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Conference Report

International Symposium
on “New Polymers”

Yoshiki Chujo® and Otto Vogl®

2 Depariment of Synthetic Chemistry,
Kyoto University, Sakyo-ku,

Kyolo 608-01. Japan

Y Polytechnic University,

Six MetroTech Center,

Brooklyn, NY 11201

On November 30 and December [, 1991, a Inderaational
Syeposium sponsoned by IUFAC was held at the Miyako Hotel in
Kyoto, Japan: it was entitled “New Polymers.” It was organiced to
hanor Professor Takeo Ssepusa on the occasion of his retirement.
The chuirman of the organizing commitice wus T, Higaxhirmsr,
Kyoto Universaty, who was sssisted by Y. Chajo, Kyodo University.
and the chaimuan of the local comminiee. Y. Lmanishi, Koyastin
University, The meeting brought together about 210 participants,
130 from Japan, Two plensry and 15 mvited lochores wers
preseated and X7 papers were prescaled in poster form

The meeting was opened with a plenary lecture by Walier Heie,
He presemted his work on “Rodlike Polymers: A Challenge o
Polymer Symhesi=” Aromatic AB-palyesters can be oblained as
soluble materials if bolh mosoner units are statistically mooo-
subwststuted: lyotropic bebavior is found o high concentrations. Ia
the wiscosity muleculur weight relationship the exponent for
aromatic polyesters is hvwer than |, indicating ilexibility in amo-
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matic polyesters. Sl macromelecules are differemiased fron
rodlike macromobecnles. Foe example, polymens of norhamene a
sifl due 1o restrictive  conformations) chanpes, bt polyi]
phenylene) s roditke, W, Heite lso discussed ihe prepasation «
palyiphenylene vinylene) and poly{phenyvicne ethinybenc) as well ¢
polyi phenylene ) by palladiom catalyzsd svmbesix, I was found ih
potyiphenyl: .4 phenylenci is a thenmotropic. polymer and polyil.:
pamudingum) salts are pew classes of rodlike palyications)

The plenary lecture by Takeo Sscgusa on “OvganicAnosgani
Polymer Hybeids™ was comthored by Y. Chujo, It dewcribed th
combination betwcen organic polymer and inorpanic substance
wihich has been a wseful approach in the developments of et
materiak desirnble  mechanical  properties;  So-calle
“eomposile matenals” represent a typical example in which a
im-rpuni.' substance such ax o metal oulde o carbonate jx disperse
In the manx of an orgonic pofyiner, New materals of anotbe
combination betasen organic polymer and lica gel were prepans
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Miyako Hotel, Kyoto, Japan

by blending them ot 2 molecalar level dispersion. These matenals
are tmnsparent glesses and are better called “hybrids™ These
hybrids were prepaned by the sol-pel reaction of letrethocy-silam,
the precursor of silica gel which is prepared by using a repeating
unit of the polvoxaroline. These polymers are transpanenl gliciss
and homogeneous, Calcimation of the transparent hybnd produces
another material of highly porous stlica pel with high surface area
of nearly 1000 square meters per gram dnd a pore siee deumicier
TANEEE betwaen 20 and 100 .rllu

Geeorpe Gl Moore fand Migoel A, Guenm) of 5t Paol, MN
described “Movel Perflooropolyethers by Direct Fluorination.™
Oligemeric and polymernic fuonnated polyethers have been of grest
inierest becuuse of their low emperature propertics and higher
thermal suhilities. Each of thess polymers a2 prepared by
oligomerization reactions. The divect Buorination of hvdrocarbon
palyether analogs has recently been investignted. Fleorination of
polyiethylene oxide) yvielded primarnly a white solid insolubde in all
liguids. Tt can be post Buoonzied o a material of high thermal
stahility. Onymethylene polymers and copoalyimens with ethylene
axide an fuorination gave oils with gliss trinsition wemperaures of

150°C, Polydioxolane. palydioxepane and polyiriosocane hive
alsg been Muorinnted 1o give both oils and gummy solids, The
fluorination of these molerials is extensive bul often not complete

