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Open	
  Access	
  

•  Two	
  routes	
  for	
  achieving	
  OA:	
  
–  Green	
  OA:	
  self-­‐archiving,	
  meaning	
  authors	
  publish	
  in	
  any	
  journal	
  and	
  then	
  

self-­‐archive	
  a	
  version	
  of	
  the	
  ar:cle	
  for	
  free	
  public	
  use	
  in	
  their	
  ins:tu:onal	
  
repository	
  a	
  central	
  repository	
  (such	
  as	
  Oxford	
  Research	
  Archive	
  (ORA),	
  
Europe	
  PMC,	
  the	
  ESRC	
  Research	
  Catalogue,	
  or	
  ArXiv).	
  	
  It	
  is	
  subject	
  to	
  copyright	
  
or	
  other	
  restric:ons	
  that	
  may	
  be	
  set	
  by	
  the	
  journal	
  

–  Gold	
  OA:	
  publishing	
  in	
  an	
  open	
  access	
  journal	
  that	
  provides	
  immediate	
  OA	
  to	
  
all	
  of	
  its	
  ar:cles	
  on	
  the	
  publisher’s	
  website,	
  possibly	
  necessita:ng	
  an	
  Ar:cle	
  
Processing	
  Charge	
  (APC)	
  

“Open-­‐access	
  (OA)	
  literature	
  is	
  digital,	
  
online,	
  free	
  of	
  charge	
  including	
  for	
  those	
  
who	
  do	
  not	
  have	
  personal	
  or	
  ins:tu:onal	
  
subscrip:ons	
  to	
  journals,	
  and	
  free	
  of	
  most	
  
copyright	
  and	
  licensing	
  restric:ons.	
  What	
  
makes	
  it	
  possible	
  is	
  the	
  internet	
  and	
  the	
  
consent	
  of	
  the	
  author	
  or	
  copyright-­‐holder.”	
  

From	
  Open	
  Access	
  Oxford	
  



Open	
  Access	
  at	
  Oxford	
  

Ref:	
  Open	
  Access	
  Oxford,	
  Statement	
  on	
  Open	
  Access	
  at	
  the	
  University	
  of	
  Oxford	
  11	
  March	
  2013	
  
(hYp://crea:vecommons.org)	
  
	
  

•  The	
  Working	
  Group	
  on	
  Expanding	
  Access	
  to	
  Published	
  Research	
  Findings	
  (‘Finch	
  
Group’)	
  was	
  set	
  up	
  in	
  October	
  2011	
  to	
  examine	
  how	
  UK-­‐funded	
  research	
  findings	
  
can	
  be	
  made	
  more	
  accessible.	
  	
  

•  The	
  Government	
  announced	
  on	
  16	
  July	
  2012	
  that	
  it	
  accepted	
  the	
  
recommenda:ons	
  of	
  the	
  Working	
  Group	
  

•  From	
  1	
  April	
  2013,	
  the	
  new	
  Research	
  Council	
  UK	
  policy	
  on	
  Open	
  Access	
  has	
  come	
  
into	
  effect	
  

•  Requires	
  that	
  peer-­‐reviewed	
  research	
  ar:cles	
  that	
  are	
  publicly-­‐funded	
  achieve	
  
sa:sfactory	
  open-­‐access	
  levels	
  

•  Both	
  “gold”	
  and	
  “green”	
  routes	
  are	
  acceptable,	
  though	
  Oxford	
  recommends	
  
“green”	
  

•  Can	
  deposit	
  in	
  ORA	
  only	
  if	
  journal	
  allows	
  
•  RCUK	
  is	
  funding	
  OA	
  efforts	
  through	
  block	
  funds,	
  mostly	
  to	
  cover	
  APCs	
  
•  Support	
  use	
  of	
  Crea:ve	
  Commons	
  license	
  to	
  allow	
  easier	
  access	
  to	
  published	
  

work	
  within	
  the	
  framework	
  of	
  copyright	
  laws.	
  



