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inportant in transducing the downstream cellular signals associated with
cross-linking FCERL and or FcyRl receptors, and is positioned early in the
signal | i lyocanma=s I n mast cells, for exanple, the earpgTgPquense29f FCERL
signalling follow ng allergen cross-1linking of receptor-I1gE conpl exes
involves first Lyn (a Src famly 35tyrosine kinase) and then Syk ki nase.
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30  Syk inhibitors may also be useful in the treatment of asthma and rhinitis as they are
important in transducing the downstream cellular signals associated with cross-
linking FceR1 and or FcyR1 receptors, and is positioned early in the signalling
cascade. In mast cells, for example, the early sequence of FceR1 signalling following
allergen cross-linking of receptor-IgE complexes involves first Lyn (a Src family

35 tyrosine kinase) and then Syk kinase.

Allergic rhinitis and asthma are diseases associated with hypersensitivity reactions
and inflammatory events involving a multitude of cell types including mast cells,
40 eosinophils, T cells and dendritic cells. Following exposure to allergen, high affinity
immunoglobulin receptors for IgE (FceRI) and 1gG (FcyRI) become cross-linked and
activate downstream processes in mast cells and other cell types leading to the
release of pro-inflammatory mediators and airway spasmogens. In the mast cell, for
example, IgE receptor cross-linking by allergen leads to release of mediators



25 in which the ethylene diamne noiety is replaced by

cis-1,2-di am nocycl ohexyl. WO 04/ 035604 di scl oses the structural
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The scope of WO9903101073 describes a wider range of analogues, including a set
25  in which the ethylene diamine moiety is replaced by cis-1,2-diaminocyclohexyl.

WO 04/035604 discloses the structural co-ordinates of the human Syk protein.

There remains however the need to identify further compounds which are inhibitors
30  of Syk kinase.



5 separately reacting the purified conpound in its free acid or free base
formwth a suitable base or acid, respectively. Indeed, in certain

enbodi merwe 20fo/mh=8i nventi on, pharnaceuti cal |y accept ablPeTE®Ra19/060298 be
preferred over the respective free base or free acid because such salts
inmpart greater stability or solubility to the nolecule thereby facilitating
f ormul at i 6AUS. b @ dird c3spget ngemtion1 dhereesesmpygnticroPravisiesud £omPpung dbasi ¢ and
accor di ngfoymgeneral | y capabl e of form ng pharmaceutically acceptable acid
addition salts by treatnent with a suitable acid. Suitable acids include
pharmaceutical |y acceptabl@ i norgani c acids and pharnmaceutically acceptable
organi ¢ aci ds. Representat’i ve 3

salts include hydrochl oride, hydrohfom de, nitrate, nethylnitrate, sulfate,
bi sul fate, sul famate, phospha et at e, hydroxyacetate, phenyl acet at e,
propi onate, butyrate, isobutyralte; vargrate,onal eate, hydroxymal eate,
acrylate, fumarate, nmalate, tartrate, ¢i sal i cyl ate,

p-am nosal i cycl ate, glycollate, |lacta noat e, phthal ate, oxal ate,
succi nate, benzoate, o-&etoXybenzolfe, chlintobenzoat e, net hyl benzoat e,
din itrobenzoate, hydroxXybenzgate, t hoxybenzoat e, nmandel ate, tannate,
formate, stearate, ascorvate Nt e.~0l eate, pyruvate, panpate,

mal onate, laurate, glutaraife, gl Ntamat¥, estol ate, nethanesul fonate

(mesyl ate), ethanesul fonatd (esylate), 2-hydroxyethanesul fonate,
benzenesul f onat e (besyl at eNH;p- ani nobenzenesul f onate, p-tol uenesul fonate
25(tosyl ate), and napt hal ene-2-sul fonate. A conpoung of the present
invention may exist in solid or liquid form In the golid state, the
conpound of the present invention nmay exist in crystalline or non-

cryst al | i aea galhnpreibiebly)a pharmacetically accapteblgrsaltt thereebf . For a conpound of
the present 30 invention that is in crystalline form the skilled artisan
will appreghabfp 5ngof§ﬁﬂ RGeS thakhdmRs @bl e sol vates may be forned
wher ei n sol vent | ecul es are 1 ncorporated into the crystalline lattice
during crystallization. Solvates may invol ve non-aqueous sol vents such as,
but ndt | PriERARFS;arenelaiar-sbpmeRllamAob i Behy pbenARBINo i et one,

t et r ahydr pfrimidimgcatboxanide. DMSO, acetic aci d, ethanol am ne, and 35 ethyl
acetate, or they may involve water as the solvent that is incorporated into
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1 (v) 1(ix) 20 (i) Mesyl chloride, Et3N, DCM (ii) DBU;, (iii) nCPBA,
CHCl 3; 25(iv) [(1S)-1-phenylethyl]amne, 2-PrOH 70C or 2-BUOH 90C;, (V)

Pd( OH) 2/ Gyoraro/@rak;, (vi) (Boc)20, Et3N, MeOH;, (vii) MesylEPehoosi2de, Et 3N,
DCM (viii) NaN3, NaOAc, DWF;, (ix) Pt02, H2, EtOH Schene 2 - Alternative
synthesis of 3,6-di hydro-2Hpyran \ ....""\ ..... ". 00 (i) 10N NaOH.
Schene 3 6s@9epidiageio. the term "pharmaceutically acceptable salts” refers to salts that

retain the desired biological activity of the subject compound and exhibit minimal
undesired toxicological effects. These pharmaceutically acceptable salts may be
prepared in situ during the final isolation and purification of the compound, or by

5 separately reacting the purified compound in its free acid or free base form with a
suitable base or acid, respectively. Indeed, in certain embodiments of the invention,
pharmaceutically acceptable salts may be preferred over the respective free base or
free acid because such salts impart greater stability or solubility to the molecule
thereby facilitating formulation into a dosage form.

10

The compound of formula (1) is basic and accordingly generally capable of forming
pharmaceutically acceptable acid addition salts by treatment with a suitable acid.
Suitable acids include pharmaceutically acceptable inorganic acids and
pharmaceutically acceptable organic acids. Representative pharmaceutically
15 acceptable acid addition salts include hydrochloride, hydrobromide, nitrate,
methylnitrate, sulfate, bisulfate, sulfamate, phosphate, acetate, hydroxyacetate,
phenylacetate, propionate, butyrate, isobutyrate, valerate, maleate, hydroxymaleate,
acrylate, fumarate, malate, tartrate, citrate, salicylate, p-aminosalicyclate, glycollate,
lactate, heptanoate, phthalate, oxalate, succinate, benzoate, o-acetoxybenzoate,
20  chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, mandelate, tannate, formate, stearate, ascorbate, palmitate,
oleate, pyruvate, pamoate, malonate, laurate, glutarate, glutamate, estolate,
methanesulfonate (mesylate), ethanesulfonate (esylate), 2-hydroxyethanesulfonate,
benzenesulfonate  (besylate),  p-aminobenzenesulfonate,  p-toluenesulfonate
25 (tosylate), and napthalene-2-sulfonate.

A compound of the present invention may exist in solid or liquid form. In the solid
state, the compound of the present invention may exist in crystalline or non-
crystalline (amorphous) form, or as a mixture thereof. For a compound of the present

30 invention that is in crystaline form, the skilled artisan will appreciate that
pharmaceutically acceptable solvates may be formed wherein solvent molecules are
incorporated into the crystalline lattice during crystallization. Solvates may involve
non-agueous solvents such as, but not limited to, ethanol, isopropanol, n-butanol, i-
butanol, acetone, tetrahydrofuran, dioxane, DMSO, acetic acid, ethanolamine, and

35 ethyl acetate, or they may involve water as the solvent that is incorporated into the
crystalline lattice. Solvates wherein water is the solvent incorporated into the
crystalline lattice are typically referred to as "hydrates." Hydrates include
stoichiometric hydrates as well as compositions containing variable amounts of
water. The invention includes all such solvates.

40

The skilled artisan will further appreciate that a compound of the present invention
that exists in crystalline form, including the various solvates thereof, may exhibit
polymorphism (i.e. the capacity to occur in different crystalline structures). These



NOH OCl C )" I 1 NCI 0C H2NLN N4Cl 15'.. .../ 00 (i) PAS5; (ii)
NH3, 1,4-dioxane; 20(iii) P-toluidine, Et3N, DVMF;, (iv) 1, 1-dinethylethyl
[ (3R, 4R) -woaniwmorasr ahydr o- 2H- pyr an- 3-yl ] car bamat e, Et 3RCTBVE)10050228Cl /
I sopropanol . 25Accordingly, in a further aspect, the present invention
provides a process for preparing a conpound of formla "(I)I_ whi ch process
conpr i sesdiffeeat i ggptallineo igEsnareoftyricatiyinkn@wn| p§ : "polymorphs.”  The invention
includes all such polymorphs. Polymorphs have the same chemical composition but
differ in packing, geometrical arrangement, and other descriptive properties of the
crystalline solid state. Polymorphs, therefore, may have different physical properties
5 such as shape, density, hardness, deformability, stability, and dissolution properties.
Polymorphs typically exhibit different melting points, IR spectra, and X-ray powder
diffraction patterns, which may be used for identification. The skilled artisan will
appreciate that different polymorphs may be produced, for example, by changing or
adjusting the reaction conditions or reagents, used in making the compound. For
10  example, changes in temperature, pressure, or solvent may result in polymorphs. In
addition, one polymorph may spontaneously convert to another polymorph under
certain conditions.

The compound of formula (I), thereof, may be prepared by the general synthetic
15  scheme described hereinafter.

Scheme 1 — Synthesis of 1,1-dimethylethyl [(3R,4R)-4-aminotetrahydro-2H-pyran-3-
ylJcarbamate
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(ii)

(iii)

25 (iv)
(v)

Mesyl chloride, Et;N, DCM;
DBU;
mCPBA, CHCls;

[(1S)-1-phenylethyl]Jamine, 2-PrOH/70°C or 2-BUOH/90°C;

Pd(OH),/C, H,, EtOH;



O HN  H2NIN \NCI with a conpound of formula (l111): NH2 NHP\ / O 5 where P
is a protecting group eg t-butoxycarbonyl (Boc), and thereafter, renoving
t he prot ewOi2og/yrmep. 10The fol | owi ng i nternedi ate conp@chaP2ab/of@esrul a
(IV): XNHY I_J (1V) wherein Xis N3 or NH2 and Y is a protecting group,
for insta G 'b}’bC’EYﬂa&P%”-l (Boc), and which has the (3R 4R)

st ereoche 2 vel and of use in the preparation of conpounds
of formul V!! I %‘? provi de a further aspect of the invention.
An irrport 'preparation of a conpound of formula (I11) and
(1V) ist |nF 'n of the appropriate stereochem stry at 0-3 and 0-4.
It is 5ound t hat th| s can be advantageously effected by the regiospecific
openi ng oBchérae@pokitalsatde s¥Othesimof 8,6¢dif)ydro-2H-pran

Br
f] — O
O O

(i) 10N NaOH.

Scheme 3

15 ©

(iy PCls;
(i) NHs, 1,4-dioxane;
20 (iii) P-toluidine, EtsN, DMF;
(iv) 1,1-dimethylethyl [(3R,4R)-4-aminotetrahydro-2H-pyran-3-yl]jcarbamate, Et;N,
DMF;
(v) HCI/ isopropanol.

25 Accordingly, in a further aspect, the present invention provides a process for
preparing a compound of formula (1) which process comprises treating a compound
of formula (Il):



(V) at 0-3, by reaction with a chiral am ne precursor, such as

[ (1S)-1-phenylethyl]am ne, in a 02-4 al cohol, preferably a secondary

al cohol , wochi®728pr opanol or 2-butanol, at an el evat egCrarpaEvaswee,

preferably under reflux conditions. The reaction nay also 5 be carried out

in the presence of trinmethylalumnium in a solvent such as

di chl oronet hane, foll owed by work-up w @a}e um fluoride, to deconpose the
SQUE

alum nate. The initial reaction product otentially a m xture of two 0-3
di astereoi soners and two 0-4 di astereqi s, the 0-3: 0-4 ratio dependi ng
on the regiospecificity of the ring opening. The 0-3 regioi soner

m xture may then 10be separated d the chiral noiety renpoved, to give
the desired 3-am no, 4- hyd t &f almr opyran i nternediate of fornula
(M): OHNH2 \ / O (VI) in high eqantipmeric purity. 15Accordingly, in a
further aspect, the present inventi royw des for the preparation of a
conpound of forrmula (1V) or (IV), which processes conprises the step of
reacting the compound of formula (V) with with(#&) chiral am ne precursor,
such as [(1S)-1- phenylethyl]am ne, in a 02_4 al cohol, preferably a
secondary al cohol, such as 2- propanol or 2-butanol, at an el evated

t enper at ulVBh ageawerahPyofdR k¥ -ef | ux conditions. 20 It will be appreciated
that in sone instances it may be useful to enploy a protecting group.
Exanpl es of protecting groups and Nﬁe means for their renoval can be found
in T. W Greene 'Protective Goupsyifh Oganic Synthesis' (J. Wley and
Sons, 1991). Suitable am ne proteeNngNtBups i nclude, but are not
restricted to, sul phonyl (such gs 25Jtosyl), acyl (such as

benzyl oxycar bonyl or t-butoxycarlbonyll) and aryl al kyl (such as benzyl),

whi ch may be renoved by hydrol ysi ®0r hydrogenol ysis as appropriate. O her
suitalkde am ne protecting groups include tgﬁ}luoroacetyl (-0(0)0F3), which
may be renoved by base catal ysed hydrolysis, or a solid phase resin bound
benzyl group, such as a Merrifield resin bound 2, 6-di net hoxybenzyl group
(El'lman 1| rg ;whj Iy € 0. cat al ysed hydrol ysis (using,
for exarrp},vg,&%te I%E@%&gﬁwggg&tg’@&%@é%@ws)’of the present invention are
usef ul asandthiebddfter, sembvify khegprdtettgsgmpop.enti al |y of use in treating sonme
cancer therapies, in particular hene malignancies, as well as inflanmatory
conditions which involve B cells, and al so diseases resulting from

i nappxopr : i i | hstapce allergic and inflanmatory
5diseggestﬁ%ﬁwgﬁ% Hﬁgh#%ﬁ§%§¥ﬁ§ég@%ﬁ$q§ﬂgm%¢g£ent i nvention provides for a
conmpound of formula (1), or a pharXaceutically acceptable salt thereof, for
use in therapy. 10In a further asp ct,gth present invention provides a

met hod conpri sing adm ni stering #0 ient in need thereof an effective
anount of a conpound of formula|(l), [or a pharmaceutically acceptable salt
thereof, to inhibit a Syk kinases i nhi bitors may be useful in cancer
therapy, specifically heme nalignancies, ()

wherein X is N3 or NH, and Y is a protecting group, for instance t-butoxycarbonyl
(Boc), and which has the (3R,4R) stereochemistry;

are novel and of use in the preparation of compounds of formula (l) and therefore
15  provide a further aspect of the invention.

An important aspect in the preparation of a compound of formula (lll) and (V) is the

introduction of the appropriate stereochemistry at C-3 and C-4. It is found that this

can be advantageously effected by the regiospecific opening of the epoxide of
20 formula (V):



15particul arly Non-Hodgkin's Lynphomas including follicular (FL), mantle
cell, small |ynphocytic |Iynphoma/chronic |ynphocytic |ynphoma (SLL/CLL),
Burkitt awo 2diofdorse | arge B cell (DLBCL) | ynphomas. Acc@Cainrgdip/050208 a
further aspect, the present invention provides for a nethod of 20 treating
cancer, specifically heme nalignancie particul arly Non-Hodgkin's
Lynmphonmas including follicular (FL) ntle cell, Burkitt and diffuse |arge
B cell (DLBCL) |ynphomas, which conprises adm nistering to a patient
in need thereof an effective anmount ofl a conpound of fornula (1), or a
pharmaceutically acceptable salt of . 25 Compounds of the present

i nvention nmay al so be used in cancer che herapy in conbination wi th other
cl asses of cancer chenot her apy agents whi are known in the art.

Repr esent r

Noh Foqokiy S Py petaa sy PR3 aple rt‘aﬁ%& o ﬁw-ﬁtu% Bi0%: | odi ne |
131 30 t B3 ?‘a BB, Prefezahly A SReonghty ek -PIEBARA! S5 LIRAPTEY: Honpounds
of the preeetﬂvated\ﬁempemmrﬁagrewr@biy beders"eﬂrux cprtﬂdwns ndthedgaadiion imahelsCHOP dr ug
regi mes5 ( Cgel ephes phanindehe Algdenoy Com trinvethgialugtinine, ifr @dsdlepmeguchr aCHOP pl us
ritaxi mbdi@%’@ﬂ&%ané%éw gsw&fk Gd‘%ﬂﬂr Eé t% il ’I?f%"ét 't&”def%% BQé ecﬂé' all'y of

userntretrnqq ng] ; ndi ti ons | o an Co%
nacrophagé 14 Vat i 'Of, 'rt't?H teﬁgt%coéo%%t'ém"%er‘ Ms e MPIHETET o¥8s “§ or gens
Syndr one, r@é@m%mwraﬁmi bratusdiasteBeispaIgss. it 9%|4da Q@I?R%‘étnlgl%‘ the
Thr onbocy tegrespecifidyrqs uhe epdxXId) ring=opertingeThe A-3 ecdiaisorser Bixtwaintayl tieopat hi c

Urticagi apgisePadidy Bhit SQHEheabtif %Brétpngho%cﬁttbla\(ecmeoaé&ed‘lﬁar‘nm&'mne

Urtlcarla rrent Oplnlons In

| nmrunol ogyy(%g%w ggrﬁ%@é@ﬁﬁter@eg r(t)jclqértrrlﬁe %{\h is, Chronic Transpl ant

Rej ection, and rheunmatoid arthriti®©H In a further aspect, the present

i nvention provides a nethod of treatl ngNgg i nfl ammat ory di sease which

i nvolves B cells which nethod co mnistering to a patient in need
t hereof an effective amount of a corrp und of forrmula (I), or a
pharmaceutically acceptabl e salt of . 5 Conpounds of the present
invention are potentially of use i treating diseases resulting from

i nappropri ate nast cell activation, for i \élgance allergic and inflamuatory
di seases. lqt) furt her a,[spect the present invention provides for a

met hod of Int %%?”%'OF‘%BP%&ST. ate mast cell activation which nmethod
conprises admnistering to a patient in need thereof an effective anount of
a conmpound of forrmula I, or a pharnaceutically acceptable salt thereof.

