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prepared. These compounds are present at levels below 1 ppb.
The compounds for which toxicological data exists pose no

endangerment at the concentration levels found.

While the compound lists also include chemicals for which no OrT
inadequate toxicological data exists, the PEA concludes that the
extensive expenditure of resources necessary to turthgr evaluate
these compounds is not justified in 1ight of the toxicological
data which does exist, the low concentrations, the limited

receptor impact and the age of the site.
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1.0 BITE HISTORY AND DESCRIPTION
1.1 8ite History

The Antrim Iron Works Site is located in Antrim County, Michigan.
(See Figure 1.) The site occupies 200+ acres just east of
Highway 131, approximately one mile south of Mancelona, Michigan.
It is situated in a rural, undeveloped area near the village of

Antrim.

From 1882 (Source: Mancelona Hexald, July 10, 1980 and the
Mancelona Centennial Commission) to 1945, the site was the
manufacturing location for companies producing iron by the
charcoal method. From 1882 to 1886, the site was occupied by the
John Otis Charcoal Iron Furnace Company. In 1886 the Antrim Iron
Works C;;pany (AIWC) took cver the site, and in 1890, AIWC
operated the world’s largest charcoal furnace. AIWC produced
20,000 tons of iron annually, using hardwood charcoal made
on-site in kilns. 1In 1910 the company began producing charcoal
in sealed retorts from which crude pyroligeneous liquor was
recovered. This liquor was then further processed into calcium
acetate, methanol, acetone, creosote o0il, and wood tar. This
secondary chemical manufacturing process produced 2 waste
equivalent to still bottoms which was discharged into a
depression on site. This depression, now called Tar Lake,

: from
received annually the waste still bottoms generated

45-50,000 cords of wood.
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The furnace was closed in 1943. The chemical plant was closed in
early 1944 and all AIWC operations ceased in 1945 after which the
company was placed in receivership and the site was salvaged.
The site received wood for tar wastes, therafore, from 1910 to

1944.

The only remaining site features are Tar Lake itself and the

remains of tank supports and cooling water ditches. Tar Lake
?

appears to have shrunk by more than 50% since the 1930’s

according to an evaluation of aerial photographs.

No containerized wastes are present and no record of subsequent
waste discharges has been found. Moeke Lumber Company operates
a lumber mill south of Tar Lake. The Township of Mancelona
operated an 8~acre municipal landfill on the site for
approximately eight years (1961-1969). 56th Co. has not utilized
the site. The warehouses northwest of Tar Lake are used to store
machinery and parts for a plant located in Mancelona, one mile

north of Tar Lake.

It has been reported that Tar Lake caught fire in the 19608 and
burned for an unspecified period before being extinguished by

natural action.

The site itself is characterized by severe topographic relief. No

permanent or intermittent streams are present and there appears

to be no surface run-off from the site. In addition to Tar Lake,
d

the site contains many large slag piles, piles of limestone, an

i i ; ar
ruins of AIWC operations. A chemical odor 1s present near T
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P. 553) A material called ‘creosote 0il’ was frequently prepared
from hardwood liquors and subsequently refined into vanilla,
perfumes, food flavorings, and spices. The compounds finding
these uses are all phenclic aldehydes of the general formula
R’0-R-CHO, where R is an aromatic radical and R’ is 2
substitution group. (Note: According to the Mancelona Centennial
Commission, Antrim 1Iron Works produced a product they called
creosote oil which is assumed to be a mixture of these phenolic

aldehydes.)

Phenolic ethers are also isolated from hardwood tars. These
compounds have the general formula Ar-O-R, where Ar is an aryl
group (aromatic) and R 1is any hydrocarbon. Typical phenolic
ethers from hardwoods are guaiacol, isoeugenol, safrole, and
estragole. These compounds are highly stable and have strong
characteristic sweet odors (included in this group are clove oil,
carnation oil, orangeoil, etc.) and are frequently used as
perfumes and flavorings. Because of their heat stability, these
compounds are also used as heat transfer agents (a modern example
is DowTherm, a substitute for PCB fluids). On exposure to air,
ultraviolet light, bacterial action, or oxidizing environments
the ethers decompose into peroxides which then further decompose

into phenolic ketones and acids which have strong, foul odors.

The third major class of chemicals isolated from hardwood tars is
the benzenediols, and their esters. There are three major
compounds in this group: pyrocatechol, resorcinol, and

hyrdoquinone (1,2;1,3; and 1,4 benzenediol respectively). These
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chemicals are water-soluble, form metal salts in alkaline

solutions, and characteristically cause skin "burns" on contact.

These compounds also have strong odors.
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The process which produced Tar Lake is not known; however since
AIWC was engaged in refining its pyroligneous waste into
methanol, acetone,and acetic acid, it is reasonable to assume
that Tar Lake contains the still bottoms from these processes, Or
‘wood tar.’ Although this wood tar was apparently burned to
produce steam for electricity, it is possible that wood tar
production exceeded needs for the boiler and/or that wood tar was

not always used as a boiler feed.

If Tar Lake does contain the still bottoms, the original
constituents should be phenolic aldehydes, ethers, and 1iols.
However auto-oxidation, ultraviolet light, weathering, bacterial
action, and the 1960‘s fire at the lake will have created many
derivative compounds, primarily stable phenolic ketones, acids,
and alkyls most of which are described in the literature as
having strong acrid odors. Of those compounds, the alkyl phenols

appear to be primarily associated with ground water.

Positive results have been obtained using the 4-aminoantipyrine
test for ‘"phenols". This procedure detects virtually all ortho
and meta substituted phenolic compounds, and some para
substituted compounds; indicating that phenolic derivatives are

present in groundwater downgradient from the site.

1.3 Prior S8tudies of the Bite

Data collection prior to 1986 at the Antrim Iron Works Site and

in the surrounding area has been poorly coordinated. However,

11
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evidence of the presence of phenolic compounds 1in off-site
private wells was suspected as early as 1929, first established

in the 19408 and confirmed as recently as 1980.

A number of 1limited investigations of the site have been
conducted since 1949. A complete list may be found in the

Remedial Action Master Plan, April 30, 1984. A summary of these

investigations and findings is shown below.

1949 - Eight private wells off-site were found to have "phenols"
at low levels. One of the wells, according to the owner,
had contained the substances "for forty years." Wells
containing phenols were located west and northwest of the
site. Lab reports indicate that the test method was the

"Gibbs Test for Phenols."

Elevated lead levels were found in several Mancelona area

1980 -
wells upgradient of Tar Lake.

1980 - Analyses of Tar Lake sludge by MDNR exhibited heavy
metals and phenolic compounds. Phenol tests were by
Standard Methods 510B.

1982 - Monitoring wells (4) were installed at Tar Lake. Results
of analyses were reported as "inconclusive." These tests
were "CLP" samples by EPA Contractor.

1983 - Limited testing of Tar Lake performed by 56th Co.

12



Revision: O
Date: 10/03/88
Results showed positive phenol levels but no detectable

heavy metals in "pore water." Phenols were measured by

Standard Methods 510B.

1984 - Soil samples at the Mancelona landfill showed positive
levels of lead, phenols, trichloroethylene, xylene,
benzene, methylene chloride, methyl isobutyl ketone and
traces of chrysotile asbestos fibers. Methods,

laboratory unknown.

1985 - Analyses of on-site and off-site wells were inconclusive
with regard to contaminants. On-site and regional

groundwater flows were found to be north/northwest.

1988 - Ground water samples from monitoring wells and private
wells were taken as part of the RI/FS. Analysis confirms
presence of alkyl phenols at levels below 1 ppb per

compound.

In 1986, a groundwater monitoring network was installed to
monitor quality of groundwaters associated with Tar Lake. To
ensure that these wells were installed and screened at depths
consistent with monitoring of groundwater, a field analytical
protocol was developed using colorimetric monitoring techniques
for total phenols (Standards Methods Method No. 510B). The field
analytical protocol was employed to monitor phenol in groundwater
at various depths prior to the permanent placement of deep wells
and the upgradient well. After obtaining phenol data, wells were
installed in such a fashion that screens were placed aé depths of

13
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highest phenol concentration. (The field analytical procedure 18

fully described in the QAPP for the Field Measurements, Ensafe

Document No: 1025-004-QA-001.)

14
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2:0 IDENTIFICATION AND QUANTIFICATION OF SITE CONTAMINANTE

2.1 Identity of substances Detected

Prior studies of Tar Lake indicated that phenolic compounds and
possibly heavy metals were 1likely substances to be found in
groundwaters on the site. However prior analyses had falled to
yYield positive data for phenols, except for colorimetric
procedures for “phenolic compounds." The colorimetric tests,
although considered as screening tests only, had shown phenolic
concentrations ranging from 3 ppb in groundwater to 64 ppb.
Therefore an analytical procedure was developed for the purpose
of identifying and quantifying these phenolic compounds. A
description of the development procedure and the analytical
protocol itself may be found in Quality Assurance Project Plan,
EnSafe Document 1025-004-QA-003, October, 1987. The procedure
employed was a resin extraction adsorbtion of 15.0 1 samples with
subsequent GC/MS analysis for acid extractable organic compounds.

The procedure has a nominal detection limit of 0.8 ppb.

Preliminary screening of Tar Lake groundwater samples during
protocol development indicated that the samples probably
contained mixtures of various phenolic compounds. This was
confirmed during full implementation of the procedure. Table 2
is a summary of the results obtained. Although the procedure had
a nominal detection limit of 0.8 ppb, the laboratory was able to

approximate concentrations of some species to a level of 0.05

15
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Ppb. While a 300% error is possible with this approximation, the

report does provide some identification data as well as the

approximate level of concentration.

16
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The laboratory reported that most positive phenols in Tar Lake

groundwater were C2 and C3 alkyl phenols with some samples

showing species of higher molecular weight. The laboratory

reported that “No phenols were identified that were sybstituted
With other than alkvl groups."

