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N-(2-(5-(3-iR-1-(3-SMLIE-2-55)-1 H-MHE e -5-55)-1, 3,41 Z -2- 5 )-4-
R-6-FHERE) BRI SMIR & RO E WA

wo® MKRE  F X A it

KR  EEET  FEL*
TR RS A% E  Fk 300071)

FEEL DL N-ibmg JEn e F R 2- 2 -3- H R OR F O AR AR JRRE, 28 FRSRAZ N A . MU IR L 5 2 0 R NG T — RS
CERIH R N-Q2-(5--1R-1-(3-F ML g -2-38)- L H-n E-5-35)-1,3 4-W8 — -2 3E)-4-5-6- F JE 30 B itk & . IR T
T AL A I % B S AN 1, S5 R, Fiib &K Z A ITE 200 mgeL ' 3RS T % 4 75 K R (Mythimna separata
Walker) B A — & (A i1, JEHZ N-(2-(5-G-1-1-3-F Mt e -2-35)- 1 - Wk-5-35)-1,3,4-B8 — ie2- ) -4-5-6- FF FL 2%
) LW (8a) FI N-(2-(5-(3-1R-1-(3-F ML e -2-3)- 1 F-ME - 5-38)-1,3 4- W8 -0 J)-4-5(-6- F B FR 46)-3- 5 -2,2- &L TR
P (8e) EIEZ AT IA 70%; LA WITE S0 mgeL " 5 T X H 35 BRAZ 9 BT (100400 BT 375 P A O 7 (54.5%~ 63.6%), T
triadimefon 1 chlorantraniliprole; #4> 1A P10 N-(2-(5-(3-¥8-1-(3- ML BE -2-58)- 1 H-NEE -5 35)- 1,3, 4-F8 -2 %) -4- 4 -
6- H LR HL)-3,3- HEE T BERZ (8D N-(2-(5-(3-1R-1-(3- ML g -2-F5)- 1 =Mk e-5-E5)-1,3,4- I8 e 0B )-4- 57 -6- LK
F)-4-FR H BRI (8h) X 3¢ FAC S0 B B A I RS . SRR, A 8e IR H i PR AN v S B A9 B 1
IS TR R T, AT RAER R 2 0IHI0 S R S % 45 4.

SCEEIA N-FILUEREAL AT YD, 1,3,4-TE e AR A duE Y R TETE

Synthesis and Biological Activities of Novel N-(2-(5-(3-Bromo-
1-(3-chloropyridin-2-yl)-1H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl)-
4-chloro-6-methylphenyl) Amides

Zhang, Yan Shang, Junfeng Li, Huan Liu, Hang Song, Haibin
Wang, Baolei*  Li, Zhengming™
(State Key Laboratory of Elemento-organic Chemistry, College of Chemistry, Nankai University, Tianjin 300071)

Abstract A series of novel aromatic amide compounds with N-pyridylpyrazole and 1,3,4-oxadiazole heterocyclic motifs
were successfully synthesized with N-pyridylpyrazole carboxylic acid and 2-amino-3-methylbenzoic acid as the starting mate-
rials, via multi-step reactions of nucleophilic addition, cyclization, acylation, etc. The preliminary bioassay tests indicated that
most of these compounds have apparent insecticidal activities, among which compounds N-(2-(5-(3-bromo-1-(3-chloropyridin-
2-yl)-1H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl)-4-chloro-6-methylphenyl)acetamide (8a) and N-(2-(5-(3-bromo-1-(3-chloro-
pyridin-2-yl)-1H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl)-4-chloro-6-methylphenyl)-3-chloro-2,2-dimethylpropanamide (8e) pos-
sessed a mortality rate of 70% towards Mythimna separata Walker at the concentration of 200 mgeL ™', Some of the com-
pounds exhibited good fungicidal activities at 50 mgeL ™" against Sclerotinia sclerotiorum with the growth inhibitory rates of
54.5%~63.6%, which is more effective than the controls of triadimefon and chlorantraniliprole. Several compounds such as
N-(2-(5-(3-bromo-1-(3-chloropyridin-2-yl)-1 H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl)-4-chloro-6-methylphenyl)pivalamide (8f)
and N-(2-(5-(3-bromo-1-(3-chloropyridin-2-yl)-1H-pyrazol-5-yl)-1,3,4-oxadiazol-2-yl)-4-chloro-6-methylphenyl)-4-fluoroben-
zamide (8h) showed moderate fungicidal activity against Physalospora piricola. 1t is worth noting that compound 8e, which
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has favorable insecticidal and fungicidal activities towards Mythimna separata Walker and Sclerotinia sclerotiorum respec-
tively, could be used as novel reference structure for new agrochemical innovations.
Keywords N-pyridylpyrazole derivatives; 1,3,4-oxadiazole; synthesis; insecticidal activity; fungicidal activity

