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Acute and chronic urticaria are common skin diseases thought to affect around 25%
of the total population within the USA (see “New concepts in chronic urticaria”;
Current Opinions in Immunology, 2008, 20: 709-716). Although urticaria can be
triggered by allergic reactions many cases have an unclear etiology. Chronic
spontaneous urticaria is defined as when wide spread wheals are present for greater
than 6 weeks. There are many pathological similarities in chronic urticaria patients, in
terms of extent of wheals in the skin, with allergen-induced mast and basophil cell
degranulation reactions via IgE activation. Around 40% of chronic spontaneous
urticaria patients contain serum IgG auto-antibodies targeting IgE or the IgE receptor
(Fc Epsilon Receptor) and these are thought to drive the histamine and other
mediator release via mast and basophil degranulation. Syk inhibitors would inhibit the
signalling response post IgE mediated Fc Epsilon activation and inhibit the mediator
release known to be involved in chronic pruritis in multiple diseases.
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WOO03/057695A1 (Boehringer Ingelheim Pharmaceuticals, Inc.) describes novel 1,6-
naphthyridines that have Syk inhibitory activity. These are further described in
“Discovery and SAR of Novel [1,6] Naphthyridines as Potent Inhibitors of Spleen
Tyrosine Kinase (SYK)” (Bioorganic & Medicinal Chemistry Letters 13 (2003): 1415 —
1418). This has been followed with two more recent patent applications,
WO2010/015518A2 and WO2010/015520A1 (Boehringer Ingelheim International
GmbH), describing 4-dimethylamino-phenyl-substituted naphthyridines and
substituted naphthyridines, respectively.

WO04/035604A2 (Millennium Pharmaceuticals, Inc.) discloses the structural co-
ordinates of the human Syk protein.

There remains however the need to identify further compounds which are inhibitors
of spleen tyrosine kinase (Syk).
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the 3-carbon of the piperidinyl ring. It has been found that those having
the S absolute stereochem stry are generally preferred, on account of
better drwgdevekoprent properties, including better bi @caidpadillosdego (as
measured in predictive ani mal pharmacoki netic studies) and | esser hERG
activity. 30 Accordingly, in one enbodinent, the present invention provides
a conpoundhiéd. inor AistaspeFt naentiey. thee p@S@béMV@ﬂ@%p@v&%h@rﬁomoynd I9h anot her
enbodi nenformtufagl)pr esent i nvention provides a conpound of fornula (1) having
the S absolute stereochem stry, that is a conpound of fornmula (I11): 35

wher ei n: X and Rl are as herein bgfore defined; 5or a salt thereof.
Conmpounds of the invention include elc ounds of Exanples 1 to 11 and
salts thereof. 10l n one enbodi nentX t h& preblEht i nvention provides a

7-(1-ethyl -1H pyrazol -4-y1)
i nyl ] net hyll-1, 6- napht hyri
i met hyl et hyl ) - 14 pyrazol - 3.
15napht hyr i di n- 5- ani ne; N{[("éS) 3-f1 udy
-[ (et hyl oxy) met hy1] - 1H pyrazol - 4-y11- 1
7-(1l-ethyl -1H pyrazol -4-y1)-5-({[(3S)-3-f
6- napht hyri di ne;
201-{445- ({[(3S)-3-fluoro-3-piperidinyl]net hyI I agn') no) -1, 6-napht hyridin-7-yl
]-1H p@/r azol - 1-y11-2-nmet hyl - 2- propanol ;
2-{445- ({ wpe®)n3-f | uor o- 3- pi peri di nyl ] net hyl | am no) -1, 6- napht hyri di n-7-y1] -
1H pyrazob(ls y)ldreNHnanoI N-{[(SS) 3- fI uor o- 3 pi peri d
7- (1-cycl i&\ﬂéﬂﬁ%‘f@&wﬁ‘%@ b%zy'i) N-[(3 f 1 uor o- 3- pi peri d
i nyl) Het hot 3 salt bereeb renginafteri emnpovinde of the invention”).
N-[ (3-fluoro-3-piperidinyl)methyl]-741-(2, 2, 2-trifluoroethyl)-1H pyrazol -
y1l-1, 6 naght it fram ne:
30N—{[(3S) 3-fluoro-3-piperidinyl]nethyll-741-(2,2,2-trifluoroethyl)-1H pyr
azol - 1]-1, 6-
4y ln one embodiment R' is ethyl, iso-propyl, t-butyl, cyclopentyl, methoxymethyl,
15  methoxyethyl, hydroxyethyl, 2,2-hydroxymethylpropyl, 2,2,2-trifluoroethyl or benzyl.
In another embodiment, R' is C.salkyl, Csscycloalkyl or CialkoxyCisalkyl. In
another embodiment, R' is ethyl, t-butyl, -CH,OCHs, -CH,C(CH3),0H, -CH,CH,OH, -
CH,CH,OCH3;, -CH(CHj3),, -CH,CF3, benzyl or cyclopentyl. In another embodiment,
R'is ethyl, t-butyl, or methoxymethyl. In another embodiment, R' is ethyl or t-butyl. In

20  afurther embodiment, R" is t-butyl.

ro-3-piperid
741-(1 ,1-d
uor o- 3-pi perid inyl]nethyll-1, 6-
0- aﬂplperldlnyl]nethyll 7-{1
/ napht hyri di n- 5- am ne;
Phqro 3- pi peridi nyl ] met hyl | oxy) -1,

It is to be understood that the present invention covers all combinations of substituent
groups described hereinabove.

25 It will be appreciated that the compounds of formula (I) comprise a chiral centre at
the 3-carbon of the piperidinyl ring. It has been found that those having the S
absolute stereochemistry are generally preferred, on account of better drug
development properties, including better biovailability (as measured in predictive
animal pharmacokinetic studies) and lesser hERG activity.

30
Accordingly, in one embodiment, the present invention provides a compound of
formula () having the S absolute stereochemistry. In another embodiment, the
present invention provides a compound of formula (I) having the S absolute
stereochemistry, that is a compound of formula (I1):

35



napht hyri di n- 5- am ne;
N-{[ (3R)-3-fl uoro-3-piperidinyl]nethyll-741-(2,2,2-trifluoroethyl)-1H pyraz
-4-yl] -woeewviggra hyri di n-5-am ne; N-[(3-fl uoro- 3- pi pePCu/EP2011/056600

i nyl ) met hyl] - 741- (phenyl net hyl ) - 1H pyrazol - 4-y1] - 1, 6-

35napht hyridi n-5-am ne; N-{[3-fluoro-3-piperidinyl]nethyl}-741-(1-m

et hyl ethyl)-1H pyrazol -4-y1]-1 , 6- paphthyridin-5-a m ne;

N-{[(3S)-3-fluoro-3-piperid inyl

ethyl ethyl)-1H pyrazol -4-y1]-1, 64 naphthyrfdin-5-a mne; and

5N—{[(3R) 3-fl uoro- 3-pi peri& 741- (1- net hyl et hyl ) - 1H pyrazol - 4-y

11-1 , 6- naphthyridin-5-a sal ts ther&firall n anot her enbodi nent,

the present i nvention prow ound formula (1) 10sel ected fromthe

group consi sting of: N\

7-(1-ethyl - 1H pyrazol - 4- yl) N-{[(39)-

ht hyri din-5- am ne; 741-(1

, 1-di met hyl et hyl ) - 1H pyr azol - 4- A—N—{[(SS)RS fl Horo 3-pi peridinyl]nethyll -

6- napht hyri di n-5-am ne;

1I5N-{[(3S)-3-fluoro-3-piperidinyl]nethyll-7-{1-[ (nethyl oxy)methyl]-1H pyraz

ol -4-y11- nbreifapht hyri di n- 5- am ne;

ZS- (1- GLPKB( ajrﬁ"FPya{rgéglhér%"r}f)je}drg‘dgﬁrie(dss) - 3-fluoro- 3-pi peridinyl]nmethylloxy)-1,
- nap ri

1- {4452 ({P'(%S?'“@efqouoro 3- pi peri di nyl ] net hyl I am no) - 1, 6- napht hyri di n-7-y1] -

1H pyrazol - 201-yl}-2-nethyl -2-propanol ;

2-{445- ({b631§bu&isfbfblﬁé(?n\%nﬂbrpﬁfcilﬂbﬁbfé]CB@lbbNdds%fiEXé)npﬂesﬁ‘l n@phtdndrdaits n- 7- y1] -

1H pyr azogge%/ ds! et hanol ;
N-{[(39) F7Uor o- 3- pi peridinyl]nethyll-7-{142- (et hyl oxy)ethyl]-1H pyrazol

-4-y11-1, 6- naphthyridin-5-am ne,
257- (10 cy bl opeembadimenipyhreapresent- ny\@)nilwa p(®ides osamBupid deimui Ay Bglaetedyl ] -1, 6-
napht hyr i tlof-th® g@ubr@hsisting of:

N;I.][ ( i’ I’jl Uz;gﬁgmi:] | Lﬂgpzk’iﬁmﬁ [@Sﬂ?’f?u%{lo 8 DiperidmlfirhEhyRn ek dprinyridid-gy r azol - 4-

N-[(3f|u -plperldln ) et hyl] - 741- ( phenyl net hyl ) - 1H- pyrazol - 4-y1] -1, 6-
30napht hyfilH#i(h1gimghyeth yérﬁdf pyrazol -4-yl]-N- {[E§S) uoro-3- plperldmyllmethyl} 1,6-

15 naphthyridin-5-amine;
N-{[(3S)-3-fluoro-3-piperidinylimethyl}-7-{1-[(methyloxy)methyl]-1 H-pyrazol-4-yl}-1,6-
naphthyridin-5-amine;
7-(1-ethyl-1H-pyrazol-4-yl)-5-({{(3S)-3-fluoro-3-piperidinyllmethyl}oxy)-1,6-
naphthyridine;

20  1-{4-[5-({[(3S)-3-fluoro-3-piperidinyllmethyl}amino)-1,6-naphthyridin-7-yl]-1H-pyrazol-
1-yl}-2-methyl-2-propanol;
2-{4-[5-({[(3S)-3-fluoro-3-piperidinyllmethyl}amino)-1,6-naphthyridin-7-yl]-1 H-pyrazol-
1-yl}ethanol;
N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-7-{1-[2-(methyloxy)ethyl]-1H-pyrazol-4-yl}-1,6-

25  naphthyridin-5-amine;
7-(1-cyclopentyl-1H-pyrazol-4-yl)-N-[(3-fluoro-3-piperidinyl)methyl]-1,6-naphthyridin-
5-amine;

N-[(3-fluoro-3-piperidinyl)methyl]-7-[1-(2,2,2-trifluoroethyl)-1 H-pyrazol-4-yl]-1,6-
naphthyridin-5-amine;

30  N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-7-[1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-yl]-1,6-
naphthyridin-5-amine;
N-{[(3R)-3-fluoro-3-piperidinylJmethyl}-7-[1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-yl]-1,6-
naphthyridin-5-amine;
N-[(3-fluoro-3-piperidinyl)methyl]-7-[1-(phenylmethyl)-1H-pyrazol-4-yl]-1,6-

35 naphthyridin-5-amine;




salts thereof. In another enbodi nent, the present invention provides a
conpound fornula (1) selected fromthe group consisting of:
357- (1- etwpl20tiH3gym azol - 4-y1) - N-{[ (3S) - 3-f | uor o- 3- pi per ipdirmp2jinosdsyd | - 1, 6- n
apht hyridin-5- amne; and 741-(1

1-di met hyl et hyl ) - 1H- pyrazol - 4- A-N- %[(38) 3-fl uoro-3-piperidinyl]nethyll-
6- napht hir{{Hilypre-3zniperinymgthylt -9 -( ﬂ@&téﬁethylz)roHrwr@n%ﬂw&ﬂ &nbodi nent, the
present i nygEnhyridin-Paminedes a conmpound forrmula (1) which is 741-(1

, 1- di met hWL %b)lh)ﬂuéf'&ﬁpb@ﬁ&hylﬁne‘%h%ﬂ[ﬁmf hﬁ%%ﬂ%n)wvlswa%le(J nethyl}-1, 6-
napht hyrid r]]IFS%F@ ];)1 it Q@ salt” t her eof urt er enbodl rrent
t he preseﬁ?p Ak er’ ijdes a corrpound fg
7-0- (13 1- BrieRingileprys Ptpfri#'bxl}na%ylll k(WW@ﬁ)VJ)sl 'PW@F@J 43¥'] 16"
pi peri di nphghteyridintd-afnirte; mapht hyri din-5-amne F or a salt thereof.

101 ncl udedyithiviehs.t he scope of the "conpounds of the invention" are all
sol vates (including hydrates), conplexes, polynorphs, prodrugs,
r adi ol abel | ed derivatives, stereoisoners and optical isoners of th

conpounds rb?”@tB?rnﬁfTﬁ’o(j'I”)e”énU‘es8re{5§” t REerion. prloﬁ"dF"% q 60{5‘80%&’@1‘%&'% hat the
r ef er €hceselbededframttbe goovpaensistingf off ormul a (1) and 15 salts thereof covers

t he conpopndstei- 1HnyFthM-@ll))N—ﬁ@S‘)JB%oﬁﬁsiiﬁperi@rn%lqkﬁetﬁﬁl[}-ﬂ B-hdppri8e@tin-3-or
exanpl e agplear maceutically acceptable salts thereof. Thus, in one

enbodi nen i nvent di re ounds .of . fornu l) as the
free baser” Hliﬁ E}r‘] %W&EE%%O yﬁg\’ [&,@ﬁ{*ﬂ? séo"lﬁ”rdg‘é’]@ﬂ htyl.})'gc%rrpounds of
fornul a ( nyrhimidiademindgiereof . In a further enbodinment, the invention is

di rect®d Ne[(GSFPauOEGS3-pibefidinymethyil-7-{ Bl(theRGUxg)nmetogl i-patdzyl-agitaE-abl e
salts ther,g&{th r@q.r_@_gm of the present invention are useful as inhibitors

of Syk. C‘?'Z‘P F?H -pyrazol-4-yl)-5-({[(3S)-3-fluoro-3-piperidinylJmethyl}oxy)-1,6-
naphthyridine;
1-{4-[5-({[(3S)-3-fluoro-3-piperidinyllmethyl}amino)-1,6-naphthyridin-7-yl]-1H-pyrazol-

20  1-yl}-2-methyl-2-propanol;
2-{4-[5-({[(3S)-3-fluoro-3-piperidinyllmethyl}amino)-1,6-naphthyridin-7-yl]-1H-pyrazol-
1-yl}ethanol;
N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-7-{1-[2-(methyloxy)ethyl]-1H-pyrazol-4-yl}-1,6-
naphthyridin-5-amine;

25  7-(1-cyclopentyl-1H-pyrazol-4-yl)-N-[(3-fluoro-3-piperidinyl)methyl]-1,6-naphthyridin-
5-amine;
N-[(3-fluoro-3-piperidinyl)methyl]-7-[1-(2,2,2-trifluoroethyl)-1H-pyrazol-4-yl]-1,6-
naphthyridin-5-amine; and
N-[(3-fluoro-3-piperidinyl)methyl]-7-[1-(phenylmethyl)-1H-pyrazol-4-yl]-1,6-

30 naphthyridin-5-amine; and
salts thereof.

In another embodiment, the present invention provides a compound formula (I)
selected from the group consisting of:

35  7-(1-ethyl-1H-pyrazol-4-yl)-N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-1,6-naphthyridin-5-
amine; and
7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-1,6-
naphthyridin-5-amine; and
salts thereof.

40
In another embodiment, the present invention provides a compound formula (l) which
is 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[3-fluoro-3-piperidinyllmethyl}-1,6-
naphthyridin-5-amine



the present invention exhibit low activity in the hERG bi ndi ng assay, a key
nmeasure of potential cardiac toxicity. Conpounds of the present invention
are al so wegatiymBe7in 25 the Bacterial Reverse Mitati on PETIEP2@EN/0X50@Y
designed to detect a wi de range of chemi cal substances that can produce
genetic damage that | eads to gene nutati&ns (base pair substitutions and
frameshift nutations). Conpounds.__0 he present invention are thus
potentially of use in treating somengOcanceNtt herapies, in particular hene
mal i gnanci es, as well as inflammatory corditions which involve B cells
and/ or activated macrophages, SONdi seases resulting from

i nappropriate mast cell activatfon \io i nstance allergic and inflammatory
di seases. 5Wen used herein, theNer | " includes all saturated
straight chain and branched isoners. For/ exanple, Cl_4alkyl neans a
straight or branched chain al kyl group coftaining at |east 1, and at nost
4, carbon atons. Representative exanple ereof include, but are not
limted to, nmethyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,

i so- but yl oamealt theteof.l . 10 When used herein, the term "al koxy" includes al
saturated strai ght chain and branched isoners. For exanple, Cl_2al koxy

means a_ Sk & ol GRBbIBhE ROOELAH yERRANBIBSS 8bohBaStd drmdagyat most 2,
car bon atogs . f@ﬁﬁfﬁtaﬁkﬁq q_qu es E W\ éﬁ‘ qgg erefrn include,
but are ndfichi 1 gim ﬁB%i YR f¥8d herein the term
"cycl oal kpireridindimeied}-1.6ag8kyidindratise defi ned, carbocyclic rings having
fromthree to seven ring carbon atons. Representative exanpl es thereof
i nclude, but are not limted to, cy%h opyiNH cycl obutyl, cycl opentyl,
cycl ohexyl and cycl oheptyl. Preferably tlhe gycloal kyl ring conprises five
or six ring 20carbon atons. We Qeretrn, the term "pharnmaceutically
acceptabl e" refers to those conpourlds, |[naterials, conpositions, and dosage
forms which are, within the sco nd medi cal judgnent, suitable for
use in contact with the tissues of huma bei ngs and ani mal s w t hout
excessive toxicity, irritation, or other>~problemor conplication,
commensurate wth a reasonabl e benefit/ r;' ?k ratio. The skilled artisan wll
appreci ate that pharmaceutically accept salts of the conmpound of the
present ipgvgephi®RdBry be prepared. 30Wien used herein, the term
"pharmaceutically acceptable salts" refers to salts that retain the desired
bi ol ogi cal activity of the subject conpound and exhibit mniml undesired
t oxi cHY oglnelndedswigin dhe FeeR® QHHAEP nEeBOPYNIS| Py thec KBRS re Ak sOMES be
prepar ed {incledibg hydrates), thmplekesl pélgodbmhs.opraandspuadibiabealtedoderfativése
conmpound, siefedBonf@Pan@bpickl is6MEFS dT9hd s Bilinds bedrBaBROWAE shifs hefeof.r ee aci d
or free base formwith a 35 suitable base or acid, respectively. |ndeed,
in certaip enbodi ments of the invention, pharmaceutically acceptable salts
may be pr &gty 278 Wrerstedte thab &5 tRT¢ ¢RCGS %%Jgﬁ‘a@ec%‘?pw% Oéﬁ?rawﬁaeﬁiagg such
sal t s19 npaalts thersaf epvess Hisi ¢amppuods sbforbilki (t)yastfeeer basespdreasusaltsttheneeby
f aci Ibi t at fon@xémpleLtsashafaddutioals dilﬁé;ﬁglﬁlefsﬁﬁﬁﬂhefdbfhﬂfht_@@ﬁﬁf)@rhmémb@dim%ﬁf, rrH a (1)
are basi cyan: r.di C r ally
acceptablgélg%%ﬁgg ggpgﬁgggf??&gbngégﬂgﬁﬁﬁa Dzﬁqgggﬁgﬂggfémﬁgfﬁﬁkﬁuitable
aci ds. 1 ncPUREYRAR M VR s Jiretied o aﬂreowf}?ar% MLl 38 57 thereof
phar maceutn & duker eodwginagitetherigeaition i firecteRép eerBpeitnglsiof dopnda theedt i cal |y
20  pharmaceutically acceptable salts thereof.

Compounds of the present invention are useful as inhibitors of Syk. Compounds of
the present invention exhibit low activity in the hERG binding assay, a key measure
of potential cardiac toxicity. Compounds of the present invention are also negative in

25 the Bacterial Reverse Mutation Test, an assay designed to detect a wide range of
chemical substances that can produce genetic damage that leads to gene mutations
(base pair substitutions and frameshift mutations).

Compounds of the present invention are thus potentially of use in treating some
30  cancer therapies, in particular heme malignancies, as well as inflammatory conditions



acceptabl e acid addition salts include hydrochl oride, hydrobrom de,
nitrate, nethylnitrate, sulfate, bisulfate, sulfamte, phosphate, acetate,
hydr oxyacwoabg/13pitenyl acet at e, propi onate, butyrate, i sebuiBpe@Eio®sc60@l erat e,
mal eat e, hydroxymal eate, acrylate, fumarate, nmalate, tartrate, citrate,
salicylate, p-am nosalicyclate, glycollate, 5lactate, heptanoate,

pht hal at e\,’Vht@Ednm'\éﬁ, Bsoellsi ant/ e, agivatedamacropbagast @Ry alsty diseasescifistitiobenzoat e,
met hyl benfromt enapgiopriater elzehzeit activhyah, ofoy bestzaoad allergid Rody héanoatey

mandel at egiskadysate, formate, stearate, ascorbate, palmtate, ol eate,
pyruvate, panoate, nalonate, |aurate, glutarate, glutamate, estol ate,

net hanesul fonate (nesyl ate), ethanesul fonate (esylate),

2- hN@EYWH&%Q@éH'hE@W}&I@e terrfa%lhﬂ“ﬁm@ﬁh@féé‘bﬁ ofdtLed SRAH: &N and branched

p- am nobe 0 P~ onat.; :

napt hal en%@%?g%ﬁ%ﬂ%%@ﬁﬂ?,an%L@Eﬁﬁ%HILrrae%ﬁ%@pﬁépg)ﬁe@egé Clh%@e?lwlo °bPovi des a
phar maceufPHanng aé(‘?@ébﬂ’a‘?ﬂdeaté'&‘l’%t 40?”8"%8??6?)%r'ﬁ?pEﬁsef”@F'YﬁjP’é?"@FP'?S Wﬁ’f‘%’ﬁ is the
hydr ochl oincddeshuittare T®T limited tgp ooetiy, ethyk, orprapy. {sbpraayhtabutyla setrbutyl, centre
and, ther gba@y apk-Bltyrs i ndi vidual enantiomers, or as mxtures thereof.
Where 4 he stereochem stry of the chiral centre is not specified the
structure s intended.to enconpass each enantjoner and all  mxture

Chercof YRS U3ih TEsiHholiRA O TR R Hbgobe e i St (rebnred

nodi f i cat Penshéd isomgirs gF erae@mnte. n xtalkosy regansr actaight shaisrelk®dyogrerpcal |y
enriched c@ainingt atrlesst Or ares a3t 20 warkdonadtbins p Represoaiatived egdmples of

St er eol SOMRiky: NG RFER Ind MECBLIRO bOFHiIHALS, AbhoSpstl Shgkur es as vel | as
pure di vidual enantioners. Cenerally It is preferred to use a conpound of
fornu (I') inthe formof a purified single enantioner, for instance a
conpound ®thehomused ahgréin) the23gime Togpdpalkylahcledent udesy sotidrwisec aefioednd of
formul a (kroBEpLibeingeSegdiron MR esiseldtovg taarsdioamikiRdppskdntatige art .

For exanp r 0 - i ) i
di ast er eokﬁjﬁ,mn@‘?%’ﬁhegiﬁﬁ*%“d& ﬁgpf%ée@fhﬂéﬁ 16 vadbrob) fﬁ%%@uwg%%@gﬂ ective
reaction ¥ Weéy's%’@r@/&f%@ﬁ*é(l*-srﬁféﬁ ¥ ther viglpatiey! ring FORRES RS WeRy PhEDdnat i ¢
oxi da2@ oncarbon ethmst. i on; or (3) by gas-liquid or liquid 30 chromatography
in a chiral environment, for exanple, on a chiral support such as silica
with a bomncmj'sé@l hére@NheOlterh{ ‘?Hgmparcﬁﬁ §i& géce%tﬁ)ﬂal”r A0y efifose The
skilled person I ng.g@%l ate.tth t V\(@Sre t he esb.rﬁ steﬁ]ﬁ*sorrer IS
conver t edSPRPYSROTAG 95n EARIANS: 719, IBSPIBETET MR A8 IR IMGrPSEPBcedur es
descr i bedopeng, mgdical iuHamnerty sgitable fasquier Bdcandaat iwiler thedissies gesiman f or m
Al terzét i behys a@ple@nfmals ewidioiut csxeessivaaytodidty, 3bitatjont hesothed myblasyoret ri c
solvont s, CRIRIIGE cofenbude Wi J RAGGRITe bERIRHIEIAR) THE SRS bRth
Crans or LB CRE St BOREP G eL BresBiitle FHlpan i ooy R T TROLhI i d o
i qui d fol¥gntioR Paebeprepaedsp state, the compound of the present invention
may exist in crystalline or noncrystalline (anorphous) form or as a

m xt uge t eieRafsedrRieid, he ey NshaphatditicRlyesRBbtabRVEst RileisNBlsalts that
crystall i pg,if qf Myeksy %Iﬁlkl)c!edic%(lj a@ﬁ&'t‘yj\ﬁ%)@’!éu'b'e%f’B&%@b&liqeaﬁé‘%&hiBl?%iWafr‘”t tcally
accept abl e sol vates mnay o ed er&in 50 vent nol ecul’es "are

i ncor por at@¢PsiRe do’f'ﬁ‘%loé?%)s?féﬂcﬁ- ne'esgtRNEBacRHICRI erspeialla S3lks Y. P%ol vat es
may i nvol pepamd- Agsitlodwingolhe dines issladinn send pwificalisn off thiet @uenpasndedhénol |

| sopr opangéparatelyieastig, the Piriae® tompe@idmeits fred halaysh feebade foethaxang, DVSO,
acetl %? ackmtabﬁetagﬁ%%r%d)?es @glﬁ/e . hl}ﬂbe@cfﬁ% @érgain thE)QiﬁTéan thdYRkNfornat er as

t he solvent that 1s incor into t cr alline lattice. Sol vates
wher ei n WADHECEUNCRLY SCHAPIARC SIEIPPLPaPETH: O 1Re EspeRip iR daaM | co ar o
t ypi cal | yfreefasid because s1ch (palis ameart gredtelr atebiityi aic beldeilityttei tohi roateewle c

hydr at es #&®mreigl theilitatimpioposiatioron® £osdageforig vari abl e anounts of water. The
invention includes all such solvates. Further, the term sol vate enconpasses
sol vates of both the free base conpound as well as any salt thereof. 10 The
ski | | 4@ afhé sampaurids df torinatr (1)earp basic ahe acbatiinglygenpalin dapebld bffopniegent

it R;?Qé } Onpltlé'lﬁ"tacﬁ%&iqﬁnyﬁ a'bébp%t?{é ta?‘d' émiéméﬁnﬁebw%wﬁm ithea \Céglfté&é'f]aoﬁf?:c ;/2? gf\ t
. gﬁi){atfé( al%fdtsegﬁl':lxq%e?eﬂaﬁﬁc%htigall arcggﬁgﬁﬁi ni}é(’%g%PB Sigd t ?ﬁ)b

crystalline structur erent c s are fcally

known as PPRAIMASBYLISRYLY " 299a01abiR e RI93RIF  A%S: ndiapRseniative s RERAMREY B hs .

Pol ynor phs have the sane chem cal conposition but differ in packing,
geonetrical arrangenent, and other descriptive properties of the
crystalline solid state. Pol ynorphs, therefore, may have different physical
properties such as shape, density, har8dness, deformability, stability, and
di ssolution properties. Polynorphs typically exhibit different nelting
points, IR spectra, and X-ray powder 20 diffraction patterns, which may be

—— I o - o, " r r



BOON sssNH2(f) BOONs' sssN3( e) BOON (Mrr)yvin) a) 2,6-lutidine,

et hyl 2-oxo-3-pi peridi necarboxylate, [(S)-(+2,2"-bi sphosphino) -

1, 11- bi napbtehylBpeitl adi um (1) di hydrate ditriflate, PCT/EP2011/056600

N-f | uor obenzenesul f oni m de, 5Et OH; b) BH3- THF; c) BOC20, Et3N, DCM

d) Tf20, Et3N, DCM e) NaN3, DVF; 10f% Pd/ C, EtOH. . .

Scheme2: Sgerepeadle opdd (additien nealtsy lieelude ) bydrgchlorids, shydsehramideny nitrateg 2-

di oxabor ohmthyhitydlte - Shifqtyr akolfete, sudfmatncphdsphate Etadktate, hydroxyacetate,
phenylacetate, propionate, butyrate, isobutyrate, valerate, maleate, hydroxymaleate,
acrylate, fumarate, malate, tartrate, citrate, salicylate, p-aminosalicyclate, glycollate,

5 lactate, heptanoate, phthalate, oxalate, succinate, benzoate, o-acetoxybenzoate,
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,

10  benzenesulfonate  (besylate),  p-aminobenzenesulfonate,  p-toluenesulfonate
(tosylate), and napthalene-2-sulfonate. In one embodiment, the present invention
provides a pharmaceutically acceptable salt of a compound of formula (1) which is the
hydrochloride salt.

15 The compounds of formula (I) contain a chiral centre and, therefore, exist as
individual enantiomers, or as mixtures thereof. Where the stereochemistry of the
chiral centre is not specified the structure is intended to encompass each enantiomer
and all mixtures thereof. Thus, the compounds of formula (1) may be used as racemic
modifications including racemic mixtures and racemates, enantiomerically enriched

20  mixtures, or as enantiomerically pure individual stereoisomers. The present invention
includes all such mixtures as well as pure individual enantiomers. Generally it is
preferred to use a compound of formula (1) in the form of a purified single enantiomer,
for instance a compound of formula (II).

25 The individual enantiomers of a compound of formula (I) may be resolved by
methods known to those skilled in the art. For example, such resolution may be
carried out (1) by formation of diasterecisomeric salts, complexes or other
derivatives; (2) by selective reaction with a stereocisomer-specific reagent, for
example by enzymatic oxidation or reduction; or (3) by gas-liquid or liquid

30 chromatography in a chiral environment, for example, on a chiral support such as
silica with a bound chiral ligand or in the presence of a chiral solvent. The skilled
person will appreciate that where the desired stereocisomer is converted into another
chemical entity by one of the separation procedures described above, a further step
is required to liberate the desired form. Alternatively, specific enantiomers may be

35 synthesized by asymmetric synthesis using optically active reagents, substrates,
catalysts or solvents, or by converting one enantiomer to the other by asymmetric
transformation.

A compound of the present invention may exist in solid or liquid form. In the solid
40 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
invention that is in crystalline form, the skilled artisan will appreciate that
pharmaceutically acceptable solvates may be formed wherein solvent molecules are



b) NBS, DCM c) Bis(pinacol ato)di boron, KOAc, Pd2(dba) 3,

2- (di cycl ohexyl phosphino)-2',4",6"- triisopropyl bi phenyl, 1, 4-di oxane.
5Schene3:&onvhesiwof 1- [ (et hyl oxy) net hy1] - 4- (4, 4, 5, 5- t ePCcamPeongloscbp®, 2-

di oxabor ol an-2-y1)-1H pyrazole 0 0O/ /OB OB (a) \\N\A\NN N HO (XV)(XVI)I

10a) | odonet hyl nethyl ether, K2003, acetonitrile. Schene 4 (X=NH) o NH,
HN 1 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
ethyl acetate, or they may involve water as the solvent that is incorporated into the
5 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. Further, the term solvate
encompasses solvates of both the free base compound as well as any salt thereof.
10
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
different crystalline forms are typically known as "polymorphs." The invention
15 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
such as shape, density, hardness, deformability, stability, and dissolution properties.
Polymorphs typically exhibit different melting points, IR spectra, and X-ray powder
20  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
example, changes in temperature, pressure, or solvent may result in polymorphs. In
addition, one polymorph may spontaneously convert to another polymorph under
25  certain conditions.

A compound of formula (I) may be prepared by the general synthetic schemes
described hereinafter.

30 Scheme 1: Synthesis of 1,1-dimethylethyl (3R)-3-(aminomethyl)-3-fluoro-1-
piperidinecarboxylate

10



CINCI (XVIII) C \ N\ 1IN C (XX Wiere R = Et, t-Bu, CH20Me 5a)
2, 6-di chl oro-4-pyridi nam ne, 2, 2-di nmethyl propanoyl chloride, Et3N, DCM b)
nBuLi , (2Ep-28t1(duImet hyl am no) - 2- propenal , THF; c) 1, 1- diPaEtErgdi1at0beeno

(3R) - 3- (am nomet hyl ) - 3-f | uor o- 1- pi peri di necar boxyl ate (see schene 1),

Dl PEA, NWVP; d) Pyrazol e boronic ester, Cs2003, Pd(PPh3)4,

1, 4- di oxane, 0; or pyrazole 10b rgni ester, KOH, PEPPSIFcat ., DME, EtOH,
H20; e) TFA, sotrene &) ( X=0)  US ntl esi s ofb) S
7- (1- et hyl -H4 py¥azol - 4-y 1), 5-64T ( 3%) - 3:GHt uor 673-  BOCN " SoH
pi peridinyl | Ret byl | oxy) - 1, 6- napqt hygi di ne 15 @

(V) v) (VI

F

~ F F
BOCN™ 7 NH; n  goon” N SN, @ ooy N o
- -

(%) ) Vi

a) 2,6-lutidine, ethyl 2-oxo-3-piperidinecarboxylate, [(S)-(-)-2,2'-bisphosphino)-
1,1'-binaphthyl]palladium (1) dihydrate ditriflate, N-fluorobenzenesulfonimide,
5 EtOH;
b) BH;-THF;
c) BOC,0, Et;N, DCM;
d) Tf,0, EtsN, DCM;
e) NaNj, DMF;
10 f) Pd/C, EtOH.

