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Propiconazole Complexes: Synthesis, Controlled Release Properties and Biological Activities

YANG Chun-Long™ LUO Jin-Xiang XIE Xue-Qun LI Qian-Jin
GU Ying-Di TIAN Yan-Li ZHU Zhao-Yong
(Department of Chemustry, College of Science, Nanjing A gricultural University, Nanjing 210095)

Abstract: Five propiconazole (L) complexes (ML,Cl,, M=Zn(Il), Cu(ll), Co(Il); ML,Cl,, M=Ni(Il), Mn(Il)) were
prepared and characterized by elemental analysis and IR. These complexes exhibited favorable controlled release
property, it took 40 to 120 hours to release 85% amount of ligand in the water. The toxicity determination to
Botrytis cinera, Rhizoctonia cerealis, Gibberella zeae, Fussrium moniliforme and Colletotrichum orbiculare
indicated that the fungicidal activities of the complexes were better than that of the ligand except Mn-complex to
Rhizoctonia cereali. The ECy, of Zn-propiconazole were 0.0452~0.144 1 pg-mL™, Co- and Ni-propiconazole were
0.0663~0.2104 pg-mL™ and 0.1839~0.340 7 g mL™, respectively, and Mn-propiconazole were only 0.353 6~
0.5380 wg-mL™. The growth regulation experiment to wheat seeding by dressing treating indicated that inhibiting

activities of the complexes to root length and stem height were weaker than that of the ligand.
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FALEE KA FEARERD) KA E AR | oK
AAEACERD . SR A AR5 Y R 4 B 4l A
KA IR EZEK

Vario EL I % 5t 2 73 T 1 ; Bruker Tensor27
FTIR BUZLAMETEAL (KBr He Fr); Waters 5 200 AH €5
TN (2487 B S AR 25,515 T E BRI AR ) ; GXZ
BRERE B R4
1.2 BEVHIER

e 1A TR S MR (L) 42 SCHROIY O vk A i, B4R TN
I (22 mmol) AT AL FE(10 mmol), 5351 % T 50 mL
TooK CEEH 7R B0 T8 S A B ORI A
PRI Ak 22 Ml e FE S R 2 h, R A #RE
R HUE PRI 60 CIE B2 T 4 h, 15 11 o []
1K ZnL,Cl,, 7 % 82.73% ., HAWTC G W06 By 26
o, o PR ms 5 K A SR S KA AR 1)
BRI B i R 4401, AR 2.2:1, TR Col,Cl,
R EER ) 773 75.36% ; Cul ,.Cl, A i €0 [ 4 7~
R 25.22% ;MnlL,Cl, 8 @K 7% 67.40% ;
NiL,Cl, A& Sk o i 4 | 7 4 63.70%
1.3 ZBEMEENZE

1.3.1 i A 5R

S CERPOT L MER PR ELEC & 4 0.100 g, 5
5], 250 mL MU A 100 mL ZE187K & T
25°CHEIR T, AFRIFE 12 h 3% 24 h H 25 mL £ Bk
IR I BC AR TN SR e | 15 Bk 4% % J5 A T ek
H5RWNEERBLL N 88:12) R AR M E R , 5% X
FRUOTT 3% | SR FH IE R 1 2550V AH 00 3 2 A T 2 1
K R

1.3.2 Rty 2l

YEf FREUTS PR IR AR T 0.038 1 g, 5 il 7% A1 1 ik
5 RBERBULL by 88:12) 1R AW W T, 1E M i %%
T, W At A5 YRR B 5 AN [) ok T L AR TR AH
o3 TAE ST ERE ) LAV R ol A A | 06 T AH
A bR, el brEdh 4, HELMERBEITER v=
289.99X+8 865.9 , #H & R 4L r=0.9978

1.3.3  #mmEe

7E 100 mL 7K A 0.100 g Be A P #R e | 2 1t
S kR 130, EE 3 W, 2R ERW B ik
K 98.66%~102.32%
1.4 BEVEDEENE

