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Supplementary informations

Novel synthesis and cytotoxic activity of 1,4-disubstituted 3-methylidene-3,4-
dihydroquinolin-2(1H)-ones

General method for the synthesis of Diethyl [(2-formylphenyl)carbamoyl]methylphosphonate 7:

To a solution of 2-aminobenzaldehyde 5 (0.434 g, 4.00 mmol) and 2,6-lutidine (0.463 mL, 4.00 mmol)
in toluene (5 ml) under nitrogen atmosphere a solution of diethyl 2-chloro-2-oxoethylphosphonate
(0.858 g, 4.00 mmol) in toluene (5 ml) was added dropwise maintaining the temperature below 0 °C.
When the addition was completed, the mixture was stirred at room temperature for 45 min. The
mixture was washed with H,0 (10 mL) and brine (10 mL) and dried over MgS04. The solvent was
removed in vacuo to yield an oil which was purified by chromatography on silica gel eluted with
toluene/ethyl acetate 4/1.

General methods for the synthesis of 3-diethoxyphosphorylquinolin-2-one 8:
Method A (from 7):

Diethyl [(2-formylphenyl)carbamoyl]methylphosphonate 7 (1.20 g, 4.00 mmol) was dissolved in dry
toluene (12 mL) in argon atmosphere and then piperidine (34.2 uL, 0.40 mmol) was added. The
mixture was stirred in Dean-Stark apparatus for 8 hours at reflux. Than it was condensed in vacuo
and the residue was triturated with Et,0 to give off-white solid.

Method B (from 15):

Ethyl 2-(diethoxyphosphoryl)-3-(2-nitrophenyl)prop-2-enoate 15 (1.43 g, 4.00 mmol) was dissolved in
AcOH (15 mL) and then to the intensively stirred solution reduced iron powder (1.34 g, 24.00 mmol)
was added. The mixture was warmed to 80 °C and stirred for 6 hours. Then it was filtered through
celite cake and the solid residue was washed with AcOH (15 mL) and AcOEt (15 mL). The filtrate was
evaporated. The dark residue was dissolved in AcOEt (15 mL) and washed with 5% NaHCO; (2 *
15mL), then with water (10 mL) and brine (10 mL) and dried over Na,SO,. Obtained brown solid was
purified by chromatography on silica gel eluted with ethyl acetate/CH,Cl, 1/1.

General method for the synthesis of ethyl Z-2-(diethoxyphosphoryl)-3-(2-nitrophenyl)prop-2-enoate
15:

To dry THF (60 mL) in argon atmosphere at 0 °C the solution of TiCl, (5.04 mL, 45.65 mmol) in CCl, (15
mL) was added dropwise followed by the triethyl phosphonoacetate (4.57 mL, 22.83 mmol) and N-
methylmorpholine (10.37 mL, 94.30 mmol). It was stirred for 30 min at 0 °C and then the solution of
2-nitroaldehyde (3.0 g, 19.85 mmol) in THF (15 mL) was added portionwise. The reaction mixture was
slowly warmed to rt and stirred for 5 h. Then water was added (100 mL) and the mixture was
extracted with Et,0 (2*80 mL). Combined organic layers were washed with brine, dried over MgSO,
and evaporated under reduced pressure, affording the crude product that was purified by
chromatography on silica gel eluted with CH,Cl,/AcOEt.

General synthetic procedure for the synthesis of 16 a-d:



To the solution of 3-diethoxyphosphorylquinolin-2-one 7 (5.0 mmol) in DMF (15 mL) under argon
atmosphere, provided with water bath, sodium hydride (5.5 mmol) was added portionwise. The
reaction mixture was stirred for 10 min. Then the alkyl halide (6.0 mmol) was added in one portion
and the reaction mixture was stirred at rt overnight (for 12 b-d) or for 6 h (for 12a). Then solvent was
removed under reduced pressure and the residue was separated between ethyl acetate (25 mL)and
water (25 mL). The water layer was extracted with the second portion of ethyl acetate(25 mL).
Combined organic layers were washed with brine, dried over MgSO, and evaporated under reduced
pressure, affording the crude product that was purified by chromatography on silica gel eluted with
CH,Cl,/AcOEt .

General synthetic procedure for the synthesis of 18 a-o:

To the solution of 1-alkyl-3-diethoxyphosphorylquinolin-2-one 16 (1.0 mmol) in THF (5 mL) under
argon atmosphere, provided with water bath, Grignard reagent (3.0 mmol as 2.0 M THF solution) was
added dropwise. The reaction mixture was stirred at ambient temperature overnight. Then to the
mixture saturated ammonium chloride solution in water (10 mL) was added and it was extracted with
ethyl acetate(2*10 mL). Combined organic layers were washed with brine, dried over MgSO, and
evaporated under reduced pressure, affording the crude product which was purified by
chromatography on silica gel eluted with CH,Cl,/AcOEt.

