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Conference Reports
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The Gth Symposium on Cationic Polymerizastion and Re-
lnted Processes was held in Ghent, Belgium from August 30
to September 2, 1883, in the Faculty of Sciences of the Uni-
versity of Ghent; Professor Eric Goothals was the Chairman
and Dr. Etienne Schachi the Secretary. A total of 16 invited
lectures were presented and 35 coniributed shorier com-
munications were given. Many important problems of cation.
e reactions and polymerizations were discussed, and many
advances were reported.

Probably the single most important problem is the control
of cationic polymerization which ullimately leads to living
cationic polymerization. The demonsirations of clearcul
examples of living cationic polymerization have long been
elusive because of the [ntrinsic instability of carbocalionic
species, Higashimura and his group have found that HI/L.
as initiating systems are effective examples of living paly-
merzation of isohutylvinyl ether when the polymerization is
carried out at -15°C and in nhexane. The polymers formed
undér “peeudoliving” condilions are nearly monodisperse
(Mw/Mn = 1.1) and have Mn in direct relation o monomer
conversion and fnilistor used, Under optimal conditions
living polymer svstems were also found where p-melhoxy.
styrene and N-vinylcarbozoles were used & the monomers
and HIfl: as the initiating system. These Hving polymer
systems could be used for the preparation of block copoly-
mers and functional polvmers.

d. P. Kennedy described new lelechelic prepolymers and
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networks therefrom. These cationic inifer systems have
recently been explomed further; they were verv effective for
the controlled synthesis of various linear and star shaped
telechelic polymers. Polyisobutylene based polyurethanes
have been synihesized and new polyurethane nelworks
were prepared using three and higher star polyisobutylene
polyols with diisocyanates.

Progress has also been made in the synthesiz of polysty.
rene/polyischutylene block copolymers Lo oblain polysty-
e polyisobutvlene tri- or penta block polymers.

A new technigue for the palymerization of Bobutylene
was discoversd which invelves what Kennedy calls “quasifiv-
Ing™ eationie polymerization. It involves the constant “starve
feeding” of the polymerizdng system with the monomer with
TiCL; ax the coinitiator and cumylchlonde as the initiator,

Structures and reactivitics in ving opening and vinyl cationic
pelymerization were discussed by St, Penczek In the opening
lecture, It was shown in the polymerization of 1,3 dioxolane
or 1. 3-dioxepane that the active species exist in dynamic
equilibrium and only the oxonium lon contribules to the
chain growth. Abo in cationic f-lactone polymerizations, the

-

oxonium ion and not the zeylivm (—C=0) Ton conlribules Lo
the polymerization. Penczek also showed that, in the for.
mally called “pseudocationic™ polymerization no propa-
gation of the ester species has been demonstrated but only
in the ioaized form.

As mentioned by Conrad Schuerch, polyssccharides can be
preparcd by cationic ring opening polymerization of bicvelic
acefals and protecied sugar dervatives, The polymers, when
deprotected can be used & model polvsaccharides (o inves.
tigate enzyme, antibody and lectin reactions, and to investi.
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gate the relation belwesn structure, conformation, and
physieal or physiological properties, Triflic anhydride, dlvir
triflate and trityl perchlorate at room temperature and below
have been the best initistors. Sumitomo studied polymer
ization of the racemic mixture of the individual enantdomers
of beyelle sectals, particulardy 6 8dioxableyclo[3.2.1] oc-
tane and their 4-bromo derivatives, as Smple models for the
synthesis of dextran, a naturally cccurring (1-6) linked
polysaccharide. Living eatlonie polymerization for the prep-
antion of block copolymen was demonstrated by wsing
Nasrtisrybutyl aziridine [Coethals, Van de Velde).

The finst dqf of the sympodlum was sctually devoled to
carbocation polymerization: It introduced such subjects m
functionslized oligo: snd polytobutyienes (Cherndame).
cationic polymerization of pentamethylstyrene (Bywater),
the determination of the propagation rate conlent of the
cationic mmm of alkenes (Plesch), new facts aboul
the polymerization of isobutylene with Lewis acids (Marek),
cationic polymerization of tetramethylindene (Sanchez) and
detalled obsrvations on the inifer technique and equilibria
in catlonie polymerization (Pask),

The recent understanding of the p mechanm
in catlonle viayl polymerization (Heublein), led to novel ap-
proaches toward the controlled cationic polymer synihetis
(Wondracoek),

Radiation initiation, both by high energy or by photolni-
tiation played a substantial part of this symposium., Cationic
polvmerization and grafting initisted by high energy radis.
tion (Stanneit) plays an Imporianl role. New sspects of
the mechaniims of pholoinitisted cationic polymericion
{hdlﬁlh}.mtmpmlnlhﬂpntmm
itators for cationle polymerization (Crivello), and new
photopolyvmenzation catalyels for epoxides (Hayvase) were
alio prddeated.

