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ABSTRACT

In this interview Dr. Frank Mayo first discusses his
educati onal career as an undergraduate and graduate student at
the University of Chicago. He then traces his professional
career as a research chemist with Du Pont, as an instructor at
the University of Chicago where his primary role was the
supervi sion of Mrris Kharasch's research group, as a group

| eader at U. S. Rubber during and after World War Il, as a
research associate at General Electric, and finally as a fell ow
at SRl International. He discusses his closest associates, his

scientific work, and comments on the rise of free radica
chem stry and the value of applying basic research to practi cal
pr obl ens.

I NTERVI EVEER

Leon CGortler holds an AB. and MS. (chem stry) fromthe
University of Chicago and a Ph.D. in chem stry from Harvard
University. He has been on the faculty of Brooklyn College since
1962, where he is currently Professor of Chem stry. This
i nterview was conducted as part of Professor CGortler's |ong range
study of the devel opnment of physical organic chemstry in the
United States.
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| NTERVI EVEEE: Frank R Mayo
| NTERVI EVER: Leon B. Cortler
PLACE: SRl International, Stanford, California

DATE: 21 January 1981

GORTLER:  Is there any teaching that goes on here at SRI?

MAYO No. One or two people have part tine teaching appoint-
nments at Stanford, but we do no teaching formally and award no
degr ees.

GORTLER. Do postdocs cone in and work?

MAYO Yes. Mich of the work in chemstry is done by postdocs.
The pernmanent staff nmenbers wite the proposals and manage t he
prograns and at | east check the reports, but they're too
expensive to use for sonmething for which we can find sonebody

| ess expensi ve.

QORTLER: | told you that | wanted to get a little information
about your background. | know you were born in Chicago on June
23, 1908, but | know absolutely nothing el se about it.

MAYO Both ny parents were school teachers. M nother was in
an el enentary school and ny father was eventually a principal

GORTLER: Can you give nme their nanes?

MAYO My father was Frank and ny nother was Clara Rea, which is
ny mddle nane. That part of Chicago where | was born and grew
up was, at that tinme, an area of vacant |ots and scattered

bui | di ngs.

GORTLER.  What part of Chicago was that?

MAYO The South side, on seventy-fourth street, near the |ake.

GORTLER: | see. Actually, not too far fromthe University of
Chi cago?



MAYO That's right, three or four mles.

GORTLER:  What kind of influence did your father have on you?

MAYO Well, ny parents assunmed fromthe beginning that | was
going to college. They didn't try to influence nme in what direc-
tion | should go. | guess ny father was good at figures. M

not her was quite a scholar, in a |arge nunber of areas, although
she never got beyond what was then called Normal School.

GORTLER. Do you have any brothers and sisters?

MAYO  One brother who is nowretired. He was a professor of
English at Northwestern until quite recently. He's two years
younger .

GORTLER. So the famly financial position was such that you were
not wanting?

MAYO  That's right. W were secure but careful

GORTLER: I n the school systemwere there any influenti al
teachers that you had at any given tinme, or were there any books
that you were reading that you felt were particularly
influential, before you went to coll ege?

MAYO Wl l, | had sone good teachers and sone that were not so
good. | guess perhaps the nost influential thing was an ol d book
of ny father's that probably dated to the nineties. It was

Newt h's Inorganic Chem stry (1). It was about 8 cmthick. In
odd nonents, | just used to |look through it. | got used to the
lingo, and to what was going on, before |I got very far into high
school .

| took a course in chemstry in high school, and of course
it was very easy for ne. Then, as | was | eaving high school, the
Uni versity of Chicago gave a conpetitive exam nation for high
school seniors in the area. One of these was in chemstry and |
got the prize, which was a year's tuition at the University of
Chi cago. Before that I had been undecided as to what aspect of
science or engineering | would go into, but when I got this
schol arship, | said, "Well, I mght as well start with
chem stry,” and | stuck with it.

GORTLER.  So you didn't consider any other institutions at that
time?



MAYO Well, | was considering what was then Arnour Institute of
Technol ogy and the University of Illinois, but the schol arship at
Chicago settled it. | commuted all the way through undergrad-
uat e and graduate school

GORTLER: Beyond the first year, how were you supported in
col | ege?

MAYO Well, | got nore scholarships. In fact, | think I was
awar ded schol arships to continue for nost, if not all, of the
time I was there.

GORTLER:  Now, can you tell ne sonething about |ife as an under-
graduate at the University of Chicago? What was the departnent
li ke? Wiat was the college like at that tine? | was a student
there sone twenty-five years later. 1'msure things had changed.

MAYO  Well, [Hermann] Schl esi nger gave the general chem stry
| ectures, assisted by Professor [Adeline DeSale] Link, and I
think they were both quite good. [Julius] Stieglitz was the
chairman of the departnent, and he gave the advanced organic

chem stry course. It was a very well arranged course, but in
retrospect, it was ten to fifteen years behind the tines. In
other words, | was taking it in the late twenties, and | think he

stopped activity in chem stry considerably before that. That was
good sound material, but | think out of date.

GORTLER: That's interesting. Stieglitz was al ways consi dered
one of the forward | ooking peopl e.

MAYO Well, he was a pioneer in physical organic chemstry. |
think he did the first of it in the nineties. But | would guess
that after the First World War his adm nistrative and perhaps

ot her duties kept himfromkeeping up very well. He was not
obsolete. He was still better than many other physical organic
chem sts, but I think that by the tinme | finished in 1929 the
course was out of date. The other mmjor professor was [WIIliam
Draper] Harkins, who was, | think, an able research man, but a
terrible lecturer.

GORTLER: He was the physical chem st?

MAYO He was the chief physical chemst. (There were about
three junior professors.) | renenber asking him in a course
was taking fromhim "Wat is entropy?" He' d been talking about
it. He said, "Well, you just stick around and you'll understand
it eventually.” | have a working knowl edge of it now.
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GORTLER:  Yes, | think that's the way people cone to entropy
eventual ly, by working at it.

MAYO | found chem stry in general to be quite easy. | had
quantitative analysis with W Al bert Noyes, Jr., who just died.
| found the courses with himvery easy.

GORTLER: He was on the staff at Chicago?

MAYO Yes. He left in the late twenties for Brown University.

GORTLER:  Eventually, he went to Rochester.

MAYO, Brown, Rochester, and Texas.

GORTLER:  What di d Noyes teach?

MAYO Wl I, he taught ne quantitative anal ysis and physi cal
chem stry.

GORTLER.  Who taught the undergraduate course in organic chem s-
try?

MAYO At first it was Ben N colet, who was at | east m ddl e aged,
and J. W E. dattfeld. Before | graduated Nicolet left the
departnent for a job in governnent. G attfeld, a sugar chemni st
of [John Uric] Nef's, stayed to retirenent.

GORTLER: Do you renenber any of the textbooks that you used at
that tinme? W mght have witten the organic text?

MAYO | guess | tossed it out. | don't renenber the book.
Stieglitz didn't have any book for organic chemstry. H's own
book was used for inorganic analysis (2). | don't think that

Har ki ns used a book in advanced physical chem stry. He just
showed up and tal ked about what was on his mnd, often his own
specialties. [Mrris] Kharasch cane about 1928 and | took sone
courses with himin the |ast year there, which was 1928-29. Let
nme see, the other organic chemst, Gattfeld, did a |lot of the
undergraduate teaching. |'mnot sure that | had nuch, if any,
with him

GORTLER. Did you do any research at that tinme?
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MAYO Not at the undergraduate |evel.

GORTLER. Did any of the other undergraduates that you renenber
go into chem stry?

MAYO Well, several went into chemstry. | renenber sone of
their nanmes. | don't know that any of themreached prom nent
positions. At least, | haven't heard from any of them since.
GORTLER: | see. Wi were a couple of the people?

MAYO Wl l, | renenber sone of the people | saw the nost. There
was Sol onon, Lowenstein, and [Arthur E.] Siehrs. | guess Siehrs

eventually got a Ph.D. at Northwestern. A man | renenber better
and have kept up with, who was a year ahead of ne, was Al bert W
Meyer. He was an inorganic student, but we ended up working
together at U. S. Rubber. | still keep up with him He was one
of the good students.

GORTLER: Do you renenber what the concept of the atom was at
that time?

MAYO Yes. W had an introductory dose of quantum nechanics,
and the Bohr atom which I didn't absorb very well and haven't
used. | had a course related to this in the physics departnent.
| think it was probably a course in spectroscopy; a lecture
course taught by Henry CGordon Gale, who was al so Dean of
Sciences. He was a terrible lecturer too. | think the
spectroscopy inevitably | ed into quantum mechanics, but it didn't
regi ster very well.

GORTLER: How about nmt h?

MAYO | got through two quarters of calculus creditably. That's
all.

GORTLER:  Consi dering your facility with math later on..

MAYO ...well, if it's facility, it's with the sinplest part of
it, differentiation and integration in rate equations.

GORTLER: Do you renenber any courses outside of science that
were particularly influential or appealed to you in any way?
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MAYO Well, | had sonme courses in education. | was headed
toward high school teaching. However, a nonth or two before
graduation, Stieglitz called nme in and asked ne what ny pl ans
were, and wouldn't | like to apply for a fellowship to do
graduat e work at Chicago? | hadn't considered it, but | decided
I woul d. Kharasch had sonme noney and woul d be gl ad to have ne,
and so we made a deal, and the high school teaching disappeared.

| thought that | had lived off ny parents | ong enough, and |
ought to get out and get to work. | had enjoyed ny high school
career, and thought I'd go back to it. But |I was fortunate to
have had the offer, and things have turned out very well.

As one of the better freshnmen, | was invited to take a
course at the University on the "Nature of the Wrld of Man," a
survey course that ran for three quarters. They had | eaders in
many fields of science cone around and talk for a week or so
api ece, and then we would discuss it. The first two quarters
covered physical and biol ogical sciences and were pretty good.
The third quarter was a course called "Reflective Thinking" in
t he phil osophy departnent that was pretty nuch of a total |oss.
Some of the other students would have ani mated di scussions with
the professor. | couldn't figure out either what they were
saying or whether it was worth foll ow ng.

GORTLER: | understand that.

MAYC | have sone blind spots.

GORTLER: Because of this sudden offer, you really didn't con-
sider going to any other graduate school ?

MAYO  That's right.

GORTLER: D d Kharasch support you?

