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PROPOSAL FOR IDENTIFICATION OF A SUBSTANCE AS A
CMR 1A OR 1B, PBT, VPVB OR A SUBSTANCE OF AN
EQUIVALENT LEVEL OF CONCERN

Substance Name(s)2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-butyl)phenol
EC Number(s): 253-037-1
CAS number(s): 36437-37-3

» ltis proposed to identify the substance(s) as vRe®rding to Article 57 (e).

Summary of how the substance(s) meet(s) the critarset out in Article 57(e) of REACH

According to a Weight-of-Evidence argumentation B850 has to be considered vP. Also the
substance fulfils in a MITI-study the numericalterion to be considered vB. In conclusion UV-
350 has vPvB-properties.

Registration dossiers available: No
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PART |

Note: This dossier is one of four dossiers for B¥éHC-identification of several phenolic
benzotriazoles as vPvB-substances and in two esess PBT-substances. Since these substances
are structurally very similar and relevant dataratividual substances for some endpoints is scarce,
in these instances all information for all four stamces of the set is given to allow an assessment
based on Read-Across and a Weight-of-Evidence-apprm an Analogue Approach. All relevant
available experimental data on the substances estiqun is presented in a Read-Across-Matrix in
Annex 1. In the individual chapters only the relatvdata for assessing the individual endpoint will
be presented. Parts that are identical in all desuswill be from now on highlighted in green.
Consequently, these chapters are identical in the tossiers. The set of the four phenolic
benzotriazoles composes of:
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Table 1: Overview of thephenolicbenzotriazoles proposed for SVHC-identification.

Trade name
Name EC-nr. CAS-nr. used in this Structure
dossier
OH
2-benzotriazol-2-yl-4.6- | 55 3166 | 3846-71-7 UV-320 &
di-tert-butylphenol N
OH
2,4-di-tert-butyl-6-(5- Ny
chlorobenzotriazol-2- 223-383-8 3864-99-1 uv-327 8 ;@\
yl)phenol
OH
2-(2H-benzotriazol-2-yl)- | 547 55,6 | 25973.55.1 | UV-328 &
4,6-ditertpentylphenol R
OH
2-(2H-benzotriazol-2-yl)- N
4-(tert-butyl)-6-(sec- 253-037-1 36437-37-3 UV-350 ‘ D
butyl)phenol

JUSTIFICATION
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1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES
1.1 Name and other identifiers of the substance

Table 2: Substancedentity

EC number: 253-037-1

EC name: 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-bljighenol

CAS number (in the EC inventory): 36437-37-3

CAS number: 36437-37-3

CAS name: Phenol, 2-(2H-benzotriazol-2-yl)-4-(1,1-dimethyhghh6-(1-
methylpropyl)-

IUPAC name: 2-(2H-Benzotriazol-2-yl)-6-sec-butyl-4-tert-butykpiol

Index number in Annex VI of the CLP Regulation

Molecular formula:

C20H25N30

Molecular weight range:

323.432 g/mol

Synonyms:

2-(2-Hydroxy-3-sec-butyl-5-tert-butylphenyl) bendatole;

2-(2-Hydroxy-3-sec-butyl-5-tert-butylphenyl)-2H-
benzotriazole;

2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-biiyhenol;
2-(3-sec-Butyl-5-tert-butyl-2-hydroxyphenyl)benzatole;
2-(3'-sec-Butyl-5'-tert-butyl-2'-hydroxyphenyl)barnedazole;
4-tert-Butyl-6-sec-butyl-2-(2H-benzotriazol-2-yl)ghol;
Chisorb 350;

Eversorb 79
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Structural formula:

tBu
N
==K

=y

OH Et

1.2 Composition of the substance

Name: 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(se-butyl)phenol
Description: mono-constituent

Degree of purity: >98 %!

Table 3: Constituents
t.

Constituents Typical concentration Concentration range Remarks

2-(2H-benzotriazol-2-yl)-4-| > 98 % >95-100 %
(tert-butyl)-6-(sec-
butyl)phenol

EC-Nr.253-037-1

Table 4: Impurities

Impurities Typical concentration Concentration range Remarks

n.a.

Table 5: Additives

Additives Typical concentration Concentration range Remarks

n.a.

1 From C&L natifications
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1.3 Physico-chemical properties

Table 6: Overviewof physicochemical properties

Property Value Remarks

Physical state at 20°C and - -

101.3 kPa

Melting/freezing point 81-83°C Rosevear, Judi; Australian

Journal of Chemistry 1985, V
38(8), P1163-76 CAPLUS

Boiling point

458.0+55.0 °C

calculated properties using
Advanced Chemistry
Development (ACD/Labs)
Software V11.02 (©1994-2010
ACD/Labs)

Vapour pressure

5.22*10° Torr,
T=25°C

calculated properties using
Advanced Chemistry
Development (ACD/Labs)
Software V11.02 (©1994-2010
ACD/Labs)

Water solubility

0.1395 mg/l
T=25°C,

QSAR estimation from log KOW
with the EPISuite module
WSKOW v1.41; log Kow used
for calculation: 6.31 (also
estimated, see below)

Partition coefficient n-
octanol/water (log value)

6.951 £ 1.251
T=25°C

6.31
7.11

calculated properties using
Advanced Chemistry
Development (ACD/Labs)
Software V11.02 (©1994-2010
ACD/Labs) according to
SCIFINDER data

EPISuite v.4.10
COSMOtherm v. C30_1201

Dissociation constant

[enter other property, if
relevant, or delete row]

10
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2 HARMONISED CLASSIFICATION AND LABELLING

11
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3 ENVIRONMENTAL FATE PROPERTIES

3.1 Degradation

3.1.1 Abiotic degradation

3.1.1.1 Hydrolysis

Therefore hydrolysis is not expected to be a refepathway of removal of UV-350.

