Name: A NSw-er thj

Last First MI
Chemistry 233
Exam 3
Spring 2018 Dr.]. Osbourn

Instructions: The first 15 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)
* The second page (Grading Page)
* The Scantron Sheet - Circle your Last Name

Please correctly bubble in your WVU Student ID Number on your Scantron.
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69 | 9.01 1081 | 1201 | 1a01 | 1600 | 1900 | 20.8
1 12 13 14 1 16 7 18
Na | Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
2299 | 2431 | WB__ VB VB VIB__ VIB ViIg B 1B | 2698 | 28.00 | 3097 | 3207 [ 3545 | 3995
19 20 21 2 23 24 25 26 27 28 29 30 31 32 EY] ) 33 36
K Ca | Sc Ti Vv Cr | Mn | Fe Co | Ni | Cu| Zn | Ga | Ge | As Se Br | Kr
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Multiple Choice
Choose the one best answer for each of the following questions. Using a pencil, record this answer
on the provided Scantron sheet. (2 points each)

1. The reaction shown below would produce how many and what kind of different major products?

J 7
Ph HCI L Ph 3 i Cf Vi a
Mcr\&o\m\'koxl AdO!f)

a. 2 - apair of enantiomers
(b 2 - a pair of diastereomers
¢. 4 -two pairs of enantiomers
d. 3 -apair of diastereomers and a constitutional isomer
e. 4 -two different pairs of diastereomers

2. How many unsaturations are in a compound with the molecular formula CsH11NOBr2?

a. One #H HX

b. Two 2( Q42 -N-2 4+ _ \"4—\\-1“:9_”3
@Three 2 h 2 2 -

d. Four

e. Five

3. Alkenelhas_Z _configuration and alkene Il has _E configuration.

e Br ®r &g
Zant =
* B’ =
Alkene | Alkenell

~

~

N
N N

@r =
N

:

ich compound shown below will undergo hydrogenation (Hz, Pd/C) at the fastest rate?

LY leqst subshiured

The alkenes
on° - will all undergo Aoukle bond
N\ 1o Yetea hydrogenation
\ o at an equal rate

@ b c d
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5. Which of the following correctly describes an optically inactive solution?

a. Aracemic mixture
b. A solution of an achiral molecule
c. A 1:1 mixture of enantiomers.
d. Bothaandc
@ a, b, and c all describe an optically inactive solution

6. What is the degree of unsaturation in the following molecule?

0
@&0
N
H

a. Four
b. Five
@ Seven
d. Eight
e. None of the above

7. The reaction represented by the following reaction coordinate has 1 intermediate(s).

A

§MI

£

Rxn Progress

b

c. three
d. four
e. five

8. The molecule shown below has _Z. chiral centers and 3 stereocenters.

Br  —l\veocenter

B %‘/ o b oot a Cral Cenker
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9. Which reaction has the largest activation energy?

A A A
o t ol =
Rxn Progress Rxn Progress Rxn Progress
a (b) c

10. Which alkene in the molecule below is the most stable?
B & o LY Hhe most Sobshitked,
a
’“a: CEI I

For questions 11-15, choose the correct reagent from the reagent bank to accomplish each
transformation. You may only use each reagent once. Some answers will require you to bubble in
two letters (i.e. if you choose “Hz, Pd/C” you would bubble in both a and b).

A@/ 11 Ad:OCHs Reagent Bank
—_— + en
ae Br H,>SO, H,SO, Hy
H20 CHZOH | Lindlar Cat.
H \ a b c
ﬁ/ 12 > +en
be OH Ho
HBr Bro Pd/C
d e ab
e o
—_— + en
ab HBr Br, Br,
CH,OH H,0 CH4OH
ac ad ae
OH
14 :
—_— +
a en 1. BHy
NaOH 2. NaOH
H;0 mCPBA H20,
bc bd be
15 wBr
—— e + en
(&
Br
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Completion Section
Answer the remaining questions in the spaces provided. Show all work and provide complete

explanations.

16. Provide the IUPAC systematic name or draw the structure for each molecule below.
(2 points each)

2

(a) rz! ) 3

b 4z N
- = -0 -Er Wisshng 4
i s @ nat s 1 O.§

r 1
S- i'aapropjl- \—bepj}%dmpcn-‘ ene
@Cpmd subslitvents @D Conrecd 3

J -1 )
T bromo- 8.8 -dimedhyl - 113-nonadiyne
or noﬁd-’,%-d.'ync

(¢) (Z)-6-cyclopropyl-6-octen-2-yne (d) (E)-6-methyl-1,3,5-heptatriene (‘
£ —Conlisg
= @Cnmc)f
= 0’ N\/k .3 +n.tM it
@Comd Z- Zacacd ' Myl Conveod
Conlits

