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1) Identify the condition(s) that will not work for the following reaction.
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A) CH3CH>CH2OH, Hp504
B)
f’
1. ﬂﬁx + .""'}"'.“:13
CHEL»H Cl
2. H, P&C

C) CH3CHpCHCl + AICK

D)
?’
1. - 5101,
CH: CH: ol
Z. ZniHg: HTL heat
E)
ﬁ
1. C + 41T
CHCH Cl

5 H.NNH.. KOH. heat

2) Give the product of the reaction.

1. PC,
e

- H‘OH 2. Z2iCH- MR

(y——C)

CH; CH-
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CH-
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CH-.CH: ]
"
D)
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CH:CH- [
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3) Consider the following experimental data for the rate of the reaction given below:

heat +-
(CH3) 3CI + CH30H ~ > (CHa)pC=—CHp» + CH30Hz + 1
Experiment #1 | [Alkyl Halide] Rate
001 i
02 601 z
3 0.01 0.02 1 |
What is the mechanism for the reaction?
A) first order, SN1
B) first order, El
C) first order, E2
D) first order, SN2

E) none of the above

4) Give the major product for the following reaction.

Pﬁﬁ
(CH,1.CHCH.CH,OH —— =

A)
CH.CH,CH.CH.COH

E) no reaction
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5) What is the major product of the following reaction?

O OH
O (e
RO ORLIPN.
()Z—DH

OF
A1 B) IT C) I D) IV E)V

6) Identify the major organic product of the following sequence.

O
1. By, (1 eq). H (cat.)

2. HO A

A) 2-cyclohexenone

B) 4-bromocyclohexanone
C) 3-bromocyclohexanone
D) 4-hydroxycyclohexanone
E) 3-hydroxycyclohexanone



BB EE 101 R I TP AR5 o

45 T2 BRI %1(0522)
BH4H (rFERELBLH

REAER{EEE P EES 2204
15 HE5H

7) How would you accomplish the following conversion?

O O
C=N
?
—

A) HBr; NaC=N

B) H+/H20; HC=N

C) ~-OH/NaC=N

D) Bro/H+, H2O; NaC=N
E) LiAlH4; HC=N; KMnO4

8) Which of the following compounds has the most stable enol tautomer?
A)
CH3C—COH

| ]
O O
B)
CH3C—CCH3

| 1]
0 O
C)
CH3CCH3

|
0
D)
CH3CCH,CCH3

Il
O O
E)
CH3CH

O
9) Give the major product for the following reaction.

CH,

HBr
CH;— ——(IZ:HCHE —_— el

|
I
CH, OH
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B)
\CHS
CH_.;—<|3—-(|:HCH,
H  CH.Br
C)
L"-‘-'-l-;
CI43——(|Z,‘-—t|Z:HCH3
Br CH,
D)
t‘::H -Br
CH;
E)
<|3H;
CH- (|3 (l.?HCH
CH. Br

10) Which of the sequences works best to accomplish the following conversion?

OH
/|\/ CHO —_—™ /]\/l\/ NH;

A) 1. NaNH? 2. H30+
B) 1. NaCN, HC1 2. Hp, Pt

C) 1. H)NNH?2, H+ 2. H30+
D) 1. NH3, H+ 2. Hp, Pt
E) 1. H)NCHMgBr 2. H3O+
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11) Which of the following reactions can be used to prepare

OH

|
CH30H20—© 7

L. CchHgg—OCHg .

2. H,0®
I [
- CHCH,C —
2. H;0®

B)]I

@ @ 1. CH3CH2M@T
2 H,0°
C) m

D) B and C
E)A,Band C

12) Identify the best product for the reaction.

NH»

1. NaNQ,, HCL 0+C
i ——————————

2. CuCN
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13) Give the structure of a compound that has a formula of CgH11N and has signals in

the 13C NMR spectrum at 25.9 ppm (CH3), 51.1 ppm (CH), 125.9 ppm (CH), 126.6
ppm (CH), 128.3 ppm (CH), and 148.5 ppm (C).

A)
: NH__

B)
NH;

C)

MNH;

D)
NH-

E)

I{H
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14) What is the product of the following reaction?

