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1996 4 25
2005 11 29 1
2008 4 11

2008 6 2

0602005
2 112
2008 6 5 241
2008 9 19 25
2008 11 4 27
2009 3 30 49
2009 4 23 283
2009 4 23 5 22
2009 6 9
2009 6 11 289
113
2010 8 10 114
P
2
2016 10 6
2017 6 15
0615 5
115 139
2017 6 20 654
2017 8 30 67
2017 10 12 153
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1

7

* 2009 1 19
** 2009 4 10
*** 2009 4 28
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5.1 mg/kg
0.051 mg/kg

50 mg/kg
0.5 mg/kg

CAS No. 87674-68-8

CAS No. 163515-14-8

ADI

ARTD
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dimethenamid 1SO

P
dimethenamid-P 1SO

IUPAC
(RS)-2- -N-(2,4- -3- )-N-(2- -1-
)
(RS)-2-chloro-N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)acetamide
CAS No. 87674-68-8
(RS)-2- -N-(2,4- -3- )-N-(2- -1-
)
(RS)-2-chloro-N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)acetamide

IUPAC
(S)-2- -N-(2,4- -3- )-N-(2- -1-
)
(S5)-2-chloro-N-(2,4-dimethyl-3-thienyl)- NV-(2-methoxy-1-
methylethyl)acetamide
CAS No. 163515-14-8
2- -N-(2,4- -3- )-N-[(15)-2- -1-
]
2-chloro-N-(2,4-dimethyl-3-thienyl)-N-[(1S5)-2- methoxy-1-
methylethyl]acetamide

C12H18CINO2S
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4] 3
14C [thi-3-14C] 5
14C [thi-5-14C]
P 2 14C [thi-2-14C]
P 14C [thi-3-14C]
P 5 14C [thi-5-14C] P
mg/kg mg/g
/ 1 2
a.
Wistar 3 [thi-3-14C] 10
mg/kg [1.(1) 21
1,000 mg/kg [1.(D]
1
Cmax 025 3
72
T max 72 4
168
168
4
1
(mg/kg ) 10 1,000

10
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Tmax (hr) 48 72 72 4 48 72
Cmax (Mmg/Q) 5.45 9.83 18.9 18.1 586 434
Tz (hr) 255 334 359 294
AUCo-168 (hr mg/g) 807 1,400 2,810 2,260 | 87,700 | 62,000
Tmax
b.
[1.(1)) b.] 168
1
94.5% 92.8% 4
Wistar 3 [thi-3-14C]
2
1
168
4
2 mg/g
(malkg ) 1 168
(8.2) (7.0) (6.2) (5.6) (2.4)  (0.98)
(2.2) (2.1) (1.6) (0.82) (0.68)
(1.5) (1.1) (0.8) (0.45) (0.38) (0.31)
(0.72) (0.27) (0.18)
(0.12) (0.11)
(0.10)  (0.09) (0.08)
10 (0.07) (0.06)
(0.06) (0.04)
(14.3) (13.1) (7.5) (4.6) (1.8)
(10.9) (4.9) (4.7) (1.1) (0.75) (0.61)
(4.6) (4.5) (3.0) (0.55) (0.50)
(2.3) (2.0) (1.2) (0.49) (0.42) (0.23)
(1.2) (1.0) (1.0) (0.16) (0.14) (0.11)

11
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(0.11)
(0.08)

(0.10)
(0.09) (0.08)

(0.03)

1,000

(824)

(585)
(237)
(110)

(770)
(538)
(180)

(100)

(633)

(399)

(144)
(59)

(491)
(76)
(34)
(14)
(10)
(7) (7)

(191)
(55)
(28)
(13) (11)
(8 (8)
(5)

(83)
(48)
(23)

(4)

(98) (94)
(72) (58)
(31) (25)
(18) (18)
(13) (13)
(10)

(16)

(87)
(40)
(21)

(567)
(86)
(45)
(32)
(16)
(11)
(7)

(494)

(62)
(44)
(24)

(15)
(11)
(5)

(119)
(47)
(40)
(19)

(11)

(9)

(11)

[1.(1) a.

b.]

72

%TAR

(mg/kg

)

10

0.2

M2(3.3) M14(1.0) M13

M19(0.5) M1+M7 M18(0.4) M5 M12
M17(0.3) M3 M4(0.2) M6

M26(0.1) M9 M10 M11 M25

M30(<0.1) (23.7)

M16(0.9)

0.9

M16(2.9) M1+M7(2.7) M13(1.5) M14(1.4)
M23(1.3) M6(0.8) M10 M22(0.7)
M3(0.6) M19 M20 M18(0.5) M5
M21(0.4) M11(0.3) M8(0.2) M2 M15 M17
M25 M26 M30(<0.1) (37.9)

0.7

M2(6.4) M13(2.9) M14(2.2) M17(1.7)
M1+M7(1.6) M16(1.2) M5(1.1) M18(0.6)
M21(0.5) M6 M19(0.3) M10 M11 M12

M25(0.2) M3 M9 M30(0.1)
M26(<0.1) (24.0)

12
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(mg/kg

)

1.2

M16(3.3) M23(2.2) M13(1.9) M1+M7
M14(1.8) M18(0.5) M5 M19(0.4) M3
M6 M20 M21(0.3) M10 M11(0.2)
M22(0.1) M2 M17 M25 M26

M30(<0.1) (29.6)

0.2

M2(2.4) M16(1.1) M14(1.0) M13(0.9) M4
M21(0.5) M18(0.4) M1,+M7

M12(0.3) M5 M11 M19 M25 M30(0.2)

M3 M6 M10 M17(0.1) M9

M26(<0.1) (20.4)

2.1

M23(3.2) M16(2.4) M11(1.5) M14(0.9)
M18(0.7) M3(0.5) M5(0.4) M9(0.3) M6
M17 M19 M21 M22 M25(0.2) M1+M7
M10 M26 M30(0.1) M2(<0.1)

(40.4)

0.5

M1+M7(3.9) M2(3.4) M14(2.5) M13(2.3)
M17(1.9) M16(1.0) M25(0.9) M18
M21(0.7) M4 M5(0.6) M6(0.5)
M19(0.4) M10 M12(0.3) M3 M9 M11
M30(0.2) M26(0.1) (23.7)

0.8

M23(2.6) M1+M7(2.1) M16(1.3) M14(0.6)

M11(0.5) M18(0.4) M3 M6(0.3) M5 M21
M22(0.2) M10(0.1) M2 M15 M17 M19

M20 M25 M26 M30(<0.1)

(23.7)

1,000

M5(7.5) M1+M7(5.3) M2(5.0) M16(2.8)
M14(2.7) M17(2.5) M21 M18(0.9) M13
M19(0.5) M11 M12 M26(0.4)
M3(0.3) M30(0.2) M25(0.1) (23.7)

1.2

M16(2.0) M1+M7(0.6) M19(0.5) M6(0.4)

M5 M13 M14 M18 M21(0.3) M10

M23(0.2) M3 M22(0.1) M2 M11 M15

M17 M20 M25 M26 M30(<0.1)
(23.7)

0.2

M2(6.8) M1+M7(5.9) M5(5.0) M14(3.9)
M17(3.7) M16(1.7) M13(1.5) M4(1.1)
M18(0.9) M19(0.6) M12(0.5) M21
M8(0.3) M3 M10 M11 M30(0.2) M9
M25 M26(<0.1) (23.7)

1.3

M16(1.0) M1+M7(0.4) M6 M11(0.3) M3

M21(0.2) M5 M10 M13 M14 M22
M18(0.1) M2 M8 M15 M17 M19 M20
M23(<0.1) (23.7)

13
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(mg/kg

10

M2(3.7) M16(1.4) M14(0.9) M18(0.6)

