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Abstract - Alkyl (2)-2-[(E)-2-cyano-2-(2-pyridinyl)ethenyl]amino-3-dimethyl-
aminopropenoates (2) and (3) were transformed with C-and N-nucleophiles into
alkyl 2-[2-cyano-2-(2-pyridinyl)ethenyl]amino-3-heteroarylpropenoates (10-13),
2H,5H-benzo-[b]pyran-2,5-diones (14) and (15), 2H,5H-pyrano[4,3-b]pyran-2,5-
dione (16), 2H,5H-pyrano[3,2-c]benzo[b]pyran-2,5-dione (17), alkyl 2-[2-cyano-
2-(2-pyridinyl)ethenylJamino-3-arylamino- (28-40), and 3-heteroarylaminoprope-
noates (41-43), pyrido[1,2-a]pyrimidin-4-ones (50-53), thiazolo[3,2-a]pyrimidin-
4-one (54), benzothiazolo[3,2-a]pyrimidin-4-one (55), and 1-heteroaryl-1H-imi-
dazole-4-carboxylate (56). Compounds (28-43) exist in (2E, 2'E) form or as a

mixture of (2E, 2'E) as a major and (2Z,2'E) form as a minor isomer.

a-Amino acids and their derivatives play an important role in organic synthesis,'© especially as building
blocks for the preparation of many heterocyclic systems. Recently, several comprehensive reviews have
been published describing the preparation of the following heterocyclic systems: pyranones and fused
pyranones,’ fused pyridinones,® fused pyrimidinones,’” pyrroles,'® pyrazoles,'' imidazoles,'? and 1,2,4-
oxadiazoles."

Quinolizines, pyridopyrimidines, benzopyrans, pyranopyrans and related fused systems are the basic

structures of many alkaloids and their synthetic derivatives exhibiting various biological activity. 14-18



Since there has been no general method known for the preparation of those heterocyclic systems, in
which an amino acid is incorporated or partially incorporated into the heterocyclic ring, we have prepared
a series of 2-substituted 3-dimethylaminopropenoates, 2-[(2,2-disubstituted ethenyl)amino]-3-dimethyl-
aminopropenoates and related compounds, stable masked 2-formylglycine derivatives, as versatile
reagents for the preparation of various heterocyclic systems,'® among others alkyl 3,4-disubstituted and

20,21

alkyl 1-acyl-3,4-disubstituted pyrrole-2-carboxylates, and dialkyl 3-aminopyrrole-2,4-dicarboxyla-

tes,”> which have been further transformed into 5H-pyrrolo[3,2-d]pyrimidine derivatives,” and other
systems,”**? including some natural products, such as aplysinopsins.”'

This methodology has opened also an easy access to substituted 4H-quinolizin-4-ones, pyridopyrimidines
and other heterocyclic systems with an amino group in 3 position of the newly formed heterocyclic

28,32,33
system.” ™

The substituents attached at 2,2-disubstituted ethenyl group of the substituted amino group
are ester groups or a combinations of an ester and an acyl, two acyl, an ester and an amino, an ester and a
cyano, two cyano, or an ester and a phenyl group."

Recently, alkyl (Z2)-2-[(E)-2-cyano-2-(2-pyridinyl)ethenyl]amino-3-dimethylaminopropenoates (2) and
(3) have been prepared from 2-pyridinylacetonitrile (1) in three steps (Scheme 1) and converted by hea-
ting in acetic acid into substituted 3-aminopyrrole-2-carboxylates and by treatment with aliphatic amines

into 5H-pyrrolo[3,2-d]pyrimidin-4-ones.**
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In this paper we report the transformations of compounds (2) and (3), with C- and N-nucleophiles into 3-
heteroaryl-, B-arylamino- and B-heteroarylamino-a,B-didehydro-o-amino acid derivatives, and various
heterocyclic systems in which heteroaryl and cyano substituted ethenylamino groups are introduced into
the newly formed ring.

Compounds (2) and (3) were treated with barbituric (4) and thiobarbituric acid (5) in acetic acid at room

temperature for 1.5 to 2 h to form the corresponding 2-[2-cyano-2-(2-pyridinyl)ethenylJaminopyrimidinyl-



propenoates (10-13) in 54-91% yield. By treatment with cyclohexane-1,3-diones (6) and (7) in acetic acid
under reflux for several hours 5,6,7,8-tetrahydro-2H,5H-benzo[b]pyran-2,5-diones (14) and (15) were
obtained in 27-48% yield. 4-Hydroxy-6-methyl-2H-pyran-2-one (8) and 4-hydroxy-2H-ben-zo[b]pyran-2-
one (9) afforded 2H,5H-pyrano[4,3-b]pyran-2,5-dione (16) and 2H,5H-pyrano[3,2-C]ben-zo[b]pyran-2,5-
dione (17) derivatives in 47-58% yield. (Scheme 2).
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Since we have not isolated the noncyclized intermediates resulting from substitution of the
dimethylamino group with aliphatic amines,’* we extended our studies to the reaction of compounds (2)
and (3) with aromatic and heteroaromatic amines in order to prepare intermediates from which other
heterocycles can be prepared. In this respect, compounds (2) and (3) were treated with anilines (18-25), 2-

amino-5-chloropyridine (26), and 3-aminoisoxazole (27) in acetic acid for several hours at room



temperature to give alkyl 2-[2-cyano-2-(2-pyridinyl)ethenylJamino-3-arylamino (or heteroarylamino)pro-
penoates (28-43) in 70-99% yield with few exceptions. (Scheme 3).
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Further transformations with N-nucleophiles can proceed in two different manners: with sterically
unhindered heteroarylamines the reaction proceeds according to path A to form fused pyrimidin-4-ones,
while with sterically hindered heteroarylamines the reaction proceeds according to path B to form 1-
heteroaryl-1H-imidazole-4-carboxylates, similary as observed earlier.>> Thus, compounds (2) and (3)
react with pyridines (26, 44-46), 2-aminothiazole (47), and 2-aminobenzothiazole (48) to give 4H-
pyrido[ 1,2-a]pyrimidin-4-ones (50-53), 5H-thiazolo[3,2-a]pyrimidin-4-one (54), and 4H-benzothiazo-
lo[3,2-a]pyrimidin-4-one (55) derivatives, respectively, in low yields (11-42%), while 3-amino-5-methyl-
isoxazole (49) gives 1-(5-methyl-3-isoxazolyl)-1H-imidazole-4-carboxylate (56) in 20% yield. (Scheme 4).
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STRUCTURE DETERMINATION

The structures of new compounds were determined on the basis of their MS spectra, elemental analyses
for C, H, and N and 'H NMR spectra. In '"H NMR spectra of compounds (14-17) and (50-55) the chemical
shifts for protons attached to the heteroaromatic systems are in agreement with the data reported earlier

12 The protons attached to the substituted amino group show the

for other derivatives of these systems.
following characteristics. The CHNH appear as dublets in the range of d = 7.68-7.93 ppm and CHNH as
dublets or broad singlet (compound (16)) in the range of d = 12.74-13.20 ppm with the coupling constants
Jeuny = 11.1-13.0 Hz. From the chemical shifts one can conclude that the orientation around the C=C
bond is trans and from the magnitude of coupling constants that the orientation around the CHNH bond is

trans (antiperiplanar).*® (Figure 1).
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The compounds (28-43) show in 'H NMR spectra in deuteriochloroform one or two sets of signals
indicating that they exist in (2E, 2'E) and (2Z, 2'E) forms with (2E, 2'E) being the only one or the
predominating form. The ratios between isomers were determined on the basis of peaks for methyl and
ethyl groups in esters. The orientations around the both double bonds were deducted from analogous
chemical shifts for CHNH and CHNH, and Jcp.ng coupling constants in 'H NMR spectra.36 In all cases
the orientation in major isomer is (E) for C(2)=C(3) and (E) for C(2')=C(3'"), while in the minor isomer the
orientation is (Z) around the C(2)=C(3) and (E) around the C(2')=C(3") double bonds. (Table 1).

Table 1. Characteristic peaks in 'H NMR (CDCl;) (8 in ppm, J in Hz) for compounds (28-43).

ORINHCH ORINHCH OCHNH OCHNH JRINHCH JcHNH
28
(2E, 2'E) 7.91 6.65 7.04 11.24 13.2 10.4
29
(2E, 2'E) 7.43 9.90 7.27 11.54 13.0 11.6
37

(2E, 2'E) 7.41 9.80 7.30 11.72 13.0 12.4
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EXPERIMENTAL

Melting points were taken on a Kofler micro hot stage. The "H NMR spectra were obtained on a Bruker
Avance DPX 300 (300 MHz) spectrometer in such solvent as DMSO-d¢ and CDCl; with TMS as the
internal standard, MS spectra on an AutoSpecQ spectrometer, IR spectra on a Perkin-Elmer 1310 infrared
spectrophotometer and elemental analyses for C, H and N on a Perkin-Elmer CHN Analyser 2400.
Methyl and ethyl (2)-2-[(E)-2-cyano-2-(2-pyridinyl)ethenyl]amino-3-dimethylaminopropenoates 2 and 3

were prepared according to the procedure described in the literature.™

General Procedure for the Preparation of -Heteroaryl-o,B-didehydro-a-amino Acid Derivatives

(10-13):

To compound (2) (136 mg, 0.5 mmol) or (3) (143 mg, 0.5 mmol) the corresponding aromatic amines (5)
and (6) (0.5 mmol) and acetic acid (2 mL) were added and the mixture was stirred at rt for 1.5 to 2 h. The

precipitate was collected by filtration and washed with ethanol.

