8M, Acid-Base Extraction

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

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

ACIDIC & BASIC FUNCTIONAL GROUPS (FGs)

(accepts or donates protons, H)

- Carboxylic acids, phenols, amines
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8M, Acid-Base Extraction
Two-Base Extraction of Excedrin’s Active Ingredients
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Extraction Flow Chart
- What's where and when?!
1. EtOAc
2. Filter Caffeine Acetaminophen Aspirin
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8M, Acid-Base Extraction
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

ild base extraction

Organic filtrate
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8M, Acid-Base Extraction
2. Separation of Acetaminophen & Isolation of Caffeine

strong base extraction

brine
(10 mL)

KOH
ACE AQ

ORG CAF

3. Isolation of Acetaminophen

- ACE typically does not precipitate upon addition of HCI

Acidic aqueous extraction of ACE

extract AQ combine & wash ORG layers

acidic ACE
AQ sol'n
+

EtOAc (15 mL)
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8M, Acid-Base Extraction

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

Full spectrum IR
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Sample absorbs specific frequencies,
based on types of bonds

- Frequency of vibration depends on bond length
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- Longer bonds have greater distance to expand/contract = slower frequency, Jv
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8M, Acid-Base Extraction
Identify the functional groups and expected IR ranges from IR table on Canvas.
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Conjugated vs. saturated double bonds

Exp 2 Overview
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