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COVPQOSI TI ON COVPRI SI NG NEOPENTASI LANE AND METHOD OF
PREPARI NG SAME CROSS- REFERENCE TO RELATED APPLI CATI ONS
w@ e@3hF13dbone FI ELD OF THE | NVENTI ON [ 0002] TheP@r/@smat/019165

invention relates to a conposition conprising

neopent asi |l ane and nore particularly to a conposition
conprising at |east 93% (w w) of neopentasilane. The
present invention also relates to a nmethod of
preparing a conposition conprising neopentasilane, the
nmet hod conprising treating a

tetrakis(trihalosilyl)silane with diisobutylal um num
COMRYSITION CB PHYET ARUEANEGNNLDYESTHOD OF PREPARING

saMpNeopent asi | ane and net hods of preparing the conpound
are known in the art. For exanple, Feher et al.
(Inorg. Nucl. Chem Lett. 1974, 10(7), 577-579) report

h R g i ¢ i b?pé'es, i ncl udi ng
CROSﬁglg%gﬁggg%ne, ;A?%%é?%g%zfgl I'on of magnesi um
[0001uNohele and separation by distillation and gas

chromat ogr aphy. [0004] Hoefier et al. (lnorg. Chem

Lett. 1973, 9(7), 723-725) report the hydrogenation of
FIELD &F BRESNIVENTIONOoSI | yl )silane with lithium al um num

ide in.diethyl ether at -100. 0C to give a .

1o002() the GEosp i St P e ue iR pribing nébpentasilane and more
partichl&9V & 4 8Sibasifon COPPHLIAE lal RAS 9BV (We) of RSPehtaABME S Whe present
. et al%{eﬁ\]. Chem _Soc.. A: Inorganic,  Physical, R
inventigsielatey toromgthod Of proparing ja Gogmasiian fopSiRg Beapeptasilane, the

metho@fcolipSiRinFatR6iHE altetili fRtihatddilyPRNaoR TR RIS OBUNIdUnt 88m hydride.
using a sSilent electric discharge of 40 kV for 5-10 h
in a conventional ozonizer tube maintained at -20 OC

BACKT gﬁ(ﬁ@@ 'ﬁ@,’gﬁtﬁ anpl s GeH4, SiH and Si 2Hg, the
AC pr% uctsc?lgg aEt ed by g{a)'g?l i qui d chromat ogr aphy
[0003] nNeopedasilane ayd otctids, of peappeng dké teampour{ddde8hown in the art. For

t Lon r r S i .
cxamfb ISR, 41 NPt R S00525 2280 ot B reprsion
of mixiture|of dilargesy g hiclingueopentasilawi byneid, detrmpesitienaf nagaesium silicide

and sl By TR R kPRI BaGoRCT) 2511 e havi o

[0004F oRiwefled etlal.n(loigaChethi Dett. 1908 £KF), 723-725) report the hydrogenation of
tetrakis(trichlorosilyl)silane with lithium aluminum hydride in diethyl ether at —100 °C to
give a yellow-brown polymer which contained a 1:2 isotetrasilane-neopentasilane mixture.
[0005] Andrews etal. (J. Chem. Soc. A: Inorganic, Physical, Theoretical 1966, (1), 46-48)
report the preparation of high molecular weight silicon-germanium hydrides using a silent
electric discharge of 40 kV for 5-10 h in a conventional ozonizer tube maintained at —20 °C.
From the starting materials GeHy, SiH4, and SipHg, the products isolated by gas-liquid

chromatography included, among others, neopentasilane.

[0006] Although the aforementioned references describe the preparation of neopentasilane
by various methods, including reduction of halosilanes, there remains a need for a method of
preparing neopentasilane having high purity in high yield that is scaleable to a commercial

manufacturing process.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a composition comprising;:
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SUMVARY OF THE | NVENTI ON [ 0007] The present invention
is directed to a conposition conprising:at |east 93%
W@ 20851688 neopent asi | ane; not greater than 5% Peu/u§2001/019165
ot her silanes; and not greater than 2% (ww) of
hydr ocar bons. [0008] The present invention is also
directed to a nethod of preparing a conposition
conpri si ng neopent asil ane, the nmethod conprising: (i)
treati ng a hexahal odi sil ane having the fornul a
X3Si Si X3 wherein Xis -C orp-Br, with a tertiary
am ne_catal yst to produce a first mxture conprising a
atdeast AXroPYW Kﬁﬁp@ﬁqepyl}sglaneg. | ane and a silicon
Ilc{tetrakl s%‘grg?/oh(g/{gé??gﬁﬁ;gﬁqane %ﬁl‘g the silicon
not grgasgrahana% (W) pf%/w@amanbgnx he separ at ed
I di.sqbut vl al.um n num
(o0os}, "efiiReieht I etiion el Ao dinftrdd it piordg o bbMposition
compnangaabpmtdsﬂam, tmme(hod)cmhmsmg ing the second m xt ure

G et § RetaBRIodNRBh br R S foar %"ﬁ%%@iﬁa gl or -Br,

r
with a?‘%%?%%?‘fmﬁ%%l ’str;cls)ﬁ)‘é? ea?gjrg gg@ sw/v(\})‘ﬁ neo aS| g alos1lyl)-
silanerand aggildennctetralidide5% (w w) of ot her sil anes, and not

S8t BT B S5 BT o

(iiﬁ)rteeqnimgshm Sepiarmmtehahls@hdlueﬁyﬂ)ﬁbﬁa &ﬁﬁﬁﬁisbhﬂ@ld’hﬁmiﬂm hydride to

urig ty.in hi rtant t he
pmduﬁee% S%Jri L& °85‘%“8%‘gr‘588?‘r'5’p%ﬁ8 | ciently renoved
(nf)r(hmlhhg ﬂsmcbmcbmlmna uﬁrremlaye mesﬁadpbﬂt]{ammm Thi 3
rati on mni s the _ occurrence, of unwante
[0009] ¢ Nhe;compostiion tﬁﬁmeg?flwmnaﬁatamsaeepem@netuhestate of high

puntyn dfpafichtdr] MBRohipokitida tHpicAD) dihins Wleadt 9384 f\b/‘%v) neopentasilane,
eleterlous in certain applications, especially’in the

not greptgr thap 5% i)t pthar silanes, and et greatinthar 206 Gw/Yaftydepcarbons,

based%tth@aﬁmlgﬁd Spih¥kbipasifibRi Chi ometric amount or only
ht excess of dii sobutyl al umi num hydride. Still

[00101 ur ancthod ef thetrmegnt imyenpitons praiducesineopentasitape biawing high purity in
high }?ﬁg.u gﬁlg)ﬂfxﬁtﬂg i 9&$§ﬁtasi1§1%]ca}1]be-;£§d1§reagﬁeéﬁ‘ &%h{lg rf]e%-fng\{ed from the

’ sent ‘'nventron can be use recurs
reactipthmixture by distillation. This separation minimizes the occurrence of unwanted side

reactions that diminish purity and yield. Also, the neopentasilane is free of solvent, which
can be deleterious in certain applications, especially in the electronics field. Further, the
method can be carried out economically with a stoichiometric amount or only slight excess of
diisobutylaluminum hydride. Still further, the method can be scaled to a commercial
manufacturing process.

