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Synthesis, Crystal Structure and Herbicidal Activity of Novel
Sulfonylureas Containing Triazolinone Moiety
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Nankai University, Tianjin 300071)
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Abstract In order to search for efficient sulfonylurea herbicides, the title compounds were designed by introducing triazoli-
nones into some known sulfonylurea structures. 23 novel sulfonylurea compounds had been synthesized and characterized by
'H NMR, HRMS and X-ray diffraction. Herbicidal activities of title compounds were determined by pot-culture method. ICs,
values of some effective sulfonylurea compounds were tested by culture dish method. It was found that compound 5h attained
the super-active level which was comparable to the controls as triasulfuron and cinosulfuron. It was worthy to note that com-

pound 5h had potent inhibitory activity against Echinochloa crusgalli by pot-culture method at 3.75 g/ha.
Keywords sulfonylurea; triazolinone; synthesis; crystal structure; herbicidal activity
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Figure 1 Crystal structure of compound 5a
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R HEALEY) 5 A 375 g/ha FlE G285 IHR GRG0 HI /%)
Table 1 Inhibitory rate (%) of the target compounds 5 by pot-culture method against herbs at 375 g/ha

Compd. Brassica napus Amaranthus retroflexus Echinochloa crusgalli Digitaria adscendens
Soil treatment Foliage spray Soil treatment Foliage spray Soil treatment Foliage spray Soil treatment Foliage spray
5a 0.0 0.0 0.0 15.0 0.0 10.0 0.0 0.0
5b 0.0 0.0 29.4 53.4 0.0 0.0 0.0 15.0
5¢ 0.0 0.0 0.0 15.0 0.0 10.0 35.0 15.0
5d 0.0 0.0 0.0 52.8 0.0 0.0 40.0 10.0
Se 0.0 0.0 45.9 15.0 0.0 15.0 10.0 10.0
5f 100 100 100 100 100 100 100 100
5g 90.8 100 92.9 100 45.1 100 100 100
5h 93.3 100 97.2 100 77.3 100 78.0 67.9
5i 95.0 100 99.1 100 69.1 73.0 65.0 75.0
5j 95.0 100 92.6 100 73.2 82.8 35.0 70.0
5k 78.7 100 94.4 95.0 59.8 95.0 30.0 35.0
51 0.0 20.0 0.0 29.1 0.0 0.0 10.0 5.0
5m 0.0 40.0 0.0 23.0 0.0 5.0 30.0 5.0
5n 15.0 15.0 0.0 5.0 10.0 0.0 15.0 0.0
50 0.0 5.0 0.0 10.0 0.0 10.0 10.0 5.0
5p 86.6 100 95.4 97.0 64.9 82.8 60.0 46.2
5q 90.5 100 94.4 100 41.2 97.0 60.0 10.0
5r 83.8 100 98.1 100 74.2 100 77.0 70.0
5s 10.0 89.5 0.0 90.0 26.8 56.5 15.0 34.6
5t 93.8 100 98.1 100 73.2 100 75.0 65.0
5u 81.0 100 93.5 99.0 34.0 81.3 10.0 40.0
5v 78.2 100 61.1 55.0 19.6 72.3 15.0 5.0
5w 29.5 100 76.9 85.0 10.0 10.0 10.0 25.0
Monosulfuron-ester 100 100 100 100 100 100 100 100
Triasulfuron 100 100 100 100 100 100 100 100
Cinosulfuron 100 100 100 100 100 100 100 100

F2 W HbMLEWILE 15, 7.5 F13.75 g/ha F5 RS A4 AR (G 1/ %)
Table 2 Inhibitory rate (%) of some target compounds by pot-culture method against herbs at 15, 7.5 and 3.75 g/ha

-1 Brassica napus Amaranthus retroflexus  Echinochloa crusgalli
Compd. Dosage/(geha ) - - : : -
Soil treatment Foliage spray Soil treatment  Foliage spray Foliage spray
15 100 100 99.4 80.7 97.1
5f 7.5 85.6 65.9 61.0 55.4 66.0
3.75 413 29.8 34.8 18.1 36.4
15 20.0 100 0.0 22.8 0.0
5g 7.5 — 34.1 — — —
3.75 — 21.9 — — —
15 98.3 94.1 77.2 222 100
5h 7.5 94.8 100 76.6 — 100
3.75 91.5 92.0 28.7 — 90.1
15 71.1 77.4 25.1 12.3 0.0
5 7.5 60.5 23.7 — — —
3.75 30.3 0.0 — — —
15 92.7 73.2 0.0 0.0 0.0
5§ 7.5 77.5 31.8 — — —
3.75 49.1 0.0 — — —
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Gt
gL Basere(ine ) : Brassica na;-ms : Amaranthus re.troﬂexus Echznoch-loa crusgalli
Soil treatment Foliage spray Soil treatment Foliage spray Foliage spray
15 0.0 63.1 0.0 0.0 21.2
5k 7.5 — 42.0 — — —
3.75 — 12.5 — — —

