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T be sabbatical leave of 1967-1968 
included some time spent at the 

UniveJsity of Wisconsin collaborating with 
Professor Falke Skoog in Plant Physiology, 
followed by time with Dr. Lyman C. Craig 
at Rockefeller University, where [ lived 
'within the carnpus grounds. Both Nell and I 
shared in the brae] experience in tbe spring 
of 1968 while Ken was at the University of 
Illinois, Marciel was at the University of 
'Wisconsin, James moved in with Andy 
Green's family, and I'vlrs . Krumins moved 
into our house co rake ca re of David. David 
said that the food WelS wonderful but the 
supervision was a bit close. 

Family 

Kenneth earned his first car in 1968 and spent the sLimmer in Aspen, 
Colorado, where he lived in Hillside Lodge and worked as a house 
boy at the neighboring Blue Spruce Lodge. Both lodges ha ve since 
been displaced by other constrllction. Unfortunately, he had car trouble 
on the way home and had to spend a week in York, Nebraska, waiting 
for parts and repair. Tn Chicago, wbich he reached at Democrat 
Convention tin\.e, he avoided rile riots, but he d rove on safely to 
Dunewood. During] 968-1970, he continued his study of design at the 
ll. of 1., the most identifying feature of "vhich was the "all-nighter" 
projects. More notable at the University was the Student Strike for 
Peace. Also, Ken discovered the existence of a lectureship fund that 
had not been touched previously and he was able to host Buckminster 
Fuller on campus, who served as the centerpiece of a student teach-in 
on Con~ervation against Waste. 
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When Ken was about to graduate in 1970, his draft number was in a 
probable zone for Military Service. His well-established non-violent 
philosophy allowed him to perform Alternate Service, which he did at 
the lnstitute of American Indian Arts in Santa Fe. He had exchanged 
his little car for a more practical truck, and he lived on a ranch our in 
the country where he did fence repair and other chores to offset part 
of his rent. After two and one-third years of teaching all forms of art to 
his Native Am.erican students, he was free to continue his schooling, 
this time at Cal Arts, where he spedalized in animation during 1972-
1973 in a graduate program. From 1973 onwards, Ken ,·vorked in design 
and animation and lived in a number of places of gradually improving 
quality. 

Marcia was continuing her study at the University of Wisconsin; 
however, during 1969-1970, she worked part-time as a salesperson in 
a dress shop while she tried to discern where her studies were leading 
her. The student riots at Wisconsin, which lead to practically daily tear 
gassing in the dormitory area and- when she lived in an apaItment
the steady presence of National Guardsmen deployed in tbe 
neighborhood caused Marcia to decide that the University of Wisconsin 
was not the rigbt college atmosphere for her. Her concl usion was 
fortified by the University'S doubling of the tuition in an apparent 
attempt to get rid of all "out-of-state agitators." She wondered why 
she should spend more of Dad's money when she d id not know what 
she wanted to study. We welcomed her back to Urbana, where she 
lived in a small apartment and had the use of our Volkswagen station 
wagon when she needed it. 

At the University of Illinois, in discussion as to her academic future, 
lVLucia had the good fortune to be guided by Associate Dean Fayerharm 
of the Liberal Arts and Sciences College, who had in place a 50-student 
experimental program wherein the honor student could design his/her 
own curriculum. Marcia decided on a program in children's litemture, 
and outlined a series of courses that would occupy a year and a half, 
1970-1972. The Dean was surprised and pleased with the program that 
started with child psychology and ended with the mechanics of publication 
because most students had designed elective curricula that enabled them 
to finish college early. Marcia's series took her into a fifth year, and she 
found it purposeful and enjoyable. To top it off, she registered for a 
summer course at Radcliffe on the publication process and was then 
ready for employment. Her first job was as an editorial assistant for 
"Cricket," a brand new children's literary magazine. The offices were 
in Peru, a srnalJ town in northern Illjnois. Basically, she lived in Peru 
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during the week and drove to Urbana or Chicago on weekends in her 
first car, a Dodge Dart. She would even drive to Chicago (two hours) on 
a weekday evening for a concert, theater performance, or a decent meal. 
The car saw Marcia through her six years at "Cricket" and a Western 
tour thereafter. 

As mentioned in the previous chapter, James was active in the "Tigers 
Den" Council, a long-standing, school-sanctioned committee that gave 
Urbana teenagers something to do on ·weekends. Their two-day rock 
festival in September, 1969, netted $70,000 for the Den Council and 
enabled the Den to buy the City a fully movable stage for the Urbana 
Civic Center. Jim was not on-stage except as a "roadie" for his high school 
buddies in the band "Uncle Meat," then "Ginger," and finally "REO 
Speedwagon." He traveled through Wyoming and Colorado in 1969 'with 
Scott j\iIcNeil and was the first to see the Snowmass house while it was 
still under construction. 

