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Synthesis of ethyl 4-(isoxazol-4-yl)-2,4-dioxobutanoates

from ethyl 5-aroyl-4-pyrone-2-carboxylates and hydroxylamine

Dmitrii L. Obydennov, Liliya R. Khammatova and Vyacheslav Ya. Sosnovskikh

Experimental

IR spectra were recorded on a PerkinElmer Spectrum BX-1I instrument with ATR accessory. *H
and 3C NMR spectra were acquired on a Bruker Avance Il spectrometer (400 and 100 MHz,
respectively) in DMSO-ds or CDClI3, with TMS and residual solvent peaks as internal standard.
Naphthalene ring protons were denoted as H Naph protons, pyrazole protons — H Pz, isoxazole
protons — H Is. Elemental analysis was performed on a PE 2400 automated analyzer. Melting

points were determined on an SMP30 apparatus.

Ethyl 1-hydroxy-5-(4-methoxybenzoyl)-4-oxo-1,4-dihydropyridine-2-carboxylate 3d.
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This compound along with 2d was obtained from NH,OHHCI (0.124 g, 1.79 mmol, 2.3 equiv)
and KOH (0.094 g, 1.68 mmol) (general procedure). Yield 0.038 g (16%), a yellow solid, mp
187-190 °C. *H NMR (DMSO-ds) &: 1.38 (t, 3H, Me, J 7.1 Hz), 3.86 (s, 3H, MeO), 4.38 (q, 2H,
CHy, J 7.1 Hz), 6.59 (s, 1H, H-3), 6.94 (d, 2H, H-3, H-5 Ph, J 8.8 Hz), 7.74 (d, 1H, H-2, H-6 Ph,
J 8.8 Hz), 7.99 (s, 1H, H-6), the OH proton was not observed due to broadening. IR (ATR, v/cm~
1): 3044, 1728, 1656, 1718, 1597, 1282, 1251, 853. Found (%): C, 58.47; H, 4.67; N, 4.49. Calc.
for C16H15sNOg-0.5H20 (%): C, 58.89; H, 4.94; N, 4.29.



Ethyl 1-phenyl-5-(5-phenylisoxazol-4-yl)-1H-pyrazole-3-carboxylate 7.

Ph Ph\
)

CO,Et

A mixture of isoxazole 2a (0.080 g, 0.28 mmol) and PANHNH,-HCI (0.049 g, 0.34 mmol) in 1
ml EtOH was refluxed for 1 h. The obtained solution was diluted with 3 ml water. The resulting
residue was filtered off and recrystallized from hexane—toluene. Yield 0.072 g (72%), a yellow
solid, mp 120-121 °C. *H NMR (DMSO-dg) &: 1.38 (t, 3H, Me, J 6.9 Hz), 4.35 (q, 2H, CHa, J
6.9 Hz), 7.06 (s, 1H, =CH), 7.21-7.26 (m, 2H, Ph), 7.28-7.33 (m, 3H, Ph), 7.34-7.46 (m, 5H,
Ph), 8.56 (s, 1H, =CH Is). IR (ATR, v/cm™1): 3132, 2985, 17141597, 1518, 1338, 1216, 757.
Found (%): C, 70.06; H, 4.81; N, 11.40. Calc. for C21H17N3Os (%): C, 70.18; H, 4.77; N, 11.69.

(2)-3-[2-Ox0-2-(5-phenylisoxazol-4-yl)ethylidene]-3,4-dihydroquinoxalin-2(1H)-one 8.

Ph O HN
= NH
~
O\
N 0

A mixture of isoxazole 2a (0.080 g, 0.28 mmol) and o-phenylenediamine (0.036 g, 0.33 mmol)
was refluxed in 1 ml EtOH for 30 min. The resulting precipitate was filtered off and washed with
EtOH. Yield 0.076 g (81%), an orange solid, mp 245-247 °C. 'H NMR (DMSO-ds) 5: 6.48 (s,
1H, =CH), 7.03-7.21 (m, 4H), 7.33-7.43 (m, 1H), 7.47-7.64 (m, 1H), 8.04 (d, 2H, H-2, H-6 Ph,
J7.1Hz),8.97 (s, 1H, =CH Is), 11.19 (s, 1H, NH Qn), 13.49 (s, 1H, NH Qn). 3C NMR (DMSO-
ds) 8: 92.2, 115.3, 116.6, 117.7, 123.6, 123.8, 124.2, 126.67, 126.71, 128.1, 128.8, 131.3, 145.5,
151.3, 155.3, 168.7, 182.0. IR (ATR, v/cm™): 3232, 3065, 3005, 1694, 1553, 1209. Found (%):
C, 67.46; H, 3.95; N, 12.32. Calc. for C19H13N303-0.33H20 (%): C, 67.66; H, 4.08; N, 12.46.

S2



org—

TET
EE'T

mm.HL..‘n

i i—

LEF
A

o]

ba g

a5
LY
85
09
9y

ae's
LB

b b=

"H NMR (400 MHz. DMSO-dg)

Jh.

