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N-EUR 2K B B -N-(5- B S 5 -2- R T B 0% g -4- B B ) (57 AR Y
Wit ERAEMELEHRR

ERHC E M OE B AERC KWL
Fome g

CMRRA KL SRR 2832 271018)
RN KR BRI E 2 B TN 510642)

WE A7 FEPMES. 8. MR IRZ G SUEY, UHUCEFIR. o- F4AIL LR SR IR L1 A it ih
JEURE, B RT 22 AR ARG N-BU R FBE-N'-(5- T4 38 -2- BT R W e -4- e 55 ()R 10a~10v, H45k% 'H
NMR, IR FITCEMHRERTIN. X H A PIREAT VG R B B A AR 1 v e i i, 2RI Rl 3Bk
S EA B R EENE, Wb 5 10m FT 10p 78 50 pg/mL R X 28 M 25 BRI S5 T8 A% T 1 40 i 2 a5 700, o
W} 2 AR TR 2 95% MG, — S-S Wnt 2~3 W R duR B A B B A AR KA, A
100 F1 10r X4 AP RIE 97.8%, a4 106 5540 HLUBAT 100% KRG 4.
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Design, Synthesis and Biological Activities of N-(Substituted
benzoyl)-N*-(5-methoxyl-2-methylsulfanylpyrimidin-4-
amino)(thio) Ureas

Li, Chengkun” Jiang, Lin“ Wang, Yue* Wan, Fuxian’ Zhang, Peizhi”
Li, Ying** Cui, Zining*”
(“ College of Chemistry and Material Science, Shandong Agricultural University, Taian 271018)
(¢ South China Agricultural University, Guangzhou 510642)

Abstract In order to find new lead compounds with high effciency, low toxicity and environmental-friendly contribution, a
series of novel N-(substituted benzoyl)-N'-(5-methoxyl-2-methylsulfanylpyrimidin-4-amino)(thio) ureas were designed and
synthesized from substituted benzoic acids, a-methoxyl methyl acetate and ethyl formate. Their structures were confirmed by
'H NMR, IR and elemental analysis. The preliminary bioassay results indicated that some compounds exhibited considerate
fungicidal activity. Among them compounds 10m and 10p showed more than 70% inhibitory rate to Botrytis cinerea and
Sclerotinia sclerotiorum at 50 pg/mL, and the inhibitory rate against Sclerotinia sclerotiorum was higher than the control fun-
gicide 95% chlorothalonil. Some compounds showed obvious insect growth regulation activity against 2~3 instar Culex lar-
vae, compounds 100 and 10r showed 97.8% revised uneclosion rate, and compound 10t exhibited 100% insecticidal activity.
Keywords benzoylurea; pyrimidine; chitin; fungicidal activity; insect growth regulation activity
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Figure 1 Phenyl ureas and pyrimidine derivatives with different
biological activity
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X R RS AL S Pl AT S s (B 2).
ﬁﬂ%ﬁ‘%u S SR FEEHE AR L 1 O Ji
?, W IFE T 22 AR WL SCHRHE 1 2w e BR A H
WRIERISHT B, HeiZ "H NMR, IR FUCE
FEFIRAN, TR T XF 5 A 40098 Jod v 1 2 ~ 3 188 PRI 4))
R ED TR, A %4 i Scheme 1 7.
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Figure 2 Design strategy of the target compounds
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Table 1 Fungicidal activity in vitro of the target compounds
. 5
Compd. X R : lIlhlblFOI’y rate/% . .
B. cinerea F. oxysporum P.infestans  F. graminearum S. sclerotiorum
10a o H 16.1 12.8 4.0 56.4 15.2
10b o 2-CH; 55.6 12.7 1.6 133 12.2
10c O 3-CH; 50.9 2.8 0.5 15.4 3.0
10d O 4-CH; 67.0 20.7 11.4 26.2 —2.0
10e O 2-Cl 59.9 26.4 4.4 23.8 10.6
10f O 3-Cl 7.7 83 —9.2 30.1 133
10g O 4-Cl 53.2 14.6 —2.7 20.3 8.2
10h O 2-NO, 48.6 9.1 —5.2 24 5.6
10i o 3-NO, 7.7 3.8 —2.6 43.0 15.2
10j o 4-NO, 43.9 57.1 —9.7 37.8 50.0
10k o 2,6-F, 59.4 14.9 0.3 17.5 3.6
101 S H 47.4 —3.6 30.8 14.7 24.1
10m S 2-CHj; 73.8 70.8 40.9 55.2 79.5
10n S 3-CH; 63.5 43.2 343 48.2 304
100 S 4-CH; 40.8 —3.6 20.7 21.7 8.6
10p S 2-Cl 71.8 65.8 59.4 51.8 71.6
10q S 3-Cl 332 0.6 12.8 2.8 —43
10r S 4-Cl 63.7 154 27.8 44.4 —4.0
10s S 2-NO, 46.8 11.3 12.5 23.8 10.9
10t S 3-NO, 47.6 7.4 18.3 3.2 7.9
10u S 4-NO, 46.6 13.2 52 9.1 11.2
10v S 2-OCH; 583 6.3 4.0 6.3 4.0
Chlorothalonil 100.0 87.3 87.7 60.8 69.9

