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1. Answer part (a) and two from parts (b)-(e). 
  

(a) Consider the scheme below which describes a route to a fragment of the marine 
natural product brevetoxin. 

 
(i)  Work out the structures of A, B, C and E. 
(ii)  Give a mechanism for the conversion of C to D. 
(iii) Explain the stereochemical outcome of the conversion D to E. 

 

ACO2MeBr

1. PPh3
2. NaN(SiMe3)2

E
C19H36O4Si

νmax 1730 cm-1

tBuMe2SiCl
Et3N

O

OH

O

O

O

Si

B
C14H28O2Si

C
C14H30O3Si

9-BBN then
NaOH, H2O2

Me2SO, (COCl)2, -78 oC
then Et3N warm to RT

A

9-BBN is

H
B

steps

O

O
O

-78 oC

D  
(10, 3, 2 marks) 

 
(b) Hydroxysilane F produces isomeric alkenes depending on whether treated with 

acid or base. Using reaction mechanisms account for this difference in behaviour. 
 

SiMe3

H
Ph

HO

Me
H

Ph

Me
Me Ph

F

KHH2SO4

 
(5 marks) 

 
(c) Using a reaction mechanism show how phosphonate G can be made from the 

reagents given. Predict, with a brief explanation, the stereochemistry of the 
carbon-carbon double bond in H. 

 

MeO
P
O

CO2MeMeO
P(OMe)3

Br CO2Me
CH3CH2CH=CH-CO2Et

G H

heat CH3CH2CHO

MeONa
 
  

(5 marks) 
 

(Q1  continued) 
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(d) Consider the following scheme and work out the structures of I and J. 
 

HMe
1. BH3

2. AcOH
J

C4H8

I 
C4H6

1. n-BuLi
2. Me3B

3. I2  
 

(5 marks) 
 

(e)  Consider the following scheme and work out the structure of K. 
  

HMe
1. BH3 K

C3H6O2. H2O2, KOH  
(5 marks) 
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1.  Model answer 
  

(a) Consider the scheme below which describes a route to a fragment of the marine 
natural product brevetoxin. 

 
(i) Work out the structures of A, B, C and E. 

 

A
CO2MeBr

1. PPh3
2. NaN(SiMe3)2

E
C19H36O4Si

tBuMe2SiCl
Et3N

O

OH

O

O

O

Si

B
C14H28O2Si

C
C14H30O3Si9-BBN then

NaOH, H2O2

Me2SO, (COCl)2, -78 oC
then Et3N warm to RT

Asteps

O

O
O

-78 oC

D

CO2MePh3P

O

O
Si

O

O

OH

Si

O

O
Si

OMeO
νmax 1730 cm-1

CO2MePh3P

Swern
oxidation

hydroboration

hydroxyl protection

ylid formation (via phosphonium salt)

Wittig
unstablized ylid

(Z) alkene formed

(10 marks) 
 

(ii) Give a mechanism for the conversion of C to D. 
 

O

O

O

Si

C

Me2SO, (COCl)2, -78 oC
then Et3N warm to RT

DO

O

OH

Si

O

O

O

Si

S
H2C

Me

Me
S

Me

Cl

O

O

O

Si

S
CH2

Me

H H

NEt3

H

-HCl -Me2S

Me2SO + (COCl)2

Me2SCl

 
(3 marks) 
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(iii) Explain the stereochemical outcome of the conversion D to E. 
 
D, an aldehyde, reacts with unstabilized ylid A under Li-free conditions (using 
NaHMDS as base). Under these conditions, the addition is essentially irreversible 
and goes directly to the syn-oxaphosphetane, which then leads to the (Z)-alkene. 

 

H
O

R2
R1

PPh3

H

O PPh3

R2 R1

HH

oxaphosphetane

bulky groups kept apart

(Z) alkene

 (2 marks) 
 

(b) Hydroxysilane F produces isomeric alkenes depending on whether treated with 
acid or base. Using reaction mechanisms account for this difference in behaviour. 

 

SiMe3

H
Ph

HO

Me
H

Ph

Me
Me Ph F

KHH2SO4

syn 
elimination

SiMe3

H
Ph

O

Me
H

SiMe3

H
Ph

O

Me
H

anti
elimination

SiMe3

H
Ph

H
Me

HO

rotate C-C 
by 180o

SiMe3

H
Ph

H
Me

H2O

Si and OH now 
anti periplanar

Si and O 
syn periplanar

 
(5 marks) 
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(c) Using a reaction mechanism show how phosphonate G can be made from the 
reagents given. Predict, with a brief explanation, the stereochemistry of the 
carbon-carbon double bond in H. 

 

MeO
P
O

CO2MeMeO

P(OMe)3

Br CO2Me
CH3CH2CH=CH-CO2Et

G H

heat CH3CH2CHO

MeONa

CO2Me

P
O
Me

OMe
OMe

Br

Michaelis-Arbuzov 
phosphonate 
synthesis

G produces a doubly stablized anion on 
treatment with NaOMe (base) and so 
reversible addition to the aldehyde is 
possible. This leads to the more stable 
threo intermediate and formation of (E)-H 
as the product.

MeBr
+

  
(5 marks) 

 
(e) Consider the following scheme and work out the structures of I and J. 

 
 

HMe
1. BH3

2. AcOH
J

C4H8

I 
C4H6

1. n-BuLi
2. Me3B

3. I2  
 
 
 

HMe
Li Bu

LiMe

H Bu

BMe
Me

Me
Me

II

Me

I

Me

BMe2

Li

ILi

MeMe

I (C4H6)

BMe3

H BH2

BH2

Me

H

Me

AcOH BH2

Me

H

Me

O
O

CH3

H

HH

Me Me

J (C4H8)
BH2

OO

CH3

 
 (5 marks) 
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(f) Consider the following scheme and work out the structure of K. 
 
 

HMe
1. BH3 K

C3H6O2. H2O2, KOH  
 
  

HMe

H BH2
BH2

Me

H

H

K
C3H6O

O OH

regiochemistry controlled
by steric and electronic factors

H2B

Me

H

H

O
OH

O

Me

H

H

OH

BH2 O

Me

H

H

B
H2

OHH
HO

O

Me H

 
(5 marks) 

 


