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Preamble

[somers 1,2-(SH),-1,2-C,B,,H,, and 9,12-(SH),-1,2-C,B,,H,,

In this contribution, we report on the interactions between dicarba-closo-
dodecarborane-dithiol i1somers (also called carboranedithiols) and polycrystalline
copper films as a part of our systematic exploration of carborane-based SAMs on
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Carboranethiols have several features that distinguish them from commonly studied I K
hydrocarbons. Their quasi-aromatic 3-D structures are derived from a twelve-vertex 81 i T !
icosahedral geometry, they are thermally robust, and stable toward oxidation and - e 4l
exposure to high-energy radiation: It 1s these features thgt make them potential - 6 + 9,12-(HS)2-1,2-C2B1gH10 |
candidates for stable molecular devices and related technologies. f = CgH5SH
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Copper film etching (aerobic vs. anaerobic conditions) 2- i
Polycrystalline copper film exposed to an EtOH solution of 1,2-(SH),-1,2-C,B,,H,, 0 2 4 6 8 10 12 14 16
displayed etching. Ag. sol. of NaOH / ml 9,12-(HS),-1,2-C,B,,H, (2)
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Electrochemlstry Relative stabilities of 1 and 2, and of their deprotonated forms, 1%

and 2%-. All values are in Hartree. Hydrogen atoms in vertices of
. L . L 4w the 1cosahedra are omitted for clarity and the 1 and 2 positions of

S 1 While isomer  1,2-(SH),-1,2-C,BoH,, showed  carhon atoms in the skeleton are marked with larger black dots.
0,0030 - etching of polycrystalline copper film in an ethanol
0,0015 - solution in the presence of oxygen isomer 9,12-
(SH),-1,2-C,B,,H,, showed suppression of copper [Cuﬁ(L)al]z-: L: 1,2-(57),-1,2-C,BoH,
substrate oxidation. Figure on the left shows cyclic Cu cluster prepared in a reaction between bulk Cu,O and isomer
voltammetric current response Vvs. apphed pﬂtential 1,2-(SH)2—11,2-C2B10H1{]. ESI MS ﬂﬂﬂlySiS with experimental and
for copper film as prepared (black lines), modified theoretical iSOtOpiC distribution patterns are shown below.
with 1,2-(SH),-1,2-C,B,,H,, (blue lines, Cu / 1),
and modified with 9,12-(SH),-1,2-C,B,,H,, isomer 603, Cugla s
(green lines, Cu / 2). Scanning was performed in an 1001 ) T,
06  -04 _ 02 0o o2 aqueous solution of KOH bubbled with O,. Potential : 80 ff'?.“ffi?.fmwziiﬁm
Potential / V vs. SCE range for scanning was set up from -1.2 to 0.2 V E 60.- hatdiar E.:E"E?'::T*l!'I'Lil|||'l|i"L.!'.lplﬁﬁ?“g'é’u.
(upper graph) and from -0.7 to 0.2 V (lower graph). : & R,
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