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Sl e ¥ o (Y mmol) wlewlginl L3l g (Y mmol) s ysisgighe o) mmol) awaadlin giiw 5l doglse
Lyl 3 s 330,8 @lS) (Y g mMOD) aely Sl S e 50 b 5 45 00 epbline
Bl 55 b gy TLC b Sy iy 5 08,5 15 urbliin (y5mm 55,52 81,5 sl a0 A+ (sloo
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EtO

NH;

53, s 4535 (92% yield): mp, 185-187 °C; 'HNMR (300 MHz, DMSO-ds) & 1.05 (t, J=7.2 Hz,

3H, CHa),  2.34 (s, 3H, CHs), & 4.04 (m, 2H, CHy), § 4.32 (s, 1H, CH), & 6.94 (s, 2H, NH2), &

7.26 (m, 3H, ArH), 6 7.36 (m, 2H, ArH).
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Cl

EtO

55, 5,5 ys (88% yield): mp, 174-176 °C; (HNMR (300 MHz, DMSO-dg) § 1.07 (t, J=7.2 Hz, 3H,

CHs), 5 2.38 (s, 3H, CHs), & 4.04 (m, 2H, CH2), & 4.33 (s, 1H, CH), & 6.93 (s, 2H, NH>), & 7.20

(d, J=8.7 Hz, 2H, ArH), & 7.39 (d, J=8.7 Hz, 2H, ArH).

Ol FH- Lot gl Y- (Juidgog - F)-F- i S oS 50— g0l-Y Y FC

Br

EtO

55, 5,5 559 (89% yield): mp, 178-180 °C; 'HNMR (300 MHz, DMSO-ds) & 1.05 (t, J=7.2 Hz, 3H,

CH3), 8 2.33 (s, 3H, CHs), 4.02 (m, 2H, CHy), § 4.31 (s, 1H, CH), § 6.99 (s, 2H, NHy), & 7.13

(d, J=8.4 Hz, 2H, ArH), 5 7.53 (d, J=8.4 Hz, 2H, ArH).
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NO,

EtO

5, elosgd ,5s (95% yield): mp, 170-172 °C; 'THNMR (300 MHz, DMSO-ds) & 1.08 (t, J=7.2 Hz,

3H, CHa), & 2.37 (s, 3H, CHs), & 4.03 (g, J=6.9Hz, 2H, CH2), & 4.49 (s, 1H, CH), & 7.11 (s, 2H,

NH2), & 7.46 (d, J=8.7 Hz, 2H, ArH), § 8.23 (d, J=8.7 Hz, 2H, ArH).

Oy FH= ite-P il Y= (Jaidg yoi-Y)-F- g S oS 55-0- 500V Y FE

EtO

55, clogd ys (94% yield): mp, 183-185 °C; 'THNMR (300 MHz, DMSO-ds) 5 1.04 (t, J=7.2 Hz,

3H, CHa),  2.39 (s, 3H, CHs), & 4.03 (m, 2H, CH,), 8 4.54 (s, 1H, CH), § 7.12 (s, 2H, NHy), &

7.70 (M, 2H, ArH), § 7.99 (s, 1H, ArH), §8.13 (d, J=6.6 Hz, 1H, ArH).
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EtO

55, 5,5 y3: (90% yield): mp, 176-178 °C; (HNMR (300 MHz, DMSO-dg) 5 0.93 (t, J=7.2 Hz, 3H,

CHs), 8 2.35 (s, 3H, CHs), §3.93 (g, J=6.9 Hz, 2H, CHs), 3 5.03 (s, 1H, CH), 5 7.10 (s, 2H, NH2),

3 7.56 (m, 2H, ArH), 6 7.75 (s, 1H, ArH), & 7.87 (d, J=8.4 Hz, 1H, ArH).

