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Synthesis and Herbicidal Activities of (E)-7-(4,6-Dimethoxypyrimidin-
2-yloxy)-2,3-dihydro-1H-inden-O-substituted-1-ketoxime Derivatives

Li, Yuanxiang™

Yan, Xiaohong

Chen, Dizhao Shun, Lin

(Department of Chemistry and Chemical Engineering, Huaihua University, Huaihua 418008)

Abstract The purpose of the study was looking for the novel compounds with herbicidal activities. Thirteen novel
(E)-7-(4,6-dimethoxypyrimidin-2-yloxy)-2,3-dihydro- 1 H-inden-O-substituted- 1 -ketoximes were designed and synthesized
using phenol as starting material. The structures of synthesized compounds were confirmed by '"H NMR, MS, elemental analy-
sis. And the structure of the target 6h was confirmed further by X-ray techniques. The preliminary bioassay showed that some
of them exhibited certain herbicidal activities, for example, the inhibition rates of compounds 6i and 61 were 20%~40%
against Echinochloa crusgalli, Digiatra sanguinalis, Setaria viridis, Brassica juncea, Amaranthus retroflexus and

Chenopodium album at 150 g/hm?.

Keywords pyrimidinylsalicylic acid; indenone; synthesis; herbicidal activity
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Figure 1  Chemical structure of pyriminobac-methyl and
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6a: R=CH,Ph, 6b: R=3-CIC¢H4CH,, 6¢: R=3-CH;0CsH,CH, 6d:
R:3-FC6H4CH2, Ge: R:4-FCGH4CH2, 6f: R:2,4-F2C6H3CH2, 69
R:4-CH306H4CH2, 6h: R:4-CF306H4CH2, 6i: R:4-NOZCBH4CH2,

6j: R=EtOOCCH,, 6k: R=CH=CH,CH,, 6l: R=S0O,CHj
Scheme 1

1 ZRETE
11 &
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55)-2,3- A -1 H-EH-O- AR -1- B WSS R 26 4. 46 2K )
(1] CH,CL ¥, 0 °C RN 3-50 A W57 5 il 15 v )
PR3- IN R KRR (2); 7-F5E6-2,3- A1 H-Efi-1-H(3)1E N
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S LIS I, (EIR e LR 180 C. RVSE
B, AR EOR Y SR B, BEEE T ik
VKK, HRERRIRIL . AEE. AR A R T A
M e B A 3.0 Jorp, Ak 2 5 SRR A R
PIEMILEA 103 Baf; BL K,COs FEZEIRF, rhialfg 3
L DMSP 7 DME H [Hl3 2 3 25 5 A3 Hr R Ak 4 974 =
UF IR (83%); TEALEIIS A e, 2623 T VKIS IR
AT, A 4 55 BRI PR AT F R £ R
NIRRT 5, Ja ks dnak 4 5 R
I SERE AR 2 0 1 BIRAVERR, RN
BRI 2L & 5; LL K,COs VR4 IR, DMF 1RSI,
&Y 5 HEkFAE 60 C NN 25 I H AR
6a~6k, H, (AW S, K,COs by A0 i 554 5t 1)
EIM 1020 1.2 84r. Bl EGN {R4RR A, tb&4 5
L R R SU(E THEF FP R i s N B RT 25 81 HARd 61, BT fy
AR A AR AT BRPER 5, IR R BeR
(69%~95%). 74h, HEs¥ 6h [f ki t(K 2) 5w,
LR RN S s, BTN H bR 27k R4 .
12 BREEM

£E 150 g/hm’ (AR AR R, CAssk. ) il it —
MR [ 93 44 N-(2,4-dichloro-5-(4-(difluoromethyl)-3-
methyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-yl)phenyl-
methanesulfonamide] 2, H FrAb & P00 bR B35 2E
e R 1.

M 1AW, 1E 150 g/hm® RS T, Hir
) 6a~6e, 6g, 6h T 6j X M B4 K 27 HH R B yis 2.
{HAL G 5, 6f, 6k, 6i A1 61 X F 70 IRES Ze i R I —E
FHEIEYE, Hoh ik &9 5, 6f, 6k X RR R, thRE . J
AT 20%~30% TG P, A 61 Fl 61 X Ml ik A% e
A 20%~40%FFHIEYE. FHALE R SRR g5
ATUAE W, th e 4 BT RPUH BRI, Bkl
A A A 5 R E R, R AR —
(R BRBE A 7 He Tk 5 4 i IR S S ORI b B i 2 A6
WAEFE AN, A PR 5r 22 R IR I HH B BE P, 5
Ab, FERARIZRIR B8 1 AR P IS DA R
BRI A 2 ANRUR T AR B B, Xk
PR, PRE SRS RAE . BRI WYL I I
A T H AR 5> 75 B bR S BE R 1R & i 2 17 1) 45
A AR, R IR A HE R FL RN A A TR B
B IR AR R IR . R, H RS A P
KRR BRI RR S, UERAAE R IR R 2
M s TAR A Tk

