Chemistry 6, Environmental Chemistry
Problem Set XVI
1) We examined in class the environmental problems associated with trichloroethylene (TCE) [CAS registry number 79-01-6].  We reported that microbes can degrade TCE to vinyl chloride, C2H3Cl [CAS registry number 75-01-4].  This problem will use the QSAR method of Hansch to predict whether the reduction of TCE yields a more toxic or less toxic substance.

In a recent paper, C. Hansch and A. Kurup, J. Chem. Info. Comp. Sci., 43, 1647-1651 (2003) present a QSAR equation correlating toxicity data assembled by forensic chemists in England.

log10(1/C)  =  0.61(log10P)  +  0.017(NVE)  +  1.44

where C is the molar lethal concentration of the substance (determined from an analysis of the blood of the victim); P is the octanol-water partition function, the ratio of the concentration of the substance in octanol to the concentration in water; and NVE is the number of valence electrons.  NVE is directly proportional to the polarizability of the compound.

a) Determine NVE for TCE and vinyl chloride from their molecular formulae.

b) Find values of logP.  A good source is the SRRES PhysProp database accessed on the Organic Chemistry page of MolData.  Compare the values.  Which substance has a greater preference for a hydrophobic environment?  Suggest why.

c) Calculate the toxicity, log(1/C) and C, of each compound.  Discuss the results.  Is reduction of the TCE to vinyl chloride heading in the right direction?

d) Calculate log(1/C) and C for ethanol.  logP is 0.05.  Discuss the implications of the value. 
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