Experiment 1 type questions:
1. a) Explain why caffeine was recrystallized and the principles of recrystallization. (4)
b) Explain the principles and goals of liquid-liquid extraction. (2)
c) A similar experiment was done to isolate sugar (C12H22O11) from a Tim Hortons French Vanilla. Since sugar is an organic compound, he reasons he can perform a liquid-liquid extraction with an organic solvent. Do you think his experiment will be successful? If so, why not? (1)
Nov. 2014
2. Make a flowchart, provide a method for the separation of the following mixture of compounds in dichloromethane. Isolate each compound in their crude form. (recrystallization not necessary). (10) (Nov/15/13)

Experiment 2 type questions:
1. Mechanistic and Kinetic analysis of reactions (Nov/13)
[image: ]
a) indicate the possible substitution product(s) and byproducts of the reaction illustrated above. (2)
b) Based on what you have learned and performed in this course, briefly describe a series of experiments (120min max) that could allow you to determine the mechanism of the reaction. (5)
c) Explain how you could use IR/NMR spectroscopy to validate your mechanistic findings? (bonus 1pt)
2. (Nov/14)
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b) Derek forgot to label his data sets and did not know which times were associated with each solvent systems. ID which solvent system (85:15 H2O:acetone and 70:30 H2O:acetone) goes with which tiral (A or B) and justify your decision. (3) 
c) While running the experiment, explain why Derek kept his reaction flasks in a water bath at room temperature. (2)
3. Mechanistic and kinetic analysis of reactions (Nov/15)
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a) Indicate the possible substitution product(s) and byproducts of the reaction illustrated above. (3)
b) Provide one mechanism for the reaction listed above. (2)
c) Based on what you have learned and performed in this course, briefly describe an experimental protocol (120min max) that could allow you to determine the mechanism of the reaction. (5)
d) Explain how you could use 1H NMR spectroscopy to validate your mechanistic findings? (bonus 1pt)


General Questions (1point)
1. During recrystallization, why is it important to not add all the solvent at once? (Nov/14)
2. Why is ethyl acetate and water not a suitable solvent combination for recrystallization? (Nov/14)
3. Why is it important to put the lid back on the jar containing Na2SO4 (or MgSO4)? (Nov/14)
4. How would the rate of reaction change if the concentration of NaOH was doubled in the hydrolysis of 1-brommobutane? (Nov/14)
5. What type of polymer is DNA? (Nov/14)
6. What reagent would you add to convert chlorophylls to pheophytins? (Nov/14)
7. Why is water added to the bottom of a reflux condenser? (Nov/14)
8. In experiment 2, the hydrolysis of tBuCl with water, what is the role of bromothymol blue indicator? (Nov/14)
9. Why do carboxylic acids have a tendency to streak along TLC plates? (Nov/14)
10. Explain how adding acetic acid into the already polar solvent system can prevent streaking of carboxylic acids on TLC plates. (Nov/14)
11. Explain how a more polar solvent will move a spot further along a TLC plate? (Nov/14)
12. What is the order of a unimolecular elimination reaction? (Nov/14)
13. In experiment 1, spinach was ground up with sand. What is the role of sand? (Nov/14)
14. With the reaction of 1-bromobutane with KOH in Ethanol. Provide an experimental modification that could improve the yield of butanol relative to other products. Briefly justify your answer. (2) (Nov/15)
15. When determining if a compound can be purified by sublimation, what physical/chemical characteristic does the compound of interest need to possess? (Nov/15)
16. In the isolation of caffeine from tea, what purpose did Na2CO3 serve in the experiment? (Nov/15)
17. Provide a mechanism for the condensation reaction of adipoly chloride with hexamethylenediamine to produce Nylong-6,6. (3) (Nov/15)
18. You run a TLC to assess the purity of caffeine before and after sublimation using 1:1 hexanes:ethyl acetate as your developing solvent, but you notice that your TLC shows both spots on the baseline. What can you do to improve the resolution? Nov/15
19. Why was the tea boiled for the caffeine experiment? Why was it subsequently chilled in an ice bath? (Nov/13)
20. Substitution and elimination reactions can often compete to yield a range of products, particularly with secondary substrates such as 3-chloropentane. Rank the Nu/bases in descending order (best to worst) to exclusively favour of a substitution reaction, and briefly justify you choice. (3)
CH3CH2Ona		CH3COONa		NaOH		(CH3)3OK	NaI



On All the midterms: 6-7questions
- TLC plate of some sort (substitution and elimination lab)
	- write the structure of the product (sometimes also possible mech) (EtOH at bottom, base on top)
	- explain TLC theory
	- explain why you got those products (from which type of reactions?)
- reagent table (lab 3)
	- lab 3 calculation (conversion, moles of gas produced (pressure stuff), selectivity)
	- some other lab related question- ie. work up, why one reaction is favoured, how to get crystals
- synth mech
[bookmark: _GoBack]- polymer mech** 
- kinetic analysis:
	- draw possible products (and mech)
	- know the rate of reactions- draw graph, maybe the equation?
	- explain the experiment step wise**
	- bonus: how could u use NMR to validate mech findings
- short answers/ 1point type probs
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3. (8 points) Derek Carr was studying the kinetics of the hydrolysis of tBuCl with water under basic
conditions. He used bromothymol blue as an indicator to measure the progress of the reaction.

During his experiment, he performed three trials in two different solvent systems, 70:30
H,0:acetone and 85:15 H,0:acetone. He then averaged the times until the indicator changed color:

tBuCl] = 0.120 M ItBucil = 0.090 M
Average time 5.0s 2605 6055

solvent A

Average time 3005 11235 23575 3851s

solvent B

Sketch a graph of time vs. concentration of [t8uCl] remaining in solution for each solvent

system. How could Derek transform the data in order to get a linear plot? (3 points)
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