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1. The rate of an Sn2 reaction run in a polar aprotic solvent relative to the same reaction in a polar
protic solvent would be
(A) the same
(B) slower
(C) faster
(D) unpredictable

(E) unimolecular

2. Which of following would react most rapidly with sodium ethoxide to produce an ether?
(A) chlorobenzene

(B) p-nitrotoluene

(C) pnitrochlorobenzene

(D) m-(chloromethyl)-toluene

(E) m~-chlorotoluene

3. What is the relationship between the following two structures?

-
OH OH

H;C —< N and H;C ‘</
NH; NH,

(A) resonance forms

(B) stereoisomers

(C) constitutional isomers
(D) tautomers

(E) diasteromers

4. Which of these compounds has highest pKa?
(A) phenol

(B) 3-nitrophenol

(C) 4-nitrophenol

(D) benzoic acid

(E) p-toluenesulfonic acid
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5. Which of the folloWing has the largest acid dissociation constant (Ka)?

(A) CHsCHs
(B) H,C=CH,
(C) HC=CH
(D) CH;CH,0H
(E) CH;COOH
6. In UV spectroscopy, the closer the energies of the HOMO and LUMO
(A) The longer will be Amax

(B) The lower will be the frequency of the absorbed light

(C) When the system is highly conjugated
(D) All of above

(E) None of above

7. Which of the following compounds most readily undergoes a unimolecular elimination (E1)
reaction?

CH,CH,CHCH
(A) 3 2 ; 3
Br
CH,CHCH,Br
(B) “s; 2

CH,
(C) CHoCHCH

(D) HyC~C~Br
CHy

(E) CHCH,CH,CH,Br

8. Which one if the following compounds would have the largest value of Amax (in nm) in its UV-Vis
spectrum?

(A) 1,3,5-cycloheptatriene

(B) B-carotene

(C) o-methoxytoluene

(D) bicycle[2.2.2]octa-2,5-diene
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9. The singlet appearing at § 2.2 in the H'NMR spectrum of 3-hydroxy-2-butanone corresponds to:

(A) the OH group

(B) the proton at C-1

(C) the proton at C-3

(D) the proton at C-4
10. A molecule has three degrees of unsaturation. In this molecule there would be

(A) three rings

(B) three double bonds

(C) two rings and one double bond

(D) one ring and two double bonds

(E) any of the above
11. What is the IUPAC name of the following compound?
CHs
H3C N
CHg

(A) (E)-3-methylpent-3-ene
(B) (Z)-3-methylpent-3-ene
(C) (E)-3-methylpent-2-ene
(D) (Z)-3-methylpent-2-ene
12. Which of the following amines is the most basic?
(A) aniline
(B) N-ethylaniline
(C) N,N-diethylaniline
(D) piperidine
(E) pyrrole
13. Which reagent(s) would convert cyclohexene into a cis-glycol?
(A) cold dilute potassium permanganate
(B) hydrogen peroxide and aqueous acetic acid
(C) ozone and moist zinc dust

(D) periodic acid

(E)sodium tert-butoxide in chloroform
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14. How are reactions between aldehydes and nucleophiles fundamentally different than reactions
between acyl chlorides and nucleophiles?
(A) Aldehydes are readily oxidized by nucleophiles to carboxylic acids.
(B) Acyl chlorides have a leaving group, Cl°, whereas aldehydes do not.
(C) Aldehydes do not form tetrahedral intermediates with nucleophiles.

(D) Acyl chlorides readily form enol tautomers.

15. A hexa-peptide was found to contain the amino acids Phe, Gly, Ala and Ser. N-Terminal analysis
yields N-(2,4-dinitrophenyl)phenylalanine: Partial hydrolysi of the peptide gives the dipeptides Phe-
Gly, Ala-Ser, Gla-Ala, Met-Met, what is the peptide sequence?

