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Synthesis and Biological Activity of N-[4-(Coumarin-3-yl)thiazol-2-yl]

Aromatic Aldehyde Hydrazones under Microwave Irradiation
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Abstract A series of N-[4-(coumarin-3-yl)thiazol-2-yl] aromatic aldehyde hydrazones have been prepared via the condensa-
tion of thiosemicarbazone with a-bromoacetyl coumarin, using microwave heating methodology. The yield was ranged from
69% to 97%. Their chemical structures have been confirmed by means of IR, '"H NMR and HRMS. Bioassay of the title com-

pounds indicated that some of them exhibited good antibacterial activity.
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TEFR] AT ARF K — AR
Yy, BATPURE . ORI UL IR SO A, HF
S ST A ) AT B HIV 93 85 55 A g v 2,
WEMERT MR R E A N, ST, -G
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CEHEFEREM, B O RZIMABEMIR ] N B fE 2R
BT H(EQ. 1), LU S 248000 b 40 T 36 2 5
254, Hbsb &g IR, 'TH NMR Fl HRMS
HEAT T KA.

1 SR5it1E
11 REEHHI%EE

FATULI g5 A Fa ik (1a, 1 mmol)5 a-IRIC L
BiFEF E 3 (2a, 1 mmol) R N &AL &Y 3a M, %

Received October 17, 2012; revised December 21, 2012; published online January 7, 2013.
Project supported by the Foundation of Hebei Educational Committee (No. 2009435), the Non-life disciplines and Emerging Disciplines Foundation of Hebei

Agricultural University (No. 2009020).

A6 BOE TR H (No. 2009435) Tl b ANV K27 AR A dr 22 RERI B DL 2 R RHIT &% e HL42(No. 2009020) % B 15 H .

1108 http://sioc-journal.cn/

Sioc

. A\ ©2013 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2013, 33, 1108~1112



Chinese Journal of Organic Chemistry

NOTE

’ 0
N B
NN N\H/NHZ . N " EtOH, HOAc
R1// s 0~ Yo MW
2
1a~1g R
2a, 2b
N
- N
l\ N Y P
A S (1)
= [e}Ne
3a~3n R?

1a: R'=H; 1b: R'=4-NO;; 1¢c: R'=4-OCHj3; 1d: R'=4-F; 1e: R'=
3-NOy; 1f: R'=4-Cl; 1g: R'=3-OCH;-4-OH; 2a: R*=H; 2b: R?=
OCHg; 3a: R'=H, R’=H; 3b: R'=H, R*=0CHj3; 3c: R'=4-NO,,
R?’=H; 3d: R'=4-NO,, R*=0CH;; 3e: R'=4-OCHs, R*=H; 3f:
R'=4-OCH;, R*=0CH;; 3g: R'=4-F, R?=H; 3h: R'=4-F, R?=
OCHg; 3i: R'=3-NO,, R*=H; 3j: R'=3-NO,, R*=0CH;; 3k: R'=
4-Cl, R®=H; 3I: R'=4-Cl, R*=0CHj; 3m: R'=3-OCH;-4-OH, R*=
H; 3n: R'=3-OCH;-4-OH, R*=0CHj

ST AT RGO 4 S Ty 2500 5 N g 5
1.1.1 &5 69750

il 8 e AR A AN AR (RS 56 775, 25 82 R A
KRNI, CCly BRI LT3 A 274, ik i
THF. M. 14- 50N Ol PRI UK R 1 v
I, BT3P R0 5k 27.9%, 63.2%, 51.2%, 83.6%,
80.4%F1 46.6%, HIEFELBEAEAA. RN %5 T A &
T R HE0) 5 WY, [R5, SEEGAS A ZBE 4 3 mL =
Higm. /0T 3 mL RNYIARETEEEM, KT 3 mL,
SR/ 3R RN N 2 s el T o 2 9 e S s R
UL N SEUT PR, BOE R LR 3 mL.
1.1.2  1BALF) 89 %50m

