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A N-ERACARE-2- A B AR e XU SR & R B Y& 1
Mk xAmE  ITE FI4°

(BT R A B T R AN R s s A2 DRGSR L ORE) - R 300071)

THE T O me Stk pe () 48 PR IBE S 0K R I R 25 7y 450, SR “TRESRE AL Msems, DL 2-5-3-FUEnknE A1 4-
TR 3,5 F BRI P A R 0 TR, T B 1 14 NS HHT B N-HRA QAR -2- e SE AR e e 2 A & 4. J@id 'H
NMR. PC NMR Fl HRMS X Hifb AT T S5 MR AE. WD AEWm RS R R, B s & 7E 200 mg/L #KE F
KL HA PR B, Jof N-[4-50-2-( LR 3 P 5 )-6- H R AL ]-2-(3,5- - k- 1 H-PHE M- 1- 5 ) MR i (1) %o 2R 7
K (Mythimna separata Walker)E G 70%MIEFEE,; M -EWTE 50 mg/L WREE T X3R5 8U% W (Physalospora
piricola) &M 99 B (Alternaria solani Sorauer)FE I H BT HIAR G, HoA 2-(4-1R-1H-MEME-1-35)-N-[2-CGr A & 3
FR It 3 )-4-T-6- R S 2R L VI A (L) RN 2-(4-VR- 1L H-PHE PR 1-38)-N-[4- 51 -2-( £ 38 P I 225 )-6- FFY 358 2 R R e (Th) xof 3 2R
F LU A (KA 2250 BB B 62.9%F1 54.3%, 2-(4-18-1H-MEMe-1-J5)-N-[4-50-2-(1F 74 28k FR 5 256 ) 24 B 1 00 75k iz (1)
o} I B LA 54.5% AN, W ALEE RS R R 2-ntk e SR R AT AR IR AR ARt T B E S R
R 2-MEPREEMRmE R AR AR HETE; R E

Synthesis and Biological Activities of Novel N-Substitutedphenyl-
2-pyrazolylnicotinamides

Shang, Junfeng Liu, Qiaoxia Wang, Baolei”* Li, Zhengming™
(State Key Laboratory of Elemento-Organic Chemistry, Collaborative Innovation Center of Chemical Science and
Enginneering (Tianjin), College of Chemistry, Nankai University, Tianjin 300071)

Abstract Based on the agrochemical structure of anthranilic diamides, fourteen novel N-substitutedphenyl-2-pyrazolyl-
nicotinamides were conveniently synthesized with 2-chloro-3-cyanopyridine and 4-bromopyrazole or 3,5-dimethylpyrazole as
starting materials, via an “acyl transposing” design strategy. Their structures were characterized by 1H NMR, 13C NMR and
HRMS. The preliminary bioassay tests indicated that most of these compounds exhibited obvious insecticidal activity at the
test concentration of 200 mg/L, among which N-(4-chloro-2-(ethylcarbamoyl)-6-methylphenyl)-2-(3,5-dimethyl-1H-pyra-
zol-1-yl)nicotinamide (Il) possessed a 70% mortality rate against Mythimna separata Walker; some of the compounds dis-
played favorable fungicidal activities at 50 mg/L towards Physalospora piricola and Alternaria solani Sorauer, especially
2-(4-bromo-1H-pyrazol-1-yl)-N-(2-(cyclopropylcarbamoyl)-4-iodo-6-methylphenyl)nicotinamide (If) and 2-(4-bromo-1H-
pyrazol-1-yl)-N-(4-chloro-2-(ethylcarbamoyl)-6-methylphenyl)nicotinamide (Ih) against Physalospora piricola, and 2-(4-
bromo-1H-pyrazol-1-yl)-N-(4-chloro-2-(propylcarbamoyl)phenyl)nicotinamide (Id) against Alternaria solani Sorauer had
growth inhibitory rates of 62.9%, 54.3% and 54.5%, respectively. These research results provide important reference for the
further study of novel 2-pyrazolylnicotinamide derivatives.

Keywords 2-pyrazolylnicotinamides; synthesis; insecticidal activity; fungicidal activity
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B JE T 52 RS HFR) 32 B A8 — W B SR AN 4R
FH I R R I K, /\ﬁi%riﬁﬁﬁnujjﬁhiﬁiﬂﬁm
G BRI, g0 1 FTR. SRR e R Hu
FEAESE IR 2%, SRR RIA S 1S, i A B e 4
R, JCHAE A B —— 5 W E S P 1A 78 7 P 408 PR B
HEIR RSy 145, DO ARIR R P I R IR & BAEAE
T 5~6 LA RSP T REWIZ A
WP RIE AR 2B rh 26 S 0 =R X A U, R AT
AR DL 2 N-IENE SR AT A9, ANDCRA i 2
AR MO LR A R S R A
MU AR SR MR B I RS R AR T AR B
Bt E R ASIG P, RESERNLEY, B
Wl 2 s “BREERE ALY SRS, RIRSEAE dy it e e
M BIMENERS L, 3 e (A B ) & 7 3045 28T Y 2t
WS IR PR TRLAAS, E T 5 IR Z B B R AT A9, [
I 12 2 G R I e LB B R 2 TR A ) AT 2 e
FEOF IR s 1T, S e S T R 2 G A
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Figure 1 Structures of commercial insecticides of flubendia-
mide and chlorantraniliprole
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Figure 2 Design of the title compounds Ia~1In
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Scheme 1 Synthetic routes of the intermediates 4a~4b and the target compounds Ia~1Ij
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[l (DMF)ES 7], BB SR AE R, 300 I S A% AR B il 46
155 2-(HUAC I M- 1-FE) R A 3a~3b, S2I6 & BN\ /> &
WAL REIE KBS R = R (P4 = 40% /2 47). LMk IS4
G aA 3 FER AN KIA I KR, B DR IRIR L 15
B 2-(HUACHE Me-1-J5) HBS 4a~4b. HE/{A 4a 5EFELR
I EAR R N IS EE R 5a, TSR BRI SR AR =
IR — AR E A R R 40 R T e 1k
N3 E] H bR LA Ta~Tj.

