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WiES TEFRIMEC—R=H RN &K 3-{1-[2-(4-FEEr-2-
HE)IME]CEIBSER
ZIRA XAEC O KEWC KERS
(LIRSS SRR LA R R TS50 % (2 071002)

CIALARNE KB fR5E 071001)
AL RF LR e 071002)

KA KA

B (RO, DA 7 A TP LR e A B R - — S SO AL, R — Bkt OB R LR . BIEGURA a-
AT S = A9y RN T R 3-{1-[2-(4- 77 FEWEME-2- ) W I RE | £ 38 AR, R R IN J) }SM’ElaJ@, e
(85%~95%), AT AT IS IAE T, X PR 5 AL

SR TRVE B TR, 3-{1-[2-(4- 75 FEWE M2 K0 W JF AL 206 B L R ST &

Microwave-Assisted lonic Liquid Catalyzed One-Pot Three-
Component Synthesis of 3-{1-[2-(4-Arylthiazol-2-yl)-
hydrazono]ethyl}-2H-chromen-2-one

Cope, . . . .D
Li, Jitai**“ Liu, Huimin

Zhang, Yingqun”

Zhang, Dongnuan®’ Song, Yali®

Yuan, Mingyue”
(“Key Laboratory of Analyzed Science and Technology of Hebei Province, College of Chemistry and Environmental
Science, Hebei University, Baoding 071002)
(® College of Science, Agricultural University of Hebei, Baoding 071001)
(“ College of Pharmaceutical Sciences, Hebei University, Baoding 071002)

Abstract A series of 3-{1-[2-(4-arylthiazol-2-yl)hydrazono]ethyl}-2H-chromen-2-ones were synthesized with 85%~95%
yields via the one-pot three-component reactions of acetyl coumarins, thiosemicarbazide and phenacyl bromide catalyzed by
acidic ionic liquid under microwave irradiation. This method provides several advantages such as high yields, easy work-up
and environmental friendly, and the catalyst can be recycled.

Keywords acidic ionic liquid; 3-{1-[2-(4-arylthiazol-2-yl)hydrazono]ethyl}-2H-chromen-2-one; microwave irradiation;

synthesis
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AL AR SV L 98, AR AN SR KSR R Al i
PR AR BH 1 AR AT, T
TATHL e R 388 S Al AT 48547 5 AT HILI i R (4
PRIEIRI . DA, B IR AR DA R A R AT AL

PR AREE, Bk O 2 8 SO PR AR, w] L
Uil S NINHR] . LI BEVERT JEURE . B RN RCR, A
JA AT sk b P & BATE R =49k
MR T - IERCVRN N-(4-75 F-Bemp2- ) pt0 If
IR I PR R AR S DR P 8 - 30 A Pk IOk e A it
1% - = 9 £ 1 (MIMPS-CF5COOH) 4y fi#: AL 5], 7 T 4
SR, B RS T 3-{1-[2-(4- 05 FEEME-2- ) W
L] 36 F T R A (B 1),

(e}
I %

CCH
~ s ﬁ BerC)K®R3
. 0N+ NHNHCNH, * =

2
R2
1

HaC, S
isopropanol \3 NNH{\ |
MIMPS-CF,COOH N §
MW, 80 °C, 5 ~ 7 min R o 0 “R3
R? 3
Bl 1 3-{1-[2-(4-J5 HEWEME-2- ) W AL £ 38 B L B I Bk

Figure 1 Synthesis of 3-{1-[2-(4-arylthiazol-2-yl)hydrazono]-
ethyl}-2H-chromen-2-one

1 ZR5iHE

1.1 RMNEHHIEEF

FATLL B A S (1a, 1 mmol), a-TRACIK ZHH(2a,
1 mmol) 5 ZFEMAK(1 mmol) =2 53 —4mik & L &4
3a B, BRI THA LTRSS R 1)
R,

TERCE AR R, DU K M A B PR - — S SR 2 1
WA AT, HAlEH O, RREE. SRR & H
e AT 80 CHEAT RN, WEE T DN VI
RO, JLAE B TER R, AR AT, A ROV IR
(R0 . BRI, 3a IR E] 91%
(% 1, Entry 2), B8 IR A o, DA, &
PEr AR 7).

