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SYNOPSIS

This report presents the available scientific and technical
information on the 20 priority compounds and identifies health hazards
which may be associated with workplace exposure. Previous reports
desceribed the 1literature sources of nitrogenous compounds and the
criteria used for selection of secondary aliphatic monoamines to serve as

candidates for possible inclusiem in a document.

Using those sources listed on page 1 of our report of September 20,
1979, this report expands the compound selection to include additional
substitutions on the alkyl chain, such as halides, methoxy, and the
benzene ring one or more carbons removed from the nitrogen atom. The
additional compounds are included in Appendix II as Group D and Group T.
Group D includes five drugs for which occupational exposure estimates
exist: epinephrine, ephedrine, igsoprenaline, phenylephrine, and
methoxyphenamine.

In addition to Groups D and T the scope of this report includes a
Priority Group of 20 secondary aliphatic wonosmines. These were
designated on the basis of toxicological and occupational hazard survey
exposure data, and are produced in relatively large quantities for a
wultitude of uses. Nine additional groups of compounds are included in
this scope. These compounds fall into discrete groups with common
elements such as similar manufacturing processes, non-amine functionm,
alkancl-amine function, etc. All compounds considered for inclusion in
the scope of this report are presented in Appendix II.

The literature indicates important biological effects from exposure
to Priority Group amines. Animal experimentation has shown that alkyl
amines not only remove skin lipids but also break down the complex skin
barrier to allow other materials to enter. Diethylamine has been shown
to break down the red blood cell membrane. Hypoglycemia and a lowering
of blood pressure has also been observed in animals. Heart lesions and
arterial enzyme changes have been associated with diallyamine.
Dicyclohexylamine is a suspected carcinogen and dimethylamine may be
mutagenic. ' )
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Seven of the 20 amines considered in this report are identified in
the National Occupational Hazard Survey. According to this survey, an
estimated total of 741,882 people are exposed to these seven amines in
their workplace. Dibutylamine, with an estimated exposure of 526,531

workers in 118 occcupations, exhibits the largest single exposure, and

~ N-Ethyl-cyclohexylamine, with an estimated 252 workers in 4 occupations,

exhibits the smallest exposure of the 7 reported priority compounds.
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I. EXTENT OF EXPOSURE AND ERVIRONMENTAL DATA

Introduction

Each priority group compound discussed in this report is listed with
three common index numbers, their Wiswesser line notation, their Chemical
Abstract Service Ninth Collective Index name, and their standard
abbreviation in Table I-1, The compounds in this table, as in most other
tables within this report, are presented in order of increasing molecular
weight and, in the case of isomeric compounds, in order of increasing

molecular complexity (ie, "n=-" before "iso-" before "sec-").

Chemical and Physical Properties

The chemical and physical properties of the 20 priority compounds
have been compiled and are presented in Table I-2. By examining Table
I-2 certain properties common to and characteristic of all the priority
compounds can be recognized, These common properties include a
relatively high pKa value that indicates the amines'listed are strongly
basic. This explains in part why secondary aliphatic amines act as

strong irritants to the eyes, skin, and respiratory passages,

Another trait exhibited by the chemicals in Table I-2 is their
characteristic fishy, ammoniacal ordor. This odor is most pronounced in
the lower molecular weight amines, and tends to decrease in intensity

with increasing molecular weight.

As indicated by their melting points, all of the amines in the
priority group with less than seven carbons in their side-chains, with
the exception of dimethylamine, exist as liquids at room temperature.
Dimethylamine, the smallest secondary amine, exists as a gas in its pure
form. The amines with seven or more carbons in their side-chains exist

as solids or semi-solids at room temperature,

Of all the properties presented in Table I-2, excluding the pKa,
those which are most closely related to the chemical health hazards posed

by these compounds are the boiling peint and vapor pressure, These two
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properties together determine the volatility of a compound. When dealing
with secondary amines that are known to give off irritating vapors, the
volatility of the amine is of major concern. Because volatility is
greater in chemicals with low boiling points and high vapor pfessures,
the lower wmolecular weight asmines and the amines with branched

side~chains pose a greater hazard of vapor-caused irritatiom.

Properties related to fire and explosion hazard include the
flashpoint, auto-ignition temperature, and limits of flammability of
chemical compounds. These properties, along with the NKational Fire
Protection Association's "Fire Hazard Classifications" for flammability,
reactivity with water and health-risk, {N00733), are presented in Table
I~3, When one is dealing with compounds that liberate flammable or
explosive vapors, vapor pressure and vapor density are properties that
should also be considered. Compounds of this sort, which have high vapor
pressures, pose a greater danger than those with low vapor pressures.
Also, if the flammable/explosive vapor given off is dense, it has a
tendency to migrate along ground level away from its source. If the
vapor travels to a site of potential ignition, there 1is danger of
flashback, resulting in a fire or explosion at the fumes' source.

Production and Economic Trends

The US manufacturers of 17 of the 20 priority compounds are listed
in Table I-4, along with the compounds’ known total production amounts
for the past four years. The three compounds for which no US producer
could be identified are diheptylamine, di-(2-ethylhexyl)amine, and
ditridecylamine. The fact that no producers for these compounds were
found in the sources used to prepare this table does not necessarily mean
that these compounds are not produced in the United States. According to

Chem Sources U.S.A. informatien on manufacturers identified by the text,

"It should be recognized that this information is generally for volume
producers of a particular product, and that there may be other producers
who muflctut;e pilot or research quantitites and thus are not designated
as a producer” (N00928). The compounds listed in the Directory of

Chemical Producers "represent only chemicals produced in commercial

quantities (ie, exceeding 1,000 pounds or. . . $1,000 in value annually)"
(N00B98).
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Data on produc:icm quantities of specific compounds were collected
from the Chemical Economics Handbook (NO0904), the International Trade

Commission's publication Synthetic Organic Chemicals, United States
Production and Sales, 1977 (N00599), and the Amines section of the
Kirk-Othmer Encyclopedia of Chemical Technology (N00807). Future
additions to this section of Table I-4 will be made as soon as the 1978

edition of the ITC's Synthetic Organic Chemicals is available.

Four types of data have been accumulated thus far on the subject of
distribution patterns. The geographic locations of the producing
companies are included in the footnotes of Table I-4. (Note that the
location given is that of the company's headquarters, and not necessarily
that of the actual producing facility.) The known distributors of each
priority group compound are listed in Table 1-5. The types of industries
utilizing some of the priority group compounds are identified by their
standard industry codes in Table I-7. Finally, occupations in which

human exposure to the priority amines occur are listed in Table I-8,

Uses

The known uses of 13 priority group compounds are compiled in Table
I-6. Specific uses have not been identified for ECHA, DSBA, DIAA, DHA,
D7A, DOA, and D13A. Of these compounds, D7A and DI3A are listed in Chen
Sources U.S.A. as not having "large-scale" US producers (N00928). It is

expected that use information on the remaining five amines, which are
known to be produced in the United States, will be obtained through

industry contact, and during plant-site visits.

In Table I-6, types of uses are classified by a three symbol code.
The first symbol indicatés a general use classification. The data within
the table is organized into groups of related uses. The classification

scheme follows:
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Group

* Symbols Type of Use

Agricultural

Catalytic Agent

Dye, Paint, Ink, and Photographic
Intermediste (Used in Chemical Synthesis)
Metal Related

0il, Petroleum, Petrochemicals, and Fuels
Pharmaceuticals and Cosmetics

Rubber Related

Solvents and Surfactants

Textile Related

Varnishes, Resins, Polymers, and Plastics
Antioxidant

Miscellaneous

NMHMAEH BT ORTHDOD

The second symbol indicates the wuse sgub-classification. For
example, a compound used as an intermediate in the manufacturing of a
solvent would be symbolized by the code "“1IS",’

The third symbol is necessary to eliminate ambiguities. For
example, the code "IS"” could also indicate that the compound was used as
an intermediate in the preparation of a surfactant (as opposed to a

solvent), thus the numeral 1, following "IS", has been assigned to the
sub-sub=classification of solvent intermediate, and the numeral 2 to

surfactant intermediate.

In cases where a use was identified by a general classification term
(ie, "intermediate"), and where there are no ambiguities (ie, "catalyst

for rubber"), an asterisk is found in place of a numeral, as the third
symbol.

The Key to all of the use codes is located in the footnotes of Table
I-6.

National Occupational Hazard Survey

O0f the 20 compounds contained in the priority group, only 7 were
sddressed in the National Occupational Hazard Survey. The qualitative
results of this survey, for these aseven compounds, are compiled by two

digit standard industry codes (SIC's) in Table 1«7, and by three digit



occupational codes (0CC's) in Table I-8. Quantitative results for the
seven asmines surveyed are presented in Table 1-3. It can be seen from
Table I-9 that the primary source of exposure estimate input for DMA,
DBA, and DCHA, was ‘''generic"” data. Additionally, "generic" data
comprised a large part of the input for DEA and MCHA. In view of these
facts, and due to the "soft" nature of "generic" data, if conclusions are
to be dravm from the resulting exposure estimates, they should be drawn
with extreme caution, preferably with the added insight of an actual,
first~hand wvisit to the worksite where the exposure was initislly

observed,

Environment

The Russian literature reports an investigation of the air monoamine
concentration in the wvicinity of an amine production plant.
Concentrations of amine were determined on the lee side of a factory and
at fixed points in different urban areas. The highest concentrations of
monoethylamine were found at distances of 1,000 meters and the higher
mean diurnal concentration was found at. a distance of 4,000 to 5,000
meters. Children living near the factory were compared for effects with
those living 10 to 12 kilometers from the source of pollution. Incidence
of several disease conditions and abnormalities in blood and urine
chemistry were seen for children living near the factory (N00336, N00334,
N00339).,

Because of the ubiquitous occurrence of nitrites in food (vegetables
such as celery), water, and human fluids such as saliva, along with a
host of naturally occurring smines, a low level or backgound of
nitroscamines in wan's enviromment is inescapable. Such low level
exposure to nitrosoamines must have been present during the entire
history of man.