“B. cinerea: Botrytis cinerea; F. oxysporum: Fusarium oxysporum vasinfectum; P. infestans: Phytophthora infestans; F. graminearum: Fusarium graminearum; S.

sclerotiorum: Sclerotinia sclerotiorum.
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22 HARCEYIRT g gL B R AR I PR IE AR A 3/ % AR IE AP /%)

Table 2 Insect growth regulation activity against Culex larvae (revised unpupation rate/% and revised uneclosion rate/%) of the target

compounds
Compd. X R . : Insecticidal rate{% :
Revised unpupation rate/% Revised uneclosion rate/%

10a (¢} H 34.5 41.1
10b o 2-CH; 56.7 88.9
10c o 3-CH; 55.6 86.7
10d o 4-CH; 414 54.4
10e o 2-Cl 35.6 68.9
10f o 3-Cl 233 58.9
10g o 4-Cl 44.8 55.6
10h o 2-NO, 28.9 71.1
10i o 3-NO, 30.0 84.4
10j o 4-NO, 322 389
10k o 2,6-F, 529 54.4
101 S H 34.5 41.1
10m S 2-CH; 414 46.7
10n S 3-CH; 24.4 62.2
100 S 4-CH; 82.2 97.8
10p S 2-Cl 49.4 60.0
10q S 3-Cl 48.9 80.0
10r S 4-Cl 56.7 97.8
10s S 2-NO, 51.7 71.1
10t S 3-NO, 100.0 100.0
10u S 4-NO, 322 389
10v S 2-OCH; 389 73.3
Pyriproxyfen 100.0 100.0

T IR LA, 5 4-FIERR L St R
LA R AR T, R4 B AR IL 97.8%,; I
Y R ONEI, 4N EURTE RS s, RIREAE Sl de iy AR p)
IR 97.8%, 5% HE 2451 5%kl A Bk LI AR 2, 2-7
3P BARTEMEA ZEA K, R ONASIERS, 3-7 BURIE ik
100%. 25 b ik, 28 F 6 0K S8 A & 0 %) e e &) H
(AL v v TR R R E IR A A4, 9 H R 4 447
HEul SR IS MR .

2 Zi

ASCAPARTE R o PP AU 20 FF ISR AN PR 2
N UL BT I T 22 AR SRR IE ) N-(BUACR
P L )-IV'-(5- P Ak -2- PR I W -4- e 6 ) () IR SR AL 5
V). S REW], K E ) BAT— € R RIS TE,
U0 10m . 10p o 35 UMK B T AN VISR T A2% T 1K) 4001 3 450
1oE 70%, AR A% B AR A T R 95%
IR, SRR, U TP BLREGR IR R AL & R
PEOE T HACTR FBE IRR AL 5 4.

[, KZHH bGP RO R A B BUE KT
RERGIY 4k [ERINER vy Lt T R e A T EREE Eatop v
AL, HEI R BEXS BHUU T B & s AT IR, L
AT W BB IR SR AT A PR Ay e &,

Chin. J. Org. Chem. 2014, 34, 2296~2303

© 2014 Chinese Chemical Society & SIOC, CAS

100, 10t 1%l UL IE RALIAZERIE 80% LA b, (L&)
100, 10r {4 H R E AP RIL 97.8%, JLH LML E
P10t 3 PRI L) HURAT 100% KA.

3 RS
31 B 5IRFT

& [E Varian Mercury Plus-400 Z % il JLP= A (LA
TMS 4 W 45, DMSO-ds A % 7 ); 3% E Nicolet
Nicolet-380 L& 37 AR 2T /MG UK Br Ji ); 7
Elementar Vario EL III BY 0 R0 AT, LR AR E
PR R) X-5 il R SO s A, R TR AL IE.

o- I LR R T B T PR A W], 3
X BT FAR GRS R T A5 20 B 4l sl Ak Al F7), 7048
PRGOS XU RER
3.2 KWAHE
32,1 % RS- T R -2- T AR -4- 2 ) B (4) 89
SRR

30 mL Z A1 6 mL (0.062 mol) TR ZBRAIA 100
mL XU, VKABRHEE N IA 1.4 g (0.062 mol)#i)H,
ZEMSE N 6.5 g (0.062 mol) a- 4L 2R G, i nse
Y HRPEEE4 e IO 25 mL VKoK SRR,
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MRIEX

IEBUKZ, $EFE T 40 min AN 5.6 g (0.062 mol)
i L AR IR AT 2.2 g (0.062 mol) AL, THEZ 65
CTRMN 1 h. AHFEFEN 37%M R Rk, ik
A SR AR 2041 950, 21 B 46 S B IR
. TIRGFRE 4.3 g 75% 40.1%, mp. 193.3~194.6
COCmkE! 192~194 °C).