2 g
ASCUUH My J5okt, srlgeid el Fe. UK,
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Table 1 Herbicidal activity of compounds 4, 5 and 6a~ 6l (inhibition rate/%, 150 g/hm? )
Compd. Echinochloa crusgalli Digiatra sanguinalis Setaria viridis — Brassica juncea Amaranthus Chenopodium
retroflexus album

4 0 0 0 0 0 0
5 30 20 20 0 20 0
6a 0 0 0 0 0 0
6b 0 0 0 0 0 0
6¢c 0 0 0 0 0 0
6d 0 0 0 0 0 0
6e 0 0 0 0 0 0
6f 20 30 20 0 0 0
6g 0 0 0 0 0 0
6h 0 0 0 0 0 0
6i 30 20 20 40 30 20
6j 0 0 0 0 0 0
6k 20 20 20 0 0 0
61 20 30 30 20 20 30

i = P4 ) 80 40 — 70 100 100

S K kA D R N BT 13 ASHTELI(E)-7-(4,6-
FH AR R R 5 -2- B8 0 )-2,3- - L H- Bl -O-FUA R - 1- 1 i
KA. WD IR R 45 R W, #5r H b
BRI s BRI — 5 (R B v
3 ZEEMH
5
145 1 4E Electrothermal {744 s bl e, g
RZRIE; 'TH NMR K] Mercury-PLUS 400 79 K% 14 3 4%
g, TMS hINFR, CDCL AR, MS K Trace
MS-2000 BTl E; Jez 544k Vario EL III CHNSO
TCE AT EIE; ALK Bruker Smart Apex
CCD %Y X-ray FLE AT E . ASLEE B R4 75 B
ali gy [ = sl DR, F AT AR R, )R A A
W AE ] GFasq 60 BT B AL T ).
32 &M
3.2.1 PR3- R B KBES (2)8 A A%,
£ 250 mL BB, 70 A%y 10.0 g (0.106
mol). 5 HE 150 mL & = ZJi% 16.0 g (0.12 mol), #K
WA NEIEW N 3-FN A4 1 h), WS, A2
FWBFES . SNV TERUR, R RN 300 mL
M bk, & WL 150 mLX3 %0, S FA P,
TOKBRIREET U, Hh9E, IR BR 2505, 153 tanlpik
Y2 19.0 g, W 97%. F=ih K& — DAl HIEH T
T O
322 PR 7-#H-2.3- 51 H-20-1-BR(3) 89 A A,
ZIRSCHR[71 774, 46 50 mL =ik, i)
A2 1.0 g (5.4 mmol), Zl N REIIAFE 73 BERE I TEK

3.1
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=&4bAR 2.2 g (16.3 mmol), NS, THEE 180 C KM
3 h. RVSERUE, WHIE SR, BN RN T
FEOUREE, BiEE At 150 mL UK, PR
kMR IRIG 2 pHAE N 3, H 418 L8 50 mL X 3 ZKIY,
GIFANUA, ToKBRREE T, I8, WO B 25 7,
AR, BL VCANEE) © VONED =10 : 1 MREWBN
Ve AL REIRAT JZ T A A 3 038 g, & 47%.
m.p. 109~111 CCCHRE™: 111 C).

323 FE4K 7-(4,6-= F B R -2-AI8)-2,3- — A
1 H-2f -1-BF)(4) 86~ %,

7 250 mL =ik, s almA A& 3) 7.0 ¢
(0.047 mol), Z i —Hi#(DME) 120 mL, Jo/KEKERH
9.8 g (0.07 mol), [FI¥% 0.5 h J5, M 4,6-— Fl4HE-2-HF
TR L mELE (DMSP) 12.3 g (0.056 mol), 4K£E:[RI3 12 h
i, SrEEEiEHGEE, F 30 mL (3 DME JskiEt,
I R, & ORFE S SIS AMA 7-(4,6- — 4R
AT -2- 5 JE)-2,3- A -1 H-E-1-[i(4), FIE Ak, 11.23
g, WE 83%. m.p. 122~124 ‘C; 'H NMR (400 MHz,
CDCly) 0: 2.62 (t, J=6.0 Hz, 2H, PhCH,C), 3.15 (t, J=6.0
Hz, 2H, COCH,), 3.79 (s, 6H, 2XOCHs), 5.76 (s, 1H,
PyHet-H), 7.09~7.62 (m, 3H, PhH); EI MS m/z (%): 287
(IM+17", 2), 286 (M", 11), 258 (100), 227 (15), 197 (8),
145 (43), 103 (9).

