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Design, synthesis and biological evaluation of novel N-pyridylpyrazole-
4-car boxamides containing sulfur moiety
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Abstract: To explore new compounds with high biological activity, a series of novel N-pyridylpyrazole-4-
carboxamides containing sulfur moiety were designed and synthesized from commercial insecticide
chlorantraniliprole via structural optimization. The compounds obtained were then identified by 'HNMR,
BCNMR, elemental analysis analyzer or HRMS (high resolution mass spectorometer), followed by
preliminary evaluations on their insecticidal and bactericidal activities. The results indicated that all the
synthesized compounds showed moderate insecticidal activities against oriental armyworm (Mythimna
separata) at a mass concentration of 200 mg/L, of which 5-bromo-N-[4-chloro-2-methyl-6-(methylcarbamoyl)
phenyl]-1-(3-chloropyridin-2-yl)-3-(methylsulfanyl)-1 H-pyrazole-4-carboxamide exhibited 80% insecticidal
activity. Meanwhile, some compounds exhibited promising fungicidal activities when tested against five fungi
at a mass concentration of 50 mg/L. Specifically, N-[4-chloro-2-methyl-6-(methylcarbamoyl)phenyl]-1-(3-
chloropyridin-2-yl)-3-(methylsulfanyl)-1 H-pyrazole-4-carboxamide and N-[4-chloro-2-(cyclopropylcarbamoyl)-
6-methylphenyl]-1-(3-chloropyridin-2-yl)-3-(methylsulfanyl)-1 H-pyrazole-4-carboxamide displayed a good
fungicidal activity against Alternaria solani, with inhibitory rate of 65.2% and 67.1%, respectively, higher
than that of positive control compound chlorothalonil.

Key words: N-pyridylpyrazole-4-carboxamides; sulfur moiety; insecticidal activity; fungicidal activity;
synthesis; drug materials

KimBEHEE: 2022-05-01; EABHI: 2022-07-22; DOI: 10.13550/j.jxhg.20220416
EEWH: PAYAREITESAUIITRIBHE (2121GY-125, 2022GY-167)
EER®mN: THE (1984—), B, 1#-+, FIHFFER, E-mail: maomingzhen0303@163.com,



55010

EBUE, 4 FHM-4-BERERT AW BOT . SRS YT

* 2105 ¢

B T SO B R ORI A PR R e, 35K
IEIF A BAT B BAT FHAILBR A% 2% ) G B 2 il D 24
PRI IR Z — o IEARR, WUBEMG SR R R B
B T AFFAPLB A AS . X HAESE bR AE 2 a D
S G B TS H TSR A, )RR T
VEFRBE TR, 51K T & KRB AT 4
Wl SR (& Ta) AEUREERE (& 1) 1ER
XUPBE JH 6 2% LRI AT A ml s & B, E T T8k
LG TR/l

[l M A AR 22 3 X Sl SR gt e B AT A= Y
LERHEAT T — RV S aE™ Y, BRI 4 5
gr (K Te): KRB o BT o . enE
SEMEPE TSy RINER O o ARPRFAA, A ERAS A B
EWRA R IR YIS, T TR

o Br H 0

N
N
- H I\ - H
N
N N N
Cl
Cl N~ NC
b
%\II S Br
7 H T\
N N
Cl
Cl Cl N~ |
X
d
Cl

N~
S

SR B

2N EE 2 i Y i R R AR O SR A e A
HEE o FAR R IR R EE LS M c=S E 1
C=0, MIHIHEmEBE (B 1d) IRk,
NATSUHARA Z5USURGE T —28 3-8 (80) F B BUR Y
MEPEEERE RS (B le), HFEIBASHR LR
WtE. ERT, SCHRIRE X G B 2T 45 R 46 i
AR B T MEmRER S-ERMREGAE ,  BACA0 nH e AR iR HUA €
A7 B N A 0 35 A 4D 2 i A S ATE 9 £ DL G
KT F AR A KT EerH
RG], A SCILLL R BRG] e S B, 5T
DA B e 5 s e 8 R 1 5 A 7 ' RE T B s H R
W, IR ARG R B I A LR IR T A R
MEms-4-BERE AL B, SEAT 002 B A T P T3
PR R ST . HAMES i B E 1 FiR .

X=§,S0,

€
H

H Br O
N 0 4 ¢) /N H 0.
- H, -~ \ R a4

N/ [ N2 ! N N

YNNI R,
- al ———) al 27 g
N

73
N2
1
e

g

Hinfb a9

P XU 2 A% HOGR A 454

Fig. 1 Structures of diamide insecticides
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11 RAFENEE

W AR A G P 2-JF -3k e ( 1T ), 2-24 E-5-
A-3-MERP B RS (Va~e) KBS
FESCHR[4]6 1 ; GF254 RERSHIZAR, 200~300 H AT
ENTRERS, S TARAR AW . 5
LR TG . WASTR S GHER (IN), [a] S 0K R
( MCPBA, JREH/3E 85%, HAY 15% )58 K H
%2 ), AR, BJHL T 20 (i) A BR A A 5 oK aRIR e |
N,N-—HILH B (DMF), Jo/K 2B (C,HsOH ),
LR . Ak . NaOH. PUS kg (THF), —
AMBE (CHCL )., =AM B (CHCLy ), WE . MLig