[0011] The neopentasilane of the present invention can be used as a precursor for the
formation of silicon-containing films, such as silica, silicon carbide, and silicon nitride, by

chemical or physical vapor deposition.

DETAILED DESCRIPTION OF THE INVENTION
[0012] A composition according to the present invention comprises:
at least 93% (w/w) of neopentasilane;

not greater than 5% (w/w) of other silanes; and
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formation of silicon-containing filns, such as silica,

silicon carbide, and silicon nitride, by chem cal or
w@bosiosks vapor deposition. DETAI LED DESCRI PTI BN/QR200H4H 9165

I NVENTI ON [ 0012] A conposition according to the

present invention conprises: at |east 93% (wWw) of

neopent asi | ane; not greater than 5% (ww) of other

silanes; andnot greater than 2% (w w) of hydrocarbons.

[0013] The conposition conprises at |east 93% (wWw),

alternatively at |east 95% 3w w), alternatively at

| east 98% (w w), of neopentasilane, based on the total
not\geeayért thad 2%evlquféwﬂtdcetb0nﬁor exanpl e, the

oo SR P R L BTG5 D MG M o o
alternaﬁ?ely at B8 Qa%\(&v/w)aldf aemmnasdhlye,foam @pthedotadweight w’ th)e

of, negpent asil a 014 a | 49 °
compofttgpoRPLSraaple: Meirereaabe BN, il 518 o0 v
alternahbél\% R i@}ﬂ'/tWDQ‘t%ﬁ(W/ﬁnpﬂtdrﬂﬂiml)nﬁbn(ﬂ’Em 99% {(vAn), akternatively from

alternatively not greater than 1% (w of at
99t09&€9a/st(wf}ﬁ)3°§flﬁ@?en§a}5%‘?’?e based on the tot(;l( vv\t/evl)ght of

[0014]t hfﬁ £RERISIot the ﬁeoﬁﬁ%ﬂm 11 cothpesitici ¢ osmot gideter than 5%
but are not limted si | anes haV|n e fol &g
(w/w),faljernatizely 1ot 3F@ter$hm% (Si/wh4 TSV Rt e tLen (wiw), of at

o o). LI GBS A ot e

silanesciooiude. S amnotgnemcbto, silanes hoyipgthe) Oué?l“tl%g farmulas: pi3fds. SigHio,

sl Bl 5 e BSOS

drocar bons include, but are not limted to,
Bumlg? Iagatl ¢ hydrocarbons such as isobutane, pentane, and
[0015}h eX’hm esmpasition atsmmnbmax@wmwas a‘é’m(vsfgv)t dtegeattvely not greater

than 14 Q5D 65 1471 R nAGRES Bn YasdtF QR Y B3 LA of Wifomposition.

Examples 6Ehwirotdibond iholade it m@nmnmmm Eaahpha;pndtydmcarbons such as

sobucyes oSG DA SORR FRC RGeS SR PRTRAS bflere
[0016°CTRE Wemglttperaeheoﬂﬁ@‘peﬁﬂasmmgaamermlana(sr)mdddq/dwcarbon(s) in the

preparing a conposition conprising neopentasilane
compasithpr ¢ands determined from the proton nuclear magnetic resonance (IH NMR)

spectrum of the composition as described below in the Examples section.
[0017] According to the present invention, a method of preparing a composition comprising
neopentasilane comprises:

(i) treating a hexahalodisilane having the formula X38iSiX3, wherein X is —Cl or -Br,

with a tertiary amine catalyst to produce a first mixture comprising a tetrakis(trihalosilyl)-
silane and a silicon tetrahalide;

(ii) separating the tetrakis(trihalosilyl)silane and the silicon tetrahalide;

(iii) treating the separated tetrakis(trihalosilyl)silane with diisobutylaluminum hydride to
produce a second mixture comprising neopentasilane; and

(iv) distilling the second mixture to remove the neopentasilane.
[0018] In step (i) of the present method, a hexahalodisilane having the formula X3SiSiX3,

wherein X is —C] or —Br, is treated with a tertiary amine catalyst to produce a first mixture
comprising a tetrakis(irihalosilyl)silane and a silicon tetrahalide.
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(i) treating a hexahal odi sil ane having the fornul a
X3Si Si X3 wherein Xis -C or -Br, with a tertiary
wanimessat al yst to produce a first m xture conpCi/Bs10097/619165

tetrakis(trihalosilyl)- silane and a silicon

tetrahalide; (ii) separating the

tetrakis(trihalosilyl)silane and the silicon

tetrahalide; (iii) treating the separated

tetrakis(trihalosilyl)silane with diisobutylal um num

hydri de to produce a second m xture conpri sing

neopent asil ane; and (iv) distilling the second m xture
[0019]t Orﬁeamuﬁalbmeﬂmmme&ssxhghmex@lmd;ﬁ}sﬂam S tagpixtie cofmprising two

t he nt a_hexahal.o Vi
Or morg 6?%? §F%$‘§{§1?a’me Far framplg (gh%] xgﬁg‘log%ﬂan c%nr &at ed
hexachlbrbBisfat& hbxArymefisiiend; dk alnyixturé of hexthkeodisilanesind

m Xt ure conprising a t et r aki s(trihalosilyl)silane and
hexabrgmedisilagh t et r ahal i de. [ 0019] The hexahal odi si | ane can

[non]b%m%'dE Q%E egﬁ\;i?% b 2Hafd didRS e PhreknBwhtiH ke Ex@anf §>te&h§ble

rent hexahal odi si |l anes. For nB
hexaclﬂmdisdmeaxdm piepaned byaradtingsicesrmetabyithihyd Wéen loride and

removgx%:]ﬁ él&)@g{ ﬁ&\é@%g Poﬁirng%toggg%‘i’mg 12k eXARB! pHBEsthdAsifane can be

abrono ane Met hods ‘of preparing
prepa.rétbbﬁ brahtin} al¢iamesilicide vhthmryglen apd brompine 2ags andps seguently

T R

Altemﬁlt&%lﬂgle&alhﬁiﬂdldisjlape icart be ﬁrej)éﬁbd]b@&e@@ng%zé@pm 5111c1;ie with bromine,
can ci um

as exe@@i(g gW%l?FIr %; n@“‘ﬁg oﬁfrﬁé elg’a@ %bbﬂ gs ggu ently

[0021]d1 Thé teriiftg aulie EQABIt Sdh Y DHicabambde, dﬁﬂnﬁé&n@ﬁmm depolyamine.
pressure_ of 20 kPa to 27 kPa. Alt?r nati.vel

Moreofygs, st Wiy amiameatelyst 68 hove ga paYFlisy cYdice of Agy cligfexsifftructure.

