A polyether dendron with a thiol group at the focal point was
synthesized and well characterized, and then used for the
preparation of self-assembly monolayers (SAMs) on metal
surface. The monolayers on metal surface were studied by
Fourier transform surface enhanced Raman scattering
spectroscopy(FT-SERS) and STM etc.

Recent development in the self-assembly of disulfides and
thiols on metal surfaces coincided with the maturation of
scanning tunneling microscopy (STM) which have greatly
broadened the understanding of the structures of the self-
assemblied monolayers (SAMSs) on the metal surface. 12 Design,
synthesis and investigation on different structural small
molecules and macromolecules bearing thiol groups have
received a great deal attention for their enormous potential in
tailoring surface propertxcs for a variety of technologically
important apphcanon Recently, a new kind of well-defined
regular branched macromolecules called dendrimers have
widely attracted scientific attentions.” These macromolecules,
whose structures could be precisely controlled at molecular
level, have been hailed as promising nanoscopic building
blocks in the fabrication of supramolecular architectures and
devices.>® Here we report on the synthesis, characterization of a
dendron thiol, which should be of a flat-cone shaped form with
a thiol group at the focal point, and the self-assembling of
dendron monolayers on metal surface.

Frechet type dendritic bromide (compound 1, see Scheme 1)
was selected as the starting material which was prepared
according to the literature.” The dendron thiol 2 was prepared
according to Scheme 1. Because of the poor solubility of the
Frechet type dendritic bromide (compound 1) in ethanol, a
mixed solution of THF and ethanol (v:v, 1:1) was used instead
of pure ethanol. After compound 1 was reacted with thiourea in
ethanol/THF (1:1) solution under reflux in the presence of N
atmosphere for 4h, aqueous potassium hydroxide(1M) was
added to the mixture and refluxed for 4h, and then acidified
with HCI(1M) to produce the dendron thiol which was purified
by silica gel column chromatography eluting with
dichloromethane in the presence of nitrogen atmosphere.
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Scheme 1. Reagents and conditions: 1) thiourea,
ethanol/THF(1:2), refluxed under N, for 8 h; ii) aqueous
NaOH, refluxed under N; for 4 h; iii) HCl; iv) side reaction
caused by oxidation under aerobic condition.
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The structure of dendron thiol 2 was characterized by IR, 'H
NMR and MALDI-TOF MS (Matrix assisted laser desorption
ionization and time of flight mass spectra). Characteristic FTIR
data for the dendron thiol (vVmax/cm™') were: Ar-H: 3063, 3030,
CHgj: 2925, 2870; SH: 2567; Benzene rings: 1593. While the
corresponding 'H NMR data (81, CDCl3)were 7.42-7.31( Ar-H,
m); 6.68-6.47(Ar-H, m); 5.03 (exterior ArCH,0-, s); 4.96
(interior ArCH;0-, s); 3.66 (ArCH,S-, d); 1.76 (-SH, t). The
molecular weight for the dendron thiol by MALDI-TOF MS is
761.1 dalton, which is attributed to M™+H (Calculated M'+H is
761.9 ). Because the dendron thiol 2 is casisy oxidized to give
the corresponding disulfide, it is stored in the presence of
argon.

The SAM was formed by immersion of metal substrates into
THF solution containing dendron thiol(0.1mM). The adsorption
and bonding of dendron thiol on silver film surface was
characterized by Fourier transform surface enhanced Raman

scattering  spectroscopy(FT-SERS). Figurel.A shows the
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Figurel. A) The normal FT-Raman spectrum of dendron thiol
B) The FT-SERS spectrum of dendron thiol adsorbed
on chemical deposited silver film.

normal FT-Raman spectrum of pure dendron thiol. The bands at
3060, 2934, 2871cm” were assigned to the C-H stretching
vibration of benzene ring and CH; respectivcly. The peak at
2570 cm™ was due to the stretching vibration of the S-H bond.
The bands at 1605, 1030, and 1001, 993 cm™ were assigned to
the in-plane ring breathing mode. The bands at 1454 and 1212
cm™! were assigned to the -(O)-CH; stretching vibration and
CH, wagging deformation respectively. The bands at 842 and
674 cm™ were assigned to the symmetric stretching vibration of
C-O-C and stretching vibrating of the C-S bond. Figurel.B
shows the FT-SERS spectrum of dendron thiol adsorbed on
chemically deposited silver film (the silver film prepared by Gi
Xue method®). Compared the FI-SERS spectrum of self-