15 0.0 80.7 0.0 0.0 0.0

5p 7.5 — 70.5 — — —

3.75 — 9.1 — — —
15 66.5 19.1 21.5 12.3 5.5

5q 7.5 64.9 — — — —

3.75 57.9 — — — —
15 81.7 74.8 16.9 29.2 21.2

5t 7.5 69.7 37.8 — — —

3.75 62.4 26.0 — — —
7.5 96.3 100 86.1 53.4 235
Monosulfuron-ester 3.75 81.2 92.6 276 26.5 16.7
. 7.5 100 100 100 83.6 46.9
Triasulfuron 3.75 98.2 100 94.4 294 0.0
Cinosulfuron 7.5 88.2 56.8 99.4 48.0 29.6
3.75 79.7 52.8 75.5 27.0 8.6

R3 H5 HAE SRR 1Cs T ILIE)
Table 3 ICs, values of some target compounds by culture dish
method against Brassica napus

Compd. ICso/(mgsL ") Compd. ICs/(mgeL ")
5f 0.1019 5p 0.3040
5¢g 1.3380 5q 0.8442
5h 0.0761 5t 0.3516
5i 0.4473 Monosulfuron-ester 0.0078
5j 0.2649 Triasulfuron 0.0102
5k 0.9837 Cinosulfuron 0.0265
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23 #]); FTICR-MS (Varian 7.0T) % &5 43 9 2 Fril 4% ;
Bruker Avance-300 MHz F11 Bruker Avance-400 MHz 1%
Wi 3ARIX, CDCl; 5, DMSO-ds J 5, TMS h P bs. Bt
FHARCFA) A T 4 oy Al sl 2 40

32 &M

321 45-Z A3 AHA -4 -5-AR-1H-1,2,4-=
e 1 BR OR B (3) 89 A AR,

ik 2 2% R[22 6 %, A& Ealifh, Bk
T F—2 M.

£E 250 mL [@JELEH A A 100 mL /. 60 mmol
FRE AR 2 F1 70 mmol = 2%, FLEEME. fEVKBAHIT,
I Je A N 66 mmol (10.33 g) & R 51K, 25 min A2 45
WhnsEre. TEERBEE 2 h G, BURBRE, HRRYH 200
mL ZKPEEs, A=A, g, TE5 A8k 3.

4,5- " -3- WA -4- AL -5- 4 AK-1H-1,2,4- — M
B2 kTR (3ae): IR, 773 74%. mp. 150~151 C;
'H NMR (400 MHz, DMSO-d;) J: 3.060 (s, 3H, NCH3),
4.022 (s, 3H, triazolone-OCHj), 7.261~7.499 (m, 5H,
ArH).

4,5- A -3- LA -4- -5 AR 1HA1,2,4- — e F
TR R EE(3be): A, =2 69%. mp. 110~112 C;
'H NMR (400 MHz, DMSO-d;) J: 1.385 (t, J=6.8 Hz, 3H,
triazolone-OCH,CHj), 3.056 (s, 3H, NCH3), 4.405 (q, J=
6.8 Hz, 2H, triazolone-OCH,CHj3;), 7.255~7.503 (m, 5H,
ArH).
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4,5- -3~ 1F AR HE-4- -5 40 AR-1H-1,2,4- =
IR A IH(3ce): FIEAFEE, 772% 70%. mp. 92~93 C;
'H NMR (400 MHz, DMSO-d;) d: 0.976 (t, J=7.2 Hz, 3H,
CH,CH3), 1.735~1.822 (m, 2H, CH,CHj3), 3.065 (s, 3H,
triazolone-NCH3), 4.309 (t, J=6.4 Hz, 2H, triazolone-
OCH,), 7.257~7.496 (m, 5H, ArH).

4,5- 5 -3- 57 AR KR -4- -5 -4 AR-1H-1,2,4- =
IR A IH(3de): FEEE, =% 65%. m.p. 80~81 C;
'H NMR (400 MHz, DMSO-dg) d: 1.390 (d, J=6.0 Hz,
6H, isopropyl-CH3;), 3.036 (s, 3H, NCH3;), 5.035~5.096
(m, 1H, isopropyl-CH), 7.259~7.496 (m, SH, ArH).

4,5- " -3-FEA R -4- L5 AR 1H-1,2,4- =
TR 7 EE(3af): G, 723 62%. mp. 51~53 C; 'H
NMR (400 MHz, DMSO-d;) : 1.301 (t, J=7.2 Hz, 3H,
NCH,CHj), 3.684 (q, J=7.2 Hz, 2H, NCH,CHa), 4.116 (s,
3H, triazolone-OCHj3), 7.261~7.443 (m, 5SH, ArH).