Masaaski Yamuabe of Yokoham Japan presemted his work on “A
Chullenge to Novel Flooropolymers,™ Perfluorinaed vinyl cthers
are extremely versatile comonomess used for preparing functional
perfteoropolvmens, Tiw kexafluoropropylene oxade chemisry was
developed in the 1960s and opensd a way for the imdusirial
preparntion of paly fluorafvinyl ethers), The copolymerisation of
tetreflsoroethylene with various perflaonedviny] ethers) has also
been investigated and commercialized. New novel flusropolymers
based on perfluseo(vingd ethers) were also discussed. Carboxylatad
perfivoroivinyl ether can be copolymenaed with etraflsoroethylene
w0 give perfvormated ton-exchange membranes. Transparent
perflisompolymers were developed based on an extremely selective
eyclopolvmerization using specially designed difunciiona] periuono
monomers such a5 perflucronily]l vinyl ether. These  copoly-
merizations proceaded smoothly and cheanly with mdical instiators,
The polymers have cxccptionally high iranspasency and some
solubility, with pood chemical and similar electrical properties and
a very bow refractive index.

The “Functional Ligod Crystals:  Phase-Indection  and
Pholoreactivity™ was disconssed by Helmut Ringsdorf, Mainz,
Gernuny. Doping of discoid compounds contzining an electron nch
core, . triphenviene. wih electron  acceplors, g fTNino-
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fluorenone, leads 10 indection of leuid crystalline phases and
functionalived charge trupsfer complexes. The investigation of
photochermical reactions in’ synthetic organioed medin: has found
growing interest. Less amention has been paid o the influence of the
photoresciive event oa the structure of the: mediom, This con-
tribution dealy with the symbesis and properties of multifunctional
materiaks, confaimng hath photoreactive and sclf-tssembling umits.

Ermcst Marcchal, Pariz, France presenied his work on ihe
“Symthesis and  Chamcienzation of  Thermesmopic] Anylene
Famarates |—Block—Poly( Alkylene Fumnasates) " The presentation
tliscussed the crosslinking of mesomorphic polvmers with: special
comcern for lvatronic species and side chain thermotropac polymers,
mainly polysiloxanes, and & few main chain polyesters. Some main
chain thermotropec polyesters with fumane acid groups as ngd
wnits: were described. Particular emphasis was paid to the direct
polveondensation of the comesponding  difutictional oligemer,
interfacial polycondensation of an alphn. omega, dichlomearbonyl
oligoester, The polvmers obtained were primarily block copolvmers
with rigidl blocks and swine that exhibar nematic phases. Cenng of
the products wis carnied out either by photochemistry or by, radical
crosslinking.

Roland Rubner of Erlangen, Germany descnibed the “Dedicated
Palymers for Future Progresses in Microelecimmics™ Continions
mindalurizaton 0 micmelcetromics reguines advanced matermals and
processes, Novel anhydride-comaining filmionming polymers, which
spontancously react with bisamimoalkyl-siloxanes, were syothesized
foer the wse in photoinhographic processes. This allows the modeling
of phetoresist pattemns and thus enhuncement of prsctical resolution.
In addinnn, cfficient polymeric diclearics with insproved solwbality
in environmentally safe solvents were developed

Dotsi Y. Sogah of lthaca, NY descrnbed “Design, Synthesis,
Architecture Coptrol  and — Surfece - Activity of - Amphiphilic
Drapaline Polyimers,” Fluoropolymess re known o hive excellent
thermal, chemical redistance aml low cirface lension. Movel,
partinlly Huorinsed oxaeolines wene polymerized by living cationic
rimg opening pelvmeriention techaigues. These polvmers were able
o modify Nykon surfaces at a very low level of concentration
Waer soloble block copolvmers were preparcd by secuential
pddition of 2-methyl-2-oxazofine wnd the desired Auornaed
onnealine, The polymers form stable Langmuir-Blodgett mone- and

Registration
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mulfilayers 0 thin filin prepared by depositions of interest in
electronic applications,

Danicl J, Bruneile of Schenectady, NY described his work on
“Recent Advances in the Chemistry of Aromatic Cyelic Oligomen.”
Chermistry of cyclic oligomers hus recently developed into pew
procedures for the preparation of cychie oligomeris carbonales. These
were prepared by psendo-high  dilution.  Invdrolysiscondenanion
reaction of Bisphenol A-bischloroformate conveniently in 905
vicld. The cyclic oligomeric corboantes could be polvmerized in
solution or in the meht with a vanety of catalyats and high moloce
matcrials were obigined. Many tvpes of bisphenols costsining
variogs functional groups have also beem incorporated into cyvelic
olipomeric carbonates and then ring open polymenzed 1o high
malecular weight polvmen. Additional improvemnents could be made
by ab erosslinking of polycarbonates via incorporstion of small
amounts of bis<cychics or b) by incorporation of monomers which
leacl to semi-crysealline regimes in the polymens.

