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Chemistry 234
Exam 2 (Blue)

Summer 2018

[nstructions: The first 14 questions of this exam should be answered on the provided Scantron. You
must use a pencil for filling in the Scantron sheet. Ensure all erasures are complete. Any questions left
blank will be marked incorrect. Answer the remaining questions on the exam itself. Show all work and

provide complete explanations.

Please write your name on:
¢ The first page (Exam Cover Page)
e The second page (Grading Page)
e The Scantron Sheet - Circle your Last Name

Please bubble in your WVU Student ID Number on your Scantron sheet.
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Diazonium lon Displacement Reactions

H,O —> Ar—OH CuCN —> Ar—CN

Ar—r?lEN . CuNO, —> Ar—NO, HsPO, —> Ar—H
C,@ CuBr —> Ar—Br CuCl —> Ar—Cl
KI — Ar—| HBF4 —>» Ar—F
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Multiple-Choice

Choose the best answer for each of the following questions. Record each answer on your Scantron
sheet. Additionally, circle/write each answer on your exam. (2 points each)

1. Which of the following reagents can successfully carry out the transformation shown below. Bubble

in the letters for all that apply.

0 0]
oy o oy
1.DIBAL-H  1.NaBH, 1. LAH
Na,Cra07 78 °C CHZOH 2. H,0
2504 2. H,0 2. H,CrO, 3. PCC

a ) c @

2. Ifthe following molecule is subjected to a sodium borohydride reduction, which functional group
would get reduced?

3. Which of the following correctly has the molecules ranked from lowest boiling point to highest
boiling point?
_~_OH ~~_0OH O 0”7
| 1l 1] v

a. II<II<I<IV

b. H<II<IV<I o<V <1 <l
c. Mi<II<IV<I

@ [MI<IV<I<II
e. None of the above

4. Select the appropriate reagent to accomplish the following transformation.

of — O

1. NaOCHQCHS 1. NaOH HQSO4 H*
2, HyO* 2. HyO* HOCH,CH, H,0

a b D) d
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5. What is the major product of the following reaction?

E>_/<° 1, LAIH, O7<OH
O_ 2. D30+ D J—

: oD
DD
a c

OA
0L OA
; ®

6. Which of the following molecules do you expect to be water soluble? Bubble in the letters for all
that apply! IZC—

0—
scC NH,
LN NRG
Towe (T 5= o g
2 \RG
: ® : @

7. Which one of the following is the least stable?
® ®
SANGH
; ™
8. What is the common name for the molecule shown below?

Bopgl ‘T ‘l< Ferk-buy]

a. tert-butyl ether

ﬁ tert-butyl propyl ether
c. ethyl tert-butyl ether

d. ethyl isopropyl ether

e. none of the above

9. Which reaction below would require the use of a protecting group to be carried out successfully?

OH
_HoCrO, _TLAH HO OH
[ > < 2. HQO [ > <
1.PhLi II of these reactions require a protecting group
e HQO e. None of these reactions require a protecting group
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10. What is/are the major product(s) for the following reaction. Bubble in the letters for all that abply.

_HNO5

(-» =2 O,N
. O
0, ¢
NO
11. Which of the following compounds can be further oxidized by H2CrO4? Bubble in the letters for all
that apply.

~~OH )OI\/ O(OH Hj)\/
@ b c ®

12. What is/are the major product(s) for the following reaction. Bubble in the letters for all that apply.

BT

d

d

13. Which one of the following compounds is the most acidic?
1 OH i OH
/@)LOH /©/ @/koH /©/
N HoN
H,N O O,N 2
b ©) d

14. Which one of the following is the least reactive?

@ ,\ -

c)m._r
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Completion Section: Answer the remaining questions on the exam itself. Read the questions carefully
and provide complete explanations.

15. Provide the IUPAC name for each compound shown below. (3 points each)

a 0y Ay OH | wrony &
Brn - wany Ase order \/K/\/
B 3 " spelliag H Coneed

]
d-clibeomng -3-vied clohexons|  (o-edhoxy-3-hexano| * Comedd peren
d moﬂg me Mm&mﬂ cmoJ va l P

+ 4 +| 1 \qc_?fo-ﬂ 2-o0

16. Draw a representative structure f(c)?o each of‘he following. (1 point each)

— @ P &) | © @
i S N

benzyne furan vinyl alcohol a,B-unsaturated aldehyde

17. Predict the product(s) for each of the following reactions. Then, indicate the mechanism that is
operative. (3 points each)

a) F NaocH,  "EC 2 EAS
\QNO — . \©\N°Z ®ddition-EIimination

2 c. Benzyne

b) a. EAS

Br NaOH H
! = b. Addition-Elimination
Hgo ( 7
(c)Benzyne

Heat @ @ @

18. Design a reasonable synthesis for the para-disubstituted benzene shown below starting with
aniline. Your synthesis should be free of undesired isomers. (5 points)

R e A S
O HO,S <« 0) 2

(@) o] @ L)Ogs
LA T Neno,, e |

N } NNZ
=0 R 7
@M\‘ \&_So..‘ /(/7’ 0 2o s

TOS @)

-2 { rasents e conecd, bA orcles
B W\nssgd A
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19. Predict the major organic product(s) for each reaction below.

(2 points each)
) /\)?\OH '12;.};:‘:7':—‘L s O% g /\/\@-@
b, OH 1o F éﬁ -Lr o m /“fé.)dﬁ 'é::oco/na
O Pyridine ShereschemSi2 E/ cham.
T s Qe LA
& OH oy

d. (0] 1. EtZCuL| )\/U\ NaBH,4
AN, 2o H ChaOH

H
e. M PCC ﬂ\/\?\@ 1. CHgli M @
2. H0
_0sO, _
o B e

20.Show the complete electron pushing mechanism for the following reaction. (5 points)

H@ OEt

l EtOH OH
L H

&’”@ b 5,0,4

e QL Sie

21. The following reaction does not proceed as written. Explain the problem and provide a suitable
synthetic alternative to prepare the desired product from the given starting material. (4 points)

0 1. PhMgBr 0 T (e ol 1 il Ode 2% 4
T 700 - Ay ) Grizoarel eegent Lo )@
W eskr fo e a 20 aleokdl.

—
:

Allrnobve RLovte:

DHDIBAL-H o H™h MsS -
O -°C > ————% )\ /L\\PV\
N -T R TTIPS Ay o

@ \/d(-'d 0’ fonalve AT Exam 2 Blue - Page 7 of 8
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22. Predict the product and provide the complete electron pushing mechanism for the following

reaction. (5 points)

) 1.CO, @ prduwct
Ho-Mger e A o~ph

e
Nsc-’\up & e A= T Ped

. &) sie

23. Provide the best set of starting materials to prepare the following ether via the Williamson Ether

Synthesis. (3 points) @ -2
Sor a
o/ oW @ Y Y
24.Provide the missing reagents for each transformation shown below. (8 points)
lor
)\/gi - PBrS@ { mj\/gi “E:Lf?r J\/k
2 N e 2. NaCA) Q
or OO o«
Pw3f Fﬁ‘r‘
@ |
WMCPRA |
m!
/k/\ - )\?>\
25. Show the complete electron pushing mechanism for the following reaction. (4 points)
e ﬂ/\A
2 H+ pn 1> OH 6—““ no HG)
VN
P> )
L -
@WSL‘) w Ph
S S8
sl dD<te S
26.Bonus: Provide the missing reagents. (+3 points)
= o
8 %2 OH @ é
5 5 WD [&Br
On
\\‘V accep! any qu& Exam 2 Blue - Page 8 of 8
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