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1. Fishi and Branca have reported the annulation reaction sequence shown below,
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Provide a detailed mechanism for this transformation in the space below,
(Helv Chim. Acta 1976, 59, 2443) (8 pts)
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2. The reaction illustrated below was reported by Murry and co-worker from the
Merck Process Group. Provide a mechanism for this transformation in the space

below.
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(. Am. Chem. Soc, 2001, 123, 9696-9697) (9pts)

Led

pts)

OH OH
S J/L"TL
t\“‘; Me “‘I:; Me

X X

1a X=CN 2a X=CN

1b X=NO, 2b X=NO,
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(1) Forthe lhree P, GI."hltalb (¢ s b am:l ¢y ) of nitrite ion as plmted bl.,luw (—I—,lﬁ-r}

(a) Obtain the total representations and symmetry symbols using the
following c,, character table
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(b) Using SALC (symmetry adapted linear combination) method to obtain three
wave functions which represent the 3 MO of this ion,
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The projection operator is

(¢} Assign properly the three wavefunctions to the 3 MO structures as presented
below
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{2) Given the following 'nnmrispectra & molecular structure, assign all peaks: (+4})
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1. Consider the following sequential reaction scheme:
&y &y
A—=] —=p
Assuming that only reactant A is present al ¢ = 0, what is the expected time
dependence of [P] using the steady-state approximation? {7%)

2. Assume that a particle is confined 1o a box of length @, and that the ground state
wave function is y(x) = |"§sin(E\I'.

Ya a)
a) What is the probability of finding the particle in the central third of the box? (4%)
b) Is this state an eigenfunction of the position operator? (4%)
¢) Calculate the average value of the position (x) that would be abtained for a large
number of measurements. (4%)

Hint: You will use the standard inte eral

F] : .
_[sinz bxdx = 1 X - Lsin 2bx and J'xl[s'm L e zsz il H—w
2 45 4 85 4

3. Please describe three laws of thermodynamics in vour words. (6%
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1.(10 pt} Define: a) DSC b) EI &) HPLC d) COSY a} Icre
205 pty What is a guard column in partition chromatography?
345 pt)  How do multichannel diede-array and deuble-beam of UY differ?

4.{5p0

How will AE for an isolate "C nucleus compare with tha: of a 'H nucleus?
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