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DNA

IARC
ICH

ITC

log P
log D
OECD
pKa
(Q)SAR
SMILES
TOXNET
TTC

US EPA

ECVAM

Deoxyribose Nucleic Acid

International Agency for Research on Cancer

International Council for Harmonisation of Technical

Requirements for Pharmaceuticals for Human Use

Interagency Testing Committee

Partition coefficient

Distribution coefficient

Organisation for Economic Cooperation and Development
Acidic dissociation constant

(Quantitative) Structure-Activity Relationships

Simplified Molecular Input Line Entry Specification syntax
Toxicology data network

Threshold of Toxicological Concern

United States Environmental Protection Agency

European Centre for Validation of Alternative Methods
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3. (Q)SAR dZH FHO

A A Al & A" 5434 22, A&7 #d 9 HA o &&
7|0 2 3 ‘If-then-else’ 713 S o] &3 A EYE AHEITE FAo 7|ukgk A|2~H
< g SAA 7MW, FEAYE, dFAT, HEdA JEs o83 WA JIEE
Arggitt o] T 7A 71 Yo E £ R (Hybrid model)e] vt TS AE
7y AE gt Z19g Al 2wl Ao 7Rk Al2Ele] &3 HeEjolt) ol AT
Z WollA, B2 UmA Fid o5 2AHH A1 vg FolE FAF mEdS

A Ay 2 7hkgk 22330 Derek, HazardExpert, Toxtree ¥ OECD
toolbox S°] o™, EAo| 7ukst Tz ;o= MultiCASE, TOPKAT, Lazar 2
CAESAR, &£3t2d-& OASIS TIMESZ}

E 3. (Q)SAR Ho|MH of& =23 &
JH et EEaAl ZZOY Hl 2
Derek A8 Zzz20H
Hesd dE 7aol 7 AlAg Toxtree S =23
(Expert rule-based system) OECD toolbox Zy) ==y
HazardExpert A Tz
MultiCASE A T2
TOPKAT Ag Zzz
S Ao 7|dkst Al AHE
Lazar 29 ==
(Statistical-based system)
CAESAR 27 T2
Leadscope A T2
2 zd
OASIS TIMES AR ==z

(Hybrid system)




31. AEH A A 7]Hkg A 2H]
3.1.1. Derek

Derek(Deductive estimation of risk from existing knowledge)-> Lhasa Ltd.°|A] 7
LA, ARA B AHol 70 A= 3 FFEA Derek2 A2 THE FO
gt A4d4d3 HolHE 7MeR ¢ dde qHEs WEst RIS =53
Derek(v.12; ‘09.12¢ =42 89709 WoldA, 77709 A A &4 2 61709 oA

A3 T2E AL Yok

Derek®] %mel&e 713 7lwoz dxst 4% Hee %4 sstzds 5454
Z =

2]
EAL 7K AR Il e SR ZX(substructure)E TR L XS}
.]

EN

Derekol A= A Z7], YA He] F3HA wjx] 2 Aol Fgko

5 g AN AE
O 7 o]Fojx x| gt} w3, FIE o] 3xUH o7 FHHA g sHIdE A
PAAE 32093 FE(topologic) S 7|Wto. g dto] Fa3 T2 EAE thsly
A A3k (wedge bonds) 0.2 HE 4 YY), £33 H EHES AFTHOE AEH
A gong N2 3eEA A4 Hrto] et Derek AHE Al 11 31EEZ S Ei

5)
3etq EA4 2 & Al4EE S (computational chemistry) 5©] S g ojok g},

3.1.2. HazardExpert

HazardExpert:= CompuDrug Ltd.olA sl &z 2330|119, HazardExpert
= 483 B, u138 415 H(US EPA) 2 AFAYI(ITC) 22 HEH FA4%4 &
_]

o

Zeor &z F=x Holguol2E VWtor FH=H WHoldAd= A

A4 7k
o] &E Y 32 T 1LY dF3T. HrIFEo R WoldAd, ¥, 71¥, A=
I 2R3 5H Fol Uy

HazardExpert~= =484 2], AE71e] I, QSAR EE 3 HA|o|&9 FHAH O
2 AHESte 2A4S YEide e e A= o nAs g dF= AT
th log P, log D & pKaell tigt] & S 7HAH 242 tiAbA 2 1 o
AR S WoldAd ARE AFT 5 2 FAdol tiste GhA<l 7hsA

& AN e WA, dsig B g



3.2. SA° 7193k A|2H

3.2.1. MCASE

rlo

MCASE(MultiCASE/MC4PC; Multicple computer aided structure evaluation)
19963 MultiCASE Inc.olA 7HLEHATE d5E 93 Edold Al E(training set)&
gtar ey Z2OH Ay, el 2 BE Ve 2402
TR FAH PPe ABNH B4 T NBYY B YEA Rl me} 2

