Compound Report

MTBE (Methyl Tertiary Butyl Ether)

Structure and Physical Properties:
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MTBE is a clear, colorless, flammable compound with the formula of C5H12O.  Its CAS number is 1634-04-4.  The physical properties of this compound include: density, 0.741g/mL, molecular weight, 88.1492 g/mol, melting point, -109 C boiling point, 55.5 C, vapor pressure, 245 mm and water solubility 5.1g/100 mL.

Toxicity:

Exposure to MTBE can be irritating to the eyes, skin and mucus membranes.  At higher concentrations exposure can cause headache, nausea and light-headedness.    At this point in time, MTBE has not been tested for carcinogenic effects in animals.  It has been tested for reproductive results, however the results are inconclusive at this time.  It is known that exposure to MTBE over an extended period of time can cause kidney damage.

Use:

The major use for MTBE is as a gasoline additive.  It is added to increase the octane rating of gasoline.  It will oxygenate the fuel and will reduce knocking (preignition) in a car’s engine.  MTBE was added to fuel to reduce smog-forming pollutants such as volatile organics and oxides of Nitrogen.  MTBE was chosen to oxygenate hydrocarbon fuels rather than the renewable resource, ethanol because of its cost effectiveness and availability.

Problems:

Recent problems with MTBE additive have surfaced.  Although not highly toxic in small doses, MTBE has a foul odor and an oily texture.  MTBE is getting into the groundwater supplies of many coastal states from gasoline spills and leaks from underground storage tanks.  Although there is technology to clean the water and the earth of MTBE, it is costly and time consuming.  Many states have enacted MTBE bans or a plan to gradually phase out the additive. The petroleum industry concurs that MTBE should be phased out but has petitioned Congress to develop a unified national plan rather than the individual state-by-state initiatives currently in place.  This issue remains unresolved at this time.

Resources:

www.epa.gov/sewrust/mtbe (August 2, 2003)

http://api-ec.api.org (August 2, 2003)

NJ Hazardous Material Fact Sheet: Methyl-tert-butylether Revised, May, 1998

http://chemfinder.cambridgesoft.com/
Buckmeisterfullerene, C60
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If you have a Chemistry text printed before 1985, it probably states that there were only two allotropes of carbon: graphite or diamond.  In 1985, a team of scientists who had previously been working on synthesizing long chain carbon compounds called polyenes,  produced carbon plasma using laser light energy.  Robert Curl, Sir Harry Kroto and Richard Smalley performed mass spectrophotometric analysis of the product.  Results indicated that a stable product with a molecular mass of about 720 was produced.   Additional work by the group pointed to the conclusion that the shape of the molecule was not linear, branched, ring or aromatic, it was spherical!   Subsequent analysis on the C60 molecule confirmed the spherical shape as well as the stability.  The trio of scientists won the Nobel Prize for their efforts.

Naming the new structure proved to be difficult.  The existing conventional naming methods did not adequately describe the molecule to Sir Harry Kroto’s liking.  In an unusual effort, Sir Kroto requested that the newly discovered allotrope of carbon be named, Buckmeisterfullerene.  Buckmeister Fuller had been responsible for the design of geodesic domes whose structure was similar to the 5 and 6 member rings of C60.  Sir Kroto believed that the structure should be named for Fuller “because the geodesic ideas associated with the constructs of Buckmeister Fuller had been instrumental in arriving at a plausible structure.” 

The properties of C60 include the tendency to be reduced to the –6 oxidation state, sp2 hybridization for the carbons, and a resistance to form pi bonds.  C60 can react similar to “an electron deficit alkene and readily reacts with electron rich species.”

There has been a great deal of research on the possible uses for this unique molecule.  “Doped” fullerenes, cages into which another atom or ion is inserted, have been reported to be excellent superconductors.  Researchers are working on using fullerene buckyballs and buckytubes as a possible replacement for silicone chips in computers and other nanotechnology applications.  Additionally, they are already being used as strong magnets and in microwave technology.  Buckyballs are also being investigated as a possible drug delivery process.

Not everyone is sold on the usefulness of this amazing compound.  Susan Warren, a Wall Street Journal Science reporter scoffed at the idea that use fullerenes would be cost effective enough to promote new technology.

Frontier Carbon Corporation, a subsidiary of Mitsubishi, has just announced plans to begin to produce large quantities of fullerenes.  The manufacturing plant in Japan can currently produce 40 metric tons per year.  With the increased production, the firm hopes to be able to drop the price of the fullerene from the recent $40,000/kg to $300/kg.  It is the belief of the management that by providing the marketplace with such large amounts of this compound, research scientists will develop more uses for it.  

Resources:

Tremblay, Jean-Francious, “Fullerenes by the Ton”, Chemical and Engineering News, August 11, 2003, p.13-14.

www.bris.ak.uk/Depts/Chemistry/MOTM/buckyball/c60a.htm (August 2, 2003)

www.nsf.gov/od/lpa/nsf50/nsfoutreach/htm/n50 (August 2, 2003)

www.spacedaily.com/news/carbon-01e.html  (August 2, 2003)

http://buckmeister.physics.sunysb.edu/c60.html (August 2, 2003)

Warren, Susan, “Whatever Happened to the Buckyball?”, Wall Street Journal, May 4, 1998.

Diethylstilbestrol, C18H20O2, DES
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Properties

Diethylstilbestrol is a crystalline solid with the following properties:  molecular weight 268 g/mol, melting point 169-172 C. It is insoluble in water but very soluble in many organic solvents.  DES is a synthetic hormone that may be synthesized from many different starting materials including desoxyanisoin and anisoin.  It is always in the trans conformation.  It is not easy to produce the cis conform, and when the cis does exist, it will readily revert to the trans.

Uses:


From 1940-1971, DES was prescribed to an estimated 5 to 10 million women to help prevent miscarriage or preterm delivery.  
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In 1971, DES was liked to many cases of vaginal cancer in the young women who were the daughters of the DES users.  As a result, the FDA banned it from the market.  Since then, it has been determined that this synthetic hormone is linked to an increased risk of breast cancer and infertility in women.  In men, noncancerous testicular growth has been linked to exposure to DES.  

Currently the CDC is working to inform women and their children who may have been exposed of the possible risks of DES.  There are some sources that indicate that DES continues to be used as a growth hormone in cattle.

Resources:

The Merk Index, 9th edition, pg. 414

http://chemfinder.cambridgesoft.com/ (August 11, 2003)

http://www.desaction.org/  (August 11, 2003)
http://cis.nci.nih.gov/fact/3_4.htm (August 11, 2003)

This is an example of an advertisement for DES in 1957.
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