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2-BK-6-B -4-5 -3 (2H)- BARE R AL S IRO & R R B B AR 5%
oOES BT a RS A

(R R E R TSR L Rt 300071)
(MR A 5G4y 7 TRE2EBE - K50 450001)
CRTFRFICEANA T CEAHEFE SR = RE 300071)
(RHAL AL T RESE 0 K 300071)

WE B ER T — R AR h AR ) 2-BUR-6- FHHE-4- 285632 H)-Wk R S84 54, Hegi ke 'H NMR RIC 2 5y
POHfiiE, HEY) 4e HEAT T X SFEATHT ARSI 24T, A RIS A AN NIRRT S AT T ZEDs v e
WL AR IENR G AR, (a1 4 HABIFIRETE. € BAROCREW], (a1 4 Gk ke in 2- (LI 1)
AL, FEW T A DI . SAE RIS SO IS, A SIS T e R B S I R SRS 5 B4 Rl K A
Ry AEIN GO, A S PRSP ] e 32 2 S IUREE R EKYEAR 5%, B A6 & 4 FREE S 0k 24 5 Sb,
Sk FEAANY, (HBARIL 5b, Sk T HARARBCR. WG 4 5 5 XPERESH SR SR Rede =ik A i
ANFIIAE IR

KRB AIEMEWRE, BREETE; € R SIS R

Synthesis and Herbicidal Activity of 2-Substituted-
6-methyl-4-phenyl-3(2H)-pyridazinone

Xu, Han**¢ Zhan, Mingzhe” Liu, Bin® Yang, Huazheng™®*
(“ National Pesticidal Engineering Centre (Tianjin), Nankai University, Tianjin 300071)

(* College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001)
(“ State Key Laboratory of Elemento-Organic Chemistry, Institute of Elemento-Organic Chemistry,
Nankai University, Tianjin 300071)

(¢ Collaborative Innovation Center of Chemical Science and Engineering (Tianjin), Tianjin 300071)

Abstract A series of novel 2-substituted-6-methyl-4-phenyl-3(2H)-pyridazinone derivatives were synthesized. All target
compounds were structurally confirmed by '"H NMR and elemental analysis. An X-ray crystallographic structure determination
was carried out in compound 4e. Herbicidal activities were evaluated through Brassica napus and Echinochloa crusgalli (L.)
Beauv tests. Bioassay results showed that most of compounds exhibited better herbicidal activities. Quantitative struc-
ture-activity relationship studies showed that when the test grass was rape, their herbicidal activity was mainly related with
substituent’s sterimol parameter B4 and hydrophobic parameter 7; when the test grass was barnyard grass, their herbicidal
activity was mainly related with the hydrophobic parameter 7 of the substituents at the 2-position of pyridazinone ring. Some
compounds 4 showed inhibitive activity equal to 5b and 5k, but showed no bleaching activity. The action mode in plants may
be different in compounds 4 and 5.

Keywords phenylpyridazinone; herbicidal activity; quantitative structure-activity relationship
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050 570 15 2R & e, 2 B0 PDS #0065 R Ak (]
DM B H FT A 1k, 34 %K (norflurazon) < I fi B
(diflufenican) « 9 W€ % i (fluridone) «  F M% 5 i (fluro-
chloridone) A1 &L i (flurtamone)iX £ PDS 1 iHi| 71 & £
Dy ki, 1X46 pDS il a5k 20, BTt S
PP 3- =G AL ZE IRk b, BeAiT et
BT — RIS, JERIUL Y 5 B
LI £ 1 P R AR B 28R ), ) i AT ] S R B 7
i AL Difunon FIRK B (flurtamone) 2 HiL78Y 1) 2R LG IR
fiii>% PDS #0171, {2 Difunon A5 b IF8AT 3- =5 &
AR O T S AT AT ST iR A I S R
PRECHE IR Z IR OC R, JETT SRS il VAL &4, 3841
WT TR MRS 4, HR AT 51 2B 2) 31T
=y's