M1+M7 M12(0.4) M13 M19(0.3)

M5 M17 M26(0.2) M11(0.1) M3 M25
M30(<0.1) (23.7)

1.4

M16(4.7) M1,7(2.9) M14(2.1) M 23(1.8)

M19(0.8) M3(0.5) M5(0.5) M18(0.4)

M6(0.3) M2 M12 M13 M15 M17 M25 M26
M30(<0.1) (23.7)

<0.1

M2(9.9) M1,7(2.7) M14(2.4) M13
M16(2.1) M5 M17(1.2) M18(1.1)
M12(0.7) M21(0.3) M11 M19(0.2) M3
M15 M26(0.1) M6 M8 M10 M25
M30(<0.1) (23.7)

1.1

M1+M7(4.5) M23 M16(1.7) M13(1.1)
M14(0.9) M6(0.6) M18 M19(0.3) M3
M5 M10(0.2) M2 M8 M12 M15 M17
M21 M25 M26 M30(<0.1)

(23.7)

10

<0.1

M5(6.0) M1+M7(5.0) M17(2.7) M21(2.0)

M4(1.8) M16 M23(0.7) M8(0.5) M14
M19(0.4) M11 M2(0.3) M18 M26

M30(0.2) M10(0.1) M9(<0.1)

(23.7)

<0.1

M1+M7(4.8) M17(3.2) M5(2.0) M21(1.8)

M4(1.3) M8(0.8) M2(0.7) M23(0.6)

M30(0.4) M16(0.3) M11(0.2) M14 M18 M19
M26(0.1) M10(<0.1) (23.7)

Wistar

97%TAR

S53%TAR

14

3/4

6 [thi-3-14C]

168 86%TAR

31%TAR
24

14
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11
12
13

14
15

16
17
18
19
20
21
22

4 %TAR
10 mg/kg 1,000 mg/kg 10 mg/kg
23.2 35.5 24.4 36.5 11.9 16.4 24.5 38.5
24 34.0 32.1 45.1 18.3 4.5 2.7 36.1 20.3
57.2 67.6 69.5 54.8 16.4 19.1 60.6 58.8
35.3 46.9 31.2 49.4 61.6 63.1 34.9 53.3
168 57.7 47.6 56.4 36.6 30.1 26.1 61.6 39.9
93.0 94.5 87.6 86.0 91.7 89.2 96.5 93.2
b.
Wistar 3
[thi-3-14C]
5
168 75%TAR 82%TAR
— 90% 24
4
5 %TAR
74.5 72.0
24 5.8 9.9
82.2 75.1
168 7.6 12.4
2.2 3.7
4.7 5.3
S
[1.(2) b.] 72
250 mg/kg [1.(2)]
94.0% 84.6%
117 139

15
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[1.(2) a. b.]

116 139

C-S

%TAR

(mgkg )

10

M25P(20.7) M34P(5.61) M17P(4.03)
M98P(3.40)

250

M98P(3.82) M96P(3.77) M95P(1.91)
M34P(1.07) M2P(0.945)
M93P/M91P(0.316) M36P(0.260)

1.482

M1P(5.21) M14P(2.02) M22P(2.02)
M82P(1.46) M83P(0.747)"

M25P(11.5) M17P(4.47) M34P(2.27)
M98P(0.916)

M96P(4.66) M95P(4.19) M17P(3.96)
M98P(3.55) M2P(1.44) M34P(0.888)
M36P(0.714) M93P/M91P(0.435)

1.902

M22P(4.07) M1P(2.63) M83P(1.33)®
M14P(0.945)

12 96
30

a M67P

SD

72 96

40.9%TAR

168

10

0 148 12 120
0 18 0

[thi-5-14C] P

120

54.9%TAR 46.4%TAR

16
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1 32.2%TAR 116 139
2
3 7 %TAR
0O 6 2.36 NA 3.53 NA
6 12 5.00 0.45 6.14 0.09
12 24 10.0 18.6 17.1 9.63
24 48 14.0 18.3 19.1 17.4
48 72 4.66 5.46 4.70 3.65
72 96 2.54 1.81 2.04 0.74
96 120 1.29 0.93 1.32 0.46
120 144 0.55 0.54 0.87 0.26
144 168 0.46 0.32 NA NA
40.9 46.4 54.9 32.2
2.05 2.37
89.4 89.4
4 NA
5
6 b.
7 SD 3 [thi-5-14C]
8 P
9
10 72 8
11 3
12 68.4%TAR 117 139
13
14 8 72 %TAR
mg/kg 10 250
78.3 50.3
13.1 30.3
4.36 3.76
0.25 1.10
1.93 2.91
15
16 invitro S
17 Wistar 125 25 37.5 50 mM
18 [thi-3-14C] [thi-3-14C] P
19 in vitro
20 S 9

17
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[thi-3-14C] M4 M7 M25
M33 M34 M35 2 M36 3
In vitro
in vivo
56.8% 96.5% S 46.0%
76.5%
S in vitro S
88
9 S
HPLC
M4 M25 M33 M35 isoM35a M36
9.9 28.4 8.8 23.0 15.6 6.7 7.5
S 8.5 31.9 9.3 15.7 20.3 6.7 7.8
a M35
M27 M31 M32
SD 5 [thi-3-14C]
1 100 mg/kg 3
M27 M31 M27
M32 6
In vitro
/
[/ S9 NADPH GSH FAD
[thi-3-14C]
in vitro /

18
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M2 M17/24 M25 M27 M30 M3l

M32 In vitro
M24 M17 M25 M30
M32
7
or / S9
[1.(1) a.]
168
8
Wistar 6 0 25 100
200 400 mg/kg / 4
[thi-3-14C] 37
15
[1.(6) 1

19
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ICR 5 [thi-3-14C] 1
100 mg/kg 96
10 11
100 mg/kg
M27 M31
9
10 %TAR
1 mg/kg 100 mg/kg

44.0 46.3 59.6 59.9

47.3 42.1 33.6 28.3

1.7 2.9 1.0 0.6

93.0 91.3 94.2 88.8

11 %TRR
1 mg/kg 100 mg/kg
M27 0.060 0.25 0.096 0.25
M31 0.25 0.25 0.24 0.40
S
Wistar 16 [thi-3-14C]
0.2 2.2 21 mg/kg
[thi-3-14C] P S 0.2 1.8 17 mg/kg
4 8

8 72 12
Frontier 6.0 18%TAR

20
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S 27%TAR
S
S
10
12 8 72 %TAR
S
ma/kg 0.22 2.22 21a 21b 0.2b 1.8 17b
8.9 4.2 3.9 11.6 5.0 10.6 8.4
5.4 3.2 3.5 10.6 6.3 10.9 11.0
0.2 0.2 0.2 0.3 0.4 0.4 0.3
0.5 0.3 0.2 0.6 0.4 1.3 0.6
0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.1 0.0 0.0 0.1 0.0 0.1 0.0
0.3 0.2 0.1 0.2 0.3 0.3 0.2
2.8 1.5 1.3 3.0 2.7 3.8 2.8
18.2 9.6 9.1 25.8 15.2 27.3 23.3
Frontier 6.0
b BAS 656 07 H
in vitro
Wistar 3
3 [thi-3-14C] 5 20
80 mg/mL
0O 8 1%
0 24
2.9% 2.4% 11
in vitro
Wistar 10
10 [thi-3-14C]
04 4 40 mg/mL
24 40%
4
40 mg/mL 80% 0.4 mg/mL
26% 12