151 n & f uAttmedinglypiect furthbreagpeet éret prieserdrinventionp pwyidde $ordheprdpadaton afr eat i ng
an i nfl amgebaippufld sﬁ@tmuwu\gtbrw)hwd.cﬁ@?@Helsmcaﬂms@ssnt@é Q)ftr@ao’ﬁn@atl ent
in need t @ & cﬂr’ﬁdeéfffSEﬁlflé(?vgmH |th0£| (%lrglogr}nfnlén&]egur?é\ror %s(r[]h)S) 1ﬁr a

phar maceut ] ca acce S

D AGT Ehr: o o SR E ) Shcoalon el oBaess o v ch
conpri ses p@@ﬁﬂ@ilogﬂémta@l tad an ejgyaiediemperahse dorefreabofndgn relitik eenditiensanount  of
a conggund of fornmula (1), or a pharnmaceutically acceptable salt thereof.
D seaSes and pat hol ogi cal conditions thought to be nediated by Syk ki nase

include 2R vr'nl'PBJa %B%k%téﬂ Radinad oy ﬂbt%nééssﬁh%‘?fb% ué%YthtU 'eH%IdW& ro@é’dtuhg
actlvatlon roni,c .obstructiv dul t

espi £ at oPURl ErpaBlesdy S AntiGn feRE fioinglt RAERS| i B loundl oL L
D sease, tﬁ‘r-[)r\l/(\,/hﬁfq%‘e Btﬁttﬁqrrﬁ%ﬁrwrtsu@ Orggr@qu ﬁégﬁ@s's déf Wﬂ'@dé%so'ﬂﬁ’tl 8é)r| a,
der mat i t i Syitahhelamirleqorgtectimghgroupd includ€ Caitrpreund sesdfiictédh®, pulpls@mnyt (sunlvest i on may

al so pg U&ggir)lébyﬁ@mhr&tb@ﬁymrdarwntr%r eb@ssrardhyl RAHaPAEKIC(sageas s which
Sorotna Bl ol PR/ ARSCS, oM B Bl
parti cul aPtR&stt 2kl ARy Rrgie ect IngHeTPUPH MABIESFluoregerty! - |% )Q'tsbr"@'c npgy

agoni st s, b&wn@mddwdw@e@ptat}tseagmlw@ ¢ri medliddibage kesirhbaindritenagtdroup, and | ong
aC:i ng 35&gckr Q@Ilaelﬂ@frméﬂpﬁe@i’ntlﬁﬂlmiEBSd)metﬁbXVb@nﬁylE[g‘rltbtﬁg(lillﬂndrﬂmldér)twmﬁh and

anti - SC |

wel | %@51 h?{st/%n‘ip?l%mé\;eége% %?Ida%aﬁgig%érwg?érb%%cﬁgﬁgngtﬁl—%fg ﬁg I—h% ant agonl sts.

Repr esent ﬁ?'mre agents for use in conbination therapy for treating severe
asthma include topically acting p38 inhibitors, and | KK2 inhibitors. 40




Anti-inflammtory corticosteroids are well known in the art. Representative
exanpl es include fluticasone propionate (e.g. see US patent 4, 335,121),

becl onet iean®/@7248 pr opi onat e ester, becl onet hasone 17, PCTdiPpo1ops@Rat €
ester, dexamethasone or an ester thereof, nonmetasone or an ester thereof
(e.g. nonetasone furoate), ciclesonide, budesonide, and flunisolide.

Furt her ekampprerdsoff dhe i Present dnvantion yaréo'#i’eqfldoéft dnhibitpss 2 eSvie oo g i n WO
02/ 12266 podtehii@ligod uss dupediing spmiercapegrttherapias, intphdicampombdsalighafcienpl e 1 (

6a, 9a-di fhyweﬁ aé?rﬁrah{n%’atwr&mh@ﬁg mﬂulamswg QM&’%@SW&%SQ@FJ&M'tm%OXO' and
rosta-1,4:di e anpl e

frgm rop % P %a {?U‘lororrmrmhl nd m@a a
41 (6a,9a di" ff']?BP(S’ i H{f‘é o%?;} e Y - MR 4 RN 2P é&% e-5-
car boréll) 1893583 ox0- andr ost a- 1, 4- di ene- 178- car bot hi oi ¢ acid S-fl uor onet hyl
ester), or a pharmaceutically accept abl e salt thereof. Exanpl es of

82- adr enomRGEL M ArfuRgHspES, tHe%rH%t?ﬂWeﬁﬁérﬁb@wd(a@ f& a @émb@tﬁﬁf‘@‘tf@rrﬁlﬁlaa

10si ngl e gAapLi B SHELIPSOLIL I COPRLHAFS usciflpii ol . formoter ol

sal nef anol'; Re. and ere for exanpl e t he

xi nafoate salt of salneterol, the sul phate salt or free base of sal but anol
or th#0 f ulves frtbesadpechthef mresm"tte‘meht.iori_mgideaetrmeitgpcBQoram“isiermoaroemieipteang agoni st's
are pref etg gati@Rpe dead Itb@rédifcmeeﬂfmb@gn@uhheﬁ@@embb@ndebff@ﬁhul@\(ar oBla24 hour

period su oty It h ﬁ § of anti-histan nes
i ncl ude ngﬁ%@%ﬁ@'%ﬁ%&&%b aI(Boer aa;PtagQ’eSf %cle]t l?)r 02 ne esI or at adi ne or
f exof enadi ne. Exanpl es of anticholinergi c conpounds include nuscarinic

(M r ecepbif ingibitarganasbe usefgiim carger therdryy spacificedy heme magignasniciesB r ecept or
ant agohi sparticularplot-Hodgldn's dyfhprbmas inckfingBolli@daFoY, nrantiagelnisatall Exanpl es

f h
o, oSS asamRI TV espi G4t OLTGLONpoe B g0

é %ﬁs) 393 ‘Al and
muscari ni @FWB &h CFde i pratropi um brom de, oxitropi um brom de
or tiotropium brom de. 25 Represent ative PDE4 or mixed PDE3/4 inhibitors
t hat may Becargdiedlyj in aoﬁmﬂharata‘smt wihehpreserg ouvetgioof proVides Mareatmethod el ude

AVD- 125 28kedtfgbi @mker, PRpd&fdAlY HRRiez ehblignafbibsim pasdularBNANEA-HeBGRiRSst

5004) 1030 %Wﬁ%sog,% gllﬁg%ggggfdg%g 4 \EkR 3 Sirdse 19588 B i n IO

W2005/ 05 L\M?’@@B?’D%QM@CW%W 9@08@%%@@0@%‘9@3‘83’3 patient in need
W2005/ oguesepf\meemﬁu@s:amnmzeoeqsrﬁsmswoommoe/ (133942 phewepeufiGdg733,
W2007/ 0353&@,*[3@]'5135\{‘113&@3{_045861 (daxo Goup Ltd). The present invention
al so ovides for so-called "triple conmbination" therapy, 35conprising a
conpound qf formul ) or maceutica accept abl e salt thereof
Co0ethor GPTROUDILG, bR s Stesh B Agb Ay st be SReS At PR casmabeiapy i

cor ti cost eprobidatiqpy witle pthlsr plassessofcenmigenehdnemhéerapy agents evdiaheare kaawndn
prophyl axtie af. dRdinesentdPRIasealdl agghte fohuse tin sudheoBBinatisrentar eNx@pt or

agoni st aﬂ%g%néh_ nﬁBHB:‘na's “ﬁdl@@%%%gc@@)d)@@@kt%uﬁ}n%nqﬁﬂaP&I&ﬁnéj?%'i' bed

above nd{or resentat i Eexarrple

of sud OS{W’FBW“E ) c"é’%‘%ﬂa i %Hiﬂ?heéé%y a%%'@ﬁﬂ?& %f MR T or a
phar naceu?ieéamtl pvertioaphap|atscs Re tuseH dp eeombirpdicrevity dl1e 6HOP grEr rgieati cal |y
accept abl &€widphospranedd, Adriagnycsal\fimdristiod, Riedaiboad)edr @HOPF plus irdadonle

pr opi onat gsHoph|).conpound of the present invention will normally, but not
necessarily, be %orrml ated into pharnmaceutical conpositions prior to

adm nistration to a patient. Accordingly, in another aspect the invention
i s difct Qélmtpeu’ﬂﬁ?a?fntaéélﬁ?ﬁe@él'”v%ﬁ'ﬁﬁbéret PRRRYI a@bﬁf}#?%l‘%ﬁe%'r@o@%‘édﬁﬂ‘ua? t he
i nvent i oncemtitionrevhich impolee B cells and/or macrophage activation, for instance systemic

lupus erythematosus, Sjorgens Syndrome, Wegners granulomatosis, Bullous
Pemphigoid, ldiopathic Thrombocytopenic Purpura (ITP), Giant Cell Arteriosis,
Chronic Idiopathic Urticaria with and without auto-antibody status (Chronic

40 Autoimmune Urticaria) (New concepts in chronic urticaria Current Opinions in
Immunology 2008 20:709-716), Glomerulonephritis, Chronic Transplant Rejection,
and rheumatoid arthritis.

10



S5pharmaceuti cal |y acceptabl e exci pient. The pharmaceuti cal conpositions of
the invention nmay be prepared and packaged in bulk formwherein a safe and
ef fecti vewarmouwwmmv7aB a conpound of the invention can be extmExetiendsangl t hen
given to the patient, such as with powders or syrups. 10 Alternatively,

t he pharnmaceutical conpositions of the invention nmay be prepared and
packaged Im aufyrthegoasngst. f Benpigserteinvestiarh nseyjdesc @ Injetied of etreatingi 8ncont ai ns
a saf e anuhflefnfrextdry \diseas® whichahvavesoBpelndhich ndtrod pym@pitisesnadmiihistering

phar maceutd g%lat.&qrm%ba 'tméofoefn é#&t.w\é%hhpaf RYmBbSY BeroRh@RANEE: 4nd
packaged |n su Tcum{ o §a§ saltq m ere| n two or nore sub-unit dosage
form;réroe atcﬁlé am £ 38 % F8rm When prepared in unit dosage form
t he pharnaceuti cal conpositions of the invention typically contain from
about 0. 1Cbmp8Ond wf 19§ podsenhénveotipoand pofentiblly ofhweatin cngatidg pdisetisag on t he
nat ure of rdsifin§ OfidkH ahaPropriate mabh @Adidcti@liont her PRGBS editdrgia! and

conposi ti gm at&rg‘alsegé/ ntion nmay optionally further 20conpri se one or nore
addi ti ona pharmaceut| ca |y active corrpounds As used herein,

"pharmaceuti cal |y acceptabl e exci pient” means a pharmceuti cal | y acceptabl e
mat er 1&l , Ic@mpusthiet iaspedy thehirbsent nivwentied provigeyifay o orathat of dresitisgency to
t he phar Mreppiobaate re&uTRes bétivation WARH netBdPL@Nprisdd HdnPeisteAnpal 4 bakens th the

other 25, nakgdhents %fn tREcRRark Etbfcaa' SMPRARY  bPoAeS gowm Aal ed,

such that Jnteractipns stantiall'y reduce the efficacy of the
conpound 8#’6%‘@9&‘ Wg\h?‘f%ﬁ{a\%?e%%‘ﬁ‘ieﬂ#ster ed to a patient and woul d result

i n pharmaceutically unacceptabl e conpositions are avoided. In addition,
each exci pi enffurthest aspect; othies préentofinvetfidri greviddsy ahingdhhgulirdft yedtingr ender i t

phar ”acean'flﬁﬁHaYor?C&s%%%@m/fﬁch %tm&ﬁ ﬁée@”&jnﬂﬁlsfehﬁ I%%SEQﬁen't Y @Rb4 On

conpri sin vent i maceut | cal | ceptabl e
el i ent hofecl 2T BHETYE amalit )3 8%?*?%@% olcer el 48 4 PaagisEtiGii adapt oc
for adni npetepiabierrttBeferRe patient by the deS| red route of adm nistration.
For exanpl e, dosage forns include those adapted for (1) inhalation, 35

such 25 apl 93@hieraRPeOtHe hrabsnt nﬁ\?éntlbtﬁ“p‘?@wfb%%aé nREBNbSHERingG Uh alﬁ#@l‘) as
30l ut 1 oSy BPLANS: clbidlal RS 62 I en HRAP ARl Sho sy o

capl ets utions,
emul si onsamg%rfétasco%‘?él”‘éaﬁfﬁ&‘%'a ('érfd a(Flf)a”Bé‘Feé’f‘i'P@WaﬂCC%QfﬁP'ﬁlséFFfbﬁr‘?% such as
sterile solutions, suspensions, and powders for reconstitution. 40 It wll

be appr ecDRaskd p@tﬁélag@alfwnaﬁuoﬂﬂﬁmjgdt fode mabua{e@tb BykoKkin@$edinclude
adm nift rﬁrﬂbr‘?\ﬁa%c{% i i/ d%%%rg %voMr%afn'athc iva &?aﬁ%h fa%r gof’ﬁgapt ed

for ifitrafaga Shaarian Riers PCERTS S imon

ration
hini ti s OBRACHYSBYEoRaHHseasn %58@%
used for esteaei ndcargeeneeldisd Gronnei Pissasadbieaakitisraconjurgivities psSidsisabl e
phar maceutéleabbyiaparteqntaabbenaine, gidemegyiovhiditisvary dependi ng upon the 5
particul ar dosage formchosen. In additi on sui tabl e pharnmaceuti cal | y

acceptabl e exci chosen for art| | ar function. that they may
Servedd EREBUROE Feohbort METERL e e bl Fortfifianapie) Mecept abil o
exci pi ent §laps8p QféthH@@é'ﬁ Fosptstwireh ar@umomnyn the @%‘rcﬂep{eé?@tat'\t‘fbdﬁ%l%tl on of
uni f or m dagarge férarsasin sGeh tcambinatiamsriackeide; oaltidegtirar estpinabbeti-efiempiatory s may be

chosen fOEteFd?@s! (fm agﬂtbulbycdr@ccise&blhs)t phE4tibitokd, IRKO Mfbiiars) Aok tgltse dosage
forms. Cept YinBG&8Rgt %ltre §W PLEfS . IRy RfgC g for

th t f lita t ti t.h d f
Lhe! Tad E R T %ﬂ?@ﬁ%aﬂp*ﬂﬁ 4 intdariyipby Q{raa%iitffﬁ'd?ﬂ'%aam%@%@pﬁun 0
portion ofresting diedyies,tthe dvreybiey agegdn as avellpay histzimind rédeptdo amyagobstd, ai n
phar maceuficgaln Pm%ﬁ@%ﬂ% gnl% Ghlgt‘se'ﬁe?)régéylta@iee %BQI‘?@%H‘ e hSbiRbhi ty to

enhance patien SuiLt a armceut | acce

xci b1 ent D401 R RGO ARG DRRLS SPBUL R pEE IngBEHEE KT, or s,
bi nders, #ih&itASegrants, lubricants, glidants, granul ating agents, coating
agent40 wetting agents, solvents, co-solvents, suspending agents,

emul si fi epggi- .rﬁlmdﬂ@y%onfcbawcywem%%wnf.;h MDA, ﬂ?e’ﬂﬁésféﬂta%%%&&npl@@' oring
agent s, %gluagtﬂ'uﬁ oﬂg ?c%ﬁgﬁa?e I(é]g@e tegtpsa’tenq %%12}? @&:‘F&ﬁé a%) ?Sf[?' ci zers,

vi scosity pr eser vat’ Ves, I zers,

sur f act anP@p'OQﬁE? B%I "f»é’reich’a‘eé!&éﬁf‘% 17ﬂ4ed'e¢9m°ﬁ@t? egten dexameth PS%}?pP'ééF ate that
certai n phsierdbergof,c aldnetaganeptoabbre estei ghervt (rwy semetasooe efurdeis). one
function and may serve alternative functions dependi ng on how much of the
excipient is present in the fornmulation and what other ingredients 25are
present in the formulation. Skilled arilsans possess the know edge and
skill in the art to enable themto sel



sui t abl e pharnmaceutically acceptabl e excipients in appropriate anmounts for
use in the invention. In addition, there are a nunber of resources that are
avai | abl ewoaotone738ski | | ed arti san whi ch descri be phar mecemp2@ialosoz2s
accept abl e excipients and may be useful in selecting suitable
pharmaceutical | y acceptabl e excipients. Exanples include Renm ngton's

Phar maceuficleapnidii bytesenidemerd Plybisoldf. ndubap £x9MpleRedh AGH-BHamMMaorsei ence
and Pr act coticaterBiaaranadgscribéd ppiNocis/ 122661 A1 @raxoSGrilbKitd)sin, pafivalariathdbook of

EEZ; n“;ggﬂ%brg%urﬁg%@xgﬁn !g(ﬁ%’&@af’dfﬁlldré-hV&Q(Z%Fﬁn&ﬁg%on?ﬂﬁ yiLes- ﬁ‘@"%&r}ﬂgggkt ﬁ‘;
Phar macon ) SEHetf G mﬁhoes A ﬁ&%{ﬁotﬁwp%%%f o B AS 3B o are
prepar®d G¥3¥Mglet éi:h dif ‘é\‘?f@ THEthydexy{ Revretty-1/ ﬁ‘dé”e”@myl [ Schigroletve art .

