2024 Organic Solvents

n-Hexane
n-Hexano.

H-leKkcaH
CyH 4, = 86.18.
CAS — 110-54-3.
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Description. n-Hexane is a colourless, flammable, volatile lig-
uid with a faint odour. Wt per mL about 0.66 g. B.p. about 69°.
Store in airtight containers.

Adverse Effects

n-Hexane is irritant. Acute exposure to the vapour may result in
CNS depression with headache, drowsiness, dizziness, and in se-
vere cases unconsciousness. Chronic occupational exposure and
abuse of n-hexane have been associated with the development of
peripheral neuropathies. n-Hexane is a constituent of some adhe-
sives and may be implicated in volatile substance abuse (p.2019).
Some adverse effects of petrol have been attributed to its content
of n-hexane.

¢ References.

. Health and Safety Executive. n-Hexane. Toxicity Review 18.
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Effects on the nervous system. There have been many re-
ports of peripheral neuropathy attributed to the abuse of, and oc-
cupational exposure to, n-hexane, although symptoms tend to be
milder in the latter.! Tetraplegia has occurred in severe cases.
There is typically a clinical deterioration several weeks after ex-
posure followed by a slow recovery which, in severe cases, may
not be complete. It has been suggested that methyl ethyl ketone
potentiates the peripheral neuropathy induced by n-hexane. Oc-
cupational exposure to n-hexane has also been associated with
cranial nerve neuropathy.
Parkinsonism in a leather worker, possibly associated with expo-
sure to solvents, mainly n-hexane, has been noted.?
For further discussion of neurotoxicity after occupational expo-
sure to solvents including n-hexane, see under Toluene, p.2026.
1. Lolin Y. Chronic neurological toxicity associated with exposure
to volatile substances. Hum Toxicol 1989; 8: 293-300.
2. Pezzoli G, et al. Parkinsonism due to n-hexane exposure. Lancet
1989; ii: 874.
Pharmacokinetics
n-Hexane is absorbed after inhalation and to a limited extent
through the skin. Oxidative metabolites, including 2,5-hexanedi-
one are excreted in the urine largely as conjugates. Some un-
changed n-hexane is excreted via the lungs.
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Uses
n-Hexane is widely used as an industrial solvent, as a solvent in
glues, and as an extraction solvent in food processing.

Isobutyl Alcohol
Alcohol isobutilico; Isobutanol.

1306yTrAcBLIN CrivpT
C4H O =74.12.
CAS — 78-83-1.

CH
Profile

Isobutyl alcohol is used as an industrial solvent. It is also used as
an anaesthetic in the American lobster, Homarus americanus.
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Kerosene
Kerosine; ‘Paraffin’; Queroseno.

KepocuH
CAS — 8008-20-6.

Description. Kerosene is a mixture of hydrocarbons, chiefly
members of the alkane series, distilled from petroleum. It is a
clear, colourless liquid with a characteristic odour. Sp. gr. about
0.8 g. B.p. 180° to 300°. An odourless grade is available. Store in
airtight containers.

Adverse Effects

The chief danger from ingestion of kerosene is pneumonitis and
attendant pulmonary complications resulting from aspiration.
Spontaneous or induced vomiting increases the risk of aspiration.
Ingestion of kerosene results in a burning sensation in the mouth
and throat, gastrointestinal disturbances, and possibly cough,
dyspnoea, and transient cyanosis. There may be excitation fol-
lowed by CNS depression, with weakness, dizziness, drowsi-
ness, confusion, incoordination, and restlessness progressing to
convulsions, coma, and respiratory depression in severe cases.
Cardiac arrhythmias have been reported.

The course of poisoning from inhalation is similar to that follow-
ing ingestion although CNS and cardiac effects are more likely.
Kerosene is irritant.

Abuse. A case of volatile substance abuse (p.2019) involving
inhalation and ingestion of kerosene has been reported.

1. Das PS, et al. Kerosene abuse by inhalation and ingestion. Am J
Psychiatry 1992; 149: 710.

Treatment of Adverse Effects

Treatment of kerosene poisoning is supportive and symptomatic.
Every precaution should be taken to avoid aspiration of kerosene
into the lungs. The UK National Poisons Information Service
considers that gastric lavage should not be used. If large amounts
have been taken or there is concern about another toxin, gastric
aspiration may be considered if it can be carried out within 1 hour
of ingestion and the airway can be protected. Adrenaline and oth-
er sympathomimetics should also be avoided because of the risk
of precipitating cardiac arrhythmias.

Uses

Kerosene is used as a degreaser and cleaner and as an illuminat-
ing and fuel oil in kerosene (‘paraffin’) lamps and stoves. The
odourless grade has been used as a solvent in the preparation of
some insecticide sprays.

2-Methoxyethanol

Eter monometylowy glikolu etylenowego; Ethylene Glycol Mon-
omethyl Ether; 2-Metoxietanol.

2-MeTOoKCH3TaHOA
C3HgO, = 76.09.
CAS — 109-86-4.
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Description. 2-Methoxyethanol is a clear, colourless to slightly
yellow liquid. Wt per mL about 0.96 g. B.p. about 125°. Miscible
with water, with alcohol, with acetone, with dimethylformamide,
with ether, and with glycerol. Store in airtight containers.

