University of Massachusetts Amherst
ScholarWorks@UMass Amherst

Emeritus Faculty Author Gallery

1988

31st International Congress of Pure and Applied
Chemistry, Sof1a, Bulgaria, 1987

Otto Vogl
University of Massachusetts - Amherst, vogl@polysci.umass.edu

Ivan Shopov

Ivan Panayotov

Follow this and additional works at: https://scholarworks.umass.edu/emeritus _sw

b Part of the Chemical Engineering Commons, and the Chemistry Commons

Vogl, Otto; Shopov, Ivan; and Panayotov, Ivan, "31st International Congress of Pure and Applied Chemistry, Sofia, Bulgaria, 1987
(1988). Polymer News. 153.
Retrieved from https://scholarworks.umass.edu/emeritus_sw/153

This Article is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in Emeritus Faculty
Author Gallery by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact

scholarworks@library.umass.edu.


https://scholarworks.umass.edu?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/131?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw/153?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F153&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@library.umass.edu

Ivan Shopov, Ivan Panayotov and Otto Vogl, 31st International Congress of Pure
and Applied Chemistry, Sofia, Bulgaria,1987, Polymer News, 13(5), 156-159 (1988)

Conference Reporis

31st International Congress
lied
Chemistry, Sofia, Bulgaria, |

of Pure and App

1987

Ivan Schopov®, Ivan M. Panayotov?, and Otto VoglP

BULOARAN ACADEMY OF SCIENCES

*Central Laboratory for Polymers, Bulgarian Academy of Sciences

BG-1040 Sofia, Bulgaria, and
bPolytachnic University, Brooklyn, NY 11201, USA

Ivan Schopowv

The 31st Internstional Congress of Pure and Applied
Chemistry was held from July 13 to 18, 1987 in Sofia,
Bulgaris, It consisted of 10 plenary lectures and aboul 50
invited main leetures, The meeting was orgenized by the
Organizing Committee under Professor L, Zheliszkov and
was under the sponsorship of the Bulparian Academy of
Sciences,

The IUPAC Congress had 9 sessions and over 1,900 partici-
pants from 38 different countrles came Lo Sofin for this
meeting, Sesslon 8 was devoled lo “Polvmers;” it consisted
of 16 invited bectures and over 100 presentations in poster
form.

Sofia, the capital of The People’s Republic of Bulgaria iz
situsted in the central parl of the Balkan Peninsula, It is a
natural crodsroads between east and wesl, norlh and south
and liex at an allitude of 550 meters 8l the foot of the
Vitasha and Lyulin Mountains, Bulgaria was sellled ax sardy
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as 6000 vears ago; during Romen times it wes Inhablied by
the Thracians and Solia was known as the cily of Serdica in
the Roman Empire.

The IUPAC Congress was held al the new Lyudmila Zhiv-
kova Confervnce Cenber, a splendid, new building in the
center of Sofla

Takeo Saegusa of the University of Kyoto, Japan, opened
the Folymer Sesshon with a lecture on “Spontaneous Perlodic
Copolvmerization via Ewliterion Intermediales,” Hi men-
tioned the well known concepl of clectrophilic and nucleo.
philbe monomer which had been used |n his lboratory for
allernating copolymerization of specifllc monomer pairs. An
extendid version of copolymerizations of oxazoline: and
related monomers with acrylic acid and proplalactone was
presented. T, Saegusa also discossed thée prepamation and
characterization of polymers based on 2-oxazoline involving
such lermonomers as carbon dioxide to form terpolymers of
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Invited Main Speakers.
From left: Mihailov, Tudos, Marechal, Shopov, Saegusa,
Plate, Kalal, Vogl, Borissov, Hogen-Esch, Jedlinzki,
Kennedy, and Pencrok.