21
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1 [thi-3-14C] 8.9 mg/kg
/ 223 mg/kg 4
7
13
14
36%TAR
2.3%TAR 3
0.98 mg/g
1 [thi-3-14C] 10 mg/kg
/ 250 mg/kg 5
50%TAR 28%TAR
0.09%TAR
10%TRR M7 M17
M25 1.0 mg/g
M7 2.4 mglg M22 1.0 mg/g M25 1.2 mg/g
143 144
13
%TAR mg/g %TAR
7 0.51
24 0.17
2 7 0.90
24 0.69
3 7 0.98
24 0.62
4 7 0.59
0.022 0.09
a 0.75 16.6 -
a 0.08 9.92 -
a 0.05 0.97 -
a 1.36 0.97 -
b 27.3 59.2
8.94 28.1
38.5 87.3

22
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1 a 79 4 7
2 b 3
3 c 5
4 /
5 -
6
7 14
%TRR | mg/g | %TRR | mg/g | %TRR | mg/g | %TRR | mg/g | %TRR | mg/g
M7 24.1 2.39 ND ND ND ND ND ND 24.3 0.24
M17 8.9 0.89 2.7 0.45 5.2 0.05 11.4 0.11 54 0.05
M22 ND ND 6.1 1.02 ND ND ND ND ND ND
M24 5.2 0.52 2.2 0.37 7.9 0.07 8.3 0.08 2.1 0.02
M25 1.2 0.12 7.2 1.2 11.2 0.11 14.2 0.14 2.6 0.03
47.1 4.68 62.4 10.4 31.6 0.3 45.8 0.45 41.2 0.43
86.6 8.59 80.6 13.4 55.9 0.53 79.7 0.77 75.6 0.73
8 ND
9
10
11 3 [thi-3-14C] 10 mg/kg /
12 167 mg/kg 4
13 7
14
15 TT%TAR
16 0.5%TAR 0.3%TAR 0.4%TAR
17 0.07%TAR 0.02%TAR
18 1 0.19 mg/g 4 0.3 mg/g
19 0.01 0.62 mg/g
20 0.29 0.45 0.58 8.3 mg/g
21 0.1 mg/g 36%TRR
22 M3 0.43 mg/g 5%TRR M8 0.65 mg/g 7.8%TRR
23 21
24 10%TRR 143 144
25
26
27
28
29 O-
30

23
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1 [thi-3-14C]
1,680 g ai/ha 4,480 g ai/ha
50 116 130
15
16
50
0.7%TAR
90%TRR
M23 M26
M27 M30 M31 M32 10%TRR
30
10%TRR 0.05 mg/kg
0.01 mg/kg
13
15
mg/kg %TRR mg/kg %TRR
50 0.308 100 0.752 100
0.403 96.7 1.120 96.2
116 0.012 0.9 0.039 1.0
0.021 2.4 0.051 2.8
0.504 91.8 1.600 91.5
130 0.021 1.9 0.056 1.9
0.022 6.3 0.059 6.5
16 %TRR
M23 M26 M27 M30 M31 M32 a
50
ND 3.6 2.3 6.1 1.6 1.7 3.7 64.4
116 ND 0.6 1.2 7.4 3.7 2.9 0.6 69.5

24
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130 ND 1.4b 2.5 2.0 0.7 5.6 76.2
ND
a M32 M9 M11
b M23 M26
¢ 10%TRR 0.05 mg/kg 30
1 [thi-3-14C]
1,680 g ai/ha 3,370 g ai/ha
49 100 118
17
18
49 100 118
M23 M27 M30 M31 10%TRR
30
S%TRR 0.02 mg/kg
14
17
mg/kg %TRR mg/kg %TRR
49 2.16 100 3.72 100
100 1.86 95.3 2.94 93.7
0.092 4.7 0.196 6.3
2.12 58.3 2.37 54.9
118 0.24 5.6 0.483 4.1
2.64 36.2 5.08 38.3
18 %TRR
M23 M27 M30+M31 a
49 ND 16.8 7.0 6.0 52.5
100 ND 5.3 10.6 7.8 61.9
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118 ND 3.7 7.5 11.7 56.0
ND
a 5%TRR 0.02 mg/kg 30
S
Pioneer 9091
[thi-2-14C] P [thi-5-14C] P 1,000 g ai/ha
119
19
2.82 mg/kg
3 4 70.2%TRR
47.1%TRR 38.0%TRR
25.6%TRR
P
13.2%TRR 51.7%TRR M27P 10%TRR
M11P M14P M23P M26P M30P M31P
M40P M50P M51P M81P 10%TRR
118 139
19 %TRR
(mg/kg) P
M27P(12.4) M14P/M30P/ (5.2) M81P(3.6)
2.82 ND M23P/M51P(2.1) M26P/M11P(1.5) M40P(1.3)
M31P(1.0) MS50P(0.7) 3(13.2)
0.648 ND 3(51.2)
0.719 ND M23P/M51P(1.9) M14P/M30P/ (1.2)
M27P(1.1) M31P(0.8) 3(51.7)
0.666 ND M27P(2.6) M81P(1.7) M31P(1.6) M14P/M30P/
(1.2) M23P/M51P(0.7) 3(29.4)
ND
GALA [thi-3-14C]
450 g ai/ha 3
9 12 1,350 g ai/ha 900 1,800 g ai/ha
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4 8 21 5,400 g ai/ha
126
105
20
M23 M27 M28 M29
M27 M29 M30 10%TRR
50
10%TRR 15
20 %TRR
M23 M27 M28 M29 M30
(mg/kg)
0.078 ND 1.1 6.0 2.3 5.7 ND 61.2
0.284 ND ND 6.5 ND 1.0 9.4 75.1
ND
a 10%TRR 50
P
b-
2.(1) (2)
1 [thi-3-14C] 141
322 332
0.01 0.06 mg/kg
0.12 0.17 mg/kg
1 2 2
1 2.6
2 3
M27
12.5%TRR M30 10.7%TRR
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M23 4.3%TRR 0.01
mg/kg 143 144
[thi-3-14C] 2.93 mg/kg
2.36 mg/kg HgCl2
25 365
21
22
HgCl;
365
2.2%TAR M23 14CO0O2
M23 90 14. 8% TAR
14C02
365 17.7%TAR 365
22.3%TAR M27 Fr.1B Fr.4
M27 M23
10%TAR
38
16
21
HgCl>
NTAR mg/kg %TAR mg/kg
0 98.1 2.25 87.6 2.01
365 51.6 1.18 79.5 1.82
22
0 90 365
%TAR | mg/kg | %TAR | mg/kg | %TAR | mg/kg
100 2.29 18.3 0.42 2.2 0.05
M23 0.9 0.02 14.8 0.34 6.6 0.15
M27 Fr.1B a 1.1 0.03 6.1 0.14 7.4 0.17
Fr.4° 0.2 0.01 5.9 0.14 4.6 0.11
14CO2 6.1 0.14 17.7 0.41

28
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a Fr.lB M27
b Fr.4 M23

[thi-3-14C]

P S

182
S

55% 21.9%TAR
182

M32
10%TAR

89

23

1.5%TAR 1.6%TAR 0.023 0.025 mg/kg

S

[thi-3-14C]

1.9 mg/kg 1,400 g ai/ha
23+ 1 182
5

23

M11 M23 M26 M27 M30 M3l
10%TAR
SUTAR

182

30%TAR

10

14CO2

14CO2

%TAR | mg/kg | %TAR

mg/kg

%TAR

mg/kg | % TAR | mg/kg | % TAR

mg/kg

28.5 | 0.455 | 26.8

0.427

8.0

0.128 | 21.9 | 0.350 9.6

0.153

29.2 | 0.465 | 24.8

0.396

7.6

0.120 | 21.9 | 0.350 | 10.4

0.165

26
27
28
29
30
31
32
33
34

[thi-3-14C]

