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Synthesis and herbicidal activity of substituted 2-(1-(3-chloropyridin-2-yl)-
3,5-dimethyl-1 H-pyrazol-4-yl) acetic acid derivatives containing
1, 3, 4-thiadiazole

HU Yanhong, HE Haiging, LIU Xinghai, WENG Jianquan, TAN Chengxia"
(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Nine novel 2-(1-(3-chloro pyridin-2-yl)-3,5-dimethyl-1H-pyrazol-4-yl) acetic acid derivatives
B1-B9 were synthesized from acetylacetone, ethyl bromoacetate and 2,6-dichloropyridine. The
synthesis route included a series of reactions such as substitution, alkylation, cyclization, hydrolysis,
and acidification condensation. The chemical structures were characterized by '"H NMR and MS.
Preliminary bioassay showed that most of the above compounds displayed herbicidal activities at the
concentration of 150 g/hm®. The inhibition rates of B2, B3, B6 and B8 against Abutilon theophrasti
Medicus, Amaranthus retroflexus and Amaranthus lividus L. were nearly 100%.
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Scheme 1 Synthetic route of pyridine linked pyrazole acetyl derivatives containing 1, 3, 4-thiadiazole moiety
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Table 1 The physicochemical data of 5-substituted-1,3,4-

thiadiazol-2-amine

%'y R S JIME CCERE)
Number Appearance m.p.(Ref.)/'C
KL -
5.1 21-C4H, RIES R 216.1 2171;7
Pale yellow green crystal (207~2101")
=] ~
5.2 2-CF3-CgH, lj.@HHﬁi 155.5 15?;9
White crystal (153~156!"")
; T 256.1~256.8
53 4NOSCH, i 2 g s
Orange crystal (258.1~258.81")
{0 L=} )~
5.4 2,4,5-3F-C¢H, ERENTIAN 177.6 1791;8
Yellow crystal (176~17711)
y = %
55 CoH;OCH,- KRAE&E 208.6-209.9
Rice white crystal (208~20911)
y = ~
5.6 4-CH;-C¢H;0CH,- ‘ PN RGN 208.3 213,3”
Rice yellow crystal (208.3~209.31")
S g B -
5.7  5-F-2,4-2C1-C4H, HRH AR 203.5 2051;1
Pale yellow crystal (198~19914)
VEEY =] -
5.8 CeHs IR R 213.1 21‘23
Pale yellow crystal (213~21411)
=] ~
5.9 CH;CH, lfl.éuuﬁi 189.8 19(?;)1
White crystal (189~1911)
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Table 2 The analytical data and MS of the title compounds B1-B9

ez R FRE Ja JR R
Compound Yield/% m. p./C ESI-MS

B1 2-1-C¢H,4 78 189~192 551[M+H]

B2 2-CF;-C4H, 73 163~166 493[M+HT", 515[M+Na]*
B3 4-NO,-C4H,4 68 135~138 470[M+H]"

B4 2,4,5-F5-CgH, 73 181~184 479[M+H]*

B5 C¢H,0CH,- 70 198~201 455[M+HT", 477[M+Na]*
B6 4-CH;-C¢H;0CH,- 78 206~209 491[M+Na]"

B7 5-F-2,4-2C1-C4H, 78 159~163 STI[M-H]

B8 CeHs 75 191~194 425[M+HT", 447[M+Na]*
B9 CH;CH, 78 177~180 377[M+H], 399[M+Nal*
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Table 3 The '"H NMR of the title compounds B1-B9

I
Laeg "H NMR (500 MHz, DMSO-dj), 5
Compound

Bl 13.07 (s, 1H, NH), 8.56 (dd, J= 4.7, 1.6 Hz, 1H, Py-H), 8.30~8.26 (m, 1H, Ph-H), 8.23(dd, J = 8.1, 1.6 Hz, 1H, Py-H), 7.79~7.86 (d, J =
6.7 Hz, 2H, Ph-H), 7.61 (dd, J = 8.1, 4.7 Hz, 2H, Py-H), 3.74 (s, 2H, 0=C-CH,-), 2.19 (s, 3H, -CH), 2.13 (s, 3H, -CHj)

B2 10.58 (s, 1H, NH), 8.56 (dd, J = 4.7, 1.6 Hz, 1H, Py-H), 8.23 (dd, J= 8.1, 1.6 Hz, 1H, Py-H), 7.87 (t, /= 2.0 Hz, 1H, Ph-H), 7.60 (dd, J =
8.0, 4.7 Hz, 1H, Py-H), 7.53~7.51 (ddd, J= 8.2, 2.1, 1.0 Hz, 1H, Ph-H), 7.34 (t, /= 8.1 Hz, 1H, Ph-H), 7.10 (ddd, J = 8.0, 2.2, 0.9 Hz, 1H,
Ph-H), 3.54 (s, 2H, O=C-CH,-), 2.19 (s, 3H, -CHs), 2.13 (s, 3H, -CH;)

B3 10.24 (s, 1H, NH), 8.56 (dd, J= 4.7, 1.6 Hz, 1H, Py-H), 8.23 (dd, J= 8.1, 1.6 Hz, 1H, Py-H), 7.65~7.62(m, 2H, Ph-H), 7.60 (dd, J= 8.1,

