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Instructions

Answer all questions

All answers must be clearfy indicated by a vertical line in the box of your choice en the
answer sheet as indicated below:

If vou make a mistake cross it out, as indicated beiow!

X

There s onlv one correct answer per queston
There is no penalty for a wrong answer

If more than ons box is filled per queston (except 10 cross oul mistakes). then that guesto
will not be graded.
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t JTow many carbons lie in a straight tine in 2-methyl-3-hexyne?
a2 c. 4
ko3 d. 6

Acid-catalyzed hydration of propyne yields .
- (CH,),C=0 ¢. (CH1,),C(O1),
b, CH,= C(OHHCH, 4. CH,CH,CHO

3. Which is the correct order of decreasing basicity in the anions

HO— NH,~- HC=(C— CH,CH.— CH,==CH~
A B C D E
aA>B>C>D>E c.C>B>D>A>E

b D>E>B>C>» A dD>E>C>B>A

L. Whar is the order ol stability of the following alkenes?

iCH,)TCEICII:CH: ((‘Hj):CzCIICI[J (Z)—CH!C.HzCHCHI (E)—-C]I)CHzCHC}{‘
12 A>»B3>D>C ¢. B>A>D>C
h.B>D>C>A d A>B>C>»D

5. The first step in the acid catalyzed dehydration of an alcohol to yield an alkene is:
loss of OH~ 1o torm a carbocation

loss of water to torm a carbocation

. protonation of the —OH group to form a protonated alcohol

. loss of a proton Ivom the alcohol to torn a carbocation.,

&

T

6. Which compound vields two aldehydes upon treatment with O,/Zn?
3. 2.3-dimethyl-1 pentene ¢. 2,3-dimethyl-2-pentene
b 3.3-dimethvi-1 pentene d. 2,4-dimethyi-2-pentne

2. Acd-catalyzed hydiation of 2-methyl-2-butene yields
a. 2-methyl-1-batinol ¢. 3-methyl-2-butanol
b. 2-methy!-2-hutanol d. 3-methyl-1-butanol

2. Addition of cne mole of HCl to 1,3-butadiene, followed by one mole of bromine yields
a. 1,2-dibromo-3-chlerobutane ¢. 1,2-dibromo-4-chlorobutane
b, 2,3-dibromo-1-chigrobutane d. both (a) and (b)

@ Which of the following is not true for enanticmers?

- They have the same boiling point.

- They have the sume meiting point.

- They have the same chemical reactivity with archiral reagents.
- They have the same reactivity with chiral reagents.

"They have the sumne density.

- They have the swne specific rotation,

CandF <. F

DandF d.all but F

TETMMTOR >

o, Which of the following compounds have chiral carbons?
. 1-bromobutane

. 3-bromohexane

. t-butyl chloride

. sec-butyl chloride

A
B
C
D
E
a.
b.

. isobutane
B ¢. Band D
C d, allbut C




The correct stereochemical designation for this compound is -3,4-hexanenediol CH:CI_{‘
a. (3R, 4R) d. (3R} H—— OH
b, (3§, 43) e. (45) H— — Ol
¢. (3R, 45) CH_CH,

The Pt-catalyzed addition of H, to 1,2-dimethylcyclopropene will result in the formation of
a. one R isomer. d. a meso compound.

b. one §isomer. . bath (c) and {d).

c. adl pair.

Arrange the following three groups in the order of highest to lowest pricrty.

—ILIACHJ 7%H ClH, _(;f_ OCH,
S O O
A B C

> 0 > (C
> B > A

a. A A » C > B

b. C B > C » A

How many configurational isomers are possible for a compound with the structure CH CH=C(CH )CH(CH )CH{CI{ }?

a 2 d 20 ' i '
54 e 27 CH CHBr

-~ 7%

S - The relationship between these compounds is that they are

a. superimposable without bond rotagon, c. enan.uome_rs. .
b. diastereomers d. conformational isomers.