A list of predicted compounds was then prepared using CRC

Handbook of chemistry and Physics, 68th edition, 1987, CRC Press,

Boca Raton, FL. to obtain 1ists of known compounds meeting the
criteria of C2 through C12 alkyl phenols. Table 2 is the 1ist of

these phenol compounds.

In addition to the special analytical protocol employed for the

phenolic acid extractable compounds, analyses were conducted for
volatile organic compounds, semivolatile organic  compounds,
metals, and cyanide. Results of these analyses are displayed in

Tables 3 through 5.

The volatile analyses were negative for chemical species except
for one well which showed positive values at less than 10 ppb for
benzene and toluene . This same well showed an estimated
positive value for napthalene. This combination of compounds
appears to be the result of gasoline contamination of the well or
the sample. Since these compounds do not appear in other wells

they are not further addressed in the Preliminary Endangerment

Assessment.

19
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The semivolatile organics analyses were generally negative except
for monitoring wells six and seven which were positive for
2,4-dimethyl phenol at 57 and 59 ppb respectively. Quality
assurance reviews indicate that these reported data represent
multiple alkyl phenols rather than the single species

2,4-dimethyl phenol however.

Metals data, summarized in Table 6, are generaliy representative
of the localized groundwater conditions of Antrim County.
Positive values for lead were obtained in six wells in a range of
4.5 to 7.5 PPb. Well 16 upgradient of Tar Lake itself had the
highest reported 1eaq value at 32 ppb. Although lead has been
reported jinp association with Tar Lake, the data do not confirm

this association. Therefore lead has not been addressed in the

PEA.

A review of al} metals data indicates a second source area near
Tar Lake that affects water quality in Wells 11, 12, 14, and 15.
The second source affects potassium/calcium/sodium ratios.
Conductivity values in these wells also support the potential for
@ second source. The Mancelona landfill located just upgradient

Of these wells jg the most likely source.

Two positive values were obtained for cyanide, 66 and 178 ppb
Tespectively in wells 12 and 15. These values are also being
linked to the landfil]. Since Tar Lake affected wells were
Negative for cyanide, this parameter is not further addressed in

the PEA.

21
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In summary, the Tar Lake substances of concern are alkyl

phenols, principally ¢2 and C3 alkyl phenols.

2.2 Bubstance Concentrations

Table 1 provides a summary of the approximate concentrations of

the various alkyl species. For purposes of the Preliminary
Endangerment Assessment, a concentration of 0.5 ppb was used for
the Health Assessments as this is the approximate concentration

of the most common species.

There is testimonial evidence that these concentrations may be
lower now than 1in the past. Interviews were conduct d with
persons who have lived in the affected areas for more than 50
years. These individuals uniformly indicated that the "chemical
water" was worse in the past. Generally they appeared to be
making ghia assessment based on subjective indicators of taste

and odor.
2.3 Analytical Nethodology and Quality Assurance

A complete description of the analytical methodology used and the

field and laboratory quality assurance may be found in the

Quality Assurance Project Plan for the Antrim Iron Works Site.

22
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3.0 ENVIRONMENTAL FATE AND TRANSPORT

3.1 Physical-chemical Properties

Relaevant data for the alkyl phenols in environmental settings is

generally not available from scientific literature. Adsorption
coefficients, photodegradation rates, decomposition rates, and
transformations in environmental media are not available for most
of the compounds. Nevertheless considerable evidence exists that
the still bottoms which comprise Tar Lake are undergoing
degradation; as the volume and area of the lake have decreased
dramatically in size since AIWC operations on the site ceased.
The relative relationship of biological and physical/Chemical

degradation phenomena are unknown.

Table 7 contains a summary of data available for these compounds.

One shared characteristic of these compounds is Very low

threshold odor 1limits. Literature values for odor threshold

range from 1 ppb to 25 ppb.
3.2 Prediction of Frate and Transport

It is assumed for purposes of the PEA that the alkyl phenols
identified in ground water wells downgradient from Tar Lake have
in fact originated at the lake. Several scenarios by which this
may happen have been advanced. They include direct contact with
underlying groundwater, leachate from still bottoms in the lake,

and leachate from degraded tars at the edges of the lake.

27
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The site is located in a severe topographic depression from which
surface water from precipitation cannot exit by overland flow.
The surface of Tar Lake is partially to fully covered in a layer

of fresh water seasonally.

Regional groundwater flow is to the west. Figure 4 is a regional
map of the area showing groundwater eleQations from 1984
observations. The map is color coded to show wells reported by
their owners to exhibit "chemical water.” Some of these wells
are reported by their owners to have begqun to exhibit problems
before 1929. Therefore it is assumed that for purposes of the
PEA, the Antrim Iron Works Site is the source of groundwater
complaints in this area and that the source of these complaints

is alkyllphenols at concentrations below 1 ppb.

29
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4.9 TOXICOLOGICAL PROPERTIES

4.1 Human and Animal Toxiocity

Appendix 1 contains a summary of toxicological information on the
alkyl phenols from Table 3. This data was compiled by a detailed
literature search in: Chemical Abstracts, 1966~1988; Med Line,
1975-1988; Tox Line, 1965-1988; and various toxicclogical
compendia. Each citation found in these references was reviewed
in the individual paper. In some cases, no toxicological
references were found. 1In some other cases conflicting data was
found in the 1literature indicating that some of this data is
unreliable. A large portion of the early data on some of these
compounds is also in Russian. In some cases where acute data was

found, there were no corresponding chronic investigations.

After summarizing the available toxicological data, a
toxicological health assessment has been made for each compound
for which there is sufficient data. This assessment may be found
at the end of each such compound list as "Health Assessment."
[(The Health Assessments were made by E.M. Bellet, Ph.D.,
toxicologist associated with Chemical Consultants International,

Inc. Dr. Bellet’s resume is attached as Appendix 2.}

None of the compounds has been found to be carcinogenic or

teratogenic. Some have been found to be tumorigenic at very high

31
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doses. Most are toxic to fish at concentrations 100 times their
occurrence in Tar Lake groundwater. Several are skin {irritants

and all generally exhibit organoleptic qualities.

4.2 Human Health S8tandards and Criteria

Health based standards and criteria do not exist for most of

these alkyl phenol compounds. Several standards have been

established for "phenols" as a class of compounds however.

Levels for discharge of "phenols" have been set under the Clean

Water Act. The compound 2,4-dimethyl phenol is regulated at 40
CFR 414 for discharge at 47 ppb maximum daily limit and 19 pob

maximum monthly average.

The Food and Drug Administration has set maximum limits for

several -of the higher molecular weight alkyl phenols which are

used as accelerators and antioxidants in food products.

The most recent review of chronic toxicity for the compound
phenol was a review by the Environmental Protection Agency (53 ER
18024-18032) for the purpose of establishing regulatory levels
and chronic toxicity reference levels for RCRA. In that review,

the Agency proposed a 1 mg/l chronic toxicity reference level for

phenol.
The ACGIH Threshold Limit Value for phenol on skin for a 7 or 8

hour workday is 5 ppm. The OSHA standard is also 5 ppm.

32
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2.0 EXPOSURE ASGEGBMENT

5.1 Population at Risk

The population potentially exposed to the alkyl phenols are

residential and commercial water users drawing water from the
affected part of the aquifer west of Tar Lake. A regional water
well inventory has been conducted and identified 17 private wells
in the potentially affected area. Notably certain wells within
this area do not exhibit "chemical water" problems as a result of

fortuitous screen placement.

All residents within the area have minimized their exposure to

these compounds by obtaining alternate drinking water supplies.

Municipal water supplies were brought into the area in 1949

Principally as a consequence of degraded water supplies west of
Tar Lake. Those homes not supplied by municipal water supplies
purchase water for drinking, although some use groundwater for
other purposes including bathing, dishwashing, and livestock
watering. A number of residents indicated they have typically

Consumed degraded water in the past.

There is one small business within the affected area. This

business uses groundwater for cooling and other processes.

5.2 Background Chemical Exposures

No site specific medical histories or exposure data are

available.

33
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5.3 Direct contact Exposure

The toxicological summary (Appendix 1) reflects that many of
these compounds are skin irritants, causing mild to severe skin
rashes and a burning sensation on contact. However Tar Lake and
the surrounding area have been fenced since 1984 to reduce the

risk of direct contact exposures.

34
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$.0 BUMMARY

A review of analytical data obtained for the antrim Iron Works
Site results in a conclusion that the substances associated with
the site are alkyl substituted phenols. A predicted compound

list has been created.

These compounds exist in groundwater on and off site. The only

migration pathway is via groundwater. The population at risk are

users of the affected aquifer west of Tar Lake.

The highest reported values for alkyl phenols is 0.5 ppb per

compound. Typical concentrations are in the range of 0.05 to 0.3

ppb.

There are substantial data gaps in the toxicological literature
for these compounds. However the compounds are not suspected:
carcinogens or teratogens. Based on available data it is
concluded that they pose no endangerment at the concentrations

exhibited in Tar Lake groundwater.

The toxicity of direct contact exposure has not been assessed.
It is concluded however based on the skin irritation properties
of the compounds that there is a risk associated with direct

contact.
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APPENDIX 1
TOXICOLOGICAL DATA AND
HEALTH ABBESBMENTSB
FOR ANTRINK IRON WORKS BITE

COMPOUNDS



w 1, 2,3-dimethylphenol

CAS 526-75-0
NIOSH Z2E5500000

SYNONYMS : 2,3-xylenol; l-hydroxy-2,3-dimethylbenzene;
O~xylenol, 4-hydroxy~-o-xylene

CH €H

3 3
STRUCTURAL
FORMULA ; oH
TOXICITY:
1,33
ACUTE: 1. Intravenous Mouse LD50 18 56 mg/kg.
2. The 24 hr. IC50 (Immobilizacion
Concentration for 508 of dnpgnidl) vas
found to be 0.11 mmol/lirter.
3. The 96-nr EC;, was 11.5 mg/liter for sea
urchin eggs and 13 mg/liter for cod eQgs.
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS . in
AND OBSERVATIONS: l. Toxic to Ascites sarcoma BP8 cells

vitro, 78% at 1 -H.‘ {This is an
immunological cytotoxic test Bystem
measuring inhibition of cell growth by
chemicals.)