Oxford	
  Research	
  Archive	
  

•  Established	
  in	
  2007,	
  the	
  Oxford	
  Research	
  Archive	
  contains	
  research	
  
publica:ons	
  and	
  other	
  research	
  output	
  produced	
  by	
  members	
  of	
  the	
  
University	
  of	
  Oxford.	
  	
  

•  Includes	
  copies	
  of	
  journal	
  ar:cles,	
  conference	
  papers,	
  working	
  papers,	
  theses,	
  
reports	
  and	
  other	
  types	
  of	
  scholarly	
  research	
  publica:ons.	
  	
  The	
  full	
  text	
  of	
  
many	
  of	
  these	
  items	
  is	
  freely	
  available.	
  	
  





Case	
  Study	
  
•  Consult	
  “Gold	
  or	
  Green”	
  rules	
  
•  Check	
  journal	
  compliance	
  (hYp://www.sherpa.ac.uk/fact/)	
  and	
  determine	
  

embargo	
  period	
  (maximum	
  6	
  months	
  for	
  EPSRC)	
  
•  Can	
  pay	
  for	
  “gold”	
  route	
  (immediate	
  OA,	
  for	
  about	
  £8000-­‐16000)	
  
•  Instead,	
  use	
  Crea:ve	
  Commons	
  AYribu:ons	
  License	
  (depending	
  on	
  

publisher)	
  
•  Apply	
  for	
  APC	
  funds	
  from	
  OA	
  Block	
  Grant	
  
•  Also	
  put	
  into	
  Oxford	
  Research	
  Archive	
  

hYp://openaccess.ox.ac.uk/wp-­‐uploads/2013/05/Ed-­‐Res-­‐Case-­‐study_Open-­‐Access.pdf	
  

Case study scenario outlining the steps taken by a 

RCUK-funded Professor wishing to publish a 

paper Open Access at the University of Oxford 

Background 
Professor Smith, from the Department of Education at the University of Oxford, is leading on a journal 
article co-authored with collegues from two other institutions: the University College London and 

Birkbeck University of London. The paper presents research results from a project funded jointly by 
ESRC and EPSRC to support interdisciplinary research between social sciences and MPLS.  

The team wishes to publish their article in the Educational Researcher, a journal of hight impact factor 

in the area of educational research, published by Sage.  

Professor Smith has already heard about the the new RCUK policy on Open Access and is aware that 

the policy has been in force since 1 April 2013. He also knows that there are two routes to achieve 

Open Access,  ‘Green’  and  ‘Gold’, and that the University favours ‘Green’,  whenever  possible  .    Now,  
however, he needs to check what is possible in his particular case.  

Steps taken 
1.  Professor Simth goes to the Open Accces at Oxford website and consults the  Researcher Decision 

Tree – ‘Green’  or  ‘Gold’ for the steps he needs to take.  

2.  He uses SHEPRA FACT tool to check if the journal, Educational Researcher, complies with the 

funders’ requirements for open access to research. He selects the funders (EPSRC and ESRC) and 

types in the journal’s   name.  

 

3.  Professor Smith is instantly provided with information he has been looking for. He learns that in 

the case of this particular journal they  can’t  achieve  compliance  via  the ‘Green’  route: „the  publisher  
does not allow you to archive the Publisher's version/PDF of your article until 12 months after 
publication.  This  exceeds  your  funder's  acceptable  maximum  of  6  months.“ Although the last sentence 

is true for the EPSRC (max 6 months embargo) but not for the ESRC (max 12 months embargo), the 

RCUK policy states clearly that in case of multi-funders, the shorter embargo period applies.  

The publisher offers, however, the Gold route to Open Access against an Article Processing Charge 

(APC ) of £800 – £1600. 



