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injections with their amount of food intake, people with type 1 diabetes must constantly be prepared for potential
hypoglycemic, i.e. low blood sugar, and hyperglycemic, i.e. high bloed sugar, reactions, which can be life
threatening. Despite rigorous attention to maintaining a healthy diet, exercise regimen, and always injecting the
proper amount of insulin, many other factors can adversely affect a person’s blood-sugar control including:
stress, hormonal changes, periods of growth, physical activity, medications, illness/infection, and fatigue. Even
with insulin, type 1 diabetes usually results in a drastic reduction in quality of life and shortens the average life
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Compound I free base, its acceptable salts thereof and its preparation are disclosed in the European granted
patent 0564409, Compound I free base corresponds to the active moiety,

The monomethanesulfonic acid addition salt of Compound I, hereinafier referred to as "Salt 1", and a preferred
crystal form thereof, e.g. the beta crystal form, are described in PCT patent application W(009/03854 published
on Januvary 28, 1999.

The invention relates to the use of a c-Abl, PDGF-R-, c-kit, or ARG- tyrosine kinase imhibitor or a
pharmaceutically acceptable salt thereof as a drug against diabetes, e.g. type 1 diabetes or type 2 diabetes, Most
preferably, the invention relates in the use of Compound I or a pharmaceutically acceptable salt thereof, e.g. Salt
I, as a drug against diabetes, e.p. type I diabetes or type II diabetes.
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2- am no- 8H pyrii do[ 2,3-d] pyrimdines is WD 2004/ 105763 PCT/ EP2004/ 005679 -4
Pyrrolof3,4-c]-beta-carboline-diones is described, e.g. by Teller S, Eur. J, Med. Cherm. 2000 Apr;35(4):413-27.
CDP 860 is a pegylated antibody fragment derived from the human anti-platelet derived growth factor beta
receptor antibody.

CP 673451 targets the PDGF receptor.

PD 170262 or 2-[4-(2-diethlaminoethoxy)phenylamino]-8-methyl-6-(3-thienyl)pyrido[2,3-d] pyrimidin-7(8H)-
one is a potent inhibitor of tytosil':e kinase with selectivity for the platelet —derived growth factor tyrosine kinase.
Synthesis and tyrosine kinase inhibitory activity of a series of 2-amino-8H-pyrido[2,3-d] pyrimidines is
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8U11654 inhibits the tyrosine kinase activity of c-kit.
The structure of the active agents identified by code numbers, generic or trade names may be taken from the

actual edition of the standard compendium “The Merck Index” or from databases, e.g. Patents International (e.g.
IMS World Publications). The corresponding content thereof is hereby incorporated by reference,
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as Fr 3' OF By Gfhids and%?ﬂ:v&?s@ﬁlﬁ’d%{cﬁ Eh@LppﬁSlﬁt'h_ élhﬁﬂal I {tﬁetd]!af&!&s %@ﬁ%ﬁ%t%%pgfg%i?n: mal f ,
i ncludi ng man, conpri Si ng, erapeutic . ctive amount of at |east one
phar macol offi B4 i i iy %F%{Eﬁ" @%t“,“’“\kﬁg”z SIS ST/ EP2004/ 005679 - 6
al one or in conbination with one or nore pharmaceutically acceptable
carries, efpem Gl s GinbaRhnnd f thetiddufinrdadsdd remiBdh GAlaRkelbr ofdfYing Giklodedst. The
preferred Loute of administration of the dosage fornms of the present
invention I's orally. Hence, the invention also r elates to a nethod of
treating a warn¥bl ooded ani mal having diabetes, e.g. type |

The term “prophylactic” or “prevent” mean the prevention of the onset or recurrence of diabetes.

‘The term *delay of progression” as used herein means that the administration of the active compound to patients
being in a pre-stage or in an early phase of diabetes prevent the disease to evolve further or slow down the
evolution of the disease in comparison to the evolution of the disease without administration of the active

compound.

