
Tetrahedron Letter8 NO. 47, ~~4145 - 4146, 1975. Perwon Bees. hinted in weat mte+a. 

SYNTHESIS OF 2-HYDROXY-2,4,7-CYCLOOCTATRIENONE 

(5,7-rr-HOMOTROPOLONE) 

Yoshio Kitahara*, Masaji Oda, Shoichi Miyakoshi, and Shozo Nakanishi 

Department of Chemistry, Faculty of Science, Tohoku University 

Sendai 980, Japan 

(Received in Japan 8 September 1975; received in UK for publication 6 October 1975) 

In the preceding paper, we reported the synthesis of 2-hydroxy-2,4,6-cyclo- 

octatrienone 1. which we considered to be called 1,7-*-homotropolone. 1 As to =- 

homotropolone, there can be two other isomers, i.e. 2-hydroxy-2,4,7-cycloocta- 

trienone (5,7-*-homotropolone) 2 and 2-hydroxy-2,5,7-cyclooctatrienone (3,5-n- 

homotropolone) 2. We here describe the synthesis and properties of 2. 

Dissolution of 3,7-cyclooctadiene-1,2-dione 4 1 in concentrated sulfuric - 
acid exhibits 'H-NMR signals at 6 0.63 (lH, dt, J=9.0, 8.5 HZ), 4.34 (lH, dt, 

9.0, 8.0), 6.5-7.2 (2H, m), 7.67 (lH, dd, 8.8, 8.5), 7.77 (lH, d, l.O.O), and 

8.25 (lH, d, 8.8), indicating the formation of 3,4-dihydroxyhomotropylium ion 2 

Pouring of the solution into ice-water gave rise to 2 as an almost colorless 

liquid in 62% yield. 

The compound 2 is less stable than 1-_; on standing at room temperature at 

neat state, it slowly produced solids which are hardly soluble in organic 

solvents. Treatment of 2 with triethylamine in refluxing benzene afforded 1, in 

good yeild. Reaction of 2 with NBS (1.1 equiv.) in chloroform at room tempera- 

ture afforded 2-hydroxy-3-bromo-2,4,7-cyclooctatrienone 5 (mp. 80.5-81.5°C) and 

3,3-dibromo-4,7-cyclooctadiene-1,2_dione 1 (mp. 74.5-75.5'C) in 65% and 23% 

yield, respectively. The spectral data are summarised below. 

2: IR (liquid): v=3330, 1632, 1600, 1563 cnil; UV (methanol): A=238.5 (logt 

3.88), 329 nm (3.76); 'H-NMR (CDC13, 60 MHz, normal temp.): 6=2.57 (2H, 

very br.), 5.9-6.7 (5H, m), 7.41 (lH, br. s, OH). 

6: IR (KBr): v=3240, 1630, 1600, 1550 cnil; UV (methanol): A=222 (3.93), 254 - 
(X.85), 327 nm (3.77); 'H-NMR (CDC13, 100 MHz, normal temp.): 6=2.70 (2H, 
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very br.), 6.00 (lH, dt, 10.7, 8.3), 6.39 (lH, d, ll.O), 6.56 (lH, d, 10.7) 

6.58 (lH, dt, 11.0, E-O), 8.22 (lH, br. OH). s, 

7: IR (KBr): ~l.710, 1642, 1611 cd; W (methanol): X=223 (sh, 3.861, 324 (2.20) 

363 nm (sh, 1.56); 'H-NMR (CDC13, 100 MHz): 6=3.01 (2H, br. dd, 8.8, 8.3), 

5.77 (lH, dt, 10.5, 8.8), 6.13 (lH, dt, 10.8, l.O), 6.40 (lH, dt, 10.5, 

0.5), 7.04 ppm (lH, dt, 10.8, 8.3). 

p & #pi 
5 7 - L 

is remarkable that the carbonyl absorptions of 5 and 5 appear at con- 

siderably low frequency (1632 and 1630 

Table. Activation Parameters for 

Ring Inversions (60 MHz) 

Zompd. Tc, 'C Av, Hz AGc*, kcal/mol 

1 50 70 15.7a 

2 15b 55c 14.1d 

6 2ob 37c 14.5d 

8 -44 25 11.9 (Eaje 

11.3f 
a ref. 1; b the error is estimated to 

be +5"C; '21 Hz; d to.3 kcal; eref. 3 
f calculated from the reported data. 

cnil , respectively). The 
1 H-NMR spectra 

of 2 and 5 indicate that the signals of 

the methylene protons are almost coalesc- 

ing at normal NMR temperature. The 
t2 AGc S of ring inversion of both compounds 

; 
obtained from the variable-temperature 

H-NMR spectra, are listed in the Table. 

The values are 1.2-1.6 kcal/mol smaller 

than that of I, but ca 3 kcal larger than 

2,4,6-cyclooctatrienone 5. 
3 The Avs are 

also appreciably larger than that of S, 

though smaller than 1. 

In conclusion, 2-hydroxy-2,4,7-cyclooctatrienones, 2 and 5, seem to have 

some homoconjuqation, as 1 does, through the p-orbitals at C-5 and C-7, and 

hence may be called 5,7-n-homotropolone, an extreme depiction being Formula I. 
h, 
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