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Abstract To find new pesticidal lead compounds with high bioactivity, 18 acylthioureas contain 1,3,4-thiadizols were ob-
tained by condensation between acyl isothiocyanate and 1,3,4-thiadiazols. Their structures were confirmed by '"H NMR and
MS. The herbicidal activities of these compounds were evaluated. All the compounds have herbicidal activity at 200 g ai/ha.
The bioassay results showed that compound 5b had 90% inhibitory effect against Echinochloa crusgalli, Setaira viridis, Digi-
taria sanguinalis, Amaranthus retroflexus and Eclipta prostrate at 200 g ai/ha in pre-emergence condition and 90% and 95%
against Echinochloa crusgalli and Eclipta prostrate at 200 g ai/ha in post-emergence condition, respectively; and compound
Se had 100% inhibitory effect against Echinochloa crusgalli, Setaira viridis, Digitaria sanguinalis and Amaranthus retroflexus
at 200 g ai/ha in post-emergence and post-emergence condition.
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Scheme 1

®1 HEY 5a~5r
Table 1 Products of 5a~5r

Compd. R Compd. R

Sa C6H5 Sj 2,3,4,5-F4C6H
sb H 5k 2-Furyl
Sc CH3 51 2,3,5,6-F4C6H
5d Et Sm 2-CH3OC6H4
Se COOH S5n 2,4,5-F3C6H2
5f SH 50 3-CH3OC6H4
5¢g 1-Methyl cyclohexyl 5p 3-FCe¢H,
Sh n-Pr Sq 3-N02C6H4
5i 2-CF3C6H3 Sr 2-1C6H4

1 &R5i1e

1.1 GRRBIEEE
2- 7 - 5- A K -1,3,4- 10 A 10 5 il Bk 2 LU R0
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AR FL R IER G . AR pH B, — &A% pH=
8~9, pH I ICA L Ak 44T H ok, pH i it 215
REAERRIEZAE D IPIAKAE, FRARBeR.

2 HE-5-HUAR R 1,3,4- 8 W B I 5 S 0 SR Tl
IO AN, 3K 28 A IR B I ) DA 5 4 S .
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%Eﬂaﬂmcm,%%ﬁ%51&QOZEM%&%

I, HA b 2E R 6 2.0 HE 2 HIgHE THR O e
WA, A o 1.5 BRI 2 EIENHE T3 2
FEXTRRIF) 4 Abm.

QT ERIHE 5 6.0~8.0 Z (AL 2> BLAJE T 9530
AMfES, HIXAES RIS 05 3 ERCEE A
BRI EREA) A

Q)VTEARIA MR H XA, K2 HOEEHILT 1
MERARE S, ARSI AAEAE 6 10.0~11.0
ZIVHEL, FOrAE 6 14.0 HEIE HY L
1.2 H¥NEH

b AL G W) 2 FE ] 5K B T AR 24 G o o W VL
AR 5 T 6 B R (Echinochloa  crusgalli)~ A1 B R
(Setaira viridis)~ ¥ (Digitaria sanguinalis)~ F+3%/T4 bk
theophrastiy ~ X Fi
(Amaranthus retroflexus). #8)Vi(Eclipta prostrata) ¥ FE Ik
AR Mg AT 2. HER 2 v A, A EY)
BRI — @ MR BN YE. (G Sb MBI, SR 5, 5
JE A DA i A 90% ) 2 T AMHIA, 0] AR i
TV 2 (41 2 JS A 2 53330 K 90%FH 95%; Se Xof I35/ 1 JhR 2

HU RS 1 1) 2 J0 2SS 42 100%, XTRIED, IhE
MR R IR SE AT ZE R 90%, X A EL RIS/
BRI AT 90%I1 2 Je il %, 5i ATPRE 2R 28 5 . H 2
LS IFRMHRR . RAE ISR 90% 14 .

