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ABSTRACT: In this interview Vladimr Prelog discusses
his | ong and di stingui shed career as an organic chem st. He
begins by recalling his early education in Yugoslavia, doctoral
studies in Prague, and first job as a chemst. He returned to
Yugosl avia in 1935 to teach at the Technical Faculty of the
University of Zagreb. The interview continues with Prel og
descri bi ng how he finessed the problens of war and foreign
occupation by emgrating to Switzerland, where he began a thirty-
five year long affiliation with the Swi ss Federal Institute of
Technol ogy (ETH). The central portion of the interview contains
Prelog's reflections on his research at the ETH.  This includes
work with the chem stry of natural products and with
stereochem stry, and his creation (wth Cahn and I ngold) of the
Cl P system for defining absolute configuration. The interview
concludes with Prel og speaki ng about the growi ng conplexity and
expense of chem cal research, his relationships with Arerican
chem sts, his current research, and the future of chem stry and
chem cal education

| NTERVI EWMER:  Dr. Tonja A. Koeppel received a naster's degree
in chemstry fromthe Swi ss Federal Institute of Technol ogy in
1944. Since then she has witten about, researched, and
taught college chem stry. Dr. Koeppel is also an historian of
chem stry. 1In 1973 she earned a Ph.D. degree in the history
and soci ol ogy of science fromthe University of Pennsyl vani a.
She is especially interested in the devel opnent of organic
chem stry in the nineteenth and early twentieth centuries.
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| NTERVI EW Vladimr Prel og
| NTERVI EVED BY: Tonj a Koeppel
PLACE: Swi ss Federal Institute of Technol ogy

Zurich, Switzerl and

DATE: 17 January 1984

KOEPPEL: Professor Prelog, you were born in Sarajevo on July,
23, 1906. To what country did Sarajevo belong at that tinme?

PRELOG It was part of the Austro-Hungarian nonarchy. M
life has been affected in nmany ways because Sarajevo has such
a bad reputation. As you may know, Archduke Franz Ferdi nand
and his wife were assassinated there in 1914 and that action
is considered to be the proxinate cause of the first Wrld
V\ar .

KCEPPEL:  Yes.

PRELOG | realized how Sarajevo's reputation affected ne
when | had to acquire a sailing permt in 1950 in the United
States. \While doing so, an agent of the Internal Revenue
Service interviewed ne. He asked ne, "Professor, where are
you fron®"

| said, "Zirich."

He responded, "Zirich, Sweden?"

| said, "No, Zirich, Switzerland."

He was a little irritated and said to ne, "You were
not born, of course, in Zirich."

| answered, "No."

He asked, "Were?"

| answered, "Sarajevo."

He then said, "Oh, that's the place where all this
ness started.”

I was very proud that while he didn't know t hat
Zarich is in Switzerland, he did know that Sarajevo exi sts.

KCEPPEL: He didn't hold it against you, did he?
PRELOG No.
KOEPPEL: That was in |950?

PRELOG In 1950. Sarajevo is now fanmous because the Wnter
O ynmpics will be held there this year.

KCEPPEL: Yes. Well, you nust have been a student in Sarajevo
when the assassination occurred. Wre you eight years ol d?

PRELOG | was a student in elenmentary school at the tinme and
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I was standing very near to the place of assassination. As a

pupil | was assigned to throw flowers at the Archduke's
procession. | was in the first row

KCEPPEL: Ch, you were there!

PRELOG The assassination occurred about two hundred neters
fromthe place where | was standing. | didn't see it, however,
because it happened around the corner.

KOEPPEL: It nust have been terrible.

PRELOG Yes, it was very bad.

KOEPPEL: There was much confusion, | guess.

PRELOG | was, as in nany other cases, a spectator of very
i mportant events.

KCEPPEL: Ch, yes, you were indeed! Two world wars. W'l
get to that later. So, you went to grade school in Sarajevo.

PRELOG Yes. W then noved to another place, Zagreb
During nost of my stay in Yugoslavia | resided in the city of
Zagreb, the capital of Croatia, the northern part of
Yugosl avi a.

KOEPPEL: Wat year did you nove to Zagreb?
PRELOG In |915.

KCEPPEL : So you were in about the third grade. You entered a
di fferent school and then..

PRELOG | then attended Real gymmasi um a ki nd of high
school , somet hing between el enentary school and university.

KCEPPEL: Oh, | see.
PRELOG The systemis practically the sanme in Swtzerl and.
KCEPPEL: Does it take you to the university |evel?

PRELOG You attend Real gymmasi um for eight years and then

take what we call the maturity exam nation. After passing

this exam nation you may be accepted by a university. This is
nore or |ess the m ddl e European system

KCEPPEL: Yes. You nust have studied chem stry there because
| noticed that you published a paper while still in this
school .

PRELOG For two years | attended school in a smaller town,
Csi j ek, because ny father was appoi nted director of a high
school there. | had a very, very good teacher. | hel ped him
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to build a small chem stry |aboratory. As | have nentioned on
several occasions, | proved that the | evel of chem cal
literature was not very high because ny paper was accepted!
It was published when | was about fifteen years ol d.
KCEPPEL: That's wonderful! Wat was the paper about?
PRELOG It was about a titration apparatus.
KCEPPEL: You actually wote it in German

PRELOG | wote it in German and it was corrected by ny
teacher. It was accepted by the Chem ker Zeitung.*

KCEPPEL: You were bilingual ?

PRELOG No, | could only wite German, not speak it. | had
studi ed German at school. M nother tongue was Croatian and
we didn't speak Gernman at horme.

KOEPPEL: | see.

PRELOG W read CGernman books at home. There were nmany
German books at hone, but we didn't speak Gernman.

KCEPPEL: Yes, well, what was your father's name?

PRELOG My father's nane was Mlan. It is a Yugoslav nane.
He was a professor at the Gymmasium There were different
branches of Gymasia. One enphasized G eek and Latin for
peopl e who wanted to becone | awers or even study nedicine.
The ot her branch offered mathematics, natural sciences, and

nodern | anguages. It was call ed Real gymmasi um
KOEPPEL: | see.
PRELOG | had taken the scientific education, not the

hunmani sti ¢ one.
KOEPPEL: Your father was not a scientist?

PRELOG My father was a historian at the Gymmasium  Very
soon, however, he becane professor of history at the
University of Zagreb. W noved back therefore to Zagreb. The
| ast years of nmy schooling at this |evel were in Zagreb.

KCEPPEL: Did your father's being an historian influence you?

You seemto have an historical bent, at |east in your |atest
wor K.

PRELOG Yes. | cone froma famly of historians--even ny

*Vladimr Prelog, "Eine Titriervorrichtung,"” Chem ker Zeitung,
45 (1921): 736.
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grandfather was a historian. I have a brother who is an
hi storian, and nmy son is an historian. My son is now at the
Uni versity of Marburg.

KCEPPEL: How did you beconme a chemist? Was your nother sci-
entific in any way? Did she have a science education?

PRELOG No, but | was always very much interested in science
and | think perhaps | becane a chemist as a kind of protest
agai nst ny father.

KCEPPEL: Yes, that could very well be; it happens very often
So, you then noved to Prague to study chem cal engineering.

PRELOG Yes. At that tinme, you know, chem cal engineering

was very different from what it is understood to be today. | t
was really chem cal technol ogy. There was an institute of
chem cal technol ogy in Prague. It was called a technical high

school (techni sche Hochschule) as were many simlar schools in
Germany, but it had university status. It was not a high schoo
in the Anerican sense.

KOEPPEL:  No.

PRELOG Techni sche Hochschule is translated as institute of
technol ogy. For exanple, the Ei dgendssi sche Techni sche Hoch-
schule is the Swiss Federal |Institute of Technol ogy. It's
somewhat |ike MT. The school that | attended was called the
School of Chem cal Engineering. It was not engineering as it

is taught today, which places very strong enphasis on apparatus
and technical processes. It was partly pure science and partly
descriptive technology. It was for a long tine the sanme here

in Zarich. 1t was not chem cal engineering.

KCEPPEL: Yes, | was a student at the ETH and | renenber that.
So, you started to study chem stry in Prague. You described
this in one of your recent publications--or actually I think it
was a |l ecture, "Thoughts After 118 Senesters of Chem stry."*

PRELOG Yes. | don't think, however, that American school s
use the semester.

KOEPPEL : Yes, they do. In a way, though, you're right; many
universities go on trinesters. The conventional way, however,
is still the senester.

PRELOG It is fifty-nine years now since | started at the
Institute of Technol ogy in Prague.

KCEPPEL: What you want to say is that you were al ways a

*VlIadimr Prelog, "Gedanken nach 118 Senestern Chem estudi um"”
Chem e und Cesellschaft, G Boche ed., (Stuttgart: Wssen-
schaftliche Verl agsgesel |l schaft, 1984).
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student as well as a teacher.

PRELOG Yes, | have always been a student. | was also a
teacher, but | feel nore |ike a student.

KCEPPEL : That's the best philosophy. You nentioned in this
| ecture that you were not too happy with your first year of
chem stry because your work | acked phil osophi cal depth.

