PROCESS FOR ASSEMBLY OF POSS MONOVERS Cross- Ref erence

to Rel ated Applications and Patents This application
w@bk@bmse7pF i ority fromU. S. Provisional Patent PCT/US2006/008262

Application Serial No. 60/659,722 Filed March 7 ,

2005. Field of the Invention This invention relates

generally_ to a rocess for enhancin roperti es of
Pinct | on PROCESHEORARSEMBLYPF Foss UANSHIERS:

pol ymeri c and bi ol ogi cal products. BACKGRQJNDO: THE
I NVENTI ON Nanostructured chem cals are best

exenpl i fCrabshReférenceliaRelated ApplicationBanchPdterits
A igoneric Silsesqui oxanes (POSS) and Pol yhedr al

a imgbﬁcaﬁoh' AahRsplidtiRronPORS. PrsvisiBharPatet prlecatlon Serial
hybri d . organi c-inofrganic) conpositions in which

No. téb?e%‘tﬁgf@kd%&%hﬁ kZ% %r amework is primarily

ri'se i norgani c S|I|con oxygen bonds. The
exterior of the nanostructure is covered by both

reactive and nonreactd.v ionalities (R),

whi ch ensure conpati B:l'ﬂ%t fr@l?&"?’&f‘%f‘ab. [i ty of t he

nangostructure with organic nononers and poly

Thelduds Mnﬁpﬂéﬁ‘%‘?%ﬁéﬂﬁf?’é‘y t9rR) PreGasS: 6§ e(gyhancmg the properties of

nanostructured chem cals are discussed in detail in
fundlichalized . PRSS rBordrpets JoaridcaspSratieat .intio polyasic, @@, biological

bot h of which are expressly incorporated herein by
protigdter ence in their entirety.

BACKGROUND OF THE INVENTION
Nanostructured chemicals are best exemplified by those based on low-cost

Polyhedral Oligomeric Silsesquioxanes (POSS) and Polyhedral Oligomeric Silicates
(POS). POSS systems contain hybrid (i.e. organic-inorganic) compositions in which
the internal cage like framework is primarily comprised of inorganic silicon-oxygen
bonds. The exterior of the nanostructure is covered by both reactive and
nonreactive organic functionalities (R), which ensure compatibility and tailorability of
the nanostructure with organic monomers and polymers. These and other
properties and features of nanostructured chemicals are discussed in detail in U.S.

Pat. Nos. 5,412,053 and U.S. Pat. No. 5,484,867, both of which are expressly

incorporated herein by reference in their entirety.

Current engineering practices produce functionalized POSS molecules in high
yield but certain microelectronic, medical, and biological applications require higher
purity or chemical functionalities that are not readily or economically produced using

the prior art. Prior art methods include the use of hydroxide base, anionic salts, and
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Current engi neering practices produce functionalized
PGSS nol ecules in high yield but certain
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require higher purity or chemical functionalities that
are not readily or economcally produced usi ng t he
prior art. Prior art nethods include the use

protlbmrd)xataalstmmtheaaﬂaambiy 9&4IRQSS arges AN thad f@nctlonallzatlon (see
catalysts in the assenbly of POSS cages and their

Us Pargiii Apgliéamtni Oos( SES/68/6,802t end APHISE:3LS,0antlodS Patent Nos.
09/ 631 92 and 10/186,31 8, and US Patent Nos.

6,77%72210'67 ﬁé@ 86365828016 apA638Rb, 163yNd VBhR9&hd&s)approaches are

n ese approaches’ are known to be generally

ef fective, th t r Crafindsai

o, 81 br Gondia S %éérgairﬂﬁ’égﬁﬂtﬁgﬁ’ Rith “pfeftc acids and
sel f - condensat | n of P es d T

hydrgidg daseszean plse b’égggﬁ Hhsafid ?P@%Sénﬁ vidual cages
Such resins are not deS|rabIe in n1croe|ectron|cs

into tilighogiricat BOSEe ¢hgal caipningaredns (Figyre Hoi r Sychy@sifisare not
is nolecularly inprecise. Furthernore, the dispersion

desiedblé live ni€IB8 leudtoniad, ddolagidalk blemedmha?@pilcmiorrezy awi thair structure is
pol yners is therrmdynam cally governed by the free

