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[3] 20| o
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[8] | tert- =2- o
[9] | 2-tert- -5- 373
[10] | 4,4- (2- 79 97 | o

20

13

11

21

48
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[1] 2-
2-Aminopyridine

C5H6N2
CAS  504-29-0
N NH2 5-724 9-106
X MW 9411
mp 581 P
bp 2106 Y
F sw  5400mg/L 25 2
1.065 20/4 ¥
logPow 048
[2] o-
0-Aminophenol
CeH;NO
OH CAS  95-55-6
3-675
NH2 MW  109.13
mp 1896 1902 Y
bp 284 2
sw  065% 24 Y
1.3g/cm® ¥
logPow  0.04 ¥
[3]
Benzyl acetate
CgH100,
CAS  140-11-4
3-1020 3-1045
Mw  150.17
mp 51 Y
bp 213 VY
sw 150g/kg 25 9
1.050 25/4 Y
logPow  1.96
[4] o-
o-Nitroanisole
e C7H;NO;
) CAS  91-23-6
3-787
NO2 MW  153.14
mp 94 Y
bp 277 Y
sw 1.69g/kg 30 ©
1.254 2014 Y
logpow 173
51 m-
m-Nitroaniline
NH2 CsHsN20O,
CAS  99-09-2
3-392
MW  138.12
mp 114 Y
bp
sw  1g/880mL Y
09011 25/4 Y
NO2 logPow 137 9
CAS CAS MW mp
bp Sw
logPow n-

14




[6]

Nitromethane

CH3NO,
CAS 75-52-5
2-191
MW 61.04
CH3NO2 w2
bp 1012 Y
sw  95% 25 Y
11322 25/4 P
logPow  -0.35 ¥
[71 4
Methyl 4-hydroxybenzoate
9] 0] CgHgO3
~ CAS  99-76-3
3-1585
MW 152.15
mp 131 P
bp 270 280 2
sw  l1gMoomL 20 P
logPow ~ 1.96
OH
[8] tert- =2-
tert-Butyl 2-ethylperoxyhexanoate
Ci12H2403
CAS 3006-82-4
2-687
/O O MW  216.32
) mp <30 9
bp
SwW
logPow
[O] 2-tert- -5-
2-tert-Butyl-5-methylphenol
CyH160
OH CAS 88-60-8
3-521
MW 164.24
mp 465 P
bp 117  11mmHg Y
sw  042g/L 25 7
0.922g/cm® 80 Y
logPow 411 25 7
[10] 4.4- (2-
4,4’-Methylenebis(2-methylcyclohexanamine)
CisH3oN2
CAS 6864-37-5
4-102
MW 238.41
mp -7 9
bp 342 ®
HaN NH> sw 36gl 20 ©
0.944g/cm® 20 9
logPow 251 25 ®




O'Neil, The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals 14th Edition, Merck Co. Inc. (2006)
Howard et al., Handbook of Physical Properties of Organic Chemicals, CRC Press Inc. (1996)

Kirk-Othmer, Encyclopedia of Chemical Technology 5th Edition, John Wiley & Sons (2004)

Hansch et al., Exploring QSAR - Hydrophobic, Electronic and Steric Constants, American Chemical Society (1995)

Ermer et al., Molecular recognition among alcohols and amines: super-tetrahedral crystal architectures of linear diphenol-
diamine complexes and aminophenols, Journal of the Chemical Society, Perkin Transactions 2, 5, 925-944(1994)

Lide, CRC Handbook of Chemistry and Physics, 90th Edition, CRC Press LLC (2009)

OECD, 6-tert-Butyl-m-cresol, SIDS Initial Assessment Report for 15th SIAM (2002)

OECD, 2,2'-Dimethyl-4,4'-methylene bis(cyclohexylamine), SIDS Initial Assessment Report for 13th SIAM (2001)
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[1]
(2]

[1]

6]

21

11 7
11 8

11 11

(ng/L)

(ng/g-dry)

“(ngm)

(1]

nd 14

2.3

0.021 1.2
11/11

[

31

(4]

[5]

(6]

[71

(8l

tert- =2-

[9]

2-tert- -b-

[10]

