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Synthesis and Biological Activities of 1,2,3-Thiadiazole
Derivatives Containing 1,3,4-Thiadiazole Moiety
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Abstract To find novel pesticide lead compounds with highly active bioactivity, 32 novel 1,2,3-thiadiazole derivatives con-
taining 1,3,4-thiadiazole ring were designed and synthesized according to the principle of combination of bioactive substruc-
tures. All structures were confirmed by 'H NMR, IR and HRMS. The fungicidal and insecticidal activities of these compounds
were also evaluated. The bioassay results showed that some target compounds had good fungicidal activity and excellent in-
secticidal activities. Among them, compounds 5-3, 5-20 and 5-31 showed similar insecticidal activity against Plutella xylos-
tella L. as compared with positive control chlorfluazuron at the same condition, compounds 5-6, 5-7, 5-10, 5-14 and 5-17 pre-
sented 100% insecticidal activity against Culex pipiens pallen at the concentration of 5 pg/mL.
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AP AR FomEl ., AR AR, B
B P> B ynvt. HT, CmREhIFR I 1,3,4-
W I S AR 24 A B 5 IR A 4 (Bismerthiazol) J 7 B
71| € 1 4 (thiodiazole-copper) &5, 1,2,3-15E " M4 1 IBE 14
rpE— R B Ny 1T AR ) SRR, HZ R AN ]
W, R, iR A A IR RS A L X T
EZRNA YIS RE W HWS 2, mir2 1,2,3-BE
IRATEY AT RN Al BT Hipggm ™ 4t
PV R AR AL AR, RIS
1,2,3- 10— B 0 R 400 80T 771 W 1 T J12 (Triadlinil) 135 44
liE (Acibenzolar-S-methyl) [¥] i 2 i d Ak, 443 AATTA &R
43 3k43 901 (Systemic acquired resistanc, SAR)FIHF5T H
a2 RO Al O AR 1,2,3-ME AT AE YA
§ Bayer 23 7 FF AR MR P I FRIWE 2K B (Thidiazuron)!'7),
KT EIRAT— 2R AL A D 1) B 1S A s P
CA KR SCRRIRIE, (HFI 51T 1,2,3-8 - EIAAT 1,3,4-
WE MR IR Rk A ) BN AT R

AU —BH M 1,2,3-BE M7 & S8
YIETERTSE, BTG R S B A B R R
BT, RGP RS a B Gl Yk

T F R AR P AR R . O SR s AR 2k
SAEY), ASCAERTIA T AR R 20 MR W sk
PRI B, R 1,2,3-ME MR 1,3,4-WE 5 L 5 TN [
—o T, WSS 2 S TEE M. Bl 4-FHE-1,2,3-
WBE M-S FAR 206 R JRRE, 48 300 M A 1 Fp ) 4 2-
G -5-(4- W HE-1,2,3-88 M5 )13, 4-18E M
BB AE S TR A A T2 AEiE e iR, A3
SO AR S AN ] R A R R S, BT — RS
B O1,3,4-ME T RINMK) 1,2,3-ME IRGT A ). HAi B4
'H NMR, IR F1 HRMS #iiE, [FHL &9 T 7815
AR PERI R dE PRI, LA ik 2k . Scheme 1,
HA &Y WK 1.
1 #R5iTe
1.1 &Ritie

e 2 bR AA 4-FJE-1,2,3-188 — e 5 FREE IR (2) i)
uw s R R G TE TN RN /N K 17k s | LD U

SR NAN TSy, WA FINUBCRERE. Efl# Pl ik 4-1
HE-1,2,3-8 -5 BRI AR IR (3 IN, FAT A DL iR

socl,
RCOOH ——=» RCOCI
CH CHs CHg
. 3 NH,NH,-H,0 N \ N& ﬁ conc. HySO;  NHgH,0
N “Eon N CONHNH, HC/H,0 N o ~CONHNHCNH
~g” ~CO,CyHs EtOH S 2 2 S 2
1 2 3

)\ RCOCI M PP
__ReoCl A\
N\\)vs)\ NHz EgN, CHCl, M s N
N-$ N-S
4

5-1 ~ 5-32

Scheme 1

#1 WEWSs1~532 Wk
Table 1 Products of 5-1~5-32

Compd. R Compd. R
5-1 Cyclobutyl 5-17 3-Fluorophenyl
5-2 Cyclohexyl 5-18 4-Fluorophenyl
5-3 Phenyl 5-19 4-Fluorophenylmethy
5-4 2-Methylphenyl 5-20 3,5-Difluorophenyl
5-5 3-Methylphenyl 5-21 2-Trifluoromethylphenyl
5-6 4-Ethylphenyl 5-22 3-Trifluoromethylphenyl
5-7 3,5-Dimethylphenyl 5-23 4-Trifluoromethylphenyl
5-8 2-Methoxyphenyl 5-24 3-Nitrophenyl
5-9 3-Methoxyphenyl 5-25 4-Nitrophenyl
5-10 4-Methoxyphenyl 5-26 4-Methyl-1,2,3-thiadiazole-5-yl
5-11 3-Chlorophenyl 5-27 5-Methyl-1,2,3-thiadiazole-5-yl
5-12 4-Chlorophenyl 5-28 3-(2-Chlorophenyl)-5-methylisoxazol-4-yl
5-13 4-Chlorophenylmethyl 5-29 5-Methyl-3-phenylisoxazol-4-yl
5-14 3,5-Dichlorophenyl 5-30 (5-Ethyl-1-methyl-1H-pyrazol-3-yl
5-15 2,4-Dichlorophenyl 5-31 2,2-Dimethyl-3-(2-methylprop-1-enyl)cyclopropyl
5-16 2-Fluorophenyl 5-32 3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropyl
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BENAEEITE 90~100 CZ MR LF, Wil gl s, &f
TR YA, IE SR B TR A, RN
et in, HiZCRmAa kg, 5ok, BEEAEA
T, AE A IR 2 E AR 40 TR Ak 1) SR ECELFE IR ) %
1.2 B EMREE S