MAYO  Yes, he supported ne all the way through ny graduate work
and for one year thereafter.

GORTLER:  That was an Eli Lilly fellowship. Did you take any
further courses in graduate school ?

MAYO Oh yes. There were several special topics courses and
there were required courses in inorganic chem stry.

GORTLER: | suppose Schl esi nger taught the inorganic chem stry?
6



MAYO | think he may have, although Warren Johnson was there
al so. Anton Burg was active in inorganic chem stry at Chicago
during nost of ny career there. | guess he was a year or so
ahead of nme. Does the nane register?

GORTLER:  Yes. | just canme across it the other day. He went to
t he West Coast.

MAYO, He was at USC and is retired now.

GORTLER:  Then you al ready had the advanced organi ¢ course.
asked you before about the atom and about bondi ng theory.

MAYO Well, we got a great deal of [G N ] Lews and | think the
text book for organic chemstry in the mddle thirties was Lucas

(3). | figured I had enough of it to get by. |In fact, [George]
Whel and canme to Chicago as an instructor about 1936 and gave a
course in quantum nechanics. | asked himif | should take it.

He said, "You'll get along all right without it," and so | didn't
take it.

GORTLER:  And you have.

MAYO  Some of the language is still alittle foreign to ne, but
it doesn't bother ne.

GORTLER: At this point you're about to work with Kharasch. How
did you decide on the research probl enf

MAYO, He deci ded that.

GORTLER: He told you? Did you begin by working on the HBr addi -
tion to allyl brom de?

MAYO No, we started on 2-pentene. A couple of his previous
students had worked on that, with contradictory or uncertain
results. They were able to get, they thought, either 2-bronopen-
tane or 3-bronopentane, depending on the conditions of the
reaction. My job was to go through this work and see if | could
find any difference between the 2-pentenes made from 2-brono-

pent ane and 3-bronopentane. It turned out there was none. O |
couldn't find any, and I went through a lot of fractions and
nonkey business. Kharasch still wasn't wholly satisfied, because

this was critical to his theory of electronmers at the tinme, the
i dea that these 2-pentenes would be electronic isonmers alike in
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every other respect.

And so [Cheves] Walling was put on this problemlater, and
that's the work that was published (4). He eventually found the
same thing that | did, although he extended it to cis and trans.

GORTLER. At what point was it fairly clear to you that the
per oxi de was the probl enf?

MAYO  After | got my degree. In other words, after I'd done the
requi red nine quarters.

GORTLER: That's how one satisfied the requirenent for the Ph.D
degree?

MAYO Well, that was the m ni mum requirenent, and Kharasch told
me | could get nmy degree if | would stay for another year and
continue to work. So I did, and the thesis says that the effect
was due to noisture, but a few experinents after that showed that
it was indeed air and oxygen. He suggested putting in
anti oxi dants and peroxi des, and that clinched it.

GORTLER: What kind of a research director was Kharasch? You had
a very long relationship with him but how about at the
begi nning, and did it change as tinme went on?

MAYO Well, he was a bright guy and | got along fine with him
after making allowances for the fact that he was sonething of a
pri ma donna. He was good enough to get away with it. W had a
very pleasant relationship and very little conflict.

One of the things that used to irritate ne was that | would
say | needed to talk to him He would say, "Cone in and see ne
tonorrow.™ The next day he had gone to WI m ngton or
I ndi anapolis or sone place.

GORTLER. He was already doing a ot of consulting at that point?

MAYO Yes. He was well into consulting before he cane to
Chicago, nostly with Lilly and Du Pont, but also with a | ot of
ot her conpani es.

GORTLER: He had a very close relationship with industry over a
l ong timne.



MAYCO Well, | think the reason is, he was well worth his keep

GORTLER | see. W'Il get back to Kharasch and your later rela-
tionship with him Wo were the other graduate students in the
group at the time, or in the departnment, that you had cl ose
relationships with or tal ked to?

MAYO  One who worked in the sane lab with nme was Bruce J.
MIler, who was at a small college but eventually ended up with
Union Carbide and died in retirenment in Florida. Another was
Adel i ne Bl oodgood, who got into teaching, and died in m ddl e age.
These people worked in the sane room Anot her who worked in the
same roomwas Jules D. Porsche. He ended up, | think, as a

di rector of research for Arnmour, and then as a consultant, and
he's still around.

| have heard little or nothing fromthe other students
since. One | have heard fromwas Thomas Beck, who worked for the
Vi ctor Chem cal Conpany in Chicago Heights until he retired.
Now, let's see. One of Kharasch's part-tine students was Hernman
Pines. |Is that nane famliar?

GORTLER:  Yes, Herman Pines did hydrogenation work |ater on at
Nor t hwest er n.

MAYO  And catalysis at UOP [Universal G| Products Conmpany]. |
think that Herman Bl ock overl apped nme sonewhat. Do you know
t hat nanme?

QORTLER:  No.

MAYO Well, he was a director of the ACS for nmany years, and
think he got an award in catalysis a few years ago. He got
pretty well up in the managenent of UOP. | didn't see very much
of these people. | tended to stick pretty close to business
while | was there in the daytine, and then go hone and stay there
for the evening. Let me see--1 think I'll quit there. Kharasch
didn't have as large a crew then as he did |ater.

GORTLER. Whom did you talk to about chem stry?

MAYO Wiomdid | talk to about chem stry? Not very nuch with
anybody but Kharasch, except, to sone extent, with the people who
were working with me. Mstly we tended to our own business and
tried to turn out the work



GORTLER:  You people turned out an enornous anount of worKk.

MAYO W did have semnars. | remenber Linus Pauling was there
at one of them and quite a lively young guy at the tinme, as you
m ght guess. | have a rather clear nmental picture of himat the

end of his lecture, laid out like this on one of the tables in
t he sem nar room

GORTLER:  Sounds li ke sonething he mght do. Wat kind of a
chem st did you consider yourself when you finished? Wre you an
organi ¢ chem st ?

MAYO ~ Physi cal organic.

GORTLER:  Now, | don't think the term "physical organic" even
exi sted at that tine.

MAYO Well, | got ny degree in organic chem stry. But you can
see what kind it was.

GORTLER:  Sure, you were already doing what becane very cl assica
physi cal organic work. \When you finished at Chicago and you
finished that fellowship year, you went to Du Pont.

MAYO Well, when | finished the third year with Kharasch, there
wasn't a very good sel ection of jobs.

GORTLER: That's right, it wasn't a very good tinme to be | ooking
for a job.

MAYO It was the sumer of 1932. | had one offer, which wasn't
particularly attractive, to go into the dye business in

M | waukee. Kharasch offered nme an opportunity to coll aborate
with himon a book that he was going to wite during that one
year, and | did. This is where | spent nost of the tinme, |ooking
through the literature and trying to organize sone of it. This
made up for a lot of the reading | didn't do as a graduate

st udent .

GORTLER: What kind of a book was it?

MAYO It was to be a book on his ideas of organic chem stry,
per haps based nore on el ectroners than on resonance. But of
course, things changed after that, and the result was that hardly
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one chapter really got witten. But, | developed a very |arge
card file on the things that he was nost interested in.

GORTLER:  That served you well later on. And then?

MAYO Then | got an offer fromDu Pont and took it. | think I
got it on his reconmendation. | was in the first group of six or
ei ght organic chem sts to cone in since the Depression started.
The old timers were glad to see us--that was their security. At
one tinme there had been sone cut backs.

GORTLER:  What kind of work did you do at Jackson Labs?

MAYO  The Jackson Laboratory is across the river from

Wl mngton. M job was on rubber vul cani zation accel erators
exclusively. | got exposed to antioxidants and to the neoprene
busi ness, which was going on in the sane building, and the lingo
and procedures and testing in the rubber business.

GORTLER:  You were picking up all the proper background for your
| at er work.

MAYO So it turned out. This work gave ne a head start on a
good many ot her people in the pol yner busi ness.

GORTLER:  You al so did one piece of independent research in the
reduction of the pyridine ring.

MAYO Yes. Wen | got to Du Pont, it had been determ ned that
some quaternary amoni um salts were quite good vul cani zation
accelerators. It was suggested that | start |ooking at a |large
nunber of quaternary amoniumsalts. | was trying to make

met hyl pyri di ni um chl ori de and di net hyl pi peri di ni um chl ori de, and
tried methyl formate with pyridine and so on. This paper is
what cane out of it (5). That it was published showed that the
managenent didn't have nmuch use for it.

[END OF TAPE 1, SIDE 1]

GORTLER:  You were married in 1933.

MAYO Yes.
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GORTLER: Can you tell me just a few things about your w fe?

MAYO  Her name was El eanor Pope. | net her at a summer resort,
when she was sixteen and | was twenty, and it stuck. W're still
doing pretty well. She finally finished school about the tine I
started at Du Pont. | didn't have any noney and | wasn't ready

to get married.

GORTLER:  Wen you say finished school ..

MAYO  She finished her B.A at Illinois, about the tinme | went
to Du Pont. She would have liked to get married right away, but

| hadn't any noney. Tines have changed sonme--now all you need is
a credit card, | guess--but we were married the foll ow ng
Christmas, after six nonths. | still didn't have very nuch noney
in reserve, but...

GORTLER: ... but you nanaged.

MAYO We nmanaged wel | .

GORTLER. Has she had any influence on your career? She's not a
chemst, | take it?

MAYO. She is not a chem st and has no interest init. She's
interested in sonme of the personalities init.

GORTLER.  Maybe | should talk to her.

MAYOC  Many of them have visited us at hone, both fromthis
country and abroad. She has been cooperative in the entertaining
and has done a real good job of raising our two daughters.

GORTLER.  Were your daughters influenced at all by your scienti-
fic career?

MAYO No. One of themthought she was pretty good at

mat hemati cs, but when she got to Stanford and found she was
conpeting with the engineers, she decided she wasn't so hot after
all. She went into speech therapy and teaching.

Neither ny wife nor ny two daughters showed any i nterest
what soever, nor have any of them gone to Chicago. But interest-
i ngly enough, we have two granddaughters. One of themis a
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junior there now, and the other one is going to apply there, as
wel |l as at sone other places. So, after skipping a generation,
we nmay have one or two back there.

The granddaughter that's at Chicago nowis interested in
econom cs and politics. The other is interested in science or
mat hematics or nedicine. Both are quite good students.

GORTLER:  These are daughters of your ol dest daughter?