N T 2G5 BT AR AN SN, [, e
SR LU AR AR T 80 C I N FFEFII (6 min),
AT 43 3% RS K s Y 6 PR - — Wl & R (MIMPS -
CF;COOH). FH 5 I s 4 il 18 — %o FFY 2 Filf B2 (MIIMIP S -
PSA). FFFEIK I A i 82— P 2 (MIMIPS-C H, SO H) — Fif
BT G R Y, g sk 2 Pros. 3k 2 iTLUE
t, SIS, =B AR A AR 4 v RN L

Chin. J. Org. Chem. 2012, 32, 1732~1735

R AR IR 520 ¢

Table 1 The effect of solvents on the yield

Entry Solvent Time/min Isolated yield/%
1 EtOH 10 72
2 iso-PrOH 6 91
3 CH;CN 9 70
4 CH,Cl, 10 78

“Reaction temperature, 80 ‘C; MIMPS-CF;COOH, 0.15 mmol; solvent, 8 mL.

SR, DA LK D - — I S IR AL, 3a R
91%(F 2, Entry 4R BLFF 54 R B Tk 4
FH LK e N Tl 1 - — 9 SR FH = 354 0.10, 0.15 Fl
0.20 mmol K, 3a Y5514 91%, 86%F1 90%(F 2,
Entries 4~6). DA, GEFE AL BRI PR - — 5 SR N
4L, 4 0.15 mmol.

R2 AT SRR R
Table 2 The effect of catalysts on the yield

Entry Catalyst Amount/mmol Isolated yield/%
1 Without — 60
2 MIMPS-PSA 0.15 78
3 MIMPS-CH;SO;H 0.15 82
4 MIMPS-CF;COOH 0.15 91
5 MIMPS-CF;COOH 0.10 86
6 MIMPS-CF;COOH 0.20 90

“Reaction temperature, 80 ‘C; iso-PrOH, 8 mL; reaction time, 6 min.

DA S PR T A 5 7110, R K A P A R — — i £ IRy fE
W, 23 HILE 60, 70, 80 A1 90 CHEAT RN, #5871 IV
WO I, 2R NR 3. MR I T LLEH, A
BN FE R Ty, SO I TR A, re A g, HTESR 90
C, Hym &M 3, Entry 4). R, 285E 19 RV
HLE R 80 C.

R3SV S WIS R R
Table 3 The effect of temperature on the yield

Entry Temperature/'C ~ Time/min  Isolated yield/%
1 60 10 72
2 70 8 85
3 80 6 91
4 90 6 89

© 2012 Chinese Chemical Society & SIOC, CAS

“MIMPS-CF;COOH, 0.15 mmol; iso-PrOH, 8 mL.

R LA b sa g8 B, 1B I AR S (8
mL), N80 C), kI MIMPS-CF;COOH (0.15
mmol), ZWi7 T % (1a, 1 mmol). a-BALK ZH(2a, 1
mmol), ZHEmIK(1 mmol).

1.2 EEFHTHIRE

RSN, FATRIH — 8kt CEEE R 5 K
o-IRARTT LR ZIERR IR =45y N, Gk T &5
3-{1-[2-(4-J5 FEMEME 2 )W JIF L) 236 B &K, 45151
TR 4. hER 4 vUUEW, BTEHEEZERF LR
FEBE B R NP A BEIE, X SN SN K 1T a-YRAR
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BHlLE

R ek

75 CEIZRIR ERHREE AT BE 1 — € A2 . SEBR 45
HRTCW R Bl A 5L 2R T, o-1RARDY
Wi LRSS By RN SE R 1) S5 N 38 e IR EA T
IFARAF R m R ) H AR =4,

