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CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #1 - 2 - NAME
Question 1 (10 pts.)  Give the IUPAC name for the following compound.  Be sure to use 
cis/trans, E/Z or R/S where appropriate.

Question 2 (16 pts). Rank in order of INCREASING Bronsted acidity the hydrogens Ha, Hb, Hc and 
Hd. Give a BRIEF explanation that includes the term "energy of electrons" and also include a 
discussion of base strength. Draw the conjugate base anion corresponding to 
deprotonation of Ha (ONLY) to help in your explanation.

6-bromohex-4-yn-(3S)-ol
1

HO

2
3 4 5 6

H *(S) Br (give the -OH the lowest #, -OH has priority)

––– ––– –––< <Hc Hb Ha O
Ha

FF
Hc

OHb

oxygen is more electronegative than carbon and the energy of the electrons in a 
conjugate base anion are lower when localized on oxygen compared to carbon, lower 
energy electrons in the base anion result in a weaker base and a stronger conjugate 
acid, thus Ha and Hb > Hc and Hd

the anion from deprotonation of Ha is closer to the electronegative fluorines, which 
further stabilizes the electrons via the INDUCTIVE effect, hence Ha>Hb.  

similarly, the electrons in the conjugate base anion from Hc are more stabilized via the 
inductive effect than those in the anion from deprotonation of Hd.

Hd

––– <Hd

lowest
acidity

highest
acidity

O
FF

Hc

OHb Hd

 



Question 3 For each reaction
1) Provide the missing reagents/conditions or major organicproducts as appropriate
2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
3) State whether the OVERALL is Reduction, Oxidation or Neither unless otherwise specified
4) Pay attention to stereochemistry including racemic mixtures unless specified

b)

a)

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

e)

f)

d)

c)
NaBH4

CH3CH2OH

O

O

O

O

OH

O

(±) reduction
addition

ester not reduced by NaBH4

same as EtOH

2. NaBH4

1. Hg(OAc)2/H2O
OH

(±)

neither oxidation 
nor reduction (O 

and H added)
addition

Markovnikov addition of H2O

*

Ph Ph
Ph Ph  H2/Lindlar's catalyst reduction

addition
HH

2. K+ -OMe

1. 1 Equiv. HBr
adds to alkene

NON-bulkyl base + 3° halide

rearrangement
AND

neither ox or red

1. Br2

2. Excess NaNH2
3. H2O

elimination
oxidation

(CH3)3O– +Na

acetonitrile
E2 elimination

Br

bulky base + 3° halide gives least substituted (Anti-Sayetzeff (Hoffman) alkene product

(ignore oxidation/reduction)

 



CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #1
- 4 - NAME

Question 5   For EACH of the two indicated bonds A and B, perform retrosynthetic analysis and 
draw the best synthons. Only one of these bond can actually be made, indicate which one, and 
for this reaction ONLY give the actual reactants/synthetic equivalents you would use to make 
that bond, give the curved arrow pushing showing bond formation and BRIEFLY explain why the 
other bond can not be made

O
A B

O

O

A

B

bond B can NOT be made since it 
would require an SN2 reaction at an 

sp2 hybridized carbon atom
synthetic equivalents

O

synthons

Br Na

A

NBS, hν

Br

Br

CN

NBS, hν

Na+ –CN
DMF

t-BuO– +K
DMF

Question 6.  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.

 



- 9 - NAME
CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #1

Cl CH3OH
heat

A

this is an E1 reaction, the rate determining step is heterolysis of the C-Cl bond in the polar 
protic solvent, this will be faster for B because it forms a 3° cation initially, whereas A forms an 
initial 2° cation

Question 13.  For BOTH reactions A and B
a) Give the products AND THE mechanisms for ELIMINATION of HCl for the provided 
reagents/conditions, indicate the Lewis and Bronsted acids/bases at each BIMOLECULAR 
step as appropriate
b) For each mechanism, give the number of sets of intermediates and transition states for each

B Cl
CH3OH

heat

H H

MeH
O

H

MeH
O

number of sets of intermediates ______________
number of transition states ______________

2
3

number of sets of intermediates ______________
number of transition states ______________

1
2

LB/BB

LA/BA

LA/BA

LB/BB

c) Draw a reaction energy diagram ON THE SAME DIAGRAM for each mechanism, clearly 
indicate which reaction refers to which diagram, indicate the rate determining steps for each 
reaction (you do not need to indicate or draw transition states)

Energy

Reaction Coordinate

reaction A

reaction B

EaAEaB

d) Which reaction, A or B, would be faster? Give a BRIEF explanation.