324 (E)-7-(4,6-=F 8% -2-838)-2,3- = A-1H-
v3| e 1-BR 5 (5) 8 B~ A,

SR SCHR[9] 71, 4 50 mL BRSO, 2> Bl A
[5]44 4 100 mg (0.35 mmol), 5k 98%[) EL R F2 % 50
mg (0.71 mmol), 6 mL Ji7K Z8EY 3 mL HERE (1R &%
W, WY 3 hE, NS R 30% IR IR W, F %
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IR SRR YE(pH (BN 4 i47), IRERR LA, HE,
KA, A VCAEE) @ (CBE=3 1 K
GV 2 mL, mAHEE, S8, TR, S0, At
il 44, 70 mg, WCF 67%. m.p. 193~195 “C; 'TH NMR (400
MHz, CDCLy) d: 2.92 (t, J=6.0 Hz, 2H, PhCH,), 3.08 (t,
J=6.0 Hz, 2H, N=CCH,), 3.76 (s, 6H, 2X OCHj3), 5.73
(s, 1H, PyHet-H), 7.04~7.36 (m, 3H, PhH), 8.26 (s, 1H,
OH); EI MS m/z (%): 302 ((M+1]", 13), 301 (M", 72),
285 (20), 284 (100), 270 (20), 255 (23), 252 (14), 157 (33),
139 (12), 128 (11), 115 (10), 83 (12). Anal. calcd for
CisHsN3O4: C 59.79, H 5.02, N 13.95; found C 59.65, H
4.96,N 13.83.

3.2.5 HARMLAMEI AR

HAr¥) 6a~6k MG k: S MOCHR[101777%, 76 50
mL IO A A b — 215 1(E)-7-(4,6- — H A SE 0%
WE-2-%855)-2,3 —&-1H-9[W-1-[idJ15(5) 1.0 mmol, DMF
8 mL, JC/KRRIREN 2 mmol S AH N ¥ i 4k 4% 1.2 mmol, 60
CF M, TLC #aill 22 R B 58 i m (12~24 h), LR LI
80 mL X3 AL, &IFANIAH, JoKmBREET 1, ik,
PR BR WAL . L VO ) @ (LR LB8) =
10 1 (RTR A O VeI S b ek J2 A K B 48 21
Sh AN B AL S, W 69%~95%.

F AR 61 (1141 76 50 mL BAZ508 -H I N s 45 1)
f5k 4415 0.3 g (1 mmol), THF 10 mL, =Z.f% 02 g (2
mmol), 0 ‘C R I FEEES 0.15 g (1.3 mmol), 755,
RN 10 he RNV SERSSG, LR Gl 80 mL X3 ZHY,
GIEANAR, JoKRBREE T, TR B 2507, fHH .
LWFHE LG T E K 0.32 g, WE 84%.

(E)-7-(4,6- — W 48 JEms g -2- 48 5 )-2,3- & -1 H-¢fi-
O- "V H:-1-lifi5 Tk (6a): FIEAE A, WA 87%. m.p. 180~
182 °C; "H NMR (400 MHz, CDCls) §: 2.88 (t, J=6.0 Hz,
2H, PhCH,C), 3.06 (t, J=6.0 Hz, 2H, N=CCH,), 3.76 (s,
6H, 2XOCH;), 4.89 (s, 2H, PhCH,), 5.60 (s, 1H, Py-
Het-H), 7.05~7.32 (m, 8H, PhH); EI MS m/z (%): 391
(IM+2]%, 6), 301 (6), 286 (17), 285 (93), 270 (36), 255
(50), 157 (11), 146 (13), 129 (10), 111 (11), 97 (19), 91
(100). Anal. calcd for C,H, N3O, C 67.51, H 541, N
10.74; found C 67.48, H 5.36, N 10.70.

