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1 Which of the following would have no net dipole moment (it = 0 D)?
A)CBr; B)cis-1,2-Dibromoethene C) trans-1,2-Dibromoethene
D)1,1-Dibromoethene E)More than one of these

2 What are the formal charges on nitrogen and the starred oxygen atom in the following molecule?

o AYN=-1,0=0
[ B)N =+1,0=-1
CH3—N C)N=+1,0=+]
A D)N=-1,0=-1

o E)N=+1,0=0

3 ‘Which carbon(s) in the following molecule is (are) sp hybridized?
0O
Il
CH3—C—CHp—C=C—H
1 2 3 i 5
A)carbon1 B)carbon2 C)carbons1,3 D)carbons4  E)carbons4,5

4  The carbon-carbon double bond in ethene is and than the carbon-carbon triple bond in ethyne.

A) stronger; shorter

B) stronger; 1oﬁger:f"/"
C) weaker; Shotter

D) weaker; io}lger

E) stronger; more polar
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The pKa of CH3COOH is 4.8 and the pKa of HCOOH is 3.8. Given this information, one knows that
A) CH3COOH completely ionizes in water

B) HCOOH is a weaker acid than CH3COOH

C) HCOO- is a weaker base than CH3COO~

D) CH3COOH reacts with HO- while HCOOH does not
E) HCOOH reacts with HO- while CH3COOH does not

Which of the following has the greatest van der Waal's interaction between molecules of the same kind?

A) B) C) D) CH3CH2CH2CH2CH3

CH3~—CH—CHpCH3 CH3—CH—CH3 THS
| E) CH3CH2CHyCH3
(tiﬂ 3 CH3 CH3——C—CH3

CHz

Which of the following is an allylic alcohol?
A) CHp=CHCH2OCH3 B) CH»=CHCH2CH3 C) HOCH=CHCH2CH3
D) CH3CH=CHCH0H E) CHp=CHCH2CH20H

Which of the following correctly describes the reaction shown?

CH~CH, + Hbx o  CH;CH,Br +  heat

A) AHC >0 and AS° >0
B) AHC >0 and AS <0
C) AHP <0 and AS >0
D) AHP <0 and AS <0
E) AH®° = AS =0

Which of the following is the best reaction sequence to use if one wants to accomplish a Markovnikov
addition of water to an alkene with minimal skeletal rearrangement?

A) water + dilute acid

B) water + concentrated acid

C) oxymercuration-demercuration

D) hydroboration-oxidation

E) none of the above

Which of the following compounds will react most rapidly with HCI?
A) 5-methyl-1-hexene B) 4-methyl-1-hexene C) (E)-5-methyl-2-hexene
D) (E)-2-methyl-3-hexene F) 2-methyl-2-hexene

L ¥ & A R
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Give the number of asymmetric centers in limonene.
Al B2 O3 D4 E)S

ats

Emonene

What is the relationship between the structures shown below?
Br

A) enantiomers

B) diastereomers

C) configurational isomers
D) identical compounds

E) constjtutional isomers

Give the best reagents for the reaction.
CH:CH; CHCH:

CHCH C==0CH,CH;  —— >o*“*'
: H H

AYHp, Pd

B) 1. LiAlHg, 2.H30™"
C) 1. NaBH4, 2 H3O*
D) Hp, Lindlar catalyst
E) Na, NH3

The carbon-carbon triple bond of an alkyne is composed of
A) three o bonds

B) two o bonds and one = bond

C) one o bond and two x bonds

D) three = bonds

Which of the fb_ilgaﬁing statements about benzene is correct?
A) All of the ¢arbon atoms are sp3 hybridized.

B) It has né delocalized electrons.

C) The carbon-carbon bond length is longer than that of ethane.
D) It is a planar molecule.

E) The carbon-hydrogen bonds are not the same length.

#
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16 What is/are the product(s) from the following reaction?

17

18

19
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A)TandIl B)landIl C)landlV D)Hand[ E)HandIV

() + oo —=
RO Rseae el

Which of the following pairs are resonance structures?