PRELOG Yes. | thought that that first year would be very
exciting and very deep, but the daily work was rather dull. I
really knew all about these things. | found it dull, for

exanple, to determ ne the anount of iron in a mxture of iron

and cobalt in qualitative or quantitative analysis. It was
sonething which | didn't think | would have to learn at a

uni versity.
| found a young nentor who hel ped ne, or rather

who showed nme how to do science. This happened in organic
chem stry, which | considered initially to be very enpirical.

At the tinme, | liked to generalize. | thought that | should
first learn very general things and then go into details.

Later, | learned that it's better to start with specific

things and then to devel op sonething nore general. That's

what | learned from Rudolf Lukes, at that tinme, a graduate
assi stant and not much ol der than nyself, but much nore

advanced in his know edge of organic chem stry. H s advice

strongly influenced ny devel opnent as a chem st. He taught ne
how wonder ful organic chem stry really is. He showed ne how
well organized it is and how easy it is to start scientific
work in organic chemstry. It is relatively sinple to go from
the known to the unknown. If you like to nake generali zations
in the beginning it is, of course, extrenely difficult. To do
that successfully you nmust be know edgeabl e and tal ented.

KCEPPEL: So, you took the conventional courses. | assune
that you started with general chem stry and, what el se did
you take, physics?

PRELOG We had quite a lot of technology. | did it success-
fully, but very superficially. |1 was interested only in
organi ¢ chem stry once | becane acquainted with it. | did al

of the other things very routinely.

KCEPPEL: Reluctantly?

PRELOG | couldn't do it reluctantly because | had very
little noney. So, | had to do it very quickly.

KOEPPEL: | see.

PRELOG | finished ny studies in the shortest legally

possi bl e tine.

KCEPPEL: Wi ch was how many senesters?
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PRELOG Ei ght senesters. In that tine | had practically
finished ny doctoral thesis. According to the |law at that tine,

| could not take ny doctoral examnation until two senesters
after | had received ny diplona. Therefore, | had to wait a
year. I was already enployed when | took nmy doctora
exam nation. | nore or less finished ny studies in nine
senest ers. | had to get the engineer's diploma first and then

earn the doctorate.

KCEPPEL: What was the topic of your dissertation?

PRELOG It was about the constitution of a natural product
whi ch was cal | ed rhammoconvol vulinoic acid.* It was an

agl ycone of a glycoside. M sponsor was Em | Votocek, a
wel | - known sugar chem st. He was a pupil of the fanbus German
sugar chem st Bernhard Tol | ens.

KCEPPEL: Ch, yes, | see! The Tollens test!

PRELOG But I didn't |ike sugar chem stry.

KOEPPEL: Wy not ?

PRELOG At that tinme, in sone way, sugar chem stry reached a
stage where it didn't develop significantly. Only routine work
was being done. So, | asked for a natural conpound, but not a
sugar. | nmore or less investigated a by-product, a hydrolytic
product, an aglycone, of a glycoside. | had the structure in

a short time. It was a small, but good, piece of work.

KCEPPEL: Well, it seens to have brought you into one of your
main fields, natural products.

PRELOG | becane an addict of natural products and | have
stayed one all of ny life. O her things that | have done well
have had a connection with natural products. Nat ural product

chem stry has always been the starting point.

KOEPPEL: Did your work with natural products also get you
Into sterochem stry?

PRELOG Yes, because if you deal with natural products you

| earn that you need stereochemstry. It is not a special
science. It is a way of looking at things. So, if you work on
natural products, you always find that they present stereo-

chem cal problens. To understand what happens, to understand
the reacti on nechani sns, you have to consider the
stereochem stry. Al of ny stereochem cal problens were nore
or less the result of ny work on natural products.

*E. Votocek and V. Prelog, "Sur |'acide 3, 12-dioxyl pal mtique
conposant de |'acide rhamoconvol vul i que," Collection Czecho-
sl ovak Chem cal Communi cations, 1 (1929): 55.
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KOEPPEL: | want to ask you many nore questions about
stereochem stry, but | will first ask you what you did next.
You went into industry...

PRELOG Yes, in 1929. | nentioned that in ny talk here.*
1929 was a tinme of great economic crisis in the United States
as well as in Europe. There were very nmany unenpl oyed peopl e
in Czechoslovakia. | was a foreigner there and, consequently,
there was no place for ne at any institution at which I could
do the kind of chem cal research that | wanted to do.
| was very happy when a place was offered to ne by a
friend of ny nentor, Lukes. Although a chem st, the friend was

really a merchant. He had two shops with chem cals and chem -
cal appar at us. Very often, he needed sonme conpounds that were
not available commercially. He wanted ne to organize a snal

| aboratory in which we could nake those conpounds- -sonet hi ng

i ke the beginning of the Aldrich or Fluka conpany on a

very small, very nodest scale. Well, we did that. He bought a
smal |l house that we rebuilt into a laboratory. W

brought sone apparatus there from his shops and started to
prepare rare chemcals. One of our custoners was a mlitary
research | aboratory. | prepared a nunber of toxic conpounds

for them W prepared many other conpounds not conmercially
avai l able, but of interest to sonebody. We prepared, for
exanpl e, great quantities of amoniumsulfite, which was used

for permanent waves, and was not commercially avail abl e at

that tinme, or at the |least, was very expensive. W also pre-
pared | arge quantities of chloroacetophenone for the police.

That too was not commercially available at that tine.

KCEPPEL: For the police! Wat was that used for?

PRELOG It was used as a lachrimtor. There were many ot her
such things. W also had a snmall analytical |aboratory, and

in the evening I did sone research. | was stinulated by ny

boss who wanted a doctor's degree, and who therefore worked in
the evening as well as during the day.

KCEPPEL: You're tal king about the friend of Lukes?

PRELOG Yes, his name was Gothard Driza. He

had only an engi neer's degree and was ny first doctoral
student. It was an unusual situation, to be an enpl oyee and
the enployer's nentor. But, he was a very nice person, so it
worked very well. He was only about ten years ol der than
was, and passed his doctoral exam nation summa cum | aude.

KCEPPEL: That was quite successful.

PRELOG Yes. | was successful with ny first doctora
st udent .
*See Prel og, "Gedenken nach 118 Senestern..." (cited on p.4

above), p. 8
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KOEPPEL: Were you careful with your toxic chem cals? So many
great chem sts were poisoned at an early age because they did
not have sufficient ventilation in their |aboratories.

PRELOG When | think now of what we did then, | realize that
the working conditions were terrible.

KCEPPEL: You didn't realize it at the tine, but you seemto
have survived it.

PRELOG More or less. W worked under crimnal conditions!
KOEPPEL: No fune hoods?
PRELOG Oh, yes.

KCEPPEL: You did have fume hoods? You did get good ventil a-
tion?

PRELOG Yes, but what we prepared were often strong carcino-
gens, such as nitroso urea. W didn't even use gl oves.
renmenber that | prepared it nyself. W filtered it on a big
Buchner funnel. Wth bare hands, we prepared liters of

et hereal di azonet hane sol utions that sonebody wanted. W
prepared all kinds of arsenicals and things |ike that. W
prepared derivatives of tellurium selenium..

KOEPPEL : It sounds dreadful.

PRELOG It sounds dreadful, and yet | am now over seventy-
seven years old. Carcinogenesis is a very special problem |
woul dn't reconmend that anybody do what we did. | am now very,

very careful that my coworkers don't do such things. At that
time, however, we didn't know better. That was the time when
the first carcinogens were really discovered. Before that

time, carcinogenicity didn't exist in the term nol ogy of

chem stry. The first carcinogens were conpounds |ike benzo-
pyrene and simlar conpounds fromcoal tar that were discovered
in England. Still, we didn't know anythi ng about the carcino-
genicity of other chem cals.

KOEPPEL: You did publish several papers during your
i ndustrial period.

PRELOG Vel l, not so nmany, but | wanted to do sone work

besi des the daily work that | had to do. Also, | wanted to

do sonething socially relevant; | wanted to eradicate nal ari a.
So, | picked the synthesis of cinchona al kal oids, |ike quinine
and simlar conpounds, as a subject of inquiry.*

*Vladimr Prelog, Rativoj Seiwerth, Viktor Hahn, and Eugen
Cer kovni kov, "Synthetische Versuche in der Reihe der

Chi naal kal oide 1," Berichte der Deutschen Chem schen
Cesel I schaft, 72B (1939): 1325-33.
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At that tine the constitution of quinine was known,
but not its configuration. There was no synthesis of quinine
itself, only of dihydroquinine. The starting material was not
easily available, so it was necessary to find a cheap new
nmet hod, which could be used on a |arge scale, to produce the
nonaromati ¢ half of the quinine or the other correspondi ng
al kal oi ds. W spent several years on that problem W didn't
solve it conpletely. | continued to work on that problem after
| left Prague, and even in Zirich.*

| left Prague because | found that | wanted badly to
have an academ c position and because the University of Zagreb,
in Yugoslavia, offered ne one. | was appointed a university
docent. That position conbined the duties of a full professor
with the salary of a poorly paid assistant. | didn't know t hat
at the tinme. | accepted the position and noved to Zagreb.