Hirth &%) Ik~In )& 200 Scheme 2 Fiaw,
HriE i 4b 5 2-FFE-5-5-3- F L I F IR 4 It &0/t
e/ L HEAR R AR, 19 B0 v i e 3 2K IR [d][ 1,308
WA r R 44 7, 3R Ik N R R R SR AR BRI
PR AR BARE S Tk~In. (L&Y Ta~In M558
¥4 '"HNMR. “C NMR 1 HRMS #E4T#iIF.

1.2 EYRSEILE ST

HARLAY Tk~1In ) 'H NMR 1308 (e
BRI s W, B —ME 6 6.05 &idi. Histh&ED
Ta~Tj () 'H NMR 1 87 (e SR i AN B B0 s 1,
T 2B R —IAE 6 8.70 A1 7.83 A4, AN, &RV S
Y1 Ta~TIn MEREIR _EMEH TAHEMR A K2 RO H 78

Me Me

[( NH Me

J 2 [<

N \

Me™ ™y Me /N,N o
cl COOH

N~ ~COOH P
| MeSO,Cl, Py, MeCN N
¥ |

4b 7

K dd . B T A Ij 4h, tbA9) Ta~In FIPENIEIRE
(CONH) AL £ F8 —RETE 6 10.00~10.08 Fl1 8.25~8.41
4. A Ta~In (19 °C NMR B Ti F1 1§ 4 BAT B4 g
RIRIEIR(C=0), WA —MRAE § 165.5~167.8 F
164.7 245, SR Ti A1 0 450000 — M 3E(C=0),
o B FL B A S R s (R A L B O, LR T RE T
2 B AHT B 55 B 22 BERCRANE, AR il AL T3 = 3
Ak, B 6 149.6 (1) A1 150.1 (Ij).
1.3 EYNEMMNRER BRI X R D

1T B A Ta~In 4R 7R 5 Fh
BEARHE P00 W A, S5 RERHIE 200 mg/L Wik
WEET, ZRIKZEAEY R — € 14 BiE T,
For b &4 16 2R 77 R SR 2R HUE M 70%. A9 ROR
ZOPTATEL, RS R* J X —5E I, M MEER 00 SE B
AL AW % B HEAE T Br NEURIE 4L &9 (In> Te;
I1>Th); R* A1 X —5E i, RY /ML BRI 16 &35
HALT R' A KRABHECIE Ak & (1a>1h; Ib=Ic=
Te=0). {HAREME, R AG W RGN &Y
Ij [3,5-(CF3) [t R ILH B2 198 By, 1MAE 50 mg/L
MERIKE R, iZR5MEEY Ta~In (3 i (25.7%)4F, %t

Ik: R* = Me;
Il: R = Et;
Im: R* = n-Pr;

Me R4 X In: R*= n-Bu

B2 HARMEAED) Ik~In 86 UL

Scheme 2 Synthetic route of the target compounds Ik~1In

R HBEY T KEDEE

Table 1 Biological activities of the title compounds I

A HIEPEEBEE /%, 200 mg/L)

5 AR B PE T 1 2R /%, 50 mg/L)

Compd.

RITHE R HINHEWmE  VERRLUEE ARNEE  DEAERE B RERE

Ia 45 26.1 51.4 25.0 12.5 50.0
b 0 21.7 45.7 25.0 18.8 31.8
Ic 0 26.1 48.6 313 15.6 40.9
Id 25 21.7 40.0 313 14.1 54.5
Ie 0 17.4 40.0 313 12.5 273
If 10 13.0 62.9 25.0 12.5 36.4
Ig 55 17.4 48.6 18.8 15.6 40.9
Th 20 13.0 543 313 15.6 45.5
Ti 10 47.8 25.7 313 15.6 40.9
Ij 55 30.4 45.7 25.0 12.5 45.5
Tk 40 21.7 48.6 25.0 14.1 36.4
|| 70 17.4 45.7 12.5 15.6 50.0
Im 0 21.7 45.7 18.8 18.8 31.8
In 45 21.7 48.6 313 17.2 36.4
SR 100 nt” nt nt nt nt

