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1 Which of the following molecules is the strongest acid?
A.CH,CH,0H B.CH;OCH; C.(CH;),NH D. (CHj);N E. CH;CH,4

2 Which of the following statements describes the reaction A— B? Use the reaction diagram shown.

10

Potential 5
Energy
Keal/mole

Reaction Coordinate ———

A. AH = +5 Kcal/mole; the reaction is exothermic.
B. AH = -5 Kcal/mole; the reaction is endothermic.
C. AH = +5 Kcal/mole; the reaction is endothermic.
D. AH = -5 Kcal/mole; the reaction is exothermic.
E. AH = -10 Kcal/mole; the reaction is exothermic.

3 The specific rotation of pure (-)-2-methyl-1-butanol is -5.90°. What is the specific
rotation of a mixture containing 75% of this isomer and 25% of the (+)-isomer?

A.-5.90° B. -4.43° C. -2.95° D.-1.48° E. 4.43°

4 Structures X and Y are stereoisomers. They are not superimposable and are not mirror
images of one another. What best describes the relationship between X and Y?
A. Diasterecomers B. Enantiomers C. Structural isomers D. Conformers E. Geometric isomers

5 Which of the following statements about (R)-2-methyl-1-butanol canonly be confirmed by
performing an experiment?
A. It rotates a plane of polarized light to the right.
B. An equal mixture of it and its enantiomer is optically inactive.
C. (S)-2-methyl-1-butanol has the same boiling point.
D. (S)-2-methyl-1-butanol reacts with HC] at the same rate.
E. (S)-2-methyl-1-butanol has the same number of degrees of rotation of polarized light.

6 What is (are) the product(s) of the reaction shown if Br, is eliminated, and the

stereochemistry of the elimination is anti? Hs

. Cis and trans-2-butene in 1:2 ratio. v -
cis-2-butene only. | —_—
. cis and trans-2-butene in equal amounts. H=t—kr

cis and trans-2-butene in unequal amounts. CH3

MY oW

. trans-2-butene only.
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7 Which of the following reagents will give the reaction shown?

CH3\C=C/H + 9 ———» racemic CH;CH(OH)CH(OH)CH;
H” “CH;

A. Cold aqueous KMnO,
B. 2H,0, H,S0,

C. 2KOH, CH;CH,0H
D. HCOOOH

E. None of the above.

8 What is (are) the reaction product(s) when isotopically labeled propene, CH3CH=14CH2,
reacts with NBS (N-bromosuccinimde)?
[ BrCH,CH=""CH, TI. CH,=CH-"CH,Br IIl. CH,CHBr-“CH,Br IV. BrCH,CHBr-‘CH,
A. I and II in approximately equal amounts
B. III and IV in approximately equal amounts.
C. Iand III in approximately equal amounts
D. Tonly E.III only

9 Which of the following sequences is the best synthesis of propynes,
CH,C=CH, from propane, CH;CH,CH;?

i H 1 Bra, CC 2NaNH2
A Br2, light KOH, alcoho r2 14
KOH, alcohol HBr 2NaNH2
B. ST — - ——— —_—
HBr KOH, alcohol Brp, CClg  2NaNHp
cC. — I e — _—
H2S0O4, heat HBr 2NaNH2
D- —_— —_— —_—
HBr KOH, alcohol 2NaNH2
E_ _— — —_—

10 Which of the following molecules does not have the empirical formula CH,?
A. Cyclobutane B. H,C=CHCH,CH, C. methylcyclohexane

D. cyclopentene E. 1,2-dimethylcyclopropane
11 Which of the compounds to the right is (are) the product(s) of the reaction shown?
A I(major), IT (minor)
B II(major), I(minor) L <i>_CH3 B, @"’Cl‘h
C Iand II equally.

D Ionly @ + KOH f;{’f?_ri?l,_ 5
E II only ear
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12 Which of the following carbocations forms most slowly from the corresponding alkyl bromide?

. +
A.[>~CH3 B.Q—CHg C[>+—CH3 D. [>—CH2 E,Q-CH-CI@
+
+

13 Which of the following compounds is the strongest acid?

A > e @D o=
14 Which of the following free radicals is the most stable?

A. (C5H5)3(.3 B. C6H5CHCH=CH2 C. (CH3)2CH D. CH2=CHCH2 E. C6H5CH2

15 Which of the following sequences yields 3-methyl-2-pentanol,
CH,CH,CH(CH;)CHOHCHs;, from 2-butanol?

HBr Mg, ether CH3CHpOH  acid
A — —» —p _—
g Cr03 CH3CHpMgBr = acid

PBr3 Mg ether CH3CHO acid
C. —/dp —m» —>» —_—
D. K2CrO7 (CH3)2CHMgBr__acid

E. none of the above

16 An aldehyde was prepared by the oxidation of a primary alcohol using CrO;, and the crude
product was isolated. The most likely contaminant was removed by washing with:
A. coldKMnO, B. dilute HNOs(agq) C. dilute NaOH(aq)
D. cold NaBH,(aq) E. cold H,O

17 What is the major product of the reaction shown?

H2S0
CHsCH—CHY + Hp08  —p 9

A. CH3CH2CH2018H B. CH3CH7CH70H
C. CH3CH(O!8H)CH20H D. CH3CH(OH)CH2180H
E. CH3CH(O8H)CH7018H
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18 What is (are) the major products of the reaction shown?

(CH3)3CCH2MgBr + HOCH2CH — ?

I
L. (CH3)3CCH2-0-CH2CHO II. (CH3)3CCH3 +HOCH2CMgBr

HoOH CH20H
IIL. (CH3)3CCH2-([?-H IV. (CH3)3CCH2-C-H V.{(CH3)3CCH3 + BrMgOCH 2CHO
MgBr OMgBr

Al B.II CIII D.IV E.V

19 Which of the following is the weakest acid?
cooH COOH cooH OOH COOH
S @ @@
CH3 c1 _ OOCHS3 CN OCHS3

20 Which of the indicated positions in the molecule shown is most reactive
toward electrophilic aromatic substitution?

Oyl

I v I
Al BII CII DIVEYV

—. Arrange the following compouds in order of decreasing basicity. (FEEETE)(15%, ZL ¥ EEEL4 59
a. B I, Br, CI
e . e .. e e
b :0H, NH,, :F , :CH,
¢. :;NH;, :N=CH, :NH=CH,,

=. Give the structure of 18-crown-6, and state its function (Give an example to illustrate)(5%).

FENFARERMAY  ARRA M B LF Lo WHFRKPRRFE  BERATFERARRIT  GAIRAAND -



