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VERSATILE DIQUINANE INTERlL:EDIATES 

J. L. Belletire*, K. G. Adams 

Department of Chemistry, University of Cincinnati 
Cincinnati, Ohio 45221 

The preparation and chemical reactivity of two key diquinane intermediates are described. 

Despite the existence of numerous polyquinane (1) natural products (e.g. quadrone 1 (2) and 

gymnomitrol2 (311, practical synthetic precursors to quinanes are rare (4). This is in sharp contrast to the 

polycpclic cyclohexanes for which such precursors abound (e.g. the Wieland-ISescher ketone 3 (5)). 

We here disclose a convenient and inexpensive four-step procedure for the preparation of enone ketal 

8 (6) (overall yield = 15$-h) from the readily available bicgclo[3.3.01octane-3,7-dione 4. 
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The enolate of dione 4 (7) is generated by slow addition of the dione to a preformed LDA solution (in 

THF at -559. The enolate is not easily transferred due to its insolubility, thus precluding the usual (8) 

inverse addition to phenyl disulfide. A practical alternative is addition over 15 minutes of phenyl disulfide 
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to a vijiororislv stirred suspension of the enolate (in TIIF at -55q followed by warminK t@ room tefnpcratilre. 

After work-up (ccidification/extraction/flnsh chromatofgaphp; EtOAc:ligroine; 1:l) pure monosulfide 5 can 

be obtainer’ in 3%3P0;7 yield on 3 l@ mmole scale. Oxidation of 5 is accomplished bc the clroplA-ise addition 

of nl-chloroprroxvhenzoic acid in ClI2C12 to a solrition of 5 in ClI2C12 held at -55’ followed b:/ 1vashing 

\q,-ith bisulfite and hicarbonate (vie16 c. On?.!,). ?lono!tetal 7 (m/e ?i+ Cal&i: 3OG.0926; Fd: 3nG.0927) is 

prepared from sulfoxide 6 (m/e ?J + Calc’d: ?G2.OGG4; Fd: 262.0676) by transketalization (9) at room 

temperature using hutanone ethvlenc ketal containin: a trace of p-TsOE and ethylene elycoi (rield 2. 

70”~). Eoth 6 and 7 are purified using flash chromatoyrraphy (EttiAc:ligroine:CH3OlI; 15O:ljO:l). Althou@ 

thcrmallv unstable, 6 (mp lii8-1GY”d) and 7 (mp 157-15E”d) readily crystallize from evaporating: solutions 

of J:tfjAc-liyroine. Separation of the sulfoxide diastercoisomers prior to thcrmolvsis is unnecessary. When 

a c’illrtc CC13 solution of 7 is heated at reflux in the presence of an acid scavcnrrer (e.p. CaCO3 or 

NalIC:C3), slow elimination to the enone ketal occurs. Flash chromatography (EtOAc:ligroine; 1:4) followed 

$7 sublimation rives nure 8 (yield G4?;; mo GG.5-F7.5° I m/e ;\I+ Cal&! 180.0787; Fd: 180.0805 (IO)). 

Treatment of enone ketal 8 bvith Lille2Cu (anhvdrous ether: -60’ to RT) affords the expected 1,4- 

addition prodcct. Furthermore, sulfoside ketal 7 can be converted to its ruby-red (dianion (2+ equiv. LLIA; 

THF; -50’ to no over 3 hrs. (11)) v:!lich underpoes facile reaction with 3-hromopropene. Application of 

these transformations to polyquinanc svntheses v~ill he reported in our fr!ll paper. 
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