Uli Frauenfelder had spoken enthusiastically about life at the 
University of Washington while sharing ski lifts in Snowmass, and Jim 
enrolled there beginning in October, 1970, to study geography and urban 
planning. Late in his sophomore year, Jim's draft number (19) was pulled, 
and since he had already been granted Conscientious Objector status, 
he had to find his Alternative Service. That led him to a job in Respiratory 
Therapy at Evanston Hospital where he replaced a family friend, Paul 
Scotten, who was just finishing his two-year turn as a C.O. When he 
worked and lived in Evanston, Jim inherited our old Pontiac as his first 
car. Jim stayed on for 2-1/2 years in order to sit for a certification exam, 
and once certified, quit and skied for nine weeks .... four in Colorado 
with family and five more in Europe while touring on his own and visiting 
relatives. The Evanston experience influenced him to shift from urban 
geography to Health Services Administration when he returned to the 
University of Washington to complete his undergraduate work and to 
enter graduate school. 

David played his drums during junior high and high school and took 
them to college, where he finally sold them in 1975. His interest in high 
school was mainly in getting out (3-1/2 years). I-Ie was just not involved 
in high school activities and so had little connection there. I employed 
him part-time as a laboratory assistant, but he obtained a better paying 
part-time job as a painter between 11th and 12th grades and then upon 
graduation. In the fall of 1971, he and I took a university-scouting trip. 
Landing in Albany, New York, we drove to Amherst ("Where are the 
buildings, Dad?"), the University of Massachusetts, which is also in 
Amherst ("Looks like a city"), Dartmouth ("Not my people, Dad"), 
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l'vliddlebury ("Buildings?"), and, finally, the University of Vermont in 
Burlington ("Just right"). We toured the campus and the town of 
Burlington, where they were having a town-and-gown exhibition of 
crafts. Dave was impressed by the fact that there was only "one cop" in 
evidence as vve moved about in the cheerful, jostling crowd. Dave had 
excellent grades and was accepted despite the fact that the University 
of Vermont had a low quota for out-of-state applicants. I like to think 
that I helped somewhat by writing a father's ad hoc letter to a friend of 
mine on the admissions committee indicating that David's forbears had 
settled in Vermont in the 17th century and that he was the "rugged 
individualist" in the family. 

Out of high school in 1972, Dave went to Europe during April, May 
and June on money that he had saved. We were only allowed to supply 
the three-month rail ticket that he used to great advantage. He beat 
all records in traveling cheaply. Back in Vermont in the fall he entered 
the University of Vermont as a major in history, then shifted to math, 
and later in his sophomore year, to mass communications. He v\lorked 
for their FM radio station, WRUV, during his sophomore, junior, and 
senior years, and was Station Manager during the last year. Skiing, one 
of the reasons he selected the school no doubt, was a regular weekend 
enjoyment. Between his sophomore and junior years, Dave hitchhiked 
to the State of Washington, where, with Sam Adams, he worked on a 
pea combine, bought a car for $175, and proceeded to drive back across 
the country in five days to UVM. He met Helena Maria Barchiesi 
(Elena) in his junior year. She was to be a very important factor in his 
future. 

Anticipating an empty nest, Nell and I, in 1971, bought a "replacement" 
Norwegian Elkhound. She was named Malu (officially "Malu fra 
Duneskoog") by David, trained by Nell, and petted and walked by me
a wonderfully affectionate and responsive dog friend. 

Research 

A new appointment greeted me upon our return from Israel: Professor 
of Chemistry and Member of the Center for Advanced Study at the 
University of Illinois, with a substantial raise in salary. Membership in the 
Center for Advanced Study carried with it the possibility of more frequent 
partial leaves for the pursuit of research as well as association with members 
from other disciplines for the selection of resident scholars and visiting 
scholars to the campus. In 1973, the title was extended to Professor of 
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Chemistry and Biochemistry in acknowledgment of the research that had 
been going on in my laboratory, and was continuing, on the synthesis and 
biochemistry of ribonucleosides, ribonucleotides, and coenzymes; spatial 
probes of enzymes and coenzymes; and spectroscopic models of 
coenzymes and base pairs. It was a time of great enthusiasm and 
productivity in our new quarters in Roger Adams Laboratory, and I was 
blessed with brilliant doctoral and postdoctoral colleagues, who had broad 
interest and were fun-loving. 