2 %

AU 1-HEEIR OB R R J5k), 52 SEIRAE
FRVESAT T BN, 159 5-HURIE-2- FE-1,3,4-E s,
HE—2D 5 JF0R) 1- FHE IR QO L S0 SR NG S N, BT
AR 18 AR WARIB A 1,3,4-1E (1) 1-FJL3R
FEBESEG IR A Y, FEXHZ RV S WA T 45 5,
JIT "H NMR 1 MS 3T T g5 R, X TR & Wbk
FoyhbEm s, HIREREEGINT 1,3,4-H R, I
oY RPN AR B IAEBN, BiE R R
ERI 3 am, W50 2 —2 i N REEH, FR, 9 R FEH

(Brassica  juncea/Abutilon

http://sioc-journal.cn/ 2613



BHlE R fE R
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Table 2 Herbicidal activity of compounds(200 g ai/ha)
oy BLEL H R EL ) JF /1R R B il fizy
FEI S SR Pl AT S R A5 0 A AR HS
5a 85 70 80 70 80 70 90 80 80 60 90 80
5b 90 90 90 80 85 70 90 85 90 70 95 90
5¢ 70 50 80 60 70 50 80 70 80 60 70 60
5d 90 90 80 70 80 70 90 70 90 70 90 80
5e 90 90 90 80 90 80 100 90 90 80 100 100
5f 80 70 80 70 80 70 90 90 90 70 90 90
5g 80 70 80 70 80 70 80 70 80 70 80 80
5h 80 80 80 70 80 70 90 80 80 70 90 90
5i 90 90 90 85 90 80 90 80 90 70 90 90
5§ 90 80 80 70 80 80 80 70 80 60 90 90
5k 100 90 90 85 90 85 90 90 90 85 90 90
51 90 70 90 60 80 60 80 70 80 60 90 80
5m 90 80 90 70 90 70 85 80 80 70 90 90
5n 90 80 90 80 90 75 85 80 80 70 90 80
50 80 70 90 80 85 90 90 80 80 60 90 90
5p 90 70 80 70 80 70 80 80 80 70 90 80
5q 80 80 80 60 80 70 90 80 80 60 90 85
5r 90 90 90 85 90 80 90 80 90 70 90 90
A R A ik 95 95 50 0 100 90 90 20 80 20 80 50

(1 7% [ AR T e 23 BEAS 252801 4%, i COOH ¥i& 1 f
£, 1 SH AR A B IS MEARNIC TR 2, 1-FBEER
O35 P 1 2 ) A7 BEL P9 552 e 3% e 32 i K 1 [ 288 284 1) TG M
WA, 2 R FERR I7 F LGN, AP EUREE 55 & A
I = TR, B R AR 07 B A3 CUnmemg B8
W TR, I Bl e B 2430 B 0% 14 FH 4
ST R 1 B R A, BEAh, MBURIEN T E IR 2
PEwt, RT3 AR 4 £, HASZIR AL 1)
RO, IR B — IR 2 R, XS T R
WA SR K.
3 XWEH
3.1 UESIKFH

TR e e R e A R AR X4,
JEVFARBFIE); BIEPRAUEEE Varian 500(TMS I #5));
JUE X (LCQ-Advantage); W75 k4% IKA-RV10; {HEIH
P PEAR (i AR ARG IR A F]); MP200B L HL
R (BRI G AR IS AT PR A F]); SHB-111A BUE
WK A 2 H BRI (LI 7 R3S B & AT R A 7)),
DLSB-3006 ZARILA ENHAE R (BT K DR
(EF/NEIDY

TR J . RARIRE . P05 & IL/K 4k
), . OBE. IR, IRER. — A,
AR B DT BRI2 A T8 AR 2.

2614

http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

32 LEMHERK
32,1  1-F AR AR 7 AL S BR BS 49 6,

] 50 mL F I UBSRH IA 7.1 g (0.05 mol) 1-FHEFR
CHERIEA 11.9 g (0.1 mol) SOCL, ik /N 1 h, K5
MR 2 he RNVEHGE, BrE2 R ZEWN, 5%
WK, A, #ERA7 % .

£ 100 mL = IR A 20 mL ZJEF1 7.28 ¢
(0.075 mol) KSCN, JFJa#itt, Fhilh 70~75 C, 12
In IR EEUH) 2RV 20 mL, GHE, kSRR 1 h.
JE, B2 KCl, BRIk, REaH, %R AT
% H.

