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A Facile and Efficient Synthesis of 3-Carbonitrile Pyridin-2(1H)-one
Derivatives under Solvent-Free Conditions
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Abstract An efficient and convenient method for the preparation of 3-carbonitrile pyridin-2(1H)-one derivative by the
one-pot reaction of aromatic aldehydes, acetones and 2-cyanoacetamide in the presence of sodium hydroxide under sol-

vent-free condition was reported. This method has the advantages of excellent yields, mild reaction conditions, easy work-up,

and environmentally friendly procedure.
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TEH A LA BTl T SO AR R A A
WLaH, BA R Mg S VIR BEPELr . A FRfRf B, 38
AT DA B g A s N A AN 20 16 7= i 52 1) AT
[z R ARSCRIE — RO R T G 3-F0E-2-
mE e W RT AR 78, ROV L Bg. 1.

o CN
NaOH
ArCHO + M + NH,
H3C CH3 700C
1 2 o
3
Ar Ar
N CN H N CN
| J (1)
HsC” "N” 0 Ar”CT N7 o
H ||_| H
4 5

4a: Ar = CgHs, 4b: Ar = 4-CH3CgHg, 4c: Ar = 3,4-(CH30),CeHs,
4d: Ar = 4-BFCSH4, 4e: Ar = 3,4-CI206H3;53: Ar = 4-C|C6H4,
5b: Ar = 4-FCgH,, 5¢: Ar = 3,4-OCH,0CgHs, 5d: Ar = 4-CH0CgH,

1 KRIES
1.1 &R F

FEREAERA, 5 h s A F b R a8 A=
(1) TXS A m A e GRS R SRS IE); 204Ntk
FT/IR-8101 ML AN EHEACIN 2 (KBr H ), it
R Bruker-400 MHz YR 34400 %2, DMSO-d;
AR, TMS AR, JE 58T A Perkin-Elmer 240011
RITC AT RE ;43 F 00 K ] Bruker micrOTOF-
Q-1 & /3 He i Al s, it FH A 7038 kg o At i sl g 2%
afi, TR 4.
1.2 3-FE-2-MIEERAHTEY 4 F1 5 B9IE K

F (2 mmol). NI (3 mmol). f LEk% (2 mmol)
FI'NaOH (0.1 g) & T HIEHIA TR G, RIVPIIIE T
F) 50 mL BB, 70 “C NNV 20 min, 57
&, FIKPERH M, HhgE, B2 95% EtOH &
ghidh, T, S HFMOEED) 4 5LS.

3-FIE-4- R IE-6- I IE-1,2- ANtk iE -2 (4a): #E L
[ 44, I 80%. m.p. 276~277 C; 'H NMR (400 MHz,
DMSO-ds) &: 2.32 (s, 3H, CH3), 6.58 (s, 1H, C*-H), 7.56
(s, 3H, ArH), 7.60 (s, 2H, ArH), 12.70 (s, 1H, NH); IR
(KBr) v: 3290, 3016, 2900, 2854, 2804, 2682, 2221, 1660,
1625, 1475, 1386, 1228, 939, 853, 756, 693 cm '. Anal.
calcd for C3H;(N,O: C 74.27, H 4.79, N 13.33; found C
74.40, H 4.84, N 13.41. HRMS calcd for C;3H;oN,O [M+
H]": 211.0871, found 211.0871.

3G e -4 Ao PP S L 6- PP -1, 2- T R I -2-
(4b): EEAFELE, I 70%. m.p. 267~268 C; '"H NMR
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(400 MHz, DMSO-dy) d: 2.31 (s, 3H, CHs), 2.39 (s, 3H,
CH3), 6.33 (s, 1H, C>-H), 7.35 (d, J=8.0 Hz, 2H, ArH),
7.51 (d, J=8.0 Hz, 2H, ArH), 12.57 (s, 1H, NH); IR (KBr)
v: 3293, 3008, 2844, 2782, 2673, 2216, 1649, 1613, 1475,
1339, 1214, 932, 825, 651 cm . Anal. caled for
CisHN,O: C 74.98, H 5.39, N 12.49; found C 74.55, H
5.44, N 12.43. HRMS caled for C,H;,N,O [M+H]":
225.1028, found 225.1038.

3-THE-4-(3,4- — WA HE R KL )-6- FH E-1,2- &b iE -
2-fiil(4e): FEAE A, WZE 76%. m.p.>280 ‘C;'H NMR
(400 MHz, DMSO-dy) d: 2.31 (s, 3H, CHs), 3.83 (s, 3H,
OCHs), 3.84 (s, 3H, OCH3), 6.39 (s, 1H, C>-H), 7.11 (d,
J=8.0 Hz, 1H, ArH), 7.23 (d, J=8.0 Hz, 2H, ArH), 12.48
(s, 1H, NH); IR (KBr) v: 3303, 3002, 2935, 2836, 2214,
1665, 1631, 1522, 1456, 1327, 1286, 1145, 935, 802, 780
672, 621 cm ' Anal. caled for C;sH4N,O5: C 66.66, H
5.22, N 10.36; found C 66.75, H 5.26, N 10.29. HRMS
caled for C;sH;4N,O; [M + H] *. 271.1083, found
271.1080.

