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Studies on the Synthesis and Fungicidal Activity of Cadmium

Pentachlorophenolxanthate

Un Hoi Do¥, Sung Hwan Lee*, In Mok Kang**

Summary

Cadmium pentachlorophenolxanthate has been synthesized with pentachlorophenol, carbondisulfide,
sodium hydroxide and cadmium chloride and its fungicidal activity was tested to Pyricularia oryzae and
Cochliobolus miyabeanus.

The results are summarized as followes;

1) The sample V synthesized by acidifying the crude PCP-xanthate solution at pH 8, then treated
with BaCl; and CaCl; showed the highest purity, and the yield was 85.1%.

2) The same sample of 50% wettable dust formulation inhibited conidial germination of P. oryzae
and C. miyabeanus completely at 10 and 20 ppm, respectively. (Fig. 1)

3) The sample of 1.5% dust formulation inhibited mycelial growth of P. oryzae and C.miyabeanus
with 96 and 65%, respectively. The results were similar to those obtained by Ceresan calcium
(Fig. 2)

4) Both dust and wettable powder formulations had no phytotoxcity on rice seedlings.
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1. Cadmium pentachlorophenolxanthate
o] &Y
T SRR ER vzt pentachlorophenol(PCP), CS;

# ¥t Codmium pentachlorohenolxanthate .4 NaOH & 7}xlz ¢4l sodium pentachlorophenolxan-
(Cd-PCP-Xanthate) thate & A5 o2 oloj o CdCl, &4 & 7}élo] Cd-
Hiks PCP-xanthate & -4 3} ct.
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Cadmium pentachlorophenolate (Cd-PCP)
7t. Sedium pentachlorophenolxanthate 2] &4 Sample I ;
Tk A Hik Aol L wkgol 10% BaCl, & 7hstel 4
#44 PCP 10g 2 three-necked flask o @z o] 10% AE AL BT Bl 10% CdCl, Tml & Ao

NaOH 20ml & 7}l 3 mutelsd 2] A A3 7} ko] PCP
5 9439 “q'fsﬂ A7) B2 reflux condenser & £ 30ml
9} CS; & 414 %] 713l 4 50~55°Cell 4] 3 A] 7+ mercury
sealed celli zZuk, kA Zloh, urSdE A2t 4
ZHet & Sk g9 CS, & HE AAY.
TiEB;

381 PCP 10g & three-necked flask o] ¥ 2
idine 5~8ml ¥ 10% NaOH 16ml &
A5 LA A7z ol CS; 30ml &
55°C ol 4 3*]71- Zuk ukEA . whgad e
WELE Az FYe CS, & ¥ AA.
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o}l pyr-
g & PCP &
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Sample | ;

Jigh Aol e wrgdefit 10% CdCl; 40ml & 7}
he] WG AFw AL Al AYle o zl-& Bic-
hner funnel kol WEcted ZH42 FE8 A F
50ml &) acetone &2 23] AF, 50°ColA AzAL.

Fe(kE) 15.10g ClkER 101.2%)
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& g 50°CelA 2

e Aol Az,
3 50°CollAl Azt
e 14.13g (kZE 94.8%)
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Cl, 288 stohod A xg B acetone & 2 A
A & Az2F6G0°C)

B 10.05g(MkE 67.4%)
Sample IV
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CH,COOH & =A% t& =4 10% BaCl; 10ml & 7
A A ;ﬁ;ﬂa ARG, o WHE 10% CdCl,
2 Jbspe] muld & QA EL E3) acetone o2 Al Y
Az,

Wi 13.32¢ (kZ: 88.
Sample V

FHik Belld d& g
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CH,COOH = zAY T FA
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10% BaCl; 10ml & 713
10% CdCl; & 7},
= 50°C ol A A

Azl 23 Z 4]
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7. 50% JkFEL;
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Table 1.
The yields and analytical results.3%¢
o Analytical results
Sample| Yields of )l')i eldr;;t;{a'To_taglem Purity
i Cd | S
(& (%) (%) (%) (%) (%)
1 15.10, 101.2] 39.51| 25.92] 3.80] 23.6
1 14.13 94.8 36.70| 22.59] 4.79] 29.8
It 10.05 67.4) 40.96, 17.12] 7.53] 46.8
1 13.32 88.1] 43.72/ 20.54 6.32] 39.3
) 12.75 85.5; 49.88) 15.92) 8.06] 50.1
Tehor. 14.91 100 44.63| 14.13| 16.10
3% 50% Cd-PCP-xanthate+50% Cd-PCP9] ¥43]

