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The IUPAC 32nd International Symposium on Macromole-
cules was held from August 1 to 6, 1988 at the Kyoto Inter-
national Conference Hall, Takaragaike, Kyoto, dapan. The
Svmpodium was organized by the Soclety of Polymor Science
Japan under the chairmanship of Professor Takeo Ssegusa
of Kyvoto University, Kyolo, Japan.

IUPAC Intemationsl Symposia on Macromolecules have a
long history. The first symposium was held in 1348 in Liege,
Belgium, the most recent one in 1987, was held in Merseburg,
GDR: the 33rd s planned for Montreal, Cansda from July 8
to 13 in 1990,

One IUPAC Macromolecular Symposium was held previ-
outly in Japan in Tokve/Kvoto in 1966, 22 years xgo. 11 was
the 14th IUPAC Intemnstional Symposlum on Macromoecules.

Kvoto is an excellent location for international meetings; it
wat the ancient imperial capital of Japan for more than
1,000 years until 1868 and Is now a city of 1.5 million
inhabitants. Kyoto has been and is still the center of the
clvilization of Japan with about 2000 temples and shripes.
Kyoto hat produced and is the home of many art treasures
and iz comideresd the spiritual home of culture of all Japanese.
Today Kyoto i a cultural and scademic conter with & num-
ber of universities and research Institutions. It b also the
center of both traditional and modem Industrics and is the
site of many lrading ventune budinesses,
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Kyolo lnternational Conferance Hall

The world famous Kyoto Internstional Conference Hall
was opened In 1966 and ks among the leading Internationzl
conference cenbers in the world.

MACRO 88 attracted over 1600 participants from Japan
and abroad. Nearly 300 participants came from 41 foreign
countries. The IUPAC 32nd Intemational Symposium for
Macromolecules consisted of 3 plenary lectures. 51 invited
and 53 semalon lectures. Ower 500 contributed papers were
presented in oral form and in over 200 poster presentations.
The emphails of the conference was on specialty palymers
particalarty high performance polymers and functional poly-
mers Including bio-relzted polymers, = i6 Is believed that
such polymerie materials play &n essential role in e devel-
opment of polymers for advanced technologles. In addition,
the relation of IUPAC and polvmer sclence was emphasised.

MACRO 88 EXPO was also held at the Event Hall in con-
junction with MACRO 88; it was sponsored by the Soclety
of Polymer Science, Japan. MACRO 88 EXPO was an ¢Xpo-
sition of advanced polvmeric materials and seientific instru-
ments and atiracied over 50 exhibitors from the Japancie
industry. [n addition many if not all rescarch groops in
polymet icience of universities and research inslitutions pre-
sented thelr image and the newest resulls of thelr work.

Kyotlo and the favorable environment around MACRO 58
aleo wai the basls of the first Councll meeting of the recenily
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Tatsuki Kitayama
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formed Pacific Polymer Federation where the fint meeting
jn Maui, December 12-15, 1889 was eitablished. Polymer
Summit, Kyoto, a meeting place of representatives, polymer
organizations and socleties from 23 countrics and 3 regions
s well as the “IUPAC Forum"™ was also held during the
IPUAC 32nd Symposium on Macromolecules under the lead-
ership of Professor T. Saegusa, the chalmman of the Macro-
molecular Division of ITUPAC. In the forum activithes of the
division were introduced by T, Saepusa, activitics of the com-
mission on macromolecular nomenclatume by F. Kratochyil
{Czech.), and activities of the commission on polymer char.
scterization and properties by M. Mandel (Netherlands). Dis-
cussions oa the future sctivities of the division followed (he
presentations.

The Conference started in the evening of Monday, August
1, 1988 with an opening reception given by the Society of
Polymer Science, Japan which was a traditional Japaness
reception featuring beer and Suntory Whiskey with a variety
of food. The young polymer chemists of Japan invited the
conference participants to a beer party on Tussday evening,
Both events were held a8 the Eyoto International Conference
Hall. On Wednesday, the official banguet was held at the
Kvoto Hotel; it was attended by over 300 participants.

Professor T. Saegusa (left) and W. J. Balley (right) enfoy-
ing the banguel

Koichi Hatada

Otto Vogl

A ladies program was armnged for the 63 accompanying
puests from oversexs which included visits to various historic
monuments of Kyoto and also some of the interesting and
traditional places of Kyoto. Various tours were also armanged
in the surroundings of Kvolo.

