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2 benfuracarblethyl N - [2,3-dihydro-2,2-dimethyl-
benzofuran -7 -yl oxycarbonyl = (methyl) aminothio ]-N -
isopropyl--alaninate]= ZZA oA carbofuran®. 2 A
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lidae), Wopbdl#|#(Elateridae), %5E7HAphididae), Lisso
rhoptrus oryzophilus, Plutella xylostella®} 28 8|32 A}
N71= Aoz oteiA gl Tomlin, 1997).
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carbofuran phenol, 3-hydroxy carbofuran, 3-hydroxy
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2 "Wr¥ciEdward9} Jepson, 1993).
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Fig. 1. Chemical structure of benfuracarb, a
procarbamate insecticide.
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Bradford(1976)¢] wWge] &3l  bovine serum
albuming standard® UV-Visible spectrophotometerE
ol-&5to} FHE 595 nmol| A ThlEl S A uksiolct.
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5000 gellA 1053t AH2eE sidlch A del 01%
dimethyl amino cinnamaldehyde 1 ml& 7t v},

540 nmolH FREES SAaAT
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&& Hypersii ODS, Ci(5 m, 125x4 mm)ojglom,
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Table 1. Inhibition of technical grade (90.2%), active ingredient and impurities of benfuracarb to detoxifying

enzymes
Benfuracarb
Enzyme — -
Technical grade (90.2%)  Active ingredient (99.2%) Impurities in technical grade
Lo (M)
Glutathion-S-transferase 97x10™ > 1.0x10” 1.8x10
Amidase 6.0x10° 4.3x10" 7.6x107

Table 2. Inhibition of glutathion-S-transferase and amidase by impurities in technical grade (90.2%)

IM 3 (90.6%) IM 4 (93.6%)

benfuracarb
Enzyme IM 2 (942% )
Glutathion-S-transferase 49x10*
Amidase 3.0x10™

Iso (M)
6.4x10* 2
53x10* 2

¥no inhibition
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Fig. 2 A chromatogram of impurities in technical
grade benfuracarb. Impurities were sepa-
rated from technical grade (90.2%) benfur-
acarb by column chromagraphy and prepa-
mrative liquid chromatography.
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Table 3. 'H-NMR, “C-NMR, and LC-MS data of IM 2 and IM 3 purified from technical grade benfuracarb

'H-NMR SC-NMR
Impuri i .
mpurity Chemical name (5, CDCl/TMS) (5, CDCla/TMS) LC-MS (m/z)
125 (d,6H), 1.25 12 (51C), 105 (d,20),
IM 2 ethyl-N-isopropylamino  (t4H), 2.75 (t2H), 33 32 (5,1C), 49 (5,10), 160 (M"), 159, 144,
propionate (t2H), 3.5~34 (m1H), 60 (s,1C), 61 {5,1C), 118, 102
425 (q.2H) 172 (s10)
. 115 (d,6H), 13 (t4H), 12 (s1C), 205 (d,20),
thyl-N- LN- .
M 3 fo:Zsulf;O%m'm r(ghi 27 (2H), 327 (2H), 32 (51C), 495 (51Q), 227 (M), 143, 102,
N PIOPY 3433 m1H), 415 60 (5,1C), 61 (51C), 101, 100

(q.2H)

172 (5,1C)

O H O
>\hl,/\/u\o/\ >\h:,+/\/[LO/\ C X"
H SCi

IM 2

IM 3

Fig. 3. Chemical structures of impurities IM 2 and IM 3 in benfuracarb.
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Inhibition of glutathion-S-transferase and amidase by impurities in technical grade benfuracarb
Chang-Sub Yum', Songmun Kim', Ji Sook Yi?, Jang-Hyun Hur"('Division of Biological Environment, Kangwon
National University, Chunchon 200-701, Kores, *Department of Chemistry, Kangwon National University, Chunchon

200-701, Korea)

Abstract : Objectives of this study were to determine if impurities in technical grade benfuracarb inhibit
glutathione-S-transferase and amidase and to identify structures of impurities in technical grade benfuracarb.
Technical grade benfuracarb, active ingredient, and impurity inhibited glutathione-S-transferase, and their Is
were 9.7x10% M, >1.0x10° M, 1.8x10* M, respectively. Such inhibition, however, was not higher than that
by ethacrynic acid, a selective inhibitor to GST. Technical grade benfuracarb, active ingredient, and impurity
also inhibited amidase, and their Isy were 6.0x10° M, 43x10* M, 7.6x10° M, respectively. Our results show
that the inhibition of both detoxifying enzymes by impurities in benfuracarb was 10-fold lower than that by
active ingredient, suggesting that both active ingredient and impurities are involved in the inhibition of both
detoxifying enzymes. Of four impurities (IM 1~4) that were separated from technical grade benfuracarb, IM
2 and IM 3 inhibited GST and amidase. Based on data from IR, 'H-NMR, "C-NMR and MS, it was

determined that IM 2 is
(chlorosulfenyl)aminopropionate.

ethyl-N-isopropylamino  propionate

and IM 3 is ethyl-N-isopropyl-N-
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