3- L -4- R AR -6- T JE-1,2- SNk g -2- 1 (4d):
FOE A, B 80%. m.p. 250~252 C;'H NMR (400
MHz, DMSO-d;) d: 2.31 (s, 3H, CHs), 6.34 (s, 1H, C*-H),
7.56 (dt, J=2.0, 4.4 Hz, 2H, ArH), 7.76 (dt, J=2.0, 2.4
Hz, 2H, ArH), 12.67 (s, 1H, NH); IR (KBr) v: 3293, 3012,
2896, 2851, 2798, 2679, 2219, 1659, 1624, 1473, 1386,
1341, 1012, 935, 821, 779, 586 c¢cm '. Anal. caled for
C13HoBrN,O: C 54.00, H 3.14, N 9.69; found C 54.17, H
3.17, N 9.60. HRMS calcd for C;3HoBrN,O [M+H]":
288.9977, found 288.9976.

3-FH-4-(3,4- FURHL)-6- F HE-1,2- AN -2-
(4e): FEOFEE, IEK 78%. m.p.>280 C;'H NMR (400
MHz, DMSO-dg) d: 2.32 (s, 3H, CHs), 6.40 (s, 1H, C*-H),
7.61 (dd, J=2.0, 2.0 Hz, 1H, ArH), 7.83 (d, J=8.4 Hz,
1H, ArH), 7.89 (d, J=2.0 Hz, 1H, ArH), 12.73 (s, 1H,
NH); IR (KBr) v: 3289, 3011, 2896, 2850, 2797, 2222,
1656, 1624, 1473, 1385, 1340, 1227, 1148, 1034, 850, 825,
658, 593 cm . Anal. caled for Cj3HgCLN,O: C 55.94, H
2.89, N 10.04; found C 55.75, H 2.87, N 10.09. HRMS
caled for C;3HgCLN,O [M + H]*: 279.0092, found
279.0092.

3- T -4- R U R B -6- % U R 47 JE-1,2- — Atk -
2-ifi (5a): ¥k EFE AR, WE 81%. mp.>290 C; 'H
NMR (400 MHz, DMSO-d;) J: 6.83 (s, 1H, C*-H), 7.10 (d,
J=16.8 Hz, 1H, CH=CH), 7.53 (d, J=8.8 Hz, 2H, ArH),
7.60 (d, J=8.4 Hz, 2H, ArH), 7.66 (d, J=8.8 Hz, 2H,
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ArH), 7.71 (d, J=8.4 Hz, 2H, ArH), 7.84 (d, /=16.8 Hz,
1H, CH=CH), 12.65 (s, 1H, NH); IR (KBr) v: 3131, 3093,
3012, 2954, 2900, 2851, 2798, 2221, 1661, 1626, 1597,
1527, 1497, 1475, 1387, 1341, 1225, 1125, 1096, 1048,
1016, 939, 826, 780, 650, 590 cm '. Anal. caled for
CaoH2CLN,O: C 65.41, H 3.29, N 7.63; found C 65.56, H
3.24, N 7.57. HRMS calcd for C,0H;,CLN,O [M+H]":
367.0405, found 367.0401.

3- T -4 0] R L -6- 0] TR L4 2 -1,2- AL e -
2-ifil (5b): % b5t A, KE 85%. m.p.>280 C; 'H
NMR (400 MHz, DMSO-dq) J: 6.82 (s, 1H, C>-H), 7.04 (d,
J=16.8 Hz, 1H, CH=CH), 7.32 (t, J=8.4 Hz, 2H, ArH),
7.44 (t, J=8.4 Hz, 2H, ArH), 7.65 (q, J=7.6 Hz, 2H,
ArH), 7.76 (q, J=7.6 Hz, 2H, ArH), 7.85 (d, J=16.8 Hz,
1H, CH=CH), 12.62 (s, 1H, NH); IR (KBr) v: 3135, 3017,
2904, 2854, 2803, 2221, 1660, 1626, 1609, 1519, 1475,
1387, 1343, 1316, 1249, 1231, 1169, 1049, 834, 803, 781,
678, 651, 606 cm™'. Anal. caled for CooH,,F,N,O: C 71.85,
H 3.62, N 8.38; found C 71.66, H 3.68, N 8.29. HRMS
caled for C,H ;F:N,O [M + H] *. 335.0996, found
335.0998.