TEKHAM AR P st R, A28 FHTE Al U
i)l EORPEE B OCHEMER, LMK, ER
s RLSE 255 B v B B A 5 DL AOSUR B
AR A, N A2 0 UL (HT AR, BEE AT
WERP R H 2R, — S Egk4im T, &
VGRS Ty P A pUE S ) BT R 28 B4R A, I R A
R AR RN PR AT SR i (PR B SR R 25 I R
SEHTAZ I B 6 SR A A,

210 FF T 2 2k R I i R A0 G, S R R T e
(chlorantraniliprole, A) (Scheme 1)& HAFLFRA & H & K
TERT BB T 2RI — 0 R ), i H 45
KERFREBIPI, HHSM EHEREFIEZH
POk, [EIA o B S AL S PR A, BRI 4% 32 Ok
T iZ 2 BT F OB LR, HES s AR s
(RVBIF FE VT s A AR 24 A0 2 BRI I A L 2 —, T RER 4
BIF 70 3 4 v 7 I e 322 T e 2 SR B0 22 R 0O D 40 1
oG, I, FRATA SRR A R TR S ) iR
DRI AL B 2 (8] P IBE e S 1R AT 1 S5 MBI AN 50,
PAF T — LRI, BN, R I A A D I A
FRATRBREENE, 453 28] FA) 5 bk P P Rt MR RS i 2 %o e H
AR AL R B A R, B AN AT Sk
TE IR T X EZY chlorantraniliprole! ') T4 Mk e i
BOOE BT B-NBEIEHT . a- 2 BT IR IR My LA SR
=G5S, 19 BRI SN AEBBEN N . SR
WOU T « B AR R AN R B i S B A LR
VBRI L1 S e S I RS AT AR I R O
Z W, ZATIIRE SR R A R, AT BN I SR B 2
T e e h B M s, AR HETE PR i BR Pt S ik
THEH, Sl N ETEEES B, & R 4t K8 i1k
G, VP HR R R ETENE, FERE RO R

R E DR ZG TR R A 28 LR E T
Hifz, #Egeit, 15 20 FHANTIHHIREAH, 4 70%E
BEAANJIRNTOL Hodn 13 488 IR N G
ERBRRAMEAMRE, BA R R PR
R PV AT, VR I R B BN B 24 T4
Farp, HET SR SV AEYDTE . — AR IR R 2T
] 21 £ i (metoxadiazone) A% % i (oxadiazon) &5 45 1)
RIS 1,3,4-M8 kg A BL

P, A TTAE LSRS08 2K F R R o A e 2
HEER, 12 HEYE B BOPREE R B L e U, I
RZGEE R B 1,3, 4-RE LI, Wit & T — R4
R EH) N-(2-(5-(3- 3 -1-(3- GUNH g -2- FE )- 1 - N 1 -5
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3)-1,3,4- 08 —e-2-J)-4- G-6- L IR B R & 1)
(Scheme 1), FFMIR 7 H AR &Y% H R #0087
KRR IR, 4R I ko PR I e 288 A K b g
ML SRR IAATAE R AR 2 % Horh, BRI T
chlorantraniliprole 7% Hy&PEAL, MR T H X585 4
T3 DRI A, A DR 5T A R0 R

N-N 0 —
I N Cl < N N
Cl N\ >HW BN\
A __<O Cl
oxadiazon

chlorantraniliprole: R =Br,
R?2=R*=CH; R®=ClI

B 1 HArb&EY) 8a~81 1kt
Scheme 1 Design of the title compounds 8a~81

1 4R5iT1ie
1.1 EYHEK

ZWCHR[4, 23, 2417772, $%H Scheme 2 FiR & ik
ek, DL2-ZE-3-H K IR N R K], Jeilb T ki s
Bk 2, 5 =0 AAE TSR (THEF) H R R B
HIFFFR I RERE i 3. 3 5K & B — B 2l EiE K
A SRR RS, BT ARG IF A=) 2- 2 FE-5- 5 -3-
FEOR R (4).

CHs; CHs
@NHZ NCS NH, BTC
_— _—
DMF, refl THF, reflux
coon COOH
1 2
CHy |, CHs,
N\T¢0 NH,NH, - H,0 NH,
H
O EtoH,0°Ctort N
cl : cl NH,
3 O 4 O

B2 ik 4 15 Uk
Scheme 2 Synthetic route of the intermediate 4
4 Scheme 3 Tz, 7E N,N-—- F 3 I i (DMF) 4L
T, MEMEERIR 5 £ S be b 5 S US| %t AT
BES PR, A= SR AR S B b i 4 S8
FFRERAZ A YU a4 6. i TN 4 454