In addition to being a teacher, | spent five years
continuing the work that | had started in Prague. Wth the
assi stance of a few young people, and with the financial help

of a small pharmaceutical factory, I was able to organize a
nodest | aboratory. W did quite well until Yugoslavia was
occupied by the German army in 1941. | found that | woul d get

into trouble unless | em grated.

| could emgrate relatively sinply because | had an
invitation from Professor Richard Kuhn, who was president of
the German Chem cal Society, to visit Germany to give tal ks
about ny work. Wth this invitation in hand | visited the
general of the German occupation arny that controlled Zagreb.
He gave orders to the |Independent State of Croatia to issue
passports for nme and ny wife. M predecessor here, Professor
Ruzi cka, who was also ny former countryman, then invited ne to
visit himin Switzerland. Wth his invitation | got a Sw ss
visa and so | cane legally to Switzerland w t hout any heroic
attenpts to clinb nountains or to be refused at frontiers.

*Vladimr Prelog, Paul Stern, Rativoj Seiwerth, and Suzana
Hei nbach-Juhasz, "Uber die Synthese eines 'vinylfreien

Chi naal kal oi des' und sei ne Wrkung auf die Vogel nalaria,"

Nat urw ssenschaften, 28 (1940): 750; Prel og, Seiwerth,

Hei nbach- Juhasz, and Stern, "Synthetische Versuche in der Reihe
der China-Al kaloide. Il Mtteilung. Uber die Synthese der

6' - met hoxy-rubanol e-(9)," Berichte der Deutschen Chem schen
Gesel | schaft, 74A (1941): 647-52; Prelog and Al fred Konzak,
"Synt hetische Versuche in der Rei he der China-Alkaloide. 111
Mtteilung. Uber eine neue Synthese von -Kollidin," ibid.,
74B (1941): 1705-6; Prelog and M Prostenik, "Synthetische
Versuche in der Reihe der China-Al kaloide. 4 Mtteilung. Uber
Hononer ochi nen und Uber die partielle Synthese des

Chi notoxins," Helvetica Chimca Acta, 26 (1943): 1965-71; and
Prel og und E. Zal an, "Synthetische Versuche in der Rei he der
Chi na- Al kal oide. 5 Mtteilung. Uber die Konfiguration der
asymmet ri schen Kohl enstoffatone 3, 4, und 8 der

Chi na- Al kal oide," ibid., 27 (1944): 535-45.
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| cane here, | would say, at the right tine.
Prof essor Ruzicka had a nunber of ol der coworkers or
assistants who had imm grated previously to Switzerland, but
who no longer felt safe in Switzerland. They therefore
emgrated, nostly to the United States, just a few weeks, or
even one week, before | arrived.

KOEPPEL : | see. There were a | ot of vacanci es here.

PRELOG There were a | ot of vacancies for an experienced
chemst. | started here as a student and then becane a
privatdocent. | went through all of the stages of the academ c
hierarchy. | was a titular professor, which neans that | had a
title but no salary. | then becane an associ ate professor, a
full professor, and, finally, succeded Ruzicka as chairman of
the Organic Chem stry Laboratory. | retired in 1976 and | am
now a student again.

KCEPPEL: Well, you noved up very swiftly. You had stayed in
Swi tzerl and once before?

PRELOG Yes, for four nonths as a kind of postdoctora

student. | had never before been in a big laboratory. In
| 937, after | had accunmul ated sonme noney frommnmy work with the
small industry in Zagreb, | spent four nonths here in the

| aboratory of Professor Ruzicka. Ruzicka knew therefore that |
m ght be a good coworker. This nore or less facilitated ny
emgration to Switzerl and.

KOEPPEL: That proved to be very advantageous. Wen you cane
to the Swi ss Federal Institute of Technol ogy, what did you
find? 1 know it was very peaceful in Switzerland during the
war and everybody who canme in fromwar-torn countries noticed
it. How was the working climte?

PRELOG Onh, it was very good, you know. There were nostly
Swiss here. W hardly had any foreigners. At that tinme the
Swiss had to performtheir mlitary service on the frontiers.
Because of that, they were very eager to work hard. They spent
a part of their time doing mlitary service and then cane back
to work on their Ph.D. theses. | think that the atnosphere was
very good. W were cut off fromthe world's chemcal litera-
ture, however. We seldomreceived the Journal of the Anmerican
Chem cal Society. Sonetinmes, even the nmail deliveries from
Germany didn't function very well. The journals were very
often | ost. We coul d concentrate, however, and work on prob-
lenms that didn't require nmuch new literature. On the whole, it
was pleasant. O course, we were never sure that the Germans
woul d not occupy Switzerland. The situation was very hot.

Yet, in conparison with being already occupied, it was not so
bad.

KOEPPEL: You were not afraid that they would invade
Switzerl and?
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PRELOG | was not afraid that they would invade, no

KOEPPEL: | know that there was a tine when they debated
whet her they should go through Switzerland or through Hol |l and.

PRELOG Htler was a madman. You coul d never be sure
that he wouldn't nake conpletely irrational decisions.

KCEPPEL: Yes. That was true. You had your own journal here
then, the Helvetica Chimca Acta. D d they start publishing
after you arrived or was that already in existence?

PRELOG Hel vetica Chimca Acta started in 1919 after the
First World War ended. We therefore had our own journal. W
coul d publish quickly.

KCEPPEL: You published nostly here?

PRELOG During that tinme, yes. | had published before in
Czech journals and even in Gernman journals, in Berichte der
Deut schen Chem schen Gesel |l schaft, and in Liebig s Annal en.
It was much nicer, however, to publish in Helvetica.
Practically everything I did at that tine and even | ater was
publ i shed there. Only occasionally did | publish in foreign
journals. W published nost of our experinental work in Helvetica
Chi m ca Acta. That was the tradition. Helvetica Chinca
Acta becane a respectable journal because a nunber of very
good chem sts |ike Karrer, Ruzicka, Reichstein, and many

ot hers, published all of their inportant work there. It
becanme especially well-known for the work on natural
products.

KCEPPEL: Were you on the editorial board?

PRELOG No, | was never on the editorial board, although
was for some tine a nenber of the commttee of the Swiss Chem -
cal Society, and | was al so president of the society for two

years. Yet, | was never on the editorial board. | wouldn't
have done well in that capacity because | am not a great
linguist. | think it was wise not to appoint ne to the

editorial board. By the way, at that tinme the Helvetica
Chimca Acta was edited by the chief editor hinmself. The
editorial board had a very small function, to support the
chief editor only when he was in doubt about his decisions.

KOEPPEL : | see. Wio was the chief editor?

PRELOG At first, the chief editor for many years was
Professor Fritz Fichter in Basel. He was succeeded by

Prof essor Em | Cherbuliez, a professor of organic chem stry in
CGeneva. Both of the editors were very conpetent and so the
journal becane fanmous. W could publish very quickly because
our papers were refereed only in case of doubt. Because
everybody knew everybody, everyone could publish rapidly and in
spite of that, the journal had a certain standard.
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KOEPPEL: The Swi ss Chenical Society played a |arge role.
Were nost Swiss chemi sts nenbers of it or was the Society's
menbership restricted in any way?

PRELOG Everybody who was working in research, either in
acadene or in industry, was a nenber of the Swi ss Chem ca

Society. It was not a professional society; it was purely a
scientific society. It has remained a scientific society
until this day and it still is not a professional society.

It doesn't care about salaries, status of chemi sts, and their
enpl oynent .

KCEPPEL: It's not Iike the Anerican Chem cal Society.

PRELOG Nei ther |i ke the German Chem cal Society, nor the
Engli sh Chem cal Society, which nowis called the Roya
Chem cal Society.

KOEPPEL: | see. You started to work in Zirich with natural
products under the influence, | guess, of Professor Leopold
Ruzicka. D d you work with hinf

PRELOG When | cane here we, of course, discussed what |
shoul d do. There was an area here that had been |eft
abandoned by those chem sts who had em grated from
Switzerland. | nust tell you that some of those chem sts
becane very fanous later in the United States.

KCEPPEL: Can you nane thenf

PRELOG Yes, of course. One of themwas a Polish-born
chem st, Dr. Leo Sternbach, who, as you know, discovered

Li briumand Valium which in nmany ways changed nedi ci nal

chem stry. Wen he left he was al ready enpl oyed by Hof f man-
LaRoche and joined the branch in Nutley, New Jersey, where he
made his discovery. The second was Dr. Rosenkranz who | ater
becane president of Syntex in Mexico and who nade

Syntex a conpany known wor| dwi de. They were responsible for
t he devel opnent of the pill to a great extent.

KOEPPEL: | never realized that the pill canme from Mexi co.

PRELOG In Mexico they had plants containing steroids that
were starting materials for the pill. So, it was just the
right place to develop the pill. Sternbach and Rosenkranz
were not the only people involved in the devel opnent of
nmedi ci nal chem stry, but they were, in the end, anong the nost
i mportant.

KCEPPEL: What was the commercial nanme of the product?

PRELOG | don't know. They changed the names all the tine
because the pill didn't develop all at once.

