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Introduction:
	Caffeine is a common and addictive drug which is present in a variety of different plants. Coffee beans, tea leaves, and coco beans all contain this chemical and are popularised due to its stimulating properties. Caffeine can be ingested by steeping tea leaves in boiling water and drinking the solution. This in turn allows scientists to extract caffeine from the boiled water to create a pure caffeine product. This is achieved via a variety of methods and in this experiment, two means of purifying caffeine were tried. Initially, an impure form of caffeine was extracted using liquid-liquid Extraction. Where its organic allows it to be separated from other impurities such as catechin (a polyphenol), which is more soluble in water, and instead dissolve in an organic solution (CHCl2). The solution can then be boiled off to extract the impure caffeine. Sublimation is then used to turn the impure caffeine into a pure final product. This is achieved by reducing the atmospheric pressure and allowing the caffeine to sublime, collecting the cooled gas via a cold finger apparatus which turns it back into its crystalized form. 
Mechanism:
[bookmark: _GoBack]

Procedure:
- Experimental procedure (2 points)
Observations:
- Observations and Results (4 points)

Table of reagents:
	Reagent 
	Amount
(g or mL)
	Molecular weight
(g/mol)
	#Mol
	Density
(g/cm3)

	Acetanilide
	1g
	135.17
	0.007398
	-

	H2SO4
	5mL
	98.079
	0.09380
	1.84

	Conc. Nitric acid
	0.9mL
	63.01
	0.02028
	1.42

	Conc. Sulfuric acid 
	1.2mL
	98.079
	0.02251
	1.84

	H2O
	(N/A)
	-
	-
	-

	Ethanol (solvent)
	(N/A)
	-
	-
	-




TLCs: (5 points)


Figure 1: Starting material indicated as left spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the product solution of the reaction indicated as right spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S: 0.0
RF value of R: 0.21
Rf value of Co Top: 0.21
Rf value of Co Bottom: 0.0




Figure 2: Para product indicated as left spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the crude product of the reaction indicated as right spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.61
Rf value of S Mid: 0.20
Rf value of S Bot: 0.0
RF value of R: 0.20
Rf value of Co Top: 0.61
Rf value of Co Mid: 0.20
Rf value of Co Bottom: 0.0



Figure 3: Ortho product indicated as left spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the crude product of the reaction indicated as right spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.61
Rf value of S Mid: 0.20
Rf value of S Bot: 0.0
RF value of R: 0.49
Rf value of Co Top: 0.61
Rf value of Co Mid-Top: 0.49
Rf value of Co Mid-Bot: 0.20
Rf value of Co Bottom: 0.0



Figure 4: Meta product indicated as left spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the crude product of the reaction indicated as right spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.61
Rf value of S Mid: 0.20
Rf value of S Bot: 0.0
RF value of R: 0.20
Rf value of Co Top: 0.61
Rf value of Co Mid: 0.20
Rf value of Co Bottom: 0.0



Figure 5: 2-4Diol product indicated as left spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the crude product of the reaction indicated as right spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.61
Rf value of S Mid: 0.20
Rf value of S Bot: 0.0
RF value of R: 0.34
Rf value of Co Top: 0.61
Rf value of Co Mid-Top: 0.34
Rf value of Co Mid-Bot: 0.20
Rf value of Co Bottom: 0.0



Figure 6: crude product indicated as left Spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the pure product of the reaction indicated as right Spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.62
Rf value of S Bot: 0.28
RF value of R Top: 0.62
RF value of R Bot: 0.28
Rf value of Co Top: 0.62
Rf value of Co Bottom: 0.28




Figure 6: mother liquid indicated as left Spot, developed in a 5:5 mixture of ethyl acetate (EtOAc) and hexanes, compared to the pure product of the reaction indicated as right Spot. Middle spot contains spots from both the unknown mixture and the organic layer.
Rf value of S Top: 0.66
Rf value of S Bot: 0.22
RF value of R: 0.54
Rf value of Co Top: 0.66
Rf value of Co Mid: 0.54
Rf value of Co Bot: 0.22

Table of results:
!!NO PURE PRODUCT WAS OBTAINED RESULTING IN NO TABLE OF RESULTS!!
	Product
	Amount (g)
	Molecular weight
(g/mole)
	# Mol
	% Yield

	Crude product
	-
	-
	-
	-



Flow Chart:
Discussion:
· In this experiment, the students produce a crude product, containing 4 different products and attempt to produce a desired para product as the major product.
· Students initially dissolve 1 gram of acetonide with 5mL of sulfuric acid. It is important to note that no reaction occurs during this step.
· The reaction is then cooled to 0 degrees C before proceeding to continue with the reaction. 
· This is done so to favor the reaction that requires the least activation energy. In this case, the para product.
· Concentrated nitric and sulfuric acid is then slowly added to initiate the reaction. It is important that these acids are added slowly so that the temperature of the reaction does not increase. 
· A TLC of the solution was taken 10 minutes after, to ensure that the reaction had reached completion.
· The product was then neutralized and precipitated with ice.
· The product was filtered using suction filtration and a crude product was formed.
· The exothermic reaction after the addition of the concentrated acids increased the temperature of the solution too quick for the ice bath too cool it down and therefore meta and ortho products were observed in the crude product. This is a source of error. 
· To separate the para from the rest of the unwanted products, the crude product was dissolved in hot ethanol and left to cool slowly to recrystallize.
· However, the volume of the ethanol used was too great for the solution to reach supersaturation after it cooled and NO product was formed.
· The students then reheated the solution and cooled it quickly in an ice bath, the resulting product was a fine dust which easily went through the filter paper during the filtration process creating another source of error.
· Therefore, no pure product was obtained in this lab and the last 2 TLC plates were impossible to make.
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