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T
he title i chose emphasizes

my lifetime love affair with chem-
istry and how proud I am to be a
chemist.

I was born in Hungary in 1927
and entered the Technical University of my
native Budapest in the fall of 1945 at the
end of World War II. My father was a
lawyer, and no one in my family had any in-
terest in science. I was fortunate to have
received a good general education with
heavy emphasis on the humanities, histo-
ry, languages, mathematics, and even some
philosophy. While in school I never imag-
ined becoming a scientist, least of all a
chemist, but this changed when I took my
first chemistry course at the university. I
fell in love with chemistry, forming a lifelong
attachment that still continues. I wrote
more about my growing-up years, interests,

etcetera, in my autobiographical book “A
Life of Magic Chemistry.”

I had some inspiring professors during
my university years, including my future
“doctor father” Geza Zemplen, a noted car-
bohydrate chemist of his time and a student
of Emil Fischer’s. (I am thus a scientific
grandson of Fischer’s, as noted on
his “scientific family tree” pub-
lished on the occasion of the cen-
tennial of his 1902 Nobel Prize.)
Organic chemistry was taught at
that time entirely in a descriptive
manner, neglecting structural as-
pects and the emerging electron-
ic theory. It was thus a challenge
when, in 1953–54 as a young fac-
ulty member at the Technical Uni-
versity, I had the opportunity to
teach a course titled “Introduc-

tion to Theoretical Organic Chemistry.”
Some of my work with Zemplen on dig-

italis heart glycosides resulted in a practi-
cal process that was used for many years in
Hungary to produce the heart medication
digoxin. The starting point was the color-
ful foxglove plant, which thrived around
Lake Balaton. Soon, however, my interests
carried me in other directions. Leaving the
shadow of Emil Fischer, I became inter-
ested in the developing area of organofluo-
rine chemistry. Despite the difficult con-
ditions and our limited research facilities
in the post-WWII era, I developed new
synthetic methods for the preparation of
varied organofluorine compounds. By ne-
cessity, we needed to make our own HF
from fluorspar and to make fluorosulfuric
acid, boron trifluoride, and others as well.
With no plastic equipment available, we
distilled HF, for example, in a silver appa-
ratus. Hans Meerwein, who read some of
my early papers and sympathized with our
difficulties, arranged to have a BF3 gas
cylinder sent to me. What a magnificent
gift it was! Incidentally, Meerwein always
was my idol in chemistry. I was privileged
to later meet him in person, and we main-
tained contact until his death in 1965.

IN BUDAPEST, I also cooperated with re-
searchers at the Medical University to study
the pharmaceutical—and particularly the
anticancer—activity of some of our organo-
fluorine compounds. These studies in the
early 1950s were among the earliest in the
field, which since has gained great signifi-
cance. Having made a variety of organofluo-
rine reagents, I also became interested in
their reactivity in Friedel-Crafts and relat-
ed reactions such as alkylation, acylation,
and nitration. Subsequently, I also began
studying their reaction mechanisms, in-
cluding the intermediates formed with acid
catalysts such as boron trifluoride. Thus
started my fascination with electrophilic re-
actions and their intermediates.

Of all the difficult aspects of life in Com-
munist-dominated Hungary, isolation from
the world scientific community was the

most depressing for researchers
and teachers. Regardless, we
tried to make the best of the ex-
isting limited possibilities. In
1954, I joined the new Chemical
Research Institute of the Hun-
garian Academy of Sciences and
had a small research group in or-
ganic chemistry.

In October 1956, Hungary
revolted against Soviet rule, but
the uprising was soon put down
by drastic measures and with
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much loss of life. Budapest was devastat-
ed, and the future looked bleak. There was
nearly unanimous support for the sponta-
neous revolt of 1956 in Budapest, but that
support could not on its own prevent the
oppression and terror that returned with
the Soviet forces. With the Iron Curtain
temporarily lowered, in November and ear-
ly December 1956 some 200,000 Hun-
garians, mostly of the younger generation,
fled their homeland.

My family (our older son, George, was
born in 1954) and most of my research
group, who also decided that this was the
only path to follow, joined the torrent of
refugees seeking a new life in the West.

