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1.2 FEFMHER

4-FHS-HF2H-1,2,4- =83 (4H) B (1) L BESCHR [ 6,7 1 5B B, m. p. 220 ~224 °C ( 3CHk
{8225 ~226 °C); 4-5 75 JL 0 48 JE-5-F JE2H-1,2 , 4-= -3 (4H ) - (2) ¥ WESCilk [ 8 ] (975 1 4 i,
m. p. 139 ~ 142 °C ( SCHR{E 140 ~ 144 °C).
1.2.1 2-(4,6-— W 3w 2 3)A-BHET A E5-WHE2H-1,2,4-Z % 3(4H)-B (4) & S
SCHR[9 T, Bt 4- S PR 5 - L2 11,2 ,4- =13 (4H) - (2) (3. 08 g, 0. 02 mol) il 2-H1 it
K4, 6-— H EEWENE (3) (3.72 g, 0.02 mol) T 100 mL ZJEH, I ATC/KARFRER (8.3 g, 0.06
mol) , I3 6 h. iTIERRLIRIRAN , KPR LGB H @K, EL5REMREIHAMAEAL 16 ¢, F5F80%.
1.2.2 2-(4,6-—F ok 2-3)A4- 8 %-5-F HE2H-1,2,4- = 3(4H)-B (5) th A k. SR CHK[9]
R, KA 4(4.16 g, 0.016 mol) ¥ T 100 mL V( ZE&E): V(/K) =1: 1R, IIA 2 mL
W2, T 60 C TN 3 h. ZEPRCEEAIK, MSE]E ORTFPRBR, SLHEZS G2 A AE k2. 86 ¢,
% 81% .
1.2.3 2-(24-ZAFH)4-RHET A ES-F HE20-1,2,4-= %3 (4H)-B (6e) th 4 K 7F 100 mL
RS B AL A1 2(0.90 g, 7.9 mmol ) YA T 40 mL ZWEh, I ATC/KERFRER (2. 72 g, 19.7 mmol) ,
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W0 2,4- " ARE(1.53 g, 7.9 mmol ) 19 10 mL ZHEIAWE. WINsEse)E, MAAE R, KA 4 h. JR

SRR, AR UERR AR, ZEBR NG, BIRWAKEENT [ VOAIE): V(ZROER) =2: 114578, 1558111
A 1.6 g HEMITES R EY 6a ~6e.
1.2.4 2-(2,4-— 4% ) 4-8 25-F E2H-1,2,4-Z k3 (4H) -8 (Te) By & SIRCHR[9 18907
12, Bk EY 6e(1.5 g, 4.8 mmol ) IR T 50 mL V( ZEE): V(/K) =1: IRIEW A, A 1 mL #kELMR,
F 60 C TN 3 h. RNTEREST, ZEBR CBERUK, 15208 @MPRIgAR, S 20 VA : v( 2
OHR) =21 108, BRIEAEREK0.98 ¢ MM TTE S RALEY) Ta ~Te.
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Scheme 1 Synthetic routes of target compounds 9—11

1.3.1 1-(2,5-Z " ¥3-8-2H-1,2,4-Zw 3(4H)- %) 3-(2-F aH L F#HB )R (9c) A K S
SCHR[ 10 )R AY 7 ¥, 7E 100 mL 8RS B o A 4-28 2, 5- T BE2H-1,2  4-= W3 (4H) -Jifl (7a)
(0.5 g, 3.9 mmol) 150 mL FIZ | PRI 2-H1 408 BE- il ok Jiie 56 FH R 2196 (8) (1. 12 g, 3.9 mmol) ,
13 8 h. ZEMIFIIE, AEBE 2 h AMI—K 10 mL %, B8 10 mL R, DURE BB S0 =4 Hh )
At . fir“%iz‘*m‘fir“%uﬁ/ﬁﬁé Bl RN REAT , AR 2 L ER. RN SERE, i, JE
WA, FHZBEES S, BEERR 1. 04 g0 FIZEUBTES AL S Y 9a ~9j.
1.3.2 2-(4,6-—H fw WE2-H)4-( Z (2-A-K F B &) - F)-5-WH2H-1,2,4-= -3 (4H) -
(10c) By &k HLAEYS5(0.5 g, 2.27 mmol ) IET 15 mL &5, FIMAMLEE(0. 4 g, 5.0 mmol) , 7E
25 C N 2- %A HBES (0. 72 g, 4. 54 mmol) [ 10 mL S5, UV 4 h. FIRGERBR VA W VE I
AU, BREmbne, 288505, HEN B S A EE A& 0. 83 ¢ HZRIUTEG Mk &%) 10a ~ 10h.
1.3.3 2-(4,6-— W X2 ) 4 KRF B ES-F L 2H-1,2,4- =0 3(4H)-B (11a) 9 & &
ﬂ:A% 5(0.5 g, 2.27 mmol ) %f# T 15 mL &5, FEIIAMERE (0.2 g, 2. 50 mmol ) , K52 I 4 H1 &