(Py ). LA ( SOCL, ), To/KBRIREE | WeER R ( i
WO 37% ), AR, MEBTTRMEL T,
Avance 500 MHz ¥ #5398 1518, Fi -+ Bruker
vy X-6 B GG A E AL, JE Rt B A AR A R
/N ; Carlo Erba 1106 BT HLICE 41X, i [ Carlo
Erba /A7) ; Varian QFT-ESI B &4 #E gL, £HE
Varian 23 @ ; Agilent 1260 i &80 AH A543, €[
Agilent A H],
1.2 FHik
121 2-RA3-(ZATFTR)AHIRTE (1) 96 m%
&Y 1A NS BICER191 51, Bk
WF: 19250 mL = A IMA DMF 100 mL FI5R
FZMR W 11.3 g (100 mmol ), JC/KERFREN 13.8 g
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(100 mmol ) Frfttin A, EilEH+E 2 b5, ¥ CS,
18.0 mL ( 300 mmol ) ZZM23% A, SN IRAE 2 I T 1
20,0 °CRHE ML K& CHsI )12.5 mL( 200 mmol ),
R EIRRN 4 h JE L BERE N RN AR A 400 mL
oKk, K ERY AT, g, SRS TR
40 CTJ 4 h, fHE AR 18.42 g, WK 84.9%,
14 15 . 58~59 °C( SCHRIEM: 57~58°C ), "HNMR (400
MHz, CDCl;), d: 4.25 (q, 2H, CH,), 2.74 (s, 3H,
SCH3), 2.67 (s, 3H, SCH3), 1.35 (t, 3H, CH;),

122 5-RA-1-3-R-2-wkwz 2 )-3-F F -1 H-vbvik -
4-FiR o (1) 64 m

A MR A RS BOCHk[20] 77, BTN
T B a 1217 ¢ (10 mmol ) 511.43 g (10
mmol ) B 7% T 40 mL Jo/K SBEH, N i 250 indk
R, WA, WEAES (TLC) (R
TR V(C TR TR) = V(A hER)=1 « 3 ] Wil sz i i
o RNSEEE, WSS, SAEE (VR

V(CTFRZTR) « VA hEE)=1 : 3, A% B4 20 mm,
OB B 300 mm, HEASME (Re)=0.4 ), 15 2.64 ¢
HEE ARSI, K 84.6%, M. 81~82 °C,

'HNMR (400 MHz, CDCls), 6: 8.37 (d, 1H, J = 4.6 Hz,

MEERR), 7.92 (d, 1H, J = 7.9 Hz, MLEER), 7.25 (dd,
1H, MEBEIR), 6.48 (s, 2H, NH,), 4.34 (q, 2H, OCH,),
2.55 (s, 3H, SCH3), 1.41 (t, 3H, CH;), HRMS (ESI),
m/Z: C;,H3CIN,O,S, [M+H] FiS{H 313.0523; 5E
MY 313.0520,
123 5-FA-1-(3-F-2-wbwg B )-3-7 F A -1 H-vibvk -
4-78 (V) 6946k

TE 100 mL BRI S, MAEY0.936 ¢
(3 mmol) . % (CHOH) 15 mL, 10 mL 5%
F7KF1 NaOH 0.24 g( 6 mmol ), JR& ¥ 1R S 4 h,
VR B 25 RER AR, i 50 mL 25 BT OKARE,
WeEh W HM % pH oM 1.5, Sl @Ak, kgt
T4 0.85 g (b BWIV, E 99%, 15 151 157~158 °C,,
"HNMR (400 MHz, CDCl;), 6: 8.48 (d, 1H, J = 4.5 Hz,
MEBEIR), 8.03 (d, 1H, J = 8.0 Hz, MELBEIR), 7.34 (dd,
1H, MEIEIR), 6.53 (s, 2H, NH,), 2.53 (s, 3H, SCH;3),
HRMS (ESI), m/Z: CioHoCIN,0,S, [M-H] Blit(H
283.0064; SZNI{E 283.0061
1.2.4  1-(3-FR-2-wkwe 2)-3-50 F H -1 H-vib vk -4- 1 52

g (V1) e94 %

APV GRS BaCIR21Mk, BikG
WA T Kiba®0.624 g (2 mmol ) & T
20 mL THF ™, i A A2 5 I8 0.468 g( 4 mmol ),
S Ve 2 [ TLC{%% Ik V(TR TR -
VATTER)=1 : 3 ) WE s i 78 . O Ee,
4R )G, LF)Z2HT ( /ﬁiﬂﬁﬁ(ﬁdﬁ V(TR CTR) = V(i
BE)=1 : 3, A% EA 20 mm, BREREE 300

mm, R=0.5), 13 0.48 g B EAEIAVI, WK 80.0%,
1505 84~85 °C., 'HNMR (400 MHz, CDCl,), 6: 8.59
(s, 1H, MLWRIR), 8.45 (d, 1H, J = 3.9 Hz, MLBEIR),
7.92 (d, 1H, J = 7.5 Hz, MLBEFR), 7.25 (dd, 1H, MERKE
), 4.34 (q, 2H, OCH,), 2.62 (s, 3H, SCH3), 1.37 (t,
3H, CH;),HRMS (ESI), m/Z: C,H,,CIN;0,S , [M+H]"
RIS (H 298.0415; SZM{E 298.0418,