Methyl 2-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-hydroxy-2,6-dioxo-5-pyrimidinyl)propenoate
(10). This compound was prepared from compound (2) (136 mg, 0.5 mmol) and barbituric acid (5) (64
mg, 0.5 mmol), 2 h, 91% vyield (162 mg), mp >350°C (from ether), MS 355 (M"), HRMS: Calcd:
355.091669, Found: 355.092530, IR 2200 cm™ (CN), 3400 cm™ (OH), '"H NMR (DMSO-dg) &: 3.74 (3H,
s, COOMe), 7.22 (1H, dd, Jua.ns = 7.7 Hz, Jus.ue = 6.0 Hz, Hs), 7.54 (1H, s, CH), 7.74 (1H, ddd, Ju3.ma =
8.1 Hz, Juans = 7.7 Hz, Jyane = 1.8 Hz, Ha), 7.99 (1H, d, Jus.ns = 8.1 Hz, H3), 8.32 (1H, dd, Jusne = 1.8
Hz, Jys.ne = 6.0 Hz, Hg), 8.60 (1H, d, Jcyng = 12.8 Hz, CHNH), 10.09 (2H, s, 2x NH), 13.31 (1H, br s,
CHNH). Anal. Calcd for Ci¢H3Ns0s + Y2 H,O: C, 52.75; H, 3.87; N, 19.22. Found: C, 52.52; H, 4.15; N,
19.25.

Ethyl 2-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-hydroxy-2,6-dioxo-5-pyrimidinyl)propenoate (11).
This compound was prepared from compound (3) (143 mg, 0.5 mmol) and barbituric acid (5) (64 mg, 0.5
mmol), 1.5 h, 67% yield (124 mg), mp 149-153°C (from ether), MS 369 (M"), HRMS: Calcd: 369.107319,
Found: 369.10798, IR 2190 cm™ (CN), 3420 cm™ (OH), '"H NMR (DMSO-de) &: 1.27 (3H, t, Jemp-cus =
7.2 Hz, COOCH,CHs), 4.21 (2H, q, Jcuz-cus = 7.2 Hz, COOCH,CH3), 7.26 (1H, dd, Jys.ns = 7.0 Hz, Jys.
ne = 5.3 Hz, Hs), 7.55 (1H, s, CH), 7.58 (1H, d, Jus.na = 8.7 Hz, H3), 8.04 (1H, dd, Jus.ns = 8.7 Hz, Jua-ns
= 7.0 Hz, Hy), 8.31 (1H, d, Jus.ue = 5.3 Hz, H¢), 8.61 (1H, d, Jcgnu = 12.8 Hz, CHNH), 10.10



(2H, s, 2x NH), 13.43 (1H, br s, CHNH). Anal. Calcd for C;7H;sNsOs + 1 H,O: C, 52.71; H, 4.42; N,
18.08. Found: C, 53.02; H, 4.75; N, 17.98.

Methyl 2-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-hydroxy-2-thio-6-0xo-5-pyrimidinyl)prope-
noate (12). This compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-thiobarbituric
acid (6) (72 mg, 0.5 mmol), 2 h, 83% yield (154 mg), mp >350°C (from ether), MS 371 (M"), HRMS:
Calcd: 371.068826, Found: 371.06956, IR 2200 cm™ (CN), 3460 cm™ (OH), '"H NMR (DMSO-d¢) &: 3.76
(3H, s, COOMe), 7.29 (1H, dd, Jus-ns = 7.3 Hz, Jus.ue = 5.7 Hz, Hs), 7.45 (1H, s, CH), 7.60 (1H, d, Ju3.n4
= 8.7 Hz, H3), 8.05 (1H, dd, Ju3-ps = 8.7 Hz, Jna-ns = 7.3 Hz, Hy), 8.35 (1H, d, Jus.ue = 5.7 Hz, Hg), 8.58
(1H, d, Jep~nu = 13.2 Hz, CHNH), 11.37 (2H, s, 2x NH), 12.90 (1H, br s, CHNH). Anal. Calcd for
Ci6H13N504S + 2 H,O: C, 50.52; H, 3.71; N, 18.41. Found: C, 50.74; H, 3.70; N, 18.59.

Ethyl 2-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-hydroxy-2-thio-6-oxo-5-pyrimidinyl)propeno-
ate (13). This compound was prepared from compound (3) (143 mg, 0.5 mmol) and 2-thiobarbituric acid
(6) (72 mg, 0.5 mmol), 1.5 h, 54% yield (104 mg), mp 246-250°C (from ethanol (decomp)), MS 385 (M),
HRMS: Calcd: 385.084476, Found: 385.08524, IR 2200 cm™ (CN), 3440 cm™ (OH), 'H NMR (DMSO-
de) &: 1.27 (3H, t, Jcma-cnz = 7.1 Hz, COOCH,CHj3), 4.24 (2H, q, Jcma-cu3 = 7.1 Hz, COOCH,CH3), 7.35
(1H, ddd, Ju3.as = 0.8 Hz, Jyans = 7.1 Hz, Jus.ue = 6.1 Hz, Hs), 7.49 (1H, s, CH), 7.69 (1H, dd, Jys.na =
8.7 Hz, Jus.us = 0.8 Hz, H3), 8.14 (1H, ddd, Jys.na = 8.7 Hz, Jyans = 7.1 Hz, Jyae = 1.5 Hz, Hy), 8.35 (1H,
dd, Juane = 1.5 Hz, Jus.ue = 6.1 Hz, He), 8.61 (1H, d, Jcuna = 13.2 Hz, CHNH), 11.41 (2H, s, 2x NH),
13.17 (1H, d, Jepnu = 13.2 Hz, CHNH). Anal. Calcd for Ci7H;sNsO4S: C, 52.98; H, 3.92; N, 18.17.
Found: C, 52.77; H, 3.74; N, 17.95.

General Procedure for the Preparation of Pyranones (14-17):

To compound (2) (136 mg, 0.5 mmol) or (3) (143 mg, 0.5 mmol) the corresponding C-nucleophilic
compounds (6-9) (0.5 mmol) and acetic acid (2 mL) were added and the mixture was heated under reflux
for 0.5 to 6 h. The volatile compounds were evaporated in vacuo, ethanol (3 mL) was added and the

precipitate was collected by filtration.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-5,6,7,8-tetrahydro-2H,5H-benzo[b]pyran-2,5-dione  (14).
This compound was prepared from compound (2) (136 mg, 0.5 mmol) and 1,3-cyclohexanedione (6) (56
mg, 0.5 mmol), 2 h, 41% yield (63 mg), and from compound (3) (143 mg, 0.5 mmol) and 1,3-cyclohexane-



