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Chemistry 234
Exam 3 (Green)

Summer 2018 Dr.]. Osbourn

Instructions: The first 11 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.

The Periodic Table

1 i8
TA VIHA

1 2
H 2 13 14 15 16 17 He
Lot | ma WA VA VA VIA VA | 400

3 4 5 é 7 8 9 10
Li Be B C N 0 F Ne
_6_34 9.01 10.81 12,01 14.01 16.0_0 19.00 20.18

1 12 13 14 15 16 17 18
Na | Mg | 3 4 6 7 8 9 0 11 12| Aa]|si| P s | | aAr
22,99 2431 HiB \'%:1 VIB VviiB ViliB B {IB 26,98 28,09 30.97 32.07 35.45 39.95

19 20 21 22 24 25 26 27 28 29 30 31 32 33 34 35 36

Cr | Mn | Fe Co | Ni | Cu|Zn | Ga | Ge | As Se Br | Kr
5200 | 35494 | 5585 | 5893 | s58.69 | 63355 | 65.39 | 69.72 | 7261 | 74.52 | 7896 | 7990 | 8380
42 43 4“4 45 46 47 48 49 50 51 52 53 54
Mo | Te Ru | Rh | Pd | Ag | Cd In Sn Sb Te 1 Xe
9504 | (98) | 101.07 | 10291 | 10642 | 107.87 | 112.41 | 11482 | 1187 | 12176 | 1276 | 1269 | 131.29 |

39.1 | 40.08 | 44.96 | 47.88
37 38 39 40
Rb Sr Y Zr
8547 | 8762 | 8891 | 9122

35 56 57 72 7% 75 3 77 78 3 30 31 2 33 84 85 36
Cs | Ba | La* | Hf w Re | Os Ir Pt Au | He [ TI Pb Bi Po At | Rn
1329 | 1373 | 1389 | 1785 1839 | 1862 | 1902 | 1922 | 1951 | 197.0 | 2006 | 2044 | 2072 | 209 | (209 | (210) | (222)

87 88 39 104 106 107 108 109 110 111

YR ST
= e

Fr | Ra | Ac* | Rf Sg | Bb | Hs | Mt | Ds | Rg
(223) | (226) | 22n | (261) | 262) | 63 | @64 | i265) | (268) | (211) | @72

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

* Ce | Pr | Nd ([Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
140.1 | 1409 | 1442 | (45) | 1504 | 1520 | 1573 | 1589 | 1625 | 1649 | 1673 | 1689 | 1730 | 1750

90 91 92 93 94 95 3 7 98 9 100 | 101 102 103
MM Th | Pa | U | Np|Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
2320 | 31 | 2380 | @37 [ (244) | 43) | 24 | 247 | @251 | @52 | @57 | (258) | 259) | (2s0)
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Multiple Choice (3-4) 22
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Multiple-Choice
Reach each question carefully. Record your answers on your Scantron sheet. Additionally, circle/write

each answer directly on this exam. (2 points each)

1. What is the IUPAC name for the following molecule?

Nb}%s

Br° Br
3. 3,3-dibromobutanenitrile
3,3-dibromopentanenitrile
. 2,2-dibromo-1-cyanobutane
d. 3,3-dibromopentanitrile

2. Which compound will give the largest percentage of hydrate at equilibrium?
O O

0O O
w e (Y O
a @ c d

3. Which of the following do you expect to be water-soluble? Bubble in the letter for all that apply!

A o L 3
0.0 L"‘ | OH 7
oL O b o™
2 ,
b c

4. Which of the circled functional groups will undergo hydrolysis when subjected to H*/H,0? Bubble
in the letter for all that apply!

5. Ifthe amide below is reacted with a strong acid, which atom would be selectively protonated?

_HN
6=_)

The oxygen

b. The nitrogen
6. Which one of the following carbonyl compounds is the least stable?
(0] o] 0 0} 0]
)LH /U\CI /U\ )LNHQ /U\OH
a @ c d e
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7. What is the driving force for the base mediated amide hydrolysis?

a, Formation of the more stable carboxylic acid.
An acid base reaction between the carboxylic acid that forms and the amide (RzN-) anion.

c. Loss of water
d. Protonation of the amine by the acid to give an ammonium salt.
e. None of the above
8. Which one of the indicated carbonyls is the least reactive toward a nucleophile?
O O 0] O 0
\O/U\CHS H/U\CH3 HJ\( HaC Hsc/u\/
@ b c d e

9. Which arrow best describes the reaction shown below?

O o O
o . J\ o
Yy oA Yoo
T ® e

10. Rank the compounds shown below in order of increasing boiling point.

0]
N \j\ 0
o0 H o~ /”\/\
I ] ] v
a. IV<I<IIl <11
b. I<lI<II<IV <\ <
EDI<M<IV<II I < V<l
d I<IV<Ill<II
e. None of the above are correct
11. Which one of the following represents a detergent?
(0}
Hsc(H20)14)LO
H3C(H2C)14YO SOSNa
oH o} 0._0 j\ HgC(H,C),
Ho\)\,OH (CHy)14CHj H3C(HoC)14~ “ONa (CHo),CHs

a b c
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Completion Section: Answer the remaining questions on the exam itself. Read the questions carefully
and provide complete explanations.