 



Question 8 (35 pts). For EACH, give a complete curved arrow pushing mechanism, and...
1) Show ALL important resonance contributors for all intermediates.
2) Add non-bonding electrons and C-H bonds to the line-angle structures as required.
3) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether 
they are also Brønsted acids/bases (LA/BA, LB,BB)
4) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #1 - 6 - NAME

a)

b)

O OHH2O

O
H

H
H

O
H

O
H

H O

H

H
LB/BB

LB/BB

LA/BA

LA/BA

HCl cat.

2 steps

HBr

H–Br Br

LA

LB/BB

LA/BA

OH

OH2

LB

H
H

Br

4 steps

 



CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #1 - 6 - NAME

H

C C

BrBr

H

Me

Me

Br

Me H

C C

MeMe

Br H

Question 6)  For (2R,3S)-dibromobutane (meso-1,2-dibromobutane)
a) Draw a 3-D structure using wedged/dashed bonds showing the stereochemistry at the two 
asymmetric centers, IN THE REACTIVE CONFORMATION FOR AN E2 ELIMINATION

H

Me Br

**
R S

b) Draw a Newman projection for the reactive conformation for E2 elimination, looking FROM 
carbon #2 TO carbon #3.

c) Give the product of E2 elimination to give the Sayetzeff (Zaitsev) alkene product
H

Br Me
Br

H Me
OR

OR
Br

C C

HMe

Me

H

Br

**
R S

1 2 3

4

C C

MeMe

Br H

which is the same as

Question 12) For each of the following reactions, give the major organic product and assign the 
mechanism as E1, E2, SN1 or SN2 and briefly explain the reasoning for your choice. Indetify all 
stereoisomeric products as appropriate.

Na+ –OH

DMFCl

CH3OH

heat
Cl

SN1

a)

b)

E2, hydroxide is a strong base and strong nucleophile, but SN2 is not possible for a tertiary halide, 
hydroxide is a non-bulky base therefore the product is Sayetzeff (Zaitsef)

OCH3

(±)

SN1, the halide is benzylic, which does not help to distinguish mechanisms, but MeOH is a weak 
nucleophile and weak base and a polar protic solvent, which suggests SN1 or E1, eliminatioin is 
not possible for this strcture, however, therefore can only be SN1  



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

Question 1 (10 pts.)  Give the IUPAC name for the following compound.  Be sure to use 
cis/trans, E/Z or R/S where appropriate.

Question 2 (16 pts). For the indicated bond in the provided structure:
a) Perform retrosynthetic analysis to generate the best synthons and give a BRIEF 
JUSTIFICATION FOR YOUR CHOICE OF POSITIVE AND NEGATIVE SYNTHON
b) Provide the synthetic equivalents that can be used to make the bond in an SN2 reaction
c) You can sue any reasonable leaving group, if a counter ion is required then use any alkali 
metal, you do not have to specify the solvent.
d) Add the curved arrow-pushing to the reactants in the SN2 reaction and indicate the Lewis 
acid and base AND nucleophile and electrophile.

START OF PRACTICE TEST #2

1-cyclohexylpent-(1Z)-en-4-yn-1-ol

1
2 3

4 5

longest chain that contains the maximum # of functional 
groups, giving the carbon with the -OH attached the lowest 
possible number, multiple functional groups thus use the 
style that puts the number in front of each functional groups, 
don't forget to drop the final "e" from ene and yne

OH
Z, highest priority 
groups on same side

EtO OEt

OO

EtO OEt

OO
Br

Na

SN2
+

EtO OEt

OO

EtO OEt

OO

+

LB
LA

electrophile
nucleophile

the negative synthon is chosen so that the energy of the electrons is lowest, the 
negative synthon has to be on a carbon atom, on the carbon on the left structure the 
electrons are doubly resonance delocalized, lowest in energy

 



Question 3 For each reaction
1) Provide the missing reagents/conditions or major organicproducts as appropriate
2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
3) State whether the OVERALL is Reduction, Oxidation or Neither unless otherwise specified
4) Pay attention to stereochemistry including racemic mixtures unless specified

b)

a)

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

e)

f)

d)

c)

OH
OH Excess PCC/CH2Cl2 O

O

H

oxidation 
and 

elimination

O

1. H2/Pd/C

O

2. PCC/CH2Cl2
ignore stereochemistry

addition
and 

reduction

2 Equiv. HBr / ROOR
Ph

Br

Br
addition

and neither oxidation or 
reduction

conc. H2SO4/heatOH

(ignore oxidation/reduction)
elimination

Na+  –OH

DMF
Br

non-bulky base gives 
Sayetzeff alkene

elimination
not optically 

active achiral 
product

Br

Cl
CH3CH2OH

heat

Br
OEt

(±)

 



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

Question 5  Sodium borohydride (NaBH4) reduces only aldehydes and ketones. Lithium aluminum 
hydride (LiAlH4) will reduce aldehydes and ketones and also esters and carboxlic acids. Give a BRIEF 
explanation for the different reactivities of NaBH4 and LiAlH4. Include the term "Lewis base" in your 
explanation.

