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a-Ammo and a-pepttdyl fluoromethyl ketones and corresponding alcohols are a very nnpnrtant class 

of protease tnhikttors 1 ‘Ills interest, espectally in the elastase and asparty protease fteld, has stimulated 

much attention.’ Unfortunately, no general synthesis has been descrtbed due to the lack of easily avadable 

fluortnated synthons. Somt: parttcular methods are Imuted to the preparation of [3-primary ammo or 

o-pepndyl trttluoromethyl alcohols 2f*3,4 Another strategy, based on an cpoxide opening by an amme, has 

heru described only for 1 -pertluoroalkyl epoxyerhanes 5 

We report here a general preparatton of o-ammo trifluoromethyl ketones and stereochemtcally pute 

(!-amino alcohols starting from readtly available I-CF, enol ethers A Recently, usmg a Wittig reactton 

with ethyl trifluoroacetate, we have described a duect and easy method of preparation of fluorinated enol 

cthcrs 1 in pure Z configuration.’ 



In a grneral way, the presence of a perfluoroalkyl group on an olefin 1~ expected to decrease the 

Irnctlvlty towards elcctrophilic reagent<. In particular, the classlcal method of epoxidation with peraclds 1s 

unsuccessful The preparation of such perfluoroalkyl epoxides has been described by basic nng Josure of 

b~omohydnns.* In the case of 1, we could expect that the presence of the ethoxy group would 

counterbalance the effect of the trlfluoromethyl group, although 1 has been shown to be unreactive towalds 

protonation f& 

Indeed, in methylene chloride at room temperature, in the presence of m-chloroperbenzoic acid 

JMCPBA), cnol ethers 1 led to cnrrespondmg epoxyethers 2 in very high yield\‘* (90-95 S). 

11 CF, MCPBA a K = Cll,-CII*-C,Wj 
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Cleavage of epoxyethers 2 by a wide variety of secondary ammes was performed at room 

temperature to give regloselectively trifluoromethylated or-ammo ketones 3, which were lmmedlately 

I-educed by NaBH, Into the pure (R,S-S,R) dlastereotner of atnmoalcohols 4l’ as determined by chenrloal 

and NMR correlations l2 The overall yield from 2 IS about X5 %. The dlaftereoselec.tlvlty, aheady 

observed m the parent series in the caye of bulky ammo groups, I7 followi the Fclkin Anh model. 
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We should note that the cr-ammo tr~fluoromethylated ketones are less stable than correcpondlng the 
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IW amido ketones X4 Attempts for their purification (chromatogaphy on SiO,) readtly led to a mixture of 

u-hydroxy ketones 5 and 6 resulting from the hydrolysis of the en&c form of ketones 3 ?t 
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In summary, this communication describes a new alternative for the synthesis of a-amino 

trtfluoromethyl ketones and correspnnrhng aminoalcohols from eac~ly available enol ethers 1. The 

syntliettc uttltty of this method IS illustrated by the stereoselectivity of formation of b-ammo alcohols by 

the new easy formation ot fluoroalkyl epoxyethers that could be opened by any ~~ucleoph~l~c reagents 

leading directly to various n-functionalized trifluoromethyl ketones, 
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Za, bp 110 oC1/1.5nrIllHg, "'F NMR 6 -75.8, ‘H NMR (CDCl,, 200 MHz) 6 7 2 (m, SH), 3.8 (m, 2~), 

3 23 (m, 2H), 2.74 (m, 2H). 1 92 (m, 211), 1.18 (t, J = 7Hz, 3H): “C NMR (20 MHZ, CDCI,) 8 140,5, 

128.5, 128.23, 126.17, 121 9 (CF.+ q,.l= 2XiHz), X1.6 (C-CF,,q J=39.2), 6X.68, 61 11, 31.66,2X.32, 

16.08, 

‘r.vpical procedure: Preparation of aminoalcohol 4a* A mixture of epoxidtt 2a (0 6h0 g, 2.54 

mmol) and morphnllne (1.1 g, 12 7 mmol. 5 equiv ) was 311rrcd under argon atmorpherc for 3 h (if 

amme is solid, the reactlon was performed in toluene [ 1 mL], the reacnOn time was then 36 h) 

Excess of amine was dlftilled under reduced pressure. The crude product waq reduced following a 

classical ptoccdute (4 equ. of sodium borohydride in ethanol at room tcmpernture) The excess of 

hydride wa\ decomposed with acetaldehyde After evapordtlon of solvent under reduced pressure, 

addltlon of 30 mL of 15% NaOH, rxtraction with ether, the comhmed orgamc fractions were washed 

with brme and tlned over MgSO, Evaporation of solvent under reduced pressure and then 

bulb-to-bulb dlstlllatton gave 655 mg (85 % yleid’j of a pure dlaatereomer 4a. “F NMR (CDCI,) 6 

-75 Xl (d. / 7 8 Hz); ‘H NMR (200 MHz, CDC’l,) 6 7 25 (m, SH), 5 2 (hr 5, OH), 3 70 (m, 4H), 3 63 

(dq, , J 7 8 Hz, 1 2 Hz), 2.9 (m, 7H), 1.9 (dm, 2H), ‘?C NMR (CDCI,) 6 140.77, 128.4, 128 24. 

126.34, 124 (q, J =2X0 Hz), 69 1 (q, J = 29 6), 67.34, 65.8. 62.33, 52 0. 49 46, 34.03, 29.95, 4a,HCl. 

mp 170°C 

Sham, H.L., Rem@, C A ; Stein, H., Cohen, J J Chem Jot. Chem Comm 1990, 904. 

(Received in France 2 December 1991) 


