most probably via the amine oxide 2. Our 

results are summarized in the Table. 
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An appealing pathway for the decomposition of the presumed intermediate amine oxide 2 - 

is cheletropic3 loss of nitrosoalkane. Extrusion of nitrosoalkane is orbital symmetry- 

allowed to proceed in the linear cheletropic 3 sense (local Cs synnnetry). This fragmentation 

has analogy in the decomposition of,aziridine E-oxides4 and we have isolated in 65% yield 

the known5 dimer of nitrosocyclopropane (m.p, 93-940; -1 ir (nujol) 3100, 1260, and 1180 cm ; 

6 (C6D6) 0.5 (m, ZH), 1.2 (m, ZH), and 4.9 (m, 1H) ppm) from the oxidation of &cyclopropyl- 

5,6,7,8-tetrafluoro-l,4-dihydronaphthalen-l,l-imine. The nitrosocyclopropane monomer can 

be detected in solution (deep blue) (ir (CC14) 1510 (N=O) cm-l; 6 (C6D6) 0.9 (m, 2H), 

2.1 (m, ZH), and 4.0 (m, 1H) ppm), in equilibrium with the dimer, We have also isolated 

the known6 dimer of a-nitrosotoluene in 69% yield from the oxidation of 11 (R=C6H5, R'=H, - 
X=F) and have observed the formation and isomerization of the dimer of nitrosomethane from 

the oxidation of 11 (R=CH3, R'=H, X=F).' - A Meisenheimer rearrangement of 1 and a retro 

Diels-Alder loss of nitrosoalkane cannot be excluded at the present time. Baldwin,4 

however, has presented evidence excluding 1,2-oxazetidine as an intermediate in the frag- 

mentation of aziridine oxide. 

In contrast, the oxidation of saturated amine 3 gives the 1,2-oxazine 5 in 73% yield, 

the product of a Meisenheimer rearrangement8 of amine oxide 5 
9 

-* 
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As might be expected from the reduced nucLeophil.icity of the nitrogen, the urethane 

(R=C02C2HS, R'=H, X=F)l' on treatment with m-chloroperbenzoic acid gave only the corres- 

ponding epoxide in 76% yield. 

I.1 - 

The availability of aromatic 1,4-imines, 2,ll notably from the Diels-Alder reaction of 

arynes and aza dienes (pyrroles, isoindoles), makes this method of deamination a particularly 

attractive one for the synthesis of highly substituted or complex polycyclic aromatic hydro- 

carbons as shown in the Table. For example, in connection with a chemical carcinogenesis 

study we have prepared 8,9,10,11-tetrafluorobenz[a]anthracene (10) in 64% overall yield - 
from 1,2-naphthalyne (generated from l-bromo-2-fluoronaphthalene (L)12 and magnesium) and 

@ethyl-4,5,6,7-tetrafluoroisoindole (g).13 

Furthermore, the method affords a very useful synthetic approach to pure monosubstituted 

anthracenes and, more particularly, to monosubstituted 9,10-dialkylanthracenes, which are 

difficult to prepare using other methods. For example, l- and 2-fluoro-9,10-dimethylanthracene 

were easily synthesized by hydrogen peroxide oxidation of the Diels-Alder adduct 12 formed 

from 1,2,3-trimethylisoindole and 3- and 4-fluorobenzyne (generated from the appropriate 

difluorobromobenzene and n_butyllithium), respectively. The convenience of this method 

becomes apparent on comparison with alternative syntheses from anthraquinones 
14 and 3-fluoro- 

phthalic anhydride. 
15 

It is our view that this method of deamination is preparatively more convenient than 

NO previous methods, involving loss of nitrous oxide from P&nitroso-1,4_dihydronaphthalen- 

1,4-imine 
16 or dieneophile (benzyne, dimethyl acetylenedicarboxylate)-induced deamination 

of the N-alkyl nitrogen bridge. 
11,17 Further applications of this new deamination method 

to synthetic problems are being investigated. 
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Table. Oxidation of N-Substituted Aromatic 1,4-Imines - 

Substrate R R' X Y Y' Method18 Productl'(mp) Yield,% 
20 
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1,2,3,4-tetrafluoronaphtha- 
lene (106O) 

1,2,3,4-tetrafluoronaphtha- 
lene 

1,2,3,4-tetrafluoronaphtha- 
lene 

1,2,3,4_tetrafluoronaphtha- 
lene 

1,2,3,4_tetrafluoronaphtha- 
lene 

1,4-dimethyl-5,6,7,8-tetra- 
fluoronaphthalene(l05-107') 

1,2,3,4_tetrachloronaphtha- 
lene (193') 

90 

89 

a2 

91 

87 

90 

94 

anthracene 

9,10-dimethylanthracene 

9,10-dimethylanthracene 

9,10-dimethylanthracene 

9.10-dimethylanthracene 

1-fluoro-9,lO_dimethylanthra- 
cane (153-154') 

Z-fluoro-9,lO_dimethylanthra- 
cene (141-143O) 

a5 

8.5 

26 

38 

52 

48 

68 

8,9,10,11-tetrafluorobenz[a]- 
an thracene1_0 (258-2S9°) 

92 

dimethyl phthalate 72 
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