ARRE TP 20 B Wi iy 5, — BR v IR B S 4 .
B, 76 3a PBiE G D, OBER R 5 AR
JIRZE i, R 92.8%, FFHIFYS a-¥RARIK W WV
LR 82.3% HARL A, Pib MRl 76.4%; i —
B =R 91%, R s TRk JLEm s
EY)3b~3i, PP E RS 7350 85.2%, 70.0%,
68.6%, 78.2%, 64.1%, 58.2%, 63.2%H1 55.9%L° i —4%
LRI PR Bk 92%, 82%, 84%, 92%, 85%, 75%,
83%H1 86%, AU T AR,

1.3 #ELF MIMPS-CFsCOOH HyfEHRfE A

DLE A& 3a ], %% T 4L MIMPS-
CF;COOH [ M o I TE PR 28— IR R B 56
J&, S TR S BT IRORNY, T
U2 (R 504 91%, 90%, 92%, 89%FH 90%.
WL, EMEAL TP DY IR 2 5, & Pk MIMPS-
CFsCOOH Ak 7 P 2 L B I B A

2 Zig

LERARSTF, BL MIMPS-CF,COOH 1 5 7
PONHEWA], R —8 =0 RNV H OBRERGHE. &
FEBRIRAN a-BRAXTS Sl n] DA 3506 1 3-{1-[2-(4- 75 JkIBE
Me2-JNE IS 3 R, OV TR e
s AT AT AT, 0 AT AT
3 SKIEERSY
=5
Discover S-class 1 &5 A (ZE1E CEM A H]), X-4
TRURE 25 WA s A (A T K A A R A W], U
JE i1 R AL TE); Brucker AVANCE 600 7Y % ff 3 4 4%,
DSMO-ds A# 5, TMS RN FR. SRR = -3

3.1

75 S SCHR[6 1R TE H) 7 V5 46
32 XKWAHE
3.2.1 Bronsted BB FIRAKEGE R

LEREAT 50 mL 2R 250 mL = 1A 0.1
mol ANREIR W B, fEVK A IS, B R n 0.11
mol FIFEBKME, i 52 JE B vk, TF4 iR 5 gk ek iibk 2
h, AN, E, FH AmE(10 mLX2)PEE, T,
7331 F RE B M R I R (MIMPS) 1,

EEAT 20 mL /K1 100 mL BB A I 0.05
mol [¥] MIMPS #10.05 mol [1J CF;COOH, J- 60 CHiift:
SN 6 h, SRS L A R K, £33 G R A A
MIMPS-CF;COOH. & 1 ¥ & MIMPS- %} H 25 fifff |2
(MIMPS-PSA) I MIMPS-CH;SOH #2847 72575 %%
322 3-{1-[2-(4-ZFHE 2. )T AITH F &2
o9

7 30 mL B AR 1 mmol ZFHEF E &R
(1), 1 mmol EHEMAE, 1 mmol a-IRILTF ZHH(2), 0.15
mmol MIMPS-CF;COOH H18 mL 7 A . K & TN
TR S s P, A U S TR B, AR T
B G PR A shit iy, B TLC[RERE, FBITFHI N V(A
Bk )/ V(L8 £ T58) = 3/ BREF M. [ W45 RS, i) WV
BAYIT N 20 mL LR SEEAE=1), A7)
MIMPS-CF;COOH 7 tH, {4k FILE 25 B ik ax v 1 5 1
. ATHHZ T K NapSO, T4 K 28 K R 2 418
LPRJGAF B, B EIE[200~300 H, B
kA1 (60 ~90 °C)El A1 kA 1R L IE TR 51,
VCH R V(218 2.18)=10/1143 B 4iidh. Fré i &
Y8k C ), LGS KA 5 I 5 SCHR (6] 4k 1E (E
FLA A& "H NMR Edi3iF 2.

