The Chemistry Experience at Northwestern

This is the sequel to “The Chemistry Experience at Caltech”.  The year is 1966 and I have just driven my 1962 Rambler (from my Dad as all my cars have been to this day) from Los Angeles to Chicago.  This will be the first time I have lived outside of Southern California.  I stayed with my Mom's friend on the north side.  

The First Year – Adaptation and Classes  

The first thing that I learned was not to park your car on the street in Chicago with luggage in the back seat.  Most of my clothing immediately disappeared.   The Northwestern Chemistry Department suggested that I stay at the Alpha Chi Sigma (AXE) house.  For the first time, I encountered Greek letters in ordinary life.  After one night, I found that smoking was allowed and the place had not been clean in 40 years.  I had met Tom Eames, a fellow graduate student in chemistry and we rented a newer townhouse on the far north of Chicago near the Howard Street elevated stop.  We then found three other roommates to share costs.  From there, we could take the train to Evanston or to downtown Chicago.  However, we mostly drove to Evanston and parked in the lot across the street from the Technological Institute (Tech) where the Chemistry department was located.. 

The first year classes were the same for all graduate students including Physical Chemistry at 8 AM.  I had the material before at Caltech and had problems getting up early enough to survive rush hour and get to the class so I missed it every day.  I staggered into the test a half hour late so I had only half the time to take the test.  That was enough, so I survived that class.  The other classes were more interesting and the professors were good. 

Since I was a Teaching Assistant (TA), I was assigned to the Freshman Chemistry course taught by L. Carroll King.  He really did a great teaching job; his lectures were clear; and his demonstrations were spectacular, frequently clearing out the lecture hall in a chemical haze cloud.  I attended every lecture and was responsible for the laboratory work for a group of students.  I was quite dedicated in trying to make sure all the students were safe in the lab, enthusiastic, and understood the material.  I held extra sessions before the exams that were open to all students.  The adage is correct: “You have to teach a class to really understand the material” .  

There were several advantages in going to a well-rounded university like Northwestern.  When time permitted, I went to the lectures in English Literature by the legendary Professor Bergen Evans.  This class was so popular that these lectures were conveniently held in the large Tech auditorium.  Many other people from the school also just came to listen.  There were theater performances in Cahn Auditorium, music recitals, and even Big 10 football games at Dyche Stadium (now Ryan Field).  The band was wonderful.   I even took an ice skating class.

The Second Year – Research Advisor and Laboratory Design 

At the end of the first graduate year, it was time to choose a thesis advisor.  I had studied Professor Allred's  work on electronegativity, and I was impressed with his professionalism and interest in research.  He also shared my interest in safe laboratory working conditions.  He was interested in exploring the effect of ligands through Electron Spin Resonance (ESR) spectra using 4,4' disubstituted biphenyls.  Convenient precursors of lithium organic compounds could be purchased.  I thought I could get the project done fairly quickly and move on to other research.  I was ignorant and inexperienced; the project took more time than anticipated.

Since the chemical sample size needed for spectrometers was small. Professor Allred sensibly decided to convert the synthesis style from the big 500 ml flasks to the mini 25-50 ml bantam-ware that was available.  I built a well-anchored network of laboratory rods and we ordered the needed set of bantam-ware to do the experiments needed.   The Chemistry department had ordered a new Bruker high-resolution ESR but the  included system of recording the result with a pen on graph paper was becoming outdated.  Robert Loyd cleverly devised an instrument to take the analog output and convert it to digital for processing at the computer center.  Of course, this process along with computer was a few years away from being built into the instrument.  Subsequently, all the large instruments in chemistry were relocated to a new lab built for the purpose.

At that point, Professor Allred made a life-changing decision for me.  He said to take the data over to the computer center and analyze it.  Who, me?  I do not know anything about computers and I am not interested.  He said you are the best qualified person that we have. You can do it; after all you know mathematics. So I  went to the computer center, read the FORTRAN manual, became an instant expert, and wrote the needed computer programs to store the data, process the information, and graph the results.  It was fun!  I had one very needed skill for the job: fast typing speed.

