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ABSTRACT: Cheves WAl ling begins this interview by nmentioning
his famly, early education, and undergraduate days at
Harvard. He then discusses his graduate education at the
University of Chicago, stressing the nmajor review article on
t he peroxide effect that he and Frank Mayo wote in 1940.

Wal ling then describes the research that he undertook at

Du Pont, U. S. Rubber, and Lever Brothers. He enphasizes the
work that he did before 1950 at U. S. Rubber. Finally,

Wal ling elucidates his academ c career at Colunbia and the
University of Uah. Throughout the interview he reflects upon
t he enmergence and maturati on of physical organic chem stry.

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

t ext books about organic chem stry. Both his historical and
scientific research focus upon physical organic chem stry.

NOTE: The following table correlates the tapes of the Walling
interview with the pages of the transcript.

Tape 1, side 1.... ... . . .. .. pp. 1-11
side 2.. ... .. pp. 11-20
Tape 2, side 1..... ... . . . . . . .. pp. 20-27

side 2.. ... .. pp. 27-32
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| NTERVI EW Cheves Wl ling
| NTERVI EWWED BY: Leon Gortl er

PLACE: Mayf | ower Hot el
Washi ngton, D.C.

DATE: 12 Septenber 1979

GORTLER  This is Leon CGortler interview ng Cheves Walling at
the Mayfl ower Hotel in Washington, D.C., on Septenber 12,
1979. Professor Walling is currently Distinguished Professor
of Chem stry at the University of Uah and is al so Editor of
the Journal of the American Chem cal Society. | know that

you were born in Evanston, Illinois, in 1916 but | know al nost
not hi ng about your famly. Tell ne a little about your
famly. Do you have brothers and sisters?

WALLING | had a sister and two brothers. M two brothers
are now dead. | was the youngest of four children.

GORTLER  Coul d you give nme their nanmes?

WALLING W I | oughby Haskell Walling and WIIliam Engli sh
Walling Il were ny brothers. M sister's nane is Frederika
Chri stina Ross.

GORTLER  Would you tell me a little bit about your father's
educati on and what he did?

WALLING He graduated fromthe University of Chicago and then
briefly attended Harvard Law School. After returning to

Chi cago, he becane a banker and an active participant in civic
and philanthropic affairs.

GORTLER | think you'd best give ne his nane too.

WALLING W | oughby George Walling. His brother was WIIiam
English Walling, one of the prom nent early Socialists.

GORTLER  That's an interesting fact that won't be found
anywher e el se.

WALLING My uncle was quite well known. He wote a |ot.

GORTLER:  Are there any particular ways in which your father
i nfl uenced you?

WALLING Well certainly not by interesting ne in science.
There had been a good many doctors in the famly and | think
either he or ny nother would have been pleased if | had gone
into medicine. | never seriously contenplated doing that,



however .

My not her canme from South Carolina. Her father, who
had fought in the GCvil War and surrendered the Confederate
Caval ry at Appomattox, had beconme a judge in South Carolina.

GORTLER: A claimto fane. Your nother's nane?

WALLI NG Frederika Christina Haskell. | think I'mone of the
few chem sts in the profession who actually cane froma fairly
well-to-do famly.

GORTLER  Actually, that's not all that true. O the people
|"ve interviewed, a good nunber have cone fromfamlies who
could readily provide for their children's education. The
one's |I've talked to have gone to places |ike Harvard and the
better private school s.

WALLING They tend to cone fromfamlies who were on the way
up and believed in education.

GORTLER:  Yes. Your famly was relatively well educated and
you grew up in Evanston?

WALLING | grew up in Wnnetka, Illinois.

GORTLER  Can you renenber what it was like in Wnnetka? Tell
me about your schooling and about particularly influentia
t eachers.

WALLI NG W nnetka had very good public schools and |
attended one of themfor four years. |In the fifth grade,
however, | transferred to the North Shore Country Day School,
a very good col |l ege preparatory school, fromwhich I

gr aduat ed.

| was interested in science ever since | |earned how

to read, but I didn't think chem stry was an interesting
science until | learned how to make gunpowder in the fifth
grade. 1've stuck with chem stry ever since.

Al though I knew that | wanted to be a chem st very
early in life, | didn't get a very good science education
before | entered college. | had had a rather good
i ntroduction to astronony and things like that in elenmentary
school, but | never had any chem stry in high school. The
only real science course | took in high school was physics.
| read a ot and taught nyself chemstry. | also talked

nyself into the chem stry course at Harvard which required the
successful conpletion of a course in high school chemstry.

In fact, it only required that you knew how to bal ance
equat i ons.

GORTLER It's interesting that you managed to learn all of
that by yourself. Was there anyone at that |evel who fostered



your interest in science or in chem stry?

WALLING No one who really affected nme nuch. The staff at
school was synpathetic but didn't help nme nuch nore than that.

GORTLER  So because your famly had a secure financi al
position you didn't feel that you m ssed any experiences as a
result of being deprived. | assune that your famly expected
you to go to coll ege.

WALLI NG Yes.
GORTLER. Did you consider any institutions besides Harvard?
WALLING Not very seriously. One of nmy older brothers

matricul ated at Harvard but only lasted until mdyear. He
wasn't nmuch of a scholar. Mst of ny friends went East to

college. | renenber that seven out of about fourteen boys in
ny senior class went to Harvard. It was easy to do in those
days. |If you had four hundred dollars tuition and you did

satisfactorily on the Coll ege Boards, you got in.

GORTLER | suppose being a m dwesterner hel ped too. Can you
tell nme sonmething about |ife as an undergraduate at Harvard?
Al so, what year did you begin there?

WALLING 1933. | roonmed with one of my high schoo

cl assmates who also was a chemistry magjor. M adviser in ny
freshman year was Henry Bent, Sr., a physical chemst. |
remenber fascinating himby telling himthat | had arranged a
Model A Ford so that | could spray stannic chloride into the
exhaust pipe. Doing this nmakes an effective snoke screen. |
al ways had a nunber of extracurricul ar chem cal projects going
on. | persuaded Louis Fieser, who was then teaching the
one-senmester freshman general chem stry course for people who
had taken hi gh school chem stry, that | could take the course.

Later, | had himfor organic chemstry. He was a very
ef fective teacher because he made chem stry | ook interesting
and because he enjoyed it imensely. | inmagine you' ve heard

this from many other people.

GORTLER:  Yes, | have. This is a little bit premature, but |
noti ce that you published a couple of times around 1935 with a
fellow named C. Harold (Hap) Fisher.* Sonehow |I've m ssed him
i n |1 ooking through the catal ogue.

*C. Harold Fisher and Cheves T. Walling, "Reaction of Al pha-
Di hal o Acet ophenones with Al kali," Journal of the Anerican
Chem cal Society, 57 (1935): 1562-64. Al so, C Harold Fisher
and Cheves T. Walling, "Xylic Acids Cbtained in the Oxidation
of 5-Bronp-and 5-N tropseudocunene,” Journal of the Anerican
Chemi cal Society, 57 (1935): 1700-02.




WALLING At that tine he was an instructor at Harvard and in
charge of the undergraduate |ab. He had a Ph.D. degree from
I[1linois. He would | et sone of the better students in the
organi ¢ course do sonme i ndependent research rather than the
regul ar | aboratory. He took ne under his wing and let nme do
some work with him

GORTLER: | see. (Oobviously, he didn't stay on very |long at
Har var d.

WALLING No, he didn't. He's at the ACS neeting here in
Washi ngton, D.C. He went to the Departnent of Agriculture
where he had quite a successful career. He was in charge of
one of their laboratories for a long tine.

GORTLER:  \What about other courses at Harvard that m ght have
i nfl uenced you, either in or out of science?

WALLING Well, | was certainly taken by organic chem stry
very early. | did a lot of reading and thought E E
Sl osson's Creative Chem stry* to be a marvel ous book

GORTLER: That's interesting.
WALLING It cane out right after World Var 1.

