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BEHEKA,FEHFFERTRAT £5).
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1.2.1 3-FEAN,N-ZF E-3-%-2 8 (3 e A
)53 ¥FEFEEC 34 g0.01 mol)#F= N,N
WA wEe ks — ¥ A %8 (DMF-DMA) (1,31 ¢
0.011 mmol) #£4F T 7 i& £ 95~100 C, R mit f2
ATLC Bl . FRALEELFELRE(H 60, KL
BEARMTEARL -2 5 EEL B AT
HERHR LB LB s B TR EH 1,43 ¢
BAAHm 3, R T 7%, m. p. 64~66 C, L #k
14 66 C.

1.2.2 3-F]&A-5-FE-6-¥E-2(1H) ez 8 (G 1)

A, A4 3(1.76 g 0. 01 mol) A E] 100 ml.

BT 20 ml LEEME, A A LERE
(1. 15 g 0. 012 mol) , B F i An 20 mL # H# &4 L
BE4N(2.64 2 0.022 mol) ¢ LBR 28k , B R_ M 6 h, =
MBS, R 4 Ak 20 mlL Kde 1.5 ml R B8R,
WA Gl B LB sk B4R DMEF £ 54
3 .81 g FEAKLAG),m p.211~213 C, 7%
86.1%;'H NMR3: 12. 86 (s, 1H, NH), 8. 86 (s, 1H,
PyH),7. 23~7.48 (m, 5H, ArH), 2. 16 (s, 3H,CH. ) ;
MS m/z: 210. 0 (M', 100%); Anal. caled for
Ciu 1T, N O C74. 27, TT4. 79, N13. 33; found C74. 12,
H4. 25,N13. 67.
1.2.3 384X E6FHI-F/HiEakrz2
(11D & (6b) # & &, F LA 50,21 g,
1 mmol.) #= t BuOK (0, 123 g, 1. 1 mmol) ¥4 20
mL DMF £ #F 100 mL # = o i+, 2 R EH
$£(0.183 g 1.5 mmol) A 10 mI. DMF Z B 5 4
BN RN, T RBEHFRLE 10 h, R B T4
J& AmK 90 mL AR R R BLH IR AR LA 3
Rt ERGR SR K4 TR, LB RS
J& B AR AT S 3] B A4 4 6b(90mg). m. p.
66~68 C,/= % 35.7%;'H NMR$:7. 69(s,1H,
PyID),7. 25~7. 46 (m, 51T, ArTT), 4, 40 ~ 4. 43
(m,2H,N CH;),2. 44(s,3H,Py CH,), 1. 84~
1.89(m,2H,CH,), 1. 05~1. 09 (m,3H,CH.);
MS m/z; 252, 5 (M, 100%); Anal.
Cis HigN.O: C76. 16, H6. 39, N11. 10; found C
76.12,H6.67,N11. 24.

BB VR T koo 6a fo 6,

6a ik & 30. 2%, m. p. 136~138 C;' TINMRS:
8. 11(sy 1H,PyH),7. 10~7. 18 (m, 5H, ArH),
4.02(s,3H,N-CH;), 2. 44(s,3H,Py-CH;); MS
m/z: 224, 6 (M*T, 100%); Anal,
CiuTT.N.O: C 74. 98, TT 5. 39, N 12. 49; found

caled for

caled for

C71.18,H 5.76,N 12,91,

Ge & 50, 2%, m. p. 117~118 T;'H NMRS;

7.76(s, 1H,PyH), 7. 24 ~ 7, 63 (m, 10H, ArH),
5. 78(s, 21T, N-CI1,), 3. 36 (s, 31T, Py-CIL, ) ; MS
m/z; 300. 2 (M, 100%); Anal
CyoHi N, 0O:C 79, 98, H 5. 37, N 9, 33; found
C79.25,H 5.14,N 9. 25,
1.2.4 3R EAFESEE1IER/EL 2 bz &
(8h) &5 4 A&, B4 3(1.76 g 0. 01 mol) A
25 mLLERIEAA 100 mL 89 = o B H b, K5 B R
FALF A N-E & ] 8 s (1. 51 g 0.012 moD)
FHFEHETE 20 mL HHHAEHWLLEHN
(2.61 g 0,022 mol) &9 L BF & ik , &) 3 B EL , BB VA
TLC Bal (& 5h)  FREXLE, KR LE  Mie
RN 50 mL K, 2B LR TEEFR 3 R, &5
FEGRI A RARBA TR BERREE RES
AR B 44T B AR A4 8b (0.91 ), & &
36.2% ,m. p. 184~186 C;'H NMRS:8. 43(s,1H,
PyH),7,16~7. 13 (m,5H, ArH), 1. 12~ 1, 16
(m,2H,N-CH;),2.12(s,3H,Py-CH;), 1. 77~
1.82(m, 211, CIT,), 1, 04 ~ 1. 08 (m, 311, CII, );
MS m/z: 252. 6 (M*, 100%); Anal.
CeH N, O: C76, 16, H6. 39, N11. 10; [ound
C76. 34,T16. 25,N11. 01.