Scheme 2: Synthesis of 1-(1,1-dimethylethyl)-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole

0 o . j\ () [/ \\N
)\)\ _NH,.HCI - N~
o o~ N y\ (XI1)
X) (X1)

l (b)

O— Br
c \
B ! U

15

a) conc. HCI, EtOH,;

11



(c) (XXv)

(3S)-3-fluoro-3-(hydroxynet hyl)-1-pi peridi necarboxyl ate (see schene 1),
NaH, DMF,wBlp11/134971

01\ N(XXIV) N/ N a) 1,1-dinethyl ethyl

PCT/EP2011/056600

l-ethyl-4-(4,4,5, 5-tetranet hyl-1, 3, 2-di oxaborol an-2-y1) - 1H pyr azol e,

052003, Pd(PPh3)4, 1,4-dioxane, H20; c) TFA, DCM Schenme 6: Synthesis

of 741-(1, 1-&i MBBRPCAM:hyl ) - 1H pyrazol - 4-y1]-N-{[(3S) - 3-f | uor o- 3-
10pi peri di ny)] Beidiydcbiato)dioemh KDyl Hiiidig)a2-(dieycly2xylphosphino)-2',4',6'-
2011/ 134971PCT4r@°0%%Mb%1@9991,4-dioxane.

5

10

Scheme

3:

Synthesis of 1-[(methyloxy)methyl]-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-pyrazole

o)
(XV) (XVI) |

a) lodomethyl methyl ether, K,COjs, acetonitrile.

Scheme 4 (X=NH)

12



Example 2 (free base)Exanmple 2 (HCl salt) a) (+)-Menthol, DVAP, tol uene,

reflux; b) [(S) BINAP] Pd(OTf)2; (Ph502)2NF; 2,6-lutidine; EtOH 5c) (i)

BH3. DV5; wBRowsidux; (ii) Boc20; d) Tf20, Pyridine; e)PNaNP201DOFG606) Pt/ C,

hydrogen, THF, NH3(aq); 10g) Conpound of fornula (XIX), DI PEA, NWVP; h)

Conpound of formula (XIV), Pd(di-t-ppf)C 2, NaHCC3, dioxane (aq); i)

HC / di oxane, toluene; j) (i) NaOH(ag), EtOAc; (ii) n-BuOAc, TBME. 15 Schene
Z%),

7: Synthesis ofp, 7-dichloro-1, yridine a) Cu(QAc)2, tert-BuCK,
| PA; b) TEA, THF? Cl COR2Et; 5c) NH3( HCl (aq); d) PO@ 3, Me4aNCl, refl ux.
Schene8: Synt h of 1- (1{al- di met anet hyl-1, 3, 2-
di oxabor ol an- 39 - l1Hpyreazol e | N

thyl)-4g(4, 4,5

Cl

- \ \N
N
N (XX1)
| N N NF g )

N
\

Where R = Et, t-Bu, CH,OMe

5 a) 2,6-dichloro-4-pyridinamine, 2,2-dimethylpropanoyl chloride, Et;N, DCM

b) nBuLi, (2E)-3-(dimethylamino)-2-propenal, THF;
c) 1,1-dimethylethyl (3R)-3-(aminomethyl)-3-fluoro-1-piperidinecarboxylate (see
scheme 1), DIPEA, NMP;
d) Pyrazole boronic ester, Cs,CO3;, Pd(PPhj)4, 1,4-dioxane, H,O; or pyrazole
10 boronic ester, KOH, PEPPSI cat., DME, EtOH, H,0;
e) TFA, DCM.

Scheme 5 (X=0): Synthesis of 7-(1-ethyl-1H-pyrazol-4-yl)-5-({[(3S)-3-fluoro-3-

piperidinyllmethyl}oxy)-1,6-naphthyridine
15

13



10 a) EtOH, HC, reflux; b) NBS, DCM 5c) Reflux; d) BuLi, THF Conpounds
of formulae (1V), (X), (XI), (XV), (XVI1), (XXVI1), (XXVI11), (XXXV) and
(XXXVI) awe2wumsed7ei al |y avail able from for exanple, SiegwgEP2idnseaho UK. 10
Thus, in one enbodi nent, the present invention provides a process for
preparing a conpound of fornula (1) which process conprises reacting a
1, 6- napht hyri di ne cor@ound of formula (111): XN 15there|ﬁ P i

is as herei nbefore defined,: | e boronic
fornula(g<)XVI ): OR4 o R-ONB 2® 1)
N may be the,sanme or different, afe each hydrogen
01-6 al kyl or d 54 _ yl ene group
optionally substitfut bycup to four nethyl , for instance
-C(Me)20(Me)2-; and Rl is as hereinbefor i ~cpi h oden) presence of a
catal yst, under cofXtions typically used Nfor a boronic ester/acid
coupling; and thereafter, renoving the protecting group P.

(b)

protecting group and
ester/acid conp d
wherein R3 andjR4

a) 1,1-dimethylethyl (3S)-3-fluoro-3-(hydroxymethyl)-1-piperidinecarboxylate
(see scheme 1), NaH, DMF;

5 b) 1-ethyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole, Cs,COs,
Pd(PPhs)s4, 1,4-dioxane, H,O;
c) TFA, DCM.

Scheme 6: Synthesis of 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-
10  piperidinyllmethyl}-1,6-naphthyridin-5-amine

14



Exanpl es of protecting groups and the nmeans for their renoval can be found
in T. W 10 Geene 'Protective Goups in Organic Synthesis' (J. Wley and
Sons, 199%P.208ui3seil e am ne protecting groups include, POT/ER2@1/066600
restricted to, sul phonyl (such as tosyl), acyl (such as benzyl oxycar bonyl
or t-butoxycarbonyl) and arylal kyl (such as benzyl), which may be renoved
by hydrolysis or hydrogenolysis as appropriate. O her suitable am ne
protecting groups include trifluoroacetyl (-C(0)CF3), which may be 15
removed by base catalysed hydrolysis, or a solid phase're3|n bound benzyl

group, such as a i f eldafe5| ou d &, 6- di mgf hoxy, roup (El'!' man
| i nker) which nay Pysed_hydx_nl Nng for
exanpl e, trifluoroacet aC|d) I ne enbodi ne pr esent

i nvention the protectifi§g group (P) isxsel ected fron120tert bubwhoxycarbonyl
"BOO' and 9-fl uorenyl net hyl oxycarbonyl "F MOO'. It will becgnoted that, for
synthetic efficiency, a precursor which is substantially enantlonerlcally
pure is obtained as early as possible in the overall synthesis, in this

i nstance, in ﬁh st stage @fr Schere I hus, dbnant|O§elﬁ?t Y
quorinatoIgr”eIfi:;é S*prperlqwdgo “the 3 po§>E:J ‘£S|ng an
optically act catal yst (RS)-(&2,2

bisphosphlno)ié 1dWbi napht hyl ] pal I adioum (11) di hydrate distriflate), |eads

to an enantionmgrically enriched fluoro-product. This is then further
resolved to giwve substantially enantlonerlcally pure product u5|ng, for
i nst ance, preparatlve chlral H PLC 80 ound of forrul a (I may be

prepared by the gﬁ smnthetlcméEEEgeso delbed hé'@ﬁﬁé@o#@ using the
racem c veéemsi nNofO e cataly
bi sphosphi no) - I)anaphthyl] H”1£ ) dihydr A gﬁ%ﬁgeln t he

first stage of Schene 1, so there is no enantlonerlc enri
racem c internediates are 35 then used throughout. A conp?und of fornula
(I'l) may then be prepared fromthe correspondi ng, racem ¢ conpound of
formula (1), or an am ne protected precursor, by nethods1khomn in the art
for chiral resolution, in particular épreparative) chiraly HPLC.

Al ternatively, resol ution may carrj ut at an earlier stage, if so
desired, for instance, in Schene 4) aft&F stage c), afi#érycadpling of
racem c amne to the 1, 6-napht Whe 40core. UCbnp t,he present
invention are useful as inhibitorsE Syk and thus pal 'y of use in
treating some cancer therapies, in parn cular hene malign ies, as well as
i nfl ammat ory condi ti ons which |nvolve-3*cells and al so dlgpases resul ting
frominappropriate mast and basophil cell activation, for gHgtance allergic
and inflammtory di seases such as®EUFAAESTE nast cel | Tl 4t2d"di seases

i ncluding acute and chronic urticaria, mastocytosis, atopic dermatitis and
aut oi nmune 5Ji s9ddeshduRMARs totuenanefius | upus and aut oi nmmune bul | ous

condi tions unckgﬁyngpyaﬂ@mngqphaoggme@nhnmema EtOrey may al so be of use in
treat nent of gyé WﬁkOQﬁ knvoIV|ng the mast cell such as post
operative |I3u in one enbodi ment, the present invention provides
a conpound of f%ﬁﬁﬁfa (I) or a pharnaceutlcally acceptabl e salt thereof,
for use in tdelaPypyriding;n one enbodi nent, the present invention provides a
conpound ofgﬂoNaNgagmr) or a 15pharnmaceutically acceptable salt thereof,
for use in if hp bthﬂﬂ Iagp qugagne ki nase (Syk). In another enbodi nent,

t he pqﬁsent %Q&BSQI I%%ﬁua Ii) EERaN&k;lnhlbltlng spl een

h) Compound of formula (XIV), Pd(di-t-bpf)Cl,, NaHCO3, dioxane (aq);
i) HCl/dioxane, toluene;
j) (i) NaOH(aq), EtOAc;

(if) n-BuOAc, TBME.

15
Scheme 7: Synthesis of 5,7-dichloro-1,6-naphthyridine

15



tyrosi ne kinase (Syk), which conprises adm nistering to a subject in need
thereof a 20therapeutically effective amunt of a conmpound of fornula (I)
or a pharwaceutidedlll y acceptable salt thereof. Syk inhipcrmpgoimysche usef u
in cancer therapy, specifically heme malignancies, particularly

Non- Hodgki n's Lynphomas including follicular_ (FL), mantle cell, small

251 ynphocyti ¢ || ynphoga/ghroni c | ynphocytic Iljynphoma (SLLj CLL), Burkitt and
di ffuse | ogel | [(DLBCL) | ynPhomas. dhngl y~i or enbodi ment, the
present i i on tpr'ow de's\a comnpourtd of flior mul a (1 & a pharmaceutically
acceptabIeP%aﬁ? thereof, for use in the fredtnment of 30 Jcancer, for exanple
henme mal i gwanici es, paxviicul arly Non- Hodgki otYphonmesi~g di ng
follicular (FL), mantle cell, small |ynphocytic |ynphona/chronic

| ynphocytic | ynphoma (SLL/CLL), Burkitt and™®®ff wsie~2arg& 8 cell (DLBCL)

| ynphomas. | n anot her enbodi nent, the present invention provides a nethod
of treating cancer, 35 specifically hene malignanci esh particularly

Non- Hodgki n' s Lynphomas i ncluding follicular (FL), ntle cell, small

| ynphocytic | ynphorma/ chronic |ynphocytic |ynmphoma ($LL/CLL), Burkitt and
diffuse large B cell (DLBCL) |ynphonas, whPch®met hod conpti s&s

admnistering to a p&lient in need th fect i oOKN a
PH or a pharnm Qt” kagpce%tabﬂ hereof. 40
, thé&present|inVentibn provi de¥ the Sgépof a

conmpound of for

In a further enbgdi e

conpound of formu @®r a pharnmac uticall9 accept abl e saft t her eof , for
t he manufacture of pgxmpdi canent for fhe txe@t ment of cancgkyx)for exanple
hene mal i gnanci es, pTrticuIarIy Non- Hodgki n' s | ynphomas i ncl udi ng

follicular (FL), manthe cell, small Fynphocyti g, m/chronic ~
| ymphocyti ¢ | ynphoma|(SLL/ CLL), Burkitt and di M‘%%gw%yr;'ggées B cel |l (DLBCL)

| ynphomas. ConpoundsYqf, the present inve Iion may al so be used in cancer

chenot herapy in [ 5 conbinatjion with otherjclasses of cancer chenot herapy

agent s whi ch are| Khoyin "Nn t|he a?ﬂ. R r| ent ati ve cl asses of agents for use
) n- Hodgki n' mas i nclude rituxi mab, BEXXAR

in such conbi nat| &
(tositunomab andL | odine | 131 tositunﬂﬁab), i xant r one and chenot her apy.
Combi nati on of conp¥xfids of the present Xiventi on may al so be used in

conbi nation with WMpen@HOF drug regi me 10(cycl ophosphamni de, adri anyci n,
vincristine, predMi¥®aditeor CHOP plus rituxi mab (CHOP+R). Conpounds of the
present invention are potentially of use in treating autoi nmune conditions
whi ch i nvol v Bu@@Ad)s tem8UOK, IREGr ophage activation, for instance Systemc
15 Lupus Eryw)h&BAf OHESCICELE);, Sj orgens Syndrone, Wegners granul omatosis and
ot her &asculd)t Ndig@n),HCl{agits penphi goi d and penphi gus, i diopathic

t hr onbocyt ophnPOOhUMaLN@l, (dflkR) , gi ant cell arteriosis, glomerulonephritis,
chronic transplant rejection, and rheunatoid arthritis. 20l n one

enbodi nmen he pgesent .inventi.on provi. o f.for (/) or a
phar rraceu%_f:%érp\gy tceg¥n§% ¥ sal't t1E(é?|é%)'% %%%}hyﬁ}g?#ﬂgt RSPy g{aw,r'r@’h%tiof an
aut oi munéioghiplensny)-1deyetalpl e systenic | upus eryt hemat osus (SLE),

di scol@ (cutaneous) |upus, Sjorgens syndrone, Wegners granul omatosi s and

ot her vasculitides, bullous penphigoid and penphi gus, idiopathic

t hronbocyt openi ¢ purpura (I TP), giant cell 25 arteriosis,

gl onerul onephritis, chronic transplant rejection, and rheumatoid arthritis.
I n anot her enbodi nent, the present invention provides a conpound of formula
(1) or a pharmaceutically acceptable salt thereof for use in the treatnent
of rheumatoid arthritis. In a further enbodi ment, the present invention
provi des a conpound which is 741-(1, 1-d

i met hyl et hyl)-1H pyrazol -4-A-N-{[ (3S)-3-fl uoro-3-piperidinyl]nethyll-1, 6-

16



30napht hyri di n-5-am ne or a pharnaceutically acceptable salt thereof for
use in the treatnent of rheumatoid arthritis. In one enbodi nent, the
present iwoentl/Gm7provi des a net hod of treating an aut oiPCEIEPROICONSIE i ON,
for exanple system c |upus erythematosus (SLE), discoid 35 (cutaneous)

| upus, Sjorgens syndrong, Wegners granul omatosis and ot her vasculitides,
bul | ous penphi goi d and penphi gus, idiopathic thronbocytopenic purpura
(I'TP), giant cell arteostsp-gl onerul onephritis, chronic transpl ant
rejection and rheumatoid &thritis i ch met'kod conprises admnistering to
a patient \Yn need thereof a the;ap@ayfcally efff &gtiyve amount of a conpound
of formul & WYN&Ch 40 pharmaceutital I'yaccepthabl e yalt thereof. In

anot her enbogiynent, the present i tion proyﬂﬁfs al met hod off treating
rheumatoi d arthritis, which method gonprises adm nistering patient in
need thereof a therapeutically eff&ctive amourlbf a conpoung;g; fornul a
(I') or a pharnmaceutically acceptable salt thereof. Ip adfurther odi nent ,
t he present invention provides a nethod of treating eflsat oi d thritis,
whi ch net hod conprises adm nistering to a patient in|need t her eof| a

t herapeutically effective amount ,0f a compound which|is

741-(1,1-dinethylet€§l)-lkkpyHa -4-y1 [Q@Egi3-f uoro-3-pip I\%dinyl]met

hy1l1-1, 6- napht hyri d heHo—a phar macetthcal |y pccept abl e At
thereof. 5 In one enbodi‘frent, theé present inveniiTon provides the use of a
conmpound of formula (XKVor a p#&¥iraceuti c&iXXyllaccept’abl e salt thereof, for
t he manufacture of a nedicanent for the treatnment of an autoi nmune

condi tion, foreexampbersygtem c | upus erythematosus (SLE), discoid

(cut aneous) gyumes, DEWer gens syndronme, Wegners 10 granul omat osi s and ot her
vasculg ti des,) Refil@us penphi goid and penphigus, idiopathic thronbocytopenic
purpura (1TH), pagiianyrFcel | arteriosis, glonmerulonephritis, chronic
transpl ant rejection and rheumatoid arthritis. In another enbodi nent, the
present invention provides the use of a coquund of farmula &I% or a

phar maceufPERPYYASBI P HIBE d\Galt): (Ker &dh: #ol)t HE YN UFACH LilgX8Y) gnd

medi camentXXXy) ateecotrBngrciely asilableffromh derrexamipte, Signte-Aldrich UKy a furt her
enbodigrent, the present invention provides the use of a conpound which is

741- (1, 1- ghiethyheholintd PRE 37 &lent vdhid boviges 3-FrbdRs o3sRpa%Rd 41 ny! 1 met
ST Il e s e bR

arthriti scompoungridernyda ®f): t he present invention are potentially of use in
treating chronic idiopathic urticaria with and w thout auto-antibody status
(now known as chroni c spontaneous urtd caria). 25In one enbodi ment, the
present invention provides a conQ f oprful a (I') or a pharnaceutically
acceptabl e salt thereof for use t ment of chroni c spontaneous
urticaria. In another enbodi t hel predent invention provides a conpound
which is 741-(1 ,1-d inetfyl yl
pi perid inyl]nethyll-1, 6- apﬁ;hyri in-5-amine or a pharmaceutically
accept abl e salt 30t her eof *Qg dhe treatnen@ chroni ¢ spont aneous
urticdia. In one enbodi ment, the present inventi W provi des a nethod of
treating chronic spontaneous urticaria, which nmethod conprises

adm n![ st ?Wh@@irilﬁisaa BRtd BRG grdupRcK Fs*b%rr%@éin@eféﬁé%eﬁﬁ@dl,z ! Ca: : y eff eCE ! \é?
anount o . r utically acceptable
sal t therg@?%%§%%§%g¥ﬁéwég%%ﬁ%ﬁ%éﬁ%P&#ﬁgﬁéggﬁgﬁ?gﬁﬁgention provi des a
nmet hod of treating chronic spontaneous urticaria, which method conprises
admnistering to a patient in neegm%hereof a therapeutically effective
amount of a conpound of mhich@bs_?

741- (1, 1-di met hyl et hyl ) - 1H pyrazol\4-y1] - N-{[ (3S) -
3-f|uoro-3-piperidinyI]nethyll-l,éZTﬁQ@thyridin-5-anine or a

phar maceuti cal | y 40acceptabl e salt ttheof. I n one enbodi nent, the present
i nvention provides the use of a conmpeund of fornmula (1) or a
pharmaceutically acceptabl e salt the&eof for the manufacture of a

medi cggrent (XXVI)
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for the treatnent of chronic spontaneous urticaria |In another enbodinent,
the present invention provides the use of a conmpound which is 7-[1

-(1, 1-di rwohyileltshq”h) - PCT/EP2011/056600

1H pyrazol - 4-y1] - N-{[(3S) - 3-f | uoro- 3- pi peri di nyl ] methyl | - 1, 6- napht hyri di n-5
-am ne or a pharpaceutically acceptable salt thereof for the manuf act ure of
a medi can#herefroR” emERt weigh et beythesanenercdiégront argeeasd Nydtdgear e Bkyin one
ermbodi menby Rt bed R esgrite joineend fom pCaxdldeseagrogerpptiondilpSulistituted By (b) or a

phar maceutd feaf ,Ingt@p&g%sal%rqnss@,{ge _tdwreyz@f(Mejoraane in the treatnent of an
invol ves B'cells. 10l n one enbodi nent, the

i nf 1 ammat %lgs di se & 6 foreaéegm o

pr esent t |rber§ D &% met hod of treatl ng an inflammatory d| sease
which ? nvtﬁ‘l t@@@%%é‘l’ P5a gRfabst medeoePndBieps heically Higchios ediareric esfeHagidt i ent in
need t her eadpliagy afdf ecti ve amount of a conpound of fornula (1), or a

phar maceuiteeatley, rame@Rg 8 Bodlitg §oep ©of . 151 n one enbodi nent, the present
i nvention prOV|des the use of a conmpound of formula (1) or a

phar maceut.i call%/ﬁacce ptabl e salt thereof, for the manuf acture of a

medi camenEX4BPlet REPTOIREHRGBTOUPS ANG G ReansiRa sl yerap\ed 52 PGHUA i AvBi ves B
cel 1 s10  Ggeneobrefectivé Croupsgn Esearic Sypvibesis’ ¢h V?iﬂ%v ot Sortsi é991>) @fwta@e in
treating dingrRaseeclfy g@ubé ifeudle! B 4r8 3P FEXRidted ®, RBIBhomekduchcdsi teajl),on, for

vent on gl § st C%F%g)&yt has y' e ARk B e ﬁé present
accept abl "¢ I'F’aYhté‘?' é%’f‘ovef(grbyu r?lﬁs'f h‘@ 1as aBRAr R I g $soci at ed
Wit h i nappvitabie am@ena@tecan@/muma@dpﬁ@ |trlfb~@rqacab/t («%@D%ﬁ Whieh weRhget hose

di seas®s wnidvedkiynbasenidigigdeat hyainslysis, oran eoleiniiedie resit, bouhe benag emdud, nvent i on

g;g)"ogeg ag%éméé‘%dMQanlbrder%"an”lgouﬁ’ﬂddi é%ﬂﬁ@théﬁ%@ﬁkﬁt &Jd"’(élfﬂndn”ﬁ\%F ORhicRL & mast

o ont R e reifateddh bR, BarRBAR (3. R Sabin el 1)

or a pharf®ekutically acceptable salt thereof. In another enbodinent, the

A gﬁ%uggﬁﬁg SRR PR L

|nappropr|a Hose' di seases
wi t h 4ki niafbHtylesicatiopns! %@eﬂ (‘fB‘l‘?fﬁrlyg"é%t -‘él@ﬁicﬁ'i UM% o a patient in
need thereof an 35effective amount of a conmpound of forrmula (1), or a

phar maceuti @l by RESEIMADIR Sattetit hafi@sioy, lan pritarserhatiimntsubséthstiany esent

I nventi ong Rérﬁl\éh%ﬂéalh/gﬁréjg tﬁ%m?{% ggﬁyﬁw % Q[rﬁ?db%vg e%l S ﬁth@ss ip this

phar maceut i cal of

Ot CantaEnEey S TP5elegh Al SRS o SWikSe CRUBEr TG @%Ha R PBpr i at e
mast 2hd/ pipetidise phrleus @t ttheadtriogiion.owsing an optically active catalyst ([(S)-(-)- 2 2

bisphosphino)-1,1'-binaphthyl]palladium (II) dihydrate ditriflate), leads to an
enantiomerically enriched fluoro-product. This is then further resolved to give
substantially enantiomerically pure product using, for instance, preparative chiral
HPLC.

30
A compound of formula (I) may be prepared by the general synthetic schemes
described hereinabove, using the racemic version of the catalyst ([(-)-2,2-
bisphosphino)-1,1'-binaphthyl]palladium (1) dihydrate ditriflate), in the first stage of
Scheme 1, so there is no enantiomeric enrichment, and racemic intermediates are

35 then used throughout. A compound of formula (Il) may then be prepared from the
corresponding, racemic compound of formula (1), or an amine protected precursor, by
methods known in the art for chiral resolution, in particular (preparative) chiral HPLC.
Alternatively, resolution may carried out at an earlier stage, if so desired, for instance,
in Scheme 4, after stage c), after coupling of racemic amine to the 1,6-naphthyridine

40  core.

Compounds of the present invention are useful as inhibitors of Syk and thus
potentially of use in treating some cancer therapies, in particular heme malignancies,
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I n one enbodi ment, the present invention provides a conpound of formula (I)
or a pharmaceutically acceptable salt thereof, for use in the treatnent of
an i nf | anwatoryi34disease and/ or allergic disorder for erarmEPe)110bs60N C
obstructive pul nonary di sease (COPD), adult respiratory distress syndrone
(ARDS), asthmm, severe asthma, ulcerative colitis, Crohn's disease,

bronchi ti 8s W@tbﬁ}s uﬁ@mmt@rysconsélgms which invohlech cells: aad alserdigeepes suling er ay,
rhinitis, fromt appropridteptrast antiobasophit dalll activatiagnidr tinstascd ratiéngit agd

Spenphi guﬁmfl%% i é&@b@su&?%%o&}fér?&iﬁ rﬁé@i @aﬁ@éﬁb@&' §|seé§'éSQH§u@ pgodi ment ,
the present .invention g O%/B?” tor% di sease
r

and! or T PaY: End); g ReasOR e alic PR 4 ORI G ccase
( COPD)° aQﬁP@Se}Se@iﬁhr at &H?”@P‘éﬁt I“{Pé@ %’%aw@r@wm@t@s 0U3a§(?rrﬁ'1tﬁ’”s ingudieger e

ast hma, ubpemplipuyendtpémphigoid.Cr ohn' s di sease, bronchitis, conjunctivitis,
psoriasis, scleroderma, dermatitis, allergy, rhinitis, cutaneous | upus,

aut of mmng,, %Wg ggﬁo%%noq'u%bﬂpﬁe%\ﬂl%hﬁ&'d?:g%eo%)rﬁ@nlogyﬁwvgloﬂggﬁmis?@éll%uch

mast ocyt osi onpri ses m niStérin

patient @S H%%d’p?ﬁé'?’éﬁglusa therapeutically effective anount of a corrpound of

formul@ (1) or a pharmaceutically acceptable salt 15thereof. In one

<(a|m):>odi Menthud, e o @{maailrﬁemv,em b%eﬂﬁﬁ%rﬂ@ﬁtp?d\ﬂjds%c@ﬁp@tnﬁwmhﬂl#b @);, for rr}JI a
or a Hﬁﬂrﬁa - 1 or e manufacture of a

medi camsntB't?gr t ggetﬂ%%!% %%%P&%gﬁhﬁ% @atrfr?‘;a%agr@m%ra?&ése and/or allergic

di sorder for 20exanple, chronic obstructive pul nonary disease (COPD), adult

respi rat ofryon#i @ﬂb@%@e@tyﬂi@rnm@n( mReygion raevtitefaa cerppeyns fsermwa (0rcer at i ve

colitis, Eharhnicsutibabeaceptdblensutiithériest, faraisg imivhibitingispleep sosiaskinase

scl eroderpgdermatitis, allergy, rhinitis, cutaneous |upus, autoinmune

bul | ous conditions |nclud|ng penphi gus and penphi goi d, nmastocytosis and

anaphyl axi s. 25l n one enbodi ment, the present invention provides a compound

of for nul B gNothesrenzbagiaeiaibe peeat inyeaiiRaypyBeea seathod aidpibiting seleefise i n
t he tr eat tyestineokinase (Syk), aviett conprilies esigenisfiericd) to asobjeetsini meggdpheneoi at e mast

cell ggti M\%Pép%ﬂtlcdll!) é?f@@tl\)%né?ﬁéhri’f%‘ﬁta comBOURE % el W EDE & PRafR¥Lf@Rya met hod

of treati \M%) frmatory di sease which involves i nappropriate nast
cell acti \Q/%iefégbr?le altltﬁ e% d conprises adnmnistering to a patient in need

t hereof an effective amount of a conmpound of fornmula (1) or a
phar maceu8yk mhlbjtorsgu@phb@bsatuldabanden dresardy. specifigalit eme erdiguineest , t he
present | bymamlamnNaﬁ%uglaﬁsaym@haﬂds plcludmeablia@ararL), Ridnaaaat, @meudl sease

whi chyg “Vg( g}tu@ﬁ‘ﬁ%r%%é/&#r‘énEﬁﬁﬁrpe%‘g{/tkchlgrﬂéh(;{rﬁ& K@H{?ﬁf‘l_c)cﬁuﬁﬁtt&}%dduﬁ&%pr | Ses

35adm ni s r}g) trve anmount of a
conpound 36? MA¥ar maceutical |y acceptable salt thereof. In
one enbodi nent, the present i nvention provides the use of a conpound of

formul a (Ay\,ccwmgjypharoﬁacmtbddﬁmérhty tiec pegeablirvestidr ptdviteg 0d ,cofrpouhdnef
manuf act Ufdemtla @ GHATBAAGREERIcalPhodddfcid €A1 BRIor dbr % InhbaBERhGH6r i sease
whi ch3d nvol ves ;f nappropri at e ma§ I vatl op,
cancer, e heme m |gnanC|es partlcu arly "Non-Hodgkin’s lymphomas
including follicular (FL), mantle cell, small lymphocytic lymphoma/chronic lymphocytic

lymphoma (SLL/CLL), Burkitt and diffuse large B cell (DLBCL) lymphomas.

In another embodiment, the present invention provides a method of treating cancer,
35 specifically heme malignancies, particularly Non-Hodgkin's Lymphomas including
follicular (FL), mantle cell, small lymphocytic lymphoma/chronic lymphocytic
lymphoma (SLL/CLL), 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 (1), or a pharmaceutically acceptable salt thereof.
40
In a further embodiment, the present invention provides the use of a compound of
formula (1) or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for the treatment of cancer, for example heme malignancies, particularly
Non-Hodgkin's lymphomas including follicular (FL), mantle cell, small lymphocytic
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I n one enbodi ment, the present invention provides a conpound of formula (I)
or a pharmaceutically acceptable salt thereof, for use in the treatnent of
an al | er gvo 2disisueter whi ch invol ves inappropriate mast eelr/EPa@iios@bo on. S n
one enbodi nent, the present invention provides a nethod of treating an
allergic disor der whi ch invol ves inappropriate mast cell activation which
met hod colypihees/ it lyswepeig IYrorRemm{SlaneL i )n Breianctheiffaes lazge BickBet i ve
amount of (BLBGUhuptcbneds. f ornmul a (1) or a pharmaceutically acceptable salt

t hereof. I n another enbodi nent, the present |nventi on provides a nethod of
treating an_al di sor e nmast cell
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anti - r heupabufa dTRY, giadtdéelr arferidsiRP GRMEAGIBHSIHEIBS, GTEME transplant rejection
and rheumatoid arthritis, which method comprises administering to a patient in need

thereof a therapeutically effective amount of a compound of formula () or a

40 pharmaceutically acceptable salt thereof. In another embodiment, the present
invention provides a method of treating rheumatoid arthritis, which method comprises
administering to a patient in need thereof a therapeutically effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof. In a further
embodiment, the present invention provides a method of treating rheumatoid arthritis,
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10 One enbodi nent of the invention enconpasses conbi nati ons conprising one
or two other therapeutic agents. It will be clear to a person skilled in
the art twet2p1vtiea7e¢ appropriate, the other 15 ther apeuPCt/EPagnasicent (s)
may be used in the formof salts, for exanple as alkali nmetal or am ne
salts or as acid addition salts, or prodrugs, or as esters, for exanple

| ower al kyhicegpethad comprsessasinvaisiesng fop p@%@mpm aepy Hesed P H\@ramtlthﬁ"se t he
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3-(3-4d 7- ({ (2R) - 2- hydr oxy- 244- hydr oxy- 3- hydr oxynet hyl ) phenyl ]
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2( 1H) - qui ARANtIBGUS- ly‘tlgaﬂahym anofher exppdiment, the present invention provides a
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In one embodiment, the present invention provides a method of treating chronic
spontaneous urticaria, which method comprises administering to a patient in need
thereof a therapeutically effective amount of a compound of formula (I) or a
35 pharmaceutically acceptable salt thereof. In another embodiment, the present
invention provides a method of treating chronic spontaneous urticaria, which method
comprises administering to a patient in need thereof a therapeutically effective
amount of a compound of which is 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-
3-fluoro-3-piperidinyllmethyl}-1,6-naphthyridin-5-amine  or a  pharmaceutically
40  acceptable salt thereof.