7 H LA WIL AT, 3300 em ™ 2540 kT
Jiée b N—H ‘8 (1 4 4R 3 Wi 4 ; 3100~2900 cm ™' 22 ]
hy RIS R | C—H S f1 A 4 41 sh K, 1700 cm !
et ABEE s C=0 B R4a s, 1610~1430
em ' Z [N C=C Al C=N HH 45 4Rz i, 1300
em’ " 25 AT U C—N o 45 I S R A g

JATH NMR $df ] W: 4-57 F R py 110 B
PR Bt % ) SRR L, AE 0 RS ()W 2 R B

31, tHILAE §2.70~3.00 Z[8]; {F 6 7.00~9.00 iz [l 4 1)
W AT Ay 05 PR AZ AR S e NH A6 2267 4%
PAE 6 12.70~14.00 2 Ja].
1.3 SE¥EMN
1.3.1 FHAFH

WL MAREE LW, £E 50 pg/mL i, 48K 250 H b
A P 00 5 (1) 995 Jirt L R 1K) A R B8 AT AN [ R 1) 1% B
TEFI(GR 2), 5% 8 24Tk T8 (Azoxystrobin)AH L, 543
WA EoR TR AR RS LAY 5-15, 5-18, 5-24,
5-25, 5-26, 5-30 1 5-31 Xy =5 TR A% 994 141 1R A% B P 23 i)
H 77.8%, 76.9%, 73.3%, 97.2%, 100%, 92.9%F1 65.4%;
A1) 5-28 o5 e i LI TR (R R BEE T  61.9%; A

R2 ALY 5-1~5-32 (AR PEAHI%/%)”
Table 2 Fungicidal activity of compounds 5-1~5-32 (inhibition rate/%)

Compd. AS BC CA GZ PI PP PS RC SS
5-1 16.7 28.0 18.2 26.8 16.7 40.6 31.6 50.0 16.7
5-2 333 324 222 29.2 12.5 333 342 51.0 24.0
5-3 222 28.0 27.3 26.8 16.7 46.9 23.7 41.7 583
5-4 333 18.2 0 0 14.3 64.1 21.1 54.8 18.2
5-5 14.3 0 0 0 23.8 38.5 21.1 22.6 18.2
5-6 222 28.1 429 294 9.1 25.8 69.6 3.9 222
5-7 23.8 4.6 0 0 333 333 42.3 22.6 45.5
5-8 23.8 0 0 0 9.5 46.2 14.1 29.0 27.3
5-9 14.3 0 0 14.3 14.3 53.9 29.6 323 18.2

5-10 23.8 4.6 0 0 23.8 46.2 42.3 41.9 0
5-11 9.5 222 26.3 25.0 3.7 36.6 7.0 46.9 17.1
5-12 9.5 0 57.1 235 0 8.6 279 27.8 11.5
5-13 14.3 14.8 15.8 17.9 3.7 24.4 0 40.8 36.6
5-14 14.3 13.6 0 0 0 64.1 21.1 41.9 27.3
5-15 10.0 57.7 12.5 24.4 19.2 35.7 52.6 25.0 77.8
5-16 9.5 0 35.7 294 11.5 11.4 8.2 41.7 26.9
5-17 4.8 14.8 0 0 0 24.4 0 30.6 4.9
5-18 9.5 31.6 7.1 52.9 0 14.3 0 13.9 76.9
5-19 0 222 15.8 0 3.7 24.4 0 30.6 12.2
5-20 0 3.7 26.3 25.0 3.7 24.4 0 36.7 12.2
5-21 333 4.6 0 0 14.3 46.2 21.1 323 27.3
5-22 333 0 0 23.8 23.8 46.2 21.1 48.4 45.5
5-23 27.8 21.9 429 294 18.2 25.8 64.3 30.8 5.6
5-24 11.8 38.5 0 13.6 15.4 14.3 0 18.8 73.3
5-25 10.0 46.2 18.8 342 19.2 25.0 52.6 429 97.2
5-26 222 32.0 36.4 41.5 37.5 37.5 52.6 72.2 100
5-27 23.8 4.6 0 0 14.3 46.2 21.1 323 18.2
5-28 61.9 50.0 42.9 333 14.3 333 42.3 64.5 54.6
5-29 23.8 63.6 0 23.8 14.3 64.1 29.6 48.4 54.6
5-30 28.6 59.3 25.0 35.1 14.3 42.9 10.5 96.2 92.9
5-31 28.6 0 78.6 44.1 0 28.6 0 41.7 65.4
5-32 4.8 18.5 15.8 35.7 37.0 31.7 7.0 57.1 56.1
Azoxystrobin 63.1 21.2 80.0 40.0 88.9 85.0 69.7 100 100

@ AS: LRI B (Alternaria solani); BC: 3% JRIK B9 B (Botrytis cinerea); CA: 1 EMIBLIR B (Cercospora arachidicola); GZ: /N 75749 ¥ (Gibberella
zeae); PI: Th% BN 580 1R (Phytophthora infestans (Mont.) de Bary); PP: 3R QU B (Physalospora piricola); PS: /KFELUKI 1 (Pellicularia sasakii); RC:

AR 21 ¥ (Rhizoctonia cerealis); SS: WK B 1% B (Sclerotinia sclerotiorum).
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V) 5-31 XA BEN R IR RN 78.6%; A
5-4, 5-14 F1 5-29 X3P HLE GO0 B 18 WS PR 2 ok
64.1%, 64.1%F1 64.1%; b4 5-29 X5 K 77994 B4 (1)
AEETE N 63.6%; LAY 5-26, 5-28 Fl 5-30 X} R4S 42
B AR TENETE S 0N 72.2%, 64.5%F1 96.1%; L&)
5-6 FlI 5-23 X ZKFBLGUR 0 A1 1R 25 RITE 2 203l 0 69.6%F1
64.3%. i B EWMEHx LEAMERIL: 9 R A
JRIRHUACHE D 1,2,3-E Wk, SRIEME L AEMEN, H bRk
HEYIIAR ISR T R AR RIS IER; M R
T BRIRTERS, ZRER EICREE R o0 B AR & P is Tk
FEMAAN K.
1.32 FREMH

