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ABSTRACT

On January 4, 2000 Professor Clifford A. Bunton will celebrate

his 80th birthday, over fifty years of contributions to mechan-
istiec organic chemistry and more than thirty years of work on

the structure and reactivity of micelles and other association
colloids. He obtained the B.Sc. Degree in Chemistry from Uni-
versity College, London in 1941 and the Ph.D. Degree in mechan-
istie organic chemistry from the same institution in 1944, He
remained there as Lecturer and Reader until 1963, when he joined
the faculty of the University of California, Santa Barbara,where
he is at the present an Emeritus Professor. Professor C.A. Bunton's
research work centers on physical organic chemistry of carboxylate
and phosphate ester hydrolysis, micellar catalysis, kinetie
isotope effects and reactions of ferrocenyl carbocations. He had
a Large number of students and collaborators from all continents
and all corners of the globe and published hundwveds of scientific
works.

RESUMO

No dia ¢ de Janeiro de 2000 o Prof. Dr. Clifford A. Bunton vai
celebrar seu octageszmo antversarzo, Junto commats de cinquenta
anos de contribuigoes na quimica organica e mais de trinta anos
de trabalho sobre a reatividade e estrutura de micelas e outros
coloides de associagdo. Ele obteve o titulo de B.Sc. em Quimica
no Unzverszty College, Universidade de Londres em 1941 e o Ph.D.
em Quimica Organzca Mecanistica na mesma instituigao em 1944.
Ocupou os cargos de Lecturer e Reader na mesma universidade até
1963 quando foi para a Universidade da California, Santa Barbara
como Professor Titular e onde ainda segue desempenhando as suas
atividades na presente data como Professor Emeritus. 0 trabalho
de pesqutsa do Prof. Dr. C.A. Bunton se concentra na fisico-
quimica organica da hidrdlise de ésteres de carboxilato e fosfato,
catalise micelar, efeitos cinéticos isotdpicos e _reagoes de
carbocations de ferrocenila. Ele contou com um nimero grande de
estudantes e colaboradores de todos os continentes e todos os
cantos do globo terrestre e publicou centernas de trabalhos
citentificos.
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Professor Clifford A. Bunton was born on January 4, 1920
in England.

He obtained the Bachelor of Science Degree in Chemistry
from University College, London, where he had various distin-
guished teachers, among them E.D. Hughes and C.K. Ingold. In
1944 he earned his Doctor of Philosophy Degree in Mechanistic
Organic Chemistry from the same institution.

Dr. Bunton remained at University College, London as
Lecturer and Reader until 1963. During parts of 1961 and 1963,
he occupied positions as Visiting Lecturer at the University
of California at Los Angeles and Visiting Professor at the Uni-
versity of Toronto, Ontario, Canada.

In 1963 he joined the faculty of the Chemistry Department
of the Unijversity of California, Santa Barbara as Full Professor,
a position that he held until his official retirement on May 26,
1990. On that occasion, he was honored by friends, former
students and associates with a symposium entitled "Quantitative
Treatment of Organic Reactions in Solution™ that included very
distinguished invited speakers, among them Joe Bunnett{(Univer-
sity of California, Santa Cruz), Janos Fendler (Syracuse),

Keith Inglod (NRC, Ottawa), Fred lenger (Emory University,
Atlanta, Georgia), Larry Romsted (Rutgers University,Piscataway,
N.J.) and Jack Shiner (University of Indiana, Bloomington).

His formal retirement in no way hindered his scientific investi-
gations and he continues to be very active in research as an
Emeritus Professor.

During his 27-year tenure as Professor at the University of
California, Santa Barbara, Dr. Bunton participated of a wide
number of committees at the departmental, university, state and
national Tevels. He was a member of the Graduate Committee,
Building, Storeroom, General Education, Science and Engineering
Library and Educational Policy Committees. He served as Chairman

of the Science Policy Committee for the University of Chile/Uni-
versity of California Cooperative Program for many years. From
1967 to 1972, Dr. C. A. Bunton served as Chairman of the Chemistry

Department. Together with Professors Bruce Rickborn, Glyn 0.
Pritchard and Thomas C. Bruice, he may be considered as one of
the pillars of the Chemistry Department of the University of
California, Santa Barbara. :

In recognition of his outstanding research, he was named
UCSB Faculty Research Lecturer. He has been the recipient of
numerous fellowships and plenary lectureships. Dr. Bunton is a
member of the Chemical Society (London), Institute of Chemistry
and the American Chemical Society. He served as referee and was
part of the Editorial Board of many journals throughout the
world and also acted as referee for the Petroleum Research Fund
and most Federal Granting Agencies.

