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+5!!?%: a,B-Un&ziMtz&d aXdehyde4 ahQ COWQtiQJ&$ p4QpanQd 6hom bQtOVV2.A through tithei 
B Q 0XymQthy.t dQhivtivQo by nod&n bohohy&idQ heduction 6o.&?oxed by acid-ca.&z@Qd 
/rQUh/rangQmQnt 06 tiQ hQAU.&ing diacetal ctibinoti. 

The homologation of carbocyclic' or aromatic conjugated cyclic and 

acyclic 2 ketones (p), having an active methylene group, to the a,&unsaturated 

aldehydes (C_) has been achieved I,2 through acid-catalysed rearrangement of the - 

respective 2-(alkylthio)-methylene carbinols (I3), derived from the ketones in - 
several steps. These methods, however, require strong basic reagents for 

introduction of the functionalised B-carbon residue into the ketones. We wish 

to report here an alternate and simple approach to the transformations of 

cyclic and acyclic ketones having the general structure (A) to the respective - 

a,&unsaturated aldehydes C(Z) through the easily accessible B-keto-acetals (D_) 

under mild reaction conditions 384 , which appears to offer a considerable promise 

as a general synthetic procedure. 
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(E) : X = CH(OEtJ2 (g : X = OEt 

As a typical example, conversion of the tetralone (::I5 into the dihydro- 

naphthaldehyde (ikl)6’7, a key intermediate in the synthesis of anthracyclines 6,7 , 
via the 8-ketoacetal (zp) and the carbinol 12d),is shown here. _= 
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Reagents: 

(i) CH(OEt) 3, BF3-Et20, (i-Prj2N-Et, CH2C1 
2 

(ii) NaBH4, MeOH 

(iii) aq. HCl (6N) 
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The reaction of the tetralone (A$) with diethoxycarbonium fluoroborate 

L-prepared in situ from BF 3.Et20 and HC(OEt) 3 -7 in the presence of N,N- 

diisopropylethylamine in CH2C12 at -78OC (10 min) followed by -20 to -lO°C for 

2 hr according to Mock and Tsou3, afforded the 8-ketoacetal (2:) as a dark red 

viscous oil in 95% yield. This relatively unstable intermediate was characte- 

rised by the spectral data: IR (neat) 1660, 1610 cm -l; 1H NMR (CC141 6 0.93-l-3 

(m,6H), 1.87-3.66 (m,9H), 3.73 (s,6H,2-OCH3), 4.83 (d,lH), 6.46-6.9 (dd,2H,ArH). 

Reduction of crude (22) with an excess of NaBH4 in methanol to the carbinol (22) 

followed by decomposition of the reaction mixture with an excess of ice-cold 

aq-HCl (6N) followed by stirring at room temperature for 2 hr and purification 

of the resulting product (extracted with Et201 by short-path filtration through 

a silica-gel column afforded the known aldehyde ($c), m.p. 90-92OC (reported6'7 

m-p. 91-92OC) in 80% yield. Possibly, the acid-catalysed transformation of the 

carbinol-acetal (22) proceeds through the rearrangement of an intermediate such 

as (21, similar to the sulphur analogue (g)l'*. 

The sequence was demonstrated on several other tetralones (la,g),inda- _--- 
nones (2~~2) and benzosuberone (2) to the respective a,&unsaturated aldehydes 

(2a=c), ($p=_d) and (2) in good to excellent yields (entries l-8 in Table ). The ---- __-_ 
ketoacetals (&ig) and (1jb) derived from the respective arylmethyl ketones(lzgl --- 
and (Ad@) gave the E-isomers (153) and (15b) exclusively,as appeared from the --- _z-. __= 
'H NMR spectra (entries 11 and 12 in Table). The tetrahydro-I-oxo-benzo_fb -7 

thiophene (Ag) also yielded the previously unknown8 a,@unsaturated aldehyde 

(AZ) in excellent yield (entry 10 in the Table). 
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The preliminary results indicated that the sequence of reactions 

developed for the aromatic conjugated ketones are also useful for the trans- 

formation of cyclohexanone (A$) and cyclopentanone (Ai) to the respective 

a,B-unsaturated aldehydes (22) and (2X) in ca. 50% overall yield from the 

ketones via the B-ketoacetals (iz)3 and (&g)3. 

t&g), n=2; R=H 

(12) ,n=l; R=H -- 

CHO 

b \ (zQ),n=2 

KH2)n (_2Z), n=l -- 

The simplicity and mild reaction conditions of our method and the ease 

with which it can be applied to the preparation of a,&unsaturated aldehydes 

by one carbon homologation with l,3-carbonyl transposition suggests that it 

will be the method of choice for such synthetic operation'. 

The easily accessible B-ketoacetals (D) are also useful intermediates - 
for the synthesis of substituted u,B-unsaturated aldehydes and benzoannelated 

derivativesl' through their reactions with organometallic reagents and these 

aspects will be reported in due course. 
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