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~ Ru-Jen Cheng -~

With the untimely passing of Ru-Jen
Cheng, we have lost one of the finest scholars
in Taiwan.

She is one of the leading figures in the
field of porphyrin chemistry. The research
which she has accomplished to correlate the
electronic structure of porphyrins with the
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details of the ring puckering of the macrocycle
is well known to those of us who familiar with
the field.

| first met Ru-Jen when | led a delegation
of Taiwan bioinorganic chemists to visit
Denmark in 1999 as part of the
Taiwan-Denmark Exchange Program
sponsored by the National Science Council of
Taiwan and the Denmark National Research

Council. She was a member of this select group.

Upon our return, she participated actively in
promoting research in bioinorganic chemistry
in Taiwan. As a result of her efforts and others,
Taiwan now has one of the most active
research communities in the field of
bioinorganic chemistry in Southeast Asia,
second only to Japan.

Behind her most gentle demeanor, Ru-Jen
was an exacting teacher/scholar with extremely
high intellectual standards. Her Ph.D. students
were already well-trained. | happen to be a
beneficiary of one of her best Ph.D. students,
and | feel that | have been forever blessed.
Most of all, her smiling face and soft-spoken
words will be a constant reminder to me that it
is possible to be a Kind and supporting human
being, and be a strong and demanding scientist

at the same time.

Sunney I. Chan
Copenhagen, Denmark

helped the members of my research group
assign the products of flash-quench oxidation
of HRP, a study we published seven years after
| learned about her work. | should add that the
flash-quench method was first employed in my
lab by I-Jy Chang, Ru-Jen’s good friend and
colleague.

Ru-Jen was a truly outstanding teacher
scholar. We shall miss her very much.

Sincerely,

Sk

Family, Colleagues, and Friends of Dr.
Ru-Jen Cheng.

I write with condolences on the passing of
a wonderful scientist and friend.

| had the very great pleasure of meeting
Ru-Jen in Pasadena over 20 years ago. She and
| shared an interest in the structures and
reactivity of iron porphyrins, and her work on
high-spin hydroxyl ferric derivatives was of
great interest to me. Even more important was
her pioneering work on ferryl porphyrins,
where she made connections to the high valent
intermediates of heme peroxidase enzymes
such as compound Il of HRP. Ru-Jen’s findings

~ In Memory of Professor
Ru-Jen Cheng ~

I was really shocked when | was informed
that Ru-Jen passed away on June 4th. She was
one of the most influential chemists in the field
with which | have been involved, i.e.,
electronic structure of model heme and heme
proteins.  Although she did not publish a large
number of papers, | am convinced that the
papers she published always gave new insights
in this field and an impact to many researchers
including me.

I knew her name from the very interesting
and creative JACS paper she published back in
1997. Since then | expected to see her and
discuss the common field that both of us have
concerned. Therefore, | was very pleased when
| first met her in Dijon, France in 2000 when
the 1st International Conference on Porphyrins
and Phthalocyanines (ICPP-1) was held.
Professor Saburo Neya of Chiba University
who once belonged to the same research group
as Ru-Jen, Professor C. K. Chang’s group at
the Michigan State University, introduced me
to her. Since then | could have the
opportunities to see her and discuss chemistry
in Kyoto (2002), New Orleans(2004), and
Rome(2006). I still remember very vividly that
we dropped in a small restaurant late at night in
Kyoto together with Professor Latos-Grazynski
and some colleagues and drank beer. We could
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really enjoy a pleasant talk.

Last September, | met Ru-Jen in Nagoya
when 14th International Conference on
Biological Inorganic Chemistry (ICBIC-14)
was held. Although she seemed to be a little
tired, her politeness and modesty never
changed. We talked a lot about chemistry as
usual. But I finally noticed that she was in bad
health when she said, "I could not attend the
ICPP-6 in New Mexico next year. It is too far
away.” To my great regret, that became true. In
two weeks, | will leave for New Mexico, but |
can no more see her, no more enjoy the
conversation, and no more read the papers she
writes.

“Ru-Jen, thank you for everything. I really
miss you.”

Mikio Nakamura
AR S
Professor of Chemistry

Toho University
Ota-ku, Tokyo, Japan

| am very saddened to learn of Prof.
Ru-Jen Cheng's passing. She was a very
talented scientist with whom | had hoped to
work in the future.

| have quoted her work prominantly in
my chapter on NMR and EPR Spectroscopy of
Paramagnetic Metalloporphyrins and Heme
Proteins, which will appear in print at the end
of June of this year, where | said,

the paragraph in the next slide.

Professor Ru-Jen Cheng's contributions
to the understanding of porphyrin spin
delocalization are more lasting that each of our
lives, and they will be discussed and quoted for
many, many years. | hope that you will
convey to her family my deep sadness in
learning of her passing. She will be greatly
missed in the scientific community. Please let
me know if there is anything further I can do to
ease the pain of her family.

Sincerely yours,
F. Ann Walker

Regents Professor, Department of Chemistry and
Biochemistry, The University of Arizona

Associate Editor, J. Am. Chem. Soc.