At that time Ruzicka bought organ extracts fromthe
United States in large quantities. He hoped that it would be
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possi ble with nodern nethods to isolate sonme new hor nones or

sonme new conpounds with high biological activity. He said,

"You can do work on natural conmpounds or any other work you

want. You will get for that a couple of coworkers but perhaps

you yourself should work on organ extracts and your coworkers
shoul d work, for exanple, on alkaloid chem stry."

Fromthe start | was very interested in the exciting
structures of alkaloids. At that tine they were very unusual.
Today this is no longer so. All of these structures seemvery
common to us now, but at that tinme they |ooked very bizarre.

So | worked on organ extracts and at the sane tinme ny coworkers
wor ked on al kal oi ds. | had two coworkers who were nore or
| ess assigned to nme by Ruzi cka.

KCEPPEL: You then published sone papers on..

PRELOG Wth Ruzicka, on organ extracts.* | was really dis-
appoi nted about this work. Al though we worked hard, we didn't
find anything really spectacul ar.

KCEPPEL: And you got only small amounts, | suppose.

PRELOG The only new thing we di scovered were steroids with
a musk odor fromthe testes of boars. | had forgotten that |
I solated themw th ny own hands, when these conpounds becane

fanobus. They are sex attractants for swine and are used in

ani mal husbandry. It was also interesting to |learn that truf-
fles, which grow under the soil, are detected by sw ne because
they contain one of these steroids with a nusk-like odor. The
swine are really searching for their sex attractant. It is

claimed that it also attracts fenales and is sold as a
per f ume.

KCEPPEL: There was a big to-do about nusk oil a few years ago.

*Vladimr Prelog, Leopold Ruzicka, and Paul Stern, "Untersuchungen
uber Organextrakte. 4 Mtteilung. Zur Kenntnis der unverseifbaren
Li poi de aus Schweinem|lz," Helvetica Chimca Acta, 26 (1943):
2222-42; V. Prelog and L. Ruzicka, "Untersuchungen uber
Organextrakte. 5 Mtteilung. Uber zwei noschusartig riechende

St eroi de aus Schwei net est es- Extrakten,"” ibid., 27 (1944): 61-66;

V. Prelog, L. Ruzicka, and P. Weland, "Steroide und Sexual hornone.
90 Mtteilung. Uber die Herstellung der beiden noschusartig
ri echenden 16 - Androstenol e-(3) und verwandter Verbindungen,"
ibid., 27 (1944): 66-71, V. Prelog, L. Ruzicka, and F. Steinmann,
"Unt ersuchungen tber Organextrakte. 6 Mtteilung. Uber die
I solierung von Chym | -al kohol (d - - Hexadecyl- glycerylather) aus
Testes- Extrakten und seine ldentitat mt 'Testriol',” ibid., 27
(1944): 674-77, and V. Prelog, L. Ruzicka, F. Meister, and P.
Weland, "Steroide und Sexual hornone. Unt er suchungen Uber den
Zusammenhang zwi schen Konstitution und Geruch bei Steroiden,”
ibid., 28 (1945): 618-27.
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PRELOG Anyway, that was a very small discovery. | nention
it only because at that tinme we didn't have the slightest idea
about its special qualities.

KCEPPEL: | have to tell you that I worked in the | abs near one
of your students who worked with nmusk day in and day out, and |
couldn't stand the snell.

PRELOG Musk must be extrenely diluted, otherwise, it is
rather irritating.

KOEPPEL: Yes, | know that. So, you stayed wi th natural
pr oduct s?

PRELOG Yes, then we started to work on al kal oids. W
continued some work on the configuration of cinchona al kal oi ds
and started to work on strychnine. W showed that Robi nson's
formula is wong, but we didn't propose a correct formula.*

Pr of essor Whodward then also cane into the picture. Finally,
the fornmula of strychnine was proven conpletely.** At that
time that was a relatively great achievenent. It was not so
easy to determne the structure of such polycyclic al kal oi ds
by chem cal nethods.

KOEPPEL : | under st and.

PRELOG W really worked on strychni ne because we didn't
have any other al kal oi ds at our disposition. W found a
five-kilo bottle of strychnine in our storeroom Sonebody
bought it, | don't know for what purpose.

KCEPPEL: As a rat poison?

PRELOG Perhaps, | don't know. | then read about one hundred
and forty papers by Hermann Leuchs, about fifty papers by Sir
Robert Robinson, and thirty papers by Heinrich Weland. W didn't
have much literature to read during the war, so it was possible

to

spend quite a lot of tinme in the library reading old papers. W
were very lucky. In our first experinments we found sonething
wong with Robinson's fornula. (It had been thought to be correct
for several years.) That discovery made us well - known because

Robi nson was considered at that tinme to be the best chem st in the
worl d. So, being able to find sonmething wong with his fornula was
very inportant.

*Vladimr Prelog and S. Szpilfogel, "Die Konstitution des
Strychnins,"” Experientia, 1 (1945): 197-98.

**Robert Robi nson, "The Constitution of Strychnine," Experientia,
2 (1946): 28-29. A so, R B. Wodward, WJ. Brehm and A L.

Nel son, "The Structure of Strychnine,” Journal of the Anerican
Chem cal Society, 69 (1947): 2250.
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KCEPPEL: What was wong with his fornul a?

PRELOG Oh, the size of the rings was not so easily deter-

m ned. He put a five-nenbered ring in place of a six-nmenbered
ring. Qur first discovery was that this ring can't be a five-
menbered ring.

KCEPPEL: Well, you already had a | ot of experience with poly-
cyclic conmpounds. Did you synthesize adamant ane?

PRELOG Yes. That was nore or | ess a secondary research
activity, but we had in fact been the first to synthesize ada-
mant ane. By doing so we also proved its structure. The struc-
ture of adamantane had been known, but it had been nore or |ess
a matter of intuition, supported by a Debye-Scherrer X-ray
diagramthat didn't really prove the structure. It showed only
that the proposed fornmula was conpatible with the X-ray di agram

KCEPPEL: WAs your formulation two-di nensional, or did you
propose a three-di nensional structure?

PRELOG Not I, but Lukes was really the one who first pro-
posed the right fornula, nore or less intuitively, because the
crystal s of adamantane are tetrahedral. He proposed it be-
cause a hydrocarbon, Cj,H, wth a nelting point of about
280°C, was quite unusual. This is possible only because the
nol ecul e i s al nost perfectly spherical, and therefore, fits
the lattice of the crystal very well. The other point was the
tetrahedral crystal structure. Fromthose two bits of know -
edge and by using intuition, he proposed the structure. The
powder diagrans didn't specify the position of the individual
atonms in this case. Therefore, our synthesis represented a
synthetic structure proof. W wote only two papers about
adamant ane, but they nmade quite an inpression.*

KCEPPEL: You did that before you cane to Zirich.
PRELOG Yes, that happened in Zagreb

KCEPPEL: Could you tell me a little bit about Wodward. You
publ i shed several papers with him?**

*VIadimr Prelog and Rativoj Seiwerth, "Uper die Synthese des
Adamant ans," Berichte der Deutschen Chem schen Gesel |l schaft,
74B (1941): 1644-48; and Prelog and Seiwerth, "Uber eine neue,
ergi ebi gere Darstellung des Adamantans," ibid., 74B (1941):
1769- 72.

**D,H R Barton, O Jeger, V. Prelog, and R B. Wodward, "The
Constitution of Cevine and Sone Rel ated Al kal oi ds,"” Experi en-
tia 10 (1954): 81-90; F. Gautschi, Jeger, Prelog, and Wod-
ward, "Uber die Konstitution der Decevinsaure," Helvetica
Chim ca Acta, 37 (1954): 2280-2294; Jeger, Mrza, Prelog,
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PRELOG Wodward first cane here in 1948. His trip was
sponsored by the Sw ss-Anerican Foundati on that was founded by
American branches of Swiss firnms. In the beginning, after the
war, there was little contact between Swi ss and Anerican chem
ists. To pronpote these contacts, the Foundation sent Anerican
chem sts to Switzerland every year. One of the first was

Prof essor Whodward. At that tine he was not fully accepted by
the Anerican chem cal establishnent.

KCEPPEL: Do you know why?

PRELOG Yes, but | don't want to tal k about that! Wodward
was very young.

KOEPPEL: How old was he?

PRELOG At that time he was about thirty-one years old. He
had had sone conflicts with Anerican chem sts, especially the
ol der ones, because he was very self-confident. He realized
that he knew nuch nore chemi stry than these people and he
irritated them Sonme of them of course, recognized him but
the others just thought that he was not a pleasant fell ow
Ruzi cka, my predecessor, who was already at that tinme a Nobel
Prize winner, accepted himfully because he recogni zed t hat
Wodward was a great man. So, | too accepted himimedi ately
and we becane very good friends during his first stay here in
Switzerland. This friendship lasted until his premature death
a few years ago.

KOEPPEL: Was he here one year, or...

PRELOG No, no, no, he was here only for a few days.

KOEPPEL: Ch, | see.

PRELOG He was already at Harvard, but he was, | think, only
an associ ate professor. He was soon pronoted. W really

t hought that he would be a very good addition to our staff.

KCEPPEL: Did you offer hima position?

PRELOG Well, he considered it very seriously, but then he
becane so fanous...