fi] 52 T AR A AN (R S5 7515, 43l FH OGS FRR
TERR . UKESPRAEMEAL TN, JF 5 oMM AR XS B, P fs
PR RN 53.8%, 83.3%F1 42.9 %, ML IR 1 4
PR30, 5288 T UKIE IR IR B0 77 S8 10 5 i), 45 SR vk
B2 M 0.5 mL B = R A .
1.1.3 #okdeish Reh

fi] 5 e A A AN AR (RS 56 775, MR U Bk
ST 0 50, 100, 150 ,200 A1 250 W, BTS84
41.7%, 59.3 %, 82.9%, 64.0%%1 60.8%. LAl W, #—
S A, BEE SO R S DR (3G = R R s, ik B
150 W B, 722808 By, PR3 002 287 25 R A,
JCJR R AT R R DRI ok, 25 RS WY 1) R AR
AR VEFE D) E 0k 150 W.
1.2 iEERET

3a~3p LA, 75 3297~3232 cm ' YE I
(P55 ) 8 o N—H [RH4EdR3), £ 1733~1508
cm ' AL A SR T I JE S C=0, C=C Hl C=N [{J{i#i
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EPR BN B T7 A 3R Bl; 756~727 em™ ! YU A AR
AR JE W AT I g WBE MR | C—S—C [R5 A0 W WA .

3a~3p 1) 'TH NMR i1, 7 6 8.02~8.43 &b I
HUgHJE AN HC=N IG5, 46 6 6.99~8.34
Ak SEILI Z UG A JE N 07 R R 2k 05 B BRI R
U; 7F 6 6.97~7.85 LI LI 2 EMIR FAU 115
S, 7F 5 8.49~8.54 MBI HIE N NH )R T8
3
1.3 HIEEEN

W HHE 50 25 mg/L A1 50 mg/L(# 7] DMF),
IR B2 o0 B B ARG A 3B G 1, 2R
o BEFEZEARAT B (B.c.), TiIEWTTR(S L), DN REH
(G.z), GO A BRI (S.a), MHEFFHEB.s.), FHAT
B (B.m.), K (E.c). iRE 4 REW]: MnakE
25 mg/L I, 3a, 3b, 3i, 3j, 3m, 3n X} _ERE RN
HER, oAy B RRA AP AN ) B R 2 B AN R R 0 5
WEPE, AR WAR L[HWEE 3 = (R EAT —0.5)/(F5 7R 1L
HAE—0.5)X100%; JE48CH H4EA 0.5 cm].

R 1 HELEDRE S

Tablel Antibacterial activities of target compounds

Inhibition rate®/ %

Compd
St. G.z. Sa. Bs. Bm. E.c.
3¢ 0 0 4.6 0 254 0 0
3d 0 0 7.2 0 16.3 0 0

3e 425 392 164 483 0 442  36.2
3f 328 324 13.6 429 0 382 408
3g 36.5 32.6 0 45.7 0 424 452
3h 324 298 0 423 0 39.5 428
3k 0 25.6 105 0 273 214 0
31 0 22.8 9.6 0 182 154 0

© 2013 Chinese Chemical Society & SIOC, CAS

MFE 1 ATELEH, 1 &4 3e, 3f B30 AG AT B A0
HER AL, e 6 P HA—E MR EE. haY
3g, 3h W/ IREE R ARG FEAT G EIE ], SR S
P F I — S MRS . 3Kk, 31 MG FEVD T 1A« K
BRF B SF FAT R RN /N R 2 B 3 LA 59 RIS 1,
NP4 3 R ICHIRIE . 3c, 3d G Rl HERT B RN 22
B A B AMENS TEAN, X A3 TE A

MPGBIRE N 50 mg/L I 6 IR FE 3a, 3b, 3i,
3j, 3m, 3n A ICINHIVER. MHAEEFTEE 3¢, 3d (K075
TEPEA ITIE,  IERE SR AT RN 4 (LT A BR A 3e,
3f, 3g, 3h (R Pt A B 0. ek e R 4
TP AR A KB, 4533k 2.

