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Our research program is focused on designing nénalaeagents and catalysts for applications in
asymmetric synthesis. The targets have structueatufes that are expected to provide
complementary reactivity and/or improvements irresiselectivity over known reagents, but have
been difficult or impractical to make in the pa®ur intention is to develop viable routes to these
materials to allow their systematic evaluation aglysts. To this end, we have developed a route to
benzannulated\-heterocyclic carbene (NHC) ligands asiifi derived from phenanthrolines and
similar to the Grubbs compleX? but in which the positions of the stereogenic eentvere switched
to influence more directly the chiral environmeetinthe metal.

More recently, we have devised asymmetric synthes€s-symmetric pyrroloimidazol(in)ylidene
NHCs of type5,® which also have proximal chiral centers (C5) imireg. This development is
significant for several reasons: (1) There is & lat previous examples of these reagents because
they are challenging to prepare, as illustratedbge's 8-step synthesis of the related compd@.ihd
(2) As nucleophilic catalysts, will lead to different products over common reagénand7” due to
electronic difference$® (3) The use ofC;-symmetric "Grubbs-like" NHCs (e.g. i®" and 4%) in
enantioselective transition-metal-catalyzed reastias increasing. (4) Most current versions of
NHCs 5 have N-t-Bu groups, B, Ph tBu/ Bu Ph
Because9 forms a "Frustrated” Py
Lewis Pair (FLP) with B(GFs)s CN\,‘NQ ON\/NQ “N‘R @N”
that activates small moleculg$ Tr/ p o, RuL! \C' t Cu
such as ki° bulky derivatives of ) o F’Cysph o PCVsph
5 are excellent chiral NHCs 101 (r=ph, Fo) 2 3 (R= e Pr.B) 4
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investigate in this young field of ~C1 X\FN\ Qﬁ M =\
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need for precious metal catalystss & N2 6 (X = O, CHy, CH,0) 5 8 o
in the future'®
We are also currently developing an enantioseleaiynthesis of planar chiral aminoferrocenes of
type 11 in which nitrogen is directly attached to the op#ntadienyl (Cp) ring. This class of
compounds is not easily accessible so there has lkittde in-depth exploration of enantiopure
aminoferrocene ligands. Our unique approach to their preparation starth wiminoferrocenes,
whose complexes with BE (10) undergo enantioselective lithiation—electroplojleench on the Cp
ring to give products of considerable structuraledsity. This ~BFs . E

1. RLi/ L*,
method, under patent protection in the U.S. andaGan has=~ " 7:30(:*40@ @‘/NM%
yielded aminoferrocenes with unusual substitutiattgsns, sucl@ 2E,78C —n &>
as aminophosphindd. (E = PR).***3 10 (R) or (S)-11
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