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Abstract: Optically active a-fluoroketoaes (%-97% ee) were obtained by the regioselectiue opening of 

chiral allene oxides with anhydrous te~o~u~~m’~rn~or~. 

interest in developing mild and selective methods for introducing fluorine into organic molecules has 

existed for a long time. The unique effect that the replacement of a specific hydrogen atom or a hydroxyl 

group by this element has on physical and chemical and biological properties of organic moleculest) is of 

considerable significance for the preparation of biologically active substances*), the construction of novel 

fermelecttic liquid crystalline polyme&) and also as a test of synthetic strategy4). However, optically active 

fluorinated compounds where at least one of the asymmetric carbons bears a fluorine are difficult to 

prepare.9 We report herein one effective solution to this problem, the highly enantioselective synthesis of a- 

fluoroketones (96-978 ee) which are obtained by the reaction of allene oxides with anhydrous 

tetmbutylammonium fluoride. 

It is well established that the treatment of allene oxides with various nu~l~philes leads to the 

formation of u-substituted ketones.@ in this connection we have shown’) recently that a-fluorometh$ 

ketones are formed by the treatment of allene oxides with anhydrous tetrabutylammonium fluoride. As a 

general methodology for the synthesis of optically active a-fluoro ketones, where the fluorine bonded 

carbon atom serves as a source of chirality for the molecule, we propose the incorporation of fluorine by the 

regiaseleetive opening of chiral allene oxide. Scheme 1 outlines the pathway chosen to test the proPosal that 

precursors leading to chiral allene oxides can be highly e~ti~l~tively transformed into a-fl~ke~nes. 

The model compound, I-trimethylsilyl dodecyn-I (1) was converted into the optically active silyl 

epoxide 3 in two steps: a) hydromagnesiation8) followed by reaction with formaldehyde (2- 

bromomagnesium butane in the presence of 5% of titanocene dichloride then HCHO) to form (E)allylic 

alcohol 2, b) SharpJess asymmetric epoxidationg) (tBuOOH, L.(+)-diethyl ~~/ti~~ tetraisopmpoxide, 

CH2C.12. -23 Oc, 4lus) to give (ZR, 3SJ-epoxide 3. The optical purity of 3 (ee=97%. [u]$j=-22 , c 1.2. 

CHzClz) was established by its transformation into MTPA ester. Compound 3 was converted into the 

mesylate 4 which was then subjected to fluoride-promoted formation of allene oxide 5. However, to obtain 

fluoroketone 6 directly from mesylate precursor 4, via allene oxide 5, 1.95 eq of anhydrous 
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tetrabutylammonium fluoride was applied as a source of nucleophilic fluoride. Treatment of THF solution of 

4 with 1.95 eq of anbgdrous TBAF at room temperature for 15 min led to the formation of (R)3-fluoro- 

tridecan-2-e (6)1@ ([a]$5=+50.7 , c 1.08, CH2C12) in 87% yield. 

SCHEME 1 

1. i-BuMgBr, 
cnt. (Cp)2TiC12 

2. HCBO ~lobl =h 
t~CloHneSiM& 7 

1 Y- 
2 OH 

L(+)-DET, 

Ti(O’Pr),, 

MsCI/Py 96% 
1 

The optical purity of fluoroketone 6 (97% ee) was detemined using tH nmr and comparison of the spectra 

of the separately prep&ed respective racematet 1) of 6 with that obtained by asymmetric synthesis as shown 

above. Both spedtra were measured in the presence of the shift reagent tris[3- 

(heptafluoropropylhy(droxymethylene)-(+)-camphorato]-europium (III). It is worth mentioning that 

fluoroketeone 6 did ndt racemise when 1.95-2.0 eq of TBAFper 1 eq of mesylate 4 was used. However, the 

presence of even a m&l1 excess of TBAF promoted mcemization. 

In order to deWmine the scope and limitations of the method presented above, various fluoroketones 

were obtained fmm o#icalIy active silylepoxide 3 (Scheme 2). Oxidatio@) of the hydroxyl group in 3 with 

pyridinium chlorochrdmate (CH2Cl2, rt, lh) afforded aldehyde 7 in 60 % yield. Reaction of 7 with different 

Grignard reagents (1 b of RMgX in Et20,O Oc, R=Me, Et. Pr, iPr. ‘Bu, CHzPh, Ph. cyclohexyl) gave a 

mixture of diastereom/oric alcohols 8. The ratio of diastereomers in 8, which was dependent on the Grignard 

reagent used, had no ldfluence on the synthesis of target molecules because the newly created asymmetric 

center was discarded /in the later stage. Mesylation of the hydroxyl function in 8 afforded diastereomeric 

mesylates 9. Finally,; a THF solution of 9 was treated with 1.95 eq of anhydrous tetrabutylammonium 

fluoride at room temerature for 15 min-lh to afford 14) the desired fluoroketone 10 as the sole product. The 

optical purity of 10 wjas established with shift reagent by 1H nmr as 96-9796 ee . This reflects the ee of the 

epoxide 3 obtained v& Sharpless asymmetric epoxidation of allylic alcohol 2. 
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SCHEME 2 

10 

R&99, Et, Pr, ‘Pr, ‘Bu, 
CHrPh, Ph, cycloheryl 

In summary, we have presented a highly enantioselective (%-97% ee), very mild method for the 

synthesis of optically active a-fluoro ketones via allene oxides. It is worth mentioning that with the growing 

interest in developing Positron-Emitting Transaxial Tomography (P.E.T.T.)rs) applying tnF isotope in the 

presented methodology should lead to introduction of the isotope into biologically interesting molecules. 
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