In one embodiment, the present invention provides the use of a compound of formula

(I) or a pharmaceutically acceptable salt thereof for the manufacture of a medicament
for the treatment of chronic spontaneous urticaria. In another embodiment, the
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hydr oxynapht hoi ¢ (for exanple 1- or 3-hydroxy-2-naphthoic), cinnamc,
substituted 15 cinnamc, triphenylacetic, sulpham c, sul phanilic,

napht hal emneaeriyi3teyl benzoi c, 4-net hoxybenzoic, 2- or 4-rgamryhoncsos C,

4-chl orobenzoi ¢ and 4-phenyl benzoi ¢ acid. Exanples of corticosteroids may
i ncl ude those described in WO02/088167, 20 W02/ 100879, W02/ 12265,

WD02/ 12268/eSpui0BYaion PLovidssiibe 058 45 2, CONIBBNG PABYIS Il -(hJodmeiyioy)-

Anti - i nf | aAvgtarol4-gHN-{[(SyBefuoidls-phreeidwellrhetk pipwis-naphthyeidiars-amRepsresent at i ve

exanpl es bﬁ‘é}h’ré‘é@utfdaw ’a %‘B?e é%ﬂﬂﬁér‘é@%?tr{e%gnuﬁ&@re% ARALEBIMéntIGThd 21) |
fluticasope fur ﬁ%m) see atent 7,101, 866), becl onet hasone

17-propio g?tmeg gggﬁ'gari 21-di propi onate ester, dexanethasone
or an ®ster thereof, nonetasone or an ester thereof (e.g. nonetasone
furoate), Ircomd embndidﬂent bbel psesentimyeritionrpredtiesie, comgolyd op farchuias () oma,

predni sol gRgmadesriam) Baepidicadsh thereof, for use in the treatment of an inflammatory
6a, 9a-dif 85&9 \&ﬁ&ﬁ’mmﬂ%?é%eﬂ@a met hyI 3-oxo0-17a-(2, 2 , 3, 3-

30tetrane ycyc opr opyl carbonyl ) oxy- androsta- 1, 4- di ene- 1713- car bot hi oi caci d
S- cyanonethyl ester. Further exanples of anti-inflamuatory corticosteroids
are d&kcrirbedei ampodiMe0B8the7 preapol iMeoBard, pravidy B2 268hod A3 2irdtipe6an
W05/ 0054 bflamWetsr| Q245 whidB0 R dMatod Semndhidh 0eétAd® 688 prises administering

5@52?&8&893’@%3%%@ %@%@% gl o LSRRt corioe

VW002/ 02568 %@ff‘i@f ac ereQp03/ 086294, W04/ 026248,
W03/ 061651, W03/ 08277, WO06/ 000401, W06/ 000398,
15 In one embodiment, the present invention provides the use of a compound of formula

() or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for the treatment of an inflammatory disease which involves B cells.

Compounds of the present invention are potentially of use in treating diseases
20 resulting from inappropriate mast cell activation, for instance allergic and
inflammatory diseases.

In one embodiment, the present invention provides a compound of formula (l) or a
pharmaceutically acceptable salt thereof, for use in the treatment of a disease

25 associated with inappropriate mast and/or basophil cell activation, including those
diseases with skin manifestations.

In one embodiment, the present invention provides a method of treating a disease
associated with inappropriate mast and/or basophil cell activation which comprises

30 administering to a patient in need thereof an effective amount of a compound of
formula (1), or a pharmaceutically acceptable salt thereof. In another embodiment, the
present invention provides a method of treating a disease associated with
inappropriate mast and/or basophil cell activation including those diseases with skin
manifestations, which comprises administering to a patient in need thereof an

35 effective amount of a compound of formula (l), or a pharmaceutically acceptable salt
thereof.

In one embodiment, the present invention provides the use of a compound of formula
() or a pharmaceutically acceptable salt thereof, for the manufacture of a

40  medicament for the treatment of a disease associated with inappropriate mast and/or
basophil cell activation.

In one embodiment, the present invention provides a compound of formula (1) or a
pharmaceutically acceptable salt thereof, for use in the treatment of an inflammatory
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W06/ 015870, W06/ 108699, WO07/000334 and WO07/054294. Exanpl es of
anti-inflanmmatory agents include non-steroidal anti-inflamatory drugs
(NSAI D s)woBramghes of NSAI D s include sodi um cronogl ycaCe/EPa@dosseoor |
sodium 5 phosphodi esterase (PDE) inhibitors (for exanple, theophylline,
PDE4 inhibitors or m xed PDE3/PDE4 inhibitors), |eukotriene antagonists,
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known1®ms therenfi | ast) and its salts, esters, pro-drugs or physical formns
(e.g. see U S. patent 5,552,438). Ocher corrpounds i ncl ude AWD-12-281 from

El bi f N. . et 15t h d Ch t 6-10,
coi nbur g o5 el stetehs e, e o 45 6 ot
9- benzyl atefi feharerreicaleagrshiakie sl thereols ios the mepwiRgtureni8418 fr om
Chi r osci enedicamenSohthei tregirRbrdeg b irdlabemztogickeape ped/BDErgio disbideofor
i dentpd i edxAaplO] chtS ot R3dSfhbnad disthbé (BUPBY ddait Fish#story d@stherzodi oxol e

derivati ve, g5 ﬁég&ﬁ%?%dﬁﬁ%""&@%%g’th% e t.féeﬁzoqgs EisfholganEyote Feicko

V-11294A ng Eur Resp
Soc ( Sept rP@C gs. C@H@@é’) '31@%’3?3@9@%9”‘1?’”‘@89%@3““%83””9%@”' 393);
rof l um | asmta(lm lumfse aenoamhite 18RYS torgittions)incutingperpigeszantbone (e. g. see

WD99/ 4750pg¢mptigsn Bmgst&ytdﬁganfun@ar@@wsl ne,
(-)-pR4aR*, 10bS*) - 9- et hoxy- 1, 2, 3, 4, 4a, 10b- hexahydr o- 8- et hoxy- 2-

met hypdHenrobed bﬂqbé&lmhtthybr@eﬂr @vyﬂﬂonl\ﬂ;rblmdes sQRRYih®enIgmude(nbi gh is a
m xed 35,FRE3E %u& Q&!e &%’P Htrﬁ’é ﬁB&h%ﬂhé% Pm‘fl%h%'fb%? on by

Byk- Gul de now ne un
Al i ral | - BERRSSVAP théwo ‘5‘@7’ %%@em %? 'éﬁati'(g‘ or T- 440 ( Tanabe Sei yaku;

Fuji, K etal. J Pharmacol Exp Ther, 1998, 284(1): 162), and T2585.
40Fur t her Irc @fipoum@sdialedt, dinec basent iurn/ehh@n ublidehed mah®r rut irgatiag pat ent

appl i g@t ﬁ’l'ﬂam%r%%‘flsgg& Wﬁcﬂmogeg%paplpkﬂ}latevmgét/ LnERAALAWMEG FEPee Ltd)

and W04/ %grﬁgrgs%s( admlnlsterlng % a pgtlent in need thereof an effective amount of a

compound of formula (I) or a pharmaceutically acceptable salt thereof. In another
embodiment, the present invention provides a method of treating an inflammatory
disease which involves inappropriate mast cell activation which method comprises

35 administering to a patient in need thereof an effective amount of a compound of
formula (1) or a pharmaceutically acceptable salt thereof.

In one embodiment, the present invention provides the use of a compound of formula
() or a pharmaceutically acceptable salt thereof, for the manufacture of a

40 medicament for the treatment of an inflammatory disease which involves
inappropriate mast cell activation.
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Exanpl es of anticholinergic agents are those conpounds that act as

ant agoni sts at the nuscarinic receptors, in particular those conpounds
whi ch ar ewanbagom7sts of the ML or M3 receptors, dual amCageréizsccod t he
ML/ M3 or M2/ M3, receptors or pan-antagonists of the ML/ M/ M receptors.
Exenpl ary conpounds for admnistration via 5 inhalation include
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and ti ot r gRhiRt hith ifORER irppAsribREmAQBI d&tivafide 136310-93-5, sol d under
the nane Spiriva). Also of interest are revatropate (for exanple as the
hydr obr om de, CAS 262586-79-8) and LAS-34273 which is disclosed i
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Lol ter odi {1 géﬁ@, Ao bR BRI F e IRt 0SS )

old
under t hePiesRE! IBKRNUGN)Provides %r‘n““ﬂﬁ? ¢ Poiediiegny &l er% d['?ﬂé Frieinvoves  cas
260951%9- dappobdatemoizst celheactivatien 8pieb moeteed pomprmpuadmlroﬁleomg thea pa@ik®t 10405-
02- 4) a?dlnSQieefjeﬂ&#edT é%@ﬁ&ﬁ@é78m%ﬁntlldof0éd%ﬁfﬁd%?cﬁ agmmaf qn ;Ohe%l .
succi nat e under e nane Vesicare er
ant.cho||R@%§?%5§§é ﬁgﬁﬂﬁgmgﬁﬁggﬁnds whi ch are di sclosed in US patent
20appl i cation 60/487981 i ncluding, for exanple:
( 3- endo) - B ¢1® embedipenththersfesant swgntjongorgvidesribepe-o8 ageawoamd effemafld. 2. 1] oct
ane bt®m de;or a pharmaceutically acceptable salt thereof, for the manufacture of a
f)?orenng()) Rrebiamerl RIGRY tRihre1dr- & SnddbivedidbrdaBnAgRNh ANy RbGbrdpratd] oct ane
( 3- endo) - ?a?tzceﬂ ac?%%]i'é)ﬂyl et henyl) - 8, 8-di net hyl- 8- azoni abi cycl o 3. 2. 1] oct ane4
- 25met hyl benzenesul f onat e;
( 3- endo) - BjsBasksreinhy fiatBdidgipale nyhdittons?2 thougkin Yo dich emdldte 8- taz @yk aincloyie| o 3. 2. 1

] oct apxe bin@ginffitorfhd allergic disorders |nvoIV|ng mast cell actlvatlon such as chronic

(3-endo)

azoni abi cgt()ﬁq u?g Lﬁ%n r(;fd ge%gQL&Q%D ga(?% }é é%}#&}’&g%{é %lnﬁeorm? 8ARDS)ht S

i ncl ude c%‘??‘;%%ﬁﬁ@”\ﬁhi”&ﬁ%Y%%'“%c¢r89'éa disgasss bpeiichie: %WWCEY;{P% @HOW/%11009

i ncl udi ngsclérodemyeagptamic and acute urticaria, including chronic spontaneous urticaria and

(endo) - 3- ¢cantamt BedY pysiealli urtitdrRBh ederdalitis; ehiltydy, - fhiditig]i FRistycktoSisaapai abi cycl
0L3: 2291 cab gl e, .
353- (%endo -8-nmet hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl) -2, 2-di phenyl - propi oni tri
|l e; (endo)-8-nmethyl-3-(2,2,2-triphenyl-ethyl)-8-aza- bi cycl o[ 3. 2. 1] oct ane,
3- (( endo) Cempeundd ofstf@zrarew&yevem[tlgn may alse-B ysed M, corgbipafianyWithp o8)sir onami de;
3- ((endo) cl@sswst dfytheBpaatic- Syerys;fof Sxatngdlé eetecfédyfkdm 2nB-ithiaptredtyty- 40ed, oni ¢

aci d; nticholinergic ag nts (partlcularly an M2/M3 receptor antagonist
((:'?ggce)%glm g%eaéreceptgl‘ agonlgts amum%cp\ye )agerits sclijlc as %ntlblot%zs gr' gntlwrépé(:?O[ 3.2.1]o

(endo) - 3- @'Ztlftt%ﬁ%mtﬁ‘% 2-di phenyl - et hyl )-8, 8-di met hyl- 8- azoni a-bi cycl o[ 3.2.1]0
ctane brom de;

3-((endo) Trﬁaﬁ‘&ﬁ&yemgocﬁ%entb'c%h%b%o% éF tla]aq%s@myﬁv)ena@r?nm PAISEN k- REARARN- 1- Ol ;
N- benzyl §or{16|ﬁgtgoon) W§n p¥:I|as§esa5fathgrla%¥&tkcoégen%s \Jv]w%ﬁtare)’ kxg\)/n ?rf %edér%‘?”y' prop

i onam de;
(endo§5 3- {rgat@@r%wﬂmur@ @SQﬁsﬁﬁefﬁyl'”séﬂﬂ‘f?I%'Se@sg W%Pﬁyﬁ\ftlg hﬁ%ﬁ‘i‘(‘ad’b'gﬁycl o[ 3.2

. 1] oct aneinclidingegyclosporine, methotrexate, sulphasalazine, prednisone, leflunomide, and

1- bi]nzyl Smaroﬁomamwro%hle&iqhmb Sl hbghematstitidalldgeats-sich &b hdmdnie®henyl - pr
0
SEyet hyl - g%g zj‘le b%dles(} tfs) for exarBrIe melui a9 fnﬂ NF alghagf}ocﬁer%sal ghenyl or

opy! Fur ea3s re breI an mlra an d¥p|etl g therap es such as rituxima
N 3- (‘&(endgﬁailsnlﬂm@b])alnd@nh-ﬁéysbh@lyﬁﬁl@[@s@.eﬂpmab 3-y1) -2, 2-di phenyl - pr opyl Facet
am de;

N[ 3- ((ende)s BRIV huS pRAATR! §%6hBIndtidn LdMBlisig ¥ Ebmpodnd bPfdRRYL-(BToPPY! Fbenz

gm((indo)aspmrm%\yﬁutg%aa%ﬁek?e'ﬁo[sg't AnsiegL (052 4% G ohi BYReASTy1 - pr opi

oni tri | e; therapeutically active agents, for example selected ? m an anti-inflammatory agent

(endo) - 3- (2-cyano- 2, 2-di -t hi ophen-2-yl -et hyl )-8, 8-di net hyl - 8-azoni a-
10bicyc|o[3.2.1]octane i odi de;
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N-[ 3-((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct- 3-y1) -2, 2-di phenyl - propyl] -
benzenesul f onam de;

[ 3- ((endoyoenmsigrii- 8- aza- bi cycl o 3. 2. 1] oct - 3-y1) - 2, 2- dipphargé1ps@py| Fur ea;
N-[ 3-((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-y1) -2, 2-di phenyl - propyl] -
15met hanesul f onam de; and S

( endo) - 3- pchpagip sreigggtepiq priam ASAP - areantiphelnerdia@oae] adiagjanoresegtadi met hyl -
8- azoni aabordstchopitidfetfivecigene sicroms de anfltiotidh@rarcamtiyoainds antitistadhirie,

g?gigldg% 3§ du?eaigstrheaﬁwr% gntdihehmaﬁé)@?urb Zndl 2 Widpham Socii€hi RehY Suéh @goni a-

(endo) 3 %’“8%/3%%”?”90'85‘% ;?Pd'S? KPP)g Bacel; SRAIHDS- 820K WP ULRYS[ 3. 2. 17 0

ct ane § odM@gs. One embodiment of the invention encompasses ‘combinations comprising a
(endo) - 3 Q@mpqmuimfiorﬁmlh herey phatmageéytic8lyBaatepbleyshit8hereoitbgetbercyith @ 3. 2. 1] o
ct ane 25bpogdrRéreceptor agonist, and/or an antlchollneréglc and/or a PDE-4 inhibitor, and/or

(endo) - 3- S@ §r?tﬁs§£ﬁ%% Zatndl BNeRbs St ekiyidy S5 AL L MYds SragOtharp! §ye! ol 3. 2

. 1] oct ane |
(endo) 3- ?@DE@/&}%%O@' @ehi ophen- 2-yl - et hyl ) - 8, 8- di met hy1- 8- azoni abi cycl of
3. 2. 1]®ct ane i odide; and
30( endo) - ©n{a%naaodmﬁm@v&rean&e(nhont@aa&hpmwa@mwnhﬁm daprismarynkel or&ws- di net hy
| - 8- azonbﬁep{h%}’a?eﬁ @a&enjts] octane brom de. In one enbodi ment the invention
provi des a conbi nation conprising a conpound of fornula (1), or a
pharmaceutically acceptable salt thereof, together with an HL 35
ant agoni stt. withkenrglees tofa persgnt sidedi ist hej a1t thrte Where meDtoPriatei the oger
et hapyr i therepeutie Bigesdiira@) may banske irathexXormasft saits Zot exangi@badikakmetal
azel asting, arﬂfﬁ"e‘ s‘é"F’t§to'r 213 ac@rmnllaﬁ%rt@rﬂrrb%drﬁﬁ'é 'orr'aé'e@?ers |f8r"8%‘?r§dlé |oWe'Fe

flet
by ohep: ARTeTOsor ool Tor StTPR b RRes 1S sl we RERAT anlor.
di net hi ndé‘ﬁé'“tYe@ag/tof n@lys@g| rPQ@EQCF%'St"‘eSf | €4Ghr @8 ﬁ@Ub'FtéxdfeWQdf[h%apeuﬂe
hydr oxy2| mgredieatt.otl Wiirhe tlearaslsalithret, where cappbarsinienahe thezageasit ingeedients

NMequi @z Ry bEIRBE R biticaMPRRE &skd.ne, neclizine, norastem zol e, ol opatadine,
pi cumast, pyrilamne, pronethazine, terfenadine, tripel ennam ne,

tenelastl e, tri raziine and triprolidin rl et|r| ine,

| evecat | 1 FEamREl TP ERALREORASHEE BBt NS Saeitlol (B BETG: | (1

i nvent i onrgeeonatalersa ainglendriantiomensuwbrgsr the iRignantiomepo s@dutamof @viien mayl ), or a
phar n’B.CGU'bé %%bé’mél@“{ﬂht ahéie enahfiorhdrediRRias th@@@ér’i’b@mﬁuo?ﬂei)hfo?rﬂoﬂé?ol JRhiggoni st

(and/ i a n xanpl e,
 hose” Conlindt 4140 e 1 B0BoaP ol Bel?. A o2 hs B BipiefiefEr

hi st am ne BEERYr  RNCRIBInI SO c RlaRRFOl HaTURETA1n CleBPYIPIPht PGP h t he
corrpoundsflerbutemf oepvofierol( bapmboteral, priacatecbutarioutbling aod egaltabiheresél tort her eof ,
i ncl ude a@i‘(éﬁﬂ@éltﬁé sinaRad @Ithydmrzsﬂapﬂtm@abbomjlafeh@amf sgaRMON , thé or

exanpl e, é?ﬂ@ 2’1%%8 Lb’f‘qr%e%a%%'cg% !taﬂno]ad?' é“ﬂ%ﬁéﬁ‘ateeéal%f forrotefd?d-1n G

6: 395¢-3
gorrpr?gi ng a conp )th% g’f Qcﬂ% b%%[‘ era«]ee I%ngagfmcgd -ad?ﬁq%?é?%@@gy[ ggl e

sal t theremnmt@g‘et Iaéammexttprapqmdswﬁm@"pwda eﬁedlvarhrolhtélodéaﬂ@odommutthere is
provi ded, 12h6@RMr algeen conprising a conpound of fornula (1) or a
pharmaceutical |y acceptable salt thereof together with an NSAID. In another
enbodi nent there is provided, a conbination conprising a conpound of

forml a ( bt asARAKIRGAL! | Sthiste FGERE Ablogo SBLdorbOF! FO gesgber i th 15

an antlchollne n anot ere I'S provi a conbi nati on

conpr 3&i nYVROZ% QndWQOZYQYﬁﬁﬁfBa W9036}24é3%hd4\/@@§@l]25%%l IWOQQ/@%Z%I e salt
t her eof t WWGSKBI hweD (j437228d7 e nvCBa)37007,a 00008037773, anwDb41037ndspdi nent

there Is WOUAORFe2WERIRI0AEE WOBAURISELANDMRAIRANR Of formla (1) or a
phar maceutical [y acceptable salt thereof together with an antiinfective. In

anot her enbodi ment there is 20 provided, a conbination conprising a
conpound &karhplesof B- eraan@ecea)tqiﬁmgomtsenmludml | y acceptable salt thereof

toget frgr W(a@[eqnzﬁpwh%ﬁ;&gmmyd#o&y@r(ﬂycmﬁkyrﬁahﬁbh@ﬁyu}etm@md )S provided, a
conbi nat i RAHQ SNE o HQ d% formila ( phar maceutical ly
accept abl e Q/(glc}n%% 2 r%te &Fﬁ W'th a di sease nodi fying anti-rheumatic
drug. In a@ulrHER)- 8%6%}?%&6 WH@X&%MWMWH@B phgnb B RaRTToN heBWr i si ng

25a conpooxyd podpyf)deneérees(ifignaorides phar maceutical |y acceptabl e salt thereof
together with a bi opharnmaceuti cal agent.
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A compound of the present invention will normally, but not necessarily, be
formul ated i nto pharnaceutical conpositions prior to admnistration to a
pati ent. Wocondismghy, in 30 one enbodi ment the inventi eaTIER2@il0e@d@d t o
phar maceutical conpositions conprising a conpound of fornmula (1), or a
pharmaceutically acceptable salt thereof, and one or nore pharnmaceutically
accept abl 8-{E0i2plEA-K2, ¢-dichlosatearylkemddethent heme) iamvraltiriydroeetiviect ed to a
phar naceu’(hydaixymeﬂwt)%bn@n conpri sing

741- (1, 1- g )@![k@wbet a&mﬁmnﬁ@ehwm{dm&y%a ih8ior-Ryddo el di ny! ] met
hyl1-1, 6- gh) e ne or a phar maceutical 'y "accept abl € 'sal t
thereof afid one y ar maceuti ca accept abl e excipients. The
pharnﬁéeuNr[gélydE%WﬁbBW ﬁgdr@w%wﬁ%‘%@rwrw ¥-be prepared and packaged

i n bul k f phenylieyjammadptesl/gethyihnedd]eibyliiphengifonmemidé; a conpound of the

i nvent i ONNCED-[PE3-pHEhyE A I Rd§BheihabiifiphehyRhyh®- ﬁ}m?m@ﬁé {®Rjdroguch as with
powder s 05 qﬂ%%hnéﬂé?lé%ﬂ\éé%ﬂeyan& he pharnaceutical conpositions of the

i nvention kKaged in unit dosage form wherein each
physi cal | 7 o e Ly SaRe ] S e compound
of t h&0 i nhehoxyethylFRdygdioxyrthlequndliosd-onnposi ti ons of the invention may al so
be prepared and packaged in a sub-unit dosage formwherein two or nore

sub-uni t_qnsage. faldrecdHaVh élhﬁaz{;&é dosAgerAr s hineRaLed 5N unit

dosage for r osifions O e |nven ion_typically
Contain 1 PEHmagEUIEsD) ForepladScrat SHECK HoRosIBLIRF. ob OBy ity
dependi nghwtoxymaphthpigr €orogxammide floomdkmdray-2-sanhihaield cinnamic, sHbstituted

phar me& eutinaahice otriphemyiacetis, asulghaenic, n\saiphinific, Teapbiptieasadrylic, f betdow,
conpri se Q%tﬁ’éxyﬁ@ﬁﬁ)u@d@' bi AnRk &g%&%&e%érﬁ@obé{nz%% LM& &ﬁrﬁ@?ﬂﬂ%ﬂ%ig% used
her ei n, 8 ar maceutical [y accept abl e exciprent” nmeans arrmaceutically
10accept aBt'® materi al, conposition or vehicle involved in giving form or
consi stency to the phar maceuti cal conposition. Each excipient nust be
conpat i bl Examplest be aitivesteroids edagninsludé those pHesanibee uini EO0Z/OAPTA, t 1 on
when gemiymdehosyych W@@im?%tﬁr apioRMme28bi Chvaesbes4s1bsgobsabbys educe

t he effl C 069672%3 8§ 59 86@ 28800t he i nvention when adm nistered to a
patient an vvoul resul in pharmaceuti cally 15unaccept abl e conpositions
are avoi ded. In addition, each excipient nust of course be of sufficiently
hi gh puri Agti-inflameradey cpﬂiCpﬁarqirteo@atwaﬂmnbwna@tft.anab?@resemqﬂ@s exaroplss of t he
present i mmﬂtalfmmmrmapuagata (@cgmz@urlgls Hatdr@r4sds1 A1) flutRbséhe furoate

phar%%% %a' do GREPLARLR SRhin S0 CeonhbuiiBnpnarmeRkhEal Lier,

accept abl ex J I ca rovi

oo D Priamaheee 07 S ApeRe: g seﬁaa%éq?)%ﬁonsnw By ERe JBSepea s out e
of admi ni morrwtt%@ne Ror aex @stsre thetegfage o ommmétardngddutcatse eldapanide.for: (1)
oral adm bigdsbaidepiunisolizfe, asethpbpridaisoloaps premisobap) elegampthbsne taneches,

povvders . ALt enul si ons, sachets, and
Cache Eegwélﬁﬂuo%Wﬁ?h?dro?}‘%@&PﬁétW% ox%OIM('z 8 ars, 25, 0f ng ment s,

ParTorl iRl be g SR bo R P E s JuRenRE, AR Ol RS,
as aer osoPangmethybl epteronskUTthe] @iampiesahl anjdnflameetosy i RicosigEddagreol ut i ons
or spraysdesunitied 5)inparedi208d16adMMOSEMA087, BADDR/ 12265t eM/O82/3R26H, i ons,
suspensi OnF05h4B9 VWIRI0B/ (0B 57, 49008/ 48d SHYy \Wad6/0F9bdo.W | | be appreci at ed
that dosage forns adapted for oral adm nistration are conmonly used for
treatl ng aut oi mune di sease including rheumatoid arthritis and systemc

| upus32r yhRBRreidalcomPeHBET having ellegrgriceltegenismyiRah®reRossestl selReFbHY ¢

spont aneoirs tartsrepaession Dusrayyensastivegiondand éuktf may tlpiuseful alrbombitatiati on to

the skin &reeapg/omawh@@eeodéaéd i @R FANwaHgOplllstisHed rﬂsatelnt |a§) nd@ﬁ@rﬁs agis and

Chr onl C a %Ut e \Nbb géé?i 35 q @4}6@5 b }66 70nd| tl ons
et o g e P e e om o

dosag# f oROH8E8d f\/(\jQOZ/IQQE%asMVO%IMTﬂ%t r' YQaereeaPe. cdﬁ%aﬂoﬁfﬂ&‘bd for
treati ng Wo®@e248hi Wo0FP061651, WO03/08277, WO06/000401, WO06/000398,

WQO06/015870, WO06/108699, WO07/000334 and WO07/054294.
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40Sui t abl e pharmaceutically acceptabl e excipients will vary dependi ng upon
the particul ar dosage form chosen. In addition, suitable pharmaceutically
accept ablwoertipuemt s may be chosen for a particul ar fuRcTiEpro1ioateos hey may
serve in the conposition. For exanple, certain pharnmaceutically acceptable
exci pients may be chosen for their ability to facilitate the production of
uni f or m dbxameles 6f asti-inflammatery seaniveibeuds sanisipreigalegntiapilammxionpfedss may be
chosen fofN$ABIg). ability to facilitate the production of stable dosage
forms. Certain pharnaceutically acceptabl e excipients may be chosen for
their ability to faci te the carrying or tra orti ound of
the. pr eseRto AT R o SAIBE” JBREAF < oRriuf” . SorieBEaR e pitrell 058 B han, “or
porti oh 58RosPhedigeigiaset &P debifors (iparexaplepdheqrbilling. FHE4 Herh tored¥ t ai n
phar maceutnibedl PPESGIePA abhibit@xi lpulesitisnenaptdgenistso siehibitas 01h®uko’aubné| ty to

enhance p@dtl@éﬁis ceslekanpre. @Htél@@sﬂ piN@TST&ﬁﬁiHﬂér§a|t}y)bta%§C%H&I aBlagta8XCi pi ent s
i ncl ude tﬂ‘ﬁ |t8 l B%a@m{eg;ﬂﬁ%n%gaﬁ%@a?'n'dea%reﬁ% r(}% e%gattoiag(gr{ 4t£ 8F §nta§6r{?§{§r S

d|5|ntegran

agents, w9 ﬁ’& BRI s2@ s%ﬂqy‘éﬁtﬁ s, Cy%'@ol%ﬁoé"s%d%eﬁd ’H@ ea@@ﬁ'f“g ine
ermul s18 i eastagenigies subr a5 af¢@RaLantag3>n5@e¢rt ighibftdraval ueytakinek s ymghesise or <5;
col ouri ngligg@Hériase amhioiads NARIROES (inGUUBE t @S oxigd edyattatg iABIBRGS ., is

pl asti ci ZElre%raEf SERShiy amgi@g@gg BRHISs &“Nc?euﬁﬁgg RCRBEr ¥RLL Ve,
B

Sporbet ot URHRSHY g, VAT et

rt| S vv| I I
serve nor BYBR&D. Grramplesof C&R%h@blﬁﬁl@é#d@éh%ﬁet(éﬁ?qlrmeﬁwﬂ\fi?é%@ﬁs depend| ng
on hovs much of the excipient is present in the fornulation and what ot her

i ngr edi e”E§an’=}b|€s pr SﬁeﬂiDEc{‘ tuhﬁubft&r%”“'urﬁ:‘ido%” AL s-a(3-& nBRRGaSS the
know edge_a

Tt t bl 1 | e t [
o rea e enyhaicheRarP Lcatt B o ?%'JQSL”r%pCFSni%e‘*% SRoBp; ‘fguie n
the i nvenFyfdﬁprowﬂf“afBQKH@H'UOEqmt%OWPBGFa/ JRYRenExant! -gnes 80§ cas 4 Svanodr
avai | abl e(3-cyddpeosknéthexy/- Mﬁlusmmeﬂmxgbhdeyﬁcyal%xaﬂn&mﬂao%m i otsad Icyarwccept abl e

exci pp@nt [ clp¥nt ?@xyaaﬁfnlékhdx Dot B&icloRExariel 1-88bexMB atimsRE khewh by

(Vack Pu ?‘0%%§ By RTR P OSBRGSO

(Mack Publi’shin
Phar macy, cott WIlliams & WI kins), The Handbook of Pharnmaceuti cal
Addi tives (Gower Publishing Limted), and The Handbook of Pharnmaceuti cal

Exci pi ent @tr{ériwmﬁfr&rﬁd@aﬂuwawmqwen Gidm BBRAqHatdeANNagdalt teh BFaigmeeut i cal

Press) Qé‘r & 16"6 ﬁ)orEH? utrérﬂr‘%é%f A ‘? é’eﬁkboﬂaf@r%ﬁcepr ared
o o el e e o e

Phar naceufrp@afhigscieneegnd Bebrirpudpughianbercodioaenine P@E@rlahlbwl ijentdied age
forms suchs @$-10&b(RD-968797) ahy pitaialiey tcPiiger; 5 Berdodiofdle ierfigatpbalisthsedt i cal | y

accept abI B BWB'%&é in W065/18786; 11284 SPHATRY Swh $dkikb MDA bosRoR RGHET Y

h t | bl
D ver 201 "Bty 2P e o SRR AL E AR Kol S Sl @‘%P? Bh8earabl o
exci pi ent §99ﬂ>ﬂ98% He(Ruppk d8): Ahst B2Bntodumiasidefs relgrengamias ] 34195r32cant s,
di si nt egr anas] a 40@tdzownarie g, sédd AN AMDOS) fromveBykebulten; dyerdfantrin (3)per s,

waxes or Qhhes 16y EbleltHdXY"l mdtdaaqtdbngexaﬁ&ows%émo%mage forms for topical
admi ni st r e&hybeng E?Gf gpﬂhgﬁ%ﬂ 68@_ glxﬁg&Lr%%%angamlée %Vﬁl(%r rE Og rﬂf n& ments,

Creans rops nat e
dress$$1gs Eﬁ&’%mﬂt@r which hasy %%paqmr%am%m'&ﬂﬂsd&h e BRGHAgen.

addi t i vespow ridlandi agfyliner ureleareveppperiskey Witiralieldrodssfanent\GMbHH/ ES6St  dr ug
penetrati f8m \AdtHalRB} T1480YFandbe@dNdRRNE§ji, K@t 61 §FFRarm st Exp OMbiek, 8998,

formul ati ain conpati bl e conventional carriers, for exanpl e
cream or g?n1mggﬁggge@%§nd ethanol 5 or leyl alcohol for Iotlons Such

carriers may constitute from about 1%to about 98% by wei ght of the

f or mu4Qat i burtharoeampesinds laye disslpsed Iin theo pyblished éntagmational natant PpPhidsfionei ght  of
t he forrrut/\&bwmmmesqgmxborcsfsuﬁ)on_tdqarwm:t(mvcﬂ%a@m(@lasbrarbmcn wid) | ageneral |y
conprise W(%bﬂ?%g@@r(é &Yled ;}’Ltd O intravenous fluids, i.e., sterile

sol utions sinple ‘chenmi ca s slich as sugars, ami no acids or electrolytes,
whi ch can be easily carried by the circulatory system and assi m | at ed. Such
fluids are typically prepared with water for injection USP. Fluids used
commonly for intravenous (IV) use are disclosed in Rem ngton: The Science
and Practice of Pharmacy, (Lippincott Wllianms & WIkins). The pH of such
IV fluids o7



15may vary, and will typically be from3.5 to 8, as known in the art.
Dosage forns for nasal or inhaled adm nistration may conveniently be

f or mul at ewloastizarosol s, sol utions, drops, gels or dry poau@r201128de0&age
forms for topical admnistration to the nasal cavity (nasal adm nistration)
i ncl ude p,rEessulri scfa]d ﬁgégnsol_ for rrél at iég(;ﬁs and aqgeo,tﬁlqut ftor rrult%tgi O‘Q,tsaaft

adm ni st eF&aMplgs vhen PYIC RIS ATE EPATTROURES &C\ N gnN@EPIBIS A e

non- pr essthel mestaanid reckmipdre,dn fparticolas tlosa dompowridsathicina@r antafonjsas ofi thell ar

hi o pur pae B8 okb dh GBaSAN, mEChaN T MRS otRlis B SRt ey
be. pr ovi GaTEP T CoMBMEMEkTetsRs: ExpR PR kohRBlR e AR A8y ori'er 1
it e v Lo e
adm ni st eueder Berfdswehty, iling éfor exam e sagthef omile -75-

adm ni st r g} hRd tiglr&pilh Q¥dr EEmiple, BisRE Srefidd 08ASIe¥i3A8-931A 8501 BOngrAgE form
my be pr gy ded, A%, 3 MU LAYl A1 SR AE (HELLNREY SO A drbifofhidl spenser
havi ng a di spensing nQozzIle or dispens|yng orifice f ough I Ch a metered
dose of t FéSt487°851 8r§?mn5t%%3f‘%7ﬁw@ﬁarﬁ%€t§0k%%'rtW Oéb(g‘\%at%mp&"ya

user - #ppl cedpdundse foro erapuagministration simclofiet pgrefzaping di&Eengd@f97-Guéh fl uid
di spenser gafeRadye(CASH $3099rmmi de A 1 B0RLETSETof Bhd hydlroifoinideriof] tieer ed
ggaﬁznﬂ JEndrhe! thabh n%tjbggm @}\gs 885£9080'580 %ﬁ%rrqh(?ﬁ@ﬂﬁeaﬁh%y‘d gn
configure r&glﬂ%l @2@% @% Rl cﬁtﬁ@dﬁg’s@?ﬁ %@%%élﬁ’é&%‘% 4%55% fspensi ng
of the fl thedtafteatenscdd Lnderi the damseeDatig!al otikaniung yfor lenample, eahthgi bremide. t he

f1 ui d18li spassEe09659d], sblleungienthiealanieypeastiesasr) biesspiund chiblides(CAS ¢0405A

