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(57) Abstract: The present application discloses a kind of 2-substituted
benzothiazo-1,2,4-thiazolinone derivatives of general formula I, the prepa-
ration methods and herbicidal effects thereof. In general formula I, X is F,
ClorBr;nis 0, 1or2; R'is alkyl, substituted alkyl, alkenyl, a- carboxy-
lates, substituted benzyl or substituted aromatic azo-ring methylene; R’ is
methyl or difluoromethyl; and R'is methyl or trifluoromethyl. The present compounds have obviously weed-clearing activity
on Echinochloa crusgalli, Digitaria sanguinalis, Setaria viridis, Brassica juncea, Amaranthus retroflexus, and Cheopodium
serotinum in the dose of 300g active ingredient/ ha., and can be used as herbicide.
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—28 2-FURZEF -1, 2, 4- = IEBRERAT 2L R0 A B B BR B T

ARG |
AR B3 2B IEIEI-1, 2, - MOMKERAT A R0 2 R B
HEHA:

E+4ESe, PLURANKEREE LR (Protox) N{EFHRHBREREF E A&,
Protox FIHIFUFN 4% 3% A B h MR R Mk SR DX SR n AT S R 1o AR P R AR T B R
IR EALES, 51 R AR IXZE 4 ML R Y K E AR R IR LA A T B S,
YERTHAuERe, AT SR RBESWNMAE, ABRNEDNSE, BRELSERN
ZET, |

1,2, A-= MR EAEAT M BT 2 IREEYE, BB T RANERELEEEI,
R %22 & IR ZG A T RRHH R RE. BEREERFLBIETRZMHEREN,
BHIT I SR F, 0 FNC AT F R BB =G (sulfentrazone) F=FEH]
EfiE (carfentrazon-ethyl), FEA T TR HIMIEEN (azafenidin) %5, FIFFBEMSAT
AP ERTERAEYEE, MAR, BE. RE. R PUNES. KRERREE
WM BRI, 1ERE SIS M2 i F B = iR, RARAE
FRAEN = MR 25 M BTG, W AR T —2SH B = MR R AT A2
ZRHNE:

AR EWETHRRBRESERITFIEY, RE—REFREFERHE 2-
BRI, 2, 4~ =Mk ER AT A2 J Ll & T s

7K B4R H K — S = AT A2, BASHENT I
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X~ s N.‘_
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R RFES AT,
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PLER [ FR 00 = Mk ERAT AL MR AE n MIARFIT 2 0 AT IR, 2 n 5T 0 1,
BRI RRW -1 S, n &F 1526, B8R I RFM -2 HED,

1

U eS

[



WO 2007/147311 ' PCT/CN2007/001134

X o0
|
SONJ\N'RZ s NJ\N’RZ
o A
RU Ay N‘<R3 R Ay N=(

I-1 1-2
NI-1RI-2 9, X RN R ARHEXNSER I PRE .
PAE K T 2R75 B = MUK AT S R0 1 21k 38 n PR T 20 2 DA R Wi 7 i
77 A BRI RAH I-1 A EYRHEIE T EREEER 1T 5ER 111 TRRN
WEYHAT R,

NaOH
/@' )\ + RY _.__>a /@' *N’Rz
R1

11 IIT I-1

A II. IIIMI-19, X FRF. ClLEK Br;
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 ERRNE, BRI, 2, &S, SRS, o B RREE. B
K BTN B FES A, SEMIRNYFRHERNE R 1: 1.1: L2, R
2SR 7K A0 N, N—— R 2 R IR iz P VR B VB R W 371, ZKORT N, N- P 2 R B R B AR B
5: 1, RMAREHN 25°C, RAZETEN 2~6 /NBf, BNFTIRBIRIFHIRE. _

J7E B B I RRH I-2 (&SI & FERMEER I-1 FiRraY 5

SEFEF® (MCPBA) BHTEMRM,

X )\ ,
NAN/Rz MOPBA @’ NR

1
RS /k _4k3 o

| I-1 . - I2
R I-1 . -2 X RRF. Cl B Br;
n %F 0, 182;
RIFRpEE. B, MR, o RIRNE, MU ERBURACHIST L 2R I 2




WO 200
7/147311 PCT/CN2007/001134

R FRFESR ZH TS

R REREH=FTE.