ELR nt 84.0 63.6 88.5 73.1 58.8

“ nt=not tested.
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SESLEC LU B IR RS TEER ARG, 1E 40.0%~62.9%2
6], Hrp I AT Th 73 A S 62.9%F1 54.3%, S5XIRZGH
BH(63.6%)id M ET; &Y Ta. Ie. Id. Ig. Th. Ii.
Ij A0 %2 A5t S B A 2R 7E 40.9%~50% 2 [H],
WAL T X6F 1 245 1 1375 (58.8%) IR R T RSB B 4h, % 25
ARG 5 TR 25 . A6 AE A RN /N 32 7 B — o B
HI 3 I HE A 22 A Vs

2 ZEig

2T VL e A b s Y 408 R T R B B Rk 2
Iy FEER, SRR CBRIEEREAL” 1 SRmE, T A B
G TT ARG BH A 2-M MM R b T A4 BRI A T
14 NEERPHTAUR N-BUAR IR FE -2k e L IR Bk e H At
&%), i83d "TH NMR. °C NMR 1 HRMS X1k &5
17T GRHIRAE, I35 B A AT 7 2% AR B S 1
MR, 5 REH, 76 200 mg/L KJE T, Hisb k£
HA B AR R TE. 1E 50 mg/L MIKE T, #5>
B 46t S 56 S0 B RT3 A5t 595 05 A R 0 HE AT )
APTETE. XL T R4 TR AL 2- e AR e 2
TR AR T BES (G L.
3 IS
3.1 {ERSW

Va5 X4 B0 B BAUE sl e AR R
FUAER A PR AR, W AR IR A R R ) e
A BRUKER AVANCE-400 MHz & # i 3t 4 X
(BRUKER A7), DMSO-ds A¥7, TMS NHFF; =5
53 W 5E F Varion 7.0T FTICR-MS, ESI-FTICR !5
A (3EE IONSPEC A H)); HEMriEky H 24200~
300 H). FrHGRIAR E oA al, AR TR 2 b HE.
i E] {4 6a~6h $MESCHER[18]77 VA Hk.
3.2 ZLWHE
3.2.1 a4k 3 agA R

E 250 mL R RSN 4-J80EM0.1 mol)Ek,
3,5- " FHEREME0.1 mol)Fl 2-5(-3-FFL N IE(0.15 mol,
20.8 g), FEINA 80 mL DMF 1E# 7, HiFE IR ERET
(0.2 mol, 27.6 g) THALHH(0.15 g). W [ BVE AWkl
W7 h, BH, FEZARRZE KIS DMF, 1545 B AR,
B, BN 150 mL & H b/ 80U FZK e 2~3 X,
A HUAHE TR R BN T, 0 BRIV 7 515 2 ik R
Y, R R Ole—A Bk E 45 515 5] 3a & A2
TR ZER(V - V=8 DEEHT 3b.

2-(4-V5-1H-NEE M- 1-JE) R I (3a): B3 (B A4, P=3
75%, m.p. 160~162 C;'H NMR (400 MHz, DMSO-dy)
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o0: 8.83 (s, 1H, Pyrazolyl-H), 8.77 (dd, J=4.8, 1.6 Hz, 1H,
Pyridyl-H), 8.53 (dd, /=8.0, 1.0 Hz, 1H, Pyridyl-H), 8.12
(s, 1H, Pyrazolyl-H), 7.62 (dd, J=28.0, 4.8 Hz, 1H,
Pyridyl-H); HRMS (ESI) caled for CoH¢BrN, [M+H]"
248.9776, found 248.9776.

2-(3,5- Bk LA e -1 - 28 ) RS (3b): 1 LT 4
FEE53%. mp. 122~124 C; '"H NMR (400 MHz,
DMSO-dg) o: 8.76 (dd, J=4.8, 2.0 Hz, 1H, Pyridyl-H),
8.50 (dd, J=38.0, 2.0 Hz, 1H, Pyridyl-H), 7.59 (dd, J=7.6,
4.8 Hz, 1H, Pyridyl-H), 6.21 (s, 1H, Pyrazolyl-H)), 2.46 (s,
3H, Pyrazolyl-CHj3), 2.22 (s, 3H, Pyrazolyl-CH;); HRMS
(ESI) caled for C;H N, [M+H]" 199.0984, found
199.0982.

322 Ik 4 694K

7E 250 mL BRI HIE A 3 (48.2
mmol). ZE (60 mmol, 2.4 g)F1 90 mL 7K. K [ iR
EYT 80~90 CHIFERN 5 h, LB FEAKE TR, 5
HrHE=iE, HOROBAER—RyHKE, Hk
IR 2 pH 1~2, #hIEHT A, Kok, T, 5
HE A 4.

2-(4-VR-1H-MEWE-1-JE) AR (4a): L Bg Cufll ik, %
85%. m.p. 204~206 ‘C; '"H NMR (400 MHz, DMSO-d;)
0: 13.33 (s, 1H, COOH), 8.69 (s, 1H, Pyrazolyl-H), 8.57~
8.63 (m, 1H, Pyridyl-H), 8.10~8.16 (m, 1H, Pyridyl-H),
7.91 (s, 1H, Pyrazolyl-H), 7.54 (dd, J=7.6, 4.8 Hz, 1H,
Pyridyl-H); HRMS (ESI) calcd for CoH;BrN;0, [M+H]"
267.9722, found 267.9719.