Professor C.A. Bunton's research work centers on the
physical organic chemistry of carboxylic esters and phosphate
ester hydrolysis, micellar catalysis and reaction of ferroceny]
carbocations. He has a continuing interest in models for bio-
logical reactions, mechanisms of oxidation and the use of
isotope tracers in the study of reaction mechanisms.
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His work on micellar catalyzed reactions provides a
glimpse into the approaches that he has taken in terms of
scientific investigations during a period of continuous effort
that spans more than half a century.

Micelles were used as models for a variety of interfaces
from membranes to enzyme active sites. His early work explored
the effect of micelles on a wide range of reactions including
spontaneous decarboxylations, acid catalyzed acetal hydrolysis,
the benzidine rearrangement and aromatic nucleophilic substi-
tutuion besides reactions of carboxylate and phosphate esters.

Later, Professor C.A. Bunton worked on kinetic models
that led to quantitative interpretations of micellar effects
on rates and equilibria and on probes of micelle structure that
led to a better understanding of the aqueous interface.
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On the more practical side, he opened the pathway for the
use of functionalized micellar solutions for detoxifying people
poisoned by organophosphate pesticides and nerve gases. During
the period beginning in 1963 and up to very recent times Prof.
C.A. Bunton had ample financial support from the Petroleum
Research Fund, the National Science Foundation, National Insti-
tutes of Health, the United States Army O0ffice of Research and
other U.S. Granting Agencies.

We had the privilege to work and collaborate closely with
Professor C.A. Bunton on two occasions.Firstly, as:a Postdoc-
téral Fellow during 1971-72 and secondly during 1982, while a
Visiting Professor at the University of California, Santa
Barbara.

Professor C.A. Bunton is a very kind, fair, considerate
and hard working person and has always treated others with
respect and dignity. He is called "Bumny" by his close.” friends
and associates. Among his hobbies are sailing, mountain
climbing and jogging. He is an excellent connoisseur of wines.
During his frequent frips to Chile, where he was always treated
with admiration and respect, besides the hard work opening the
frontiers of chemistry, he used to do a lot of mountain c¢limbing
in the Cordillera of the Andes. During the noon hour, at times
he used to go jogging on the beach in Isia Vista or Santa Bar-
bara with friends. Among his most frequent companions was Glyn
0. Pritchard, a physical chemistry professor at UCSB. When he
was not jogging, he used to eat lunch in his office and spend
the rest of the noon break reading journals.

Professor C.A. Bunton used to make two daily rounds in
the laboratory, one around 10:00 am in the morning and the
other during the latter part of the afternoon , about 4:30 or
5:00 pm and enjoyed discussing and analyzing new experimental
results with his students and collaborators. One of his
graduate students, who was aTittle bit absent minded, could
not obtain the desired product in a synthesis-after various
attempts. All people in.the laboratory were puzzled, only to
discover days later that the fellow had forgotten to to add
one of the reagents. On another occasion.a postdoctoral fellow
that was working with cyanide wanted to order a few kilograms
from a supplier. Dr. Bunton remarked that with that "bloody
quantity he could kill all the people in Santa Barbara".

He also 1iked to talk about politics. He was no fan of
Ronald Reagan, then Governor of the State of California, a
fellow who trimmed the budget of the University of California
and distributed significant sums to the state colleges.

His typical greeting was “How <s <t going?". The greeting
actually had two meanings and it required two different answers.
The first one is obvious and had to do with one's well being.
The second one was really an implicit question about new experi-
mental results that were obtained during the day. It was a very
elegant way to remind one of his responsibility and at the same
time stimuliate productive research activity in the laboratory.
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Buring our first stay in Santa Barbara as a postdoctoral
fellow, Isla Vista, where the campus of the university is loca--
ted was also one of the national headquarters of the Hippie
Movement. Public disturbances were rather common as was the use
of tear gas by the California State Police. The burning of the
branch of the Bank of America and its rebuilding in a "bunker
style" in the center of Ista Vista is part of the Hippie Legend.
One night, a public protest against the Vietnam War turned into
a_riot and Isla Vista was saturated with tear gas. We did not
sleep all night and cried a good part of it. Early in the
morning we went to the Laboratory on the Campus where there was
a smaller concentration of tear gas. For some good reason, Dr.
Bunton came a 1ittle bit earlier and began his morning round
with his usual greeting: " How is it going ?" We answered that
We were not going very well because of the riot and the tear
gas , that the eyes were red that we did not sTeep all night
and cried a good part of it and did not say anything about the
new experimental results that we had botained. Professor Bunton
listened carefully, shook his head and then patiently said
again: "But I mean how Zs it going?". We than had an interesting