Lﬁ%A%I2m%%*L_%Wmmﬁﬁﬁﬁﬁ%%ﬁﬁLﬁﬁﬁﬁﬁfm%
FHERL 1 1801 2, REEFISRAZET RSB E R 0~25C, RMHT
mﬁW44MuwT%4ﬁﬁ%W$._wmmmmﬁﬁ@m%%ﬁﬂL§$$&&
'@m%ﬁﬁim%%h1%)ﬁn#?lm%A%,ﬁ@WWM$%%@ﬁ%5®%
ﬁﬁ%ﬁ%&m%%ﬁmimw%h2wv%n%%2%%%%°

ﬁﬁﬂ%ﬁ%%é%%ﬁ%ﬁﬁl%ﬁ%z%%ﬁﬁi%%*ﬂ%ﬂd@ﬁﬂﬁ%

mwé%mﬁ%ﬁﬁ%ﬁ@ﬁwﬁﬁﬁmwéwﬁMN:E%%M@M@*SL%
B R IRH AT R,

s
X'i '/bJ%K i
z N ONR? N ON-R?
N=( i N=
HoN R® DMF s N R3

HS

I\ ' 1I
#I. Vi, XFRF. Cl. Br;

7 FmF. Cl. Br; A

R RomFE, THRFE

R FRPE, =AFE,

EREY R &, 24~iﬁ5zﬁ%ﬁ§12¢:@mm%zgﬁﬁﬁ
SRR RS 1. 2, RESRA N, TR FA L BRI, IR 140°C,
I R B 1] S 5~~7 /N, BRI AT SRA BT B

KBIERANR I AR, DE, IRE. . REAANZEAEGE
W%E&@,IWTﬁﬁ%EﬂMﬁﬂmﬁ
BIREHEHN:

T@LL%%%W%ﬂ@ﬂ%%ﬁﬁ%m%A%%ﬁ%f%

SR 1
Q"N_ﬁ
FR) ol

¥ 0.01 BEIRAD2- (2, 4-H-5-BERE) ~4- R -5 $% 1, 2, 4—= WAk
_3-TEIMAZ] 30 ZEF+ N, N-— R R RV R, BHEZVETE, SRE AT 0. 02 &
ﬁ<Z%ﬁ%@%,§1%C@ﬁ&&5¢ﬁ,%ﬂ,MAﬁum%ﬂ%m¢Jﬁ6%

3



WO 2007/147311 PCT/CN2007/001134

EERTA, W KEEME, Wi, BEGEME, WKE 68%, mp. 201~203C.

TCRANT:  VHE(E C%  37.88 H% 2.02 N%  16.06

SEME C%  37.57 H% 1.96 N% 16.30
H NMR (8 /ppm) = 2.515(s, 3H, CHj), 6.962-7.252(t, 1H, CH, J=58Hz), 7.263-7.535(m, 21,
ArH),11.033(s, 1H, SH); :
MS (m/z): 354.1(M", 100), 355.8(M"2, 25.16), 291.5(48.58), 172.2(35.66), 145.8(58.61),
124.7(57.77), 89.2(55.89). |
SEiEf] 2

F o
)L F
S@N\ OV s
e /L\N N—K F

B 0.01 JBEIRKY 2- (2-F-4-IR-5-FEEER) -4- T H FEE-5-FHE-1, 2, 4- =M
—3-BANAE] 30 ZFt N, N-Z B P BRI, BERE I8, SRE T UM 0. 02 JB
IR CEEFRIRRA, 78 140CHER R 5 /N, W1, SIAZE] 100 ZF ek, F 6 %4
ERRAM, WHXEEE, HiE BHGAEE, WK 73%, mp 248~250C.

TR EE C%  39.76 H% 2.12 N% 16.86
SEPE C%h  39.56 H% 2.16  N% 17.00
‘H MMR(8 /ppm) : 2.508(s,3H,CHs), 4.581(s,2H,CH,), 7.377-7.662(t,1H,CH,J=58Hz),
7.442-7.912(m,2H,ArH), 13.990(s,1H,SH).

S 3
Br o
F
SG*N\)_LJN'{
HS/k\ N NNOF

B ,

B 0. 01 EE/RIY 2- (2-R-4-F -5 EEFER) —4- " H PE-5-FHE-1, 2, 4-= Mk
—3-HIIMAZE] 30 ZF+ N, N-Z FEE FA BRRRV W P , BEPE BT, RE P IIN 0. 02 fE
R CERFERYH, 7€ 40CEWRRM 7 /M, A3, AR 100 ZF-HkKS, 6 24
BEHRPM, THXEEE, g, BAGEK, $EK 48%, m p.254~256C.