4,5- " -3- LRI -4- L5 EHAR-1HA1,2,4- =
FRZEHE(3b): A, F% 55%. mp. 27~29 C; 'H
NMR (400 MHz, DMSO-d;) 6: 1.193 (t, J=7.2 Hz, 3H,
NCH,CH3;), 1.385 (t, J=6.8 Hz, 3H, triazolone-OCH,-
CH;), 3.559 (q, J=7.2 Hz, 2H, NCH,CH,), 4.414 (q, J=
7.2 Hz, 2H, triazolone-OCH,CH;), 7.270~7.506 (m, 5H,
ArH).

4,5- " -3-TF AR -4- 2 FE-5-58A0-1H-1,2,4- =1
IR AREef): FIEAEE, =% 60%. mp. 22~23 C;
'H NMR (400 MHz, CDCL3) 6: 1.051 (t, J=7.2 Hz, 3H,
CH,CH,), 1.322 (t, J=7.2 Hz, 3H, NCH,CH;), 1.814~
1.911 (m, 2H, CH,CH3), 3.707 (q, J=7.2, 14.4 Hz, 2H,
NCH,CH3;), 4.418 (t, J=6.4 Hz, 2H, triazolone-OCH,),
7.263~7.454 (m, 5H, ArH).

322 BARMLAEM 5 95K,

15 mL ZK5H A 2 mmol i fi% 4 F1 2 mmol — M H
FRINEE 3, HEFEAI AN 1.5 mmol 1,8- &k
[5.4.0]-7-+—/5(DBU) 2 mL ZF5WW, iRkt
. K IR s, R AR 20 mL JFE Sy
BN 5% SRR, o hidE. FH 60 mL — S ks 3
DO KA AT A, AN, WOEBE, RRms
FEENT B VCA ) @ VONE) =8 : 117538 H stk &
W s.

4,5- — 2 -3- WA AR -4- -5 -2 AR -IV-(1- -3 4 -
4- AR R -5 -TEE A T 55 )- 1 H-1,2,4- — M- 1 - FRY I fi
(5a): AR, 77 72%. m.p. 152~153 “C; '"H NMR
(400 MHz, DMSO-ds) 6: 3.008 (s, 3H, triazolone-NCH3),
3.772 (s, 3H, pyrazole-CHj), 3.968 (s, 3H, triazolone-
OCH3), 4.114 (s, 3H, COOCH;); ESI-FTICR-MS calcd
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for C; H;,CIN,O;S [M—H]~ 407.0180, found, 407.0182.
4,5- 5 -3 H ARk -4- -5 4 AR -N-[3-(2,2,2- = )
LR K- 2-NEBE R R -1 H-1,2,4- = -1 - FE L i (Sb): 1A
AR, 7% 64%. mp. 132~133 °C; 'H NMR (400
MHz, CDCl3) §: 3.219 (s, 3H, NCH3), 4.093 (s, 3H, tria-
zolone-OCH3), 4.573 (g, J=8.0 Hz, 2H, OCH,CF),
7.500~7.572 (m, 2H, Py-H), 8.385 (d, J=3.6 Hz, 1H,
Py-H), 10.723 (br, 1H, SO,NH). ESI-FTICR-MS calcd
for C1oHF3NsOS [M—H]™ 410.0388, found 410.0382.

4,5- 5 -3- A -4 T L -5 AR - N-[2-( L T 1)
MK M [ 1,2-a] WG W -3 19 35 - 1 H-1,2,4- = M- 1- F ik e
(5¢): AMFEA, 7% 75%. mp. 198~199 °C; 'H NMR
(400 MHz, DMSO-ds) &: 1.150 (t, J=7.2 Hz, 3H,
SO,CH,CHj), 2.970 (s, 3H, NCH), 3.684 (q, J=7.2 Hz,
2H, SO,CH,CHj;), 3.920 (s, 3H, triazolone-OCH3), 7.350
(t, J=6.8 Hz, 1H, Py-H), 7.670 (t, J=6.0 Hz, 1H,
Py-H), 7.890 (d, J=8.8 Hz, 1H, Py-H), 9.091 (d, J=7.2
Hz, 1H, Py-H). ESI-FTICR-MS calcd 443.0449 for
C14H15NgO,S, [M—H] ™ 443.0449, found 443.0447.

4,5- " -3- A -4- T -5 A AR-N-(3- = R 2 0
P e - 2- L I il B i )- 1 H-1,2,4- = M- 1- PR R 2 (5d): A
E AR, 7% 62%. mp. 165~166 C; 'H NMR (400
MHz, DMSO-dq) &: 2.835 (s, 3H, CONCH3), 2.995 (s, 3H,
CONCH3), 3.053 (s, 3H, NCHs), 4.005 (s, 3H, triazolone-
OCH,), 7.791~7.818 (m, 1H, Py-H), 8.043~8.063 (m,
1H, Py-H), 8.740~8.754 (m, 1H, Py-H). ESI-FTICR-MS
caled for Cp;3H;sNgOeS [M — H] ~ 383.0779, found
383.0780.