MAYO Yes. M younger daughter has two sons who haven't picked
a career yet.

GORTLER:  What is your ol der daughter's nane?

MAYO  Carolyn, with a "y".

GORTLER:  And t he younger one?

MAYO, Her nane is Jean, with four letters.

GORTLER:  Wen did you return to Chicago?

MAYO  January, 1936.

GORTLER:  What was the occasion of your |eaving Du Pont and
com ng back to Chicago?

MAYO Wl |, Kharasch nade ne an offer to be his research assis-
tant. He had asked nme a year sooner, | think, but | thought I
ought to give Du Pont a better try. Then the man he got
apparently left, and he tried ne again, and | decided that | was
ready to go. Wile Du Pont wasn't a bad place, it wasn't
anything that appealed to ne on a |long term basis.

So | went back with a title of Instructor, and ny chief job
was to service his crew of students and postdocs. | guess there
were twenty or nore of them Some of themgot a fair anount of
attention fromhim but many of themdid not. He was away a good
deal of the tinme on consulting and conmttee work and ot her sorts
of things.

GORTLER.  When you were a student there, did he have that kind of
arrangenent, or weren't there enough students and postdocs yet?
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MAYO No, there weren't enough. | guess he didn't have enough
noney or influence. He'd just arrived from Maryl and.

GORTLER: | know what | forgot to ask you. Do you renenber what
were you nmaki ng when you first went to Du Pont?

MAYO Two t housand four hundred doll ars.

GORTLER:  Everybody seens to remenber their first salary. How
much di d Kharasch offer you to go back?

MAYO Two t housand four hundred doll ars.

GORTLER: | see.

MAYO. Well, | had had a raise at Du Pont in the neantine, but
not very much

GORTLER:  Who was the chairman at Chicago at the tine you cane
back?

MAYO | think it was Schlesinger. Stieglitz was retired, but he
had been drafted to continue his organic chem stry course. |
don't know whet her Schl esinger had the title of head or chairmn
of the executive conmttee or what, but for practical purposes,
he was runni ng things.

GORTLER  Jim Parsons eventual |y becane executive secretary. Ws
he around at that tinme, or wasn't that until nuch later?

MAYO  That was later. He may have been a student sone tine
while | was at Chicago, but | think he was at one of the city
colleges. |Is that correct?

GORTLER: | think you are right. | was going to go down and talk
to himsone time if | could still find him He was at Brooklyn
Col l ege after he retired from Chi cago.

| guess you've already told nme pretty much how t he Kharasch

group was run by that tinme. | think sonething has crossed your
mnd and 1'd like to hear what it was?

MAYO Well, | used to go around and encourage them [the
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students] to clean up. Walling resented this, but he told ne
much later that he does that to his students.

GORTLER: I n general, how was the group run? Kharasch would talk
to sone people but you were sort of in charge of the group?

MAYO | kept things noving between the tinmes that he talked to
them | had a good deal to suggest about how t hey worked on the
goal s that he had set.

GORTLER: So, he set the probl ens?

MAYO He set the problens. | did nuch of the execution and nuch
of the witing up, at least in the first draft.

GORTLER: 1" ve heard some runors about the relationships between
the people at the University of Illinois and the Kharasch people
or the Chicago people. Do you renmenber nmuch about that?

MAYO Yes. M wife lived in and worked around the house for
George L. Cark in her last year at the University of Illinois.
Does the name register with you? He was the X-ray expert down
there. She nmet some of his staff, and on one occasi on Roger
Adans and his wife drove her up to Chicago for a holiday or
somet hi ng, and the question of Kharasch cane up. Roger told her
in no uncertain terns that I would never get anywhere as |ong as
| was associ ated wi th Kharasch.

QORTLER: | suppose we're all allowed sone m st akes.

MAYO Well, the situation, | think, was this. Kharasch was a
|l oner. He didn't have good relations with nost of his
contenporaries, partly because he didn't care, | think, and
partly because he wasn't inclined to play ball and politics with
them So, he got very few students fromthe | eading chem stry
teachers in the country. They cane in fromthe smaller places,
or people who had a special connection, or sonething. Walling
came in because he had al ready been through Harvard. H s father
was a Chicago al umus. Another one cane in because he was wel |
off financially and his father was in the chem cal business.
Those were probably anong the two snmartest people.

GORTLER:  Who was the other fellow? | know WAlling.

MAYO  Ernest May, and he was with the May Chemical in New Jersey
15



for many years. He was a real bright guy too.

Now, these are the students | supervised for Kharasch.
Anot her very bright one was Janes A. Norton, who was sort of an
oddbal I, and didn't get along very well, either in industry or in
academ c work. He finally ended up working for the Chanpion Spark
Pl ug division of General Mdtors. He was sonething of a boy
wonder. | think he started at about sixteen, sonething |ike that.

There were sone other pretty good ones, but quite a nunber
were pretty ordinary. | think that in general the average of
Kharasch's students wasn't as good as it was in many other
universities at the tine.

GORTLER: | see. So he just had peopl e working through sinple
probl ens?

MAYO And they had ny attention. There's another one who did
fairly well--Ral ph L. Dannley. Does that nane register?

GORTLER: No, |'mafraid not.

MAYO He was one of Kharasch's students. He went to Western
Reserve, and worked on sone aspects of free radicals until he
retired. Herb Brown was a postdoc for Kharasch. | guess | don't
need to say anything about him Brown was a postdoc while | was
an instructor there. He took a course or two fromne as a
graduate student. WIIliam B. Reynol ds becane research vice

presi dent for Ceneral Foods; he was good.

GORTLER.  What was your rel ationship to Janes Senior?

MAYO Well, he was an interesting character, and we were on good
terms. | liked to listen to him He perhaps did nore for nme in
| earning how to wite a chem cal paper than the whol e English
departnment did at Chicago.

GORTLER:  West hei nmer said exactly the sane thing to ne.

MAYO Wien Walling and | wote this review on the peroxide
effect...

QORTLER:  ...he [Senior] is acknow edged at the end.
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MAYO ~ Senior went over it with nme paragraph by paragraph, and
this was the best instruction | guess | ever had. Maybe it isn't
enough, but it's the best I had (6).

GORTLER. What was his role at Chicago?

MAYO He was sonething |like a research associate. He was
privately well off, and just preferred to anuse hinsel f at

Chi cago, rather than taking a regular job sonmewhere. He got into
t he workings of the departnment and ran the library. He gave a
course occasionally and he liked to talk to the other faculty,
usual ly in a very loud voice, wth great confidence.

GORTLER: That's good. He certainly served a great purpose if he
taught both you and Frank Westheiner howto wite.

MAYO. Well, whatever it is.

GORTLER: One of the next papers you checked off was a very short
paper that ended up in Chem stry and |Industry on the addition of
HBr to butadiene. You felt that this was one of your nore

signi ficant papers (7).

MAYO Well, this was a preview of another paper, and of course
Kharasch originated the problem At that time [WIliam G ] Young
and Saul Wnstein had been studying allylic rearrangenents,
starting out with allylic bromdes. This cane to our attention
rather forcefully when we started | ooking at the addition of HBr
to butadiene. Wat | think is inmportant was that this showed
that the whol e business of addition of reagents to dienes was a
real mess, and had never been done right.

GORTLER:. | was a little bothered by the ionic product. For sone
reason, it turned out to be the 2-brono-2-butene, and I was
wondering whether that was a mstake in the article.

MAYO Well, | can check the reprint.

GORTLER. So that was an error, and as it appears in all the
under gr aduat e textbooks today is the right way. ©h, Frank
West hei ner showed up

MAYO  Wien | went back as an instructor in early 1936, both
West hei ner and Wel and showed up quite soon. Westheiner had an
of fice across the hall, and Wel and one fl oor below, and we used
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to neet in ny office for lunch, nore often than not. | happened
to have the biggest office, having gotten there first. | think I
| earned a lot fromthese two people under these conditions.

GORTLER: | know that Kharasch had recruited Westheinmer. Do you
know who brought Whel and in?

MAYO Khar asch.

GORTLER.  He nust have had sonme kind of vision in mnd, about
buil di ng a strong physical organic group.

MAYO He did. Although Kharasch had conflicts with Pauling, we
shoul d give himcredit for getting a recommendation from
Pauling. He alnost certainly went through Pauling, although it
m ght have been through sonebody at Harvard. Perhaps it was the
same person who got hi m West hei nmer.

GORTLER: | see. You say that Wel and got a reconmendation from
Paul i ng?
MAYO Wl |, Wel and cane from Paul i ng, and now the question is,

how di d Kharasch find out that he wanted Wel and? Either he nust
have asked Pauling or he got a |ead from Harvard.

GORTLER:  Yes, that's right, because Wel and had worked with
Janes B. Conant.

MAYO  Yes, and West hei mer worked partly with Conant.

GORTLER.  Who did you think the other inportant organic or
physi cal organic chem sts were at that particular tinme?

MAYO Well, | was at Chicago as an instructor from 1936 to 1942
Do you want to tal k about the whole tine?

GORTLER.  Well, we can tal k about that period, and if you want to
expand into a |ater period, that's fine too.

MAYO Well, there's no question that as far as influence and
reputati on were concerned, there was [Roger] Adans, [Homer]
Adkins, L. I. Smth at M nnesota, and Conant; [Paul] Bartlett was

com ng along fast; [Arthur] Cope was soon to cone along fast if
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he hadn't already. These were the people wth the influence.

GORTLER:  You nentioned the West Coast school ?

MAYO Al right, there was Lew s and Paul i ng. Young was doing
pretty well. [Howard] Lucas had turned out quite a nunber of
prom nent physical organic chem sts. There were quite a nunber
of people at Berkel ey whose nanes |I don't renenber now, and whom
| seldom saw, but there was no doubt that they had a potent
organi zati on goi ng out in Berkel ey.

GORTLER. Was it mainly physical chem sts?

MAYO It was nostly physical and sone inorganic chem sts. Now,
as far as | was concerned, the inportant people were in physical
organic chemstry. And the inportant people were Wsthei ner and
Whel and and Young and Wnstein and Bartlett and [C. Gardner]
Swain. In general, it was the people who showed up at the first
Conf erence on Mechani sns, whoever they might be. O course,

I ngold and sone of his contenporaries were leading the field
abroad. Also, [WIlliamE.] Vaughan and [Frederick F.] Rust were
at the Shell G Conpany.

