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1 IDENTITY OF THE SUBSTANCE

11

Name and other identifiers of the substance

Table 1: Substance identity and information related to molecular and structural formula of
the substance. Taken from ECHA’s dissemination site if no other source is given

Name(s) in the IUPAC nomenclature or other
international chemical name(s)

2,2-dimethylpropan-1-ol, tribromo derivative; 3-bromo-
2,2-bis(bromomethyl)propan-1-ol

Other names (usual name, trade name, abbreviation)

TBNPA, FR-513

1ISO common name (if available and appropriate)

EC number (if available and appropriate)

253-057-0

EC name (if available and appropriate)

2,2-dimethylpropan-1-ol, tribromo derivative

CAS number (if available)

36483-57-5;1522-92-5

Other identity code (if available)

Molecular formula CsHgBr30
Structural formula OH
Br
Br Br
SMILES notation (if available) BrCC(CBr)(CBr)CO

Molecular weight or molecular weight range

324.838 g/mol (from PubChem)

Information on optical activity and typical ratio of
(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identity
of the source (for UVCB substances only)

Degree of purity (%) (if relevant for the entry in Annex |~

Vi)

1.2 Composition of the substance

Table 2: Constituents (non-confidential information)

Constituent
(Name and
identifier)

Concentration range (%
wiw minimum and
maximum in multi-
constituent substances)

numerical

Current CLH in | Current self-
Annex VI Table 3.1 | classification and
(CLP) labelling (CLP)

TBNPA (CAS no. 36483-
57-5; 1522-92-5)

> 97% (wiw)

- Aquatic chronic 3 H412
Eye Irrit. 2 H319

Acute Tox. 4 H302
Muta. 2 H341

Muta. 1B H340

Carc. 1B H350

Not classified

[04.01-MF-003.01]




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 2,2-DIMETHYLPROPAN-1-OL, TRIBROMO DERIVATIVES; 3-BROMO-2,2-

BIS(BROMOMETHYL)PROPAN-1-OL

2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling according to the CLP criteria
Table 3: Proposed CLH

Classification Labelling Specific
Index | International Chemical Suppl Conc.
e o EC No CAS No Hazard Class Hazard Pictogram, Hazard ppL. Limits, |Notes
No Identification . Hazard
and Category| statement | Signal Word | statement statement M-
Code(s) Code(s) Code(s) Code(s) Code(s) factors

Current
Annex VI

entry

2,2-dimethylpropan-1-ol,
. tribromo derivative;

Dossier 36483-57-5; Muta. 1B H340 H340
submitters 3-bromo-2,2- 253-057-0 GHSO08, Dgr

proposal bis(bromomethyl)propan- 1522-92-5 Carc. 1B H350 H350

1-ol

Resulting 2,2-dimethylpropan-1-ol,
Annex VI tribromo derivative;

entry if 36483-57-5: Muta. 1B H340 H340

agreed by 3-bromo-2,2- 253-057-0 1529925 GHSO08, Dgr

RAC and bis(bromomethyl)propan- Carc. 1B H350 H350

COM 1-ol

[04.01-MF-003.01]
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Table 4: Reason for not proposing harmonised classification and status under public

consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Explosives Hazard class not assessed in this dossier No
E:]ir;:?:ﬁ;eungzﬁz g;sigsfz)luding Hazard class not assessed in this dossier No
Oxidising gases Hazard class not assessed in this dossier No
Gases under pressure Hazard class not assessed in this dossier No
Flammable liquids Hazard class not assessed in this dossier No
Flammable solids Hazard class not assessed in this dossier No
Self-reactive substances Hazard class not assessed in this dossier No
Pyrophoric liquids Hazard class not assessed in this dossier No
Pyrophoric solids Hazard class not assessed in this dossier No
Self-heating substances Hazard class not assessed in this dossier No
Substances which in contact

with water emit flammable | Hazard class not assessed in this dossier No
gases

Oxidising liquids Hazard class not assessed in this dossier No
Oxidising solids Hazard class not assessed in this dossier No
Organic peroxides Hazard class not assessed in this dossier No
Corrosive to metals Hazard class not assessed in this dossier No
Acute toxicity via oral route Hazard class not assessed in this dossier No
Acute toxicity via dermal route | Hazard class not assessed in this dossier No
ch:’t? toxicity via inhalation | \o;arq class not assessed in this dossier No
Skin corrosion/irritation Hazard class not assessed in this dossier No
isrerriitgl':iZn eye  damagefeye | o ard class not assessed in this dossier No
Respiratory sensitisation Hazard class not assessed in this dossier No
Skin sensitisation Hazard class not assessed in this dossier No
Germ cell mutagenicity Harmonised classification proposed Yes
Carcinogenicity Harmonised classification proposed Yes
Reproductive toxicity Data inconclusive Yes
;‘:}Z‘igfx ;gsrgf; organ toxICity- | |1a7ard class not assessed in this dossier No
fggg;'gd (t;)l(:)%estur(;rgan tOXICIty- | hata inconclusive Yes
Aspiration hazard Hazard class not assessed in this dossier No
g'nﬁ?gg%’:m to  the aquatic Hazard class not assessed in this dossier No
Hazardous to the ozone layer Hazard class not assessed in this dossier No
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3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING

The substance has no previous harmonised classification and labelling

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL

There is no requirement for justification that action is needed at Community level.

