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One-Pot Synthesis and Biological Activity of
2-Acetamide-thiazole Derivatives under
Microwave Irradiation
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Abstract An efficient one-pot method is used to prepare a series of 2-acetamide-thiazole derivatives from a-bromoketone,
thiourea and acetic anhydride under microwave irradiation. The reaction procedures have the advantages of easy work up,
short time and simple operation. The products were identified by '"H NMR and IR spectra and elemental analysis. These

compounds exhibit good antimicrobial activities.
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Eq. 1.

RN
(0] S MW
\
+ + (CH5C0),0 —>\[ >—NHCOCH; (1)
R)K/Br HzN)LNHz s
1a~1h 2a~2h
aR= C6H5, b:R = p-CH3C6H4, c:R= p-CH3OC5H4,
d:R= p-HOC6H4, eR= p—C|C6H4, fR= p-N02C6H4

1 ZR5E
1.1 ERAZESEHMEE

ASEEG LA H AL A 2a B, HRIEET 4
PRI H s D S T3 0] S Y ()5
1.1.1  ZERE R & = 4700

LRI WA SN SO, [l s e s TR oA
200 W. HoE Bt SN a-YRAC I FNAT IR (1) B2 4 1
mmol, %% Z R BT T EE 0= SRS KRR 201
BFRE 50 1, 2, 3, 4, 5, 6 mL, i3/ &
82.1%, 84.8%, 89.9%, 89.0%, 87.5%, 76.6%. HiItLAI 4,
ZIRETHIE N 3 mL (31.7 mmol)IN = & . LIRETH
/T 3 mL B RV RESE AR, KT 3 mL B, &
IR 55 IS BEEARR 20 - 1) (1 AT 20 J LR, DRI P s
BRI R EOE R K. MOER QIR 3 mL A
{Es
1.1.2  fokdastoh R34 = £ 6978

fi] 52 FL A 26 A AR (7] SE 6 778, KUK B e
ST 250 100, 150, 200, 250, 300 W, FT 1587~ 2435
2 79.8%, 84.9%, 89.7%, 87.9 %, 85.5%. HHULTT W, ik
SR D RAE— VA P, B DRI R e, Y
DIRIEF] 200 W B, 7508 B m, PR TR = Rk
AHTBEAR, X REAE Tl I K & S BRI WY 11
KA, WOEPE AR TR 200 W.

ZE Bl L o-IRARER L GRIRFD £ BRI 4 IR,
TR RRE T 4Rk B 2- Ik g M T AL 0 1) ot
AR n(o-IRARET) @ n(BilR) © n(CREH)=1 1 :
31.7, THBAR ST DA 200 W.

1.1.3  #okda4t 5 & Hlhm #hat RS 69 3 v F 3k

W RE a-WRACE . BRNRFN 2 B2 HT 10 5 R S8 v,
)R R A B N 8 o S B — A B R 2a,
SRR I, WA T 1 h RN A RESER, PR A
77.2%. RS (200 W I T 8 min 2 M 5k 7] 5E B,
PN 89.9%, FH I T DL fukise mT Ak 2 )4 v 12 e N ) T
RRPEE,
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1.2 EERNT

7F IR &, th&Y7r 3451~3531 cm ™' Ju A
LI 55 B0 T ) o N—H 43R 5); 3058 ~3155
em ' IR A H B ARCE VT JE O S ER C—H IR 4Pk
&, £F 2967~2986 cm ' HHLAIW & K CH; () C—H
FIRAEIRZN, 75 1697~1722 cm™ ' 3t il P HE LA S
W8 C=0 M 4EdRs), 1618~1646 F1 1560~1572
em ' YR A HE IR FRD R iR 0 U e Sy 55 3K C = C 30 A%
R C=N 4RI, 729~773 cm™ ' Y0 1B P9 1 Hh 45
58 JE MR AU A IBE DRI - C—S—C IR HE R A U

7E 'TH NMR i1, NH IR ISIEAE 6 12.22~12.31
YN, 76 6 6.59~7.66 Z I HILM) 2 s 75 38 E 1
JRF IR, AE 6 2.18~2.23 HIBLA I K COCH; (1)
JI TR A U
1.3 SE¥EN

SRR R 25 mg/L(# 7] DMF), 28 A ED0 15 4 :
LR S TR (D) T2 ST R (L)~ 7N 2 AR 0 B
(D) 7N AR B9 18 (V) KRG ARG B (V). IR 6 &5
RRIA S B SR A B g is o, a5 WK
1.

