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Ring closing metathesis employing organometallic
substrates and the templated synthesis of macrocycles

Olefin metathesis has been employed in the selec-
tive generation of a number of pyridine containing
macroheterocycles using multi-meric rigid pincer
platinum complexes as templates. The trispyridine
cycles have been used in host—guest chemistry for
the complexation of trimeric pincer species. As
well, details of the utility and generality of olefin
metathesis employing these organometallic sub-
strates are explored.
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Generation of trans-spanning diphosphine ligands
via alkene metathesis: Synthesis, structure, and
dynamic behavior of a missing link in a series of
square-planar platinum complexes

Complex 4b undergoes ring-closing alkene metathesis to give the 15-membered macrocycle 5b, the Z C=C
isomer of which is crystallographically characterized; hydrogenation yields 6b, for which NMR data show
the chloride ligand can pass through the macrocycle (AHT = 6.0 + 0.4 kcal mol~!, AS" = —13.9 + 2.6 eu).

= Fs @Fs =Fs
G v ¥ q
PhoP h\—PPnZ B php——Pt—pen, PhyP— P{——PPh,
S W N A K
b 5b (84%) 6b (39%)
Y V/ [{2) Grubbs' cat. (b) Ha Pd/C [AFF 6.0 keal mol ™, AS? -13.9 ey

Steven T. Diver

Journal of Molecular Catalysis A: Chemical 254
(2006) 29

Metal carbenes in enyne metathesis: Synthetic and
mechanistic studies

SO

%“+QN\

= D

Ru gen-2| R RuL,

R
=z + ?\: — = _\\_<R =
n

A N :

vinyl carbene

intermediates

\

from enyne metathesis

S
e O Q

Ru gen-2 = Grubbs' second generation carbene complex,
(HzIMes)(Cy3P)Cl,Ru=CHPh

doi:10.1016/S1381-1169(06)00898-3



Contents

vii

Yehia A. Ibrahim

Journal of Molecular Catalysis A: Chemical 254
(2006) 43

Application of ring closing metathesis in efficient
synthesis of macrocyclic crown compounds
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Olefin metathesis and isomerization: From undesired
side reactions to useful synthetic methodology
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Highly stereoselective synthesis of E-4-chlorostilbene
and its derivatives via tandem cross-metathesis
(or silylative coupling) and Hiyama coupling

Highly effective new tandem reactions: cross-metathesis—Hiyama coupling (CM-HC) and silylative cou-
pling—Hiyama coupling (SC-HC) lead to stereoselective synthesis of unsymmetrical stilbenoids.
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ROM-RCM of azabicycloheptene derivatives—
Study of products distribution by the substituent on
alkyne

When an azabicycloheptene derivative 1a was exposed to a catalytic amount of a ruthenium carbene complex 3,
indolizidine derivative 2a was obtained as a main product along with a fair amount of pyrrolizidine
derivative 4a. However, pyrrolizidine derivative 2¢ was obtained as a major product, when the reaction of 1c¢

was carried out under the same reaction conditions.
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Exploiting catalyst characteristics: A protocol for
increasing diastereoselectivity in a double ring-closing Slow catalyst reaction
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Unsymmetrical maleates from stereoselective
decomposition of diazoesters using Grubbs’ 2nd-
generation Ru carbene catalyst MeSN/_\NMeS
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Alkyne metathesis catalysts: Scope and future
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Ruthenium aryloxide catalysts: Synthesis and appli-
cations in ring-closing metathesis

Advances in design of ruthenium catalysts for olefin metathesis are described. Catalyst decomposition via
formation of chloride-bridged species is addressed by use of aryloxides as ‘pseudohalide’ ligands. The high
performance of the new catalysts in ring-closing metathesis is discussed, as well as unexpected advantages

associated with removal of spent catalyst following

reaction.
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The utility of Hoveyda-type catalysts in ADMET
chemistry: Sterics versus electronics

Exploration of the kinetic behavior of electronically
modified Hoveyda-type catalysts in ADMET poly-
merization at various temperatures. Not only com-
plexes bearing larger NHC ligands consistently
afford higher degrees of polymerization, but the
electronically modified catalysts tested exhibit the
fastest initial rates ever witnessed in ADMET chem-
istry.
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New tunable catalysts for olefin metathesis:
Controlling the initiation through electronic factors

Synthesis and screening of catalytic activity of two
novel ruthenium carbene complexes bearing sub-
stituents in 2-isopropoxybenzylidene ligand is
described. These catalysts constitute excellent tools
for RCM and enyne metathesis by combining high
stability with a possibility of their on-demand acti-
vation by heat and Brgnsted or Lewis acids.