(A) Phe-Met-Met-Ala-Ser-Gly

(B) Met-Met-Phe-Gly-Ala-Ser

(C) Phe-Gly-Ala-Ser-Met-Met

(D) Gly-Ala-Ser-Met-Met-Phe

16. Which of the following is(are) the propagation step(s) in the bromination of cyclohexene shown

below:

R-0-0-R

A Br
{peroxide as
an initiator)
O + Br, + HBr
heat
.  RO-OR —— 2RO: .
1.
RO + @ RO-H +
1L g
Bre + @ — Br—H *

. Br

0o — w0

V. Br
Bre + O —_— (j
(A) Tand Il
(B) Ionly
(C) 1L IV and V
(D) MTand IV

(E) Mland IV
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17. Which of the following syntheses gives 3-methyl-1-hexanol?

A)

3-methylhex-1-ene

(B): 2-bromopentane

(C)- 3-bromopentane

D)

1-bromobutane

E):
2-bromohexane

0s0, Na,SO4
HO .
0
Mg DRVAN
* diethylether 2y H*
O
él:
Mg - 1) HQC/ ‘t{
diethyl ether 2y 4+
(?3?
Mg D e “ e,
diethyl ether 2y H*
Mg 1) HzC:O
diethyl ether 2y H*

18. What is the final product of the following sequence of reactions?

BI‘3

Mg

o)
D/

e [ERF] %

PCC

(CHs),CHOH

(A)(CHy),CHOCH,CH,0H

®) B
(CH3),CH-C—CHj3

(C) (CH3)2CHCH,CHO

(D) (CH3),CHCH,CO,H

(E) Br
CH3—~CH-CH,CH,CH,CHO |

o

dithylether  2)H;0°

CH,ChL
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19. Which of the following compound is expected to show intense IR absorption at 1689 cm™.

=
(B) OH
© :

‘ (@]
D) &
(E) CH;CHO

20. Which one of the following works best as the reaction steps to carry out the conversion below?

Br
multi-step
—_—
reaction NH,
A B ’
A B,  HNO,  H, B Hno,  H, Br,
»> oy ———————— [N > »
FeBr, H,S0, Ni H,SO, Pt catalyst FeBrg
©  mno, e, Fe D) Hno,  H,  HNO, NaNO,  Cubr

-

H,SO,  FeBrs HCI H,SO, Ptcatalyst H,S0, HBr
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21. Which of the following would be the starting reagents needed to make the compound shown

below?
CH;CHr—@-N :N—@-m—l
NH, NH, OH :
@ @ @ aniline phenol
HO C,Hs C,Hs , '
1 II T v A%
(A) 1I+11 B) IV+II

(©) I+V (D) IV+V

22. How many different form(s) for 1,3-dichloroallene and the relationship is
(A) 1 form only

(B) 2 forms and there are enantiomeric forms

€2 forms and there are diastereomeric forms

(D) 3 forms and there are enantiomeric forms

23. A nucleotide unit in RNA is composed of:
(A) a five carbon deoxy monosaccharide

(B) a carboxylic acid group

(C) a heterocyclic base

(D) an amino acid
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24. The double bond in ethane is made up of »

(A) a pi bond and a sigma bond formed by lateral overlap of two p orbitals

(B) a sigma bond formed by overlap of two s orbitals and a pi bond formed by lateral overlap of two p
orbitals

(C) a sigma bond formed by end-on overlap of two sp? orbitals and a pi bond formed by lateral overlap
of two s orbitals.

(D) a pi bond formed by end-on overlap of two sp? orbitals and a sigma bond formed by overlap of two
s orbitals

(E) a pi bond formed by lateral overlap of two sp? orbitals and a sigma bond formed by end-on overlap

of two sp? orbitals

25. What statement does NOT apply to the boiling points of alkanes?

(A) The boiling point increases as the length of the carbon chain increase.

(B) Straight chain alkanes have a higher boiling point than their branched isomers.

(C) The boiling points are influenced by hydrogen bonding.

(D) Because they are nonpolar, alkanes have lower boiling points than other organic compounds of

similar molar mass.

(E) The boiling points are affected by van der waals attractions