RAC general comment

2,2-dimethylpropan-1-ol, tribromo derivative; 3-bromo-2,2-bis(bromomethyl)propan-1-ol (TBNPA)
is a small brominated alkyl alcohol. TBNPA is a REACH registered substance and according to the
information published on the ECHA dissemination site, this substance is used in the manufacture of
polymers, plastic products and chemicals, as well as an intermediate. TBNPA is a reactive flame
retardant in polymer synthesis (100-1000 tonnes per year, tpa) for the manufacture of plastic
products and chemicals. It is used in industrial, professional and consumer settings in formulation
and use of commercial mixture(s). The substance currently does not have an Annex VI entry
according to the CLP regulation. The dossier submitter (DS) evaluated Germ Cell Mutagenicity,
Carcinogenicity, Reproductive Toxicity, Specific Target Organ Toxicity after Repeated Exposure and
proposed classification as Carc. 1B and Muta. 1B.

In the CLH dossier, extensive use is made of read-across of data from another brominated alkyl
alcohol, 2,2-bis(bromomethyl)propane-1,3-diol (BMP), recently evaluated by RAC (CLH-O-
0000001412-86-212/F, adopted June 2018). The read-across of data is mainly based on a
document by the Danish Environmental Protection Agency, which grouped several brominated
flame retardants. RAC agrees with the proposed read-across and also extends it to include 2,3-
dibromo-1-propanol (2,3-DBPA), which is a structurally similar brominated flame retardant with a
harmonised classification and labelling. The reasoning for the use of read-across of data is
explained and justified as follows.

Read-across

The toxicological data presented in the CLH dossier and/or available in the open literature for
TBNPA are very limited and the available studies are the following (see more details in the table
below):

1. a 28-day oral repeated dose toxicity (RDT) study in rats with a 14 day recovery period
where some relevant reproduction parameters were investigated (Anonymous, 2015;
REACH registration dossier)

2. an OECD TG 414 pre-natal developmental toxicity study on female Sprague-Dawley (SD)
rats (20 /dose) requested by ECHA on 2015 (TPE-D-21 143L0292-65-OUF), (Anonymous,
2016)

3. a l4-day repeated dose oral toxicity by gavage in rats used as supporting study in the
evaluation of STOT RE (Anonymous, 2011)

4. a non-guideline, 30-day feeding study in rats used as supporting study in the evaluation of
STOT RE (Anonymous, 1973)

5. Several in vitro mutagenicity studies in bacteria and mammalian cells and 2 in vivo
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mutagenicity studies

In addition, a sub-chronic toxicity study (90-day) by oral route (EU B.26./OECD TG 408) in rats
was also requested by ECHA with a deadline of submission 25% March 2020 (CCH-D-21 L43BI47B-
36-0UF). Industry submitted the study, which became available to RAC on 23" March 2020.

Therefore, the need for identifying substances with similar chemical structure and toxicological
properties has arisen in order to evaluate the human health hazards discussed in the CLH dossier.

As mentioned above, the DS proposed read-across from BMP. RAC, following suggestion from a
commenting Member State Competent Authorities (MSCA) during the general consultation, has
also identified another similar substance, 2,3-DBPA, which has a harmonised classification and
labelling (Annex VI, Index number 602-088-00-1, CLP 00) and could also be used for read-across
for the classification of TBNPA.

2,3-DBPA is mentioned in the CLH dossier as member of the Small Brominated linear and branched
Alkyl Alcohols (SBAA) group described by the Danish Environment Protection Agency (DEPA) in its
respective report entitled "Category approach for selected brominated flame retardants -
preliminary structural grouping of brominated flame retardants" (Wedebye et al., 2016). This SBAA
group was originally predicted by a number of (Q)SAR models including the OECD QSAR Toolbox.
The members of the SBAA group (61 identified in the DEPA report) had a priori very similar
chemical structures with 3-5 carbons, 2-3 bromine atoms and 1-2 alcohol groups (see the following
Figure).

Figure: Chemical structures and identifiers of TBNPA, BMP and 2,3-DBPA
Br The most prominent members of the SBAA group
-5
B
Dominant chemical structure

of the SBAA group o
\P(\Br
Br Br
HO /Br 2,2-dimethylpropan-1-ol, tribromo

! derivative; 3-bromo-2,2-
i bis(bromomethyl)propan-1-ol (TBNPA)

g OH EC 253-057-0 Br/\]/\cm
Br CAS 36483-57-5, 1522-92-5

2,2- bis(bromomethyl)propane- Br
1,3-diol (BMP) 2,3-Dibromo-1-propanol (2,3-DBPA)
CAS 3296-90-0 CAS 96-13-9

Regarding chemical similarity between TBNPA and BMP the following can be noted:

e In TBNPA, one OH group is replaced by one Br, making TBNPA less symmetric, more
polarized and more reactive compared to BMP

e In both substances all the Br and OH groups are attached to primary carbons (labile C-Br
bond, reactive hydroxyl groups)

e Both substances share a common 5-carbon backbone

Regarding chemical reactivity of TBNPA and BMP the following can be noted:

e Both substances share similar electrophilic properties of the base molecule
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e For both substances, nucleophilic substitution of the Br (more labile) can take place and/or
of the OH group, when enzymatically activated

e For both substance, radical activation is possible, which constitutes also an alert for a
genotoxic mechanism

e For both substances, the aliphatic halogen is a structural alert both for carcinogenicity and
mutagenicity