3.1.1.2 Phototransformation/photolysis

3.1.1.2.1 Phototransformation in air

An estimation for atmospheric degradation with Qidicals has been conducted with
AOPwin v1.91 (US EPA, 2011) assuming a 12 hour-dagl a OH-concentration of
1.5*1¢° OH-radicals/cm3.

The atmospheric half-life was estimated to be $adrs, the overall OH-rate constant
was estimated to be 1.92*tbcm3*molec'*sec™.
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by
fore
BT

3.1.1.2.2 Phototransformation in water

3.1.1.2.3Phototransformation in soil

3.1.2 Biodegradation

3.1.2.1 Biodegradation in water

3.1.2.1.1 Estimated data

13
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2 http://umbbd.msi.umn.edu/predi¢dccessed 12.06.2012)

14
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ed. In case of UVH3d(osition is substituted by a 1-
methyl-propyl group that has a tertiary carbon atmnt to the aromatic ring.

Since no experimental data are available on thddgadation of UV-350 in water, a

QSAR-calculation with the BIOWIN module of EPISuié.10 (U.S. EPA, 2012) was

performed. The numerical results are shown in TZbl@etails on the calculations can be
found in Annex 3.

Table 7: Resultsof BIOWIN predictions on UV-350 (reliability rated Klimisch 2)

Model QSAR result Overall model performance QPREF

BIOWIN2 | 0.1329 (does not | Reliable with Restrictions Annex 3.4
biodegrade fast)

BIOWIN6 | 0.012 (does not | Reliable with Restrictions Annex 3.4
biodegrade fast)

BIOWIN3 | 2.2538 (weeks to | Reliable with Restrictions Annex 3.4
months)

The results of the prediction indicate that UV-35(a borderline case for meeting the
screening criteria of the ECHA Guideline R.11 forrgistence. In the light of the

available experimental results of similar strucsutas UV-320, UV-327 and UV-350),

the simulation of the prediction pathway and thecdipancies of the BIOWIN fragment
approach considering the triazole group (discussednore detail in Annex 3) we

conclude that UV-350 would meet the experimentedesting criteria.

3.1.2.1.2 Screening tests

No screening tests on the biodegradability of U\D-8Be available. However, studies on
the structurally related benzotriazoles UV-320, @¥3and UV-328 are available, all
showing little or no degradation. The results dreven in Table 8.
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Table 8: Results of the Degradation Screening Testg UV-320, UV-327 and UV-
328

Substance Result Screening Test protocol Rel. Reference
Test

UVv-320 Non-biodegradable,| OECD 301C 2 (NITE, 2012);
BOD =0

uv-327 Non-biodegradable,| OECD 301C 2 (NITE, 2012);
BOD =0

uv-328 not readily OECD 301B 2 (The Phenolic
biodegradable (2-8% Benzotriazoles
after 28 days) Association, 2001);

As UV-350 is expected to follow the same degradapattern, we conclude in a Read-
Across approach that it is not readily biodegradalbo. This finding is discussed
together with the QSAR results in more detail imAr 3.

3.1.2.1.3Simulation tests
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3.1.2.2 Biodegradation in sediments
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3.1.2.3 Biodegradation in soll

No data available.

3.1.2.4 Summary and discussion on biodegradation

all. UV-380ich has a 1-methyl-propyl group
as side chain in ortho-position that is approxinyates hard to degrade as a tert-butyl-
group, will accordingly have a degradation halélifme that is comparable.

Senzonazol e ey s o dearadatonta e 100 gy

3.1.3  Summary and discussion on degradation

Biodegradation is expected to be the most relepatitway for degradation of UV-350, if
there is degradation. The overall evidence predantehapter 3.1.2 in combination with
the high-potential for adsorption on soil and susleel organic particles indicate in a
Weight-of-Evidence Approach that UV-350 will be gistent in the environment.

3.2 Environmental distribution

There are only two monitoring studies availablelbh 350 (see part Il). Only in one of
the studies environmental matrices were analyZeel,other study relates to WWTP
sludge. No conclusions can be drawn from these data

21
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3.2.1 Adsorption/desorption

As there is no registration dossier available Q3#sRed calculations were performed to
estimate the adsorption behaviour to soil or sudpérorganic matter for this substance.
Details of the prediction can be found in Annexhg default input parameters were used.

Table 11: Resultsadsorptionbehaviour predictions of UV-350

Model QSAR result Overall model performance QPREF

EPISuite 4.1 KOW- Koc (L/kg): 4.52 10 Reliable with Restrictions Annex 4.4

methad Log Koc: 4.66

EPISuite 4.1 MCI- Koc (L/kg): 1.56 16 Reliable with Restrictions Annex 4.4

method Log Koc: 5.19

COSMOtherm ke (L/kg): 7.94 10 Reliable with Restrictions Annex 4.4
Log Koc: 4.90

The results of the estimation of the adsorptionabedur lead to the conclusion that UV-
350 will strongly adsorb to organic material.