dione (6) (56 mg, 0.5 mmol), 2.5 h, 27% yield (41 mg), mp 249-252°C (from a mixture of ethanol and
toluene), IR 2220 cm™ (CN), 'H NMR (CDCl3) &: 2.15-2.24 (2H, m, CH,), 2.58-2.62 (2H, m, CH,), 2.90
(2H, t, Jemo.cz = 6.4 Hz, CHy), 7.17 (1H, ddd, Jyz.us = 1.1 Hz, Jysus = 7.4 Hz, Jus.ue = 5.0 Hz, Hs'),
7.35 (1H, s, Ha), 7.58 (1H, ddd, Juz.na = 8.1 Hz, Jus.ns = 1.1 Hz, Jyz.ne = 0.9 Hz, H3'), 7.69 (1H, d, Jcp.
na = 11.9 Hz, CHNH), 7.76 (1H, ddd, Ju3.na = 8.1 Hz, Jys.ns = 7.4 Hz, Jusne = 1.8 Hz, H4'), 8.63 (1H,
ddd, Jus.ne = 0.9 Hz, Jysne = 1.8 Hz, Jus.ne = 5.0 Hz, H¢'), 12.83 (1H, d, Jeunu = 11.9 Hz, CHNH).
Anal. Calcd for C7H3N303: C, 66.44; H, 4.26; N, 13.67. Found: C, 66.75; H, 4.26; N, 13.49.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-7,7-dimethyl-5,6,7,8-tetrahydro-2H,5H-benzo[b] pyran-2,5-
dione (15). This compound was prepared from compound (2) (136 mg, 0.5 mmol) and 5,5-dimethyl-1,3-
cyclohexanedione (7) (70 mg, 0.5 mmol), 2 h, 48% yield (80 mg), and from compound (3) (143 mg, 0.5
mmol) and 5,5-dimethyl-1,3-cyclohexanedione (7) (70 mg, 0.5 mmol), 2.5 h, 36% yield (60 mg), mp 250-
253°C (from ethanol), IR 2210 cm™ (CN), 'H NMR (CDCls) &: 1.17 (6H, s, 2x 7-Me), 2.46 (2H, s, CH>),
2.75 (2H, s, CHy), 7.17 (1H, ddd, Juz.us = 1.1 Hz, Juaus = 7.5 Hz, Jus.ne = 4.9 Hz, Hs'"), 7.34 (1H, s, Ha),
7.58 (1H, ddd, Ju3.pa = 8.2 Hz, Jyzyus = 1.1 Hz, Juz.ne = 1.0 Hz, H3"), 7.69 (1H, d, Jcunu = 11.9 Hz,
CHNH), 7.76 (1H, ddd, Jy3.na = 8.2 Hz, Jyaus = 7.5 Hz, Jysne = 1.8 Hz, Hy'), 8.63 (1H, ddd, Juz.ne =
1.0 Hz, Jyane = 1.8 Hz, Jyspe = 4.9 Hz, H¢'), 12.84 (1H, d, Jcynu = 11.9 Hz, CHNH). Anal. Calcd for
Ci19H17N303: C, 68.05; H, 5.11; N, 12.53. Found: C, 68.13; H, 5.31; N, 12.44.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-7-methyl-2H,5H-pyrano[4,3-b]pyran-2,5-dione (16). This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and 4-hydroxy-6-methyl-2H-pyran-2-
one (8) (63 mg, 0.5 mmol), 6 h, 2.5 h, 49% yield (79 mg), and from compound (3) (143 mg, 0.5 mmol)
and 4-hydroxy-6-methyl-2H-pyran-2-one (8) (63 mg, 0.5 mmol), 2.5 h, 51% yield (82 mg), mp 305-
308°C (from a mixture of ethanol and toluene), IR 2230 cm™ (CN), 'H NMR (CDCls) &: 2.37 (3H, d, J;.
Mens = 0.9 Hz, 7-Me), 6.23 (1H, d, J7.mens = 0.9 Hz, Hg), 7.19 (1H, ddd, Jus-us = 1.0 Hz, Jyags = 7.5 Hz,
Jus.ne = 5.0 Hz, Hs"), 7.35 (1H, s, Hy), 7.61 (1H, ddd, Ju3.ne = 8.1 Hz, Juz.us = 1.0 Hz, Jyz.ne = 1.0 Hz,
Hj"), 7.68 (1H, d, Jcgnu = 12.0 Hz, CHNH), 7.78 (1H, ddd, Ju3-na = 8.1 Hz, Jyans = 7.5 Hz, Jpape = 1.9
Hz, Hy'"), 8.64 (1H, ddd, Jus-ne = 1.0 Hz, Jyane = 1.9 Hz, Jys.ne = 5.0 Hz, He'), 13.08 (1H, br s, CHNH).
Anal. Calcd for Ci7H;1N304: C, 63.55; H, 3.45; N, 13.08. Found: C, 63.80; H, 3.37; N, 13.35.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-2H,5SH-pyrano[3,2-c]benzo[b]pyran-2,5-dione (17). This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and 4-hydroxy-2H-benzo[b]pyran-2-
one (9) (81 mg, 0.5 mmol), 1.5 h, 47% yield (84 mg), and from compound (3) (143 mg, 0.5 mmol) and 4-



hydroxy-2H-benzo[b]pyran-2-one (9) (81 mg, 0.5 mmol), 30 min, 58% yield (104 mg), mp 329-327°C
(from ethanol), IR 2260 cm™ (CN), 'H NMR (CDCls) & 7.22 (1H, ddd, Jusus = 1.1 Hz, Jusus = 7.6 Hz,
Jusg = 5.1 Hz, Hy"), 7.42 (1H, dd, Jurus = 8.4 Hz, Jurne = 1.2 Hz, Hy), 7.43 (1H, ddd, Jurme = 1.2 Hz,
Jus-no = 7.2 Hz, Jnomio = 8.4 Hz, Hy), 7.48 (1H, s, Hy), 7.63 (1H, ddd, Jy3-na = 8.3 Hz, Jyz.us = 1.1 Hz,
Jusne = 1.0 Hz, Hy"), 7.65 (1H, ddd, Jurns = 8.4 Hz, Juswo = 7.2 Hz, Jusao = 1.4 Hz, Hy), 7.74 (1H, d,
Jeung = 11.1 Hz, CHNH), 7.81 (1H, ddd, Jy3.pa = 8.3 Hz, Jyans = 7.6 Hz, Jyane = 1.9 Hz, Hy'), 8.05
(1H, dd, Jys.u10 = 1.4 Hz, Jyo.ni0 = 8.4 Hz, Hyp), 8.68 (1H, ddd, Jys.ye = 1.0 Hz, Jya.pe = 1.9 Hz, Jys.pe =
5.1 Hz, H¢"), 13.20 (1H, d, Jcpng = 11.1 Hz, CHNH). Anal. Calcd for C,0H;1N304: C, 67.23; H, 3.10; N,
11.76. Found: C, 67.59; H, 2.92; N, 11.98.

General Procedure for the Preparation of B-Arylamino-o,pB-didehydro-o-amino Acid Derivatives
(28-40):

To compound (2) (136 mg, 0.5 mmol) or (3) (143 mg, 0.5 mmol) the corresponding aromatic amines (18-
25) (0.5 mmol) and acetic acid (2 mL) were added and the mixture was stirred at rt for several hours. The
volatile compounds were evaporated in vacuo, ethanol (3 mL) was added and the precipitate was

collected by filtration.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-phenylaminopropenoate (28). This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and aniline (18) (47 mg, 0.5 mmol), 5.5
h, 80% yield (128 mg), mp 182-186°C (from ethanol), IR 2210 cm™ (CN), '"H NMR (CDCL) &: 3.80 (3H,
s, COOMe), 6.65 (1H, d, Jring.ca = 13.2 Hz, RiNHCH), 7.00-7.03 (2H, m, 2H(Ph)), 7.04 (1H, d, Jcp.Nnu =
10.4 Hz, CHNH), 7.07 (1H, ddd, Jus.gs = 1.1 Hz, Jyg.us = 7.4 Hz, Jus.ne = 5.0 Hz, Hs'), 7.31-7.36 (3H, m,
3H(Ph)), 7.52 (1H, ddd, Jys.pa = 8.2 Hz, Jyz.us = 1.1 Hz, Juz.ue = 1.0 Hz, Hy"), 7.72 (1H, ddd, Ju3.pa =
8.2 Hz, Jya.ns = 7.4 Hz, Jyane = 1.8 Hz, Hy'), 7.91 (1H, d, Jring-cu = 13.2 Hz, RyNHCH), 8.46 (1H, ddd,
Jusne = 1.0 Hz, Jya e = 1.8 Hz, Jysne = 5.0 Hz, H¢'"), 11.24 (1H, d, Jepng = 10.4 Hz, CHNH). Anal.
Calcd for C1gHsN4O»: C, 67.49; H, 5.03; N, 17.49. Found: C, 67.48; H, 4.96; N, 17.51.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(2-methoxyphenyl)aminopropenoate (29).
This compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-methoxyaniline (19) (62 mg,
0.5 mmol), 5 h, 77% yield (135 mg), mp 189-193°C (from ethanol), IR 2200 cm™ (CN), 'H NMR
(CDCl) &: 3.87 (3H, s, COOMe), 3.95 (3H, s, OMe), 6.90-7.09 (4H, m, 4H(Ph)), 7.03 (1H, ddd, Jyz.us =
1.1 Hz, Jyyns = 7.4 Hz, Jus.ne = 5.0 Hz, Hs'), 7.27 (1H, d, Jopnn = 11.6 Hz, CHNH), 7.43 (1H, d, Jrinpcu =