2.36 mg/kg
30

58 93

24

92.8%TAR

29

2.93 mg/kg
25
93

30 97.6%TAR
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1
2 93
3 36.2%TAR M23 M23
4 93 8. 7%TAR 14C0O2
5 93 3.3%TAR 93
6 19.2%TAR
7 53.8
8 17
9
10 24 %TAR
11
0 30 58 93
%TAR | mg/kg | %TAR | mg/kg | %TAR | mg/kg | %TAR | mg/kg
100 =29 55.9 1.28 45.0 1.03 36.2 0.83
2.29
M23 0.9 0.02 3.9 0.09 7.4 0.17 8.7 0.20
M27 Fr.1Ba2| 1.1 0.03 2.2 0.05 2.4 0.06 3.5 0.06
Fr.4»b 0.2 0.01 2.0 0.05 3.0 0.07 2.4 0.06
14CO2 1.5 0.04 2.0 0.05 3.3 0.08
12
13 a Fr.1B M27
14 b Fr.4 M23
15
0 mg/kg
16
17 S
18 [thi-3-14C] [thi-3-14C]
19 P 1.9 mg/kg 1,400 g ai/ha
20 22+ 1 23 783 W/m?2
21 743 W/m2 S 300 800 nm
22
23 S 23
24 57.6%TAR 64.3%TAR
25 14CO2 23 S 12.3%TAR
26 10.1%TAR
27 10%TAR
28 S 29.9 44.7

30
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40° 40 56.8
90
4
Freundlich Kads 05 1.0
Koe 32 87
S
5
5
Freundlich Kads
KadsOC Kdes
Kdes,. 25 91 92
25
Kads KadsOc Kdes KdesOC
1.23 13.5 90 474 2.40 20.9 110 609
0.72 3.02 105 247 1.40 3.89 138 357
3.34 58.0 4.19 4.98 72.5 86.2
pH 4 pH 7 pH 9
1 mg/mL
25+ 1 6
pH4 9
19
S
pH 5 pH 7 pH 9
[thi-3-14C] P 100 mg/mL
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25+ 1 31

= pH 5 9

30
93
pH 7 [thi-3-14C] 100
mg/mL 25 19
855 W/m?2 300 800 nm
19 42. 7% TAR
14CO2 19 7.8%TAR
M-PC1 M3 M9 M11
1.9%TAR
4%TAR
16.4 40° 23.9
20
pH 6.94 pH 7.21
1.5 mg/mL
25 7 25.4 27.6 W/m2 310
400 nm 25 3 27.1
29.5 W/m?2 310 400 nm
7 T4%TAR
333
3 26%TAR 36
21
S
pH 7.4 [thi-5-14C]
[thi-5-14C] P 5mg/mL 25+ 2
17 597 W/m?2 300 800 nm
S 17
24 A%TAR 29.8%TAR 14CO:
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17 35.1%TAR
26.9%TAR M11 M15 M15
M11 M15
8 15.9%TAR
10%TAR
21.9%TAR S 20.6%TAR
10%TAR
S 8 9 8.5
35° 67
22
S
pH 7 [thi-3-14C] P 99.8 mg/mL
25+ 0.5 16 1,100
W/m?2 300 800 nm
16 43.5%TAR
14CO2 16 6.5%TAR
M-PC1 M3 M9 M11
1.8%TAR
5%TAR
13.7 40° 25.7
S
94
M23
26
M23 0.04 mg/kg
23
26

1)

33
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1.35 mg/kg 10 14
26 28
1,140 g 7 20
ai/ha 8 11
1 1)
2
3
4 S
5 M27
6 3
7 M23 M27
8 24 119 138 139
9
10
11
12
13
14
15 27 25 29
16
17 27
mg/k
R L
2,000 mg/kg
ICR 0 60 200
(rwin ) 4 600 2,000 60 200 600 mg/kg
¢ )
200 mg/kg
1,500 mg/kg
300 mg/kg
ICR 5 0 60 300
5 1,500 60 300 1,500 mg/kg
¢ e 2 300
mg/kg

34
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(mg/kg )
Ik
( ) |(makg | MO D
30 mg/kg
03715 3 mg/kg
SD 2 30 3
( )P
2,000 mg/kg
ICR 0 16 80 5
10 | 400 2,000 80 400 400 mg/kg
(e
Wistar 0 60 300 1,500 mg/kg
10 1,500 300 1,500 PT APTT
«C )®
1 200 »° 20%
2 400
3
4
5 S
6 P S
7 28
8
9 S S
10 95
11
12 28 S
(mg/kg ) | (mg/kg ) | (mg/kg )
1,500 mg/kg
500 mg/kg
S 0
(Irwin ) SD 5 |150 500 150 500
1,500
4
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a
(mglkg ) | (mg/kg ) | (mglkg )
/
0 1,500 1,500
1,500 mg/kg
s 0
Te0 500 150 500
1500 500 1,500
ICR 3 ,
3
2
500 mg/kg
0 1,500 1,500
2
S 0 1,5:(3)0 mg/kg
. 150 500 500 1,500
5 |1,500
1
0 1,500 1,500
S 0 1,500 mg/kg
150 500 500 1,500
ICR 1,500
5
0 1,500 1,500
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a
(mglkg ) | (mgikg ) | (maikg )
1,500 mg/kg
S 0 4
150 500 500 1,500
SD 1,500
5
2
0 1,500 1,500
1,500 mg/kg
s 0
150 500 150 500 500 mg/kg
1,500 /
SD :
0 1,500 1,500
S 0
150 500 1,500
Sb 5 |1,500
0 1,500 1,500
a 0.5%CMC-Na
29 30 44
29
LDso (mg/kg )
1.000 1,600 2,500
. 4,000 mg/kg
a W'Star5 2.360 4,000 mg/kg
2,500 mg/kg

37
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LDso (mg/kg

)

1,600 mg/kg
1,000 mg/kg

2,500 mg/kg

Wistar
5

2,100

1,000 1,600 2,500
4,000 mg/kg
4,000 mg/kg
2,500 mg/kg

1,600 mg/kg
1,000 mg/kg

1,600 mg/kg

SD

371 427

150 300 600
mg/kg
600 mg/kg

300 mg/kg

150 mg/kg

300 mg/kg
600 mg/kg

SD

2,140 1,300

1,000 2,000
3,000 mg/kg
3,000 mg/kg

2,000 mg/kg
/

2,000 mg/kg
1,000 mg/kg

2,000 mg/kg
1,000 mg/kg

SD

451 501

310 620 1,250
mg/kg
620 mg/kg

/

310 mg/kg
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LDso (mg/kg

)

310 mg/kg
620 mg/kg

Wistar

500

470 510 770 mg/kg
770 mg/kg
470 mg/kg

510 mg/kg

Wistar

1,250 1,250

1,030 2,030
820 1,240

2,960
mg/kg

2,050 mg/kg
1,030 mg/kg 820
mg/kg

1,030 mg/kg
1,240 mg/kg

NMRI

3,170

500 1,250 2,000
5,000 mg/kg
5,000 mg/kg

2,000 mg/kg
500 mg/kg

500 mg/kg

5,000 mg/kg

NMRI

2,360

500 1,250 2,000
5,000 mg/kg
5,000 mg/kg
1,250 mg/kg
500 mg/kg

1,250 mg/kg

NZW

998 998

850 907 967 1,031
1,100 mg/kg
1,031 mg/kg
967 mg/kg

967 mg/kg
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LDso (mg/kg )
907 mg/kg
907 mg/kg
850 mg/kg
850 mg/kg
907 mg/kg
. | Wistar >2.380 | >2,380
. Wlstar5 ~2.000
1)
o | NZW >2.000 >2.000
2)
o | NZW >2,000 >2,000
>4.99 >4.99
. Wistar ~6.6 ~6.6
a 200 b c
1 41 2) 42
M23 M27
30 45 46
30
LDso mg/kg
D
M23 S 5 >5,000 >5,000
D
M27 S 5 >5,000 >5,000
S
P S
31 96 98 120 139
31 S

