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Write out the answers on separate sheets of paper.
1. How many signals will there be in the *H NMR spectrum of each of these compounds?

Ir=

MeO, OMe

MeZN><

ji s’ SN
F,C u/ 7<: :ﬁ/.zf

2. Propose a structure that is consistent with each set of data.

a. C4H100
'H NMR spectrum
singlet )
singlet )
. C7H1sClI
'H NMR spectrum
singlet )
singlet )
C2H4Br
'H NMR spectrum
doublet 0
quartet )
. C4HsCl>
'H NMR spectrum
doublet )
quartet )
triplet )
sextet 0
CsHgBrs

IH NMR spectrum

singlet )

C4HoBr

1.28 (9H)
1.35 (1H)

1.10 (9H)
1.60 (6H)

2.50 (3H)
5.90 (1H)

1.60 (3H)
2.15 (2H)
3.72 (2H)
4.27 (1H)

3.60 (8H)
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'H NMR spectrum

doublet ) 1.10 (6H)

multiplet ) 1.90 (1H)

doublet ) 3.40 (2H)
g. CsHuBr

'H NMR spectrum

singlet ) 1.10 (9H)

singlet ) 3.20 (2H)
h. C/H1a

'H NMR spectrum

singlet ) 1.10 (9H)

singlet ) 1.60 (3H)

doublet ) 4.60 (1H)

doublet ) 4.80 (1H)
i. CsHsO

'H NMR spectrum

triplet ) 1.10 (3H)

singlet ) 2.10 (3H)

quartet ) 2.40 (2H)
j. C7HuO

'H NMR spectrum

triplet ) 0.90 (6H)

sextet ) 1.60 (4H)

quartet ) 2.40 (4H)
k. CsH1002

'H NMR spectrum

triplet ) 0.94 (3H)

multiplet ) 1.39 (2H)

multiplet ) 1.62 (2H)

triplet ) 2.35 (2H)

singlet ) 12.0 (1H)
I. CeH120-

'H NMR spectrum
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singlet )
singlet )
singlet )

. CsHgO4
'H NMR spectrum
triplet )
multiplet )
triplet )
singlet )
CeH1202
'H NMR spectrum
doublet )
triplet )
multiplet )
quartet )
C7H1204
'H NMR spectrum
triplet )
singlet )
quartet )
C7H1402
'H NMR spectrum
doublet )
multiplet )
multiplet )
singlet )
triplet )

1.08 (9H)
2.23 (2H)
12.1 (1H)

0.93 (3H)
1.80 (2H)
3.10 (1H)
12.70 (2H)

1.18 (6H)
1.26 (3H)
2.51 (1H)
4.13 (2H)

1.28 (6H)
3.36 (2H)
4.21 (4H)

0.92 (6H)
1.52 (2H)
1.70 (1H)
2.09 (3H)
4.10 (2H)

3. Each compound gives only one signal in its *H NMR spectrum. Propose a structure for

each.

a.

C3HeO

b. CsHip
C.
d. C4HeCly

CsH12
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4. Propose a structure that is consistent with the data provided (IR, Mass Spec, *H NMR,
13C NMR, and molecular formula).

r
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IR Spectrum
(liquid film) 1686
OSSN (OO (SRR O OO L (% | L ] . ! I 1
4000 3000 2000 1600 1200 800
A% (cm'1 )
100F 105 Mass Spectrum UV Spectrum
B0 x
C g s kmax 241 nm (|09108 41)
60 ¢ M+
40 : g 158 solvent : methanol
3 120
20 l
3 1 ||| J.Iﬂ || Al U il .l b | C1OH120

40 80 120 160 200 240 280
m/e

T T T T T T T T T T T T T T T T T T T LI B T T

13C NMR Spectrum
(50.0 MHz, CDCI, solution)

DEPT Gty cri} cnl
‘J\ ‘J\J expansian

proton decoupled 130 ppm I ’
L i lri— solvent
| L i L | L 1 L | L | L 1 L I L I 1 | 1 1 L | L
200 160 120 80 40 0 &(ppm)

'H NMR Spectrum

(200 MHz, CDCl, solution) :
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L J\Ml L

JHT l

0
3 (ppm)
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Proton NMR and combined practice problems
2 v v R SR et
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IR Spectrum 1820
(liquid film)
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100 55 5 Mass Spectrum
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60F ;, No significant UV
-8 M** = 158 (< 1%) absorption above 220 nm
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20F
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3C NMR Spectrum
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DEPT GHf cHst cHi
proton decoupled T
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3305 IR Spectrum \-‘ P
(liquid film) A1
| PR UPET P AN HUU SO S SIPU R SUNP E S NP B | /{
4000 3000 2000 4 1600 1200 800 el
V (em ')
100F 45 Mass Spectrum
80}
- ©
60F o No significant UV
F 8 59 absorption above 220 nm
40F 5
20f Mt = 74 (<1%)
2 C4H100
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m/e
T 71T 1 T 1 T 11 1 ° " 177
13C NMR Spectrum
(50.0 MHz, CDCl, solution)
l I
proton coupled
solvent — l
L
proton decoupled
| 1 1 L | X | \ 1 4 | 1 1 ! 1 1 | L 1 ( P | L | 1
200 160 120 80 40 0 & (ppm)
"H NMR Spectrum
{200 MHz, CDCl, solution)
exchanges
with D,0
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IR Spectrum i
(liquid film)
1737
| I M | L 1 . 1 I 1 \
4000 3000 2000 ] 1600 1200 800 !
Voem')
00f 59 Mass Spectrum
80F x
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a0k % g absorption above 220 nm
3 11 S
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13C NMR Spectrum
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H NMR Spectrum
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____-J TMS
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| L | L | I | L | f | 1 | L | i L L | L |
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