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CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #1 "2- NAME

Question 1 Give the IUPAC name for the following compounds. Be sure to use cis/trans, E/Z or
R/S where appropriate.

5 4 H
a ,‘\\ [ ] .:
) 3 O\ (3R)-propoxycyclopentene
1 CH,CH,CHj4
2
CHs C#1 byCc|i_<|afinition
3
1 | \
2
b) 4-bromo-3-fluoro-2-iodotoluene
3
4 F
Br toluene

Question 2. For the Bronsted acid/base reaction below:

a) Give the curved arrow-pushing in both directions

b) Draw a reaction energy diagram and include a drawing of the transition state

c) Label the acids/bases and which are stronger and give a brief explanation

d) Indicate which reaction is faster (left to right or vica versa) and on which side the
equilibrium lies and which acid has the smaller and which the larger pKa

/} slower N H€\.
X
faster H
weaker base weaker acid stronger acid stronger base

larger pKa smaller pKa
equilibrium on THIS side

energy

A 1y T @fHHQ
<~/ H

+
(€]

. . )
reaction coordinate

the weaker base has lower energy electrons because the ion is aromatic, the stronger base
is anti-aromatic if flat, or it it twists it may become non-aromatic, but will be less stable than
the aromatic anion in any geometry



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #1 -3- NAME

Question 3 For each reaction

1) Provide the missing reagents/conditions or major organic products as appropriate

2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
3) Briefly explain whether the a solution of the product would be optically active or not

4) Pay attention to stereochemistry including racemic mixtures unless specified

0]
addition, achiral
reactants, meso
3) ; ; ( heat / CN  Pproduct formed, not
optically active
CN
OH H addition, chiral

0‘7 \H* SN2 Nar* _OCH3 5 reactants, single
$ enantiomer formed,

CHSOH OCHj optically active

~OCH,4

the expected Walden inversion occurs
"pushes" the Me and H up

Br substitution, achiral
NBS, hv reactants, achiral
— product, not
optically active

neither

CHz 1. Hg(OAc),, CHyOH CHs addition
not opically
¢ 2. NaBH, > OCHg active, achiral

Question 4. Provide the missing reactants for the following Diels-Alder reaction.

heat

= CN A CN
F _— > ()
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Question 5. The purpose of this question is to determine whether the provided product is allowed
or forbidden

1) draw the arrow-pushing that describes formation of the PROVIDED product
2) How many electrons are involved in the reaction? 6 electrons

3) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would
the ring closing be disrotatory or conrotatory? Conrotatory

4) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would
the transition state be Hiickel or M6bius? Mobius

5) Is PROVIDED PRODUCT allowed or forbidden and why?

Forbidden, the allowed product of a 6-electron electrocyclic ring closing
reaction would proceed via an aromatic Huckel transition state and
would be disrotatory, not Mobius/conrotatory

Question 6) For the following ion, draw all reasonable resonance contributors, draw an
"actual" structure that includes partial bonds and partial charges (use § to indicate partial
charges), and draw the HOMO and LUMOs on TOP of the provided structures

. do
HOMO 2 o, 00
and >
resonance

"actual" structure

.@ the pi-molecular orbitals extend over the
LUMO conjugated part of the structures and does
not include any sp3 hybridized atoms

Question 7. Show how you would synthesize the target compond on the right from the
starting compound on the left. Show reagents and conditions, and the structures of important
intermediate compounds. Do not show any (arrow pushing) mechanisms.

54 e

”/

NBS/hv
1. NaH

2. PrBr

2, OH/H202 5
//



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST#1 ~5- NAME

Question 8) Explain why the products of the following reaction are an alcohol and a bromide,
rather than two bromides, Draw a mechanism to support your reasoning

(\ H— Br' LA/BA

sale e

LB/BB

o X~
LA/BA e 2
©.. |B can'tdo a
H ;Br: A H— Br' / substitution at an sp2
y LB/BB SH hybridized carbon via

either SN1 or SN2,
4/7 the only possible
I further reaction is

loss of proton to
these are the final products reform the alcohol

Question 9). Give the curved arrow-pushing and the ALLOWED product of the following
cycloaddition reaction

