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SUMMARY

Approaches to drug discovery continue to undergo rapid and signifi-
cant change, presenting both opportunity and challenges. This meeting
looked at some of the ways that medicinal chemistry has been respond-
ing to these changes organizationally, through the application of new
technology and by applying the many lessons learned from past fail-
ures. It also focused on the many new opportunities where the applica-
tion of medicinal chemistry skills could lead to even broader impact in
the drug discovery process. This meeting brought together experts to
discuss changes in organization that companies have made to respond
to changes in the research environment. Application of one emerging
technology and its potential to support drug discovery was also dis-
cussed. Later sessions examined the roll of the host of metrics for as-

sessing compound quality in drug discovery that have emerged and
how they may evolve and be used most effectively to drive discovery pro-
grams. Finally looking to new areas of opportunity for medicinal chem-
istry, we heard about the application of medicinal chemistry in stem cell
research and the role of chemical biology in the drug discovery process.
This meeting was of interest to all involved in the drug discovery process.

Key words: Drug discovery – Flow chemistry technology – Molecular
obesity – Drugability indices

INTRODUCTION

This meeting was dedicated to the memory of Dr. Alma Simmonds,
one of the founders of the Society for Drug Research in 1966 which
later changed its name to the Society for Medicines Research, who
passed away in November 2015. Alma was the first person to be made
an honorary life member of the society in the 1980s and she served as
Honorary Secretary between 1966 and 1975.

It was Alma together with Norman J. Harper, professor at Aston Uni-
versity, who approached the Pharmaceutical Society in 1966 to let
them know about their intention to create this new Society. They were
greatly encouraged by the response they got including permission to
use the Pharmaceutical Society’s Hall for meetings and access to the
membership list to publicize the new Society. While the Society has
undergone many changes over the years, its focus has remained, since
the early days, in providing high-quality scientific meetings to edu-
cate and inform the whole of the drug discovery community in acade-
mia and industry.

SCIENCE, ART AND DRUG DISCOVERY - A PERSONAL
PERSPECTIVE

Sir Simon Campbell, CBE FRS, UK

The meeting was opened by Professor Sir Simon Campbell FRS, for-
mer Senior Vice president for Worldwide Drug Discovery at Pfizer. A
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synthetic organic chemist by training, Professor Campbell received
his BSc (1962) and PhD (1965) degrees from Birmingham University
in the U.K. Following postdoctoral research positions in the U.K., Chile
and U.S., he was appointed visiting professor at the Universidade de
Sao Paulo Brasil (1970) before joining Pfizer Central Research in Sand-
wich, U.K. (1970). Sir Simon’s lecture “Science Art and Drug Discovery
– A Personal Perspective” began by highlighting the continually
changing landscape of the pharmaceutical industry which is under
ever increasing pressure to improve productivity and reduce R&D
costs. The explosion in genome sciences and associated new tech-
nologies offers new opportunities to produce clinically effective and in-
novative therapies while reducing timelines. However, although new
target and hit identification are on the increase, it is the core innova-
tive science of applied drug discovery that continues to be rate limit-
ing in developing high-quality drug candidates capable of going the
distance to deliver medicines of true value. Using the discovery and
development of the calcium antagonist amlodipine (Norvasc™) and
phosphodiesterase 5 (PDE5) inhibitor sildenafil (Viagra™), Professor
Campbell illustrated that despite significant gaps in receptor and en-
zyme structure, the research programs were ultimately successful
through the correct blend of scientific data, experience, intuition and
an appropriate level of controlled and measured risk taking. The ob-
jective of the amlodipine program was to develop a once-daily cal-
cium antagonist for the treatment of angina and hypertension that
was a significant improvement over the current standard of care,
nifedipine (t.i.d. dosing), diltiazem (significant CYP-mediated
drug–drug interaction liability) and verapamil (narrow therapeutic
index). The poor pharmacokinetic profile common to these agents of-
fered the opportunity for significant improvement but at the time
there were over 90 published patents around the parent dihydropy-
ridine ring system that posed a significant challenge in establishing
a strong proprietary position. An advocate of Pasteur’s Dictum
“chance favors the prepared mind,” Professor Campbell and his team
employed a rational medicinal chemistry strategy focused on im-
proved metabolic stability which delivered a novel series of dihydropy-
ridines with high oral bioavailability and associated plasma terminal
half-lives suitable for once-a-day dosing. Key to the selection of UK-
48,340 was a revision of the in vivo preclinical protocol to understand
the time course of the pharmacological effect rather than look at ef-
fects at a single time point. Following extensive pharmacological pro-
filing, UK-48,340 (UK-48340-26, amlodipine besylate) was selected
for clinical development and was subsequently approved as Norvasc.
Therapeutic dose is low (5-10 mg q.d.) and steady-state plasma con-
centrations are achieved after about 5 days due to the long plasma
terminal half-life (30-50 hours) which was attributed to a significantly
increased volume of distribution. Compared with other dihy-
dropryridines, UK-48,340 potentiated a hydrophilic interaction and
formation of a salt bridge within the lipid membrane leading to fa-
vorable disposition properties. The low dose and long terminal half-
life coupled with low drug accumulation means that patients treated
with Norvasc can tolerate accidental “drug holidays” leading to an
overall improvement in patient compliance. To date over 30 billion
patient days of therapy have been achieved since launch.