3.2.2 Volatilisation

The tendency for volatilization from the water phagas estimated by calculation of the
Henry constant. Using the physical-chemical sulegtgoroperties from Table 6 and a
water solubility of 0.1395 mg/l (QSAR estimatiororin log Kow with the EPISuite
module WSKOW v1.41, please note that the lagyKvas estimated with EPISuite as
well), the calculated Henry constamtas determined to be 1.614*iPa*m3*Mol*
indicating only little tendency for volatilizationThe air-water partitioning coefficient
(Kairwate) May be derived from the Henry’s law constant snchliculated to be 6.81*10
m*/m>. The Kirwaterand Henry’s law constant are very low suggestivag volatilisation

is unlikely to be a significant removal mechanisim ©V-350 from aquatic systems and
it is unlikely that the substance will be transpdrivery far in the atmosphere (based on
its atmospheric half-life estimated to be 8.14 lspur

3.2.3 Distribution modelling
Fugacity Level 111 distribution modelling

When released to the environment UV-350 will betriisted to the environmental
compartments in different amounts. The table besbaws the result of Fugacity Level

3 according to equation R.16-4 from ECHA Guidancelmformation requirements and Chemical Safety
Assessment — Part R.16 (May 2010)

22
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—ted

Table 12: Distribution according to Mackay Level 11l Fugacityodel (estimation with
standard parameters as provided by EPI Suite v4.10)

mass amount
compartment

(percent)
Air 4.64*10°
water 5.21
soil 58.5
sediment 36.3

The results of the distribution modelling and plgsichemical substance properties lead
to the conclusion that the overall amount of thiessance will adsorb to the soil (58.5%)
and the sediment (36.3%).

Distribution in waste water treatment plants
is
al-
m

he
he
h).

Table 13: Distribution in sewage treatment plants (acc. Tm@eTreat 3.0, debugged
version; 7 Feb 1997)

Summary of distribution percent
to air 0.0

to water 9.2
via primary sludge 65.8
via surplus sludge 25.0
Degraded 0.0
total 100

The results of the calculation leads to the conciyghat when UV-350 is released into
waste water the largest part of the substancebailhold back in the sewage sludge and
does not enter the environment. This is in agreémvih available experimental findings
of Ruan et al. (Ruan et al., 2012), see also Partd Annex 6. It has to be kept in mind
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that the use of sludge from municipal sewage treatmlants for agricultural purposes is
a common practice in many regions. Over this waydhbstance might be released into
agricultural soil.

3.3 Bioaccumulation

e
th

Table 14: QSAR~esultsfor log KOW -predictions of UV-350

Model QSAR result Overall model performance QPREF
EPISuite 4.1 Log Kow: 6.31 Reliable Annex 5.3
KOWWIN

COSMOtherm Log kkw: 7.11 Reliable Annex 5.3

F

3.3.1 Agquatic bioaccumulation

UV-350 was tested in a bioconcentration study atingrto OECD 305 C (NITE, 2012;
reliability rated Klimisch 2). Not all test conditis can be reported because the summary
of the studies does not list them. Two substanceemtrations were tested in common
carp Cyprinus carpio). The test duration was each time 60 days. Narin&bion on the
use of a dispersant is given, but in two similardggs on UV-327 which has also a low
water solubility dispersants were used. Table & Ilthe original report data amended
with the BCF normalised to 5 % lipid content casted with the average lipid content of
1.89 % (lipid content 1.47 % at start and 2.31 %t of test).

Table 15: BCF reportedand BCF lipid normalisedof UV-350 (values refer to whole
body wet weight basis unless no other informatiorsiprovided)

Test concentration in pg/L BCFeported BCFiipid-normalised
1.0 7700 20263
0.1 130064 34210

BCF values are clearly well above the vB-criterion.

Additional BCF data for skin, head, innards andkxdi and depuration data was received
by NITE:
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Table 16: ReportedtissueBCF

Test concentration | Skin Head Innards Edible

in ug/L

1.0 16000, 8900 17000, 11000 29000, 17000 110am) 55
0.1 13000, 17000 18000, 25000 31000, 52000 o0@mn@2

Clearance half-lives of 15 and 14 days were repdite the separate test concentrations
in the order as stated above.

3.3.2 Terrestrial bioaccumulation

No data available.

3.3.3 Summary and discussion of bioaccumulation

Data show very high bioconcentration factors fothbest concentrations. Hence, UV-
350 clearly meets the vB-criterion.

Structural similar substances confirm the assestsri&fi320 (CAS 3846-71-7) and UV-
327 (CAS 3864-99-1) have been shown to meet therntBron as well. Additionally,
enrichment in a top predator was observed for UV-&2d UV-328 (CAS 25973-55-1).

There are no monitoring data available on UV-35biota.

ur
ed.
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3

[Uv-320  Cyprinuscarpio  |1,945* I--.
5,905* i
12,041 0
8,817 0
7,540 0.01
I ol e
Uv-328 | Cyprinuscarpio  |1,121 01 |OECD305C |steady statq (NITE, 2012)
740-2,148 0.01
3,681 0.01
. w P [e  mee
*attestend

34 Secondary poisoning

UV-350 is expected to enrich in top predators bseaaccumulation through the food
chain was shown for the structural similar UV-321l dJV-328. Several biomonitoring
studies suggest that as well (see Annex 6).

