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Triphenylphosphine Stabilized Silver Carboxylates
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Abstract: A series of novel triphenylphosphine stabilized silver carboxylates, potential precursors
for CVD growth of ultrafast interconnection link in microelectronic devices, have been prepared
and characterized.
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Preparation and processing of thin silver films using chemical vapor deposition (CVD)
techniques are widely studied for the last several years due to their applications in
modern microelectronic technologies. The needs for the ultrafast interconnections
between metals have led to the applications of metals having lower resistivity like silver
(1.59 pQ-cm)’.

Although several inorganic and organometallic species, including AgF?,
(f-diketonato)Ag(PR;)* and (VTES)Ag(hfac)' (VTES = vinyltriethylsilane), have been
reported to be used as CVD precursors, these complexes are both air and moisture-
sensitive, with low thermal stability and light sensitivity, therefore they are limited to use
for the CVD process. Lewis-base stabilized silver carboxylates are promising
candidates as precursors for the deposition of silver. Except a few examples®”’, they
have not been well studied. Most of them are stabilized by two phosphine ancillary
ligands. Because of the presence of two bulky phosphine ligands, the volatility of the
complexes is generally poor. In order to search for the new precursors, which are more
suitable for CVD process, we reported herein a series of novel mono-triphenylphosphine
stabilized silver o, B-unsaturated carboxylates (Scheme 1).

Scheme 1 The typical experimental procedure
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Synthesis of the complexes were carried out under an atmosphere of purified
nitrogen with standard Schlenk techniques. The preparation can be performed
successfully by mixing the acid with silver nitrate in the presence of triethylamine and
then the coordination of triphenylphine with silver carboxylate proceeded to give the
resulted salt. Six different a, f-unsaturated carboxylic acids have been used in the
preparation. The yields of the products are between 70% to 95% as listed in Table 1.
The compounds obtained have been characterized by 'HNMR, CNMR, IR and
elemental analysis.

Tablel Reactions of triphenylphosphine with silver carboxylates

Entry R Product Yield®
1 CH,=CH 3a 75
2 CH;CH=CH 3b 80
3 EtCH=CH 3c 82
4 PrCH=CH 3d 70
5 (CH3),C=CH 3e 90
6 PhCH=CH 3f 95

a. Isolated yields.
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