MNSESE 25 YA T, ZRER b (R AR R 0 v
MR, RFA B AR SR FRIRR Tt &
W) FLAT FIRH SR B S 1, R A AT RS SE Ak &4 1L
AT AFDO A 59 AR 35
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Table2 Antibacterial activities of target compounds

Inhibition rate/%
Compd.
B.c. S.t. G.z. S.a. Bs. Bm. E.c.
3¢ 0 0 4.4 0 35.1 0 0
3d 0 0 3.8 0 27.6 0 0
3e 435 308 11.2 502 0 39.5 348
3f 40.1 28.6 9.3 45.2 0 328 376
3g 374 314 0 46.9 0 413 384
3h 357 247 0 458 0 352 412
3k 0 17.3 8.8 0 172 18.6 0
31 0 18.6 9.3 0 18.1 15.1 0
2 #Hig
ISEe

AR L], Mg IR S o- AR
FFGEMES N 1 mmol, WHIZEEMEN 3 mL, #
VKSR 0.5 mL, TR D)2 150 W, AJ BLAL
ORISR N-[4-(F 55 -3-)BEM- 2L 5 B 25k &
Y.

AN REN e, 5 H ARG AR 4 i (A A 2R
P SFHAT IR KT B RS A 2 T o 45 B — 2 1)
F BT PE.
3 XWEH
31 BRI

NJLO07-3 B30 & AR, X-4 ZURS %5 WA o
T2 A (UL RE T AR BEIE ); WQF-510 FLT AP 684% (KBr [+
J); Apex-ultra 7.0T bruker ! Jiii{#4%; Bruker AVANCE
600 (600 MHz) M % i 341 (DMSO-ds 4% 7l, TMS 4
HFF).

BT AR A T Bk 2 Al el o B 4l o, B
A (MIM-P-CH;SO;H) % SCHk[ 12] 77 74l 4%
32 FRHEIEMRENLE 1a~1g WA

# 1 mmol 778, 1 mmol ZFEMAR, 3 mL ZEEINAKE
b, LET AR S SOV [FIE 10~20 min (TLC FREE I
W, RS, IMAUKK, g, JFHUIOKER, B
THA3 Hbr 4 1a~1g.

la: AEE, mp. 161~162 C (it 159~161
C). 1b: FMGEAE, mp. 226~227 C (it 230~231
C). 1e: AEE, mp. 171.8~172.9 C (it 174~
175 °C). 1d: A §h4E, mp. 188.6~189 C (lit."™
192~194 C). 1e: AEA, mp. 215~218 C (lit.!""
216~217 C). 1f: F[EHAA, mp. 207~208.5 C (lit.!""
209~211 C). 1g: A@EA, mp. 196~197 C (lit.l'
194~196°C).
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3.3 2a~2bWIEH

4 1 mmol AL E 2%, 1 mmol NBS, 0.4 mmol FR
B 7 WK (MIM-PS-CH;SO;H) Al 31— 5 & [ F i o
76 250 W Tl A R IR V(TLC BRER). |V 5EHE,
R 2K TR R 25 FRE, A B AN KSR UKOK i H T,
e, FUOKVES, 2T 2a~2p!7

2a; SO 4K, mp. 165~168.5 C, KM 15
min. '"H NMR (DMSO-ds;, 600 MHz) J: 4.35 (s, 2H,
CH,Br), 7.32~7.41 (m, 4H, ArH), 8.48 (s, |H, CH=); IR
(KBr) v: 2932, 1946, 1741, 1675, 1558, 755 cm™'; HRMS
caled for C;H,BrO; [M + H] . 267.08142, found
267.08186.

2b: HAFEA, mp. 154.6~155.3 °C, RMVINA]: 30
min. '"H NMR (DMSO-d,, 600 MHz) J: 3.95(s, 3H,
OCH,), 4.31 (s, 2H, CH,Br), 7.06~7.18 (m, 3H, ArH),
8.47 (s, 1H, CH=); IR (KBr) v: 2951, 2852, 1730, 1687,
1556, 758 cm '; HRMS caled for C,,HoBrO, [M+H]":
297.11364, found 297.11328.

