YOUR NAME: TAv e Swe\s

Chemistry 346 Final Examination
Winter 2019

Professor Hopkins

f
(S A5 G,g:r_j

I

D ats ‘
3 OR /12

4. o6 86

5. cY /8

6. {0 /10

7 oY /7

8. og /8

9, o s (¢

Total: \ éﬁ )/93

You are responsible for confirming that this examination
contains 17 pages, including the cover sheet.

This is a closed-book and closed-notes exam.

Submission of this exam for grading constitutes confirmation
that the work herein is your own.



(15 points) Assume you are provided a 4 g sample of a mixture composed 1:1:1:1 by weight of the
following four organic compounds that have the indicated physical properties:
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Assume the procedures in (a) and (b) removed 1 and 2 from the original mixture. Describe a
procedure that would separate 3 from 4. State briefly why you believe this will work. Bear in
mind that selective crystallization is never a sure thing and also that you’ve only got 2 g total of
the mixture.
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2. (15 points) Answer the questions below.

a. How would you go about removing a very small amount of water from 15 mL of 4-methyl-1-
cyclohexene?
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b. How would you cause a water-insoluble amine to precipitate from an aqueous solution of the

amine hydrochloride salt?
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How would you increase the rate a which a desired organic compound elutes through a silica gel
chromatography column presently being eluted with 10% ethyl acetate in hexanes?
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(12 points) You have attempted the reaction below, and obtained a pure crystalline product that is

Ve g alcohol (a crystalline compound that is available to you), or the indicated
unknown caypoxylic acid (so no literature data and no authentic sample are available to
i{fferent and convenient methods by which you could unequivocally
+one of these two is your product. You may use any methods available in the
given spectroscopic technique (e.g.. IR) may be used only once. Be sure to tell in
Yally how you would interpret your observations; the last few pages of this exam

CO. H
¢ — €
NG, NO,

\
~ A\ AN ‘_\--(M\"[\\ OO

CHEM 346 1db.
each case specifi

n ¢ oOX
o, e N 7

Ane AC
o\ oA b el

< 2 Noa elunod:
o \e Pk |sovaent owd oWov Ly A
\ : _pr 5 Spof ORARX TLE & £ONS D i TR r“—\r.
o € \ wng SOM ) et \
A as ,&,\JQ\' : e\ 1 hat i W WY S edy Akfecent
QW S volues, W i CoMPNE

i o J DAL S 7 - L o C=20 efox
UG PRO% OYO o S secioE e T

Lc o\ e O
A O A O A
\’)D\{\ﬂg\::ng \f?llf?",— \q'O(.) cCXN \L

- )
- & mce s
cd PeoX (€S '

PNL proaY s YOX o\c o
v sgrenuscat |

k-—\'—'\f‘\ (_‘\ N
o) on

= p\,ﬂ()o (&)
Vv 0N
[ D€ &
oxt @ L a

L (Y:'L.r‘!’\"r*\ S Of

/ A o c \e
SX0\ ae\a & o\.L C’\(“O\ \C 0\/\(_;\ ANS

Lyl

e 72V peo¥ e R lope ok NZSPRM
oot ¥ s\na\et e iy S
KW C 0(‘Qﬁ_\(\_‘j\q\ypf{,cun oauitegl oX 2\ ¥

a \'ﬁ&iﬂ?o\n* T L
SR oAl
\ tuenture  melitng P value gf s #osTES \':é o
o s N | “ho wee dhonie
1D \\.‘(.G\\‘ Ky oWy, Awe B AP \‘*7\‘(\(\) e} M_-J‘CJQ of Q”C‘:\

. A ety IS :«\CO\/\OMTL-‘Q
Su Mg 0 Vot C rhe )

"-') ‘V_r,",y

uw")“’r\- & v M
coreoVN> 3 & vely



~

4. (6 points) For a study you hope to undertake, you need to prepare several grams of each of the four
cycloalkenes of ring sizes 5-8 indicated below, in each case 95+% pure. You are contemplating
using the acid catalyzed dehydration/distillation method you used in class this quarter. Below are
tabulated the known boiling points at atmospheric pressure of the alcohols and alkenes.

OH H
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(CHa) ALy (CH ) poy

n (ring size) b.p. alcohol (°C) b.p. alkene (°C) |
5 139-140 L] G 44-46 ‘
6 160-161 8 83 j
7 185 = 112-114 1
8 210 X 145-146 |

a. If you use a simple distillation apparatus, given the data above, do you believe the problem of
contamination of the distillate (the product alkene) with the starting alcohol will get worse or
better as you progress from the smaller to larger ring sizes? Why?
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b. What specific change would you make to the simple distillation apparatus to enhance your
likelihood of obtaining pure cycloalkene? :
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5. (8 points) For either one of the two reaction types (Sn1 or Sx2) you studied in lab this quarter,
briefly describe the specific starting materials you combined (reagents, solvents, etc.), the chemical
mechanism that led to the appearance of a precipitate (the structure of the precipitate, of course), and
why the rate of appearance of the precipitate could be used as an indication of the rate of the Snl or
Sn2 reaction you were studying.
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6. (10 points) Write a stepwise, electron-pushing mechanism to account for each of the following
transformations. 2
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1. L7 POintS) Match tl}e seven IR spectra A-G on this and the following page to the seven compounds
depicted below. Write the letter of the corresponding spectrum on the line under each compound.

You DO NOT need to explain your reasoning,.
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8. (8 points) Match the four proton NMR spectra H-K on this and the following page to the four
compounds depicted below. Write the letter of the corresponding spectrum on the line under each

compound. You DO NOT need to explain your reasoning.
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g, (10 points) Ibuprofen is an over-the-counter analgesie. The Aldrich Chemical Company sells a
substance they call “(S)-(+)-4-isobutyl-o-methylphenylacetic acid”. Ibuprofen and the substance
from Aldrich afford identical proton NMR spectra in deuteriochloroform (not shown), identical IR
spectra, and identical mass spectra. Shown below is a portion of the 300 MHz 'H NMR spectrum of
either the substance available from Aldrich (UPPER SPECTRUM) or ibuprofen from analgesic

tablets (LOWER SPECTRUM), in both cases affer each has been coupled to (S)-(-)-1-
phenylethylamine to yield the compounds with the covalent connectivity illustrated. This spectral

region contains ONLY the proton resonances for the circled methyl groups.
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