£ e
AN
: H,C~ “CH
2C/ \CHz e o @)
NC\\ CN
4(s) + 2(s) suprafacial/suprafacial allowed
b) Give a pictorial representatlon of the c) Give a pictorial representation of the
wavefunction of the HOMO ON TOP OF THE wavefunction of the LUMO ON TOP OF THE
STRUCTURE below for A, indicate the STRUCTURE below for B, indicate the
number and positions of any vertical nodes number and positions of any vertical nodes
(ignore horizontal nodes) (ignore horizontal nodes)

CN
CH3 8:? LUMO
HOMO / NC t
1 node \j 1 node

d) Give a brief justification for the stereochemistry in your allowed product, you must include
the following terms in your justification: suprafacial and/or antarafacial, HOMO, LUMO, bonding
and/or anti-bonding

the ALLOWED product of the reaction must have two bonding interactions in the
transition state, consideration of the wavefunctions of the HOMO and the LUMO
indicates that suprafacial/suprafacial reaction is allowed, thus the 2 -CN groups start
trans- and are also trans- in the product



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #2 e NAME

START OF PRACTICE TEST #2

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

NO,

a) 1-bromo-2-ethyl-4-nitrobenzene

Et

Br

4-methoxy-3-methylhex-(3Z)-en-1-ol

ethers are alway just "alkoxy" substituents

(alcohol highest priority functional group, determines
numbering)

Question 2. Give a complete curved arrow pushing mechanism, and...

1) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether they
are also Bronsted acids/bases (LA/BA, LB,BB)

2) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

e e HBr o e
— OH g .O.Me
LB/BB MeOH (solvent) LB/BB
Me
H LA/BA /
/ L]
H-O\ H/.(?'
V ® Me ‘5
H
@ ® —> ® /4)
— 1 OH: T . _H =
LA 0 Me
Me LB LA/BA

when dissolved in MeOH, HBr is essentially completely dissociated, just the same
asitisin H,O

4 steps



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #2 -3- NAME
Question 3 For each reaction

1) Provide the missing reagents/conditions or major organic products as appropriate

2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
) Briefly explain whether the a solution of the product would be optically active or not

) Pay attention to stereochemistry including racemic mixtures unless specified

W

addition, achiral reactants,

a) | N FsC, racemic mixture, not
+ heat - (2) optically active
CF, x> (this is about as tricky a
Diels-Alder reaction | can
H come up with!)
OH I
b) 1. MCPBA oxidation .
— (2) not optically active,
2. HzO* -, racemic mixture formed
“OH
Br CN
z : — substitution, chiral
1 Equiv. Na*~CN reactants, single
c) E— enantiomer formed,
SN2 at allylic, optically active
Br specifially benzylic
carbon is fast
H, H, H addition, chiral
-0 Na* “OEt/EtOH . reactants, single
d) not protonated, > enantiomer formed,
attack least OEt optically active
substituted side
Question 4) The purpose of this question is to determine whether the provided product is allowed or
forbidden CHj
N: s
H,, WH A F,cO N _CFs
’, K % ~
H H

FsC CF,

1) draw the arrow-pushing that describes formation of the product

2) How many electrons are involved in the reaction? 4 electrons

3) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would the ring
opening be disrotatory or conrotatory? Disrotatory

4) FOR THE PROVIDED PRODUCT (which may or may not be allowed), would the transition
state be Hickel or Mébius? Huckel

5) Is THE REACTION SHOWN allowed or forbidden, and why?

Forbidden, the allowed product of a 4-electron electrocyclic ring opening reaction would proceed via
a Mobius transition state and would be conrotatory, not Huckel and disrotatory
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Question 4. Provide the missing reactants for the following Diels-Alder reaction.

CN
Z CN

<« . I ‘

CN

Question 5. For the following structure:

a) Draw all additional reasonable resonance contributorts

b) Draw on TOP of the structure a pictorial representatrion of the wavefunction of both the
HOMO and the LUMO, give the number of vertical node (only) and indicate their positions.

