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Physicochemical Properties of Bistrifluron, Benzoylphenylurea Insecticide

Kyun Kim', Hee-Ra Chang, Kyu-Wan Yang”, Bong-Jin Jeong”, and Yong-Hwa Kim (Analytical Research Center,
Korea Institute of Toxicology, 100 Jangdong, Yuseong, Daejeon, 305-343 Korea, "Dongbu Hannong Chemicals Co.
Ltd., 103-2, Moonji-dong, Daeduck Science Town, Daejeon, 305-708, Korea)

ABSTRACT: Several physicochemical properties including water solubility, vapor pressure, and hydrolysis
_of bistrifluron, benzoylphenylurea insecticide developed in Korea, were measured based on OECD guidelines
for testing of chemicals and Toxic Substances Control Act Test guidelines. Water solubility was low showing
30 ug/l at 25C and in hydrolysis study, half-life at 20°C was 10.9 days (pH 9.0) and was stable in pH 7.0
solution. At 40°C hydrolysis rate was 20.6 days (pH 7.0) and 1.5 days (pH 9.0). The vapor pressure of bis-
trifluron was not obtained from vapor pressure experiments at 25C because the bistrifluron was not detected.
Therefore, the vapor pressure was determined to be < 2.05x10°™ torr which was calculated to apply the detection
limit (50 ng) of bistrifliron. And this value is suggests it would not give environmental contamination by

volatilization.
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ABPIEAQ bistrifluron(DBI-3204, Fig. 1) 543t
oW 7123 benzoylphenylurea 71%-2) IGR(Insect Growth
Regulators) 2ZAZA 20063 =uo] SEHYE o] ok
+ whitefly larve$} lepidopterous insect pests(Spodoptera
exigua(Noctuidae), Plutella xylostella(Yponomeutidae),
Stathamopoda masinissa(Sathmopodidae), Phyllonorycter
ringoniella(Gracilariidae))ol| it *A| @27} -8t 2454
2AY 2 AT %310 bistrifluron?] £S5 A4S
£2 FEskA sk
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Bistrifluron(5=% 95% ©14) ¥552 FR3MsolM ok
Wol ARSI 0 H, ZH Aol AREEE Alok W A v
3tk
- Methanol, Hexane, Acetone, Methylene Chloride,
Acetonitrile, Ethyl acetate, water: HPLC grade,
Burdick & Jackson, USA
- Sodium chloride, Potassium biphthalate, Sodium
sulfate anhydrous: Kanto Chem. Co., Japan
- Sodium hydroxide: GR grade, Junsei, Japan
- Monopotassium phosphate, Potassium chloride:
GR grade, Showa, Japan
- Boric acid: Merck, 99.8%
- Quartz sand(15~20 mesh): Junsei, Japan
- Chromosorb W: AW 60~80mesh
- XAD-2 resin: Supelco, 200/400 mg resin tube
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T84 £3E& A% bistrifluron®] =X & #3819 rotary
evaporator(Fisher Sci. Co.)& ARSI 1, 8499 571
F4E Y3 25242 24 F(Forma Sci. Inc., Marietta,
OH, Model 2905)F AH8-3t%lom, +84-& 25:0.5C, %
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Fig. 1. Chemical structure of bistrifiuron.

90} Bistrifuron®] £41.& HPLCE AR8-31
e ohe ) 2SIt
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o0 HPLC: Thermo Separation Products(tsp), HP1100
GI311A
Pump; Spectra System P4000, HP Quater-
nary Pump
Detector; Spectra System UV 3000, G1315A,
DAD
Column: Waters p-Bondapack C-18,
Phenomenex, Luna 5 p, C-18 column
Mobile phase: Methanol/water(90/10, 75/
25, v/v)
Flow rate: 1.0 m//min
Wavelength: 245 nm
Injection volume: 20 pl
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Bistrifluron 0.6 g 60 ml acetone®l| 531 ¥ 7 52| %
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7|15 ARgslol EEllth BXE 34 ok 07 g2 6719
microcolumn®l| 27zt 22435 3 247 B9 SRS S8
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Fig. 2. Apparatus arrangement for the determination of
solubility in water”.
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9] F22 10 ml9 AEe] 8 mI¢] n-hexanes H7hst &, %
B712 1087} F2(250 rpm)33laL, 4719 IS 23] yi=
o] 3§, F2AE Zol AATIAE n-hexaned A
3] A% H methanol 1 mIE 3L3le] HPLCE 2435159tk