“Structure-Property  Relationships  in High  Performance
Thermoset-Thermoplastic Bleads™ was presented by P. T. MeGrail
of Cleveland, UK. Thermosetting resing are used for many appli-
cations including composites. molding compounds, high perfor-
mance adhesives and surface coatings. A wide variety of such
resims bas been meed. Blends of thermosets and thermoplastics moy
be prepancd by dissolving the thermoplastic in the thermoseiting
fewin precursars, with or without the use of 4 solvent. depending on
the choice of thermoplastic or the thermoset, Particulate mor-
phalogy can be determined. the type of morphology in the phase
sizes dependant on a nuinber of important parameters,

Eric 1. Gocthals, Ghent, Belgium presenied his work on “New
Block and Gralt Copolymers Based on Cationic Polymerizations”
The highly living character of a number of cationic ring opening
polymerizations has been used to symthesize new, well defined,
segmented  copolymers, This has been achicved by sequential
monomer additions, by grafting reactions, by macromonmer copoly-
merizations at well as by chain tramder to polymer, New examples of
such polymers are based on such well known mopomers as
tetrahydroforan, alkylexarolines. cyelic amines, cyelic acctali and
eyclic sulfides. Segmented copolymern contzining polvelectrolyte
scpmcnts and segmentied star copolymer s have been prepared,

A most interesting paper was presented by Henry L Hsich of
Bartlesville, Oklahomi. The paper was entithed “Water Soluble
Polymers for Hostile Envirosment Oil Recovery Applications™
Contrary 1o popular belief, petrolewin reservoirs are ol ender-
ground cavities comainiag lange peols of ofl. Rather. the oil is

trepped in wery small poses of rock. typically sandstonc
limestone, When a well is drilled into an odl-bearing formal
petrabeum fows 1o the wellbore under natural pressure exeno
water andior gas surrounding the oil. In some rescrvoirs., the o
also forced into the wellbore becanse of the release of natural

disolved in oil. Regardless of the source. the pressure is |
enough to overflow the sarface without an external energy sou
In some reservoirs however. the oil hus 1o be anificially Tified 1o
surface. In a typical reservoir. combined production by nat
foroes and water or gas injection is expected 1 total abow 17,
the onpginal oil in place. While water is effective in forcing the o
fBow to wellbore in 2 prodocing well, thene is a teadency 1o fol
the least resistant path and bypass regions containing high ame
of umswept oil. Water soluble polymens can be added 1o

injection waber to increase viscosity and. as a result. reducg
mobility. Polvacrylamides most frequently used in poly

flooding. hydrolyse at clevated temperatures producing carbo
lges in the polymer backbome. Copolymers prepuresd with van
ratios of acrylamide and N-vinyl-2-pyrrolidone, ested for
thermal stability, showed good resalts. Increasing demand

higher temperature revistance  for those polymens used n

looding is required and temperatures as high as 130°C are nos
One method that is now being exploped is in wite crosdinking
polymer solutions in oil bearing formations which can produce
ype materials "in place™ mt the dexined location.

Walter B, Hertler of Wilmington, Delaware described his w
on “Synthesis and Application of Acid-Labile Acnvlic Polyme
Ciroup transfer polymenization is a wseful process for the pre
rtion of acrylic polymens with well-defined architecture -
functionality. With functional monomers, such ns hydeoxyet
methacrylate or methacrylic acad. protection of the functional gr
is peoessary. Alpha- Alloxyalioy] esters of methacrylic acid, suck
tetrahydropyranyl methacrylate can be easily prepared. Methacry
acid with such vinyl ethers were found $o behave well in gno
transfer polymerization. These polymers ane wefial for doep 1
eicrolithopraphy’ becaine of the sensithvity of the tcirabydropyra
mcthacrylate unit to ultraviolet Tight which decomposes to 1o
hydropyrane and the polymecthacry lic acid wna.