OA	
  Issues	
  
•  Loss	
  of	
  commercial	
  revenue	
  to	
  publishers	
  through	
  sale	
  of	
  reprints	
  –	
  

(especially	
  significant	
  for	
  some	
  biomedical	
  journals)	
  
•  Unwillingness	
  of	
  third-­‐par:es	
  to	
  allow	
  their	
  material	
  to	
  be	
  

reproduced	
  in	
  research	
  papers	
  that	
  are	
  licensed	
  using	
  CC	
  BY;	
  
•  	
  More	
  easily	
  enabling	
  misaYribu:on,	
  misquo:ng,	
  

misrepresenta:on,	
  plagiarism,	
  or	
  otherwise	
  referencing	
  material	
  
out	
  of	
  context,	
  which	
  may	
  be	
  damaging	
  to	
  the	
  interests	
  of	
  authors.	
  

•  Concern	
  that	
  researchers	
  will	
  be	
  encouraged	
  to	
  publish	
  in	
  cheaper	
  
journal	
  
–  Oxford	
  pushes	
  for	
  con:nued	
  freedom	
  to	
  publish	
  where	
  you	
  choose	
  

	
  
	
  



Open	
  Access	
  	
  
Chemistry	
  Journals	
  	
  



Broader	
  Context	
  
“Drug	
  discovery	
  resources	
  in	
  academia	
  and	
  industry	
  are	
  not	
  used	
  
efficiently,	
  to	
  the	
  detriment	
  of	
  industry	
  and	
  society.	
  Duplica?on	
  could	
  
be	
  reduced,	
  and	
  produc?vity	
  could	
  be	
  increased,	
  by	
  performing	
  basic	
  
biology	
  and	
  clinical	
  proofs	
  of	
  concept	
  within	
  open	
  access	
  industry-­‐
academia	
  partnerships.”	
  
•  Lack	
  of	
  understanding	
  of	
  disease	
  mechanisms	
  and	
  issues	
  of	
  

compe::on	
  lead	
  to	
  less	
  efficient	
  drug	
  discovery!	
  
•  Argument	
  for	
  drug	
  target	
  valida:on	
  performed	
  in	
  a	
  

“precompe::ve	
  environment”	
  
•  Example	
  of	
  a	
  partnership	
  towards	
  Epigene:c	
  signaling—Structural	
  

Genomics	
  Consor:um	
  (SGC),	
  the	
  Universi:es	
  of	
  Oxford	
  and	
  
Toronto,	
  the	
  US	
  Na:onal	
  Ins:tutes	
  of	
  Health	
  (NIH)	
  Chemical	
  
Genomics	
  Center,	
  GlaxoSmithKline	
  and	
  a	
  network	
  of	
  academic	
  
collaborators—systema:cally	
  genera:ng	
  the	
  chemical	
  probes	
  
based	
  on	
  extensive	
  number	
  of	
  protein	
  families	
  

Aled	
  M	
  Edwards,	
  Chas	
  Bountra,	
  David	
  J	
  Kerr	
  &	
  Timothy	
  M	
  Willson.	
  Open	
  access	
  chemical	
  and	
  clinical	
  probes	
  to	
  
support	
  drug	
  discovery.	
  Nature	
  Chemical	
  Biology	
  5,	
  436	
  -­‐	
  440	
  (2009)	
  	
  
	
  



GSK	
  Published	
  Protein	
  Kinase	
  
Inhibitor	
  Set	
  

•  GSK has made 367 compounds available to academic 
investigators 

•  Data on these bioactive molecules through ChEMBL 
•  Researchers must make their findings publicly 

available 
•  To enable better collaborations and more research into 

the kinome (classically known and “orphan” targets) 
–  Previous research done with the SAME targets (<10% of 

genome) when there are many without known activity/
markers 

•  Database will be expanded as further compounds and 
additional screening data are added 
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Goals	
  
•  Chemical	
  probes	
  freely	
  available	
  to	
  the	
  scien:fic	
  
community	
  

•  Precompe::ve	
  publicly-­‐funded	
  endeavor	
  for	
  the	
  
benefit	
  of	
  society	
  

•  Iden:fica:on	
  of	
  new	
  molecular	
  targets	
  for	
  drug	
  
discovery	
  

…but�the�Rate�of�Drug�Discovery�is�Constant!

