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Acid pKa
HCl -8
ROH," -2
H;0" -1.75
RCOOH 5
R;NH' 10-11
H,O 15.75
ROH 16-18
H, 36
RNH, 35-40
RCH; 55




a. Bxplain why the following reaction will not work as shown. (4 points)

Give the true product of the reaction sequence. (2 point)

c. How would you make the alkane shown from the alkylbromide shown? (4

points)
©/\/Br Na® ®H
X
H Il\l/
(DMF)

a) 1. H-is a strong base but a poor ncuophile
2. bromide is a good leaving group
3. With no nucleophile SN chemistry can’t occur

b)

o
<)
1) Mg, ether
©/\/Br 2)acid ©/\

1)base for E2, 2)H2 for hydrogenation also OK.
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2. Provide the products or reagents for the following reactions.

(6 points)

other LG are OK also

base
Ph™ >Cl 1. 1BX
2. CICH,Li
OTES A~ OTES 4 ~»Vatl
Ph/\” Ph )N Ph™ N cl
(TES is a protecting group. Ph Ph) OH
It doesn't play a role in the
reaction so don't worry
about it) l NaH
\(\NH2
Ph/\)N NH Ph" N 1
OH
Ph K( Ph)
precursor for HIV
protease inhibitors
(2 points)
o N3 PPhs, Q NH,
HsC—S-0_~ HO | HsC—S-0g_~ HN,,,
(6] (0]
OEt OEt
OD\H/ OD\H/ o OEt
)\ 0 )\ 0 )\ @)

brackets indicate an unstable,
un-isolatable, reactive intermediate

(2 points)

Precursor to carmegliptin
an oral antidiabetic agent

Precursor to Tamiflu
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3. Provide a regiochemically controled synthesis of this molecule from benzene (10
points).

©)YOH
©)\(OH
oL o

AICl5 radical initiator
(hv, ROOR, AIBN)

o strong
OMe  non-hindered
base needed

1) BH3 |
OH 2)H,0,, NaOH
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a. Give the full detailed mechanism for the formation of the major product in
the reaction below. (5 pts)

OH
/\/\NH2 (CH3CH2)3N
+ —_—_—
Br
(‘ NEt,
OH H H OH
\/\/NEZ—\ _— \/\@NH)\Q
Br
B
OH

H
o ©
Br HNEts \/\/N\‘)\©

b. Show the product if NaH were used as the base, instead of (CH;CH,);N.
(2 points)

(0]

N
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5. Use molecular orbitals to show why the proton and leaving group must be
antiperiplanar in an E2 reaction. Show a reaction conrdinate diagram for the E2
reaction. Clearly indicate starting materials, products, and transition state are and
their relative energies. Identify the energy differences that coorespond to the
activation energy and overall change in energy. (8 points).

E2

CHo orbital only overlap when atom_ic orbital (p or sp
donates to  proton and leaving group H hybrids = 1/2 marks)

H C-LG s+ Aare antiperiplanar
cHa Q)
filled orbital

LG

C-LGo*
empty orbital

transition state
T

activation
energy
AGT

overall energy

haing SM and P on RC diagram
change (AG)

RC
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6. The product of this reaction has the IR shown below. Provide a detailed reaction
mechanism. Identify if the reaction was Sy1, S\ 2, E1 or E2. Show the product. (10
points)

Cl

/@)\ LiOH, H,0 /@/\
Br Br

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 450

E2

not water

A\CI

H,O
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BONUS: (3 points)

Provide a detailed mechanism for the following transformation:

Cl
E(% heat &

CI

|
TR — Eﬁm
@

© O
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