14

(Y <= FC 0 <= [
I I | |
NN NN N SN

resonance contributors
6 electrons in the wt-system

o
node - _node node - node

- S _— ~
HOMO LUMO
2 vertical nodes 3 vertical nodes

Question 6. Rank the following structures in order of increasing rate of reaction in a Diels-
Alder reaction with fumaronitrile (shown), and give a brief explanation that includes the
terms "donating group", "withdrawing group", "energy of the electrons", "HOMQO".

withdra strong donating
=g J
“—'B
B < A <C

NC
weak donatin o' c

ithdrawi
withdrawing CN

fumaronitrile

the dienes differ by the substituents that are circled, the energy of the electrons in the diene,
specifically those in the HOMO, are raised by donating groups and lowered by withdrawing
groups, raising the energy of the electrons in the HOMO decreases the HOMO/LUMO gap (the
LUMO on the fimaronitrile), which decreases the reaction activation energy and increases the rate

C has a strong donating group (non-bonding electrons on N) and a weak donating group (the alkyl
chain), it reacts fastest

A has a withdrawing and a strong donating group (non-bonding electron on the nitrogen), it is
intermediate

B has a withdrawing and only a weak donating group (the alkyl chain), it is slowest
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Question 7. Show how you would synthesize the target componds on the right from the starting
compounds on the left. Show reagents and conditions, and the structures of important
intermediate compounds. Do not show any (arrow pushing) mechanisms.

Ph.__Ph

\[O/v/
l NBS, hv N

Ph Ph

\ﬁBr Ph Ph
l t-BuO—+K \[
O~ *Na

\”/ 1. BH3 THF PPN

Ph Ph

Na H

Question 7 (20 pts.)
a) Give the curved arrow-pushing and the ALLOWED product of the following cycloaddition.
State whether the product is achiral, a mso compound, a pure enntiomer or a racemic mixture

-~

HsCQ HeCO_ § H,CO_ §

CN N
heat ot
A /) \J/ — @ ® OR. @ ®)

“ICN CN

110
T

b) Draw the HOMO for reactant A and the LUMO for reactant B on top of the structures below,
understanding that it may not be possible to get the geometry of the orbitals with respect to the
structures exactly correct because the structures have to be drawn flat on the paper

HsCO
® CN

NC
HOMO LUMO

c¢) does the allowed reaction proceed suprafacial/suprafacial or suprafacial/antarafacial?
suprafacial/suprafacial



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #3 e NAME

START OF PRACTICE TEST #3

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

Question 2. Give a complete curved arrow pushing mechanism, and...

1) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether they are
also Bronsted acids/bases (LA/BA, LB,BB)

2) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

IIlu.., >—:O:H "’ o H

LB/BB EEA—
HCI cat.

f
¢ i\ o

o:
3
<
O
[ ] I'_

>

o

>
Q_:

LB TI (
0N\ /I\g/g
\H Hin /”,. OH
H
LA/BA

when dissolved in i-PrOH, HCI will be partially dissociated, an so it is not obvious
which acid species, HCl itself or protonated alcohol will be responsible for
protonation of the epoxide, you can use either, however, the i-PrOH solvent will be
present at MUCH higher concentrations than the conjugaye base anion from HCI,
and therefore deprotonation occurs to i-PrOH (even if the proton eventually gets
returned to form HCI)



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3 -3- NAME

Question 4 For each reaction

1) Provide the missing reagents/conditions or major organic products as appropriate
2) Pay attention to stereochemistry including racemic mixtures unless specified

3) State whether a solution of the product(s) would be optically active or not and give a brief
explanation

reaction at THIS alkene fastest because the
/ primary intermediate is a 3° cation
achiral reactants,

a) 1 Equiv. HBr racemic product,
—> not optically active
CO,CHs CO,Me CO,Me

+

| heat O[ same |
b) | | | co |v|e CO,Me | jl/\/:
5 2 2

COCH;  achiral reactants, meso product, no
optically active must rotate to s-cis before reaction