HARME A 5-1~5-32 2%/ g i vd 1 DL
& 3. YRbIE g R EoR, i His e & 938a A R
FERI R /NS AN R4l S 1, AN s PR 58
. A A 5-20 A1 5-31 75 400 pg/mL I X/ 1) v
PS50 97.4%A1 100%, 7E 200 pg/mL K, L&) 5-3
SNSRI TE R 76.9%, YRR S A4 1 %o 1 24 751 6
WENR IS PEAR 2. 76 5 pg/mL i, L&Y 5-6, 5-7, 5-10,
5-14 F1 5-17 454 100% 1) A WS HUEPE, R 219K FE R3]
2 pg/mL B, XL A YIMIE TR R R WP RIRR
AN R RTINS s R, MIURIE R AR
FEFN 3,5- RSN BE W B H ARSI R /NS,
W, TR IR b I H At RO IS R R e AN K
T ARl AR, B BE, RN FIEAT R
FH AU PR P S T D S P~ A R R0 — gl TP 36, R A
A SR I R PR T U L X s
TAERA iR X.

2 #ig

ARSCLL 4-FFE-1,2,3- 18 - I8s-5-F R 2T A k), 4
4 0N, WA T 32 AR WL SCERIGE K 1,2,3-1E
MAEIE 1,3,4-ME T /EY). Tl "THNMR, IR Al HRMS 5
HErL ST T SR AE. AYTE T e 45 3 BoR:
EAAEYILE 50 ng/mL B EGELFAREENE, 1
¥)5-26, 5-27 F1 5-30 Xy AL R, 1540 5-6 F15-23
KK FESRREE, L&Y 5-30 S RBLE, Law
5-31 XAEAE M BETR B, A4 5-28 X3 At L0 BRIV R
B PE, ¥ B2 AR AR Y, N A A AL
R HOEE, A& 5-3, 5-20 F15-31 SAH [ 444 R %
FECZA R 3 JOR 1) A% /D SRS PR A 45 76 5 pg/mL I, 4k
&) 5-6, 5-7, 5-10, 5-14 F11 5-17 ¥ H AT 100% ) A% 14y e
TR BFCAE R, AT IREA R, Ml s
YInTHE b e S 4 M — DAL
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Table 3 Insecticidal activities of compounds 5-1~5-32

Compd. Plutella xylostella L. Culex pipiens pallens
Larval Larval
Concentration/ Activity/ Concentration/ Activity/

(ugemL) % (pgemL ) %

5-1 200 2.5 5 70
5-2 200 46.2 5 40
5-3 200 76.9 5 40
5-4 400 15.0 5 30
5-5 400 5.3 5 60
5 100

5-6 400 18.4 ) 0
5 100

5-7 400 21.5 ) 40
5-8 400 7.9 5 60
5-9 400 28.2 5 60
5 100

5-10 400 11.9 ) 0
5-11 400 11.1 5 60
5-12 400 20.0 5 60
5-13 400 21.1 5 80
5 100

5-14 400 10.3 ) 50
5-15 400 18.9 5 30
5-16 400 13.9 5 40
5 100

5-17 400 18.0 ) 0
5-18 400 13.9 5 30
5-19 400 25.0 5 60
5-20 400 97.4 5 20
5-21 400 24 5 20
5-22 400 243 5 50
5-23 400 18.9 5 20
5-24 400 17.5 5 30
5-25 400 5.0 5 10
5-26 200 154 5 50
5-27 400 7.5 5 40
5-28 400 20.0 5 30
5-29 400 25.0 5 30
5-30 400 26.3 5 30
5-31 400 100 5 60
5-32 400 23.1 5 50
400 100 5 100
Chlorfluazuron 200 74 ) 100

© 2013 Chinese Chemical Society & SIOC, CAS
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Varian A 7). 4-F1%-1,2,3-WE —-5-F iR ZJ8(1) S 1
SCHR[191 %5 BURR IR B FTER IS R
R m] B H R F B A R A A, Heeiln s o [
I3 Hr k.

3.2 HEMKEIE R

4-FF 31,238 Me-5- R IEIE(2) 2 R SCHR (2710 5
Witk #, m.p. 116~119 “CCCEREP" 115~118 C).

4-FA 1,2, 3- W8 -5 R S 0 IR (3) I il %2 7E
100 mL [ JICKEH A, DN 4-F 31,2, 3-8 - -5 FE gt i
(5 g,31.6 mmol). WKiER(6.8 g)« 7K(30 mL)FIT-45 16
FIRE(4.6 g, 47.5 mmol), HLEEHFE T MG IN# 90~
100 “C. 2 1 h JaA KaE: A ART H, GhEm#s )y 3
h, IR, RS HIDE, 55 ) FH R T R S A s N
KPEeE. BT JE H QB K E LSS A E sk, KR
84%. m.p. 183~185 °C; '"H NMR (DMSO-d;, 400 MHz)
5: 12.45 (s, 1H, CONH), 9.03 (s, 1H, CSNH), 7.68 (s, 2H,
NH,), 2.93 (s, 3H, thiadiazolyl-CH3;); IR (KBr) v: 3380,
3292, 3154, 2954, 1669, 1445, 1243 cm™ . Anal. caled for
CsH,N50S,: C 27.64, H 3.25, N 32.33; found C 27.41, H
3.50, N 32.09.