The pharmaceutical compositions according to the present invention can be prepared in a manner known per se
and are those suitable for enteral, such as oral or rectal, and parenteral administration to warm-blooded animals,
including man, comprising a therapeutically effective amount of at least one pharnacologically active ingredient,



di abetes or type H diabetes, conprising admnistering to said animal in need
for such a treatment Conpound | or a pharmaceutically acceptable salt

t hereof in which is therapeutically effecti The
i nvention r&'&#’g‘g}"ygya met hod of administering to a huir(r(grr{ﬁgﬁim ec¥ suffering
from di abetes, e.g. type | diabetes pg.We H diabetes, preferably type |

di abetes, an acid addition salt of Compound | and preferably Salt |, the
nonomnet hanesul fonate salt of
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conprisi ”%M‘-oﬁ%ﬁ! x'hdivifu%ﬁdﬁan, mfide l& Jdﬁ:inisﬂﬁon(,bﬁs}the clinical picture in question, effective
doses, for example daily doses of Compound I or a pharmaceutically acceptable salt thereof corresponding to 100
to 1000 mg of the fiee base as active moiety, especially 800 mg, are administered to warm-blooded animals of

He

about 70 kg body weight. Preferably, the warm-blooded animal is a human, For patients with an inadequate -
response to daily doses, dose escalation can be safely considered and patients may be treated as long as they
benefit from treatment and in the absence of limiting toxicities.

The invention relates also to a method for administering to a human subject suffering from diabetes, e.g. type I or
type 1I diabetes, Compound I ora p barmacentically a cceptable salt thereof, which ¢ omprises a dministering a



tyrosi ne kinase inhibitor or a pharmaceutically acceptable salt thereof,

e.g. Conpound |, or pharmaceutically acceptable salts thereof, e.g. Salt I,
t oget her w t, Led instructions for adm ni st rat| on havi ng
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|, e.e. Salt |. Protect against beta-cgll death and d| abetes? In the

foll owi ng exanple, by p-TC6 cells refer as beta-TC6 cells. I'nsulin-dependent
(Type 1) diabetes nellitus (IDDM is a multi-factorial autoinmmune di sease
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apoptosis 1 n respons
a lesser extent apoptosns, actwated essentially the same signaling steps as inhibition of DNA repair or UV-light.

From these in vitro experiments, it is clear that the beta-cell mode of death may vary depending on the death
signal, but also that similar signaling pathways may be utilized to achieve different forms of beta-cell death.

C-Abl is a ubiquitously expressed protein tyrosine kinase with the approximate molecular weight of 145 kDa.
Under physiological conditions, ¢-Abl has been shown to participate in the control of cytoskeletal functions, such



various types of stress. The putative role of c-Abl in insulin producing
cells has not been elucidated. Thus, it is unclear whether this protein
plays any r a-cell death and the decision bet is and
necr osi s. Sﬁbgfggﬁggﬁto type 1 di abetes. Al though the 3@?@6@@%@%?@ of type |
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of pro- apomclmvmebehaeltwaland finally beta-cell death. Conpound | is capable
of bl ocki ng di fferent death signals, thereby achieving beta-cell survival

and prote t t b h ound I,
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Necrosi s i Ak sighdbfihdreb) Rbicvir@ btaScelPsilival hdd Prof@idDigdt didfesOf Cyt OKi nes
approxi mately 40% necrosis. | nteresti ngI y, ceI | death induced by the NO
donor is clearly counteracted . Salt 1, (Table 1). Also
cyt oki ne- |%Eﬂ“ﬁ“@?‘b‘t’h“é‘éﬁmpﬁ@ef"5§|S§“1“§e"f‘3'§sr‘f‘#‘§wh§‘h"8é@ﬁé“a‘§’ gef e t he c- Abl

i nhi bitor. s@hﬁg maqmm@@meua@mpsob@dmmmem@mbe#lwvel&@%mw w@idé groups

(results ng mes% B b2 L C‘F gpﬁ,gg Lpn%ﬁE)nM gggound |
Control 1, 40 20,9 2004/ 105763 / EP2004/ 005679 TA/ 9,311, 2
4,9t1, 2% VE’DE‘”?F“‘NFN?W ik g ityged vgh & wishos30 pM of Compopng ) . St L Bppehatifhy |, e g.
Sal t |, priotubdinyerivdablivging N ncuberich perjot], delet are vilahnthinedovlth popiditm iodidel+ bdbamdnde Resul ts

are and photographed in a fluorescence microscope. Apoptotic (white condensed or fragmented miclei) and necrotic

