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1. When 1,3-butadiene and HBr react at a low temperature (-80°C) in the absence of
peroxides, the major reaction is 1,2 addition, but it is 1,4 addition at a higher temperature
(40°C). In addition, when the mixture farmed at the lower temperaiure is brought to the
higher temperature, the relative amounts of the 1,2 vs 1,4 product change. The new
mixture eventually contains the sama proportion of products given by the reaction cairied
out at the higher temperature. Use a free-enzrgy diagram toexpiain these observations.
(5%)

2. Starting with trans-2-butene, how do you make the meso campound
(2R,35)-2,3-bufanadiol? (6%)

3. Give a reaction condition for 1-bromohexane where an EZ reaction dominates. The
product should be provided. {5%)

4. Give an example for the the Diels-Alder reaction by using Maleic anhydride as one of
the substrates. (5%) -

5. Point out the relative peak positions of the carbonyl groups when we compare the IR
and "C NMR spectra of benzaidehyde with those of benzamide. (6%)

6. Explain why amides are weaker bases than corresponding amines. (5%}

7. Propose a synthesis of hexancic acid by using diethyl malonate and 1-bremobutane.
{6%})

8. Propose a reasonable mechanism for the following reaction. (6%)
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9. 1 3-diaxial interaction {2%)

10, solvolysis (2%)

11 .\f@l:ajnmerizat ions {2%)
pisd .‘

AR A




B e KB AR L SR A B

MR B8 Fhe BB smeems® 2 E 3w

e TS

12. Construct the molecuiar orbitals of NH; using the atoraic orbitals of N and H. Calculate the
bond order between N and H from the molecular orbitals. (10 points)

13. How to construct a diode structure? Name two common applications of diade structure, {10
poings) R

14, The most Common source of mercury is cinnabar (HgS), whereas Zn and Cd in the same group
accur as sulfide, carbonate, silicate, and oxide. Why ? {3 points)

15. When ¢is-OsO,F, s dissolved in SbE,, the cation OsO,F," is formed. The “F NMR spectrum of
this cation shows two. resonances, a doublet and a triptet having relative intensities of 2:1.
What is the most likely structure of OsQ,F," 7 What is its point group? (6 points)

16. Predict the products of the following reactions; (3 points each)

2. Mn(CO), + Br, >
b.HCCl; + excess [Co(CO)T >
c.Co, (COY)y + (SCHN), =

17. Which do you think would be the greater health hazard: the release of a radioactive nuclide of Sr
ot a radioactive nuclide of Xe into the environment?  Assume the amount of radicactivity is the
same in each case. Explain your answer on the basis of the chemical properties of Sr and Xe.

Why are the chemical properties of a radicactive substance important in assessing its potential
heatth hazards? (10 points)
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