5. Which of the two complexes has the lowest energy of CO stretching frequency in the

M EAFLLIFER
et 8 AR AT 2 (T )RR
= L L 5 —1
IR region ? Give explainations. ( 9% > 3% each)
(a) FG(CO)4(PF3) FG(CO)4(PCI3) FG(CO)4(PM eg)
(b) [MNn(CO)g]” Cr(CO)e [V(CO)el
M O(CO)g(PCI 2Ph)3 M O(CO)g(PM e3)3

P
|. Inorganic Chemistry
(8% ° 2% each)
SbBr; Shl; ( halogen-Sh-halogen angle)
Sbl; (I-X-I angle)
N(Sl H3)3 ( R-N-R angle)
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1. Arrange the order by putting “>" or “<” between the following molecules
(©) Mo(CO)3(PCl3)3
6. (a) Reduce the following representations to irreducible representations (3%)

(a) ShbCl;
(b) P|3 AS|3
(c) NHs N(CH3)s i
(d) P PCIg PBr; ( X-P-X angle)
2. Give the point group of the following: (8%)
Molecule Point Group Molecule Point Group
;F F. ]|= F
Fﬂ”“” FrBrHF Cay | E 2C,
.. I, 6 3 2
-;:u"H H\N—-N“:’H
™
HH. .-"B‘--. W
a by N,H,, which has a
H gauche conformation (b) Determine the order of the group. (3%)
3. Explain why the octahedral complex (e.g. Co(H, O)s*) islight color whereas the (c) Verify that the sum of the squares of the characters multiplied by the number of
tetrahedral complex(e.g. CoCl,*) isintense color (blue) (6%) operations equals the order of the group. (3%)
: o (20
4. Which of the following complex does not obey the 18-electron rule? (5%) 7. In aqueous solution, hydrazine is awesker o stronger base than ammonia? Why?
(@ (b) (©) (d) (€) (59%)
CH,‘ @ .
Ni Ti "H,),
@ \é <\-':-j/ EL = Hpii?
e — T\ "H
(CO H,C ] Ti (C[l—-[)_ﬂz j
: (Hint: Ti, Zr, Hf are the same group.)
5 &

(Hint: Cr, Mo, W are the same group.)



I1. Organic chemistry

1. Please compl ete the following reactions by giving the major product. (45% > 3% each)

1)

2)

3)

4)

5)

6)

7

8)

OH
CrO3/ H2804

Acetone

O/Me 1)H*/H,0
2) Na

Me

3) CHgl

Me
KMnOQOy

Me

OH
K,COg/ CHl

—_—

1) Me,CHNH»

2) NaBH3CN

Me

1) 0sO,/ NMO
Z ———
2) NalOy4

OMe
1)Na/ NH3(l)
2) NH4Cl aq

0O
1) excess CHzMgBr

OE >

2) NaH/ Mel

9) Me  mCPBA
D ——
NO2 1) Br,/ FeBrs
10)
2) SnCl,/ HClI
3) NaOH
t
Me H Br KOBuU
11) H—’
Me M
eMe Me
O O
1) NaOEt/ CH3CHsl
12) OEt
2) NaOH
3) H3O"
1) Na—=—H
13)

Me 1) Hg(OAc), , EtOH

14) —

2) NaBH,

r

—_—

COzMe

15) @o

2) HgSO4/ H2504

BF3.0OEt, -20°C

2. Please synthesize the following compound from the giving starting material. (59)

NH> CO,Me
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