322 5-BURAR-2-2K-1,3,4-78 e 6 A A%,

] 100 mL 5D KO 7.32 g (0.06 mol) &
% 4.55 g (0.05 mol) & FER MR 23 g = SE(0.15 mol)
130 mL 1,4- =505, Al 2~3 h, AHIREn, Hidk
TN 10 mL 7K, ZREETHEIFIR 4h, BHIRER,
FHA% NaOH W07 pH=8~9, VK h## & 30 min, 7
ORI AR, k. ek, TR, BIAHLE, MR 2
fiz-7K-DMF JRG R 45, 1921 R K.

3.2.3  HAMLE 696

CLH AR A4 Sa A fil: 76 100 mL 5 FDfE A 4R 2o
A 0.005 mol ] 5-2KHE-2-50 31,3, 4-WE —MFI 547 0.006
mol [ 1-FIEERA P RE Sl U R IR 1Y) TG ¥ 20 mL,
Tl % 70~75 CRATIHAR Y, TLC £ g0k s 2K,
Pk N, Bl BR 220 A, B RP & - SR E 45 5,
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N-(5-2KHE-1,3,4- 158 M2 H6)-N-(1- FF L34 3L 1k
F)ER(Sa): I EHRR, 7% 87%. m.p. 198~199 C;
'H NMR (500 MHz, CDCl;) d: 10.19 (s, 1H, CONH),
8.02~7.91 (m, 2H, PhH), 7.52~7.48 (m, 3H, PhH),
220~2.11 (m, 2H), 1.70~1.48 (m, 8H), 1.39 (s, 3H,
CHs); IR (KBr) v: 3405, 3134, 1680, 1293, 1524, 1455,
1437 ecm™'; MS (ESI) m/z: 300.0 [M—H,NCS] . Anal.
calcd for C7H,0N4OS,: C 56.64, H 5.59, N 15.54; found C
56.60, H 5.61, N 15.57.

N-(1,3,4-1E 12 F6)-N-(1- F FE PR 56 I 36 ) B iR
(5b): A, 2% 69%. mp. 165~167 C; 'H NMR
(500 MHz, CDCls) d: 14.13 (s, 1H, CH), 10.31 (s, 1H,
CONH), 2.06~1.94 (m, 2H), 1.56~1.44 (m, 8H), 1.30 (s,
3H, CH;); IR (KBr) v: 3400, 3155, 3134, 1683, 1293 cm ';
MS (ESI) m/z: 224.0 [M—H,NCS] ", 283.0 [M—H] .
Anal. caled for C;H(N4OS,: C 46.45, H 5.67, N 19.70;
found C 46.42, H 5.63, N 19.72.

N-(5- FFE-1,3,4- 188 — -2 BL)-N-(1- F L 3A AL ik
iR (Se): Ak, 7% 52%. mp. 174~176 C;
'H NMR (500 MHz, CDCl3) 6: 10.36 (s, 1H, CONH), 2.70
(s, 3H, CHj), 2.18~1.98 (m, 2H), 1.65~1.40 (m, 8H),
1.33 (s, 3H, CH;); IR (KBr) v: 3425, 3118, 1683, 1290
cm '; MS (ESI) m/z: 238.0 [M—H,NCS] ", 281.0 [M—
2H—CH;] . Anal. caled for C,HsN,OS,: C 48.30, H
6.08, N 18.77; found C 48.27, H 6.04, N 18.79.

N-(5- £ HE-1,3,4-188 — M2 BL)-N-(1- FFBE 30 AL ik
FOmIRGA): AEEE, 77F 58%. mp. 146~147 C;
'H NMR (500 MHz, CDCl3) 6: 10.48 (s, 1H, CONH), 3.06
(q, J=8.0 Hz, 2H, CH,CHj), 2.19~2.01 (m, 2H), 1.65~
1.46 (m, 8H), 1.44~1.39 (m, 3H, CH,CH3), 1.34 (s, 3H,
CHs); IR (KBr) v: 3436, 3136, 2928, 1676, 1292 cm '; MS
(ESI) m/z: 273.0 [M—2H—H,NCS+Na] ", 334.0 [M—
H-+Na] . Anal. caled for C3H,0N40S,: C 49.97, H 6.45, N
17.93; found C 49.98, H 6.47, N 17.90.