2010 Chair, Division of Inorganic Chemistry, American
Chemical Society

Professor Cheng’s work was quoted by Walker’s
chapter on NMR and EPR Spectroscopy of
Paramagnetic Metalloporphyrins and Heme

Proteins

“Correct a long term error”

A major difference in the 1H NMR spectra of
5- and 6-coordinate high-spin iron(l11) porphyrins is
the reversal in sign of the paramagnetic shift for the
meso-H, as shown in Figure 24 and Table 10. This
reversal was noted in 1979 for derivatives of natural
hemins in DMSO-d6.%’ The 90-95 ppm shift of the
meso-H resonance to higher frequency, from
about 55 to +40 ppm as the iron goes from 5- to
6-coordination, and presumably from out-of-plane
to in-plane, begged for an explanation at the time of
the writing of the first Porphyrin Handbook
chapter.4 This question was answered by Cheng et
al.,"® who showed that the unpaired electron in the
d,2 orbital of 5-coordinate, but not 6-coordinate,
high-spin Felll had the proper symmetry to overlap
with the 3ay(w) filled porphyrin orbital, thus
allowing P-->Fe donation and major spin
delocalization to the meso positions of the heme.
Thus the positive shift of pyrrole-CHz and -CH, for
6- as compared to 5-coordinate Felll indicates that
the 6-coordinate complexes have decreased
pi-delocalization to the beta-pyrrole and meso
positions of the porphyrinate ring because of the
loss of the delocalization to the 3a,,(pi). This point
is important in comparing the meso-H shifts of
porphyrins, chlorins and isobacteriochlorins,**
Table 11, discussed in the next subsection. The
comparison of the size of the pyrrole-H and —CH,
paramagnetic shifts of 5- and 6-coordinate
high-spin (OEP)Felll and (TPP)Felll, as well as the
pyrrole-H and —CH; paramagnetic shifts of the
corresponding deuterohemin complex provide
additional details: The pyrrole-H shifts are ~20%
smaller and the pyrrole-CH, and —CHj shifts ~20%
larger in the 6- than the 5-coordinate complexes,
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which indicates a smaller contribution to the
paramagnetic shifts at the beta-pyrrole positions of
the 6- than the 5-coordinate complexes.*’ The
chemical shifts are totally consistent with lack of
involvement of the 3ay(pi) orbital in the
6-coordinate complexes, and there is thus no need
to postulate a change in the energy of the d orbitals
of high-spin iron(lll) between the 5- and
6-coordinate complexes. Comparison of 5- and
6-coordinate high-spin natural hemin derivatives
suggests that some redistribution in spin density
occurs among the beta-pyrrole substituents upon
change in coordination. Hence, upon reconstitution
of heme proteins with deuterohemin, the relative
pyrrole-H and —CHj; shifts may serve as a useful
indicator of the state of occupation of the sixth site
in high-spin hemoproteins (+66, +46 ppm,
respectively, 5-coord.; +55, +64 ppm, respectively,
6-coord.; —22, +15 ppm, respectively, low-spin).>*°

And later :

For [(N-MeOEP)NICI] the pattern of observed
shifts is consistent with the conclusions reached
above : beta—CH, resonances are observed at
+39.0, +34.6, +23.6, +18.8, +16.4, +13.9, +11.7 and
+3.0 ppm, while meso-H resonances are observed
at —15.2 and —-20.1 ppm in CDCI3 at -60 °C, and
the N-CHj; resonance is observed at +190.2 ppm.
The negative shift of the meso-H was explained in
terms of spin-orbit mixing of the d,2 and dy2.2
unpaired electrons with the d,, and dy, orbitals,
which could introduce spin density at the meso
positions,”® as had been suggested earlier.? The
same explanation could account for the difference
in shifts of the pyrrole-H in the two pyrrole rings
adjacent to that carrying the methyl group.
However, as pointed out earlier,* it seems unlikely
that spin-orbit coupling could account for such
large differences in contact shift, and therefore
another explanation should be found. Thermal
population of a (dyy)*(d,2)*(dx2_,2)2(dy,dy;)* excited
state, discussed below for the dioxoporphyrin, was
suggested not to be an option, because of the strict
adherence of the shifts to Curie law behavior, eq.
(11).* Now, with the explanation of Cheng et al.,**

we can interpret the meso-H shifts and the small
spin delocalization to the pyrrole positions as being
fully  consistent ~ with  the  5-coordinate
chloronickel(ll) center, where overlap of the
half-filled d,2 orbital with the 3a,,(pi)-like filled
orbital of the macrocycle can allow P Fe donation
to the d,2 orbital. The chemical shifts of the
porphyrin protons of all modified macrocycle
complexes of chloronickel(ll) are summarized in
Table 17.

Dear Professor Ru-Jen Cheng's families:

I have just learned with deepest sorry and
regret of the death of Professor Ru-Jen Cheng.
I have to tell you how saddened I am by the
news, and how deeply | feel for you in your
SOrrow.

I met Ru-Jen in Nagoya in the last July in
the occasion of ICBIC14. | talked to her about
our recent mechanistic study on pMMO. She
told me that she was not good in health. |
thought that she was fighting with bad cancer,
but she looked fine and pretty at that time.

