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Smary . The synthesis of l,l-dichloro- and l,l-difluoronaphtho[b]cyclopropene is described, 
starting from 4,5dimethylenecyclohexene and the respective tetrahalogenocyclopropenes. 

Over the recent years the isomeric naphto[a]cyclopropene (1)' and naphtho[b]cyclopropene 

(2)2 as well as the even more strained homologues z3 and A4 have been described. The only 

functionalized naphthocyclopropene known is the l,l-dichloro-2,7-diphenyl derivative 2 which has 

been synthesized by Halton in 197Z5 from trams-1,2-diphenylbenzocyclobutene (a) and tetrachloro- 

cyclopropene (1). We now report the syntheses of l,l-dichloro- and l,l-difluoronaphthoLb]cyclo- 

propenes 8 and 2. Our scheme follows closely the sequence used by Halton for preparation of 5. 

?;I + ::y:: - QJ$$?:+$jr+:; 

However, since preliminary experiments showed that benzocyclobutenes lacking substituents in 

positions 1 and 2 would not undergo cycloaddition to tetrachlorocyclopropene, the desired ring 

system was constructed from 4,5dimethylenecyclohexene (1O)6 and the corresponding cyclopropene - 

derivative 1 and 7a7 respectively: - 
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lo 2 X=Cl 

laX=F 

i X=Cl 

2 X=F 

Cycloaddition of E to l in Ccl, in the 

LJ. 

11 X=Cl 

lla x = F 

12 x = Cl - 

12a X = F 

presence of sodium bicarbonate (25', 3d) afforded 

the adduct 11' in 87% yield. - Conversion 11 + 12 was effected in 94% yield with 2,3-dichloro- -- 

5,6-dicyanobentoquinone (DDQ) in Ccl, (25", 3h). Exposure of 12 to an excess of KOtBu in THF - 

(-70 to -20°) followed by anhydrous work-up" and sublimation at 40" in uucuo afforded l.l- 

dichloronaphtho[b]cyclopropene (8) (m.p. 94-97' d) in 66% yield. The 'Ii-NMR spectrum of 1 

(Fig. 1) consists in the expected M'BB' system for the less perturbed benzene ring and a singlet 

for the protons of the central ring. The spectrum resembles that of the parent hydrocarbon, the 

main difference being a stronger downfield shift by 0.6 ppm of H(2,7) in 8. In the 13C-NMR the - 

signals appear at 59.0 (C-l), 129.8 (C-la,7a), 113.5 (C-2,7). 138 (C-2a,6a), 129.8 (C-3.6), and 

127.9 (C-4.5) ppm. These assignments, as those of the difluoro derivative 2, are tentative and 

will 

W. 

be confirmed experilnentally. 

Similarly, cycloaddition of dimethylenecyclohexene (10) to 7a as described above - - 

+ 4 d at 40") afforded a ~a. 2:l mixture of lla" and 12a" which upon treatment - - 

(6 days at 

with DDQ 

by column was converted in 45% overall yield to 12a. Aromatization with KOtBu in THF, followed - 

chromatography on silica gel gave a 70% yield of l,l-difluoronaphtho[b]cyclopropene (2). 

In the 'H-NWR of 2 H(2.7) resonate at 8.02 ppm (t, J,, E = 3.9 Hz, Fig. 2). The corresponding 
. 

triplet in the "F-NMR appears at 80.3 ppm downfield from c~F6.l~ The 13C resonance lines, 
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Fig. 1 'H-NMR spectrum of 8 - Fig. 2. 'H-NMR spectrum of 9 - 
(X = Cl) (X = F) 

assigned on the grounds of magnitude of C ,F coupling constants 

found at 101.7 (C-l, JC,F = 307 Hz), 125. 1 (C-la,2a, JC , F = 20 

%,F = 2.5 Hz), 130 (C-3,6), and 128 (C-4,5). 

and H-decoupling experiments, are 

Hz), 115 (C-2,7), 138.5 (C-2a,6a, 

From our present knowledge, the chemistry of l,l-dihalogenonaphtho[b]cyclopropenes is 

related to that of the corresponding l,l-dihalogenobenzocyclopropenes. Thus the dichloro 

derivative 5 is converted to the difluoro compound 2 upon treatment with AgF in CH3CN.14 A 

halogenonaphthocyclopropenium ion 13 is the most likely intermediate in this exchange. Experi- - 

ments towards spectroscopic investigation of 13 are under way in this laboratory. - 

13X = Cl or F 2 
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