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WARNING!

This compound is acutely toxic (causing severe irritation to skin, eyes, mucous membranes, and lungs),
carcinogenic, and mutagenic. Avoid formation and breathing of aerosols or vapors.

Laboratory operations should be conducted in a fume hood, glove box, or ventilated cabinet.
Avoid skin contact: if exposed, wash with soap and water.

For eye exposure, irrigate immediately with large amounts of water. For ingestion, administer an antacid
preparation and induce vomiting. For inhalation, remove victim promptly to clean air. Administer rescue
breathing if necessary. Refer to physician.

In case of laboratory spill, wear protective clothing during cleanup. Avoid skin contact or breathing of
aerosols or vapors. Cover spill with 5% sodium carbonate solution. Dispose of waste solutions and materials
appropriately.

A. Background

Chloromethyl methyl ether (CMME) shows acute and chronic toxicity in experimental laboratory animals.
Exposure has also confirmed toxicity in humans. CMME is a proven carcinogen in humans and in many
species of laboratory animals. CMME is used commercially in the manufacture of ion exchange resins and in
the laboratory as a research chemical and as an analytical standard.

B. Chemical and Physical Data
1. Chemical Abstract No.: 107-30-2

2. Synonyms: CMME; Methylchloromethyl ether; Dimethylchloroether; Methoxychloromethane;
Methane, chloromethyoxy- (9Cl).

3. Molecular formula, weight and structure:
C,HsCog; 80.52
'Cl-CH,-0-CHj4
4. Density: 1.0605 g/cm®

5. Absorption spectroscopy: The IR and NMR (Van Duuren et al., 1968), Raman (Katayama and
Morino, 1949), and MS (Shadoff et al., 1973) spectra have been reported.
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Volatility: About 200 mm Hg at 25°C (Rohm and Hass Co., 1981).

Solubility: Decomposes in water; soluble in polar and non-polar organic solvents.
Description, appearance: Colorless, volatile liquid.

Boiling Point: 59.2°C

Melting Point: -103.5°C

Stability: Unstable in agueous solution, but fairly stable in moist air (Tou and Kallos, 1974).

Chemical reactivity: Chemical reactivity: Decomposed by water and by aqueous and alcoholic
alkali. Reacts with nucleophilic groups such as -OH, -NH,, and -SH.

Flash point: -9°C.
Autoignition temperature: No data.

Explosive limits in air: No data.

C. Fire, Explosion, and Reactivity Hazard Data

1.

In case of fire, use extinguisher suited for the particular combustible material. Fire fighters should
wear air-supplied respirators with full-face masks.

CMME is very volatile and it could cause a fire inside a glove box.
CMME decomposes in aqueous media.

Nucleophiles such as alcoholic hydroxyl, amino, and thiol compounds degrade CMME, but the
reaction products would not be expected to cause any unusual hazards.

The hydrolysis products (hydrochloric acid, formaldehyde [known irritants], and methanol) do not
present any unusual hazards.

To lessen the chance of accidental fire, any spark-producing equipment should be remote.

D. Operational Procedures

The NIH Guidelines for the Laboratory Use of Chemical Carcinogens describe operational practices to be
followed when potentially carcinogenic chemicals are used in NIH laboratories. The Guidelines should be
consulted to identify the proper use conditions required and specific controls to be implemented during
normal and complex operations or manipulations involving CMME.

1.
2.

Chemical inactivation: No validated method reported.

Decontamination: Turn off equipment that could be affected by CMME or the materials used for
cleanup. If more than 10 ml has been spilled or if there is any uncertainty regarding the procedures to
be followed for decontamination, call the NIH Fire Department (dial 911) for assistance. Wash
surfaces with copious quantities of 5% sodium carbonate solution (Rohm and Haas Co., 1981).
Glassware should be rinsed (in a hood) with water, followed by soap and water. Animal cages should
be washed with water.

Disposal: No waste streams containing CMME shall be disposed of in sinks or general refuse.
Surplus CMME or chemical waste streams contaminated with CMME shall be handled as hazardous
chemical waste and disposed of in accordance with the NIH chemical waste disposal system. Non-
chemical waste (e.g., animal carcasses and bedding) containing CMME shall be handled and
packaged for incineration in accordance with the NIH medical-pathological waste disposal system.
Potentially infectious waste (e.g., tissue cultures) containing CMME shall be packaged for



incineration, as above. Burnable waste (e.g., absorbent bench top liners) minimally contaminated
with CMME shall be handled as potentially infectious waste and packaged for incineration, as above.
Absorbent materials (e.g., associated with spill cleanup) grossly contaminated shall be handled in
accordance with the chemical waste disposal system. Radioactive waste containing CMME shall be
handled in accordance with the NIH radioactive waste disposal system.

Storage: Store in ampoules or screw-capped bottles with Teflon or conical polyethylene cap liners at
0-5°C in an explosion-safe refrigerator.

E. Monitoring and Measurement Procedures Including Direct Field Measurements and Sampling for
Subsequent Laboratory Analysis

1.

Sampling: From air, by derivatizing through impinger traps containing a derivatizing agent (Drew et
al., 1975; Shadoff et al., 1973). From water, by use of a hollow filter probe placed into the media to
be analyzed and connected to a mass spectrometer (Tou et al., 1974; Tou and Kallos, 1974; Westover
etal., 1974).