Examﬁlb% bEMRIAM, bihikd Qfthl ?&s ifludl 8iPArk o€ ﬁnﬁtéd\MJ th6fiodmines, such as
un (Inorg Synth. 11, 1946, 98-102). [002

trimethylaming ;neahaln@lla,eaﬁ%rlny@ppzlaﬁnwe wisppiepxtamiae, t&r‘%ﬁ’ﬂw ine, tri-sec-
butylaftﬁf{xé?'ﬂl Q?rt ﬁrl {ntam-ne en{\ﬁérﬁ&\ée&-ntﬂéﬁyiaﬁ{lhé @Uéfnélﬁi'lﬁféthylamme

ave an acyclic, CyC|IC

N-methvwnmrbpylaimme,@i methyldiasoprpsshi ,Hrmﬁtéwidla}-yu%dﬁmfee N-
methygcﬁt L%ﬁ{}?ami%%l ﬁdr?‘\eth b -1 %ugﬁ%]m}ﬂeni\]t Lty i -TPAR RS N-

rinet
meﬂ1ytd1+n—he)gﬂmmleamwmbﬁwleshbﬂampﬂ N;Nrpb-n-propylethylanune, N,N-

dllsopfc}qy}ﬁ@w$ ,lg%llhré-?)utly?eﬁﬁ)ﬂ%%rlh ?ﬂ lqedl-sec-butylethylamme, N,N-di-tert-
butylethiylafiim XN -alifinathylHexyiintine, N N—ﬂlﬁlethylheptylamme N,N-

simed B L OB e R TRISRNA 7o
tricyclopropylamine, tncyclobutylamlne tricyclopentylamine, tricyclohexylamine,
dimethylcyclopropylamine, dimethylcyclobutylamine, dimethylcyclopentylamine,
dimethylcyclohexylamine, methyldicyclopropylamine, methyldicyclobutylamine,
methyldicyclopentylamine, methyldicyclohexylamine, diethylcyclopropylamine,
diethylcyclobutylamine, diethylcyclopentylamine, diethylcyclohexylamine,
ethyldicyclopropylamine, ethyldicyclobutylamine, ethyldicyclopentylamine, and
ethyldicyclohexylamine; diamines, such as N,N,N',N'-tetramethylmethylenediamine,
N,N,N'.N'-tetramethyl(1,1)ethylenediamine, N,N,N',N'-tetramethyl(1 ,2)ethylenediamine,
N,N,N',N'-tetramethyl(1,1)propylenediamine, N,N,N',N'-tetramethyl(2,2)propylenediamine,
N,N,N',N'-tetramethyl(1,2)propylenediamine, N,N,N',N'-tetramethyl(1,3)propylenediamine,
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sec-butyl am ne, N-nethyldi-tert-butylam ne,

N-net hyl di - n- pentyl am ne, Nmethyldi- n-hexyl an ne,
woRNs@srses hyl et hyl ami ne, N, N-di - n- propyl et hyl aP€TE$2007/019165

N, Ndi i sopropyl et hyl am ne, N, N-di - n-butyl et hyl am ne,

N, N- di - sec- butyl et hyl am ne,

N, N-di -tertbutyl et hyl am ne, N, N-di net hyl hexyl am ne,

N, N- di net hyl hept yl am ne, N, Ndi net hyl octyl am ne,

N, N-di met hyl nonyl ami ne, N, N-di et hyl decyl ami ne,

tricycl opropyl am ne, tricyckobutylam ne,

tricyclopentylamne, tri cycl ohexyl am ne,

NN N',CN rfe&mhﬁynnm;dmddmm,, dxazqmm [2y2c?lebians 2 ne,

dlElZOblﬁ%(EIe &%}5 o O am sﬂugh agrrg {Iﬁéill? gl é %\'H%ﬁ?lﬁ? lgﬁ‘etnarmne and
polyanﬁ@és:] érz]‘llcfﬂll é‘s}ﬁlﬂlyi(peﬂieﬂiy@éﬂmﬂenzmh@ydnw ptp}ryjll\bhl&xgplﬂmhnmmme)

i e cyc
00221 e SR v Sh Y e comprisi
two or ﬁ{&a hfffég&gdl tgﬂfa%féﬁhﬁféh Néach @b gyédiibea abowut yl ami ne,
[0023] d | H'm hﬁg@ﬁalgggﬁg%ca%rgentﬁeateadnmﬂeltﬂqg 'lce%% %Imqﬂg cgltal%m in any standard
reactor:%u.HatH: fﬁ chiitid %EWBH%@Q’ LWeMEleATAFP amine. Suitable reactors include

tetra et hyl enedi am ne,
glass aﬁd mpﬂbn-rllned @lass nmctcyq; ( Prqfqrpb]dp}heerﬁgapraﬁ]eﬂgl,pped with a means of

r {
agltatlcr{ﬁ, RH\NF ?ﬁt}t{@%r %@t’ E}(cllf%xl%b Z%eﬁ%%&lﬁﬂﬁg ?glrﬁrdﬁoeu,t in an inert atmosphere,
such ad\hitdolyen bl atgehy mrtb¢ hdepte pBr)tplsmpyl enedi am ne, N, N, N , N

00241 H5cPapalogisteg B SUREHT DG cotay s bg cained i any orcer.

Typlca!lll’yl tﬁme?rﬁsry #niel catalyst is added to the hexahalodlsllane with vigorous agitation.

