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11. Comments:

OECD/ICCA - The BUA" Peer Review Process

Qualified BUA personnel (toxicologists, ecotoxicologists)
perform a quality control on the full SIDS dossier submitted by
industry. This quality control process follows internal BUA
guidelines/instructions for the OECD/ICCA peer review process
and includes:
- a full (or update) literature search to verify completeness
of data provided by industry in the [UCLID/HEDSET
- Review of data and assessment of the quality of data
- Review of data evaluation
- Check of adequacy of selection process for key studies
for OECD endpoints, and, where relevant, for non-OECD
endpoints by checking original reports/publications
Review of key study description according robust summaries
requirements; completeness and correctness is checked against
original reports/publications
(if original reports are missing: reliability (4), i.e. reliability not
assignable)
- Review o f validity of structure-activity relationships
- Review of full SIDS dossier (including SIAR, SIAP and
proposal for conclusion and recommendation for further
work)
- In case of data gaps, review of testing plan or rationale
for not testing

* BUA (GDCh-Beratergremium fiir Altstoffe): Advisory Committee on Existing Chemicals of the Association of

German Chemists (GDCh)
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SIDS INITIAL ASSESSMENT PROFILE

CAS No. 107-86-8

Chemical Name 3-methyl-2-butenal

Structural Formula

SUMMARY CONCLUSIONS OF THE SIAR
Human Health

No specific studies are available regarding toxicokinetics and metabolism of the substance.

3-Methyl-2-butenal is of moderate acute oral and acute inhalation toxicity and of low acute dermal toxicity.

LDsy rat (oral): 690 mg/kg bw; symptoms: labored breathing, stagger, tremors, apathy.

LCsy rat (inhalation): 3,700 mg/m3/4h (vapor); symptoms: lacrimation, nasal discharges, closed lids, labored
breathing, dyspnoea, stagger, tremors, apathy.

LDso rabbit (dermal): 3,400 mg/kg bw; symptoms: dyspnoea, stagger, abdominal position, apathy, local skin
irritation.

Undiluted 3-methyl-2-butenal is corrosive to the skin and highly irritating to the eyes. Vapors of the material are
irritating to the skin, the eyes, and the respiratory tract. In a well documented guinea pig maximization test, 3-methyl-
2-butenal showed a skin sensitizing potential.

In a 28-day inhalation study (OECD TG 412) with rats, the NOAEC for systemic toxicity was at the highest tested
concentration of 300 ppm (1,020 mg/m’, approx. 252 mg/kg bw/day). Symptoms of irritancy were seen in the
respiratory tract at 100 ppm in terms of focal metaplasia of respiratory epithelium of the nasal cavity into squamous
epithelium, changes in cartilage of larynx, and in some cases atrophy of the olfactory epithelium at 300 ppm. Purulent
rhinitis in all males and some females was seen at 300 ppm. This was regarded to be responsible for reduced body
weight development in both sexes (-59.8% in males and —39.7% in females compared to controls) and impaired
terminal body weight in the high dose males (-14.1%), rather than systemic toxicity. There were no other findings
which would indicate systemic toxicity. The NOAEC for local irritation was determined to be 30 ppm (100 mg/m’,
approx. 25 mg/kg bw/day), the LOAEC was 100 ppm (340 mg/m’, approx 84 mg/kg bw/day) due to the
histopathological changes observed in the respiratory tract.

As part of a one generation study in rats (OECD TG 415), 3-methyl-2-butenal was administered subchronically at
concentrations ranging from 50 - 800 ppm (about 6 — 77 mg/kg bw/day) via the drinking water for a period of 18
weeks. The highest test concentration (about 77 mg/kg bw/day) did not lead to any adverse findings in both sexes of
the FO parental animals. No higher dose levels were achievable using drinking water due to palability problems that
were already noted at the highest tested concentration.

In vitro genotoxicity studies (Ames test) failed to produce coherent results. 3-Methyl-2-butenal revealed no
mutagenic effect in the classical Ames test whereas positive effects were reported from a Liquid Suspension Assay in
the strain TA 100 with and without metabolic activation. In the mouse micronucleus test (OECD TG 474) the
material was not clastogenic nor did it impair chromosome distribution during mitosis. No unscheduled DNA repair
was induced in rat liver cells by the test material or metabolites in an in vivo test system according to OECD TG 486.

In a one-generation study (OECD TG 415) in rats with administration of 3-methyl-2-butenal in the drinking water, no
impairment for reproductive performance and fertility, systemic toxicity and developmental toxicity was found at the
highest tested dose of 800 ppm (about 77 mg/kg/day) thus representing the NOAEL for the FO parental animals and
their progeny.

In a prenatal toxicity study (OECD TG 414), 3-methyl-2-butenal had no effects on the gestational parameters and
induced no signs of embryo- and fetotoxicity, in particular no indications for teratogenicity. The NOAEL for
maternal toxicity and prenatal developmental toxicity was found at 300 mg/kg bw/day. A higher dose (450 mg/kg
bw/day) could not be evaluated since it lead to severe toxicity or was lethal for the dams.
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Environment

3-Methyl-2-butenal is a colorless-faint yellowish liquid with a water solubility of 110 g/l at 20°C. The vapor
pressure is 7.5 hPa at 20°C. The melting point is lower than —20°C (calculated value —76.8°C) and the boiling point
is 136°C. 3-Methyl-2-butenal has a density of 0.876g/cm?® at 20°C. The flash point is at 37°C and therefore, the
substance is flammable.

The calculated Henry's Law Constant based on measured data for water solubility and vapor pressure is 0.57
Pa*m3/mole, otherwise using the EPIWIN calculation program a constant of 2.85 Pa*m*/mole could be calculated.
Due to the measured log K,, of 0.53 at 25 °C and the calculated log K, of 0.9 (Koc = 7.9), bio- and
geoaccumulation are not to be expected. Distribution modeling using Mackay Level I indicates water (83%) and air
(17%) to be the main target compartments. 3-Methyl-2-butenal is readily biodegradable according to OECD
evaluation criteria (CO, —Headspace Test; ISO 14593, 80-90 % after 28 d) and the 10-days time window was
fulfilled. Hydrolysis at environmental pH conditions is not expected according to the structure. In the atmosphere,
the substance will be indirectly photodegraded by reaction with OH-radicals (calculated t,, = 8.2 h) or ozone
(calculated t,, = 23.2 h).

The acute aquatic toxicity has been determined for fish (Leuciscus idus LCsy (96h) 17.6 mg/l), invertebrates
(Daphnia magna ECs, (48h) 13.5 mg/l) and green algae (Scenedesmus subspicatus ErCsy (72h) 22.4mg/1, EbCs (72
h) 16.7 mg/l). Due to a moderate volatility the LCs, for fish was corrected and therefore, the effective LCs, (96h)
was 12.7 mg/l. Prolonged or chronic studies are not available. Based on the most sensitive data, LCs, (96h) 12.7
mg/L (corrected), a PNEC,q., of approximately 13 ng/l can be derived by applying an assessment factor of 1,000,
according to the Technical Guidance Document for the EU risk assessment procedure.

Exposure

The worldwide production volume of 3-methyl-2-butenal was 6,000 - 13,000 metric tonnes in 2001. 3-Methyl-2-
butenal is mainly used as an intermediate (99 %) in closed systems for chemical synthesis and only 1% are sold to
German clients as well as exported to Switzerland.

The substance is used internally and further processed to citral and vitamin A. Worker protection is adequate and
includes the use of appropriate technical equipment during substance handling, monitoring of concentrations in the
air at the work place, the use of protective equipment, etc. However, the risk of exposure to 3-methyl-2-butenal may
exist after spillages and during accidental exposure.

An estimated volume of < 10 t/a is used for reconstitution of essential oils and other natural products.

Consumer exposure is negligible since only small amounts of the 3-methyl-2-butenal are contained in food at
maximum concentrations of 50 ppm. The substance naturally occurs in several plants, e.g. in blackberries (up to
0.34 %) and wild ginger (0.05 %). Further, the substance was detected in raw meat (0.36 %) and barbecued chicken
(9 png/kg). Also, exposure of the general population via the environment is negligible. 3-Methyl-2-butenal was listed
in the Swiss Product Register (2002) as to be found under the collective term “aromas, perfumes” in 9720 products
without any information about the concentrations of the substance. How many of these products indeed contain 3-
methyl-2-butenal cannot be resolved. The substance is not contained in products registered in Denmark, Sweden,
Finland or Norway.

Releases into the environment may occur during production and processing of 3-methyl-2-butenal as intermediate as
well as from direct use of the substance and from formulation and use of products containing it.

During production and processing at the sponsor company the effluent concentration of the sewage treatment plant
was below 20 pg/l. Less then 25 kg/a were emitted into the air.

RECOMMENDATION

The substance is currently of low priority for further work.
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RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

Environment:

The chemical is currently of low priority for further work. 3-Methyl-2-butenal possesses properties indicating a
hazard for the environment. Although these hazards do not warrant further work as they are related to acute toxicity,
which may become evident only at very high exposure levels, they should nevertheless be noted by chemical safety
professionals and users.

Human Health:

The chemical possesses corrosive and sensitizing properties indicating a hazard for human health. Given the main
use as a chemical intermediate in closed systems and the very low content of the substance in consumer products in
the Sponsor country, the substance is considered to be of low priority for further work. Countries may desire to
investigate any exposure scenarios that were not presented by the Sponsor country.

6 UNEP PUBLICATIONS




OECD SIDS 3-METHYL-2-BUTENAL

SIDS Initial Assessment Report

1 IDENTITY

1.1 Identification of the Substance

CAS Number: 107-86-8
IUPAC Name: 3-methyl-2-butenal
Molecular Formula: C5H80O

Structural Formula:

X
X
O
Molecular Mass: 84.12 g/mole
Synonyms: 3-methylbuten-2-al-1

3-methylcrotonaldehyde
3,3-dimethylacrolein
.beta.-methylcrotonaldehyde
.beta.,.beta-dimethylacrylic aldehyde
.beta.,.beta.-dimethylacrolein
Seneci(o)aldehyde

Prenal

1.2 Purity/Impurities/Additives

Substance type: organic

Physical status: liquid

Purity: >96 % w/w

Possible impurities:  3-methyl-3-butenal: <1 % (w/w)
3-methyl-3-butanol: <0.3 % (w/w)
3-methyl-3-buten-1-ol: <1 % (W/w)
3-methyl-2-buten-1-ol: <1 % (w/w)
3-methylformate: <0.1 % (w/w)
formaldehyde: <0.02 % (w/w)

Form: liquid

Color: colorless-faint yellowish

Odor: pungent
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1.3 Physico-Chemical properties

Table 1 Summary of physico-chemical properties
Melting point below -20°C* BASF AG, 2001a
-76.8°C (calculated) BASF AG, 2002a
Boiling point 135.9°C (calculated from measured BASF AG, 1986
values for vapor pressure)
Flash point 37°C (flammable)* BASF AG, 2001a

Explosion limits

lower: 1.8 Vol%*

BASF AG, 2001a

upper: 7.0 Vol%*

Ignition temperature 145°C* BASF AG, 2001a
Vapour pressure 7.5 hPa at 20°C (measured) BASF AG, 1986
Density 0.876 g/cm? at 20°C* BASF AG, 2001a

Flotation or stratification processes in

surface waters in case of accident

losses are possible.
Viscosity 1 cp at 20°C* BASF AG, 2001a
Water solubility 110 g/1 at 20°C (measured) BASF AG, 1973
Log K,y 0.53 at 25°C (measured) BASF AG, 1988a

2.85 Pa*m?/mole at 25°C
(calculated; group estimates)

Henry’s Law Constant BASF AG, 2002b

0.57 Pa*m*/mole at 20°C

(calculated from measured values) according to Thomas, 1990
K. 7.9 (calculated) BASF AG, 2002¢
Log K, 0.9 (calculated)

* manufacturer data without proof

2 GENERAL INFORMATION ON EXPOSURE

The world production of 3-methyl-2-butenal in the year 2001 was in the range of 6,000 to 13,000
metric tons, the production ranges for Europe (1 producer) and Asia (1 producer) are 5,000 to
10,000 and 1,000 to 3,000 metric t/a respectively. In 2001, the substance was not produced in the
US.

3-Methyl-2-butenal can be obtained by using isobutene and formaldehyde followed by an oxidative
dehydration (BUA, 1998). Further, 2-alkenals can be obtained by the reaction of unsaturated alkyl
halides with the sodium salts of secondary nitrohydrocarbons. Another possibility is the treatment
of acetals with vinyl ethers in the presence of boron trifluoride to give the corresponding -
alkoxyacetals. Under influence of acids these are converted into o,B-unsaturated aldehyds
(Ullmann, 2000).

At BASF AG (sole production site in Europe), production and processing of 3-methyl-2-butenal
takes place in closed systems. At BASF AG, 3-methyl-2-butenal is almost exclusively processed
(ca. 99%) to citral, which serves as a fragrance and flavor for lemon aromas and as starting material
for the synthesis of e.g. vitamin A. The remaining amount of 1% is directly filled into an ISO-
container by using special filling equipments. In 2002, 3-methyl-2-butenal was sold to industrial
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clients in Germany and exported to Switzerland, respectively (BASF AG, 2003a). It is then used as
an aroma chemical and/or flavor as well as for their synthesis.

3-Methyl-2-butenal is used in small quantities (Europe: 27 kg in 1995; USA: 1982: 0.1 kg; 1987: 3
kg; 1995: 0.0 kg), as food flavor in amounts ranging from 0.5 - 7.25 ppm in baked goods and non-
alcoholic beverages and up to 10 -50 ppm in chewing gums (RIFM-FEMA Database, 2002).
Further, it is used in confection frosting, frozen dairy, fruit ice, gelatin pudding, hard and soft candy
and jam jelly (£ 12.5 ppm). 3-Methyl-2-butenal itself is not listed in the Swiss Product Register
(2002). However, it may be contained in 9720 products registered under the collective term
“aromas, perfumes” without any information about the concentration of the substance. How many
of these products indeed contain 3-methyl-2-butenal cannot be resolved. There is the possibility that
some of these products might represent 3-methyl-2-butenal. It is also possible that none of these
products do contain this substance. To summarize, 3-methyl-2-butenal itself is not registered in
Switzerland (Bormann, 2003). The substance is not contained in products registered in Denmark,
Sweden, Finland or Norway.

The Flavor and Extract Manufacturers’ Association states that the substance is Generally
Recognized as Safe (GRAS) as a flavor ingredient and in a recent publication of the Joint
FAO/WHO Expert Committee on Food Additives it was concluded that there are no safety concerns
for 3-methyl-2-butenal based on the current intake (RIFM-FEMA Database, 2002 and JECFA,
2003).

An estimated volume of < 10 t/a is used for reconstitution of essential oils and other natural
products.

Releases into the environment may occur during production and processing of 3-methyl-2-butenal
as an intermediate, as well as from the use of the substance or products containing it.

3-Methyl-2-butenal is measured in the influent and the effluent of the waste water treatment plant of
BASF AG, Ludwigshafen (Germany) at regular intervals (24 h-mixing samples). Between Ist
January and 12th November 2002 the concentration in the influent as well as in the effluent was
always found to be below the limit of quantification (influent: 0.5 mg/l: effluent: 0.02 mg/l; BASF
AG, 20024d).

Via production and further processing in 2000 less than 25 kg of 3-methyl-2-butenal were emitted
into the air according to the German Emission Register at BASF AG in Ludwigshafen
(Germany)(BASF AG, 2002¢).

Emission data from other production and processing sites are not available.
2.1 Environmental Exposure and Fate

2.1.1  Sources of Environmental Exposure

Releases into the environment may occur during production and further processing of 3-methyl-2-
butenal. Distribution modeling using Mackay Level I V2.11 indicates water to be the main target
compartment with 83 % (for input parameters see IUCLID). About 17 % of the substance will be
distributed into the air (BASF AG, 2002f). In the air the substance will be rapidly degraded
according to the calculated t;, of about 8.2 hours for OH-radicals and 23.2 hours for ozone
molecules using the model AOP v1.90 (BASF AG, 2002g).

3-Methyl-2-butenal is readily biodegradable according to OECD-criteria (80 - 90 % biodegradation
within 28 days; criteria of 10-days time window fulfilled) in a CO,-HeadspaceTest conducted
according to ISO 14593 (BASF AG, 2002h). After 3 days and 10 days the substance was degraded
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up to 29 % and 75 %, respectively. Therefore, the 10-days time window as a measure for the ready
biodegradability was fulfilled. Hydrolysis at environmental pH conditions is not to be expected
according to the chemical structure.

The estimated logK,. using the PCKOCWIN model was 0.9; (Koc = 7.9)(BASF AG, 2002c). This
indicates that 3-methyl-2-butenal will not adsorb on soil and sediments or suspended solids. The
calculated Henry’s Law Constant using the vapor pressure, water solubility and molecular weight as

input parameter according to Thomas (1990) could be calculated to be 0.57 Pa*m?*/mole, whereas
the HENRY WIN model calculated a higher constant of 2.85 Pa*m?/mole (BASF AG, 2002 b).

No measured data on bioaccumulation are available. Based on the partition coefficient octanol-
water (measured log K, = 0.53), and the BCF estimation using the equation cited in the TGD:
log BCF = 0.85*log Koy — 0.70 a BCF of 0.56 was derived and therefore, bioaccumulation is not
expected in aquatic organisms.

3-Methyl-2-butenal occurs naturally as biogenic organic compound up to 0.05 % in root material of
wild ginger (Motto and Secord, 1985) and cultivated as well as wild varieties of blackberries up to
0.34 % (Georgilopoulos and Gallois, 1987). Further, it was with 0.36 % detected in raw beef (King
et al., 1993) and in dripping fat of roasting chicken with a concentration of 9 pg/kg (Nouleau and
Toulemonde, 1987).

2.2 Human Exposure

2.2.1  Occupational Exposure

Exposure may occur during manufacture, transportation and industrial use. The likely primary
routes of human exposure to 3-methyl-2-butenal are skin contact and inhalation at the work place.
Worker exposure is limited by enclosed systems, industrial hygiene controls and personal protective
measures. At BASF AG in Ludwigshafen (Germany) during the last 5 years only 2 occupational
exposure measurements had been performed in the production plant for 3-methyl-2-butenal. In both
cases the concentrations were found to be below the detection limit (< 0.005 and < 0.007 mg/m3 ).
The monitoring was carried out under typical work conditions by personal air sampling, giving an 8
hour shift value. The test method involved collecting a defined air volume by using a pump,
adsorption of any present substances on a glass tube, filled with charcoal, and subsequent
gaschromatographic analysis after desorption.

2.2.2  Consumer Exposure

As a result of further processing to citral and vitamin A, end-use products contain only trace levels
of 3-methyl-2-butenal (< 0.01 %) and consumers are generally not exposed to this chemical in the
finished products (BUA, 1998). Estimates of human exposure were based on the fact that 3-methyl-
2-butenal is added in maximum amounts of 50 ppm as flavor to food. It was estimated that this
corresponds to a daily intake of ca. 2 ng/kg bw in a 60-kg person (US Department of Commerce,
1979). 3-Methyl-2-butenal may also be found in food, originating either from the natural occurrence
at low concentrations in some plants such as wild ginger root (<0.05% of steam-volatile
components), blackberries (0.2 - 1.86 % of aldehydes detected in juice), and capers, or originating
from formation during food processing due to oxidative deamination or decarboxylation of
aminoacids (Strecker degradation) or reactions between amino acids and carbohydrates (Maillard
reactions). In barbecued chicken fat content of 3-methyl-2-butenal was 9 pg/kg (Nouleau and
Toulemonde, 1987).
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3 HUMAN HEALTH HAZARDS
3.1 Effects on Human Health

3.1.1 Toxicokinetics, Metabolism and Distribution

No specific studies are available concerning kinetic or metabolic fate of the substance. Based on the
acute studies, it can be concluded that the substance can be absorbed by the oral, dermal and
inhalative route.

3.1.2  Acute Toxicity

The acute toxicity of 3-methyl-2-butenal was investigated in a number of non-guideline studies.
However, as the methods used are similar to current OECD test guidelines and the results are well
documented, the studies can be fully evaluated.

Oral

The acute oral toxicity is moderate: The LDs, in rats after a post dosing observation period of 14
days was determined to be ca. 690 mg/kg bw (BASF AG, 1979a). The symptoms were described as
apathy, dyspnoea, salivation (at 316 mg/kg bw or higher), labored breathing, tremors, unsteady gait
(at 464 mg/kg bw or higher), reddening of skin, unkempt fur, lacrimation (at 562 mg/kg bw or
higher) and spasms (at 1,000 mg/kg bw).

The acute oral LDs, for a product with technical purity (about 80% 3-methyl-2-butenal and 20 % 3-
methylbut-3-en-1-ol) was reported as 810 mg/kg bw for rats after a 7 days post dosing observation
period (BASF, 1971).

Inhalation

The acute inhalation toxicity is moderate: the combined LCsy for male and female rats was 3.7
mg/1/4 hours (vapor), corresponding to 3,700 mg/m3/4 hours (BASF AG, 1979b). Short term
exposure of rats to saturated or highly enriched atmospheres (ca. 21 — 24 mg/l, corresponding to
21,000 - 24,000 mg/m?) caused mortality in 1/6 and 6/6 animals within few hours or days after 30
and 60 min. of exposure, but no deaths in a group of 12 rats after 10 min. inhalation (BASF AG,
1979a). At low concentrations, clinical signs included lacrimation, nasal discharges, closed lids and
labored breathing. At higher concentrations, the signs were more pronounced and included also
dyspnoea, staggering, tremors, apathy, and opacity of cornea.

In a second Inhalation Risk Test with a product of technical purity (about 80 % 3-methyl-2-butenal
and 20% 3-methylbut-3-en-1-ol) concentrations of about 28 — 44 mg/I (corresponding to 28,000 -
44,000 mg/m3) caused no mortality in a group of 12 rats after 10 min. of exposure, but was lethal
for all animals (6 per group) after 30 and 60 min., respectively (BASF, 1971). As clinical signs
mainly eye irritation and dyspnoea were described.

Dermal

The acute dermal toxicity is low: dermal LDs, in rats was 3,400 mg/kg bw (BASF AG, 1979a).
Clinical signs were skin irritation, staggering, abdominal position, dyspnoea, apathy.

Conclusion

3-Methyl-2-butenal was found to be of moderate acute toxicity after oral ingestion and inhalation
and of low acute toxicity after dermal application. The oral LDs, for the rat was 690 mg/kg bw and
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after dermal exposure 3,400 mg/kg bw. The inhalative LCsy was reported as 3.7 mg/l/4hrs for rats
(3,700 mg/m3/4hrs). During inhalation exposure the clinical signs indicated irritation of the
respiratory tract and of the eyes.

3.1.3 Irritation
Skin Irritation

3-Methyl-2-butenal was corrosive to the skin of rabbits after 1 and 4 hours of exposure and caused
necrosis which was confirmed during the pathological examination of the skin (BASF AG, 1979a).
Based on these results no more eye irritation test was performed.

Eye Irritation

In the eyes of rabbits, 3-methyl-2-butenal (purity 80 % 3-methyl-2-butenal and 20 % 3-methylbut-
3-en-1-ol) caused persistent moderate edema and erythema, persistent corneal opacity, and
staphyloma when applied undiluted at a volume of 0.05 ml. The changes were not completely
reversible within a post observation period of 8 days (BASF AG, 1971).

Conclusion

3-Methyl-2-butenal was corrosive to the skin of rabbits. In the rabbit eye, the substance was
severely irritating and caused persistent opacity. Contact with skin and eye bears the risk of serious
damage to the skin and the eyes.

3.14 Sensitisation

In a Guinea pig maximization test under GLP according to Directive EEC 84/449 B6 3-methyl-2-
butenal was positive when it produced positive skin reactions upon challenge in 3/9 test animals
(BASF AG, 1991a).

Conclusion

3-Methyl-2-butenal showed a skin sensitizing potential in the Guinea pig maximization test.

3.1.5 Repeated Dose Toxicity
Inhalation

A subacute 28-day inhalation toxicity study with 3-methyl-2-butenal was conducted under GLP
conditions and according to OECD TG 412. Rats were exposed 5 days/week, 6 hours each, to 0, 30,
100, and 300 ppm, corresponding to 0, 100, 340, and 1,020 mg/m* (BASF AG, 1994). These
concentrations can be converted to dosages of 0, 25, 84 and 252 mg/kg bw/day (minute ventilation
volume: 240 ml, mean body weight: 0.350 kg). 5 animals per sex and concentration were used.

