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ABSTRACT: This interview elucidates Max Tishler's life and
career. Tishler remnisces about his famly, early schooling,
under gr aduat e education at Tufts, and graduate and

post graduate work at Harvard. He then discusses his

i npressi ons of coll eagues at Harvard and the state of

chem stry in the 1930s. The major portion of the interview
contains Tishler's inpressions of the research and devel opnent
undertaken by Merck & Co. in the 1940s, 1950s, and 1960s

and of his role in that activity. He also discusses

i ndi viduals involved in that work and the major contributions
that Merck & Co. nmade to conbat di sease. Tishler ends the

i nterview by discussing his current activities at Wsl eyan and
by presenting his views about the future direction of

chem stry.

| NTERVI EVERS: Leon CGortler is a chemist with an interest in
history. Born in 1935, he attended the University of Chicago
and then received his doctoral degree fromHarvard. After
doi ng postdoctoral work at Berkeley for a year, he began
teaching at Brooklyn College in 1963. Ten years later, he
becane professor of chem stry. He has since coauthored two

t ext books about organic chem stry. His historical and
scientific research focus upon physical organic chem stry.
John A. Heitmann hol ds a bachelor's degree in

chem stry from Davi dson Col l ege and a master's degree in

hi story from Cl enson University. From 1974 to 1979 he worked
as a chemst in the netallurgical industry. He then studied
at the Johns Hopkins University under Omen Hannaway and
received his doctorate in the history of science in 1983.
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| NTERVI EW Max Ti shl er

| NTERVI EWED BY: Leon Gortler and John A. Heitnmann
PLACE: Li brary at Wesl eyan University
DATE: Novenber |4, |983

Gortler: W are interested not only in your scientific
career, but also in your life in general: how you becane
interested in science and what your early background was |ike
and so on. You have two children. Tell me about them

Tishler: One is forty-three and the other is thirty-three.
Peter, my older son, is a physician. He got his MD at Yale
and his undergraduate degree at Harvard. He does research in
the field of genetics. He is associated with Harvard Medi cal
School in the teaching program He is also in charge of the
teaching programat the Veterans' Adm nistration Hospital in
Brockner, Massachusetts, which is part of the Harvard teaching
system Carl lives in Colunmbus, Onio. He got a Ph.D. in
psychol ogy at the University of Mryland and does cli nical
psychol ogy at the Mcd ain Hospital and various other hospitals
--particularly those that cater to young children. He has
becone interested in teenagers and young children particularly
fromthe point of view of the problens of adol escent suicides.
He had published quite a bit in this field. Presently he has
gone into private practice. He seens to be quite busy and
doi ng wel | .

Gortler: Max, | know you were born in Boston on COctober 30,
[ 906; but | know very little about your famly. Can you tell
me sonet hi ng about your parents: their careers, their
education, and the i1nfluence they had on you?

Tishler: Well, let me say first, ny parents canme from abroad:
not her from Germany, father from Rumania. My grandnot her was
Austrian. They canme quite young. M nother and father were
married in Boston, about |1870. There were six children in the
famly. For sone reason which | could never really
understand, ny father left the famly while | was quite young.
We hadn't heard fromhimin over thirty years or so and he
appeared one day. So we had a very bad background fromthe
poi nt of view of being able to eke out a living. Al of us
had to work, including my nother. W managed. One of the
things that came out of the whole thing was the desire on ny

part to get a higher education in college. [I'mthe only one
In the famly who went to college. In fact, | and my younger
sister are the only ones who graduated from hi gh school. The

others just couldn't. They had to start working at a very
early age, and there wasn't any real inspiration at honme of
course. Wy it happened, |I'mnot quite sure | understand why.

Cortler: Wre you one of the younger children?



Tishler: |1 was the next to the youngest, the fifth child.
There were eight in the famly and | went to work very early,
baby-sitting as well as answering tel ephones. Qur physician
was able to get nme a job in a drug store and that inpressed ne

a great deal. | renmenber nedicines as well as packaged
chem cals. | packed sonme of the drugs |ike epsomsalts and
castor oil. The man | worked for was a pharmacist fromthe

Massachusetts Col |l ege of Pharnmacy. He was an inspiring
person. He had a great inpact on ny wanting to do sonething
beyond getting a job.

Hei t mann: \Wat was hi s nanme?

Tishler: H's name was Max Gol dberg.

Cortler: Wat was the physician's nanme?

Ti shl er:  Abraham Schul man.

CGortler: Before you finish | et ne have the nanmes of your
not her and f at her.

Tishler: M nother's name was Anna Gray. M father's nanme
was Sanuel .

Cortler: He left hone when you were about how ol d?
Tishler: | was about four or five years old.
Cortler: So you went to work for a pharnmacist?

Tishler: At a very early age. | can renenber delivering
nmedi ci nes during the world flu epidemc of 1918.

CGortler: You were about twelve years ol d?

Tishler: | was about twelve years old. It nade quite an

i npressi on on ne because people were dying. They were sick.

I can still see the nei ghborhood and the people who were sick
and dyi ng.

Heitmann: Did this have sone influence on the kind of things
you di d?

Tishler: OCh, I'msure it had. It gave ne a feeling that I

m ght want to do sonmething in the line of disease. | went to
Boston English H gh. Incidentally, I worked all the tine.
And | worked at several things. For exanple, | sold

newspapers as a youngster at a car stop where people would
come to get the norning newspaper. You don't see nuch of that
nowadays, at least | don't. But that was inportant in the
cities of course. This followed through until 1 finished
graduate school. | worked on the outside and was able to
support nyself, contribute to the support of ny nother and



sisters, and pay for all of ny education. | had no financial
support from anybody except the universities. Tufts Coll ege,
for exanple, gave nme a fellowship for four hundred dollars a
year. At Harvard | had an Austin teaching fell ow which gave
me one thousand dollars a year. And | worked in pharnacies
while | went to high school. | worked on Commonweal th Avenue
in a pharmacy. Later the owner sold the store and went to
Beachnmont, Massachusetts, which is right next to Revere,
Massachusetts, and opened a drug store there. | worked there
and used to commute fromthere to Tufts. WMatter of fact, |
recall that while I was working in this drug store, | worked
nights. | was also a teaching assistant in ny senior year at
Tufts. There, | graded papers in the | aboratory section. And
| renmenber distinctly something that really frightened ne at
the time. | was grading papers and brought themwth ne to
the drug store since | could do sone of the grading while I
was working. Coming hone | left the papers on the street car.
I was terribly frightened about this and ran after the street
car. | finally nanaged to get to the termnal and I found the
papers.

Cortler: 1 know that feeling well!
Tishler: Let me say this. | always did well in ny courses.

Cortler: Let's go back a little bit to your high school. Dd
you do nuch readi ng?

Tishler: Yes. | was very nmuch inpressed with chem stry. |
al ready had an interest in chemstry as a result of ny
working in a pharmacy. | read a |ot of textbooks about

phar macy and chem stry. |In high school | had an extrenely
good teacher by the nane of Stone. He used to do
denmonstrations for the class and | can still see himthere.
Leo Stone was distilling nercuric oxide, or rather heating
nmercuric oxide and distilling off mercury. He did all the
classic experinments in those days. They were elenentary, but
nevert hel ess nade a great inpression on nme as a youngster.
Then, of course, | went to Tufts. There were sone very good
teachers there too.

Hei t mann: Can you renenber any of their nanes?

Tishler: On yes, at Tufts there was David Worrall, teacher
of organic chem stry. He got his degree at Harvard with

Kohl er. Then there was Allen, C H E Allen, who we used to
call al phabet Allen. Both had a great inpact on ne. Wrral
died while | was still at Tufts. | kept in touch with Allen
for many years afterwards. He was a great booster of m ne.
We had a very nice warmrel ationship until he died about five
years ago. He, as | say, was a fan of mne. He encouraged ne
all through Iife. As a matter of fact everytinme he heard
sgnething nice about nme he'd wite me. | really appreciated
t hat .



Hei t mann: How did you happen to choose Tufts?

Tishler: WlIl, | didn't take any col |l ege boards. | just
didn't feel as though I ought to. Tufts was a school | could
commute to. | didn't apply to Harvard because | thought Tufts
woul d be a better place for me. | was thinking also of

possi bly going to nedical school. They had a nedi cal school
to which I could go in ny second year, but | gave that up
pretty quickly and | got into chem stry at Tufts. So it
becgnF ny school in a sense because | could conmute very
readily.

Hei tmann: You lived at hone then?

Tishler: No, | worked for the people in the pharmacy on
Commonweal t h Avenue. The owner’s nane was Jacobson. | used
tolive wth them This was also true when we went out to
Revere, except that | shared a roomw th sonebody ny | ast year
at Tufts. That's when | had this problemw th the exam nation
papers. | used to conmute out to Revere from Beachnont and
come back very late at night. | did pretty well financially
in those days because | didn't have to pay any roomrent.

| always did little things to nmake sone noney. Today,
for exanple we have candy machines. |In those days | conceived
of a simlar idea in the drug store. | would get a box of
twenty-four bars of candy for sixty cents and sell them each
for a nickle and make a profit. They gave nme perm ssion at
Tufts to have a little comode in which | kept candy. People

were honest and | nmade noney doing this. It was very hel pful.
"Il show you sonething that | don't ordinarily show
people. | still treasure it. Thisis alittle certificate

}hat | used to have in the drug stores. You see the year
928.

Gortler: That's when you becane a |icensed pharmaci st?
Tishler: That's when | becane a licensed pharnacist.

Hei tmann: That is the same year you graduated from Tufts? So
bet ween 1928 and 1930--you didn't enroll at Harvard until
930, right?

Tishler: No, the end of 1929. For about a year | was in
here. | took the board examat the sane tine. | nmade a fair
amount of noney in the nmeantinme so | could get things started
at Harvard

Hei t mann:  When did you decide that you would beconme an
organic chemst? Ws it very early on or even before you
enrolled at Tufts?

Tishler: That is correct. | did alittle research problem
with Allen. He nore or less urged ne to go to graduate
school. Incidentally, I amnot concerned about any religious



anti-Semtism but there was a teacher at Tufts, Shorty Baker
--1 can't recall his first nanme but we called him Shorty

Baker because he was a very small person--who advised ne

not to go into chemstry. He said Jews have a hard job
getting placed and you won't get anywhere. Allen said, "Don't
believe him (laughter) You'll break ground and you'll neke

t hings easier for people.” It never occurred to nme, until
Shorty Baker said that, that it mght be a problem There
never has been a problemas far as |I'mconcerned. The world's
been very good to ne.

Hei t mann: Wen did you first neet Kohler and what were
your first inpressions of hin? Do you renmenber the first tine
you net ?

Tishler: Yes. | was terribly frightened. In those days
students regarded professors as people on pedestals, very
formal and awe-inspiring. This was ny inpression when | first
nmet Kohler. | went there because Professor Allen suggested |
see him He arranged for nme to see him It was a very cold

i ntervi ew

Hei t mann: This was | 9297

Tishler: This was in '29. That's right. A very cold
interview He was nice to nme, but very austere. | knew that

| had to work with him There were two people with whom | had
to work, either Kohler or Conant. Fieser wasn't there when |
first came. But | went to Kohler because | took his course,
Chem stry 5, which today is called Chem stry 50. Chemistry 5
was advanced organic. He was a wonderful lecturer. He very
logically and clearly presented his nmaterial.

Gortler: And you took the course while you were still at
Tufts?

Tishler: Oh no. At Harvard. The first year | didn't go to
work for Kohler. | had to take courses just in physical
chem stry and advanced organi c chem stry.

Cortler: Wth whomdid you take physical chem stry?

Tishler: At first it was Kraus. He gave us lectures until
Ki sti akowsky came up there.

Gortler: D d you know Conant fairly well?
Tishler: No, but later on very, very well.
Cortler: Before we get too far on into Harvard, let's go

back for just a nmoment to Tufts. Do you renenber the text
books you were using at that tinme?



Tishler: Well, Wrrall had a text book in organic chemstry.*
I norgani c, McPherson and Henderson.** And physical chem stry
was Cetman.*** W had a book in inorganic qualitative

anal ysis--all the schemes, separation and so forth. | can't
recall the name of it. It was a very powerful book in those
days.

Cortler: How about courses outside of chemstry? Wre there
any ot her influential courses?

Tishler: | took calculus. | was very fond of German. |
organi zed a German club at Tufts, put on the first German play
Tufts ever had. (laughter) Also a chemstry club. There
were a lot of extra-curricular activities that | participated
in. | managed to do these things even though | was a pretty
busy guy.

Hei tmann: Were there other chem stry students at Tufts
who | ater achieved success in the field?

Tishler: Yes, Phil Cohen, a biochem st MD, Ph.D., at the

Uni versity of Wsconsin. He's retired already. He crossed

over with me. He was two years behind nme but | got to know

himquite well. D ck Tousey was a physicist, but he and

were very close. Dick Tousey was in ny class and becane a

menber of the National Acadeny. He worked at the Naval

Research Laboratory, and I think he was the first one to put

caneras in satellites. | still see him | guess that covers
ny nenories of people who have done well in science.

CGortler: Have you renmained friendly with these people since
that tine?

Tishler: Yes. 1've kept in touch wwth Hy Trilling from
Boston. Also, Dick Tousey. By the way, | liked English. 1In
fact, | used to wite poetry while | was at Tufts. But | was

di scouraged from being a poet by an English professor because
| wote |lousy poens. He said, "You' d better stick to
science.”" | did. | also liked history and econom cs and the
usual type of liberal arts courses.

Gortler: Wien you decided you wanted to go into chem stry did
you have any perceptions of what being a chem st was |ike?

*David E. Worrall, Principles of O ganic Chemstry (New York
Longmans, Green & Co., 1927).

**W I liam MPherson and WIliamE. Henderson, An Introduction
to the Study of Organic Chem stry (Col unbus, Chio: Chio
State University Press, 1904).

***Frederick H Getman, Qutlines of Theoretical Chem stry, 4th
ed. (New York: John Wley & Sons, 1927).




Tishler: Not until | went into industry. Even while | was at
Harvard | never had any real conception. | wondered why they
woul d pay ne to do chem stry. There was no sense to it. It
was |i ke mathematics. All you had to do was teach.

Gortler: Maybe nowis a good tine to ask this question.
Academ a trains scientists, or chemsts at |east, to be
academ ¢ chem sts and yet ninety percent of themgo into
i ndustry. What are your thoughts about this matter?

Tishler: 1 think industry really doesn't want people to be
trained as industrial chemsts. Initially, industry sinply
wants very good chem sts--people who have good know edge and
good experinental backgrounds--rather than people who can
apply their know edge to a product or a process and enhance
its economc value. Wien | was back in Merck | always used to

say, "We'll teach themall they should know about how to be
able to work in industry. But we can't teach them how to be
good chem sts and to really know good chem stry." The latter

I's sonething they've got to develop while in graduate school
W try to create an atnosphere which will foster this, but |
think it's a mstake to try to nmake industrial chem sts in
gr aduat e school .

Gortler: That's a good point. | never heard that kind of an
attitude.
Tishler: But one thing | do think though. | try to teach the

students here the inportance of chem stry--the useful ness of
chem stry. Chemistry is not just an intellectual challenge.
It's part of our society. |It's our welfare. | want students
to see that they can pursue very honorable and productive
careers in chemstry--and not be prejudiced against it. They
can then go enthusiastically into industry.

Cortler: So sonme tine in 1929 you had this talk with Kohler
and it was very formal. Apparently he was generally a very
formal individual

Tishler: Yes, he was. He was never warmw th people. | was
his assistant for two years. The |ast year he began to warm
up quite a bit and recommended ne highly for positions and so
forth. W were getting to know each other. But it was only
during the last six nonths of ny stay at Harvard that he
really began to open up. Until that tine it was nice. There
was not hi ng about our relationship that gave nme any probl ens
at all. They were very good as a matter of fact. But it was
a teacher-student relationship, taken in ternms of those days.
Today the situation is quite different.

Hei t mann: Who were sone of the other graduate students who
wor ked wi th Kohl er during your years at Harvard?

Tishler: Well, Wal ker, Joe Wal ker. Joseph T. Wl ker.



Gortler: You did a paper with him*

Tishler: That's right. Take a |ook at ny paper list. Let's
see. Then there's Howard Potter. He went to teach at Al ma
College. He died very recently. Carl Addinall cane from
Engl and. He got his doctor's degree and his bachelor's from
Harvard. He died very recently. He lived to a ripe old age
of about ninety. He was a good chem st and did a | ot of

witing. In a sense, he is the one who nodernized the Merck
| ndex. He went to work at Merck, and as a matter of fact he

hel ped ne get a position at Merck. That cane about in two
ways. One was when M. Merck spoke to J. B. Conant who
reconmended ne for the position. And then Carl Addinall who
was ny instructor in Chemb5--1 had kept in contact with him
--recommended ne to his boss, Randolph T. Major. He was al so
interested in the possibility of ny comng to Merck.