1.2.5 5-i8-1-(3-F-2-vbwe 3A)-3-BL F A -1 H-wb v -4-

Wiz oEg (V) o946 %

AW A RS SR [22]10 7 ik, Bk
RO . K& 0.624 ¢ (2 mmol ) T 20 mL
CH;Cl H, IR 0.64 g (4 mmol ) J5, [
%’*#ﬂj 5, ZJE A SRR 5 1% g 0.351 g( 3 mmol ),

maPE, TLC [JBHHIA MR LHER) « V(A
ﬁ‘dé)=1 3] W R N R . O SERE, LA VKOK T,
R TR HEBU(3x30 mL ), AR FIIE A7 R S AN PR T
LB FKAML A NaCl # RGeS, ToKBRREE T4 .
WA, 2 (BRI MR CTR)
VOEER)=1 = 3, OREAEEAR 20 mm, RERICRE
J¥ 300 mm, R=0.5), 15 0.62 g BRI IAI,
%K 86.2%., 'HNMR (400 MHz, CDCl3), J: 8.51 (d,
1H, J = 3.8 Hz, MLEEFR), 7.92 (d, 1H, J = 7.8 Hz, Nt
WEFR), 7.25 (dd, 1H, MEEERF), 4.34 (q, 2H, OCH,),
2.99 (s, 3H, SCH3), 1.37 (t, 3H, CH;), HRMS (ESI),
m/Z: Ci,H;BrCIN;O,S, [M+H] HiB{H 375.9515;
SEE 375.9511,

1.2.6  1-(3-R.-2-wkvg & )-3-70F Sk -1 H-vit vk -4-F 8%
s (Xa) ¥4

BAbE ¥ VI0.538 g (2.0 mmol ) T 20 mL
CH,CL, /', I A MCPBA 0.852 g (4.2 mmol ), %
BHE, TLCLURITHFIN W(ZBR ZER) - V(A iEE)=1 :

3 ) WE s AR . RO SRR fir“«&z}fﬁf@%ujzﬁ
MR AN . B 7K R AT NaCl ZKis i vE %
IRBRRREE T o WRARIE A, 24T 2T [ Ve V(Z
TR TR) « V(A MMEL)=1 : 3, it ES 20 mm, &
R HURE E 300 mm, R=0.4], 15§ 0.5 g &L Xa,
We# 75.9%, His: 95~96 °C, 'HNMR (400 MHz,
CDCly), &: 8.59 (s, 1H, MLMEFF), 8.45 (d, 1H, J =
3.9 Hz, MEBEIR), 7.92 (d, 1H, J = 7.5 Hz, MLEER),
7.25 (dd, 1H, MEEEER), 4.34 (q, 2H, OCH,), 3.51 (s,
3H, SCHs), 1.37 (t, 3H, CH;)., HRMS (ESI), m/Z:
C,H,CIN;O0,S, [M+H] HIS{H 330.0310; SZi{H
330.0307,

1.2.7 RV, X, X694 %
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AT .

TRk



55 10 1A THE, %

B -4- R R AT AR R Bt A S AR T

© 2107 «

1-(3- 54 -2- M g 3 )-3- 0 FFY 3 -1 - Wk 1 -4- T R
(VID), B, B 99.0%, k. 173~174 °C,
"HNMR (400 MHz, DMSO-d;), J: 8.68 (s, 1H, MLk
#£), 8.52 (d, 1H, J=4.0 Hz, MBEHR), 7.98 (d, 1H, J =
7.9 Hz, MELBEFR), 7.35 (dd, 1H, MEEEFR), 2.63 (s, 3H,
SCH;), HRMS (ESI), m/Z: C,,HsCIN;0,S, [M-H]
S {H 267.9550; SE{E 267.9553,

S-TR-1-(3-5-2- ML g 3 )-3- 47 FF 3~ 1 - e -4-
R (IX ), FIAEAR, 3 99.0%, %5 : 192~193 °C,
"HNMR (400 MHz, DMSO-d; ), 5: 8.60 (d, 1H, J=4.3
Hz, MLEEFR), 7.98 (d, 1H, J = 7.9 Hz, MEEEH), 7.51
(dd, 1H, MEEEFR), 2.54 (s, 3H, SCH3), HRMS (ESI),
m/Z: C1oH,BrCIN;O,S, [M—H] FEi (i 345.9051; ¢
M{E 345.9050,

1-(3- 5 -2- Mt g 3 )-3- 0 Y 35 -1 - i s -4 Y R

(XI), AR, R 99.0%, K5 209~210 °C,
'"HNMR (400 MHz, DMSO-d,), 5: 9.02 (s, 1H, s
1), 8.63 (d, 1H, J = 3.9 Hz, WMLBEIR), 8.34 (dd, 1H,
MEBEER), 7.35 (dd, 1H, MEEEER), 3.51 (s, 3H, SCH3).
HRMS (ESI), m/Z: CioHsCIN;0,S, [M-H] Bit(l
299.9845; SCM{E 299.9848,