Fine et al reported on the envirommental distribution of both
volatile and nonvolatile N-nitroso compounds in air and water., The
authors developed a N-nitroso compound specific thermal energy analyzer

interfaced to both a gas chromatograph and a high performance liquid
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chromatograph., Sites in five cities were selected for air analyses: a
site in Baltimore, MD, near a dimethyl hydrazine plant; in Belle, WV,
near a chemical plant:r manufacturing dimethylamine; a similar site in
Philadelphia, PA; on and around the Delaware bridge, in Wilmingtom, DE;
and in an industrial park in Waltham, MA, Significant amounts of
nitrosamines were found in Baltimore and in Belle, WV. No detectable
levels were found in the other locations.

Water from the Mississippi River and three drinking water plants in
New Orleans, LA, was analyzed using the thermal energy analyzer with the
high performance liquid chromatograph. Extracts of nitrosated pesticides
were compared in retention time with chromatogram peaks found in the
drinking water. Several N-nitroso derivatives of pesticides gave peaks
which matched those in the drinking water (N00787).

Tate and Alexander reported that secondary amines are generated in
soil from added dialkyldithiocarbamates. The authors showed that little
nitrate is needed to prov-ide the nitrite as a precursor for mnitrosemine
formation. The concentrations used in this study were in the usage range
of dimethyldithiocarbamate, This fungicide is used as a asapray on

vegetabie and fruit crops (N00522).

Outdoor environmental chambers were designed to simulate a polluted
atmosphere under realistic conditions of solar irradiation. Black
plastic film covered the chamber, which was filled with particle free air

at 20-40% relative humidity. Measured volumes of RO NO and

v 05,
N, and samples of diethylamine and triethylsmine weri ndczled. Some
nitrous acid was formed., The mixture was allowed to react in the dark
for 2 hours and then exposed to sunlight for 2 hours. Solar irradiation
of the mixture resulted in severe photochemical smog. Diethylnitrosamine
was rapidly formed in the dark from diethylamine., A small amount of
diethylnitrosamine was also formed from triethylamine.
Diethylnitrosamine was destroyed in sunlight. Other significant
nitrogenous compounds formed in sunlight included dialkylanitramines,

substituted amides, and small amcunts of acetamide (NDO581, NOOS06).
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The Environmental Protection Agency reports the rural concentration
of dimethylamine in air at a high value of 163.80 mg/m3 (89 ppb). The
odor recognition level is 1.10 mg/m3 and the odor threshold is 0.09
mg/m> (0.047 ppm) (NOD926).

Dimethylamine emission and ambient level goals were derived using
the threshold limit value of 18 ng/m3 {10 ppm). These emission level

goals are adapted from the above EPA report and tabulate as follows:

Dimethylamine Emissions Level Goals Based on Ambient Factors

Minimum Acute Toxicity Effluent Ambient Level Goal
Based on Based on Based on Based on
Health Ecological Health Ecological
Effects Effects Effects Effects
Air, mg/m3 1.8 x 104 43
(ppm vol) (10 (0.024)
Water, mg/l 2.7 x 103 1.0 x 103 248 500
{ppm Wt)
Land, mg/g 5.4 x 102 2.0 0.5 1.0
(ppm Wt)
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I1 BIOLOGICAL EFFECTS

Introduction

The same reactive chemical properties which make aliphatic
wonoamines wuseful to industry make them reactive with environmental
forces and with man and animals 1living in that environment. Until
recently, the literature mainly described outward manifestations of
exposure to secondary aliphatic monocamines such as eye, skin, and
pulmonary irritation. However, Tainter in 1933, using one atropinized
cat, reported a lowering of the blood pressure by dibutylamine, Recent
literature reports significant physiclogical changes attributable to
exposure to secondary aliphatic monoamines. Hypoglycemia has ‘been
attributed to diisopropyl and dicyclohexylamine exposure, Diethylamine
is reported to interact with phospholipids in the erythroeyte membrane
and may cause hemolytic activity. Alkyl amines remove lipids in the
" epidermal barrier and also alter skin structure. Diallylamine is
associated with heart lesions and with arterial enzyme changes. It also
causes a drop in blood pressure. Chromosome aberrations have been
observed for dibutylamine and dicyclohexylamine. Dicyclohexylamine is
also reported to be embryotoxic and to have gonadotrophic effects. The
potential hazard to target organs in the body and-the estimation of

exposure levels associated with this risk need to be understood.

Secondary aliphatic monoamines react with water and acid to form
bases and salts respectively. They react with acyl halides, anhydrides,

and esters. With nitrous acid they form nitrossmines. (NO0807)

The route of exposure to secondary aliphatic amines by workers is
primarily through inhalation. The skin and eyes also serve as routes of
entry into the body. In establishing workplace exposure limits, careful
consideration must be given to individual human exposure risk., In a
recent paper entitled "Variability in Target Organ Deposition ~Among
Individuals Exposed to Toxic Substances Through Ishalation”™ the authors
state that well controlled inhalation studies with laboratory animals
reveal that about 2 percent of the animals in an exposure level group miy

receive more than three times the average organ dose of the total group.

10



In exposures of man to substances distributed wuniformly in the
environment, a few percent of the individuals in an exposed population
may receive more than five times the average dose. The organ dose of a
substance at a specific time after inhalation will be related to the

following parameters:

Organ Dose = (amount inhaled) x (fraction deposited) x (uptake by target organ)

organ weight

The authors state “when establishing exposure control guidelines for
substances in the environment by estimating average exposures of people,
it is prudent to allow for a factor of 10 to account for the highest

anticipated individual exposures.” (N00540).

Literature on eye and skin effects caused by exposure to .aeccndary
aliphatic monoamines is very limited. Vinson discusses the role of the
skin as an environmental barrier, a barrier associated with the
epidermis. Alkyl amines have the ability to penetrate the barrier and
alter its structure 80 that it is wulnerable to other chemical agents
vwhich normally would not penetrate intact skin. The 1longer the alkyl
chain, the higher the permeability coefficient. The effect of amines on
the skin barrier does not require water, Using' rat skin Vinson showed
that alkyl amines have the effect not only of removing skin lipids but of
breaking down the complex structure of the barrier (NQ0536). When the
protective mechanism of the skin barrier is affected, penetration not
only by the alkyl amines but by other environmental pollutants is
permitted.

The effect of concentration on penetration rates of amines through
normal rat skin is shown below.

PENETRATION RATE
pMolas/CrrY Hr

[} ) » ]

CONCENTRATION
Moles/Liter

11
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The literature on mutagenic, teratogenic, and carcinogenic testing
of secondary aliphatic monoamines is scant and conflicting. The amines
have not been shown to be carcinogenic; however, N-nitroso compounds are
formed by reaction of nitrite and secondary amines in the presence of an
acid. Nitrosation occurs readily with secondary amines of weak basicity

and more slowly with strongly basic amines such as dimethylamine. (NDO454)

Nitrosamines can be produced in foods and in the mammalian stomach,
and also in the environment where amines are present. Factors that
influence the rates of nitrosation include pH, tempersture, catalysts,
and inhibitors. Halides and thiocyanates accelerate nitrosation.

{N00S03, R00794). Nitrosamine formation is shown below.

XNO » XNO

3 2
nitrates nitrites
R, NH - HNO, » R,N.NO
_secondary nitrous nitrosamines
amines acid

Tomatis lists the nitrosamines of 5 amines in the priority group and
some other groups among 111 compounds with sufficient evidence for
consideration as a carcinogen. Tomatis states "In the presence of
adequate experimental carcinogenicity data and in the absence of adequate
human data, chemicals for which there is ‘'sufficient evidence' of
carcinogenicity in test animals should be regarded for practical purposes

as if they were carcinogenic to humans." (N00543)

12
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Nitrosamine formation and toxicity are affected by various extrinsic
factors. Ascorbic acid and Vitamin E inhibit nitrosamine formation
(NOO543, NGOS516, NO0886). Vitamin E is also reported to protect rats
from hepatotoxicity of preformed dimethylnitrosamine, (ND0886)
Ultraviolet or daylight causes a breakdown of the nitrosamine (NOO571).

Commercially available secondary and tertiary aliphatic amines have
recently been reported to be contaminated with corresponding
nitrosamines. The concentrations in 28 samples of secondary aliphatic
monoamines from various manufacturers ranged between 0.] and 17.3 mg/kg
and have been identified by gas chromatography and high-resolution mass
spectrometry (N0O0O78).

The following discussion of individual secondary aliphatic
monoamines will be limited to those in the priority group for which

significant references have been reviewed.

Biological Effects of Individual Amines

DIMETHYLAMINE

Dimethylamine is & secondary aliphatic monoamine which is found in
the human body and normally excreted in the urine. It is derived from
ingested choline and lecithin and depends on bacterial action in the
small intestine for its formation (NOO121). Asatoor injected radioactive
methylamine into rats and produced dimethylamine, indicating that
dimethylamine was produced by an N-methylation process commonly occurring
in biological systems (N00121). Sterilization of the gut with neomycin
sulfate reduced the urinary excretion of dimethylamine, indicating that
most of the amine came from within (endogenous).

13
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The metabolic pathway of DMA is shown below.

