ANSWERES

CHM 2120A
Midterm #1
October 2, 2013
First Name: Last Name:
Student Number: Seat number:

Approximate total number of marks: 72

The marks are given as a guide and are subject to change.

You can write in pen or in pencil.

The use of molecular models is permitted but they cannot be shared.
The use of calculators or other electronic devices is not permitted.

There is a PKa table on the last page.
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1. Name the following molecule. (3 points)
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2. What is the hybridization of each of the indicated atoms? (3 points)

4. For the following reaction:
a. Draw the mechanism and products. (5 points) :
b. Determine the direction of the equilibrium. (1 point) 7@
c. Justify your answer in part b. (3 points) A
<¥C




a. Draw the conjugate acid of each of the bases shown below. (4 points)
b. Circle the base that would deprotonate 1-butyne with an equilibrium that favours the
products. (1 point)

Base Conjugate acid
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6. Rank the electrophiles in increasing order of reactivity in an Sy1 reaction. (3 points)
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7. Circle the aprotic solvents. (3 points)
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a. Circle the best leaving group for an E1 reaction (1 oint)
b. Underline the worst leaving group for an E1 reaction (1 oint)
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9. Add curved arrows to describe the mechanism for the following reaction. All reagents and
intermediates have already been shown. (4 points)
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a. Draw the product of the reactmn step shown below. (2 points)

b. Draw the transition state for that step. (3 points) , ?}
— NBZ =
H + o P L # @
PN A Zv R | >F ” — ~
o T Y o1
' H
/ _ \

S

ww~® | ‘S{C\jc,% uv
1. sicuctore () s Qharae,‘s@

a. Draw the mechanism and substitution products for this reactmn & points)
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b. Draw the reactive orbital on the carbocation 1ntermed1ateg points)—> \
: et ;/C\/
HOCH < g) Z- a e vV
Ph >

Sl (solvent)

Acoctuce= Ej (Oﬁi) [ 5@"’”"@‘% . 40f7



12.

. What is the major mechanism for the reaction beiow?@point) Edl

a
b. Draw a Newman projection of the starting material in the reactive
conformation. (3 points)

c. Draw the mechanism and the major organic product. (3 points)
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Ho 613 Draw the mlssmggejagent(s) OR the major organic product for the following
reactions. (3 points each; total 9 points)
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BONUS! (8 points) 4.

Reactions of the following monoterpene natural product, called geranyl pyrophosphate
(GPP), can generate MANY different products. One of those products is limonene, {
shown below, which contributes to the smell of oranges and lemons.

/

a) Draw a mechanism to explain the formation of limonene.
b) Draw one other possible product.
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Waakest acid

Acid
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