Hei t mann: Was there a lot of interaction between the various
graduate students such as hel ping each other in |earning
techni ques in the Kohl er |aboratory?

Tishler: WIlIl, in learning techniques, yes. But problens
were individual. The one thing that always bot hered ne

t hough, was that in Converse there were three floors. The
bottom fl oor was Conant's, the second was Fieser's, and the
third was Kohler's. W rarely knew what was going on in the
ot her groups unless we made it a point to find out. |
happened to have known pretty much what was going on in

Fi eser's group because | got to know Fieser. | did sone
checking on organic synthesis for him But one rarely knew
what people in Kohler's group were working on. This always
bothered ne. And | think this tends to occur in many
institutions even today.

Cortler: 1 think alot of it stayed, even when | was there.
People were on different floors and occasionally would talk to
ot her guys but one didn't really know what was going on in

ot her groups.

Tishler: That is correct.

Cortler: Wen you first went to Harvard you taught as an
Austin fellow. Did you also teach in Chem 5?

Tishler: Yes. | was an instructor at that tinme, but still as
an assistant to Kohler. | carried out his research and worked
on his probl ens.

CGortler: That was | ater on.

*El mer P. Kohler, Joseph T. Wal ker, and Max Tishler, "Re
Resol ution of an Allenic Conpound,” Journal of the Anmerican
Chem cal Society, 57 (1935): 1743-5.




Tishler: That was later on, after I got ny Ph.D. degree.
Cortler: You stayed on at Harvard after you got your Ph.D.
Tishler: Yes.

Gortler: Jobs weren't available? O Kohler was |ooking after
you? What happened?

Tishler: There just weren't any jobs at all. 1In those days |
wanted to go into academi a very, very badly. There just
weren't any jobs. One didn't have a chance to do a single
interview or a single opportunity to apply for a job on the
basis of an opening. So academ a was out.

Kohler tried to get ne to interview for industry. | had
one interview and that was with Du Pont. That didn't work out
very well. The only other interview | had was wi th Merck.

Randol ph Major was the director of research at Merck and he
came to Harvard and spent sone tinme with me and Kohl er. That
was very successful. That was the only offer I had. | was so
delighted to get that offer at that tinme. 1 have al ways been
grateful for that.

Cortler: D d you know Harold Blatt?
Tishler: Yes, | knew himquite well.

Cortler: He was also a graduate student who took over the |ab
during that period.

Tishler: No, he was already out when | got there. He and
Addi nall were pretty close friends. That's when | first net
them |I'mpretty sure | net Blatt during ny first year in
graduat e school. He may have been there, but not when | was
doi ng research. He was gone by that time, because | began to
know al | of Kohler's students.

CGortler: He had witten a book wi th Conant.

Tishler: That was after | hel ped Conant revise his textbook.*
After I went to Merck, Conant asked M. Merck if he m ght
borrow nme for that purpose. So | took two nonths off from
Merck and worked with Conant.

Hei tmann: This was in 19367

Gortler: '309.

Tishler: '"39, Yes. That was a great experience working with
Conant .

*Janes B. Conant and Max Tishler, Chem stry of Organic
Conmpounds, 2nd ed. (New York: MacmilITan Co., 1939)




Heitmann: Did Conant have a great deal of influence on

the chem stry departnment when he becane president or did he
have a bi gger vision and nove away fromthe chem stry
depart nent ?

Gortler: He noved away. There is no question about that. He
had a lot to learn and so he tried to |l earn everything he
coul d about other departnents. He becane a very good
president. He still had an interest in chem cal research.
and Ki sti akowsky used to sit down and tal k about probl ens.
a matter of fact...

&

Cortler: He had a project going.
Tishler: He had a project going on heats of hydrogenati on.
Cortler: That's your |ast problem

Tishler: That's right. | was asked to nake deuterized
fornﬁldehyde. They wanted this for a study of hydrogenation
at the tine.

CGortler: Did you al so nake sone | arge ring conpounds for them
Tishler: Yes.
Gortler: That was for hydrogenation?

Tishler: That was for hydrogenation. That was an exciting
pi ece of research

Cortler: Do you want to say anything nore about that?

Tishler: WlIlIl, not really except that it was a | arge scale
production. | used a |lot of diazonethane. Made a |ot of
N-ni troso-N-net hyl urethane. Wen people tal k about the
hazards of diazonethane and carci nogenesis | wonder why |'m
still around! (laughter)

Cortler: D d you know how dangerous it was?

Tishler: No, | did not. As a matter of fact, | burned ny
hand pretty badly with the N-nitroso conpound. | ran twelve
l[iter flask reactions.

Cortler: You' d better tell ne about the explosion before |
forget. There's a story about the fire that's handed down and
I've never heard the full story.

Tishler: Well, there used to be a tinme when |I'd give a talk
somewhere. Sonmeone who knew ne at Harvard would ask nme to
give a talk to his section at a school or university and he'd
al ways introduce ne. He wouldn't say a word about

chem stry but he'd introduce nme as the man who had had this
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fire and then nmention how they saved ne. It was al ways
something to | augh about. They rarely knew who | was!

Let ne tell you what actually happened. | was working
for Kohler at a tiny lab right next to Bartlett's office. A
door that opened into the |ab was closed at the tinme. |
picked up a liter bottle of benzene. M hands were wet and it

slipped and fell on the floor. | was just about ready to sop
up the benzene with rags when fire broke out. | had a flane
in the hood. In those days we would cl ean our apparatus in

hot sulfuric acid baths.
Cortler: They were still doing that twenty-four years later.

Tishler: So | was heating ny sul phuric acid in the hood there
and | guess that's how the fire started. The roomfilled with

bl ack snoke very quickly and bl ocked ny exit. | couldn't get
out that way at all. The only way was through the casenent

wi ndow. | hung out there.

Gortler: 1 don't know how you did it!

Tishler: Real emergency technique. It was a casenent type of

wi ndow t hat you coul d push open. Today you can't do that
because of air conditioning and what have you. (laughter) |
don't know how you'd get out in a real energency today. But |
hung out there above a court yard. The students in Fieser's
Chem stry Il lab course | ooked across the courtyard and asked,
"Way is he hanging out the w ndow?" (laughter) There was soot
com ng through the window too. WelIl, Fieser got up there very
quickly and tried to put out the fire. He said, "Were' s M,
where's Max?" | could hear himand | kept yelling but he
couldn't hear me. | know | was out there for at least five
m nutes. Finally, some students got sone |adders and rescued
ne.

What | think bothered ne about that whole thing was the
fact that | caused a fire, and we used up all the carbon
di oxi de extinguishers. | knew sonmeone who filled these
extingui shers and | insisted he cone and get themand | woul d
pay for them The departnment wouldn't hear of it, of course.
But | was really afraid that | was going to be chastised. |
di d appreciate what an accident neant. Well, that's the story
of the fire and they have forgotten it | think. | haven't
heard people talk about the fire nuch lately.

Gortler: Well, | was up there on the third floor and people
woul d tal k and say Max hung out that w ndow. (laughter) But

I never heard the whole story. Nowit's on the record.

Somepl ace in a New York Tines article there is nmention of a
fifteen hundred dolTar award to do any kind of research that
you wanted to do.* Ws that just the fellowship that you had?

*Ell zabeth M Fowl er, "Personality: Researcher Seeks
Surprises,” New York Tines, 22 Septenber 1963, I1Il, p.3.

11



Tishler: Yes, that's right.
Hei t mann: Can we nove on to Merck now?
Cortler: There are a couple of other things I wanted to ask.

Tishler: There are sone things about Harvard that | wanted to
ment i on.

Hei t mann: OK

Tishler: There was another person at Tufts who had a great
deal of influence in chemstry. H's name was Chadwell. He
got his Ph.D. at Harvard wth Arthur Becket Lanb.

Cortler: Oh yes.

Tishler: He was interested in the structure of water. I

understand they still haven't established the structure of
wat er conpl etely.

I met ny wwfe at Tufts. | taught her in the freshman

| aboratory. | was a senior then.

Hei t mann: \Was she a chemstry major as well?
Tishler: No, no she was a psychol ogy ngjor.
Hei t mann: From t he Boston area?

Tishler: Yes, she was born and brought up in Boston.

CGortler: Did you consider any other graduate school s besides
Har var d?

Tishler: No. Wre there any others? (Il aughter)

Cortler: We were just tal king about that this norning. W
were sayi ng what an amazi ng group of people they had in those
years.

Tishler: You can tell fromthe picture that they have there.
Kohl er was a very small man. He had a delicate frane.

Hei tmann: Was he a very religi ous man?

Tishler: No. There was nothing to indicate he was religious.
He was Pennsyl vani a Dutch

Hei t mann: He was a bachel or?
Tishler: He was a bachelor, yes. WIlIl, | was going to say
sonet hi ng about the difference between chem stry in those days

and the present. Maybe you were going to ask nme sooner or
| at er.
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Heitmann: We'll tal k about that now.

Tishler: Well, in those days, as you well know, structure
determ nation was quite different--so different that young
peopl e today just haven't the slightest idea how this was
done. Yet all the inportant chem cal work that devel oped was
done by nethods which today are no | onger useful. W have
such better tools today. Spectroscopic nethods: NVR IR and
mass spec just change the conpl exi on of chem stry conpletely.
It's amazi ng how we got information by deduction. By nmeans of
the | ogical application of thinking and deduction we were able
to establish structure. Mst of the time we were right.
There's no question about it. W built up organic chemstry
that way. It was really quite a challenge to devise nethods
ultimately breaking down the nolecule to known fragnents and
then trying to put themtogether again. Utimtely we
synt hesi zed the conmpound that we separated. But you know it
took a long time to get sonme of the conplicated nol ecul es of
natural products. Morphine is a good exanple. It took a |ong
time to prove the structure of norphi ne beyond a reasonabl e
doubt. Today of course, we can do it very rapidly. For a
while | thought that a | ot of the pleasure had gone out of
chem stry because that was really quite a challenge to ne to
determ ne the structure of a conmpound. And it was necessary
to do that every tine you ran a reaction. |If you were
studyi ng reactions you had to isolate the products and try to
establish their structure. Today, it is so easy to do this
for the nost conplicated structures with NVR and IR and X-ray.
When | see what's being done today, |'m amazed that we've
never been able to establish the structure of some conplicated
nol ecul es. For exanple, just take the mcrobial netabolite
that cane out very recently, avernectins, which is a very
conplicated structure. |I'msure it would have taken decades
to be absolutely sure of its structure. Yet the whole thing
was done in a nonth's tinme. And the proof is so rigid that
you don't have to synthesize it any nore. You just knowits
there. Well, this whole difference | think is noving
chem stry so far ahead so quickly. It's really amazing what's
happened and what you can do today. The avernectins are very
i nportant antiparasitic drugs.

Gortler: Wen did you start noving into instrunentation at
Merck? You probably got very used to it at Harvard. D d you
do any spectroscopy at all?

Tishler: None whatsoever. Wodward cane there. He started
spectroscopy at Harvard. He did sonme visible and UV and began
to apply spectroscopy to chem cal structures.

CGortler: Right.

Tishler: | don't think Conant or Kohler even got very nuch
into it.
Cortler: 1 don't think so.
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Tishler: A lot of kinetics but...

Cortler: That's right. They did their kinetics by titration.
Tishler: That's right. Harvard, | think was kind of |ate.
Hei tmann: | guess X-rays cane in the '40s.

Tishler: Yes, but |I don't know what Harvard chem stry was
doing. Well, at Merck I think we were pretty quick to bring
in all these tools and | think we had the second commerci al
NMR pi ece of equipnment in the country. Du Pont had the first,
I think, and we had the second. The synthesis of cortisone
whi ch was done under ne when | was head of research, finally
yi el ded a production run of over thirty percent. Nowit's no
[ onger inportant but in those days it was extrenely inportant.
And part of the reason was that we used IR to note what was
going on in the nother liquors fromwhich we would get
material. W couldn't isolate any nore material. W also

| earned a | ot about the chemstry. It was a great
application. Wen NVR cane along it served our purposes even
better. But IR was very hel pful when we first got 1t and
applied it. W had a physical chem st, Jeff Wbb from
Princeton. One of the things that Randol ph Maj or had the
vision to do was to set up a physical chem stry departnent.
Its job was nerely to introduce all tools of physical

chem stry that coul d be useful

Hei t mann: VWhen was this, Mx?
Tishler: '35, '36
Heitmann: '36 is whan Jeff Webb came?

Tishler: |1 think so. Mtter of fact, there is a little story
"Il tell you about Jeff Webb. It concerns the structure of
penicillin. There were two structures that canme down the

pi ke. One was a beta-lactam the other was the azl actone
structure. The question is, which was it? It took X-ray

anal ysis to settle that point once and for all. | guess there
was al so sone IR work that was done by Shell on that program
which al so indicated the correct structure. But really, the
person who gets the greatest credit is Hodgkins fromthe

Uni versity of Canbridge. She got the Nobel prize for that.
She used X-rays. Jeff Webb said that he was convinced the
structure was the beta-|actam and not the azl actone. He
noticed a very sinple thing, the PK value of penicillin. 1In
the beta-lactam we have a strong acid. I1t's not tied up like
an amno acid. The azlactone is tied up, you see. This was
a very sinple deduction he made, and it turned out he was
right. | renenber arguments we used about that. Honer

Adki ns, for exanple, was one of our consultants in those days.
He and a | ot of other people were sure that the azl actone
structure was correct. Bob Wodward, on the other hand, felt
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differently. He thought that the beta-lactam structure was
correct--and that was on the basis of reactions.

Cortler: That's interesting: that a physical chem st would
think of it not in ternms of spectroscopy but rather on a
purely chem cal basis. Go back to Harvard. |It's ny first
Interest. You did take Kohler's course. You took

Ki stiakowsky's. Wo were the other people on the faculty?

Tishler: Well, of course, Louis Fieser. Al so Forbes--|
forget his first nane now-the grand master of chem stry.
Remenber For bes?

CGortler: On, | remenber Forbes. | didn't know nuch about his
research. | didn't realize he was a photochen st.

Tishler: Oh, yes. Let's see now, who else? Well there's
Kisty, of course. | knew Kisty quite well. The person that
had the first senester before Kisty came was Sherrill of MT.
He was very fanous. They had a textbook as a matter of fact,
Somet hi ng and Sherrill.* It was all problenms. The whole
course was an advanced course in physical chem stry. Then

Ki sty cane the second senester, took over the course, and nade
it much better. Sherrill's course was highly nathenmati cal .

If you mastered it you probably canme out better

Gortler: Oher people? Oher textbooks? | guess Jones was
still there?
Tishler: Jones was still there, that's right. | never took a

course with Jones.
Cortler: Wwo was chairman at the tine, do you renenber?

Tishler: The chairman was a Tufts graduate. | nentioned his
nane a few m nutes ago, Lanmb, Arthur Becket Lanmb. He was
chairman. And he was al so, as you know, editor of the Journa
of the American Chem cal Society.

Cortler: Wat about any changes in organic chem stry that
were taking place at that time. Now Kohler was really fairly
advanced in his thinking.

Tishler: That's right. He was an extrenely good experi nent -
alist. Very able. Wrked in the |aboratory hinself quite a
bit. And as | say, he was a very |ogical thinker and he nade
some very valuable contributions in ternms of |, 4 addition.
He took the Gignard reagents and showed that they can add in
a Mchael -type reaction to al pha, beta-unsaturated carbonyl
conpounds.

*A. A Noyes and Mles S. Sherrill, An Advanced Course of
Instruction in Chemcal Principles (New York: MacmITan Co.,
1922) .

15



Cortler: He did that during nmuch of his career.
Tishler: That is correct.

CGortler: He took that research back to the turn of the
century. You were still working on sim|lar problens?

Tishler: That's right. | worked first on al pha-bronoket ones
whi ch gave the sane internediates as with the addition to

al pha, beta-unsaturated ketones. It's the sane type of an
internmediate. And that was kind of novel for Kohler. Wbrked
out that reaction and worked out the relationship with al pha,
bet a- unsat ur at ed ketones additions. The work, of course, |
enjoyed the nost was the all enes.

Cortler: How did that happen to conme about?

Tishler: Well, Kohler had a student, Joe Wal ker, who was
trying to make an allene and develop it. |It's very
interesting chemstry but we were never able to isolate or
obtain an allene which we felt sure was an all ene.

Cortler: W were tal king about the allene problem You
mentioned that Joe WAl ker started...