At 30 ppm (100 mg/m?), signs of sensory irritation, e.g. snout wiping, eyelid closure, were seen at
the beginning of the exposure period. However, animals accustomed to the treatment within few
days and no other substance-related effects were seen. Substance related effects were seen at the
high and mid dose level. In 5/5 male and 3/5 female animals exposed to 100 ppm histopathology
revealed focal metaplasia of respiratory epithelium into squamous epithelium, and changes were
also seen in larynx cartilage of two males and one female. In animals exposed to 300 ppm, signs of
irritancy were more pronounced. Histopathology revealed purulent inflammation in the nasal cavity
of all males and some females, focal metaplasia of respiratory epithelium into squamous epithelium
in the nasal cavity and in larynx of all males and site specifically in all or some females, and
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atrophy of the olfactory epithelium in 1/5 male and 1/5 female. An increase in the number of
polymorphonuclear neutrophils and a decrease in leucocytes was interpreted as being associated
with the described respiratory tract inflammations. No systemic toxicity was noted as the
observation of impaired body weight gain (-59.8 % in males and -39.7 % in females compared to
controls from days 0 — 28), and reduced terminal body weights in all high dose males (mean -
14.1 %) and some of the high dose females (mean -7.2 %) were attributed to the general discomfort
resulting from the purulent inflammation.

A substance related effect for the significantly decreased absolute testes weights in the males
treated with 100 ppm and 300 ppm and the significantly increased relative testes weights at 300
ppm was regarded as unlikely as there were no histopathological correlates in this organ. At least
for dose group 3 (300 ppm), the weight changes seemed to be a consequence of the reduction of the
terminal body weight. There were no other treatment related significant changes in clinical
examinations, opthalmoscopy, clinical chemistry, hematology, urinalyses, organ weights, gross
lesions, or microscopical examinations. No ophthalmologic changes were detected.

Based on these findings, the NOAEC for irritant effects was 30 ppm (100 mg/m?, approx. 25 mg/kg
bw/day) and LOAEC for irritancy was 100 ppm (340 mg/m?, approx. 84 mg/kg bw/day). Since no
signs of systemic toxicity occurred, the NOAEC for systemic toxicity was 300 ppm (1,020 mg/m?,
approx. 252 mg/kg bw/day).

Oral

Oral toxicity information was recently gained in a reproduction toxicity study conducted according
to the OECD TG 415 under GLP conditions (see also chapter 3.1.7, Reproduction / Developmental
Toxicity). 25 male and 15 female rats were exposed to 3-methyl-2-butenal via the drinking water
containing 50, 200, and 800 ppm of the test article (BASF AG, 2002j). This resulted in mean test
substance uptake of ca. 6, 21, and 77 mg/kg bw/day in both sexes over an administration period of
18 weeks. No substance-related signs of toxicity were noted at any dose level. Body weight and
body weight gain were not affected. Gross pathology at terminal examination did not indicate
increased incidences of lesions or a specific target organ. Histopathology of the reproductive organs
did not reveal any adverse effect at any dose. Water and food intake was unchanged at the low and
intermediate dose level. Water intake was significantly reduced in both sexes (males ca. 24 %,
females ca. 20 %) over the entire treatment period whereas food intake was significantly reduced in
high dose males only during the first four weeks of treatment.

Reduced consumption of food and water in the high dose animals was regarded as a substance-
related effect, most likely due to the intensive taste and odour of the test substance, but not as an
adverse effect (NOEL 21 mg/kg bw/day). Therefore, no adverse effect was noted during subchronic
exposure up to and including the highest tested dose of 77 mg/kg bw/day (NOAEL).

Conclusion

After subacute inhalation exposure to 3-methyl-2-butenal no treatment-related findings were noted
at 30 ppm (100 mg/m?*; NOAEC). Local irritant effects were seen at 100 ppm (340 mg/m?) and
above (LOAEC). Purulent inflammation of the upper respiratory tract resulted from the irritancy
and caused reduced body weight gains and terminal body weights in both sexes via general
discomfort and reduced food intake, rather than systemic toxicity. Due to irritancy,
histopathological changes of respiratory epithelium and larynx were seen at 100 and 300 ppm (340
and 1,020 mg/m?); and atrophy of the olfactory epithelium was additionally seen at 300 ppm. For
systemic toxicity the NOAEC was 300 ppm (1,020 mg/m?).
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No treatment-related findings were noted in rats after oral subchronic exposure for 18 weeks in both
sexes up to 77 mg/kg bw/day. Via drinking water no higher doses than approx. 80 mg/kg bw/day
can be administered due to palatability problems.

3.1.6 Mutagenicity
In vitro Studies

3-Methyl-2-butenal was tested negative in the Ames test at doses of up to 2,500 pg/plate in
Salmonella strains TA1535, TA100, TA1537, TA 1538, and TA98 with and without metabolic
activation. No cytotoxicity was noted at the highest concentration (BASF AG, 1979c). An
additional Salmonella mutagenicity test similar to OECD TG 471 (Ames preincubation test, Liquid
suspension assay, concentration up to 6,000 pg/plate) was carried out with Salmonella strains
TA100 and TA9S8. In the latter study, three experiments were conducted due to equivocal results.
Cytotoxicity was noted with TA 100 only at 1,000 - 3,000 pg/plate. Positive results were obtained
with TA 100 with and without metabolic activation at concentrations of 2,500 — 5,000 pg/plate in
the first experiment (2.1 - 2.5 fold increase in the number of revertants), and more clearly in the 2™
and also at 100 - 500 ug/plate in the 31 experiment (1.7 - 8.1 fold increase). The slight increase in
TA 98 in the first experiment was not concentration dependent (2.1 fold increase). Thus, the
positive outcome of the latter study is ambiguous since the results were not consistent between the
three experiments and the dose-relationship was not clear (BASF AG, 1991b).

Insufficiently documented studies with bacterial test systems (SOS-Chromotest in E. coli PQ37 or
PM21 and Ames test with S. typhimurium TA 100) were reported both as negative or ambiguous
(Eder et al., 1990; Eder et al., 1993).

In in vitro experiments, 3-methyl-2-butenal was found to form adducts with deoxyguanosine and 2'-
deoxyguanosine-5'-monophosphate, but not with any other nucleosides or nucleotides (Eder and
Hoffman, 1993).

In vivo Studies

3-Methyl-2-butenal was tested for its ability to induce micronuclei in mice bone marrow
erythrocytes at oral doses up to 700 mg/kg bw/day under OECD TG 474 and GLP conditions
(BASF AG, 1992). These dosages led to evident signs of toxicity. The test substance did not have a
chromosome-damaging (clastogenic) effect, and there were no indications of any impairment of
chromosome distribution in the course of mitosis (aneugenic activity) in bone marrow cells in vivo.

3-methyl-2-butenal was also tested in vivo for its ability to induce unscheduled DNA repair in rat
liver cells at oral doses up to 700 mg/kg bw/day under OECD TG 486 and GLP conditions. There
was no evidence that 3-methyl-2-butenal or its metabolites induced damage to DNA (BASF AG,
2001b).

Conclusion

In-vitro, 3-methyl-2-butenal revealed no mutagenic effect in the classical Ames test using with base
pair substitution and frame shift tester strains. Positive effects with TA 100 with and without
metabolic activation are ambiguous, since the results were not consistent between the experiments,
the dose-relationship was not clear, and interference with cytotoxic effects could not be excluded.
The results of the in vivo micronucleus test and the in vivo UDS assay clearly demonstrate the lack
of any significant mutagenicity in vivo.
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3.1.7 Carcinogenicity

No specific study concerning the investigation of a carcinogenic potential is available.

3.1.8 Toxicity for Reproduction
Effects on Fertility

Effects on reproduction and fertility were examined in a rat recently conducted one-generation
study according to OECD TG 415 under GLP conditions where 3-methyl-2-butenal was
administered to groups of 25 male and 25 female rats via drinking water at concentrations of 50,
200, and 800 ppm (see also chapter 3.1.5). This resulted in doses of ca. 6, 21, and 77 mg/kg bw/day
for both sexes (BASF AG, 2002j). Administration of the test substance in the drinking water was
chosen for the following reasons: Application in the diet was not possible due to stability problems
and long-term administration by inhalation or by gavage was considered as critical due to the
corrosive properties of the substance. Gross and histopathological examination of the sexual organs
revealed no-substance-related adverse effects. Signs of distinctly impaired palatability of the
drinking water solutions occurred in both genders of the FO parents at 800 ppm and food
consumption was also reduced in males. The clinical, gross and histopathological examinations
yielded no indications for substance-induced systemic toxicity in the FO parental animals up to and
including 800 ppm. Reproductive performance and fertility were not affected at any dose level as
evidenced by unchanged indices for male and female mating, fertility and litter size. Progeny
development was equally unaffected as evidenced by unchanged birth and lactation live indices,
unchanged sex ratio, and unchanged pup weight at delivery and pup body weight development
weight until weaning.

Therefore, under the conditions of the study the NOAEL for reproductive performance and fertility,
systemic toxicity and developmental toxicity was 800 ppm (about 77 mg/kg bw/day) for the FO
parental animals and their progeny. The NOEL for the parental animals was fixed at 200 ppm
(about 21 mg/kg bw/day) due to reductions in water and/or food consumption at the top dose level
in both gender.

Conclusion

Based on the results of a well conducted one-generation study (OECD TG 415) in rats with
administration of 3-methyl-2-butenal in the drinking water the NOAEL for reproductive
performance and fertility, systemic toxicity and developmental toxicity was found at the highest
tested dose of 800 ppm (about 77 mg/kg bw/day) for the FO parental animals and their progeny. No
higher dose levels were achievable using drinking water due to palability problems that were
already noted at the highest tested concentration.

Developmental Toxicity

3-Methyl-2-butenal was tested for its prenatal developmental toxicity in rats according to OECD
TG 414 and under GLP conditions. Since in the initial study the high dose of 450 mg/kg bw/day
turned out to be toxic (BASF AG, 2002k) a second study with 300 mg/kg bw/day was conducted
(BASF AG, 20021). Overall, dose levels of 50, 150, and 300 mg/kg bw/day were tested by gavage.
The test substance was administered as an aqueous suspension to 25 time-mated female rats per
group on day 6 through day 19 post coitum (p.c.). 25 control rats were dosed with the vehicle only
(0.5 % Carboxymethylcellulose CB 30.000 in doubly distilled water). On day 20 p.c., all surviving
females were sacrificed and assessed by gross pathology. For each dam, corpora lutea were counted
and number and distribution of implantation sites were determined. The fetuses were removed from
the uterus, sexed, weighed and further investigated for any external findings. Thereafter, nearly one
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half of the fetuses of each litter was examined for soft tissue findings and the remaining fetuses for
skeletal findings (incl. cartilage).

The high and mid dose induced transient salivation in most animals at 300 mg/kg bw/day and in a
few animals at 150 mg/kg bw/day shortly after treatment from day 6 p.c. onwards. This was very
likely due to the intensive tasting properties of the test substance. Salivation was therefore assessed
as a local effect without being adverse. The food consumption and the body weight development of
the dams were not impaired at any dose and there were no adverse findings at necropsy.

Pre- and postimplantation loss was not changed at any dose, nor was the proportion of viable
fetuses. Fetal body weight and sex distribution was unchanged. Fetal external and histopathological
examination did not reveal any increase of malformation or variations compared to the concurrent
or historical controls.

Therefore, 3-methyl-2-butenal was not developmental toxic and there were no signs of
teratogenicity at doses up to and including 300 mg/kg bw/day. Higher dose levels could not be
tested due to severe toxicity or mortality (5/25) in dams as noted at 450 mg/kg bw/day. Thus, 3-
methyl-2-butenal provoked no signs of embryo- or fetotoxicity or teratogenicity at approx. the
highest achievable dose level. The NOAEL for the mentioned endpoints was 300 mg/kg bw/day in
these studies.

Conclusion

In a prenatal developmental toxicity study (OECD TG 414), 3-methyl-2-butenal had no effects on
the gestational parameters and induced no signs of embryo- and fetotoxicity, in particular no
indications for teratogenicity. The NOAEL for maternal toxicity and prenatal developmental
toxicity was found at 300 mg/kg bw/day.

3.2 Initial Assessment for Human Health
No specific studies are available regarding toxicokinetics and metabolism of the substance.

3-Methyl-2-butenal is of moderate acute oral and acute inhalation toxicity and of low acute dermal
toxicity.

LD50 rat (oral): 690 mg/kg bw; symptoms: labored breathing, stagger, tremors, apathy.

LC50 rat (inhalation): 3,700 mg/m?/4h (vapor); symptoms: lacrimation, nasal discharges, closed
lids, labored breathing, dyspnoea, stagger, tremors, apathy.

LD50 rabbit (dermal): 3,400 mg/kg bw; symptoms: dyspnoea, stagger, abdominal position, apathy,
local skin irritation.

Undiluted 3-methyl-2-butenal is corrosive to the skin and highly irritating to the eyes. Vapors of the
material are irritating to the skin, the eyes, and the respiratory tract. In a well documented Guinea
pig maximization test 3-methyl-2-butenal showed a skin sensitizing potential.

In a 28-day inhalation study (OECD TG 412) with rats, the NOAEC for systemic toxicity was at the
highest tested concentration of 300 ppm (1,020 mg/m3, approx. 252 mg/kg bw/day). Symptoms of
irritancy were seen in the respiratory tract at 100 ppm in terms of focal metaplasia of respiratory
epithelium of the nasal cavity into squamous epithelium, changes in cartilage of larynx, and in some
cases atrophy of the olfactory epithelium at 300 ppm. Purulent rhinitis in all males and some
females was seen at 300 ppm. This was regarded to be responsible for reduced body weight
development in both sexes (-59.8 % in males and -39.7 % in females compared to controls) and
impaired terminal body weight in the high dose males (-14.1 %), rather than systemic toxicity.
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There were no other findings which would indicate systemic toxicity. The NOAEC for local
irritation was determined to be 30 ppm (100 mg/m3, approx. 25 mg/kg bw/day), the LOAEC was
100 ppm (340 mg/m3, approx 84 mg/kg bw/day) due to the histopathological changes observed in
the respiratory tract.

As part of a one-generation study in rats, 3-methyl-2-butenal was administered subchronically at
concentrations ranging from 50 - 800 ppm (about 6 — 77 mg/kg bw/day) via the drinking water for a
period of 18 weeks. The highest test concentration (about 77 mg/kg bw/day) did not lead to any
adverse findings in both sexes of the FO parental animals. No higher dose levels were achievable
using drinking water due to palability problems that were already noted at the highest tested
concentration.

In vitro studies of the genotoxicity (Ames test) failed to produce consistent results. 3-methyl-2-
butenal revealed no mutagenic effect in the classical Ames test whereas positive effects were
reported from a Liquid Suspension Assay in the strain TA 100 with and without metabolic
activation. In the mouse micronucleus test (OECD TG 474) the material was not clastogenic nor
did it impair chromosome distribution during mitosis. No unscheduled DNA repair was induced in
rat liver cells by the test material or metabolites in an in vivo test system according to OECD TG
486.

In a one-generation study (OECD TG 415) in rats with administration of 3-methyl-2-butenal in the
drinking water, the NOAEL for reproductive performance and fertility, systemic toxicity and
developmental toxicity was found at the highest tested dose of 800 ppm (about 77 mg/kg bw/day)
for the FO parental animals and their progeny.

In a prenatal toxicity study (OECD TG 414), 3-methyl-2-butenal had no effects on the gestational
parameters and induced no signs of embryo- and fetotoxicity, in particular no indications for
teratogenicity. The NOAEL for maternal toxicity and prenatal developmental toxicity was found at
300 mg/kg bw/day. A higher dose (450 mg/kg bw/day) could not be evaluated since it leads to
severe toxicity or was lethal for the dams.

4 HAZARDS TO THE ENVIRONMENT

4.1 Aquatic Effects

Acute Toxicity Test Results

The following acute toxicity tests with aquatic organisms are available:

Leuciscus idus LCs0(96h) 17.6 mg/1 BASF AG, 1988b
Daphnia magna ECs0(48h) 13.5 mg/1 BASF AG, 1988¢
Scenedesmus subspicatus E,Cs0(72h) 22.4 mg/1 BASF AG, 1988d and 2002m

EbC50 (72h) 16.7 mg/l

In addition, also effect values for microorganisms are available:

Tetrahymena pyriformis ECs, (40h) 68 mg/l Schultz and Cronin, 1999
Pseudomonas putida ECs0(17h) 178 mg/1 BASF AG, 1990
Activated sludge EC,(0.5h) about 35 mg/1 BASF AG, 2002n
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All tests were performed in static, open test systems. Since no substance specific concentration
control analysis was performed, the effect values are related to the nominal concentrations.
However, due to the vapor pressure of 3-methyl-2-butenal and its moderate volatility, an
evaporation from the open test system was likely to have occurred.

Therefore, the volatility was determined by measuring the remaining test substance using TOC
measurements under comparable test conditions but without the corresponding test organisms
(BASF AG, 2003b). Two parallels for each test system using 100 mg/l 3-methyl-2-butenal were
run. The values obtained after the corresponding test periods are as follows (Table 2):

Table 2: Evaporation of 100 mg/l 3-methyl-2-butenal in the different test systems

Species Test period Geometric mean
Oh 24h 48h 72h 96h

L. idus 100 % 77 % 75 % 64 % 54 % 72 %

D. magna 100 % 88 % 80 % / / 89 %

S. subspicatus 100 % 94 % 85 % 78 % / 89 %

In the approaches in open test systems for daphnids and algae the concentration of 3-methyl-2-
butenal, on the basis of TOC measurements, dropped from the beginning until the end to
approximately 80 %, whereas in the approach for the fish only 54 % of the tests compound could be
found after 96 h.

Using TOC measurements and the derived geometric means of all measured values between the
start and the end of the treatments in the corresponding tests systems for algae and daphnids
recovery rates of approximately 89 % could be calculated. Thus, the volatility of the test compound
from these systems (daphnia and algae) is below 20 % and can therefore be neglected (BASF AG,
2003c).

For the acute test with the fish L. idus based on the nominal LCsy of 17.6 mg/l an effective LCs
(96h) of 12.7 mg/1 can be estimated in considerations of a recovery rate of 72 % (geometric mean).
Based on these data, 3-methyl-2-butenal is considered as hazardous to aquatic organisms.

Results from prolonged or chronic studies are not available.

4.2 Terrestrial Effects

There are no data available concerning the toxicity to soil dwelling organisms, terrestrial plants or
other non-mammalian terrestrial organisms.

4.3 Other Environmental Effects

There are no data available.

4.4 Initial Assessment for the Environment

3-Methyl-2-butenal is a colorless-faint yellowish liquid with a water solubility of 110 g/l at 20 °C.
The calculated Henry’s Law Constants are 0.57 Pa*m’/mole and 2.85 Pa*m’/mole. Due to the
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measured log Ky of 0.53 and the calculated log K, of 0.9 (K. = 7.9), bio- and geoaccumulation
are not to be expected. Distribution modeling using Mackay Level I indicates water and air to be the
main target compartments. 3-Methyl-2-butenal was shown to be readily biodegradable according to
OECD criteria in a CO,-Headspace test with 80 - 90 % degradation within 28 days (criteria of a 10-
days time window fulfilled). Hydrolysis at environmental pH conditions is not expected according
to the structure. In the atmosphere, the substance will be indirectly photodegraded by reaction with
OH-radicals (calculated t , = 8.2 h) or ozone (calculated t ,,= 23.2 h).

The following aquatic effect concentrations are available from tests preformed in open systems.
Only for the fish toxicity the value was corrected due to losses of the test compound by its
volatility:

Leuciscus idus LCsy (96h) 17.6 mg/l (nominal) and the corrected LCso (96h) 12.7 mg/I (effective);
Daphnia magna ECs, (48h) 13.5 mg/l; Scenedesmus subspicatus ErCsy (72h) 22.4 mg/1, EbCs, (72
h) 16.7 mg/l.

Prolonged or chronic studies are not available.

Based on the most sensitive species L. idus with a LCsy (96h) of 12.7 mg/l (recalculated due to
moderate volatility), a PNEC,q. of approximately 13 pg/l can be derived by applying an
assessment factor of 1,000, according to the Technical Guidance Document for the EU risk
assessment procedure.

5 RECOMMENDATIONS

Environment: The chemical is currently of low priority for further work. 3-Methyl-2-butenal
possesses properties indicating a hazard for the environment. Although these hazards do not warrant
further work as they are related to acute toxicity which may become evident only at very high
exposure levels, they should nevertheless be noted by chemical safety professionals and users.

Human Health: The chemical is currently of low priority for further work. 3-Methy-2-butenal
possesses corrosive and sensitizing properties indicating a hazard for human health. Given the main
use as a chemical intermediate in closed systems and the very low content of the substance in
consumer products in the Sponsor country, the substance is considered to be of low priority for
further work. Countries may desire to investigate any exposure scenarios that were not presented by
the Sponsor country.
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ANNEX

Details of the literature search used

The data banks searched are indicated below.

Toxicology

Date of last literature search: 17 October 2002
JETOC

RTECS
AGRICOLA
CABA
CANCERLIT
TOXCENTER
TOXLINE
JICST-EPLUS
LIFESCI

TOXLIT
EMBASE
ESBIOBASE
EMBAL
HEALSAFE
CSNB

MEDLINE

IRIS

ATSDR TOX. PROFILES
atsdr TOX: FAQS
chemfinder

civs

gestis

ginc

nicnas

ntp
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Ecology

Date of last literature search: 17 October 2002
AQUASCI
BIOSIS
EMBASE
ESBIOBASE.
LIFESCI
OCEAN
POLLUAB
SCISEARCH
TOXCENTER
TOXLINE
ULIDAT
datalog
chemfate
biodeg

aquire

HSDB
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lUCLID
Data Set

Exi sting Chem cal ID: 107-86-8

CAS No. 107- 86-8

El NECS Nare 3- net hyl - 2- but enal
EC No. 203-527-6

Mol ecul ar Wi ght 84.12

Mol ecul ar Formul a C5 H8 O

Producer Rel ated Part

Conpany: BASF AG

Creation date: 12- NOV- 1992
Subst ance Rel ated Part

Conpany: BASF AG

Creation date: 12- NOV- 1992
Meno: mast er
Printing date: 08- MAR- 2004

Revi si on dat e:
Date of |ast Update: 05- MAR- 2004

Nunber of Pages: 94

Chapter (profile): Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10
Reliability (profile): Reliability: without reliability, 1, 2, 3, 4
Flags (profile): Fl ags: without flag, SIDS
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OECD SIDS

3-METHYL-2-BUTENAL

1. GENERAL INFORMATION

ID: 107-86-8
DATE: 8 MARCH 2004

1.0.1 Applicant and Conmpany | nfornation

Type:
Nane:
Cont act Person:
Dat e:

| ead organisation
BASF AG

Product Safety

c/o Dr. Hubert Lendle
GUP/ CL - Z570

Street: Carl - Bosch- Strasse
Town: 67056 Ludwi gshafen
Country: Cer many
Phone: +49- 621- 60- 44712
Tel ef ax: +49- 621- 60- 58043
Emai | : hubert. | endl e@asf - ag. de
Honmepage: www. basf - com
Fl ag: Critical study for SIDS endpoint
04- NOV- 2002
Type: cooperating conpany
Nane: KURARAY CO., LTD.
Cont act Per son: Envi ronnental , I ndustri al
Dat e: Safety and Quality
Managenent Dept.
c/ o Taku Tanaka, Seni or
Techni cal Staff
Town: 1- 6, 3- Chone, N honbashi, Chuo-ku, Tokyo 103-8254
Country: Japan
Phone: 81- 3-3277- 6683
Tel ef ax: 81-3-3277-6718
Fl ag: Critical study for SIDS endpoint
12- NOv- 2002
1.0.2 Location of Production Site, Inporter or Formul ator
1.0.3 Identity of Recipients
1.0.4 Details on Category/ Tenplate
1.1.0 Substance ldentification
Mol . For mul a: C5 H8 O
Mol . Wi ght: 84.12 g/ nol
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002
1.1.1 General Substance Informtion
Subst ance type: organic
Physi cal status: [liquid
Purity: >= 96 - %ww
Col our: col ourl ess-faint yellow sh
Qdour : pungent
26 UNEP PUBLICATIONS



OECD SIDS 3-METHYL-2-BUTENAL
1. GENERAL INFORMATION ID: 107-86-8
DATE: 8 MARCH 2004

Met hod: CGC (Capillary Gas Chromat ography)

Fl ag: non confidential, Critical study for SIDS endpoint

28- MAY- 2003 (1) (2)
Purity type: typi cal for marketed substance

Purity: 98.5 - %ww

Fl ag: non confidential, Critical study for SIDS endpoint

02- JUN- 2003 (3)

1.1.2 Spectra

1.2 Synonyns and Tr adenanes

.beta.,.beta.-Di nmethylacrolein

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

.beta.,.beta.-Di nmethylacrylic al dehyde

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

. bet a. - Met hyl cr ot onal dehyde

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

2-Butenal, 3-nethyl- (9C)