2. The chemical was a moderate inhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an 150 of 64 as
compared to the potent inhibitor 2,4,6-

tcimethylphenol (I50 = 7uH).52



l.

2,3~dimethyliphenol (cont'd) Page 2

HEALTH ASSESSMENT:

Long term data was not found. The chemical 18
toxic to fish. It 18 also a prostaglandin
cyclooxygenase inhibitor. While the di-
mechyiphenols seem to be tumorigenic, they are
80 at very high doses. Based upon this
limited data it would be expected that the
chemical would not be a health hazard at a
steady state level of 0.5 ppb.



2,4-Dimethylphenol

CAS 105-67-9

NIOSH ZE5600000

SYNONYMS : 2,4-xylenol; l-hydroxy-2,4-dimethylbenzene;
4-hydroxy-1,3-dimethylbenzene; m-xylenol; m-4~-xylenol;

4-hydroxy-m=-xylene
CH3
STRUCTURAL
FORMULA : CH, oH
TOXICITY:
ACUTE: 1. Poisoning symptoms are headache,

LY. ST R L
.

dizziness, nausea, vomiting, sconacg pain,
exhaustion, skin and eye 1irritation™.

Oral Rat LDg, 18 3200 ng/kg.s'6

Oral Mouse LD50 18 809 mg/kg.

Dermal Rat LDgj, 18 1040 ng/kg
Dermal Mouse LD., 18 1040 mg/kg.

5.

5,8
Intaperitoneal Mouse LDgq 18 183 mg/kg-

Intravenous Mouse LD50 18 100-120
mg/kg.s'9

Three or four rats were administered
2,4-dimethyphenol by intravenous infusion
(17 mg/hc) for 6 hours. At sacrifice 1t
was noted that brain accumulated the
highest amount followed by fat and lLiver.
The chemical rapidly distributed through
the body after an intravenous bolus

(30 mg/kg). Plasma, liver and fat
concentrations disappeared within 1 hC..
whereas brain concentrations remained.



2.

2,

4-Dimethylphenol (cont'd) Page 2

9.

10.

11.

12,

13.

14.

lsl

The effect of the chemical on pulmonary
toxicity was measured by intraperitoneal
administracion to mice at a dose of 2.27
mmol/kg. At sacrifice after 4 days,
sagnificant decrease in body weight was
noted but there were no other toxic
ettocta.ll

Acute toxicity to freshwater aguatic life
occurs as low as 2.12 ppm (Daphnia
Hagna).5

The 24 hr IC50 {Immobiirzation
Concentration for 50% of daphnids) was

found to be 0.09 mmol/liter.2

Flowthrough acute tests on fathead minnows
tor 96 nr. gave an LCgy of 17 ng/L.l2

The LCSO to Bluegili was determined to be
18 mg/Liter (24 hr) and 7.8 mg/liter

(96 hr).13

The 96 hr E.C50 was 5.1 mg/liter for sea
urchins eggs and 3.7 mg/liter for cod
egga.3

In a 5 minute bacterial (Photobacterium
phosphoreum) ECg, assay the chemical
reduced to 50% the light output of the
bacterium at a concentration of 4.4
mg/lxter.‘7 (The toxic end point of this
agsay 18 the 50% reduction in luminescense
of the bacterium).



2, 2,4-Dimethylphenol (cont'd) Page 3

SUBCHRONIC
AND CHRONIC: 1. A solution of 2,4-xylenol (5 mg in

penzene-25ul of a 10§ solution) applied to
the skin of tumor susceptible female micCe
twice weekly for 24 weeks produced
carcinomas in 12%; results inconclusive.
Possibly a tumor prono;ing‘aqent.s

2. Acute and chronic studies of 2,4-di-
methyliphenol are described. At 26-30
mQ/l!3 no lethal effects were noted but
irritation of the mucous meabrane was
observed. Aerocsolized (at unknown
concentrations) caused death with the
chemical observed to be absorbed through
the lung and skin. Repeated inhalation by
mice for 1 moanth (2 hrs daily at 23 lq/l3)
somewhat retarded growth. Functional and
morphological effects, as well as
respiratory activity, peripheral blood and
internal organs were not altored.l‘

3. Has potential tor liver and kidney damage
on chronic exposure.5
NOTE: These findings were found to be
referencing studies 1n rats.9°

4. Dermal Mouse TDLo was 16 g/kg when
administered intermittantly for 39 weeks.
Skin damage, fur loss, and tumor formation
were noted.s'22

5. Chronic effects were noted in an Embryo-
larval test using fathead minnows at

12
concentrations of !'.5 to 3.2 mg/L.



2.

2,4-Dimethylphencl (cont'd) Page 4

OTHER HAZARDS
AND OBSERVATIONS:

Patients with contact allergy to
phenolic~formaldenyde resins and 2-methyl
phencl have shown simultaneous reactions
to o~creosol and 2,4-dimethylphenol
(unpublished results).16
Results of Ames Test was negative both
with and without microsomal activa-
tion.”'18

Tested quantitatively against Salmonella
typhimuirium (TA 100) and found to be

non-mutagenic but was toxic at 30
19

umols/plate.
Toxic to Ascites sarcoma BP8 cells in
vitro, 99% at 1 o, 4. (This 18 an
immunological cytotoxic test system
measuring inhibition of cell growth by
chemicals.)

The chemical was a potent inhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an 150 of 17 as
compared to the potent inhibitor 2,4,6-
trimethylphenol (150 = 7uH).52

After exposure to Mycoplasma pheumonlae,
the chemical, at concentrations of 1077M
or greater, completely prevented the
morphological (loss of ciliated cells) and
biochemical (decreased dehydrogenase
activity) changes normally observed after
exposure to the M. pneumoniae in hamster

tracheal explants.ls



2.

2,4-Dimethylphenol (cont'd) Page 5

HEALTH ASSESSMENT:

The chemical 18 a skin irritant. Subchronic
inhalation and dermal studies exhibited
toxicity and possible tumorigenic potential,
but at very high doses. The chemical 18 not
Rutagenic, 18 toxic to fish and is also an
inhibitor of prostaglandin cyclooxygenase. It
would be expected, based upon the data, that
the chemical would not be a health hazard at a
steady state level of 0.5 ppb.



3. 2,5~dimethylphenol

CAs 95-87-4

NIOSH 2E5775000

SYNONYMS; 2,5-xylenol, l-hydroxy-2,5~dimethylbenzene
4-hydroxy-p-xylene; p-xylenol

STRUCTURAL
FORMULA ¢
TOXICITY: CH
ACUTE: l.
2.
3.
4.
5.
6.
7.

CH3

OH

20,33

D 444 mg/kg.
Oral Rat L 50 18 9/kg 20,33

Oral Mouse LDSO is 383 mg/kg. 20,33
Oral Rabbit LDy, 18 938 mg/kg.

Toxic to rainbow trout with an LCgy of
2.3-5.6 mg/liter 1n a 96 hr static test.
The chemical 18 acutely toxic to fish
Ccausing 100% mortality of Daphnia at 72 hr
at 0.1 mg/liter and 100% mortality to
goldfish in 6 to 48 hrs at a concentration
of 1 mg/liter. 1t is also acutely toxic
to 3 species of salmon at a range of 3.12
to 6.98 mg/liter over a ) day period in
both fresh and salt water.21

The 24 hr. ICg, (Immobilization Concen-
tration for S0% of daphnids) was found to
be 0.09 mmol/liter.?

The 96 hr ECc, 13 5 mg/liter for sea
urchin eggs and 13 mg/licter for cod eggs.

21

3



3. 2,5~dimethylphenol (cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

1. Dermal Mouse TDLo 18 4000 mg/kg after
intermittant doging at 20 weeks. Skin
damage, fur loss and tumor formation were

also nOted.22'33

1. Toxic to Ascites sarcoma BP8 cells in
vitro, 74% at 1 mH.4
immunological cytotoxic test system

{(This is an

measuring inhibition of cell growth by
chemicals.)

2. The chemical was a moderate inhibitor of
sheep vesicular gland prostaglandin
cyclooxydase with an I , of 45 as compared
to the potent i1nhibitor 2,4,6~trimechyl-
phenol (I, = 7uM).’>?

Subchronic dermal data exhibits toxicity and
tumor formation but at very high doses. The
chemical 18 toxic to fish and 1s also a
prostaglandin cyclooxygenase inhibitor. It
would be expected, based upon the limited
data, that the chemical would not be a health

hazard at a steady state level of 0.5 ppb.



2,6-damethylphencl
CAS 576-26-1
NIOSH ZE6125000
SYNONYMS ;

2,6-xylenol

STRUCTURAL

FORMULA;

TOXICITY:

ACUTE:

OH

Cll3

33,67
1. Oral Rat LDSO is 296 ng/kq-zo‘ !

2.
3.

4.
5.
6.
7.

3
Oral Mouse LDgy is 980 -g/kg.6'3

Oral Rabbit is 700 mg/kg.29¢33
Intravenous Mouse LDy, 13 :03:9/39-
Dermal Mouse is 920 mg/kg. '

Dermal Fabbit 1s 1000 ng/kq.23'33
Acute LD50 values for rats and mice were
406 and 450 mg/kg, respectively.

Cyanosis, hypervolemia of stomach and
peritonwum, and lung hemorrhages were
noted in lethalily poisoned animals.
Inhalation of 270 ng/-3 for 2 hr. by msice
and 4 hr. by rats disturbed breathing and
caused spasmatic shaking and agitation.
Recovery was 3 to 4 days. Activity
threshold was 56 ng/n3.2‘

The oral LD50 value of 2,6-dimethylphencl
and MeOH were tound to be 406 and 5628
mg/kg compared to 310 mg/kg for a mixture
of 70:30, respectively. Similar
potentation was noted in inhalation
studiol.zs

9



4.

