Chemistry 2321

Test No. 4 Professor M. Pomerantz
OLD TEST QUESTIONS

Select the proper IUPAC name for the compounds shown.

DT
1. HzC—CH-CH- ?H— ?Hz
CH3 CH2_ CH3
a) 2,3-bromo-4-methylheptane d) 2,3-dibromo-4-methylhexane

b) 2,3-bromo-4-methylhexane e) 2,3-dibromo-4-methylheptane
c) 2,3-dibromo-5-ethyl-4-methylpentane

, Q,CI

"“C(CHy)s
a) cis-1-chloro-2-isopropylcyclopentane d) trans-1-tert-butyl-2-chlorocyclopentane
b) trans-1-chloro-2-isopropylcyclopentane €) cis-1-tert-butyl-2-chlorocyclopentane

c) trans-1-isopropyl-2-chlorocyclopentane

Br Cl
3. | |
CH3—CH—CH—(|3H—(\3H2
CH3 CH2_ CH3
a) 2-bromo-3-chloro-4-methylheptane d) 2-bromo-3-chloro-4-propylpentane
b) 2-bromo-3-chloro-4-methylhexane €) 6-bromo-5-chloro-4-methylheptane

c) 2-bromo-3-chloro-5-ethyl-4-methylpentane

. Q/'

““CH(CHa),
a) cis-1-iodo-2-isopropylcyclopentane d) trans-1-isopropyl-2-iodocyclopentane
b) trans-1-iodo-2-isopropylcyclopentane €) trans-1-iodo-2-isobutylcyclopentane

c) cis-1-isopropyl-2-iodocyclopentane

5.  Which of the following is the most stable carbocation?

©)
a) H,C=CH-CH, ® d) HsC—Cll—CHs
® ¢) H,C=CH- clz— CH=CH, CH,
b) HyC—CH—CH, CH, ©)
e H,C=CH-CH-CH,

6. Which of the following is the most stable carbocation?

CH4 CH H H
? Hc—cl:H 9 @ | 3 ® HyC. /clz @ c|: _CHg
= H,c” “=CH, S oY
@ CH-CH—CH HsC (|3H3 CHy
CH3 0 H H
b) H3C—<J(|DZ—CH3 H,c= O~ Cacn

CH, CHs
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7. Inthefreeradical chlorination of 2,3-dimethylbutane the two products shown are formed in equal
amounts. Calculate the relative reactivity of atertiary hydrogen compared to a primary hydrogen.
cl

Cl, I
H3C—?H—|CH—CH3 e H3C_|CH_?H_CH2_C| + H3C_?H_?_CH3
hv
CH3 CHj4 CH3 CHjy CH3 CHj4
a 5:1d) 1:6
by 6:1¢) 3:1
c) 1:5
Given thefollowing reactions:
DMSO
|.  H3C-CH,-CH,—Br + Nal ———> H3C-CH,—CH,—| + NaBr
solvent
H,O
. Br + Nal — &% » I + NaBr
solvent
C,H;OH
1. H3C—CH2—CH2—BI’ + Na| —_— H3C—CH2—CH2—| + NaBr
solvent
CHj CH,
I DMSO |
IV. HC-CH—CH,—Br + Nal ————>» H3;C—CH—CH,—| + NaBr
solvent
C,H;OH
V. HzgC-CH—CH,—Br + Nal ————> H3C—CH—CH,—1 + NaBr
| solvent |
CH, CHj
8. Which of the above isthe fastest reaction?
a | d) 1Iv
b) I e V
c) Il

9.  Which of the above will not occur?

a lonly d) bothl andV
b) 11 only e) all will occur
c) Vonly

10. Which of the following reactionsis significantly faster than the others?
CH,

CH,
| H,0
9 { H-c—on + H —5 @—J:—I + H0

>

CH3 CHs

b) OTEISOH + Her Q_&_Br + H,0

Q

CH, CH,

H,0 |
°) @—CI:—OH + HC —5 @—C—CI + H,0

¢Hs H,0
2
d) @—J:—OH + H,S0, —» C=CH, + H,0

O

e) al have essentially the same rate
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What reagent(s) can be used to carry out the following reactions without major side reactions?

Cl)H Il_%r
11. H;C—CH-CH,—CH,4 »  HiC—CH-CH,-CHjy
a) NaBr/DMSO d) SOClI,
b) Brp/CClg/A €) NBS /DMSO/A
c) PBr3
TN\ — Br
12. U — >
a Bro/CClg/A d) NBS/CCl4/ hv
b) PBrz e) NaBr/DMSO
c) HBr
Br 2 D
13. —_—
a) 1) NaNH,; 2) D,O d) 1) Mg/ Et,0; 2) D,/ Pd/IC
b) 1) KOH/EtOH; 2) D,/ Pd/C e) 1) Mg/ Et,0; 2) D,O

c) 1) KOt-Bu/t-BuOH; 2) D,/ Pd/C

Given the following reactions:

CH, CH,
| H4PO, |
. CHy=C—OH ——— H,C-=C-CH,
CH,
CH
3 C,H5OH ¢Ha
. CHy@=OTs  —— = CHyC-OCxHs
CH, CH,
CH5;COOH
1. H3C-CH=CH-CH,Br Dl g 4 H,C—- CH=CH-CH,0AC + H3C—FH—CH:CH2
OAc
DMF
V. CH;—CH,-OTs + NaCN W CH;—CH,-CN
v o s e EHSCH
. CHj (IJ Br C,H:OH 2%~ 3
CH,
14. An E2reactionis:
a | d Iv
b I e V

c I
15. Reaction(s) which involve carbocations are:

a landll d) I,1land IV
by V e I, lIlandV
¢ I, llandlll
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16. Which of the following reactions, if any, is significantly faster than the others?

