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I. SCOPE OF DOCUMENT AND SUMMARY OF MAJOR FINDINGS
A. CLASS IDENTIFICATION
The amincazobenzenes have been identifled as the compounds having the

basi¢ general structure as follows:

The hydrogen atoms attached to the amino group or to the aromatic rings may be
replaced by other functional groups such as nitro, methyl, chloro, sulfonic acid,
amino, ethyl, or other common functional groups.
The appendix contains a listing of all the amincazobenzenes identified
from the above definition.
B, CHEMICALS TO BE ADDRESSED
Individual profiles have been prepared for the following aminocazo=-

benzenes:

4-Amincazobenzene

b.aminonazobenzene-3, §'~disulfonic acid
l-Amincazobenzene-3,U4'-disulfonic acid, disodium salt
4-Aminoazobenzene hydrochioride
4r-Amincazobenzene-d-sulfonic acid
U'.Amincazobenzene-U-sulfonic acid, sodium salt
ortho=-Aminoazotoluene

ortho-Aminoazotoluene hydrochloride

C.I. Disperse Orange 3

C.I. Disperse Red 1

C.I. Disperse Red 5

C.I. Disperse Red 17

C.I. Disperse Yellow 3

Chrysoidine

2,4-Diamincazobenzene

N, N-Diet hylamincazobenzene

Individual profiles were prepared for each amincazobenzene identified as having

an annual production volume in, at least, the thousands of pounds. This



criterion was used to insure that the individual amincazobenzenes were not pro-
duced primarily for research or laberatory applications,

The only major commercial use identified for all of the aminoazo-
benzenes was as a dyestuff or dye intermediate. In this application, small
volumes of an aminoazobenzene (dye) may have some commercial significance. For
example, in industry, the 100% active dye chemical is commeonly "cut"™ to
commercial strengths by additionz of sodium sulfate, non-dusting agents,
surfactants, dextrins, and other inert ingredients, The actual dye content of
the commercial product may be as low as 25%. Also, a specific aminoazobenzene
(dye) may have only one or two specialized commercial applications. Therefore,
some of the amincazobenzenes from the Appendix which are not profiled
individually may have same commercial significance.

C. SUMMARY OF BIOLOGICAL ACTIVITY

There is little information on the toxdicity of the amincazobenzenes.
The information that is avallable would indicate that campounds of this group are
only moderately toxic following acute exposure. With the few chemicals examined
by either subchronic or chronic exposure, N,N=-diethylamincazobenzene,
Y-amincazobenzene, and ortho-amincazotoluene, organ damage was observed in the
liver, kidneys, and spleep. The only reports of human experience with aminocazo-
benzenes relates to case studies of allergic eczema in individuals exposed to
C.I. Disperse Yellow 3 in nylon stockings. Similar allergic responses have been
observed with Y-aminoazobenzene-3,U'-disulfonic acid following sensitization of
guinea pigs.

Most of the aminoazobenzenes have not been studied for mutagenic or
carcinogenic activity. Of the compounds assayed for mutagenic activity, both
N,N-diethylamincazobenzene and cortho-amincazotoluene hydrochloride have éiven

negative resulta. The other compounds tested, U-amincazobenzene, chrysoidine



and ortho-amincazotoluene, have been positive in the Ames assay after metabolic
activation. Also, both 4-aminoazobenzene, and 4'-amincazobenzene-d-sulfonic
acid have been shown to be positive in cell transformation assays,

The aminoazobenzenes, U4-aminoazobenzenes, chrysoidine and ortho-
aminocazotoluene have been shown to be carcinogens in laboratory rodents. Ortho-
aminoazotoluene has been shown to eross the placenta and inerease the tumor
incidence in the F1 generation. The dye C.I. Disperse Yellow 3 was possibly
carcinogenic in mice, however, the study was inadequate to aliow for a definitive
determination. Of the compounds tested for carcinogenieity, only
N,N-diethylamincazobenzene has been determined to be non-carcinogenic in rats
and mice. The limited data available and the fact that the mutagenicity data
indicates that metabolic activation is required makes it impossible to predict
the carcinogenic potential of the aminocazobenzenes that have not been assayed in

either short term or long term biocassays.



II. INFORMATION PROFILES
A. L-AMINOAZ CBENZENE

1. Chemical Name: M-Aminoazoberizene

2. Chemical Structure:

N=N NH

3. Synonyms: Aminoazobenzol
p=Aminodiphenylimide
Aniline Yellow
L-Benzeneazoaniline
¢.I. 11000
C.I. Solvent Yellow 1
Organol Yellow
p-(Phenylazo)aniline

4, Chemical Abstracts Service (CAS) Number: 60-09-3

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:
BY8225000 '

6. Chemical and Physical Properties:

Description: yellow to brownish-tan crystals
Mclecular Weight: 197.26

Boiling Point: >360°C

Melting Peint: 126-128°C

Vapor Pressure: -—

Solubility: slightly soluble in water;

soluble in ethanol, benzene,
chloroform, and ether

Specific Gravity:  ---
Stability: -—

7. Preduction

The following figures for production velumes of amincazobenzene

-

and its hydrochloride are available (USITC, 1976, 1975):



Production in

Year Thousands of Pounds
1974 129
1973 o 462

Reported importation in recent years is as follows (USITC, 1980a, 1977a, 1978a):

Importation in

Year Thousands of Pounds
1979 189.816
1977 174,163
1976 41.225

Data available from the U.S. EPA (1980) regarding producers of
b.amincazobenzene and preoduction volumes are presented in Table 1.
8. Use
L-Aminoazobenzene is used in dyeing and in the production of dye

intermediates (The Merck Index, 1976). It reportedly is used as a dye for

lacquers, varnishes, wax products, oil stains, and styrene resins and as an
intermediate in the manufacture of acid yellow, diazc dyes, and indulines.
According to U.S. industrial sources, lL-aminoazobenzene ia not used in foods,
drugs, or cosmetics (IARC, 1975a).

9. Manufacturers and Distributors

SRI International (1980) lists American Cyanamid Co. (Bound
Brook, NJ) as a manufacturer, while USITC (1978b) lists American Cyanamid and
Atlantiec Chemical (Nutley, NJ) as manufacturers., American Cyanamid, however, no
longer manufacturers aminoazobenzene (Gerko, written communication, 1980).

Distributors include (1980-81 OPD Chemical Buyers Directory,

1980; Chemical Week: 1981 Buyers Guide Issue, 1980; Chem Sources--USA, 1980):

Anachemia Chem. Gallard-Schlesinger Chem. -

Atlantic Chem. IN/K and K

Atomergic Chemetals Lachat Chem.

Bio=-Cliniecal Lab. MCB Reagents -
Crompton and Knowles Mobay Chem.

Eastern Chem. Orliex Chem.

EM Lab. Tridom Chem.

FPisher Seci. TransWorld Chem.



Table 1. Producers of lY-Aminoazobenzene and Production Ranges
(U.S. EPA, 1980) ,

Producer Type of Production 1977 Production Range

Eastman Kodak
Rochester, NY Manufacturer none

Alliance Chemical Ine.
Newark, NJ Manufacturer none

The Harshaw Chemical Ca.

Lowell, NC Manufactuer 1=10 thousand 1lb
GAF Corp.
New York City, NY Importer 1=10 thousand 1lb

Mobay Chemieal Corp.
Pittsburg, PA Importer confidential




0. Manufacturing Processes

b-Aminoazobenzene is produced by diazotization of aniline with

sodium nitrite and hydrochloric acid (Hydro and Willard, 1959; The Merck Index,

1976) .

This type of reaction is commonly carried out in a well=stirred
batch tank for the reactor (Steadman et al., 1977). An aqueous medium is used
whenever possible (Bannister et al., 1979). The reaction begins by introducing
aniline, hydrochloric acid, and ice into the reactor. The temperature must bhe
kept cocol to prevent decomposition of the diazonium salts that are produced. To
the resulting solution or suspension, a solution of sodium nitrate is rapidly
injected, which forms nitrous acid and thereby begins the azo coupling of the
aniline campound. Tests are conducted tc determine when the degree of azo
coupling is sufficient.

When the reaction is complete, sodium carbonate is added to the
reactor to neutralize excess hydrochloric acid. The dye can now be precipitatéd
from solution by addition of socdium chloride. The precipitated aminocazobenzene
can be recovered by filter presses and dried in tray driers, Figure 1 outlines
the manufacturing operations.

117. Impurities or Additives

The manufacture and testing of U-aminoazobenzene do not conform
to rigid chemical specifications, and its composition varies in order to meet
customer shade and intensity requirements (IARC, 1975a).

12. QOccupationzl Exposure

The Nationmal Occupatiocnal Hazard S3Survey indieates that 250

workers are potentially exposed to 4-amincazobenzene,
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Figure 1. Manufacture of 4~-Aminoazobenzene



13. Control Technology and Work Practices
Specific factors that may contribute to or prevent employee expo-
sure to 4-aminocazobenzene were not found in the literature searched.

14, Biological Effects

a. Animal Studies
(1) Acute Exposures
An LILo value of 200 mg/kg has been reported for
Y-amincazobenzene administered intraperitoneally to mice (NIOSH, 1979). Simmon
et al. (1979) determined that the LD50 of U-aminoazobenzene in mice was
483 mg/kg. Lin et al (1972) demonstrated that U-amincazobenzene formed
methemoglobin in a dose-dependent manner in rats following intraperitoneal
administration. At the highest dose tested, 650 mg/kg, 66.6% of the tétal
hemoglobin was converted to methemoglobin in 1 hour; this value fell to 44,5% by
4 hours,
(2) Subchronic Exposures
No information was found in the literature searched,
(3) Chronic Exposures
Kirby (1647) maintained 16 rats on a low-protein diet
eontaining ll-aminoazoﬁenzene (the dose schedule is presented in the
Carcinogenicity section). One animal at the time of natural death had an
enlarged spleen and periportal cirrhosis of the liver, and a number of animals
had cholangiectases. In 7 rats that received 4-aminoazobenzene and a normal
diet, occasional fatty degeneration of the liver was noted.
In a study of 29 mice injected with Hd-aminocazobenzene and
maintained on a restricted diet {the dose schedule is presented in the
Carcinogenicity section), Kirby {1945) observed liver necrosis and acute toxic

nephritis in many of the animals. In 7 mice that received 4-aminocazobenzene and



an adgquate diet, toxic nephritis usually was cbserved. Ne signs of liver
cirrhosis, however, were detected in either group of mice.
- (4} Carcinogenicity

The carcinogenicity of Y4-aminocazobenzene has been
reviewed by an IARC Working Group (IARC, 1975), by Miller and Miller (1953), and
by Terayama (1967),

Rirby (1947) studied the chronic effects of 4-amincazo-
benzene on rats fed two types of diet--one centaining adequate protein and boiled
potato and the other restricted in protein and containing rice starch. These
results were alsc reported by Kirby and Peacock (1947)}. A group of 16 male rats
were fed a diet (adequate in protein) containing 0.3% Y4-amincazobenzene for
20 weeks, after which the composition was changed to 0.5% for 10 weeks, 1.0% for
15 weeks, and 0.2% for the remainder of the experiment until the animals died.
The total amount of Y-amincazobenzene consumed during the lifetime of these rats
ranged from 20 to 36 g. Of the 16 rats, 7 developed liver tumors; 5 hepatomas and
2 liver cell carcinomas were identified., In the second study, a group of 8 male
and 7 female rats were fed the protein-restricted diet containing 0.25%
4-aminoazobenzene for 20 wesks, after which the diet was changed to 0.15% for 8
weeks, 0.1% for 44 weeks, and 0.08% for the remainder of the experiment un;il the
animals died, In this study, no proliferative changes were observed in the
livers of any of the animals.

In a limited study, Odashima and Hashimoto (1968) fed
32 male Donryu rats diets contalning 0.8% U-amincazobenzene for 60 weeks. At the
end of 60 weeks, the 18 surviving animals were killed. Only one tumore-a
fibreosarcoma--was detected. The shert duration of this study has been noted by

L

the IARC Working Group (IARC, 1975).
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Fare (1966) painted the dorsal skin of & male rats

twice weekly with a 0.2% solution of U-aminoazobenzene in acetone for a mean time
of 123 weeks (the life of the animalsa). All.e rats developed skin tumors; U
squamous cell carcinomas, 8 basal cell carcinomas, 2 anaplastic careinomas, 1
squamous cell papillama, and 3 miscellanecus tumors were identified histo=-
logically. No proliferative changes were noted in the livers,
e Kirby (1945) administered Y-amincazobenzene as a 3¢
éolution in arachis o0il by subcutaneous injection of 0.25 ml once every 2 weeks
to 29 stock mice. The animals in this study were maintained on a prbtein-
restricted diet. After 48 days, half the mice had died and the dose was reduced
to 23. Of the surviving animals, 8 lived for more than 100 days and 3 lived for
more than 300 days. No tumors were observed elither locally at the site of
injection or in any other body organ. Moreover, no tumors were noted in 7 mice
that received the same treatment while maintained on a normal diet. In a similar
study, Poirier et al. (1967) subcutaneously injected 20 male CD rats with 2.3 mg
Y-amincazobenzene in 0.2 ml tricaprylin. The rats were injected twice weekly for
12 weeks, followed by an ll-month cbservation period. No tumors were detected in
these animals.

No inecrease in tumor incidence was observed in 20 rats
following intraperitoneal administration of U-amincazobenzene (Sato et al.,
1966). Weanling female Charles River rats were injected 3 times weekly with
100 mg/kg U-aminoazobenzene for 6 injections, followed by an additional injec-
tion of 75 mg/kg. This dose of 4-amincazobenzene killed 16 of the animals prior
to 12 meonths, at which time the study was terminated. The IARC Working Group

noted the short duration of the study (IARC, 1875).
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(5) Mutagenicity

Extensive mutagenicity assays have been performed using
Y-amincazobenzene {see Table 2)}. There have been conflicting results using the
reverse mutation assay of Ames with Anderson and Styles (1978) and McCann et al.
(1975) obtaining a positive mutagenic response, Simmon (1979b) obtaining a
marginally positive reaponse, and Rosenkranz and Poirier {1979) demonstrating no
mutagenic activity. The reason for these differences in the Ames assay was not
apparent from the experimental details reported in the articles.

Poiley et al. {1979) reported positive results in a
cell transformation assay, while three other investigators could demonstrate no
transforming activity with U-aminocazobenzene, Poiley et al. (1979) employed a
higher concentration of the compound and hepatocyte feeder cells to provide
metabolic activation.

The cther assay systems described in Table 2 showed no
genotoxic effect attributable to UY-amincazobenzene.

