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1. The IUPAC name of the following structure is:

HoCHg
CH3CHo—C-CHoCH-CHg
Hg  CHg

(A) 3-Ethyl-3, 5-dimethylheptane (B) 3-Methyl-3-sec-butylheptane
()2, 4-Dimethyl-4-ethylheptane (D) 2-Ethyl-2, 4-dimethylheptane
(E) 3-Ethyl1-2, 4-dimethylheptane

2. The IUPAC name of the following structure is:

0

CH3CH2”““.ZZ_>§

H

(A) (R)-2-Ethyloxirane (B) (S)-2-Ethyloxirane (C) (R)-2-Ethylepoxide
(D) (S)-2-Ethylepoxide (E) (S)-3-Ethyloxirane

3. The IUPAC name of the following structure is:
0

[

(A) Pyrrole (B) Imidazole (C) Furan (D) Pyridine (E) Purine

4. The IUPAC name of the following structure is:
CH3CH .
2\\ /LHQCH3
7
H3C CHg

(A) trans—3, 4-Dimethyl-3-hexene (B)cis—3, 4-Dimethyl-3-hexene
(C) trans—3, 4-Diethyl-2-butene (D) cis-3, 4-Diethyl-2-butene
(E) none of them

5. The IUPAC name of the following structure is:

COOH

OH

(A) p-Hydroxybenzoic acid (B) mHydroxybenzoic acid (C)o-Hydroxybenzoic acid

(D) p-Hydroxybenzaldehyde (E) mrHydroxybenzaldehyde
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6. The final product for the following reaction is:

.-
<:>: PhgP-CHCHg

)
D)

(A
(

HoCHg

THF
(B) ©)
H-CHoCHg H-CHy 0

0
CHsg
(E)
0 CHaCH 0

7. The final product for the following reaction is:

<:>:O PhNHNHy
©) (D) (E)
@ 0 ® O:NH-Ph

H-Ph  Ph-H

(e

8. The reactant for the following reaction is:

1. Clg, HoO

0 0
- +
2. NaOH, Ho0 - :

0
(A) H3C-CH=CH-CH3 (B) H3C-C=C~CH3 (C) HgC=CHyClIpCH3 (D) [:(]) () [ ]

9. Two products for the following reaction are:

Excess HBr
0CHoCH3 >

Heat

(A) H3C~CHg (B) H3C-CHig~OH (C) H3C-CHo~Br (D) @——OH (E) @—Cﬂzcug

10. Two chemical reagents for the following reaction are:

D~ —— O~

Y

() Hy (B H0 (O LiAlHg (@) Pt (E) HySO4
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11. The final product for the following reaction is:

(j:gj * @OOH —_—
Cl
0
(N
12. The final product for the following reaction is:
NagCrgO7
< > 112304, Ho0
(A m<:>—ﬁ OH ®) HO—<:>—U (©) &O—Bﬂ
(D) HO——Q—CHg (E) ”0—“<:>—0H

13. The final product for the following reaction is:
ﬁ HONH;
CH3-C-CHig Em——

ﬁ w ﬁm w
(A Cllg—ﬁ—NHg (B) NHg-C-NH2 (C) CH3-U-Ciiz (D) CHg-C-CHg (g) CH3~C-NHy

14. The final product for the following reaction is:
1. Brg, Hy0 |
—_—
/ \ 2. NaOH, H90
(A) CH3—EH—EH—CH3 (B) CHg—gH—gH—Clig (C) CH3-CH- EH CH3 (D) X 7 ([j) \W/
r Br H OH 0
15. The final product for the following reaction is:

s

+ HC1 —_—
N:'—_J
c1- ¢
—>N—H Z>SN—C1
D) o ! ®) ‘//\N/HQ ©) ﬁl (D) [\‘:—'\*l (E) N.R.
I ::_l N——:—l H/Cl“
Cl™
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16. The final product for the following reaction is:
NaOCH3
CH30H
(optically pure) " I
HO- L R
H ©) ()N (E)
Heeoee — CHo0CH3 H3O=— C—CHoOH  H30=— (—CHo0H N. R.
CHg CHs
H3
17. The final product for the following reaction is:
CH30H
HoS04
(optically pure)
HO- i
H ©) ® = (E)
e — CHy0CH3 H3C=— C—CHoOH  H30=— C—CH»0H N. R.
CH30/ CHg(/
Hg
18. The final product for the following reaction is:
ﬁ NaOH, Hp0
2 CH3CH9CHoCH Hoat
(A) CH3CHCHoCOOH (B) CH3CHoCHoClg (C) CHaCHoCHafH (p (D) cugcuzcnﬁu (E)
CH3CH = CHsCHo ~OH N.R.
19.

The final product for the following reaction is:
O Y
* R ———
) cngcnzﬁou (B) @—@CHZCHg@H © @-ﬁCHzCHQCllg
(D) @ﬁCI‘IQCHzcﬂz()H (E) @4}@&2%2@“

20. The final product for the following reaction is:
CH3CHoC1
Noy S
AlCly
(A) CHsCHop NO9 (B) NO9 ©) @CllgCllg
CH3CH

(D) NO2

(E) N.R.
HoCHg N.R
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21. The final product for the following reaction is:

Heat
CH30— C113 >
(A)
@CH CH ~J(,H Il OH
3 3 3

D (E)
: HO—O—‘ OH Ho—<::>~'801~1

22. The final product for the following reaction is:

CH3CH2CH2@OCH3 Bra, P

A B @ © (D) . (E)
(8) Cl.lBCHzCHz@OEHZ( )0}13(:112&}1 0CH3 CHgCHQCHgEi(;EHZ Cl'li;CHQ(,Hzi}lCHg N. R.
Br r r
23. The final product for the following reaction is:
1. Sn, HC1
NO9 >
2. NaOH
24. The final product for the following reaction is:
1. CHaMgBr, ET90
@CN CH3MgBr, ETg .
2. H9S04, H90