4,4-

33

nd

0.013




) i) i)

1) 2) 3
[1] 2- CAS 504-29-0
21
20 11 22
11 2.3ng/L 11 7
l4ng/L 58 10 100 400ng/L
21 58 1 58
21
11 0.013ng/g-dry 11
0.021 1.2ng/g-dry 58 10 2 50ng/L
10
21 58 1 58
21
o2-
S58 0/30 0/10 nd 100 400
ng/L H21 17/31 7/11 nd 14 2.3
S58 0/30 0/10 nd 2 50
ng/g-dry H21 33/33 11/11 0.021 1.2 0.013
(@]
ng/L ng/L
S58 nd nd nd 300
H21 9.9 4.1 9.6 1.0

34



ng/g-dry nglg-dry
S58 nd nd nd 12
H21 0.12 0.23 0.16 0.026
2-
v)
18 2006 100t b
19 2007 100t 2
20 2008 100t b
21 2009 100t b
PRTR
4 100mg/L 30mg/L
0% BOD 0% TOC 0% HPLC 2
BCF 3.0 7.7 01mg/L 6 5.1 25 0.0lmg/L 6 2
24.7% 0.09% 0.02% 75.2% ™
LDs,=50mg/kg R
LDso=133mg/kg v)
LDsg,=200mg/kg 3
72h-NOEC=2.1mg/L Pseudokirchneriella subcapitata v)
96h-LCge=11mg/L Oryzias latipes ™)
48h-ECs,=35mg/L Daphnia magna v)
2 5 436 2-
2 3 20 11 21 2 2
4 2-
1
49 7 13 5 615 49 392
15 11 21 1121002 15 11
13 2 031121002
Closed Bottle SCAS OECD
301C 302C 301D 302A
2 U.S. EPA, Estimation Programs Interface (EPI) Suite v4.0 Level Il Fugacity
Model 1,000kg/hr  km
1)
2) 56
12 25  (1981)
3) U.S. National Library of Medicine, Hazardous Substances Databank (HSDB)

(http://toxnet.nIm.nih.gov/cgi-bin/sis/htmlgen?HSDB)
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[2] o- CAS 95-55-6
21
11 2.3ng/L 11 8
22ng/L 61 9 100ng/L 9
21 61 4 61
21
O0-
S61 0/27 0/9 nd 100
ng/L H21 24/33 8/11 nd 22 2.3
(@]
ng/L ng/L
S61 nd nd nd 100
H21 11 12 11 1.8
S61 nd nd nd 100
H21 19 19 21 1.8
S61 nd nd nd 100
H21 7.7 5.0 6.5 1.8
S61 nd nd nd 100
H21 5.8 6.6 5.7 1.8
0_
v)
15 2003 100t V)
16 2004 100t V)
17 2005 100t v
18 2006 100t V)
19 2007 100t V)
20 2008 100t v
19 2007
100 1,000t D
PRTR
19.8% 0.1% 0.007% 80.1% ™

36




1

2)

LDso=316mg/kg v

LDs,=800mg/kg v

LDso=951mg/kg vi)

24h-NOEC=5mg/L Petromyzon marinus 2
24h-ECs,=35mg/L Daphnia magna 2

19

22 1 28 (2010 )
EU, IUCLID (International Uniform Chemical Information Database) Data Sheet
(http://ech.jrc.ec.europa.eu/esis/index.php?PGM=dat)
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[3] CAS 140-11-4)
21
20 11 21
21 11
11
(@]
gl H21 0/32 0/11 nd 16
v)
15 2003 600t V)
16 2004 600t V)
17 2005 600t ¥
18 2006 600t V)
19 2007 600t V)
20 2008 600t ¥
19
c=1 5 C=1 6
1,000t 9
PRTR
4 100mg/L
95% BOD  98% TOC 100% GC 2
26.9% 0.2% 2.9% 70.0% ™
LDs,=830mg/kg g
LDso=2,200mg/kg W
LDgo=2,200mg/kg o
LDso=2,490mg/kg v)
LCso=1,504mg/m® 8 vi)
IARC
28d-NOEC=0.920mg/L Oryzias latipes ¥
2 3 20 11 21 2
20

38

2007

3)