I B 2R = (M Bl B AR — 0.5/85 77 L . 42 — 0.5) X
100%

#1 tb&Y 2a~2h HIETEE

Table 1 Antibacterial activities of compounds 2a~2h

Inhibition rate/%

Compd.

1 1T 11T v \%
2a 5.1 8.3 9.4 5.3 0
2b 0 0 0 0 0
2¢ 6.2 10.6 15.7 34.6 0
2d 5 0 0 0 0
2e 7.5 17.3 28.2 37.6 0
2f 0 7.8 6.9 6.2 0
2g 0 21.7 16.5 0 0
2h 0 7.6 8.5 0 0
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YA HAAN 0.5 cm.

2 WIS
2.1 B RIRF

NJLO7-3 BYSIG L HIM A, X-4 TR 25 A0 A
TE AR JEH R IE); WQF-510 41 46 i A% (KBr
JE J7); Perkin-Elmer 2400 % ¢ % 4> #71¢; BRUKER
AC-P600 (600 MHz) Y 1% fii 3 42 A (DMSO-ds k%571,
TMS KW bR). BT AR Ak 2 gl sk o b 2k
22 BirtkEY 2a~2h BIARK

¥ 1 mmol o-JRACHA, 1 mmol FRARA 3 mL LFRETF 4
25 mL ARG TR A5, B TR R A B 11
Wk, 200 W ST 5~15 min (TLC #RER), RN 584G,
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AHL, BT H AR, B, H AWK L V=1 4)FEL
i, 73 HARME A 2a~2h,

2- LR KL -4- TR LM (2a): PR 89.8%(SCHRAE
88.8%), MVI[A]: 8 min. FIEA[E A, mp. 209.4~210.5
COCEE 208~210 C); '"H NMR (DMSO-ds, 600
MHz) 6: 1.82 (s, 3H, COCH3), 7.31~7.33 (m, 1H, ArH),
7.41 (s, 1H, thiazole-H), 7.51~7.56 (m, 2H, ArH), 7.82~
7.84 (m, 2H, ArH), 12.27 (s, 1H, NH); IR (KBr) v: 3507,
3120, 2987, 1648, 1592, 1287, 745 cm . Anal. calced for
C11HoN,OS: C 60.53, H 4.62, N 12.83; found C 60.63, H
470, N 12.73.

2- LR F-4-%] F 2R L IBE R (2b): 77 2 80.7% (LR
B 81.0%), KMNIFTE]: 5 min. AR, mp. 202.5~
203.9 CCCHRED 204~206 C); '"H NMR (DMSO-d,
600 MHz) &: 1.98 (s, 3H, COCH3), 2.38 (s, 3H, CH;),
7.32~7.39 (m, 2H, ArH), 7.52 (s, 1H, thiazole-H), 7.71~
7.78 (m, 2H, ArH), 12.24 (s, 1H, NH); IR (KBr) v: 3518,
3152, 2958, 1653, 1578, 1302, 758 cm '. Anal. calcd for
C1oHN,08: € 62.04, H 5.21, N 12.06; found C 62.11, H
5.28,N 12.21.

2- £ T B8 K -4- 0F A AR RO E e (2¢): 7 &
85.2%(CCHREY 78.8%), S Wil IA): 8 min. [ €[ 44,
m.p. 283.4~284.8 ‘C(CCHR{E™ 287~288 C); 'H NMR
(DMSO-d;, 600 MHz) d: 1.82 (s, 3H, COCHs), 3.38 (s,
3H, OCHj), 7.01 ~7.08 (m, 2H, ArH), 7.12 (s, 1H,
thiazole-H), 7.73~7.79 (m, 2H, ArH), 12.02 (s, 1H, NH);
IR (KBr) v: 3489, 3143, 2976, 1646, 1562, 1304, 763
cm” L. Anal. caled for C;,H,N,0,S: C 58.05, H 4.87, N
11.28; found C 58.10, H 4.83, N 11.36.

