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Last First MI
Chemistry 233-001/002
Exam 3 - Version Green
Fall 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:
e 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.  ryjjyre to correctly bubble in

your student ID number will
result in a 2-point deduction
from your exam score.

The Periodic Table
1 18
1A VIIIA
1 2
H 2 13 14 15 16 17 He
1.01 IIA A IVA VA VIA VIIA 4.00
3 4 5 6 7 8 9 10
Li Be B C N (o) F Ne
6.94 9.01 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na | Mg | 3 4 5 6 7 8 9 10 11 12| Al|Si| P [ S |Cl|Ar
22.99 24.31 1B VB VB VIB VIIB VIIIB 1B /IB 26.98 28.09 30.97 32.07 35.45 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca Sc Ti A\’ Cr | Mn | Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.1 | 40.08 | 4496 | 47.88 | 5094 | 52.00 | 5494 | 5585 | 5893 | 5869 | 6355 | 6539 | 6972 | 72.61 | 7492 | 7896 | 79.90 | 83.80

2
85.47 87.62 88.91 91.22 92.91 95.94 (98) 101.07 | 10291 { 106.42 | 107.87 | 112.41 | 114.82 | 11871 | 121.76 | 127.6 126.9 131.29

Cs Ba | La* | Hf Ta w Re Os Ir Pt Au | Hg Tl Pb Bi Po At Rn
1329 | 1373 | 1389 | 1785 | 1809 | 1839 | 1862 | 1902 [ 1922 | 1951 | 197.0 | 2006 | 2044 | 2072 f 2090 | 09 | @10 | (222

Fr Ra | Ac*| Rf | Db Sg Bh | Hs Mt | Ds | Rg
223) | 2 | @ | @) | @ | 263) | 6t | 65 | 68) | @ | @)

58 59 60 61 62 63 64 65 66 67 68 69 70 I

140.1 140.9 144.2 (145) 150.4 152.0 1573 158.9 162.5 164.9 167.3 168.9 173.0 175.0
90 91 92 93 94 95 96 97 98 99 100 101 102 103

232.0 (231) 238.0 (237) (244) (243) (247) (247 251 (252) (257) (258) (259) (260)
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Multiple-Choice
Choose the best answer for each of the following questions. Record each answer on the provided
Scantron sheet. Also, circle each answer directly on the exam. (2 points each)

1. Which structure(s) represent bromonium ion(s)?

@

BrH Br gDr B@
; M r
| Il ] \'
a. Il only
b. IV only
@ I and III
d. TandlIl

e. L II, and III

2. True or False: Both reactions below give identical products.

1. BHg-THF

P H,SO, P
and /\/
/\/ HZO 7z 2. NaOH, H202

True

b. False

3. How many different products (stereoisomers and/or constitutional isomers) result from the
following reaction?

E> . H2804
o H,0

a. One
@ Two
c. Three
d. Four
4. Alkene || isthe least stable while alkene _| _is the most stable.
| ] ]| v
a. LIV
b. 1,1
© 11,1
d LII
e. LIV
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5. Which one of the following statements is incorrect?

a. Inhydroboration-oxidation, H and OH are added syn across a double bond.
b. When HBr is added to an alkene, the bromide will add from both the front side and the back
side of the carbocation intermediate.
@ Chlorination (addition of Clz) of an alkene proceeds with Markovnikov selectivity.
d. Carbocation rearrangement does not occur during the chlorination of an alkene because a
carbocation intermediate is not involved.

6. Which compounds below can be alkylated by treating with NaNH; followed by CH3z-1?
H
H—=—H = = CH, /kf

| ] i v

a. lonly

land II

c. LII, and III
d. Il andIII
e. LIIIII, and IV

7. What is the major product of the following reaction? Hint: we talked about this in recitation.

8. What is the industrial process by which an alkane such as ethane is converted to an alkene such as
ethene?

Cracking

b. Fractionating

c. Distilling

d. Refining

e. None of the Above

9. Which compound shown below will undergo hydrogenation (Hz, Pd/C) at the fastest rate?
a @ c d
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10. The products of the following reaction are:

)i%: HBr

8-
a. Enantiomers

/Ei & ;(
(bY Diastereomers

c. Constitutional Isomers
d. NotIsomers

11.In the hydroboration-oxidation reaction, BHz acts as a/an

a. nucleophile.

electrophile.

c. neither a nucleophile nor an electrophile.

For questions 12-15, 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). Bubble these answers in on your
scantron sheet to receive credit!