30mg/L

16ng/L

100



1)
2)

3)
4)

19
22 1 28 (2010 )

12 28 (1988)
International Agency for Research on Cancer (IARC),IARC Monographs, 40, supplement 7, 58(1987)
U.S.Environmental Protection Agency,Ecotox Database(http://cfpub.epa.gov/ecotox/index.html)
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[4]

o- CAS 91-23-6
20 11 21
27 10ng/L 27
19 370ng/L 19
25 400ng/L 48 3
21 3 51
3 13 51
21
S51 3/70 3/48 nd 690 25 400
L H3 0/57 0/19 nd 370
g H21 0/81 027 nd 10

40

21

51
690ng/L

15

48



ng/L ng/L
H3 nd nd nd 200
H21 nd nd nd 10
H3 nd nd nd 200
H21 nd nd nd 7.4
S51 nd [ nd | nd | nd 400
H3 nd nd nd 220
H21 nd nd nd 7.4
H3 nd nd nd 220
H21 nd nd nd 7.4
S51 nd 25
H21 nd nd nd 10
H3 nd nd nd 220
H21 nd nd nd 10
H3 nd nd nd 220
H21 nd nd nd 7.4
H3 nd nd nd 370
H21 nd nd nd 10
H3 nd nd nd 220
H21 nd nd nd 7.4
H3 nd nd nd 50
H21 nd nd nd 10
H3 nd nd nd 220
H21 nd nd nd 7.4
H3 nd nd nd 50
H21 nd nd nd 7.4
H3 nd nd nd 300
H21 nd nd nd 7.4
H3 nd nd nd 220
H21 nd nd nd 7.4
H3 nd nd nd 220
H21 nd nd nd 7.4
0_
o- V)
15 2003 800t v
16 2004 800t v
17 2005 800t v
18 2006 800t v
19 2007 800t v
20 2008
21 2009
PRTR
2 100mg/L 30mg/L
0% BOD 43% TOC 0% GC 0% UV-VIS b
BCF 14 23 0.05mg/L 8 2.7 52 0.005mg/L 8 2
20.3% 0.2% 1.2% 78.4% ¥
LDso=740mg/kg vi)
LDs,=1,300mg/kg v)
IARC 2B )
48h-NOEC=3.8mg/L Brachydanio rerio ¥
72h-ECso=10mg/L Scenedesmus subspicatus ¥
21d-NOEC=13mg/L Daphnia magna ¥
24h-EC5,=59mg/L Daphnia magna ~ ®
96h-LCsp=214mg/L Brachydanio rerio ¥

41




2 5 996 o-

2 2 20 11 21 1 1
311 o-
2 9 22
149 o-

5 28 (1976)

International Agency for Research on Cancer (IARC),IARC Monographs, 65, 369(1996)
EU, IUCLID (International Uniform Chemical Information Database) Data Sheet
(http://ecb.jrc.ec.europa.eu/esis/index.php?PGM=dat)

42
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[5] m- CAS 99-09-2
21
21 9
1 8
om-
3 H21 0/24 0/8 nd 0.27
ng/m
m_
AB-BS v)
18 2006 100t
19 2007 100t
20 2008 100t
15 2003 1,500 v
PRTR
2 100mg/L
0% BOD 0% TOC 24% UV-VIS 2
BCF 1.1 3.0 05mg/L 6 _ 2
17.3% 0.12% 0.06% 82.6% ™
LDs,=308mg/kg 3
LDso=450mg/kg 2
LDso=535mg/kg Y
LDs,=562mg/kg vi)
NOEL=5mg/kg/ 52
4)
=15mg/kg/ 28
15mg/kg/
=5mg/kg/ 2 2
3 Sprague Dawley Srj:CD
5mg/kg/ 5
21d-NOEC=0.12mg/L Daphnia magna v _
72h-NOEC=6.3mg/L Pseudokirchneriella subcapitata v)

48h-EC50=91mg/L
96h-L Cs,=90mg/L

Daphnia magna
Oryzias latipes ™

43

iv)

0.27ng/m®

1
1)
1)

30mg/L

Fischer344

5)

15mg/kg/



1)
2)

3)

4)