Lecithin Trimethylamine-N-oxide
N
lecithinase;
phosphatase
Choline bacterial flora > Trimethylamine
demethylation
v
DIMETHYLAMINE —>3 URINE
A
_____/—) transmethylation
Methionine
(methyl donor) Methylamine &——— Sarcosine
(:02 + NHB

Asatoor and Simenhoff further showed that aliphatic amines are
freely diffusible into body £luid and tissues, including cerebrospinal
and brain £fluid. Dimethylamine is present in significantly higher
concentrations in the blood of uremic patients than in blood of normal
subjects, 91.5 percent of 100 mg of ingested dimethylamine in a normal
adult subject was excreted in the urine within 12 hours. (N00283,
NO0459, NOD282, NOO571)

Coon in 1970 exposed 15 rats, 15 guinea pigs, 3 albino rabbits, 3
squirrel monkeys, and 2 beagle dogs to 5 ppm continuously for 90 days in
a Rochester type inhalation chamber. There were no signs of toxicity and
all hematologic values were normal. Inflammatory changes were noted in
the lungs of all species. The three rabbits and two of the three monkeys
showed dilation of the bronchi (NOO546).

Groups of 10 rats, 6 guinea pigs, and 2 rabbits, 5 mice and ] monkey

were given seven-hour daily exposures, five days a week for 18-20 weeks,
to concentrations of either 183 or 97 ppm of dimethylamine. Corneal

14
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injury was obaerved in the guinea pigs and rabbits after nine days of
exposure, Central lobular fatty degeneration and necrosis of liver cells
vas found in rats, guinea pigs, rabbits and mice. Tubular degeneration
of the testes was observed in the male rabbit at 183 ppu and in the male
monkey at 97 ppm. (NOG914)

A drop of a 5 per cent solution of dimethylamine in a rabbit's eye
caused hemorrhages in the conjunctivae, corneal edema, and superficial
opacities. Undiluted dimethylamine, placed on a rabbit's cornea, caused
the cornea to become whitish blue and translucent and then white (N00OB873).

Visual disturbances in amine plant workers have been reported.
These were characterized as a blue or gray vision with the view seen
through a smokey haze. Dimethylamine was one of the chemicals
implicated. Mellerio instilled one drop of pure dimethylamine into the
eye of an anesthetized rabbit and lightly clamped the lids closed, After
5 minutes the eye was examined. The cornea became whitish blue and

translucent. The reaction was reversible and was attributed tc¢ the

‘Tyndall effect (light scattering) of denatured proteins (NC0210). The

eyes of workers chronically exposed to amines were examined in a large
study. Slit lamp and ophthalmoscopic examinations of visual acuity and
central and peripheral vision were carried out. No abnormslities were
found, Details of this report will be obtained after translation of the
article from German (N00S568).

Differing test results for secondary aliphatic smines alone and with
sodium nitrite in the various mutagenic test systems appear in the
literature (N0O0140, NO0473, NOO470, N00232). Using the test for
induction of DNA synthesis in mouse testes, dimethylamine in combination
with sodium nitrite inhibited DNA replicative activity (N00543). With
the direct bacterial assay employing four mutant strains of typhimurium
(TA1530, TAl531, TA1532, TA1964) dimethylamine was negative.
Dimethylamine was a weak mutagen in the microsomal mutagenesis assay with
strain TA 1530 (NOO473). It was found to be without mul:igenic activity
in the hoat mediated assay with S. typhimurium T1950. Couch and Friedman
showed that treatment of mice with 2000 mg/kg of dimethylamine did not

15
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increase the mutant frequency in S. typhimurium G&46 (N00232). When

dimethylamine and sodium nitrate were given together, a small but
significant increase in mutant frequency above either compound alone was
observed (N00232). Chromosome aberration tests with dimethylamine
hydrochloride and dimethylnitrosamine showed chromosomal damage for
dimethylnitrosamine only (N00472).

DIETHYLAMINE
Brieger and Hodes (1951) exposed rabbits to concentrations of
diethylamine at 100 and S50 ppm, seven hours a day, five days a week for
six weeks in a dynamic chamber. The liquid amine ‘was volatilized and
dispersed into the chamber. Air was sampled at approximately 1 liter of
air per minute to monitor the concentration of diethylamine present. All
rabbits survived. Pulmonary irritation and some degree of parenchymatous

degeneration of liver and kidneys and corneal injury and edema of the eye

- were observed (N0O0094).

The Russ,ian‘ literature reports effects of low levels of diethylamine
by continuous exposure over a 3 month period to male albino rats. The
experimental methods used were not clearly described. Doses of 4,19,
0.37 and 0.05 mg/m3 were used. 1In the second month of the experiment,
0.37 mg/m3 produced cerebral cortex changes. Porphyrin metabolism was
disturbed at 4,19 mg/m3 and cholinesterase activity was increased at
0.37 wmg/m3. The concentration of diethylamine considered free of
effects was 0.05 mg/m3, which is wused in Russia as the maximm
permissible concentration in the air (N0Q0338, N0039). Chronic exposure
to the vapors of DEA at concentrations as low as 50 ppm in air caused
conjunctival and pulmonary irritation in rats. Corneal erosion developed
after 2 weeks of exposure (N00094).

An accidental squirt of diethylamine into the eye of a human
resulted in intense pain, .a swollen cornea with wrinkling of posterior
surface, :loudiﬁg, and infiltration of the stoma. Vision was impaired.
After one month, astigmarism, impaired vision, and irregularity of the
posterior surface of the cornea persisted. _(!(00873)
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The Manufacturing Chemists Association, Chemical Safety Data Sheet
SD-97 (1971) on diethylamine, reports on an accident case. MCA Accident
Case History No. 1702 describes what happened when an employee removed
the plug from a supposedly empty drum which had contained diethylamine.
"He immediately suffered severe eye burns and intense lung irritation sec
that he was unable to breath although he struggled desperately to do so.
He was quickly taken to the medical department and treated with oxygen
and his eyes washed thoroughly with water. The primary concern in
emergency treatment was his severe breathing difficulty. He was
transferred to hospital where he later developed pneumonia and received
treatment for severe eye burns. He was in a critical condition for
several days." WNo follow-up on the pa:ient:r was reported.

Contact of the bare skin with the liquid causes marked irritationm.
Contact with clothing wet with the liquid may result in destructive skin
burns. Repeated skin contact may result in chronic irritation and
sensitization may occur. Repeated or prolonged contact of the eye with
vapors may result in edema of the eye, causing blurred and distorted
vision (Chemical Safety Data Sheet SD 97, 1971).

The hemolytic activity of diethylamine salts was demonstrated in

vitro using erythrocyte suspensions from dog blood. Hemolysis was caused

by the interaction of amine cations with phospholipids in the erythrocyte
membrane. Hemolytic activity was increased with increasing carbon chain
length. Cephalin and lecithin release was increased by the presence of
amine salts (N00433). Diethylamine is reported to have anticoagulant

activity (N00392). Using the Ames Salmonella typhimurium microsomal test

with tester strains TAl1535 and TA100; the wnutagenic activity of
diethylamine was tested with and without metabolic activation. Ko
increase in the number of mutants was found (NQ0235). Using induction of
DPNA synthesis in mouse testes, DRA was inhibited by sodium nitrite in
combination with diethylsmine. Diethylnitrosamine alone also inhibited
DNA replicative activity (N00543).

17
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DIISOPROPYLAMINE
Smyth and colleagues from the Mellon Institute of Industrial

Research performed range finding tests on aliphatic amines. Inhalation
tests were done in which rats were exposed to a vapor air mixture
generated by passing 2.5 liters/min of dried air at room temperature
through a fritted glass disc immersed to at least one inch in
approximately 50 ml of test chemical in a gas—washing bottle. Inhalatien
of metered vapor concentrations was conducted using flowing streams of
vapor prepared by proportioning pumps. These range finding tests are of
limitéd wvalue insofar as the concentrations were nominal and not
analytically verified. Diisopropylamine at 1000 ppm produced death in
two of six rats during a 4 hour exposure. A dose of 2000 ppm killed 5 of
6 rats, At 500 ppm no rats died. Saturated vapors at a pressure of 60
mmHg at 20 C was fatal to all animals in 5 minutes (NOD62, NOO41S,
NC0060),

Severe irritation to the respiratory mucosa in several animal
species resulted from inhalation of diisopropylamine vapors in
concentrations ranging from 261 to 2,207 ppm. Animals were confined in a
cylindrical steel chamber and exposed to a stream of air laden with the
vapor of the amine. Liquid diisopropylamine was mechanically metered
into the chamber at various rates. Rabbits, guinea pigs, rats and cats
were subjected to jinhalation of air containing various concentrations of
the amine for varying periods of time, which ranged from a little less
than 3 hours of continuous exposure (2,207 ppm) to 280 hours of
discontinuous exposure (7 hours per day on 40 days) when the
concentration was 261 ppm. Diisopropylamine in the air in the
concentration of 261 ppm was a severe pulmonary irritant causing
extensive injury to the epithelium and mucosa of the upper tespiratory
passage and bronchi of all species of animals. Hydropic degeneration and
cloudy swelling of the corneal q;ithelium occurred when animals were
exposed to 597 ppm. The lowest lethal concentration for the rabbit and
guinea pig was 261 ppm, for the rat 597 ppm, and for the cat 2,207 ppm
(less than 3 hours) (NOD224).

18
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Treon et al reported a temporary dimness of vision among men engaged
in the distillation of diisopropylamine in a pilot plant operaticn.
Haziness of vision, nausea and headache were zreported. The mean
concentration in the air of the pilot-plant was 100 to 200 mg/m3.
'However, the concentration in the air near a drum was about 740 mg/m3.
Such concentrations persisted 5 to 10 minutes at a time, 2 or 3 times per
day (NO0224).

