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The isoaromatization of alicyclic dienones by heterogeneous catalysts (e.g., Ni, Pd-C, PtOl ’ ), provides a 

rather useful method for the synthesis of monocyclic phenols. Polycyclic ketones, however, are often deoxygenated 

to give hydroxyl-free hydrocarbons*. 

We wish to report the isoaromatization of alicyclic ketones by homogeneous Flu, Rh and Ir catalysts, 

under conditions in which the oxygen atom is preserved. When, e.g., a solution of 102 mg (lo-‘mole) 

IrCI(CO)(PPh,)r (1) in 1Cg (3.65 x lO_‘mole) frans, trans-2,6-dibenzylidenecyclohexanone (4, R = CsHS; R’ = R” = H) 

is heated at 256”for 2 hr, the distilled reaction mixture [240”(15mm)l yields 7.69 (76%) pure 2,6-dibenzylphenol 

(7, R = CsHs; R’ = R” = H). 

The iridium cat&t can be substituted by RhCI(PPh,)l (2). though the reaction rate decreases by a factor 

of 3. RuCI, (PPh,), is almost inactive under these conditions. 

When the reaction is carried out in some high boiling non-hydroxylic solvents (e.g., Ph,O) the activities of 

2 and 3 become similar to that of 1 (in the same solvent). 

The results of some &aromatization experiments using 1 in Ph, 0 are summarized in Table I. 

:‘,$C”Ph <t,yCH2j$.CHsPh 
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TABLE I. lsoaromatization of Alicyclic Dienones by IrCI(CO)(PPh,), (1) 

(2 x 10v3mole ketone, lO_‘mole 1, 1 ml Ph,O at 250”) 

Exp. Ketone Phenol formeda 

Reaction 

time, hr Yield %b 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Can/on 

2-Benzylidene-I-tetralone 

4, R = C‘H,; R’ = ii” = H 

4, R = o-CICIH,; R’ = R” = H 

4, R = p-Cl&H,; R’ = R” = H 

4, R = o-CH&H,; R’ = R” = H 

I, 

Carvacrol 

2-benzyl-l-naphthol 

7, R = C6HS; R’ = R” = H 

qone 

7, R = P.CIC6H,; R’ = R” = H 

7, R = p-CH,C6H4; R’ = R” = H 

4. R = C6HS; R = CHI; R = H 7,R=C6HS;R’=CHs;R”=H 

4, R = o-CH30CbH,; R’ = R” = H 7, R = o-CH,O&H,; R’ = R” = H 

4, R =p-CH30C6H,; R’= R”=H 7. R = p.CH30C6H,; R’ = R” = H 

4, R = C6HS; R’ = H; R”= C(CH,), 7, R = C,H,; R’ = H; R” = C(CH,)s 

4, R = 2-furyl; R’ = R” = H 7, R = 2-furyl; R’ = R” = H 

4, ar-C,,,H,; R’ = R” = H none 

4, p-C,,H, ; R’ = R” = H 7, R = fl-C,,H, ; R’ = R” = H 

1.5 97 

0.5 95 

1.75 100 

24 

3.5 98 

0.5 97 

2.5 87 

15 52 

0.25 98 

2 92 

2 98 

24 

15 95 

aAll known products were identified by comparison with authentic samples, I R, NMR and mass spectrometric 

measurements. 

7, R = p-CH30C‘H,; R’ = R” = H. Calc. for CZzHs203 : C, 79.0; H, 6.6. Found: C, 78.8; H, 6.7. G(CDCl,) 3.69 
(s 6H), 3.82 (s 4H). 6.70-7.15 (m 12H). 

7, R = C,H,; R’ = H; R” = C(CHs)s. Calc. for C,,H,,O: C, 87.2; H, 7.9. Found: C, 87.0; H, 7.7. 6 (CDCl,) 1.65 
(s 9H), 3.83 (s 4H), 6.87-7.12 (m l3H). 

7, R =2-fun/l; R’ = R” = H. Calc. for CL6HI,0s : C, 75.6; H, 5.5. Found: C, 75.5; H, 5.4. 6fCDCls) 3.82 (s 4H), 

5.89-6.12 (m 6H). 7.00-7.13 (m 4H). 

bDetermined by G. L. C. 
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reactions are 6.7, 3.3, 1.1 and 0.72% min-‘1. 

Even more pronounced is the steric effect6. 3-Methyl-2,6-dibenzylidenecyclohexanone (4, R = CsHs; 

R’ = CH,; R” = H) is isoaromatized slower than 4 (R = C6H,; R’ = R” = H) (The initial rate in exp. 7 is 

0.77% min-I), and ketones with ortho substituted phenyl groups (exps. 4, 8, 12) react either very 

slowly or not at all. 
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