Howevsi ok BBine et ASSBR R EE D G P Bhifikine fo the fetiary amine
catalyg@@g M@é\lpaégfmlget hyl enei mi ne). [0022] The terti ary am ne

R R T i -
versa) ?sstyg?c%ﬂ&'sg@(gtlﬁtbﬂiéQemb&Qaﬁk of fif: legctiahbdineirbmams belovb the

tréated"with the tertiary am ne al yst in any
decon@?&ﬁaaﬁ@nP@aW@)Pf@S|t?t§15ﬂ1%“?1&l°%]dﬁ§‘i%‘t“1 ng chl orosi | anes

[0026]W' E'Herﬁﬁ& cﬁéllénéﬁe BficalyitfcaRRbiavitiearttefBry mmmtagys’:asa

| ned gl &ss reactors. Preferably, th
temperametocsr-w B) m?@p@@nwtwnlyafrm&n@ 190 °4y |aitwwely£%1h 04 60 °C,

r n )
atternaiiyels g2 Yodtt -t SRS el Bp S hb00 2 30 eithice-
(mhalbﬁl}ﬂ);]%ﬁfxﬁééﬁ%lﬁlﬁﬁcﬂﬂco Mbﬁlﬁumeon[ 0024] The
exahal odi si | ane and the t
10027 TrgAsiehiah e AP qBmeveRpLiogiars yhotping et pureEBe e
hexah®1@H#k1MSd aﬂcf’th%‘iéi‘ﬁdr}l &ninBeati@ysihaldatle sohpugturd. t The reaction time is

Vi gorous agitati
typically from 1 to 24 h, altematlvely from 1 to 12 h., alternatively from. 1 to6 h, ata

temperature of from 20 to 60 °C. The optimum reaction time can be determined by routine
experimentation using the methods set forth in the Examples section below.

[0028] The concentration of the tertiary amine catalyst in the first reaction mixture is
typically from 0.001 to 10% (w/w), alternatively from 0.01 to 1% (w/w), alternatively from
0.01 to 0.1% (w/w), based on the weight of the hexahalodisilane.

[0029] Step (i) of the present method can be carried out either in the presence or absence of

an organic solvent. The organic solvent can be any aprotic or dipolar aprotic organic solvent
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However, reverse addition, i.e. addition of the
tetrakis(trihalosilyl)silane to the tertiary am ne
W@ 2108l0yse8 i s al so possi bl e [0025] The rate of BdOUS200M019165

of the tertiary am ne catalyst to the hexahal odi sil ane

(or viceversa) is typically such that the tenperature

of the reaction m xture remains bel ow the

deconposition tenperature of the

tetrakis(trihalosilyl)silane. [0026] The

hexahal odi silane is typically treated with the

tertiary am ne catal yst at gterrperature of -10 to 300
that do&antaédde ke thé dley¥ataleuiziline oth @éi'txﬁ@ amirieeramydt\m-lthe form

to 60 OC, alternatiyely fro When .t he
totraisdepplop A Rlane pradiy andoehoeo AT, ¢the preseht mehod.
[0030] ( tﬂ;&a!&ailessaﬁr Mlgmblsamntsanau@é Rt afethdl ¢@EEID] §dt@lﬁted ahphanc
[O he reaction tine depends on sever éqc{eact

hydrocanb@n& élilcrhgasméew‘u hewangs nIePIE, HOQUMA 1 dqdesans: grtjoaliphatic
hydrocm%ng §lid %r%'e cRiPeRfint 3ha E%@Bhe)éﬂg atrhﬁlah@ Kﬁ&fo@hﬂ%ﬁs sudheas

reaction ti ISt |ca from1l
benzenal tobremaf X yleneyarid mmmylcl@, thoneS swhtaérrnﬁhywwﬁﬂ ksitone (MIBK);

halogeréa%ieg aﬁchngst su ag [ﬂqg{lgltolé{lﬁng f c}‘%{f@ a{eg é@(gr;/x xch J}Scarbons such as

p |rrumreac Me can be m ne I ne
bromobeqzenéamhtlﬂbrahenweng the nmet hods set forth in the

[0031]t | %?Piz’ssg’ e %&O&E%nlggglvgm% )&ﬁlle%rrﬂ;nsmg two or

ca%a Irst reaction
more difffegehit @'g!aﬁlctswbtenai bychf asales @itedantiexétfdified whove.

o A b S L AP 1105
(w/w), fbﬁéﬁﬁﬁlv@@' ﬁ%ﬂldfﬂﬁo %@g@b?&]&{iaéﬁ\)elp froth$0 far 2996 1{tv/w), alternatively
can pbe carri e el

h
from S{ie Ja M BRs6 GG (0 WeaER! OFHht Bt AsaeRpn SEILH can

[0033]b eh?srié/p gf)r&tth&p&%erﬂlneah@d tﬂ&fe@tak{‘s(tﬁhgﬁﬁilfil)ﬁmhv and tadilicon
es not react with the hexahalod|S|I% the tertiar
I

tetrahaélﬁf: aee separateds t Thesepprasiop san b canried;qy M?PPI)Y & Ve {o the
mlxth 6@ g%ﬁ%‘gimg% hctoBQet‘faﬁﬁﬁklE bﬂi‘ﬁn}fﬁrgtatlﬁ: PIRHE NFor@iahgfle, the

gani ¢ solvents include, but are
separation c4u b pmed @ut bxamlamsca vacupmeef 13 Rpde dieanbawe a g demperature

of 60 ?Bf&gﬁ%@&ﬁl cBﬁ 111&rrﬁﬂaﬁeﬁﬁle dnﬁ%ﬁ‘}tsaﬁz%n@ﬁ% cold trap.

cane; cyc atl ydr ocar bons” such

[0034]c yhi see ﬁixzapﬁﬂmrpiem methedaths; senar@tﬁéttmalﬂmléﬁéﬁ?lb'&ﬁ&ane is treated
with dg%{buﬁgalu fné%rh? ? &?fb%uc% F@r{b%ﬁ%&ﬂ%?bﬂg}?ﬁ% neopentasilane.

ch a et one
[0035]hatThe diisdbadlylalukdnem lmdukle sscaminetviahoamallable; in diqeid form neat or as

a soluté%mg‘%rn%)t ggégaélg%%othlzgntsh yﬂo&%@ér? £dkRe §&9Qnt§§mgrr AERPGARaRE

neopentasilane in step (iv) of the method and contaminate the product. Such contamination

can cause problems in certain applications, particularly in the electronics field, that require
high purity.

[0036] The tetrakis(tribalosilyl)silane can be treated with the diisobutylaluminum hydride
in any standard reactor suitable for contacting a halosilane with a metal hydride reducing
agent. Suitable reactors include glass and Teflon-lined glass reactors. Preferably, the reactor
is equipped with a means of agitation, such as stirring. Also, because the neopentasilane is
pyrophoric, the reaction is typically carried out in an inert atmosphere. This can be
accomplished by purging the reactor with a dry inert gas, such as nitrogen or argon, prior to

introduction of the reactants and maintaining a blanket of the gas in the reactor.
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[0031] The organic solvent can be a single organic

sol vent or a mxture conprising two or nore different
woe@anss2sol vents, each as descri bed and exenpb¢T/Usm07/019165

above. [0032] When present, the concentration of the

organic solvent is typically from1 to 99% (w w),

alternatively from1l0 to 99% (ww), alternatively from

50 to 99% (W w), alternatively from50 to 75% (wW w),

based on the total weight of the first reaction

m xture. [0033] In step (ii) of the present nethod,

the tetrakis(trihalosilyl)silane and the silicon i

[0037] t thicab@Alis{erite esilybypiars @ th¥ i scteylnbinionmdudride can be combined