2,6~dimethylphenol (cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

10.
11.

12.

13.

14,

1.

2

Topical application of 0.1 ml/20cm® caused

hyperemia, followed by erythema and
ulceration in rats, guinea pigs and
rabbits. The skin LDg, for rats was
2325 ng/kg.z‘

Intraperitoneal Mouse is 150 ng/kg.
Primary Eye in Rabbit: was irritating at
100 mg.23'33

Flow through acute tests on fathead
minnows at 96 hr. gave LC?Q value of
greater than 27 mg/liter.

The 9%6 hr ECSO was 1.5 mg/liter to sea 3
urchin eQge and 4 mg/liter to cod eggs.
The 24 hr ICSO (Immobilization
Concentration for 50% of daphnids) was
found to be 0.11 mmoi/liter.>

26,33

Dermal Mouse TDLo was 4000 mg/kg after
intermittant dosing at 20 woekc.22'33
Moderately toxic noncumulative activity
was observed by inhalation or gastric
gavage to mice or rats daily for 1.5
months. Non-lethal tissue damage was
observed in the liver, kidneys, and
spleen. Skin resorptivity was high-27

No cumulation of daily oral doses of 5 to
90 mg/kg during 1.5 months was noted. A
subacute inhalation study lasting 1 msonth
showed decreased swimming time, lowered

blood SH level, and elevated blood

leukocytes.z‘



4. 2,6-dimethylphenol (cont'd) Page 3

4. Administration (internal) to rats in doses
of 6 and 14 mg/kg/day decreased the
content of sulfhydryl groups in the

serum, 28

OTHER HAZARDS
AND OBSERVATIONS: 1. Toxic to Asc.tes sarcoma BP8 cells 1n

vitro, 79% at 1 oM. 4 (This 18 an
immunological cytotoxic test system
measuring inhibition of cell growth Dy
chemicals.)

2. The chemical was a potent inhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an 150 of 16 as
compared to the potent inhibitor 2,4,6-

trimethylphenol (I, = 7uM).52

HEALTH ASSESSMENT: Subchronic dermal data exhibilts minimal
eftects compared to the other dimethylphenols.
Subchronic dermal toxicity data also exhibited
minimal effects. The chemical is toxic to
fish and is also a prostaglandin cyclo-
oxygenase inhibitor. It would be expected,
based upon the data, that the chemical would
not be a health hazard at a steady state level
of 0.5 ppb.



3.

3d,4=dimethylphencl

CAS 95-65-8
NIOSH 2E6300000

SYNONYMS:  3,4-xylenol, 4,5-dimethylphenol, 1,3,4-xylenol

CH

STRUCTURAL CH OR
PORNULA: 3

TOXICITY:

ACUTE: 1. Oral Rat LDy, is 727 lg/kgtgz 1

2. Oral Rat LDLo is 500 mg/kg.“"’

3. Oral Mouse LDLo 1s 400 -g/kg.2°'33

4. Oral Rabbit LDLo 1s 800 ng/kg.2°'33

5. Toxic to rainbow trout with an LCSO of
2.3-5.6 mg/liter 1n a 96 hr static test.

6. The chemical 1s acutely toxic to fish
causing 1008 mortality of Daphnia at 72 hr
at 0.1 mg/liter and to goldfish in a range
of 6 to 48 hre at a concentration of 1
mg/liter. It is also toxic to 3 species

of salmon at a range of 3.12 to 6.98

mg/liter over a 3 day period in both fresh

and salt wator.21

7. The 24 hr. IC50 (Immobilization
Concentration for 50% of daphnids) was
found to be 0.15 mmol/liter.?

8. The 96 hr ECqj is 5.3 mg/liter for sea ;
urchin eggs and 13 mg/liter for cod eggs.



5. 3,4-dimethylphenol (cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

1. Dermal Mouse TDLo 1s 4000 mg/kg after
intermittant dosing at 20 weeks. S8kin
damage, fur loss, and tumor formation were
also noted.zz'33

2. Administration {(internal) of 3,4
dimethylphenol to rats in doses of 0.6 and
0.14 mg/kg/day had no effect on the
content of sul fhydryl groups in the

gexum. 28

1. Toxic to Ascites sarcoma BP8 cells in |
vitro, 75% at 1 mn.4 (This 18 an
immunological cytotoxic test system
measuring inhibition Of cell growth by
chemicals.)

2. The chemical was a moderate 1inhibitor ot
sheep vesicular gland prostaglandin
cyclooxygenase with an Ic, of 64 as
compared to the potent inhibitor 2,4,6-

trimethylphenol (1., = 7uM).52

Subchronic dermal data exhiblts toxicity and
tumor formation but at very high doses. The
chemical is toxic to fish and 18 also a
prostaglandin cyclooxygenase inhibitor. It
would be expected, based upon the limiced
data, that the chemical would not be a health
hazard at a steady state level of 0.5 ppb-



6.

3,5-dimethylphenol
CASs 108-68-9
NIOSH 286475000
SYNONYMS:  3,5-xylenol, l-hydroxy-3,5-dimethylbenzene
1,3,5-xylencl
CH,
STRUCTURAL ok
FORMULA;
TOXICITY: o
ACUTE: 1. Oral Rat LDy, 1s 608 .g/xg.2°;:?33
2. Oral Mouse LDg, 18 477 mg/kg. 20,33
3. Oral Raboit LDgy 1s 1313 mg/kg.
4. The chemical 1s a severe irritant to
rabbit skin at 420 mg/kg.38
5. Eye toxicity to rabbit was severe at
726 ug.39:33
6. Acute and chronic studies of 3,5-di- ,
methylphenol are described. At 4 mg/m” no
lethal etffects were noted but itrxtaiion
of the mucous membrane was observed.
7. The Oral LD,/ to Redwinged Blackbird t.A
reported to be greater than 113 mg/kg with
a Repellancy Index, RSO' equal to
1.00%.31
8. The 24 hr. IC50 (Immobilization Constant
tor 50% daphnids) was found to be 0.18
uaol/lzter.z
9. The 96 nr. ECgp 18 14 mg/liter for sea

urchin eggs and greater than 30 mg/liter
for cod oggs.3



3,5-dinethylpnonol {cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AKD OBSERVATIONS:

Dermal Mouse TDLo 18 4000 mg/kg after
Intermittant dosing at 20 weeks. Skin
damage, fur loss, and tumor formation were
also noted, 22,33

Toxic to Ascites sarcoma BPS cells in
vitro, 444 at 1 mu.! (This is an
immunological cytotoxic test systea
measuring inhibition of cell growth by
chemicals.)

Tested quantitatively against Salmonelia
typhimurium (TA 100) and found to be non-
mutagenic but was toxic at 30
umol/plato.lg

The chemical did not induce mutations in
the Ames Test, with or without -icroco-oc;
Oxidation, did not induce gene conversion
in yeast or chromosome damage in RL,
cells. 43

The chemical was a poor inhibitor of sheep
vesicular gland prostaglandin cyclo-
oxygenase with an Igp of 370 as compared
to the potent inhibitor 2,4,6-trimethyl~
phenol (I, = jun),52




w

6.

3,5~dimethylphenol (cont'd) Page 3

HEALTH ASSESSMENT:

Subchronic dermal data exhibits toxicity and
tumor formation but at very high doses. The
chemical is toxic to fish and is also a
prostaglandin cyclooxygunase 1inhibitor. It
would be expected, based upon the limited
data, that the chemical would not be a healith
razard at a steady state level of 0.3 ppb.



1.

2-Ethylphenol
CAS 90-00-6
NIOSH SL4025000

SYNONYMS: o-ethylphenol, phlorol

STRUCTURAL
FORMULA;

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHROMIC:

OTHER HAZARDS
AND OBSERVATIONS:

Cl'IZCH3

OH

Oral LDso to the mouse is ceported as 600+
10 mg/kg.>?

Dermal mouse TDLo was reported to be 3100
mg/kg after intermittant administration
for 12 weeks. MNeoplastic effects were
noted.22
Action in humans was reported to be

1 3
similar but less severes than phenod.

Toxic to Ascites sarcoma BP8 cells in
vitro, 77% at 1 a4 (This is an
immunological cytotoxic test system
measuring inhibition of cell growth by
chemicals.)

The chemical was a poor inhibitor of sheep
vesicular gland prostaglandin cyclooxy=
genase with an 150 of 105 as compared toO
the potent inhibitor 2,4,6-trilotny19h‘"°1
(150 = 'hm).52 ’



-

7.

2-Ethylphenol (cont'd) Page 2

HEALTH ASSESSMENT:

Subchronic dermal data exhibits toxicity and
tumor formation but at very high doses. In
humans 1t 18 reported to be similar but less
severe than phenol, which is a skin irritant
and irritates mucous membranes. The chemical
also inhibits prostaglandin cyclooxygenase.
It would be expected, based upon the limited
data, that the chemical would not be a health
hazard at a steady state level of 0.5 ppb.



8.

3-Ethylphenol
CaAs 620-17-7
NIOSH

SYNONYMS m-ethylphenol

CH.CH

STKUCTURAL
FORMULA;:

TOXICITY;
ACUTE:

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS: 1.

OH

Toxic to Ascites sarcoma BP8 cells in
vitro, 38% ac 1 nn.‘ {Thas 18 an
immunological cytotoxic test aystem
measuring inhibition of cell growth by

chemicals.)



4-Ethylphenol

CAS 123-07-9
NIOSH

SYNONYMS: p-ethylphenol

STRUCTURAL o
FORMULA; CH,CH,

TOXICITY;
ACUTE:

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS: l. Toxic to Ascites sarcoma BP8 cells in

vitro, 91% at 1l nn.‘ (Thas is an
iamunological cytotoxic test system
meaguring inhibition of cell growth by

chemicals.)



10.

