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. Table 1. Gel Permeation Chromatography Data (vs Polystyrene) in
Receied Narember 30, 2005 Dichloromethane for Homopolymers of
Revised Manuscript Receed January 13, 2006 8-Methyl-3-phenylcyclopropene (A) and

3-(2-Methoxyethyl)-3-methylcyclopropene (C)

Living ring-opening metathesis polymerization (ROMP) isa 7 o = yield
powerful method of synthesizing a variety of polymers and block ~(j)a (M) M/IP  Mo(theoryf Mpn(found) PDI (%)
copolymers with precise molecular weights, low polydispersities, A 70 9110 8890 150 97
and unique properti€’s® In many cases, polymers prepared 2 A 76 9900 8210 <1.05 95
via living ROMP are derived from bicycloheptenes or bicyclo- 3 A 100 13000 11900 <1.05 94
octenes® 20 Interest in ROMP of monocyclic olefins is a 1 C 100 11200 8990 <1.05 90
consequence of the possibility of preparing block copolymers 4 c 100 11200 9930 <1.05 92
with elastomeric propertie®-23 However, lack of diversity of aSee eq 1 for definitionst = [Mo(NAr)(O-t-Bu),CH].CeHa (4) (Ar =
monocyclic substrates suitable for living ROMP has limited the CZ,G—diisopropyIphenyI)‘? Equivalents of monomer per equivalent of initiator.
progress in this field*25 To the best of our knowledge, Number-average molecular weight on the basis of M/I.
cyclobutenes are the only monocyclic olefins that have been
polymerized successfully in a living manner via ROKP0
despite arguments that 3-, 4-, and 8-membered monocyclic
olefins are good prospects for living ROMM particular, there
is no mention of ROMP of cyclopropenes in the literature. The
closest example is a report by Risse and co-workers, who
observed ring-opened polymers of cyclopropenes as a side
product when cyclopropenes were treated with Pd(Il) com-
plexes3!

Since some monosubstituted cyclopropenes are reported to
be unstable at room temperatdfaye chose 3,3-disubstituted
cyclopropenes as substrates for ROMP. An additional advantage
is that when 3,3-disubstituted cyclopropenes are opened to yield
a new alkylidene, that alkylidene is similar to the relatively

stable neopentylidene or neophylidene initiators of the type Mo- regions showing initiation upon addition of 10 equivAfto initiators

(NAN(CHR)(OR); (Scheme 1j* We report here the living  1'3) 5 (), and3 (c). Chemical shifts of initiators in ppm (when visible)
ROMP of substituted cyclopropenes using high oxidation state are labeled.

molybdenum Mo(NAr)(CHR(OR); initiators.

ROMP of 3-methyl-3-phenylcyclopropendin tetrahydro- of equivalents of monomer employed (up to 100 equiv), as
furan at room temperature using the initiattby®, or 3 (Scheme determined by GPC vs polystyrene standards.
1) produced ROMP polymers in 997% yield. In a typical A proton NMR experiment in whiclA (8 equiv) was added
polymerization, solutions of the monomer were added in one to 3 (6H, = 11.26 ppm) showed that initiation was virtually
portion to a stirred THF solution of the initiator. After 1 h, the complete £99%) to yield a propagating species in which the
reactions were quenched through addition of excess benzaldeH, resonance is found at 11.35 ppm (Figure 1). A similar
hyde, which is known to react in a Wittig-like manner to yield resonance for the propagating alkylidene was detected upon
benzylidene-capped polymers. The polymers were precipitatedaddition of 10 equiv oA to 2, but was not completely resolved
through addition of methanol to the reaction mixture. Proton in the case of3, since the propagating alkylidene resonance
NMR spectra of the polymers showed tha®9% trans double (11.35 ppm) and the initiator's Hresonance (11.41 ppm)
bonds were present, while carbon NMR spectra revealed thatoverlapped in the proton NMR spectrum. In contrast, addition
the polymers are not highly tactic. All polymers revealed a of 10 equiv ofA to initiator 1 (6H, = 12.16 ppm) in GDg
unimodal peak in gel permeation chromatography (GPC) studies,gave multiple alkylidene resonances (11.96 ppm major) for
and the PDI (polydispersity index) was found to be low as one oligomeric insertion products with incomplete initiation§0%),
would predict on the basis of a living polymerization, with the as determined by the proton NMR spectrum. Poor initiation may
exception of polymer obtained using initiatbr(Table 1); the be the reason why poligo prepared using initiatot showed
reasons for the higher PDI when initiatbis employed are not  a higher PDI (1.50) than that prepared using initia@end3
yet known. The calculated number-average molecular weights (Table 1).
(Mp) (as determined by GPC vs polystyrene standards) for the A Grubbs-type Ru initiator, (HMes)(PCy)CI,RUCHGHs
samples were comparable with the theoretical molecular weights(HzIMes = 1,3-dimesitylimidazolidine), also was examined as
(Table 1). The molecular weights of p@yprepared usin@ an initiator for polymerization ofA. The initial benzylidene
and3 as initiators showed a linear dependence vs the numberspecies (K at 19.09 ppm) was consumed to the extent of 54%
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Figure 1. H NMR (500 MHz, GDs, 23 °C) spectra of alkylidene
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Table 2. Gel Permeation Chromatography Data (vs Polystyrene) in
Dichloromethane for Block Copolymers Consisting of
3-Methyl-3-phenylcyclopropene (A), Dicarbomethoxynorbornadiene
(B), 3-(2-Methoxyethyl)-3-methylcyclopropene (C), and
Methyltetracyclododecene (D)
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Further studies of ROMP of cyclopropene derivatives are in (35) DSC scans were performed at a rate ofGImin. The first and

progress.
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