W2005/ 044334 Akd sdiendtirs RS 84241853701 NP USAD 94 0M7is08B-D QUSRS s@cc;Ha% gisdi schar ge

device haying a Ssj on, pu mounted 40 on a container for containing
a fluid f%’?cﬁ‘ﬁ] A ?@Inn%’f’%{]é} ﬁ?&gﬂ%ﬂhea%an&? 9?%’3@? ‘one finger-operable side

| ever which is novable inwardly with respect to the housing to camthe
cont ai ner Otheneemtithyolinargichegdris sichglet congzowsds igchpanepdisdosealnipr @S paterd punp a
et erggl dgsgicafior SR8 AIIRY) FWxafbled punp stem through a nasal nozzle

of the ho . 14 cul fer. id dj. riq) t he general
type illu '%chyéﬁzEﬁéi'ééﬁﬁréengfe%-nglg%b?&'b%%g%gwg@igﬁ&g%éu&())(g%rl% conposi tions,
e.g. for PORHI®d adninistration, can conprise a solution or fine 5
suspensi ofB-efda3e2adiphenyiaithertyBric® dimetlylBFeronabieutiplB. 1 lpctase brsnzitké;e  aqueous
Or - Non- aqEekdo)BAR\EApheriRstitsOI)-J BaimitajHsc®n kBIRyOIS[3H. B8€ahed i n single or

mul tif@senﬁﬂﬁﬁﬁe‘n%&%alf&a?é'e” le formin a seal ed container, which can take
the form riridge qr refill for. use wth _an atom si evi ce or
nhal o WreRETRS-Gme 2 ofanid-eohien el e bR, NareiEnel ng
devi ce subtemide;@ndi ngl e dose nasal inhaler or an aerosol 10di spenser fitted
W th a netBendug-s@tveti{yret2padndase-gyrbialgathehliash is intended for disposal
once the Sﬂﬂﬁﬁiﬂég@loﬁ.ﬂf&ta@%%%ﬂ%f have been exhausted. \Were the dosage
formgconprises an aerosol dispenser, it preferably contains a suitable
propettant under pressure such as conpressed air, carbon dioxide or an 15
or gani ¢ pFupeeraatehainergicaagenthipgluge |caBwerRIHWhich ArTyliscigsed Wbe Aatent

pr opel | anapgplicaidrue®s 11,009 Incydih B f@-exapiplsf | uor opr opane and

1,1, 1, 2- t edrdf-Buaned Hge2-diline pRER-2SRkthN @ BinidihyiB-LBRiaal SO take the form

of a pu.”pb%%ﬁﬁ?%ﬁod Qéaiol’d%Ssurl sed ‘aerosol nay contain a solution or a
suspensi on ne'acti ve caipo mgey require the incorporation of

pound. Thi s , ,
addi t $dnaP-(Erepht-amthy-8-aga-Ricyclobl- ¢dIpck S aheh HAIPEER Y -RERRNEIS% 0 | nprove 20
t he di spetesidop8-ohedn\dSt@rd, 3trippsnydrethyhcdrazrebieydlef3&f 1]sciamensi on f or mul ati ons.
Sol ution BQrdidbps-nitsy - BBLzadliG§elolBaY|dce3yne, 2dphbh@préfiormigs)l vent s such as

ethanol . Gl iafo £l PBLa DA cloPY 8 1 BN A 311902 BEL AR ARGA &g L © 1 mprove, for
exanpl e, tg ﬁlt nd/ o {g‘{é?'e n%l?g?)% ﬁ)e @gﬁél (§ SS
char et erf;adpi-g?g-amﬂ%%i‘mﬁaw-%mm%m irvidigearl high el gnHoganor

phar n#teutodislgl conpositions suitable and/or adapted for inhaled

admi ni st r ggridop3-(2-tyaro-ppefipieh@cthnpg, stdiaethied-aasealbicgadb[3C01patahd i on is a
dry powdef k@l abl e conposition. Such a conposition can conprise a powder

base such 1Ct 0S | ucgse | pse nitol or starch, the conpound
o f or mil ai%nﬂg}sé-”ﬁ?*m-%aza%'Cyﬁb?'[%ﬁ-ﬁﬁqgiauf%a\p?ﬁ§n>a-@5%oﬁpa P sal 1t her pof
( pr ef er abMNypangylpar{eneq)S-rapthul-3-agrrbisyc!eldra loet-3yyl)-2 7-¢iphanyhprosignamids) , and
optionally a performance nodifier such as L-1eucine or another am no acid,
cel | obi ose octaacetate and/or netals salts of stearic acid such as
magnesi um or cal ci um stearate. Prefergﬁly, the dry powder inhal able
conposition conprises a dry powder bl &nd of |actose and the conmpound of
formula (1) or a 35 pharmaceutically acceptable salt thereof. The | actose
is preferably | actose hydrate e.g. | actose nonohydrate and/or is preferably

- o, . o o o ey -~ . r o o o - o o -



5 mcrons in dianeter. For exanple, without limtation, a suitable

i nhal ati on-grade | actose is E9334 | actose (10% fines) (Borculo Donmo

| ngr edi erwe,20Hzan3zEpl ei n 25, 8017 JD Zwol | e, Net her| andspCT@rpré1onadedy, in
particular for dry powder inhalable conpositions, a pharmaceutical 10
conposition for inhaled adm nistration can be i ncorporated into a plurality

of seal ed(angeE3donempreYL2.2dinpenysind-&8imethe-Gpzonibligrold @niledprs on)

nount ed | oagiet udinally in a strip or ribbon inside a suitable inhalation

devi ce. Thaehoy1isAbNRinab S mihHoablotbi YoiRESH RRSHAN 2 apRoARERAand the dose

of e.g. thle dry powder corrp05|t|on can adm n| stered by inhal’ation via
the devicé€uch as the DI SKUSé devi ce, 15 d axoSm t hKl i ne.
The DIBKUSEHY!-Briri(eadelotmedi- @Zﬁé)lqyélp[?e&é}?ﬁl %‘ya'@s%ﬂ'PB@B/"PFPp@UEBZ’AZ134 A,

and i n subH34(ctev)-8-endityHSemstbicyck[T Drii-Bgr)-Z, Ddiphbeyphanyiteceiamidea |

clorrpo|5| t' RO 31( (BB eletethRBAZLLINE clofdd 3l dteB-yPr2 E@rbhéhﬁ%'i&pyﬂftféﬁ%rﬂﬂab%’ being a
pluralitys, ), i strip or
ri bbon) i s?{f ?Sﬁé ﬁ%brgﬁ%eazﬁc{{‘%loﬁ{ﬁﬁg@ggg {ﬂ%ghgﬁ"zgf? t%) dgﬁgl‘@anot her; the
devi ce colffidPsed2-cyanog 2k iPhen- %ﬂfth')r%Séiﬂn%t Ui ¥ & ation for the said
cont al her bigycleldit Hoetensiodideneans for peeling the nenbers apart at the

openi ng sNgB(@habPs- Aty I-Bhe atitVcRINE N JoceBY | )R-aiphb-préyipruni cat i ng wi t h
the openegdyfRl %éﬂlf\%ﬁéml hrough whi ch a user can inhal e the pharmaceuti cal

conmpositign, in 0 d 1t ai ner A conposition of
Cher o o5 bG5B e AR AR 2 RSB o o8 0 be adapt ec
for dosi n@’[B}ﬁ(qnﬁlQWﬂ@ﬁM'-@rﬁzaa@Cw'Oﬂi?f1b@wae’i)3%ﬂmﬁﬁ®x|1pmpy For dosage forns
for inhal edtracesuliosbmide; and where the conpound or a pharmaceutically

accept abl Ferr%l@Lg {9D- ofuﬂfe'ﬂvllﬁ ({Joheh dﬁ nEHtﬁ‘éﬁﬁ'/F _RAfiné}- dﬂér}yl}p@%ﬁﬁetﬁxyl g-n 30

suspensi o t hat is In aparticle-size-reduced
form Pr e%c}né%ﬁqulﬂgzs ]§(éta?eeé@gg%eform i s obtai ned or obtainable by

m croni sation. The preferable particle size of the size-reduced (e.g.
m cr oni sefyrtaycpowndndsinghde:maceut i cal |y acceptable salt is defined by a

D50 vzd Ue{)é?rfdo 2B.Q2Um Xy 1202- Gbﬂthé@ZWl-@ﬂ@D@ d-HPfeti®XBHEYoRIaAS Measured using

| aser dif Il "be apprecCiated that when the conpounds of
t he presenC%(Bn[vb’(}ni]OCtg’r$e *O%'d\éd m ni stered in conmbination with other

t her apeut (79848t §y%{t9r%81q'ebeaﬂrﬁt?ﬂ'>s% grdipehy-§-peoniatRigy def3-4 He¢tal@nous, oral,
t opi cal oiodidet ranasal route, that the resultant pharnmaceutical conposition

may be ad(@rﬁ&lb?B%Z-@?erfbVZ bhpheaprethL8 8 iméByiThezsHurpieyddls. 20floéthee pr esent
i nvensd ony gonveniently be adm nistered in anounts of, for exarrpl e, |lpg

tﬁezgat .Tgfﬁ"pdrah§(fﬁar SRPVS. prcihepiiy o SSlme Y S -?%f{]r\?%ﬁ%&%%génﬁg age ' on

2011/ 1349iptpReT/ EP2011/ 056600 Bi ol ogi cal test nethods Conpounds of the

i nvent i on(gmaly)-B¢2-cgsioe| 2fddthidpheviid-yletialts, gidinyethyl-Ggamizdance with the

fol | owi ngp,RSS4¥S: 1]§ %ne% RleCamirK enzyne activity 3pl of SYK |ysate diluted
4

16-fo TRI'S 1% B | uroni c F-68)
was a%‘ged{]%”éjsag){?g %—Rﬁ%&@nmm ?ar{f’éﬁ agugcﬂ@ogﬁ%@ﬁ@%@ﬁ ns of conpound
or DVBO varnid-gicydol3e; tlpeiang biomide-Grei ner | ow vol une 384 wel | black plate.
Fol l owi ng 15m n pre-incubation at roomtenperature, the reaction was

initiatedpynd &ﬂb@(ﬂﬁﬁiehi 98 iffendr Rfvm%ﬁlésédn%n%tfoﬁ%ﬁgﬁ’lsi‘ﬁ Qat@d hdi@d Bf Sox
Figm\ﬂdfl nfql §1\Vfa g(grj; C%ﬁqp%cé“%ﬁ@]%bc%r{?%@ s%ﬂl ?nereAT Egg |{hng| )Hiind MyC12
t enpedt upRaget Examples & @@tagPUEFSe@e@He,eWItmL&A'mlﬁayoq A@ﬁthﬁwﬂm 485)
on an Envissloatagliret e areeiebanoKPeakhemIEIefrerazlatddm@cluead:assDeV\ahcrh/aa’mneI\M USA)
at 15m n phghgheRirdmipestetiviing | leddctiagalé, tdfielirzind) @hRARAHaAMe O tlesstiiY, es 1, 2,
3, 4,5, Zych? ine géareggstmjeo’cyﬁ%eﬁ@gln%l%aﬁtﬁﬁo%nﬁng r(ﬁ’(,fscarboethoxonratad|ne,

doxylamine, dimethindene, ebastine, epinastine, efletirizine, fexofenadine,

40 hydroxyzine, ketotifen, loratadine, levocabastine, mizolastine, mequitazine,

mianserin, noberastine, meclizine, norastemizole, olopatadine, picumast, pyrilamine,

promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and triprolidine,

particularly cetirizine, levocetirizine, efletirizine and fexofenadine. In a further

embodiment the invention provides a combination comprising a compound of formula
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20 base) were tested essentially as described above and were each found to
have an average | C50 value in this assay of <1pM The hydrochloric acid

salts of worppoumsewi1of Exanples 1, 2, 3, 4 and 6 were te®CEEkPeGI3OMo@l | y as
descri bed above and were each found to have an average IC50 value in this
assay of <1pM 25The conpounds of Exanples 1, 2, 3, 4, 5, 7, 8, 9A 9B, 10,
11A and 14B a3 phaengqesticaly asrentable &aéts&hé@oa‘ast@gﬁhferamtp as Haeantaganist above
and wer e @mdlorfiowsnse tagohiaty.eErmplsenl s pdifagéhistalingude) fohegarasisathoeé 7. 0.

For exanmpkgmp&urRigRli&iostd |@W@2(ﬁﬂ?b$5(3§sdnﬁhﬁW@@@)W)IGV‘@ﬂ%rfn%%’dmnéo have
average valu n =11)

respectlveqcﬁp%ﬁ'ﬁgta}%?msg ufish) pad beabied i C%?*bwsﬁ%r‘ Vil %‘B%'Qﬂ& go 1
3, 4 and BriRdled s aprawsarticaly P‘;ﬁeaﬁabdfe%%trthﬂ@e WWW% B4R f ound
t o have aimverser agpighd)060theaHderdcaptohi for axasplenfth®.ddmpoundhaliseloskd lihed 1 n

the art wWdiodR@ROM AestMad. dHenY i46r99shizadh (g)oefsays and cel |l -based assays
for functional activity are subject to variability. Accordingly, it is to

be 35understood that the values for the |1C50s and pl C50s recited above are

exenpl ar y ToRAN§ eMiodpRenit thers i§5r Praviked, %a&oé“qmat'PPe‘ﬁ’&’?%tSI”@na FOMRLHBS Xel |

| ysat €& 4t9>rrRaiaDs(l)B oCehl $>h(arhmamntl®"¢elabeep¢ﬁblesuwt tthersof yiepeiber, with oae

296. 4C10, cérii€dsterorl B gnbthaiefbddimentsP&eass providedgs evBinaBsh bom oMt a 1640

Si gma; SUB&%G&FW %PMG%‘ Lpr%hH&@éHnBQ a@cgftﬁg%le EP etﬁéeﬂft

sodi um pyru %maI{n obv g}ﬁél na S vvere
grown in %r SE:EE‘ R ' Rrov! ‘% y PeC]TRY! NiSEli fity and
cel | densp@prQLé}deOfrf@mimﬂ@lﬂé@r aanhaynawtwlymceptﬁhlerﬂeﬁlth@reohtogetbeswﬁh 10e6/ il
and >82% wgh abmtlchbhergic.Lan gencioe! eniodihesi i thiarg usspregided genaoatbadhtibnom Lar ge
fsgﬁ'ng { gt esmEHiRy stcéhi guﬁdi gf \S)((;rln@ap(l 150r &Ehér%@&@m&fﬁidlé ségtoﬁr?m& u‘gﬁ; y
or owi g cHOPTPE VIR FerAstonaprtcr aganich, f ahafer 8"1@?%@38 B B ] s ver ¢
gener at eddi ROTBNRALIAY G9EPrisNG TRAGPTEPYRG B ofoImilace) | @t dchamnaceylieaiil cul ture
into 4 x Geddptbdecalt theRof Ogptued with amahtiinteclize. Xn Eabthet erokesdimént thiareviest  al |

12 Cepd S}\/ﬁ@@%ed@lcbr%b%h&m &‘Vﬁ*ﬁ@nsﬁfy é/@§ﬁ18&moﬂof3brn‘ﬁ%l 15 bf H@BaRdiklesnysi ng a

Sorval | ?éeto?zl jé] e%g?c%gg?h Q/\ftﬁ g‘r’ |h‘£‘t§m}1§f I’nteﬂ? the@%hbg)d%e]rﬁ%:lecy ggd:

4 x 10 ce
1.8 x 10el/ mo¥ded;i gpigomis) ai'QE!r SB'E)‘QHS'B%I 8WCQGWH'P% oy KopPER Ot 8'|' néd

post - st i nphanriaceutically Ialckmtqble caiethefeof dogathercwitivia gisepse modifying anti-
rheumatic drug. In a further embodiment there is provided, a combination comprising
25 acompound of formula (I) or a pharmaceutically acceptable salt thereof together with

a biopharmaceutical agent.

A compound of the present invention will normally, but not necessarily, be formulated
into pharmaceutical compositions prior to administration to a patient. Accordingly, in

30 one embodiment the invention is directed to pharmaceutical compositions comprising
a compound of formula (1), or a pharmaceutically acceptable salt thereof, and one or
more pharmaceutically acceptable excipients. In another embodiment the invention is
directed to a pharmaceutical composition comprising 7-[1-(1,1-dimethylethyl)-1H-
pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-piperidinylJmethyl}-1,6-naphthyridin-5-amine  or a

35 pharmaceutically acceptable salt thereof and one or more pharmaceutically
acceptable excipients.

The pharmaceutical compositions of the invention may be prepared and packaged in
bulk form wherein a safe and effective amount of a compound of the invention can be
40 extracted and then given to the patient, such as with powders or syrups.
Alternatively, the pharmaceutical compositions of the invention may be prepared and
packaged in unit dosage form wherein each physically discrete unit contains a safe
and effective amount of a compound of the invention. The pharmaceutical
compositions of the invention may also be prepared and packaged in a sub-unit
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Al so, repeated passage of the Ranps cells seenmed to have a detrinental
effect on Syk activity when cell gromh is done at scale (this did not seem
to be thewoasa/isw7snmal | scale cultures) - it is reconmemRrdEEPadMMAYH0E O USE
LSI A's and nodul ar scal e-up 20for large scale preps. ii. Stinulation of
Rambs Cells with anti-1gM Ab to produce Svk & Preparation of |vsates

25Cel | s weesagst form | vdiesin dwo g xnoEcetyrithdosegr rigrms atpvige theiundl dosage

concent r atdren) Waet iprépghédamt uriodysage dbingthe phbmnacestica| asmgesitorisbefcthabove) , a

total of ﬁ'nvéntﬂoﬂ9%|claﬁy WBh&ir fokSBeaHes 11 i é@@r@vt B S VRIBREboURT O tREBS in a
Cor ni ng 500 M ant i body at 15Qug/ m wer e

added to gé{gﬁtlogogmengéﬁt%qﬁﬁag%ﬁ%9ﬁﬁﬂfc(rwg e\yoﬁg stock made up in DPBS

pre-wa? ned to 37C). Cells were incubated 30for exactly 5min at 37C
f ol | owi nglint additaohdlittie pimarofaceauttcal tarivb@sittonbadyhe FRokhtamn mgy Bpiiamaﬂy ifurtHeat 1 on,
300mL i cecsmprke R \WESE aaditieshl Ra@dRutrelly betiiekopigRngdie stimul ation

(tenperature drops to -12C) then cells were centrl fuged at 2000r pm ( Sorval |
Legend RT+ centrl fuge rRre chilled to 40 | s were washed b%

r esuspens8iSEH NPEEL FEJ]%’I BP%@C%%PC&%PF?P'PW@'BPPBrm%?g‘smma%'c W1 pell et
was t Hen bhesspthblexmatesiak obmipGBilionstrsyehiglefinvolvashin @ivingfgrm @ consistencytd00 at a
ratio of &@qihé/rrﬁacewa@e;b}r@oémore Eddhndxclpjenit Snuatibé eér)]patml \}vmvwhr@g)trﬁé}e addi tion

of 1YSi s BRI bhiRe BRbinmotEAE) PRECHRD Wir qﬂw ok $ ce for 15min.

The cl ari I ne tri I I EvoI ution
RC (L 1RSI A Tehge b Db AT Behem e SXiiack of He ot yLat Be va

al i quot edinvemty- wh&mzas#m'@lﬁtemq/tol %@at&nhar&\e@uI@reSUSGJUofparrr@pelﬂt@a&xssay

Mat er 18l sundaepablealohtositivneareBivolel s IrdddRionk Badsexcipigri onst oftdoorse 296. 4C10
(ATCO). & g%dﬁlé\@rmg@ﬁé;hsémnﬁltoag%er |t1@14hh§@éutlb%%&atcb¥ﬁ}éﬁg FCS, 2mM

L-d ut am ne sodi um pyruvate Si gma RO883, stores
CT5652 Foetal Calf Serum G bco 10099-141, stores CT2509 5L-d utam ne:
200nM G EeBPESHAT 0fs?‘6r@§s@f3'0@5t'@4EPE’SPr@M aﬁwqngéfpmsql@r(a,sorcer 5637
Sodi um Py pharataeeutictdlyrMccEptgbie S8I6 3Berest carels tIﬁH’?ﬂhﬂalmémmiedalngaAbeptéhjat
apgl éi;%{r?exd.;g%t( bfakcipiéntst RANEPicaly bl HBvded \rlﬁé: b a380e f6Hﬁté?!£bf&|dﬁ>rm687
ToLot 141%'&&%“5 ) 5?%%9%%“9’%% N R e
08537 LysPesagly s TShii0 TRPS A9RPISY 01165 ARAINGER M AUTISUEBRSHERES. + 2
EGTA + 1: ¢asutsisl gaplets, ipilki boclms eovkersi Isyrupphelehmatsuspensidrisbisplotionsockt ai |
set I, cadnblsmbeﬁcﬁ@ts BAd cheHED? 52 8topical @Rl hdinkitratdn, Goek baicteamd, V,
cal b'%hemnﬁﬁéntg'%tl&%%&@ons pastes, sprays, foams, and gels, (3) inhalation, such as
aerosols and solutions; (4) intranasal administration, such as solutions or sprays; and
(5) parenteral administration, such as sterile solutions, suspensions, and powders for
reconstitution and.

30 It will be appreciated that dosage forms adapted for oral administration are commonly
used for treating autoimmune disease including rheumatoid arthritis and systemic
lupus erythematosus; cancer including heme malignancies; and chronic spontaneous
urticaria. Dosage forms adapted for topical administration to the skin are commonly
used for treating atopic dermatitis, psoriasis and chronic and acute urticaria

35 conditions, and autoimmune bullous conditions including pemphigus and
pemphigoid. Dosage forms adapted for inhalation or oral administration are
commonly used for treating COPD and asthma; whilst dosage forms adapted for
intranasal administration are commonly used for treating allergic rhinitis.

40  Suitable pharmaceutically acceptable excipients will vary depending upon the
particular dosage form chosen. In addition, suitable pharmaceutically acceptable
excipients may be chosen for a particular function that they may serve in the
composition. For example, certain pharmaceutically acceptable excipients may be
chosen for their ability to facilitate the production of uniform dosage forms. Certain
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15Triton- X-100: Roche 10 789 704 001 (d 198233X, SC/ 159824). Made up as a
20% stock in water. EGIA: Sigma E4378. Added solid directly to buffer. 2. B
cell actiwDtlizssegys 20 2. 1. Ranps pErk assay Principl erofi/HPhb@1as&ay Ranos
B cells (human B cells of Burkitt's Lynphoma) are stinulated using
anti-1gM 25 This results in the recruitnment of Syk to the B cell receptor.
The subsegRAacauiicghhacisRiablg excinigntymagpr dnhesgisfor Meinsbilitatoi fagilitate the

si gnal | i ngrodastemdel stelsial dosage ifarmB. Celthinaearmatéuioallyi acdepbler ExddéhtKi nase

pat hvay. ﬁ'r% Pel @Ol fo'1:=rtrlﬁe|r' %llﬁ?ﬂ?%ﬁmfa)t'é ﬁ‘Ieetfjar@fPﬁ JrQJanQMérﬂlgg ! éoﬁdb%h§ ' S

d d
omtiol o ?é@ﬁpﬁ"s&"f BefaPLoR S, A kierstl 5 b Bste e onf . 8 batale o
25pl adsaff thedPod: (tRWOtl&fn@r@?ﬂl AG Pedwnhefathei Bl i Gatted Phadtageuicedly ser um

1% L- gl ut acaepégble excgients waly IbepbbygT opiHegrabilipl atenban@bpetieap@mapianed.el y
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dilutions, This rﬁgﬂ ﬁlﬁt ﬁ%{f’”“iag“ es was luted a further 1:100 wth assay

medi umtoargewgs‘? 'ﬁ)Eentratlon range to be tested of 5x10-5 to
2.56x10-11M Conpound dilutions were prepared using the Bi onek 2000 and
Bi omrek NxSkiledatisens podsess thepknmetlédgegarsly skile imsthe 10T veerabipthend® sdfledExanpl es

1, 2,28 aQQta‘ﬂ)le(&ﬁarhﬁé‘edﬁ)ﬁﬂf%ﬁ@b@t@bl@%x@@eﬁ@|n‘é%bﬁ>ph§®teﬁﬁ’olﬁl$§%%é@|n|tMeaS
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hydr ochl off! %Pél| @'&'F%%)WW%‘r gescake é’&a@%%‘@HP‘F%\'VI%PC%taEl'és‘%ﬁCI 3PVeakR8 were
each foundséfal imaglectiny swteblagpbamids0ticadly @eceptable excipients. Examples include
Remington's Pharmaceutical Sciences (Mack Publishing Company), Remington: The
25  Science and Practice of Pharmacy, (Lippincott Williams & Wilkins), The Handbook of
Pharmaceutical Additives (Gower Publishing Limited), and The Handbook of
Pharmaceutical Excipients (the American Pharmaceutical Association and the
Pharmaceutical Press).

30  The pharmaceutical compositions of the invention are prepared using techniques and
methods known to those skilled in the art. Some of the methods commonly used in
the art are described in Remington's Pharmaceutical Sciences (Mack Publishing
Company).

35 Oral solid dosage forms such as tablets will typically comprise one or more
pharmaceutically acceptable excipients, which may for example help impart
satisfactory processing and compression characteristics, or provide additional
desirable physical characteristics to the tablet. Such pharmaceutically acceptable
excipients may be selected from diluents, binders, glidants, lubricants, disintegrants,

40 colourants, flavourants, sweetening agents, polymers, waxes or other solubility-
modulating materials.

Dosage forms for topical administration to the skin may, for example, be in the form
of ointments, creams, lotions, eye ointments, eye drops, ear drops, impregnated
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15in this assay of 6.5. For exanple, Exanples 1, 2, 3 and 4 (as the
hydrochl oride salts) were found to have average values of 7.4 (n =2), 7.2
(n = 4), woo(m3t972) and 7.5 (n = 4) respectively. TirRoTEPSKi1I0F@d0 | N t he
art will recognize that in vitro binding assays and cell-based 20assays for
functional activity are subject to variability. Accordingly, it is to be
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det ect ed Qyight evhesdremtipy.- Stimul ati on of whole blood B cells with
anti-|1gM 1(();0p1 heparini sed human bl ood was added to a 5ml pol ypropyl ene

t ube cont al ni ng l'ﬁ? approprl ately diluted cor‘rPound sol ution and j ncubat ed
for 25nm nDesags7ier s {4 reegniesgl agmpinisisation Wil ggapially Fomprisg BHosyPRRICYGHY Fab' 2

f r agnht sintbvermas flitsi {eustenld splitioh8 paj/simpleichamicaimswaht asasigany, dnoino a
further 3abibs Wadaéctionges; amler ICQﬁsodDEQMIyOW}lé’d ®oswei dedlatdpesyseeh bhgod cel |'s

were |ysedsanghia! s%ﬁ'%dgealré%y é@; réoh\‘ﬁltﬁqghér'f8rn||n%fct|ms*9yslf1(n6§X buf f er
M58

f 10 i 1 t I d
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conj ugat edndfraddes ot §hampry/ Cogdrcpt Willeay § Wilkinsanthg pHidsughpfleideer e
det ect®d hwayfvagwasy iviintgpically bedraee Gido Br apRan@in @anhe @anpound was prepared as
a 10mM stock in DI\/SO further diluted down in DMSO to 1nM and a dilution

series prepared ces o] 5give the
inal - conPBRIeEPIDn Y ngh & disled SETERT Blo ey Sa e et pR 2t eEapound
di | ut i onsaQiepes FTolAigPSHreRS. 9!StRENBPRYASKS- 2000 aut omat ed robotic pi petting
system The conpounds of Exanples 1, 2, 3, 4, 7, 8, 9A 9B, 10, 11A and 11B
(as tHe T PBEadRafRhs BF Soi@ LRshiRSEAIN Bl thi msalesa BasaaRpvisisaathner e each

found to R%M‘ée}'? ds]s%ﬂ%/%ed’ S‘&‘ﬁs&%%d@t\&%‘é Afn'agogfeaﬁo%%n a%%n%%l?%\ms%%g to

hydr ochl ori'c a
tested es g@rﬂqsﬁlqyfr%?ésuﬂ%%dcﬁ"i%d: OFRY\RHORHh 'ﬁ%r’ﬂ‘[{ﬁ RAchrepeiisad epd HQ%I%te%n

aver age 10B0agalladeninistrationsareof pyrtiodlaihfshést Thétablenfooanidionsfcorleampbtes 1, 2,
3, 4, 5, Zs thb di@nt 8Bcardié: foll s ighodd. BAduasusé Femiur=@iens for administration to
25 the nose may be provided with conventional excipients such as buffering agents,
tonicity modifying agents and the like. Aqueous formulations may also be
administered to the nose by nebulisation.

Dosage forms for nasal administration are provided in a metered dose device. The
30 dosage form may be provided as a fluid formulation for delivery from a fluid dispenser
having a dispensing nozzle or dispensing orifice through which a metered dose of the
fluid formulation is dispensed upon the application of a user-applied force to a pump
mechanism of the fluid dispenser. Such fluid dispensers are generally provided with
a reservoir of multiple metered doses of the fluid formulation, the doses being
35 dispensable upon sequential pump actuations. The dispensing nozzle or orifice may
be configured for insertion into the nostrils of the user for spray dispensing of the fluid
formulation into the nasal cavity. In one embodiment, the fluid dispenser is of the
general type described and illustrated in WO2005/044354A1. The dispenser has a
housing which houses a fluid discharge device having a compression pump mounted
40  on a container for containing a fluid formulation. The housing has at least one finger-
operable side lever which is movable inwardly with respect to the housing to cam the
container upwardly in the housing to cause the pump to compress and pump a
metered dose of the formulation out of a pump stem through a nasal nozzle of the
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15base) were tested essentially as described above and were each found to
have an average pl050 value in this assay of 6.0. For exanple, Exanples 1,
2, 3 and wWo(Qas/B1free base) were found to have aver ageCraPa@s/os6d606. 5 (n =
2), 6.8 (n=2), 6.6 (n =2) and 6.8 (n = 2) respectively. The hydrochloric
acid salts of conpounds of Exanples 1, 2, 3, 4 and 6 were tested
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al | ndo
PCT/ EP201 @%%ﬁ t°‘|( (ﬁé ﬁé& %%D%@A&és hii?; a(r)] dl/r?fr%P ), TFA

salt desc rplswq rﬁ,s 00 microns e.g. 30 00 microns |n
40  or more of the Iactose partlcles being less than 500 microns (e.g. 10-500 microns) in
diameter. More preferably, the particle size of the lactose is defined by 90% or more
of the lactose particles being less than 300 microns (e.g. 10-300 microns e.g. 50-300
microns) in diameter, and/or 50% or more of the lactose particles being less than 100

microns in diameter. Optionally, the particle size of the lactose is defined by 90% or
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302007, 50(13), 2931-2941).
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further purification.
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30 Examples 1, 2, 3, 4 and 6 were tested essentially as described above and were each

found to have an average plCs value in this assay of = 6.5.

Those skilled in the art will recognize that in vitro binding assays and cell-based
assays for functional activity are subject to variability. Accordingly, it is to be

35 understood that the values for the |Csys and plCsgs recited above are exemplary only.

Preparation of SYK lysate

i. Preparation of Ramos cell lysates

40
Ramos B Cells (human B cells of Burkitt’s lymphoma, clone 296.4C10, ATCC) were
cultured in suspension in growth medium (RPMI-1640, Sigma; supplemented with
2mM L-glutamine, Gibco; 10mM Hepes, Sigma; 1mM sodium pyruvate, Sigma; 10%
viv heat-inactivated FCS, Gibco). Cells were grown in Corning Cellstacks (6360 cm?)
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resuspended in 180ml pre- ~warmed (37°C) DPBS in a Corning 500ml centrifuge
bottle. 20ml anti-IgM antibody at 150ug/m| were added to each 500ml centrifuge
bottle (working stock made up in DPBS pre-warmed to 37°C). Cells were incubated
30 for exactly 5min at 37°C following the addition of anti IgM antibody. Following Smin
stimulation, 300ml ice-cold DPBS were added to each bottle to stop the stimulation
(temperature drops to ~12°C) then cells were centrifuged at 2000rpm (Sorvall
Legend RT+ centrifuge - pre-chilled to 4°C). Cells were washed by resuspension in
ice-cold DPBS and centrifugation as above. The cell pellet was then lysed in ice-cold
35 lysis buffer containing 1% triton-x-100 at a ratio of 150ul/1x 107 cells (i.e. 48ml lysis
buffer). Following the addition of lysis buffer, the cells were pipetted up & down &
kept on ice for 15min. The clarified lysate was then obtained by centrifugation
(Sorvall Evolution RC (SLA-1500 rotor, ~20,000g (~14,500rpm), 45min, 4°C).