Sone of t barbomil loeys3-oxoramdrbstausediene-14Bchbottrivic aaad defeorbimethyl resiRe)i ngt on' s

Phar maceubi & gharnficii@fly bdRplabiRUsHt thleBg Conpany). Oral solid dosage forns
such as tablets will typically conprise one or nore phar maceutical |y

accept abl K |ch ex crory

pr ocessi ngxagﬁéleggmﬁ grse%recgﬁ ég{) % ‘?}Q@é galm% eor?) {ép ?rtng a? esirable
physi tal ehgleawtaptioser secht as tie Rb@rtﬂnh@mesusﬁibtpibmlohéomateroaldaynefamept abl e
exci pi ent fen(ﬂia‘x‘olkbﬁi‘té%@ut@ﬁﬁeeéhdc SMNtRrboreTr examplRdRE Sina@atedsiM 6F salmédsrogant s,

di si nt egr e 48 A0 B OWP g%eangsaf@@ﬁmf%orn?&g%nek&%wxes or

ot her soI

adm ni str ngn Wa]d gen 5@ g{):rrﬁ rlse %g esé)% c%l%??g f‘%\f'r Venous
fl uids, i thergpestieefféat ogerlai24 bMp@’rlo@suqh &5 ﬁl’m&lemilosfca;moter@ls sugars, am no
aci ds1®mr el ectrol ytes, which can be easily carried by the circul atory

system a”%xar%&g%%% E%rlt Etgmln%gchnéluolg drﬁet‘;%@rﬁé' | C8 I}Sra%(?tp%) %gtlr‘ﬂlrjfeh wat er

for injec Intrave

di scl osedd?ﬁorﬂwr}‘?g‘iré‘?f(o eﬂ?@r@m ence and Practi ce of Pharmacy [fuI I CI tation
previ ously provided]. The pH of such IV fluids may vary, and will typically
be from 3Ekarhple8 oRsntichoMrgio compodids. indadomagearin® (v réfuptsramddgonlstd, nhal ed
adm np@t r mt pa:mcumylvlqo em&mﬁ | o g réeupiaH &it@gbnasds, depasiRuBy as@bktive)s,

drops, G5 - E%@Q? of I‘éhg%ﬁﬁérékoai uné&'@ré"dé&érfb%lj% to the

nasal cavg\?’é nasa m ni stration) ressuri sed aero0so
formul at i e 1@&6e6@sam<brWQl API05A84a M i IBePBR/PHI3398 AheambseS by
pressuri seen305a312Fat nuEaampies whnaiBcarirdc NG -goiteoaistd Sretlicen bratepnired f or

nasal admppinsibd, %E(Itr%Bluﬂ’f &oﬂfndeoé\*thtr%thﬁ{brbmio%r est. Suitable formulations
conta#g water as the dil'uent or carrier for this purpose. Aqueous
t

for ions for adm n| stration to the nose may be provided with

convent i oRgPregReiafeeRPS4 ichixed POYRS 4 inhipijosgidat Bay thenysedt i) cepwimajiphg agent s
and t he | ke .compuemdssofftbe mveatioroimsluda\AVEBal2s28 1b¢EIlziom), RDstGR78d (Piizerhie nose
by nebul i guiBst, bAd @nédd.lratsh@@aﬁm;ﬂhmes FURR&IExIIES of PDEAARRbitors
ggmpp'oglt " 8l OBealBoRT OK! I I HBAMBLEEET ARSROIRLER, TR ABERYG, LT ™ MY
30 W02005/058892 W02005/090348 W02005/090352, W02005/090353,
W02005/090354, W02006/053784, W02006/097340, W02006/133942,

WQO2007/036733, WO2007/036734 and WO2007/045861 (Glaxo Group Ltd).

The present invention also provides for so-called “triple combination” therapy,
35 comprising a compound of formula (1) or a pharmaceutically acceptable salt thereof
together with f_-adrenoreceptor agonist and an anti-inflammatory corticosteroid.

Preferably this combination is for treatment and/or prophylaxis of asthma, COPD or
allergic rhinitis. ~ The p,-adrenoreceptor agonist and/or the anti-inflammatory
corticosteroid can be as described above and/or as described in WO 03/030939 A1.

40 A representative example of such a "triple" combination comprises a compound of
formula (1) or a pharmaceutically acceptable salt thereof, salmeterol or a
pharmaceutically acceptable salt thereof (e.g. salmeterol xinafoate) and fluticasone
propionate.
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delivery froma fluid dispenser having a di spensing nozzle or dispensing
orifice 30 through which a netered dose of the fluid fornmulation is

di spensedwopory/mhmsappl i cati on of a user-applied force POTEPRPUOPSIZREhani sm
of the fluid dispenser. Such fluid dispensers are generally provided with a
reservoir of multiple metered doses of the fluid fornulation, the doses

bei ng di speasemreunpodf $eqoeasentlinventign adh nwrinais. bU}“h@"dP@%ﬁ%ﬂ'hgbﬁozzl e or
orifice maymbertezbito ghaadadeatical nsemddsitions nirior ttheadnosistration tof a @diehhhe user

for spr aYAQécﬁ@iﬁQI?' ng %fwot‘h@ﬁ‘ éédébfj tf]é" Wbﬁﬁdnorls' Hﬁébtécheto”%‘ﬁ@}m%\ﬁhééf In one
enmbodi nent enser_ | escri bed and

1T st £ at EOMPAFBS ACOBBET B a J5ompal di 85 HE VAR sy S ouses a
fluid i s@'f‘%fﬁ'@ée@é)@l%éc%ﬁ‘iﬁ f?ge%E'Pdﬂf'rtrpresm on punp nounted on a container for
containing a fluid formulation. The housing has at |east one

fi nger - 0pghph&mRcEBdaLYSHpAMNHE of the ifPoriiBN Mlyebd PRBEHANY dabkdRBNRCE t O
the housi Bﬁ’lktfé)raﬁﬁt%remea §a9{z"aﬂb gﬁ%ct‘dg‘ﬁ@r;o‘awof'ap &%uﬂ?%ﬂh%qn{e%t@ﬁﬁﬁr?b&he purp

to conpr ess stem
t hrough a®¥EReifd r?é‘i*z thenofaiveRe Ihdlisi Rfienh surh iasuIvdihl POoPRese Of e%V”FH’%u d

di spet&er Altgrmnafivelyh éhegelrasmateutizpecdmiasiionaiptiieiimveRtigumey b@(eragared and

WO A2005/ P4k3géd in Endit d6suRGBINt MPBFeirs Bhé phyicangl dRtretsl apit eontbing d sdial ed

adri ni St 1 ahd Wechlo IR’ EeLorhhalnd P 8B em% or 5@l torglmdQiuia (1) i

|napart|ce51ze re nor e eS|ze re ;%edform
i s obt ai nEYMBYSNE T A 'BVESY O?n’E?yoﬂ Qa5 8 pa %PWPdBl%SHBPf‘lcle si ze
of the si Qesagedgffedvf(eéelg therfDWes%@)Urdfoﬁ?ﬁ@GﬁchWﬁS pevideothe gulitvdasage s

defi nesl bfora. DEBeN drepaired inalroudodagh foen, abe phabthosuticad empbdsitioraxefnhé e as

measured pgbitgn! %ﬁéllyﬂbérﬁtéﬁcﬁrbrﬂnabouﬁ%r P%&'99<§0mﬁ)§'c§f' tﬂ@soonﬁ)o%dfd?fthé nhal ed
adm ni strat | o] ne 10 suspension of the

active suwg?%l?(?eg?%eng n}ghogrtﬁg(ggMe 8Hf]? r%JLae'BPabl e agueous oOr non-agueous
sol vent. Aerosol formulations can be present ed in single or nultidose
quantiti et addittinetthd phdrotaceitivabcarepdsitibne arfittize meentioshmay optiondipKartitéhe f or m
of a g@rt gbiHeRsend &frhdrk aﬁ@u‘hohbﬂ%h&‘ﬁn‘iébe@fbaﬂ?@@ﬂuv%‘dwnpﬁ)@Hd§e or inhaler.
Alternatively the sealed container nmay be a unitary dispensing device such
as a single dose nasal inhaler or an aerosol 15dispenser fitted with a
meteri ng 081484 PREINer RPABYiCAlYACS iR eXAPiest imgas el arppcettisglysal  once
t he cont eateeptdble hatariehtcampesitibraoevéiedes irgrivad 1 gding\Wien er corsistirssde f orm
conpr i sesttanprasasaltical spRitsRibn. IHachleXtipleAbhist B8 campstitle sithttA® lother

pr OPeh an ke PECIMI SherhE e o C HIRIESE v%(.f% hggedl iflesor an 20
t 01 oc
A RN A MR e e S IR A e

1,1, 1, 2- t isverifonuwheet asamisisteTed taca d@ﬁentd@e@qucbrrﬁwltcan papreacedtielly he form
of a punpusdcesptable. cohfspibas Sty askdkda elhCeaitiolP¥achostoRdient anigst lofl tb@rse Or af
suspensi o t i ncorporation o
addi t$§napegi%qﬂp}ﬁ%ﬁ? Hldfﬁp&%qgg vrenéHs?@t tIEQ Lgcgg%t]tégﬁts to inprove 25
the dispersion characteristics and hom)genel ty of suspension fornul ations.
Sol ution feMpasiiensopisthayessins Vel ¢ANRIisNdad gPMPeWLef ke-iRwWinienesdsuch as
et hanol . Mehgrarmeacyitalytacoeptable exsipieayoradxsipidnts wititgrigmly dequiotided apaove, for

exanpl e, jh@qat Rl b(gé/pt@d1Q6plédﬁ1ﬂ’§§tl%tlaHQ6ofhef Ré\%npatf vt iHel BedRSSroute of
character| c?an s?ra( &{T‘DHQII e)%%j le do%r *orr%% cIU(}e g%létgé *0? ) ﬁﬁ)%gf?&n

phar naceuti ca PtPons suit e and/or ca
adni n?3t r ¢G0S aF"'EOSP§ %ﬂde%'i“f%‘a €2Hd'f‘t”ir}?éa'pm'ﬁ§ élﬂrl SHeh @énﬁ%ﬁiof‘ﬁd’ﬁ is a

dry powdespraydial3abdral admipssiatioronsucBuah tablesnpassiutesocaplats, eiisptioskkesa powder
base SUChpé\ﬁdér§C§ﬁ§@s emkél§0§&peh§|6ﬁ@|§@ﬁfﬁonmmh|§|@hs Qachétd &My cadmetgsonpound

of formul g ;{?I‘éiﬁélta Qardmﬁr(ﬁgt\lé’{ oﬁ stien t e &ie (#Ulﬁlnfg agh%pelnglons amjy a
§h9

particl e- SIZ in mcronised tiona

per f or mangeV rr%?or@ﬁté’ﬂo%s L | euci ne or another anino aci d cel | obi ose
oct aa¢ktate and/or netals salts of stearic acid such as rragnesi um or

cal ci um sttedll Bé eppfceiter it yosagb dotiisyadapiateior inmardtiab loé o) ApMdHidtiation

conpri ses,a %bﬁn&ﬁ’m?’@%%e@'f%m réfting aéb?ﬁ)e ﬁ%‘é %hl%rrﬁé);@% gﬂi ®dr n‘?rraﬂy%eﬁ‘ (1) or

salt there act ose IS ly act ose
ronohydr a M RIRIACRN P SPEMEPULISPY It atea e RGN SHRY ThY P piREeGRRgs

| actose. Preferably, the particle size of the lactose is deflned by 90% or
nore (by weight or by volune) of the |actose particles being | ess than 1000
mcrons (mcronetres) (e.g. 10-1000 mcrons e.g. 30-1000 mcrons) in

di aneter, and/or 50% or nore of the | gtose particles being | ess than 500
mcrons (e.g. 10-500 microns) in dia More preferably, the particle
size of the lactose is defined by 90% or nore of the |actose particles
belng | ess than 300 nlcrons (e.q. 10 300 nlcrons e.g. 50 300 nlcrons) in

- o N .Y 2 o o Y " ey o "



20 by d axoSmthKline. The DI SKUS TM i nhal ati on device is for exanple
described in GB 2242134 A, and in such a device at |east one container for
t he phar msioeotwmai4sconposition in powder form (the cont acm@P2@0/08@2s ai ner s
preferably being a plurality of sealed dose containers nounted
longitudinally in a strip or ribbon) is defined between two nenbers

peel abl y géaniedipriaalordninisbatasy aret prmmely seed dvrpreadieg rhedmatgidnariigs of

defi ni ng and hgreainedigsdrateson for the said container or containers; a means
for peeling the members apart at the openi ng station to open the container;
and an ou the o pntai n hrou h ich a
oer can PHERHS @W@msﬁeﬂ? ﬁ%@eaf?ecoé?b'%o%ﬁom?o% .\aa%oﬁzd 007 o ARe e
openecF5 coﬁ@rélPlHérr dosagR OERPB9EEN-onn Fdditier. pyitabig,ph ’flrmﬁéﬁt”i'C@Hy aP@?pt’fltPi?ranasal
adm ni st r axdigents nmyy ddes ohdeenaftapd gartfcalar dosdtiog thgt itmesufrfadyaseres,indbea dry
powder fogsHbaHitiddN. Fot exdndie, bd%r@ﬁpbl%h@b&@hcbmabcdé‘b%lé BecisionBaHadbef the

Doonte nolKERELGE AT L GRECAIMANES Uiyl K0aBbiime, iepage

agent S no

i nt ranasaPh %rm%‘@u 'O@I%%quﬁ@ %@{%rpe%s ”EM&’P&Q@%%MOEHIGW@M%@ fa¢idRtets be

adm niGt epedutiont dfestaiewlosage osms. CeThin plarpaaeidicelly atnepiabiesexdpieémyent i on
may Convema9fHe|dhob@r1 il el SilRy esifacilitadTmiendBrylg, orft@ihsgorampire, conwuh® 29. The

preci se dBfoFIenﬂrééen‘t) nveRt nsé’néézea%‘?\ﬁu]@f?e’f’e fbethé%ﬂgntaf&ﬁn %ﬂ@%‘rédno&o%m%'e

patient a articular route o m ni St ratlon

D010/ 097 25T Pes 03 FTOMTEs S598-GToRs Bl Of 433 DR-e A8, FEBPRICUIAIY e

i nvent i onaeaeptakte exoiriends may blen:hvsqrr for Heiriability tojemhaeceopalignteomwliancs: he

fol |l oW ng assays: Basic enzyne activity 1. Syk Enzyne Assay - Tine-resolved

fluor esCe@%ﬁaﬁl@%ﬂ%@etﬁu@&lwﬁc&épﬁéﬁé &xc |é?ﬁ§Qné}§§@Mh<,R%FPc§mh@3t9E>e§“b?fa“ Syk

o e D Rk Ee RS Py | RS BdRE b Blniselitis htcale Mat¥ e o hitRae Ty -

assay. 1589%tHaeaipe aﬁéf"isvmeéttﬂlga%%rﬁolvéﬁﬁetCQtSQWé”VSOﬁUWidwg @Qﬁanishe
presence emulbBietnMwdpie?s, Bavonivy Aa‘ljénhsndlat/d)remadklhgltagdzntso cbidving nagkditd Hepes

PH 7. 45 Oaftl¥kiBe agedRl Hiimettiied, M Hetutih§ 3R |é‘|ké‘r'sn9|s@bé?l§/' |Hb!ﬂe§§|§
2 (10MM

Final) | noadh ”é@@%@g‘"ﬁ*%%%@@%%%@'?ﬂs% TR a0, Do

0.1p1 of VA sHlRd %rBﬁ%erH'raé’PfG&f?éeg\@ ESigvR ernaﬂce%amqpml%wmqnt?% final)
i n G ei nemay@arvechonesh@8dnenkinktidyl amkmpy atwe althmatieatnciiomsweeending pat ed by

the addi t hew rdch3grlihefexeiblert ROproyént (iR forMalalion 2RE wHadothep hgredientgcubat ed
for 664 n ,%t O RER Mg, then ternminated by the addition of 3pl of

read reagent cont al ni ng EDTA, 150mM NaCl, 50nM Streptavidin APC
(Prozynme, San Leandro, California, USA), O. 5nM ant i phosphot yr osi ne anti body
25 | abel | ekilled taﬁiswqggswseéwhﬂokrmwl@dwl ankeskilm thgcarOp, ek ihemFionselend) i n
40mV HEPESuitaldie/pHarmBcéldivalBSice glablerexaipten@nin wpprdptisfelmnountciobasemh ther 45m n
at room t pRBRIAL Ul addif Glﬁ&r%eéreoé naRBEPBeY éléo%FdeQ”thé’tf ar%' &qul@blé%ﬁﬁé YCEI was