The leaving group in the synthesis of {-bromopropane from 1-propanol and HBr is
a. HO c. HO~
b. OH~ d. HBr

The rate law in the solvolysis of r-butyl chloride, R—Cl, is
a. Rate = k[R—CI[H,0] ¢. Rate = k[R—C1}?
b. Rate = k[R—Cl} d. Rate = kK[R—CI{H,0]7 (where R = (CH )} C—)

Which cempound will not yield 1-chlerchutane from 1-butanol?
a. SOCL, c. PCL,
b. AICI, d. (@) and (b)

Which of the following reactions would not lead to the formation of the indicated product”
a. CHCHO~ + CHOH —» CHCH.OCH, + OH"

b. CHS-Na» + CHCHI — CH,CH,SCH, + Nai

¢. NaN, + CHCHCHBr — CHCHCHN, + NaBr

d. (CH),NH + CHBr — (CH)NH"Br~

. Which of the following compounds would undergo 5,2 most rapidly”?
a. 1-chioropentane . 2-chloro-2-methylbutane
b. 2-chioropentane d. neopentylchloride

. Which compound would undergo E! reaction the fastest?
a. 1-chlorobutane ¢. 2-chloro-2-methyibutane
b. 2-chlorobutane d. neepentylchloride
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The functicn of FeBr, in Friedel-Crafts alkylations 18

a. to form a complex with benzene, thus increasing its reactivity.

b. to complex with the carbocation, thus stabilizing it.

c. 1o absiract the hatide from the alkyl halide, thus forming & carbocaton.

d. 10 abstract the proton from the @ complex and regeneraie the Aromatic ring.

_ The electrophile in the nitration reaction of benzene is
a. HNO, ¢. NO,
b. HNO/H SO, d. NO,”

The major monenitration product of the following compounds is

chgcocnj ch @-oocc:}g @—COOCH) /_\B.xn;

a. o—/p— n— o—p— m-
b. fi— o~ p— o—p—- -
C. o—p- o—ip- m— m—
d. m— m— o—p— o~ p—~

Which of the following is not a mera-directing substituent in electrophilic aromatic substitutions?

a. —MN(CH)’ ¢, — (=N

b. -—NO, d. —NHCOCH,

The most reactive and the least reactive compound towards nitration are

benzene acetophenone toluene chloromethyl benzene chlorcbenzene
A B C D E

a F/B c. CE

b. AB d. F/D

_ Which is the incorrect resonance formula in the nitration of anisole?

a, OCH, b.
7

e

C. +OCH, d. OCH,
N

H NO, I NO, H NO,
Which compound will produce only one alkene from E? glimination?
a. 1-bromo-3-methyibutane ¢. 3-bromopentane
b. 2-bromopentane d. 2-bromo-2-inethylbutane

What is the first step in the reaction of cyclohexanct with HBr to produce 1-bromocvelohexane?
a. nucleophilic attack of Br~ to displace OH™

b. loss of OH— to form the carbocation
¢. protonation of the —OH group 1o form —-OH,*
d concerted mechanism: as the C ~—OH bend breaks, the C —Br bond is formed

Give the best route for the synthesis of this alcohol:

(l)H

CH —C—CILCH,

CH,C,H,

a. CHCOOCH, + CHMgBr ——

b. C,H,COCH, + CHCHMgBr ——

c. CH,COCH,CH, + CHCHCHMgBr ———
d. CH,CH,CH(CH )MgBr + CHCHO ——*

phenol
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The reaction of t-butyl bromide and sodium methoxide yields
a. (CH),C=CH, + CHOH + NaCl ¢. (CH),CONa* +~CHCI

b. (Ci1),COCH, + NaCl d. CICH,C(CH),0 Na
Which combination of reagents would afford the highest yield of methyl phenyl ether
CH,O Na* CH,Br ClLI C,H,0 Na*
A B C D
a. Aand C ¢c.Aand B
b. Band D d.Cand D

Which reagent is used in the cleaving ot ethers?
a. LiAll, ¢. hot KMnO /H*
b hot HI d. conc. NaOH

KAnx the MHowing 1N Order 0 JecTeasing houing pomt:

Ci1,COOCH, (CH ) CHCH.CH, CH,CH,CH(OH)CH, CH CH.COOH
A B C D

aA>B>C>D c.B>D5>A>C

b A>D>(C>18B dD>C > A >B

Which of the following alcohols yields a carboxylic acid when treated with hot KMnO,?

