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Summary: A synthesis of d-hydroxyesters 5 using the Peterson olefination of 
the o(-trimethylsilyl-substituted phosphonate 2 to vinylphosphonates 2 followed 
by hydroxglation with catalytical amounts of 0.~0~ has been developed. 

Among numerous methods') for the conversion of aldehydes and ketones to 

homologous carboxylic acids the Nittig-Borner procedure with suitable d-sub- 

stituted phosphonates is most important 2) . The remarkable fact that G,C-di- 

alkylacetals of formylphosphonates cannot be lithiated even if t-EuL,i is 

used2'), was the reason for the development of dialkoxymethyl diphenyl- 
3) phosphinoxides as homologation reagents . Another possibility for stabili- 

zing carbanionic centres of an alkoxymethyl-phosphonate should be the addi- 

tional introduction of a trimethylsilyl group at the&-C-atom. In this case 

the Peterson olefination should be preferred to the biittig-Iiorner olefi- 

nation4). 

15) 

In this paper we report on a suitable derivative of the title reapent 

which can be employed for a homologation procedure leading to one carbon 

elongated carboxylic esters furnished with an additionald-hydroxy group. 
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Scheme 1 

Phosphonate 1 is transferred to its d-trimethylsilyl-derivative 1 6, (7Oya) 

using the inverse strategy 7, of adding the carbanion of 1 to (CH3)3SiCl in 

order to avoid disilylation. 

In contrast to the instability of the phosphonate carbanion of 1 even at 

5829 



5830 

-7c"c, the cnrbanion of phosphonate 1 is much more stable bec::ilse of the 

stabilizing effect of the ti-trimethylsilyl group. :I' sample prepared by de- 

protonation of 2 with s-SuLi at -3C°C, shows a 99,) incorporation of deuterium 

et the ti-C-atom after having quenched the carbonion with 3,i afker 3i min. 
L_ 

'1% e Zcterson olefination of 2 .) xiields 1-(2-tri~71ethylsilyl)c~thox~~-vin~~i- 

phosphonntes 3 as 1;/Z mixtures (Scheme 1). Vinglphosphonates 3 represent 

starting materials not only for homologous corboxglic acids 
e) 

, but also for 

the more useful preparation of the homologous oc-hydroxp-carboxylic acids. 

nydroxglation of 3 with CsC 
4 
-X-methylnorpholin-h-oxide (lb~:C) 9) leads via the 

non-isolable diastereomeric mixture of 1 (not drawn 

in Scheme 2) to esters 2 10) 
,?-dihgdroxgphosphonates 3 

according to the well 
.?I) 

documenter cieavape of 

a-hydroxyphosphonstes into carjonyl compounds and dinlkylphoephite (Xcheme 2). 

Other methods concerning the transformation of carbonyl compounds into 

homologous a-hydroxy acids are listed in lit.cit. 1. 

Scheme 7 

An interesting detail is the appearance of the 2-trimethylsiljTlethyl residue 

in 5, a selectively removable carboxyl protecting eroua 
17) c . ‘The following 

Table summarizes some characteristic data and observations of phosphonates 3 

and d-hgdroxyesters 2. 

Table 

Phosphonate 3i 

H' R 
2- 

ol-kydroxyester 2 

b.p. [OCl* Yield b.p. coGI (mm iq) Yield 

hl or m.p. COCI [/:I 

ii 
a -(CE ) - 

2 5 
go-95 

CWT 
non 

crystallized 

_ -Cmx3)7 H C 65-75 

&l p-KeQ-ph ii 115-175 

e m-MeG-Fh E IIO-12C 

f Fh CZ 
3 

ICC-lC5 

88 b.p. IOO-105 (Pmm) 5 5 

m.p. for 

85 the c-3 

3 

95-97iv 
85 

isomers 
108-111 

61 not distilled 5 0 

80 b.p. 05-90 (i:*CGl ) 4C iii 

77 b.p. 8C-83 (O.OCC) i 4C 
iii 

4C b.;?. 60-65 (9.~~5) 25 

' bulb to bulb distillation (O.CCl mm Hg) 
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i) The R/Z ratio for compounds 3a-3f is approximately 1/l 

ii) Diethy1-~(2-tr~methylsil~l)ethoxN_cNclohexyliden-meth~l~phosphonate 2 

'H-NMR (250 MHz, CDC13):d= 0.00 (s, 9H, SiMe3), 1.03 (m, ZE, CH,SiMe3), 

1.33 (t, 6Ii, J=7.2 Ez, 2xOCE2CIi3), 1.58 (bs, 611, +X2)3-), 2.32 (bs, 2B, 

two allylic protons), 2.58 (bs, 2H, remaining two allylic protons), 3.77 

(m, 2H, -OE2CH2), 4.093 and 4.1 (quint. and quint., 2E and 2H, 2x 

-Oc&pi3). 

The spectral properties of compounds 3b-3f are fully in agreement with -- 

the indicated structure. The 
1 
II-MMR patterns of 3b-3f are more compli- -- 

cated because of E/Z mixtures. 

iii) Starting aldehyde was isolated too (25-3053). 

iv) Both C-3 isomers, (3RS)-3-hydroxy-cholestanic-3-carboxylic acid-(2-tri- 

methylsilyl)-ethylester, could be obtained in pure form after chromato- 
1 graphy (petroleum ether/ethyl acetate = 20/l); their H-NMR spectra 

exhibit no real differences; a stereochemical assignment of both isomers 

using the shift reagent E'u(dpm)3 was impossible. 
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