4,5- 5 -3- F A S -4 R -5 B AR -N-(3- & T ik
FED-NHME A R L )-1H-1,2,4- = M- 1- L (Se): 1 (04
1, P7% 68%. m.p. 164~165 C; '"H NMR (400 MHz,
DMSO-d) 6: 1.204 (t, J=7.6 Hz, 3H, SO,CH,CHj), 3.050
(s, 3H, NCH;), 3.741 (q, J=7.2 Hz, 2H, SO,CH,CHj,),
4.020 (s, 3H, triazolone-OCHj), 8.026 (dd, J=4.8, 8.0 Hz,
1H, Py-H), 8.615 (dd, J=1.2, 6.8 Hz, 1H, Py-H), 8.979
(dd, J/=1.2, 4.8 Hz, 1H, Py-H). ESI-FTICR-MS calcd for
CH14N5O,S, [M—H]™ 404.0340, found 404.0345.

4,5- A -3- AR -4- RS- AR -N-[2-2-E 2R
TR BLRE R - 1 H-1,2,4- = -1 - FR R (SF): (a4,
FEE 62%. mp. 154~155 'C; '"H NMR (400 MHz,
DMSO-dg) d: 3.052 (s, 3H, NCH3), 3.953~3.981 (m, 5H,
CH,Cl, triazolone-OCHj3), 4.420 (t, J = 4.8 Hz, 2H,
Ar-OCH,), 7.190 (t, J=7.6 Hz, 1H, ArH), 7.314 (d, J=38.4
Hz, 1H, ArH), 7.707 (t, J=7.6 Hz, 1H, ArH), 7.923 (d,
J=7.6 Hz, 1H, ArH), 10.890 (br, 1H, SO,NH). ESI-
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FTICR-MS calcd for C,3H,4CIN,OsS [M—H]~ 389.0328,
found 389.0326.

4,5- 5 -3- A JE-4- F IS AR -N-[2-Q- L 4
KL R IR - 1 H-1,2,4- — - 1- % (Sg): 11 € ]
&, P2 71%. m.p. 128~129 C; '"H NMR (400 MHz,
DMSO-ds) d: 3.073 (s, 3H, NCH;), 3.255 (s, 3H,
CH,OCHa), 3.682 (t, J=4.8 Hz, 2H, CH,0OCH3), 3.977 (s,
3H, triazolone-OCH3;), 4.260 (t, J=4.8 Hz, 2H, Ar-OCHy,),
7.167 (t, J=7.6 Hz, 1H, ArH), 7.307 (d, J/=8.4 Hz, 1H,
ArH), 7.704 (t, J=6.8 Hz, 1H, ArH), 7.908 (d, J=7.2 Hz,
1H, ArH), 10.865 (br, 1H, SO,NH). ESI-FTICR-MS calcd
for C14,H,,N,0,S [M—H]~ 385.0823, found 385.0820.

4,5- ~5(-3- LA e -4- F L -5 SAR-N-[2-2- S O
BRI )- 1 H-1,2,4- = M- 1-F k% (Sh): (1A,
P 60%. mp. 137~138 ‘C; 'H NMR (400 MHz,
DMSO-dy) o: 1.346 (t, J=7.2 Hz, 3H, triazolone-OCH,-
CH;), 3.052 (s, 3H, NCH;), 3.973 (t, J=4.8 Hz, 2H,
CH,Cl), 4.358 (q, J=7.2 Hz, 2H, triazolone-OCH,CHj;),
4.432 (t, J=4.8 Hz, 2H, Ar-OCH,), 7.199 (t, J=7.6 Hz,
1H, ArH), 7.323 (d, J=8.4 Hz, 1H, ArH), 7.722 (t, J=7.6
Hz, 1H, ArH), 7.930 (d, J=8.0 Hz, 1H, ArH), 10.907 (br,
1H, SO,NH). MALDI-FTICR-MS calcd for C;4H;;Cl-
N4OsSNa [M+Na]" 427.0450, found 427.0457.

