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oligomers)* this triamine template reaction' was the first report where a
The novel synthesis of the [SisCl,,]**
dianion from select triamines and trichlorosilane has led to a feasible feed stock of the

product was formed from simple

cyclic SigH,, liquid silane. This precursor has enabled NDSU to examine the utility of
liquid silanes as precursors for electronic materials via the following: electrospinning
Si NWs for lithium-ion battery anodes; low-temperature PECVD growth of a-Si:H and
SiN for solar cells; and printed transistors for solid-state lighting where 10 pm wide
lines of a-Si:H have already been demonstrated using NDSU’s Collimated Aerosol

Beam Direct Write (CAB-DW)™. Given the strategic importance of these energy-
relevant applications and our anticipated demand for developmental-scale quantities of
SigH,,, the synthetic route to its precursor [SizCl, ] is under active investigation. To
this end, a series of alkyl triamines have been studied to better understand the

underling ck

y of the iplex triamine/chlorosilane interactions. These alkyl

e duci 1

triamines have shown a similar reactivity with trichl salts

of cationic hexacoordinate silane and the tetradecachlorocyclohexasilane dianion. The
novel nature of these salts have also led to the discovery of new types of lewis acid-

base adducts of cyclic SigX,.

Synthesis of Perhalogenated Cyclohexasilane |
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* Determine the reactivity of various peralkylated triamines on the dismutation and —Si \H / . — Si\X / .
complexation of trichlorosilane. 18l \Sli/SI\H X, XX \Sli/Sl\X CON C LUS I ONS
H— i asi . ~gjSi
« Explore the role of free tertiary amines in the reaction rate and yield the [SisCl,]* Si ! -~ i H CH,Cl, Si / g -X . - . — . ¥
synthesis. H ~-80 - -90 °C | X The reaction of peralkylated triamines with HSiCl; in dry CH,Cl, gives ionic compounds .
H 1l H X % X based upon the tetradecachlorocyclohexasilane dianion. Several substituted triamines
« Understand the mechanism for chlorosilane condensation in the formation of X=Cl, Br

(R,NC,H,NR’C,H,NR, where R = R’= Et, "Pr; R = Et, R'= "Bu, "Hexyl, Benzyl) were
hyl-N"-benzyl-diethy]

[SiCl ]

examined for this reaction and N,N,N',N'-{

iamine p

« Utilize the various triamines with trichlorosilane in the synthesis of SisH;, for use in
printed electronics.

RESULTS

the best yields of [Si,Cl,,]* salt at 23% based on the amine reagent. This improvement in
yield could be attributed to the decreased nucleophilicity of the central amine through

d steric hind of the alkyl sut

* Further develop the synthesis of [Si¢Cl,,]* as a precursor to SisCl,, and its
L,SiCl,,, LSisCl,,X" and Si,Cl,,X,* adducts.

The reaction of excess HSiCl; with the aforementioned triamines led to the formation of [Si¢Cl,4]* containing The overall consequence of this

salts in all instances. The isolated complex salts were ct ized using FT-IR and elemental analysis. IR substituent variation study has revealed new reagents for the synthesis of [SisCl;,]* salts and
R E ACT I O N S spectra of these compounds showed characteristic Si-H stretching modes around 2100cm due to the further demonstrated the ability of triamines to efficiently di plex, and cond
hexacoordinate silane cation and Si-Cl active modes near 528cm! as a result of the cyclic dianion. Reaction chlorosil The i d prod of these salts has also opened a route for the study of

‘ Synthesis of Peralkylated Triamines ‘ yields and elemental analysis (CHN) of the salts are summarized in the table below. SigX;, and its Lewis acid/base adducts.

K,CO;3 /~\ /\ Compound Percent Yield Elemental Analysis Elemental Analysis ACKNOWLEDGEMENTS
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HN E NH, 110°C R/ Ill \R (1) Cy5H70Cl1gN¢Sig 13.0% C,26.22; H, 5.50; N, 6.55 | C, 26.37; H, 5.69; N, 6.49 Thanks to the Department of Energy (DOE) and National Science Foundation (NSF) for
R=Et,R="Pr (2) C35Hy,Cl, (N Sig 10.4% C,32.07; H, 6.37; N, 5.91 | C, 32.00; H, 6.20; N, 5.81 funding the ongoing research and development of these materials.
(3) CaoHiCl NS 16.6% C,28.71; H, 5.87; N, 6.28 | C, 28.96; H, 5.94; N, 6.34

K,CO.
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