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N-[2,4- —EX-5-(3-F &-2,6-—F-4-=FHE-1,2,3,6- S H0E-1-5)
FEBTRRECESMHNES N RFERFRMY

FAg  ERET EWARY kK R MRS FEKC
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WE RERRUEYAEEEWBRERYE. ®RIPFEAGRT 10 MRCERBE R N-[2,4- —IR-5-3-F%-2,6- —F-4-
TR HE-1,2,3,6- PUSMERE- 1-56) R B BE TR B4, HALF4#9% 'H NMR, IR, HPLC/MS R ESHTRAE. W4
YREMEM T REY, SR NSPEE —E RIS, 9a, 9b, 9¢, 9f, 9g R Oh £EH XK 4 75 ghm” FIET, ZEn it
F 3 i BR(Abutilon theophrasti Medic ). R JE(Amaranthus spinosus)25 XM Z= B FHIEI 2R 15 90% LA F.
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Synthesis and Herbicidal Activity of N-[2,4-Disubstituted-5-
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Abstract Uracil compounds have significant herbicidal activity. Ten N-[2,4-disubstituted-5-(3-methy-2,6-
dioxo-4-trifluoromethyl-1,2,3,6-tetrahydropyrimidin-1-yl)phenylJimides were designed and synthesized.
Their structures were confirmed by '"H NMR, IR, HPLC/MS and elemental analysis. Preliminary bioassay
showed that most of title compounds had good herbicidal activity, for example, 9a, 9b, 9c, 9f, 9g and 9h ex-
hibited more than 90% inhibition aganist dicotyledon weeds, such as Abutilon theophrasti Medic and Ama-
ranthus spinosus at an active ingredient 75 g/hm’ in post-emergence treatment.
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R e 254 S R T2 B 20 e
60 A, BREE (bromacil). 55 JE (isocil). HF # E
(terbacil )2 R 24 - W52 WO I BR B S R, e 3-4%
AIRF LB R, #AYEE RS E SR
(protox)IMHIF. 1986 4, Wenger 2 ¥ RIRE 1k FHLAI
4 protox 3HHIF B IRMERE £7 £ Y, AR T/EIRERE 1)
6-fITIANZR A, 7 3-ISIAS ERANK AR, =
REENSIAEELAEYREEKAER. Fx L,
R 6-f7 b FETS ERPIRH IR, HIR TR 2
TZ@E BRI, X 6-A0 =5 T FEIRIEDE 1945 M5 1
—HFFSEFIIE, HXBPEROHLLE T, FFRE &R
A 2 B ER (UCCC-4243)1 | X3 4% % B K (benzfen-
dizone)! 2 F11 %8 7K 1 g (butafenacil) 145

IEAEKR, RRMEE KRR R RH LT 8% A 167
Sy R, 6-1 0 =R R A, 3-8 2 H e AL IR
eI R, RIPERASRIE AN 2-0 R, 4-4L
MR EREIE, SO — KRBT, BN, L
REE BT, CERRMEE I 3-0 55 A R B MEIE A 1 R [7) 3k
Re—AMET, EHEBRGUD. MBCERRERY, ¥
B2 A-fr BUAREE IR AL X Ak B ) B B BT S
K, T 5-B7A9A LR BR B iE R A 2+ 4 3 B
B 5-PL AR MBI A WRIE R, M HERE

SR FR R T R G5 KM H E B RR R A4 8,
BHRELEHRRERS S-23142 BT bR/ NERRE
M [B) pRI I 2 3, T & A IR 45 R4 ) KPP-421 & H T3
i 4 xR 0 3 2% 1 i) g oo e 211,

FAT R UV R AL A W 5 AR AL T
FFRE T AR I LA, A4 BRRE S5 1 51N B R e e 25 44
th. FEhEERE B, A0 protox HHIFH KL EMS
i) BT I B R e S5, WIFIFEMT 10
AR RICERIRIE R N-[5-3- FH H-2,6- Z 5 -4- = 5 B K-
1,2,3,6- DU EmE e -1-50) R\ BE W i KAk &4, RS 21
BREIEHE . EEMEERRAHEY.