17. Using the templates provided, convert the molecule in the box to a Fischer projection. Then

draw the enantiomer and a diastereomer of this molecule. (2 points each)
T ey massed up @, bul chuw a C'g“’;‘;/{
a) Fischer Projection b) Enantiomer of “a” c) Dla%%reér‘ﬁé\?‘{ “ ‘\ e
of the molecule 2 )L

e, B @ % @ % %k @

-
HO'S, o=l H——on o H
K Be—t+—F F—T8 F—18
J% N g CH,CHj \ CH.CH,4 /‘ CH,CHj4 d)
W' F eny Z Sroues Swi

18. Draw the tautomer for the following enol then show the mechanism for tautomerization by \“:d“ 3‘4"‘
a dias

drawing the intermediate structures and curved arrows to show electron flow. (6 points)

O
OH
Ay = VU\H Define tautomers: (1 point)
oroN ® @ CDnSl"\*u‘l‘mna,‘ iISoMmess @
TH26:\® s Thal exisd o
(;6“\ @o‘llf qwilibiiom

%H - \)l\l_\

H @D an
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19. Predict the major organic product(s) for each reaction shown below. For reactions indicated
with an asterisk (*), be sure to include stereochemistry. If the reaction produces a racemic
mixture, you only need to draw one enantiomer. (2 points each)

Ph—=—

@

H, GD 1. BHyTHF OH
Lindlar Cat. h 7/ T 2. NaOH, H202' Ph /\/ 0
-1 B
H,SO both diasl.
e /'5,’/\ ! /K%D\ P
"O/\ K
< o/\
Br
Br, Q‘:*’SQH # only reed o dro}w ong
H,O of duwe vnenlvomers
T
HB _C
(1 eqlrJiv) -1 ‘ﬁ’r @
E-alkeg, B
8 -1 £ weuns/
Na Bra 2 Io Stueschon
NHj, -78 °C I—&acns “B. 1Tn
1. BHyTHF O OH
2 NaOH, H,0, Ph A~ @ ~| "‘:)P P\’l/\\'/

20. a. Predict the product for the reaction; b. Draw the intermediates; ¢. Draw in curved arrows to
show electron flow in each step, d. Label the pattern of electron flow for each step, and e.
Complete the reaction coordinate. Label SM, 11, 12, and P in your energy diagram. (13 points)

SM

God

H-CI

A\
Ao

e- flow pattern

@,

e

Yoo

e A @ ' Sep=RD>
Step 1= RBS
HCI Q[_\ @ ‘ ep
P S T =
_J S
wl < @ T2
SN I g
hen T
Cerbocation iDC‘m‘“ J _f P _"in
Carrensema = Sm.

"

: Reaction Progress

- flow patt o .

e Paem_; __z '( "\L)O Inl
Checklist: not shawn

@ O Draw product & intermediates -2 ,-r

(1 Draw in curved e- flow arrows
U Label e- flow patterns in each step ':C\ erlz
[0 Sketch the reaction coordinate 1S lower~

WM e P
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21. Explain why we see the following trend in carbocation stability. (5 points)
Note: Stating “a primary cation is more stable than a methyl cation” is not an explanation!

) ® H o
CH3 < H30"CH2 < HQC/’C\CHQ @\ Th"s CQJ’*bDCQ‘(’\‘Dh \S S'la'h\'\md
TC ,\\,\0) dood More Subsiubed bj T Sonence

antion hypercon). ﬁc‘ﬂ‘s’) s S\_Qbi“mdz d2 Manbsning o Shewing

e @ 1C A ,j chowu3al:\oq @ -Gr O TSonencg

Jatk abevi e~ u ?al‘“b /\} 3 D Slabilizadiso
Loa {om B e Con} .

G PR e,

22. Draw the expected rearrangement product for each carbocation shown below. (2 points each)

@2

23. Starting with acetylene, how could you synthesize cis-2-pentene? You can simply list the sequence
of required reactions or you can draw out the product for each step if you wish. (5 points)

?
H—=—H —— K\/ @"!z/l_‘mo’/%?&?/ -3 if er’j

1ONay, @ reoluce.
R‘rslc
Cik -
H-=© —ﬁ\gx H—=— *—3%” D= /\x> =
@ NG
D) x T
“he order of Juse Jwo Con be Switched

24. Each reaction shown below takes place in a single step. Draw in the curved arrows to show
electron flow. (2 points each)

®

%@ Ph H

a. Ph < 6gh — CI>=<Ph

c®

o)
H
b. /\é\é—H — /T\BHz |
H
O< i orvr~w Slars a+ é-N)
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