(6) Teratogenicity

No information was found in the literature searched,
(7) Reproductive Effects

No information was found in the literature searched.
{8) Other Relevant Information

Sato et a2l. (1966) injected 4-amincazobenzene intra=-
peritoneally into male rats and hamsters and female mice. The metabolites
N-acetyl;ﬂ-aminoazobenzene and its N-hydroxy-, 3-hydroxy-, and Aui'-hydroxy
derivatives were detected in the urine, Not all the metabolites were detected
for each species and all represented only a minor fraction (<1%) of the dose
excreted. The N-hydroxy-N-acetyl-l-aminocazobenzene was administered to rats

either in the diet or by intraperitoneal injection in a limited 12-month study.
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At autopsy, the animals were examined for gross tumors. Although this metabolite
was toxie (it killed 12 of the 16 animals prior to 12 months), no tumors were
detected. Levine and Finkelstein (1978) have preliminary evidence that the
hydroxylation of U-amincazobenzene may be the rate-limiting step in the biliary
excretion of U-aminoazobenzene while conjugation of the hydroxylated metabolite
occurs rapidly.
b. Human Studies
No information was found in the literature searched.
(1} Pharmacokinetics
No information was found in the literature searched.
(2) Health Effects
No information was found in the literature searched.
(3) Target Organ Toxicity |
No information was found in the literature searched.
(4) Epidemiology
No information was found in the literature searched.
15. Ongoing Studies
No current toxicological or envirommental stud.ia of 4-aminoazo=-
benzene were found.
16. Exposure Standards
No recommended or pramulgated occupational exposure standards for
U-aminoazobenzene were found.

17. Sources of Additional Relevant Information

No sources of additional relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assessofent of

L-amincazobenzene as an occupational hazard was found in the literature

searched.
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B.

4-AMINOAZCBENZENE-3,4'-DISULFONIC ACID

1.

2.

Te

Chemical Name: U-Aminoazobenzene-3,4'-disulfonic acid

Chemical Structure:

S0.H

30,8 -@u-n NH

Synonyms: 6-Amino-3,4'-azodi (benzenesulfonic acid)
Benzenesulfonice acid, 6-amino-3,4'-azodi
Benzenesulfonic acid, 2-amino-5-{ (4-sulfophenyl)azo]-~

2

Chemical Abstracts Service (CAS) Number: 101-50<8

Registry of Toxic Effects of Chemical Substances (RTECS) Number:

Not listed

Chemical and Physical Properties:

Description: bright violet needles
Molecular Weight: 357.35

Boiling Point: —_—

Melting Point: ——

Vapor Pressure: —~——

Solubility: soluble in hot water
Specifie Gravity: —

Stability: e

Production

Data available from the U.S. EPA (1980) regarding producers of

Y-aminocazobenzene-3,4'~disulfonic acid and production volumes are presented in

Table 3,
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Table 3. Producers of 4-Aminocazobenzene-3,4'-disulfonic acid and
Production Ranges (U.S. EPA, 1980)

Producer and Location Type of Production 1977 Production Range

Toms River Chemical Corp.
Toms River, NJ Manufacturer/ confidential
Produced Site Limited

Mebay Chemical Corp.

Pittsburgh, PA Importer confidential
Sandoz Colors and Chemicals
East Hanover, NJ ’ Importer confidential

Plant Site Not on File —-—— 0.1-1.0 million 1b
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Recent importation of 4-aminocazobenzene-3,4'-disulfonic acid has

been reported as follows (USITC, 1980a, 197%9a, 1978a, 1977a):

Import in
Year Thousands of Pounds
1979 108.299
1978 §1.375
1977 7.545
1976 17.474

8. Use
4-Aminocazobenzene-3,4'-disulfeonic acid is used in the synthesis
of dyes and in wool dyeing (Hawley, 1977).

9. Manufacturers and Distributeors

Producers listed by the U.S. EPA (1980) are presented in Table 3.
SRI International {1980) and USITC (1980Ca) do not list amino-
azobenzene-disulfonic acid.

" Distributors  include  (1980-81 CPD Chemical Buyers Directory,

1§BO; Chem Sources-=USA, 1980):

Aceto Chem, Crompton and Knowles
Atlantic Chenm, IN/K and K
Chemcentral/Pittsburgh Orlex Chem.

Pfaltz and Bauer

10. Manufacturing Processes

4-Amincazobenzene-3,U4'-disulfonic acid is derived by heating
either amincazobenzene hydrochloride or aminoazobenzene-meoncsulfonic acid with
fuming sulfuric acid (Rose and Rose, 1956). The reaction products will require
neutralization, washing, drying, and finishing.

11. Impurities or Additives

No information was found in the literature searched.
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12. Occupational Exposure
7 The National Occupational Hazard Survey does not provide an
estimate of the number of workers Qho are potentially exposed to
Y-aminocazobenzene-3,4'-disulfonic acid.
13. Control Technology and Work Practices
Speecifie factors that may contribute to or prevent employee
exposure to Hd-aminocazobenzene-3,4'-disulfonic acid were not found in the
literature seareched.
4. Biolemical Effects
a. Animal Studies
(1) Acute Exposures

It has been noted in the Czechoslovakian literature
that Y-amincazobenzene-3,U'-disulfonic acid is not highly toxie (rat oral LD50
of (5 g/kg), and that instillation of 500 mg was séverely ir;itating to the eyes
of rabbits after 24 hours (Marhold, 1972).

Allergic reactions developed in 2 of 18 guihea pigs
sensitized with p-phenylenediamine after a challenge with U4-aminocazobenzene-
3,4'-disulfonic acid (Sulser and Schwarz, 1962).

(2) Subchronic Exposures .

No information was found in the literature searched.
{3) Chronic Exposures

No information was found in the literature searched.
(4) Carcinogenicity

No information was found in the literature searched.
(5) Mutagenicity

No information was found in the literature searéhed.
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(6) Teratogenicity
No information was found in the literature searched.
(7) Reproductive Effecﬁs
No information was found in the literature searched,
(8) Other Relevant Information
No information was found in the literature searched.
b. Human Studies
(1) Pharmacolkdineties
No information was found in the literature searched.
(2) Health Effects
No information was found in the literature searched.
(3) Target Organ Toxicity
No information was found in the literature searched.
(4) Epidemiology
No information was found in the literature searched.
15. Ongoing Studies
No current toxicological or envirommental studies of Ul-aminocazo-
benzene-3,4'-disulfonic acid were found.

16. Exposure Standards

No recommended or promulgated occupational exposure standards for 4-
amincazobenzene-3,4'-disulfonic aclid were found.

17. Sources of Additional Relevant Information

No sources of additional relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assessment of
Y-aminocazobenzene-3,4'-disulfonic acid as an occupational hazard was found in

the literature searched.
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c. U-AMINCAZCBENZENE -3, 4'-DISULFONIC ACID, DISQODIUM SALT
1. Chemical Name: U4-Aminoazobenzene-3j,4'-disulfonic acid, disedium =alt

2. Chemical Structure:

Na0_S N=N

3. Synonyms: Acid Yellow 9
4-Amincazobenzene=-3, 4'-disulfonate
f=-Amino=-3, 4-azodibenzenesulfonic acid, disodium salt
Benzenesulfonic acid, 2=-amino=5-[ (4-sulfophenyl)azo]-,
disodium
c.I. 13018
C.I. Aeid Yellow 9
C.I. Food Yellow 2
Disulfonate p-phenylazoanile
Fast Yellow AB

4, Chemical Abstract Serviee (CAS) Number: 2706-28-7

5. Registry of Toxiec Effects of Chemical Substances (RTECS) Number:

Not listed

6. Chemical and Physical Properties:
Description: red-yellow crystals
Molecular Weight: 401.31
Boiling Point: -—
Melting Point: -——
Vapor Pressure -

Solubllity: soluble in water;
slightly soluble in ethanol and Cellosolve

Specific Gravity: -——
Stability: ———

7. Production
The only production data available frem the U,S, EPA (1980) is
that the Harshaw Chemical Co., (Lowell, N.C.) produced between 0 and 1008 pounds

in 1977 for captive consumption.
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k-Amincazobenzene=3,4'=disulfonic aecid, disedium salt (Acid
Yellow 3) is produced as an intermediate in the syntheais of 4-amincazobenzene-

3,4'=disulfonic acid (The Colour Index, 1§56); the production volume of this

' campound in 1978 may have been on the order of 100 thousand pounds (see profile

for 4-amincazobenzene-3,4'-disulfonic acid).
8. Use
Acid Yellow 9 is used an an intermediate in the manufacture of
disazo and trisazo biyes in addition to being used as an aecid dye (The Colour
Index, 1956).

9. Manufacturers and Distributors

Acid Yellow 9 is manufactured by Tams River Chemiecal Corp., in
Toms River, NJ (USITC, 1980a)} and by the Harshaw Chemical Co. in Lowell, N.C.
(U.S. EPA, 1980).

The Aceto Chemical Co. is a distributor (Chem Sources--USA,

1980) .

10. Manufacturing Processes

4-Amincazobenzene-3,U'-disulfonie acid is derived by heating
either amincazobenzene hydrochloride or aminocazobenzene monosulfonic acid with
fuming sulfuric acid (Rose and Rose, 1956); neutralization of the reaction
proc}ucts yields the disodium salt which can be washed and dried. Subsequent
acj.dif‘ication of the disodium salt (Acid Yellow 9) yields the product Y-amino-
azobenzene-3,4'~disulfonic acid.

11, Impurities or Additives

Many commercial dyes are "cut" to commercial strength by'
additions of sodium sulfate, non-dusting agents, surfactants, dextrins, and
other 1lnert ingredients. The actual dye content of the final product may be as

low 25%.
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12. Qccupational Exposure
The Naticnal Occupational Hazard Survey indicates that 88 workers

are potentially exposed to U-amincazobenzene-3,i'-disulfonic aeid, disedium
salt.

13. Contrel Technology and Work Practices

Specific factors that may contribute to or prevent employee expo-
sure to 4-aminoazobenzene-3,4'-disulfonic acid, discdium salt were not found in
the l;l.terature searched,

14, DBioclegical Effects
a. Anlmal Studies
(1) Acute Exposures
No information was found in the literature searched.
(2) Subchronic Exposures
A sipngle subchronic toxicity stu&y was found in the
literature searched. Sbndersaard et al. (1977) treated 2 male and 2 t‘emale piga
by gavage with Fast-Yellow AB ' (h-minoazobenmne-a ll‘-disulfonic acid, diaodiun
salt). A mixture contalining 87.4% dye was administered at a dose of 1 g/kg/day
for the first 21 days followed by 1.5 g/kg/day for the remainder of the stdﬁy.
Blood was obtained on days 5, 19, and 68 of treatment and examined for changes in
hemoglobin, hemiglobin, packed cell volume, total erythrocyte count, Heinz_ﬁody “
counts, reticulocyte counts, cell volume, and serum lactic dehydrogenase levels,
At the termination of the study autopsies were pe‘,:r'fomed and histologic examina-
tion made of the lddneys, spleen, liver, hepatic and renal lymph nodes, and the
bone marrow. There was no significant effect of treatment on any of the
investigated parameters.
(3) Chronic Exposures

No information was found in the literature searched.
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(4) Carcinogenicity
No information was found in the literature searched.
(5) Mutagenicity
No information was found in the literature searched,
(6) Teratogenicity
No information was found in the literature searched.
{7) Reproductive Effects
No information was found in the literature searched.
(8) Other Relevant Information
Scheline and Longberg (1965) investigated the absorp-
tion, excretion, and metabolism of acid yellow (U-amincazobenzene-3,U4'-disul-
fonic acid, disodium salt) in the rat. When 2 mg/rat of acid yellow was adminis-
tered to 7 rats by intraperitoneal injectiocn, 87% of the dose was recovered as
unc‘hanged compound in the urine. When the dye was administered by gavage at a
dose of 100 mg/rat, only 2.6, 0.0, and 0.12% of the unchanged compound appeared -
in the urine, feces, and bile, respectively. ﬁyan and Wright (1961) observed a
10% biliary excretion of Fast Yellow following intravenous administration of the
compound to rats., The reduction products of acid yellow, sulfanilie acid and
p-phenylnediamine sulfonic acid, were isolated by Scheline and Longberg (1965)
in lafge quantities from the urine and feces of animals treated by gavage. Since
these compounds were not found after intraperitoneal injection of acid yellow, it
was suggested that the reduction occurred by the gut flora rather than the azo
reductase system of the rat. Preliminary studies confirmed the capability of
bacteria isolated from rat feces to form sulfanilic acid and p-phenylenediamine

sulfonic acid from aeid yellow.
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b. Human Studies
Noe information was found 1in the literature searched
regarding human studies of u-aminoazobenz-ene-a,u'-disulfonic acid, disodium
salt.
(1) Pnarmacokinetics
No information was found in the literature searched.
(2) Health Effects e
No information was found in the literature searched.
(3) Target Organ Toxicity
No information was found in the literature searched.
(4) Epidemiology
No information was found in the literature searched.
15. QOngoing Studies
No current toxicological or envirgmental studies of Y-amino-
azobenzene=3,4'-disuifonic acid, disodium salt were found. -
- 16. Exposure Standards | |
No recommended or pramulgated occupational exposure standards for

Y-amincazobenzene-3,4t-disulfonic acid, disocdium salt were found.

17. Sources of Additional Relevant Information
No sources of additicnal relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assesament of 4Y-amino-
azobenzene-3,4'~-disulfonic acid, discdium salt as an‘-occupational hazard was

found in the literature searched.

25



R R R e S 2 T Nty DUt T U NI L VTP U U OIS S A PRUPOPRE DLIPRS PLINN P I P YL S PR PO B P A, BV £ SE AP 21 L I T S INRPIY St R S A e

D. U-AMINOAZCBENZENE HYDROCHLORIDE
7. Chemical Name: U4-Aminocazobenzene Hydrochloride

2. Chenical Structure:

3. Synonyms: p-(Phenylazo)aniline hydrochloride
. p-Amincazobenzene hydrochloride .
Benzamine, 4-{(phenylazo)-, monochloride

4, Chemical Abstracts Service (CAS) Number: 3457-98-5

c. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

BY8235000

6. Chemical and Physical Properties:

Description: steel-blue crystals

Molecular Weight: 233.72

Boiling Point: -—

Melting Point: — - R T
Vapor Pressure: B

Solubility: slightly soluble in water;

scluble {in aleohol
Specific Gravity:  =~-
Stability: ——

7.  Production
The following information regarding production volumes of amino-

azobenzene and its hydrochloride is available (USITC, 1976, 1975):

Production in

Year Thousands of Pounds
1974 329
1973 462

In 1978, 2,608 thousand pounds were reported imported '(T.BITC,
1979).
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Data available from the U.S, EPA (1980) regarding producers of
4=aminocazobenzene hydrochloride and production volumes are presented in Table 4.
8. Use
4-Aminoazobenzene hydrochloride is wused in dyes, coloring
lacquers, and intermediates (Hawley, 1977).
9. Mapufacturers and Distributors
SRI Intermational (1980) 1lists American Cyanamid Co. (Bound
Brook, NJ) as a manufacturer, while USITC (1978b) lists American Cyanamid and
Atlantic Chemical (Nutley, NJ) as manufacturers., American Cyanamid, however, no
longer makes this compound (Gerko, written communication, 1980).
Producers listed by the U.S. EPA (1980) are shown in Table 4,

Distributors include (1980-81 OPD Chemical Buyers Directory,

1980; Chem Sources--USA, 1980):

Crompton and Knowles Corp. Pfaltz and Bauer
IN/K and K TransWorld Chenm, -
OPleX"Chwr o T T LT T TﬂM’CM_ o T T

10. Manuféct‘urir_xg Processes
Y-Amincazobenzene hydrochloride can be produced by passing dry
HCl gas inte a solution of amincazobenzene and purifying by crystallization
(Hawley, 1977). It also may be possible to separate the hydrochloride for
isolation during productiocn of amincazobenzene. Production methods for
aminoazebenzene are discussed in the profile for.that compound.

