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ABSTRACT

Novel Schiff bases derivative containing ferrocenylphenyl and thiophene
was synthesized by facile method. The compound prepared was character-
ized by spectroscopic methods (IR, UV-visible, *H NMR) and elemental
analysis. It was found that the compound can self-assemble nanoparticles
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by precipitation from CHCI,, solution drop-cast on Si wefer. The self-assem-
bly process can be controlled, and another different rod-like nanostructure
was obtained by utilizing amixed solvent system (CHCI, and EtOACc: 1:1, V/

V). © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

One of theareas of organic chemistry that hasun-
dergone mgjor devel opmentsin recent yearsisof fer-
rocene schiff base compounds. Ferrocene-based schiff
bases have been employed in variousfields, such as
semiconductors*3, biosensorg®®, asymmetric catay-
sig%7, biologicd activity including antifunga®, antivi-
ral® and anticancer activitied'9, In addition, experi-
mental and theoretica studieson organic chromophores
indicated that the presence of hetero-aromaticsinthe
conjugeation chainishighly beneficid totheobservation
of largenon-linear optical propertied!**2. Hereby we
haveinitiated aprogram dealing with the synthesis of
Schiff basesderivative containing ferrocenyl phenyl and
thiophene. Inthis manuscript, we report the prepara-
tionand characterization (IR, *H NMR, UV-visible and
elemental anayses) of ferrocene Schiff bases(2) and
first report its morphol ogy, the tunable nanostructures
of (2) from solution showed its potentia gpplicationsin

variousintegrated optoel ectronic devicesviasolution
process (Scheme 1)1%3. Application of thiscompound
isunder way.

RESULTSAND DISCUSSION

The elemental analyses of the product isin good
agreement with the calculated values. Thel.R spectra
of the product show dl the characteristic pesks. A broad
absorptionband at 1616cm* isassignedtov,._, . The
bands around 3100cm® can be attributed to aromatic
V.- A sharp band around 1147 and 1003 cm* dueto
ferroceneisobserved in the spectraof the compound.
A thiophenev,., stretching vibrationisaso seenaround
709cm'™,

All thecharacteristic signdsareobservedinthe*H
NMR spectraof the synthesized Schiff bases. The hy-
drogen aomsof theunsubstituted cyclopentadienyl ring
moiety appear asasharp singlet, inthe 4.046ppm for
five hydrogens and the substituted one at 4.323-
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Scheme1: Thesynthesisof compound 2
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Figurel: Theabsor ption spectraof compound 2in CHCI
solution (10“M) at room temperature
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Figure 2 : Temperaturefor phase transformation of com-
pound 2

Figure3: Morphology of self-assembled compound 2: (A) SEM images of a sample prepar ed by precipitatefrom CHCI,
solution drop-cast on S wafer. (Scalebars: A1-A3: Ium; A4: 5um.). (B) SEM imagesof asampleprepared by precipitatefrom
CHCI, :EtOAc(1:1)solution drop-cast on Si wafer; Scalebars: (Scalebars: B1:2um; B2: 1um.). Figure3A illustratesthe
SEM imageof compound 2 directly precipitated from CHCI, solution. Compound 2 showed molecular assembly nanoparticles.
Thesdf-assembly processcan becontrolled, and another differ ent nanostr uctur ewasobtained by utilizing a mixed solvent
system (CHCI, and EtOAc: 1:1, V/V) asshown in Figure 3B. Nanor odswer eobtained through dissolving compound 2ina
mixtureof CHCI and EtOAc(1:1, V/V) and evapor ating the solventsslowly. Thetunablenano or microstr ucturesof 2 from
different solutionsshowed itspotential applicationsin variousintegrated optoel ectr onic devicesvia solution process

4.335ppm for two hydrogensand at 4.652-4.664ppm
for theother two hydrogens.

Thehydrogen atom of theiminefunction showsa
sharpsinglet at 8.647ppm. Signasat 7.163-7.264ppm
bel onged to thiophene protonsand 7.747-7.505ppm
bel onged to phenyl protons.

UV-visible studies were carried out in trichlo-
romethane (Figure 1). The absorption spectraof com-
pound (2) indilute CHCI, solution (10 M) exhibited
two major bands with absorption 2. _ at about 298,

350nm. compared with the thiophene-2-carbadehyde
(1), the peak at 251nm red-shifted about 47 nm to
298nm, whilethe absorption band at 290nm also red-
shifted 60 nm to 350nm. Such absorption resultsindi-
cated the conjugated chain growth of compound (2).
Thedifferentid scanning caorimetry (DSC) investiga
tion resultsindicatethat no liquid-crystalline behavior
wasobserved for compound (2), whereasthe melting
point of compound (2) is154°C, freezing point of com-
pound 2is105°C(Figure2).
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EXPERIMENTAL

General procedure

Commercidly availablechemicdswereused with-
out further purification unlessstated otherwise. Mdting
point (uncorrected) wasmeasured withaXT, melting
point apparatus. *H NMR spectrawererecorded on a
Varian Mercury 300 (300 MHZz) spectrometer in CDCI,
with TM Sasthereference. IR spectrawere obtained
using KBr pellets on aNicolet 179SX FT-IR spec-
trometer. Elementd andysi s of the compound was per-
formed onaElementar Vario EL (Germany) insrument.
UV-visspectrawererecorded on Perkin Elmer Lambda
35 UV-vis spectra

Synthesisof N-(T hienylidene)-4- ferr ocenylaniline

To asolution of 4-ferrocenylaniline (277mg, 1.0
mmol) inabsoluteethanol (20ml) stirred 15minandthen
added thiophene-2-carbadehyde (123mg, 1.1 mmol),
Thereection mixturewasrefluxed for 4 h, After cooling
the product was collected by filtration, washed with
cold absoluteethanol, recrysta lized from absol ute etha-
nol and characterized by spectroscopic methodsand
elemental analyses. Yield: 306mg (82.5%).
M.p.151~153°C.

IR(KBr,v,_,cm™): ThelR spectrumindicated the
presence of the unsubstituted cyclopentadienyl ring
(1104 and 1003cm'?), 1022.0~1147.6cm* (Singlesubsti-
tuted cyclopentadienyl), 487cm* and 510cm™ (v, ),
709(Thiophene),1616cm™*(N = CH); *H NMR (300
MHz, CDCI3, TMS, dppm): 8.647(s, 1H, CH =N),
7.747-7.505 (m, 44, CH,,), 7.163-7.264 (m, 3H,
Thiophene), 4.652-4.664 (t, J=1.8,2H, C.H,), 4.323-
4.335(t, J = 1.8, 2H, CH,) , 4.046 (s, 5H, Fc-
unsubstituted ring). Anal. Cdcd. for C ,H, .SFe: C,
67.93; H, 4.62. Found: C, 67.89; H, 4.60%. UV —vis-
ible[2_ (CHCI,), nm]: 298, 350nm.

CONCLUSION

Novel Schiff bases derivative containing ferro-
cenylphenyl and thiophenewas synthesized by facile
method. The compound prepared was characterized
by spectroscopic methods. It was found that the com-
pound can sl f-assemble nanoparticlesby precipitation
from CHCI,, solution drop-cast on Si wafer. The self-
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assembly process can be controlled, and another dif-
ferent rod-like nanostructurewas obtai ned by utilizing
amixed solvent system.
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