13.0 Hz, RyNHCH), 7.47 (1H, ddd, Juz-na = 8.2 Hz, Jyzops = 1.1 Hz, Jpzope = 1.0 Hz, Hy'), 7.68 (1H, ddd,
Tisona = 8.2 Hz, Jygns = 7.4 Hz, Jyane = 1.8 Hz, Hy'), 8.44 (1H, ddd, Jys-ne = 1.0 Hz, Jyspe = 1.8 Hz,
Tus-ne = 5.0 Hz, He'), 9.90 (1H, d, Jrinp-cu = 13.0 Hz, Ry;NHCH), 11.54 (1H, d, Jeyan = 11.6 Hz, CHNH).
Anal. Caled for C1oH gN4Os: C, 65.13; H, 5.18; N, 15.99. Found: C, 65.38; H, 5.02; N, 16.12.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-methoxyphenyl)aminopropenoate and
(2)-2-[(E)- Isomer (30). These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 4-
methoxyaniline (20) (62 mg, 0.5 mmol) in 3:1 ratio, 24 h, 75% yield (131 mg), mp 143-155°C (from
ethanol), IR 2210 cm™ (CN), 'H NMR (CDCl;) &: (2E, 2'E): 3.77, 3.79 (6H, 2x s, COOMe, OMe), 6.59
(1H, d, Jrinp-ca = 13.2 Hz, RINHCH), 6.86-6.98 (4H, m, 4H(Ph)), 7.05 (1H, ddd, Jus.us = 1.1 Hz, Jys.ns
= 7.4 Hz, Jys.ne = 5.0 Hz, Hs"), 7.24 (1H, d, Jeunu = 11.7 Hz, CHNH), 7.50 (1H, ddd, Jy3.ya = 8.2 Hz,
Juzus = 1.1 Hz, Juyne = 1.0 Hz, Hy'), 7.70 (1H, ddd, Ju3.na = 8.2 Hz, Jysns = 7.4 Hz, Juane = 1.8 Hz,
H4'"), 7.82 (1H, d, Jringcu = 13.2 Hz, RiINHCH), 8.45 (1H, ddd, Jus.ue = 1.0 Hz, Jyane = 1.8 Hz, Jys.pe
= 5.0 Hz, H¢'"), 11.16 (1H, d, Jcunu = 11.7 Hz, CHNH). Addition of D,O causes the loss of d at d = 6.59
ppmand d at 8= 11.16 ppm; d at d= 7.24 ppm turns to s and d at & = 7.82 turns to s. (2Z, 2'E): 3.80, 3.84
(6H, 2x s, COOMe, OMe), 7.02 (1H, ddd, Ju3.us = 1.1 Hz, Jyans = 7.4 Hz, Jusue = 5.0 Hz, Hs"), 7.30
(1H, d, Jeung = 11.7 Hz, CHNH), 7.32 (1H, d, Jring.cu = 13.2 Hz, RiNHCH), 7.46 (1H, ddd, Jy3.ps =
8.2 Hz, Jus.us = 1.1 Hz, Juse = 1.0 Hz, H3'"), 7.67 (1H, ddd, Ju3-pa = 8.2 Hz, Jyaus = 7.4 Hz, Jyane =
1.8 Hz, Hy"), 8.43 (1H, ddd, Jusne = 1.0 Hz, Jyane = 1.8 Hz, Jus.ge = 5.0 Hz, He'), 9.55 (1H, d, Jrinp-cu
=13.2 Hz, R{NHCH), 11.45 (1H, d, Jcung = 11.7 Hz, CHNH). Addition of D,0 causes the loss of d at &
=9.55 ppm and d at 8= 11.45 ppm; d at = 7.30 ppm turns to s and d at = 7.32 turns to s. Anal. Calcd
for CoHsN4Os5: C, 65.13; H, 5.18; N, 15.99. Found: C, 65.43; H, 4.92; N, 16.23.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-fluorophenyl)aminopropenoate and
(2)-2-[(E)- Isomer (31). These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 4-
fluoroaniline (21) (56 mg, 0.5 mmol) in 3:1 ratio, 3 h, 85% yield (144 mg), mp 201-205°C (from ethanol),
IR 2180 cm™ (CN), '"H NMR (CDCls) &: (2E, 2'E): 3.78 (3H, s, COOMe), 6.78 (1H, d, Jrint.cu = 13.1 Hz,
RNHCH), 6.94-7.07 (5H, m, Hs', 4H(Ph)), 7.24 (1H, d, Jcgng = 12.4 Hz, CHNH), 7.45 (1H, ddd, Jy3-pga
=8.2 Hz, Juz.us = 1.0 Hz, Jys.ue = 1.0 Hz, Hy'), 7.67 (1H, ddd, Juz.na = 8.2 Hz, Jyans = 7.5 Hz, Jyape =
1.8 Hz, H4'), 7.80 (1H, d, Jrinn.cu = 13.1 Hz, RiINHCH), 8.45 (1H, ddd, Ju3.ue = 1.0 Hz, Jyane = 1.8 Hz,
Jus-ne = 5.0 Hz, Hg'), 11.20 (1H, d, Jcunu = 12.4 Hz, CHNH). (2Z, 2'E): 3.85 (3H, s, COOMe), 7.28 (1H,
d, Jeuna = 12.4 Hz, CHNH), 7.32 (1H, d, Jring-cu = 13.1 Hz, R{NHCH), 8.43 (1H, ddd, Jy3.ue = 1.0 Hz,
Juane = 1.8 Hz, Jus.ue = 5.0 Hz, H¢"), 9.60 (1H, d, Jrinw-cu = 13.1 Hz, RyNHCH), 11.50 (1H, d,



Jennn = 12.4 Hz, CHNH). Anal. Calcd for C1gH;sN4O,F: C, 63.90; H, 4.47; N, 16.56. Found: C, 63.96; H,
4.43; N, 16.70.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-chloro-4-fluorophenyl)aminoprope-
noate and (Z)-2-[(E)- Isomer (32). These compounds were prepared from compound (2) (136 mg, 0.5
mmol) and 3-chloro-4-fluoroaniline (22) (73 mg, 0.5 mmol) in 7:1 ratio, 1.5 h, 90% yield (168 mg), mp
213-215°C (from ethanol), IR 2180 cm™ (CN), 'H NMR (CDCls) &: (2E, 2'E): 3.80 (3 H, s, COOMe),
6.58 (1H, d, Jring-cu = 13.2 Hz, R{NHCH), 6.84-6.89 (1H, m, 1H(Ph)), 7.07 (1H, ddd, Ju3.us = 1.1 Hz,
Juans = 7.4 Hz, Jus.ne = 5.1 Hz, Hs'"), 7.06-7.14 (2H, m, 2H(Ph)), 7.24 (1H, d, Jcp.nu = 10.7 Hz, CHNH),
7.52 (1H, ddd, Juz.na = 8.2 Hz, Juz.us = 1.1 Hz, Juz.me = 1.0 Hz, Hy'), 7.72 (1H, ddd, Jys.na = 8.2 Hz,
Jnans = 7.4 Hz, Juane = 1.9 Hz, Hy'), 7.75 (1H, d, Jrinpcu = 13.2 Hz, R{NHCH), 8.45 (1H, ddd, Juz-ne
= 1.0 Hz, Jyane = 1.9 Hz, Jysne = 5.1 Hz, H¢'), 11.25 (1H, d, Jegng = 10.7 Hz, CHNH). (2Z, 2'E): 3.86
(3H, s, COOMe), 7.29 (1H, d, Jcunu = 10.7 Hz, CHNH), 7.48 (1H, ddd, Jy3.na = 8.2 Hz, Ju3.us = 1.1 Hz,
Juzne = 1.0 Hz, Hy'), 7.69 (1H, ddd, Juz.na = 8.2 Hz, Jyaus = 7.4 Hz, Juane = 1.9 Hz, Hy'), 8.43 (1H,
ddd, Jus-ne = 1.0 Hz, Juane = 1.9 Hz, Jusne = 5.1 Hz, H¢'"), 9.60 (1H, d, Jring-cu = 13.2 Hz, RiNHCH),
11.55 (1H, d, Jepnm = 10.7 Hz, CHNH). Anal. Calcd for C;3H4N4O,CIF: C, 57.99; H, 3.79; N, 15.03.
Found: C, 57.81; H, 3.53; N, 15.00.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(2-bromophenyl)aminopropenoate and
(2)-2-[(E)- Isomer (33). These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 2-
bromoaniline (23) (86 mg, 0.5 mmol) in 3:2 ratio, 2.5 h, 61% yield (122 mg), mp 218-221°C (from
ethanol), IR 2190 cm™ (CN), 'H NMR (CDCl;) &: (2E, 2'E): 3.83 (3H, s, COOMe), 6.87-6.94 (1H, m,
1H(Ph)), 7.07 (1H, ddd, Jy3.us = 1.1 Hz, Jysps = 7.4 Hz, Jysye = 5.1 Hz, Hs'"), 7.10-7.20 (1H, m,
1H(Ph)), 7.16 (1H, d, Jrina.cu = 12.7 Hz, R{NHCH), 7.29 (1H, d, Jcy.nu = 12.4 Hz, CHNH), 7.30-7.36
(1H, m, 1H(Ph)), 7.54 (1H, ddd, Ju3-pa = 8.2 Hz, Jyz.us = 1.1 Hz, Juz.ne = 1.0 Hz, H3'"), 7.52-7.59 (1H, m,
1H(Ph)), 7.73 (1H, ddd, Jus.pa = 8.2 Hz, Juans = 7.4 Hz, Juane = 1.9 Hz, Hy'), 7.81 (1H, d, Jrinbca =
12.7 Hz, RiINHCH), 8.47 (1H, ddd, Jus.ue = 1.0 Hz, Jyane = 1.9 Hz, Jus.ue = 5.1 Hz, H¢'), 11.67 (1H, d,
Jennn = 12.4 Hz, CHNH). (2Z, 2'E): 3.91 (3H, s, COOMe), 7.04 (1H, ddd, Jyz.us = 1.1 Hz, Jysps = 7.4
Hz, Jysne = 5.1 Hz, Hs'), 7.38 (1H, d, Jcynn = 12.4 Hz, CHNH), 7.48 (1H, ddd, Jys.psa = 8.2 Hz, Jy3.ps =
1.1 Hz, Jus.ue = 1.0 Hz, H3"), 7.50 (1H, d, Jring.cu = 12.7 Hz, Ri{NHCH), 7.69 (1H, ddd, Jy3.ua = 8.2 Hz,
Juans = 7.4 Hz, Jyane = 1.9 Hz, Hy'), 8.45 (1H, ddd, Ju3.ne = 1.0 Hz, Jyane = 1.9 Hz, Jus.ue = 5.1 Hz,
H¢"), 10.05 (1H, d, Jrinp.cu = 12.7 Hz, Ry{NHCH). Anal. Calcd for CisH;sN4O,Br: C, 54.15; H, 3.79; N,
14.03. Found: C, 54.30; H, 3.70; N, 14.12.



Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-bromophenyl)aminopropenoate and
(2)-2-[(E)- Isomer (34). These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 3-
bromoaniline (24) (86 mg, 0.5 mmol) in 3:1 ratio, 4 h, 80% yield (160 mg), mp 203-210°C (from ethanol),
IR 2190 cm™ (CN), '"H NMR (CDCls) &: (2E, 2'E): 3.81 (3H, s, COOMe), 6.66 (1H, d, Jrint.cu = 12.7 Hz,
R;NHCH), 6.90-6.95 (1H, m, 1H(Ph)), 7.07 (1H, ddd, Juz.us = 1.1 Hz, Jys.ns = 7.5 Hz, Jus.ne = 5.0 Hz,
Hs"), 7.16-7.20 (3H, m, 3H(Ph)), 7.25 (1H, d, Jcgxu = 11.7 Hz, CHNH), 7.51 (1H, ddd, Ju3.na = 8.2 Hz,
Juzns = 1.1 Hz, Juszne = 1.0 Hz, Hy'), 7.71 (1H, ddd, Ju3.na = 8.2 Hz, Jysa.ns = 7.5 Hz, Juane = 1.9 Hz,
H4"), 7.82 (1H, d, Jringca = 12.7 Hz, RiINHCH), 8.46 (1H, ddd, Juz.ne = 1.0 Hz, Jgyane = 1.9 Hz, Jus-ne
=5.0 Hz, H¢'), 11.28 (1H, d, Jcu-nu = 11.7 Hz, CHNH). (2Z, 2'E): 3.86 (3H, s, COOMe), 7.04, (1H, ddd,
Jusns = 1.1 Hz, Jyags = 7.5 Hz, Jus.ue = 5.0 Hz, Hs'), 7.30 (1H, d, Jepng = 11.7 Hz, CHNH), 7.33 (1H,
d, Jring.ca = 12.7 Hz, RINHCH), 7.48 (1H, ddd, Jy3.pa = 8.2 Hz, Jy3.ys = 1.1 Hz, Jy3.ne = 1.0 Hz, Hy"),
7.69 (1H, ddd, Juz.na = 8.2 Hz, Juans = 7.5 Hz, Juane = 1.9 Hz, Hy'), 8.44 (1H, ddd, Jys.ne = 1.0 Hz,
Juane = 1.9 Hz, Jysge = 5.0 Hz, H¢'), 9.62 (1H, d, Jring.cu = 12.7 Hz, RINHCH), 11.57 (1H, d, Jcpng =
11.7 Hz, CHNH). Anal. Calcd for C;sH;sN4O,Br: C, 54.15; H, 3.79; N, 14.03. Found: C, 54.38; H, 3.56;
N, 14.22.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-nitrophenyl)aminopropenoate and
(2)-2-[(E)- Isomer (35). These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 3-
nitroaniline (25) (69 mg, 0.5 mmol) in 5:1 ratio, 4 h, 99% yield (181 mg), mp 200-208°C (from ethanol),
IR 2180 cm™ (CN), 'H NMR (CDCls) &: (2E, 2'E): 3.83 (3H, s, COOMe), 7.07 (1H, d, Jrintcu = 12.1 Hz,
RiNHCH), 7.08 (1H, ddd, Jus-us = 1.1 Hz, Jyans = 7.4 Hz, Jys.ne = 5.0 Hz, Hs'), 7.31 (1H, br s, CHNH),
7.31-7.35 (1H, m, 1H(Ph)), 7.47 (1H, ddd, Jys.ua = 8.2 Hz, Juzus = 1.1 Hz, Juz3.ne = 1.0 Hz, Hy'), 7.47-
7.53 (1H, m, 1H(Ph)), 7.69 (1H, ddd, Ju3.na = 8.2 Hz, Jysns = 7.4 Hz, Jusne = 1.9 Hz, Hy'), 7.84-7.90
(2H, m, 2H(Ph)), 7.87 (1H, d, Jring.cu = 12.1 Hz, RiNHCH), 8.46 (1H, ddd, Jy3.ne = 1.0 Hz, Jysane = 1.9
Hz, Jus.ne = 5.0 Hz, He'), 9.85 (1H, d, Jcpnu = 12.5 Hz, CHNH). (2Z, 2'E): 3.89 (3H, s, COOMe), 7.41
(1H, d, Jring.cu = 12.1 Hz, RiINHCH), 7.86 (1H, d, Jrinpg.cu = 12.1 Hz, RiNHCH), 8.45 (1H, ddd, Jy3.ne
= 1.0 Hz, Jyane = 1.9 Hz, Jys.ue = 5.0 Hz, H¢'), 11.67 (1H, d, Jepnu = 12.5 Hz, CHNH). Anal. Calcd for
CisH1sNsO4: C, 59.18; H, 4.14; N, 19.17. Found: C, 59.03; H, 4.16; N, 19.26.

Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-phenylaminopropenoate and (2)-2-[(E)-
Isomer (36). These compounds were prepared from compound (3) (143 mg, 0.5 mmol) and aniline (18)
(47 mg, 0.5 mmol) in 8:1 ratio, 24 h, 61% yield (102 mg), mp 181-183°C (from ethanol), IR 2190 cm™
(CN), '"H NMR (CDCl3) &: (2E, 2'E): 1.38 (3H, t, Jerp-cuz = 7.1 Hz, COOCH,CHs), 4.32 (2H, q, Jcr-cs =



7.1 Hz, COOCH,CH}), 6.98-7.09 (3H, m, 3H(Ph)), 7.03 (1H, ddd, Jys.ns = 1.1 Hz, Jaops = 7.4 Hz, Jys-
ne = 5.0 Hz, Hs"), 7.29 (1H, d, Jeyan = 12.1 Hz, CHNH), 7.31-7.36 (2H, m, 2H(Ph)), 7.39 (1H, d, Jrinm.
ci = 12.3 Hz, RyNHCH), 7.48 (1H, ddd, Jyz.ne = 8.2 Hz, Jnzons = 1.1 Hz, Jysune = 1.0 Hz, Hy'), 7.68 (1H,
ddd, Jisa = 8.2 Hz, Tnawns = 7.4 Hz, Tiwne = 1.9 Hz, Hy'), 8.42 (1H, ddd, Jiy.e = 1.0 Hz, Jiee = 1.9
Hz, Jusne = 5.0 Hz, He'), 9.61 (1H, d, Jrinsc = 12.3 Hz, RNHCH), 11.69 (1H, d, Jepn = 12.1 Hz,
CHNH). 2Z, 2E): 1.32 (3H, t, Jom.cis = 7.1 Hz, COOCH,CH3), 4.27 (2H, q, Jom.cis = 7.1 Hz,
COOCH,CH;), 7.07 (1H, ddd, Jizons = 1.1 Hz, Jygns = 7.4 Hz, Tnsupe = 5.0 Hz, Hy)), 7.53 (1H, ddd, Jys-
e = 8.2 Hz, Tyzons = 1.1 Hz, Tuzone = 1.0 Hz, Hy'), 7.72 (1H, ddd, Jysus = 8.2 Hz, Jygns = 7.4 Hz, Jya.
e = 1.9 Hz, Hy)), 8.46 (1H, ddd, Jiz-ne = 1.0 Hz, e = 1.9 Hz, Jyse = 5.0 Hz, Hy)). Anal. Caled for
C1oH sN4O5: C, 68.25; H, 5.43; N, 16.76. Found: C, 68.40; H, 5.37; N, 16.97.

Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(2-methoxyphenyl)aminopropenoate (37).
This compound was prepared from compound (3) (143 mg, 0.5 mmol) and 2-methoxyaniline (19) (62 mg,
0.5 mmol), 24 h, 79% vyield (144 mg), mp 177-189°C (from ethanol), IR 2190 cm™ (CN), '"H NMR
(CDCls) &: 1.39 (3H, t, Jcuz-cuz = 7.1 Hz, COOCH,CHj3), 3.94 (3H, s, OMe), 4.34, (2H, q, Jcnz-cuz = 7.1
Hz, COOCH>CH3), 6.89-7.09 (4H, m, 4H(Ph)), 7.02 (1H, ddd, Jus.us = 1.1 Hz, Jyaus = 7.4 Hz, Jus.ne =
5.0 Hz, Hs"), 7.30 (1H, d, Jcp.ng = 12.4 Hz, CHNH), 7.41 (1H, d, Jring.ca = 13.0 Hz, RyNHCH), 7.47 (1H,
ddd, Ju3.pa = 8.2 Hz, Jys.us = 1.1 Hz, Juz3.ne = 1.0 Hz, H3'"), 7.67 (1H, ddd, Ju3.na = 8.2 Hz, Jygus = 7.4
Hz, Jusne = 1.8 Hz, Hy'), 8.43 (1H, ddd, Ju3-ne = 1.0 Hz, Jya-ne = 1.8 Hz, Jys.ne = 5.0 Hz, H¢'), 9.80 (1H,
d, Jrinn.cu = 13.0 Hz, R{NHCH), 11.72 (1H, d, Jcyng = 12.4 Hz, CHNH). Anal. Calcd for CyoH,oN4Os:
C, 65.92; H, 5.53; N, 15.37. Found: C, 66.02; H, 5.51; N, 15.12.

Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(4-fluorophenyl)aminopropenoate (38).
This compound was prepared from compound (3) (143 mg, 0.5 mmol) and 4-fluoroaniline (21) (56 mg,
0.5 mmol), 24 h, 70% yield (123 mg), mp 202-205°C (from ethanol), IR 2190 cm™ (CN), 'H NMR
(CDCls) &: 1.38 (3H, t, Jcua-cuz = 7.1 Hz, COOCH,CH3), 4.31 (2H, q, Jcma-cu3 = 7.1 Hz, COOCH,CH3),
6.93-6.99 (2H, m, 2H(Ph)), 7.01-7.07 (2H, m, 2H(Ph)), 7.03 (1H, ddd, Ju3.ns = 1.1 Hz, Jus.us = 7.4 Hz,
Jus-ne = 5.0 Hz, Hs'), 7.28 (1H, d, Jepnu = 12.7 Hz, CHNH), 7.29 (1H, d, Jring-cu = 12.5 Hz, RiNHCH),
7.47 (1H, ddd, Jys.pa = 8.2 Hz, Juz.ns = 1.1 Hz, Jysz.ue = 1.0 Hz, H3'"), 7.68 (1H, ddd, Ju3.na = 8.2 Hz,
Jnans = 7.4 Hz, Juane = 1.8 Hz, Hy'), 8.42 (1H, ddd, Ju3-ne = 1.0 Hz, Jysne = 1.8 Hz, Jus.ne = 5.0 Hz,
H¢"), 9.58 (1H, d, Jrinpcu = 12.5 Hz, R{NHCH), 11.67 (1H, d, Jcynu = 12.7 Hz, CHNH). Anal. Calcd for
Ci1oH17N4OF: C, 64.76; H, 4.86; N, 15.90. Found: C, 64.91; H, 4.83; N, 15.61.



Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-bromophenyl)aminopropenoate and
(2)-2-[(E)- Isomer (39). These compounds were prepared from compound (3) (143 mg, 0.5 mmol) and 3-
bromoaniline (24) (86 mg, 0.5 mmol) in 2:1 ratio, 24 h, 35% yield (72 mg), mp 143-163°C (from ethanol),
IR 2180 cm™ (CN), '"H NMR (CDCls) &: (2E, 2'E): 1.33 (3H, t, Jemp-cuz = 7.1 Hz, COOCH,CHs), 4.27
(2H, q, Jcm-cuz = 7.1 Hz, COOCH2CH3), 6.73 (1H, d, Jring-cu = 12.8 Hz, RINHCH), 6.89-6.95 (1H, m,
1H(Ph)), 7.07 (1H, ddd, Ju3.us = 1.1 Hz, Juysens = 7.4 Hz, Jys.ue = 5.0 Hz, Hs'), 7.15-7.19 (3H, m,
3H(Ph)), 7.29 (1H, d, Jcynu = 12.3 Hz, CHNH), 7.49 (1H, ddd, Jys.pa = 8.2 Hz, Jy3.ps = 1.1 Hz, Jyy e =
1.0 Hz, H3"), 7.70 (1H, ddd, Jgs.pa = 8.2 Hz, Jysus = 7.4 Hz, Jyane = 1.8 Hz, Hy'), 7.78 (1H, d, Jrinncu
=12.8 Hz, R{NHCH), 8.45 (1H, ddd, Jus.ue = 1.0 Hz, Jua.ne = 1.8 Hz, Jus.ue = 5.0 Hz, He'), 11.29 (1H, d,
Jenng = 12.3 Hz, CHNH). (2Z, 2'E): 1.38 3H, t, Jcuo-cus = 7.1 Hz, COOCH,CH3), 4.32 (2H, q, Jcm-cus =
7.1 Hz, COOCH2CH3), 7.03 (1H, ddd, Jus-gs = 1.1 Hz, Juays = 7.4 Hz, Jus.ue = 5.0 Hz, Hs'), 7.31 (1H, d,
Jennn = 12.3 Hz, CHNH), 7.32 (1H, d, Jring.ca = 12.8 Hz, Ri{NHCH), 7.47 (1H, ddd, Ju3.na = 8.2 Hz,
Juzns = 1.1 Hz, Juzne = 1.0 Hz, Hy'), 7.68 (1H, ddd, Ju3.na = 8.2 Hz, Jys.ns = 7.4 Hz, Juane = 1.8 Hz,
H4"), 8.42 (1H, ddd, Jus.ue = 1.0 Hz, Juane = 1.8 Hz, Jus.ne = 5.0 Hz, Hy'), 9.61 (1H, d, Jringca = 12.8
Hz, R{NHCH), 11.75 (1H, d, Jcunu = 12.3 Hz, CHNH). Anal. Calcd for C;9H;7N4O,Br: C, 55.22; H,
4.15; N, 13.56. Found: C, 55.60; H, 4.21; N, 13.59.

Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-nitrophenyl)aminopropenoate and (Z)-
2-[(E)- Isomer (40). These compounds were prepared from compound (3) (143 mg, 0.5 mmol) and 3-
nitroaniline (25) (69 mg, 0.5 mmol) in 1:1 ratio, 24 h, 45% yield (85 mg), mp 192-195°C (from ethanol),
IR 2190 cm™ (CN), "H NMR (CDCl) &: (2E, 2'E): 1.34 (3H, t, Jemp-cuz = 7.1 Hz, COOCH,CHs), 4.30
(2H, q, Jca-cus = 7.1 Hz, COOCH2CH3), 7.00 (1H, d, Jring-cu = 12.8 Hz, Ri{NHCH), 7.08 (1H, ddd, Jus-
us = 1.1 Hz, Jygps = 7.4 Hz, Jys.pe = 5.0 Hz, Hs'), 7.27-7.35 (1H, m, 1H(Ph)), 7.32 (1H, d, Jepng = 12.4
Hz, CHNH), 7.46-7.53 (1H, m, 1H(Ph)), 7.49 (1H, ddd, Ju3.na = 8.2 Hz, Jys.us = 1.1 Hz, Jy3.ne = 1.0 Hz,
Hj'"), 7.70 (1H, ddd, Juz.na = 8.2 Hz, Jysa.ns = 7.4 Hz, Juane = 1.9 Hz, Hy'), 7.83-7.90 (2H, m, 2H(Ph)),
7.86 (1H, d, Jring-cu = 12.8 Hz, RiNHCH), 8.46 (1H, ddd, Ju3.ne = 1.0 Hz, Jyane = 1.9 Hz, Jysue = 5.0
Hz, H¢'), 11.37 (1H, d, Jeunag = 12.4 Hz, CHNH),. (2Z, 2'E): 1.40 (3H, t, Jcm-cu3 = 7.1 Hz,
COOCH,CHs3), 4.35 (2H, q, Jcnz-cus = 7.1 Hz, COOCH2CH3), 7.06 (1H, ddd, Ju3.us = 1.1 Hz, Jyans =
7.4 Hz, Jys.ne = 5.0 Hz, Hs'), 7.38 (1H, d, Jepnu = 12.4 Hz, CHNH), 7.69 (1H, ddd, Jgs.ns = 8.2 Hz, Jya-
ns = 7.4 Hz, Juane = 1.9 Hz, Hy'), 7.84 (1H, d, Jring-cu = 12.8 Hz, RINHCH), 8.43 (1H, ddd, Ju3.ne =
1.0 Hz, Jyane = 1.9 Hz, Jys.ne = 5.0 Hz, Hy'), 9.84 (1H, d, Jring-cu = 12.8 Hz, RiINHCH), 11.85 (1H, d,
Jennn = 12.4 Hz, CHNH). Anal. Calcd for C19H7N504: C, 60.15; H, 4.52; N, 18.46. Found: C, 59.83; H,
4.59; N, 18.07.



General Procedure for the Preparation of p-Heteroarylamino-o,B-didehydro-a-amino Acid

Derivatives (41-43):

To compound (2) (136 mg, 0.5 mmol) or (3) (143 mg, 0.5 mmol) the corresponding heteroarylamines (26,
27) (0.5 mmol) and acetic acid (2 mL) were added and the mixture was stirred at rt for several days. The
volatile compounds were evaporated in vacuo, ethanol (3 mL) was added and the precipitate was

collected by filtration.

Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(5-chloro-2-pyridinyl)aminopropenoate
(41). This compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-amino-5-
chloropyridine (26) (64 mg, 0.5 mmol), 24 h, 83% yield (148 mg), mp 225-227°C (from ethanol), IR
2180 cm™ (CN), 'H NMR (CDCl;) &: 3.80 (3H, s, COOMe), 6.78 (1H, dd, Jy3.u4 = 8.7 Hz, J3.n6 = 0.7 Hz,
H3(Ar)), 7.07 (1H, ddd, Juz.us = 1.1 Hz, Jua.us = 7.4 Hz, Jus.ue = 5.0 Hz, Hs'), 7.15 (1H, d, Jrinpcu =
12.5 Hz, RiNHCH), 7.33 (1H, d, Jcunu = 10.3 Hz, CHNH), 7.50 (1H, ddd, Ju3-pa = 8.2 Hz, Jyz3us = 1.1
Hz, Jys.ne = 1.0 Hz, H3'"), 7.59 (1H, dd, Jus.na = 8.7 Hz, Juane = 2.5 Hz, Ha(Ar)), 7.71 (1H, ddd, Juz.pa =
8.2 Hz, Juans = 7.4 Hz, Jyane = 1.9 Hz, Hy'), 8.23 (1H, dd, Jus.ue = 0.7 Hz, Juae = 2.5 Hz, He(Ar)), 8.32
(1H, d, Jring-ca = 12.5 Hz, RiNHCH), 8.46 (1H, ddd, Jys.ne = 1.0 Hz, Jyape = 1.9 Hz, Jys.pe = 5.0 Hz,
H¢"), 11.36 (1H, br s, CHNH). Addition of D,0 causes the loss of d at d=7.15 ppm and br s at = 11.36
ppm; d at d=7.33 ppm turns to s and d at = 8.32 turns to s. Anal. Calcd for C;7;H;4N50,Cl: C, 57.39; H,
3.97; N, 19.68. Found: C, 57.06; H, 3.95; N, 19.82.

Ethyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(5-chloro-2-pyridinyl)aminopropenoate
(42). This compound was prepared from compound (3) (143 mg, 0.5 mmol) and 2-amino-5-
chloropyridine (26) (64 mg, 0.5 mmol), 24 h, 29% yield (54 mg), mp 180-184°C (from ethanol), IR 2190
cm™ (CN), '"H NMR (CDCls) &: 1.33 (3H, t, Jewn-cus = 7.1 Hz, COOCH,CHs), 4.28 (2H, q, Jemo-cus = 7.1
Hz, COOCH2CH3), 6.80 (1H, dd, Ju3.na = 8.7 Hz, Jus.ue = 0.7 Hz, H3(Ar)), 7.05 (1H, ddd, Juz.ps = 1.1
Hz, Jua.us = 7.4 Hz, Jus.ue = 5.0 Hz, Hs'"), 7.35 (1H, br s, CHNH), 7.37 (1H, br s, RiNHCH), 7.44 (1H,
ddd, Jus.pae = 8.2 Hz, Jusps = 1.1 Hz, Juz.ne = 1.0 Hz, H3"), 7.58 (1H, dd, Jus.us = 8.7 Hz, Jua-ne = 2.5 Hz,
Ha(Ar)), 7.67 (1H, ddd, Ju3.na = 8.2 Hz, Jyaus = 7.4 Hz, Juane = 1.8 Hz, Hy'), 8.23 (1H, dd, Jys.ue = 0.7
Hz, Jya-ne = 2.5 Hz, He(Ar)), 8.29 (1H, d, Jrinn.cu = 12.7 Hz, RiNHCH), 8.45 (1H, ddd, Jus.ne = 1.0 Hz,
Juane = 1.8 Hz, Jys.ye = 5.0 Hz, H¢'), 11.33 (1H, br s, CHNH),. Addition of D,O causes the loss of br s at
0=7.37 ppm and br s at = 11.33 ppm; br s at = 7.35 ppm turns to s and d at & = 8.29 turns to s. Anal.
Calcd for C;3sH6NsO,Cl: C, 58.46; H, 4.36; N, 18.94. Found: C, 58.18; H, 4.04; N, 19.03.



Methyl (E)-2-[(E)-2-Cyano-2-(2-pyridinyl)ethenyl]amino-3-(3-isoxazolyl)aminopropenoate and (Z)-
2-[(E)- Isomer (43).These compounds were prepared from compound (2) (136 mg, 0.5 mmol) and 3-
aminoisoxazol (27) (48 mg, 0.5 mmol) in 3:2 ratio, 7 days, 80% yield (125 mg), mp 181-184°C (from
ethanol), IR 2190 cm™ (CN), '"H NMR (CDCl;) &: (2E, 2'E): 3.81 (3H, s, COOMe), 6.12 (1H, d, Jyuns =
1.8 Hz, H4(Ar)), 6.95 (1H, d, Jring-cu = 12.4 Hz, RiNHCH), 7.08 (1H, ddd, Jy3.us = 1.1 Hz, Jygpns = 7.5
Hz, Jys.ue = 5.0 Hz, Hs'), 7.28 (1H, d, Jepnu = 11.5 Hz, CHNH), 7.51 (1H, ddd, Ju3.psa = 8.1 Hz, Juzps =
1.1 Hz, Jusne = 1.0 Hz, H3'"), 7.72 (1H, ddd, Ju3-pe = 8.1 Hz, Jyans = 7.5 Hz, Jyane = 1.8 Hz, Hy'), 7.82
(1H, d, Jring-cu = 12.4 Hz, R{NHCH), 8.27 (1H, d, Jus4.us = 1.8 Hz, Hs(Ar)), 8.43 (1H, ddd, Juz.ne = 1.0
Hz, Juyane = 1.8 Hz, Jus.ne = 5.0 Hz, He'), 11.35 (1H, d, Jeunu = 11.5 Hz, CHNH). Addition of D,O
causes the loss of d at d=6.95 ppm and d at 3= 11.35 ppm; d at d=7.28 ppm turns to s and d at d = 7.82
turns to s. (2Z, 2'E): 3.89 (3H, s, COOMe), 6.21 (1H, d, Jus.us = 1.8 Hz, Ha(Ar)), 7.05 (1H, ddd, Jys.us =
1.1 Hz, Jyaus = 7.5 Hz, Jus.ne = 5.0 Hz, Hs'), 7.30 (1H, d, Jcgnu = 11.5 Hz, CHNH), 7.48 (1H, ddd, Jys-
na = 8.1 Hz, Jy3.us = 1.1 Hz, Jy3.ue = 1.0 Hz, Hy'), 7.49 (1H, d, Jrinwcu = 12.4 Hz, RiNHCH), 7.69 (1H,
ddd, Jys.pa = 8.1 Hz, Jyans = 7.5 Hz, Jyane = 1.8 Hz, Hy'), 8.25 (1H, d, Jyaus = 1.8 Hz, Hs(Ar)), 8.45
(1H, ddd, Juz.ne = 1.0 Hz, Juane = 1.8 Hz, Jus.ne = 5.0 Hz, Hy¢'), 9.47 (1H, d, Jring-cu = 12.4 Hz,
R{NHCH), 11.71 (1H, d, Jcy.ng = 11.5 Hz, CHNH). Addition of D,O causes the loss of d at d=9.47 ppm
and d at = 11.71 ppm; d at d = 7.30 ppm turns to s. Anal. Calcd for C;5H3Ns0;: C, 57.88; H, 4.21; N,
22.50. Found: C, 57.63; H, 4.27; N, 22.26.

General Procedure for the Preparation of Pyrido[1,2-a]pyrimidin-4-ones (50-53), Thiazolo[3,2-a]pyrimidin-
4-one (54) and Benzothiazolo[3,2-a]pyrimidin-4-one (55):

To compound (2) (136 mg, 0.5 mmol) or (3) (143 mg, 0.5 mmol) the corresponding heteroarylamine (26,
44-48) (0.5 mmol) and acetic acid (2 mL) were added and the reaction mixture was heated under reflux
for 1 to 1.5 h. The volatile compounds were evaporated in vacuo, ethanol (3 mL) was added, the

precipitate was collected by filtration and washed with ethanol.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-7-chloro-4H-pyrido[1,2-a]pyrimidin-4-one ~ (50).  This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-amino-5-chloropyridine (26) (64
mg, 0.5 mmol), 1 h, 42% yield (68 mg), and from compound (3) (143 mg, 0.5 mmol) and 2-amino-5-
chloropyridine (26) (64 mg, 0.5 mmol), 1.5 h, 13% yield (21 mg), mp 286-288°C (from ethanol), IR 2180
cm” (CN), '"H NMR (CDCly) &: 7.16 (1H, ddd, Jus-us = 1.1 Hz, Jusns = 7.5 Hz, Jus-ne = 5.0 Hz, Hs'),
7.52 (1H, dd, Jue.ns = 2.3 Hz, Jus-no = 9.5 Hz, Hg), 7.58 (1H, ddd, Ju3-pa = 8.2 Hz, Juz.ns = 1.1 Hz, Jyz.ne



= 1.0 Hz, Hy"), 7.61 (1H, dd, Jue.10 = 0.8 Hz, Jng.e = 9.5 Hz, Hy), 7.76 (1H, ddd, Jiz-ne = 8.2 Hz, Thaprs =
7.5 Hz, Juse = 1.9 Hz, Hy), 7.91 (1H, d, Jonn = 12.0 Hz, CHNH), 8.33 (1H, s, Hy), 8.66 (1H, ddd, Jis-
e = 1.0 Hz, Jusne = 1.9 Hz, Jnsoue = 5.0 Hz, Hy)), 9.02 (1H, dd, Jues = 2.3 Hz, Ty = 0.8 Hz, He),
12.96 (1H, d, Jepan = 12.0 Hz, CHNH). Anal. Caled for C1gHioNsOCL: C, 59.36; H, 3.11; N, 21.63.
Found: C, 59.43; H, 2.99; N, 21.74.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-4H-pyrido[1,2-a]pyrimidin-4-one (51). This compound was
prepared from compound (2) (136 mg, 0.5 mmol) and 2-aminopyridine (44) (47 mg, 0.5 mmol), 1.5 h,
18% yield (26 mg), and from compound (3) (143 mg, 0.5 mmol) and 2-aminopyridine (44) (47 mg, 0.5
mmol), 1.5 h, 16% yield (23 mg), mp 275-276°C (from ethanol), IR 2220 cm™ (CN), '"H NMR (CDCl;) &
7.14 (1H, ddd, Ju3.ns = 1.1 Hz, Jya-us = 7.4 Hz, Jus.ue = 5.0 Hz, Hs'), 7.16 (1H, ddd, Jye.u7 = 7.3 Hz, Ju7.
ns = 6.3 Hz, Ju7.m0 = 1.7 Hz, Hy), 7.57 (1H, ddd, Juz.na = 8.2 Hz, Jyz.us = 1.1 Hz, Jus.pe = 1.0 Hz, H3'),
7.61 (1H, ddd, Jueus = 1.5 Hz, Ju7.ns = 6.3 Hz, Ju7.no = 1.7 Hz, Jug.mo = 9.0 Hz, Hg), 7.67 (1H, ddd, Jue.no
= 0.9 Hz, Ju7.n0 = 1.7 Hz, Jug.no = 9.0 Hz, Hy), 7.75 (1H, ddd, Jus-ua = 8.2 Hz, Jyaus = 7.4 Hz, Jyane =
1.9 Hz, H4'), 7.93 (1H, d, Jcgna = 13.0 Hz, CHNH), 8.37 (1H, s, H), 8.66 (1H, ddd, Ju3-ne = 1.0 Hz, Jya-
ne = 1.9 Hz, Jus.ne = 5.0 Hz, H¢'), 9.01 (1H, ddd, Jue.n7 = 7.3 Hz, Juens = 1.5 Hz, Jue.no = 0.9 Hz, Hp),
12.88 (1H, d, Jcpnu = 13.0 Hz, CHNH). Anal. Calcd for C¢H;;NsO: C, 66.43; H, 3.83; N, 24.21. Found:
C, 66.23; H, 3.68; N, 24.22.