11. Impurities or Additives

The following are the properties of commercial aminoazobenzene

hydrochloride {American Cyanimid, n.d.):
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Table 4. Producers of Y-Aminoazobenzene Hydrochloride and
Production Ranges (U.S. EPA, 1980)

Producer and Location Type of Production 1977 Production Range

Atlantic Chemical Corp.
Nutley, NJ Manufacturer 10-100 thousand 1lb

E.l1. du Pont deNemours and Co.
Deepwater, NJ Manufacturer zero

Chemtronies Ina.

Swannanda, NC Manufacturer 10-100 thousand 1lb
Amperican Cyanamid
Bound Brook, NJ Importer confidential

Plant Site Not on File — . zero - - -
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Description: A steel blue or purplish=blue paste.

Specifications Typical Analvysis
Real Content (Dry basis) - 96.0% min. 97-100%
VWater 50% max. 16=35%

12. Occupational Exposure
The National Occupational Hazard Survey does not provide an
estimate of the number of workers who are potentially exposed to U-Aminscazo-
benzene hydrochloride.

13. Control Technology and Work Practices

Specific factorz that may contribute to or prevent employee
expesure to Hezminoazobenzene hydrochloride were not found in the literature
searched. |

14. Biological Effects

No information was found in the literature searched regarding the
blological effects of R-a.@inoazoberizene hydrochloride, except a single oral LDSO
P}_qgﬂfqr”rats of 1250 mg !gaminoazo,penzene :_hydpochloride.f.pe‘r.;kg-rbody wqi—;htf-f-*-"--f»'
(NIGSH, 1979). e S

15. Ongoing Studies

No current toxicological or envirormental studies of U-aminc-

azobenzene hydrochloride were found.
16. Exposure Standards

No recommended or premulgated occgpational exposure standards for

4-amincazobenzene hydrochloride were found.

17. Sources of Additional Relevant Infomation

No sources of additional relevant information were identified.
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18. Other Pertinent Data

No other information that weuld aid in the assessment of 4-amino=
azobenzene hydrochloride as an occupatlonal hazard was found in the literature

searched.
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E. U4'-AMINOAZOBENZENE-U4-SULFONIC ACID

1. Chemical Name: Y4'-Amincazobenzene-l-sulfonic acid

2. Chemical Structure:

3. Synonyms: p-{(p-Aminophenyl]azeibenzenesulfonic acid
Amincazobenzene-p-sulfonic acid
4'<Amino-4-sulfoazobenzene
({4=Anilinoazo] benzene-l=sulfonic acid)
(4=I4'-Sulfophenylazo] aniline)
Benzenesulfonic acid, 4-[(l-amincphenyl)azo)
C.I. 13011 (free acid)

g, Chemical Abstracts Service (CAS) Number: 104=23-4

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

Not listed

6. Chemical and Physical Proéerties:

Description: yellowish-white, microscopic needles -
Molesular Weight: 277.32 ‘

Boiling Point: -~

Melting Point: ——

Vapor Pressure: ——

. Solubility: barely soluble
Specifie Gravity: —
Stability: -—

7. Production
Reported production of 4'-amincazobenzene-f-sulfoniec acid in

recent years is as follows (USITC, 1980b, 1979b, 1978b, 13977Tb, 1977e, 1976):

N
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Production in

Year Thousands of Pounds
1979 . 302
1978 316
1977 277
1376 411
1975 178
1974 43y

Reported importation in recent years is as follows (USITC, 1980a,
1979a, 1978a, 1977a):

Impertation in

Year Thousands of Pounds
1979 59.009
1978 92.057
1977 192.0862
1976 187.510

Data available from the U.S. EPA (1980) regarding producers of
4'-amincazobenzene-lU-sulfonic acid and production volumes are presented in
Table 5.

8. Use

u'-Aminaazobenzene-u-sulfonic.acid»is used in dyestuff manufac-
ture (Hawley, 1977).

9. Manurfacturers and Distributors

SRI International (1980) lists the following manufacturers:

American Cyanamid Co. Bound Brook, NJ
Atlantic Chemical Corp. Nutley, NJ

BASF Wyandotte Corp. Rensselaer, NY
Toms River Chemical Corp. ‘ Toms River, NJ

USITC (1980b) lists American Cyanamid, Toms River, and du Pont as
manufacturers, American Cyanamid, however, no longer manufacturers this
compound (Gerko, written communication, 1980). Producers reported by the U.S.

EPA (1980) are shown in Table §, i
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Table 5. Producers of 4!'-Aminocazobenzene-4-sulfonic acid
and Production Ranges (U.S. EPA, 19680)

Producer and Location

Type of Production

1977 Production Range

Mobay Chemical Corp.
Bayonne, NJ
Pittsburgh, PA

Toms River Chemical Corp.
Toms River, NJ

Drake Chemical Ine.
Lock Haven, PA

American Cyanamid Co.
Bound Brook, NJ

GAF Corp., . .
New York, NY

Plant Site Not on Fille

Manufacturer

Importer

Manufacturer/
Produced Site Limited

Manufacturer

Importer/
Produced Site Limited

Importer

confidential
confidential

confidential

confidential

confidential

10-100 thousand 1b =

10-100 thousand 1b
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Distributors ineclude (1980-81 OPD Chemical Buyers Directory,

1980; Chem Sources-=USA, 1980):

Aceto Chem. Mobay Chem.
Atlantic Chen. Montedison USA
Crompton and Knowles Orlex Chem.

Sandoz Colors and Chem.

10. Manufacturing Processes

4'-pminocazobenzene-4-sulfonic acid is made by sulfonating amino-
azobenzene (Hawley, 1977). The process operations may be similar to those for
aminoazobenzene with the addition of a sulfonation step (see profile for
4-Amincazobenzene).

11. Impurities or Additives

No information was found in the literature searched.

12. Qeccupational Exposure

The National Occupational Hazard Survey does not provide an

estimate of the number of workers who are potentially exposed to U4'-aminocazo- -

Mmm@ﬁwﬂmmaum
13. Control Technology and Work Practices
Specific factors that may contribute to or prevent employee expo-
sure to U4'-amincazobenzene-i-sulfonic acid were not found in the literature
3earched.

14, Biological Effects

No information was found in the literéture searched regarding the
biological effects of U'-amincazobenzene-l-sulfonic acid, except a positive in
vitro cell transformation assay (Ashby et al., 1978). The compound was teated at

25 mg 4'-aminoazobenzene-l-sulfonic acid per ml.

34



. ‘ - . . . “nm N S L N P A Lo . :
Y P IS ST L TE oA VUL I UL ST APPSR I St TR0 S TEAE ¥ 3t St Uy 1 - CRPIS NIPRNEE VORI RPN SPRICI S P WS T A PP L S UL o S TR SR ALY PENPLONSE ST TR S LI LS

15. COngoing Studies

No current toxicclogical or environmental studies of
4'.aminoazobenzene-U-aulfonic acid were fouﬁd.
16, Exposure Standards
No recommended or promulgated occupational exposure standards for
4'-amincazobenzene-4-sulfonic acid were found.
17. Sources of Additional Relevant Information
No scurces of additional reievant information were identified.

18. Other Pertinent Data

Ne other information ¢that would aid in the aasessment of
4'-aminoazobenzene-l-sulfonic acid as an ocecupatiocnal hazard was found in the

literature searched.
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F. 4 AMTNOAZOBENZENE-4 ~-SULFONIC ACID, SODIUM SALT
Te Chemical Name: 4'-Amincazobenzene-l-sulfonic acid, sodium salt

2. Chemical Structure:
Nad3s-©— N-N—@NHZ

3. Synonyms: Benzenesulfonic acid, 4 [(4 aminophenyl)azo]-, monosodium
Bg[(g-ﬁminophenyl)azo]benzenesulfonic acid, sodium salt
4t Amino-d-sulfoazobenzene, sodium salt
4t_Aminocazobenzene-l-sodium sulfonate
[4=Anilinoazo] benzene-d-sulfonic acid, sodium salt
(4=[4'-Sulfophenylazo] aniline), sodium salt

C.I. 1301

4, Chemical Abstracts Service (CAS) Number: 2491-71-5

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:
Not listed

6. Chemical and Physical Properties:

Description: solid
Molecular Weight: 299.30
Boiling Point: ana
Melting Point: —
Vapor Pressure: -—
Solubility: —
Specific Gravity: -———
Stability: -

7.  Production
Data available from the U.S. EPA (1980) regarding producers of
4'.aminoazobenzene-4-sulfoniec acid, sodium salt and production volumes are pre=-

sented in Table 6.
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Table 6.

Producers of 4'-Aminoazobenzene-d-sulfonic acid,
sodium salt and Production Ranges (U.S. EPA, 1980)

Producer and Location

Type of Production 1977 Production Range

Toms River Chemical Co.

Toms River, NJ

The Harshaw
Lowell, NC

E.I. du Pont deNemour
Deepwater, NJ

Aceto Chemical Co.
Flushing, NY

Montedison USA
New York, NY ~

GAF Corp.
New York, NY

" Manufacturer/ confidential
Produced Site Limited

Manufacturer/ 0=1000 1b
Produced Site Limited
s and Co.
Manufacturer 0.1=1,0 million 1b

Importer 10=-100 thousand lb.

Importer ' confidential

Importer 10-100 thousand 1b
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Reported import in recent years is as follows (USITC, 1980a,
19793, 197381 19773):

Import in
Year (thousands of pounds)
1979 98.526
1978 127.501
1977 36.987
1976 201.822

8. Dse

4r.aminoazobenzene-4-sulfonic acid, sodium salt is used in dye-

stuff production. B

9. Manufacturers and Distributors

Producers listed by the U.S. EPA (1980) are presented in Table 6.

SRI International (1980) and USITC (1980) do not have listings

for amincazobenzene sulfoniec acid, sodium salt.

© Distributors ineclude (1980-81 OPD Chemical Buyers Directory,

1980; Chem Sources--USA, 1980):

Aceto Chenm. ICN/K and K
Orlex Chem. Pfaltz and Bauer
TransWorld Chem.

10, Hanufacturing Processes
H'-Am;noazobenzene-h-sulfonic acid is made by sulfonating aminc-
azobenzene (Hawley, 1977). The sodium salt may be prepared by simple neutraliza-

tion with a sedium compound.

17. Impurities or Additives

No information was found in the literature searched.

12. Qccupational Exposure
The Naticnal Occupational Hazérd Survey does not provide an

estimate of the number of workers who are potentially exposed to U'-amincazo-

benzene-U-sulfonic acid, sodium salt.
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13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee
exposure to 4'-aminoazobenzene-b-sulfonic ;cid, sodium salt were not found in
the literature searched.

14. Bioclogical Effects

No information was found in the literature searched regarding the

biological effects of the sodium salt of UYt!'-aminoazobenzene-b-sulfonic aecid.

15. Ongoing Studies

No current toxicological or environmental éiudies of 4'-amincazo-
benzene-i.sulfonic acid, sodium salt were found.
16. Exposure Standards
No recommended or promulgated occupational exposure standards for
the sodium salt of 4'-aminocazcobenzene-d-sulfonic acid were found.

17. Sources of Additional Relevant Information

~ No sources of additional,nglevantwin:o:natioq;were,LQentigigd.ﬁj

18, Other Pertipent Data =~~~ 7
No other information that would aid in the -  assessment of the
sodium salt of U4'=aminoazobenzene-U-sulfonic acid as an occupational hazard was

found in the literature searched.
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ORTHO-AMINOAZOTOLUENE

1« Chemical Name: ortho-Amincazotoluene

2. Chemical Structure: cH

3 3

CH
()
3. Synonyms: o=AAT

S-{o=tolylazo)-2=-aminoctoluene
o=-Aminoazotoluol
2-Amino-5-azotoluene
Y-pmino=-2'3-dimethylazobenzene
Benzenamine, 2-methyl-d-[(2-methylphenyl)azo] -
Butter Yellow

C.I. 11160

C.I. Solvent Yellow 2
2',3-Dimethyl-L-aminocazobenzene
Fast 011 Yellow

Fast Yellow AT

Fat Yellow B

Garnet GBC salt

Hidaco 0il Yellow

0il Yellow

Organol Yellow 2T

Somalia Yellow R

Sudan Yellow RRA
Toluazotoluidine

o-Toluidine, 4-{o-tolylazo)
Waxakol Yellow NL

4, Chemical Abstract Service (CAS) Number: 97-56-3

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

XyY8800000

€. Chemical and Physical Properties:

Description: golden erystals to reddish-brown crystals
Melecular Weight: 225.32
Boiling Point: —

Melting Point: 101-102°¢
Vapor Pressure -——
Solubility: practically insoluble in water; *

soluble in ethanol, ether, chloroform,
acetone, cellosolve, and toluene
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Specific Gravity: —
Stability: ———
T Production

Data available from the U.S. EPA (1980) regarding producers of
o-amincazotoluene and preoduction volumes are presented in Table 7.

Production in the most recent years is as follows (USITC, 1976,

1975):
Preduction
Year {in thousands of pounds)
1974 264
1973 us3

8. Use
o-Aminoazotoluene is used to color oils, fats, and waxes {TARC,
1975b) and as a dyestuff intermediate (Snell and Snell, 1962). Other uses cited
inelude applications in medicine (Hawley, 1977) and as an intermediate to produce
toluene-2,5-diamine (Thirtle, 1968).

9. Manufacturers and Distributors

SRI International (1980) 1lists American Cyanamid Co. (Bound
Brook, NJ) as a manufacturer; USITC (1980a) lists Passaic Color and Chemical as a
manufacturer of Solvent Yellow 3. Producers listed by the U.S. EPA (1980) are
shown in Table 7.

In addition to the manufacturers, the distributors include (Chem

Sources--USA, 1980):

Atlantic Chemn. Pfaltz and Bauer
Chemical Dynamics Corp. Pfister Chem. {listed as a producer)
MCB Reagents Reliable Chem.

TransWorld Chem.
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Tablé T.

Producers of o-Amincazotoluene and Produetion Ranges (U.S. EPA, 1980)

Preoducers

Type of Production

1977 Production Range

Paésaic Color and Chemical Co.
Patterson, NJ

Eastman Kodak
Rochester, NY

Alliance Chemiecal Inc.
Newark, NJ

Hilton-Davis Chemical Co.
Cincinnati, OH

GAF Ceorp.
Rensselaer, ‘NY
Blackman-Ulmer Chemical Div.
Augusta, GA

E.I. du Pont de Nemours and Co.
Deepwater, NJ

Crescent Chemical Co.
Hauppauge, NY

Mobay Chemiecal Corp.
Pittsburgh, PA

Manufacturer
Produced Site Limited

Manufacturer
Manufacturer
Manufacturer

Manufacturer
Produced Site Limited

Manufacturer
Manufacturer

Importer
Small Manufacturer

Importer

10=100 thousand 1lb

zero

10-100 thousand 1lb

2ero

‘zero

10100 thousand 1lb.
zero

confidential

confidential
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10. Manufacturing Processes

o-Aminocazotoluene is prepared by solution of ortho-toluidine in
cold hydrochloric aclid and treatment with'sodium nitrite solutien (Snell and
Snell, 1962; Hawley, 1977). The manufacturing operations will be similar to
those for Ud-aminoazobenzene (see profile on 4-aminoazobenzene for this
description).