FsC 0
N=—
N/>}NHCH3 | CF3
o

N
CHj
Fluridone

CIH,C cl

CN [ 1
_ NS0
oo @
N(CH3), CF3

Norflurazon

Difunon Fluorochloridone
ONHﬁ
CL
Diflufenican Flurtamone

B1 —SSRg b FARBR B R 451

Figure 1 Structures of some commerical bleaching herbicides

A 25T "H NMR, X-ray MICE S HHfiE. )
ALY TEIREE REW], (a4 5 5 0 ahse KRR
ARCAFHDHFIROR, (HALEY 4 BRI RIS
W5 AMRCR, BEWIARIREAL b =90 PR AE AL
EW 5 HATRLF AR, 4 55 5 PIERE AU &
PR AT BEAE LR NI AR A TR, X — 455300
FAIA IR TR G A HIHLE], BFTEeiiy s TR ok
APt TR

1 ZR5WE

1.1 &8
1.1.1 REFH®@
AW 15 R B PG T E T8 1 DY SR
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’ NH H3C / NH H3C /N\N/R
KoCO;3 S RX/NaH .
(0] (0]
DMSO THF
3
2 4a~4n
Compd. R Compd. R
4a CH,COOC;Hs 4h CH,CeHs
4b COzczHg, 4| CH3
4c SOch:; 4] CZHS
4d CH,OCH,CH,OCHj; 4k CH2CH,CH3
4e CHCN 4 C4Ho-n
4f  CH,CH=CH, 4m CsH14-n
49 CH,C=CH 4n CH,CH,CH(CH3)CHs
HaC N\N/R
e 5bR = COOC2H5
0] 5k R =CsHs-n
S5SmR= C5H1 1-n
5n R = CH,CH,CH(CH3)CH3
CF3
5

B2 HbseEPm &t g5t
Figure 2 Synthesis and structures of the title compounds

R R R T T 4 v, A5 U™ 2 AR B )
Y3, CFEWRIELE N 301 N T R A,
BATRER = 3 e =y 2, SCERPA b i vy Ui
ARG BRI TR 3 el 2, Wi RCR A
85%. SR, FATACHUAE JE K i IR B AT — R TR 1
AR, RIBER ) 3 fep2id 0 RV B w4
(89%) I HE AL OB 24 2. AT 25 R ] S At ik 7
4 KOH/DMSO, K,CO3/DMF, K,CO3/MeCN, K,COs/IN
fil KACEE KoCO5/DMSO, #4515 A B [ i &4 7
.

112 Z#M75 &

H 3 S 2 P ) 2 Wk R I L T B B A T R
fRIfe ), BIL i 2 ATRELL 2A 5 2B YA SR A4 T X
AR 3), AT A e I vT BETE 13 1 i 4 g
4A 50 4B. R U B IAfE, AR T30S
XA AP EYIE TR, AT A OC &, BEAh,
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HiRZRANE A1) Se BATBUF M AL BCRDY, 1T de 20
BRI AL, PIIRATIESE TS 4e AT
THHENT(E 4), IF5 Se MRS PPIEAT IR,
SRWFFU A ) T R A AR R 2 TR R AR

O

0 R
HN RX N
N/ \
HC 2 HC 4

} _
OH N—
N= RX NM
O =
HC 28 4B
B3 A& 4 nlRER AR A 4k
Figure 3 The possible tautomeric forms of 4
LR REOR, LAY de UL 4A R AL RO
£ de (Rt ARG (B 4)h, WEIR ISP AT 2R AP~ [
T2 37.4(3)°, C(1)-C(6)-C(7)-C(8)2 [l [FIHLE: 1
38.5(3)°(3R 1), Mk M B e (1 4 it 7w LA LS ) Bl

H(12B), H(HE LA T W AES s, S Bl 4 (02 de FI Se [ Ik 2Ky
K AT ZEA KR 2). LEALEY) 5e® I, WEBEIRF- T Figure 4 Molecule structures of compounds 4e and 5e

ST ARy 44.3(1)°, CO)I-CA-CO)- gy bty 2 57 T i 3 BT AERT A
CO)Z NI ok 45.7(3)°, - THIff (1 3 AL £ miA s 12 M S B

ARME IEURT 55 CHLON b SUSLT-2 1] 0 B ik R .

