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Ethyl 2�ethoxymethylidene�3�polyfluoroalkyl�3�oxopropionates under mild conditions
undergo regioselective condensation with urea at the ethoxymethylidene substituent giving rise
to ethyl 3�polyfluoroalkyl�3�oxo�2�(ureidomethylidene)propionates. Under more drastic
conditions, the latter cyclize at the fluoroacyl fragment to form ethyl 4�polyfluoroalkyl�
4�hydroxy�2�oxo�1,2,3,4�tetrahydropyrimidine�5�carboxylates.

Key words: ethyl 2�ethoxymethylidene�3�polyfluoroalkyl�3�oxopropionates, urea, pyrimidines,
cyclization, isomerism.

Important role of pyrimidine derivatives1—3 in bio�
chemical processes attracts attention of synthetic chem�
ists and stimulates development of new representatives
of compounds of this class. A classic method for the con�
struction of pyrimidine framework consists in cyclization
of a three�carbon biselectrophilic reagent with 1,1�di�
nucleophiles.4 1,3�Dicarbonyl compounds are widely
used as the biselectrophilic reagents. For the prepara�
tion of functionalized pyrimidines, it is reasonable to use
1,3�dicarbonyl compounds containing various reactive
groups at position 2 (see Refs 5—9). Alternative ways
for the formation of pyrimidine skeleton are possible with
participation not only of a 1,3�dicarbonyl fragment, but
also a functional group at position 2.

Such derivatives of 1,3�dicarbonyl compounds as ethyl
2�ethoxymethylidene�3�oxoalkanoates are suitable build�
ing blocks for the preparation of pyrimidines. There is
described the reaction of 2�ethoxymethylidene�substituted
acetoacetic ester with thiourea leading initially to the
monocondensation product at the ethoxymethylidene
group, for which a further cyclization at the ester frag�
ment is possible to yield 5�acetyl�4�hydroxypyrimidine�
2�thione.10 However, for ethyl 2�ethoxymethylidene�
3�oxoalkanoates the most common is cyclocondensation
with urea,11 morpholine�4�carboxamide,12 4�benzyl�
1�piperazinecarboxamidine,13 and creatine14 at the alkoxy�
methylideneacyl fragment to form 5�ethoxycarbonyl�
pyrimidine derivatives.

* Dedicated to Academician O. N. Chupakhin on the occasion
of his 75th birthday.

The use of analogous fluoroalkyl�containing biselec�
trophiles for the synthesis of pyrimidines is much less
known. There is described11 the reaction of ethyl
2�ethoxymethylidene�4,4,4�trifluoro�3�oxobutanoates
with urea in the presence of sodium ethoxide leading to
ethyl 2�hydroxy�4�(trifluoromethyl)pyrimidine�5�carbo�
xylate.

At the same time, trifluoromethylated pyrimidines
are promising objects for the study of their physiological
activity, since synthetic inhibitors of various enzymes
are found among them.11,15,16

In the present work, we studied the reaction of ethyl
2�ethoxymethylidene�3�polyfluoroalkyl�3�oxopropion�
ates 1a—c with urea in order to obtain fluoroalkylated
pyrimidine derivatives containing ethoxycarbonyl sub�
stituent at position 5, available for subsequent transfor�
mations.

For the first time, we have experimentally shown that
the reaction of esters 1a—c with urea proceeds step�wise
and, depending on conditions, can give either ethyl
4�polyfluoroalkyl�4�hydroxy�2�oxo�1,2,3,4�tetrahydro�
pyrimidine�5�carboxylates 2a—c or ethyl 3�polyfluoroalkyl�
3�oxo�2�(ureidomethylidene)propionates 3a,c (Scheme 1).

It was found that prolonged heating in DMF at 80 °C
promotes cyclization of esters 1a—c with urea into
tetrahydropyrimidines 2a—c resulting from the cyclo�
addition of binucleophile at the ethoxymethylidene�
fluoroacyl fragment, accompanied by elimination of the
ethanol molecule. However, products of monocondensa�
tion at the ethoxymethylidene substituent, esters 3a,c,
were obtained from esters 1a,c and urea at room tempera�
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ture in DMF (see Scheme 1). These products easily cy�
clize on reflux in ethanol due to the nucleophilic addition
of the NH group of the aminocarbonyl fragment to
fluoroacyl residue, giving tetrahydropyrimidines 2a,c.