1.2.8 RAArfbe4s (Xla~k ) #94%

DL 5-%8 FE-N-[(4-54-2- H BE-6- HT lE e ) R At - 1-
(3-5-2- M I 5 )- 37 FFY 3k~ 1 F-nik s -4- A it e ( XTTa)
1A R B

E 50 mL BRI ALSHN0284 ¢

(1 mmol) . & WM 5 mL, M2 h, z&MWE
A, IS IBES Y T 10 mL CH,CL HY, 0 °C R
e &R S-A-2-AIH-N3- T HEIEH B (Va)

0.464 g (1 mmol ) FIMEAE 0.1 g( 1.2 mmol ) #Y 20 mL
CH,CL W, ke, Fi% ) 2h, TLC [ JBIH
K VTR ETR) = V(AmES)=1 = 3] Wail s b i 2,

JR 58 B K RER A7), A 40 mL R 4T o

REWZT | mol/L EhFR . TR Rk IR 2V IA W iR
I NaCl i v, JOKBRREE T, AR, &
FEEMT (VR M(CRRETR) « V(A ThE)=1 : 3,

g RE 542 20 mm, A BRI 300 mm, R=0.4 ),
4032 g HEEK (XTa), b&9 (Xlb~k) AR
Rz i

fkE&PXla, AR, & 67.4%, HPLC &
i 98.5%, M. 232~233 °C, 'HNMR (400 MHz,
CDCl;), 6: 9.19 (s, 1H, CONH), 8.37 (d, 1H, J =
4.6 Hz, MEBEFR), 7.94 (d, 1H, J = 7.9 Hz, MLEEIR),
7.34 (s, 2H, Ar-H), 7.28 (dd, 1H, MEEEFR), 6.65(s, 2H,
NH,), 6.35 (d, J = 2.4 Hz, 1H, CONH), 2.93 (d, 3H, J
= 4.6 Hz, CH;), 2.67(s, 3H, SCH3), 2.30 (s, 3H, CH3),
BCNMR (100 MHz, CDCls), d: 166.5, 158.8, 150.8,

147.5, 146.3, 141.2, 140.9, 138.7, 135.6, 135.4, 132.2,
131.2, 130.6, 126.9, 125.3, 117.8, 26.1, 17.8, 13.5,
HRMS (ESI), m/Z: CoHsCILN40,S, [M—H] H it {H
463.0511; SZE 463.0510,

5- 54 -N-[(4- 51 -2- W1 3k -6- 20 P9 56 ik i 3k )
F1-1-(3- 5 -2- Mk g 56 )-3- i - 1 - A -4 P G
(XIb), A, YR 70.8%, HPLC & & 98.2%,
M. 234~235 °C, '"HNMR (400 MHz, CDCl;), o:
8.95 (s, 1H, CONH), 8.39 (dd, 1H, MLBEFR), 7.94 (dd,
1H, MEBEIR), 7.33 (s, 2H, Ar-H), 7.28 (dd, 1H, MIE
¥F), 6.66 (s, 2H, NH,), 6.35 (s, IH, CONH), 2.83 (m,
1H, #AHL), 2.67(s, 3H, SCH;), 2.30 (s, 3H, CH;),
0.79 (m, 2H, AN 3E), 0.53 (m, 2H, HHHE),
BCNMR (100 MHz, CDCl3), d: 165.9, 160.2, 151.8,
147.2, 146.2, 140.1, 137.6, 135.8, 133.3, 132.1, 131.2,
130.4, 125.6, 123.7, 115.2, 22.6, 17.8, 13.5, 5.9,
HRMS (ESI), m/Z: C,HyCI,NgO,S, [M—H] i (H
489.0677; LA 489.0675,

5- 54 e -N-[(4- 5 -2- W 3k -6- 450 T 6 1k i 3 ) A
FE]-1-(3- 5 -2- M W I )3 FH i - 1 7= i e -4 HH
(XIc), HEEA, 1% 61.3%, HPLC & 98.2%,
YA 195~196 °C, '"HNMR (400 MHz, CDCly), &:
8.69 (s, 1H, CONH), 8.39 (dd, 1H, MLEEFF), 7.95 (dd,
1H, MEBER), 7.35 (d, 1H, J = 2.1 Hz, Ar-H), 7.31 (d,
1H, J=2.1 Hz, Ar-H), 7.28 (dd, 1H, TEEFE), 6.68 (s,
2H, NH,), 6.29 (s, 1H, CONH), 2.67 (s, 3H, SCH3),
2.29 (s, 3H, CHj), 1.35 (s, 9H, AT #E). “CNMR

(100 MHz, CDCly), J: 166.7, 159.8, 152.5, 148.3,
145.6, 142.2, 139.4, 138.1, 135.4, 131.6, 130.7, 130.5,

127.4, 126.4, 126.1, 118.8, 50.8, 28.2, 17.7, 13.2,
CyH2CLNGO,S TER A Hr#IS{H C (52.07%), H
(4.77%), N (16.56%); SZM{E C (52.41%), H (5.23%),
N (16.87%).