I met her several times, at first in the
occasion of Professor Sunney Chan's 65th
birthaday party and spent a nice time. This
news is really sad to me. She is still young and
| expected that she would establish brilliant
achievements in near future. | really hope that
she will continue her nice work in the heaven.
May God give you strength in your hour of
sadness.

Sincerely yours,

Kazu

Institute for Materials Chemistry
Kyushu University

Nishi-ku, Fukuoka , Japan

I am of course very sad to hear the news
about Ru-Jen. She and | had known each other
for many years (since my time at the University
of California, Davis). | have very fond
memories of the wonderful hospitality that she
showed during my trip to Taiwan a few years
ago. She was liked and admired by many
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people, and did very nice work on
transition-metal systems. She will certainly be
missed. Please pass along my condolences to
her family and friends.

...best regards...dave case

David A. Case
BioMaPS Institute and Dept. of Chemistry & Chemical
Biology Rutgers University

In Memory of Ru-Jen Cheng,
fellow student, esteemed colleague and beloved
friend.
by Catherine T. “Katie” Hunt

Completely and quietly competent ...

| remember Ru-Jen coming into the
PChem (Physical Chemistry) graduate entrance
exam on a sweltering hot summer day in Davis,
California — looking cool, calm and collected.
Ru-Jen was the only one without a calculator.
We thought she had forgotten it and that she
would be disadvantaged on this heavily math
oriented exam. But far from being alarmed
Ru-Jen was completely at ease. She worked
effortlessly — doing the math in her head or
longhand. She put her pencil down, smiled
quietly, and came forward to turn in her test —
everyone else was still busy working. There
was concern that she had not understood the
questions. As one of the proctors, | was asked
to review her work. It was immediately clear
that she had completely understood; her work
was flawless - 100% correct!

An endearing friend ...

Ru-Jen joined the Balch Group, who loved
all things outdoors from long distance bicycling
to backcountry hiking. As we packed up for a
multiday trip in Yosemite National Forest,
there was unnecessary alarm, yet again. Ru-Jen
arrived fresh and enthusiastic. She was dressed
for what looked like an afternoon walk in the
park — complete with sunhat and sandals. The
only signs of an overnight trip were a small
bedroll and an equally small daypack. She
assured us that she had everything she needed

but we were skeptical. As seasoned hikers, we
had major backpacks, hiking gear, tents,
cooking equipment and the like. From the start
she completely and thoroughly enjoyed
herself — from hiking the dusty trail to soaking
her feet in the river at the end of the day, from
cooking over the campfire to hanging our food
up in the trees out of reach of the bears, and
from using a latrine to sleeping out in the open
under the stars. Several days later, when we
emerged from a marvelous trip filled with
waterfalls, wild animals, and scenic overlooks,
Ru-Jen was the one who looked as fresh and
lively as the day we set out. Like an American
Indian she travelled lightly and left no
footprints, no negative impact of her passing
there. What she created was wonderful
friendships and happy memories!

The Balch Group, UC, Davis, May 1981.

Standing from left: Fred Wood, Chung-L.i Lee, postdoc '
from South Africa, Katie Hunt, Mark Renner, graduate
student, Ru-Jen Cheng.

A devoted daughter ...

Ru-Jen came to visit me in New York. On
her list of “must sees” was one of my favorite
tourist stops in NYC, Steuben Glass on Fifth
Avenue. But Ru-Jen was not your average
tourist. She was a devoted daughter on a
mission. She was in search of something very
special for her parents, who were collectors.
The initial pieces that the saleswoman brought
to show to us were lovely but not quite right.
Ru-Jen started to describe her parents and how
this piece was to be a special gift, a very special
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gift. The love and respect in her voice was
transfixing. The woman took us to a special
showroom and the most exquisite pieces of glass
art began to appear. You could tell by the quiet
smile on Ru-Jen’s face and the way she slowly
nodded her head that we were making wonderful
progress. Ru-Jen expertly and lovingly
considered each work of art and then selected
“just the right one”. She was calm, decisive and
filled with pride. A pride that I had come to
associate with Ru-Jen and a job well done!

I consider myself blessed to have shared
very special moments in time - in the lab, on the
trail and on the day of my graduation from UC
Davis (see photo, below) - with my friend and
colleague, Ru-Jen. These are memories that | do,
and will continue, to cherish.

In closing, | would like to share a poem
which was given to me when my Dad passed
away and which has given me great comfort.

Do not stand at my grave and weep,
I am not there, | do not sleep.

I am a thousand winds that blow;

I am the diamond glints on snow.

I am the sunlight on ripened grain;
I am the gentle autumn’s rain.

When you awaken in the morning’s hush,
I am the soft uplifting rush

Of quiet birds in circled flight.

I am the soft star that shines at night.

Do not stand at my grave and cry.
I am not there,

IRu-Jen, Katie and Rosalvina Guimerans, May 1981. |

Lovingly,

Katie

Catherine T. Hunt, Ph.D. (UC Davis’81)

Director, External Science and Technology

The Dow Chemical Company

And 2007 President of the American Chemical Society
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| did not die.
Anon.
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