When the reaction of esters 1 with urea is performed
under classic conditions for obtaining pyrimidine deriva�
tives in boiling acetic acid, a difficult to separate mixture
of products is formed.

The data obtained by us testify that the first step of the
reaction of esters 1 with urea consists in condensation at
the ethoxymethylidene fragment, leading to the forma�
tion of the open�chain products 3. Then, the formation of
pyrimidine framework takes place due to the intra�
molecular cyclization proceeding without elimination
of the water molecule, in contrast to the described
earlier11 cyclocondensation of ethyl 2�ethoxymethylidene�
4,4,4�trifluoro�3�oxobutanoate into pyrimidine.

Cyclic tetrahydropyrimidines 2a—c and open�chain
esters 3a,c are the structural isomers having the same
elemental analysis data and different spectral charac�
teristics.

For instance, the IR spectra of esters 3a,c are charac�
terized by the presence of three absorption bands at
1759—1740, 1709—1704, and 1664—1662 cm–1 corre�
sponding to the vibrations of three nonequivalent car�
bonyl groups, as well as absorption bands in the ranges
3405—3402, 3310—3306, and 3226—3213 cm–1 related to
the stretching vibrations of the NH2 and NH groups.17

The structure of ester 3c in crystal was established
using X�ray diffraction analysis (Fig. 1).* According to
the X�ray data, the main 3�oxo�2�ureidomethylidene�
propionate fragment of the 3c molecule has approximately
plane conformation (the largest deviation of atoms from
the plane O(1)C(1)C(2)C(7)N(1)C(10)N(2) is 0.075 Å),
whereas the heptafluorobutyryl substituent is the most
pulled out of this plane so as atoms C(3), O(4), C(4),
C(5), and C(6) deviate from it by 0.171, 0.301, 0.983,
1.645, and 2.742 Å, respectively. In crystal, ester 3c
exists as a s�cis,s�cis�conformer (Z�isomer). The confor�
mation of the molecule is apparently determined by the
intramolecular hydrogen bond (IMHB) between atoms
O(2)...H(1) and the system of intermolecular hydrogen
bonds O(2)...H(2A), O(3)...H(2B), and O(3)...H(1)
(Table 1, Fig. 2), forming the molecular chains.

Earlier, we have found that unlike compound 3c,
esters of 2�alkyl(aryl, hetaryl)aminomethylidene�3�poly�
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Reagents and conditions: i. DMF, 80 °C, 6—8 days; ii. DMF,
22 °C, 3 days; iii. EtOH, reflux, 30 min; iv. AcOH, reflux, 14 days.

* We are grateful to P. A. Slepukhin, a research fellow in the
I. Ya. Postovskii Institute of Organic Synthesis, Ural Branch of
the Russian Academy of Sciences, for the performing the X�ray
diffraction experiments.

Fig. 1. General view of the molecule of compound 3c. The
thermal ellipsoids of 50% probability are shown.
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Table 1. Parameters of hydrogen bonds N—H...O in the crystal
packing of compound 3c

N—H...O d(N—H) d(H...O) ω/deg d(N...O)

Å
/Å

N(1)—H(1)...O(2) 0.796 2.131 127.55 2.691
N(2)—H(2А)...O(2)a 0.868 2.025 159.73 2.855
N(2)—H(2B)...O(3)b 0.905 1.929 163.30 2.808
N(1)—H(1)...O(3)c 0.796 2.417 144.92 3.102

Note. The following notations are used: d are the bond lengths or
interatomic distances, ω are the corresponding angles N—H...O.
The symmetry operations: a [–x + 1, y – 1/2, –z + 5/2];
b [–x + 1, y + 1/2, –z + 5/2]; c [–x + 1, y + 1/2, –z + 5/2].
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fluoroalkyl�3�oxopropionic acid in solid state exist in form
of E�isomer.18

A possibility of Z,E�isomerism for esters 3a,c exists
due to the different positions of substituents with respect
to the C=C bond. In this case, in the Z�isomer the IMHB
is implemented involving the ethoxycarbonyl substi�
tuent, whereas in the E�isomer it involves the fluoroacyl
fragment.