::-'

{red or pink non-fragmented nuclei) are counted and expressed as percentage of total cell number, Salt1, e.g.
Compound 1, by itself does not affect islet cell viability, DETA/NO induces neczxosis in 10% of the islet cells and
the combination of cytokines approximately 40% necrosis. Interestingly, cell death induced by the NO donor is
clearly counteracted by Compound I, e.g. Salt I, (Table 1). Also cytokine-induced islet cell necrosis is partially
decreased by the c-Abl inhibitor. The frequencies of apoptotic cells are below 10% in all groups (results ot

shown),

Treatment Without Compound 1 With 10 pM Compound 1
Conptrol 1,4+0,3 3,2:0,9




means SEM from three separate observations. Levels of nitrite fromcells

i ncubated with the conbinati on of cytokines given above for 24 hours, with
or w thout M of Conpound I, e.g. Salt I, are ] .

Cytol dne-in c@gﬂﬁﬁ ?I c oxide pr oduction is not inhibi ¥&?£Edyo%§%pound I
e.g. Salt | (Figure 1). On the contrary, the nitric oxide production in the
presence of Salt | is higher, possibly be due to the higher viability of
the Salt |-exposed.cells, 35 %m)re nitrite rel eased from cytokine plus
Conpound | exposs§ ‘ ] ; is tested

whet her Conpound | &l NS = drug-stireptozotocin in
vitro. At 0.4 mM|Ts ?'EBIITCTZTBIF'&CI n, tﬂésfp? ot ectti on |3§8*13h ghI y, Isignificant,
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islet cell_ death
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Brefeldin- A (10 As observed with the rat islets, also human islets are
partially protect ed aqal nst toxic levels of (Figure 2). Thus, Salt |
partial ly count el AwttmenBr ef el di r YHibpuhGupedd ) s| ¥ith oM Codeandl (ER stress). To
i nvestigate whet @ik 7D TEQUTATES HagH Of et her otsgm)oum , e.g. Salt 1,
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pur chased from Ta8é6AMsrepRza®ein S| | endtiHE? Sweden. Ph&6aM nal s| have free
access to tap watlepsam olo@s 0 T 0816k § NT OU@gNOUT 73pa8s At udy. | The beddi ng
mat eri al i s changed—weekty—WeHght—anrd—blood-glucose—are—determ ned using
t he Pen Sensor (Medi Sense, Waltham MA, USA) prior to the experinment. The
ani mal s arfblgi¢omeetndd CSID PPOG1 AT FEDtPEFniE e il (elsEFtD. Compundi (0

1 C Ol i1 €1yQauRRLMA touks et gxepteamn hics 58kl 08 D Oyt kg_body

wei ght on cut i njected
B 120 kiR SPRRE o o Emplefis e Soud s o ey B () O
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prior to i*my, &chd Gltuote p<0.001, 0.01 and 0.05 using Students paired t-test.
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To investigate whether Compound I, e.g. Salt I, regulates cell death also in human islet cells, human islets are
incubated for 24 h with our without Cormpound [, e.g. Salt1, {10 pM), DETA/NO {2 mM) and Brefeldin A (10
uM). As observed with the rat islets, also human islets are partially protected against toxic levels of NO (Figure
2). Thus, Salt I partiaily counteracts Brefeldin B-induced islet cell death (ER stress).