(E)-7-(4,6-— H 48 JEms g -2- 48 4 )-2,3- & -1 H-¢fi-
O-3-FFHE-1-Fi 5k (6b): il 1A, K% 95%. m.p.
144~146 "C; 'H NMR (400 MHz, CDCl;) §: 2.90 (t, J=
6.0 Hz, 2H, PhCH,C), 3.08 (t, J=6.0 Hz, 2H, N=CCH,),
3.79 (s, 6H, 2 X OCH3), 4.87 (s, 2H, PhCH,), 5.55 (s, 1H,
PyHet-H), 7.03~7.35 (m, 7H, PhH); EI MS m/z (%): 426
(IM+17%, 2), 425 (M", 8), 300 (6), 285 (100), 270 (33),
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255 (54), 146 (16), 125 (39), 83 (11). Anal. calcd for
C2Hy0CIN;O4: C 62.05, H 4.73, N 9.87; found C 61.98, H
4.66,N 9.79.

(E)-7-(4,6- — W AR KL ms g -2- 48 Jik)-2,3- — & -1H-Efi-
O-3-FAAFE N HE-1-Fi 5 ik (6c): (A fE Ak, IE 81%.
m.p. 103~105 ‘C; "H NMR (400 MHz, CDCl;) J: 2.88 (t,
J=6.0 Hz, 2H, PhCH,C), 3.06 (t, J=6.0 Hz, 2H, N=
CCH,), 3.73 (s, 6H, 2XOCH3), 3.79 (s, 3H, OCH,), 4.87
(s, 2H, PhCH,), 5.56 (s, 1H, PyHet-H), 6.76~7.35 (m, 7H,
PhH); EI MS m/z (%): 421 (M", 4), 286 (20), 285 (100),
270 (40), 255 (36), 146 (11), 121 (82), 91 (23). Anal. caled
for C,3H,3N305: C 65.55, H 5.50, N 9.97; found C 65.47,
H 5.43,N 9.93.

(E)-7-(4,6- — W AR K ms g -2- 48 Jik)-2,3- — 4 -1H-Efi-
O-3-5 R IE-1-Wi 5k (6d): il 44, W% 92%. m.p.
153~154 “C; 'H NMR (400 MHz, CDCl;) J: 2.90 (t, J=
6.0 Hz, 2H, PhCH,C), 3.08 (t, J=6.0 Hz, 2H, N=CCH,),
3.73 (s, 6H, 2X OCHj), 4.89 (s, 2H, PhCH,), 5.54 (s, 1H,
PyHet-H), 6.85~7.36 (m, 7H, PhH); EI MS m/z (%): 410
(IM+177, 3), 409 (M, 11), 285 (100), 270 (30), 255 (56),
186 (6), 157 (7), 146 (15), 109 (51), 82 (17). Anal. caled
for CpHyFN;0,: C 64.54, H 4.92, N 10.26; found C
64.43, H 4.86, N 10.18.

(E)-7-(4,6- — W AR KL ms g -2- 48 Jik)-2,3- — 4 -1H-Efi-
O-4-5 R IE-1-T 5k (6e): 11 Ea [ 44, IH 82%. m.p.
179~181 “C; 'H NMR (400 MHz, CDCl;) J: 2.86 (t, J=
6.0 Hz, 2H, PhCH,C), 3.06 (t, J=6.0 Hz, 2H, N=CCH,),
3.75 (s, 6H, 2X OCHj), 4.86 (s, 2H, PhCH,), 5.62 (s, 1H,
PyHet-H), 6.92~7.32 (m, 7H, PhH); EI MS m/z (%): 410
(IM+177, 2), 409 (M™, 10), 285 (64), 270 (45), 255 (45),
146 (6), 109 (100), 83 (11). Anal. calcd for CyH,0FN;Oy4:
C 64.54, H 4.92, N 10.26; found C 64.48, H 4.80, N 10.09.

(E)-7-(4,6- — W40 Ak W g -2- 4 ik )-2,3- — & -1H-
Efi-0-2,4- 5 R -5 mkcef): ik, IR 86%.
m.p. 163~165 ‘C; "H NMR (400 MHz, CDCl;) d: 2.87 (t,
J=6.0 Hz, 2H, PhCH,C), 3.07 (t, J=6.0 Hz, 2H, N=
CCH,), 3.75 (s, 6H, 2X OCHj), 4.93 (s, 2H, PhCH,), 5.59
(s, 1H, PyHet-H), 6.72~7.35 (m, 6H, PhH); EI MS m/z
(%): 428 (IM+1]7, 5), 427 (M", 20), 285 (91), 270 (52),
255 (69), 127 (100), 103 (5), 83 (11). Anal. caled for
CpH oF,N;04: C 61.82, H 4.48, N 9.83; found C 61.78, H
4.39,N 9.82.

