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Abstract In search of novel pyrazole amide compounds possessing good biological activities, a series of pyrazole amides
were synthesized by introducing thiazole unit into pyrazole ring via amido bond, based on the lead of tebufenpyrad. The title
compounds were structurually confirmed by 'H NMR, '*C NMR and elemental analysis. Preliminary bioassay displayed that
all the title compounds exhibited 100% insecticidal activities against Oriental armyworm at 500 pg/mL. At the concentration of
500 pg/mL, seven compounds showed 70%~100% mortality rate against Aphis medicaginis. In addition, three compounds
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had 40%~50% insecticidal activity against Tetranychus cinnabarinus at 500 pg/mL.
Keywords thiazole; pyrazole amide; synthesis; insecticidal activity
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AL BREL RE. PUEYIRE. PUMESEENES T
WAL i A A F R I K [ WE HUE (Thiametho-
xam) X IF B, L Ry EL . 2R SR HUE R R BTG
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pyrad)Xf /N Bl S R R R BRI AR
P24 6 Du Pont 7 ) BRI FTF K (& HUAK i
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EE R B AR, AR R R 2 B T 5 NS5+ 25
oy v Sk o 3 AR S AR D TE T2, AR e A S P
RERE RIS RAYNEERZEZ —, 1EZ8H 5
BT BB, SRSk, WEMRIRAE A IRIR, it
WE PR 5 A ) F - SR HER, FEAEEYE T ISR
5004k 5 T A A E AR PR, i Yang 20U i
TR I R S S A B, e FH R I A A M i 5 Ay v
BRI 53, & AT 2 A&7 D BRI AR R 1
AHGEM:, EYI D 78 5 mg/L W T X f 5% KR
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Figure 1 Chemical structures of compounds A~D, thiamethoxam, tolfenpyrad, tebufenpyrad and chlorantraniliprole and fenpyroxi-

mate
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Figure 2 Design of the title compounds 12
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12a R"= CHs, R?= 4-F; 12b: R' = CH3, R? = 4-Cl; 12c: R' = CHg, R? = 4-Br; 12d: R' = CH3, R% = 2,4-F,; 12e: R' = CH3, R? = 3,4-F,; 12f:
= C,Hs, R?= 4-F; 12g: R" = C,Hs5, R2= 4-Cl; 12h: R" = C,Hs, R? = 4-Br; 12i: R' = C,H5, R? = 2,4-F,; 12j: R' = C,Hs, R? = 2,4-Cly; 12k:
= C,Hs, R2=3,4-F5; 12I: R' = n-C3H;, R% = 4-Cl; 12m: R = n-C3H;, R2 = 4-Br; 12n: R" = n-C3Hy, R? = 2,4-F5; 120: R' = n-C3H;, R?=
2,4-CI2; 12p: R = 4-FCgH,, R? = 2,4-F; 12q: R" = 4-OCH3CgHy4, R% = 3,4-F,; 12r: R" = 2,4-Cl,C¢H3, R2=2,4-Cl,

B 1

HARGEY 12 16 Btk 2%

Scheme 1 Synthetic routes of the title compounds 12
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Table 1 Effects of reaction conditions on the synthesis of the
intermediate 8

#2 AFRBLARRT BARE S 12b & R 152

Table 2  Effects of reaction conditions on the synthesis of the
target compound 12b

Entry  Reductant 7 . Reductant Solvent  Yield/% Entry Base 11:5 Solvent  Yield/%
1 NaBH, 1:1 EtOH 52 1 Et;N 1:1 CH,Cl, 38
2 NaBH, 1:2 EtOH 63 2 Et;N 1:1.1 CH,Cl, 47
3 NaBH, 1:3 EtOH 65 3 Et;N 1:1.2 CH,Cl, 54
4 NaBH, 1:4 EtOH 78 4 Et;N 1:13 CH,Cl, 52
5 NaBH, 1:4 THF 70 5 Et;N 1:14 CH,Cl, 51
6 LiAlH,4 101 THF 49 6 Et;N 1:12 THF 45
7 LiAlH,4 1:2 THF 55 7 Et;N 1:1.2 CH;CN 40
8 LiAlH,4 1:3 THF 57 8 Pyridine 1.1 CH,Cl, 32
9 LiAlH,4 1:4 THF 61 9 Pyridine 1:1.1 CH,Cl, 38
10 LiAlH, 1:4 Et,0 58 10 Pyridine 1:12 CH,Cl, 46
11 Pyridine 1:13 CH,Cl, 43