To investigate whether c-Abl regulates and/or whether Compound 1, e.g. Salt T, also protects against
streptozotocin-induced diabetes in vivo, the following procedure is used: Male NMRI mice, weighing about 25g
are purchased from Taconic M& B, Sollentuna, Sweden. The animals have free access to tap water and pelleted
food throughout the study. The bedding material is changed weekly. Weight and blood glucose are determined
using the Pen Sensor (MediSense, Waltham, MA, USA) prior to the experiment. The animals are gavaged with



Wei ght and bl ood gl ucose are determned on day 0, 1, 2, 3, 5, 7, 9 on blood

sanpl es collected fromthe tail. On day 9 the animals are sacrificed by
cervical di Al'l ani mal experinentation is a Jhe 1 ocal
Ani mal Et hi gds %@‘?ﬁ%&?%e (Tierp, Sweden). Conpound | glq{rren?’ pr ot ects

conpl etely agai nst the 120 ng/ kg streppozotocin inj ect lon (Table 4). In
addition, Conpound I, e.g. Salt |, protects partially agaihst the higher
strept ozotoci n dose (160 ng/kg) (Table 3). Day Saline Conpound | STZ STZ +
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given in the Figure. *, ** and *** denote p<0.05, 0.01 and 0.001 vs STZ
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Table 3. Effect of Compound I, e.g. Salt 1, on diabetes in mice induced by 160 mg/kg streptozotocin NMRI
mioce are fed 200 mg/kg Compound I by gavage once daily on day —1, 0 and 1. On day O the mice are injected
with 160 mg/kg streptozotocin intravenously and the blood glucose is determined on the days given in the Figure
* %% and *** denote p<0.05, 0.01 and 0.001 vs STZ using Student’s t-test. The number of observations is 5
{Saline and Compound I) and 10 (STZ and STZ + Compound I).

Day |STZ STZ + Compound I
i 8,9+0,4 7,8+0,3

1 92,9:0,2 | 7,410,3%%

2 9,50,5 7,420,4*

3 ‘ 10,0+0,8 8,2+0,9

5 12,7+1,5 9,0+0,9*

7 12,6+1,2 8,8+0,6*

Table 4. Effect of Compound I on diabetes in mice induced by 120 mg/kg streptozotocin, NMRI mice are
fed 200 mg/kg Compound I by gavage once daily on day -1, 0 and 1. On day 0 the mice are injected with 120
mg/kg streptozotocin intravenously and the bleod glucose is determined on the days given in the Figure. * and



1. To identify additional death signals and stress factors that pronote

deat h of human beta-cells through Conpound | inhibited pathways. Human
i sl et cellsaﬂ;ﬁ)“ gated with 10 pMof Salt 1, e.g. Co odanoseid 1slet
cell death termned in response to the follow ng cytotoxic agents:
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death is Vi uallzed %}/ Y tal staining with propidiumiodide and

bi shenzi mi"ge ¥t o? lI’i‘)y fluorescence m croscopy. Islets in duplicate groups
of 10 are used. Th| s procedure allows quantification of both apoptosis and
necrosi s inwm The vital staining technique is conbined with
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continue for ten two wee re 1's es.
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and fixat edaf fsedviapigpohi st ochem cal and norphonetric analysis. Islet

i nfl ammati on and beta-cell mass is scored. The inportance of c-Abl in
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mouse, i s 2 3e shufly afiether\Cenipe ' 2 gt die el models é
this case &Jaﬂaeé:abaqamuaﬂouhdi; égannemmﬁgam:veiﬁmetdase sehpahf&m mjeﬁtﬁﬁr&b enehmsm ce.
One day af gl ,dofIGhetdil ﬁdﬁ‘ {1 4G eﬂmﬂ%&:ﬁ%ﬁétﬁ fl LaR A}%%(tozgtﬁéﬁ?t%%gn éﬂ&-m&et S