LiAlH4 is more reactive than NaBH4 because the electrons in the Al-H bonds are higher 
in energy than those in the B-H bond, since Al is larger than B. LiAlH4 is thus the 
stronger Lewis base, its reactive electrons are higher in energy

Question 4

OH

CF3

OH OHCl3C

Cl3C

< <

A B C
B AC

least acidic most acidic

Bronsted acidity is determined by the stabilities of the non-bonding electrons in the conjugate 
base anions, the higher the energy of these electrons, the stronger the base, the weaker the acid

the electrons in all of the conjugate base anions are resonance stabilized

in A and C the negative charge is delocalized directly onto the carbons that carry the electron 
withdrawing substituents, the electronegative elements lower the energy of the electrons via the 
inductive effect, which is stronger for the more electronegative F compared to Cl

in B the negative charge is never on the carbon with the substituent, the conjugate base from B 
thus has the highest energy electrons and B is the weakest acid

Rank in order of INCREASING Bronsted acidity. Give a BRIEF explanation for your choice that 
must be illustrated by including drawings of ALL of the important resonance contributors for the 
conjugate base anion obtained upon deprotonation of structure A (ONLY). You explanation shoudl 
also mention Bronsted base strength.

OH

CF3

-H+
O

CF3

O

CF3

O

CF3

O

CF3

 



Question 6.  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.

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

a)

b)

Br

DMF

X 2. NaBH4

MeO

1. Hg(OAc)2 / MeOHBr2, hν

MeOH, heat

(E1 competes 
with SN1)

Na+ –OH

Br
Br

t-BuO–+K
DMF NBS , hν

 



Question 7   For EACH, give a complete curved arrow pushing mechanism, and...
1) Show ALL important resonance contributors for all intermediates.
2) Add non-bonding electrons and C-H bonds to the line-angle structures as required.
3) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether 
they are also Brønsted acids/bases (LA/BA, LB,BB)
4) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #2 - 6 - NAME

a)

b)

OH

S
O

OO
O

H

H

OH2

H S
O

OO
O H

conc. H2SO4

heat

LB/BB
LA/BA

LA/BA

LB/BB

Na         OH

H2O

O

OH

O
H

H

O
H

H
O
H

H

O

H

H

H

H
HH

LA/BA
LB/BB

LB/BB
LA/BA

4 steps

2 steps

HH

 



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

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

START OF PRACTICE TEST #3

7-chloronon-(7Z)-en-5-yn-(3S)-ol

OH

Cl

1

H

2
3

4 5 6 7
8 9

*(S)
Z

Question 2. For the following Bronsted acid/base equilibrium

CCl3OCH2+ +

the stronger acid has the more stable conjugate base anion, i.e. the weaker base, the more 
stable conjugate base anion (weaker base) has the lower energy electrons, the electrons are 
lowered in energy more via the inductive effect of the more electronegative fluorine atoms

a) Indicate the stronger and weaker acid and base on each side
b) Indicate which reaction is faster and which reaction slower and clearly which side the equilibrium 
will lie
c) Indicate which acid has the larger and which the smaller pKa
d) Give a brief explanation for your choice of stronger/weaker acid, mention Bronsted base strength

CCl3OCH2
H

F3C CH2O F3C CH2O
H

stronger
acid

stronger
base

weaker
acid

weaker
base

larger pKa smaller pKa

slower

faster

equilibrium on THIS side

Question 3. Anion B is a stronger Bronsted base than anion A. Give an explanation that includes 
the terms "inductive effect" and "resonance", and whether the H2N- substituent is overall electron 
donating or with drawing. You do not need to draw additional resonance contributors.

the stronger Bronsted base has the higher energy, more reactive non-bonding electrons

O OH2N

the electrons on each anion are resonance delocalized, in B they are delocalized onto the 
carbon that carries the H2N- substituent

the H2N- substituent is overall electron donating into the benzene ring, which raises the energy 
of the electrons, increassing base strength

