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Precursor synthesis

Tetrabutylammonium chloride (Sigma-Aldrich) and ammonium tetrathiomolybdate (Acros Organics)
were used as received. Following reported literature,(1) ammonium tetrathiomolybdate (367 mg, 1.41
mmol) was dissolved in deionised water (10 mL) to form a red solution. A solution of
tetrabutylammonium chloride (0.784 mg, 2.82 mmol) was slowly added dropwise; a red solid
immediately precipitated. The red solid was isolated and washed with water (1x 2 mL) and isopropyl
alcohol (1 x 2 mL) before being dried under vacuum and stored under N. Yield: 728 mg, 90%. Required
for C32H72MON3S4: C: 54.20, H: 10.23, N: 3.95%. Found: C: 53.92, H: 10.14, N: 4.05%. IR spectrum
(Nujol/ cm™): 468sh (Mo=S). *H NMR (CDCls): § 0.99 (t, [3H], Jun = 7.3 Hz), 1.46 (m, [2H], Jun = 1.0
Hz), 1.6 — 1.7 (m, [2H]), 3.34 (M, [2H], Jun = 16.9 Hz). ®*Mo NMR (CDCly): § = 2213 (s).
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Figure S1: IR spectrum of [N"Bus]2[Mo0S4].
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Figure S2: 'H NMR spectrum of [N"Bus]2[M0S4] in CD2Cla.
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Figure S3: XRD pattern recorded from annealed MoSz thin film obtained by applying
-0.8 V vs. Ag/AgCl for 1 hour.
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Figure S4: (a) Top-view SEM image of the as-deposited MoS: thin film obtained by applying -0.8 V vs. Ag/AgClI for 1 hour. (b) EDX
profile of the as-deposited film. The inset shows the WDX spectrum for Mo-L and S-K.
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Figure S5: EDX profile of the as-deposited MoS: thin films obtained at different applied potentials vs.
Ag/AgCI.
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