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

3, 3-Di net hyl acrol ei n

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

3- Met hyl - 2- but enal

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

3-net hyl buten-2-al -1

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

3- Met hyl cr ot onal dehyde

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

Crot onal dehyde, 3-nmethyl- (7C, 8Cl)

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992
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1. GENERAL INFORMATION ID: 107-86-8
DATE: 8 MARCH 2004

Pr enal

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

Seneci al dehyde (6Cl)

Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

Seneci oal dehyde
Fl ag: non confidential, Critical study for SIDS endpoint
02- DEC- 1992

1.3 Inpurities

CAS- No: 556- 82-1

EC- No: 209-141-4

El NECS- Narre: 3- net hyl but - 2-en- 1- ol

Mol . For mul a: C5 H10 O

Contents: <=1- %ww

Fl ag: non confidential, Critical study for SIDS endpoint

22- APR- 2003 (4)
CAS- No: 763-32-6

EC- No: 212-110-8

El NECS- Narre: 3- net hyl but - 3-en- 1- ol

Mol . For mul a: C5 H10 O

Cont ent s: <=1- %ww

Fl ag: non confidential, Critical study for SIDS endpoint

22- APR- 2003 (4)
El NECS- Nane: 3- et hyl - 3- but en- al

Mol . Formul a: C5 H8

Cont ent s: <=1- %ww

Fl ag: non confidential, Critical study for SIDS endpoint

02- JUN- 2003 (4) (3)
El NECS- Narre: 3- Met hyl - 3- but anol

Cont ent s: <= .3 - %ww

Fl ag: non confidential, Critical study for SIDS endpoint

02- JUN- 2003 (3)
El NECS- Nane: 3-Methyl formate

Cont ent s: <=.1- %ww

Fl ag: non confidential, Critical study for SIDS endpoint

02- JUN- 2003 (3)
CAS- No: 763-32-6

EC- No: 212-110-8

El NECS- Narre: 3- net hyl but - 3-en- 1- ol

Mol . For mul a: C5 H10 O

Cont ent s: <=.1- %ww
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3-METHYL-2-BUTENAL

1. GENERAL INFORMATION ID: 107-86-8

DATE: 8 MARCH 2004

Fl ag:
02- JUN- 2003

CAS- No:

EC- No:

El NECS- Nane:
Mol . For mul a:
Cont ent s:

Fl ag:
02- JUN- 2003

1.4 Additives

1.5 Total Quant

non confidential, Critical study for SIDS endpoint

(3)

50- 00- 0

200- 001-8

f or mal dehyde
CH2 O

<= .02 - %ww

non confidential, Critical study for SIDS endpoint

(3)

ity

Remar k:

Fl ag:
24-JUL- 2003

1.6.1 Labelling

Production volunes for the year 2001:

USA 0t

Europe (incl. Germany) : 5,000 - 10,000 t
Asi a : 1,000 - 3,000 t
World : 6,000 - 13,000 t

Critical study for SIDS endpoint

Label I'i ng:
Synbol s:
R- Phr ases:

S- Phr ases:

Fl ag:
04- NOV- 2002

provi sional ly by manufacturer/inporter

(© corrosive

(10) Fl ammbl e

(34) Causes burns

(20/22) Harnful by inhalation and if swall owed

(43) My cause sensitization by skin contact

(36/37/39) Wear suitable protective clothing, gloves and
eye/face protection

(26) In case of contact with eyes, rinse inmmediately with
pl enty of water and seek nedical advice

(45) In case of accident or if you feel unwell, seek nedica
advi ce i medi ately (show the | abel where possi bl e)

non confidential, Critical study for SIDS endpoint

1.6.2 Cassification

Cl assified:
Cl ass of danger:
R- Phr ases:

Fl ag:
04- NOV- 2002

Cl assified:
Cl ass of danger:
R- Phr ases:

(1)
provisionally by manufacturer/inporter
corrosive
(34) Causes burns
non confidential, Critical study for SIDS endpoint
(1)

provi sional ly by manufacturer/inporter
fl ammabl e
(10) Fl ammbl e
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3-METHYL-2-BUTENAL

1. GENERAL INFORMATION

ID: 107-86-8
DATE: 8 MARCH 2004

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

Cl assified: provi sional ly by manufacturer/inporter

Cl ass of danger: harnful

R- Phr ases: (20/22) Harnful by inhalation and if swall owed

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

G assified: provisionally by manufacturer/inporter

Class of danger: irritating

R- Phr ases: (43) May cause sensitization by skin contact

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

1. 6.3 Packagi ng

1.7 Use Pattern

Type: type

Cat egory: Non di spersive use

Fl ag: non confidential, Critical study for SIDS endpoint

15- DEC- 1993

Type: type

Cat egory: W de di spersive use

Remar k: Esti mated vol unes are very low (< 10 t/a) for use as
reconstitution of essential oils and other natural products.

Fl ag: non confidential, Critical study for SIDS endpoint

22-JUL- 2003

Type: i ndustri al

Cat egory: Chemi cal industry: used in synthesis

Remar k: Synthesis of fine chemcals (> 90 %of the world production is
used for synthesis of citral)

Fl ag: non confidential, Critical study for SIDS endpoint

22-JUL- 2003

Type: use

Cat egory: I nt er mredi at es

Fl ag: non confidential, Critical study for SIDS endpoint

15- DEC- 1993

1.7.1 Detailed Use Pattern

12- NOv- 2002

1.7.2 Methods of Manufacture

Oig. of Subst.: Synthesis

Type: Producti on
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OECD SIDS 3-METHYL-2-BUTENAL

1. GENERAL INFORMATION

ID: 107-86-8

DATE: 8 MARCH 2004

Remar k: 2- Al kenal s are obtained by the reaction of unsaturated al kyl
hal i des with the sodium salts of secondary nitrohydrocarbons.
(CHB) 2C=CH (CH2) 2- C(CH3) =CH- CH2- X + R2C=N+(ONa) O - >
(CH3) 2C=CH ( CH2) 2- C(CH3) =CH- CHO + R2C=NCH + NaX
Anot her possibility is the treatnment of acetals with vinyl
ethers in the presence of boron trifluoride to give the
correspondi ng bet a-al koxyacetals. Under the influence of acids
these are converted into al pha, beta-unsaturated al dehydes.
CH3- CH2- O CHR- O CH2- CH3 + CHR=CH O CH2- CH3 - (BF3) - >
(CH3- CH2- O ) 2CH CH2- CHR- O- CH2- CH3 - (H30O+) - > R- CH=CH CHO

Fl ag: non confidential, Critical study for SIDS endpoint

10- JUL- 2003 (5)

Oig. of Subst.: Synthesis

Type: Producti on

Remar k: At BASF AG 3- Met hyl -2-butenal is made from i sobutene and
formal dehyde fol |l owed by oxidative dehydrogenati on of the
met hyl but enol .
(Patent DE 3612213; BASF AG 1996)

Fl ag: non confidential, Critical study for SIDS endpoint

02- JUN- 2003 (3)

1.8 Requl atory Measures

1.8.1 Occupational Exposure Limt Values

Type of limt: MAK ( DE)

Limt val ue: other: not listed in the MAK- and BAT-val ue list.

Fl ag: non confidential, Critical study for SIDS endpoint

08- JUL- 2003 (6)

1.8.2 Acceptable Residues Levels

1.8.3 Water Pollution

O assified by: other: VWWwS (Gernany), Annex 2

Label | ed by: other: VwwwS (Germany), Annex 2

Cl ass of danger: 2 (water polluting)

Remar k: | D- Nunber: 1145

Fl ag: non confidential, Critical study for SIDS endpoint

22- APR- 2003 (7)

1.8.4 Nmjor Accident Hazards

1.8.5 Air

Pol | uti on

02- DEC- 1992

1.8.6 Listings e.qg. Chemcal |Inventories

Type:
Addi ti onal

ot her: EPA
Info: EPA No. P 87-762
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OECD SIDS 3-METHYL-2-BUTENAL
1. GENERAL INFORMATION ID: 107-86-8
DATE: 8 MARCH 2004

Remar k: EPA FLAGS:
P Commrenced PMN
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: El NECS
Additional Info: EINECS No. 203-527-6
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: ENCS
Additional Info: ENCS No. 2-2461
Remar k: ENCS CLASSI FI CATI ON:
Low Mol ecul ar Chain-1i ke O gani c Conpounds.
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: TSCA
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: DSL
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: Al CS
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)
Type: Pl CCS
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (8)

1.9.1 Deqgradati on/ Transformati on Products

CAS- No: 630- 08-0

EC- No: 211-128-3

El NECS- Narre: car bon nonoxi de

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)
CAS- No: 1333-74-0

EC- No: 215-605-7

El NECS- Nare: hydr ogen

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)
CAS- No: 115-11-7

EC- No: 204- 066- 3

El NECS- Narre: 2- net hyl propene
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1. GENERAL INFORMATION

ID: 107-86-8
DATE: 8 MARCH 2004

Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (1)
1.9.2 Conponents
1.10 Source of Exposure
1.11 Additional Remarks
Meno: German "Fl ammabl e Li qui ds" classification (VbF): All
Fl ag: non confidential, Critical study for SIDS endpoint
05- NOV- 2002 (1)
Menmo Hazar dous reactions:
Ri sk of self-ignition when a |arge surface area is produced
due to fine dispersion.
Fl ag: non confidential, Critical study for SIDS endpoint
02- JUN- 2003 (1)
Meno: Subst ances to avoid:
acids and al kalies
Fl ag: non confidential, Critical study for SIDS endpoint
02- JUN- 2003 (1)
1.12 Last Literature Search
Type of Search: Internal and External
Chapters covered: 5.10
Dat e of Search: 06- NOV- 2002
06- FEB- 2003
Chapters covered: 1
Dat e of Search: 28- MAY- 2003
Fl ag: non confidential, Critical study for SIDS endpoint
28- MAY- 2003
Type of Search: Internal and External
Chapters covered: 3, 4
Dat e of Search: 15- OCT- 2002
Fl ag: non confidential, Critical study for SIDS endpoint
08- JUL- 2003
Type of Search: I nternal and External
Chapters covered: 2
Dat e of Search: 15- OCT- 2002
Fl ag: non confidential, Critical study for SIDS endpoint
08-JUL- 2003
Type of Search: Internal and External
Chapters covered: 5
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OECD SIDS 3-METHYL-2-BUTENAL
1. GENERAL INFORMATION ID: 107-86-8
DATE: 8 MARCH 2004

Dat e of Search: 15- OCT- 2002
Fl ag: non confidential, Critical study for SIDS endpoint

08- JUL- 2003

1.13 Revi ews

Meno: BUA-report 194
Fl ag: non confidential, Critical study for SIDS endpoint
28- MAY- 2003
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2. PHYSICO-CHEMICAL DATA

ID: 107-86-8
DATE: 8 MARCH 2004

2.1 Melting Point

Val ue:

Met hod:
Year :

Remar k:
Reliability:

Fl ag:
24-JUL- 2003

Val ue:
Met hod:
GP:
Test subst ance:

Reliability:

Fl ag:
12- JUN- 2003

2.2 Boiling Poi

-76.8 degree C

other: cal cul ated via MPBPWN v1. 40
2002

Mean nelting point according to Joback, Gold, Qgle nethods
(2) wvalid with restrictions

Accept ed cal cul ati on mnet hod

Critical study for SIDS endpoi nt

(9)
< -20 degree C

other: no data
no
no data

(4) not assignable
Manuf act ur er/ producer data w t hout proof
Critical study for SIDS endpoi nt

(1)

nt

Val ue:

Reliability:

03- FEB- 2004

Val ue:

Met hod:
Year :

GP:

Test subst ance:
Reliability:

01-JUL- 2003
Val ue:
Met hod:

Year :

aPpP:

Renmar k:

Test subst ance:

Reliability:
Fl ag:
01-JUL- 2003

= 133 degree C

(4) not assignable
secondary literature
(10)

= 134.5 degree C at 1013.4 hPa

ot her: determ nation of vapour pressure
1979
no

3-nethyl -2-butenal, purity >98.2 wei ght % (GC)
(2) wvalid with restrictions
Test nethod scientifically acceptable, data conclusive
(11)

= 135.9 degree C at 1013.3 hPa

ot her: dynam c under nitrogen atnosphere
1985
no

The boiling point value was cal cul ated based on nmeasured vapor
pressure at 0.04 to 135.51°C (see also chapter 2.4 for
details).
3-nethyl -2-butenal, purity 95.23 % (GO
(2) wvalid with restrictions
Test nethod scientifically acceptable, data conclusive
Critical study for SIDS endpoi nt

(12)
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2. PHYSICO-CHEMICAL DATA

3-METHYL-2-BUTENAL
ID: 107-86-8
DATE: 8 MARCH 2004

Val ue: = 136 degree C at 1013 hPa
Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
09- MAY- 2000 (1)
2.3 Density
Type: density
Val ue: = .8722 at 20 degree C
Reliability: (4) not assignable
secondary literature
03- FEB- 2004 (10)
Type: density
Val ue: = .876 g/cn? at 20 degree C
GLP: no
Test substance: no data
Reliability: (4) not assignable
Secondary quotation of nmeasured data. Original test report
no | onger avail abl e.
Fl ag: Critical study for SIDS endpoint
05- DEC- 2002 (13)
Type: density
Val ue: = .88 g/cn? at 20 degree C
Reliability: (4) not assignable
Manuf act urer/ producer data w t hout proof
04- DEC- 2002 (1)
2.3.1 Granul onetry
2.4 Vapour Pressure
Val ue: = 7.5 hPa at 20 degree C
Resul t: 40 hPa at 50°C
Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
09- MAY- 2000 (1)
Val ue: = 7.5 hPa at 20 degree C
Met hod: ot her (measured): dynamc w th nitrogen
Year : 1985
GLP: no
Test substance: ot her TS

Met hod:

dynami c with nitrogen

36
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3-METHYL-2-BUTENAL

2. PHYSICO-CHEMICAL DATA

ID: 107-86-8
DATE: 8 MARCH 2004

Resul t:

Test subst ance:

tenperature (°C) vapour pressure (hPa)
0. 04 1. 890
9.92 3.870
19. 96 7. 460
36. 82 19. 990
61. 69 69. 990
69. 72 99. 850
97. 67 299. 860
123. 39 699. 800
129.91 849. 700
135.51 999. 800

Further data derived fromthe Vp-curve:

20 7.5
50 40
100 approx. 320

3-nethyl -2-butenal, purity ca. 95%

Reliability: (2) wvalid with restrictions

Study well docunented, data concl usive
Fl ag: Critical study for SIDS endpoi nt
04- DEC- 2002 (12)
2.5 Partition Coefficient
Partition Coeff.: octanol-water
| og Pow: = .53 at 25 degree C
Met hod: ot her (measured): conparable to OECD 107

Year : 1988
G.P: no

Remar k: nean val ue of three neasurenents
Test substance: 3-nethyl -2-butenal, purity 97.4 % (GO
Reliability: (2) wvalid with restrictions

Test nethod conparabl e to guideline study
Fl ag: Critical study for SIDS endpoint
05- DEC- 2002 (14)
Partition Coeff.: octanol-water
| og Pow: =1.15
Met hod: ot her (calculated): KOMNN vl1. 66

GLP: no

Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on net hod
05- DEC- 2002 (15)
2.6.1 Solubility in different nedia
Solubility in: Wat er
Val ue: ca. 110 g/l at 15 degree C
Reliability: (4) not assignable
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OECD SIDS 3-METHYL-2-BUTENAL
2. PHYSICO-CHEMICAL DATA ID: 107-86-8
DATE: 8 MARCH 2004

Manuf act ur er/ producer data w t hout proof

04- DEC- 2002 (1)
Solubility in: Wat er
Val ue: = 110 g/l at 20 degree C
Met hod: ot her: see bel ow
AP no
Test substance: as prescribed by 1.1 - 1.4
Met hod: 1. potentionetric determ nation of the TS (BASF, 1973; no

informati on about the TS is given in the report)
2. GC anal ytics (BASF, 1979)

Renmar k: The unit is expressed as 11 w%at 20°C resulting in a
solubility of 110 g/l.
Resul t: wat er solubility:
= 11.0 weight% = 110 g/l at 20.0 °C
= 9.3 weight% = 093 g/l at 40.0 °C
= 8.7 weight%= 87 g/l at 65.0 °C
= 9.7 weight%= 97 g/l at 94.8 °C
(BASF, 1973)

0.1 weight%= 101 g/l at 32.3 °C
9.78 weight% = 97.8 g/l at 32.3 °
8.66 weight% = 86.6 g/l at 47.2 °C
9.90 weight%= 99 g/l at 94.4 °C
(BASF, 1979)
Test substance: 3-met hyl -2-butenal, purity >98.2 wei ght% (GC) (BASF, 1979)

Reliability: (2) wvalid with restrictions
Test nethod scientifically acceptable, data conclusive
Fl ag: Critical study for SIDS endpoi nt
26- JAN- 2004 (16) (11)

2.6.2 Surface Tension

Test type: ot her: not specified
Val ue: =28 mMYmat O degree C
Met hod: ot her: not specified
GLP: no
Test substance: no data
Remar k: =24 mmat 40 °C
=20 nNmat 80 °C
Test substance: The result refers to a neat |iquid.
Reliability: (4) not assignable

Secondary quotation of nmeasured data. Original test report
no | onger avail abl e.
Fl ag: Critical study for SIDS endpoi nt
05- DEC- 2002 (17)

2.7 Flash Point

Val ue: = 37 degree C

Met hod: other: DIN 51 755
AP no

Test subst ance: no data
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OECD SIDS 3-METHYL-2-BUTENAL
2. PHYSICO-CHEMICAL DATA ID: 107-86-8
DATE: 8 MARCH 2004

Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
Fl ag: Critical study for SIDS endpoint
12- JUN- 2003 (1)

2.8 Auto Flammability

Val ue: = 145 degree C
Met hod: other: DIN 51 794
AP: no
Test subst ance: no data
Remar k: The val ue corresponds to the ignition tenperature.

Hazardous reactions: Risk of self-ignition when a |arge
surface area is produced due to fine dispersion.

Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
Fl ag: Critical study for SIDS endpoi nt
12- JUN- 2003 (1)

2.9 Flammbility

Resul t: fl ammabl e
Test substance: no data
Reliability: (4) not assignable
Manuf act ur er/ producer data w t hout proof
Fl ag: Critical study for SIDS endpoint
12- JUN- 2003 (1)

2.10 Expl osive Properties

Resul t: not expl osive
GLP: no
Test substance: as prescribed by 1.1 - 1.4
Remar k: The substance has no chemical groups indicating explosive

properties, because the chemi cal structure does not contain
fluorine or chlorine and the conpound contai ns oxygen
chemical ly bonded only to carbon.

This statement agrees with the reconmendations on the
transport of Dangerous Goods, Manual of Tests and Criteria,
Appendi x 6 (third revised edition) of the United Nations.

Reliability: (2) wvalid with restrictions
Expert judgenent
Fl ag: Critical study for SIDS endpoint
21- FEB- 2002 (18)

2.11 Oxidizing Properties

Resul t: no oxi di zing properties

AP no
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3-METHYL-2-BUTENAL

2. PHYSICO-CHEMICAL DATA ID: 107-86-8

DATE: 8 MARCH 2004

Test subst ance:

Remar k:
Reliability:
Fl ag:

19- FEB- 2002

2.12 Dissociati

as prescribed by 1.1 - 1.4

The substance has no oxidi zing properties, because the
chemi cal structure does not contain fluorine or chlorine and
t he conmpound cont ai ns oxygen chemically bonded only to carbon.
This statenent agrees with the recommendati ons on the
transport of Dangerous Goods, Manual of Tests and Criteria,
Appendi x 6 (third revised edition) of the United Nations.
(2) wvalid with restrictions
Expert judgenent
Critical study for SIDS endpoi nt

(18)

on_ Const ant

2.13 Viscosity

Test type:
Val ue:

Met hod:
AP
Test subst ance:

Resul t:

Reliability:
06- DEC- 2002
Test type:
Val ue:

Met hod:

AP
Test subst ance:

Reliability:
Fl ag:
08- JUL- 2003

2.14 Additional

other: not specified
= .98 nPa s (dynamic) at O degree C

other: no data
no
no data

Further data presented:

Tenperat ure[ °C dyn. Viscosity[nPa x s]
0 0.98
60 0. 46
120 0. 28

(4) not assignable
Secondary quotation of nmeasured data. Original test report
no | onger avail abl e.
(17)

ot her: not specified
= 1 nmPa s (dynamic) at 20 degree C

other: no data
no
no data

(4) not assignable
Manuf act urer/ producer data w t hout proof
Critical study for SIDS endpoint

(1)

Renar ks

Meno: O her safety aspects
Remar k: Explosion limts: 1.8 - 7 vol.-%
Reliability: (4) not assignable

Manuf act ur er/ producer data w t hout proof
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04- DEC- 2002

Meno:

Remar k:

Reliability:

03- FEB- 2004

(1)
Refracti on i ndex

The refraction index is 1.4526.
(4) not assignable
secondary literature
(10)
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3.1.1 Phot odegr adati on

Type: air
I NDI RECT PHOTCOLYSI S

Sensi ti zer: 3

Conc. of sens.: 700000000000 nol ecul e/ cn®

Rate constant: = .00000000000000001183 cn®/ (nol ecul e * sec)

Degr adat i on: = 50 %after 23.2 hour(s)
Met hod: ot her (calculated): AOP (v1.90)

Year : 2002
Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on met hod

Fl ag: Critical study for SIDS endpoint
30- JUN- 2003 (19)
Type: air
| NDI RECT PHOTCOLYSI S

Sensi ti zer: H

Conc. of sens.: 1500000 nol ecul e/ cn®

Rate constant: = .000000000046696 cn#/(nol ecul e * sec)

Degr adat i on: = 50 %after 2.8 hour(s)
Met hod: ot her (calculated): ACP (v1.90)

Year : 2002
Remar k: Cal cul ation of t1/2 based on 12 hour - day.
Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on net hod

01- JUL- 2003 (19)
Type: air
| NDI RECT PHOTCOLYSI S

Sensiti zer: OH

Conc. of sens.: 500000 nol ecul e/ cn®
Rat e const ant: . 000000000046696 cn?/(nol ecul e * sec)

Degr adat i on: 50 % after 8.2 hour(s)
Met hod: other (calculated): AOP (v1.90)

Year : 2002
Remar k: Cal cul ation of t1/2 based on 24 hour-day.
Reliability: (2) wvalid with restrictions

Accept ed cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt
01- JUL- 2003 (19)

3.1.2 Stability in Water

3.1.3 Stability in Soil

3.2.1 Monitoring Data (Environnment)

Type of neasurenent: other: concentration in oil of root material via GU M
Medi um other: wld ginger

Remar k: Less than 0.05 % of the steamdistilled oil obtained from
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Reliability:
08- JUL- 2003
Medi um
Remar k:
Reliability:
08- JUL- 2003
Medi um
Remar k:
Reliability:
08-JUL- 2003
Medi um
Remar k:
Reliability:
08- JUL- 2003

root material of wild ginger (Asarum canadense) [total oi

yield 3 %4 conposed of 3-nmethyl-2-butenal (Analysis by GC M).

(2) wvalid with restrictions

scientifically acceptable, well documented and conprehensible
(20)

f ood

One cultivated (Holland) and two wild varieties of

bl ackberries (Spain and Burgundy) were collected and stored at
-20°C. Two extracts of each were performed using

di chl or omet hane and 50 % saccharose were added to one of them

0.04 %and 0.2 % (using 50 %sugar) were found in wld

variety fromBurgundy. In the wild variety from Spain 0.24 and

0.34 % (with 50 % sugar) were found, whereas in the cultivated

sort no 3-nmethyl-2-butenal could be detected. Adding sugar did

not have an significant effect on the occurence of the

subst ance.

(2) wvalid with restrictions

scientifically acceptable, well docunmented and conprehensible
(21)

f ood

0.36 % of the condensable lipid fraction of raw beef conposed

of 3-nethyl-2-butenal after supercritical CO2-extraction,

while this conmpound was not identified in the volatile

fraction of the extract.

(2) wvalid with restrictions

scientifically acceptable, well docunmented and conprehensible
(22)

f ood

9 ug/ kg 3-nethyl -2-butenal were detected in an extract from

dripping fat of roasting chicken after vacuumdistillation

foll owed by analysis via GC FI D

(2) wvalid with restrictions

scientifically acceptable, well docunmented and conprehensible
(23)

3.2.2 Field Studies

3.3.1 Transport between Environmental Conpartnents

Type:
Medi a:
Met hod:

Remar k:

adsorption
wat er - soi
ot her: cal cul ated

Based on the distribution nbodel using the regression
equation, log Koc = 0.544 | ogPow + 1.377 (Kenaga and
Coring,1980), and the oil-water partition coefficient with

|l og Pow = 0.53 (nmeasured) [see also 2.5], the soil adsorption
coefficient results in Koc of 46 (logKoc = 1.66).

