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Abstract A series of 3,4-dihydropyrimidin-2(1H)-ones were prepared through the Biginelli condensation reactions of aro-
matic aldehydes, keto ester and urea catalyzed by Bronsted acidic ionic liquid 3-methyl-1-(3-sulfopropyl)-imidazolium
trifluoroacetate under solvent free conditions. The method is simple, solvent free, high yields and environmental friendly. The
catalyst could be recycled and reused. The reactions were carried out in boiling water bath for 30~40 min. The yields of the

products were between 81%~94%. All the products have been characterized by '"H NMR and IR spectra.
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[MIMPS]OOCCF; EtO ‘ NH 1)
oK NAO
H
4
Ar = CgHs, 4-OoNCgHy, 4-HOCgH,, 2-CICgH,, 4-CH3CgHy,

4-CICgHj, 4-CHzOCgHy, 3-O,NCgHy, 2,4-Cl,CqH,
3-MeO—4-HOCsH3

1 XIS
1.1 EFRF

X-4 TORE % AR m 52 A A T R B AR
AFE, WEETERICIE); MR WQF-510 Y414
TG E (KBr 1 ), #EILHR1E H Brucker AVANCE
400 B ALRAGN E, CDCl; Wi, TMS N Fx.

1.2 Bronsted BR14EFiRIKBIE K
1.2.1  3-F Aok Ml s B (MIMPS) 69 6~ 5%,

EA 50 mL —HZEA = P A 0.1 mol 1,3-
WRCTER M TR, VKA HTE, i n 0.11 mol 3-
PRSI M, 0 50 5 i vk, TR Sl e 4R diide 2 h,
HAMEAN L, oy HOBE 2 ), T, B8 3-
FF L K W A e TR (MIIMPS).

1.2.2 Bronsted BRI B Tk

Bronsted FRVE B 1A BEOSCHR[231 7 A . 1
A 20 mL KBS I 0.05 mol MIMPS, 0.05
mol CF;COOH, 60 ‘C NiiHf Y. 6 h, 2R 5 sk He e 7%
KWK 6 h, 192 JC €4 K A W & [MIMPS]OOCCFs;.
MIMPS-%} I A8 R ([MIMPS]OTs), [MIMPS]SO;CH; %
AT VE A A TR 8 VR AR R A G

[MIMPS]JOOCCF;: 'H NMR (400 MHz, DMSO-d;)
5:9.43 (s, 1H), 8.52 (s, 1H), 7.46 (t, J=1.84 Hz, 1H), 7.39
(t, J=1.76 Hz, 1H), 4.35 (t, J=7.12 Hz, 2H), 3.87 (s, 3H),
3.18 (q, J=7.48 Hz, 2H), 2.38~2.52 (m, J=7.32 Hz, 2H).

[MIMPS]OTs: '"H NMR (400 MHz, DMSO-ds) o:
9.52 (s, 1H), 8.42 (s, 1H), 7.51 (d, J=8.20 Hz, 2H), 7.42
(t, J=1.83 Hz, 1H), 7.34 (t, J=1.75 Hz, 1H), 4.33 (t, J=
7.10 Hz, 2H), 7.18 (d, J=8.01 Hz, 2H), 3.85 (s, 3H), 3.17
(q, J=7.48 Hz, 2H), 2.36~2.48 (m, J=7.32 Hz, 2H), 2.2
(s, 3H).

[MIMPS]SO;CH;: '"H NMR (400 MHz, DMSO-dj) 9
9.61 (s, 1H), 8.50 (s, 1H), 7.45 (t, J=1.82 Hz, 1H), 7.37 (t,
J=1.74 Hz, 1H), 434 (t, J=7.11 Hz, 2H), 3.84 (s, 3H),
3.65 (s, 3H), 3.20 (q, J=7.48 Hz, 2H), 2.41~2.54 (m, J=

Chin. J. Org. Chem. 2012, 32, 962~965

© 2012 Chinese Chemical Society & SIOC, CAS

7.32 Hz, 2H).
1.3 34-ZEE0E-2-FL SIS K

7E 50 mL RSP 5 mmol 75 FEE(L), 5
mmol LR 4HEER2), 7.5 mmol JRE(3)F1 0.5 mmol
[MIMPS]OOCCEF;, #/K#5(98 C) hn#y s i, TLC M
M. FERNEERE, N 5 mL 288K, AHERE, K
RHVKIK . 40% LBE-/KEFRDES:, ToK CREE S g, T
PGSR 3,4- S MENE-2-HL AW 4. JEWH SIEAEHL
AHARTUG, W 2808, B2k, Ml 2 &1
. 3,4- S EE -2- [ TR 1 o0 A 4 SR R

4a: '"HNMR §: 9.16 (s, 1H), 7.76~7.79 (m, 6H), 5.12
(s, 1H), 3.90 (q, J=7.3 Hz, 2H), 2.24 (s, 3H), 1.12 (t, J=
7.3 Hz, 3H); IR (KBr) v: 3410, 3232, 3100, 2940, 1703,
1638, 1678 cm .

