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I Which of the following reactions gives the CORRECT product?
(A) (‘()qn
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2. What is the final product, Z, of the following synthesis?

@CPH (DKMnOy, OH', heal_ x 50CI, v 0)] LiAlH(O’B‘u)_?, ,
(2) H30l| e(hel', _78 (-
(2) H ;O

Q( -OAI(BU), @—C GYekn b O C-11 @—C" oL

(A) I; (B IL (OO (v
3. The 'H NMR spectra of (CH3)CHE recorded by using 400 MFiz or 100 MHz spectrometers

may change:

(A) Fvalue of CH in Hz; (B) coupling constant; (C) splitting pattern of C1T; {D) integration
ratio of peak areas.

4. Which of the following compounds exhibits identical "HNMR spectrum with compound P ?

HO A) gHo  (B) cHo  (C) gHO (D) GHO
H-G-OH HO~C~H H—C OH H~=C~OH HO-C—H
HO-C-H H-C-OH H- c OH HO-C-H H-C~OH
Hg-od HO-C~H e~ c OH HO-C~H H-C~OH
CH,OH () ! ] i
2 CH,OH CH,OH CH,OH CH,OH

5. 2-Methylcyclohexane-1,3-dione can be synthesized from:

™ ¢ ®) 9
Q CHaMgBr  H,0" i‘j,CHs KMnO,, OH-
—_— e ——
O

NaQC,Hs  H,0'

(©) 0 |
H;;CHQC -C “'CH;CHQCHZ "E "'OCsz

() I I ) .
HyCHC—C~CHyCHCH,—C-0C 4, _Na0Cats,  HiO

|
CHs

Caind

6. Which of the following compound is NOT an aromatic compound?

(A} N (B) () () C\\j .
e O S #F @

7. The mercuric-catalyzed hydration of 1-butyne with HgSO/H,S04 gives a major product
{A)Butanel (B) Butanal (C) 2-Butanone (DY) Butanoic acid.
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r 8. Upon nitration of compound A A, the major product has the nitro group at position
c 2 d
- Q%o«(\:) e (Aa B)b Qe (D
- 9, In the reaction of 2-bromobutane with 2-aminobutane, which of the following statements is
Troe?
- (A) The rate of (S)-2-bromobutane with (K)-Z-aminobutane equals o the rate of
5 - (R)~2-bromobutane with (R)-aminobutane,
(B) 7The rate of (&§)-2-bromobufane with (§)-2-aminobutane equals to the rate of (R)-
h 2-bromobulane with (R)-aminobutane.
- (C) The rate of ($)-2-bromobulane with (§)-2-aminobutane equals to the rate ol (R)-
2-bromobutane with (S)-aminobulane.
{3} The products from the reactions of (R)-2-bromobutane with (5)-2-aminobutane and {orm
- the ceaction of (8)-2-bramobutane with (R)-2-aminobulane are diaseleromerie ismners.
10.  Alkaline hydrolysis of an ester involves initial attack by hydroxide ion on the carbony!t carbon.
0 {n what order should the five substituents below be arranged 1o represent the decreasing order
- of the rates of hydrolysis of ethyl p-substituted benzoates?
{A) CH;>Cl> 1> NQ; > QCH;y; (B) N0, > Cl > H > CH; > OCLL;
B (©) OCH;> H> Cl> CHy > NOy (D) NOy » T > Cl > CH; > OCH;
- 11.  What is the final product in the Curtius rearrangement of the acyl azide formed frow butanoyl
chloride
5 (A) CH3CHCH,ENHCH,CH,CHy  (B) CHaCHaCHNH,
{C) CH3CHCHyN=C=0 (1) CH3CH,CH,CH;NH,
h 12.  Rank tn order of increasing vibration frequency of the following stretchings tn the {rame
) R ﬁ CHs
_ RHCEN R R~QNH2 R-JN=H]
{ i it v
) (Ayi>M=W>11  ByWV=1=1=11 () ===V (D) IH=H=1=1V
0 13, Which of (e following underlined hydrogen atom has the LOWEST pKa value?
(A B == O )
A e R )
. HoH w U H
_ 14, Show how the following conversion can be achieved
O,N
25 @ — @\
CO,l1
- {A) 1. TINO;, FLSOy; 2. Bry, Fe; 3. Mg; 4. COx(s) then H'. (B L. CH;CH AlCH; 2. KMnOy,
_ H"; 3. HNOs, Ha804. (C) 1. IINOs, HaS0y; 2. CH1CL, AICH;, 3. KMnQy, FI'™. (D) 1, HINO;,
HaS00; 2. KMy
- 15.  What is the product of the reaction of I-propanol with phenyl isocyanate, CoHsN=C=(07
. (A) CellIsMNHC(E=OQYOCHCH,CH; (B) CelisN(-CO-CHRCHLCH3, a‘, b
. (C) CellsNO(CHO)CHCHCHy, (D) CoHsNHC(=0)OCH(CHs), = IR ﬁ
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22.
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Which of the following transformations is FALSE?