3.4 N-[(4-(BEEE-3-FH)EM-2-K)F#F 3a~3n 8y
ER

¥ 1 mmol 5 B4R M lkR(1a~1g), 1 mmol -1}
ROBEFEZBEY 2a~2b IIAZF] 50 mL [#[E
JEBERH, I 3 mL 4, 0.5 mL JKESER, 150 W ik
R 8~18 min (TLC BREFR), NV 5E4)5E, WE.
UE, H95% I E S, 3 HAsr=4) 3a~3n.

N-[4-(F7 5. -3- 28 ) BE M2 JE 1 K H i 7% (3a): 3 f0
AR, 723 83 %, m.p. 232~234 C, [JVHf[E 8 min.
'H NMR (DMSO-ds, 600 MHz) &: 7.38~7.45 (m, 6H,
ArH), 7.62~7.67 (m, 3H, ArH), 7.78 (s, 1H, thiazole-H),
7.85 (s, 1H, PACH=), 8.07 (s, 1H, N=CH), 8.54 (s, 1H,
NH); IR (KBr) v: 3261 (N—H), 1704 (C=0), 1577 (C=
N), 1508 (C=C), 744 (C—S—C) cm'; HRMS calcd for
C1oH3N;0,S [M+H]": 348.07515, found 348.07512.

N-[4-(8- 483 Fr 5 25-3 -3 ) e e 2 - L 1 2 T8 i
(3b): FEAELE, P2 74%, mp. 254~256 C, KMV
[): 12 min; "H NMR (DMSO-dy) o: 3.80 (s, 3H, OCHj),
7.00~7.30 (m, 5H, ArH), 7.31 (s, 1H, thiazole-H), 7.60~
7.62 (m, 3H, ArH), 7.76 (s, 1H, PhCH=), 8.02 (s, 1H,
N=CH), 8.50 (s, 1H, NH); IR (KBr) v: 3243 (N—H),
1712 (C=0), 1577 (C=N), 1508 (C=C), 729 (C—S—C)
em ~'; HRMS caled for CyH;sN;OsS [M + H] ©:
378.08447, found 378.08497.

N-[4-(F5 5. 22 -3-J ) BE M2 - L - 4- A 2K RS 1% (3e):
FO AR, 5 97%, mp. 289~291 C, [MNIE 15
min. '"H NMR (DMSO-dy) d: 7.33~7.36 (m, 2H, ArH),

Chin. J. Org. Chem. 2013, 33, 1108~1112
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7.40 (s, 1H, thiazole-H), 7.74~7.79 (m, 2H, ArH), 7.87 (s,
1H, PhCH=), 8.19 (s, 1H, N=CH), 8.32~8.34 (m, 4H,
ArH), 8.51 (s, 1H, NH); IR (KBr) v: 3276 (N—H), 1710
(C=0), 1567 (C=N), 1508 (C=C), 748 (C—S—C)
em ~'; HRMS caled for C;oH2N,O,S [M + H] ©:
393.06412, found 393.06491.

N-[4-(8-H 5y 2 R -3- 9 ) HE M2 -4-fig JE 2K H
MR (3d): BEEaE A, P73 88%, m.p. 296~299 C, Jx
M IFE 16 min. '"H NMR (DMSO-d) 0: 3.94 (s, 3H,
OCHj), 7.32 (s, 1H, thiazole-H), 7.33~7.40 (m, 2H, ArH),
7.85 (s, 1H, PACH=), 7.90~7.94 (m, 2H, ArH), 8.17 (s,
1H, N=CH), 8.27~8.29 (m, 3H, ArH), 8.53 (s, 1H, NH);
IR (KBr) v: 3282 (N—H), 1731 (C=0), 1618 (C=N),
1508 (C=C), 754 (C—S—C) cm '; HRMS calcd for
CoH4sN4OsS [M+H]": 423.07094, found 423.07045.