Ch. Vogel, and Wodward, "Di e Konstitution der Hexan-tetracar-
bonsaure aus Cevin und Germn," ibid., 37 (1954): 2295-2301;

Jeger, Prelog, E. Sundt, and Wodward, "D e Konstitution des

Ri nges F und di e absol ute Konfiguration des Kohl enstof fat ons 25
des Cevins," ibid., 37 (1954): 2302-2306. Gautschi, Jeger, Prelog,
and Whodward, "Absol ute Konfiguration des Kohlenstoff- atons 10 in
Cevin und verwandten Al kal oiden,” ibid., 38 (1955): 296-303; and
F. Mat hys, Prelog, and Whodward, "4,5,- D hydro-2, 3,

6, 7-di benzoxepi ndion-(4,5)," ibid., 39 (1956): 1095-1099.
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KOEPPEL: What about the Wodward I nstitute?

PRELOG Vel |, when he becane so fambus we were not able to
offer hima position. He didn't have any teaching duties at
Harvard, at |east no teaching duties he didn't want. If he

didn't want to teach, he didn't have to. Here it would be

i npossi ble to have a professor who didn't teach. Yet, we

al ways wanted to bind himnore closely to Switzerland. Finally,
| persuaded the CIBA Conpany to organize an institute in Base

in which he could do whatever he wanted. |[|f he produced sone-
thing of practical value it could be used by CIBA and if he
didn't it would still be good chem stry. The Wodward Insti -

tute, organi zed in Basel by the CIBA Conpany, consisted of a
| aboratory with about six coworkers. There was a kind of
| i eutenant who directed the research during Wodward' s absence.

KOEPPEL: Who was that?

PRELOG Ch, there were several of them There was Dr. Kar
Heussler. He was replaced by Dr. Ivan Ernst who was | ater
repl aced by Dr. Jacques Costeli. The three ClIBA chem sts were
assigned to the position tenmporarily; they were, so to say on
"l oan" from Cl BA.

KOEPPEL: Wat was the relationship between the Wodward
Institute and the ETH?

PRELOG None what soever

KOEPPEL: How about the vitam n B, synthesis with
Eschennoser ?

PRELOG Not hi ng was done on vitamn B, at the Wodward
Institute in Basel. Wrk on B, was initiated at Harvard. Soon
afterward, Professor Eschennoser of the ETH decided to work on
B,, . He knew that Wodward was working on that topic but he
was not afraid to proceed on his own. Initially, Wodward and
Eschennoser worked i ndependently. Slowy, however, they
realized that the task was so difficult and so tine-consum ng
that they decided it would be best if each of the groups

worked on a certain part of the project. Finally, they decided
to unite their efforts. They exchanged experience, results, and
even conpounds. They cooperated very closely. Each contrib-
uted his own share and finally it was crowned with success.
German chem sts considered that achievenent the Munt Everest

of synt hesi s.

KCEPPEL: Yes, a wonderful piece of work.

PRELOG It didn't have anything to do with the Whwodward Insti -
tute in Basel. The Wodward Institute never touched anything in
connection with vitamn B, . It was done either in Zurich by

Eschennoser or in Harvard by Whodward. It was a problemthat
didn't have any practical aimbecause vitamn B,, can be obtained

so cheaply frommcrobial cultures. Considering all of the
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difficulties to produce it synthetically it will never be--well
you shoul d never say never--but at least | can't think now that
synthesis will be a viable source of vitamn By, .

KCEPPEL: Well, | really would |ike to ask you now about
stereochem stry. You received the Nobel Prize in 1975 for
your contribution to the stereochem stry of organi c nol ecul es
and for reactions involving stereospecific pathways. | would
li ke to know how you becane so involved in stereochem stry.

PRELOG Through work on al kal oi ds. Many al kal oi ds, as nost
ot her natural conpounds, have a nunber of asymmetric carbon
atons. This is the reason why a nunber of stereoisoners are
possi ble. It was necessary, first, to specify the stereoiso-
mers of interest. |If, for exanple, you have sixty-four
stereoi soners and only one is a natural conpound that is bio-
| ogically active, you have to be able first to assign to this
nol ecul e a nodel or a stereofornula. Secondly, you have to
have a certain | anguage, synbols, descriptors, to speak about
it. Finally, you need to be able to prepare this specific
stereoi soner. These problens were not solved at that tine, or
were only poorly sol ved.

Wi | e doing our work we needed synbols to tal k about
our results. Slowy, therefore, our interest in stereochem s-
try becanme stronger and stronger. It started with our attenpt
to determne the configuration of cinchona al kal oids. The
constitution of quinine was known, but it has four asymetric
carbon atons, and therefore there are sixteen stereoi soners.
Qui nine, which has antinmalarial activity, is one of the
si xteen. You have to have descriptors that enable you to
di stinguish quinine fromits stereoisoners. That was one
pr obl em

Furthernore, you need to have a nethod that enables
you to determne the three-dinensional structure. At that
time, X-ray analysis was not well devel oped. It was used
successfully in only very few cases. It was al so very tedious.
So, we used chemical nethods in order to be able to determ ne
the spatial distribution of the atons. These net hods evol ved
slowy, part by part. So, if you read the Nobel Prize
| ecture* you see that our achievenents were not unique. W
were not the only people, of course, to do this kind of
research. There were many others. Perhaps, however, we had a
bi gger inpact. It was a matter of | uck.

KOEPPEL: You have a very interesting story about how you got
together with Cahn and Ingold in Manchester. Wuld you care
to tell 1t?

PRELOG Well, as you know, it involved precisely this matter
about which |I've spoken, descriptors. For specification of
spatial distribution of atons, Em| Fischer, one of the

*Mladimr Prelog, "Chirality in Chem stry,"” Les Prix Nobel en
1975, (Stockholm P.A Norstedt & Soner, 1976) pp. 137-150
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greatest chem sts of all tinmes, had devel oped descriptors to
speci fy carbohydrates. But these were insufficient when

applied to alkaloids. Using themled very soon into great
difficulties. Cahn, who was editor of the English Chem cal
Society's Journal at that tine, decided to clarify the matter.
He had noticed that the stereochem cal synbols were inconsistent
and controversial. He therefore had asked Ingold for advice. In
1951 I ngold suggested a tentative solution.* It did not prove
to be a totally satisfactory one. A neeting of the Cheni ca

Soci ety was convened in Manchester [31 March-2 April, 1954].

KCEPPEL: Did Cahn and Ingold suggest at that time to use the
sequence rul es?

PRELOG Yes, they suggested the so-called sequence rul es.
KCEPPEL: Which are still applied.

PRELOG Yes, but not in the same way as they suggested. During
the anniversary neeting in Manchester, the Society held a
Synmposi um

on dynam c stereochem stry.** After the synposium the |IC

organi zed a ball at the Octagon House in Bl ackl ey near Manchester.
Everybody danced except for Ingold, Cahn, and nyself. Not being
proficient dancers, we drank beer and di scussed chem stry.

Cahn and I ngol d asked ne what | thought about their
proposal and | said, "It's terrible. It will make a bigger
mess than we have now. " Instead of telling me to go to hell,
they were kind enough to ask nme to wite a joint paper about
the issue. | inmmediately accepted. W net several tines in
London and in Switzerland before we established our principles.
After we were nore or less satisfied with our principles, we
worked on the details. In 1956, we published our first paper,
in Experientia.*** There, we laid down the basic principles of
what is now called the CIP system The system was then accept -
ed by Professor Friedrich Richter for use in Beil stein s Hand-
buch der Organi schen Chemie. Qur systemwas used to specify
about one hundred and fifty thousand conpounds in Beilstein. In
general , our system worked well, even though small i ncon-
sistencies were di scovered. For about ten years we conti nued

*Robert S. Cahn and Christopher K 1ngold, "Specification of
Confi guration about Quadricoval ent Asymretric Atons," Journal
of the Chemi cal Society, 1951: 612-622.

**" Synposi um on Dynam ¢ Stereochem stry."” A neeting held on
31 March 1954, with the Royal Institute of Chem stry, the
Soci ety of Chemi cal Industry, and the Institute of Petrol eum

***Robert S. Cahn, Christopher K. Ingold, and Vliadimr Prelog,
"The Specification of Asymmetric Configuration of O ganic
Chem stry," Experientia, 12 (1956): 81-94.
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to inprove it. 1In 1966 we published a second paper.* In that
paper we considered all of the difficulties found by the editors
of Beilstein. W called it the "Beilstein test."

KCEPPEL: | see. You used the actual exanples to weed out the
i mper f ecti ons.

PRELOG Yes, by that we inproved the system The basic prin-

ci ple remained, but the applications had to be nade nore exact. In
1982, | published a third paper with Professor Ginter Hel m

chen. ** Wien we wanted to apply the systemto conputers, we
found that conputers didn't al ways understand us. So, we had to

i nprove it.

KCEPPEL: That's another test, isn't it? The "conputer test."

PRELOG That's another test, yes. Beilstein's editors, of
course, had to test it again and they found small difficulties.
Therefore, we will have to publish a fourth paper.

KOEPPEL: You will?