JCESNT: EE C%  33.60 He 1.79 N% 14.25
SEPME Ch o 33.94 H® 2.11 Nk 13.92

'H NVR( 8 /ppm) : 2.527(s,3H,CHs), 6.972-7.262(t,1H,CH,J=58Hz), 7.152(s,1H,5-ArH),
7.691(s,1H,2-ArH), 11.045(s,1H,SH).
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SETER) 4 F 0
) N/IKN/
Hs/k\N Nﬂ Bl &
¥ 0.01 BEIRI 2- (2-fR-4-MR-5-ReEFE) 4, 5-Z"HHE-1, 2, 4-= M3
B 30 ZF+ N, N~ F R BT, L ERE, RE OB IRMA 0.02 BER &
HEHERE, £ MOCERRMN 6 /N, ¥, AR 100 Z2FkKH, A 6 HEHR
s, WFHOCEE, Myl BEAEE, 1K 75% np.299~301C.
TESW.  WEE C%  44.58 H% 3.03 N% 18.91
SEE C%  44.62 H% 2.83 N% 18.67

'"H NMR(S /ppm) : 2.357(s,3H,CH;), 3.400(s,3H,NCHz), 7.301-7.470(m,2H,Ar),
11.215(s,1H,SH). ~
S 5
o e * F
]
e

% 0.001 BERET 2- (6-S-2-FREEE I EM-5-3) —4- M AE-H-FHE-1, 2,4~
= m-3-TRIAE 0. 0012 EEREEMMEIK (5T W, BHERE, Wi
0.0011 EE/R o~MBZBEZFEM N, N-ZHEEFBE (1 ZF) K, ZEHHRN 6 /b
W, gk 10 =T wiE, BAGE M, W 69%, m. p.86~87C.

RS  WEE C%  41.43 H% 3.01 N 12.88

SE{E C%  41.25 H% 2.89 N 12.74

HONMR( 8 /ppm) : 1.274-1.310(t3H,CHs, J=7.2 Hz), 2.501(s,3H,CHz), 4.161(s.2H,CHy),
4.218-4.272(q,2H,CHa,J=7.2 Hz), 6.936-7.227(t,1H,CH,J=58Hz), 7.905(s,2H,ArH)

LTt 6

S N\ —N :
FOWAS/L\“ T e
0]

$ 0,001 BE/RET 2- (6-FR-2-SREEFIFEM-5-20) —4- "/ FE-5-FE-1, 2, 4
=I-3-EIAE] 0. 0012 EE/REEMAMETK (5 ZF) WRF, BIREZEBE, W
0.0011 BE/R o—RZTRZHEHy N, N-"FREFBERE (1 /I WK, ZRHPRA 6 /)
i, nuk 10 ZH kg, BEAEE, i 84%, mp.91~93C.

TES: HEE C%  43.06 H% 3.13  N% 13.39
5
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SEI(E C%  43.10 H% 3.19  Ne  13.38
'H NMR( & /ppm) : 1.065-1.101(t, 3H, CH, J=7.2 Hz), 1.831-1.886(m, 2H, CH,),
2.497(s, 3H, CH), 3.308-3.345(t, 2H, CH, J=7.2Hz), 6.937-7.228(t, 1H, CH,
J=58Hz), 7. 584~7. 946 (m, 2H, ArHS o
LB 7

N—k '
@AB P

K 0.001 BE/RIY 2- (6-FR-2- BB BEM-5-5) -4, 5-T"HHE-1, 2, 4-=1
Wﬂ@wWéMO%ﬂ—“ FgErR, BiRE 10 24, B—wkPEinA 0. 001 BER MCPBA
(ELEETR), ZRRMN 2 /N, BN 30 BFKE, —&HEER 2 K, FK
15 &7, 9&7@%@&%%@&, BB RN, BAEEE, KK 1%, n p. 162~164°C,
| TEESH: WEM 0 % 53.72  H%  3.76  Nb  13.92

SEUHE C%  53.47 H% 3.53 N% 13.57

'H NMR( 8 /ppm) : 2.365(s, 3H, CHy), 3.366(s, 3H, NCH,), 4.313-4.539(m, 2H, CH2, J=13.2
Hz),7.101-7.319(m,5H,ArH),7.740-7.762(d,1H,ArH,J=8.8Hz), .225-8.241(d,1H,ArHJ=6.4
Hz).

e

St 8 ‘*

”J\ F0 560 5

—(D

)

B 0.001 BE/RHG 2- (6--2-FEREEARIFEM-5-28) ~4, 5-THH-1,2,4- =M
WA-3-BTMAZE] 10 ZF & Fherb, HikE 10 446, B—REEDA 0. 001 B4R MCPBA
(R REERFR), FESMN 2 N, A 30 ZFKH, “EFEEER 2 K, 8K
15 ZFt, TTRBRBRETE, WERERH, BEEEME, W 93%, n p. 199~201C.
TESN: WEME % 4416 % 3.40  N%  17.17