N-[4-(FF 5 55 -3- 3k ) E M -2 KL -4 A K R R
(3e): HLA[ELA, 72K 73%, mp. 240~242 C, KNI
[ 13 min. '"H NMR (DMSO-dy) : 7.00~7.02 (m, 2H,
ArH), 7.39~7.45 (m, 2H, ArH), 7.60~7.65 (m, 4H, ArH),
7.76 (s, 1H, thiazole-H), 7.85 (s, 1H, PhCH=), 8.02 (s,
1H, N=CH), 8.54 (s, 1H, NH); IR (KBr) v: 3232 (N—H),
1701 (C=0), 1604 (C=N), 1511 (C=C), 729 (C—S—C)
em ;) HRMS caled for CyH;sN;OsS [M + H] ©:
378.42632, found 378.42619.

N-[4-(8-H 5 7y 12 R -3 ) M M-2 - JiE ]-4- F A R
IS IE3D): s EAA, 773 69%, m.p. 211~213 C, &
M IFE 12 min. '"H NMR (DMSO-dg) 6: 3.94 (s, 6H,
OCHj), 7.33 (s, 1H, thiazole-H), 7.38~7.46 (m, 4H, ArH),
7.65~7.68 (m, 3H, ArH), 7.79 (s, 1H, P\CH=), 8.07 (s,
1H, N=CH), 8.52 (s, 1H, NH); IR (KBr) v: 3275 (N—H),
1733 (C=0), 1627 (C=N), 1508 (C=C), 748 (C—S—C)
em ;) HRMS caled for CyH7;N;O,S [M + H] ©:
408.09161, found 408.09167.

N-[4-(F 53 -3- ) M2 - - 4- 5 K I 17 (3g):
HO A, AR 78%, mp. 249~251 C, KMNVIE 15
min. '"H NMR (DMSO-dg) d: 7.16~7.22 (m, 2H, ArH),
7.29~7.36 (m, 2H, ArH), 7.43 (s, 1H, thiazole-H), 7.60~
7.67 (m, 4H, ArH), 7.79 (s, 1H, PhCH=), 8.04 (s, 1H,
N=CH), 8.51 (s, 1H, NH); IR (KBr) v: 3271 (N—H),
1716 (C=0), 1579 (C=N), 1508 (C=C), 727 (C—S—C)
em ~'; HRMS caled for C;oH,FN;0,S [M + H] " :
366.06938, found 366.06965.

N-[4-(8-FH A I 7y 17 32 -3- 2 M M- 2 - i ]-4- J K HH i
JFE(3h): A, PR 76%, mp. 248~250 C, KM
IFA] 18 min. "H NMR (DMSO-dg) 6: 3.94 (s, 3H, OCHs3),

Chin. J. Org. Chem. 2013, 33, 1108~1112
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6.97 (s, 1H, thiazole-H), 7.28~7.39 (m, 4H, ArH) ,7.16 (s,
1H, PhCH=), 7.80~7.89 (m, 3H, ArH), 8.11 (s, 1H, N=
CH), 8.52 (s, 1H, NH); IR (KBr) v: 3253 (N—H), 1704
(C=0), 1576 (C=N), 1508 (C=C), 754 (C—S—C) cm~
' HRMS caled for CpH4sFN;O0;S [M+H]": 396.07464,
found 396.07428.

N-[4-(F5 5. 2% -3 -5 E M -2 - BE - 3l 5L 4% S I (3i):
B AR, FRE 85%, m.p. 286~288 C, MVIE] 16
min. 'H NMR (DMSO-d,) d: 7.30~7.38 (m, 4H, ArH),
7.76 (s, 1H, thiazole-H), 7.87 (s, 1H, PhCH=), 8.07~8.23
(m, 4H, ArH), 8.26 (s, 1H, N=CH), 8.52 (s, 1H, NH); IR
(KBr) v: 3297 (N—H), 1714 (C=0), 1583 (C=N), 1508
(C=C), 748 (C—S—C) cm™'; HRMS calcd for CoH ,Ny-
0,S [M+H]": 393.06227, found 393.06248.

