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W EEFEE A TR T — R R R
SRR Ul — B B35 L BEVE M AN M B B A B R — KB KB A AT B Agro Kanesho 4
AR T B PR S 45 4 B 57 B2 0 2% HL ) imicyafos [F R LA 0 5% A0 2% 482 5L 9% BT ; Makhteshim
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(15 @ JoKBFERAS0 mL), ERBEHFZAHT . ZRBE N ZFEMA7 mL). WINEEE B 5N R T+
BER 20 h. TLCCHEREID BRI N ERE . EEREE BRESEN KT U RSB HE K. FrgH
KRYBERZEZER AFKBERFRET HEERZE 0C.

) LR BRI A 2-8 IR EE (10. 98 @) , IKIB ARG T, BRWA 32 mL =, W insE e
G BRI R TR R RSN B 6 h. TLC MW R B 58 UG » BRI 45 5 = RIS I B 26, RA Y
MAZBRZERFKER, KA ZBRCEER=IK, &3 A VA, TKFRER M T 1% I8 8 Ve 48, Frig %
RYEHEEH B R P A 3 BB NN S ZRZENR BB RN 2 1.
1.2.2 AAsd 1 a4 AR 7 100 mL 2O BERLM S KK IA F E A 3(2 mmol) .35 FH B (2. 2
mmol) FRERHH (2. 6 mmol) \N, N-— F E B B (10 mL) g R ARFEZE 80 'CR MW 8 h. TLC il )i
PESE G s R B KRB, IR EBR =K, AWM X KRBT 18 I8 B 45, B
BERKYEEEal, ER AR E LR IBHIREHER AR EA 1 1

N-C-(G-E-5-SHEFRME-2- MM D 2-SFPFREFBRE (1-D. 56 EH&, kR 78%.
'H NMR (400 MHz, DMSO-d;) & 8. 84 (s, 1H, pyridine-H), 8. 79 (t, ]=5.2 Hz, 1H, CONH), 8. 38
(s, 1H, pyridine-H), 7.79 (d, J=7.8 Hz, 1H, Ph-H), 7.73 (t, J=7.4 Hz, 1H, Ph-H), 7.66 (d, J
=7.6 Hz, 1H, Ph-H), 7.51 (d, ]=7.4 Hz, 1H, Ph-H), 3.57 (dd, J]=12.0, 6.1 Hz, 2H, CH,),
3.44 (t, J=6.3 Hz, 2H, CH,). ®*C NMR (100 MHz, DMSO-d;) & 167. 72, 162.19, 144.6 (q, J=4.0
Hz), 136.72 (g, ] = 2.0 Hz), 133.78 (q, J=4.0 Hz), 132. 87, 130. 24, 128. 93, 128.83, 126.7 (q, J
=5.0 Hz), 126.37 (q, J=31.0 Hz), 124.18 (q, J=271.0 Hz), 123.75 (q, ]=239.0 Hz), 122, 23,
38.57, 29.83. HRMS, m/z (ESD caled. for C;;H,, CIF;N,OST[M+H]" . 429. 025 8; found: 429.025 9.

N-C(G=ZFFEEE-2-FERADZE) 2 2R FEEFBE (L2 . A EE &,k 82%.'H
NMR (400 MHz, CDCl,) & 8.72 (d, ]=4.9 Hz, 1H, pyrimidine-H),7.66 (d, ]=7.5 Hz, 1H, Ph-
H), 7.57-7.48 (m, 2H, Ph-H), 7.45 (d, J=7.0 Hz, 1H, Ph-H), 7.27 (d, J=4.9 Hz, 1H, pyrimi-
dine-H), 6.48 (s, 1H, CONH), 3.79 (q, J=6.1 Hz, 2H, CH,), 3.42 (t, ]=6. 2 Hz, 2H, CH,).
3C NMR (101 MHz, CDCl;) & 173. 36, 168. 04, 159. 61, 155.78 (q, J=36.5 Hz), 135. 55, 131. 95,
129. 84, 128. 39, 127.14 (q, J=31.7 H2), 126. 31 (q,J=4.9 H2), 123.53 (q, J = 272.0 Hz), 120. 01
(q, J=273.7 Hz), 112. 09 (q, J=2. 4 Hz), 39. 42, 30. 44. HRMS, m/z (ESD caled. for Cj; Hy,
FsN; OST[M+H]": 396.060 0; found: 396. 059 8.
1.2.3 B#isa 064 8. 7 100 mL 2O REEBS WA BLEH I (1 mmoD, =& H 4%
(20 mL) A%, IKIB & T R ZE 0°C A F AR EALZE F B (mCPBA, 2.2 mmoD) , JKIB &4 T 4k
SRR 4 /NeE. TLC Wil X e UG » BUE R 48 AR A B a B2 Binkaw T, RN &
bt 5 BRI IR & % R AR B LR 50 ¢ 1.