discussion and made a good analysis of the fresh experimetal
" results.,

Throughout the more than fifty years of continuous hard
work, Professor Clifford A. Bunton had a Targe number of .
students and coworkers from all continents and all corners of
the globe, probably more than two hundred of them.

His formal collaborations were manily with the University
of Chile, Santiago, the Univérsity of Perugia and the University
of Rome in Italy and the Universidade Federal de Santa Catarina
and Universidade de Sao Paulo in Brazil. He treated all his
students and coworkers as friends and many of them remember
with pleasure the Christmas parties and the dinners offered in
their home in Santa Barbara by Dr. and Mrs. Bunton. ,

Professor C. A. Bunton is the author of a very large number of
scientific publications and received a large.number of awards,
prizes and distinctions and no attempt will be made to enumerate
them at the present. He is a Member of the Brazilian and
Chilean Academies of Science, Doctor Honoris Causa of the Uni-
versity of Perugia, Fellow of the American Association for the
Advancement of Science and Recipient of the Tolman Medal. He
is a very prolific scientific writer and has published almost
five hundred scientific articles. We shall Tist ony a few
representative publications at the end of this homage. _

On the occasion of his 80th birthday (January 4, 2000)
we pay our modest tribute to Professor Dr. Clifford Allen
Bunton as a scientist, teacher, colleague and friend and
congratulate him for all the accomplishments that he has
achieved during more than half a century of effort, hard work,
diligence and good will. We convey him the best wishes of good
health, happiness and success for the days to come.
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REPRESENTATIVE PUBLICATIONS

. Univalent Electron Transfer in Aromatic Nitration?,

G. A. Benford, C.A. Bunton, E.S. Halberstadt, E.D. Hughes,
C. K. Ingold, G.J. Minkoff and R. I. Reed, Nature,156, 688
(1945).

Nitration of Phenol and Aniline Derivatives, C.A. Bunton.
E.D. Hughes, R.I. Reed and G.J. Minkoff, Nature, 158,514
(1946) .

. A Re-Examination of the Reported meta Nitration of Phenols

and Phenolic Ethers, C.A. Buriton, G.J. Minkoff and R. I.
Reed, J. Chem. Soc., 1416 (1947).

. The Formation of Hydroxy Peroxides, C. A. Bunton, E.S.

Halberstadt and G. J. Minkoff, Nature, 161, 172 (1948).

. The Oxidation of a-8 Unsaturated Ketones with Alkaline

Hydrogen Peroxide, C.A. Bunton and G.J. Minkoff, J. Chem.
Soe., 665 (1949).

. Oxidation of a-Diketones and a-Keto-Acids by Hydrogen

Peroxide, C.A. Bunton, Nature, 163, 444 (1949).

. Kinetics and Mechanism of Aromatic Nitration. VI. The

Nitration of Phenols and Phenolic Ethers, C.A. Bunton, E.D.
Hughes, C.K. Ingold, D. Jacobs, M. Jones, G.J. Minkoff and
R. I. Reed, J. Chem. Soc., 2628 (1950).

. Walden Inversion in the Acid Hydrolysis of Carboxylic Esters

by Unimolecular Alkyl Fission, C.A. Bunton, E.D. Hughes,
C.K. Ingold and D. Meigh, Nature, 165,680 (1950).

. The Hydrolysis of Aryl Sulphonates. I, Phenoﬂ Toluene-p-

Sulphonate, C.A. Bunton and Y.F. Frei, J. Chem. Sce., 1872
(1951).

Alkyl Oxygen Fission in the Acid Hydrolysis of tert-Butyl
Acetate, C.A. Bunton, A.E. Comyns and J.H. Wood, Research,
4, 383 (1951).