T K T4 R T 5 H(9)Z|ETJH<]EE% {45 /flﬁﬁf?‘}ﬁ}t{a‘ﬁ{wlﬁ, #MI@([B]EP?&J?EEE"J{E@%%
CO—HO) O LI WA KRk ). pitfeer IR Sb SKBUTIG SORIZS.
F1 LAY de K. BAMMAKSH

Table 1 Selected bond lengths, bond angles and torsional angles for compound 4e

N(1)—N(2) 1.362(2) N(1)—C(12) 1.457(3) C(6)—C(7) 1.477(3)
Bond length/A N(1)—C(8) 1.380(3) C(12)—C(13) 1.457(3) N(@2)—C(9) 1.298(3)
C(7y—C(8) 1.451(3) O(1)—C(8) 1.226(2)
NQ)—N(1)—C(12)  114.2(2) C(8)—N(1)—C(12) 117.8(2) N1)—C®)—C(7) 1143 (2)
Bond angle/(°)
N(Q2)—N(1)—C(8) 128.0(2) O(1)—C(8)—N(1) 119.4(2) O(1)—C(8)—C(7) 126.3(2)
C(5)-C(6)-C(7)-C(10) —37.4(3) C(10)-C(7)-C(8)-O(1) 178.3(2) N(2)-N(1)-C(8)-C(7) 3.6(3)
) C(5)-C(6)-C(7)-C(8)  143.7(2) C(6)-C(7)-C(8)-0(1) —2.8(3) C(12)-N(1)-C(8)-C(7) —177.5(2)
Torsional angle/(°)
C(1)-C(6)-C(7)-C(10) 140.3(2) N(@2)-N(1)-C(8)-O(1) —177.1(2) C(2)-C(1)-C(6)-C(7) —177.1(2)
C(1)-C(6)-C(7)-C(8)  —38.5(3) C(12)-N(1)-C(8)-O(1) 1.8(3) C(6)-C(7)-C(8)-N(1) 176.5(2)

K2 LB 4e T Se R AL 24
Table 2 Hydrogen-bonding geometry of compounds 4e and Se

Compd. D—H:-A D—H/A H---A/A D---A/A D—H--A/(°)
4e C(12)—H(12B)-+-0(1) 0.970 2.502 2.671 89.2
4e C(1)—H(1)---0(1) 0.930 2.495 2.951 110.4
5e C(6)—H(6)---0(1) 0.970 2.299 2.737 106.5
5e C(9)—H(9)-+-0(1) 0.930 2613 2.983 104.4

¢ Symmetry code: (i) x, y, z.
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F3 ALY 4,515 100 pgemL " Rk SANHEEL 1 AL T
Table 3 Biological activities (%) of compounds 4 and 5 against Brassica napus and Echinochloa crusgalli (L.) Beauv at 100 pgemL "'

&) ISP Lk ML NRIE AT &Y ISP Lk RN L E A
4a 55 30 — 4k 42 69 —
4b 40 24 — 41 37 63 —
4c 27 25 — 4m 53 80 —
4d 46 24 — 4n 49 87 —
4e 39 27 — 5b 65 47 ++++
4f 48 57 — 5k 60 82 ++++
4g 51 25 — 5m 53 39 ++
4h 66 65 — 5n 59 64 +++
4i 47 49 — diflufenican 9 20 ++++
4 46 44 —

“0~40% bleaching result, +: 40%~54%, ++:55%~69%, +-++:70%~84%, ++++:85%~100%.

