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Abstract: o-Trifluoromethyl substituted a-amino acids can be introduced into the N-termi-
nal position of peptides on carboxyl group activation via Leuchs anhydrides.

One major disadvantage of peptides being used as therapeutic agents is their rapid degra-
dation by peptidases. The replacement of natural amino acids by non natural amino acids is a
widely used strategy for stabilization of the scissible peptide bond and for increasing activity by
improving the interactions with the receptor site.2 a,a-Dialkyl a-amino acids are interesting,
because of the conformational restrictions they induce which promote the helical structure in
pept:ides.3 a-Trifluoromethyl a-amino acids (TFM amino acids) are of special interest in this context.
The introduction of fluorine in biorelevant systems often leads to reduced metabolism and higher
transport rates in vivo A

The presence of a trifluoromethyl group in the a-position of the amino acid skeleton
strongly influences, electronically and sterically, reactivity of the amino and carboxylic functions
(Pk values: Ala pk (C02H) = 2.34, pk (Nﬂz) = 9.87; TFM-Ala pk (COZH) = 1.98, pk (NH2) = 5.91).5 Some
standard carboxylic group activation methods (mixed anhydride, DCC/HOB) fail to give satisfactory
results.

On reaction of Z-TFM x-amino acids 1 % with phosphorus oxychloride, phosphorus penta-
chloride, diphosgene or thionyl chloride at elevated temperatures, 4-trifluoromethyl-1,3~oxazo-
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table 1: Characteristic data of compounds 2:
R’ yield mp (°C) IR (KBn) F-n.m.r. (CDCL)
2a  -CH, 48 % 56 3300, 1880, 1795 0.4 (3)
%b  -CH,-CH(CHj), 82X 59 3300, 1870, 1795 11 (s)
2  -CH,C.H, 3% 95 3380, 1865, 1790 - 0.6 (s
2d  -C H, 84% 90 3260, 1860, 1790 3.4 (s)
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table 2: Characteristic data of compounds 3:

R R? rR® yield IR (film)  "F-n.m.r (CDCI)
3a -CH, -H -CH,C_LH, 92% 1740, 1680 5.1 (s)
3% -CH,-CH(CHp), -H -CH,C,H, 97 % 1740, 1675 10 (s)
3¢ -CH —CH2C6H5 -C(CH3)3 62 X 1735, 1690 0.6/0.7 (s)
3d -CH,-CH(CH), -CH,CH, -C(CH)  74% 1730, 1680 0.0/0.1 (s)

lidin-2,5-diones 2 (TFM Leuchs anhydrides)7and benzylchloride are formed. Optimum yields of 2
{34 - 84%, tabie 1) are obtained on heating compounds i using thionyi chioride as soivent.
Nucleophilic ring opening reactions of non-fluorinated analogues of 2 require careful pH
control to avoid oligopeptide formation B The presence of a trifluoromethyl group at C-4 causes a
marked decrease in the nucleophilicity of the amino group and increases steric hindrance.’ No
oligomerization products have been observed in all aminolytic reactions of compounds 2 studied so
far. Dipeptides with various TFM amino acids have been synthesized in high yields (table 2) by
aminolysis of 2 with amino acid esters. 10TEM Leuchs anhydrides 2 are therefore the derivatives of
choice for the introduction of a wide variety of TFM amino acids into the N-terminal position of a
pepuue cnaln unly a rew uxpépuues C(Jlll'.ﬂ.lmllg T)i.-ti'lnuoroala.nlne nave nltnen:o Deen uescnoeu n
Further aspects of carboxyl group activation in TFM amino acids and their incorporation into

peptides of biological interest will be reported in subsequent publications.
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