(CH,),CHOH (CH,),CHCH,0H (CH,) CCH,OH (CH1,),COH
A B c
a. all butD c.only B
b. Band C d. Aand B
Carboxylicacids are _ acids than alcohols because

a. stronyer; the carboxylate anion is destabilized by resonance

b. sironger, the carboxylate anion is stabitized by resonance

¢. weaker; the ajkoxide anion is more basic because of the alkyl group’s inductive etfect
d. weaker; the carboxyl group is more stabilized by resonance than the carboxylate anion

"The acid-catalyzed esterification of a carboxylic acid with an alcohol involves the attack of the

a. carboxylic acid —OH group, which displaces the protonated hydroxyl group of the alcohol,
b. alcohol ~OH on the carboxylate anion.

<. alcohol ~OH on the protonated carbonyl of the acid. T
d. alcohol -OH on the neutral carbonyl of the acid.

Which of the following is hydrolyzed the slowest by base?
a. (CH,CH.COLO ¢. CH,CH,CONH,
b. CH,CH,COClL d. CH,CH,COOCH,

Which is the weakest base?
a. N-methylaniline b. benzylamine ¢. aniline d. ¢yclohexylamine

An agueous solulion of glucose behaves as an aldehyde because

a. glucose is actually a cyclic aldehyde.

b. it is hydrolyzed by water to the free aldehyde.

c. it is a ketone, but is in equilibrium with the aldehyde form.

d. its predorninant form (the cyclic bemiacetal) is in equilibrium with the free aldehyde form.

. Which ¢ompound would net form an imine with p-nitrobenzaldehyde?
a. NH, b. CH,CH,NH, ¢, (CH,),CHNH, d. (CH,CH ) )NH




Reaction of N,N-dimethylaniline with NaNO_/HCl yields
a. benzene diazonium chloride ¢. p-nitroso-N,N-dimethylaniline
b, N-methyl-N-nitrosoaniline d. phenol

Reaction of compound A with NaNO/H* foilowed by water vields p-methylphenol. A is therefore .
a. N-methlaniline c. (p-methylphenylymethylam:ne
b. p-methylaniline d. N.N-dimethylaniline

Which procedure removes the amino group from aniline?
a. diazotization and aciditication with dilute H SO, ¢. reduction with So/HCI
b. reduction with LiAIH, or H,/Ni d. diazotization and further reaction with HjPO:

Which compound will not react with C H,N=N"Cl" to yield an azo dye?
a. phenol b. benzene <. N \N-dimethylaniline d. 2-naphthol

Which compound reacts with benzenesuifonyl chloride to give a product that is insoluble in basic and acidic mediun
a. N-methylaniline b. pyridine ¢. aniline d. N.N-dimethylaniline

What is the correct descending order in acid strength of the following compounds?

@cm}-{ cx@com CHB COOH ()J\'COO}I

B C D

c.C>D>A>8B
dD>B>A>C

Which of the following is correct about sucrose?

a. It is a reducing sugar.

b. It undergoes mutarotation in water.

¢. It hydrotyzes to fructose and glucose.

d. Tt reacts with Fehling's and/or Benedict's reagent(s).

The existence of a-glucose and B-glucose is indicative of
a. the existence of two conformational isomers of glucose.
b. the existence of two enantiomers of glucose,

c. the formaton of a cyclic hemiacetal of glucose,

d. the presence of a keto/aldehyde equilibrium in glucose.

Which of the following combinations is correct? Aldehydes

A are more reactive than ketones toward nucleophiles.

. _ C are less reactive than ketones toward nucleophiles,
B are more easily oxidized than ketanes,

D are less easily oxidized than ketones,
a. A B b. C,D c. AD d. B.C
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