ABCABC structures, He also mentioned new so-called peris
odic copolyméers ABBABBABBA based on 2-oxscoline as the
B component,

Otto Vogl, Polvtechnle University, New York, presonted
his work on “Helical Polymers." H¢ pointed at the éxislence
of helical structures in many natural polymers such as in
polvia-amine ackds), polvinucleie acidsp and specilic poly-
saocharides, but also the helical forms in the solld state of
numerous isotactic synthetic polymers. Specilically desipned
polvmers, polychlioral and polyiiripheayvimethyl metheery-
fatel can now be made that are esscotially 100% helical,
Because thise polymers are completely helical it has beoome
posible to prepare these polyvmerns in onchandednis unh
high optical rotations of 4,000" for polychloral and 400" for
polyvitriphenyimethyl methscryiate) have been achieved.
Sereospecificily of the initiation and the subsequent addi-
ton steps of Lhe monomer leading lo polymerization are
exaeniinl for oblaining onrhandedness and optical aclivily af
the polymer, (0. Vogl also compared helicity of these poly-
mers with oplical dissymetry in sclected, especially sotropic
inorganic crysials, The latter sre based on lonle (sodium
chiorale), molecular (benzil) and polymeric struciures
iquarte), A comparison of helicity and optlcal rotatlon in
inorganie crystals, biomatenials and synthelic polymers was
pointed cut. This comparison has recently become possible
because a preciie method of measuring the oplical rotation
in npension of solid powders of inorganic and polymerie
malerials has been dewcloped and accurate determinalions
of the optical activity of many solids can now be carried out.

Hideki Shirakaswa, Kazus Akegin, Shintars Katsvama from
the University of Tsukuba and Ratare Arsyva (rom Hitachi
Limited, Akio Mukoh and Toshikaru Narahara, from Hitachi,
disewised “Characterizallon and Ankotropic Properiis of
Highly Oricnted Polyacetylene Films Prepared in Liquid
Crystal Solvents,” They bave shown Lhat highly oriented
polvacetviene fllins can be prepared in & microscopically
aligned nematic phase of & catalyst solution by two différent
methods: Orlentation by gravity flow of the solution and
alignment in a magnetic field. Films made by these two
methods are highly oriented along the fiber axes as deter-
mined by polarized infrared and visible sbsorption meodsure
ments, They exhiblt high eléctrical condoctivitim when

doped with lodine, anenic pentafluoride and sulluric acid.
Conduetivities of 1.2 X 10* S'em were obtained which are
similar to that of mereury,

Mircea Grigoras of the Institute of Macromolecular Chems-
ey I6 Jaay, Romanla presented the talk of the work of
Cristofer |. Simionescu and M. Grigoras “The Polymerics-
tion of Anthrecene Monomers” The authors concluded
that the high resctlvity of anthracens monomers cause a
peculiar behavior in polymerization proceses. Polymeriza-
tion of polymerizable anthracens containing monomer is
accompanied by side reactions involving the anthracene ring;
addition and sabstitution reactions may occur. Radical,
ionic and coordination palymarization of vinylanthmeenes
are not simple processes. Anthracene derivalives can also be
used in condensation polymerizations. Still, anthracene con.
taining polymers are of interest for photo-chemical and
photo-physical reasons

Shohei Inoue of the University of Tokyo, Japan presented
bis work on “From Liviog to ‘lmmorial’ Polymerization. '
He described the preparation of alumirum porphyrin initi-
alors and their uset in the lving polymerization of epoxides,
or lactones, the aliernating copolymerization of epoxides
sand cyclic acid anhvdrides or carbon dioxide, the living
polymerization of methscrylie edters and the “immornal®
polymerization. The presence of certain prolie compounds
for example methancl, doss not interfere with the polymer-
izathon of lactones Lo high molecular polvmers.

Joseph P. Kennedy of the University of Akron, USA
presented his work on “Macromolecular Enginecring by
Living Carboecationie Technigues.” He demonstrated the
callonic living polymerization of isobutylene, the prepanition
of telechelic polyisobutylene, the preparation of |lipear
terl chloro-telechelie polviiobutylene, the living polymeriza-
tion of 2.4 B4rimethylayrene. The use of certain esters and
ethers in conpunction with boron trichioride causes rapid,
living pelymerization of bobutylene st relatively high tem-
peratures; when lactones Inttead of regular esters are used,
the mobutyvlens polvmerization proceeded by & ring expans
glon polvmerizalion. This tvpe of cationte living polvmoriza-
tion i very similar to the group transfer polymerization of
methyl methacrylate by silicon compounds, which is a co-
ordinative anionic procoess,

Conventlon Center: “Lyudmila Zhivkova.”
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Conference Reports