Hypoglycemia has been reported in workers exposed to the vapors of
diisopropylamine. Diisopropylamine was found to decrease blood glucose
levels of fasted, glucose~loaded or streptozotocin-diabetic rats and of
fasted mice (NOOl10}. Diisopropylamine caused temporary impairment of
vision to humans after exposure to vapor concentrations as low as 25 to
50 ppm in air during distillation of the amine (N00873)'. Tesclmann et al
reported that injection of 12.5 mg of diisopropylamine hydrochloride
decreased the blood pressure of patients with hypertemsion for 6 hours
(NO0572).

DIBUTYLAMINE

In 1923, Hanzlik injected subcutaneously 1 per cent aqueous sclutien
of dibutylamine into white rats. The minimal fatal dose was 0.47 ml/kg.
The minimal fatal dose for rabbits administered the same soclution
intravenously was 0.75 ml/kg, and by stomach intubation, 0.95 ml/kg.
Exposure of white rats to vapors of dibutlyamine resulted in & lowest
fatal concentration of 1:75,000. Exposure to the vapors of 2 and 5 ml
placed on cotton under a bell jar killed 5 of 6 rats in 23 minutes,
Smyth et sl rteports that inhalation of metered vapor concentrations of
dibutylamine by 6 rats at & concentration of 250 ppm for 4 hours resulted
in no deaths (N00062). Tainter in 1933 reported the lowering of blood
pressure and reduction of pulse rate by dibutylamine (N00098).

Chromcsome aberration tests in vitro were carried out on chinese
hamster cells in culture. Nitrosamines were negative in this test;
however, translocation type aberrations were produced by

dibutylnitrossmine when microsome fractions of rat liver were added to
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the test system (N0OG472). Chromosome aberration tests using analysis of
sister chromatid exchanges (SCEs) showed induced SCEs and 1 or more
chromosomal sberrations for dibutylamine (N0O0493).

DIALLYLAMINE
Early investigators reported the production of acute arterial

lesions in rabbits injected intradermally with allylamine. It was

further shown that intravenous injections of allylamines caused a great

- increase in capillary permeability and marked edema of blood vessel walls

of the heart valves, Allylamine-induced wmyocardial necrosis mimics
myocardial infarction in man (NODO68, NOOO061).

Guzman et al studied the effects of diallylamine in rabbits, dogs,
monkeys, and rats. Blood pressure determinations were done on a dog and
the effect of sensitization on the ability of allylamines to produce
heart lesions was studied, The authors §found sgimilar heart lesions
produced by the mono-, di~, and triallylamines, The 1lesions were
yellowish in color and varied in size from 1 mm to half the heart.
Microscopic examination revealed interstitial fibrosis with areas of
necrosis of muscle bundles. The heart size was increased. Repeated 7
hour exposures of rats to 200 ppm showed definite heart lesions after 4
exposures. The mesn transaminase level in rats rose during the
experiment to about twice control level. Injection into a dog with 10
mg/kg of diallyamine caused an immediate drop in blood pressure of 22 mm
lasting 35 seconds and then increased to normal. There was no effect on
blood pressure of rats exposed for prolonged periods of time. The
authors concluded that diallylamine is detectable by odor at low
concentrations and that operators working with this material have not
revesled any untoward cardiovascular effects. Guzman et al recommended
that air concentrations should not be greater than 20 ppm of diallylamine
(NO0089, NOCOBS).

Allylamine was shown to produce arterial enzyme changes.

Twenty-four female rats were intravenously injected with 7.5 mg of
allylamine in saline three times a week for three weeks. There was a
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significant decrease of aortic malate, lactate dehydrogenase, and ATPase
activities and a rise in phosphomonoesterase, The results are the same

general type as seen in preatherosclerotic arteries (N00279).

Boor found that wmonoamine oxidsse inhibitors minimized the
myocardial injury seen in rats given 1l =M of allylamine in drinking
wvater for 3 weeks. Five monoamine oxidase inhibitors were given with
allylamine in the drinking water, These were semicarbazide,
hydoxylamine, molybdic acid, quinacrine, and hydrolazine. Semicarbazide
and hydroxylamine almost totally preveanted the cardiac lesions., Molybdic
acid and quinacrine gave partial protection and hydrolazine had no
effect. The role of the monoamine oxidase system in allylamine

cardiotoxicity requires further study (N00320).

DICYCLOHEXYLAMINE
Dicyclohexylamine is a strong Dbase. Infrared studies of
dicyclohexylamine showed that this chemical exists under standard
conditions as three rotational isomers in dymanic equilibrium. Depending
on changes in temperature and pressure, sclid dicyclohexylamine goes
through several phase transitions, It is very reactive and will form
salts with acid and soaps with fatty acids (N00399, N00220).

One gram of dicyclohexylamine dissolved in olive o0il was injected
into rabbits weighing 2 kg. Convulsions and death followed. An
injection of 0.5 grams resulted in convulsions and tewporary paralysis of
the hindquarters. Dicyclohexylamine is readily absorbed through the skin
(N0O0220). Russian literature reports occupational dermatoses in workers
using o0il soluble dicyclohexylamine salts. This was manifested by
allergy and eczema (NO0559). It slsc reports changes of central nervous

system, myocardium, and hepatcbiliary systems (NO0565).

Dicyclohexylamine was administered subcutaneocusly to 111 mice and
orally to 186 rats for a period of 12 months., Sarcomas st the site of
injection were induced in 4 mice after 12 to 16 months of injection, and
omental and hepatic tumors were induced in 2 rats (N00925).
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Oral or intraperitoneal administration of 6.3 to 12.5 mg/kg of
dicyclohexylamine decreased blood glucose levels of fasted,
glucose~loaded or streptozotocin-diabetic rats and of fasted mice
(N00110).

Dicyclohexylamine was tested in human leucocyte cultures and found
to produce chromosomal aberrations. The majority of aberrations were
gaps and breaks. Dicyclohexylamine salt and dicyclohexylamine nitrate
were found to possess embryotoxic and gonadotoxic effects at 0.54 mg/kg
(N0O0107).

Dicyclohexylamine is included on the NIDSH Suspected Carcinogen List
(N00895).
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TABLE I-3

FIRE HAZARD PROPERTIES
(In order of incressing Moleculer Weight)

Limite of

Fire Haszard
Flashpoint Auto-ignitiomn Ylasmability Classificaczion
Substance Cas # Opma Cup ¥ Temperacure ¥ Lovar (1) Upper Health/Flammability/Resctivity
Dimethylamine 124-40-3 0(25%) 806 2.8 14 3/&/0
Diethylamine 109-8%-7 ~15 586 1.8 10.1 2/3/0
¥athyl-a~butylamine 110=68-9 35 - - - /30
Diallylamine 124-02~7 60 - - - -
Di~n-propylemine 142-84~7 63 - - - a/3/0
Diisopropylamine 108~18-9 0 755 - - 3/3/0
#-Ethyl-n=bucylamine 13360-63-9 [ 2] - - - 3/3/0
N-Machylcyclohexylamine 100-60-7 88(cC) - - - -
¥-Ethyleyclohexylemine 5A59-93-8 = & - - - 3/3/0
Dibutylamine 111-92=2 125 - 1.1 - 3/2/0
Diisobutylamine 110-96-3 a5 - - - 3/3/0
Di-sec-butylanine 626-23-3 75 - - - 3/3/0
Dismy]amdne 2050-92-2 126 - - - 3/2/0
Diiscamylamine S54k=00-1 - - - - -
Dicyclchexylamine 101-83~7 210 - - - 3/1/0
Dibexylamine 143-16~8 220 - - - 2/1/0
Diheptylamine 2470-68~0 - - - - -
Di-a-occtylamina 1120-48-3 - - - - -
Di~{2=ethylhaxyl)=amine 106~20-7 210 - - - 3/
Ditridecylamine 5910~-75-8 - - - - -
\
my

REACTIVITY CODES

EEALTR HAZASD CODES

3~ Materiale which om shott ax-
posure could casss swrious
tampocary or residoal injury
wvan if prowpt medical treat-
St wara given.

2~ Macerisle which oa istense
or coatimed exposurs could
case tamporary incapacits-
tiom or possible residual in~
jury maless prospt medical
crsatment is givea.

ADAPTED FROM: NO0O0733, WOO896, and WO0917

DOCOS238/112879/MLL ITT

FLASIABILITY CODXS

&~ Materizls which will rapidly
or completely vaporiss at
pharic p =ad
1 smbieat tewp N
or vhich sre resdily dis-
parsal in air and which will
bum resdily.

3= Liquids and solids that can
be ignited under almosc all
smbient tempersture condi-
tious.

2~ Materiale that mmst be mod-~
erately heated or sxposed to
relatively high smbisar tem—
paratures bafore igaition can
occur.

1= Matsrials that smst ba pre—

haated bafore iganitiom can
ocenr.

Xy

O~ Matarials which in thewsalves ara
normally stable, sven under fire ex—
posure conditions, and which ars not

reactive with water.