GORTLER.  In the '20s, that's right. Paul Bartlett nentioned
t he sanme book

WALLING | read it as a kid and was very inpressed. By
readi ng Sl osson's book | | earned how to draw structura
formul as and therefore discovered that isoners existed because
there were nore than two ways of draw ng sonme of these things.
| al so read Eddi ngton and Jeans rather extensively when | was
in high school. At Harvard, E. P. Kohler discussed reaction
mechani sns whi |l e teaching the advanced organic course. |
found it a rather inspiring course.

GORTLER. How do you characterize Kohler?

WALLING He was a little crusty. | also did sone individua
research in that course, although |I never published any of ny
results. | worked with Max Tishler, the head of the

| aboratory in the course. Tishler was Hap Fisher's friend, so
| got to know Tishler quite well when I was a sophonore. Al

of these people had sone effect on ne. | guess Bartlett was a
graduat e student when | was an under graduate student.

*E. E. Slosson, Creative Chem stry (New York: The Century Co.,
1919).




GORTLER: He'd finished about 1930 and did not return until
about 1934. He was at M nnesota when you started at Harvard.

WALLING | guess | nmet himwhen he cane back to the staff. |
never got to know himwhile | was an undergraduate.

GORTLER. He was just fresh to the staff.

WALLING | found physical chem stry to be | ess rewarding,

al though it was sonething of a challenge to figure out. |
regarded quantitative analysis as a good test of whether | was
serious about chemstry. If | was willing to put up with
that...

GORTLER: Do you renenber who taught that class?

WALLING G P. Baxter.

GORTLER: Was Ki sti akowsky teachi ng physical chem stry?
WALLING Bent was teaching that. | took it as a junior.
GORTLER:  You weren't treated to Forbes then.

WALLING No. Those were the nmgjor courses one took. | also
took a course in industrial chemstry but | don't renenber the
nane of the old gentleman who taught that course.

GORTLER It was Ginnell Jones, | think.

WALLING It was rather interesting, especially the trips to
the pl ants.

GORTLER: Louis Hammett nentioned the sanme course. He took it
about twenty years before you had.

WALLING | took a biochem stry course. L. J. Henderson was
in charge of it, but there were several |ecturers.

GORTLER Do you renenber any of the textbooks that you used
during that period?

WALLING Yes. | used Conant's organic text* and Hammett's
Sol utions of Electrolytes** in qualitative analysis. Those
are the only ones that | can renenber.

*Janmes Bryant Conant, O ganic Chemstry;, a Brief Introductory
Course (New York: Macm || an Conpany, 1928).

**Louis Hammett, Solutions of Electrolytes (New York:
McG aw H || Book Conmpany, Inc., 1929).




GORTLER: You nentioned that Kohler's course was oriented a
[ittle toward nechani sns.

WALLING At least to the point of figuring out what the
i nternmedi ates were in chem cal reactions.

GORTLER 1'mtrying to devel op that because he apparently had
an influence on a nunber of people.

WALLING There was a good deal of stereochemistry init; a
| ot of discussion about questions like |,2 versus |,4
addition. Wiy do you observe one result in one case and the
ot her in another?

GORTLER:  You had decided to beconme a chem st rather early in
life. Wiat were your perceptions about being a chem st when
you were in college?

WALLING | hoped that | would be able to get a teaching
position but ny perceptions were rather fuzzy. A good many
people tried to discourage ne and told ne that chem sts did

anal yses in the back of large factories. | think that was
probably true about a good nmany of them | didn't really have
a very clear idea of what they did but I thought that if |
could find a way to do it, | would do it.

GORTLER:  You shouldn't feel enbarrassed about that. |

haven't talked to a person yet who really had a clear idea of
what it was |ike to be a chemst. Do you renenber any friends
from under graduate days who becane chem sts or went on to
graduat e school ?

WALLING | think Saul Cohen was the only classmate of m ne
who has gone on to a very notable career in chemstry. There
are ot her people |I've seen occasionally. Ned Riddle and

anot her fellow went to Rohmand Haas. | think they both went
tolllinois and got their Ph.D.'s. A fellow named Mrris
Zief, who is now with one of the inorganic conpani es,
publ i shed an interesting paper in CHEMIECH recentl|ly about
produci ng the extraordinarily pure reagents needed to make
optical glasses.* Not many of my classnmates went into

chem stry. There were a good many chem stry majors, like
there are now, who went into nedicine.

GORTLER.  When did you decide to go to graduate school ?

*Morris Zief and A. J. Barnard, Jr., "Re: H gh-Purity
Reagents and Their Uses," Chem cal Technol ogy, 3 (July,
1973): 440-44.




WALLING | always thought that if I did well enough in
college, | would go to graduate school. Cbviously, if | was
going to teach, | would need to go.

GORTLER.  How did you choose your graduate school ?

WALLING Well, ny father was a great pronoter of Chicago, so
I inquired around and found that Chicago had a perfectly good
graduate school. | also thought that it mght be nice to be
near home. After Harvard offered ne a fellowship, | called ny
father and asked, "Do you want to support ne at Chicago or
should I take the fellowship?" He said he'd be glad to
support me at Chicago.

GORTLER: That was very generous of your father.
WALLING It only cost three hundred doll ars.

GORTLER  Chi cago nmust have been a pretty exciting place for a
young chem st at that time. Can you tell ne sonething about
your experiences there?

WALLING Initially, I talked to Max Tishler who said that he
t hought that Kharasch was doing the nost interesting work
there. In the spring of ny senior year while hone on
vacation, | visited the chem stry departnent at Chicago and
tal ked to Kharasch. The procedure was pretty sinple in those
days. Al | did was to show up at registration, say that |
wanted to go to graduate school, bring ny diploma with nme, and
then pay ny tuition. | think at that point they wote to
Harvard to find out nore about ne.

GORTLER  You didn't have to apply for adm ssion in advance?

WALLING No, because | wasn't applying for a teaching

fell owship. So, Kharasch was sort of preselected for ne as
the nost likely person to work with. At that point he was
certainly the prom nent organic chem st there.

GORTLER  That seens to be a fairly comon occurrence for
students who go to graduate school. People advise themin
advance.

WALLING Well, Frank Westhei mer was there but he was just
starting. George Weland was there but he was nmuch nore
theoretical. Besides, he mght have been there for only a
year; he started about the sanme tine that | did.

GORTLER.  He'd just finished working with Pauling, | guess,
and so he was very theoretical.



WALLING If | renenber correctly, | took al nost no courses
for credit because Chicago had a very flexible system |
audi t ed Kharasch's courses, however, took thernodynam cs, took
Whel and' s course, and sat in on a good many ot hers.

GORTLER.  Who was teaching the therno course at that tinme?

WALLING T. F. Young. He used good old Thernodynam cs by
Lewi s and Randal | .*

GORTLER. Twenty years later | took a course with T. F.
Young--the | aboratory part, anyway. Do you renenber who was
chairman at Chicago at that tine?

WALLI NG  Schl essi nger, | guess.

GORTLER:  What was CGeorge Wel and teachi ng?

WALLING He was teaching a course in theoretical organic
chem stry and the application of resonance theory to organic.

He got a somewhat m xed reaction fromthe students, | think,
because he seened to offer an awful ot of ad hoc
expl anations. It was a very qualitative type of treatnent.

Essentially, he conbined Pauling and the British electronic
t heory of chem stry--noving el ectrons around.

GORTLER: Did you sit in on Westheinmer's course? Did he teach
a course at that particular tinme?

WALLING He taught a course in chem cal kinetics that | sat
inon. It was very good.

GORTLER | renenber his nmentioning an early course that he
taught where the students were very sharp. The group included
H C. Brown and you and a group of other people who nmade up a
real ly form dabl e audi ence.