OH achiral reactants,

o) -
c) / \ __Na'7ORt _ achiral product
EtOH (solvent) /+ formed, not optically
EtO active

epoxide NOT protonated, attack
least substituted side

D \jjl deuteriate here first, makes most stablg intermdiate
5 D = deuterium = "labelled hydrogen" achiral reactants,
d) DCI racemic mixture,
(%) not optically active

(thermodynamic control conditions)

Cl

Question 5) Indicate which reaction is more exothermic, give an explanation

. only 1 H atom on

*Bre .0 .Br H the C=C bond, 3
H Bre . substituents, this
- - .. alkene is more
\ b A Bre Substituted,

re
e+ " more stable

3 H atoms on the

C=Cbond,1 the two alkene products are structural isomers, when comparing
substituent, this structural isomeric alkenes the more substituted isomer is the
alkene is less more stable (Sayetzeff/Zaitzeff etc.) rule, formation of the more
substituted, less stable isomer is more exothermic, reaction B is more exothermic

stable than reaction A
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Question 5. Show how you would synthesize the target componds on the right from the starting
compounds on the left. Show reagents and conditions, and the structures of important
intermediate compounds. Do not show any (arrow pushing) mechanisms.

. H
ignore
Ztereochemistry e
ere
HO O
X
H o
NBS, hv
T 1. Hg(OAc),/H,O
Br 2. NaBH,4

0
A E/é H 9
0
t-BuO—*K \ \(:liéo
R— !
N A ©

Question 6) The ylide below undergoes an electrocyclic ring closure reaction

(\@. .9

t_B S . Sn

U\ > i) t-Bug é E ,t'BU
t-Bu N z

H H
meso compound

a) give the curved arrow-pushing that accounts for product formation
b) draw the product, paying special attention to relative stereochemistry of any substituents
¢) indicate the locations of any chiral (asymmetric) carbons atoms with the symbol, and
state whether it is racemic, a meso compound or achiral *
d) give the NUMBER of electrons involved in the reaction
e) state whether the allowed reaction proceeds via a Huckél or a Mobius transition state
f) state whether the allowed reaction proceeds via a conrotatory or a disrotatory ring Mobius
closing

conrotatory
g) Draw a pictorial representation of the HOMO on top of the structure below, give the
number of vertical nodes (only) and oindicate their positions

® / 1 node

t-Bu \ksg

t-Bu



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST#3 ~5- NAME

Question 7. a) Give a full curved-arrow pushing mechanism for formation of both products of
the provided reaction. One of these products would be formed preferentially under conditions
of kinetic control, the other preferentially under conditions of thermodynamic control, indicate
which is which. Indicate the Lewis acid and base at each step and whether they are also
Bronsted acids/bases.

. thermodynamic kinetic .,
:BQ@/ CHZOH  HCO :OCH;Z
heat . .ﬁ
CH
H-g! ° i CHg

. )@/ LBBB H-(f \/4 H/’) e
&)
¢ H H LB/BB
\
‘/' e OU HU O-cH
@6 %/BA
b) Give a reaction energy diagram for both reactions in the SAME DIAGRAM
by thermodynamic

t

3

HaG o
O—H

Kinetic
energy

kineti
CH3OH T OCH,

Hy C H3CO .
thermodynamic

>

reaction coordinate
¢) Give a brief explanation of how temperature is related to kinetic and thermodynamic control

at all temperatures the kinetic product is formed faster, at lower temperatures the reactions will be
more IRREVERSIBLE, the kinetic product product will predominate, at higher temperatures the
reactions will become more REVERSIBLE and the lower energy thermodynamic product can be
formed and will start to accumulate



CHEMISTRY 234, MIDTERM #3 PRACTICE TEST #3°~ 6- NAME

Question 8. The purpose of this question is to determine whether the provided product of the
cycloaddition reaction given below is allowed or forbidden (there are several possible products
of this reaction, we will focus our attention on this one to see if it is allowed)

a) give the curved arrow-pushing that accounts for product formation

b) draw the HOMO and LUMO ON TOP OF THE structures as indicated above, and give the
number of vertical nodes and clearly indicate their positions

¢) IGNORING THE PROVIDED product for now, use the information from the F.M.O.s to
decide whether the ALLOWED reaction would be suprafacial/suprafacial or suprafacial/
antarafacial

your answer_suprafacial/antarafacial

d) Using the sterochemistry of the PROVIDED PRODUCT, decide state whether the it was
formed via suprafacial/suprafacial or suprafacial/ antarafacial cycloaddition

your answer__suprafacial/antarafacial

d) state whether the PROVIDED PRODUCT is allowed or forbidden, and give a BRIEF
explanation that mentions the frontier molecular orbitals.