. carried .o ' a.vacuum.to. t ' re:ho

in any Grafoy Lomirills Fie SR oM IR Rin EE BV i lBe Tl B

tetrakis%@ith‘égﬁilyl)ﬁ%g:.e ¥RRver, revessaiditio, i enadditiomef ter r i ed
ou

_out by applying a vacuumof 1.3 Pa .to the mxture at. .a
tetrakis(igipgloiy kg fo iy disoBRIIElmIRER B ARy RO, | P case
the teuhsg%éigébﬁ%sﬁ% RYpically Sdeditd the Gddbutyl@pminWA I liriieas a

ste 111) of the present nethod, the separated
solution én amkigaptorsohegndsi | yl )silane is treated with

[0038] 3RO ﬁhﬂ%%@ﬁﬁé&ﬂ%@yl%ﬁn&ﬁ&ﬂq&%ﬁae seaend mixture
conpri si ng neopentasilane.” [ 0035] The ]
tetrakisgiritmidsilyDbitdneronvicetvpthe) Bdypisally sdy thrbthe yeraperpiuag pethe reaction
. in li.gupd fotm,neat. ofk.. i ' i . .
i T e o o
[0039] Wi The tehrakis@rpainsid)silaneis typ‘mtl:lép trate)l voth thhdiisetuipldhamigum
..contam nate the product cont.am_nat i .
hydrid, A B TR AR AL B R R AP 8 5 fgmatively
form Oj?_hgﬁbteglt&ﬁatfi#ﬁ&%n{ bato s@agi re high purity. [0036]

tetrakis(trihalosilyl)silane can be treated w t@?
[0040] HEhefieastion timeslenendsum Seyenel tastorp, inpipdingthe stractiees of the

CoRtRc L B istePpiallPbAtied out f
e AL A0 LA apdhd o foran
amoungbfiimesnfficierftito noinplrteiragiatien pEdeterakis(mlnlesilybsijaneitpdhe
neopergt%efaﬁ-lg{l éssus\%cgié&% ng g%le\llj\fseyﬂ t“ e&ﬁgg%te(ag{eggl&f%ﬁgh?dgm 18&'GllcéiRbonded
halogeRYatapdoriginally peesentdn thotetiaki(tribplasilyl)silene aiegdploced with hydrogen

ap inert atnosphere,.. This ca h.S
worms St 6 BERELF o e o P A b Ml om0 02
BT TN e

reac ] ] ) o
e T N B T e
is typi&d'lgr SoiaS12 1] Akt b 121 t4anltmatioalyi fied 13rto Ay When the

order. Typically, the dijsobutylal un num h ?Ir.hd]e b Shsilane i
mole raelilerThpm A2 <E FRIXLEE Pk ORI HAPUSF JEFEIe EhalostDsilane in
additidiPi¥aBpenth GM4AE S VIRGGhE e rdticTs ghshkérithan 16fthé B6st of the process is

increased unnecessarily.

D

[0042] Step (iii) of the present method can be carried out either in the presence or absence
of an organic solvent. The organic solvent can be any aprotic or dipolar aprotic organic
solvent that does not react with the tetrakis(trihalosilyl)silane, the diisobutylaluminum
hydride, or the neopentasilane product under the conditions of the present method. Examples
of suitable solvents are as described and exemplified above for step (i) of the present method.
[0043] In step (iv) of the present method, the second mixture is distilled to remove the
neopentasilane. The second reaction mixture can be distilled at atmospheric or

subatmospheric pressure. For example, the second reaction mixture is typically distilled
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tetrakis(trihalosilyl)silane to the diisobutylal um num
hydride is also possible. In this case, the
wo eqsakizg§ tri hal osilyl)silane is typically addedr/us200e9165

di i sobutyl al um num hydride as a solution in an organic
solvent. [0038] The rate of addition of the
di i sobutyl al um num hydride to the
tetrakis(trihalosilyl)silane (or vice-versa) is
typically such that the tenperature of the reaction
m xture remai ns bel ow t he de?on'posi tion tenperature of
the tetrakis(trihalosilyl)silane. [0039] The

underreducad bSe(stsuﬁem ladempgriahse haingreatsr thapi 1@9| Wy As amddnbwim the term

“reduﬁqlﬁed?ﬁgés&%eofﬁg %L%gsgﬁlﬂ? é?s%g{l%zgtfrgpw e?sgg%ﬂg? eent to volatilize
the ne@bérﬁéﬁ&hb wal Yerhevéit@ron® ﬂ&&e@éﬁom&hi}ﬁﬁﬂ&amhéqiaynélﬂmraﬁme depends

[ 0040] Tereactlo ti me depends. on vV
on the; Cgefelg@r%on tPRPPEAITg FOREXARRIGCIIE PSS dapde trom 133 2P0 20 kPa at
a temp&htupkbShbin B8 P50 wlalt%hlaﬁnslyem&intlbg hPARES. G kPh &t a Tdifperature of

reaction is t plcaly carried out for an anmount of o
from $ /80 8@ alqum@melx fosohp? & £31 Bagte fampasnturgef from 20 to 60 °C. As

the dlgtﬂidéi%ﬁer ePéfaﬁtﬁh Uadrbakkd il the %Bmt/ gé‘s RRORRBLAS HdRiea 61

use ) term”to conp reducti on” neans
volatilinationi ¢f npopentasitiod dheneaegaen Aelscu mﬁle@ra sl veait fig/prgsentcthe solyent

. t ' i |
tWICﬁilsg}a% %&ﬁgéﬁé@p %.E_)c% tgl)z(t aly hx%ess' dof ES d?sgglc tﬁ%ﬁ%@%{a@llane
[0044] y (Btemsl (iiy) dndofiv)Ooflhe preéerit mahd)de caabé vzahyd fonbin @qBerttial drder or

simul{]age%ltfﬁg at cla%%lﬁi ,.]ItH% 9e (tpﬁxﬂogll%ls nFaﬁlr %Enlil 'i)g %feltezl W t%o

diisobﬁilitjrlslﬁlhﬂhmhaiydlﬂilde Holldwyett byldistillatidieof the reaction mixture to remove the

rakis(trihalosi]yl)silane is typically from12.to
neopenfisigre. atigmaioiany, e shaios tibatostyRlee rard be bPe Sath ths
dusoHu@ylllﬁmM&xﬂﬂu&ihﬂe Rt onbindtahSdik§i¥aidnhiithd Zeactib® mixture to remove
m xture wll caontain unreacted

the neopertasiianesitigiforned; thusiminmaizing heacrpgpnaepf unwanted side reactions

thatcg}eaﬁﬁmsﬁqjdra{rlﬁnd 1 the nole ratio is greater than
t he cost of frocess is increased