Reproduced from
. |best available copy. &




TABLE I-4

PRODUCERS OF PRIORITY GROUP COMPOUNDS
(In order of incressing Moleculer Weight)

Producer Code

A A A A DGCTI I LPSUVUU
B LM P P X U A NNAALEC Production Quantities {in Toas}
Common Name CAS # » B 5 C I ¢cr s ¢ TCCULTI 1975 1976 1977 1978
Dimethylsaine 124=40-3 } 4 £ X xzx } 4 $0000 36000
Disthylamine * 109-89-7 X X X } 4 4 ) 4 7 7000 6200
Machyl-n-butylamine 110-68-9 X mall
biallylamine 124=-02-7 ¢ 500
Di-n=propylamine 142-84-7 . x X b 4 17000
Diisopropylamine 108-18~9 ) 4 X x x X X 1406
W-Ethyl-n-butylamine 13360-63+9 b 4 1000
W-Methylcyclobexylamine 100-50-7 Ix
¥-Ethyleyclohexylamine 5439-93-8 XX
Dibutylamine 111-92-2 ) 4 } ¢ 3000
Diiscbutylemine 110-96-3 4 X 18000
Di-sec-butylemine 626~23-3 X
Diswylamine 2050~92-2 X H s 20
Diiscamylamine S44~00-3 D
Dicyclohexylamine 101-813-7 x x 1500
Dihexylsmine 143-16-2 4 X
Dihaptylamine 24670-68~0
Di~nroctylasine 1120-48-5 4
Bi-(2-ethylbexyl)~smine 106-20-7
bitridscylamine 5910-75-8
A A A A A ADC T I LPF SVUU
B L M P P 8 U A MHAAHBCCC
B 8§ C G I CF SXxXCTCGCULTI
FRODUCER CODE m SYMBOL KEY
ARB: Abbott Laboritories, Cbemicsl and Agricultural Divieiom (Merth Chicago, IL) D=Devalopmental Producer
ALB: The ABas Labotatoriss, Iac. (Milfoxd, CT) S8=Suspected Producer
AMS: Usion 0il Compsmy of Cslifernia, Amsco Division {Schmmberg, IL) I=Large Scale Producer
APC: Air Products and Chamicals, Ine., -Specislty Cas Department (Allemtown, PA) (1,000 1bs or $1,000 per asmum)

APG: Air Products smd Chemicals, Inc., Chemicals Croup (Allsntown, PA)

ABI: Ashland Chemical Co., Isdustrial Chemicals & Solvents Div. (Columbus, OR)

DOC: E.I. DuPfont De Nemours & Co., Chemicals, Dyss & Pigmests Dapt. (Wilmicgton, DE)

GAF: GAF Corporation, Chemical Products (New Yark, NY)

INS: Sobin Chemicals Inc. (Bostom, MA)

IMX: Istarmaticnal Minerals & Chemicals Corporatiom, Chamicals Group, Iadustrial
Chemicsls Division {Dés Plxims, IL)

LAC: Lachat Chemicals, Isc. (Maquon, WI)

PAT: Pesawvalc Corporation, Orgemic Chemicals amd Plastics (New York, WY)

S8C: Skell Chemical Compamy, Chamical Sales {Nowatom, TX)

CC: Union Cerbide Corporation, Chemicals and Plastics (¥ew York, NY)

UCL: Usiom Carbide Corporation, Linds Divisios, Mational Spscialty Gas Offics
(South Plainfisld, NJ)

¥C1: Virginis Chemicsls Inc. (Portsmouth, VA)

ADAPTED FEDM: NOO399, NOOS9S, 00304, snd MOO928
DOCO&%15/112878/HLL II1

b



TANLE I-3

BISTRIBUTORE OF PRIORITY GROUP COMPORRIDS

AAAAAAABBPPICCCCCCEREPPCCNNNICLLUNNNNPPRESSSETTTTYEW
CODLENPPTACEKRDLPSSTARMNIRERSAASTRAAAACOONOOALISURORNCWD

Commen Wema Gas ¢ OABEGHNOSLCICBLAIRCODSPLCCYTCXCPFLTIORABEBDPCIOCYIOIRE
Dimathylamine 194=40~3 } 3 9 XXX Xxzrzxx X XxXxx X X } & ¢ 4 X
Diethylamine 100=09=7 I XX Xz £X%X ZXXKXXE XXX X XXx I X 1% XX Iz
Nathyl-s~butyloming 130-60-9 Xz 4 b 3 T x Ix X 4 o
Diallylaming 124-021~7 4 b 4 b 4 X XX 4 X Ix X p 4
Di-a~prepylenins Wi-8b~7 z X IXX X X XIXIXXIXIX X L 3 ¢ z } & 3 X b 4 b 4
Diissprepylamise 108-10~% X X X XX X XXXXX b 4 T x I 4 X XX Iz
FEthyl-n-butylomine 133%0-63-% X X 4 X P & 4 4 X
F-Nathylcyclehexylomine 100-40-7 X XX x x z XX x
F-Ethylcyclehexylomine 5439-93-3 } 3 4 X } 4 XX ) 4
.ihlyl‘-i.- 11-93-2 X XXX XXX XI X I X I X X I 9 b 4
Piismbutylasiss 110-%6-3 X X xXx X XI Izx XX X X P 4 X
Bi~sec-butylamine 626-23~3 ) 4 rx- 4 XXX X X X
Mamyloming 2050-92-2 X | S 4 } 4 } 4 4 I
Diisssmylanine 34400~ I x x b 4
Dicyclohexylamine 101-83~7 4 XIXXX I X XIXIXIXX X XX X ZXXXX X I &
Dikexylesiue I4d~16~8 } 4 } 4 X XX XXX X X X X
Dibeptylamine M70-68-0 b 4 x x
Di-s—octylamine 1120-48-3 3 x 4 X XXIXX X b 3 b 4 X
Di~{2~sthylhaxyl)~anine 106=20~7 4 r zx x b 4
Ditridecylamine 5910-715+-8 X x } 4
AAAAAAABDBBBICCCCCCERETFPGCGCREN IKLLNNNNNPPRSESESTTITTIVYNW
) CDLMNPPTACEKERDL? SSTAKNIZRSAASTYAAAACOONOOAISUNORWCHWDO
OANEGHNOSLCICBLAIRCODSYFLCCVYICKCPLTIBNBSEBPGIOCYIOIRE
DIsTRIBUTOR COpE KEY
ACO: Accurate Chamicals & Scientifie Corp. NST: Amarices Hoschst Corp.
ADA: Adems Chemical Compasy ITC: latsel Corp,
ALt Aldrich Chemical Compeay, Ime. oN: T.C. N/K & B, Lifs Sciences Croup
AME: Amarican Ressarch Prodscts Co. LAC: Lachat Chamicals, Inc.
APMG: Air Prodeucts amd Chemicals Imc., Chemicals Growp LAP: La Pime Sciestific Company
APE: Apachs Chemicals, Imec. MAL: Mallimchkredt, Inc,, Bciemce Products Divisios,
ATO: Atomergic Chemetsls Cocp. Plascic Products
BAS: BAST Wyandocte Corp,, Incermesdiste Chemicals Dapt. HAT: Matheson Cas Products
SCL: Bio=Clinical .Lsborscories, Imc. MCB: NC & § Massufacturing Chemists
MGt J.T. Baker Chemicals, Co. ° MOB: Mobay Chamical Corporstiom
SRI: Bricimass lastruments, Imc. SOM: MNomsanto
CDG: Chemical Dyssmics Cecporatism PHB: Pfalis & Bassr, Imc., Div. of Aceto Chem. Co.
CL3: Colusbia Organic Chamicais Cs., Imc. POS: Polysciemcss, Imc.
CPL: Chamical Procuressnt Labe, Inc. WB: lobeco Chemicals, Imc. P
CEA: Chomsampco, Inc., $Swb. Albasy Intermsciomsl Cerp. SAP: fapos Laboratariae
CElt Chem Services, Inc. (Small Quantities Oumly) S1G: Sigme Chamicsl Co,
CTi: Chentach Ressarch, Inc. 881: $immlsr, Imc.
KAC: Lasters Chamical, Division of Cuardiam Chemicsl Corporatiom S00: Bupalco, Imc.
IX0: Eastman Orgamic Chemicals, K Kedak Comp ™1 rd Chamical Co.
D: I Laborstories, Iac. T0Y: Toyomenka (dmerica) Imc.
PLS: Pisher Scisacific Company TRI: Tridom Chamicals, Ime.
FRFt Fairfield Chemical Campany TWD: Traas World Chamicals, Imc.
GiL: GLE Cham. Cs., Div. Great Lakes Terminel & Tremepert Cocporatiea ¥CI: Virginia Chemicals Inmc.
C8C: Callard Schlasingar Chemical Nfg. Corp, WiRk: WR Sciemcific
RAC: RACH Chemicsl Co., Pime Chemicals Diviasiom WOR: Worth Chemical Cotp.
AAY: Haven Chemical, Div. of Ravea Industriss, Imc.,

Spoacialty Orgamic Chomicale Depr.
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Compound
Abbrev.

TABLE 1-¢

USRS OF PRIOLITY GROUP COMPOINDS
(In ordar of increasing Molecular Weight)

Uss CcODAS
IIXILIXTIIXIIIIZIIIIC.AMNNMNOOO..P.X..558 538 S5..TT..VVV..XXX.2222
AAAAA.CDDRYVY..DDDD..AAADINNOPPPARARSSTTYZZIZZZ..NNNN..000C..P..R..088358V..T7T..VVV,.00R..Z222
12343..212%%,,1234..,123%&12%123121212%12345..123&%..123..%.%.%¥1234+*.]2.123.12*%,1234

ora } 9
BIPA X

Bila

b 3 IX P S
XX P B 4

p 4 4 4 X

X Iz

X IXI Xz

A Croup: Agricultural Uses
AAlz Pasticide

AA2: Insecticide

AAJ: Fungicide

Abk: Herbicide

AAS: Pesticide Propellant

c GrouE: Catalyst Uses
CC*: “Catalyst"

CDl: Paint Catalyse
CD2: Ink Catalyst

CR*: Rubber Catalyst
C¥: Varnish Catalyet

D Croup:Dye, Paint, Iak, amd
Motographic
0i: Dye

D2: Paint
Db3: Primtiag Ink
DD&k: Photographic Chemical

Usx_CcobE KXY

I Groupt Intermediates (Used in
Chemical Synthesis)

TAl: Imsacricide Incermsdiate

IA2: Pmgicide Intermadiace

IA3: Berbicids Intermediaste

ID*: Dyesscutf Intermediate

I1%: "Iatermadiate”

IMl: Corrosion Iphibitor Int.

