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Welcome everyone!

Today’s Experiment
NMR Analysis

We will begin at 12:10pm.

Please add your group number to the
beginning of your name.

Use this time to ask questions
and chat!
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Alcohols

Appear as a broad singlet
due to proton exchange and

hydrogen bonding.

X–CH2, O–CH2, N–CH2

Electronegative atoms such as 
halogens, oxygen, and nitrogen 
moderately withdraw electron 

density, shifting proton signatures
downfield (increasing ppm).

Aromatic C–H

Electrons in aromatc systems
circulate above and below

the ring; protons occupy space
orthogonal to this ring. As such,

aromatic protons are
highly deshielding.

Carboxylic Acids (R–COOH)

Appear as a broad singlet
due to proton exchange and
hydrogen bonding. Resonant 

delocalization of electrons onto
carbonyl carbon extensively

deshield proton.

Aldehyde C–H

Carbonyl
oxygen

highly deshields
proton.

Vinyllic C–H

Alkene protons are
moderately deshielded 

due to π system.

Allylic C–H

Protons separated
from an alkene by

one bond are
somewhat 
deshielded

 due to π system.

Saturated C–H

Protons bound to saturated
carbon chains appear mostly
upfield (low ppm values) due

to electron density.

Reference Standards

These are used to set
a reference 0 ppm

peak such that other
peaks may be consistently

evaluated.

Amides (R–CONHR)

Appear as a broad singlet
due to proton exchange and
hydrogen bonding. Resonant 

delocalization of electrons onto
carbonyl carbon extensively

deshield proton, but not as strongly
as carboxylic acids since N is less

electronegative than O.

ppm (δ)
0246810121416

The two axes are identical.
I’ve separated them for
readability.

Note that this list is not exhaustive.
For example, carbonyl α–protons,
phenols, and anilines, are excluded 
(they appear ~2ppm, ~7, and ~6ppm, respectively).

Logical conclusions should be drawn
to predict NMR shifts of more obscure
protons using your intuition and the
principles of electron shielding.
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Chloroform
Appears at 7.26 ppm

H CCl3

Water in Chloroform
Appears at 1.56 ppm
H OH H CCl3/

Water in DMSO
Appears at 3.30 ppm
H OH Me2SO/

DMSO
Appears at 2.50 ppm
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October 21st, 20201. Set CHEM 12A Template Defaults
Open the file available on bCourses entitled “Chem 12A MNova layout template”.

2. Open Sample FID (Free Induction Decay)
Open the FID file provided for the given sample.

3. Apply Processing Corrections
Select the Processing tab on the top of the page in MNova. 
Click on “Auto Baseline Correction” and “Auto Phase Correction”.

4. Select a Reference Peak
Press “R” on your keyboard and select the reference peak (usually near 0 ppm).
Reassign this peak to 0.00 ppm.

5. Integrate Each Peak
Press “I” on your keyboard and click and drag over each peak. Note that the first peak you integrate will 
automatically normalize to 1.00.

6. Normalize Integrals
Select an peak of known proticity (proton count) and right click it’s integration value. Select “edit integral” 
and reassign its normalized value to the known proton count.

7. Pick through peaks
Press “command K” on OS X or “control K” on Windows and pick through each peak.

8. Zoom in on spectrum and export
Press “Z” once to highlight across an entire horizontal region. Zoom in from the leftmost peak to the 
rightmost peak. Press “Z” again to highlight across an entire vertical region. Zoom in from the tip of the 
largest peak to just below the baseline.

You are now ready to export the document as a PDF for submission.
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This is an example from the prelab.

Br

peak at 0.9 ppm
relative integration of 1

Singlet
must be the methyl protons

(no protons on 
adjacent carbon)

6 protons total

peak at 1.8 ppm
relative integration of 1

Singlet
must be the methyl protons

(no protons on 
adjacent carbon)

3 protons total

First…
determine which these
 protons correspond to

CH3
CH3

Br
CH3

The given ratio of integrals is…

1 : 4

The ratio of proton count is…

6 : 3
=

2 : 1

The ratio of compound is therefore…

1 : 8

:

…because there are half as many protons
contributing to this peak in compound B but we

see a ratio telling us they are integrating
four times more intensely

than compound A

H3C
H3C

Br
CH3

Compound BCompound A