3.3 RILHIE

3-{1-[2-(4- KT MEME-2-FO W L] 2,35} & % (3a):
O 4K, mp. 183~185 ‘C; '"H NMR (DMSO-d;, 600
MHz) o: 2.26 (s, 3H, N=CCHs;), 7.30 (s, 1H, thiazole-H),
7.38 (dd, J=0.6, 8.4 Hz, 2H, ArH), 7.41~7.44 (m, 3H,

R4 PBHRHT 3-{1-[2-(4- 75 FEBEME-2-F0) W AR £ A5 B S AR 5 A
Table 4 Synthesis of 3-{1-[2-(4-arylthiazol-2-yl)hydrazono]-ethyl}-2 H-chromen-2-one under microwave irradiation

Compd. R! R’ R’ Time/min  Isolated yield/% m.p./C m.p./"C(lit)®
3a H H H 6 91 183~185 183~186
3b H H CH, 6 93 212~213 212~214
3¢ H H Cl 6 83 197~198 196~199
3d CH;0 H H 5 84 182~183 182~184
3e CH;0 H CH, 5 92 223~225 223~225
3f CH;0 H Cl 5 87 207~208 207~208
3g H N(CH,CH;), H 7 78 209~210 208~210
3h H N(CH,CHj), CH; 7 85 176~178 174~178
3i H N(CH,CHj), Cl 7 87 205~206 205~207
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ArH), 7.45 (s, 1H, PhCH=), 7.65 (dd, J=1.2, 16.8 Hz,
1H, ArH), 7.87~7.94 (m, 3H, ArH), 8.18 (s, 1H, NH).

3-{1-[2-(4-X} FH 2R FEME M2 S0V JF K 2,38 /L 3R
(3b): FEAEAA, m.p. 212~213 °C; '"H NMR (DMSO-dj,
600 MHz) d: 2.27 (s, 3H, N=CCHj), 2.33 (s, 3H, PhCH,),
7.22 (d, J=8.4 Hz, 2H, ArH), 7.26 (s, 1H, thiazole-H),
7.39~7.45 (m, 3H, ArH), 7.65 (dd, J=12, 7.8 Hz, 1H,
ArH), 7.77 (d, J=8.4 Hz, 2H, ArH), 7.87 (dd, J=1.8 Hz,
7.8 Hz, 1H, ArH), 8.18 (s, 1H, NH).

3-{1-[2-(4-FF EUORFLEME-2- ) W L 23 B 5 %
(3¢): LA, mp. 197~198 C; "H NMR (DMSO-d,
600 MHz) d: 2.27 (s, 3H, N=CCHj), 7.38 (s, 1H, thia-
zole-H), 7.43 (d, J=4.2 Hz, 1H, ArH), 7.44~7.46 (m, 1H,
ArH), 7.47 (dd, J=1.8, 8.4 Hz, 2H, ArH), 7.55 (s, 1H,
PhCH=), 7.65 (dd, J=1.8, 17.4 Hz, 1H, ArH), 7.87 (dd,
J=12 Hz, 9.0 Hz, 1H, ArH), 7.89~7.93 (m, 2H, ArH),
8.17 (s, 1H, NH).

7-FRAR -3 {1-[2-(4- PR FEWE -2 - ) U L ) £ 4 )
HEZ@Bd): #HOFAE, mp. 182~183 C; 'H NMR
(DMSO-d,, 600 MHz) : 2.28 (s, 3H, N=CCHj), 3.92 (s,
3H, OCH3), 7.31~7.35 (m, 3H, ArH), 7.36 (s, 1H, thia-
zole-H), 7.40 (d, J=2.4 Hz, 1H, ArH), 7.41 (d, J=1.8 Hz,
1H, ArH), 7.42 (s, 1H, PhCH=), 7.43~7.47 (m, 1H,
ArH), 7.88 (d, J=7.8 Hz, 2H, ArH), 8.15 (s, 1H, NH).

