Chemistry2710Spring2001Assignment

Due: Friday, March16,9:00a.m.

1. Chlorotriazinesarewidely usedas herbicides.Their principal modeof actionis to inhibit
photosynthesisThey donotdegradereadilyin theenvironmentsothatthey tendto accumu-
latein soilsandin water They arenotverytoxic to mammals} but therearesomequestions
abouttheir long-termeffects on the endocrinesystem. Studiesof the in vivo fatesof the
compoundsrethereforeof considerablenterest.Simazine(2-chloro-4,6-bis(ethylamino)-
1,3,5-triazine)s metabolizedchiefly in theliver, to 2-chloro-4-ethylamino-6-amino-1,3,5-
triazine:
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Haniokaet al? have studiedthe kinetics of this reactioncatalyzedby a rat liver extract
containing400ug of protein. Their dataareshowvn below:

[simazine](umol/L) 13 25 48 93 194
v (nmolL~1s™1) 0.26 0.39 0.53 0.56 0.62

Determinethe MichaelisconstantandVmax. We don't know how muchof the relevanten-
zyme (probablycytochromeP450)is containedn the extract. Traditionally, Vinax in these
casess givenonaperg of proteinbasis® Expressyour answeiin this form. [10 marks]

2. Kim, Zhu andKim have studiedthe first-orderthermalisomerizationof para-substituted

benzylisoyanides?
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1TheLDsq, thedosethatkills 50%of theratsto whichit is administeredis about3 g/kg.

2N. Haniokaetal., Toxicol. Appl. Pharmacol156, 195(1999).

3This quantityis sometimesalledthe specificactivity andis usedasa measuref theamountof active enzymen
apreparation.

4S.S.Kim, W.J.ChoiandJ.H.Kim, J.Org. Chem.63, 1185(1998).




Themeasuredateconstant@reasfollows for thereactionin benzene:

10°k (s71) for differentsubstituent
T(C)  -H  -CH; -OCHs -CI _ -NO,
170 2.01 2.61 3.46 1.95 1.47
190 994 130 16.9 9.54 7.26
210 45.2 59.4 78.6 44.3 334
230 228 295 396 226 166

(a) Calculatethe activation enegy and preeponentialfactor for eachof the reactions.

[15 marks]

(b) Thereactionis apparenthelementaryandproceedwia atriangulartransitionstate.e.
the cyanidegroup“rotates”duringthereaction.Calculatethe enthalfy andentrogy of
activationfor eachreactionat 200°C. Commenton whatthe resultstell us aboutthe

effectsof the substituentsn thetransitionstate.[15 marks]

Note: This problemis very data-richand the calculationsare someavhat repetitve. You
shouldthereforefeel free to usea spreadshedb automateyour calculations. However,
make sureto give afull setof samplecalculationsvhetheryou usea spreadsheetr not.