2,3,4,5-tetramethyiphencl

CAS 488-70-0
NIOSH
SYNONYMS :
CH, CH,
CH3 OH
STRUCTURAL
FORMULA: CH,
TOXICITY: No Citations Found
ACUTE:
SUBCBRONIC

AND CHRONIC:

OTHER HAZARDS

AND OBSERVATIONS:



11, 2,3,4,6-tetramethylphenol

CAS 3238-38-8
NIOSH

SYNONYMS: 180durencl

3 3
STRUCTURAL // \\ ol
FORMULA: CH,
CH3
TOXICITY No Citations Found
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND CBSERVATIONS:




’\~/ 12.  2,3,5,6-tetramethylphenol

CAS 527-35=5
NIOSH
SYNONYMS ;
CHy H,
STRUCTURAL OH
FORMULA:;
CH, cH
TOXICITY: 3
ACUTE:
SUBCHRONIC

AND CHRONIC: 1.

OTHER HAZARDS
AND OBSERVATIONS: 1.

The evaluation of the prevention of
benzo(a)pyrene forestomach tumor induction
1n mice was evaluated by feeding 0.03
smol/gm of 2,3,5,6-t0tranothylphonol and
measuring T/C. The T/C was 79, where T/C
18 the ratio between the number of mice

with tumors in treated anisals (T) divided

by conttols(C).3‘

The chemical was a potent inhibitor of
sheep vesicular giand prostuglandxn
cyclooxygenase with an 150 of 14 as
compared to the potent inhibitor 2,4,6-

52
tcimethylphenol (Igy = TuM) .



13,

2~Methyl-5-1s0propylphencl

CAS 499~75-2
NI0sH FI11225000

SYNONYMS: 5-isopropyl-o-creosol, 2-hydroxy-p-cymene;
2-p-cymenol; isothymol; o-thymol; 2-(m-hydroxy=-p-
methylphenol) propane, carvacrol

STRUCTURAL
FORNULA:

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHROMIC:

CH3
OH
Hy>ci
CH
1. Oral Rat LDSO is 810 -q/kg.;i';:
2. Oral Cat LDLo is 100 mg/kg.~ "'
3. Oral Rabbit LDLo is 100 ag/kg.33'38 o
4. Intravenous mouse LD;, is 80-100 ;g/;g-
5. Dermal Rabbit LDLo is 2700 mg/kg. "'
(Note: At this dose immediate irritation
was noted. Complete necrosis, sloughing
and scar formation followed. The rabbit
died after 72 hr.)
6. Dermal Rabbit LDg, is greater than
5 gn/kg.39
7. Severe xrritanf to Rabbit dermally ;gt;:
24 hrs. when applied full strength. ™'’
8. Subcutaneous Rabbit LDLo is 1000 mg/
kg . 33,36
33,36
9. Subcutaneous Prog LDLo is 75 mg/kg.



N

13. 2-Methyl-5-igopropylphenol (cont'd) Page 2

OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

1. A maximization test (sensitization) was
carried out on 31 human volunteers at 4%
1n petrolatum. No sensitization react:ions

were not.c-xd.‘0

2. Carvacrol applied to the intact shaved
abdominal skin of the mouse was not
absorbed within 2 hr.39 ‘

3. Carvacrol exhibited papaverine like

antispasmodic action on the isolated small
intestine of the mouae.39

4. Carvacrol exhibited moderate cytotoxic
effects in Hela cells.39

5. Carvacvol was given GRAS status by FEMA in
1965 and 18 approved for Food use by the

FDA. 21CPR 172.515.3°

The chemical 18 a severe irritant to the skin
of rabbits. It is not & human sensitizer. NoO
long term toxicity was tound. However, the
chemical is on the GRAS list (FEMA) and is
approved for food use by the FDA. At levels
of 0.5 ppb, steady state, 1t is not expected
that this chemical would pose a health hazard.



14,

4-tert-butylphencl
CAS 98-54-4
NIOSH §J8925000

SYNONYMS:  p-tert-butylphenol; 4-(1,l-dimethylethyl) phenol;
l-hydroxy-4-tert~butylbenzene

STRUCTURAL

CH
PORMULA: CHJ- ‘; 3 o
CH
3
TOXICITY:

23,33

ACUTE: l. Oral Rat LD 18 5660 mg/kg.
50 42

2. Oral Memmal LDg, is 1500 mg/kq.
3. Dermal Rabbat LD50 is 2520 lg/ltg.‘2
4. Dermal Mammal LDgg is 1580 mg/kg. o
5. Intraperitoneal Mouse LD50 is 78 mg/kg.
6. Applied full strength to intact or
abraided rabboit skin for 24 hr. under
occlusion the chemical was irritating.

33,41

7. The chemical is a severe eye irritant to

tabbits at 454 -9.23'33

8. The chemical is a severe eye Ltritagt‘:hon
a3,

administered for 24 hrs. at 50 ug.
9. One drop of a 23% solution of p-tert~

butylphenol in oil was applied to a shaved
interscapular region of mice for a period
of 12-17 min. Convulsions followed, and

all mice died after 55-180 minutes.

Guinea pigs exhibited dermatitis followed
by an increase of pigmentation of the skin

when treated similarly. Dogs after an
intramuscular dose of 7.5 mg of a 0.5%

solution of p-tert-butylphenol exhibited

decolorization of the hau:.‘6



14,

4-tert-putylphenol (cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

10. In a 5 minute bacterial (Photobacterium

phosphoreum) ECS0 assay, p-t-butyliphenol
reduced to 50% the light output of the
bacterium at a concentration of 0.21
mg/lxtot.‘7 {The toxic end=-point of this
assay is the 50% reducticon in luminescence
of the bacterium).

Several cases of contact leukoderma were
reported from 2 factories in Spain where
the etiological agent was p-tert-butyl-
pl’\onol.‘8

Vitiligo was detected in 54 of 198 men
exposed to p-tert-butylphenol during its
manufacture. Screening for other possible
associated disorders revealed mildly
abnormal liver-function tests in 6
workers, liver biopsy confirmed liver
danage.‘g

Guinea pigs treated dermally for 3 weeks
with a 5% solution of p-t~butylphenol
exhibited mild toxicity and when treated
with a 10% solution exhibited severe
toxicity.so

Fitteen (15) 6 week old male Syrian golden
hamsters were fed a diet containing 1.5%
p-tert-butylphenol for 20 weeks. The
chemical strongly induced hyperplasia and

tumorous leaions in the forosto-ach.51



14. 4

OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

“tert-butylphenol (cont'd) Page 3

5. The evaluation of the prevention of
benzo(a)pyrene forestomach tumor induction
in ;ice was evaluated by feeding 0.03
mmol/gm of 4~tert-butylphenol and
measuring T/C. The T/C was 60, where T/C
18 the ratio between the number of mice
with tumor in treated animals (T) divided
by controls (C).34

1. A maximization test was carried out on 25
human volunteers applying the chemical at
1% 1n petrolatum. No sentization was
observed.43

2. The chemical did not induce mutations 1in
the Ames Test, with or without microsomal
oxidation, did not induce gene conversion
in yeast or chromosowe damage in RL4
cells.45

The chemical 18 a skin and severe eye irritant
to rabbits. Dermally (23% solution) 1t was
lethal to mice. Leukoderma and Vitiligo were
reported i1n humans exposed to the chemical
during its manufacture or formulation. The
chemical is toxic orally to hamsters but at
high doses. The chemical 18 not a human
sensitizer and 1s not a mutagen. Long term
data are lacking but 1t would be expected that
the chemical would not be a health hazard at a
steady state level ot 0.5 ppb.



15. p=-sec-butylphenol

CAS 99-71-8
NIOSH $J8924000

SYNONYMS:  4-sec-butylphenol; 4-(l-methylpropyl) phenol

STRUCTURAL ~ OH3CH~gy oH
PORMULA: cH,
TOXICITY: .

/x9.%
ACUTE: 1. Intraperitoneal Mouse LDy, is 66 mg/kQ.

9
- K L]
2. Intravenous Mouse LDgg is 40-60 mg/kg

3. Moderately toxic via the oral route.

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



p-1s8obutylphenol

CAS 4167-74-2
NIOSH

SYNONYMS:  4-1sobutylphenol; 4-(2-methylpropyl)phenol

CH
3
STRUCTURAL
FORMULA: JFHCH, OH
CH
3
TOXICITY: No Citations Found
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



17. p-butylphenol

CAS 1638-22-8
NIOSH §J8922500

SYNONYMS: 4-n-butylphenol

STRUCTURAL CH3CH2CHZCH2 OH
PORMULA:
TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC: 1. The Dermal TDLo to mice was 3840 ng/kg

when the chemical was administered tor
22
12 weeks intermittantly.

OTHER HAZARDS
AND OBSERVATIONS:



18. m-tert-butylphenol

CAS 585-34-2
NIOSH

SYNONYMS : 3=(1,1-dimethylethyl)phenol;
3-hydroxy-l-tert-butylbenzene

T
CH.~C-CH
STRUCTURAL 3
FORMULA:
OH
TOXICITY: No Citations Found
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



19.

m-butylphenol

CAS 4074-43-5

NIOSH

SYNONYMS: 3-butylphenol

CHJCHzﬁHZCH

STRUCTURAL
FORMULA:

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:

2

OH

No Citations Found



W  20. o-tert-butylphenol

CAS 88-18-6

NIOSH

SYNONYNMS: 2-(1,l-dimethylethyl)phenol; 2-tert-butylphenol.

STRUCTURAL
FORMULA

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC:

CH
1 3

The effect of the chemical on pulmonary

toxicity was measured by intraperitoneal
admini.cration to mice at a dose of 2.27
mmol/kg. At sacrifice after 4 days, no

significant signs of toxic effects were

nocod.11

The prevention of benzo(a)pyrene
torestomach tumor induction in mice was
evaluated by feeding 0.03 mmol/gm o=t~
butylphenol and measuring T/C. T/C was
60, where T/C 18 the ratio between the
number of miCe with tumor 1in treated

34
animals (T) divided by controls(C). The

chemical, by comparison, did inhibit
benzo(a)pyrene-induced neoplasia.



