
8M, Acid-Base Extraction 

 8M Notes, E2-1 

CHEM 8M, Experiment 2 – Two-Base Extraction of Excedrin Components 

 (1) Extraction / separation   (2) Analysis: TLC & IR 

 

 

ACIDIC & BASIC FUNCTIONAL GROUPS (FGs)  vs. NEUTRAL FGs 
(accepts or donates protons, H+)     (not acidic or basic) 

- Carboxylic acids, phenols, amines     - Esters, alcohols, hydrocarbons  

     

 

      

  
 

 

 

- Phenols   

    

    

  
 

 

- Amines  
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Two-Base Extraction of Excedrin’s Active Ingredients 

 

 
 
 
 
 
 
Extraction Flow Chart 
- What’s where and when?! 
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LIQUID-LIQUID EXTRACTION 
- 2 immiscible liquids have distinct densities and polarities 

- Component(s) have a solubility preference for one layer: aqueous (AQ) & organic (ORG) 

 - PARTITION COEFFICIENT = ratio of solubilities in 2 solvents 

 

 

 

Procedural Lingo… 

Basic Extraction   Acidic Extraction   Washes 
“Extract the ORG layer  “Extract the AQ layer    “Wash the ORG layer 

w/ AQ base”    w/ ORG solvent”   with sat. NaCl (brine)” 

 

          
 

1. Isolation of Aspirin 
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2. Separation of Acetaminophen & Isolation of Caffeine 

 
 

 

3. Isolation of Acetaminophen 
- ACE typically does not precipitate upon addition of HCl 
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Analysis of Excedrin Components via TLC and IR Spectroscopy 
 
1. TLC – same as Exp 1! TLC mobile phase = 1:2 Hex / EtOAc w/ 1% HAc 
 
 - dilute solids & check for purity before IR analysis 
 
 
 ASP   ACE   CAF 
 
 
 
 
 
 
 
 
 
 
2. IR analysis = detection of bonds within specific functional groups 
 
 
 

 
 
 
 
 
 
- Frequency of vibration depends on bond length 
 
 - Longer bonds have greater distance to expand/contract = slower frequency, ßn 
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438 CHAPTER 12 | Structure Determination: Mass Spectrometry and Infrared Spectroscopy

Why does an organic molecule absorb some wavelengths of IR radiation but 
not others? All molecules have a certain amount of energy and are in constant 
motion. Their bonds stretch and contract, atoms wag back and forth, and other 
molecular vibrations occur. Some of the kinds of allowed vibrations are shown 
below:

Symmetric
stretching

Out-of-plane
bending

Antisymmetric
stretching

In-plane
bending

The amount of energy a molecule contains is not continuously variable 
but is quantized. That is, a molecule can stretch or bend only at speci!c fre-
quencies corresponding to speci!c energy levels. Take bond stretching, for 
example. Although we usually speak of bond lengths as if they were !xed, 
the numbers given are really averages. In fact, a typical C ! H bond with an 
average bond length of 110 pm is actually vibrating at a speci!c frequency, 
alternately stretching and contracting as if there were a spring connecting 
the two atoms.

When a molecule is irradiated with electromagnetic radiation, energy is 
absorbed if the frequency of the radiation matches the frequency of the vibra-
tion. The result of this energy absorption is an increased amplitude for the 
vibration; in other words, the “spring” connecting the two atoms stretches and 
compresses a bit further. Since each frequency absorbed by a molecule corre-
sponds to a speci!c molecular motion, we can !nd what kinds of motions a 
molecule has by measuring its IR spectrum. By then interpreting those motions, 
we can !nd out what kinds of bonds (functional groups) are present in the 
molecule.

IR spectrum n What molecular motions? n What functional groups?

12.7 Interpreting Infrared Spectra
The complete interpretation of an IR spectrum is dif!cult because most organic 
molecules have dozens of different bond stretching and bending motions, and 
thus have dozens of absorptions. On the one hand, this complexity is a prob-
lem because it generally limits the laboratory use of IR spectroscopy to pure 
samples of fairly small molecules—little can be learned from IR spectroscopy 
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Identify the functional groups and expected IR ranges from IR table on Canvas. 
 
 

 
 
 

 

 

 

 

 

 

 

 

Conjugated vs. saturated double bonds 
 
 
 
 
 
 
 
 
 
 

Exp 2 Overview 
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