B Fr b & Y00 A e 2k WL Scheme 1.

1 REHH

1.1 UES5KA

WRS-1 B3 F 8 S AL R B K & 1E); Varian
INOVA-300 BUHE LR (UL CDCL W7, TMS A A
¥7); PE System 2000 FT-IR B! 41 4 Y65 (JRAL B0 IE A 8%,
WEHEEE); Agilent 1100 Series LC/MSD(PUt%4T); Perkin
Elmer Series 11 2400 JT & #4; EMER A EHE
Merck 213 O W VHRIE 3R EALE.

1 1 FsC COOC,Hs
R R __ oRz R
CICOOC,Hs HzN: 3 Njg/ CHa
R2 pyridine/CH,Cl, R2 NaH/DMF | /g DMF *
NH, NHCOOC,Hs FiC” N0
ta~1d 2a~2d 4a ~4d
1
2 R 2 R R2 R
N _HNOs | N NnO, _ Fe N NH,
PN H2S0, PN HOAC L
FsC hll 0 FaC hll 0 FsC hll 0
CHa CHs CHs
5a ~ 6d 6a ~ 6d 7a~7d
2 fa~7a R'=Cl,R?=F
P G R? R! 9a:R'=Cl, R =F,Z=H 1b~7b:R'=Cl R?=H
S 2 jij[ 7 9b1R:=C',R§=HvZ=H 1c~7c: R'=CIL,R?=C
8a~8c O N N 9c:R'=CLR*=ClL.Z=H  4q4~7d:R'=F,R?=Cl
sazosnos . rc lN/J%o ¢ Y 9d:R'=F,R?=Cl,Z=H
a. £ = 9-NUp F3 o] B Bt 2 _
8b: Z = 5-Cl, 6-Cl | 9e:R =ClLR =H.Z=5NO,
8c: Z =5-CHy CHs of: R'=CI,R?=H, Z = 5-C,6-Cl
9a ~ 9g

8d O

9g:R"=CI,R?=H, Z = 5-CH;

9h:R'=CI,R?=F
9i: R'=CI,R?=H
9j: R'=CI,R?=Cl

Scheme 1
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HlE s 3 HRSCER[19]8 . HERFRERE RIS A
HESPT AR EE, SRS T L.

1.2 gk 2a~2d AR

Bl 2a Rfl: 76 50 mL =FVEF A 291 g (20
mmol) 2-F-4-F &K (1a), 3.16 g (40 mmol)ALRE & 25
mL “HFR, BREAERE, HOKBRENE 0~5 T,
FFHAEIEWEIN 2.17 g (20 mmol)R R 2B, Winss e,
BEooKE, FEMIERY 2 h 2 mol/L BERFMR
NREEYZRSHE, WTEAIE, KRR T4,
WIE, B SRR, AMBELSNELAHE 423 g,
m.p. 60.7~61.5 'C, W 97%.

1.3 m{E{k 5a~5d BIE K

UL 5a 5. ZERCH R PEHESS R TH I EE 1
100 mL =#HUE A0 0.50 g NaH (12 mmol, 60%), ¥K7K
WAHIZE 0~5 °C, 22187 1.83 g (10 mmol)F (744 3a
) NN-— BB B R(DMPF) (15 mL)AW, REinsstEss,
0~5 CTFHHRL 30 min; AJEIFIRERTEMN 2.17 ¢
(10 mmol) [8]4% 2a ] DMF (10 mL)¥#, Winssk s,
AR THE RN 30 min. R/ FHEZ 125~130 C, #%
PR Sh, ¥, B3] 3- Q-F-4-EFERE)-6-(ZHFH)
WEIE-2,4(1H,3H)- — i (4a)(t] DMF % ¥#.

M ER RPN 1.66 g (12 mmol) ¥} K IR
K,CO;, FE THERN 15 min, RFHEEH N 2.84
g (20 mmol) ke, WNsEEe/s, ElRMH RN 15 h
B RNBMA 60 mL KK, 7B EE, i B
KPEHE(30 mL X 3)FEHk, T4, BAGEE 224 g mp.
106.1~109.9 ‘C(CCEA{EP 108.0 C), EHZER 70%.