2-(3,5- . AL -1 H- M M- 1- 355 ) R R (4b): 3% B €0
&, P7E 82%. m.p. 158~160 C; 'H NMR (400 MHz,
DMSO-dg) 6: 13.11 (s, 1H, COOH), 8.61 (dd, J=4.8, 1.6
Hz, 1H, Pyridyl-H), 8.15 (dd, J=7.6, 1.2 Hz, 1H, Pyridyl-
H), 7.52 (dd, J=7.6, 4.8 Hz, 1H, Pyridyl-H), 6.07 (s, 1H,
Pyrazolyl-H), 2.35 (s, 3H, Pyrazolyl-CH3), 2.13 (s, 3H,
Pyrazolyl-CH;); HRMS (ESI) calcd for C;;H;pN3;0, [M+
H]" 218.0930, found 218.0927.

323 FIA4k Sa 69E

£ 100 mL ¥R ECKE I A I H ] 44 4a (1.5 mmol).
20 mL FJ = SH b R BB (3 mmol). IREVIHHE 5
min &, FOIA 3 ¥ DMF, gFmgks: T =i N bt R M
4 h. PR RRIE R AOd B AL A, SRS Sa B
an(FREEAER), B T TP OB
324 BARLA Ia~1j 696 %

Hh ] 6a~6h BY 2- 1 JE-4-(2--LHUA 56 ) Kk i Bl 3,5-
T(EHEFE) RS mmol)F1 = 2% (1.5 mmol) iR T
30 mL FR Sk, DU EE T v o e SUR
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i (Sa)EAET 7 mL TR GV, WinsE A,
SEAE VKIS T Gk PE 30 min, [ ARTH 2 SR 4k Sk
4 h, HEIEHT I AR A AR R B E, =
AFFE(10 mL X 3) PRI H AR LAY (AL #7745
B EY4 Tas Ib. Te. If. Ig A1 Th); TCE AT H Y
DR VR P A Sh BR VA . T AR R S AN VA VR A K TR, T
FTCKIRBR BN T4, WL, SRt Eiraite s B bs
eGP A3 5 A B S0 Tew 1d. Ti #1Tj).

2-(4-TR -1 H-NH -1 -3 )-N-(4-5-2- F 3k-6-(F A 3 Y
T 5 R L IR e e (Ta): I BB T, 72 26 81%, m.p. 265~
266 C; "H NMR (400 MHz, DMSO-d,) 6: 10.08 (s, 1H,
CONH), 8.69 (s, 1H, Pyrazolyl-H), 8.60 (d, J=4.4 Hz, 1H,
Pyridyl-H), 8.31 (d, J=4.4 Hz, 1H, CONH), 8.14 (d, J=
8.4 Hz, 1H, Pyridyl-H), 7.83 (s, 1H, Pyrazolyl-H), 7.61
(dd, J=7.6, 4.8 Hz, 1H, Pyridyl-H), 7.48 (s, 1H, Ph-H),
7.36 (s, 1H, Ph-H), 2.71 (d, J=4.4 Hz, 3H, NH-CHj,), 2.32
(s, 3H, Ph-CH3); *C NMR (101 MHz, DMSO-d;) 6: 167.1
(C=0), 164.9 (C=0), 149.6, 147.1, 142.3, 139.6, 139.4,
136.2, 133.1, 131.5, 130.8, 129.7, 125.8, 125.6, 123.2,
96.1, 26.7, 18.3; HRMS (ESI) calcd for C3H;4BrCIN5O,
[M—H]~ 446.0019, found 446.0025.

2-(4-TR-1H-ME M- 1-35)-N-(4-5-2- (7 TH & 2 FH
F)-6-H LRI M BEZ (Ib): A B EE, 72K 86%,
m.p.>280 C; 'H NMR (400 MHz, DMSO-d;) : 10.04
(s, IH, CONH), 8.68 (s, 1H, Pyrazolyl-H), 8.59 (dd, J=
4.8, 1.6 Hz, 1H, Pyridyl-H), 8.25 (d, J=7.6 Hz, 1H,
CONH), 8.15 (dd, J=7.6, 0.8 Hz, 1H, Pyridyl-H), 7.83 (s,
1H, Pyrazolyl-H), 7.61 (dd, J=7.6, 4.8 Hz, 1H, Pyridyl-
H), 7.47 (d, J=2.0 Hz, 1H, Ph-H), 7.32 (d, J=2.4 Hz, 1H,
Ph-H), 3.90 ~4.05 (m, 1H, CH(CHs),), 2.32 (s, 3H,
Ph-CH3), 1.10 (d, J=6.4 Hz, 6H, CH(CH,),); °C NMR
(101 MHz, DMSO-d,) d: 165.8 (C=0), 164.7 (C=0),
149.4, 147.1, 142.2, 139.5, 139.2, 136.4, 133.0, 131.4,
130.6, 129.5, 125.9, 125.7, 123.3, 95.9, 41.4, 22.6, 18.3;
HRMS (ESI) caled for CyH;sBrCINsO, [M — H] ~
474.0332, found 474.0335.