X 4.6 g (0.03 mol) =55 T 50 mL Kejfirh, vKifr
BEFE NI 1.7 g (0.01 mol) ik 2, hiklsgHe)n
B ZvKi 2B THE S 80 °C, [ 1 h, TLC Ml fz v
SERG. W EIG UK T 25%Z K8 S5 N0 45 PEATT HY
WA, 98, A vhms T gl i, 9 R B € 5 1 9 (L
&, gk 3.0 THEJGHRE 1.8 g, 772 95.2%, m.p.
74.0~75.8 ‘CCCHAE! 74~75 C).

I 1.2 g (0.0063 mo)H[A4A 3, f#iA T 10 mL H
b, UKV I8N 1.6 g (0.015 mol) 50%7K & WA
W, SEEE R RGBS TH 2 50 C RN, #HEE
FH(TLO) WS 22 s W 52 ¥e. 38 HFE A, 4R 156 A A4 3
ik 0 45 o £ DR A €5 ] 4 B Ay (5- PR A R -2 A 5 o
ME-4-FOME. TG FRE 1.1 g, 9% 96.2%, m.p. 112.1~
113.9 CCCHkE!" 114 C).

322 FIAARIRAR K T BEA ST FUBA B5 (8) 49 H &

IR I35 S SRR 6 2 2% SCHR[ 1716 BT 2.
3.2.3  F AARBXOR F BEIL 7 AL EUER BE (9) 89 ) &

HCARR PR I 2 Sl SRR IR 2 2% SCR (18111 & 1 7
%

324 B ARLA Y N-(BARK F BE)-N-(5-F £L-2-F
FRAE I -4 3 (B Pk (102~ 10v) 49 4] &~

LL10b A1 A 1.3 g (0.0081 mol) 2- F L
BRI 25 mL B PN 15 mL /K 205, $dE N
1.5 g (0.0080 mol) (5-FHI4HE-2- AR FLmE g -4-F0)IF, =
N B, TLC Ml 2 Je B 56 56, N,N-— FFRE FRIE fig
(DMF)FI7K HE &5 A3 N-(2- F K F I )-N'-(5- F A -2
FBR MBI -4- i B IR (10b). TS FRE 1.9 g, A
7, 7% % 69.1%. mp. 236.1~2375 C; 'H NMR
(DMSO-ds, 300 MHz) &: 2.50 (s, 3H, CHs), 2.52 (s, 3H,
SCH3), 3.89 (s, 3H, OCHj), 7.27~7.31 (m, 2H, Ph-H),
7.41~7.48 (m, 2H, Ph-H), 7.78 (s, 1H, Pyrimidine-H),
8.12 (s, 1H, NH), 10.38 (s, 1H, NH); IR (KBr) v: 3261,
3140, 3059, 2929, 2842, 1726, 1685, 1572, 1504, 1242,
1130, 1010, 738 cm ! Anal. caled for CisH,;;03NsS: C
51.86, H 4.93, N 20.16; found C 51.88, H 4.99, N 20.18.

TR VEE B H AL &4 10a /2 10e~10v.

N-28 5 -N'=(5- P4, 36 -2 - P A i 5 g —4- Je 66 ) Mg
(10a): IO, 775 72.5%. m.p. 229.7~231.1 'C; 'H
NMR (DMSO-ds, 300 MHz) 6: 2.47 (s, 3H, SCH3), 3.89 (s,
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3H, OCH,), 7.50~7.53 (t, J=5.7 Hz, 2H, Ph-H), 7.62~
7.66 (t, J=5.5 Hz, 1H, Ph-H), 7.78 (s, 1H, Pyrimidine-H),
7.87~7.89 (d, J=6.6 Hz, 2H, Ph-H), 8.51 (s, 1H, NH),
10.49 (s, 1H, NH); IR (KBr) v: 3403, 3239, 3119, 2922,
2839, 1700, 1677, 1577, 1503, 1120, 1005, 701 cm .
Anal. caled for C4;H;5s0;N5S: C 50.44, H 4.54, N 21.01;
found C 50.77, H 4.61, N 21.15.

