Synthesis of some new 2-Tetrafluoroethyl-pseudo-
oxazolones-(5) from the Tfp-Amino acids

By Hiroshi KAYAHARA and Ichiro TOoMIDA
Laboratory of Biological Chemistry, Fac, Agric., Shinshu Univ.

. . I~
In the series of our investigations on the racemization in the peptide synthesis, it

was demonstrated that Tfp- (tetrafluoropropionyl-) group, a new N-protecting group,
possessed properties similar to that of the well known Tfa-group. As a part of these
studies, the isolation® and the application® of the 2-tetrafluoroethyl-pseudooxazolone-(5)
derivatives, which contain @-branched alkyl substituents at C-4 such as sec-butyl-(I) or

isopropyl group (II), was recently reported.
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In the asymmetrically inducing reactions of the compounds I and II with L-proline,
it was shown that the tetrafluoroethyl-group bound at C-2 had caused no effect different
from that in the case of Tfa-group on the ratio of the both diastereomeric (LL and DL)
dipeptide derivatives and it was also suggested that the magnitude of the alkyl substi-
tuents at C-4 have an influence on such induction.

In order to investigate further the effect of the substituents at C-4 in the pseudo-
oxazolone ring on the asymmetric induction, we intended to synthesize a series of the
corresponding compounds.

The present report deals with the systematic synthesis of some new 2-tetrafluoroethyl-
pseudooxazolones-(5) with a-disbranched alkyl group at C-4 such as: 2-tetrafluoroethyl-4-
methyl-(ITI), -ethyl-(IV), -n-propyl-(V), -n-butyl-(VI), -isobutyl-(VII) and -benzyl-pseu-
dooxazolone-(5) (VIII).
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It was found that the formation of the oxazolone ring from the amino acids having
a-disbranched side chain was not so easy as in the case of I and II (which had been
prepared from isoleucine and valine having the bulky side chain), unless the reaction
conditions were strictly controlled as written in the following experimental section. This
observation was consistent with the view that the large space of the substituent at C-4
in the oxazolone ring can be favorable for its stabilization after the ring closure, as
discussed by W. Konig” and also by us. ®

Each oxazolone (III~VIII) was obtained from DL-alanine, DL- «-amino-n-butyric
acid, DL-norvaline, DL-norleucine, DL-leucine and DL-phenylalanine respectively in the
treatment with ca. 3 eguivalent moles of tetrafluoropropionic anhydride. In every case,
the reflux-time must be exactly controlled as depicted in Table 1. ’

The reaction mixture was then dissolved in ether, washed several times with ice-cold
saturated sodium hydrogen carbonate solution in order to remove the liberated tetrafluoro-
propionic acid and dried over sodium sulfate. After removal of the ether, each product
was obtained as an oily substance in good yield.

The structure of the individual products was elucidated on the basis of their IR
and NMR spectra. Their IR spectra showed the same absorption bands of the CO-group
at 1805 cm™! characteristic of the conjugated azlactone moiety and the bands at 860 and
780 cm™! due to the CHF;CFs-group. Their NMR spectra showed also the same charac-
teristic pattern in virtual type splitting at 5. 2, 6.1 and 6. 9 ppm due to the presence of the
CHFCF;-group and also in triplet at 6.15 ppm (J=11.5 Hz) attributable to a proton

at C-2 of the azlactone ring. These were equivalent to the previously described data.®
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Based on the above mentioned evidence, each product was 2-tetrafluoroethyl-4-
alkyl-pseudooxazolone-(5) derivatives.
It is planned to examine the influence of the different alkyl substituents at C-4 on

the ratio of LL-and DL-diastereomeric dipeptide derivatives,

Experimental

Infrared spectra were obtained with a Hitachi EPI-G; spectrophotometer by using a
sodium chloride liquid film cell. Nuclear magnetic resonance spectra were obtained with
a Hitachi R-24 in deuterochloroform. Chemical shifts were expressed in ppm from TMS
(6=0).

Tetrafluoropropionic acid,

The mixture of tetrafluoropropyl alcohol (74g, 0.56 mole), chromium trioxide (210g,
2.1 mole) and water (1 1) was stirred vigorously, and conc. sulfuric acid (100ml) was
added. After the reaction temperature was raised to 70~75°C, the additional sulfuric
acid (350ml) was added gradually. Then, a solution of chromium trioxide (210g, 2.1 mole)
in water (500ml) was added into it in about 50ml portions over a period of 2 hr. with
vigorous stirring. The solution was poured into an ice water, extracted with ether and
the ether solution was dried over anhydrous sodium sulfate. After removal of the ether
followed by distillation in vacuo, pure tetrafluoropropionic acid (65.4g) was obtained in
809 vield (B. p 133°C/700mmHg).

Tetrafluoropropionic anhydride;

This reagent was prepared from tetrafluoropropionic acid according to the previously
reported manne;;.