x Bernard�Munos,�Nature�Reviews�Drug�Discovery�(2009)�8 959Ͳ968

“Nothing�that�companies�have�done�in�the�past�60�years�has�affected�their�
rates�of�newͲdrug�production”



The�PKIS�Collaboration�Network

Australia:�1

Ireland:�1

Slovenia:�1

Canada:�7

Singapore:�2

Switzerland:�2

UK:�15

USA:�31
PKIS�dispensed�to�over�60�laboratories�across�35�institutions



PKIS	
  Library	
  
•  GSK	
  has	
  	
  2	
  marketed	
  drugs	
  based	
  on	
  kinases	
  and	
  >100	
  publica:ons	
  describing	
  

1000s	
  of	
  compounds	
  
Protein�Kinases

x 518�kinases in�the�human�
genome

x Key�regulators�of�cellular�
physiology�and�pathology

x Successful�targets�for�
drug�discovery�using�ATP�
competitive�inhibitorscAMPͲdependent�protein�kinase�(PKA)

•  Compound	
  selec:on	
  
•  Must	
  be	
  published	
  and	
  materially	
  available	
  

in	
  house	
  
•  Removed	
  clinical	
  compounds	
  
•  Reduced	
  over-­‐representa:on	
  of	
  kinases	
  and	
  

chemotypes	
  
•  Maximized	
  poten:al	
  for	
  broad	
  kinome	
  

coverage	
  

•  Ini:al	
  ac:vity	
  results	
  
•  NANOSYN	
  Microfluidics	
  Assay	
  
•  Ac:vity-­‐based	
  assay	
  performed	
  at	
  UNC	
  
•  Dual	
  assay	
  at	
  1.0	
  and	
  0.1	
  µM	
  



Exemplars�from�set

Akt:�Bioorg.�Med.�Chem.�Lett.�2009,�19,�1508.
p38D:�Bioorg.�Med.�Chem.�Lett.�2008,�18,�4428.
PLK:�Bioorg.�Med.�Chem.�Lett.�2009,�19,�1018.
JNK:�Bioorg.�Med.�Chem.�Lett.�2007,�17,�1296.
ROCK:�J.�Med.�Chem.�2007,�50,�6.
VEGFR2:�Bioorg.�Med.�Chem.�Lett.�2005,�15,�3519.

Kinase
Akt1:�6�nM

Akt2:�200�nM
Akt3:��22�nM

Cellular�proliferation
LNCaP:�0.3�PM
HLF:�>�30�PM

Where R = 

• p38D IC50�values�range�from�100�nM�to�
10�PM
• Cellular�activity�and�pharmacokinetic�
properties�described

• 10�PLK�inhibitors
• variation�at�3�sites
• PLK�activity�from�10�
nM�to�>�1�PM
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AKT	
  Inihibitor	
  

Aminofurazans as potent inhibitors of AKT kinase
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a b s t r a c t

AKT inhibitors containing an imidazopyridine aminofurazan scaffold have been optimized. We have pre-
viously disclosed identification of the AKT inhibitor GSK690693, which has been evaluated in clinical tri-
als in cancer patients. Herein we describe recent efforts focusing on investigating a distinct region of this
scaffold that have afforded compounds (30 and 32) with comparable activity profiles to that of
GSK690693.

! 2009 Elsevier Ltd. All rights reserved.

Activation of AKT is mediated by tyrosine kinase receptors and
phosphoinositide 3-kinase (PI3K) which recruit AKT to the plasma
membrane.1 Subsequent phosphorylation of the two regulatory
sites (ser473/thr308) generates the active enzyme, which serves
to phosphorylate various downstream proteins.2 As such, AKT
plays a vital role in cell growth, differentiation, and division and
is activated in many human tumors; including prostate, breast,
and ovarian.3,4 Therefore, inhibition of the AKT signaling pathway
offers an attractive strategy for oncology therapy.

