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MRS T — a K 4-55-2,6-—(3,3-BEE R=E)MHIETEY

g EN IAE ZALEFE S XZF
EWHE A W EEMW

(ERINE A B T2 B VLA IRAEM R G B = WE%C 223300)

WE 3-CWLF T 5. MBS BRI T h AR, — AT 4-9535-2,6-(3,3-F T 2 H)tne 144,
RIVAE 5~8 min IR, 7% 60%~86%, LA I NI () 5 45 VF i AR A A2 . I LAP= I L0 AN S0 |
F G A HTRAE.

KR 3-ABLEF G E; I e, RO

One-Pot Synthesis of 3,3'-(4-Arylpyridine-2,6-diyl)bis(2H-
chromen-2-one) Derviatives under Microwave Irradiation

An, Litao
Wang, Xingshuai

Sun, Xiaojun
Huo, Juanjuan Zheng, Li

(Jiangsu Key Laboratory for Chemistry of Low-Dimensional Materials, School of Chemistry and Chemical Engineering,
Huaiyin Normal University, Huai'an 223300)

Zhou, Jianfeng* Lou, Fengwen Zhi, Sanjun

Abstract A series of 3,3'-(4-arylpyridine-2,6-diyl)bis(2H-chromen-2-one) derviatives were synthesized by the one-pot
three-component reaction of 3-acetyl coumarin, aromatic aldehydes, and ammonium acetate in acetic acid under microwave
irradiation. The reactions were completed in 5~8 min with 60%~86% yields, and the procedure has the advantages of short
reaction time, easy work-up and environmental begin. Their structures were confirmed by '"H NMR, IR, MS techniques and

elemental analysis.

Keywords pyridine derivatives; 3-acetylcoumarin; aromatic aldehyde; microwave irradiation

AT A R R BAT R DU
FUPTREIL 1 A E P R, )z g A T A R AR
P 2 3R RO R R AR KSR
HIV EFIBEHOHIFRT, — BRI ER.

g3 77, WERESRAL S M TUEIE 20 SEk24H)
QI R A AR (M 3 i il —. s, 7
MEBEIRIK) 307 b BAT A 5 3% 4 M B on I E AT A ) -
HAB . PRGN TES. 2,4,6- =HUR T BEERE ]
g Z PRI R S —HF, A DOE B M AP T
Vs, 1 HAE R EY. JCAE T 25 R T
HAT B N AR, SR RE T 2 BT U e 0 & O
2P s, Patel ™A1 Verma 5o BIRIE T LA R
PR WL S R B IR B A B RV T B A R
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PRI 5 PR 22 (B IR ) FEAS PR B -2 AL BB AL T, Bl 4-
75 3-2,6- (3,37 HLER I ML BEAT M T vk, (HIX
JIEAT T 4 SR A A0 A B A FH L RE 5 00 Hh i) 7= 4,
RN ARZ, NI K, 5 AR AR

AR, BATUE G EZRIEYNIRY), SE)a6
T B AW T ER G5 A B G R M R R AT A
U 3-SR AL 2- B I T AR RN S FE AR R XU
RATAENIE S GBI R E Y, T E
SEAPHE R B, ASCREH 3- LB R L TRk
B YTE RS IR TR A T, HIRS MRS — L6 &
ORGSR IT S URIERERT A, AT T IR
459 (Eq. 1). VA 5~8 min S8R, 77F 60%~
86%, FAEMIE. F=& e b, Loabeil. Ak
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o)
CH3CO,NH,

N
2 + ArCHO
o Yo R CH3COzH, MW

Ar: CeHs (a), 4-CICeHs (b), 4-CHsCeHs (c), 4-CH;OCeHs (d),
4-(CH5),NCeH, (e), 3,4-OCH,OCqH; (f), 4-NO,CeHs (g), 2-CICsH,
(h), Furyl (i)