Based on the distribution nbodel using the regression
equation, log Koc = -0.55 | ogCs + 3.64 (Kenaga and
Coring,1980), and the water solubility Cs of 110,000 ppm [see
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also 2.6.1], the soil adsorption coefficient results in Koc of
7.4 (|l ogKoc = 0.86).

This indicates very high mobility of the TS in soil.

Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
09- JUL- 2003 (24)
Type: adsorption
Medi a: water - soil
Met hod: other: calcul ated via PCKOCWN v1. 66
Year : 2002
Resul t: Based on the cal cul ati on progranmme PCKOCW N v1.66, the soil
adsorption coefficient Koc is 7.878 (log Koc: 0.8964). This
i ndicates high nmobility in soil.
Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
30- JUN- 2003 (25)
Type: volatility
Medi a: water - air
Met hod: ot her: cal cul at ed
Resul t: The cal cul ati on by using the vapour pressure (Ps = 750
Pa) and the water solubility (Cs = 1307.6 nol/nB) (as cited by
Thormas, 1982) results in a Henry' s Law Constant of 0.57
Pa*nB8/ mol at 20°C.
This indicates noderate volatility of 3-methyl-2-butenal from
t he hydrosphere.
Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
09- JUL- 2003 (26)
Type: volatility
Medi a: water - air
Met hod: other: cal cul ated via HENRYWN v3. 10
Resul t: Henry's Law Constants based on the nodel cal culation are:
Bond Est 8.91 Pa*nB/ nol e
Group Est: 2.85 Pa*nB/nol e
Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
26- JAN- 2004 (27)
Type: other: volatilization from surface water
Medi a: water - air
Met hod: other: EPIWN v3.10
Resul t: 3-nethyl -2-butenal in surface water will be subject to slowy
vol atilization. Using an estimated Henry s | aw constant of
2.85 Pa*nm#/nol (Goup estimate), a half-life for
vol atilization of the chemical froma 1 mdeep river with a
current velocity of 1 nisec and a wind velocity of 5 nisec has
been estimated to be 20.1 hours. A volatilization half-life
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froma 1 mdeep lake with a current velocity of 0.05 nmsec and
a wind velocity of 0.5 msec has been calculated to be 295.6

hours.
Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
08- JUL- 2003 (28)

3.3.2 Distribution

Medi a: air - biota - sedinent(s) - soil - water
Met hod: other (calculation): via Mackay Level | V2.11
Year : 2002
Remar k: The follow ng physical and chem cal paranmeter were used for

t he cal cul ati on:

nmol ecul ar mass = 84.12 g/ nol

data tenperature = 20°C

| ogkow = 0. 53

wat er solubility = 110000 g/cn?

vapour pressure = 750 Pa

melting point = -76.9°C

(the Henry's Law Constant cal cul ated by the programmitself
was: 0.57 Pa*n#/ nol)

Vol une Density org. C fish lipid
(n?) (kg/ n#) (9/9) (9/9)
Air 6. OE+09 1.185
Wat er 7. OE+06 1000
Soi | 45000 1500 0. 02
Sedi nent 21000 1300 0.05
susp. Sed. 35 1500 0. 167
Fi sh 7 1000 0.05
Aer osol e 0.012 1500
Resul t: 3-nethyl -2-butenal will be mainly distributed into the
conpartnments water and air.
air: 16.5 %

water: 83.5 %

soil: 0.02 %
sedinent: 0.02 %
susp.sed.: 0.0001 %
fish: 1.41*E-05 %
aerosol: 2.65*E-06 %

Reliability: (2) wvalid with restrictions
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
08- JUL- 2003 (29)

3.4 Mode of Deqgradation in Actual Use

3.5 Bi odegradation

Type: aerobi c

| nocul um activated sludge, donestic, non-adapted

Concentrati on: 20 ng/l related to DOC (D ssolved O gani c Carbon)
28 ng/l related to Test substance

Degr adat i on: 80 - 90 %after 28 day(s)

Resul t: readi | y bi odegradabl e

Ki netic: 3 day(s) =29 %
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7 day(s) =62 %
10 day(s) =75 %
21 day(s) =77 %
28 day(s) =82 %
Control Subst.: Ani l'i ne
Ki netic: 3 day(s) =55 %
7 day(s) =81l %
Met hod: other: 1SO 14593: CO2- Headspace Test
Year : 1999
GP: yes
Remar k: In the CO2- Headspace Test the bi odegradation of a substance

can be determ nmed by neasuring the CO2 evol ution.

Wthin this test 3 replicates for the test substance and the
reference substance as well as for the inhibiton control and
t he exam nation of the physical and chenical (abiotic)
elimnation were used.

As inoculum 4 ng/l dry substance (activated sludge froma
| aboratory wastewater treatment plant treating nunicipal
sewage) was used.

As reference control the test substance aniline using a
concentration of 20 ng/L (nomi nal) was used.

The bi odegradati on was cal cul ated using the degree of the
relation of TIC (total inorganic carbon) to ThiC (theoretical
i norgani ¢ carbon [% TIC/ Thl C].

Al validity criteria were fulfilled.

Resul t: After 1 day 3-nmethyl-2-butenal was degraded up to 10 % After
11 days a bi odegradation of > 75 % could be observed.
The reference substance aniline was > 60 % degraded within 14
days.
The physical -chenical (abiotic) elimnation of the test
substance at the end of the test was 1 %
The inhibition control showed the follow ng kinetic:

3 day(s) = 46 %
7 day(s) =70 %
10 day(s) = 79 %
14 day(s) = 85 %
28 day(s) = 89 %
Test subst ance: 3-net hyl -2-butenal ; purity: 97.9 %
Reliability: (1) wvalid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
10- JUL- 2003 (30)
Type: aer obi c
| nocul um activated sludge, industrial
Concentrati on: 400 ng/l related to DOC (Dissolved O ganic Carbon)
678 nmg/l related to Test substance
Contact tine: 10 day(s)
Degr adat i on: = 99 %after 10 day(s)
Resul t: other: easily elimnable fromwater, inherently biodegradable
Met hod: Directive 88/ 302/ EEC, C.9
Year : 1987
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G.P: no
Test subst ance: as prescribed by 1.1 - 1.4
Remar k: | ag- Phase: about 3 d
Test condition: Inoculum 1 g/l (dry matter)[activated sludge from BASF
VWATP)
pH 6,0 - 8.2
Reliability: (2) wvalid with restrictions
gui del i ne study, basic data given
08- JUL- 2003 (31)

3.6 BOD5, COD or BOD5/COD Ratio

BODS5
Met hod: other: no data
Year : 1987
AP no
BQOD5: = 1365 ny/|
cCOD
Met hod: other: no data
Year .
AP no
COD: = 2370 ng/ g substance

RATI O BODS5/ COD

BOD5/ COD: = .58
Met hod:
Resul t: COD = 2370 ng/g
BOD5 = 1365 ng/g
BOD5/ COD = 0. 58
Reliability: (2) wvalid with restrictions
Manuf act urer/ producer data w thout proof: data conclusive
Fl ag: Critical study for SIDS endpoint
26- JUN- 2003 (31)

3.7 Bioaccunul ati on

BCF: = .56
Met hod: ot her
Met hod: The BCF is derived fromlog Kow using the foll owi ng equati on:

|l og BCF = 0.85*1 og Kow - 0.70
as cited in the TG (My 2002).

For this calculation, the neasured | og Kow of 0.53 was used.

Resul t: | ogBCF = -0. 2495
Accept ed cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
01-JUL- 2003 (32)
BCF: 1.53
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Met hod:
Year :
Test subst ance:

Resul t:
Test condition:

Reliability:

30- JUN- 2003

3.8 Additional

other: calculated, SRC - BCFWN v2. 14
2002
as prescribed by 1.1 - 1.4

|l og BCF = 0.184

The EPIWN cal cul ation of BCF is derived fromlog Kow using
the follow ng formul a:

log BCF = 0.77 log Kow - 0.70 + Correction factor

For this calculation, a |og Kow of 1.15 and no correction
factor was used.
(2) wvalid with restrictions
Accept ed cal cul ati on met hod
(33)

Remar ks

Meno:
Remar k:
Reliability:
01-JUL-2003

M crobi ol ogi cal studi es: Bi odegradati on and bi otransfornmation

Several cultures of bacteria were isolated fromsoil under
Austrian pines, anpong them Pseudononas putida, Arthrobacter
and Bacillus species able to utilize 3-nethyl-2-buten-1-ol,
a volatile al cohol produced in pine needles as sole carbon
sour ce.

These mi croorgani sm possess i nduci bl e dehydr ogenases
resulting in 3-methyl-2-buten-1-al which undergoes oxidation
by a further dehydrogenase indicative of catabolismvia
3-net hyl crotoni ¢ aci d.
(2) wvalid with restrictions
M crobi ol ogi cal studies, based on accepted scientific
principl es.
(34)
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AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type:

Speci es:
Exposure peri od:
Unit:

NOEC:

LCO:

LC50:

LC100:

LC50 (effective

Met hod:

Year .

AP
Test subst ance:

Resul t :

Test condition:

static

Leuci scus idus
96 hour (s)

g/ |

10

10

17.6 cal cul ated
<= 46

after evaporation)
ca. 12.6

(Fish, fresh water)

Anal ytical nonitoring: no

ot her:
1982
no

as prescribed by 1.1 -

according to DIN 38412, part 15

1.4

The LC50 was cal cul ated according to the ToxRat cal cul ation
programusing a probit transformation. The resulting LC50 was
17.6 nmg/L (nomi nal; confidence limt: 14.6 - 21.3 ng/lL).

In an experinent for testing the volatility in an open system
after 96h approximately 28 % (geonetric nmean of all measured
TOC val ues between Oh and 96h) evaporated. Therefore, the LC50
can be corrected to be 12.7 ng/L (effective) after 96h

Ani mal s exposed to 21.5 ng/l (nom nal) showed apathy
(narcotic-like state) after 4 h. At 10 ng/l (nom nal),
effects were reported.

The nethod used closely followed the guideline of DIN 38 412
["Testverfahren mt Wasserorgani smen (G uppe L). Allgeneine

H nwei se zur Pl anung, Durchfihrung und Auswertung bi ol ogi scher
Testverfahren (L1) und Bestimmung der Wrkung von
Wasseri nhal t sstof fen auf Fische - Fischtest (L15)"], June
1982, using a static procedure. One criteria of this guideline
is that the corpul ence factor K should be between 0.8 and 1.1
g/cnm® (equation for calculation: K= 100*WL3; W= weight in
g; L =1length incm.

no such

Fi sh: gol den orfe (Leuciscus idus L.
Body length: 6.9 - 7.9 cm

Body weight: 2.8 - 4.6 ¢

Cor pul ence factor K 0.87 g/cn?
Nunber if fish per treatnent: 10
Fish loading: 3.6 g/

gol den vari ety)

Test tenperature: 21 - 23 °C

Phot operiod: 16 h light and 8 h dark

Water total hardness: approx. 2.5 mmol /|

Acid capacity: approx. 0.8 mmol /|

nmeasured pH val ues

concentration pH

(nomi nal, ng/l) 1h 24 h 48 h 72 h 96 h
10.0 7.5 7.5 7.4 7.4 7.6
21.5 7.5 7.4 7.4 7.5 7.5
46. 4 7.4
100.0 7.5

contr ol 7.8 7.7 7.7 7.5 7.5
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Test subst ance:

Reliability:
Fl ag:
05- MAR- 2004

nmeasured oxygen concentrations
concentration

(nominal, ng/l): (0%
lh 24 h 48 h 72 h 96 h
10.0 6.5 6.5 6.0 6.5 7.4
21.5 6.2 6.7 7.0 7.4 7.4
46. 4 7.0
100.0 7.6
control 6.2 7.3 7.4 7.3 7.3

Test concentrations: 10, 21.5, 46.4, and 100 ng/l foll ow ng
a range finding study, with respective volunes taken from an
aqueous stock solution of 10 g/l.

The test substance was added to the test water w thout any
prior treatnment. Subsequently, the fish were added to the
wat er .

Results refer to nominal concentrations.
purity 98 %

(2) wvalid with restrictions
Conpar abl e to gui deline study,
national standards

Critical study for SIDS endpoint

in accordance with accepted

(35) (36) (37)

4.2 Acute Toxicity to Aguatic | nvertebrates

Type:

Speci es:

Exposure peri od:
Unit:

ECO:

EC50:

EC100:

EC50 (95-% Conf.)

Met hod:

Year .

AP
Test subst ance:

Resul t :

Test condition:

static

Daphni a magna (Crustacea)

48 hour (s)

g/ | Anal ytical nonitoring: no

= 6.25

= 13.5

= 25

= 10.1 - 16.9

Directive 84/ 449/ EEC, C.2 "Acute toxicity for Daphnia"

1984

no

as prescribed by 1.1 - 1.4

Results after 24 h were as foll ows:

ECO = 25 ng/|

EC50 = 33.1 ng/l (95% Conf. = 28.9 - 37.3 ng/l)

EC100 = 50 ny/|

In an experinment for testing the volatility in a open system
after 48h only 11% (geonetric nmean of all neasured TOC val ues

bet ween Oh and 48 h) evaporated. Therefore, no correction of
the derived EC50 val ues was undert aken.

Test water: pHvalue: 7.7 - 8.3

Total hardness: 2.7 mmol /|

Al kalinity up to pH 4.3: 0.80 nmol /I

Conductivity: 550 - 650 puS/cm
Illumnation: artificial |ight (day:night-rhythm = 16h: 8h)
Light intensity: 5 pE at a wave of 400 - 750 nm

50
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Test subst ance:

Reliability:
Fl ag:
24- JUL- 2003

Test tenperature: 19 - 21 °C

Test volune: 10 ni

Vol une/animals: 2 ni

Nunber of ani nal s/vessel: 5

Tot al nunber of animal s/concentration: 20

Check of the study: visually after 0, 3, 6, 24, and 48 h.

Nom nal test concentrations: 3.125, 6.25, 12.5, 25, 50, 100
ng/ | .

nmeasur ed pH val ues

concentration pH

(nominal, ng/l) Oh 48 h
3.125 7.99 7.89
6. 25 7.99 7.85
12.5 8.00 7.75
25.0 7.99 7.58
50.0 7.99 7.53
100.0 7.97 7.54
control 8.04 7.93

measur ed oxygen concentrations
concentration

(nomnal, ng/l): (07
0Oh 48 h

3.125 8.37 8.37

6. 25 8.33 8.17

12.5 8.23 7.92

25.0 8.26 7.51

50.0 8.98 7.37
100.0 9.06 7.28
control 8.41 8.59

Purity >98 %
(1) wvalid without restriction
Test net hod conparable to guideline study, in accordance
wi th accepted national standards
Critical study for SIDS endpoint
(38) (36)

4.3 Toxicity to Aquatic Plants e.qg. Al gae

Speci es:
Exposure peri od:
Unit:

EC10:

EC50:

EC 90 :

Met hod:
AP
Test subst ance:

Resul t :

Scenedesnus subspi catus (Al gae)

72 hour (s)

g/ | Anal ytical nonitoring: no
14.1

22. 4

41. 3

ot her: Scenedesnus cell nultiplication Inhibition Assay
according to DIN 38412 Part 9 (Bestinmmung der Hemmwi r kung von
Wasserinhal t sstof fen auf G uenal gen)

no

as prescribed by 1.1 - 1.4

Ef fect values (endpoints: growh rate and bi omass) were
recal cul ated according to OECD 201 gui deline using |inear
regression anal ysis considering fluorescence val ues
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mentioned in the report (BASF AG Departnment of Ecol ogy,
unpubl i shed data, 01/87/1059, 15.03.88), yielding 72 h
gromh rate values of ErCl0 = 14.1 ng/L, ErC50 22.4 ng/l,
Er C90 41.3 ng/l, and bionmass val ues of EbCl10 = 9.37 ny/L,
EbC50 = 16.7 ng/L and EbC90 29.1 ny/L.

The algal cell densities in the control for the test duration
of 72 h are as follow

0 hours 55
24 hours 170 (+/- 12 StD)
48 hours 562 (+/- 37 StD)

72 hours 1426 (+/ - 159 StD)

Original effect values as given in the report after 72 h are

as follows:

EC20 = 14 ny/|

EC50 = 20 ng/l

ECO0 = 30 ng/|

Oiginal effect values as given in the report after 96 h are
as follows:

EC20 = 17 no/l

EC50 = 23 ny/|

ECO0 = 30 ny/l

The toxicity after 96h is |ower conpared to the EC50 after
72h, and therefore the volatility of the test substance was
det erm ned using TOC neasurenents. However, using the
geonetric mean of the neasured TOC val ues from Oh until 72h
only approximately 11 % evaporated fromthe test sol utions.
Therefore, the EC50 val ues were not corrected.

Test condition: A static test was perforned.
I nocul um density: approx. 10,000 cells/m
Determ nation of cell density after 0, 24, 48, 72, and 96 h
(fluorescence at 685 nm.
Duration of test: 96h
Test tenperature: 21 - 25 °C
Test vessel: Erlennmeyer flask (nomnal volunme : 250 nl)
Test volune: 100 m
Initial pH approx. 8.0
Illumnation: artificial |ight, permanent
Illumnation intensity: 120 pE/ nRs

Nom nal test concentrations: 1.95, 3.91, 7.81, 15.63, 31.25,
62.5, 125, 250, 500 ny/l.
Reliability: (1) wvalid without restriction
Test nethod conparabl e to guideline study, in accordance
with accepted national standards
Fl ag: Critical study for SIDS endpoint
26- JAN- 2004 (39) (40) (36)

4.4 Toxicity to Mcroorganisns e.qg. Bacteria

Type: aquatic
Speci es: activated sludge, donestic
Exposure period: 1 hour(s)
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Unit:
EC50:
EC20 :

Met hod:

Year :
G.P

Remar k:

Reliability:

Fl ag:
25- MAY- 2003

Type:
Speci es:
Exposure peri od:
Unit:
EC20 :
Met hod:

Year :

GLP

Test subst ance:

Remar k:

Test condition:

Reliability:
01- JUL- 2003
Type:

Speci es:

Exposure peri od:
Unit:
EC50:
EC20 :
EC80 :

Met hod:
GP
Test subst ance:

Resul t:

Reliability:

ng/ | Anal ytical nonitoring: no
> 1000

ca. 35

OECD Cui de-1ine 209
Test"

1993

yes

"Activated Sludge, Respiration Inhibition

The EC20 in the activated sludge respiration inhibition test
is below 100 ng/l. Depending on |ocal conditions and
exi sting concentrations, disturbances in the biodegradation
process of activated sludge are possible.
(1) wvalid without restriction
GLP gui del i ne study
Critical study for SIDS endpoint
(41)

aquatic
activated sl udge,
30 m nute(s)

ng/ |
> 1000

i ndustri al

Anal ytical nonitoring: no

Directive 88/302/ EEC, C. 11
1987

no

as prescribed by 1.1 - 1.4
No i nhibition of
observed.

No dysfunction of adapted biol ogica
oper ated properly.

Inoculum 1 g/l dry mass (activated sludge of BASF WMP)
Test tenperature: 20 °C

(2) wvalid with restrictions

Test net hod conparabl e to guideline study,
wi th accepted national standards

respiration up to 1000 ng/l could be

WANTPs are expected when

i n accordance
(42)
aquatic

Phot obact eri um phosphoreum (Bacteria)
30 m nute(s)

ng/ | Anal ytical nonitoring: no
= 106

=72.1

= 211

ot her: Bi ol um nescence Assay

no

as prescribed by 1.1 - 1.4

Results after 15 min were as foll ows:

EC20 = 84 ny/l
EC50 = 148 ny/|
EC80 = 271 ny/l.

(4) not assignable
Manuf act ur er/ producer data w t hout proof,
conmuni cati on, neither raw data nor

only short
report avail abl e
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01-JUL- 2003

Type:

Speci es:
Exposure peri od:
Unit:

EC10:

EC50:

EC90 :

Met hod:
AP
Test subst ance:

Test condition:

(43)

aquatic
Pseudonmonas puti da
17 hour (s)

ng/ |

84

178

237

(Bacteria)

Anal ytical nonitoring: no

ot her: Pseudononas Cell-Miltiplication Inhibition Assay
according to DIN 38412, part 8 (Draft; Bestinnung der
Hemmwi r kung von Wasserinhal t sst of fen auf Bakterien)

no

as prescribed by 1.1 - 1.4
Test strain: Ps.
Test tenperature:
Pre-culture: 7 h;
Test volune: 10 nml.

puti da DSM 50026
20 °C

Nom nal test concentrations:
125, 250, 500 with 4 parallel

3.91, 7.81, 15.6, 31.3, 62.5,
i ncubati ons per concentration.

Reliability: (1) wvalid without restriction
Test net hod conparable to guideline study, in accordance
with accepted national standards

Fl ag: Critical study for SIDS endpoint

01-JUL- 2003 (44)

Type: aquatic

Speci es: Pseudononas putida (Bacteria)

Exposure period: 17 hour(s)

Unit: g/ | Anal ytical nonitoring: no

EC10: = 124

EC50: = 212

EC90 : = 296

Met hod: ot her: Pseudononas Cell-Miltiplication Inhibition Assay, DN
38412, Part 8 (Draft), Bestimmung der Hemmwi r kung von
Wasserinhal t sst of fen auf Bakterien

G.P: no

Test substance: as prescribed by 1.1 - 1.4

Test condition: Test strain: Ps. putida DSM 50026
Test tenperature: 20 °C, pre-culture: 7 h;
test volunme: 10 m.
Nomi nal test concentrations:
9.01, 18.03, 39.06, 78.12, 156.25, 312.5, 625, 1250, 2500,
5000, 10000 with 4 parallel incubations per concentration.

Reliability: (1) wvalid without restriction
Test net hod conparabl e to guideline study, in accordance
with accepted national standards

25- MAY- 2003 (45)

Type: aquatic

Speci es: Tetrahynmena pyriforms (Protozoa)

Exposure period: 40 hour(s)

Unit: g/ | Anal ytical nonitoring: no

EC50: = 68.1
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Met hod:

Year :

AP
Test subst ance:

Met hod:

Reliability:

Fl ag:
09- JUL- 2003

Type:

Speci es:
Exposure peri od:
Unit:

M C or EC100 :
Met hod:

GLP:
Met hod:
Reliability:
01-JUL- 2003

ot her:
1997

no

no data

40-h inpairment growth assay ( TETRATOX)

In this 40-h inpairnent growh assay the popul ation density is
quantitated spectronmetrically with absorbence at 540 nM Test
conditions allowed for 8 - 9 cell cycles in controls. The 50 %
grow h inhibitory concentration (1GC50) can be determ ned and
corresponds to an EC50.

(2) wvalid with restrictions

wel I docunent ed publication which neets basic scientific
princi pl es
Critical study for SIDS endpoint
(46)
other: antimicrobial activity
other fungi: Penicillium chrysogenum
120 hour (s)
g/ | Anal ytical nonitoring: no
= 50
other: antimcrobial activity testing
no

The n-hexane extract of dried T. balsanita flowers was
separated, the active fractions were conbi ned and divided into
distillate and these distillates subsequently were eval uated
for antimcrobial activity.

The antimcrobial activity of the identified conponents from
the distillate on diverse bacteria and fungi was regarded. The
M ni mum I nhi bitory Concentration (MC) was cal cul ated. As
hi ghest test concentration 800 pg/ nL was chosen.
(3) invalid
nmet hod not val i dated

(47)

4.5 Chronic Toxicity to Aquatic O gani sns

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic |Invertebrates
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TERRESTRI AL ORGANI SV

4.6.1 Toxicity to Sedinent Dwelling O ganisns

.6.2 Toxicity to Terrestrial Plants

4
4.6.3 Toxicity to Soil Dwelling O ganisns
4

.6.4 Toxicity to other Non-Mamm Terrestri al Species

4.7 Biological Effects Mnitoring

4.8 Biotransfornmati on and Kinetics

4.9 Additional Renarks
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5.0 Toxi coki neti cs,

Met aboli sm and Di stribution

5.1 Acute Toxicity

5.1.1 Acute O al

Toxicity

Type:

Speci es:
Strain:

Sex:

No. of Ani nal s:
Vehi cl e:

Doses:

Val ue:

Met hod:

Year .

AP
Test subst ance:

Met hod:
Resul t:

Test condition:

LD50

r at

Spr ague- Dawl ey
mal e/ f emal e

60

CMC

316, 464, 562, 681, 825, 1000 ng/ kg bw
= 690 ng/ kg bw

ot her: BASF net hod

1979

no

as prescribed by 1.1 - 1.4

Conparable to fornmer OECD 401

MORTALI TY

Deat hs occurred within 1 hr at 1000 ng/ kg bw and 681 ng/ kg
bw or within 1 d after doses of 562, 681, 825 ng/kg bw.
Mrtalities were as follows:

0/ 10 animal s at 316 or 464 ngy/ kg bw;

2/10 animals at 562 ng/kg bw, 3/10 aninmals at 681 ng/ kg bw;
9/ 10 animal s at 825 ng/ kg bw;

10/ 10 animal s at 1000 ng/ kg bw.