7- FAEJE-3- { 1-[2-(4-%] H R FE e -2 - JE0) VI L ) 2
FFEE R GBe): A, mp. 223~225 ‘C; 'H NMR
(DMSO-ds, 600 MHz) §: 2.26 (s, 3H, N=CCHjy), 2.34 (s,
3H, PhCH3), 3.92 (s, 3H, OCH3), 7.22 (d, J=8.4 Hz, 2H,
ArH), 7.25 (s, 1H, thiazole-H), 7.32~7.35 (m, 2H, ArH),
7.40 (s, 1H, PhACH=), 7.77 (d, J=7.8 Hz, 3H, ArH), 8.18
(s, 1H, NH).

7- R HE-3- {1-[2-(4- X S AR L WE -2 - F) T JPF L ) 2
FFE RGN EOEA, mp. 207~208 C; 'H NMR
(DMSO-d,, 600 MHz) 6: 2.27 (s, 3H, N=CCHj), 3.90 (s,
3H, OCHj;), 7.30 (s, 1H, thiazole-H), 7.32~7.36 (m, 2H,
ArH), 7.41~7.45 (m, 1H, ArH), 7.43 (s, 1H, PhCH=),
7.47~7.50 (m, 2H, ArH), 7.90 (d, J=8.4 Hz, 2H, ArH),
8.14 (s, 1H, NH).

8-N,N- - PG k-3 {1-[2-(4- A L BE -2 ) W JIfF 2K ]
LHYFH G EQ3g): Bk, mp. 200~210 C; 'H
NMR (DMSO-dg, 600 MHz) d: 1.14~1.19 (m, 6H, CH3),
2.27 (s, 3H, N=CCHj,), 3.46~3.50 (m, 4H, CH,), 6.56~
6.59 (m, 1H, ArH), 6.74~6.77 (m, 1H, ArH), 7.30 (s, 1H,
thiazole-H), 7.41 ~7.43 (m, 2H, ArH), 7.58 (s, 1H,
PhCH=), 7.64~7.67 (m, 1H, ArH), 7.88 (d, J/=7.8 Hz,

Chin. J. Org. Chem. 2012, 32, 1732~1735
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2H, ArH), 7.99 (s, 1H, NH).

8-N,N-— F 5 k-3~ {1-[2-(4-3%F F R I 14e -2 ) WY,
MR L5 A 55 (3h): B A, mp. 176~178 C;
'H NMR (DMSO-ds, 600 MHz) 6: 1.14~1.19 (m, 6H,
CH3), 2.26 (s, 3H, N=CCHj), 2.30 (s, 3H, PhCH3), 3.47~
3.50 (m, 4H, CH,), 6.57~6.61 (m, 1H, ArH), 6.77~6.80
(m, 1H, ArH), 7.22 (d, J=8.4 Hz, 2H, ArH), 7.24 (s, 1H,
thiazole-H), 7.57 ~7.60 (m, 1H, ArH), 7.59 (s, 1H,
PhCH=), 7.76 (d, J=7.8 Hz, 2H, ArH), 7.99 (s, 1H, NH).

8-N,N-— F 2 -3~ {1-[2-(4- 3% G % s I 14e -2 ) VY.
W) 40y B 5 8 3i): ARBE A, mp. 205~206 C;
'H NMR (DMSO-ds, 600 MHz) 6: 1.14~1.19 (m, 6H,
CH3), 2.29 (s, 3H, N=CCHjs), 3.46~3.50 (m, 4H, CH,),
6.58~6.62 (m, 1H, ArH), 6.76~6.79 (m, 1H, ArH), 7.17
(d, J=1.8 Hz, 2H, ArH), 7.40 (s, 1H, thiazole-H), 7.52~
7.55 (m, 2H, ArH), 7.58 (s, 1H, PhACH=), 7.76 (d, J=8.4
Hz, 1H, ArH), 7.89 (d, J=9.0 Hz, 1H, ArH), 7.99 (s, 1H,
NH).
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