1 SREHS

11 B 5

S W 7F CEM Discover Lab-Mate 38 [z I 2% FH HE4T .
& KT WRS-1B BUHC 7 A3l g, B ARARE; IR
Nicolet Avatar 360FT-IR £L4MGilA 52, KBr [+ 4; 'H
NMR H Bruker DPX 400 MHz #Z &4 00 52, T™MS
PR, CDCLy ¥ 77; il ] LCQ Advanbage -5tk HL
Mg, JCHESHT ] Perkin-Elmer 240C JG 2 /T {52,

3- LRI A SR [15] A . e BT AR
AL 2 Al Sy B 4L
12 4-%E26-Z(33-BTHE)METENNE K
D0

FERE I N AR TSR 10 mL AR PN 2 mmol 3-
LA T (1), 1 mmol 5 (2), 4 mmol BSRREA 2
mL VKESHR, RMNVIREYITE 150 W, 150 CE&AF R, 44
PR R ORI (T TLC R, OV EE, A2 50,
g, WA 95% L lF H 45 34 3a~3i.

4-RHE-2,6-—(3,3-Fr 5 & AL)ILRE (3a): mp. 252~
253 °C (lit.'"" 253~254 C); '"H NMR (CDCls, 400 MHz)
0: 7.39~7.78 (m, 13H, Ar-H), 8.28 (s, 2H, 3-H and 5-H of
pyridine ring), 9.21 (s, 2H, 4'-H and 4"-H of coumar rings);
IR (KBr) v: 3017, 1721, 1610, 1577, 1532, 761 cm ';
LC/MS (ESI) m/z: 4454 (M+H)'. Anal. caled for
CyHsNOg4: C 78.55, H 3.86, N 3.16; found C 78.46, H
3.94, N 3.25.

4-(4-F AR HE)-2,6- —.(3,3'- 7 &2 7 ) ML BE (3b): mup.
268~269 C; '"H NMR (CDCls, 400 MHz) d: 7.39~7.84
(m, 8H, Ar-H), 8.13 (d, J/=7.60 Hz, 2H, Ar-H), 8.29 (d,
J=17.60 Hz, 2H, Ar-H), 8.84 (s, 2H, 3-H and 5-H of pyri-
dine ring), 9.20 (s, 2H, 4'-H and 4"-H of coumar rings); IR
(KBr) v: 3111, 1726, 1608, 1577, 1534, 756 cm '; LC/MS
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(ESI) m/z: 478.7 (M+H)". Anal. calcd for Cy0H,;cCINO,:
C 72.88, H 3.37, N 2.93; found C 72.79, H 3.44, N 3.01.

4-(4-F IR FE)-2,6- . (3,3"- 7 H ZE FE)IEBE(3e): mp.
267~268 C (1it."” 269~270 ‘C); "H NMR (CDCls, 400
MHz) ¢: 2.44 (s, 3H, CH3), 7.41~7.70 (m, 12H, Ar-H),
8.11 (d, J=7.60 Hz, 2H, Ar-H), 8.27 (d, J=7.60 Hz, 2H,
Ar-H), 8.81 (s, 2H, 3-H and 5-H of pyridine ring), 9.20 (s,
2H, 4'-H and 4"-H of coumar rings); IR (KBr) v: 3110,
1727, 1608, 1574, 1532, 756 c¢cm '; LC/MS (ESI) m/z:
458.7 (M+H)". Anal. caled for C3H;oNO,: C 78.76, H
4.19, N 3.06; found C 78.67, H 4.28, N 3.15.