Regarding chemical similarity between TBNPA and 2,3-DBPA the following can be noted:

e Br and OH groups attached to primary carbons
e Both substances share a common 3-carbon backbone

Nevertheless, the chemical structure of 2,3-DBPA, which comprises 2 carbon atoms less than both
TBNPA and BMP, has a Br group on a secondary carbon, vicinal both to a primary carbon Br and
primary carbon OH group, which renders 2,3-DBPA more reactive compared to both TBNPA and
BMP and through different mechanisms, which probably do not operate in the other 2 SBAAs. More
specifically, dehydrohalogenation of 2,3-DBPA has been experimentally proven by the detection of
2-bromoacrylic acid as a metabolite. In addition, oxidation to form epoxides, which can enter
different metabolic pathways, can also take place. Despite this, all the mechanisms and the
structural alerts described above for TBNPA and BMP cannot be excluded for 2,3-DBPA

In the DEPA report, it is explained that all members of the SBAA group have specific structural
alerts for mutagenicity and carcinogenicity, for example the "aliphatic halogen" (alert for in vitro
and in vivo mutagenicity and carcinogenicity in the OECD QSAR Toolbox. This alert identified 34%
false positives among the mutagenicity training set chemicals (Kazius et al., 2005). According to
Benigni et al. (2008 and 2010), this alert has a positive predictivity for carcinogenicity of 74%.
Nevertheless, as there are multiple chemical reactions possible in a biological system, it does not
seem that there is one single mechanistic interpretation to explain this alert in relation to
mutagenicity and cancer. Some alerts were identified in all the SBAA group members and/or their
metabolites pointing to possible common mechanism(s) of action (e.g. metabolic activation to
reactive carbonyl compounds and aldehyde Schiff-base formation of DNA adducts and cross-links).
In addition, the same nuclear substitution (Sn2) reaction mechanism, which has been proposed as
the primary method of DNA alkylation, is expected to be shared due to the presence of the bromide
group (Sobol et al., 2007). In the DEPA report, BMP and TBNPA were found to belong to the same
(Q)SAR-based clusters identified for genotoxicity and carcinogenicity, while 2,3-DBPA (which has
harmonised classification as Carc. 1B and Repr. 2) did not result in the same clusters . For
reproductive toxicity the three substances are in separate clusters (positive predicted indications in
several reproductive toxicity models). All three substances have similar profiles for endocrine
activity and skin sensitization (positive predicted indications for airway allergy).

The physico-chemical and structural properties for TBNPA, BMP and 2,3-DBPA that are of interest
in the present opinion are summarised in the following table. The physico-chemical properties
between these 3 SBAAs present similarities and differences, with some properties of 2,3-DBPA
lying between the values reported for TBNPA and BMP (relative density, LogP, ALogP). TBNPA is
considerably less soluble compared to BMP and 2,3-DBPA. Nevertheless, availability of TBNPA in
biological fluids, where the temperature is higher (around 36°C compared to 20°C), is expected to
be enough for the substance to exert similar toxicological effects as BMP and 2,3-DBPA. These
toxicological effects are due to the similar chemical structure/functional groups and comparable
physicochemical properties of these three SBAAs.
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Table: Summary of physico-chemical properties and structural features for TBNPA, BMP and 2,3-

DBPA
Property TBNPA 12 BMP 123 2,3-DBPA 24
Physical state at | Solid, white to off- | Off white crystalline gllie?wl’;l Coellcl):vzle\s/isscoﬁcs)
20°C and 101.3 kPa white flakes powder, odourless qu%id vy

. . Melting / freezing point | Melting / freezing point | _
Melting point at 101 kPa: 68.96 °C | at 101 kPa: 109 °C
Flash point - - > 235 °F (113 °C)

- . ) o 426 °F (219 °C) at 760
Boiling point 270 °C at 101 kPa mm Hg (101 kPa)
Relative density 2.286 at 20°C 1.2 at 20°C 2.120 at 20 °C/4 °C

1 mm Hg (0.13 kPa) at
[o] o
Vapour pressure 0+£0.21 kPa at 25°C 0.85 kPa at 25 °C 134.6 °F (57 °C)
Polar surface area 20.23 40.46 20.23
- 50 to 100 g/L
o o

Water solubility 1.93 g/L at 20 °C 19.4 g/L at 20 °C at 68° F (at 20 °C)
Partition coefficient
n-octanol/water Log | 2.6 at 22.5°C (2.47) 0.85 (1.06) -(1.13)
Kow (Log Pow)
ALogP5 2.15 0.75 1.14
Hydrogen bond

1 2 1
acceptors
Hydrogen bond 1 2 1
donors
Rotable bonds 4 4 2
Lipinski score® 0 0 0
Molecular weight 324.8 261.9 217.9
Parent atom counts 9 9 6

