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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he

. Name the following molecule. (3 points)

/W

Cl
What is the hybridization of each of the indicated atoms? (3 points)

Y

-

N
OH SH |

7

Point to the most acidic proton (=) and circle the most basic atom. (2 points)

O

OH SH |

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

0 0
CI\)]\O,H + )kO@
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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

H,0
o
NaNH,,

o<

6. Rank the electrophiles in increasing order of reactivity in an Sy1 reaction. (3 points)

SR U

least reactive most reactive

7. Circle the aprotic solvents. (3 points)

N

a. Circle the best leaving group for an E1 reaction. (1 point)
b. Underline the worst leaving group for an E1 reaction. (1 point)

cl o S cr, F
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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)

o o
+ OH o + F
H
o 0

a. Draw the product of the reaction step shown below. (2 points)
b. Draw the transition state for that step. (3 points)

10.

11.
a. Draw the mechanism and substitution products for this reaction. (7 points)
b. Draw the reactive orbital on the carbocation intermediate. (2 points)

HOCH,
Ph”™ ™ >

< Br (solvent)
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12.

a. What is the major mechanism for the reaction below? (1 point)

b. Draw a Newman projection of the starting material in its reactive conformation. (3 points)
c. Draw the mechanism and the major organic product. (3 points)

NaOCH3

S Br DMSO (solvent)

each; total 9 points)

a.
KOC(CHg)s
Ph™ ™ >

13. Draw the missing reagent(s) OR the major organic product for the following reactions. (3 points

S Br DMSO (solvent)
b.
1.
OH OH
Ph” > > Ph
2 Y
Ph
3.
C.

(:/I/ Br2
—_—

H,0 (excess)
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14. Draw the mechanism and major organic product for the following reaction. (8 points)

1. NaOCHg, (2 ivalent
pp Ko o (2 eauhaionts)
O >
2. H 0+

Br

BONUS! (4 points)
Reactions of the following monoterpene natural product, called geranyl pyrophosphate (GPP), can
generate MANY different products. One of those products is limonene, 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.

g3
\ PN PN @
04040 ltiple steps
Op Og multip p
|
geranyl pyrophosphate limonene
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Strongest acid

Increasing ac

Weakest acid

Acid

HSbFe

HI

HpS04

HBr

HCI
CoHlsSOgH
(CHg)2OH
(CHa)sC=OH
CHZOH,
HaO*

HNO,
CF4COH
HF
CeHsCOH
CeHsNH3 ™
CH;CO,H
HeCO,

CH;COCH,COCHj5

NH4*
CeHsOH
HCO3~
CH3NHs*
HoO
CH;CH,OH
(CHs)sCOH
CH4COCHg
HC=CH
H,

NHs
CHs=CH,
CH3GHg

Approximate pK,

=-12

-10

-9

9

-7
-6.5
-3.8
-29

-25
-1.74
-1.4
0.18
3.2
4.21
4.63
4.75
6.35
9.0
9.2
9.9
10.2
10.6
15.7
16
18
19.2
25
35
38

50

Conjugate
Base

SbFgs™

|

HSO4~

Br-

Cl™
CgHsSO5™
(CH3)2.0
(CH3),C=0
GHOH
H,0

NO3;™
GF4CO,

F-
CgHsCO2™
GeHsNH,
CH3CO5™
HCO,™
CHaCOHCOCHj
NH3
CeHO™
COz"~
CHaNH,
OH"™
CH3CH,0O™
(CH3)3CO™
~CH,COCH4
HC=C~
H-

NH,™
CH,=CH~
GHyGCHy™

Weakest base

ans aseq buiseaou|

Strongest base
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