ITE&SU

d
osliry g e ik dcbe BB deSRERY e birab R S Gy 2F0 Tkl o
refer enceuﬁfwotﬂ $RiesHTY rﬁwt%blgnmarmaeeuhﬁe"yc@ﬁﬁmme ofFXCfFHﬁrﬁﬁJI aExamplgas an
| C50 val uiacludet Remiagiea’y EhadbaceMticdl Rcepaesat (Mackof PiRdisindi Canipanyan Ful |

Lengt h SpRegfhglor: OhleScidd BasRy F@rﬁ}éiﬁ)esb‘kar%:'mEW I(Lipsm%thvmam@ SWKIKIWRS
eXpressedTWetl%n%b Jﬂv&%f @9 rﬁgceg é?a| he C Qg'ow%?'#agusthﬁ‘r? pﬁ@tébzv dJsrhéyStem

(InV|trogen al’s Wer e ounce
honogéhi s ?PQ'FPOktCH heeppravticyl lery§ (berpeRcagal hasmaseidicehdssariadipe

cont act edamd the RiaNmAceSuiparRressy (Q agen, Crawl ey, UK). The Ni NTA was packed
40 into a colum and eluted using 10 col umm vol unmes each of buffer (20mMM

L A O o S S
buf f 3 0 Pht dazol
fractions 8W@30 eee okles it SRR PRI COREINB 8 Bnces,
Bucki #yhathehart eare Late)scmtmdomzaﬁmmm $ IRharroaceptioa $aaemces 1(Ofeck SRBESIORY 107 ) / O

gl ycerol . Cohgabpf f er

Oral solid dosage forms such as tablets will typically comprise one or more
pharmaceutically acceptable excipients, which may for example help impart
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exchanged 6H s-Syk was | oaded onto a Sourcel5S col um (Anersham

Bi osci ences, Bucki nghanshire, UK) and the colum el uted using a NaCl

gr adi ent Wo200miyrmser 50 col umm vol unes. The 6Hi s- Syk ceoT&iPrémwgsi2e@cti ons
were pool ed and concentrated by ultra-filtration. The identity of 6H s-Syk
was confirmed by peptide 5Smass finger printing and intact LG MS. Kinase
Sel ecti vi s8fisiaptary piocessiNB dnAz ¢gREPMSSIA) charpeigrigtice e it ePRyidgr pdditionsah ki nase
assay RecdedhabenphysivabohaacteristicB t6 2h344hletwaSuex phassrdutilla acceptable

Fl ag- 6Hi Se)?_él‘dleﬁ@gr%%@%lé&b@’fromT(ﬁ'l%eﬁ%t bMUéﬂé Qlfdaﬁ%r ﬂfbﬁc%t%sﬁ@ F‘a%?sed usi ng
a Fluoresc nce

1JI ran t a rX I\/bl I W e St ﬂ%}f us).
15 Aurora® (aﬂgﬁv; Was %eé“éf‘?‘?%?%d %"y qBWHFeSm %)E)ﬁcé)ﬁt?
GST- | NCENOoHlagegivetrias. HCI pH 8.0, 0.4nM ATP, 2nM MyCl2, 0 1mv| EGTA, 0.1%
BME (beta mercaptoethanol), 0.1nM sodi um vanadate, 10nM DIT for 3 hours at
gog -ngbSDéQé gt foftfis Y@%)afr(gﬁé}aﬁé(ﬁﬁlﬁﬁﬁgtlérp\ﬁnll e_k?_@#é'll?c hé’é’sﬂu@@rﬁyh-&!aﬂy Hg' pH

r i ne
and O. ZHW%E fﬁ%% A&fg{gﬂe’g?lﬁq@@%ﬁ]rm Pdﬁewgcsailsa ?Aarioé}%rg]zen at
-80C. A fPHEP %Eoediines i WHCbCap g 6psikuraied By R @&%I%§ ead"ddded to
t he at®ayasnimiaed.( SnViHEPES; typkaly NeeDaradl @l BeT iereinjezion YEPY. Fluids 015%
BSA, 1pM UQ& EFmnon§Fdr Piftratén ctisO)Uideodrev@isci eudde R@nmgdohsm@rgcwnae ng 0.1pl
of vari OU Eé‘c‘ﬁ?é Bﬁﬁﬁé}%cy ulf &taeisH %x%us@'géﬁ&ég q"h@_pl-r'of%u%hr\?ﬁwhgw vol une

384 wel | he reacti on was

te
Tnitiat edrrwv &'3}«@%'3% eéfsﬁ? S o B g T Bt cont ool no 100mM
5FAM PKA-ti de (GRTGRRNSI -NH2) , 2pM ATP and 2mM MyCl12 in assay buffer (25mM
HEPES)5 25DbsdrGorfs 00 2%l Tomiteinied SdmidBiratidn rhay cOn@hEHtBBA fortphdt€d a3 wWith a

final DVBQ./ Eé!l@' Rftioh 70% TheisT$art biyanas i ncubated for a further 120m ns
at roomtemg)er atst?r eIO 3 psh nst er Qﬂﬁat ed by the addition of 6pl of a 1:500

dilution Progressive B| nd| ng Reagent solution (Part: R7287) in the
manuf act uPesagepiarme rfopn tqrmesl tadrrwgeaspnatﬁdthﬁmaﬁﬁhéwﬁye@ﬂgsahﬁ ngipis@atiqpar t
R7286) anthclugé tpréssurised berosol ffom liibms rehdadqueoosfdrantioad adeinisiéreddegr ee of

B Acaeal corod T Bloshifcn QN TRIEaGrR G b ron piSuiRee E‘Qﬁ?t ati on
285nM - enPSSiEh Tat Fah AN 0T e Be R G ¢ SPERE Saletl

capt ured P@Ptﬁ'ar"éﬁl‘tﬁ"elas ARl dpeand O gREer 40T Ui BYPPThs A&Hﬂo%fﬂ/’@w@@@ﬂ% fS’r np by

t he i nst r admimistrad@T e thoo npsaunthyolbe poorvidedawith coheestiamal sexcipiants suech Bhi s assay
of 20 pM buffé?fngﬂa@reﬂis' Dhicly KNG RRAts dMMRe ke |AJuesEH forMUkes® Ray Ful |

I engt@5 hug@gb rdﬂ{)rﬁst@ Aas tr?é(:%s% stalaog 6Hi s tag on the N-term nal

regi on using [V rUs Sy nV| trogen, Paisley, Scotland). The
sf9 cells mere | ysed by sonlcatlon t he debris renoved by centrifugation
and t he | irsatfertiieyrgraloadirdent Uhsagel\fbﬂmsligenéswwd(rﬂplagaemn a0e pdvaged 0Ky . The

Ni NTA was n@e&g@dowa@v.@e cqrhelraasaée wmal rﬁé b@cé)r&ﬁddagasla?pl@QﬁMmmaw&zwre

Om)fije %qu s%e?i%l}@ (ﬁ'lfl@gal nst

gradi ent . a 8? Z%s:}fﬁ

50mMM Jri s ermv

Appr o mfrﬁ?%%g%cgu?emﬁ%? [ 9\/@1‘%}c trh@c QH“‘:Q??Q-Q Igidangased UphR theent i ty
of Aur or aappligaliorceref Usemadplieg fiNcede aipvalp m@@k@@mofetharlylé|d§p&nslerL§um 10
Human | NCED»E’ dispehssd Qe gérpnallyBBBEBeVasth meesevei of mrrplénhm@réd dosesfof Dundee,

it is a fgh# L RSN ttﬁggggespéé?ﬁdahlg er%ab\é%ﬁ?se (Y %tﬁ%éﬁé’

Ti me-resolve UOI’ escence resonanc

Reconbi nanle HSRERSERSES CKBRICA TV i@é}%ﬁ%ﬂd domBPeTien o ?fzﬁ S S ont i 1 e
ki nas# dokei veer ierssriry dispsesing of tedBrd dmmsilatigndela the cslta@@lln@@vﬂyrhézlq Q6€i vity of
VEGFR2 wasmasdiasst dhelsluitgdispdnserisr efsibk \getiefd! typeedeseribed ned dhanatedeaner gy

EBS%E@EO@R@)&/@%M Tﬁé%sdéﬂw% h%&suﬁ@%h%shdlﬁgs %onm@arsaﬁérggns in
| ow vol unfeVSBASVIRY 2 C%P%SES' '?8{‘@'0 9@6@@‘ afﬂ%ta'”r"‘éf%r G %t ru% ed
m ni mal | ny&’F‘UEEB% REM fgKsing rheﬁ at ¢papbope g]gpr-gper[ahlg ?'ﬂﬁd?t?rt‘ﬁh'ﬁ'hés bott om
of t h40 wehlosalge iimwartlly withdrespect tofth@hypusiss &y carediye costaingb VEGHRD ih 16OnM
typi cal | yhowdiey @Cali¥@trRtbumip oM dredsRmidaiuiSa hitterddabsk of the Fdrmulation
out of a pump stem through a nasal nozzle of the housing. A particularly preferred
fluid dispenser is of the general type illustrated in Figures 30-40 of WO-A-
2005/044354.
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presence of 100mM HEPES, pH 7.5, 10mM MyCl2, 100pM ATP, 300pM DTT, and

0. 1ng/ nL BSA. A substrate solution containing 20mM MC12, 100pM ATP, 0. 72pM
bi oti nyl avecdopaprisde (Bi oti n-am nohexyl - EEEEYFELVAKKKK- REZ)EP24va95@aAgied i N
5pL to the assay plate. The solution of activated VEGFR2 was dil uted
100-fold in 200mM 30 HEPES, pH 7.5, 0.2ng/nL BSA, and 0.6nM DTT. The
VEGFR2 catal yzed reaction was initiated by the addition of 5pL of the
diluted, aet bmap@ﬂuo\v{EGaRable Rindfdr sAapRY fop IMbaridr &dniaRkGaey, 6 i$ QRettrbEPES, pH
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si gnal E%Q?ur@ﬁ%@% @‘{, shed in wells where the addition of the
150nM EDT. nt'd e pr| or to addi ng substrate and enzyne sol utions.
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CaT- 614 o Ubingd? ik S mope s e s iof b Bt P U PRISEhIor Gt and
6Hi s tagsd'ﬁé@%oﬂ%thﬁézéﬂﬂeﬁiﬂqfdse enfrieerdiayh bsgs e¥AUSIPdst 9 i nsect cel I s.
Cells (100-120 grans) were suspended in 50nmM HEPES pH 8.0, 100nM NaCl, and
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VEGFR2 enpgwierdtendoafiladtese ansksthg compeundiefifoinnyla ¢ oGSt thefest. VEGFRRIOgRS
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by proteo f n f |des by
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resulting in B 5cell activation via th}g Erk MAP Ki nase pathway. As a result
Erk is phosphoryl at ed



and followng cell lysis is detected by an i nmune capture assay.
Stimulation of Ranpbs cells with anti-IgM Cells were plated at a density of
5x105/ welwoiz2n1ee09vaBune of 25pl assay nmedium (RPM 10 cecraiPréngs@08o heat

i nactivated foetal calf serum 1% L-glutam ne and 1%
Penicillin/Streptonmycin) in 96 v-well polypropylene plates. 25pl
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assay nedi tes ed 0
302. 56x10H§&4\ﬂp'%ﬁ§&maJ@@M‘?'l%h@”\%?@s@r epared using the Bi omek 2000 and
Bi omek Nx automated robotic pipetting systens. 5. CD69 PBMC assay

35Pri nci pb%tl&’fallyhﬁ] B§§|@t¥lalp%r' meﬁﬂdepllﬁt%jatﬁe Q,%Hp%sﬁfﬁs s 'dﬁH}rﬁé@e@tl@aﬁ vivo

t
?’ZLQS ; 5%80%%9585 AR PR s st iy S GDY S R ERL o of
a si gnal | ferp exnteiaere (e@sm&talngguthe Bricrawdes eompasifion @@Jﬁt%ioaaﬁl@mﬂy
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peri phera sﬁ g | IV(\)II ﬁ‘n%i E ﬁ&’ pr £ FF twg
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Cel | s2Gher by MlanogeitaKline. déhes Dﬂ%Kldﬁ deyige is fepexamaplefdesoied iassay
medi um ( RBE 2z4nBaiA)idhg |ﬂ-@%m@&1evlceaéﬂleaeﬂlbﬁé coaeiral ferahé p‘ﬁ@frhléﬁeuﬁt%l
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5pl Fab' 2bétwagmewo snembersapesldbhanedureditmené goftepgiheldeviosa¢gmirisesaaf ur t her
3.5h wdernetaheoﬁaemrtg Qlﬁ‘%p@tﬁlﬁ |sféﬂ|§h)fordlﬁéCsraldD&ﬁhtalﬁéWorr&ﬁtéi’rh&Qda &Rlahs present

were | yse%rfggﬂ}gﬂhe rﬁerhgérs %P Satfttllé(ggennpé/sttahgn ?odgbér{ {3 c% ta?erer&nd')ﬁﬁE/ Fi x

buffer fo
outlet, communlcatlng Wlth he opened container, through which a user can inhale

the pharmaceutical composition in powder form from the opened container.

30 A composition of the present invention, for intranasal administration, may also be
adapted for dosing by insufflation, as a dry powder formulation.

It will be appreciated that when the compound of the present invention is
administered in combination with other therapeutic agents normally administered by

35 the inhaled, intravenous, oral or intranasal route, that the resultant pharmaceutical
composition may be administered by the same routes.

The compound of the present invention may conveniently be administered in

amounts of, for example, 1ug to 2g. The precise dose will of course depend on the
40  age and condition of the patient and the particular route of administration chosen.
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CD69 assay 10The cells were stained using a cocktail of nouse anti-human
CD20 FITC and nouse anti-human CD69 APC conj ugated anti bodi es. CD20/ CD69+ve
B cel | s pwe=ernodrzast he sanpl e were detected by fl ow cyt ecgEPgo100502ROUNd
Preparation 15Conpound was prepared as a 10nM stock in DMSO and a dilution
series prepared in DMSO using 9 successive 5-fold dilutions. This dilution
seri es wabialpgigaklestmethadser 1: 100 with assay mediumto give the
concentration range to be tested of 5x10-5 to 2.56x10-11M Conpound

di | utionscygey 6uM§6¥%@ﬂ1vH§t‘idﬁg{n5\?8e Bl GEPor ?rp\QQo ABitBiir0 HEor dihca Widnme ed
robotic pr ettl%g @ystems . CD69 whol e bl ood assay Principle of the
assay Wo “cel | s are stl nmul ated ex-vivo using anti-IgM This
result® in the 25 recruitnment of Syk to the B cell receptor. The
subsequenBasistaazhiveFutivity at i on of Syk |eads to initiation of a signalling
cascade resulting in B cell activation as indicated by expression of the

activation cel r d B
cells are dreéﬁie((lﬁq{zeﬁ@@?% C;E/} cifes IV%H fg'g)gsceﬂgé%%%}%\?%%@ E?RL ?B cells
with anti KingRe ai@%l hepar i ni sed human bl ood was added to a 5nil

pol ypi‘(bpyl ene tube containing | pl appropriately diluted conpound sol ution

and i ncubeztee@lnméntaﬂmarh 8k Ivée Mipkdbsbdode(R HiBtapgkd Sprcﬂ»@rne Fiid aothvityed Wi th
10pl Fab’ 3, m%%”?é%ié&éaf udR§ta %E're{&@%ld&%&ﬁ@e ?ﬁ% c{é%@%b% s17”erfu”her

3. 5h under Itions previously descr ceIIs wer e
| ysed and(Taﬁg Pﬁgﬁﬁ@‘?sa‘é‘el |s fixed by the addition of 2ml Lyse/Fix buffer for
10m n at roomtenperature. CD69 assay The cells were stained using a
cockt | 6fk maygee-antivatdl BRIOOCDMNJer JiGreafod 30mirReindfiamréschuemn 16B6IM APC

gg?legtgg;eﬂﬂ @ﬂt B A ?g&%ﬂé%ﬁé‘d’% &I\ﬁﬂpg@mlprl-‘?éﬁz@t pH P4t @@1%3@@Ae3 par ed as

0, G ot B LS R by ARl 8ot hian RARRHIYS %]aﬁ(;é“@

successi vBna&). ARl (UM findhand oMgllee19mM E@iﬂ Ent0raM; BRPEARJE "t W&l % est ed of

1x10-5 t oB8ASwafe ddiled tCovepie vortaidingll. 1 1drd vamious qonegaratidnasi cgnpduad Bir omek

igg?l %(glt Omvélﬂagtﬂs?"ﬁpﬁr@} |h'G\‘éln%yW%Iu@e"@atw&—?éléck?ﬁlbie;”rhé{ re?anctlbﬁ\f)zhﬁsn;ﬁy
pl/vg %n% Eg b%/ ﬁ]%yad({'r(a(‘gl of agf’éofs Bi[{%& %l( F‘Eﬁﬁl f?r{ab) ng: reggtﬁ)o% \%

mast cel | ow aspl rat es

froma pat”i%*?ﬂte%f‘%rrp%%ta =il %’HP%%‘? ItB%'kéPéFﬁ'ré?teq_hbﬁ‘ec%W %O”r gt e
CD34+- der readd raageain costgininge 6D smdvhdELENpr EmMMuNe€l, oM FteRitavidimeARRECRI i s

up- r egul atmgzynie,t B&n Premans; ecalforntea, 4JS&RCF0.5nM  antiphosphotyrosine  antibody
25 labelled with W-1024 europium chelate (Wallac OY, Turku, Finland) in 40mM HEPES
pH 7.4, 0.03% BSA. The reaction was further incubated for 45min at room
temperature. The degree of phosphorylation of Biotin-AAAEEIYGE| was measured
using a BMG Rubystar plate reader (BMG LabTechnologies Ltd, Aylesbury, UK) as a

ratio of specific 665 nm energy transfer signal to reference europium 620 nm signal.