40
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LDso (mg/kg )
350 400 500
mg/kg
500 mg/kg
400 mg/kg
D 429 531
5
350 mg/kg
400 mg/kg
500 mg/kg
NZW 5 >2,000 >2,000
LCso (mg/L)
SD /
3) >2.2 >2.2
Wistar . >5.16 >5.16 1
S
Wistar 10 0
60 200 600 mg/kg 1%CMC
32
600 mg/kg
600 mg/kg 200
mg/kg 121 139
32 S
600 mg/kg 600 mg/kg a
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200 mg/kg
NZW
47 52
DUHA Ibm:GOHI
Maximization DUHA
Ibm:GOHI
53 54
S
NZW
99 100
Hartley Buehler
101
90
SD 10 0 50 150 500
1,500 3,000 ppm 33 90
3,000 ppm 90
33 90
1,500 3,000
50 m 150 m 500 m ’ ’
pp pp pp ppm ppm
3.5 10.0 33.5 98.0 204
mg/kg / 3.9 11.8 40.1 119 238

34
1,500 ppm
500 ppm 33.5 mg/kg

42
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40.1 mg/kg / 4
55
34 90
3,000 ppm Alb Glob
GGT Glob
T.Chol GGT
2
1,500 ppm 0 0
13 13
TP TP
T.Chol
500 ppm
90 S
SD 10 0 500 1,500
3,000 ppm 35 90
35 90 S
500 ppm 1,500 ppm 3,000 ppm
37 110 222
mg/kg / 40 125 256
36
3,000 ppm 3 1,500 ppm
4 500 ppm
14.(1)
1,500 ppm
500 ppm 37 mg/kg / 40 mg/kg /
102
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36 90 S
3,000 ppm APTT APTT
T.Chol
1,500 ppm 1
GGT
500 ppm
90 >
ICR 12 0 300 700
2,000 5,000 ppm 37 90
300 5,000
ppm
37 90
300 ppm 700 ppm 2,000 ppm | 5,000 ppm
45.9 105 301 805
mg/kg / 59.5 137 383 972
5,000 ppm 2,000 ppm
5,000 ppm
1
700 ppm 2,000 ppm
145
90
4 0 100 750
2,000 ppm 38 90




© 00 N O 0o WD

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

2017/10/12 153

38 90
100 ppm 750 ppm 2,000 ppm
4.72 33.6 89.6
mg/kg / 4.98 39.7 87.4
39
750 ppm
100 ppm
4.72 mg/kg / 4.98 mg/kg /
56
39 90
2,000 ppm T.Chol
13 ALP
750 ppm 0
13
100 ppm
90 S
Wistar 10 0 300 1,000
4,500 ppm 40 90
40 90 S
300 ppm 1,000 ppm 4,500 ppm
19 63 323
mg/kg / 23 71 390
4,500 ppm
4,500 ppm
2
1,000 ppm 63 mg/kg 71 mg/kg
/
122 139
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21

NZW 5 0 50 150
500 mg/kg / 21
50 mg/kg /
500 mg/kg /
57
21
NZW 5 0 1,190 mg/kg
/ 21
1,190 mg/kg /
1,190 mg/kg /
58
28 M23P
Wistar 5 M23P 0 1,200
4,000 12,000 ppm 41 28
41 28 M23P
1,200 ppm 4,000 ppm 12,000 ppm
106 357 1,390
mg/kg / 106 349 1,060
12,000 ppm TG
12,000 ppm

1,390 mg/kg /
127 139

1,060 mg/kg /
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28 M27
Wistar 5 M27 0 1,200
4,000 12,000 ppm 42 28
42 28 M27
1,200 ppm 4,000 ppm 12,000 ppm
99 364 1,060
mg/kg / 144 341 1,250
12,000 ppm
1,060 mg/kg / 1,250 mg/kg /
128 138 139
28 M31
Wistar 5 M31 0 1,200
4,000 12,000 ppm 43 28
43 28 M31
1,200 ppm 4,000 ppm 12,000 ppm
108 342 1,070
mg/kg / 111 352 1,140
12,000 ppm
1,070 mg/kg / 1,140 mg/kg /
129 138 139
1
4 0 50 250
1,250 ppm 44 1
44 1
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50 ppm 250 ppm 1,250 ppm
1.9 10.1 48.7
mg/kg / 2.1 9.1 49.3
45
1,250 ppm
250 ppm 10.1 mg/kg /
mg/kg / 59
45 1
1,250 ppm 0 0
52 52
ALP T.Chol ALP
250 ppm
2 /
SD 50 20
0 100 700 1,500 ppm
46 2 /
46 2 /
100 ppm 700 ppm 1,500 ppm
5.1 36.0 80.0
mg/kg / 6.8 49.0 109
700 ppm
14.(1)
— Fisher

48
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700 ppm
100 ppm 5.1 mg/kg /
6.8 mg/kg /
60
47 2 /
1,500 ppm T.Chol
GGT
700 ppm 0 0
80 80
100 ppm
94
ICR 52 0 30
300 1,500 3,000 ppm 48
94
3,000 ppm 16
48 94
30 ppm 300 ppm 1,500 ppm 3,000 ppm
3.8 40.8 205 431
mg/kg / 4.1 40.1 200 411
49
300 1,500 ppm 300 ppm
1,500 ppm
300 ppm 40.8 mg/kg /

40.1 mg/kg /
61

49 94

49
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3,000 ppm
1,500 ppm 0 52 0 52
300 ppm
2
Wistar 25 0 100 500
2,000 ppm 50 2
50 2
100 ppm 500 ppm 2,000 ppm
P 6.9 34.1 138
9.1 44.1 175
mg/kg / F 6.7 33.9 142
' 8.6 44.2 177
51
Fi1 500 ppm
14.(1)
2,000 ppm P Fi1
2,000 ppm Fi1
F2
500 ppm P 34.1 mg/kg / P 44.1 mg/kg /
Fi1 33.9 mg/kg Fi1 44.2 mg/kg /
62
51 2
Fi1 Fi1 F
2,000 ppm

22

50
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36
500 ppm
2,000 ppm
500 ppm
SD 25 6 15 0 50
215 425 mg/kg / 0.5%CMC
215 mg/kg / 425
mg/kg / 7 215 mg/kg / 9
9 6 9
425 mg/kg /
50 mg/kg /
215 mg/kg /
63
S
SD 25 6 15 25
150 300 mg/kg / 0.5%CMC
52
150 mg/kg /
150 mg/kg /
25 mg/kg /
103
52 S
300 mg/kg / 6
6

51
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9
150 mg/kg / 9
6 9
25 mg/kg /
NZW 20 6 18 0 37.5
75 150 mg/kg / 0.5%CMC
150 mg/kg / / 2
26 28
75 mg/kg /
150 mg/kg /
64
DNA
V79 Hgprt
CHO
in vitro UDS
in vivo UDS
53
Fischer in vitro UDS
Wistar
65
79
53

n DNA Bacillus subtilis 678 21,700 mg/
vitro H-17 M-45 (+/-S9)

52
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Salmonella (1+O/_ 859(30 mg/
typhimurium
TA98 TA100 ?_089)6'500 mg/
TAISSS TAISST 165" 10,000 noy
(+S9)
Escherichia coli 39 1,250 mg/
WP2 uvrA (+/-S9)
33 333 mg/mL (+/-S9)
V79
Hgprt
10 100 mg/mL (-S9)
CHO 150 400 mg/mL (+S9)
Wistar 1.19 119 mg/mL
UDS Fischer 0.025 10 mg/mL
Wistar 0.0128 1,000 mg/mL
UDS Fischer 3 158 500 mg/kg
710 mg/kg /
ICR 1 1
5 2 2 24 48
in
vivo NMRI 1,000 mg/kg
5 24 48 72
SD 275 550 1,100 mg/kg
40~75
+/-S9
Wistar in vitro UDS
M23 M27 M32
V79 Hgprt
54 81