Chin. J. Org. Chem. 2020, 40, 787~793



Chinese Journal of Organic Chemistry

NOTE

R A AE 6 5 43 (CONHNH,) #1755 43 (ArNH,) 9
NH, sEEER, fraEtm TEE. Nik—SuEd a8 x
M RAE, S &R R AMRIR(—5~5 C) FmBt, &
B E R, XA R AT S M1 B A 6,
5 R[4 ATk —F. A 6 7E POCH, H [Fl3, KA
KR SN AR B S A 1,3,4-1 R M ) 25 i o 1)
7. HaA 7 S AR AR I B S BT 4- A
LML nE (DMAP)E SR I 26 A1 F K AE Bk e b2, BPS
i B ARr=4) 8a~8l. MIRIEErh[alfk 7 it ml A1,
T p-m FEHIRON, NH, 1 N 5T [ #8350 #6587 1f
HLT = % PR, A SEAZ PR SS. R, NH, [ 2-F1 6-
LSS A BUAREE, JUHR 2-07 B WE i K
RIE, FEXTEE C(=0) K E A B DA SRAFAE IR
P A PSR, DRt R g SRR, SCH IR R RN
7 2 3 o 25 B AR (35% ~73%). BEAh, BT
7 FELA EEL 7 RS () 3R [, 24 R A SR, %N
TENNFA A& S A BeIR AT

CHs
Br. NH;
7 s
N, \ OH al SNH,
N (CoCl), 4 0
cl %
2N CH,Cl, NEts, CH,Cl,
S | DMF, r.t.
5
H,N
Br. 9y 0] CHs Br / HoN CH3
NN N~y PoCl, N MO
N H T N \
lo) reflux N~N
oAy & C\@ cl
NN | 6 A 7
R‘I
0
Br>_>\( uN CHs
G\
1 N. ®)
R'cocl N (>
DMAP, CH,Cl, Gl N cl
r.t. or reflux |
X 8a~ 8l

8a: R' = CHj; 8b: R! = CH,CI; 8c: R1 = CClg; 8d: R' = CH,CHg;
8e: R' = CMe,CH,CI; 8f: R' = CH,CMes; 8g: R = Ph; 8h:

R" = 4-FCgHy; 8i: R' = 4-CICgH,; 8j: R! = 4-CH3CgH,; 8k:

R" = 4-Me3CCgHy; 81: R' = 2-FCgH,

B3 Hirfb&d 8a~81 14 s
Scheme 3  Synthetic route of the title compounds 8a~81

12 (LEYIRPEIES

HARHL A4 8a~81 1) 'H NMR 1, S50 {1 i 7 FE4R
e A BULTE I e B30 43 (NHCO), HAL SRS E 6 8.82~
10.07 4k, Hhial4k 7 B9 NH, 57465400 72(6 5.84) M LL,
E TR AT B A IR R R S B R R ik R 3. [
i, RYHUARI 7 B IR S0 (K Ak 24 A0 (6 9.45~
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9.78) W ¥ vy - FL Ay Jo i I 5 T W AL U 1) AE 2 AL 2 (0
8.82~9.30, HIT =& FEEMI5R FET1EH T2 8¢ HIAH
MNABBLERAS, Foo #E 10.07 Ab). 8a~S8I MEMEIA L5 1
WRMATUEE PRI AH 27 (S B8 (0= 7. 26) W v T Hh 44 7 AH S A0
Bk 7.13), BIAMRIZAr 3, I H 8a~81 H RV HUAL
B b R RO R A 2 R (0 7.25~T7.26) @ T
HoNFFIIBIRL (S 7.10~ 7.19), W HERE T 75 3R 5
MRS FTEL. IRAh, 7E 8a~81 1) 3C NMR 3L a1k
ST U PLAE 0 161.8~173.6.

1.3 LAY R RER T

REHRLEY) 8e (CCDC: 1938818, CyH;sBr-
CLNGO,; M,=584.68)M 2 te)i it B iy X S 2T i it —
AR CARRUE. MBS 25 AL B P DU (BT 1), BE e Ep e
MR T [N(5)] 5 Bk i 25 (4] v 1 &R 1 [H(6) ] 2 TRI A7 7E
EoTNEEAMEERH, BT — NN nEEH, W
HE— 2B WIE T 2845 d NH BT/ "H NMR 14k T4
K3, BABKMEM RIS tAh, 1,3,4-T8 m3f
SR AN 4.358(97)°, 5t MEEA ) T A )y
2.009(149)°, [FIN HIRAIM IR A 3.863(107)°1 5%
1, RIE=ATEGOI, RIRE IR ZKPA A A L
SEIOPE. SRITIA S 71.766(133)° —-1H i I EIA 5
mmE 2RI T

B LA se Mk L1y
Figure 1 Single crystal structure of compound 8e

1.4 SHHEMREEXETHT

F 1A TIREY T F0 8a~81 XAk HU K 6 FiAE Y9
JEEL A ARV, S5 SRR S PITE 200 mgeL 1A
W T AR TR JUR 22 3R — 8 AR S L, BRI
A1) 8a Fil 8e I EIEH N 70%, KT 5 HE 24 chlorantra-
niliprole. HIMJRIE R 7T AI &N, K7 H b &1
A HIETEQO0% ~T70%) i T HIEA 7 (10%), BRI HENIE
AL M B R A AE 2 R B PR IR R 8. A B AR &
Yy 8a~81 BEAKTT &, Ryl 5 1 4 tRG LR £ T 2 R 05
HE. A R LR SR A-A 40 chlorantraniliprole
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Al
F1 Ptk 7 M ERGEY) 8a~81 KIS
Table 1 Biological activities of the intermediate 7 and the title compounds 8a~ 81
Compd. FUER /% —(— s -~ o — ﬁE%fIJ% e = o O N =
TS %7 FNKER IKFESA RS CERBLUARE NS