The 1H and 19F NMR spectra of esters 3a,c contain
two sets of signals related to Z� and E�isomers. The
assignment of isomers was made using the rules found by
us for esters of 2�alkyl(aryl, hetaryl)aminomethylidene�
3�polyfluoroalkyl�3�oxopropionic acids,18 according to
which the signals for the protons of the CH and NH
groups of the E�isomer are observed more downfield
as compared to the signals for analogous protons of the
Z�form. In accordance with this, in the 1H NMR spectra
of compounds 3a,c the downfield doublet signals for the
CH and NH groups with the spin�spin coupling constants
14 Hz at δCH 8.56—8.69 and δNH 11.08—11.15 were
assigned to the E�isomer, whereas the doublets at
δCH 8.37—8.47 and δNH 10.62—10.63, to the Z�form. The
ratio of E� and Z�isomers of compounds 3a,c, according
to the NMR spectra in DMSO�d6, is approximately 1 : 1
(see Experimental).

In the 19F NMR spectra of compounds 3a,c, the sig�
nals for the free CF3 groups and α�CF2 of the Z�isomer
(δCF3

 ∼91.48, δα�CF3
 ∼49.77) are downfield shifted as

compared to the corresponding signals for the IMHB�
bound fluoroacyl group of the E�isomer (δCF3

 ∼90.19,
δα�CF2

 ∼49.10).
The existence of esters 3a,c in solution as a mixture

of Z� and E�isomers in contrast to the presence of only
Z�form in crystals is apparently explained by the fact that
partial isomeization of the ester molecules occurs on dis�
solution of the crystals. This is possible for compounds, in
the molecules of which there are functional groups neigh�
boring to the double bond, which cause polarization of
this bond or make it a part of a conjugated system,
resulting in significant reduction of a barrier to rotation
around the C=C bond.19,20 This is especially characteris�
tic of enaminoketones, the so�called push�pull�olefins,
which, from the one hand, contain electronegative
substituents and, from the other hand, electron�donating.
In such compound, the formally double C=C bond
partially possesses character of a single bond due to the
delocalization of an electron. Earlier, we have found
that for ethyl 2�alkyl(aryl, hetaryl)aminomethylidene�
3�polyfluoroalkyl�3�oxopropionates, the isomeization of
the E�form into a mixture of Z� and E�isomers is charac�
teristic on dissolution.18

In the IR spectra of tetrahydropyrimidines 2a—c, there
are present two absorption bands (at 1716—1702 and
1688—1685 cm–1), related to the vibrations of the carbo�
nyl groups of the ester and ureide fragments, respectively.
The low�frequency shift of the absorption bands for the
carbonyl groups as compared to the values typical of such
groups17 is explained by the conjugation of the C=O bonds
with the C=C bond and their involvement into the IMHB
with the hydroxy group. The character of the high�

Fig. 2. The molecular packing of compound 3c along the c axis according to the X�ray diffraction data.
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frequency absorption bands related to the stretching
vibrations of the NH and OH groups (3237—3216,
3119—3108 cm–1) in the molecules of compounds 2a—c
also changes with respect to the spectral picture observed
for the stretching vibrations of the NH2  and NH groups
of esters 3a,c.

The 1H and 19F NMR spectra of tetrahydropyrimidines
2a—c considerably differ from the spectra of their open�
chain isomers 3a,c. For instance, the signals for the pro�
tons of the CH2 group of the ethoxy substituent in the
1H NMR spectra of compounds 2a—c resonate as an
AВX3�system due to the closeness of the asymmetric
center to this substituent.

The 19F NMR spectra of tetrahydropyrimidines 2a,c
exhibit the upfield shift of the signals for the fluorine
atoms of the CF3 and α�CF2 groups (δCF3

 ∼79.63,
δα�CF3

 ∼40.71) as compared to analogous signal in the
spectra of esters 3a,c. In addition, the signals for the fluor�
ine atoms of the α�CF2 and β�CF2 groups in the poly�
fluoroalkyl substituents of compounds 2b,c resonate as
an AВ�system, which is due to their closeness to the
asymmetric carbon atom.

Tetrahydropyrimidines 2 can undergo dehydration.
For instance, a prolonged reflux of ester 2c in acetic acid
leads to ethyl 4�heptafluoro�2�oxopropyl�1,2�dihydro�
pyrimidine�5�carboxylate 4, resembling the synthesized
earlier trifluoromethyl�substituted pyrimidine.11

In conclusion, we have shown that the reaction of
2�ethoxymethylidene�3�polyfluoroalkylpropionates 1 with
urea has a step�wise character. Under mild conditions,
the reaction proceeds at the ethoxymethylidene substi�
tuent, leading to 3�polyfluoroalkyl�2�(ureidomethyl�
idene)propionates 3, which under more drastic conditions
cyclize at the fluoroacyl fragment to yield ethyl 4�poly�
fluoroalkyl�4�hydroxy�2�oxo�1,2,3,4�tetrahydropyrimidine�
5�carboxylates 2.