2-(4-TR-1 H-ME - 1-3)-N-2- (U T & 3k H R 3 )-4- (-
6- F 5k % B ) IR Bk i (Te): A (B & 44, 7% 83%, mup.
249~251 °C; '"H NMR (400 MHz, DMSO-d) d: 10.00 (s,
1H, CONH), 8.68 (s, 1H, Pyrazolyl-H), 8.59 (dd, J=4.8,
1.6 Hz, 1H, Pyridyl-H), 8.14 (dd, J=7.6, 2.0 Hz, 1H,
Pyridyl-H), 7.91 (s, 1H, Pyrazolyl-H), 7.83 (s, 1H,
CONH), 7.60 (dd, J=7.6, 4.8 Hz, 1H, Pyridyl-H), 7.44 (d,
J=2.0 Hz, 1H, Ph-H), 7.28 (d, J=2.4 Hz, 1H, Ph-H), 2.32
(s, 3H, Ph-CH3), 1.32 (s, 9H, C(CH;);); C NMR (101
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MHz, DMSO-ds) 0: 166.5 (C=0), 164.7 (C=0), 149.4,
147.2, 142.2, 139.3, 139.1, 137.6, 132.7, 131.0, 130.5,
129.5, 126.1, 125.8, 123.2, 95.9, 51.2, 28.9, 18.3; HRMS
(ESI) caled for CyH,BrCINsO, [M —H]  488.0489,
found 488.0490.

2-(4-T-1 H-MH - 1-38)-N-(4- 50 -2-(1E P9 & 3 FH e 3 )
IR S i (1d): A B A, 22 88%, mup. 203~
205 ‘C; '"H NMR (400 MHz, DMSO-dj) 6: 11.60 (s, 1H,
CONH), 8.83 (t, J=5.2 Hz, 1H,CONH), 8.76 (s, 1H, Py-
razolyl-H), 8.65 (dd, J=4.8, 1.6 Hz, 1H, Pyridyl-H), 8.44
(d, J/=8.8 Hz, 1H, Ph-H), 8.19 (dd, J/=7.6, 1.6 Hz, 1H,
Pyridyl-H), 7.80 (d, J=2.0 Hz, 1H, Ph-H), 7.78 (s, 1H,
Pyrazolyl-H), 7.58~7.63 (m, 2H, Ph-H, Pyridyl-H), 3.11
(dd, J=12.8, 6.4 Hz, 2H, CH,CH,CH3), 1.43~1.52 (m,
2H, CH,CH,CHjy), 0.85 (t, J=7.6 Hz, 3H, CH,CH,CH,);
BC NMR (101 MHz, DMSO-dg) d: 167.0 (C=0), 164.6
(C=0), 150.2, 146.8, 142.8, 139.6, 138.0, 132.0, 129.7,
128.2, 127.4, 124.9, 123.6, 123.5, 123.1, 96.2, 41.6, 22.4,
11.9; HRMS (ESI) caled for CjoH;¢BrCINsO, [M—H]~
460.0176, found 460.0175.

2-(4-VR-1 H-ME M- 1-3E)-N-(2-(1E T & JE H i 3 )-4-
F-6-F IR WML L (Te): A EEA, 77 89%, m.p.
267~268 ‘C; "H NMR (400 MHz, DMSO-dj) 6: 10.06 (s,
1H, CONH), 8.69 (s, 1H, Pyrazolyl-H), 8.59 (d, /=4.8 Hz,
1H, CONH), 8.38 (t, J=5.2 Hz, 1H, Pyridyl-H), 8.13 (d,
J=17.6 Hz, 1H, Pyridyl-H), 7.82 (s, 1H, Pyrazolyl-H), 7.61
(dd, J=7.6, 5.2 Hz, 1H, Pyridyl-H), 7.48 (s, 1H, Ph-H),
7.33 (s, 1H, Ph-H), 3.17 (dd, J=12.8, 6.8 Hz, 2H,
CH,CH,CH,CH3), 2.32 (s, 3H, CH3), 1.40~1.48 (m, 2H,
CH,CH,CH,CHj3), 1.20~1.35 (m, 2H CH,CH,CH,CHj3),
0.83 (t, J=7.2 Hz, CH,CH,CH,CH3); *C NMR (101
MHz, DMSO-ds) 0: 166.6 (C=0), 164.8 (C=0), 149.4,
147.1, 142.3, 139.6, 139.4, 136.4, 133.0, 131.5, 130.7,
129.5, 125.8, 125.6, 95.9, 59.3, 31.4, 20.0, 18.4, 14.2;
HRMS (ESI) caled for C,HyBrCINsO, [M — H] "~
488.0489, found 488.0490.

2-(4- V-1 H-ME M- 1 -3 ) - N-(2- (K P 2 3k T k3 )-4-
fift-6- R JE I R BE i (1): (1 (il ik, P22 83%, m.p.
>280 ‘C; '"H NMR (400 MHz, DMSO-ds) d: 10.03 (s,
1H,CONH), 8.69 (s, 1H, Pyrazolyl-H), 8.60 (dd, J=4.4,
1.2 Hz, 1H, Pyridyl-H), 8.41 (d, J=4.0 Hz, 1H, CONH),
8.17 (dd, J=7.6, 1.6 Hz, 1H, Pyridyl-H), 7.83 (s, 1H, Py-
razolyl-H), 7.76 (s, 1H, Ph-H), 7.62 (dd, J=7.6, 4.8 Hz,
1H, Pyridyl-H), 7.57 (s, 1H, Ph-H), 2.68~2.78 (m, 1H,
CH(CH,),), 2.27 (s, 3H, Ph-CH3), 0.61~0.68 (m, 2H,
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CH(CH,),), 0.49~0.56 (m, 2H, CH(CH,),); *C NMR (101
MHz, DMSO-ds) 6: 167.8 (C=0), 164.7 (C=0), 149.4,
147.0, 142.3, 140.3, 139.6, 139.3, 136.5, 134.3, 133.8,
129.5, 125.7, 123.2, 959, 91.9, 46.0, 23.3, 18.0, 6.1;
HRMS (ESI) caled for CyH¢BrINsO, [M — H] ~
563.9532, found 563.9532.