7 10 36.4 214 32.1 18.2 54.5 27.8

8a 70 9.1 7.1 25.0 9.1 18.2 333

8b 40 455 7.1 14.3 13.6 22.7 11.1

8c 20 54.5 14.3 232 13.6 36.4 5.6

8d 40 18.2 7.1 26.8 13.6 18.2 5.6

8e 70 63.6 7.1 17.9 4.5 273 38.9

8f 0 54.5 7.1 25.0 13.6 40.9 333

8g 50 273 21.4 17.9 4.5 13.6 11.1

8h 0 455 21.4 32.1 22.7 40.9 389

8i 10 63.6 21.4 16.1 4.5 4.5 22.2

8j 0 455 21.4 12.5 13.6 18.2 5.6

8k 30 455 14.3 17.9 4.5 13.6 16.7

81 20 54.5 21.4 12.5 4.5 18.2 16.7
B-1¢ 100 53.0 NT NT 14.3 5.9 77.2
B-2¢ NT 21.2 45.8 61.1 70.3 84.3 100.0
B-3¢ NT 96.2 12.5 55.6 59.5 77.1 79.1

“¢=200 mgeL ', mortality rate towards Mythimna separata;® ¢=50 mgsL"';  B-1: chlorantraniliprole; ¢ B-2: triadimefon; “ B-3: azoxystrobin;’ NT=not testing.

AAER T BRI B T 2R M S8R iR, AR TAEHEAT
(MR UG S5 R, W MRt 4 BE PR AR FE i
BONRBEMER, R AT Re i@ A AR [C(=O)N—
HIFSZ k5 SR 0 )8 T S2 MR AE M EAR F, Tk 8
Ry 1,3,4-M8 e BE kb 7R B SRR A, JF L
FHAMAR AT Frign, X el i S8 HMEE Y S
BERRSZARZE G52 B, MT AR I H 58 (0 2% HUg .
AL A ILE 50 mgeL ™" TR S AZ W B 1
B G A AT, KB 1E 45.5%~63.6% 2 [8], =T
%o} 1 24 = W (triadimefon) (35 M, #8401k & 035 1t
T Z M Bk 45 8 chlorantraniliprole (53.0%), {HANN
I 1 g (azoxystrobin). LA L&) 8e A1 8i i P& &, I
HIHRIE 63.6%. LA, AV B IR R . KRGS
I TR B TR, 2295 11 /IS 22 SO 995 T 140 1 vty Ve TR
— M. ka7, 8f A 8h X IE BRI SUR B B EA
54.5%- 40.9%711 40.9% 1) R PRV PE, 1M chlorantrani-
liprole X 3 HLAC S0 1 AR I HH B B A s v . 31—
SRR R TR, B ARk A e S B A% B
I TERDN R M RONBFEIEBUR SR, G WA T
R4k & I CH,CI (8b, 45.5%)F1 CCls (8¢, 54.5%)]41
WM T A AR TR CH; (8a, 9.1%)F
CH,CH; (8d, 18.2%)], i B AMFUIEE H 1k &0 5
AR T A0 R S W CCl (8¢, 54.5%),
C(CH3),CH,CI (8e, 63.6%)f1 CH,C(CHs); (8f, 54.5%)];
M RN TF RIS, ARSI A4 B A B T A
B, 2R B A BRI A A Y040 B 1S M (8h~ 8,
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45.5%~63.6%) I &AL T 2K I8 A 2 U S 1 175 Ol (8g,
27.3%). {EfFFEEIE, (LEY 8e MR HIEE(70%)F1
o} 90 S TR R 7 T PR A3 P (63.6%) 72 [ R A Ak &) vk
BRI EARL, HEFEPIRATA.

2 #ig

DL N-FE R S AHE e FE R R 28 - 3- FPY 3 4% AR <54 L,
GV ER, 2RISR 28 ] NA R
T — RHNGERSFFAE 1,3,4-08 — IO AN 55 [ 1
Mk nE BEME MR AR AT A4, JEI 4 AL TH NMR, °C NMR.
TR AT HRMS) A K X 28 5 i 25 A6 0 B & 1 it
17 7 85I ARAE, FRI T B bRt &9 i AP i
PE. @R EWZRIINEYEA —E R RGN, X
SEFAZIA B AP B SR BN R, AT X I
24 triadimefon A1 chlorantraniliprole, A5 £z &
YIRSt T 2 (E B

3 XIERST
31 E5EHA

X-4 BHF SR BAUE £ Bruker Avance 400 2
B ILIRA (LA TMS N NHR); Elementar Vario EL 11T 7Y
TCEIPMAX; Varian 7.0T FTMS 4 37 H-A5 e i 43 94
7%4%; Bruker SMART 1000 CCD diffractometer % 51/ i
S BT FAR T3 9 [ P2 oy A 4k, A AT R 48 A E
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3.2 ZLWAHE
32,1 2-RAH-5-F-3-F AR FELH(D) 89 &%