Experimental

Melting points were measured in unsealed capillary tubes
on a Stuart SMP3 apparatus. IR spectra were recorded on a
Perkin—Elmer Spectrum One IR Fourier spectrometer in Nujol.
NMR spectra were recorded on a Bruker DRX�400 spectrometer
(1H: 400 MHz, relatively to Me4Si; 19F: 376 MHz, relatively to
C6F6) in (CD3)2SO. Elemental analysis was performed using a
Perkin—Elmer PE 2400 Series II CHNS�O analyzer. The
reaction course was monitored by TLC on Sorbfil plates
PTLC�AF�V�UV.

The starting ethyl 2�ethoxymethylidene�3�polyfluoroalkyl�
3�oxopropionates 1a—c were synthesized according to the
procedure described earlier.18

Monocrystals of compound 3c were obtained by crystal�
lization from acetone. C10H9F7N2O4, M = 354.19, crystals
are monoclinic, space group is P2(1)/c, a = 15.5644(12) Å,
b =  9.2396(10) Å, c = 9.3890(10) Å, α = 90.00°, β = 95.084(7)°,
γ = 90.00°, V = 1344.9(2) Å3, Z = 4, dcalc = 1.749 g cm–3,
μ(Mo�Kα) = 0.193 cm–1, F(000) = 712. The total number of

reflections was 7061, measured on a XCalibur 3 diffractometer
at 293(2) K (ω/2θ�scanning, Mo�Kα�irradiation, a graphite
monochromator, a CCD detector), the number of independent
reflections was 2732 (Rint = 0.0269), the number of reflections
with F0 > 4σ(F0) was 1810. The structure was solved by the direct
method and refined by the least squares method SHELXL�97 21

to R = 0.0300, wR2 = 0.0610, and GOOF = 1.000.*
Ethyl 4�fluoroalkyl�4�hydroxy�2�oxo�1,2,3,4�tetrahydro�

pyrimidine�5�carboxylate (2) (general procedure). A. Ester 1a—c
(5 mmol) and urea (5 mmol) were heated (80 °C) with stirring in
DMF (15 mL) for 6—8 days. The reaction mixture was poured
into cold water, a precipitate formed was filtered off and
crystallized from EtOH to obtain the corresponding tetra�
hydropyrimidine 2a—c.

B. Ester 1a,c (5 mmol) and urea (5 mmol) were stirred in
DMF (15 mL) for 3—4 days at 20 °C. The reaction mixture was
poured into cold water, a precipitate formed was filtered off
and washed with Et2O to obtain ester 3a,c. Further, ester 3a,c
(1 mmol) was refluxed for 30 min in EtOH (10 mL), the reac�
tion mixture was concentrated, a precipitate formed was filtered
off to obtain the corresponding tetrahydropyrimidine 2a,c.

Ethyl 4�hydroxy�2�oxo�4�(trifluoromethyl)�1,2,3,4�tetra�
hydropyrimidine�5�carboxylate (2a). Method A: the yield was
0.86 g (68%), method B: the yield was 1.23 g (97%), a white
powder, m.p. 203—205 °C. Found (%): C, 37.79; H, 3.65;
F, 22.38; N, 11.17. C8H9F3N2O4. Calculated (%): C, 37.80;
H, 3.57; F, 22.42; N, 11.02. IR, ν/cm–1: 3216, 3119 (NH, OH);
1702 (CO2Et); 1685 (C=O); 1665, 1560 (C=C, NH); 1236—1161
(C—O, C—F). 1H NMR, δ: 1.20 (t, 3 H, OCH2CH3, 3J = 7.1 Hz);
4.10 (m, 2 H, OCH2CH3, ABX3�system, ΔAB = 0.05, JAB = 10.8 Hz,
3J = 7.1 Hz); 7.42 (s, 1 H, NH(3)); 7.49 (d, 1 H, H(6),
3JH(6)—NH(1) = 6.3 Hz); 8.46 (br.s, 1 H, OH); 9.89 (br.d, 1 H,
NH(1), 3JNH(1)—H(6) = 6.3 Hz). 19F NMR, δ: 79.63 (s, CF3).