Tishler: He tried unsuccessfully to nmake allene in a nunber
of different ways. There was one publication that appeared in
1910 by Lapworth, a British chem st, who believed that he had
synt hesi zed an allene, although his structure proof was not
conclusive.* He apparently did nothing with it fromthe point
of view of resolution. He may have done so, but he didn't
report it in his publication. Joe Walker tried to repeat his
work but couldn't get this acid to crystallize. Wen the tine
came for himto wite up his thesis, he hadn't yet succeeded.
But he did enough work that Kohler felt he ought to go ahead
and wite a thesis and get his Ph.D. He got his Ph.D. Joe
then went on to work in the state police |laboratory to devel op
a lot of nodern techniques of crinme detection and so forth.
One day as Kohler's assistant, he asked nme if | would go
down to the cold roomand clean out a |lot of old stuff that
was no | onger of any use. So | went down and | discovered the
Erl enneyer flask filled with crystals left by Joe Wl ker.
That turned out to be his allenic acid. Was it allenic acid
or not? | established the structure by hydrogenation and
degradation and nade sure it was right. This wasn't done by
the British who just assuned that they had the right
structure. Then | started to try to resolve it and at first

it failed with all the alkaloids I tried. | couldn't get them
to formthe salts. | was still not clear why. | thought it
was because the allenic acid was a very weak acid. | stil

*A. Lapworth and E. Wechsler, "Experinments in Substituted
Al | enecaboxylic Acids," Journal of the Chem cal Society, 97
(1910): 38-48.
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think that's right but | talked with Frank Westhei ner sone
time ago and he didn't think that was the answer. He didn't
have a good expl anation why | couldn't formthe salts.

concei ved the i1 dea of changing that carboxyl group by reacting
it with glycolic acid and putting on an ester with a carboxyl
group on it. As a matter of fact the allenic acid wouldn't

di ssolve in bicarbonate but would dissolve in alkalies.

CGortler: That's interesting because | renmenber |ooking at the
paper and remarking, "He already had an acid group there, why
woul d he want to extend it and nake another acid out of it?"

Tishler: Then |I could extract it out with bicarbonate from
organi ¢ solvents and so forth and there was no question that
it was a good acid. Wth brucine it just fell apart. So
that's how t hat happened.

We shoul d have been first to publish on an optically
active allene but Kohler was a perfectionist when we wote a
paper. It would take himtwo or three nonths to wite a
paper. He would just go over it and rewite it--in contrast
to Conant. Conant would take a thesis, underline with a red
crayon, cross out sections, add a sentence here and there, and
have it typed up and practically all done. Conant worked with
great rapidity. Kohler just sweated with every publication,
but they were nasterpi eces when they were done. Every word
was wei ghed.

CGortler: Conant had sonme comments about the differences

bet ween Ri chards, for exanple, and Kohler in ternms of seeing

t he bigger picture and being a perfectionist. One was able to
treat a problemand the other was able to see and formulate a
probl em

Tishler: Well, he's right on that. So, this is howthe

all ene cane about. 1've been lucky in ny life, too, you know.
Gortler: Well, | saw what was com ng when you told ne you
went down to the cold roomand there it was, it had
crystallized out. | have had that happen on occasion. How
did you choose Kohl er over Conant at the tinme?

Tishler: Well, | think that the reason is that | took Chem5
with Kohler. During the second senester of Chem 5, Kohler
said, "I'll get a problemand if it works out all right, maybe

you can continue it."

I then went to see Conant about working with him He

didn't know ne and he wasn't very warm about saying, "Conme and
be in ny group. 1'd be delighted to have you."

Kohl er al ready had sone idea about what | could do, how I
moLred, and so forth. So that's the main reason why | chose
Kohl er.

Hei tmann: Was Louis Fieser already there then?
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Tishler: No. Louie Fieser cane after | started research.
was there a whol e year before he cane.

Hei tmann: So you got to know Conant |ater on and then he
asked you to help himrewite the book?

Tishler: Yes. | took a beautiful course with himin natural
products. You know, we had two wonderful |ecturers, Kohler
and Conant. | got to know them through the course. | guess

t hat Conant nust have tal ked with Kohl er about ne because |
don't know why he cane to ne and asked if | would do this.
Kohl er nust have recommended ne.

Hei tmann: Did Kohl er have nmuch to do with getting you the job
at Merck?

Tishler: He did when Randol ph Major cane to see him He
tried very hard. | know that many years | ater someone sent ne
a letter that he had witten about me to Du Pont. In this
letter he said that | was the best chem st he ever had.

Du Pont wasn't ready to take a Jew sh chem st.

Heitmann: That's right. (laughter)

Gortler: | guess Wallace Carothers was | ong gone before
you...?
Tishler: That's right, he was gone. '27 | guess. There was

talk that he wanted to cone back to Harvard when he found out
t hat Conant had been elected to the presidency. Apparently
there was a period in which he was a bit disenchanted with
what was taking place at Du Pont and he had considered it.
But after a while he decided he woul d stay where he was
because he and his parents had just noved to WI m ngton.

Cortler: You did have a publication with Frank West hei ner.
He said you did the problemin two different halves. He
finished off with Kohler and I know he's a friend of yours.

Tishler: That's right. | knew himwhen | was at Harvard. He
was single. W used to go to nmy hone and Betty woul d nake

[ unch for both of us. W had a very good relationship. Well,
actually this is work that he had done with Kohler and Conant
but hadn't conpleted. | took it over and it turned out to be
conpletely different than what they expected. |'mvery proud
of the fact that | had a publication wth Frank. It was a
very good problemand as | say I'mvery proud. Wen | tell ny
students that | published with Frank, | have to show themthe
publication just to prove that | did. (laughter) |I'malso
very proud of having published with Don Cram when he was at
Nbrpk:llkb and | published a paper together, a byproduct of
penicillin.

CGortler: \Wen you rewote the book with Conant--was nost of
it your witing?
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Tishler: Yes.

CGortler: | ran across a review of one of your other papers.
The review is extrenely favorable. It nentioned that your
paper was very up to date and that it included el ectronic

t heory and resonance and physical and organic chem stry.

Tishler: That's right. That was kind of ghoulish stuff in
t hose days.

Cortler: That came from your undergraduate background?
Tishler: No, from Harvard

Cortler: Your graduate background.

Tishler: Yes, ny graduate background.

CGortler: Was there a fairly large change fromearlier
editions?

Tishler: Yes, there was.

Cortler: At that tinme, to whomelse were you tal king at
Har var d?

Tishler: WlIlIl, Harold Fischer, whomwe call ed Hap
Cortler: W were tal king about himthis norning.

Tishler: He came to Harvard. He and | rooned together for a
year and we have been friends ever since that tinme. | used to
talk to hima great deal.

CGCortler: He was an instructor.
Tishler: At Harvard?
Cortler: Yes, that's right.

Tishler: He was in charge of the Chem 2 course. He worked on
al pha- bronoket ones too. That's why when we first nmet | knew
who he was and he knew who | was.

Cortler: He wor ked on them for Fuson.

Tishler: For Fuson. He worked on the reaction with alkali

So we had a lot to talk about. He followed nmy work very
closely while | was at Harvard. | knew Land as a freshnman

He took freshman chemistry. O course, he didn't stay around,
but he did pretty well. (laughter) There was a person who
worked with him-whose nane | can't recall--a student of

Prof essor Lanb who worked with Land and hel ped make sone of

t he qui ni ne i odine sheets that becane the basis of pol aroids.
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Hei tmann: | guess Charlie Price was around in those days.

Tishler: Yes, Charlie Price was around. That's right. He
was a good boy. | knew Charlie quite well; he worked with
Fi eser and Conant.

Hei tmann: He worked with Fieser and he spent a ot of tine
talking with Bartlett because he was working with physi cal
organi ¢ problens that Fieser didn't understand.

Tishler: That's right.

Hei t mann:  Newman?

Tishler: Newman, | knew quite well. He cane to work for
Fieser too. | knew himvery well.

Hei t mann: Was Mary Fi eser already there?

Tishler: Yes. Mary Fieser is a fabulous person. Wen she
first came there, nost of us thought she wasn't nuch of a
chem st. (laughter) But she was not a bad experinentalist.
She had a way of getting nmen to do things for her. (laughter)

For exanple, we were on that second floor of Converse Hall in
a large open | aboratory which is no |onger set up the way it
was. In those days it was a five-man | ab and we had a sodi um

press there. She'd always cone in and ask, "How do you do
this and how do you do that?" Her questioning ended when one
of us did the work for her. | learned to respect her by the
time | got out of Harvard. | really thought she was quite
good. And of course, she wites fabulously. There is no
guestion about that.

Hei t mann: Were there any other wonen graduates?

Tishler: Yes, Emma Dietz. She taught at Barnard. Recently

she retired. She married a chem st at Merck, naned Stecher

and she went by the name of Enma Dietz Stecher. She was a

very good chem st who worked with Conant. She cane to work as

his private assistant, actually. She got her Ph.D. degree at
Bryn Maw. There was a relationship with Bryn Maw and

Harvard. Kohler taught at Bryn Maw and then cane to Harvard.

The Bryn Mawr job was a Harvard training post.

Gortler: And Kohler was there.

Tishler: And Fieser.

CGortler: Cope was there?

Tishler: Cope was there too, that's right.

Cortler: Sonmebody else | ran across recently...
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Tishler: Yes, Ernest Berliner who worked as a graduate
student with Fieser. He received his Ph.D. degree and is now
a professor eneritus.

| keep in touch with Mary to this day. W're very good
friends. There's no question that she's a fabulous witer.
She understands things. She reads the literature and gets to
the guts of what she reads. She understands its significance.
She amazes nme. She's not been given the credit that she
deserves.

CGortler: W were recently talking about doing an em nent
chem st tape with Mary Fieser.

Tishler: She's really an extraordi nary person. And she

was very good for Fieser. She really was. She watched over
himvery carefully. Wen she thought he was overworki ng she
put her foot down and tried to get himto relax. She also got
himto be friendly with the students. They used to have
picnics over at their house quite a bit. And if they were
going to cook out of doors, she got the students to cone

over. (laughter)

Cortler: Did you think that any changes were taking place at
Harvard? Were Young Turks com ng in? Conant and Bartlett,
and of course Kisty and Fieser were comng in. You knew
Bartlett as a graduate student?

Tishler: Yes, | did.

Cortler: Then he cane back and he was on the faculty by the
time you left.

Tishler: Yes. That is correct. Well, Wodward al so cane in.
At first, he took ny |ab next to Kohler's. None of us thought
he was really that great when he cane over fromMT. He had
such a great press. O course, we changed our mnds pretty
qui ckly. He was also sort of irritating.

Cortler: He was away for a year.

Tishler: Just for a sumrer. They couldn't take himfor nore
than a summer at Illinois. (laughter)

Hei t mann: He was al so very young. Didn't he graduate very
young?

Tishler: Yes, I've forgotten. Twenty-two or twenty or
sonmething like that but...

CGortler: He took over your lab so he didn't really cone in
until after you were gone.

Tishler: That's right. But | got to know him of course,
later. Terrific person. No question about it.
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Cortler: D d he consult with Merck at any tine?

Tishler: Yes, during the cortisone days. On second thought,
he didn't really consult. W had a problem There were one
or two people who wouldn't tolerate bringing himin because

t hey thought he'd take over. |, however, would have |loved to
have had him

Cortler: | see.

Tishler: And so we didn't take advantage of him
CGortler: So he went to one of your conpetitors instead.

Tishler: This broke ny heart because | used to go to him and
have chats with himabout ny chem cal problens. He'd always
be very free with the tine that he gave ne. | think I was one
of the few people with whom he would sit down and chat about
problens. | understood fromothers that he rarely would do
this. He liked to tal k about his problens, rather than the
probl ens of others, but he was very tolerant with me and very
hel pful. Terrific person. W did bring himin on the
cortisone days and the total synthesis. It was ny idea to try
to get himto do the total synthesis hoping that we m ght be
able to use it. But we didn't go ahead on the tota

synthesis. Today of course, it's a different problem naking
cortisone or conpounds related to it. There are much better
ways. But | feel pretty sure that if we had stuck to it in

t hose days we could have made a total cortizone synthesis
conpetitive with the partial synthesis starting wth a steroid
nol ecul e from nature.

Hei tmann: This question refers to an earlier period at
Harvard from 1929 to 1935 or so. Did the faculty there do a
good bit of consulting during this earlier period? | know

Louis Fieser would consult with Merck later on, but...

Tishler: To ny know edge they did not. | probably woul dn't
have very nuch opportunity to know, but in retrospect from
what | know | would say that they did not.

CGortler: Kohler?

Tishler: Kohler, never. | don't think Kohler would ever have
done that. On the other hand he was very free with his tine
if you would go to himand ask him questions.

Gortler: Do you have any idea why he would never go out and
talk? Apparently his classes were magnificent and the story
is that he always rewote his lectures on a regul ar basis yet
he woul dn't talk on the outside.
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Tishler: No, he would never tell me why. | tried to get that

out of him but he wasn't the kind of person you could talk to

that way. The only person--or so the story goes--that could

kFaLlyltalk to Kohl er and have him pay attention was Arthur
chael .

Cortler: Onh, that's right!

Tishler: He used to see Mchael quite frequently and discuss

his work. | knew soneone who was M chael's postdoctorate, a
fellow naned Carlson. Carlson told nme that 1t was a screamto
listen to Mchael and Kohler talk. It was always "M chael"

and "Yes, Sir."

Cortler: Wat was Mchael's role there? | can't figure out
M chael's role at Harvard.

Tishler: Well, he had sone kind of post but he didn't have to
teach. He had research and | aboratory facilities available to
him And he had postdoctorates working there. One of them
was @ustav Carlson, who had worked under Conant and had
received his Ph.D. degree. The other was a fell ow naned John
Ross. | knew these two people quite well. Ross was a British
person who canme to this country and went to work with Arthur

M chael . As you know, Arthur M chael also taught at Tufts.

CGortler: He'd been on the faculty at Tufts?

Tishler: Yes.

Gortler: 1912 or thereabout. About the sane tinme Kohler cane
to Harvard.
Tishler: But Kohler's |, 4 addition was really a take-off on

M chael. That's why they kept pretty close to each other.
They were using the Gignard reaction--al kylations and so
forth. You know, the one thing about Kohler's work is that so
many of the things that go on now with these alkylations with
different metal s--the things that everybody tal ks about--are
really kind of old stuff done under different circunstances.

Cortler: Right.

Tishler: There are two things that Kohler m ssed.
Incidentally, one was carried out by G| nman.

Hei tmann: Henry G | man?

Tishler: Yes, Henry Glman. Kohler was always stressing |, 4
addition with the Gignard. It was G| man, one of Kohler's
Ph. D. students, who cane along | ater and showed t he inportance
of copper in the Gignard. This was sonething that conpletely
escaped Kohler. G I nman showed that you could get |,2

addition in many cases and that the ratio of 1,2 and 1,4
addition was influenced by the presence of copper in the
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magnesi um At that tine everybody used to nake their own
magnesi um turnings. They used to buy a bar and nmeke those
ri bbons out of it.

Cortler: Was Kohler getting m xed products? |, 2 and I, 4
and didn't realize it.

Tishler: Well, it could well be. Nobody's really gone over
it using pure nmagnesium

Cortler: 1 think there was sone very early work that |'ve

| ooked at. ..

Tishler: Well, | think that's right.

Cortler: And there were sonme problens there.

Tishler: The other one that Kohler m ssed...but again the
evidence at the tine, the tools at the time, and so forth,
were such that his deductions were correct based on everything
we knew at that tinme. But today with nodern spectroscopy it
is such a different type of thing. Kohler believed that 1, 4
addition of the Gignard went through the enol - OWX

structure. The proof of it was that if you hydrolyzed the
internmediate Grignard structure with acids, it absorbed oxygen
and fornmed a peroxi de across a double bond at the enol.

Gortler: Right, | noted that.

Tishler: The only fault with that is that Fuson, another of
Kohl er' s doctoral advi sees, showed by NVR many years | ater,
after Kohler was dead, that it is not the correct structure.
It is just an endoperoxi de OCH on the carbon.

Cortler: | see.

Tishler: You can spot that pretty readily with NVR  But
those tools weren't available then. The way the peroxide
degraded and everything else indicated pretty nuch that it
had to be sonething |i ke what Kohl er concl uded.

CGortler: Yes.

Tishler: Then the other proof was that if you had a phenol

group in the al pha position after the |, 4 addition took
pl ace, the hydroxyl group very, very slowy ketonized because
of the hindrance effect. It no |onger absorbed oxygen. |If

you benzol at ed t he nmagnesi um conpl ex, you ended up with an
O Benzoat e.

Cortler: Now, you did a piece of work on that?
Tishler: Yes, | know | did.
Cortler: (laughter) OK
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Tishler: Kohler's observations appeared to prove the |, 4
addition. | then proved that with certain al pha-bronoketones
and the Grignard reagent, the sane internedi ate magnesi um
conpl ex was fornmed. Where the magnesiumresides is still
obscure. That part is correct. Today you' d say it has a
charge distribution between oxygen and car bon.

CGortler: W're at Merck. Wo was your first imediate
superior when you went to Merck?

Tishler: A fellow by the nane of Joe Stevens, an MT man. He
was ny first boss for about three years. Randol ph Major was
in charge of all the chemstry when | first came to Merck and
t hen took charge of all research

Hei t mann: \Were was Randol ph Maj or educat ed?