5- 54 e -N-[(4- 51 -2- T 3k -6- S5 D9 66 gk i 3k )
FE]-1-(3- 5 -2- ML BE F5% )-3-f FF 35 - 1 A7 - i e -4 FRY e
(XId), F@EA, R 65.9%, HPLC % 98.5%,
YA 193~194 °C, 'HNMR (400 MHz, CDCLy), &:
8.90 (s, 1H, CONH), 8.39 (dd, 1H, MELEEFR), 7.95 (dd,
1H, MELBEFR), 7.34 (dd, 2H, Ar-H), 7.28 (dd, 1H, N
BEFR), 6.66 (s, 2H, NH,), 6.28 (d, 1H, J = 7.9 Hz,
CONH), 4.17 (m, 1H, /%), 2.67 (s, 3H, SCH3),
2.30 (s, 3H, CH3), 1.16 (d, J= 6.5 Hz, 6H, SFHA %),

BCNMR (100 MHz, CDCly), §: 166.9, 159.3, 151.8,
147.4, 146.2, 140.7, 138.0, 136.0, 134.2, 133.0, 132.1,

131.2, 125.4, 123.9, 116.8, 45.5, 23.7, 17.6, 13.4,
HRMS (ESI), m/Z: C,H»nCLNgO,S, [M-H] it
491.0824; SCII{H 491.0825,

5- 54 L -N-[(4- 51 -2- W 3k -6- HY 4 56 ok M 3k )
F1-1-(3- 5 -2- Mk g 56 )-3- i k- 1 -k A -4 PTG
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(Xle), A@FEMA, K 53.1%, HPLC & 98.7%,
1505 . 235~236 °C, '"HNMR (400 MHz, CDCls), &:
9.10 (s, 1H, CONH), 8.38 (d, 1H, J = 4.6 Hz, NMLIEL),
7.94 (d, 1H, J = 7.9 Hz, MLKEFR), 7.33 (s, 2H, Ar-H),
7.26 (dd, 1H, MLEEFR), 6.65 (s, 2H, NH,), 6.35 (d, 1H,
J = 2.4 Hz, CONH), 3.86 (s, 3H, OCH3), 2.67 (s, 3H,
SCHj3), 2.30 (s, 3H, CH;)., *CNMR (100 MHz, CDCl5),

0: 1663, 159.3, 151.2, 148.1, 146.8, 142.3, 140.5,
139.1, 134.9, 133.1, 132.0, 130.5, 130.0, 127.3, 125.5,

118.4, 63.0, 26.1, 17.7, C1oH,5CI,NO5S JC & 43 H1
B1E C (47.41%), H (3.77%), N (17.46%); SZili{E C
(47.85%), H (3.52%), N (17.19%),
N-[(4-5-2-H J-6- H Bt e 36 ) 7R 56 1-1-(3-54-2-Tilk
WE HL)-3-H FF -1 -k mae-4- F B e ( XILE ), P e [ ik
W 85.7%, HPLC & 1t 98.3%, & 4. : 238~239 °C.
'"HNMR (400 MHz, CDCls), 6: 9.69 (s, 1H, CONH),
8.73 (s, 1H, MLMEIR), 8.45 (d, 1H, J = 4.6 Hz, NLIE
¥X), 7.94 (d, 1H, J = 7.9 Hz, MIEFF), 7.33 (m, 3H,
Ar-H, MEBEFR), 6.35 (d, 1H, J = 2.4 Hz, CONH), 2.91
(d, 3H, J = 4.6 Hz, CH3), 2.67 (s, 3H, SCH3), 2.30 (s,
3H, CH3;), “CNMR (100 MHz, CDCly), 0: 166.4,

158.6, 150.9, 148.4, 147.5, 141.2, 140.9, 138.7, 135.6,
135.4, 132.2, 131.2, 126.9, 125.8, 110.8, 26.1, 17.8,

13.4, HRMS (ESI), m/Z: C;oH,7CL,N;0,S, [M-H]"
IR {A 448.0402; SZlI{E 448.0413,

N-[(4-5-2- H1 BE-6- 30 PN HEME JHg 6 ) R ik 1-1-(3- 54 -
2k g 3 )37 P - 1 F-mi -4 H ki (X ), I
A, I 83.2%, HPLC & 98.6%, Mifi: 261~
262 °C, '"HNMR (400 MHz, CDCls), 6: 9.64 (s, 1H,
CONH), 8.79 (s, 1H, MEMEER), 8.45 (dd, 1H, MELEEIL),
7.92 (dd, 1H, WMEBEFR), 7.33 (dd, 1H, MEEEFR), 7.29
(d, 1H, J = 2.1 Hz, Ar-H), 7.22 (d, 1H, J = 2.1 Hz,
Ar-H), 6.35 (s, 1H, CONH), 2.83 (m, 1H, #HL),
2.67 (s, 3H, SCH3), 2.35 (s, 3H, CH3), 2.30 (s, 3H,
CHs), 0.78 (m, 2H, ¥FHNL), 0.58 (m, 2H, A L),
BCNMR (100 MHz, CDCly), d: 167.3, 160.1, 151.4,
147.2, 146.7, 141.3, 138.5, 135.8, 133.3, 132.4, 131.0,

