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- 47, Dettrmine the tatios of the chemically nonequivalent protons in a compound if the steps of thi: intepraton curveswﬂ:ll;‘-ﬂ.sum'-l;::\s tsh o
fmcl 118 mm, from left to right across the spectrum. Give the structure of a compound whose H NMR spee ?
Integrals in the ohservad opdar,

48. How could 'H NMR distingu; : : :
: tinguish between the compoeunds fn sach of the following pairs? "~
8. CHaCHyCH,OCH,; and C.‘I-!gCHzDCHzCng b, BrCH,CH,CHpBr and B HZCHZCHZN%
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cI:H_,, (IL‘H;, CH;,
' CI'IjC}'I_CHCHz, and CH;?CH:CH3 B- CHg?.H‘C] and CI'I;;,(?DC].
CH, CH, CH,
CH;,,(]_? CH, cl 1
d. CHa“é_C—DCHJ and  CHz—C—CH, h. H——CH, and D-—CH,
[ b——H H—/H
CH; OCH, a ¢l
_: - H . H H . Cl
e CHiO CH.CHy and CH3‘Q—DCHQCH3 i ,&’ and 'A’
3 o ) d H
T i
CH, CH;
49, Answer the following questions:

b a. What is the relationship betwesn chemi
b b, What is the relationship between
¢ What js the relationship be
d. How docs the operalj

ft it ppm and operating frequency?
ical ghift in Bertz and operating frequency?
n coupling constant and operating frequency?

quency in NMR spectroscopy compare with the operating frequency in IR and UV/Vis spectroscopy?
¢ 50. The 'H NMR Spectra of three isomers with molscular formula C4HyBr are shown here,

& T

Which ijomer produces which specqum?
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51. Tdentify zach of the following commpounds from the |4 NMR data and molecular formula, The number of hydrogens responsible
for each signal is shown in parentheses. .
a. CyHBr 1.97 ppm (6) singlet b, CyHgBr 2.0l ppm (3) doublet & CgHgOz  1.15 ppm (3) wiplet
3.89 ppra (2) singlet 53,14 ppm (1) quartet I\ 1.25 ppm (3} triplet
. 7.35 ppm (5) broad singlet ) o /’\ 2.33 ppm (2) quartet
BCHl A ) ‘ 4.13 ppm (2) quartet

. " 13 .
52. Identify J‘]\J“i sompound with molecular formula C7H, 4O that gives the following proton-coupled C NMR s?p—dfmm,
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. Compound A, with meleenlar formula C,H,Cl, shows two signals in its '*C NMR spectrum, Compound B, an isomer of cornpoynd A
shows four signals, and in the proton-coupled mode, the signal farthest downfield it a doublet. Identify componnds A and B.

i . n
54. The 'H NMR spetra of thres isomers with molecular formula C7H 140 are shown here. Which isomer produces which spectiam
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. Would it be better to use 'H NMR or 30 NMR to distinguish between 1-butene, eis-2-butene, and 2-methylpropene? Explain your
Answer.

r . i x 1 3
. Determine the structure of each of the following unknown cempounds based on its molecular formuola and its TR and '"H NMR
spectya
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istinguished by 'H NMR
57, There are four esters with molecular formula (. H0,. How could they be digtinguis y

' i here. Tdentify the alkyl halide
53. An alkyl halide reacts with an alkoxide jon to form a compound whose 141 NMP. spactrum i shown _ fy
" and the alkoxide jon. (Hint: Sce Section 9.5.)
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i OTY its °C NMR. spectrum:
59, Determine the structare of each of the following compounds bascd on its molecalar formula and its P
a, C,H,,0
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€L, How conld the signals in the 6.5 to 8.1-ppm region of their 'H NMR spectea distinguish between the following compounds?

OCH, OCH; OCH,,

5~ 8.8
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&3. Draw a splitting diagram for the T, proton if Ja: = 10 and Jpa

L
64. Skeich r.hc following speeta that would be obtaiped for 2-chloroethano

1 -

‘ ¢ 2 dry sample of the nleoho -

zl; Eﬂ ‘: NMR :'pcc t a Si?mpll: & aleohol that containg 2 trace amount of acid
&

d, r]:u: pmmn—coupl -4
e. the four partse a DEPT

‘E‘C NMR npnc

1~ pdd?
that the electrophile 3
65, H uuld 141 MR be used to prove that the addition of HBT to prop=nc follows the rule thal says hil
oW C

to the sp* carbon bonded to the greater anthber of hydrogens?
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67. Dr N. M. Arr wag called in to help analyze the 'H NMR spectrom of a mixture of compounds known to contain 0“1}/ C, H, and Br,
The mixture showed two singlcts—one at 1.8 ppm and the other at 2.7 ppm~—with relative integrals of 1 : 6, respectively, Dr. Arr
determined that the spectrum was that of a mixwure of bromomethane and 2-bromo-2-methylpropans. What was the ratio
of bromemethans to 2-bromo-2-methylpropane in the mixture?

68. Calculate the amount of ensrgy (in calories) required to flip an 'H nneleus in an NMR spectrometer that operates at 60 MHz.
69. The follo CzH {204, Idenify the compuuands,
. ]' B EH BN : T B R 3 N e v i

T
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wing 'H NMR specira are

™

for four compounds each with molecular formula
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C.

& (ppm)
= frucjuency

A has one smgh:t (1) two doublets (3, 6), and t'wo muluplcts Cl:mth 1) ('I'h-: rclauvu areas of the signals are indicated in
parentheses.) The 'H NMR spectrum of compound B has a singlet (6), a wiplet (3), and a quartet (2). Identify componnds
A and B. -
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