30
The compound of formula (I) has an ICsy value in this assay of 40 nM.

* Preparation of Recombinant Human Full Length Spleen Tyrosine Kinase (Syk)Svk

35
Full length human Syk was expressed with a 6His tag on the N-terminal using the
baculovirus system (Invitrogen, Paisley, Scotland). The cells were disrupted by
dounce homogenisation, the debris removed by centrifugation and the lysate
contacted with NiNTA Superflow (Qiagen, Crawley, UK). The NiNTA was packed

40 into a column and eluted using 10 column volumes each of buffer (20mM Tris pH8.0,
300mM NacCl, 10mM BMcEtOH, 10% glycerol), buffer + 1M NaCl, buffer + 20mM
Imidazole and buffer + 300mM imidazole. The 300mM Imidazole fractions were
pooled buffer exchanged using G25M (Amersham Biosciences, Buckinghamshire,
UK) into 20mM MES pH 6.0, 20mM NaCl, 10mM BMcEtOH,10% glycerol. The buffer
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15and 1 gE, subsequent cross linking of cell-bound IgE results in

degranul ati on which can be neasured as hexosam ni dase rel ease. Primng LAD2
cells to wp2omyqera8e FccRI  LAD2 cells are re-suspendedPal/EPz@i0®sozes i n
conpl ete stem pro-34SFM (G bco Cat 20 10640-019 nedia containing Stem

Pro-34 nutrient supplenment (1:40), glutamne (2mM, penicillin (100pg/ i),
st r ept oy exahapaebpigisrayk)wagi Ipadegerte acﬁwrceéémo{é#m&ﬁsmssham BisCieBeesbi nant
SCF ( 100ngleckinghR&B3hsy sti€yrand tHeucsumn ecoed usiagita NaClegrbdivki MB80(raRgovet; R&D

Systens) gfndchign( %QI@H‘QJSM Tﬁ@l @I‘-I@@W(”)conl@ﬁ]'lr{gs fAicBond1SRerBBip BBI@H”%F’df or S5
days at 37 rat| on

S% ed re
Compounds (TP Er e P o e p Sl Bhof 6%%&@«%%@?@”@.5 VP essl ve
1: 3 di? ut Msas fipgeresniirg ndNpiest L&iM3rek 2000). Fromthis naster plate 3pl is
di spensed into a daughter plate (flat 96-well NuncBi onek Fx) which is then
diluted 1:40 in RPM 30 wth 2mM gl utam ne, and 20pl of the diluted
conpound kfr?dlﬁf | ‘Tqﬂ, nto the Greiner cell plate. Therefore the final
conmpound concentra range is 1x1 0-5Mto 5x10-10Min a constant 0.5%
DMSO. Control wells are treated with 0.5% DMSO. Activation of LAD2 cells
wi t h #hti 2] AEroraBrEnzyme Assy cElubressence Batarishtige &inase@gsapni n), t he
supernat ant discarded and the cell pellet re-suspended at 1x104 cells/m in

RPM SUpphS ﬁé‘nt"‘ﬁ o AR E§‘§2 QZ!FMVSS e9<|o e%\é Eﬁgmﬁﬁ\%té]% Tﬂ?{%‘g%b& ugat | on

(400g, s are re-s ende ne (2mV),
adj usted Pr %l” 36‘& IVigt ofsAgom BV assé?ﬁﬁe PB‘BEtae “PF‘?’PBG%%eer?Frésa\)O()vell
pl at es (700AP @esay:( @Jm%v@%t%mﬁwﬁée 26p1 diluted conpound 40 (prepared
as detail ed above). Cells are then incubated for 1h (37C, 5% CQ2 in a

Q:‘Jmaglt TII gﬂ %tré"BSPi‘ e\)/a@EFéé"cﬁva@&I b %tq'uﬂgle\s‘ﬂ E&énﬁ%WG@ﬁ'lN@@Wﬂg |r 3%?”
Fol | ow ng%’g@gﬁ{ M% BHE% 8nm\§\§‘f€£ @%@9@ a 'HM:'F!&?RQ Pﬁ@ggt%eé? e),

pl ates ar @%@@Mﬁﬁ%@éd%@@@ urowgnadatec)! Ogwé RiTHefos BoeuiaEh 0 ¢-ehifed f or
hexosam nsdatg® assalien 'ﬂ@ysedeior Habumst agandt ysOeoM i TristB0p | pHMELS, 27A0mMN- X
(0. 5% n Ei!f’d\/bse?m@omwtr@dl n@hmm E%m f©1%380EN 1 ik lRnAaFRAMTARY d28fv assay
Sbet - hexBRAR HaIRSRuRRL BINCENE SRS A RO SrER4Er 5 95-CF

4- et hyl u |7 feryl ucosam ni o0 a fluorescent
product . Super nat ant or Iysate (25p1) is incubated with an equal vol une of
4- net hyl Arfinel torfoentyation- efcaniVy bt Audray BUNGEAIM condigeX 506 piided to tieMissedi um
citrate bumfeer(zsrlatvl AEBESI nshhvarkcP6.00859, Phedre2d, e 6.o15% Bk, BAE. The

;leggpess)geggé 9, " PR AOR: 28dd 99 AbisTTccA AL Bo.§ AORE) vl he
Al A ComBRUSDARP VB Hebie's inrofesscowplure 488! blegkss

excitati off
Dof et i | i delatd atgooml tegwathtwe e $ynins.skhe fegetidnEmes initiated by the presence of
3ul of substrate reagent containing 100nM 5FAM-PKA-tide (GRTGRRNSI-NH), 2uM

ATP and 2mM MgClI, in assay buffer (25mM HEPES, 25mM NaCl 0.0025% Tween-

30 20, pH 7.2 0.015% BSA, 1uM DTT) with a final DMSO level of 1.7%. The reaction
was incubated for a further 120mins at room temperature, and then terminated by the
addition of 6pl of a 1:500 dilution Progressive Binding Reagent solution (Part: R7287)
in the manufacturers buffer A (Part: R7285) and manufacturers buffer B (Part R7286)
and left to incubate for 120mins at room temperature. The degree of phosphorylation

35 of the 5SFAM-PKA-tide (GRTGRRNSI-NH;) was measured using an Acquest plate
reader (Molecular Devices, Sunnyvale, US) with excitation 485nM, emission at
530nM and using a 505nmM dichroic lens. Data was captured in parallel and
perpendicular directions and converted to mp by the instrument.

40  The compound of formula (1) has an activity in this assay of 20 uM.

* Preparation of Recombinant Human Full Length Aurora B
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Conmpound potencies were determined by a fluoro-ligand (Cy3b-Dofetilide)
fluorescence pol arisation assay. 20hERG expressi ng CHO K1 nenbr anes*

(60pg/ m)woerw/ismgabated with 1.0nM fluoro- liganP, in assap2eofsens (25mV
HEPES, 1.2mM MgCl2 , 100nM KCI and 0. 1% pluronic, pH adjusted to 7.4 using
5M KOH). The final potassium concentration in the assay was 100nmM After
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wel | of ausihgtke lbdc@odiusesysBid -(Ineltlogph,aPeisiepnSadtiaindy Thepsfo afells 2ere est

conpound jy Qe Qonl-EQﬁorpltﬁ’é @ébﬁﬁfé?nd\%ﬁtb@&n% étiohra?htdethfeqysa?@c&‘ﬁg&éé readi ng

on an Ac ue naI st Tm i e re ner. sing from
an 11- o.th SEPE SR ey B o On HIFTARRS pISfEf slihd® | 5
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wer e grown uency |ng arve rypsinisati on and
subsequent centri fugatl on at 500g for 10m n. Cell pel I ets were frozen at

- 80C Bef of HumeniNeRBPHB36HAE9) aone THE3F wes earepyeli ifiom Upisershnokdungesi te,

r e- suspengedGami-rempaenrig§edipioeid0 vol unes of nmenbrane buffer (50nmM HEPES,
pH 7.4, 1nM EDTA, 1mM PMSF, 2x10-6M Pepstatin A). The merrbrane suspensi on
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B cell activity assays

4. Ramos pErk assay
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pl1050 n 1050 p1050 n 1050 Syk enzyne assay (1) 7.4 7 40nM 8.2 146 6. 3nM
RAMOS pErk assay (4) 7.3 6 50nM 7.5 74 32nM CD69 whol e bl ood assay (6) <6.3
(6.5)* 16WQD24)07097248 PCT/EP2010/050228

Principle of the assay

Ramos B cells (human B cells of Burkitt's Lymphoma) are stimulated using anti-IgM.

This results in the recruitment of SYK to the B cell receptor. The subsequent

autophosphorylation of Syk leads to initiation of a signalling cascade resulting in B
5 cell activation via the Erk MAP Kinase pathway. As a result Erk is phosphorylated

and following cell lysis is detected by an immune capture assay.

Stimulation of Ramos cells with anti-IgM

Cells were plated at a density of 5x10°%well in a volume of 25ul assay medium (RPMI
10  containing 10% heat inactivated foetal calf serum, 1% L-glutamine and 1%

Penicillin/Streptomycin) in 96 v-well polypropylene plates. 25ul appropriately diluted

compound solution was added and the plate incubated for 30min at 37°C with 5%

CO,. Cells were stimulated with 5ul Fab’, fragments of goat anti-human IgM (5ug/ml

final) for 7min at 37°C. Cells are lysed by the addition of 55uL 2x RIPA lysis buffer for
15  2hat4°C.

pErk MSD assay

50ul cell lysate was transferred to a 96 well MSD plate coated with anti-pErk1/2

(Thr/Thy: 202/204; 185/187) capture antibody and incubated for 16 hours at 4°C. The
20 plate was washed and an anti-pErk detection antibody added (25pl/well) for 2h at

room temperature. This was removed, 150uL MSD read buffer added and the

resultant electrochemiluminescence signal measured.

The compound of formula (I) has an ICsy value in this assay of 50 nM.
25
Compound Preparation
Compound was prepared as a 10mM stock in DMSO and a dilution series prepared
in DMSO using 9 successive 5-fold dilutions. This dilution series was diluted a further
1:100 with assay medium to give the concentration range to be tested of 5x10° to
30 2.56x10"'M. Compound dilutions were prepared using the Biomek 2000 and Biomek
Nx automated robotic pipetting systems.

5. CD69 PBMC assay

35  Principle of the assay
Peripheral blood B cells are stimulated ex-vivo using anti-lgM. This results in the
recruitment of Syk to the B cell receptor. The subsequent autophosphorylation of Syk
leads to initiation of a signalling cascade resulting in B cell activation as indicated by
expression of the activation marker CD69 on the cell surface. CD20/CD69+ve whole
40 blood B cells are detected by flow cytometry.

Stimulation of peripheral blood B cells with anti-IgM
Peripheral blood B cells were prepared from heparinised human blood by density
gradient centrifugation. Cells were plated at a density of 1x10%well in a volume of
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500nM (320nM* 6.3 73 500nM hERG activity assay (8) 4.6 2 25uM 5.4 47 4.0uM
Aurora B enzyne assay (2) 4.7 3 20uM 5.8 111 1. 6uM Vegfr enzyne assay (3)
<5.1 2 >AWOuMw92248 6. 3uM PCT/EP2010/050228

25l assay medium (RPMI containing 10% heat inactivated foetal calf serum, 1% L-
glutamine and 1% Penicillin/Streptomycin) in 96 v-well polypropylene plates. 25ul
appropriately diluted compound solution was added and the plate incubated for
30min at 37°C with 5% CO,. Cells were stimulated with 5ul Fab’, fragments of goat

5 anti-human IgM (5ug/ml final) for a further 3.5h under the conditions previously
described. Any red blood cells present were lysed, and all other cells fixed, by the
addition of 200l Lyse/Fix buffer for 10min at room temperature.

CD69 assay
10  The cells were stained using a cocktail of mouse anti-human CD20 FITC and mouse

anti-human CD69 APC conjugated antibodies. CD20/CD69+ve B cells present in the
sample were detected by flow cytometry.

Compound Preparation

15  Compound was prepared as a 10mM stock in DMSO and a dilution series prepared
in DMSO using 9 successive 5-fold dilutions. This dilution series was diluted a further
1:100 with assay medium to give the concentration range to be tested of 5x10° to
2.56x10""M. Compound dilutions were prepared using the Biomek 2000 and Biomek
Nx automated robotic pipetting systems.

20
6. CD69 whole blood assay

Principle of the assay

Whole blood B cells are stimulated ex-vivo using anti-lIgM. This results in the
25 recruitment of Syk to the B cell receptor. The subsequent autophosphorylation of Syk

leads to initiation of a signalling cascade resulting in B cell activation as indicated by

expression of the activation marker CD69 on the cell surface. CD20/CD69+ve whole

blood B cells are detected by flow cytometry.

30  Stimulation of whole blood B cells with anti-IgM
100l heparinised human blood was added to a 5ml polypropylene tube containing
1ul appropriately diluted compound solution and incubated for 30min at 37°C with 5%
CO,. B cells were stimulated with 10yl Fab’, fragments of goat anti-human IgM
(67.5ug/ml final) for a further 3.5h under the conditions previously described. The red
35 Dblood cells were lysed and all other cells fixed by the addition of 2ml Lyse/Fix buffer
for 10min at room temperature.

CD69 assay
The cells were stained using a cocktail of mouse anti-human CD20 FITC and mouse

40  anti-human CD69 APC conjugated antibodies. CD20/CD69+ve B cells present in the
sample were detected by flow cytometry.

Compound Preparation
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10* 2 outlying data points at <5 and 5.2, excluded fromdata in brackets
Ref erence exanple 1 is the conpound: CH3 O NINH2 NN\ H NH2 which is
descri bedw0Oreol®228101073 ( Yamanouchi Pharmaceuti cal CoPCrdpRoiassezanpl e
35, as the racemic mxture. Internediates and Exanpl es General All
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refers to h .perfar ce.liguid chromatography | PA refers to propan-2-ol
nCPBA r ef %@@?%Bw}a%ﬁlrgﬁg}georj%eétﬂ}goﬁyé?eg&i d 15r.t. refers to roomtenperature
TB ME Refers to t-butyl nethyl ether

Mast Cell activity

7. LAD2 Assay

10  Principle of the assay
LAD?2? is a stem cell factor (SCF)-dependent human mast cell line that was
established by the NIH from bone marrow aspirates from a patient with mast cell
sarcoma/leukaemia. LAD2 cells resemble CD34+-derived human mast cells and
express functional FceRI. The FceRI is up-regulated in the presence of IL-4, SCF
15 and IgE, subsequent cross linking of cell-bound IgE results in degranulation which
can be measured as hexosaminidase release.

Priming LAD2 cells to up-regulate FceRI

LAD2 cells are re-suspended at 1x10°ml in complete stem pro-34SFM (Gibco Cat
20 10640-019 media containing Stem Pro-34 nutrient supplement (1:40), glutamine

(2mM), penicillin (100ug/ml), streptomycin (100ug/ml)) with additional supplements of

human recombinant SCF (100ng/ml; R&D systems), human recombinant Interleukin-

4 (6ng/ml; R&D Systems) and IgE (100ug/ml; Calbiochem). Cells are then

maintained for 5 days at 37°C, 5% CO2 in a humidified atmosphere.

25
Compound Preparation
Compounds are titrated from a 2mM stock in 100% DMSO to give 9 successive 1:3
dilutions (V 96-well Nunc; Biomek 2000). From this master plate 3pl is dispensed
into a daughter plate (flat 96-well NuncBiomek Fx) which is then diluted 1:40 in RPMI
30  with 2mM glutamine, and 20ul of the diluted compound transferred into the Greiner
cell plate. Therefore the final compound concentration range is 1x10°M to 5x107"°M
in a constant 0.5% DMSO. Control wells are treated with 0.5% DMSO.

Activation of LAD2 cells with anti-IgE

35 Primed LAD2 cells are centrifuged (400g, 5min), the supernatant discarded and the
cell pellet re-suspended at 1x10* cells/ml in RPMI supplemented with glutamine
(2mM). Following a further centrifugation (400g, 5min) the cells are re-suspended in
fresh RPMI with glutamine (2mM), adjusted to a density of 5.7 x10%ml, and pipetted
into sterile V-well plates (70pl/well; Greiner) containing 20ul diluted compound

40 (prepared as detailed above). Cells are then incubated for 1h (37°C, 5% CO, in a
humidified atmosphere) before activating with a sub-maximal concentration of anti-
IgE (10l volume to give a final assay dilution of 1:2700; Sigma). Following a 40min
incubation (37°C, 5% CO, in a humidified atmosphere), plates are centrifuged
(1200g, 10min, 4°C) and the supernatant removed for hexosaminidase assay. The
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The compound of formula (I) has an ICsy value in this assay of 25 yM.