130.1, 125.2, 123.7, 115.4, 22.7, 17.8, 13.4, 5.9,
HRMS (ESI), m/Z: C,H,oC,N5O,S, [M—H] ¥ {4
474.0560; SZIN{H 474.0558,
5-1R-N-[(4-5-2-H 5 -6- F I 56 ) R 3 ]-1-(3- 54 -
2Pk A )-3 - FP - 1 =Nk ik -4-F ke ( XTTh), 64
A, R 71.0% , HPLC 7 i 98.3%, J# 4 : 241~242
°C, 'HNMR (400 MHz, CDCly), 6: 9.62 (s, 1H,
CONH), 8.60 (dd, 1H, MLREFR), 8.03 (dd, 1H, MLAE
1), 7.52 (dd, 1H, MEBEIF), 7.35 (d, 1H, J = 2.1 Hz,
Ar-H), 7.30 (d, 1H, J = 2.1 Hz, Ar-H), 6.35 (d, 1H, J =
4.7 Hz, CONH), 2.91 (d, 3H, J = 4.9 Hz, CH;), 2.67 (s,
3H, SCH3), 2.30 (s, 3H, CH;), CNMR (100 MHz,

CDCl,), 0: 166.5, 158.6, 150.8, 148.5, 147.2, 141.2,
140.9, 138.3, 135.4, 135.0, 132.8, 131.0, 126.4, 125.7,
110.3, 26.1, 17.8, 13.4, C;oH(BrCI,N50,S JLE 4T
FRIS{H C (43.12%), H (3.05%), N (13.23%); SZI{E
C (43.40%), H (2.68%), N (3.61%).
N-[(4-5-2-F -6 F BE I 36 ) R 3 - 1-(3- 5 -2- Tk
MG ) -3 B P - 1 H-hk e -4 PR 5k e ( XL ), 10 [T
WK 87.4%, HPLC & 98.2%, Mk : 231~232 °C,
"HNMR (400 MHz, CDCls), 6: 9.88 (s, 1H, CONH),
8.83 (s, 1H, NkMEFE), 8.50 (dd, 1H, MELIEEHR), 8.00 (d,
1H, J = 8.0 Hz, MLIEFR), 7.44 (dd, 1H, MLIEFR), 7.33
(s,1H, Ar-H), 7.32 (s, 1H, Ar-H), 6.39 (d, 1H, J = 4.9
Hz, CONH), 3.35 (s, 3H, SO,CHj,), 2.91 (d, 3H, J =
4.8 Hz, CH3), 2.35 (s, 3H, CH3), 2.32 (s, 3H, CH3).

BCNMR (100 MHz, CDCly), §: 166.4, 158.6, 150.9,
147.5, 146.3, 141.2, 140.9, 138.7, 135.6, 135.4, 132.2,

131.2, 130.6, 126.9, 125.3, 117.8, 43.1, 26.1, 17.8,
CioH7;CLNsO,S TR 4 Hr#lie i C (47.31%), H
(3.55%), N (14.52%); SZ{AE C (47.44%), H (4.04%),
N (14.00%).
N-[(4-58-2-H 5L -6- 1 N FE I e 356 ) 7R 56 ]-1-(3- -
2Lk I I )- 3B, Y - 1 - k-4 R ( XTG), G
A, YR 81.6%, HPLC # i 98.4%, Ml 202~
203 °C, '"HNMR (400 MHz, CDCl3), 6: 9.87 (s, 1H,
CONH), 8.83 (s, 1H, MLMEIR), 8.53 (dd, 1H, MEIEIR),
8.02 (dd, 1H, MLBEFR), 7.47 (dd, 1H, MEEER), 7.34 (s,
1H, Ar-H), 7.33 (s, 1H, Ar-H), 6.41 (s, 1H, CONH),
3.55 (s, 3H, SO,CHs), 2.83 (m, 1H, ¥#P%E), 2.35 (s,
3H, CH3), 0.79 (m, 2H, %), 0.53 (m, 2H, K
3y, BCNMR (100 MHz, CDCls), d: 167.1, 158.4,

150.9, 147.5, 146.4, 141.2, 138.6, 135.6, 135.4, 132.1,
131.1, 130.5, 125.4, 125.1, 117.8, 43.1, 22.7, 17.8,

5.64.,C5H 9C1LN50,4S TCR A Hr IS C (49.62%), H
(3.77%), N (13.78%); A C (49.47%), H (4.18%),
N (13.78%).