N-(3- F K F B )-N=(5- P 4 -2 - RS R s e -4- Jl
HK(10c): HEEA, =% 68.9%. m.p. 229.5~230.9
‘C; '"H NMR (DMSO-d,, 300 MHz) d: 2.35 (s, 3H, CHs),
2.41 (s, 3H, SCH3), 3.88 (s, 3H, OCH3), 7.35~7.42 (m,
2H, Ph-H), 7.82 (d, J=6.9 Hz, 2H, Ph-H), 7.86 (s, 1H,
Pyrimidine-H), 9.10 (s, 1H, NH), 10.15 (s, 1H, NH), 10.92
(s, 1H, NH); IR (KBr) v: 3401, 3256, 3066, 2925, 2845,
1715, 1692, 1584, 1511, 1118, 993, 741 cm ™. Anal. calcd
for CysH;7;05NsS: C 51.86, H 4.93, N 20.16; found C
52.15, H 5.06, N 20.09.

N-(4-F LK F B )-N'=(5- P 4 -2 - RS R s e -4- Ji
HR0d): HEFEA, =% 70.1%. m.p. 240.6~243.0
‘C; "H NMR (DMSO-d,, 300 MHz) §: 2.40 (s, 3H, CH;),
2.41 (s, 3H, SCH;), 3.97 (s, 3H, OCH3), 7.83 (s, 1H,
Pyrimidine-H), 7.95 (d, J=6.3 Hz, 2H, Ph-H), 8.01 (d, J=
2.7 Hz, 2H, Ph-H), 10.62 (s, 1H, NH), 10.82 (s, 1H, NH),
11.12 (s, 1H, NH); IR (KBr) v: 3379, 3247, 3103, 2971,
2836, 1697, 1681, 1584, 1506, 1080, 1001, 747 cm .
Anal. caled for C;sH;O3;N;S: C 51.86, H 4.93, N 20.16;
found C 52.20, H 5.07, N 20.08.

N-(2- 50K F B )-N'-(5- 7 4, 2 -2 A0 5 1B e -4- i
HR(10e): HEEE, 7% 753%. mp. 238.2~240.1
‘C; "H NMR (DMSO-d, 300 MHz) §: 2.41 (s, 3H, SCH3),
3.88 (s, 3H, OCH;), 7.42~7.53 (m, 4H, Ph-H), 8.13 (s,
1H, Pyrimidine-H), 9.16 (s, 1H, NH), 9.81 (s, 1H, NH),
11.17 (s, 1H, NH); IR (KBr) v: 3272, 3140, 3050, 2929,
2836, 1718, 1689, 1570, 1488, 1149, 1018, 751, 721 cm™ .
Anal. caled for Ci4,H405NsSCI: C 45.72, H 3.84, N 19.04;
found C 45.80, H 3.91, N18.93.

N-(3- 507K H IR )-N'-(5- FF A 24 -2- it 266 e o -4- e
FHMRQA0N: AAFEEK, 3% 71.5%. mp. 247.1~249.3
“C; "H NMR (DMSO-d, 300 MHz) §: 2.36 (s, 3H, SCH3),
3.88 (s, 3H, OCH3), 7.50 (t, J=6.0 Hz, 1H, Ph-H), 7.62 (d,
J=6.9 Hz, 1H, Ph-H), 7.81 (s, 1H, Pyrimidine-H), 7.98 (d,
J=6.3 Hz, 1H, Ph-H), 8.07 (s, 1H, Ph-H), 9.14 (s, 1H,
NH), 10.08 (s, 1H, NH), 11.14 (s, 1H, NH); IR (KBr) v:
3392, 3244, 3070, 2921, 2839, 1704, 1679, 1584, 1490,
1140, 1021, 744, 711 cm '. Anal. caled for Ci4H405-
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NsSCI: C 45.72, H 3.84, N 19.04; found C 45.69, H 3.97,
N 18.92.

N-(4- 08 1 )-N'~(5- H A 24 -2- P A o e g -4 i
FOHRA0g): A A, F5% 78.5%. m.p. 243.0~245.0
‘C; "H NMR (DMSO-d, 300 MHz) J: 2.54 (s, 3H, SCH3),
3.88 (s, 3H, OCH3), 7.50~7.52 (d, J=6.0 Hz, 2H, Ph-H),
7.81 (s, 1H, Pyrimidine-H), 8.04~8.06 (d, J=6.3 Hz, 2H,
Ph-H), 9.12 (s, 1H, NH), 10.11 (s, 1H, NH), 11.09 (s, 1H,
NH); IR (KBr) v: 3409, 3253, 3140, 2926, 2841, 1709,
1681, 1574, 1498, 1141, 1027, 754, 709 cm ™. Anal. calcd
for Ci4H;405NsSCI: C 45.72, H 3.84, N 19.04; found C
46.04, H3.95, N 19.02.