General synthetic procedure for the synthesis of 20 a-o:

To the solution of 1,4-alkyl or aryl 3-diethoxyphosphorylquinolin-2-one 18 (0.5 mmol) in THF (2
mL)under argon atmosphere, sodium hydride (0.55 mmol) was added in one portion. The reaction
mixture was stirred at ambient temperature for 5 min. Then formaldehyde (2.5 mmol) was added.
After 4 hours water was added (3 mL) and the mixture was extracted with dichloromethane (2*5 mL)
Combined organic layers were washed with brine, dried over MgSO, and evaporated under reduced
pressure, affording the crude product which was purified by column chromatography (CH,Cl,).

1H 31p and 3C spectra of 7, 8, 9, 15, 16 a-d, 17 b-d, 18 a-o, 19 b,f,i,m and 20 a-m, o:



Compound 7
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13C NMR
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Compound 8
31p NMR
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13C NMR
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Compound 9

31p NMR
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13C NMR

LE°9T
ov.ﬁv
95'91

czee

Nm.mmV
0b'SET
mo.@m\

10

20

30

40

9429

50

mo.mm//

B0

eT'e9
€2°€9
mm.mo“
1649
§9'9L

£10AD 9T°ZZ
9T'4L

70

80

19207
orsg’

8b°€2T
6T°beT
ebbel
L6'bTT
50°seT
€9°52T
1£°S2T w
e et

110 100 90
f1 (ppm)

120

130

S 8cCt

| | CH,

S6 an:
TE'6CT

14

5961
£2°0€T
8Z'9ET 1
16161
bE LT |
£0°59T
i.mﬁv

6€°S9T

160 150

170

180



Compound 15
31p NMR
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Compound 16a

31p NMR
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13C NMR
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Compound 16b

31p NMR
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Compound 16¢

31p NMR
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Compound 16d

31p NMR
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Compound 17b

31p NMR

o o o o
o o o o o o o o o o o o S
=1 =] =] =] =] =] =] =] =] =] =] o IS
I - =] S =1 S =1 S =] S o S =1
— — — & @ N © n <+ @ ~ — [ .
! ! ! | 1 ! 1 1 ! ! ! ! 1

91'5T — —|

27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10

8

1 (ppm)

IH NMR

3200

3000

2800

2600

2400

2200

2000

1800
1600

1400

1200

1000

800

600

400

200

F-200

€6°T
€€°T
S€'T
96T o
86T
8€°T
T
e
05°T
80°
T
[A%%
€Ty
Py
STy
ST'v
9T'v
9T'v
LT'v
L1
8Ty
61
6T
0zt
0z'y
0z
1T
223
223

Eso09

Feoe

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

TV
vy
[eas
vTv ]
st
9zb
2y
Ty ]
87y
8z ]
6zt
ocd
LSV g
09
€9t ]
00t
9L
R
8e'L
ov'L
ov'L
e
'L
L
99°L
992~
69°L ]
69
oL
[

92
s

oo
DN
NN
—
—

-

=]

- Eeot

0T
20T

- Fos0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.0



13C NMR

1000

900

800
700
600

500

400

300

200
~100

~-100

PhET N

eIt V.

ot

20

6229

1829
0929

30

40

50

60

S9°9L
€10aD 91°4L

O o s 9 J,O

70

9TLL

0

T

Wi

90
fL (ppm)

100

110

T —

YOPTT —

120

68°ECT —
ES¥TT “
hmdwﬁ\
05°8¢T Vs

GLIEL

130

LELPT
8 'LPT V.

[4:14% s

140

150

€5°09T v.

T9°09T

160

170

WA g W«wm




Compound 17c

31p NMR
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Compound 17d

31p NMR
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13C NMR

550000

500000

450000

400000

350000

300000

250000

200000

150000
100000
50000

-50000

8791
ceor >

10

45729
9929 7
16'29 —

999
9T'LL /

e oii Tt

20

30

40

50

60

70

L9°LL

8T —
P8PIT —
96°€CT

9T'vTT /.
18T~
60°LCT ~

[a¥ka
og'zet -

110 100 90
f1 (ppm)

120

130

Hm.wNQ
09'82T
z6'1ET \
€0°LET
89°LPT
6L'LbT W
24194

[aalvily v

0€°09T

170 160 150 140

180



Compound 18a

31p NMR
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Compound 18b

31p NMR
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Compound 18c

31p NMR
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Compound 18d

31p NMR
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Compound 18f

31p NMR
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Compound 18g

31p NMR
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Compound 18h
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31p NMR
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Compound 18n

31p NMR
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Compound 180
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Compound 19b
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Compound 19f
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Compound 19i
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Compound 19m
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Compound 20b
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