i solated from young mce are transplanted un sul e.
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bet a-cel | survival detectable.. The transplants are . recovered and
fixated fdreurmFEpel blood q*}‘ﬁf’ifdﬂlvﬂ Mg W%WW&?‘“ ésﬁﬂﬁﬁﬁrﬁa%ﬁ%dénd&*’aafréﬁ N t he
nat ur al coemosel anf fixatedfbraimagwlistecH@RN and oerphofetricdnelys @ikt iiflgwnatign andtbitecellgrass of  4- 5
weeks, whepgébere is no or very little insulitis, receive Al zet mni-osnotic
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concent r at €d ng@ﬂ HOFVERre one mce are
sacri f i cectudiph At griveo! i asd psgivencaheye daveamdn fhis g2y beiCangpund I treatment is given to
I nUMDhi St dsAie fensl el GDNEicd) DieAEYOIE the Fiét CobgdRid ¥ Sinthistralitieby dvege, 300 igiéts idohdaikdni | S and
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the mice are sacrificed. At this time point most of transplanted beta-cells have been destroyed by the activated

immmune cells and any putative effect of Gompound I-on beta-cell survival is be detectable. The transplants are
recovered and fixated for analysis,

Thirdly, the effect of Compound I is studied on the natural course of diabetes in NOD mice. Femnale NOD mice at
the age of 4-5 weeks, when there is no or very little insulitis, receive Alzet mini-osmotic pumps subeutaneously
that release 0.25 pl per hour for four weeks of concentrated Compound I or vehicle alone. After the four weeks
the mice are sacrificed and the pancreas is removed and fixated for i numnohistochemical and morphometric
analysis. The degree of insulitis and beta-cell mass is scored.



in view of the possibility that pharnacol ogical inhibition of c-Abl m ght be
probl ematic, a genetic approach is attenpted. For this purpose, islets are
isolated frgm Z 5% bl ack and NOD m ce and di sperse ﬂc'ﬁjm%ou%dskv% by

trypsin treat men e islet cells are transduced with reconbi nant

adenoviral vector at 5 MCl that directy. transcription of a c-Abl- specific
si RNA nol ecul e. As control is used an adenoviral vector that encodes a
scranbl ed si RNA sequence. The cells are then allowed to reaggregate for 5
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immmunofluorescence studies (insulin, glucagon, Bcl-2).

imidiny}lamino]phenyl]benzamide methanesulfonate, beta crystal form

Capsules containing 119.5 mg of Salt I corresponding to 100 mg of Compound I (free base) as active moiety are
prepared in the following composition: .
Composition: SaltI 119.5mg

Avicel 200 mg
PVPPXL 15 mg
Aerosil 2 mg
Magnesium stcarate 1.5mg

[V ——

338.0 mg



WD 2004/ 105763 PCTI EP2004/ 005679 -13 The capsul es are prepared by m xi ng
the conponents and filling the mxture into bard gelatin capsul es, size 1.

Exanpl e 3: §{o'shoffosRy the nechani sms underlying Corrpoupélrdﬂ,2 {E%g%%d
protection against beta-cell death and diabetes in vivo eround:

Conmpound | is known to inhibit c-Abl,_a. ubiquitously expr essed protein
tyrosi ne kinase wth the approxi mte nol ecul ar wei ght of 145 kDa.: Under
physi ol ogi cal conditions, c-Abl has been shown to participate in the
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is p Y. Cx ys
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pr ot ect i on f?glgrlb?é-% ceib e%lgl}aaom c—%li) xm nde%?or@el c@%)uragon o?{l/-dl.ﬁ%/l%ﬁ eﬁﬁ%’%ﬁn di at ed

by i nhi bition I nases:
It is sear iakesspd £l death. GE}W%(‘R@%%@I%@W ‘ePlA’EPFY iglfi gells. R EC-6 g¢l fig g APODRIAP ki nases

p38, JNK anebkiRireteladibilyby aoptosiClMor&Ser,dgtoiine-githeairires kalalkdal is pahtlyoullalactedb@r t hi s
purpose, r -Q‘-I\bl specific sSiRNA two and three days after treatment (Figure 3), This indicates that a presumably slow

turnover of the c-Abl protein results in a delay in the effect of the siRNA-treatment. But more importantly, the

data suggest that SALT I-induced protection against an NO-donor and the combination of cytokines is mediated

by inhibition of c-Abl.