86 131 138 139

54
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S. typhimurium 250 4,000 mg/
TA98 TA102 (+/-S9)
TA1535 TA1537
in S. typhimurium 313 5,000 mg/
Vitro TA100 (+/-S9)
M23 84.4 2,700 mg/mL
V79 (+/-S9)
Hgprt
n NMRI 75 150 300 mg/kg
vivo 6
S. typhimurium 313 5,000 mg/
TA98 TA100 TA102 | (+/-S9)
in TA1535 TA1537
Vitro 106 3,400 mg/mL
M27 V79 (+/-S9)
Hgprt
. NMRI 500 1,000 2,000
n 6 mg/kg
vivo g
S. typhimurium 33 2,800
in TA98 TA100 mg/ (+/-S9)
M32 Vitro TA1535 TA1537
E. coli 33 333 mg/
WP2 uvrA (+/-S9)
+/-S9
S
CHO
CHO
in vitro UDS
55
P 104 111
123 125 139
55 S

in
vitro

S. typhimurium
TA98 TA100 TA1535

100 5,000 mg/
(+/-S9)

TA100

54
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TA1537
E. coli WP2uvrA

TA1537 -S9
E. coli WP2uvrA
S. typhimurium 20 5,000 mg/
TA98 TA100 TA1535 (+/-S9)
TA1537
E. coli WP2uvrA
S. typhimurium 4 5,000 mg/
TA98 TA100 TA1535 (+/-S9)

S. typhimurium TAL100

100 5,000 mg/

TA1537
E. coli WP2uvrA

(-S9)
S. typhimurium 33 5,200 mg/
TA98 TA100 TA1535 (+/-S9)

100 400 mg/mL (-S9)

CHO 100 450 mg/mL (+S9)
Hgprt
6.25 400 mg/mL (-S9)
L5178Y TK+- 3.13 200 mg/mL (+S9)
4
3.13 200 mg/mL (-S9)
24
15 120 mg/mL (-S9)
CHO 63 500 mg/mL (+S9)
UDS 7.8 125 mg/mL
ICR 103 205 410 mg/kg
in 15
vivo NMRI 125 250 500 mg/kg
7
+/-S9

(S TA100 -S9

M30P

CHO

55

M31P
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V79
CHO in vitro in vivo
56
M30P CHO in vitro
in vivo M31P
130 137 139
56 S
S. typhimurium 33 5,000 mg/
TA98 TA100
TA1535 TA1537 (+/-S9)
E. coli
in WP2 uvrA
vitro 239 3,820 mg/mL
M30P L5178Y TK+- (+/-S9)
955 1,910 3,820 _s9
V79 mg/mL
(+/-S9)
. NMRI 500 1,000 2,000
n mg/kg
vivo 7 14
S. typhimurium 20 5,000 mg/
TA98 TA100
TA1535 TA1537 (+/-S9)
E. coli
WP2 uvrA
n 219 3,500 mg/mL
M31P vitro CHO (-S9)
219 3,500 mg/mL
Hoprt 250 3,500 mg/mL
(+S9)
219 3,500 mg/mL
V79 (+/-S9)
+/-S9
* 10 mM
SD 6 0 25 100 200 400 mg/kg
/ 4 P450 EROD
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PROD NCPR UDPGT GSH GST
400 mg/kg /
57
100 mg/kg /
P450 EROD 400 mg/kg /
UDPGT 200 mg/kg / PROD 100 mg/kg
NCPR
GSH GST
4
200 mag/kg / PROD 6.61
400 mg/kg / EROD 2.49
UDPGT 1.87
Constitutive Androstane Receptor CAR
87
57
(mglkg [ ) | O 25 100 200 400
0.902 0.942 1.20 1.25 1.397
P450 (nmol/mg)
+ 0.092 | + 0.153 + 0.22 + 0.27 + 0.26
. 13.1 14.4 28.8 30.6 32.6'
A | EROD (pmol/min/mg)
+ 6.2 + 75 + 19.7 + 18.8 + 19.1
. 3.89 5.74 14.8* 25.7" 22.0™
PROD (pmol/min/mg)
+ 2.07 + 1.81 + 50 + 11.1 + 4.2

57
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. 135 172* 200" 220" 326™

NCPR (nmol/min/mg) L 12 £ 29 + 44 + 53 : 53

. 47.9 55.5 55.6 66.8" 89.6™"

UDPGT (mmol/min/mg) £ 106 +14.0 + 115 + 38 £ 78
27.1 26.3 25.0 28.3 18.2

. GSH (nmol/mg) £67 | +40 | +68 | +82 | +48
. 0.841 0.996" 1.24* 1.56™ 2.12*

GST (mmol/min/mg) + 0.081 | £ 0.098 + 0.19 + 0.29 + 0.42

0.887 0.998
P450 (nmol/mg) + 0.137 + 0.234
9.05 17.2'
EROD I/mi
(pmolimin/mg) |, ) gq 9.1
3.84 5.82*
A | PROD (pmol/min/mg)
+1.14 + 1.25
NCPR (nmol/min/mg) 155 199"
* 24 + 32
26.7 48.3
UDPGT (mmol/min/mg) £ 39 £ 929
37.1 43.2
GSH (nmol/mg) +48 £ 82
5 t 4. + 8.
0.984 1.71™
GST I/mi
ST (nmol/min/mg) + 0.158 + 0.36
+ SD
A B
ANOVA+Dunnett *p<0.05 ™ p<0.01
Kruskal-Wallis+Mann-Whitney " p<0.05
/
28 S
C57BL/6JR] 8 S
0 500 1,500 4,000 ppm 58
7 SRBC 28
58 28 S
500 ppm 1,500 ppm 4,000 ppm
ma/kg / 120 385 1,170
1,500 ppm
SRBC IgM

58
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139

Balb/c-3T3

59

59

80

Balb/c-3T3

15 100 mg/mL

+S9

59

126
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14C
94.5% 92.8%
168 86%TAR 97%TAR
168 75%TAR 82%TAR
90% 24
1
168
M1 M2 M25 14C
P S
14C
10%TRR M7 M17
M25
14C
M23 M27 M30 M31 10%TRR
14C 5‘
M27
M30 10%TRR 0.01 mg/kg
M23 M27
S
10%TRR M7 M17 M23 M25 M27 M30

60
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M31
60
61
90 4.72 mg/kg/
1 9.1 mg/kg /
1 9.1 mg/kg /
2 / 5.1 mg/kg /
100 0.051 mg/kg /
ADI
S 25 mg/kg
/ 50 mg/kg
/
50 mg/kg /
100 0.5
mg/kg ARTD
ADI 0.051 mg/kg /
ADI /
2
5.1 mg/kg /
100
ARTfD 0.5 mg/kg
ARTD
S
6 15

61
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50 mg/kg /
100
JMPR 2005
ADI 0.07 mg/kg /
ADI /
2
7 mg/kg /
100
ARTfD 0.5 mg/kg
ARfD
6 15
50 mg/kg /
100
EPA 2015
cRfD 0.05 mg/kg /
cRfD /
2
5 mg/kg /
100
aRfD 2 mg/kg
aRfD
200 mg/kg
100

62
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aRfD 0.75 mg/kg
13 49
aRfD
6 18
75 mg/kg /
100
EFSA 2005
ADI 0.02 mg/kg /
ADI
1
2 mg/kg /
100
ARTD 0.25 mg/kg
ARTfD
4
25 mg/kg /
100