1 ECHA dissemination site

2 Danish Environment Protection Agency (DEPA) report entitled "Category approach for selected brominated
flame retardants - preliminary structural grouping of brominated flame retardants" (Wedebye et al., 2016)

3 US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.0. Jan, 2009. Available from, as of Oct 25, 2010:
http://www.epa.gov/oppt/exposure/pubs/episuited!. htm

4National Toxicology Program, Institute of Environmental Health Sciences, National Institutes of Health
(NTP). 1992. National Toxicology Program Chemical Repository Database. Research Triangle Park, North
Carolina

> Atom based method of measuring distribution coefficients using atomic contributions usually in
pharmaceutical industry. The most common elements contained in chemical substances (hydrogen, carbon,
oxygen, sulfur, nitrogen, and halogens) are divided into several different atom types depending on the
environment of the atom within the molecule. While this method is generally the least accurate, the
advantage is that it is the most general, being able to provide at least a rough estimate for a wide variety of
molecules

6 Determines if a chemical compound with a certain pharmacological or biological activity has chemical
properties and physical properties that would make it a likely orally active drug in humans

None of the members are predicted to be persistent or bioconcentrating.

Regarding toxicokinetics and metabolism, there are no data available for TBNPA and the data on
BMP are rather limited. More specifically, glucuronidation is the sole established route of
metabolism of BMP in liver microsomes or primary liver cells of rodents, Rhesus monkeys and
humans. The rate of BMP glucuronidation in rodent cells was 150-fold higher than in human
hepatocytes. It is assumed that this is a detoxification route and this is expected to be the same
for TBNPA and 2,3-DBPA. In addition, BMP has been detected in the gonads (Hoehle et al., 2009).
In the testis of rats only 0.01% BMP was recovered after up to 10 days of exposure. No female rats
were used in this specific study. There were no other toxicokinetic data examining whether BMP
reaches the ovaries of mammals. No data were available on the distribution of the metabolite(s)




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 2,2-DIMETHYLPROPAN-1-OL,
TRIBROMO DERIVATIVES; 3-BROMO-2,2-BIS(BROMOMETHYL)PROPAN-1-OL

before and after internal reabsorption, or whether BMP or its glucuronide metabolite is the active
compound. On the other hand, similar to many halogenated aliphatic alcohols, 2,3-DBPA is
oxidized and dehalogenated. After conjugation to glutathione, the intermediate epoxide is
metabolized further to mercapturic acid. As a result of hydrolysis of the epoxide and successive
oxidation, bromoacetic acid and oxalic acid may also form. The glutathione conjugate can also be
metabolized to a highly reactive episulphonium ion, as a result of which there is the possibility of
adduct formation at N-7 of the guanine (NTP, 1993). Apart from these experimental findings, all
three SBAAs can undergo a variety of different reactions, either through a xenobiotic metabolic
pathway (i.e. cytochrome P450 oxidases, UDP-glucuronosyltransferases, glutathione S-
transferases) or by interacting with DNA via multiple mode of actions.

A summary of the available experimental data for TBNPA, BMP and 2,3-DBPA (data sources: CLH
report for TBNPA; RAC opinion for BMP; Treinen et al., 1989; Lamb et al., 1997; Lamb et al., 1997;

NTP, 1993; ECB, 1998) is showm below.
Table: Summary of all available experimental data for TBNPA, BMP and 2,3-DBPA

EXCRETION AND METABOLISM

TBNPA BMP 2,3-DBPA
36483-57-5;
CAS 1522-92-5 3296-90-0 96-13-9
EC 253-057-0 221-967-7 202-480-9
1. Hoehle et al., 2009 NTP, 1993
Studies No studies 2. Rad et al., 2010
Evaluation - Toxicokinetic  data on BMP | 2,3-DBPA is a metabolite of the
concentrations in the gonads was | flame retardant tris(2,3-
given in the publication of Hoehle | dibromopropyi)-phosphate.  2,3-
et al., 2009. In the testis of rats | DBPA is structurally analogous to
only 0.01% BMP was recovered | 1,2-dibromo-3-chloropropane,
after up to 10 days of exposure. | 1,2-dichloropropane and 1,3-
No female rats were used in | dichloropropene. Similar to many
study. There were no other | halogenated aliphatic alcohols, in
toxicokinetic data examining | metabolism, 2,3-DBPA is oxidized
whether BMP reaches the ovaries | and dehalogenated. After
of mammals. No data were | conjugation to glutathione, the
available on the distribution of the | intermediate epoxide is
metabolite(s) before and after | metabolized further to
internal reabsorption, or whether | mercapturic acid. As a result of
BMP or its glucuronide metabolite | hydrolysis of the epoxide and
is the active compound. successive oxidation, bromoacetic
acid and oxalic acid may also
Results of an in vivo study with | form. The glutathione conjugate
male F-344 rats showed that BMP | can also be metabolized to a
is extensively excreted in the | highly reactive episulphonium ion,
urine (80% in 12h) solely as a | as a result of which there is the
monoglucuronide conjugate | possibility of adduct formation at
(Hoehle et al., 2009). This BMP | N-7 of the guanine.
glucuronide is most likely formed
in the liver because it is secreted
into the bile at early time points
after administration
CARCINOGENICITY STUDIES
NTP (rats and mice, oral)
. . POSITIVE NTP (rats and mice, dermal)
Studies No studies POSITIVE
Industry (rats, oral) POSITIVE
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ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 2,2-DIMETHYLPROPAN-1-OL,
TRIBROMO DERIVATIVES; 3-BROMO-2,2-BIS(BROMOMETHYL)PROPAN-1-OL