Ethyl 4�(1,1,2,2�tetrafluoroethyl)�4�hydroxy�2�oxo�1,2,3,4�
tetrahydropyrimidine�5�carboxylate (2b). Method A: the
yield was 1.00 g (70%), a white powder, m.p. 166—167 °C.
Found (%): C, 37.65; H, 3.49; F, 26.32; N, 9.80. C9H10F4N2O4.
Calculated (%): C, 37.77; H, 3.52; F, 26.55; N, 9.79. IR, ν/cm–1:
3227, 3108 (NH, OH); 1713 (CO2Et); 1688 (C=O); 1629, 1500
(C=C, NH); 1233—1125 (C—O, C—F). 1H NMR, δ: 1.21
(t, 3 H, OCH2CH3, 3J = 7.2 Hz); 4.10 (m, 2 H, OCH2CH3,
AВX3�system, ΔAB = 0.01, JAВ = 10.7 Hz, 3J = 7.2 Hz); 6.55
(dddd, 1 H, (CF2)2H, 2JH,F(2)A

 = 52.0 Hz, 2JH,F(2)B
 = 52.7 Hz,

3JH,F(1)B
 = 7.4 Hz, 3JH,F(1)A

 = 5.6 Hz); 7.41 (dd, 1 H, NH(3),
4JNH(3)—OH = 1.5 Hz, 4JNH(3)—NH(1) = 1.0 Hz); 7.47 (d, 1 H,
H(6), 3JH(6)—NH(1) = 6.3 Hz); 8.16 (d, 1 H, OH, 3J = 1.5 Hz);
9.83 (dd, 1 H, NH(1), 3JNH(1)—H(6) = 6.3 Hz, 4JNH(1)—NH(3) =
= 1.0 Hz). 19F NMR, δ: 28.23 (m, 2 F, HCF2, AB�system,
ΔAB = 1.99, JAB = 295.7 Hz); 32.70 (m, 2 F, CF2, AB�system,
ΔAB = 1.49, JAB = 259.2 Hz).

Ethyl 4�(1,1,2,2,3,3,3�heptafluoropropyl)�4�hydroxy�2�oxo�
1,2,3,4�tetrahydropyrimidine�5�carboxylate (2c). Method A: the
yield was 1.15 g (65%); method B: the yield was 0.35 g (98%),
a white powder, m.p. 198—200 °C. Found (%): C, 34.08;
H, 2.32; F, 37.40; N, 7.81. C10H9F7N2O4. Calculated (%):
C, 33.91; H, 2.56; F, 37.55; N, 7.91. IR, ν/cm–1: 3237, 3116

* A full set of crystallographic data was deposited with the
Cambridge Structural Database (CCDC 692523) and is avail�
able at www.ccdc.cam.ac.uk/conts/retrieving.html (or: CCDC,
12 Union Road, Cambridge CB2 1EZ, UK; Fax: +44 1223 336033;
e�mail: deposit@ccdc.cam.ac.uk).
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(NH, OH); 1716 (CO2Et); 1684 (C=O); 1613, 1562 (C=C,
NH); 1230—1121 (C—O, C—F). 1H NMR, δ: 1.19 (t, 3 H,
OCH2CH3, 3J = 7.0 Hz); 4.11 (m, 2 H, OCH2CH3, AВX3�
system, ΔAB = 0.04, JAВ = 10.8 Hz, 3J = 7.0 Hz); 7.51 (s,
1 H, NH(3)); 7.52 (s, 1 H, H(6)); 8.36 (br.s, 1 H, OH); 9.94
(br.s, 1 H, NH(1)). 19F NMR, δ: 37.41 (m, 2 F, β�CF2,
AВ�system, ΔAB = 0.50, JAВ = 290.2 Hz); 40.71 (m, 2 F, α�CF2,
AB�system, ΔAB = 33.27, JAB = 275.0 Hz); 82.16 (t, 3 F, CF3,
4J = 11.2 Hz).