, RIS IR BEE (0. 31 g, 2.27 mmol) A9 5 mL EAGEW, V4 h. KV SERE, HBRVEEA HL
*HK%ﬂgﬂttﬂ AT, RN EER AR 0. 62 . RN ITES BALE Y 11a ~11c.
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Table 1 Physical data of compounds 6,7 ,9—11

Elemental analysis( % , Caled. )

Compd. R R, m. p./C Yield(% )  Appearance C " N
6a CHj 80—S81 75. 1 White solid 50.24(49.99) 7.38(7.19) 33.60(33.31)
6b PhCH, 53—55 77.2 White solid 63.68(63.91) 6.89(6.60) 22.62(22.93)
6¢c CH;0COCH, — 72.2 Colorless liquid 47.41(47.78) 6.41(6.24) 24.71(24.77)
6d 2-FCqH,CH, 65—66 80.5 White solid 59.67(59.53) 5.91(5.76) 21.10(21.36)
6e 2,4-2CIC4H;CH, 83—84 81.5 White solid 49.71(49.86) 4.41(4.51) 14.65(17.89)
7a CH,4 166—167 80. 1 White solid 37.24(37.49) 6.38(6.29) 43.60(43.73)
7b  PhCH, 133—134 77.2 White solid 58.68(58.81) 5.89(5.92) 27.62(27.43)
7¢  CH;0COCH, — 65.2 Colorless liquid 38.75(38.71)  5.40(5.41)  30.11(30.09)
7d  2-FC4H,CH, 130—131 74.5 White solid 54.27(54.05) 4.91(4.99) 25.10(25.21)
7e 2,4-2CIC H;CH, 144—145 75.5 White solid 43.71(43.98) 3.41(3.69) 20.65(20.51)
9a KISP CO,CH; 170—171 76.0 White solid 47.11(46.85) 4.43(4.15) 21.08(21.25)
N
9b ;T:P NO, 210—212 77.1 White solid 42.98(42.86) 3.86(3.60) 24.90(24.99)
9¢ CH,4 CO,CH; 182—184 78.2 White solid 42.06(42.27) 4.21(4.09) 18.67(18.96)
9d  PhCH, CO,CH, 190—192 76.7 White solid 51.32(51.23) 4.49(4.30) 15.82(15.72)
9¢ PhCH, NO, 208—210 73.1 White solid 47.02(47.22) 4.01(3.73) 19.21(19.44)
9f CsHy; CO,CH; 160—161 75.6 White solid 47.71(47.99) 5.28(5.45) 16.23(16.46)
9¢ 2-FCqH,CH, CO,CH, 258 (dec. ) 83.7 White solid 49.35(49.24) 3.97(3.91) 15.14(15.11)
9h 2-FC4H,CH, NO, 210—212 80. 8 White solid 45.59(45.33) 3.57(3.36) 18.49(18.66)
9i 2,42CIC¢H;CH, CO,CH; 255 (dec. ) 80.2 White solid 44.41(44.37) 3.41(3.33) 13.88(13.62)
9j 2,42CIC¢H;CH, NO, 196—197 79.0 White solid 40.46(40.73) 2.83(2.81) 16.43(16.76)
10a  PhO 192—193 75. 1 White solid 60.24(60.00) 4.18(4.38) 18.30(18.25)
10b Ph 186—188 77.2 White solid 64.58(64.48) 4.89(4.71) 19.62(19.62)
10¢ 2-FC,H, 200—202 80.2 White solid 59.67(59.48) 3.91(3.91) 18.30(18.10)
10d 2-CIC¢H, 222—224 81.5 White solid 55.71(55.55) 3.41(3.65) 16.65(16.90)
10e 4-FC4H, 191—193 80.5 White solid 59.67(59.48) 3.91(3.91) 18.18(18.10)
10f 4-CIC H, 210—212 82.4 White solid 55.79(55.55) 3.46(3.65) 18.77(16.90)
10g 2-NO,C¢H, 206—208 79.3 White solid 53.01(53.28) 3.31(3.50) 21.90(21.61)
10h 2-CH;C¢H, 172—173 80.2 White solid 65.57(65.78)  5.49(5.30) 18.39(18.41)
11a Ph 151—153 66.3 White solid 59.31(59.25) 4.71(4.97) 25.71(25.91)
11b 2,4-2CIC¢H;0CH, 186—188 65.2 White solid 48.55(48.24) 3.61(3.81) 19.71(19.86)
11c  PhO 158—160 64.5 White solid 56.48(56.47) 4.77(4.74) 24.65(24.69)

