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Administrative Announcements 
12/07/10

• Exam 3 will be handed out after lecture today (9:15 
am)

• Final Exam: Thursday December 16th (12:30 – 2:30 
pm) 

A-S  STO B50
T-Z   CAS 227 

NMR problems and NMR shift table (Chapter 13) 
are now posted on the course website.

http://people.bu.edu/porcogrp/CH203/Handouts.htm



1H NMR Spectrum of Bromoethane



Spin “flips” in Nuclear Magnetic 
Resonance



Measuring Chemical Shift
• Numeric value of chemical shift: difference between strength of 

magnetic field at which the observed nucleus resonates and field
strength for resonance of a reference

– Taken as a ratio to the total field and multiplied by 106 so the shift is in 
parts per million (ppm)

• Absorptions normally occur downfield of TMS, to the left on the chart
• Calibrated on relative scale in delta (δ) scale

– δ is the number of parts per million (ppm) of the magnetic field expressed 
as the spectrometer’s operating frequency (used ahead of value as it is a 
ratio and not a unit)

– Independent of instrument’s field strength



1H NMR Spectrum of Methane

CH4

δ= 0.3
ppm



1H NMR Spectrum of Chloromethane

CH3Cl

δ= 3.0
ppm



Chemical Shifts in 1H NMR 
Spectroscopy

• Proton signals range from δ 0 to δ 10
• Lower field signals are H’s attached to sp2 C
• Higher field signals are H’s attached to sp3 C
• Electronegative atoms attached to adjacent C  cause 

downfield shift
• See Tables in chapter 13 for a complete list





1H NMR Spectrum of methyl acetate

A  2.05 ppm
B  3.66 ppm



1H NMR Spectrum of 1,3-dioxolane

ethylene glycol 
methylene ether

A  4.9 ppm
B  3.87 ppm

Relative integration
of peak at 3.87 ppm
is twice that of peak
at 4.9 ppm



Exam 3 Score Distribution
Median: 30

High: 85
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•30 points will be added to raw scores (an additional 10 pts. over the “20 
points” policy described in the course syllabus).
•Please have regrade requests to Neil and John N. by no later than 
Tuesday December 14th
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