(%

20.  o-tert-butylphenol (cont'd) Page 2

OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

1. The chemical was a moderate inhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an 150 of 56 as
compared to the potent 1inhibitor 2,4,6-
trimethylphenol (I50 = 7uM).52

2. The chemical was administered at 42
nmol/kg of diet to fémale mice to evaluate
1ts effect on its ability to induce 1n
vivo changes in hepatic monooxygenase and
detoxication enzyme activities, and to act
as monooxygenase 1nhibitors when added 1in
vitro. The chemical did not induce
cytochrome P-450 or monoxygenase activity,
but increased GSH transferase activity 2
fold.>3

Long term studies are not available. The
chemical had no acute eftects on the lung, ise
a prostaglandin monooxygenase inhibitor, and
does induce detoxifying enzymes in mice. It
somewhat prevents benzo(a)pyrene torestomach
tumor induction in mice. The data is very
limited, but even so, it would not be expected
that at a steady state level of 0.5 ppb the
Chemical would pose a health hazard.



4l.  o-sec-butylphenol

CAS 89-72-5
NIOSH

SYNONYMS:  2-gec-butylphenol, 2-(l-methylpropyl)phenol

[CH,CH
MK
STRUCTURAL CH,
FORMULA;
OH
TOXICITY:

33,45
ACUTE: l. The Oral Rat LDy, is 2700 mg/kg. '

2. The Intravenous Mouse LDg, 18 60-80
.g/“g_8,9,33

3. The chemical was severely irritating
dermally to the rabbit at 500 mg/kg after
24 hrs. 3344

4. The chemical was severely irritating to
the eye of the rabbit at 50 ug after 24

nrn.33"‘

SUBCHRONIC
AND CHROMIC:

OTHER HAZARDS ‘

AND OBSERVATIONS: l. The chemical was a moderate 1nhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an 150 of 52 as
compared to the potent inhibitor 2,4,6-

52
trimethylphenol (150 = JuM).
2. The chemical was negative in the
Salmonella typhimuirium assay both with

and without microsomal activation.
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o-butylphenol

CAS 3180-09-4
NIOSH §J8922500

SYNONYMS:  2-n-butylphenol

CH,CH,CH,CH

27"
STRUCTURAL
PORMULA: OH
TOXICITY:
ACUTE:

SUBCHRONIC
AND CHRONIC: 1. The Devmal Mouse TDLo was 3840 mg/kg when

administered for 12 weeks

xntarmittantly.zz

OTHER HAZARDS
AND OBSERVATIONS:



23,

2-propylphenol
CAS 644-35-9
NIOSH SM8600000

SYNONYNMS ; o-propyphenol

STRUCTURAL
PORMULA:

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC:

CH2CHaCN3

OH

Oral Rat LD52 18 approximately 500~-514
mg/kg.33'5" 7

The chemicai 18 cited by Aldrich to be
toxic and 1rr1tatxng.55

The chemical administered in chronic,
subacute doses to rats decreased
erythrocyte number and hemoglobin, and
also i1mpaired the tunctional activity 026
the liver (sliightly) and thyroid gland.
Ocral adaministration of 1/5 LDg, to rats, 6
times a week for 60 days, had littie or no
effect upon liver polygonal cells and no
effect on liver enzymes in the hyalo-
plaan.57

Oral administration of 0.2, 2 or 20 mg/kg
to rats daily for 6 montha produced dose
dependent histological and histochemical
changes in the liver, kidneys, spleen,
thysus and adrenals. Adverse effects were

also observed on the immune system.
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OTHER HAZARDS

AND OBSERVATIONS:

HEALTH

ASSESSMENT:

4. The chemical was a moderate inhibitor of
sheep vesicular gland prostaglandin
cyclooxygenase with an I50 of 71 as
compared to the potent inhibitor 2,4-6-

52
trimethylphenol (Igq = TuM) .

Subchronic oral doses, at high levels,
produced liver toxicaty. The data 18 very
limited; however, the levels used which
produced the toxicity were higher than would
be encountered through exposure to a steady
state level of 0.5 ppb. It is not expected
that this chemical would be a health hazard.



24.

J=propylphenol

Cas 621-27-2
NIOSH

SYNONYMS: m-propylphenol

CH30H2CH2
STRUCTURAL
FORMULA; OH
TOXICITY: " No Citations Found
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



25. 4-propylphenol

CAS 645-56~7

NIOSH SM8610000

SYNONYMS;

STRUCTURAL CH. CH..CH ok
FORMULA; S R A

TOXICITY:

33,54
ACUTE: 1. Oral Rat LDy, is 500 mg/kg.” "’

2. The chemical 1s cited by Aldrich to De

toxic and 1rr1tat1nq.55

SUBCHRONIC
AND CHRONIC: 1. The chemical administered in chronic,

subacute doses, to rats decreased
erythrocyte number and hemoglobin and also
impalred the tunctional activity of the
liver and thyroid gland.56
2. Oral administration of 1/5 LDg, to rats, 6
times a week for 60 days, inhibited the
functioning of the liver polygonal cells
but had no effect on the liver enzyses in
the hyaloplaau.57
3. Oral administration of 0.2, 2 or 20 mg/kg
to rats dai1ly for 6 months produced dose
dependent histological and histochemical
changes 1n the liver, kidneys, spleen,
thymus and adrenals. Adverse effects werse

54
also noted on the immunological systea.
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OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

Subchronic oral doses, at high levels,
produced liver toxicity. The data 18 very
limited; however, the levels used which
produced the toxicity were higher than would
be encountered through exposure to a steady
state level of 0.5 ppb. It is not expected
that this chemical would be a health hazard.



2-isopropylphenol

CAS 88-69-7
NIOSH SL5900000
SYNONYMS: o-1sopropylphenol, 2-( 1-methylethyl }phencls
o-cumenol
CH

N H,CH3
STRUCTURAL
PORMULA: ol
TOXICITY:

ACUTE: 1. The lntravenous Mouse LD50 is 100-120
ng/kg.9
5%
2. Listed by Aldrich as toxic.
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



27. J-isopropylphenol

CAS 618-45-~1
NIOSH SL5800000

SYNONYMS: m-cumenol, m-isopropylphenol;
3-(l-methylethyl) phenol

CH

3
STRUCTURAL CH
PORMULA: 3

On

TOXICITY:
, 58
ACUTE: 1. Oral Mouse LDso is 1630 mg/kg.

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



28.

4-1sopropyiphenocl

CAS 99-89-8

NIOSH SL5950000

SYNONYMS: p~isopropylphenocl

STRUCTURAL CH

FORMULA:
CH

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:

—CH

12 =
.

OH

33,58
Oral Mouse LD , 18 875 mg/kg. '

Intraperitoneal Mouse LDg, 18 250
mg/kg.33'59
Intravenous Mouse, L050 18 40-60
mg/kg. 33



2,4,5-trimethylphenol

CAS 496-78-6
NIOSH
SYNONYMS:
iy
STRUCTURAL CH o
FORMULA: 3
CH,
TOXICITY:
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS: 1. Tesated quantitatively against Salmonella

typhimuirium (TA98) and was negative as a
mutagen but was tox1cC at 30 umol/plate.

2. Toxic to Ascites sarcoma BP8 cells in
vitro, 88% at 1 -H.‘ (This test 18 an
immunological cytotoxic test systes
measuring inhibition of cell growth by

chemicals.)



30. 2,4,6-trimethylphenol

CAS 527-60-6
NIOSH

SYNONYMS : Mesitol

CH 3
STRUCTURAL CH OH
FORMULA: 3
CH3
TOXICITY:

ACUTE: 1. The 24 nhr. IC50 (Immobilization
Concentration for 508 of daphnids) was
found to be 0.20 -nol/lxtor.z

2. The effect of the chemical on pulmonary
toxicity was measured by intraperitoneal
administration to mice at a dose of 2.27
mmol/kg. At sacrifice after 4 days,
signiféicant decrease 1in body weight was
noted but there was no effect on lung

woxght.ll

SUBCHRONIC
AND CHRONIC: 1. Ten Male Sprague-Dawiey rats were

administered 5.44 mmol/100g of feed for
3 weeks. The chemical did not induce

hemorrnagxng.6°

OTHER HAZARDS _
AND OBSERVATIONS: 1. The chemical was highly inhibitory to

sheep vesicular gland prostaglandin
cyclooxygenase with an I50 of 7 uM.
Inhibition of arachidonate induced
platelet aggregation was greater than for



30. 2,4,6-trimethylphenol (cont'd) Page 2

HEALTH ASSESSMENT:

indomethacin when assayed using a 2 min

preincubation of inhibitor with

plateleta.52

2. The chemical was tested against female
Albino guinea pigs in the Guinea pig
Maximization Test and was found to be a

weak sonnxtizer.lG

3. Tested quantitatively against Salmonella
typhimuirium (TA98) and was negative as a
mutagen but was toxic at 30 unol/plate.19

4. Toxic to Ascites sarcoma BP8 cells 1in
vitro, 81% at 1 o, 4 (This test .3 an
immunological cytotoxic test system

measuring inhibition of cell growth by

chemicals.)

There was no long term data tound. Oral
feeding to rats did not result in hemor-
rhaging. The chemical was highly inhibitory
to prostagiandin cyclooxygenase and was also
shown not to be a mutagen. The data 1is very
limited but from the levels evaluated it is
not expected that the chemical will be a
health hazard at a steady state level of
0.5 ppb.