L _/
IV, .
/__’ \ CH}{(‘)} HOCH,CH,CH,— C,
.CH,OH
CH3CHCH3—/_> O
CH;CHy
| £ =\
m. HOCH;CH;M
A)l B) II C) III D) IV E)V
15) An increase in conjugation is correlated with ____in the energy of the LUMO,
_ in the energy of the HOMO, and n lmax.

A) a decrease, an increase, an increase
B) an increase, a decrease, a decrease
C) an increase, an increase, a decrease
D) a decrease, an increase, a decrease
E) an increase, a decrease, an increase

2Ry AL O%{% HH (No. 16-25) SBIEE EEEE
2532

16) Draw all likely alkene products in the following reaction and circle the product
you expect to predominate.

Br

7 (CH.).CO™ K7
ICHj - 343 :
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17) Which C—N bond below is shorter, I or II? Explain.
O

CH
CI_TH\';‘./' 3
/ CH:,\

18) Provide a detailed, stepwise mechanism for the following reaction.

F OCH-

NO» l NO?
+ -OCHz —» Q/ + F
NO»

19) Provide the major organic product(s) of the reaction below.

3 A ———————
CHj FeBray

20) Provide the systematic name of the compound below.

O

NQO»

Cl

21) Give the best product for the following reaction.

1. CH,CI, AiCl,

2. NBS, peroxide, heat
_

3. NaCN

4. Ha., Pd

22) Draw the three major resonance structures of the carbocation intermediate in the
reaction of acetophenone with HNO3/H2504 to yield o-nitroacetophenone. Circle

the resonance form which is less stable than the other two.
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23) Provide the major organic product of the reaction below.

G

'$: {_C H 3CH;C H:CH:};;SI’I _— =
THF
ar

24) An unknown compound, C3H5Cl3, gave the following proton NMR data:

Doublet at 1.70 ppm (3H)

Multiplet at 4.32 ppm (1H)

Doublet at 5.85 ppm (1H)
What is the structure of the compound?

25) Which of the following terms best describes the pair of compounds shown:

enantiomers, diastereomers, or the same compound?

CH-,
@_.Nc&
Q-”:C|
CH3
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26) Please provide the structure of the major product for each of the foliowing reactions, and include

stereochemistry where appropriate (24 43, &/ & 3 93).
(a)

HO

NHCO,CH,

(b)
OH H,SO,

<

CH=CH,

(¢)

H Chs
| CH,SH, H,SO,
('3———OH —_— .
CH,

(d)
HO NH2 Excess CH3|
\ / Ag,0, H,0
H,C —CH,

heat
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(e)

X N Na,Cr, O,
| P | H,SO,, heat
N CH,
H
CH,COOH
(CH,C0),0
A
COOH
(2)
o)
H.C CH, O
| KOH, CH,OH
+ CH,CHCCH, X

(h)
0 —
e
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27) Please propose a step-by-step reaction mechanism for the following reactions (14 47)

(a)

OH
2 + HN HCO——-—- + co,+ RCHO + 3H,0
O

(b)

O O H.C
” I 1 CH.MgBr 3

0
CH,CCH,CH,COCH,CH, ><f + CH,CH,OH
2. A0+ H.C

3

28) Three isomeric ketones with the molecular formula C-H;4;O are converted into heptanes by
Clemmensen reduction. Compound A gives a single product on Baeyer-Villiger oxidation;
Compound B gives two different products in very different yields; Compound C gives two different
products in virtually a 1:1 ratio. Please identify A, B and C. (4 57")

29) cis-1-Bromo-2-tert-butylcyclohexane and frans-1-bromo-2-tert-butylcyclohexane both react with
sodium ethoxide in ethanol to give 1-tert-butylcyclohexane. The cis 1somer reacts much more

rapidly than the frans isomer. Please explain this observation. (4 53)

30) Phosgene (COCl,) is known as a poison gas. Please give product that would be formed form the

reaction of phosgene with the following reagents:

1. one equivalent of methanol. (1 43)
2. excess methanol (1 47)

3. one equivalent of ethanol followed by one equivalent of methylamine. (2 473)