Subject of the

Evaluation present ODD Carc. 1B Carc. 1B
MUTAGENICITY STUDIES
In vitro In vitro
1. OECD TG 473 1. OECD TG 471 Bacterial Reverse
Chromosome Mutation Assay, POSITIVE
abe”"’;.t"’” '”” 2. OECD TG 471 Bacterial Reverse
mammatan cers, Mutation Assay, POSITIVE
peripheral human
lymphocytes, 3. Similar to OECD TG 471 In vitro
POSITIVE Bacterial reverse mutation assay, 1. Salmonella typhimurium gene
> OECD TG 476 POSITIVE mutations, POSITIVE
Mammalian cell 4. Similar to OECD TG 471 2. L5178Y mouse lymphoma gene
gene mutation Bacterial reverse mutation assay, mutations, POSITIVE
Studies assay (mouse NEGATIVE 3. Sister chromatid exchange
lymphoma L5178Y 5. Similar to OECD TG 473 In assay in Chinese hamster ovary
cells, gene vitro mammalian chromosomal cells in vitro, POSITIVE
?g;??f\?é’ aberration test, POSITIVE 4. Chromosomal aberrations
' 6. Similar to OECD TG 479 Sister Chinese hamster ovary cells in
3. OECD TG 471 chromatid exchange assay in vitro, POSITIVE
Bactgrlal reverse mammalian cells, EQUIVOCAL
rr_1utat|on assay: _In 7. In vitro comet assay BMP
vitro gene mutation | . S
. - induced DNA breaks and oxidative
study in bacteria t tests. POSITIVE
(Ames test), stress tests,
POSITIVE
In vivo
1. OECD TG 486 In vivo
Unscheduled DNA In vivo : :
- : 1. Sex-linked recessive lethal
est with rat liver /
melanogaster, POSITIVE
cells, NEGATIVE POSITIVE 5 Reci 9 | translati
. Reciprocal translations,
2. OECD TG 474 In 2. OECD TG 474 Mouse bone Drosophila melanogaster,
vivo mammalian marrow micronucleus test, POSITIVE
somatic cell study: POSITIVE 3. Mi leated h
cytogenicity 3. OECD TG 489 Mammalian Fsronucleated erythrocytes,
/erythrocyte alkaline comet assay, POSITIVE NEGATIVE !
micronucleus,
NEGATIVE
Evaluated by NTP and the
Technical Committee for
Evaluation Subject of the RAC Opinion as Muta. 1B CIaSS|f|cat|or_1 anq Labelling as
present ODD non-genotoxic, since there are
only positive in vitro tests and one
negative in vivo
REPRODUCTIVE TOXICITY - SEXUAL FUNCTION & FERTILITY
28-day oral RDT > Within the NTP Carc study (rats
study in rats with a and mice, dermal), there were
14 day recovery fertility parameters monitored
period where some for 13-weeks EFFECTS
relevant OBSERVED
reproduction NTP, mice, oral using the RACB [» Dermal application of tris(2,3-
Studies parameters were protocol (Treinen et al., 1989) dibromo-propyl) phosphate

investigated
(Anonymous, 2015;
REACH registration
dossier)
NO EFFECTS
OBSERVED

EFFECTS OBSERVED

which metabolizes to 2,3-DBPA
in rabbits (Osterberg et al.,
1977) EFFECTS OBSERVED

> Intraperitoneal injection of
tris(2,3-dibromo-propyl)
phosphate which metabolizes to
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ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON 2,2-DIMETHYLPROPAN-1-OL,
TRIBROMO DERIVATIVES; 3-BROMO-2,2-BIS(BROMOMETHYL)PROPAN-1-OL

2,3-DBPA in rats (Cochran and
Wiedow, 1986) EFFECTS
OBSERVED

Subject of the

Not evaluated in the adopted RAC
opinion.
NTP concluded that BMP is not a

Harmonised classification as Repr.
2, H361f (CLP 0.0)

NTP would also classify based on
effects on testes and epididymides
(decrease in organ weights,
reduced sperm density, an
increase in abnormal sperm).