Nitric oxide (NO) diffuses into vascular smooth muscle cells, stimulat-
ing the production of cGMP leading to vasodilation. The effects of ni-
tric oxide and cGMP are limited by PDE5 which inactivates cGMP in
the smooth muscle of the vascular and in platelets. Starting with za-

prinast, a weak, nonselective PDE5 inhibitor, computer modeling
techniques guided medicinal chemistry design efforts to achieve a
significant increase in potency and selectivity with a novel series of
pyrazolopyrimidines that were identified as highly potent PDE5 in-
hibitors with potential utility in the treatment of angina pectoris. UK-
92,480 (sildenafil) was demonstrated to have very good potency and
excellent selectivity over PDEs 1-4. However, while early clinical trials
with UK-92,480 were unsuccessful, experimental and clinical stud-
ies provided evidence that PDE5 inhibition might be an attractive ther-
apeutic approach to erectile dysfunction, as NO is a key regulator of
vascular tone in the corpus cavernosum. By 1997, 21 separate clinical
trials in over 5,000 patients had demonstrated the efficacy of silde-
nafil in various patient populations. The FDA approved Viagra in
March 1998 with European approval following in September 1998.
One of the most widely prescribed medicines, over 120 million pre-
scriptions by some 600,000 physicians for over 20 million men world-
wide, Viagra continues to be evaluated in additional indications
including pulmonary hypertension associated with underlying lung
diseases, chronic thromboembolic pulmonary hypertension, Ray-
naud’s phenomenon, right- and left-ventricular hypertrophy and cere-
brovascular diseases. Key to both of these highly successful research
programs were a number of guiding principles advocated by Profes-
sor Campbell: be hypothesis driven and generate the answers to the
key questions; develop robust, clinically focused biology screening
cascades with appropriate stage gates and progression criteria; utilize
state-of-the-art platforms but, perhaps most importantly, recognize
from the outset that although drug discovery requires a multidisci-
plinary and integrated approach, too large a team or unit can be in-
effective. In concluding, Professor Campbell mused that perhaps the
concept of Dunbar’s Number of 150 people is as equally important in
drug discovery as it is in maintaining social relationships.