3 H-4-(5- TR I [d][1,3]- A ZL IR IR HE )-6-(5- 7K
F[A[1,3]- SR IR JRA F 2005 3k )-1,2- Stk e -2- il
(5¢): WA, WE 75%. mp.>290 C; 'H NMR
(400 MHz, DMSO-d) 6: 6.10 (s, 2H, OCH,0), 6.15 (s,
2H, OCH,0), 6.71 (s, 1H, C*-H), 6.91 (d, J=16.4 Hz, 1H,
CH=CH), 6.98 (d, J=8.4 Hz, 1H, ArH), 7.07 (d, J=8.0
Hz, 1H, ArH), 7.11 (d, J=8.0 Hz, 1H, ArH), 7.21 (s, 1H,
ArH), 7.27 (s, 1H, ArH), 7.68 (d, J=8.4 Hz, 1H, ArH),
7.77 (d, J=16.4 Hz, 1H, CH=CH), 12.45 (s, 1H, NH); IR
(KBr) v: 3135, 3095, 2916, 2219, 1653, 1622, 1599, 1542,
1526, 1506, 1477, 1456, 1333, 1270, 1259, 1248, 1197,
1094, 1045, 957, 929, 885, 843, 805, 786, 670 cm . Anal.
calced for C,,H4N,O5: C 68.39, H 3.65, N 7.25; found C
68.50, H 3.60, N 7.33. HRMS calcd for C5,H 4N,Os [M+
H]": 387.0981, found 387.0980.

3T 456 AR L R S -6- X6 AR 3 2K 405 3 -1,2-
AU e -2-F(5d): R E 1A, 78%. mp.>290 C;'H
NMR (400 MHz, DMSO-d) d: 3.77 (s, 3H, OCHj), 3.80
(s, 3H, OCHy), 5.79 (d, J=16.4 Hz, 1H, CH=CH), 6.92
(s, 1H, C>-H), 6.93 (d, J=8.8 Hz, 2H, ArH), 7.01 (d, J=
8.8 Hz, 2H, ArH), 7.21 (d, J=8.8 Hz, 2H, ArH), 7.40 (d,
J=8.8 Hz, 2H, ArH), 8.1 (d, J/=16.4 Hz, 1H, CH=CH),
12.52 (s, 1H, NH); IR (KBr) v: 3150, 3019, 2934, 2838,
2219, 1650, 1627, 1605, 1587, 1511, 1475, 1460, 1426,
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1363, 1301, 1253, 1204, 1179, 1113, 1030, 967, 896, 822,
667, 643 cm ', Anal. caled for C»,H;sN,O5: C 73.73, H
5.06, N 7.82; found C 73.85, H 5.11, N 7.76. HRMS calcd
for C5,H sN,O5 [M+H]": 359.1396, found 359.1403.

2 R

T N T L A N A1, R
a7 o Ak 2R 7 2 82 B AT 2 15, SR vk
B A A DI SCHERA A7 oK 2 PO K i 3, AR
R (S SO, AR SO R A T
WA 32 AT AE Y. KRS . RIS &
MR AR RV A 340, NN 0.1 g NaOH, 4k SEAFIE 1,
[k, HA R B RBORH gk, 70 ‘C WV 20 min /2
A RIATSE RO Y, 43 30 B vk s i A4, R K&
P, B 95% 0 B 45 i R 15 3 H AR =4 4 5 5. 7
R RATR I NI, TS ) (1 B 3 I 45
=R AR, RONAE =Y RSt 7
A 5 2.31 BHEAE A 3 ANEI g, X082
H J (CH,) U, 111 23 /b — 26 b & b IE 3 R BLX A
U, (HEITE 5 6.90 A1 7.70 b IS0, HANA 5 2L
B RJI=16.4 Hz), FRUEAZRETI AU, G0 XU A
SRS, B Ragit, %8R4k R
5%, WATANLEW 4 PIIFRIRES R0 T
N BRI AL, IXAHENAE =) 5d 132 T 5E,
PAVAE ICAZ RS W) 8 R PR3 o /> AU S 1R e, 23 UAE O
3.77 F1 3.80 AW 3 ANEITEHRIE, FIBEEY) Se
I BATTAE LR T AN F L 1) LU (OCH,0), 43 AIE O
6.10 F16.15 &b. 8] 43 TP S 2 Wy 70 11 A 45 1
WO T EE— DX PR A BT RE, FRATT T A
AT o FeTss b, A e A 20104
WS EAAE T VIA I, XU 4 1S 45 R 2 IE
). BABERE S EY) 5 B RS & R, 15t
PEE AR FSE R H . LK. DMF SRIA
[Ff#: 4k 77141 KOH, NaOH, EtONa #1 -BuOK, {H#S%AAT
RIS (LR, a4 5 n UIARR], HRER, X
VLA TC NS A AL B 4 RS A TTiE,
SEX A 5 RAULE Rk, 2S8R RN R A AN
1S B =SS BN TR, FRATEAERETY, Haridesf
FRENI NG BRMEL . P10 45 B AE 20 6% AT 1]
SIAIL, e Z R (NH) B R AR A PR 20 S 4 o B
753330 cm ' UL, 105 HILLE 3130 em ! FHIE, IER
e HEAE 2220 em T, BRFE(C=0) SRS IR S
Wl R BLAE 1660 cm ™' FHUL. AEEE, &I T W)
WIBAE 6 12.50 BT HABIL, B AR B e 3R C°-H g
7E 6 6.50~6.90 Z i HIL. J5E S AN gkt
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