40 Lysate was aliquoted, snap-frozen on dry-ice & stored at -80°C prior to assay.

Materials
Ramos Cells: Human B cells of Burkitts lymphoma, clone 296.4C10 (ATCC).
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stock in water.
EGTA: Sigma E4378. Added solid directly to buffer.

2. B cell activity assays
20
2.1. Ramos pErk assay

Principle of the assay

Ramos B cells (human B cells of Burkitt's Lymphoma) are stimulated using anti-IgM.
25 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 via the Erk MAP Kinase pathway. As a result Erk is phosphorylated

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

30  Stimulation of Ramos cells with anti-IgM
Cells were plated at a density of 2.5x10°well in a volume of 25yl assay medium
(RPMI containing 10% heat inactivated foetal calf serum, 1% L-glutamine) 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

35 5l 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 2h at 4°C. Lysate may be frozen
at this point at -80°C

pErk MSD assay

40 50l cell lysate was transferred to a 96 well MSD plate coated with anti-pErk1/2
(Thr/Tyr: 202/204; 185/187) capture antibody and incubated for 16 hours at 4°C or 3
hours at room temperature. The plate was washed and an anti-pErk detection
antibody added (25pl/well) for 1 hour at room temperature. This was removed, 150uL
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10  The compounds of Examples 1, 2, 3 and 4 (as the hydrochloride salts) were tested
essentially as described above and were each found to have an average |1Cs value
in this assay of <1 yM.

The compounds of Examples 1, 2, 3 and 4 (as the hydrochloride salts) were tested
essentially as described above and were each found to have an average plCs value

15 in this assay of = 6.5. For example, Examples 1, 2, 3 and 4 (as the hydrochloride
salts) were found to have average values of 7.4 (n =2),7.2(n=4), 7.0 (n = 2) and
7.5 (n = 4) respectively.

Those skilled in the art will recognize that in vitro binding assays and cell-based
20 assays for functional activity are subject to variability. Accordingly, it is to be
understood that the values for the 1Csps and plCsos recited above are exemplary only.

2.2 CD69 whole blood assay

25  Principle of the assay
Whole 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
30 blood B cells are detected by flow cytometry.

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 25min at 37°C with 5%
35 CO,. B cells were stimulated with 10ul Fab’, fragments of goat anti-human IgM

(43ug/ml final concentration) for a further 3.5h under the conditions previously

described. The red blood cells were lysed and all other cells fixed by the addition of

2ml Lyse/Fix buffer for 10min at room temperature.

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

anti-human CD69 PE conjugated antibodies. CD20/CD69+ve B cells present in the
sample were detected by flow cytometry.
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each found to have an average I1C5 value in this assay of <1uM.

The compounds of Examples 1, 2, 3, 4, 5,7, 8, 9A, 9B, 10, 11A and 11B (as the free
15  base) were tested essentially as described above and were each found to have an

average plCs value in this assay of =2 6.0. For example, Examples 1, 2, 3 and 4 (as

the free base) were found to have average values of 6.5 (n =2), 6.8 (n=2),6.6 (n =

2) and 6.8 (n = 2) respectively. The hydrochloric acid salts of compounds of

Examples 1, 2, 3, 4 and 6 were tested essentially as described above and were each
20 found to have an average plCs value in this assay of 2 6.0.

Those skilled in the art will recognize that in vitro binding assays and cell-based
assays for functional activity are subject to variability. Accordingly, it is to be
understood that the values for the ICsps and plCsgs recited above are exemplary only.

25
3. hERG activity - Cy3B Dofetilide fluoro-ligand binding assay for hERG
Compound potencies were determined by a fluoro-ligand® (Cy3b-Dofetilide)
fluorescence polarisation assay.

30

hERG-expressing CHO-K1 membranes™ (60ug/ml) were incubated with 1.0nM fluoro-
ligandS, in assay buffer (25mM HEPES, 1.2mM MgCl, - 100mM KCI and 0.1%
pluronic, pH adjusted to 7.4 using 5M KOH). The final potassium concentration in
the assay was 100mM. After 70min mixing at room temperature, in the dark, 10pl
35 was dispensed into each well of a black LV Greiner 384-well plate containing 0.1pl of
test compound in DMSO. The plates were left to equilibrate for 2h before reading on
an Acquest™ / Analyst™ imager. plCso data were generated using from an 11-point
inhibition curve (top assay concentration of 50uM and a 1:3 step-dilution), a six
parameter curve-fit being applied using ABase and XC50 to analyse data and
40  generate curve fits.

The compounds of Examples 1, 2, 3, 4, 5,7, 8, 9A, 9B, 10, 11A and 11B (as the free

base) were tested essentially as described above and were each found to have an
average ICs5o value in this assay of greater than 10pM. The hydrochloric acid salts of
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SFluoro-ligand _(octahydrobenzo[2".3"lindolizino[8".7":5',6'Ipyrano[3'.2":3.4]pyrido[1.2-

alindol-5-ium-2-sulfonate _ (International  Application no. PCT/EP2010/050228,

publication no. WO2010/097248A1 (Glaxo Group Ltd), TFA salt described in J.M.C.
30 2007, 50(13), 2931-2941).

N-[4-({2-[(6-aminohexyl)(2-{4-[(methylsulfonyl)amino]phenyl}ethyl)amino]
ethylloxy)phenyllmethanesulfonamide (1.508mg) as a solution in acetonitrile (100pl)
was added to solid Cy3B-ONSu (14-{2-[(2,5-dioxo-1-pyrrolidinyl)oxy]-2-oxoethyl}-
35 16,16,18,18-tetramethyl-6,7,7a,8a,9,10,16,18-octahydrobenzo[2",3"]indolizino
[8",7":5',6'lpyrano[3',2":3,4]pyrido[1,2-a]indol-5-ium-2-sulfonate (1.7 mg, WO9931181)
in a silanised 4ml vial. A second portion of acetonitrile (100pul) was added followed by
Hunig's base (0.9ul). Two portions (2 x 50ul) of dimethylformamide were added and
the reaction mixture was concentrated under reduced pressure. The residue was re-
40 dissolved in dimethylformamide (200ul). Hunig's base (0.9ul) was added and the
mixture vortex mixed for 22h. The reaction mixture was evaporated to dryness, re-
dissolved in acetonitrile/water/acetic acid (5/4/1, ~500ul), filtered and applied to a
semi-preparative Spherisorb ODS2 HPLC column which was eluted with the
following gradient (flow rate = 5ml/min, AU 5.0, 214nm, AU 2, 256nm, A=
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5 using methanol as solvent. The methanol was 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-aminohexyl}(2-{4-[(methvisulfonyl)amino]phenyllethyl)amino]ethyl}oxy)
10 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

15  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%

20 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%:;

25 t=125min: B = 100%. Fractions containing mainly the desired product were
combined and evaporated as before to yield the title compound (21.3mg ~ 80%
purity). The material was used without further purification.

N-[4-({2-[[6-(1,3-diox0-1.3-dihvdro-2H-isoindol-2-yhexyl](2-{4-
30 [(methylsulfonyamino]phenyl}ethylamino]ethviloxy)phenyllmethanesulfonamide

2-[6-([2-(4-aminophenyl)ethyl{2-[(4-aminophenyl)oxy]ethyl}amino)hexyl]-1H-
isoindole-1,3(2H)-dione (108.3mg) was dissolved in DCM (5 ml) and cooled to 0-4°C
in an ice-bath. Hunig's Base (0.227 ml) was added followed by the dropwise addition

35  of mesylchloride (0.051ml). The reaction was maintained at 0-4°C for 0.5h and then
allowed to warm slowly to room temperature. After 3h the reaction mixture was
evaporated to dryness and used crude in next step.

2-[6-([2-(4-aminophenylethvyll{2-[(4-aminophenyloxvlethyllaminohexyl]-1H-
40 isoindole-1,3(2H)-dione

2-[6-([2-(4-nitrophenyl)ethyl[{2-[(4-nitrophenyl)oxy]ethyl}amino)hexyl]-1H-isoindole-
1,3(2H)-dione (0.35g) was dissolved in a mixture of ethanol (40ml), water (5ml) and
acetic acid (5ml) and the resulting solution degassed under reduced pressure. 10%
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85 15 1 40 85 15 20 40 45 55 21 40 1 99 25 40 1 99 30 The UV detection was
an averaged signal fromwavel ength of 210nmto 350nm The nass spectra were
recorded wo 201V49m1s ZQ Mass Spectroneter using AlternaPeI/BREI11/056600
2011/ 134971PCT/ EP2011/ 056600 scan Positive and Negative El ectrospray.

| oni sation data was rounded to the nearest integer. _ _ _
Palladium on carbon (56% paste, 0.27g) was added and the resulting mixture stirred

vigorously under a hydrogen atmosphere (atmospheric pressure) for 12h. The

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
5 was used without further purification.

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

10  [2-(4-Nitrophenyl)ethyl]{2-[(4-nitrophenyl)oxy]ethyl}lamine  (253mg) 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)

15  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).

20 [2-(4-nitrophenyDethyll{2-[(4-nitrophenyloxylethyl}amine

[[2-(4-nitrophenyl)ethyllamine (498.9mg) and 111-[(2-bromoethyl)oxy]-4-nitrobenzene
2-bromoethyl 4-nitrophenyl ether (513 mg) were dissolved in DMF (5ml) at 22°C and
DIPEA (0.872ml) added. The reaction mixture was left for 60h at 22°C, evaporated to
25 dryness and the residue dissolved in DCM. The compound was absorbed onto silica
and purified on a silica cartridge (12g) in two batches eluting with a methanol / DCM
gradient (0-15%). Fractions containing pure product were pooled and the solvent
removed under reduced pressure. The resulting title compound was isolated as a
deep yellow oil which partially solidified under high vacuum (253mg).
30
4. Bacterial Mutation Screening Assay (Ames Test)

The bacterial mutation assay (Ames Test) is a short-term reverse mutation assay
specifically designed to detect a wide range of chemical substances that can produce

35 genetic damage that leads to gene mutations (base pair substitutions and frameshift
mutations).

The test employs several histidine dependent Salmonella typhimurium strains and
several tryptophan dependent strains of Escherichia coli each carrying different

40  mutations in various genes in the histidine or tryptophan operon respectively. These
mutations act as hot spots for mutagens that cause DNA damage via different
mechanisms.
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MDAP (Method C). The HPLC anal ysis was conducted on a Sunfire 018 colum 5
(150mMm x 30mmi.d. 5pm packing dianeter) at anbient tenperature, eluting
wi th 0. 19%0/2011g6ker1i on of trifluoroacetic acid in water PCBEPR@ENO564)0 and
0.1%v/v solution of trifluoroacetic acid in acetonitrile (Solvent B) using
the following elution gradient: Tinme (mn) Flow Rate (m/mn) %A %B 0 40
100 0 3 4Brigfbp bectsriz agpculiygedfop40m pPEYr tpGhg tesp.sT oagar is supplemented with

trace amounts of histidine, biotin, and tryptophan and aliqouted, before adding the

required test article, vehicle or positive control followed by the appropriate bacterial

suspension, and either an exogenous mammalian oxidative metabolism system (S9-

5  mix) or buffer solution. The final mixture is poured over minimal agar plates which are

then inverted and incubated before scoring for revertant colonies.

When the tester strains are grown on a minimal media agar plate containing a trace
of histidine or tryptophan, only those bacteria that revert to histidine or tryptophan

10 independence are able to form colonies. The number of spontaneously induced
revertant colonies per plate is relatively constant. However, when a mutagen is
added to the plate, the number of revertant colonies per plate is increased, usually in
a dose-related manner.

15  Bacterial Strains routinely used are Salmonella typhimurium strains TA98, TA100
TA1535 and TA1537and Escherichia coli WP2 uvrA (pKM101).

Assays are performed in the presence and absence of an exogenous mammalian
oxidative metabolising system (S9-mix), to mimic mammalian metabolism.
20
The highest concentration tested is one that allows maximum exposure up to
5000 ug/plate for freely soluble compounds, or the limit of solubility or toxicity
(whichever is the lower). If compound solubility is a limiting factor, the maximum
concentration chosen will be the lowest concentration at which compound precipitate
25 is observed by eye on treatment plates at the end of the incubation period.

Appropriate vehicle and positive controls are included in all tests.

A single mutation assay (using the plate incorporation methodology) is conducted in
30 the presence and absence of S9-mix (consisting of 4 replicate plates for vehicle
controls and 2 replicate plates for the positive controls and test article).

Plates are usually scored electronically for bacterial colony formation following

inspection of the plates for signs of toxicity (i.e. reduced growth (diminution) of
35 background lawn, the presence of pin-dot/pseudorevertant colonies and/or a

reduction in colony numbers). Plates will also be evaluated (by eye) for compound

precipitation. Where compound precipitation occurs, scoring of bacterial colony

formation for each strain will stop at the lowest treatment concentration at which

compound precipitate is observed on the test plates at the end of the incubation
40  period.

The number of colonies on each plate is recorded and mean values calculated for
each concentration of test article used. Mean values are also be expressed as a ratio
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1 99 32 30 1 99 10The UV detection was an averaged signal from wavel ength
of 210nmto 350nm The nass spectra were recorded on a Waters ZQ Mass
Spect r onewonrousi3my1Al t er nat e- scan Positive and Negat i ve PET&EPRO1095G6AY .

| oni sation data was rounded to the nearest integer. 15MDAP (Method D). The
HPLC anal ysis was conducted on a Sunfire 018 colum (150mm x 30mmi.d. 5pm
packi ng dPaHet @epn oneyrréenicienpentel wple @puidihinaiwase)- 1onaddiiame @nyim

bi car bonabksarvedyarteipitatd jousixiedy b ¢ddudi@ntéddt h anmoni a sol ution (Sol vent A)
and acetonitrile (Solvent B) using the follow ng el ution gradi ent: Time

(mn) F OWt daGta cr)r; e/mr{/1 trgatmeref 1éVe sRovl\}galrggponse >§Q|mes he concurrent vehicle

5  control value (TA98, TA100 TA102 WP2 uvrA (pKM101) and WP2 (pKM101)), or =3
times the concurrent vehicle control value (TA1535 and TA1537), in conjunction with
a dose related response, the result is considered positive.

Where the data for any strain shows a dose related response, approaching the 2 or 3
10  fold threshold as detailed above, but does not exceed it, the result is considered
equivocal and further testing may be required for clarification

The test methodology is based on established procedures for bacterial mutagenicity
testing [Maron, 1983; Green, 1984; Ames, 1975; Garner, 1972; Green, 1976; Ames,

15 1973] and is in accordance with the general principles of the following regulatory
guidelines.

The compounds of Examples 1, 2, 3 and 4 (as the free base) were negative in this
assay.

20
COM (2000) Guidance on a Strategy for Testing of Chemicals for Mutagenicity,
Committee on Mutagenicity of Chemicals in Food, Consumer Products and the
Environment, December 2000.

25 ICH-S2A (1996) “Specific Aspects of Regulatory Genotoxicity Tests for
Pharmaceuticals”, in: Federal Register, April 1996 (61 FR 18199).

ICH-S2B (1997) “A Standard Battery for Genotoxicity Testing of Pharmaceuticals”, in
Federal Register, November 1997 (62 FR 62472).

30
Gatehouse, D.G., Wilcox, P., Forster, R., Rowland, |.R. and Callander, R.D. (1990)
Bacterial Mutation Assays. In: D.J. Kirkland (Ed.), Basic Mutagenicity Test: UKEMS
Recommended Procedures. Cambridge University Press, Cambridge, UK, pp. 13 61.

35 OECD (1997) “Bacterial Reverse Mutation Test”, in: OECD Guideline for the Testing
of Chemicals, Test Guideline 471.
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30 100 0 24.5 30 70 30 25 30 1 99 32 30 1 99 The UV detection was an

aver aged signal from wavel ength of 210nmto 350nm The nass spectra were
recorded wo 2a1V889ms ZQ Mass Spectrometer using AlternareTsarani1Posoei ve and
Negative El ectrospray. lonisation data was rounded to the nearest integer.
Silica chr orratec;gr aphy techni ques include either automated (Fl ashmaster,

Bi ot age 5iMgrmediptes andExaMBIefiual chr omat ogr aphy on pre-packed cartri dges
(SPE) or nmnual |l y-packed flash colums. When the nanme of a conmerci al
supplier gngigyen after the nane of a conpound or a reagent, for instance
"conpound™ X (Al drich)" or "compound X / Aldrich", this nmeans that conpound
X is obtainable froma comrercial supplier, such as the comercial supplier
naned.® 5 Al MREAYres e £l iterature or a patent reference is given after
t he nane of a compound, for instance conpound Y (EP 0 123 456), this neans

that the prgRfiRldt®Ribefont BRr&RIPIUN 5 55Wes6thiRed -2 -bite3pamed ref erence.
10The nang%xggor&gge above nentioned Exanpl es have been obtai ned using the

conmpound pam.n rograrme "ACD Nanme Pro 6.02". Internediate 1: Ethyl
(39)-3:11 Horolte (545° 10 Borges AmeiRARsS pPaTReX

BHs-THF refers to borane tetrahydrofuran complex
BINAP refers to 2,2’-bis(diphenylphosphino)-1,1’-binapthyl
[(S)BINAPIPA(OTf),  refers to (S)-2,2’-bis(diphenylphosphino)-1,1’-binapthyl
bis(acetonitrile)palladium (I1) triflate
BOC refers to tert-butoxycarbonyl
15  BOC,0 refers to Di-tert-butyl dicarbonate
BuOH refers to butanol
tert-BuOK refers to potassium tert-butoxide
n-BuOAc refers to n-butyl acetate
CICOEt refers to ethyl chloroformate
20  Cs,COj; refers to caesium carbonate
Cu(OAc), refers to cooper acetate
CV refers to column volume
DCM refers to dichloromethane
DIPEA refers to N, N-diisopropylethylamine
25 DMAP refers to 4-dimethylaminopyridine
DME refers to dimethoxyethane
DMSO refers to dimethylsulfoxide.
DMF refers to N,N-dimethylformamide
Et;N refers to triethylamine
30  Et,O or Ether refers to diethyl ether
EtOAc refers to ethyl acetate
EtOH refers to ethanol
FMOC refers to 9-fluorenylmethyloxycarbonyl
h refers to hours
35  HCl refers to hydrochloric acid
H,O refers to water
HPLC refers to high performance liquid chromatography
IPA refers to iso-propanol
K,COj; refers to potassium carbonate
40 KOACc refers to potassium acetate
KOH refers to potassium hydroxide
LCMS refers to liquid chromatography- mass spectroscopy
MDAP refers to mass directed autoprep
Me4NCI refers to tetramethylammonium chloride
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15 00 HN\., A ...,..,,,,,. "0 2,6-Lutidine (31.7g, 296mmo1l) (Aldrich) was
added drop wi se over 30mn to a suspension of ethyl

2- 0X0- 3- pvpenidismgear boxyl ate (101.2g, 591nmol ) (Al dri cirCT/HPE@)NA56680
(-)-2,2"-bi sphosphi no) -1, 11- bi napht hyl ] pal | adi um (11) di hydrate ditriflate
(3.14g, 2.96mmmol) Sodeoka Met al. Synlett 1997, 463-466; Fujii,A et al.
J. Am ChMeODSséers imdenterater mgtlnsml5458) (Al dri ch) and

N- f | uor obezesfiers td omutes de (242. 0g, 768mmol) (Al drich) in ethanol (500nil)

at 0C in apuli¢seRabn- bmpmthgtﬁ,ﬁrper ature was mai ntai ned at approxi mately 10C
during ad to warmto roomtenperature 25 overni ght

as ice mﬁ?t%depeﬁ@qg%roén%ﬁucg In? around flask (3L) neck suggests possible
exot he? m NafiCRaveiesdegerbm HiGPAaAt . LOVS showed presence of product. The
reacti on WasSQJ refeps tdscaioh shitatsol i d was washed wi th et hanol, then DCM
(200ml) . NWR, fr9&kits 88@lum@zRieoduct in solid. The liquors were evaporated and

re-di ssol ( organl cs were washed with saturated
ammoni um gﬁ&%e%dp% rﬁéﬁﬂp%)orllljg and the aqueous was re-extracted with
DCM ( 2x 208D 2)Neor )i ¢t 16 ﬁlﬂﬁreg NFEPeSUQRIBYtat ed and re- di ssol ved in
DCM ( BDOonty/C Ifelfersme@llaﬂhlrm@rgbarberhl te and washed with DCM (200nl). The
organic SPHGUd@ﬂfr‘é@stcﬁ[ﬁHt@lséﬁ;ﬂf@ﬁylgh@éﬁhir@bfbrrémﬂ gidnidpatadyapor ation) - a
fine precpgl 6;% 8 |beT1|2 %rt(g—:n ala'dl d through celite again
and vvashe QAF; Eﬁf Q b E (? were | oaded onto a
15009 si | dl IFRTSAR et kﬁ( fpé‘ﬁn ANGSR E‘HI L eluting with 0-100%
et hyl acePdtdet- bnf)@yfﬁf@ﬁé&énb big(dicdfeahutylphesplipe feitasene galtading digbloade

identigi eBEBPSLGk&rs ctonPyrdide-Entarided Sedcaemist Waepheition eStabilizglione ahtte title
compound gis@oy€l | ow solid, which was dried under high 40vacuumfor |h

(92. 29) g@a mn, M+ 190 Chiral analytical HPLC
(25¢cm cmF & %{2’95}8152’%“?2\6\6%? 4, 159&tOH C7, 1ni/nin, wavel ength
215nm RTP §H@Rﬁ£ﬁjt0é¥ﬁti”éﬁ‘n@h‘far@?”the fast eluter - 44%ee. The conpound was
combi ned wt.tréfetshio esorotdmaperbtataches of vary| ng enantiomeric enrichenent and
2159 of Rt pFe-lo vaSHtRHNind ed further using preparative HPLC to 5i nprove

t he enant lI'Bm;ErrjeFerQ%C%?lsoug{]meEhg/l F}@@} eluter to >99% Sanples were prepared

in batches accord oW ng net hod: ethyl-3-fluoro-

2- 0X0- 3- pi Eéﬁ?&f%@&%ﬁ’tﬁﬂi’?‘l”&te (25g) was dissolved in ethanol (450ml) with
gent | e heatAmefeesrid tftworasmeiioacid The sol ution was then filtered through a
Pal | Acroqth@qeﬁ;?gn@tr.ﬂ.Qaﬁwdnﬂ.e filter wth 1pmglass fibre nenbrane to

renmoves fi ﬁ}gﬁ pglldqgﬂr%%g x§d,material. The filtered solution was adjusted

to a total vvlth ethanol to give a solution with nom nal
concent rat| on of 50ng/mL. The preparative HPLC details were as follows:
Col um Chﬂ-ﬂd\\ll}gﬂgksp@traeg\@xe geceraed zlg;lrp}rqa Bruker DPX 400MHz, referenced to

tetramethylsilane.

30 LC/MS (Method A) 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 10 mM
ammonium bicarbonate in water adjusted to pH 10 with ammonia solution (Solvent A)
and acetonitrile (Solvent B) using the following elution gradient 0-1.5min 1 — 97% B,
1.5-1.9min 97% B, 1.9 — 2.0min 100% B at a flow rate of 1ml/min. The UV detection

35 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.

LC/MS (Method B) was conducted on an Acquity UPLC BEH C18 column (50mm x
40 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
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
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Mobi | e Phase A: Heptane B: Ethanol G adient Profile 15% B | socratic Run
Time 20 mn Flow Rate 473 nL/mn Colum Tenperature 20 C Wavel ength 220 nm
15 | nt er woi2at1e@19711- Di et hyl et hvi (3S) - 3-f | uor 0- 3- (hydr exymEPRINI056640

pi peri di necarboxylate 0 0 N\ AW\ T OH

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

LC/MS (Method C) was conducted on an Acquity UPLC BEH C18 column (50mm x

5 2.1mm i.d. 1.7um packing diameter) at 40 degrees centigrade, eluting with 0.1% v/v

solution of trifluoroacetic acid in water (Solvent A) and 0.1% v/v solution of

trifluoroacetic acid in acetonitrile (Solvent B) using the following elution gradient O-

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

10  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.

MDAP (Method A). The HPLC analysis was conducted on an XBridge C18 column

15 (100mm x 30mm i.d. Suym packing diameter) at ambient temperature, eluting with
10mM ammonium bicarbonate in water adjusted to pH 10 with ammonia solution
(Solvent A) and acetonitrile (Solvent B) using the following elution gradient:

Time (min) Flow Rate (ml/min) % A % B
0 40 85 15

40 85 15

10 40 45 55

11 40 1 99

15 40 1 99

20 The UV detection was an averaged 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.

25 MDAP (Method B). The HPLC analysis was conducted on an XBridge C18 column
(100mm x 30mm i.d. 5uym packing diameter) at ambient temperature, eluting with
10mM ammonium bicarbonate in water adjusted to pH 10 with ammonia solution
(Solvent A) and acetonitrile (Solvent B) using the following elution gradient:

Time (min) Flow Rate (ml/min) % A % B
0 40 85 15

40 85 15

20 40 45 55

21 40 1 99

25 40 1 99

30
The UV detection was an averaged signal from wavelength of 210nm to 350nm. The
mass spectra were recorded on a Waters ZQ Mass Spectrometer using Alternate-
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\/ 20Et hyl

(3S) - 3-fluoro-2-oxo- 3-pi peridi necar boxyl ate (50g,

264mMmmol) was

di ssolved in THF (100nl) and borane- THF conpl ex (793nml, 793mmol, 1M

sol uti on)woastiadeéed drop w se.

The m xture was heat ed atrcraPrkori/of@no 24h,

cooled to roomtenperature and the borane quenched by addition of nethanol

(150m) .
20m n,

2M HCI

The m xture was stirred for 3h,

(200nl) was added and the m xture heated to reflux for

t hegarchesiitte anddNeapipe Fiackasnray-JerisaiionZstaes Fasdaddo tesneaiespended i n
DCM (SOOmh)e@nd triethylamne (111ml, 793mmpl) was added,
anhydride (73.6nl, 317mmol).

foll owed by BOC
t hen washed

wth wate t)n na\h 1008 Sadf ngl gvapara
LI S e M e

M 234 | At18s wisdiohdtied ofl frifludioaeétivydaidt vawzét@SQSdNa‘nl A())lanel 8-1% v/v solution of

(Flitrifl ypuesaEdicrr ihQdioheiy

5@@@%'8»U%anHWOH&MH@@%‘T@@@%%@ FO 0 o S\

N % 0 0 5Triflic anhydride (24.06m, 142mmol ) was added to a sol ution of
1, 1-di rT'etllychuyl \oo)-o-llumu || drox Ib'l.llyl\‘J. pl ert+dinecarb xyI ate
(30. 29, 1pQuuliMe AR ;i ef hyl ani Hew fm¥epin) 1aarrnly oA Do (ABong)  at
-10C over| 20mi n. gThe mi xtjure was stirmed for 2h, aIIovmmg to war mtjo 0C,
then washed wth 3Water and brine, drigg and evaporat edgp 9l ve gl

, 1- di met hytethyt_(3S)=3-fjuoro-3-

10({[(t ri fHuorot hypelll f n\ll 1 nvul et P?KQI \ 1 “I nnrl di ne&%q bg\(y! é)t e as a dark
brown oil [ (50. 2034.-5 LCVS (I\/Et hod B) Rt30— 1. 23m n, M+ 386 30

I nt er medi jat e4: 1, 25di met hy|l et hvi (3S) - 3gpazi donet hyl ) {3-fjuorp-1g9

15pi peri dj necar boxyTate 30 1 99

10  The UV detection was an averaged 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

15

20

25

integer.

MDAP (Method D). The HPLC analysis was conducted on a Sunfire C18 column
(150mm x 30mm i.d. 5um packing diameter) at ambient temperature, eluting with
10mM ammonium bicarbonate in water adjusted to pH 10 with ammonia solution
(Solvent A) and acetonitrile (Solvent B) using the following elution gradient:

Time (min)

Flow Rate (ml/min)

% A

% B

0

40

100

3

40

100

35

30

100

0

24.5

30

70

30

25

30

1

99

32

30

1

99

The UV detection was an averaged 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.

Silica chromatography techniques include either automated (Flashmaster, Biotage
SP4) techniques or manual chromatography on pre-packed cartridges (SPE) or
manually-packed flash columns.
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Sodi um azide (9.79g, 151mvol) was added to a solution of 1,1-dinethylethyl
(35)-3-

fl uor o- 3-WQ[20twisd7aor omret hypsul f onyl ] oxyl net hyl ) - 1- pi pePCaiRre@aobary| at e( 50
g, 20 137mmol) in DVF (200nml) and the m xture was heated to 80C for I h. A
sanpl e was taken and quenched with water, extracted with ether and the

et her | ay¥fheavhgbaae of aicammescial suppkeriegivenn afterdse anaeyes @ FoBPONMROSAoW ng
conpl et e exeniPdriinstande ‘Sbmpbimd) Xn@Atdeich @lor “ddnepauind XUy Aldwals’, troe heins di | ut ed
Wi th vat efhat tbhpdiih R4 bBGINGHIedrh aEdAiercal Supplie3 Q0B bs tHNEomREMENT Was
washed w th ter x 300ml), dried and evaporated to give

1, 1-di net ﬁ'fﬁp '?rh?ﬁm S) - 3-(azi donet hyl ) - 3-fl uor o- 1- pi peri di necar boxyl ate as
an anber oil (36.7g). LOMS (Method B): Rt = 1.12mn, M+ 259

| nt er nedi &nalrlg, When retitevatetehor (3 RpteBt (efrtenoess piven- 3ftéd ther oarbe of a

pi peri di n@&rﬂi&%‘!fcﬁ‘irﬁétance compound Y (EP 0 123 456), this means that the preparation

51, 1-Di rre§nht¥ %%}%&@%ggé&%qu@{ﬁg%%fo%ﬁe%%%y 0- 1- pi peri di necar boxyl at e( 369

, 139mMmol )" was SSO i'net’hano and added under nitrogen to
Pd/ C (2.6g, 1.222mvpl). The m xture was hydrogenated at atnospheric
pressift e dhermsmgs of The abovpensintmnedasxdmples rege apeent bbtainedt nsing theapor at ed

in vacuo témgbuel ramdinglprogtdiyhetAZb Name Pro 6.02".

(3R) - 3- (am nonet hyl ) - 3-f | uor o- 1- pi peri di necar boxyl ate as a pale yellow oil
(32.79). , 3.30ppm (1H, dd,
CH), 3.20ppH = A S5 NS e oA g86- 1. 72ppm (2H, 2xm
CH2), 1.70- 1.58ppm (1H, m CH), 1.57-1.43ppm (10H, ms, CH + 3xCH3),
1.32ppen (2H, br.s, NH2). 15Internedi ate 6:

N- (2, 6-Di chl oro-4-pvridinvl)-2, 2-di net@vi propanamide 0 N.H 1 CI NCl

2, 6-Di chl oro-4-pyridi nam ne (10g, ||6% 3 ) (Aldrich) and triethylam ne
(10.69n, 20 77nmol) were condy Y ioe’ﬁl\sxorret hane (DCM (75nl) and
cooled in an ice-bath. 2,2-dinethyl propanoyl chloride (8.30nml, 67.5nmol)
(Aldrich) in DCM (15nl) was add op wise and the m xture stirred whil st
allowing to warm up overni ght producing a clear dark orange solution. LCMS
showed good conversion to product. The solution was washed with water and

sat. NaHCPB-(tidPetl(3aary))296eHrmay (Widkich) was NaidS®drop i Wiker &&r atehis apcgnt r at ed

to yield . or i o 1 m ni mum
of T §“ %ﬁf@g"‘?g‘?ﬁ gis-‘%‘f-%%%@Cﬁ%‘?ﬁﬁ%ﬂ”ﬂz&@%LWma . ﬁ‘é%h% %ﬁm th 0%
t 0ACE 1 EY2R5HERAENG T ACBapHBVIPO SR £r Gc ImOGE! oHEdae bY Ao 120Vs
t hen hel d286mussh (Sode@W edghSypieftali87 f 4&466 ryjivie eleal cd s n@lgerandoc.
evapor at ediog99) 1Qi v&4508458) {Alerich) 2P0 Wrludsbenzgeddutfahigtde 24208, 88mmol)
(Aldrich) in ethanol (600ml) at 0°C in an ice bath. The temperature was maintained at
approximately 10°C during addition and then allowed to warm to room temperature
25 overnight as ice melted. Presence of solid around flask (3L) neck suggests possible
exotherm may have occurred overnight. LCMS showed presence of product. The
reaction was filtered and the solid was washed with ethanol, then DCM (200ml).
NMR confirmed no product in solid. The liquors were evaporated and re-dissolved in
DCM (3500ml). The organics were washed with saturated ammonium chloride
30 solution (300ml) and the aqueous was re-extracted with DCM (2x200ml). The
combined organics were evaporated and re-dissolved in DCM (300ml), filtered
through celite and washed with DCM (200ml). The organic solution was left to stand
overnight (sealed so no evaporation) — a fine precipitate appeared. The mixture was
filtered through celite again and washed with DCM.