Q- H-5-(4- FH FE-1,2,3- 9 —E-5-38)-1,3,4- W€ 4k
(DI 76 100 mL FJRGEREFIA 4-F3E-1,2,3-W¢
-5 F RS LR R (3.6 g, 16.6 mmol). WA FR(10 mL),
FE B 6 h R RN 80 mL vk/KH, H
25%IZ KIS pH {2 9~10, i KE sk, &
BIGHUE, FE MK e g, S 2w/
DMF H 4 di s (il 44, W3 90%. m.p. 246~248 C,
"H NMR (DMSO-dq, 400 MHz) J: 7.87 (s, 2H, NH,), 2.85
(s, 3H, thiadiazolyl-CHs); IR (KBr) v: 3280, 3159, 2956,
1508, 1451, 1290, 738 cm ™ '. Anal. calcd for CsHsNsS,: C
30.14, H 2.53, N 35.15; found C 30.39, H 2.84, N 34.91.

B PRSI 4 48 50 mL BB i A HUY
FRIR(5 mmol). FALIVAN(6 mL). DMF Wi, HRREEHIHE
IAnFARIA 6~8 hy A5 IR R NG, R 7R LT AR
S AT 3 e g R B A, T — 2
N,

3.3 BiiEY 5-1~5-32 ISR

PL5-1 A BB 6 100 mL BB A 2-
S IE-5-(4-F FE-1,2,3 -8 -5 -0)-1,3,4-E (021 g,
1.Immol). & FHi(15 mL)FI — 4 J1(0.22 g, 2.2 mmol),
BEER TR FEES0(0.18 g, 1.5 mmol)iE T 50 I kE(5 mL),
WP RE N AR R RN, R, ARSI RN S
h, TLC il 5ok s N 58 5, Sy bs (a4, BERK
AR JoHhuE, G IEMER, S AR ER IR KR Sl BE, Mt
T /e H 4 E/DMF  H 4 it ta Ak, e 73%. HIF
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N-[5-(4- F BE-1,2,3- W€ 145 Kk)-1,3 4- I 2~
FEI-INT R R (5-1): FR A AR, I 73%. mop.
218~219 °C; '"H NMR (DMSO-ds, 400 MHz) 5: 12.89 (s,
1H, NH), 3.43~3.47 (m, 1H, cyclobutyl-H), 2.95 (s, 3H,
thiadiazolyl-CHj3), 1.84~2.29 (m, 6H, cyclobutyl-H); IR
(KBr) v: 3149, 2995, 2947, 1693, 1532, 1379, 1289, 1160,
1123, 1029, 826 cm '. HRMS caled for C;oH;;Ns0S,
(M~ —H) 280.0332, found 280.0334.

N-[5-(4- FF HE-1,2,3- W€ 145 KL)-1,3 4- I 2~
FE1-IN OB R (5-2): R B A AR AR, IR 65%. mup.
246~247 °C; '"H NMR (DMSO-ds, 400 MHz) &: 12.93 (s,
1H, NH), 2.94 (s, 3H, thiadiazolyl-CHj;), 2.55~2.63 (m,
1H, cyclohexyl-H), 1.19~1.88 (m, 10H, cyclohexyl-H);
IR (KBr) v: 3134, 2931, 2852, 1696, 1543, 1438, 1381,
1290, 1171, 1114, 1020, 954, 859 cm™'. HRMS calcd for
C1,H sNsOS, (M~ —H) 308.0645, found 308.0647.

N-[5-(4- F HE-1,2,3- € 145 KL)-1,3 4- I 2~
FE- R LI (5-3): Ak, EE 87%. mp.>250 C;
'H NMR (DMSO-d,, 400 MHz) d: 13.31 (s, 1H, NH), 8.17
(d, J=7.6 Hz, 2H, Ph-H), 7.71 (t, J=7.4 Hz, 1H, Ph-H),
7.60 (t, J=7.6 Hz, 2H, Ph-H), 2.99 (s, 3H, thiadia-
zolyl-CHs); IR (KBr) v: 3161, 3003, 2928, 1659, 1579,
1515, 1295, 1242, 1020, 890 cm '. HRMS caled for
C1,HoNsOS, (M~ —H) 302.0176, found 302.0171.

N-[5-(4- FF HE-1,2,3- € M4 -5-KL)-1,3 4- I 2~
FE-2- WK H i (5-4): B AR, R 90%. mup.
201~203 °C; '"H NMR (DMSO-ds, 400 MHz) &: 12.79 (s,
1H, NH), 7.80 (d, J=7.6 Hz, 1H, Ph-H), 7.48 (t, J=7.6
Hz, 1H, Ph-H), 7.26 (t, J=8.4 Hz, 2H, Ph-H), 2.96 (s, 3H,
thiadiazolyl-CH3), 2.43 (s, 3H, Ph-CHj;); IR (KBr) v: 3064,
2964, 2925, 1731, 1630, 1529, 1319, 1223, 1039, 886
em'. HRMS caled for Cj3H;\NsOS, (M~ —H) 316.0332,
found 336.0338.

N-[5-(4- F JE-1,2,3- 18 5.3 )-1,3,4- 1B — k-2~
HE]-3- R L (5-5): iR, W% 84%. m.p.>
250 C; '"H NMR (DMSO-d,, 400 MHz) J: 13.44 (s, 1H,
NH), 7.98 (s, 1H, Ph-H), 7.94 (d, J=7.2 Hz, 1H, Ph-H),
7.45~7.52 (m, 2H, Ph-H), 2.97 (s, 3H, thiadiazolyl-CH,),
2.41 (s, 3H, Ph-CH;); IR (KBr) v: 3165, 3020, 2918, 1674,
1515, 1377, 1303, 1210, 1176, 1021, 824 cm '. HRMS
caled for C;3H;(NsOS, (M — H) 316.0332, found
316.0336.