31. 2,4-d1-tert-butylphenol

CAS 96-76-4
NIOSH $K8260000

SYNONYMS:  2,4-b1s(l,l-dimethylethyl} phenol

CH
CH-C-BHJ

STRUCTURAL ?HJ

|

Cl'l3
TOXICITY:

ACUTE: l. Intraperitoneal Mouse LDSO 18 25
2. Intravenous Mouse LD50 1s 100-120

3. Effect of the chemical on pulmonary
toxicity was measured by intraperitoneal
administration to mice at 2.27 mmol/kg.
The chemical had no effect on body weight
or lung weights at sacrifice after 4 days

dosmg.11

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS -
AND OBSERVATIONS: l. Five week-old female rats were adminis

tered the chemical in the diet at 0.5% for
6 days. Significant enlargement of the
liver, a significant increase 1in
cytochrome P-450 and significant increases

oted 61
1n monooxygenase activities were n



32.

2,6-di-tert~butylphenol

Cas 128-39~2
NIOSH SKB8265000
SYNONYMS ;
STRUCTURAL
PORMULA ;
TOXICITY;

ACUTE: ],

3.
SUBCHRONIC

AND CHRONIC: 1.

CH
QH—O£H3

OH

CHj~?-CH

CH

3
J

Oral Mouse LD50 is8 120 -g/kg.63
Intravenous Mouse LDy 13 120 mg/kg.
The effect of the chemical on pulmonary
toxicity was measured by intraperitoneal
administration to mice at a dose of 2.27
mmol/kg. At sacrifice after 4 days, no
Signiticant signe of toxic effects werse
noted. 1!

9

The evaluation of the prevention ot |
benzo(a)pyrene forestomach tumsor induction
1n ®1ce was evaluated by feeding 0.03
mmol/gm of 2,6-di-tert-butylphenol and
measuring T/C. The T/C was 52, where T/C
18 the ratio between the number of mice
with tumors in treated animals (T) divided
by tho controls (C).3‘

Ten Male Sprague Dawley rats were
administered 5.44 mmol/100g of feed for 3
weeks. Two animals died. Hemorrhages 1in
the epididymus, muscle, thymus, pleural



32, 2,6-di-tert-butylphenol (cont'd) Page 2

cavity, cranial cavity, and submaxillary
lymph node were noted, and intragastric
blood pooling was also noted.6°
3. Hepatotoxicity of the chemical vwas
evaluated by oral administration of 3.18
mmol/kg to mice in combination with two
doses of buthionine sulfoximine (a
Glutathione inhibitor). HNo evidence of
hepatotoxicity was noted by measurement of
Serum Glutamic Pyruvic Transaminase or

liver calciun.62

OTHER HAZARDS
AND OBSERVATIONS: 1. The chemical did not induce mutations 1in

the Ames Test, with or without microsomal
oxidation, did not induce gense conversion

1n yeast or chromosome dasage 1in RL,
cells.‘s

2. The chemical was administered at 42
nmol/kg of diet to female miCe to evaluate
its effect on its ability to induce in
vivo changes 1n hepatic monooxygenase and
aetoxication enzyme activities and to act
as monooxygenase inhibitors when added in
vitro. The chemical caused a marked
increase in liver weight, doubled
cytochrome P-450 levels, induced a 5 fold
increase in hepatic glutathione
transferase activity and was found to be &

relatively moderate protoctot.53
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HEALTH ASSESSMENT:

4. The chemical markedly increased the
activity of cholinesterase in the plood of
rats and mice at 1/3 the LDSO' In 1n
vitro studies the chemical stimulated the
activity of cholinesterase.63

5. The ability to 1nduce drug metaoolizing
enzymes was evaluated 1n rats at 150
mg/kg/day for 7 days. The chemical had no
effect on liver weight or enzyme

activitiea.65

No evidence of hepatotoxicity was found 1in
oral administration to mice. Short term
administration to rats resulted in mortality
and toxic effects. The chemical when fed to
mice does markedly induce detoxifying enzymes.
The chemical was not a mutagen. The chemical
at 0.5 ppb steady state would not be expected
to be a health hazard.



33, 2,6~di-sec-butylphenol

CAS 5510-99-6
NIOSH
SYNONYMS ;
CH,.CH
CHyC ™23
STRUCTURAL
FORMULA: O
H
PR
CH3 (:HZGH3
TOXICITY:

33,44
ACUTE: l. The Oral Rat LDg, is 1320 mg/kg. !

2. The Intraperitoneal Mouse LDg, 18 25
mg/kg.26

3. The Intravenous Mouse LDSo 18 60
ug/kg.9'33

4. The chemical is a severe skin irritant “
when applied to the rabbit for 24 hours.

5. The chemical 1is a severe eye irritant when
applied to the rabbit eye at 50 ug for 24
houts.33"‘

6. The eftect of the chemical on pulmonacy
toxicity was measured by intraperitoneal
administion to mice at a dose of 2.27
mmol/kg. At sacrifice atter 4 days, no
signitficant signs of toxic effects were

noted.ll

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



33. 2,6-di-sec-butylphenol (cont'd) Page 2



M.,

O-octylphenol
CAS 949-13-3
NIOSH
SYNONYMS ;
STRUCTURAL
FORMULA;
TOXICITY:
ACUTE: l.
SUBCHRONIC

AND CHRONIC:

H2( CH2 )GCH

OH

No toxicity data was found on the ortho
derivative. However, Roha and Haas
reports that-"there is no acute oral L050
for octyl phenol.® Purther-"octyl phenol
in a neat or diluted state is a severe,
rapid acting irritant to the eyes of
rabbita. Octyl phenol has an extremsely
low vapor pressure at room temperature,
therefore, the likelihood of toxic effects
by inhalation is remote. No chronic .
inhalation studies have been carried out.
It should be noted that the octyl phenol
supplied by Roha and Haas is 90%
monosubstituted, of which 98% is the
para-isomer with the remainder being the

ortho-xsonor.s‘
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OTHER HAZARDS
AND OBSERVATIONS:



35.  2,4-di1-tert-butyl-5-methylphenol

CAS 497-39-2

NIOSH

SYNONYMS: 2,4-b18(1l,l-dimethylethyl)=-5-methylphenol

STRUCTURAL
PORNULA:

TOXICITY:

ACUTE:

SUBCHRONIC
AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:

CH.-

CH
3
CHy=C-CH,
CH
¢ OH
]
CH

CH

33,38
Oral Mouse LD50 18 1420 mg/kg.” "'’

Not significantly 1rritating to}:lbbxt
skin at 4.5 gm/kg after 24 hrs.

The chemical was “"dangerously® irritating
to the mucous surface of the rabbit eye at

38
40% in ethylene glycol after 72 hrs.

The ability to induce drug metabolizing
enzymes was evaluated 1n rats at 130
mg/kg/day for 7 days. The chemical
significantly increased the conccnttz;ion
of aminopyrine demethylase activity.



36. 2,4-d1-:ert-bucyl-é-mechylphenol

CAS 616-55-7
NIOSH
SYNONYMS :
g
CH3--C-CH3
STRUCTURAL GH
FORMULA: CHJ— ¢ OH
CH
3
CH3
TOXICITY:
ACUTE;
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS: l. The ability to induce drug metabolizing

enzymes was evaluated in rats at 150
mg/kg/day for 7 days. The chemical

significantly increased liver uotg:t and
aminopyrine demethylase activity.



37. 2,6-d1-tert-butyi-4-methylphenol

CAS 1286-37-0

NIOQSH GO7875Q00

SYNONYMS: Butylated hydroxytoluene; 2,6-di1-tert-butyl-p-
creosol; 2,6-di-tert-butyl-l-hydroxy-4-methylbenzens;
4-methyl-2,6-di-tert-butylphenol; 4-hydroxy-3,5-di-terct-

butyitoluene

K
STRUCTURAL CH-S-&"
PORMULA: 3 3

CH3 OH

CH3— (Ii- CH3

TOXICITY: CH,

ACUTE: 1. Oral Rat LDgy 18 890 ag/kg. 3388 (Also

reported to be 1700 mg/kg tor female rats
and 2000 mg/kg for male rats.’z)
2. Oral Mouse LDgg, is 1040 -g/kg.33'3a (Also
reported to be 2400 mg/kg for male
aice.’d)
3. Oral Cat LD50 is 940 mg/kg.
4. Oral Rabbit LDso is 2100 mg/kg.
5. Oral Guinea Pig LDg, 18 10,700 mg/kg.
6. Intraperitoneal douse LDLoO 18 250 mg/kg-.
7. The chemical was moderately irritating to

3N
rabbit skin at 500 mg after 48 nrs. '

33,69
33,69
33,69

8. The chemical was severely irritating ¢o
the eye of the rabbit at 100 mg after 24
ne.33.44

9. The chemical 1s a mild human skin irritant
at 500 mg after 48 nrn.33'71
10. Maximum acceptable daily intake for man is

0.0 to 0.5 ng/kg.72



37.

2,6-di~tert-butyl-4-metnylphenol (cont'd) Page 2

SUBCHRONIC
AND CHRONIC:

1. Rata were administered the chemical at

0.05 to 1.35% 1n the diet tor 110 days.
Weight gain waa inhibited i1n groups
recelving the 1.35% concentration.
Increases 1n liver weights and thyroid
gland and histological changes in kidney
and liver appeared concentration
dopendont.73
Administration of 0.0125 to 0.8% of the
chemical in the diet to rats for 25 weeks
produced dose-dependent increases in the
liver and caused some histological changes
in the liver and kidney.75

The chemical was administered to rats DYy
gavage at doses of 0, 25, 250, or 500
mg/kg/day for up to 28 days and also at
daily doses of 1000 and 1250 mg/kg for up
to 4 days (sublethal dose). The sublethal
dose 1induced centrilobular necrosis wathin
48 hr., whereas atter 7 to 28 days for the
other doses, in a dose related fashion,
hepatomegaly and at the highest dose
progressive periportal hepatocyte necrosis
were noted. The persistent and active
nature of the lesiong in rats dosed with
500 mg/kg for 28 days combined with
evidence ot cell damage at doses
equivalent to those associated with



37.