© (D) (E) (
"Or=r O Q= Ot
H3 Hy CHy

25. The final product for the following reaction is:

@()H CHg@O@CHg

HoS04 (catalyst)

H
Q) 90“ (E) (

@iiocm @iooccnd @Ejn
CHg

0CH3
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26. Three chemical reagents

(P
@——ﬁoon L, @CHQOH

(A) LiAlHg (B) (CH3Clg) 20 (C) CH3CHoOH (D) CH30H (E) Ho0

27. Three chemical reagents

O - Ot

(A) HCI (B) NaCl (C) SO3 (D) HpSO4 (E) SOCly

28. Three chemical reagents

@CﬂgOH _‘?_, @—@00”

(A) NagCro07  (B) HpSO4 (C) HC1 (D) H0 (E) CH30H

29. Three chemical reagents

H
‘0 D

—_—

(A)  NaOD, D0 (B) LiAlDg, (ClaClig)90 (C) LiAlHy, (CH3CHy) 20

(D) DO (E)  Hp0

30. Three chemical reagents for the following reaction are (multiple choices):

g - O

Ol
(&) 0s04  (B) 2S04 (C) (CHg)oCO0H (D) (CHyCHy) 20 (E) (Clis) 4COH

for the following reaction are (multiple choices):

for the following reaction are (multiple choices):

for the following reaction are (multiple choices):

for the following reaction are (multiple choices):

N
2
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31. How many peaks are present in the broadband decoupled 13c-NMR spectrum of
the following?

H3

H3
A4 (B)S5 ©)6 D)7 (E)8

32. From among the isomeric compounds of moleuclar formula CqHgCl, provide a

structural formula for the one having a LH-NMR spectrum that has several
peaks including two disintct three-proton signals, one of them a triplet
at 1.0 ppm and the other a doublet at 1.5 ppm.

3 H3
(A)CH3CH2CH2CH2C1(B)CH3§HCH2CH3(C)CH3§—CH3 (D) CH3§HCH2C1 (E)None of them
1 1

33. Provide a structural formula for the compound which has a moleuclar formula of

Croty4 and TH-NMR spectrum with a 9H singlet at 1.3 ppm and the 5H multiplet at
a range of 7.0 to 7.5 ppm.

CHs
() ®) ©) ) (E)
Hy
CH3CHCH: CH3CHCH:
CHaCHCHCHy (CH3) 3 3ChLH3 3CHCH3

CH3CH9CHoCHo

34.Provide a structural formula for the compound which has a moleuclar formula of
C4H100 and !13C-NMR spectrum with two carbon (CHg) at 19.9 ppm, one carbon (CH)
at 30.8 ppm, and one carbon (CHp)at 69.4 ppm. "
Hj 13
(A) CH3CHCH2CH9OH (B) CH3CHCH9CH3 (C) CH3C~CHg (D) CH3CHCHoOH — (E)None of them
H H

35. How many peaks are present in the l!H-NMR spectrum with CH decoupling of
the following? Cli3

CHs
A3 B4 (©)6 ™8 (B)10

36. Which of the following is not a properties of alchohols?

(A) Weakly acidic (B) Flammable (C) React with acid (D) high boiling point
(E) All alcohols can be oxidized.

37. Which of the following does not react with alchohols?
(A) NaOH (B) Na (C) HpSO4 (D) KMnO4 (E) CH3COOH
38. How many isomers of the formula C4H{)N are secondary amines?

m1r ®2 (©3 M4 (E)S5
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Which of the following alcohols cannot be produced by reduction of an aldehyde
or ketone?

(A) 2-pentanol (B) Cyclohexanol (C) 2-Methyl-2-pentanol (D) 1-Methyl-l-butanol
(E) Cyclohexanol

Which of the following amino acid has amide side chain?

(A) Alanine (B) Aspartate (C) Asparagine (D) Histidine (E) Tryptophan

The main difference between aldehydes and ketones is

(A) Reactivity (B) Solubility (C) flammability (D) Polarity (E) Acidity

Which of the following amides does not form hydrogen bonds?

(A) Asparagine (B) Benzamide (C) Formamide (D) N-Methylformamide
(E) N,N-Dimehtylformamide

How many amides of the formula C3H7NO can be drawn?
A3 B4 ©5 M6 (B 7
Which class of compounds has the lowest boiling point?

(A) Carboxylic acid esters (B) Amides (C) Carboxylic acids
(D) Carboxylic acid anhydride (E) Benzoic acid

Which of the following amino acid has thiol group?

(A) Threonine (B) Tyrosine (C) Glycine (D) Tryptophan (E) Cysteine

An unkown comound is insouble in sodium hydroxide but soluble in cold
concentrated sullfuric acid. It does not decolorize bromine and does not

react with metallic sodium. The unknown compounds belong to

(A)Alkane (B) Alkene (C) Alcohol (D) Phenol (E) Ether

Which of the following funcitonal groups does not contain a carbonyl group?

(A) Carboxylic acid (B) Ester (C) Ether (D) Ketone (E) Aldehyde

Which of the following is a cyclic ether?

(A) Enflurane (B) Phenol (C) Ethylene oxide (D) Methoxybenzene
(E) Methyl cyclohexyl ether

An amine and its ammonium salt dffer in all respects except:
(A) Charge (B) Solubility (C) Carbon Skeleton (D) Basicity (E) Color
3-Pentanone is unlikely to undergo which of the following reactions?

(A) Oxidation (B) Reduction (C) Acetal formation (D) aldol condensation
(E) None of them