4.7 Hz, 1H, Py-H), 7.15 (t, J = 8.9 Hz, 2H, Ph-H), 3.49 (s, 2H, O=C-CH,-), 2.19 (s, 3H, -CHy), 2.13 (s, 3H, -CHs)

B4 13.09 (s, 1H, NH), 8.56 (dd, J= 4.7, 1.6 Hz, 1H, Py-H), 8.24 (dd, J= 8.1, 1.6 Hz, 1H, Py-H), 8.11 (d, J = 6.8 Hz, 1H, Ph-H), 8.06 (d, J=
10.2 Hz, 1H, Ph-H), 7.61~7.66(m, 1H, Py-H), 3.75 (s, 2H, 0=C-CH,-), 2.19 (s, 3H, -CHy), 2.13 (s, 3H, -CHs)

BS 12.83 (s, 1H, NH), 8.55 (dd, J=4.7, 1.6 Hz, 1H, Py-H), 8.22 (dd, J = 8.0, 1.6 Hz, 1H, Py-H), 7.60 (dd, J = 8.1, 4.7 Hz, 1H, Py-H), 7.34~7.29
(m, 2H, Ph-H), 7.07~7.04 (m, 2H, Ph-H), 6.9 (tt, J= 7.3, 1.1 Hz, 1H, Ph-H), 5.49 (s, 2H O-CH,-Ph), 3.68 (s, 2H, O=C-CH,-), 2.15 (s,
3H, -CHj), 2.10 (s, 3H, -CH;)

B6 12.81 (s, 1H, NH), 8.55 (dd, J = 4.7, 1.6 Hz, 1H, Py-H), 8.22 (dd, J = 8.0, 1.6 Hz, 1H, Py-H), 7.60 (dd, J = 8.0, 4.7 Hz, 1H, Py-H), 7.12~7.09
(m, 2H, Ph-H), 6.96~6.92 (m, 2H, Ph-H), 5.45 (s, 2H O-CH,-Ph), 3.68 (s, 2H, O=C-CH,-), 2.23 (s, 3H, Ph-CHj), 2.15 (s, 3H, -CHy), 2.09 (s,
3H, -CH,)

B7 13.08 (s, 1H, NH), 8.56 (dd, J = 4.7, 1.6 Hz, 1H, Py-H), 8.24 (dd, J= 8.1, 1.6 Hz, 1H, Py-H), 8.11 (d, J = 6.8 Hz, 1H, Ph-H), 8.06 (d, J=
10.2 Hz, 1H, Ph-H), 7.60 (d, J = 4.7 Hz, 1H, Py-H), 3.75 (s, 2H, O=C-CH,-), 2.19 (s, 3H, -CHy), 2.13 (s, 3H, -CH,)

BS 12.92 (s, 1H, NH), 8.56 (dd, J = 4.7, 1.6 Hz, 1H, Py-H), 8.24 (dd, J = 8.1, 1.6 Hz, 1H, Py-H), 7.96~7.92 (m, 2H, Ph-H), 7.61 (dd, /= 8.1,
4.7 Hz, 1H, Py-H), 7.55~7.53 (m, 1H, Ph-H), 7.53 (d, J = 2.1 Hz, 2H, Ph-H), 3.73 (s, 2H, O=C-CH,-), 2.19 (s, 3H, -CH;), 2.14 (s, 3H, -CH,)

BY 12.64 (s, 1H, NH), 8.56 (dd, J= 4.7, 1.6 Hz, 1H, Py-H), 8.23 (dd, J = 8.1, 1.6 Hz, 1H, Py-H), 7.61 (dd, J = 8.1, 4.7 Hz, 1H, Py-H), 3.66

(s, 2H, 0=C-CH,-), 2.99 (q, J = 7.5 Hz, 2H, -CH,-), 2.16 (s, 3H, -CH;), 2.11 (s, 3H, -CH;), 1.29 (t, J = 7.5 Hz, 3H, -CH;)

x4 BIFEUEYREFRMENREGR @0HZ/%) K E: 150 g/hm?)
Table 4 The herbicidal activity of the title compounds (Inhibition rate/%)(Test concentration: 150 g/hm?)

I A R M T fiR S LIPAY)
=7 D. sanguinalis S. viridis E. crusgalli A. theophrasti A.sretroflexus A. lividus
Compound B s SR Eb o BR & bR & bR Eb bm

Soil Stem Soil Stem Soil Stem Soil Stem Soil Stem Soil Stem
B1 0 0 0 0 0 0 0 0 0 0 0 0
B2 50 90 50 80 0 70 100 100 100 100 100 100
B3 0 0 0 0 0 0 50 50 100 50 100 70
B4 90 0 80 0 70 0 100 0 100 0 100 0
BS 0 0 0 0 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 50 50 100 50 100 70
B7 0 0 0 0 0 0 0 100 0 95 0 100
B8 0 0 0 0 0 0 0 50 100 100 100 70
B9 0 0 0 0 0 0 0 100 0 95 0 100
SN HERE pyribambenz isopropyl 925 925 975 975 100 100 100 100 100 100 100 100
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