4,5- "5 -3- LA KR -A- -SSR -N-[2-- A S 4
S ) R LA IR L ]- 1 H-1,2,4- = - 1 - FPY I e (5i): 19 £ ]
1K, 2% 56%. m.p. 131~132 ‘C; '"H NMR (400 MHz,
DMSO-dy) o: 1.347 (t, J=6.8 Hz, 3H, triazolone-OCH,-
CH3), 3.071 (s, 3H, NCH3), 3.254 (s, 3H, CH,OCH,),
3.679 (t, J=4.8 Hz, 2H, CH,OCH,), 4.239 (t, J=5.2 Hz,
2H, Ar-OCH,), 4.359 (q, J=6.8 Hz, 2H, triazolone-
OCH,CHa), 7.170 (t, J=7.6 Hz, 1H, ArH), 7.310 (d, J=
8.4 Hz, 1H, ArH), 7.707 (t, J=7.6 Hz, 1H, ArH), 7.911 (d,
J=8.0 Hz, 1H, ArH), 10.889 (br, 1H, SO,NH). MALDI-
FTICR-MS caled for C;sH,)N4O,SNa [M + Na] *
423.0945, found 423.0948.

4,5- "5 -3-IE WA HE-4-F 555K -NV-[2-2- 5 25
F) R IL R L) 1 H-1,2,4- = M- 1- R A% (55): 1A (0] 44,
FEE 68%. mp. 136~138 ‘C; 'H NMR (400 MHz,
DMSO-d) d: 0.941 (t, J=7.2 Hz, 3H, CH,CH3), 1.698~
1.787 (m, 2H, CH,CH;), 3.060 (s, 3H, NCH;), 3.974 (t,
J=4.8 Hz, 2H, CH,CI), 4.265 (t, J=6.4 Hz, 2H, tria-
zolone-OCH,), 4.431 (t, J=4.8 Hz, 2H, Ar-OCH,), 7.198
(t, J=7.6 Hz, 1H, ArH), 7.323 (d, J=8.0 Hz, 1H, ArH),
7.720 (t, J=7.6 Hz, 1H, ArH), 7.929 (d, J=7.6 Hz, 1H,
ArH), 10.894 (br, 1H, SO,NH). MALDI-FTICR-MS calcd

Chin. J. Org. Chem. 2013, 33, 542~550

© 2013 Chinese Chemical Society & SIOC, CAS

for C;sH;sCIN,OsSNa [M + Na] *
441.0610.

4,5- —5(-3-1F N A A -4- T BE-5 -4 A-V-[2-(2- FH AU
AR R - 1 H-1,2,4- = M- 1- R iz (5Kk): ({4
WA, 773% 59%. m.p. 122~123 °C; '"H NMR (400 MHz,
DMSO-dy) d: 0.941 (t, J=7.2 Hz, 3H, CH,CHj3), 1.699~
1.786 (m, 2H, CH,CH3), 3.078 (s, 3H, NCH3), 3.254 (s,
3H, CH,OCH;), 3.682 (t, J=4.4 Hz, 2H, CH,OCHj,),
4.250~4.281 (m, 4H, triazolone-OCH,, Ar-OCH,), 7.169
(t, J=7.6 Hz, 1H, ArH), 7.307 (d, J=8.4 Hz, 1H, ArH),
7.704 (t, J=17.6 Hz, 1H, ArH), 7.908 (d, J=7.2 Hz, 1H,
ArH), 10.865 (br, 1H, SO,NH). MALDI-FTICR-MS calcd
for C14H,,N40,SNa [M+Na]" 437.1101, found 437.1100.

4,5- 5 -3-1E N AR -4- -5 A AR -V-(1- FF 3 -3
S -4- AR T Y T - 5- b A it 5 3 ) -1 H-1,2,4- = k- 1- H
BEf(S): AEEA, =% 48%. mp. 135~136 C; 'H
NMR (400 MHz, CDCly) o: 1.006 (t, J=7.2 Hz, 3H,
CH,CH3), 1.791~1.880 (m, 2H, CH,CH3), 3.219 (s, 3H,
triazolone-NCH3;), 3.924 (s, 3H, pyrazole-CHj;), 4.311 (s,
3H, COOCHj), 4.376 (t, J=6.8 Hz, 2H, triazolone-OCH,),
11.097 (br, 1H, SO,NH). MALDI-FTICR-MS calcd for
C13H,,CINgO;SNa [M+Na]" 459.0460, found 459.0462.

4,5- " -3-1E N -4 AL -5 -4 AR-V-[3-(2,2,2- =
BB )-2- ML R R -1 H-1,2,4- — M- 1- FH A% (Sm):
H AR, 7% 50%. mp. 138~139 ‘C; '"H NMR (400
MHz, DMSO-d;) d: 0.967 (t, J=7.2 Hz, 3H, CH,CH;),
1.728~1.816 (m, 2H, CH,CH,), 3.087 (s, 3H, NCHj;),
4.312 (t, J=6.8 Hz, 2H, triazolone-OCH,), 5.067 (q, J=
8.4 Hz, 2H, OCH,CF), 7.794~7.826 (m, 1H, Py-H),
7.983 (d, J=8.8 Hz, 1H, Py-H), 8.338 (d, /=4.4 Hz, 1H,
Py-H). MALDI-FTICR-MS calcd for C;4H;¢F3NsOsSNa
[M+Na]" 462.0666, found 462.0665.