N-(2-FiH 358 2 Y I )- IV (5 - H 4 k-2 FE i R el g -4- e
FBKA0h): HE O AR, 7% 73.5%. mp. 2258~
227.7 °C; '"H NMR (DMSO-d,, 300 MHz) d: 2.56 (s, 3H,
OCH,), 4.02 (s, 3H, OCH,), 7.58 (s, 1H, Pyrim-H), 7.66
(d, J=6.0 Hz, 1H, Ph-H), 7.73 (t, J=6.0 Hz, 1H, Ph-H),
7.83 (t, J=6.0 Hz, 1H, Ph-H), 8.18 (d, J=6.3 Hz, 1H,
Ph-H), 11.02 (s, 1H, NH), 11.60 (s, 1H, NH); IR (KBr) v:
3366, 3273, 3143, 2939, 2833, 1741, 1697, 1580, 1550,
1512, 1156, 1054, 855, 745 cm !, Anal. caled for C H,4-
OsNeSCl: C 44.44, H 3.73, N 22.21; found C 44.85, H
4.00, N 22.98.

N-(3-Hir 35 25 Y )-IV'(5 - FF 4 i -2 PG i e o -4- i
FHPRA0D): A, 2 77.7%. mp. 229.2~231.1
‘C; "H NMR (DMSO-d, 300 MHz) &: 2.45 (s, 3H, SCH3),
3.88 (s, 3H, OCH3), 7.63 (d, J=5.4 Hz, 1H, Ph-H), 7.72 (t,
J=5.1 Hz, 1H, Ph-H), 7.78 ~7.83 (m, 2H, Ph-H+
Pyrimidine-H), 8.15 (d, J=5.4 Hz, 1H, Ph-H), 9.03 (s, 1H,
NH), 9.68 (s, 1H, NH), 11.29 (s, 1H, NH); IR (KBr) v:
3366, 3249, 3089, 2938, 2839, 1738, 1701, 1577, 1559,
1512, 1160, 1045, 885, 723 cm ‘. Anal. caled for C,H 4
OsNeSCl: C 44.44, H 3.73, N 22.21; found C 44.61, H
3.81,N22.11.

N-(4-TH3E 25 G )-IV'~(5- 48k -2 FF R R I -4 i
FolR(10j): B EE A, 773 81.1%. m.p. 247.1~249.5
‘C; "H NMR (DMSO-d, 300 MHz) J: 2.37 (s, 3H, SCH3),
3.89 (s, 3H, OCH3), 7.81 (s, 1H, Pyrimidine-H), 8.26~
8.33 (m, 4H, Ph-H), 9.14 (s, 1H, NH), 10.07 (s, 1H, NH),
11.38 (s, 1H, NH); IR (KBr) v: 3377, 3226, 3074, 2935,
2850, 1723, 1685, 1604, 1570, 1533, 1167, 1050, 858, 713
cm” L. Anal. caled for C4H,05sNSCl: C 44.44, H 3.73, N
22.21; found C 44.68, H 4.13, N 22.14.

N-(2,6- - 52K 1 E)-N"-(5- 480 e -2- FPV R i I e -4
Jl H ) IR (10K): 5 [ 44, ;=2 85.7%. m.p. 241.1~
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243.0 ‘C; '"H NMR (DMSO-d;, 300 MHz) J: 2.40 (s, 3H,
SCHs), 3.88 (s, 3H, OCHs), 7.10 (t, J=6.0 Hz, 2H, Ph-H),
7.50~7.58 (m, 1H, Ph-H), 7.81 (s, 1H, Pyrimidine-H),
9.15 (s, 1H, NH), 9.69 (s, 1H, NH), 11.40 (s, 1H, NH); IR
(KBr) v: 3324, 3245, 3053, 2843, 2757, 1731, 1661, 1589,
1506, 1174, 1120, 1022, 901, 727 cm '. Anal. caled for
C4H,305NsSF,: C 45.53, H 3.55, N 18.96; found C 45.70,
H 3.55, N 19.24.

N-CR B )-N'-(5- 48 -2 FFVBRS 22 108 g -4- fle I ) B
fIRQAOY): HEEEE, F5F 65.3%. mp. 220.5~222.6 C;
'H NMR (DMSO-ds, 300 MHz) 0: 2.54 (s, 3H, SCH3),
3.96 (s, 3H, OCH3), 7.50 (t, J=6.0 Hz, 2H, Ph-H), 7.62 (t,
J=5.5 Hz, 1H, Ph-H), 7.89 (s, 1H, Pyrimidine-H), 8.03 (d,
J=5.4 Hz, 2H, Ph-H), 9.35 (s, 1H, NH), 11.70 (s, 1H,
NH), 13.73 (s, 1H, NH); IR (KBr) v: 3303, 3214, 3053,
2917, 2840, 1667, 1596, 1521, 1245, 1129, 1100, 969, 689
cm ! Anal. calcd for Ci4H50,N5S,: C 48.12, H 433, N
20.04; found C 48.02, H 4.57, N 19.98.