WALLING H C. Brown was there at the sanme tinme that | was.
West hei ner accused ne of sleeping in his class. Actually,

t hat happened because we had class at three in the afternoon
and not because | didn't think it was very interesting.
(laughter)

GORTLER:  You took only two years to conplete your Ph.D. How
did you nmanage that?

*Glbert N Lewis and Merle Randall, Thernodynam cs and the
Free Energy of Chem cal Substances (New York: MG aw Hil
Book Company, Inc., 1923).




WALLING | was able to start doing research right away. |

al so worked two sumers. | passed the conprehensive exam na-
tions at the end of the first quarter. Since |I wasn't taking
many courses for credit, | spent my tinme doing research.

GORTLER: | see. Can you describe the tenor of the Kharasch
group? How was it run? Did you see Kharasch very often?

WALLI NG Kharasch al ways had a subordi nate who | ooked after
his research group. Frank Mayo filled the position at that
time. Most of our day-to-day dealings were with Frank Mayo
who becane a very good friend of mne. Kharasch did have

sem nars in the evening every other week or so. Students
woul d then nmake reports and di scuss things. Kharasch usually
attended the sem nars; otherw se, you only saw hi m when you
had done sonething inmportant or were in serious trouble. He
didn't have remarkably good students. There were a few good
ones, but nost of themwere nore or less filling in pieces of
projects that he laid out. Alnost all of the research at that
poi nt was on the peroxide effect--nostly with hydrogen

brom de, but also, in part, |ooking for other reactions that
did the sane thing. Each student |ooked at a different piece.

GORTLER. Did you have any feelings about Kharasch as a
chem st at that particular tinme? How did you feel about his
conpr ehensi on of the probl enms on which he was worki ng?

VWALLING Well, at that time | felt he knew nuch nore than |
did. Students tended to be afraid of him although | don't
think I was. Later on, | got to know himquite well

He knew what he was trying to establish. The
expl anati on of the peroxide effect in ternms of the brom ne
atom chain reactions was worked out about the tinme that | got
there. At least |I know it was published while | was there.
He and Frank and | were going to wite a review of the work.
Kharasch deci ded though that he didn't have the time to work
on it, so Frank and I wote it.* |'msure that Kharasch
| ooked it over to make sure that he agreed with it.

GORTLER:  Sonewhere | heard a runor that his name was on the
original review and that a referee objected to that. | don't
know why a referee woul d have object ed.

WALLING His nanme was going to be on the original review but
Frank said that Kharasch decided that he wanted to take it off
and just |eave our nanmes on it. That is the way the
manuscri pt was subm tted.

*F. R Mayo and C. Walling, "The Peroxide Effect in the
Addi ti on of Reagents to Unsaturated Conpounds and in
Rearrangenent Reactions,” Chem cal Reviews, 27 (1940):
351-412.
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GORTLER | see.

WALLING It didn't contradict his views, | don't think. W
may have put in sone things about which he may not have

t hought .

GORTLER  You started the review before you | eft Chicago.

WALLING | wote the first draft and Frank and | went over it
quite extensively before | left.

GORTLER  That was quite an undertaking for a student who had
been a graduate student for only two years.

WALLING The literature wasn't as extensive in those days
GORTLER  Janes Seni or was acknow edged in that paper.

WALLI NG Yes, probably for his discussions with Frank
Whel and was acknowl edged in it too.

GORTLER: He | ooked it over as well?

WALLING Yes. He, Frank, and | used to eat |unch together
occasionally. | think the nost inportant new idea in that
review was the attenpt to show why you observed these
reactions with hydrogen brom de but not with the other hal ogen

acids on account of the energetics. | think that was ny
contribution, and a rather major one at that, which was
undoubtedly stinmulated by ny discussions with Weland. It
m ght have been his idea too, | don't know

GORTLER Wl |, that was obviously an inportant idea because
it has now entered the undergraduate textbooks.

WALLI NG The nunbers have changed a little bit but it still
hol ds toget her.

GORTLER It only took about twenty-five years to get into the
undergraduate texts. Was Julius Stieglitz around at that
time?

WALLING No, he died before | got there

GORTLER: Did you have any feeling at that tine that there was
a conscious effort to build a physical organic group at

Chi cago? Soneone was col lecting a group of essentially
physical organic chem sts. | know that Kharasch had recruited
Frank Westheimer. | don't know who brought in Weland. Mayo
was an instructor even though he was Kharasch's |ieutenant.
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WALLING | wouldn't have known about it if there had been.
Ei t her Frank Westheimer or Frank Mayo m ght know nore about
that. Actually, Kharasch was al ways sonething of a | one wol f.
I n subsequent years he was one of these large trees in the
shade of which other things don't grow very well.

GORTLER:  Yes. | think I heard that before. | was an under-
graduate at Chicago and he died shortly after | got there, but
| had that sane inpression froma nunber of people.

WALLING |I'msure that he had strong i deas about how the
depart ment should be run, but | don't know what they were.

GORTLER: Had H C. Brown also worked with Kharasch?

WALLI NG He worked as a post-doc for Kharasch for a year or
So. He took his degree with Schl essinger.

GORTLER:  Then during the war he stayed on for a while with
Schl essi nger.

WALLING Yes. He has witten extensively on this.

GORTLER. | know. | haven't gotten to that but I will. You
nmentioned the Kharasch seninars and | wondered what the
climate was |i ke as far as chem cal comuni cati on went. Wat
other sem nars did you attend? To whomdid you tal k about
chem stry?

WALLING There were no other formal ones. | only renenber

hearing Pauling when he cane and gave sone |ectures. That's
about the only event outside of Kharasch's group that | can

r emenber.

GORTLER: To whom were you tal king? Frank Mayo, obviously.
Were there other people with whom you di scussed chem stry?

WALLING Not a great deal. One of the nore able people in
the group was a fellow naned Ernie May. He went back to
Newark to work for the famly concern, a dye conpany. | saw
hi m once about twenty years ago. | have no idea what happened
to himsubsequently. There weren't many ot hers who overl apped
with ne.

GORTLER.  You were obviously readi ng papers on free radica
chem stry at that tinme. Do you renenber whose papers you were
readi ng aside fromthose that you quoted in the Reviews
article? Wio did you think were the nost influential

chem sts?

WALLING | probably cited everything | read in the article.
| went abroad after my senior year in college and renenber



bei ng advi sed that | should get a copy of Hickel's two-vol une
book on theoretical organic chemstry.* | bought it in
Hei del berg, took it honme with nme, and tried to read it in
German for a long tine. There was a book by Hi ckinbottom on
organi ¢ synthesis that would tell one how to nake everything
out of anything and that one was advised to read and al nost
commt to nmenory.** G Ilnman's two-vol ume work was anot her
I nportant book.*** | didn't read nmuch theoretical. | was
nostly reading organic. There was a very sensible feeling
that one really needed to know an enornous nunber of facts
about organic chem stry before he coul d begin thinking about
theory. This view contrasts with the present approach.
Having listened to George Wheland | was briefly
taken with the idea that maybe quantum nechani cs was the

solution to organic chemstry. So, | sat in on courses on
atom c and nol ecul ar spectra. | also took a couple of math
courses but decided at that point that doing that was too
difficult. 1t was quicker to do experinments. Periodically,

the mat hemati cs senti ment surfaces and becones fashi onabl e.

GORTLER: | think we're back into that cycle right now

WALLING Very nuch so. Conputers are a great help. In those

days cal cul ati ons were inpossibly tedious.

GORTLER At that tine, Westheimer told nme about the |engthy
cal cul ations he did for the Kirkwood paper.

WALLING Yes, | was going to nention that. Here's sonething
that is just a trivial exercise right now but at that tine it
took a long tinme to do.