B #E 5 kA 8a A= 8¢;

8a; J& & 23, 4%, m. p. 218 ~ 220 C;
'"H NMRS:8. 06(s, 1H,PyH), 7. 32~7. 48 (m,
5H,ArH),3.59(s,3H,N-CH;),2. 39(s,3H, Py~
CH.); MS m/z:224, 6 (M*,100%) ; Anal. caled
for C,, IT,,N,0O.:C 74. 98,11 5. 39, N 12. 49; found
C74.45,H5.21,N 12,87,

8c. & 48. 6% ,m. p. 159~161 C;*H NMRS:
8.01(s,1H,PPyH),7.21~7.15(m,10H, ArH),
5.47(s,2H,N CH;),2. 34(s,3H, Py CH;); MS
m/z: 300. 1 (M*t, 100%); Anal
CHi N,O:C 79. 98, H 5. 37, N 9. 33; found
C79.11,H 5.67,N 9, 97,

2 #RGitk

2.1 N BACER &8k

A 6a6e 495 F, T HK S 5 B R B
N BB, RE R B B Hia k. A%
By N- R4, 8F R T R B #Ag A A fo i 2
NEBEMFENGYA(K LT, 2T NZIKY
AR BR &4

caled for

caled for

caled [or



42 AN LTEXFER 32 %
1 AREBEAMBEN N-HELYYH 4 CN CN
Table 1 TEeffet of rection temperature and basc e I
\ N\
on N-propylation Noa 6 N
6b 8b
i # NaDL Nall BuQK
ER ot o ne B2 6bfshagitEaH
wa - &ﬁf ?55 Fig. 2 Structures of 6b and 8b
50C — 12% 70%
2 A . 3
80°C "E 20% 50% 2.3 o B L E BRI

Yo 4% BB i &, NaOEL AR AL A R 3 B T %
¥R R, NaH 4E 446 7] 2 = 44K, Br 4k 71 & R
B3R B AR A R FE, A A n-BuOK B N-24L &
RAFE RS TR, M LREET B TR T, R
B EAETERETEEAH TEAITHRERAY
N-BACR R, = R AR [T1138) K a9 5.
2.2 BiASHEMELE

vL 6b.8b % %]t #'H NMR 4 #7 4 %,6b &)
7. 694k #f SuE ke 31 b 4G 44509 R B0, 7,25~
746465 S ENERX EH S AR T.4.40~
443405 ZFEh 5 N AT B F 4,2, 444064 2
M wbrE R EA W, 1.81~1. 80 ey = ln
WA L PR, 05~1.00 A bey P i,
7 8b & 8. 43 &b &Y F ik A ket IR k645 6 B f,
T.16~7.43 &89 3 EH A XL Loy 5 AR T,
1.12~1.16 & dy =F% A 5 N Ag4p ey L F 45,2, 12
se g Sk b K LA P AL L 77T~1.82 heg = F
fE 5P R ARG TR, 1. 04~1.08 e b
FHE B 6b &) 4 LA JRF A 8h 8y 6 4L E R

vEEIERLEER N ROk
BATREGR BB HREFT 6 R R, 5 5 #2466
6 foitidh 8. R LB B N-IRAR 8 8T 8
STITHERETFEZRTRFEARTHRALS
FHRPS . HKEFAFRREZEEHEHR P ONT
EIEEA

EREH8HERT,RA N-BRRHR LB
BARM BT N-BRAAGZRELEEAY A, TR
TYERALERBEHTHEABRABZTALF
BPsHs T3 RERET FEBLART
HA RERRHEEGAFETSHELERE
RIMENABRT . FAMMLE—2F = FRFE
B AR 4% (B 3 Arw).

MmENEH6HERT RARTBEAR
HALERTFTALEEE R, KALSEFEHA T
A P EAK 3 HEEBR T, T B BLAK PR,
REFRLEYREARBEEHTERAEABZTA
LFEB P A ERERTFHEYEERT, BB
Bok—4 T - FEEFIABALESH 6(H 4 FF

F49'H NMR 4245 89 42, iE R T 4% 6bFe )
ShwyE M £ZF (A 2 Frw).
{
74
’ ’ ©—§® N R N R
o= FONa Nll/ 3 7" % /o
:S :SG O _0 TIN(CLL), —
NC NC 011 CN CN
B3 o8 eisns R i
Fig. 3 The possible mechanisms of cyclization
AN . \