2 5 408 m-

2 6 125 m-

2 3 20 11 21 2 2
55 m-

2 3 20 11 21 2 2
69 m-

11 30 (1977)

U.S. National Library of Medicine, Hazardous Substances Databank (HSDB)
(http://toxnet.nIm.nih.gov/cgi-bin/sis/htmlgen?HSDB)

PRTR (http://www.env.go.jp/chemi/prtr/db/db.php3)

44
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[6] CAS 75-52-5
21
20 11 21
21 7
7 22 120ng/m®
o
3 H21 21/21 717 22 120 0.31
ng/m°)
v)
19 2007
1,000 10,000t b
PRTR
Closed bottle 4 1
4% BOD 2mg/L 5% BOD 10mg/L
04 2
37.0% 0.08% 10.5% 52.4% ™
LDso=940mg/kg 3
LDs,=950mg/kg 3
IARC 2B e
72h-ECs=  36mg/L Scenedesmus subspicatus
24h-ECso=  450mg/L Daphnia magna ¥
48h-LCg= 460mg/L Brachydanio rerio ¥
2 5 983
2 2 20 11 21 1 1
317
2 9 22
163
1) 19
22 1 28 (2010 )
2)
11 28 (1987)
3) U.S. National Library of Medicine, Hazardous Substances Databank (HSDB)
(http://toxnet.nIm.nih.gov/cgi-bin/sis/htmlgen?HSDB)
4) International Agency for Research on Cancer (IARC),IARC Monographs, 77, 487(2000)
5) EU, IUCLID (International Uniform Chemical Information Database) Data

Sheet(http://ecb.jrc.ec.europa.eu/esis/index.php?PGM=dat)
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0.31ng/m®

2)
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[7] 4- CAS 99-76-3
20 11 21
21 6
6
o4-
5 H21 0/18 0/6 nd 2.7
ng/m
4-
v)
19
c=1 22
1)
PRTR
20.0% 0.1% 0.04% 79.9% ™

1

2)

LDsy=2,100mg/kg
LDsy=3,000mg/kg
LDs=3,000mg/kg
LDs=6,000mg/kg
LDs,=8,000mg/kg

21d-NOEC=0.20mg/L
72h-NOEC=17mg/L
48h-EC50:36mg/L
96h-L Cqy=60mg/L

2 2
334 4-

22 1 28

U.S. National Library of Medicine, Hazardous Substances Databank (HSDB)

2)
2)
2)
2)
2)

Daphnia magna
Pseudokirchneriella subcapitata

Daphnia magna

Oryzias latipes

20 11

(2010 )

iv)

21

(http://toxnet.nIm.nih.gov/cgi-bin/sis/htmlgen?HSDB)

46

2007
1,000 10,000t

iv)

19

2.7ng/m?



[8]  tert- =2- CAS 3006-82-4
21
21 12 6.9ng/L
12
Otert- =2-
H21 0/36 0/12 nd 6.9
ng/L
tert- =2-
40 60 v)
19 2007
C=6 18 tert- C=3 8 1,000 10,000t
)
PRTR
4 100mg/L
30mg/L 67% BOD 100% HPLC
tert- tert- tert-
2)
33.5% 0.5% 13.4% 52.6% ™
72h-NOEC=0.017mg/L Pseudokirchneriella subcapitata V)
21d-NOEC=0.62mg/L Daphnia magna v
48h-ECs=3.9mg/L Daphnia magna v)
96h-L.Csp=4.6mg/L Oryzias latipes ™
1) 19
2 1 28 (2010 )
2) 14
11 8 (2002