16,
[0045], 1€ desizsdls the;neommg angobtginad; by thgmethed pf thepresepbineption can be
further ?ﬂgﬁ@d B97ak 12t &’téthfetdiﬁflldti'&nt h®r Bk SAPRCthe HeoAlRENGERe is typically

n organic sol vent he organi c soﬂvent can be any
distiliggh pra temperateirepof lgss @pm éG@ cCangereduessl prespure.hat  does

t
[0046E 0 Tﬂegc&%ﬁ%thﬁ (%i{}?ne hﬁgéﬁ2?&{8{0&‘{%%&?{50‘%‘%’#?2{39%% ih g%tate of high
purityp rlnghadticulard the congposisivgitypicaldy odntaine apleasteddo fwiortopentasilane,

not grgétg Tﬂ{agf%a"/o w O(gfa %rrs? 2 4 pg%é )ng{ ogr ?t%eﬂ)%rggé)}é E\?%vné{kﬂgg}'ocarbons,

based on the total welght of the composition.

[0047} The method of the present invention produces neopentasilane having high purity in
high yield. Importantly, the neopentasilane can be readily and efficiently removed from the
reaction mixture by distillation. This separation minimizes the occurrence of unwanted side
reactions that diminish purity and yield. Also, the neopentasilane is free of solvent, which
can be deleterious in certain applications, especially in the electronics field. Further, the
method can be carried out economically with a stoichiometric amount or only slight excess of
diisobutylaluminum hydride. Still further, the method can be scaled to a commercial

manufacturing process.
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[0043] In step (iv) of the present nethod, the second
mxture is distilled to renove the neopentasilane. The
w@e@sfsiseeact i on mixture can be distilled at PCT/US2007/019165
at nospheri c or subatnospheric pressure. For exanple,

the second reaction mxture is typically
di still edunder reduced pressure at a tenperature not
greater than 100 0OC. As used herein, the term "reduced
pressure,” neans a pressure |less than atnospheric
pressure sufficient to volat4dlize the neopentasilane
and renmove it fromthe reaction mxture. The

[0048]paThé nedpentasilassof the @eepsemkisvaﬂiqrmdﬁests'ﬂd pa & pogeursor for the

ure. For ex t he . pr es: -
formati 1 B R Eoos A B s Schutasidy SSUA Fasf L, R MR piwide, by
chemiédl.or phisitdlatapyedapokitiom 133 nPa to 6.7 kPa at a
tenperature of from5 to 80 0C, alternatively from
1.33 to 133 Pa at a tenperature of from20 to 60 0OC
EXAM®LESe distillation tenperature increases in the above
the pressure required for voJ atilization of,

n
[0049he8%9 Fellosving rxamplessge presenied o fupienillsugle faneomgosition and
methoa %ﬁé% sérﬁ \?ﬁ&lt%ﬁnﬁutta}’eph&eib o chﬁﬁd&eg%hlhﬁﬁngﬂié'ihventmn which
oes not co-distil
is delin@aigbm tas rf¢lémmg[c®a9m1 Lgtl@qgsvﬂ(qnwsp tmﬁmi @ll\PFI‘_éFmt‘ percentages
reportQ& ﬁrc‘t%@ f(g%hgg%g Wv&%?%h@ gggﬁgﬁld%%ﬁ ARG EARIA thAlerifls Frdre
mnpkbmdnaﬁmﬁtmmphat03|IyI)S|Iane can be treated with the
di i sobutyl al um num hydride followed by distillation of
t cti on m xture to renove the neopent asi | ane.
P“ﬁ°%$$@$§? , the tetrakls(trlha{OS|I )S|Iane can be
[0050] | Fzeten nw:kenr magnetic eemangs segHR Atkh off @eqpentast
comp&s‘?p&r&%&@ otdih& ﬁélh@% haaR VR @0D %HE'WH@;?&EH’B&@:{& The samples
enmove the neopentaSilane as it is fornmed, thus
(~0.2 mIr)lvmrz dizgolved im ¢ AumLefbenzshedgiaranddVR tibehaxing aodigmeter of 5
that can dimnish purity and yield. [0045] If desired,
mm. ThechroisekaVEbIe (DERsTRINIYe CHERRIEE ASGN SRt EParts per million

(ppm)ofn%gg{}gdggg%{tgﬁ I a | On_@éofurt her purified by at |east

one nore r exanpl e, the neopentasilane
is typically distilled at a tenperature of |ess than
100 C under reduced pressure. [0046] The conposition
Gas Chrompfeetpb¥dYlessi SRFEHPMERY cont ai ns neopent asi | ane in a

[0051?t Aty c%hﬂaheifts R hibpentdsilaRfEdrhSosittdns Wée igsiRaidsingh gas
ypically contains at |east 9396é#yé£ neopenta3|lane
chromyieeraphe-aioss SRGWHRHW(CWTW}’S o0 £98 shromptograph, equipped

with agbﬁa @51 0 Yox( WZM§ iREHE SRS 5995 Wi‘as@%ele!%ﬁve Detector
ota wel g t he conposition. [0047] The nethod of

Quadﬁipﬁleﬂfdﬁ%}iectrﬁﬁﬂﬁrl @veprtatperatire eap holdag 358 fdrahining, increased to
hi gh purity in
250 OC at a rate of 15° C/min., and held at 250 °C for 5 min.

[0052] Hexachlorodisilane, 99+%, was prepared and purified at Dow Corning Corporation
as a by-product in the preparation of trichlorosilane from gaseous HCI and silicon.

[0053] 1,4-Diazabicyclo[2.2.2]octane, 98%, was obtained from Aldrich (Milwaukee, WI)
and used as received.

[0054] Diisobutylaluminum hydride, reagent grade, was obtained from Aldrich

(Milwaukee, WI), and degassed under vacuum for 30 min. prior to use.

Example 1
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high yield. Inportantly, the neopentasilane can be
readily and efficiently renoved fromthe reaction
worRoososs29y distillation. This separation m ni PERES2007@19165

occurrence of unwanted side reactions that dimnish

purity and yield. Also, the neopentasilane is free of

sol vent, which can be deleterious in certain

applications, especially in the electronics field.