The conference was opened by Professor Saegusa, the or-
ganizer of the symposium and chairman of IUPAC Macro-
molecular Division. The conferees were also grected by Pro-
fessor T. Higashimura, the President of the Society of Poly-
mer Seicnee, Japan and Professor W. Heitz, the Viee Presl
dent of the IUPAC Macromolecular Division, Dr. J. Konda,
the President of the Sclence Council of Japan extended his
sddresz celebrating the opening of the Sumposium. The
address of the Mayor of Kvoto, M. Imagawas, was given by
Mr. Y. Okuno, the Deputy Mayor of the city,

In his opening plenary lecture, Professor W. J. Bailey of
the University of Maryland and former president of the
Amertcan Chemical Society presented his work on “Radical
polymerization of cyclic compotinds” where he described the
polymerization of Z-vinyldioxolanes and other cyclic com-
pounds to biodegradable aliphatic polyesters. Some of them
showed expansion of volume during the polymerization. The
next plenary lecture wa given by E. W, Fischer of the Federal

Ladies learning how to pul on & Japanese fraditional
dress, kimone, at Kimono Show.
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Conference Report

Hepublie of Germany on the “Structure of homopolymers,
Mock polyvmers and polymer blends as revealed by neulron
scattering.” He presented a very excellent review of the now
15 year old new technigques to evaluate polymeric structures
in solution and in the sofid state. A most imprestive lecture
was given by Y. lto chairman of the board of Toray Indus-
tries in Japan on the = Future prospects of polvmer industry,”
He emphasized the fusion of polymer technologies with
other sdvanced fields, which contributes to the pursuil of
individunl affluence and realization of healthy 1ife for elder
prople,

The symposium's sclentifle pctivithes were continued in
lecture rooms of the Conference Hall by the presentation of
invited lectures (45 min. each), sessfon lectures (30 min.j,
oral communications (14 min.) and posters within the
following & frameworks:

. Polvmerization chemistry

. Syvothess of sew polviners and polymer reactions

. Struciure and properties of polymen

. High performance polymers

. Functional polymers

. Blo-related polyvmers.

the first two sessions aboutl 130 oral ecinmunications
and sbout 50 posters were presented, demonstrating still
growing selivithos in svnthetie polymer chemistry.

Control of polymerzation reaction permils s to conteol
polymer strecture, Along this way, living polymerizations via
various processes have been developed in recent year. T.
Higashimura (Japan) has established living cationic polym-
erization of vinyl e¢thers. The concept of “Stabilization of
carbocation” by counterions or by additional weak bases was
sdopied for their living pdl;.mnzztim system. The wide
wope of “Mscromolecular design™ via living carbocatioalc
polvmerization of bobulvlene was emphmized by J. F.
Kennedy (U.5.A.) in his invited lecture. Organosilicon chem-
Itrvy wm emerped in “Living cationic ring-opening polyvmes
erization”™ uting & spiro-silane by D. Y. Sogah (US.AL)

5, Inoue (Japan) has proposed *Immortal polymeriestion™
of epoxide with metslloporphirin, where the polymer with
controlled molecular welght was oblained In the presence of
aleohol as transfer agent. Highly isotactic and syndiotnctic
living polymerizations were achieved on methacrylates
through anloniec mechanism using t-BublgBe by K. Hatada
{Japan), and t-BuLi-R jAl by T. Kitayama (Japan), reipe<tively.

T. Sacpusa presented a session lecture “Functional poly-
mers on the bals of 2-oxsrolines,” showing a wide variety
of utilization including non-ionic surfactant. His group akio
developed & pew prooess of ring-opening polymerzation of
vinyleyelopropanes by Pa(0) complex. Kinctic ampects of
ring-opening polymerization were discussed by 5 Penceek
{Poland) and by H. Sekiguchi (France), focusing on “acti-
vated monomor mecheaizm.™ As for the coordination elefin
polvmerization by metal complex, the stroetural elucidation
of active gites (K, Soge, Japan) and the development of new
catalyst (H. Yanogihara, Japan, M. Kakugo, Japan) were re-
ported, Metathesls polymerization of cyelic olefing was sur-
veyed by H. Hocker (F.R.G.) on ringchain equilibrium and
by K. J. Ivin (UK.) on kinetics and rearrangement of
tunpstacyclobutane to fungsten-carbene monitored by “H
NMR. Preparations of high cis polyacetylene via coordination
polvmerization were reported by H. Shirakawa (Japan) using
“fiquid crystal method™ and by Z. Shen (China) using rare-
earth metals. The rare-carth catalysts were alio effective for

T 2t et ko
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preparations of high cis polyiphenylacetylens) and epoxide

.