Table 2 'H NMR data of compounds 8,9 ,11—13

Compd. 'H NMR (300 MHz) , &

6a CDCly: 3.44(s, CH,, 3H), 2.43(s, CHy, 3H), 2.16(s, CH,, 3H), 2.03(s, CH,, 3H)

6b CDCly: 7.26—7.37(m, PhH, 5H), 4.92(s, CH,, 2H), 2.33(s, CH,, 3H), 2. 14(s, CH;, 3H), 2.04(s, CH,, 3H)

6c CDCly: 4.55(s, CH,, 2H), 3.76(s, CH,, 3H), 2.25(s, CH;, 3H), 2.18(s, CH,, 3H), 2.04(s, CH,, 3H)

6d CDCly: 7.02—7.31(m, PhH, 4H), 5.01(s, CH,, 2H), 2.24(s, CH,, 3H), 2. 15(s, CH;, 3H), 2.04(s, CH,, 3H)

6e CDCly: 7.40(m, PhH, 1H), 7.15—7.23(m, PhH, 2H), 5.02(s, CH,, 2H), 2.25(s, CH,, 3H), 2.16(s, CH;, 3H), 2.05
(s, CHy, 3H)

7a  D,0:3.29(s, CH;, 3H), 2.16(s, CH;, 3H)

7b  CDCly: 7.33(m, PhH, 5H), 4.90(s, CH,, 2H), 4.24(br, NH,, 2H) ,2.23(s, CH;, 3H)

7¢  CDCly: 4.53(br, NH,, 2H), 3.77(s, CH;, 3H), 3.49(s, CH,, 2H) ,2.27(s, CH;, 3H)

7d  CDCly: 7.02—7.30(m, PhH, 4H), 4.99(s, CH,, 2H), 4.26(br, NH,, 2H), 2.24(s, CH;, 3H)

7e CDCly: 7.39(m, PhH, 1H), 7.14—7.23(m, PhH, 2H), 5.00(s, CH,, 2H), 4.25(br, NH,, 2H), 2.25(s, CH;, 3H)

9a  CDCly: 9.77(br, NH, 1H), 9.55(br, NH, 1H), 8.26(m, PhH, 1H), 7.61—7.71(m, PhH, 3H), 6.95(s, PyH, 1H), 3.71
(s, CHy, 3H), 2.58(s, CH;, 6H), 2.41(s, CH;, 3H)

9L CDCly: 9.91(br, NH, 1H), 8.31(m, PhH, 1H), 7.67—7.71(m, PhH, 3H), 6.95(s, PyH, 1H), 2.61(s, CH;, 6H), 2.42
(s, CHy, 3H)
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Compd. 'H NMR(300 MHz) , &

9¢

9d

9e

9f

9g

9h

CDCl, : 9.56(br, NH, 1H), 9.20(br, NH, 1H), 8.28—8.32(m, PhH, 1H), 7.78—7.82(m, PhH, IH), 7. 66—7. 72 (m,
PhH, 2H), 3.84(s, CH,, 3H), 3.45(s, CH,, 3H), 2.18(s, CH,, 3H)

CDCly; 9.48(br, NH, 1H), 9.13(br, NH, 1H), 8.38—8.30(m, PhH, 1H), 7.87—7.90(m, PhH, 1H), 7.72—7.75(m,
PhH, 2H), 7.32(m, PhH, 5H), 4.95(s, CH,, 2H), 3.87(s, CH,, 3H), 2.15(s, CH,, 3H)

CDCl, : 8.98(br, NH, 1H), 8.33—8.36(m, PhH, 1H), 7.79(m, PhH, 3H) , 7.33(m, PhH, 5H) , 4.98(s, CH,, 2H), 2.23
(s, CH,, 3H)

