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1-45 (2 points for each; wrong answer will deduct 1 point)

1-3. Consider the reaction below to answer the following 1-3 questions.

1y T
/ / - .
/\]/\ B - “
A B C D
1. The nucleophile in this reaction is?
A A B. B
C. C D. D
E. None of them
2. The electrophile in this reaction is?
A, A B. B
C. C D. D

E. None of them

3. The product that results from 1,4-addition is?

A A B. B
C. C D. D
E. CandD

4. Rank the following compounds from most (1) to least (4) acidic.

NO, NO, NO,

CH,CH,CH)YCH)OH  CHCH,CHCHOH — CHyCH,CH;CH,0H CH3CHCH,CH)OH

A, 1>2>3>4 B. 3>2>1>4
C. 1>2>4>3 D. 3>2>4>]
E. 2>4>1>3

5. Which of these gives mostly the meta product when treated with Brz2/ Fe?

)

oo &
‘o o

(BBBAMED FPBEL)
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6. Which undergoes electrophilic substitution on the ring most rapidly?

7. Which of the following would be the most likely to undergo a nucleophilic aromatic
substitution with hydroxide ion in normal conditions?

a. Benzene

b.  Chlorobenzene

¢.  Benzoic acid

d.  p-Chlorotoluene

e.  24,6-Trinitro-1-chlorobenzene

8. In the reaction of 2-nitrotoluene with bromine in the presence of iron, which of the
products shown below is the most abundant in the mixture?

9. Which compound will reduce C=0 but not C=C (at least not much)?
A. Jones’ Reagent
B.PCC
C. LiAlH4
D. NaBH+
E. Chromic Acid

10. Alkoxymercuration followed by borohydride reduction would be used to produce
A, an alcohol from an alkene.
B. an aldehyde from alcohol.
C. an acid from and alkyne:
D. an ether from an alkene.
E. an alkene from an aryl halide.
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11, Which of the following is not a common reaction of aldehydes?
A. Nucleophilic acyl addition
B. Nucleophilic acyl substitution
C. alpha Substitution
D. Carbonyl condensation
E. Reduction to a ketone

12, In proton NMR, which compound or groups will show a characteristic peak near 10
ppm??
A. Alcohols
B. Aldehydes
C. Ketones
D.C=0
E. Methyi on a carbony!

13. Hemiacetals and acetals are often found in
A. carbohydrates.
B. proteins.
C. fats.
D. oils.
E. DNA.

14. 'What would be the major product of the following reaction at 100°C?
0

i e
cn,—@—c!u + O™ % »

Q
Sy, I, s
b CHy cu-c\
s | ] Gy

1] OH
1) OH
%*@—W.ﬂﬂﬂﬂ, CH;"Q— éH?(cHJ)ﬂ
M v or
Al B.I C.II DIV EV

15. Which is the only one of these compounds which cannot self-condense in the presence of
dilute aqueous alkali?
A. Phenylethanal
B. Propanal
C. 2-Methylpropanal
D. 3-Methylpentanal
E. 2,2-Dimethylpropanal

(@A 0 s ey)
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16. Choose the reagent(s) that would bring about the following reaction:
CHyCH2CHCOOH ———— CH3CHXCH:CH2OH

A. Hy/Ni

B. Li/lig NH;

C. LiAIH[OC(CHs):)s
D. NaBH,;, CH;0H

E. LiAlH,, ether

17. The IR spectrum of a compound exhibits a broad absorption band at 2500-3000 em™ and
a sharp band at 1710 cm-1. Which of these compounds could it be?
A.1-Butanol
B. Propy! acetate
C. Butanoic acid
D. Acetyl chloride
E. Acetic anhydride

18. What is the product of the reaction below?
4

Lo

2 HE )

0 4] [3.4] |
SoMe)
] [l o ]
(1] ¥

O O
N % v
Al B.II

19. What is the structure for J?

d L DEHUELD - J
WP

&) CeHL HBr CHyOH, HO
Ph 0
o &, o™
HO HO
H Ph I - 111
. : L. w

v v
Al B.II C.II DIV EV

C.lI D.IV EV
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20. Which reagent wontljld best serve as the basis for a sémple chemical test to distinguish

between CH3CHCCHZCH3 and CH3CHaCHzCCH3

A. NaOI (l; in NaOH) B. Br/CCly
C. CrO3/H:S04 D. NaHCOs:/Hz0O
E. Ag(NHs);'
21.
o] H
| |
The aldol cyclization of CH3CCHzCHZCHZC=0 produces which of these?
1] H
H
E—c“s CH &l:-o é o o tHy
sfinflegioges
| H
Al B.II C.II DIV EV

22. The aldol reaction of cyclohexanone produces which of these self-condensation products?

GO GO A0
eslies

Al B.II C.II D.IV EV

23. Which reagent would best serve as the basis for a simple chemical test to distinguish between

I il
C—Chy C-CHy
o - J

A. NaOI (I in NaOH) B. Br/CCly
C. CrO3/H2804 D. NaHCO3/H,0
E. Ag(NHs),"

(R @IHAE R H%S)
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24. In a solution of acetic acid (pKa=4.74) adjusted to a pH of 2.74,
A. the ratio of acetate to acetic acid is 10 to 1.
B. the ratio of acetate to acetic acid is 100 to 1.
C. the ratio of acetate to acetic acid is 1000 to 1.
D. the ratio of acetate to acetic acid is 1 to 10.
E. the ratio of acetate to acetic acid is 1 to 100.
Whi

