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1-50 (2 points for each; wrong answer will deduct 1point)

1. What is the name of the comﬁound shown?

H
OH

H
Cl
A. trans-4-chlorocyclohexanol
B. cis-4-chlorocyclohexanol
C. trans-1-chloro-4-cyclohexanol
D. cis-1-chloro-4-cyclohexanol

2. Which of the alkenes shown has the greatest heat of combustion?

A. CH;=CHCH2CH,CH: B. (CH3)2C=CHCH3z
C. CHy; H D. CH'{ (H;CH;
Vo
(=C : C -C
T \
H CH;CHa H H

3. What is the name of the compound shown?

A. 2-bromobicyclo[4.2.2]decane
B. 3-bromobicyclo{4.2.2]decane
C. 7-bromobicyclo[4.2.2]decane
D. 8-bromobicyclo{4.2.2]decane

4. What is the most important reason for the fact that cyclohexane is the most stable of the
cycloalkanes of twelve carbons or less?

A. There is eclipsing along two of the carbon-carbon bonds in the boat conformation.

B. There is eclipsing along four of the carbon-carbon bonds in the chair conformation.

C. Both torsional and bond angle strain are minimized in the chair conformation.

D. Both torsional and bond angle strain are minimized in the boat conformation.

5. What is the relationship between the compounds shown?

H:H CZ’]:CI

Cl Cl H H

A. Same compound B. Enantiomers C. Diastereomers D. Structural isomers
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6. Which of the following sequences can be used to make

H2S8Ca CHz212
A D) om HE2EO _ _gHatz
heat 2 Cha }
KOH CHz=212
B. O— T3 & R -
heat Z( Q)

H2804 CHCIls
FRY mmm e I i e i e e e S
KOC(CH3 )

heat
KO CHCl3
. 3
heat KOC{CH:3)A

7. An unknown alkene was subjected to ozonolysis, and the product of the reaction was the
compound shown. What is the structure of the unknown?
O CH;y O

| I [
CHLyCCH,CHCHACCH;

CHa
CHs3 CH?
A D CH: B-. cHy ©- CcHy D-. :@
CH3 CH:
CH>

8. Which of the following sequences gives cyclohexane from cyclohexanol‘?
A. KOH, alcohol, heat; then Zn, HCl

B. Zn, HCI; then H2, Pd

C. Hz, Ni; then H2504, heat

D. H2804, heat; then Hz, Pt

9, What are the bases in the reaction shown?

O- OH + NHz- = O—o-— + NH3

I I 11
A.landIl B.landlV  C.Handlll  D.MandIV

10. Which of the SN2 reactions below is the FASTEST?

A. CH:Br + HC=(C- --> CH;C=CH + Br-

'B. CH;3Br + HC=CH ---» CH;C=CH + HBr

C. CH;CH:Br + HC=C- ---> CH3CH,C=CH + Br-
D. CHxCH3;Br + HC=CH ---> CH:CHC=CH + HBr
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11.
Rate data for the reaction shown Run Rel.
is given in the table at right. no. [CHAaCHA1] [CH3O-] Rate
What is the mechanism of this
reaction? 1 0.01 0.01 1

2z 0.02 0.01 2

3 0.01 0.02 2

CH3CHal + CH:O- - CHiCH:OCH; + I-

A.Sn] B.Sp2 C.El D.E2

12. Which of the following is a sigma (o) bonding orbital? Nuclei are indicated by solid dots,
and the signs of the wave functions are shown.

SIS TS5 B (D

13. What is the structure of the compound having the formula C10H14 and the following proton

NMR spectrum data? 3 7.1 ppm, multiplet, 4 H
6 2.8 ppm, septet, 1 H

8 2.3 ppm, singlet, 3 H
5 1.2 ppm, doublet, 6 H

A Q{ > Q\
14. Which of the following functional groups is present in all polypeptides?
A. Alcohol  B. Carboxylicacid  C. Amine D. Amide

15. What is the major organic product of the reaction shown?
.

(o} .
- .
(%) (]
' L] [
«<r
[ 4N L3,
< <
< (&)
[ )
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16. What is the major organic product expected from the following reaction?

