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““IIff  yyoouu  aacctt  ssyysstteemmaattiiccaallllyy,,  
cchhaannccee  hhaappppeennss  mmoorree  eeffffeeccttiivveellyy..””

Jürg
Zimmermann:
Extraordinary 
Contributions to
Oncology Research

Jürg Zimmermann (age 46) was awarded the 2003
VIVA (Vision, Innovation, Value, Achievement)

Novartis Distinguished Scientist Award. He is Head
of Combinatorial Chemistry at the Novartis
Institutes for BioMedical Research. Zimmermann, a
medicinal chemist, is the chemical inventor of the
compound STI571 also called Gleevec® (Glivec®

outside the US), which was introduced to the mar-
ket in 2001 for the treatment of Chronic Mylogenous
Leukemia. Gleevec® was the first protein kinase
inhibitor on the market. Zimmermann is the author
of more than 50 publications and a frequent invited
speaker at scientific conferences.

Sandra Ziegler, Manager, Internal Comm-
unications for NIBR in Cambridge, talked with
Zimmermann about his Distinguished Scientist title.

Sandra Ziegler (SZ): Congratulations for your VIVA
Novartis Distinguished Scientist Award. This annual

award is granted to Novartis scientists for their 
outstanding ongoing scientific performance, the high
relevance of their findings to Novartis and their recogni-
tion by the external and internal scientific community.
What does this award mean to you?

Jürg Zimmermann (JZ): The award is a wonderful
confirmation that what I have achieved in the last
years is relevant. Relevant not only scientifically,
but also for Novartis and the patients. It is a huge
recognition of my work. The VIVA award definite-
ly also motivates me for the future and it is an invi-
tation to keep up the good work. In a way, it sym-
bolizes a thank you for the past and an obligation
for the future.

SZ: You have received the award mostly for the work
you have done during the development of Gleevec®. You
are basically the father of the compound STI571, the
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first protein kinase inhibitor, which has reached the
market. Gleevec® is also the first example of targeted
drug therapy in cancer. How did you as a medicinal
chemist set about the adventure of a protein kinase
inhibitor? How did you know with what chemical com-
pound to start working?

JZ: In the early 1990s, we collaborated with a com-
pany that tested phenylamino-pyrimidine pharma-
cophores in animal models of inflammation. One
day, in a discussion with a pharmacologist at the
University of Basel, Prof. Pfeilschifter, we came up
with the idea that these compounds could not only
act against inflammation but might indeed be
inhibitors of Protein Kinase C (PKC). Since we had
some of those phenylamino-pyrimidine com-
pounds in our own archives, we started a set of

experiments. We wanted to test the hypothesis, the
compound and its specificity in a selectivity panel.
This panel included among others bcr-abl, the pro-
tein known to cause Chronic Mylogenous
Leukemia. Interestingly, one derivative of the
phenylamino-pyrimidine pharmacophores showed
reactivity against PKC and bcr-abl, but was inac-
tive in all the other assays. That was the starting
signal for a small research project into inhibitors of
bcr-abl. Nick Lydon, the biologist in our team,
immediately understood the potential and rele-
vance of this finding and moving forward relent-
lessly pushed our efforts towards an inhibitor of
bcr-abl. He understood that this finding was a gift
from heaven because it allowed us to easily vali-
date the prospects of kinase inhibitors in the clin-
ics. Most astonishingly—and we almost cannot

II nn  aann  eeffffoorrtt  ttoo  ddiissccoovveerr
ppootteenntt,,  sseelleeccttiivvee  aanndd  oorraallllyy

