CREM 3332 - Final EKF’rM (UH)

A. Nomenclature; Total = 12 points, 4 points each ﬁtr-‘w\ C q . Lf
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B. Reactions: Total = 40.points, 8 points each S e S .
Please ptovide the stailing material, major-product or necessary reagents in the answer,box. Bé sure your
drawing indicates stereachermistry it applicable. Partial credit isawarded only when iftermedtate products
are shown belowthe ‘réaction. . ‘ o
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C. Mechanism: (18 points}

Previde reasonable mechanisms for the reaction below. Use curved amrows to indicate “electron
flow". Show all intermediates and all formal charges., If there is more than one resonance
structure, you must show the "best” (i.e., lowest energy) stricture. ' -
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D. Synthesis: {18 points) ‘
Synthesize the molecule below using -any of the following reagents: alkanes, alkenes, atkynes, or

alcohols of two carbons or less. benzens, any inorganic reagents, any oxidizing or reducing
agents, and any peroxyacids. - T S . ‘
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E. Spectroscopy (12 Points)

A campound w1th the formula C10H1203 exhibits the IR, 1H NMR, and pmmn—deooupled
13C NMR spectra shown on the foilowmg page. Please identify this compound and draw the
structure in the box provided below.
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TagLE 13.2 Characteristic infrared absorptions of groups

’ . FREQUENCY
GROUP ’ RANG_E..(cm"'J . INTEMSITY*
A Alkyl . _
C—H {strefching) 28532962 (m—3)
“fsopropyl, —CH(CH, ), © 1380-1385 ()
_ ) and 1365-1370 (s)
rer-Butyl, — C(CHy); - 13851395 {m)
) and ~ 1363 i (s)
B, Alkenyl : e
C—H {stretchingy . - . 3010-3095 {m)
=C (stré T 16201680 (%)
R—=CH==( 9851000 (%)
' and /905920 - A8)
R.C==CH; 880900 {s)
éis-RCH==CHR " of. 675730 (s)
frans:RCH==CHR - 960975 )
C. Alkynyl ' _
= —H (stretching) ~ 3300 (s)
C=C (strerching) 2100-2260 )
D. ‘Aromatic
Ar—H (stretching) ~ 3030 (v)
Aromatic substitution type
{C—Y out-of-plane bendings)
Monosubstituted 630710 (very 5)
and  730-770 (very s)
o Disubstituted 735770 (s)
m Disubstinured 680-725 {s)
] and  750-810 {very s)
p Disubstimted BOO-840 (very s)
E. Alcohols, Phenols, and Carboxylic
. Acids
0—H (stretching)
Alcohols, phenols (dilute solutions) 3590-3650 (sharp, v)
Alcohols, phenols (hydrogen bonded) 3200-3550 (broad, 5)
Carboxylic acids (hydrogen bonded) 250030600 (bread, v)
¥. Aldehydes, Ketones, Esters, and
Carboxylic Acids
C=0) (streiching) 1630-1780 {8)
Aldehydes 1690~1740 (s)
Ketones 1680-1750 (s}
Esters 1735-1750 (s)
Carboxylic acids < 1710-1780 (s)
Amides 1630- 1690 (s)
G. Amines
N—4 3300-3500 (m)
H. Nitriles
C=N 2220-2260 {m)

° Abbreviatons: 5 = stong, m = medivm, W = weak, v = variable, ~ = approximately.





