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Introduction

Perfluorinated boranes are an important c¢lass of Lewis acids that
act as catalysts and co-catalysts for a mumber of organic
transformations and polymerization reactions!!!  Their efficacy
stems from not only their high Lewls acidity, but also the fact that
anions derived from them are extiraordinarily weakly coordinating and
poorly reducing,

Figure 1. Bifimectional perfluorinated borares

Perflucroaryl diberanes! ? | possessing borane centers in
geographic proximity, are a subclass of this family of compounds that
are in theory capable of chelating neutral and anionic bases, although
only the latter are commonly obzerved to be chelated by both centers.
We have prepared examples of this clase of chelating diboranes
exemplified by diborane I®! and diborole IL!™! The synthetic routes
developed to these perfluoroaryl diboranes and others will be
reviewead briefly. While we were initially inferested in preparing
contventional fluoroaryl borane and borate initiators from these
gpecies,'®) recently, it was discovered that these compounds are
effective initiators of isobutylene polymerization in the presence of
enmyl-X initiatorst®! and even i aqueous suspension medial®!
Theas atriliing observations have lad us to examine the chemistry of I
and IT in detail with respect to their reactivity with both standard and
protic Lewis bases,

Results and discussion

The combination of I or Il with camyl chloride or cumyl
methoxide iz an effective catalyst initiator system for the
polymerization of isobutens in apolar media such az hexanes
producing hich MW polymer with high conversion. The chelating
nature of the diboranes is critical, as monoborane analogs such as
B(CsFs): donot initiate polymerization. The mechanism of initiation
appears to involve abstraction of CI or OMe™ to form a chelated 2T
anionic borate az a weally coordinating anion capable of maintaining
polymerization propagation.

Agpects of the talll will focus on the mechanism of the initiation
process viamodel studies on the Lewis bage coordination chemistry of
theze bifunctional Lewiz acids While there iz litely a
therm odynamic impetis to coordinate in the “inner poclcet™ (Flgure 2,
theze studies reveal that “outer” coordination modes are preferrad
kinetically, The use of Lewis bases with warious steric properties
gerve to highlight the factors that influence the mode of coordination
to thess bifunctional Lewis acids and illaminate the nature of the
initiation process.  For
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Figure 2. Coordination faces in bifunctional perfluorinated
boranes,

example, in I, coordination to both inner and outer borane faces iz
obzerved, depending on the properties of the Lewia base, while initial
coordination in IT invariably occurs on the outer faces of the diborole
frameworle, Nonethelezs, anionic bases are readily chelated by both
I and II, and the mechanizm of incorporation of the X base from the
outer face to the inner pocliet is dizcussed, as well as the relevance of
thiz process to effective polymerization nitiation,

While diborane/cumyl-Z initiation is quite effactive, adventitions
proton sources nead to be removed in order to probe this nitiator
ayatermn withowt interference.  Swrprizingly, it was found that when
isobutylene iz suspended in aqueous media comprized of concentrated
galt golutions, addition of T or II results in efficient production of
polymer with reasonable conversions,  Again, use of monofinctional
boranes sch as B(CeFs): or other itiators smach as [PhaCT [B(CeFs)a]”
under these conditions did not lead to polymer formation, suggesting
that the presence of two cooperating borane centers iz critical. The
nature of the initiating species here iz as yet mnlnown, bt we
apeculate that a pu-OH, species such az that shown in Figure 3 may be
implicated.  Such a species would be expectad to be a strong
Bronsted acid, capable of initiating isobutene polymerization,
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Figure 3. Bridging water adduct of I

Efforts to detect such a species viastoichimetric reactions of both
I and II suggest that theae spacias are indeed powerfial Bronsted acids.
For exarnple, while treatment of I with an excess of HoO leads to
atable solutions of the hydroxide chelated anion of the hydronim ion,
{[CeFa-1,2-B(CFa) 1 (u-CH) 3 [(H,CH, H], use of one equivalent of HyO
leads to rapid BE-C bond cleavage to give the products (CsFs),BCOH
and [(CFsBCgF4H., These obgervations suggest that IIT is acidic
enough to protonate not only excess watar, but alzo the relatively non-
maclaophilic B-C bonds of the diborane,

While III and apecies lilce it have not been directly detected,
afforts to do a0 include careful stoichiometic reactions of T and I with
H.O and MeOH; thiz chemistry will be diseuszed.  Alternate routes
inclade the protonation of the anions §[CgFs- 1,2-B{C:Fsa(1L-OR) 3 C]
(R = H, Me) with strong acids such as [B{CeFs)a][(BLO),HM or
[BiCeFs1a][HaCCs MesHa ) 1®1 These studies have led to stuchural
characterization of excellent models for III, albeit thoze that do not
initiate izobutylene polymerization.
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