CDCly: 9.48(br, NH, 1H), 9. 14(br, NH, 1H), 8.27—8.32(m, PhH, 1H), 7.82—7.86(m, PhH, 1H), 7. 68—7.72(m,
PhH, 2H), 3.88(s, CH,, 3H), 3.73(t, J=7.2 Hz, CH,, 2H), 2.15(s, CH,, 3H), 1.72(m, CH,, 2H), 1.31(m, CH,,
4H), 0.87(t, J=6.6 Hz, CH,, 3H)

CDCly: 9.07(br, NH, 1H), 8.27—8.31(m, PhH, 1H), 7.92—7.92(m, PhH, 1H), 7.71—7.75(m, PhH, 2H), 7.00—7. 25
(m, PhH, 4H), 4.98(s, CH,, 2H), 3.92(s, CH,, 3H), 2. 14(s, CH,, 3H)

CDCl, : 8.95(br, NH, 1H), 8.32—8.35(m, PhH, 1H), 7.77(m, PhH, 3H), 7.00—7.32(m, PhH, 4H), 5.02(s, CH,,
2H), 2.21(s, CH,, 3H)

9i  DMSO: 9.49(br, NH, 1H), 8.05—S8.08(m, PhH, 1H), 7.70—7.79 (m, PhH, 3H), 7.64(m, PhH, 1H), 7.42—7.45(m,
PhH, 1H), 7.27—7.29(m, PhH, 1H), 4.88(s, CH,, 2H), 3.88(s, CH,, 3H), 1.91(s, CH,, 3H)

9i  DMSO: 9.50(br, NH, 1H), 8. 11—S8. 13(m, PhH, 1H), 7.86—7.95(m, PhH, 3H), 7.63(m, PhH, 1H), 7.41—7. 44 (m,
PhH, 1H), 7.20—7.22(m, PhH, 1H), 4.87(s, CH,, 2H), 1.93(s, CH,, 3H)

10a CDCly: 7.20—7.43(m, PhH, 10H), 6.95(s, PyH, 1H), 2.58(s, CH,, 6H), 2.49(s, CH,, 3H)

10b CDCly: 7.87(d, J=6.9 Hz, PhH, 4H), 7.37—7.51(m, PhH, 6H), 6.94(s,PyH,1H) , 2. 57(s,CH, ,6H) , 2.31(s,CH, ,3H)

10¢ CDCl,: 7.77(m, PhH, 2H), 7.44(m, PhH, 2H), 7.17(m, PhH, 2H), 6.99(m, PhH, 2H), 6.92(s, PyH, 1H), 2.55(s,
CH,, 6H), 2.40(s, CH,, 3H)

104 CDCly: 7.78—7.80(m, PhH, 4H), 7.08—7. 14(m, PhH, 4H), 6.95(s, PyH, 1H), 2.58(s, CH,, 6H), 2.47(s, CH,, 3H)

10¢ CDCl,: 7.89—7.95(m, PhH, 4H), 7.27—7.34(m, PhH, 4H), 6.96(s, PyH, 1H), 2.57(s, CH,, 6H), 2.28(s, CH,, 3H)

10f CDCl,: 7.82—7.85(m, PhH, 4H), 7.39—7.43(m, PhH, 4H), 6.96(s, PyH, 1H), 2.57(s, CH,, 6H), 2.27(s, CH,, 3H)

10g CDCly: 8.25(d, J=8.1 Hz, PhH, 2H), 7. 61—7.82(m, PhH, 6H) , 6.93(s,PyH,1H), 2.56(s,CH, ,6H) , 2. 54(s,CH,, 3H)

10h CDCly: 7.78(d, J=6.6 Hz, PhH, 2H), 7.12—7.24(m, PhH, 4H), 7.01(d, J=7.5 Hz, PhH, 2H), 6.94(s, PyH, 1H),
2.58(s, CH,, 6H), 2.44(s, CH,, 3H), 2.34(s, CH,, 3H)

11a CDCly: 10.07(br, NH, 1H), 7.85(d, J=7.5 Hz, PhH, 2H), 7.31—7. 51 (m, PhH, 3H), 6.95(s, PyH, 1H), 2.55(s, CH,,
6H), 2.30(s, CH,, 3H)

11b CDCly: 8.79(br, NH, 1H), 7.44(d, J=4.5 Hz, PhH, 1H), 7.29(m, PhH, 1H),6.95(d, J=4.5 Hz, PhH, 1H), 6.93(s,
PyH, 1H), 4.80(s, CH,, 2H),2.57(s, CH,, 6H), 2.33(s, CH,, 3H)

