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1. What is the index of hydrogen deficiency (or degree of unsaturation) for morphinone?

(A)7 (B)8 (C)9 (D)10

2. Iand II are:
I il
CHs N
H
H——C,Hs
H F F—rH
CoHg CH3

(A) constitutional isomers (B) enantiomers (C) identical (D) diastereomers
3. How many of the foHowing reactions is/are likely to give ketone as the major product:

i - HgSO, R 1. 0804 178 1.H*"/ H0O
T HO O 2. HIO, @ 2.PCC
Ao B1 ©2 D)3
4. How many of the following reactions is/are named correctly:

CHal
L O — O> Siemens-Smith
, Zn(Cu) o
COsMe
| S O: Diels-Elder
COMe

COzMe o 0

o O Base QO 207 .
i, ___NO, ’qu Michelle Addition
\OMO/ ¥ ph P IEIOZ

@o @1 2 M3
3. Based on the structure of the compound below, how many of the following states is/are correct?
Hy '

: Ha
z w
Hd Hc Hb

L Hs and H;, are homotopic protons.
II.  Hfand H, are diastereotopic protons.
ITII. H, and Hy are enantiotopic protons.
IV. Hand Hj are enantiotopic protons.
A1l B2 ©3 D4
6. About Sn2 reaction, how many of the following statements is/are correct?
L Neopentyl bromide is better substrate than methyl bromide.
II.  Anionic nucleophiles are always better than the neutral ones.
II. Leaving group is important and tosylates are not the good ones.
IV. DMSO (dimethyl sulfoxide) is a protic solvent preferred.

Ao ®1 ©2 O3
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7. Rank the chemical shifts of the protons labeled as a, b, ¢ and d in the following compound:

d 2 (aja>b>c>d

i, i i B)d>a>b>c

‘ (C)d>a>c>b

";30‘*‘ T p ®a>d>b>e
C

8. Normally, the hybridization of the carbon of a methyl radical is:
A)sp B)sp® (Cysp® (D)sp'’ |
9. About the "H NMR spectrum of Q, how many of the following statements is/are correct?

Bl‘2 .
©/\ CgHeBr (major product) + HCI
heat ot light ’

Q -

I. There would be only 4 aromatic protons at low field.

II. The signal for the protons on the benzylic carbon would be a triplet.
IfII. The signal for the methyl protons would be a doublet.

IV. The signal for the benzylic protons would integrate for 2 hydrogens.

A1l B2 ©)3 D4

10. How many of the following reactions is/are likely to proceed effectively?

L 1 BD, d o Il 1. BH d",., mO/ kD
2 H,0, / OH" z CH4,COCD “Raic ~o

@Aae ®1 ©2 O3
11. How many of the following nomenclatures is/are correct?

OMe V. 0-0
OO decaline ©/ anisole - pyrimidine )k dioxirane

A1 B2 O3 M4

12. How many of the following compounds is/are aromatic?
R 1} N n e Iv. i
N
oo O
H

A1 B2 (O3 M4

13. How many of the following reactions is/are likely to proceed effectively?

OH
Ch, HNO; CH3 I O:N - 1.OH~ ©oN NO,
e R
H;S0, No2 2 H*
OH NO»

NO,

Iil. 1. KNHz
CH3CH,CH,CI O
@ AlCly

@1 B2 (O3 M4

14. How many of the following statements is/are correct?
I.  [10]Annulene is aromatic.
II. TBAF can be used to cleave silyl ether.

B:Y 4|
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. III.  B-carotene absorbs orange light.
IV. Wolff-Kishner reaction proceeds under acidic condition.

A1 B2 ()3 D)4
15. How many of the following pairs of structures and name abbreviations is/are correct?
Cl

U S e

Li Y
o} MCPBA LDA AIBN DIB AL

@ 1 @2 (O3 D4

16. How many of the following reactions is/are likely to proceed effectively?
_NeOH _liam,
heal ©/\ ©/\
dLNHz LiAIH, @/\ @/u\ ; ::inCHZSHI heat @/\
y-Ni/ Hp

A1 B2 €3 D)4
17. How many of the following statements is/are correct?