4,5- 5 -3-1F WA I -4- 1 3 -5- 5 AR -N-[2-( & FE 1
T ) K P I [ 1,2-ar] L W - 3-8 19 i 1-1 H-1,2,4- — 1 - T ik
iz (5n): A, 7% 58%. mp. 168~169 C; 'H
NMR (400 MHz, CDCly) d: 0.973 (t, J=7.2 Hz, 3H,
CH,CHs3), 1.430 (t, J=7.6 Hz, 3H, SO,CH,CHj3), 1.750~
1.838 (m, 2H, CH,CH,), 3.181 (s, 3H, NCH3), 3.588 (q,
J=17.6 Hz, 2H, SO,CH,CH3), 4.309 (t, J=6.8 Hz, 2H,
triazolone-OCH,), 7.246 (t, J=6.8 Hz, 1H, Py-H), 7.606
(t, J=7.6 Hz, 1H, Py-H), 7.860 (d, J=8.8 Hz, 1H, Py-H),
9.350 (d, J=7.2 Hz, 1H, Py-H), 11.008 (br, 1H, SO,NH).
MALDI-FTICR-MS calcd for C,¢HyNsO-S,Na [M+Na]*
495.0727, found 495.0723.

4,5- — -3~ 1F N 48 HE-4- T L -5 -4 AR-N-(3- £ A 7k

441.0606, found
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FE-2-MH B A R L) -1 H-1,2,4- = M- 1- 2 (S0): 1A €4, [
1A, 773 53%. m.p. 153~154 ‘C; 'H NMR (400 MHz,
CDCly) 6: 0.997 (t, J=7.6 Hz, 3H, CH,CH,), 1.346 (t, J=
7.2 Hz, 3H, SO,CH,CH;), 1.776 ~ 1.864 (m, 2H,
CH,CHj3), 3.220 (s, 3H, NCH;), 3.760 (q, J=7.2 Hz, 2H,
SO,CH,CHs), 4.348 (t, J=6.8 Hz, 2H, triazolone-OCH,),
7.753 (dd, J=4.4, 7.2 Hz, 1H, Py-H), 8.597 (d, J=8.0 Hz,
1H, Py-H), 8.850 (d, J=3.6 Hz, 1H, Py-H), 10.865 (br,
1H, SO,NH). MALDI-FTICR-MS calcd for Cy4H;sN5O--
S,Na [M+Na]" 456.0618, found 456.0617.

4,5- &3-S N A S -4- H BS54 AR-N-[2-2- L &R
S A ILRE -1 H-1,2,4- = M- 1-FR R (Sp): A (4 [ 1,
FEE 70%. mp. 149~150 ‘C; 'H NMR (400 MHz,
DMSO-di) o: 1.346 (d, J=6.0 Hz, 6H, isopropyl-CHj3),
3.030 (s, 3H, NCH3), 3.971 (t, J=4.8 Hz, 2H, CH,CI),
4.434 (t, J=4.8 Hz, 2H, ArOCH,), 4.977~5.038 (m, 1H,
isopropyl-CH), 7.198 (t, J=7.6 Hz, 1H, ArH), 7.323 (d,
J=8.0 Hz, 1H, ArH), 7.719 (t, J=7.6 Hz, 1H, ArH), 7.929
(d, J=7.6 Hz, 1H, ArH), 10.928 (br, 1H, SO,NH).
MALDI-FTICR-MS calcd for C;sH;oCIN;O¢SNa [M +
Na]" 441.0606, found 441.0603.

4,5- " 5-3-Sp NAE HE-4- -S4 AR-N-[2-(2- R AU
LI R IR - 1 H-1,2,4- = M- 1- R k12 (5q): €4,
4K, 723 66%. m.p. 190~120 ‘C; "H NMR (400 MHz,
DMSO-dy) o6: 1.349 (d, J=6.0 Hz, 6H, isopropyl-CHj3),
3.050 (s, 3H, NCH3), 3.252 (s, 3H, CH,OCHj3), 3.685 (t,
J=44 Hz, 2H, CH,0OCH;), 4.269 (t, J=4.4 Hz, 2H,
ArOCH,), 4.972~5.032 (m, 1H, isopropyl-CH), 7.174 (t,
J=17.6 Hz, 1H, ArH), 7.313 (d, J=8.4 Hz, 1H, ArH),
7.710 (t, J=7.6 Hz, 1H, ArH), 7.902 (d, J=7.6 Hz, 1H,
ArH), 10.921 (br, 1H, SO,NH). MALDI-FTICR-MS calcd
for C1sH,,N40,SNa [M+Na]" 437.1101, found 437.1103.

