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DIASTEREOSELECTIVE SYNTHESIS OF 2-HYDROXY-3,4-ALKADIENOIC ACIDS BY THE
ESTER ENOLATE CLAISEN REARRANGEMENT OF PROPARGYL GLYCOLATES
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The ester enolate Claisen rearrangement of propargyl glycolates
gave 2-hydroxy-3,4-alkadienoic acids with high diastereoselectivity,
which was confirmed by stereospecific transformation of the acids

into dihydrofuranmethanols.

Allenes with a- or B-oxygen functionality are very useful precursors for the

synthesis of valuable compounds, such as furanones,l) Y_2) 3)

4) 5)

and §-lactones,

dihydrofurans, and dihydropyrans. Therefore diastereoselective synthesis of
allenes has been worthy of remark for their usefulness. We now wish to report here
the diastereoselective synthesis of 2-hydroxy-3,4-alkadienoic acids by the ester
enolate Claisen rearrangement of propargyl glycolates (l).6)

Ester | prepared by the reaction of the lithium salts of propargylic alcohols
with 2-methyl-1,3-dioxolane-4-one was treated with lithium hexamethyldisilazide
(3 equiv.) in THF at -78 °C for 2 h. After adding chlorotrimethylsilane (3 equiv.)
as a trapping reagent of the dianion of the enolate formed, the reaction mixture
was allowed to warm up to room temperature over 6 h and stirred for 2 h. After an
extractive workup, 2-hydroxy-3,4-alkadienoic acid was simply isolated by distilla-
tion. In the present reaction, lithium hexamethyldisilazide and THF are suitable
as a base and a solvent, respectively. Lithium diisopropylamide and 2,2,6,6-
tetramethylpiperidide gave no desired product and the use of ether or dimethoxy-
ethane resulted in the decrease of both yield and diastereoselectivity. The result
of the ester enolate Claisen rearrangement of | is summarized in Table l. It is
noteworthy that the diastereoselectivity in the rearrangement is more than 92%.

The configuration of 2-hydroxy-3,4-alkadienoic acids (3) was determined by
conversion of 3 to dihydrofuranmethanols (5). The cyclization of 3 (R! = Me, R? =
Me3Si) with AgBFs (1 equiv.) in CHCl; at room temperature for 3 d gave the dihydro-
furan ﬂ,7) which was reduced without purification with LiAlH, in ether at =20 °C

for 2 h to give dihydrofuranmethanols 5 in 35% yield from 3. NMR analysis using
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Table 1. The Ester Enolate Claisen Rearrangement of Ester 12

R R? Yield of 3/3P 3a : 3p°’

H Me 71 -

H Me;Si 474 -

Me Me 72 92 : 8

Me Me;Si 88 95 ¢ 5

Me n-Bu 59 94 : 6

Et MesSi 69 94 : 6
n-Pr Me3Si 54 94 : 6

a) All products gave satisfactory NMR and IR spectra. b) Isolated yield by distilla-
tion. ¢) The ratio was determined by GLC using a capillary column, FFAP 50 m on the
corresponding methyl ester of 3. d) The starting material was recovered in27% yield.

the shift reagent, Eu(fod); indicated that the major product 5a is the trans isomer,
and GLC analysis of 5 showed that the isomer ratio of 5a : 5b is 95 : 5 which
accords with that of 3. An authentic 76 : 24 mixture of 3 (R! = Me, R® = Me;Si)

8)

was converted in the same manner into 5 in a ratio of 76 : 24. This result indi-

%) Accordingly the structure

cates that the conversion of 3 to 5 is stereospecific.
of the major diastereomer of the rearranged product of 1 is assigned to 3a. The
diastereoselectivity can be explained as follows: The (E)-enolate 2 predominantly
forms in terms of a stable chelate structure to give the disilylated intermediate 6.
The boat form ba to furnish 3a is more favorable than the chair form bOb to give 3b
in the transition state of the Claisen rearrangement because of the 1,3-diaxial

interaction of the hydrogen and the bulky trimethysilyloxy group in bb.
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Thus highly diastereoselective synthesis of 2-hydroxy-3,4-alkadienoic acids
was achieved from easily available propargyl glycolates, and the rearrangement
product with allene, carboxylic acid and hydroxy functional groups is a useful
precursor for the synthesis of the natural products.
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