FEA AN 7 1H, B 4 PF TR D0 5 ok i S,
WEY) da~4dn FRILT W EHIHEEETE. (b5 4a, 4g,
4h, 4m IR KT 50%. LR 4i~4n VG PE, FRATTK
PR AEFE T, IR PR AR A T e = PR 0 1) 2% 5 1
AR R NI S A FRER, (54 4m FI 4n
I T A EIE Y, FEIE S N 80% A 87%, i
PEUF T2 5b, 5 Sk T ZEAZ, 5 R B
HIFIFA A4 Sm, Sn AHLE, FIHETER 7RISR,
B di~4h KO, ST IEARR, BURIERKE AL
of AL P R A T R, N R R
CH,CH,CH(CH3)CH; ~ CsHy-n > C,Hg-n =~ C3Hy-n >
CHs~CH,. {EEAEHTTIH, th&% Sb, Sk fEoulisk
PEFRIUE BLE I B, Mt &4 4 AR AR
N AL BOR, B E Y 5§ v 2RER )47 = i R
FEMIAEAE AT BEXT L AVE A B S (0 ok, 4 5 5 P s 4
FIZRACL IR A0 B AR T e AE AL A P 4 A A I 1R A T BL
il

N T RN TN E YIRS R, 3T HANCH J7
%5, BRI 3K % S8 (x), BURIER sterimol 7.
WS HBHE AR, LAY 4a~4n 78 100 pgemL '
0 R B S (A B L Tog {40126 /[(100 — i
Y XAy E A AR S e AT IR RO R BT
(K 4). FrasHUEI A SCER[271RF ] SYBYL6.9 (Tri-
pos Inc.) A4 Hr it 5.

VRO G A i, s o 5 U R B K P
() AR S H(BA) KRN

X=0.056(%0.037)B4—0.041(+0.018)z*+0.115(+

0.037)n—2.687(£0.149) (1)

n=14, R=0.746, S=0.1265, F=4.187
(D) Ak G W) S (g v 5 IR IR AR 2 4L
B4 IEAHIC, B4 BRI R T e s, 20X
(DA, 75 7=1.402 I, JrREATOE, BRIARCEE M HL
KSH el 1.402 I, T5 15 .
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YEHIXN G BT, v PR S ARIE R sk P
ZH(n)RZAN:

Y=0.291(+0.045)7—2.677(£0.071) )

n=14, R=0.883, S=0.2191, F=42.373
M) LA H, A A 0 R R ) 3 1 = 2 5 Y
AIEII K S E 7w IEAHDS, Ui WG RIS R B K M,
AT AW TS T

R4 AW 4 I FES

Table 4 The physicochemical parameters of compounds 4

Compd. X Y B4 T
4a —2.35 —2.80 5.00 0.24
4b —2.59 —2.91 4.29 0.51
4c —2.85 —2.90 3.15 —1.63
4d —2.51 —2.94 5.00 —1.001
4e —2.55 —2.78 4.12 —0.57
4f —2.39 —2.23 3.78 1.10
4g —2.33 —2.83 4.49 0.70
4h —2.15 —2.17 6.02 2.01
4i —2.35 —2.32 2.04 0.56
4j —2.40 —2.44 2.97 1.02
4k —2.50 —2.01 3.49 1.55
41 —2.62 —2.15 4.42 2.13
4m —2.36 —1.81 4.94 2.98
4n —2.43 —1.58 4.42 2.30

SR XY MRS AR A B S S BRI log {30 6/
[(100—FiHil ) X 43 T 5]}

2 Hig

Bz, W BB e EAEOCRIT IR, e
2-fLIUAREEI AR AL, 52 T AL S PR EIE L. 2 AE
XTSI, A A PG T RE 32 2 U R (157
WS H B4 RGKMEATR, FIRFIAGHEE R BATBAE
BLRTER 1.402; AR ORGP itk
AREE B R MK A Ok, BRI K P
R, s PR TR, IR A = i A (A A
FREXT AR AT B B i ok, S8 o AT T AR T
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BB FAE ML, BECEs R 5 i T i) o8 R S v L
A PR S R AL S 0K
3 XWEH
3.1 UESIKFH

Bruker AC-P500 (300 MHz)H! Oxford AS400 (400
MHz) % ¥ i L = 1%, CDCly 1E % 7], TMS 1F W #x;
Yanaco MT-3CHN JGC# /A3 X-4 B0 W oR W As
R4, Shimadzu-TR435 £EAMEIREAR, WRALENE F.