Tishler: He got his doctoral degree at Chicago, no |'msorry,
at Nebraska. He then went to Princeton as an instructor.
Here's an interesting story that | m ght nention.

Initially it involves George Merck and his brother-in-Iaw,
George Perkins, the son of a fanmous banker. He married into
the Merck famly. Soon he and George Merck, Jr., began to run
t he conpany. George Merck was president; Perkins was the

vi ce-president and financial head of the conpany. George
Merck was a very far-reaching, far-thinking person. Consider
for exanple, that the first phenol process in the United
States was done at Merck during World War |. At that tinme the
nation's supply of phenol was cut off. The point is that
George Merck was forward-1ooking and he thought that it would
be nice to get into the pharmaceutical business. He wanted
first to set up a research |aboratory that woul d be manned by
scientists. H's hope, expressed in a talk he gave, was that

i ndustrial scientists would be on an equal footing with the
best in academ a. George decided that they ought to find a
research director to head the | aboratory. George Perkins was
a Princeton man

CGortler: Ceorge Perkins was a Princeton man

Tishler: And George Merck was a Harvard man. For sone
reason or other they got to Princeton first and we nentioned
this norning the person at Princeton who was a rather em nent
physi cal chem st.

Hei t mann: Tayl or?

Tishler: Yes, Hugh Taylor. He reconmended two people. One
of them was Randol ph Maj or and the other was Richards, the son
of Theodore Richards, who at that tine was an inorganic

physi cal chem st, a conbination but |argely inorganic

chem stry. [|I'mnot quite sure why, since It's hard to find
any record of what transpired, but they hired Randol ph Mj or,
an organi c chemst. He started doing his work in organic
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chem stry.

I"'mnot quite sure what woul d have happened if Richards
had been hired. It could have been an entirely different
conpany. After all, Mllinckrodt, a conpetitor of Merck's,
never got into organics and Merck worked pretty nuch along the
lines that Mallinckrodt did during those early days.

Hei t mann: Was George Merck, Jr., educated as a chem st?
Tishler: No, he wasn't.

Hei t mann: But he val ued science?

Tishler: That's right.

Hei tmann: He had the vision to nove in that direction

Tishler: Correct. And to the very day that he died he had
that sane vision. He did anything that could hel p science and
research at Merck. He was a terrific guy. He used to go
around the | aboratories and talk to people. He was the
president of the conmpany when it got pretty big. He would get
all excited about what people were telling him He didn't
ugders;and it, but you could see he was getting all excited
about it.

Gortler: That probably accounts for the fact that you had
such a fantastic al umi

Tishler: That's right.

Hei t mann: You went to work in | 9377

Tishler: 1937. Right.

Hei t mann: \Who were sone of the other scientists there?

Tishler: Well, very few of themare still around. There's a
fell ow naned Cine, Joe dine.

Cortler: He did the work on what ?

Tishler: Vitamin B, with Bill Ruigh who was a Princeton man.
I"'mnot sure where Cline cane from Then there was John
Keresztesy, a very good isolation man. He isolated vitamn
B, for exanple. He later left Merck and spent the rest of
his [ife as an isolation chem st at the National Institutes of
Health. He worked for R R WIlIlians who was at Col unbia as
an adjunct professor. Then there's Gus Stein, and John
Weijlard, a Swede. Wijlard had only a bachel or's degree but
was an excellent experinentalist. He would nmake a reaction go
and if there was anything in it, he could isolate it. He
didn't know very nmuch chem stry but he was an unusually good
experinmentalist.
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Gortler: These were all people who were around when you were
t her e?

Tishler: At the tine | came to Merck. That's right. Stevens
was there.

Cortler: They had a research group? Wen did they start
t her e?

Tishler: Around 1930. They say their research | aboratories
began operation in 1933, the year of the dedication of the
research | aboratory. (I renmenber | nentioned to you we had a
fiftieth anniversary which would make it '33.) Up to that
time they had research facilities which had not been in one
buil ding but rather were spread around the factory. \Wen I
came in '37, they already had about sixty people Iin research.
This included secretaries and hel pers and so forth. They had
a budget of around three hundred thousand dollars. It was
pretty good for those days. And the business Merck was doi ng
at that time was around ten mllion dollars.

Cortler: Was the production part of the plant nearby?

Tishler: Yes, it was part of the plant--in the sane area as a
matter of fact.

Gortler: Was it a single production unit at that tinme?

Tishler: At that time it was one production unit. That's
correct.

Hei t mann: What kind of freedom did soneone |ike yourself have
to make choi ces on what you woul d study?

Tishler: Let me say this. The approach to the probl em was
entirely in the hands of the experinmentalist. The problem
itself, like trying to find an anesthetic or cardiovascul ar
drug, was assigned to you. But how you approached the
problem ..

Hei t mann: Randol ph Maj or woul d assign the problemto you?

Tishler: That's correct. And | can tell you exactly how we

did it later when | took over. |It's an interesting way that
we devel oped the program |1'd like to tell you about that.
Matter of fact, it's still being used at Merck & Co.

Gortler: Your first salary was?

Tishler: Two hundred and fifty dollars a nonth. | only paid
fifty dollars per nonth rent. That was not a bad salary even
though I had two years experience as a post-doc. They offered
Joe WAl ker, who got through two years before nme, one hundred
and eighty dollars per nonth to go to Du Pont. Everybody

t hought, "Cee, this is tremendous!" (laughter) Yet he turned
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it domn and we all thought, "My God, how could he do such a
thing." He just didn't want to go to Du Pont.

Cortler: Wat was your first problemat Merck?
Tishler: R boflavin.

Gortler: That was the first?

Tishler: That was ny first exciting problem

Hei t mann: \What was your first inpression of Merck's
| aboratory as conpared to Harvard's in terns of physical plant
and the kinds of apparatus used?

Tishler: WIlIl, | thought it was quite good, as a matter of
fact. They had everything. |In those days things were very
sinmple. They had all the equipnment--stirring notors and
Erl enmeyer flasks--things of that sort. |In those days, you
didn't require very nuch in the way of sophisticated
equi pnent. | guess that pH neters were the nost conplicated
pi ece of equi pnent we had. So, the change wasn't that drastic
as far as | was concer ned.

| really got excited about going to Merck. One of the

reasons that | got so excited is that while | was still at
Harvard a publication cane out of the Merck |aboratories on
the structure of vitamn B. WlIl, up to those days, you

know, the only people in the world who knew how to do that
kind of thing were the Germans and the Swiss. And then to see
this paper witten by young squirts, just kids--Joe dine
was, about thirty, thirty-one | think....These were unknown
peopl e, not the Kuhn's and Karrer's of those days. This
exclited nme trenendously. Someone gave a sem nar on the work
at Harvard. And gee this was fabulous! | nean this was a
place to which | wanted to go for an industrial job. So, ny
reaction was very enthusiastic and I was goi ng there because
of the type of work they were doing. | recollect that prior
to then, Merck was known as a producer of reagent

chem cal s--things |ike ether and acetone. | remenber that
because we used themin our research. Al | could think when
I was considering Merck was that | was going to work with
reagent chemcals. But when it canme to this work with B, |
really got terribly excited about the prospect of doing that
kind of work. One of the first things | did at Merck was to
work on riboflavin, B . Randolph Major canme to ne and said,
"We made up our minds that we're going to specialize in
research in the field of vitamns. W're going to isolate
every vitamn. W're going to determne their structures if
it hasn't already been done and synthesize them and nmake them
available.” This was a wi se choice because in those days no
one was really doing that in the States. They weren't even
doing it comrercially abroad.

CGortler: They didn't know there was going to be a market for
It.
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Tishler: That's right. Now, whether Randol ph Maj or devel oped
the idea conpletely on his own or not, he nonethel ess
predicted that the day will conme when we shall fortify flour
and foodstuffs and will have one-a-day capsules to nake up for
deficiencies in diets.

Cortler: That was pretty farseeing.

Tishler: 1 don't know where he got it from but he tal ked
about it and it nay have been conpletely his own idea. The
point is that it was a field that Merck went into exclusively
In those days. W were the first to do it and it paid off.
And | think the Merck |laboratories, with Karl Fol kers behi nd
it, probably has done nore work on the isolation, structure,
and synthesis of vitam ns than any other |aboratory in the
country--in the world for that matter.

Heitmann: | don't know whet her you would agree with nme or
not, but the work that was done i1n the '30s on vitamns
provided Merck with the expertise that it enployed when it did
the cortisone synthesis and everything el se.

Tishler: That's right. No question about it. It was a great
| earning experience and it initiated a tradition. And Karl
Fol kers--1"msure you're going to tal k about Karl Fol kers.

Cortler: W were going to talk to you about Karl Fol kers.
But we're going to talk to himtoo.

Tishler: Sure, he's a terrific chem st, no question about it.
I was very, very sorry when he |eft us.

Gortler: How soon after you began working at Merck did
Fol kers do so?

Tishler: | remenber he worked a couple of sumers for Merck
bego&e working full-tine. He cane in 1934, three years before
| did.

Hei tmann: Where did he get his graduate education?

Tishler: He went to Wsconsin. He got his degree with Honer
Adki ns, naturally.

Hei t mann: Oh, yes.

Tishler: He then went to Illinois. He did his post-doc there
for a year. He then went to Yale and did another post-doc.

Hei tmann: Getting back to Merck in the '30s. How did Louis
Fi eser ever get tied up with Merck?

Tishler: On, that was in the cortisone stage.
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Cortler: You were doing work on vitamn K first?

TLshIer: Oh, that's right, you're right. | forgot about
t hat .

CGortler: MWait a mnute, riboflavin was essentially your first
bi g success.

Tishler: That's right. Randol ph Major wanted nme to devel op a
met hod for making riboflavin that would be different fromthat
used by the Swiss and Germans. Patents were issuing in
Germany on the synthesis of riboflavin by Kuhn and al so by
Karrer. Major knew that, and as a matter of fact, he went to
both people. Kuhn was tied in with |I. G Farben whereas
Karrer was tied into Hof fman- LaRoche. Randol ph went to both
conmpani es and asked if they would license in America. They
said, "No," even though they didn't go into manufacturing.
They knew there was sonething to it and they just weren't
going to license it. So Randol ph Major said, "It's got to be
free fromKarrer's work and it's got to be free fromKuhn's
work." This is what | tackled.

It was a matter of devising a synthesis that woul d be
practical and at the same tine free fromany possible patents
that mght issue. By that tinme | knew pretty nuch what they
wer e doi ng because the publications were already in existence
and patents began to appear both abroad and in this country.
| mprovenent s appeared al so. The synthesis of riboflavin was
carried out by both Kuhn and Karrer independently, each making
an ortho-phenyl enediamine with the ribose nucleus tied in and
condensing it with alloxan. The diam ne was nade fromthe

correspondi ng azo conpound. In other words the ortho-am no
azo conpound was reduced catal ytically and then was reacted
with alloxan. Well, | devised a nethod that | started with an

ortho-am no azo conpounded in barbituric acid in a sort of
enam ne type of reaction. And this worked out beautifully.
This neant that | didn't have to nmake all oxan whi ch you make
with barbituric acid; and | didn't have to reduce the azo

groupi ng to make the ortho-phenyl enediamne. It was an
i nprovenent therefore over the nethod that was devi sed by Kuhn
and Karrer. | had to devise a nethod to nmake a ribose. In

t hose days to make a ribose you had to extract it from yeast
nucl ei c acids. There was good reason, however, to neke
D-ribose fromglucose. The first step required its
degradation to D-arabonic acid. This is an interesting
reaction that | always neant to go back and study. You take
gl ucose dissolved in aqueous al kali and shake it w th oxygen.
You knock off a carbon atom and you end up with the arabonic
acid. |[|'ve always wanted to go back to that but | never did.
It is an old literature preparation. The yields are awfully
good.

Gortler: That's not one of those standard degradati ons of the
sugar .

Tishler: No. |It's not a standard degradati on.
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CGortler: 1t's like a Ruff-Fenton degradati on.

Tishler: That's right, rem niscent of an iron peroxide type
of degradation. This, however, is just air and alkali. The
products separate as cal cium arabonate. All you do is neasure
t he anount of oxygen. You run it |ike hydrogenation equi pnent
except you use oxygen, you see. You neasure the amount of

oxygen--1 forget how nmuch that was--and then you add cal ci um
hydroxi de or calcium Yes, you add calciumto it and the
cal cium arabonate crystallizes out. Beautiful. As a matter

of fact, when we first started out the material situation was
unfavorable. W had to nake our own ortho-xylene. They
weren't separating it yet frompetroleum W started to nmake
it fromxylene and toluene. Well, fortunately we didn't have
to do that very long. That's a hell of a nasty thing you
know. Soon the petrol eum people canme through with
ortho-xyl ene frompetroleumfractionation. So this turned out
to be a very good thing to start on and I was very proud of
that the first year I was in industry.

Cortler: That eventually becane a commercial process?
Tishler: Oh, yes. They built a plant on it.

Heitmann: | was going to ask you, Max--sonetimes | picture
you being in the research | aboratory--did you extend
yoursel f and your expertise out fromthe | aboratory and take
t he product you were working on on the bench all the way to
t he plant?

Tishler: You hit it right on the head. Yes, | used to work
awfully hard. | used to conme back at night and go to the
pil ot plant and hel p the operators and supervisors. They were
very tolerant of ne and | got nmy points across. | believe
that if a person wants to do sonething you let himdo it,

even though you sacrifice sone basic research by taking the
time to do this kind of thing. Even in the production side
inside the plant | played a very inportant role in design of
the equipnent. | don't mean design of the actual equipnent.

I knew damm wel|l what | wanted on a reactor, for exanple, how
you filter and all the problens that you run into.

Heitmann: So you really did things that woul d be consi dered
chem cal engi neering?

Tishler: That is correct. W worked with chem cal engineers.
But you know in those days, and | still think it's largely
true, chem cal engineers had very little understanding or feel
for organic reactions. They are probably better today
because now you have conputers and what have you. In those
days, however they could talk about flows and agitation anong
ot her things, but didn't know how to handl e a conpound.

Still, I think that | taught thema |lot and got ny points
across. Researchers actually played a very vital role in the
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design of every plant that we built. W used to go over the
fl ow sheets with the engineers. They would bring themover to
our place and we'd sit down and go over them W told themif
we objected to this or we didn't |like that or we had to do
something else. At tines we had a fewdifficulties trying to
convi nce anybody but we won out in the long run. (laughter)

Cortler: That is an interesting approach to design and
pl anni ng.

Tishler: One of the greatest thrills I had in riboflavin was

when the plant was producing the first kilogramof stuff. |

was there! (laughter) It was a great thrill. That plant
gost five mllion dollars. That was a ot of noney in those
ays.

CGortler: It took a |lot of courage to have one of your
processes put on the line like that. (laughter) Anyway,
we're tal king about the time the vitam n K problem cane al ong.

Tishler: Yes, that's right. Well, Fieser was in on the
probleminitially and I canme in kind of late. Wen | saw
Fi eser's publications |I thought I had better go and see him
He did a remarkable thing. He greeted ne with an open hand

and was glad to see ne. | called himbeforehand and he sai d,
“I"lIl have sonmething ready for you when you cone."” He said,
"Bring al ong sone of your alfalfa extracts.” | did. He took

the alfalfa extracts. The isolation was fromalfalfa. He
took it down to dryness and picked it up in al cohol and
Claisen's alkali. Do you know what Claisen's alkali is? It's
strong caustic in absolute alcohol. This fornms two | ayers
with petroleumether. So he had the alfalfa residue dissol ved
in petrol eum et her which he shook vigorously with a reducing
agent and then extracted wth Caisen's alkali. First he'd
shake it up with the reduci ng agent, sodium hydrosulfite,
before using Claisen's alkali. The reduced m xture, which
contai ned di hydro-vitamin K extracted into the C aisen's

al kali, also had sonme sodium hydrosulfite init. He did this
just to keep the reaction reduced all the tine. And then he
took the Claisen's extract, acidified it wth acetic acid, and
extracted it back into petroleumether. On chilling to 10 C
the petrol eum ether | ayer deposited the hydroqui none form of
vitamn K He separated this in centrifuge tubes. Vitamn K
was readily obtained by oxidation with silver oxide. He did

that all in two hours tinme. | was so inpressed.
Hei tmann: This is the afternoon session. 1'd |ike to get us
back to the discussion that we had this norning. | noticed

that in the late '30s and early '40s, you and Fieser
ﬁollaborated with a man by the nane of W L. Sanpson. W0 was
e?

Tishler: WlIlIl, he was a pharnmacol ogi st who did our testing.

Hei t mann: At Merck?
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Tishler: At Merck, that's right. He was a very good

phar macol ogi st and he had devel oped a nethod of assaying for
vitamn K activities in chickens. W neasured the anti -
henorrhagic activity of a nunber of different conmpounds
related structurally to vitamn K

Heitmann: So by the early '40s you already had a team concept
of research?

Tishler: Yes. That's a very distinct advantage that |
think industry has fromthe point of view of taking a concept
all the way through to reality. You need a team approach.