GORTLER: Were they already active at that tine?

MAYO By 1940, they were, and they were starting to publish.
Eventually they carried on much of the work that Kharasch had
originated in free radicals and added a good deal of their
own.

| still see Fred Rust frequently. He lives fifty mles or
so away. He's still active. He had a remarkably good record at
Shel |, al though he never went beyond the B.S. academically. Qur

wor k has overl apped and conpl enented fromtine to tinme, since the
1940s.

There is of course Herb Brown and [Phillip] Skell, both of
whom wer e post-docs at Chicago with Kharasch. Kharasch really
gave the inpetus to the free radical portion of physical organic
chem stry in this country. Mst of it grew out of his |abs and
this was my main interest. These are the people | know the best.
| never did any business with Adans, but he knew who | was. He
woul d speak to ne, but we never had any particular friendship. |
have heard from Speed [Carl S.] Marvel since, that they were
considering ne for a job at Illinois during the Adans regi me but
it never came across. | guess Marvel has pronoted ne there and
in some other places.

This is surm se, but | suspect that if Kharasch had nade
Roger Adans the editor of the Journal of Organic Chem stry,
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t hi ngs m ght have gone a good deal better. Adans and Marvel and
many others were on the editorial board, and | think that Marvel
appreci at ed Kharasch and was on reasonably good terns with him

GORTLER:  Who was the first editor of the Journal of Organic
Chemi stry?

MAYO G to Rei nnut h.

GORTLER: He had a close relationship w th Kharasch?

MAYO Yes. They had net at Maryl and.

GORTLER  You felt that Kharasch really had the power to appoint

the editors at that point? | don't know how that journa
started.
MAYO He started up the journal. He got a grant from sone pl ace

to start it, and so that gave hima good deal of influence. He
was a young and feisty independent when he started off. He
softened a good deal by the tine he died. He was nore rel axed,
and on better ternms with a good nmany nore people. But, |'m not
aware that any of them funnel ed any good students to him nor did
he send any to them

GORTLER.  There was a good deal of interest in the abnormnal
addition problem Lucas and Young and Wnstein all were at |east
interested. So were a Japanese fellow by the name of Urushi bara,
as well as Sherman, Quinby and Sutherland. Did you feel any
sense of conpetition with these other groups?

MAYO  Not |, because nost of what | thought were the nost
I mportant things had been done by the tinme I quit activity in the
field.

GORTLER.  In the late 1930s did the Kharasch group feel that they
were in conpetition?

MAYO  Kharasch had a very strong feeling of conpetition. Wen I

was a student, | renenber talking to another instructor in the
departnent, Irving Miuskat, who was working on additions to
butadiene. | talked to himabout it at lunch tinme, and Kharasch

didn't like this. Afterwards, he said that he wished | woul dn't
tal k about this because he wanted to investigate that hinself.
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GORTLER: Ch, Muskat was working for soneone el se?

MAYO He was an independent instructor in the departnent. He

had been one of Stieglitz's students, and a good man. | don't
know that his work was worth very nuch because he didn't
appreciate allyic rearrangenents; but, | didn't know that at the
tinme.

GORTLER  You al so checked the 1937 paper on the brom nation of
toluene in the presence of a free radical initiator, ascaridole
(8). What did you feel was the nost significant aspect of this?

MAYO This, for the first tinme, put the side-chain substituiton
in the radical category, and the nuclear substitution in the non-
radi cal category, and perhaps al so put the addition to the
nucleus in the radical category. For the first time, | think
these things were sorted out.

GORTLER.  That was a very significant acconplishnment then. Can
you tell nme how the 1940 peroxide review with Cheves Walling came
about (9)? Wat are your recollections of how you decided to do
t hat ?

MAYO Well, | was Kharasch's research assistant at the time. He
got the invitation to wite it, and passed the job on to ne and
Walling. W did essentially all the job, with some help from
Seni or. Then Kharasch | ooked over the final draft and said it
was a sound review but it didn't give any lift. He wasn't

ent husi astic about it, but nevertheless, he let it be known that

hi s nane shoul d appear on it first. | said |l didn't think that
was the case. He said, "Well, if it isn't first, it doesn't go
on at all."

| said, "OK if that's the way you want it." And that's the

way it was.

GORTLER:  Aha. | had heard another runor, that in fact his nane
had appeared on an early draft and that sone reviewer said that
it shouldn't be on there. But you surely know the story.

MAYO, The reviewer said that Kharasch shouldn't be on there?

Vell, the reviewer never saw it in that form
QORTLER  Fine. | think that may straighten out that story.
MAYO | don't know that he had any pernanent resentnent about
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it, but I had sone rather strong feelings. 1In general, with very
few exceptions, Kharasch's name appears first on the papers he's
on.

GORTLER: Whether he wrote them or not.

MAYO On his book, with the Grignard reactions, Reinmuth did
essentially all of it (10).

GORTLER: That's what |'d heard when | was a student there. But ,
it's still Kharasch and Rei nnut h.

MAYO  Yes, that's right.

GORTLER.  You were also permtted to have your own students?

MAYO Yes. After a while, | was.

GORTLER  You al so taught sone courses?

MAYCO Yes.

QORTLER:  What ki nds of courses did you teach?

MAYO | taught one quarter of elenmentary organic once, but
nostly | taught qualitative organic analysis, organic
preparations, and a special topics course on pol ynucl ear
conpounds.

[END OF TAPE 1, SIDE 2]

MAYO Kharasch specifiedthetitle and | deci ded what t he course
woul d be. It was the reactions of the conmpounds with nore that

oneringin them | specifically avoided getting to the sterols,
because | just thought that was a can of worns in which | had no
interest. So, | tal ked about bi phenyl and napht hal ene, i ndane,

I ndene, phenant hrene, and anthracene. This had been quite useful
to nme in the coal business since. [Editor's Note: Dr. Mayo has
done work on the chem stry of coal for a nunber of years.]

GORTLER:  You did have a couple of students of your own.
You said you were permtted to have students a little later?
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MAYO Yes. One of these was WIlliam B. Hardy who is a group

| eader at Anerican Cyanamd in New Jersey. He's been a | owner

| evel manager there. He was one of the best undergraduates and
he did a good job with ne. He worked nostly on the brom nation
of napht hal ene, where we separated it into radical and non-

radi cal nechani sns (11).

GORTLER: He al so had a paper on the cleavage of ethers with
HBr (12)?

MAYCO Yes.

GORTLER: That was a fairly extensive paper that you did with him

MAYO Yes. He had two different jobs, and | think the ether..

GORTLER: ...he did a Ph.D. with that one, | think.

MAYO He did both of themfor his thesis. The ether paper was
fairly inportant, because it showed the variety of mechani sns
that is possible in essentially the sane reaction. | don't know
t hat anybody el se has paid nmuch attention to it.

Anot her student was Joseph J. Katz, who has been at Argonne
Labs nost of the time. He went fromhis research probl em
directly into the atom c energy project at Chicago. He then
stayed on at Argonne and had quite a distinguished career. He
was elected into the National Acadeny of Sciences. He's stil
working after he retired. He worked on the nonradical addition
of hydrogen chloride to isobutylene. |In other words, | was
trying to find out the nechani smof the normal addition, and what
we found is that in nonpolar solvents, it's polynolecular. This
has been el aborated on by others since.

GORTLER: Certainly these two papers were sort of classic kinetic
studies, and you did end up with fairly conpl ex kinetics (13).
Did you just pick up the kinetics, the ability to deal with
conpl ex kinetic situations as you went along, or were you taught
t his?

MAYO No, | just learned it as | went along. Al | had to know
was how to differentiate and integrate. | didn't have any
problem In other words, | could use sinple calculus.

GORTLER: | don't renmenber who it was. | wouldn't tell you who
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it was if | did renenber, but sonmeone suggested that you managed
to take very sinple problenms and make theminto very conplicated
ones.

MAYO  That wasn't the objective.

GORTLER: Were these conplex kinetic situations frustrating, or
did you sort of delight in handling thenf

MAYO | was just interested. It was sonmething new. | had
al ways been curious about the nechansi mof the normal addition,
incontrast tothe abnormal addition, and this is what we found.

GORTLER: The reason this was so conplicated was because the
reactions were run in nonionic solutions.

MAYO It was in heptane or sonething |like that.

Finally I should say that there was a third graduate
student. This was Arthur Dol nick who died early, a few years
ago. He was not in the class with the others, but he did quite a
respectabl e job on the rearrangenent and the equilibration of
al kyl halides. It turns out that neither the nornmal nor the
abnormal addition gives the equilibriummxture of halides, but
If you let it sit long enough wth the catalyst, they both give
you the equilibriummxture (14).

GORTLER:  What catal ysts were you working with at that tinme?

MAYO Well, we were using peroxides for the radical
rearrangenment of the halides, and probably al um numor iron
chloride as the catalyst for the nonradical rearrangenent. Both
of them cone to the sane pl ace.

GORTLER:  That's funny, because | was just talking to Jack
Roberts about a paper he had with Hine in the early fifties where
they had done equilibrations. These were not addition reactions,
but were just equilibrations of alkyl halides with alum num
chloride. W can talk about that later. D d you start any war
wor k at Chi cago?

MAYO No. Wen the war cane along, things started to rearrange
rapidly and | started war work. | had had no pronotion. | was
still an instructor after six years there, the chances of noving
up were slim and academ c research was over for the duration
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So, | decided | should I ook around. | got a very
interesting offer fromU. S. Rubber, and took it before |I ever did
much war work at Chicago.

GORTLER:  How did you happen to find out about the U.S. Rubber
j ob?

MAYO | think Harkins arranged it for ne. Harkins was
consulting for U S. Rubber, and he knew ne. He knew that | had a
pretty good reputation as a student, and | think he arranged the
cont act .

GORTLER: Did you know what kind of work they were going to do
there, or the people who were there at the tinme?

MAYO They told nme they wanted research on the mechani sm of
pol ynerization. It hadn't been spelled out specifically, but I
found out | was supposed to decide what | was going to do.

GORTLER: So you were essentially the group | eader of one of the
gr oups.

MAYO, | started it.

GORTLER. Were there other groups already forned at that tine?

MAYO No. There were sonme veterans there, who, under
col I aboration with Harkins, were working on enul sion
pol yneri zati on.

GORTLER:  Coul d you describe the organization of the research
units and a few of the people?