N-[5-(4- FF HE-1,2,3- W€ 14 -5-KL)-1,3,4- € 2~
HE1-4- CHEIR LN (5-6): B, W 67%. m.p.>
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250 “C; '"H NMR (DMSO-d,, 400 MHz) J: 13.45 (s, 1H,
NH), 8.09 (d, J=8.0 Hz, 2H, Ph-H), 7.43 (d, J=8.0 Hz,
2H, Ph-H), 2.97 (s, 3H, thiadiazolyl-CH3), 2.70 (q, J=7.6
Hz, 2H, CH,), 1.22 (t, J=7.6 Hz, 3H, CH,CHj,); IR (KBr)
v: 3206, 2968, 2936, 1668, 1608, 1503, 1295, 1245, 1072,
1021, 889 cm™'. HRMS caled for C4H3N50S, (M~ —H)
330.0489, found 330.0483.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FL)-1,3 4- G — Mk -2-
K 1-3,5- W LR I (5-7): s A, I 83%.
m.p.>250 ‘C; "H NMR (DMSO-d,, 400 MHz) J: 13.39 (s,
1H, NH), 7.79 (s, 2H, Ph-H), 7.34 (s, 1H, Ph-H), 2.98 (s,
3H, thiadiazolyl-CH3), 2.37 (s, 6H, 2Ph-CHj3); IR (KBr) v:
3157, 3004, 2920, 1669, 1606, 1520, 1311, 1208, 1023,
869 c¢cm '. HRMS caled for C,H;3NsOS, (M~ — H)
330.0489, found 330.0486.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FE)-1,3 4- G — s -2-
JE]-2- AR JE K R (S-8): It i, WOR 72%. mop.
232~233 °‘C; '"H NMR (DMSO-ds, 400 MHz) 6: 12.82 (s,
1H, NH), 7.69 (d, J=7.6 Hz, 1H, Ph-H), 7.61 (t, J=8.0
Hz, 1H, Ph-H), 7.24 (d, J=8.2 Hz, 1H, Ph-H), 7.12 (t, J=
7.4 Hz, 1H, Ph-H), 3.92 (s, 3H, OCH;), 2.98 (s, 3H,
thiadiazolyl-CHs); IR (KBr) v: 3105, 2986, 2946, 1659,
1596, 1512, 1287, 1162, 1017, 895 cm” . HRMS calcd for
C13H;1N50,S, (M~ —H) 332.0281, found 332.0280.

N-[5-(4- FH 56 -1,2,3- 8 — M4 -5- 36 )-1,3,4- € — 42~
FE1-3- FHAR L 2K F B (5-9): i db 1A, R 70%.
m.p.>250 C; "H NMR (DMSO-ds, 400 MHz) J: 13.52 (s,
1H, NH), 7.74 (s, 2H, Ph-H), 7.50 (t, J=8.0 Hz, 1H,
Ph-H), 7.25 (t, J=8.4 Hz, 1H, Ph-H), 3.86 (s, 3H, OCH,),
2.98 (s, 3H, thiadiazolyl-CH;); IR (KBr) v: 3174, 3089,
3024, 2939, 1665, 1585, 1522, 1287, 1208, 1039, 824
cm . HRMS caled for Ci3H;NsOS, (M~ —H) 332.0281,
found 332.0285.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FL)-1,3 4- I — s -2-
FE1-4- PR L F BRI (5-10): R 35 (1A, R 64%.
m.p.>250 ‘C; "H NMR (DMSO-d,, 400 MHz) d: 13.33 (s,
1H, NH), 8.17 (d, J=8.4 Hz, 2H, Ph-H), 7.12 (d, J=8.4
Hz, 2H, Ph-H), 3.87 (s, 3H, OCHj3), 2.97 (s, 3H, thiadia-
zolyl-CHz); IR (KBr) v: 3153, 3004, 2932, 1663, 1606,
1576, 1505, 1313, 1296, 1260, 1179, 1017, 891 cm .
HRMS calced for Cj3H;NsOS, (M~ —H) 332.0281, found
332.0278.

N-[5-(4- FH 56 -1,2,3- 8 — M4 -5- 36 )-1,3,4- ¢ — 42~
BE]-3-SUR WL (5-11): g dk, % 90%. m.p.>
250 ‘C; 'H NMR (DMSO-ds, 400 MHz) 6:13.60 (s, 1H,
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NH), 8.18 (s, 1H, Ph-H), 8.06 (d, J/=8.0 Hz, 1H, Ph-H),
7.74 (d, J=8.0 Hz, 1H, Ph-H), 7.60 (t, J/=8.0 Hz, 1H,
Ph-H), 2.98 (s, 3H, thiadiazolyl-CHj3); IR (KBr) v: 3072,
2926, 1749, 1623, 1512, 1333, 1228, 1070, 901 cm .
HRMS caled For C,,H3CINsO,S, (M —H) 335.9786,
found 335.9785.

N-[5-(4- H1 5E-1,2,3- 188 M 5-FE)-1,3,4-1BE 4 2-
He-4- R T ML (5-12): AR, BOR 78%. mop.>
250 C; '"H NMR (DMSO-d,, 400 MHz) J: 13.64 (s, 1H,
NH), 8.17 (d, /=8.4 Hz, 2H, Ph-H), 7.69 (d, J=28.4 Hz,
2H, Ph-H), 2.98 (s, 3H, thiadiazolyl-CH;); IR (KBr) v:
3126, 2921, 1673, 1592, 1522, 1307, 1256, 1096, 893
em ~ . HRMS caled for Cj,HgCINsO,S, (M~ — H)
335.9786, found 335.9778.

N-[5-(4- H 5E-1,2,3- 188 5. FE)-1,3,4-1BE 42
HE]-1-(4- SR B S W (5-13): Lk, UE 62%.
m.p. >250 ‘C; 'H NMR (DMSO-ds, 400 MHz) ¢: 13.29
(s, 1H, NH), 7.39 (q, J=8.2 Hz, 4H, Ph-H), 3.91 (s, 2H,
CH,), 2.91 (s, 3H, thiadiazolyl-CH;); IR (KBr) v: 3153,
2912, 1703, 1552, 1494, 1350, 1162, 1091, 1023, 823
em ', HRMS caled for Cj3H,CINsOS, (M~ — H)
349.9943, found 349.9950.