26



ANNEX XV — IDENTIFICATION OF UV-350 AS SVHC

4 HUMAN HEALTH HAZARD ASSESSMENT

Not relevant for this dossier.
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5 ENVIRONMENTAL HAZARD ASSESSMENT

5.1 Aquatic compartment (including sediment)

5.1.1  Toxicity data

5.1.1.1 Fish

5.1.1.1.1 Short-term toxicity to fish

Under the Toxic Substances Control Act of US EPAaante toxicity study o®ryzias
latipes was conducted in 2001 by Ciba-Geigy (Ciba-Geigy91). According to the
result summary the L& (96 h) was larger than 250 mg mmeaning that no effect was
observed up to the water solubility limit. Unforaaaly only an excerpt summarizing the
original study report was available for decisionking. Therefore no information of any
analytical follow-up of the test concentrations tenprovided.

Table 18: Acute toxicity of UV-350 on fish

Species Duration | LCsg Method, conditions Rel. Reference
(mg I)
Japanese Industrial Standard (JIS
K 0102-1998-71.), “Testing (Ciba-Gei
Oryzas latipes 96 h >250 methods for industrial waste 2 9y
e . 2001)
water, Acute toxicity test with
fish”

5.1.1.1.2Long-term toxicity to fish

No data relevant for assessing the T-criteriontzareported.

5.1.1.2 Agquatic invertebrates

No data relevant for assessing the T-criteriontzareported.

5.1.1.3 Algae and aquatic plants

No data relevant for assessing the T-criterionlzareported.
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5.1.1.4 Sediment organisms

No data relevant for assessing the T-criteriontzareported.

5.1.1.5 Other aquatic organisms

No data relevant for assessing the T-criterionlzareported.

5.2 Terrestrial compartment

No data relevant for assessing the T-criterionlzareported.

5.3 Atmospheric compartment

No data relevant for assessing the T-criterionlzareported.

5.4 Microbiological activity in sewage treatment systers

No data relevant for assessing the T-criteriontzareported.

55 Non compartment specific effects relevant for thedod
chain (secondary poisoning)

No data relevant for assessing the T-criteriontzareported.

5.6 Toxicity test results concerning endocrine disruptn relevant for the
environment

As there is some discussion on endocrine disrugtiogerties data on this issue was
compiled in Annex 7.
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6 CONCLUSIONS ON THE SVHC PROPERTIES

6.1 PBT, vPvB assessment

6.1.1 Assessment of PBT/vVPvB properties — comparison wittme criteria of
Annex XIlI

6.1.1.1 Persistence

Cts;

* In many environmental monitoring studies UV-320, 3¥%7 and UV-328 are
analysed in a variety of different compartmentsnany regions of the world (see
Annex 6). For UV-350 we found only one such stuiolyt since the other three
substances are structurally related to UV-350 ithimostly because it was not
individually searched for.

» The QSAR results for UV-350 in conjunction with tlk@own experimental
results for the structurally related substances 3209; UV-327 and UV-328
indicate a very low potential for biodegradation.

he
n case of UV-350

d. |

a sec-butyl group has to be degraded..
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In conclusion we therefore assess that UV-350 meisionsidered to be very persistent in
the environment.

6.1.1.2 Bioaccumulation

UV-350 shows very high bioconcentration in CarphvBCF exceeding the vB trigger of
5,000 by far. This finding is in line with BCF ofi¢ other benzotriazoles UV-320 and
327. Additionally, enrichment at the top of the dochain has been proven for UV-327
and UV 328. Thus UV-350 is very bioaccumulative.

6.1.1.3 Toxicity

The available studies show that UV-350 is not dguteic for aquatic organisms. There
is no information on the long-term toxicity of U\BB. Based on the currently available
data we conclude that UV-350 does not fulfil theriterion.

6.1.2 Summary and overall conclusions on the PBT, vPvB piperties

UV-350 has to be considered vP. Also the substéulfiks the numerical criterion to be
considered vB. In conclusion UV-350 has vPvB-prtpsr

6.2 CMR assessment

Not relevant for this dossier.
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PART Il

INFORMATION ON USE, EXPOSURE, ALTERNATIVES
AND RISKS

INFORMATION ON MANUFACTURE, IMPORT/EXPORT AND USES -
CONCLUSIONS ON EXPOSURE

UV-350 is preregistered and the number of individoeatifications in ECHA's C&L

Inventory databade (total number: 163, subdivided into 4 different geggated

notifications) leads to the conclusion that UV-380 commercially relevant inside
Europe.

Concerning tonnages manufactured or imported weodldhave a complete picture of the
situation yet, as UV-350 is not registered undeARH in the moment. The ECHA
database on pre-registered substances indicates/¥ia50 is intended to be registered
until 31st May 2013 It has to be kept in mind that the registratiotyacovers a single

4 http://echa.europa.eu/web/guest/information-on-dbaisicl-inventory-databaséaccessed 18th February
2013)

5 hitp://echa.europa.eu/web/guest/information-on-dbaisipre-registered-substan@egaccessed 24th July
2012)
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registrant. Even when only the four aggregatedfieati of the C&L inventory might
submit a registration dossier for a tonnage bandGff — 1000 tonnes per year the
aggregated tonnages over all registrants mightezktiereshold of 1000 tonnes per year
without circumstances.

The substance itself is expected to be used astabiliger for plastics, polyurethanes
and rubber and constituent in formulations usedcdoating of surfaces, e.g. cars or
special industrial wood coatings.

Consultation of the database of Substances in Bt®dn Nordic Countriéss(SPIN)
contains entries for preparations put on the mark8weden containing UV-350. But the
information on tonnages and types of productsasmed to be confidential.

