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(1) How many of the following three compounds possess a stereogenic center of R configuration?
H

CHy H,N H
Cc CH,B =
H = H——H ohe COOH
—OH &
ol H Ve A L
cl H™ 50 2 (A)0 (B)l (©)2 (D)3
(2) How many of the following three compounds are chiral?
Br H3C\
E=C=bgehs o
/ H
Br H (A0 (B)1 (©)2 (D3

(3) How many doublet signals are expected for the proton NMR spectrum ef the following compound?

(8] J\
OH (A0 B)I (©2 (D)3

(4) How many of the following three structures have the correct common name given underneath?

CHO
H——OH HaC HO
HO——H o>:0 2
HO——H >=O o
CH,0H
D-glucose acetic formic anhydride malonic acid (A0 ®B)1 (C)2 (D)3
(5) How many of the following three addition reactions would favor the syn-adduct?
1. MCPBA Br, |
2. H;0" >
[ HBr
Ao ®1 ©2 O3
(6) How many of the following three compounds are aromatic?
NH
QY
NG l
o L
H (Ao (®B)1 (©2 (D)3

(7) How many of the following three reactions are dominated by the Sy2 mechanism?

OCHj OH Cl
NaSH heai HCI
acetone MeOH CH.Cly
OCHjs OCHj;
Ao ®1 ©2 (D3

(8) How many of the following three transformations cannot proceed without the presence of acid?

~
O OH OH m o CHOH O
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(9) How many of the following three reactions are classified as oxidation or reduction?

OH
_1.BHg THF .
H,SO —OH _ H"
@ — @ +H0 O 2. Ha0 —{OH *HO
"OH, H,0 0

Ao ®»1 ©2 (D)3
(10) How many of the following terms CORRECTLY describe the three phenomena‘?

0 H* OH
tautomerism resonance rearrangement

Ao ®1 ©2 (D3
11) How many of the following three methods allow one to prepare the target amine compound?
24 p

1. acylation — | reductive amination

benzoyl chloride ——M N acetophenone
y 2. reduction N\ / | NH; P

I Gabriel amine synthesis

benzyl chloride
Ao @1 ©2 @3
(12) Which is the CORRECT order in the value of chemical shift in *C NMR for the labeled carbons of

the following compound?
o

|‘-./\)Tk/{
|

i (A)I>0>T (B)I>T>I (C)H>I>I (D)I>MI>I

(13) Which is the CORRECT order in the reactivity of the following compounds that undergo
bromination reactions with Br,?

! i n (A)I=1I>01 B)I=II>0 (C)I>I>1II D)O>MI>1

(14)  Which is the CORRECT order in the reactivity of the following compounds that undergo
bromination reactions with Br,?

S o

I " m A)I=10=1I1 (BYI>IM>1I (C)I>I>11 (D)I>II>I
(15)  Which is the CORRECT order in the amount of heat released from the hydrogenation of one mole of
each of the following alkenes?

J o
i i m (A)I=I>II (B)I>I>0 (CQ)U>I>I1 DYO>M>I
(16)  Which is the CORRECT order in acidity for the following compounds?

v oo O

mo(A)ISI>M @) I>M>10 (QN>I>00 (D)I>M>1
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(17)  Which is the CORRECT order in the reactivity of the following dienes for the Diels-Alder reaction
with benzoquinone?

O~~~ o™\
i i i (A)I>II>I B)I>W>I (C)U>I>O @O)O>0I>I

(18)  Which is the CORRECT order in the reactivity of the following compounds that undergo

nucleophilic acyl substitution reactions with propylamine?
0 o

o]
)\Br )LOCHa /lkSCHS
| n n (A)I=1>I1 (BYI=I0=>11 (CO)II>I>I0 O)I>II>1

(19)  Which is the CORRECT order in boiling point for the following compounds?
o}

0
/LkNHz )J\OH ~_-OH
| [ i (AI=1>1 B)I>M>I (C)O>I>I [D)O>II>1
(20)  Which is the CORRECT order in the equilibrium constant of the following reactions?

I i PhNH B had
e 5 —_—
/U\H 2 )J\H
i )OLH + HpNNH, M )'}T‘Hz
H
0 NH H* NH
+ —
m A : \/JJ\/(A)I>H>III B)I>M>T (C)U>1>I1 @O)I>MI>]

(Z) M2 (F-M2% #1045 H7» THBFMAELE, RAEZS )

(21) Give the major product for each of the following multi-step reactions:

0O O (1) NaOEt, EtOH (1) NaOEt, EtOH H*, heat
> Product A
@) Ao~ 0 =0 B H0
HNO;4 (1) KMnOy4 HO
product B
(b) H,S0, @) y

\ — Bry KOH e
rodauc
©) N/ heat ;

: > TsCl LiAiH,
OH roduct D
(d) pyridine P

CN H*, heat
O:O product E
(e) HCN HZO
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(22)  Give the term symbol of the ground state for Cu; Cu® and Cu2* free-ions. (6 4-)

(23)  Given the term symbol of ’G; °F, determine the values of L, My, S, Mg for each term. (84

(24)  Describe the molecular shape of each following molecules in terms of point group:
BrFs; PFs; SFy; BF3; XeF,; benzene; borazine(C3B3Hg); naphthalene; Cr(nG-Cﬁng)z; ferrocene; Ni(CN);
Ni(CO). (124

(25) Ligand field strength, A,, in Oy, coordination is expressed as 3eq-4 e, where e, and e; is o- and 7- energy
respectively for the ligand; explain the order of the magnitudes of following A, values for Cr(II)complexes
in terms of e, and e, of the ligands:

Ligand F H,O NH; en CN
Ao (em™) 15200 17400 21600 21900 33500 (104)

(26)  Construct the molecular orbitals of Ha in a linear and a square geometry respectively, which one is more
stable? (10 %)

(27)  Describe different binding modes of CO in metal carbonyls, Can you tell the modes from IR spectra?
(4%)
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