aaccttiivvee  pprrootteeiinn  kkiinnaassee
iinnhhiibbiittoorrss  ZZiimmmmeerrmmaannnn  aanndd
hhiiss  ccoolllleeaagguueess  ddeessiiggnneedd  aanndd
ssyynntthheessiizzeedd  aa  nnoovveell  ccllaassss  ooff
AATTPP--ccoommppeettiittiivvee  iinnhhiibbiittoorrss
bbaasseedd  oonn  aa  cceennttrraall  pphheennyy--
llaammiinnoo--ppyyrriimmiiddiinnee  tteemmppllaattee
pphhaarrmmaaccoopphhoorree..  TThheeyy  tthhoorr--
oouugghhllyy  ooppttiimmiizzeedd  tthhiiss  ssccaaff--
ffoolldd,,  wwhhiicchh  eevveennttuuaallllyy  lleedd  ttoo
ccoommppoouunnddss  wwiitthh  ppootteenntt
aaccttiivviittyy  aaggaaiinnsstt  PPrrootteeiinn
KKiinnaassee  CC  ((PPKKCC)),,  aa
sseerriinnee//tthhrreeoonniinnee  kkiinnaassee..  IInn
ppaarrttiiccuullaarr,,  ddeerriivvaattiivveess  bbeeaarr--
iinngg  aa  33’’--ppyyrriiddyyll  ggrroouupp  aatt  tthhee  33--ppoossiittiioonn
ooff  tthhee  ppyyrriimmiiddiinnee  ((11AA))  sshhoowweedd  aa  hhiigghh
cceelllluullaarr  aaccttiivviittyy..  DDuurriinngg  tthhee  ooppttiimmiizzaa--
ttiioonn  ooff  tthhiiss  ssttrruuccttuurraall  ccllaassss  ffoorr  PPKKCC
iinnhhiibbiittiioonn,,  tthhee  tteeaamm  ooff  bbiioollooggiissttss  aanndd
cchheemmiissttss  oobbsseerrvveedd  tthhaatt  tthhee  pprreesseennccee
ooff  aann  aammiiddee  ggrroouupp  oonn  tthhee  pphheennyyll  rriinngg
aallssoo  iinnhhiibbiittss  ttyyrroossiinnee  kkiinnaasseess,,  ssuucchh  aass
tthhee  bbccrr--aabbll  kkiinnaassee  ((11BB))..  IInn  tthhiiss  ccaassee,,
tthhee  aammiiddee  bboonndd  nneeeeddeedd  ttoo  bbee  ssttaabbllee
ttoowwaarrddss  hhyyddrroollyyssiiss  bbeeccaauussee,,  ffoorr  ttooxxii--
ccoollooggiiccaall  iissssuueess,,  tthhee  sscciieennttiissttss  hhaadd  ttoo
aavvooiidd  tthhee  rreelleeaassee  ooff  aann  uunnpprrootteecctteedd
ddiiaammiinnoopphheennyyll  mmooiieettyy..  TThheeyy  aacchhiieevveedd
tthhiiss  wwiitthh  ddeerriivvaattiivveess  bbeeaarriinngg  aa  pphheennyyll
iinn  RR11..  

SSeelleeccttiivviittyy  wwaass  tthhee  nneexxtt  hhuurrddllee  ssiinnccee
tthhiiss  ttyyppee  ooff  ccoommppoouunndd  ssttiillll  iinnhhiibbiitteedd
PPKKCC  aass  wweellll  aass  ttyyrroossiinnee  kkiinnaasseess..  

AAtt  tthhiiss  ppooiinntt,,  ZZiimmmmeerrmmaannnn  mmaaddee  aa
kkeeyy  oobbsseerrvvaattiioonn  ffrroomm  tthhee  aannaallyyssiiss  ooff
ssttrruuccttuurree--aaccttiivviittyy  rreellaattiioonnsshhiippss::  aa  ssuubb--
ssttiittuuttiioonn  aatt  ppoossiittiioonn  66  ooff  tthhee  ddiiaammiinnoo
pphheennyyll  rriinngg  wwaass  nnoott  ttoolleerraatteedd  ffoorr  PPKKCC
iinnhhiibbiittiioonn..  IInnddeeeedd,,  tthhee  iinnttrroodduuccttiioonn  ooff
aa  ssiimmppllee  ““ffllaagg--mmeetthhyyll””  lleedd  ttoo  lloossss  ooff
aaccttiivviittyy  aaggaaiinnsstt  PPKKCC,,  wwhhiillee  tthhee  aaccttiivviittyy
aaggaaiinnsstt  pprrootteeiinn--ttyyrroossiinnee  kkiinnaasseess  ccoouulldd
bbee  rreettaaiinneedd  oorr  eevveenn  eennhhaanncceedd  ((11CC))..  

UUnnffoorrttuunnaatteellyy,,  tthhee  ffiirrsstt  sseerriieess  ooff  sseelleecc--

ttiivvee  iinnhhiibbiittoorrss  oorriiggiinnaallllyy  pprree--
ppaarreedd  sshhoowweedd  ppoooorr  oorraall
bbiiooaavvaaiillaabbiilliittyy  aanndd  llooww  ssoolluubbiillii--
ttyy  iinn  wwaatteerr..  TThhee  rreesseeaarrcchheerrss
eevveennttuuaallllyy  cciirrccuummvveenntteedd  tthhiiss
ddrraawwbbaacckk  bbyy  iinnttrroodduucciinngg  aa
ssoolluubbiilliizziinngg  ssiiddee  cchhaaiinn  iinn  aa
rreeggiioonn  ooff  tthhee  mmoolleeccuullee  tthhaatt
ddooeess  nnoott  iinntteerrffeerree  wwiitthh  bbiinndd--
iinngg  ttoo  tthhee  ttaarrggeetteedd  eennzzyymmee..
IInn  ffaacctt,,  tthhiiss  mmooddiiffiiccaattiioonn  ddrraa--
mmaattiiccaallllyy  iinnccrreeaasseedd  aaqquueeoouuss
ssoolluubbiilliittyy  aass  wweellll  aass  oorraall
bbiiooaavvaaiillaabbiilliittyy..  EEvveenn  tthhoouugghh
tthhee  aaddddiittiioonn  ooff  bbaassiicc  ggrroouuppss
aatt  ppoossiittiioonn  44  ooff  tthhee  pphheennyyll
rriinngg  hhaadd  tthhiiss  rreessuulltt,,  tthhee