Tl 53

7583 A8E& OECD Algwdel wel £33,
WS EPA 9 A §9) WEPOL Fusigich sleite) Al
of AHFE BE 871% Basl ARSI, SRS 4%
£ 0.22 um cellulose acetate filter systems F3}4|
A ARSI Bl Qg FFE wiAE] Hate] dFElE
TUR AHVIE & AdeelA AldEgl T, e FEE )
A7) 8 AR EAS AATIAE 582 purgedt F A
gd& TS F FIAY AFES SH3] S5k
£ 30 m/°] 0.4 ppm F5E9 bistriftluron €4 1 m/ X3
¥ methylene chloride 15 ml& 7}3t3 107} rotary-
shaker2 23131t} o] 3L 23] WHESLL, T 10 mi&
A7rek] F 33 s FESgYL FE2AE Ro} EEs)
3L #HF ¥9E 1 miE 3] HPLCE 3% #A3ich

7¥E8 oAMAIRE 50°C elA pH 4.0, 7.0, 9.09] 54
Ao 53 T A8 A= 50 ml §E] screw
cap tube®l 15 pg/IE ZAE AP ENS Y1 77 &
AT & F 50T incubatorel] Y1 0U# 543} 23]o] A3
ARE AFee] FreddF FY PHoR FF 24
33ith

7iEEE AEE 3709 A U pH ZZ(pH 4.0, 7.0,
9.0)3 2749 MZ T 25(20°C, 40T)elA St A
HE&A9] ZAIE bistrifluron TEHE2] {0131 15 ug/!
2 ZAIRIS L, AIZEAC] ol dAl E3ERA ot 23]
acetonitrile(FA]9] 0.3% F5)& A3t AlgEde 24
33ich

AR AEE 50 ml 8] screw cap tubed]] 15 ug/!
2 ZAE AlEEAL Al 45vE 397 4 F20C
£} 40C 9 incubatorell ¥ 94 A7+ HACR pH BE
3 et Ereddd FUS WHoE AEE FE
3le] HPLCE 4% #435ith
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3719 5732 OECD el we} 38y, 2 59
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ZAAD XAD-2 resinoX9] #2588 58S SJslo] viwt
& 521 AJFEZ(10 mg/1, 100 pl)& XAD-2 resindl| 47}s+
¥ 10 ml ethyl acetate® Fg7]oIA 1A1ZF (100 rpm)
a3, 3719 H42 23] HEESIh FEAS Bol 19k
% ¥ 1.0 m/ methanolZ 34319 HPLCZE %33tk

FAEE 24S 951 U-tubedl] HlEho] 521 AJHEA
(100 mg/1, 1.0 ml)& Y1, sand bath(135~145C)°lA]
AN 1 1/min)E 3217 <t Z8EHA XAD-2
resin tube®)] EA3ATE U-tubed] 53 2 XAD-2 resin
tube(BFHE A, 5oz Bt & FE2a8AEY 5
s aoR 35 AFEAEITE 719542 bistrifluron
0.6 g& 100 g AAtell TE F S|l AgFe] A g
AHAYS EAQ XAD-2 resin tube(B)E FA3 &, &
Z AolA 2520.1CE AAISHEA, AAMNAY FEE 9.9+
0.3 ml/min%] 272 7U7+ XAD-2 resin tubeoll £ 3}
k. XAD-2 resin tube(3 5 E 4, o2 B2 3,
FZ2A SN FU WHoR FF, FFEAEL

g 3 03
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T8 E8E A% 35S 16 ug/lolA 111£7%% 3,
7FEEE E4E A% 35EE 11613.6%% 0 1Y &3
< % 358 102+3%$ K Table 1).
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T8 BR3AT ANELEE 25T WP} lslen, &

Tubes for N, gas
Sorbent tube
(XAD-2 resin}

Quartz sand entrapped
With test material

Fig. 3. Apparatus for the determination of vapor pressure
by gas saturation method®.

Table 1. Recovery of bistrifluron from relevant test trials

Test trial Spiked level (#g) % Recovery*
Water Solubility 1.6x10? 1n1+7
Hydrolysis 4x10" 116 +3.6
Vapor Pressure 9.1x10" 102+3