Poster session, M. Raetzsch

Val 17 No. 5, POLYMER NEWS 2



Conference Report

Shodwei Inimsc of Tokyo, Japan preseated his work on “Precis
Conired of Polymenzation Reaction with MNew Catalysts.”™ In the
precise control of the polyvmerization, the reaction of the monomer
with a new catalyst in order 10 control the molecular weight of
polymens (formad in addition of nng opeaing polymerization), is
exsental 1o regulate the resctvity of the active species at the
polvmer prowing end. Some  methylporphyring are  excellent
imitiators for the living polymenzation of an anprecedently wide
vanety of mopotmers o give polymen with controlled molecular
weight. This is due 1o the sctivation of the monomer by the oot
dinathon of an organcaluminum compound such ax a Lewis acid. Ir
is cxacatial tho oo dincot reaction occurs bepween the Lewis acid
and the growing species. In this new system the porphyrin complex
modified with ditertiary buty Iiphenony - methy lalumimam was found
o be the best modifier for the high speed living polymenzation of
epodey and lactones.

David A Timell of Ambenst, Massachuictts presented his work
of "New Polymers From Arifical Genes™ The mdveni of
recombinant DINA technology has provided 2 basis for the devel-
opment of polymernic materials characterired by essentially absolute
uniformity of chain length, soquence and sereocheminry. Two
aspects of this chemistry were discussed: i) the preparation of
polypeptides comtaining unntieral amino scids, and i) the synthesis
of mopodisperse popelations. of helical polymers, The strmesy for
incorporating unaatural amino scids wses as a heat cell an sunotroph
incapable of synthesizing one of the twenty natural aming acids.
The host is transformed with & plosmid beaning an anifical gene
cocoding Lhe soquence of interest, with the amino acid o be
replaced, encoded in the normal fashion. The host is then grown on
a medium containing the ennatural amino acid i places of i
natwral anadogue. Using this strazegy. it wan possible to successiully
prepare polypeplides camying periodic selenomethionioe reddue
andd a broadiy based exploration of this prooess. Tt was also possible
to prepane monodisperse derivations of poly(ghmamic ackd) via
artificial coding scquences, fused o the Caerminus of a 26-
kilodabon fragmend of glitathione S-tramfermie. Comendon of
thewe polymers il poly(gamma-benryl-l-ghuiamate) and into
vrsenled surface layers i presently being studied.

“Oligomers of Stercorcgular Polymens™ was described by Otto
Vogl, Brooklyn, NY, in cooperation with Koichi Hatada, Charfes
M. Gamer, Christoph Kratky, William ), Simoasick Jr, snd Koichi
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Ute. Manv oligomers have been studied over the vears; i1
among them are low olipomen obtained by oligomenz.
methyl methacrylate ot low temperatures. Tertiaryburyl ma:
bromide as the mitiator gives alinist exchusively isotac
(mesthy] methacrylatel, while temarybutyl Fibium compley
icthylaluminum as the initiator, gives cwsentially sym
polymer: this has also been found for the oligomens. Som
oligomers were characterieed by 1H NMR spectrosco
selected olipomens which coald be orysallized by single
Xeray pnalvais,

An even botter example of the audices of oligomens
oltpomenzation of tihaloacetalilelydes, Muoeal, chlor) and
These oligomerizations were more. casily: controlled beca
iitiation could be camed oul above the ceiling temperat
subsequent oligomerization could be done by judicious
schadules. Some of the oligomens oaystallize emily anc
crystals coukd be prown. Oligomens of trnhaloacctaldehydes
cases up to the uadecamer were mvestigated by a combin
GC. capillary GC, NME spectroscopy, K+1DS muss spect
anl im over 10 caes by single erystal Xe-ray analysis, Some -
methads and combsnations of these methods alkowed o5 1o
bevond any doulbd the structure of individaal olipomsens &
albrohite configuration. Finally, the cooligomernization of cw
bromal provided additional and inderesting challenpes as
sicroochemistry and competitive reactivity of the monamer
varous condstions of cooligomerization were conoermed.

I askdition 1o abe invited ks, some of the posters pres
this confereoce o “XNew: Polymers™ showed resulis of o
inderest, OF pamicular mieres was the prosentation by €
Hawker of Queensland, Australia, entithed “Novel Macrome
Architestures. Wia the Convergent Cirowth  Approach.
preparation of highly branched polymers, with branches ab
every repeal uni, has been antil recontly, a noglecied sub
new family of macromolecules has been synthesized which
charmcterized by high degree of branching which originates
central poinl As a resul, the macromolecules appear o 3
spherical shape, fres of the son of chain entanplement whi
characiersiic of most other lugh polymer systems. The matun
monomer unit wed 1o comtiuct the macromalecules




significant role in determining the ultimate propenies of the
polymers. A vasiely of differsnt approaches was carried out in
attempts to design the propentics of the dendritic macromolocules.
Mot only traditional denadrific macromolecules were wed for the
placemem of funciiomal group sand manomer units al the periphery
of the macromolecules. but akeo for the arrangement of monomer
umits in the interbor of the Spherical macromolecules. Comparison of
the properties of these novel dendritic copolvmers obtained by the
stepwise convergent growih approach was presented.