We recently described the lead optimization effort around the
aminofurazan series of inhibitors which led to the identification
of GSK690693, a compound that has been evaluated as an intrave-
nous (iv) agent in clinical trials (Fig. 1).5 This effort focused primar-
ily on optimizing the back pocket (C-4) and amino ether side chain
(C-7) substitution. In the follow-up effort, we were interested in
exploring distinct areas of the scaffold to obtain compounds with
improved pharmacokinetic or pharmacodynamic properties to that
of GSK690693. The present communication describes our efforts
focused on the C-6 side chain series of analogs.

The synthetic route to the C-6 position analogs is illustrated in
Scheme 1. Nucleophilic substitution onto nitropyridine 2 regiose-
lectively afforded nitrophenol 3.6 Treatment with excess phospho-
rus oxybromide generated the dibromo pyridine 4 which

underwent selective amination to afford ethyl aminopyridine 5.
Exposure to SnCl2 reduced the nitro group while incorporating a
chlorine adjacent to the pyridine nitrogen in 6.7 The imidazole ring
in intermediate 8 was established through an EDC-mediated cou-
pling with cyanoacetic acid followed by cyclodehydration under
acid conditions. Installation of the aminofurazan in compound 9
was realized through a two step procedure involving oxime forma-
tion followed by cyclodehydration.5,8,9

We reasoned that a 6-position side chain could interact with the
same Glu 236 residue that was identified in the corresponding 7-
position series (see Fig. 2b).5 Alternatively, this side chain may
associate with distinct neighboring residues, such as Asp293 or
Asn280. To ascertain the preferred binding mode, we investigated
side chains containing both carbon and oxygen linkages. Bromo-
pyridine 9 served as the common intermediate for this series of

0960-894X/$ - see front matter ! 2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.bmcl.2009.01.002

* Corresponding author. Tel.: +1 610 917 7941.
E-mail address: meagan.b.rouse@gsk.com (M.B. Rouse).
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Figure 1. Aminofurazan AKT inhibitor evaluated in clinical trials.
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analogs (Scheme 2). Regioselective vinylation followed by reduc-
tive ozonolysis and Mitsunobu displacement generated the amino-
methyl side chain present in intermediate 10.10 Intermediate 11,
containing terminal amine substitution, arose from vinylation,
ozonolysis, and reductive amination. The extended side chains
contained in intermediate 12 were prepared via hydroboration
using an appropriate vinyl species followed by in situ Suzuki cou-
pling.11 The ether linked side chains leading to intermediate 13
were constructed using an optimized two step procedure. First,
the aryl boronate derived from lithium-halide exchange in the
presence of trimethyl borate was oxidized to give the correspond-
ing pyridone. Subsequent Mitsunobu displacement with a variety
of amino alcohols afforded intermediate 13.10

Scheme 3 depicts the remaining transformations to the final
analogs 14–33. The alkyne moiety was introduced via a standard
Sonogashira coupling.12 While additional back pocket substitution
was explored, the gem-dimethyl alkynol generated the most ideal
activity/selectivity profile.13 Removal of the protecting group from
the pendant amine was affected using hydrazine in the case of
phthalimide protection or either HCl or TFA in the case of the
Boc carbamate.

Table 1 highlights the enzyme and cellular activities for the C-6
substituted aminofurazan analogs. The mechanism based cellular
assay evaluated the ability of these compounds to inhibit the phos-
phorylation of GSK3b, a downstream target of AKT (BT474 cell

line). Inhibition of proliferation was measured in both tumor cell
lines (BT474 and LNCaP) and non-tumor cells (HFF).14 For the car-
bon linked series (entries 14–19), the aminomethyl side chain in
compound 14 provided the highest level of cellular potency when
compared to the longer chain lengths (15 and 16). Additionally,