GORTLER: From your Reviews article |I got the inpression that
there was a great deal of interest in that abnormal addition
problem and that people |ike Lucas, Young, Wnstein,

Urusi bara, Takebayasi, Sherman, Quinby, and Sutherl and had

al so worked on it. Was there conpetition within the Kharasch
group?

*Wal t er Hickel, Theoretische G undl agen der O gani schen
Chem e (Lei pzig: Akadem sche Verl agsgesel |l schaft, 1931).

**WJ. Hi ckinbottom Reactions of Organi c Conpounds (New York:

Longmans, Green & Co., 1936).

***Henry Gl man, ed., Oganic Chem stry, an Advanced Treati se

(New York: John Wley & Sons, 1943).

12



WALLING Well, there certainly was on the part of Kharasch.

GORTLER: | had the feeling that he was conbative.

WALLING Yes, he was. | read the papers, of course, and |
was aware of the whole history. | wote a summary of the
papers. It was published in ny thesis. | renmenber Frank

telling nme that Kharasch m ght want to change ny introductions
to the papers a little bit to make sure that they were
consistent with his viewpoint. | figured that was his

privil ege.

GORTLER. Do you renenber his doing so?
WALLING Well, it was just a matter of enphasis. Some of his

early ideas turned out not to be very realistic and he didn't
want these reviewed in too nmuch detail

GORTLER: | see. \Wen you graduated, what kind of chem st did
you feel you were? Could you have categorized yourself?
WALLING Well, I'msure | thought of nyself as an organic
chemst. Had | been free to do whatever | wanted to do in
chem stry, I'"mnot quite sure what | woul d have done.

didn't need to make up my m nd.
GORTLER  Sonehow you' ve inplied that you were directed.

WALLING Well, there weren't very many jobs. The only good
academ c job for which | applied and for which I was
recomended was a position up in Rochester. | was interviewed
there. It turned out that the two prine contenders for the
job were nyself and Ted Cairns. They decided to take Cairns.

| was offered a job with the Du Pont Conpany. That was the

only other job offer | got. | went to Du Pont and he went to
Rochester. A little bit later, we swi tched between industry
and teaching. | don't renmenber how | ong he stayed at

Rochester or what led himto go back to Du Pont.

GORTLER. So you went to Du Pont because there was a job
t here?

VWALLI NG Yes.
GORTLER: VWhere are the Jackson Labs?

VWALLING I n Deepwater, New Jersey. | went to the Chanber
Wirrks, the big dye works across from WI mngton. | guess that
was one of the biggest Du Pont plants. That's where they

| ocated all of their dye industry and nost of their synthetic
organi ¢ chem stry work.

13



GORTLER Do you renenber your starting salary?
WALLING Yes. Two thousand and seven hundred doll ars.
GORTLER:  Everyone renenbers his starting sal ary.

WALLING That was quite a |lot of noney at that tine.

GORTLER  1'msure it was. What kinds of things did you do
t here?
WALLING Well, | started working on azo dyes. | synthesized

new ones and tested them although | renmenber being a little
conscious that | wasn't quite sure of their conposition. |
was making netallized azo dyes which are chelates, nostly
chrom um conpl exes, but also other transition netals. Nobody
ever really bothered to analyze them they just |ooked at the
colors. | knew that one of the nost inportant properties of a
dye is its light fastness and that no one had nade any effort
to find out why sone dyes were fast and others weren't, except
by | ooking for a structural correlation. It was absolutely
enpirical. | did that for about a year and then got
sensitized to the azo dye internediates. | was therefore
switched to sonmething else. | think |I synthesized sone of

t he pol ychl orodi oxi ns accidentally. It was well known in

t hose days that some people got sensitized to these things.

If they did, they were assigned to work on other things.

GORTLER | noticed that there was a gap of four years in your
publication record. | assunme it has to do with the tine you
spent at Du Pont.

WALLING Yes. | got a few patents at that tinme for dyes
oil additives, and gasoline additives.

GORTLER  You were married in 1940. Can you tell ne your
wi fe's nane, how you net her, and a little bit about her
i nfl uence on your career?

WALLING Her nane is Jane Ann Wlson. | net her in Wnnetka
She had gone to Vassar and graduated the sane year that | did.
Her parents died and she took care of her younger brother and
sister in Wnnetka. W were tentatively engaged, | guess,
when | went to work. In those days you nade sure that you had
a job before you got married. After working for a year |
denonstrated that | could hold a job. Marrying Jane then
becane socially acceptable. She doesn't have any chem ca
background at all, not being inclined in that direction.

GORTLER  Later on, you nmay want to say sonething about any
i nfluence that she's had on your career. 1'll ask you about

14
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your children later, if that is all right with you.

Before | get to your switching jobs, let ne ask you
about your inpressions about the state of organic chem stry
and of physical organic chem stry at that particular point.

WALLING Well, organic chem stry was largely an enpirical art
at that tinme. | rather enjoyed working in the |aboratory and

havi ng reactions occur and getting a product. | found this to
be very interesting because | wondered why things behaved the

way that they did. There was a little discussion about this

in Fieser's courses. | think orientation in aromatic
substitution was probably one of the first things people began
totry to interpret. | was still pretty enpirical at that
point; | just |earned the rules.

GORTLER:  Even t hough Ingold and Robi nson had had sone pretty
t hor ough di scussi ons about that in the 1920s and early
1930s.

WALLING If | renmenber correctly Kohler had required that we
read two relevant articles and a review article by a fell ow at
Du Pont who had di scovered nyl on

GORTLER  So, from your perspective physical organic chemstry
wasn't making inroads in 1940 even though you had been in a
departnment in Chicago that was oriented in that direction

WALLING It was beginning to do so. During ny Ph.D. ora

def ense Frank Westhei mer asked nme to di scuss sonething that |

had read and found interesting and that was outside of ny

thesis research. | talked about Ingold s work on Sy and

S\2 reactions. W were encouraged to read these things and they
were discussed a little bit. It was a |ucky choice.

GORTLER If you were going to run an international synposium
i n physical organic chem stry in 1940, whom woul d you have
I nvited?

WALLING Certainly Ingold and Hammett. Hammett's book had
been published by then or was about to be published.* ['lI

have anot her comment on that in a mnute. | guess that Calvin
was consi dered active as were Lucas and Kharasch. | suppose

t hat Huckel was a pl ausi bl e person, as was Whel and. Those
were the major ones. Incidentally, about 1937 when | joined

ACS and subscribed to the JACS, the first article | renmenber

*Louis P. Hammett, Physical O ganic Chem stry (New YorKk:
MG aw H || Book Company, Inc., 1940).




reading with interest and enthusiasmwas Louis Hammett's paper
on the sigma-rho relationship.* Even at that point |
recogni zed it as being interesting.

GORTLER  You said that you had a comment about Hamrett.

WALLING That's what | was going to say. | later heard Frank
West heiner tal k about it. He had just worked with Hammett.

GORTLER  What brought about the switch to U S. Rubber?

WALLING | didn't think that I was advanci ng qui ckly enough
at Du Pont. Frank Mayo had gone to U S. Rubber where they
were starting a fundanental research programin pol yner

chem stry underlying their work on synthetic rubber.
Essentially, he recruited ne, although he had to keep it
slightly under waps. |In those days there were rather firm
non- hiri ng agreenents between major conpanies. | had to
resign fromDu Pont before | could have any open negoti ations
with U S. Rubber.

GORTLER. Do you know anyt hi ng about Mayo's | eaving Chi cago?

WALLING | think that he left, in part, because the salary
scal e at Chicago was not very high. By contrast, U S. Rubber
| ooked like a really good opportunity. Also he could not
expect to get very far at Chicago because he was always in the
shadow of Kharasch

GORTLER:  Particularly if he was Kharasch's |ieutenant. You
noved during wartinme, around 1942.

WALLI NG  January, 1943.

