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1 -t 6 OXYGEN TRANSPOSITION OF A CYCLOHEX-2-ENONE 
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Abstract The 7 -t 6 transposition can be achieved by 6-hydroxylation, reduction 

to the cis-dial, cyclic carbonate formation, and reduction with sodium - 

cyanoborohydride-tetrakis(triphenylphosphine)palladium(o) -tetrahydrofuran. 

In connection with our work on polyene cyclisation’ we required a general method for 

O-transposition typified by the conversion of (1) into (4). As a first step the enone (1) 

was converted to its TMS enol ether (LDA-Me3SiCI-TEF) and oxidized 2 with 

m-chloroperbenzoic acid to give, after hydrolysis, - the hydroxyketone (2) (80%) 6H 4.1 

(dd, J 13.5 and 6Hz). Reduction of (2) with LiAlI14-AIC133 did not effect hydrogenolysis 

but gave the cis-diol (5) with high selectivity in contrast to the result with LiAIH4 (Table).’ - 

R = (CH2)2CH = CHMe 

-a I 
X R’ 

0 

lX=H 

2X=OH 

3 X = OAc 

Q I HO R’ 

R 

4R=H 

5 R =-OH 

6 R =.‘11IOH 

J& “\ 0 A- 

7A = BPh 

8A = C=O 

9A = C=S 

“‘The high stereoselectivity observed in the LAH-AIC13 reductions is in accord with the 

formation by coordination of a 5,6-ring system and its preferential reduction to the 

cis-ring junction. - 
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Table. 

Reagent 

LAH-AK13 

1 : 1 

1 : 2 

1:3 

1 : 4 

LAH 

NaBH4 

Red-AIR 

(111 

Reduction of hydroxyketone (2) 

Yield (%) Ratio cis- (5) - 

95 81 : 19 

85 85 : 15 

77 83 : 17 

88 92 : 8 

95 43 : 57 

91 50 : 50 

90 33 : 67 

: trans- (6)’ 

adetermined by capillary gas chromatography. 

Attention was then turned to the hydrogenolysis of some cyclic derivatives of the cis- - 

diol (5). LiAIH4-AIC13 reduction of the boronate’ (7) gave unidentified products while 

similar reduction of the carbonate5 (8) (N,N’-carbonyldiimidazole, 88%) gave 5. 15% of the 

required alcohol (4) and a similar proportion of diol (5). Although not fully characterised the 

other products from these reactions appeared to be cyclisation products arising from 

participation of the side-chain. Not surprisingly reduction of the carbonate (8) with 

LiAIH4 gave the diol (5) (95%) and the alcohol (4) (2%). A low yield of the alcohol (4) 
n 

was also obtained by Bu3SnH reduction5 of the cyclic thiocarbonate (917 

(N,N’-thiocarbonyldiimidazole, 70%). 

Allylic phosphate esters, followed by sulphate, are preferred for enhancing allylic 

hydrogenolysis relative to other reductive processes. However, we were unable to 

prepare cyclic phosphates or sulphates from the diol (5) and turned to methanesulphonates. 

Acetylation of the ketol (2) gave the acetate (3), which on NaBH4-MeOH reduction gave 

an unexpectedly complex mixture of five compounds identified as the e-diol (5) and 
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both cis-monoacetates and the trans-diol (6) and its homoallylic acetate; the trans-cis -- - 

ratio was 36 : 64. Zn(BH4)2 in Et20 reduced the ketone (3) to the expected mono- 

acetates (trans:cis 90 : -- 10) as did NaBH3CN-MeOH-HCI. Reaction of this mixture of 

monoacetates with CH3S02CI-Et3N gave elimination products. 
$ 

The required allylic deoxygenation was finally achieved using the allylic reduction 

method described by Hutchins 
8 

for allylic acetates, viz reaction with NaBH3CN-Pd(PPh3)gTHF. - 

However, this system did not react with the allylic monoacetates, diacetates, or bis- 

ethylcarbonates of the diols (5) and (6) and the alcohol (4) (6H 5.4 (2Hm), 3.9 (lHm), 

1.6 (6H, bs)] was only obtained by reduction of the cyclic carbonate (8) (62%). Presumably, 

in the former cases, the likely intermediate n-allylpalladium complex is not formed due to the 

extent of alkylation of the ally1 system, whereas w,hen the leaving group is the cyclic 

carbonate it does form, perhaps encouraged by a relief of steric strain coupled with the 

possible irreversibility of complex formation due to CO2 loss. The overall yield of alcohol 

(4) from enone (1) was 40%. 

All compounds reported in the text gave satisfactory accurate mass measurements 

and/or combustion analyses and consistent n.m.r. spectra. 

Acknowledgement 

We thank the S.E.R.C. for financial support. 

References 

1. P. M. Bishop, J. R. Pearson, and J. K. Sutherland, J. Chem. Sot., Chem. Commun., 

1983, 123. 

2. A. K. Piilusser and P. L. Fuchs, J. Org. Chem., 1982, 47, 3121. 

3. E. C. Ashby and J. Prather, J. Amer. Chem. Sot., 1966, 2, 729. 

4. J. M. Sugihara and C. M. Bowman, J. Amer. Chem. Sot., 1958, so, 2443. 

&pectroscopic properties support structure (10) (Xmax 236 nm; vmax 1740 cm-‘; 6P 

5.40 (4H, m), 5.05 (lH, m) and 4.90 (It!, m)] which on storage is converted to (11) 

(A max 
254 nm; fTH 7.18 (3H, m), 5.55 (2H, m), 2.34 (3H. s), 1.68 (3H. d)]. 



884 

5. J. P. Kutney and A. H. Ratcliffe, Synthetic Comm., 1975, 2, 47. 

6. D. H. R. Barton and R. Subramanian, J. Chem. Sot., Chem. Commun., 1976, 867. 

7. E. J. Corey and R. A. E. Winter, J. Amer. Chem. Sot., 1963, 85, 2677. 

8. R. 0. Hutchins, K. Learn, and R. P. Fulton, Tetrahedron Letters, 1980, 27. 

(Received in UK 19 December 1983) 