The Third Year – Qualifying Exam

Professors Allred and Shriver had adjoining offices with a reception area and a small adjacent office where computer input cards (from the keypunch machine) were stored.  Shriver was attempting to set up a processing string for infrared spectra using individual binary program card decks.  I volunteered to streamline the methodology to make it more convenient while including more coherent error processing, online data storage, and flexible presentation output.  These changes were appreciated by him and his group.

I managed to pass the two foreign language exams.  I studied German but when I went to take the German test I found that the French test was to translate a paper on nuclear magnetic resonance written in the standard form for such papers.  I had seen many of these during my undergraduate research so I took and passed the French test instead.  I then passed the German test on the next test date.

It was now time to take the Doctorate qualifying exam.  There were two choices, to have the professors on the committee (Professors Allred, Shriver and Bordwell) ask you questions or to present a research proposal.   I felt that I understood chemistry well and opted for the questions.  The questions from the committee were fair, simple, and straightforward.  I could not answer any of them.  Somehow, I got flustered and mentally froze.  The enlightened decision from the committee was: “You could not possibly have known as little chemistry as you have evidenced in this room today.  You may retake this exam at a later date”.  I appreciated the chance.

For the next exam, I decided to present a research proposal which was a set of organo-metallic compounds based on the f-electron orbital symmetry match between f-transition elements and the cyclo-octatetraene dianion.  This approach enabled me to present my ideas to the group rather than trying to understand their questions in real-time. Shriver asked the question about whether I had seen any research papers that showed this kind of compound.  There had been none, but I pointed out that the symmetry and electron bonding energy was similar to existing cyclo-pentadiene anion compounds.  A few months later, Professor Streitweiser at Berkeley published a paper about uranocene which had a uranium sandwiched between two cyclo-octatetraene dianions.

My teaching assignment changed this year to helping Dr. Claude Lucchesi with the Introductory Biological Chemistry course and laboratory.  Most of the students in this course were pre-medical, and needed the course for medical school admission.  These dedicated students deserved a much higher average grade due to their excellent performance.  There were a few students that were only there due to parental pressure to become a doctor; they disliked the work load and wanted to get out of medicine.  Since Northwestern was a private university, it was appropriate to get them out of the field with a C in the course and allow them to do something that they were interested in.  A “D” or “F’ in the course was a penalty, and not appropriate for students who tried hard, but should have been in some other major field.  The students were quite glad to get that opportunity.     My belief is that all students and alumni should be treated as potential future donors to the university.

The Fourth Year – Finish the Thesis

Professor Allred decided to accept a part-time temporary position at Northwestern to be the “Dough Dean” in charge of grant money.  He performed that job with his usual attention to detail, but the time spent was greater than anticipated and his availability to his research group became limited.  The research progress in his group slowed down without his guidance.  The group felt like we were on our own much of the time.

My thesis was supposed to be done in September of 1970, but the first draft was poorly written and some additional research was needed to explain some details.  I finished and defended the thesis in December of 1970.  I was finally done and quite thankful to have been awarded the Doctorate degree in four years.  I had become a member of the academic community; I could call Professor Allred ...Lou and Professor Shriver ...Du.

My last year at Northwestern, my car started failing.  I asked my Dad for another car, so he drove his white 1966 Rambler Classic out to Northwestern and stayed with me at my new residence in a small apartment above the carriage house at 147 Dempster Street in Evanston.  This location was close enough to the campus so I could ride my bicycle there along the lake front bikeway.  I drove that Rambler for the next 19 years.  When I had finished the final oral exam, I loaded up the trunk of the car with all my belongings and drove back to my parent’s house in North Hollywood.  They were very glad to have me back.  