N-[5-(4- H 5E-1,2,3- 188 M 5-FE)-1,3,4-1BE 42
$1-3,5- SR BERL(S5-14): SO AR, OR 80%. m.p.
>250 ‘C; '"H NMR (DMSO-ds, 400 MHz) 0: 13.71 (s, 1H,
NH), 7.85 (s, 1H, Ph-H), 7.79 (d, J/=8.4 Hz, 1H, Ph-H),
7.63 (g, J=8.4 Hz, 1H, Ph-H), 2.98 (s, 3H, thiadia-
zolyl-CH3); IR (KBr) v: 3154, 3014, 2923, 1669, 1543,
1314, 1249, 1101, 1026, 844 cm~'. HRMS calcd for
C1,H,CI,Ns0S, (M —H) 369.9396, found 369.9393.

N-[5-(4- H 5E-1,2,3- 188 5. FE)-1,3,4-1BE 42
He1-2,4- TSR TEIK (5-15): IRBTE R, BOE 77%.
m.p. 216~217 C; '"H NMR (DMSO-d;s, 400 MHz) ¢:
13.74 (s, 1H, NH), 7.83 (s, 1H, Ph-H), 7.01 (s, 1H, Ph-H),
7.41~7.46 (m, 2H, Ph-H), 2.98 (s, 3H, thiadiazolyl-CHj;);
IR (KBr) v: 3124, 2923, 1687, 1585, 1529, 1301, 1091,
1019, 896, 818 cm '. HRMS caled for C;,H;CLLNsOS,
(M —H) 369.9396, found 363.9390.

N-[5-(4- H 5E-1,2,3- 188 5. FE)-1,3,4-1BE 4 2-
HE1-2- A TR R (5-16): 1 f0 b ik, % 83%. mup.
200~202 ‘C; "H NMR (DMSO-ds, 400 MHz) ¢: 13.64 (s,
1H, NH), 7.83 (s, 1H, Ph-H), 7.01 (s, 1H, Ph-H), 7.41~
7.46 (m, 2H, Ph-H), 2.98 (s, 3H, thiadiazolyl-CH3); IR
(KBr) v: 3076, 2929, 1748, 1631, 1512, 1329, 1236, 1156,
1068, 892 cm™'. HRMS calcd for C;,HgFNsOS, (M~ —H)

Chin. J. Org. Chem. 2013, 33, 2367~2375



Chinese Journal of Organic Chemistry

ARTICLE

320.0082, found 320.0078.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FL)-1,3 4- G — s -2-
FE-3-HOK H I (5-17): FTE sk, IR 94%. mp.>
250 ‘C; '"H NMR (DMSO-ds, 400 MHz) d: 13.61 (s, 1H,
NH), 7.95~8.00 (m, 2H, Ph-H), 7.65 (q, J=7.8 Hz, 1H,
Ph-H), 7.56 (s, J=8.2 Hz, 1H, Ph-H), 2.96 (s, 3H, thiadi-
azolyl-CHs); IR (KBr) v: 3068, 2933, 1750, 1624, 1516,
1335, 1256, 1144, 1043, 866 cm '. HRMS caled for
C1,HgFN508S, (M~ —H) 320.0082, found 320.0089.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FE)-1,3 4- G — s -2-
F-4- R T (5-18): I iE, I 83%. mp.>
250 ‘C; '"H NMR (DMSO-ds, 400 MHz) d: 13.57 (s, 1H,
NH), 8.24 (q, J=8.4 Hz, 2H, Ph-H), 7.45 (t, J=8.6 Hz,
2H, Ph-H), 2.98 (s, 3H, thiadiazolyl-CH;); IR (KBr) v:
3111, 2912, 2772, 1673, 1600, 1507, 1308, 1241, 1161,
1019, 846 cm '. HRMS calcd for C,HgFNsOS, (M~ —H)
320.0082, found 320.0088.

N-[5-(4- FF K5 -1,2,3- € - M4E-5-FL)-1,3 4- 6 — s -2-
F-1-(4- R ) LB (5-19): A ik, 1% 64%.
m.p. 245~246 ‘C; '"H NMR (DMSO-ds, 400 MHz) §:
13.26 (s, 1H, NH), 7.38 (q, J=8.2 Hz, 2H, Ph-H), 7.17 (t,
J=8.8 Hz, 2H, Ph-H), 2.92 (s, 3H, thiadiazolyl-CH;); IR
(KBr) v: 3146, 3015, 1701, 1550, 1510, 1350, 1300, 1215,
1157, 1023, 838 cm '. HRMS calcd for C;3H;,FN50S,
(M~ —H) 334.0238, found 334.0238.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FL)-1,3 4- G — s -2-
$E1-3,5- TR R (5-20): (O ERAR, BOE 78%. mp.
>250 “C; '"H NMR (DMSO-d, 400 MHz) o: 13.77 (s, 1H,
NH), 7.92 (s, 2H, Ph-H), 7.70 (s, 1H, Ph-H), 3.01 (s, 3H,
thiadiazolyl-CHs); IR (KBr) v: 3127, 3068, 2993, 1686,
1598, 1525, 1328, 1206, 1134, 996, 827 cm '. HRMS
caled for C;,H;F;NsOS, (M — H) 337.9987, found
337.9985.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FE)-1,3 4- I — s -2-
Fe]-2- = G L 2R F B (5-21): IR A, IBCK 86%.
m.p. 189~190 C; '"H NMR (DMSO-ds, 400 MHz) §:
13.78 (s, 1H, NH), 7.71~7.94 (m, 4H, Ph-H), 2.99 (s, 3H,
thiadiazolyl-CHs); IR (KBr) v: 3122, 3048, 2926, 1746,
1638, 1515, 1317, 1234, 1174, 1034, 890 cm'. HRMS
caled for C;3HgF;NsOS, (M — H) 370.0050, found
370.0046.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FE)-1,3 4- I — s -2-
13- =5 LR H BRI (5-22): AL A, R 59%.
m.p.>250 C; '"H NMR (DMSO-d, 400 MHz) 0: 13.77 (s,
1H, NH), 8.53 (s, 1H, Ph-H), 8.40 (d, J=7.6 Hz, 1H,
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Ph-H), 8.06 (d, J=7.6 Hz, 1H, Ph-H), 7.84 (t, J=8.0 Hz,
1H, Ph-H), 2.97 (s, 3H, thiadiazolyl-CHj3); IR (KBr) v:
3163, 3014, 2929, 1676, 1520, 1337, 1223, 1125, 1023,
815 cm . HRMS caled for C3HsF3NsOS, (M~ —H)
370.0050, found 370.0048.