25. ch compound could be subjected to a haloform reaction to produce m-chlorobenzoic acid?
,CH coiﬁ (OH,CH y
cu, L,
@u @a
) v :
Al B.II CcII D.IV E.V

26. Predict the major organic product of the reaction sequence below

. Hot
CH=CH, + KinD, hest ot s »
H,0, OH
O O O
OH O
l i

O Qe

LY v
Al B.II C.II D.IV E.V

27. What is the starting material in the reaction below?

HyC

HyC, CHa MaC  CHs
A. 9H-¢ B.  CH c-<:> c. Heb-chO
Br H Br H

H

D.BandC E. none of the above
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28. In the reaction below, the product would be

NHz"
.
O_‘}_%_O (2 equivaients)
r r
¢ OIS
A E-f:{H B.  HC=CH c o€
O ol
0. O-CEC—O E. nona of the above

29. What i 1s the expected product"

H
S -
CH, CHa ChHy
SELIC A0
DAandB EABandC

of E2 elimination?

CH H wp
N r

A.Ha B.Hb C.Hc D.Hd E.He

order kinetics?

CH;
CH;BI' CH,l
D,

(RE A B Hf L)

30. Which of the labeled protons in compound A is most readily abstracted under conditions

31. Which of the following halides is most reactive in an elimination reaction having first
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32. Determine the product.

+
(b - o 2
OH '
A 8. Oo-cu, c. O\
OCH, OCH,

OH _
D. (I E. none of the above
OCH,

33. What is the product?

Oror oo ——
e 2 O = O
D. <:>—$H E. none of the above

34. Give the IUPAC name for the following compound?

~A

A. 1,2-epoxy-4—-metliylcyclohexane B. 3,4-epoxy-1-methylcyclohexane
C. 1,2-epoxy-3-methylcyclohexane D. None of the choices are cotrect.
E. none of them

35. The reaction below would go via:

RH o -
Ha%)-;o_#_@_% l

Hz b DMF

A. SN; mechanism with inversion B. SN| mechanism with racemic product

C. SN; mechanism with stereoretention D. SN; mechanism with racemic product
E. SN; mechanism with inversion

PRODUCT(S)

36. Give the [UPAC name for the following compound.
"o

A. 3-ethyl-2-methyl-4-heptanol  B. 4-ethyl-6-methyl-5-heptanol
C. 4-cthyl-2-methyl-3-octanol ~ D. 4-ethyl-2-methyl-3-heptanol
E. None of the choices are correct.
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37. Give the [UPAC name for the following compound.
Chis HaCH(CHa)2

CHzGH
Ha
A. (Z)-2,3,6-trimethyl-2-heptene B. (Z)-2,3,6-trimethyl-3-heptene
C. (E)-2,3,6-trimethyl-3-heptene D. (E)-2,3,6-trimethyl-2-heptene
E. (E)-2,4,6-trimethyl-3-heptene

38. Predict the product.

1, BMa
r————
Q 2. Hy OO0

oH oH
oM
H
D. " EAandB

39. A compound M with molecular formula CsHi2 and no triple bonds reacts with Hz2to give a
new compound having molecular formula CsHi4. What can be said about M?

A. M has 3 rings. B. M has 2 rings and 1 = bond.

C.Mhas 1 ringand 2 = bonds. D. M has 3 n bonds.

E. It's impossible to say anything about the structure of M given this data.

40. Predict the product.

.—--Nﬂﬁ.——.—.b
HaO/DMSO

Br OH DMS
O O (X
Br Br Br

D. none of the above

(H&E A A B FAHHL)
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41. Predict the product

&f ér

D. . E.AandB F.CandD

Br
42. Predict the product.

+

0
N
L4

ClLH ¢l H_Cl
Ay B c.
H Ll H H o H

D.AandB E.AandC

43. Determine the product?

I)N.NHz

CHyCH;CHy-CSSCH
3CHCHy Z)CRzCH,l

e SN

n.‘——\_*___\ E. None of these

44 Which of the following i 1s a keto-enol tautomeric pau'?

jozlog O’"‘CI“ oxen

D. Y CH g 0 OH
ologieces
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45, Determine
Hy O~ C——CH, Hy0, H--_-S‘O.‘

/\)lo\ B \i - \J\
" .
D. /“'%%/ﬁ\H E. None of the above

46. 1dentify the unknown compound that has all the following characteristics. (2 points)

Molecular formula: C;sH;40

'HNMR:  singlet, § 2.20 (3H)
singlet, 4 5.08 (1H)
multiplet, 6 7.25 (IOH)

IR spectrum: strong peak at 1720 em’!

47. Identify the unknown compound that has all the following characteristics. (2 points)

Molecular formula: CsHsBr

TH NMR: doublet, 3 2.0 (3H)
quartet,  5.15 (1H)
multiplet, & 7.35 (5H)

48. What distinguishing features would appear in the IR spectra of the following compounds?
(i.e. give approximate absorption range and intensity).
(o]

NN

49, Identify the unknown compound that has all the following characteristics. (2 points)

Molecular formula C10H120.

IR: peak at 1710 cm™

"H NMR: singlet, 6 2.1, 3H
multiplet, & 3.0, 4H
multiplet, & 7.1, SH

50. Which is (are) the least shielded?
o

||
CH3CH2 OCCH3

H D
B C-—""'—




