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4-Chloro-o-phenylenediamine
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Reasonably anticipated to be a human carcinogen
First listed in the Fourth Annual Report on Carcinogens (1985)
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Carcinogenicity
4-Chloro-o-phenylenediamine is reasonably anticipated to be a hu-
man carcinogen based on sufficient evidence of carcinogenicity from 
studies in experimental animals. 

Cancer Studies in Experimental Animals

Oral exposure to 4‑chloro-o-phenylenediamine caused tumors in 
two rodent species and at several different tissue sites. Dietary ad-
ministration of technical-grade 4‑chloro-o-phenylenediamine caused 
benign or malignant liver tumors (hepatocellular adenoma or carci-
noma) in mice of both sexes and benign or malignant tumors of the 
urinary bladder and forestomach (papilloma or carcinoma) in rats 
of both sexes (NCI 1978).

Cancer Studies in Humans

No epidemiological studies were identified that evaluated the rela-
tionship between human cancer and exposure specifically to 4‑chloro-
o-phenylenediamine.

Properties
4-Chloro-o-phenylenediamine is a chlorinated  aromatic amine that 
exists as a brown crystalline solid or powder at room temperature 
(Akron 2009). It is slightly soluble in water, but it is soluble in ben-
zene and very soluble in ethanol and ether. 4‑Chloro-o-phenylene
diamine is stable at normal temperatures and pressures. Physical and 
chemical properties of 4‑chloro-o-phenylenediamine are listed in 
the following table.

Property Information

Molecular weight 142.6a

Melting point 76°Ca

Boiling point 229°Cb

Log Kow 1.28a

Water solubility 6.6 g/L at 25°Cb

Vapor pressure 2.06 × 10–3 mm Hg 25°Cb

Dissociation constant (pKa) 3.83 at 25°Cb

Sources: aHSDB 2009, bChemIDplus 2009.

Use
4‑Chloro-o-phenylenediamine can be used as an oxidation base for 
dye preparation, as a chemical intermediate to produce 5‑chloro-
benzotriazole, as a curing agent for epoxy resins, as a reagent in gas 
chromatography, and to synthesize experimental pharmaceuticals. 
It has been used as a chemical intermediate in dye production and 
was patented as a hair-dye component, but there is no evidence that 
it is currently used in the United States for these purposes (IARC 
1982, HSDB 2009).

Production
4-Chloro-o-phenylenediamine was first produced commercially in the 
United States in 1941 (IARC 1982). In 2009, 4‑chloro-o-phenylene
diamine was produced by three manufacturers worldwide, including 
one in India and two in Europe (SRI 2009), and was available from 20 
suppliers worldwide, including 9 U.S. suppliers (ChemSources 2009). 
U.S. production in 1977 was estimated at 1,000 to 10,000 lb (IARC 
1982). No data on U.S. imports or exports of 4‑chloro-o-phenylene
diamine were found. Under the U.S. Environmental Protection 
Agency’s Toxic Substances Control Act Inventory Update Rule, U.S. 
production plus imports totaled 10,000 to 500,000 lb in 1986 (EPA 
2004); no later inventory update reports were filed. 

Exposure
Because of its limited use in consumer products, little exposure of the 
general population to 4‑chloro-o-phenylenediamine is expected. Nev-
ertheless, exposure could potentially occur if residues were present 
in hair dyes or in products made from 5-chlorobenzotriazole (IARC 
1982, HSDB 2009). The primary routes of potential human exposure 
to 4‑chloro-o-phenylenediamine are ingestion, inhalation, and der-
mal contact by workers in the dye and chemical industries and those 
involved in pharmaceutical research (NCI 1978). Exposure could oc-
cur during production and use of 4‑chloro-o-phenylenediamine or 
following accidental releases. No data were found on the numbers of 
workers potentially exposed to 4‑chloro-o-phenylenediamine.

Regulations
No specific regulations or guidelines relevant to reduction of expo-
sure to 4‑chloro-o-phenylenediamine were identified.
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