11. Impurities or Additives

The manufacture of g¢-aminocazotoluene does not conform to rigid
chemical specifications and its composition varies in order to meet customer
shade and intensity requirements (IARC, 1975b).

12. Qccupational Exposures

The 'National Occupational Hazard Survey indicates that 3811
workers are potentially exposed to o-amincazotoluene.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee expo-
sure to o-aminoazotcluene were not found in the literature searched.
14. Biological Effects
a. Animal Studies
(1) Acute Exposures
Little information is available on the acute toxic
effects of o-aminoazotoluene except for the range finding studies of Andervent
(1950). These studies were designed to determine the maximum tolerated dose of
ortho-amincazotoluene in mice for experiments in chemical carcinogenesis, A
summary of these studies is presented in Table 8.
(2) Subchronic Exposures

No information was found in the literature searched.
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Table 8.

Acute Toxicity of o-Aminocazotcluene in Mice (Andervont, 1950)

Strain Route® dose Observation
(mg/mouse)

C gavage 40 mg all animals died within 2 days

c gavage 30 mg all animals died within 2 days

c gavage 20 mg all animals died within 1 week

c gavage 10 mg all animals survived

c gavage 10 mg, 3 times in 1 week 1 of 3 males died

c gavage 10 mg, 4 times in 1 week 1 of U females died

A gavage 20 mg all animals died within 3 days

(females)
gavage 10 mg all animals survived (females)
gavage 10 mg, 3 times in 1 week 3 of 4 females died
gavage 10 mg, 5 times in 4 weeks all animals survived (females)
subcutaneous 60 mg all animals died within 2 days
subcutaneous 40 mg all animals died within 1 week
subcutaneous 30 mg 3 of 4 females, and all males
died within 1 month

C subcutaneous 20 mg all animals survived

C subcutaneocus 10 mg all animals survived

c subcutaneous 10 mg, 3 times in 1 week all males survived

c subcutaneous 10 mg, U4 times in 1 week all females survived

A subcutaneous 10 mg all animals survived (females)
subcutaneous 10 mg, 5 times in U weeks all animals survived (females)

2The ortho-aminoazotoluene was disolved in olive oil ({Andervont, 1950).
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(3) Chronie Exposures

Liver necrosis and regenerative changes were observed
in rats fed a diet containing 0.06% o-aminoazotoluene for 400 to U435 days
(Crabtree, 1949).

(4) Careinogenicity

o-Amincazotoluene has been used for many years in the
study of chemical carcinogenesis. 4 survey of the animal species in which
c-aminoazotoluene has produced tumors i1s presented in Table 9. Tumors have been
observed in a variety of organs including the bladder, cecum, mammary gland, and
lungs, however, liver has been the most extensively studied. Although these
‘studies were designed to investigate the mechanism of chemical carcinogenesis
and not to determine the carcinogenicity of ortho-amincazotoluene, the observed
large increases in tumor incidence i3 good evidence that o-amincazotoluene is an
animal carcinogen and potentially a human carcinogen.

Studies in mice have indicated that o-amincaztoluene
may be more carcinogenic in females than in males. Andervont and Gray {1942)
administered 10 mg of o-aminocazotoluene each month for 10 months teo mice of
strains A, C, and (57 Black by subcutaneous injection. In each case the
incidence of hepatic chance was 10C% in the females, whereas an incidence of U5,
8, and 9% occurred respectively in the male mice of strains A, C, and {57 Black.
Andervont et al. (1944) obtained similar results with strain C mice following
ingestion of a diet containing 0.03% g=-aminocazotoluene for 223 days. In this
study, 13 of 19 females developed hepatomas, while only 1 of 17 males had a
tumor. Shelton (1955) suggested that this sex-related difference may be related
to sex hormones since female strain A mice treated with stilbestrel had a shorter
latency time for the induction of g-amincazotoluene induced liver tumors.r Also,

Lawson (1968) demonstrated that radiocactively labelled o-amincazotoluene
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covalently bound more extensively to macromolecules of the liver of female mice
than to the liver of male CS5T mice. At least in mice, g-amincazotoluene is a
more potent careinogen in females. -

Gel'shtein (1961) and Golub' et al. (1975) have
observed an increase in tumors in the offspring of mice treated with ortheo=
amincazotoluene. Golub' et al. (1975) gave BALB/c mice 4 to 5 subcutaneous
injections (24 mg/0.2 ml of sunflower o0il) during the last week of pregnancy.
During the life span of the progency, there was an increase in the incidence of
total tumors to 58.5% as compared to an incidence of 6% for the control.
Gel'shtein (1961) observed aimilar results after treating C3HA mice with
o-amincazoteoluene by skin painting.» The increased incidence of tumors in the.
first generation was observed even when the treatment of the dams was ceased
prior to giving birth. The authors noted that exposure of the pups may have
occurred during nursing, however, studies using embyronic organic culture
indicates that o-aminoazotoluene can cross the placenta. Shabad et al. (1972)
and Popova (1977) administered ortho-aminoaztoluene to mice during the last week
of pregnancy, and the embryos from these treated animals were used to obtain
liver and kidney for the preparation of organ cultures. In cultures prepared
from embryos of exposed dams, an increase in tissue survival time was observed
alone with some hyperplastie growth. It was concluded that o-amincazotoluene had
crossed the placenta and altered the growth potential of the embryonic tissue.

(5) Mutagenicity

ortho-Aminoazotoluene has beep tested in a variety of

mutagenicity assays, and the results are presented in Table- 10. The most exten=

sively used test system, the Ames assay using Salmonella typhimurium, has demon-

strated that o-amincazotoluene was mutagenic to strains TA100, TA9§, and

ng
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TA1538 in the presence of a liver metabolic activation system. No mutagenic
response was observed with strains TA1535, TA1536, and TA1537, and there was no
positive response in the absence of a metaboiic activation aystem. Muller et al.
(1980) demonstrated that microsomal enzymes derived from the livers of a number
of species (mice, rats, Chinese hamsters, dogs, mini pigs, rhesus meonkeys, and
baboons) were capable of providing metabolic activation for o-aminoazotoluene.
There was some species variation, however, s3ince microsomes from baboons
produced only a slight 1increase in the number of revertant colonies, and
preparations from dog liver were ineffective in activating the compound.

o-Amincazoteluene was also positive in growth inhibition tests with pol AT and

rec” strains of Escherichia coli (Table 10).

Other in vitro assays using yeast and mammalian cells
in culture to detect genotoxiecity gave generally negative results with
o-aminoazotoluene (Table 10). The only study that gave slightly positive
results was an early investigation by Barratt and Tatum (1958). 1In this study
the yeast Neurospora was exposed to o-aminoazotluene at 0.1%, and following
expoaure evaluated for both biochemical (nutriticnal) mutants and total mutants
(both biochemical and morphological mutants). The treatment produced no
inerease in blochemical mutants, but did show an increase of 1.5 times in total
mutants. The overall negative results in these assays and in the the host-
mediated assays (Table 10) may be the result of differences in the end-points or
the activation system.

(6) Teratogenicity

No information was found in the literature searched.



(7) Reproductive Effects

The only reproductive studies have been concerned with

the carcinogenicity of o-amincazotoluene ana are discussed under Section 4.

(8) Other Relevant Information

No information was found in the literature searched.

5. Human Studies

(1) Pharmacokinetics

No information was found in the literature searched.
(2) Health Effects

No information was found in the literature searched.
(3) Target Organ Toxicity

No information was found in the literature searched.
(4) Epidemiology

No information was found in the literature searched,

15. Ongoing Studies

No current toxicological or environmental studies of
9-aminoazotoluene were found.

16. Exposure Standards

No recommended or promulgated occcupational exposure standarda for

o-aminocazotoluene were found.

17. Sources of Additional Relevant Information

No sourcaes of additional relevant information were identified.

18, Other Pertinent Data

No other information that would aid in the assessment of

o=-aminocazotoluene as an occupational hazard was found in the literature

L s

searched.
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H. ORTHO-AMINOAZOTOLUENE HYDROCHLORIDE

1. Chemical Name: ortho-Aminocazotoluene hydrochloride

2. Chemical Structure:

ci, ci,

NaN NBZ- HCL

3. Synonyms: Benzeneamine,2-methyl-4-{(2methylphenyl)azo] -,
hydrochloride
C.I. 37210
C.I. Solvent Yellow 3, monchydrochloride
Fast Garnet GBC
H-(0=Tolylazo)-o=toluidine hydrochloride

4. Chemical Abstract Service (CAS) Number: 2298-13-7

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

Not listed

6. Chemical and Physical Properties:

Description: selid
Molecular Weight: 261.78
Bolling Point: —
Melting Point: ———
Vaper Pressure: ——
Solubility: ——
Specifiec Gravity: —
Stability: -——

T Production
Data available from the U.S. EPA (1980) regarding producers of
g-aminoazotclugne hydrochloride and production volumes are presented in
Table 11.
8. Use
o-Aminocazotoluene hydrochloride is used as a dye and in dyestuff

production,



Table 11. Producers of o-Amincazotoluene Hydrochloride and Production Ranges

(U.S. EPA, 1980)

Producer

Type of Production

1977 Production Range

Alliance Chemical Ine.
Newark, NJ

Atlantic Chemical Corp.
Nutley, NJ

Crescent Chémical
Hauppauge, NY

Manufacturer

Manufacturer
Produced Site Limited

Importer

none

10-100 thousand 1b

confidential
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9. Manufacturers and Distributors
Data availabla from the U.S. EPA (1680) regarding producers of
o-aminocazotoluene hydrochloride and production volumes are presented in
Table 11.
10. Manufacturing Processes
The commercial procesa was not available from the literature
searched; however, the process is likely to be similar to the process used to
produced o-aminoazotoluene (see o-aminoazotoluene profile).

11. Additives or Impurities

No information was found in the literature searched.
12. Oeccupational Exposure
The National Qccupational Hazard Survey does not provide an esti-
mate of the ﬁumber of workers who are potentially exposed to g-aminoazotoluene
hydrochloride,

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee expo-
sure to o-aminoazotoluene hydrochlorde were not found in the literature
searched.

14, Biological Effects

The only information found in the literature searched was a
mutagenicity assay (Brown et al., 1978). The standard plate incorporation assay
of Ames was used with Salmonella typhimurium strains TA1535, TA100, TA1537,
TA1538, and TA98. o-Aminoazotoluene hydrochloride was tested at 100 pg/plate,
both with and without a mammalian microsomal activating system prepared from the
livers of Aroclor 1254 pretreafed rats. No mutagenic activity was observed in
any of the tester strains. With strain TA1538 in the presence of the actgvation

system there was an inerease in the number of revertant colonies,



however, this increase did not meet the criteria of exceeding twice the back-
ground number for a pesitive response.
15. 0Ongoing Studies
No current toxicological or environmental studies of g-amino-
azotoluene hydrochloride were found.

16. Exposure Standards

No recommended or promulgated occupational exposure standards for

o-aminocazotoluene hydrochloride were found.

17. Sources of Additional Relevant Information

No sources of additicnal relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the asseasment of
o-aminoazotoluene hydrochloride as an occupational hazard was found in the

literature searched.

56



I. C.I. DISPERSE ORANGE 3

1'

2.

7.

Chemical Name: C.I. Disperse Orange 3

Chemical Structure:

N -
0,1 (::::) - H=N N,

Synonyms: Benzenamine, 4-[ (4-nitrophenyl)azo] -
c.I. 11005
4'-Nitro=-4-aminocazobenzene

Chemical Abstract Service (CAS) Number: 730-U0-5

Registry of Toxie Effects of Chemical Substances (RTECS) Number:

Not listed

Chemical and Physiecal Properties:

Description: orange solid

Molecular Weight: 210.24

Beiling Point: —

Melting Point: 210-212°C

Vapor Pressure: .—-

Solubility: soluble in ethanol, acetone,

cellosolve, and toluene
Specific Gravity:  ---
Stability: —_—

Production

U.S. Production of C.I. Disperse QOrange 3 in recent years is as

follows (USITC, 1980b, 1979b, 1978b, 1977b):

Production
Year (in_thousands of pounds)
1979 115
1978 47
1977 134

1976 106



Data available from the U.S. EPA (1980) regarding produgers of
C.I. Disperse Orange 3 and production volumes are presented in Table 12.
8. Use '
C.I. Disperse Orange 3 is used in dyestuff.

9. Manufacturers and Distributors

C.I. Disperse Qrange 3 1s commercially manufactuered by (USITC,
1980b):
American Color and Chem.
Atlantie Chemical
Crompton and Knowles
~ Toms River Chemical
Other manufacturers cited by the U.S. EPA (1980) are listed in Table 12.
10. Manufacturing Processes
C.I1. Disperse Orange 3 is synthesized by diazotising p-nictro-

aniline into anilincmethanesulfonic acid, then removing the methane sulfonic

acid group by hydrolysis with boiling aqueous caustic soda (The Colour Index,

1956).

'11. Impurities or Additives

No information was found in the literature searched.

12. QOccupational Exposure

The Nation;l QOccupational Hazard Survey indicates that 1765
Wworkera are potentially exposed to C.I. Disperse Orange 3.

13. Control Technelogy and Work Practices

Specifiec factors that may contribute to or prevent employee
exposure to C.I. Disperse Qrange 3 were not found in the literature searched.
14, Biological Effects
No information on the bioclogical effects of C.I. Disperse

Crange 3 waa found in the literature aearched.
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Table 12. Producers of C.I. Disperse Orange 3 and Production Ranges

(U.s. EPA, 1980)

Producer Type of Preduction

1977 Preduction Range

Fabricolor Mfg. Corp.
Paterson, NJ Manufacturer

Atlantic Chemical Co.

Nutley, NJ Manufacturer
Toms River Chemical Co.

Toms River, NJ Manufacturer
Sandoz Colors and Chem.

East Hanover, NJ Manufacturer
“The Harshaw

Lowell, NC Manufacturer
GAF Corp.

Rensselaer, NY Manufacturer

BASF Wyandotte
Parsippany, NJ Importer

Montedison USA
New York City, NY Importer

Carey Industries
Danbury, CT Importer

none
10-100 thousand 1b
confidential

ncne

10-100 thousand 1b
1-10 thousand 1b
nene

under 1000 1lb

none
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15. Ongoing Studies

No current toxicological or environmental studies of C.I.
Disperse Orange 3 were found.

16, Exposure Standards

No recommended cr promulgated occupational exposure standards for

C.I. Disperse Qrange 3 were found.

17. 3Sources of Additional Relevant Information
No sources of additional ralevant information were identified.

18. Qther Pertinent Data

No other information that would aid in the assessment of C.I.