3-[2-Cyano-2-(2-pyridinyl)ethenyl] amino-8-methyl-4H-pyrido[1,2-a]pyrimidin-4-one  (52). This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-amino-4-methylpyridine (45) (54
mg, 0.5 mmol), 1.5 h, 19% yield (29 mg),and from compound (3) (143 mg, 0.5 mmol) and 2-amino-4-
methylpyridine (45) (54 mg, 0.5 mmol), 1.5 h, 11% yield (17 mg), mp 283-285°C (from ethanol), IR

2210 cm™ (CN), '"H NMR (CDClL) &: 2.49 (3H, d, Js.meo = 1.2 Hz, 8-Me), 7.00 (1H, dd, Jye.u7 = 7.4 Hz,
Ju7-mo = 2.0 Hz, Hy), 7.12 (1H, ddd, Juz.us = 1.1 Hz, Juays = 7.5 Hz, Jus.ne = 5.0 Hz, Hs'), 7.44 (1H, ddq,
Jue-no = 0.9 Hz, Ju7.50 = 2.0 Hz, Jgmeno = 1.2 Hz, Hy), 7.56 (1H, ddd, Jyz.na = 8.2 Hz, Ju3.ns = 1.1 Hz,
Juz-ne = 1.0 Hz, Hy'), 7.74 (1H, ddd, Ju3.na = 8.2 Hz, Jyans = 7.5 Hz, Juane = 1.8 Hz, Hy'), 7.91 (1H, d,
Jennm = 12.3 Hz, CHNH), 8.32 (1H, s, H»), 8.64 (1H, ddd, Jus.ne = 1.0 Hz, Jyane = 1.8 Hz, Juspe = 5.0
Hz, Hy¢'), 8.92 (1H, dd, Jue.n7 = 7.4 Hz, Jue.no = 0.9 Hz, He), 12.81 (1H, d, Jcunu = 12.3 Hz, CHNH). Anal.
Calcd for C;7H3N50: C, 67.32; H, 4.32; N, 23.09. Found: C, 67.33; H, 4.31; N, 23.27.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-9-hydroxy-4H-pyrido[1,2-a]pyrimidin-4-one (53). This
compound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-amino-3-hydroxypyridine (46)



(55 mg, 0.5 mmol), 1.5 h, 15% yield (23 mg), and from compound (3) (143 mg, 0.5 mmol) and 2-amino-
3-hydroxypyridine (46) (55 mg, 0.5 mmol), 1.5 h, 11% yield (17 mg), mp 279-283°C (from ethanol
(decomp)), IR 2180 cm™ (CN), 'H NMR (CDCls) &: 7.06 (1H, dd, Jue.us = 2.0 Hz, Jyz.us = 7.5 Hz, Hy),
7.10 (1H, dd, Jue.n7 = 6.5 Hz, Ju7.us = 7.5 Hz, Hy), 7.15 (1H, ddd, Jus.us = 1.1 Hz, Jys.ns = 7.4 Hz, Jus e
= 5.0 Hz, Hs"), 7.58 (1H, ddd, Jys.na = 8.1 Hz, Jy3.ns = 1.1 Hz, Jus.ne = 1.0 Hz, Hy'), 7.76 (1H, ddd, Jus-
na = 8.1 Hz, Jya.ns = 7.4 Hz, Juane = 1.8 Hz, Hy'"), 7.89 (1H, d, Jepnu = 12.3 Hz, CHNH), 8.28 (1H, s,
H,), 8.53 (1H, dd, Jye.n7 = 6.5 Hz, Jue.ns = 2.0 Hz, He), 8.66 (1H, ddd, Ju3-pe = 1.0 Hz, Jyane = 1.8 Hz,
Jusne = 5.0 Hz, H¢"), 12.90 (1H, d, Jcpnu = 12.3 Hz, CHNH). Anal. Calcd for C1H;1NsO;: C, 62.95; H,
3.63; N, 22.94. Found: C, 62.74; H, 3.44; N, 23.00.

6-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-5H-thiazolo[3,2-a] pyrimidin-4-one (54). This compound
was prepared from compound (2) (136 mg, 0.5 mmol) and 2-aminothiazole (47) (50 mg, 0.5 mmol), 1 h,
18% yield (27 mg), mp 297-299°C (from ethanol), IR 2180 cm™ (CN), 'H NMR (CDCL) &: 7.09 (1H, d,
Juo-n3 = 4.9 Hz, Hy), 7.13 (1H, ddd, Jus.us = 1.1 Hz, Juays = 7.5 Hz, Jus.ne = 5.0 Hz, Hs'), 7.56 (1H, ddd,
Juzpa = 8.3 Hz, Jyyns = 1.1 Hz, Jus.ne = 1.0 Hz, Hy'), 7.74 (1H, ddd, Juz.na = 8.3 Hz, Jyaus = 7.5 Hz,
Jnane = 1.9 Hz, Hy'), 7.82 (1H, d, Jepnn = 12.8 Hz, CHNH), 8.01 (1H, d, Juo-u3 = 4.9 Hz, H3), 8.02 (1H,
s, H7), 8.62 (1H, ddd, Jus.ne = 1.0 Hz, Jyane = 1.9 Hz, Jusne = 5.0 Hz, H¢'), 12.74 (1H, d, Jepnn = 12.8
Hz, CHNH). Anal. Calcd for C14H9NsOS: C, 56.94; H, 3.07; N, 23.71. Found: C, 56.65; H, 3.16; N, 23.44.

3-[2-Cyano-2-(2-pyridinyl)ethenyl]amino-4H-benzothiazolo[3,2-a] pyrimidin-4-one (55). This com-
pound was prepared from compound (2) (136 mg, 0.5 mmol) and 2-aminobenzothiazole (48) (75 mg, 0.5
mmol), 1 h, 13% yield (22 mg), mp 288-290°C (from ethanol), IR 2200 cm™ (CN), 'H NMR (CDCls) &
7.16 (1H, ddd, Juz.us = 1.0 Hz, Jyans = 8.2 Hz, Jus.ue = 5.0 Hz, Hs'), 7.53-7.59 (3H, m, Hj', 2H(Ph)),
7.69-7.79 (2H, m, H4', 1H(Ph)), 7.77 (1H, d, Jcu-nu = 11.6 Hz, CHNH), 7.93 (1H, s, H»), 8.69 (1H, ddd,
Jusne = 0.8 Hz, Jya e = 1.8 Hz, Jysne = 5.0 Hz, H¢'), 9.12-9.15 (1H, m, 1H(Ph)), 12.79 (1H, d, Jcp-nn =
11.6 Hz, CHNH). Anal. Calcd for C;gH;;N5OS: C, 62.60; H, 3.21; N, 20.28. Found: C, 62.43; H, 3.31; N,
20.04.

Methyl 1-(5-Methyl-3-isoxazolyl)-1H-imidazole-4-carboxylate (56). To compound (2) (136 mg, 0.5
mmol) 3-amino-5-methylisoxazole (49) (50 mg, 0.5 mmol) and acetic acid (2 mL) were added and the

reaxtion mixture was heated under reflux for 5 h. The volatile compounds were evaporated in vacuo and

ethanol (3 mL) was added to precipitate 56 in 20% yield (21 mg), mp 197-198°C (from ethanol), 'H NMR



(CDCl3) &: 2.53 (3H, d, s sve = 0.9 Hz, 5-Me), 3.94 (3H, s, COOMe), 6.23 (1H, q, Jus-s.ve = 0.9 Hz,
H4'), 8.02 (IH, d, Jwomns = 1.4 Hz, H5), 8.05 (IH, d, Jions = 1.4 Hz, Hz) Anal. Calcd for CoHoN30Os: C,
52.17; H, 4.38; N, 20.28. Found: C, 63.69; H, 6.02; N, 14.00.
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