Ethyl 4,4,4�trifluoro�3�oxo�2�(ureidomethylidene)butanoate
(3a). Method B: the yield was 0.97 g (76%), white crystals,
m.p. 185—187 °C. Found (%): C, 37.79; H, 3.55; F, 22.26;
N, 11.07. C8H9F3N2O4. Calculated (%): C, 37.80; H, 3.57;
F, 22.42; N, 11.02. IR, ν/cm–1: 3402, 3306, 3213 (NH, NH2);
1759, 1704, 1664 (C=O); 1621, 1562 (C=C, NH, NH2);
1237—1162 (C—O, C—F). 1H NMR, δ: E�isomer (53%): 1.24
(t, 3 H, OCH2CH3, 3J = 7.2 Hz); 4.20 (q, 2 H, OCH2CH3,
3J = 7.2 Hz); 7.66, 7.79 (both br.s, 1 H each, NH2); 8.63 (d,
1 H, CH, 3J = 13.5 Hz); 11.15 (d, 1 H, NH, 3J = 13.5 Hz);
Z�isomer (47%): 1.26 (t, 3 H, OCH2CH3, 3J = 7.2 Hz); 4.26 (q,
2 H, OCH2CH3, 3J = 7.2 Hz); 7.56, 7.72 (both br.s, 1 H each,
NH2); 8.47 (d, 1 H, CH, 3J = 13.0 Hz); 10.69 (d, 1 H, NH,
3J = 13.0 Hz). 19F NMR, δ: E�isomer (53%): 90.19 (s, CF3);
Z�isomer (47%): 91.48 (s, CF3).

Ethyl 4,4,5,5,6,6,6�heptafluoro�3�oxo�2�(ureidomethyl�
idene)hexanoate (3c). Method B: the yield was 1.13 g (64%),
white crystals, m.p. 196—197 °C. Found (%): C, 34.08; H, 2.32;
F, 37.49; N, 7.81. C10H9F7N2O4. Calculated (%): C, 33.91;
H, 2.56; F, 37.55; N, 7.91. IR, ν/cm–1: 3405, 3310, 3226 (NH,
NH2); 1740, 1709, 1662 (C=O); 1622, 1571, 1554 (C=C, NH,
NH2); 1285—1191 (C—O, C—F). 1H NMR, δ: E�isomer (44%):
1.23 (t, 3 H, OCH2CH3, 3J = 7.2 Hz); 4.20 (q, 2 H, OCH2CH3,
3J = 7.2 Hz); 7.66, 7.74 (both br.s, 1 H each, NH2); 8.56 (d,
1 H, CH, 3J = 13.2 Hz); 11.08 (d, 1 H, NH, 3J = 13.2 Hz);
Z�isomer (56%): 1.24 (t, 3 H, OCH2CH3, 3J = 7.1 Hz); 4.26 (q,
2 H, OCH2CH3, 3J = 7.1 Hz); 7.56, 7.67 (both br.s, 1 H each,
NH2); 8.37 (d, 1 H, CH, 3J = 13.0 Hz); 10.62 (br.d, 1 H, NH,
3J = 13.0 Hz). 19F NMR, δ: E�isomer (44%): 38.39 (m, 2 F,
β�CF2); 49.10 (m, 2 F, α�CF2); 82.80 (t, 3 F, CF3, 4J = 9.5 Hz);
Z�isomer (56%): 39.35 (m, 2 F, β�CF2); 49.77 (m, 2 F, α�CF2);
82.87 (t, 3 F, CF3, 4J = 9.2 Hz).

Ethyl 4�(1,1,2,2,3,3,3�heptfluoropropyl)�2�oxo�1,2�dihydro�
pyrimidine�5�carboxylate (4). Solution of compound 2c (0.71 g,
2 mmol) in acetic acid (10 mL) was refluxed for 14 days. Then,
the reaction mixture was poured into water, the рH was made
neutral with aqueous soda. A precipitate formed was filtered off
and crystallized from hexane. The yield was 0.38 g (56%), a light
beige powder, m.p. 106—108 °C. Found (%): C, 35.39; H, 2.02;
F, 39.39; N, 8.12. C10H7F7N2O3. Calculated (%): C, 35.73;
H, 2.10; F, 39.56; N, 8.33. IR, ν/cm–1: 3237 (NH); 1750 (CO2Et);
1668 (C=O); 1627, 1534 (C=C, C=N, NH); 1237—1122
(C—O, C—F). 1H NMR, δ: 1.27 (t, 3 H, OCH2CH3, 3J = 7.1 Hz);
4.25 (q, 2 H, OCH2CH3, 3J = 7.1 Hz); 8.69 (s, 1 H, H(6)); 13.40
(br.s, 1 H, NH). 19F NMR, δ: 40.23 (m, 2 F, β�CF2); 53.27 (m,
2 F, α�CF2); 83.25 (t, 3 F, CF3, 4J = 9.5 Hz).
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