Disperse Orange 3 as an cccupational hazard was found in the literature searched.
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J. C.I. DISPERSE RED 1
1. Chemical Name: C.I. Disperse Red 1

2. Chemical Structura:

o,N

3. Synonyms: CI 11110
Ethanol, 2-{ethyl[4-[(4=-nitrophenyl)azo] phenyl) amino] -

u, Chemical Abstract Service {(CAS) Number: 2872-52-8

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

Not listed

6. Chemical and Physical Properties:

Descripticn: red solid

Mclecular Weight: 314,34

Boiling Point: ==

Melting Point: 160°C

Vapor Pressurse: ——

Selubility: scluble in acetone, ethanol, and
benzene

Specifle Gravity: ——

Stability: ———

7. Production

U.S. Production in recent years is as follows:

Production
Year (in thousands of pounds)
1979 526
1978 ‘ 383
1977 ’ 345
1976 399

Data available from the U.S. EPA (1980) regarding produgers of

C.I. Disperse Red 1 and production volumes are presented in Table 13,



Table 13. Producers of C.I. Disperse Red 1 and Production Ranges
(U.S. EPA, 1980)

Producer

Type of Production

1977 Production Range

Tennessee Eastman
Kingsport, TN

Atlantic Chemical Co.
Nutley, NJ

Toms River Chemical Co.
Toms River, NJ

Sandoz Colors and Chem.
East Hanover, NJ

The Harshaw
Lowell, NC

GAF Corp.
Rensselaer, NY

E.I. du Pont de Nemours
Deepwater, NJ

Yorkshire Dyes
Gasteonia, NC

BASF Wyandotte
Paraippany, NJ

Manufﬁcturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Importer

Importer

under 1000 1b

10-100 thousand 1b

econfidential

none

10=100 thousand 1lb

1=-1Q0 thousand 1b

10=-100 thousand 1lb

confidential

none
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10,

Use

C.I. Disperse Red 1 i3 used in dyestuffs.

Manufacturers and Distributors

Commer¢ial manufacturers include (USITC, 1980b):
American Color and Chem. Crompton and Knowles
Atlantic Chem. du Pont

BASF Wyandotte Tennessee Eastman
Toms River Chem.

Manufacturing Processes
C.I. Disperse Red 1 i3 synthesized by diazotising p-nitroaniline

into 2(N-ethylanilino)ethanol (The Colour Index, 1965).

1.

12.

Impurities or Additives

No information was found in the literature searched.

Occupational Exposure

The National Occupational Hazard Survey indicates that 2637

workers are potentially exposed t¢ C.I. Disperse Red 1,

13.

Control Technology and Work Practices

Specific factors that may contribute to or prevent employee

exposure to C.1. Disperse Red 1 were not found in the literature searched.

4.

Bioclogical Effects

No information on the biclogical effeets of C,I. Disperse Red 1

was found in the literature searched.

15.

Disperse Red 1

16.

Ongoing Studies

No current toxicological or environmental studies of C.I.
were found.

Exposure Standards

No recommended or promﬁlgated occupational exposure standards for

C.I. Disperse Red 1 were found,



17. Sources of Additional Relevant Information

No sources of additicnal relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assessment of C.I.

Disperse Red 1 as an occupational hazard was found in the literature searched.
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K. C.I. DISPERSE RED 5

1.

2.

7.

1978b, 1977b):

Chemical Name: C.I. Disperse Red §

Chemical Structure: )
CH3
CH.CH,CH
7

272
0.H — N=N N\
2 CH,,CH,, OH

Synoayms: C.I. 11215 .
Ethanol, 2,2'-[[4=[(2~-chloro-4=nitrophenyl)azo] -

3-methylphenyl] iminio] bis~

Chemical Abstract Service (CAS) Number: 3769-57-1

Registry of Toxic Effects of Chemical Substances (RTECS) Number:

Not Listed

Chemical and Physical Properties:

Description: bluish-red solid

Melecular Welight: 315.34

Boiling Point: -——

Melting Point: -

VYapor Pressure: —

Solubility: very soluble in ethanol and cellosolve;

soluble in acetone:
slightly scluble in benzene and CCl

U
Specific Gravity:  ---

Stability: ———
Production

U.S. productien in recent years is as follows (USITC, 1979b,

_ Production
Year (in thousandsz of pounds)
1978 80
1977 67

1976 106 -



Data available from the U.S. EPA (1980) regarding producers of
C.I. Diaperse Red 5 and production volumes are presented in Table 14,
8. Use '
C.I. Disperse Red 5 is used in dyestuffs.
9, Manufacturers and Distributors
Commercial manufacturers include (USITC, 1980b):

, American Color and Chemical
Crompton and Knowles

See alse Table 14.
10. Manufacturing Processes
C.I. Disperse Red 5 i3 synthesized by diazotising 2-chloro-

Y-nitroaniline into 2,2'-(m-tolylimino)diethanol (The Colour Index, 1956).

11. Impurities or Additives

No information was found in the literature searched.
12. Qgcupational Exposure
The National OQccupational Hazard Survey indicates that 1925
workers are potentially exposed to C.I. Disperse Red 5.
13. Control Technology and Work Practices
Specific factors that may contribute to or prevent employee expo-
sure to C.I. Disperse Red 5 were not found in the literature searched.
14. Biological Effects
No information on the biologlcal effects of C.I. Disperse Red 5
was found in the literature searched.
15. Ongoing Studies
No current toxicological or environmental studies of C.I.

Disperse Red 5 were found.
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' Table 14. Producers of C.I. Disperse Red 5 and Production Ranges
(U.S. EPA, 1980)

Producer

Type of Production

1977 Production Range

The Harshaw
Lowell, NC

GAF Corp.
Rensselaer, NY

Plant Site Noton File

Instel Corp.
New York City, NY

BASF Wyandotte
Parsippany, NJ

Sandoz Color and Chenm.
East Hanover, NJ

Manufacturer

Manufacturer

Manufacturer
Importer
Importer

Importer

10-100 thousand lb

none

confidential

under 1000 1b

none

none
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16. Exposure Standards

No recommended or promulgated occupational exposure standards for
C.I. Disperse Red 5 were found.

17. Sources of Additional Relevant Information

No sources of additional relevant information were identified.

18. Other Pertinent Data

No other infermation that would aid in the assessment of C.I.

Disperse Red 5 as an cccupational hazard was found in the literature searched.
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O T T

C.I. DISPERSE RED 17

7.

Chemical Name: C.I. Disperse Red 17

Chemical Structure:

CH4

Ccd.,CH.,0H

2772
o,N N=N N

N ‘
CBZCHZOH

Synonyms: C.I. 11210
Ethanol, 2,2'=[[3-methyl-l-

[(4-nitrophenyl)azo] phenyl] imino] bis-

Chemical Abatract Service (CAS) Number: 3179+89=3

Registry of Toxie Effects of Chemical Substances (RTECS) Number:

Not listed

Chemical and Physical Properties:

Deseription: red solid
Mclecular Weight: 344,36
Bolling Point: -a=
Melting Point: ——
Vapor Pressure: -—
Solubility: soluble in ethanol and acetone
Specific Gravity:  w==
Stability: ——
Production

U.S. production in recent years is as follows (USITC, 1980b,

1979b, 1978b, 1977b):

Production
Year (in thousands of pounds)
1979 233
1978 170
1977 202
1976 358

In 1979, only 250 pounds were reported imported (USITC, 1980a).



Data available from the U.S. EPA (1980) regarding producers of
C.I. Disperze Red 17 and production volumes are presented in Table 15.
8. Use
C.I. Disperse Red 17 is used in dyestuffs.

9. Manufacturers and Distributors

Commercial manufacturers include (USITC, 1980b):

American Color and Chemical
Atlantice Chemical

BASF Wyandotte

Crompton and Knowles
Tennessee Eastman

Toms River Chemical

10. Manufacturing Processes

C.I. Disperse Red 17 is synthesized by diazctising p-nitroaniline
into 2,2'-(m=tolylimino)diethancl (The Colour Index, 1956).

11. Impurities or Additives

No information was found in the literature searched.

12. Qcecupational Exposure
The National OQccupational Hazard Survey indicates that 1440
workers are potentlally exposed to C.I. Disperse Red 17.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee expo-
sure to C.I. Diasperse Red 17 were not found in the literature searched.
14, Biological Effects

No information on the bilological effects of C.I. Disperse Red 17

waa found in the literature searched.

15. Ongeing Studies

No current toxieolegical or environmental studies of C.I.
-

Disperse Red 17 were found,
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Table 15. Producers of C.I. Disperse Orange 3 and Production Ranges

(U.s. EPA, 1980)

Producer

Type of Production

1977 Production Range

Fabricolor Mfg. Corp.
Paterson, NJ

Tennessee Eastman
Kingsport, TN

Atlantic Chemical Co.
Nutley, NJ

Toms River Chemical Co.
Toms River, NJ

The Harshaw
Lowell, NC

GAF Corp.
Rensselaer, NY

BASF Wyandotte
Parsippany, NJ

Montedison USA
New York City, NY

Carey Industries
Danbury, CT

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Importer

Importer

Importer

none

1=10 thousand lb
10-100 thousand 1b
confideﬁtial

under 1000 1lb

1=10 thousand 1b

nene

under 1000 1b

L

none
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16. Exposure Standards

No recommended or promulgated cccupational exposure standards for

C.I. Disperse Red 17 were found.

17, Sources of Additional Relevant Information

No sources of additional relevant information were identified.

18. OQther Pertinent Data

No other information that would aid in the assessment of C.I.

Disperse Red 17 as an occupational hazard was found in the literature searched.
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M. C.I. DISPERSE YELLOW 3

1.

2.

T

(USITC, 1980b,

Chemical Name: C.I. Disperse Yellow 3

Chemical Structurs: OH
E Q
L
N=N N-C-~- CH3
CHq

Synonyms: A list of synonyms are presented in Table 16.

Chemical Abstract Service (CAS) Number: 2832-40-8

Registry of Toxic Effects of Chemical Substances (RTECS) Number:

AC3650000

Chemical and Physical Properties:

Description: solid

Molecular Weight: 269.33

Boiling Point: —

Melting Point: —

Vapor Pressure: -

Selubility: ' soluble in acetone, ethancl and benzene

Specifie Gravity: ---
Stability: _—

Production

U.S. production of Disperse Yellow 3 in recent years is as follows

19778, 1977e):

Produetion
Year {in millions of pounds)
1979 3.218
1978 —-—
1977 —~——
1976 1.161

1975 3.125 "



Table 16. Synonyms for C.I. Disperse Yellow 3

Acetamine Yellow CG

Acetate Fast Yellow G

Acetoquinone Light Yellow

Acetoquinone Light Yellow XJLZ

N-Acetyl-2'-hydroxy=5'-methyl-
amincazobenzene

Altoo Sperse Fast Yellow GFN New

Amacel Yellow G

Artisil Yellow G

Artisil Yellow 2GN
Artisil Direct Yellow G
Caleosyn Yellow GC
Calecayn Yellow GCN
Celliton Discharge Yellow GL
Celliton Fast Yellow G
Celliton Faat Yellow GA
Celliton Fast Yellow GA-CF
Celliton Yellow G

Celutate Yellow GH

c.I. 11885

C.I. 3/11855

Cibacete Yellow GBA
Cibacet Yellow 2GC

Cibacat Yellow GBA

C.I. Disperse Yellow 3
Cilla Fast Yellow G
Diacelliton Fast Yellow G
Disperse Yellow 3

Disperse Yellow G

Disperse Yellow Z

Disperse Fast Yellow G
Dispersol Printing Yellow G
Durgacet Yellow G.
Durosperse Yellow G

Estone Yellow GN
Estercquinone Light Yellow u4JL
Fenacet Fast Yellow G
Fenacet Yellow G

Genacron Yellow G

Hispacet Fast Yellow G
Hisperse Yellow G

N=(4[ (2-Hydroxy-

S-methylphenyl)azo] phenyl] acetamide
4'=({{6=Hydroxy-m=tolylazo)acetanilide

Interchem Acetate Yellow G
Interchem Hisperse Yellow GH
Intraperse Yellow GBA
Kayalon Fast Yellow G

KCA Acetate Fast Yellow G
Microsetile Yellow GR
Miketon Fast Yellow G
Nacelean Fast Yellow CG
NCI-C53781 Novalon Yellow 2GN
Nylogquinone Light Yellow 4JL
Nyloquinone Yellow 4J
Ostacet Yellow P2G

Palacet Yellow GN

Palanil Yellow G

Pamacel Yellow G-3

Perliton Yellow G

Reliton Yellow C

Safaritone Yellow G

Samaron Yellow PA3

Serinyl Hosiery Yellow GD
Seriscl Fast Yellow GD
Setacyl Yellow G

Setacyl Yellow 2GN

Setacyl Yellow P-2GL
Silotras Yellow TSG
Supracset Fast Yellow G
Synten Yellow 2G

Synton Yellow 2G

Terasil Yellow GBA

Extra Terasil Yellow 2GC
Tertranese Yellow N-2GL
Tuladisperse Fast Yellow 2G
Vonteryl Yellow G

Vonteryl Yellow R

Yellow Reliton G

Yellow 2
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Import in recent years is reported as follows (USITC, 1980a, 1979a, 1978a,

1977a).
Import
Year (in thousands of pounds)
1979 24,631
1978 . 144,842
1977 1.984
1976 1.551

Data available from the U,S. EPA (1980) regarding producers of
C.I. Disperse Yellow 3 and production volumes are presented in Table 17,
8. Use
C.I. Disperse Yellow 3 is reportedly used for dyeing textiles,
sheepskins and furs, for coloring polymethyl methacrylate and nylon, and in the
surface-dyeing of cellulose acetate (IARC, 1975e).

9. Manufacturers and Distéibutors

Disperse Yellow 3 is manufactured commercially by (USITC, 1980b):
American Color and Chemical Corp.
Crompton and Knowles Corp.
du Pont
Toms River Chemical Cerp.
Other manufacturers are cited by the U.S. EPA, 1980 (see Table 17).
10. Manufacturing Processes
C.I. Disperse Yellow 3 has been prepared by coupling diazotised
Y~-acetamidoaniline with p-cresol, but it is not known whether this method is used

for commercial production (IARC, 1975e¢).

11, lmpurities or Additives

According to U.S. industrial sources, C.I. Disperse Yellow 3 is
not used in foods, drugs and cosmetics; thus, its manufacture and testing do not
conform to rigid chemical specifications, and its composition varies in order to

L2

meet customer shade and intensity requirements (IARC, 1975e¢).



Table 17.
(U.S, EPA,

1980)

Producers of C.I. Disperse Yellow 3 and Production Ranges

Pgoducer

Type of Production

1977 Production Range

Fabricolor Mfg. Corp.
Paterson, NJ

du Pont Puerto Rico
Manati, PR

Mobay Chemical Cerp.
Bayonne, NJ

Atlantic Chemical Co.
Nutley, NJ

Toms River Chemical Co.
Toms River, NJ

Sandoz Colors and Chem.
East Hanover, NJ

The Harshaw
Lowell, NC

GAF Corp.
Rensselaer, NY

E.I. du Pont de Nemcurs
Deg¢pwater, NJ

Intsel Corp.
New York City, NY

Ugine Kuhlmann of America
Paramus, NJ

Binney and Smith, Inc.
Easton, PA

Yorkshire Dyes Inc.
Gaston, NC

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Manufacturer

Importer

Importer

Importer

Importer

76

none

0.1-1,0 million 1lb
confidential
confidential
confidential

none

0.1=1.0 million 1b
10-106 thousand 1b
none

under 1000 1b
confidential

under 1000 1b

confidential
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Table 17. Producers of C.I. Disperse Yellow 3 and Production Ranges
(U.S. EPA, 1980) (Cont‘d)

Producer

Type of Production

1977 Production Range

BASF Wyandotte
Parsippany, NJ

Montedison USA
New York City, NY

Carey Industries
Danbury, CT

ICI Americas
Wilmington, DE

Importer

Importar

Importer

Importer

none

under 1000 1b

none

confidential
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12. Qeccupational Exposure

The National Occupational Hazard Survey indicates that 3929
workers are potentially exposed to C.I. Disperse Yellow 3.