* CHO-K1 membranes
Chinese Hamster Ovary (CHO) cells stably expressing the human hERG receptor
35 were grown to 80% confluency before being harvested by trypsinisation and
subsequent centrifugation at 500g for 10min. Cell pellets were frozen at -80C before
membrane production. The frozen pellet was thawed on ice, re-suspended and
homogenised in 10 volumes of membrane buffer (50mM HEPES, pH 7.4, 1mM
EDTA, 1TmM PMSF, 2x10-6M Pepstatin A). The membrane suspension was
40  centrifuged for 20min at 500g, the pellet discarded and the supernatent spun again at
48,000g for 30min. Following the second centrifugation the remaining pellet
containing the membrane fraction was re-suspended in an appropriate volume (4ml
for each ml of frozen cell pellet) and assayed for protein concentration.
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20mi n. The, ﬁa'nH{er Y1.985qf W65 EqntQ‘f‘sn %%dj zg‘ﬁsb d N"é&o ;35 g solid
s i

was suspen ture th st| rred
toe suspellodit il Bimioabast (0501 Two pord
met hyl pheh§l) wlﬁ@}hﬁowmlﬁemaﬁe@éﬁefbﬁacdnﬂuer%§tlmrr@dvelwwwenwatem 29) .

25LCMB ( Mahdwrdre@luicedRtprdssDigsni nThdvhiesidod/ viddsS .re-ildsdIVEY (id OfiMathylidfetin)ide SH
8. 63(1H, &ooEB A4 g's-' ba@% (0, %I%%g'dddé’d an@ﬂ?@ﬁ%resvbrte)?’nﬁxéd' ﬁa}/ééw FhePYyran

30kJ Sodi d 2H
(1133, 7g) Foneit moirucs, Eineteled Fogol G AELBRo el S B e o0 Y or
27h. The Asidt@MAe.wed0n) Bligsad rpdcarnlied do ahsp@hbrepainiee ainieasoradooRd of t he
aqueous pHRLE cudisnrs epiwhatasdelated withethbdbllowdrfg griadieat (flani mteph Hsd/noal Aldct ed.

tTﬂg Irﬁcgrglr siong1mﬂe@tgsz RE@SH, Rt 01967 A Rbler V9 Y0% ézlfetdn;‘lﬂle?ro@}@%?er/@h@get ﬁgd
filtrate ﬁ'ﬁ‘}iha! Oﬁﬁi E;Lgdé ?%Mﬁfom ({WI gsol uin? é %% n%rﬁlﬁr %5§?Qam c
phase was ‘SQE@#%tBedo%ﬁdt‘éa%d‘ Ba 1HEe bTh%“@Pr?%[F%Qﬂeéf e'tlt?d efugeen 46
3, 6- di hydeod 2BqByarh colR4Rd2ig)anelfFadivR WhidhOWeE evacaBy: toaﬂ/r’&ss&n(dlthe m,
5.72 (1H, pghple 4ollBlrBibfeidd ta.a7 YR idsing) methardi( @HsoRknt. The methanol was
25 removed under reduced pressure and the purple solid triturated with dry ether. The
solid was dried overnight at 1mbar in a drying pistol to give the title compound
(1.2mg).

N-[4-({2-[(6-aminochexyl)(2-{4-
30 [(methylsulfonyamino]phenyl}ethylamino]ethviloxy)phenyllmethanesulfonamide

Crude N-[4-({2-[[6-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)hexyl](2-{4-
[(methylsulfonyl)amino]phenyl}ethyl)amino]ethyl}oxy)phenyllmethanesulfonamide
(142mg) was dissolved in methylamine (33% in ethanol, 10ml, 0.216) and left at 22°C
35  for 48h. Excess reagent was evaporated under reduced pressure and the oily residue
azeotroped with two further portions of ethanol. The crude product was dissolved in
acetonitrile/water/acetic acid (5/4/, <2ml), half applied to a Phenomenex Jupiter C18
HPLC column and eluted using the following gradient (flow rate = 10ml/min, AU 20.0,
214nm, AU 10, 256nm, A= 0.1%TFA/water, B= 90% acetonitrile/10% water/0.1%
40 TFA): t=0min: B=5%; t=10min: B=5%; t=100min: B=35%; t=115min: B=100%;
t=130min: B = 100%. Fractions containing mainly the slower eluting component
(>90%) were pooled and evaporated to give the title compound (14.9mg). The
remaining crude was applied to the C18 column but with a modified gradient: t=0min:
B=5%; t=10min: B=5%; t=15min: B=10%; t=95min: B=30%; t=110min: B=100%:;
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10 3, 6-di hydro-2H pyran L.) 15Tetrahydro-4-pyranol (1005.2g), DCM (5530mdl)
and triethylamne (1640nl) were conbi ned and cooled to 1C. Mesyl chloride
(1243. 8g)woasicadard to the cooled and stirred m xture i RCV/EPMDAOSI2REd
manner over -2.5h maintaining the tenperature bel ow 15C. The nmesyl chloride
was washed in with DCIVI(;fSOOnTL) and the reaction allowed to warmto anbient
t enper at ukd28WéY: nBght 100Phe fiaatigpe cRatpining anaidlywiieh dasjaso psodRGt avafeni um
chloride Gor2ine®.ad%o svapbratsdt ik riesforbao eld nthartdet deenpuiuad 621 3epearaddd. The

or gani ¢ p?@fﬁ?) YRS PRSP da¥ubE RANKRUFRFPRRIcHfRhl oride (-21, 9.8% ww),

water (-21) and dried (sodium sul phate). The organi c phase was concentrated
i n vacuo 39C -15nbar) to an oi | _which rapi dI y solidified on standing
(1733.9g) _-1 dihyraarhigoinpglod- H2g&U (-300nl) at 52C, over

‘ ; 2, aflileand t he
m xture warmed to - 100C (ext er naI terrper at ur e) over 1h and nmuaintai ned at

this te T 0 148C
(externgf’wifh% @anfiortlny] ei@{%@%ﬁ h%n%%%w[(igﬂrvﬁ%m% P 527750 301
NMVR ( 400M32Ndeiech PH)-8iqns (365-3rnp) wag d dp miyandieegled g 0-4C 79 o
t), 2104( pHn iop- bam SuBigs Blawn(ﬁﬂiﬁonlzwe@ﬂy@éﬁﬂloww bg e drvaaeadgmenm on of
MCPBA ( 71oflMesAEdidRa).05N meN ITARE eésutioh (whs3rdihtaried 153 G- %fo&d(mdand then

3, 6-di hydp ;&4 i%théﬁ'n (sl%@ ﬁg%ooQN‘%émp%QtuY@Shhﬂgr §9'tﬁ%ﬁ'§%¥\§ fnﬂ V®§§e' neck

at intervals vvlt a Hﬁj{ﬁ’ t ot al er portion
of chl or of ¥RRated! r}’”%:ésangdﬁg ' Hﬁxrs%octl on mxture sti rred at 15C for

2.25h. The reaction m xture was warnmed to 20C over 40nmn and stirred at 20C
over night 2-[GX(e-(4-eatidphanyhiethwilf B[ (damitsbleay ) dxeletylamidoliexelt18d t he solid

washed W {hingBiel4 %Hg_mo%of orm (3.5C, 1055nl). The conbined filtrate and

washi ngs were washed w aqueous 5 sodium carbonate (20%w w, 1582ml), the
phases seEarat ed and the organl c phase treated with sodi um sul ghl te (1kg).

The or ganfd-Hgd4mitrapbed elni{ibhratiophenydaxylathyligpigolherd-1H to give
the titlel1S@hedioree (05THYY )vas Hiesolet weatmikiucamoft étbanah (40nay ovatemGent) laadi on was
Ezlcgﬂ;}enbééh%l ’ggn’ﬂﬁéh@tﬁeore)ﬁhlﬂh suaace s86d Lih@st r@auééaeprbsédr@ fegPound
5359 ol Pt ot B s88 gb%)“?’as d?&%% Fapited il s
S hoaNigoreuAY Hitsies s OIO0eT BmOSHRER PERPP P ARSI AE d8bpokP L o] CH

H N reaction mixture was filtered through Celite™ and washed with ethanol. The filtrate
and washings were evaporated to dryness to give the title compound (0.313g) which
25  was used without further purification.

2-[6-([2-(4-nitrophenylethyll{2-[(4-nitrophenyloxv]ethyllaminoYhexyl]-1H-isoindole-
1.3(2H)-dione

30  [2-(4-Nitrophenyl)ethyll{2-[(4-nitrophenyl)oxylethyl}amine (253 mg) and 2-(6-
bromohexyl)-1H-isoindole-1,3(2H)-dione (1186 mg) were dissolved in DMF (4ml) and
basified by the addition of DIPEA (0.665ml). The reaction was stirred for 120h. The
reaction mixture was evaporated to dryness and the residue dissolved in DCM, the
solution was absorbed onto a pad of silica and purified on a silica cartridge (12g)

35 eluting with the following gradient: (A = DCM, B= methanol) t=0min: B=10%;
t=7.5min: B=0%; t=22.5min: B=5%. The desired product eluted at ~15%B
(isocratically) and evaporation of the solution to dryness gave the title compound
(0.3649).

40 [2-(4-nitrophenyDethyll{2-[(4-nitrophenyloxylethyl}amine

[[2-(4-nitrophenyl)ethyllamine (498.9 mg)and 111-[(2-bromoethyl)oxy]-4-nitrobenzene
2-bromoethyl 4-nitrophenyl ether (513 mg) were dissolved in DMF (5 ml) at 22°C and
DIPEA (0.872ml) added. The reaction mixture was left for 60h at 22°C, evaporated to
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150 / Method 1 1,5: 3, 4-Di anhydr o- 2- deoxypenti t ol

(589. 2¢,

added to [(1S)-1- phenylethyl]am ne (660g) and isopropanol

i sopropamneD 20@300¥_) was added,

92. 7% w w) was

(500mL) .

Furt her

the m xture warned to 6®Crardonomsere®i ned at

this tenperature for 96h. 20 The sol vent was evaporated in vacuo and the
crude product slurried with TBVE (2640nl).

resi due weyRess and theTeaEug diserrigd inTRRpMY

The m xture was filtered,

t he

cameoynt was gipmiiggd orstmlhﬁ@pt ane
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phenyl et
at 35C f
t enper at
with 2-b
solid wa
(400MHz,
m, 3.67
t), 2.69
1. 23(3H,
1, 5- anhy
,HN

10

3. 67(iH

FBQ%nTMS%@dFFB%sh%@Hﬁ V\ﬁﬁ@

under va

Sioved) e oﬁedc“881’ e"cﬁe%%r%zée G‘F&“'
d B?elff ygllewagilivdrch pagiasoliditien ammige hiohaeraym (
and heptane (2x 260mdl).

D6- DVBO)

7. 1

Sfuc\elePe
69 Zﬁ%&owgv#

9(1H, t),

i

4. 87(1H, d),

FREs ¥,

ane (1:1,

The solid was drled at 40C in vacuo
over ni ght Resulgs ve a second crop of the title conpound (58.69Q).
5H 7. 34- 7 27(4H m,

3.

[s}

th

#d was

301H NWR

88( 1H,

111 Y
y 1y,

33533
2. 25(1H,

O \Ln,
). Exa]m

Z1H

pat tHat
Q\

1

UUDL,UI UU Uy
76(1 I—IReWFﬁ'\CG Qxa’m)reﬂl-l

VVd.l. Tl ),

n
9. 4

0( 1H,

1H t),
d). Mth

od zﬂﬁﬁﬁ

-butanol

(1.5N$D W

as apide@l

tO anm

Xt ur &:mf

dganhydra
ahgﬁxleth
Z

asgay (130

- 2- deoxy
yl ] am ne

The re
in td4

e

pentitol
(2.029)

ti on wa
realt|

(1.68g, 9
and the r

S

on_m

cooled t
Mr e

eacti on

0 72C an
TheB-He;

0. 4% W W]

and
neat ed 4

1 hept an
at i ng46,

t 90C und

e (13.5nd
S QTGH (

ler
) added
] and

1

4

Ramosl | g

ORI
] am ng

ROE

wed to ¢
to 40C,

I-Lt;ye

ool to 3
and seed
0- penglt

4C, as no
ed withl, 5

ol .

The, re

sullkﬂg

sol i d waj
- anhydr o
susp

5 produc
2,4-did

ed the rd
eoxy 2-{

Wil

raction
(1S)-1-
irred

(J1 OUIII II

1EB6Y or
Uivagie!l /

Suééd ed i
0)

2

a.l I UVVCU
h 25m n.
hept ane
n

l. U bUUI

The sol
(10% v/ Vv

at 35 t
, 41%“

4 At
LU Z20C UV

id was col

(0]

3nml) and
59'5\6@1M h
" 320h60

F—o o

e title

th &4,

| ect ed by
then w{

atret tll

filtra
h hept 3
Compoung

49%§F

i"l Heft
tion, was
ne (2x 61

(1.109).

b Dsooin §

this
:hed
). The
1H NVR
38( 1H,

EEFRG )|
dc)tlwt)d_o

H6@ag (8}~ di

r‘r), 1
-{I(1R) -

4( 1H,

1-

[Jd.l LI Al

s),
phemyivet

UDSCUT§

1. 76( 1H,

hyl ] agu n

"UU
1.

dd),
D} - L-47/Ar

ter ), o

36(1H,
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5.8

111

1.6uM

Vegfr
enzyme

assay (3)

<5.1

>7.9uM

5.2

6.3uM

* 2 outlying data points at <5 and 5.2, excluded from data in brackets

Reference example 1 is the compound:
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\' /0 15To a solution of [(1R)-1-phenylethyl]am ne (3.5nl) in DCM (20nt)
stirred under nitrogen at -5 to 0OC was added a solution of trinethyl

al um ni urwQ2d10809148i n t ol uene porti onwi se over 30nm n. TRETMEPACHIOS0228M Xt ur e
was stirred at <0C for 40m n and then a solution of pyran epoxide (7.79) in
DCM (20nl) was added over 10m n. rring was continued with ice cooling
for 5h and the reaction all owed to rmover 15h. The 20 m xture was cool ed
inice to 2.5C and sodium fluorideg (5g) was added foll owed by water (3.2ml)
causing the tenp to rise to 28C gr hen fall to 5Cin 15m n. The ice bath
was renoved and stirring contin 1h. The m xture was filtered through
a pad of Celite, the Celite waslhe th DCM (3X -30nl). The 3rd wash was

di scarded, but the remainder of ™NRe“fiTNyate was concentrated to give a
colourless oil (6.05g) 25 which crystallfised §fp a waxy solid. The waxy
solid (5.94g) was triturated mnth et her 10nﬂ and left for 1h. The
resulting white solid was MNHD 40- 60 petrol and the
residue triturated furthe The filtrate was evapor at ed
to give a gum (3.04g) to 60 petrol (25ml) the m xture
swirled around and left for™ ¢ petmWsl was decanted and set aside.
Crystals 30fornmed and were f Iteréﬁ of f after 3days giving

1, 5- anhydr o- 2, 4- di deoxy- 2- {[AR) - 1- phenyl et hyl ] am nol - L-t hr eo- penti t ol
(104ny) . 1H NVR (400MHz, D6-DNBO): 5H 7.34-7.28(4H, m, 7.21(1H, m,
4.80(1H, d), 3.87(1H dd), 3.78(1H _m, 3.70(1H m, 3.31-3, 22 2H '
partial | bel@bclarMCblyeoewfé{V@%%z OQQK&H{GWHOUZhQEbQWaCﬁ)J“CaQ @6

1. 72(1H, ®&¥amgde 38;ds th8(rdddmiomixtured NH2

2-am m®- 1, 5- anhydr o- 2, 4- di deoxy-L-threo-pentitol0 Method 1 A m xture of

1, 5- anhydr o- 2, 4- di deoxy-2-{[ (1S) - 1- phenyl et hyl ] am nol - L-t hr eo- penti t ol

(348. 6g) and pal | adi um hydroxi de on charcoal (20% ww, wet with ca. 50%
water, 5 35¢g) were suspended in ethanol (5230nl). The reaction vessel was
charged with hydrogen (15psi) and vented (x2), and then the m xture

hydr ogenat ed under 15psi of hydrogen at ca 25C overni ght. The vessel was
purged with nitrogen (x8), then with hydrogen (x1) and hydrogenati on under
15psi of hydrogen continued for -5h. The vessel was purged with nitrogen
(x5), then hydrogen (x1) and hydrogenation under 10 15psi of hydrogen
continued for -15h. The reaction was filtered through Celite and then
through a 1 mcron Dom nick Hunter before evaporation of the solvent in
vacuo. The residue was dissolved in methanol with warm ng, filtered through
Celite, then through a 0.2 mcron Dom nick Hunter before evaporation of the
solvent in vacuo to |l eave the title conpound. This material was used

w thout further purification. 15 1H NVR (400MHz, D6-DMSO i ncl udes): 5H
3.76(1H, d), 3.69(1H, dd), 3.26(1H, t), 3.14(1H, m, 2.85(1H t), 2.39(1H,
n, 1.74(1H, dd), 1.36(1H, m. Method 2 20A solution of

1, 5- anhydr o- 2, 4- di deoxy-2-{[ (1S) - 1- phenyl et hyl ] am nol - L-t hr eo- penti t ol
(25.5g) in ethanol (500nml) was hydrogenated (1Atm over 20% pal | adi um

hydr oxi de on carbon (2.5g) for 18h at roomtenp. The catal yst was filtered
off through a Celite cartridge (10g) and the filtrate was reduced to
dryness under vacuumto give the title conpound (13.26g). 25
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1H NMR (400MHz, D6-DMB0): 5H 3.74(1H, m), 3.67(1H, m, 3.24,(1H m,
3.13(1H, nm, 2.84(1H m, 2.38(1H m, 1.72(1H, m, 1.34(1H, m. Rotation:
+34. 2, coizmwmriaanol at 24C. 30 Method 3 PCT/EP2010/050228

