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We will demonstrate here the formation of helical
{ > W
B

4

superstructures from two types of achiral

\

molecules, namely perfluoroalkyl (Rf) laurates and

;(C 0)0|CH,CH,(C F2)7CF

ammonium amphiphiles containing a benzamide
moiety. The Rf chain in the former molecule has a ',’
twisted conformation with a left- or a right- handed ) 4 :’EQ‘%
sense. On the other hand, we assumed an axial =
chirality based on the rotation around benzene 30 um ' Jw 0%

ring — amide bond in the latter molecule. Because Conformatidnal i m\emon shouldbﬁf!e\maed in the helix?

the helix reversal in the Rf chain and the rotation
around benzene ring — amide bond easily occur at room temperature, these molecules used in
the study are achiral. However, these axial chiralities should be rocked in a highly packed solid

state, and hence these achiral molecules formed the helical superstructure.
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Figure 1. Differential interference contrast
microscope pictures of the helices observed in
aqueous N*C10-Azo-GlyOC2CFs (above) and
N*C10-Azo-GlyOC2CF 1o (below) .%
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Table 1. Structural Requirement for Helix
Formation in the Serles of Single-Chain
Ammonium Amphiphiles.”

Amphiphiles morphology in aqueous soln.

N*Co-Azo-(L)AlaOCy,
N*Ci9-Azo-GlyOC,
N*Ci9-Azo-NHC),
N*Ci9-Az0-OCi»

helices in abundance
a few helices
a few helices

no helices, plate crystals

P gon
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Figure 2. Dark-field light micrographs of
crystallite in methanol solution of C11C(=0)O
C2CFg(above) and C11C(=0)OC2C 10 (below).
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Figure 3. Possible helical conformations
with an opposite handed screw sense at
the perfluorocarbon chain.
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Figure 4. Dark-field light micrographs of
crystallite in aqueous solution of N'Cjo-Azo-
GlyOC;, (above ) aged for 2 months and
N'C1o-Azo-NHC, (below) aged for 6 weeks.
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Figure 5. Axial chirality should appear when
azobenzene stacked in an aggregate.
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Figure 6. IR ATR spectra of solid. It is worth
noting that the amide | band of N"Co-Azo-Gly
OC,, absorbed at the lowest frequency.

Table 2 Absorption Frequencies in Different
States.

amphiphiles state
solid  1659.9* 1147.8*
LB film** 16432 1149.1
solid ~ 1659.3* 1151.3*
LB film** 16442 11515
1647.1%* —

amidel  v,CF,

N*Co-Azo-GlyOC,CFs

N*Co-Azo-GlyOCFg

N*Ci9-Azo-GlyOC, solid

* Figure 6, **CaF, substrate (Ref 14)
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