13. Control Technology and Work Practices

Speceific factors that may contribute to or prevent employee expo=-
sure to C.I. Disperse Yellow 3 were not found in the literature searched.
14. Biological Effects
a. Animal Studies
(1) Acute Exposures
Ne information was found in the literature searched.
{2) Subchronic Exposures
No infeormation was found in the literature searched,
(3) Chronic Exposures
No information was found in the literature searched.
(4) Careinogenicity
The potential for C.I. Disperse Yellow 3 to be a
carcinogen was reviewed by IARC (1975). It was concluded that the data from a
single study by Boyland et al. (1964) was insufficient to determine whether this
compound was tumorogenic. Boyland et al., (1964) implanted cholesterol pellets
containing C.I. Disperse Yellow 3 into the bladders of stock bred mice, and
exémined the animals that survived for 25 weeks for bladder tumers. In the 25
mice that survived, there was 1 papilloma and § carcinomas of the bladder for a
total tﬁmor'incidence of 33%3. The total tumor incidence in control mice was 12%,
however, there was a disecrepancy in the nomenclature used to describe the test
coﬁpound. The compound was referred to as both Celliton Yellow, a trade name for
C.I. Disperse Yellow 3, and as UY-acetamino-2'-hydroxy-6'-methylazobenzene. 1In

c.I. Disperse Yellow 3 the methyl group is in the 5t
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position and not the 6'. It cannot be determined with certainty whether C.I.
Disperse Yellow 3 was used in this study.
(5) Mutagenicity
No information was found in the literature searched.
(6) Teratogenicity
No information was found in the literature searched.
(7) Reproductive Effects
No information was found in the literature searched.
(8) Other Relevant Information
No information was found in the literature searched.
b. Human Studies
(1) Pharﬁacokinetics
No information was fourd in the literéture searched.
(2) Health Effects

Dobkevitch and Baer (1947) tested 8 human subjects
affected with stocking dermatitis for allergic sensitivity to C.I. Disperse
Yellow 3. Of the 8 subjects, § had positive patch tests, 1 a possible positive
test, and 1 a negative test, It was concluded that C.I. Disperse Yellow 3 could
produce allergic contact dermatitias.

Foussereau et al. (1972) reported on 10 similar cases
of allergic eczema produced by nylon stockings. In 8 of the patients that were
tested a clearly allergic reaction was elicited with Disperse Yellow 3.

(3) Target Organ Toxicity
No information wﬁs found in the literature searched.
(4) Epidemiology

-

No information was found in the literature searched.



15. Cngoing Studies

C.I. Disperse Yellow 3 1s undergoing a carcinogenicity bicassay
in a feeding study employing both rats and mice (NTP, 1981),

16. Exposure Standards

No recommended or promulgated occupational standards for C.I.
Disperse Yellow 3 were found.
7. Sources of Additional Relevant Information -

No socurces of additional relevant information were identified.

18. Qther Pertinent Data

No other information that would aid in the assessment of C.I.

Disperse Yellow 3 as an occupational hazard was found in the literature searched.
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N. CHRYSOIDINE

1. Chemical Name: Chrysoidine

2. Chemical Structure:

.

HC1

3. Synocnyms: Synonyms for chrysoidine are presented in Table 18.

4, Chemical Abstract Service (CAS) Number: &532-82-1

S. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

ST3380000

6. Chemical and Physical Properties:

Description:

Molecular Weight:
Boiling Point:
Melting Point:
Vapor Pressure:
Solubility:

Specific Gravity:
Stability:
T Production

Reddish-brown crystals or large black
shiny crystals with a green luster

248.71

118-118.5°C

At 15°C: in water, 5.5%; in ethancl, 4.75%;
in cellosolve, 6.0%; in ethylene

glyeol, 9.5%; in xylene, 0.005%; slightly
soluble in acetone; practically insoluble
in benzene

-

U.S. production of chrysoidine in recent years is as follows

{USITC, 1980Db, 1979b, 1978b, 1977b):

Year

1979
1978
1977
1976

Production
(in millions of pounds)

0.605
0.614 -
0.u486
0.488




Table 18.

Synonyms for Chrysoldine

Astra Chrysoidine R
2-Amino-4-aminoazobenzene
hydrochloride

Brasilazina

Orange Y

Brilliant 0il Orange Y Base
Cal¢ozine Chrysoidine Y
Calcozine Orange I3

Chrysoidin

Chryscidine
Chrysoidine
Chrysoidine
Chrysoidine
Chyrsoidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoeidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoidine
Chrysoidine

A

B

C Crystals
Crystals
G

CN

GS

HR

(II)

J

M
Orange
PRL

PRR

SL
Special

(Bioclogical stain and indicator)
Chrysoidine S8
Chrysodidine Y
Chrysodidine Y Base New
Chrysoidine Y Crystals
chrysoidine Y EX

Chryscidine YGH

Chryscidine YL

Chrysodidine YN

Chrysodidine Y Speecial

Chrysoidin FB

Chrysoidin Y

Chrysoidin IN

C.I. 11270

C.I. Baaic Orange 2

C.I., Basic Qrange 3

C.I. Basic Orange 2

Monohydrochloride

CeI. Solvent Orange 3

2,4.Plaminoazobenzene hydrochloride

Diazocard Chrysoidine G

Elecozine Chrysocidine Y

Leather Orange Hr

Nippon Kagaku Chrysoidine

4-({Phenylazo)=1,3-benzenediamine
monchydrochloride

4Y-Phenylazo-m-phenylenediamine
hydrochloride

4-(Phenylzac)=-m-phenylendiamine
monohydrochloride

m-Phenylenediamine, 4-(phenylazo)-,
hydrochloride '

Pure Chrysoidine YBH

Pure Chryscidine YD

Pyracryl Orange Y

Sugal Chrysoidine

Tertophene Brown CG
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Data available from the U.S. EPA (1980) regarding producers of
chrysoidine and production volumes are presented in Table 19.
8. Use
Chrysodine is used as a colorant and orange dye for cotton and
3ilk {Hawley, 1977) and for textiles, paper, leather, inks, wood, and biologlcal
stains (IARC, 1975d). Derivatives are used as antiseptics and as a disinfectant
in the tréatment of throat infeetions (IARC, 1975d).
9. Manufacturers and Distributors
Chryscidine is commercially manufactured by (USITC, 1980b):
American Cyanamid
Atlantic Chemiecal Corp.
BASF Wyandotte ‘
du Pont
Passaic Color and Chemical

Toms River Chemical

Distributors inelude Chem Soruces--USA, 1980):

Anachemlia Chem. Mide Chem.

Atomergic Chemetals Monomer=-Polymer Dujac
Chem Services Pfaltz and Bauer
Gallard-Schlesinger Polysciences

Lachat Chem. TransWorld Chem.

MCB Reagents Tridom Chem.

10. Manufacturing Processes

Chryscidine can be syntheslzed by coupling diazotised aniline
with meta-phenylenediamine, but it is not known whether this 1s the method used
for commercial production (IARC, 1975d).

11. Impurities or Additives

According to U.S. industrial sources, since chrysoidine is not
used in foods, drugs, or cosmetics, its manufacture and tesating do not conform to
rigid chemical specifications, and its composition varies in order to meet

customer shade and intensity requirements (IARC, 1975d).



Table 19. Producers of Chryscidine and Production Ranges
(U.S. EPA, 1980) '

Producer Type of Production 1977 Production Range
Passaie Color and Chemical Co.
Patteraon, NJ Manufacturer 10-100 thousand lb

Atlantic Chemical Co.
Nutley, NJ

Toms River Chemical Co.
Toms River, NJ

E.I. du Pont de Nemours
Deepwater, NJ

Ugine Kuhlmann of America
Paramus, NJ

L and R Dyestuff Corp.
Parsippany, NJ

‘BASF Wyandotte
Parsippany, NJ

American Hoechst
Bridgewater, NJ

Produced Site Limited

Manufacturer 10=-100 thousand 1b
Manufacturer confidential
Manufacturer 10-100 thousand 1lb

Produced Site Limited

Importer confidential
Importer none
Importer none
Importer none
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12. Qeccupational Exposures

The National Occupatienal Hazard Survey indicates that 3312

workers are potentially exposed to chrysoidine.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee
exposure to chrysoidine were not found in the literature searched.

14. Biolegical Effects

3. Animal Studies
{1) Acute Exposures
Ne informatien Qas found in the literature searched.
(2) Subchroniec Exposures
No information was found in the literature searched.
(3) Chronie Exposures
No informaticn was found in the literature searched,
(4) Carcinogenicity
The carcinogenicity atudies on chrysoidine have been
reviewed by the International Agency for Research on Cancer (IARC, 1975), and it
was concluded that chrysoidine was carcinogenic in mice. Albert (1956) main-
taine€/120 C5TBL mice (60 animals of each sex) for 13 months on a diet containing
2000 mg chrysoidine/kg. The mice were observed untll natural death. The
incidence of liver tumors was 75/104 in the treated animals relative to 3/104 in
the controls. The liver tumors consisted of 25 adencmas and 50 adenocarcinomas.
Also the incidence of leukemias and reticulum-cell sarcomas was increased in the
treated animals.
In rats, tumors were not obsérved to increase after
ingestion of a diet containing 1000 mg/kg chrysocidine for 51-366 days (Maruya,

1939). Only 10 animals were used, however, in this study.
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one strain (TA1538) of Salmenella typhimurium (Garner and Nutman,

(5)

Mutagenicity

Chrysoidine has been assayed for mutagenic activity in

1977). A

positive mutagenic response was observed at both 50 and 100 ug/plate in the

presance of an enzyme activation system derived from the livers of phenobarbitone

treated rats.

observed.

were found.

In the absence of liver enzymes,

(6)

(7

(8)

Teratogenicity

No information was found in
Reproductive Effects

No information was found in
Other Relevant Information

A\

No information was found in

Human Studies

(1)

(2)

Pharmacokinetics
No information was found in
Health Effects

No information was found in

(3) Target Organ Toxicity
~

(4)

‘ No information was found in

Epidemiclogy

No information was found in

Ongoing Studies

the

the

the

the

the

the

the

No current toxicological or environmental
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16, Exposure Standards

Noe recommended or promulgated occupational exposure standards for
chrysoldine were found.

17. Sources of Additional Relevant Information

No sources of additional relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the aaseasment of

chrysoidine as an occupational hazard was found in the literature searched.
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Q. 2,4-DIAMINOAZOBENZENE

1. Chemical Name: 2,4-Diaminocazobenzene

2. Chemical Structure: . NI-I2
N=N
NHZ
3. Synonyms : 2-Amino-d-amincazobenzene
1,3-Benzenediamine, 4-(phenylazo)-
Diaminoazobenzene

4.Phenylazo-1,3-phenylenedizmine
m-Phenylenediamine, 4-{phenylazo)-

ﬁ. Chemical Abstract Service (CAS) Number: #495-54-5

5. Registry of Toxic Effects of Chemical Substances (RTECS) Number:

8T3325000

6. Chemical and Physical Properties

Deacription: solid
Molecular Weight: 212.28
Boiling Point: ama
Melting Point: ——
Vapor Pressure ———
Solubility: ——
Specific GCravity: -———
Stability: -—

7.  Producticn
Data available from the U.S. EPA (1980) regarding producers of
2,4-dlamincazobenzene and production volumes are presented in Table 20.
8. Use
2,4=-Diaminoazobenzene 1is chemically similar to chryscidine;
chrysoidine is the hydrochloride of 2-aminc-U4-amincazcobenzene. See chrysoidine

profile for uses,
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Table 20. Producers of 2,4-Diaminocazobenzene and Production Ranges
{U.S, EPA, 1980)

Producer Type of Production 1977 Production Range

Passaic Color and Chemical Co.
Patterson, NJ Manufacturer 10-100 thousand lb
Produced Site Limited

R and L Dyestuff Corp.
Parsippany, NJ Importer none

BASF Wyandotte

Parsippany, NJ Importer none
Atlantic Chemical Co.

Nutley, NJ Manufacturer confidential
GAF Corp.

Rensselaer, NY Manufacturer none
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9. Manufacturers and Distributors

Data available from the U.S. EPA (1980) r=garding producers of
2,4-diamincazobenzene and production volumes are presented in Table 20.

10. Manufacturing Process

No information was found in the literature searched.

11. Impurities or Additives

No information was found in the literature searched.
12. Occugationai Exposure
The National Occupational Hazard Survey ;ndicates that 759
workers are potentially exposed to 2,4-diaminocazobenzene.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee
exposure to 2,4-diaminoazobenzene were not found in the literature searched,.
14. Biological Effects
No information on the biological effects of 2,U-diaminoazobenzene
was found in the literature searched.
5. Ongoing Studies
No current toxicological or environmental studies of 2,4-diamino-~
azobenzene were found.
16. Exposure Standards
No recommended or promulgated occupational exposure standards for
2,4=-dlamincazobenzene were found.

17. Sources of Aqg;;ional Relevant Information

No sources of additional relevant information were identified.

30



18. Qther Pertinent Data

No other information that would aid in the assessment of
2,4=diaminoazobenzene as an occupational hazard was found in the literature

searched.
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P.- N,N-DIETHYLAMINOAZOBENZENE

1. Chemical Name: N,N-Diethylaminozzobenzene

2. Chemical Structure:

cH

,/CHZ 3
N

~
CHZCH3

Synonyms: Benzenamine, N,N-diethyl-4-{phenylazo)=-
C.I. Solvent Yellow 56
4-Phenylazo-N,N-diethylaniline

4, Chemical Abstract Service (CAS) Number: 2481-94-9 )

5. Registry of Toxie Effects of Chemjcal Substances (RTECS) Number:

Not listed

6. Chemical and Physical Properties:

Description: solid
Molecular Weight: 253.35
Bolling Point: ——-
Melting Point: —
Vapor Pressure: -—-
Solubility -
Specific Gravity: —
Stability: -——

7. Production
Data available from the U.S. EPA (1980) regarding producers of
N,N~diethylaminoazobenzene and production volumes are presented in Table 21.
. 8. Use
N,N-Diethylaminoazobenzene is used in dyes and dyestuffs.
9. Manufacturers and Distributaors
Data available from the U.S. EPA (1980) regarding producers of

r

N,N-diethylaminoazobenzene and production volumes are presented in Table 21.

Q"



Table 21. Producers of N,N-Diethylaminoazobenzene and Production Ranges
(U.S. EPA, 1980)

Producer Type of Production 1977 Production Range

Passaic Color and Chemical Co.
Pattersoen, NJ Manufactuyrer 1-10 thousand 1b
Produced Site Limited

Ugine Kuhlmann of America
Paramus, NJ Importer confidential

BASF Wyandotte
Parsippany, NJ Importer : under 1000 1b

American Cyanamid Co.
Bound Brook, NJ Importer confidential

Mobil Qil Co.
New York City, NY Importer under 1000 1lb
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10. Manufacturing Processes

No information was found in the literature searched.

11. Impurities or Additives

No information was found in the llterature searched.
12. Qeccupational Exposure
The National Occupational Hazard Survey indicates that 35 workers
are potentially expoﬁed to N,N-diethylaminoazobenzene.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee
exposure to N,N-diethylaminoazobenzene were not found in the literature
searched.