Further, the nmethod can be carried out economcally

with a stoichionetric armount, (or only slight excess of

di i sobut yl al um num hydri de. gtl| further, the nethod
[0055]c aA sadutbradfM23 g ofl 1gbdirealsicydlofZehRfoatne in @gﬁ mL of diethyl ether was

0048 neo i of .t.he sen
aadea FpETEY i 23] SBHaL) 56 prout o b o BHERERD pasp L ovo-
neck r6findbdtksin Mlask R idh stirfiggf I'Ifhﬁ'ﬁmx&tte Rvas alleinketl €@ staad hmdrsmrbed
carbide, and silicon nitride, by chem cal or physica

overnighp dnridg yduéh lime 2 IEMME@I[X@@M glherm@ctﬂm W@S/\hwged at 60 °C under a
pressu?é( 8P lZ"efsa a9 h%gﬁsstg%%&edl ffg oﬁ{e %ﬁ&ﬁ%ﬁrﬁ}l asba white powder.

conmposition an I nv
29s;j m At GEOMSara B3R &ﬁ!r%ea%é 1|d€ht’it5'rlﬁ thdBrodavent i on,
which is delineated in the follow ng clains. Unless
ot herw se noted, all parts and percentages reported in
Exam\&rlé & exanpl es are by weight. The follow ng nmethods and
terials were enployed in the exanpl es: Proton NWR
[0056]Sp écsalatigrnobdP3 Br(69dmmob) af detrakds(tréchlerosideldsilane én 21.8 mL of

re
siscpfFsbe Il MG RE RO 1 FRIBOSLS OB P
diisobutydalsmimire hydride i ari¢hlesk Hask asohtestich that the tenpekature of the
benzene-dg in an NVR tube having a diameter of 5

mm
nnxwrm@nerm lé%ﬂ th%‘h 09 PCy Alierthe _asldlrleﬁ gras cqmpietesfhe éBééWﬁ? was stirred
for 1 bl i s, AR Rt iRt ope T ARl pressure of 1.3 Pa
and thSpetitile tenpyndnfiaide cBIIiecued tifp @ kel tsapo f Thcopelehsedée tantained 0.81 g

o RSB LT et el @41%»2@9%53@@@3@%@%@%@ 075 556
ot B A el PR 1L 8| 0 o

Sel ective Detector Cpadrupole Mass Spectroneter. Oven

Examf)l%rgJerature was held at 35 0OC for 4 min., increased to

[0057] Diisobutylaluminum hydride (43.2 mL, 242 mmol) was added under dry nitrogen to
9.93 grams (17.5 mmol) of tetrakis(trichlorosilyl)silane in a 250 milliliter Schlenk flask at a
rate such that the temperature of the mixture remained less than 60 OC. After the addition
was complete, the mixture was stirred for 1 h at room temperature. The mixture was then
heated at 500 C under a pressure of 1.3 Pa and the volatile components were collected in a

cold trap. The condensate contained 1.9 g (93% w/w) of neopentasilane, 5% of other silanes,

and 2% w/w of hydrocarbons, as determined GC-MS and 1H NMR.

Example 4
[0058] Diisobutylaluminum hydride (550 g, 3.90 mol) was added under dry nitrogen to 160
grams (0.283 mol) of tetrakis(trichlorosilyl)silane in a two liter four-neck flask equipped

with a mechanical stirrer, at a rate such that the temperature of the mixture remained less than

55 OC. After the addition was complete, the mixture was stirred for 2 h at room temperature.
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250 0C at a rate of 15 Cmn., and held at 250 OC for

5 mn. [0052] Hexachl orodisilane, 99+% was prepared
wa@paspsn3es i ed at Dow Corni ng Corporation as a PCT/US2007/019165

by-product in the preparation of trichlorosilane from

gaseous HC and silicon. [0053]

1, 4-Di azabi cycl o[ 2. 2. 2] oct ane, 98% was obtai ned from

Al drich (M|l waukee, W) and used as received. [0054]

Di i sobutyl al um nurn hydride, reagent grade, was

obt ai ned from Al drich (M Iwgukee, W), and degassed
under vacuum for 30 mn. prior to use.

The mu@mS@Wai tistilled 208 3C gndér YacHugi (&2%?@}/@% 2 rz}%%tdgﬁél ation

spparaty o e 1 ¢S T pRECR BB oppaind o
more tiles #o $6@irTA tatataT1k gaﬁmadpmmntamﬁf | ask, with stirring.

m xture S a o an .undi st . .
[0059] o RIemegRET ISR AR 1B 0 %p%c?c&eiﬁ‘%?%ﬁumﬁ witha
thermo?% 1 RadRsichBabad ard SQ&gQQIHBﬂBﬁwallslﬂhﬂen rcelundin, indeRdry
7 hours to give 118

mtrogeneﬂﬂlaklesptmhlng WSS Idll%ﬂufg IdeWétl’é%ﬂ‘g Haskat 6?) ofidimder vacgum (~6.6
kPa). %%(R dgf'g ?gszafer@és\/ ([%6%8 ?n{'&l%gg%‘g\tf%rgﬁdsg?ﬁgé%% Mlgkf(oghglged
dlstlllaﬂHH Itoddced l@gi& %lﬁfﬁg}f pattly 39'D$%))ﬂe))§¢dtmkane NIFINBIR(409fMHz,

di 1| Sopr opyl benzene was adde
CoDe, B, Q10 (HSSB3RBIOH) O 401Gty Del arnCFay Ty |2 FRCHS): 320-

Schl enk fl ere the
3.70 (e Bt 46016 SHERRc PISE FRSTRMEED 7 TEp A D, Shere t
multlpfl? e Lu%rhe\fﬁ)%dggmiﬁse §1H§efnt Xehiple®; MemuSiplet: edccfm)pleﬂ, dnd br,

0Om tenperat ure. The fi Xture was then hete aé
broadeGedinThe camppaenss phthefcompesitignarrte idratifigd by (Fe-Mass pectrometry

conpanents were colle din a ld. tra
The pusiy @ theg0mRasHIN W@%cag ‘giteﬂ “E%‘&gﬁg ergRd THMMR spectrum as
silane, 0.61 g (41% w w) of
Showmgﬁﬁgggigpylbenzene and 0.07 g (5% ww) of other
silanes, as determ ned GC-Ms and H NMR Exanple 3
[ 0057] Di i sobutyl al um num hydride (43.2 ni, 242 mol)
was added under dry nitrogen to 9.93 grans (17.5 mol)
of tetrakis(trichlorosilyl)silane in a 250 mlliliter
Schlenk flask at a rate such that the tenperature of

the m xture renmnined | ess than 60 0C. After the
addi ti on




was conplete, the mxture was stirred for 1 h at room
tenperature. The m xture was then heated at 50 C under
wa2psesses e of 1.3 Pa and the volatile conmponePCHUSENE019165

collected in a cold trap. The condensate contained 1.9
g (93% w w) of neopentasilane, 5% of other sil anes,

and 2% w w of hydrocarbons, as determ ned GC-MS and H
NVR. Exanple 4 [0058] Diisobutylal um num hydri de (550
g, 3.90 nol) was added under,dry nitrogen to 160 grans
(0.283 nol) of tetrakis(tri cﬁl orosilyl)silane in a two