Preparation of Aryl-Alkane Sulphonic Acids, C.A. Bunton and
E.A. Halevi, J. Chem. Soe., 4541 (1952).

Oxygen Exchange between Nitric Acid and Water. I., C.A.
%unto?, E. A. Halevi and D.R. Llewellyn, J.Clem. Soe.,4913
1952). , '

Isotope Effects in the Oxidation of Oxalic Acid, C.A. Bunton
and D.R. Llewellyn, Research, 5, 443 (1952).
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Exchange d'0Oxygene entre 1'Acid Nitrique et 1'Eau, C.A,
Bunton, Mem. Serv. Chim. de l'Etat, 38, 417 (1953).

The Hydrolysis of Methyl Glucosides, C.A. Bunton, T.A.
Lewis, D.R.LTewellyn, H. Tristram and C. A, VYernon, Nature,

174, 560 (1954)

Tracer Studies in Ester Hydrolysis. I. Triphenylmethyl
Acetate, C.A. Bunton and A. Konasiewicz, J. Chem. Soc.,

1354 (1954).

The Mechanism of the Hydrolysis of Cyclic Sulphites, C.A.
Bunton, P.B. D. de 1a Mare, D.R. Llewellyn, R.B. Pearson
and J.G. Pritchard, Chem. and Ind., 981 (1956).

Kinetic Form of the Benzidine and Semidine PRearrangements,
C.A. Bunton, C.K. Ingold and M.M. Mhala, J. Chém. Socc.,

1906 (1957).

Hydrolysis of Organic Phosphates by Prostatic Acid Phospha-

tase, C.A. Bunton, B. Silver and C.A. Vernon, Proc. Chem.

Soc., 348 (1957).

Uber die Oxydation von Ascorbinsaure durch saltpetrige
Saure. III. Kinetik im Gebiet der Taylor'schen Gleichung,
H. Dahn, L. Loewe and C.A. Bunton, Helv. Chim. Aheta, 43,

303 (1960).

"Nucleophilic Substitution at a Saturated Carbon", C.A.
Bunton, Elsevier Publ., Amsterdam, 1963.

The Hydrolysis of Carboxylic Anhydrides. IV. Succinic and
Tetramethyl Succinic Anhydrides in Acid, C.A. Bunton, J.H.
Fendler N.A. Fuller, S.G. Perry and J. Rocek, J. Chem. Soec.,

23.

24 .

25.

26.

5631 (1963).

The Acid Catalyzed Hydrolysis of Pyrophosphoric Acid,
C.A. Bunton and H. Chaimovich, J, Inorg. Chem., 4, 1763

(1965).

The Hydrolysis of Bis(2,4-dinitrophenyl) Phosphate, C.A.
Bunton and S.J. Farber, J.0rg. Chem., 34,767 (1969).

The Mechanism and Micellar Catalysis of the Acid Cleavage
of a-Phenylvinyl Diethyl Phosphate, C.A. Bunton and L.
Robinson, J. Amer. Chem. Soc., 91, 6072 (1969).

Stereospecific Micellar Catalyzed Ester Hydrolysis,

C.A. Bunton, L. Robinson and M.F.

Letters,N92,121 (1971).

Stam, Tetrahedron
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Micellar Catalyzed Decarboxylation of 6-Nitrobenzioxazole-
3-Carboxylate Ion, C.A. Bunton and M.J. Minch, Tetrahedron
Lettérs, N? 44, 3881 (1970).

Catalysis of Nucleophilic Substitution by Micelles of
Dicationic Detergents, C.A. Bunton, L. Robinson, J. Shaak
and M.F. Stam, J. Org. Chem., 36, 2346 (1971).

Hydrolysis of Di-and Trisubstituted Phosphate Esters by
NucTeophilic Surfactants, C.A. Bunton and L.G. Ionescu,
J. Amer. Chem. Soec., 85, 2912 (1973}.

Micellar Effects on the Acid-Catalyzed Decomposition of
Monoalkyl Xanthates, C.A. Bunton, J.E. Salame and
L. Sepulveda, J. Org. Chem., 39, 3128 (1974},

Effects on Changes in Surfactant Structure on Micellar
Catalyzed Spontaneous Decarboxylation and Phosphate
Hydrolysis, €. A. Bunton, A.A. Kamego, M.J. Minch and
J. L. Wright, J. Org. Chem., 40, 1321 (1975).

