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Ximoprofen 1 is an experimental non-steroidal anti-inflammatory drug, of the arytpropanoic acid class, 

which is repotted’ to be some lo-40 times more active than ibuprofen. With the two chiral centres and 

geometrical isomerism about the oxime. there are eight possible stereoisomers for this compound_ Since it 

appears that this drug has neither been developed commercially, nor withdrawn, we considered that this might 

he because the individual isomers had not been prepared to allow full toxicological testing. We have extended 

chemistry which we developed mcently2. which has allowed the preparation of each of the four stereoisomers 

of the keto acid 2. We disclose here an outline of the syntheses of these keto acids and preliminary results 

concerning the preparation of the oxime derivatives. 

The R-2, S-3-bromodiol32, protected as the acetonide, was converted to the Grignard reagent and this 

reacted with R-5-trimethylsilylcyclohex-2-enone 4 in the presence of CuBrSMe2, Me$iCl and HMPA 

following the procedure developed3 for the 1,dconjugate addition reactions of this enone. The intermediate 

silyl enol ether was cleaved (KF, MeOH) to give, in 44% overall yield, the product 5t arising from addition 

anti to the Me3Si group. A trace of the syn addition product 6 was removed by chromatography along with 

some recovered starting enone. Since the starting bromodiol was optically pure, the removal of the syn product 

ensured that there was only one stereoisomer present which was obtained as an oil (the enantiomer was also an 

oil). Elimination of the MejSi group, following the procedure reported3 (CuCl2, DMF). gave a mixture of the 

required diol 7t and the corresponding monoformates 8 and 9. The formates were converted to the diol 

(MeOH, HCl) which was obtained in 54% yield overall. Because catalytic reduction (H2/w/c) of the double 

bond of 7 was incomplete the product was obtained in only 62% yield by chromatography. Ruthenium 

tetroxide oxidation (cat. RuC13, Na104, 82% yield) then gave the S-2, R-l”-keto acid lot, mp, 94-95.PC!, 

[a]D +52o (c=l.75, EtOH). 

1079 



1080 

In a similar manner, but by the use of the enantiomer of the enone 43 and the acetonide of 3, the 

diastereomer 11 was obtained crystalline, mp. 73.0-74SoC (from EtOH) in 51% yield. Elimination of the 

MesSi group gave, in 53% yield, the corresponding enone diol. The tH NMR spectra of both 11 and the 

derived enone diol were indistinguishable fom those of the other diastereomers (5 and its enone diol). Catalytic 

reduction of this enone dial, followed by ruthenium tetroxide oxidation, gave in 78% overall yield, the S-2, S- 

l”-keto acid 12, mp. 132-133.5oC, [a]D +48o (c=1.45, EtOH). 

The enantiomer (S-Z, R-3-bromodiol) of the dio13 was obtained as reported earlier2 except that (-)-di- 

isopropyl tartrate was used in the Sharpless reaction employed in that procedure. By the use of this diol in 

place of its enatttiomer, in the chemistry discussed above, the enantiomers of the acids already described were 

also obtained. The R-2, S-l”-keto acid 13 was identical to the isomer 10 in all respects except that it gave [a]D 

-53O (c=1.75. EtOH). The R-2, R-l” isomer 14 was identical to the isomer 12 except that it gave [a]D -48O 

(ceO.51, EtOH). 

The retention times of the diastereomeric acids on TLC were the same and the 1H NMR (300 MHz, 

CDC13) spectra were indistinguishable. The t3C NlvIR (75.1 MHz, CDC13) spectra of the diasteteomeric acids 

were also virtually indistinguishable, however a t3C NMR spectrum of a mixture of the diastereomers showed 

twinning of several peaks. The S-I-phenylethylamine amides of the acids separated by HPLC when they 

differed at C-2 in the configuration of the acid. However, the amides of the acids which differed only at C-l” 

did not separate. 

A mixture of the oximes 15 of the S-2, R-I”-keto acid 10 was prepated (HONH2.HCl, pyridine) but the 

isomers could not be separated by chromatography on silica. The oximes 16 and 17 of the corresponding 

methyl ester were prepared and they could be separated by HPLC (SiO2, hexane/ethyl acetate). The second 

eluting isomer showed in its IH NMR (3OOMHz, CDCl3) spectrum resonances for the methylene protons next 

to the oxime group which can be differentiated by a combination of chemical shift values and coupling to the 

adjacent benzylic proton as determined by a COSY experiment. The protons for the methylene group adjacent 

to the henzylic proton resonate at 6 = 1.94 (axial) and 3.47 (equatorial). The protons for the other methylene 

group resonate at 6 = 2.11 (axial) and 2.44 (equatorial). The corresponding resonances in the other isomer were 

between 6 l-9-2.1 for both axial protons, 2.57 for the equatorial proton next to the benzylic proton, and 3.37 for 

the other equatorial proton. It has been shown4 that protons in methylene groups syn to the OH of an oxime 

group are deshielded and therefore resonate at lower field. It follows, therefore, that the first eluting isomer has 

the E configuration 17 and the other isomer has the Z configuration 16. 

The Z compound isomerised to a mixture of E and Z isomers on standing as a solution in CDCl3. 

Hydrolysis of the E isomer (LiOH, THF, H20) gave the carboxylic acid as a 1:l mixture of the oxime 

diastereomers IS. 
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t Acceptable analyrical data obtained. 1H NMR (300 MHz, CDCi3) 

(32% SR, I’S, 4”R~~~~(1’-[2”~*‘-dimethyl-l”~“-d~~~n~”-yl~ethyl)ph~~~-5-(t~~y~lyl) 

cycbhexanone (5) 6 -0.06 (s, SiMe$, 1.13 (m. H5), 1.33 (d, J 6.6, CH3CH), 1.33 and 1.37 (each s, 3H, 

=3-3). 1.95-2.75 (com#ex. 8H), 3.49 (dd. J 6.9,8.3, IH) and 3.69 (dd, J 6.1,8.3, lH~~~}, 4.10 (dt, J 

6.7.8.1, CHOj. 7.09 (single peak, 4H. AM). 

(SR, 1% 2’R~-S-~4-(2’J’-dihydrox~l’-methylpropyl)phenyl]-2-cyclohexenn-l-one (7) 6 1.34 (d, J 7,l 

CH3), X46-2.71 (complex, 4H). 2.78 (quint., J -7.1, Hl’ ), 3.32 (dd, J 7.7, 11.2, lH, CH@), 3.33 (m, HJ), 3.44 

(dd, J 3.0, 11.2, 1H CHfl), 3.73 (dt, 3 3.0.7.7, lH, CHO), 6.12 (dd. J 10.1,2.2, HZ), 7.06 (m, H3), 7.17 (single 

peak, 4H. ArH). 

(2S, 1”R~t~4’-~3”~x~y~~exyi)phe~yllpropanoic acid (10) 6 1.50 (d, J 7.1, CH3), 1.73-1.90 (complex, 

2H) and 2.05-2.18 (complex 2H) and 2.32-2.45 (m, W), 2.49-2.61 (m, 2H, CH2CJ-I). 2.99 (tt, J 4.2, 11.6, Hl”). 

3.73 (q. J 7.1, H2), 7.18 and 7.28 (each d, J 8.1, ArH). 
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