1.4.1 X LAY i ve 1 = N 2 0 e

A Y AR 5 TR 43 0 A 6% S K RS TR (Botrytis
cinera) ./N 2% BUW B (Rhizoctonia cerealis) /N 2% 75 55
W (Gibberella zeae) . 7/K & W 14 W (Fusarium monilifor-
me) FI 8 K R IH 1 (Colletotrichum orbiculare), TN ¥HWk
FH DS TR 5 it | BC B 500 g » L P REWE 73 A e i
B W) I Hoy A T O B ) FSC 3 245 500 R 9 sl B B 0
BUATAE] PSA SEFRFE v, o BE B Al il &5 251 A,
{0 P9 B0 K HL L 5 W 7R PSA PR HE O 4.1
025 .0.062 5 pg-mL", [{IHE T 257 HOA B kI
T 5 ) BB PR TR 4 o T X R B 1 2 PSA 5 R AT
B b, T 25 CFIEIR 3~5 d, 1+F JC 24 %t HE 8 IR -
Mo b BB 2 2/3 Fi R Sl & HOE AR 152y
FR Ak PR AR A I AR AR A R A AR 0 LR
F A 25 5] e S5 1) o B =2 18] B 2 M (Bl 7 SR
B2 ECs 18,

1.4.2 X/ 4y B AR S B S

FH 6 200 BEAM ) 2 PRI 7 46 22 8 1 W 0
PR 2R 4 10 g 0ELAH, 14
/NZER T R AIUCA R B 1 0.5 h, HH 2818 K35
3K, WK ARRE /N2 FTHT K W1 TR & A [k &
215 0 A0 AR Y 15 R L TR HE g 2 A A B By R
M 8 Ri/NERN T, HA WA MEL 3 5
FRMLPMARE A T 25 CEIRIESOCIEEFE, 6 d 5
I /N2 AR TR

2 “RS®

21 TESWRESWAHARKE

JCER AU A A Y C HN & & Al
EDTA HEEMANSEEY LIRS T8I TR
1, FBCA P a s S e 5 B TR # 4 7 5K
ML,Cl,(M=Zn ,Co ,Cu) Fl ML,Cl,(M=Mn Ni) /) i1 5 25
SREEAMAT WA B A P O S 48 1 L i
2:1 Ml 4:1 B A3 5 % T DMF . DMSO , 5 H ¢ |
R =N o723 Ry [ BN I 73 o & | Pt
P £1 EAMHTESNYE

Table 1 Elementary analysis data of the complexes

Elemental analysis: found (caled.)

Complex

C/l% H/% N/ % M / %

ZnlCl,  43.85(43.90) 4.204.18) 10.57(10.24) 7.90(7.93)
ColCl,  44.19(44.25) 4.19(4.21) 10.63(10.32)  7.20(7.25)
Cul,Cl,  43.84(44.00) 4.16(4.18) 10.53(10.26) 7.76(7.81)
MnLClL,  48.01(48.19) 4.88(4.28) 11.25(11.24) 3.42(3.68)
NiLCl,  47.68(48.06) 4.53(4.27) 11.09(11.21) 4.09(3.94)
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em™, BOA ) = UM B SR Bl I AT L I A P B
M35l i A% 3~4 cm™ [ 10~26 em™ Al 2~5 em™, K H
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Table 2 IR spectra data of compounds

Compd. v v, ! Vyiamie | ¢! veoc!
cm™ em™ cm™
L 3110 2 960 1583, 1506, 1 462 1139

Znl,Cly 3116 2 962 1587, 1532, 1467 1133
Col.Cl, 3115 2 962 1587, 1530, 1 467 1131
Cul,Cl, 3 160 2 961 1586, 1 528, 1 467 1119
MnL.Cl, 3 144 2 962 1586, 1 516, 1 464 1130
NiL,Cl, 3 146 2 961 1586, 1519, 1 464 1127
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Fig.1  Proposed structure of the complexes
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R 99.89% , il L 5 ) 1) R T R B 18 R R
87.01% , HAWTC 5 W) 10 BETBOCR Y KT 90% , H R T

