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EXCLUSIVE FORMATION OF 1-endo-METHOXYCARBONYL-la,7b-DIHYDRO-lH- 

CYCLOPROPA[alNAPHTHALENE 
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Irradiation of 7-methoxycarbonyl-7H-benzocycloheptene (1) has been reported 

to give l-exo-methoxycarbonyl-la,7b-dihydro-lH-cyclopropa[a]naphthalene (exo-2-1 

along with hydrogen-migrated products. 1) We found that photochemical isomeriza- 

tion (HPL, Pyrex) of 5-methoxycarbonyl-5H-benzocycloheptene (3) took place 

readily to give exclusively exo-2 at room temperature. - 

The exclusive and fast migration of the methoxycarbonyl group in the 

formation of 2 from 1 was confirmed using a mixture of 2-5-d, and z-l-d, (3 : 4) 

(D content 95%) obtained by a sensitized irradiation of -l-d, (D content 95%).2' 

On irradiation in methanol, the mixture afforded exo-2 as a sole product with 

deuterium distribution, 60% on C-l and 40% on C-7b. The values are very close 

to 57% on C-l and 43% on C-7b, the values calculated on the assumption of 

exclusive migration of the group in 1-5-d,. The ester 1 was prepared by the 

reaction of benzotropylium cation with sodium cyanide in acetonitrile, followed 
. 

by methanolysis of the corresponding cyanide. [l lHNMR 6 ppm (CC14) 7.0-7.5 (5H, 

m), 6.57 (lH,m), 6.14 (2H,m), 3.81 (3H,s), 3.64 (lH,d,J=4.5Hz); IR viz' film 

1734 cm-l; w )I;;: (log E) 273 nm (3.9011. It is supposed that 1 might exsist 

mostly in a conformation with the quasi-equatorial methoxycarbonyl group rather 

than the quasi-axial, 3, but 2 would exsist rich in a conformation with the 

quasi-axial group, owing to the repulsive interaction between the methoxy- 

carbonyl group and the hydrogen on C-4. 4) This was confirmed by the NMR measure- 

ment at low temperature [AG+ 9.6 Kcal/mole; quasi-axial : quasi-equatorial = 48 

52 at -90°C].5) Thus the facile migration of methoxycarbonyl group in 2 may be 

attributable to its quasi-axial conformation. 
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Fig. 1 The NMR spectra of 5-methoxy- 

carbonyl-5H-benzocycloheptene in CD30D, 

a) Before irradiation. b) After irradi. 

ation at -7OOC. c) Warmed at 50°C for 

30 min after irradiation. 
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If the rearrangement of the group occurs simultaneously with the formation 

of three membered ring in a concerted mechanism, two possibilities arise: the 

anti-disrotatory mode ring formation and the syn-disrotatory mode. The former 

may lead to 1-endo derivative of 2 and the latter 1-exo one. To clarify this 

point, 2 dissolved in CD30D was irradiated at -7OOC and the reaction was 

monitored by NMR spectroscopy. 6) Fig. 1 shows the NMR spectra before and after 

irradiation. New signals appear at 6 2.20 (lH,d-d,J=9.5, E.SHs), 2.58 (lH,d-d- 

d,J=9.5, 8.5, 5.5Iiz), 2.94 (lH,t,J=8.5Hz), 3.31 (3H,s), 5.86 (lH,d-d,J=9.8, 

5.5Hz), and 6.49 ppm (lH,d,J=g.EHz); the first three signals are attributable 

to the hydrogens on cyclopropane ring and the coupling constants between them 

correspond to the ones for cis orientation. It should be pointed out that 

the signals due to exo-2 are not found in the photolysate but they appear, in 

place of the signals due to endo-2, after warming the photolysate at 50°C for 

30 min. The thermal isomerization of endo to exo isomer of l-substituted la,7b- 

dihydro-lH-cyclopropa[alnaphthalenes is believed to occur through CH-bensocyclo- 

heptene structure with energy barrier AH* 19-22 Kcal/mole. 7)8) 

The endo structure was confirmed by hydrogenation in the presence of an , 

active rhodium catalyst below -lO°C to give the dihydro-endo derivative along 

with some of the dihydro-exo isomer (24%). The former was isolated in pure form 

and the degradation pattern in mass spectrum (m/e 202.0987 M+: calcd for 

C13H1402; 202.0994) was quite similar to that of the known exo-isomer. 
9) The 

presence of a three membered ring with one hydrogen on each carbon and two 

methylene groups in the molecule is revealed by the C-13 NMR spectra. lo) Of 

the three possible structures, 4-6, the unsymmetrical structure with two -- 

adjacent methylene groups, endo-i , is best fitted to every physical 10) and 

chemical data. 
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