N-C2-(3-E-5-SH P M E-2-FO BB 222 =SSP REFBE(L-D . 5 aFE i, iR 88%.
'H NMR (400 MHz, DMSO-d;) & 9. 15 (s, 1H, pyridine-H), 8. 90 (s, 1H, pyridine-H), 8. 83 (t, J=
5.1 Hz, 1H, CONH), 7.79 (d, ]=7.7 Hz, 1H, Ph-H), 7. 74 (t, J=7.3 Hz, 1H, Ph-H), 7.66 (t, J
=7.5 Hz, 1H, Ph-H), 7.52 (d, J=7.4 Hz, 1H, Ph-H), 3.98 (t, J=6.7 Hz, 2H, CH,), 3. 74 (dd,
J=12.6, 6.4 Hz, 2H, CH,;). ®C NMR (101 MHz, DMSO-d;) & 167. 65, 156. 53 (q, J=1. 2 Haz),
144.75 (q, J=4.0 Hz), 139.78 (q, J=3.4 Hz), 136.17 (q, J=2.1 Hz), 132. 85, 130. 43, 129. 82 (q,
J=33.5 Hz), 129.61, 128.95, 126.72 (q, J=4.9 Hz), 126.36 (q, J=31.2 Hz), 124.11 (q, J]=272.0 Hz),
122. 44 (q, J=272.1 Hz), 51. 14, 33.77. HRMS, m/z (ESD caled. for C;sH;; CIFsN,O,;ST[M+H]" .
461.0156; found: 461.0153.

N-C-(-=ZH P REEE-2-FO BB 2 2-=FfFRXF B (I-2) 5 EE&, )X 91%. 'H
NMR (400 MHz, DMSO-d;) & 9.52 (d, J=5.0 Hz, 1H, pyrimidine-H), 8. 84 (s, 1H, CONH), 8. 44
(d, J=5.1 Hz, 1H, pyrimidine-H), 7.79 (d, J=7.8 Hz, 1H, Ph-H), 7.74 (t, J=7.4 Hz, 1H, Ph-
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H>, 7.66 (t, J=7.6 Hz, 1H, Ph-H), 7.54 (d, J=7.5 Hz, 1H, Ph-H), 3.95 (s, 2H, CH;), 3. 77
(s, 2H, CH;). ¥*C NMR (101 MHz, DMSO-d;) & 167. 72, 165.57, 163.59, 155.57 (q, J=36.8 Haz),
136. 23, 132.83, 130.42, 128.98, 126.71 (q, J=4.8 Hz), 126. 46 (q, ]=31.6 Hz), 124.14 (q, J]=
272.0 Hz), 121.56, 120. 45 (g, J=273.7 Hz), 50. 39, 33.43. HRMS, m/z (ESD caled. for C;;H,,
FeN; Os ST[M+H]" . 428. 0498; found: 428. 0499.

L3 Aoyis i i ik

1.3.1 F& xEwaR. Binila %m0 AR 1Sk DR A R 4L 68 J7 59 = i R 45 4 3000 I i %t
GRUOT 3 N A W B R T A < B L TR B R e 0 R B AR 2R, AR MK bk TR R 7R R
FETHAMHER TSR RS R ARG I R MR B %, B2 100 BYM L. BS MK ZEE
K H s LB S R4 Ak T R B P ARG R B B K4, R RS 2B K, BRI R MBI, B8
BT RER B R4 I TR B S pL B BURE B F BB T UE TR SRS R B k4 &
RIBH, BT R R B AR, UL 5 pL &8 50 RTWYHAE. AF B R4 LSRR AR EAR
B2 25 100 J2s/mL, & F. ¥EBEFRER 5. 0 mg HAn{L &% T 1 mL DMSO #, % 5 mg/mL X2 4
B 78 24 FLALIEFRPEIMA L mL J2s B BB R I R 7% MR BE R INA 40 pL
PR AL & W BEH, BIAG 200 pg/mL WAZER. B MR AT 00 =R, 2 R 4R, B IE R IR R, LA
SRULE AT W0 £ % P Ak 0o L IR K P 0 B R TR, 6 24 LUK B 7E 25°C-28 CHE R R M bIE IR, 48 h Ja
LB LR L B T2 2R (G il B W 3l 39 35 0.

1.3.2 ZEEEMR. BiRlEWrRmeEs iR A AL KR e, RERSTA ] 2.0 mg B4
WERRTE 2 N, N-ZHEF B (DMP) F L, R A EH —E BnkiR 20 FLALHI B /KB BB R 500 pg/mL
RZEH. R AT B A2 S B IR 1 mL FHEFFIMA, F 0 HIA 9 mL PDA 3575, %5 5 &
50 pg/mL FEFA, LS R R B B O P IR, 25 SR 0 B X R AT AL AR BN 4 mm, i
LA GUBEE, B2 EHTIRE, EENESH=AF . B MBEEL 3 K HEFRILKAE 24+ 1CER
BERANERFNEEEERY R 23 on FREALCEEET BRES, BEYEMEANESR, 5=
5 % R HLBE B M A X B .