PRELOG Yes. Chemical Abstracts also used the CIP system
visited themrecently. They now have registered in the Chem ca
Abstracts "on-line service" 6,600,000 conpounds, of which

1, 300, 000 were specified by the CIP system

KOEPPEL: Optically active conpounds?

PRELOG Optically active, and sone optically inactive, stereo-
i soners.

KCEPPEL: Well, CIP stands, of course, for Cahn, Ingold,
Prelog. W still call it the R&S systemin nore el enentary
educati on.

PRELOG The CI P system doesn't only use the R and S descri p-
tors, but also Mand P and ot hers.

KOEPPEL: Yes, |I'"'maware of that now And u and |?

PRELOG And all kinds of other descriptors. O course, for
students R and S are nost inportant. For all practical pur-
poses, it has to be a very general systemthat will not fail to
nmeet our growi ng needs. W want to nake it so perfect that it

*Robert S. Cahn, Christopher K 1Ingold, and Vladimr Prel og,
"Specification of Molecular Chirality,"” Angewandte Chemi e,
International Edition, 5 (4), (1966): 385-415.

**V. Prelog and G Hel nchen, "Basic Principles of the ClP-
System and Proposals for a Revision," Angewandte Chemi e,
International Edition, 21 (1982): 567-583.
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can be used on every so-called stereogenic unit--the part of

t he nol ecul e which generates stereoi sonmers. That, of course,
is not an easy thing to do. Think about all of the possibili-
ties you can have.

KOEPPEL: Yes, like helices?
PRELOG Al'l kinds of conformations, including helices.

KCEPPEL: You al so pioneered the inclusion of conformations
into the stereochem cal system

PRELOG Yes, we did. W can specify conformations. Initially,
many concepts that were coined and used in stereochem stry were
not accurately defined. Wat is a configuration? What is a
conformati on? Which of the isomers are conformational? Wich are
configurational ? Usages devel oped pragmatically, which neans that
there was a specific case, and a concept was devel oped for this
very special case. Then it was used for other cases, rightly or
wongly. So, a certain order had to be developed. W tried to
contribute sonmething to that.

| think that Confucius said "If | becone enperor of
China, | would first define words correctly. |If words aren't
correctly defined then laws can't be witten. |If |laws are not
clear, then justice can't be done. |If justice is not done,
then people becone restless. Finally, if people are restless,
the enpire is in danger."” So, the first thing for the states-
man to do is to give words their correct neaning.

KOEPPEL: Yes. Yes, i ndeed.

PRELOG It is like this also in other sciences. | think that
it is very inportant that we understand each other, including
when we speak with nonspecialists. Most people who are very
active don't care about |anguage. They think that everybody
wi | | understand them anyway and that it is nore inmportant to
make di scoveries than to inprove |anguage. | do not agree
with that attitude. W are the linguists of science.

KCEPPEL: Yes, well, you seemto be also mathematically
oriented in your approach.

PRELOG Not very much. | |earned mathematics as an anateur
KOEPPEL:  You di d?

PRELOG | never had a good formal education in advanced
mat hemati cs.

KCEPPEL: | get the feeling fromreading your papers that you
approach the field in the way van't Hoff approached it. It
was novel then, but he approached stereochem stry froma

mat hemati cal vi ewpoi nt.
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PRELOG | don't think that these ol der chem sts knew nuch
mat hemati cs.

KOEPPEL: Not in the nodern sense.

PRELOG They used mathematics instinctively. 1 don't think
for exanple, that van't Hoff was a mathematician. But he did
possess intuition. It was then possible to use elenentary
mat hematics and el ementary geonetry in order to deal with
chem cal problens. | had to |l earn ny mathematics as an
autodi dact. | discussed it sonetinmes with coll eagues who are
experts. Mostly, however, they were not interested in the
probl enms of organic chem stry.

KOEPPEL: Certainly not in the geonetrical aspects.

PRELOG Geonetrical problens in chemstry are too sinple for
them so that they are not interested in them They are al so not
interested in chem cal problens because these require a

know edge of chem stry that they don't possess.

KCEPPEL: Well, you have sone very fanous predecessors who
were also dealing with stereochem stry at the Swi ss Federa
Institute of Technol ogy. Was there any influence upon you
fromWslicenus, or Victor Myer?

PRELOG You nention a very interesting matter. As you
probably know, | have many fanous predecessors. The first pro-
fessor here was CGeorg Staedeler. True, he was not as fanbus as
hi s successor, Johannes Wslicenus, one of the founders of
stereochem stry. He was succeeded by Victor Meyer who

coi ned the words stereochem stry, stereoisoner, enantioner, and
di astereoner. Hi s successor was Arthur Hantzsch, who was not
only one of the founders of the stereochem stry of nitrogen but
al so a founder of physical organic chem stry. H's pupil

Al fred Werner, was a professor at the University of Zirich and
founded the stereochem stry of octahedral conplexes. Hantzsch's
successor was Eugen Banberger. Unfortunately, he had an acci -
dent through which he lost his nenory. Accordingly, he had to
retire at a very early age. H's successor was Richard WI I stat -
ter, who won a Nobel Prize. Hermann Staudi nger succeeded hi m
He too won a Nobel Prize. H's successor was Richard Kuhn and
Kuhn's was Ruzicka. | amthe Institute's fifth Nobel Prize

Wi nner.

KOEPPEL: Kuhn won the Nobel Prize al so?

PRELOG Yes, including Ruzicka five successive directors of

this | aboratory had won Nobel Prizes. It is not so often that
a single laboratory or a specific institution has directors who
win five successive Nobel Prizes. | hope that this tradition
wi |l conti nue.

KCEPPEL: Wen did you | earn about wi nning the Nobel Prize?
How did the nmessage get to you?
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PRELOG | got a phone call at about half past one in the
afternoon from our radio station.

KCEPPEL: Ch, they heard it first?

PRELOG | didn't have the slightest idea about it. The second
call canme fromthe president of our city, Dr. Signund Wdner.

| don't know how he knew. O course, many others followed.

The tel egram from St ockhol m cane nmuch later. Well, you see, |
was relatively old.

KCEPPEL: You had just retired?
PRELOG It occurred one year before retirenent.

KCEPPEL: One year before retirenment. You were still active;
you were teaching.

PRELOG Yes, | was teaching courses.
KCEPPEL: How did your students react?

PRELOG In Switzerland we don't nake a great fuss about a
Nobel Prize. | cane to the Institute after lunch. | didn't
hurry; | took a street car. They didn't expect ne to arrive
that way; they thought that I would at |east take a taxicab.
The | obby was full of students and col | eagues who al ready had
prepared sone chanpagne and things |ike that.

KCEPPEL: Oh, | think that was quite nice.

PRELOG We had a small celebration but it was nothing nuch
In Zirich, it is not so rare an occurrence.

KCEPPEL: The Swiss are a little spoiled in this respect.

PRELOG Well, | think, it is very nice that they are not hero
wor shi ppers. We are a denocratic country.

KOEPPEL: That's true

PRELOG In addition to the Nobel Prize wi nners at ETH whom |
menti oned, Professors Karrer and Werner at the University of
Zurich also won Nobel Prizes. All of themwere treated as

ordinary citizens. Wen you win the Nobel Prize you get into
t he newspapers and other nedia, but only for a very few days.

KCEPPEL: You get interviewed.

PRELOG  You get interviewed, but not so nuch. People don't
make much fuss. |It's very pleasant, | nust say.

KCEPPEL: Well, in science maybe it's so...
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PRELOG It's much nore popular to win the prize in literature

KCEPPEL: Tell ne about your teaching here at the Sw ss Federa
Institute of Technology. Did you teach organic chemstry |ike
your predecessor?

PRELOG Ch, yes. Even during Ruzicka's tinme, | taught el enen-
tary organic chem stry.

KOEPPEL: One, two, and three, or what?

PRELOG One and two at that tine. There were two organic
chem stry courses.

KCEPPEL: And how many students on average did you have?

PRELOG  Oh, we had about one hundred students in the chem s-
try departnment. They were rather fewer in the natural sciences
departnent. About one hundred twenty students or so usually
attended the | ectures. Doctoral candidates al so cane to hear
the lectures a second time, especially during Ruzicka's tine.
For about sixteen years | taught the first and the second
course in organic chem stry. Later, colleagues shared this

difficult job with nme. | had to give courses every norning
fromeight to nine, from Mnday through Saturday. W also had
some semnars in the afternoons. For several years, | had to

exam ne practically everybody.

KCEPPEL: That's a heavy |l oad. You had teaching assistants
for your | aboratory?

PRELOG Laboratory work was al nost conpletely in the hands of
teaching assistants. So, | didn't worry very nuch about
that. The program was well| organized.

KCEPPEL: Tell me a little nore about your present system 1Is
it still the same as it used to be?

PRELOG No, we used to have a nuch sinpler system Professor
Ruzi cka and nysel f gave the sanme courses for pharmaceutica
students, chem stry students, and natural science students as
well. Al of themwere in one |ecture. That's now al

speci alized. They now of fer special courses for chemstry
maj ors, biochem stry students, and pharnmaceutical students.

KOEPPEL: | see.

PRELOG There are about four organic chem stry courses taught
during four senesters. It has changed substantially. | don't
even know exactly what they do now.