mol&ﬁﬁér‘gl/m%remsé' POrBENAGIOthd Bispardibh 6PHle PUSS nadlecwestand their

group and ability of the reactive groups on the
t f
oo R BT B LR o
ter m t i C Dg) * oS

m'X'ﬂgggﬂlliPtPé‘v G AT 1 patie Ueh o e %@6@%%”@5 gRiljty of the

t he correspondin |str|but|on of oligomers is 1.
reaciive sgrqupsionythe H%&ﬁ eageite reaet Pninterashaith mimef%énd surfaces

prior art methods of POSS cage assenbly and
gredtysintanabs 16d favoribks snthalpic (aiAPterch while dssegirapiditegn (AS) for
POSS is highly favorable when the cage size is monoscopic and the corresponding

distribution of oligomers is 1.0.

Consequently a need exists for improvement upon the prior art methods of
POSS cage assembly and functionalized monomers. An improved process yielding,

higher purity, and molecularly precise POSS systems is described.

SUMMARY OF THE INVENTION
The present invention provides an improved synthesis process for polyhedral
oligomeric silsesquioxanes which produces rapidly, in high yield, low resin content,
and solvent free, monomer products suitable for use in polymerization, grafting and
alloying applications. The synthesis process uses phosphazene superbases in
reaction with silane coupling agents of the formula R'SiX; to form POSS cages

functionalized with silanols of the formula types [(R'SiO4.5)7(HOSIO 5)1lss,
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hi gher purity, and nolecularly precise POSS systens is
descri bed. SUMVARY OF THE | NVENTI ON The present
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pol yhedral oligoneric silsesquioxanes whi ch produces
rapidly, in high yield, lowresin content, and sol vent

d ' . :
(R SOS RaFRISIO Mgk o R i ﬁﬁﬁ@wé ep};{h?éz;ggg:osloosm
osphazene supe
The' Eﬁyﬁﬁtﬁhﬁéé’ﬁ%&’éﬁﬁﬁémg J6agkan of Phasphaan superbases in
R1Si X3 to form POSS cages functionglized with silanols
reagion; wihsilpne|ceupling agpniRIS tbe. tspe £Xa foBn polyfunctional POSS

8, [ (RLSi O . 5)6(R1Hos|o) 281 [(RLSi O 1.S) 2(RIHOS Q)

caged GunétidRaliged with) 4RRLGERISS ) 0B] the Themaknt fipeks [(R2SIO; 5) Is6,
process can al so |nvolve the reaction of phosphazene

f
(FRoDR IOt TS O T N il ©

the t or m pol cti1ona
functlonalized with R2 groups of the formula types

[E%lgrrg\te@) ﬁﬂl{% gbﬁgrg rrlgallsgég d&érﬁég rgag\ ewﬁ%ﬁi@S silanols
of i a0l S TfRe E@ﬁﬁb@ R ) RS 9 RHOSIO el
. _(HOSO)2]8[R18| O. d RLHCSI O
[(R %vs ﬁﬁ‘ Hhe’i"&)g ntetherpresencepbasdape mgpbmagemfoftme formula
gor mil a RZR3RASI X,, RZR3Si X2, or R2Si X3 for sufficient

RCRh8IX, R Fh&Dgr ok ENBXadbr suifigiardrttma il the peedmme wharselvent and
the elimnation of HX occurs and renders a

supenhasbumiceriechal elIRGBSOM 00 FEX ocdurk ked :férn@@k@a[rﬁ&wéf’ﬁhalénal POSS
)8(R2 RBR4SIG)] 9, [((R 1SiO. 5)8)2(R2 R3SI 2
monomer of the formula [(R'SiO; 5)s(R? R®R*SiO)]5e, [((R S|O1,5)8)2(F{2 R s|02)]z17,
[((R"SIO+ 5)e)s(RSiOg)lszs, [(R'SI01.5)e(R'SI01)(RPR°R*SiO)z]5 10,
[(R'SIO1.5)s(R'SiO1)2(RZR°SIO)]50, [(R'SiO1 5)s(R"HOSIO1)1(R?R®SIO)]ss,
[(R'SIO1.5)e(R"(R?R°R*Si0)Si04)(R?R°SIO)]50, [(R'SIO1.5)4(R" (RPR°R*Si0)SiO1)a]s 10,
[(F{1Si01_5)7(R28i01_5)1]28, respectively. The resulting monomer is essentially free of
impurities and has controllable properties through selection of composition, R
groups, and nanostructure size and topology. Highly purified nanostructured POSS
monomers are desirable as they exhibit improved filtration capability, reduced

contamination and viscosity, more reliable polymerization, lower cost and waste

reduction over impure systems.