4-(4- AR R HE)-2,6-(3,3"- 7 5 FE)IEIE(3d): m.p.
275~276 C (1it.'"" 277~278 C); "H NMR (CDCls, 400
MHz) o: 3.91 (s, 3H, OCHj), 7.32~7.80 (m, 8H, Ar-H),
8.13 (d, J=7.60 Hz, 2H, Ar-H), 8.32 (d, J=7.60 Hz, 2H,
Ar-H), 8.62 (s, 2H, 3-H and 5-H of pyridine ring), 8.88 (s,
2H, 4'-H and 4"-H of coumar rings); IR (KBr) v: 3108,
1725, 1607, 1569, 1510, 756 c¢cm '; LC/MS (ESI) m/z:
4747 (M+H)". Anal. calcd for C3H;oNOs: C 76.10, H
4.04, N 2.96; found C 76.01, H 4.12, N 3.04.

4-(4- " HEFEIRKE)-2,6- (3,3 Fr H L)L IEBe):
m.p. 261~262 °‘C; '"H NMR (CDCl;, 400 MHz) 6: 3.08 (s,
6H, CH;), 7.40~7.65 (m, 12H, Ar-H), 8.28 (s, 2H, 3-H
and 5-H of pyridine ring), 9.22 (s, 2H, 4'-H and 4"-H of
coumar rings); IR (KBr) v: 3120, 1725, 1609, 1578, 1525,
755 cm™'; LC/MS (ESI) m/z: 487.8 (M+H)". Anal. calcd
for C3;H;pN,O4: C 76.53, H 4.56, N 5.76; found C 76.44,
H 4.65,N 5.92.

4-(3,4- AU 2R BR)-2,6- (3,3 Fr W R ALt e
(3f): m.p. 249~250 C; 'H NMR (CDCl;, 400 MHz) o:
6.06 (s, 2H, CH,), 7.74~7.64 (m, 12H, Ar-H), 8.67 (s, 2H,
3-H and 5-H of pyridine ring), 9.20 (s, 2H, 4'-H and 4"-H
of coumar rings); IR (KBr) v: 3104, 1725, 1608, 1578,
1532, 756 cm ™ '; LC/MS (ESI) m/z: 488.6 (M+H)". Anal.
caled for C30H;7NOg: C 73.92, H 3.52, N 2.87; found C
73.84, H 3.59, N 2.95.

A-(4-THFEFFE)-2,6-—(3,3"- 7 & FE)IEHE(3g): m.p.
248~250 “C; '"H NMR (CDCls, 400 MHz) J: 7.40~7.86
(m, 8H, Ar-H), 8.16 (d, J/=7.60 Hz, 2H, Ar-H), 8.35 (d,
J=17.60 Hz, 2H, Ar-H), 8.86 (s, 2H, 3-H and 5-H of pyri-
dine ring), 9.24 (s, 2H, 4'-H and 4"-H of coumar rings); IR
(KBr) v: 3124, 1726, 1608, 1575, 1512, 757 cm '; LC/MS
(ESI) m/z: 489.55 (M—+H)". Anal. calcd for C,0H sN,Og: C
71.31, H 3.30, N 5.74; found C 71.23, H 3.37, N 5.90.

4-(2-FAARHE)-2,6-—(3,3-F & F HL)MEHE (3h): mup.
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233~234 “C; '"H NMR (CDCls, 400 MHz) 0: 7.37~7.84
(m, 12H, Ar-H), 8.82 (s, 2H, 3-H and 5-H of pyridine
ring), 9.21 (s, 2H, 4'-H and 4"-H of coumar rings); IR
(KBr) v: 3111, 1732, 1609, 1576, 1534, 754 cm " '; LC/MS
(ESI) m/z: 478.7 (M+H)". Anal. calcd for Cy0H;cCINO,:
C 72.88, H 3.37, N 2.93; found C 72.79, H 3.44, N 3.01.
4-(2-WR W 2)-2,6- —(3,3'- Fr &2 2% 25) L i (3i): mup.
208~209 C; '"H NMR (CDCls, 400 MHz) d: 7.39~7.82
(m, 11H, Ar-H), 8.78 (s, 2H, 3-H and 5-H of pyridine
ring), 8.89 (s, 2H, 4'-H and 4"-H of coumar rings); IR
(KBr) v: 3110, 1726, 1609, 1576, 1533, 754 cm™'; LC/MS
(ESI) m/z: 434.6 (M+H)". Anal. caled for C,;H;sNOs: C
74.82, H 3.49, N 3.23; found C 74.73, H 3.56, N 3.32.