35
The combined organic layers were loaded onto a 15009 silica column and purified on
the companion XL eluting with 0-100% ethyl acetate in cyclohexane gradient.
Appropriate fractions were identified by LCMS, combined and the solvent was
removed to give the title compound as a yellow solid, which was dried under high
40  vacuum for 1h (92.29).
LCMS (Method B): Rt = 0.52min, MH" 190
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30LCVS (Met hod B):
5, 7-Dichloro-1, 6-napht hvri di ne

N Cl

( 2E) - 3-

Rt

1.13m n,

N ( 2W6-2Di1et3hayn o- 4- pyri di nyl ) - 2, 2- di net hyl propanam (H@T(m?golmsﬁﬁomol )
was taken up 5 in THF (10rrfL) under
l'ithium (4.05m, 10.12mmol,
keepi ng tﬁélralear@éma@lufrIBL(@élZ@W -GorelralidAt KelmnosAOQ Gkt
( dintreiir) waaefength 22 5primp RE Nstlowed. ddiéhmenttof enfiaed gluten- 449 ee2l) was

nitrogen and cooled to <-70C.
5M sol ution in hexanes

MH+ 247/ 249 Interrredl ate 7:
a 1,

was added over

024e BWELQBIE % or

n- But yl
30m n
1h.

added Oveﬂ'hg’%&ﬂboﬁﬁ@ﬁhw cérﬂ@mﬁa@mﬁf ?ﬁré‘é Ebtlb&' B‘é(Vch(-féOQF va_%gr gﬁéﬂtlb%rllé"as

stirred a
t enper at uf
was q

reaction
(4x25nL) .
concentra

sanpl et ahget E‘SI%‘HF@G'CGEQ% d & SPBWRD &vagtthery

t b
enric

Rl

PeRiat A0S 2188 BT e PFrﬁfbedn@{‘ﬁ?r 0315 e P G B e act f on
e nc ROV 1he eopnigmencangsssaeidhe Bt eliten toze9%i ght .

conversion to product so the reaction was cooled to room tenperature.

Gh?ﬁblé"s@véﬁ@%r%%%d‘ inQfhtoMek I310@(‘5’r|dln§ tgmllé\ﬂlq%%ﬂﬁ&ﬁeﬁ@

LCVMS showed good

The

1-BiffubroEt OAC

R{SJQ@Q 0?5\@?5%%%%&9@@ em% éof%omi) thlgie%dgd and
filgredh througr Belh perastseer mm

cycl ohexanginger filBCwaith tlhem gldiss Hibt@ 9 eBbtade etohydmaemehtines and ywridisiselvatie over
10CVs t hemabgial Thk fiﬁsPéufs@rutiéﬁi\K&s ABPitRPbiatbral olamkiodBeOMEWEL 6BEhbIned and

(e‘l\’/gfﬁ(r)gt ng&%tsq}!u\ﬁs R ok 8@6&8}?% FS0thgrfiL! ow solid (0.42g). 20LCVB
| nt er medi ApeBreparatiye t"ﬁ\ﬁeé?' WS8R 14OW81 7. chi or 0- 1, 6- napht hvri di n- 5-

vnam nol methvi }-3-fluoro-1-piperidinecarboxviate 0 F /466C 0 HN X NI 1 C
To 5, 7-di cobloma- 1, 6- nciramirbubék ¢JD"I63(0>55@H;gn, Ru2mol ) and 1, 1-d| met hyl et hyl
(3R) - 3- ( III IIUIICL h I I I UUI U .I. I IJUI I dl IIUCar bG/\_yl Olt e (5 329 22- gomml )
in NWP (20Mmpllw\%fsasaddee?~ Bepnae( 8. 00ntl, 45. 8rmopiBj Ed®a0k he ni xt ire was
stirred & Gradlent I:’roflle r;|5% B Isocratic
Run Time 20 min
Flow Rate 473 mL/min
Column 20 °C
Temperature
Wavelength 220 nm
15
Intermediate 2: 1,1-Dimethylethyl (38)-3-fluoro-3-(hydroxymethyl)-1-
piperidinecarboxylate
0
)< )L i
\
o~ N ™0
20  Ethyl (3S)-3-fluoro-2-oxo-3-piperidinecarboxylate (50g, 264mmol) was dissolved in
THF (100ml) and borane-THF complex (793ml, 793mmol, 1M solution) was added
drop wise. The mixture was heated at reflux for 24h, cooled to room temperature and
the borane quenched by addition of methanol (150ml). 2M HCI (200ml) was added
and the mixture heated to reflux for 20min, then cooled and evaporated in vacuo.
25 The residue was suspended in DCM (500ml) and triethylamine (111ml, 793mmol)
was added, followed by BOC anhydride (73.6ml, 317mmol). The mixture was stirred
for 3h, then washed with water (100ml) and 0.5M HCI (100ml), dried and evaporated
to give 1,1-dimethylethyl (3S)-3-fluoro-3-(hydroxymethyl)-1-piperidinecarboxylate as
pale yellow crystalline solid (52.859).
30 LCMS (Method B): Rt = 0.80min, MH" 234
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30 under nitrogen. The reaction was cooled and partitioned between et hyl
acetate and water (200m. each). The aqueous was washed with ethyl acetate.
The conbiweadoargaerics were washed with water and the solPcemP20a®566e0oved.
The resi due was di ssolved in DCM and | oaded onto a 100g silica SNAP col um

and purified on the 5P4 eluting with 0-50% et hyl acetate in cycl ohexane
over 17Cvintermedialer i at o £rArtians udibdimeihyielyiang ¢ he @S3duorads renpved
to give t {§trifiudremetylsulfdnaioxyinwitieyl i phopridinédatbokylate was dri ed under

hi gh vacuum for 2h (7.61g). LCVM5 (Method B): Rt = 1.12m n, M+ 395/ 397
S5Internediate 9: 1-(1, 1-Di net hyl et|r__1yl) dH p@razol e A mxture of

(1, 1-di net hyl et hyl ) hydr azi ne hy roeh ori Hgf(l ©2g, 8.19mmol) (Al drich),

1,1, 3, 3-tetraki s(net hyl oxy) pr epan 349, ~g. 19mmol ) (Al drich) and
hydrochloric 10 acid (0.672nlL, 8.19mmol) in tHﬁanoI (10nl) was heated under
reflux. A solution formed. Aft N h the redction had gone to conpletion
and so was concentrated in va;?\to yield the crude product. This was

di ssol ved in methanol and pass t hrough an am nopropyl cartridge (209),
eluting with nethanol. The cofbined filtrates were concentrated in vacuo to
yield the title conpound as a cr gum (210nmg) 15LCVMS (Method B): Rt =

0. 74m n, M—|+ = 125. 6 Interrredl at

4- Bro ry e ol ution
of 1- ( cja ﬁ%/ Erf[‘_ 423”5;2@ V\?% A{de@ %gl-ﬂﬁﬁjl%f iy d'ﬁ}%%/r thane
(DCM (20 ) @bé’éo ﬁdﬂwoﬁnﬂﬁtﬁ\ﬂb%ﬁ@@f'ﬂ'f‘ﬁ% ’8"3?@1 ’1m1"8 5nm i "%a

war med t otrtiylaamite {&hdpemlat 68remaldn HGM (‘é)@nﬂbat -18%2 O\Tdie?iomwvaﬁwermlxgxrarti ng
materi al pPaeSeNéd ANQRhSAldWIey fREiM 00, Hdh Washad ithenstBeand\biide, akBgous

sodi um t higsul fa& O;I' g OF gatral cs & Was, h?ﬁn‘ﬂéﬁﬁet ter A C?H%) and
passeg r g Véf‘J The fi tratFT\ &gs co§ 1ra in vacuo
to yi M d siﬁ Biagi! *B%awﬁﬁ%ésﬁ’crxyﬁmt@ IRRATSEIPSTRA < andPtiPOMaGbg) | OVE
(Met hod BJS0.2%). = 1.03 min, = 203, 205 I nternmedi ate 11:

1- (1, 1- Di nemsy(vettind BM{M ZBn!ﬁnEIVIHEBB@rret hyl - 1, 3, 2- di oxabor ol an302-vl)-1Hp
vrazol e A m xture of 4-brono-1-(1, 1-dinethyl ethyl) 1H pyrazol e (2. 4q,

11. 82n’m)l} er

444' 4' 753 ' . . 82mmol )
, pot Bsi R@_ME!Q&EEE{XMEQ, 29. 5mol ),

tris(di benzylideneacet one)di pal | adi um (0) 5 (0.108g, 0.118mmol),

2- (di cycl ohexyl phosphi no)-2', 4", 6" -Rriisopropyl bi phenyl (0.225g, 0.473nmm1)
in 1, 4-di oxane (30nl) was degas itrogen. The reaction m xture was
spilt into 2 mcrowave vials a d heht ed Nd110C in a microwave for 1.5h.
There was no starting materi al ni ng so\Nhe reactions were filtered

acetate. The filtrate was 10 concentrated in vacuo to yield the crude
product. This was dissolved ing @&nd purified through silica (5009)
eluting with 0-50% et hyl acetate_in| DCM gradi ent. Appropriate fractions
wer e conbi ned and concentrated irﬁat&uo to yield the title conmpound as a

bei ge solid (1.68g).
Sodium azide (9.79g, 151mmol) was added to a solution of 1,1-dimethylethyl (3S)-3-

fluoro-3-({[(trifluoromethyl)sulfonylloxy}methyl)-1-piperidinecarboxylate (509,
20  137mmol) in DMF (200ml) and the mixture was heated to 80°C for 1h. A sample was

taken and quenched with water, extracted with ether and the ether layer evaporated

in vacuo. The residue was analysed by NMR showing complete consumption of

starting material.

The mixture was cooled, diluted with water (1L) and extracted with EtOAc (2 x
25 300ml). The solvent was washed with water (2 x 300ml), dried and evaporated to

give 1,1-dimethylethyl (3S)-3-(azidomethyl)-3-fluoro-1-piperidinecarboxylate as an

amber 0il (36.79).

LCMS (Method B): Rt = 1.12min, MH" 259

t hrough a bond el ut reservoir ang the resi due was washed with et hyl
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LCMS (Method B): Rt = 1.08nmin, MH# = 250.8 15

I nternmedi atel2: 1-[ (Met hvi oxv) nethvi]-4-(4,4,5,5-tetranethyl -1, 3, 2-

di oxabor ovearep/134971 1H pyrazol e 0/ OB,NNO PCT/EP2011/056600
4-(4,4,5,5-Tetramet hyl-1, 3, 2-di oxabor ol an-2-y1)-1H pyrazol e (400ng,

2. 061mmol 20 (AI drich was di ssolved in acetonitrile (25nTL) and stirred
for 5m n hterm (TaYaleYas-¥ 14Bimgthyletin 0 (8FR3Aaminpnmethyki3:fl -!;‘- assi um
car bonat eﬂphﬂﬂmarﬂd)cv&‘tml) were added and the m xture was allowed to
stir at 35C for 3h. The LCMS showed i nconplete reaction. The m xture was
left to stir at 35C for one additionag hour. The LCM5 showed no progression
so 2eq (349pl1l) of the al kyl ating at was added and the m xture was
allowed to stir at 35C for 30m n{ Ampni umtehl ori de was then added. The

m xture was partitioned between ethyl] acetate and water. The aqueous | ayer
was re-extracted with ethyl acetat®”and the conbi ned organi c phases were
washed with water, dried using a hgdrophobi c frit and concentrated to an
oil. The oil was purified on 509O ica using an SP4 and eluted wth a
0-100% et hyl acet at e/ cycl ohexane gradj ent. The product was found in the
wast e, which was concentrated to giyakge title conpound as an oil (260ny).
LCMS (Method B): R = 0.84nmin, W+ = 238.85 5Ilnternediate 13: 1, 1-Di

et hyl &t hy 1-DidgfSthyEethyl [ 7- (3S)e3-fayibiodldtHyy)rBimro4-piddridineBarboxylate (369,

napht hwi di 8gmRm¥) lV\%@(ﬁS%IO%H hylat)na??olf(%{%l?allrd BURK ditHer ﬂ%@éh%vh/@@ éyg NO To a

:23 (5)21' m Cr ve oY) he mlxt%re was Ihotglrogen d atd&mospherlc pressure overnlgﬁt (I' Ong, 10

1-et hy1 4S'€SPGHS'9n sas diltergeandythe filtratepevgipgredgrbinolagHo o ¢ivg 1 1l-dipethyiedMe (292ng,
1. 317mol J3R)EBtaotindvbteyiBdiupro-T-pibeftiinedanydgtate bs & PRe-y@AHW OT (&g o- 1, 6-
Qagggwr:mwm?%) @oﬂmsiwnh ﬁqftmrgidmp?%bbm«aep@ab@ |:§i£z@ ;(rgoogg,d
mo i OX adde
in one aI tr(?\g!b:eéjn\%g)s [o]V] |_gl @d%{'ﬁ flg%%ﬁ@gr\é\?ft ant’ su pen5| on for
-2min. ppm (1H, m, CH), 1.57-1.43ppm (10H, m+s CH + 3xCHs), 1.32ppm (2H, br.s
NH2).

15  Intermediate 6: N-(2,6-Dichloro-4-pyridinyl)-2,2-dimethylpropanamide

o)

Cl N Cl

2,6-Dichloro-4-pyridinamine (10g, 61.3mmol) (Aldrich) and triethylamine (10.69ml,

20  77mmol) were combined in dichloromethane (DCM) (75ml) and cooled in an ice-bath.
2,2-dimethylpropanoyl chloride (8.30ml, 67.5mmol) (Aldrich) in DCM (15ml) was
added drop wise and the mixture stirred whilst allowing to warm up overnight
producing a clear dark orange solution. LCMS showed good conversion to product.
The solution was washed with water and sat. NaHCO; (100ml each), dried with

25 Na,SO,, filtered and concentrated to yield a dark orange solid. The crude product
was taken up in the minimum of DCM and applied to a 320g Companion XL silica
column and eluted with 0% EtOAc in cyclohexane for 2CVs then 0-15% EtOAc in
cyclohexane over 12CVs then held at 15% for 2CV. Appropriate fractions were
combined and evaporated to give the title compound as a yellow solid (11.59g).

30 LCMS (Method B): Rt = 1.13min, MH" 247/249

Intermediate 7: 5,7-Dichloro-1,6-naphthyridine
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15 Tetraki s(triphenyl phosphi ne)pal |l adium (0) (117ng, 0.101mmol) was then
added in one portion and nitrogen bubbl ed through the yell ow suspension for
a furtherwoRomm34dihe mi crowave vial was seal ed and heat edTaP2w308600 a

m crowave reactor for 1h. LCVM5 showed the reaction had gone to conpletion.
The reaction was partitioned between water (20m) and ethyl acetate (20nil).
The aqueous | ayer was further 20extracted with ethyl acetate (2 x 20nl) and
t he conbi ned organi cs washed with brin&!(10ml). The organics were dried
(Na2SO4) and concentrated in vacug, Thg_reaction was repeated as above
usi ng the same anmpbunts and reactfon tii ons. The two crude batches were
conbi ned and purified using a 1QPg Blota 25 silica colum and eluted with
a 0-100% et hyl acetate/cycl ohexa Appropriate fractions were
conbi ned and concentrated in vacuo to give the title conpound as a
colourless oil (811ng) LCVS (Method B): Rt 0.88m n, MH 455

301 nt er megi-@teeDitHlorck4-pbyfiding)- ﬂQlcﬁhbML/Ipropanamlde (1g, 4.05mmol) was taken up

(3R) - ‘?Sr({n?TH] {é'rnl Lﬂid@?t hlé é%b’rté‘ZQ'moc n-Buty I|th|um 405mL)
4-v11-1,6 v11-3-fl upro-1- oxyl at e
N >\ Toasdpdee ms% d?% ylrét XF"(‘ ERG dﬁd?rﬂVSFo B heosing ?d. -5
yI ) ami no] iestReyatyces. tfell%rﬁoi peperihgn ng &?%(ﬁiypglplé’ (_10°§00°9r ™2

1, 4- di oxafméthlatninajespradeled (0-60Zml,16@7mmol) in THF (2ml) was added over
i et hyl et Bwn)n Kbeéﬁ 4h<,5te5ﬁﬁe‘?ét[1%r‘B’éI$W160bC3Tl?é FbalcRNPRAS Shirfdd #-belo -70°C

yl)-1 py a na 2, 14 , rrrml)
tetra Orlz%ﬁén 88h0%'9ﬁ” pgcinﬁ/g t§n %Wl{ B%fgu Eékf'é t §
(2nt) . Thé tartgchpishahiomained adh %é%&cé'ﬁn iV¥St %‘éﬁr\?ﬁéﬁ’ dWﬁv@V'df' ?8 2h
LCVS showesflogéd owaighbfLQ:M%c%boWed\ngbhd icon\&trsion itm grovatiese de re’éh’eorr wasti on
m xture Wasoléd td Rortiehiperit@d. TRE raRlion Mmdid e BdstiicaVath SRl Ween,; ahay!

acetat e a@ﬂré’é@éoe(mtﬁ]‘%%mﬂc %?fééml e %é%l%e oréQmE? e‘%éd‘%&hﬁg é’t‘?t h brine

(100 vent  and m ni,mum anou

Thi sn&% F an ﬁo?‘%?”éfa?édﬁ ygqql ?cbéo"&rbﬁi?n' Sﬁ&r prefied s g G%F%?u ng with
20- 90% et bgmhplatencteluinned ysingre4@iié eduiog vmctié% digiipy! hrar an eyélokaxanens wer e
col | ect edforr2d\ishehepokitre12%V83% @apembeh cythmerdrdondr 108¥sdhérerelarathi gh

{ggl{ugggvew'%t ¥§> tf@fr(%:tb'n@ yROTRONBRCASNG ELd AT (R bfle SO! i d

1 1-Di rret ellow solid (
(3R) -2f 1 W@-(Mﬁihc(dﬁ)l& n@t&ﬂW'beb"rré@EN\?lm 1H pyrazol - 4-v11-1, 6- napht hyri di n-
5-vpam nol net hvi | - 1- pi peri di necarboxylate 20 0 F

Intermediate  8:  1.1-Dimethylethyl  (3R)-3-{[(7-chloro-1,6-naphthyridin-5-
yl)Jamino]lmethyl}-3-fluoro-1-piperidinecarboxylate

0O
F
‘QN*O
HN )<
B
o5 N N g

To 5,7-dichloro-1,6-naphthyridine (5.01g, 25.2mmol) and 1,1-dimethylethyl (3R)-3-
(aminomethyl)-3-fluoro-1-piperidinecarboxylate (5.32g, 22.90mmol) in NMP (20ml)
was added DIPEA (8.00ml, 45.8mmol) and the mixture was stirred at 100°C for 72h
30  under nitrogen. The reaction was cooled and partitioned between ethyl acetate and
water (200ml each). The aqueous was washed with ethyl acetate. The combined
organics were washed with water and the solvent was removed. The residue was
dissolved in DCM and loaded onto a 100g silica SNAP column and purified on the
SP4 eluting with 0-50% ethyl acetate in cyclohexane over 17CVs. Appropriate
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HN-NO Nx \ N/ 0) \ To 1, 1-dinethyl ethyl

(3R)-3-{[(7-chloro-1, 6-napht hyri di n-5-yl)am no] net hyl | - 3-f| uor o-

1- pi peri awoeoari3axyl ate (650ng, 1.646mol) in DVE (5ml) PCRePee11(026680mi) ,

et hanol (5.00nml) was added

1-[ (et hyl oxy) met hyl ] -4-(4, 4,5, 5-tetranet hyl -1, 3, 2-di oxabor ol an- 25
2-yl) - 1H figetipns were gomglgedaegﬁhﬁﬁsqlver\w{aasgmgmdﬁ@ogwtf@etltleszogmwnd 8595 nmol ,
1M aqueous patzl artngengolid mehidPERIRSHrigd ey high vaGhmredr h (T8eg)y. eact i on was
refluxed pevE3Rfethdedsy myid 1 ogem, W ssmoghts. LOVS showed main peak as
product. The reaction mxture was filtered through celite and the sol vent
renoved. The reS| due was d| ssol ved I n DCI\/I and | oaded onto a 25g silica
col u towr 3119 M ¥fazele, 50- 100% et hyl acetate in
cyclohexane gradlent Approprlate fractions were combined and the sol vent
renoved to give a yellow oil which \rled under hi gh vacuum overni ght to
give the title conpound as a yell ow/soli ,\g/fl | m (813ng). 5LCVS (Met hod B):
Rt = 0.86mn, M-1+ 471 Intermedi atel§1, 1-Di

met hyI et hvi (38) 34[ (7-chl oro-1, 6- narﬁ%ﬁ: di n-5-

vpoxyl met hvil - 3-fluoro-1-pi peridi n rboxylate 0 O/C NO To an ice
cool ed solution of 1, 1 di rret hyl et hyl" (|]3S) - 3-fl uor o- 3- (hydroxyrret hyl ) - 1-

pi peri di necar boxyl ate % 6. 03mmol ) in DVF g was added sodi um
hydri de A mixture of (1,1- dlmethylet yhhydrazine hydrochloride ( 029, .19mmol) (Aldrich),

1,1,3,3-tetrakis(methyloxy)propane (1.344g, 8.19mmol) (Aldrich) and hydrochloric
10 acid (0.672ml, 8.19mmol) in ethanol (10ml) was heated under reflux. A solution
formed. After 16h the reaction had gone to completion and so was concentrated in
vacuo to yield the crude product. This was dissolved in methanol and passed through
an aminopropy! cartridge (20g), eluting with methanol. The combined filtrates were
concentrated in vacuo to yield the title compound as a cream gum (210mg)
15  LCMS (Method B): Rt=0.74min, MH" = 125.6

Intermediate 10: 4-Bromo-1-(1,1-dimethylethyl)-1H-pyrazole

Br

|\

e
N

x

20 To an ice cooled solution of 1-(1,1-dimethylethyl)-1H-pyrazole (6.1g, 49.1mmol) in
dichloromethane (DCM) (200ml) was added N-bromosuccinimde (8.74g, 49.1mmol).
This was warmed to ambient temperature and stirred for 18h. There was no starting
material present and so the reaction mixture was quenched with aqueous sodium
thiosulfate. The organics were washed with water (2 x 500ml) and passed through a

25  hydrophobic frit. The filtrate was concentrated in vacuo to yield an orange-brown oil
which turned purple on standing (7.402g).
LCMS (Method B): Rt =1.03 min, MH" = 203, 205

Intermediate 11: 1-(1,1-Dimethylethyl)-4-(4.4,5,.5-tetramethyl-1,3,2-dioxaborolan-
30  2-yl)-1H-pyrazole
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(0.313g, 7.84mmvol) (60% di spersion in mneral oil). This was stirred for
15m n before 15 adding 5, 7-dichloro-1, 6-naphthyridine (1.2g, 6.03muol).
Thi s was warnadi3toiroom tenp and stirred for 4h. The re&CtriErroihassegone t o
conpl eti on and so was cautiously quenched with aqueous anmoni um chl ori de
before partitioni ng between aqueous ammoni um chl ori de and et hyl acetate.
The | ayers were separated and the dqueous was re-extracted with ethyl
acetate. The conbi ned organics wer shed with brine 20 and concentrated
in vacuo to give the crude pro . {fgwas di ssolved in DCM and purified
y/

through silica (50g), eluting w hQy gr d?\g]nt of 0-50% et hyl acetate in
DCM Appropriate fractions were concent ed in vacuo to yield the title
conpound as a cream foany gum (1.919). LC%F& = 1.18mn, M-1+ = 395.85
25 Internediate 17: 1,1-D nethyl et hvi

(3S)-3-({r7-(1-ethyl-1H pvrazol -4-vl)-1, 6-

napht hvri 8i nmbdwiel oy} fbtdme-J (31 fdimethglethypiepyrdiolec 2 ox vilatd@mnBo)A ni xt ure
of 1, 1-di apthyl &6 BYy5-octamethyl-2,2'-bi-1,3,2-dioxaborolane (3.00g, 11.82mmol),

]S fﬁér g' {1 [ égtégéh:;rgir Qa%igfr%' g@.@ﬁ ,Pg@!éiﬁrﬂélﬁ' Yr|s}id?5é/r]ngdemé5$ét§ﬁe)dipalladium 0)

1 ottt 5. o DSrealE Pl Sioheyidos i g LS riparomyy Py 2755 o)
(0.679g, 8-468mmsl)in diidiexans @GRMavIsodraaesgD Wity airogen 9B itmisestignmixtuge di oxane
(16ml) andaswapittrintd 2nmhjcrovesedédaase deatet fat ni 09Coigenmivedvarve fadtlibhgThere

tetraki s({yab RBRMHIRNRaRMaNSHRANhGEH P (e8btidrd- A6 GiteBd AF30FP L bond g Was
heated unfer 5T LUX 1M a8l TS LEagly OlleanRantitionsd et heen et hvl
acetate ahg ‘s aau ,oug a?ﬁ%r% Ji e HY Sr?((ije. hI'h‘zé .qug%u.s'vvas re- ext M'dcted with
et hyl Thcefereeniagdtinaagehin weld Begavis Broferle THigsweas digseiMedhin REM gadsed

t hr ough aptnfedothinalghc sifica t(5Qg)delotinge avithr &56% iethy aceiatd in G4 gradiget. pr oduct .
Thi s was ﬂf@@@ﬂé&@drédﬂo%e?é\@ommeﬁl@rﬁj EoicRrEhtedi ihi vedub 209)el@lthé itihg Wi th a

gr adi ent I - i The product eluted in neat ethyl acetate.
Appr opri aggmﬁémtefsgaﬁgé_'%rg?e”dgé é’/ﬁ_g_and 10concentrated in vacuo to yield
the title M?d%’wda ) 357 hRPER: Meandd%8m (1. 10g). LovB: Rt = 1.21nin, M+

= 456199 Exanple 1.

7- (1- Et hyIntdirheiatezol - 4-191) - NA[ {-fBletBylbky)aiethyi}-Ri(pals5, Sltatyamigthlyd B R-6- napht h
yridin-5- am#Soro]I%]. -2-¥Iq-1H-g¥FaﬁoEe
Toasol uti , 1- R -3-({[7-(1-ethyl-1H pyrazol -4-y1)-1, 6-
napht hyri di n-5-yl ] am nol net hyl ) - 3-fNupr o- 1- pi peri di necar boxyl at e(811ng,
1.784mmo1) in DCM (6. 1n) was added {fluoroacetic acid (3.16m, 41.0muol)
and this was stirred at anbi ent eraﬁure for 2h. After this tine the
reacti on had gone 20 to conpletion gndgso was concentrated in vacuo to
yield the crude product. This was di ssokved i n nethanol and | oaded onto an
SOX cartridge (70g) and eluted with nethan (3 col um vol unes) and 2M
ammoni a in nethanol. The filtrate from the Amonia fractions was
concentrated in vacuo to give a yellow oirt

7
4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole  (400mg, 2.061mmol)
20  (Aldrich) was dissolved in acetonitrile (25ml) and stirred for 5min at 35°C. lodomethyl
methyl ether (0.873ml, 10.31mmol) and potassium carbonate (1424mg, 10.31mmol)
were added and the mixture was allowed to stir at 35°C for 3h.
The LCMS showed incomplete reaction. The mixture was left to stir at 35°C for one
additional hour. The LCMS showed no progression so 2eq (349ul) of the alkylating
25 agent was added and the mixture was allowed to stir at 35°C for 30min. Ammonium
chloride was then added. The mixture was partitioned between ethyl acetate and
water. The aqueous layer was re-extracted with ethyl acetate and the combined
organic phases were washed with water, dried using a hydrophobic frit and
concentrated to an oil. The oil was purified on 50g silica using an SP4 and eluted
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(653nmg). The free base (553ngy) was purified by H gh pH preparative NMDAP
(Met hod 25A). The appropriate vials were conbi ned and concentrated in vacuo
to af f or dwohe11iss47¢ conpound as a yellow solid (265ng). PCHERRMR10686600NS0)

8. 65ppm(1H dd, CH), 8.70ppm (1H, br.d, CH), 8. 33ppm(1H s, CH), 8.05ppm
(1H, s, , 7.77ppm (1H, br.t, NH), 737ppm%H dd, , 7.25ppm (1H, s,
CH), 4. 19wﬁfme( QHOO% ycetgtegﬂaglphﬂam grafliet-2hhe QrosgthN@)mﬁrd(mHhesxm
302xCH2) , whsteDwhichMap rohddntralxinn gRredhi2)itle dordiZqpicnas3in, oilt(26@hi3) . HPLC

(colum: Lgps %tﬂﬂfﬁé?)Rt’— F49AR0RHEZ o448 nute run time at 1ndl/mn, eluent:
0-95% gradi ent of 0.05% TFA/ Acetonitrile | n 0 05% TFA Vat er, wavel engt h

220nm : Rt 2.49m n 350ptical rotation=_- 1( 1.1 1in rret hanol ,

T=23. ) Mﬁ%ﬁﬂ&%ﬁﬂgﬁhﬂ (3Rh3q§{[7~* ety Hyrazald-yid 6y ssol ved
i n DCM ( 1péphthyddineSyHaminemetiyd 3-fidcro1 pipdidineéarBoxylate 357nl, 0. 357mmol).
An orange solid immedi ately precipitated. The residual solvents were bl own
off and the resultant orange solid dried impvacuo to afford the title
conpound as the HCl salt (120ng), as Ffan orjh\ge/% id. 5LCMBS (Method B): Rt
= 0.45m n, M+ 355 HN : N 0

Exanpl e2. 741- (1, 1- Di et hvl et hvl ) | 1H- gvr azol - 4-vi | - Nd41. (3S) - 3-f | uor o- 3-

pi peridinvlilmethvll-1, 6-na iND- ine F HNAINH >\

101, 1- Di et hyl et hyl
(3R)-3-[({741- (1, 1-di met hyle} azol -4-y1] -1, 6-napht hyri di n-

5-yl I am no) met hyl ] - 3-fl uor o- 1- pi peri dj nefar boxyl ate (1.586g, 3.29mmvl) was
di ssolved in DCM (5mL) and trifluoroaceNic acid (5.06nl, 65.7nmol) was
added. The reaction was stirred for 20mpn at 20C. LCVMS showed mai n peak of
product. The reaction m xture was | oaded onto a 20g SCX cartridge and

vashed wi £ ELRANQlrodRe 16 FRIPANBLeN AR Cldiba it MO %&@géb%'ngg was kept

ammn| d. Wwas eva EOI’a

under 1hi gi-0¢aeRlm 3k bR -G.8.Steframetin-tAysdigxaborlansévid Hrrye7dlg) . The
free base(392my2g).3Wasmplir (Bored Mygleddlagh bH-Rimethatebyl v(@RM:)A[R?(cIIVEirMcﬁ B). The
appropri ah@prftlﬁ)&@iri W@aMﬂbﬁn&ﬁﬂPBJﬂ@&o TpipecNbERHRSkylafe Vacuo angadoaRf on h: _92
(688. 1ng) , 1 @%%%H%&é 14 h& é@#@“??xﬁ@? B L Ey%‘%ﬁpﬁ? |
( 1H, dd uo -8 H roqghB ﬂ g Suspensio

Tetrakls(trlphenylphosphlne)pallad|um (0) (117mg, 0. 101mmo|) was then added in

one portion and nitrogen bubbled through the yellow suspension for a further ~1min.

The microwave vial was sealed and heated at 150°C in a microwave reactor for 1h.

LCMS showed the reaction had gone to completion. The reaction was partitioned

between water (20ml) and ethyl acetate (20ml). The aqueous layer was further

20  extracted with ethyl acetate (2 x 20ml) and the combined organics washed with brine
(10ml). The organics were dried (Na,SO,) and concentrated in vacuo.

The reaction was repeated as above using the same amounts and reaction

conditions. The two crude batches were combined and purified using a 100g Biotage
25 silica column and eluted with a 0-100% ethyl acetate/cyclohexane gradient.