A preferred process involves the reaction of POSS silanols of the formula
[(R'S04.6)(HOSIO1 6)1l5s, [(R'SiOx5)6(R'HOSION)slzs,  [(R'SIO1 5)a(R'HOSIO: )sls7
with a silane coupling agent of the formula, R?R°R*SiX, R®RSiX, R2SiXs in the

presence of a solvent and superbase.
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[((R1SiO. 5)8)3(R2Si08)]25 [(R 1SiG. 5)6(RLSi O)

2(R2R3R4SIi 0) 2] Sio, [(R 1SiO . 5)6(RLSi O)
WQRBRESITR) ] S9, [(R 1Si O . 5)6(RLHOSI O )i (R 2R3BUSNP6/008262

8, [(R 1Si O 1.5)6(RL(R2R3R4SI O) Si O 1) (R2R3Si O] S9,

[(R 1Si OLs) 4(RVR 2R3R4Si O)SiO ) 3]Zi O [(R

1S3 .5)7(R2S i] 8 ' | Th |
m)lnorrer) |g eBiBiﬁﬁ%%IS&FHP!EES %%%fﬁﬁﬁ@yeﬁégsﬁatsl "

controllable properties through selection of

ﬁ ogy th{S #Qﬁqgaﬂé n B the GG Hﬁur e?@@%‘%ﬂg rocess;

GITET ed NanostT ue
are desirable as they exhibit inproved filtration

ca N reduc nt am.nat i,on Vi Scosi t

PTG b Auriei 3 BraiRapY ShoBPheeric Sld bastl dha
reduction over inpure systens. A preferred process

i nvolves the reaction of POSS silanols, of the rmul a

| (RIGES Shows, e AbCtTe Giyihg CamPoLRI SYRNSSHERRRIARPIe 5.
)2]8, [(R1SIG. 54(RIHOSIG )3]7 with a sil ane

coupling agent of the fornula, R2R3R4S X, R2R3Si X2
DERNEION OF EQRUUA BEPRESENTATHONS-EOR NANOSTRUCTURES
superbase BRI EF DESCRI PTION OF THE DRAWNGS FIG 1

<148 e SRRSO uler o e, Pl B ANA Composions e
foncﬁv&ﬁéi{cﬁﬁefﬂn BT e conping epresrie bty Feﬁsﬁaq@?%%' * Riigomeric
DEFI NI TI ON OF FORMULA REPRESENTATI ONS F |
Silsppmdermuc tRRES)Rid Priyhedid daligeroeric ﬁd@ﬁéﬂ #RASH ganppuctures is

i nvention's chem cal conpositions the foll ow ng
madiefi nition for fornula representations of Pol yhedral
A igoneric

Polysilsesquioxanes are materials represented by the formula [RSIO,g].
where « represents molar degree of polymerization and R = represents organic
substituent (H, siloxy, cyclic or linear aliphatic or aromatic groups that may
additionally contain reactive functionalities such as alcohols, esters, amines,
ketones, olefins, ethers or halides or which may contain fluorinated groups).
Polysilsesquioxanes may be either homoleptic or heteroleptic. Homolepﬁc systems
contain only one type of R group while heteroleptic systems contain more than one

type of R group.
POSS and POS nanostructure compositions are represented by the formula:

[(RSiO4 5)nlx4 for homoleptic compositions

[(RSIO4 5)n(R'SiO1 5)mlx# for heteroleptic compositions (where R # R')
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Si | sesqui oxane (POSS) and Pol yhedral digoneric
Silicate (POS) nanostructures is nade.
wei0ge9d73esqui oxanes are material s represent edP@lUS1906/008262
formula [RSIOL ].. where represents nol ar degree of
pol ymerization and R = represents organi c substituent
(H siloxy, cyclic or linear aliphatic or aromatic