Measured environmental concentrations

In Germany UV-350 was not detected in 3 soils witsh anthropogenic influence and 2
soils from background sites (Rodriguez Pereiro@asado Agrelo, 2012). It was neither
detected in 5 samples of suspended particulateenfedin river water independent of the
anthropogenic influence at the sampling sites.

Ruan et al. (Ruan et al., 2012) detected UV-35/enof 60 sewage sludge samples from
China at concentrations of 1.88 — 42.7 ng/g dw.

Table 19: Overview of UV-350 concentrations in thenvironment

Compartment Concentration Detection |Country |Reference
Frequency*|of
sampling

soll n.d. (background sites , sites |0/5 Germany|(Rodriguez Pereiro and
with high anthropogenic Casado Agrelo, 2012)
influence)

suspended solids n.d. (background sites, sites |0/5 Germany|(Rodriguez Pereiro and

(from river water) Wlth high anthropogenic Casado Agrelo, 2012)
influence)

WWTP sludge 1.88 — 42.7 ng/g dw 5/60 China (Ruan et al., 2012)

median 13.8 ng/g dw

* xly = detected in x of y samples

CURRENT KNOWLEDGE ON ALTERNATIVES

6 Information from SPIN-databasenyw.spin2000.netaccessed 24th July 2012)
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RISK-RELATED INFORMATION
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7 Degradation Product of EC 407-000-3
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HRMS). J Environ Monit 12, p. 2088-2092 (2010)
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ANNEX 2: OVERVIEW OF SELF-CLASSIFICATIONS

Table 20: Self Classification for UV-350 acc. to Rpulation (EC) 1272/2008 (CLP)

Name / Tradename

EC-number

Hazard Class and

Hazard Statement Code(s)

Category Code(s)
2-(2H-benzotriazol-2-yl)-4- Eye Irrit. 2 H319
(tert-butyl)-6-(sec- 253-037-1 STOT RE 2 H373
butyl)phenol Aquatic Chronic 4 H413
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ANNEX 3: ANALYSIS OF QSAR APPLICATION: PREDICTION O F
POTENTIAL PERSISTENT PROPERTIES IN THE ENVIRONMENT FOR UV-

350

A Information on substance and purpose

Name: 2-(2H-benzotriazol-2-yl)-4-(tert-butyl)-6-(sec-
' butyl)phenol (UV-350)
OH
CAS Nr. 36437-37-3 s TS
e
EU Nr. 253-037-1
Smiles c1(c(c(ce(cl)C(C)(C)C)C(C)CC)O)N(N=C2C=C3)NF
Cc2C=C3
Endpoint Screening on Persistence in the environment

Regulatory purpose PBT-Assessment, used

assessment of a group of Phenolic Benzotriazoles

in a Weight-of-Evidence Apgraa justify vP-

B Relevant structure information

Parameter Result Rationale
Structure identification
Structure of concern parent Substance is a monstiteent, question to be

answered is, if this substance itself fulfills fhe
Screening criteria.

Descriptors used for QSAR prediction

Fragment descriptors off
BIOWIN2 and BIOWIN
3

applicable but probably
slightly
underestimating

All fragments are represented by the model with
exception of the triazole group which has probatsly
inhibiting influence

Fragment descriptors of]
BIOWING

applicable but probably
slightly
underestimating

All fragments are represented by the model with
exception of the triazole group which has probatsly
inhibiting influence.

Molecular Weight applicable

Molecular weight in tteange of the weights in the
Training Set

Other relevant information
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C QSAR models used

Model Version Endpoint QMBI

BIOWIN2 v4.1l Probability of rapid biodegradation rex 3.1

BIOWIN3 v4.1l Time to Ultimate Biodegradation givas a Annex 3.2

numerical value between 1 and 5

BIOWING v4.1l Probability of rapid biodegradation rex 3.3

D Analysis of QSAR model performance

Model QSAR result Overall model performance QPREF

BIOWIN2 0.1329 (does not | Reliable with Restrictions Annex 3.4
biodegrade fast)

BIOWING 0.012 (does not | Reliable with Restrictions Annex 3.4
biodegrade fast)

BIOWIN3 2.2538 (weeks to | Reliable with Restrictions Annex 3.4

months)

E Overall conclusion

Overall QSAR Result

Borderline case for meeting the criteria on pegsict

Rational

Both QSAR-criteria according to ECHA Guidance Raté not met
((BIOWIN2 < 0.5 AND BIOWIN3 < 2.2) OR (BIOWING < 8.AND
BIOWIN 3 < 2.2))). The reason for this is that BEOWIN3-result is larger
by 0.0538 which indicates a borderline case Thdeahperformance and
Read-Across on similar substances supports thé ifshe QSAR model
(see Annex 3.4).

Reliability

Reliable with Restrictions.

The triazole group is not a descriptor fragmenhefthree models,
therefore the actual persistence might be underattd. The comparison ¢
experimental data for similar structures with BIOQV8Iresults for them car
be interpreted as showing a slight underestimatfahe Ultimate
Biodegradation time, therefore the actual degradatime might probably
be longer and the criterion fulfilled.