A) CH:Z CHCH-,» and A B) CI'I;-—“'-&‘CMH and CH:S""“(% £
idm 0t
€) CHy—C—H wd  OHpO-H D) CH—C—H  and CHy O

o0 :ézg s

E) cm—O—cH, md CHCHOH

The hydrolysis of fert-butyl chloride proceeds more rapidly in a solvent mixture which is 70% water/30%

acetone than in one which is 30% water/70% acetone. Why?

A) The transition state in the carbocation formation step is better stabilized in the more polar solvent
mixture.

B) The reaction proceeds by an SN2 mechanism wherein the rate is increased by increasing the
concentration of the nucleophile water.

C) The reaction proceeds by an SN1 mechanism wherein the rate is increased by increasing the
concentration of the nucleophile water.

D) The solvent which contains a greater percentage of water is less polar, and this destabilizes the
tert-butyl chloride.

E) none of the above

Which of the following compounds will undergo an SN2 reaction most readily?

A) (CH,),CCH,1 B) (CH,),CCl C) (CH,),CHI
D) (CH,),CHCH,CH,CH,Cl  E) (CH,),CHCH,CH,CHI

Which of the following alkyl halides forms the most stable carbocation when it undergoes an E1 reaction?

A)O,ns)ga C) D)O/E,E)ES
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29) Dehydrohalogenation of 2-bromobutane in the presence of a strong base proceeds via which of the
following mechanistic pathways? '
A)SN1 B)ysp2z  O)El D)E2 E) none of the above

Which of the following is the strongest acid?
A) CH3NH B) CH30H C) CH3SH D) CH30CH3 E) CH3Cl

54) What is the major product for the following reaction?
£
O

CH.
2\ CHs CHO
CH;OH
CHj

A B C
CHOTHUHCE UHOH ﬂbcaéﬂﬂc,ﬁg ZA<C“3 QUHy H()cﬂxéICH;; m,omagng
b, , beu
In a Grignard reagent, the carbon bonded to the magnesium has a partial charge, because
carbon is electronegative than magnesium.  This makes this carbon of the Grignard

A) negative, more, nucleophilic B) negative, less, electrophilic C) positive, more, electrophilic
D) positive, less, nucleophilic E) positive, less, electrophilic

These data show that the carbon-bromine bond is weakest when bromine is bound to a
A) methyl carbon  B) primary carbon C) secondary carbon D) tertiary carbon E) quaternary carbon

In the infrared spectrum, a compound of formula C4HgO gave an absorption band at 1720 em-1, but no
bands at 2720 - 2830 and 3400 cm-1. What is the compound?
A) 2-butanone  B) butanal  C) cis-2-butenol D) trans-2-butenol  E) 1-butenol

An increase in conjugation is correlated with in the energy of the LUMO, in the
energy of the HOMO, and n Amax-

A) a decrease, an increase, a decrease B) a decrease, an increase, an increase

C) an increase, a decrease, a decrease D) an increase, a decrease, an increase

E) an increase, an increase, a decrease

How many signals would you expect fo see in the 1H NMR spectrum of the following compound?
A6 B)3 - C)/S D)4 E)2

(i

,@m
CH;
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An unknown compound, CgH12, gave the following NMR spectrum:
Triplet at 1.21 ppm (3H) Singlet at 2.30 ppm (3H) Quartet at 2.60 ppm (2H) Singlet at 7.04 ppm (4H)
What is the structure of the compound? -

A) B) © D?m,
CHLCR,CH; CHCHy CEHCH, g,
o™ O o O

CHy

E) -

e

What is the structure of styrene?

A) B) Q) D E) _
0" o o

What is the major organic product of the reaction between benzene and isobutyl chloride in the presence
of AICI3?
A) tert-butylbenzene B) isobutylbenzene C) n-butylbenzene

D) chlorobenzene E) sec-butylbenzene

Cﬁmﬁﬁl

How many signals does one expect in the proton decoupled 13C NMR spectrum of o-xylene?
A)8 B)6 4 D)3 E)2

Identify the best product for the reaction.
Wty

1. NaNOy, HOI, 0°C
2 RO

A) B C) D) E)
: OH ‘ l i NH, : £l : NO,

What is the hybridization and geometry of the carbonyl carbon in carboxylic acids and their derivatives?

