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1. Predict the major product structure including the stereochemiistry of the following reactions. (36%)
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2. Given the Norman project below, complete the Fischer projection as indicated, identify the chirality center

and give the absolute configuration. (3%) 4 Me
H@Me T
Me H

3. Compare the relative stability of the carbocations shown below and give your explanations. (3%)

e O O

4. Compare the relative acidity of the compounds shown below and give your explanations. (3%)

H H
== H———H
H H

5. Assign peaks A to E respectively to protons of the compound shown below and briefly explain your
reasons about the chemical shift and spin-spin splitting patterns. (5%)
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1~6 Multiple Choice Questions: (30%; 1 point per choice; -0.5 per mistake)
Mark your answersas: (a)O (b) X c) O d X O
1. Which of the following species have “square planar” geometry?
{a) SiFa (b) SFs
{c) XeFa (d) IFs*
(e) PdACl*
2. Which of the following lattices have two lattice points per unit cell?
(a) primitive tetragonal (b} body- centered cubic
(c) face-centered orthorhombic (d} end-centered cubic
(e) primitive triclinic
3. The color of which of the following species are due to “charge-transfer”?
(a) Mn2*(aq) (b) KMnO,
(c) [Cu(NHs)4]2+ (d) Fes04
(e) KFeFe(CN)s
4.  Which of the following statements are CORRECT?
(2) The basicity toward gas phase H' is NH3 < CH3NH2 < (CH3):NH < (CHz)sN
(b) The basicity in wateris NH3 < CH3NH:> < (CH3)2NH < (CH3):N
(c) The 10Dq value is CrOs* > MnO4>* > FeQa?
(d) The 10Dq value is OsO4* > RuQ4> > FeO4>
(e) The oxidizing power is ReOs> > TcOs > MnO«
5.  Which of the following species are non-polar?
(a) PF3(CHs)2 (b) CFs* (c) NFs (d) ICl3 {e) CIOs*
6. Which of the following term symbols can be found on free gas Ti* ion?
(a)'sS (b) 3G (c) 1P (d) 3F {e) 1D
{Problems:
7. For a hypothetical linear (Na)s molecule,
(a) Draw pictures of the molecular orbitals by linear combinations of Na 3s orbitals, and arrange these molecular orbitals in
order of increasing energy from bottom to top.
(b)  What is the bond order of each Na-Na bond in the linear (Na)s molecule?
(10%)
8. Find the term symbols for the following electron configuration in tetrahedral crystal field, using the descending of symmetry if
necessary. (10%)
(a) t2'e! (b t?
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Character Table

Ts E - 8G 3G, 654 604

Ay 1 1 1 1 1 X2+ yt+ g

Az 1 1 I -1 -1

E 2 -1 2 0 0 (228 -22-1% 3 (-

T, 3 0 -1 1 -1 (Rx, Ry, Rz)

T, 3 0 ~1 -1 1 (x,32) {xy, xz, vz)

Correlation table

Oy, Cav Cy

Alg ' AI A1

Agg B, Ay

E, A +B, A+ A,

Tlg A, +E A, +B,+B,
ng B,+E A, +B, 1B,
A, A, A,

AZu B2 Al

E, A, +B, At A,

T,, A,+E A, +B,+B,
T,, B, +E A,+B,+B,