MesN _  NMes
\K\Cl
«Rl']‘i
Cl I
/2N
0 N

Z =NEt,
activation by
strong acids
or by heat

Z =C(OH)Ph,
activation by
Lewis acids




Contents

Irfan Saeed, Masashi Shiotsuki, Toshio Masuda

Journal of Molecular Catalysis A: Chemical 254
(2006) 124

Nitrogen ligand-containing Rh catalysts for the
polymerization of substituted acetylenes

Rh complexes possessing a phenoxy-imine ligand (1
and 2), a B-diiminate ligand (3 and 4), and ammonia
ligands (5) were used as catalysts in the polymeriza-
tion of monosubstituted acetylenes (R-C=CH; 6a:
R = Ph, 6b: R = C(H,—m-NH,, 6¢: R = C(H,—p-
NH,, 6d: R = CHH,—p-SiMe;, 6e: R =
CH,CONH-n-CH, |, 6f: R = C007n-C6H“, 6g: R
= n-C,Hgy, 6h: R = SiMe,). All the catalysts (1-5)
were effective without any cocatalyst for the poly-
merization of monosubstituted acetylenes (6a—e)
and afforded polymers with high molecular weights
(M, =15,000-93,000) in moderate to high yields.
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Preparation and characterization of iminopyrrolyl
hafnium complexes as catalyst precursors for o-
olefin polymerization

We prepared amido, chloro, and benzyl hafnium
complexes bearing 2-(N-aryliminomethyl)pyrrolyl
ligands. The diamido and dichloro bis(iminopy-
rrolyl)hafnium complexes were found to become
active ethylene polymerization catalysts, when com-
bined with MMAO. The mono(iminopyrrolyl)hafni-
um tribenzyl complex, which was prepared by the
reaction of Hf(CH,Ph), with 1 equiv. of sterically
demanding iminopyrrolyl ligand, became a highly
active catalyst for 1-hexene polymerization, upon
activation with [Ph,C][B(CFy),].
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Experimental and DFT investigation of the 1-octene
metathesis reaction mechanism with the Grubbs 1
precatalyst

Using density functional theory (Accelrys DMol?
GGA-PWI1/DNP) and experimental techniques
(NMR and GC/MSD) the metathesis of 1-octene in
the presence of Grubbs 1 [RuCl,(PCys,),(=CHPh)]
is investigated. Grubbs 1 is an active metathesis pre-
catalyst yielding the kinetically favoured trans-7-
tetradecene as the major product. The rapid forma-
tion of the kinetically and thermodynamically
favoured heptylidene species is observed by NMR.
The dissociative metal carbene mechanism is sup-
ported.
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Recent mechanistic developments in atom transfer
radical polymerization

Recent mechanistic innovations concerning catalyst development in ATRP are discussed and include the
finer components of the ATRP equilibrium, concurrent reactions that may occur during ATRP and will affect
its efficiency, and novel methods for fine tuning catalyst systems to alleviate handling problems and enhance
efficiency.

kac
RX + Cu'X/L # cu™,/L + R® k)™M
deact
‘\“k[
|
R-R

Oxidized Agent Excess Reducing Agent

Ralf M. Peetz, Volker Sinnwell,
Emma Thorn-Csanyi

Journal of Molecular Catalysis A: Chemical 254
(2006) 165

In situ NMR investigations into the ADMET-reac-
tion of 1,4-diheptyloxy-2,5-divinylbenzene via a
Schrock-type molybdenum alkylidene complex