N-(2- H IR 8 )-IN=(5- FHY 4 2k -2 - FRVBS K I o -4- Ji
SR (A0m): 1 ERE A, 3% 59.2%. mp. 194.0~
195.6 ‘C; "H NMR (DMSO-d,, 300 MHz) ¢: 2.53 (s, 3H,
CHs), 2.62 (s, 3H, SCH3), 3.94 (s, 3H, OCHj), 7.31 (t, J=
5.7 Hz, 2H, Ph-H), 7.45 (t, J=5.4 Hz, 1H, Ph-H), 7.51 (d,
J=5.4 Hz, 1H, Ph-H), 7.82 (s, 1H, Pyrimidine-H), 8.66 (s,
1H, NH), 8.97 (s, 1H, NH), 13.75 (s, 1H, NH); IR (KBr) v:
3303, 3214, 3047, 2922, 2839, 1665, 1579, 1511, 1242,
1134, 1060, 758 cm . Anal. caled for C;sH;70,NsS,: C
49.57,H 4.71, N 19.27; found C 49.79, H 4.86, N 19.15.

N-(3- H IR [ )-IN'=(5- FH 48 2k -2 - FEVE Rk o -4- Ji
F) IR (A0n): A E AR, 72 57.0%. mp. 204.9~
206.8 ‘C; '"H NMR (DMSO-d,, 300 MHz) d: 2.45 (s, 3H,
CHs), 2.62 (s, 3H, SCH;),3.93 (s, 3H, OCH;), 7.26~7.82
(m, 4H, Ph-H), 7.82 (s, 1H, Pyrimidine-H), 8.69 (s, 1H,
NH), 9.00 (s, 1H, NH), 13.81 (s, 1H, NH); IR (KBr) v:
3307, 3217, 3056, 2922, 2839, 1667, 1571, 1511, 1257,
1129, 1009, 759 cm '. Anal. caled for C;sH;;0,NsS,: C
49.57,H4.71, N 19.27; found C 49.77, H 4.84, N 19.32.

N-(4-F 2K F B )-N'=(5- P 4 -2 - RS R s e -4- Ji
HBKR(100): R BEAEEK, 2% 60.8%. m.p. 228.1~
230.1 ‘C; '"H NMR (DMSO-ds, 300 MHz) 6: 2.45 (s, 3H,
CH3), 2.64 (s, 3H, SCH;),3.94 (s, 3H, OCH,), 7.42~7.45
(m, 2H, Ph-H), 7.67 (d, J=9.6 Hz, 2H, Ph-H), 7.82 (s, 1H,
Pyrimidine-H), 8.88 (s, 1H, NH), 9.10 (s, 1H, NH), 13.74
(s, 1H, NH); IR (KBr) v: 3312, 3235, 3104, 2919, 2842,
1668, 1575, 1521, 1232, 1116, 1027, 759 cm '. Anal.
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calcd for C;sH;0,N;5S,: C 49.57, H 4.71, N 19.27; found
C 49.82, H 4.85, N 19.50.

N-2- 0 A B )-N'=(5- F A 24 -2- P A s e g -4 i
iR (0p): KA E K, F7E 57.3%. mp. 177.6~
179.4 °C; '"H NMR (DMSO-d,, 300 MHz) J: 2.62 (s, 3H,
SCH;), 3.94 (s, 3H, OCH;), 7.41~7.45 (m, 1H, Ph-H),
7.49~7.52 (m, 2H, Ph-H), 7.80 (d, J=5.4 Hz, 1H, Ph-H),
7.83 (s, 1H, Pyrimidine-H), 9.00 (s, 1H, NH), 9.19 (s, 1H,
NH), 13.62 (s, 1H, NH); IR (KBr) v: 3406, 3319, 3113,
2927, 2843, 1670, 1573, 1500, 1274, 1149, 1012, 759, 712
cm . Anal. caled for C,4H,40,N5S,Cl: C 43.80, H 3.68, N
18.24; found C 44.00, H 3.78, N 18.47.

