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The synthesis characterization and fungicidal activity of
diacetonamine oxalate-copper( II) complex

JI Zhiqin ~ WEI Shaopeng WU Wen-un"

( Institute of Pesticide Research Northwest Sci-Tech University of Agricultural and Forestry

Yangling 712100 Shaanxi Province China)

Abstract: The synthesis structure elucidation and fungicidal activity of a new compound the complex
of diacetonamine oxalate-copper ( Il ) were reported. The target compound was prepared by
diacetonamine oxalate and copper chloride in deionized water and its single crystal was obtained in
alcohol. The chemical structure was analyzed by elemental analysis IR and X-—ay single crystal
diffraction analyses. Its toxicity of inhibiting spore germination against six species plant pathogen were
also tested. The results showed that the molar ratio(2:1:2) of oxalic acid copper and diacetonamine in
the complex exhibited remarkable fungicidal activity against tested agricultural pathogen its toxicity
approximated to zineb 800 WP.
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Thermo Avatar 330 ; Perkin¥lemer 2400 (4) 0.2 mol(41.0 g)
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Table 1 Bond lengths between atoms of complex
- ’ ' , 1 2 1 2
(UC:Q) 1706 1715 em Atom 1 Atom 2 Length/A Atom 1 Atom 2 Length/A
; Cul 01 1.938 03 C3 1.213
(veo) 1179 1157 em ™ Cul  Ola 1.938 N1 cs 1.520
° Cul O1b 1.938 C1 Cle 1.555
2.1.3 C2/m Cul Ole 1.938 C2 C3 1.499
ca=13.639(3) A b =7.9749( 16) Cul 03 2.663 €3 c4 1.509
A ¢=10.958(2) A «=90.00° B=113.27(3) y= cul - 03a 2.663 o6 1527
01 Cl1 1.267 C5 C6 1.522
90.00° :C HyxCuN,0,, Mr =471.94 V =
02 Cl1 1.236 C5 C6e 1.522

1094.9(4) A Z=2 F,y =494 pn=1.05mm " R
F2 >20(F2) =0.026 wR(F2) =0.076 S =

(Symmetry codes) : (i) « -y +1 z; (i) -x+1 —-y+

I —z+1;(ii) -x+1y —z+1.
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1.938 A(0.193 8 nm) Cu ( 3) . N—H
2.663 A
(0.266 3 nm) , O1-Cul-Ola 01b-Cul-Olc 0
180° O01-Cul-Olb OlaCul-Olc 2.2
94.90° Olc-Cul-0O1 0la-Cul-Olb 4 - (5)
85.10° Cu 6 80%
2
Table 2 Bond angels of complex
Atom-atom-atom Angles/( °) Atom-atom-atom Angles/( °) Atom-atom-atom Angles/( °)
0lcCul-01 85.10 01b-Cul-Olc 180 01-Cul-O1b 94.90
0laCul-Olc 94.90 01-Cul-Ola 180 Ola-Cul-O1b 85.10
03-Cul-03a 180.0 03-Cul-01 85.50 03-Cul-Olc 85.50
03-Cul-Ola 94.45 03-Cul-O1b 94.45 03aCul-Ola 85.50
03a-Cul-O1b 85.50 03a-Cul-01 94.45 03a-Cul-Olc 94.45

(Symmetry codes) : (i) x —y+1 z;(ii) —x+1 —-y+1 —z+1;(iii)) -x+1y —z+1.

3
Table 3 Hydrogen bond lengths and angles of complex

D—H:A D—H/A HeA/A D AR D—H-A/(°)
NI—HIA 02" 0.86(3) 2.23(2) 2.950(2) 141.8(5)
N1—HIA 02" 0.86(3) 2.23(2) 2.950(2) 141.8(5)
NI—HIB--02" 0.883( 18) 2.014(19) 2.865( 14) 161.5( 16)

( Symmetry codes) : (iil)) —x+1 y -z (iv) —x+1 —y+1 —z;(v) x+1/2 —y+1/2 2.

4 6

Table 4 Toxcity of copper complex against spore germination of six species pathogen

ICs, / 95%

Tested pathogens Sample Regression equation (pg/mL) 95% CL/( pg/mL) r
4 y=7.261 8x-17.723 4 1 346 1 158 ~1 596 0.994 9
Curvularia lunata 5 y=19.183 0x -31.706 7 81.94 74.60 ~88.67 0.997 3
80% ( zineb ) WP y=6.733 5x-7.062 7 61.86 55.43 ~69.71 0.990 1
4 y=7.6318x-18.971 2 1383 1176 ~1 603 0.985 4
Exserohilum turcicum 5 y=6.375 6x -7.668 6 97.06 85.15 ~112.36 0.978 4
80% ( zineb) WP y=6.146 Ox -7.348 0 102.1 87.68 ~110.52 0.982 6
4 y=4.619 7x -9.808 5 1 605 1329 ~1 989 0.993 4
Fusarium oxysporum 5 y=7.528 5x-9.2197 77.41 72.52 ~83.46 0.990 1
80% ( zineb) WP y=10.010 3x - 14.337 5 85.46 77.93 ~93.26 0.996 3
4 ¥y=3.979 8x-6.733 0 887.5 786.7 ~962.4 0.987 3
Botrytis cinerea 5 y=7.870 2x -10.916 0 105.3 96.58 ~115.0 0.9957
80% ( zineb) WP y=8.7859x -12.218 3 91.15 86.45 ~98.76 0.990 8
4 y=4.2384x-7.3376 814.5 759.7 ~885.4 0.991 9
Bipolaris sorokiniana 5 y=7.394 5x-9.972 2 105.9 96.72 ~113.3 0.980 7
80% ( zineb) WP y=6.742 9x -7.962 7 83.64 74.69 ~95.89 0.995 1
4 y=9.454 4x -25.328 3 1613 1265 ~1 957 0.979 8
Pseudoperonospora cubensis 5 y=8.1752x -9.858 4 65.69 58.96 ~72.79 0.989 1

80% ( zineb) WP y=2.240 3x +2.904 7 8.62 7.36 ~9.28 0.965 2
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