4b: "H NMR 6: 9.30 (s, 1H), 8.27 (d, J=8.2 Hz, 2H),
7.88 (s, 1H), 7.61 (d, J=8.2 Hz, 2H), 5.24 (d, J=2.1 Hz,
1H), 3.95 (q, J=7.1 Hz, 2H), 2.20 (s, 3H), 1.06 (t, J=7.1
Hz, 3H); IR (KBr) v: 3416, 3232, 3087, 2944, 1728, 1699,
1594, 1509 cm ™

4c: 'H NMR &: 9.29 (s, 1H), 9.08 (s, 1H), 7.62 (s,
1H), 7.04 (d, J=8.2 Hz, 2H), 6.63 (d, J=8.2 Hz, 2H), 5.04
(d, J=3.1 Hz, 1H), 3.94 (q, J=7.1 Hz, 2H), 2.22 (s, 3H),
1.06 (t, J=7.1 Hz, 3H); IR (KBr) v: 3280, 2983, 1685,
1638, 1509, 1227, 1100, 1022 cm ™.

4d: "H NMR 6: 8.80 (s, 1H), 7.22 (s, 1H), 7.10~7.05
(m, 3H), 6.13~6.17 (m, 1H), 5.64 (d, J=2.52 Hz, 1H),
3.89 (q, J=7.10 Hz, 2H), 2.30 (s, 3H), 1.06 (t, J=7.10 Hz,
3H); IR (KBr) v: 3228, 3103, 2930, 1690, 1642, 1463,
1375, 1290, 1221, 1050 cm ™ ".

4e: "HNMR 6: 9.19 (s, 2H), 7.12 (s, 4H), 5.11 (d, J=
3.0 Hz, 1H), 4.00 (q, J=7.5 Hz, 2H), 2.28 (s, 6H), 2.30 (s,
6H), 1.12 (t, J=7.5 Hz, 3H); IR (KBr) v: 3220, 3100,
1720, 1700 cm ™.

4f: "TH NMR 6: 9.20 (s, 1H), 7.72 (s, 1H), 7.30 (d, J=
8.3 Hz, 2H), 7.22 (d, J=8.3 Hz, 2H), 5.10 (d, J=3.0 Hz,
1H), 3.96 (q, J=7.0 Hz, 2H), 2.19 (s, 3H), 1.08 (t, J=7.1
Hz, 3H); IR (KBr) v: 3420, 3235, 3110, 2980, 1699 cm .

4g: '"HNMR §: 9.18 (s, 1H), 7.65 (s, 1H), 7.13 (d, J=
8.4 Hz, 2H), 6.88 (d, J=8.4 Hz, 2H), 5.12 (d, J=3.2 Hz,
1H), 3.95 (q, J=7.3 Hz, 2H), 3.69 (s, 3H), 2.20 (s, 3H),
1.09 (t, J=7.3 Hz, 3H); IR (KBr) v: 3313, 3171, 2982,
1667, 1575, 1509, 1462 cm .

4h: "H NMR 6: 8.74 (s, 1H), 7.93 (s, 1H), 7.80 (d, J=
7.93 Hz, 1H), 7.45 (d, J=7.53 Hz, 1H), 7.26 (t, J=8.1 Hz,
1H), 7.16 (s, 1H), 5.18 (d, J=3.3 Hz, 1H), 3.80 (q, J=7.4
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Hz, 21H), 2.11 (s, 3H), 0.93 (t, J=7.3 Hz, 3H); IR (KBr)
v: 3337, 3220, 3103, 2970, 1698, 1630 cm ™.

4i: "H NMR &: 9.34 (s, 1H), 7.78 (s, 1H), 7.50 (s, 1H),
7.41 (d, J=8.4 Hz, 1H), 7.35 (d, J=8.4 Hz, 1H), 5.62 (s,
1H), 3.90 (q, J=7.1 Hz, 2H), 2.28 (s, 3H), 1.02 (t, J=7.1
Hz, 3H); IR (KBr) v: 3362, 3235, 2980, 1698, 1648 cm .