A
1.2 HEYHIRERT 12 Pyridine 1:14 CH,Cl, 41
LM% 12h 9451, 533 "H NMR 1 °C NMR %4 13 Pyridine 1:12 THF 39
HEATIEHT. MALS712h [f) 'H NMR 3 A A H, CONH 14 Pyridine 1:1.2 CH3C11\I 33
15 K,CO 1:1.2 CH,C 36
BT 6 7.69 LABLIE B, WEMERR B EAE 6 7.46 LA e : L

- o - R 16 K,CO; 1:12 THF 32
WEHE A B, 4-Br BURZEIR EIUANEAE 6 7.77 #1755 5 17 K,CO; 1:12 CH,CN 30

BICAXE I H B, 5 CONH AHEHEM CH, PIAMNETE 6
4.98 VLG A B, MEREER N-F L B = ANETE § 4.16
PLEIE T A I, bR 3-f7 235 & CH, ANEALE 6
2.67 LADY B G H B, MEReIR 3-47 2,3 | CH; =44
£ 9 1.26 L= EIEHAHI; Mb&4 12h (15 °C NMR
BHREAE AT, BEE AR R T 5 fHoN 158.6, 5
CONH HHE#R CH, BRI+ 1 6 fHN 41.2, BEMEIR N-
BRI 710 0 9 40.8 MEMEIR 3-f7 2% F CH, %
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JET 0 6 15 19.2, WEMEIR 3-f7 2.3 b CH3 BT/ 6
fHH128.
1.3 RHEEM

MR IHECSE T B AL G 120~ 12 XD
(Oriental armyworm)ff17% HUEE, 57 40 F w5t 2L
SE T AR EY) 12a~12r XHF 31 (Aphis medicaginis)'5
KHP Wi Tetranychus cinnabarinus) 7% HUREREYE.
RIWLLEH, AP 12a~12r 15 500 pg/mL WK E R x¢
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R U R R OECR, HR BRI 100%, B &
e % HE 24 7 I ol e () 7 . I A R R TR
4 R'=CH; i}, R A 4-Br BB 12¢ 7 100 pg/mL
PO i R T R S D N KO N S R G
40%, T R FRILi r y ak, 7R R EERE R 20
pg/mL B, A 12¢ SR ERATIA 30% M3 KPR, 4
R'=n-C3H; I, R* ly 2,4-F, BUAA4 12n 7 100 pg/mL I}
PR BRI RFEEE A 30%, T 0F R 24 70 nbb i i 1) 77 28K,
&Y 120 75 20 pg/mL LT XTAE UTE 20%H) 4 B
WEE. B> HERMEEYILE 500 pg/mL it b s AR
AR BROR. 24 R'=CH, I, R* 4 4-Br BURY 12¢ X
ief B RBEER A 100%; 29 R'=C,Hs i, R* 2 4-F B
Y1 12f. R*N 4-Cl BURW 12g. R* A 2.4-CL B 125
So e HU) R KRR BN 0%, 100%F1 80%; 24 R'=
n-C3H; if, R* N 4-Br BURY) 12m 1 2,4-F, B4 12n
X ief BRI R A 80% AT 100%; &) 12p (R'=
4-FCeH,, R*=2,4-F)XFiF R th R BLH 70% 1% HUm .
AW 12¢. 12m F1 12n 7F 100 pg/mL & T Xt 2
H—ERARHRIER, HARIEE S 20%, 30%F130%. T
Gh, HErMEAY) 12¢. 12§ Al 12n 7E 500 pg/mL #EE T X}
E N R e R N < A Sy % |
50%, 40%Fl1 50%, FEAE T 2Ll e 1 2530, XN
A i Ak S WS L M T e 2 A0 A P R ST R AL T B B Y
S H .