¥

A) sp3, tetrahedral B) sp2, trigonal planar  C) sp2, tetrahedral

D) sp3, trigonal planar  E) sp, trigonal planar
AE A EHARAE




Bw R

35 Give the product of the reaction.

ma%A@%ma |

|
A) %CH':/Q\ *  GHOH B) -y + CHOH

R, CHCH NCHg
0 /E\  omomon D) i
CHCH; HCH A +  CHCH,OH
CHCH, "HCH, :
E) ﬁ
‘ +  CHCHOH
e oy, o
36 What is the [TUPAC name for the following compound?
G
CH3CCHCHCHCL
C
CHz CHjz
A) 5-chloro-3-methylhexanone B) 1-chloro-1,3-dimethyl-4-pentanone

C) 5-chloro-3,5-dimethyl-2-pentanone D) 5-chloro-3-methyl-2-hexanone
E) 2-chloro-4-methyl-5-hexanone

$EH

37  Which of the following alcohols can be prepared by the reaction of methyl formate with excess Grignard

reagent?
A) 1-pentanol B) 2-pentanol C) 3-pentanol
D) 2-methyl-2-pentanol  E) 3-methyi-3-pentanol

38  Which of the labeled hydrogen atoms in the following structure is the most acidic?
A)l B2 O3 D)4 E)S5

Q
i .

_ é“"mzCHzCEI3
. L.-3 4 5
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When compared to the keto form, the enol form of which of the following compounds is most stable?

A) B C D) E} 9 .0
A8 7E TATA
: © l'

Which of the following reagents can be used to oxidize 1° alcohols to aldehydes?
A) KMnO4 B)MnO2 C)KaCr207 D)H202 E)PCC

Which of the following reagents is best used for the conversion shown below?

?--H ?—-Oﬁ
LSO O

A) 1.NaBH4, 2.D30*  B)1.NaBDg4, 2. H30+  C)1.LiAlH4, 2. D30+
D) 1. Hp/Pt, 2. D20 E) 1. LiAlHg4, 2. H30%

What is the major product of the following reaction?

Dy ® @ O g D @ B

CHs .



44 What are the products of the following reaction? ‘ BnR £ER
A)Iandll B)landH C)OandIV D)Hand I E) i and IV

_ ;B;l’z‘ 9
- _ ) Peds
N

R,
v
-
Br
45 What is the relationship between the following compounds?
A) conformational isomers RC=0 O=CH
B) constitutional isomers g—|—08 so—|—H
C) identical and
H—|—0OH HO—([—H

D) enantiomers
E) diastereomers CHpOH CH,OH
D-erythrose L-erythrose

46 Which of the following is the Haworth projection of a o-D-tagatofuranose?

HDCHZ_——O.H
HO——H O
HG—+—H

H
CH5OH

47 The compound below is an adrenocortical hormone called cortisone. Which functional group is not
present in cortisone?  A) 1° alcohol B) 2° alcohol C) 3° alcohol D) Ketone E)Alkene




48  The major product of the following reaction would be:

CH,C

H OH~
He—C—=00 ?

T %
CH; :
GH,OH CH,OH CH,C! cHel

HyCO—C—~H H—C-~0CH; no--»c}:--a HomeG—eOH
CH; CH; - CH; CHy
I ] i W

A) 1 BI C©II D)IV E)Anequimolar mixture of I and IL

49  According to the Lewis definition, a base is a (n):

A) Proton donor. B) Electron pair donot.

D) Hydrogen ion donor.  E) Electron pair acceptor.
50  Which alcohol would be most easily dehydrated?

A) ?Ha B) CH3
i

CHECHszHzcﬂa CH3CHa CHCHCHS
OH éH
D) CHa ) CH5OH

| I

HOCHg CHCHs CHa CHa CH3CHz CHCHz CHy

C) Hydroxide ion donor.

c) CHy
I
CH~yCHz CHCHp CH2 OH