4,5- " 5(-3- A e -4- L -5- A AR-N-[2-2-FH LA
TR AR ]-1H-1,2,4- = M- 1- I EERZ(Sr): (0 144,
FEE 77%. m.p. 147~149 °C; '"H NMR (400 MHz, CDCl;)
9: 1.281 (t, J=7.2 Hz, 3H, NCH,CH3), 3.661 (q, J=7.2
Hz, 2H, NCH,CH3), 3.904 (t, J=5.6 Hz, 2H, CH,CI),
4.054 (s, 3H, triazolone-OCHj3), 4.356 (t, J=5.6 Hz, 2H,
Ar-OCH,), 6.984 (d, J=8.4 Hz, 1H, ArH), 7.126 (t, J=17.6
Hz, 1H, ArH), 7.569 (t, J=7.2 Hz, 1H, ArH), 8.136 (d,
J=8.0 Hz, 1H, ArH), 10.673 (s, 1H, SO,NH). MALDI-
FTICR-MS caled for C4H;,CIN,O,SNa [M + Na] *
427.0450, found 427.0450.

4,5- 5 -3- AR Hk-4- 2 F-5- AR -N-[2-- A L 24
AHE) IR I ]- 1 H-1,2,4- = M- 1-F B (Ss): 1 E ]
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1, 77% 69%. m.p. 107~108 “C; '"H NMR (400 MHz,
CDCly) 6: 1.287 (t, J=7.2 Hz, 3H, NCH,CHj,), 3.414 (s,
3H, CH,OCH,), 3.664 (q, J=7.2 Hz, 2H, NCH,CH;),
3.806 (t, J=4.8 Hz, 2H, CH,OCH3), 4.056 (s, 3H, tria-
zolone-OCH3), 4.233 (t, J=4.8 Hz, 2H, ArOCH,), 7.016
(d, J=8.4 Hz, 1H, ArH), 7.087 (t, J=7.6 Hz, 1H, ArH),
7.553 (t, J=8.0 Hz, 1H, ArH), 8.108 (d, J=7.6 Hz, 1H,
ArH), 10.681 (s, 1H, SO,NH). MALDI-FTICR-MS calcd
for CysH,0N,0,SNa [M+Na]" 423.0945, found 423.0947.

4,5- "4 -3- LA -4- L -5-SEAR-N-[2-2-FH LA
FV I I FE - 1H-1,2,4- = M- 1- I (SE): A (o T4,
FEE55%. mp. 130~131 °C; 'H NMR (400 MHz,
DMSO-dy) 6: 1.175 (t, J=6.8 Hz, 3H, NCH,CHj), 1.349
(t, J=7.2 Hz, 3H, triazolone-OCH,CHs;), 3.555 (q, J/=6.4
Hz, 2H, NCH,CH3), 3.977 (t, J=4.8 Hz, 2H, CH,CI),
4.370 (q, J=6.4 Hz, 2H, triazolone-OCH,CHj3), 4.443 (t,
J=4.8 Hz, 2H, ArOCH,), 7.200 (t, J=7.6 Hz, 1H, ArH),
7.326 (d, J=8.4 Hz, 1H, ArH), 7.724 (t, J=8.0 Hz, 1H,
ArH), 7.933 (d, J=7.6 Hz, 1H, ArH), 10.932 (br, 1H,
SO,NH). MALDI-FTICR-MS calcd for C;sH;oCIN,OsSNa
[M+Na]" 441.0606, found 441.0606.

4,5- " &-3- LA HE-4- -5 AR-N-[2-2- AL &
S IR IR R L -1 H-1,2,4- = M- 1 - FE L i (Su): 1 €6 [
1K, 2% 59%. m.p. 105~106 C; '"H NMR (400 MHz,
DMSO-dg) 6: 1.192 (t, J=6.8 Hz, 3H, NCH,CHj), 1.350
(t, J=6.8 Hz, 3H, triazolone-OCH,CH3;), 3.251 (s, 3H,
CH,OCHj), 3.572 (q, J=6.8 Hz, 2H, NCH,CHj), 3.685 (t,
J=4.8 Hz, 2H, CH,OCH;), 4.273 (t, J=4.8 Hz, 2H,
ArOCH,), 4.369 (q, J=16.8 Hz, 2H, triazolone-OCH,-
CH;), 7.172 (t, J=7.6 Hz, 1H, ArH), 7.314 (d, J=8.4 Hz,
1H, ArH), 7.710 (t, J=7.6 Hz, 1H, ArH), 7.913 (d, J=7.6
Hz, 1H, ArH), 10.910 (br, 1H, SO,NH). MALDI-FTICR-
MS calcd for Ci¢H,,N40,SNa [M—l—Na]+ 437.1101, found
437.1100.

