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£  Total Synthesis of Cubane |

Challenges

1. Six - 4 membered rings fused together
2. No functional groups
3. Highly strained

4. Low molecular weight C;H;=104

4-membered rings could be formed by
photochemical reaction

How many 4-membered rings could be formed
by photochemical reaction?

= (If

Is it feasible?

Many Problems:

1. Reversibility

2. Stability of the starting material

3. Intermolecular reaction
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o"g‘ﬂ% Retrosynthesis of Cubane |

Solutions (o)

1. Introduce a functional group A :/I/

2. Which functional group?

Difficult

a. The functional group should be removed easily _
sp? carbon in cubane?

b. It also should be formed easily from another 0
precursor CO,H
c. This should be introduced along with either ring Br Fa"‘“rsk','__ -

contraction or ring expansion Possible

Ring Expansion or Ring Contraction?

N\ —> Ring Expansion

Q —> Ring Contraction

Which functional group could be formed along
with this reaction?
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o"g‘ﬂ% Retrosynthesis of Cubane |

It is better to move forward with ring contraction Where and what is the relationship?
strategy
- Favorskii reaction will be better
CO-,H
HO,C CO-H
One Carboxylic Acid or Two Carboxylic Acids? HOC
CO,H CO-H
1
or 1,2 ,3
HO,C CO-H
1. One carboxylic acid- precursor will have only two 5-
membered rings and remaining will be 4-membered
HO,C

1,4
2. Two carboxylic acids- precursor will have four 5-

membered rings and remaining will be 4-membered Which will be easier from synthetic point of view?
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o"o‘o@e Retrosynthesis of Cubane |

Quasi Favorski Rearrangement

o) CO,Et
Br NaOEt
_>
\ @OEt
o )"
&
(o) CO,H
Br
_>

Starting material has two 5-membered rings and four
4-membered rings

1,2-Dicarboxylic acid

o0 CO,H
Br
 ——
O

Starting material has four 5-membered rings and two
4-membered rings

1,3-Dicarboxylic acid 0

0)
Br C02H Br
_> E
Br C02H Br ©
(0)

Starting material has four 5-membered rings and two
4-membered rings

Carboxylic acid is found in the same place where Br was
there in the reactant
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oo\ Retrosynthesis of Cubane |
1,4-Dicarboxylic acid
) o)
Br CO.H Br
O — > -
Br HO,C Br
o o) o)
O
Br Br
0 — O — / 0 — ‘ >=0 Dpi
1 — Diene
E— Are Br
Br Br D they Brw_ Yes, Br
same (0) they Both
0) O )are + are
Br Br same same
o o _ o
-1 |:> Y — /4 o By
B
Br Br ' ( :; Dienophile

Br
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0060 Synthesis of Cubane
Problems in the Preparation of Starting Material 0/ O\ o/\|
(0)
1. Cyclopentadienone is highly unstable Br
o)
2. Difficult to prepare 4 0 = hv
B 95%
O ' Br
O O Br
Br
Br /\|
é NTBVS> _Bra ﬁ/ Et;N o 5 0/\(\)
Br Br
B
Br Br r (o) 1 10% KOH
0 95%
Br
O i 1) PPTS HOC
Br| [4+2] 7 HO OH
—
2) aq. HCI
Br (Mono removal)
Br 85%
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0060 Synthesis of Cubane
o ) o ) ‘O coH
Br 1) SOCl, Br Cumene Br 1.7%% HZSO; éi '
— —_—
2) ,Pyrg'c')“e A 2. 25% KOH
BuOOH
55% 42 %
0
HO,C 95% Bu0O,C
1) SOCI CO;1Bu P. E. Eaton and T. W. Cole. J. Am.
o diisopropylbenzene Chem. Soc., 1964, 86, 3157
2) Pyridine -
'BuOOH A /
98% 30%
O,N NO,
O,N o,
O,
NO,
05N NO,
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