M. Kamachi (Japan) reported ESR observalion of propa-
gating radical of vinyl ethers, concluding the deviation from
4p° planar conformation of the radical center. Unexpectedly
high reactivity of bulky dislky] fumarates was clocidated by
B. Yamada (Japan) from the determination of kinetlc param-
elens and ESR spin-trapping experiment. Altemating radical
copolvmerization of donor and acceptor monomers was dis-
cussed by V. P. Zubov (USSR). Formation of holerolactie
alternating copolymer of styrenc and methyl methacrylate
was reporied by Y, Gotoh (Japan). D. J. T. Hill demonitrated
the validity of penultimate model of the copalymerization of
styrene and acrylonitrile up to 905 conveston. J. C. Sala
mone (US.A) reported, in his session lecture “'‘Catlonkc/
anionic mopomers and polymers,” the formation of alternat-
ing ampholytic copolymers by a change tramafer polymeriza-
tion process, and demonstrated gel formation of an aqueous
solution of the polymer under shear or simply by shaking It.

Stercochemistry of macromolecular chains were discussed
by M. Farina (Italy) from a fundamental polnl of view, and
bv P. Fino (Switzerland) focusing on and stereo-
specificity of chiral Ziepler-Natta catalysis. 0. Vogl (U.S.A.)
mentoned a method for the mesurement of optical rolation
in suspension, which provides & tool for characterizing rigid
helieal polymers. Asymmetric polvmerization mechanksm of
methaerylates giving helical polymers and thelr utilization
to chromatographic separation of racemates wore presenied
by Y. Okamoto (Japan).

A session lecture by R. Chijo (Japan), “NMR characteriza-
tion of amorphous piezoelectric pofvmen™ showed dominant
importance of NMR spectroscopy In polymer charscterniza-
tion. Two-dimensional NMR and solidstate high resslution
NMR become more and more familisr (o polymer sclentiils
#5 evidenced by 1o many papers presented al this conference.
Among the NMR asccessible nuclel, deuterium NMR was
proved by E. T. Samulski (US.A) to be effective in the
studies of ordered structure and specific motons in polymer
chains, *“Dypamicdnfrared lincar dichroism and two-dimen-
shonal infrared analvsis of polvmers” reported by [ Nods

Professer J. C. Salamaone showing the gelation of hiz
palymer.



{U.5.A.) showed new possibility of IR spectroscopy for the
detection of specific intersction and connectivity among
functionzl groups. Scanning tunneling micrescopy was also
newly iniroduced to micro-chamcterization of polvmers on
metal surfaces by T. Kishl (Japan).

As demonsirated by about 60 oral presentations and about
80 posters in the high performance polvmers, the syntheils
of new chemical structure of polymer or the processing of
the conventional plastics for high modulus and high strength
polymers ks very aitractive for polymer sclentisis. In this sec-
tion recent developments in high temperature polymers, high
modulus and high strength polymer, polvmer liquid crysials,
polymer alloye and polymer composites, elastomers and new
polymer processing were presented. H. Cherdron (F.R.G.)
surveyed in his invited lecture “New high performance poly.
mers,” the general overview and development of high per-
formance polymers, e, polvarvies, polvether ketones,
polybenzimidazole, fuorinated polvamides and graphited
polymers. The lnvited lecture of T. 1) Goldman (U.S.A.)
“Thermoplastie plutarimide polymer”™ was {ocused on the
polymer characterization and reaction mechanizm with an
alkylating agent. Studies on the high temperature polvmers
were reported from varlous research groups for polvamie
scld, epoxide, fMuoro polymers, polyheteroarviene, poly-
(amine-sulfone) and poly(amine-ketone). The poalymer modi-
ficatlon for application of composite materials was given by
M. Takayanagl (Japan) in his invited lecture “Modification of
wholly aromatic polyamides for high performance mate-
rials,” using sodium methyisulfinyl carbanion which reacts
with poly(pphenylene terephthalamide) (PFTA) to give a
homogensous salution of PPTA polyvanion in DMSO,