2 &HiR5ihe

2.1 HELEUH &R

SCHRARE B L B BERR B T2 6 BBk — BB (B 5 B, B4R 1 RS REA B =R
SR, BUE B W AR, Bl =W % B R 2 ¥ RABRR B B R DA R BUR » & B AAR X R B A
X Binfb 8IS & BEsLR A 6 B, b TEBEH S 3IA T B E, 8 K & BB R B 1]
IR ML BERE T = » EA0 05 VIREE R T RiEBUR B R IB RS R E R, & B RER.

2.2 HYiEvENE 1 BEHUEWHREHTFE

DA S8R B T e A O FH A X B, 4 P LMIET- /Y% Camas LM/ Y%
FIW T B AR L& W 200 pg/mL 200 pg/mL 100 pg/mL 200 pg/mL 100 pg/mL
#1100 pg/mL ¥R T AR LR BE M, -1 100 17 I-2 4 2
FiRNE 1 R EEB/ S, 7E 200 I-1 86 6 I-2 82 15
pe/mLRET, B I-1.01-  gmuwse 99 99

LLI-2 Bt T REREHE,

5 %oF R 24 950 P T B P A 25 T 2 0 K BE R AR B 100 pg/mL B, BARML SR R MG BT, R R

Bt UL R 22 SR S5 T AT B AR & W R KR RIEHEmEBUR.
BTHRMEBRE RN BEAFREUUARREEE, WX T BERLSYRREEEENHB, SR MR

2. B3R 2 BUERBH L, AN TR AR E BT S, BEfnib W Ba b TR BHRR A, UL BB P

SHRGIARFTRE BRI SRR BEE HRTEER, B &I Cercospora arachidicola ,

Alternaria solani y Botrytis cinerea SR H T B HIEE, ZERENT R REERRE L.
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BRER 1.
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BRER 2.
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" | be NCCHACOOCH; —IP-KOH e B ! s F‘C\Eﬁ;ﬂ >
+ vl vl ‘ 5 - - -
N/ Cl : e N/ CN DMSO N/ CN Ac20
CO0C:Hs 160°C
CF;
FsC Cl ©i
[ NMPKOH O xU _ ~Fcoal \(I/\
z COOCH—’ |
N
N N H.
B 5 o R AR IR R
CFs coon CFs cour Gl CFs O L AsH o cn
©/ SOCl, ©/ NH: - HCI @)kg/\/ ) K2COs Ar/S\/\N
“toluene EtN DMF,80°C H
toluene
1 3 1
FsC cl &
3
_mCPBA - A0 IS Ar= m ﬁN
cHCL AT \/\g)‘\© N N
| I-1,T-1 I-2,T-2
E6 BRLAEDHAERES
*2 BERUEESUNREEHE
MHIR/ (50 pg/ml) /%
LEYHE
Pl CA AS BC GZ PP SS RC PS
1-1 12 29 23 29 23 7 3 3 10
1-2 29 67 57 29 53 10 31 15 7
I-1 19 33 47 78 38 21 24 45 31
-2 25 43 37 29 65 35 45 52 31
UL B B 63 100 83 100 78 44 100 9 31
EZHR 100 10 27 15 100 100 100 100 45

1% :PL: Phytophthora infestans (Mont.) de Bary; CA: Cercospora arachidicola ; AS: Alternaria solani s BC: Botrytiscinerea; GZ.

Gibberella zeae ;s PP; Physalospora piricola; SS: Sclerotinia sclerotiorum; RC: Rhizoctonia cerealis; PS: Pellicularia sasakii.

3 ik

DA B AR USRI UL B AR A0 R AR 2R B BERE AR OSBRI, SRR T BB LSS M v H
AL & WA EE RS, RIS R T A By, #0 T EMBRNRTE XA LR AEEH
RIIR. G5 REVL B SR I A BRTAT B8 WE & BRI E T KR, HXTHinfk
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BYRAEYE R RER, - RE TR BRI AL T BRI K, MM T Bina T
REE R, BER T H 5 HAREE M 45 & R B K I BE R AL ARG » BAnib & 9 Rt SRS X, A A
TERSTRAEDERE FEXRARAMBEBRENESH, TP TRITFBHEEABEFRERE, K
XRERIEEREE, ARBHENRKBF L SWRE—-ENRIE XL
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Study on Novel Amide Nematicide Lead Compounds Containing Arylthio Derivatives
HUA Xue-wen LIU Nan-nan YIN Hao ZHANG Chen ZHANG Na ZHANG Yuan

(School of Agronomy,Liaocheng University, Liaocheng 252059, China)

Abstract In recent years, the harm of soil nematodes has become increasingly serious, however,
the varieties and structures of nematocide applied in the market are deficient, and long-term use has led
to the generation of serious resistance. This project adopted fluopyram as the molecular skeleton and
combined with the nematicidal active compounds reported recently to design and synthesize four novel
target compounds through introducing sulfide and sulfone substructures. The structures of the target
compounds were characterized by ' H-NMR, ¥*C-NMR and HRMS, and the nematicidal and fungicidal
activities were both measured. The bioassays showed that the introduction of sulfide, sulfone and heter-
ocyclic structures had a great influence on the nematicidal activity of the target compounds, on the other
hand, was not conducive to the improvement of the fungicidal activity.

Key words nematocide; synthesis; structure characterization; biological activity