M. Hosoda destribed “The Repction of Optically  Acine
Poly{triphenylmethyl methacrylare) in Solution.” Optically active
isotactic podvitriphenyimethyl methacrylate) represents one of the
very few cramples in which opical activity amises  from
atropoiomerism phenomena. On hesting of the polymer 21 100°C m
scctone solation, the optical activity diappeared slowly. It was
shown that a guantitative amount of triphenyimethyl ether was
isodmted (reen the solution and in addition carboxylic acid groups
s anhydride proups wene (ormed donng the beating. It wn
suggested that this reaction stamed at the end of the chain with a
iriphenylmethoxy fssion and then procesded along the cham with
the formation of block copolymens consisting of onc block of
polyitniphenybmethyl methocryiate) and one block of a ramdom
methacrylic anhydride-methacrylic acid copolymer.

M. Kaku of Wilmingion, Delaware desonibed “Oxaealine
Polymers: Synthesis, Monolayers and Multilayer Films.” Ultrathin
filmis prepared by translerring moleculur layers from the air-water
surface onto the solid substrales have received much attention. They
have been devighed sl prepared and have provided novel poly-
mers which involve polymens hydrophilic. backbone chains, for
examphe, poly-oxazoline and o NLO active groep in its hydrophobic
tail, The hyvdropbobic il which provide in any case the appropriage
alignment of ihe NLO groaps in the desined layer siiciures,

Y. I of Kvolo University, Kyvolo, Japan described an exciting
new  development  m"New Living Polymesization of 1.2
[hisocyanoarenes via (Quinovalinyl palladium Complenes: Symhbesis
of Helieal Polyi2 d-guinoaalines)” Iocyanides are known o be
polymerized by ranssson metal catalysts, espoctally by mickel salis o
afford polyiN-subsiitoted iminomethylenssh. The pelymenization
reaction proceeds via conseculive imsertion reactions of coondinated

inpcvanides bo o propagatiig of gano irasisithn mctal comples. This
micthid has pow been owsdified 10 cary oul 2 mew fiviang poly-
menzation of 1,2-ditsncyanaarene giving poly 2. quinosalined via
{quinoxalinvlipalladium complexes. By this method, new lmwang
polymenzation of [)-diheoanosenes was described uilng -
micthybsilane. groups as substitucnts, The syathests of novel liguad
¢rvstalline polymers on this basis his also been presented, o has
beea the “screw semse selective polymerization.”

16-p-Tolyl- 1.2 disocvanoarene  was breated  with  palladiom
compleves with chiral phosphine Figands, The quateriquinoxaling /P
comples wae oblained ax 2 dimstercomenc mixtune, which was
separnted and Bolaed by HPLE. There was no longer any ¢onfor-
mational equalibrium between the oppodile sorew sende helical
stractures, therefore one compoond could be separated chroma-
tographically i the iwo diadercomen, which exhibil oppomite
specific rolalions.

The mecting a1 the luxunous and famoes Mivako Hotel gave the
panicipanix the opporlunily W emoy the old impenial city of Kyoto,
which s now a living, up-te-date metropalis. [t was wonderful to visi
the muny temples steeped in culiune and heaotiful panden and other
sites of Kyoto and surounding areas. The Coaference on ‘New
Polvmers” not oaly provided exciting scientific resuls bat its high-
light, she Symposiuan Banguet, provided ihe necessary elegange, so
charactenatic for the Mivako Hiotel and Kyoto. lis [ocal point was a
meost umasnal enterainment by 3 group of Kyoto musicians (Rologsal
Nembuts),

The panicipants expressed thels enjoyment ot being in Japan and
haviag the opportunity to be pan of the mecting on “New Polymers”
in Kyoto, in this cradle of polymer science of Japan.

Polymer Science and Technology for the 21st Century
A sympasium kn honor of (Mo YVogl an his 651h hirthday

Plasa Hotel, New York, NY  November 8- 10, 1992

Contact: David A Turell
Polymer Science and Engineering
University of Massachusens
Amiberst MA 0002
Tel: 413-545-2680
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