1, 5- Anhydr o- 2, 4- di deoxy- 2-{[ (1R) - 1- phenyl et hyl ] ani nol - L-t hr eo- penti t ol
(80ny) was_.di ssol ved anol (8ml). The reaction was hydrogenat ed using
HcubeTM fFrB 785 c—ﬁﬁ'gﬁxcﬂﬁn 82ttings: 50C, 50 bar, 1ml/nin flow rate) over
Pal | adi unggxg,rapm de on Car bon (20°)/0,CatCart 30). The resulting solution
was reduce 0 dryness under a 35stream of nitrogen and the resulting white
solid dried in vacuo to give 2-am no-1, 5-

anhydr o- 27k leResalk(es|are it €o- pent i tol (21 ng). 1H NVR (400MHz, D6- DVBO
includes): 5H 3.76(1H, m, 3.69(1H, nm, 3.26(1H m, 3.15(1H m, 2.85(1H,

m, 2.40( By r@ers fo 74GHH2abi®clob.43R(Addc-1kne 40R0t ation: +31, ¢=1.016 in

met hanol
1, 5- anhydfﬁgl\é eﬁ ' TO d'Chloroéne(t n(el 1- di net hyl et hyl ) oxy] car bonyl } am no) - L-t hreo
penti t ol SKPFWS\toﬂmtﬁtW PNEE 1

2- am no- 1P8anefeys toNN-dingittgdosmyarhide hr eo- penti tol (- 184g) in met hanol

(13001dL) @St réfepatoert Wi Hﬁphédyﬁiﬂa}éblﬂﬁé)f@rdcg%ﬂ) Bi s(1, 1-di met hyl et hyl)
di car bona}the(r grg)tomi plved in net hanol (530ml) was added to the

m xture o ed in 10 nol (30nl). The reaction was
stirred ay'%;géegé?toahﬁ Wﬁ”%l’?&%%@‘?’é 9 éér reduced pressure. TBME

(280n) aHth wjerk dhewade2(@520n) were added to the residue and the mixture
rotated amCHEA fefdrs t@madhlordperbe®sid dding solid was isolated by filtration

and washeg; With ¢ Y&ér{?klf%?ﬁ?é?&tu(@x 780nml). The solid was dried at 30-35C under
vacuumtoﬁg'\%'eyé RN n&enund as a white solid (325.76g). 15 1H NWR

( 400MHz E?) OSFP“éy ﬁ‘i %d), 4.77(1H, d), 3.72(2H ), 3.39(1H m,
3. 26- 3. 11 PR refeys todetgmydrfuren. 1. 82(1H, n), 1.38(10H, m). Method 2

202- Ami no- 1, 5- anhydr o- 2, 4- di deoxy-L-t hreo-pentitol (13.2g) was suspended in
TBVE (220HﬂNMF&'s¢aﬁtr’aWa®r’rmrc(eH. Usiyly Beukdr DPX(4DOMMHE reféreytest oyl ) di car bonat e
(29. ﬁ% ﬁr%magggsq aéld the m xture heated at reflux overnight. Cycl ohexane
(220 é "#%t he reacti on, raising the bath tenperature to 85C to
keep the m xture at reflux. The reaction m xture was allowed to cool slowy

to roomtenﬁ\ésrature over 3h and then 25 kept in the fridge for 2h. The
crystal s Wef\és (Mpthed ed VﬁSfcor\%l@tﬁ@&nvﬁrtﬁCW&%ﬁB&h@%&éMMWTW 25ml) ,
cycl ohexaBdnmm5dil).7amdpabkingddiamdr) ate4lldegreps esstigradaatelting with 0 weMt he

]gltle COMPRIHhir BidHDnatinSRSBNHJia51@R t§hH! T[ﬁwtthWnﬂn@rﬂHTé@Mﬂé‘n véﬂ@t ai ned
rom o

o 7oA %\? 5"@%% W‘fﬁf@% EHWQO%@ %ﬁf by GLodid ]‘5"/
2.88(1H, mﬂ7 18 2295 14@k B At 2 B dafeonf 1mEming The | Yn

met hanol eleteg@n?@as a summed signal from Wavelength of 210nm to 350nm. The mass

spectra were recorded on a Waters ZQ Mass Spectrometer using Alternate-scan
Positive and Negative Electrospray. lonisation data was rounded to the nearest
30 integer.

LC/MS (Method B) was conducted on an Acquity UPLC BEH C18 column (50mm x
2.1mm i.d. 1.7um packing diameter) at 40 degrees centigrade, eluting with 0.1% v/v
solution of Formic Acid in Water (Solvent A) and 0.1% v/v solution of Formic Acid in
35  Acetonitrile (Solvent B) using the following elution gradient 0-1.5min 3 — 100% B, 1.5-
1.9min 100% B, 1.9 — 2.0min 3% B at a flow rate of 1ml/min. The UV detection was
a summed signal from wavelength of 210nm to 350nm. The mass spectra were
recorded on a Waters ZQ Mass Spectrometer using Alternate-scan Positive and
Negative Electrospray. lonisation data was rounded to the nearest integer.
40
Silica chromatography techniques include either automated (Flashmaster)
techniques or manual chromatography on pre-packed cartridges (SPE) or manually-

packed flash columns.
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1, 5- anhydr o- 2, 4- di deoxy-2- ({[ (1, 1-di net hyl et hyl ) oxy] car bonyl } am no) - 3- 0-
(met hyl sul fonyl)-L-threo-pentitol 00 S, / O HO------- 5 Met hanesul f onyl
chl ori de WBQn)097238DCM ( 100nl) was added dropwi se to a Pormprean/06f224, 5- an
hydr o- 2, 4- di deoxy-2-({[(1, 1-d

i met hyl et hyl ) oxy] carbonyl | am no)-L-threo-pentitol (75g) and triethylam ne
(58mL) in DCM (900mL) at OC, maintaining the tenperature bel ow 3C during
t he addi t Wiren tfdeame xt 8 cemwascisitsupplet i giverB3diter the m@neetla tomp&ndldrand

stirred for 2h. The reacgtion m re.was washed wi ter, (2x 1.41), the
or gant o prRGENIAT i aa parababr b el g o A tfs Teati

1, 5- anhydtrat 2eopalinde0kyobZaitdtld frorh-a commercial supplier, such as the commercial

di et hyl et hé/qﬁ)ox c%{)bonyl | am no) - 3- 0- (net hyl sul fonyl) - L-t hreo-pentitol
(103. 19) . SYH"RMRT400MHz, CDC13): 5H 5.02(1H, bd), 4.75(1H, n), 4.01(1H,
dd), 3.87(1H, m, 153.70-3.57(2H, m, 3.46(1H, n), 3.10(3H, s), 2.20(1H,
m, 1.93(1H.,. , 1.45(9H, s). 1, 1-djinethylethyl .

(L3R 4Ry - S onBeR ah aisop BREST YR PIERPD ARl A1ar e B3R %2 Nt o o
A BorBpslindnfordrataice codBgnd YBRI0UmM3ads6lehic To&mks thdtdhe preparation

1, 5- anhydrp- 2, 4- di depxy- 2- 1,.1- 20

di met hyl ef’ﬁ&?ﬁ&?%8%£’8r%‘?[s‘fr&%l[j&rbﬁh-eﬁaﬁle(drfgf%%cguI f onyl) - L-t hr eo- penti t ol
(232g)0were m xed in DV (11) and stirred and heated at 95C for 6h. \Water
(21) was ded and e mxture thorqughly mxed, ethyl acetate 1.51) was
hidbd and DGR aF die VR PHIbTE HreniiE Tt Seet peBEEahErd e e
aqueous exdtmpoinechamibd p@ghyrhmacRCBtNanielB)g 6.02'e conbi ned or gani cs washed
with water (2 x 21), dried and reduced to dryness in 25vacuo to give

1, 1-di met hyl et hyl [ (3R, 4R)-4-azi dot etrahydro- 2H pyran- 3-yl ] car bamat e

(1539) . 1BoMpBuGEE Mg pre€EXELB)entiSithdveShe 18R 4R hbsutd 2fc2ébehainistd. 76( 1H, M),
3.63(2H m. 3.52(1H m, 1.92(2H m, 1.46(9H 's). 30

2,4-dichloro-5-pyrimidinecarbonyl chloride

o)
N™ N Cl
P
Cl N Cl

20 A solution of 2,4-dihydroxy-pyrimidine-5-carboxylic acid (50g) and phosphorous
pentachloride (239g) in phosphorous oxychloride (230ml) was stirred at 115°C
overnight. The excess phosphorous oxychloride was removed in vacuo and ethyl
acetate (200ml) added to the residue. The mixture was filtered and the filtrate was
concentrated to give yellow oil (78 g) as crude 2,4-dichloro-5-pyrimidinecarbonyl

25  chloride which was used in the next step without further purification.

1H NMR (300MHz, Dg-DMSO): 8H 9.13(1H, s).

2,4-dichloro-5-pyrimidinecarboxamide

30
o)
N™ NH
| 2
P
Cl N Cl

A solution of ammonia (14g) in 1,4-dioxane (500ml) was added drop-wise to an ice-
cooled stirred solution of 2,4-dichloro-5-pyrimidinecarbonyl chloride (78g, crude) in
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pl ati numwei2dw/@nidsl, 1- di net hyl et hyl [ (3R, 4R) - 4- azi dot ePCalppdro/2i328
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2-chloro-4-[(4-methylphenyl)amino]-5-pyrimidinecarboxamide

15

A solution of p-toluidine (46.9g) in DMF (100ml) was added dropwise to a solution of
2,4-dichloro-5-pyrimidinecarboxamide (80g) and triethylamine (63.9ml) in DMF
(300ml) with ice cooling. The mixture was stirred for 2h allowing to warm to room
20  temperature, then added to water (11) and stirred for 20min. The slurry was filtered
and the solid washed with water. The solid was suspended in a mixture of methanol
(500ml) and ether (500ml), stirred for 20min and filtered to give 2-chloro-4-[(4-
methylphenyl)amino]-5-pyrimidinecarboxamide as pale yellow solid (94.29).

25  LCMS (Method B): Rt 1.02min, MH* 263/265.
1H NMR (400MHz, MeOD): 8H 8.63(1H, s), 7.53(2H, d), 7.18(2H, d), 2.33(3H, s).

3,6-dihydro-2H-pyran
()
30 O

Sodium hydroxide (10N, 1745ml) was added to 4-bromotetrahydro-2H-pyran
(1133.79), the mixture warmed to 90°C with stirring and stirred at ~90°C for 27h. The
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m xture was added to water (11) and the solid precipitate collected by
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15 pyrimdinyllam no)tetrahydro-2H pyran-3-yl]carbamate (52.2g) was added
to a mxty’e hydrogen chloride in isopropanol (5M 300 m) and et hanol
(400nl). The mj|xture was heated to reflux while stirring and heating

conti nued 4h with vigorous stirring. The m xture was allowed to cool
to roomtenperature, filtered, the solid washed with ethanol (100m) and
dried in vacuo. The crude product was 20 suspended in water (900ml) and

heat e¢b t 0Te®dHydXo- 4@?/héln69(ﬂ)(f5|2%§r DEM Y5530mI) Hag Siethylanffe Was4dasividred Wi th
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22 b
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s), 2.30( Qﬁl) &yd dqectg@o@ugy;@glphatﬁ) The smgarys peyse was concentrated in vacuo
(39°C, ~15mbar) to an oil which rapidly solidified on standing (1733.9g). This

material was treated slowly with DBU (~300ml) at 52°C, over 30min a solution formed

25 and this was treated with DBU (1.71) and the mixture warmed to ~100°C (external
temperature) over 1h and maintained at this temperature for 2h. The temperature
was raised slowly to 148°C (external) and the distilling 3,6-dihydro-2H-pyran
collected (527.5g).

30 1H NMR (400MHz, CDCls): 8H 5.85 (1H, m), 5.72 (1H, d), 4.13(2H, m), 3.79(2H, 1),
2.14(2H, m).

1,5:3,4-dianhydro-2-deoxypentitol

O

8

35 O

To a suspension of mCPBA (71.1%, 1524.2g) in chloroform (4.22l) at 13°C was
added 3,6-dihydro-2H-pyran (526.5g) over ~2h washing solid down from vessel neck
at intervals with portions of chloroform (total ~1.5l). A further portion of chloroform
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title compound (4
10
1H NMR (400MHz, Ds-DMSO): ©&H 3.91(1H, d), 3.77(1H, d), 3.35-3.29(3H, m
partially obscured by water), 3.15(1H, s), 1.87(2H, m).
1,5-anhydro-2,4-dideoxy-2-{[(1S)-1-phenylethylJamino}-L-threo-pentitol
OH
H H
Yy
15 O

Method 1
1,5:3,4-Dianhydro-2-deoxypentitol (589.2g, 92.7% w/w) was added to [(1S)-1-
phenylethyllamine (660g) and isopropanol (500ml). Further isopropanol (2800ml)
was added, the mixture warmed to 69°C and maintained at this temperature for 96h.
20  The solvent was evaporated in vacuo and the crude product slurried with TBME
(2640ml). The mixture was filtered, the residue washed with TBME (660ml),
TBME/heptane (1:1, 660ml), and heptane (2x 1320ml) and dried at 40°C in vacuo
overnight to give the title compound (297.5g). The TBME and TBME/heptane
washings were combined and reduced to dryness under vacuum. The residue was
25 dissolved in TBME (990ml) with warming, the solution cooled to 32°C and rotated
overnight. The solid was isolated by filtration, washed with TBME (130ml),
TBME/heptane (1:1, 130ml), and heptane (2x 260ml). The solid was dried at 40°C in
vacuo overnight to give a second crop of the title compound (58.69g).

30 1H NMR (400MHz, De-DMSO): 0H 7.34-7.27(4H, m), 7.19(1H, t), 4.87(1H, d),
3.88(1H, m), 3.67(1H, m), 3.35-3.30 (2H, m, partially obscured by water), 3.20(1H, 1),
2.70(1H, 1), 2.25(1H, m), 1.92(1H, s), 1.76(1H, dd), 1.38(1H, m), 1.24(3H, d).

Method 2
35 2-butanol (1.5ml) was added to a mixture of 1,5:3,4-dianhydro-2-deoxypentitol
(1.68g, 90.4% w/w) and [(1S)-1-phenylethyllamine (2.02g) and the reaction heated at
90°C under nitrogen for 20h. The reaction was cooled to 72°C and heptane (13.5ml)
added dropwise over 30min to the reaction mixture. The heating was stopped and
the reaction allowed to cool to 34°C, as no solid was produced the reaction was re-
40 warmed to 40°C, and seeded with 1,5-anhydro-2,4-dideoxy-2-{[(1S)-1-
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phenylethylJamino}-L-threo-pentitol. The resulting suspension was stirred at 35°C for

30min, allowed to cool to 23°C over 30min and then left at this temperature for 2h

25min. The solid was collected by filtration, washed with 2-butanol / heptane (10%

v/v, 3ml) and then with heptane (2x 6ml). The solid was dried in vacuo at 35°C to
5 give the title compound (1.10g).

1H NMR (400MHz, De-DMSO): 0H .34-7.27(4H, m), 7.20(1H, t), 4.92(1H, d),
3.88(1H, m), 3.67(1H, m), 3.36-3.29 (2H, m, partially obscured by water), 3.19(1H, 1),
2.69(1H, 1), 2.24(1H, m), 1.94(1H, s), 1.76(1H, dd), 1.36(1H, m), 1.23(3H, d).

10
1,5-anhydro-2,4-dideoxy-2-{[(1R)-1-phenylethyl]amino}-L-threo-pentitol

OH

E H
(Y
O
15 To a solution of [(1R)-1-phenylethyllamine (3.5ml) in DCM (20ml) stirred under
nitrogen at -5 to 0°C was added a solution of trimethyl aluminium (14.6ml) in toluene
portionwise over 30min. The reaction mixture was stirred at <0°C for 40min and then
a solution of pyran epoxide (7.7g) in DCM (20ml) was added over 10min. Stirring was
continued with ice cooling for 5h and the reaction allowed to warm over 15h. The
20  mixture was cooled in ice to 2.5°C and sodium fluoride (5g) was added followed by
water (3.2ml) causing the temp to rise to 28°C and then fall to 5°C in 15min. The ice
bath was removed and stirring continued for 1h. The mixture was filtered through a
pad of Celite, the Celite washed with DCM (3X ~30ml). The 3rd wash was discarded,
but the remainder of the filtrate was concentrated to give a colourless oil (6.059)
25  which crystallised to a waxy solid. The waxy solid (5.94g) was triturated with ether
(10ml) and left for 1h. The resulting white solid was filtered off, washed with 40-60
petrol and the residue triturated further with 40-60 petrol. The filtrate was
evaporated to give a gum (3.04g) to which was added 40-60 petrol (25ml) the mixture
swirled around and left for 1h. The petrol was decanted and set aside. Crystals

30 formed and were filtered off after 3days giving 1,5-anhydro-2,4-dideoxy-2-{[(1R)-1-
phenylethyllamino}-L-threo-pentitol (104mg).