Hei tmann: And that was there when you got to Merck?

Tishler: Well, in the beginning. | had a lot to do with
making it nore effective.

CGortler: A couple of your other early coll eagues on sone of
t hese probl ens were Norman Wendl er. .

Tishler: Yes.

Gortler: Kurt Ladenburg and Karl Pfister. Wat happened to
t hese peopl e?

Tishler: Wendler is still at Merck. He cane to ne as an
assistant with a bachelor's degree. He went back and got his
Ph.D. at the University of M chigan and then cane back to
Merck. He is a very good chem st, very soft spoken; and he
publ i shed a great deal. He has not tried to do too nuch
speaki ng around the country so he's not very well known as a
chem st but he's published a great deal. Awfully good work.

Cortler: He worked on a |lot of the problens.

Tishler: Yes, that's right. Very able person.

CGortler: He went back?

Tishler: He left Merck to take his Ph.D. at Mchigan. Then
Kurt Ladenburg canme to us. | have forgotten whether it was
Princeton...

Gortler: Princeton.

Tishler: That's right. Very good chemst. He left Merck to
join one of these | arge chem cal processing conpanies that put
up factories around the world. He retired. | hear from him
at Christmas, but I'"'mnot sure that | know what he's doing
Now.

Cortler: He left Merck after just a few years.
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Tishler: That's right. He didn't stay too |ong.
Incidentally, he's the great grandson of Ladenburg.

Heitmann: | was going to ask you about that. | thought that
was too rmuch to ask, but he was really?

Tishler: Yes. Then Karl Pfister, Huntress' student at MT.
Gortler: \Wose student?

Tishler: Huntress? Mybe he was before your tine, but he was
at MT. Karl was a very good organic chem st. He published
with me quite a bit. Later he becane vice-president under ne
in research. Very capable chemst. He is responsible for

Al donet and several other compounds which turned out to be

i mportant drugs. Aldonet is a drug for hypertension which you
can tal k about sonme tine later.

Hei t mann: That canme out in the sixties | guess?

Tishler: That's right. It is al pha-nethyl-dopa. He

concei ved the idea of nmaking am no acids with an al kyl group,
particularly a methyl group in the al pha position on the sane
carbon atomthat holds the am no group. It turned out that

al pha-met hyl -dopa is an extrenely inportant anti-hypertensive
agent - - probably the nost w dely used today, even though it's
been out for fifteen or twenty years now He retired from
Merck at a relatively young age. He owns property in New
Hanpshire. He left to becone a farner.

Hei tmann: How did Max Tishler's responsibilities with Merck
change between 1940 and 1945. Once the war started, did it
change your responsibilities?

Tishler: 1In 1945 1 was in charge of devel opnental research
and all of the projects that involved process devel opnent. |
was al so responsible for putting these devel opnments into
operation. | had engineers under ne at that tine to design
the plants and to get the data to design the plants. | had a
fairly large group.

CGortler: You rose up the |adder fairly quickly. How did

t hi ngs change for you when you cane in essentially as a bench
chemst? At what point did you start to take on greater
responsibility?

Tishler: Joe Stevens, ny boss when I first cane to Merck,

had sone personal problens and | eft the conpany. | took his
pl ace, probably by default, because there wasn't anybody el se
around that could qualify. W were quite small and Randol ph
Maj or asked if | would take the job. | was in quite a dilema
at the tinme. Should | or should | not? If | did it neant
getting away nore and nore fromthe | ab even though | was very
close toit. | did a lot of thinking. Wat probably
notivated nme the nost was that | felt | could do nore in the
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long run by doing this. That's why | accepted the job.
Heitmann: Did it nmean an increase in salary?

Tishler: Yes, it did. But salary never really neant nuch to
me, and | say that very sincerely. W' ve always gotten al ong.
W enjoyed the job. That was nobst inportant.

Hei tmann: During the war did you do a lot of travelling back
and forth from Washi ngt on?

Tishler: Not much. | did travel quite a bit, however, to a
plant that we built in Virginia. W built a riboflavin plant
and all sorts of other things. During the war we produced
sul fa drugs and then, of course, penicillin. W |aunched a
big drive that took a tremendous anmount of effort. Even
things |ike DDT...

Cortler: 1 didn't realize that you were in the DDT business.

Tishler: Yes, we were the first American conpany that got
into DDT. Even though a conpany |located in the U S. A and
partly owned by the Swiss could have nade it, we were asked to
produce | arge quantities quickly--and we did so. W didn't
even have appropriate equi pnent to make it. You know, DDT is
a rather low nelting solid. | can't recall the exact
tenperature, but | would say that it nelts at about forty or
fifty degrees. We didn't have any place to solidify it, so we
used |l ead di shes placed on the floor. W just poured the

liquid into the |l ead dishes. [|'Il never forget it. W'd then
use an ice chopper and break the solid into pieces.
(laughter) So that's how we made it. It was, after all, a

time of energency. We made a lot of it for the arny. W
didn't make DDT for too |ong, however. W got out of that
busi ness shortly after the war ended.

Penicillin was probably our greatest effort at the tine.
We got into it quickly and devel oped a practical way to
produce it. It was a very successful venture. Merck
penicillin was the first used in the United States on a

patient. That occurred at Yale where this woman had had a
general septicema. W sent material and saved her life of

course. It was very dramatic at the time. W even
col l aborated with other pharnmaceutical conpanies in the early
days. It was encouraged by the governnent at that tine; you

can't do it today. Pfizer, Merck, and Squi bb; we worked
t oget her on the process, each one sharing its knowhow with
the other. W also did a lot of the chem stry.

Gortler: Had you had any experience at all at Merck grow ng
nmol ds and things of that sort?

Tishler: This was conpletely newto Merck. Actually it was
new to the pharmaceutical industry with the possible exception
of Pfizer because Pfizer had been in the citric acid business
for many years and had made citric acid by fernentation. But
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Merck had absolutely no experience in fernentation. W had to
| earn the hard way, but we | earned pretty fast.

Heitmann: Did you begin to make sone organi zati onal changes
in the lab, since you had such a nuch bigger group? Did you

start thinking in ternms of how to make your scientists work

Fetter together and did you start maki ng changes al ong those
i nes?

Tishler: WlIlIl, | had people divided into groups and very
early in the ganme | pulled people |like Karl Pfister into
managenent. In those days we used to call them group |eaders.

I never liked the termso we made themdirectors. Using the
right termis a very inportant factor in norale.

Hei t mann: That's true.

Tishler: 1'll never forget how this very point used to annoy
me before | got into the managenent part of research. In the
ol d days you could never have a |letterhead with your nane on
it. One of the first things | did was to | et everyone have

stationery with his name or her name on it. It was a
tremendous thing. It only cost a couple of thousand dollars,
but noral e was boosted. (laughter) Then | said, "Look, titles

are what you nake them Make sone title changes."
When a person wites to the outside particularly, the

i mpact on the reader is very inportant. It isn't so nmuch the
person who wites the letter as the person on the outside.
"Oh, he's the director of endocrinology.” He may have one

person working for him but he's "director of endocrinol ogy."
It makes a | ot of difference.

Those are the little things | put in because | renenbered
that this used to rankle nme a bit. In the old days, soneone
woul d say you can't have stationery, you don't have this title
yet; but when you are grade so and so, then you can have your
own stationery. It's all nonsense.

Hei t mann: \Wen did you begin hiring chem sts yourself at
Mer ck?

Tishler: Well, every year Karl Fol kers, who supervi sed
research, and I, who supervised devel opnent, used to make
trips around the country | ooking for people. | used to go to
Cornell and Col unbia, Harvard, Mchigan, Illinois, Mnnesota,

and Wsconsin. Karl used to visit sone of these places as
well as others. W covered a great group of universities and
we exchanged information. |If | saw someone | thought woul d be
good for Karl's group I'd give himthe name of that person and
tell that person to wite to Karl.

Cortler: Wen did the conpany divide up into devel opnent and
research?

Tishler: Mjor did that. That was a good nove.
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Cortler: Karl Folkers started about three years before you
did. You told ne about that.

Tishler: Yes. That's right. At first Randol ph Major ran the
research, but then his responsibilities got heavy so he

appoi nted Karl Fol kers--an extrenely good choice. Karl went
to Princeton and covered sone of the sanme ground | did, but he
al so covered a nunber of schools | didn't cover, Maryland for
exanple. Both of us worked together pretty nuch on personne
matters. |If he saw soneone he thought 1'd be interested in,
he'd tell me about it. And | would do the same for him It
was a good rel ationshi p.

Hei t mann:  You conplinented each other in some ways?
Tishler: That's correct.

CGortler: And you were going to tell us about the fact that it
wasn't called devel opnent; it was call ed devel opnent al
research.

Tishler: That's right. | called it devel opnental research
and gave the departnent the nane. | wanted the termresearch
as part of it.

Cortler: So people wouldn't feel |ike they were engineers or
second class citizens or sonething |ike that?

Tishler: That's right. And they could publish as well. As a
matter of fact my group published quite a bit. They gave
papers at neetings and so forth.

Hei t mann: They were encouraged to do that.

Tishler: Absolutely. | worked out a procedure whereby so

long as we filed a patent application, we didn't have to wait
until the patent issued. W could publish. W may have | ost
some things but | think that we gained nore than we |lost. W

publ i shed sone things too early. In spite of it all we've
done well. The sane with Karl Fol kers' group. They published
a great deal of their research. 1In fact, we got it down to

the point that if we had sonething that was hot, we felt we
had to publish. The patent people had three weeks to file an
application. This put themon the spot. They had to hurry to
get it out.

CGortler: So you really felt conpetitive with the academ c
world in terms of getting research done?

Tishler: That's right.

Hei tmann: That's probably why they had such a collection of
top flight scientists.
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Tishler: There are conpani es today that encourage publication
but they wait until a patent is issued. That can be two or
three years | ater

Hei t mann: When did Sarett cone to Merck?

Tishler: | guess in '4l. Mybe a little before Wrld War |
started. Sarett worked for Wallis at Princeton. Good strong
man, Everett VWllis.

Heitmann: | noticed that Per Frolich arrived i medi ately
after World War Il. Did he take Major's job?

Tishler: WlIlIl, he was being prepared to take Major's job. He
came fromEsso. He taught at MT and | think that he al so got
his Ph.D. at MT. It didn't work out as well as they
anticipated. That was the tinme when sonmeone tal ked CGeorge
Merck 1nto bringing in an industrialist chemst. Frolich had

a good reputation. | learned a lot fromFrolich. That's one
thing | used to tell ny people. [|'ve learned fromevery man
for whom|'ve worked. |[|'ve always felt that if this man was

put in a position of |eadership there nust be a reason. And I
nmust di scover that reason and see if | can benefit fromit.
Instead of griping and being critical of the person, | would
[ earn from him

Frolich had one positive characteristic. You know, |
used to work hard and demand the sane fromny people. He
taught ne how to be human; to get a | ot out of people by being
warmwith them-1like the picture I showed you back in
of fice, babies and stuff like that. Howto really get to know
peopl e who work for you and how to notivate them by bei ng good
to them and expecting to get the same in return. Wrk hard,
don't be less demanding, but do it in a way that is not

offensive. | learned that fromhim
Hei t mann: Was George Merck, Jr., still around?
Tishler: OCh, yes. He was still around. He was around until

about the early fifties.

Hei tmann: And still exercising that vision of research
Tishler: Yes.

Gortler: Howlong did Frolich stay?

Tishler: About five years. Mybe a little longer. It was
under himthat | got my first pronotion--to the top part of
research.

Hei t mann: You becane the president of...

Tishler: No, | becane the vice-president of research under
him Then | took his place.
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Heitmann: It was Merck Sharp and Dohne.

Tishler: Merck Sharp and Dohne canme later. This was Merck.
I was made vice-president in charge of research at Merck
Three years later | becane vice-president in charge of
research at Merck Sharp and Dohne.

Heitmann: It went from Merck to Merck Sharp and Dohme. \What
happened wi th Sharp and Dohne?

Tishler: 1'mnot sure | can recall correctly the history of
Sharp and Dohne now. | did know it once, but I'mtrying to
tell it accurately. Sharp and Dohnme was a conpany, a separate

conpany that resulted froma nerger of two conpanies in the
pharmaceutical industry. They nade sonme drugs from

I norgani cs, nmade serums, tinctures and suppositories, and sold
themin drug stores. They started a research group about | 945
or 1950. They hired sonme chem sts and pharnacol ogi sts and
began to get 1nto things.

Merck was a chem cal conpany, although also interested
in nedicinal agents. Merck's policy was to nake these things
avai |l abl e so that pharnaceutical conpani es woul d buy them and
sell themin the formof prescription drugs. W didn't sel
vitamns, for exanple, to the consuner or to the physician.
We sold themto conpanies |ike Parke-Davis and Upj ohn. They
fornmulated the vitamns into tablet or capsule formand then
sold themto the physician and the consuner. Sone even went
over the counter. W consider ourselves manufacturing
chem sts rather than pharmaceutical vendors or whatever you
call it. This was fine but when we tried to sell cortisone,
streptonycin, and penicillin in bulk, we were conpeting with
t hese conpani es. Upjohn, for exanple, also nmade steroids.
They had a vested interest because they were selling extracts
of the adrenal gland. And here we were putting out cortisone
which is a greatly inproved substitute for what they were
selling. So they felt that they had to get into it, you see,
to preserve their business and to expand. The sanme wth
penicillin. You sell the penicillin in the form of sonething
sterile for injection purposes. The pharmaceutical conpanies
like Lilly and others said, "Wy shouldn't we make our own
penicillin? W're in this business. This is our bread and
butter. W'Il make it. W'Il go all the way through it." O
course, Merck was being left out. We did all the research
but we couldn't dispose of the stuff.

CGeorge Merck, and M. Kerrigan, who was vice-president

under him said, "Well ook, the only way we're going to
survive and take advantage of our research organization is to
set up a team of pharmacists.” W didn't have any pharnaci sts
in our organization. That's inportant. |It's very I nportant

in pharmaceuticals to know howto fornulate a chem cal to nmake
it 1n suitable dosage form W didn't have a sales

organi zation. \When you have conpetition you have to send
peopl e around to make sure that the physician is going to
prescribe your product. So they decided they had to do
something and it so happened that Sharp and Dohne was one of
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t he organi zations. They talked with nme a good deal. There
was a good reason for it. There was a person who was head of
Sharp and Dohnme at that tinme who had worked for Merck
previously.

Hei t mann: Who was that?

Tishler: M. Jack Zinsser, a cousin or a brother, | think, of
Hans Zi nsser who was a fanous bacteriol ogi st at Harvard. Well
anyway, Jack Zinsser and M. Merck got together and decided to
nmerge. Actually, that was a nerger nmade i n heaven because we
just fitted perfectly with each other. The nmerger gave us a
phar maceuti cal organization and a sal es organi zation. Sharp
and Dohne did sone good research too. So we gained a |ot.
This is where the Merck Sharp and Dohnme cones in. The Sharp
and Dohne people felt that they wanted to keep their nane
before the doctor. So, we had Merck Sharp and Dohme Divi sion
of Merck & Co., Inc.

Hei tmann: Let's see. | suppose that Don Cram worked with you
on the penicillin project.

Tishler: That's right. He worked with Kurt Ladenburg
directly but he didn't consider Kurt to be a very bright
chem st. Don was a very bright person obviously.

CGortler: He didn't nmention Ladenburg when he tal ked to ne.
He said, "You know Max Tishler was nmy boss." (Il aughter)

Tishler: | know that, yes. He conpletely ignored Kurt. He
used to cone to ne all the tine. I couldn't stop this and
fortunately Ladenburg didn't m nd.

Gortler: You were apparently very influential in getting him
to go back to graduate school .

Tishler: On, absolutely. | saw potential greatness in him
And | recognized that this man was going to get places.
encouraged a | ot of people to go back, by the way.

Cortler: 1 know there were a couple of other people. | can't
remenber who. Soneone el se had gone back to Harvard.

Tishler: Yes. Norman Wendler went, with ny encouragenent, to
work with Bob Wodward as a post-doc after receiving his Ph.D
degree at Mchigan. And there were a |ot of others whom we
sent back to school. W had a policy of encouraging people to
go back for advanced degrees.

Hei tmann: That still exists there?

Tishler: Yes.

Hei tmann: And then you rehired these people after they got
t heir degrees?
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Tishler: That's right. Sonetines they didn't want to conme
back. | can understand that. For exanple, John Babcock at
Upj ohn worked for nme. Very good man. He left us in order to
get the Ph.D. degree at Harvard. He felt that when he cane
back he woul dn't have the opportunities that he would have in
a conpletely new place. | could understand that.

Gortler: One nore word about Cram You told himto go to
Harvard and work with Fieser.

Tishler: That's right. He didn't |ike Fieser.

Gortler: He said afterwards he understood why you did it.
Later on he appreciated having done this, but he wasn't happy
at the tine.

Tishler: No, he wasn't happy.