New and fow cost thermotropic liquid crystalline poly-
mems were reported by W, J. Jeckson, Jdr. (L5 A.) in his in-
vited lecture “New high performance plasties of Hould

crvitalline polvesters (LCP)" conceming about the thermal,
rheological and melding plastic propertiss of LCP's prepared
from dimethy] trans-4.4 stilbenedicarboxylate and aliphatic
glveol. Wholly aromatic polyester {Ekonol type) was de
scribed by H. Sugimotlo (dapan) in his session lecture, He has
tried to produce many copolvesters compossd of p-hydroxy
benzoie acld. aromatle dicarboxylic acids and aromatic
diphenols to improve the processability of LCP. J, P. Quentin
(Franee), X. Y. Wang (Chinz), and H.-J. Park {(Korea) pre-
sented the LCP behaviors of mew aromatic polyesters and
copolvesien,

On the other hand, many attempts to obtain high modulss
and highstrength fiber for the conventional fexible poly-
mers, o, ulimhigh molecular welght polyvethylens
(UHMWPE), polvivinyl slcohol) (PVA), polviethylene
terephthalate) (PET), and polyacrylonitrile (PAN) were pre-
srated. UHMWPE had been commercialized us o high-strength
fiber in Japan, U.S.A. and European countries. The invited
lecture of A. J. Pennings (Netherlands) “Structure develop-
ment in highstrength polyethyvlene fiben™ summarized the
preparation and properties of high-strength polyethylens
fiber. The high-modulus and high-strength UHMWPE was pre-
pared by the melt-draw orentation methed (Y. Akana
Japan), by super-drawing of UHMWPE reactor powder (T.
Kanamoto, Japan), by biaxial drawing of dried gel fiber of
UHMWPE (Y, Sakai. Japan), by clongation of UHMWPE gels
(K. Kovama, Japan), and by PE fiber-reinforced composite
(N. A, J. M. van Aerle, Nethorands). The other approaches
for flexible polymer to gain the high-modulus and high-
strength were carried out by P. Tucker (U.5.A.) on high-
speed splnnlng and characterzallon of spun PET fibers, by T.
Kunugi {(Japan) on PVA fibers by the zone-annealing method,
and by W. Sweeny (US5.A.) on the preparation extended
chaln of PAN,

Poster Session
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About 100 oral communications and B0 posten were pre-
senled of fanctionsl polvmen including polvmen for optics
and optoelectrics, for pholo- and radiation-sensitive poly-
mers, for electroactive mers, for thin films, and for
membrafes nd weparation. altention by participants on
this section focused mainly on the conducling polymen,
organic ferromagnetic polymers and non-linear optical (NLO)
polvmers. H. Shirakawa (Japan) discussed the high alignment
of fibril morphology in chi-richk polyascetylene (PA) formed
films in lowdemperature nematic Hquid crvstal. PA-iodine
doping yielded & maximum conducting of 1.8 X 10°5/em
and electrical anisotropy of 8.9. M. Hirooka (Japan) discussed
mcent developments of polyvarylenevinylenes through pre-
cunor processes with improvements of stretching technigque
in his invited lecture *Highly conducting polymern via soluble
precursors.” The polymer gave the conductivity of 1.1 ¥ 107°
Siem. In his invited lecture “Molecular design of conjugated
polymers for electrical and optical properties”™ G. Wegner
(F.R.G.) presented the preparation and physical propertics of
variols conducting polvmerns. Poly(diacetylene)s, polyialkyl-
thiophenels, poly(alkyipyrrolels, polvalkoxy substituted
polyphthalocyaninatosiloxanes and alkyl-sobstituled poly-
arene are repevientalive of present mpects of the conducting
polymers. F, Gamier (France) in his session lecture “*Organic
wmiconducting polymers for electronic devices” discussed
the field-elfect type microdlectrochemical transition snd the
semiconducting characteristies of polythiophene and its 3-
substituted derivatives Polymeric organic femromagnet mate-
rial was presented by the invited lecture of A. A, Ovehinnlkoy
(U55R). He presented the two types of ferromagnetic poly-
mers. One ferromagnetic polymer was oblained by ithe
polvmerization of an acetylens with A nitroxy radical subs
stituent, and the other one was prepared by pyrolitle decom-
position of PAN. T. Sugano (Japan) has reexamined the
polyvmerization of acetylene with a mitroxyl radical substi-
tuent, and the USSH group's ferromagnetic bebavior. The
existence of truely organle ferromagnetic polymer was still