Cal cul ated LD50 val ue (95% confidence intervals) for nale
and female rat was 690 (629-758) ng/ kg bw (probit analysis
according to Finney).

CLI NI CAL SI GNS

Poor condition, salivation, apathy, dyspnoea was seen in all
animal s at 316 ng/ kg bw and above. Labored breat hing,
unsteady gait, trenors was seen from 464 ng/ kg bw onwards.
Unkenpt fur, reddening of the skin, lacrinmation were seen at
562 ng/ kg bw and above; spasns were noted at 1000 ng/ kg bw.

NECROPSY FI NDI NGS

Acute heart dilatation on both organ sides, peripheral

| obul ar pattern in liver, glandular stomach reddened in
animals that died. In survivors forestonmach wall was

t hi ckened; forestomach clotted with liver, spleen and
peritoneum

TEST ORGANI SMS

Dose groups contained 5 nale and 5 fermal e rats. Mean group
body wei ghts ranged between 190-260 g in males and 160-190 g
in femal es.

ADM NI STRATI ON

Test substance was given by gavage, dissolved in 0.5% CMC in
a constant volunme of 10 m/kg bw

EXAM NATI ONS

Ani mal s were inspected daily for signs of pharmacol ogi c or
toxi cologic effects during a 14 d observation period. Body
wei ght was neasured before dosing, and at days 2-4, 7 and 14

UNEP PUBLICATIONS 57



OECD SIDS
5. TOXICITY

3-METHYL-2-BUTENAL
ID: 107-86-8
DATE: 8 MARCH 2004

Test subst ance:

thereafter. At the end of the observation period survivors
were sacrificed and necropsied as were animals that died.
CALCULATI ON METHOD OF LD50

Probit anal ysis according to Finney

Substance no. 78/452, purity ca. 98%

Reliability: (1) wvalid without restriction
Conpar abl e to guideline study

Fl ag: Critical study for SIDS endpoint

14- APR- 2003 (48)

Type: LD50

Speci es: r at

Strain: ot her: Gassner

Sex: mal e/ f emal e

No. of Aninals: 120

Vehi cl e: CcMC

Doses: 0.4, 0.8, 1.0 1.25, 3.2 and 6.4 m/kg bw (ca. 352, 704, 880,
1100, 2816 and 5632 ng/ kg bw)

Val ue: 810 ng/ kg bw

Met hod: ot her: BASF net hod

Year : 1971
GP: no
Test subst ance: other TS
Resul t: MORTALI TY

Test condition:

Test subst ance:

0.4 m/kg bw no deaths

0.8 mM/kg bw. 0/10 rmales and 4/ 10 females died within 24 hrs
.0 mM/kg bw 6/10 nales and 7/10 fermales died within 24 hrs
.25 m/kg bw. 8/ 10 nales and 10/10 fenales died within 24

o3 wWwITkrE

0
2
s
2 m/kg bw 10/10 nales and 10/10 fenal es died wthin 60
n
4 mM/kg bw 10/10 rmales and 10/ 10 fermales died within 60
n

3

CLI NI CAL SI GNS
Convul si ons, dyspnoea, atonia, abdom nal position.

NECROPSY
Hyperemia in liver, watery stomach contents, atonic
i ntestines. Necropsy was performed by a pathol ogi st.

LD50 after 7 days was 920 pl/kg bw (cal cul ated according to
Litchfield and W1 coxon), corresponding to 810 ng/kg bw.
TEST ORGANI SM

10 mal e and 10 femal e per dose; no vehicle controls.

Aver age wei ght at begi nning of the test:

140 - 260 g (fermales), 170 - 280 g (mal es),

ADM NI STRATI ON

Gavage application in water containing CMC suppl enented with
2-3 drops of Crenophor (as solubilizer). The doses above
were adm ni stered at concentrations of 4, 8, 10, and 30%
(v/v) aqueous emul si ons, respectively.

EXAM NATI ON

Cbservation period 7 days. At the end of the observation
period survivors were sacrificed and necropsied as were
ani mal s that died.

Substance no. XXI/56. 80% 3-net hyl -2-butenal, 20%

58
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3- net hyl but - 3-en- 1- ol
Reliability: (2) wvalid with restrictions
Meets generally accepted scientific standards, well
docurent ed and acceptabl e for assessment
14- APR- 2003 (49)
Type: LD50
Speci es: nouse
Strain: no data
Sex: no data
Vehi cl e: no data
Doses: no data
Val ue: 700 ng/ kg bw
Met hod: ot her
Year : 1979
GLP: no
Test subst ance: other TS
Test subst ance: 3-net hyl -2-butenal, purity not nentioned
Reliability: (4) not assignable
Secondary literature
14- APR- 2003 (50)
5.1.2 Acute Inhalation Toxicity
Type: LC50
Speci es: rat
Strain: Spr ague- Dawl ey
Sex: mal e/ f emal e
No. of Aninals: 100
Doses: 0.97, 3.15, 3.59, 3.88, 6.08 ny/l (970, 3150, 3590, 3880, 6080
ng/ nB)
Exposure ti ne: 4 hour (s)
Val ue: = 3.7 nmy/l
Met hod: ot her
Year : 1979
G.P: no

Test subst ance:

Met hod:
Resul t :

as prescribed by 1.1 - 1.4

Simlar to OECD 403

MORTALI TY

LC50-val ues were cal culated fromthe data bel ow as fol |l ows:
3.5, 4.0, and 3.7 ng/l (3500, 4000 and 3700 ng/nB) for male,
femal e, and conbined nmal e and fenal es rats, respectively.

Dose Dead ani mal s/ out of total
0.97 ny/l 0/ 20
3.15 ny/l 0/ 20
3.59 ny/l 9/ 20
3.88 ny/l 13/ 20
6.08 ny/l 20/ 20

CLI NI CAL SI GNS

Animals fromthe 2 | owest dose groups recovered within 5
days from signs which included I acrimtion and nasal

di scharges, closed lids, |abored breathing, unkenpt fur.
Signs were nore pronounced in animals receiving higher doses
and included dyspnoea, unsteady gait, stagger, apathia,
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Test subst ance:

Concl usi on:

Test condition:

trenors, opacity of cornea. Deaths occurred within 5 days
after exposure. Survivors were not free of synptons when
sacrificed at the end of the 14 day observati on peri od.
Mean group body weights were reduced in a dose-dependent
manner in both sexes 7 days after dosing. 14 days after
dosi ng body wei ghts of female survivors were not different
fromcontrols. The sane applied for the mal es except for
those receiving 3.88 ng/l. Mean body wei ght of this group
was reduced by approx. 11% when conpared with control

ani mal s.

NECROPSY FI NDI NGS

Acute heart dilatation in atrei and acute congestion.

Several victins showed peripheral |obular pattern in liver
and edemat ous | ungs. No changes were seen in survivors.

3-net hyl - 2- but enal ; substance no. 78/ 452, ca. 98%purity
Conbi ned nal e and female LC50 was 3.7 ng/l (3700 ng/ nB).
LC50 was conparable in males and fermales (LC50 males 3.5
mg/l, LC50 females 4.0 ng/l).

Due to irritancy vapors affected skin, respiratory tract and
cornea of the test aninmals. Synptons persisted until the end
of the 14 day observation period.

TEST ORGANI SMS

10 Sprague Dawl ey rats per sex and dose, of weight range 185
+/- 15 g, were used. No control aninmals were included.

ADM NI STRATI ON

Animal s were placed in a 200 | whol e body exposure chanber.
Ani mal s were exposed for 4 hrs. The dynam c inhal ation

at nospheres generation invol ved constant delivery of the
test substance to an evaporator (78°C) situated in an air
stream

EXAM NATI ONS

During the exposure sanples of chanber air were taken for
neasurenent of the test substance. Animals were observed
during exposure and during a 14 day observation period for
signs of pharnmacol ogi c or toxicologic effects. Body wei ght
was neasured before exposure, and at 7 and 14 days
thereafter. At the end of the observation period survivors
were sacrificed and necropsied as were animals that died.

Reliability: (1) wvalid without restriction
Conparabl e to guideline study
Fl ag: Critical study for SIDS endpoint
15- APR- 2003 (51)
Type: other: Inhalation R sk Test (IRT)
Speci es: r at
Strain: Spr ague- Dawl ey
Sex: fenmal e
No. of Aninals: 24

Doses: saturated at nosphere (28-44 ng/l; 28000-44000 ng/ nB)
Exposure tine: 1 hour(s)
Met hod: ot her
Year : 1971
GLP: no
Test substance: other TS

Met hod: I nhal ati on Ri sk Test according to Snyth, H F. et al., Am
Ind. Hyg. Ass. J., 23, 95-107 (1962)

Remar k: No cal cul ation of LC50.
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Resul t:

Test subst ance:

Test condition:

Reliability:

14- APR- 2003

Type:
Speci es:
Strain:
Sex:

No. of Ani mal s:

Doses:
Exposure tine:

Met hod:
Year .
AP

Test subst ance:

Met hod:

Resul t:

MORTALI TI ES

After 10 min exposure at 27.78 ng/l: no death (0/12 ani nals)
was noted within the 7 d observation peri od.

30 min exposure at 43.8 ng/l: 6/6 animals died. 2/6 during
the exposure; 2/6 after exposure; 2/6 one or two days after
exposur e.

60 min exposure tine at 35.1 ng/l: 6/6 aninmals died during

t he exposure peri od.

CLI NI CAL SI GNS

10 min exposure at 27.78 ng/l: Heavy attenpts to escape, eye
irritations, dyspnoea. Noi sy breathing resol ved overnight.
30 min exposure at 43.8 ng/l: Heavy attenpts to escape, eye
irritations, dyspnoea, |abored breathing. Necrosis of
corneae, nostrils, extremties.

60 mn exposure at 35.1 ng/l: Heavy attenpts to escape, eye
irritations, dyspnoea, |abored breathing. Dark brown eyes.

NECROPSY

No abnornmal findings except 2 cases of pneurpnia of the
m ddl e I obule in short term exposed ani nal s.

Substance no. XXI/56. 80% 3-net hyl -2-butenal, 20%

3- et hyl but - 3-en-1-0

TEST ORGANI SMS

24 female rats

ADM NI STRATI ON

6 animals each were exposed to an at nosphere saturated with
the test substance at 20° C. Atnobspheres were created by
blowing air (200 I/h) through a layer (5 cm of the test
subst ance.
Nom nal substance concentrations were calculated to be 27.78
mg/l (10 min.), 43.8 ng/l (30 min.) and 35.1 ng/l (60 mn.)
by using the weight |oss of test substance and the anount of
air used during exposure.
EXAM NATI ONS
bservation period was 7 days. At the end of the observation
period survivors were sacrificed and necropsied as were
ani mal s that died.
(2) wvalid with restrictions
Meets national standard nethods with acceptable
restrictions

(49)

other: Inhalation R sk Test (IRT)

rat

no data

mal e/ f emal e

24

enriched atnosphere (21-24 ng/l; 21000-24000 ng/ nB)
1 hour(s)

ot her

1978

no

as prescribed by 1.1 - 1.4

I nhal ati on Ri sk Test according to Snmyth, H F. et al., Am
Ind. Hyg. Ass. J., 23, 95-107 (1962)
MORTALI Tl ES
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Test subst ance:
Test condition:

Reliability:
Fl ag:
14- APR- 2003

5.1.3 Acute Dernal

After 10 min exposure at 24.32 ng/l: no death (0/12 ani nals)
was noted within the 7 d observation peri od.

30 min exposure at 22.10 ng/l: 1/6 aninmals died.

60 mn exposure tinme at 21.2 ng/l: 6/6 animals died.

No LC50 was cal cul at ed.

CLI NI CAL SI GNS

Heavy attenpts to escape, eye irritations, eyelid closure,
salivation, lacrimtion, dyspnoea. Stagger, unsteady gait,
spasns, |ateral posture.

NECROPSY
Di stended lungs in animals which died. Survivors w thout
findi ngs.
3-net hy- 2-but enal . Substance no. 78/452, purity ca. 98%
TEST ORGANI SMS
24 rats.
ADM NI STRATI ON
6 animals each were exposed to an at nosphere saturated with
the test substance at 20° C. Atnpbspheres were created by
bl owing air (200 I/h) through a layer (5 cn) of the test
subst ance.
Nomi nal substance concentrations were cal culated to be 24.32
mg/l (10 min.), 22.10 nmg/l (30 min.) and 21.2 ng/l (60 min.)
by using the weight |oss of test substance and the anmount of
air used during exposure.
EXAM NATI ONS
bservation period was 7 days. At the end of the observation
period survivors were sacrificed and necropsied as were
aninal s that died.
(2) wvalid with restrictions
Meets national standard nethods with acceptable
restrictions
Critical study for SIDS endpoint

(48)

Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Ani mals:

Vehi cl e:
Doses:
Val ue:

Met hod:
Year :
AP

Test subst ance:

Met hod:
Resul t :

LD50

r at

Spr ague- Dawl ey

mal e/ f emal e

62

ot her: none

1200, 1600, 2000, 2500, 3200, 4000 ng/ kg bw
3400 ng/ kg bw

ot her: BASF net hod

1978

no

as prescribed by 1.1 - 1.4

Conparabl e to OECD 402

MORTALI TY

Deat hs occurred within 7 days after dosing, predom nantly
during the first two days. LD50 of 3400 ng/ kg bw was
calculated fromthe followi ng data (probit analysis
according to Finney):

62
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Test condition:

Test subst ance:

Reliability:
Fl ag:
15- APR- 2003

1200 m kg bw.

0/5 males died after 14 days, 1/5 female died after 24 hrs
1600 ng/ kg bw.

0/5 males died after 14 days, 3/5 females died after 24 hrs,
1 additional female after 7 days

2000 ng/ kg bw.

3/6 males died after 24 hrs, 1 additional male after 7 days
0/6 femal es died 14 days

2500 ng/ kg bw.

1/5 nales died after 24 hrs, 1 additional male after 7 days,
1/5 femal es died after 7 days

3200 ng/ kg bw.

3/5 males died after 24 hrs, 1 additional nale after 48 hrs,
2/5 females died after 24 hrs, 1 additional female after 14
days

4000 ng/ kg bw.

3/5 males died after 7 days, 1/5 fenales died after 7 days

CLI NI CAL SI GNS

Poor condition, apathy, dyspnoea, stagger, unsteady gait,
abdom nal position, paresis was seen in dosed ani nals.

Local skin effects after 24 hrs conprised substance-i nduced
staining and intense swelling, and necrosis after 48 hrs.

NECROPSY FI NDI NGS
Acute heart dilatation on both sides of the organ and acute
heart congestion. Peripheral |obular pattern in liver in
sone victinms. No changes noted in survivors.
TEST ORGANI SMS
Cenerally 5 rats per sex and dose were used; 6 aninmals per
sex at 2000 ng/ kg bw. Mean body wei ght was 218 g (nal es) and
186 g (fenml es).
ADM NI STRATI ON
Undi | uted test substance was applied to dorsal skin. Size of
area was approx. 42 cn2. Qobservation period 14 days.
EXAM NATI ONS
Ani mal s were observed daily during a 14 day observation
period for signs of pharmacol ogic or toxicologic effects. Body
wei ght was neasured before exposure. At the end of the
observation period survivors were sacrificed and necropsied
as were aninals that died.
LD50 was cal cul ated using probit-analysis according to
Fi nney - | ognormal distribution.
3-net hyl - 2-but enal ; substance no. 78/ 452. Purity ca. 98%
(2) wvalid with restrictions
Conparabl e to guideline study with acceptable restrictions
Critical study for SIDS endpoint

(48)

5.1.4 Acute Toxicity, other Routes

Type:

Speci es:
Strain:

Sex:

No. of Ani nmal s:
Vehi cl e:

Doses:

Route of admin.:

Val ue:

LD50

nouse

NMVRI

mal e/ f emal e

20

cve

200, 700 ny/ kg bw
i.p.
>= 200 - 700 ny/ kg bw
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Met hod: ot her: BASF- net hod

Year : 1979
G.P: no
Test subst ance: as prescribed by 1.1 - 1.4
Met hod: Intraperitoneal injection of test substance at 2 dose
| evel s.
Resul t: MORTALI TY

Test condition:

Test subst ance:

Reliability:

14- APR- 2003

Type:
Speci es:
Strain:
Sex:

No. of Ani mal s:

Vehi cl e:
Doses:

Rout e of admn.:

Val ue:

Met hod:
Year :
GP

Test subst ance:

Resul t:

0/ 10 animals died at 200 ng/ kg bw, 10/10 aninals died at 700
ng/ kg bw within 1 day after dosing.

CLI NI CAL SI GNS

Poor condition, apathy, dyspnoea in all dosed ani mal s.

St agger, unsteady gait, unkenpt fur was seen | ow dose

ani mal s. Spasns and abnormal position in high dose aninals.

NECROPSY FI NDI NGS
No abdomi nal test substance precipitation or clotting in
victinms or survivors noted.
TEST ORGANI SMS
5 mice per sex and dose. Mean body weight 25 g in males, 22
g in females.
ADM NI STRATI ON
Test substance was given by i.p. injection, emulsified in
0.5% CMC, in a constant volunme of 10 m/kg bw.
EXAM NATI ONS
Ani mal s were inspected daily for signs of pharmacol ogi c or
toxi col ogic effects during a 14 day observation period. At
the end of the observation period survivors were sacrificed
and necropsied as were animals that died.
3-net hyl - 2-but enal ; substance no. 78/ 452. Purity ca. 98%
(2) wvalid with restrictions
Meets generally accepted scientific standards, well
docunment ed and acceptabl e for assessnent

(48)

LD50

nouse

other: Kisslegg mice

mal e/ f emal e

60

cve

250, 320, 400, 500, 640, 800 pl/kg bw (ca. 220, 282, 352, 440,
563, 704 ny/ kg bw)

i.p.

ca. 378 ng/ kg bw

ot her
1971

no

other TS
MORTALI TY

Deat hs occurred within 14 days after dosing, predom nantly
during the first two days. LD50 of 430 pl/kg (corresponding
to 378 ng/ kg) was estimated fromthe follow ng data
(cal cul ation nethod not nentioned in the report):

Dose (ul/kg) Deaths/out of nunber of aninmals
250 1/ 10
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Test condition:

Test subst ance:

Reliability:

14- APR- 2003

Type:
Speci es:
Strain:
Sex:
Vehi cl e:
Doses:

Rout e of admn.:

Val ue:

Met hod:
Year :
AP

Test subst ance:

Test subst ance:

Reliability:

11- APR- 2003

320 1/10
400 4/ 10
500 7/ 10
640 9/ 10
800 10/ 10

CLI NI CAL SI GNS

Synpt ons observed i nmedi ately after high dose injections
(400-800 ul/kg) included enhanced and spastic breathing,

| ateral position with spasnms, salivation. Atony was seen
after 2 hrs which persisted for several days. Aninals were
free of synptonms on days 8 through 13.

NECROPSY FI NDI NGS

Abdomi nal adhesions, intestines in sone animals atonic.
TEST ORGANI SMS

5 mice per sex and dose were used.

ADM NI STRATI ON

Test substance was given i.p.
EXAM NATI ONS

Ani mal s were observed daily during a 14 day observation
period for signs of pharmacol ogic or toxicologic effects. At
the end of the observation period survivors were sacrificed
and necropsied as were aninmals that died.

Substance no. XXI/56. 80% 3-net hyl -2-butenal, 20%

3- net hyl but - 3-en- 1- ol

(2) wvalid with restrictions

Meets generally accepted scientific standards, well

docurent ed and acceptabl e for assessment

as an 8% emul sion in CMC

(49)

LD50

nouse

no data

no data

no data

no data

i.p.

700 ng/ kg bw

ot her
1979

no

other TS

3-net hyl -2-butenal, purity not nentioned
(4) not assignable
Secondary literature
(50)

5.2 Corrosiveness and lrritation

5.2.1 Skin Irritation

Speci es:
Concentration
Exposur e:
Exposure Ti ne:

rabbit

undi | ut ed
Cccl usi ve
4 hour (s)
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No. of Ani mal s:
Resul t:

Met hod:

Year :

AP
Test subst ance:

Resul t :

Test condition:

Test subst ance:
Concl usi on:

6
corrosive

ot her: BASF- net hod

1979

no

as prescribed by 1.1 - 1.4

MORTALI TY
None

EFFECTS TO SKI N

3 mi nutes exposure period:

I mredi ately after the 3 nmin exposure period no edema was
seen whereas erythema coul d not be assessed due to

subst ance-i nduced staining of the skin. During the

exam nations at 1, 2 and 8 days after the treatnment very
slight erythema, but no edena were seen.

60 m nutes exposure period:

I mredi ately after the 60 min exposure period very distinct
edema were seen in both animals which persisted at 48 hrs.
After 8 days slight edema were noted.

I mredi ately after the 60 min exposure period erythema coul d
not be assessed due to substance-induced staining of the
skin in one animal, but very distinct erythema and soft
necrosis was noted in the other. Very distinct erythema and
necrosis was seen in both animals at 1, 2, and 8 days after
the treatnent. Wth time the necrotic skin hardened and
becane | eather-1like. Necrosis was confirmed during the

pat hol ogi cal exam nation of the skin

240 m nutes exposure period

After the 240 mn exposure period distinct to very distinct
edema were seen in both animals which persisted at 48 hours.
After 8 days slight edenma were noted.

I medi ately after the 240 mi n exposure period distinct
erythema were noted which persisted and aggravated until day
8 after treatnent. Necrosis was seen 24 hours after

t r eat ment

and persisted until the end of the observation period on day
8. The necrotic skin becanme leather-like with tinme. Necrosis
was confirmed during the pathol ogi cal exam nation of the

ski n.

ADM NI STRATI ON

Undi l uted test substance was applied to the skin of 2

ani mal s each for 3, 60, or 240 m nutes.

EXAM NATI ONS

Exami nation of the skin at the site of application at the
end of the exposure and 24, 48, 192 hours after treatnent.
Pat hol ogi ¢ exami nation of the skin after sacrifice of the
test animals.

3-net hyl - 2-but enal ; substance no. 78/ 452. Purity ca. 98%
Edema, erytherma and necrosis of the skin were seen as early
as 1 h after treatnment and persisted until the end of the
observation period on day 8.

Based on this finding no nore eye irritation test was
per f or ned.
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Reliability: (2) wvalid with restrictions

Conparabl e to guideline study with acceptable restrictions

Fl ag: Critical study for SIDS endpoint

14- APR- 2003 (48)

Speci es: rabbi t

Concentrati on: undi | ut ed

Exposur e: Cccl usi ve

Exposure Ti ne: 20 hour (s)

No. of Aninals: 2

Resul t: corrosive

Met hod:

Year :

AP
Test subst ance:

Resul t :

Test condition:

Test subst ance:

At t ached doc.
Reliability:

14- APR- 2003

ot her: BASF- net hod

1971

no

other TS
MORTALI TY
None

EFFECTS TO SKIN
Exposure of the ear and dorsal skin caused erythenma, edema
and necrosis which persisted at the end of the observation
period, 8 days after treatnent. Severity correlated with the
I ength of the exposure period as outlined in the table (cf.
attached docunent). Necrosis was seen after 20 hrs exposure
peri od.
TEST ORGANI SMS
Fermmal e White Vienna rabbits, body weight ca. 3-3.5 kg.
ADM NI STRATI ON
Undi l uted test substance was applied under occlusive
conditions to the dorsal skin and to the ear. Exposure tine
was 1, 5 and 15 nmin (dorsal skin) and 20 hrs (dorsal skin
and ear).
EXAM NATI ONS
Exam nati ons of the skin at 24 hrs and 8 days after
appl i cation.
Substance no. XXI/56. 80% 3-net hyl -2-butenal, 20%
3- net hyl but - 3-en-1-0
Skin irritation. doc
(2) wvalid with restrictions
Meets national standard nmethods with acceptable
restrictions

(49)

5.2.2 Eye Irritation

Speci es:
Concentration
Dose:

Comment :

No. of Ani mal s:
Resul t:

Met hod:

Year :

AP
Test subst ance:

Remar k:

r abbi t

undi | ut ed

.05 m

not rinsed

2

highly irritating

ot her: BASF- et hod
1971

no

other TS

Defici encies conpared with guideline are acceptable since
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the potential of severe eye lesions is also expected from
the corrosive effects of the TS on skin
Resul t: Fi nding after 1 hr

Test condition:

Test subst ance:
Concl usi on:
Reliability:

Fl ag:

14- APR- 2003

5.3 Sensitizati

Slight erythema, very distinct edemn, distinct cornea
opacity was seen

Fi ndings after 24 hrs

Eryt hema, edemm, opacity persisted. Henorrhages

Fi ndi ngs after 8 days

Di stinct erythemm, slight edemn, persistent distinct
opacity. Ingrown blood vessels, staphyl oma.

