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Experimental.

Reagents: Acetone (min. 99.8%, Carlo Erba), methanol (min. 99.9%, Carlo Erba), dichloromethane

(anhydrous analytical grade, SDS), tetrahydrofuran (HPLC grade, SDS), DMF (puriss, Fluka, stored over

4 Å molecular sieves), ethanol (puriss, Merck) and acetic acid (analytical grade, SDS) were used without

further purification. Acetonitrile from SDS was distilled over calcium hydride before use. The chemicals

used for cleaning and etching of silicon wafer pieces (30% H2O2, 96-97% H2SO4 and 40% NH4F

solutions) were of semiconductor grade (Riedel-de-Haën). Undecylenic acid (Acros, 99%) was passed

through a neutral, activated alumina column to remove residual water and peroxides. N-

hydroxysuccinimide NHS (Acros, 98+%) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide EDC

(Acros, 98+%) were used as received.

Synthesis of (n-C4H9N)2[Mo6I8(CF3SO3)6]: (n-C4H9N)2[Mo6I8(CF3SO3)6] containing discrete

[Mo6I8(CF3SO3)6]2- units was prepared from (n-C4H9N)2[Mo6I8Ia
6] which is the initial product and

Ag(CF3SO3) according to the substitution reaction carried out in THF at 45°C for 24 hours.[1] The

CF3SO3
- groups are very labile and are easily substituted by functional phenate or pyridine derivatives.[1,2]

Immobilization of the Mo6Ii
8 metal cluster on a silicon surface: A single side polished silicon(111) shard

(1.5 x 1.5 cm2, 1-5 Ω cm, p-type, boron doped, thickness = 525 ± 25 µm, Siltronix) was sonicated for 10

min successively in acetone, methanol and ultra-pure 18.2 MΩ cm water. It was then cleaned in 3:1 v/v

concentrated H2SO4/30% H2O2 at 100°C for 30 min, followed by copious rinsing with ultra-pure water.



Caution: The concentrated H2SO4:H2O2 (aq) piranha solution is very dangerous, particularly in contact

with organic materials, and should be handled extremely carefully.

The surface was etched with ppb grade 40% aqueous argon-deaerated NH4F for 15 min to obtain

atomically flat Si(111)-H.[3] It was then dipped in argon-deaerated ultrapure water for several seconds,

dried under an argon stream and transferred immediately into a Pyrex Schlenk tube containing ca. 10 mL

of neat undecylenic acid previously deoxygenated at 100°C for 2 hr at least, then allowed to cool down to

ca. 30-40°C before introducing Si(111)-H. After further argon bubbling for 30 min, the Si(111)-H surface

was irradiated in a Rayonet photochemical reactor (300 nm) for 3.5 hr. The COOH-modified silicon

surface was rinsed copiously with tetrahydrofuran and dichloromethane, then dipped in hot acetic acid for

2 x 20 min and dried under a nitrogen stream. It has been recently demonstrated that the rinsing in hot

acetic acid leaves the functionalized surface smooth and perfectly free of physisorbed contaminants.[4]

The terminal COOH groups were activated with NHS by immersing the modified silicon surface for 2.5

hr in a freshly prepared mixture of a deaerated solution of EDC at 0.2 M in DMF (5 mL) and a deaerated

solution of NHS at 0.1 M in DMF (5 mL). The mixture was gently purged by bubbling with argon. The

surface was then rinsed with DMF, dried under a nitrogen stream and used immediately for amide

formation. The covalent attachment of pyridine on Si(111) was performed by immersing the NHS-

activated silicon surface in a CH3CN solution (10 mL) containing 0.1 M of (4-aminomethyl)pyridine

which had been previously deaerated with argon for 15 min. The amidation reaction was performed at rt

for 3.5 hr under an argon stream. The pyridine-modified surface was rinsed copiously with

dichloromethane, ethanol and tetrahydrofuran, and dried under an argon stream. [Mo6I8(CF3SO3)6]2- was

anchored on silicon by immersing overnight the pyridine-terminated surface in a dichloromethane

solution (15 mL) containing ca. 8 × 10-3 M (n-C4H9N)2[Mo6I8(CF3SO3)6]. The solution was gently stirred

at room temperature under a constant argon stream. Then, the surface was quickly transferred under argon

into a Schlenk tube containing neat pyridine in order to substitute the remaining apical CF3SO3
-
 anions by

pyridine ligands. This procedure was applied in order to prevent the substitution of CF3SO3
-
 by H2O from

moisture when manipulated in air. After ca. 20 min, the modified surface was copiously rinsed with

tetrahydrofuran and dichloromethane.

Surface characterization: AFM images were recorded in contact mode with a PicoSPM II

microscope from Molecular Imaging using silicon nitride tips from Scientec. XPS measurements were

performed under ultra high vacuum (4×10-10 mbar base pressure) using a VSW HA100 photoelectron

spectrometer with either Mg Kα (hν=1254 eV) or Al Kα (hν=1486 eV) photons at 54° incidence and a

takeoff angle of 0°, 45° and 60°. These latest angles are used to increase surface sensitivity especially to



check for Si-O bonds appearance. Spectra were fitted, after a Shirley background subtraction with, a

mixed Lorentzian and Gaussian profiles in a least square curve fitting commercial program. Binding

energies were referenced taking C1s main peak at 285.0 eV as an internal reference level. For

composition analysis the photoemission peak areas have been normalized by the sensitivity factors of

each chemical element (I, Mo, C, Si, N). FTIR spectra were acquired using a Nicolet Model 205 FT-IR

spectrometer in the transmission mode (100 scans, 4 cm-1 resolution and automatic gain). The porous

silicon (100) was mounted on a home-made Teflon sample mount. The energy dispersive X-ray

spectroscopy (EDS) analysis was performed with a JSM-6400 JEOL scanning electron microscope

equipped with the WDS/EDS system.

Electrochemical characterizations: The cyclic voltammetry measurements were performed with an

Autolab electrochemical analyzer (PGSTAT 30 potentiostat/galvanostat from Eco Chemie B.V.)

equipped with the GPES software in a self-designed three-electrode Teflon cell. The working electrode,

modified Si(111), was pressed against an opening in the cell bottom using a FETFE (Aldrich) O-ring seal.

An ohmic contact was made on the previously polished rear side of the sample by applying a drop of an

In-Ga eutectic (Alfa-Aesar, 99.99%). The geometric area of the Si(111) surface was 0.28 cm2. The

counter electrode was a platinum foil and the system 10-2 M Ag+ | Ag in acetonitrile was used as the

reference electrode (+0.29 V vs aqueous SCE or -0.09 V vs ferrocene/ferrocenium). Tetra-n-

butylammonium perchlorate Bu4NClO4 was purchased from Fluka (puriss, electrochemical grade). The

(CH3CN + 0.1 M Bu4NClO4) electrolytic medium was dried over activated, neutral alumina (Aldrich) for

30 min, under stirring and under argon. About 20 mL of this solution was transferred with a syringe into

the electrochemical cell prior to experiments. All electrochemical measurements were carried out inside a

home-made Faraday cage in dark, at room temperature (20 ± 2 °C) and under a constant flow of argon.

Solution resistance was compensated by positive feedback.
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Figure S1. Cross-section EDS profiles of pyridine-terminated porous Si(100) after treatment with (n-

C4H9N)2[Mo6I8(CF3SO3)6] followed by neat pyridine. (A) Silicon, (B) carbon, (C) molybdenum and (D)

iodine profiles. The thickness of the porous layer was ca. 1 µm.
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