RS@p@péRXS@ (;)a&md@r tfuppenalizednbeterclpptic qoppositions (where R

functionalities such as al cohols, esters, am nes,

arou S8 pRUESIEoL G R ITBR PeL os or i ch

be either honol eptl c or heteroleptic. Honol eptic

AR R AAR RO 8RRl BE cBioS BERYB A 4 Sinlyteg but i not
group. PCSS and PCS nanostr cture co tions ar .
Ilmlt%ﬁpe@é-ht@& 5; t|1h@"fQ¥iqﬁJI @R [(fm@if g‘)%%ﬂ #%C@itate (OCOR), acid

honol eptic conpositions [(RSI O] hSl QL. 5) for
(OC@H)eesieep(OGOBamumoxnder(@QHheimma M l(sasyzmate (NCO), and R.
1-5)11 (RXSIO 1 0)nl # or functionaiized heteroleptic

conposition

The TR b A0, PEEBT B e oty g o hgsifor” The symbol
def

indicafes B the SAMESHTNR (00RP 3 PERPRILLSgrecd g SyRiho # reférs to the
(OCOR), acid (OCOH), ester (OCOR), peroxide (OOR),

numaet od iNRM Rtorsscgaained (WHDN, thendarostiumUksy niJdies value for # is
and n refer to the stoichionetry of the conposition.

usuallyahs e bf miwirires fanges typicalynfporsi 1 too24 hadms ranges typically
nanostructure and the synbol # refers to the

from 1 to 12. It should be noted that ># is not to be confused as a multiplier for

determining stoichiometry, as it merely describes the overall nanostructural

characteristics of the system (aka cage size).

DETAILED DESCRIPTION OF THE INVENTION
The present invention teaches an improved method of synthesis for POSS
nanostructured chemicals vyielding a higher purity and lower cost product than

previously described.

The key feature of the invention is the use of phosphazene superbases to
catalyze the assembly of POSS cages. A range of phosphazenes are applicable and
include polyphosphazenes which vary in molecular weight and composition.
Phosphazene oligomers and molecules are preferentially utilized and in particular P
1 type P(NtBu)(NHg)s, P2 type (H2N)sP=N-P(NH)s, P3 type (HzN)sP=N-P(NHz)-
N=P(NH,)s, P4 type (HaN)sP=N-P(NH2)s=N-P(NH2)s-N=P(NHz)s. The basicity of
phosphazene superbases increase with increasing number of phosphorous atoms

and this provides a valuable tool in the utility of this reagent. The preferred
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ranges typically from1 to62. It should be noted that

# is not to be confused as a multiplier for

determ ning stoichionetry, as it nerely describes
concentzation afasiparbase ueldtivehter Aisilanpkis @snﬂﬂ’l %@L&y@stt@@?ul range
(aka cage size). DETAI LED DESCRI PTI ON OF THE | NVENTI ON
includ&s opmesieNntioi viept on t eaches an i nproved net hod of
synthesis for POSS nanostructured chem cals yielding a
hi gher purity and | ower cost product than previously

Gen%ﬁ‘ﬁrbé@ﬁs vﬂ?%méyﬂww%mwrowﬁas on is the use
uperbases to catalyze the assenbly of
POSS cages. A range of phosphazenes are applicable
i 3 isdypisel with ehemioalsecegsesinow gre & nh'ﬁ]b% @f é{ﬁ”abbs that can
wei ght and conpositi on. Phosphazene oligoners and
be useldetlcentral ¢her pdrity e seleatiViyy, utaté | aedl mechanism of any process.
particular P 1 type P(NtBu)(NHa)3, P2 type

Vanél\lli':r&%\'}'\rlﬁl_gu)eg\‘it NH@)pﬁocéEs i Rele(thid N2 piidWd?ity, and composition of

the %zﬁ'gd%@gtﬂ}'ég (cN'é'?a éNé%bﬁ - lebIiba: m@ﬂ%d&aéh@'dshé @ff catalyst

Zene super ase i ncrease Wi th increasi ng nunb

or cpg@tgﬂé?{?%lfe? sg%noc{rﬁpg&?/gétggﬁﬁ%&%@gﬁ? Rinkfd Uik ﬁwér&%'dynamlc
meahs | &) $omENINGG 106 (NS meFTART! 1#dn G0t HodUGESisgrigution are

mol %to 10 nol % GCeneral Process Variabl es .
also Apphinctablseofthe Atader thateare impact product quality and economics.

Example 1.

