S478E A A8 A45(2004)
The Korean Journal of Pesticide Science
Vol. 8, No. 4. pp.272~279(2004)

atmH| Propineb2| M= 3H AFst oI
N - SR
gty Fdststa
29F ¢ 1,2-Diaminopropane$ £'UEAE 3= Yo g ATA propineb] AXFTAL HAs eIk B4 3
W3=<¢ 12-propylenethiourca®) A& AA|3}7] $5te] o] EHujE AlgstR.en, ol producte] F&
I et gU1¥os F4ES F9sldth phosphonium @A ArHo] ZujQl  tetraphenylphosphonium
bromideS AHE-RF 3¢ ML & 96%, & 95% ¥ FWSE I L7%2 JMF F2 AAE Bk
S propineb o AT $34S A4 st} AESE F3A AVEAA R, APSE A5 AWSA

AZ AL om, o]59 HH ZHAS AES 3.1~4.0%, APS 4.0~50%°)1th2004W 119 199 #H<4=, 2004

124 209 &)

M E

Propineb(Zinc - polymeric - propylene-1,2-bisdithiocarba-
mate)2 |,2-diaminopropane( ] )& FWEAZ o
AE= 2R FH ofd APEZT oy 2 FF
ol A oA Fo2 e A okElosia 5,
2001; Hiroaki %, 2003). ©]|23} dithiocarbamate] 3}3}

EE2 ARA $E983(1,2- diaminopropane)® §7)
Z(carbon disulfide)o] M2 & o)z gomz otz

1A

o 3% S5l Zolz 48ao B0 We @
2] ¥el9] 1,2-propylene thiourea(ll)7} thek AAIE
o, &3 o] IFEEY EA4o] FAANES propy-
lenebis(thiocarbamate) salt(I1)9} fAlete] 2elo} A A
bogA @the BARSCl UChi F, 1996
Francoise &, 2000). B]-7u} o] dithiocarbamate 7] 3}
YESE dusoz Bol 4718 2 434515

=y

[<})

ot A HezZ Az Yaxe dEAH
T & SRS FHANZ S e AWEAY
Adlo] Faslth($ &, 1997)

2 47dME 345 AIFRE Feyy s
propineb®] A Al A RAIAE-O] 1 2-propylenethi
ourea®] A& Hhg A8y A3 o) 9 AW
%““ﬂ"] zdss AA3 F4& FHgsch
Ax¥ propinebe] AT HAAL Eoly] YA

T8 AWEAA alkyl-diglycol ether sulfate sodium
salt((AES) 9} 243 AHEAA| Lignosulfonate-Ca (APS)

SRR

272

£ Agaen oo ZAWse mE Q)
propinebe] W47 S314e) Je AWusict
M2 Y

M= 2 &K

Propineb2] ¥ 9] 1,2-diaminopropaney} carbon disul-
fidle 2 Azo] ZujzZ A3 tetracthylammonium
benzyltrimethyl-

chloride,

bromide, tetraethylammonium chloride,

ammonium  bromide, tetrabutylphosphonium
tetraphenylphosphonium
bromide, 18-crown-6, penta(ethyleneglycol), hexa(ethy-
leneglycol), poly(ethyleneglycol) 200-& AldrichA}ol|A] F
°‘3}°% A glol Ao, A AWEAIA
Q1 AESS} &5 AMEAGAQ APSE Kantoo] A 7
A8

Al A8-8}= spray dryer= EylerAl] SD-1000S
_ERES SHe FUSAAL
Be wel Agsla

tetrabutylphosphonium  bromide,

PN =Ly
1,2-Diaminopropane 0.2 mol-€ & 40 mLoj] X A}7)
LeFTH A wptel whggde exg
SC olatz fAUt 499 £ ST ol
H, Fvf JGFe %0“ °ﬂ —‘?—, carbon disulfide
2E YHE]

E
v\_/\]ﬂ‘ﬁ Az F

j“’

047 molS 5% Hof

E3tEE 40~50C7HR zﬂﬁd



7t Propinebe] Ax T4 HAs AF 273

1,2-Diaminopropane Water

l

Mixing

Catalyst

Carbon disulfide

Mixing

Sodium hydroxide

propylene
bis(dithiocarbamate)
disodium salt

zinc chloride

Propineb

Wetting agent Dispersing agent

Propineb WP

Fig 1. Preparation process of propineb.
¢t sodium hydroxide 0.37 molg- 7}&tt}. sodium hydro- 20 9 nE
xideg H74gF & 22 2xolM 347 T muks)