GORTLER:  Tell me sonething about U S. Rubber and how the
groups were set up

WALLING They had essentially decided to set up groups to do
fundanental research both to support their ongoing program and
to prepare thenselves to be wherever they wanted to be when

t he war ended.

GORTLER Was R T. Arnstrong involved? You nentioned him

*Louis P. Hammett, "Effect of Structure upon the Reaction of
Organi ¢ Conmpounds. Benzene Derivatives," Journal of the
Anmerican Chem cal Society, 59 (1937): 96-103.
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WALLING G bbons was director of research and a strong
supporter of this policy. Hubert Jordan and Arnstrong al so
believed init. They set up a physical chem cal group and an
organi ¢ group. Frank headed the organic group and Ros Ewart
headed the physical group. It turned out to be a marvel ous
time because the work was just at the point where the
principles were around if anyone could see how to apply them
By the tinme | got there Frank had al ready worked out the

mat hemati cal theory of copolynerization and the nmat hemati ca
theory of chain transfer. He had al so accunul ated data
showi ng that they worked. This turned out to be a very
exciting and productive period for a few years. The conpany
wasn't very good at doing anything with its research, so after
a while they lost interest and this program fol ded.

GORTLER:  But you kept working there for six or seven years.

WALLING | went there in the beginning of '"43 and | left in
"49. | took a | eave of absence in order to work for the
government for six nonths during the war.

GORTLER:  You published with a nunber of people during that
period. They include Frank Mayo, Enorene Briggs, and Fred
Lewis. Tell me alittle bit about them

WALLING Fred Lewis was a very conpetent fellow who had a
master's degree fromlllinois. He was a very good
experimentalist and was full of ideas. He did the first good
experimental work on the copol ynerization problem Lews
contributed a great deal to the program He got hinself a
Ph.D., although he didn't need one, by working nights. He
ended up in the silicone division of GE. | think that he's
retired now

GORTLER.  Did he nove to G E. when Frank Mayo di d?

VWALLING | left first and then he left and then Frank |eft.
Two ot her very conpetent people left. They were Ed Hart and
Max Mat heson who were successively the directors of part of
the radiation lab at Argonne. Ros Ewart and a fell ow naned
Smth who worked with himstayed with the conpany until they
retired. They did very inportant work on the theory of
emul si on polynerization. There was a very good group there
for a while.

GORTLER  Yes, it sounds like it was a strong group. Who was
K. W Doak?

WALLI NG He was another new Ph.D. who arrived about the tine
that 1 was there. He left and worked in a couple of
i ndustrial jobs. [I'mnot sure where he i s now



GORTLER: The only reason | ask is because | didn't see himas
a coaut hor on any of your papers. Yet, in the

copol ymeri zation review, you nmentioned himalong with Fred
Lewis and I assune that he nmust have contri but ed.

VWALLI NG He didn't work with ne. He wor ked for Frank and
publ i shed sone things with him

GORTLER. Who was Enorene Briggs? Her name appeared on
several papers.

WALLING Yes. She just had a bachelor's degree. She nmarried
and eventually went to Al aska with her husband.

GORTLER.  There was at | east one other wonman who publi shed,
Kat herine Wol fstirn.

WALLING | think that she was the one woman in the group with
a Ph.D. degree. | think that she becane the head of the
chem cal library. | don't know what she finally did.

GORTLER  All of the other wonmen were mainly technicians?
WALLI NG Yes.

GORTLER  You told nme that you did a paper with Enorene Briggs
that the JACS published. It appeared after the one on
peroxi de and was a mat hemati cal anal ysis of copol ynmerization
in a systemcontaining nore than two nononers. *

WALLING She did the experimental work. | did the anal yses
and the mat hemati cs.

GORTLER: Did that paper have sone practical value or did

you feel that it was significant only because it was an
extensi on of the mathematical analysis that was al ready being
used?

WALLING | think that it has been used in technology. It

was a further confirmation that the schene worked, that you
were able to extend it to the nmulti-conponent systens. It was
as much a tour de force as it was inportant. It was ny first
venture into matrix al gebra.

*C. Wlling and E©. R Briggs, "Copolynerization. II1.
Systenms Contai ning More Than Two Mononers," Journal of the
Anmerican Chem cal Society, 67 (1945): 1774-78.
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GORTLER:  You were a technical aide in the Ofice of
Scientific Research and Devel opment from'45 to '46. How did
t hat happen and what did it involve?

WALLING | guess that ny wife had an effect on ny working
there. She went down to Washington to visit sonme friends and
ran into an old friend of hers whose husband was the head of
the | egal departnment of OSRD. | guess he told her that they
were | ooking for people. That's how | got that job.

GORTLER  What did you do down there?

WALLING | worked for the group that was devel opi ng new anti -
mal ari al drugs. | coordinated the office, keeping track of
activities and visiting the contracts that they had. It was a

val uabl e experience because | met a |l ot of people around the
country and visited many | aboratories.

GORTLER: This occurred either close to the end of the war or
after it had ended.

WALLING The war was still going on when | started at the
OSRD and | stayed to the end of that cal endar year. | would
say that the nost inportant thing I got out of nmy stay at OSRD
was the opportunity to travel. Speed Marvel was a mgj or
figure in this enterprise and he advised nme to visit all of
the contracts. | renenber that it seenmed as if the war were
just about to end and that mnmy boss had gone to Peru because he
wanted to see sonething. | wote nyself travel orders so that
| could visit all of the contracts before the war ended. It
did end as | was going through Hagerstown, Maryland. M boss
was away and I didn't see any reason to cancel ny trip. So, |
finished nmy tour.

GORTLER: Were there any significant changes in the organic
communi ty or the physical organic community after the war?

WALLING There certainly was nuch nore interest in reaction
mechani sns. A certain anount of work had been done on this
topic during the war. People hadn't had rmuch opportunity to
get together, however, so after the war everybody was
congregating and exchangi ng i deas about everything about which
they had thought during the war. There was really quite a
backl og of stuff to think about and tal k about and do. There
was an at nosphere of excitenent. Additionally, there were a
| ot nore peopl e who had been trained as physical organic

chem sts. Sonme had been trained during the war and a new
bunch were com ng out of the graduate schools after the war.
Many of these chem sts had been working with Wnstein and
Bartlett and people who were getting the show on the road.

To ne, one of the nost interesting things occurred in
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"47 when | went to a neeting of the Faraday Society.

There, | heard that the British had been doing a | ot of
Interesting work in free radical chem stry, auto-oxidation,
and things of this sort. | |learned all about these endeavors

at that tine.

GORTLER  That's a totally new view of how physical organic
chem stry spread so fast after the war. Wat about the

i ndustrial attitude toward physical organic chem sts before
and after the war? | think that you indicated its status
before the war.

WALLING Before the war there were very few places in

i ndustry that had any interest in physical organic chem stry.
The work being done in nost of Du Pont was certainly nore
classical. Roger Adans and Speed Marvel were the big
suppliers of chem sts to Du Pont--and they had a nore nearly
cl assical organic outlook. W've always had the situation
that a few | aboratories around the country did inportant
fundanmental work in industry. One conpany did it for a while
and then another did. Du Pont was rather late in getting into
t he physical organi c approach to organic chem stry. Frank
Mayo went to General Electric where there was favorable
sentinment for that sort of thing. Physical organic chem stry
spread rather slowy in industry as conpani es began hiring
peopl e who had been trained to do physical organic chem stry.

GORTLER | was shocked to learn that the work that you had
done on copol ynerization had conme out of U S. Rubber. |
didn't think anything |like that could ever conme out of

i ndustry. Do you think that industrial outfits began to | ook
for physical organic chem sts after the war?

WALLING Yes. One could persuade his enpl oyer that he m ght
be able to make the process run better if he understood why it
wor ked. There's always been a m xture of enpirical and

t heoreti cal .

GORTLER. Do you think that what they had observed during the
war had any influence on their attitudes?