TEST ORGANI SMS

Two White Vienna rabbits, one nale and fenal e each, nean
body wei ght 2.66 kg.

ADM NI STRATI ON

Instillation of 50 pl (44 ng) of undiluted test substance
into the rabbit eye

EXAM NATI ONS

Exam nation after 1 and 24 hrs, and after 8 days.

Subst ance no. XXI/56. 80% 3-net hyl -2-butenal, 20%

3-net hyl but - 3-en-1-0

Severe eye irritation, staphyloma. Persistent cornea
opacity. Ri sk of persistent severe eye | esions upon contact
to the eyes.

(2) wvalid with restrictions

Conparabl e to guideline study with acceptable restrictions
Critical study for SIDS endpoint

Type:
Speci es:

Concentration 1st:
2nd:
3rd:

No. of Ani mal s:
Vehi cl e:
Resul t:
Cl assification:

Met hod:
Year :
Ga.P:

Test subst ance:

Resul t:

(49)

on

Gui nea pi g maxim zation test

guinea pig

I nduction .2 % active substance intracutaneous

I nduction 10 % active substance occl usive epi cutaneous

Chal | enge 5 % active substance occl usi ve epi cut aneous

20

wat er

sensi ti zing
sensi ti zi ng

Directive 84/ 449/ EEC, B.6 "Acute toxicity (skin
sensi tization)"

1991

yes

as prescribed by 1.1 - 1.4

Mortalities:
One aninmal of the control group was found dead on day 8
after application.

Skin effects:

(1) wvell defined erythema and slight edema were seen at the
injection sites of Freund' s conplete adjuvans (FCA)/saline
(1:1) in both test and control aninmals. Wll defined
erythema and slight edema were al so seen at the injection
sites of the test substance in FCA/saline in test aninmals.
(2) wvell defined erytheman, slight edema and incrustation
(partially open frominteradermal injections) were noted
after percutaneous induction in the test ani mals.
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Test condition:

Test subst ance:

(3) Positive skin reactions, i.e. erythema, were observed in
3/9 test animals after the chall enge procedure at both

readi ngs. No reaction (0/5 aninmals) was seen in the control
group. The positive control substance led to positive skin
reactions (erythemn) in 10/10 animals at both readings after
t he chal | enge.

TEST ANI MALS

20 fermal e Al bino Dunkin Hartley Guinea pigs were used (10
test animals, 2 control groups 5 animals each), body weight
range 300-350 g.

ADM NI STRATI ON EXPOSURE

1. Pretests: range finding

After two 24-hr percutaneous occlusive application within 96
hrs the minimumirritant concentration was found to be 10%
and the maxi mum non-irritant concentration 5% in aqua

bi dest. Based on these results test substance was used
during percutaneous induction as a 10% solution, and in 5%
concentration during percutaneous chall enge.

2. Main study

I nducti on:

Injections: The test aninmals received three pairs of
intradermal injections (0.1 m each; FCA/saline, 0.2%test
substance in saline, 0.2%test substance in FCA/saline 1:1).
5 control animals were simlarly treated receiving vehicle
only without test substance. Epidernal application: One week
| ater patches of filter paper saturated with 0.3 g of the
test substance formulation in aqua bi dest were placed over
the injection sites and fixed. The occl usive dressings were
left in place for 48 hrs. The control group animals renained
untreated. Reaction sites were assessed 48 hrs after the
begi nni ng of application

Chal | enge:

Three wks after the epidermal induction test and contro
animal s were subjected to the chall enge procedure. Hair was
clipped and shaved, and a filter paper patch saturated with
the test substance fornulation was applied to the flank
using the same nmethod as for the epidernal application. The
ani mal s were exposed to about 0.15 g of the substance. The
dressings were renoved after 24 hrs, and the treated sites
wer e assessed for erythema and oedenma. Readi ngs were 24 and
48 hrs after the renoval of the patch

A positive control test was perforned with

1-chl oro- 2, 4-di ni trobenzene usi ng another 20 ani mal s.

EXAM NATI ONS

Eryt hema and oedena reactions were assessed at 24 and 48 hrs
after bandage renoval of the epidermal application and the
chal | enge procedure using the 0-4 nunerical scoring system
according to Draize. Body weights of the main test animals
was determ ned during acclinmatization and on days 1 and 28
of the test period.

Stability of the test substance in vehicle was exam ned.

EVALUATI ON

According to the evaluation criteria of the Directive 83/467
EEC the eval uation "sensitizing" results if at |east 30% of
the test animals show skin reactions.

3-net hyl - 2-but enal ; substance no. 90/734, purity 96.3%

UNEP PUBLICATIONS 69



OECD SIDS 3-METHYL-2-BUTENAL
5. TOXICITY ID: 107-86-8
DATE: 8 MARCH 2004

Concl usi on: 3-net hyl -2-butenal had a slight, borderline sensitizing
effect in the guinea pig maximation test.
Reliability: (1) wvalid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- APR- 2003 (52)

5.4 Repeated Dose Toxicity

Type: Sub- acut e
Speci es: r at Sex: mal e/ femal e
Strain: W st ar
Rout e of admi nistration: inhalation
Exposure peri od: 28 d/ 20 exposures
Frequency of treatnent: 5 d/wk
Post exposure peri od: none
Doses: 0, 30, 100, 300 ppm (vapor); corresponds to 0, 0.10,
0.34, and 1.02 nmg/l (0, 100, 340, 1020 ngy/ nB)
Control G oup: yes, concurrent vehicle
NOAEL : = 30 ppm
NOAEC for systemic toxicity :
= 300 ppm
Met hod: CECD Cuide-line 412 "Repeated Dose |nhal ation Toxicity:
28-day or 14-day Study"
Year : 1992
GLP: yes

Test subst ance: as prescribed by 1.1 - 1.4

Resul t: Subst ance concentrations were 0, 30.3, 100.6 and 298.9 ppm
corresponding to 0, 0.10, 0.34, and 1.02 ngy
3-net hyl -2-butenal /I (0, 100, 340, 1020 ng/ nB).

(1) Findings in the | ow dose 30 ppmtest group (0.10 ng/l)
Clinical signs were snout w ping, restlessness, eyelid
closure at the beginning of the exposure indicating slight,
transient sensory irritation. No influence on body wei ght
was noted. No effects on hematol ogi cal and clini cocheni cal
paranmeters or urinalysis were noted. No pathol ogi cal changes
not ed.

(2) Findings in the internediate dose 100 ppmtest group
(0.34 ng/l)

At the beginning of the exposure snout w ping, restlessness,
eyelid closure, salivation, ruffled fur, apathy were seen.
Ani mal s accustoned to the exposure during the first week and
only restlessness and ruffled fur persisted further on. No

i nfl uence on body wei ght devel opment was noted. No effects on
hemat ol ogi cal and clini cochem cal paraneters or

urinal ysis were noted

The absolute testes weights were significantly decreased in
mal es (-7.5% . No histopathol ogi cal changes were observed in
the testes.

In the respiratory tract, histopathol ogy reveal ed foca
met apl asia of respiratory epitheliuminto squanous
epitheliumin the nasal cavity of all males and 3 femal es,
and in the cartilage of the larynx in two nales and one
femal e.

No ot her pathol ogi cal or mcroscopical changes were noted.
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Test condition:

(3) Findings in the high dose 300 ppmtest group (1.02 ng/l)
Clear signs of irritation over the entire exposure period
such as eyelid closure, salivation, ruffled fur, apathy. The
synpt ons di sappeared rapidly after each exposure. Body

wei ght devel opment was significantly retarded in males (-59.8%
conpared to controls, days O - 28) and slightly inpaired in
femal es (-39. 7% conpared to controls, days 0 - 28). No

opht hal nol ogi ¢ changes were detect ed.

I ncreased nunber of pol ynor phonucl ear neutrophils
acconpani ed by a decrease in |eucocytes in femal es was
interpreted as a sign of inflammation in the respiratory
tract.

No effects on urinalysis were noted.

Gross pathol ogy revealed a significantly decreased terni na
body weight in males (-14.1% . The absolute testes weights
were significantly decreased (-6.1% whereas the relative
testes weights were significantly increased (+12.1%. No
treatment rel ated histopathol ogi cal changes were observed in
thi s organ.

Hi st opat hol ogy reveal ed purulent inflammation in the nasa
cavity of all males and sone fenmal es. Focal netaplasia of
respiratory epitheliuminto squanous epitheliumin the nasa
cavity and in larynx of all males and site specifically in
all or sone females. In one nmale and one fenmal e atrophy of
the olfactory epithelium (level 11) was noted.

TEST ORGANI SMS

SPF- W star-rats/chbb: THOM supplied by Dr. K Thonmae GrbH,

Bi berach (FRG . The age on delivery was about 7 weeks.

40 aninmals were used in the main test, i.e. 5 animals per
dose and sex. Mean group body wei ghts ranged from 203-216 ¢
in males and from 165-169 g in fenal es.

ADM NI STRATI O\ EXPCSURE

Ani mal s were subjected to a total of 20 exposures (5 per
week), 6 hrs each at nom nal concentrations of 0, 30, 100
and 300 ppm (= 0, 0.10, 0.34, and 1.02 ng/l or 0, 100, 340,
and 1020 ng/ nB). Exposure took place in a whol e body

i nhal ati on chanber, volume 1100 |, to which the aninmls had
been accustonmed during a 5-d preflow period. Animals were
kept singly in wire cages. Dynam c at nosphere generation

i nvol ved the use of a heated evaporator kept at 40°C. Supply
air flowwas ca. 22 n#/h

EXAM NATI ONS

Anal ytica

Air flow, tenperature, and pressure conditions were
continuously recorded and regul ated by an automated
measuring system Nomi nal test substance concentrations were
cal cul ated. Mean daily actual concentrations were cal cul at ed
from several daily neasurenents of exposure concentrations
Ani mal s

Body weights were determined at -5 and -1 day before

begi nni ng of the exposure and weekly thereafter. Behavior
and clinical signs were checked thrice at exposure days and
once on wor kdays during the preflow period and the
post - exposur e observation day. Ophthal noscopi cal exam nation
of all animals was perfornmed before the preflow period; at the
end of the study all control and high dose animals were

exam ned.

Cinical chemstry, hematol ogy and urinalysis were carried
out in a random zed sequence. Urine was collected overnight
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Test subst ance:
Concl usi on:

in single ani mal netabolism cages. Paraneters included:

(1) Hemmtol ogy: |eukocytes, erythrocytes, henogl obin,

hemat okrit, mean corpuscul ar vol ume, mean cor puscul ar
henogl obi n, nmean corpuscul ar mean henogl obi n concentrati on,
platelets, differential blood count, reticulocytes, clotting
anal ysi s.

(2) dinical chem stry: transam nases (ALT, ASP), alkaline
phosphat ase, serum g-GI, inorganics (Na, K, Ca, My, O,

PO4), urea, creatinine, glucose, bilirubin, total protein

al bum n, globulins, triglycerides and chol esterol.

(3) Urinalysis: nitrite, pH protein, glucose, ketones
urobi i nogen, bilirubin, blood; specific gravity, sedinent,
color, turbidity, volumne.

Necropsy incl uded wei ghing of selected organs (liver, Kkidneys,
adrenal gl ands, lungs, testes) and gross

pathology in all animals. Hi stopathology of nasal

cavity, pharynx/larynx, trachea, |ungs, nediastinal |ynph
nodes, adrenal glands and testes was perforned in all
exposure |evels, liver, spleen, kidney and heart were

exam ned in all control and high dose aninals.

Non- paranetri c one-way anal ysis usi ng KRUSKALL-WALLI S test
was used to eval uate body wei ght and clinical data.

pat hol ogy data. |If p-values were equal or |ess than 0.05
the MANN-WHI TNEY U-test test was al so used for pairw se
conpari son of each dose group with the control group.

FI SHER s exact test was used for pairw se conparison of
urinal ysis of each dose group with the control group.
3-net hyl - 2- but enal ; substance no. 90/734-1; purity 98.29%
The clinical findings at | ow concentrations during the first
week of exposure were not interpreted as toxic effects but
were attributed to the narked odor of the test substance.

Irritation of the upper respiratory tract was seen after
repeat ed exposure (4 weeks, 5d/wk, 6 hrs/d) at or above 100
ppm 3- net hyl - 2-butenal (=0.34 ng/l) as evidenced by the
concentration dependend focal netaplasia of respiratory
epitheliuminto squanous epithelium Additionally, atrophy
of the olfactory epitheliumwas noted in 2/10 animals at 300

ppm

No opht hal mol ogi ¢ changes were seen up to and including 300
ppm

No systenmic toxicity was seen at concentrations up to 300
ppm (= 1.02 ng/l). The observed decreases in body weights
were assigned to the disconfort of the purulent rhinitis
found in all high dose nmal e and sone fenal e ani mal s.

A substance related effect for the significantly decreased
absol ute testes weights at 100 ppm and 300 ppm and the
significantly increased relative testes weights at 300 ppm
was regarded as unlikely as there were no histopathol ogi ca
correlates in this organ. At |least for dose group 3 (300
ppm, the weight changes seened to be a consequence of the
reduction of the term nal body weight.

Therefore, the NOAEC for local irritation was 30 ppm the
LOAEC for local irritation of the upper respiratory tract
was judged to be 100 ppm For systemic toxicity the NOAEC
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was 300 ppm
Reliability: (1) wvalid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
04- MAR- 2004 (53)
Type: Sub- chronic
Speci es: rat Sex: mal e/ fenal e
Strain: W st ar

Rout e of administration: drinking water

Exposur e peri od:

18 wk

Frequency of treatnent: 7 days per week
Post exposure peri od: none

Doses:
Control G oup:
NOAEL :

0, 50, 200, 800 ppm(ca. 0, 6, 21, 77 ng/kg bw d)
yes, concurrent no treatment
ca. 77 nmg/ kg bw

NOEL (water and food intake)

Met hod:

Year :

G.P:
Test subst ance:

Met hod:
Remar k:

Resul t:

ca. 21 ng/ kg bw

ot her: CECD 415

2002

yes

as prescribed by 1.1 - 1.4

Study was conducted in accordance with OECD 415

This summary is limted to parental repeated dose toxicity.
The full study summary includes fetal data and is contained
in chapter 5.8.1.

TS in drinking water

Stability and honpgeneity was denopnstrated.

TS i ntake: Calcul ated i ntake at dose | evels 50, 200, and 800
ppmin drinking water was

FO mal es: 4.9, 19.0, 72.0 ng/kg bw d (prenating)
FO females: 6.4, 23.5, 81.8 ng/kg bw d (prenmating)
FO females: 6.2, 23.2, 82.0 ng/kg bw d (gestation)
FO females: 8.3, 31.9, 123.5 ng/kg bw d (Il actation)

The nean dose adninistered for both sexes during prenating
was ca. 5.7 ng/kg bw d, ca. 21.3 ng/kg bw d, and ca. 76.9
nmg/ kg bw/d in the low, md and high dose groups,
respectively.

Mortality

One hi gh dose fenal e was found dead during premating wk 10.
Er osi ons/ ul cerati on of glandul ar stomach nucosa was found at
necropsy, but this was assessed as being not causative for
death. No other nortalities occurred.

CLI NI CAL OBSERVATI ONS

Clinical findings: No substance-related signs or any

di sturbance of behavior noted in all rmale and fenale FO
animals during the entire admnistration period.

Wat er consunption: Unchanged at the | ow and i nternediate
dose level, significantly reduced during premating (-20%
mal es, -24%fenales) and in femal es during gestation (-17%
and lactation (-10%. This was regarded as a

substance-rel ated effect, probably due to bad taste and/or
smel |l of TS solutions.
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Test condition:

Food consunption: Significantly reduced in high dose nal es
during the first weeks of treatnent (wk 0-4), and simlar to
control animals thereafter. No other rel evant changes noted.

Body wei ght, body wei ght gain: Not influenced by TS in any
group at any time interval

Pat hol ogy:

Gross | esions were noted in glandul ar stomach
(erosion/ulcer), cecum liver, testes (size reduced)

epi di dyni des (size reduced) oviducts (cyst), uterus (cyst),
eyes and skin. However, these were single observations or

di stributed over control and treated groups w thout evidence
of relationship to treatnent. The sanme applied to

hi st opat hol ogy.

Overall, no substance-rel ated adverse effects were noted in
FO parental aninmals in groups at 50 and 200 ppm

Changes noted in FO aninmals at 800 ppm were a decreased
water intake in both sexes and a transient decrease of food
i ntake of males during the first 4 weeks of treatnent. There
were no other differences in the high dose group FO aninals
conpared to controls

TEST ANl MALS

25 male and fenmale Wstar rats (Ol d xBrl Han: W) were used
per dose level. At the beginning of treatnment, aninmals were
34+/- 1 days old. Mean body weights were 107 (95-117)g for
mal e and 96 (86-105)g for fenale aninmals. During the study
period the animals were housed singly.

OVERALL EXPERI MENTAL DESI GN

After acclimatization FO aninmals were treated until day 21
after parturition of their progeny. Aninals were mated 76
days after beginning of treatnment and allowed to rear their
F1 pups until day 21 after parturition. Then all FO and F1
animal s were sacrificed and exam ned.

EXPOSURE/ ADM NI STRATI ON

Animal s received TS in the drinking water at concentrations
of 0, 50, 200, and 800 ppm

EXAM NATI ONS

TS stability for 4 days was exam ned. Honpgeneity was given
by conplete water solubility. Concentration control analyses
were perforned at start, mddle and end of the treatnent

peri od.

Parental animals were observed daily during the study.
bservations and exam nations included: Daily check for
signs of toxicity and nortality. Water consunption was
determ ned once a week during premating for 3-d periods, and
for femal es on days 0-1, 6-7, 13-14, and 19-20 post coitum
during gestation, and on days 1-2, 4-5, 7-8, and 14-15 after
parturition. Food consunption was determ ned weekly. After
10t h week in pregnant femal es weekly during gestation, days
1-4, 4-7, and 7-14 during |lactation.

Body wei ght data of FO aninmals: once a week at the sane tine
of the day

Pat hol ogy:

Necr opsy:

Ani mal s were necropsi ed and assessed by gross pat hol ogy. No
wei ght paraneters were determ ned

Hi st opat hol ogy:
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O the FO generation parental animals, the follow ng organs
or tissues were fixed in 4% fornmal dehyde solution or in

BOUI N s solution. After sufficient fixation, the organs
fixed in BOU N s solution were enbedded in parapl ast:

vagi na, cervix uteri, uterus, ovaries, testes, epididymn des,
senmi nal vesicles, coagul ating gl ands, prostate gl and,
pituitary gland, all gross |esions.

After the organs were fixed, histotechnical processing,
exam nation by light mcroscopy and assessnent of findings
was per forned.

STATI STI CAL DATA EVALUATI ONS
DUNNETT's test was used to conpare treated and control
groups (food intake, body weight data, nunber of
pups/litter, etc.). FISHER s EXACT test for pairw se
conpari son of each dose group with control group (mating and
fertility indices, pup viability data). Two-sided
W LCOXON-test (proportion of affected pups/litter with
necropsy observations).

Test subst ance: 3-net hyl -2-buten-1-al; degree of purity 97.7%

Concl usi on: 3-net hyl -2-buten-1-al was adnministered to Wstar rats of
both sexes in drinking water at concentrations of 50, 200
and 800 ppm over a period of ca. 18 weeks in a
one-generation
study. The correspondi ng nmean uptake of TS was ca. 6, 21,
and 77 nmg/ kg/d for both sexes, respectively.

Due to palatibility problens water intake was reduced in
ani mal s recei ving 800 ppm solutions by ca. 20% This
suggests that no hi gher dose | evels can be achi eved by
administration of TS via drinking water. Reduced water

i ntake over the entire test period in both sexes and a
transi ent decrease of food intake in males were the only
signs of substance-related effects which were noted in the
hi gh dose groups only.

No change of any other parameter was noted, i.e. clinical,
hi st opat hol ogi cal , and pat hol ogi cal findi ngs were not
different fromthe controls of either sex at any dose or at
any time. This includes the histopathol ogi cal exam nation of
the reproductive organs of both sexes. Consequently no
target organ could be identified.

The no observed adverse effect |evel (NOAEL) was 77
ng/ kg/d for systemic toxicity for nmale and ferale FO
parental animals.

The NOEL for the FO parental aninmals was 21 ng/kg/d in this
study, based on the reduced water and food consunption at
the top dose |evel.
Reliability: (1) wvalid without restriction
GLP gui deline study. According to CECD 415. Provides
val uabl e information for subchronic toxicity.
Fl ag: Critical study for SIDS endpoint
14- APR- 2003 (54)

5.5 Genetic Toxicity 'in Vitro'

Type: ot her: SOS- Chronot est
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System of testing:
Concentration:

Cyt ot oxi ¢ Concentration:

Met abol i c activati
Resul t:

Met hod:

Year :

G.P:
Test subst ance:

Met hod:

Resul t :

Test subst ance:

Reliability:
14- APR- 2003
Type:

System of testing:
Concentrati on:

Cyt ot oxi ¢ Concentration:

Met abol i c activati
Resul t :

Met hod:
Year .
G.P:
Test subst ance:
Met hod:

Resul t:

Test condition:

E. coli strain PQ7 or PM21
no data
no data
on: no data
negative
ot her
1990
no data
other TS

The SOS Chronptest using E. coli strain PQ7 was perfornmed
according to Qillardet and Hof nung, Mut. Res., 147, 65-78
(1985). The method using E. coli strain PM21 was descri bed
in Eder et al., Mitagenesis, 4, 179-186 (1989)

SOSI P (SOS repair induction potency) was 4.8E-04. Maxi nmal
SOS induction factor was 1.7 (Reference table 2, page 102)
3-net hyl -2-butenal ; purity > 99.5%

(4) not assignable
Docunentation insufficient for assessnent
(595)
Anes test
S. typhimurium TA 98, TA 100, TA 1535, TA 1537, TA 1538

0, 4, 20, 100, 500, 2500 pg/plate
> 2500 pg/plate

on: with and w t hout
negative

ot her

1979

no

as prescribed by 1.1 - 1.4

Reverse nmutation according to Anes, Proc. Nat.

Acad. Sci. USA, 70, 2281-2285 (1973)

3-net hyl -2-butenal did not increase the nunber of revertants

in any of the test strains, neither in the absence nor in the
presence of S9-m x.

No cytotoxicity was noted up to and including 2500 pg

3-net hyl - 2-but enal / pl at e.

The positive and negative controls yielded the expected

results thus indicating valid test conditions.

B. N et al.,

Results for the positive controls:
(2- AA: 2-am noant hracene, CCP: cycl ophosphani de,
N-nmet hyl - N -ni tro-N-ni t rosoguani di ne)

MNNG.

Strain TA1535 TA100 TA1537 TA98 TA1538
(fold increase, mean val ues)

2- AA (+S9) 23.3 18.9 13. 3 48.3 59.6

CCP (+S9) 9.0 2.1

MING (-S9)  136.6 27.6 4.7 44.3

TEST SYSTEM

76
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Test subst ance:

Reliability:
Fl ag:
04- MAR- 2004
Type:

System of testing:
Concentration:

Base pair substitution (TA 1535, TA 100) and franeshift
(TA1537, TA 1538, TA 98) tester strains with and w thout
nmet abol i c activation (+S9 or -S9, resp.).

ADM NI STRATI ON

Doses: 0, 4, 20, 100, 500, 2500 pg/plate tested with all
tester strains both in the presence and in the absence of
nmet abol i ¢ activation (remark: 2500 pg/plate was an accepted
limt for the highest test concentration at that tine).
Quat ernary experinents.

Positive controls were included, 2-ami noanthracene and

cycl ophospham de (+S9) and

N-ret hyl - N -ni tro- N-ni trosoguani di ne (MNNG -S9).
EVALUATI ON CRI TERI A

Test substance is regarded positive if the control number of
revertants is at |east doubled and if reproducible results
i ndi cate a dose-response rel ati onship.

3-net hyl - 2-but enal ; substance S3 no. 79/192; purity > 98%
(2) wvalid with restrictions

Conparabl e to guideline study with acceptable restrictions.
Restriction: E. coli WP2 or S. typhimuriumTA 102 not

i ncl uded.

Critical study for SIDS endpoint

Cytot oxi ¢ Concentration: 1000-3000 pg/plate

Met abol i c activati
Resul t :

Met hod:

Year :

Ga.P:
Test subst ance:

Met hod:

Resul t :

(56)
Ames test
S. typhimurium TA 98, TA 100
20, 100, 500, 2000, 2500, 3000, 4000, 5000, 6000
pg/ pl ate
on: with and w t hout
positive
other: simlar to OECD 471
1991
no
as prescribed by 1.1 - 1.4
Reverse mutation according to Anes, B. N. et al., Proc. Nat.