Evaluation resent ODD selective reproductive toxicant, as | Comparable findings also occurred
P the effects observed were in studies on the rat (i.p.
concomitant with the general administration) and the rabbit
toxicity. (dermal application) involving the
structurally analogous substance
tris(2,3-dibromopropyl)phosphate
from which, inter alia, 2,3-DBPA is
formed in metabolism
REPRODUCTIVE TOXICITY - DEVELOPMENTAL TOXICITY
NTP,
Two teratogenicity studies on the
OECD TG 414 NTP, mice, oral using the RACB rat W|t_h application by gavage are
prenatal ) available for the structurally
protocol (Treinen et al., 1989) 3
. developmental - . analogous substance tris(2,3-
Studies toxicity study, rats (same study as in sexual function dibromopropyl)phosphate from
! & fertility) VERY LIMITED EFFECTS ; . . )
NO EFFECTS OBSERVED which, inter alia, 2,3-dibromo-1 -
OBSERVED propanol is formed in metabolism
VERY LIMITED EFFECTS
OBSERVED
Not evaluate((j);rilnfgﬁ adopted RAC NTP concluded that studies on the
NTP concluded that BMP is not a rat involving the struct_urally
- . . analogous substance tris(2,3-
. selective reproductive toxicant, as . .
. Subject of the dibromopropyl)phosphate did not
Evaluation the effects observed were - EENSLI
present ODD - - provide any indications of a
concomitant with the general 4
- teratogenic effect. Foetal
toxicity. Any effects observed, .
development was only retarded in
though, were not developmental . -
- the highly maternal-toxic range.
observations.
SPECIFIC TARGET ORGAN TOXICITY — REPEATED EXPOSURE
1. OECD TG 407, Elwell et al., 1989
GLP, 28-day oral (NTP 1996, TR-452)
study in rats,
SLIGHT Range finding 13-week oral study
REVERSIBLE in rats and mice, large doses, not
EFFECTS (liver, many effects. In rats no chemical-
kidney) related clinical findings, in clinical Eustis et al., 1994
S pathology increased urine (NTP, 1993)
2. Non guideline, volumes accompanied by
oral by gavage 14- decreased urine specific gravity Range finding 13-week oral study
day, rats, ) and minimally increased protein in rats and mice, large doses, not
Studies NEGATIVE (stained | excretion, kidney and liver are the | many effects. In rats, chemical-
urine) target tissues, Renal papillary related lesions occurred in the

3. Non guideline,
30-day feeding
study, rats
SLIGHT
REVERSIBLE
EFFECTS (kidney,
urine bladder)

4. OECD TG 408,
90-day oral study in

degeneration was present males,
and in 20000 ppm males and
females. Hyperplasia of the
urinary bladder was present in
20000 ppm males. In mice,
clinical findings included abnormal
posture and hypoactivity in 10000
ppm male and female mice,
increased blood urea nitrogen
concentrations in males and

kidney of male rats and in the
liver of female rats. In mice
chemical related lesions occurred
in the liver and lung.
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TRIBROMO DERIVATIVES; 3-BROMO-2,2-BIS(BROMOMETHYL)PROPAN-1-OL

rats females, papillary necrosis, renal
SLIGHT tubule regeneration, and fibrosis
REVERSIBLE were observed in the kidneys of
EFFECTS (kidney, 2500 and 5000 ppm males and
urine bladder) 10000 ppm males and females.

Urinary bladder hyperplasia was
observed in 5000 and 10000 ppm
males and females.

Subject of the
present ODD

Evaluation Not previously evaluated Not previously evaluated

Based on the available studies, the toxicological properties for the three SBAAs can be summarised
as follow.

- The kidney is recognized as the common target organ for all three SBAAs and as the target
organ where the most prominent and severe effects were observed in various species
(TBNPA - rats, BMP - rats & mice, 2,3-DBPA - male rats). Among the other organs affected
by the three SBAAs, the liver was shown to be a common target organ for both TBNPA
(rats), with mild effects (reduced serum glutamic-pyruvic transaminase [SGPT] activity,
increased liver weight and minimal centrilobular hypertrophy) and for 2,3-DBPA (rats &
mice), with the severity of the effects for the latter being equally prominent as those
observed in the kidney. Urinary bladder was the common main target organ for TBNPA and
BMP. Lung was only targeted by 2,3-DBPA.

- With regard to fertility, data exist only for BMP and 2,3-DBPA, and the effects observed
reveals some obvious differences as well as some similarities. 2,3-DBPA mainly exerts its
action on male reproductive organs, while BMP exerts fertility impairment on FO and F1
animals, mainly, if not exclusively, to females (litters/pair, fertility index, no live
pups/litter). Nevertheless, examination of the available data for BMP, provided by an NTP
study using the protocol for Reproductive Assessment by Continuous Breeding (RACB),
showed some common effects between BMP and 2,3-DBPA on male fertility parameters: in
the F1, absolute testis weight was significantly decreased (16%) at the highest dose, along
with significantly decreased epididymal sperm density (14%) after BMP administration.
These latter findings are comparable with 2,3-DBPA effects on fertility.

- Regarding mutagenicity, a full dataset is available for TBNPA. TBNPA and 2,3-DBPA have
the same in vitro tests positive (Ames test, Mouse Lymphoma Assay, Thymidine Kinase
mutation test), but 2,3-DBPA is active both with and without metabolic activation, while
TBNPA only with metabolic activation. TBNPA and BMP were positive in the same in vitro
tests (Ames test, chromosome aberration test) both with metabolic activation, but again
differences in reactivity are noted. TBNPA is also active without metabolic activation at the
highest dose in the chromosome aberration test, while the Ames test for BMP is reported
negative in 10% of metabolic S9 activation mixture and positive only with 30% S9. TBNPA
and 2,3-DBPA were negative in the same in vivo test (erythrocyte micronucleus test) but
with limitations, while BMP was positive in two different in vivo erythrocyte micronucleus
tests (at higher doses than TBNPA and 2,3-DBPA) as well as in an in vivo comet assay in
urinary bladder, but was negative in a comet assay in liver cells. It can be concluded that
the mechanistic pathways operating for TBNPA and BMP are possibly similar, with TBNPA
being slightly more reactive, while 2,3-DBPA shares some common mechanisms but also
exhibits extra reactivity compared to the other 2 SBAAs.

