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AROMATIC ANNELATION. II. SYNTHESIS OF PHENOLS.

Marcus A. Tius,* Andrew Thurkauf and Joel W. Truesdell
Department of Chemistry, University of Hawaii
Honolulu, Hawaii, 96822, U.S.A.

Summary: The preparation of substituted phenols from cycloalkanones by elaboration of an
aromatic ring is described.

In the preceding note we described the preparation of ketoaldehydes 1 from
cycloalkanones and their subsequent conversion in high yield to pyridines.1 These versatile
<
intermediates are precursors to substituted phenols 2 as well.” The intramolecular aldol
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reaction leading to the phenols proceeded readily (2-3h at 23°C) upon treatment of the
ketoaldehydes with 2-3 equiv of methanolic potassium hydroxide. Other catalysts, including
pyrrolidinium acetate, pyridinium tosylate and boron trifluoride etherate were ineffective.
The examples listed in Table 1 demonstrate the utility of this process for the preparation of
substituted phenols.3 Experimental details follow.

Preparation of 1-methyl-6,7,8,9-tetrahydro-5H-benzocyclohepten-2-ol (entry 4 of Table 1):
Crude ketoaldehyde, derived from 120 mg of the corresponding olefin1 was dissolved in 2 ml of
anhydrous methanol and treated with 80 mg (ca. 2.1 equiv) of potassium hydroxide. After 2h
the reaction mixture was diluted with ether and acidified with IN aqueous hydrochloric acid.
Extraction with ether, followed by washing with brine, drying (Na2504) and concentration
furnished the crude product. Flash chromatography produced 87 mg (74% overall) of the phenol
as an oil: ir 3420, 2925, 2850, 1595, 1450, 1280, 1060, 810 and; IH nor (CDC15) 6 6.80
(d, J = 8 Hz, 1H, Ar-H), 6.49 (d, J = 8 Hz, 1H, Ar-H), 4.90 (br s, 1H, OH), 2.21 (s, 3H,
CHz); mass spectrum m/e 176 (p), 161 (p-CH;), 148, 147, 135, 122, 121, 101.
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98.5-99.5°C. Table 1
Phenola’b 1H 100-MHz nmr ir mass spectrun
(CIC13, 8) (Vmax, o) m/e)
6.92 (d, J = 8.7 Hz, 1H, ArH), 3350, 2960, 204 (p), 189
) 6.60 (m, 1H, ArH), 1595, 1480, (p-(Hz), 161,
: 92%  6.53 (br s, 1H, ArH), 1430, 1250, 148, 147 (p-
mp 89°C  4.60 (br s, 1H, OH), 1160, 760.  tBu), 133.
0.91 (s, 9H, tBu)

6.82 (d, J = 8.55 Hz, 1H, ArH), 3350, 2980, 218 (p), 203
A 6.58 (d, J = 8.55 Hz, 1H, ArH), 1600, 1460, (p-CHz), 161
° 4,50 (br s, 1H, O, 1360, 1280, (p-tBu), 147,
2.11 (s, 3H, CH3), 1060, 800. 146, 145, 135,
0.94 (s, 9H, tBu) 134.

OH
H

964

mp 95-96°C
OH

6.90 (d, J = 7.9 Hz, 1H, ArH), 3580, 2050, 148 (p), 147,
3 805 6.57 (d, J = 7.9 Hz, 1H, Ar) 2850, 1600, 133 (p-CHs),
: mp 96-97°C  4.52 (s, 1H, OH), 1475, 1330,  90.
Ref. 4 2.14 (s, 3H, CH3) 1250, 1150,
1050, 800.
OH
6.80 (d, J = 8 Hz, 1H, ArH), 3420, 2925, 176 (p), 161
4. 745¢ 6.49 (d, J = 8 Hz, 1H, ArH), 2850, 1595,  (p-CHz), 148,
4.90 (br s, 1H, OH), 1450, 1280, 147, 135, 122,
2.21 (s, 3H, H3) 1060, 810. 121, 101.
OH
7.55 (d, J = 7.5 Hz, 1H, ArH), 3440, 3010, 226 (p), 225,
. @ 7.13 (br s, 1H, ArH), 1640, 1525, 211 (p-CH3),
7.03 (d, J = 7.5 Hz, 1H, ArH), 1340, 1310, 195 (p-OCHz),
6.75 (s, 1H, ArH), 1265, 1070, 181, 165, 152.
100% 6.70 (m, 2H, ArH), 840.
CH,0 3.80 (s, 3H, OCH3).

(a) Yields refer to materials purified by flash chromatography.
(b) Melting points are not corrected.
(¢) Overall yield for oxidation and cyclization.
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