2 i

BRI a5 R, Bl T 18 AN EUR
W P B (107 2R L M PR e AT AR, AR PR s R T,
HArb &40 12a~12r 7F 500 pg/mL W R AHkG A
100% M) A% HUE P, 33000 T X TR 247 751 b it fe 1 3% HRURECR.
b &% 12¢ F1 12n 7£ 100 pg/mL B RS di & B0 H — %2 (1)
FHIE T, HBER PN 40%81 30%; thE 12¢, 12f,
12g, 12j, 12m, 12n A1 12p 7E 500 pg/mL B X dF dUE 7R H
BRI, A& HEPE N 100%, 70%, 100%, 80%,
80%, 100%H1 70%; LAk, &4 12¢, 12§ 1 12n £ 500
pg/mL WK X R AP HAT 50%, 40%F1 50%FH 5% K
ROR. NEBIRC R T LLE W, Histb &Y
12¢ (R'=CH;, R*=4-Br). 12j (R'=C,Hs, R*=24-Cl,)
1 12n (R'=n-C3H,, R*=24-F)%J il ik (s e dgf iy
A st IR BON ISR AR, AR g5 R
15 7% HUG TR A

3 SCIEES
g5t

WAL RE . i 5@ BRUKER 400
MHz % #EILHRA(TMS AW AR) IR, A& B0 m i

3.1

£3  HIFLEY 12a~12r (15 HIETEGET: /%)

Table 3

Insecticidal activities of compounds 12a~12r (mortality/%)

Oriental armyworm

Aphis medicagini Tetranychus cinnabarinus

Compd.

500 pgemL ™" 100 pgemL™" 20 pgemL™" 500 pgemL™" 100 pgemL ™' 20 pgemL™' 500 pgemL™" 100 pgemL ™"
12a 100 0 — 0 — — 0 —
12b 100 0 — 0 — — 0 —
12¢ 100 40 30 100 20 0 50 0
12d 100 0 — 0 — — 0 —
12¢ 100 0 — 0 — — 0 —
12f 100 0 — 70 0 — 0 —
12¢g 100 0 — 100 0 — 0 —
12h 100 0 — 0 — — 0 —
12i 100 0 — 0 — — 0 —
12j 100 0 — 80 0 — 40 0
12k 100 0 — 0 — — 0 —
121 100 0 — 0 — — 0 —
12m 100 0 — 80 30 0 0 —
12n 100 30 20 100 0 0 50 0
120 100 0 — 0 — — 0 —
12p 100 0 — 70 0 — 0 —
12q 100 0 — 0 — — 0 —
12r 100 0 — 0 — — 0 —

Tolfenpyrad 100 50 40 — — — — —
Imidacloprid — — — 100 100 100 — —
Tebufenpyrad 50 0 — — — — 100 100

@« refers to not tested.
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X-4 A s A R TR AR ) E,; A
VI B BE 2 Waters SQD-2 R ACIIR; &4
) TE T EE 4 Yanaco-CHN CORDER MT-3 H 37t
F T AR, B TR 2 A4l
32 &M 1~5f6Eam

WA 1~5 FIE S SCIR[38), &9 6 18 K
ZITHER[39].
33 EMTHEMK

¥ a4k 6 (30 mmol). BRAEZ IR LEE(S5 mmol)
J% 80 mL Jo/K ZBEIIAN— R, A B R B 6~
10 h, 2 EI5(TLC)MRER SN F3ERE, RN eSS,
SRR SE T, FEAFI 50 mL K, 2R ZBEAE
H(60 mLX4), HHMETKRBRET G, Mgk
BEREE 7, AW 7 WTEERT PR, A%
LA 7 HIgEH, DIEUREE RPN 4-CL L& 94K
X, Wi L E LS AR AR A 7, 2E 70%. mp. 99~
101 “C; 'H NMR (CDCls, 400 MHz) o: 1.46 (t, J=8.42
Hz, 3H), 4.51 (q, J=8.40 Hz, 2H), 7.41 (d, J=8.42 Hz,
2H), 7.73 (s, 1H), 7.91 (d, J/=8.40 Hz, 2H). Anal. calcd for
C1,H,(CINO,S: C 53.84, H 3.77, N 5.23; found C 53.95, H
3.93, N 5.09.
34 EWMBHIERK

¥ 144 7 (18 mmol) K 100 mL JE/K ZEEMA— %
RO, vk Bide s, w228 i NI A BN (72
mmol), IN5EfE, LUK 3~6 h, RN FERNSE, M
SR 20 mL 7K, PR ERER T pH 22 7, #EENT
HE AR, ShEE R Ak 8, (ka8 ATE B TR1H
M. NEAIEAL S 8 HIZEH), DUEURE R* N 4-Cl
P&V NRE, & o ELS M A AaE K 8 /7%
78%. m.p. 98~100 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
5.00 (s, 2H), 7.39 (d, J=8.81 Hz, 2H), 7.45 (s, 1H), 7.82
(d, J=7.22 Hz, 2H). Anal. calcd for C;yHgCINOS: C
53.22, H3.57,N 6.21; found C 53.05, H 3.41, N 6.33.
35 EMINERK