Connection between ¢-Abl and different MAF kinases: It is scirched for a connection between c-Abl and the
different MAP kinases p38, JINK and ERK that might act as down steam effectors of c-Abl. For this purpose, rat
islets are pre-incubated for 24 with 10 pM Compound I and then exposed to DETA/NO (2 mM) and the
combination of IL-1B, IFN-y and TNF-o for 20 minutes, Islets are then analyzed for phosphorylation of p38,
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Trdafdels gene. | N | Fhwedho-gd8C PPHo@hd-INK | Phospho-ERK
DETA/NQ | 100 100 100
DETA/NO + Compound I | 76 57 67
Cytokines 100 100 100
Cytokines + Compound I 155 156 123

Table 6. Results from Table 5 are recalclﬂated so that the effects of Cornpound I are expressed in percent of
corresponding group without any Compound I addition.

These results support that cytokine-induced nitric oxide production activates JNK and p38 at least partially via
the c-Abl pathway and that this leads to beta-cell death. On the other hand, the early rise in p38 and JNK activity
that oceurs in response to cytokines appears to be suppressed by c-Abl. In this situation, however, it is likely that

this first peak in cytokine-induced p38 and JNK activity represents a physiological response that leads to altered

gene expression and increased proliferation, and not apoptosis per se. For example, it has been suggested that

cytokine-activation p38 and JNK participates in the subsequent expression of the iNOS gene, In such a context,

the presently observed c-Abl-mediated suppression of p38 and JNK explains nicely the increased nitric oxide
. production observed in islets treated with cytokines and Compound 1.
In view of these data, c~Abl acts a sensor of stress and external death signals and that ¢-Abl activation might lead
1o phosphorylation and activation of the JNK and p38 MAP kinases and finally beta-cell death.



the presently observed c-Abl -nmedi at ed suppression of p38 and JNK expl ai ns
nicely the increased nitric oxide production observed in islets treated

W th cyt oki ngg @dess@mpound 1. In view of these data, ¢ sensor of
stress and external death signals and that c-Abl activgﬁﬁgh’“ﬁ%’ﬁﬁ ead to

phosphoryl ati on and activation of the4gNK and p38 MAP ki nases and finally
beta-cel | death. WD 2004/ 105763 PCT/ EP2004/ 005679 - 15- Addi ti onal
experinments: 1. To study the expression of ¢ Abl In beta-cells. o-Abl nmRNA

expr essi ORgGARakeednaassed by real tnne-PLR.  Levels of islet c-Abl nRNA is
conpar ed t hose of ot he ' es.. Fl.uarescent .prohes specific f c-Abl is
pur chase dt"?lF"os g%ﬁ%%w&r‘ d’_""g’l)'/ 'ﬁ]‘ﬁ' lﬁl%'ge(]al g1 g“rmn?%eel’ﬂfr?sﬁ "B ﬁ%ﬁ%&y&{ﬁhmﬁp escent
si gnal s i devgeahistptiorARHmRYYA isrpapaged tocthosg,of ofhpmissues; Blprpsqers probigs\weecifis fongyAb! e
|t_)i ght cyc! @iirchiasadhdii B MOLBIONISErithe@fzbok (BA, GartNA) D M rktbr ignkls is GlartikelPugdiszae d tod
-actin nﬂl)%g, agHlr ; : QHHF | .conpare
to that of |c\?/n§1fi rru‘gc ELH‘E&‘?EQSJN sp eeg,& r‘zfif‘%mgn %ﬁh@eﬁ]&ﬁ&a&:agﬁoel, t he
expr essi orfP et HENA polespley T?F'@W%W@Wﬁﬂ?@“ﬂ%s °WF’E‘H°&F*@H’E“'°”&€%"I‘W n a
sim |l ar f aiiwy.cpiced, brav-aiiiing] Ispagildticicfpresiin of thy ctAhk-snilgrayrosin kinase ARG, shidietightr mi ned
whet her | gyl Sinffr st o-ARNGuastlEed. Wil Bt Hlis AMerGMdI W AHEISvets ELAMRLINAGSE I €SS
and ER st %ss Human i sl ets are pose tOLi‘-clé?I (Zg U/m%+. | EN- (1000
Um) + TRESE ProuEctroniaiveyes iRy e o sk aresste Mt ¥ 1o ov
for three (1900W/sl) &HNF-¢ (1649 Uralh $00ydEtardrigon pemxigdylr brefPA G0 0VD S5 thoeholyyand thed -t 1 e