Tz 2750 Wol YA T Ho|AH ofRE FRITY,

ME

i

MCASE= A& Fd3hs Zarxe Agrjded gt 2d <7 §lo] 5ste=
J

o=
i
%
2
jn)
o
Av)
r
ol
1L o
)
rO
o
e T
(o
u
&[;
>
off
ol
N
2
A
Mo
r
do
=
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>
wn
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c
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3.2.2. TOPKAT

2

A
A
Y

TOPKAT Rde SAAAHOR FIxF B 5453 AHRE & A3
71&38te A3t EAFZ(molecular descriptor o] By woF tj
), 32k A 2 H71A 9 (electrical phase) AFEES X35t AETTEH TOPKAT
HA9| o= FIHH S (Optimal Predictive Space; E@o] A &5 & 553 s A9

A F3h) BHE F et 3 AR FAHIY.

T
all
PN
2
£
Hr
>

o Of M

TOPKATS 38Ed T%E SMILES Z=2 J¥sd Oodd FdEs ge A
W AdSE F doen, dF5 A 29 AR AEE vGst o So] HAHY oA
3 (optimum prediction space)tfoll A o] Fof X ZIA oRE AFIH. Ty
TOPKAT 1 AbE ANF, 289 8 54¢ d2l7x 5 odF sstede] 54943
H7te Abgo] AgtEY. ®E=JH A, 7=, ds-AE FH S 2253 FstE4e

B4 AHgsHE 2 HFaA g,



4. OECD zdolAd ¥
4.1. OECD g dolAd 43 &5

(QSARE A F&2E 7HA= 3Ist=dE2 AR 388 d4dS Yehdoe
T3 Aol sst=de] Fx

st I AEZAAE vg AFsts et 54 Uetl= 3ist A

z9 A S SAske TR B3 7 (QSAR Al2=H I 4F A A=s 9
a E OE2EE, (QSAR A WHol fAlg= B Alef ko] &g

71 fsiA e AlE A (reliability)$}  EF3 3 (relevance)©] _—,Eﬂoic’]t gty OECD+
(QSAR®] A3 Bty FHE st =2 5 7HA (QSAR Al=gle] Mg H o)

A LFE AL AT
7h 713 W Al(Defined endpoints)

H7tSELS (QSAR Z2O oA 3 Ed FxoF #AStY HristuA st 315t
=429 EYsistd, 4= Ad T guidt. A Jhed HUieEs BEEA
Aoldlor sttt &, WoldAdS d=stuA e A9, (QSAR Z239] I}k o
Holddo] EgE o] dojof 7ot
) WEd dag]lE AAl (An unambiguous algorithm)

dugE2 =4 stz HriadEe A (activity of endpoint)e] Ayt

J o

=
A B4 dZshsd Qo AR Zeade £84 =g BAH 9 g

4] Al
A T gJojof o} ZE I dugEe EHAS SEsE AL
o] G #HhET F AEA AF Ao 7w z2a

= A A Ee= B
of 71Wkgk 22 IRIAE A|AStof sH, 52 FAo ofH dHS H&IA=A
EE A4 A RS ofd Ao m AEEHJEA ABT 5 dojof dr

o) d87b5 38E4d HF WA (A defined domain of applicability)

A&7bs ststEd HEe Ed 7284 45 o, AHA e AHE A
A g e stetEde] HAE YriRin sty S Zrafor BE 49| A
d s dASE F YeEE Agste 299 HEUte sstEd HFEE &9l 3
= AL A5 2239 AACd oA FaT ARgkelth



2 AYgE, 4dd P 934 BPIH(Appropriate measures of goodness-of-fit,

robustness and predictivity)

AYgds, 148 2 34 BUHE (QSAR 22O A& JheA e sty fls)
of SATH HAFHAE Tt Hrlste AS ouidth =203 AT A AR T
o] E}Hl| o] 2~ (training set)E TGS E o] Fo|A= WF Weteo|dozA Ad:, 14
< AAE F Jdut AFEE dHolEHo] 2 HEE WHEHE dnpy Z ZAHFPEAS
ouleteE Zlog AUE HUPEHS AR A ol U F Aok 8L 9
Z ZEO9d A" 29 ARV ror WHAHIS W A5AIAT YFe B
= A= U3 A=E on|dn. 7 HolHH|o| A8 oS T2 F&sle] o
de Flste o F dueldes AAE F Atk OF, dF =05 o] ARSE

in}
o
Au
=
o
[
N
z0
rlr
o
—o
=
4z
i
AU
o,
o
r
rlo
(A
L
off
ol
O

nh) 2871 24 A Al (A mechanistic interpretation, if possible)

7bed A7, A= Aol Ud =235ty - st oulE sty AT

48 Z2 I3 (), Derek, MultiCASE %)< 4l ¥ &<l 522 OECD ®g o]
A dEE mE AAsHA ge F ey, AFA S Z2ade AMgste AT

OECD #zjdo]d dzlo] we} dejvolde AAIZ .

