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Aromatics for Molecular ElectronicsAromatics for Molecular Electronics
> Aromatic Systems: Key for Future Molecular Electronics?> Aromatic Systems: Key for Future Molecular Electronics?

Carbon Nanotubes Graphene
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Helically Chiral AromaticsHelically Chiral Aromatics

linear
helical

zig-zag

[7]acene [7]helicene [7]phenacene
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[7]helicene buckyball C60

0.75 nm 0.68 nm
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Our Approach - General Methodology
[2+2+2] Cyclotrimerisation
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OL 2005, 13, 2547
JOC 2003, 68, 5193
JACS 2002, 124, 9175
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Direct Synthesis of HelicenesDirect Synthesis of Helicenes

JACS 2002, 124, 9175
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N

TMS
N

TMSI

N

N

n-Bu4NF
98 %

CpCo(CO)2, PPh3 (cat.)

Pd(PPh3)4, CuI (cat.)  
        91 %

140 oC, halogen lamp 
decane, 1.5 h, 89 %

or
150 oC, mW, THF, ionic liq.

10 min, 87 %

(1)

(2) MnO2 (ex.), mW, 53 %

8

AzahelicenesAzahelicenes
2-aza[6]

ACIE 2008, 47, 3188
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Silver(I) Complexes of AzahelicenesSilver(I) Complexes of Azahelicenes

racemic (M,M) and (P,P) pairs in the crystal

N AgOTf

N
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1-aza[6]
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Extended HelicenesExtended Helicenes

multiple [2+2+2] ???

Proposed strategy:
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Extended HelicenesExtended Helicenes

CO2Me

OHOH

MeO2C CHOOHC

TfO OTf

3 steps

d,l pair

4 steps

OAcAcO * *

OAcAcO * *

meso form

+

Synthesis
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Extended HelicenesExtended Helicenes
[2+2+2] Cycloisomerisation

OAcAcO

* *
OAcAcO * *

meso form

40 %

(M*,R*,S*) 

CpCo(CO)2, PPh3
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Extended HelicenesExtended Helicenes
Aromatisation

OAcAcO

* *

(M*,R*,S*)

p-TsOH

57 %

Ph3CBF4

99 %

racemic racemic

X-ray structure
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Extended HelicenesExtended Helicenes
UHV LT STM study of [11]helicene

on In/Sb (001) 
c(8x2) at 77 K

[11]
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SummarySummary

Quest for 
Large Aromatics
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