N-[4-(8- WA B Ay 5 38 -3 -k ) k-2 - 1-3-fif L O
WEIE3)): Tk, F2E 76%, m.p. 266~268 C, X
NI 18 min. 'H NMR (DMSO-dg) o: 3.94 (s, 3H,
OCH3), 7.31~7.40 (m, 3H, ArH), 7.73 (s, 1H, thiazole-H),
7.83 (s, 1H, PACH=), 8.08~8.22 (m, 4H, ArH), 8.43 (s,
1H, N=CH), 8.51 (s, 1H, NH); IR (KBr) v: 3243 (N—H),
1704 (C=0), 1576 (C=N), 1515 (C=C), 752 (C—S—C)
em ~'; HRMS caled for CyH;4sN4OsS [M + H] ©:
423.07576, found 423.07513.

N-[4-(F 55 -3-Fk) BE M2 - KL 1-4- 50K IR (3K):
FO R, PEER 97%, mp. 261~262 C, KMVIE 15
min. 'H NMR (DMSO-ds) d: 7.44~7.50 (m, 4H, ArH),
7.62~7.69 (m, 4H, ArH),7.85 (s, 1H, thiazole-H), 7.78 (s,
1H, PCH=), 8.06 (s , 1H, N=CH), 8.54 (s, 1H, NH); IR
(KBr) v: 3241 (N—H), 1731 (C=0), 1623 (C=N), 1508
(C=0C), 751 (C—S—C0O) cm” !, HRMS caled for CoH,;,Cl-
N;0,S [M+H]": 382.03634, found 382.03648.

N-[4-(8-FUAR LA 1 35 -3- 9 ME -2 - | -4- S K A g
FEQ@Y: EOFE, P75 75%, mp. 255~257 C, MV
i ] 16 min. "H NMR (DMSO-dg) d: 3.93 (s, 3H, OCHj),
7.65~7.68 (m, 3H, ArH), 7.74 (s, 1H, thiazole-H), 7.78 (s,
1H, PhCH=), 8.01~8.05 (m, 4H, ArH), 8.28 (s, 1H, N=
CH), 8.49 (s, 1H, NH); IR (KBr) v: 3284 (N—H), 1716
(C=0), 1658 (C=N), 1508 (C=C), 756 (C—S—C)
cm~'; HRMS caled for CyH4CIN;OsS [M + H] *:
412.04112, found 412.04104.

N-[4-(Fr 5. 3 -3-55) WE Mg -2-FE-3- FH A8 Bk 4- FR 3 oK
AR (3m): B A, =% 94%, mp. 227~229 C,
SV ISEE] 18 min. '"H NMR (DMSO-dg) J: 3.82 (s, 3H,
OCHs), 7.26~7.44 (m, 3H, ArH), 7.63 (s, 1H, thiazole-H),
7.88 (s, 1H, PACH=), 8.15~8.23 (m, 4H, ArH), 8.35 (s,

http://sioc-journal.cn/ 1111
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1H, N=CH), 8.54 (s, 1H, NH); IR (KBr) v: 3281 (N—H),
1716 (C=0), 1618 (C=N), 1508 (C=C), 756 (C—S—C)
em ~'; HRMS caled for CyH;sN;O,S [M + H] ©:
394.08224; found 394.08245.

N-[4-(8- A7 10 35 -3- 3 e M- 2 -3 )-3- FH 4 04
IR FEENR3n): Bk, 7% 81%, m.p. 208~
210 °C, MV HEA] 18 min. "H NMR (DMSO-dy) J: 3.84
(s, 6H, OCH3), 7.16~7.25 (m, 3H, ArH), 7.58 (s, 1H, thi-
azoleH), 7.69 (s, 1H, PhnCH=), 8.06~8.17 (m, 3H, ArH),
8.26 (s, 1H, N=CH), 8.54 (s, 1H, NH); IR (KBr) v: 3284
(N—H), 1733 (C=0), 1618 (C=N), 1508 (C=C), 750
(C—S—C) cm'; HRMS caled for C, H;;N;0sS [M+
H]": 424.09123, found 424.09142.
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