Gortler: You knew that?

Tishler: Sure, | knew that.

Gortler: Was there a reason why you said he should work for
Fi eser?

Tishler: WIlIl, because | felt that Fieser would push him
along. | tried to tell Cram "Hold yourself in check, then
you'll come out of this on top. Just don't worry about it."

But he was an inpatient young person with a ot of ability.

He wanted to get there fast. And Fieser wasn't always right.
H s grasp of theoretical chemstry wasn't as good as Don's.
You could see that. He was a great experinentalist, however.
I"mglad that you spoke to Don because he and | kid each other
about it now.

Heitmann: | would Iike to ask a very general question. Could
you reconstruct a week of what Max Tishler did during a
typical week at Merck's, say circa 1949 or during the

corti sone work.

Tishler: Well...
Heitmann: Did you have various responsibilities to discharge?

Tishler: | had teans working on the devel opnent of the
cortisone. | mentioned before that there was a trenendous

i nprovenent in yield and substantial change in the reactions
--sonetinmes the chem stry as well as the conditions. The
whol e synthesis (which consisted of about forty reactions when
we first started) was brought down to I ess than thirty, about

twenty-six actually. | used to tell ny teams "You worry about
the last five steps,” "You worry about the next five steps,”
all the way through. Well, once a week |'d neet with each

team and bring the whole group together to discuss the
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hi ghlights and to see what was going on. The different teans
coul d ask questions and nake suggestions. This took up a fair
anount of tinme. W had other progranms too, of course. The

work with penicillin wasn't conpleted. W had streptonycin.
We had other antibiotics as well. W had al ready devel oped an
anti - hypertensive agent, necanyl am ne, on which we al so spent
a lot of effort. 1'd also go round the pilot plant to see how

t hi ngs were goi ng there.

I went into production areas. For exanple, we had a big
problemw th osm umtetraoxide, used in our first cortisone
production process for introducing a hydroxyl group in
position-17 of the steroid nucleus. After seeing the
| arge-scal e operation with osmumtetraoxide, | concluded that
we had to get rid of it, replacing it with a better process.
The osmi um tetraoxi de process was pretty nmessy to begin wth,
damm expensive, and al so dangerous to use. W had the
recovery yields up around about ninty-eight percent but that's
still not good enough when you use an expensive reagent and
even use it over and over again. So we had to devel op ot her
met hods. This was all a part of the responsibility of
devel opnent. Lou Sarett was satisfied when he nade his stuff
in .0035 percent yield from desoxycholic acid. (laughter)
That was all right. It acconplished the purpose. But we had
to make it in big kettles, in big stills, with nmuch greater
overal | vyields.

Hei t mann: So, Sarett was working in research under Fol kers?
Tishler: That's right.
Hei t mann: Then the process woul d cone to you

Tishler: That's correct. And so this was what | was doi ng
much of the tinme. On the other hand about 951, '52, | think
it was 1953, | was pronoted to director of all research and
devel opnent. But in '"49, | was still in devel opnment and very
active in trying to get things to the manufacturing |evel.
Everybody did a splendid job. Dividing it the way we did was
extrenely inportant. For exanple, the person who was worried
about the last set with the osm umwas the | eader of

devel opnent. He thought he had to do sonething about getting
rid of osmum W spent a lot of tine and finally did get rid
of it. W used permanganate. W had to work out the
conditions, but It worked just fine. |It's hard for nme to give
you a | ot nore detail

Hei tmann: That's fine.

Gortler: WWen you went up the |ladder in '53 to becone
president of Merck Sharp and Dohne Research, did soneone
el se take over your position in devel opnent?

Tishler: Yes, a fellow by the name of Bob Denkewal ter,
Uni versity of Chicago Ph.D.
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Cortler: A student of Schlesinger's?

Tishler: Sletzinger was one of the chem sts in the group.
Very good chemist. Are you talking about M ke Sl etzinger?

Gortler: No, |I was tal king about who Denkewal ter worked for.
Her man Schl esi nger.

Tishler: He worked for Schlesinger, that's right.
Cortler: And you had a Sletzinger in your group?

Tishler: Yes, | had the two nmen confused. | thought that's
what you were referring to, S-L-E-T-Z.

Cortler: You ve got several papers here by him

Tishler: | would say that Sletzinger was an extrenely capabl e
chem st. Incidentally, we sent himback to school to get his
Ph.D. at Colunbia. He was a junior chemst in the |ate
thirties and he worked for ne.

Cortler: Right, | read a couple of papers of his. | was
fairly inpressed with the things that he did.

Tishler: He's done terrific stuff. Even after | left he did
terrific stuff.

Cortler: Anyway, Denkewalter took over.

es | had and
i es.

Tishler: He took over sone of the responsibiliti
ilit
ster reported

[
Pfister took over sonme of the other responsibil
Denkewal ter took over all of devel opnent and Pf
to him

t
i
|

Cortler: And they reported to you? D d the people in
research also report to you?

Tishler: That's right. Folkers reported to nme. Sarett
wor ked for Fol kers and when Fol kers left | put Sarett in
charge. W had good peopl e.

Heitmann: Yes. A fellow by the nane of Mzingo was there?

Tishler: Ralph Mzingo, that's right. Ralph Mzingo was
Honmer Adkins' student. He was a specialist in hydrogenation
--particularly high pressure hydrogenation. He discovered the
desul phuri zation reaction: replacing the sul phur via

hydr ogenati on whil e using the Raney nickel catalyst as a
reagent .

Ral ph really did a trenmendous job for Merck and for
organic chem stry. In the penicillin structure work
penicillamne was one of the first things they isolated by
degradation. 1'lIl never forget the day that Mzingo ran the
desul phuri zation reaction on penicillam ne and got D-valine.
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That was a terrific triunph. He had taken a precious conmpound
like penicillin, worked on the structure, and finally got a
known substance out of it. You can inagine the noral e boost
that was. Such a sinple thing as D-valine.

Ral ph left Merck in the early fifties. He was a great

chem st and we were sorry that he left.

Hei t mann: Sur e.

Tishler: Then we knew exactly. Then we synthesi zed
D-penicillam ne quickly, you see. That was his work;
desul phuri zati on usi ng Raney ni ckel .

Heitmann: In the fifties, | guess, one of the great changes
took place in industrial research. M information about works
| aboratories in the fifties cones fromsonething you wote in
alittle book called By Their Fruits.* You wote about nodern
scientific | aboratories and how they differed fromthose of
the thirties. You also wote about |links with university and
government. \What are your thoughts about how the governnent's
presence at Merck differed after World War I1? Wat | am
thinking of here is...l noticed that Merck had a very |arge
cancer project in the fifties sponsored by the NI H

Tishler: W never took any noney fromthem Never. That's
one thing that Merck prides itself on. W never had a
contract for nore than a dollar. W never took a contract, as
a lot of industries have, on regular grants. W had to take a
cancer contract, they insisted pretty nuch that we do that.

We thought if we turned it down, we'd be enbarassed. So we
did take it on, but as a one dollar proposition. W did the
same during the war for penicillin and a for a few ot her
things. The governnent wanted to get whol e groups worKking
together. W always prided ourselves on it.

CGortler: You commented that a project |like the penicillin
project couldn't be done again because of the cooperation it
entai |l ed bet ween conpani es.

Tishler: Yes, that's correct. As a matter of fact when

Kef auver was prosecuting, or rather persecuting, the
pharmaceutical industry, he tried to raise the point that the
devel opnent of penicillin had involved a | ot of collusion
during the war years and that the industry profited because of
it. Yet, Vannevar Bush, who was Tsar during the war years,
and was one of the people who sanctioned our working together,
just cl obbered Kefauver. He said that this was just nonsense.
He said that these people did a remarkably good job at a
doll ar a year, and they didn't profit by it. He pointed out
that the conpanies nade a very reasonable profit. No question
about that. But what was your question?

*Mer ck Sharp and Dohme Research Laboratories, By Their Fruits
(Rahway, New Jersey: Merck & Co., 1962).
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Hei t mann:  Under the circunstances woul dn't the conpanies do
it again?

Tishler: During the war years we were urged to do this kind
of thing. But during the war years Congress passed

| egislation which allowed this to take place w th about no
possibility of....You couldn't do that today under ordinary
ci rcunst ances because even if you tried to cooperate with
anot her pharmaceuti cal conpany you woul d be subject to
antitrust investigations. So that's why we could coll aborate
during the war on this kind of thing but can't do it under
normal circunstances.

Cortler: OK So, with a crisis situation you could probably
do it.

Hei t mann: Bush, | was going to ask you about Bush. |
understand that Bush was chairman of the board. How did he
get that honor and...

Tishler: He was a great friend of George Merck who was in
charge of biological warfare during the war years. Canp
Dietrich was his place. |1'mnot sure who was directly under
him but the point is that he was involved in it. He was
given the job to nobilize biological warfare. So this is how
we got to know Vannevar Bush. He was invited to join the
board. He had been there only a few weeks and they made hi m
chairman. He was a very good chairman and he was one of the
few people on the board that | knew who woul d cone around to
the | aboratories and talk to the chem sts and bi ol ogi sts. He
was a remarkably bright and stinulating person. It was a
great experience for nmne.

CGortler: \Wen we were talking a bit earlier you wanted to
tell us how deci sions were made about what the conpany woul d
wor k on.

Tishler: Well, 1've always said that the way we sel ected
probl ens was based on the people at the bench. They were the
experts. W hired people who had backgrounds in certain
fields, particularly in biology and nedicine. W'd know, for
exanpl e, that we wanted experts in parasitol ogy because it
could lead to sone inportant products. So we hired sone good
people in parasitology. They would know the literature and

t he probl ens.

The one thing about the health field is that where
there's disease, there's a problem It isn't very difficult
to select the problem Chemsts like to be in on this sort of
t hi ng because they know that whatever they are going to do is
going to have sone utility. It isn't |ike making a pol ymer
that one may or may not be able to sell. If the drug is nore

effective than the existing one, you know there is going to be
a need for it. _
So what we do once a year, about Septenber or Cctober, is
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to have peopl e begi n thinking about what they want to work on
next year; that is, what they think they should be doing on
the basis of where things are now. They then wite a very
brief report. They state what's been acconplished during the
year and then what they propose to do the next year. Now if
they want to drop it, this 1s the place. Say, "This is

| eadi ng nowhere. | want to drop this project.” They m ght

t hen propose sonething in its place or they m ght propose
continuing their work, perhaps nodifying it a bit or maybe not
at all. And they would also tell of their personnel needs--
either to keep the nunber the sane or to add nore people. The
whol e enterprise started therefore with the people at the
bench maki ng suggesti ons.

We usually coll ated these suggestions, went through them
and found that there'd be about fifty to seventy-five of these
projects. Different senior people would then work on these
projects with their people. They would send their people
[iterature to find out certain things and expand their
reports. We'd then put this enlarged collection together. W
used to call it the "green book." It contained every project
we were working on, where the projects stood, what we proposed
to do with them where we thought they were going, and the
personnel we were going to need in order to undertake them

We'd then have a neeting on this at Absecom near Atlantic
Cty in New Jersey. There's a big golf club there. W'd
spend a whol e week there. W'd take the top people in
research and when appropriate also bring in some people from
the bench in Rahway. These people woul d di scuss the work
t hey' ve done, why they think they should continue, what they
t hink they shoul d change, why they think they need twenty
peopl e, or whatever else they wi shed to discuss. W'd start
at 8:30, go all day, and, if necessary, continue into the
night. W took Wednesday afternoon off, but finished our work
in one week nonetheless. That was the inportant thing. W
got together for one week and we stayed close to it. After
that, we had our financial people rough out a budget estinmate.
We' d discuss this and get back to the top people in research.

I would say that we accepted ninety-five percent of the
pr oposal s.

After we got all of this together we'd present our
proposal to nanagenent. We did it in tw ways. On the one
hand we'd present it to the top people of each of the
i ndi vi dual divisions, for exanple, the pharnmaceutical division
inthe United States. They'd argue with us and tell us what
t hey thought. But again, |1'd say ninety-five to ninety-eight
percent was fine. They'd question only two or three or four
percent of our proposals. W'd follow that procedure in the
International division, in the chem cal division, indeed, in
all the divisions of the conpany. Each would have a chance to
go over the programthat we presented to them After that was
done, we made any changes that we thought shoul d be nade.

Then, and on the other hand, we woul d present our nodified
programto top managenent. We'd spend a day with themand it
was done. They'd tell us about two weeks later it's al
approved, or you've got to cut back ten thousand or ten
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mllion, or whatever the situation nmay be. But again, | would
say that we got ninety-eight percent of what we asked for.
There never was any drastic change--not as long as | was
there. It was a godsend fromthat point of view. Once that
was done we were set for the year.

We coul d make changes wthin the program or decide not to
change. If we wanted to change the project, then we consulted
with our operating conmttee in research, because we were
changing direction. W would sit down and listen to the
peopl e invol ved. They would cone and say that we think this
Is ablind alley, or we don't think this is the way to go
about it any nore. They m ght say that we ought to change
either the project or conpletely change direction. W'd al
go over it and make a decision. W usually got the signal to
go ahead. In two weeks we gave them an answer.

Hei tmann: WAs this a node of operation that you had started?
Tishler: That's right. They still run it that way.

Hei t mann: There was a quote (laughter) in that New

York Tines article where you said, "I'mnot a good
admnistrator."* CObviously, that's false. Are you overly
nodest ?

Tishler: No. I'mnot a good administrator and I'll tell you
why. | involve nyself too nuch in everything. On the other
hand 1've al ways had a personal approach to problens. People
knew | was interested in what they were doing. They even
trLed to get ne to go to the Harvard Busi ness School to

t ake. ..

Hei t mann: Yes?

Tishler: | refused to do it. Soneone cane to ny boss Henry
Gadsden, president of the conpany, and said, "Tishler is not
going to do it, what are you going to do about it." He said,
"Well, | can't argue with him | ook what he's done for us. |If

he doesn't want to go that's up to him" Sonme peopl e can put
in systens and operate so they don't have to get so nuch
involved. That 1sn't ny way. Wth nme it used to be a
twenty-four hour job. Fromthat point of viewl was not a
good adm nistrator. This is what | nean.

On the other hand, | think that ny relationships with

people were a hell of a |lot better because of that. They knew
| was interested. For exanple, 1'd read their reports and if
| saw sonething interesting I'd make a coment and send it to
them This was great. O, 1'd ask a question. They knew
very well | was coaching them you see. This was inportant.

Hei tmann: You weren't so far renoved fromthe | aboratory.

*See page 13 of this transcript.
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Tishler: That is the point.

Hei t mann: You weren't just a figurehead. You were actively
partici pating.

Tishler: They appreciated it. Onh, | would del egate.
Hei t mann: You di d del egate.

Tishler: On, | did delegate sone of it, sure. But | had to
know what was going on. | mean |'d wal k down to the

| aboratory and ask a person, "Howis it going today?" or "Wat
happened with that reaction?" or sonething like that.

Cortler: How did you feel as you got further and further from
research.

Tishler: It was kind of frustrating. | used to have what |
call a Friday letter. W'd call it an "F" letter. Anybody
could wite a couple of sentences about what happened during
the week. It didn't have to be proved so that he could swear
by it. | used to read every bit of those things. Each "F"
letter was no nore than two pages in length, yet if there was
something that interested me I'd call up the person who wote
it and find out nore about it. | mght then call a group
nmeeting and get the author to make a presentation. This kept
people on their toes. They knew, by God, that there's soneone
t hat cares about what they're doing.

Hei tmann: So you would say that that is the greatest asset a
manager coul d have?

Tishler: | think so. Today nodern managenent has noved away
fromthat. | think that this is one advantage that the
Japanese have over us. They take greater interest in their
people. The boss is in there all the tinme, encouraging
peopl e, show ng that he cares about what they do. He shows
that he's trying to help them

Heitmann: | think that with nost people the primary driving
force behind the quality of their work isn't noney. It's
personal involvenent with their bosses.

Tishler: There's no question in ny mnd about that.

Heitmann: Did you retire fromMerck in "70 or '69? How did
it happen?

Tishler: 1 wasn't sixty-five. | was sixty-two when | started
t hi nking about it. Well, it happened because one day | got a
tel ephone call froma person | respect very nmuch who asked ne
to neet himin New York and have dinner with him | did. He
asked me if | would Iike to go to Israel and head the Wi zmann
Institute? | said, "Why should | want to do that when |'ve
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got an organization in the United States equally as

di stingui shed as the Wei zmann Institute and | don't have to
worry about funding?" He said yes, but don't forget that when
you are sixty-five, out you go.

Ms. Tishler and | decided against the Wi zmann Institute
because it nmeant being out of the country for at |ast six
nonths of the year. Ms. Tishler felt that she didn't want to
do that--and, of course, our children are here.

Hei t mann: Merck has a retirenent policy?