N-[5-(4- FF HE-1,2,3- W€ 145 Kk)-1,3 4- I 2~
FE-4- = 5P SR R (5-23): TR A, IR 60%.
m.p.>250 C; '"H NMR (DMSO-d, 400 MHz) d: 13.79 (s,
1H, NH), 8.33 (d, J=7.6 Hz, 2H, Ph-H), 7.97 (d, J=8.0
Hz, 2H, Ph-H), 2.99 (s, 3H, thiadiazolyl-CHj3); IR (KBr) v:
3143, 3015, 2925, 1686, 1538, 1327, 1249, 1170, 1123,
1015, 857 cm . HRMS calcd for C3HgF3NsOS, (M~ —H)
370.0050, found 370.0046.

N-[5-(4- F K6 -1,2,3- W€ 145 KL)-1,3 4- I 2~
FE]-3-TH SR F Bk (5-24): BB Ak, 0% 57%. mp.>
250 ‘C; 'H NMR (DMSO-d,, 400 MHz) d: 13.91 (s, 1H,
NH), 9.01 (s, 1H, Ph-H), 8.54 (t, J=8.8 Hz, 2H, Ph-H),
7.88~7.92 (m, 1H, Ph-H), 2.98 (s, 3H, thiadiazolyl-CH;);
IR (KBr) v: 3216, 3093, 2925, 1681, 1521, 1352, 1309,
1241, 1207, 1102, 1022, 921 cm '. HRMS calced for
C1,HgNGOsS, (M~ —H) 347.0027, found 347.0021.

N-[5-(4- F K6 -1,2,3- W€ - I4E-5- k)13 4- I 2~
FE]-4-THEE IR F BRI (5-25): B (B Ak, 0% 58%. m.p.>
250 ‘C; 'H NMR (DMSO-d,, 400 MHz) J: 13.89 (s, 1H,
NH), 8.38 (q, J=8.8 Hz, 4H, Ph-H), 2.98 (s, 3H,
thiadiazolyl-CHs); IR (KBr) v: 3156, 3012, 2926, 1687,
1530, 1348, 1310 1249, 851 cm '. HRMS calcd for
C,HsNgOsS, (M~ —H) 347.0027, found 347.0021.

N-[5-(4- F JE-1,2,3- 18 5.3 )-1,3,4- 16 — k2=
K14 FIAE-1,2,3-WE T I (5-26): B EA A AR, WL
60%. m.p. 240 ‘C(/}fi#); "H NMR (DMSO-d, 400 MHz)
8:7.71 (s, 1H, NH), 2.97 (s, 3H, thiadiazolyl-CHj), 2.91 (s,
3H, thiadiazolyl-CH3); IR (KBr) v: 3152, 2976, 1613,
1551, 1419, 1327, 1205, 1101, 827 cm™'. HRMS calcd for
CoH,N,0S; (M~ —H) 323.9801, found 323.9806.

N-[5-(4- F HE-1,2,3- W€ 14 -5-Kk)-1,3 4- I 2~
FE-5- I FE-1,2,3- 108 -4 JE B BRI (5-27): I (0GR,
A 85%. m.p.>250 ‘C; '"H NMR (DMSO-d;, 400 MHz)
8: 13.93 (s, 1H, NH), 3.00 (s, 3H, thiadiazolyl-CHj), 2.96
(s, 3H, thiadiazolyl-CHj); IR (KBr) v: 3112, 2979, 2910,
1669, 1525, 1319, 1211, 1018, 873 cm ™. HRMS calcd for
CoH,N;0S; (M~ —H) 323.9801, found 323.9803.

N-[5-(4- F JE-1,2,3- 18 5.3 )-1,3,4- 1B — k2
HE]-5- F AL -3-(2- 5 A S ) -4- S WE M L Y 2 (5-28): ¥k
oAk, R 76%. mp. 121~123 C; '"H NMR (DMSO-
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ds, 400 MHz) ¢: 13.44 (s, 1H, NH), 7.52~7.63 (m, 4H,
Ph-H), 2.92 (s, 3H, thiadiazolyl-CH;3), 2.75 (s, 3H,
isoxazolyl-CH3); IR (KBr) v: 3127, 2908, 1695, 1537,
1405, 1318, 1246, 1203, 1150, 1093, 1023, 876 cm .
HRMS calcd for C¢H;CINsO,S, (M —H) 417.0001,
found 417.0000.

N-[5-(4- FH 56 -1,2,3- 8 — M4 -5- 36 )-1,3,4- € — 42~
HE]-5-F AE-3- Rk -4- S W L Y 42 (5-29): (A Bl A
W& 78%. m.p. 248~250 ‘C; '"H NMR (DMSO-d,, 400
MHz) 6: 13.19 (s, 1H, NH), 7.64 (d, /=6.4 Hz, 1H, Ph-H),
7.51~7.56 (m, 4H, Ph-H), 2.74 (s, 3H, thiadiazolyl-CH3),
2.65 (s, 3H, isoxazolyl-CHj); IR (KBr) v: 3154, 3071,
2929, 1732, 1571, 1413, 1295, 1009, 963 cm'. HRMS
caled for Ci;sH;2NgO,S, (M~ — H) 383.0390, found
383.0392.