258 Hk-5--3- FHAL IR I ik (4) 4% R SOk [4, 23, 24]
G AGEAE, F5E 70%. mp. 124~125 C (it
121~122 “C).

322 N-Q2-AK-5-2-3-F AR FHLA)-3-12-1-3-3
oo -2- K )- 1 H-vreede-5-F B BH(6) 89 6 &

N'-(2- 0 FE-5- 5 -3 H 25 2% T 66 )-3- 96 -1-(3- ik
WE -2-55)- 1 H-PEE -5 - FR P JE (6) ) 12 HE SRR [25] 6 k.
W GEK, 77E 42%, mp. 95~96 C (it 91~
93 C).

323 2-(5-(3- % -1-(3- & v -2- A )-1H- =it o -5-
H)-1,3,4-28 =k 2K )-4- R-6-F FFK I (7) 89 5 mk

] 50 mL [FJEFEHA A 6 (5 mmol)Fl 20
mL = SUARE, BB AV R, 2218 THR & IR
R, KB 7 h FRARAHERE, WIERY, %EY
BINVKIK A, 78 53 30k DL R R AR 1 = S, TR
M 418 (20 mL X 3)ZEH, AHANAH, FHLEMEF
NaHCO; S Ek, To/K Na,SO, T4, BRisvalJE ik
YA R - R QR AR E AT A4, 15 2-(5-(3-1R-1-(3-
SUMEIE- 2-35)-1 H-MHEE-5-3)-1,3,4-8 — -2-3)-4- 51 -6-
FEER (), TR, 2% 78%. m.p. 203~204 C;
'H NMR (400 MHz, CDCl3) d: 8.57 (d, J=3.5 Hz, 1H,
Pyridyl-H), 8.00 (d, J=8.0 Hz, 1H, Pyridyl-H), 7.55 (dd,
J=28.0, 3.5 Hz, 1H, Pyridyl-H), 7.23 (s, 1H, ArH), 7.18 (s,
1H, Ar), 7.13 (s, 1H, Pyrazolyl-H), 5.84 (s, 2H, NH,), 2.18
(s, 3H, CH;); >*C NMR (101 MHz, CDCl;) d: 163.7, 153.7,
1482, 147.4, 144.4, 139.6, 133.5, 130.2, 129.7, 129.0,
126.8, 125.0, 124.6, 120.9, 112.1, 104.9, 17.5; HRMS
caled for C;;H;,BrCl,NsO [M—|—H]+ 486.9452, found
486.9450.

3.2.4  HARL A4 8a~8l 494 A%

] 50 mL [RJEFIEHIMAHEE 7 (0.7 mmol).
DMAP (0.8 mmol)Fl 20 mL & e, $itk 1 [ 44 15 1.
FE VKA 2R IR A W H 22 18 10 0 AH B 1Y) 1 4407
mmol), MG, REY T IR ZMT (G K
8g~81 WK BI)BEAT M, 29 3 h SER(TLC Hil).
R NAR IR WEZE B 22067, BRRInKiEE, Ha
% 2620 mL X 3)ZEHL, A IAMIAH, /K NaSo, T+
B, RIS TR AR A K - R A A 4l
3 HArb &) 8a~8L.