Separation and analysis: Derivative GLC (Solomon and Kallos, 1975) or colorimetric (nonspecific)
procedures (Drew et al., 1975) have been used for the determination of CMME in air. On-column
reaction GC (Kallos et al., 1977) has been reported to be capable of selectively measuring one part
per billion or better of CMME in air.

F. Biological Effects (Animal and Human)

1.

Absorption: Because of the high reactivity of CMME in water and biological media, it is virtually
impossible to obtain absorption data, and none have been reported. However, the acute toxic effects
suggest that CMME and/or its hydrolysis products are rapidly absorbed by inhalation, ingestion, and
parenteral injection and through the skin.

Distribution: No data (for reasons mentioned above).
Metabolism and excretion: No data.

Toxic effects: The acute LD50 in the rat on oral administration is 817 mg/kg; inhalation toxicity
(LC50) is 55 and 65 ppm in the rat and hamster, respectively, for a 7-hour exposure (Drew et al.,
1975). In humans, accidental exposure to low doses causes breathing difficulties lasting for several
days, while high doses result in sore throat, fever, and chills. In animals, acute toxicity is probably
due to the hydrolysis products of CMME (hydrochloric acid, formaldehyde, and methanol). Eye
application causes severe irritation and necrosis; skin application produces hyperemia, edema, and
necrosis; and inhalation in rats and hamsters causes mucous membrane irritation, lung congestion,
edema, hemorrhage, and acute necrotizing bronchitis. Death in these species was due to pneumonia.
The mouse appears to be far less sensitive to CMME inhalation than are other rodents.

Carcinogenic effects: CMME is a weak carcinogen in mice on skin application and subcutaneous
injection. It has been noted that commercial CMME contains 1-7% bis(chloromethyl) ether and
therefore any carcinogenicity ascribed to CMME may be due to this contaminant (Laskin et al.,
1975). Occupational exposure has resulted in significant incidences of lung cancer (Figueroa et al.,
1973).

Mutagenic and teratogenic effects: CMME is mutagenic in the Ames test and in E. coli. There is no
evidence for teratogenicity.

G. Emergency Treatment



1. Skin and eye exposure: For skin exposure, remove contaminated clothing and wash skin with a mild
soap and water. Rinse with water for at least five minutes. For eye exposure, irrigate immediately
with copious quantities of running water for at least 5 minutes.

2. Ingestion: Administer an antacid preparation. Induce vomiting.
Inhalation: Remove victim promptly to clean air. Administer rescue breathing if necessary.

4. Refer to physician at once. Consider treatment for pulmonary irritation.

H. References

Drew, R.T., S. Laskin, M. Kuschner, and N. Nelson. 1975. Inhalation carcinogenicity of alpha halo ethers. I. The acute
inhalation toxicity of chloromethyl methyl ether and bis(chloromethyl) ether. Arch Environ health 30:61-69.

Figueroa, W.G., R. Raszkowski, and W. Weiss. 1973. Lung cancer in chloromethyl methyl ether workers. New Engl J
Med 288:1096-2097.

Kallos, G.J., W.R. Albe, and R.A. Solomon. 1977. On-column reaction gas chromatography for determination of
chloromethyl methyl ether at one part-per-billion level in ambient air. Anal Chem 49:1817-1820.

Katayama, M., and Y. Morino. 1949. Raman spectra of monochloromethyl ether and 1,2-dichloromethyl ether. Reports
Rad Chem Res Inst 4:1-2.

Laskin, S., R.T. Drew, V. Capiello, M. Kushner, and N. Nelson. 1975. Inhalation carcinogenicity of alpha halo ethers.
I1. Chronic inhalation studies with chloromethyl methyl ether. Arch Envir Health 30:70-72.

Rohm and -Haas Company, Corporate Health and Safety. 1981. Material Safety Data Sheet: Chloromethyl Methyl
Ether. Philadelphia, PA.

Shadoff, L.A., G.J. Kallos, and J.S. Woods. 1973. Determination of bis(chloromethyl) ether in air by gas
chromatography- mass spectrometry. Anal Chem 45:2341-2344.

Solomon, R.A., and G.J. Kallos. 1975. Determination of chloromethyl methyl ether and bis-chloromethy! ether in air at
the ppb level by gas-liquid chromatography. Anal Chem 47:955-957.

Tou, J.C., and G.J. Kallos. 1974. Kinetic studies of the stabilities of chloromethyl methyl ether and bis(chloromethyl)
ether in humid air. Anal Chem 46:1866-1869.

Tou, J.C., L.B. Westover, and L.F. Sonnabend. 1974. Kinetic studies of bis(chloromethyl) ether hydrolysis by mass
spectrometry. J Phys Cehm 78:1096-1098.

Van Duuren, B.L., B.M. Goldschmidt, C. Katz, L. Langseth, G. Mercado, and A. Sivak. 1968. Alpha-halo ethers: A
new type of alkylating carcinogen. Arch Environ Health 16:472-476.

Westover, L.B., J.C. Tou, and J.H. Mark. 1974. Novel mass spectrometric sampling device: Hollow fiber probe. Anal
Chem 46:568-571.