Appropriate fractions were combined and concentrated in vacuo to give the title

compound as a colourless oil (811mg)

LCMS (Method B): Rt = 0.88min, MH" 455

30 Intermediate 14: 1,1-Dimethylethyl (3R)-3-[({7-[1-(1.1-dimethylethyl)-1H-pyrazol-
4-yl]-1,6-naphthyridin-5-yl}amino)methyl]-3-fluoro-1-piperidinecarboxylate
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CH), 8.08ppm (1H, s, CH), 7.39ppm (1H, dd, CH), 7.25ppm (1H, s, CH),

4. 24ppm (1H, dd, CH), 3.82ppm (1H, dd, CH), 2.95-2.63ppm (4H, 2xm 2xCH2) ,
2. 00- 1. 69ppren 2534441 3xm 2xCH2), 1. 65ppm (9H, s, 3xCH3). pPrapasiase@no of t he
HCl salt: 50ng of the free base was dissolved in dichloronethane (DCV
(1nl) and to this was added HCI (1.0Min E20) (0.13ml). The solvents were
bl own down overni ght and the 30resul i ng ﬁ:du t was dried in vacuo for 1h
to give the title conpound as the E h g ), as an orange solid.
LCVMS (Method B): Rt = 0.53m n, 383
Exanpl e2. 7Fl 41, 1- Di et hvl et hy
35pi peridinvlilinmethvll-1,6-n
To a solution of 1,1-dimeth
(3R -3-[({741-(1, 1-di net hyl et Nyl )= 1H azol -4-y1] -

1, 6- napht hyri di n-5-yl | am no) met hy1] - 8- f INior o- 1- pi peri di necar boxyl at e
(2.24g, 4.64muvol) in DCM (14nl) was ;tﬁz::l TFA (8.22mL, 107mmol) and this

| -4-v11-N41l. (3S)-3-fl uoro- 3-
in-5-amne - Alternative Preparation

was stirred at anbient tenperature f h. After this tine the reaction had
gone to conpletion and 5s0 was concentrated in vacuo to yield the crude
product. Thi sawasotlitissol ved 1,M-dire¢cthgatlyl ar(aRD ae{[ﬂé«thbm-d) GenapBOXridiasStr i dge

(509) . |t ym@RinEImEHamM- NI@&oﬂ%béﬁHMec@:%\( hted OGQ@an%I}JIneﬂMﬁ;oxTaH@ free
322%2“.122& O WS e o Qjei BMW'#Q?%H“E%? eqfa ?ﬂ’j Bahfact 1 90
o B O Foaiaadels | bbgL 3 BRBMOy SHGSIAbEAIBAISE o L2748 dOEINAIE | o

conmpound (@@Blﬁﬁnlph_eﬂwﬁthm@B”@WWﬂo)iO Oj‘i@rﬁ @Q9HNHI94) 3838 v@ieri @all). Tbeat i on=
-34.2 (c. rébchidn hixtomet e péated 72 Thebf)crovtdeXxamieC for 2h. LCMS shows main
3. N-{[( BSb gk H‘%Hﬁ)ct‘?(Nlﬂ’l' e faﬁjﬂr@\’hg@ﬁglh‘fhé I‘(Za({tli])n n%x&%@vgk”fﬂér’éhrfﬁrtoiﬁﬁhl 1
Hpyrazol 5 109 ce er and pagl?gne B/etween ethyl acetate and water (1 N( 2). The organic
10 layer was washed with brine (100ml), evaporated the solvent and dissolved in
minimum amount of DCM. This was loaded on to a 100g silica column and purified
on SP4 eluting with 20-90% ethyl acetate in cyclohexane over 22CVs. Appropriate
fractions were collected and the solvent was evaporated. The product was dried on
high vacuum overnight to give the title compound as a yellow crystalline solid
15  (1.5869).
LCMS (Method B): Rt = 1.00min, MH" 483

Intermediate 15: 1,1-Dimethylethyl (3R)-3-fluoro-3-{[(7-{1-[(methyloxy)methyl]-
1H-pyrazol-4-yl}-1,6-naphthyridin-5-yl)Jamino]methyl}-1-piperidinecarboxylate

e 1
T X

20

To 1,1-dimethylethyl (3R)-3-{[(7-chloro-1,6-naphthyridin-5-yl)amino]methyl}-3-fluoro-
1-piperidinecarboxylate (650mg, 1.646mmol) in DME (5ml), water (2.5ml), ethanol
(5.00ml) was added 1-[(methyloxy)methyl]-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
25  2-yl)-1H-pyrazole (1.03g 4.33mmol), potassium hydroxide (3.95ml, 3.95 mmol, 1M
aqueous solution) and PEPPSI (112mg, 0.165mmol). The reaction was refluxed at
130°C under nitrogen for 4 nights. LCMS showed main peak as product. The reaction
mixture was filtered through celite and the solvent removed. The residue was
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\N---N 0) \ To 1, 1-dinethyl et hyl

(3R)-3-fluoro-3-{[(7-{1-[ (et hyl oxy) met hyl]-1H pyrazol -4-y11-1,6- 20

napht hyr iworea/pid7am no] net hyl | - 1- pi peri di necar boxyl at e PC3EPoay,1/03666@8mo1)
in DCM (10m) was added trifluoroacetic acid (2m, 26.0mvol) and stirred at
roomtenperature for 2h. LCMS showed product as the main peak. The sol vent
was renoveigseyrf i HEM wed Ipadadeomand 258 ridichoepiean eidopuifipd eonethgi PPhr at ed
50g SOX calutimg dgk.a 5&30€Hd othyl acortd mnojclohegared gtadidntv Adpr@viatefraction i c

amoni a. Ak cAmbiSEd ¥ the SRk b@mé\maqelgﬁwéé%iidv@eﬁm waBed, apd the
resi due df‘l ﬁd under (Tr\\/lfb%gt vacuut? yer.ol ht .. The [es) d g/f.yvagm urified on the
| ar ge sca g Lhu"bﬂv / l%l%\af% g 'Fﬁ 90'}3\%%[1"”(%% %Y%OWrsé)ﬁ i'Oh " conbi ned
and the sbf athatbRe Kt =PdmiBsMbt #AY product was dried under high vacuum
for |h to give the title conmpound as a yellow solid (349ng). 30LCVS ( Met hod
(B)l R = Mitdrdddiatelt 63711 Kb B &sﬁ@n{miﬁmb»o-b,rgj%phg%dia-ﬁgmm Ny
, br. T B s .S, , (. 44ppm , :
o). 7.318 ﬁ’ ,g °?‘}. eridrh r,§° ,B D), 4.25.3.87ppm (2H, 2xdd,
CH2), 3.38ppm (3H, s, CH3), 3.21-2.75ppm (4}1@3xm 2xCH2), 2.10-1.75ppm

(4H, 2xm 2xCH2). 350ptical rotation=F27.7 }c. 0.74 in nethanol, T=23.6C)
Preparation of the HCl salt: 47ng =t f base was dissolved in
di chl oronet hane (DCM (1m) and acsSnalll afbunt? of met hanol and HCl (1.0Min

Et 20) (0.127m., |eg) was added. THe solvent renoved and the residue was
dri ed under high vacuum overti give the title 5conpound as the HCl
salt (48.5ng), as a pale ordgngel/lyelllow solid LCVMS (Method B): Rt = 0.43mn,
M+ 371 Exanpl e4. 7- (1- Et hyl - 14-y1)-5-(f1(3S)-3-fluoro-3-

pi per 1%i nyl I met hyl I oxy) - 1, 6- napht hyri di ne
Toasol uti onof 1, 1-di net hyl et hyl (3S)-3-({[7-(1-et hyl-1H pyrazol -4-y1)-1, 6-
napht hyri donarb4igd Jcosigd netiuiiph) of3 1 f1-dimethyibtipil K8 6)-aiflnemal-bydidxamethy-11g,
2. 415mol pipkAdikédriciyibte (RF06RHEEBninidlf INUOVIPaLEhi) vadEdded 368ium3BdBaeol ) and
this was ﬁf.é{gg,eQ.@anol) (60% dispersion in mineral oil). This was stirred for 15min before
15  adding 5,7-dichloro-1,6-naphthyridine (1.2g, 6.03mmol). This was warmed to room
temp and stirred for 4h. The reaction had gone to completion and so was cautiously
guenched with agueous ammonium chloride before partitioning between agueous
ammonium chloride and ethyl acetate. The layers were separated and the agueous
was re-extracted with ethyl acetate. The combined organics were washed with brine
20  and concentrated in vacuo to give the crude product. This was dissolved in DCM and
purified through silica (50g), eluting with a gradient of 0-50% ethyl acetate in DCM.
Appropriate fractions were concentrated in vacuo to yield the title compound as a
cream foamy gum (1.91g).
LCMS: Rt =1.18min, MH" = 395.85
25
Intermediate  17: 1.1-Dimethylethyl (3S5)-3-({[7-(1-ethyl-1H-pyrazol-4-yl)-1.6-
naphthyridin-5-ylloxy}methyl)-3-fluoro-1-piperidinecarboxylate

30 A mixture of 1,1-dimethylethyl (3S)-3-{[(7-chloro-1,6-naphthyridin-5-yl)oxy]methyl}-3-
fluoro-1-piperidinecarboxylate (1.1g, 2.78mmol), 1-ethyl-4-(4,4,5,5-tetramethyl-1,3,2-
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15 roomtenp for 3h. The reaction had gone to conpletion and so was
concentrated in vacuo to yield the crude product. The TFA salt was
di ssol vedwpnronesermol and | oaded onto an SOX cartridge @ROEP201TI086600
impurities were eluted with nmethanol, and the product was eluted with 2M
amoni a in nmethanol. The filtrate was concentrated in vacuo ield a
cr eam gunfigxasirelan-2edothpyraralied0wd99.ptiP$mmen anyg dagpigen @afmreatwméﬁ% ( Met hod
C). The ap@bomiolgihe MHI@kSne/\(aﬁml)cmmivated(:ﬁmﬂwa@de@srseditm‘atd nitrogeadaforé 0 gi ve
the pr Oduﬁédlﬁ’é ttef?@&&ﬁ*ﬁh%ﬁyblﬁhos-ﬁﬁmfe n&duh}ﬁ de&) Oéé'ﬁn%n&\@quissﬁlggved in
met hanol ac{&gual . ﬂ {;&Cfﬁlgh[\”er ncvrf}r ?rgﬁ e% mqgc gntth t hanol .
The produc? g g‘f Jted 2 1P HPHET a0 e[‘?Pe ot e
concem r aP@¢POUR ARHBORIVNG ”éPdT*ﬁfhéqﬁﬂﬁquﬁéNé‘?oﬁ?p@iﬁrﬁﬁteééN'ﬁ‘ eth¥aacetntagad ( 500nm) .
25LCMS ( Mitehominkyed Btganice . vieteiwgshbitwith 35, 9addddNvRUGNED Bydrepteshipfrit (1H, dd,
;:H)SS 8. 5(7§|ﬁ)dncéﬂdéntrhfeddm \ﬂla\'c':#)l@ t@ RRPRaAd bFrddust. T?ﬁ)wa@?%@@lpéﬂ (nBcwe an@jz'%

ppm P ppm
(2H, cé@‘f'e% ynigiloy %'E?% %BEJ v@%q’ﬂthzg:@-@j'e”t b Sl %%’tatg]'?%%xm 2xCH?) |
1. 52ppm (B'iqdu?t elefas) in 3‘6 tefﬁ/élaCP*@featl%‘HOp lafe ér ong WY |9?”?Pé'f

T=23. 6C) Foreeairated wnvaﬁUOtttheleHGhe St compoundm&ngnbfsh tigantfoae (bai@e) was

di ssol vedLcmsbeM=(1Zmkiinand’ Eassloos was added 1M HCl in diethyl ether
(0.32nl). This was bl own down under nitrogen and dried in vacuo to 35yield

tC;]e L e EiomBhnt B R 2o (3853 S Sd BisShdinyn sty Vet hod
2011/ 13491 BemaphtivgridinSe@RiTe) The f ol | owi ng further exanples were simlarly

prepared: Nanme R- Al kylating agents tQ Form boronic ester Stereo-
chemistry LCMS MH+ LCMB HNmH

15
To a solution of 1,1-dimethylethyl (3R)-3-({[7-(1-ethyl-1H-pyrazol-4-yl)-1,6-
naphthyridin-5-ylJamino}methyl)-3-fluoro-1-piperidinecarboxylate (811mg,
1.784mmol) in DCM (6.1ml) was added trifluoroacetic acid (3.16ml, 41.0mmol) and
this was stirred at ambient temperature for 2h. After this time the reaction had gone

20  to completion and so was concentrated in vacuo to yield the crude product. This was
dissolved in methanol and loaded onto an SCX cartridge (70g) and eluted with
methanol (3 column volumes) and 2M ammonia in methanol.

The filtrate from the ammonia fractions was concentrated in vacuo to give a yellow oil
(653mg). The free base (553mg) was purified by High pH preparative MDAP (Method

25 A). The appropriate vials were combined and concentrated in vacuo to afford the title
compound as a yellow solid (265mg).

'H NMR (d6-DMSOQ) 8.65ppm (1H, dd, CH), 8.70ppm (1H, br.d, CH), 8.33ppm (1H, s,

CH), 8.05ppm (1H, s, CH), 7.77ppm (1H, br.t, NH), 7.37ppm (1H, dd, CH), 7.25ppm

(1H, s, CH), 4.19ppm (2H, q, CH,), 3.95ppm (2H, m, CH,), 2.85-2.50ppm (4H, 3xm,
30  2xCH,), 1.90-1.54ppm (4H, 2xm, 2xCH,), 1.42ppm (3H, t, CH3).

HPLC (column: Luna 3u C18(2) , #409663-12, 8-minute run time at 1ml/min, eluent:
0-95% gradient of 0.05% TFA/Acetonitrile in 0.05% TFA/Water, wavelength 220nm):
Rt = 2.49min

35  Optical rotation=-25.9 (c. 1.1 in methanol, T=23.6C)

Preparation of the HCI salt:
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Rt (mn) Ex 5@ 1-{445-({[(3S)-3-fluoro3-piperidinyl]nethyl}am no)-

1, 6-naphthyridin-7-yl1]-1H pyrazol -1-y1l}-2-nmethyl-2- propanol -CH2C( M) 20H
0 / V horwolwrizi34899 0.42 (Method B) Ex 6: PCT/EP2011/056600
2-{445- ({[(39)-3-fl uoro3-pi peri di nyI ] net hyl } am no) -

1, 6-napht hyridin-7-yl1] -1H pyrazol - g et hanol -CH2CH2OH 0 C o honochi r al
371 0. 38 QK@ﬂg,@ﬂthB)free base was dissolved in DCM (1ml) and to this was added HCI (1.0M

in Et,0) (0.357mL, 0.357mmol). An orange solid immediately precipitated. The
residual solvents were blown off and the resultant orange solid dried in vacuo to
afford the title compound as the HCI salt (120mg), as an orange solid.

5 LCMS (Method B): Rt = 0.45min, MH" 355

Example 2. 7-[1-(1.1-Dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-
piperidinyllmethyl}-1,6-naphthyridin-5-amine

HN H

7

—Z
il
Z

/
/

10  1,1-Dimethylethyl (3R)-3-[({7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-1,6-naphthyridin-
5-yl}amino)methyl]-3-fluoro-1-piperidinecarboxylate  (1.586g, 3.29mmol) was
dissolved in DCM (5ml) and trifluoroacetic acid (5.06ml, 65.7mmol) was added. The
reaction was stirred for 20min at 20°C. LCMS showed main peak of product. The
reaction mixture was loaded onto a 20g SCX cartridge and washed with methanol.

15 The compound was eluted with 2M methanolic ammonia. The solvent from the
ammonia fractions was evaporated and was kept under high vacuum for 2h to give a
yellow crystalline solid (1.171g). The free base (1.12g) was purified by High pH
preparative MDAP (Method B). The appropriate fractions were combined,
concentrated in vacuo and kept on high vacuum overnight to give the title compound

20  as ayellow crystalline solid (688.1mg).

LCMS (Method B): Rt = 0.52min, MH" 383

'"H NMR (MeOD) 8.80ppm (1H, dd, CH), 8.58ppm (1H, dd, CH), 8.32ppm (1H, s,

CH), 8.08ppm (1H, s, CH), 7.39ppm (1H, dd, CH), 7.25ppm (1H, s, CH), 4.24ppm

(1H, dd, CH), 3.82ppm (1H, dd, CH), 2.95-2.63ppm (4H, 2xm, 2xCH,), 2.00-1.69ppm
25  (4H, 3xm, 2xCH,),1.65ppm (9H, s, 3xCH,).

Preparation of the HCI salt:

50mg of the free base was dissolved in dichloromethane (DCM) (1ml) and to this was

added HCI (1.0M in Et,0) (0.13ml). The solvents were blown down overnight and the
30 resulting product was dried in vacuo for 1h to give the title compound as the HCI salt

(56.6mg), as an orange solid.

LCMS (Method B): Rt = 0.53min, MH" 383

Example 2. 7-[1-(1,1-Dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-
35 piperidinyllmethyl}-1.6-naphthyridin-5-amine — Alternative Preparation
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Ex 7: N-{[(3S)-3-fluoro-3- piperidinyl]nethyl}-7-{142-
(met hyl oxy) et hyl] - 1H pyrazol - 4-yl1}-1, 6-napht hyridin-5- am ne - CH2CH20Me
MeOB1 horwohnrial34®g5 0.43 (Method B) Ex 8: PCT/EP2011/056600
7-(1-cycl opentyl- 1Hpyrazol -4-y1)-N-[(3-fl uoro-3- piperidinyl)nethyl]-1,6-
napht hyri di n-5-am ne -cycl openty -Br racem c 395 0.59 NEt hod C) Ex
" Enant | offers solken g1, | KITOGMHEY bR 7 A AL PYISF - H-pyrazo-4-JI-
[ 1- (2, 2, 24 Bendphthyridiatsyllamido)khetipyir Réadre4-piddridinegarboagatehy r i di n¢524gn ne
- CH2CF 3 MpaRhidPhR DENQe4HI§ das added TFA (8.22ml, 107mmol) and this was stirred at
ambient temperature for 2h. After this time the reaction had gone to completion and
5 so was concentrated in vacuo to vyield the crude product. This was dissolved in
methanol and loaded onto an SCX cartridge (50g). It was eluted with methanol
(3CVs) and product eluted as the free base with ZM ammonia in methanol.
The filtrate from the ammonia fractions was concentrated in vacuo to yield a yellow
foam (1.559).
10 A portion of this (305mg) was further purified by high pH MDAP to afford the title
compound (265mg)
LCMS (Method C): Rt = 0.56min, MH" 383
Optical rotation=-34.2 (c. 1.01 in methanol, T=23.6°C).

15 Example 3. N-{[(3S)-3-Fluoro-3-piperidinylJmethyl}-7-{1-[(methyloxy)methyl]-
1H-pyrazol-4-yl}-1,6-naphthyridin-5-amine

To 1,1-dimethylethyl (3R)-3-fluoro-3-{[(7-{1-[(methyloxy)methyl]-1H-pyrazol-4-yl}-1,6-

20  naphthyridin-5-yl)amino]methyl}-1-piperidinecarboxylate  (813mg, 1.728mmol) in
DCM (10ml) was added trifluoroacetic acid (2ml, 26.0mmol) and stirred at room
temperature for 2h. LCMS showed product as the main peak. The solvent was
removed and dissolved in methanol and loaded onto a pre-equilibrated 50g SCX
cartridge. Washed with methanol and eluted with 2M methanolic ammonia. The

25 solvent from the ammonia fractions was removed and the residue dried under high
vacuum overnight. The residue was purified on the large scale high pH MDAP
(Method D). Appropriate fractions were combined and the solvent removed. The
resulting product was dried under high vacuum for 1h to give the title compound as a
yellow solid (349mg).

30 LCMS (Method B): Rt = 0.43min, MH" 371
'H NMR (MeOD) 8.84ppm (1H, br.d, CH), 8.60ppm (1H, br.d, CH), 8.44ppm (1H, s,
CH), 8.18ppm, (1H, s, CH), 7.44ppm (1H, dd, CH), 7.31ppm (iH, s, CH), 5.49ppm
(2H, s, CHy), 4.25-3.87ppm (2H, 2xdd, CHy), 3.38ppm (3H, s, CH3), 3.21-2.75ppm
(4H, 3xm, 2xCH,), 2.10-1.75ppm (4H, 2xm, 2xCH,).

35  Optical rotation=-27.7 (c. 0.74 in methanol, T=23.6°C)
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409 0.50 (Method B) Ex 9 Enantioner B: N {[3-
fluoro-3-piperidinyl]nethyl}-7- [1-(2,2,2-trifluoroethyl)-1 H

pyr azol - awbptii3®@7inapht hyri di n-5-am ne - CH2CF 3 Ms C)/ CE3/Hronoobdcn@ |

0.51 (Method B) Ex 10: N-[(3-fluoro-3- piperidinyl)nmethyl]-741-

(phenyl met hyl ) - 14 pyrazol -4- -benzyl Not synthesised - boronic ester
comerci a a 1@t (Method C) WD 2011/ 134971PCT/ EP2011/ 056600
yl]-1, 6- napht huf thelfroe haaenwae dissobielabldich(oddtieihahg (DCM) (1ml) and a small

10

15

20

25

30

35

amount of methanol and HCI (1.0M in Et,0) (0.127mL, 1eq) was added. The solvent
was removed and the residue was dried under high vacuum overnight to give the title
compound as the HCI salt (48.5mg), as a pale orange/yellow solid

LCMS (Method B): Rt = 0.43min, MH" 371

Example 4. 7-(1-Ethyl-1H-pyrazol-4-yl)-5-({[(3S)-3-fluoro-3-
piperidinyllmethyl}oxy)-1,6-naphthyridine

To a solution of 1,1-dimethylethyl (3S)-3-({[7-(1-ethyl-1H-pyrazol-4-yl)-1,6-
naphthyridin-5-ylJoxy}methyl)-3-fluoro-1-piperidinecarboxylate (1.1g, 2.415mmol) in
DCM (3ml) was added trifluoroacetic acid (3ml, 38.9mmol) and this was stirred at
room temp for 3h. The reaction had gone to completion and so was concentrated in
vacuo to yield the crude product. The TFA salt was dissolved in methanol and loaded
onto an SCX cartridge (20g). The impurities were eluted with methanol, and the
product was eluted with ZM ammonia in methanol. The filtrate was concentrated in
vacuo to yield a cream gummy solid (620mg). This was purified by large-scale MDAP
(Method C). The appropriate vials were combined and concentrated in vacuo to give
the product as the TFA salt. To form the free base, this was dissolved in methanol
and purified through an SCX cartridge (20g) eluting with methanol. The product was
eluted with 2M ammonia in methanol. The filtrate was concentrated in vacuo to yield
the title compound as a clear glass (500mg).

LCMS (Method C): Rt=0.51min, MH" = 355.9

'H NMR (MeOD) 8.92ppm (1H, dd, CH), 8.57ppm (1H, br.d, CH), 8.30ppm (1H, s,
CH), 8.10ppm (1H, s, CH), 7.58ppm (1H, s, CH), 7.51ppm (1H, dd, CH), 4.68ppm
(2H, m, CHy), 4.26ppm (2H, g, CH,), 3.30-2.60ppm (4H, 3xm, 2xCHy), 2.20-1.62ppm
(4H, 3xm, 2xCH>), 1.52ppm (3H, t, CHj).

Optical rotation=-7.6 (c. 0.79 in methanol, T=23.6°C)

Preparation of the HCI salt:

115mg of the free base was dissolved in DCM (2ml) and to this was added 1M HCI in
diethyl ether (0.32ml). This was blown down under nitrogen and dried in vacuo to
yield the title compound as the HCI salt (74mg), as a cream solid.

LCMS (Method C): Rt=0.51 min, MH" = 356

Examples 5 to 11
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formula (1).
exanpl e,

honochi r al

B:

Ex 11 Enantionmer A: N-{[3- fluoro-3-piperidinyl]nethyl}-7-
[1-(1-nethyl ethyl)-1H pyrazol-4-yl]-1, 6-
honochi r av0260/0B49%6 ( Met hod B) Ex 11 Enanti oner
fl uor o- 3- pi peridi nyl ] nethyl }-7-
napht hyridi n-5-am ne CH(Me)2 Br T
11 was pr épafdawingifuthedex@noies pese sigtilady E’lepé'iﬁddi ne, rather than the BOO
protected piperidine and separation of e

5 - Al kylating agents @xe
Sigma- Al drich UK

napht hyri din-5-am ne CH(Me)2 Br
N- { [ B€T/EP2011/056600
[1-(1-net hyl et hyl )-1H pyrazol -4-y1]-1, 6-
369 0.47 (Method B)

antioners at FMOC protected
Nei al Iy available from for

Alkylating

5 Stereo- LCMS LCMS
Name R- agent’ to form . . .
) chemistry MH Rt (min)
boronic ester
Ex 5: 1-{4-[5-({[(3S)-3-fluoro-
3-piperidinyllmethyl}amino)-
Piperidinylimethyliamino)y | .\ \Me),0H 0 _ 0.42
1,6-naphthyridin-7-ylJ-1H- A( homochiral | 399
(Method B)
pyrazol-1-yl}-2-methyl-2-
propanol
Ex 6: 2-{4-[5-({[(3S)-3-fluoro- o
3-piperidinyllmethyl}amino)- 0.38
PIpSTICt y]. _ yljamino) [ >:O homochiral | 371
1,6-naphthyridin-7-yl]-1H- -CH,CH,OH 0 (Method B)
pyrazol-1-yl}ethanol
Ex 7: N-{[(3S)-3-fluoro-3-
piperidinyllmethyl}-7-{1-[2-
/\/Br . 0.43
(methyloxy)ethyl]-1H-pyrazol- | -CH,CH,OMe MeO homochiral 385 (Method B)
etho
4-yl}-1,6-naphthyridin-5-
amine
Ex 8: 7-(1-cyclopentyl-1H-
pyrazol-4-yl)-N-[(3-fluoro-3- Br i 0.59
T -cyclopentyl racemic 395
piperidinyl)methyl]-1,6- (Method C)
naphthyridin-5-amine
Ex 9 Enantiomer A: N-{[3-
fluoro-3-piperidinylmethyl}-7-
; MsO CF . 0.50
[1-(2,2,2-trifluoroethyl)-1H- -CH,CF; NS homochiral 409
(Method B)
pyrazol-4-yl]-1,6-
naphthyridin-5-amine
Ex 9 Enantiomer B: N-{[3-
fluoro-3-piperidinylmethyl}-7-
; MsO CF . 0.51
[1-(2,2,2-trifluoroethyl)-1H- -CH,CF; NS homochiral 409
(Method B)
pyrazol-4-yl]-1,6-
naphthyridin-5-amine
Ex 10: N-[(3-fluoro-3- Not synthesised — 0.6
iperidinyl)methyl]-7-[1- -benzyl boronic ester racemic 417 '
piperidinyl)methyl]-7-[ zy i i (Method C)

(phenylmethyl)-1H-pyrazol-4-

commercially
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(Aldrich). Process Description for Scheme 6 10Stage a): Preparation of

(1S, 2R, 5S) - 5-net hyl- 2- (1- net hyl et hypcycl ohexyl 2-

0X0- 3- pi pEoi2dimsewn boxyl at e 4- Di net hyl am nopyri di ne ( @C3ERR)11/0666p6 ment hol
(0.95wt) and ethyl 2-oxo-3- piperidinecarboxylate (1wm) are

d| Ssol lnrllellenanrl din taliiana (1M nl\ Tha mvfllra ’IIZ |e haat
r.l

" ad tn r fl ux
LAY AYAY | LIBLIL C LA %A LAY \-I_UV TiIre T 7\C LAY %11 A"A%] U LAY

and st yﬁ-ﬂ@dﬂabhihyr@@vﬁamidays with per |am1||ab|ed‘t‘|@r10h] | ati on of| sol vg
repl enfSt T W|tnrr tofuene. The reaction mxture ijs coolled to 25C and
E\?\nqg%n?%m oY @%s

washed| W of 5% w gqueous HCI (¥4 vol) and then water (4
vol ). T'H@O@rwmj'&y']ﬁﬁﬁy@irﬁs concentrlat e r reduced priessurg tq,give the
title go(poethgetas)-a/-col ourl esigMei | .| 20 Prepar at | bomadhiral | 369 '

1(S)-2 grazaj4gj]d|60henyl phagsphi no) - 1,/1" - (Method B)

bi napht ng th ngg%cet oni tr| lle) pal | adi urr( 11) ditrif|ate, catjalyst |for stage b)
Pal | ad u%"lay\,ctatc TWE Hs—dtssotved—in abCLUIllti'Hc('f'f'v'uI) affd—st+++red at
203C fr?r’”iﬁ.”a"!tﬁ@e‘r%d\‘:ﬂé -on m xture i|ls cooled to 03C and

t ri f | udineoetdireridisylnfetgl)-c- aci d (0. 7'=v01\;2ﬁ8r. 9eq) is added sl qw é over
h

30m n. [AftREthddthyixidng for 03C t lie react hQRodRirAit|Ur g S dfed|to
203C and SIAN A for a further 32 min. (S)-BINAP (2. 77wt ,| | eg) |(Metheiddd

foll owé’draﬁd 4aYII’]V\ash of acetonitrile |(0.6vol) andl the m xtjure ig stirred at
203C f darhsnygidin- 5I'Qm|%nr opyl ether (10vol) is added slowy to gilve a sldrry

which is aged for 30min. The solid is filtered off under suction and washed
Wi th acet @xbainpid €1 drdssﬁr@b@’éd'usﬁgh@rﬁ FMOS préteetel mputidthel, $@peOMBh taé her
(8vol ). TB%o%rBFE%Feg déerugfe“ rg{ rétfan o@%H?nt%Fne?Q%FFM@)cC;S’rB?etc?é?rtfoHﬁtHQe

t emper at ur e
(1S, 2R, 58§'}5- met hyl - 2 ( 1- met hy! et hypcycl ohexvi (3S)-

53-f | Uor of 2Alyletiag pUEYs AtH erromeisiNly udiebledFam JoQpxampiel Sigma-Aldrich UK

(1S, 2R 5SjAidriddet hyl - 2- (1- met hyl et hyl ) cycl ohexyl

2- 0x0- 3- pi peri di necarboxylate (1 wt) is dissolved in ethanol (1.5vol) and
N-f | uor ob ).(1.07wt) added, followed by

[ (S) - Bl NAPHH 7 8wt ) at 20C. Resi dual NFSI 10 and

catal yst were vvashed in wth et hanol (3vol). The jacket is cooled to OC and
2,6- 1uti Staye GP. 2Preplaratidmaicf€dSARSS)vS-nrethyi2af1rmethyidtbyleahsirextylize bel ow
20C. The bﬁgjggg,gg,e@‘ngé%g;(ﬂates then raised to 20C. The reaction mxture is
stirred for coole and. stirred for an additional 2h. The solids
are isolated by filtration, washi g vmth et hanol (3vol) and dried under
vacuum at 40C. The dried crude $ 5 charged to a reactor, and

di chl oronet hane (5vol) added. The r@ |t|hane phase is washed
sequentially wth 2M agueous NaOH (3 oI) ter (3vol), 5% w aqueous HCI
(3vol) and water (3vol). The di or onet e extract is transferred to a

rotary evangtahSlboihaehyenh SURPPRE MR- BRBANCAN ISk dugsd pressure

to give a nobi une o Uct is
i sol ated B&‘PG%F?Q?’W%I%%“%%rﬁéEP%VPH/SHeFEﬁ"QﬁQ n @\Hﬂ”)e (AQ‘tP')drTf@d“l}HH%r vacuum

at 40% s heated to reflux and stirred for seven days with periodic distillation of solvent and
replenishment with fresh toluene. The reaction mixture is cooled to 25°C and
washed with two portions of 5%w/w aqueous HCI (4 vol) and then water (4 vol). The
organic phase is concentrated under reduced pressure to give the title compound as
a colourless oil.

20
Preparation of [(S)-2,2’-bis(diphenylphosphino)-1,1’-
binaphtyl]bis(acetonitrile)palladium(ll) ditriflate, catalyst for stage b)
Palladium acetate (1wt) is dissolved in acetonitrile (4vol) and stirred at 20+3°C for 1h.
The reaction mixture is cooled to 0+3°C and trifluoromethanesulfonic acid (0.75vol,
25 1.9eq) is added slowly over 30min. After stirring for 15min at 0+3°C the reaction
mixture is heated to 20+3°C and stirred for a further 30min. (S)-BINAP (2.77wt, 1eq)
is added followed by a wash of acetonitrile (0.6vol) and the mixture is stirred at
204£3°C for 2.5h. Diisopropyl ether (10vol) is added slowly to give a slurry which is
aged for 30min. The solid is filtered off under suction and washed with
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Stage c): Preparation of 1, 1-dinethviethvi

(3S)-3-fluoro-3-(hydroxynet hyl)-1- piperidinecarboxviate F HON

25( 1S, 2R s6ob/Ma7hy| - 2- ( 1- net hyl et hyl ) cycl ohexyl ( 3S) - 3PCrEre@1 25@R0- 3-

pi peri di necarboxyl ate (l1eq, 1Iwt) is suspended in anhydrous THF (6vol) and
treated with borane dinethyl sulfide conplex (6eq, 1.9vol). The resulting
sol ution Pectaniirigdigontoppi3et @“C(H%rSVQl@ﬂnéRPlSqm@p}ﬂ@ i@ kheupwduet igool ed to
05C and sthewldyiedaddestubat 20431 C(t0 ohstamtghalseoten{pdvatline. over 30- 90mi n,

mai ntaining the internal tenperature 30 bel ow 15C. Vi gorous gas evol ution
and foam g dese20BRIUeH0 P [505K] 8TL6n0Ch fh kiRl BedddRdass). .
stirred a hé p-2o%osdpineridingcarboXW@lgi n t hen cool ed to 20-25C. Tol uene
(4vol) is added, the mxture stirfed for 15mn then filtered. The filtrate
is separated and the | ower acidie~gquegQusqphase run off. The filter cake is
washed with 2M 35 hydrochl ori cd ( \fol) and the wash used for a second
extraction of the toluene phase. Y €Ol OweT “Migi di ¢ aqueous phase is run off,
conbined with the first acidic agueous and ctooled to 55C. The solution is
treated with sodi um hydroxi de (5eq, 0.668wt) and stirred at 10-20C until

t he sol i d('d.2885)-6dMethylgallemeibrletifyl)eliciaheryl-DoxorB-pingridiaebarhexyate 11wleq,

0. 802wt ) isndidseediidreaidnane1.62uplahdi N-fRdREndstlioharidel (NFEIY 1.0DWE

dichloro | r for
S e e e R Rt T
o Wor oanT CoBNERRETE AT 1 Fh NS Pral) TDaekELs faghg

di chl or orrblttlﬁlaﬁe(o(z‘z\y@ll) xharggdt Hewlywaseintaigingstag Empékqtlﬂrﬁcbel@\ﬁe?%éuefﬁhg phase.
The di chl prketetehhppmt@etis aiodrs raseel wWasdred Thict feavtiinemixtube as )stiaad fao2dient r at ed

in vacuo. odd&d fc?@“éjﬁﬁtlj sfirtd k& aqlmrécﬁﬁitldﬁ'al bihe TﬁH%ld@Ere‘l@Qat ﬁ!ﬂf@tlc(rfwm ) is

dded d t
cvapor at 1 BTN Ab S EPEPRLS TGN et PR PP T, ?Fdf‘;ﬁpﬁd%é‘i{ﬂt? the
resul 1ant ckIgee Jo coreasir andddieioramethane (yPlimsddaAd dhe rﬁﬁn?ﬁ‘aﬁ@pt ane
(4vol ). Thleasel® wdshed sensentiathawit 2h aBuedis BaOBOGvoIprwaer Buoi)ns5%eoel ed and

rotated aphqdddpe I—f(ﬂr?,\)d(?a anbh@ateof3vél).1 $hé ichiBFdnesih &S trastis tlaRtferrb@shgd W t h
hept ane (% gﬁgle\(,g ora %r %oer‘\%nlt QW%E‘@#PW?E §§) ane under yeduced pressure to

St aged) : Pr rat ono
15({[(tr| BIVE Gt GRN m PBNA 164 YYOREReAT a1 Thiohe FrgiiPFRaust BoleplatfbbY FF A 0 F
ON ACO 1fi|1ramnm1ahp¢cbwhlyheptane (3vol) and dried under vacuum at 40°C.