SEAE C%  44.06 H% 3.06 N% 16.82

'H NMR( 8 /ppm) : 2.351(s, 3H, CHs), 3.090(s, 3H, SCHs); 3.353(s, 3H, NCH.),
7.838-7.861(d, 1H, ArH, J=9.2 Hz), 8.204-8.222(d, 1H, ArH, J=7.2 Hz),

SEjifl 9
(ir\ I«
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#40.001 BE/REY 2- (6-8-2- (2-SAEBREIEFIEME) —5-5)) —4—— 4 FEL-5-
HE-1, 2, 4- = mbk-3-TRMMAZ] 10 A -G F kR, Bikk 10 44, H—kMEmA
0.002 EE/R MCPBA (JHJEUEERR), ZWKMN 4 M, HA 30 ZFkeh, —&mE
BERERL 21K, IR 15 BT, TRKRBRMTIR, WEBERH, @Eélﬁ: WER 90%,
m p. 196~198C.

TCESW: HEE C%  42.87 H%  2.39 N%  11.09
SEE C%  42.53 H% 2.43 N% 10.82

'H NMR (8 /ppm) : 2.534(s, 3H, CH), 4.985(s, 2H, CH,), 6.959- 7250(1: 1H, CHF,),
7.267-7.413(m,4H,ArH),8.146-8. 330(d 2H,ArH).
SEHEB 10

ey N_K [

5 0.001 BE/RK 2~ (6-F-2-TEARREEIIEMR) —5-3) 4, 5-—F%-1,2, 4~
E%W—ﬂlﬂbn)@ﬂm EFF R, B 10 404, F—R M 0. 002 BESR MCPBA
(MRIEEFR), FERMN 4/, BN 30 ZFKF, —EFEER 2%, T
15 ZF, %7&%@&%?)@:, PRI 205, B EEE A, KR 95%, mp. 196~198°C.
TR HHEE Ch  45.39 H% 4.08 N% 15.13
. SEE C%  45.44 H% 3.93 N% 14.91
H NMR (8 /ppm) : 1.062-1.100(s, 3H, CH.CHs), 1.879-1.937(s, 2H, CH,CH,), 2.357(s, 3H,
CH), 3.357(s, 3H, NCHs), 3.475-3.515(m, 2H, SCHy), 7.839-7.862(d, 1H, ArH, J=9.2 Hz),
8.366-8.383(d, 1H, ArH, J=6.8). .
KA LR VEFIREAT U & BRI &Y. 8 1 BT A % B4 B 35
HLEY
R1IPEBEFSHELWT:

= S
Hetl | #o—{ p-o | Het T )-e

Het3 dﬁ( ik Hetd | QCHZ
0

Het5 Q\CHZ Het6 @[l:wc”z
N
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%1 2-EURIEI -1, 2, 4-=IKERRT Y

No. X R R? R’ n
1 cl Hetl CHF, CHs 0
2 cl CeHsCH, CHF, = CH; 0
3 cl " 2-Cl-C¢HsCH, CHF, CHs 0
4 Cl 3-Cl-C¢HsCH, CHF, CHs 0
5 cl © 4-Cl-C¢HsCH, CHF, CHs 0
6 Cl 4-Br-C¢HsCH, CHF, CHs 0
7 C1 3-F-CsHsCH, CHF, CHs 0
8 cl 2,4-2F-CeHsCH, CHF, CH; 0
9 Cl 2,6-2F-CeHsCH, CHF, CH; 0
10 F Het2 CHF, CHs 0
11 F CeHsCH, CHF, CH; 0
12 F 2,4-2F-C¢HsCH, CHF, CHs 0
13 F 3-NO,-CsHsCH, CHF, CHs 0
14 F ' 2-CHy-CeHsCH, CHF, CH, -0
15 F 4-CH»-C¢HsCH,  CHE CH; 0
16 F 2-NO,-5-CH3-CeHsCH,  CHF, CHs 0
17 F 3-OCH;-CeHsCHa CHF, CH; 0
18 F 2-F-C¢HsCHy CHF, CH; 0
19 F 3F-CeH,CH, ~ CHF, - CH 0
20 F " 4-F-C¢HsCH, CHF, CHs 0
21 F 3-Br-CeHsCH, CHF, CHs 0
22 F 2-F-4-Br-C¢HsCH, CHF, CHs 0
23 F 3-Cl-CgHsCH, CHF, CH; 0
24 F 2-Cl-C¢HsCH, ' CHF, CH; 0
25 Br 4-C1-CeHsCH, CHF, CH; 0
26 Br 4-Br-Cl;CH, CHF, CHs 0
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
93
o4