MAYO This was the top floor of an old fabric mll.

GORTLER. Were was this, by the way?

MAYO  Passaic, New Jersey. It had wi ndows around the sides and
a skylight and six foot partitions to separate the roonms. The
physi cal chem sts working on enul sion polynerization were quite
an able group. At the sanme tine that | started, a group started
on the applied aspects of polynerization. This was headed by
Pliny Tawney, who was one of Kharasch's students. | was to have
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charge of the basic work.

When | got there, | found that Fred Lewis, who | think had

an MS. in chemstry fromlllinois, had started sonme work on
copol yneri zation with the assistance of Fred Wall, who was a
consultant fromlllinois. They were testing out Wall's al pha

paraneter for foll ow ng copolynerizations, and they had a few
scattered data which didn't | ook very encouragi ng.

In very short order, (I don't know whether it was a week or
a nonth) | saw that the copol ymer conposition depended on the
reactivities of both radicals concerned, and that you couldn't
use one nunber for both of them Devel opnent of the equation
turned out to be very sinple.

So, with ny direction and coll aboration, Fred Lewi s set out
on the testing of the copol ynerization equation that | devel oped
there, and did remarkably well (15). He was an excell ent
experinentalist who eventually got a Ph.D. and went on to Cenera
El ectric.

GORTLER. Did he go to General Electric before or after you did?

MAYO He went there before nme. | guess he suggested that |
m ght be avail abl e.

GORTLER: | see.

MAYO One of [Melvin] Calvin's students was anot her enpl oyee
brought in to work with ne. W agreed that he would work on the
chain transfer aspects of polynerization, where | had al so

devel oped the equation soon after | got there. | decided that
copol yneri zation and transfer were things that had the nost
potential. | devel oped the equations for them and we were off.
This man's nanme was Donal d Sherwood, and before long he left, |
think, for an academic job. |I'mtold that he thought he shoul d
ei ther be independent, or at |east equal, in directing the work
with nme, but apparently he wasn't successful. | didn't know this
until he had gone.

VWll, on his departure Robert A G egg took over the work on
chain transfer, and did nost of it. As you'll see fromthe
literature, his nane was on nost of the papers. He did a rea
good job on it (16).

GORTLER: \Where was he fronf

MAYO  The University of M chigan.
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GORTLER: Did he take a Ph.D. with sonmeone there?

MAYO  Yes, but | have forgotten whom

GORTLER: That's all right. Watever happened to G egg?

MAYO He is still there, unless he has been retired or laid off.
He did a real good job on that and got to be the expert on it.

Well, of course, Walling participated in sone of the
copol yneri zati on work. He played sonme of his own angles, |ike
the Hamett version.

GORTLER  Yes, | was going to ask you about that, because that
wasn't one that you nentioned. But, |'ve talked to him about it.
Your nane was on that paper (17)

MAYO Well, he originated the work and did essentially all of
it. | think I had an oar in on the concl usions.

Kenneth W Doak, who cane from Hopkins, was also at U S
Rubber wor ki ng on copol yneri zation and sone rel ated problenms. He
was al so quite an able man. He eventually left U S. Rubber to go
into industry, where he did quite well in several places. Wth
some new patents he helped to put Dart Industries into the
pol yet hyl ene busi ness, against all the conpetition of the tine.
He even sold some licenses to Japan. | guess he was director of
research of Koppers and its successive conpanies in Pittsburgh
He has noved around sone, is now partly retired, and a consultant
for Koppers.

Now, | should say clearly that nmuch of ny success at U S.
Rubber is due to the able help that the managenent provided for
ne | really had a remarkably good crew there, and except for

Wal ling, whom | picked out, they were picked by the nanagenent
and passed on to ne. This crew also had sone conpetent B.S.

chem sts and sonme hi gh school girls to do the nost routine work.

I think that this was one of the nost efficient operations |'ve
ever worked in, because we had a range of skills. W were all in
one | ab, and the unskilled hel p could be passed around and
distributed as it was needed.

GORTLER: It was obviously one of the npbst exciting and
productive industrial research groups that had ever been
assenbl ed.

MAYO It shows that if you have the nmanagenent support, industry
Is a nore efficient place than universities to do research,
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because you can keep the people after you' ve trained them

GORTLER. R ght .

MAYO. | pointed this out at a neeting once. [ Turner] Alfrey
came up and said he agreed with ne. He was conpeting with ne
from a handi cap position.

GORTLER: | know who he is, but where was he?

MAYO He was at Brooklyn Poly at the time. He and apparently
ot hers devel oped the copol ynmerization equation after | did, but
they got into print with it first.

GORTLER. | see. [Charles] Price was in on one of those things.

MAYO No, Price cane in |ater

GORTLER: W th sonet hing el se?

MAYO Yes. In fact it was the Alfrey and [G] Col dfinger
publication of the copolynerization equation that persuaded ny
managenent to |l et out what we had done (18).

GORTLER: | see.

MAYO Oherwise it would have been held up for a long tine.

GORTLER: | see. Was nanagenent using this in sone of their
applied problens as well?

MAYO It was being used by the people working in emul sion

pol yneri zation. You see, the copolynerization fitted in with the
styrene-but adi ene problem and the transfer fitted in with the
nmercaptan regul ators that were being used. It also probably had
sonme application in the applied work that was going on, but
Tawney was a rather unusual character, and | think he had nore
interest in proving that I was wong than in putting what | did
to work. He died early, and unhappily. He was a real bright guy
who was just mssing a few cogs. Wat he would say about ne, |
don't know. It would be nore interesting.
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GORTLER: | renenber, when | heard about the copol ynerization
work, | heard it fromWeland. | was taking his advanced organic
course at Chicago. Later on, | realized that it cane fromU. S
Rubber, and | was absolutely amazed that this kind of work could
go on in industry.

MAYO  Well, there were sone special circunstances. U S. Rubber
was then under a 90 percent excess profits tax, so it cost them
very little to support what | was doing. Besides supporting the
synthetic rubber program they were trying to lay out a program
or foundation that they could use after the war. That proved to
be an excellent opportunity for ne, but when the 90 percent
excess profits tax was off, they began asking quite properly,
"Now, what can you do with this?" W told thema few things, but
t here were nanagenent problens there which I won't go into unless
you i nsi st.

GORTLER:  No, | won't. As tine went on, it was not as good an
at nosphere as it had been before?

MAYO That's right, and the problemwas partly with the Director
of Research, Sidney Cadwell, also a Chicago Ph.D. He had

probl ens. He wanted to know what we could do with this work, and
| told himl thought the best opportunities were trying to see if
we could get a 1,4 polynerization of butadiene by use of netals
or quaternary ammoni um salt conbinations. He agreed that was a
good idea, but they had a contract with the governnent that said
that anything we did on butadi ene had to be shared with all the
ot her conpanies in the agreenent. He couldn't figure out what to
do. One nonth he'd tell nme to go ahead and start anyway. The
next nmonth he'd say, "No, wait a while." This went on for

several nmonths, and then the offer from GE cane al ong, and |
decided | would get out.

But I would like to say that it turned out that Goodyear and
Firestone and others nmade quite a practical thing of the 1,4
pol yrmeri zati on of butadi ene, sonewhat along the lines |I had in
mnd. | never had a process because | never did any experinents.
It wasn't a bad idea for U S. Rubber, and the nanagenent
recogni zed it, but they had problens.

Now, the other rubber conpanies admtted--well, they did the
wor k and got thensel ves positions and | don't say they viol ated
t he agreenent any worse than they had to.

GORTLER: Were there outside consultants for U S. Rubber at that
ti me?

MAYO Yes. The managenent wanted consultants and asked ne whom
I'd recommend. | recommended Bill Young of UCLA. After he'd
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been there once or tw ce, he said he could do much better if he
had sonebody to talk to. He wanted to have Wnstein travel with
hi mand consult with us, and so we talked to them They were
bot h good peopl e and they did sonme good, but nostly | think they
| earned fromus rather than telling us very much new. Now, this
is not acriticismof them W were way ahead of them It was
nice to talk to them but | don't think they contributed what it
cost the conpany. | don't know that | would Iike to be quoted on
that, because | valued both of themas friends. They're both
dead now.

Byron Riegel, from Northwestern, was also a consultant in
his capacity as organic chem st. He went on to be Director of
Research at Searle. [Peter] Debye was on the consulting staff,
tal king nostly to the people working on polynmer properties and
enmul si on pol yneri zation. | got to know him and sat in on
di scussions with him He was a remarkable guy, a real walking
encycl opedi a.

| renmenber one day | was in a conference with Debye and the
peopl e working on ermul sion, and the Director of Research said,
"Maybe what we ought to do is to send sonebody to Urbana to sit
at the feet of Speed Marvel and | earn about enul sion
pol ynmeri zation."

| said, "I don't think you need to do that. You' ve got
better people here.”" The director turned to Debye and said, "Is
that right?" and Debye said, "Yes, that's right."

| think the guys appreciated it.

GORTLER:  Just the other day sonebody told ne a little story
about Saul Wnstein consulting at U S. Rubber. | guess he
continued to consult after you left. | don't know whether this
happened a few years after or ten years after. Wnstein said,
"The people who were there then couldn't even read t he notebooks
that you people had | eft behind." He said the decline had been
enor nous.

MAYO  Because they were illegible or because they coul dn't
under st and t henf

GORTLER: | think it was just that they weren't the quality of
chem sts that you were.

MAYO Well, it may be that the notebooks weren't very good but
think mne was intelligible.

GORTLER: | think he was nmerely comrenting that they weren't in
the same class. | think that was it.

30



MAYO  Well, of course the best ones got drai ned away.

GORTLER:  Yes. In fact you said Fred Lewis and Walling | eft
bef ore you di d.

MAYO Yes.

GORTLER.  And finally you left. Do you want to say anything nore
about the work that you did at U S. Rubber?

MAYO Not if you don't.

GORTLER. OK. How about the copolynerization review (19)? How
did you decide to do that?

MAYO Well, | think Walling was the pronoter. He, and to sone
extent |, were anxious to put ourselves out in front in

copol yneri zation; obviously the review for Chem cal Reviews would
do that. W had nuch nore experinental data than the
conpetitors, such as Alfrey at Brooklyn. He [Walling] said that
he woul d do nost of the work on this. On that basis, | agreed to
proceed. W wote in to the editor of Chem cal Reviews--1 think
it was [Arthur A, Jr.] Noyes--and found that Alfrey and [ Herman]
Mar k had al so approached them on the subject. This put Noyes on
the spot. | renenber him saying sonething about a certain anount
of bitterness in the situation, although I wasn't aware of it.
But, Noyes gave us the job.