11c CDCly: 9.32(br, NH, 1H), 7.16—7.34(m, PhH, 3H), 7.03(d, J=7.5 Hz, PhH, 2H), 6.93(s, PyH, 1H), 2.60(s, CH,,
6H), 2.45(s, CH,, 3H)

2.2 FRELSYHBREEY

JFERY
R
B

4R

KA, TEHA N 8 em IIEL I — @ |1 1, IA—EERK, fi 58— EE
T4, TAE TR, gt R ATDUBRE R R LUE s BTE K DU SRR R A AT
[ Echinochloa Crusgalli(L. ) Beauv. ] . 55J# ( Digitaria sanguinalis Scop. ) . {15 ( Brassicanapus ) FlJZ
( Amaranthus retroflexus L. ). AbFE19 d J5, M FabeEss , DAEET PG A 0 FOR RN 2080 S25
(K 3)RY], ZBALEY R — & ERETEE. LAY 10b X BURUR LS Y 25 (1 410 1 232 43 5]

A 100% F175.3% .

Table 3 Inhibitory rate( %) of compounds 9—11 against herbs at 1. 5 kg/ha

Compd. Echinochloa Crusgalli Digitaria sanguinalis Scop Brassicanapus. Amaranthus retroflexus L.
Soil Foliage Soil Foliage Soil Foliage Soil Foliage
9a 25.9 6.2 8.5 0 15.1 15.5 12.9 12. 1
9b 19.7 9.0 30.4 0 6.3 2.2 0 0.2
9c 36.3 17.4 33.3 0 0 0 0 6.3
9d 5.5 7.2 0 1.1 34.0 28.0 24. 4 17.8
9e 7.3 0 20.9 0 0 0 18.7 17.8
9f 12.0 13.9 0 0 28.8 43.3 18.7 23.3
9g 3.1 0 0 1.6 36.2 45.2 26.3 26.0
9h 20.2 9.7 0 0 20. 4 54.2 1.7 17.8
9i 0 0 0 30.3 37.6 48.0 41.4 20.5




No.7 I OFHE AR, 4-Z kIR S M SR B AN EE 1375

Continued
Compd. Echinochloa Crusgalli Digitaria sanguinalis Scop Brassicanapus. Amaranthus retroflexus L.
Soil Foliage Soil Foliage Soil Foliage Soil Foliage
9j 14.1 17.3 0 0 37.4 33.9 3.6 28.8
10a 0 0 17.2 6.3 17.6 7.7 0 4.3
10b 12. 1 22.8 0 0 33.1 33.5 12.4 0
10¢ 0 17.9 25.9 0 25.9 10.0 29.0 14.7
10d 0 0 0 0 9.3 8.8 10.4 0
10e 0 25.6 0 0 37.0 11.7 43.5 0
10f 0 11.0 6.9 0 19.7 8.8 3.0 0
10g 2.5 14.3 2.9 1.7 18.5 0 0 1.6
10h 0 3.4 14.9 8.8 36. 1 29.5 8.5 0
11a 8.4 0 9.3 0 32.0 4.6 19.6 0
11b 100 1.8 75.2 0 28.0 33.2 17.3 0
11c 20.9 17.5 0 0 23.9 6.8 10.4 0
& £ x #t
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Synthesis and Herbicidal Activities of Novel
1,2 ,4-Triazolinone Derivatives

WANG Lei, TANG Mi, LI Wen-Ming, LI Yong-Hong, WANG Su-Hua, LI Zheng-Ming"
(State Key Laboratory of Elemento-organic Chemisiry, National Pesticide Engineering Research Center ,
Nankai University, Tianjin 300071, China)

Abstract Several triazolinone compounds such as amicarbazone, azafenidin, sulfentrazone and carfentrazone-
ethyl have been developed as herbicides. They are considered to be environment-benign and have a broader
application. In order to search for novel 1,2 ,4-triazolinone derivatives with high herbicidal activities, pyrim-
idinyl and phenylsulfonyl were introduced to the leading structure. On the basis of the principle of molecular
design and structure-activity relationship, twenty-one new 1,2 ,4-triazolinone derivatives bearing either pyrim-
idinyl or phenylsulfonyl were designed and synthesized. Their structures were identified by '"H NMR, MS and
elemental analysis. The results of preliminary biological activity tests show that some compounds displayed a
herbicidal activity at 1. 5 kg/ha.
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