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1. Provide the reaction type of the major product (Sn1, Sn2, E1 or E2) and predict how the given
change in reaction conditions would affect the rate of this reaction (Faster, Slower or No
change). 8 marks

a Reaction type:
NH3
— s @
TsO HoN
Affect on rate:
Decrease ammonia concentration. No change @
b. Br | Reaction type:
o) Nal 0
> > SN2 ®
0 Acetone o]
Affect on rate:
Br
Increase o
> Increase @
o
c. Reaction type:
| NaOEt
I E2
ethanol
Affect on rate:
Increase base concentration. Increase
d.

Reaction type:

KOH
C'@&
T omr HoW S\2 ™

Affect on rate:

Decrease @

Change solvent to H,O




2. Provide the products for the following reactions. 12 marks
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acetone
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DMSO

NaOCHj

HOCH,
80 °C

KO'Bu

HO'Bu
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CJC; CJC, CJC,

CJC,

O
®

structure

stereochemistry

structure

stereochemistry

structure

stereochemistry

structure

stereochemistry

Elimination product

If it is the Hofmann product

@ structure

\ OMe @ stereochemistry



3.

a. Explain why the following reaction will not work as shown. 1 mark
b. Provide the product and mechanism of the reaction that would occur instead. 2 marks

NaNH2 O\/\H\
—_—
= DMF
0]

©
OH is a bad leaving group, or; @
Acid/base chemistry will happen first

©

O\/\)\ e O\/\)\ NH;
6\H\A arrow @ 6@

structure

c¢. How would you make the product shown starting from the same reactant? Provide reagents,
and reaction conditions (no mechanisms needed). 5 marks

Ts-Cl, Tf-Cl or Ms-Cl

10 ®

M i e w
—_—
z pyridine z DMF
OH O. NH
T (1) 7 O 2
@ Any polar solvent

Pyridine, triethylamine or "base" acetone, DMSO, alcohol

If acidified the OH to make a H,O LG and then introduced the nucleophile, 2 marks.



4.

a. Predict the major neutral product(s) for the following substitution reaction and provide the

mechanism. 8 marks

[E——

H,O

D ———

@A+
HO *

®

OH

®

Note: only 1 mark if they got the right
product but didn't note the 2 enantiomers.

@ structure

S

arrow

@ structure

H8s /o HG



b. Complete the reaction coordinate diagram that describes this reaction. Include intermediate
structures. 4 marks

@ If this peak has largest delta E

t

Phﬁ)/\
@

W -
N

Reaction coordinate

c. Indicate the transition state of the rate determining step on the diagram with the symbol (%)
and draw the structure of the transition state below. 3 marks

/
@ If ¥ is in the right place @ /

Both Br and substrate should be present

delta + and delta - not needed but it should be clear

that TS looks more like the carbocation than the substate

1 mark if only carbocation structure is drawn, 2 if LG is present



5. Consider the reaction below.

NaOMe

_—
acetone
A

e

a. What type of reaction (Sn1, Sn2, E1 or E2) do these conditions favour? 1 mark

E2®

b. Write the expected product and the mechanism by which it forms. Include a chair model of the
reactive conformation. 5 marks

®

structure

note: If everything else is right, but they made the most substituted alkene, 3 marks

c. What are the implications on the reaction’s regiochemistry by using LDA as a base instead?
2 marks

No implications (1 mark), you will get the same product. Small base cannot make the most stable alkene
as the beta-hydrogen is not APP. A large base will still select from the least hindered b-hydrogen. (1 mark)



6. The following observations were made. Briefly explain the selectivity of the first reaction.
Explain and write a mechanism to justify the selectivity of the second reaction. 5 marks

OTf HN/\/OH
Et;N H
_—
HoN ~"0OH Major product
NH
oTf o 2
NaH :
H,oN ~"OH - Major product

Amines are more nucleophilic than alcohols as they are LESS electronegative

g @ @

@ 2 arrows
2 arrows

/\/NH2
Na O L ;
P e ieo g §
pKa ~ 3510 40 pKa ~ 16 to 18 Alkoxides are more nucleophilic than amines

R-OH is
most acidic proton



7. The following reaction was completed and the major product shown was obtained.

~

~ -
q . OMe
| _—
MeOH

Major
The most prominent minor product was isolated and an IR spectrum was acquired as shown
below. Provide the most likely structure (2 marks) and highlight key peaks on the IR spectrum

that support your answer. 2 marks

Lo

TEESLML I RLEN %)
(L]
=
1

C=C-H

—r—— ——— —— ——— - v - v T - v - v T v v v v
4000 300 20049 L5pg 100y 500
NAVERURBERT =il

@)

correct structure

<~—— If wrong E2 product selected, 1 mark

?
.



8. Bonus question:
What is your favourite reaction (1 mark) and why? (2 marks)

+ 3 marks for everyone

10