Eventually, we got to London, where an
aunt of my wife lived and where we were
warmly welcomed. During our stay in Lon-
don, I was able to meet for the first time
some of the chemists whose work I knew
from the literature and whom I admired. I
found them most gracious and helpful. In
particular, Christopher Ingold and Alexan-

der Todd extended their efforts on behalf
of a young, little-known Hungarian refugee
chemist in a way that I will never forget and
for which I will always be grateful. I also re-
member being invited in early January 1957
to give a seminar at Cambridge. This was
the first time I ever lectured in English. My
talk raised some comments such as, “How
interesting it is that this strange Hungarian
language has some words which resemble
English.” Anyhow, I survived my “baptism,”
but, like many Hungarian-born scientists, I

retain to this day an unmistakable accent.
My family and I did not intend to settle

in England and in March 1957 moved on
to Montreal, where my mother-in-law
lived, having remarried there after the war.
I initially looked for an academic position,
but none came along. A few industrial re-
search possibilities opened up; of these, I
accepted one with Dow Chemical. Dow,
with its home base in Midland, Mich., was
establishing a small exploratory research
laboratory 100 miles away across the
Canadian border in Sarnia, Ontario, where
its Canadian subsidiaries’ major operations
were located. Two of my former Hungari-
an associates, including Steve Kuhn, joined
me at Dow. I had a productive and re-
warding time with Dow, first in Canada
and subsequently at Dow’s Eastern Re-
search Laboratory in the Boston area.

It was during my “industrial period” in
1959–60 that my breakthrough work on
persistent, long-lived carbocations was
started. We found that in extremely strong

acid systems (so-called superacids such as
SbF5 or HSO3F-SbF5), alkyl halides, alco-
hols, and so on, readily ionize and form re-
markably stable positive ions (subsequently
called carbocations). This was the begin-
ning of the study of stable (persistent) car-
bocations, which subsequently was great-
ly extended and involved many laboratories
around the world.

The name “superacid,” incidentally, was
suggested by no lesser a chemist than J. B.
Conant of Harvard. In a paper in 1927, he

denoted as such acids (notably perchloric
acid) that he found stronger than conven-
tional mineral acids and that were able to
protonate weak bases, including carbonyl
compounds.

Until the late 1950s, however, chemists
still considered mineral acids, sulfuric acid
first of all, to be the strongest acid systems
in existence. This idea started to change
with the above-mentioned studies using
extremely strong acid systems. They even-
tually turned out to be many billions or
even trillions of times stronger than sulfu-
ric acid. R. J. Gillespie—who also should be
credited with the development of much
of the fundamental inorganic chemistry of
superacids—suggested in the early 1960s
that protic acids stronger than 100% sul-
furic acid should be classified as superacids.
This arbitrary but most useful definition
was generally accepted.

In our studies of long-lived carbocations,
we also used strong Lewis acids—such as
antimony pentafluoride, arsenic pentafluo-

ride, and tantalum pentafluorides—so we
also arbitrarily named Lewis acids stronger
than anhydrous aluminum trichloride
“Lewis superacids.” The superacids most
used in our studies, however, were the con-
jugate acids of fluorosulfuric acid, hydro-
gen fluoride, trifluoromethanesulfuric acid,
and others with the strong Lewis acid fluo-
rides. The widely used FSO3H-SbH5 sys-
tem was nicknamed in our laboratory “mag-
ic acid,” which later became its trade name.

During my years with Dow, my interest

I always had wanted only to teach and do research and
had “survived” my administrative role without changing
my goals in any way.

PRIDE & JOY In an Olah family portrait from 1962, Ron stands next to his mother, Judy, and George, next to his father,
George. The next generation of Olahs poses more informally; (from left) Kaitlyn, Justin, and Peter.
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also extended to the broader study and use
of superacids, particularly their applica-
tions in catalytic chemistry. I also exten-
sively studied electrophilic aromatic sub-
stitutions and their intermediates, which
are of practical interest, for example, in
alkylations such as the ethylation of ben-
zene for styrene production. In mecha-
nistic studies of electrophilic nitration with
stable nitronium salts, we were able to show
that substrate and positional selectivities
of reactive aromatic hydrocarbons are de-
termined in separate steps. Other studies
included those of new synthetic reagents
and various mechanistic problems. I am
grateful to Dow for having allowed me to
pursue these studies and even to publish
many results.

In 1965, at the recommendation of Paul
D. Bartlett from Harvard, one of the lead-
ing academic organic chemists, I was able to
return to university life as professor and
chairman of the department of chemistry at
Western Reserve University in Cleveland.  I
assume not many of Bartlett’s former stu-
dents or other acquaintances were much in-
terested in this position at a small mid-
western school. At different times, I myself
had some contacts with the University of
Toronto, Ohio State University, and Prince-
ton University, but nothing came of them.
Reluctance to take a chance on a
young immigrant chemist from
faraway Hungary who had been
working in industry and without
proper North American academ-
ic “pedigree” must have been a
factor.