140 145

63
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60

(mg/kg /
)

(mg/kg

)

(mg/kg

/)

1)

90

0 50 150
500 1,500
3,000 ppm

0 35
10.0 33.5
98.0 204

0 3.9
11.8 40.1
119 238

33
40

.5
A1

98.0
119

90

0 500 1,500
3,000 ppm

0 37 110
222

0 40 125
256

37
40

110
125

90

0 300 1,000
4,500 ppm

19 63
323

23 71
390

63
71

323
390

0 100 700
1,500 ppm

0 5.1
36.0 80.0
0 6.8
49.0 109

5.1
6.8

36.0
49.0

0 100 500
2,000 ppm

P 0 6.9
34.1 138
P 0 9.1
44.1 175
Fi1 0 6.7
33.9 142
Fi1 0 8.6
44.2 177

Fi1
Fi1

34.1
44.1
33.9
44.2

F1
F1

138
175
142
177
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0 50 215 50 215
425 215 425
0 25 150 25 150
300 25 150
5
0 30 300 40.8 205
o4 1,500 3,000 40.1 200
ppm
0 3.8
40.8 205 431
0 4.1
40.1 200 411
0 375 75 75 150
150 150
0 100 750 4.72 33.6
90 2,000 ppm 4.98 39.7
0 4.72
33.6 89.6
0 4.98
39.7 87.4
0 50 250 10.1 48.7
. 1,250 ppm 9.1 49.3
0 1.9
10.1 48.7
0 2.1
9.1 49.3
NOAEL 5.1
ADI SF 100
ADI 0.051
ADI
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61

mg/kg
mg/kg /

mg/kg

mg/kg

1)

0 150 500
1,500
S

150

0 1,500

0 150 500
1,500
S

500

0 150 500
1,500
S

150

0 1,500

1,000 1,600
2,500 4,000

1,000 1,600
2,500 4,000

150 300
600

1,000
2,000 3,000

1,000

310 620
1,250

470 510 770

1,030 2,030
2,960

820 1,240
2,050
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mg/kg
mg/kg /

1)

mg/kg mg/kg

350 400
500
S

0 60 200
600
S

200

0 50 215 425

50

0 25 150 300
S

25

S 50

0 60 200
600 2,000

60

0 150 500
1,500
S

150
500

0 1,500

500 1,250
2,000 5,000

500 1,250
2,000 5,000

850 907
967 1031 1,100

ARTD

NOAEL 50
SF 100
ARfD 0.5

ARfD

A WONBER

1)
ARTD

SF

NOAEL
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1 /
N-(2,4-dimethyl-3-thienyl)- N-(2-hydroxy-1-methylethyl)-2-
M1 . )
(methylthio)-acetamide
(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
M1P i -
(methylthio)-acetamide
N-(2,4-dimethyl-3-thienyl)- N-(2-hydroxy-1-methylethyl)-2-
M2 i 4
(methylsulfinyl)-acetamide
(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
M2P . .
(methylsulfinyl)-acetamide
M3 N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-methylethyl)-
acetamide
M4 2-chloro-N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-
methylethyl)-acetamide-S-oxide
2-chloro-N-(2-hydroxymethyl-4-methyl-3-thienyl)-N-(2-methoxy-
M5 -
1-methylethyl)-acetamide
M6 1,5-Dihydro-1-(2-methoxy-1-methylethyl)-8-methyl-thieno[2,3-f]
[4,1]oxazepin-2(3H)-one
M7 2-chloro-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-
acetamide
M8 3,4-dihydro-4-(2,4-dimethyl-3-thienyl)-5-methyl-2H-1,4-0xazin-3-
one
M9 4-(2,4-dimethyl-3-thienyl)-5-methyl-3-morpholinone
N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-methylethyl)-2-
M10 i 4
(methylsulfinyl)-acetamide
N-(2,4-dimethyl-3-thienyl)-2-hydroxy-/N-(2-methoxy-1-
M11 .
methylethyl)-acetamide
(S)-N-(2,4-dimethyl-3-thienyl)-2-hydroxy-/N-(2-methoxy-1-
M11P .
methylethyl)-acetamide
M12 N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-
acetamide
N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-methylethyl)-2-
M13 i 4
(methylsulfinyl)-acetamide
N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
M14 i
(methylsulfonyl)-acetamide
(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
M14P )
(methylsulfonyl)-acetamide
M15 |4-(2,4-dimethyl-3-thienyl)-6-hydroxy-5-methyl-3-morpholinone
M16 N-(2-hydroxymethyl-4-methyl-3-thienyl)- NV-(2-methoxy-1-
methylethyl)-2-(methysulfinyl)-acetamide
M17 N-acetyl-S-{2-[N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methyl-ethyl)amino]-2-oxoethyl}-cycteine
M17P (S)-N-acetyl-S-{2-[N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methyl-ethyl)amino]-2-oxoethyl}-cycteine
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M18 N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-2-methylthio-acetyl)-
alanine

M19 | N-(2,4-dimethyl-3-thienyl)-N-[(methysulfonyl)acetyl]-alanine

M20 1,5-dihydro-1-(2-methoxy-1-methylethyl)-8-methyl-thieno[3,4-f]
[4,1]oxazepin-2(3H)-one
4-(2,4-dimethyl-3-thienyl)-6-hydroxy-5-methyl-3-

M21 . .
thiomorpholinone
2,2’-dithiobis[N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-

M22 .
methylethyl)-acetamide
(S)-2,2'-dithiobis[N-(2,4-dimethyl-3-thienyl)-/N-(2-methoxy-1-

M22P -
methylethyl)-acetamide

M23 N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-methylethyl)-
oxamic acid

M23P (S)-N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-methylethyl)-
oxamic acid

M24 S-(2-N*-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino-2-oxoethyl)-glutathione

M25 S-(2-N*-(2,4-dimethyl-3-thienyl)-N*-(2-methoxy-1-
methylethyl)amino-2-oxoethyl)-cysteine

M25P (S)-S-(2-N*-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino-2-oxoethyl)-cysteine

M26 3-[[2-[N*=(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]thio]-2-hydroxy-propanoic acid

M26P (S)-3-[[2-[NV-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]thio]-2-hydroxy-propanoic acid

M27 N-((1-methyl-2-methoxy)ethyl-N-(2,4-dimethylthienyl)acetamide-
2-sulfonic acid
(S)-N-((1-methyl-2-methoxy)ethyl-N-(2,4-dimethylthienyl)

M27P . . .
acetamide-2-sulfonic acid

M28 3-[S5-[2-[N*=(2,4-dimethyl-3-thienyl)- NV'-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]sulfinyl]alanine

M29 N-(carboxyacetyl)-S-[2-[N*-(2,4-dimethyl-3-thienyl)-
N-(2-methoxy-1-methylethyl)-amino-2-oxoethyl]cysteine

M30 3-[S-[2-[N*-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino]sulfinyl]-2-hydroxy-propionic acid

M30P (S)-3-[S-[2-] N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino]sulfinyl]-2-hydroxy-propionic acid

M31 3-[S5-[2-[ N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]sulfinyl-acetic acid

M31P (S)-3-[S-[2-[N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]sulfinyl-acetic acid
N-(2,4-dimethyl-3-thienyl)- N-(2-methoxy-1-methylethyl)-

M32 - )
carboxymethylenethionyl acetamide
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M33

g-glutamyl-S-{3-[(chloroacetyl)(1-methoxypropan-2-yl)amino]-2-
methyl-4-sulfanylidenepentanoyl}cysteinylglycine

M34

Glucuronic acid conjugate of
2-chloro-N-(2,4-dimethyl-thiophen-3-yl)-N-(2-hydroxy-1-
methyl-ethyl)-acetamide

