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Abstract: In situ prepared ketene acetals of y-hydroxyvinyl suifones undergo a Claisen rearrangement affording
3-phenylsulfonyl esters. These compounds are converted to (2E 4E)-dienoic esters by a base-assisted elimination

of benzenesulfinic acid. © 1998 Elsewcr Science Ltd. All rlghts rescrved

Dienoic acid derivatives occupy a prominent position in synthesis because of their frequent occurrence in
many targets of biological relevancel and utility as synthetic intermediates. The large number of synthetic
methods that are currently available for their preparation, testifies to the growing interest in this class of
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We describe here a practical method for the preparation of compounds of type I through a Claisen
rearrangement of ketene acetal derivatives of y-hydroxyvinyl sulfones 1 (Scheme 2).
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Functionalized sulfones 1 can be readily prepared from aldehydes using the procedure by Dominguez
and 2"’%’7 and then treated with triethvl hoacetate in xvlene at reflux 8 The intermediate ketens acetalc 2
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Tabie 1. Claisen rearrangement of hydroxy sulfones 1
.
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consiant between the olefinic protons (J=15.4 Hz).
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interesting exceptions (Table 1). Primary vinyl alcohol 1a (entry a) reacts in 5 hours affordmg the corresponding
ester 3a in relative low yield (65%). The observed deceleration in the reaction rate is probably due to the lack of
substituents at C-3 as pointed out in some recent studies.!! On the other hand, tertiary vinyl alcohol 1d is not
completely converted into 3d (entry d, Table 1) even after prolonged reaction times. The recovery of starting
vinyl sulfone 1d indicates that the ketene acetal formation is considerably slowed down by the steric crowding
around the hydroxy group.12 The yields of products 3 obtained after purification by column chromatography

on silica gel are usually satisfactory especially
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The subsequent elimination process has been tested using several base/solvent couples but the best
results were obtained using DBU in THF at room temperature (Scheme 3).

PhSO2 o ‘ DBU o}
RSN Nog T tente RN OFt

dn

Scheme 3

on silica gel {T ble 2) The ste em..emist:y of dienoic products 4 was found to be (2E,4E)13; the amount of the
(2Z,4E) isomer was negligible by TH-NMR analysis.
Tabie 2. Synthesis of (2E,4E)-dienoic esters using DBU in THF.
entry ester dienoic ester yield entry ester dienoic ester yield
3 4 % 3 4 %
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In conclusion, a two step synthesis of functionalized dienoic esters starting from y-hydroxyvinyl sulfones
has been devised.!4 Vinyl sulfones 1 are converted into the corresponding ketene acetals that undergo a Claisen
rearrangemcnt to 3-phenylsulfonyl esters 3. Compounds 3 undergoes a base assisted elimination of

stereoselectively afford (2E 4E)-dienoic esters 4. Synthetic a ann]mannnc of this new
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Typical expertmemaz procedures: Claisen rearrangement : Vinyl sulfone 1 (2 mmol) was
suspended in xylene (8 mL.) and then triethyl orthoacetate (0.65g, 4 mmol) was added. A catalytic
amount of propanoic acid (2 drops) was added and the suspension was heated at reflux for the
indicated time (see Table 1). After evaporation of the solvent at reduced pressure, the crude ester 3
was purified by column chromatography. Compound 3f: oil, IR (vmax/em1) : 1735, 1630, 1307,

10RS: ITH.NMR (0OMH> (D1 8- 110MH + 76 S H2) 1.233.1. 45 2H. m), 1.54-1 70 (2H

1UGd, TIATINGVAIN \SUULIYAE L, aonaF) U LA F\DOXhy Ly v Ued T14), 1.357 1.0 \&di1, 1lj, L.I97 1.7\ \&11,

m), 1.92-2.08 (2H, m), 2.61 (1H, dd, J 9.9, 16 Hz), 3.11 (1H, dd, J 4.3, 16 Hz), 3.46 (2H, t, J 6.3

Hz), 3.98-4.09 (1H, m), 4.11 2H, q,J 7.2 Hz), 5.32 (1H, dd, J 8.5, 15.3 Hz), 5.48 (1H, dt, 7 6.2,

15.3 Hz), 7.51-7.70 (3H, m), 7.80-7.95 (2H, m); m/z : 313 (M* - CoH50), 217, 171, 135, 93, 77.
Compound 3g: oil, IR (vmax/cm-l) : 1738, 1635, 1307, 1085; IH-NMR (CDCl3) &: 1.22 3H, t,J
7.1Hz), 1.52-1.71 (2H, m), 2.01-2.16 (2H, m), 2.59 (1H, dd, J 10, 15.8 Hz), 3.10 (1H, dd, J 4.3,

15.8 Hz), 3.36 (2H, t,J64Hz),402(1H dd J43 8.6 Hz), 4. 10(2H q,/ 7.0 Hz), 4.46 (2H, s),

5.30 (1H, dd, J 8.5, 15.4 Hz), 5.50 (1H, dt, J 6.4, 15.4 Hz), 7.28-7.38 (3H, m), 7.48-7.66 (5H, m),
7.78-7.86 (2H, m); m/z : 313 (M* - CoH50- C¢Hs5502),184, 141,91, 77.

Base assisted elimination: Phenylsulfonyl ester 3 (1 mmol) was qunlved in dry THF (6 mL) and then
DBU (1.2 mmol) was added at room temperature After stirring for 18 hours, the solvent was removed
under reduced pressure and the crude product was qu1ckly filtered on a short pad of silica gel (hcxane—
ethyl acetate 95:5). Compound 4f : oil, IR (Vpmax/em-1) : 1720, 1640; 1H-NMR (300MHz, CDCl3) &
1.28 (3H, t,J 7.1 Hz), 1.55-1.68 (2H, m), 1.70-1.89 (2H, m), 2.14-2.25 (2H, m), 3.54 2H, t,J 6.3
Hz), 4.19 (2H, q,J 7.1 Hz), 5.22 (1H, d, J 15.3 Hz), 5.95-6.28 (2H, m), 7.26 (1H, dd, J 10.0, 15.3
Hz), miz: 216 (M+) 171, 143, 125, 97. Compound 4h : mp 66°C, IR (vpmax/cm!) (KBr) : 1720,

1650; 'H-NMR (CDCl3) 8:1.29 (3H,t,J 7.2 Hz), 2.45-2.60 (2H, m), 2.87 (2H, t,J 7.3 Hz), 4.19

(2H, q,J 7.2 Hz), 5.79 (1H, d, J 15.4 Hz), 6.00-6.25 (2H, m), 7.21 (1H, dd, / 9.8, 15.4 Hz), 7.32

(2H, dJ 8.7 Hz), 8.15 (2H, d, J 8.7 Hz); m/z : 275 (M¥), 230, 201, 139, 111, 67.