Adverse Effects and Precautions

2-Methoxyethanol is irritant to mucous membranes. Ingestion
may result in CNS depression with confusion, weakness, and in
severe cases coma and death from respiratory depression. Nau-
sea, metabolic acidosis, and renal damage may also occur. Pro-
longed industrial exposure to the vapour has been associated
with severe effects on the CNS characterised by headache, dizzi-
ness, lethargy, weakness, ataxia, tremor, disorientation, mental
changes, weight loss, and visual disturbances. Anaemia has also
been reported. There has been concern about the potential for re-
productive toxicity.

¢ References to the toxicity of 2-methoxyethanol and other gly-
col ethers.

1. Health and Safety Executive. Glycol ethers. Toxicity Review 10.
London: HMSO, 1985.

2. WHO. 2-Methoxyethanol, 2-ethoxyethanol, and their acetates.
Environmental Health Criteria 115. Geneva: WHO, 1990. Avail-
able at: http://www.inchem.org/documents/ehc/ehc/ehc115.htm
(accessed 30/06/04)

. Browning RG, Curry SC. Clinical toxicology of ethylene glycol
monoalkyl ethers. Hum Exp Toxicol 1994; 13: 325-35.

. Johanson G. Toxicity review of ethylene glycol monomethyl
ether and its acetate ester. Crit Rev Toxicol 2000; 30: 307-45.

. Bagchi G, Waxman DJ. Toxicity of ethylene glycol monomethyl

ether: impact on testicular gene expression. Int J Androl 2008;
31: 269-74.
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Handling. Suitable precautions should be taken to avoid skin
contact with 2-methoxyethanol as it can penetrate skin and pro-
duce systemic toxicity.

Uses
2-Methoxyethanol is used as an industrial solvent.

Methyl Alcohol
Metanol; Metanoli; Metanolis; Méthanol; Methanol; Methanolum.
MeTtunosbit CrinpT

CH,OH = 32.04.
CAS — 67-56-1.
|
H—C—OH
H

Pharmacopoeias. In Eur. (see p.vii). Also in USNF.

Ph. Eur. 6.2 (Methanol). A colourless, clear, volatile, hygro-
scopic liquid. It is flammable. B.p. about 64°. Relative density
0.791 to 0.793. Miscible with water and with dichloromethane.
Store in airtight containers.

The BP 2008 gives Methyl Alcohol as an approved synonym.
USNF 26 (Methyl Alcohol). A clear, colourless, flammable lig-
uid having a characteristic odour. Miscible with water, with alco-
hol, with ether, with benzene, and with most other organic sol-
vents. Store in airtight containers remote from heat, sparks, and
open flames.

Adverse Effects

Immediate signs of acute poisoning after ingestion of methyl al-
cohol resemble those of ethanol (alcohol; ethyl alcohol) intoxica-
tion (see p.1625), but are milder. Characteristic symptoms of me-
thyl alcohol poisoning are caused by toxic metabolites and
develop after a latent period of about 12 to 24 hours, or longer if
taken with ethanol. The outstanding features of poisoning are
metabolic acidosis with rapid, shallow breathing, visual distur-
bances which often proceed to irreversible blindness, and severe
abdominal pain. Other symptoms include headache, gastrointes-
tinal disturbances, pain in the back and extremities, and coma
which in severe cases may result in death due to respiratory fail-
ure or, rarely, to circulatory collapse. Mania and convulsions oc-
casionally occur. Individual response to methyl alcohol varies
widely. Ingestion of 30 mL is considered to be potentially fatal.

Absorption of methyl alcohol through the skin or inhalation of
the vapour may also lead to toxic systemic effects.
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Handling. Suitable precautions should be taken to avoid skin
contact with methyl alcohol as it can penetrate skin and produce
systemic toxicity.

Treatment of Adverse Effects

Gastric aspiration may be considered if the patient presents with-
in 1 hour of ingesting methyl alcohol. Activated charcoal is prob-
ably of little use as it does not absorb significant amounts of me-
thyl alcohol. Metabolic acidosis (p.1667) should be corrected
immediately with intravenous sodium bicarbonate. If significant
amounts of methyl alcohol have been ingested, early treatment
with an antidote (ethanol or fomepizole) is recommended. Etha-
nol delays the oxidation of methyl alcohol to its toxic metabolites
formaldehyde and formic acid; dosage is adjusted to achieve and
maintain a blood-ethanol concentration of 1 to 1.5 mg/mL. An
oral dose for a 70-kg adult of about 150 mL of an ethanolic so-
lution containing 40% v/v of C,H5OH has been suggested. Alco-
holic spirits (such as whisky, gin, or vodka) may often be of the
suitable strength. If required, an ethanolic infusion containing
10% v/v of C,H;OH may then be given as maintenance for
which the following doses have been used:

« for an average adult, 1.38 mL/kg per hour

« for a non-drinker or child, 0.83 mL/kg per hour

« for a chronic drinker, 1.96 mL/kg per hour

The infusion should be continued until methyl alcohol concen-
trations are undetectable, or fall below 50 micrograms/mL with
resolution of systemic toxicity.

Fomepizole (p.1446), an inhibitor of alcohol dehydrogenase, is
also used; it inhibits the metabolism of methyl alcohol to its toxic
metabolites.
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