NEVERTHELESS, my years in
Cleveland were very productive
and rewarding. In three years, we
merged the neighboring chem-
istry departments of Case Insti-
tute of Technology and Western Reserve
University, under my chairmanship, into a
single, stronger department, realizing that
such a unification would be to everyone’s
advantage. Our effort was so smooth and
successful that it soon led to the complete
merger of the two universities into Case
Western Reserve University. This outcome
was most rewarding, and feeling that I had
made my contribution, I soon was able to
give up my administrative duties. I always
had wanted only to teach and do research
and had “survived” my administrative role
without changing my goals in any way.

The Olah group rapidly expanded as
dedicated graduate students and postdoc-
toral fellows joined. Our research involved
a number of areas including the continued
exploration of the wide scope of superacid

and carbocation chemistry. Stable (per-
sistent) carbocation studies involved not
only the usual trivalent but also five- and
higher-coordination ions. The much-pub-
licized, so-called nonclassical ion contro-
versy centered mainly on the case of the
norbornyl cation. The 1962 Brookhaven
Mechanism Conference, where I first re-

ported on our work on long-
lived carbocations in public, is
still clear in my mind. The sched-
uled “main event” of the meet-
ing was the continuing debate
between Saul Winstein and Her-
bert Brown on the classical or
nonclassical nature of the nor-
bornyl cation. It must have come
as a surprise to them and to the
audience that a young chemist
from an industrial laboratory
had been invited to lecture on

having obtained and studied stable, long-
lived carbonium ions (as they were still
called at the time) by the new method of
using highly acidic (superacidic) systems.

I remember being called aside separate-
ly during the conference by Winstein and
by Brown, both towering and dominating
personalities of the time, who cautioned
me that a young man should be exceeding-
ly careful in making such claims. Each
pointed out that most probably I was wrong
and could not have obtained long-lived car-
bonium ions. Just in case my method turned
out to be real, however, I was advised to ob-
tain evidence for the “nonclassical” or “clas-
sical” nature (depending on who was giving
the advice) of the much-disputed 2-nor-
bornyl cation. Eventually, the norbornyl ion
turned out to be the σ-delocalized higher

coordinate nonclassical ion and not a pair
of equilibrating trivalent classical ions. This
ended the dispute and a much-discussed
chapter of physical-organic chemistry.

Although many people say too much ef-
fort was expended on the “futile” nonclas-
sical ion controversy, I believe that it even-
tually resulted in significant insights and
much new chemistry. Based on the exten-
sive studies of carbocations, it was possi-
ble for me to generalize the concept. I al-
so suggested naming all cations of carbon
compounds as “carbocations” (because the
corresponding anions were named “car-
banions”). Carbocations could be differ-
entiated into trivalent (classical) carbeni-
um ions, in contrast to five or higher
coordinate (nonclassical) carbonium ions.

The study of carbocations also affected
in a fundamental way our understanding
of the chemical bonding of carbon com-
pounds. It allowed us to extend Kekule’s
concept of the limiting ability of carbon to
bind with no more than four other atoms
or groups to five (or even six or seven) atoms
or groups. It also led to the realization of the
general ability of saturated C–H and C–C
2e-2c Lewis-type single bonds to act via 2e-
3c bonding as σ-donors toward varied
strong electrophiles or highly reactive
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George A. Olah is scheduled to present
the Priestley Medal Address on March
15 during the award ceremony at the
American Chemical Society’s 229th na-
tional meeting in San Diego. Olah, 77, is
the 1994 Chemistry Nobel Laureate and
director of the Loker Hydrocarbon Re-
search Institute at the University of
Southern California. He is known
throughout the chemistry community for
his groundbreaking work with hydrocar-
bons. Olah is being honored with the
Priestley Medal for “his many extraordi-
narily creative and pioneering contribu-
tions to chemistry over a 50-year career
and especially his recent insightful work
on the methanol economy.” Published
here is the text of his address.
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BEFORE & AFTER As a youngster,
Olah was an avid reader—but not
usually about science; now he’s in his
sixth decade as a scientist. 



44 C & E N  /  M A R C H  1 4 ,  2 0 0 5 H T T P : / / W W W . C E N – O N L I N E . O R G

COVER STORY

reagents in superacidic systems. The elec-
trophilic chemistry of saturated hydro-
carbons (including that of the parent
methane) started to evolve based on the
recognition of the concept and significance
of hypercoordinate carbon (hypercarbon
chemistry).