- Regarding carcinogenicity, there are no data for TBNPA, while the carcinogenic profile of
BMP and 2,3-DBPA seems rather similar, with many common tumours in both sexes of rats
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and mice as shown in the tables below:

Table: Common tumours in rats for BMP and DBPA

BMP | DPBA BMP DPBA
Site Rats Rats
Male | Male | Female | Female
Skin + +
Zymbal's gland “F +
Mammary gland + +
Oral cavity - Oral Mucosa “F + “F +
Oesophagus + + + +
Forestomach “F +
Small intestine <F +
Large intestine F +
Kidney ? +

Table: Common tumours in mice for BMP and DBPA

BMP | DBPA BMP DBPA
Site Mice Mice
Male Male | Female | Female
Forestomach + + ? +
Lung + + + ?

+: positive results
?: equivocal results

RAC has applied the Read-Across Assessment Framework (RAAF) (2017) developed by ECHA for
the two possible source substances, BMP and 2,3-DBPA, and the results are shown below.
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RAAF SCENARIO 2 - TBNPA/BMP

This scenario covers the analogue approach for which the read-across hypothesis is based on different compounds which have the same type of effect(s).

ASSESSMENT ELEMENT PARAMETERS - ASSESSMNET SCORE
AEA.1 Is the substance characterization including the impurity profile provided for the source
CHARACTERISATION OF SOURCE SUBSTANCE | substance? 4
BMP 80% purity from the NTP 1996, TR-452 [CLH-0-0000001412-86-212/F)
AEA2 ¢ the scientific hypothesis establishes the structural similarities and differences of source and
LINK OF STRUCTURAL SIMILARITY AND target;
DIFFERENCES WITH THE PROPOSED ® structural similarities and differences are linked with the possibility to predict similar
PREDICTION properties; and 5
* the provided evidence supports the proposed link between structural similarities and the
possibility to predict.
Structural similarity, chemical reactivity well established.
In the same biological environment TBENPA and BMP are expected to behave similarly.
AEA3 * The study design reported for the source study is adequate and reliable for the purpose of the
RELIABILITY AND ADEQUACY OF THE 50URCE prediction based on read-across
STUDY * The test material used represents the source substance as described in the hypothesis in 5
terms of purity and impurities.
NTP 1996, TR-452 (CLH-0-0000001412-86-212/F)
AEA.4 TBNPA and BMP are in the same (Q)SAR-based clusters for carcinogenicity and genotoxicity 5
Bias Danish EPA Report
AE2.1 * the compounds to which the test organism is exposed (after administration of the source and
COMPOUNDS THE TEST ORGANISM IS the target substances) have been established in the decumentation; and
EXPOSED TO * the provided evidence supports the explanation. s
TENPA >97% purity — no toxicokinetics/ metabolism, impurities in the Registration dossier
unknown 0.1-1.34%, 3 well- characterised (e.g. 0.9% BMP)
For BMP NTP 1996, TR-452 (Hoehle et al., 2009) (CLH-0-0000001412-86-212/F)
AE2.2 * the documentation has established a common underlying mechanism;
COMMON UNDERLYING MECHANISM, * this mechanism links the structures of the compounds under consideration with the possibility 4
QUALITATIVE ASPECTS to predict qualitatively similar type of effects for the target substance for the property under
consideration; and
* the provided evidence support the explanation.
Experimental MoA/MoAs not established. Chemical structure/ reactivity established.
Regardless of how many biological MoAs are operating, in the same biological environment
TBNPA and BMP are expected to behave similarly.
AE2.3 Does the common underlying mechanism quantitatively* link the compounds to which the
FORMATION AND IMPACT OF NON- organism is exposed to the prediction for the property under consideration?
COMMON COMPOUNDS Experimental MoA/MoAs not established. 3
Regardless of how many biclogical MoAs are operating, in the same biological environment
TBNPA and BMP are expected to behave similarly.
AE2.4 Are there indications that other compounds than those linked to the prediction may be formed
EXPOSURE TO OTHER COMPOUNDS THAN or may be present as impurities?
TO THOSE LINKED TO THE PREDICTION TBNPA >97% purity — no toxicokinetics/ metabolism, 2 constituents present (1,2) with no
toxicokinetics/ metabolism /toxicological data
Experimentally, the toxicokinetic data for TBNPA and BMP is very limited, as the only known 4
metabolite is the glucuronidation product of BMP. Glucuronidation in general represents a
common metabolic pathway of xenobiotics in order to render them more hydrophilic and
facilitate renal excretion. This pathway could not selely account for all toxicological effects
observed.
AE 2.5 It has to be assessed whether:
OCCURRENCE OF OTHER EFFECTS THAN * additional mechanisms than those identified in the hypothesis may be acting:
COVERED BY THE HYPOTHESIS AND ¥ on the basis of mechanistic insights; or
JUSTIFICATION v derived from information in the data matrix. a

