CHM 2120A

Midterm #1
October 1, 2014
First Name: Last Name:
Student Numbet: Seat number:

Approximate total number of marks: &5 7—- 3

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 pK, table on the last page.
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1. Name the following molecule. (3 points)
-3-chloroheptan-4-one

0 5) - /N~

A 0 0

Cl
2. Circle an amide in the following compound@)oint
O

NH, SH

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

A /sr/sf’- A
Csc ON/
z/ﬁ' e avchn

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

e 1 L.
OH e
= N~ F
NH, |
For the following reaction:

a. Draw the mechanism and products. (5 points)
b. Determine the direction of the equilibrium. (1 point)

c. Justif;ﬁr'oi%f answer in pzirt ; (z.‘ pomts) 10, )
& J - @ Lj (2]
- 1 ¢t
% r

- compare bases (-SPh versus -OPh)

CD S is larger than Q, so it can spread out (disperse) its electons oveC’)
a larger volume, making is more stable.

- A more stable base is a weaker one ®
- The equilibrium lies to the side of the weaker base

9]
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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

NaOH |"'7_O G)
oH @
r"  pLoH, ©
NH Et @N I’I3 E‘l‘ @

@@ 1)

7. Rank the following compounds in increasing order of acidity. (3 points)

W\/\/W@

A B C D -—l er

L ¢ A b ecyor

least acidic most acidic

8. Draw the predominant form of the following compound at pH 6 ( ( P Q.' V\.tw

@)

OH PL\ @ ®
o8 COS
9. For the following compounds:

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

& &2
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10. Add curved arrows to describe the mechanism for the following reaction. All reagents and
intermediates have already been shown. (8 points)

o@ 0% i o 0° O o
+H
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@9\”_5 H,0 @ @3 + Fome

11.
a. Draw the product of the reaction step shown below. (2 points)
@), /‘\
~—
M
“ \jz/ N

MeO

“{0S0,CH,

12.

b/ Draw the reactive orbital on the carbocation intermediate. (2 points)

%. Draw the mechanism and substitution products for this reaction. (7 points)
c. How many electrons are in the orbital drawn in part b? @)Oint)
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e
a. What is the major mechanism for the reaction below? Gomt)
b. Draw the starting material in its reactive conformationg(3 points)

(.,FIGV\GI/

c. Draw the mechanism and the major organic product, oints)
NaOCH3 ,
Br - _—
“Ph = L
TR ¢

bre Q@
:QC Hs3

0,
H_5 Ph tSl:-l\c veture™ Ph
T L'__ Coccect fegiocl»ew\

14. Draw the missing reagent(s) OR the major organlc product for the following reactions. (3 points
each; total 9 points)
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)Ok©\g \®L§t\, H3o* )\O\(

1. HN03 2804 -—
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15. Demde whether each of the followmg represents an oxidation or a reduction reaction. (3 points)
l_r+ewﬂ‘
oon

g S, ————> S Ngy X2

o

16. Add the appropriate reagents to effect the following transformations: (2 points)

pcc y
Qe A,
OH O
HzSO (./ OH

BONUS! (2 points)
Associate each molecule with its role/effect:

Sunscreen

;;ﬁ\\ '—j—fgr

Foot odour
ocraol

O X O Halitosis (bad breath)
@]
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