The papér by Takayukio Otsu of Osaka City Unbversity in
Dsaka was entitled “Block and Graft Copolvmer Syntheses
by Iniferier Technigue.” Otsu described the concept of the
iniferter technbque, a model for living radical polymerization
in homogencous sysiem, and the apparent use of such sys-
tems for the synthesis and design of block copolvmers. It
was concluded that the iniferter technique i5 a novel syn-
thetic method for the design of the chain end structure
of polymers by radical polymerization. Monomers such
as styrene and methyl methacryvlate have been used, but
winyl acetate or vinyl chloride also polymerize well, when
dithiocarbamate sctivated by photochemical means ks usid as
the radical inltiator,

Thieo E. Hogen-Esch of the University of Florida pressnted
his work on “Stercochemical Aspects of Anlonle Vinyl
Palymerization.” He discussed the careful snalysis of cnd
groops in oligomers and the polvmerization of asymmetric
monomers where the “E” and “Z" configuration of the
monomer plays an imporiant role in the reactivity of the
monomers and the stereochemical armangements of the
monomers in the polymer,

Ivan M. Pomayotov, D. K. Dimov, R. P, Stamenova, C. B.
Tsvetanow of the Bulgarian Academy of Seclences, Sofa,
discussed the “Complex Forming Properties of Linear
and Crosslinked PolyviEthylene Oxide).” The struclure
of the solvatlon shell of the complex forming properties of
polyiethyl oxide] of the cation was determined spectro-
photametrically using alkaline-earth derivatives of Muorene.
Radiation crosslinked polviethyl oxide) gave three dimen-
stonal struclures of much grester size than the selvation
eages of macroeyelie compounds. The effectivencss of crods-
link solvations, as exemplified of alkali picrates is nol dif-
feremt from linear polvmers. Croslinked poly{ethylene
oxidel oifers the apportunity to estimate the binding capaci-
ties of different ligands (solvenis, monomers, polymers) for
alkali metal cations with the aid of the competition method.

Zhigniew J. Jedlinski of the Polish Academy of Scienees in
Zabree, Poland, presented his work on the “Hecenl Déevelop-
ment in Anlonic Polymerization of Lactones.” He discussed
the ring opening polymerization of four, six, seven mem-
bered laciones as a convenient and flexible way of preparing
specialty polvesters, With substituled §-propiolactones, using
solutions of potassium and other alkali metals in THF as
initistors, very high molecular welght homopolymers and
block copolvmers were oblained. Solutions of alkali metals
elso initiate polymerization of simple oxiranes,

“Various Catalytic Problems in Step Growth Polymeriza-
tion" wat discusted by Ermest Marechal and P. J. Madec of
the University of Paris, Pars, France. E, Marechal discussed
side reactions that have been encountered in the hydrosilyla-
tion on allylic monomers, particularly allyl ethers. His group
found that both t-butanol (which was used as the solvent)
as well & the catalyst chloroplatinie aeid, caused side reac-
tions, One side reaction is the rearrangement of the allyl
ether group used for the hydrosilyiation. Anolher side read.
tion is caused by the free hvdroxvl group of the oligomes. A
third side remction Is the hydrogenation in the presence of
the catalyst which caused the formation of a saluration of
the double bond. The authors also described the addition of
carboxylic acids to epoxides to give S-hydroxy-substituled
polvesters. A new chromium contsining catalvst was found
to eliminate the side reactions which are normally eaused by
catalysts such as ammonium salts or acids,
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Excursion to Rila Monastery

“Phosphorous Conlaining Monomers, Olipomer and Poly-
mers” wak the subject of a talk by G, Borissov of the Bul-
parian Academy of Sclences, Sofia, Bulgarin, He described
the preparation of phosphorous containing polyment as M
retardant compositions by reacting polvmers with selected
reaclive groups with alky] phosphites and hypophosphorous
acid a5 phosphorous intermedistes. The introduction of
phosphorous inte polymers leads to the improvement not
oaly of the fire resigance of the polymors, bul also o
improvement of adhesion, dyeability, water absorbance and
sging resistance,

Stanislaw Penceek of the Polish Academv of Sclences,
Lode, Poland presented the work of his group on “Models of
Biopolymers and Bioanalogous Polymers with Phosphate
Units in the Chains.” Polvmerizalion of polvaddition of
cvelic compounds have been wied to prepare polymers
modeling biopolymers with a  poly(alkylene phosphate)
backbone chain, such as it is known in nucléie acids and
telichoic acids. Polvaddition of diepoxy compounds (o
phosphorous acld led to a new method of polvialkylene
phosphates). The thermodynamics of polymerization of ring
opening polymerization of various phosphorous compounds
as well a3 kinetles of the polvmeriation of five, six and
wyven membered monomers was studied. Palymer reactions
are necemary o transform the initially formed polyphos
phites, polyphosphoramidates and polymeric triesters lo thi
required structure, the polvialkylene phosphates).