BTG R o A, )28 3o R Ak 38/ A
3.2 6-FAE-4-FFE-3 (2H)-MkE=FR(2)89 & B

Z M CHR[28, 2917575, F4 10 mmol 6-H%E-3 (2H)-
WA (1)1 20 mL ¢ DY S b, & 205
40 mmol AFEWRALEERT 50 mL T4 DY S v,
RAWINR 5 h 5 20 mL MR &ALAREROK iR, HHL
FHA 30 mL /KPESE 3 ¥k, JC/KBRBREET1, w4 5
FREVR ). FH LR AL JZ T4 185, R IF R A A
fik/ 18 CERCARALE 12 1), £33 1.20 g A AE A 2 Al
0.37 g FItalEfk 3. L& 2 K 64.53%, m.p. 164~166
C; A 3 WK 19.87%, m.p. 105~107 C.

0.5 mmol 6-FRE-4-KF-4,5- " F-3(2H)-KEEEH(3),
0.6 mmol TR EF ¥ K5 10 mL — FFIE W ALK VR S W48 =
W NPERE2 he OV 5% SRR TR A, 20 mL L EHEIR
5, FHUHA 30 mL MR Eh/KPER 3 IR, Jo/KBE
F TS U R 4153 0.08 g A A 2, I 89%.
3.3 2-ZEHERE-6-FE-4-FE-3(2H)-kBEER(4a)
BIE X

20 mL T PUERRIR N 1.5 mmol 80% NaH
A1 mmol 6-FF3E-4- 4 HE-3(2H)-WEE I (2), ik 0.5
h JGMA 1 mmol ¥R LT8R LI, IREGWTEERDF: 2 h ]k
N 5E 4y, Wedi o S AL IZ T 0 =, RRIFRIA A hiE £
TR ORI 3 0 1), MR ORI 4a, 1CK
81.5%. '"H NMR (CDCls, 400 MHz) 6: 1.29 (t, J=7.2 Hz,
3H, CH,), 2.38 (s, 3H, CH;), 4.22~4.27 (m, 2H, CH,),
4.89 (s, 2H, CH,), 7.23 (s, 1H, pyridazinone), 7.41~7.49
(m, 5SH, PhH). Anal. calcd for C;sH;sN,O3;: C 66.16, H
5.92, N 10.29; found C 65.90, H 6.07, N 10.13.

e B B AR S Y 4b~4n AR A% 2855 1K

2-(1- LA IR I )-6- F K -4- 2R FL -3(2.H) ik 9% il (4b):
R B AA, W% 67.2%. '"H NMR (CDCls, 300
MHz) 6: 1.39 (t, J=7.1 Hz, 3H, CH;), 2.35 (s, 3H, CH3),
4.44~4.51 (m, 2H, CH,), 7.11 (s, 1H, pyridazinone),
7.36~7.69 (m, SH, PhH). Anal. calcd for C;;H4N,O3: C
65.11, H 5.46, N 10.85; found C 65.29, H 5.41, N 10.86.
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2-( FF S it 1 3 )-6- FEY Rk -4- 5 L -3 (2 H) Mk R il (4e):
ORI, WF 53.0%. '"H NMR (CDCl;, 300
MHz) §: 2.78 (s, 3H, CHs), 3.66 (s, 3H, CHy), 7.49 (s, 1H,
pyridazinone), 7.50~7.62 (m, 5H, PhH). Anal. calcd for
C1oH,N,058: C 54.53, H 4.58, N 10.63; found C 54.72, H
4.32,N 10.93.