A 8 (12 mmol) & 30 mL DMF i A S B,
VKR HCEE TR, 128 I = &S0 mmol), INiFE, =
BN 2~6 h, RMNZRE, BRMERGERET, Wk
R AN 20 mL 7K, FAAT NaHCOs i35 pH £ 8, i
BT HE A, S TR ek 9, A aifhn] B
MT T —P M.
3.6 A1 HERK

KA 9 (8 mmol). ARZR — F L fZ £ 2 (16
mmol) & 50 mL N,N-—H EHEEZ(DMF) I — & SR
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W, NsEs, =R 2~5 h, TLC BRBES N R,
MR G, ¥RBEENESG 200 mL KB, &
BTHEE, 24E. TarhEAs 10, A2aiilnr A
TGRS, K F T B 7S A TE] 448 10 (6 mmol). 80%7K
A (18 mmol) A& 30 mL Jo/K ZBEMA— S, I
SEJa, IAER N 3~6 h R M sE)n, Sidig. K4
AR FEE 11, TASIRALEBERNT 5 .
3.7 4-5-1,3-ZHEUR E-N-[(4- B R E g -2- 5 ) F
E]-1H-Le-5- At BE (12a~12r) 89 & X

FHEA 11 (4 mmol). = Zf%(5 mmol)Fl 25 mL —
KPR — B, KisFE T, e g2 1 hn
5 mmol HEfA 5 ) =& FHE(S mL)EWR. WinselE, =
B 6~12 h, TLC Wil MgERE. Eagdi)E, &l
PE WA FITS R AT S AT (DA R IR/ e Tk R e it
i, Viv=1:2)n 5558 Birb &% 12a~12r.

4-5-1,3- = F B -N-{[4-(4- 5 R FE ) e g 2 L 1 H
-1 H-MEMe-5- R Z (12a): AR, 725K 54%. mup.
160~162 °C; '"H NMR (CDCls, 400 MHz) J: 7.86~7.89
(m, 2H), 7.72 (s, 1H), 7.40 (s, 1H), 7.12 (t, J=8.80 Hz,
2H), 4.99 (d, J=5.60 Hz, 2H), 4.15 (s, 3H), 2.26 (s, 3H);
C NMR (100 MHz, CDCly) d: 166.3, 164.0, 161.6, 158.5,
154.2, 144.7, 130.5, 128.1, 128.0, 115.9, 115.7, 112.9,
108.9, 41.2, 40.7, 11.1; ESI-MS m/z: 365 [M+H]". Anal.
calcd for C;sH4CIFN,OS: C 52.67, H 3.87, N 15.36; found
C52.83, H3.99,N 15.21.

4-F-1,3- " F B N-{[4-(4- F A FE ) wE Mg 2- S H
-1 H-MEMe-5- R fZ (12b): e, P25 54%. mup.
147~149 °C; '"H NMR (CDCl;, 400 MHz) &: 7.83 (d, J=
8.40 Hz, 2H), 7.69 (s, 1H), 7.45 (s, 1H), 7.40 (d, J=8.40
Hz, 2H), 4.99 (d, J=5.60 Hz, 2H), 4.15 (s, 3H), 2.26 (s,
3H); *C NMR (100 MHz, CDCl;) 8: 166.4, 158.5, 154.0,
144.7, 134.2, 132.5, 130.5, 129.0, 127.6, 113.6, 109.0,
41.2, 40.8, 11.1; ESI-MS m/z: 381 [M+H]". Anal. calcd
for CieH14CLN,OS: C 50.40, H 3.70, N 14.69; found C
50.27, H 3.86, N 14.84.