Conclusion with regard to the regulatory purpose

When combining the evidence of the QSAR resulth Wit information known from similar structures i
can be concluded that UV-350 meets the Persistmitegion on a Screening level. Note that the
information obtained in this way is on its own safficient for assessing the actual F-criterion. This
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will be done in a Weight-of-Evidence approach whéis QSAR result is used as supporting evidence
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ANNEX 3.1: QMBI BIOWIN2

Information

Literature references or Links

Remarks

0 - General

Model name and
version

BIOWIN2 (nonlinear
probability model), v4.10

Howard, P.H., Boethling, R.S., Stiteler, W.M., Mary| W.M., Hueber, A.E.,
Beauman, J.A., Larosche, M.E. 1992. Predictive mfmtexerobic
biodegradability developed from a file of evaluabeddegradation data.

Environ. Toxicol. Chem. 11:593-603.

Boethling, R.S., Howard, P.H., Meylan, W., StiteMf., Beaumann, J., Tiradc
N. 1994. Group contribution method for predictirrgimability and rate of
aerobic biodegradation. Environ. Sci. Technol. 88:85.

w.al9 software
package

EPISUITE Estimation
Programs Interface Suite™
for Microsoft® Windows,
v4.10

http://www.epa.gov/oppt/exposure/pubs/episuite.htm

1 - Definition of Endpoint

Endpoint [units] (w.a.
species and other
relevant information)

Probability of Rapid
Degradation (0.0-1.0)

Values larger 0.5 arg
interpreted as
biodegradades fast

2 — Definition of Algorithm

Brief description of
algorithm and/or link
to full definition

Probability = Exp () / (1 +
BExp (Y)), Yj=ag+ ag* f1 +
a*fh+ . +tag* s+ an®

Online documentation of BIOWIN

19.a.: when applicable
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MW

List of employed
descriptors with units

8=3.0087; a...a5s fragment
coefficients, f...f3
instances of fragment,,a
molecular weight
coefficient, MW : molecular
weight of substance j
[g/mol]

List of the 36 fragments employed and all theirfficients can be found in
online documentation of BIOWIN

Number of Chemicals
in Training Set and
Brief description of it

295 chemicals of the
BIODEG database

W.a.: Training set
available at

Online documentation of BIOWIN

3 — Definition of the Applicability Domain

W.a.: Definition of the
Applicability Domain

Limits of the
Applicability Domain

The target molecule should
be composed of fragments
that are used in this model,
otherwise only molecular
weight will be considered;
MW = 30.02-959.2

Online documentation of BIOWIN

4 — Information on the

Validation of the Model

Validation Set Type

internal and external

W.a.: Validation
available at

Several available, see for example:

Posthumus, R., Traas, T.P., Peijnenburg, W.J.GMzebos, E.M. 2005.

External validation of EPIWIN biodegradation mod&S#&RQSAR Environ.

Res. 16:135-148
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Statistical information | Total correct: 275/ 295
on validity (93.2%)

5 — Mechanistic Interpretation of the model

W.a.: Mechanistic Biodegradation is a stepwise-
basis of model reaction cascade therefore
individual fragments

contribute to the probability
that a substance is degrade
fast

o

52




ANNEX XV — IDENTIFICATION OF UV-350 AS SVHC

ANNEX 3.2: QMBI BIOWIN3

Information

Literature references or Links

Remarks

0 - General

Model name and
version

BIOWIN3 (ultimate survey
model), v4.10

Boethling, R.S., Howard, P.H., Meylan, W., StiteMf., Beaumann, J., Tirado
N. 1994. Group contribution method for predictirrglpability and rate of
aerobic biodegradation. Environ. Sci. Technol. 38:85.

w.a20 software
package

EPISUITE Estimation
Programs Interface Suite™
for Microsoft® Windows,
v4.10

http://www.epa.gov/oppt/exposure/pubs/episuite.htm

1 - Definition of Endpoint

Endpoint [units] (w.a.
species and other
relevant information)

Expert Rating for time to
Ultimate Biodegradation
given as a humerical value
between 1 and 5

>4.75 - 5: hours;
>4.25 - 4.75: hours
to days; >3.75 -
4.25: days; >3.25 -

3.75: days to weeks;
>2.75 - 3.25: weeks|,

>2.25 - 2.75: weeks
to months; >1.75 -
2.25: months;
<1.75: recalcitrant

2 — Definition of Algorithm

Brief description of
algorithm and/or link

Ratingi= ag + a* f1 + a, * f;

Online documentation of BIOWIN

20w.a.: when applicable
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to full definition

+ ..+ ag* fst+ an* MW

List of employed
descriptors with units

2=3.1992; a...a5s fragment
coefficients, f...f3
instances of fragment,,a
molecular weight
coefficient, MW : molecular
weight of substance j
[g/mol]

List of the 36 fragments employed and all theirfficients can be found in
online documentation of BIOWIN

Number of Chemicals
in Training Set and
Brief description of it

200 substances

17 Experts revieweg
200 substances and
assigned a
degradation rating
of 1 to 5 for them.
Based on this rating
the coefficients for
the fragments were
derived

W.a.: Training set
available at

Online documentation of BIOWIN

3 — Definition of the Applicability Domain

W.a.: Definition of the
Applicability Domain

Limits of the
Applicability Domain

The target molecule should
be composed of fragments
that are used in this model,
otherwise only molecular
weight will be considered;
Prediction Range for Expert
Rating : 1.44 — 3.89

Online documentation of BIOWIN

4 — Information on the Validation of the Model

]
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Validation Set Type internal and external -

W.a.: Validation Several available, see for example: -

available at -
Posthumus, R., Traas, T.P., Peijnenburg, W.J.GMMzebos, E.M. 2005.