L DCC is frequently used in the amide formation reactions and its full name is dicyclohexyl chromate.
II. HOOCCH,CH,CH,COOH is called succinic acid.

III.  McLafferty rearrangement is more likely to be observed in the mass spectra of alkenes.

IV.  Generaily, carbon-carbon triple bond should have IR absorption around 2150 cm’’.

A1 B)2 O3 D4

PlEM: £18-208 (A2 45 £16 % HERMPIEFNIEREBELE NHAL)
Give the major product in line-angle structure of each of the following reactions:
1. Bra/ hy :
18. - Brz 19,
2. NaOMe / MeOH / heat 1. NaNH,
3.05 O‘Z 2. CH,=CHCH,Br
4. H0; 3. D,/ Lindlar's catalyst
20. 1. AICI, 21. . .
Cl 2 NBS/ peroxides O 1. thionyl chloride
+ - -
@ O/ 3. NaOMe / MeOH / heat /\)J\OH 2. toluene / AICI5
4. MCPBA 3. Zn{Hg) / HCI
5. CszMQBI’
6. NH,CI
22, 1. Clp/ FeCly 23, _
2. Mg/ THF . O 1. FF iheat
3.CO, 2.0,
4. SOCI, 3. Zn f CH3COOH
5. NH; 4. OH" / heat
6. P04
4, 1. KMnO,4 / NaOH 25,
2 2 H.'. B4 @ N02 1. Clzl FeC|3
3. SOCl, = 2.Fe /HCI
B 4. NaNg 3. NaNO, / HySO,
5. heat 4. Cu0/ Cu?* 1 H,0
6. HO
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Inorganic chemistry

1.Describe the point group of each following molecute: (10 pts)

a.Ethylene  b.H;O0" c.OF;  d. cyclohexane (chair conformation) e. S04~

f. Diborane H B;H. H H
’fh, / \ \\\ g ji1ig H\ /N /H\ /

u N / \ H"'B\H/B“‘H"'B\

h. Formaldehyde (H,CO) i. Face-centered cubic j. CsCl

2.Explain the possible reasons for following statements:

_ a. Ethylene is a planar molecule, but hydrazine is not. (3 pts)

b. ICl; is linear, but NHS is bent. (3 pts)

c. To consider two compounds, mercury (II} cyanate (Hg(OCN)z) and mercury (II)
fulminate (Hg(CNO);), one is highly explosive, and the other is not. (4 pts)

'* 3, To consider a known molecule of NF:

a. Construct a molecular orbital energy-level diagram for NF, showing clearly how the
atomic orbitals interact to form molecular orbitals. (6 pts)

b. What is the most likely bond order for NF. (2 pts)
c. What are the point groups of all molecular orbitals. (3 pts)

4, Show that spheres occupy only 74.0 % of the total volume in face-centered cubic
structure in which all the atoms are identical. (5 pts)

5. To consider the following half cell emf diagram for nitrogen in acidic solution: |

0.996 1.59 1.77 -1.87 1.275
HNOZ — NO — N,0 — N, — NH;0H* = N,Hf — NH}
a. Construct a Frost diagram for nitrogen in acid. (4 pts)
b. The half cell emf for N,0 - NH;0H*. (3 pts)

6. [Co(H20)¢]*" is a strong oxidizing agent, but [Co(NHz)s]*" is stable in aqueous
solution. Explain this observation by comparing the difference in LFSE (ligand field
stabilization eﬁergy) for each oxidized/reduced compiexes pair, in which the Co(IIL)
complexes are low-spin and the Co(II) complexes are high-spin. (7 pts)

[Orbital splitting (Ag) for [Co(H20)s]> ] is 16750 em™, and that for [Co(H,0)e]*" is 8400
cm’'; the value of Ay for [Co(NHa)s]*"is 24000 cm™ and that for [Co(NH3)e]** is 10200

em™.
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