4-50-1,3- B N-{[4-(4-TR ZEHL) e mp 2 - L
oy -1 H-MEMe-5- I EE i (12¢): B ELTE AR, P25 52%. m.p.
161~163 °‘C; '"H NMR (CDCl;, 400 MHz) &: 7.56 (d,
J=8.80 Hz, 2H), 7.49 (d, J=8.40 Hz, 2H), 7.46 (s, 1H),
731 (s, 1H), 4.82 (d, J=5.20 Hz, 2H), 4.14 (s, 3H), 2.25
(s, 3H); *C NMR (100 MHz, CDCl;) d: 166.4, 158.5,
154.1, 144.7, 132.9, 132.0, 130.5, 127.9, 122.4, 113.7,
109.0, 41.2, 40.8, 11.1; ESI-MS m/z: 425 [M+H]". Anal.
caled for C;sH4BrCIN,OS: C 45.14, H 3.31, N 13.16;
found C 44.98, H 3.43, N 13.01.
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4-50-1,3- " U E-N-{[4-(2,4- 50 R B mge k-2 - JL
ey -1 H-TH -5 F G e (12d): VR B O AR, PR R 50%.
m.p. 164~166 ‘C; '"H NMR (CDCl;, 400 MHz) J: 8.16~
8.23 (m, 1H), 7.67 (d, J=2.40 Hz, 2H), 6.89~7.00 (m,
2H), 4.99 (d, J=5.20 Hz, 2H), 4.16 (s, 3H), 2.26 (s, 3H);
C NMR (100 MHz, CDCLy) d: 165.3, 163.7, 161.4, 159.0,
147.9, 144.7, 130.9, 130.5, 117.5, 111.9, 108.9, 104.4,
41.1, 40.8, 11.1; ESI-MS m/z: 383 [M+H]". Anal. calcd
for Cy¢H;;CIF,N,0S: C 50.20, H 3.42, N 14.64; found C
50.06, H 3.25, N 14.79.

4-50-1,3- " H FE-N-{[4-(3,4- R EL)gEmE-2 - KL H
B -1 H-ME M-S F R B2 (12e): ¥R B G TEAE, P2 53%.
m.p. 173~175 °C; '"H NMR (CDCl;, 400 MHz) J: 7.58~
7.75 (m, 3H), 7.42 (s, 1H), 7.18~7.24 (m, 1H), 4.97 (d,
J=5.60 Hz, 2H), 4.15 (s, 3H), 2.27 (s, 3H); *C NMR (100
MHz, CDCl;) 0: 166.6, 158.5, 153.1, 151.8, 149.3, 144.7,
131.3, 130.5, 122.2, 117.7, 115.5, 113.8, 109.0, 41.2, 40.8,
11.1; ESI-MS m/z: 383 [M+ H]'. Anal. caled for
Ci6H5CIFN4OS: C 50.20, H 3.42, N 14.64; found C
50.33, H 3.58, N 14.50.

4-5-1-H F-3- L F-N- {[4-(4-F R FE e M2 - FE  H
By -1 H-MEme-s- R (12): A EREAE, PR 51%. mop.
115~117 °C; '"H NMR (CDCl;, 400 MHz) §: 7.59~7.62
(m, 2H), 7.47 (s, 1H), 7.24 (s, 1H), 7.12 (t, J=8.40 Hz,
2H), 4.82 (d, J=5.20 Hz, 2H), 4.15 (s, 3H), 2.65 (q,
J=17.60 Hz, 2H), 1.25 (t, J=7.60 Hz, 3H); *C NMR (100
MHz, CDCl;) 0: 164.0, 161.6, 159.5, 158.6, 151.4, 149.7,
130.5, 126.2, 123.9, 121.5, 116.3, 116.0, 108.2, 40.8, 39.9,
19.2, 12.8; ESI-MS m/z: 379 [M-+H]". Anal. calcd for
C7H,,CIFN,OS: C 53.89, H 4.26, N 14.79; found C 53.72,
H 4.15, N 14.94.

4-5(-1-F FH-3- 2 FE-N- {[4-(4-F R FL -2 - FE )
F - LH-MEmE-5-F B Z (12g): FHEEE, 723 55%. m.p.
149~151 ‘C; '"H NMR (CDCls, 400 MHz) §: 7.83 (d,
J=8.40 Hz, 2H), 7.69 (s, 1H), 7.45 (s, 1H), 7.40 (d, J=
8.80 Hz, 2H), 4.99 (d, J=5.60 Hz, 2H), 4.16 (s, 3H), 2.67
(q, J=7.60 Hz, 2H), 1.26 (t, J=7.60 Hz, 3H); *C NMR
(100 MHz, CDCl3) d: 166.5, 158.6, 153.9, 149.7, 134.2,
132.4, 130.5, 129.0, 127.6, 113.7, 108.2, 41.1, 40.8, 19.2,
12.8; ESI-MS m/z: 395 [M+H]'. Anal. caled for
C7H,sCLN,OS: C 51.65, H 4.08, N 14.17; found C 51.81,
H 3.93, N 14.04.