N-(2-(5-(3- 18R -1-(3- SU ML BE -2- 3 )- 1 H- ik e -5- % )-
1,3,4-H8 M2 Bh)-4- G -6- 1 HE ORI ) 2 Wi i (8a): (1
A, 723 73%. m.p. 253~254 C; 'H NMR (400 MHz,
CDCly) &: 8.82 (s, 1H, NH), 8.58 (d, J=4.7 Hz, 1H,
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Pyridyl-H), 8.02 (d, J=8.1 Hz, 1H, Pyridyl-H), 7.57 (dd,
J=8.1, 4.7 Hz, 1H, Pyridyl-H), 7.41 (s, 1H, ArH), 7.31 (s,
1H, ArH), 7.26 (s, 1H, Pyrazolyl-H), 2.30 (s, 3H, CHj),
2.23 (s, 3H, CH3); *C NMR (101 MHz, CDCl;) J: 169.0,
162.5, 154.9, 148.1, 147.4, 139.7, 139.3, 134.6, 134.1,
131.8, 129.7, 129.6, 129.1, 126.8, 125.3, 118.1, 112.6,
24.0, 19.4. Anal. caled for CoH4BrCl,N4O,: C 4491, H
2.58, N 16.54; found C 44.93, H2.61, N 16.31.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 F5% -
1,3,4-18 — w2 )-4- 50 -6- B B R 0 )-2- G 4. 8t Ji (8b):
HEEAR, 723 59%. mp. 194~195 C; 'H NMR (400
MHz, CDCl;) 6: 9.30 (s, 1H, NH), 8.57 (d, J=4.7 Hz, 1H,
Pyridyl-H), 8.02 (d, J=8.0 Hz, 1H, Pyridyl-H), 7.56 (dd,
J=8.0, 4.7 Hz, 1H, Pyridyl-H), 7.44 (s, 1H, ArH), 7.33 (s,
1H, ArH), 7.26 (s, 1H, Pyrazolyl-H), 4.20 (s, 2H, CH,),
2.31 (s, 3H, CH3); *C NMR (101 MHz, CDCl;) J: 165.0,
162.1, 155.0, 148.0, 147.4, 139.7, 139.3, 134.5, 132.8,
132.5, 129.8, 129.6, 129.1, 126.8, 125.7, 119.2, 112.6,
42.9, 19.1; HRMS caled for C,oH;;BrCIsN,O, [M+H]"
540.9347, found 540.9349.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 J5% -
1,3,4- W8 W2 FE)-4- G -6- F BE R 3E)-2,2,2- — & LB Jie
(8c): A, F2F 69%. m.p. 241~242 “C. '"H NMR
(400 MHz, CDCLy) d: 10.07 (s, 1H, NH), 8.56 (d, J=3.6
Hz, 1H, Pyridyl-H), 8.02 (d, /=7.8 Hz, 1H, Pyridyl-H),
7.58 (dd, J=7.8, 3.6 Hz, 1H, Pyridyl-H), 7.46 (s, 1H,
ArH), 7.31 (s, 1H, ArH), 7.26 (s, 1H, Pyrazolyl-H), 2.33 (s
3H, CHs); *C NMR (101 MHz, CDCLy) §: 161.8, 160.0,
155.2, 148.0, 147.4, 139.8, 139.0, 134.8, 133.1, 131.7,
129.6, 129.1, 126.8, 125.6, 118.8, 112.7, 92.3, 18.7. Anal.
caled for CioH oBrCIsNgO,: C 37.44, H 1.82, N 13.53;
found C 37.32, H 1.65, N 13.74.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 F5% -
1,3,4-W8 — -2 Jk)-4- 5 -6- FF 5L 2R 58 ) P 19 i (8d): KR
B, 723 61%. m.p. 208~209 C; 1H NMR (400 MHz,
CDCly) d: 8.84 (s, 1H, NH), 8.57 (d, J=4.6 Hz, 1H,
Pyridyl-H), 8.02 (dd, J=8.1 Hz, 1H, Pyridyl-H), 7.56 (dd,
J=8.1, 4.6 Hz, 1H, Pyridyl-H), 7.41 (s, 1H, ArH), 7.28 (s,
1H, ArH), 7.25 (s, 1H, Pyrazolyl-H), 2.49 (q, J=7.6 Hz,
2H), 2.29 (s, 3H, CH,), 1.23 (t, J=7.6 Hz, 3H, CH;); °C
NMR (101 MHz, CDCly) d: 172.6, 162.6, 154.9, 148.1,
147.4, 139.7, 139.2, 134.6, 134.2, 131.6, 129.8, 129.6,
129.1, 126.8, 125.2, 118.0, 112.6, 30.3, 19.4, 9.6; HRMS
caled for CyH;sBrCLNsO, [M+H]" 520.9887, found
520.9895.
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N-(2-(5-(3- ¥R -1-(3- S ML g -2- 3 )-1H- ik e -5- 5 )-
1,3,4-W8 M2 JE)-4-5-6-FF B R 5E)-3-50-2,2- BTN
ki (8e): HIEE, % 46%. mp. 198~199 C; 'H
NMR (400 MHz, CDCl3) 6: 9.08 (s, 1H, NH), 8.57 (d, J=
4.7 Hz, 1H, Pyridyl-H), 8.02 (d, /=28.1 Hz, 1H, Pyridyl-
H), 7.56 (dd, J=8.1, 4.7 Hz, 1H, Pyridyl-H), 7.41 (s, 1H,
ArH), 7.26 (s, 1H, Pyrazolyl-H), 7.19 (s, 1H, ArH), 3.69 (s,
2H, CH,), 2.28 (s, 3H, CH;), 1.44 (s, 6H, 2CH;); °*C NMR
(101 MHz, CDCl3) 8: 173.6, 162.4, 154.9, 148.0, 147.4,
139.7, 139.5, 134.5, 133.9, 131.8, 129.8, 129.5, 129.1,
126.7, 125.2, 118.1, 112.6, 52.7, 45.3, 23.5, 19.4. Anal.
calecd for CyHgBrCl;NgO,: C 45.23, H 3.34, N 14.67,;
found C 45.19, H 3.10, N 14.37.