N-(5-FRHE-1,3,4-158 M2 6)-N"-(1- FF L34 3L 1k
E)R(Se): HEFIR, % 66%. mp. 189~190 C;
'H NMR (500 MHz, CDCl;) 6: 10.68 (s, 1H, CONH), 8.83
(s, 1H, COOH), 2.21~2.09 (m, 2H), 1.68~1.40 (m, 8H),
1.37 (s, 3H, CHs); IR (KBr) v: 3450, 3116, 1765, 1682,
1294, 927 em™'; MS (ESI) m/z: 224.0 [M—H,NCS—
CO;] . Anal. caled for C;,HgN4O3S,: C 43.89, H 491, N
17.06; found C 43.90, H 4.92, N 17.03.

N-(5-%7i HE-1,3,4- 198 M2 H6)-N-(1- FF L34 3L 1k
ERAR(SE): AR, =% 53%. mp. 185~186 C;
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'H NMR (500 MHz, CDCLy) 6: 14.12 (s, 1H, SH), 8.83 (s,
1H, CONH), 2.11~1.91 (m, 2H), 1.59~1.38 (m, 8H),
131 (s, 3H, CH;); IR (KBr) v: 3356, 3170, 1683, 1291
cm ', MS (ESI) m/z: 224.0 [M—H,NCS—S]~, 283.0
[M—HS] . Anal. caled for C;;H;sN,0S5: C 41.75, H 5.10,
N 17.70; found C 41.72, H5.13, N 17.71.

N-[5-(1- FH LR O 3E)-1,3,4- 8 2L ]-N"-(1- F 3
WO IR (Sg): BER R, 773 83%. m.p. 145~
150 ‘C; 'H NMR (500 MHz, CDCL;) d: 1H NMR (500
MHz, CDCLy) 6: 10.19 (s, 1H, CONH), 8.02~7.91 (m, 2H,
PhH), 7.52~7.48 (m, 3H, PhH), 2.20~2.11 (m, 2H),
1.70~1.48 (m, 8H), 1.39 (s, 3H, CH;); IR (KBr) v: 3403,
3145, 1684, 1289 cm '; MS (ESI) m/z: 320.0 [M—
H,NCS] ', 379.0 [M—H] . Anal. calcd for C;sH,3N,0S,: C
56.81, H 7.42, N 14.72; found C 56.79, H 7.40, N 14.75.

N-(5-1F TN 3-1,3,4- 168 — 2 - N-(1- FT L B L3
W) BBk (Sh): KEER R, 7% 50%. m.p. 128~129
“C; "H NMR (500 MHz, CDCl;) é: 10.13 (s, 1H, CONH),
3.01 (t, J=8.0 Hz, 2H, CH,CH,CHj;), 2.13~2.03 (m, 2H),
1.80~1.89 (m, 2H, CH,CH,CH;), 1.66~1.37 (m, 8H),
1.32 (s, 3H, CH;), 1.04 (t, J=7.0 Hz, 3H, CH,CH,CH3);
IR (KBr) v: 3355, 3132, 1678, 1295 cm™'; MS (ESI) m/z:
266.0 [M—H,NCS] ", 348.0 [M—H-+Na] . Anal. calcd
for C;4H»nN,0S,: C 51.50, H 6.79, N 17.16; found C
51.48, H6.81,N 17.14.

N-[5-(2- =5 L A8 3 )-1,3,4- 188 2 FE]-N'-(1-F
FEIN CEE B B IR (S1): BE B R, 77 % 53%. mup.
153~156 °‘C; 'H NMR (500 MHz, CDCly) §: 10.32 (s,
1H, CONH), 7.90~7.83 (m, 1H, PhH), 7.72~7.63 (m,
3H, PhH), 2.22~2.07 (m, 2H), 1.65~1.45 (m, 8H), 1.37
(s, 3H, CH3); IR (KBr) v: 3407, 3130, 1681, 1524, 1428,
1423, 1294 cm™'; MS (ESI) m/z: 283.0 [M—(2-CF;Ph)] ",
348.0 [M—H,NCS] . Anal. caled for CigH;oF;N40S;: C
50.45, H 4.47, N 13.08; found C 50.47, H 4.44, N 13.11.