1.4 FhiE{k 6a~6d BIE M

LL 6a Afl: 7E 100 mL FERESHP A 4.20 g (13
mmol)F [8]44 5a K& 20 mL IRGRER, BEHIEM, UOKHEA
HE 0~5 C, JFHREEHM 1.30 g (14 mmol)IRAHEE,
Whnd PR 0~10 C, Wit E, ZEET, #
BRI 45 min. # RN 40 mL 2Kk, BE, 7
ST A, T8, FAAKPESRGO mLX3)EE, T4, &
HEGES 444 g mp. 121.4~1247 CCEREPY
124.0 °C), WZE 2 93%.

1.5 HijEik 7a~7d K&

PA 7a R fl: 7EBCH WL DA B EIF RN BVE T
100 mL =FE A 2.94 g (8 mmol) 6a % 25 mL VKBS
& 3 mLoK, #i#, MPAERZE 60 C, EEEHER,
RIGTFEREBINA 1.84 g (33 mmol)gkky, 4R M8
BETE60~70 C. #Rl5EHE, fRIR 60~65 C/RAY 2.5 h.
B RN 50 mL JKK A, B ZBR Z.B5(25 mL X 3)Z
B, K¥E, BUANLH, KRBT, Sk, bw. B

AT A E AR 7Ta 240 g mp. 127.9~131.4 "CCTHR
52 129.0 C), WZE 92%.

KA RPN T EE RSP AR Tb~T7d, Th: ARG HE
£, m.p. 134.8~136.1 C, W # 93%; Te: AFEEE, mp.
139.7~141.9 C, W& 94%; 7d: # ¥ A FH 45, mp.
131.5~132.9 C, ¥ Z 93%.

1.6 BiRLEY 9a~9 B

BLof Al 7ERCA ML BRE RS BRI B E
50 mL SRS, A 1.60 g (5 mmol) 3-(5-EH-4-8
HHE)-1-FE-6-( =5 T E)MERE-2,4(1H,3H)-f(Tb), 1.05
g (5 mmol) 5,6- —FHEHE(8b) K 20 mL IKEGER, LW
i, RIEIMAENR RN 6 h. R NEAHE ZE8HA
40 mL JK/KH, Fe4rBidE, 08, A s i E A R K seg
(30 mL X 3), IEHTEREMES, £@HENEILAGEE
2.23 g, 4lifE 95% (HPLC), Y% 82%, m.p. 139.2~139.7
‘C; '"H NMR (CDCls, 300 MHz) &: 3.56 (s, 3H, NCH3),
6.36 (s, 1H, =CH), 7.26~7.28 (m, 1H, ArH), 7.32~7.36
(m, 1H, ArH), 7.68 (d, J/=8.7 Hz, 1H, ArH), 8.05 (s, 2H,
ArH); IR (KBr) v: 1731, 1686 (C=0) cm™'; LC/MS (posi-
tive ion) m/z (%): 518 ((M+1]1", 100). Anal. calcd for
CaoHoCLF;N;0, : C 46.31, H 1.75, N 8.10; found C 46.21,
H 1.81, N 8.19.

9a: K, W 79%, mp. 176.0~177.0 C;'H
NMR (CDCl;, 300 MHz) §: 3.56 (s, 3H, NCH3), 6.37 (s,
1H, =CH), 7.33 (d, J=6.9 Hz, 1H, ArH), 7.50 (d, J/=9.0
Hz, 1H, ArH), 7.80~7.81 (m, 2H, ArH), 7.94~7.98 (m,
2H, ArH); IR (KBr) v: 1736, 1686 (C=0) cm™'; LC/MS
(positive ion) m/z (%): 468 (IM+ 11%, 100). Anal. caled for
CoH CIF,N;0,: C 51.35, H 2.15, N 8.98; found C 51.44,
H2.22, N 8.86.