The acyclic diene metathesis (ADMET) polycondensation of 1,4-diheptyloxy-2,5-divinylbenzene
(DHepODVB) with the Shrock-type alkylidene complex Mo(NArMez)(CHCMe2Ph)(OCMe(CF3)2)2 was
investigated by means of in situ 'H/'3C NMR spectroscopy. At least four novel alkylidene species were
detected of which three species could be assigned to structures. These three structures show a Mo-coordination
from the oxygen of a heptyloxy side chain from the substrate resulting in stabilized intermediates.
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Photosensitive polynorbornene containing the ben-
zyl thiocyanate group—Synthesis and patterning

A new photosensitive polynorbornene containing
the benzyl thiocyanate group was synthesised by
ring opening metathesis polymerisation. Upon illu-
mination with UV-light, the benzyl thiocyanate
group undergoes a photoisomerisation to the benzyl
isothiocyanate group that can selectively bind
amines to form thiourea compounds. In combination
with lithographic techniques, this process was used
to obtain patterned polymer films.
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Qualitative FT-Raman investigation of the ring
opening metathesis polymerization of dicyclopenta-
diene

The qualitative analysis of the catalytic ring opening
metathesis polymerization reaction of dicyclopenta-
diene (DCPD) and its resulting polymers by means
of FT-Raman spectroscopy is described. The poly-
merization was conducted using WCl/Si(allyl), (1),
Grubbs’ first (2) and second (3) generation catalysts.
It was found that 1 has a prevailing cis selectivity
while 2 has a predominant trans-selectivity. Catalyst
3 exhibits a poor stereoselectivity.
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Synthesis and characterization of Ge- and Sn-con-
taining ADMET polymers

The catalytic activity of the electrochemically generated tungsten-based catalyst was tested in the acyclic
diene metathesis (ADMET) polymerization of Ge- and Sn-containing monomers. The WCl-e™-Al-CH,CI,
catalyst system produced various unsaturated polymers containing Ge and Sn with high trans content,
exhibiting similar stereochemical characteristics seen in the previous ADMET systems.
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Effect of phenoxy ligands on catalytic properties of
titanium half-sandwich complexes/MAO systems

Auxiliary phenoxy ligands of donor character in the
titanium half-sandwich complex/MAO systems, can
act as additional donor ligands in titanium active

CpTiCl(OC,H,X-p)/MAO catalytic system, where
X =NO,, Cl, H, CH3, t-C 4H9, OCH3 under atmos-
pheric pressure.

catalytic centers resulting in increasing the rate of
termination step in olefin and styrene polymeriza-

tion. Auxiliary phenoxy ligands of acceptor charac- X Yield s M./10°
ter in the titanium half-sandwich complex/MAO 2 °C g/mol
systems, enhances the rate of propagation steps in NO, 010 136 8.1
olefin and styrene polymerization processes result- o0 o0 37 FE
ing in high molecular weight ethylene and propy-
lene polymers and enable ethylene-high olefin and N 13 30 134
ethylene—styrene copolymers formation. Ethylene CH, 0.11 132 6.6
polymerization in the presence of the +-CyH, 0.09 127 9.2
OCH; 0.10 131 7.3
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Effect of aryloxide ligand in 1-hexene, styrene
polymerization catalyzed by nonbridged half-titanocenes
of the type, Cp'TiCl,(OAr) (Cp’ = C{Me,, BuCH,).
Structural analyses for Cp*TiC12(0—2,6—’Bu2C6H3)
and Cp“TiCl,(0-2,6-Pr,-4-BuCH,)

Various half-titanocenes of the type, CpTiCl,(OAr)
(Cp’ = Cp", BuC{H,; Ar = 2,6-Me,C(H;, 24,6
Me,C(H,, 2,6-Pr,CiH;, 2,6-Pry-4-BuCH,, 2,6-
’Bu2C6H3, 2,6—’Bu2—4—MeC6H2), were prepared, and
structures for Cp'TiCl,(0-2,6-"Pr,-4-BuC,H,) (4),
Cp*TiC12(0—2,6—‘Bu2C6H3) (5) were determined.
Cp'TiCl,(2,6-Pr,C¢H,) (3) and 4 possessed unique
Ti—O-C bond angles (173.0-174.6°), and exhibited
notable catalytic activities for 1-hexene polymeriza-
tion. The aryloxide ligand affected the activity
for syndiospecific styrene polymerization;
(‘BuC,H,)TiCl,(0-2,6-Pr,-4-BuCH,) showed the
highest activity.
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