(E)-7-(4,6- — H A JE e g -2- 46 35 )-2,3- & -1H-Efi-
O-4- LR HE-1-Wi )51k (6g): I ELEI 44, W4 83%. m.p.
177~179 “C; "H NMR (400 MHz, CDCls) §: 2.32 (s, 3H,

http://sioc-journal.cn/ 1493
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CHj;), 2.85 (t, J=6.0 Hz, 2H, PhCH,C), 3.05 (t, J=6.0 Hz,
2H, N=CCH,), 3.77 (s, 6H, 2X OCHs), 4.84 (s, 2H,
PhCH,), 5.63 (s, 1H, PyHet-H), 7.05~7.35 (m, 7H, PhH);
EI MS m/z (%): 406 ((M+1]", 1), 405 (M", 6), 285 (40),
270 (36), 255 (17), 105 (100), 83 (4). Anal. caled for
C»3Hx3N;04: C 68.13, H 5.72, N 10.36; found C 68.07, H
5.68, N 10.29.

(E)-7-(4,6- - W A8 FLms g -2- 4 %6 )-2,3- (-1 H-¥ii-
O-4-= 5 - 1-Hi 5l (6h): A EEAA, R 80%.
m.p. 144~146 “C; "H NMR (400 MHz, CDCl;) &: 2.90 (t,
J=6.0 Hz, 2H, PhCH,C), 3.08 (t, J=6.0 Hz, 2H, N=
CCH,), 3.70 (s, 6H, 2 X OCHj), 4.96 (s, 2H, PhCH,), 5.51
(s, 1H, PyHet-H), 7.03~7.51 (m, 7H, PhH); EI MS m/z
(%): 460 (IM+11", 3), 459 (M, 11), 300 (5), 285 (100),
270 (32), 255 (56), 159 (24), 146 (17), 109 (7), 82 (12).
Anal. calcd for Cy3H,0F3N304: C 60.13, H 4.39, N 9.15;
found C 60.05, H 4.32, N 9.08.

(E)-7-(4,6-— W 48 JEms g -2- 48 56 )-2,3- & -1 H-¢fi-
O-4-THFEEACFE-1-F 5 lF(61): FIEE A, IR 81%. m.p.
190~192 “C; 'H NMR (400 MHz, CDCl;) §: 2.93 (t, J=
6.0 Hz, 2H, PhCH,C), 3.11 (t, J=6.0 Hz, 2H, N=CCH,),
3.70 (s, 6H, 2 X OCH3), 5.02 (s, 2H, PhCH,), 5.48 (s, 1H,
PyHet-H), 7.02~8.11 (m, 7H, PhH); EI MS m/z (%): 437
(IM+1717, 3), 436 (M, 10), 300 (4), 285 (100), 270 (41),
255 (61), 186 (8), 146 (19), 126 (5), 106 (7), 83 (12). Anal.
calcd for CyH»oN4Og: C 60.55, H 4.62, N 12.84; found C
60.58, H 4.57, N 12.79.

(E)-2-(7-(4,6- — FF 48 L W8 g -2- 48 56 )-2,3- & -1H-
efi-1- W HE 2 56 5L 1R LR (6j): A4, R 84%.
m.p. 93~95 °‘C; '"H NMR (400 MHz, CDCly) &: 1.24 (t,
J=6.8 Hz, 3H, CHs), 2.96 (t, J=6.0 Hz, 2H, PhCH,C),
3.09 (t, J=6.0 Hz, 2H, N=CCH,), 3.77 (s, 6H, 2X
OCH3), 4.11 (dd, J=7.2, 14.4 Hz, 2H, COOCH,), 4.38 (s,
2H, OCH,), 5.68 (s, 1H, PyHet-H), 7.06~7.38 (m, 3H,
PhH); EI MS m/z (%): 388 ((M+1]", 2), 387 (M", 11),
387 (20), 386 (45), 371 (9), 284 (100), 269 (25), 253 (91),
227 (6), 215 (9), 198 (28), 184 (10), 171 (14), 146 (23),
139 (10), 126 (10), 82 (17). Anal. calcd for CoH, N;O4: C
58.91, H 5.46, N 10.85; found C 58.85, H 5.40, N 10.78.