Figure 2. (a) Hinge and back pocket binding modes of 32 (yellow) and GSK690693
(green) in AKT2(148–481).18 (b) Comparison of the side chain binding modes of 32
(yellow) and GSK690693 (green) in AKT2(148–481).18
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75 !C, 20–35%; (g) i—B(OMe)3, !105 !C then nBuLi; ii—H2O2, 3 M NaOH, 50%; (h) ROH, PPh3, DEAD, 25 !C, 30–75%.
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analogs (Scheme 2). Regioselective vinylation followed by reduc-
tive ozonolysis and Mitsunobu displacement generated the amino-
methyl side chain present in intermediate 10.10 Intermediate 11,
containing terminal amine substitution, arose from vinylation,
ozonolysis, and reductive amination. The extended side chains
contained in intermediate 12 were prepared via hydroboration
using an appropriate vinyl species followed by in situ Suzuki cou-
pling.11 The ether linked side chains leading to intermediate 13
were constructed using an optimized two step procedure. First,
the aryl boronate derived from lithium-halide exchange in the
presence of trimethyl borate was oxidized to give the correspond-
ing pyridone. Subsequent Mitsunobu displacement with a variety
of amino alcohols afforded intermediate 13.10

Scheme 3 depicts the remaining transformations to the final
analogs 14–33. The alkyne moiety was introduced via a standard
Sonogashira coupling.12 While additional back pocket substitution
was explored, the gem-dimethyl alkynol generated the most ideal
activity/selectivity profile.13 Removal of the protecting group from
the pendant amine was affected using hydrazine in the case of
phthalimide protection or either HCl or TFA in the case of the
Boc carbamate.

Table 1 highlights the enzyme and cellular activities for the C-6
substituted aminofurazan analogs. The mechanism based cellular
assay evaluated the ability of these compounds to inhibit the phos-
phorylation of GSK3b, a downstream target of AKT (BT474 cell

line). Inhibition of proliferation was measured in both tumor cell
lines (BT474 and LNCaP) and non-tumor cells (HFF).14 For the car-
bon linked series (entries 14–19), the aminomethyl side chain in
compound 14 provided the highest level of cellular potency when
compared to the longer chain lengths (15 and 16). Additionally,

Figure 2. (a) Hinge and back pocket binding modes of 32 (yellow) and GSK690693
(green) in AKT2(148–481).18 (b) Comparison of the side chain binding modes of 32
(yellow) and GSK690693 (green) in AKT2(148–481).18
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•  GSK690693	
  
developed	
  and	
  
underwent	
  
clinical	
  trials	
  as	
  
intravenous	
  
(iv)	
  agent	
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acyclic tertiary amine (18) was superior to primary (14), secondary
(17), and cyclic (19) amines. Similarly, for the ether linked series
(entries 20–33), the aminoethyl chain length (20) was more potent
than the longer aminopropyl and aminobutyl chain lengths (21 and
22). In contrast to the carbon linked series, substitution on the pen-
dant amine was not well tolerated (23).

Further exploration revealed that alkyl and aromatic substitu-
tion adjacent to the amine offered significant enhancements in
enzyme and cellular potency with a clear enantiomeric preference
(24–29).16 Interestingly, shifting the position of substitution to
flank the ether oxygen provided aminoethyl (30) and aminopropyl

(32) compounds with comparable enzyme and cellular profiles to
that of GSK690693.

To determine the binding mode for this series, an X-ray co-crystal
structure of compound 32 in the kinase domain of AKT2 (148–481)
was solved.17 Figure 2 depicts an overlay of this compound with that
of GSK690693. As expected, the binding interactions along the hinge
(Ala232) and alkynol (Glu200 and Phe294) residues remained consis-
tent to those previously reported (Fig. 2a).5 However, the side chain
amine showed no apparent binding interactions to the Glu236 resi-
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Scheme 3. Reagents and conditions: (a) alkyne, CuI, Pd(PPh3)2Cl2, DMF, Et3N, 80 !C,
50–75%; (b) NH2Me, MeOH, 45–60% for phthalimide; HCl or TFA, MeOH, 25 !C, 50–
70% for Boc.