Tishler: Oh, sure. | hadn't realized that here | was
sixty-two. It bothered me, so | spoke to a friend of m ne,
Nils Wessell, who used to be president of Tufts. He retired
as president, not because of age, but because he had served
for nine years and thought that a person should not be
president of a university nore than ten years. So he headed
the Sl oan Foundation. | had dinner with himone night. 1| was
beginning to think I ought to be planning ahead. He said,
"What woul d you like to do?"

_ | said, "I don't know. | certainly don't want to go into
industry any nore. | can't, but maybe academ a."
He didn't say a word to ne. Later however, | started

getting letters and tel ephone calls (laughter) asking if I
would I be interested in discussing the natter with him
Ni ne di fferent schools expressed an interest in ne.

(laughter) | finally narrowed it down to two, Rice and
Wesl eyan. As | said when com ng over here, the weather nade a
big difference to us. |1'mso happy that we joi ned Wesl eyan.

It has been a wonderful place for ny wife Betty and ne.
Hei t mann: They were just starting here...

Tishler: They were starting the graduate program that's
right. It had functioned for only a year or two.

Hei tmann: Actually, you had to retire after a short while
fromhere as well.

Tishler: | retired and becane eneritus, but | didn't have to
| eave the establishment. | have a letter saying that as |ong
as | am able, |laboratories and facilities are available to ne.
That's why I'm here so | ong.

Hei t mann: You don't actually take a salary.

Tishler: | took a salary initially--nore or less to prove
to nyself that they wanted nme. | never used it. | didn't
need to use it. | put it into research.

Heitmann: Did you send sone of your students to Merck?

Tishler: 1've sent undergraduates to Merck. | haven't been
able to send any of our Ph.D. graduates to Merck, however.
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Hei t mann: Just to round out the Merck business. Wat do you
think are your nost inportant contributions, the nost
fascinating contributions?

Tishler: Well, in general, | got a great deal of pleasure
t hi nki ng about our contributions to nedicine. | think that we
saved the lives of a |ot of people.

Hei tmann: OK. W were tal ki ng about what you thought your
maj or contri butions were.

Tishler: Yes. | think that we contributed to the control of
di sease and made life nore pleasant for a |lot of people. This
has given nme the greatest pleasure. W had a fiftieth

anni versary, as | said, of direct research and as | | ook over
what we have done during the period of tinme that | was there,
it has really been a fabulous era as far as work is concerned.
I brought along a list of products that Merck has come out
with in the last fifty years. Al those with check marks are
products that originated while | was an inportant part of
research. You can see we were very productive and devel oped,
besi des the drugs nentioned previously, such inportant ones as

the thiazides, vitamn B , the antiparasitic drug
t hi abendazol e, and vaccines. This has really been a gol den
era as far as nmedicinal chemstry is concerned. |'m not

saying that we're the only ones. A lot of conpanies have had
a simlarly spectacular era, but | personally feel as though

we nmade an extrenely inportant contribution. It has also set
up a tradition as to what the pharnmaceutical industry neans
and can do. It has justified the industry in spite of

criticism It is a very inportant tool for the country and
for the worl d.

Personally, if | | ook over what |I've done, | can't choose
whi ch devel opnent gave ne the greatest thrill: cortisone
devel opnent, streptonycin devel opnment, or penicillin
devel opnent. It's like saying which of your twelve children
you like best. It's hard to do that. Every one has had an
I npact on ne. Consider, for exanple, the comercially
uni nportant drug that | hel ped to devel op, nanely,
actinomycin, an organi smthat Waksman di scovered. This
substance turned out to be an inportant conpound useful for
treating a very rare formof tunor, called Wlns tunor. This
afflicts children. The nunber of cases that occur each year
are not very great, but for the individual child and his
famly actinonycin is damm inportant. And | can renenber
meking it available. The |ate Sidney Farber who was a great
pat hol ogi st, set up the Dana Farber Institute in Boston. W
supplied material to him One time he called ne and said
"Max, I'd like to have you cone up and see sone of the
patients that have been getting actinonmycin.” He introduced
me to about a half dozen children who had been treated with
actinonycin five years earlier. It was really a wonderfu
sight to see those kids. They | ooked so robust and they were
consi dered to be permanently cured.

We al so devel oped penicillam ne into another snmall drug.
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Penicillam ne was found to control WIson's disease, which is
the inability of the body to excrete copper. During the
course of this disease, copper settles in the brain tissue and
inthe liver, and in the case of the brain tissue, causes a
degeneration or a |ack of devel opnment of the brain. If it is
not treated quickly enough, the child becones a noron. Well,

| lectured on that when | first cane to Wesleyan. Afterwards,

one of the students cane up to me and said "You know, | have a
cousin that was treated with penicillamne. He had this
di sease. He just graduated at Connecticut University." He

even introduced ne to the cousin.
These things give you a terrific anount of self-

satisfaction. It rmakes everythi ng worthwhile when you see
things like that. | can talk about Diuril. | can talk about
cortisone. | can talk about a | ot of other things. W used

to get letters frompatients and their famlies and circul ate
t hem anong people on the job so that they knew what was
happeni ng. They appreciated it. This is enough to give
anybody a terrific psychic reward.

Gortler: | keep thinking back to your delivering nedicines in
[918. Sonmehow you are getting your reward. You have done
something to help those people. | asked you about this story
earlier. 1t's synbolic of Max Tishler's toughness with his
wor kers. How you cane into the |lab? Do you renenber that?
The situation where the conpound was dropped and. .

Tishler: Dropped it on the floor, that's right.

Hei t mann: \What was it?

Tishler: A very precious conpound--the synthesis of
hydrocortisone. It was dropped on the floor and we sopped it
up and finally isolated material out of it. And I did nmake
the crack that I hope this isn't your blood. (laughter)

Cortler: You were pretty active in the ACS during sone of
t hese years.

Tishler: That's right, yes.

Hei t mann: That can be fairly tinme-consum ng and not always
rewar di ng

Tishler: Don't forget ny greatest activity in the ACS was
after | joined Wesleyan in |972.

Cortler: Right.

Tishler: | came in that period of time when there was a | ot
of unhappiness at the so-called grass roots. That's when the
"grass roots" was with Alan Ni xon who foll owed ne as president
of the ACS

Heitmann: ©Ch, | didn't realize that.
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Tishler: Yes.

Hei tmann: That's the N xon | was tal king about this norning,
not the other Nixon. (laughter) Now I know who you're talking
about .

Tishler: Anyway, at that tinme this situation threatened to

break open the Anerican Chem cal Society. | felt that | had
to do sonmething to quiet it down. N xon becane president-
el ect when | becane president. | thought it best to put him

on the job to see what he proposed. He was nore tal k than
action. But | do think that | made industry nore aware of the
fact that it can't just fire professional people, particularly
chem sts, unless as a last resort. |Industry had to treat its
peopl e as professionals.

Hei tmann: So you were really pushing for ACS professional
standards or...

Tishler: That is correct.
Hei tmann: A professional relations group that they have now.

Tishler: But not to the extrene that sone of themare talking
about today. In those days, for exanple, we published nanes
of conpanies that didn't treat their people well when they |et
them go, |ike not giving themsufficient notice or severance
pay or whatever. | thought that conpanies didn't want to have
their nanmes associated with that. | think it nade themvery
conscious. That was a tool we could use. Creating a strike
situation was sonmething el se, an inpossible thing in ny
opinion. But | think we nmanaged to hold the organization
together. That was a crucial period. | wish it hadn't been
because there were other things | could have done nore
Fffectively. But that was the energency situation we had to
ace.

Gortler: So you opted to run for president during that period
because of this.

Tishler: That is correct. | saw this com ng.

Cortler: Actually, about twenty years earlier you d been
chai rman of the Organic D vision.

Tishler: That is correct. Then | got involved in Merck.
Hei t mann: | see.

Tishler: Then | also worked on Organic Syntheses. | played a
role in that.

Hei t mann:  You had been checking Organi c Syntheses as a
graduate student. You were editor of O ganic Syntheses.
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Tishler: Yes, | was. That's right.

Hei t mann: You were al so chairman of the American Section of

the Society of Chemical Industry. | don't know what society
that is.
Tishler: Well, not a very large organi zation, but it goes

back to Great Britain. That's where the nother organi zation
is. The Society of Chemical Industry is a large organization
in Geat Britain. They put out a weekly nagazine or journal

in which even scientific papers are included. | was elected
chai rman of the American Section. |In general, people from
i ndustry joinit. | didn't expect to becone chairman, but I
did. | served for two years, one as vice-chairman and then

one as chairman. During the third year | was honorary

chai rman. They nmake you serve the third year in that
capacity. It didn't take an awful |ot of effort on ny part.
W had two neetings a year. That was it. W gave out awards,
i ke the Perkin Medal and the Chem cal Industry Medals.

Hei t mann: You' ve won many awards. | guess Leon could nention
some of them O all the awards that you won, was there one
in particular...

Tishler: Priestley is the one that | remenber the best. The
one that | treasure the nost. There's no question about it.

Hei t mann: Bei ng a nmenber of the National Acadeny.

Tishler: Yes, | treasure that too.

Heitmann: | sort of tagged the Priestley when | saw that.
Tishler: | treasure that too. You know, |life has been very
good to nme, as | said before. Been wonderful. A lot of it is
timng. | cane into the world at a tine when effort really

paid off. And | was |ucky too.

Hei t mann: You teach these two courses, the one you call
Di scovery and Devel opnent of Drugs. | take it that goes
t hrough a series of cases, or what kind of course is that?

Tishler: Well, yes. | try to nmake it a chem stry course.
There's a lot of chemstry involved init. It's really
nmedi ci nal chem stry in the broad sense of the word. But I
start off by saying how research is done, where its being
done, and the steps it goes through. The first |lecture gives
background. Then | take up drugs of antiquity, drugs that
have been used over the centuries: atropine, belladonna,

opi um and norphine and how this |l ed chem sts to isolate the
active principles. One of the things | amtrying to do
here--and | think I've succeeded in doing it--is to give
students a feel for the useful ness of chem stry. It is not
just an intellectual challenge. Today with all they have to
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| earn about theory and all kinds of things, they say, "Wat
good is this?"

Hei tmann: This course, by the way, is taken by chem maj ors?

Tishler: Chem mjors and non-chemnmgjors. So long as they've
had a course in biology, organic chem stry, and inorganic
chem stry they can take it.

Students tell me that they begin to understand that

chem stry does have a place in our welfare. Until then they
just don't understand what it's all about. Prior to then,
they see it as sonething that they have to learn if they want
to go to nedical school or graduate school.

After we go through drugs of antiquity I try to show how
working with drugs led chem sts to isolate things in order to
find out what they are chemcally and then to nodify these
things and try to inprove on nature. This is how drug
devel opnent was started. Later on, they began to make
di scoveries by screening, sulfa drugs for exanple, and this
led to a whol e bunch of new drugs not only to control
i nfectious diseases but al so diabetes. | then show how
chem sts made all of these various things and then how uses
were found for them Then | consider the rational or
bi ochem cal approach to drug devel opnent. W see that by
knowi ng the rel ati onshi p between abnormal biochem stry and
di sease we can treat the abnormal biochem stry, and therefore
control the disease. Hypertension is a good exanple. | just
go through the whole thing and finally get to the point where
I talk about structure and drug relationship.

On the final exam 1'Il give thema conpound and say what
do you think this is good for. It may be sonething out of ny
i magi nation or I may give thema structure and say now if you
were told that this is a drug that has a certain type of
activity, how would you nodify it in order to get a better
drug. They would have to think of conmpounds that may have
better activity than the original conpound or that are |ess
toxic. W also get into cell nmenbranes and how their
configurations are inportant in drug netabolism

I"'mnot trying to make ny students nedicinal chem sts.
I"'mtrying to give them an appreciation of what nedicina
chem stry is all about. M course forms a good basis for them
if they go into that kind of work. W give sone industrial
courses too, for exanple, Chem stry of the Chem cal |ndustry.

Gortler: That's what | was going to ask about. It's a
fasci nati ng nane.

Tishler: 1'mnot interested in teaching engineering to
students, but | aminterested in teaching the chemstry that's
involved in the chemcal industry. | start wth petrol eum and
go on fromthere. | treat the compounds you get out of

petrol eum how you get them what's catalysis, and honbgenous
versus het erogeneous catalysis. |'ll even give them
conplicated synthesis, ascorbic acid for exanple. One of the
things | do is give theman examin which | say, "G ven that
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we want to nmake sonme conpounds in |arge production, give ne
t he best nethod. Use any source you want. Talk to anybody in
the world about it. Tell me how would you go about doing this
econom cal ly and the best possible procedure you can devise."
Now t hat doesn't nean just a synthesis, rather it neans that
they' re being graded on how good their synthesis |ooks to ne.
I"mnot interested in the fifty step synthesis. |It's got to
be sonmething that | ooks pretty decent. This is the way it is
in industry. Nobody says you can't go to the library. Nobody
says you can't have a consultant. |It's all right if you want
to call someone in industry or soneone |ike Bob Wodward and
find out how he'd go about doing it. That's your business. |
want the best nethod. This has been very successful, too.

The | ast couple of years |I've been slowing down a bit, so
| brought sone people fromthe outside to help ne, for
exanpl e, the director of chem cal research of a pharnmaceutica
conpany, Boehringer Ingelheim |ocated in Ridgefield,
Connecticut, about thirty mles fromhere. He and | share the
course in medicinal chemstry. And it's good because he's

right on top of it. You see, I'magetting alittle old for
this kind of thing. | do the same thing on the industri al
side with a man who was research director of Uniroyal. Then

have a man from Upj ohn plastics division give a course on
i ndustrial polyners.

Heitmann: 1t's a conprehensive course.
Tishler: | orchestrate it.

Cortler: Wen you worked twenty-four hours a day outside of
chem stry what did you do?

Tishler: Well, I always had a garden. | planted big dahlias
and different types of flowers. Wen | didn't have nuch to
do, | thought of building a greenhouse. | started collecting
pl ants, growi ng them even hibernating them | get a big kick

out of it. M wfe does, too. She hel ps ne.

Hei t mann: W' ve seen sone exanples of Dr. Tishler's plants.
They' re not only beautiful; they're enornous.

Tishler: You know, | get calls. For exanple, this |ast
Saturday, the Mal col m X house had to put on a play. They
wanted plants to set on stage. They cane and got about a
dozen big plants. This happens quite frequently. Wen our
museuns have a special exhibit they'll call and say, "Do you
have a plant we can borrow?" They send a car down to pick it
up. Three years ago we had a graduation exercise and It

rained. If it rains you can't have the exercise outside, so
we go into the gym although it's really not a gym It's a
hockey arena. Wll, to nake the hockey arena presentabl e they
asked me if | would bring twenty or so plants to put on a
platform | got a big bang out of that and not only that, |
like plants. | like to get ny hands dirty.
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Hei t mann: Sonewhere | read that at | east once a year while
you were at Merck you woul d disappear for a period of tine.
You would go to the Catskills or sonmewhere.

Tishler: The Catskills. That's right.
Hei tmann: W thout a tel ephone.

Tishler: No telephone. That's right. |If they had to contact
nme they'd call people at the far end of the | ake about a half
a mle away fromny house. They'd conme up by boat and tell ne
to call so and so.

Hei t mann: A convenient way to get away fromthe pressures.

CGortler: Just a way to nake sure that you spent sone tine
with your famly.

Tishler: That's right.

Cortler: Were do you think organic chemstry is going today?
Sci ence in general ?

Tishler: Well, I wish | were twenty-five years younger. |
think there's great excitenment ahead. As | nentioned before,
structure work has progressed trenendously. There is nothing
too conplicated when you can understand how it's made and from
what it's made. Making these things is the big problem It's
getting nore and nore conplicated. | think our understandi ng
of what life is or of what is abnormal, of what disease is,
what aging is, that's all becomng very clear. There is no
guestion that in the next twenty or twenty-five years the
know edge we are going to gain on life itself, what it is, and
how to control it, is going to be fabul ous and trenendous.

Now what does this nmean? Well chem stry has an inportant
role to play because there is so nuch to be done. Even this
busi ness of the environment. Sorry to say, but as you know,
we are told that we're poisoning the environnment. But all it
nmeans is that we'll be creating new problens for chem stry.
There's no question about it, we can't go back to where we
were fifty years ago. Nobody's going to sell us on the idea
that we're all going to live like people in Maine. W just
have too many people for that to occur. Furthernore, nobody's
going to stop the expansion of populations. God forbid that
we have a nucl ear hol ocaust of one formor another. That is a
different story, but | can't believe that's going to happen.

The point I'mmeking is that we've got to find better
ways to do things in order to keep up with the problens that
society has created. | think, for exanple, what's happened in
reconbi nant DNA has shown the way. | think that chemstry
lost out a bit. | think chem stry should have been in the
forefront; instead m crobiology got into the forefront. They
use chemcal tools to get all of this information and to make
these things. After all, getting sonething nade by m crobes
is a synthesis. W've always known that there are certain
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things like B , for exanple, that m crobes can make much
better than man can make--so it isn't a newtool. It's just
t hat we have a new concept about how to apply that tool. |
think that we should have gotten into it before this. Since
we haven't, | think chemistry has got to turnto it and we're
begi nning to see nore people turning to it. At Harvard for
exanmpl e, you have Jereny Know es and the young boy who j oi ned
the faculty there as a Harvard junior fellow. 1'Il think of
his nane. He was a Harvard fell ow and now i s an assi st ant

pr of essor.