We could conclude from a study of spectroscopic models related to the 
coenzyme nicotinamide adenine dinucleotide that the hypochromism 
observed for NAD+-type systems in aqueous solution is a function of both 
(a) conformation favorable for interaction between the N-substituted 
nicotinamide and the adenine and (b) proximity of the positive charge to 
the adenine ring system. Like models of dinucleotide phosphates, namely 
B-(CH)3-B', had greater hypochromism in aqueous solution than their 
corresponding dinucleoside phosphates, indicating that the time-average 
separation of the bases in the analogs is less and is not influenced by 
hydrogen bonding. Thus, the analogs served as useful models for inferring 
the contribution of base-base interaction to the structural and spectral 
properties of nucleic acids. These studies were extended by emission 
spectroscopy in 1: 1 ethylene glycol: water glass at about 77 Kelvin in 
collaboration with Terry Eisinger of Bell Laboratories and by 
photochemistry and X-ray analysis in collaboration with my Illinois 
colleague Ian Paul. 

The reagent diethyl pyrocarbonate (DEP) was in general use for 
the inactivation of enzymes, e.g., ribonuclease, during the isolation of 
other factors, e.g., viruses. My Illinois colleague, Professor M. E. 
Reichmann, in the Department of Microbiology told me that tobacco 
mosaic virus (TMV) was inactivated either partially or completely, 
depending on the temperature, when DEP was employed during the 
preparation of the virus, and he asked whether we could determine 
what \vas causing the damage. We trisected the problem: first, 
establishing the structures of the products of the reaction of DEP with 
ribonucleosides; then, with dinucleoside monophosphates; and then, 
the order of enzymatic hydrolysis, if any occurred, of the DEP products 
of the latter. On the basis of the accumulated results, we could conclude 
that the reagent would serve the purpose of detecting adenosine or 
deoxyadenosine at exposed sites in an RNA or DNA and of initiating 
sequential analysis of a modified A at a spot in the molecule where 
enzymatic cleavage would not occur readily. We were gratified to learn 
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that other laboratories used our findings to establish (1) that DEP 
reacted with the terminal A in tRNA only when the A is unstacked; (2) 
preferential DEP modification of deoxyadenosine and deoxyguanosine 
in left-handed Z-DNA regions is diagnostic of that variant structure; 
(3) single-stranded loops of DNA cruciform structures can be detected 
by DEP reaction followed by cleavage with piperidine; and (4) similar 
methodology can be used for the footprinting of quinoxaline antibiotics 
binding to DNA and for intercalation-induced helix-unwinding locales 
in DNA. 

From the chemical modification of nucleosides and nucleotides, it 
was a small step to modification that would render them fluorescent. 
Hovvever, I first had to be inspired by auditing a course on fluorescence 
given by my Illinois colleague Professor Gregorio Weber and to obtain 
research funding for the requisite apparatus. Then, by a stroke of good 
luck, Jorge Barrio appeared on the scene. Jorge had received a fellowship 
from his native Argentina to study abroad. Since his professor in Buenos 
Aires had studied with Roger Adams, Dr. Adams was his first choice of 
mentor, but Roger was no longer taking research students or 
postdoctorates. Jorge was therefore directed to me, and I described to 
him my research plan to render each of the natural nucleosides 
fluorescent. He liked the idea, but he answered that although he knew 
how to make a multitude of chemicals from toluene, he knew very little 
about heterocycles and nothing about fluorescence. Could I give him a 
month to learn all that was necessary before he went into the laboratory? 
Yes, indeed. He was tut~red in fluorescence by Gregorio Weber, who 
was also a native of Argentina and who complained only about Jorge's 
over-eagerness. Gregorio amused me by saying, "Doesn't Jorge know 
that it took seven days to make the world?" 

After a month of incubation, Jorge was deeply committed and, with 
the aid of my student Jack Secrist, succeeded in attaching a fluorescent 
label to 4-thiouracil and 4-thiouridines. They predicted enthusiastically 
that the product of the chemical modification of adenosine with 
chloroacetaldehyde in aqueous solution at room temperature, namely 
£-adenosine, should be fluorescent. Indeed, it was found to be 
fluorescent, with a long fluorescent lifetime, detectability at low 
concentration, and relatively long wavelength of excitation. The 
protonated form of the reaction product of cytidine with 
chloroacetaldehyde, £-cytidine, was also found to be fluorescent. There 
followed a flurry of research activity in our Laboratory as we coopted 
more graduate student and postdoctoral collaborators and teamed up 
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with other professors and their students, resulting 1I1 the following 
research applications, iI/tel' alia: 

214 

Fluorescent modification of ATP to EATP and follovving 
its activity in representative enzyme systems. 

