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P, S, Si and B Chemistry: Exam Question 06530/06590, Jan 2008

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

(a) Consider the scheme below, which describes a route to a fragment of the marine natural
product brevetoxin, and then work out the structures of A, B, C and E.

H
1. PPhy B
Bra_-~_-CO,Me 2. NaN(SiMe3), A 9-BBN is ﬁx

‘BuMe,SiCl 9-BBN then

O’OH Et,N NaOH, H,0,
—_— B L — c )
o "’1// C44Ho505Si C14H3p03Si

Me,SO, (COCI),, -78 °C
then EtzN warm to RT

(@)
@)

|
~
) CioHss0aSi . ,
O “, / 197736 <4 ! 78 OC O 'II/AO
D

Vimax 1730 cm””
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(b) Hydroxysilane F produces isomeric alkenes depending on whether treated with acid or
base. Using reaction mechanisms account for this difference in behaviour.

HO SiMe;

— H,SO, >_< KH Ph
/ \ -~ e 'y, —_— J—
Mé Ph H Ph S
Me

Me H
F (5 marks)

¢) Using a reaction mechanism show how phosphonate G can be made from the reagents
g phosp g
given. Predict, with a brief explanation, the stereochemistry of the carbon-carbon double

bond in H.
B COMe . CH3CH,CHO
MeO-P.__CO,Me ———>  CH3CH,CH=CH-CO,Et
AN
P(OMe), MeO MeONa
G H
(5 marks)
(d) Consider the following scheme and work out the structures of I and J.
1. n-BulLi
2. Me;B | 1. BHs
Me——H —— e J
3. |2 C4H6 2. AcOH C4H8 (5 ma}"kS)
(e) Consider the following scheme and work out the structure of K.
1. BH;
Me—=——H - K
2. H202, KOH C3H60 (5 marks)

2



P, S, Si and B Chemistry: Exam Question 06530/06590, Jan 2008

Model answer

(a)

Consider the scheme below, which describes a route to a fragment of the marine natural

product brevetoxin, and then work out the structures of A, B, C and E.
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(b) Hydroxysilane F produces isomeric alkenes depending on whether treated with acid or
base. Using reaction mechanisms account for this difference in behaviour.
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(¢)  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.
MeBr
f) +
BragCoMe Q CH4CH,CHO
Z __neal _  MeO-P._CO,Me ————>  CH3CH,CH=CH-CO,Et
oo MeO MeONa
P(OMe); G H
Michaelis-Arbuzov G produces a doubly stablized anion on
COM phosphonate treatment with NaOMe (base) and so
2\Me synthesis reversible addition to the aldehyde is
@ possible. This leads to the more stable
-PCOMe threo intermediate and formation of (E)-H
0" “oMe

th duct.
M as the proauc
©
z B
(5 mavr kS)

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

1. n-BulLi

2. Me;B | 1. BH; J
Me——H ——> — 5

3. |2 C4H6 2. AcOH C4H8
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(5 marks)
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(e) Consider the following scheme and work out the structure of K.

1. BH,
Me———H - K
2. Hy0,, KOH  C3HgO

HTRH2 S o<>OH
H BH, O-OH H H,B-O
Me——H — >:< — =
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C3HgO

(5 marks)



