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Introduction

Aniline based compounds play a very important role in designing organic materials for molecular
electronics. Thus, for instance, nitroaniline shows an intense negative differential resistance
effect and also, its use as possible molecular memory unit has been suggested [1]. This finding
leads to an increased interest for substituted aromatic amines as potential units or precursors for
molecular electronics, especially when metal-molecule junctions are erwisaged

The nature of metal-molecule contacts and the electronic structure of the molecular backbone
represent Critical factors that determine conductivity in a MMM junction

Both theoretically and experimentally, in order to connect molecules to the metal electrades S-
gold junctions are usually formed. However, in a very recent study [2] it was shown that the
variability of the measured conductance for diamine molecule-gold junctions is much less than
the variability for dithiol-gold junctions. In view of recent interest in this field, we initiated a
structural and electronic structure investigation of a series of substituted aromatic amires and
here we will present a joint experimental (FT-IR, Raman, SERS, NMR) and theoretical study on a
series of para-substituted anilines: A-NOZ, A-CN, and A-CH3 (where A = pCEHA-NH2).

Raman and SERS spectra

Experimental

The silver colloidal SERS substrate, was prepared according to the method proposed by Leopold
and Lendl [3]. Briefly, 0.017 g silver ritrate were solved in 90 ml distilled water. In a separate
recipient, 0.017 g of hydroxylamine hydrochloride were solved in 10 ml water, followed by the
addition of 0.15 ml sodium hydroxide solution, 2 mol/l (v). The hydroxylamine/sodium hydroxide
solution was then added rapidly to the silver nitrate solution under wigorous stirring. After a few
seconds a grey brown colloidal solution resulted, with pH value 7.5, and was further stirred for 10
minutes

Raman spectra were recorded with a Raman Microspectrometer LabRam HR800 (Jobin Yvon)
equipped with a coupled charge detector (CCD) and a Hele laser emitting at 632.8 nm with power
set to 14.5 mw. All Raman spectra were recorded with a gpectral resolution of 4 em™, The SERS
spectra were obtained by dissalving a few micrograms of analyte in silver colloid, ina 2.5 ml quartz
cuvette, The pH of the silver colloid was 7.5, ensuring the unprotonation of the amino group. The
SERS spectra were recorded by averaging 2 scans, each of 60 s. To avoid photodegradation the
Raman spectrum of anilin-p-CH3 was recorded by 2 scans, each of 10 minutes and employing a
filter to attenuate the laser intensity

Computational details

DFT approach

Systerns: heutral molecules, anions, cations and M-4Ag complexes, where M=PNA, PMA and PCNA
Exchange-correlation functionals: B3LYP, B1LYP, PBEPBE

Basis sefs: 6-31G(d), 6-31+G(d,p), 6-311++G(2df p), cc-pvDZ, Lanl2Dz

Properties: geometries, IR, Raman and NIMR spectra, frontier MO, MEP,

excitation energies (TODFT//B3LYP/6-31G(d))
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