2-(2- FVAE ik 58 3 P 3 )-6- F S -4- SR -3 2 ) Mk 1R
fid(4d): ¥R, E 37.0%. '"H NMR (CDCls,
400 MHz) 6: 2.38 (s, 3H, CH3), 3.37 (s, 3H, CHs), 3.56 (t,
J=4.6 Hz, 2H, CH,), 3.87 (t, J=4.6 Hz, 2H, CH,), 5.58 (s,
2H, CH,), 7.19 (s, 1H, pyridazinone), 7.42~7.75 (m, 5H,
PhH). Anal. calcd for C4H;gN,O;: C 65.68, H 6.61, N
10.21; found C 65.46, H 6.48, N 10.00.

2 1 3 -6- FH i -4- 2K -3 (2 H) Wik 2 i (4e): 11 (0[]
1, WF 75.6%. m.p. 122~123 °C; 'H NMR (CDCls, 400
MHz) §: 2.40 (s, 3H, CH3), 5.05 (s, 2H, CH,), 7.24 (s, 1H,
pyridazinone), 7.44~7.78 (m, 5H, PhH). Anal. calcd for
C3H1N;0: C 69.32, H 4.92, N 18.66; found C 69.15, H
4.80, N 18.47.

2-fis A -6~ FF1 6 -4- DR L -3 (2 ) WA R ] (4): &35 (1
KA, W& 81.9%. 'H NMR (CDCl;, 400 MHz) §:
2.37 (s, 3H, CH;), 4.80 (d, J=3.0 Hz, 2H, CH,), 5.23~
5.31 (m, 2H, CH,), 6.00~6.10 (m, 1H, CH), 7.19 (s, 1H,
pyridazinone), 7.40~7.78 (m, 5H, PhH). Anal. calcd for
CH14N,O: C 74.31, H 6.24, N 12.38; found C 74.10, H
6.30, N 12.30.

6- I HE-2-(2-4R N 2k )-4- 2RI -3 (2. H) A R 1 (4g): 117
[, W% 31.8%. m.p. 136~138 ‘C; '"H NMR (CDCl;,
400 MHz) 6: 2.34 (s, 1H, CH), 2.40 (s, 3H, CH3), 4.96 (s,
2H, CH,), 7.21 (s, 1H, pyridazinone), 7.42~7.80 (m, 5H,
PhH). Anal. caled for C14H2N,O: C 74.98, H 5.35, N
12.49; found C 74.80, H 5.48, N 12.55.

2- -6 F HE-4- TR FE-3(2H) Mk R I (4h): & ARG
FHWAR, W% 76.1%. 'H NMR (CDCls, 400 MHz) d: 2.37
(s, 3H, CH3y), 5.35 (s, 2H, CH,), 7.17 (s, 1H, pyridazinone),
7.27~7.77 (m, 10H, PhH). Anal. calcd for C;gH;(N,O: C
78.24, H 5.84, N 10.14; found C 78.38, H 5.70, N 10.26.

2,6- I HE-4- B3 H) AR I (41): €8 44, 0K
# 92.5%. m.p. 58~59 °C;'H NMR (CDCls, 400 MHz) 6:
2.35 (s, 3H, CHj), 3.81 (s, 3H, CHs), 7.19 (s, 1H,
pyridazinone), 7.40~7.78 (m, 5H, PhH). Anal. calcd for
C,H;,N,O: C 71.98, H 6.04, N 13.99; found C 72.10, H
5.90, N 13.89.

2- 2,3 -6- F -4 ZR I -3 (2 H) Wk W T (4j): 3 35 €kl
BHWAR, W% 84.1%. 'H NMR (CDCls, 400 MHz) o: 1.41
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(t, J/=7.0 Hz, 3H, CH3), 2.38 (s, 3H, CH3), 4.22~4.27 (m,
2H, CH,), 7.18 (s, 1H, pyridazinone), 7.41~7.78 (m, 5H,
PhH). Anal. caled for C;3H;4N,O: C 72.87, H 6.59, N
13.07; found C 72.70, H 6.64, N 12.94.