External validation of EPIWIN biodegradation mod&S#&RQSAR Environ.
Res . 16:135-148

Statistical information | Total correct: 167/200 -
on validity (83.5%)

5 — Mechanistic Interpretation of the model

W.a.: Mechanistic Biodegradation is a stepwise- -
basis of model reaction cascade therefore
individual fragments

contribute to the probability
that a substance is degrade
fast

o
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ANNEX 3.3: QMBI BIOWING

Information

Literature references or Links

Remarks

0 - General

Model name and
version

BIOWING (non-linear MITI
model), v4.10

Tunkel, J., Howard, P.H., Boethling, R.S., Stit@l¢r, Loonen, H. 2000.
Predicting Ready Biodegradability in the Japanegastty of International
Trade and Industry TedEnviron. Toxicol. Chem. 19:2478-2485.

w.a2l: software
package

EPISUITE Estimation
Programs Interface Suite™
for Microsoft® Windows,
v4.10

http://www.epa.gov/oppt/exposure/pubs/episuite.htm

1 - Definition of Endpoi

nt

Endpoint [units] (w.a.
species and other
relevant information)

Probability of Rapid
Degradation (0.0-1.0)

Values larger 0.5
are interpreted as
“biodegradades
fast”

2ly.a.: when applicable
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2 — Definition of Algorithm

Brief description of
algorithm and/or link
to full definition

Probability = Exp (Y;) / (1 +
Bxp (V). Yi=ao+ a* f1 +
arft L tap*fptan*
MW

Online documentation of BIOWIN

List of employed
descriptors with units

a= 2.5257; a...as:
fragment coefficients,
f1...f40: instances of
fragment, &: molecular
weight coefficient, MVy:
molecular weight of
substance j [g/mol]

List of the 42 fragments employed and all theirfioients can be found in
online documentation of BIOWIN

Number of Chemicals
in Training Set and
Brief description of it

589 chemicals of 884
chemicals that were tested
under the Japanese Chemi
Substances Control Law

cal

The other 295

substances were
used as Validation

Set

W.a.: Training set
available at

Online documentation of BIOWIN

3 — Definition of the Applicability Domain

W.a.: Definition of the
Applicability Domain

Limits of the
Applicability Domain

The target molecule should
be composed of fragments
that are used in this model,
otherwise only molecular
weight will be considered

Online documentation of BIOWIN
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4 — Information on the Validation of the Model

Validation Set Type

internal and external

W.a.: Validation
available at

Internal: Online documentation of BIOWIN
External: Several available, see for example:

Posthumus, R., Traas, T.P., Peijnenburg, W.J.GMzebos, E.M. 2005.
External validation of EPIWIN biodegradation mod8S#&RQSAR Environ. R
€s.16:135-148

Statistical information
on validity

Total correct Training Set:
488/ 589 (82.9%)

Total Correct Validation Sef:

238/ 295 (80.7%)

5 — Mechanistic Interpretation of the model

W.a.: Mechanistic
basis of model

Biodegradation is a stepwis
reaction cascade therefore
individual fragments

contribute to the probability
that a substance is degrade
fast

()

o
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ANNEX 3.4: Analysis of QSAR prediction for UV-350

QSAR Model: BIOWIN 2/3/6

Overall performance

Result

Further description

Endpoint result [unit]

BIOWIN2: 0.1329
BIOWING: 0.012
BIOWINS: 2.2538

Borderline Case of
Persistence Criterion
met

According to the ECHA Guideline R.11 the Screeni
Criterion is met, when (BIOWIN2 < 0.5 AND
BIOWIN3 < 2.2) OR (BIOWING6 < 0.5 AND
BIOWINS < 2.2), this is not the case here since the
BIOWINS result is 0.0538 above the trigger value.

g

Applicability domain

Yes, with restrictions

The molecule is in the ranfenolecular weights of
the training sets of the three models. Also, mbshe
fragments of UV-350 are represented in the fragme
descriptors of the molecule (with the exceptiothef
triazole group). The prediction of BIOWIN 3 is imet
range of the predictions of the Training Set ad.wel

Similarity with Yes Most fragments of UV-350 are present in thaning
trainings set Set (with the exception of the triazole group)
Similar substances Yes See table next side

Model performance Good Experimental Values and Assessment are ireagget
for similar substances

Other uncertainties No -

Overall conclusion

Reliable with restrictions (but used in a Weigh&yidence Approach)

Rational

The result is very near the trigger value for BIONBI(< 2.2). One essential
group for the degradation, the triazole group israpresented. As the group is
known to be difficult to degrade its contributidmosild probably be inhibiting.
Hence, it can be assumed that UV-350 will be indestdeadily-biodegradable.
This assumption is supported by the known experiatelues of other phenoli
benzotriazoles. The comparison of experimental fiataimilar structures with
BIOWINS results for them can be interpreted as shgwa slight underestimatio
of the Ultimate Biodegradation time.
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Results for similar substances

Substance 1 Substance 2 Substance 3 Substance 4 bstance 5
Structure OH o
OH oH 4’_9 M O
2L 50 ? 3 = :} 2
CAS-Nr. 3864-99-1 3846-71-7 25973-55-1 3147-75-9 70321-86-7
EU-Nr. 223-383-8 223-346-6 247-384-8 221-573-5 274-570-6
(Trade-)Name uv-327 uvVv-320 Uv-328 uv-329 UvVv-234