Spray reagent for the detection of adenine-containing 
residues by fluorescence on thin-layer or paper 
chromatograms. 

Fluorescent modification of adenosine 3',S'-monophosphate 
(cAl'vlP) and its activity in protein kinase systems: work of 
Jack Secrist in Professor A.G. Gilman's laboratory (two 
weeks) at the University of Virginia. NB: Al Gilman later 
received the Nobel Prize (for other world) 

Conversion of NAD+ to ENAD+ for investigation by 
fluorescence yield and lifetime of intramolecular 
association and of intermolecular interaction and activity 
in dehydrogenase systems. 

Dynamic and static quenching of fluorescence in flavin 
1,N'-ethenoadenine dinucleotide (with Gregorio Weber). 

The role of EATP and EAMP in firefly luciferase (with 
Professor William D. McElroy, University of California, 
San Diego). 

Chloroacetaldehyde-modified dinucleoside phosphates: 
dynamic fluorescence quenching and quenching due to 
intramolecular complexation. 

The equivalence of ECTP and ATP in certain enzyme 
reactions (with Professor Robert L. Switzer). 

Comparison of ENCD+ with the natural coenzyme NAD+ 
in selected enzyme systems (with Professor Richard L. 
Gumport). 

Fluorescent photoaffinity labeling (with Professor Elkan 
R. Blout, Harvard University). 
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Elkan R. Blollt, Photo: Karsh, Ottawa 

It was impossible to keep up with all the potential applications. As 
the etheno compounds became available commercially (the University 
of Illinois garnered a small amount of patent royalties), and found wide 
utility, I adopted the less active role of reviewing the field about every ten 
years to cover DNA and tRNA structural diagnosis, carcinogen activation, 
enzyme-coenzyme interactions, and coenzyme binding to proteins. Our 
laboratory completed its contribution to the field of fluorescence 
modification of nucleic acid components with the establishment of 
structure of the products of guanine modification with substituted 
malondialdehydes. 

During this period, Sidney M. Hecht was continuing the research on 
cytokinins. His output of work was prodigious as a graduate student. I had 
one file drawer for his research reports and one file drawer for those of my 
other young colleagues at the time. Sid spent his final Ph.D. year at 
Wisconsin on an Intra-Big-10 fellowship, ""hose existence he had 
discovered, and he stayed on at Wisconsin for a postdoctoral year, learning 
plant physiology from Folke Skoog, molecular biology from Robert Bock, 
and X-ray crystallography from Muttaiya Sundaralingam, and publishing 
with each of them. In collaboration, the Wisconsin-Illinois team isolated 
and established the structures of cytokinins from many transfer nucleic 
acid sources. Donald E. Bergstrom made an important contribution to 
tRNA structure by working out the photochemistry between 4-thiouracil 
with cytosine, two units that are held proximal, while Robert L. Cundall 
elucidated the course of stereochemically controlled photo reactions 
between two thymine rings, a combination important in the photodamaging 
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of DNA. Graham C . Walker, who h ad conle to us from Carleton University, 
Ott<1vva, Canad,l, rapidly solved one problem in fluorescence and two 
problems in cytokinin activity. His interest moved to biochemistry, so I 
agreed with his shifting to research with my colleague Olke Uhkubeck, 
with whom Graham published two papers and thus wrote a two-p;lrt Ph.D. 
thesis. He livened our seminars by his comic druwings announcing euch 
occusion. These young colleagues and others supplied me with sufficient 
lecturable materiul to accept invitations from France, England, tb e 
Netherlands, Poland, and the USSR (Ukraine), and I enjoyed a partial 
leave in the Center for Advanced Study. 

Within this period, the years] 968-1972 had been difficult teaching 
years. From time to time, the students asked me to stop teuching in protest 
of the continuing Vietnam War, but I indicated that I could not do that 
because r was under contract to teach . However, I could tell them that I 
opposed the United States' involvement, that I had two boys who were 
conscientious objectors, and that I would support the students' nonviolent 
opposition. If they did not wish to attend my lectures, or if tbey walked 
out of them, I wou ld understand. ] would supply them with typed lecture 
notes for any lecture tbat they missed. No, I could not excuse them from 
taking a C'juiz or final exam, but J would grade them on the nllrnber of 
quizzes that they took in addition to the final exam. They appeared to 
appreciate my attitude even though they were disappointed, and [ was 
not heckled or criticized in the student press. The University of Illinois 
fared better during thi s pertod th an did the U niversity of Wisconsin, where 
the protests extended to bom bing. 
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