Micellar Effects upon the Reaction of 2,4-Dinitrophenyl
Phosphate "and Ethyl p-Nitrophenyl Phosphate with Amines,
C.A. Bunton, S. Djaz, J.M. Hellyer, Y. Ihara and

L.G. Ionescu, J. Org. Chem., 40, 2313 (1975).

Micellar Catalysis and Inhibijtion, C.A. Bunton, Pure &

Appl. ChHem., 48, 969 (1977).

Micellar Catalysis and Inhibition, C.A. Bunton, La Chimica
e L'Indistria, 60(1),20 (1978). :

Tests of the Pseudophase Model of Micellar Catalysis.
I'ts Partial Failure, C.A. Bunton, L.S. Romsted and
G. Sayelli, J. Amer. Che. Soc., 101,1253 (1979}).

Reactions in Micelles of Cetyitrimethylammonium Hydyroxide.
Test of the Pseudophase Model for Kinetics, C.A. Bunton,
L.H. Gan, J.R. Moffatt and L.S. Romsted.and G. Sayelli,

#. Physd Chem., 85, 4118 (1981).

Critical-Like Behavior Observed for a Five-Component
Microemulsion, R. Dorshow, F. de Buzzaccarini, C.A., Bunton
and 'D.F. Nicoli, Physical Review Letters, 47(18),1336 (1981).

Quantitative Treatment of Reaction Rates in Functional
Micelles and Comicelles, C.A. Bunton, F.H. Hamed and L-S.
Romsted, J. Phys. Chem., 86, 2103 (1982).

0il-in-Water Microemulsions as Reaction Media, C. A. Bunton
and F. de Buzzaccarini, J.Phys. Chem.,85, 3139 (1981).
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A Quantitatiye Treatment of the Deprotonation Equilibria
of Benzimidazole in Basic Solutions of Cetyltrimethyl-
ammonium Ion (CTAX) Surfactants, C.A. Bunton, 'Y.S. Hong
and L.S. Romsted, in "Solution Behavior of Surfactants',
K.L. Mittal and E.J. Fendler, Editors, Plenum Publishing
Corporation, New York, USA, Vol.2, 1982, pp.1137.

Nucleophilic Aromatic Substitution in Microemulisions,
V. Athanassakis, C.A. Bunton and F. de Buzzaccarini,
J. Phys. Chem., 86, 5002 (1982). '

Depliosphorylation in Cationic Micelles and Microemulsions,
Effects of Added Alcohols, C.A. Bunton, F. de Buzzaccarini
and F.H. Hamed, J. Org. Chem., 48, 2457 (1983). ‘

Quantitative Treatment of Micellar Effects upon the Nucleo-
philicity of Halides Ions, H. Al-Lohedan, C.A. Bunton and
J. R. Moffatt, J. Phys. Chem., 87, 332 (1983).

Comparative Study of Intermicellar Interactions Using
Dynamic Light Scattering, R.B. Dorshow, C. A. Bunton and
D. F. Nicoli, J. Phys. Chem., 87, 1409 (1983).

Micellar Reactions of Hydrophilic Ions: A Coulombic
Model, C.A. Bunton and. J. R. Moffatt, J. Phys. Chem., 89,
4166 (1985).

Ionic Competition in Micellar Reactions: A Quantitative
Treatment, C. A. Bunton and J. R. Moffatt, J.Phys.Chem.,
90, 538 (1986).

In Memoriam - Professor Luis Sepulyeda Araneda (1940-1989),
C. A. Bunton, Bol. Soe. Chil. Quim., 35, 1 (1990).

Do Aqueous Micelies Catalyze Bimolecular Tonic Reactions?,
C. A. Bunton, G. Cerichelli and G. Savelli, Bol. Soec.
Chil. Quim., 35, 121 (1990).

Effects of 1-Butanol Modified Micelles on S,2 Reactions
in Mixed-Ion Systems, C.R.A. Bertoncini, M;E.S; Neves,
F. Nome and C.A. Bunton, Langmuir, 9, 1274 (1993).

Effect of 1-Butanol on Micellization of Sodium Dodecyl
Sulfate and on Fluorescence Quenching by Bromide Ion,
D. A. R. Rubio, D. Zanette, F.aNoje and C. A. Bunton,
Langmuir, 10, 1151 (1994}, '
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