47



[9] 2-tert- -5- CAS 88-60-8
20
20 11 21
21 12
0.59ng/g-dry 12
o 2-tert- -5-
H21 0/35 0/12 nd 0.59
ng/g-dry
2-tert- -5-
1)
18 2006 1,070t
19 2007 1,766t
20 2008 488t
PRTR
4 100mg/L
1% BOD 1% HPLC 9
BCF 41 92 0.01mg/L 33 _ 39 93 0.001mg/L
17.6% 2.1% 0.1% _ 80.29% ™
LDs,=130 320mg/kg o
LDso=1,080mg/kg v)
=12.5mg/kg/ 14
3 Sprague-Dawley Crj:CD
60mg/kg/
12.5mg/kg/ 9
=12.5mg/kg/ 14
3 Sprague-Dawley Crj:CD
60mg/kg/
4)
21d-NOEC=0.25mg/L Daphnia magna v _
72h-NOEC=0.26mg/L Pseudokirchneriella subcapitata v)
96h-LCs=2.7mg/L Oryzias latipes ™) _
48h-ECs,=3.0mg/L Daphnia magna v
2 5 870 2-tert- -5-
2 6 4 2-tert- -5-
2 2 20 11 21 1 1
373 2-tert- -5-

48

2)

30mg/L

33

14

14

12.5mg/kg/

2)
2)

3)



1
2)
3)

4)

OECD, 6-tert-Butyl-m-cresol, SIDS Initial Assessment Report for 15th SIAM (2002)

5 10  (2001)

49

13



[10] 4,4'- (2- ) CAS 6864-37-5
21
21 10 2.4ng/L
10
o4,4- (2- )
H21 0/30 0/10 nd 2.4
ng/L
4.4'- (2- )
1)
PRTR
4 100mg/L 30mg/L
0% BOD 3% TOC 0% HPLC 2
BCF 6 6 02mglL 60 53 60 0.02mg/L 60 I
14.2% 0.9% 0.04% 84.8% ™
LCso=420mg/m® 4 vi)
NOEL=2mg/m® 90
4)
72h-NOEC=0.36mg/L Pseudokirchneriella subcapitata v)
21d-NOEC=4.0mg/L Daphnia magna v
48h-ECso=4.6mg/L Daphnia magna v
96h-LCge=22mg/L Oryzias latipes ™)
2 5 822 4,4°- (2-
)
2 6 137 4,4’- (2-
)
2 3 20 11 21 2 2
79 44'- - )
2 3 20 11 21 2 2
97 44 (- )

1
2)
3)

4)

OECD, 2,2'-Dimethyl-4,4'-methylene bis(cyclohexylamine), SIDS Initial Assessment Report for 13th
SIAM (2001)

14
3 26 (2002)

15

1 17 (2003)
PRTR (http://www.env.go.jp/chemi/prtr/db/db.php3)
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i)
i)

v)
vi)
i)
viii)
iX)

X)

(http://www.env.go.jp/chemi/kurohon/)
(http://Aww.env.go.jp/chemi/kurohon/)

(http://www.env.go.jp/chemi/end/index2.html)

22 3
(http://www.env.go.jp/chemi/sesaku/seitai.html)
15710 (2010) 15509
14906 (2006) 14705 (2005)

(2010)

(2009) 15308

(2008) 15107

(2007)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical Substances
(RTECS) Database (http://ccinfoweb.ccohs.ca/rtecs/search.html)

PRTR
(http://www.env.go.jp/chemi/prtr/db/db.php3)

U.S. EPA, Estimation Programs Interface (EPI) Suite v4.0 (http://www.epa.gov/oppt/exposure/pubs/episuited].htm)

Level 111 Fugacity Model

(http://drad.nihs.go.jp/mhlw_data/jsp/SearchPage.jsp)
U.S. EPA, Integrated Risk Information System (IRIS)
(http://cfpub.epa.gov/ncealiris/index.cfm)
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(1]2-

100mL Oasis MCX Plus / (2:98) SmL
10mL/ SmL
2- -ds 50ng
25% / (5:95)
6mL 0.5mL ImL

LC/MS/MS-SRM-

ESI-

20

__________________________ .
! 1
1
| [T]
1
30mL 10 2,000rpm 5 :
IOg ————————————————————————— -
2
2- -ds 50ng
0.45um
2mL 10mL
Oasis MCX Plus / (2:98) SmL 25% /
10mL/ SmL (5:95) 6mL
LC/MS/MS-SRM-
ESI-
0.5mL ImL

20

LC/MS/MS-

SRM-ESI-
ng/L
[1712.3
ng/g-dry
[1]0.013

LC Shimadzu Prominence
System

MS Applied Biosystems
API4000

L-column ODS
150mmX*2.1mm 3pm
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[2]o-