N-(3- 50 A T )-N'~(5- F A 24 -2- P A o e g -4 i
ik (10q): K EE K, F7E 50.2%. mp. 222.0~
224.1 C; "H NMR (DMSO-d,, 300 MHz) 8: 2.51 (s, 3H,
SCHs,), 3.95 (s, 3H, OCH3), 7.51 (t, J=6.0 Hz, 1H, Ph-H),
7.63 (d, J=6.3 Hz, 1H, Ph-H), 7.95 (t, J=5.7 Hz, 2H,
Ph-H), 8.08 (s, 1H, Pyrimidine-H), 9.40 (s, IH, NH), 11.96
(s, 1H, NH), 13.43 (s, 1H, NH); IR (KBr) v: 3309, 3214,
3089, 2920, 2839, 1671, 1580, 1503, 1251, 1142, 1021,
758, 709 cm !, Anal. caled for C4H140,N5S,ClL: C 43.80,
H 3.68, N 18.24; found C 44.22, H 3.84, N 18.49.

N-(4- 08 T )-N'-(5- H A 3 -2- P A s e g -4 i
Fo)BIRA0r): i AE Ak, 7% 58.4%. mp. 211.6~
213.2 °C; "H NMR (DMSO-d,, 300 MHz) 8: 2.52 (s, 3H,
SCHs,), 3.94 (s, 3H, OCH3), 7.51 (d, J=6.3 Hz, 2H, Ph-H),
8.04 (d, J=6.3 Hz, 2H, Ph-H), 8.08 (s, 1H, Pyrimidine-H),
9.39 (s, 1H, NH), 11.85 (s, 1H, NH), 13.52 (s, 1H, NH); IR
(KBr) v: 3300, 3226, 3080, 2918, 2848, 1667, 1578, 1513,
1228, 1163, 1005, 757, 710 cm™'. Anal. caled for Cy4H,-
O,N;S,Cl: C 43.80, H 3.68, N 18.24; found C 44.26, H
3.88, N 18.12.

N-(2-FiH 35 25 Y I )- IV (5 - HH 4 k-2 FR i R s g -4- e
SR (10s): BCEAE AR, 75 55.9%. m.p. 215.0~217.1
‘C; '"H NMR (DMSO-d,, 300 MHz) 8: 2.50 (s, 3H, SCH3),
3.94 (s, 3H, OCHs), 7.71 (d, J=5.4 Hz, 1H, Ph-H), 7.76 (t,
J=6.0 Hz, 1H, Ph-H), 7.85 (t, J=5.5 Hz, 1H, Ph-H), 7.93
(s, 1H, Pyrimidine-H), 8.19 (d, J=6.0 Hz, 1H, Ph-H), 9.40
(s, 1H, NH), 12.29 (s, 1H, NH), 13.00 (s, 1H, NH); IR
(KBr) v: 3336, 3244, 3153, 2967, 2842, 1681, 1570, 1551,
1507, 1225, 1145, 1015, 875, 768 cm”'. Anal. caled for
C14H1404N4S,: C 42.63, H 3.58, N 21.31; found C 42.61, H
3.67,N 21.31.

N-(3-HiHFE 2K AL )-N'-(5- F 4R 36 -2- FF B S M g -4- i
FOERNR0t): B AR, 773 52.3%. m.p. 220.7~222.5
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“C; "H NMR (DMSO-d, 300 MHz) §: 2.54 (s, 3H, SCH3),
3.94 (s, 3H, OCHjy), 7.73 (d, J=5.7 Hz, 2H, Ph-H), 7.79 (t,
J=6.0 Hz, 1H, Ph-H), 7.84 (s, 1H, Pyrimidine-H), 8.23 (s,
1H, Ph-H), 9.40 (s, 1H, NH), 11.70 (s, 1H, NH), 13.54 (s,
1H, NH); IR (KBr) v: 3303 3263, 3080, 2924, 2836, 1669,
1588, 1557, 1226, 1155, 1008, 882, 766 cm '. Anal. calcd
for C4H 4,04N6S,: C 42.63, H 3.58, N 21.31; found C
42.92,H 3.88, N 21.56.

N-(4-i§ 5L 4 PR I ) -V '-(5 - PR -2 P ik I g -4- 1
Fo)B IR (10u): B AL 4K, 7% 53.7%. m.p. 218.9~
220.9 °C; '"H NMR (DMSO-dg, 300 MHz) d: 2.63 (s, 3H,
SCH3), 3.94 (s, 3H, OCHj3;), 7.84 (s, 1H, Pyrimidine-H),
8.11 (d, J=6.6 Hz, 2H, Ph-H), 8.39 (d, J=6.6 Hz, 2H,
Ph-H), 9.22 (s, 1H, NH); IR (KBr) v: 3300, 3249, 3062,
2923, 2848, 1650, 1577, 1549, 1514, 1223, 1146, 1010,
866, 758 cm ™ '. Anal. calcd for C,H,404N(S,: C 42.63, H
3.58, N 21.31; found C 42.31, H 3.70, N 21.00.