7 @

I B R T G

ce = a0 ao

Moo o o e e g

o,
=

. 4-F-C¢HsCH,
Het3
Het4
CsHsCH,
CH3
3-Cl-C¢HsCH,
CsHy
CsHsCH,
CH;
+ 3-Cl-C¢H5CH,
Ce¢HsCH,

- 2,6-2F-C¢HsCH,
2-Cl-C¢HsCH,
3-Cl-C¢H5CH,
4-Cl-C¢HsCH,
4-Br-C¢HsCH,
2-CH;-C¢H;sCH,
3-F-C¢HsCH,
‘2,4-2F-C6H5CH2

2-NO,-5-CH3-C¢HsCH,

- 4-CH3-C4HsCH,
Cs;Hy
2,4-2F-C¢HsCH,
3-NO,-CsHsCH,
CeHsCH,
2-F-CsHsCH,

. 3-Cl-C¢H5CH,
CH,CO,C,Hs

CHF,
CHF,
CHF,
CH;

CH;

CH;

CH;

CH;

CH;

CH;

CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CHF,
CH3

CHF,
CHF,
CHF,
CHF,
CHF,
CHF,

CH; 0
CH; 0
CH; 0
CH; 0
CH; 0
CH; 0
CH; 0
CH; 2
CH; 2
CH; 2
CH; 2
CH; 2
CH; 2
CH; 2
CH, 2
CH; 2
CH; 2
CH; 2
CH; 2
CH; 2
CHs 2
CH; 2
CH; 2
CHs 2
CH; 2
CHs 2
CHj 2
CH; 2
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55 F CeHi CHF, CH, 2
56 F CoHs CHF, CH 2
57 cl CeHis CHF, CH;, 2
58 Cl CoHs CHF, CH; 2
59 Br CH;CHCO,C,Hs CHF, CH; 2
60 Br - CH=CHCH; CHF, CH;

61 F CH;CHCO,C,Hs CHF, CH;

62 F CHs CHF, CH; 2
63 F C4Ho CHF, CHs 2
64 F n-C3Hy CHF, CH; 2
65 F CH,CO,C,Hs CHF, CH; 2
66 F CH,=CHCH, CHF, CH; 2
67 Cl CH;CHCO,C,Hs CHF, CH, 2
68 cl CHs CHF, CH; 2
69 cl C4Ho CHF, CH; 2
70 cl CH,CO,C,Hs CHF, CH, 2
71 cl CH,=CHCH, CHF, CHs 2
72 Cl n-C3Hy CHF, CH; 2
73 F Het5 CHF, CH; 0
74 F Het6 CHF, CH3 0
75 F Het7 CHF, CH, 0
76 cl C,H; OCHs CHF, CH, 0
77 Cl CoH,Cl CHF, CH, 0
78 Cl C,H; OC,H; CHF, CHs 0
79 Br CHs CHF, CHs 0
80 Br C,Hs CHF, CHs 0
81 Br n-C3H; CHF, CH; 0
82 Br CH,CO,CHs CHF, CH; 0

10
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83
84
85
86
87
88
89
90
91
92
93
94
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CHF,

CHF,
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111 Br CH,CO,C,H;5 CHF;, CHs 1
112 F Celis CHF, CH; 1
113 F C,Hs CHF, CHs 1
114 cl CeHis . CHFR, CH, 1
115 cl C,Hs CHF, CH; 1
116 Br CH;CHCO,C,Hs CHF, CH; 1
117 Br CH,=CHCH, CHF,  CH; 1
118 F CH;CHCO,C;Hs  CHF, CH; 1
119 F CH; CHF, CH; 1
120 F C4Ho CHF, CH; 1
121 F CsHy CHF, CH; 1
122 F CH,CO4C,Hs CHF, CF3 0
123 F CH,=CHCH, CHF, CF; 0
124 Cl CH;CHCO,C,Hs CHF, CFs 0
125 Cl CH; CHF, CF; 0
126 cl CqHo ~ CHF, *  CF; 0
127 Br  CH,CO,C,Hs CHF, CF; 0
128 Br CH,=CHCH, CHF, CF; 0
129 Br . CsH; CHF, CF; 0
130 F CH2C= CH CHF, CHs 0
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