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(54) Title: HETEROCYCLIC SUBSTITUTED METALLOCENE COMPOUNDS FOR OLEFIN POLYMERIZATION

(57) Abstract: This invention relates to metallocene compounds rep-
resented by formula (I): (I) Where in M is a group 3, 4, 5 or 6 transi-
tion metal atom, or a lanthanide metal atom, or actinide metal atom;
E is an indenyl ligand that is substituted in any position of the indenyl
ligand with at least one aromatic heterocyclic substitutent or pseu-
doaromatic heterocyclic substituent that is bonded to the indenyl ring
through a nitrogen or phosphorous ring heteroatom, and additionally,
E may be substituted with 0, 1, 2, 3,4, 5 or 6 R groups, where each R
is, independently, a hydrocarbyl, substituted hydrocarbyl, halocarbyl,
substituted halocarbyl, silylcarbyl, substituted silylcarbyl, germylcar-
byl, or substituted germylcarbyl substituent, and optionally, two or
more adjacent R substituents may join together to form a substituted
or unsubstituted, saturated, partially unsaturated, or aromatic cyclic or
polycyclic substituent; A is a substituted or unsubstituted cyclopen-
Struct o ! T tadienyl ligand, a substituted or unsubstituted heterocyclopentadienyl
ructural Representation of bis-(2-(pyrrol-1-yl)indenyl)zirconium dichloride (13)
from X-ray crystaliography. ligand, a substituted or unsubstituted indenyl ligand, a substituted or
unsubstituted heteroindenyl ligand, a substituted or unsubstituted flu-
orenyl ligand, a substituted or unsubstituted heterofluorenyl ligand, or other mono-anionic ligand, or A may, independently, be defined
as E; Y is an optional bridging group that is bonded to E and A, and is present when y is one and absent when y is zero; y is zero or
one; X are, independently, univalent anionic ligands, or both X are joined and bound to the metal atom to form a metallocycle ring,
or both X join to form a chelating ligand, a diene ligand, or an alkylidene ligand; and provided that when A is independently defined
as E, and y is one, and Y is bonded to the one position of each indenyl ligand, and per indenyl ligand there is only one aromatic het-
erocyclic substitutent or pseudoaromatic heterocyclic substituent that is bonded to the indenyl ligand, such substituent being bonded
to the 4-position of the indenyl ligand, then such substituent is not an unsubstituted or hydrocarbyl substituted pyrrol-1-yl substituent
including ring-fused hydrocarbyl substituted pyrrol-1-yl substituents such as indol-1-yl, isoindol-2-yl, carbazol-9-yl, 2,3,4,9-tetrahy-
drocarbazol-9-yl, and 1,2,3,4-tetrahydrocyclopenta[b]indol-4-yl. This invention further relates to a catalyst system comprised of the
above metallocenes combined with an activator, and to a process to polymerize unsaturated monomers using such catalyst system.
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