Shortly after that the | ab was cl osed down for vacation,
al t hough a few people stayed. Walling was anong those who
stayed. When | cane back from vacation, | asked Walling how he
was doing with the review. It turned out he had done nothing at
all. Instead he had spent his tinme working on a plan for
reorgani zing the | aboratory.

Well, it turned out that | did about as nuch on the review
as he did, by working nights and weekends and holidays. As a
result, | decided | would put ny nane on it first. |If he had
done what he had agreed to do, there would be no question that
his would cone first.

| have never been able to understand how he m sused that
vacation period. It still irks ne.

GORTLER:  Yes, | can hear a little bit of that in your voice.

MAYO  However, we get along well. M wife and | recently
visited themin U ah and made a tour of Capital Reef National
Park. W get along fine.
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GORTLER: He nust have been just about ready to | eave then.

MAYO Yes, within a year or so.

GCORTLER: | see.

MAYO It appeared in 1950. W probably started it a year or
nore earlier. Maybe he left just about as it appeared.

GORTLER. W' ve communi cated about the Organi c Mechani sns
Conference in 1946. Do you renenber the conference?

MAYO | remenber sone of it. | renenber it was an unusually
interesting conference but | couldn't tell you what went on. |
will say, the reason that it was so interesting was that nost of
t he people there could understand everything that was goi ng on.
Now, physical organic chem stry has becone so conpl ex and vari ed
that only the experienced people can follow the current

di scussions. | haven't gone to a nechani sns conference for maybe
twenty years. I'moff the mailing list. The reason is | would

| ook over the program and decide that | wasn't interested in what
they were talking about. It was too detailed and too far afield

fromny interests to spend the tine on. | would be better off at
hone.

GORTLER: | think that at |east what sone people term physica

organic chem stry today has gone fairly far afield. There is
in fact sone question as to whether there truly is a field of
physi cal organi c chem stry now.

[ END OF TAPE 2, SIDE 3]

GORTLER: | had asked you about the conference at Notre Dame. Do
you renmenber sone of the people who were there who you were
particularly inpressed with, or just people you tal ked with?

MAYO | assunme that Bartlett and Swain and Young and Wnstein
and probably Herb Brown and Skell and | think, Fred Rust were
t here.

GORTLER: Coul d Kharasch have been there?

MAYO He mght have. 1'mnot sure. He didn't go to very many
neetings. | think the odds may be a little better than 50
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percent that he was there, but | don't renenber. Probably Walter
Nudenberg was there.

GORTLER. Did he take over after you left the Kharasch group?

MAYO | was at Chicago as instructor for six years. Toward the
end of that period, | was spending less tine on his students and
nmore on ny own work and teachi ng.

GORTLER:  Since you were no |onger working for him he probably
wasn't all that unhappy about your | eaving.

MAYO Well, | think that Bill Reynolds followed ne i mediately,
and then Bill Ury after that, and then | think it was Nudenberg.
| think I have the order right. Nudenberg, of course, stayed for
many years.

GORTLER.  Yes. He was still there when | got there in 1953. You
wer e obviously a nenber of the new wave or part of the new wave
in organic chemstry, but you were always involved in that aspect
of organic chem stry. D d you realize that a transition was

t aki ng pl ace between cl assical and nodern organic chemstry? O
were you just so nuch into that new physical organic chem stry
that you were not conscious of the transition?

MAYO  Wien | went back to Chicago from Du Pont, Kharasch was
starting up several projects related to free radical chem stry:
additions to doubl e bonds, peroxide deconpositions, and

hal ogenati ons of aliphatic and aromatic conpounds. | was in
there watching all those things grow. In retrospect, this was
Interesting and inportant, and other things didn't count very
much. This was the world to ne, and we were out in front. The
ot her people who were working in physical organic chem stry
weren't working in just the same field. For instance, solvolysis
was still a hot subject.

GORTLER: R ght .

MAYO But it was clear that free radical nmechani sns were going
to grow for quite a while. | guess | didn't |look too far ahead.

GORTLER.  Had nuch work been done on free radical polymnerization
at that point in the md 1930s?

MAYO It wasn't recognized very well as free radica

33



pol yneri zation. The polynerization mechanismwork with
unsat ur at ed conpounds was dom nated by the German physica

chem sts, who apparently didn't know or care nuch about free
radi cal chem stry. They would put down the kinetics, but they
had no free radical interpretations in the papers. | |ooked at
some of these papers on chain transfer, and I could tell that
they didn't have the answer.

In 1936, [Paul] Flory came out with a paper on free radical
pol yneri zati on, where he introduced the concepts of chain
transfer with the nmononmer. Not with the solvent, but with the
nononer. Wen | got to U S. Rubber, | saw that this was
i medi ately applicable to the solvent work. | cooked up the
equat i ons, and they worked.

There were lots of kinetic studies, but nothing nmuch rel ated
to nmechani sns except for Flory's work until about 1940, when it
was just starting.

Just before | left Chicago, | was giving a course on free
radi cal chain reactions, and this set me up for the work on
pol yneri zati on.

GORTLER:  There was no pol ynerization work going on in the
Kharasch group at that tine?

MAYO No. Harkins may have been dabbling sone in enul sion
pol ynerization, but | think it was nostly through his consulting
operati ons.

GORTLER:  You went to GE in about 19507?

MAYO  Yes, My, | think.

GORTLER. What was the nature of the group there that made you
feel you wanted to go? Could you say a few words about the work
that you did there?

MAYO First, | was sure that things weren't going very well at
U S. Rubber, either then or in the near future. GE nade ne a
very good offer. They brought ne in alone, wthout any group,
and said the customin the |aboratory was for every Ph.D. to do
his own research. However, they put in another Ph.D. that | had
to collaborate with, although he was not ny subordinate. 1In a
few nont hs they brought in another man in the sane category to
work in ny | aboratory, but not as a subordinate. That was G en
Russell. He had witten to GE to ask if he could get a position
t here, because his hone had been in the area. So, they gave him
a job and put himin there.
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GORTLER:. He was just |eaving Purdue at that tine?

MAYO Yes. | eventually got a B.S. assistant to help, and we
all started off on various aspects of the oxidation of olefins,
nost of which were polynerizable. | thought that the study of

cooxi dation m ght be as rewarding in opening up the oxidation
field as copol ynerization was in the polyner field. So, |
deci ded we woul d do the cooxidation of styrene and nethyl

met hacryl ate.

| think Al MIler started this. He said, "Should we | ook at
the effect of pressure on this cooxidation?" | said, "Wll,
don't think there's going to be any there, but we had better
check with styrene.” W did, and it opened up the whole field of
maki ng car bonyl conpounds and epoxi des and pol yethers and so on.
W stayed with that for several years. den Russell took a
variation by |ooking into oxidations of indene, which was
remar kably reactive in copolynerization with oxygen. On his own
he stirred up work on the oxidation of 2-nitropropane, which
apparently is an ion radical chain. | guess he's still working
on sone aspects of ion radicals and oxidation.

After a while, | told the managenent that | was spending
nore than half of ny time doing routine oxidations that a good BS
could do for nme. | didn't think I was being used very
efficiently, and I would |Iike another assistant. They said,

“"No." | decided that they weren't getting nmy noney's worth and |
wasn't being as productive as | should have been. So, when SR
put out an offer to ne...

GORTLER ...had SRl been in business for a long tine?

MAYO Let's see, this was 1956. They were founded about 1947 or
1948. They had taken on Dr. Robert M Burns, who had been the
chem cal director at the Bell Laboratories, as an advisor to the
adm ni stration here. He went out head hunting, and apparently

got nme through Bartlett. | decided that since | wanted to try

the West sonetine, and that | wouldn't be any worse off here in
ternms of assistants than | was at GE, | would have a try at it,
and | did.

At the request of the managenent | had a period at CGE when |
wor ked on silicones. This was while | was trying to figure out
what to do do with the oxidation work, which wasn't finished, but
whi ch was going to take a good deal of effort. | think | had a
good start on silicones. | got two short papers out of it (20).
| think they are significant, although |I don't know whet her
anybody el se does. But, ny work on silicones ended there.
However, the exposure to the silicones was interesting and
useful .
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GORTLER: Here at SRl you' ve done nore oxidation work?

MAYO Yes. They cane and told nme | could do anything I wanted
to here. So | decided that I would finish up the oxidation work
that | had started at GE, and it took about a year. The result
was about 50 pages in the Journal of the Anerican Chem cal
Society, which | think contributed considerably to the
under st andi ng of the oxidation of unsaturated conpounds (21).

Thereafter, | decided that | ought to continue this work on
t he oxidation of unsaturated conpounds, extending it beyond the
pol ymeri zabl e nononers which woul d copol ynerize to the ordinary
olefins. Wth the assistance of Chester H mel, the departnent
head here, | got $50,000 a year fromthe Air Force for three
years to | ook at the oxidation of unsaturated hydrocarbons in
gener al .

This work showed that formation of only pol yperoxi des or
formation of only allylic hydroperoxides was a rather unusual
situation. Usually, you get a conbination of both in various
proportions.

This work with the Air Force noney also inspired me to | ook
for industrial support. |[|'ve forgotten whether we started out at
five or seven thousand a year, but we worked on the basis that
the first custoner in for say seven thousand, would have
quarterly reports on $57,000 worth of research, and the next one
woul d get $64, 000, and so on. They were getting a good deal for
their noney.

This programtook off and eventually got up to twenty
sponsors, including several in Europe and at |east one in Japan.
The objective of this was to | ook over sonme fundamental aspects
of oxidation and answer sone basic questions without trying to
get any patents. The idea was that we would try to produce ideas
on which these conpani es could get patents or start their own

prograns. It sold. It lasted for a total of about twelve years,
but after eight or ten years, sponsors began to drop off. \When
they got down to five, the programwas killed. | think that we

settled many of the problens that we set out to answer. One was,
what are the kinetics of these oxidations? What is the rea

di fference between |iquid phase and vapor phase oxidation? The
answer is, not much but concentration. What is the nechani sm of
deconpositions of primary, secondary, and tertiary peroxides?
Some work was on the effects of netals on oxidations.

