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Abstract - lo-Oxabenzo-E-sesquinorbornene (I)is rearranged by either UV irrad- 
iation strong acid to 2,3-norborneno-l-naphthol (z), whose methyl ether is 
formed by the acid rearrangement in the presence of methanol. The mechanism of 
the acid rearrangement is discussed. With strong acid, cyclopentadiene reacts 
with 1-naphthol to yield 2- and 4-cyclopentenyl-l-naphthols. 

The title compound, l_, has been observed to isomerize on irradiation in hy- 
1 

drocarbon solvents , but the structure of the product was not established. 
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In the case of the related compound 1 (1,4-dihydronaphthalene-1,4-endoxide) 

irradiation leads to the benz(f)oxepin 4, with the quadricyclane 2 being proposed 
2 

as an intermediate . 

f 

Any rearrangement of 1. in the manner of the prototype 2 would involve a dou- 

ble violation of Bredt's rule; it was therefore of interest to establish the 

structure of the stable product in the present case. This product, now obtained 

in good yield both photochemically and by the action of strong acids, proves 

to be 2,3-norborneno-1-naphthol 5 . 
The same product 2 (identical NMR and IR spectra) was obtained from both 

photochemical and acid-catalyzed rearrangements, the isolation being easier by 

the latter procedure. 3 ml of concentrated hydrochloric acid was added to a solu- 

tion of 150 mg of 1 in 10 ml of carbon tetrachloride, and the mixture was heated 
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under nitrogen for 24 hours. After washing and drying the organic layer, 120 mg 

(80%) of 2 was obtained. Similar yields of 5 were obtained using the strongly 

acidic ion exchange resin Amberlyst XN-1010 . 

NMR: 13C 148.2(s), 142.8(s), 133.9(s), 130.2(s), 127.4(d), 127.2(s), 125.1(d), 

123.9(d), 121.3(d), 111.2(d), 48.1(t), 43.9(d), 38.9(d), 27.7(t), 27.1(t) . 

‘H NMR (CDC13): 68.35-8.05(m, lH), 7.90-7.65 (m, lH), 7.55-7.33 (m, 2H), 7.30 

(s, lH), 5.30 (br s, lH), 3.62 (m, lH), 3.48 (in, lH), 1.10-1.81 (m, 6H) . 
g: 3600-3100 (br), 2900, 1700, 1580, 1240, 900 cm-' . 

M.S.: m/e calcd for C 15H140, 210.1045 obsd 210.1049 . - 
The acid-catalyzed formation of 1-naphthol from 1,4_endoxydihydronaphthalen@ 

(2) was observed many years ago 
3 , and is consistently formulated as a cationic 

sequence beginning with protonation of the oxygen bridge. 

Scheme 1 shows the application of this mechanism to the rearrangement of 1 . 
The C-O cleavage opening the bridge, if not actually concerted with the depar- 

ture of the proton from the bridgehead, must be immediately followed by this 

proton removal. 

Scheme 1 
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The rearrangement of 1 was observed under stable-cation conditions at -3O'by 

slowly mixing 1 with fluorosulfonic acid in nitrogen-saturated CD2Cl2 in an NMR 

tube. 

13C NMR: 204.3(s), 181.5(s), 147.5(s), 138.1(s), 137.5(d), 129.9(d). 129.7(s), 

128.5(d), 125.6(d), 51.5(d), 48.3(t), 39.8(d), 36.4(t), 26.0(t), 25.0(t) . 
By comparing 

13 c NMR chemical shifts of allylic carbocations derived from 

isodicyclopentadienes 
4 and substituted naphtbakni~m ions 5,6 , it can be conclud- 

ed that in this case the observed carbocation was 5&, derived from direct pro- 

tonation of 5 . - 

The total rate of the photo-rearrangement of 1 was unaffected by the pres- 

ence of triethylamine. Thus the photochemical process involves n0 protonation, 

but a bensylic-allylic cleavage of a bridge O-C bond in the excited state, un- 

assisted by the phenolic product. 

The methyl ether 6 was prepared from I by methyllithium and dimethyl sulfate 

and characterized; the same species resulted from quenching of solutions of the 

cation with methanol. 

For 6: 

13C NMR: 148.9(s), 147.8(s), 134.0(s), 133.5(s), 127.4(d), 126.9(s), 125.1(d), 
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For 8: - 

%I NMR (CDC13): 68.25(m, 2H), 7.55(m, ZH), 7.20(d, J=9.0 Hz, lH), 6.76(d, J=9.0 

Hz, lH), 6.OO(m, 2~), 5.30 (br s, lH), 4.60(m, lH), 2.32-2.78(m, 4H) . 
I.R.: 3450 (br), 3060, 2950, 1600, 1400, 1290, 820 cm-l . 
mas.s spectrum: m/e calcd 210.1045 obsd 210.1045 . 
For 10: - 

'H NMR (CDC13): 67.g6-8.45(m, lH), 7.63-7.90(m, lH), 7.20-7.60(x11, 4H), 5.48 (br s, 

1H). 3.00-3.50(m, 1H). 1.25-2.30(m, 8H) . 
I.R.: 3500 (br), 3050, 2950, 1580, 1400, 1240, 820 cm-l - 
mass spectrum: m/e calcd 212.1201 obsd 212.1206 . 
For 11: - 

'H NMR (CDC131: 68.05-8.40(m, 2H), 7.43-7.72(m, ZH), 7.28(d, J=9.0 Hz, lH), 6.80 

(d, JG9.0 Hz, lH), 5.28 (br s, lH), 3.48-3.95(m, lH), l.OO-2.35(m, 8H) . 
I.R.: 3400, 1600, 1400, 1280, 1060, 770 cm-l . - 
mass spectrum: m/e calcd 212.1201, obsd 212.1200 . 
For 12: - 

'H NMR (CDC13): 67.98-8.36(m, 2H), 7.32-7.62(m, 2H), 7.10(s, lH), 5.56-6.18(m, 

2H), 5.15(br s, lH), 4.40-4.72(11x, lH), 2.35(s. 3H), 1.00-2.10(m, 4H) . 

p* 13C NMR. 15 . 7 , 32.3, 33.0, 46.3, 115.8, 121.6, 123.8, 124.8, 124.9, 125.1, 126.2, 

131.4, 132.1, 133.8, 134.2, 147.1 ppm . 
mass spectrum: m/e 224 (M+), 209, 195, 187, 165, 152, 128, 115, 82 . 
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