N-(2-(5-(3- 18 -1-(3- SUME BE -2- 3 )- 1 H- ik e -5- L )-
1,3,4-08 W2 J)-4- G0 -6- H L 2Rk 0k )-3,3- AL T ik fi
(8f): AL, P23 50%. m.p. 219~220 C; 'H NMR
(400 MHz, CDCl5) d: 8.91 (s, 1H, NH), 8.58 (d, J=4.7 Hz,
1H, Pyridyl-H), 8.02 (d, J=8.1 Hz, 1H, Pyridyl-H), 7.57
(dd, J=8.1, 4.7 Hz, 1H, Pyridyl-H), 7.41 (s, 1H, ArH),
7.27 (s, 1H, ArH), 7.26 (s, 1H, Pyrazolyl-H), 2.33~2.30
(m, 5H, CH,+CHjs), 1.08 (s, 9H, 3CH;); *C NMR (101
MHz, CDCl;) 0: 170.4, 162.6, 154.9, 148.1, 147.4, 139.7,
139.0, 134.6, 134.4, 131.5, 129.8, 129.6, 129.1, 126.8,
1252, 117.8, 112.7, 51.0, 31.3, 29.9, 19.9. Anal. calcd for
Ca3HyBrCLNGO,: C 4927, H 3.98, N 14.84; found C
48.96, H 3.75, N 14.89.

N-(2-(5-(3- ¥R -1-(3- S ML g -2- B )-1H- ik e -5- 5 )-
1,3,4-W8 — 12 J)-4- 5 -6- 1 3L 2R 38 ) - 2K H k4 (8g): M
EK, P7E 63%. mp. 265~267 ‘C; 'H NMR (400
MHz, CDCl3) d: 9.77 (s, 1H, NH), 8.56 (d, J=4.7 Hz,
IH, Pyridyl-H), 8.03~7.99 (m, 3H, Pyridyl-H+ ArH),
7.59~7.47 (m, 5H, Pyridyl-H+ArH), 7.31 (d, J=2.3 Hz,
1H, ArH), 7.19 (s, 1H, Pyrazolyl-H), 2.36 (s, 3H, CHs); "*C
NMR (101 MHz, CDCL) d: 165.5, 162.7, 154.9, 148.1,
147.5, 139.8, 139.1, 134.8, 134.4, 133.6, 132.4, 131.6,
129.7, 129.5, 129.2, 128.8, 127.8, 126.7, 125.3, 117.8,
112.6, 19.6; HRMS calcd for C,4HcBrC1,N¢O, [M—i—H]+
570.9874, found 570.9874.

N-(2-(5-(3- ¥R -1-(3- S ML g -2- 3 )-1H- ik e -5- 5 )-
1,3,4- W8 2Bk )-4- 5 -6- F 3 ORIk )-4- 35 K F BE i (8h):
H @ EAER, 7% 40%. mp. 234~235 C; 'H NMR (400
MHz, CDCl3) d: 9.76 (s, 1H, NH), 8.55 (d, J=4.7 Hz,
IH, Pyridyl-H), 8.05~7.99 (m, 3H, Pyridyl-H+ ArH),
7.55 (dd, J=8.1, 4.7 Hz, 1H, Pyridyl-H), 7.46 (s, 1H,
ArH), 7.30 (s, 1H, ArH), 7.19~7.16 (m, 3H, Pyrazolyl-
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H+ArH), 2.35 (s, 3H, CH;); °C NMR (101 MHz, CDCls)
5: 164.4, 162.6, 154.9, 148.0, 148.0, 147.4, 139.8, 134.8,
134.3, 131.7, 130.3 (d, J=9.1 Hz, F—C), 129.8, 129.7,
129.5, 126.8, 125.3, 117.7, 116.1, 115.8, 112.6, 100.0,
19.6; HRMS caled for C,4H;;BrCLFN¢O, [M + H]"
586.9793, found 586.9801.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 F5% -
1,3,4- W8 -2 J5)-4- 5 -6- F L DR L )-4- G 2 1 I fe (8-
HEEAR, 723 35%. mp. 229~230 C; 'H NMR (400
MHz, CDCl;) 6: 9.78 (s, 1H, NH), 8.56 (d, J=4.7 Hz, 1H,
Pyridyl-H), 8.04 (s, 1H, ArH), 7.98 ~7.95 (m, 2H,
Pyridyl-H + ArH), 7.56 (dd, J = 8.1, 47 Hz, IH,
Pyridyl-H), 7.48 (s, 1H, ArH), 7.47~7.45 (m, 2H, ArH),
731 (d, J=2.3 Hz, 1H, ArH), 7.21 (s, 1H, Pyrazolyl-H),
2.35 (s, 3H, CH;); *C NMR (101 MHz, CDCl5) 0: 164.4,
162.6, 154.9, 148.0, 147.4, 139.8, 139.0, 138.7, 137.6,
134.8, 134.2, 132.1, 131.8, 129.7, 129.6, 129.3, 129.1,
126.8, 1253, 117.8, 112.7, 19.6; Anal. caled for
Cy4H,sBrCI;NgO,: C 47.48, H 2.54, N 13.68; found C
47.67,H 2.33,N 13.90.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 J5% -
1,3,4-18 w2 Jk)-4- 5 -6- FF 35 2R ik )-4- Y R O R 6 fi
(8j): AL, F2& 54%. m.p. 255~256 C; 'H NMR
(400 MHz, CDCl5) 0: 9.72 (s, 1H, NH), 8.55 (d, J=4.7 Hz,
1H, Pyridyl-H), 7.99 (d, J=8.1 Hz, 1H, Pyridyl-H), 7.90
(d, J=8.5 Hz, 2H, ArH X 2), 7.54 (dd, J=8.1, 4.7 Hz, 1H,
Pyridyl-H), 7.45 (s, 1H, ArH), 7.30 (d, J=8.5 Hz, 2H,
ArH X2), 7.28 (s, 1H, ArH), 7.15 (s, 1H, Pyrazolyl-H),
2.43 (s, 3H, CHs), 2.34 (s, 3H, CH;); >*C NMR (101 MHz,
CDCly) J: 165.4, 162.6, 154.8, 148.0, 147.4, 143.0, 139.7,
139.0, 134.7, 134.5, 131.5, 130.8, 130.0, 129.6, 129.5,
129.1,127.9, 126.7, 125.3, 117.8, 112.6, 21.6, 19.6; HRMS
caled for CysH;sBrCpNgO, [M+H]" 583.0044, found
583.0052.