Acad. Sci. USA, 70, 2281-2285 (1973). Modification described
by Rannug et al., Chem Biol. Interaction, 12, 151-263
(1976) and Lutz et al., Mit. Res., 93, 305-315 (1982)
Results wi t hout S9-m x

TA 100 was weakly positive (2.1-2.5-fold) in the 1st
experinment at 2500-5000 pg/plate and nore positive in
subsequent experinents from 100-500 ug/plate (factor
1.7-4.6 ) with a maxi num at 1000- 3000 pg/plate (factor
6.0-8.1).

TA 98 showed a slight increase (factor 2.1) at 2500
pg/ pl ate whi ch was not concentration dependent.

Results with S9-m x

Wth TA 100 increased revertant nunbers were seen at very
hi gh concentrations in the first experinent (1.6-fold at

5000 pg/plate) and in the second experinent (2.5-fold at

2000 pg/plate). In the third experinent nutagenicity was

seen at |ower concentrations (2.4-2.7-fold at 100-500

pg/ pl ate).

TA 98 showed no increased nunmber of revertants.

Cytotoxicity was observed only in the 2nd and 3rd experi nent
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using TA 100 from 1000- 3000 pg/pl ate.

Conpl ete solubility of the test substance in aqua dest. was
gi ven.

Test condition: TEST SYSTEM
Modi fi ed Ares preincubation test (simlar to OECD 471), i.e.
the Liquid suspension assay. Base pair substitution (TA 100)
and frameshift (TA 98) tester strains with and w t hout
nmet abol i ¢ activation. Preincubation with test conpound for
90 min at 37°C, followed by centrifugation and plating for
48 hrs.

ADM NI STRATI ON

Doses:

1st experinent 0, 20, 100, 500, 2500, 5000 pg/plate with TA
100 and TA 98.

2nd experinment 0, 2000, 3000, 4000, 5000, 6000 ug/plate with
TA 100.

3rd experinment 0, 100, 500, 1000, 2000, 3000 pg/plate wth
TA 100.

Thrice experinments both in the presence and in the absence
of metabolic activation. Positive controls were included:
2-am noant hracene (+S9);

5-met hyl - N -nitro-N-ni trosoguani di ne (MNNG TA 100, -S9),
4-ni tro-o-phenyl endi ami ne (NPD, TA 98, -S9)

GLP
The study has formally no GLP status, however, the test was
conduct ed and reported under GLP |ike conditions.

EVALUATI ON CRI TERI A
Test substance is regarded positive if the control nunber of
revertants is at |east doubled and if reproducible results
i ndi cate a dose-response rel ationship.
Test subst ance: 3-net hyl - 2-but enal ; substance S3 no. 88/363; purity 98%
Concl usi on: Positive results of the study are anbi guous since the
ef fects were not coherent between the three experinents and
the dose-rel ationship was not clear.
Reliability: (2) wvalid with restrictions
Conparabl e to guideline study with acceptable restrictions.
Restriction: only 2 strains of S. typhinurium used.

Fl ag: Critical study for SIDS endpoint
04- MAR- 2004 (57)
Type: Ames test
System of testing: S. typhinurium TA 100
Concentrati on: no data
Cytotoxi c Concentration: no data
Met abol i ¢ activation: no data
Met hod: ot her

Year : 1990

GP: no data

Test substance: other TS
Met hod: Described in Eder et al, Toxicol Letters (1993). Two nethods

are described there:

(1) Ares test with a 30-min preincubation according to

Mar on&Anes both with and without netabolic activation

(2) Ares test with a 90-min preincubation and a 3-fold cell
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Remar k:

Resul t :

Test subst ance:

Reliability:
11- APR- 2003
Type:

System of testing:

Concentrati on

density both with and w thout metabolic activation.

It was not specified which of the nethods was used.

It was not noted whether substance related, significant

i ncreases of the nunber of revertants were seen

It was stated in Table 1 that no SOS-chronotest had been
perfornmed with the Test Substance despite the fact that such
dat a had been published by the sane authors as early as
1990.

In Table 1 it was reported that the nunber of revertants
increased in TA 100 at a rate of 43 revertants/ unol

3- et hyl - 2- but enal
3- et hyl - 2- but enal
(4) not assignable
Docurent ation insufficient for assessnent

no further information provided.

(58) (59)

Anes test
S. typhi murium TA 100
no data

Cytotoxi c Concentration: no data

Met abol i ¢ activati on:

Met hod:
Year:
AP
Test subst ance:
Met hod:

Resul t:

Test subst ance:

Reliability:
11- APR- 2003
Type:

System of testing:

Concentration

no data

ot her
1990

no data
other TS

Anes test with a 30-mn preincubation according to
Mar on&Anes both with and without netabolic activation
It is reported (Table 2) that in TA 100 the nunber of
revertants increases at a rate of 78 revertants/ unol
3-net hyl -2-butenal, and that this effect was not
significant.

3- et hyl - 2- but enal
(4) not assignable
Docunentation insufficient for assessnent

purity > 99.5%

(55)

ot her: SGOS- Chr onpt est
E. coli strain PQB7
no data

Cytotoxi ¢ Concentration: no data

Met abol i ¢ activati on:

Resul t:
Met hod:
Year :
G.P
Test subst ance:
Met hod:

Resul t:

Test subst ance:
Reliability:

14- APR- 2003

no data
ambi guous
ot her
1993
no data
other TS

According to Quillardet and Hof nung, Mit. Res
(1985)
SOSI P (SOS repair induction potency) was 5E-03. Maxi mal SCS

147, 5-78

i nduction factor was 2.09. (Reference: Table IV on page 94)
Positive result according to the authors.
3-net hyl -2-butenal ; purity > 99.5%
(4) not assignable
Docunent ation insufficient for assessnent
(60)
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5.6 Genetic Toxicity 'in Vivao'

Type:

Speci es:

Strain:

Route of adm n.:
Exposure peri od:
Doses:

Resul t:

Met hod:

Year:

G.P:
Test subst ance:

Resul t:

Test condition:

M cronucl eus assay

nouse Sex: nmal e/ femal e
NMVRI

gavage

Si ngl e dose

175, 350, 700 ng/ kg bw

negative

CECD Cuide-line 474 "GCenetic Toxicol ogy: M cronucl eus Test"
1991

yes

as prescribed by 1.1 - 1.4

Stability of the test substance was verified by anal yti cal

dat a.

Range finding study: deaths were seen down to oral doses of
800 ng/ kg bw. 700 ng/ kg bw were survived by all aninmals but
led to clear signs of toxicity such as irregular

respiration,

apat hy, piloerection, abdom nal position within 15-30

m nutes after dosing. Doses for the main study were sel ected
based on these findings.

Mai n st udy:

Cinical signs: none were observed after vehicle only or
after positive control substances. TS at 175 or 350 ng/ kg

bw. irregular respiration, piloerection and squatting posture
were seen ca. 15 min after dosing. Sone signs persisted for
sone hours. The sane signs were seen after 700 ng/ kg bw
within 15 min. Squatting posture was still seen 1-6 hrs

after dosing. Sone signs persisted the next day. General state
was poor.

M cronucl ei counts at 24 hr after dosing, expressed as 0/00
in poly- (=pe) and nornochronmatic (=ne) erythrocytes:

Sol vent control: pe=1.0 ne= 0.68

cycl ophosphani de: pe=12.6 ne= 1.54

vincristine: pe=109.0 ne= 2.57

3-net hyl - 2-butenal 175 ng/ kg bw. pe=1.4 ne= 1.18

3-net hyl - 2- but enal 350 ng/ kg bw. pe=0.6 ne= 0.70

3-net hyl - 2-butenal 700 ng/ kg bw. pe=1.7 ne= 0. 92

At 16 hrs:
3-net hyl - 2-butenal 700 ng/ kg bw. pe=1.0 ne= 1.0

At 48 hrs:
3-met hyl - 2-butenal 700 ng/ kg bw. pe=1.4 ne= 0.8

Thus, no increase in nornmochromatic erythrocytes containing
m cronucl ei was seen in any dose group at any sacrifice
interval. No changes conpared to negative controls were seen
regarding small or large micronuclei in the three dose
groups.

An inhibition of erythropoesis was seen with 700 ng/ kg bw at
all time intervals.

TEST ORGANI SM

70 NVRI mce, nmale and female, nean bw 28 g. 5 aninmals per
dose, sex and time of bone marrow preparati on were used for
test substance and negative control, and 5 animals for each
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Test subst ance:
Concl usi on:

Reliability:

Fl ag:
15- APR- 2003

Type:
Speci es:
Strain:

Rout e of adnin.:
Exposure peri od:

Doses:
Resul t:

Met hod:

Year .

Ga.P:
Test subst ance:

Resul t:

of the positive control substances.

ADM NI STRATI ON

3-net hyl - 2- but enal was admi ni stered by gavage di ssolved in
water at a volune of 10 m/kg bw. Concentrations were 175
350, and 700 ng/ kg bw. Negative controls received vehicle
only.

Positive controls received the cl astogen cycl ophosphani de
(20 nmg/ kg, in water) or the spindle poison vincristine (0.15
ng/ kg) i.p. at 10 mM/kg bw. Femural bone marrow was prepared
24 hr post dosing, and at additionally at 16 hr and 48 hr
after the high dose of 700 ng/kg bw.

EXAM NATI ON

Ani mal s were observed for any clinical signs after dosing.
M croscopi ¢ eval uation of ca. 1000 pol ychromatic
erythrocytes from bone marrow preparations included the
erythrocyte counts as detail ed bel ow under Eval uation
Criteri a.

EVALUATI ON CRI TERI A

Ceneral ly, 1000 pol ychromatic erythrocytes per aninal are
eval uated for the paraneters: (1) no. of polychromatic
erythrocytes wi th/w thout mcronuclei and cal cul ati on of

cl astogenic index (2) no. of nornochromatic erythrocytes
wi th/wi thout micronuclei (3) calculation of the ratio

pol ychromati ¢/ nornochromati c erythrocytes (4) no. of
smal | (d<1/4) and large (d>1/4) mcronuclei. No statistical
dat a anal ysi s perforned

3-net hyl - 2-but enal ; substance S3 no. 90/734; purity 96.3%
Not clastogenic. No inpairnment of chronosone distribution in
t he course of mitosis.

(1) wvalid without restriction

GLP gui del i ne study

Critical study for SIDS endpoint
(61)
Unschedul ed DNA synt hesi s
r at Sex: nale
W st ar
gavage

3 and 14 hrs after single dose
0, 350, 700 ng/kg bw
negative

CECD Cui de-1ine 486

2001

yes

as prescribed by 1.1 - 1.4
TS stability in water at roomtenperature was verified
Positive and negative control animls showed no signs of
toxicity. 350 nmg 3-nethyl-2-butenal/kg bw were tol erated

wi t hout any signs whereas 700 ng 3-net hyl - 2- but enal / kg bw
led to strong clinical signs.

Cytotoxicity: cell viability and cell norphol ogy were not
af fected by the treatnment at any dose or time interval of
hepat ocyt e harvesti ng.

DNA repair activity was clearly enhanced (positive) by 2-AAF
after 3 and 14 hrs. Mean NNG was 5.84 (3 hrs) and 7 (at 14
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Test condition:

Test subst ance:
Concl usi on:

Reliability:

hrs) with ca. 51% (58% of the cells in repair (NNG >/ = 5)
at the early and the late tinme, respectively. In negative
control cells 0% were in repair (NNG >/=5) at either tinme
interval .

After 3-nethyl-2-butenal treatnent DNA repair activity was
not enhanced conpared with the negative control at either
dose or tine:

350 ng/ kg bw. mean NNG count ca. - 4; 0% of cells in repair
at both 3 and 14 hrs.

700 nmg/ kg bw. nmean NNG count ca. - 4; 0%of cells in repair
at both 3 and 14 hrs.

Therefore no statistical analysis was perforned. The result
was clearly negative

TEST ANI MALS

3 male animals were used in each of the 8 test groups.
Meanbody wei ght was 254 g, the age range was 10-12 weeks.
The

ani mal s were singly housed.

ADM NI STRATI ON

3-net hyl -2-butenal was diluted with water and adm ni stered
by gavage (10 m/kg bw) in doses of 350 and 700 ng/ kg bw.
Negative control animals received vehicle only.

Positive control aninmals received 50 ng 2- AAF
(2-acetyl am nofluorene) in corn oil

EXAM NATI ONS

Ani mal s were observed for clinical signs of toxicity unti
sacrifice at 3 and 14 hrs after dosing. Hepatocytes were

i solated by liver perfusion and viability was determ ned by
the trypan blue exclusion nethod. Additionally cells were
exam ned for norphol ogi cal changes. 6 wells/animal wth
400, 000 cells each were subjected to the UDS assay procedure
whi ch included cell washing following to an attachnent
period, thym dine | abeling, and autoradi ography.

M croscopi cal quantification of UDS was perforned using an
automatic i mage anal yzer. 2 or 3 slides per test group were
used. 25-50 cells per slide were randomy selected to
achieve a total of 100 cells/animal. For each of the cells,
nucl ear and cytoplasmatic grains were counted (NG or CG
resp.). Calculations were made for mean NG and CG absol ute
and rmean net nuclear grains (NNG, and percentage of cells
inrepair for cells with NNG >0 and NNG >5.

EVALUATI ON

Acceptance criteria included conparison with negative and
positive historical control data and liver cell viability of
at | east 70% from negative control aninmals. A substance was
considered positive if a dose-related increase was
denonstrated of both the nean NNG counts, and the percentage
of cells in repair >/= 20 (NNG&/=5).

3-net hyl - 2-but enal ; substance no. 00/0680-1; purity 97%
3-nethyl -2-butenal or its metabolites did not induce DNA
danage as evi denced by the negative result in the UDS assay
when given to rats in sublethal doses which led to clear
signs of acute toxicity.

The test was valid as indicated by the results from negative
and positive control animals. Moreover cell viability and
cell norphol ogy were not affected by the treatnent.

(1) wvalid without restriction

GLP gui del i ne study
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Fl ag: Critical study for SIDS endpoint

15- APR- 2003 (62)

5.7 Carcinogenicity

5.8.1 Toxicity to Fertility

Type:
Speci es:
Sex:
Strain:
Rout e of admi nistration:
Frequency of treatnent:
Premati ng Exposure Period
mal e:
femal e:
Duration of test:
No. of generation studies:
Doses:
Control G oup:
NOAEL Parent al :
NOAEL F1 O fspring:

NCEL par ent al
Resul t:
Met hod:
St udy"
Year : 2002
GLP: yes

Test subst ance:

OECD Cui de-line 415

as prescribed by 1.1 -

One generation study
rat

mal e/ f emal e

W st ar

drinki ng wat er

7 days per week

mn 76 d

mn 76 d

18 wk

1

0, 50, 200, 800 ng/l; ca. 0, 6, 21, 77 ny/ kg bw d
yes, concurrent vehicle

ca. 77 mg/ kg bw

ca. 77 mg/ kg bw

ca. 21 mg/ kg bw

Negative with respect to: systemc toxicity,
reproductive performance and fertility, devel opnental
toxicity up to the highest dose exam ned

"One-generation Reproduction Toxicity

1.4

Admi nistration of the test substance in the drinking water was
chosen for the follow ng reasons:

Application in the diet was
ble due to stability problens and | ong-term

admi ni stration by inhalation or by gavage was consi dered as

Remar k:
not possi
critical
Resul t: TS in dri

due to the corrosive properties.
nki ng wat er

Stability and honpgeneity was denpnstrat ed.

FO parental

TS i nt ake:

ani mal s

Cal cul ated i nt ake at dose | evels 50, 200, and 800

ppmin drinking water was

FO nal es: 4.9, 19.0, 72.0 ng/kg bw d (prenmating)

FO females: 6.4, 23.5, 81.8 ng/kg bw d (prenmating)

FO females: 6.2, 23.2, 82.0 ng/kg bw d (gestation)

FO females: 8.3, 31.9, 123.5 ng/kg bw d (Il actation)

The nean dose adninistered for both sexes during prenating

was ca. 5.7 ng/kg bw d,

ca. 21.3 ng/kg bw d, and ca. 76.9

ng/ kg bw/d in the low, md and high dose groups,
respectively.

Mortality

One high

dose femal e was found dead during premati ng wk 10.

Er osi ons/ ul ceration of gl andul ar stonach nucosa was found at

UNEP PUBLICATIONS 83



OECD SIDS

3-METHYL-2-BUTENAL

5. TOXICITY

ID: 107-86-8
DATE: 8 MARCH 2004

necropsy, but this was assessed as being not causative for
death. No other nortalities occurred.

CLI NI CAL OBSERVATI ONS

Clinical findings: No substance-related signs or any

di sturbance of behavior noted in all male and fermal e FO
animals during the entire adnministration period.

Wat er consunption: Unchanged at the | ow and i nternediate
dose level, significantly reduced during premating (-20%
mal es, -24%fenmales) and in females during gestation (-17%
and lactation (-10%. This was regarded as a

substance-rel ated effect, probably due to bad taste and/or
smell of TS solutions.

Food consunption: Significantly reduced in high dose nal es
during the first weeks of treatnent (wk 0-4), and simlar to
control aninmals thereafter. No other rel evant changes noted.

Body wei ght, body wei ght gain: Not influenced by TS in any
group at any time interval.

Mal e reproduction data: Male mating i ndex was 96%in the
test group at 50 ppmand 100%in all other test groups. Mle
fertility index was 96%in all groups.

Femal e reproduction data: Fermale mating i ndex was 96%in the
test group at 50 ppmand 100%in all other groups. Fertility
i ndex was 100%in the test group at 50 ppm and 96%in all
other test groups. Duration of gestation was simlar in all
groups (21.8-22.0 days). Gestation index was 100% for all
groups.

Live birth index varied between 96 and 100% It was
significantly | owered at 800 ppm due to a hi gher nunber of
stillborn pups (10 vs 3 in the control). This was not
regarded as being substance-related for the follow ng
reasons:

1. The increased nunber of stillborn pups was due

to 2 danms which had 4 stillborn pups each.

2. Viability and lactation indices as indicators of pup
nortality were not affected at 800 ppm

3. The values reflect the range of biological variation in the
strain of rats used.

Pat hol ogy:

Gross |l esions were noted in glandul ar stomach
(erosion/ulcer), cecum liver, testes (size reduced)

epi di dym des (size reduced) oviducts (cyst), uterus (cyst),
eyes and skin. However, these were single observations or

di stributed over control and treated groups w thout evidence
of relationship to treatnent. The sane applies to

hi st opat hol ogy.

2. F1 generation

The nean nunber of delivered pups per dam were not affected.
The viability indices were 97/98/99/99%in the control to
hi gh dose group, respectively. The lactation indices reached
99/ 100/ 99/ 100% in the respective groups (0/50/200/800 ppm.
Thus, there was no differences between treated and contro
groups. Sex ratio were unchanged. Pup body wei ght and body
wei ght gain of male and fermal e pups were simlar to contro
pups and not affected by treatnent.

No clinical signs were noted in F1 pups up to weani ng.

Necr opsy of pups (stillborn; pups that died intercurrently;
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cull ed pups; termi nal exami nation) did not reveal specific
| esions or increased incidences or a target organ that could
be related to treatnent.

Overall, no substance-rel ated adverse effects were noted in
FO parental animals and F1 pups in groups at 50 and 200 ppm
Changes noted in FO aninmals at 800 ppm were a decreased

wat er intake in both sexes and a transient decrease of food
i ntake of males during the first 4 weeks of treatnent. There
were no other differences in the high dose group FO and F1
animal s conpared to controls.

TEST ANl MALS

25 male and female Wstar rats (Crl d xBrl Han: W) were used
per dose level. At the beginning of treatnment, aninmals were
34+/- 1 days old. Mean body wei ghts were 107 (95-117)g for
mal e and 96 (86-105)g for fenmale aninmals. During the study
period the animals were housed singly.

OVERALL EXPERI MENTAL DESI GN

After acclimatization FO animals were treated until day 21
after parturition of their progeny. Aninals were mated 76
after beginning of treatnent and allowed to rear their F1
pups until day 21 after parturition. Then all FO and F1

ani mal s were sacrificed and exam ned.

Litters were standardi zed on day 4 after parturition thus
that each litter consisted of 4 nmale and 4 female F1 pups,
wher e possi bl e.

EXPOSURE/ ADM NI STRATI ON

Animal s received TS in the drinking water at concentrations
of 0, 50, 200, and 800 ppm

MATI NG

Animal s fromthe sane dose groups were mated 1:1 after at

|l east 76 d after beginning of treatnent.

EXAM NATI ONS

TS stability for 4 days was exam ned. Honpgeneity was given
by conplete water solubility. Concentration control analyses
were perforned at start, middle and end of the treatnent
peri od.

Parental aninals were observed daily during the study.
Fetuses were renoved fromthe uterus and exani ned as

descri bed bel ow.

bservations and exam nations incl uded

1. Parent aninmals: Daily check for signs of toxicity,
nortality. Water consunption was determ ned once a week
during premating for 3-d periods, and for feral es on days
0-1, 6-7, 13-14, and 19-20 post coitumduring gestation, and
on days 1-2, 4-5, 7-8, and 14-15 after parturition. No water
consunption was determ ned on days 20-21 as required in OECD
415 since F1 pups consune consi derabl e amounts of water
during this time. Al so, no water consunption was determn ned
for females wi thout spermor litters, and for males after
10t h study week. Food consunption was determ ned weekly.
After 10th week in pregnant fenal es weekly during gestation
days 1-4, 4-7, and 7-14 during lactation. No determ nation
days 14-21 as required by OECD 415 since pups start to
consune food. Body wei ght were determ ned weekly and in
females with litters on days 4, 7, 14, and 21 during

| actation.

Mal e and fermal e reproduction data (mating i ndex and
fertility index per sex) were cal cul ated

Term nal exami nation of FO parental aninmals included gross
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pat hol ogy and hi st opat hol ogy of organs of the reproductive
system as required by OECD 415.

2. Litters/pups: Nunmber and viability of pups was determ ned
as soon as possible. Viability indices were calcul ated at
days 4 and 21 after parturition. Sex was determined on the
day of birth by observing the anogenital distance and
finally confirmed at necropsy. Pup body wei ghts were

determi ned on days 1, 4, 7, 14, and 21 after birth. dinical
synptons were exanmi ned daily. Term nal exam nation after
sacrifice on day 21 after parturition included external
exam nation and nmacroscopi cal assessment of internal organs.

STATI STI CAL DATA EVALUATI ONS

DUNNETT's test was used to conpare treated and control
groups (food intake, body weight data, nunber of
pups/litter, etc.). FISHER s EXACT test for pairw se

conpari son of each dose group with control group (mating and
fertility indices, pup viability data). Two-sided

W LCOXON-test (proportion of affected pups/litter with
necropsy observations).

Test subst ance: 3-net hyl -2-buten-1-al; degree of purity 97.7%

Concl usi on: 3-net hyl -2-buten-1-al was adninistered to Wstar rats of
both sexes in drinking water at concentrations of 50, 200
and 800 ppm over a period ca. 18 weeks in a one-generation
study. The correspondi ng nmean uptake of TS was ca. 6, 21,
and 77 nmg/ kg bw d for both sexes, respectively.

Due to palatibility problens water intake was reduced in
ani mal s recei ving 800 ppm solutions by ca. 20% This
suggests that no hi gher dose | evels can be achi eved by
admi nistration of TS via drinking water.

Reduced water intake over the entire test period in both
sexes and a transient decrease of food intake in nales were
the only signs of substance-related effects which were noted
in the high dose groups only.

No change of any other parameter was noted, i.e. clinica
and pat hol ogi cal findings, systemc toxicity, reproductive
performance and fertility, developnental toxicity were not
different fromthe controls of either sex at any dose or at
any time. This includes the histopathol ogi cal exam nation of
the reproductive organs of both sexes.

Therefore, the no observed adverse effect |evel (NOAEL) is
77 mg/ kg/d for reproductive performance and fertility,
system c toxicity, and devel opnental toxicity for FO
parental animals and their F1 progeny.

The no-effect-level (NCEL) for the FO parental aninmals was
21 mg/kg/d in this study based on the reduced water and food
consunption at the

top dose | evel.