42. OECD dgdlo]Ad oA

a9 12 OECD ®gdold ¢z mel AAIE Derek ZZ 13 Wig]dlo]Ad
otV HrigE o7 WolAAHE AHYE Jom, Az td P &

=

22 AMS] A S 2AV HE BY, A, AuTEE 5 AT Yok
t Ax T2 B8 AFel ASE H¥TE RIE B3
o1l A3 P2 HolE|9h Derek 5A#E vagow

13 sl ol 3t &£ A= AASL

l‘jmﬁ
L &< T . =)

AN o
"
,
N
ol
ol
38
o
a:)
2N
ofo
N
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<212 1. OECD #z|dolM

2 %

of Al(DEREK)>

7h. A8 %

@ Derek Prediction &4

Prediction Navigator [

Constraints

o
I 351: Aromatic amine or amide

» Alert Matches
» Description Image

= Comments

This alert describes the mutagenicity of aromatic amines (), including their N-
protonated forms, and aromatic amides () according to the toxophores
shown. Aromatic amines or amides which contain more than 25 non-
hydrogen atoms are excluded from this alert a< such compounds generally
give negative results in the Ames test, Permitted substituents for ortho-, meta-
and para-substituted structure types are as follows:

1. For ortho-substituted anilines NH2, NH3~, OH.

Show predictions of ot least: [PLAUSIBLE

[, Derek KB 2012 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK]
P B

Mutagenicity in vitro

4 bacterium - PROBABLE

1 Alert - 351: Aromatic amine or amide

) _4-

2, For meta-substituted anilines: a second amine, N-protonated amine or
amide functional group subject to the same structural constraints as those in
the toxophores shown,

3. For para-substituted anilines: RS, CH2R7, ORS, SRS, C(R10)=C(R11)R12,
N=NR13 where R6-R9, R12 and R13 represent an aromatic ring and R10 and
R11 represent carbon or hydrogen, Alternatively, a second amine, N-
protonated amine or amide functional group subject to the same structural
constraints a5 those in the toxophores shown may be present.

» Validation Comments

Parent
Mutagenicity (SUPER)

Name
Mutagenicity

i

m

- 11




T
of
J (
rt
e
Kl
AC
)\
)
>

S o w Alert 069 (Nitrogen or su

| = Rule 1022 If [Rapid prototypes: chromosome damage in vitre
4 [Rapid prototypes: chromesome damage in vitro alert] is [C
4 Alerts : alert RapidPrototypel92 = true (Lhasa Limited, v RS, _RG _RT7 S,
% [Species dependent variable 8] is [EQUIVOCAL] N n ">)jt\ N
=| Rule 266 : If [species mammal] is [certain] then [Specie Aayl:-ﬁ A-T A A A.>|)
# [species mammal] is [CERTAIN] R1 R2 R3
4 Species : mammal (User Supplied, version n/a)

R1-R4 =Cl, Br, I
R5-R8 = H. C (cannot be doublv bom

References

Title Author N Source Year
Overall evaluations of carcinogenicity: an updating International Agency for Resea [ARC Monographs on the Eval 1987
Re-evaluation of some organic chemicals, hydrazit International Agency for Resea [ARC Monographs on the Evalt 1999¢

Dialkylguinonimines validated as in vivo metabolit Jefferies PR, Quistad GB and Cz Chemical Research in Toxicolo 1998

Toxicology and carcinogenesis studies of 3-chloro  National Toxicology Program ( National Toxicology Program F 1986

o). geld 289

= Patterns

o —
{
—r1
b
(@]
4
O—0
]
1
—10)

0

=

ﬂ

=, 914 9 24 Bt

2h. 2

| Comments | Validation Comments \

thrn-mosome damage: in vitro chromosome aberration test
The alert has demonstrated the following predictive performance:

1) Sofuni data set: 5 compounds activate this alert of which 5 are reported positive (positive
predictivity = 100%)

2) FDA data set: 6 compounds activate this alert of which 6 are reported positive (positive
predictivity = 100%)

3) Benchmark chromosome damage data set: 6 compounds activate this alert of which 6
are reported positive (positive predictivity = 100%)

_12_




mh. 2871 2AE AN, Hed ¢

have been shown to be carcinogenic in rodents [US EPA]. The mechanism by which
these substances are carcinogenic has been suggested to proceed via metabolism of
these compounds to DNA-reactive quinonimines, and evidence indicates that these
metabolites are formed in the rat, albeit in low concentrations [lefferies et al).
Additicnally, data demonstrates that acetochlor shows little reactivity toward oxygen
and amine nuclecphiles [Ashby et al 1996].

o H o]
NH, HHM - HN - jl/
M r - NAp —
= -
NH *
=3
DMA adducts Libs R
e

_13_
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