4,5- 5(-3- IFE A IE-4- L FE-5-FA-N-[2-2- 5 L5
RO AR R -1 H-1,2,4- = M- 1- FH k2 (Sv): 1100 144,
FEE 64%. mp. 136~137 ‘C; 'H NMR (400 MHz,
DMSO-d) d: 0.941 (t, J=7.2 Hz, 3H, CH,CH;), 1.179 (t,
J=6.8 Hz, 3H, NCH,CH;), 1.703 ~ 1.788 (m, 2H,
CH,CHj3), 3.564 (q, J=6.8 Hz, 2H, NCH,CH;), 3.978 (t,
J=44 Hz, 2H, CH,Cl), 4279 (t, J=6.4 Hz 2H,
triazolone-OCH,), 4.442 (t, J=4.8 Hz, 2H, ArOCH,),
7.200 (t, J=7.6 Hz, 1H, ArH), 7.325 (d, J=8.4 Hz, 1H,
ArH), 7.723 (t, J=7.6 Hz, 1H, ArH), 7.933 (d, J=7.6 Hz,
1H, ArH), 10.927 (br, 1H, SO,NH). MALDI-FTICR-MS
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caled for CiH, CIN,O¢SNa [M+Na]* 455.0763, found
455.0767.

4,5- —5-3-IE A IE-4- £ F6-5-5AR-N-[2-(2- F 48 5
AR TR E L - 1 H-1,2,4- = - 1 - FR L i (Bw): (18
4K, 72 73%. m.p. 126~127 ‘C; "H NMR (400 MHz,
DMSO-d) d: 0.943 (t, J=7.2 Hz, 3H, CH,CH3), 1.196 (t,
J=172 Hz, 3H, NCH,CH;), 1.705~ 1.790 (m, 2H,
CH,CH,), 3.251 (s, 3H, CH,OCHs), 3.581 (q, J=7.2 Hz,
2H, NCH,CH;), 3.685 (t, J=4.4 Hz, 2H, CH,OCH,),
4.262~4.293 (m, 4H, triazolone-OCH,, ArOCH,), 7.172
(t, J=7.6 Hz, 1H, ArH), 7.313 (d, J=8.4 Hz, 1H, ArH),
7.710 (t, J=8.0 Hz, 1H, ArH), 7.911 (d, J=7.6 Hz, 1H,
ArH), 10.907 (br, 1H, SO,NH). MALDI-FTICR-MS calcd
for C17H,4N,0,SNa [M+Na]" 451.1258, found 451.1261.
3.3 BIKEHME

2150 mg LA Sa v Tl s M, =il T 222
R FIF I EIE PO k. JEBUR/NA 0.22 mm X
0.18 mmX0.16 mm {14, 7E Rigaku Saturn CCD fi75}
1 E, F1132) K FH Mo Ka 544(2=0.71075 A)LL o
FE 7 AAE 2.00°<0<27.96°H P IL£E# 13322 4>
T s, o 1> 260 W o] W AT 5 AU 3803 (Rine=
0.0956). JIT A1 5l &t -2 50 7 AT WORORS TE. di Ak
45K 1 Bruker SHELXTL F&/7 kAR, JEEUR T-A84xH
BHEEMRW, b o e SR P REAT 5 P R
HFEIE. (&) Sa J& T AR, MlSEh o=
9.1370(9) A, b=20.384(2) A, ¢=8.7700(7) A, a=90°,
£=103.595 (6)°, y=90°, V=1587.6(3) A’, Z=4, D.=
1.710 mg/m®, x=0.426 mm "', F(000)=840. {iiks:it%L
AT 05 [ S £ 10, CCDC 5 4 903774,

3.3 BREFEMEMIR

FHSE % BN iR %) 1~23
SACAYAT T BREFIEHENR, I DLR A 55 5 7 Tk ik
B, Tk R Tk o AR P s T 1 A K L 24 79,

WAL fEHAR 8 om MR A IION— 5 H
d, N K, RN S A R R g, T
Te b RS, A Ry USRI A 7 . RN DA e
H 35 K LR B7 0E W A2 . MR #4 . T 32 (Brassica
napus)~ I Wi(Amaranthus retroflexus). P E.(Echino-
chloa crusgalli)f % ¥ (Digitaria adscendens). J{i25777)
W, AREE 21 d JEiRAREE R, W e, DU
FANH B R R AL

S S8R A SR (Brassica napus). HAT 6
em [FRFFRILA LT 7K EAR 5.6 cm [FIJE4R, IO 2 mL
B A A, FRZR R 4~5 ANk
B, AR ER 4 %, WK, BRI 4~6

Chin. J. Org. Chem. 2013, 33, 542~550

© 2013 Chinese Chemical Society & SIOC, CAS

h SRR 15 0L, 30+1) 'C N, BEEGREIE 48 h Jo il &
G, S L, tHEEE %, 2 5E
F DPS %4k /b B 52 40(8.01 W) B B B LA 7 it
S5 1Cso 1H.
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