CHANGING TIMES AND CHANGING PARADIGMS IN DRUG
DISCOVERY – A LILLY PERSPECTIVE

Dr. Magnus Walter, Lilly, UK

Presenting “Changing Times and Changing Paradigms in Drug Dis-
covery – a Lilly Perspective”, Dr. Magnus Walter reflected on the recent
period of extensive change the pharmaceutical industry has experi-
enced, and continues to do so. Efforts to improve productivity and re-
duce costs and attrition rates have resulted in the need to radically
change the drug research business model. While the maxim of “hy-
pothesis – design-prepare-test” is still at the core of medicinal chem-
istry thinking, new technologies, synthetic methods and increased
automation require different more cost-effective approaches. Conse-
quently, today’s medicinal chemistry is no longer a totally internal-
based resource but a hybrid mix of both internal and external efforts.
In order to reduce fixed overhead costs, improve flexibility and access
new technologies and scientific talent during the period 2002 to 2010,
Lilly externalized medicinal chemistry support across all stages of the
portfolio using multiple partners across the globe with the result that
by 2010, > 50% of new compound registrations were attributed to ex-
ternal efforts. However this was not without risk. The economic ben-
efits became less attractive as competition increased and capacity
decreased, especially in the Asian sector. Local infrastructure did not
always keep pace with the requirements for rapid, iterative drug dis-
covery and externalization still required a significant operational over-
head. Describing the next iteration as “Insourcing”, Dr. Walter
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highlighted the key benefits of co-location and maximizing the use
of existing laboratory facilities within the parent company. This ap-
proach reduced both the operational infrastructure associated with
external partnering and the burden on Lilly scientists managing third-
party interactions and improved compound iteration and cycle times.
Originally trialed in 2012 at the Indianapolis site, this model is now a
global partnership utilizing a total of 35 FTEs across the U.S. and U.K.
Lilly sites. Lilly’s Open Innovation Drug Discovery (OIDD) program
(www.openinnovation.lill.com) is founded on the principals that phar-
maceutical companies, academic and public research institutions all
share a common desire to advance innovative biomedical science and
research. This collaborative platform unites external investors with
Lilly scientists providing expertise for external investigators. The OIDD
web-based interface protects participant contributions and all data
generated is owned by the submitting investigator or institution. OIDD
also offers the capability of participants to request compound syn-
thesis and subsequent additional in vitro profiling and all proposed
compounds remain structure blinded through the conclusion of the
proposed selection process. Since its formation, over 600 scientists
from over 300 affiliations in 25 counties have participated in this col-
laborative venture, over 360,000 structures have been uploaded and
22 research collaborations have been initiated. In concluding, Dr. Wal-
ter commented that while the old days of “know-it-all and own-it all”
pharmaceutical companies are very much in the past, there are still a
number of challenges remaining. Increasing compound numbers
alone does not improve drug discovery effectiveness, good design and
judgement are just as important, if not more so, than scalable and ef-
fective synthetic processes. Thoughtful design and discovery aligned
with a fundamental understanding of target engagement related to
pharmacological response are key drivers for success. In these aspects
medicinal chemistry is still very much a central discipline in success-
ful drug discovery.
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APPLICATIONS OF FLOW CHEMISTRY TECHNOLOGY IN DRUG
DISCOVERY AND DEVELOPMENT 

Dr. Chris Selway, Cyclofluidics, UK

The technique of flow chemistry has developed rapidly over the last
15 years, and is now being applied routinely by academic and indus-
trial research organizations. A number of commercial systems exist,
with flow rates ranging from as low as 10 µL/min to 20 mL/min, and
the ability to control mixing rate, heat transfer (heating and cooling),
as well as multistep chemistries makes it a very versatile technique.
Flow chemistry has also enabled access to types of chemistry (such as
photochemistry, electrochemistry and surface chemistry) which have
been difficult using standard batch chemistry. Cyclofluidic (a
private/public funded initiative) was setup to design an Integrated
Drug Discovery System, which would integrate flow chemistry, purifi-
cation, analysis and biology screening for rapid hit to lead optimiza-
tion. Combining this further with integrated design software,
molecules can be synthesized and screened in a fully automated se-
rial iterative mode, using the biological data generated on each cycle
to inform the selection of the best compound to make next. This plat-
form has been named CyclOps™ and has reduced the synthesis to
screen cycle time to 90 minutes in a proof-of-concept study (Fig. 1).
Within 142 synthesis and screening cycles, a 22 nM, 6000-fold selec-
tive lead was generated from a 1 µM, 30-fold selective hit.

MOVING BEYOND MOLECULAR OBESITY AND POTENCY AS
ADDICTIONS IN DRUG DISCOVERY 

Dr. Mike Hann, GlaxoSmithKline, UK

Dr. Hann reflected on some of the learnings about causes of attrition
in drug discovery over recent years and how medicinal chemistry prac-
tice can contribute to alleviating these issues. Some solutions were