2-(4- TR - 1 H-NH 8 - 1= F5E )-N-(4- P -2-( 57 T4 3 P G
5Ey-6-FH I FIEL) B IZ (Ig): AT, 72F 90%, m.p.
>280 ‘C;'H NMR (400 MHz, DMSO-dj) 6: 10.03 (s, 1H,
CONH), 8.68 (s, 1H, Pyrazolyl-H), 8.59 (d, J=3.6 Hz, 1H,
Pyridyl-H), 8.25 (d, J=7.6 Hz, 1H, CONH), 8.14 (d, J=
7.2, 1H, Pyridyl-H), 7.83 (s, 1H, Pyrazolyl-H), 7.57~7.64
(m, 2H, Pyridyl-H, Ph-H), 7.43 (s, 1H, Ph-H), 3.90~4.05
(m, 1H, CH(CHs,),), 2.31 (s, 3H, Ph-CHj,), 1.09 (d, J=6.4
Hz, 6H, CH(CH;),); °C NMR (101 MHz, DMSO-d;) o:
165.7 (C=0), 164.7 (C=0), 149.4, 147.1, 142.2, 140.3,
139.5, 139.4, 136.8, 134.3, 133.4, 129.5, 128.7, 125.6,
123.3, 118.9, 95.9, 41.3, 22.6, 18.1; HRMS (ESI) calcd for
C,oH,sB1,NsO, [M—H]™ 519.9807, found 519.9809.

2-(4- VR -1 H- T M -1- JE)-N-(4- 5 -2-( & & F: 7 Ik
F)-6-F BB IZ (h): A GEE, 7% 85%, m.p.
274~275 “C; "H NMR (400 MHz, DMSO-dg) 6: 10.07 (s,
1H, CONH), 8.69 (s, 1H, Pyrazolyl-H), 8.60 (d, /=4.8 Hz,
1H, Pyridyl-H), 8.38 (t, J=5.4 Hz, 1H, CONH), 8.15 (dd,
J=1.6, 1.2 Hz, 1H, Pyridyl-H), 7.83 (s, 1H, Pyrazolyl-H),
7.62 (dd, J=7.6, 4.8 Hz, 1H, Pyridyl-H), 7.48 (d, J=1.6
Hz, 1H, Ph-H), 7.34 (d, J=2.0 Hz, 1H, Ph-H), 3.10~3.24
(m, 2H, NHCH,CH), 2.32 (s, 3H, Ph-CH3), 1.06 (t, J=7.2
Hz, 3H, NHCH,CH;); *C NMR (101 MHz, DMSO-d;) o:
166.5 (C=0), 164.8 (C=0), 149.4, 147.1, 142.2, 139.5,
139.3, 136.3, 132.9, 131.5, 130.7, 129.5, 125.8, 125.7,
123.3, 95.9, 34.5, 18.4, 15.0; HRMS (ESI) caled for
C1oH,4BrCINsO, [M—H]~ 460.0176, found 460.0183.

2-(4-TR -1 H-NHE -1 -3 -N-(2- F e -4-(2-- L U A 35 ) 28
FO Bz ): A EEE, 725 86%, m.p. 191~192 C;
'H NMR (400 MHz, DMSO-d) 6: 10.01 (s, IH, CONH),
8.75 (s, 1H, Pyrazolyl-H), 8.63 (dd, /=4.8, 1.6 Hz, 1H,
Pyridyl-H), 8.16 (dd, J=7.6, 1.6 Hz, 1H, Pyridyl-H), 7.93
(s, 1H, Pyrazolyl-H), 7.91 (s, 1H, Ph-H), 7.59 (dd, J=17.6,
4.8 Hz, 'H, Pyridyl-H), 7.48~7.56 (m, 2H, Ph-H); "*C
NMR (101 MHz, DMSO-dy) J: 166.5 (C=0), 149.6,
147.0, 142.6, 139.8, 133.1, 129.6, 127.6, 127.5, 125.8,
125.1, 123.6 (d, J=10.1 Hz, CF(CFs),), 1232, 121.7,
121.5, 120.6 (q, J=292.9 Hz, CF;), 96.1, 18.2; HRMS
(ESI) caled for CgH;1BrF;N,O [M—H] 523.0004, found
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523.0003.
N=(3,5- (5 F 2 ) R )-2-(4-TR- 1 H-MHE k-1 - 22 I
BEfE (). AGEAE, 72% 90%, mp. 217~218 'C; 'H
NMR (400 MHz, DMSO-d;) 6: 11.09 (s, 1H, CONH), 8.78
(s, 1H, Pyrazolyl-H), 8.66 (dd, J=4.8, 1.6 Hz, 1H,
Pyridyl-H), 8.25 (s, 2H, Ph-H), 8.20 (dd, J=7.6, 2.0 Hz,
1H, Pyridyl-H), 7.83 (d, J=0.4 Hz, 1H, Ph-H), 7.81 (s,
1H, Pyrazolyl-H)), 7.60 (dd, /=7.6, 4.8 Hz, 1H, Pyridyl-
H); *C NMR (101 MHz, DMSO-dy) J: 165.9 (C=0),
150.1, 146.9, 142.9, 141.4, 139.8, 131.3 (q, J=30.3 Hz,
Ph-C(CF5)), 129.6, 124.2, 123.6 (q, J=273.7 Hz, CF,),
123.2, 119.4, 1169, 96.3; HRMS (ESI) caled for
CsHgBrE¢N,O [M—H]~ 476.9786, found 476.9790.
3.2.5 FIE4R T 69A R