A 9RE-AlA S7HAS) propylenebis (dithiocarbamate) PropinebOil CHEH &M0| H0HQ| A&t

disodium salte] =&AL A3} AgE w7t B Ao HZH3staal 3t propinebe] A)REA
A ggolo] ¥3¥ wRkg carbon disulfideE ZwukA| 2 1% 13 o] 1.2-propylenediamine-g o] 3 A1A]
2%, 1 39 zinc chloride 4§98 H7IA|A 1 711 carbon disulfide ¥ ¢z F4 FAFES 3}
2 gelo] propinebE A|zd}h AzFH propineb-&- 2 73t 3H4d%E propylenebis(dithiocarbamate) dialkali
oAty B2 M oL AUSPAE AL & salt Z7FAlo]l zinc chloride 4898 7}3}ed AZHACh
etk AWEAA 9 ETF propineb spray dryerE a}A)ek F2kA)] propylene bis(dithiocarbamate) diatkali
e AdEste] HFHOZ S0 2% MW FRE st AR, GBYFE FAE 2 molo] 2EHH

propineb =3} A& A &3t} A 1,2-propylenediamine I mol & 2 mol®] carbo:



274 SEESES ]
M OH )J\ )\/ $'M
+
NHz +2Cs, _MOH _ H,0
HoN
S
(1) (1I)
Fig 2. Synthetic reaction of propylenebis(dithiocarbamate) dialkali salt.
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Fig 3. Side reaction catalyzed by metal hydroxide.
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Table 1. Effect of ammonium salts as phase transfer catalyst on the preparation of propylenebis(dithiocarbamate)

dialkali salt.

Phase transfer catalyst

Propylenebis(dithiocarbamate) dialkali salt

1,2-Propylenethiourea (wt.%)

Purity(wt. %) Yield(wt. %)

- 86 83 13
Tetraethylammonium bromide 94 92 2.8
Tetraethylammonium chloride 95 94 23

Benzyltrimethyl-ammonium bromide 96 95 1.7

Table 2. Effect of phosphonium salts as phase transfer catalyst on the preparation of propylenebis(dithiocarbamate)

dialkali salt.

Phase transfer catalyst

Propylenebis(dithiocarbamate) dialkali salt

1,2-Propylenethiourea (wt.%)

Purity(wt. %) Yield(wt.%)
- 86 83 13
Tetrabutylphosphonium chloride 94 92 28
Tetrabutylphosphonium bromide 95 94 23
Tetraphenylphosphonium bromide 96 95 1.7
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Table 3. Effect of non-ionic phase transfer catalysts on the preparation of propylenebis(dithiocarbamate) dialkali salt

Phase transfer catalyst

Propylenebis(dithiocarbamate) dialkali salt

1,2-Propylenethiourea (wt.%)

Purity(wt. %) Yield(wt. %)
- 86 83 13
18-Crown-6 93 91 2.7
Pentaethyleneglycol 94 92 23
Hexaethyleneglycol 93 92 2.6
Polyethyleneglycol 200 94 91 29
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Fig 4. Effect of phase transfer catalyst concentration in the reaction for the preparation of propineb.
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Table 4. Effect of AES content on the suspensibility and the wettability of Propineb WP.
AES APS Wettability Suspensibility(m{)
content (%) content (%) (sec) Smin 15min 30min 60min 300min
2 - 140 025 026 0.40 053 0.85
2 2 100 0.25 0.25 0.35 0.45 0.65
4 - 60 0.20 0.29 0.32 035 0.35
4 2 50 0.19 0.20 021 023 0.30
7 - 30 0.15 0.18 020 022 0.25
7 2 25 0.14 0.15 0.18 0.20 0.24
9 - 20 0.15 0.19 0.19 0.19 023
Table 5. Effect of APS content on the suspensibiltiy of Propineb WP
APS Suspensibility(ml)
content (%) S5min 15min 30min 60min 300min
0 0.15 0.19 0.20 0.30 031
1 0.16 0.16 0.17 023 0.25
2 0.10 0.12 0.16 0.20 021
3 0.08 0.10 0.10 0.12 0.13
4 0.08 0.11 0.12 0.12 0.13
5 0.05 0.09 0.10 0.11 0.12
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A Study on the Optimal Preparation Condition of Fungicide Propineb

Hee Kwan Shin and Je-Wan Woo*(Department of Industrial Chemistry, Sangmyung University, Seoul 110-743,
Korea)

Abstract : The process for the preparation of fungicide propineb starting with 1,2-diaminopropane was studied
on the optimal condition base. Side reaction producing toxic material 1,2-propylenethiourea could be reduced
effectively by using phase transfer catalyst and the product was noticed to show a great improvement in yield
and purity. Especially when the phase transfer catalyst tetraphenylphosphonium bromide is used, the yield and the
purity of the product were found to be best with up to 95 and 96% respectively and the byproduct content was
shown within 1.7%. Also, the contents of wetting agent AES and dispersing agent APS were optimally chosen
3.1~4.0% and 4.0%~5.0% respectively for the improvement of suspensibility and wettability of Propineb WP.

Key words : Propincb WP, suspensibility, wettability, phase transfer catalyst, fungicide.
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