cchheemmiissttss  hhaadd  ttoo  aavvooiidd  tthhee  ““aanniilliinnee--
aalleerrtt””  ((mmuuttaaggeenniicc  ppootteennttiiaall))..  TThheeyy
aacchhiieevveedd  tthhiiss  bbyy  bbrriinnggiinngg  iinn  aa  ssppaacceerr
bbeettwweeeenn  tthhee  pphheennyyll--rriinngg  aanndd  tthhee  nniittrroo--
ggeenn--aattoomm..  TThhee  bbeesstt  ccoommppoouunndd  ffrroomm
tthhiiss  sseerriieess  wwaass  tthhee  mmeetthhyyll--ppiippeerraazziinnoo
ddeerriivvaattiivvee  SSTTII557711,,  wwhhiicchh  wwaass  sseelleecctteedd
aass  tthhee  mmoosstt  pprroommiissiinngg  ccaannddiiddaattee  ffoorr
cclliinniiccaall  ddeevveellooppmmeenntt  ((11DD))..  SSTTII557711,,
wwhhiicchh  eevveennttuuaallllyy  bbeeccaammee  GGlleeeevveecc®®,,  iiss
tthhee  ffiirrsstt  pprrootteeiinn  kkiinnaassee  iinnhhiibbiittoorr  tthhaatt
hhaass  rreeaacchheedd  tthhee  mmaarrkkeett..
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Optimization of the Phenylamino-Pyrido-Pyrimidine Lead Structure

TThhee  ssyynntthheessiiss  ooff  aa  wwiinnnneerr

““TThhee  VVIIVVAA AAwwaarrdd  ssyymmbboolliizzeess  aa  tthhaannkk  yyoouu  ffoorr  tthhee  ppaasstt  

aanndd  aann  oobblliiggaattiioonn  ffoorr  tthhee  ffuuttuurree..””
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admit that today—there was never a major project
on inhibitors of bcr-abl. All the experiments were
done on the side and were received with a certain
indifference. There were not enough patients. At
that time, the focus of the field was on Epidermal
Growth Factor (EGF), PKC and Cyclin-Dependent
Kinase (CDK) inhibitors, and we and our ideas
were often received with a lot of skepticism.

SZ: In a next step, you started to optimize the com-
pound, to make it more selective and drugable. To
achieve this, you added different side chains to the core
compound. Do you, as a medicinal chemist, use a tool-
box of side chains of which you know the effects? Do
you have a side chain that makes a compound more sol-
uble in water, a side chain for oral bioactivity?

JZ: In a way it would be nice to have such a tool-
box, but then it would also take away a lot of the
fun and fascination of my work. No, we cannot
depend on this kind of help. Usually, we have a
certain understanding of the structure of the active
site of the protein and try to model our compounds
in such a way that they fit perfectly into this pock-
et. You can compare this work to the work of a
locksmith who tinkers with the key then tries it
out; removes another bit at another position and so
on until the key fits perfectly into the lock and
opens it smoothly. In the end you can even predict
the shape of the lock while looking at the key. 

In the early 1990s, we did not have the X-ray
structure of bcr-abl and we really had to try out
side chains. That was extremely thrilling. For
instance, when we added a methyl group at a cer-
tain position, selectivity would go up but potency
down. What did that mean and how did that influ-
ence our next step? It was trial and error, but usu-
ally with a learning process. With every compound
that we handed over to the biologists and with
every result that we received back, we learned
something. And this helped us design the next
molecule. Often the modifications did not lead to
the expected effects and we fell on our noses. Often
we had the feeling that we understood what was
going on, and then the compound was inactive
again. But this is what makes my work so exciting.
I would find it boring if the problems were easy 
to solve.

SZ: The knowledge of the structure of the active center
of a protein is key to the development of a compound. In
the 1990s did you already use the sophisticated protein
structure software that is available today?

JZ: When we started to optimize the compound
that inhibits bcr-abl, computer assisted modeling
(CAMM) was used frequently in the labs. Already
then we used in silico approaches for the develop-
ment of our compounds. The crazy thing about the
bcr-abl project however, was that even though we

had CAMM data, we eventually fell back on pen
and paper. The computer-based enzyme model that
we used always gave less than optimal predictions.
In the end, we abandoned the in silico structure for
this project even though we did not understand
what was going on with the computer models.