N-[(4-58-2- P -6 T L e i ) 4 ) 1-(3- 4 -
2-MIHk e - 3B Y - 1 -k sk -4- TR ke ( Xk ), 1368,
BA, W 78.5%, HPLC & 98.6%, Mf: 217~
218 °C, 'HNMR (400 MHz, CDCls), 6: 9.80 (s, 1H,
CONH), 8.86 (s, 1H, MLPRIR), 8.54 (dd, 1H, ALBEIR),
8.03 (dd, 1H, RBEFR), 7.32 (s, 1H, Ar-H), 7.28 (dd, 1H,
MEIEER), 6.11 (s, 1H, CONH), 3.54 (s, 3H, SO,CH3), 2.35
(s, 3H, CH3), 1.35 (s, 9H, CH3), “CNMR (100 MHz,

CDCLy), J: 165.6, 158.6, 151.0, 147.5, 146.3, 141.2,
138.7, 137.6, 135.4, 131.6, 130.7, 130.5, 126.9, 125.4,

125.0, 117.6, 50.8, 43.1,28.2, 17.7, CoHyCLNsO,S 7T

SFTHIEA C (50.39%), H (4.42%), N (13.35%); Sl

ff C(50.62%), H (3.87%), N (12.93%).
FARK RN F iR
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(ﬁ DMF, K,CO, —S_  CN S CN
s B 3 TP /_ O
c—o—" o ant —s<c-o (_s>_<COEt)
o CS,, CH,I L 2
0 H
N_O o
S S— —
Eoc, S HOC Re N °
@ . N HOCHOH o R socl, o HN-NN~
NP NHNH, C.HLOM N7 Cl NaOH A Ol Py, CHCL, NAC
« | « | CONHR, P
I m v Cl NH, Xla~e
Va~e H o
EtO,C S EtO,C S HO,C S RI/N H S
N RN Ny SOCl, NJ\[’(N
HN"N IN N’ H,O/CH;0H N _— N7
_ > - > H,Cl
AT THE L C " NaOH a PO al
| N | N7 | CONHR, N~ |
X X X cl NH, X
11} Vi VI Xlf~g
Va~b
Xla: R, = CH;; XIIb: R; = CH(CH,),; Xllc: R, = C(CH,);; XIId: R, = CH(CHs),;
Xlle: R, = OCH;; XIf: R, = CHs; Xlig: R, = CH(CH,),
Et0,C S H
as ROC S moc s, NPug s
NN B /N\/N H,0/CH,0H ]\//\(N _S0% | N% h
r — > A
o2 cl B, IN _ ¢l NaOH Br N Py, CH,CL, a Br N’
| CHCI, & N cl CONHCH, N
NS
X X cl NH, M X !
m Vil Ve
o) 0 H
/) /7
BOC_ S\ goc 07 HO,C 0\\S< N0y o0 O\‘séo
m n(MCPBA) : . O/CHO { socl, R N N
v n(=21:1 [ N H2 HOH —j N m’ ! 'N
cl~ CHClL N Neom o N P OECh al N
N7 I N2 CONHR, NACl
. n(MCPBA): L_ | QNHZ |
n(VD=1: 1 .
VI, CH,Cl) 0 Va~e Nk
EtO,C SS— XIli: R;=CHs; XIIj: R,=CH(CH,),; Xllk: R,=C(CHa),
/ \
N
cl
N~
o
Xb

1.3 RIEAZE. £PiEENK
1.3.1 RAEF ik

HARE A P XTa~k 75 R i R0 23353tk
7000, IR AR . B4 H WondaSil C18 (4.6
mmx250 mmx0.5 pm ), i dhAHRHNE M LT
KIRAY (R EEN 80 :20), BIiEN 1
mL/min, i EAIE—EITR Y&,

1.3.2  AdiErn
1.3.2.1 R HOE L

VIZRFZh R ( Mythimna separate ) AR R H (2
ﬁ:é PR T K A 75 A T B AR ), SRR 3k 1232
PEAT 28 B I o KA it FH AT ) o e
200 mg/L B, 35t 1 KM BRI 7 em

BRIk, A 4 gl H 2~4 . XTI
BT IR T K AR SR 4 B 24 b BE IS S0 Y
TR . 7E 48, 72 h MERSCEG 5L, DI 4l
ST, M2 Ash g HEIET brie, HE 3
W, BOPHE ., REREHEAE (1) 1158
A/%=(N-N,)/Nx100 (1)
K. 4 FHARRTEN, %; N PSR, k;
Ny GG R, Sk
1.3.2.2 MG R
VGRS FH A 22 A KRR, e vk
Bl 50 mg/L B, XFIM S E R ( Sclerotinia
SR 4 9 W ( Physalospora
piricola ). TP E (Alternaria solani ). 5%

sclerotiorum ) .
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EWRER E ( Phytophthora infestans ) F/NZZ 35 B¢ 9
I ( Gibberella sanbinetti )5 i UK F #4717,
FTRIE RIS . R (2) AT

2 /%=(D, - D,)/D,x100 (2)
Krfr: Dy AR A K EAR, mm; Dy A
K EAE, mm,

2 HR5H®

21 LEMHERK

SR R A A I A A i, SR FH PR B 25 B 1K R
BWNEER, LA NaOH M, =i T ILTFARL,
] RE H T AR 2 Bt T AR S EOK i R AR
18, SN SR T2 DA IR R, S AR PR AT
e AWV VIR X a f 7K fiff S0 #E %5 T EA T
R, A B A VIR VIS, R T S0 A i S 1

VB E R AR AR S R Al Ak S R, BRAER
i, AW APMEE Y Xa~k i, DL=Z B B,
NP2 22« WA, 4 TR ) B 45 Ay P A
55 RIILIE J5 , SRR B — 1 H AR 79 . LA CHLCL,
R, MCPBA RHEALF, Hd, n(V):
n(MCPBA)=1 : 2.1 B, RWAREEY Xa, KL
CH,CL AR, 0 °CTRH55 BT i &= ik & 9 VIRl
MCPBA 1 CH,CL %22 A, AR sS4k
A% Xb, '"HNMR (400 MHz, CDCly), 6: 8.62 (s, 1H,
EmEER), 8.48 (dd, 1H, MEWEFR), 7.98 (dd, 1H, MEE
), 7.42 (dd, 1H, TEREIR), 4.37 (q, 2H, OCH,), 3.11
(s, 3H, SCH3), 1.37 (t, 3H, CH3).