HOR A2t T 2%
100
80 |
x
?3 60
£
% —a— MnL,Cl,
O 40 —m— ZnL,Cl,
= —A— CuL,Cl,
—e— CoL,Cl,
20k —0— NiL,Cl,
0

s'o/hu')o 120 140 160 180
t
P2 A A 7K v R i B
Fig.2 Release profiles of complexs in water
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2.4 XFJLFAE 4% 5 A9 40 H4E A

3 R KA WS KR Y B R
TR 1.09~6.49 %, XF/IN22 B0A T 1Y 75 ) 72 B AR 1Y)
0.92~10.02 15, X /N2 AR 2 1 0 5 ) 2 B AR Y 1,17~
8.99 fif | X /KW R Y B ) R ECAR ) 1.32~3.48
i, R B 5 P 19 5 0 2 FLAR Y 1.21~10.89 %
Horp ) BERCA WIS PSR, BT HEEUTE 3.48~10.89
Z0E) R R AW &Y, HEE 550
Bk 2.38~7.08 Fl 1.47~2.51, B JIBCRE 2209 N5
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Table 3 ECj of propiconazole and its complexes against plant pathogenic fungi (ng-mL™)
Fungi L Znl.Cl, Col.Cl, NiL,Cl, MnL.Cl,
Botrytis cinera 0.386 0 0.059 5 0.066 3 0.195 9 0.353 6
Rhizoctonia cerealis 04529 0.045 2 0.066 3 0.183 9 0.491 6
Gibberella zeae 0.630 1 0.070 1 0.089 0 0.256 6 0.538 0
Fussrium moniliforme 0.501 0 0.144 1 0.210 4 0.340 7 0.380 3
Colletotrichum orbiculare 0.573 9 0.052 7 0.107 8 0.228 4 0.473 4
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2% 4 AT SR N B0 e K HE 4 J IC A 0 6T /)N
Pl EAT AL A AL 3 X /INFZ B 1 A AR AN [ vk
BER YA R TR BE A E T, MR 4 pg- g
BF 2% TC 5 W% /0N 22 1 AR R AR s 1 400 7 22(4.90%
~16.77% ,8.07% ~19.68% ) ¥ ik T BC & 79 FF m

2.5

(18.22%,23.62%), M | & $2& = 5] 10 ug-g™' B, &1L
G W xE N 22 R R AR B A R (12.33% ~
27.26% ,17.14%~38.63%) 8 i £& =, (A A7 1% T B A&
N ERI(28.18%,38.63%) ., 1T WLIL 5 4 % /N 22 AR Al
PR i B A0 VR AR T IO, ELRE A W B2 Ay 3 K, 4
A 3 5
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Table 4 Regulation of wheat seeding growth by propiconazole and its complexes

Comp. Concentration / Length of Height of Concentration / Length of Height of
(ng g™ root / mm stem / mm (hg-g? root / mm stem / mm
CK 0 13.06 14.99 0 13.06 14.99
L 4 10.68 11.45 10 9.38 9.20
ZnL,Cl, 4 11.14 12.66 10 9.50 9.20
CoL,CL, 4 10.87 12.04 10 10.14 9.88
NiL,ClL, 4 11.88 12.66 10 11.45 12.42
MnL.Cl, 4 1242 13.78 10 11.12 12.16
3 z:lélz -L/e Release, 2005,108:132~139

A TAEA BT P9 FR IR 4 )8 BiE A ) ML,CL(M=
Zn,Cu, Co) Ml ML,CL,(M=Ni,Mn), %Kl & P 7E 7S
K e B ELAT B 1) G RE AR T R BRI 859 11 L 44
JIT A B T AE 40~120 h Z (8], H P g L6 W) 92 Bk
REfH 3,120 h PR ICR N 87.01%, BREAEC &
W xE 7INZ SRS 95 TR B TEC AR T S e 1) B T s AIG A0 | 4%
G BTG W0 S K BT /N BRGNS
TR, KR I T AR B TR AR TR 1 7 0 4 v T A
FLrPERIC G W 6T 45 TR R I 39 M e B AR G R D 35 B
3.48~10.89, KA AR LA BN BT | B IAS LA
P xE 7Nz KR A AR e 440 A AR T R
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