4-5-1-H FH-3- L F-N- {[4-(4-TR IR FE e 2 - FE  H
By LH-ME -5 R B2 (12h): R R, P2F 49%.
m.p.>280 ‘C; 'H NMR (CDCl;, 400 MHz) J: 7.77 (d,
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J=8.40 Hz, 2H), 7.69 (s, 1H), 7.55 (d, J=8.80 Hz, 2H),
7.46 (s, 1H), 4.98 (d, J=5.60 Hz, 2H), 4.16 (s, 3H), 2.67
(q, J=7.60 Hz, 2H), 1.26 (t, J=7.60 Hz, 3H); *C NMR
(100 MHz, CDCLy) 0: 166.4, 158.6, 154.1, 149.7, 133.0,
132.0, 130.5, 127.8, 122.3, 113.7, 108.2, 41.2, 40.8, 19.2,
12.8; ESI-MS m/z: 439 [M+H]". Anal. caled for Ci;H;6-
BrCIN,OS: C 46.43, H 3.67, N 12.74; found C 46.56, H
3.50, N 12.88.

4-50-1-H 32 2 L A N- {[4-(2,4- K KL ) e g -2
FETF R -1 H-ME M-S BR A (120): LA, PR 53%.
m.p. 153~155 °C; '"H NMR (CDCls;, 400 MHz) J: 8.17~
8.23 (m, 1H), 7.68 (d, J=2.40 Hz, 2H), 6.88~7.01 (m,
2H), 4.99 (d, J=5.60 Hz, 2H), 4.16 (s, 3H), 2.67 (q, J=
7.60 Hz, 2H), 1.26 (t, J=7.60 Hz, 3H); *C NMR (100
MHz, CDCl;) d: 166.6, 158.6, 155.0, 151.9, 149.8, 149.3,
130.5, 122.3, 117.6, 115.4, 113.8, 108.2, 41.2, 40.8, 19.2,
12.8; ESI-MS m/z: 397 [M+ H] . Anal. caled for
C7H,5CIF,N,OS: C 51.45, H 3.81, N 14.12; found C
51.31,H 3.92, N 14.27.

4-G-1-FE-3- 20 -N-{[4-(2,4- & R IE ) e mk-2 -
SRV -1 H-MEME-5- PR iz (12): o (o [l A, 7=
48%. m.p. 162~164 C; '"H NMR (CDCl;, 400 MHz) ¢:
7.93 (d, J=8.40 Hz, 1H), 7.84 (s, 1H), 7.67 (s, 1H), 7.50
(d, J=2.00 Hz, 1H), 7.33~7.36 (m, 1H), 5.01 (d, J=5.60
Hz, 2H), 4.16 (s, 3H), 2.66 (q, J=7.60 Hz, 2H), 1.25 (t,
J=17.60 Hz, 3H); °*C NMR (100 MHz, CDCl3) &: 165.3,
158.6, 150.4, 149.7, 134.3, 132.5, 132.2, 131.3, 130.5,
130.3, 127.4, 118.9, 108.2, 41.1, 40.8, 19.2, 12.8; ESI-MS
m/z: 429 [M+H]". Anal. caled for C;;H;sC3N,40S: C
47.51,H 3.52, N 13.04; found C 47.68, H 3.36, N 13.16.

4-50-1-H 3 3- 2 HE - N- {[4-(3,4- K KL ) e g -2-
BET Rk -1 H- 0k -5 FRE i (12K): R TR AA, PR AR
49%. m.p. 149~151 C; '"H NMR (CDCl;, 400 MHz) ¢:
7.68~7.75 (m, 2H), 7.60~7.63 (m, 1H), 7.42 (s, 1H),
7.18~7.24 (m, 1H), 498 (d, J=5.60 Hz, 2H), 4.16 (s,
3H), 2.67 (q, J=7.60 Hz, 2H), 1.25 (t, J=7.60 Hz, 3H);
C NMR (100 MHz, CDCl;) d: 166.8, 158.6, 153.0, 149.8,
131.2, 130.5, 122.3, 117.8, 117.6, 115.6, 115.4, 113.8,
108.2, 41.2, 40.8, 19.3, 12.8; ESI-MS m/z: 397 [M+H]".
Anal. caled for C;;H;sCIF,N,OS: C 5145, H 3.81, N
14.12; found C 51.62, H 3.67, N 14.03.