2- LR BE-4- 0] FRHE L E M (2d): T2 2R 76.7%(L
BRAE®) 71.5%), SV 10 min. (1€ 4, mp.
2352~237.6 C(CHRME™ 235~237 “C); '"H NMR
(DMSO-ds, 600 MHz) 6: 2.18 (s, 3H, COCH3), 7.12~7.23
(m, 2H, ArH), 7.37 (s, 1H, thiazole-H), 7.65~7.73 (m, 2H,
ArH), 9.56 (s, 1H,OH), 12.18 (s, 1H, NH); IR (KBr) v:
3491, 3175, 3013, 1669, 1492, 1312, 757 cm . Anal.
calcd for C;H;(N,O,S: C 56.39, H 4.30, N 11.96; found C
56.48, H 4.42, N 11.82.

2- LR FE-4-5F FUORIEEME (2e): 77 86.3%(3CHk
1Y) 52.4%), [Nl 8 min. F K, mp. 252.6~
2542 COCHrME® 254~255 C); '"H NMR (DMSO-d,
600 MHz) &: 2.15 (s, 3H, COCH;), 7.40~7.48 (m, 2H,
ArH), 7.55 (s, 1H, thiazole-H), 7.83 ~7.88 (m, 2H,
ArH),12.16 (s, 1H, NH); IR (KBr) v: 3512, 3169, 2986,
1652, 1504, 1314, 806 cm'. Anal. calcd for C;;HyN,OS-
Cl: C 52.28, H 3.59, N 11.08; found C 52.17, H 3.72, N
11.16.
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2- IR IE -4 SE R TR E R (26): 7= 97.6% (3L
BRAE Y 75.0%), [R5 min. (1R R, mop.
303.8~305.7 ‘C(CHkME™ 306~307 ‘C); '"H NMR
(DMSO-ds, 600 MHz) 6: 2.18 (s, 3H, COCH3), 7.92~7.97
(m, 2H, ArH), 7.83 (s, 1H, thiazole-H), 7.87~7.92 (m, 2H,
ArH), 12.23 (s, 1H, NH); IR (KBr) v: 3484, 3162, 3025,
1639, 1554, 1352, 785 cm L. Anal. caled for C; HoN;0;S:
C 50.18, H 3.45, N 15.96; found C 50.25, H 3.34, N 15.82.

2- LR Fe-4-(F 535 -3- ) HEME (2g): 77K 83.5%,
SV TE: 10 min, 3% 34, mp. 203.2~204.8 C
CCHRE!® 205 °C); '"H NMR (DMSO-ds, 600 MHz) o:
2.18 (s, 3H, COCH;), 7.40~7.43 (m, 2H, ArH), 7.64~
7.66 (m, 2H, ArH), 7.97 (s, 1H, thiazole-H), 8.58 (s, 1H,
PhCH=), 12.31 (s, 1H, NH); IR (KBr) v: 3451, 3155,
2986, 1716, 1645, 1572, 754 cm . Anal. caled for
C4H oN,05S: C 58.73, H 3.52, N 9.78; found C 58.62, H
3.50, N 9.75.

2- Lo -4-(8- A L 7 35 -3- 2K WE M (2h): 1=
2 78.8%, SNIIAL 12 min; F@FE A, mp. 182.7~
183.6 ‘CCCHR{E" 185 C); 'H NMR (DMSO-ds, 600
MHz) §: 2.18 (s, 3H, COCHj3), 3.46 (s, 3H, OCH3), 6.59~
6.61 (m, 3H, ArH), 7.76 (s, 1H, thiazole-H), 8.42 (s, 1H,
PhCH=), 12.22 (s, 1H, NH); IR (KBr) v: 3517, 3058,
2967, 1697, 1618, 1560, 773 c¢cm ' Anal. caled for
CsHN,0,8: C 56.95, H 3.82, N 8.86; found C 56.87, H
3.75, N 8.83.
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