CH,Cl
AlCl
cue s () A

Q—G B. Clia-(:i

c CH; CH,;
s cgneane
Cl

17. Which of the following statements about the relative stabilities of the structures shown is true?

e

A. T has more torsmnal strain.
B. I has more steric strain.

C. I has more torsional strain.
D. II has more steric strain.

18. Which of the following terms does NOT describe the carbohydrate shown?
CHO '

HO—1—H
He——O0OH

CH,OH
A. L sugar B. Reducing sugar  C. Aldose D. Tetrose

19. Which of the following compounds will react the SLOWEST with Cl2/FeCls?

A @ B ©_Br c ©_oc33 D.
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20. Which of the following compounds gives the SLOWEST SN1 reaction?

A. CH2CHz3 B. <:>*(|?HCH3

Br Br
CH2CH3

C. CH2CH2Br D.
Br

21. What is the product of the following sequence of reactions?

O < - - .
MNaOCaFis CgHsCH BT HO ™
CHO - Teal

OCHLCH,

O )
C G Hg
OC.Hs

CH>CxH s

L® O
. )K(u\ L. /LL/\C‘»(. Hs

>
®
0 %G

OH
CH2CgHs
22. What is the dominant form of cysteine (shown below) at pH = 9?
O

pKa = ‘I‘(?.S H;N pKa = 1.7

(conj. acid) OB
CH,SH pKa= 8.3

QO
- X H,N HN
A HaN O° B HiN : 09 o 00 D 3 Q@
CH-SH CHaSH CH,$@ CH8 @

23, What is the product of the reaction shown?

i
bzo " HOCH,CH;CHyOH —»=
[¢) 0 OH
SO 0D IO o

(FRBAAE KRRELS)
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24. Compound X has the molecular formula C10H120. The IR spectrum of X has a strong
band near 1710 ¢cm-1. Compound X forms a phenyhydrazone, but gives a negative Tollens’
test and a positive iodoform test. What is the structure of the compound?

O
i
CH,-CH ;-C-CH 3 CH=CH-CH-CH;
A B. |
. OH
O O
1 I
c. @ CH.-C-CH»-CH; D. @rC‘H 2CH-C-H

CH;
25, What is the final organic product of the following reaction sequence?

@—(FH; Mg (1) o/ - H,Cro, ’

—J-
Br  ether (2) H;0%
O O
A i B | I
- C)— C—OH <:>—C142Q}12C\0 -

O
Il

| P g
C @-—c:.{—lz-o-crﬂzcﬁ.on D. C)—cm—c OH

26. What is the structure of the most stable enol form of the compound shown?
O O

OH OH

o OH  OH o OH o
A AA T A AN AN

27. Consider the reaction (CH3)2CHI + CH30H ---> (CH3)2CHOCHS3 + HI. What is the
mechanism of the reaction? Use the following data table
[(CH3)2CHI] [CH30H] 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

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

A.L,/NaOH B.CrO,/H,80, C.Br/CCl D.Bry/H,0
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29, What is the most stable conformation of cis-3-tert-butyl-1-methylcyclohexane?

A. The methyl group is axial and the ferr-butyl group is equatorial.
B. The terr-butyl group 1s axial and the methyl group 1s equatorial.
C. Both groups are axial.

D. Both groups are equatorial,

30. What is the product of the reaction sequence shown?

Cl Sn  NaNQ2 H3PO:2
@- NO2 - > o> P
FeClz HClI HCLO

A, @N‘Oz B. @—cx C. @N()z D. CII—@NO:

NH:z
31. How many signals are present in the proton nmr spectrum of the compound shown?
(Neglect signal splitting).

e

CHa

A1 B.2 C.3 D.4
32. What dienophile is used to synthesize the compound shown?

