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Unusual Reactions of Secondary Amino Acids with Trifluoroacetic Anhydride: 

A Novel Access to a-Trifluoromethylated Acyloins 

Absbuct: A new kagmentation reaction of acumdaq u-amino acids with trifluoroacetic 

anhydride under Dakin-West reaction conditions proceeds through oxazolium salt 
intumaliatcs followed by ring cleavage to form a-uifl~ethylatcd acyloins in go& yields. 

Thereacti~ofu-aminoacidswithaccticanh;ydrideinthtprurenctofabPsctogivea-scttaminoalkyl 

ketones is known as the Dakin-West (D-W) reaction and haa received much attention.’ Sccon&ry amino 

acids am likewise known to undergo the D-W reaction employing acetic anhydride at slightly higher 

temperatures and its mechanism has been studied in &tail.’ Recently, the D-W reaction employing 

lliflIloroEeticanhydridc (TFAA)has gainedFencwcdintuestin thepmpanuionoftlifluoNmlethylkc~s,2 

an important class of inhibitors of a variety of hydrolytk ct~xymes.~ However, out rtccnt discovery4 ofthc 

unusual formation af S-tritluur0tnethyloxazolcs (3) fram N-acylprolincs (1) or IV-acyl-N-bcnzyl-u-amino 

a: R=Ph, b: R-eMcOQH,, c: R=+CQH,, & R=Bu’ 

sdle!mel 
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uifluoromethyhued acyloins (2 and 5) as main p&ucts. l%ese compounds possess a unique suuctuml 

feahmz and are of great synthetic intent6 aa novel trifhmmethylao#i building blocks’ which ate subject of 

&Xive hlvestigaticQ. 

Table 1. Mans of Sewndury Amino Acids and TFAA 

Run Aminoacid Methoda PlDduct (yield %)b 

1 la A h (88) 
2 lb A 2b (85) 

3 lc A 2~ (81) 
4 Id A 2d (6% 3d (12) 

5 4a A !%I (54). 6a (11). 7a (5) 

6 4a B 5a (50), 6a (14). 7a (13) 

7 4b A 5a (27), 6a (23), 7a (1) 

8 4b B So (17), 6a (43). 7a (16) 

9 4c A Sp (41), 6a (lo), 7a (33) 

10 4d A 5b (68). 6b (8). 7b 02) 

11 4e A 6c (43), 7c (2)c 

a) Method A: The addition of TWA was done at 100 OC, according to general procedure described in 

the text. Method B: The addition of TPAA was done at 0 “C, according to the procedure described in 

ref. 4. b) Satisfactory spectral and analytical (combustion and/or high resolution mass) data were 

obtained for all new compounds. c) No isolation of !k is probably due to the loss during extraction 

because the product may bc water-soluble. 
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Scheme 2 

According to a previous ~~port,~ the reaction was initially carried out by the addition of TFAA at 0 ‘C to 

a solution of N-acylpro~me (1) and pyridine in benzene and gave 5-triflwaomethyloxazole (3) in good yield 

(Scheme 1). In contrast, when addition of TPAA was done at 100 “C, the results were quite different. Thus, 

TPAA (0.64 ml, 4.5 mmol) was added to a refluxing solution of la (313.5 mg, 1.5 mmol) and pyridine (0.73 

mI, 9 mmol) in dry benzene (6 ml) and the mixture was fmther rtfluxed for 1 h. The mixture was evapmated 
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inwc~dthcrcsiducwastakcnupin 109bHC1~~(~:1,6ml);tbesolu~wess~M60’Cfor2 

h. After workup. the product WIU purified by column cluomatognpby on silica gel elutiag with EtOAc- 

bcxane (1:l) to give 2a (383.1 mg, 88%).8 The mason why the rcuction affds a compkely fliffeIent 

product depending on the tcmpcxatum of the maction mixture is still unclear. This reaction is generally 
applicable tu not only IV-acylprolincr (1) but also other N-acyl-IV-alkyl-a-ami &da (4). as shown in 

Schcme2andTablcl. IntheccueobIa,thetemperuureatadditionofTFMdoesaothavea~o~ 

effect on product distributions (Table 1, NII 5 and 6). 
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Although~ia#mtchrnistic~nsedyettobe~~~tbe~tionapperntoproceadviaa 
similar mechanism to that &scribed in the reaction of N-acylprolines.4 Several oboervationr help to 
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delineate the gtoss mechanistic details of the way how 4 is converted to $6. and 7, respectively. First, in the 

mactkm of 4c (Table 1, run 9). bumoic acid (40%). bcnzylaminc (35%, isolated as N-acetyl derivative) and 

benzylalcohol(1346)~iso~urtheacidicandbasicfrrctionrafaesCXmcti~ofdre~. Second, 

itwaspnrvcdthotSMd6~notthedirtct~productr,buttheywGlcfamed~acidh~y~sof 

the maction mixture. Gn the other hand, oxaxoles (‘7) were formed befae the acid hydrolysis. Third, we 

pnwedthatSwrsnotderivedfiomthehydrolysisof6,becw~#6as recoveredunchangedundcrthesame 

reaction conditions as 4a. In Scheme 3. key intermediate oxazolium ion 10. the postulated common 

intermediate for the formation of oxaxoles,’ could have three sites which could be attacked by 

trifluoroacetate anion. KutlK!rUMiou of trifl llcmacctaicaniontoin-11couhilc8dtol2andacid 

hydrolysis of 12 via a-amino trifluoromethyl ketones (13)9 may account for the formation of 5. 

In summary, this work describes the unusual 6ngmentation reaction of secondary amino acids, which 

provides an access to synthetically usefill uiflucrometllylatal acyloins. studies am in progress to e&idate 

the precise mechanism of this reaction and to fully explore the synthetic potential of these producm. 
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