Thermally induced cationlc inktlators for cationic polymer-
izations (Crivello) and latent catalyes for thermally induced
cationic polymerization (Pappas) were an Imporiant part of
this symposium,

rimtion involving carbomations was discussed by
Césca with the polymerimtion of iobutvlene with conju-
fated dicnes; block copolymerization of styrene and o-meth-
yvlatyrene in liquid sulfur dioxide (Gomes), cationic polys
merizations and electrophilic reactions promoted by metal
mlts of sirong acids (Gandini), kinetics of cationic oligomer-
izatlon of styrene using poly(styrenesullonic acid) resin s
catalyst (Showan Chen) and the cationic cyclocodimerization
of 1 Q-Hﬂp-ﬂnﬁphm;rljpmm (MNishimura) were also

Kew Intﬁp.lia. catlonlc rearrangement reactions have been
discovered and were presented in this symposium:
it somerization via oalum ioa intermediates (Tirrell) and
2 S-polyictrahydrofurane divls via cationle imnsformation of
fully epoxidiard 1.4-polybutadicnr (Smith),

Cationic ring-opening polymerization played an imporiant
role st the Gth Cationke Symposium, ¥ imporiant
was the discunion of the ¢ffect of ring size and substitution
on the cationle lsctam polyvmerization (Sebendi), and the

stabllity of active centens of cationic polymerizalion o
heterccyclics (Ponomarenka),

Numerous aspects of homopolymerization of heterocyelle
were discussed: The catlonle ring-opening polymerzation
with dioxolsne salts {Jedlinaki), the cationic polymerzatior
of plro-arthoeiter (Matyjaazewski), the menicition ol
cis- and trans-2 4 -dime thyloxsey clobexane | }, the paly.
menization of recemic and optically sctive Zmethyloxelane
{Lebargne), and some new wouential copolymen by cationke
ring-opening polymerzation (Peroec),

Cationic polyvmerization of cvdic sorlahi were prescoted
by a number of suthon: Steric contral in the citionbe Ang:
opening polymerization of cyclic scetals (Sumitomo), infly-
ence of the medium on the polvmenmtion of cvdic sortali
{Rozenberg); the initiation of the mtion of 1,3
dioxolane by 2.4.5-trisubstituted 1 -2yliam slis
{Luksareryvk), and the epecially good work of the wquen-
tial polymerization of eyelic ethers and seetals {Kubla).

Cyelic cooligomerization was observed during the polymer-
tzation of chloromethyloxepane (Teiuka), and sponlaneous
copolymerization to form cyelic oligomen of N-alkylazie
idines and (Hactones (Bouquet).

Variows olher cationle rngopening polymenzation wepe
presenied: Some new mpects of cationic polymerization of
cyclosiloxanes (Sauvet), the role of hydrogen bonding In
the ring-opening cationle polymerizstion (Chojnowskl), the
ring-opraing oligomerization of oxiranes by fatty alcohols
(Sebag) and the cationic polymerization of N4ertiarvbutyl-
2 phenyl-aziridine (LeMoigne).

Polymen of tetrahydrofuran were the subject of & number
of papen: New routes o telechelic and multifanctionally
terminsted polvmen by callonic dngopening polymeriza-
tion of tetrahydrofuran (Matsumoto), the synthesis of poly-
tetmbydrofuran  with positively charged functional end
proups (Tezuka), Elmtomeric lonents conteining poly(exy-
tetramethylene) wnits (Kobjiya) and tentatives to graft
polyvtetrshy drofuran onto poly(vinyl chloride) ( Franta),

The Eih Catlonie Symposium, attended by about 130
participants, was a great success. It was refreshing Lo se
thal younger scientbis plaved an important role. Much of
the overall colleglality and frendship was contributed by the
evening programs: on Tuesday evening a reception of the par.
ticipants at the medieval Town Hall of the City of Ghant by
the mayor, on Wednesday evening a harpsicord reciial at
the Bijloke Museum, and on Thursday the Symposium din.
ner at the Faculty Club “Het Pand”', The atmoaphere of the
diy of Ghent, the medieval capital of Flanders certalnly
contributed s gnificantly to the succeis of the Symposium,

The Tth Symposium on Cationle Polymerization and
Related Procewes will be beld August 12 1o August 15, 1985
in Jema, the German Democratic Republic. The Seklion
Chemle of the Univenity of Jena asshited by the lnstitote of
Macromolecular Chemistry, Prague (Caechoslovakis) will
jointly organize this Symposium with G. Heubldn snd M.
Marek i Co<halrmen,

The 8ih Symposium has been tentatively scheduled in the
Federal Republic of Germany.
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