4-5-1-F FE-3- 1E P - N- {[4-(4- G IR L e e -2 - 3 ]
B - L H-mE -5 H BRI (121): A B TEAR, 72R 51%.
m.p.>280 ‘C; '"H NMR (CDCls, 400 MHz) J: 7.83 (d,
J=8.40 Hz, 2H), 7.69 (s, 1H), 7.44 (s, 1H), 7.40 (d, J=
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8.40 Hz, 2H), 4.98 (d, J=5.60 Hz, 2H), 4.16 (s, 3H), 2.61
(t, J=7.20 Hz, 2H), 1.66~1.72 (m, 2H), 0.98 (t, J=7.20
Hz, 3H); "C NMR (100 MHz, CDCl3) §: 166.4, 158.6,
154.0, 148.5, 134.1, 132.5, 130.5, 129.0, 127.6, 113.6,
108.6, 41.2, 40.8, 27.7, 21.9, 13.8; ESI-MS m/z: 409 [M+
H]". Anal. caled for C;gH;sCILN,OS: C 52.82, H 443, N
13.69; found C 52.68, H 4.59, N 13.81.

4-5(-1-F FE3-IE TR FE-N- {[4-(4- IR FR JE ) g k-2 |
FHJE L - -5 Rz (12m): (L TEE, P23 47%.
m.p. 122~124 ‘C; '"H NMR (CDCl;, 400 MHz) d: 7.77
(d, J=8.40 Hz, 2H), 7.70 (s, 1H), 7.56 (d, J=8.40 Hz,
2H), 7.46 (s, 1H), 4.99 (d, J=5.60 Hz, 2H), 4.16 (s, 3H),
2.61 (t, J=7.60 Hz, 2H), 1.66~1.72 (m, 2H), 0.98 (t, J=
7.20 Hz, 3H); “C NMR (100 MHz, CDCl;) &: 166.6,
158.6, 153.9, 148.6, 132. 8, 132.0, 130.4, 127.9, 122.4,
113.8, 108.6, 41.1, 40.8, 27.7, 21.9, 13.8; ESI-MS m/z: 453
[M+H]+. Anal. calcd for C;sHgBrCIN,OS: C 47.64, H
4.00, N 12.35; found C 47.50, H 4.16, N 12.22.

4-50-1-F -3 1E TR FE-N- {[4-(2,4- AR 5k )ge 2
BRI Ly -1 H-mE M-S R i (12n): BT A4, P23
50%. m.p. 135~137 “C; '"H NMR (CDCl;, 400 MHz) ¢:
8.16~8.22 (m, 1H), 7.67 (d, J=2.02 Hz, 2H), 6.88~7.00
(m, 2H), 4.98 (d, J=5.60 Hz, 2H), 4.16 (s, 3H), 2.61 (t,
J=17.60 Hz, 2H), 1.66~1.72 (m, 2H), 0.98 (t, J=7.60 Hz,
3H); *C NMR (100 MHz, CDCl3) §: 165.3, 163.6, 161.4,
158.6, 148.5, 147.9, 131.0, 130.5, 118.5, 117.5, 111.9,
108.5, 104.4, 41.2, 40.8, 27.7, 21.9, 13.8; ESI-MS m/z: 411
[M+H]+. Anal. caled for CgH;;CIF,N,OS: C 52.62, H
4.17,N 13.64; found C 52.47, H 4.33, N 13.76.