Synthesis of [(isobutylSiO1.5)7(methacrylpropyiSiO1.0)1]ss:

[(isobutylSiO1 5)4(isobutyl(OH)SiO1.0)3ls7 (688 g, 0.87 mole) was dissolved in THF

followed by addition of methacrylpropyltrimethoxysilane (204 g, 0.87 mole) and the
solution was cooled to 5°C. Phosphazene superbase (FW 234.32, 15.72 mmol) was
then added and the mixture stirred at room temperature for 3 days. The solution was
then quenched with acetic acid (1.5g). Then 1 liter of methanol was added and the
mixture was stirred and filtered. The solid was dried to render pure white product in

75% vield.
Example 2.

Synthesis of [(EtSiO1_5)7(glycidalSiO1.0)1]5s:

[(EtSiO1 5)4(Et(OH)SiO1.0)3ls7 (50 g, 84 mmole) was dissolved in methanol
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As is typical with chem cal processes there are a

nunber of variables that can be used to control the
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process. Variables influencing the process include the

size, polydispersity, and conposition of the

ol B e S AP 3R 8 AL Bl ana

d.cosol vents. Additi onal ly, k| netic and
the %&ep%ﬁm—mfde%é%% CotPhaesmhagene syperhasey(iv@s4s32, 15.72 mmol)

nmechani sm rate, and product distribution are also
waskihewnaddeyl andfthehml)ttmmdetlrrérbn‘orcardayspaicFQr Phleicolution was then
qual ity and econom cs. Exanple 1. Synthesis of

queltnﬂnecbtéml‘l)éic@ltu@acmb0877(nﬁl@)t fileeed) M@P&xﬂlaﬁle@ renQMad]arRi dned to render
[(isobutyl SiQ 5) 4(i sobutyl (

a so@d87rH@éc99d § Wi %BlvVlﬁmd (2 W&n&’ﬁa@@jb%ﬁ%r 415 g of

met hacryl pr opy tr| met oxy

pur@\ﬂﬂné g?ocﬁ% é{v\?g%zv%@ cool ed to 5C Phosphazene

super base 15.72 mmol ) was then added and
the m xture stirred at roomtenperature for 3 days.
$3ol ution was then quenched with acetic acid ( 1
Exa"b‘g Then 1 liter of nethanol was added and the
m xture was stirred and filtered. The solid was dried
to render_pure white product in 75%yield. Exanple 2.
Synthesis of [(F1SIO] Gyistay osw(@aqaslﬂal OBs:. 0)1 18
[(EtSiO' B5)4(Et(OH)SIG .0)3]7 (50 g, 84 mmle) was

EtSi@f C)b/lgrsggbmgg_mmé %‘:?Pgmﬁ?% g@@ ﬁsgglved in, methanol

followe(cji by addition of exo-norbornenylethyltrimethoxysilane (4.84 g, 20 mmole) and
the solution was cooled to 5°C. Phosphazene superbase was then added and the
mixture stirred for 2 days at 5°C. The solution was then quenched with acetic acid
(87mg) filtered, and volatiles removed, washed with additional methanol and dried to

render a white product.
Example 4.

Synthesis of [(CyclohexylSiO1,5)7(aminoethylaminpropylSiO1 .0)lss:
[(CyclohexylSiO1 .5)4(Cyclohexyl(OH)SiO1,0)3]s7 (10 g, 10.3 mmole) was dissolved

in THF followed by addition of 3-(N-aminoethyl)aminopropyltrimethoxysilane (2.32 g,
10.27 mmole) and phosphazene superbase (FW 234.32, 15.72 mmol) was then
added and the mixture stirred at room temperature. The solution was then quenched
with acetic acid methanol was added. The volatiles were removed and product

dried to render a pure white solid in 62% yield.
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gquenched with acetic acid (87ng) filtered, and

vol atiles renoved and dried to render a solid. The

solid was washed with methanol (1400 m) and dried to
Exampledr- 415 g of pure white product in 87%vyield.

Exanple 3. Synthesis of [(EtSI O

,5)7(ethyl norborneneSiG .0)1 Ja- [(EtSIG .5)4
Syntie<iSrdfJ(Fhenyl B80T, 5)2@ninopdopyiSio) .o¥adysti ssol ved in

nmet hanol followed by addition of

(PR BNEHRLASITED ISR B 5878 g ARE 1 tonane

super base was then added and the m xture stirred for 2

follcaregics b tadBitionTafe(2s@d, ut iromoljeB-atrtiroprgpyiirimethoxy sitanecamnd was then
acid (87nmg) filtered, and volatiles renoved, washed

stirrétitdt e &empéfatmﬁ RN hoogs. dAd:ﬁdnttmerwalsi%{ddedV\dmd ¢he solution
pr oduct . nple 4. Synthesis of [(Cyclohexyl Si O

was @geiég/'&hpgﬁé% %‘%@KH% pur@%\ilwltb sdilél@f(%%ﬂéld S:Nas

di ssolved in THF fol |l owed by addition of

Lo U LI i S o o
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various changes in the methods and apparatus disclosed herein may be made
without departing from the scope of the invention which is defined in the appended

claims.