During my Cleveland years, we
also investigated varied onium ion
systems, developed new synthetic
reagents and methods, continued
investigations in organofluorine and
organometallic chemistry, carried
out systematic studies in Friedel-
Crafts and related chemistry, ex-
plored new aspects of electrophilic
reactions of aliphatic and aromatic
hydrocarbons, and extended work
on nitration chemistry, to mention
some of the main areas.

Having achieved most of the
goals I set out for myself in Cleve-
land, in 1977 I felt it was time for
change, including that of my major
research direction. Our younger
son, Ron, was entering college at the
time, and his heart was set on Stan-
ford. He felt it would be nice if the
whole family moved to California.
Coincidentally, at the same time I
had an offer from the University of
Southern California. It was thus easy
to agree, and so we moved to Los
Angeles. With my friend Sid Benson, we
started the Hydrocarbon Research Insti-
tute, which was subsequently named the
Loker Hydrocarbon Research Institute in
honor of Don and Katherine Loker, great
friends and benefactors of the university
and of our institute. I found a challenging
new home at USC, which I still much
enjoy.

I have been interested during my entire ca-
reer in the chemistry of hydrocarbons. The
oil crises of the 1970s put this field into a
new perspective. Clearly, there is a need to
develop not only new and more efficient
ways to use still-existing natural hydrocar-
bon sources (oil and gas, as well as coal), but
also new approaches to synthetic hydrocar-
bons other than by Fischer-Tropsch chem-
istry. Our institute is dedicated to these goals.
At the same time, I continued some of my
previous research interests, including study-
ing carbocations and their chemistry, for
which I was awarded the 1994 Nobel Prize
in Chemistry. We extended the scope of new
hypercarbon chemistry and started to de-
velop the fascinating new area of superelec-
trophiles and superelectrophilic activation.

My work in Los Angeles, however, con-
tinues to center on the study of new hy-
drocarbon chemistry. We search for new

approaches to produce and utilize hydro-
carbons beyond the availability of nonre-
newable and relatively cheap oil and gas.
The major effort of our present research
is directed toward developing an approach
that I call the “methanol economy.” The

approach involves producing methanol di-
rectly from still-abundant vast natural gas
resources (that is, methane) without going
through syngas. More important, we also
pursue new chemistry to reductively con-
vert carbon dioxide to methanol.

CARBON DIOXIDE can be readily separat-
ed from flue gases of coal-burning power
plants or industrial plants. Rather than just
sequestering CO2, the gas can be used for
producing methanol-based fuels and raw
materials for hydrocarbons. I believe that,
using selective absorption methods and
membrane technology, it will be eventual-
ly even feasible to separate atmospheric
CO2 itself (representing only 0.036% of
air) and convert it into methanol, thus free-
ing humankind of its reliance on dimin-
ishing fossil fuels. Of course, to produce
the needed hydrogen by electrolysis of wa-
ter, much energy is needed, which will be
provided by atomic energy and the use of
all alternative energy sources. Other ap-
proaches (photocatalytic, enzymatic,
etcetera) also offer possibilities.

Methanol, a convenient liquid, is a way
to store and transport energy. Methanol is
also an excellent fuel in its own right, in-
cluding its use in the direct methanol fuel

cell (DMFC) that we developed jointly
with the Jet Propulsion Laboratory of Cal-
ifornia Institute of Technology. Methanol,
significantly, can also be directly convert-
ed catalytically into ethylene or propylene
and subsequently to varied hydrocarbons

and their products presently ob-
tained from oil and natural gas.
Once it becomes economically fea-
sible to chemically recycle atmo-
spheric CO2, the process will also
supplement nature’s photosynthe-
sis to mitigate the effect of this ma-
jor greenhouse gas on global warm-
ing. We are involved in extensive
research on all these issues. I be-
lieve that this is probably the most
interesting and significant work I
have ever been involved in and that
it has real viability. In contrast to
the ease of handling liquid meth-
anol, other approaches—such as
the much-discussed hydrogen
economy—must handle and trans-
port an extremely volatile, poten-
tially explosive gas under pressure,
necessitating a new and very ex-
pensive infrastructure. I am not
suggesting that we don’t pursue all
possible avenues to solve our de-
pendence on diminishing fossil
fuels. The methanol economy ap-
proach, however, certainly deserves

serious consideration as well as further re-
search and evaluation.

It was always my practice during my ca-
reer that whenever I felt that I had sub-
stantially achieved my goals and fulfilled
my interest in a specific area of research, I
wrote (or edited) a comprehensive mono-
graph on the field. Those interested can
consult these books for details.