9b: FFE 4k, WE 84%, mp. 128.6~129.5 C;'H
NMR (CDCl;, 300 MHz) &: 3.55 (s, 3H, NCH3), 6.36 (s,
1H, =CH), 7.26~7.34 (m, 2H, ArH), 7.69 (d, J/=8.4 Hz,
1H, ArH), 7.80~7.83 (m, 2H, ArH), 7.97~7.99 (m, 2H,
ArH); IR (KBr) v: 1732, 1685 (C=0) cm™'; LC/MS
(positive ion) m/z (%): 450 ((M~+1]", 100). Anal. calcd for
CooH (CIF;N;0,: C 53.41, H 2.47, N 9.34; found C 53.30,
H2.55, N 9.41.

9c: [ FEE, R 78%, m.p. 227.3~230.0 C; 'H
NMR (CDCl;, 300 MHz) §: 3.57 (s, 3H, NCH3), 6.36 (s,
1H, =CH), 7.26~7.31 (m, 1H, ArH), 7.79~7.83 (m, 3H,
ArH), 7.96~7.98 (m, 2H, ArH); IR (KBr) v: 1727, 1685
(C=0) cm™'; LC/MS (positive ion) m/z (%): 484 (IM+
11*, 100). Anal. caled for CyH;(CLF;N;O4: C 49.61, H
2.08, N 8.68; found C 49.50, H 2.19, N 8.79.
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9d: FME K, WE 80%, m.p. 261.2~263.0 'C;'H
NMR (CDCl;, 300 MHz) &: 3.56 (s, 3H, NCH3), 6.37 (s,
1H, =CH), 7.36 (d, J=6.6 Hz, 1H, ArH), 7.50 (d, J/=9.0
Hz, 1H, ArH), 7.80~7.81 (m, 2H, ArH), 7.94~7.98 (m,
2H, ArH); IR (KBr) v: 1729, 1683 (C=0) cm '; LC/MS
(positive ion) m/z (%): 468 ((IM-+1]", 100). Anal. calcd for
CaoHioCIFN;04: C 51.35, H 2.15, N 8.98; found C 51.51,
H2.22, N 8.82.

9e: A K, 2% 79%, m.p. 140.8~143.1 'C; 'H
NMR (CDCl,, 300 MHz) &: 3.56 (s, 3H, NCH3), 6.37 (s,
1H, =CH), 7.26~7.39 (m, 2H, ArH), 7.72 (d, J=8.7 Hz,
1H, ArH), 8.16~8.19 (m, 1H, ArH), 8.67~8.70 (m, 1H,
ArH), 8.78~8.79 (m, 1H, ArH); IR (KBr) v: 1735, 1686
(C=0) cm™'; LC/MS (positive ion) m/z (%): 495 ((M+
11%, 100). Anal. caled for CyH;(CIFsN,Og: C 48.55, H
2.04, N 11.32; found C 48.72, H 2.17, N 11.18.

9g: FHEE, 7K 87%, m.p. 113.9~114.1 'C; 'H
NMR (CDCl;, 300 MHz) 8: 2.55 (s, 3H, CH3), 3.55 (s, 3H,
NCH3), 6.36 (s, 1H, =CH), 7.26~7.34 (m, 2H, ArH),
7.58~7.86 (m, 4H, ArH); IR(KBr) v: 1732, 1686 (C=0)
cm 'y LC/MS (positive ion) m/z (%): 464 ((IM+117, 100).
Anal. caled for CyH3CIF3N;O4: C 54.38, H 2.83, N 9.06;
found C 54.19, H 2.75, N 9.20.

9h: AEK, PR 88%, m.p. 145.5~147.6 °C; 'H
NMR (CDCls;, 300 MHz) §: 1.81~1.84 (m, 4H, 2CH,),
2.42~243 (m, 4H, 2CH,), 3.54 (s, 3H, NCH3), 6.35 (s,
1H, =CH), 7.20 (d, J=7.2 Hz, 1H, ArH),7.42 (d, J=9.3
Hz, 1H, ArH); IR (KBr) v: 1735, 1686 (C=0) cm ';
LC/MS (positive ion) m/z (%): 472 ((M+1]", 100). Anal.
caled for CoH4CIEsN;0,: C 50.92, H 2.99, N 8.91; found
C 50.98, H 3.05, N 8.82.