14, Biological Effects

a. Animal Studies
(1) Acute Exposures
The only information found in the literature searched
was a carcinogenicity study by Kirby (1947). Stoek mice (36 males and 34
females) received subcutaneoﬁs injections of 0.25 ml of a 3% solution of
N,N-diethylamincazobenzene in arachis cil. Of the mice treated, 11 males and 13
females died within ths-first week. Necreosis of the kidney was observed in some
of the short lived mice. |
{2) Subchronic Exposures
No iqformation was found in the literature searched
regarding the blological effects of N,ﬁ-diethylaminoazobenzene.
(3) Chronic Exposures
Rirby (1947) exposed 9 male and 10 female rats to
N,N=diethylaminoazcbenzene in a low protein diet for the lifespan of the aaimals.

The dose schedule is given in the carcinogenicity section. At the time of
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autopsy there was no proliferative or degenerative changes in the liver, howaver,
the kidneys of 4 animals and the spleen of 3 showed fibrosis. Stock mice were
also ¢treated with N,N-diethylaminoazobenzene by subgutaneoua injection and
examined at death for pathologic changes. The dose schedule for the mice is also
given in the secticn on carcinogenicity. Some liver changes were observed
including one male mouse with hyperplasia, and fatty degeneration in 13 female
mice. In 6 mice sufviving 30 to 6522 days there was cystic dilation of the kiddey
tubules, and 1 mouse with degenerative changes in the spleen.
(4) Carcinogenicity

The carcincogenicity of N,N-diethylaminoazobenzene has
been reveiwed by Miller and Miller (1953) in a paper considering the mechanism of
azo dye carcinogenisis.

Kirby (1947) fed 9 male and 10 female Wistar rats a low
protein diet containing N,N-diethylaminoazobenzene at a level of 0.1% for
6 weeks, 0.08% for 6 weeks, 0.06%3 for U4 weeks and 0.05% for the rest of the
duration of the study. The longest survival time was 635 days for a male rat with
12 animals surviving over 400 days. No tumors were detected in the livers of the
treated rats. Kirby (1947) also treated 27 male and 23 female stock mice by
subcutaneous injection with N,Nediethylaminoazobenzene. The maximum amount of
N,N=diethylamincazobenzene received {(only U mice) was 55 mg/mouse in 10 injee-
tions. The mice died between 1 and 622 days after the first injeetion. A
similar study was done with 18 male and 26 female CBA mice. The maximum dose
received was 42,5 mg/mouse. The mice did not have in éither study, higher than
expected tumor incidences in the liver, kidney, or spleen. Kirby (1947)
concluded that N,N-diethylaminoazobenzene was not a careinogen in rats and mice.

Sagiura et al. (1945) fed 10 Sherman stock rat;-(150 g

at the start of the study) a diet containing N,N-diethylamincazobenzene for



88-511 days. The average daily intake of test compound was 4.8 mg. At death,
the animals were examined for liver tumors. No tumors wWere observed in the 10
experimental animals either by gross observ;tion or microscopic examination.
(5) Mutagenicity
The reéults of mutagenicity and cell transformation
assays of N,N-diethylamincazobenzene are presented in Table 22, Most of the
studies demonstrated that N,N-diethylaminoazobenzene was not mutagenic to
bacteria and yeast either in the presence or absence of a mammalian metabolic
activation system. anly the study by Sdderlund et al. (1980) indicated a slight
positive response in the Ames assay with S. typhimurium strain TA98. This
positive result (2.5 times background) was achieved only with high levels of S-9
in the assay system. The other positive result was in a cell transformation
assay (Ashly gg al., 1978). The reason for the positive result in the cell
transformation assay and the generally negative results in the microbial systems
is not apparent. |
(6) Teratogeniecity
No information was found in the literature searched.
(7) Reproductive Effects
Golub (1972) administered 24 mg of N,N-diethylamino-
azobenzene subcutaneously to pregnant BALB/¢c mice 4 to 5 times during the last
week of gestation., After treatment, explants of fetal kidney were made. The
explants from N,N-diethylaminoazobenzene treated mice had a better survival
rate, 82%, as compared to the 48% survival for the control explants. Morphologic
differences including foci of proliferation were present in the experimental

explants at an increased frequency. Although no speculation was made about the
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significance of the proliferative changes, it was suggested that this evidence
supports the theory of transplacental transfer of.N,N-diethylaminoazobenzene in
mice. .
(8) Other Relevant Information
Ne information was found in the literature searched.
b, Human Studies
"(1) Pharmacokinetics
No information was found in the literature searched.
(2) Health Effects
No information was found in the literature searched.
{3) Target Organ Toxicity
No information was found in the literature searched.
(4) Epidemioclogy
No information was found in the literature searched.
15. Ongoing Studies
No current toxicological or environmental studies of N,N-diethyl-
aminoazobenzene were found. |

16. Exposure Standards

No recommended or promulgated occupational exposure standarda for
N,N-diethylaminoazcbenzene were found.

17. Sources of Additional Relevant Information

No sources of additiqnal relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assessment of

N,N-diethylamincazobenzene as an occupational hazard was found in the literature

L g

searched.
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APPENDIX - AMINOAZQBENZENES

The following list includes all of the amincazobenzenes considered under
the class definition. The compounds in the list were identified primarily from

the following sources: U.S. EPA TSCA list and U.S. EPA (1980), USITC (1980a,b),

The Colour Index, SRI International (1980), Chem Sources--USA (1980),

Kirk-Qthmer's Encyclopedia of Chemical Technology, The Merck Index (1976), and

Hawley (1977).
CAS numbers are given, when available, to aid in the identification as thease

types of compoundz can be named by a variety of synonyms.

CAS No.
L-Aminocazobenzene 60-09-3
L-Aminoazobenzene-d'-carboxylic acid 6925-48-0
4-Aminoazobenzene-3,4'-disulfonic acid 101=50-8
p-Aminocazobenzenedisulfonic acid 61916-43-6
4-Aminoazobenzene-3,4'=disulfonic acid, discdium salt 2706-28-7
p-Amincazobenzenedisulfonic acid, monosodium 61950-37-6
L-Aminoazobenzene hydrochloride 3457-98-5
4-Aminoazobenzene-l'~sulfonic acid 104-23=-4
Y-Aminozzobenzene-U'-sulfonic acid, sodium salt 2491-71-6
Y-Aminoazobenzene-3'-sulfonic acid 102-23-8
ortho-Amincazotoluene 97-56=3
para-Amincazotoluene 41576-40-3
ortho=-Aminocazotoluene diazonium salt ——
ortho=Aminocazotoluene disulfonic acid -——
ortho-Aminoazotoluene hydrochloride 2298-13~7
ortho=-Amincazotoluene=4'-sulfonic acid 120-68-3
Yh-Aminoazotoluene-4'-sulfonic acid cm—
Aminoazoxylene hydrochloride ==
Benzenamine, 4-{(lU-chlorophenyl)azo]-N,N~diemthyl- 2481-76-1
Benzenamine, 2-methoxy-d4-[(2-methoxyphenyl)azo] =% 2615-05-6
Benzenamine, 2-methoxy-4-[(4-methoxyphenyl)azo] - 17210=U48-9
Benzenamine, 2-methoxy-S5-methyl-d4-[(4-methylphenyl)azo] - £369-01-3
Benzenamine, 2-methoxy-5-methyl-4-[(4-nitrophenyl)azo] - 2475-43-6
Benzenamine, 2-methoxy-4-(phenylazo)- 3544.23-8

Benzenamine, 2 (or 3)-methyl-4-[(4-methylphenyl)azo] - 41576-40-3
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Chrysoidine

CAS No.

6232-57-1

539-17-3
6054-50-8
6054-51-9

2581-69-3

730=40-5
6232-56-0
6492-50-8

2872-52-8
3769-58-2
3769-57-1
4540-00-5
3180-81-2
6253=1U-1
3179-89-3
2734-52-3
2U75-43-6
3084-21=-7
6373-90-6

3266-98-6
6374-02-3

2832-40-8

6247274
6364-36-9
6232-53-7

60-11-7

6373-87-1
1591-56-9
6373-96-2
6373-95=1
6373-99-5
2581-69=3
6374-03-L
4665-65-0
6054-58-6
6364-31-4
6364~34=7
6364-35-8
6416-58-6
6416-59-7

532-82-1



CAS No.

Diacetylaminoazobenzene 83-63-6
2,4=-Diaminoazobenzene U95.54.5
4,4'~Diaminoazobenzene 538-41-0
2,4=Diaminoazobenzene hydrochloride citrate 5909-Q4-6
p-Diaminoazobenzene hydrochloride 5893-95-8
2,4-Diaminocazobenzene monothiocyanate 16484-81-4
2,U4-Diamincazobenzene-4-sulfonamide hydrochloride TUG-14-7
N,N-Diethylamincazobenzene 2481-94-9
2,4'-Dimethyl-4-amincazcbenzene 3398-09=2
Y-Dimethylamincazobenzene-d'-arsonic acid ——

J.Dimethylaminocazobenzene-4'-arsonic acid, hydrochloride -na

p~(Dimethylamino)azobenzene-o-carboxylic acid 493-52-7
LaN,N~Dimethylaminoazo-lU'-isothiocyanate ——

l-Dimethylaminocazobenzene-U4'-3ulfonyl chloride ———

l-(Methylamino)azobenzene 621-90-9
J-Methyl-4'-(dimethylamino)azobenzene 55-80=1

2'-Methyl-4-dimethylaminoazobenzene
4'-Methyl-4-dimathylaminoazobenzene

*These amincazobenzenes were not profiled individually; however, limite¢ data
available from the U.S. EPA (1980) and USITC (1980a,b) indicates that they may
have some commercial importance,



REFERENCES

Albert, Z. (1956), Effect of prolonged feeding with chrysoidin on the formation
of adenoma and cancer of the liver in mice. Arch. Immunol. Ter. dosw.,
4:189-242. ‘

Anderson, D., and Styles, J.A. (1978). An evaluation of 6 short-term tests for
detecting organic chemical carcinogens. Appendix 2. The bacterial
mutation test. Brit. J. Cancer 37:924-330.

Andervont, H.B.; Grady, H.G.; and Edwards, J.E. (1942). Induction of hepatic
lesions, flepatomas, pulmonary tumors, and hemangio-endotheliomas in mice
with o-amincazotoluene. Journal of the National Cancer Institute,
3(2):131-153.

Andervont, H.B.; White, J.: and Edwards, J.E. (1944). Effect of two Azo
compounds when added to the diet of mice. Journal of National Cancer
Institute, 4:583-586.

Andervont, H.B. (1950). Induction of hemangio-endotheliomas and carcomas in
mice with O-aminocazotoluene. Journal of Naticnal Cancer Institute,
10:927-941,

Ashby, J.; Styles, J.A.; and Paten, D. (1978), In vitro evaluation of some
derivatives of the carcinogen butter yellow: Implications for environ-
mental screening. Brit. J. Cancer 38(1):34-50.

Bannister, D.W.; 0lin, A.D.; and Stingl, H.A. (1979). Dyes and dye inter-
mediates. In: FKirk-Othmer Encyclcopedia of Chemical Technology, 3rd ed.
Grayson, M. and Eckroth, D., editors. New York: John Wiley and Sons, Inc.,
vol. 8, pp. 201-202.

Barratt, R.W., and Tatum, E.L. (1958). Carcinogenic Mutagens: Annals of New
York Academy of Sciences, 71:1072-1084.

Boyland, E.; Busby, E.R.; Dukes, C.E.; Grover, P.C.; and Manoon, D. (1964),
Further Experiments on implantation of materials into the urinary bladder
of mice. British Journal of Cancer, 18:575-581.

Brown, J.P.; Roehm, G.W.; and Brown, R.J. (1978). Mutagenicity testing of
artifical food colors and related azo, xanthene and triphenylmethane dyes
with the Salmonella/microsome system. Mutation Research 56:249-271.

Chem. Sources - USA, 1980 ed, (1980). Ormond Beach, FL: Directories Publishing
Company, Inc., pp. 27, 162.

Clayson, D.B.; Pringle, J.A.S.; Bonser, G.M.; and Wood, M. {1968). The technique
of bladder implantation: further results and an assessment. British
Journal of Cancer 22:825-832. .

The Colour Index (1956). 2nd edition. Bradford Yorkshire England: the Society
of Dyers and Colourists, Volume III, pp. 3038, 3679, 3014-3019.

n2



Crabtree, H.G. (1949), The relative carciogenic activity of six isomeric
amincazotoluenes: Brit. J. Cancer, 3:387-398.

Demerec, M. (1948). Mutations induced by carcinogens. Brit. J. Canecer,
2:114=117,

Dobkeviteh, S., and Baer, R.L. (1947). Eczematous cross-hypersensitivity to
azodyes in nylon stockings and to paraphenylendiamine. J. Inv. Dermatol.,
9:203-211.

Fare, G. (1966). Rat skin carcinogenesis by topical application of some azo
dyes. Cancer Res., 26:2406-2408.

Foussereau, J.; Tanahaski, Y.; Grosshans, E.; Liman-Mestiri, S; and Khochnevia,
A. (1972). Allergic eczema from disperse yellow 3 in nylon stockings and
socks. Trans. St. Johns Hosp. Dermatol Soc. (England). 58(1):75-80.

Freeman, A.E.; Weisburger, E.K.; Weilsburger, J.H.; Wolford, R.G.; Maryak, J.M.;
and Huebner, R.J. (1973). Transformation of cellcultures as an indication
of the carcinogenic potential of chemicals. J. Natl., Cancer Inst.,
51(3):799-808.

Garner, R.C., and Nutman, C.A. (1977). Teating of some azo dyes and their
reproduction products for mutagenicity using Salmonella typhimurium TA1538.
Mutation Research, 44:9-19.

Gel'shtein, V.I. (1961). The incidence of tumors in the offspring of mice
treated with orthoaminoazotoluene: Problems of Oncology, 7:45-50.

Gerko, J.I. (1980). Letter from J.I. Gerko of American Cyanmid to S.J. Bosch of
Syracuse Research Corporation, dated November 17, 1980.

Golub, N.I. (1972). Transplacental action of U4-dimethylaminoazobenzene and
diethylaminocazobenzene on organ cultivation of mouse embryonic Kidney
tissue. Bulletin of Experimental Biological Medicine, 73:316-319.

Golub, N.I., and Kolesnichenko, T.S. (1975). Ocogenic action of some nitrogen
compounds in the Diogeny of experimental mice., DBulletin of Experimental
Biology and Medicine 78:1402-1404.

Griswald, Jr., D.P.; Casey, A.E.; Weisburger, E.K.; and Schabel, Jr., F.M.
(1966). On the carcinogenicity of a single entragastric dose of hydro-
carbons, nitrosamines, aromatic amines, dyes, coumauns, and miscellaneous
chemicals in female Sprague-Dawley rats. Cancer Research, 26:619-625.

Hawley, G.G. (1977). The Condensed Chemical Dictionary, 9th ed. New York: Van
Nostrand Reinhold Co., p. U41.