N CO2CH3
CO2CH3

0_7 X T
A, CHy3OC-C=C-COCH?3 B. CH3OC-CH=CH-COCH3
COz2CHa CO2CH3
« . > I
O20CH?> CO2CHs3

33. What is the relanonshlp between the compounds shown?

CI—Iz CH*;
CH CH3

A. Same cornpound

B. Diastereomers

C. Enantiomers

D. Structural (constitutional) isomers

(ﬁﬁ%ﬁﬂﬂ.ﬁ#ﬁﬁﬁﬂié)
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34. What is the configuration of the compound shown?
H Br

CHs3 1 SC T CH2CHSs
, S
Br H
A.2R, 3R B. 2R, 38 C.25,3R D.2§5,38

35. Which of the following compounds will decolorize Br2 in CCl4a?
H

@ IDC

B.
36. What is the ma_)or orgamc product of the followmg reactmn‘?

Mg OH
HO ——p—11 4 NaBH ,  ———e—
HO—4+—H
— OH
CH , OH
OO CHZOH COOH CHO
+H ——t— 31 H— OH H— . OH H— —OH
HO v HO —4—F D el b S L PEE P X |
——ee H HO —F—H H¢ ——p——H HO —f— H
H— O H — OH +H—— O +H —f—OH
CH 2OR CH20H COOH CHO
> D.
A B. . ‘
37. What is the IUPAC name of the compound shown?
H2
Br
L

A. 1-chloro-2-bromo-4-anisole
B. 3-bromo-4-chloroanisole
C. 1-bromo-2-chloro-5-aniline
D. 3-bromo-4-chloroaniline

38. What is the major product of the following reaction?
CHaCH=CHCHs: + CH;=CH-CH=CH; - = 2

D. "N
CH2
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39, What is the final product of the reaction sequence shown?
O

' i
(CeHs)3P CoHsLi CoeHsCCH3

CHa CoH=s Ol
| | |
A, CoHsC=CHz:z B. CasHsC-CHa C. CeHsCH=CHCH3 DI CosHsC-CHa

| |
CHa CHa

40. Which of the following statements about pyridine is NOT true?

A. Pyridine is an aromatic compound.

B. All of the atoms that make up the pyridine molecule lie in the same plane.

C. Pyridine is a weak base because it would become nonaromatic if it accepted a proton.
D. Pyridine has a cyclic pi system.

41. Nucleophiles attack the carbonyl carbons of aldehydes and ketones because:
A. the a hydrogens of aldehydes and ketones are relatively acidic. '

B. the carbonyl carbon is the positive end of a dipole.

C. the carbony! carbon does not have a good leaving group bonded to it.

D. the carbonyl carbon is the negative end of a dipole.

42. A compound having the formula CoHsBrO gives an IR spectrum containing a peak near
1680 cm-1. Its proton nmr spectrum follows: doublet, 8 1.0, 3H
quartet, 5 5.3, 1H

multiplet, 5 7.5, 3H
multiplet, & 8.0, 2H
What is the structure of this unknown?
O O _
[ ] | 1|
A.@— C:(_jt.},-l CH3 B. @— (:C:'Hz(l‘i"Hz
' Br Br
O O

| | ]
<. Br @— CICHECT.H:’\ D. CHa -—@- CCH2Br

43. How many chiral centers do the drug cortisone have?

COwp
AW

(W& AEE RBXES)
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44-48, Deduce the structure for each of the following compounds from the given "H-NMR
spectra.

44. C¢Hy4: 50.84d, 12H; 1.4 sept, 2H

45.C:H,Cls: 84.52¢, 1H, 6.074d,2H
46. C;HsCly:  §2.30s, 3H; 4.02s,2H

47. CiHeCl: 6225, 3H; 41d,2H; 571, 1H
48.C;HBrO: 62118, 3H,  2.62t,2H; 3.801, 2H

49-50. Please provide the necessary steps in detail.
49,

0
Prepare O C—0 O starting from bromocyclopentane.

50.

Prepare starting from benzene and acetic acid.