PCR 2. TQnaBted &Y c- X8 8RRE ExpressidPby rabtimRpeR PhOr yl at ed in response to beta-cell
stress. Stable bTC-6 cell lines that over express wld type c-Abl are

generated by lipofecting the cells with a Eq‘CDNASIC-AbI pl asm d (obtai ned
fromthe 2 ety whethen o-4hlis ghosphorylatei i resprngeds keta-opl) stregsitable WEGHS 45y linswthateved on f or
resi st gn;:exph@; @e@mai&mm;gemzmngﬁ;mimgm§gf (Qﬂii:tc&ﬁcﬁx{tﬁa Llh_enh
expose aduler dastind! B AN r : o 308 ] i's
whet her cq‘Afjbv{‘g #nssu(f’)_hg%%k}op%vaf@a |un rgiponsog f%ro g%tcokt? es,cmE%wsctQ‘?bZ%laand
nitric oxiEsnghT&cel; ue hpemporrs folydrirddir 4 1 ERENBu I 0SSV Pm Shseiibat ase

i nhi Bi é or zﬁe@@%ﬁb@hbﬁdw.gmwop?.ﬂmmw ob:idit‘ms &E:;hfmm@izmlm
antiboay ; 3 hatf3 fbitod Al AN § ichen@épadiBitarel & 012 kil L BT Brtibo

bands are gng éeﬂ}“ﬂ;t %Mn(%fssgnemgh horMIbatasi %n %ﬁam no %ccilg ZS%nd t ot al
tyrosine pPH3ESHBATHND e o RIS BAY S A P RS PRSP 2 Ty r 245
and  Thr 738ipe saida?4p atyl tetaf pyiovine @hdsphorgptign #ith 11y PiRsebasnesifo gybhastbodippe(Tyr245 and

phpg photy gmam%iam& Ifrbﬁdi;lﬂ émﬁmg Techiidldky l&mthh WhobgHiotjrGsine Eﬂ&ﬁdd?:ﬁ!@g:-w_lll_ﬁdﬂvi?hkg am no
acid resi . - DO ed. 3. To study

whet her tﬁﬁeég%ﬁdbe%%@? rdoc{%‘%l g)gttalg%ﬁ O@?%%@ﬁ%ﬂg&éﬁﬁ%@%t ed by beta-fell
stress, bTC-6 cells over expressing c-Abl are grown on cover slips and then
exposed t @. Tyinalk iwh@ler thersatcdlubh lacalzadunch! -Ablii¢ #fegedObyibelip-celionress. LITGH cellsbver hour s.
cont SZ“an%M%osggggj@38?‘?*3‘5“5%‘5#%W%ﬁe%ﬁﬁﬁgb%%‘ﬁ%@g‘gﬁgﬁ%LKZed »
tains mi CBOABHAPIPEEG PRI, PIHE T R A5 A A BT oY (SR FEFER , whi ch
?s?l \r/]m'st hrn whmmgmmm@&c@%aw laimhovdﬁgf;ens@&ﬂn (;cuAﬁlbl *rné‘m%? | f cl- g\bl
I S re-| 0Cq$ahid €flz), which ) wilRa Hiodahiiné-@6jig@edbedomtary lliBod§, isih BARGedDRE- AR s Re-lbaalizeh anged
fromse p ar&;ﬂ%ﬂ torngtgcha{aga, 8l &@1&3 L&erQ fi Lﬁngyﬁ’alolngwmted red and green to only yellow.