H
(A) Her (B) O CHal, (Zn-Cu) _H
Ao B 2y« CHI0H e Py

H

© HyQp A ;‘ () @ __CHCly/KOH @,m
I ~ I/H
H
Which is a correct name for the following compound?

BI’\ Cl
i
LW

(A} (£)-1-Bromo-i-chloro-2-methyl-t-hexene; (B) (£)-2-Bromochloromethylenehexane

(C) 2-(E,Z)-Bromochioromethyi-1-hexene; (D) {Z)-1-Bromo-1-chlora-2-methyl-1-hexene
What is the principal product (regardiess of N=N configuration) when aniline is treated with
sodium nitrite and hydrochloric acid at 0-3°C and this mixture is added to p-ethylphenol?

OH OH = O
(A) NeN (B) Q (L) (D _
© . HO / NN

CH,CH, CHyCH, C ch,n3

The [UPAC name of the following compound is

HyC
Hal -

(A)1,1-dimethylbicylco[3.2.i joctane  (B3) 2,2-dimethylbicyclo{3.2.1 Joctane
(O) 3,3-dimethylbicyclo[3.2. 1]actane () 6,6-dimethylbicyclo{3.2.{]octane
Alcohols can NOT be prepared rom

o
1. NaOH/H,0
(A) _NaBH, _ (B) (CHACH 1B ——aava
HSCJLCHa (CTSCElZ 2. H'/H,0

Q .
1. Li
{CHz)Culd D) LiAH,

(c ——en Ay,
)H3C CHy 2. H,0 HaC™ "CHy

Which of the following reaction can be used tor the reduclion of a carbonyl group (o &
meiliylene group (-ClHyz-) 7

Q

Q
I>—C|[Q-—%E—-E—i?—+ . R_l_g 2009, 1. HSCHCH,SHHC
KOH/HzO/A Hel 2 Raney NUEOH

HaC CH,
(AylandUonly (Bytand Utonly (C)1,7X and 13T (D) Hand 111 only
Which of the following reactions gives 1,2-addition (simmple addition) as the major product?

(A) go (CHg)zCULI (B) go CHB'—'
/O
°Cr -

(D) _CHySH

# " &
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23, The data below from the molecular ion region of the mass spectrum of a halogen-containivg
compound are consistent with the presence of what halogen(s) in the original compound?

Intensily
Ma 51.0
My +2 100.0
Me + 4 49.0

(AYOneBr (B)OneCl (C)OneBrand One Cf (D) Two DBr

24, Which of the foflowing statements about the Diels-Alder reaction is FALSE?
(A} The reaction is stereospecific.
(B The most stable adduct is an exo form,

{C) The reaction only favors the diene containing e-withdrawing group regardless of the
electronic property of the dienophtle,

{(D)The diene, of necessity, reacis in the s-cis conformation rather than the s-trans,
25, Armange the order of UV absorption band of the following compounds from longest to shortest

wavelength.
C 20 0@
I) N i
[ I i v

('A)]‘>H>W>III B[ =V>H O H>1>1V=]1 DUI>1V>II>1

S

1. Explain why aldehydes are mote reactive than kelone towards nucleophiles (5 %),
2. Converting Isocitrale lo a-Ketoglutarale is an important siep in the citrie acid eycle. Explain

how this transformation occurs (writing possible reagent and mechanism 1o account for the
trans{ormation) (5 % ).

Q QHW H ? R D H H P
// G tl: —C —C=0 c —C—C —C -Cx,
O H PN a-Ketoglutarate

“Or Isocitrate

3. Explain why thioester is more reactive than ester towards nucleophites (5 26).
Suggest an explanation for each ol the following observations.  (10%)
(a) Compound A reacts faster by the Sy2 mechanism than the compound B,

HacUCHE ' HaC ;: Gy

Br A Bi B

() Compound C reacts faster by the Sy1 mechanism than compound B.

Br Br

J

U S D
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