(E)-7-(4,6-— H 48 JEms g -2- 48 46 )-2,3- & -1 H-¢fi-
O- 4 T FE-1- 1 Jl5 1k (6K): 11 (4 [ 44, ek 69%. m.p.
83~85 “C; '"H NMR (400 MHz, CDCl;) d: 2.85 (t, J=6.0
Hz, 2H, PhCH,C), 3.07 (t, J=6.0 Hz, 2H, N=CCHy,), 3.78
(s, 6H, 2XOCH3), 4.32 (d, J=4.8 Hz, 2H, =CCH,),
5.05~5.14 (dd, J=6.0, 16.4 Hz, 2H, =CH,), 5.72 (s, 1H,
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PyHet-H), 5.78 (m, 1H, =CH), 7.06~7.36 (m, 3H, PhH);
EI MS m/z (%): 342 ((M+1]", 2), 341 (M", 14), 285
(100), 270 (34), 254 (63), 198 (8), 186 (8), 157 (11), 146
(25), 140 (9), 103 (9). Anal. caled for CigHyoN;O4: C
63.33, H 5.61, N 12.31; found C 63.27, H 5.52, N 12.26.

(E)-7-(4,6- — W AR KL ms g -2- 48 Jik)-2,3- 4 -1H-Efi-
O- Fl I 2 - 1- W e Wk o1): - 11 €5 [ 4k, % 84%. mup.
177~178 “C; '"H NMR (400 MHz, CDCls) &: 2.96 (s, 3H,
CHs), 3.06 (t, J=6.0 Hz, 2H, PhCH,C), 3.16 (t, J=6.0 Hz,
2H, N=CCH,), 3.78 (s, 6H, 2XOCHs), 5.78 (s, 1H, Py-
Het-H), 7.15~7.54 (m, 3H, PhH); EI MS m/z (%): 380
(IM+177, 2), 379 (M™, 5), 378 (26), 284 (64), 270 (100),
255 (60), 199 (22), 185 (8), 171 (13), 159 (11), 83 (21).
Anal. caled for C;sH;7N;O¢S: C 50.65, H 4.52, N 11.08;
found C 50.57, H 4.46, N 10.97.
3.3 kA% 6h B RIKEHINE

LG 6h i TAARILL Ay 10 1 I WS 5
IV, 280 I B ARV R A T s B b AR L
14 6h K/ 0.12 mm X 0.10 mm X 0.10 mm (KIS0
mi PR TBCEAE Xoray ST b, ME AN 25 °C, R
A S BT Mo Ka S 4:(4=0.71073 A)ZEATHE4S.
DL /26 F13677 04 1.64°<<0<<25.50°V0 [ Py JL 4 51
8101 MALATE 5, Forr 4050 AN a] WLEAT ST A1 1>20(1)
M T4t e FMEIE. T8RRI Lp NrFRIZ5%
WSORSIE. A AR S R 21 SHELXL-97 F2%
fil AR ST A vk AR SR AR, JELLS%
U RS RN T B fe /D e ST IE. &
T ARBR R T VESRAS, S S8R, R4
TS AT R=0.0512, wR=0.1220, Z={i 1 =55 FE I Bt
P BRI 43 5310k 0.198 F1—0.226 /A°. 6h [T fi A%
P 2.

oC(15)
F(2) C“g)cme) 04) i3 \C(m -
) .c(17)C(16) = I
~5 5 )m\/ %\E((m
FG) C(23 _{%(22) x N(3)
C<20> QC(21) O e Q/
F(1) q C(®)

1N d %
C(E); @—(& C(6) \

0(1) M c@) 0(2)
C(ﬂ@ /&42) oeE)

B2 6h {7145t

Figure 2 Molecular structure of compound 6h
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Z JSCHBR[1 1400 R B B35 R k6 U v, i 2
R AR B XU A BN AR 9 em (AR PRD,
TR E PSR fPR KR 1.5~2 M, X
ARG B EL AR, A2 H A W55 R E AT 5 S 2 Ak
B RRRWON G PRI S 2 Ik, e AR, AR B
JEHRE 4~5 h, frrt i BT S, BN E MR
FERMERERAE KGO, 8 Id s 2 IR, 40l T2
Jii 15~20 d H P2 540 T R s s . R A 23 0
M (Echinochloa crusgalli) 53 (Digiatra sanguinalis),
MR ¥ (Setaria viridis)~ FF3%(Brassica juncea). JX i
(Amaranthus retroflexus)~ /NEE(Chenopodium album). LA
TR TR — Mel ok 2 IR, G PR A & P 1R ok i 1 1K &5
Rk 1.
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