4. To identify down-stream targets of c-Abl. For this purpose, CbTC-6 cells that transiently over-express wild-
type or a constitutively active form of c-Abl are generated. bTC-6 cells are lipofected (Lipofectamine +
Lipofectamine plus) with the pcDNA3/c-Abl-vector and a GFP-expression vector. This results in 20% GFP-
positive cells, which are to be enriched to more than 75% by FACS. Sorted cells are plated and cultured for 24 h,
and then analyzed for phosphorylation of the candidate targets ERK, JNK, p38, IkB, p53 and AKT (downsteam
effector of PI3K), Twenty and 120 min before analysis, cells are stimulated with doxorubicin (nuclear activation
of c-Abl) or DETA/NO (cytoplasmic activation of c-Abl) with or without Salt I, e.g. Compound I
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To establish whether the Shb-c-Abl interaction mediates the enhanced propensity of Shb-overexpressing islet cells

to undergo apoptosis in response to different noxious stimuli, islets are isolated from Shb-transgenic mice and
exposed them to cytokines, DETA/NO and streptozotocin with or without pretreatment with Compound I
Apoptosis and necrosis are quantified and data obtained from the transgenic mice is compared with those of
centrol mice obtained in parallel, If enhanced levels of apoptosis and necrosis of the Shb-islets are normalized by
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4- (4- et hyl pi pcrazi n-1 -yl met hyl ) - N-[ 4- net hyl - 3- (4- pyri di n-3-yl ) pyrim di n-
2-yl am no) phenyl ] - benwni de or a pharnaceutically acceptable salt thereof in
the nmanufacture of a nmedicanent to cure or to prevent diabetes. 2. Use of
4- (4- et hyl pi perazin-1 -yl nmethyl)-N-[4-nethyl -3-(4-pyridin-3-yl)pyrim din-
2-yl am no) phenyl ] - benzam de or a pharmaceutically acceptable salt thereof in
t he




manuf acture of a nedi canent to cure diabetes. 3. Use of

4{ 4- met hyl pi perazi n-1 -yl net hyl ) - N- (4-.ngt hyl - 3- (4- pyridi n-3-yl)pyrimdin-

2-yl am no) phenyl ] - benzam de or a pharmaceutically acceptable salt thereof in
the manufacture of a nedicanent to prevent diabetes, 4. A use according to
any one of clainms | to 3 wherein the diabetes is type |I diabetes. 5. A use
according toG#® one of clains 1 to 3 wherein the diabetes is type 11

di abetes, 6. A use according to any one of claims | to 5 wherein the
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manufacture of a medicament to prevent diabetes,
4, A use according to eny one of claims 1 to 3 wherein the diabetes is type | diabetes.

5. A use according to any one of claims 1 1o 3 wherein the diabetes is 1ype I diabetes,

6. A use according 1o any one of claims | to 5 wherein the 4-(4-methylpiperazin-1-
yimethyl)-N-[4-methyl-3-(4-pyridin-3-yl}pyrimidin-2-ylamino)phenyl]-benzamide is in the
form of the monomethanesulfonate salt.

7. A medicament package when used to cure or prevent diabetes comprising 4-(4-
methylpiperazin-1-yimethy!)-N-{4-methyl-2-(4-pyridin-3-y)pyrimidin-2-ylamino)phenyl) -
benzamide or pharmaceutically acceptable salts thereof, together with printed insiructions
for administration to patients having diabetes.

LR A medicament package according to claim 7 wherein the diabetes is type [ diabetes.

9, A medicament package according to claim 7 wherein the diabetes is type 1
diabetes.

10. A medicament package according to any one of claims 7 10 9 wherein the 4-{4-
methylpiperazin-1-ylmethyl}-N-{4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-ylamino)phenyl]-
benzamide is in the form of the monomethasulfonate sall.



