CHM 2120C - MIDTERM #1

Date: 11 Feb. 2016 Duration: 90 minutes
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Student #:

- Total number of points : 68

- Molecular models are allowed.

- You can write with pen or pencil but regrading won'’t be possible if written in pencil.
- You should submit all scratch papers with the exam copy.

- Asimplified pKa table is provided on the last page.
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Cellular phones, unauthorized electronic devices or course notes (unless an open-book exam) are not
allowed during this exam. Phones and devices must be turned off and put away in your bag. Do not
keep them in your possession, such as in your pockets. If caught with such a device or document, the
following may occur: you will be asked to leave immediately the exam and academic fraud allegations
will be filed which may result in you obtaining a 0 (zero) for the exam.

By signing below, you acknowledge that you have ensured that you are complying with the above
statement.

GOOD LUCK!
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1. a) Determine the hybridization state of both nitrogen atoms in this molecule and indicate
in which orbitals do their lone pairs reside. Explain your answer using appropriate
structure. (5 points)

b) Circle the most basic nitrogen atom and explain briefly your choice. (2 points)

¢) By which acronym is the above compound commonly known? (1 point)

d) For the following reaction:
- Determine the type of reaction that will take place. (1 point)
- Draw a mechanism of all products and indicate the major one. (Draw in all lone pairs
and formal charges) (4 points)
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2. Complete each of the following reversible reactions. Use curved arrows to show the
mechanism. Once products are established, show by using uneven equilibrium arrows, in
each of the following cases, what side does the equilibrium favor, the starting materials
or the products? justify your answer. (10 points en total)

a)
OH
XO@ + HZN\/©/

3. Consider this following substitution reaction:
Br SCH3
Suggest two experimental methods that would be helpful to conclude whether this

reaction proceeded through an Sy1 or an Sn2. Explain briefly the difference in results in
each suggested experimental method. (4 points)
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4. Suggest a mechanism for this following reaction: (6 points)

H3C ¢ H

3C OCH;,
CHj CH;0OH
— CHs

5. When (35,4R)-3-bromo-4-methylhexane is treated with sodium methoxide, alkenes are
generated as well as a nucleophilic substituted product.
a- Determine all the products from this reaction and indicate the one that is major. (4
points)
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b- What is the IUPAC name of the product resulting from the substitution reaction? (2
points)

c- Draw the mechanism leading to the major product of this reaction. To support your
answer, make sure to include the Newman projection of: (i) the starting material, (ii)
the reactive conformation and the (iii) product. (6 points)

6. Propose reagent(s) and solvent(s) for the following transformation and draw the
mechanism for the formation of the intermediate and the final product. (8 points)

©AOH ©ASCH3
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7. Draw the major product (s) of the following reactions and indicate what type of reaction
mechanism took place. (11 points)

a)
CHs NaNj
B ————
“Br DMSO
NaOEt
b) Br a
/\‘/ A
H,S0,
c)
OH A
d) Bra_~_~_DBr —>CH3NH2
excess
e)
Cl., KO'Bu
HO'Bu
HaC

Show the reactive chair conformation
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8. Circle the best leaving group: (2 points)
0]

O@
520 e \)J\O@

Joa i

9. Circle the transition state of the rate determining step of the elimination reaction of 2-

chloropropane and sodium amide. (2 points)

HaC (;Hg H1C, CH4
\% 5O \E, 5
8@/(3 --------- Cl 8@/0 --------- Cl
Hoo H o
HaC CHs
© E 5O
H,N-=--H----CH, CH5 B
\\5-; 6@ (E-: _________ Cl
Gommmmme- Cl !
| H
NH,

I
=2
©

i
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pKa Table

pK, value pK, value

Aold (H,0 solvent) Aoid (H50 solvent)
3 0 ©
H1 -10 : M 9
HBr -9 |
| H
HCI -8 ! OH
: 9.9
©oH : ©/
)j\ -6.2 :
Ph | ®
H |
0% -3.8 | H,0 15.7
-~ ~ i
H,S0, 3 | >L
: OH 17
00 1
e . : O
CH30H2+ '2-2 i H
HaO* 1.7  H=—H
HNO, 1.3 | Ha 36
HF 3.17 | NHg 38
0 | ZH 50
)j\ 4.76 !
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