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Introduc@on.

Chloride)Induced.Au0au.of.Higher.Perchlorinated.Silanes.

Mechanis@c.Scenario.According.to.Experimental.and.Quantum)Chemical.Studies.
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[Si3Cl9]–!

[Si3Cl10]2–!

[Si4Cl11]–!

[Si6Cl15]–!

[Si6Cl14]2–!

[Si7Cl16]2–!

[Si8Cl18]2–!

[Si8Cl18]2–!

.Elementary.Steps.of.the.Au0au.Reac@on.

.Au0au.Reac@on.of.Higher.Silanides. .Forma@on.of.(Silyl)Subs@tuted).Hexasilanes.

Chloride3induced!formaWon!of!Si3Cl9–!from!Si2Cl6!and!subsequent!auYau!reacWon!leading!to!the!larger!Si4Cl11–!ion.!Gibbs!free!energies!(ΔG223!in!kcal!mol–1)!relaWve!to!A–!are!given!in!parentheses.!!

ReacWon!pathways!resulWng!in!the!formaWon!of!the!experimentally!observed!species!N–!and!Q–!(highlighted!in!
blue)! leading! to! the! precursors! L–,!P–! and! S–! (highlighted! in! red)! for! the! formaWon! of! hexachlorosilane! rings.!
Gibbs!free!energies!are!given!relaWve!to!C–!(ΔG223!in!kcal!mol–1).!!

ReacWon! pathways! resulWng! in! the! formaWon! of! six3
membered!ring!species.!Gibbs!free!energies!are!given!
relaWve!to!the!silanide!species!L–!(top)!or!S–!(bo=om),!
respecWvely!!(ΔG298!in!kcal!mol–1).!!

•  crystallographically! characterized! mono3
anionic! species! occur! as! intermediate!
within!the!reacWon!mechanism!

•  dianionic! products! are! obtained! in! good!
yields!

•  both![R4N]Cl!and![R4P]Cl!salts!can!be!used!
as! starWng!material;! solubility! in!CH2Cl2! is!
required!!

Thin! films! of! nano3crystalline,! micro3crystalline! and! amorphous!
silicon! (Si)! are! and! will! be! an! important! element! of! present! and!
future! semiconductors.! UnWl! today! such! Si3films! are! fabricated!
through!gas3phase!deposiWon!of!smaller!silanes,!originaWng!from!the!
reducWon! of! the! corresponding! chlorosilanes.! SoluWon3based!
methods,! such! as! spin3,! spray3! or! prinWng! processes,! provide! a!
promising! approach! to! improve! the! manufacturing! of! Si3films.!

Therefore,! higher! oligosilanes! with! boiling! points! above! their!
deposiWon!temperatures!are!in!demand.!Known!syntheWc!routes!are!
too!laborious!and!expensive!to!be!used!in!large3scale!producWon.!We!
therefore!suggest!a!synthesis!strategy!offering!convenient!access!to!
oligochlorosilane! precursors:! the! chloride3induced! formaWon! of!
chloride3complexed! cyclic! dianions! upon! addiWon! of! Si2Cl6! to! a!
soluWon!of![Bu4N]Cl!in!CH2Cl2.[1]!!
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