1H NMR (400MHz, De-DMSO): 8H 7.34-7.28(4H, m), 7.21(1H, m), 4.80(1H, d),

3.87(1H, dd), 3.78(1H, m), 3.70(1H, m), 3.31-3.22 (2H, m, , partially obscured by
35  water) 2.92(1H, m), 2.21(1H, m), 2.06(1H, m), 1.72(1H, m), 1.32-1.20(4H, m).
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2-amino-1,5-anhydro-2,4-dideoxy-L-threo-pentitol
Method 1
A mixture of 1,5-anhydro-2,4-dideoxy-2-{[(1S)-1-phenylethyllamino}-L-threo-pentitol
(348.69) and palladium hydroxide on charcoal (20% w/w, wet with ca. 50% water,
5 35g) were suspended in ethanol (5230ml). The reaction vessel was charged with
hydrogen (15psi) and vented (x2), and then the mixture hydrogenated under 15psi of
hydrogen at ca 25°C overnight. The vessel was purged with nitrogen (x8), then with
hydrogen (x1) and hydrogenation under 15psi of hydrogen continued for ~6h. The
vessel was purged with nitrogen (x5), then hydrogen (x1) and hydrogenation under
10  15psi of hydrogen continued for ~15h. The reaction was filtered through Celite and
then through a 1 micron Dominick Hunter before evaporation of the solvent in vacuo.
The residue was dissolved in methanol with warming, filtered through Celite, then
through a 0.2 micron Dominick Hunter before evaporation of the solvent in vacuo to
leave the title compound. This material was used without further purification.
15
1H NMR (400MHz, Ds-DMSO includes): 8H 3.76(1H, d), 3.69(1H, dd), 3.26(1H, t),
3.14(1H, m), 2.85(1H, t), 2.39(1H, m), 1.74(1H, dd), 1.36(1H, m).

Method 2

20 A solution of 1,5-anhydro-2,4-dideoxy-2-{[(1S)-1-phenylethyllamino}-L-threo-pentitol
(25.59) in ethanol (500ml) was hydrogenated (1Atm) over 20% palladium hydroxide
on carbon (2.5g) for 18h at room temp. The catalyst was filtered off through a Celite
cartridge (10g) and the filtrate was reduced to dryness under vacuum to give the title
compound (13.269).

25
1H NMR (400MHz, Dg-DMSOQ): 6H 3.74(1H, m), 3.67(1H, m), 3.24,(1H, m), 3.13(1H,
m), 2.84(1H, m), 2.38(1H, m), 1.72(1H, m), 1.34(1H, m).
Rotation: +34.2°, c=1 in methanol at 24°C.

30 Method 3

1,5-Anhydro-2,4-dideoxy-2-{[(1R)-1-phenylethyllamino}-L-threo-pentitol (80mg) was
dissolved in methanol (8ml). The reaction was hydrogenated using H-cube™ flow
hydrogenation (settings: 50°C, 50 bar, 1ml/min flow rate) over Palladium hydroxide
on Carbon (20%,CatCart 30). The resulting solution was reduced to dryness under a

35 stream of nitrogen and the resulting white solid dried in vacuo to give 2-amino-1,5-
anhydro-2,4-dideoxy-L-threo-pentitol (21 mg).

1H NMR (400MHz, De-DMSO includes): 8H 3.76(1H, m), 3.69(1H, m), 3.26(1H, m),

3.15(1H, m), 2.85(1H, m), 2.40(1H, m), 1.74(1H, m), 1.35(1H, m).
40 Rotation: +31°, ¢=1.016 in methanol at 25.2°C.

36



20000 - 15000 -

WO 2010/097248 PCT/EP2010/050228

1,5-anhydro-2,4-dideoxy-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-L-threo-
pentitol

@H\[goﬁ/

Method 1
2-amino-1,5-anhydro-2,4-dideoxy-L-threo-pentitol (~184g) in methanol (1300ml) was
treated with triethylamine (22ml). Bis(1,1-dimethylethyl) dicarbonate (369g) was
dissolved in methanol (530ml) was added to the mixture over 35min and washed in
10  with methanol (30ml). The reaction was stirred at 20°C for ~21.5h and concentrated
under reduced pressure. TBME (280ml) and cyclohexane (2520ml) were added to
the residue and the mixture rotated at 20°C for ~2.5h. The resulting solid was
isolated by filtration and washed with cyclohexane (2x 780ml). The solid was dried at
30-35°C under vacuum to give the title compound as a white solid (325.76g).
15
1H NMR (400MHz, Ds-DMSO): 6H 6.60(1H, bd), 4.77(1H, d), 3.72(2H, m), 3.39(1H,
m), 3.26-3.11(2H, m), 2.89(1H, t), 1.82(1H, m), 1.38(10H, m).

Method 2

20  2-Amino-1,5-anhydro-2,4-dideoxy-L-threo-pentitol (13.2g) was suspended in TBME
(220ml). Triethylamine (1.57ml) and bis(1,1-dimethylethyl) dicarbonate (29.5g) were
added and the mixture heated at reflux overnight. Cyclohexane (220ml) was added to
the reaction, raising the bath temperature to 85°C to keep the mixture at reflux. The
reaction mixture was allowed to cool slowly to room temperature over 3h and then

25 kept in the fridge for 2h. The crystals were filtered off, washed with cold
cyclohexane/TBME (1:1, 25ml), cyclohexane (25ml) and dried under reduced
pressure at 40°C to give the title compound (16.44g). A second crop of the title
compound was obtained from the filtrate (0.4959)

30  1H NMR (400MHz, De-DMSOQ): 86H 6.64(1H, d), 4.79(1H, d), 3.75(1H, m), 3.69(1H,

dd), 3.38(1H, m), 3.26-3.12(2H, m), 2.88(1H, m), 1.82(1H, m), 1.44-1.35(10H, m).
Rotation: +31.3°, ¢=1 in methanol at 23.7°C.
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1,5-anhydro-2,4-dideoxy-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-O-
(methylsulfonyl)-L-threo-pentitol

o, O
S<
/

Methanesulfonyl chloride (30ml) in DCM (100ml) was added dropwise to a solution of
1,5-anhydro-2,4-dideoxy-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-L-threo-pentitol
(759) and triethylamine (68ml) in DCM (900ml) at 0°C, maintaining the temperature
below 3°C during the addition. The mixture was stirred for 30min, warmed to 25°C
10  and stirred for 2h. The reaction mixture was washed with water (2x 1.4l), the organic
phase dried and the solvent evaporated to give 1,5-anhydro-2,4-dideoxy-2-({[(1,1-
dimethylethyl)oxy]carbonyl}amino)-3-O-(methylsulfonyl)-L-threo-pentitol (103.1g).

1H NMR (400MHz, CDCl,): 8H 5.02(1H, bd), 4.75(1H, m), 4.01(1H, dd), 3.87(1H, m),
15 3.70-3.57(2H, m), 3.46(1H, m), 3.10(3H, s), 2.20(1H, m), 1.93(1H, m), 1.45(9H, s).

1,1-dimethylethyl [(3R,4R)-4-azidotetrahydro-2H-pyran-3-ylJcarbamate

I,
N
[
N

H

NTO

L7~

0

Sodium acetate (1299g), sodium azide (102g) and 1,5-anhydro-2,4-dideoxy-2-({[(1,1-

20  dimethylethyl)oxy]carbonyl}amino)-3-O-(methylsulfonyl)-L-threo-pentitol (232g) were
mixed in DMF (1) and stirred and heated at 95°C for 6h. Water (21) was added and
the mixture thoroughly mixed, ethyl acetate 1.5l) was added and the mixture stirred
for 5min. The phases were separated, the aqueous extracted with ethyl acetate (11),
the combined organics washed with water (2 x 2I), dried and reduced to dryness in

25  vacuo to give 1,1-dimethylethyl [(3R,4R)-4-azidotetrahydro-2H-pyran-3-yljcarbamate
(1539).

1H NMR (400MHz, CDCl3): 8H 4.84(1H, bd), 3.92(2H, m), 3.76(1H, m), 3.63(2H, m),
3.52(1H, m), 1.92(2H, m), 1.46(9H, s).

30
1,5-anhydro-2,4-dideoxy-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-O-
(methylsulfonyl)-L-threo-pentitol
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A mixture of platinum oxide and 1,1-dimethylethyl [(3R,4R)-4-azidotetrahydro-2H-

pyran-3-yllcarbamate (42g) was purged with nitrogen (x3) and ethanol (1l) was

5 added. The vessel was purged (x3), charged with hydrogen and stirred at 400rpm

while cooling at 20°C and stirred for 3h. The vessel was purged with nitrogen (x3),

refilled with hydrogen and stirred for a further 3.5h. The vessel was purged and

refilled with hydrogen at 15psi and stirred overnight. The vessel was purged and

refilled and stirred for 1.5h. The mixture was filtered through Celite under a nitrogen

10  atmosphere, the filter cake washed with ethanol (2x 500ml) and the filtrate reduced to

dryness in vacuo to give 1,1-dimethylethyl [(3R,4R)-4-aminotetrahydro-2H-pyran-3-
yllcarbamate (389g).

1H NMR (400MHz, CDCls): 8H 5.00(1H, d), 3.90(1H, m), 3.81(1H, m), 3.74 (1H, m),
15 3.50(1H, dd), 3.44(1H, m), 3.02(1H, m), 1.71(1H, m), 1.52-1.46(10H, m).

1,1-dimethylethyl [(3R,4R)-4-({5-(aminocarbonyl)-4-[(4-methylphenyl)amino]-2-
pyrimidinyl}amino)tetrahydro-2H-pyran-3-yl]Jcarbamate

20
A mixture of 1,1-dimethylethyl [(3R,4R)-4-aminotetrahydro-2H-pyran-3-ylJcarbamate
(38g), 2-chloro-4-[(4-methylphenyl)amino]-5-pyrimidinecarboxamide (46.2g) and
triethylamine (49.0ml) in DMF (250ml) was heated and stirred at 90°C. The mixture
was added to water (1) and the solid precipitate collected by filtration. The

25  precipitate was washed with water (2 x 200ml) and dried overnight at 40°C in vacuo.
The product was suspended in ethyl acetate (600ml) and heated to reflux for 30min,
cooled in ice to 5°C and the product collected by filtration. This was washed with
ethyl acetate (2x 100ml) and dried at 40°C in vacuo to give 1,1-dimethylethyl
[(3R,4R)-4-({5-(aminocarbonyl)-4-[(4-methylphenyl)amino]-2-

30  pyrimidinyl}amino)tetrahydro-2H-pyran-3-ylJcarbamate (53.0g).
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LCMS (Method A): Rt 1.05min, MH" 443.

Variable temperature 1H NMR (400MHz, De-DMSO, 119°C): &H 11.21(1H, bs),

8.55(1H, s), 7.53(2H, m), 7.14(4H, m), 6.57(1H, d), 6.01(1H, d), 4.21(1H, m), 3.91-
5 3.78(3H, m), 3.51-3.42(2H, m), 2.30(3H, s), 2.00-1.88(1H, m), 1.74-1.62(1H, m),

1.37(9H, s).

Example 1 - 2{[(3R,4R)-3-aminotetrahydro-2H-pyran-4-yllamino}-4-[(4-
10  methylphenyl)amino]-5-pyrimidinecarboxamide

H,N | SN
/K
N NH
NH,
O
1,1-Dimethylethyl [(BR,4R)-4-({5-(aminocarbonyl)-4-[(4-methylphenyl)amino]-2-

15  pyrimidinyl}amino)tetrahydro-2H-pyran-3-ylJcarbamate (52.2g) was added to a
mixture of hydrogen chloride in isopropanol (5M, 300 ml) and ethanol (400ml). The
mixture was heated to reflux while stirring and heating continued for 24h with
vigorous stirring. The mixture was allowed to cool to room temperature, filtered, the
solid washed with ethanol (100ml) and dried in vacuo. The crude product was

20 suspended in water (900ml) and heated to reflux, giving a clear solution. The
solution was basified with sodium hydroxide solution (2M, 300ml) and cooled in ice.
The precipitated product was collected by filtration, washed with water (2 x 100ml)
and the beige solid dried in the vacuum oven at 40°C for 2h to give 2-{[(3R,4R)-3-
aminotetrahydro-2H-pyran-4-ylJamino}-4-[(4-methylphenyl)amino]-5-

25 pyrimidinecarboxamide as beige solid (37.8 g).

LCMS (Method A): Rt 0.85min, MH" 343

Variable temperature 1H NMR (400MHz, Dg-DMSO, 119°C): &H 11.22(1H, bs),

8.55(1H, s), 7.54(2H, m), 7.14(4H, m), 6.52(1H, bd), 4.06(1H, m), 3.83(1H, m),
30 3.70(1H, m), 3.53(1H, d), 3.41(1H, t), 2.96(1H, s), 2.30(3H, s), 1.89-1.65(2H, m),

1.50(2H, s).

2-{[(3R,4R)-3-aminotetrahydro-2H-pyran-4-ylJamino}-4-[(4-methylphenyl)amino]-5-

pyrimidinecarboxamide (37.8g) was heated to reflux in ethanol (1.2 litres). The hot
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noj - 5- ri,m di necarboxan de: or a salt era ticall
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conpound
aminotetrahydro-2H-pyran-4-yllamino}-4-[(4-methylphenyl)amino]-5-

5 pyrimidinecarboxamide (36.6g) as a pale beige crystalline solid.

XRPD data were acquired on a PANalytical X'Pert Pro powder diffractometer,
equipped with an X'Celerator detector. The acquisition conditions were: radiation: Cu
Ka, generator tension: 40 kV, generator current: 45 mA, start angle: 2.0° 26, end
10  angle: 40.0° 26, step size: 0.0167° 28. The time per step was 31.750s. The sample
was prepared by mounting a few miligrams of sample on a Si wafer (zero
background) plate, resulting in a thin layer of powder. The spectrum thus obtained is

shown as Figure 1.
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Figure 1 — XPRD for the compound of Example 1.
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\' / 0 where Pis a protecting group eg t-butoxycarbonyl (Boc), and
thereafter, renoving the protecting group. 54. A pharnmaceutical formulation
conpri si yoaowayp8and of forrmula (1), or a salt thereof pCagpd@bioneds i n
claiml1 or 2 and pharnaceutically acceptabl e excipients. 5. A conmpound of
formul a (kgfor a salt thereof as defined in claim1 or 2 for use in

t her apy. M8 The use of a conpound of fornmula (1) or a salt thereof, as
defined in as defined in claim1 or 2, in the manufacture of a medi canent
to inhibig 2 K kinafF. 7.,.A nmethod of treating cancer, specifically hene
mal i gnanci'e f%%HFWPQB gppwa n- 15 Hodgki n's Lynphomas including follicular
(FL), mantle cell, Burkitt and diffuse large B cell (DLBCL) |ynphonas,

whi ch met hod conprises adhfristering to a patient in need thereof an

ef fective anmount of a conpoun brrmrul a (1), or a pharnaceutically
acceptabl e salt thereof, as de¢ inany claiml or 2. 208. The use of a
conpound of formula (1) or a S3 of , as defined in claiml or 2, in

t he manufacture of a nedi canent for treatingja disease associated with

i nappropriate mast cell activation. 9.[| The use of a conpound of
formula (1) or a salt tQ) e as d j ,claim1 or 252, in the
manuf acture of a nedi carfent for of g an il ammat ory di sease 10.
The use of a conpound of( formyla (I or_a salt thereof, as defined in any
one of clainms 1 to 7, in ctyge of a nmedicament for treating an
allergic disorder. 3011. ThHe useHof a conmpound of formula (lI) or a salt
thereof, as defined in anyypne of claims 1 to 7, in the manufacture of a
medi canent for treating rhinftis.

5 (1)

or a salt, preferably a pharmaceutically acceptable salt, thereof.

2. A compound of formula (I) as claimed in claim 1 which is:

10  2-{[(3R,4R)-3-aminotetrahydro-2H-pyran-4-ylJamino}-4-[(4-methylphenyl)amino]-5-
pyrimidinecarboxamide; or
a salt, preferably a pharmaceutically acceptable salt, thereof.

3. A process for preparing a compound of formula (1), or a salt thereof, as defined in
15 claim 1 or 2, which process comprises reacting a compound of formula (I1):

LR
o
N Cl
(IT)
with a compound of formula (llI):
20
NH,
NHP
© (1
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where P is a protecting group eg t-butoxycarbonyl (Boc),

and thereafter, removing the protecting group.

4. A pharmaceutical formulation comprising a compound of formula (l), or a salt
thereof, as defined in claim 1 or 2 and pharmaceutically acceptable excipients.

5. A compound of formula (1) or a salt thereof as defined in claim 1 or 2 for use in
therapy.

6. The use of a compound of formula (I) or a salt thereof, as defined in as defined in
claim 1 or 2, in the manufacture of a medicament to inhibit a Syk kinase.

7. A method of treating cancer, specifically heme malignancies, particularly Non-
Hodgkin’s Lymphomas including follicular (FL), mantle cell, Burkitt and diffuse large B
cell (DLBCL) lymphomas, which method comprises administering to a patient in need
thereof an effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, as defined in any claim 1 or 2.

8. The use of a compound of formula (1) or a salt thereof, as defined in claim 1 or 2,
in the manufacture of a medicament for treating a disease associated with

inappropriate mast cell activation.

9. The use of a compound of formula (1) or a salt thereof, as defined in any claim 1 or
2, in the manufacture of a medicament for of treating an inflammatory disease

10. The use of a compound of formula (1) or a salt thereof, as defined in any one of
claims 1 to 7, in the manufacture of a medicament for treating an allergic disorder.

11. The use of a compound of formula (1) or a salt thereof, as defined in any one of
claims 1 to 7, in the manufacture of a medicament for treating rhinitis.
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