LC/MS/MS-

SRM-ESI-
- ng/L
100mL 25% Oasis MAX Plus
100mg pH7 7.5 10mL/ (2]2.3
L | | LC Alliance2695
MS  Quattro micro API
10mL 4mL
Atlantis T3
250mmx4.6mm Spum
L | LC/MS/MS-SRM-
ESI-
4mL
19
[3] GC/MS-SIM-EI
ng/L
25mL T
" 50mL [3] 16

10
£ -dg 5Sng

GC/MS-SIM-EI
SmL

20

GC/MS Shimadzu
GCMS-QP5050A
PT Tekmar 4000J

AQUATIC
60mx0.25mm 1.0pm

- 54 -




[4]0-

500mL

Oasis HLB Plus
10mL/

SmL

60

SmL

1mL

GC/MS-SIM-EI

-dg 10ug

50mL

ImL
x2

19

Supelclean LC-Si glass 500mg/6mL

/

(5:95) 7mL

GC/MS-SIM-EI

ng/L

[4] 10

GC

HP589011

MS JEOL JMS-AX505W

DB-17ms
30mx0.32mm  0.25um

[STm-

Discovery DPA-6S 250mg

1L/ x24

3- -d, 100ng

20

SmL

SmL

ImL

L GC/MS-SIM-EI

19

GC/MS-SIM-EI

ng/m3

[5]0.27

GC
MS

GC
MS

Agilent 6890
Agilent 5973MSD

Agilent 6890N
JEOL JMS-K9

VF-5ms
30mx0.25mm  0.25um

DB-5ms
30mx0.25mm  0.25um
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(6]

Carbosieve S-

0.1L/  x2

4

0.5L/ 20

-dg 0.41ng

GC/MS-SIM-EI

350
50mL/ 10

19

1
350

0
10

GC/MS-SIM-EI

3
ng/m
[6]0.31

GC
MS

HP 6890
HP 5973

GC
MS

Agilent 7890A
Agilent 5975C MSD

DB-WAXetr
60mx0.32mm Ipum
50mx0.32mm Ilpum

(7] 4-

Oasis HLB Plus
0.5L/ x24

SmL

LC/MS/MS-SRM-
ESI-

20

/
ImL

(10:90)

r

A-d;s 100ng

LC/MS-SIM-

ESI-

ng/m3
[712.7

LC Agilent 1100
MS Applied Biosystems
API3200

LC Shimazu LC 20-AD
MS TSQ Quantum
Discovery Max

Ascentis RP-Amide
100mmX*2.1mm 3pm

[8] tert -
=).

100mL

Sep-Pak Plus PS-2

10mL/

10mL

10mL

SmL

SmL

L LC/MS/MS-SRM-
ESI-

20

LC/MS/MS-

SRM-ESI-

ng/L
[816.9

LC Alliance 2695
MS  Quattro micro API

Cadenza CD-C18
150mmx2mm  3pm
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[9] 2-tert -
-5-

30mL 2,500rpm 10
Sg 10
10
__________________________ 1
2
4-n- -d; 10ng
20mL 5%
10 200mL 50mL 10
x2
50mL 20mL
10mL 1mL
ENVI-Carb C 1g/12mL
4mL
(10:90) SmL

1mL

Bond Elut Jr. SAX 500mg
9mL
/ (20:80) SmL

| | LC/MS-SIM-ESI-

1mL

LC/MS-SIM-
ESI-

ng/g-dry
[9]10.59

LC Aliance 2695
MS  Quattro micro API

Atlantis T3
150mmX*2.1mm 3pm

- 57 -




[10] 4,4-
2-

)

—— pH ——
200mL 25% 50mL
pH11 15
25% pHI1 1% / Sep-Pak Plus PS-2
(10:90) SmL 10mL/
100mL
20mL 10mL
/ (10:90) SmL 3,000rpm 5
L LC/MS/MS-SRM-
ESI-
ImL

19

LC/MS/MS-
SRM-ESI-

ng/L
[10]2.4

LC Agilent 1100
MS Applied Biosystems
API3200

TSKgel Vmpak-25
S0mmx2.1lmm  3.5pum
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