Organic chemistry I - assignment

TIME: THREE HOURS
ATTEMPT ALL THE QUESTIONS

1. Make sure your exam has 10 numbered pages plus a periodic table.
2. Write your initials on each page.
3. Look over entire exam before starting and carefully read all instructions.

4. Show work for partial credit.

1. (4 pts) Rank the following carbocations in order of stability (1 = most stable).
+
+
2. (4 pts) Rank the following alkenes according to energy (1 = lowest energy).

5888
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3. (8 pts) For each of the following reactions:

label the nucleophile as lone pair (n), pi bond (x), or sigma bond (o)

label the electrophile as empty orbital (a), pi bond (x*), or sigma bond (c*)
use curved arrows to show attack of the nucleophile on the electrophile
show the product of each reaction

(Y

) HC=C™ * A _O —™
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4. (8 pts) Draw a reaction coordinate diagram for a reaction with the following criteria:
a) exergonic, 3-step reaction

b) the first-step is the rate-determining step

c) the second intermediate is more stable than the first intermediate

d) the third step of the reaction is faster than the reverse of the second step

Energy

Reaction Progress
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5. (8 pts)  Show the product(s) of each reaction. Ignore stereochemistry.

2.DMS

C=CH
b) O/ HgSO4, H,S04, H0

6. (8 pts) Provide products for the following reactions (include all stereocisomers).
Indicate if the products are achiral/optically inactive (A) racemic/optically inactive (R),
meso/optically inactive (M) or chiral/optically active (C).

Et

a) >_ 1. Hg(OAc),, MeOH_
Me et 2 NaBH,
Et

b)  d — mCPBA

Et
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7. (12 pts) Provide the major product of each reaction. Include stereochemistry.

a) Br,, H,0
—_—
b) H,, PA/C

A\ 1. BH, THF
C) >
2. H,0,, NaOH
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8. (6 pts) Provide an appropriate alkyne starting material, reagents and initial product for the
reaction in the boxes provided. The number of carbon atoms in the starting material should
equal the number of carbon atoms in the final product.

no reagents
necessary for this

equilibrium step

——
- — I
(0]

9. (6pts) Provide the missing reagents above each reaction arrow and the final product in
the box.

Et OH OH
Et—=——M¢ ————— \=\ — HH
Me H Me

le4

10. (8 pts) Provide an alkyne starting material and all necessary reagents to complete
the following 2-step reaction.

S N

Me Et
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11. (18 pts) Provide the mechanism and major product for each of the following reactions.
Ignore stereochemistry.

0 Y

b) E>= HBr, :oon

12. (10 pts) Propose a mechanism for the following reaction. Ignore stereochemistry.

P_// Br, Br
—
~
Br

EXTRA CREDIT

(5 pts) Provide mechanisms for the following reactions. Ignore stereochemistry.

R
a) g H0,NaOH = 3 R_oH + B(OH),