5 SCHERI191 7792, £ 250 mL [5 JE& B oKy P st
S(11.04 mmol, 1.9 g)¥E N 15 mL ZHE, ¥ SN Ak R BE
F|—5 C, A E 4k 4b (7.36 mmol, 1.6 g)Flitk
WE(14.72 mmol, 1.164 g)¥& T ZME(15 mL)FIVEHR. T,
LE MRS TP N 15 min, 854 2-5 FE-5-5-3-F
FERHR(7.36 mmol, 1.367 g)FILIE(22.08 mmol, 1.745
T ZME(15 mL) A0 N2 ok e Rifk &, 4%
ZEAFE 15 min, PR R S(14.72 mmol, 2.531 g) 5
15 mL ZJERREGW. WmEEE, MREeT—5 Ck
% 30 min, A2 R RN 5 h mAEZRFINA 30 mL
K, F 2.8 OEERTL(30 mLX2), &IFANE, KR
FREN T, R, RAVMGSH M- 2R OBV . V=
6 : DFEETalifh, 90 GEE, F% 49%, mp. 146~
148 °C.'H NMR (400 MHz, DMSO-d;) J: 8.74 (dd, J=
4.8, 1.6 Hz, 1H, Pyridyl-H), 8.40 (dd, J=7.6, 1.6 Hz, 1H,
Pyridyl-H), 7.92 (s, 1H, Ph-H), 7.90 (s, 1H, Ph-H), 7.65
(dd, J=8.0, 4.8 Hz, 1H, Pyridyl-H), 6.10 (s, 1H, Pyrazo-
lyl-H), 2.46 (s, 3H, Pyrazolyl-CH3), 2.40 (s, 3H, Ph-CHj;),
1.85 (s, 3H, Pyrazolyl-CHj3).

3.2.6 HARAEY Ik~In &5 5%

) o )44 7 (1 mmol) AT 20 mL Zfi5 VR 415 3 i 27
B, INAR N I B (4 mmol), FEIEHFE 2 h 5l
JE, BRI - LR ABR(V © V=5 D)IRERIES
BI7% H Ax L A9 Ik~1In.

N-(4-50-2-F D -6-( FH 2 5 P g ) R )-2-(3,5- = 1
SV H-ME - 1) AL AR (IK): A LR, 722 94%. m.p.
281~282 °C; 'H NMR (400 MHz, DMSO-d) J: 10.04 (s,
1H, CONH), 8.60 (dd, J=4.8, 1.6 Hz, 1H, Pyridyl-H),
8.31 (d, J=4.4 Hz, 1H, CONH), 8.16 (dd, J=7.6, 2.0 Hz,
1H, Pyridyl-H), 7.58 (dd, J=7.6, 4.8 Hz, 1H, Pyridyl-H),
7.46 (d, J=2.4 Hz, 1H, Ph-H ), 7.36 (d, J=2.4 Hz, 1H,
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Ph-H), 6.05 (s, 1H, Pyrazolyl-H), 2.72 (d, J=4.8 Hz, 3H,
NHCH;), 2.38 (s, 3H, Pyrazolyl-CH3), 2.27 (s, 3H, Pyra-
zolyl-CH3), 2.09 (s, 3H, Ph-CH;); *C NMR (101 MHz,
DMSO-dg) : 167.1 (C=0), 164.8 (C=0), 149.6, 149.2,
148.8, 140.9, 139.5, 139.0, 135.8, 133.1, 131.6, 130.7,
128.9, 125.8, 122.9, 108.1, 26.7, 18.3, 13.6, 12.9; HRMS
(ESI) caled for CyH oCINsO, [M—H]™ 396.1237, found
396.1239.

N-(4-F-2-(LFFE H B L )-6- 1 -8 3)-2-(3,5-
OG- 1 - -1 -3 ) R BE R (I): (A iR, 72 94%,
m.p. 284~285 C; 'H NMR (400 MHz, DMSO-dy) o:
9.98 (s, 1H, CONH), 8.60 (dd, J=4.8, 2.0 Hz, 1H,
Pyridyl-H), 8.37 (t, J=5.4 Hz, 1H, CONH), 8.15 (dd, J=
7.6, 1.6 Hz, 1H, Pyridyl-H), 7.58 (dd, J=7.6, 4.8 Hz, 1H,
Pyridyl-H), 7.46 (s, 1H, Ph-H), 7.34 (s, 1H, Ph-H), 6.05 (s,
1H, Pyrazolyl-H), 3.17~3.24 (m, NHCH,CHj3), 2.39 (s,
3H, Pyrazolyl-CHj), 2.27 (s, 3H, Pyrazolyl-CHj3), 2.09 (s,
3H, Ph-CH3), 1.07 (t, J=7.2 Hz, 3H, NHCH,CH3); "*C
NMR (101 MHz, DMSO-d;) d: 166.4 (C=0), 164.7 (C=
0), 149.5, 149.2, 148.8, 140.9, 139.5, 138.9, 136.1, 133.1,
131.4, 130.6, 128.8, 125.7, 122.8, 108.0, 34.6, 18.2, 15.0,
13.6, 12.7; HRMS (ESI) caled for C,;H,;CIN;5O,
[M—H]~ 410.1384, found 410.1386.