INZ: Ore Flotation Iatermediate

101 Motor Fuel Stabilizer Int.

IP1: Pharmaceurical Int.

IP2: Medicinal Incermediace

IPY: datimalarial Intermediate

IXl: Rubber Processing Chem, Imt.

IR2: Rubber Acceleratar Iac.

151l: Solvent Intermadiste

182: Surfactant Intarmadiate

ITi: Textile Sofrtenmer Lat.

1T2: Taxcile Pinishing Resin Int.

IV: Epoxy Resin Curimg Agsat Iat.

1211 Optical Brightener Int.

122 Emuleifier Intermediace

I13: Chelatiog Agmt Imt.

1T4: Antioxidant Intermediste

125t Rocket Tuszl Incermadiace

ADAFTED FROM: NOORO7, NOOSS, awd NOOS17

DOCO5248/112979/MLL IIt

M Group: Matal Ralated

WM1: Vapor Phase Corrosion Lohibictor

#M2: Corrosion Inhibitor
MM3: Ors Flotation Agent
Me: Llectropisting

0 Croup: Dil, Petroleus, Petro-
chemicals, and Fusls

001: Patrolsum Chemicals

0021 Crude 0il Emulsion Prasker

003t Ussd MNotor 0Ll Refining

P _Groupt Pharmeceuticals and
Commatics
PPV Pharmacsuticals

R G t Tubber Ralated
BR¥: Rubber Processing

B Group: Solvents and Burfactants
o Oil $olvent

281t Sclvant

552: Salective Solvent

83t surfactant

8842 Calluiose Rstar Solvent

S¥Y: Resin Solveat

T Group: Testile Related
TTlt Textile $pecislrvies
1T2: Texcils Finishing Agasnt

¥ _Group: Varnisbes, Resins, Pol
and Plascies’

¥¥l: Plasticizer

V¥t Resins

v¥3: Polymerization Inhibitor

X Group: imtioxidants

I01: Lubricating Oil Amtioxidar
X02: Yuel Antioxidant

XR#: Rubber u:iuidznt

Z Group: Miscellamsous
IZl: Acid Acceptor

2£22: Datsrgenta

ZI3: Excractants

IzA: Brake Fluid Additives
225: Acid Cas iAbsorbeat
IZ6: Dabairing Ageat
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TABLE I-7

WUORKER EIPOSURR TO PRIORITY GROUP AMINES
IDKNTIFIED BY TEE WATIONAL OCCUPATIORAL BAZARD SURVIY
«Compiled by two digit stamdard imdustry codes (8IC‘s)~

moon OHW
RN NESY- T
CER N ER" XY
[ - N Y
R N NE-¥ 30
[ BT N RV YV

DRSCRIFTION

Agriculture services snd huating
Fisheries .
0il and gas sxtraction
GCeneral building coatrsctors
Heavy construction contractors
Spacial trade comtractor
Orduance and accessoriss
Food sad kindred products
Tobacco manufactures
Textile mill productas
Apparsl and other textile products
Lumber and wood products } 4
Furniture and fixtures
Paper and sllied products
Printing and publishing
Chemicals and asllied products b 4
Petroleum and coal products
Rubber md plastice products, WEC b 4
Leather and leather products
Stone, clay, snd glass products
matal industries
Fabricated metal products
Maschinery, excapt slectrical
Electrical squipment snd suppliaes
Transportation equipment
Instruments and velated products
Hiscellaneous manufacturing industries
Local and interurban passenger transit X
Trucking and warshousing
Water transportation
45 Transportation by air
4 Pipe line transportation
48 Commynication
49 Electric, gas, and sanitary services
50 Wholesale trade
$2 Suilding materisls and farm equipment
53 Retail general serchandise
55 Autowotive dealers § service stations
58 ZXating and drinking places
59 Miscellensoue rstail storas
60 Banking
65 Real astate
70 Rotels and other lodging placas
73 Miscellsnsous business services X
7% Auto repair, services, and garages
76 Miscellanacus repair services
79 Asusement §& recresation ssrvices, WNEC
30 Medical and other heslth services
89 Miscellanaous services

UREBENRRE8S
LY
W MMM

SRRREREEIRNRLGR
"
orY

8
MMMMMN NN N N

M OMMMEMMM M M M

SEQ

M MM MHMMEMMMHMMMHMMMME MMM MEMAN HHRMHEM M D@8~ 80

.. MM

Di:yelnhl:yln-inl................-...............--..-: .
Dii.a”o”id“l-....l--'....‘s.--.-0.0--..!..0'00'...0...l

¢ s 0 MMM MHAUHHMHHANHAEAMHEMMEHNA AN AN M H AR RN 2 NS e E
-

s+ 5 0w
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L E-ErETE-
Mmoo n

006
010
012
013
014
023
044
045
056
075
076
080
141
150
151
152
153
154
155
162
173
183
190
220
231
245
280
305
314
323
325
332
344
345
355
360
372
374
381
391
394
395

TABLE I1-8

WORKER EXPOSURE TO PRIORITY GROUP AMINES

IDENTIFIED BY THE NATIONAL OCCUPATIONAL HAZARD SURVEY
~Compiled by three digit occupational codes (OCC's)-

Description

Aeronautical and astronautical eagineers
Chemical engineers

Electrical and electronic engineers
Industrial engineers

Mechanical eagineers

Engineers, N.E.C.

Biological scientists

Chemists

Persormel and labor relations workers
Registered nurses

Therapists

Clinical laboratory technologists and technicians
Adult education teachers

Agriculture and biological technicians, except
Chemical technicians

Draftsmen

Electrical and electronic engineering technicians
Industrial engineering technicians
Mechanical engineering technicians
Engineering and science technicians, N.E.C.
Technicians, N.E.C.

Designers

Painters and sculptors

Office managers, N.E.C.

Sales managers and department heads, retail
Managers and adwministrators, N.E.C.
Salesmen and sales clerks, N.E.C.
Bookkeepers

Counter clerks, except food

Expediters and production controllers

File clerks

Mail handlers, except post office
Duplicating machine operators

Key punch operators

Office machine operators, N.E.C.

Payroll and timekeeping clerks

Secretaries, N.E.C.

Shipping and receiving clerks

Stock clerks and storekeepers

Typists

Miscellaneocus clerical workers

Mot specified clerical workers

404 Boilermakers
“10—-Brickmasons and -etcnemasens 3 A

CAS #
5
1 1 1 1 1 1 4
0 0 0 1 2 4 5
1 8 9 1 4 2 9
8 1 8 9 4 8 9
3 8 9 2 0 4 3
7 9 7 2 3 7 B
. X
X X X
X
X X
X
X
X X
X X X X X X
X
' X
X
X X
X
X X
X X X X X X X
X
X
X
X
X X X
X
X
X
X
X
X X X X X
X
X
X
X X
X
X
X
X
X
X
X
X X
X X
.4 X
X
X
X X
X X X X



A et h st 2

411

412
413
415
420
421
422
424
430

495
502
503
510
514
520
522
525
530
533
534
535

536

545
552
554
560
561
563
571
575
601
602
604
610
612
615
621
622
623
626
633

- 634

Bricknasons and stonemasons, apprentices
Bulldozer operators

Cabinetmakers

Carpenters

Carpet installers

Cenment and concrete finishers

Compositors and typesetters

Cranemen, derrickmen, and hoistmen
Electricians

Electrician apprentices

Electric power linemen and cablemen
Excavating, grading, and road machine operators
Floor layers, exc, tile setters

Foremen, N.E.C.

Forgemen and hammermen

Furniture and wood finishers

Claziers

Heat treaters, annealers, and temperers
Inspectors, N.E.C. ‘

Job and die setters, metal

Machinists

Air conditioning, heating, and refrigeration
Aircraft

Automobile body repairmen

Automobile mechanics

Heavy equipment mechancis, incl. diesel
Household appliance and accessory installers
Radio and television

Mechanic, exc. auto. apprentices
Miscellaneous mechanics and repairmen
Not specified mechanics and repairmen
Millwrights

Molders, metal

Painters, construction and maintenance
Pattern and model makers, exc. paper
Plasterers

Plumbers and pipe fitters

Power station operators

Pressmen and plate printers, printing
Rollers and finishers, metal

Roofers and slaters

Sheetmetal workers and tinsmiths
Sheetmetal apprentices

Stationary engineera

Telephone installers and repairmen
Telephone linemen and splicers

Tile setters

Tool and die makers

Upholsterers

Specified craft apprentices, N.E.C.
Craftemen and kindred workers, N.E.C.
Asbestos and insulation workers
Assemblers

Bottling and camning operatives
Checkers, examiners, and inspectors; manufact
Cutting operatives, N.E.C. ,
Dry wall installers and lathers

Filers, polishers, sanders, ans buffers
Furnacemen, smeltermen, and pourers

Garage workers and gas station attendants
Heaters, metal

Meat cutters and butchers, manufacturing
Meat wrappers, retail trade 3i

o]
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b4
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b M
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"
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935
640
641
642
643
644
645
650
651
652
653
656
660
662
664
665
666
671
672
674
680
681
690
692
694
695
706
713
715
750
751
753
755
760
762
764
770
780
785
902
903
950
962

Metal platers

Mine operatives, N.E.C

Mixing -operatives

Oilers -and greasers, exc. auto
Packers and wrappers, except meat and produce
Painters, manufactured articles
Photographic process workers

Drill press operatives

Grinding machine operatives :
Lathe and milling machine operatives
Precision machine operatives, N.E.C.
Punch and stamping press operatives
Riveters and fasteners

Sawyers

Shoemaking machine operatives

Solders

Stationary firemen

Knitters, loopers, and toppers
Spinners, twisters, and winders
Textile operatives, N.E.C.

Welders and flame-cutters

Winding operatives, N.E.C.