A treméndous interest In the ehectroaciive properties of
organic and polymeric materials grows the designed molec-
ular srehitectiure of new electronie and optical materials.
5. K. Tripathy (U.5.A.} gave his invited lecture on molecular
design of organic and polymeric materials for NLO. Polyv-
discetylens monolayvers with approprisle side proups orfgen-
ized by the Langmuir-Blodgett (LE) technigque may demon-
sirate a unique combination of cubuc and quadratic NLO
properties and thelr respective modulation. Preparation of
novel polydiscetylenes by solid state polym-
erization and their NLO properties were described by H,
Nakanlshi in his session lecture. Another approach Lo abtain
NLO polymers was reviewed by C. Noel (France) in her
session bectune of LCP. Femrodleciric polvmens wore alio

inleresting. from the aspects of their application; polyivinyl
dene Muoride) snd their copolvmen by A. J. Lovinger
U5 A.), LC ferroelectric polymens by V. P. Shibaey (USSR},
J. Pleifer (Swiltcerland) reported the application of high-
performance polymen o the pholowensitive polymen in his
seesion lecture “Photosensitive polyvimide resine”™ M. lrie
{Japan) prepared photoresponsive polymers usisg the rod-
shaped scryviamide gely. The gels sthowed reversible bending
upon ultraviclet imadiation In an electric Nield. The poepars-
tions of thin-film using various methods including plasma-
and electrochemical polymerization and LB-technlque were
reported from soveral groups. Y. Imal (Japan) has developed
a novel method o prepare mone and mltilayer Ems of

£y A ’
poly(1,4-phenylene-5.5 (6.6 Fbibenzoxazole-2,2"-diyl) from
ORI at the air/water nterface and i the propa-
ration of their bullt-up film.

A session of Blo-related Polvmen was organized o inclode
“Natural Folvmer and Their Modification,” “Polymen of
Biological Interssi,” and “Polymen of Medical Interest.”
L Timoco, Jr. (U5.A.) showed sophisticated application of
2D XNMR to the structural clucidation of UNA
and BNA in his Invited lectare, “Nucdeie acid structures from
A to 2.7 “Local helix-coll transition in DNA" or the stability
of the double helix was discussed by A. Wada (Japan) with
emphasis on its genelle implication. Understanding of the
interaction between polymeric materials and lving organs s
essential in the blomedical use of polymers. Dbcussion on
this subject was made by P. Ferrutl (Italy) snd X. A. Flate
{USSH) oa de-beparinkeation, aad by H. B. Lee (Korea) on
implantable devices. Artificial membranes and its biomimetic
functions were discussed by T. Kunitake (Japan) and K.
Schwyzer (Switzerdand). Kunitake demonstrated that synihe-
tic chiral bilaver membranes grew to helical superstrscture,
Sehwyzer found new modes of specific interactions of fex-
ible, watersoluble neuropeptides with artificial bpid mom-
branes, and proposed “Membrane mmmnu theory ™ to
describe the molecular mechiniam of receptor seleclion
Activities shown in this seision impressed on many partic-
pants the importance of the fusion of blochemisiry and
polymer science.

The conference was concluded with the cloing ceremony
followed by snother traditional becr party al the Confercnoe
Hall on Saturday noon. “IUPAC Macromolecules Kyolo,”
the procredings of thit symposium, which contaies the full
papers of plenary, invited and session lectures, will be pub-
lished at the end of March, 1989 by Blackwell Scientific
Publications, Lid., as announced in the closing ceremony . The
next *MACRO™ will be organized from July B to 13, 1880 in
Montreal, a5 announced by Professor R. E. Prudhomme in
an address of invitation during the closing ceremony.
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