2 BRSiHE

FATELNS SR 2b Jf5], S 3 2 5w A e
T SNl B TR B P R AT s I PR S e AT
THEE

TG T R D0 ) 3b 7 R A5, ol LU
t, 75150 °C AHIFIR S YIS [H)(8 min) &, B Tk e
ST, P AR SN R, AR RS )
150 W IR, 77 g m il I B 86%. TR DR L
PR A BB IR A A B L DY D e A D R
AR S NEANSE 4, i 2 e A Sh o g, DRLEG R
TP R R A, DRI A 6 AR

1 IR 3 W
Table 1 Influence of microwave power on the yield of product
3b

5 T /W 2R %
1 80 56
2 100 65
3 120 80
4 150 86
5 180 79
6 200 60

LIAL A4 2b ), 75 150 W AHIH ) 8 min W
()R, N B0 =) 3b P2 R S MR 2 . AR,
Bk U5 S ) 23 s I TR) — N, A R )

R2 RN 3b 7= R
Table 2 Influence of reaction temperature on the yield of prod-
uct 3b

J¥5 I/ C FEEH Y%
1 100 65
2 120 76
3 150 86
4 180 60

PR ARG, AR VAR AE 150 CIS, 74 3b )
b, PRI BEI, 7 ER M R B, XA R O
JERL I, AT FR 23 7 ) o il R AL

FEEMEAY) 2b 40, 75150 W, 150 °CLLKARTF
SIS TA](8 min) T, BEEREZ TR ) 3b 7 R 50
WAE 3. LU, BEA R T R n, e A
JREEIN. AERSRRE BN R 105 81 L 6(W) i
LRI, ) 3b I R . X RE AR R
PESATT, BERRER I AR B AARES, B ED T
B LB, RNANTE A

3 B EXY) 3b 77

Table 3 Influence of amount of ammonium acetate on the yield
of product 3b

Fa It % /mmol AR Y%
1 1.0 60
2 2.0 68
3 3.0 75
4 4.0 86
5 5.0 82
6 6.0 82

RIS NAEAF AL, 36 4 45 T Topedm s Nkt
WERTAEY) 3a~3i A IREIR. R 4 B, ZRVAE
5~8 min SER. SOVINFERE, PR RAE. AT IE T
a7 PRI AT 2 1, AT PRBEACLS, Mk
A TV PRGN RS . R
WA TT 3R 7 AT A

R4 LB FULRERTEY 3a~3i 1R
Table 4 Synthesis of pyridine derivatives 3a~3i under micro-
wave irradiation

=) 755k i) “/min 7R b/
3a CoHs 8 75
3b 4-CIC4H, 8 86
3¢ 4-CH;CgH, 7 62
3d 4-CH;0C4H, 5 61
3e 4-(CH;),NC4H, 6 68
3f 3,4-OCH,0CH, 8 65
3g 4-NO,C,Hs 8 82
3h 2-CIC4H, 8 80
3i Furyl 5 60
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RPN 150 W, RNVEE 150 °C. 7 4B e,

ELLAMERE Y, 3017~3124 cm™ ' V5N 753 C—H
(R E R T, 1721~1732 em™ " 0 PRk 30 ) AR W
W, 1608, 1575 em ™' A7 A FRIL(C=C), C=N BUE[H)
FEAE W . AR AZ L IR EE B, DL CDCly /R,
3a~3i th W05 I8 IR AL A AR o AE 6 7.32~
7.86 2 [A]. MEWERR 3, 547 A2 A R A 1 6 8.28~8.84
2R R g, FE RN 4, 4RI E A
1 0 8.88~9.24 2 [A] 7R Jy Bl
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