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1. A synthesis of Pregabalin (Lyrica), an anticonvulsant drug was reported. (JOC,
2007, 72, 7390-7393) Please identify each of the intermediate compounds A-E with
the correct stereochemistry.

O_o  iPrMgCl, Cul LiCl, H,0 TMSBr, EtOH
B — . —_—— B —— .

%7 iCOzEt THF, -45°C DMSO, 140°C CH,Cl,

A B c
NaN LiOH H,, Pd/C CO,H
> THF / MeOH / H,O MeOH NH,
THF

D E Pregabalin

2. What are the relative acidity of protons in following compounds and why?

Ethane( ¢%k) Ethylene ( ¢%%) Acetylene ( "¢%4L)

3. ﬁ%ﬁ%@ SN, Sn2, ZF SN2 fUR )@gﬁﬁ%gg% Bl
4. F%EJ%%J El, E2, == Elgp iyl i@\&&}i)fﬁgmg Bl

5. Please draw the Lewis dot structures of the following compounds:
(A) CH3sCN (B) CHsCH,OH

(C) O3 (0zone) (D) NO
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6. Give point group for each of the following molecules:
(@) H,0 (b) CH,4 (c) 1,2-dichlorobenzene (d) CIF; (e) SF4

7. Define the following terms:
(a) Oxidative addition and reductive elimination

(b) P-type and N-type semiconductors

8. Draw the structures for A-[Co(en)s]*" and A-[Co(en)s]**, where en =

ethylenediamine. Explain the difference.

9. Derive the molecular orbital diagram for NHs. Fill in all the electrons and label
the HOMO and LUMO.

CJu E ZC] 3':“:

p— .

A, |1 l 1]z x? 4 y? 22
A, |1 1  —1|R.
E |2 —1 0| (x, MRs, Ry) | (x* = y?, xy)Mxz, yz)

10. The octahedral complex MLg has a point symmetry of O,.
(a) Consider only the ¢ bonding, please construct the molecular orbital diagram
for this complex.

(b) Discuss the effect of ©- donor and w-acceptor on the energy levels.

O, | £ 8¢y 60,  6C, 3C(=CP) i 65, 855 3o, 6oy

A |1 ! | I I 1 1 1 1 [ D4t
A | 1 I =i I [ 1 I [ 1 =il '

E, |2 -l 0 0 2 2 0 i 2 0 (22 - - ¥ -
Tig | 3 0 -l 1 -1 3 | 0 -1 -1 | (R.R,R.)

T | 3 0 o -1 3 - 0 -l | | (v, xz.32)
A |1 I ! L 1 -1 -1 -1 -1 -1

Ay |1 L= -l 1 ~1 1 -1 -1 I

E |2 - 0 0 2 -2 0 1 -2 0

T | 3 0 -l 1 -1 -3 -1 0 1 1| (nya)

T |3 0 I -1 -3 I 0 ! -1



