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Summary: A synthesis of a-hydroxyesters 5 using the Peterson olefination of

the o ~trimethylsilyl-substituted phosphonate 2 to vinylphosphonates 3 followed
by hydroxylation with catalytical amounts of OsO4 has been developed.

1)

homologous carboxylic acids the Wittig-Horner procedure with suitable ol~-sub-

Lmong numerous methods for the conversion of aldehydes and ketones to
stituted phosphonates is most important2 . The remarkable fact that 0,0-di-
alkylacetals of formylphosphonates cannot be lithiated even if t-Buli is

usedgc), was the reason for the development of dialkoxymethyl diphenyl-

phosphinoxides as homologation reagentsB). 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 Wittig-EHorner olefi-

natlon4)
In this paper we report on a suitable derivative of the title reagent
15) which can be employed for a homologation procedure leading to one carbon
elongated carboxylic esters furnished with an additional ol-hydroxy group.
0 O h
I _ ,
(E.C,0) F-CE,OCH,CH, 1 (CH,) Q—S:D’-MJ—:L—A (H.C,0), B c OCH,, CH, 81 (CE,)
5727’2 2 2772 33 . 572 2 33
2) (CH,;),SicCl
33 (CHB)B
1 2
W
1) s=Buli A . C .
? ———————— H P- OLF H S H i S1i0L
2 ; > ( 5Co 0), % CH,S8i(C 3 3 + (0}3)3 ioLi
2) R -C-R c
" A N2
0 R R™
3 (E/2)
Scheme 1
Phosphonate 1 is transferred to i1ts d-trimethylsilyl-derivative 26) (70%)
using the inverse strategy7) of adding the carbanion of 1 to (CHB)BViCl in

order to avoid disilylation.

In contrast to the instability of the phosphonate carbanion of 1 even at
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—7006, the carbanion of phosphonate 2 is much more stable becsuse of the
stabilizing effect of the A-trimethylsilyl group. # sample preparec by de-~
protonation of 2 with s-buli at —BGOC, shows a 997, incorporastion of deuterium
at the o~C-atom after having guenched the carbanion with D,C after 30 min.
The reterson olefination of 2 yields 1—(2—trimethylsiiy1}@thoxy—vinyl—
phosphonates 3 as /2 mixtures (Scheme 1), Vinylphosphonates\é represent

sterting meterials not only for homologous carboxylic ‘acids8 but also for

the more useful preparation of the homologous o~-hydroxv-carboxylic scids.

e
-k-methylnmorpholin-k-oxide (uk0)7’

Hydroxylation of 3 with UsC leads via the

A
non-isolable diastereomeric mixture of 1,2-dihydroxyphosphonates 4 (not drawn
)

"

in Scheme 2) to esters 210) according to the well documented clesvage of

a~hydroxyphosphonstes into carbonyl compounds and dialkylphosphite {Scheme 2).
Other methods concerning the transformation of carbonyl compounds into

homologous a~hydroxy acids asre listed in lit.cit. 1.
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An interesting detail is the appearance of the 2-trimethylsilylethyl residue
. : . 17 : :

in 5, & selectively removable carboxyl protecting group 2). The following
Table summarizes some charscteristic data end observations of phosphonates 3

and o-hydroxyesters 5.

Table
Phosphonate él o-Lydroxyester 5
R R’ b.p. [°¢]*®  viela  b.o. [°C] (mm g) Yield
v ] or m.p. L°c] Los]
a ~(CH,)- +t 950-95 88 b.p. 100-105 (2mm) 55
Cetqy
non m.p. for iv
L crystallized 85 the -3 & 99797 85
. 108-111
lsomers
¢ -cH(cHy), B 65-75 61 not distilled 50
d p-KeO-Ph & 115-105 80 b.p. 85-90 (0.C01) gotid
e m-MeC-Ph E 110-120 77 b.p. 80-8% (0.00%) aciid
£ Ph o 160-105 40 b.p. 60-65 (0.0C5) 25
*

bulb to bulb distillation {(C.CC1 mm Hg)
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The E/Z ratio for compounds 3a-3f is approximately 1/1

ii) Diethyl-[(2-trimethylsilyl)ethoxy-cyclohexyliden-methyllphosphonate 3a

iii)

iv)

4)

5)
6)

a)
b)

E~-NMR (250 MHz, CD013)- §d= 0.00 (s, 9H, SiMe ), 1.03 (m, 2K, QEZSiMeB),
1.33% (t, 6H, J=T7.2 Hz, ?xOCh CH ), 1.58 (bs, 6h, (C} 3—), 2.%2 (bs, 2H,
two allylic protons), 2.58 (bs, 2:, remaining two allyllc protons), 3.7?
(m, 2H, 'OQEQCHQ)’ 4.09% and 4.1 (guint. ané guint., 2E and 2H, 2x
—OQ§QCH3).

The spectral properties of compounds 3b~-3f are fully in agreement with
the indicated structure. The Th-nR patterns of 3b-3f are more compli-
cated because of E/Z mixtures.

Starting aldehyde was isolated too (25-30%).

Both C-3% isomers, {(3RS)-3-hydroxy-cholestanic-3-carboxylic acid-(2-tri-
methylsilyl)-ethylester, could be obtained in pure form after chromato-
graphy (petroleum ether/ethyl acetate = 20/1); their THonMR spectra
exhibit no real differences; a stereochemical assignment of both isomers
using the shift reagent Eu(dpm)3 was impossible.
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