PRACTICE FINAL EXAMINATION ORGANIC CHEMISTRY 2220

1 Which of the following compounds s insoluble in both water and 5% HCI, and solublein
both 5% NaOH and 5% NaHCO;?

2. Which of the following species is formed during the mechanism of the reaction shown?

o) 0 o)
[ ||~ OH- |
H-C-H + (CHg),CHC-H - > (CH,),C-C-H

|
CH,OH
@) O (@) @)
I | ép S I
A. HC:© B. HC C. (CH3)2CCH D. (CH3)2CHC: &

3. Which of the following is a step in the mechanism of the acid-catalyzed enolization of
propana, CH,CH,CHO?

A. CH,CH,CHO + OH- —-> H,0 + -CH,CH,CHO
B. CH,CH-CHO + H,0 -—-> OH- + CH,CH,CHO

C. CHsCH,CHO + H,0 ---> OH- + CH,CH,CHOH*
D. CH5CH,CHO + H,0+ > H,0 + CH,CH,CHOH~

4, What is the structure of the most stable enol form of the compound shown?
o] o]
OH OH OH OH

C AA AR e A e AKX
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What is the name of the compound shown?

Br CH3

|©¢

Br

A. 3,6-Dibromo-2-methylbenzene
B. 2,6-Dibromo-1-methylbenzene
C. 3,6-Dibromotoluene
D. 2,5-Dibromotoluene

Which of the species shown is aromatic?
[ =6 =)
~
A 3 c @ o ()
NS
N O
5

Which of the following reactions gives trans-2-methylcyclohexanol as the mgor product?

c @CHs BH3°THF_> 202, OI—_|_->
<2

Which of the compounds shown has the lowest boiling point?

A. (CH,),COH

B. CH,CH,CH,CH,OH
C. CH4CH,OCH,CH,
D. (CH,),CHOCH,
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10.

11.

12.

13.

Consider the reaction (CH;),CHI + CH;0H ---> (CH;),CHOCH + HI. What isthe
mechanism of the reaction? Use the datatable at right.

[(CHs),CHI] [CH,OH] rel.rate

A. SN1

B. SN2 0.02 0.02 1
C. El 0.04 0.02 2
D. E2 0.04 0.04 2

Which of the following compoundsis an ester?
@) @) @) @)
A. CHiIl(ZH3 B. CH30H2C|I|-I C. H(lli)CHZCH3 D. CH 3|C|CH20H
H
What is the structure of the conjugate base of theion H-Cl:-N:H?

| -
H H H HH
| ..2- | .. | |+
A. H-C-N: B. H-C-N-H C. H-C-N-H D. H-C-N-H
|- || | | |1
H HH HH H H

Which of the following reaction sequences can be used to convert

@CHZCOOH into @CHZCHZCOOH ?

A. LiAlH,, then H,O+; PBr,; Mglether, CO,, then H,O+
B. SOCl,; (CH,),CuLi; LiAlH,, then H,O

C. SOCl,; then NaCN, then H,O+/heat

D. LiAlH,, then H,0+; H,CrO,

Which of the following acid-base reactions occurs as written?

A. CH;CO,Na + CH;CH,OH ---> CH;CO,H + CH,;CH,ONa
B. HOMgBr + CH;CH,0OH ---> H,0 + CH;CH,OMgBr
C. CH;0H + CH;CH,MgBr ---> CH,;CH; + CH;OMgBr
D. CH;CH,ONa + CH;C°CH ---> CH;CH,OH + CH,;C°CNa
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14.

15.

16.

17.

18.

Which of the following compounds s the strongest acid?

COOH COOH COOH COOH
Br NO2 OCH3 CHs

Which of the following gives benzaldehyde from benzoic acid?

A. LiAlH,

B. PCC (pyridinium chlorochromate)

C. NaBH,, followed by Na,Cr,0,/H,SO,
D. SOCl,, followed by H,/Ni,B

Which of the following a cohols cannot be synthesized using the reaction sequence shown?
O

/ \

Mg CH2—CHz Hso™*
Oy N8, S 10,
ether

Which of the following reagents can be used to distinguish between 1-pentanol and
2-pentanol ?

A.I,/NaOH B. CrO4/H,SO, C.Br,/CCl, D.Br,/H,0O

Which of the following reagentsis used to carry out the transformation shown?

A. LiAlH, B. NaBH, C. CrO,/H,SO, D. PCC
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19.

20.

21.

22.

OH

I
In the Grignard synthesis of C;H;C-CH,CH,, which of the following pairs of compounds

I
CH,

can be used as starting materials?
@)
A. CfiHsClléIHZCH3 and CH;Br
@)
B. CsHsCHBrCH; and CH3C|-|H
@) CH,
C. C6H5C|2-|H and CH3C|CH3
b

D. CgHsBr and (CH,),C=0

Which of the following reagentsis used to give the transformation shown?

A. Br,/FeBr; B. Br,/light C. Br,/P D. Br,/H,O

Which of the following compounds is the most reactive toward Br,/FeBr;?
CHs3 CHO OCH3 NO2

O 0 <O O

The nitration of benzaldehyde yields predominantly:

o-Nitrobenza dehyde.

m-Nitrobenzal dehyde.

p-Nitrobenzal dehyde.

amixture of the ortho and para isomers.

oOwW>

264



23.

24,

25.

26.

27.

28.

