NMR problems - Fall 2002
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Figure 19.3. Nmr spectra for Problem 29, p. 653.
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Figure 13.16. Nmr spectra for Problem 13.12, p. 435.
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13.39 How could you use IR spectroscopy to help you distinguish between the two com- 3

CHAPTER 13 Structure Determination: Nuclear Magnetic Resonance Spectrascopy

pounds shown in Problem 13.38?

he compound whose 1H NMR spectrum is shown here has the molecular formula | 5

’ .
HeBrz ‘Propose a plauszble structure.

13.41 Propo.se structures for compounds that fit the following 'H NMR data:

13.43 Propose structures for compounds that fit the following 'H NMR data:
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10 8 6

! Chemical shift (5)

(a) CmeO
6Hdoub1etat095 5,J=17Hz

. 3 Hsinglet at 2.10 &
. 1 H multiplet at 2.43 §

yicture

The compound whose *H NMR spectrum is shown has the molecular form
2¢H,0,Cl and shows an 1nfrared absorption peak at 1740 cm™!. Propose a plausx

0 ppm

(b) C3H5BT
3 H singlet at 2.32 §
1 H broad singlet at'5.35 §
1 H broad singlet at 5.54 §
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(8) C4H6012
3 H singlet at 2.18 §
2 H doublet at 4.16 §,J = 7 Hz
1 H triplet at 5.71 6, J = 7 Hz

() CyoHy,
9 H singlet at 1.30 §
5 H singlet at 7.30 §




(¢} C4H,BrO
3 H singlet at 2.11 §
2 H triplet at 3.52 §, J = 6 Hz
2 Htriplet at 4.40 8, J = § Hz

two isomeric structures?

L]

more closely.)

Additional Problems 483

(d) CanBr : e
2 H quintet at 2.15 5;J:= 7 Hz
2 H triplet at 2.75 5, J = 7 Hz
2 H triplet at 3.38 5, J = 7 Hz
"5 H singlet at 7.22 5

1344 How might you use NMR (either 'H or 13C) to differentiate between the following

(You might want to build molecular models to help you examine the two structures

L 1345 Propose plausible structures for the two compounds whose 'H NMR spectra are

shrqwn.
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21346 We saw earlier that long-range coupling between protons more than two carbon
atoms apart is sometimes observed when pi bonds intervene. One example of long-
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. Additional Probiems

13.48 The 'H and 3C NMR spectra of compound A, CzHyBr, are shown.
structure for A, and assign peaks in the spectra

Propose a posalble

to your structure. ‘.-
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lo 49 Propose plausible structures for the three compounds whose 1H N]\rIR spectra are
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* Addltional Problems - 485 ;

The H and 3C NMR spectra of compound A, CgHgBr, are shown. Propose a possible
structure for A, and assign peaks in the spectra to your structure. .. .
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482 CHAPTER 13 Structure Determination: Nuclear Magnetic Resonance Spectroscopy

13.39 How.could you use IR spectroscopy to help you distinguish between the two com-
pounds shown in Problem 13.38?7 A .

: oz -
b The compound whose *H NMR spectrum is shown here has the molecular formula
CaHsBrz Propose a plauslble structure. : -

TN e

Inlenx;'ty

AT it

10 8 6 4 ’ 2 0 ppm
! Cherical shift (5)

13.41 Propose structures for éompounds that fit the following *H NMR data:

(a) C5H100 . (b) C3H5BI'
6 H doublet at 0.95 5, J = 7 Hz 3 H singlet at 2.32 §
- 8 Hsinglet at 2.10 § 1 H broad singlet at'5.35 §
1 H multiplet at 2.43 5 .1 H broad singlet at 5.54 §

. @ The .compound whose H NMR spectrum is shown has the ‘molecular form 1
CJ—I-pol and shows an infrared absorption peak at 1740 cm™?. Propose a plauslblg

tmcture

Intensity

10 8 6 . 4 . 2 0 ppm
Chemical shift (&) .

13.43 Propose structures for compounds that fit the followiné 'H NMR data:

‘ () CHgCl, ’ (b) CyoHyy
3 H singlet at 2.18 & : 9 H singlet at 1.30 &
- 2 H doublet at 4.16 §,J = 7 Hz 5 H singlet at 7.30 &
T . 1 H triplet at 5.71 8, J = 7 Hz .




Add!tional Problems 483

(C) C4H7BI’O (d) CQH11BT o I o
3 H singlet at 2.11 & 2 H quintet at 2.15 5- J 7T Hz
"2 H triplet at 3.52 8, J = 6 Hz 2thpletat2756J—7Hz
2 H triplet at 4.40 8, J = 6 Hz 2thpletat3388J—-7Hz

5 H singlet at 7, 228 Vs

1344 How might you use NMR (either !H or 13C) to differentiate between thé following
two isomeric structures? ’ . - e

/.

(You might want to bmld molecular models to help you examine the two structures
more closely.) » o + fime

13.45 Propose plausible structures for the two compounds whose 1H NMR spectra are
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46 We saw earlier that long-range coupling between protons more than two carbon
atoms apart is sometimes observed when pi bonds intervene. One example of long-