22 HWIiEME

AYTE RS RN 1 R

R 1 EARAL S WA R S0 PR

Table 1 Insecticidal activity and fungicidal activities of the title compounds
HEY A% A%
FARERE  NEREIRE R W T TSR A% T WA BORTE
Xla 60 333 50.0 18.2 44.4 30.2
XI'b 40 333 12.5 31.8 333 39.6
Xlc 30 333 0 18.2 38.9 39.6
Xld 20 28.6 18.8 18.2 41.7 43.4
Xle 10 28.6 18.8 31.8 50.0 32.1
XIf 50 65.2 38.9 18.2 43.8 25.0
Xlg 30 67.1 6.3 27.3 41.7 24.5
XIh 80 333 6.3 22.7 333 13.2
XIli 40 28.6 25.0 18.2 38.9 34.0
XII 60 333 12.5 27.3 27.8 24.5
Xk 70 9.5 25.0 18.2 36.1 28.3
SRR 100 — — — — —
HHE — 63.6 73.1 84.0 79.3 88.5
W R,

AL S W AE IR E N 200 mg/L B, X - 05
iU R P AR G, R HUE EA<100%, itk
IR S-HUREON AL, 3-BURI N AL, Hirfk
EYIEH BERE AR BRI (R, BTG PRI A H 3
> N3 > BUT He> SN >SS kM IR 5-H
RIEH H, 3-BURIENBF I, Bk &9 4 H it
W ARTRI BRI (R ) BYTE PRI A FE SR 38 24
MR S-BURIE R H, 3-BUCIE IR %L, Higrfk
B AN R BUREE (R BYTE PRI Ry H <
IFE<BUT 3, Yk ER S-BUEEA Br, 3-HUt
FENRR L, BIEA Y XTh, %25 7 B e 0 % i vk
H 80%, FEIZRILEW iR, Wi Xlh 5
Xla, XIf A HUE XS H, mEmeER E5]A Br Bk &

Yok s b e . AR 1 ATLAE Y, 7RI F bR
eEYt, Huteees 3-BUCE MR T, BAisfes
W2 T I e A [ A 32 o PP BOP R s M e
TPRE AL FH S A B S, HEEEUR R AR & )
AR TR

SR M A T ROAR o B d i Je T 32 AR g —Fh
AR, AR D R E R Ca¥ MR, (40 T
FEPEN Y Ca® #E3E, FEOMBAIET ., K52 b
Oy TR ARG R e bR R 5 AL 4 1,
N B At & 5 R du e T 32 144 5 0 B T Bk
i ALE R, PR R e T ZARIRE T T %,
FUE A RIEVEREAR, A WA FRFERIALE (5
fr ) XA RTEPER IR E 2
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HAR LA W Xa~k B 2 P00 BA 305 P 03K 225 SR 3
By, 7ERTERWEE N 50 me/L i, #43 BARtb &9 %t
MR . SRR S, T NE RS
TIPS MG E . Ko, (S XIE A XTg XF
T AR T AR R 5 65.2%F1 67.1%, (=
T2 E R . vT UL, X T R B R T
P, HArfe S Pnpme R -3 H st T8
FEHN Bro HAp b A9 Xla X /N2 77 8595 B8 A Xl e %o 31t
SR E I HE RN 50.0%, {EAR TXF 0824 1
o EARAE PR 88 5 0 2 005 T R 30 i e 2= i
BETE, TR <31.8%. F5Lme 3-5% B A Ak
9 3-AH IS, IR HE R B AR A B TR T A

3 #it

(1) ARSCHRIE T —Fh G B N-MEIE 56 bk e 25 44
B, RS BT . AR — RIS B A )
N-MERE L me-4-F e R A28, Btk a4
'"HNMR , "CNMR ., # LG 2 43 Hr A B 15 40 3 o 3
LB IE o

(2) EYTEHENALE R, Binfb &
HIRE 200 mg/L BF, X5 B R EA AR g
P, AL TFARBE , Kk oh FREEM I E R S
RLelAE g 4 n, HERES YRR J7 F HUR RGP R
RN, R, mEmeER b5 7 U R 3L 4E F i 5%
TE R RFR E

(3) Ml T Hbr b BT K EE 50 mg/L i
X} 5 FhECE B IRR EIE . o, L AXIE fXlg
(MEPRER S-BUCIEN H) SR EERE TR TR
MR R, ST R E R . P
AR AE AT,

SE 3k
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