A

Tw.v.m

Mlmm.m

oot

ﬁmm.m

Frot

95 90 85 8.0 75 7.0 65 60 55 50 45 40 35 30 25 20 1.5 1.0 0.5 0.0
ppm

10.0

S3



org-—

ZE'T
Vm.ﬁW
9E°T

a8l'F
0E'F
ZE'F
FE'F

28'0—

85 d~_
LEVE

008 _
zn'g="

QLG

'H NMR (400 MHz. DMSO-dg)

Faee

Fore

oot

etz

Fone

=LE0

1.5 1.0 0.5 0.0

2.0

2.5

9.0 85 8.0 75 7.0 65 60 55 50 45 40 35 30
ppm

9.5

10.0

sS4



L ET—

T&ae—

85T —

LESTT—

[ TAC
TEBET~,_
LBDET~_

06 9ET—

BETST—

o 19—

BT 59—

SEHEIT—

SFEl—

3¢ NMR (100 MHz, DMSO-ds)

180 170 160 150 140 130 120 110 100 Q0 80 70 &0 50 40 30 20 10
ppm

190

S5



9.35

—8.63

8.06
a.04

/
’t?

7.949

ag
‘88

ﬁ

7

763
763
761

—h6.88

2.50
2.49
2,49

<

1.28
1.26

i
£

1.25

—0.00

17000

16000

15000

~14000

~13000

12000

11000

10000

~9000

—8000

7000

6000

3000

~4000

—3000

—2000

1000

+-1000

5.5

5.0
ppm

S6

4.5



S9ET—

E17 E9 =

85T —

S5TT—

LT
ﬂ.mﬁ%r
Pz

ELETI)-

EE'8ET
Nv.mﬁw
T T
_u_u._umi__ﬁ

S.mmﬂu___\
GOFED

O T5T—
8ET9T—

0Z59T—

LT TET—

S0r58T—

3¢ NMR (100 MHz, DMSO-ds)

180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20
ppm

190

S7



aro—

9E'T
mm.ﬁv
o' T

O E—

9EF
8E'F

19—
Ens
m_u_.hv.

9oL —
GBS
m_u_.m“Vn

Fre—

9L pT—

'H NMR (400 MHz, CDCls)

A

Me()

Fese

Fore
Fore

Foan

FLeT

BT

Foot

#mm.a

S8



ARETT—

mm.v:.\

E0eIT—

FOTEl=—
g

|

o
4
=
]
%_.

BETEI— “
[=]
=
i
p—_

(TR L] T ]

GrEzar=" =4

891" o
]

arTLI—

£5'581—

Me()

170 160 150 140 130 120 110 100 a0 a0 70 60 30 40 30 20
ppm

180

S9



9ET
mm..ﬁw

_“_.v.._”.\.u

[Era
mv.wwu
05'e

98'E—

9EF
LEF
GEF
T+t

59—

E6'9~_
ag'9-"

'H NMR (400 MHz. DMSO-dy)

MeO

Faee

Foen
Feoz

Fore
Foor

0.0

0.5

1.0

1.5

2.0

2.5

3.0

35

4.0

4.5

2.0

3.5

6.0

6.5

7.0

3

8.0

8.5

9.0

ppm

S10



0eET
Nm.HW
EET

05'Z—

0Ed
ZEF
FEF
S5E'F

ELL—

0ga—

H NMR (400 MHz. DMSO-ds)

oot

Fseo

12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 73 7.0 6.2 6.0 3.5 2.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

12.5

ppm

S11



98 El—

Bl 19—

b a9t —
L9BIT—

9E'BET—
GEOPT—

55091
vm..ﬁm:..f
b Tar

B¢ NMR (100 MHz. DMSO-dg)

Et0,C

20

30

40

a0

&0

70

a0

90

100

110

120

130

140

150

160

ppm

S12



00 Q==

SE'T
hm.HL_V‘.:
BE'T

B2
@.NW.
05z

ZE'F
FEF

mm.*@ﬁ
LE

ans
[t
L
L
5278
L
TE'L
E'L
LETE
LETE
BETL
Op'£
k2
[ s
fa
30

95 8—

—

=

Fore

Fere

=—Lb'0
LTE
1€
95

oot

8.5 8.0 7.5 L0 8.5 6.0 5.5 3.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm

8.0

513



15—

e E—

U
ors
e
1L
m._”.mvu
5574
hm.huu.

508
on g

G B

T0Er—

T5el—

'H NMR (400 MHz, DMSO-ds)

ce——  T[s@n

J oot

|J_ Fren

90 85 80 75 40 65 w0 55 50 45 40 35 30 25 20 1.5 1.0 0.5 0.0
ppm

9.5

10.5

11.5

12.5

13.5

S14



GE mmn__

01 GE
ﬁm._“._m.‘#

=y
£ omlw.“__.
P BE
St oy

£l fb—

FPESTT=,
19a11—
SLTT—"

ETETI
_”_m.mc“/;.
LUPET—

L99ET
ﬁh.mmﬁlu_r

£5'5FT—

FETSI—

BEGal—

89'891—

a6 TEI—

'H NMR (400 MHz, DMSO-ds)

170 160 150 140 130 120 110 100 a0 a0 70 60 a0 40
ppm

180

S15