A B

the H2N- substituent withdraws electron density via the inductive effect, but donates electron 
density via the resonance effect, the resonance effect is larger, the substituent is thus overall 
donating  



Question 4  For each reaction
1) Provide the missing reagents/conditions or major organicproducts as appropriate
2) State whether the OVERALL reaction is Addition, Elimination, Substitution or Rearrangement
3) State whether the OVERALL is Reduction, Oxidation or Neither unless otherwise specified
4) Pay attention to stereochemistry including racemic mixtures unless specified

b)

a)

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

e)

f)

d)

c)

Excess Br2

Br Br

Br
Br

addition
oxidation

1. Br2

2. Excess NaNH2

3. H2O

elimination
oxidation

H2

Pd/C  or Pt  or Raney Ni

addition
reduction

Na+ –CN

(SN2)

OTS CN

(CH3)3OH

Cl

E2 3° halide, strong bulky base, E2 
to give Anti-Sayetzeff, even 
though in polar protic solvent

(CH3)3O– +K

elimination

H D
Br acetone

K+ –O-t-Bu

D

elimination

 



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

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.

a)

b)

c)

this one is not easy1. NaNH2
2. EtBr

1. NaNH2

2.
3. H3O+

O

Na/NH3(l)

PCC

OH OH

O

do NOT
ignore stereochemistry

Br
HBr Na+ –OCH3(E2)

1. NaNH2

2. Br
Ph

Ph

1. NaNH2

2. Br
Ph

PhPh

Ph
Ph

H2, Pd/C

 



Question 6. In the provided structure, one of the bonds is most obviously made in an SN2 
reaction:
a) Indicate the bond on the structure and perform retrosynthetic analysis to generate the best 
synthons and give a BRIEF JUSTIFICATION FOR YOUR CHOICE OF POSITIVE AND 
NEGATIVE SYNTHON
b) Provide the synthetic equivalents that can be used to make the bond in an SN2 reaction
c) You can use any reasonable leaving group, if a counter ion is required then use any alkali 
metal, you do not have to specify the solvent.
d) Add the curved arrow-pushing to the reactants in the SN2 reaction and indicate the Lewis 
acid and base AND nucleophile and electrophile.

CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #3 - 5 - NAME

SN2 O

+

O

O

O

the negative synthon is chosen so that the energy of the electrons is lowest, the 
negative synthon has to be on a carbon atom, on the carbon on the left structure the 
electrons are doubly resonance delocalized, lowest in energy

Na +
O

O

Br

LB
LA

Question 7. Rank the following three reactions in order on INCREASING exothermicity and give 
a brief explanation. H2

A

H2
B

H2
C

––– –––<B C
––– <A

most exothermic least exothermic

all 3 reactions are exothermic since each effectively converts a weaker pi-bond into a stronger sigma-bond

reactions A and B form two C-H sigma bonds where the carbons are sp2 hybridized, these bonds are 
stronger than the two C-H bonds formed in C, where the carbons are sp3 hybridized, stronger bonds have 
lower energy electrons, reactions A and B are thus more exothermic than reactions C

reaction B forms a the higher energy cis-isomer, and thus reaction A is most exothermic  



Question 8  For EACH, give a complete curved arrow pushing mechanism, and...
1) Show ALL important resonance contributors for all intermediates.
2) Add non-bonding electrons and C-H bonds to the line-angle structures as required.
3) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether 
they are also Brønsted acids/bases (LA/BA, LB,BB)
4) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM

CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #3 - 6 - NAME

a)

b)

Ph OMe
C
O

Excess LiAlH4

Ph H
C
O

H

Li

H Al
H

H
H

Ph
H

C
O

OMe
Ph H

C
O

H Al
H

H
H

LB

LA

LB
LA

+       OMe

Li

3 steps

C C C C
H

H
H

H
H

H

Excess NaNH2/heat

NH2

C C C C
H

H

H
H

H

C C C C
H

H

H
H

H

N
H

H H

C
C C C

H

H
H
H H

H

NH2

C
C C C HH

H H

H

C
C C C HH

H H

H
N

H H

H

C
C C C H

H
H H

H H

NH2

C
C C C

H
H H

H H

 



CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #4 - 2 - NAME

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

START OF PRACTICE TEST #4

H

OHH

Br

trans-4-bromobut-2-en-1-ol
OR

1

3 2
4

E

4-bromobut-(2E)-en-1-ol

Question 2  Rank the following hydrogens Ha, Hb and Hc in order of increasing Bronsted 
acidity. Draw the conjugate base anions for each including ALL relevant resonance contributors. 
Give a brief explanation that includes a discussion of base strength.