9i: #EFEA, PE91%, mp. 955~974 C; 'H
NMR (CDCl;, 300 MHz) d: 1.81~1.84 (m, 4H, 2CH,),
2.42~243 (m, 4H, 2CH,), 3.54 (s, 3H, NCH3), 6.35 (s,
1H, =CH), 7.18 (d, J=2.4 Hz, 1H, ArH), 7.24~7.28 (m,
1H, ArH), 7.60~7.64 (m, 1H, ArH); IR (KBr) v: 1721,
1688 (C=0) cm '; LC/MS (positive ion) mfz (%): 454
(IM-+1]*, 100). Anal. caled for CaoH;sCIFsN;0,: C 52.93,
H 3.33, N 9.26; found C 53.06, H 3.40, N 9.12.

9j: FriE G EAE, 7% 88%, mp. 163.0~164.9 T,
'H NMR (CDCl;, 300 MHz) 6: 1.81~1.83 (m, 4H, 2CH,),
2.43~2.44 (m, 4H, 2CH,), 3.56 (s, 3H, NCH3), 6.36 (s,
1H, =CH), 7.20 (s, 1H, ArH), 7.73 (s, 1H, ArH); IR
(KBr) v: 1730, 1687 (C=0) cm_'; LC/MS (positive ion)
miz (%): 488 ((IM+1]7, 100). Anal. calcd for CyoH4ClLF3-

N;O4: C 49.20, H 2.89, N 8.61; found C 49.01, H 2.86, N
8.68.
1.7 BREFHENE

FEAR 81 cm® HEDEHE S B Fh A b 2%
¥ I, fk (Digitaria sanguinalis, DS). # % (Echinochloa
crusgalli, EC) F R B (Sentaria viridis, SV), [R5
P Z2 B 5 R (Abutilon theophrasti Medic, AT). Hi
YW(Amaranthus spinosus, AS) T 3 —# s, E & 0.5cm
MLE, WKEEBTREER. BLawET o8N
BRI, MADEIAR, IFHEBKRR, ARLHEE
HE RS, 75 g/hm’. T IACFRAE R FE R 24 h JF AT,
ZEM AL BEALE B 2R B 1 0 1 O RO R 4 0 AT
14 d JE WBHE MR A KAE I, B AR RR S d il & o %
FIR.

2 #R5ihe

2.1 wiEfk 5 AR

SCERREPOR TR R A R AR 4 R TER
b, MrHUTEE, g, R, REHHATREL. BATR
BRI TG e [a) 1 4 B R SRt AT ab B8, BT ik,
FeRARFE R A e, 85 T RISYORER — BN
M, WA THER, BIERME, ETSERRE, 5T
Mtk.
22 wER7 B9E K

SCRR[18] VAR 55 13 3 1) 3-HH 35 -4- E R R S IR R R
AR EE T, BT EHEMIUR AL 1la~1d
AR RS B P AR Ta~T7d. BREARLL, EEBMT —
AN R, BRI BT iR TR A ok A A3 Y 28k
EPMERERFERME.
2.3 BFRYINER

e FBUCAR 2K — R BT 8a~8d -5 AR e B A it
Ta~7d FEHI% LS YR, TR CBRIERTE
BERRY, JRAT IR KRR K, spih st Rk 4
R B K AT SR & R, 7R AR S
WRBE. 0 CERIEWFIR R, BAETE, EAREE,
HAr AR 4 5 R 5 BRI K AR 4.
24 FHIEBIRSWH