Figure 1. CyclOps™ proof of concept study.
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also offered, including discussion of the work at GlaxoSmithKline
(GSK) on determining intracellular drug concentrations which histor-
ically has been a stumbling block for many intracellular targets. Mo-
lecular obesity (1)—the tendency of molecules to become too large
and particularly too lipophilic for their own good in a drive for po-
tency—is now well recognized as presenting a substantial risk of at-
trition downstream. To manage molecular obesity, various indices
have now been introduced including ligand efficiency and lipophilic
ligand efficiency. While potency (usually determination of which is the
first and most rapidly generated piece of data for a new compound)
can be beneficial in improving therapeutic index, selectivity and re-
ducing drug dose, it is too often achieved by increasing both molec-
ular weight and lipophilicity. As secondary assays may well be cellular,
the tendency to strive for early cellular activity is to increase lipophilic-
ity providing an additional driver into inappropriate physicochemical
space. Furthermore, as Dr. Hann clearly demonstrated, increasing
lipophilicity drives towards reduced target selectivity (2). Potency as
determined by the Gibbs free energy (= -RTlnKd) is determined by
both enthalpy—largely driven by polar interactions and entropy
broadly associated with lipophilic interactions. More potent com-
pounds have been shown to have a much larger entropic contribu-
tion relative to less potent compounds with a switch to greater
entropic relative to enthalpic input at pKds beyond 8. Thus, implicit in
the drive to very potent compounds is increased lipophilicity. The mes-
sage from Dr. Hann was to ensure getting the most from polar en-
thalpic interactions at an early stage in lead optimization was perhaps
more readily done with fragments as starting points (3, 4). Histori-
cally, potency of marketed compounds—where their target has been
clearly identified, clusters around a –log10 affinity 7.8—in other words
potency despite being (usually) easy to measure is not a great indica-
tor of ultimate success for a compound (5). The Property Forecast
Index (PFI = mChromLogD7.4 + # aromatic rings [6]) has been found
by the GSK group to be a useful guide to developable compounds
with lower values, up to 6, improving solubility, reducing plasma pro-
tein binding, and improving metabolic stability and reduced P450 in-
teractions. However, optimal permeability in an artificial membrane
assay is between PFI 6-8; further more potency tends to increase with
increasing PFI. Thus, some compromise is invariably required al-
though the PAMPA permeability measurements are a rate not an
equilibrium parameter. Solubility is of course a key component in get-
ting compounds to the site of action—the first of the Pfizer three/four
pillars concept (7, 8). One perspective on the “first pillar” is via a drug
efficiency index (Drug Efficiency Index = Log[Biophase Concentration
X 100/Dose]+ pXC50) (9), where high drug efficiency needs a balance
of potency and access to the target and equates to a low dose. Re-
markably there is a reasonable correlation between an in vitro drug ef-
ficiency measure reliant on two HPLC methods (In vitro HPLC log Deff
max = 2 – (0.23xlogk HSA+0.43*logkIAM-0.72) (10) and in vivo drug
efficiency. Continuing the theme of “Pillar one” - while biophase con-
centration is generally taken to refer to plasma concentration, this is
increasingly an oversimplification with many new targets now being
intracellular. In a final section of his presentation, Dr. Hann discussed
the application of RapidFire MS to determine total cellular drug con-
centrations; results are expressed as a ratio of intracellular to extra-
cellular concentration (11). Interestingly, there was little correlation of
results with artificial membrane permeability although there was
some with logD7.4 and even more with artificial membrane affinity. In
a next step, intracellular free concentration was estimated using

Rapid Equilibrium Dialysis. Analysis of results indicated that lower
PFI was generally indicative of higher intracellular free drug and free
fraction than compounds with higher PFI, although too low a PFI will
not allow compounds to pass through the membranes in the first
place. Following the “Pillar one” theme of “Does it get there?” was a
short discussion of the development of Secondary Ion MS (SIMS)
which was demonstrated to give subcellular resolution of drug from
in vivo samples. This technique clearly has a lot of promise for future
understanding in this question of cellular disposition. For the second
of the Pfizer Pillars—Does the compound engage the target?—Cellu-
lar Thermal shift assays were seen as a new approach. The third of
the Pfizer pillars—Does the compound elicit the desired response?—
is dependent on both the choice of target and chemical tractability
and Dr. Hann emphasized both target and chemistry need to be
tractable for a program to be tractable. Finally Dr. Hann highlighted
the importance of remembering historical learnings, the “unknown
knowns”, not least of which was the emphasis on maintaining a rea-
sonable logP discussed by Hansch in 1969. Perhaps an alternative ex-
pression of this is how can we “stand on the shoulders of giants” if we
forget, ignore or are unaware of the giants!