Reagent Bank
1slak
// M/ H>SO,4 NaNH, H>SO,
l:/ 12 {W‘?OW CH3;OH CHsl H,O
be Ck 5 e a b c
) X
Ho
13 Br, HBr Pd/C
a d e ab
Bry Br, HBr
14 ven H,0 CHzOH H,0
ac ac ad ae
HgSO, 1. BH3 Na(s)
Vi 15 H,SO, 2. NaOH NHg())
H,O H20; -78 °C
be. be bd be
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Completion Section

Answer the remaining questions in the spaces provided

16. Provide the IUPAC name or structure for each. (3 points each)
3 b ¢
a.

3 P
12 2 x b. g bz > N
\ Z o N Br' Br
S -N d @ @
. —72-0ct — .
1,7 dimethy| j octyne 3,3-dibromo - 1-nenen - S-yne
OC*‘Z"‘an non—l-e,ﬂ's-‘-_oﬂb
c¢.  2,5-dibromohexa-1,5-dien-3-yne d. tert-butyl ethyl acetylene
8~ Yorkal: 1S
%Q 1f S Wias 4wo
@ \\‘7 C=C cnd one C=
Br

17.For the following reaction: a. Draw the structure of each intermediate; b. Draw in curved arrows to

show electron flow; c. Draw one enantiomer of the product with correct stereochemistry. (9 points)
Cl
( @ 2 erpw

4\

CH5OH
S

OCHsy
o cl
:QI_QI:J CHzOH \%/E4 o =
( “ \/7"/
/oug /,’
s \ RCO
S | ¢ ©
KEy ox! E4 Product With Correct Cl + OC¥ wmot be
© Stereochemistry onli
OuvOousS \
D%
@ st @ sir He |

18. Consider the reaction shown below and answer the following questions. (8 points)
a. Draw the reaction product.

= e

b. Draw the complete electron pushing mechanlsm
OVH Br* O/ @/\' E’) — ‘\/} B
@ oo @i
has more H is not an explanation!

c. Explain why this reaction proceeds with Markovnikov selectivity. Note: stating that one carbon

N adds do the less sobslitvted Cerbon So that e @ Con so 1o ke
M“’"‘ Suvbsli """kd C. A mere subsli ored ® = more Slable.
D) CXPlomoJmo

Exam 3 (Green) - Page 6 of 8
GREEN



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)

a’* /\ Ha _J:\ @ -1 $or A~F

Lindlar Cat.
b.* -\ S [ voron
H2804 )Y\ . \ . Ywo >)
= . x en @ for ether e
)ﬁ/\ H,O “oH enaniiomes- et
c. 1. BHg THF ©
— 4 -1 for //
l\/ 2. NaOH, H,0, l> \—o @ ==\
Br ck clk

d.* _ HBr \_/ /
Et—="CH (1 equiv) /__@ ! /—_\B‘_‘@'D
= Et

e.* Ho J\/,ﬁ« .
é—ph Pd/C \/ ten @ T either -\ V\o/wron)

encntiomer Shutshem Smouw
f. - Cl, ‘A
Excess
a g
20. Draw the keto or enol tautomer for each compound shown below. (2 point each)
o oH
OH 0]
e R Re A e
® ®
21.Complete the synthetic scheme shown below by supplying the necessary reagents. (2 points each)
Ng @& |-1if -1BC
@ N"& -T3C s nod SQG_C'.-C‘.C&

1. Nall,
o =z o Z Pho~~

2. Gk-X ® No Creolit [Ty

for Nank,_ NZSO'-I &2_
X=C1,8, T | &304
LO @& L0 @
/‘ Br
Qlso accept O Ph Phj)\/
HyS0y + 140y, 0 Ph)J\/\ ?)i\/ Br
Oor
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22.Reaction a gives a product resulting from carbocation rearrangement while reaction b does not.
Draw the product for each reaction and then explain why b does not undergo a carbocation
rearrangement (this is most easily demonstrated by drawing the mechanism). (7 points)

cl
) Q_// (1::;llnv> Du ®
/
0 [)—= ( :;:mlﬂv) D’\/q =

Why does b not give a carbocation rearrangement product?
Reackon b sjives the Produc-'- in a Sinsle Skep LoitUout Ine Pormalior\ of
@& Cerbocalion inkowediate. Thee is VO © in the wechensm 4, arronge .

~1® L :
— @Q{‘ §Q|OI:I15 /S\Abw;qj Yo Q,® 'S l’)\lbl\lt.cl N ‘n/‘('
L\ 2_16 vechonisyy

23.Draw the appropriate starting material necessary to accomplish each transformation. (2 pts each)

HO

7 1. BHg-THF . ~
2 ] g SR C I

© | o

OH
b) /\7’\ HC|(2) /\/<
2 Cl
@
HBr \/Y
c) ~ excess Br Br

24.Bonus: Draw the two stereoisomerc products that would result if the following compound is
treated to excess Hz and Pt. (2 points)

y 2 ® @,«
e —— :C!’¢ gy O ~
m ul
g
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