2,6-d1-tert-butyl-4-mechylphenol (cont'd) Page 3

hepatic tumors (250 mg/kg) suggests that
chronic liver cell damage may be involved
in their eticlogy. There 1s no evidence
that the chemical causes liver damage at a
dose level of 25 mg/kg/day. This 18
several hundred times higher than norsal
human intako.79
No increase in reiative liver size and
only moderate proliferation of the smooth
endoplasmic reticulum of infant and
juvenile monkeys was observed when the
chemical was administered at 500 mg/kg/day
for 1 month.83
Male and female mice were administered 0,
5, 16, 20 or 30 mg of the chemical in DMSO
topically 3 times weekly for 4 weeks.
Between the 4th and 8Bth day resplratory
distress with mortality was noted. At
autopsy, congestion and eniargement of the
lung were found. Eftects were ROL®
pronounced in female mice. MNo pulmonary
alterations were observed in Syrian golden
hamsters or rats exposed to the chemical
by dermal application 3 times weekly for 4
weeks at a dose of 480 mg i1n hamsters or
240 mg in rats.86
Rats were administered the chemical
intraperitoneally at 640 and 1024 mg/kg
once daily for 7 days. Mean body weights
were all lower than controls after 7 days.
Plasma prothrombin indexes were depressed.

Congestion and edema were observed.
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7. Groups of 57 male and female Wistar rats
were fed 0.25 or 1% of the chemical in the
diet for 104 weeks. Treated rats of both
8éxeés exhibited reduced body weight gain,
relative spiven weight and white blood
cell count while in males there was aiso a
reduction in serum triglyceride. No
significant histological changes were
noted i1n the liver or haematopoietic
Systea to explain the observed increased
relative liver weight and total blood
cholesterol in both sexes. Tumors were
found in the liver, pancreas, mammary
glands, uterus, pitustary gland and
adrenal gilands but the incidence was not
different from controls. No carcinogenic
effect of the chemical was oburvod.76

8. Rats and mice were fed the chemical in the
diet at either 3000 or 6000 ppm for 105
weeks (rats) or 107 to 108 weeks (mice).
Alveolar carcinomas or adenomas occurred
in female mice in the low dose group. Mo
signiticant tumor incidence was noted 1in
either male or female rats over controis.
The chemical was concluded not to be
carcxnogonxc.77

9. Mice received intraperitoneal injections
of the chemical for 8 weeks and were
sacrificed at 24 weeks after the first
injection., At a total dose of & ga/mouse
the chemical was not considered to be

carclnogenxc.7‘
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OTHER HAZARDS
AND OBSERVATIONS:

10. Mice veére orally administered the cheamical

11,

12.

i3.

l-

at 1% and 2% in the diet of B6C3F) micCe
for 104 weeks. In male mice adainistered
the chemical the incidence of either a
hepatocellular adenoma or a focus of
cellular aiteration in the liver increased
with dose. It was concluded that the
chemical was tusorigenic in the liver of
BGC3Fl male nxco.78
The chemical enhanced the effect on mouse
lung tumor development when administersd
with urethan or J-nechylcholancnrcno.so
The hepatotoxicity of rats fed 2-acetyl-
aminofluorene was greatly inhibited when
the diet was supplemented with 0.5% of the
chemxcal.al

The chemical inhibited i1n a dose dependent
manner the hepatocarcinogenesis of

2
concurrently fed N-2-fluorony1.co:au1dc.8

The chemical was nonmutagenic when tested
against male and female rats and micCe 1n
Salmonelia and mammalian cell assays.s"ss
Pregnant mice were fed the chemical in the
diet at 0.5% (w/w) throughout pregnancy.
Effects on cholinesterase and 180enzymes
were noted in the brains of newborns.
There were behavioral effects noted over

controls at 30 days of age: sleep,



37.

2,6-di-tert-butyl-d-methylphenol (cont'd) Page 6

4.

aggression, exploratory cetiex and &
reduction in weight. The TDLo was given
as 12,600 ng/kg. >

The chemical was fed to mice at 0.1 and
0.5% 1n the diet thecoughout pregnancy. At
0.1% ot the diet the chesical had no
effect on the reproductive capacity of the
-1cc.92
The chemical was administered at

500 mg/kg body weight/day in the diet of
Fo male and fesale rats fros 6 weeks of
age until weaning of the F, (12 week
growth, gestation period and lactation
period). This way the F, animals werse
dosed via the placenta, milk and diet tO
21 days of age. Decreased weight gain 1in
both F, and F; were noted. Effects on F,
occurred mainly during the lactation
period; visual and audicory. locomotor
coordination and soEe developaental
effects were notod.93
The effects of the chemical were examined
1n rats fed the chemical throughout their
development at levels of O, 0.125, 0.25 or
0.5% (w/w) in the diet. The chemical at
0.5% reduced the body weights of dams and
offspring during early developwent and
increased offspring mortality. Eyelid
opening, surface-righting and limb-
coordination 1n swimming in sales were
among the neurobehavioural characteristics
affeccodaa The LDLo was reported to pe 18

gm/kg in this -tudy.33
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2,6-di~tert-butyl-4-methylphenol (cont'd) Page 7

HEALTH

ASSESSMENT:

6. The chemical was 1dentified 1n core blood
of an infant with a lumbosacral

meningomyelocele.89

The chemical is acutely not very toxic but is
moderately irritating to the skin and severely
ircitating to the eye of the rabbit and i8

also a human skin irritant. The maximum
acceptable daily intake for humanse 18 0.0 tO
0.5 mg/kg. Subchronic studies 1in mice and

rats exhibited liver toxicity and possible
tumor formation. At dose levels of 23 mg/kg/
day for 28 days, no liver damage was noted.
This level 1s several hundred times nigher
than would normally be ingested. In monkeys
no severe liver toxiclity was observed when
administered 500 mg/kg/day for 30 days. While
toxicity was observed in the mice, the
chemical was not found to be carcinogenic when
administered to mice at 0.25 or 1% of the diet
for 104 wks or intraperitoneally for a total
dose of 6 gm/mouse. Yet, 1N another chronic
study the chemical was found to be
carcinogenic 1n the liver of male mice at a
dose of 2% of the diet. In reproduction
studies 1n rats and mice, effects on offspring
were noted but only at very high doses.
Therefore, based upon the data and the fact
that the ADI is 0.5 mg/kg, at a level of 0.5
ppb, steady state, the chemical would not be
expected to be a health hazard.



38.

\_
CAS 4130-41-1
NIOSH
SYNONYMS 1
PORMULA s 3
TOXICITY:
ACUTE:
~ SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS: 1.

2,6-di-tert-butyl-d-ethylphenol

CH.~C-Ch
CH

Hepatotoxicity of the chemical vwas
evaluated by oral administration of 3.18
mmol/kg to mice in combination with two
doses of buthionine sulfoximine (a
glutathione inhibitor). Marked increases
in both Serum Glutamic Pyruvic
Transaminase and liver calcium are noted.
The chemical causes liver injury but does
not cause lung toxxcxty.62

The ability to induce drug setabolizaing
enzymes was evaluated 1in rats at 150
mg/kg/day for 7 days. The chemical
significantly increased liver weight,
activity of hexobarbitone oxidase and

65
aminopyrine demethylase activity.

the



39.

2,6-bis(l,l-dimethylpropyl)-4~methylphenol

CAS 56103-67-4
NIOSH
SYNONYMS :
CHJ\ /CH3
C-C}{2CH3
STRUCTURAL CH3 CH
PORMULA;
/(:;CNZCR:3
CH3 CH3
TOXICITY: No Citations Found
ACUTE:
SUBCHRONIC

AND CHRONIC:

OTHER HAZARDS
AND OBSERVATIONS:



40.

2,4,6-tri~tert-putylphenol

CAS 732-26-3
NIOSH
SYNONYMS:  2,4,6-tris(l,l-dimethylethyl)phenol
s
STRUCTURAL CHy= iy
PORMULA 3 CHy
|
cu3-<‘: OH
(2H3
cuj-cl:-cn3
CH,
TOXICITY:
ACUTE: 1. The effect of the chemical on pulmonary
toxicity vas measured by intrapecitoneal
administration to mice at a dose of 2.27
smol/kg. At sacrifice after 4 days, no
significant signs of toxic effects wers
nor.ed.u
SUBCHRONIC

AND CHROMIC: 1. The evaluation ot the prevention of

benzo(a)pyrene forestomach tumsor 1nduction
in mice was evaluated by feeding 0.03
amol/gm of the chemical and measuring T/C.
The T/C was 123, where T/C 18 the ratio
between the number of mice with tusors in
treated animals (T) divided by the
controls (C).3‘

2. Ten Male Sprague Dawley rats vere
administered 5.44. mmol/100gm of feed for
3 weeks. No deaths, and no hemorrhagic

effects were notod.‘o
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OTHER HAZARDS
AND OBSERVATIONS:

HEALTH ASSESSMENT:

Hepatotoxicity of the chemical vas
evaluated by oral administration of 3.18
mmol/kg to mice 1n combination with two
doses of buthionine sulfoximine (a
glutathione inhibator). No evidence of
hepatotoxicity was noted by measurement of
Serum Glutamic Pyruvic_Tran-aninano cr
liver calcxun.62
The toxicity of the chemical was evaluated
on rabbits, rats and guinea pigs. The
chemical was found to be able to penetrate
intact skin and caused minor changes in

the a~tivity of the nervous systes along
with changes in the kidneys and mucosa of
the small 1ntos:1nc.66

Five week-old female rats were
administered the chemical in the diet at
0.5% for 6 days. Significant enlargesent
of the liver and a significant increase in
cytochrome P-450 were noted. A 10 told
increase 1n mOnooxygenase activities vwas

nocod.61

No mortality, toxic effects or hopatotoxxcitv
were noted when the chemical was adlxnlstOIOd

to rats or mice in short term studies. The
chemical significantly induced detox1fying

enzymes when administered to rats. The
chemical would not be expected to be a health

hazard at a steady state level of 0.5 ppD.
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