N-(2-(5-(3- ¥R -1-(3- S Mk WE -2- 55 )-1 H- ntp e -5 F5% -
1,3,4- W8 -2 B -4- 51 -6- F B IR IR )-4- 0T 2R FR It fi
(8Kk): AEE, P75 45%. m.p. 230~231 C; '"H NMR
(400 MHz, CDCl5) 0: 9.75 (s, 1H, NH), 8.56 (d, J=4.7 Hz,
1H, Pyridyl-H), 8.01 (d, J=8.1 Hz, 1H), 7.96 (d, J=8.5
Hz, 2H, ArHX?2), 7.57 (dd, J=8.1, 4.7 Hz, 1H, Pyridyl-
H), 7.52 (d, J=8.5 Hz, 2H, ArHX2), 7.46 (s, 1H, ArH),
7.27 (s, 1H, ArH), 7.20 (s, 1H, Pyrazolyl-H), 2.35 (s, 3H,
CH;), 1.36 (s, 9H, CH; X 3); C NMR (101 MHz,
CDCly) d: 165.3, 162.7, 156.0, 154.9, 148.0, 147.4, 139.8,
139.0, 134.7, 134.6, 131.4, 130.7, 129.8, 129.1, 127.7,
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126.7, 125.8, 125.2, 117.8, 112.6, 100.0, 35.1, 31.2, 19.7.
Anal. calcd for C,gH,BrClLNgO,: C 53.49, H 4.01, N
13.40; found C 53.69, H 3.70, N 13.42.

N-(2-(5-(3- 18 -1-(3- FUME g -2- 3 )- 1 H- ik e -5- L )-
1,3,4-W8 25 -4- 5 -6- I JE SR 8 )-2- 35 2K H 1k i (8l1):
HEE A, 72Z 40%. m.p. 280~281 C; 1H NMR (400
MHz, CDCls) d: 9.45 (s, 1H, NH), 8.55 (d, J=4.7 Hz, 1H,
Pyridyl-H), 8.07 (d, J=38.1 Hz, 1H, Pyridyl-H), 7.99 (dd,
J=8.1, 4.7 Hz, 1H, Pyridyl-H), 7.56~7.54 (m, 1H, ArH),
7.48~7.46 (m, 1H, ArH), 7.38~7.35 (m, 1H, ArH),
7.32~7.29 (m, 1H, ArH), 7.23~7.18 (m, 1H, ArH), 7.10
(s, 1H, Pyrazolyl-H), 2.37 (s, 3H, CH;); BC NMR (101
MHz, CDCl;) d: 164.9, 164.5, 163.1, 155.4, 148.5, 147.9,
140.3, 139.5, 135.3, 134.8, 132.2, 130.8, 130.3, 130.2,
130.0, 129.6, 127.3, 125.8, 118.3, 116.6, 116.4, 113.2,
100.5, 20.1. Anal. calcd for C,4H;5BrCl,FN¢O,: C 48.95, H
2.57,N 13.99; found C 49.01, H 2.40, N 14.29.

3.2.5 Auhdhay A4 E MK

7 S VS IR [26] 77 00 3~4 B AR5 K &
(Mythimna separata Walker)iZEA 7M. 58 MR FH =
AP IR 78 50 meeL ™" WRFER, ISR % B
(Sclerotinia sclerotiorum)~ 3% J\ JK %5 J3 T (Borrytis ci-
nerea)~ JKFESURIR W (Rhizoctonia solani)~ 38 A ZS9
W (Fusarium omysporum)~ 5% 80 & (Physalospora
piricola)F/NZZ Uk 1 (Rhizoctonia cerealis) 6 FiH I
T3 R BEAT I

4 BTk (Supporting Information)  H /814 7 F1 H Fr1k
A4 8a~81 ff] 'TH NMR A1 °C NMR & H[alfk 7 F1355>
H btk & Y01 & 2 98 5 3% (HRMS). X S84 8E 0] DL % 27
MASFI) 33 (http://sioc-journal.cn/)_F %K.
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