* these additional mechanisms affect the prediction for the property under consideration.
Experimental MoA/MoAs not established. Chemical structure/ reactivity established.
Regardless of how many biological MoAs are operating, in the same biological environment
TENPA and BMP are expected to behave similarly.
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RAAF SCENARIO 2 - TBNPA/2,3-DBPA
This scenario covers the analogue approach for which the read-across hypothesis is based on different compounds which have the same type of effect(s).
ASSESSMENT ELEMENT PARAMETERS - ASSESSMNET SCORE
AEA.1 Is the substance characterization including the impurity profile provided for the source
CHARACTERISATION OF SOURCE SUBSTANCE | substance? 5
NTP 1993, TR-400, PURITY 2 98%
AEA.2 * the scientific hypothesis establishes the structural similarities and differences of source and
LINK OF STRUCTURAL SIMILARITY AND target;
DIFFERENCES WITH THE PROPOSED ® structural similarities and differences are linked with the possibility to predict similar
PREDICTION properties; and 3
* the provided evidence supports the proposed link between structural similarities and the
possibility to predict.
Structural and chemical reactivity similarity with deficiencies.
AEA.3 * The study design reported for the source study is adequate and reliable for the purpose of the
RELIABILITY AND ADEQUACY OF THE SOURCE prediction based on read-across
STUDY ® The test material used represents the source substance as described in the hypothesis in 5
terms of purity and impurities.
NTP 1993, TR-400
AEA.4 TBNPA and 2,3-DBPA are in the same structural group (10} of BFRs but in different clusters 4
Bias Danish EPA Report
AE2.1 * the compounds to which the test organism is exposed (after administration of the source and
COMPOUNDS THE TEST ORGANISM 1S the target substances) have been established in the documentation; and
EXPOSED TO * the provided evidence supports the explanation.
TBNPA >97% purity — no toxicokinetics/ metabolism, 2 constituents present (1,2) with no
toxicokinetics/ metabolism [toxicological data
For 2,3-DBPA NTP 1993, TR-400 purity is 2 98%, experimentally dehydroalogenation (-HBr) 3
eventually producing 2-bromoacrylic acid (detected as a metabolite) is one metabolic pathway.
In addition, 2,3-DBPA may undergo oxidation to form epoxides, which can enter different
metabolic pathways. These 2 unique metabolic routes for 2,3-DBPA, probably do not operate in
the other 2 SBAAs (BFRs). On the other hand, all the mechanisms described above for TENPA
and BMP cannot be excluded for 2,3-DBPA.
AE2.2 * the documentation has established a common underlying mechanism;
COMMON UNDERLYING MECHANISM, ® this mechanism links the structures of the compounds under consideration with the possibility
QUALITATIVE ASPECTS to predict qualitatively similar type of effects for the target substance for the property under
consideration; and 3
® the provided evidence support the explanation.
The structures, chemical reactivity, MoAs and toxicological properties share similarities but
with substabtial deficiencies.
AE2.3 Does the common underlying mechanism quantitatively* link the compounds to which the
FORMATION AND IMPACT OF NON- organism is exposed to the prediction for the property under consideration?
COMMON COMPOUNDS The structures, chemical reactivity, MoAs and toxicological properties share similarities but with 3
substabtial deficiencies.
AE2.4 Are there indications that other compounds than those linked to the prediction may be formed
EXPOSURE TO OTHER COMPOUNDS THAN or may be present as impurities?
TO THOSE LINKED TO THE PREDICTION TBNPA >97% purity — no toxicokinetics/ metabolism, 2 constituents present (1,2) with no
toxicokinetics/ metabolism [toxicological data
For 2,3-DBPA NTP 1993, TR-400 purity is = 98%, experimentally dehydroalogenation (-HBr) 3
eventually producing 2-bromoacrylic acid (detected as a metabolite) is one metabolic pathway.
In addition, 2,3-DBPA may undergo oxidation to form epoxides, which can enter different
metabolic pathways. These 2 unique metabolic routes for 2,3-DBPA, probably do not operate
in the other 2 SBAAs (BFRs). On the other hand, all the mechanisms described above for TBNPA
and BMP cannot be excluded for 2,3-DBPA.
AE 2.5 It has to be assessed whether:
OCCURRENCE OF OTHER EFFECTS THAN * additional mechanisms than those identified in the hypothesis may be acting:
COVERED BY THE HYPOTHESIS AND v" on the basis of mechanistic insights; or
JUSTIFICATION v derived from information in the data matrix.
* these additional mechanisms affect the prediction for the property under consideration.
For 2,3-DBPA NTP 1993, TR-400 purity is 2 98%, experimentally dehydrohalogenation (-HBr) 3

eventually producing 2-bromoacrylic acid (detected as a metabolite) is one metabolic pathway.
In addition, 2,3-DBPA may undergo oxidation to form epoxides, which can enter different
metabolic pathways. These 2 unique metabolic routes for 2,3-DBPA, probably do not operate
in the other 2 SBAAs (BFRs). On the other hand, all the mechanisms described above for TENPA
and BMP cannot be excluded for 2,3-DBPA.

It is evident that RAAF indicates ‘high to medium’ confidence for reading across from BMP to
TBNPA, while confidence for reading across from 2,3-DBPA to TBNPA is only ‘sufficient’. This is in
line with th