Hydre, W.R., and Willard, T.L. (1959). Aromatic aminoazoc compounds. U.S. Patent
2,894,942, July 14, 1959, (Assigned to B.F. Goodrich Co.) Taken from:
Chem. Abst. 54:1423f, 1960. -



TIARC (International Agency for Researeh on Cancer) (1975). para-Aminoazo-
benzene. In: some aromatic azo compounds. IARC monographs on th evalua-
tion of carciinogenic risk of chemicals te man. Lyon, France: World Health
Organization, IARC, Vel. 8, pp. 53-62. . :

IARC (International Agency for Research on Cancer) (1975a). para-Aminocazo-
benzene. In: Some aromatic azo compounds. IARC moncgraphs on the evalua-
tion of carcinogenic risks of chemicals to man. Lyon, France: World Health
Organization, IARC, Vol. 8, pp. 53-60.

IARC (International Ageney for Research on Cancer) (1975b). ortho-Amincazo-
toluene. In: Some aromatic azo compounds. IARC monographs on the evalua-
tion of ecarcinogenic risks of chemicals to man. Lyon, France: World Health
Organization, IARC, Vol. 8, pp. 61-62.

IARC (Internatiomal Agency for Research on Cancer) (1979¢). C.I. Disperse Yellow
3. In: Some arcmatic azo compounds. IARC monographs on the evaluation of
carcinogenic riska of chemicals to man. Lyon, France: World Health
Organization, IARC, Vol. 8, pp. 97-98.

IARC (International Agency for Research on Cancer) (1975d). Chrysoidine. In:
Some aromatic azo compoundsa. IARC Monographs on the evaluation of careino-

genic risks of chemicals to man. Lyon, France: World Health Organizatioen,
IARC, Vol. &, pp. 9196.

Ichenotsubo, D.;.Maver, H.F.; Setliff, J.; and Mandel, M. (1977). The use of
ree Dbacteria for testing of carcinogenic substances. Mutation Research,

Ishadata, M., and Odashima, S. (1977). Chromosome tests with 134 compounds on
Chinese hamster cells in vitro - A screening for chemical carcincgens.
Mutation Research, 48:337-354.

Kaledin, V.I.; Alekseeva, G.V.; and Volkova, A.I. (1978). Carcinogenicity of
orthoaminoazotoluene for the mouse intestines. Bulletin of Experimental
and Biclogical Medicine, 86(10):1374-1376.

Kawajiri, K.; Yonekawa, H.; Harada, M.; Hoshiro, M.; O'Mura, T.; and Tagashira,
Y. (1980). Immunochemical study on the role of different types of
microsomal cytochomre P-450 in mutagenesis by chemical carcinogens. Cancer
Research 40:1652-1657.

Kirby, A.H.M. (1945). Studies in carcinogenesis with azo compounds. I. The
action of four azo dyes in mixed and pure strain mice. Cancer Res.
5:673-682.

Kirby, A.H.M. (1947). Studles in carcincgenesis with azo compounds. III. The
action of (A) four azo compounds in Wistar rats fed restricted diets; (B)
N,N=-diethyl-p-aminocazobenzene in mice. Cancer Res. 7:333-341.

Kirby, A.H.M., and Peacock, P.R. (1947). The induction of liver tumors by

Y-.aminoazobenzene and its N:N-dimethyl derivative in rats on a restricted
diet. J. Pathol. Baecteriol. 59:1-7.

104



Kolensnichenko, T.S.; Popova, N.3.; and 3Shabad, L.M. {(1978). LIver tumors
induced in mice by prenatal and postnatal administration of orthoaminoazo-
toluene. Bulletin of Experimental Biological Medicine, 85:201-203.

Lake, R.S.; Kropko, M.L.: Pezzutti, M.R.{ Shoemaker, R.H.,; and Igel, H.J.
(1978). Chemical induction of unscheduled DNA synthesis in human skin
epithelial cell cultures. Cancer Res. 38(7):2091-2098.

Law, L.W. (1947). The cancer producing properties of azo compounds in mice.
Cancer Research, 1:397-401.

Lawson, T.A. (1968). The binding of o-amincazotoluene to deoxyribonucleic zeid,
rikonucleie acid and protein in the C57 mouse, Biochemical Journal,
109:917-920.

Levine, W.G., and Finkelstein, T.T. (1978). Biliary excretion of N,N-dimethyl-
b-.aminoazobenzene (DAB) in the rat, Effects of pretretment with inducers
and inhibitors of the mixed function oxidase system and with agents that
deplete liver glutathione. Drug Metab. Disposition (U.S.a.) 6(3):265-272.

Lin, J-K.; Hsu, S-M.; and Wu, Y-H. (1972). Methemoglobin. Induced by carcino-
genic amincazo dyes in rats. Biochem. Pharmacol. 21(15):2147-2150.

Marheld, J.V. {1972). Sbornik Vysledkv Toxixologickeho Vysetreni Latek A
Pipraviku. Institut PRo Vychovu Vedoucicen Pracovniku Chemickeho Prumyelu
Praha, Czechoslovakia, p. 92. Cited in NIOSH (1979).

Matsuoka, A.; Hayashi, M.; and Ishidate, M., Jr. (1979). Chromosomal aberration
tests on 29 chemicals combined with S-9 mix in vitro. Mutation Research,
86:277-290.

MeCann, J.; Chei, E.; Yamasaki, E.; and Ames, B.N. (1975). Detection of carcinc-
gens as mutagens in the Salmcnella micrcscme test: Assay of 300 chemicals.

The Merck Index, 9th ed. (1976). Windholz, M. editor. Rahway, NJ: Merck and
Co., Ine., p. 57.

Miller, E.C., and Miller, J.A. (1953). The carcinogenic aminocazo dyes. Adv.
Cancer Res., 11:339-396.

Miller, D.; Melles, J.; Deparade, E.; and Arni, P. (1980). The activity of S-9
. liver fractiona from seven species in the Salmonella/mammalian microsome
mutagenicity test. Mutation Resarch, 70:279-300.

Nelson, A., and Woodard, G. (1953). Tumors of the urinary bladder, gall bladder,
and liver in dogs fed o-aminocazotoluene or p-dimethylaminocazo-benzene-1,2.
Journal of National Cancer Institute, 13(6):1497-1509.

NIOSH (Naticnal Institute for Occupaticnal Safety and Health) (1979). Registry
of Toxic Effects of Chemical Substancea, 1978 ed., DHEW (NIOSH) Publiecation
No. 79-100. Lewis, R.J., and Tatken, R.L., editors. Cincinnati, OH: U.S,
Dept.. of Health, Education, and Welfare, Public Health Service, NIOSH, p.
114,



NTP (National Toxicology Program) (1980). Annual Plan for Fiscal Year 1981.
NTP-80-62, December 1980, p. 58.

Odashima, S., and Hashimoto, Y. (19688). Carcinogenicity and target organs of
methoxyl derivatives of 4-aminocazobenzene in rats. I. 3-Methoxy-and 3,4'-
dimethoxy=-4-amincazobenzene. Gann 59:131-143.

1980-1981 OPD Chemical Buyers Directory, 68th ed. (1980). New York: Schnell
Publishing Co., Ine., p. 72.

Poiley, J.A.; Raineri, R.; and Pineta, R.J. (1979). Use of hamster hepatocytes
to metabolize carcinogens in an in vitro biocassay. J. Natl. Cancer Inst.
63(2}:519-524, ‘

Poirier, L.A.; Miller, J.A.; Miller, E.C.; and Sato, K. {1967). N-Benzoyloxy-N-
methyl-d-aminoazobenzene: its carcinogenic activity in the rat and its
reactions with proteins and nucleic acids and their constituents in vitro.
Cancer Res. 27:1600-1613.

Popova, N.V. (1977). Transplacental action of orthoamincazotoluene on organ
cultures of embryonic liver of CS7BL and CBA mice. Bull, Exp., Bio. Med.
(USSR). 83:870-872.

Rhim, J.S.; Park, D.K.; Weisburger, E.K.; and Weisburger, J.H. (1974). Evalua-
tion of an in vitro assay system for carcinogens based on prior infection of
redent ¢ells with nontransforming RNA tumor virus. J. Natl., Cancer Inst.
52(4):1167-1173.

Rose, A., and Rose, E. {1956). The Condensed Chemical Dictilonary, Sth ed. New
York: Reinhold Publishing Ce., p. 58.

Rosenkranz, H.3., and Poirier, L.A. (1979). Evaluation of the mutagenicity and
DNA-modifying activity of ecarcinecgens and noncarcinogens in mierobial
systems. J. Natl. Cancer Inst., 52(4):873-892.

Ryan, A.J., and Wright, S.E. (1961). The excretion of some azo dyesa in rat bile.
J. Pharm. Pharmacol., 13:492-495.

Sato, K.; Piorier, L.A.; Miller, J.A.; and Miller, E.C. (1966). Studies on the
N-hydroxylation and carcinogenicity of U4-azminoazobenzene and related
compounds. Cancer Res. 26:1678-1687.

Scheline, R.R., and Longberg, B. (1965). The absorbtion, metabolism and
excretion of the sulphonated azo dye, acid yellow by rats. Acta Pharmacol,
Et Toxicol., 23:1-14.

Scherr, G.H.; Fishman, M.; and Weaver, R.H. (1954). The mutagenicity of some
carcinogenic compounds for eschericha coll. Genetics, 39:141-149,

Shabad, L.M.; Sorokina, J.D.; Golub, M.I.; and Bogovski, S.P. (1972). Trans-
placental effect of some chemical compounds on organ culture of embryonic
kidney tissue. Cancer Research 32:617-627.



Shelton, E. (1955). Hepatomaa in mice. I. Factors affecting the rapid induc-
tion of a high ineidence of hepatemas by o-amincazotoluene. J. Natl.
Cancer Inst., 16(1):107-127.

Simmen, V.F, (1979a). In vitro mutagenicity assays of chemical carcinogens and
related compounds with Salmonella typhimurium. J. Natl. Cancer Inst.,

Simmon, V.F. (1979b). In vitro assays for recombinogenic activity of chemical
carcinogens and related compounds with Saccharomyces cerevisiae D3. J.
Natl. Cancer Inst. 62(U):901-910.

Simmon, V.F.; Rosenkranz, H.S.; Zeiger, E.; and Poirier, L.A. (1979). Mutagenie
activity of chemical carcinogens and related compounds in the intraperi-
toneal host-mediated assay. J. Natl. Cancer Inst. 62(4):911-918,

Snell, F.D., and Snell, C.T. ¢1962). Dictionary of Commerical Chemicals. 3rd
edition. Princeton, NJ: D. Van Nostrand Co., Inec., p. 356.

Soderlund, E.J.; Dybing, E.; Nachenson, S.; and Tjelta, E. (1980). The role of
ethyl and flourine substitution in the U4'-position for N,N-Diethyl-i-
aminocazobenzene mutagenicity and azo reduction. Acta Pharmacol. Et.
Toxicol.

Sondergaard, D.; Hansen, E.V.; and Wiirtzen, G. (1977). A short term study int he
pig effects on the liver and on the bloed of eight azo dyes. Toxicology,
8:381-386.

SRI International {1980). 1979 Directory of Chemical Producers: United States
of America. Menlo Park, CA: SRI International, p. 790.

Steadman, T.R.; Helper, E.W.; Parsons, T.; Wilkins, G.E.; and Phillips, N.P.
(1977). Industrial process profiles for environmental use: Chapter 7.
Organic dyes and pigments industry. Prepared by Radian Corp., Austin, TX
for U.S. Environmental Protection Agency, Industrial Environmental Research
Laboratory, Cineinnati, OH. Available from National Technical Information
Service, Springfield, VA (NTIS PB-281-479), p. 69.

Suguira, K.; Halter, C.R.; Kensler, C.J.; and Rhoads, C.P. (1945)% Observations
on rats fed with compounds related to dimethylaminoazobenzene. Cancer
‘Research, 5:235-238.,

Sulser, H., and Schwartz, K. (1962). Experimental cross-sensitization between
p-phenylenecliamine and food dyes in guinea pigs. Deematologica,

Terayama, H. (1967). Aminoazo carcinogenesis-methods and biochemical problems.
Methods. Cancer Res. 1:399-449.

Thirtle, J.R. (1968), Phenylenediamines, In: Kirk-Othmer Encyclopedia of
Chemical Technology. 2nd ed. Standen, A., editor. New York: John Wiley
and Sons, Inc., Vol. 15, pp. 217.



Tomatis, L.; Porta, G.D.; and Shubik, P. (1981). Urinary bladder and liver cell
tumors induced in hamsters with g-amincazotoluene. Cancer Res.,
21:1513=1517.

Turner, J.C., and Milliken, B. (1942). Dye sarcoma and liver feeding.
Proceedings Society of Experimental Biological Medieine Hy. 49:317-319.

U.S. EPA (U.S. Environmental Protection Agency) (1980). Computer print-out of
nonconfidential production data from TSCA Inventory. U.S. EPA, Office of
Pesticides and Toxic Substances, Chemical Information Division, Washington,
DC. ‘

USITC (U.S. Intermational Trade Commission) (1975). Synthetic Organic
Chemicals: United States Production and Sales, 1973, USITC Publication
728. USITC, pp. 23-24.

USITC (U.S. International Trade Commission} (1976). Synthetic Organic
Chemicals: TUnited States Production and Sales, 1974, USITC Publication
776. USITC, pp. 21, 22.

USITC (U.S. Internaticnal Trade Commission) {(1977a). Imports of Benzenoid
Chemicals and Products, 1976, USITC Publication 828. USTIC, pp. 8, 11, 59.

USITC (U.S. International Trade "Commission) (1977b). Synthetic Organic
Chemicals: United States Production and Sales, 1976, USITC Publication
833. UsIrC, pp. 37, 77, 18.

USITC (U.S. International Trade Commission) (1977e). Synthetic Organic
Chemicals: United States Production and Sales, 1975, USITC Publication
804. USITC, pp. 21, 51.

USITC {(U.S. International Trade Commission) (1978a). Imports of Benzenoid
Chemicals and Produets, 1977, USITC Publication 900. USITC, pp. 8, 11, G8.

USITC (U.S. International Trade Commission) (1978b). Synthetic Organic
Chemicals: United States Production and Sales, 1977, USITC Publication
920- USITC, ppu 79, ua' 96, 97-

USITC (U.S. International Trade Commission) (197%a). imports of Benzencid
Chemicals and Products, 1978, USITC Publicatiom 990. USITC, pp. 11, 58.

USITC (U.S. International Trade Commission) (1979b). Synthetic Organic
Chemicals: United States Production and Sales, 1978, USITC Publication
1001. USITC, pp. 46, 112, 43, 49, By, 8s.

USITC {U.S. International Trade Commission) {1980a). Imports of Benzenoid
Chemicals and Products, 1979, USITC Publication 1083. USITC, pp. 8, 171, 62.
61,

USITC (U.S. International Trade Commission) (1980b). Synthetie Organic
Chemicals: United States Production and Sales, 1979, USITC Publiecation
1099, USITC, pp. 25, 30, 28, 94, 85, B4, 67, 83, 66, 77.

1N8



Williams, C.M. (1977). Detection of chemical carcinogens by unscheduled DNA
synthesis in rat liver primary cell cultures. Cancer Research,
37:1845.1851,

Yahagi, T.; Degarva, M.; Seino, Y.; Matsushima, T.; Nugao, M.; Sugimura, T.; and

Hashimoto, Y. (1975). Mutagenicity of carcinogenic azo dyes and their
derivatives. Cancer Letters, 1:91-96, '

109