Machine operatives, miscellaneous specified
Machine operatives, not specified
Miscellaneous operatives

Not specified operatives

Fork lift and tow motor operatives
Railroad switchmen

Truck drivers

Carpenters' helpers

Construction laborers, exc. carpenter' helper
Freight and material handlers
Gardeners and groundskeepers, exc. farm
Longshoremen and stevedores

Stock handlers

Vehicle washers and equipment cleaners
Warehousemen, N.E.C.

Miscellaneous laborers

Not specified laborers

Cleaners and charwomen

Janitors and sextons

Housekeepers, exc. private household
Guards and watchmen ’

Dicyclohexylm’ne‘.’...‘..........‘..—..‘.....................
Diisopmpyllﬁne.................................................

Diethylmm.-.-o.a.sn.-.-..-a.a--.c-n..aa-o-Aonocoo-l-no-ooco-.-oo'--

4 b bd B P D pd B P4 P P4
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e MM M
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Dimtyl.ﬁne.l..l.l....'l............‘l'l"'.'..l.'....".-'.....'.......l.ll
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M MM
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Pk KM

M MMM

PN
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TABLE I-9

NOHS QUANTITATIVE EXPOSURE SUMMARY

Estimated Source of
People Exposure Estimate Number of
Common Name ~NOHS Exposed ACT TRR GEN Occupations
Dimethylamine 26130 37,196 11 1 88 36
Diethylamine 24680 67,643 49 6 45 40
Di~n-propylamine A1132 18,018 100 0 0 2
Diisopropylamine 25850 91,398 3 97 1 99
N-Ethylcyclohexylamine M1150 252 0 67 133 4
Dibutylamine 84285 526,531 0 0 100 118
Dicyclohexylamine M1151 844 0 43 57 7

DOC0008X/112679/HLL IIL

43



PRI

79 N - - - !/w ygeg - - - /1% 68°6 8-6L-0165 surae(£a8p1111G
Lz6tozh R - - 008 By/1m 61°1 - - - o9t L-0z-901 | sutwr-(1Axay1hyae-z)-1a
- - - - - - - - -8Y-0211 summe(£320-u-1q
168 N - - - - - - - 00%-007 0-89-0L%7 summeifidayrq
g8 N - - - oLl - - - 08¢ s-o1-691 surae{£xay1q
z6 n - cel - - - - - £LE L-£8-101 suwe 1Axoyo124910
- - - - - - - - £-00-¥%¢ summe{iuros1iq
9 d - - - /1w e - - - L VAL A T-16-0502 summeyimeyg
- - - - - - - - £-£2-929 summrkIng->2e-1q
L76°698 N - - - - - 0z9 629 114 £-96-011 sutwe1kInqostiq
(Y] - - - $1/1% 10°1 - - - 0%t T-26-111 summeikangq
9N - - - L AL BTN - - - 065 8-C6-65Y5 suueAxeqo12ho14433-X
»3vg 33049Y - " - - - - - - ozs £-09-001 suTeeyAxeqo 154 1Ay I0H-R
- - - - - - - - 6-€9-09£€1 sumeikang-u-1Ayaz-n
88 N - - - - - - - 0oL 6-91-801 sutueiidozdostig
9N - - - /e g7°1 - - - 0c6 L-48-T91 sutweifdoid-u-1q
28°29 N - - L81 95t - - 91¢ 059 L-70-v21 summekiieya
9N - - - 81/1w 9z°1 - - - ozy 6-89-011 suree1AInq-u-TA4I9H
Lz6'6zc's8 N 000% - - /1w 28° - - 699 ons L-68-601 sumey&yaeyq
- - - - one one 91¢ 869 £-0y-921 suTwefy3swq
(s)9ouv2039y -anoy ¢- 05 a1 oS a1 oS a1 0 a1 oS a1 oS a1 05 @ # sV smRy uowmo)

€14 ) (33n0KH) (93n0K) (I199%¥) (3199%9) (914 wIuInY)  (9sNOR) (avm)

0S 71 @1wyuy nos w1 ewaag 1030 T30 1e30 1220

SANNOAWOD dNO¥S ALTNOING

40 SENIVA (wdd) 05 o1 aNv (3x/3m) oc a1

1-11 I19vL

Jy



e e e e

NO0060

N00061

NO0062

NCO0068

NDOO738

NOCOB8

NOOOS89

NOOO94

NOG(O98

R00107

R0O0110

NOO121

N00133

N00140

ROG210

N0D220
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APPENDIX 1

Progress Report on the 21 Areas of Concern Identified in the Contract

Modificsation

1. Data contained in the Registry of Toxic Effects of Chemical Substances
The July 1979 microfiche edition of RTECS (N00927) was searched for

all 20 priority group compounds., Postinge were found for all but five of
the amines. The smines with no pestings are EBA, MCHA, DSBA, DIAA, and
D7A. From the CODENS listed in the microfiche postings, an effort to
obtain & copy of each RTECS citation was undertaken.

In the process of acquiring and examining original citations, a

. number of discrepancies between RTECS postings and original data have

been discovered. These discrepancies are being reported to appropriate

NIOSH personnel.’

2. Production Quantities

Information obtained to date on production quantities is presented

"in Table I-4. As mentioned in the text, production figures for 1978 will

be added as soon as they are available., It is hoped that the known data
on this srea of concern, as well as on the third area of concern, will be

expanded upon through industry contacts and plant-site visits.

3. Companies Manufacturing

All known manufacturers of the priority group amines are presented
in Table I-4, along with the city and state of their headquarters. As
mentioned in the text, US producers have not been identified for D74,
D2EHA, and DI13A.

4. Distribution Patterns

Information on distribution patterns has been presented in the
following four forms: 1location of producers' headquarters, known
distributors, types of industries using the compounds, and occupations of

A-1
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individuals exposed to the amines. Data has also been accumulated on
Department of Transporation, International Air Transport Association, and
Coast Guard shipping regulations and the types of containers in which the
priority compounds are shipped.

5. SIC Codes Affected
SIC codes affected by the priority group amines have been identified
by means of the National Occupational Hazard Survey and are presented in

Table I-7. More investigations of the users of these amines are planned.

6. Trends in Use and Production
Investigations into future trends are in progress; hovwever, sources
appear to be quite limited at this time.

7. Chemical and Physical Properties

Chemical and Physical properties are presented in Table I-2.
Sources utilized to prepare this table may be found in the table's
footnotes. Additions to this table will be made as the information
becomes available; however, all standard refergnees have been exhausted

for this purpose.

8. Additional Pertinent Toxicity Data
Additional toxicity data is turning up as tree searches identify new
references, but for the most part this new data consists of nonstandard

toxicity testing results.

9. Pertinent Epidemioclogy

Beyond the National Occupational Hazard Survey, the results of which
are reported in Tables I-7, -8 and -9, very little epidemiological
information has been found. The search for this type of information

concinugs.
10. Pertinent Case Studies

A limited number of pertinent case studies have turned up in the
literature, and these are presented in Section II of this report,
"Biclogical Effects."

A=-2
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11. TOX-TIPS from the Smithsonian
The search of TOX-TIPS is underway, but thus far no applicable
information has been cbtained.

12. Use Information
Uses of the priority group compounds have been identified from
standard rteferences and producers' technical data sheets. This

information is presented in Table I-6.

13. NIOSH Information

NIOSH Project Plans and Health Hazard Evaluations have been searched
and little usable information has been obtained., (For current NIOSH
research, see point 19 below.)

l4, OSHA Information

Many initial steps have been taken to obtain OSHA information on the
priority group compounds. At preseant, a request has been made for
compliance findings and related information in OSHA's Management Data
System Computer., The OSHA carcinogen classifications of the priority
group compounds will be reported as soon as updated classification

information is available,

15. Relevent Informatiom from the Bureau of Labor Statistics

Pertinence and applicability of worker exposure data in the Bureau
of Labor Statistics' (BLS) database was evaluated during a visit to the
Office of Supplemental Data Systems. It was determined that the
information in BLS's computers was of little or no value, for the
following re.asons:

l. The bases input source is the initial report of & workman's
compensation application. This form is filled out either by the workers
themselves, their supervisors, a records secretary, or occasionally an
examining physician; therefore the data reported tends to be sketchy and
nonstandardized.

¥4



2, In addition, the data are drawn from the records of individual
states, and the systems utilized by different states tend to differ
widely in content and sophisticationm.

3. Finally, the accession index of the BLS database is set up under a
very general classification scheme. Thus it is not possible to extract
information specifically about the priority compounds. The closest
accessible classification term is, "Chemicals and Chemical Compounds,
NEC".

16. Relevent Information from the EPA
Contacts have been established within the EPA and assorted materials

have been obtained. Work is continuing in this area of concern.

17. Relevent Information from the Department of Commerce
Information is being extracted from the Commerce Department's

Statistical Abstract of the United States; work is continuing in this

A}

area of concern,

18, Status of Materials on National Toxicology Program (and the National
Cancer Institute's Carcinogenesis Testing Program)
None of the priority group compounds appear in the Draft FY '80 NTP
Toxicity Testing list. Also, none of the priority amines appear in the
NCI Carcinogenesis Testing Program's list of Chemicals on Standard

Protocol,

19. NIOSH's Occuptional Safety and Health Current Research File

Information has been requested on a current, ongoing research
project, Mechanisms of Toxicity of Industrial Chemicals, being conducted
by H. Plotnick, NIOSH Division of Biomedical and Behavioral Science.
This file continues to be monitored for any new developments,

20. Popular Press Activities
No postings have been found on the priority group compounds, and on

amines in general, in the following databases: 1. Systems Development

A-4
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Corporation's INDEX File, which contains entries from the following
newspapers: The Chicago Tribune, The Detroit News, The Houston Post, The
New Orleans Picayune, The San Francisco Chronicle, The Los Angeles Times,
and The Washington Post (1976 to present.) 2. Lockheed's Magazine Index
File, which covers 370 popular magazines (1977 to present). 3.
Lockheed's National Newspaper Index File, which contains entries from The
Christian Science Monitor, The New York Times, and The Wall Street
Journal (1979 to present).

