
Some problems using C and H  2 D NMR 



 

 

 

A compound has a molecular weight of 114 mass units and is know only to 
contain C, H, and O.  What are the possible formulas? 

 

 



1. A compound has a molecular weight of 114 mass units and is know only to contain C, H, 
and O.  What are the possible formulas? 

114/13 = 8.769; 13*0.769 = 10; C8H18;  

C7H14O; C6H10O2 ... 
1. carbon count 

2. carbonyl group 



 
 
 
 

 
 

 

C7H14O 

proton count 
CH3(CH2)3COCH2CH3 

 

 
CH3CH2CH2CH2COCH2CH3 



 

 

 

A compound has a molecular weight of 102 mass units and is know only to 
contain C, H, and O.  What are the possible formulas? 
. 

Problem 2 



A compound has a molecular weight of 102 mass units and is know 
only to contain C, H, and O.  What are the possible formulas? 
102/13 =7.846; 13*0.846 = 11; C7H18; 
C6H14O; C5H10O2 ... 

 

 





C6H14O 
 

 

CH3CHOHCH2CH(CH3)2 



 

 

 

 

 

C=O  1721 cm-1 

3. The compound has a molecular weight of 178. What is its structure? 



The compound has a molecular weight of 178. 
What is its structure? 

178/13 = 13.692 

.692*13 = 9 

C13H22 

C12H18O 

C11H14O2 

Carbon count = 

proton count = 14 

11 



PhCO2(CH2)3CH3 
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The following spectra refer to a compound with a molecular weight of 86 containing C,H and O. 

 

 

 

 
 
 



86/13 = 6.615; 0.615*13 =8 

C6H14; C5H10O; C4H6O2 ... 

 



 

 

 

  

H2C=CH-CH(CH3)-CH2OH  
 



Assign the correct structure A or 
B to the H NMR spectrum given 
below 
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 100 Mz NMR 
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A compound has a molecular weight of 164. The IR of this material is shown below 

164/13=12.615; 0.615*13=8; C12H20 

 

C11H16O; C10H12O2 



C11H16O; C10H12O2 







CH; CH3 ↑ 
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Identify the carbons by chemical shift 
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An INADEQUATE  
spectrum (incredible 
natural abundance 
double quantum 
transfer experiment 
spectroscopy)  
measures  13C –13C 
transfer of 
magnetization 
between two 13 C 
nuclei using natural 
abundance C 
(detection of 1 in 
10000 molecules). 

j i 

    

e 

d 

g 

f 

h 

c 

i 

i 
d 

g 

f 

f 

e a,b 

h j 

a,b 





XAM2 

where JAX= JAM 

JXM = 0 
 

AX3 

 

 

 



Can we assign the peaks? 

carbon count 



1H NMR 

13C NMR 

CH2OH
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NOE Difference Spectra 

 

Some NOE operates through space as well as through bonding 
electrons. The through space interaction decreases as the inverse of 
the sixth power of the through space distance of the nuclei. The 
through space interaction occurs between nuclei that interact by a 
dipolar interaction 

 

The NOE difference spectrum is obtained by subtracting a normal 
spectrum from one in which a specific proton is irradiated. An 
measurable interaction can be expected up to about 4Å. 
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The cis and trans geometry of the isomeric ketones shown below is not easily 
determined by typical NMR measurements. NMR spectra of the corresponding 
alcohols obtained by reduction (lithium aluminum hydride) allow an unambiguous 
assignment of  stereochemistry.  Why? 

CH3
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2-methylquinoline  
 
 









2-methyl-3-phenylpropionic acid  
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