WALLING It certainly did in the polyner based industries
|"msure that the oil conpanies did a good deal of this too
because catal ytic cracking was their major technical

devel opnent during the war years and the carboniumion basis
of this was recogni zed very early.

GORTLER: When | spoke to you on the phone about the Organic
Reacti ons Mechani sns Conference of 1946, you told nme that you
were there. Can you renenber nmuch about the conference,
especially about its origins? You ve already told ne about
some of the people who attended it.
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WALLING Charlie Price and Paul Bartlett had a hand in
setting it up. Wiueland was there. | don't know who el se was.
Wnstein was there, | think

GORTLER: Yes. He gave a talk. Hammett gave a talk. In
fact, H C Brown gave a talk.

WALLING On steric effects.

GORTLER That's right. He called it "Non-Cl assical Steric
Effects.” Do you renenber anything el se about the conference?
| realize that it was a long tine ago.

WALLING Not really, except that | felt that it was a good
meeti ng.

GORTLER:  The next paper that you recommended that | read is

the one that you wote with Briggs, Wlfstirn and Mayo, "The

Effect of neta and para Substitution on the Reactivity of the
Styrene Double Bond."* Could you give ne its background and

what you felt was its significance?

WALLING Well, it was the first time anyone tried to apply
the Harmmett Equation to a radical reaction. Wat |ooked Iike
a polar effect on free radical reactions had cone out of the
very first paper done by Mayo and Lewi s on copol ynmeri zati on.
We' d been gathering data on how this worked. | wanted to see
if I could isolate the phenonenon better by going to the
substituted styrenes in the sane way that one does in polar
reactions. The latter is done by noving the groups away from
the reaction site.

GORTLER:  The topic of polar effects on free radical reactions
is sonething that's always fascinated ne. | don't know if
anyone's ever totally explained it yet, aside fromtheir being
a partial polar influence. One can draw structures with
partial carboniumion character.

WALLING Yes. Attenpts to treat it nore quantitatively have
not been awfully successful. But the principle is there.
There are several ways of looking at it that |lead to much the
same concl usi on.

GORTLER:  Yes. | know Bartlett did the sane thing with
peresters and found exactly the sanme thing. The question
still remains, what is it?

*Cheves Walling, Enorene R Briggs, Katherine B. Wlfstirn, and
Frank R Mayo, "Copol ynerization. X. The Effect of meta- and
para- Substitution on the Reactivity of the Styrene Doubl e Bond,"
Journal of the Anerican Chem cal Society, 70 (1948): 1537-42.
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WALLING Paul Bartlett and I were in close comuni cation on
t hat subject ever since we both started working on it.

GORTLER:  The next paper was, "Copol ymerization by Non-Radi cal
Mechani sns. "* That paper contained a di scussion of the

di fferent substances produced fromradi cal and carboni umion
pol yneri zation. You suggested that it m ght be a tool for

det er mi ni ng nmechani sns of pol yneri zati on using different

cat al ysts.

WALLING It works very nicely.
GORTLER: |t does. Has it been used?

WALLING Yes. There's alnost nothing you can do to alter the
reactivity in the radical reactions. You may be able to alter
them sonewhat in the ionic reactions because these things are
at best, ion pairs, and sonetines they're rather coval ent.
Still, it has been a very useful tool, helping to elucidate
what nmechanismis invol ved.

GORTLER: The next paper, "The Acid Strength of Surfaces," was
from Lever Brothers.**

WALLING Well, actually I think |I probably did the work with
U S. Rubber although | was then with Lever Bros. | think it
was a little hobby that | did in nmy spare tine.

GORTLER: It was a nice little paper. It was another attenpt
to quantify or sem -quantify sone kind of chem cal fact.

WALLI NG This approach has been used very extensively since
then by petrol eum people to characterize catal ysts.

GORTLER: | take it that their neasurenents are a bit npre
quantitative now.

WALLING Yes. It's hard to nake themreally quantitative
Acid catalysts basically have two properties. One is
stoichiometric, that is, how many acid sites are there. The
second tells how strong they are. You have a little trouble
deci di ng whet her these things are acting as Bro/nsted acids or
as Lewis acids. | never got involved with that.

*Cheves Walling, "The Acid Strength of Surfaces,"”
Journal of the Anerican Chem cal Society, 72 (1950): 48-51

**Cheves Walling, Enorene R Briggs, WIIliam Cumm ngs, and Frank
R Mayo, "Copol ynerization. XIV. Copolynerization by Non-radical
Mechani sns, " Journal of the American Chem cal Society, 72 (1950):
1164- 68.




GORTLER  Finally, the Chem Reviews article* on

copol yneri zati on that you and Frank Mayo wote was anot her
nmonunental effort. \Wat pronpted the two of you to wite that
one?

WALLING Well, we were asked to wite it and | guess we both
thought it was a good idea. The inportant thing is that

besi des putting it all together in one place, it was the first
real attenpt to show how these things applied to other radica
reactions.

GORTLER Did the editors of Chem Revi ews suggest that you
wite it? You said that you were asked to wite it.

WALLING | think that they asked us to wite it, although I
don't really remenber. Maybe Frank and | thought it up; I'm
not sure.

GORTLER: Did you again prepare the first draft?

WALLING Well, we worked on different pieces of it. Frank's
a very careful witer, very neticulous. He liked to nake sure
that we wote everything just right, so we spent nuch of the
ti me arguing.

GORTLER. A good deal of it cane out of the work that you had
been doing. Did this give you any incentive to do the 1957
book?** Did it give you a running start on it or have any
effect on it? Had you begun to think about a book?

WALLING Well, | guess that | had a | ot nore practice doing
witing by then. Witing got easier.

GORTLER.  When did you start on the '57 book?

WALLING It took about three years to wite. | think
started witing in the sumrer of 1954,

GORTLER. So you were already at Colunbia at that tine.

VWALLI NG  Yes.

GORTLER | talked to Charlie Price in the Spring of 1979 and
he, at one point, nentioned his Qe schene. He said that you

were never a big fan of that schene. Wile reading the papers
that you wote, and your book, | noticed that you al ways gave

*Frank R Mayo and Cheves V&l ling, "Copolynerization,"
Chem cal Reviews, 46 (1950): 191-287.

**Cheves Walling, Free Radicals in Solution, (New York: John
Wley & Sons, 1957).
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it some praise. Nonetheless, he said that you were a
detractor. He nentioned that this had been so because you had
t hought of the Qe schene at sone earlier tinme but had
abandoned the idea. You had thought that there was no
feasible way to determne an initial Qe.

WALLING It took me sone time to convince himthat he had to
make two arbitrary choices before he could start building the
scal e.

GORTLER | guess that he knew that, but sonehow he managed to
make the arbitrary choices.

WALLING And he nade pl ausible arbitrary choi ces.

GORTLER: | guess that one of your criticisns was that it
wasn't an absolute; it was a relative thing.

WALLING There are sone deviations fromit. | just
thought it was rather qualitative. It's an awfully sinple

nodel from ny vi ewpoi nt.

GORTLER:  You left U S. Rubber in 1949. You already told ne
that a couple of other people were | eaving about the sane
time. Were there any particular reasons for that?

WALLING U. S. Rubber was dimnishing its support of its basic

research. Additionally, | didn't very nmuch like the new
research director. | thought, therefore, that I would |like
to change positions.

| inquired about teaching jobs. | had been teaching

a night course for a couple of years at Brooklyn Poly. Lever
Brot hers approached ne, however, and offered me a very |arge
salary. They probably got ny nane from Morris Kharasch.

GORTLER.  They made an offer that you couldn't refuse.

WALLING Since | was restive where | was, | figured that if |
were going to be an industrial chem st | mght as well be an

i ndustrial chem st with a little nore power and a little nore
noney. Although | didn't do much science when | was at Lever
Brothers, | found it quite an interesting experience and |

| earned quite a | ot about chem cal technology. | don't regret
havi ng spent sone tinme there at all.

