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Fabrication of Organized Molecular Films with Functional Groups

BEPMMEREFER P LM

Department of Chemistry, Faculty of Science, Saitama University
Hiroo NAKAHARA

[Summary]

Monolayer assemblying methods provide a well-defined and planned organization of
amphiphilic molecules with functional groups in layered structures. Prior to fabrication
of the molecular organization, control of molecular orientation and packing as well as
domain structures and sizes in monolayers on the water surface were studied.
Molecular recognition, inclusion and adsorption of functional molecules by lipids or CDs
monolayers at the air/water interface have been also valid to control the molecular
arrangements. The monolayer assemblies could be fabricated by the horizontal-lifting
or the surface-lowering, and the Langmuir-Blodgett (vertical-dipping) methods to give
the non-alternating X-type or Z-type, and the alternating Y-type films. Some
characteristics of optical and electrical behaviors for these organized molecular films
with functional groups have been discussed, and also effects of the molecular orientation

and packing upon the chemical reactions at the interfacial films have been considered.
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Fig.1. Surface pressure - area isotherms for monolayers of amphiphilic ferrocene and biferrocene derivatives

together with their molecular orientation.

Soft domain Two phase co-existed  Molten monolayer  Recrystallized domain

Fig.2. Melting process of stearic acid monolayer at the air/water interface. The BAM images of domain

structures : (a) 41°C, (b) 45°C, (c) 47°C, and (d) 20°C.

Fig.3. Nucleation process of monolayer of tetraphenylporphyrin with four fluorocarbon chains (TFPP-1) spread
from chloroform at zero surface pressure and 20°C,anda:t=0,b:t=60 min., c:t= 120 min., and d :

t = 180 min. after spreading.
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Fig.4. Decrease of molecular area (a) and spectral change (b) with time for the mixed monolayer of long-chain
merocyanine [Mc] with methyl arachidate [CyoMe] or arachidic acid [C2] and hexadecane on

compression at 15 mN/m.
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Fig.5. Reversible change of absorption spectra among J-, H-aggregates and monomeric species in the

squarylium dye monolayer with surface pressure and temperature.
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Fig.6. Surface pressure - area isotherms for mixed monolayers of amphiphilic azobenzene and cyanine dye

together with schematical illustration of the molecular arrangement in the film.
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Fig.7. Multi-compartment trough used for molecular recognition and/or adsorption by lipid monolayers at the

air/water interface.
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Fig.8. Immunological activity of the oriented IgG films detected by fluorescence measurements.
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Table 1. Values of spaces (a) and the lattice units (b) of CDy rings obtained by AFM images, in comparison with

those estimated from the CPK model and the n-A isotherms, respectively.
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Fig.9 Frequency changes of the quartz crystal microbalance with number of deposition of B-CDNHC12H25

monolayers with or without naphthalene derivatives at 30 mN/m.
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Table 2.

Some amide derivatives for head-to-tail (Z-type) LB films.
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ZTCIRAL.

Characterization methods for LB films together with each obtained information.
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Fig.11. Polarized visible absorption spectra for LB film of Cu-tetrakis(butoxycarbonyl)Pc.
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Fig.12. Absorption spectra for J.aggreagte LB films of the merocyanine dye [Mc] mixed with various lipids, as

compared with the solution spectrum and the fluorescence spectrum (Fy).
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dipping direction
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Fig.13. Polarization dependence of SHG signal for LB film of push-pull tolan derivative (ANT); both the

polarizer and the analyzer were aligned along the dipping axis.
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Fig.14. For SHG intensity of ANT films prepared by the horizontal lifting method: (a) 4 layers, (b) 8 layers and

(c) 4 layers plus 4 layers deposited in an antiparallel fashion to the previous 4 layers.
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Fig.15. Frequency dependence of AC conductivities of octa-alkyl Pc derivatives in monolayer assemblies.
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Top layer-atoms regulated friction behaviors
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Fig.16. Plots of friction force vs. applied load for Z-type films of fluorinated amphiphiles and their

comb-polymers on mica.

6-4 NFHBEICETIEERIG

SRR IC BT D EA RS ‘iiﬁilﬁ)iﬁi%nﬁf\é%T/Wﬁkbfﬁi%{m< EEDITHOT
B REHT AT VNS T H BAICHE G BOSPEIT T 5282 AL, BOSHEEE B KO R
RUT B OMEICBIIET 0 F ORI REPALNIILTE. 31320 —J, U7 eF LU AEE
e RHNEMEE CAdHE o LB IEITEEIMRIBAHIC IV AR S ICEA LT, HEROERICHEWEANLF
B ~T, R EEBITRBICE DD, K 1T IR T INTEAN L E 7o HIEUPSICIVES IZfED
AFACRT XV DEACZ RO TEZA, BERD 6.7eVinD 5.1 eVIZ TR, BHEOEITIIM
5T 7.8 eVOHEEKRANAVIBERL, ZOWEOIRBONOREF R DI RIEALR LD, 39
LB EDO/ERSE LB L) Z R T s 2 R SE DL, IR IR IR 26 D F IR 5
LT %A RHSD. 3 ni’éfx/\@ﬁﬂﬂfﬁwﬁﬂ IXIEMI N F R T ~DIEAPOEEELZ 255,



7.

1 I

[C4gH21C=C-C=C-(CH,)g-CO0I,Cd LB FILM (S LA\}ERS} '

SRS

hv=9.39eV . hv=8.16 eV
M MONOMER MONOMER
I..s.m ¢ fmin Ter6.70¥
0
M
5
BLUE FORM
\ P r||-amz BLUE FORM
' 20 l 20
RED FORM RED FORM
600 | 600
1 i L A A A JL i 1 A L L L 7L
10 9 8 7 6 5 4 ' Ene=0 9 8 7 6 5 4  Evee=0
Binding Energy lsolidl/eV 8inding EnergyleV :

Fig.17. Change of UPS during the polymerization of amphiphilic diacetylene derivative in LB film.
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