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We mah to announce a novel technique for the one carbon homologatlon of 

ketones to produce d,p -unsaturated aldehydesl (eq. 1) The direct formatIon of 
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such conjugated aldehydes from simple ketones 1s not posalble by means of 

preexlatlng aynthetlc methods, and consequently lndlrect approaches which are 

multIstep In low over-all yIelda have been requlred.c 

The complete sequence 1s llluatrated by the transformation of cyclohexanone 

to 1-cyclohexenecarbaldehyde. Addltlon of cyclohexanone (1.00 equlv ) to a 

THF aolutlon of dlchloromethylllthum3 (1.20 equlv ) (-95’ for 10 mln, -78’ 

for 2 hr, and -23’ for 30 mln) gave a colorless aolutlon of the oxldo adduct 

I (R1, R2 = -(CH2)4-),4 homogeneous by tic analyala (Rf 0.40, Si02-benzene). 

The aolutlon was heated at reflux for 1 hr to produce ci-chloroaldehyde II (R1, 

R2 = -(CH2)4-),4b’5 which was concentrated In vacua at 0’ Hexamethyl- 

phosphoric trlamlde (excess), llthlum perchlorate (2.00 equlv.), and calcium 

carbonate (2.50 eulv ) 6 were added, and the suapenalon was heated at 130’ for 

1.5 hr to afford 1-cyclohexenecarbaldehyde2 as a sole product (74% by glpc, 

68% by 2,4-DNp: mp 222.5-223O, l,t.7 2lg-22oO). Slmllarly cyclododecanone 

and cyclopentanone gave 1-cyclododecenecarbaldehyde’ (81% after tic purlflcatlonX 
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and l-cyclopentenecarbaldehyde (50% by glpc, 2,4-DNP: mp 216-217’, lzt. g 215- 

216’), respectively 

Although the slmpllclty and directness of this homologatlon procedure are 

appealing, even more Important 1s the fact that the reactlon of 2-octanone 

gave (E)2-methyl-2-octenal (IIIa)l' exclusively In 74% yield (glpc). The 

stereochemistry of IIIa was clearly lndlcated by analysis of the nmr spectrum 

(ccl/+' TMS) which revealed peaks at 1 70 (6, 3H, oleflnlc methyl), 6 40 (t, lH, 

J = 7 Hz, oleflnlc proton), and 9.30 ppm (6, lH, CHO) The chemical shifts 

for this product occur precisely as expected for IIIa" and contrast with 

those observed for the reglo- and stereolsomerlc oleflns (Z) Isomer 1 72, 

6 46, and 10 11 ppm, CH2=CHRCH0 9 55 ppm. 
11,12 

The structure IIIa was furthe 

conflrmed by reduction to the corresponding alcohol IIIb which showed the 

expected nmr propertles. 13 Gas chromatographlc analysis of the product IIIa 

showed the absence of detectable ((1%) amounts of the 1somerlc oleflns 

IIIa X = CHO 

IIIb X = CH20H 

CHO 
OHC 

The observed regio- and stereoselectlvlty of this reactlon portends its 

broad synthetic applications In isoprenold field. Thus, starting with the 

readily available 2,7-octanedlone and using the same procedure as described 

above, the dlaldehyde IV, a key lntermedlate for squalene synthesis, 14 was 
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obtained In a single step stereoselectlvely (>99%) and efflclently (68% after 

tic purlflcatlon) 

The scope and synthetic appllcatlons of this reaction are under current 

lnvestlgatlon. 
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