Oy FH= Liio—f— il Y= (Juidg IS (60-F ¥ )-F- Ligs,S cuS 5H0-4al-Y :YEQ

EtO

55, 30,8 ,5e (82% yield): mp, 168-170 °C; 'HNMR (300 MHz, DMSO-ds) & 0.96 (t, J=7.2 Hz,

3H, CHs), § 2.28 (s, 3H, CH3), & 4.01 (m, 2H, CHy), § 5.37 (s, 1H, CH), & 7.03 (s, 2H, NH2), §

7.33 (t, J=7.2 Hz, 1H, ArH), 6 7.46 (d, J=7.2 Hz, 1H, ArH), 6 7.57 (d, J=7.2 Hz, 1H, ArH).
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o095~ FH-(Ued)-F- o5 g 000 V-l Y-giel-Y 1 Fa

CN

HO o) NH,

S5, duks 555 (96% yield): mp, 233-235 °C; tHNMR (300 MHz, DMSO-ds) 8 4.63 (s, 1H, CH),

6.43 (d, J=2.4 Hz, 1H, ArH), & 6.51 (d-d, Ja=8.4Hz, Jg=2.4 Hz, 1H, ArH), & 6.80 (d, J=2.4 Hz,

1H, ArH), 5 6.88 (5, 2H, NH>), 5 7.24 (m, 3H, ArH), & 7.34 (m, 2H, ArH), § 9.72 (s, 1H, OH).
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09,5~ FH-( g JS-F)-F- oS joua- V- gl Y- giel-Y :\ FD

Cl

CN

HO 0 NH,

S5, 9,5y (90% yield): mp, 223-224 °C; HNMR (300 MHz, DMSO-ds) 5 4.68 (s, 1H, CH), &

6.43 (d, J=2.4 Hz, 1H, ArH),  6.51 (d-d, Ja=8.4Hz, Js=2.4 Hz, 1H, ArH), & 6.81 (d, J=8.4 Hz,
1H, ArH), §6.93 (s, 2H, NH2), 5 7.22 (d, J=1.2 Hz, 2H, ArH), § 7.40 (d, J=2.4 Hz, 2H, ArH), §
9.75 (s, 1H, OH).

o5 FHo(Uidg IS (co-FoY)-F- Sy otV gilow Y- gial-¥ 1) FC

Cl

Cl

CN

HO 0 NH,

S5, 25,0 s (92% yield): mp, 257-259 °C; 'HNMR (300 MHz, DMSO-dg) § 5.15 (s, 1H, CH),

0 6.43 (d, J=2.4 Hz, 1H, ArH), 6 6.52 (d-d, Ja=8.4Hz, Jg=2.1 Hz, 1H, ArH), 3 6.74 (d, J=8.4 Hz,
1H, ArH), 6 6.99 (s, 2H, NH>), 6 7.23 (d, J=8.1 Hz, 1H, ArH), & 7.43 (m, 1H, ArH), 6 7.60 (d,

J=2.1Hz, 1H, ArH), § 9.83 (s, 1H, OH).



95— FH-( g IS o-F Y )-F- oS5 000V - gl Y- g l-Y 2V ¥d
Cl Cl

CN

HO 0 NH,

5, closgd ,59 (95% yield): mp, 222-225 °C; 'HNMR (300 MHz, DMSO-ds) 5 5.71 (s, 1H, CH),

0 6.42 (d, J=3.0 Hz, 1H, ArH), 6 6.51 (d-d, Ja=8.4Hz, Jg =2.4 Hz, 1H, ArH), 6 6.62 (d, J=18 Hz,

1H, ArH), §6.96 (s, 2H, NH), 8 7.40 (m, 3H, ArH), § 9.77 (s, 1H, OH).

