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Purpose: The purpose of the experiment was to separate the components of a Marpain tablet to measure the ratio of aspirin, acetaminophen, caffeine and substructure of the amylose portion of starch.  These ratios were compared to the FDA regulation of the “extra strength” claim which states that drugs of this variety must contain an exact amount of 65mg. of caffeine, 250mg of aspirin, and 250mg of acetaminophen using TLC and melting point analyses.
Procedure: 1.4g of sample was put into a 50mL flask followed by 10mL of methylene chloride.  The mixture was boiled for 3 minutes and stirred.  The heated mixture was transferred to a 50mL flask through a fluted filter.  The solid collection (mixture C + D) was set aside.
The liquid collection was put into a separatory funnel and 10mL of 10% aq. NaHCO3 was added and mixed and vented.  Layers were allowed to separate and the bottom layer (mixture B) was drained.  This process was repeated 3 times.

The aqueous bicarbonate extract (mixture A) was cooled in an ice bath.  Slowly, 3mL of 37% HCl was added drop wise until the pH was less than 3 to allow a precipitate to form.  The precipitate was collected via a vacuum filter and washed with a few drops of ice water resulting in isolated “compound A”.
Info Cut Out For Example Purposes
Reagents Table:
	
	Methylene Chloride
	Sodium Bicarbonate
	Hydrochloric Acid
	Aspirin
	Caffeine
	Acetaminophen
	Amylose, Starch

	Mol. Wt.
	84.93
	84.01
	36.46
	180.16
	194.19
	151.17
	

	Grams
	7.52
	4.63
	2.54
	500
	130
	500
	

	mL
	10.00
	10.00
	3.00
	-
	-
	-
	

	Density (g/ML)
	1.33
	2.159
	1.18
	1.40
	1.23
	
	

	Bpt/mpt ®C
	40.0/-
	-/270
	n/a
	-/135-140
	-/227-230
	-/169-170
	

	Solubility
	Soluble
	
	
	
	
	
	

	Hazards
	Flammable, Toxic
	-
	Corrosive
	-
	-
	-
	-


Table 1: Reagents Table
Results and Observations:

	
	Mass
	Rf
	Melting Point
	Observations

	Compound A
	113mg
	0.66
	133.2-133.7
	Dissolved in EthOH

	Compound B
	10mg
	0.45
	235.4-236.0
	Did not dissolve in EthOH

	Compound C
	270mg
	0.67
	159.1-162.4
	Minimumly dissolved in EthOH 

	Compound D
	529mg
	0.72
	>240
	Dissolved, Cloudy


Table 2: Data Collected
These were compared to the reference Rf values of the pure compounds and the literature melting points.

	
	Mass
	Rf
	Melting Point

	Caffeine
	130mg
	0.43
	227-230

	Aspirin
	500mg
	0.66
	159.1-162.4

	Acetaminophen
	500mg
	0.70
	169-170

	
	
	
	


 Table 3: Reference Values

Comparing Table 2 and Table 3;
Compound A was determined to be Aspirin.  The Rf value error (0.66-0.66) was 0.00. The difference in melting point (160.5-133.5) was aproxamately 27°C.  This was strong evidence that this compound was caffeine.  The yield (113mg/500mg) was 22.6%.

Compound B was determined to be Caffeine.  The Rf value error (0.45-0.43) was 0.02. The difference in melting point (227-226) was only aproxamately 1°C.  This was very strong evidence that this compound was caffeine.  The yield (10mg/130mg) was 7.7%.

Compound C was determined to be Acetaminophen.  The Rf value error (0.70-0.67) was 0.03. The difference in melting point (170-160) was aproxamately 10°C.  This was strong evidence that this compound was Acetaminophen.  The yield (270mg/500mg) was 54.0%.

Compound D was determined to be the starch substructure due to the amount and very high melting point.

Conclusions and Discussion:
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