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 a separate, distinct
 peak appears for
 each of the 5
 carbons 



Question 

•  How many signals would you expect to
 see in the 13C-NMR spectrum of m
-chloroanisole? 

•   A)  4 
•   B)  5 
•   C)  6 
•   D)  7 

Question 

•  Which compound has the most signals
 in its 13C-NMR spectrum? 

•  A)            B) 

•  C)           D) 

Question 





Question 

•  In the 13C-NMR spectrum 1,2,3,5
-tetramethylbenzene, how many peaks
 are more shielded than δ 80 ppm? 

•   A)  1 
•   B)  2 
•   C)  3 
•   D)  4 
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 7 carbons give  7
 signals, but
 intensities are not
 equal 



•  DISTORTIONLESS ENHANCEMENT BY 
POLARIZATION TRANSFER (DEPT) 13C NMR 
provides information the number of hydrogen 
atoms attached to each carbon. 

•  Full decoupled 13C spectrum shows all carbon 
peaks. 

•  In a DEPT-90, only CH signals appear. 
•  In a DEPT-135, CH3 and CH give (+) signals, and 

CH2 give (–) signals. 

DEPT 13C NMR Spectra Proton-Coupled 13C NMR of 2-Butanol 

Question 

•  Which compound has four signals in its 13C-NMR
 spectrum: a singlet, a doublet, a triplet, 

•   and a quartet. 

•   A)     B) 

•   C)     D) 

Proton-Decoupled 13C NMR of  
2-Butanol 
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 CH and CH3
 unaffected 
 C and C=O nulled 
 CH2 inverted 

DEPT 13C NMR distinguish among CH3, CH2, and CH 
groups 



Question 

•  Which isomer of C6H14 is consistent with the
 following 13C-NMR spectrum data? δ 11.1 

•  (CH3); δ 18.4 (CH3); δ 29.1 (CH2); δ 36.4 (CH) 
•   A)  n-hexane 
•   B)  2,3-dimethylbutane 
•   C)  2-methylpentane 
•   D)  3-methylpentane 

Question 

•  Identify the C4H10O isomer on the basis
 of its 13C-NMR spectrum data: δ 31.2
 (CH3, 3C); δ 68.9 (C, 1C) 

•   A)  2-butanol 
•   B)  2-methyl-2-propanol 
•   C)  1-butanol 
•   D)  CH3CH2-O-CH2CH3 

Question 
•  For an isomer of C7H5Cl3O: its IR spectrum indicates

 an ether function, the 1H NMR indicates one methyl
 group (CH3-) bonded to an oxygen atom. How many
 isomers (total) are possible for the molecular formula? 

•   A)  2 
•   B)  3 
•   C)  4 
•   D)  5 
•         E)       6 

Question 
•  Of the total number of possible isomers of C7H5Cl3O they

 produce two 13C NMR sets: one set respectively has 5 peaks
 and the other 7 peaks in the decoupled 13C NMR spectra?
 Which tri-chloro substitution pattern would produce 5 peaks? 

•   A)  2,4,5 
•   B)  2,3,4 
•   C)  2,3,5 
•   D)  2,4,6 
•          E)         2,3,6 

Question 



• COSY: Carbon Hydrogen Correlation Spectroscopy 
• HETCOR: Heteronuclear Chemical Shift Correlation 
• NOESY: Nuclear Overhauser Effects Spectroscopy 

• TROSY: Translation Relaxation Optimized Spectroscopy 

CH3CCH2CH2CH2CH3 

O 1H 

1H 

The COSY spectrum identifies protons that are coupled 
COSY: Correlation Spectroscopy 

Cross peaks indicate pairs of protons that are coupled 

COSY Spectrum of 1-Nitropropane 



CH3CCH2CH2CH2CH3 

O 13C 

1H 

The HETCOR spectrum of 2-methyl-3-pentanone 
indicates coupling between protons and the carbon to  

which they are attached 2D-NMR Methods 

•  NOESY: Nuclear Overhauser Effects
 Spectoscopy 

•  TROSY: Translation Relaxation
 Optimized Spectroscopy 