I am most grateful for the contribution
of all my former students, postdoctoral re-
searchers, and other associates—by now
they exceed 200—who made our joint
work possible and whose names are to be
found on our publications. I always had an
open-door policy and was available to my
students and associates, whom I consider
members of my broader scientific family.
With my wife, Judy, we keep in contact
with them as much as possible, not only
scientifically but also at the personal lev-
el. Special recognition and thanks are due
to my friend, former student, and longtime
colleague professor Surya Prakash, who in
recent years, besides his own independent
work, increasingly plays a major role in our
joint research programs.

I have spent a lifetime in research and
teaching of chemistry, which I always con-
sidered a bridge between the different

PARTNERS The Olahs, shown here in 1996, have
collaborated for some 55 years. 

C
O

U
R

T
E

S
Y

 O
F

 G
E

O
R

G
E

 O
L

A
H



C & E N  /  M A R C H  1 4 ,  2 0 0 5    45H T T P : / / W W W . C E N – O N L I N E . O R G

branches of science (such as physics and bi-
ology). I discussed in my autobiography my
views on chemistry as the multifaceted cen-
tral science in more detail, including the his-
torical aspects of how chemistry developed
and where it is heading. Inevitably, science
has become more specialized and subdivid-
ed, but I strongly believe in the universality
of science. Whereas interdisciplinary study
and research are essential and provide much
of the most significant and intriguing ad-
vances, they cannot and should not be pur-
sued without building on solid fundamen-
tals. There can be no substitute to first
acquiring solid foundations in the basic un-
derlying disciplines of mathematics, physics,
and chemistry. Would a high-rise building
be stable if construction started at its high-
er levels, lacking solid foundations?

SOME OF today’s often-discussed trends are
disturbing. The question of the survivabili-
ty of chemistry as a field in its own right has
even been raised. Many people see chemists
only as general molecular scientists or engi-
neers. Of course, chemistry is essentially a
broad-scope molecular science—we are deal-
ing with molecules and their assemblies—
but it is built on its own common founda-
tions. I fully appreciate the great significance
of biological chemistry, the chemistry of ma-

terials science, and other interdisciplinary
fields in which chemistry plays a fundamen-
tal role. However, we as chemists are con-
tributing in a major way to these fields.

I am passionate about science and proud
to be a chemist. During my career I always
crossed conventional narrow boundaries,
which came naturally to me. I started as a
natural product carbohydrate chemist. My
subsequent contributions, mainly in syn-
thetic and mechanistic organic chemistry,
were frequently based on the use and de-
velopment of new inorganic reagents and
systems (such as superacids). I also always
tried to take full advantage of emerging
new physical spectroscopic methods. Af-
ter some reluctance (although during my
Cleveland years we had regular joint re-
search group meetings with John Pople
and Ned Arnett from Pittsburgh), I also
adopted with my associates the powerful
tools of computational methods, mostly
at the urging of my friend Paul Schleyer. I
never, however, considered myself a spe-
cialized physical-organic or any other “hy-
phenated chemist,” just a chemist. In my
research and teaching I always tried to em-
phasize the general common principles
and universality of chemistry. I hope I have
also succeeded in inspiring my students
and younger colleagues along these lines.

Reflecting on my life, a few years ago I
wrote the following in my autobiography:
“My long journey, which started in my na-
tive Budapest on the banks of the Danube
and took me to the shores of the Pacific
Ocean, was not always an easy one. Human
nature, however, helps to block out mem-
ories of hardship and difficulties. They fade
away and you look back remembering
mostly the positive aspects of your life. I
followed my own principles and went my
own way. It helped that I inherited a strong,
perhaps on occasion stubborn, nature with
a determination to follow the pathway to
my goals and that I worked hard to achieve
them. It was and still is a rewarding life,
which I share with my wife, Judy, including
our common profession.” Judy’s love, un-
derstanding for my many shortcomings,
and her strength to keep our family on
course cannot be thanked in simple words.
Our son George is an M.B.A. and the chief
financial officer of a financial company in
Los Angeles; Ron, a physician, is practic-

ing internal medicine in Pasadena. We have
two wonderful daughters-in-law, Sally and
Cindy, and three adorable grandchildren,
Peter, Kaitlyn, and Justin.

I would like to end by thanking my adopt-
ed country, which welcomed us as immi-
grants more than four decades ago. I firm-
ly believe in America; it still offers a new
home and practically unlimited possibilities
to the newcomers who are willing to work
hard for them. It is also where much of the
main action in science and technology re-
mains. I hope that the “American dream,”
which we were so fortunate to attain, will re-
main a reality for future generations. ■

WEDDING DAY In 1949, newlyweds
George and Judy Olah walk under
oars held by members of Olah’s
rowing club.
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