295 - FH-(Juidg ys-F)-F- S5 000-V-gilw-Y-g0l-Y 21 FE

NO,

CN

HO o) NH,

55, closed ,o9; (87% yield): mp, 168-170 °C; *HNMR (300 MHz, DMSO-ds) 5 4.88 (s, 1H, CH),

§6.41 (d, J=2.1 Hz, 1H, ArH), § 6.52 (d-d, Ja=8.4Hz, Js =2.4 Hz, 1H, ArH),  6.84 (d, J=8.4 Hz,
1H, ArH), §7.05 (s, 2H, NH2), 5 7.47 (d, J=8.7 Hz, 2H, ArH), § 8.23 (d, J=8.7 Hz, 2H, ArH), 5

9.88 (s, 1H, OH).

O



09,5 FH-( g ps-Y)-F- oS g joua V- gilw- Y- giel- Y o\ F
NO,
CN

HO 0 NH,

S5, closad, 59 (77% yield): mp, 160-162 °C; *HNMR (300 MHz, DMSO-ds) § 5.17 (s, 1H, CH),

5 6.46 (d, J=2.4 Hz, 1H, ArH), 5 6.54 (d-d, Ja=8.4Hz, Js =2.4 Hz, 1H, ArH), § 6.82 (d, J=8.4 Hz,
1H, ArH), 8 7.03 (s, 2H, NH2), 8 7.33 (d, J=1.5 Hz, 1H, ArH), § 7.51 (t, J=6.9 Hz, 1H, ArH), 5

7.69 (t, J=6.9 Hz, 1H, ArH), 5 7.88 (d, J=8.1 Hz, 1H, ArH), 5 9.85 (s, 1H, OH).

29,5 - FH-( b Joo-$)-F- oS oun-V-gilow-Y-ginl-Y 1V FQ

CH,

CN

HO 0 NH,

S, e 535 (94% yield): mp, 184-186 °C; (HNMR (300 MHz, DMSO-ds) § 2.27 (s, 3H, CHa), &

4.58 (s, 1H, CH), & 6.41 (d, J=1.8 Hz, 1H, ArH), & 6.50 (d-d, Ja=8.4Hz, Js =2.4 Hz, 1H, ArH), §
6.80 (d, J=8.4 Hz, 1H, ArH), §6.85 (s, 2H, NH>), 8 7.07 (d, J=8.1 Hz, 2H, ArH), 5 7.45 (d, J=8.1

Hz, 2H, ArH), 5 9.70 (s, 1H, OH).

oY



29,5~ FH-( sy i ¥)-F- oS 00 V- gilow Y- ginl-Y ) TN

NO,

CN

HO 0 NH,

5, closgd 459 (96% yield): mp, 166-168 °C; 'HNMR (300 MHz, DMSO-ds) & 4.93 (s, 1H, CH),

§6.46 (d, J=2.1 Hz, 1H, ArH), 5 6.54 (d-d, Ja=8.4Hz, Js =2.4 Hz, 1H, ArH), 5 6.87 (d, J=8.4 Hz,
1H, ArH), §7.05 (s, 2H, NH2), § 7.70 (m, 2H, ArH), & 8.04 (d, J=1.8 Hz, 1H, ArH), 5 8.13 (m,

1H, ArH), 5 9.81 (s, 1H, OH).

oY
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Abstract

4H-Pyrans and 4H-chromens have a broad range of applications. They have shown different
biological and pharmacological activities such as antitumor, antibacterial, anti-HIV, antifungal,
and anti-inflammatory. In this study, 2-amino-5-ethoxy carbonyl-4-aryl-3-cyano-6-methyl-4H-
pyran derivatives were synthesized from the multicomponent reaction of an aldehyde,
malononitrile and ethyl acetoacetate, in the presence of KoCOz as a base at 70 °C in MDW.
Moreover, 2-amino-3-cyano-7-hydroxy-4-aryl-4H-chromene derivatives were synthesized from
the multicomponent reaction of an aldehyde, malononitrile and resorcinol, in the presence of
K2COs as a base at 70 °C in MDW. This new procedure offers numerous advantages, including

high reaction yield, cleaner reaction profile, low costs, environmentally benign, and easy workup.

Keyword: Multi component reaction, 4H-Pyran, 4H-Chromen, MDW
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