21. Additives and Contaminants in Commercial Products
At present we are trying to determine the most effective ways to

obtain this information.
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TARLE &~

SECOMDARY ALIPEATIC MONOAMIMES COMSIDERID FOR INCLUSION
(Listed by Ascanding Chemical Abstracts Registry Vhumbar)

Molecular
Coumon Name CAS Name GAS # Formula
4~Bydroxyproline L-Prolise, #~hydroxy-, trans- 51=35-4 COSHOSMO)
Fropylenimine Propylminine 75-55-8 CO3ROTN
h:hyhcndu (¢ 3 Acetamide, Waethyl- 79-16-3 COINO7R02
¥-Nethylcyclohexylanine Bedachyleyclohexylamine 100~60-7 CO7R1SN
Dicyclohexylamine Cyclohaxsmanine, W-cyclohexyl- 101=83-7 C12H23W
Nethylutethane Carbamic acid, methyl-, ethyl sster 105-40-8 CO&HO09N02
l-Raxenamine , z-ochyl-l-(z-.:hylhexyl)- 1-Rexsnsnine, Z-sthyl-~(2-athylbsxyl)- 1086=-20-7 C16H3SN
Sarcosine Clycine, Wumathyl- 107-97-1 CO3ROTNO2
Diisepropylamine 2=Propomsmine, W~{l-wethylathyl)- 108-18-9 COGHLSN
Methylpiperidioa (2) Piparidine, 2-methyl- 109-05~7 CO6H13N
Methyl smimcethamol (B) Ethamol, 2-(matbylamisc)- 109-83-1 CO3H0INO
Diachylomine Ethasanine, W-sthyl~ 109-89-7 COLHLIN
Divinylenimine Divisyleninine 109-%7-7 COLROSH
Mathyl-s-butylemins 1~bucaneming, Wmechyl- 110-68~9 COSHLM
Ethanol, 2- (athylsmimo) Bthanol, 2= (ecthyl mmino)- 110~73-6 CO4H11M0
Piperidine Piperidine 110-89-4 COSHLIN
Narpholine hﬁnli- 110~91-8 COLNOINO
Diissbutylomine 1=Pr ins, 2 i-¥=-{2-methylpropyl) 110~96-3 COBN19K
Diissprepancismine z-rn,-n, l-l'-i.ﬂ.-nin- 110-97-4 COSR1SNO2
Ii‘-th-l-'u N Bthanol, 2,2'-imioobis~ 111=42=-2 COAII1NO2
Dibutylamine 1-Dutenamine, N=butyl- 111-92-2 COBE19K
Disthylsmine, 1,2°'-dimethoxy Disthylamine, 2,2'-¢imethoxy- 111-95-5 COeN15W02
ARines, W-octasdecyl-l d ine 1~Octadscasaming, W-octadecyl- 112-99-2 CI6H75M
N-Mathylf cxmamids R-athylformemide 123-39-7 cozmosme
Succinimide . 2,5%Pyrrolidinedione 123568 COLMO5NO2
Biallyleninve "2-Propeu-l-smine, ¥-2-propenyl- 124-02-7 COGR1IN
Dissthylamine Methamsmine, N-methyl 12h=40-3 CO2BO7R
Rhodanine 4'-Thiagolidinens, 2-thiwmo- 1lal=-Bé~4& CO3MO3N0S2
Acatyl sthamclamine (M) Ethanolenine, N-acetyl- 162-26=7 COAROYNOZ
Glycime, W~carboxymathyl Glycine, Welcarboxymethyl)- 142-73-4 COAHOTIOL
Di-s—propylemine 1=Propanamine, W-propyl- 142-84~7 COGNLSN
Dikezylamine 1~Naxemaming, ¥-hoxyl- 143~16~8 C12E27
Proline (1) L~Prolisas ; 147~85-3 CO5809N02
Ethyleas imine Axiridine 151=~56~4 CO2ROSH
Propylhyiroxylsmine 1=-Propawol, I-smiwo- 156-87-6 COIRNINO
4-Nexeaylasine, N,1,%trimathyl &Sezenylamine, M,1,5~trimethyl- 503-01-5 COSKE19N
2, 6~Bimechylpiparidioe 2,6~Dimsthylpiperidine 504~03-0 COTR1SM
Sexylamine, ¥,l-dimethyl Bexylamine, N,l-dimathyl S&0-43-2 cosa1N
Acatyl glycise Clycine, W-acetyl- . S4X-24~8 COANOTNO3
Diisopentylamine Diisopentylamine 544-00~-3 CI0B2IN
Butyrolactam 2=Pyrrolidions $16=45~5 COMROTIO
Rthyl ursthane Carbemic acid, N-athyl, ethyl aster $23-78-9 CO3u11M02
T-Hechylethylanine Ethanamine, W-methyl- 6§26-78~2 CO3UI9N
Methylisobutylamine 1=Propansnine, N,2-dimethyl- 623~k3~b COSuI3N
Ithyl~acecamide () Acstemids, Bsthyl- 625-50-3 COLENING
hnouoiydo-uouuu A ide, ¥={hydroxymathyl)- 625-51-6 €o3a0TMO2
Discetami Discotamide 625-77-4 COLROINO2
M-n—l-trudn- Di-sec-butylsmine 626-23-3 cosiu1m
Wathylpiparidine (3) Piperidise, J-mathyl- $26-%6~2 COSE1IN
Methylpiperidina (4) Piperidine, 4-mechyl- $26~58-4 COSELIN
Nethyl w~propylamine Propylamine, W-methyl- 627=~35-0 COARL1N
Ethyl-formamide (N) Foraaside, N-sthyl- $27-45-2 £O3M07TN0
Diglycolamine Diglycolamine 929066 COAN11M02
dioccylemine Disctylamine 1120~48~5 C16M35N
Didecylamine Didecylamine ) 1120-49-6 C20BA3N
Wathylprepsmamide B-lathylpropasanide 1187-58-2 COABOINO
Diamylamine l-Peatanaming, W-pantyl- 2050-92-2 10823
Dihaptylemine Dikeptylamine 2470-68-0 cl143in
dmings, N-dodecyl~l-dodecasanine 1-Dodecansmine, W-dodecyl- 3007-311-6 C24H51N
F-Ethylcyclobaxy Lamine B-Ethyl-cyclobsxylamine 5459938 COBHLIM -
Bthylcetylamine Ethylcetylamine 5877-76~9 Clau39N
Ditridecylanine Ditzidecylanine 5910-75-8 C26H55K
B-Tert-butylisspropylemine W=Tert~butylisopropyiemise 7515-80~2 cormI ™™
N=Ethyl-s-butylamine I=Sutansmine, I-ch,l- 13360-63-9 COSELIN
Amines, Wehsxsdecyl-l-hexadacemine Aminas, T-h haxad ine 16724—63-3
Aminss, N-tetradecyl«l=tetradecanamine Aninas, l—nnﬂnyl-i—nnﬂ.cll-un 17361~44~3
¥-Ethyl-2-nsthyl-2-propen—]~amine Allylamine, W-ethyl-i-mathyl 18328-90-0 CORNLIN
Disthylamine, l-wethyl- Diathylomine, l-methyl- 199%61-27-4 COoSHLIN
Rehylpropylanine Sthylyropylumine 20193-20~8 COSNI3N
l~Butsensing, N-propyl- I=-Butassnine, S-propyl- 0193-21-9% coTHITR
Butylanine, W=isebutyl~- Betylasine, N-isobutyl- 20810-06-% COSNIN .-
thyl-ue-htyl‘u N-Ethyi-sec-butylamine © 21035=44-8% COGHL SN
Blisensnylamine Diiscuseylmsine - 28434~70-8 ClauyN
3,5-Dimetbylpiperidine S.S-M-othlﬂ.ptuiu 35794~11-7 COTRISH
W=ioyl-a-butylanine I~Peutenemine, W-batyl- 3953611 cosmzin
Anisss, disoso alkylmethyl Aminss, dicece alkyimsthyl- 6€1780-62-3
dmines, diceco alkyl dmiens, diceco alkyl- 61789-26-2
sninse, bis (hydrogensted taliow alkyl) dmisas, bis (hydrogemated tallow slkyl)- 61789-79-5
Amines, 4i-C 14-18 -alxylmethyl Aminse, di-C 14~18 —alkylsethyl- 67700-99-6
Anines, 4i=C 14=18 =~alkyl Anines, di~C 14~18 ~alkyl- 68037-98-3%
Aminss, di=C 12=18 ~alkyl amines, &4iC 12+18 ~alkyl- 63153-95-7
sninss, 4i=C 16=22 -sikyl Aninas, &i-C 16~22 -alxyl- 68439-74~7
Aminsa, 4i-C 12-13 ~slkylmethyl imines, 4i-C 12+~18 ~alkylmethyl- 63439-73-8
Animas, di-C 13 =brasched slkyl Aminas, di~C 1} ~braachsd alkyl- 8513-50-8 <
Aninse, di~C 8-20 -alkylmathyl Amines, di-C 8-20 ~alkylmethyl- $8326—68-1
Aniwes, di-C 12-15 =slkylmethyl Amines, 3i~C 12-15 ~alkylmethyl- 8526-69-2
Amines, disoys alkyl Mines, diseya alkyl- 3783233
Aminas, ditaliow slkyl Aiues, ditallow alkyl- . 68783244
Mminas, dissthyltallow Aminaa, dimethyltallow 68514~6%-7