KOEPPEL: Did you use a textbook or did you give a lecture that you
pr epar ed?
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PRELOG | tried to prepare ny own | ecture.
KCEPPEL: Wen did you becone chairman of the | aboratory?

PRELOG On Cctober |, 1957. Ruzicka was seventy when he
retired. | nentioned in ny historical |ecture, by becom ng
chairman | reached my | evel of inconpetence!

KCEPPEL: | doubt that, but go on.
PRELOG | tried to step down.
KCEPPEL: Did you not like it?

PRELOG Prof essor Ruzicka had been assisted by Dr. Bruno Engel who
took care of adm nistrative duties. Anong other things, he
ordered apparatus and chem cals. He organized everything. | was
content to be chairman so long as | didn't have to deal with these
matters. For sonme unknown reason, however, Engel commtted
suicide a few years after | becane chairman and I was left with
many of his duties. W couldn't replace himbecause he was very
conpetent and any successor woul d have been judged by his
st andar ds.

| found that | had to do sonet hing about these, for
me, unpl easant adm nistrative duties. They were very tine-
consum ng, especially for a conscientious person. This
| aboratory enpl oyed about two hundred people. That nunber
i ncludes staff, doctoral candi dates, postdoctoral students,
techni cians, and so on. Wen you have to be boss of two
hundred people, you run into statistics. Anmong two hundred
peopl e, statistically you will have your thieves and you wil |
have fires. You will have to neet police and you have to neet
firemen. There are also nmany other things |like health rules.
During ny tine, being chairman becane nore and nore tedious.
Peopl e didn't care to hear about this increasing conplexity,
yet they didn't stop saying that the chairnman is responsible
for everything.

KOEPPEL: Yes.

PRELOG So, | disliked being chairman very much. Fortunately, we
organi zed a kind of rotating chairmanship. | had nmanaged to get
the nunmber of full professors increased fromthree to eight. When
we increased our staff to eight full professors, we decided that
each shoul d be chairman for one year

KOEPPEL: Ch, | see.

PRELOG However, we nade all of the big decisions together.
W would talk to each other if we didn't agree. This was

sonetimes not so easy. Futhernore, | was to be excluded from
this chai rmanshi p because of ny previous great neritorious
service! So, | was not chairman for a nunber of years before

retired.
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KCEPPEL: You were chairman one nore tinme or not?
PRELOG No, no, not after 1965.
KCEPPEL: And when did you retire?

PRELOG | retired in 1976. For eleven years | was nore or
|l ess the prinus inter pares. They called nme their "Dorf-
altester”, which nmeans the oldest man in the village.

KCEPPEL: That's what | read in a news clipping after you won
the Roger Adans Award in the United States fromthe Anerican
Chem cal Society.

PRELOG  The rotating chai rmanshi p has worked well so far. W
had very abl e people who got offers fromall kinds of foreign
uni versities. Eschennposer and Arigoni got offers from Harvard.
Jack Dunitz got offers from Yale and Cornell, Heil bronner, from
Basel .

KCEPPEL: They didn't accept those offers?

PRELOG Well, they were all associate professors at that tinme. So,
first, | managed to get them pronoted to the rank of ful
professor. |If they would have always had to work under one

chai rman, they woul d perhaps have accepted a position where they
woul d have been nore independent. Having a collegial chairmanship
nmeant that all of the full professors were equal. Everybody is a
formal chairman for a year. None of themneed feel as if he were
in a dependent position.

KCEPPEL: That's very inportant?

PRELOG That's very inportant because sone of themlike to be
i ndependent. | think that sone of them would be tenpted by an
of fer to becone chairman and to organi ze things as they like.
Some woul d perhaps feel better if they were independent and
woul d | eave Zurich. By organizing the collegial chairmnship,
however, | managed to keep themall together. W lost only

Pr of essor Heil bronner who noved to Basel to becone professor of
physi cal chemstry. Al of the others stayed.

KOEPPEL: Very good strategy. It seened just the opposite
under Professor Ruzicka.

PRELOG The custom here, at our school, was that there was one

chair and one full professor. | was, as far as | know, the first
so-cal |l ed personal full professor. Ruzicka was the chairnman and
was "his" full professor. Then, | becane his successor. At

first, there were two associ ate professors. W then added a few
nore associ ate professors. They then got tenpting offers.
Finally, we ended up with eight full professors.
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KCEPPEL: Are you well funded? How is research funded? Does
It come partly fromindustry or the governnment?

PRELOG W always got quite a reasonabl e anpbunt of noney from
the school for teaching and research. Additionally, we were
supported strongly by industry. Ruzicka was very successful

i n gaining support fromindustry because his work was
interesting for it. | continued that tradition

KCEPPEL: That was CIBA-Ceigy or...?

PRELOG That was CIBA at that tine. After the merger it
becane Cl BA- CGei gy.

KOEPPEL: Were there others?

PRELOG No, we got little fromthe others. It was very
difficult to work with several firns.

KOEPPEL: | see.

PRELOG | was already on the board of CIBA and | ater when
they nerged with Geigy, on the board of CIBA-Geigy. |In the
United States they would call it the board of directors, and
we call it "Verwal tungsrat."”

KOEPPEL: Yes, but did that not constitute a conflict of
interest in any way?

PRELOG No, we tried to behave in such a way that it was not
a conflict. Not everybody liked it though.

KCEPPEL: They did not dictate your research?

PRELOG No. Qur principle was al ways that we shouldn't work
on problens that are nore or less given to us by industry.
They didn't ask us to work on a project of imedi ate interest
to them W always worked on what we wanted to do. W

t hought that if sonmething practical cane out of our work then,
of course, the firmthat supported us would have the right to
use it. It's a very conplicated situation that needs quite a
| ot of tact and understanding fromboth sides. At that tine
it was much easier to have that type of cooperation. Today it
woul d be nuch nore difficult. However, the Swiss Nationa

Sci ence Foundation was then organi zed and quite a | ot of noney
is now given by it to the Laboratory. W got quite a |ot of
noney through the Swi ss National Science Foundation which is
i ke the National Science Foundation in the United States. It
is a sem -official organization that supports research. You
have to propose a project and the support is only tenporary.
You al ways have to invent new projects and wite proposals,
like in the United States.

KOEPPEL: Yes.
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PRELOG In Switzerland, we have a great advantage conpared to
the United States. W don't pay any overhead to our school.

In the United States, if you receive a grant frominstitutions
i ke the National Science Foundation or the National Institutes
of Health, a great part of it goes to the school as so-called
overhead. This neans that the school takes a part of this
noney for adm nistration or even for teaching. That's not the
case here. So, we get noney either fromindustry or fromthe
Swi ss Sci ence Foundation, and we use this noney fully w thout

payi ng any overhead. Additionally, we are still supported by
t he school.
KOEPPEL: You did devel op sone products comrercially. |'m

t hi nki ng of rifanycin.

PRELOG  Yes, but, we were interested in structures. Industry
is interested mainly in biological activity. They can use, for
exanpl e, an antibiotic w thout knowi ng anything about its
structure, but they can inprove it by knowing its structure.

If they know the structure they can predict certain properties,
and so they are interested in structure as well as bi ol ogical
activity. At that tinme it was difficult to determ ne structure
in their own | aboratories. Doing so was too expensive for
them So we did research on structures and on the basis of
this research they devel oped their product further. It was in
sone ways a very nice formof synbiosis because although there
were different interests they proceeded in parallel fashion.

KCEPPEL: Ri ght.

PRELOG W were interested in what the nol ecul es were |iKke.
They needed to know the nol ecul ar structure to do chem cal
work or to find some properties of the conmpounds they used.
Yet, they also did biological work for us, which is al so sone-
times necessary during isolation and purification. So, it was
a very conveni ent arrangenment. W also cooperated very nicely
with the m crobiological research group at the Institute for
Speci al Botany at the ETH directed by Professor Giuman, who
hel ped us to isolate the mcrobes and cultivated themfor us.
Bot h groups were supported by industry. It was a triangle of
i ndustry, mcrobiology, and organic chem stry. This type of
arrangenent doesn't work as well any nore as it worked in our
tinmes. Everything was smaller then; too nany people are now
competing in this field.

KCEPPEL: Research is so costly now, isn't it, with
i nstrumentation. ..

PRELOG  Research needs nore and nore instrumentation.
mention in some |ectures and in sonme historical surveys that
chem stry changed with the introduction of physical nethods,
as nmuch as the art of war changed through the invention of
firearms. In the old days people who were very strong
physically, and very shrewd, becane heroes. Wth a gun,
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however, even a weak man could kill the greatest hero from
behind a corner. So it was with research in the old days. It
was very cheap. Today, the costs are increased by a factor of
between ten and a hundred. As a result of this, people who
gi ve nmoney and who are very often not conpetent, ask them
selves what use this |arge anpunt of noney serves, and if it
is used properly. This makes things nuch nore conplicated.

It is very difficult for these inconpetent people to make up
their mnds, especially if they are not experts. They al ways
want nore and nore detailed reports, nore and nore detailed
projects. Wth respect to research, which they don't really
understand, they have to ask experts. Experts, if they are
good, could do sonething better than, for exanple, witing a
report about a bad project. The man who initiated a bad
project will nore or less fight and experts have to be very
careful abut what they say and propose. So, the whole thing
becanme nmuch nore difficult.