4-5-1-F FE-3- IE T JE-N- {[4-(2,4- G IR I ) BEmE-2-
SV L H-mE S F R (120): (LA, PR 52%.
m.p. 120~122 ‘C; '"H NMR (CDCl;, 400 MHz) J: 7.93
(d, J=8.40 Hz, 1H), 7.84 (s, 1H), 7.66 (s, 1H), 7.49 (d,
J=2.00 Hz, 1H), 7.33~7.35 (m, 1H), 4.99 (d, J=5.20 Hz,
2H), 4.16 (s, 3H), 2.60 (t, J=7.20 Hz, 2H), 1.66~1.71 (m,
2H), 0.97 (t, J=7.60 Hz, 3H); *C NMR (100 MHz,
CDCly) d: 165.3, 158.6, 150.4, 148.5, 134.3, 132.5, 132.2,
131.3, 130.4, 130.3, 127.4, 118.9, 108.6, 41.1, 40.8, 27.7,
21.9, 13.8; ESI-MS m/z: 443 [M+H]". Anal. calcd for
Ci1sH,7C5N,OS: C 48.72, H 3.86, N 12.62; found C 48.89,
H3.73,N 12.51.

4- 5 -1- F B -3-(4- R Tk )-N- {[4-(2,4- — 3 R Bk ) g
M2 JE 36 ) -1 - PR-S-F I (12p): (I Bl oA, F= R
48%. m.p. 172~174 ‘C;'H NMR (CDClLs, 400 MHz) §:
8.16~8.22 (m, 1H), 7.80~7.84 (m, 2H), 7.78 (s, 1H),
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7.69 (s, 1H), 7.12~7.17 (m, 2H), 6.89~7.01 (m, 2H),
5.02 (d, J=5.20 Hz, 2H), 4.25 (s, 3H); C NMR (100
MHz, CDCl;) d: 165.0, 164.2, 163.6, 161.7, 159.0, 158.4,
147.9, 145.6, 131.8, 130.9, 129.5, 126.9, 117.5, 115.7,
115.5, 111.9, 111.7, 107.3, 104.4, 41.3, 41.3; ESI-MS m/z:
463 [M+H]". Anal. calcd for CyH4,CIF5N,OS: C 54.49,
H 3.05, N 12.10; found C 54.33, H 3.20, N 12.23.

4-G0-1-F -3 (4-F AR R ORI ) - V- {[4-(3,4- 3K
FE D BE T L L 1 - RS- e (12q): R £ [
&, 72Z 50%. m.p. 129~131 “C; '"H NMR (CDCl, 400
MHz) 6: 7.88 (d, J=2.00 Hz, 1H), 7.70~7.76 (m, 3H),
7.59~7.63 (m, 1H), 7.43 (s, 1H), 7.18~7.25 (m, 1H),
7.01 (d, J=8.40 Hz, 1H), 5.01 (d, J=5.60 Hz, 2H), 4.24
(s, 3H), 3.95 (s, 3H); “C NMR (100 MHz, CDCl3) o:
166.4, 158.4, 155.2, 153.2, 151.7, 149.1, 145.0, 131.8,
131.3, 129.3, 127.0, 124.2, 122.7, 122.3, 117.8, 115.5,
113.8, 111.9, 107.2, 56.2, 41.3; ESI-MS m/z: 475 [M—+
H]". Anal. calcd for C,,H,,CIF,N,0,S: C 55.64, H3.61, N
11.80; found C 55.80, H 3.73, N 11.63.

4-5-1-F2E-3-(2,4- FUREL)-N-{[4-(2,4- 5 R &)
e -2 L FF R -1 - M- S- R R e (12r): (BB A, 7=
# 48%. m.p. 167~169 “C; '"H NMR (CDCls, 400 MHz)
8:7.91 (d, J=8.80 Hz, 1H), 7.85 (s, 1H), 7.75 (s, 1H), 7.53
(s, 1H), 7.49 (d, J=2.40 Hz, 1H), 7.31~7.34 (m, 3H,
ArH), 5.02 (d, J=5.60 Hz, 2H), 4.28 (s, 3H); *C NMR
(100 MHz, CDCl3) §: 164.8, 158.2, 150.4, 145.0, 135.9,
135.0, 134.3, 132.8, 132.5, 132.2, 131.2, 130.3, 129.8,
129.2, 128.3, 127.4, 127.1, 119.0, 109.8, 41.5, 41.2;
ESI-MS m/z: 545 [M+H]+. Anal. calcd for C,H;;Cls-
N,OS: C 46.14, H 2.40, N 10.25; found C 46.31, H2.15, N
10.39.

4 Bi#1 8 (Supporting Information) H bk &4 12a~
12r FIRZRESCIR S0 A Bt X e kL aT DL G 2% A
A F] WX 3k (http://sioc-journal.cn/) b F %,
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