1 node

suprafacial on this reactant (shown with

both bonds being made to the bottom of the
carbon atoms) =

A .l\\CN
— > () TRANS

CN

LUMO >
CN‘\ antarafacial on this reactant (shown with

NC .
one bond being made to the top of one
CIS- 1 node carbon atom and one bond being made to
the bottom of the other carbon atom)

The provided product is ALLOWED, it is formed in suprafacial/antarafacial reaction

and the phases of the HOMO and LUMO at the relevant carbons result in two

bonding interactions for such a reaction

the reaction is antarafacial on the lower reactant because the cis-stereochemistry of the
substituents becomes trans- in the product (this would not be included as part of the answer)
Question 9) Classify the following structures as aromatic, non-aromatic or anti-aromatic, assume
all structures are as flat as possible, AND give the number of electrons involved in the conjugated
system

® ®
sp3 ©)

4 electrons 4 electrons
non-aromatic anti-aromatic

/-_these electrons are

'« insp2 hybrid A.O.
N Sl 8 electrons

8 electrons

anti-aromatic anti-aromatic



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #4 "2- NAME

START OF PRACTICE TEST #4

Question 1 Give the IUPAC name for the following compound. Be sure to use cis/trans, E/Z or
R/S where appropriate.

1COZH co, C #1 by definition
Cl 2
a) 3
Cl 2 5 Cl
2,3,5-trichlorobenzoic acid benzoic acid
*OCH;,

3
:QCHs

b —C—
) HyC, (|:2 CHj

2,2-dimethoxypropane

Question 2) Rank the following in order of icreasing rate of reaction in a base catalyzed
hydrolysis reaction (addition of water in the presence of hydroxide) and give a brief explanation
(hint, think abouyt the slowest, rate determining step for base catalyzed hydrolysis)

Mo 27 Me 2 Me H P P P ipr
>Q< slow >Q<slowish!! 7Q<fastest %( slowest
Me Me Me Q Q i-Pr Qgr
A\ ©.. B :OH C TOH
D o AeB < C
The rate determining step is hydroxide as Lewis base in Sy2 type attack on carbon
of the Lewis acid epoxide. This process is subject to steric hinderance, hence the
order given.

Question 3) Classify the following structures as aromatic, non-aromatic or
anti-aromatic, assume all structures are as flat as possible, AND give the
number of electrons involved in the conjugated system

@ L]
= sp3 Hee N\\\ / ® \
. 6 electrons \E/N“’\

* these electrons

(O = . —
x @ H aromatic ﬁri'%sf% aromatic
non-aromatic 6 electrons yora A.L.S 6 electrons
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Question 4. For each reaction.
1) Provide the missing reagents/conditions or major organic products as appropriate
2) Pay attention to stereochemistry including racemic mixtures unless specified

1. MCPBA o
a) >
2. MeOH/HCI (cat.)
(ignore stereochemistry) OMe
HC CN HsC
b) \f . W heat (2)
— >
A CN
0 g N\ EtMgBr S~ N
HO
1. MCPBA not a racemic
d) — —_— > 4 mixture, meso
2. H,O/HCl(cat.) //OH compound

Question 5) a) Give the curved arrow pushing and the product of the following reaction. Pay
attention to stereochemistry and state whether a solution of the product(s) would be opticlly active or
not.