Reliability: (1) wvalid without restriction
CGui del i ne study
Fl ag: Critical study for SIDS endpoint
04- MAR- 2004 (54)
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5.8.2 Devel opnental Toxicity/ Teratogenicity

Speci es: rat Sex: female
Strain: W st ar
Rout e of administration: gavage
Exposure peri od: day 6 to 19 post coitum gestation
Frequency of treatnent: 7 adm ni strations per week
Duration of test: 21 days
Doses: 0, 50, 150, 300, 450 ng/kg bwd
Control G oup: yes, concurrent vehicle
NOAEL Mat ernal Toxity: = 300 ng/ kg bw
NOAEL Ter at ogeni city: = 300 ng/ kg bw
NOAEL Fetotoxicity : = 300 ng/ kg bw
NOAEL Enbryotoxicity : = 300 ng/ kg bw
Resul t: negative at the maxi mum applicabl e dose of 300 ng/kg
bw d
Met hod: CECD Cui de-line 414 "Teratogenicity"
Year : 2001
GLP: yes

Test subst ance: as prescribed by 1.1 - 1.4

Met hod: Studies were carried out according to or exceeding the
requi rements of the guidelines CECD 414 (2001), EC 88/302, B
31(1988), US EPA OPPTS 870. 3700

Remar k: Si nce none of the high dose dans (450 ng/ kg bw/ d) survived
until sacrifice due to unexpectedly high toxicity a second
study (study report no. 30R080/00125) with only two test
groups (0 and 300 ng/ kg bw d) was conducted. The conbi ned
results fromthese two conpl enentary studi es are descri bed
in this summary.

Resul t: TS ANALYSES

Stability and honogeneity were denbnstrated. Concentrations
ranged between 84-98. 6% of nomi nal concentrations. The | ower
val ue was found at the | owest dose |evel at beginning of the
study only and has no inplications for the overall
assessnent of the study.

MATERNAL EFFECTS

Only pregnant dans or pregnant danms sacrificed at schedul e
were used for calculations. Animals which were totally or
partially excluded were as follows: in the 1st study one
ani mal each fromcontrol, |ow and internedi ate dose | evel ;
all high dose animals. In the 2nd study one animal at 300
ng/ kg bw/ d was not pregnant.

MORTALI TY

O the group at 450 ng/ kg bw d five animals were found dead
between d 8 to 10 p.c., and all others were sacrificed due
to poor condition at the same interval. There were no
nortalities in the other test groups.

CLI NI CAL DATA

CLI NI CAL SYMPTOVS

H gh dose, 450 ng/ kg bw d: npbst prom nent findings were
abdom nal position (16/25), transient salivation in al nbst
all animals, lacrimtion (11/25) shortly after treatnent,
apathy (6/25), piloerection (15/25). Distinct reduction in
food consunption and body wei ght. Necropsy reveal ed
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ul cerations/erosions of stomach nucusa and/or rnucoid
enteritis.

H gh internmedi ate dose, 300 ng/kg bw d: fromday 6 p.c.
onwards transient salivation was noted in 23/25 rats shortly
after treatnment and persisted for a short period of 1-2 hrs.
No salivation was noted after cessation of treatnent. No other
clinical signs noted.

Low i nternedi ate dose, 150 ng/ kg bw d: on days 15-19 p.c.,
i.e. towards the end of the treatnment period, transient
salivation was noted in 6/25 rats shortly after treatnent;

it persisted for a short period of 1-2 hrs. Piloerection was
noted in one rat which al so showed vagi nal henorrhage and

al nost no food consunption, associated with body wei ght

| oss.

Low dose, 50 ng/ kg bw d: no other observation than

pil oerection in one ani mal noted.

No salivation was noted after cessation of treatnent. The
ef fect was regarded as bei ng substance-rel ated due to bad
taste, not as an adverse effect.

FOOD | NTAKE; BODY VI GHTS

Food intake was drastically reduced (-36% in high dose
group animals at 450 ng/ kg bw d during day 8-10 p.c.;
consequently body weight was al so significantly | owered.
Mean food intake of animal groups receiving 50, 150, and 300
ng/ kg bw/ d was simlar to or even exceeded that of contro
ani mal s.

Body wei ght and body wei ght gain of treated ani mals (except
those at 450 ng/ kg bw d) was simlar to or slightly higher
than that of control groups. Also, corrected body weight
gain was conparable in all dose groups.

TERM NAL EXAM NATI ON OF DAMS
Mean gravid uterus weight was not influenced by treatnment in
groups at 50, 150, and 300 ng/ kg bw d

Necropsy findings: in high dose animals (450 ng/ kg bw d)
gastrointestinal tract findings included erosions of stomach
mucosa, reddening of intestines, gas or fluid in stomach or
intestines. In animals at 300 ng/ kg bw d, dilated rena

pel vis (2/25) and reddened intestines (1/25) were noted.
Both of these findings were considered to be randomin
nature due to their scattered occurrence. There were no
findings in animals at 50 or 150 ng/ kg bw d.

REPRODUCT! ON DATA

There were no significant or biologically rel evant

di fferences between control animals and animals at 50, 150,
and 300 ng/ kg bw d with respect to conception rate, nean
nunber of corpora lutea and inplantation sites, pre- or
posti npl antation | oss, nunber of resorptions, and viable
fetuses. In each of the two studies one control animal had
only early resorptions but no viable fetuses. However, al
di fferences were within the normal range and within

hi storical control data.

EXAM NATI ON OF FETUSES
(Note: no fetuses obtained at 450 ng/ kg bw d)
Sex distribution was unchanged in all treatnent groups
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Pl acental wei ght was unchanged in all treatnent groups. Mean
fetal body weight was not influenced in all treatnent
groups.

External nal fornations:

Group at 300 ng/ kg bw d: 1/232 control fetuses (=0.4% in
1/24 litters (=4.2%; nean affected fetuses/litter =0.5%
0/ 226 test group fetuses (24 litters); nmean affected
fetuses/litter =0.0%

Group at 150 ng/ kg bw d: 0/221 control fetuses in 23
litters;

mean affected fetuses/litter =0.0% 1/225 (=0.4% test group
fetuses (24 litters; = 4.2%; nean affected fetuses/litter
=1. 0%

Group at 50 ng/kg bw d: 1/228 test group fetuses (24
litters;

=4.2% ; mean affected fetuses/litter =0.4%

There were no external variations or so called unclassified
observati ons.

Soft tissue exam nation:

Mal formations: Only one soft tissue nalformation was
observed in the md group. The nean percentages of affected
fetuses per litter with soft tissue mal formati ons anount ed
to 0, 0, 2.1 and 0 % for the respective test groups

Soft tissue variations: In both the 1st and the 2nd study
two soft tissue variations (dilatation of renal pelvis
and/or ureter) were noted in each group including control.
Mean percentages of affected fetuses/litter were 9. 7%
(control 1), 17.4% (50 ng/ kg bw d), 10.8% (150 ng/ kg bw d),
8.0% (control 2), 9.0% (300 ng/ kg bw d).

Skel etal mal formati ons:

Mal formati ons of the fetal skel eton were observed at | ow

i ncidences in single fetuses of the control and dosed
groups. The noted skeletal nalformati ons appeared w thout a
relation to dosing, without biologically rel evant

di fferences between the groups and/or can be find at a
conparabl e frequency in the historical control data.

I nci dences of namlformations were as follows:

Group at 300 ng/ kg bw d: 12/123 control fetuses (=1.6% in
2/24 liters (=8.3%; nmean affected fetuses/litter =1.9%

3/ 120 test group fetuses (=2.5% in 3/24 litters (13%; nean
af fected fetuses/litter =2.4%

Group at 150 ng/ kg bw d: 1/117 control fetuses (0.9% in
1/ 23

liters (4.3%; mean affected fetuses/litter =0.9% 5/116
(=4.3% test group fetuses (1/24 litters; = 4.2%; nean

af fected fetuses/litter =4.2%

Group at 50 ng/kg bw d: 5/119 test group fetuses (5/24
litters; =21%; mean affected fetuses/litter =4.3%

These data include all stunted fetuses fromone md dose
ani mal which shoul d be excluded fromthe overall assessnent
since this dam showed nassive inpai rment of general

condi tion.

Skel etal variations:
The nunber of affected fetuses/litter was significantly
i ncreased for inconplete ossification of basisphenoid, and

UNEP PUBLICATIONS &9



OECD SIDS

3-METHYL-2-BUTENAL

5. TOXICITY

ID: 107-86-8
DATE: 8 MARCH 2004

Test condition:

sternebra (with unchanged cartil age), supernuneral thoracic
vertebra, and extra 14th rib in test groups receiving 50 or
150 nmg/ kg bw/ d, but the incidences were well in the range of
hi storical controls, and no dose-dependency was noted. The
sane applies to the group at 300 ng/ kg bw d. The nean
percentage of affected fetuses per litter with skel etal
vari ati ons anmounted to 95.0, 94.0, 89.5 and 89.5 and 85.5%
(0, 50, 150, ng/kg bw d and 0, 300 ng/kg bw d).

Overall, the examination of fetal external, soft tissue and
skel etal malformati ons and variations reveal ed no difference
bet ween treated and control groups since incidences were not
af fected or inside historical control range and of no

bi ol ogi cal rel evances where statistical significance was

gi ven. Moreover no dose-dependency was given, and no
specific lesion or target organ was identified. Therefore
administration of up to 300 ng/ kg bw d of

3-net hyl -2-buten-1-al to pregnant rats did not cause
prenatal devel opmental toxicity and no teratogenicity.

TEST ORGANI SM

25 tine-mated fenmal e rats per dose, age ca. 70-84 d at

begi nning of the study (day O post coitum p.c.; detection
of sperm), were used. Body wei ghts ranged between 143 to 186
g on day O p.c.. Aninmals were housed singly fromday 0-20
p.c.

ADM NI STRATI ON

TS was admi ni stered by oral gavage once a day from
inplantation to one day prior to expected parturition, i.e.
d 6-19 p.c. TS suspended in 0.5% CMC in doubly distilled
wat er was given at 0, 50, 150 and 450 ng/kg bw d in the
initial study and at 0 and 300 ng/kg bw d in the second,
conpl enent ary st udy.

EXAM NATI ONS

TS: analysis of TS purity and stability in water for at

| east 4 days was perforned; analysis of TS solutions using
GC before study started and after it ended was perfornmed at
various dose |levels (50, 300, 450 ng/kg bw/ d) in triplicate
in order to verify concentrati ons and honobgeneity.

Danrs:

The animal s were exanmined at least daily for clinica
synptons. Mortality was checked twi ce a day or once on

Sat ur day/ Sunday. Food and wat er consunption, body wei ght on
days 0, 1, 3, 6, 8, 10, 13, 15, 17, 19 and 20 p.c..
Corrected body weight gain was cal cul ated after term na
sacrifice as [termnal bw on d 20- (uterus weight+bw d 6
p.c.)].

Exam nations at term nation:

Dans: Sacrificed on day 20 pc. Necropsy included gross

pat hol ogy assessnment. Uterus and ovaries were renmoved with
subsequent exam nation and recording of : unopened uterus
wei ght; no. of corpora lutea; no. and classification of
implantation sites as |live fetuses or dead inplantations
(early, late resorptions, dead fetuses). Calculation of
conception rate and pre- and postinplantation | osses.
Fetuses: were wei ghed and sexed by anogenital distance
observation (which was |ater confirned by interna

exam nation of those fetuses which were preserved in BOUN s
sol ution), and nacroscopically exam ned (viability,

condi tion of placenta, fetal nmenbranes, unbilical cords,

pl acental weight). Approx. 50% of all fetuses were subjected
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Test subst ance:
Concl usi on:

to soft tissue exam nations after fixation in BOUN s
solution, the other 50% of fetuses was exam ned for skeleta
changes follow ng ethyl alcohol fixation.

EVALUATI ON

In order to mnimze bias, dans were sacrificed in a

random zed order, and all exam nations subsequent to

wei ghi ng the unopened uterus were conducted without

knowl edge of the treatnent group. The gl ossary of Wse et

al. (1997) and the definitions proposed by Chahoud et al.
(1999) were used during assessing fetal findings. Thus,

"mal formati on" was used for a permanent structural change
that is likely to adversely affect the survival or the
health; "variation" is used for a change that al so occurs in
fetuses of control aninmals and is unlikely to adversely

af fect survival or health. This includes delays in growh or
nor phogenesi s that has otherwi se followed a nornal pattern
of devel opnment. "Uncl assified observation" or "unclassified
cartil age observation" were used if fetal findings could not
be classified as mal formati ons or variations.

STATI STI CAL EVALUATI ON of data included FI SHER s Exact Test
for conception rate, nortality of the danms, and nunber of
litters with fetal findings; WLCOXON Test for proportions
of fetuses with nmalformations and/or variations in each
litter; and DUNNETT's Test for all other data including

wat er consunption and body wei ght gain.

HI STORI CAL CONTROL DATA

The historical control data used for interpretation of
findings refer to the same test facility, the same rat strain
and supplier of the animals and cover a period of about 5
nmont hs (July 2001 - Novenber 2001, 6 studies).

3-net hyl -2-buten-1-al; degree of purity 97.7%

Maternal toxicity was noted exclusively after ora

adm nistration of 450 ng/kg bw d to pregnant rats. All
animal s died or were nori bund after few days of treatnent.
Transient salivation was noted in animals receiving 300 and
- less pronounced- 150 ng/ kg bw d. Since this was regarded
as a palatibility problemrather and not as an adverse effect,
no signs of maternal toxicity were noted at 300 ng/ kg bw d or
bel ow.

At doses up to and including 300 ng/ kg bw d reproduction
data of dams were unchanged, i.e. pre- and postinplantation
changes were unchanged as was the proportion of viable
fetuses. This indicates that the TS was not enbryo- or
fetotoxic at these dose |evels.

Fetal weight and sex distribution was unchanged up to and

i ncluding 300 ng/ kg bw d. Further, external examni nation of
fetuses did not indicate inpaired devel opnent since observed
delays in ossification were increased conpared with the
concurrent control groups but well in the range of

hi storical data

Admi ni stration of TS up to and including 300 ng/ kg bw d
evoked no signs of teratogenicity, since no specific |esions
or target organs were identified. Findings were not
different fromthose frequently noted in controls at

i ncidences well within the range of historical control data.
Mor eover, scattered findings reveal ed no dose-rel ation.
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Based on these findings the no observed adverse effect
| evel (NOAEL) for maternal toxicity and for prenatal
devel oprmental toxicity is 300 ng/ kg bw d.

Reliability: (1) wvalid without restriction
Cui del i ne study
Fl ag: Critical study for SIDS endpoint
09- JUL- 2003 (63) (64)

5.8.3 Toxicity to Reproduction, Oher Studies

5.9 Specific Investigations

5.10 Exposure Experience

Remar k: no data avail abl e
24-JUL- 2002

5.11 Additional Renarks

Type: Bi ochemical or cellular interactions
Met hod: Adduct isolation and characterization after in vitro

i ncubati on of enals with nucl eosi des and 5'-npnonucl eoti des
Resul t: 3-nmet hyl - 2-butenal (and al so pentenal and hexenal) forned

adducts with deoxyguanosi ne and
2' - deoxyguanosi ne-5' - nronophosphate, but not with any other
nucl eosi des or nucl eotides. Adduct formation led to two
di fferent adducts, i.e. 1, N2-cyclic adduct (I) and to a
| esser extent to 7,8-cyclic adducts (Il1) with all enals. A
general tendency of decreasing adduct formati on was seen
with increasing degree of substitution, possibly due to
steric hindrance.
Basically simlar adducts were forned as with
crotonal dehyde. Since DNA adducts are often considered as
premut ageni ¢ | esions the authors suggest to consider the
enals (including 3-nmethl-2-butenal) to be carcinogenic |like
cr ot onal dehyde.

Test condition: Bet a- al kyl - substituted acrol ei ns (3-nethyl-2-butenal;
addi tionally 2-pentenal, 2-hexenal and 2, 4-hexadi enal) were
stirred at 90°C for 4-6 days. After hydrolyis, nodified
nucl eobases were separated on a LH 20 col utm and subj ect ed
to FT-1 R UV spectroscopy, nmass spectronmetry, NWVR
spectroscopy.

Concl usi on: In vitro, 3-nethl-2-butenal forns adducts wth
deoxyguanosi ne and its 5' nonophosphate, but not with other
nucl eosi des or nucl eoti des.

Reliability: (4) not assignable

04- MAR- 2004 (65)
Type: Bi ochemi cal or cellular interactions

Met hod: Consi derations on structur-activity relationship, |inking

informati on from adduct characterization after in vitro
i ncubation of a,b-unsaturated carbonyl conpounds wth
deoxyguanosi ne and deoxyguanosi ne-5' - mononucl eotide with
results from Anes test.
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Resul t: 3-net hyl - 2-but enal was anobng the many a, b-unsat ur at ed

Concl usi on:

Reliability:
04- MAR- 2004
Type:

Met hod:
Resul t:
Concl usi on:
Reliability:
04- MAR- 2004
Type:

Met hod:
Remar k:
Resul t:
Concl usi on:
Reliability:
18- APR- 2002
Type:
Resul t:

carbonyl conpounds that forned type | adducts, i.e. a
saturated 1, N2-cyclic adduct.

In bacterial test systems, 3-nethyl-2-butenal failed to

i nduce the nunber of revertants in the preincubation Anes
test using TA 100, and it was borderline positive in the SOS
chronmotest using E. coli

According to the authors, a,b-unsaturated carbonyl conpounds
form ng saturated cyclic deoxyguanosi ne adducts are

mut agenic in TA 100, and to a | esser degree also in TA 1535.

3-net hyl - 2- but enal which formed cyclic adducts. However, no
mut agenicity was seen with TA 100 in the Ames test, and
results of the SOS chronotest using E. coli was borderline
positive. Thus the proposed relation was not convincing in
the case of 3-nmethyl-2-butenal.

(4) not assignable

(55)
Bi ochem cal or cellular interactions

Attenpt to conbine chenical reactivity in vitro (adduct
formation) with biological effects (Anes test using TA 100;
SOS chronmptest using E. coli; alkaline elution for DNA
strand break detection using 1210 nouse | eukemia cells) for
several a, b-unsaturated carbonyl conpounds.

Reportedly, 3-nethyl-2-butenal significantly induced the SOS
DNA repair system (induction factor=2) in the SOS chronot est
with a SOS i nduction potency (SCSIP) of 5E-03. SOSIP was
expressed as 1/nnol. No concentration was given for

3- net hyl - 2- but enal

The paper covers several a,b-unsaturated carbonyl conpounds
but provides very little information on 3-nethyl -2-butenal
(4) not assignable

(60)
Bi ochemi cal or cellular interactions

Proposal of a screening for nmutagenicity and carci nogenicity
based on structure-activity rel ationships

No data provided pertaining to: nunber of revertants in
control ; 3-nmethyl-2-butenal concentrations tested; nunber
of revertants at these doses; nunber of replicates

43 revertants/ punol 3-nethyl -2-butenal in the Ares test using
TA 100.

Data cited fromearlier work do not provide strong evi dence
for the structure-activity relation proposed by the authors.
(4) not assignable

(59)
ot her: Chemi cal substance review including toxicol ogical data
The chemi cal substance report sunmarizes avail abl e
information pertaining to chemni co-physical properties,

production volunmes (ca. 5,000 to per annum at that tine;
pl ans of future expansion were nmentioned, i.e. to ca. 10,000
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5. TOXICITY

ID: 107-86-8
DATE: 8 MARCH 2004

Concl usi on:

Reliability:

14- OCT- 2002

to per from 1999 onwards), and use. The vast mgjority (ca.
99% of 3-methyl-2-butenal serves as internediate and is
further processed to citral or vitam ns etc. About 1% of the
production volunme is sold and little is known about how this
1% is processed.

Envi ronnental and toxicol ogical data are provided along with
esti mates of human exposure.

No further environnental studies were deened necessary.

St udi es pertaining to reproduction toxicity and
carcinogenicity were not regarded as being urgent due to the
facts that

- the vast mgjority of 3-methyl-2-butenal is used as

i ndustrial intermediate

- which leads to a snall potential of exposure, and

- the absence of genotoxic properties in-vivo.

(1) wvalid without restriction

Meets national standard net hods (BUA-Existing chem cals
assessnent)

(66)
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6. ANALYTICAL METHODS FOR DETECTION AND IDENTIFICATION ID: 107-86-8
DATE: 8 MARCH 2004

6.1 Anal ytical Methods

6.2 Detection and ldentification
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7. EFFECTS AGAINST TARGET ORGANISMS AND INTENDED USES ID: 107-86-8
DATE: 8 MARCH 2004

7.1 Function

7.2 Effects on O ganisns to be Controlled

7.3 Oganisns to be Protected

7.4 User

7.5 Resi stance
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8. MEASURES NECESSARY TO PROTECT MAN, ANIMALS, ENVIRONMENT ID: 107-86-8

DATE: 8 MARCH 2004

8.1 Methods Handling and Storing

Firel/ Exp. Prot.:

St orage Req.:

Remar k:

Fl ag:
19- NOV- 2002

Ensure thorough ventilation of stores and work areas.

Prevent electrostatic charge - sources of ignition should be
kept well clear - fire extinguishers should be kept handy.
Keep tightly closed in a dry, cool and well-ventilated pl ace.
Protect fromair.

Personal precautions: respiratory protection

Envi ronnental precautions: Do not |et product enter drains.
Met hods for cleaning up: Large spillages should be

danmed- of f and punped into containers; soak up renmi nder
with absorbent material and di spose of in accordance with

| ocal regul ations.

Transport information

Land transport

ADR/ RI D Class: 8 Packagi ng group: |1
War ni ng panel Hazard-no: 83 Substance no.: 2920
UN- No: 2920

Descri ption of the goods: AETZENDER FLUESSI GER STOFF,
ENTZUENDBAR, N. A. G (3- METHYLBUTEN- 2- AL-1).

I nl and wat erway transport
ADN/ ADNR Class: 8 Packagi ng group: |1

Descri ption of the goods: AETZENDER FLUESSI GER STOFF,
ENTZUENDBAR, N. A. G (3- METHYLBUTEN 2- AL-1).

Sea transport

| MDE GGVSee Class: 8 UN-No: 2920 PG I
EMS: 8-15 MFAG 300

Marine pollutant: no

Proper technical nanme: CORRCSIVE LI QU D, FLAMMABLE, N. O S.

(3- METHYLBUTEN- 2- AL- 1) .

Air transport

| CAQ | ATA Class: 8 UN I D-No.: 2920 PG 11
Proper technical nane: CORRCSIVE LI QU D, FLAMMABLE, N. O S.
(3- METHYLBUTEN- 2- AL- 1

non confidential, Critical study for SIDS endpoint

(1)

8.2 Fire Cuidance

Prot. Equi pnent:
Ext. Medi um
Add. | nfornmation:

Fl ag:
04- NOV- 2002

Wear sel f-contai ned breathing apparatus and protective suit.
carbon dioxide (CO2), dry extinguishing nedia, foam water

Di spose of fire debris and contam nated extingui shing water in
accordance with | ocal regul ations.

non confidential, Critical study for SIDS endpoint

(1)
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DATE: 8 MARCH 2004

8.3 Energency Measures

Type: ot her: general advice

Remar k: I mredi ately renove contami nated clothing. |If danger of |oss
of consci ousness, place patient in recovery position and
transport accordingly. Apply artificial respiration if

necessary.
First-aiders should pay attention to their own safety.

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

Type: injury to persons (skin)

Remar k: | mredi atel y wash thoroughly with plenty of water, apply
sterile dressings, consult a skin specialist.

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

Type: injury to persons (eye)

Remar k: I medi ately wash affected eyes for at |east 15 m nutes under
running water with eyelids held open, consult an eye
speci al i st.

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

Type: injury to persons (oral)

Remar k: I mredi ately rinse nouth and then drink plenty of water, do
not induce vomiting, sunmmon physician.

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)

Type: injury to persons (inhalation)

Remar k: i medi ately inhale corticosteroid dose aerosol (e.g.

dexanet hazone); keep patient calm renove to fresh air,
sunmon medi cal hel p.

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)
Type: other: note to physician

Remar k: Treat according to synptonms (decontam nation, vital

functions), no known specific antidote, adm nister
corticosteroid dose aerosol to prevent pul nbnary odenma (e.g.
dexanet hazone) .

Fl ag: non confidential, Critical study for SIDS endpoint

04- NOV- 2002 (1)
Type: acci dental spillage

Remar k: Large spill ages shoul d be damed-of f and punped into

contai ners; soak up renminder with absorbent material and
di spose of in accordance with |ocal regulations.
Fl ag: non confidential, Critical study for SIDS endpoint
04- NOV- 2002 (1)
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8. MEASURES NECESSARY TO PROTECT MAN, ANIMALS, ENVIRONMENT ID: 107-86-8
DATE: 8 MARCH 2004

8.4 Possib. of Rendering Subst. Harnl ess

8.5 \Wast e Managenent

Meno: ot her: Product must be disposed of by special neans, e.g.
suitabl e incineration, in accordance with local regul ations.

Fl ag: non confidential, Critical study for SIDS endpoint
19- NOV- 2002 (1)

8.6 Side-effects Detection

8.7 Substance Regi stered as Dangerous for G ound Water

8.8 Reactivity Towards Contai ner Material
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