N-[5-(2,3,4,5- DY 5 2K FE)-1,3,4- W8 —me-2-FE]-N"-(1-
FEER M IR (5)): BB K, 7% 51%. mp.
217~218 ‘C; '"H NMR (500 MHz, CDCly) d: 10.95 (s,
1H, CONH), 8.11~7.84 (m, 1H, PhH), 2.25~2.12 (m,
2H), 1.65~1.49 (m, 8H), 1.43 (s, 3H, CH;); IR (KBr) v:
3305, 3126, 1680, 1530, 1426, 1423, 1293 cm™'; MS (ESI)
m/z: 372.0 [M—H,NCS] , 431.0 [M—H] . Anal. calcd for
Ci7H6F4N,OS,: C 47.21, H 3.73, N 12.96; found C 47.19,
H 3.70, N 12.98.

N-[5-(2-MRM)-1,3,4- W€ 42 FL]-N"-(1- F BL PR £ 3k
IR R AR (SK): SR, FH 77%. m.p. 190~193 C;
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'"H NMR (500 MHz, CDCl3) 6: 10.89 (s, 1H, CONH), 7.59
(dd, J=2.0, 1.0 Hz, 1H, furan-H), 7.06 (dd, J=4.0, 1.0 Hz,
1H, furan-H), 6.57 (dd, J=4.0, 2.0 Hz, 1H, furan-H),
2.21~2.09 (m, 2H), 1.68~1.48 (m, 8H), 1.40 (s, 3H,
CH3); IR (KBr) v: 3389, 3131, 1681, 1290 cm ™ '; MS (ESI)
m/z: 290.0 [M—H,NCS]~, 372.0 [M—H+Na] . Anal.
calcd for C;sHgN4O,S,: C 51.41, H 5.18, N 15.99; found C
51.43, H 5.20, N 16.00.

N-[5-(2,3,5,6-VU 5 2R 3E)-1,3,4- € -2 3L ]-N'-(1-F
R CHEBEIEBARGD: A EamAR, 7% 78%. mp.
212~214 ‘C; '"H NMR (500 MHz, CDCl3) &: 11.18 (s,
1H, CONH), 7.24 (ddd, J=9.0, 7.0, 2.0 Hz, 1H, PhH),
2.42~2.05 (m, 2H), 1.71~1.48 (m, 8H), 1.42 (s, 3H,
CH;); IR (KBr) v: 3345, 3146, 1680, 1527, 1452, 1435,
1293 ¢cm™'; MS (ESI) m/z: 372.0 [M—H,NCS], 431.0
[M—H] , 4540 [M—H + Na] . Anal. caled for
C1sH sN40,S,: C 47.21, H 3.73, N 12.96; found C 47.20, H
3.71, N 12.99.

N-[5-(2- A FE R HE)-1,3 4- 198 Mp-2-FEL]-N"-(1- FH &
I OHEEBLFR(Sm): AR, 775 58%. m.p. 167~
170 C; '"H NMR (500 MHz, CDCly) d: 11.31 (s, 1H,
CONH), 8.43 (dd, J=8.0, 2.0 Hz, 1H, PhH), 7.46 (ddd,
J=9.0, 8.0, 5.0 Hz, 1H, PhH), 7.14~7.10 (m, 1H, PhH),
7.06 (d, J=8.0 Hz, 1H, PhH), 4.05 (s, 3H, OCH3), 2.29~
2.18 (m, 2H), 1.73~1.48 (m, 8H), 1.46 (s, 3H, CH;); IR
(KBr) v: 3375, 3126, 1678, 1560, 1460, 1423, 1293 cm™';
MS (ESI) m/z: 328.0 [M—H,NCS]~, 400.0 [M—H+Na] .
Anal. calcd for C;sH,N4O,S,: C 55.36, H 5.68, N 14.35;
found C 55.34, H 5.70, N 14.37.