M34P

Glucuronic acid conjugate of
(S)-2-chloro-N-(2,4-dimethyl-thiophen-3-yl)- N-(2-hydroxy-1-
methyl-ethyl)-acetamide

M35

Hydroxylated 2-chloro-N-(2,4-dimethyl-thiophen-3-yl)-
N-(2-methoxy-1-methyl-ethyl)-acetamide

M36

Glucuronic acid conjugate of hydroxylated
2-chloro-N-(2,4-dimethyl-thiophen-3-yl)-
N-(2-methoxy-1-methyl-ethyl)-acetamide

M36P

Glucuronic acid conjugate of hydroxylated
(S)-2-chloro-N-(2,4-dimethyl-thiophen-3-yl)- NV-(2-methoxy-1-
methyl-ethyl)-acetamide

M40P

Glycosylic conjugate
of(S)-N-2,4-dimethyl-3-thienyl)-2-hydroxy- N-(2-methoxy-1-
methylethyl)-acetamide

M50P

(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-
oxamic acid

M51P

(S5)-3-[S5-[2-[N*-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-1-
methylethyl)amino]-2-oxoethyl]sulfonyl-acetic acid

M67P

(S)-N-(2,4-dimethyl-3-thienyl)-
N-[1-methoxypropan-2-yl]-2-(methylsulfanyl)-acetamide

M81P

Gycosylic conjugate of (S)- N-(2,4-dimethyl-3-thienyl)-
N-(2-hydroxy-1-methyethyl)-2-(methylsulfonyl)-acetamide

M82P

(S)-N-(2,4-dimethyl-1-oxide-3-thienyl)- N-(1-hydroxypropan-2-yl)-
2-sulfanyl acetamide

M83P

(S)-N-(2,4-dimethyl-3-thienyl)-N-(1-methoxypropan-2-yl)
glycinamide

M9I1P

Glucuronic acid conjugate of
(S)-N-[2-(hydroxymethyl)-4-methyl-3-thienyl]-V-(1-
hydroxypropan-2-yl)-2-sulfonyl acetamide

M93P

N-(2,4-dimethyl-3-thienyl)- O-methyl- N-(sulfanylacetyl)-D-serine

M95P

Glucuronic acid conjugate of
(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
(methylthio)-acetamide

M96P

Glucuronic acid conjugate of
(S)-N-(2,4-dimethyl-3-thienyl)-N-(1-hydroxypropan-2-yl)-2-
(methylsulfonyl)-acetamide

M98P

Glucuronic acid conjugate of
(S)-N-(2,4-dimethyl-3-thienyl)-N-(2-hydroxy-1-methylethyl)-2-
(methylsulfinyl)-acetamide
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M-PC1

1-(1-methoxy-2-methylethyl)-7-methyl-thieno[2,3-e]-piperdine-2-
one
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ai

active ingredient

Alb

ALP

APTT

Cmax

CMC

ECso

50%

EROD

FAD

GGT

:g-

g-GTP

Glob

GSH

GST

LCso

LDso

NADPH

NCPR

NADPH-

P450

P450

P450

PHI

PROD

PT

SRBC

Tae

TAR

T.Chol

Tmax

TP

TRR

UDPGT

UDS

DNA
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3
mg/k
: : PH g/Kg
. |

( ) g ai/ha ) () M23 M27 a M23 M27

[ ] > 1 92 <0.01 <0.01 <0.01 <0.01

( ) 90 <0.01 <0.01 <0.01 <0.01
1992

[ ] > 1 115 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05

( ) 110 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
1993

[ ] > 1 154 | <0.01 <0.01 <0.01 <0.01
( ) 139 | <0.01 | <0.01 <0.01 | <0.01
1992 1,140 EC

( )

[ ] > 1 142 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
( ) 149 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
1993

[ ] > 1 84 <0.01 <0.01 <0.01 <0.01

( ) 118 | <0.01 <0.01 <0.01 <0.01
1992

[ ] > 1 86 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
( ) 141 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
1993

788 EC

[ ] 5 1 56 | <0.01 <0.01 <0.01 | <0.01

( ) s 72 | <0.01 | <0.01 <0.01 | <0.01
2010
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mg/k
: : PH 9/Kg
. |
( ) g ai/ha )yl () M23 M27 a M23 M27
[ ] 5 1 66 <0.01 <0.01 <0.01 <0.01
( ) 93 <0.01 <0.01 <0.01 <0.01
2010
[ ] 5 1 68 <0.01 <0.01 <0.01 <0.01
( ) 93 <0.01 <0.01 <0.01 <0.01
2010
[ ] 5 1 131 | <0.01 <0.01 <0.01 <0.01
( ) 162 | <0.01 <0.01 <0.01 | <0.01
1992 1,140 EC
( )
[ ] 5 1 149 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
( ) 143 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
1993
EC
[ ] 5 788 1 96 <0.01 <0.01
( ) 99 <0.01 <0.01
2012 1S
[GLP]
29 <0.01 <0.01 <0.01 <0.01
44 <0.01 <0.01 <0.01 <0.01
[ ] 5 1,140 EC 1 60 <0.01 <0.01 <0.01 <0.01
( ) ( ) 40 | <0.01 <0.01 <0.01 | <0.01
2004 50 <0.01 <0.01 <0.01 <0.01
60 <0.01 <0.01 <0.01 <0.01
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mg/k
: : PH 9/Kg
. |
( ) g ai/ha )y 1) M23 M27 a M23 M27
[ ] 5 1 60 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
( ) 76 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1996
[ ] 29 <0.01 <0.01 <0.01 <0.01
( ) 1 1 44 <0.01 <0.01 <0.01 <0.01
59 <0.01 <0.01 <0.01 <0.01
2005
[ ] 30 <0.01 <0.01 <0.01 <0.01
( ) 1 1 40 <0.01 <0.01 <0.01 <0.01
50 <0.01 <0.01 <0.01 <0.01
2004
30 <0.01 <0.01
[ ] 45 <0.01 <0.01
( ) 5 480 EC 1 60 <0.01 <0.01
2014 (S ) 30 <0.01 <0.01
44 <0.01 <0.01
[GLP] 60 | <0.01 | <0.01
788 EC
[ ] 5 1 94 | <0.002 | <0.002 <0.002 | <0.002
( ) /S 190 | <0.002 | <0.002 <0.002 | <0.002
2010
[ ] 5 1 103 | <0.01 <0.01 <0.01 | <0.01
) 101 | <0.01 <0.01 <0.01 <0.01
1992 1,140 EC
( )
[ ] 5 1 118 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
) 114 | <0.01 <0.01 <0.02 <0.02 <0.05 <0.05 <0.01 <0.01 <0.02 <0.02 <0.05 <0.05
1993
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PH mg/kg
[ ]

. |

( ) g ai/ha )y 1) M23 M27 a M23 M27
[ ] 5 1 79 | <0.01 <0.01 <0.01 | <0.01

67 | <0.01 <0.01 <0.01 | <0.01
2004

EC
2010 2012 2010
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1992

in vitro

[14C]_

14C-

14C-

153
34
29
P
1988
GLP
1993
SAN582H
1992
14C- RS-
BASF
1993
2001
1995
1991
1999
1990
1990

370
499
20 3 3 BASF
20 3 3 BASF
GLP
1992
GLP
GLP
1992
GLP
1C- S- GLP
1999
in vitro GLP
in vitro GLP
GLP
GLP
GLP
GLP
GLP
1992
1992
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GLP
GLP
1992
S GLP
2006
1992~2004
Irwin
1993
GLP
GLP
GLP /
GLP
1989
GLP
1991
GLP
GLP
GLP
GLP
1991
GLP
GLP
1986
GLP
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1992

BASF

1992~1993

1993

1993

1985
1985

1992
1986
1986

1985

1993

1993

1991
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