4j: "H NMR §: 9.28 (s, 1H), 6.87~6.82 (m, 3H), 6.52
(s, 1H), 5.36 (s, 1H), 5.28 (s, 1H), 4.13~4.08 (m, 2H),
3.88 (s, 3H), 2.36 (s, 3H), 1.20 (t, J=7.2 Hz, 3H); IR
(KBr) v: 3245, 3120, 2915, 1696, 1651, 1513cm .

2 ZR5WE

7E[MIMPS]OOCCF; ML, &M LML
LBEFIRFS 4k VH% T &R 3,4- 5%
WE-2-FAT A, SERIER 1 g5 RERM, TWAEAET
[MIMPS]OOCCF; 4k [#) Binigelli JV, KK4a% T %
MNIA], 54658 Binigelli W AH LG~ 2 5, (AL TR
AbF AT R, P IREE R AT

Binigelli [ N RIATLEIH 5 A A & 7ERR 1 4F AT AN
PREE T Je A O i IF 251, Bronsted FRE & 1A
A BRI R SR BRI, T A B SE i 1) 1 F b 3
58, DRI BE AT R A S i E & Tk, MR S

*1

LB CIR ORI BT REBEIR, P4 T N BKR &
133 3,4- A mEnE -2- W fiT LA

AL 52T AN (1) 8 - SBAAHE AFR0S 2 N 4 5%
GER IR 2. UIZEFEE . LWk LR LEEA R 210 N A
W, S RAEA ML, LAIMIMPS]OOCCE;, [MIMPS]-
OTs FI[MIMPS]SO;CH; A AT T R M. 4553
W AE JC A A0 37 4 1F T ROV AS g 2B AT, {E [MIMPS]-
OOCCEF; [FEM N R 1= 2 e i, 1 [MIMPS]OTs FH
[MIMPS]SO;CH; A AR S AN FRAR . A3 A X m]
AE A& T CF; smWL a7 R ) M4, {1 [MIMPS]-
OOCCF; % Ja W R B om b, A ATkt
BRI IE HL P, PR R 3 P i 1 5 1+ ) 4, [R) I
SR K ER B R N A AT

e 2 AIMIMPS]OOCCF; W EAFI&1E TR, 3
PR PR i Al T i — 2D T, &5 sk 3.
N [MIMPS]JOOCCF; ABEM 10 mol% i f= 26 i =,
ARSI AR I &, P2 R AN TR .

BT WA i 4K 77 [MIMPS]OOCCF; (1 [1] i 2 2y
94%, [FIRCTR B AL AIC AR IR G, T Ab R F
) Biginelli N, FEAAE 5 WIAEALIT M B3 %
%, FICRAE 86%~90% [A].

PR P T VRAAEAL 5 1 3,4- — SR -2- I T L)

Table 1 Synthesis of 3,4-dihydropyrimidin-2(1H)-ones catalyzed by acidic ionic liquid

Entry Ar Time/min Yield/% m.p. (found)/'C m.p. (reported)/'C
4a CeHs 40 92 204.5~205.6 202~20424
4b 4-0,NCgH, 40 89 207.4~208.6 208~21124
4c 4-HOCgH, 30 90 225.1~227.0 227~228124
4d 2-CICgH, 30 81 214.6~215.8 216~21814
4e 4-CH;C4H, 40 88 209.5~211.4 210~21324
af 4-CIC4H, 40 92 214.4~216.5 21~21424
4g 4-CH;0CgH, 40 92 202.4~203.3 202~20424
4h 3-0,NC¢H,4 30 94 226.4~2273 227~22814
4i 2,4-CL,CeH; 30 92 249.5~250.6 246~2481
4j 3-MeO-4-HOCGH; 40 9] 231.7~232.9 231~23287
F2 AEMRALTNT BN = 2 [ 5% @
Table 2  Effect of different catalysts on the yields
b5 o [MIMPS]OOCCF; [MIMPS]OTs [MIMPS]SO;CH;
W/ % — 92 81 70
“CsHsCHO: 10 mmol, ethyl acetoacetate: 10 mmol, urea: 15 mmol, catalyst: 1 mmol, time: 40 min.
RT3 AT SN SN R 2R R ¢
Table 3 Effect of the quantity of the catalysts on the yields
PRI 2 /mol% 0 2 5 10 15
W% 47 69 84 92 91

“C¢HsCHO: 10 mmol, ethyl acetoacetate:10 mmol, urea: 15 mmol, time: 40 min.
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