C2Hs

a HyC—C—OH + HI
CHj3
T

b) Hsc—cl:——OH + HBr
CoHs
CoHs

|
©) HiC—C—OH + HCl

C|:2H5

d) HSC—CIZ—-OH + H,S0, ——»

CH3

H,0 s
— H3C—(|3—I + H,O
CH,
H,0 fas
— H3C—C‘:—Br + H,0O
CH,
H,0 ,02H5
e H3C—IC—CI + H,O
CH,
H20 H3C\ /CH3

/C:CH + Hzo
HsC

e) dl have essentially the samerate

What isthe major organic product from the following r eactions?

17. (9)-2-iodobutane + NaCN

&
5
|
OIIIIIIIOIIIIIIO
[
T

QI

N

@)
I
w

b) CHp=—

OIIIII

H,CH3

18. 2Li

DMSO
Solvent CHj3
€)  CH,CH, = C—~=H
CH; CN
d) )
"~ H
NC ¥cH,cH,

€) an equal mixtureof band d

Br
Cul
- ?

CH-CH,CH,—Br
$oeme pentane
a) < Culi
2
b)
/Cu Li

CH4CH,CH,

CH,CH,CH,

[
19.  CHy=CHz G—CH(CHy),
Cl

CH,

.

CH3CHZ™ “CH(CH,),
H3C_ _CHj,4
c=c_
CH4y—CHY CH3

b)

—>
d) Q/CHZCHZCHs
/\
€)
CHZCH,CH,  CH,CH,CH,
NaOEt
—>
EtOH
CHs CHg CHy
c) CHy=CH=C € CHy—CHy— C— C—CHj
CH(CHj), I
H OEt
CH,

I
d) CH3_ CHZ_ ?_ CH(CH3)2
OFEt
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CH~CHg
20.  H3C—CH,—CH-CH,-CHg
Br—CH,~CH,

& HyC—CH,—CH-CH,-CHj

CHy~CH,—Br

b) H3C—CH,~CH-CH,-CH,

.CHj
O; KOH
21, T .
- EtOH o
19!
OFEt CH
CHj d)
) @

+ Br, (1mole) ——>

?Hz‘ CH4
€) H3C—CH,- (|:— CH,-CHg
Br
d) al:3.55ratioof biac
e) approximately equal amountsof a, band c

3
3

€) approximately an equal mixtureof cand d

/
i cul H,C=CH
22, CHiCH,Br ——— = % o 27 7

pentane
a) H3C_ CHZ_ CHZ_ CH3

b) H,C- CH—<CH: CH2>2
¢) H,C=CH-Cu-CH,CH,

23. KOt-Bu
—> ?

t-BuOH

d) H2C=CI_|_CU_I_CH2CH3
€ H,C=CH-CH,CH;

Cl
a) %/ 0) >._/ €) approximately equal amountsof aand b

e

Hs§ CHj

24 ‘e —_—— ?

a) H3C C)
@CHg

@CHs

H3C H3C

CH, OFt
ij"'oa + ij"'CHS

50 : 50 mixture

€)
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25. (|:|_|3 HBr
w0
OH
(R)-absolute configuration
CHs 0) CH3 e H ?Hs
I I
Br Br Br
(R)-absolute config. only amost completely racemic amost completely racemic
b) e g f TR
C,H—C H3C—C—CH—®
| I
Br Br
(S)-absolute config. only optically active
Mg CH3;COOH
26. H3C_ CH 2~ I ’
(CHg)0
3 HC=CH, o d) HsC—CHj
b) H3C—CH,-0O—C—-CHj,
g) H3C—CH,-0O-CH,-CH,
C) H3C_ CHZ_ CH2_ CH3
OTs
27. Nal
DMSO
CHj
this absol ute configuration
I
a) °) e) bothband ¢
H,C
| CH, |
b = d) :
;CH3 H,C
28. Given the following E2 elimination reaction:
C,HsONa
CH;CD,CH-CH,CH; — > CH;CD,CH=CH-CH; + CH3;—CD=CH-CH,—CHj;
é:l C,HsOH A B

Theratio of A:B inthe product will be approximately:

a 71 d) only A isformed
b) 1.7 e) only B isformed
c 11
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29. Which of the following isNOT an oxidation?

@ CH, —— CHZOH

Q

Q) CHp=CH, ——= \ £ Ny
d) CH2:CH2 — CHS—CHZ—OH
I|3r Br

|
€) CH,=CH, —> H,G—CH

30. Provide a step-by-step mechanism (show each step separately) for the following reaction.
Ok 8- O
—>
OTs A OH

31. Provide a step-by-step mechanism (show each step separately) for the propagation steps only
for the bromination of propane to give 2-bromopropane.

Br

hv |
H3C_ CHZ_ CH3 + BI’2 _— H3C_C|_|_ CH3

Show step-by-step (include reagents and solvents/conditions where crucia) how you would convert the
compound given to the product shown. Y ou can use any stable organic molecules containing ONE or

TWO carbon atomsin addition to the starting compound, any inorganic reagents and any solvents.
Writeclearly and THINK!!! Remember not to use reactions which give large amounts of undesired
side products.

?
32. HsG—CH,—OH — > _ H3G—CH=CH,

(|:H3 f) ?H3
33. CH3_ ?_ CH3 - CHS_ |C_ CH3

H CHZ_ CI

?
34, H3C— CH3 » CH3_ CH:CHZ
R CHg

35 — ar