N-(2- FF AR 2R PRI )-V'=((5 - P4 -2 P R s e -4-
B (10v): H AR, 2% 50.6%. m.p. 252.9~
254.8 °C, '"H NMR (DMSO-d,, 300 MHz) 6: 2.52 (s, 3H,
SCH;), 3.94 (s, 3H, OCHs;), 4.08 (s, 3H, OCHj;), 7.15~
7.21 (m, 2H, Ph-H), 7.62~7.66 (m, 1H, Ph-H), 7.90 (s,
1H, Pyrimidine-H), 8.05 (d, J/=5.4 Hz, 1H, Ph-H), 9.32 (s,
1H, NH), 11.14 (s, 1H, NH), 13.26 (s, 1H, NH); IR (KBr)
v: 3308, 3199, 3014, 2933, 2830, 1662, 1574, 1510, 1240,
1153, 1004, 753 cm '. Anal. caled for C;sH;;0;NsS,: C
47.76, H 4.53, N 18.46; found C 47.76, H 4.53, N 18.76.
3.3 FREEMNE
3.3.1

MR G 10a~10v, LL 95% 11 BIE b ot L2 5.
PSR B P 35 )X 55 18 (Botrytis cinerea)~ HRAEH; 25 14
(Fusarium oxysporum vasinfectum)~ 7 hiil % & (Phyto-
phthora infestans) /N2 IR W (Fusarium graminearum)
F9h =2 B 4% W6 (Sclerotinia sclerotiorum). 856 F 55 7R F
B0 % i a5 97 5L (PDA).

332 RIeFik

R R 224 Ko 3y KN 22 Fh H L& 90 5
T L0 98 D AT PR U0 RS PR 40 ol BRI E AR A S )
(30£0.5) mg, FRIX95% A Wi 31.6 mg, Hl 3 mL DMSO
WEAR IR 10000 pg/mL (KRR 45 1.

WL VE : AR TC B R AE ST, TR 4
10000 pg/mL BEE ARG FRIEEFGRERL 50 pg/mL 145 5
PDA “PH, JHHEERN a4 25 B ATT55 25 1B bk,
2T R, oi BILEE, BT 25 CHRIFRM T RR, LH
IV EINT 95% 1 1 i % I 2451, DMSO i silxt i,
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[ B R TG TR 7K R 23 OO I, AR S A A 3 IR AR
s 25 1 S0 FRE % 0L+ R 1) A A 2 T A A R R 22
AERAED, AT E RS K, DR
S S A R AR, R T A 2 S B T
KEZ, BOLTE:

WK EA =W BER— WO ER

ME &5 B S A7, DL B B S K
R 24 Kb BT ) B v B AR T B 24 7 A B R 22
AR A 2R

B 22 KN R (%) = O R B VR 16 K L AR — 25 )
Qb B TRV K EAR) O R B TR S K AT X 100%

34 BRHEKIFETEMEHRNE
3.4.1 ##f

TEAX % 10a~10v, LL 5% PR ik 7L i o4 %) e 2
j;‘fu[20].

342 KT IE

2~3 RIS B (Culex larvae) ) 3G 4 I3k K A
WHO 4 5233k, 43 SIRREL H Arfk &4 75(50 +
0.5) mg, PREL 5%Htk A EFL 7T 1000 mg, H 5 mL DMSO
VAR EE 10000 pg/mL (I RER 5.

WY 0.5 mL 259 146 50 mL i ZUK Bert b, ok
AT 50 mL B FR KK 3 68 PRI 4)) BN 55 25 24 R 7K o
A, USRI 30 B, BEEAH [RIVRFEIRT 5%t Pk L
A 25, N 0.5 mL DMSO 41445 X I, & &
23 WENQR6E1.0) C, £ 24 h g &k, [
BT 22 2 21 A SR A O, JEER 7 4. AR
IEARAIH R FRE IE AP R 5 A R

1 1E RAL I 2 (%) = (Kb FE 20 R A0 28 — 5 4 R
LI R )/(1— % B AL ARAL I R) X 100%

12 TF A Bk 28 (%) = (Kb FE 20 K Pk 2 — 5 4 R
P15 B AL AP 2) X 100%

B B AR R A ORI ST I I i
I GT AL AR RS PR E Al 2R 48 5 Tl 45 il vt
REBAEYT R T E IE T FKBIREIPT . 3230 2200
A B HAE AR W M 1 K A ).
B4 Bl (Supporting Information) HFr 54 10a~
10v (1 'H NMR 3] XSkl il LL G % AT 99 il
(http://sioc-journal.cn/) I %%,
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