N-[5-(2,4,5- = 50K FE)-1,3,4- T8¢ 42 FE]-N-(1-Ff
FEIA ORI B IR (Sn): B ER R, FPF 64%. mup.
176~177 °C; '"H NMR (500 MHz, CDCl;) &: 8.83 (s, 1H,
CONH), 8.26 (ddd, J=11.0, 9.0, 7.0 Hz, 1H, PhH), 7.18~
7.06 (m, 1H, PhH), 2.04~1.97 (m, 2H), 1.60~1.40 (m,
7H), 1.32 (s, 3H, CH;); IR (KBr) v: 3421, 3162, 1680,
1562, 1462, 1437, 1293 cm™'; MS (ESI) m/z: 413.0 [M+
Na] . Anal. calcd for C;H;F3N40S,: C 49.26, H 4.13, N
13.52; found C 49.23, H 4.15, N 13.55.

N-(5-(3- AR FE TR FE)-1,3,4- 08— e-2-356)-N"-(1-F 3
PO IR (S0): A, F=2 49%. m.p. 203~
206 C; 'H NMR (500 MHz, CDCl;) d: 11.01 (s, 1H,
CONH), 7.79 (s, 1H, PhH), 7.74 (d, J=8.0 Hz, 1H, PhH),
7.38 (dd, J=10.0, 6.0 Hz, 1H, PhH), 7.30 (d, J=8.0 Hz,
1H, PhH), 2.44 (s, 3H, OCH3), 2.23~2.15 (m, 2H), 1.72~
1.49 (m, 8H), 1.43 (s, 3H, CHs); IR (KBr) v: 3480, 3139,
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1678, 1520, 1472, 1421, 1295 cm™'; MS (ESI) m/z: 378.0
[M—H,NCS] . Anal. calcd for C;3sH,,N40,S,: C 55.36, H
5.68, N 14.35; found C 55.35, H 5.71, N 14.34.

N-[5-(3-F K HE)-1,3,4-M - Me-2-FL]-N"-(1- I 3L IR &
FEBEED BRI (Sp): AR R, 7 76%. mp. 211~
212 “C; '"H NMR (500 MHz, CDCl;) ¢: 10.80 (s, 1H,
CONH), 7.78~7.65 (m, 2H, PhH), 7.52~7.43 (m, 1H,
PhH), 7.22~7.15 (m, 1H, PhH), 2.24~2.11 (m, 2H),
1.63~1.48 (m, 8H), 1.42 (s, 3H, CH;); IR (KBr) v: 3408,
3137, 1680, 1523, 1455, 1431, 1293 cm™'; MS (ESI) m/z:
314.0 [M—H,NCS] . Anal. caled for C;;H;oFN,OS,: C
53.95, H 5.06, N 14.80; found C 53.92, H 5.08, N 14.82.

N-[5-(3-THFE A FE)-1,3,4- 18 -2 -FL-N"-(1-F FE IR
CUEMERS) B IR (Sq): R ERR, 773 81%. m.p. 222~
224 °C; '"H NMR (500 MHz, CDCly) ¢: 10.81 (s, 1H,
CONH), 8.40~8.35 (m, 2H, PhH), 8.16~8.11 (m, 2H,
PhH), 2.31~1.99 (m, 2H), 1.71~1.49 (m, 4H), 1.43 (s,
3H, CHs); IR (KBr) v: 3407, 3126, 1680, 1525, 1456,
1427, 1293 cm™'; MS (ESI) m/z: 345.0 [M—H,NCS] .
Anal. calcd for C;7HoIN,OS,: C 50.35, H 4.72, N 17.27;
found C 50.33, H 4.75, N 17.30.

N-[5-(2-fl K HE)-1,3, 41— Me-2-FE]-N"-(1- I 3L FR &
FEBEEDBRNR(Sr): KERAR, =% 70%. m.p. 207~210
‘C; "H NMR (500 MHz, CDCl;) d: 10.23 (s, 1H, CONH),
7.82~7.75 (m, 1H, PhH), 7.72~7.63 (m, 3H, PhH),
2.23~2.07 (m, 2H), 1.63~1.42 (m, 8H), 1.35 (s, 3H,
CH;); MS (ESI) m/z: 426.0 [M—H,NCS], 485.0 [M—

H] .
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