General synthesis of 2-tetrafluoroethyl-4-alkyl- pseudoozxazolone-(5);

A mixture of DL-amino acid (6~10mmole) and tetrafluoropropionic anhydride (2. 6~
3.5 eq.) was refluxed for the required times such as depicted in Table 1 at 135°C. After
the reaction mixture was dissolved in ether, the etherate was washed several times with
ice-cold saturated sodium hydrogen carbonate solution in order to remove the tetrafluoro-
propionic acid and dried over sodium sulfate. After removal of the ether, the corres-
ponding pseudooxazolones were obtained as oil. Lability of the products under distillation
made the further purification difficult. Their purity was checked by means of NMR

analysis and the characteristic data were listed in Table 1.
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Synthesis of 2-Tetrafluoroethyl-4-alkyl-pseudooxazolones-(5)
and their characterizations

Pseudooxazolone
from

Molar ratio
of reagent

Reaction
time (min. )

' Yield
(%)

IR(cm~!) and NMR (ppm) data

DL - Alanine (III)

3.0

80

ptilm: 1805(CO), 1660(double bond), 1250,
1120, 1010, 860, 830, 780, 750

§CDCLy : 2, 3(s, CH,), 6.15(¢, J=11.5
Hz, C;—H)5.2, 6,1 and 6.9 (each ¢,
J=6Hz, CHF,CFy)

DL-Amino-n-
butyric acid (IV)

2.9

30

59

viitm: 1805(CO), 1650(double bond), 1250,
1120, 1010, 860, 830, 780, #CDCL: 1,3
(t,J=8Hz,CH,CH,),2.7 (g, J=8Hz, CH,
CH,), 6.15(¢, J=11Hz, C,-H), 5.2, 6.1
and 6,9 (each #, J=6Hz, CHF,CF,)

DL-Norvaline (V)

3.3

30

76

vEilm: 1805(C0), 1650(double bond), 1260,
1130, 1010, 865, 780, 5CDCL;: 1,0(¢, CHL,
CH,), 1.8(m, CH,CH,CHy), 2.65(, J=
7Hz, CH,CH,CH,)6.15 (¢, J=11, 5Hz, Cs-
H), 5. 2, 6,1 and 6. 9(each ¢, J=6Hz,

CHF;CFy)

DL - Norleucine
(VL)

3.4

30

65

vtilm: 1805(CO), 1650 (double bond), 1245,
1120, 1010, 860, 780, 6CDC, : 0,92 (near -
ly t, J=6Hz, CH,CH,;-), 1.6(m, CH,CH,
CH,CH,), 2. 68 (nearly ¢, J=8Hz, CH,
CH,CH, CHy), 6.1(z, J=111z, C;-H), 5.2,
6.1 and 6,9(cach ¢, J=6Hz, CHF,CFy)

DL-Leucine (VII}

2.6

96

vEilm: 1805(CO), 1640(double bond), 1390,
1375,1250, 1120, 1010, 860, 780, 6CDCy, :
1.05(d, J=6Hz, isopropyl group), 2.3
(m, CH,CHCH,), 2.6 (d, J=6Hz, CH;-
isopropyl), 5.2, 6,1 and 6.9 (each ¢,
J=6Hz, CHF.CFy), 6,15 (t,J=11, 5Hz,
C,-H)

DL-Phenylalanine
(VIII)

3.3

78

piitm: 1805(C0),1650(double bond), 1500,
1255, 1120, 1010, 865, 780, 760, 710
dCDCL;:4,0 (s, CHy), 7.3(s, CsH;-), 6,1
(¢,J=11Hz, C,-H), 5.2, 6,1 and 6,9
(each z, J=6Hz, CHF.CF,)




H. KavaHARA, I. ToMIDA : Synthesis of Pseudooxazolones-(5) 91
References

I. Tomida and H, Kayahara; The 9th Symposium on Peptide Chemisiry, (Protein Research
Foundation, Osaka) P.1 (1971)

I, Tomida, H, Kayahara and R. Iriye; The 10th Symposium on Peptide Chemistry,
Protein Research Foundation, Osaka) P, 80 (1972)

I. Tomida, H. Kayahara and R, Iriye; Agr. Biol, Chem. 37(11), 2549 (1973)

I. Tomida, H. Kayahara and R, Iriye; Agr. Biol, chem. 37 (11), 2557 (1973)

H. Kayahara and I. Tomida; Agr. Biol. Chem, 37(12), 2921 (1973)

1. Tomida and H.Kayahara; The 11th Symposium on Peptide Chemistry, Protein Research
Foundation, Osaka) P, 52 (1973)

W. Kbonig and R. Geiger; Chem, Ber, 103, 2024 (1970)



92 H. Kavanara, I. Towmipa : Synthesis of Pseudooxazolones-(5)

Tip—7 I 7VBHLOH L EFED 2-5 7 7
un TFo-v ,— FFFH Ve -B)DEK

PR #K-EE —H
EMAFMES  pitpises

= £

HAD I N — T TRTF FERCET 2H LCN—FERLZHBZETH 20, Fo—8L
LTCBRic Tip (7 rF7reretd=n) BOoWERSIOCZOREE#REL, T bk
ESBORIEHREG TH DY = — FAFv Ve vE B, FAELk, 46, +%%Vrvic
L—7 3 7BXEoR7F PRl S5 8 6 0ORABERT 2 20T 5 Bl c—E 0+ +
FVa vy Tip—7 3 VBOHLRENCERL, ThbolsikEs Tt -t Al i
dEV Ve VITAMROBREN AFA, =F, n-Fr A, n-TFN, LV FFN, <
VONDEWMBETHY, ThALECTRE Y - FEIA SV R v TH D ERHER L,

BASEEE 11 (1) 49. 6