N-[5-(4- FF K5 -1,2,3- W€ - M4E-5-FL)-1,3 4- G — s -2-
-5 £ HE-1- T KL -3- bt i T G J1 (5-30): 34 €4 A,
R 74%. mp. 179~181 ‘C; '"H NMR (DMSO-d,, 400
MHz) ¢: 13.09 (s, 1H, NH), 6.88 (s, 1H, pyrazolyl-H), 3.88
(s, 3H, NCH3), 2.96 (s, 3H, thiadiazolyl-CH3), 2.69 (q, /=
7.0 Hz, 2H, CH,), 1.24 (t, J=7.0 Hz, 3H, CH,CH3;); IR
(KBr) v: 3424, 2970, 2878, 1684, 1525, 1373, 1290, 1190,
1025, 821 cm . HRMS calcd for C,H3N,0S, (M —H)
334.0550, found 334.0549.

N-[5-(4- FH 56 -1,2,3- 8 — M4 -5- 36 )-1,3,4- € — 142~
Fe1-2,2- L F FE-3-(2- B - 1- TR 4 3 ) BR 1A A B IR
(5-31): A, R 75%. mp. 208~209 C; 'H
NMR (DMSO-dg, 400 MHz) ¢: 13.18 (s, 1H, NH), 5.02 (d,
J=17.6 Hz, 1H, CH=C), 2.94 (s, 3H, thiadiazolyl-CHj),
2.13~2.16 (m, 1H, CHCH=C), 1.83 (d, J=5.6 Hz, 1H,
CHC=0), 1.71 (s, 3H, CH=CCHa), 1.67 (s, 3H, CH=
CCHj), 1.23 (s, 3H, cyclopropyl-CH;), 1.18 (s, 3H,
cyclopropyl-CH;); IR (KBr) v: 3237, 3142, 2921, 1687,
1551, 1417, 1304, 1169, 1112, 1027, 824 cm '. HRMS
caled for C;sH;oNsOS, (M~ — H) 348.0958, found
338.0954.

N-[5-(4- F 5E-1,2,3- 18 -5 FE)-1,3,4- 188 4D
H1-3-(2,2- A LM FE)-2,2- T LR Y 5 A (5-32):
P diAA, % 70%. m.p.>250 C; 'H NMR (DMSO-dj,
400 MHz) 6:13.18 (s, 1H, NH), 6.31 (dd, J=38.8, 95.2 Hz,
1H, CH=C), 2.94 (s, 3H, thiadiazolyl-CH3), 2.19~2.33
(m, 2H, 2isopropyl-CHj3), 1.23 ~ 129 (m, 6H, 2
cyclopropyl-CH;); IR (KBr) v: 3145, 2871, 2724, 1689,
1556, 1415, 1305, 1183, 1123, 1026, 886 cm '. HRMS
caled for C3H;CLNsOS, (M — H) 387.9866, found
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387.9860.
3.4 HEHEMNE
341 FEEMRE

B PR A A AR 16 9 AR M0 D B0 TR0 5 1 1)
WA AT R EIE TR L. A RRA S AFE AS: &
At 5 99 B (Alternaria  solani); BC: % JN /K % 1%
(Botrytis cinerea); CA: 1t £ #5 BT 9% B (Cercospora
arachidicola); GZ: /N7 757595 ¥ (Gibberella zeae); PI:
L% B 5 995 1 (Phytophthora infestans(Mont.) de Bary);
PP: 3V BLEC 8095 W (Physalospora piricola); PS: IKFGLL
¥ 95 W (Pellicularia  sasakii), RC: K 4 % ¥
(Rhizoctonia cerealis); SS: M 3¢ ¥ ¥ W W (Sclerotinia
sclerotiorum). K JTOV- MR, 26 TS 37 () FUB V% 14
GATIEAR A 4 mm (PR R, M5 PDA P b, B
FRIEH HARL AR 50 pg/mL, % 3 PMEK, 25
CTHFE 2~3 d, T XEEINFE T B2 (mm), LLUEK
JyAE A, T S (Azoxystrobin) 4 BHEXT I d0n R 12
AL

FER AT 28(%) = O A B L9 e T 1 B A — Ak
HAFBY R ED) N AR Y B ESR X
100%
342 RIS RF AR

SR B 2 kP R JEH 200 pg/mL HEATIE T
W, I A BN E, SRR 0.05% Tri-
ton-100 FikE, 0.05% Triton-100 /K Ky X B8, REHE 4 K
B, BANEZAI10 LA ARG PO e i H
W R, AERVREERR R 23R 10 s, TENBET
212 h 5, IMANEE 9 em [EFFRILY, 20 Bl AR/
AR/ NEM 2 WIS AR L 55 T
SRR d = T, 96 h B 120 h R g ROF TR
EAET 3 LI/NBE a1 il Uk, Asethifzshh
HETZ; PLRIE IR (Chlorfluazuron) A BH 24 5 .
3.43  xFE4h RF RFHGGNE

Pt dOUR b R B OR O A, ok T AR N
Culex pipiens pallens, =W AFRIIE R AR, 28Ok
(2310 77 i MR &4 2.0 mg T4 Pidk 2y
b, 0 10 mL AN, PR ARFEARELHIE 200 pg/mL
FIBREAG I 1 mL BEECT- A6 89 mL /K[ 150 mL Hedf
h, GEHL 10 3k 4 @I L, W] 10 mL R — I8
NBetrrh, 2GR 2 png/mL. K Ab B G 1R 0%
RS 4)) H PR AR IS AARHE AL BE 2 AR R 25 CHE
I, 24 h G IFIRR A A IR, AN/ S el IR L
U, #hFEledt R 2R KA 5 mL/d, H R A A
ToaiAvs; 28l AE 8 d AkEE; BAE 1 mL AR K
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