Descriptor value

BIOWIN 2 : 0.0013;
BIOWING : 0.0024;
BIOWIN 3: 1.8338

(months)

BIOWIN 2 : 0.016;
BIOWING : 0.0091;
BIOWIN 3: 2.1165
(months)

BIOWIN 2 : 0.0108;
BIOWING : 0.0096;
BIOWIN 3: 2.0546

(months)

BIOWIN 2 : 0.016;
BIOWING : 0.0154;
BIOWIN 3: 2.1165
(months)

BIOWIN 2 : 0.0922;
BIOWING : 0.0008 ;
BIOWIN 3: 1.8862
(months)

Predicted endpoint

P-Screening criterion
met

P-Screening criterion
met

P-Screening criterion

met

P-Screening criterion
met

P-Screening criterion
met

Experimental endpoint

Non-biodegradable,
BOD =0

Non-biodegradable,
BOD =0

not readily

biodegradable (2-8%

after 28 days)

not readily
biodegradable (0-1%
after 28 days)

not readily
biodegradable (3-8%
after 28 days)

Statistical performance




ANNEX XV — IDENTIFICATION OF UV-350 AS SVHC

Substance 6

Structure O

(-1

CAS-Nr. 73936-91-1

EU-Nr. 403-800-1
(Trade-)Name uv-928

Descriptor value BIOWIN 2 : 0.0027;

BIOWING : 0.0013 ;
BIOWIN 3: 1.6343
(recalcitrant)

Predicted endpoint P-Screening criterion
met

Experimental endpoint not readily-
biodegradable (0-3%
after 28 days)

Statistical performance -

Rational for the selection of similar substances

Substances 1 to 6 are structurally similar as #reyphenolic benzotriazoles as the target
molecule. The largest similarity is with Substa@cand 3.
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Molecule 1:
Name: | 2-benzotriazol-2-yl-4,6-di-tert-butylphenol (UV-3p0

OH
N.
CASNr. | 3846-717 ”J,D
EUN | 223-346-6
Smies | SHECEHEICENCICICINCICION=CCCIN
Molecule 2:

‘:
o
T

~
—
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D Analysis of QSAR model performance
' Model | QSAR result Overall model performance | QPREF |
F_B Reliable with restrictions | Annex 4.4 |
| UV-327:4.99
| UV-328:5.18
| UV-350: 4.66
F Reliable with restrictions | Annex 4.4 |
UV-327:5.28
UV-328:5.65
UV-350: 5.19
F Reliable with restrictions | Annex 4.4 |
| UV-327:5.64
| UV-328:5.46
 UV-350: 4.90

for

(o2}
(&
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22 .a.: when applicable
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(PC)KOCWINv.2 - MCImethod |
ehttp://www.epa.gov/oppt/exposure/pubs/episuite. him
0

C
Fa

23y.a.: when applicable
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24y.a.: when applicable
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Molecule 1:
Name: | 2-benzotriazol-2-yl-4,6-di-tert-butylphenol (UV-3p0

OH
N.
CASNr. | 3846717 ”J»:O
EUN. | 223-3466
— p«
Molecule 2:

‘:
]
=

~
—
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]

OH

EUN. | 247-3848
Smies | SHCEAEICIONCICOICICOICTIONINECZCC3
Name e enel (v aso, e

) OH

N

CASNr. | 36437-37-3 ”}:@
EUN. | 253037-1
Smiles

| ;
—
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D Analysis of QSAR model performance
' Model | QSAR result Overall model performance | QPREF |
KOWWIN | UV-320: 6.27 Reliable Annex 5.3 |
| UV-327:6.91
| UV-328:7.25
| UV-350: 6.31
| UV-320:7.39 Reliable Annex 5.3 |
| UV-327:7.91
| UV-328:7.89
| UV-350:7.11
E Overall conclusion
 Overall QSAR Result |

ing
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q
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| KOWWIN 1.68 ent
92.
gehttp://www.epa.gov/oppt/exposure/pubs/episuite htm
0

25y.a.: when applicable
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that leads to a correction instance occu




ANNEX XV — IDENTIFICATION OF UV-350 AS SVHC

n

tm

(=) (=) (=) (=) (=) (=) (=) (=) |

=




ANNEX XV — IDENTIFICATION OF UV-350 AS SVHC

26y.a.: when applicable
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i

| storm water

| landfill effiuent particles |
landfill effiuent |
| WWTP effluent particles |
| WWTP effluent |
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' Substance Air’ Deposition

| UV-234 o/ I 0/4 I

| UV-320 38 10.024-0.67 0/4 I

| Uv-327 6/8 0.40-25 3/4 <100-320 |
| Uv-328 0/8 I 0/4 I

| UV-329 5/8 <0.15-30 3/4 <100-331
| UV-360 18 0.40 0/4 I

|

.:.:j!.
%0 'l
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600
st 5

Table 27: Levels of benzotriazole light stabilizerén dust samples (n = 3 replicates) [ng/g]

uv-326 | UV-327 UV-328
 private house 1 42 86 46
' private house 2 58 101 127
 private house 3 333 29 100
 private house 4 73 22 68
' private house 5 269 52 149
' public building 676 131 62
' car cabin 1 4880 48 88
' car cabin 2 522 127 124
' car cabin 3 170 43 52
' US dust reference material 121 322 259
r 42-4883(780) | 22-127(71) | 46-149(91) |
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UV-320 [ UV-326 | UV-327 | UV-328 |
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