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1. Which of the following mechanistically depicts the protonation of methanol by

hydrogen bromide?
A W vy N & N O
) HsC Q: H=-Br: 2) HC—8: H-—Br:3) HC—0: H--Br: ) HC—0: H—Brs
H H H H

2. What is the JUPAC name of the following compound?
H 1) trans-1,4-dimethylcyclohexane
2) cis-1,4-dimethylcyclohexane
CHs 3) trans-1,3-dimethylcyclohexane

3C
4) cis-1,3-dimethylcyclohexane

H

3. What is the [JUPAC name of the following compound?

1)  8-chloro-4-isopropyl-4,7-dimethylnonane

2) 2-chloro-6-isopropyl-3,6-dimethylnonane

CH(CH;), Cl 3) 2-chloro-3,6,7-trimethyl-6-'propyloctane
4) 6-sec-butyl-2-chloro-3,6-dimethyloctane

o gn
H;CHyCH,CCH,CH,CHCHCH

!
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4. Identify the relationship between the following twe Newman projections.
CH; 2 2 1) identical
H;C H H;C . H .
2) stereoisomers
H H and H;C u 3) different conformations of the same compound
CHs CHs 4) constitutional isomers

5. Rank the following three compounds in order of increasing boiling point

(A) CH3CH,CH; (B) CH;CH,OH (C) CH30CHj3

1) A<B<C 2)A<C<B 3)B<C<A 4)B<A<C
6. What is the nucleophile in the following substitution reaction?

(CH3;COH + HBr —> (CH3CBr + HO

1)(CH;;COH  2)(CH3);C+  3)Br 4)H"
7. Rank the following alcohols in order of increasing reaction rate with HBr.

A. CH;CH,CH,CH,O0H B.(CH3);COH C. CH3CHthHCH3

’ OH

1) A<B<C 2) A<C<B 3) B<C<A 4) C<B<A
8. Which of the following is the most stable radical?

1) CH3CHzc;CH3 2) CH3CH2(|3(§H2 3) CH3(.3H(i3CH3 4) <':Hzc1~12§c143

CH; CH; CH; CHs
9. Identify the functional group in the boxed area:
COzH 1 ) ester
o 2) ketone
o (/ aspirin 3) carboxylic acid
CH, 4) ether

10. Carbon-carbon double bonds do not freely rotate like carbon-carbon single bonds.
Why?

1) The double bond is much stronger and thus more difficult to rotate.

2) Overlap of the two 2p orbitals of the bond would be lost.

3) The shorter bond length of the double bond makes it more difficult for the attached
groups to pass each other.

4) Overlap of the sp” orbitals of the carbon-carbon bond would be lost.



18. The species shown represents the transition state for the:
CH,CH; 1) reaction of I-propanol with HBr.
2) reaction of 1-bromopropane with OH'.
s \ & 3) elimination of HBr from 1-bromopropane.
4) addition of HBr to propene with peroxides.

19. Which of the following describes the C(2) - C(3) sigma bond in the structure below?
HC=C—C=CH
1)ysp-sp 2) spz-sp2 3) =.sp3 -sp3 4) 2p-2p

20. Which of the following are conjugated dienes? ,
(A) 1,2-octadiene (B) 1,3-octadiene (C) 2,5-octadiene (D) 1.7-octadiene
DonlyA 2)onlyB 3)AandB 4)BandC

21.  Which of the following is the monomer or monomers needed to make the polymer
neoprene shown below?

Cl ¢l cl
- 1) H,C=CCH=CH, 3) CH;C=CHCH;
. |
2) H,C=CHCl 4) H,C=CH, and H,C=CHC!

22. Identify the diene and dienophile needed to make fhe following Diels-Alder adduct.

H O O
H _ O
\( 1) 13-butadiene + i O 2) 1,3-butadiene + 0O
0]
0] O O
, O j
3) 1,3-cyclopentadiene + | ®) 4) 1,3-cyclopentadiene + L{O
O O
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11.  Which of the following expressions is the experimentally observed rate law for an E2

reaction of an alkyl halide?
1) rate = k[RX] 2) rate = k[RX][base] 3)rate = k[RX]®  4) rate = k[base]

12. In the dehydrohalogenation of 2-bromobutane, which conformation below leads directly

to the formation of cis-2-butene?

CH H CH3
HsC B HsC Br H;C H H T H
1) 2 3
H H H Br
13. Which of the following sets of conditions most favors the E1 mechanism?
1)  When the alkyl halide is tertiary and the base is a weak base.
2)  When the alkyl halide is tertiary and the base is a strong base.

3)  When the alkyl halide is primary or secondary and the base is a weak base.
4)  When the alkyl halide is primary or secondary and the base is a strong base.

14. Which of the following is not a metal catalyst for the hydrogenation of an alkene?
)Pd 2)Pt 3)Na 4)Ni

15. What is the major product of the following reaction?

HB:
X e I

Br
| 5 3\m/ .
Br

16. How many stereogenic centers are there in the following molecule?

CH;CHCH; CHCHyCH;CHCH
OH CH; CHs |
1)one  2)two 3) three - 4) none

17. Give the configurations, respectively, of the following two molecules.
CHj HO H
Cly and g
Bf H
1)RandR 2)RandS 3)Sand S 4)Sand R
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23. Identify the aromatic compounds.

A B C D

1)AandB 2)CandD 3)A,B,andD  4)all of them

24. What is the major product of the following reaction?

OH
1) 4-ethyl-2-nitrophenol
HNO; 2) 4-ethyl-3-nitrophenol
——————
H,SO4 3) 1-ethyl-4-nitrobenzene
4) ‘4-nitrophenol
CH,CHj;

25. Predict which position of the naphthalene compound below is the most reactive with

electrophiles in electrophilic aromatic substitution?

4
D Il Ill OH
/ / CHs

3)

2)

(=) M&R
1. Propose a mechanism for the following reaction. (10 %)
O CH; H;CO_  CH;

CH;0H, H,S0,

2. Identify the structure for the compound C¢H;; with the following spectra: (15 %)

N

i

IHNMR: §1.07 (6H, d, /=7 Hz); &61.70 (3H, d, /= 1.5 Hz); & 2.20 (1H, sextet, J= 7 Hz);

54.60 (2H, d, J= 1.5 Hz); IR: 1642, 891, 3080 cm™