6- TP L -2- IF P 5 -4- 2R L -3 (2 H) A W I (4k): ¥ B 64
FEFAA, WZ 92.1%. '"H NMR (CDCls, 400 MHz) o:
0.98 (t, J=7.4 Hz, 3H, CHj;), 1.81~1.89 (m, 2H, CH,),
2.37 (s, 3H, CHy), 4.15 (d, J=7.6 Hz, 2H, CH,), 7.18 (s,
1H, pyridazinone), 7.41~7.78 (m, 5H, PhH). Anal. calcd
for C4H;¢N,O: C 73.66, H 7.06, N 12.27; found C 73.46,
H7.17,N 12.28.

2-1F T H-6- 1 k-4 FK KL -3 (2 ) Wk R i (41): VT £4
B4, W& 72.2%. 'H NMR (CDCl;, 300 MHz) §:
0.90 (t, J=7.4 Hz, 3H, CH;), 1.31~1.41 (m, 2H, CH,),
1.70~1.80 (m, 2H, CH,), 2.31 (s, 3H, CHy), 4.13 (t, J=
7.5 Hz, 2H, CH,), 7.11 (s, 1H, pyridazinone), 7.32~7.73
(m, 5H, PhH). Anal. caled for C,sH3N,O: C 74.35, H 7.49,
N 11.56; found C 74.34, H 7.38, N 11.32.

6- T 5E-2- 1F JRHE-4- 2K 5E-3(2 H) Wk R [ (4m): V2 (4,
FEFWAK, WK 72.9%. 'TH NMR (CDCl;, 400 MHz) o:
090 (t, J=64 Hz, 3H, CHj), 1.34 ~1.38 (m, 4H,
CH,CH,), 1.79~1.87 (m, 2H, CH,), 2.37 (s, 3H, CH;),
4.17 (t, J=7.6 Hz, 2H, CH,), 7.18 (s, 1H, pyridazinone),
7.40~7.79 (m, 5H, PhH). Anal. caled for C;cHN,O: C
74.97, H 7.86, N 10.93; found C 74.73, H 7.68, N 10.68.

6- F 3t -2-(3- F 3k 17 566 )-4- 2R 6 -3(2.H) Wik 9% il (4m):
R OCKAA, W% 83.3%. '"H NMR (CDCls, 400
MHz) ¢: 0.98 (d, J=6.3 Hz, 6H, 2CH3), 1.66~1.78 (m.
3H, CH,CH), 4.22 (t, J=17.5 Hz, 2H, CH,), 7.18 (s, 1H,
pyridazinone), 7.41~7.79 (m, 5H, PhH). Anal. calcd for
CisHyoN,O: C 74.97, H 7.86, N 10.93; found C 74.82, H
7.90, N 11.10.

3.4 B EHRRER MM

SV ARG HE bR A W SE (Brassica napus), TR
i 2T A B 0] S TR AR G A A R SR A A S )
(R

INPRYE D ARG BE bR 9 B R (Echinochloa Crusgalli),
piiBUI e LR SRt 7/ PO iR T o B 1 EE SR i (PG
LA 4 1) B B
3.5 HEYMIRIKEHDR

HEHUR/NHy 0.40 mmX0.24 mmX0.16 mm [
AR, 71 294(2) K REHATAHIINA. SR A S g i)
Mo Ka 385 (A=0. 071073 nm){E R 7560, P 0-260 3
#7752, 7F 1.96°<0<26.43°uH N CEEATHT 2T 6095 1,
Horf 2314 (Rine=0.0432) ML ATHE 50 T4l R I sk fit
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MUEIE. S Ea R R R, P21n SRR, il
ZH a=1.1723(9) nm, b=0.7317(6) nm, c=1.4076(11)
nm, A=110.254(13)°, ¥'=1.1328(15) nm’, Z=4, D.=
1.321 g/em®, F(000)=472, u=5.75 cm "

o AR G5 Kyt H B R 25 {H Fourier & AR iR WY
(SHELXS-97), HI#e ik e iz E &1, it
TR D RFAEIE, e —BHERT R=
0.0455, wR,=0.1119 [I>20(])], R, =0.1008, wR, =
0.1395 (FrE %), & f5—% 218 Fourier B I i KA1
INRIBR AR WEIN K Apmax =165 e/nm® F Appin=—199

e/nm’,
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