I lived during the very good tines. W owe very
much to the Russians for those good times. Wen Sputnik went
up in 1957 the Anericans decided to spend noney for science,
and Switzerland did also. So, it was very easy for ne to get
t he necessary funds. W could do whatever we could justify.
We never |acked noney. This is not so any nore. Mney always
beconmes tighter and research is always nore and nore expensive.

KOEPPEL: You seemto have lived, in the 1950s, in a period of
great transition fromthe sinple classical approach to the
noder n appr oach.

PRELOG My predecessor said to Professor Scherrer who was

prof essor of physics: "What we need fromthe physicists are
ringstands and clanps.” Now the situation had changed.

KCEPPEL: Indeed it has. Could you tell ne something about
your relationships with scientists fromthe United States? You
have given so many guest |ectures there.

PRELOG In ny time, you know, | net a great nunber of Anmerican
chem sts.

KCEPPEL: Who are the people you net?

PRELOG  Ch.

KCEPPEL: Your friends.

PRELOG  Dozens.

KCEPPEL: Could you nane a few? To tie it together.

PRELOG  The whol e group at Harvard was always very friendly.
| don't know in which order to nane the others, there are so
many.

KOEPPEL: It doesn't nmtter.
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PRELOG We knew very well the people at Urbana, Illinois,
whi ch was a great center of research. The senior nenber there
was Roger Adans.

KCEPPEL: Yes, that's what | wanted to ask you.

PRELOG  Adans was a great friend of Ruzicka and he conti nued
to be a great friend of mne.

KOEPPEL: Did he do work on many nenbered rings?

PRELOG Not so nuch. He did a few of them but he worked al so
on natural conmpounds. He had a great and enduring esteemfor
Ruzi cka. There were also very good friends at MT, Caltech

Col unbi a, Yale, Cornell, Amherst, UCLA, Madison, Chicago,
Purdue, Berkeley. It is so difficult to nention them al
because | don't like to enphasize one rather than the other.

KCEPPEL: Did you know any of the ol der famous chem sts, |ike
G | bert Newton Lew s?

PRELOG No. | never nmet him He was a generation before ne.
KCEPPEL: How about Linus Pauling?

PRELOG | have known Linus Pauling very well since 1948. |
had many, many encounters with him

KCEPPEL: Did you have any special friends visiting you here?

PRELOG Oh, yes. Again, however, it is so difficult to nane
all of them

KCEPPEL: Because you have so many.

PRELOG Yes. There were too many to be nentioned individually.
| have been al toget her perhaps--1 counted once--at nore than
one hundred and sixty places. A great nunmber of themwere in
the United States.

KCEPPEL: Yes, | have your whole lecture list here.

PRELOG  But these are only named | ectures. These are only

| ectures which bear a certain kind of honor. | have al so been
invited to many neetings and synposia organi zed by the
American Chem cal Society.

KOEPPEL: Yes, | see.

PRELOG  And as | think about how bad ny English is, | wonder,
you know. ..

KOEPPEL: It's not. |It's not bad at all, considering that you
just talked English for two hours, how could it be bad! | net
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you in Atlantic Gty at the stereochem cal synposiumat the

168t h annual neeting of the American Chem cal Society. | nean
| renmet you.
PRELOG | remenber that neeting very well. The annua

neeting of the Anerican Chem cal Society in 1974.

KCEPPEL: Now, to conclude gradually. Well, first of all, I
see that you are still active. You have recently published a
paper on chronmat ography, on the separation of enantioners.*

PRELOG  That is now nmy hobby, the separation of enantioners by
partition between |liquid phases. W are interested in this
field because liquid nmenbranes play a great role in biology.
Liquid nmenbranes that will separate enantioners of biogenic
am nes or other biologically active conpounds are interesting
froma biological standpoint. W study such systens where the
situation is sinpler than in biological systens, as nodels for
conpl i cated biol ogi cal nmenbranes. W are working in coopera-
tion with the el ectrochem sts of our |aboratory, e.g.,
Professor WIlly Sinmon, who is studying the el ectrochem cal
behavi or of such liquid nenbranes. That's nore or |ess the
only field I amnow working at experinmentally. | still have
one postdoctoral student working in this field.

KCEPPEL: Did you wite any books?
PRELOG.  No.
KCEPPEL: No textbooks?

PRELOG | wote chapters for nonographs, but not textbooks. |
renmenber that quite sonme tine ago we had a Japanese visitor.
It was very difficult to talk to himbecause he spoke only a
few words of German or English--1 don't really renmenber.
Anyway, at the end of his visit he said to Professor Ruzicka,
"I think that you are a better chem st than Karrer."

Ruzi cka was very proud. He said, "Wy do you think
that | am greater?”

He responded, "You never wote a textbook." So, we
deci ded that we would never spoil our reputation by witing a
textbook. | amalso not a very good witer.
KCEPPEL: Well, it's the bi-tri-quadri-I|ingual background that

is distracting.

PRELOG It takes me quite a lot of time to wite a paper.
wite everything five times before |I publish. The idea of
witing a book horrifies ne.

*V. Prelog, Z. Stojanac and K. Kovacevic, "Uber die Enantio-
merentrennung durch Verteilung zw schen Fl Ussi gen Phasen, "
Hel vetica Chim ca Acta, 65 (1982): 377-384.
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KOEPPEL: You may be a little bit in |linbo, because you say
that you forgot your nother | anguage and then maybe you didn't
get quite as deeply into your next |anguages.

PRELOG  Yes, you know, either you have to | earn a | anguage
very young, or you have to be very talented.

KCEPPEL: | know you don't have a crystal ball, but what is
your idea of the future of chem stry or of chem cal education?

PRELOG Chem stry is a very big field and it's so inportant
because everything that happens in the world is related to it.
It is so inportant to know in order to understand what's goi ng
on in the world. So, we have really just started and |

t hi nk. ..

KOEPPEL : It will survive?

PRELOG It will never stop. Consider, for exanple, such a
conplicated process |ike nmenory. Evidently, nenory is
something chemcal. Yet we are far fromunderstanding it. W
have to do a | ot of fundanental work to understand it. W
don't have the necessary tools yet, but they do inprove every
day. O course, Einstein said, "W live in a tinme of nore and
nore perfect methods and nore and nore confused ains." W

al ways have to think of what we really want to do because the
possibilities now are really trenendous.

KCEPPEL: Yes, they are frightening.

PRELOG If you take a chain of one hundred am no acids in a
protein, and twenty different am no acids, you can nake 1010
possi bl e conbi nations. There are, as far as we know, 108%°
atonms in the world and many, many proteins have hundreds or

t housands of ami no acids. Now, we know that we will never be
able to nake all of these possible isoneric proteins even

t hough we coul d synthesi ze many of themw th existing nethods.
If you say | want to conbine a hundred amno acids in a certain
sequence to a protein, you can do it. It will take years of
effort, however, and require several very able coworkers. Yet,
if you fail to put only a very few amno acids into the right
sequence, you will not have the expected activity. Wich one
of these syntheses should be done? Should we spend a mllion
dollars to prepare one of these isoners which m ght be of no
value in the end? This is our problem W have to be clear
about the aim about what we really want to do because we can
now do much nore than we were able to do before. W inprove
our methods every day. They becone easier, faster, and nore
specific.

KCEPPEL: Professor Prelog, before we conclude the interview, |
woul d |i ke to ask whether you have any letters, papers, or
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manuscripts on file. Where will your papers be stored? Are
you col | ecting thenf

PRELOG  Unfortunately, | have too nmany of them It would be
very difficult to sort out what is inportant and what is not
inmportant. | think that | shall keep the correspondence with
Cahn, Ingold, and other people who contributed to the CIP
system

KCEPPEL: \here are these letters |ocated? Are they kept right
at the Institute?

PRELOG | have them here now, but | shall perhaps deposit them
into the archive of the library of the Sw ss Federal Institute of
Technol ogy. The library does quite a good job collecting the
correspondence and ot her papers of sone of the nenbers of the
faculty. The library, for exanple, will keep all of the

i mportant correspondence that Ruzicka left. It has a special

pl ace where it keeps the correspondence and manuscripts of Thonmas
Mann, who was a kind of professor here during his later years.

It also has the correspondence of Carl Qustav Jung and sone ot her
i mportant nenbers of the ETH. | think the library's staff does
it professionally and very well. | don't think that | have many
letters worth preserving. Sonme of them of course, are nore

I nportant than others, but | think that it would be a form dable
task to select themand to store them | think that I wll not

| eave too much of the correspondence to the archives of the Sw ss
Federal Institute.

KCEPPEL: You will donate only what is relevant to your
scientific work.

PRELOG Only very relevant. Oherw se, very soon even the
Federal Institute of Technol ogy woul dn't have enough space.

KCEPPEL: Professor Prelog, | thank you for the interview you
gave nme. You have given nme so nmuch interesting information
about your life, about your work and your relationship with
scientists, including those in Anerica. It has been a great
experi ence. Thank you very nuch.
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