Jarosliy Kalal of the Crechotloak Academy of Schence,
Prague, Crechoslovakia presented o most Interesting review:
“Synthetic Polymers Teday and in the Future in Medicine
gnd Pharmacy.” J, Kalal pointed out (hat drugs are rarely
sdministered fo pathents inan unformulated state. The effect
af the sctive drug depends very much on the way it has
been formulated. J. Kalel discussed sustajned release nnd
prolonged delivery methods for drugs, microspherss and
nanoparticies, tarpeting and prodrug approaches, magnetic
particles, transdermal, buceal and gingiral delivery svstoms,
bioadhesive polymers, and artifickl cells. Some polymen
used in oral suslained release dosages have been and are being
manufaciured on an industrial scale and have been applied
for vears: others are in the beginning of their development,

Pieree J, Carreau of the Ecole Polytechnigue of Montreal,
Canada discussed his work on “Modelling of the Kheoloplcsl
Hehavior of Polymers,” Various approaches were illustrated



for the rheclogical modelling of polymer solutions and meits,
The emphasis has been on concepts and theories which are
bated on & moleculsr deseription of the polvmer molecols
but which are expected Lo lead to reasonable prodictions and
descriptions of the Mow properties for engineering applica-
tions. The theories Lo date can give a correct deseription of
the relaxation spectrum of the macromolecules 38 one can
delermine from lincar dynamic experimenls over & large
range of frequencies, Models were Introduced which describe
tho shear thickening ecffects chserved in polyelectrolyte

£oluthons.
F. Tudes, A. Nagy, T. Foldes-Berezsnich of the Eotvos

Lorand Unlversity in Budapest, Hungary and the Central
Research Institute for Chemistry, Hungarian Academy of
Sciences deseribed the work of Tudos® group on “New Results
in Radical Polymerization Kinetics.” Studics on the kinetics
of radical polymerization by photochemical inithalion had
bevn carried out, Using intermittent illumination, the elfects
taking place at the beginning of illuminstion and the effects
al the end of illumination can be multiplied. If, in addition to
photo-initiation, some thermal initiation takes place, the
effect iz also madified. Caleulations and attempls to decrease
the ermors have alio been accomplished particutarly at the
beginning of the messurements. The kinetics of styrene
polymerization in benzene using benzoin as the photo-
initistor was measgred at 50 C and up (o 5% conversion.
Similar mekturements were carried oul with methyl moth-

acrylate polymerization. Kinetle studies of the copolymeriza-
tion of syrene and methyl methaceviate were alio carried
out and interpreted. All paramcters were carefully measured,
caleulated and interpreted based on the Kelen-Tudos copaly-
mierization equation and the “hot radical” theary,

The opening ceremony on Monday, July 13, 1987 was at
the ¥hivkova Conference Center, The opening remarks were
given by the representative of the president of Bulgaria, the
president of the Bulgerian Academy of Sclences and the
president of IUPAC, Professor Hao, India. Professor Rao
gave also the opening plenary feclure.

On Sunday evening, a reception was held at the Convention
Center, spontored by the Organizing Committee. Monday
evening there was a concert by the Sofia Festival Symphony
Orchestra and Tuesday evening @ recepiion organized by the
Bulgarian Acsdemy of Selences.

On Wednesday the conferees took an excursion lo the
famous Rila Monastery (first founded in the 9th century)
which is located al an elevation of 5000 feet in the moun-
tains 100 miles southwest of Sofia.

The 31st TUPAC Congress and, for the polymer ariented
scienlisls, the “Polymer™ session was a great success, The
Bulgarian Academy of Schence and the erganizers of the
polymer session, are lo be congratulated for their exeel
lent programming on interesting subjects, good speakers and
generally providing a congenial atmosphere for schentific dis.
cussion snd inspiration,
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