RS A 6B EILE 1700 cm ™' MHEE B A
A B B BB R 0 7 T i U TR A I A A Rk
FEMR U, BN Rb S IR VEE IF b B g, T RE B
WALk mk bk FATHEBKN. hEd® 'H
NMR #4E+, BREER L 5XEHENASLBHN 6
6.35~6.38, HITHL THBBEIE o BT LRI,


http://www.cqvip.com

No. 8

EIEE, N [24-"BUR-5-3-F%-2,6- —F-4-=F F3-1,2,3,6- UG WENE-1-38) K 2 1B W AZ b &4

£ 000 http://www.cqvip.com|

1437

R B IE B2 SRR LTI SN M, (FHAL A
KA RS,
25 BRLULEMHIBRERN
251 BREZM

WE 1 PR, Mo HERLSYRAE BIFHBRERS
M, EHRRS 75 ghm® FIBTF, (L&Y 9a NEZFERTIE
RFJSHEFAXSHRR . F Xt R, BREL,
MREESERTFHEREASR 100%0BREESE: L&Y
9b, 9c, 9f, 9g 1 9h 3Fj5 i A L L& 4 9b F1 9h FF Ry
SETHRR . R FrZ B B 90% LA EAIBRELE
FERFEREN AL, BH. GRS, B
protox I #L &Y (R B4 HE 2,

MR 1VIEAHEFH, B EWMEFEEMRERN
e T AT IR RN, X R RE A TR
B R R AT AN, ERRARE 10 MLE SR,
WEY 9d, 9e, 9i, 95 BREEMERER T BRE R, B
X BTHR A 5 B 2 BOREAR B AE — PO B0 25 5 ZE M BRELVE P
53R TR EE S BT BT 70%.
252 EMHMHEXA

HER 1 TUREH LU T ElEccRZE: B
WEHEMBA D ER L ZRMERALE T U
XA RREEME. JHAEMENTE 13- 28R
mGIE-2-FLat, ZKEF b pqonE ST BRELTE M R M A
2-F, 4-C1>4-C1>2-Cl, 4-C1>2-Cl, 4-F, {I: 9a>9b>

9¢>9d. HIbEMEMFTE1,3-25-4.56,7-WUE-1H-F
BIk-23H)-Z 0, K LK T BRI WA A 2-F,
4-C1>2-Cl, 4-C1>4-CL. {i: 9h>9j>9i. FhRERF L5
JBF R EUARFE R 5 SR [23]13R B 3 — B, 27 R
REHXAD, HF HIR LS YRS A E MY ESES
—EREm. EERAEE XSS DEAKFFT HiRb
AU S HIERERENLES S, AW EY

BT 1,3- = 4-4,5,6,7- U9 & - 1H- F 1]
WR-2GH)-BEZH A 13- Z8 ik 2- R BR a1
BYIMBREIS M. W 1b& 4 9a, 9b, 9¢ KIBRELIE M4 B
= TAAY 9h, 9i, 9j.

SGHPER 1,3-ZERNIR-2- BN EY), £
MRIEFIEL FRAREM ISR LSRR ERE
PEFORR B, WAk &4 9e, 9f, 9g FBR BLIE M AN BR B B
BAET 9b, K& FRIREMNTINEXT AL &4 of
0 9g HIBREVEME AR H AR, TBRE A0 B REK;
LTI NFEEERT, XTRALEY) 9e [RIBRBLIE M FIBR BL 1 45
BE K.

B EY NIS-G-FE-26-—H4-=FF
#-2,3- 5 MERE - 1(6H)-F) K E B R (O — b 40
A (L&Y 9a FEEFE FHREEEMNSTET
SHEYI 2 SRR R T AR BT,

1 HIFEY 9a~9j WIHFHREEN
Table1 Preliminary herbicidal activity of compounds 9a~9j

Pre-emergence activity (75 g/hm?)

Post-emergence activity (75 g/hm?)

Compd.

AT AS DS EC SV AT AS DS EC SV
9a 100 100 100 100 100 100 100 100 100 100
9b 90 90 0 0 0 100 90 80 0 80
9c 0 0 0 0 0 90 90 50 50 50
9d 0 0 0 0 0 0 0 0 0 0
9e 0 0 0 0 0 50 50 0 0 0
9f 0 0 0 0 0 100 100 0 0 0
9g 0 0 0 0 0 100 100 0 0 0
9h 90 90 0 0 0 100 100 80 80 0
9i 0 0 0 0 0 50 50 0 0 0
9j 0 0 0 0 0 70 70 50 0 0
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