What is claimed is:



with acetic acid nethanol was added. The volatiles
were removed and product dried to render a pure white
W lo6od7ms 62% yi el d. Exanpl e 5. Synthesis of PCT/US2006/008262
[ (Phenyl SiGQ .5)7(am noprogyl SiG .0)1 ] 8-
[ (Phenyl SiG .5)4(Phenyl(OHSIG .0)3] 7 (5.90,
6. 3nol ) was dissolved in toluene foll owed by addition

of (2.0g, 1lmmol) 3-ami néPeMYPtrimet hoxysilane and
was then stirred at roomtenperature for 12 hours.

Acetonjtrile . ; t '

a lng%%hava & aVPRRE JEReRiENiz08 FRO59 nBfigHRTs conefty the step
yield. Wiile certain representati ' LS

4ol cpelinio S15a8 5 04ANG S5 PV DBLER TR e i presence
the invention, it will be apparent to those skilled in

t Iod aasalventazind/aphosghazenegaerpasthe net hods and

apparat us di sclosed herein nay be made w t hout

departing fromthe scope of the invention which is

defhien etbthod tdfeclaippeln delerelnaities supetiasesiscseleated from the group
is:CLAIMS 1. A nethod for preparing functionalized

PSR STRIRGTEYFS! , FETIFS, SinddP4 fypespramsphiazerest i ng a sil ane
coupl i ng agent having the fornula RS X in the presence
of a solvent and a phosphazene superbase. 2. The

?Bfﬁé)?rhé%ﬁo&'o?ic'@iﬂw 1 VIRERIIM o MSctaiePer Bitdeentssiabastupting agents
romthe group consisting of P 1, P2, P3, and P4 type

fnhézrféﬁggé%ge% qrgfg?@%eglﬁh&%a%eﬁ I8 InobiRERLN a

ane coupling agents

The method of claim 1, wherein a mixture of different superbases are utilized

as homogeneous catalysts or coreagents.
The method of claim 1, wherein a mixture of different solvents is utilized.

The method of claim 1, wherein a continuous process rendering
functionalized POSS monomers is utilized using the superbase as a

heterogeneous catalyst or coreagent.

A method for preparing functionalized POSS monomers compyrising the step
of silating a POSS silanol with a silane coupling agent having a formula
selected from the group consisting of RSi Xs, R'R? Si Xz, and R'R?R® Si X, in

the presence of a solvent and a phosphazene superbase.

The method of claim 7, wherein the superbase is selected from the group

consisting of P1, P2, P3, and P4 type phosphazenes.

The method of claim 7, wherein a mixture of different POSS silanols and

silane coupling agents are silated.
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are reacted to prepare the functionalized PCSS
mononers. 4. The nmethod of claiml1l, wherein a m xture

w@Roodiodd7e¥ ent superbases are utilized as honmogRCIEUS06/008262

catal ysts or coreagents. 510 The nmethod of claiml1,
wherein a m xture of different solvents is utilized.
6. The nethod of claim1, mherelqaa ?OhtthOUﬁ? [.OCLSS wilived
r heanéthgdfafriainbhawheerin poBBtuis iHdiHerart SYPPrRargy are “Utilize
usi ng the superbase as a heterogeneous catal yst or
Cas Geagfigoneous Satalysisdricoreqgesisr i ng functional i zed
POSS nononers conprising the step of silating a POSS
silanol with a silane coupling agent having a fornul a
ig’h@%@%&r&'ﬁlélh‘ﬁ? gl Rgeire ameixtire g differ&st sotgentrigatilizied.

, RIRZR3 Si X, in the presence of a solvent and
a phosphazene superbase. 8. The nethod of claim?7,

' 8htirfibds sikibh ®rocensgds utilized using
consi ﬁ%hﬁ@ofﬁ%%%%@frém%band P4 typeI pﬁ)osphazenes
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