IJter f our - neck flask equi pped with a chani cal
sfirref, |mt a rateJucPBthat tHe te@perhture of the
m'xtu.re @mai ned | ess tthan 55 0nC. Aftef the addition
was. @fmplgte, the Bxt @e was sBirr& forg2 h at room
tuﬁ)@r ﬁe_.The m Xguré&was disTill&d a ?O O0C under
Va@lﬂ’f :§ Pa) us:pngua short wat hwali stidl ation
afgaal usqto produc;e 4 g of ngopeRsk asi Igane. The
prieced| n @procedur@v\a&repeat e@ fom te tines to
ojt ai n[ a Potal of ZX0 ¢g3of neopEntashl amed [0059] The
nqopenf asf’l ane was wl actd in a 500- ¢ | 4cdketed flask
edui pped with a thernocouple, magnetic $tgr bar, and
5-Istagge O dershaw distillation colum, udrgler dry
nijfeggogen. The neopent asil ane was distill by heating
tré.'.’f'gaslq\at 67 C Lmdergvacuum(ffG @de)c_;_z After 15 g
of| Si & i | Gabe was ogl | t hgs recgl ver gwas changed
ar%cgptltﬁu,ed di StH\?'Itat prod é&?@ of hi gh
pdfg t Bl (97.3% neop(Erf\aSN | ane. ) 45 Mz, C D,
d)[& O|108(¢, (H3 %)3% H2CH3 B 0.8 ,
1.3 & CH), 2.125(s,SPhCH3), 5. 20?«3 %(c s|-
3.1 (%, 3.89 (g, (H3 Si)3 SiMveH2 )), 7. 1& (m Ar H),
where the nultiplicities are defined as f8l [ ows: s,
sijnglet; t, triplet; m nultiplet; c, cq ex; and br,
bridgneds The conpgnents of thes con,p\osngon wer e
i dEBtE i ech by GC- MeRs SpectrorreEiy ‘.;Fhe BRrity of the
co%o&itlt&,n was cal Ful afed usi n@ t heSi ntlegrat ed HNMWR
> SPeEtEUmas shown i¢ Table 1. Takle ISRellaive Area
5 ReJ2tP ye Wbl es Rel afii ve2vei ght &) %B(wW/|VE Conponent
= Prigtons (¥nt egratlo‘ﬁ) of Conponént of Cdrgonent” of
Coprpongnt Neopent asi |l ane Si H3 42.74 42. 14£1% = 3. 56
3.p6 x|152.57 543.40/559.36 x 100 = (I\/W[Eg’ﬁg 57) =
543.40{97.1 — E H
S = o % 2
=8 =i < B
SE| & % Zm % % |s g8
G Q S oo = = = g
S B o 5 3
=2 < =
2 S &
< 2w
< b ﬁ"i
" - 23
I & £ o8 |BE
e = S @ &) A X
ot /2] o Gt
W g8 ©
F 8
P ¥ g 5
e 5 B =T |& 2
w| 89 g8 ¢ & 8 &7 &
5| B8 EE S92 5,9 98 %
8| B0 #HE2 ! 82 885! Y& &
2l 8 s aegmE E2B oBle 28
£l 25 2283485 ZESCSE L

5



O her Silanes Neonet hyl pentasilane Si CH3 0.14 0.14/3
=0.047 0.047 x 166.57 7.77/559.36x 100 = 1.4 (MM
wQae®ssFe28- 7. 77 s inH 2n+2 Si-H 43.56-42. 74- 0. B&T/BS2002119165

= 0.31/(2n+2) (0.31/2n) x 30n 4.65/559.36 x 100 = 0.8
(MM 30n) 0.31 = 4.65 Hydrocarbons Tol uene CH3 0. 04
0.04/3 =0.013 0.013 x 92.13 1.23/559.36 x 100 = 0.2
(MNV=92.13) = 1.23 *The factor "2n+2" was sinplified
to "2n" in the relative weight calculations for SinH2n
+2 Qi H2n+2- The esti mated error in 5 corresponding
val ues of %{ww for these conponents is 0.2% That

That whkdhciB climetigd:ned is: 1. A conposition conprising: at
| east 93% (W' w) of neopentasilane; not greater than 5%
(ww) of other silanes; and not greater than 2% (ww)

1. Ac&ﬁpmg&pgﬁﬁ §ifig: 2. The conposi tion according to claim
wherein the conposition conprises at |east 97%

aﬂ@ﬁﬂt\W%W/N@dﬁfé}Wﬁ%ﬂtﬁfdﬁéﬁ 3. The conposition according
no{gre %%W%ﬁbfbth&%ﬂ%ﬁégo‘aﬁatl on conprises not

ter than 3% (W w) by other silanes. 4. The
not:mptssthancﬂ?/ éwé\@}@fhﬁgw@rhcprm m 1, wherein the
conmposition conprises not greater than 1% (ww) by
hydrocarbons. 5. A method of preparing a conposition
2. cBhpcompogtioeependiagite clain 1t Whersn ted-omapgsitios aegnprisey at least
in ahalod|S|Iane having the fornmul a
97%(‘%%5{%)%%%“% 'Xis -d or -Br, with a tertiary
am ne catalyst to produce a f| r st m xture conprisi ng a
trakis(t.rihal osilyl e _an
§ gmgy )3

Ll
€ FIMRPSL 8n accor tlaim 1 herdi thé composmon comprises not greater

than 3% (w/w) by other silanes.

4. The composition according to claim 1, wherein the composition comprises not greater

than 1% (w/w) by hydrocarbons.

5. A method of preparing a composition comprising neopentasilane, the method
comprising:

(i) treating a hexabalodisilane having the formula X3SiSiX3 wherein X is —Cl or -Br,
with a tertiary amine catalyst to produce a first mixture comprising a tetrakis(trihalosilyl)-
silane and a silicon tetrahalide;

(ii) separating the tetrakis(trihalosilyl)silane and the silicon tetrahalide;

(iii) treating the separated tetrakis(trihalosilyl)silane with diisobutylaluminum hydride to
produce a second mixture comprising neopentasilane; and

(iv) distilling the second mixture to remove the neopentasilane.
6. The method according to claim 5, wherein the hexahalodisilane is hexachlorodisilane.

7. The method according to claim 5, wherein the tertiary amine catalyst is 1,4-
diazabicyclo[2.2.2]octane.
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according to claim5, wherein step (iii) and step (iv)
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simultaneously.

11. The method of claim 5, wherein the mole ratio of the diisobutylaluminum hydride to
the tetrakis(trihalosilyl)silane is from 12 to 14.