CN , —N CN —N CN

N

2NN / / E1ONa
O+ — 0 0
S~ 7 3 ol
\D)
—N ,.\gN CN CN CN
M o I o= {0 B Y (g
=N =N NH N
5 6 k
B4 é&dhoetismnsn g

Fig. 4

The possible mechanisms ol cyclization



%34

* A, F3-RA-1H- %z & £ 4464 AL R 5 ALE 6 IR 43

3 % 1B

AMEFEFHALT - AT/ £ L
e RIL . A AR LB N BAH R
LS vTHAKRI TS REAFERRAAKREFT A
8 3-RA-1HwBmES M, 227 HY
A Sk 3RE, OF 2 TT NMR, MS &5 % 4& , # it
THEH. SRS TR THRERLEGHE, X
N-BRRG R s s PHEK 3 HFE&, A RERLT
B AT RAERE, mLBHNTRARESFTA
HRZF W, AL RN CBERESR M
I HERBT T EREE. T—F T
YEA§ 2K i% & 5l b &9 3 Bk GABA 4893
Lol

BE LB

1] Sircar I, Ducll B L, Bristol J A, ct al. Cardiotonic
1, 2-Dihydro-5-[ 1-( 1TT-imidazol-1-yl1 )

phenyl ]-6-methyl-2-oxo-3-pyridinecarbonitriles  and

Agents, 5.

Related Compounds, Synthesis and Inotropic Activity
LT]. T Mcd Chem,1987,30:1023-1029.

[2] Chorvat R J, Rofig K J. Synthes is of 1-aryl-3, 5-bis
(alkoxyearbonyl )-1. 4-dihydropyranines [ ] 1. ] Org
Chem,1988,53.5779-5781.

[3] Kappe O, Walter M T,

Conlormationa anlysis

Fabian W M T,

of 4-aryldihydropyrimidine

caleium channel modulators, A comparison ol ab
initio, scmicmpirical and X-ray crystallographic studics
[]]. Teterhedron, 1997 .53,2803-2816.

[4] Suarez M. (Qchoe E.

Verdecia Y. et al. A joint

L5

6]

L7

(8l

[sl]

[107]

cxperimental and theoretical structural study of novel
substituted 2, 5-dioxo-1, 2, 3, 1, 5, 6, 7, §-
octahydroquindines[ ] ], Teterhedron. 1999.55:875-
884,

Collins I, Moyes C, Davey W B. 3-Hcteroaryl-2-
pyridones:  Benzodiazepine  Site Ligands  with
Funetional Selectivity [or o2/e3-Subtypes ol Human
GABAA Receptor-lon Channels[ ] 1. ] Med Chem,
2002.,15,1887-1900.

Hussein A M. Ishak E A. Awlla A A.

P’henylacetone as Building Blocks in Heterocyclic

el al

Synthesis: Synthesis of Polyfunctionally-Substituted
Pyridines. and fused Pyridines [ ] .
Sullur and Silicon and the Related Elements. 2007.
182(12).2897-2917,

Conrcaux D, DBossharth E, Montciro N, ct al. A

practical procedure [or the selective N-alkylation ol 4-

Phosphorus.,

alkoxy-2-pyridones and its use in a sullone-mediated
synthesis of N-methyl-4-mcthoxy-2-pyridone | T J.
Tetrahedron Letters, 2005, 16,7917 - 7920,
ki &3, § 245 .F. Knoevenagel % 4 B & #F
soag 47 3 R[], A #L 4L 5, 2006, 26 (9): 1165-
1172.

Prasun K, I’ Sumit D). Parasuraman J. et al, Fe-
HCI: An Ellicient Reagent [or Deprotection ol ()ximes
Sclective  Oxidative

as wcll as Hydrolysis  of

Nitroalkenes and  Nitroalkanes to Ketones [] .
Synthetic Communications. 2005.35(7): 913-922,

Correa W H, Edwards | K, McCluskey A,et al, A
thermodynamic nvestigation of solvent-free recactions

[1]. Green Chemistry,2003.5:30-33.

Synthesis of 3-cyano-2 (1H)-pyridone compounds

and the mechanism of cyclization

HUANG Long , PAN Jie, HUANG Qiang ,GE Yan-li, JU Xiu-lian
(Key Laboratory [or Green Chemical Process of Ministry ol Education. School of Chemical Engineering

and I’harmacy, Wuhan Institute ol Technology, Wuhan 430074, China)

Abstract.: Six 3-cyano-2 (1H)-pyridone compounds were obtained using cyanoacetamide and N-subtituted

cyanoacetamides reacted with 4-(dimethylamino)-3-phenylpent-3-en-2-one respectively, All of the target

compounds have been conflirmed by 'H NMR, MS spectrums, In addition, the possible mechanisms of the

two cyclization routes were discussed.

Key words: cyanoacetamide; pyridine; cyclization
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