Chem 334, Exam 2
Professor Fox
Spring 2008

Your Name

Question 1, 6 points each
Question 4a, 15 points
Question 4b, 15 points
Question 4c, 15 points
Question4d, 15 points
Question 4e, 16 points



Name

Match each structure with the correct spectrum
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2. Elucidate the following structure

C11H3NO;3
13¢c NMR TH NMR IR:
8.05 (t, J=2.1 Hz, 1H) 171 5, 1520, 1350 cm-!
2082 (s) 8.01 (dt, J=7.9, 2.1 Hz, 1H)
148.5 (s) 7.51 (dt, J=7.9, 2.1 Hz, 1H)
135.4 (d) 7.47 (t, J=7.9 Hz, 1H)
135.2 (s) 3.81 (g, J=6.8 Hz, 1H)
129.5 (d) 2.49 (m, 2H)
124.4 (d) 1.44 (d, J=6.8 Hz, 3H)
1.06 (t, J=7.0 Hz, 3H)
122.0 (d)
48.4 (d)
31.0 (1)
15.8 ()
7.9 ()
a) Circle the functional group that is associated with A .
[note. Ar" refers to aryl, or an aromatic ring ]
(i) IR: 1520 and 1350 cm™! (both peaks are associated with one functional group)
R
akane R._O._R R._OH R._NH, R.__Cl AR R\%\R R g R%R
ether alcohol amine alkyl chloride R R
" HO Q 9 Q CN CN
J§ i L alkyl” aryl”
akkyl” Salkyl  Ar” Talkyl Ar” SaAr N
henol , alkylnitrile arylnitrile
phenyl P dialkylketone ~ mono-arylketone  diarylketone
i I I I i X
)j\ Jj\ )j\ A )LNR Ik |)I\C| Ar Cl
alkyl” "H Ar” TH alkyl”  "NRp r 2 alky
alkylaldehyde arylaldehyde alkylamide arylamide alkyl acid chloride aryl acid chloride

NO
HO)J\alkyl HOJ]\aryl RO alkyl' RO ary|'
alkyl carboxylic acid ~ aryl carboxylic acid alkyl carboxylic ester  aryl carboxylic ester  nitro aromatic



b) Circle the functional group that is associated with

[note: "Ar" refers to aryl, or an aromatic ring ]

(i) IR: 1715 cm™' (both peaks are associated with one functional group)

R
akane R._O_R R._OH R._NH, R.__Cl AR R\%\R R g R%R
ether alcohol amine alkyl chloride R R
" HO Q o Q CN CN
J§ L L alkyl” aryl”
akyl” akyl  Ar” alkyl Ar” Dar »
henol alkylnitrile arylnitrile
phenyl P dialkylketone ~ mono-arylketone  diarylketone
i i LA X X
alkyl J\H ArJ\H alkyl J\Naz Ar” "NR; alkyl” ~CI Ar- Cl
alkylaldehyde arylaldehyde alkylamide arylamide alkyl acid chloride aryl acid chloride
NO
S TS W U -
)J\ Jl\ ROJI\aIk | ROJl\aryl
HO alkyl HO™ “aryl y

alkyl carboxylic ester ~ aryl carboxylic ester

alkyl carboxylic acid ~ aryl carboxylic acid

nitro aromatic

c) Identify the substructure that is associated with the following. Rationalize your answer

based both on the chemical shifts and the coupling constants:

3.81 (q, J=6.8 Hz, 1H)
1.44 (d, J=6.8 Hz, 3H)



2 Elucidate the following structure (continued)

d) Identify the substructure that is associated with the following. Rationalize your answer
based both on the chemical shifts and the coupling constants:

8.05 (t, J=2.1 Hz, 1H)
8.01 (dt, J=7.9, 2.1 Hz, 1H)
7.51 (dt, J=7.9, 2.1 Hz, 1H)
7.47 (t, J=7.9 Hz, 1H)

e) draw the structure of the product (no partial credit)
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