APPLICATION OF DRUGABILITY INDICES WITHIN JANSSEN 

Dr. Gary Tresadern, Janssen, Belgium

Dr. Gary Tresadern, talked about the application of various drugabil-
ity indices within CNS projects at Janssen in his talk entitled “Appli-
cation and Analysis of Drugability Indices at Janssen”. After reviewing
the various parameters commonly used in compound optimization
(logP, LE [ligand efficiency], LLE [lipophilic ligand efficiency], LELP
[lipophilicity-corrected ligand efficiency], etc.) and how these differen-
tiate drugs, leads and hits, Dr. Tresadern presented several hit and
lead optimization programs from the Janssen Neuroscience team and
how such parameters had evolved over the lifetime of the project. A
particular focus was placed on the optimization of allosteric
modulators (mGlu2, mGlu5 and -secretase), where it is known that
potent compounds often reside within an area of chemical space that
is characterized by high lipophilicity, high molecular weight and low
solubility. Traditionally, optimization programs aimed at increasing
compound potency have done so at the expense of increasing
lipophilicity, which may in part be related to the nature of the binding
site. In analyzing the progress of compound optimization from HTS hit
to preclinical candidates in mGluR modulator programs, project
teams appeared to generally start from hits with good LE (low molec-
ular weight), but with poor LLE (moderate to high logP and low po-
tency). As hits were subsequently optimized following good medicinal
chemistry design, LLEs were significantly improved, with potency
being increased and logP being kept constant and under control. Ul-
timately, preclinical candidates were shown to reside in a more opti-
mal area of chemical space, characterized by low molecular weight,
moderate lipophilicity and good LLE. It was noted that by maintain-
ing a tight control over lipophilicity, compounds of high potency and
high LLE could be designed within the same series. An additional con-
clusion was that selecting hits based on LE and LLE moved the pro-
gram into potential more attractive chemical space during
subsequent optimization stages. Finally, a comparison was made with
compound optimization for two different mechanisms (PDE10 inhibi-
tion and D2 antagonism), where achieving high LE and LLE was much
more achievable, likely due to the target classes concerned.
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cell differentiation protocols to rapidly pinpoint combinations of vari-
ables that drive stem cell differentiation into given phenotypes. This
is achieved by stem cells being grown on microscopic beads which
are shuffled serially through many different culture conditions, which
are tracked by unique fluorescent tags and de-convoluted using pro-
prietary bioinformatics software. The best yielding conditions can then
be independently optimized and scaled up to yield the desired func-
tional cell population. Progenitor Therapeutics Ltd. has used Com-
biCult to differentiate pluripotent stem cells into myeloid progenitor
cells, which when screened phenotypically for the appearance of
megakaryocytes and platelets identified Promacta (eltrombopag,
GSK) a marketed small-molecule TPO mimetic. CombiCult was later
applied to generate oligodendrocyte progenitor cells in 15 days, yield-
ing 80% pure OPCs (a significant improvement over the 98-day pub-
lished protocol). These were screened against libraries of bioactive
compounds, which identified small molecules which aid remyelina-
tion of neurons, as a potential treatment of multiple sclerosis. Fur-
ther cells have also been generated, screened and molecules that
stimulate the regeneration of specific cells, restoring tissue function
in serious degenerative diseases such as osteoarthritis and muscular
dystrophy identified.

NATURAL PRODUCTS AND THEIR CELLULAR TARGETS 

Prof. Stephan Sieber, Munich, Germany

Prof. Sieber discussed some of his latest work on the use of elec-
trophilic natural products to help in identifying new targets through
proteomics with the possible progression to new therapeutic ap-
proaches. Focus was on the search for unprecedented antibiotic tar-
gets moving away from mechanisms addressing cell wall biosynthesis,
protein biosynthesis or RNA/DNA replication and where antibiotic re-
sistance routinely appears. Also discussed by Prof. Sieber were ap-
proaches to oncology targets. There are a substantial number of
naturally occurring electrophilic b-lactones, some of which are re-
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The modulation of -secretase was highlighted as a particularly chal-
lenging mechanism to be able to design potent compounds that
maintain acceptable molecular weight and lipophilicity, with reported
modulators often residing at the limit of ‘CNS drugable space’. Hit
and lead compounds generally had poor LLE, with this parameter not
changing significantly over the course of the optimization program.
Late stage leads generally had higher LLE values, but still much lower
than in other programs, due largely to the inherent higher lipophilic-
ity. Compounds with these moderate LLEs were subsequently shown
to suffer from problems such as poor pharmacokinetics and liver tox-
icity. Emerging from a subsequent back-up program looking for sig-
nificantly different chemistry, new leads were identified that appeared
to offer an improvement in LLE values in the 4.5-5.0 range.