Hei t mann: Was he a student with Benser?

Tishler: Not quite. Benser or Benzer. He was here at
Wesl eyan | ast week. He gave a seminar and it was fabul ous.

Hei t mann: West hei ner t hought that he was probably one of the
fi nest young people on the faculty at Harvard.

Tishler: Yes, | agree with him Frank was the one who
steered me to him H's first nane isn't Ted, is it? | have
it on ny desk. ©Oh, wait a mnute, | have it here. Benner,

Steven A. Benner. And | think these boys are going to
contribute very materially. Chem sts are beginning to realize
that there is a place for chem sts, honest to goodness

chem sts, on this thing. Incidentally, | organize this

sem nar program each senester of each year. This is sonething
| feel is going to march ahead and that's going, in ny mnd,
to open up things we never dreaned of before.

Hei t mann: Has Merck gotten into reconbi nant DNA?

Tishler: Yes, they have, although not as nuch as | think they
shoul d have. They may be right. There are a |ot of people
who have gotten into it. They're trying to use it in places
where they think it's inportant, but | really think that even
when it comes to genetic diseases it's going to be a matter of
time. | really feel that they ought to make a heavier

i nvest nent .

Hei t mann: Do you have any advice for a young person who woul d
want to go into science?

Tishler: Yes. Tell himor her that future problens and
opportunities are nmuch greater than they have ever been
because we can begin to see sonething down the road which we
have never seen before. The sciences, particularly chemstry,
have changed dramatically in the last ten or fifteen years. |
mean you don't have to go back nmuch further than that. It's a
grand opportinity for the young. He or she is going to find
the worl d ahead very exciting and he or she is going to
contribute to it.

Heitmann: That's interesting. Sone people would say that
we've conme to the end of science. W know it all
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Tishler: No, no. |'ve heard people say we're scraping the
bottom of the barrel, but I think that's crazy. Even this
busi ness about restricting chem cals on account of the

envi ronnment neans that we've got to do sonething nore.

Hei tmann: And you can find that in every period there are
al ways negative people.

Tishler: That's right.

Cortler: |1 was going to say one or two things nore. One was
to ask about Waksman. You worked with himand | didn't get to
| ook hi mup. Tell nme about him

Tishler: Wen Randol ph Maj or brought Waksman in he got to
know hi mvery soon. Waksman was interested in fermentation
He had a nethod of making fumaric acid by fernentation. Mjor
t hought there'd be an interest in getting into that.

CGortler: This was about when?

Tishler: On, 1'd say the very early thirties, when Waksman
was professor of mcrobiology and bacteriol ogy at

Rutgers. He was an extrenely imaginative, able, wonderfu
scientist and a very dedicated and prolific witer. And he
knew a great deal about soil and bacteria. He was probably

the best living scientist of the soil. No one has approached
his expertise since then. He was a giant in the field. He
had a knack of finding things. | think that he discovered

nore antibiotics than any other person, with the possible
exception of one person in Japan, Honeo Urezawa. Waksman was
a wonderful |earned person. He was very learned in the

Tal nud, for exanple. He cane initially from Russia and he
never forgot his roots. There's not nuch else | can say about
him except that he was a very great man.

Hei tmann: And so, he essentially worked in a bacteriol ogy
gr oup.

Tishler: That is right. W collaborated on streptonycin and
even before then he was | ooking for antibiotics. Rene Dubos
was a student of his.

Hei t mann: OCh, K.
Ti shler: Dubos discovered antibiotics in the soil. He found

tyrothricin. Wksman followed up on that when he saw what was
possible. At that time, people were also working with

penicillin and it becane known that penicillin conbatted
Infection in animals. \Wen Waksman saw what was possible, he
too searched for antibiotics in the soil. In tine he could

say that what he did best was to find antibiotics in the soil.
He found a nunmber of different things. He collaborated with
us at Merck.
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Cortler: He stayed at Rutgers and he didn't come over to
Mer ck?

Tishler: Yes, but then we were only ten or fifteen mles
apart. He screened organi snms and when he found sonet hi ng that
| ooked active in vitro, he'd send it back to us. W'd grow it
and try to extract and isol ate the conponent responsible for
it. W didthis several times before | worked on acti nomycin
with him Waksman found streptothricin. 1t turned out to be
toxic, however. Streptomycin followed. It turned out to be a
very useful control of tuberculosis. Merck had a contract
with Waksman. W supplied himwith funds and naterials. He
agreed that we woul d get exclusive rights to whatever he
found. When streptomycin canme al ong and proved effective

agai nst tubercul osis, George Merck said, "You know this is too
inmportant to be controlled by one conpany.” He passed the
patent back to Rutgers. That's how t he Waksman Foundati on was
started. Royalties were given to him or rather to his
institute. Today that's a big operation. They get government
support too, of course. Royalties fromall of the other
anti bi otics he discovered went to the Foundation. The story
is true about M. George Merck giving it back to Rutgers.

That was part of George Merck's greatness. He used to say
that if we discovered a cure for cancer he'd not patent it.
How can you keep it away from people? How can you charge a

| ot of noney? Wiat's the excuse? You can't do that.

Hei t mann: Once CGeorge Merck stepped down, he didn't continue
to guide the conpany, did he?

Tishler: No. |It's amazing though how a tradition continues
once a top person sets a policy. | can see that even today
John Horan, who's currently president of Merck, has sone of
the very sane concepts that George Merck had. Incidentally,
John Horan used to work in research. He worked for ne at the
time as a lawer. He is a very wonderful person.

Gortler: Max, what else did you want to tal k about?

Tishler: Well, | thought that you m ght want to tal k about
the sem nars that | organi ze each year.

Heitmann: Sure. |If you have a copy of this we could put it
inthe file.

Gortler: | was looking at this set of semnars too. |Is this
an extra copy that you've got?

Tishler: Yes, you can take it.
Heitmann: It will help us to edit.
Gortler: W better nake the point that you had a hand in

produci ng probably seventy-five percent of those products that
you showed us before.
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Tishler: You nmentioned the publication |ist.
Heitmann: Yes. | want to take that al ong.

Tishler: 1 would like to go through the list with you briefly
poi nting out the inportant publications.

Hei t mann: Sure.

Tishler: Suppose you pass this one. You and I will [ ook at
this.

Hei tmann: | have one checked with single marks or double

mar ks.

Tishler: | consider those with double marks to be nore
inmportant. The first paper that | ever published nmeans a | ot
to ne for sentinental reasons.* | felt, ny God, |ook at ne,

little me, having a publication. Then, of course, the allene,
| consider that a first rate and inportant publication.** The
tetrahydrofuran publication was, at the tine, considered quite
i mportant |argely because of Westheinmer.*** Next cones the
sul faqui noxal i ne publication which is on the next page, page

3.**** | put a single check next to riboflavin, but really
ought to have put a double check there.***** On second t hought
| do have a double check next toit. | did a lot of work on

the synthesis of amno acids, that's why | checked this
th| ng *xkk k%%

*El mer P. Kohler and Max Tishler, "The Reaction between
Organi ¢ Magnesi um Hal i des and Al pha- Bronoket ones, " Journal of
the Anerican Chem cal Society, 54 (1932): 1594-1600.

**See page 8 of this transcript.

***El mer P. Kohler, Frank H Westheiner, and Max Ti shl er,
"Hydroxy Furans. |. Beta Hydroxy Triphenyl furan, "Journal of
the Anerican Chenical Society, 58 (1936): 264-7.

****xJohn Weijlard, Max Tishler, and A. E. FErickson,
"Sul faqui noxal i ne and Sone Rel ated Conpounds,” Journal of the
American Chenmical Society, 66 (1944): 1957-9.

***x*NMax Tishler, J. W Wellman, and Kurt Ladenburg, "The

Preparation of Riboflavin. Ill. The Synthesis of Alloxazi nes
and |soal | oxazines,"” Journal of the American Chem cal Society,
67 (1945): 2165-8.

**xx*xMax Tishler, Karl Pfister, R D. Babson, Kurt Ladenburg,
and A. J. Flem ng, "The Reaction between o- Am noazo Conpounds
and Barbituric Acid. A New Synthesis of R boflavin," Journa
of the Anmerican Chemical Society, 69 (1947): 1487-92.
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Hei t mann: What, in fact, pronpted the conpany to get into
am no acids? It saw that there was going to be...?

Tishler: Well, at one tinme, the thinking was that there would
be a place for individual am no acids. When people are
debilitated, you can feed them human serum al bumn, |argely
for the protein. You can feed themamno acids as well. The
i dea was to nake and use a synthetic m xture of am no acids
that is easy to produce and control

Heitmann: Did that ever pay off?
Tishler: 1t never paid off.

CGortler: You nentioned at one point to nme over the phone that
you had found a non-al kal oi d resol vi ng agent .

Tishler: Yes. | wote about that matter in one of the
papers.* | didn't check it off. During the war years we
couldn't find any brucine or quinine. They were scarce. The
Japanese had taken over the East Indies and as a consequence
we had to look for different resol ving agents. Pantothenic
acid production was threatened. W found tartaric acid, as

t he di benzoyltartaric anhydride, to be a superb resolving
agent. Since that time there have been a nunber of
publications on its use as a resolving agent. Here's
something on vitamn Al consider quite inportant.** |[|'ve got
it double checked. Near the top of page 6 we have anot her

i nportant topic, the hydrocortisone synthesis.***

Hei tmann: You weren't in conpetition with Sarett on the
cortisone? You were working two different parts of it?

Tishler: That's right. WMatter of fact, we went to himat the
tinme and said "W have this idea how would you feel if we
carry it out?"

He said, "God bless you, go right ahead."

*John Weijlard and Max Tishler, ™"2-Am no-

Di benzo(F, H) qui noxal i ne- 3- Car boxylic Acid, 2-Am no-

Di benzo(F, H) qui noxal i ne and 2-Sul f ani | am do-

D benzo(F, H) qui noxal i ne,"” Journal of the American Chem cal
Soci ety, 67 (1945): 1231-2.

**N, L. Wendler, H L. Slates, and Max Tishler, "Synthesis of
Vitamin A" Journal of the American Chemical Society, 71
(1949): 3267.

***N, L. Wendler, R P. Gaber, R E Jones, and Max Ti shler,
"Synthesis of 11-Hydroxylated Cortical Steroids. 17( )-
Hydr oxycorti costerone, "Journal of the American Chem ca

Soci ety, 72 (1950): 5793-4.
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Thi s hydroxyl ati on on page 8 uses pernmanganate instead of
osmum?* | previously nmentioned putting hydroxyl groups in
seventeen positions of steroids. It took us off a real
serious bind in cortisone. On page |0 we have the synthesis
of a pyrazole derivative of a cortisone anal og--the nost
potent anti-inflammatory agent known to man.** |It's active in
m crogram quantities. That's why | was interested. It's
pretty inportant. The rest of these things are non-scientific
tal ks that | gave.

More recently, | think | nentioned, |'ve gone into al pha
am nophosphonic acids. Since |I've been at Wesleyan, |
publ i shed about fourteen or fifteen scientific publications.
The two i nportant ones are on page | 3.***

Heitmann: This one is extrenely recent.**** In fact, it's
just in press.

Tishler: They said it would be appearing before the end of
the year. Now, there's one other publication, sulfaquinoxa-
[ine.***** Here it is, page 6. | didn't even check it.

Hei t mann: I'I'l check it.

*Roger Tull, R E. Jones, S. A Robinson, and Max Ti shler,
"Hydroxyl ati on of - 20- Cyanopr egnenes by Pot assi um

Per manganate, " Journal of the Anerican Chemi cal Society, 77
(1955): 196-8. o

**Ral ph H rschmann, N. G Steinberg, Paul Buchschacher, J. H
Fried, GJ. Kent, Max Tishler, and S. L. Steelman, "Synthesis
and Structure of Steroidal 4-Pregneno(3, 2-c)pyrazoles. A
Novel Class of Potent Anti-Inflammatory Steroids,” Journal of
t he Anerican Chenical Society, 85 (1963): 120-2.

***Al bert Szent-Gyorgyi, Rack H Chung, M chael J. Boyaji an,
Max Tishler, Byron H Arison, Erwn F. Schoenewal dt, and Janes
J. Wttick, "Agaridoxin, A Miushroom Metabolite, Isolation,
Structure and Synthesis,"” Journal of Organic Chem stry, 41
(1976): 1603-6. o
Al so, Ann A Jakubowski, Frank S. Quziec, Jr., and Max
Tishler, "Total Synthesis of Cerul enin and

Tetrahydrocerul enin,” Tetrahedron Letters (1977): 2399-402.

****Shu Feng Chen, Shiv D. Kumar, and Max Tishler, "The
Synt hesi s of D, L-Phosphotryptophan,” Tetrahedron Letters (in
press), (1983).

**xxxKarl Pfister, A P. Sullivan, Jr., John Wijlard, and Max
Tishler, "Sulfaquinoxaline. Il. A New Synthesis of
2- Am noqui noxal i ne," Journal of the Anmerican Chem cal Society,

73 (1951): 4955-7.
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Tishler: They nentioned two things when they gave ne the
inventors' award at the inventors' hall of fane. One was

sul f aqui noxal i ne and the other was riboflavin. Sulfa-

qui noxaline is on page 3.* This latter drug effectively
controlled coccidiosis, a parasitic disease that affects

poul try. Sul faqui noxaline turned out to be a prophyl axis as
well as a cure. W were able to convince the regul atory
agencies that we could put this in poultry feed and prevent
the disease. Every bit of feedstuff had sone of this in it.
This was really the basis of nmodern poultry husbandry. Before
poultry farmers used sul faqui noxal ine, a whole flock of
chickens, say up to five thousand of them confined in a pen
woul d suffer an outbreak of coccidiosis and perish. So, the
devel opnent of sul faqui noxaline was of great inportance.

Today, its use is not as w despread as previously. Newer
drugs that are used the sanme way; that 1s, that are m xed into
the feedstuff, are used nore often. Al of this has made
poultry one of the cheaper fornms of protein.

Heitmann: Did the Merck people work with poultry scientists
at Rutgers?

Tishler: No, they worked on it at Texas at one of the _
agricultural schools. 1've forgotten the nane of the man with
whom t hey wor ked.

Hei t mann: Col |l ege Station Texas?

Tishler: |1 think that's where it was.

Hei t mann: Texas A & M

Tishler: | think so but that was many years ago. This
article gives you an idea of the path we followed to devel op
riboflavin. Incidentally, being inducted into the inventors
hall of fane really tickled ne. It didn't tickle my grandson

however, because he only knows of the hall of fame for
basebal | players. (laughter)

Heitmann: |t makes sense. | didn't ask you about the Tishler
Award. How did that come about? The conpany wanted to reward
you in sonme way?

Tishler: The board of directors conceived of the idea of
havi ng these awards for people who had done out st andi ng work
for the conpany. Sarett has one. | have one. There have
probabl y been about a dozen given out. |In those days the
conpany gave twenty-five thousand dollars to a university of
the recipient's choice, thereby setting up an award of sone
kind. | chose Harvard and Tufts. Today it's been raised to
fifty thousand dollars. Harvard has done pretty well with its
i nvest nent s.

*See page 68 of this transcript.
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CGortler: Yes. | used to marvel at that and, of course, |
didn't know who Max Tishler was at the time. (laughter) |
said, my God, | wonder who this is bringing in all of these
marvel ous | ecturers?

Tishler: They were very good. | think that Merck did a nice
thing. 1t pays off in the long run.

Gortler: Anything el se?

Tishler: Let me take a |ook; | nade some notes. OCh, here's a
l'ist of products that |'ve nade. Al so every year | take on
fifteen new freshman. |'mtheir advisor for two years.

Heitmann: That's the sign that's on the front of the office
door.

Tishler: You didn't see that?

Hei t mann: The freshman advi sor sign--a colorful poster
Tishler: This is a great source of enjoynent for ne because |
really work with these kids. |'ve built up quite a group of
graduates that keep in touch with ne.

CGCortler: That's a real reward.

Tishler: Yes, it is. Every so often they'll cone and visit
me. Both Ms. Tishler and | get a big kick out of that. It
makes us very happy. | would say our |ife has been marvel ous,
truly a wonderful ending to what | call a very exciting
career. | don't know how things could have been nicer

Gortler: Max, this has been a real pleasure. Very exciting.

Tishler: | enjoyed doing it. Let's hope we get something out
of it.
Heitmann: | think we've |l earned a trenendous anount about

you, the chem cal industry, and industrial research in the
twentieth century.

Tishler: 1'mglad to help you. So | will hear fromyou sone
ti me agai n when you have put this together?
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