Some of the work was done by full tinme Ph.D. enployees of
SRI. Much of the rest was done by postdocs. | decided pretty
much what was done on the program raised the noney, and checked
the reports. But, | gave the Ph.D.s a good deal of latitude in
what they did. | decided that to keep them happy they'd have to
be the first name on the publications. On the publications,
where they were nostly responsible for the work, that is howit
was done. | think there may have been twenty publications, nore
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or less, that cane out of this work. Al of themwere original
and sone of themwere quite inportant.

My interest then turned toward the oxidation of polyners,
especially polyolefins. | had two very able postdocs on that,
Dr. [Etsuo] N ki fromJapan and Dr. [Christian] Decker from
Strasbourg. Together with the help of a B.S. here, we got out a
series of five papers on the oxidation of polypropyl enes,
pol yet hyl enes, their copolyners, and nononers (22). The work was
done with both peroxide initiators of oxidation and gama
initiation of oxidation. The oxidations were done nostly in a
tenperature range of twenty to forty-five degrees, where all the
products were stable.

For the first tinme, and perhaps better than anybody el se has
done to date, we got a material balance on the oxygen of better
than ninety percent in ternms of products. W could get a bal ance
for the fates of the radicals generated. Now, this is the basis
for interpreting all the work of others at higher tenperatures
and in the light, where the products are not stable, and where,

I n nost cases, they do not know the rates of initiation.

Having put that plug in for this, giving ny collaborators

full credit, I'll go on to the next thing. | nust say that
Decker had done a sonewhat simlar job with the radi ati on of
pol yet hyl ene gl ycols at Strasbourg. It turned out that he was

just the guy to do the job here, but | think we had a sinpler
system and got a cleaner result than they ever did at Strasbourg.
Getting himat that tine was a big break that | didn't appreciate
until |ater.

GORTLER. How did they characterize the products? These are high
nol ecul ar wei ght conpounds that are being oxidi zed.

MAYC In terns of al cohol groups, carbonyl groups, peroxide
content, and nol ecul ar wei ght change.

GORTLER: | see.

MAYO  The peroxi des are of two kinds, dialkyl peroxides and
hydr oper oxi des. They were titrated. The other things were
determ ned nostly by IR  They bal anced out pretty well.

GORTLER: Before you go on to sone of your other work, at any
time during this period, when you noved to U. S. Rubber and then
to GE and SRI, were you ever inclined to go back into academ a?

MAYO  Yes. Six nonths to a year after | got to GE, | got nore
t han one phone call asking ne if I'd take a job at I ndiana
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University. | thought | just couldn't decently | eave GE after

such a short period, till I found out what it was all about. |
think they nay have come back to nme later. |'mpretty sure
could have had the job if I'd wanted it. |'mnot sure that |
woul d have been better off. | don't think I'"ma particularly
good admi nistrator or politician or fur snobother. | don't know
how I woul d have done. They were considering nme for chairnman of
the departnment. | have often wondered what woul d have happened
if I had gone there, but 1've never had any serious regrets. |
don't mnd sone teaching. | would hate to be swanped init. |
can get along on a diet of research al one.

Wiile | was at U S. Rubber | had several inquiries. | think
one was Col orado. One was another school. | think it was at GE

that | had an inquiry fromthe University of Pennsylvania in
Phi | adel phia. There may have been another one or two. But none
of themcane at just the right time. Wen the offer canme from

Pennsylvania, | told them "Well, I'mrelatively happy here and
I'"'mgetting $15,000 a year. |If you think you can conpete with
that 1'll be glad to listen to you." That turned themright off.

It was quite good noney at that tine.

GORTLER:  Yes. Well, those are the things you have to bargain
about .

MAYO  Col orado was quite interested, and | think it was Stan
Cristol who was behind that. This was attractive, but things
were going too well at U S. Rubber at the tine.

GORTLER  You tal ked about the oxidation of polyners. Wat was
next ?

MAYO | decided that the nost useful thing I could do in the

pol ymer oxidation field was to try to devise a reliable

accel erated aging test for stabilized polyolefins. Wen a
stabilized polyolefin is exposed to the weather, or heated at
above 100 °C, there is a |ong period where, by conventi onal

nmet hods, not hi ng happens. This is the period during which the
stabilizers are being depleted, and maybe sone peroxides are
being formed. Finally, at least if you have a single stablilizer
in the polymer, there is an abrupt change. The rate, instead of
going along very slowy, turns up quite rapidly and then becones
very high because the peroxi des accunulate. The reaction is
autocatal ytic, and soon after the reaction starts to go fast the
polyner fails. That is, it becones brittle. At this point, only
about one nole percent of oxygen has been absorbed, and ninety to
ni nety-ni ne percent of the elapsed tine has been induction

peri od, when you couldn't see anything by conventional nethods.

What we have done is to devel op sone nethods for measuring
extents of reaction during the induction period. These have to
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be extrenely sensitive. W are concerned with hundredths or

t housandt hs of a nole percent of reaction. But after a good
deal of trial and error we have found sonme things that will do
this, and this is where we are now.

The plan was that fromthe steady or very slowy increasing
rate during the induction period, we could predict the tinme to
failure. The early experinments indicated that we coul d.

However, a few nonths ago, the roof fell in. W found that with
m xtures of stabilizers, we don't get anything that we can
extrapolate from |In other words, one stabilizer goes, and the
rate changes, and then it may increase gradually over quite a
period. So, we have no decent basis for prediction at this tine.

However, there are a good many ways in which we can get out
of this. One is to follow the depletion of the stabilizers.
This can be done by HPLC or by UV. Another is to neasure oxygen
consunption during this period. That's one of our ways of
following the reaction. By using a cell that isn't nuch |arger
than the film we can get fairly |large changes in oxygen
concentration during the induction period by changes in pressure
of the oxygen-nitrogen m xture. The mxture is determ ned by gas
chromat ography. In other words, we can see slight changes in the
synthetic air m xture when the anount of air m xture is snal
conpared with the film It may be that when X percent of oxygen
has been absorbed, say, one-tenth to five-tenths of that for
normal failure, we can extrapolate fromthere.

[ END OF TAPE 2, SIDE 4]

GORTLER: Was the change in your interest and involvenent in

oxi dation, going fromthe nore abstract or the nore theoretical
to the nore concrete or practical uses of the study of oxidation,
was a result of your being here at SRI?

MAYO | don't consider that ny approach has changed nuch.
Starting at U S. Rubber, | have used basic research to attack
practical problens. | think the operation at U S. Rubber was the
nost efficient one | was ever in, because of the variety and
amount of help. Anong the nost interesting and chall engi ng of ny
prograns was the oxidation programthat | ran here, where | had
governnent noney for bait, and | had up to twenty conpanies
putting noney into it.

This nmeant that first, | was doing sone interesting basic
research. Secondly, | knew it was useful or they wouldn't pay
for it. And third, the contract called for nme or sonebody in the
group to visit each conpany each year. This required a trip to
Eur ope al nost every year. One year, it turned out, it was really
nore econom cal to go around the world via Japan. Sone of the
ot her people in the group were offered the opportunity. One
turned it down and one took it.
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| would like to get sonmething started |ike this again,
because it's a fascinating conbination of really basic research
and sonet hing that can be useful now. This is what | would |ike
to do with the polyner aging program but | never got off on the
same scale. Wth the studies in the dark I got maybe five
sponsors. Presently | have only two: Exxon Chem cal and Shel
Devel opment. These are places with sonme savvy, and they're
putting this to use and getting sone ideas. It pays ny way in
the organi zation here. The Institute is making noney off of nme.
That's ny security. Now, does that answer your question?

GORTLER:  When you were visiting the conpanies, were they...?

MAYO  They were using me as a consultant, and they were punping
me for all they could get. Sonetinmes they would give ne sone

i nformation, and sonetines they wouldn't. But, | was al ways
treated as a VIP.

GORTLER. Obviously the information that you were yielding as a
result of your program nust have been of sone value to then?

MAYO That's right. Sonme conpanies were in it for nore than ten
years.

GORTLER:  Your current work is very applied. The kinds of
pol yners you're | ooking at now are the kinds of things that
peopl e use every day.

MAYO  These are inportant real world problems. But, I'musing a
basi ¢ approach on it, and doing sonething that nobody has ever
done before. We'Il understand what we've got when we get it.

I think that nost of the people in academ c work woul d
probably turn up their noses at this. That's all right with ne.
| think I"mnore useful than they are. Sonme of the postdocs
that I'"mturning out are going out into industry with useful
training. They couldn't get anything but a postdoc if they cane
directly out of the university.

A lot of people, particularly abroad, address ne as
Professor. | never made it past instructor.

GORTLER:  Consi dering the kind of work you' ve done over the |ast
forty or fifty years |I think the title is very deserved.

MAYO | think they nmean well.
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Wien | was at U. S. Rubber we were turning out |ots of papers
on copol ynerization and transfer. | had lots of academc
contacts because those people were interested init, and | got a
lot of invitations to go around and tal k about it. But, when |
went to CE and published nuch | ess, these contacts sort of faded
away. Everybody's direction of research changed. Now, ny
generation is disappearing fromthe research scene and the
academ c institutions.

GORTLER:  Can you give nme your perceptions of how the transition
took place fromclassical organic chem stry of the Roger Adans
type to the rise of physical organic chem stry, and then, what |
perceive, as the integration of the two? How did you see al

that taking place? You did say earlier that Stieglitz was doing
very early work in physical organic chemstry, and yet there was
never any concerted effort until the 1930s.

MAYO I ngold was obviously an early instigator in England. As
far as | know, Conant was the instigator in this country, and he
turned out sone very good people who went on with it. | know
Bartl ett and Wel and and West hei ner, and Conant was the | eader in
this country. O course Kharasch started out in physical organic
chem stry in the mddle 1920s but I don't think he nade very nuch
of an inpression. He had a rather weird theory of organic

chem stry, or nechanisns for reactivity in organic chem stry.

GORTLER: This was that electroner...

MAYO Yes. He had a general idea about el ectronegativity which
he under st ood, and perhaps very few ot her people ever did. It
was based on heats of conbustion of organic conpounds. After he
received his Ph.D. at Chicago, he went to the University of
Mar yl and.

GORTLER:  Whom had he worked with at Chi cago?