In conclusion, for targets where potency could often be increased at
the cost of increased lipophilicity, driving optimization on LLE was
shown to provide late-stage compounds of much higher quality. It
was shown that while selecting hit compounds based on LE was ben-
eficial (favoring low molecular weight starting points), LLE was a much
more useful metric for the subsequent optimization phase. Finally,
the nature of the target class and mode of action of compounds had
a significant effect on how effectively drugability indices such as these
could be used.

REGULATION OF STEM CELLS WITH SMALL MOLECULES 

Dr. Yen Choo, Progenitor Therapeutics, UK 

Being able to differentiate human embryonic stem cells or iPSC into
different cell types offers the chance to access therapeutically rele-
vant cell therapies, but also access drug discovery programs to iden-
tify disease-modifying small-molecule drugs. Small molecules are
recognized as being cheaper, more stable and reliable than the re-
combinant growth factors currently used to drive differentiation. Com-
biCult™ (a Plasticell technology) is a high-throughput screening
system capable of multiplexing extremely large numbers of putative

Figure 2. Structures for discussed compounds.
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ported to have weak antibiotic activity including obafluorin (Fig. 2).
To explore molecular targets for these lactones, a small library of
alkynyl substituted analogues was prepared. Incubation with the tar-
get organisms proteome and subsequent tagging with an azide linked
biotin tag and fishing with avidin. Proteins labeled by covalent ring
opening of the b-lactone were thereby isolated and could be analyzed
following SDS-gel analysis, tryptic digest and LC-MS/MS. An exam-
ple of this work was the discovery that compound D3 labeled ca-
seinolytic protease P (ClpP) in S. aureus. ClpP serves to remove
misfolded proteins as a result of a stress response and is associated
with virulence response in bacteria (13). ClpP readily accommodates
the b-lactone as a substrate (14, 15) which acts as an irreversible in-
hibitor reducing the generation of mediators of inflammation, sepsis
and toxic shock. While compound AVU1 was active in a topical mouse
model of S. aureus-induced abscess, progression of b-lactones is se-
verely limited by their instability in plasma. The amide (R,R)-3 corre-
sponding to the amide of ring opened AVU1 showed good plasma
stability but also antivirulence activity against a range of clinical iso-
lates and with no evidence for resistance. However the activity of (R,R)-
3 was not associated with inhibition of ClpP. To determine the target
of (R,R)-3, a photo labile benzophenone cross linker was attached to
(R,R)-3 along with an alkyne to exploit the previously used click chem-
istry to introduce a biotin tag—compound 1. Intriguingly, 1 was iden-
tified as binding to a manganese transporter protein knockout of
which was shown to reduce bacterial virulence. Importantly, (R,R)-3
showed substantially improved pharmacokinetics relative to b-lac-
tones and was active on systemic treatment in the mouse S. aureus
abscess model. Prof. Sieber moved on to describe two aspects of his
work in identifying targets for cancer therapies. Firstly in a collabora-
tion with Prof. Tietze was work to identify targets of duocarmycin.
While DNA is the prominent target for duocarmycins, Prof. Siebers
work showed that appropriately tagged duocarmycin analogues also
targeted aldehyde dehydrogenase 1A1 (ALDH1A1) which is essential
for lung cancer cell survival and is also involved in detoxification of
chemotherapeutics. Furthermore, removing the indole motif pre-
vented interaction with double stranded DNA while retaining
ALDH1A1 inhibitory activity, e.g., 2. Compounds showed excellent se-
lectivity for ALDH1A1 relative to other aldehyde dehydrogenases bind-
ing covalently with Cys302. Compounds such as 2 retained excellent
cytotoxicity attributed to their ALDH1A1 inhibitory activity and consis-
tent with siRNA knockout experiments. Finally, Prof. Sieber discussed
his work in collaboration with Prof. Vollmar to identify the target of
compound T8, a sensitizer of cancer cells towards cancer therapeu-
tics such as etoposide. A photolabel and alkyne tag were introduced
to T8 to give compound 3 which on incubation with cells, photolabel-
ing in situ, cell lysis and subsequent azide/biotin tagging allowed ex-
traction and identification of labeled proteins. Targets for this
compound were identified as several protein disulphide isomerases
(PDI) which support cancer cells when they are under stress. From
testing of a range of analogues, the azide PS89, a reversible inhibitor,
was the most efficacious at cell sensitization in the presence of etopo-
side with the azide binding deep into a sub-pocket. PS89 is superior
to previous poorly selective or irreversible inhibitors and will be a valu-

able tool for the studies of the role of PDI in cancer.
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