GORTLER: This was in Canbridge. What was Lever Brothers
i nterested in?

WALLING | was essentially in charge of their organic
research. We were working nostly on new synthetic detergents
and forrmulations. Lever Brothers was also in the hair wave
busi ness, so we devel oped an odorl ess hair wavi ng agent.
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Reduced hair snells a little bit anyhow, so our product didn't
entirely work. | essentially worked on the devel opnent of new
products and processes. | published three papers while there.

GORTLER: Can you tell me a little bit about your nove to
Columbia? | think that you were recruited by Hammett?

VWALLI NG Yes.

GORTLER: How did that cone about?

WALLING | was fortunate. | think that | tried to apply his
equations to radical reactions and that convinced himthat I
was a profound thinker. | guess that | first net himin 1946
at the Mechani snms Conference. | may have nmet him before, but
I"'mnot sure. | talked to himabout an acadenmi c job before |
went to Lever Brothers, so he knew that | was interested.
After sonme vacanci es developed, | think, in all honesty, that
he offered a job to Jack Roberts who declined the offer.
Hammett then offered the job to ne. |In fact, | knowthat. |

al ways felt that Jack's wife, who wanted to go back to
California, did ne a really good turn.

GORTLER: Roberts was at MT at that tine?
WALLI NG  Yes.

GORTLER:  You renai ned sufficiently interested about an
academ c position even though two or three years had el apsed
after your discussion with Hammett. You therefore made the
change. Louis Hamrett was chairman at that tinme?

WALLI NG Ri ght .

GORTLER: Tell ne alittle bit about the rest of the staff at
Col unbi a.

WALLING A gap had just developed in organic chem stry
because Bill Doering, Dave Curtin, and [Robert] Elderfield
had | eft. Charlie Dawson and a young instructor named

[ Harol d] Conroy were the only organic chem sts on the staff
at that tinme. Very shortly afterwards Col unbia recruited
anot her young man, Leighton McCoy. At the sane tine that
they offered ne a position, they also offered one to G|
Stork. He didn't actually join the faculty until the mddle
of the next year. The next organic chem st they hired was
Ron Breslow. At that point everything was fine.

GORTLER | don't know if Hammett was still chairnman when
Bresl ow was hired. Hamrett told ne sonething about the extra
noney that they used to pay Breslow during his first year at
Col unbi a as a research instructor.



WALLING Yes. | guess his title was instructor. He wasn't
on the regular university budget. They got ten thousand
dollars a year fromDu Pont. So, by paying himhalf of that
we were able to get himto cone. Five thousand dollars was
about the starting salary at that tine.

GORTLER: Best bargain they got in a long tine.

WALLING Five thousand dollars was a darn good sal ary at that

time. 1 went to Colunbia as a full professor at nine thousand
dol I ars.
GORTLER It nust have been a conedown from your salary at

Lever Brothers.

WALLING | was getting twelve thousand and five hundred
dol l ars at Lever Brothers.

GORTLER:  Oh. | figured that you were in the fifty thousand
dol I ar bracket.

WALLING No. That twelve thousand and five hundred dollars
was a |lot of noney. Very few people in industry were getting
doubl e the starting salaries in academ a.

GORTLER R ght.

WALLING At that time, the industrial starting salary was
about six thousand doll ars.

GORTLER:  You did sone work with George Fraenkel

WALLING He cane to Col unbia about the sanme tinme that | did
It may have been the previous year. He was working on ESR
We did a couple of short cooperative projects together.*

GORTLER. That was really a very early entrance of an organic
chem st into that area.

WALLING Yes. He had one of the first really sensitive
machi nes. You had to build your own nmachine in those days.
wanted to see the radicals in a gelled polynmer system and it
turned out that | could see thempretty well.

GORTLER  How did you start building a research group? How
did you go about choosing the graduate students?

*Cheves Wal ling, Jack M Hirshon, and George K. Fraenkel,
"Detection of Polynerization Radicals by Paramagnetic
Resonance, " Journal of the American Chem cal Society, 76
(1954): 3606.
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WALLING | took the students |I could get, of course

GORTLER Did they conme around and see each of the
I nstructors?

WALLING Yes. | got alittle noney to hire a post-doc to get
nyself started. | got a Chinese student naned [ Yu-wei] Chang
who was a very careful experinentalist. He eventually took a
job with Du Pont. | got the first student, Shelly Buckler,

rather pronptly because he was ready to start research. He
is now well up in the Polaroid Corporation. After that,
just slowy accunul ated them

GORTLER. Woul d you care to conpare graduate students from
that day with graduate students of today?

WALLING Well, as nmany ot her people have said, | think that
students probably expected to work harder in the late '50s
than in nore recent tinmes. Students recruited at Col unbi a
tended to be very hard working. They cane nostly fromthe
northeast, fromfamlies on the way up. Many canme fromthe
New York Jewi sh community. | don't know if they were any
smarter than they are now.

GORTLER:  You were chairman at Colunbia from.

WALLING '63 to '66 | guess. Colunbia' s chem stry departnent
has a rotating chai rmanshi p.

GORTLER: Was there anything that you felt characterized your
chai rmanshi p? Any hi gh points?

WALLING Wt won sone and we lost sone. | lost Harry Gay and
Martin Karplus but | hired Nick Turro and George Flynn. They
did pretty well.

GORTLER. Did you have any particul ar phil osophy about | eading
the chem stry departnment at that tinme?

WALLING That was the period during which we were approaching
t he peak of the boom of government support. | used to tell ny
col l eagues that it was a good idea to continue to be nice to

i ndustrial visitors because at sone tinme in the future they

m ght not be so eager to recruit students. Governnment support
wasn't going to expand forever.

GORTLER  You did sonme consulting after you entered academ a
WALLING |'ve done quite a lot.

GORTLER.  For whom did you consult?



WALLING | consulted for Lever Brothers and for Cel anese for
along tinmne. At one time or another | also consulted for

Uni on Car bi de, Chevron, Sun Q| Conpany, and two or three

ot her conpani es.

GORTLER  Did you think that that had any influence on your
academ c research? Did it support any of it?

WALLING Sonetinmes | got very small pieces of support out of

it, but never very much. | don't know that | ever did nmuch of
any research at the university that was really closely
connected with nmy consulting. |I'msorry that industry isn't

maki ng as nmuch use of consultants as previously. They always
worry that there isn't enough nutual understandi ng between the
academ c world and industry. Enploying consultants, however,
is one of the cheapest and easiest ways to give people sone

| deas of what the problens are and of doi ng sonet hi ng about

it.

GORTLER:  So you think they're cutting back on it?

WALLING Well, they certainly did cut back on it enornously
inthe early "70s. |I'mnot quite sure whether they've cone
back part of the way or not.

GORTLER  Let's consider now your nove to Utah. You conment a
little bit about it in the various journals that asked you
about it.

WALLING Well, | wanted a change. | got tired of thinking
about spending the rest of ny life commuting into New York
fromMontclair, New Jersey. M wife didn't want to nove
nearer to New York. Doing that didn't appeal very much to ne
either. The troubles at Colunbia didn't inprove ny norale
although | felt the chem stry departnent behaved quite

sensi bly.

GORTLER. These were the days of student protests in the |ate
' 60s.

WALLING Yes. | became convinced that Colunbia really didn't
know very well what it was doing when it got itself involved
with the business of the cigarette filter. You m ght

remenber that affair.

GORTLER:  Vaguel y.