((_,,) 12. Provide the IUPAC name for each compound shown below. (3 points each)

a o0 o @D Conmeet perent
3 Ao 2-methyl -3-orxopentancic acid @ Cowedl 4
@D Comrecd subshitnts in
m . . o abe occks
¢ ; FUH H-bromo -2- ebhylhexanal e as

Q—-D 13. Draw the structure for methyl 3-hydroxybutanoate and then write the common name for this
molecule. (4 points)

o o\ )
\Q)\\)\@ r@ '—@ 1

Wetha | B“\n t_gcofmf;j ‘w-\yml-e,

Structure Common Name

14. Show the complete electron pushing mechanism for the reaction below. (8 points)

‘0. P N—
é ~ @ + HZO
i X =
|| H® o @ btk
Y Cors -3
NEUD &) b--ﬂ No r}\,/ e 0 . HEX N
. ® T = =\
\j = <5 —
Wlste THisie il sie Bl sie

15. Show how the following alkene can be prepared via a Wittig reaction by filling in the boxes with
the appropriate structures or reagents. (4 points)

Gl [Tl o B

ylide
Q C(‘.Cfi O‘”’l»el‘ or Q’Ph 3

bases (NGOH, Nawhy | r.!@‘
e}c)
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(j) 16. Draw a representative structure for each of the following. (1 point each)

R-oavp
AT v e S LV
imine cyanohydrin

A
y-lactam

m acetal |
S - viember euClic
o)

(1) 17. Predict the major organic product(s) for each réachion below. (2 points each)
n—E+4 Ho—E
1 /E

a. o) ©
SRR T

b. o) Ho ck
-1 P
A CH3OH (xs) )4/ ® e )<°/
o)
& Q SOCl, Cl@ Ph—NH, _ -\\ N/Ph
(2 equiv)

o
C ol A, 2 el

Pyridine
HO/\/ y )\ /\/

e.
+

Dt
/H( 1 1.NaOH /H/ O~
H20

(lo) 18. Complete the electron pushing mechanism by (a) filling in the missing boxes, (b) drawing in

curved arrows to show electron flow, and (c) answering the question. (10 points)

N

B | e \&62\4

!

oc'.u3 u,cgﬁg

GD @  w

f| -HocH,

yod \ftébw'"i—gq

¥ G i o
4 HO\/

&) DE

3
S~ H'Q'H He

()

N
§2
— What can you do in order to drive this reaction <
i ? { J"‘WJ
) c5 toward the formation of product? - @ . @9 /CDC'J*?‘S
¢ 90 Add excass O 1 : \
S5 @ — 06N ON
o sk evress .
g _(" Reaction Product @
° {ZCMDVC CHgOl\ as i oems Exam 3 Green - Page 6 of 7
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(u) 19. Provide a reasonable synthesis for the compound shown below using the provided starting
material and any other organic or inorganic reagents. (4 points)

-2 \f‘\'
HO_~_ AN cl @Lﬁu o Cp\'\:-qu,(

® OH

Leed - 6\ '\"‘““*1 reasens, bud
Naca) | Nc (D) Wony ordes

B\’\/\ _— e Y 2) l\’] \£O \)\/\

() 20. An aldehyde is more reactive toward a reducing agent than an ester. For this reason, the following
ester can’t be selectively reduced by reacting with LAH. Explain (show) how you can make use of a
protecting group to achieve the desired transformation. (4 points)

HJ%J\O/ - H’%(\OH u @D G SVowing Conreed

, 1) peoteet-on( Slapokeclso
Ao~~OH Se=
it J\ e DLAL - ) ence

o S °

(7)) 21. What is the product upon hydrolysis of the following hemiacetal? (2 points)
@

0 H
I/\)(OH HoO /\-‘\/\/0 N @

(12) 22.Fill in the missing reagents in the synthetic scene below. (2 points each)

>
g e 5
or H*/,LD - - /Ej/
@, Lrshe2 o@ o

. [ \ o ML

= or +
O om O _on o \n/ oo I grocc
Y- By e

O

(2) 23.Draw the structure of the dipeptide that is formed by the DCC coupling of Boc-protected valine and

MOM-protected alanine. (3 points)
CHs W
BOC\I\I(OH + HoN )\[(OMOM @"C'\N ]/Y \rlLOMOM
H o 0
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