Which of the following free radicalsisthe most stable?

A. CH34<;. B. CH3;<; C. CH34<; D. CH34<;

What alkene isthe mgjor organic product of the dehydration of (CH;),CHCH,CH,OH with

concentrated sulfuric acid?

A. 3-methyl-1-butene B. 2-Pentene C. 2-methyl-1-butene D. 2-methyl-2-butene

Which of the following reagents can be used to distinguish between 1-pentene and
1-pentyne?

A. Br,inCCl,

B. Cold agueous KMnO,

C. Chromic acid

D. Silver nitrate in agueous ammonia

What is the most stable conformation of cis-3-tert-butyl-1-methylcyclohexane?
A. The methyl group isaxia and the tert-butyl group is equatorial.

B. Thetert-butyl group is axial and the methyl group is equatorial.

C. Both groups are axial.
D. Both groups are equatorial.

What is the name of the compound at right? CH,;CH,CHCH,

I
NH,

A.n-Butylamine  B.Isobutylamine C. sec-Butylamine D. tert-Butylamine

What isthe product of the reaction sequence shown?

Cl2 Sn  NaNO2 HsPO2
@ NO2 ------- S p S S — > ?
FeClz HCI HC,O

A. @ NO2 B. @CI C. @— NO2 D. CI@ NO2
Cl

NH2
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29.

30.

31

Which of the following processes does not yield a primary amine?

O

| | Ni
A. CH3'C'CH3 + NH3 + H2 -—-—->

Ni
B. CHyCH,CON + 2 H, —--meeme >
140°C
O]
Na, C,HsOH

C. CH;CCHs + HoNOH ---> --emmememeeeeees >

O]

Il NaBH,
D. CHsC-H + HN-CHj ---> —omeemv >

What is the product of the reaction sequence shown?

@ HNO3 Fe NaNO2 H3C§p

H2S04 HCI HCI,0° H20

Cl

How many signals are present in the proton nmr spectrum of the compound shown?

(Neglect signa splitting).

H : H
CH3 CHs3

A.1 B.2 C.3 D. 4
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32.  What isthe mgjor organic product of the following reaction sequence?
O

]
(CeHs)sP NaNH, CyHsCCH,
CGH5CHzBr """"""" > ---- > -> 7

A. GHsCH=C-CH,
&,
B. CsHsCH,CH=CHC¢H;
O
C. CGHSCH:CHC|C|:6H5
@)
D. CGHSCH2C|I|CGH5

33.  Anunknown compound having the formula CyH,, gave the following proton nmr spectrum.
What is the structure of this unknown?

doublet at 1.25
septet at 12.90
multiplet at 1/7.25
CHs3 CHs3
A. CHs3 @ CH2CH3 B. @
CHs3
CH2CH2CH3
C. @ CHCHs3 D.
I
CHs3

34.  Which of the following is the most important contributor to the resonance hybrid of the
benzyl carbocation?

CH2 * CH2 CH2 CH2
A. @ B. q C. ﬁj D. ©/ &
P
D
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35.  What isthe mgjor organic product of the reaction shown?

A Q B, @—Br c @—Br D. @-—Br

36.  What dienophileis used to synthesize the compound shown?

CO2CHs
CO2CHs3
@) @) @) @)
|| | | | ] | |
A. CH30C-C=C-COCH3 B. CH30OC-CH=CH-COCHs

CO2CHs CO2CH3
S OIS ¢
CO2CH3 CO2CH3
37. Which of the following compounds is soluble in concentrated H,SO,, gives no reaction
with either AgNO,/alcohol or Ag(NH;),+, and rapidly decolorizes Br,/CCl,?
A.CH;CH,CH,-Br B.CH,C°CH C.CH;CHCH, D.CH;C°CCH,

I
OH
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38.

39.

40.

Which of the following compoundsis a product of the reaction shown?

CH,
| O, ZnH,0
CHy-CH-CH=CH, ----> ==-mecmeee- > ?
A. CH,=CH-OH
CH, OH

B. CH3-C|H—CLI-CHZOH
@)

C. H—|C|-OH
O

D. H—(|3!H

Which of the following reactions does not occur as shown?

A. CH;-CH=CH, + HBr ----> CH;CHBrCH,

B. CH;-CH=CH, + 2H,0 ----> CH;CHOHCH,OH

@)

C. | s HO H
+ R-C-OOH ---> wmeemev >
H OH
cold. OH® H H
D | + KMnO4 -------mm-meoe- > ’Q‘
HO OH

Which of the compounds shown does not have a plane of symmetry?

cl Cl H
cl
A. o B 4 C D.
¥ H I cl
H Cl Cl 4

269



41.

42.

43.

45.

What is the relationship between the structures shown?

H CHs CHa3 H
CH3 H H CHs3

A. Same compound
B. Enantiomers

C. Diastereomers

D. Structural isomers

What is the configuration of the compound shown?

H Br
\
CH311 ' C—Cii i CH2CH3
4
Br H

A. 2R,3R B. 2R,3S C. 25 3R D. 25 3S

Which of the following compounds has the smallest dipole moment?

H H F H
\ \
A.BF, B.CHF; C. C=C  D. C=C
[\ I\
F F F H

What is the shape of theion :CH;-?

A. Trigona planar

B. Tetrahedral

C. Trigona pyramidal
D. Angular (bent)

What isthe total charge of the species shown?

CH3!\_I:
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