WALLING Well, anyhow, sonme chunp at the nedical schoo

all owed hinself to get persuaded that a pronoter had devel oped
a marvelously effective cigarette filter. You could nake a
perfectly good argunment that, if sonebody had done this, it
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m ght be a good idea to have people who can't stop snoking,

snoke nore effectively filtered cigarettes. | went to a
nmeeting where they announced this supposedly effective filter
to the press. | then called up soneone in the adm nistration
and said, "Do you really know anyt hi ng about cigarette
filters? You may be needi ng sone technical advice.” 1In a few
weeks | got a desperate phone call from soneone high up in the
adm ni stration. | then becane involved in getting them

extricated fromthe project. There's nothing like alittle
straight-forward applied physical chem stry.

GORTLER  What year did you take over as Editor of the Journal
of The Anerican Chem cal Society?

WALLING In 1975. 1've done it for five years now.

GORTLER  What pronpted you to do that?

WALLING I'd just left a couple of conmttees and Bryce
Crawford called ne about it at a time when | was feeling
sonmewhat susceptible. 1'd just finished being the chairman of
the Commttee on Professional Training of the ACS and a coupl e
of other things. [1'd always been interested in the

enterprise.
GORTLER. Has it taken a great deal of your tine?

WALLING Yes. Qite alot. | don't regret it. | told them
I'd do it for two nore years. |I'll be sixty-five and I'll see
what | want to do then.

GORTLER  What have been your nost satisfying contributions to
chem stry?

WALLING My book, Free Radicals in Sol ution, was nobst
satisfying because it had quite an inpact. It appeared at the
right tinme. Additionally, during ny nmany years of consulting,
I was once involved with one very successful product.

GORTLER: What was that?

WALLI NG Cel anese nakes a pol yformal dehyde that is a plastic
nanmed Cel con and nmy nane is on their basic patent. Wat
particul arly pleased me about that was that the idea cane up
at a discussion about how to solve the problem and | went
home and carefully wote Celanese a letter about it. This
gave thema nice early date of conception and al so established
who had done it.

I've had many students who have gone out and done
t hi ngs successfully. That's been a satisfaction too.

GORTLER. Hanmmett has suggested that there was a gap in the



devel opnent of physical organic chem stry. Around the turn of
the century, Lapworth was already starting to do kinetics and
people like Stieglitz and Nef and Arthur M chael were talking
about mechanisns. Yet, there was a sort of gap, at least in
Hammett's eyes, between the early 1900s and the m d-1920s.
During that period of tine, people started getting interested
again in organic nmechanisnms. Can you think of anything that
m ght have stinmulated the interest of nore people?

WALLING | never thought of it as being a gap, but rather as
a slow progression that in the end sonehow eventual |y
cul m nated in soneone's naki ng enough useful observations to
finally devel op something of a critical nmass. Wen enough
little pieces turned up, you could put it together. The idea
of a carboniumion as an internedi ate was suggested about 1920
i n connection with the Meerwein terpene rearrangenent. It
took a while, of course. And then there was this rather sharp
di chot ony between physical chem sts who actually neasured
kinetics and did things like that, and organic chem sts who
were reared to think of organic chemstry as an art. Rather
late in his career, Roger Adans was quoted as saying, "No
useful thing had ever cone out of physical organic chem stry;
no useful new reaction had ever been discovered this way." |
think, of course, that this is no | onger true.

GORTLER. One could hardly put a date on things like this, but
how woul d you characterize the change in enphasis from
classical organic chemstry to today's nore integrated
approach, which is a conbi nation of physical organic plus

cl assi cal organic.

WALLING Wwell, it noved down slowly fromthe graduate schools
I nto undergraduate teaching. Do you want to know when it
occurred or do you wish to know why it occurred?

GORTLER  Bot h of those questions.

WALLING Well, it really occurred in the late '40s and the
"50s. In the early '50s when you taught a graduate course

in physical organic chem stry, this was all newto the
students. They sinply had | earned a good deal of descriptive
chem stry and because of that it was a marvelous tine to teach
physical organic chemstry. It's nmuch |less satisfying to
teach it now because the students have been getting watered
down versions of it ever since they started coll ege.
Consequently, they've gotten bored with it.

GORTLER  Yes. The graduate course just adds nore detail. A
few years ago when | was starting this project, | talked wth
Phil Skell and he said that he felt that physical organic
chem stry was dead and that those who were practicing it were
nerely adding nore digits after the decimal point to already
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wel | known nunbers. Do you have any thoughts about the state
of physical organic chem stry today?

WALLING Much of it is fairly dead. The techniques are
certainly absolutely fundanental to all of the work on enzyne
reactions and things of this sort, indeed, to all of that area
of biological chem stry. The application of these principles
and nmethods in organonetallic chem stry is really just

getting started and becom ng quite active. Photochemstry is
probably a little over the peak but there are still some
interesting things to do with it. Many of the classica

probl ens are sort of exhausted but...

GORTLER: | have the inpression that they're just beginning to
expand their horizons.

WALLING Like any other field of chem stry, physical organic
chem stry has been a fad and the peak of publication is
sonetime after the peak of interest.

GORTLER: Where do you think physical organic chem stry, in
particular, or organic chemstry, in general, are headed?

WALLING Biological chemstry is beconm ng an active field of
research. | don't know where el se physical organic chem stry
is headed. |'ve been to various inspirational neetings. |
went to a workshop on physical organic chemistry that the NSF
sponsored two years ago. Everybody sat around and tal ked,
telling each other how great everything was. Yet, there's
still quite alot to do. There are a lot of things that
aren't understood and there are lots of interesting phenonena
to investigate. Mich less is known about oxidation-reduction
processes than is known about solvolysis and displacenent, for
I nstance. Wen you hear about how conplicated the

oxi dation-reduction processes are in photochem stry--which is
what |1've been listening to at this neeting*--there is
obviously a lot of very interesting stuff still com ng out.
Furthernore, as a basic approach to really technical
problens-- that is, totry to inprove processes--physica
organic chemstry is one of the nost powerful tools avail able.
There is the whole area of heterogeneous reactions that is
still quite mysterious. Those are the major problens.

GORTLER: There are just a few other questions. | had told
you that | was going to ask about your children. According to
American Men of Science, you have five.

*178th National Meeting of the American Chem cal Society,
Washi ngton, D.C. (Septenber, 1979).
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WALLING | have five children, none of whom have gone into
sci ence or have shown any particular interest init. The
near est approach to science occurred when ny second daughter
married a chem stry major. Today, he is a technical sal esman
for 1BM

GORTLER: | see. Maybe you had a negative influence.
WALLING | didn't have a positive influence on them
GORTLER 1" m consi dering doi ng a Benchmark Papers book.

Perhaps this is not the time to list them but if you have any
all time favorites in physical organic chemstry | would
appreci ate your letting ne know.

WALLING Both of Hanmett's papers on the Hamett equati ons--
both the acidity function and the other one. One or two of
the early Wnstein papers. Certainly George Hamrmond's paper,
the first one on..

GORTLER  That's the energy paper.

WALLING Yes. Singlet-triplet reactions of benzophene

GORTLER: | was thinking of another one.

WALLI NG Many peopl e woul d consi der his paper on the Hanmond
postul ate to be nore fundanental than | do. | think

ot herw se.

GORTLER  Yes. It was a statenent of sonething everyone
bel i eved.

WALLING It's certainly been quoted though

GORTLER:  You know nost of the people to whom |['ve tal ked so
far. Are there others to whomyou think it mght be usefu

for me to talk about the early devel opnent of physical organic
chem stry.

WALLI NG | don't know.

GORTLER It sounds like talking to Frank Mayo is probably a
very good i dea.

WALLING He could tell you sonething abut the politics at
Chicago. There is all of the work of the Wnstein group.
Ernie Gunwald m ght be able to tell you sonething about that
because he was one of Wnstein's earlier students. Speak with
Jack Roberts.
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GORTLER 1've been in contact with Jack Roberts. Earlier you
had nenti oned Saul Cohen. | hope to talk to him

WALLING There are very few people who got into it before |
did and are still around.

GORTLER:  Thank you very much. | appreciate the tine that
you' ve spent with ne.
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