HbO

HaO
O

OHc

HbO

O
O

OHc

HbO

O
O

OHc

O

HaO
O

OHc

3 resonance contributors, 2 with charge on oxygen, 
lowest energy non-bonding electrons, most stable 
anion base, weakest Bronsted base

O

HaO
O

OHc

O

HaO
O

OHc

2 resonance contributors, intermediate stabilziation of the 
non-bonding electrons, intermediate basicity

-Ha+

-Hb+

HbO

HaO
O

OHc

HbO

HaO
O

O

-Hc+

HbO

HaO
O

OHc

––– ––– –––< <Hc Ha Hb

acidity in this case is determined by the extent of resonance stabilization in the conjugate base 
anions, the more resonance contributors the lower the energy of the non-bonding electrons, 
more stable the base anion, the more acidic the acid

least acidic most acidic

 



Question 3.    For each reaction.
1) Provide the missing reagents/conditions or major organicproducts as appropriate
2) Pay attention to stereochemistry including racemic mixtures unless specified

b)

a)

CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #4 - 3 - NAME

d)

c)

1 Equiv. HCl
Cl

(±)

racemic mixture formed
H H

H

H OCH3

O O 1. Excess LiAlH4

2. H3O+

HOH2C CH2OH

Br
N3Na

DMF substitution
N N N (good nuclephile)

good nuclephile, E2 not possible - SN2

2. Na+  –O-t-Bu/DMF

1. NBS / hν

3° halide + bulky base gives ANTI-
Sayetzeff  ELIMINATION product

Br

substitution

E2, 2° halide, but strong 
(bulky) base, poor 
nuclophile, aprotic solvent

t-Bu
Me

Me
Br

t-BuO– +K

DMF

t-Bu
Me

t-Bu
H

Me

Br

Me

H
e)

optically active, single enantiomer formed  



CHEMISTRY 234, MIDTERM #1   PRACTICE TEST #4
- 4 - NAME

Question 5. In the provided structure, one of the bonds can made in an SN2 reaction:
a) Indicate the bond on the structure and perform retrosynthetic analysis to generate the best 
synthons and give a BRIEF JUSTIFICATION FOR YOUR CHOICE OF POSITIVE AND 
NEGATIVE SYNTHON
b) Provide the synthetic equivalents that can be used to make the bond in an SN2 reaction
c) You can use any reasonable leaving group, if a counter ion is required then use any alkali 
metal, you do not have to specify the solvent.
d) Add the curved arrow-pushing to the reactants in the SN2 reaction and indicate the Lewis 
acid and base AND nucleophile and electrophile.

Br

SN2
+Na

+

the negative synthon is chosen so that the energy of the electrons is lowest, the negative synthon has to be 
on a carbon atom, on the carbon on the left structure the electrons are in an sp hybridized A.O. on carbon, 
the less p character, the lower teh energy of the  electrons

Question 9  For (1S,2S)-1-bromo-1,2-diphenylpropane, draw
a) a 3D structure showing sterochemistry in terms of wedged and dashed bonds
b) a Newman projection of BOTH the lowest energy conformer for rotation around the C1-C2 bond, 
AND a Newman projection of the conformer that would undergo an E2 elimination
c) the alkene product of an E2 elimination

Me

Ph HBr

C C

HPh

Ph

H

Me MeH

Ph Ph

Br

H Ph

3D structure
lowest

energy conformer E2 conformer alkene product

H

Me Ph
Br

H Ph
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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.

Give the reactants to synthesize the provided structures in an SN2 reaction. One 
of the bonds in each structure is the obvious one to make in an SN2 reaction, in 
these problems you will have to decide which it is

SN2 OBr ONa
+

can't make this bond, no SN2 at an sp2 carbon

Br2, hν

t-BuO–+K

Na+ –CN

acetone

Br
Br

NBS, hν

NC

 



Question 6. For EACH, give a complete curved arrow pushing mechanism, and...
1) Show ALL important resonance contributors for all intermediates.
2) Add non-bonding electrons and C-H bonds to the line-angle structures as required.
3) Indicate the Lewis acid/Lewis base (LA, LB) at each step as appropriate, and whether 
they are also Brønsted acids/bases (LA/BA, LB,BB)
4) GIVE THE NUMBER OF STEPS IN YOUR MECHANISM
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a)

b)

O OH

H

Na+ –OH

H2O

OH LB/BB

LA/BA

O O

OH
H

LA/BA

LB/BB

H

Br
CH3OH

boil

O H

H3C LB/BB

LA/BA
H

 
 