*average with standard deviation of triplicate determi-
nation
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5 22~23 ml/hrE AEZAE WEARAY. 24 AlzhdR
AFT AHEAS F3 A7 bistrifluron] $FETE 18,
214MeME T H& FEE B oY, 48471 o)F o= 3
Fddlol st A%H 570 X748, 72, 96, 120, 1444]
ZHelre] 5]l 3044 ppbE bistrifluron? FE8)%
E A3 tHTable 2). 7] 557} v EA U2 o=
Chromosorb Well &% bistrifluron®] 2of L85 0] 1}
Zlo] ope} ZHe) okstA F2E Mg e 429 A
23 AE .
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ABAE A3} bistriflurond AMIZ AN = 715530
el AT BRHER WA o opde] NBE sk &
gker, 20C 9} 40T 2 pH 7.03% 9.0 Z7A0A & A HL 5
a5tk AP 23 Table 3) bistriflurond] 715523 k7]
(ti2)= 20T pH 7.0 ZUolX= A8 E3l7t A=, pH
9.094E 10.9%01%ch 40°C pH 7.0 A= 2069, pH
9.0014& 1.5Y0]3it) ol9} & AnE B o bistrifluron
< 7 zhME 7Rzt waA Qe g 2
THEAANE 7Rl £ wEA] o2 Bl g
o} o]g} o] A Bl S9N 7157t oA Y=
oMtEE W AEEA) 724 amide group(-N-C(=0)-C)

Table 2. Bistrifluron concentration in water after elapsed
time of solubilization experiment

Elapsed hrs Concentration (ppb)*
18 81.5+35
24 540+14
48 275+07
72 26.0+14
96 285+07
120 315+49
144 36.5+07

*Mean + error of duplicate determination

Table 3. Hydrolysis rate of bistrifluron

Temp. (C) pH* Rate constant (Kh) > (day)
40 >1yr
20 7.0 —EE >1yr
9.0 0.06329 10.9
40 >1yr
40 7.0 0.0014 20.6
9.0 0.01877 1.5

* Buffer mixtures of Clark and Lubs
*Hydrolysis was too slow to calculate
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Bistrifluron®] 5715 5745 A3 £ 8-84]3] A7(Table
4) 3FH-S] XAD-2 resinFol M= 64.0~88.4 pg, Ao
XAD-2 resinzoA+ bistrifluron®] AEH#] il 35
& 94+11%% THFE0] XAD-2 resino]l E2H0n, At
H-9] XAD-2 resinZolA& bistrifluron®] A& A ggith

Bistrifluron®] 5719 24L& Ju|A & 27} 2.43x10° torr
ojate] W 3oz ANtso] o] 7ted RoR odEHE
25C z71°14 9.940.3 ml/min9 flow rateZ A3 3}iTh
A% A3(Table 5) bistrifluron©] %4}, 3152} XAD-2 resin
T 25 #AE3A dskon, bistrifluron?] AEIA(50 ng)E
Hgsto] Ak <2.05x10° torrE bistrifluron®] 7|30
2 ARl 09 22 bistrifluron®] 571943 & of o] &
AL el EFAZ Yol ARSI Y& DDVPS F71%t
1.58x107 torr” B} 10°) A= F71¢k) @i, BEC] 27
ks kK Ao g 4&A diazinond Z71% 9.0x10° torr”
B} 10°4) F710] ol 3dte] 2Jair 37 ol JFS 1)
A 7FeAL v @E FoE AFHh

Table 4. Total recovered amount of bistrifluron from
XAD-2 resin trapped under sand bath with N, gas for
three hours

Recovered amount (ug)

Added
amount . XAD-2 tube % Recoveryb)
(12) Residue
# Upper Lower
14.9 774 ND”
96.3 11.8 88.4 ND 94+11
15.1 64.0 ND
UND: <50 ng

Yaverage with standard deviation of triplicate determi-

nation

Table 5. Vapor pressure of bistrifluron calculated from
the trapped amount in XAD-2 resin with 10 ml/ min
flow rate condition of N, gas during 7 days experiment

Flow rates _1rapped amount (ng) vy
of XAD-2 tube 8
N (x10™ torr)
283 Upper Lower total
95 NDY ND ND <212
99 ND ND ND <2.05
10.2 ND ND ND <1.98
UND: < 50 ng

P This values were calculated by ND (< 50 ng)
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FUellA &4, AekE /71904 A9 bistrifluron )
Ee3ek EAor 84, 7l al, S92 vl EPAS)
OECD ol F3to] S35tk 843 25C M 30 ppb
2 QS kR 97l 20°C oA 10.9Y(pH 9.0) ©]
3 pH 7.0 27X E 23 E3)7} k=E9lon, 40T oA
= 20.6%(pH 7.0), 1.5Y(pH 9.0) ©13t} A>2(25C)o)M 9
F71% F4L 8717k & bistrifluron©) A2ER] 2o} bis-
trifluron®] AEHA(50 ng)E A-g3lo] AAker <2.05x10°
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