T
¢ NC/CHB heat HeC ,~‘\CH3 racemic mixture
A@ND + Il B —> / () formed, not
I ~Co N optically active
©:0: HC™ H 207 YCHy

For BOTH of the reactants A and B:

b) Give a pictorial representation of the requested frontier molecular orbital as requested on top of
the provided structure

c) Give the number of electrons in the conjugated system that are relevant to the reaction

d) State whether the allowed reaction is suprafacial or antarafacial

® HsC H

A: HOMO : —IE?—CHS B: LUMO gzg
4 electrons H CH,
suprafacial 2 electrons

suprafacial
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CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #4 4
Question 6. Show how you would synthesize the target compound on the right from the starting
compound on the left. Show reagents and conditions, and the structures of important intermediate

compounds. Do not show any (arrow pushing) mechanisms.

(ignore stereochemistry)

NBS/hv O/\/

1. NaH
2. PrBr

2. HgO*

(@)
Br 1. )k
\ H
Mg.THF B
MgBr OH

Question 7. Consider the energy of an electron in each of the following s-molecular
orbitals AND a p atomic orbital on a carbon atom and rank them in order of
increasing energy. Two of the energies will be essentially equal, as indicated below

essentially same
as non-bonding

A C E
F (p atomic non-bonding by
orbital) definition
B D
most anti-bonding most bonding interactions
interactions
D<A<C~F<E<B
lowest E———— highest
energy ro?ﬁeh ly energy

same
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Question 8) Rank the following reactions, A, B and C, in order of INCREASING
exothermicity. Give a BRIEF explanation

2 Hy
ﬁ

2 H, A< C < B
—_ lowest highest
exothermicity exothermicity

2H,
ﬁ

the products are all the same, the energies at the end of all reactions is thus the same, the
difference is in the reactants. A and C are conjugated, electrons are lower in energy, the
reactants in A and C start lower in energy, thus less exothermic than B, the diene is more
substituted in A compared to C, diene A is thus more stable, lower in energy, reaction A is
least exothermic

A

55

C

Question 9) The structure below undergoes an electrocyclic ring opening reaction
(remember, D means deuterium, an isotope of hydrogen that is often used as a
labelled hydrogen atom)

o\ D A \
—> D
D G

a) give the curved arrow-pushing that accounts for product formation
b) draw the product, paying special attention to relative stereochemistry of any substituents
c) give the NUMBER of electrons involved in the reaction

d
e

D

) state whether the allowed reaction proceeds via a Huckel or a Mobius transition state Huckel
) state whether the allowed reaction proceeds via a conrotatory or a disrotatory ring closing
disrotatory

Question 10. Provide the missing reactants for the following Diels-Alder reaction.

CN
heat
: | 2 CN



CHEMISTRY 234, MIDTERM #2 PRACTICE TEST #4™ 8~ NAME
Question 11. One equivalent of H-Cl will preferentially protonate one of the nitrogens in
imidazole (shown below) and not the other. Give the major product pf the reaction shown
below and give a brief explanation for your choice of product

.o @/
N

f . g 1 Equiv HCl f )

| I
H H

imidazole is aromatic, protonation of the upper nitroggnajgoénerates a product that is still
aromatic, whereas protonation of the lower nitrogen generates a product that is no longer
aromatic and has higher energy electrons
Question 12) Provide a detailed (arrow pushing) mechanisms for the following
transformations. draw all important resonance structures. For each intermolecular step,
identify the Lewis acid and base (LA/LB) as appropriate, and whether they are also Bronsted
acids/bases (BA/BB), give the number of steps in your mechanism (hint BOTH SN1 and SN2
can occur at allylic carbon atoms)

@—O/‘_\\—Ph conc. HBr
N % ey
e on s =,
/ Br
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this problem is slightly tricky, substitution here is SN1, the choice between SN1 and SN2 in simpler
cases is the usual one, you can't do SN2 on a tertiary carbon and you can't do SN1 on a primary
carbon, secondary is always a bit ambiguous, as is allylic, because both SN2 and SN1 are favored
at this positions, HOWEVER, this is a mechanism problem, and in this case | gave you the product
and you can see that the substitution can't have been Sn2 because the -Br is not on the original

carbon that had the leaving group, so in this case it had to be SN1

Question 13. Show how you would synthesize the target compond on the right from the starting
compound on the left. Show reagents and conditions, and the structures of important intermediate

compounds. Do not show any (arrow pushing) mechanisms.
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the last 2 steps
can also be shown as one reaction
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