In 2000, we finally understood why the otherwise
so precise structural models failed for our com-
pound optimization. We realized that STI571 binds
to the inactive form of bcr-abl. The computer model
showed the active form of the fusion protein. The
calculations based on this form of the protein could
therefore never succeed in our in vitro systems.

Today, we would still use paper and pen to move
on once a computer model is not satisfactory.
However, nowadays, we can use a number of dif-
ferent methods such as NMR (Nuclear Magnetic
Resonance) to validate the model earlier. These
days, we would also try to determine the X-ray
structure of the protein much earlier. The X-ray
structure is now an integral part of each drug dis-
covery effort, if feasible. Finally, in combinatorial
chemistry we would synthesize a thousand 

““YYoouu  ccaann  ccoommppaarree  tthhiiss  wwoorrkk  ttoo  tthhee  wwoorrkk  

ooff  aa  lloocckkssmmiitthh  wwhhoo  ttiinnkkeerrss  wwiitthh  tthhee  

kkeeyy  tthheenn  ttrriieess  iitt  oouutt;;  rreemmoovveess  aannootthheerr  

bbiitt  aatt  aannootthheerr  ppoossiittiioonn  aanndd  ssoo  oonn  uunnttiill  

tthhee  kkeeyy  ffiittss  ppeerrffeeccttllyy  iinnttoo  tthhee  lloocckk  aanndd

ooppeennss  iitt  ssmmooootthhllyy..””
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molecules based on a common core and test those
to identify the promising hit.

SZ: After you had identified the active compound, did
you follow your compound through biological testing
and eventually through the clinical trials or were you no
longer interested in it after your job was done?

JZ: During my whole career as a medicinal
chemist, it was always all or nothing. I either did
not care at all what happened to the compound or
I had sleepless nights even after the lead was iden-
tified. For STI571 it was the latter. I followed the
efforts of Nick Lydon and finally Brian Druker. I
suffered with every rebound for example when the
first in vivo experiments showed side effects. I also
lived through the happy phases for instance once

we had Brian Druker in Boston on the team who
was willing to test the compound in patients.

SZ: Who or what has triggered your fascination for
chemistry and how do you find the strength and motiva-
tion to develop yet another compound?

JZ: It was my chemistry teacher in high school dur-
ing chemistry lab that seeded fascination. We were
allowed to experiment with a “Cosmos” kit and I
simply loved it. You must know, my father was a
craftsman and I was terribly untalented with every
tool at home. In chemistry lab, I suddenly was suc-
cessful with the tools that we used there. Still
today, my fascination with chemistry motivates me
every day. I also find a lot of strength in nature. I
sail on the Lake Neuenburg—something I learned
during my post-doc in Australia—and I love to ski. 

SZ: Looking back what would you recommend to young
scientists that would like to follow in your footsteps?

JZ: I think a young scientist should have the
absolute ambition and dedication to discover and
develop a new drug. For me, the one and only goal
was to eventually be able to enter a pharmacy and
ask for the product that I discovered. Publications
are important, yes, but for me the driving force
was the new medicine. This may sound naïve and
of course I was always aware that I also needed a
lot of luck, but this wish was my driving force. I
think I can compare my striving to the one of an
opal miner that I met in Australia. This guy was
looking for a black opal and hardly took the time
to talk with me. As the gold miners in the
American West, he was persuaded that he would
find his bonanza anytime soon. This was also true
for me while I was working on the compound that
inhibits bcr-abl.

SZ: In the future where do you see the challenges and
the risks of the research at Novartis?

JZ: With the move of the headquarters to
Cambridge, Novartis can profit from the huge
research potential in the Greater Boston Area. The
expectations are high, but I also believe that you
can court luck by acting systematically. Friedrich
Dürrenmatt once said that the more methodically
humans act, the more effectively chance happens. 

I want to emphasize something that was also
true for the Gleevec® project. We would not have
achieved what we did without a large team. Such 
a success never solely depends on one person. I am
pleased that Novartis offers the potential to move
from a compound to clinical trials and eventually
to market introduction; that it offers such great
teams. At Novartis, research can trigger a whole
cascade. It is the domino stone that starts the
advance toward a new drug.

““II  tthhiinnkk  aa  yyoouunngg  sscciieennttiisstt  sshhoouulldd  hhaavvee  tthhee  aabbssoolluuttee  aammbbiittiioonn  

aanndd  ddeeddiiccaattiioonn  ttoo  ddiissccoovveerr  aanndd  ddeevveelloopp  aa  nneeww  ddrruugg..””
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