Cl; 49.96%, Cd; 15.80% S; 8.05%
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50% ¢3A R 1%, 1.5% w49 K AHFHH
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Table 2.
Inhibitory effect of conidial germination in Cochliobolus
miyabeanus.
“ | No. of conidia |% .
Chemicals Application Germi conidia
ermin | non- non-
ated | germin.| germin.
Cd-PCP-Xan | 10 sec. dusted 429 21§ 4.7(%)
thate 1% dust| 20 " 321 129( 28.7
30 " 177 273; 60.7
Cd-PCP- 10 1z 315 115 25.6
xanthate | 20 " 199 251 56.8
1.5% dust 30 " 0 450; 100.0
%I’?\/{Nj\ dust y 10 " 437 131 2.9
0.17%
25% 30 " 121 329 73.1
Cd-PCpP- |
xanthate 1000ppm 0 450} 100.0
- 5%‘;/) 100 0 450  100.0
ettable
wder 10| 0 450 100.0
Check | 450 q 0

L. ZAMME HAH ST
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Table 3.
Inhibitory effect of mycelial growth in Cochliobolus
miyabeanus.
Mycelial| Mycel.l % of
Chemicals Application | length, [length in'mycel. i-
mm % check;nhibition
Cd-PCP- | 10 sec. dusted 9.1 63. 2( 36.8
xanthate 20 " 8.9 61.8 38.2
1% dust 30 " 6.8‘ 47.2{ 52.8
Cd-PCP- |10 n 8.6 59.7 40.3
xanthate |20 7 6.8 47.2 52.8
1.5% dust| 30 # 5.1 35.4 64.5
Ceresan |10 n 7.6 s2.8] 47.2
Calcium 20 " 5.9 41.0 59.0
(0.3% PMA)! 30 " 4.8 33.3 66.7

Cd-PCP- i
xanthate 1 ppm | 8.4 58.3 41.7
50% 10 " ; 6.9 7. 52.1
Wettabl 0 ! 4.
powder 1 " i 3. 5’ 24.3 75.7
PMA 1w 1.0,  76.4 23.6
emulsifiable !
s (10 6.5/ 45.1 54.9
(5% PMA) {100 # 2.1 14.6 8.4
Check | 4.4 100 - 0
Table 4.
Inhibitory effect of mycelial growth in Pyricularia
oryzae.
. Dusted | Mycelial | Mycelial | % of
Chemicals length in | mycelial
for sec. (lengthk, mm|% of check{ inhibition
} : 10 sec !
Cd-PCP dusted 9.3 58.1( 41.9
xanthate| 20 » 4.5 28.1 71.9
1% dust |30 2.9 18.1 819
Cd-PCP- |10 6.5 42.6 59.4
xanthate| 20 1 3.5 219 781
1.5% dust | 30 » 0.7 4.4 95.6
! ' 160 100 | 0
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PCP-xanthate & FA4 ot dolA 713 F2¢ A&
sodium pentachlorophenolxanthate o] {EAR =|ut
9] NaOH ¢ ¥4 5 sodium thiocarbonate & A A A
7454 Cd-PCP-xanthate 8] §4 &S Folz F4H
‘Cd(OH); 9} cadmium thiocarbonate (CdCSz)9] <g 7+
A Ak et

7zt ¢t e] w2 Cd-PCP-xanthate 9] FLdAE =2
o £ 10148 o] Wy Aol o3 4= Az [
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NaOH 7} CdCl, & 4t-&-sted ko] CA(OH), & A4
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2 u]ie¢] Cd-PCP-xanthate® <F 23.6%7F &4 22
2 A2

PCP-xanthate 3= Cd o] 99 4949 E84 F
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NaOH m=%& Na,CS; S& Ba Hioz g4 oHAq o
2 doaot CdCl & #FgA#AA Cd-PCP-xanthate &
g Aol Agfeld. Az [F Al vastd &
o LA F¢3 Cdo FAAA AT 22, F3Y ¥
X Zz7t5l Aoz u]iZe] Cd-PCP 9} Cd(OH),
2} 12%0 etz Z 3 Cd-PCP-xanthate 7} ¢F7k 2715

cadmium ko]

it
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dCl; & #&AAA
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o kL
O o
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gzl vleshyk Cd 9 oko] @ £33 el AL
= o —?—01 xanthate 2] NaOH 7} 5 A=Al 5]01
A 5% CAOM 7 A 45 Aoz d7=d.
xanthate & pH 8 74#] 53}4 7] o& BaCly
4219 NaOH 9} 949 Na-PCP & Ba g2

2 AAAFZ CdCly & F &4 A4+ Cd-PCP-xanthate &
BHE Aoz da, G2 £ EA4Kz wFe ¥
o Cd-PCP 8} Cd-PCP-xanthate 7} 5% &fd Acez
ol2x 9} A9 PAHze £ Ase A ARFAA 7
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Fig. 1. Inhibitory effect of the Cd-PCP-xanthate wettable
powder on conidial germination of P. Oryzae and C.

miyabeanus

100 | ovmmwa——— P.Qorvsae

axn b
- - —aowme C.pmiyabeanus
a” gol
=5 -
”

E‘E 601 ”",,
: -—
F2 s0 -
o aQ 4
53 <

° ’

w 201 S

‘d
N R .
o] 10 20 30

Dusted for sec.

Fig. 2. Inhibitory effect of the Cd-PCP-xanthate dust on
mycelial growth of P. oryzae and C. miyabeanus
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