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1. The following compounds all exhibit a single line in their *H NMR spectra. Deduce

their structures.

a. CgHala b. CsH9N C. CsHgBra
d. CH;F; e. CgH14O
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e) Tre insctucalion dageee (.
I0= 42(2- 3 -4+2) = 3 = the nolecula tusk have 3 insatucakions
Howsensee, e connat find o conligueakion that hes ol hydcogens
equivalant It was supposed to be H18....000ps....

2. How many different signals will you see in a *H spectrum in the following molecules?

a. CHsCBrHCHs; = Zs'\s(\A\s

[ 23

b. CH3C(O)NH, => Z zigpas

q
)\t\\

C. 1,2-dicl1||orobenzene

O, zeyas

d. CH2FCHCHCHCH2CH3

e

= Q s\%m\b

3. 'H and 3C NMR spectra were recorded for two isomers of C3H2Brs. The 3C spectra
contain peaks at three distinct chemical shifts. Isomer 1 has one distinct *H chemical

shift and isomer 2 has two.

a. Deduce the structures of the two compounds.

b. Predict the number of chemical shifts in the *H and '3C spectra of the other
two isomers of C3H2Brs.
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This seems to work too, but don't Jigsaw 2A
forget about aromatics! We were
thinking of 1,4-diiodobenzene Hore Section 2.2. Nuclear shielding

1. The following compounds all exhibit a single line in their *H NMR spectra. Deduce
their structures.

a. CgHal2 b. CaHoN c. CsHgBra
T
| (1
p N “t s
W W M~y /N N j(c,vhﬂ(
1 (RS
C
d. CHaF; e. CsH10 My Br

Good catch on the labile 1H! The protons
W v attached to the N are exchangeable so they

N 7 W won'’t give a sharp peak like we’re used to
/C\ seeing for 1H. Labile 1H peaks can be
c \d missing/obscured in the solvent signal or

can be very broad.

a. CH3CBrHCH3 2 9 peaics 4+ 2 Pﬁﬂkf)

b. CH3C(O)NH: ¢

c. 1,2-dichlorobenzene 2_ ( l4 FLWQAA )

d. CHaFCH,CHCHCH:CH3 g ( 2pakss *€ o4 L\+‘4-f3)

3. !H and *C NMR spectra were recorded for two isomers of C3H2Bre. The 13C spectra
contain peaks at three distinct chemical shifts. Isomer 1 has one distinct *H chemical

shift and isomer 2 has two.

Due to symmetry, this a. Deduce the structures of the two compounds.
would only have two M

distinct 13C shifts. 0 LV
Isomer 1 should have o s & 'L\ r;r~,2&(-,{r
both protons on one be  or %W B

of the terminal C . predict the number of chemical shifts in the 'H and *C spectra of the other
two isomers of C3H3Bre.

A A %0 Both other isomers should have one 1H shift
and two 13C shifts due to symmetry; one has
NS TAS /\) /l Z both protons on the central C and the other has

one proton on each terminal C
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Both other isomers should have one 1H shift and two 13C shifts due to symmetry; one has both protons on the central C and the other has one proton on each terminal C
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Due to symmetry, this would only have two distinct 13C shifts. Isomer 1 should have both protons on one of the terminal C
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Good catch on the labile 1H! The protons attached to the N are exchangeable so they won’t give a sharp peak like we’re used to seeing for 1H. Labile 1H peaks can be missing/obscured in the solvent signal or can be very broad. 
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