MAYO Jean Piccard, who eventually becane the balloonist in
W I m ngton. Kharasch worked on a dye problem at Chicago, and
eventually he got a job on the staff at the University of
Maryl and. According to him they didn't have any equi pnent
but a ring stand and a bunsen burner, and these were in poor
order. Wanting to start research, he started out on library
wor k.  Through the Bureau of Standards in Washi ngton he
correl ated heats of conbustion and tried to make a reactivity
theory out of it. | understand he did a good job of picking
the good ones and conpiling heats of conbusti on.

Now, he knew the literature well enough to know where the
probl ens were. For fifty to one hundred years previously,
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di fferent people had been reporting different addition products of
HBr to allyl brom des. They got quite different results, and
there wasn't any systemat all. He decided that the results were
due to electroners of allyl brom des, and he was going to | ook for
them Wiile the theory may have been weird, he knew where to

| ook.

I think somewhat the sane thing happened with the 2-pentene.
He started sonme of his early students in that field. Either the
results were inconclusive, or the public didn't believe them
When the work at Chicago on allyl brom de and propyl ene cane out,
then people started to pay attention, and he was off.

GORTLER. At any tine did you feel that you were further ahead in
your understandi ng of these problens than Kharasch was? | have
the inpression that he didn't al ways know what was goi ng on.

MAYO No. In one case, | think it was the addition of HBr and
HCl to some unsaturated chloride, | was largely responsible for
resol ving the radi cal and nonradi cal products clearly, wthout
much help fromhimor even his knowi ng the details of just what
was going on. That's the nost extrenme case | can think of.

He took the war and Hitler nore seriously than the average
Anerican, and worked very hard on war research. After the war
he had sonme kind of a breakdown. | wasn't there. 1've had
conflicting reports, ranging fromthe fact that he was really in
a sanitariumfor a nonth or two, to the fact that it didn't
anount to anything serious. | don't know how nuch he
acconplished after that. One viewis that he never fully
recovered his old powers, and that Nudenberg ran the show.

Anot her one is that w thout Nudenberg he woul dn't have gotten
much of anything after 1950. Another one is that he was stil
calling the main probl enms, and Nudenberg was executing them He
was very dependent on Nudenberg. 1t has been indicated to ne
that he didn't do any reading of the literature, and that he
depended on Nudenberg to keep himinforned and even to read sone
of the literature to him

GORTLER: | see.

MAYO On the other hand, if you talked with him he would seem
as perky as ever.

GORTLER: Had you tal ked with himnmuch about scientific problens
after you left?

MAYO  Through the 1940s and into the begi nning of the 1950s, |
woul d at |l east call on himevery time | went to Chicago. But
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then, | began to see himless and | ess for reasons |I'mnot sure
about. | didn't talk to himso nuch in his later years. Once |
ref ereed one of his papers, and when | went to see him he said,
"Did you do this?"

GORTLER:  He recogni zed your style of criticism | take it?

MAYO He mght have. Well, | think there was a problemin his
ki netics and conclusions. | soothed himand got sonme changes.

GORTLER: Do you think that Wrld War 11 had nuch to do with the
devel opnent of physical organic chem stry? You were certainly
utilizing it on practical kinds of problens and in basic
research

MAYO | wasn't around enough to know, but I'Il give you an
opinion. | think there was rather little physical organic

chem stry in the universities during the war. | was doing sone.
The rubber conpanies were applying it as best they coul d.
Somet hi ng nmust have been going on in industry. | suspect that
Shell, Du Pont, and others nust have been doi ng sonet hi ng.

GORTLER:  You nean, they were doing sonething al ong physi cal
organic |ines?

MAYCO Yes.

GORTLER: The reason | ask is because, after the war, physica
organi c chem stry sort of burst on the scene.

MAYO  That's right.

GORTLER:  Not only did a great deal of material come out of
academ a, but industry was willing to accept these people for the
first tinme.

MAYO The free radicals and pol ynerization gave it a big boost.
Now, | think that a lot of the big growmh in physical organic
chem stry in the 1940s was in the free radical aspect of it. It
di d have applications.

QORTLER: That's right. Even Bartlett had turned to free radical
chem stry, and he was doing kinetics with a rotating sector.
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MAYO Yes. Rate constants and copol yneri zati on. Brown and
Wnstein were continuing the hydrolysis work.

GORTLER Bartlett was doing hydrol ysis work, because he and
Swai n were doing the nustard gases at that tinme. It was a war
related problem but it was yielding neighboring group
participation results. Wnstein apparently was very upset when
he found they' d done all that work.

MAYO On the other hand, at the Mechani sns Conference at
Nort hwestern, that would be 1948 or 1950, they had Ingold and
several other solvolysis people there. Com ng out of the

neeting, Westheiner said to ne, "It seens to ne that this

di scussion is analogous to the old theol ogical question of how
many angel s can dance on the head of a pin." So, | think it was
over the hill at that tine.

GORTLER:  You mean, all that work that was done in the 1950s and
1960s was just trimmng on the cake?

MAYO | think it was largely a waste of tine. During the 1950s
and early 1960s Wnstein visited me. | had himto dinner.

said, "Saul, has anything practically useful ever cone out of
this solvolysis work?" He said, "I don't care whether it did."
Then he said, "Well, | think nmaybe it was of sonme use in a
reaction for Hercules," sonmething |like that.

GORTLER: | don't think he was ever concerned with the practical
appl i cations of his work.

MAYO | think he was thereby mssing the boat. | think that I
have found first rate scientific problens to work on. In
addition, | had the practical application to give thema Kkick

If you can get two for the price of one, why settle for one?

GORTLER. O course you were being paid by a variety of
institutions to at least turn sone of your attention to practical
appl i cations.

MAYO Yes. But | found that this copol ynerization work
attracted great academ c attention.

GORTLER  Yes, it certainly did.

MAYO Besides, it was useful.
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GORTLER:  Yes. As | told you, | first heard about the work when
it was introduced in an advanced organic class. The class was
not a class in polynerization. It was just the high regard that
George Whel and certainly had for it. | suspect sone of that cane
fromthe fact that you were an old and good friend of his, but I

t hi nk when Whel and had respect for sonething, he tal ked about it.
If he didn't he wouldn't have said a word.

MAYO Well, | gather that Wnstein made a good deal of use of
our work and data in teaching at UCLA. For a long tine, this was
the principal body of available work on relative reactivity of
free radicals.

QORTLER:  Yes.

MAYO And substrates.

QORTLER:  Yes.

MAYO There wasn't much el se.

GORTLER:  You and Cheves Walling were very interested in
instabilities of radicals and how that applied to reactivity.
You published a nunber of papers of that sort (23).

[ | NTERRUPTI ON]

GORTLER: Do you have anything further to tell about your
perception of the devel opnent of physical organic chem stry?

MAYO As far as | can nmake out, a few years ago industrial or
applied chemstry was a dirty word in a good nany chem stry
departnents. | don't know the extent to which it still is.

GORTLER: | think not.

MAYO Am | correct about a few years ago?

GORTLER. Oh, there's no question about it. Louis Hamrett has
said to me that we spend all of our tine training people to be
academ ¢ chenmi sts, and seventy-five or eighty percent of them end
up in industry. | think today nore people are worried about the
academ c-industrial interface. At least they talk about it but |
don't know whet her they're doing anything about it or not. The
interesting thing is that industry is calling for fewer and fewer
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consultants fromthe universities. They seemto be cutting back
on that. | don't know whether that's an inportant part of the
interface. Sonme industrial outfits are tal king about either
bringing in faculty nenbers on a sabbatical basis, or trying to
interact with the universities in another way. | don't know,
have you heard much about any of this?

MAYO No. | see the C& News and the associated publicity. |
know sone of the educational groups in the ACS are nuch concerned
about the interface. | think a lot of themare really nore

concerned about research noney.

GORTLER.  Well, there is no question about that. You' ve seen
t hrough the guise. But, | think there will be a | ot of good that
cones out of it.

MAYO Yes. It can't help but do sone good.

GORTLER:  You sai d what success you've had has been | argely due
to two great pieces of luck. Wat were they?

MAYO One was when Stieglitz diverted ne from high school
teaching to research. The other was when | connected with U. S
Rubber. That's all.

In a sense, | rescued Wlling fromDu Pont. He has said so.

GORTLER:  Yes, he inplied as much to nme as well.

MAYO He was the best of the students | had seen at Chicago.
Wien | was asked with whom | would |ike to increase ny group at
U S. Rubber, he was ny first choice. It took alittle
finagling.

GORTLER  Yes, | understand it was a bit sticky at that point,
but go ahead, tell nme what happened.

MAYO ~ You probably heard it from him

GORTLER:  No, he didn't tell ne what happened. | guess that was
wartinme al ready and he wasn't supposed to go to anot her
i ndustrial firm

MAYO U. S. Rubber was controlled by Du Pont, and we had to be
very careful about hiring anybody away fromthem Also the rule
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was that if at any tinme he was unenpl oyed, he was subject to the
draft at once. It was finally arranged that he would resign from
Du Pont and i medi ately he would have an offer from U S. Rubber.
That's the way it went. He apparently had had a coupl e of
difficulties with Du Pont. | think he had been involved in an
accident, and was partly behind the eight ball down there. He
was glad to get out and also into a place where he coul d publish

GORTLER:  He didn't nmention the accident. He did say he had
difficulty with the dyes. He had becone allergic to the dyes.

MAYO That may well be the case, too. But, he wasn't on the
inside track with the managenent. This is another case where he
woul d l'i ked to have had an academ c of fer upon | eaving Chicago
but Kharasch couldn't produce it. | think that Kharasch never

pl aced one of his students in a first rate school.

Herb Brown was a Kharasch postdoc and went in through Wayne
Uni versity where Kharasch had a connection. Wlling got into
Colunbia on his owmn. | didn't get any offers at a tine when I
want ed them

QORTLER: That is interesting. That is a piece of information
that | guess was there but | just hadn't recognized it--the fact
t hat Kharasch had not placed anyone in a major university.

MAYO He just wouldn't play ball with the organic power
structure.

[ END OF TAPE 3, SIDE 5]

GORTLER. W&l ling finished his Ph.D. quickly.

MAYO He got out in the university mnimumtime of nine quarters
(2 1/ 4 years).

GORTLER: 1s there anything el se we may have forgotten?

MAYO  Not hi ng i nportant.

GORTLER: Thanks a lot. | really appreciate the tine we've
spent.

[ END OF TAPE 3, SIDE 6]
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