Table 1
SAR for C-6 side chain modifications; compounds 14–33c,d

N

RN

N

NO
N

NH2

OH

Entry R Kinase (IC50 nM, [Ki
*])15 Cellular activity (IC50 nM)

Chirality AKT1 AKT2 AKT3 GSK3ba BT474b LNCaPb HFFb

GSK690693 — — 2 [1] 13 [4] 9 138 69 21 >23,000
14 –CH2NH2 — 6 63 70 1020 806 296 24,000
15 –(CH2)2NH2 — 4 25 NT 4000 1090 2020 24,000
16 –(CH2)3NH2 — 3 40 30 13,200 3520 4720 23,000
17 –CH2NHCH3 — 3 16 NT 303 439 201 5900
18 –CH2N(CH3)2 — 2 25 NT 375 357 114 30,000

19 N* — 6 200 22 2700 1250 313 30,000

20 –O(CH2)2NH2 — 5 [6] 40 [39] 43 1140 1080 497 5000
21 –O(CH2)3NH2 — 16 [115] 200 [646] NT 30,000 7120 3180 30,000
22 –O(CH2)4NH2 — 63 316 NT 30,000 20,000 6160 30,000
23 –O(CH2)2NHCH3 — 12 79 NT 2600 3190 896 17,000

24 O
NH2

* CH3
R 8 50 NT 400 860 220 17,000

25 S 13 63 NT 1210 4860 560 28,000

26 O
NH2

* Ph
R 3 20 17 1110 2100 124 5000

27 S 5 20 49 1040 3440 176 20,000

28 O
NH2

*
Ph R 0.6 [0.2] 10 [2] 3 80 742 20 8000

29 S 3 20 NT 310 1500 101 7000

30
O* NH2

Ph
R 1 [0.4] 25 [5] 1 40 35 27 519

31 S 3 [3] 25 [17] NT 190 124 68 20,000

32 O*
Ph

NH2

S 2 [0.2] 16 [1] NT 41 1 5 11,000

33 R 4 [1.9] 50 [105] 65 1570 224 85 29,000

a Inhibition of GSK3b phosphorylation (BT474 cells).
b Inhibition of proliferation.
c Values are the mean of greater than or equal to two experiments.
d NT, not tested.

0

0.2

0.4

0.6

0.8

1

1.2

Vehicle 6.26 mg/kg 12.5 mg/kg 25 mg/kg

pG
SK

-3
β 

(%
 V

eh
ic

le
) 

Figure 3. Effect of 30 on GSK3b phosphorylation in BT474 xenografts (ip dosing).
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GSK	
  PSIK	
  Issues	
  
•  Lack	
  of	
  interest,	
  iner:a	
  

–  Many	
  more	
  compounds	
  out	
  there	
  and	
  much	
  more	
  biological	
  data	
  available	
  
•  Risk	
  of	
  leaking	
  projects	
  

–  Needs	
  to	
  be	
  maintain	
  in	
  public	
  domain	
  
–  Use	
  only	
  published	
  material	
  
–  Limited	
  by	
  compe::veness	
  and	
  secrecy	
  

•  Need	
  more	
  probes	
  and	
  assays	
  
–  Frequently	
  targeted	
  to	
  the	
  rela:vely	
  few	
  proteins	
  that	
  have	
  already	
  been	
  the	
  

focus	
  of	
  industrial	
  drug	
  discovery	
  efforts	
  
–  Probes	
  are	
  nonselec:ve,	
  inadequately	
  characterised	
  and	
  used	
  inappropriately	
  

by	
  the	
  research	
  community	
  
•  Combine	
  the	
  innova:on	
  of	
  academia	
  with	
  infrastructure	
  of	
  industry	
  

–  Chemical	
  probes	
  are	
  not	
  widely	
  available	
  because	
  they	
  are	
  difficult	
  to	
  produce	
  
without	
  access	
  to	
  skilled	
  medicinal	
  chemists	
  

•  Two	
  examples	
  each	
  a	
  specific	
  type	
  of	
  ac:vity-­‐possibility	
  for	
  a	
  broader	
  effect?	
  


