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trifluoromethylation of Garner’s aldehyde 
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Abstract 

- __ 

Yiynthesis of enantiomerically pure (ZR)-IV-Boc-2-ammo-4,4,4-trifluorobutanoic acid (1) is described. The key step is trifluoromethylation 
of Garner’s aldehyde. 0 1998 Elsevier Science S.A. All rights reserved. 
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1. Introduction 

Due to the electron-withdrawing effect caused by fluorine 
atoms without significant steric consequence. a series of flu- 
orine-containing amino acids with unique biological prop- 
erties have been prepared [ I]. Among them, trifluoro- 
mcthylated amino acids have received much attention not 
only because of their potential use in pharmaceuticals but 
also because of the challenge associated with theirpreparation 
in a stereoselective manner 12 1. 

In 199 I, Seebach and Burger 13 ] reported the preparation 
of optically active (2S)-2-amino-4,4,4-trifluorobutanoic 
acid. It was synthesized by catalytic hydrogenation oft-butyl 
(li’ )-5-t 2,2,2-trifluoroethylidene) -2-r-butyl-3-methyl-4- 
oxo- 1 -imidazolidinecar-boxylate followed by hydrolysis of 
the* corresponding imidazolidinone. Here, we describe a syn- 
thesis of (2R) -N-Boc-2-amino-4,4.,4-trifluorobutanoic acid 
from the trifluoromethylation of Garner’s aldehyde, which is 
a \ ersatile intermediate used for synthesis of various biolog- 
ically active compounds [ 41. 

2. Results and discussion 

Although trifluoromethylation of aromatics and olefinic 
halides [ 51 is readily achieved. few procedures are applicable 
for trifluoromethylation of carbonyl compounds. Compared 
with various trifluoromethylmetallic reagents used, for exam- 
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Scheme I. I i) TMS-CF,, TBAF, THF; i II) TBAF, THF: (iii I PhOCSCl, 

wBuLi. THF: (iv) Bu,SnCl. AIBN, tolucne: (v) IL, MeOH: (vi) PDC, 

DMF. 

ple, CF,Cu, CF,CO,Na and (C’F,),Hg. TMS-CF3 reacts 
quite well with a variety of aldehydes. ketones, etc. [ 61. Many 

reports on the successful trifluoromethylation of carbonyl 

compound with TMS-CF3 have been published [ 6.71. So 
this compound was utilized as a trifluoromethylation reagent 
for Garner’s aldehyde. 

Gamer’s aldehyde 2 reacted with TMS-CF, in the presence 
of catalytic TBAF for 24 h at room temperature. then 2 equiv. 

of TBAF was added in one pot and stirring was continued for 

another 24 h at the same temperature to give the key inter- 

mediate 3 (see Scheme I ). Compound 4 was prepared by the 
reaction of 3 with PhOCSCl-n-Bui,i in THF at - 78°C [ 8 1, 
and then radical deoxygenation of 4 I Bu,SnH-AIBN in tol- 

uene) at refluxing temperature gave compound 5 [ 8 1. 
Various reaction conditions have been used for selective 

cleavage of oxazolidine ring on similar compounds to the N- 





XI 

The crude reaction mixture was extracted with EtOAc ( 3 X 5 

ml ). The extracts were dried (Na#I,), filtered, and concen- 
trated. Flash chromatography (O--l 0% MeOH--EtOAc ) 
yielded 1 as a colorless solid ( 1 S mg. 47% ), ‘“F NlLlR ( 56.4 
MHz, CO(CD,),) 6- 13.7 (s): ‘H NMR (300 MHz. 
CO(CD,),) 64.20 (m. IH), 3.58 (s, 1H). 2.96.2.46 (m. 
2H), 1.32-1.38 (m, 9H); “C NMR (75 MHz. COICD;),) 
6 207.590, 156.785,79.875,79.795. 52.207.36.367. X.932: 
MS: 237 (M+-HF. 1.81). 220 c&99), 219 (4.82). 202 
( 16.00). 57 ( 100): HRMS c&d. for C<JI, ,F,NO,: 
257.0876. found: 257.0850: ( a]“‘+ 7.62” I: I.= 0.44. 
CHCI,). 
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