N-(4-50-2- F -6-(1E TR 20 0k R I 4k ) 2 0k )-2-(3,5-

FH - | - - 1 - M B (Dm): - A L A4, 7236 96%,
m.p. 256~267 ‘C; 'H NMR (400 MHz, DMSO-d;) 9
9.94 (s, 1H, CONH), 8.59 (dd, J=4.8, 2.0 Hz, 1H,
Pyridyl-H), 8.37 (t, J=5.6 Hz, 1H, CONH), 8.14 (dd, J=
7.6, 2.0 Hz, 1H, Pyridyl-H), 7.57 (dd, J=17.6, 4.8 Hz, 1H,
Pyridyl-H), 7.45 (d, J=2.0 Hz, 1H, Ph-H), 7.33 (d, J=2.4
Hz, 1H, Ph-H), 6.04 (s, 1H, Pyrazolyl-H), 3.11~3.17 (m,
2H, NHCH,CH,CHj), 2.38 (s, 3H, Pyrazolyl-CHj), 2.26 (s,
3H, Pyrazolyl-CHj;), 2.09 (s, 3H, Ph-CH3;), 1.40~1.53 (m,
2H, NHCH,CH,CHj), 0.85 (t,
J=17.4 Hz, 3H, NHCH,CH,CH;); *C NMR (101 MHz,
DMSO-dg) J: 166.6 (C=0), 164.7 (C=0), 149.5, 149.2,
148.7, 140.9, 139.5, 139.0, 136.2, 133.1, 131.4, 130.6,
128.9, 125.7, 122.9, 108.0, 41.4, 22.8, 18.2, 13.7, 12.7,
11.9; HRMS (ESI) caled for Cy»HpCINsO, [M—H]™
424.1540, found 424.1542.

N-2-(1E T &2 Bk 2 )-4-S-6- F 2K 0E)-2-(3,5-
-1 - I - 1- 38 MR G B (In): B [EL A, P2 96%,
m.p. 241~242 C; 'H NMR (400 MHz, DMSO-d,) J:
9.95 (s, 1H, CONH), 8.60 (dd, J=4.8, 1.6 Hz, 1H,
Pyridyl-H), 8.35 (t, J=5.4 Hz, 1H, CONH), 8.14 (dd, J=
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7.6, 1.6 Hz, 1H, Pyridyl-H), 7.58 (dd, J=7.6, 4.8 Hz, 1H,
Pyridyl-H), 7.45 (d, J=2.4 Hz, 1H, Ph-H), 7.32 (d, J=2.0
Hz, 1H, Ph-H), 6.05 (s, 1H, Pyrazolyl-H), 3.11~3.27 (m,
2H, NHCH,CH,CH,CH,), 238 (s, 3H, Pyrazolyl-CH),
2.27 (s, 3H, Pyrazolyl-CHj3), 2.09 (s, 3H, Ph-CHj;), 1.40~
1.48 (m, 2H, NHCH,CH,CH,CH,), 1.21~134 (m, 2H,
NHCH,CH,CH,CH3), 0.82 (t, J=7.4 Hz, 3H, NHCH,CH,-
CH,CHs); *C NMR (101 MHz, DMSO-dy) 3: 166.6 (C=
0), 164.7 (C=0), 149.5, 149.2, 148.7, 1409, 139.5,
138.9, 136.2, 133.1, 131.4, 130.6, 128.9, 125.7, 122.8,
108.0, 59.3, 31.4,20.0, 18.2, 14.2, 13.7, 12.7; HRMS (ESI)
calcd for CpHpsCINsO, [M — H] ™ 438.1697, found
438.1704.
3.2.7  HARL A4 Ta~In 89 & 4 F M0

A HUE S BOCRR[10] 736X 3~4 AR TR R
(Mythimna separata Walker)iZEAT M. #0158 MR FH =5
PSFILEN, 78 50 m/L 3RFER, 4 5 3 TR 2295 B
(Fusarium omysporum) ¢ 3% S0 B (Physalospora
piricola) 1¢EMIPLIN B (Cercospora arachidicola)« 75 i
B Y% 9% W (Alternaria solani Sorauer) Fl /)N 32 75 52 77
(Gibberella sanbinetti)5 T WG B AT T .

Bog OB RIS A I B TR N B
E A TS, T 107 B

4 BIi#1k (Supporting Information) H[a]14 3, 4, 7 [1)#%
WEAREE, LR A Ta~In B IR A AR
Tl DA K v o . X Se A ORE AT DL A B MOAS T I
(http://sioc-journal.cn/) I N #k.
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