(3S)-3-fluoro- 3- (hydroxynet hyl ) - 1- pi peri di necarboxyl ate (1 wt) in pyridine
(3vol) i ssiliso).Vefefdral (H‘n?rdiﬁ'ne éth9 Ie “Hue] 384 fhydFOR &Ry -9 20
sol ution o0! =1 T OC 0. 80VO added at
such a r aRiRegidinecarhoxyial n t he internal errperature bel ow 5C. The reaction
mxture is stirred at - 10C for 4h,Fthenjnofnitored for conpletion by TLC

The batch is warmed to 0C, isonbo’m@ af 8vol) is added, followed by a

solution of aqueous citric acid (5.8w]Jcitric acid in 5.8vol of water). The
mxture is stirred at 20C for 15m n hen the | ayers 25 are separated. The

organs | pErRI5S)- W&Bﬂ ZS@C?H@ﬂhS/IbﬂJ |)¥ychshex{d C Wi th anot3mr3-merdtbioxs-30f
aqueous c &Bh(ﬁn%&' yﬁét@r‘f C'1frv 01iS 89 %dg é%@ TM@t(&/c}ly arﬁloogéé’[ d
agueous s lEI)O tg ? éO tion 3 n | it tr VO and
water ( 5vBit) DorRe Ipgiaui ﬁacgmeé@ %pb 6 6P PRSEL R S5ty
evapor at 0p3466°@iferetQ-fgh. tTfte| ackerpourideds C@ﬁledrtar(y:é bidand dowvigtasiged to
e) : Pr epar abld qQ0+HIC) ImdthahdTaBinl) evdrv80-08hin; Indidainthgneichivieynal-témperaarrd -
pi pera¢li nggaRbEX®I BlgBrous gas evolution and foaming is observed. 2M Hydrochloric acid
(4vol) is added over 10-15min, maintaining the internal temperature below 15°C. The
mixture is stirred at reflux (60-65°C) for 30-90min then cooled to 20-25°C. Toluene
(4vol) is added, the mixture stirred for 15min then filtered. The filtrate is separated
and the lower acidic aqueous phase run off. The filter cake is washed with 2ZM
35  hydrochloric acid (2vol) and the wash used for a second extraction of the toluene
phase. The lower acidic aqueous phase is run off, combined with the first acidic
aqueous and cooled to 5+5°C. The solution is treated with sodium hydroxide (5eq,
0.668wt) and stirred at 10-20°C until the solid dissolved. A solution of di-tert-butyl-
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1, 1-Di met hyl et hyl (3S)-3-fluoro-3-({[(trifluoronethyl)su

| fonyl ] oxyl met hyl )-1- 35 pi peridi necarboxylate (1 w) is dissolved in

N, N, - di mewbybfionBmem de (3vol) at 20C and sodi um azi de ( PCTER2010/026004 ) i S
added. The resulting suspension is stirred at 20- 30C for 6h. TBME (5vol)
and water (9vol) are added. The m xture is stirred for 5mn and the | ayers
ar e separ dicepondted1dgde 8392 wh 4R dichioremethane dvoh)is idteiend sinsed imwidht he TBMVE
phases ar moeoiizhivesmethiee (Diob)i Mad teoghase it sestined wgdrbushptfer 182 X

Svol), fifit&e&Snande Qlﬁ&c%ﬁ%%dqﬁﬂ%lcﬁ%ﬁ%{ﬁ&ﬂarﬁ% il €I’hé QovddrVsighhie title

?8%"’3”%?5%%2%?%? Ehef f"tﬁsrcskefs V%apsﬂsaﬂta fenERehEaRe &on sk ﬁ;ﬁ@ééﬁéﬁ' Y on

vesseld i sUpRft ipeRitizEct erpauesgeRNase: The) dighierpmethape extiagts sre washe
(azi domet tvatey - (evcﬂ) and codcquitrpEdi @i vewvar Db yésidwel (cllvis )dried @i §soBudd atn THF
(11lvol) angha: st (ol REadReISHd the InMiRiuRd corteWiratdd Tibaédy Tolvardsapgent r at ed

aqueous agypn} mel&a§8 aui 9{1&&x%ﬁ,ga%ﬂ%%éo%%.&hom&@l\sOAoz%a&anms@Vg dpoved by

10% pl at i num on

vessel i sGSYHRUISWY cRgepRigREP WSFW”NP %Pfj dilyiedhwith heptang ded); E)rﬁevessel

i s put@edshiry s wya:le@)gerBucmtatAOl(ﬁgtpn?@ Cﬁwnxwlwm@m’cefgeh%ﬂﬁ%@ forattr.i ed out
at at nospigs iselid isLesktRdNEdat ustiond washéd wh rlﬂiptdn@n(lzei avoly en@fdrig@Gnf or
38.5h (reggtjn 6959 ete by LCM5). The vessel is 15 evacuated and purged

with nitrogen three tinmes, and the contents passed through a CUNO

Zetacarbon filter (R55SP). The vessel is washed with THF (3vol) and this is
passed thStagen 1k preyi Mreparatiend fof + o.1-dineethyieth ore

concetd r af{ferifluo rd metied s ubioniyliexy}ateshyl) -G \piperidibecarb@fatege ) : Preparati on

of 1,1-dinmethviethvi (3R)-3-{117-chl oro-1, 6-napht hvri di n-

5-vnam nol met hvi } - 3-fl uor o- 1- pi peri di necargoxviate 0 A ,L HNNO\ - \) d A
m xture of 5,7-dichloro-1, 6-mapt.hyridfne ()J\eg, iwt), 1, 1-dinethylethyl
(3R)-3- 25 (am i nonet hyl) - 3- .- 1-pi p&Fi ddn arboxylate (1.1eq, 1.28w),
and dii sopropyl et hyl am ne (2éeq, 3. 75v in NWP (6vol) is stirred at 1105C
for 17h. The solution is cooled@ o0 70-75C and water (6vol) added over 47mn

at  65- 75C1, 17higmelth yidthyl € (3-FBfRMo-3L hdroxipethy)-1-platidinetdtBokyne! vty an45C to
give a 5' rdene E?%g”%éflég{cggehs%gsi@w Mn(feqoi ‘ﬁErothn Zﬁmg%etr@enﬂ%gﬁe@Hﬁ ﬁ{; 2. 25h
b

The s s CO. n”\ﬁﬁttréﬁmt thgn% 6: i S was

1 9v] N??'H%%”e‘? E%'S@Pﬁ%%at WS 56 a08C.
As the sold anaitain hez:@iﬁraalﬁgmiger@mrmb@m 51QvPT e seatign Wixtute issstirred|alirri ed in
1: 1v/ v NVPO@ataerdh( Thedv slopitordth dorscamplgtiors by &aCe 0 ht habCisawmarnsdd for €C, at

65- 66C f 0[5 IQ) ylR@taid K’Ef\fo)ﬁ id 8dGOkSRWES b@% SoRtioR N aaggﬁsf&trrlc%cﬂa(ﬁ%wt The
solid is ¢ 2vlv

NVP! vt or C'Fffvaoﬁmﬁ Rl SE0gEEl TEo g ar Stitsle e G oo dfin e e
St aged h) 2 separatpt: Jap A gasyr lgyer is washed sequentially at 20°C with another solution
7-[1- (1, 1otngwddug| @tribydcid 138wl cirzmbeid-ipl §.806l fqf (BBer), followed by aqueous
sodium bicarbonate solution (0.35wt NaHCO; in water 4.65vol) and water (5vol). The
organic phase is evaporated to dryness on a rotary evaporator to give the title
compound as an orange oil.
30
Stage e): Preparation of 1.,1-dimethylethyl (38)-3-(azidomethyl)-3-fluoro-1-

piperidinecarboxylate
F JOL

1,1-Dimethylethyl (3S)-3-fluoro-3-({[(trifluoromethyl)sulfonylJoxy}methyl)-1-
35 piperidinecarboxylate (1 wt) is dissolved in N,N,-dimethylformamide (3vol) at 20°C
and sodium azide (1.1eq, 0.20wt) is added. The resulting suspension is stirred at 20-
30°C for 6h. TBME (5vol) and water (9vol) are added. The mixture is stirred for 5Smin
and the layers are separated. The aqueous phase is extracted with TBME (5vol) and
the TBME phases are combined. The combined organics are washed with water (2 x
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fl uoro-3-piperidinyl]nethyll-1, 6-naphthyri di n-5-am nedi hydrochl ori de
Hydrochl oride salt of Exanple 2) F HNNH -1-----
1, 1- D mewbybati3yd7@ 3R) - 3- {[ ( 7- chl or 0- 1, 6- napht hyri di n- 5P¢ir)ERndinokésed hyl | - 3-
| uor o-1- pi peri di necarboxyl ate (1wt),
(1,1-dinmethylethyl)-4-(4,4,5,5-tetramet hyl-1, 3, 2-
di oxabor op¥h). Siltgrey amﬁmgwﬁ'@te«d ynder@gauged @r@awﬁmtq)gwalth@otﬁ@t@n(p@uadm) and
1, 1" - bi s(dnbeanigelilt yl phosphi no) ferrrocene pal | adi um di chl oride (0.00825w )
are dissol ved/ suspended in 1,4-di oxane (8vol) and water (2vol). The m xture
h

3-
(
5
f
1-

i s heatedgl.0 0 refl ux ) ure | ed 4t 0 203C
toformasae' .., af. 1. 2thyl }nomethl- Bit -1-iItrate

is co&enﬁmwfa_tﬁl a vacuum di st I I atl on. ToI uene (10vol) is added.
The solution is washed with water (Bvol){thdn stirred with Silicycle

Si -Thiol derivatised silica gel \f JLng\fGCfor 2h. The m xture is
filtered at 60-65C and the cake2 V\g@ ol uene (2vol). The organic 15
filtrate is then heated to 60-63C ant¥4M hydrogen chloride in 1, 4-di oxane

(2.9vol) @H@ieﬁiyow@énaa&m ossdhS Tarbd ew? ﬁ«ﬁbgé@dﬂto.mﬁﬁﬁe@hw(s . The

resultin d.to | ]
T ter e GRdtehy Pife S bt iNa G Sl B sk é{} L f@%ﬁqVO@ﬁe or oduct
is dried Pfr‘\arg%ub”lﬁ vegssicringing dm MtAntHip (- Conprt: qﬂ@que@gsm@ma

i ): Prépar solition 6f33% it Isofuliot- 8vatetshgdaedfollowbid iy rl %o blatinyrh | oriNedrboii 3S) - 3-

1;\' HJO; 2 3- RioRBsdrdivttthbyay iy l1bsl ~Bonanbt, hy Bydit-Treanddel (ExesilaehndF HN Y

, 1- Di met hg PRy ”itﬁﬁjo”“m?s AR TRRPIREPS s Piigpd i hvdrooey SIVINGHSt hyi 1 - 1,
6- 25 nap ?H?ﬁ’u d, hydroaenalion; FRFHRS <t ol AENQSRARNC iPLeSS gesm%alﬁ spended in
wat er ( 10intggrhalaacpezitre df w0t G fart 38:Ph geactmnecqmiplete Syl GMSHdeacsisdélos aqueous
phase1ss basdubieachnai ﬁdﬂg&ﬂ%ﬂﬁ\lﬂ@dgél@trﬁ@!@h%ebOarﬂHhéQ:oaﬁadtseﬁésrsé@&r&dungéh et hyl

q

acetate (&KoY E!a);arbg;gf%nt@%{ﬁs%%ﬁvz ARSI Ll viliYE RO WhacRlsag | de T
wat er (5VO|%S ntrate

sol i d. ThBa3s&d;! ﬁ?&g'i‘éhesﬁ'éeﬁflé’Hﬁ'¥dJSPﬂ 'Herbfﬂ‘ﬁlco eé?t%fgé'ﬂic‘i ?r%mc)entéﬂﬁdheat ed
to 73-78CtaGyeenwpindhe rafpysypperian. The sol ution is line filtered through a
SpM domi ck hunter filter, with a 0.2vol line wash. The solution is cool ed

cool o8 oS 0 0P, ik AnGOUR W98 AR 1 SRS IS |
(3vol ) ovE&=Se - gmﬁm@# C for 1h. The slurry IS

cool ed to 20-23C and aged for 16h. The solid is filtered, washed with
1:1v/v n-butyl acetate/ TBME (1vol) fglo b%V\TBI\/E (2 x 2vol) and dried in

vacuo at 405C to constant probe {grpgatyrey-Rrocess Description for Schene
7
= SN
\N = Cl
A mixture of 5,7-dichloro-1,6-napthyridine (1eq, 1wt), 1,1-dimethylethyl (3R)-3-
25  (aminomethyl)-3-fluoro-1-piperidinecarboxylate (1.1eq, 1.28wt), and

diisopropylethylamine (2eq, 1.75vol) in NMP (6vol) is stirred at 110£5°C for 17h. The
solution is cooled to 70-75°C and water (6vol) added over 47min at 65-75°C. The
mixture is aged at 65-75°C for 50min, then cooled to 45°C to give a slurry. The
mixture is slowly cooled to 20-25°C then aged for 2.25h. The solid is collected under
30  suction. The filter cake is washed with 1:2v/v NMP/water (2vol) then water (2 x 4vol)
and dried in vacuo at 4025°C. As the solid still contains significant NMP (16.2%w/w)
it is reslurried in 1:1v/v NMP/water (7.3vol). The slurry is heated to 65°C and stirred
at 65-66°C for 1h. The slurry is cooled to 20-25°C and aged for 3 days. The solid is
collected under suction. The filter cake is washed with 1:2v/v NMP/water (2vol) then
35  water (2 x 4vol) and dried in vacuo at 40+5°C.
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Stage a): Preparation of 2-(2-ethoxv-2-oxoethvOnicotinic acid and 242-

I sopr opoxv- 2- oxoet hvOni cotinic acid ratio -2:1 The reactor is charged
wi t h pot awei2onvi3e97 - but oxi de (3eq) foll owed by i so-prop&adEPE@OF§sounder
nitrogen atnosphere at 305C. The mixture is stirred to dissolve. After
cooling to -30C, ethyl acetoacetate (2eq) is slowy added under nitrogen 15
at mospher Stages M di): Mreparation ofi T - d-dimethylethetH-pyeazel-d-VIIEN{H3S)-| s

char ged aB-fBﬁﬁa@B-@émdlmt]mbmvl}-t,mrmphmwmﬁ|h-r$i-amia|ei d (led)hydfbelsoridef ol | owed

by a rinsgypirotRIBRUERYIt ctEX@RPIe £)LVOl) . The reaction mxture is heated to
783 C under nitrogen atnosphere tor at ,:I east 4h then sanpled. On receipt of
a successful sanple result the rea@(I ooI ed to 305C and quenched with
2
|

water, followed by dilute HC to dj he pH to 6-7. The reaction

m xture is concentrated by vac |[q at <60 Cto 4-5 volunmes. 10%
NaCl solution is added foll owe ace Further dilute HC is
added to adjust the pHto 2.5-3.MN. |pha5|c mxture is then filtered
through a celite bed and the cake washednvth ethyl acetate (tw ce). The

et hyl acetate and 25 aqueous | ayers are %par ated then the aqueous |ayer
back extracted with ethyl acetate (tw ce The ethyl acetate phase is

\tﬂfgsfllegb %FE nw ('fg'?ﬁv gﬂlﬁ%{ambré—(?@%é&lﬂwynam% xel) egﬁﬁbﬁd@mseiﬂu&odt St' I'led
(st b1 egpuEidnsEleh e 1 Thal, o3, HAmEELED-AEES SREmAR D SIAT E |
step is réigsanasean-Phd)- T'ér@bﬁwatzp'ﬁdot?@vvueﬁéi'%w@mnaw PS4 A! .1 Pigd-305C and
treat ed wertbutgplarsphindPemiocenelhe pal@pelm;l ondicklogde r r e@.0@825%1)2h atre 305C
then filt gi86lvediEiBpeMiddini154-BR%ARM (b Bndexaie2(ay The nikere i9htheaded and
dri ed;@t ?e%u?% g @é‘d‘flﬁ%ﬂﬁfﬁ%%@% %% Wgﬁ‘is%g@wﬁ _?]sf&@p%n da%g%ﬁeb) & c):

Pr epar ation o of uran

(9vol ) i sS¥ida retdoo HEdER Xequym- fﬁlq WE@ I§yConReNtEXed {9 KYOInd? ¢PF¥Mester (1
eq) and adlrstlllatlen ofoluester diRyd) isf added. The sblutioTisewasheduwith iveter dovadidthen

- 2. 57. 5C yiretey withtSingelrr siTmsipienatiddiesilitd gal etviyiat IBotas-et foy 12am mae (1. 35eq)

?gd5'7atg m'.sﬁmfregoaft%g bE ol tﬁ§%9Q o wibfed GAFLIM rgga;'tﬂ{ﬁ&ggg R
car of I Iy THTA B dBmneaed do Bhsfangi an @Y? hyirogen CRRRYGR &A-9Xa8d2d VoD | ut e

HCl is addddpdapversi0min abpmwtumh@ sﬁﬂeﬂoatéoswcs‘or FheTha sesulting isbimiist i | | ed
under vacuestedito 2683°C ted hged dorv . e SThansblid dg Ifigereti cof7 ubderSductidheand

suspensi ofakifedSiith fcﬁiﬁi;ne](b xaivo TRe %Q)otut]ﬁl@ driel tlr? Ugslio di+3e il chrtamashed

with water % gol en of f1 oaded and dried under vacuum (NLT 650 nm of
10Hg) at BPPE 2 ]a €12. Oh Stages d) & e): Preparation of

5, 7- F&¢hl oro- 1, 6- napt hwi di ne  15Phosphorus oxychl oride (3vol) is charged to
t he react Staget |§058re‘@[atmvecbfb7-[1-.(ﬁ4-dimet_hvlet_hvl)-1H-pvra_zol-4-vI]-N-{[(3§)-3-

fluoro-3-piperidinyllmethyl}-1,6-naphthyridin-5-amine (Example 2)

7-[1-(1,1-Dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-piperidinyljmethyl}-1,6-
25  naphthyridin-5-amine dihydrochloride (1wt) is dissolved/suspended in water (10vol)
and washed with ethyl acetate (2 x 5vol). The acidic aqueous phase is basified with
32% NaOH (0.6vol) to pH 10 and extracted with ethyl acetate (2 x 5vol). The extracts
are washed with 5%w/v sodium chloride in water (5vol). The combined extracts are
concentrated on the Buchi to a solid. The residue is suspended in n-butyl acetate
30 (2.8vol) and heated to 73-78°C to complete dissolution. The solution is line filtered
through a 5uM domnick hunter filter, with a 0.2vol line wash. The solution is cooled to
45-50°C and seeded with the title compound (0.001wt). The mixture is cooled to 40-
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napht hyridin-5, 7(6H 8H) - di one (leg), tetramethylamonium chloride (1.05eq)
and a rinse of phosphorus oxychloride (0.5vol). The mxture is heated to
103. 53. 5ovaendiigBegmed for a m ni mum of 36h. The reacti oRCTEPRI@NO5&GOO| ed to
605C and sanpled. On receipt of a successful sanple, toluene (4vol) is
added and the m xture 20 concentrated to 2-3 volunmes by distillation under
vacuum ( NET Gand gaedbfor igmimndhe shpeisidiited wibEBMi (ivol) srvar 30mintr®- (2vol )

i s added a5C,agdiaget be40wE1QIfoe 1H] Thelsluey isiooteed 16R0PBNCt and2agidviot t6h. Thi s

.t gl gggleegqlﬂé talopd i iigdr | %gmj GUE ! 1P nttﬁnﬁaéc%@ataﬁeﬁnmw)tﬁa%véénogse{nhxlt ure
e o o e I N S L

sodi un® car bonate (15vol) which has been pre-cooled to 5.05.0C. Additional
t et r ahydr Bfegess Oeédedplion foraSichein@f ong with et hyl acetate (3vol) in order to

rinse out the initial reaction vessel. Wilst still at 55C the m xture is
lowy t ad t % i t 5vol
o st i v oadEC ot #@%ﬁ?fﬁ%.? ?ﬁféﬁﬁ*@.éf*?é&?‘kﬁﬁﬁﬂﬂﬁc AR L SR

pH adj ust n ei t her 15% aqueous sodi um carbonate

soluti®n or dilute HCl. Ethyl acetate (5vol) is added followed by celite.
The m xture is stirred then filt&ed. The celite bed is washed with ethyl

acetate (2x2vol). The filtra i (g still §§'5C under vacuum (NLT 650
mm of Hg) down to 305 vol ungs. |Wat (®Rval) || s ded and the distilled
again down to -30vols. This addi ti ongy tillation cycle is repeated

until the tetrahydrofuran, 35 tolluene and ethyl agetate content are each
NMI 3.0% by GC (%wWw. At thato pod)ﬁﬁ wat erOT10vol») is added and the

m xture heated to 42.52.5C and stirred for 30- 60m n. The product is
isolated by filtration at 42.52.5C and@igaghled with water (2x3vol). The cake
i s sucked dry then of fl oaded and charged to a separate reactor. \Water

(20vol ) i $he @A, dhEhenged i RaARISHIM FeEbuaxide (3es1) dallowed ydseprapaadl £ or 30-
4060m n 4Qvek us@er nithegeprattiosphers af 30158¢C etheamktuna sshatidredlito Hisselver Aftéx3vol ) ,

sucked V&ali lfolm?@P@TMyEPg&lddc@’é@eﬁo@edr Vs thewlyt badsd amded diogenvacuum

g\zlﬁn gcgﬁlric;s ﬁéredét | o%t ,é?er%tlﬁm?rgop‘i@g co§§8 T?.zségté%"-@ 1R§?lsngﬂa? e ) for

D201 1 o G doyRy St oG Apd e TolovikA Ry 4 TRser e of

1,1, 3, 3-t @Dp@ﬁﬂtﬁ@(m(b@ﬁn he BGEB'ZR@ m'ﬁEFGZTSri‘teE}edadei@r(tC upderyiitigadnazi ne

hydr ochl osintt&ph@reSgat B3stAhmbgh sampidi @modecéipdobd kagcessiansarhidé rddult( 4. 72kg
, 46. 55m)1)he"\’% ct%qq§€oc§F@ﬁp3@l95 @%dtq%@ﬂﬁ{éﬂt\kﬁﬁﬁwgl@ QW|O§\%9 by-l_ci"fl‘ﬁter Bart on

mxtu%(g @u ﬁ gg@ eated to ref After ca. t'he reacti on was
sanpl €d aff $af § NVR. Pass criteria was <3. O%Startlgg mat eri al

r emai ni ngTh@epeion] b‘ﬂXt'éﬂe & peresniraisdl by vReWp| digtiliation gt cG8l €, todfut ed with
wat er (8. 28kgps.atide dePsortied is addeddoloweb<0 Ethypacalatd SMrter witttel HCI

appr oxi maisedddedib agfust the M tod2.8a.0.etHaansl asiasixdie i rseméHQﬂiere-tﬁhﬁroﬁgh ytion was
basi f | ! Ed I};tg| b%g Rg‘(cgﬂg ’Wa%?%& i qp}%"‘) cetalt:é g@fces 1 1%!?19%%3&51@ iihe

organic ase vvas saturate e SO i on azpd3rril/g

2) an€f or PREqUS. avers Fre S@H@rﬁt%gﬁar@?e@weuway@r ek Wtr?@ewmoﬁtﬁu (2. 08kg,
72%i el d) aestate (wiosn Thegeihyl cB@tgp phatey iSOBaFTEHaWE) waRed Siraly6%byq.PNaPlar at i on
of 4- Br omgoldtidnl , ThedbrigahibYdhek8 Y )distitbdP¥d azohelufedt @ideedhaien H)<50°do an ice

cool ed SOLFHM@IS(% 9% éq n‘f?)ftqﬁé é& @ h¥ yt aizé’%&u% B9 to1 090l ) i n
25 di chl or ﬁ | ONW Se.
25 o o R 180 eh s fJﬁeﬁetrﬁéUE R sisgensa 5 SR Poyr asol o
<30% $@C) 301Fienandhtigatedt witiRhexanke $10vohed harﬁuspemsh@ dnspired tf@rkéﬂhsaﬁows <1. 0%
by GC. On3p&5°€i Pendiiterdpashs Jokts Ud wasAYweh diexamdi(swf ihee dilnsgedsandas added

to the reghld arBastalihlrivolln HEr 650 finflof) tifch, to bl ue. The organic

phase was then washed wth 5% NaCl ut| on a rine in sequence, then
30evaporated to give the title conpound as a brown liquid (2.67kg,
93. 4%i el gmwgﬂ 6-naphthyridin-5,7(6H.8H)-dione
35
0
= | NH
NS
N @)
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Stage c): Preparation of /so-Prot* pinacol borate To a 20L four-neck
bottle tri-isopropyl borate (261.0g, 1.388npl) and pinacol (142.5q,

1. 207mol)woena/ddyed and heated to -90C for 12-16h. ThePCTiEPOl1A56600 a
reaction 5 conpletion is pinacol <4.0%by GC. After conpletion, the
reaction was converted to distillation, and the product fractions (boiling
at 174- 178eyahydrafierenddvolrisusharged ta ﬁheerqarctsxud@ltOWﬁdsbbBwastﬁewga@a@nelo| ourl ess
oi |l in a gstet detypagea ahsSOFteDMldreiomag svdh&he mixtdlis basdled es-20817c31Cwer e

oper at ed. ,{Fer P cRASatRiBEpHiere Qﬁerﬁt?eaqg(%NlthLlFletiﬁ aHM% & BhE 1RE MGt t o be

q dit 10
R A e R I
di oxabor oparfegelvtlgf alwoﬁW%ili'dP@J“(thﬁtr@@%H|'%P%reﬁli)( reatfgwthaacmﬁnm@u@,- neck

bottle, Asbrasrtheptventeribatiged.ppilue 610 i dddbBleg <55 BEatjdst tenpH THB-5(R5.2L) wer e

added, thepe thurd %t dEdcWamdePPa@mint at ket weap I8 v@lmhes &G (ﬁf&édt foeat ed
Wi th nBuly & 9528”%3 sﬂ%&%oﬁ%%‘t.rr&ﬁ% ! SPBLELUE ‘?rl%ﬂn‘iegéd aftll LLpnst he

solution was sSti I 'SOPT OpYy i nacol
bor at e ( LNAFIRY WY Bl 1] VaUReA Ioa TN GpAITES UTie YeCHE Ok V@E@meﬁp et o

af t er16t i Hoj alpX-o42.5°8fopt2.0st arti ng material <1.0%/a by GC) then water
(2.3L) was added to quench the reaction; and the pH adjusted to 8-9 by
additiong 3 g 1 . ) aS e_tracted w th TBMVE (3.45L
x 2), and23AES&dsptiaddeBaE : A A NaCl (3.45L x 2) and
water (3.45L) in sequence The orgam C phase was evaporated to give the
crude product. After subsequent recrys allization from 25 hept anes the pure
product was obtained as a white sglid ACC purity 99.7%/a) in a 63.5%h
overall yield. (Two 20L reacti ons"weile r t hen conbi ned in the heptane
recrystallization). WD 2011/134 ?qP 11/ 056600 C ains 1. A conpound of
formula (1): F X NH

15  Phosphorus oxychloride (3vol) is charged to the reactor at 30+5°C followed by 1,6-
naphthyridin-5,7(6H,8H)-dione (1eq), tetramethylammonium chloride (1.05eq) and a
rinse of phosphorus oxychloride (0.5vol). The mixture is heated to 103.5£3.5°C and
stirred for a minimum of 36h. The reaction is then cooled to 60£5°C and sampled.
On receipt of a successful sample, toluene (4vol) is added and the mixture

20  concentrated to 2-3 volumes by distillation under vacuum (NLT 650 mm of Hg) and
temperature <60°C. Additional toluene (2vol) is added and again the mixture distilled
under vacuum to 2-3 vols. This toluene addition/distillation cycle is repeated once
more then the mixture is cooled to 47.5+2.5°C and treated with tetrahydrofuran (8vol)
and ethyl acetate (8vol). The mixture is cooled to 3015 °C and poured into 15% aq.

25 sodium carbonate (15vol) which has been pre-cooled to 5.0+5.0°C. Additional
tetrahydrofuran (3vol) is added along with ethyl acetate (3vol) in order to rinse out the
initial reaction vessel. Whilst still at 5£5°C the mixture is slowly treated with further
15% aqueous sodium carbonate solution (5vol) and stirred for 15-30min. The
temperature is increased to 22.5+2.5°C and the pH adjusted to 7-8 by addition of

30  either 15% aqueous sodium carbonate solution or dilute HCI. Ethyl acetate (5vol) is
added followed by celite. The mixture is stirred then filtered. The celite bed is washed
with ethyl acetate (2x2vol). The filtrate is distilled at <65°C under vacuum (NLT 650
mm of Hg) down to 305 volumes. Water (2vol) is added and the distilled again down
to ~30vols. This water addition/distillation cycle is repeated until the tetrahydrofuran,

35 toluene and ethyl acetate content are each NMT 3.0% by GC (% w/w). At that point,
water (10vol) is added and the mixture heated to 42.5+2.5°C and stirred for 30-
60min. The product is isolated by filtration at 42.5£2.5°C and washed with water
(2x3vol). The cake is sucked dry then offloaded and charged to a separate reactor.
Water (20vol) is added and the suspension heated to 42.5+2.5°C and stirred for 30-

40 60min 42.5£2.5°C. The product is filtered and washed with water (2x3vol), sucked
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NN VIN'N\Y i R 5(I) wherein: Xis 0 or NH, Rl is C2-4 al kyl,

C3_7cycl oal kyl , hydroxyC24 al kyl, C 1-2 al koxyCl 4 al kyl,
trifluorowethy@di®ial kyl or benzyl; or 10a salt thereof PCTEP2A10666pOUND Or
a salt thereof according to claiml in which Xis NH 3. A conpound or a
salt thereof according to claiml or 2 in which RL is C24 15al kyl,
C3_7cycl odiykifienotrarsierreg kory Gcugmalokgn andgfurtherc dagrb@h P21t 2-55@l ¥ndetier eof
accor di ngvacuued @LUT 650 mmvdtiHg) fdRBiRls. et hyl , t-butyl, -CH200H3,

- CH2C( CH3) 20H, - CH2CH2OH, - CH2CH200H3, -CH(CH3)2, - CH2CF3, benzyl or

cycl opentyl . 2 5. A, oudnd or.a salt thereof according to claim4 in
which Rl Pro £3 n L R ochien d or a salt thereof according to one of
claim®1 to 5 having the S absolute stereochenistry. 25 7. A conpound or a
salt ther 8t | drepatatiooof dH#e 1eRimngthye stH-pyrazble (Intermediate 9)
7-(1-ethyl -1H pyrazol -4-y1)-N-{[(35) #3=f| uoro- 3-pi perid
I nyl ] nethyl11-1, 6- naphthyrid in-5- an ne; 741-(1 ,1-d
i met hyl et hyl ) -1H pyrazol -4-A-N-{[ (35 -'\#I uoro- 3-piperid inyl]nethyll-1, 6-
30napht hyri di n-5-am ne; N-{[(35)-3- y;)io- 3-pi peridinyl]nethyll-7-{1

-3

-[ (et hyl oxy) nmet hy1] - 1H pyrazol - 4-y1 6- napht hyri di n-5-am ne;
7-(1-ethyl -1H pyrazol -4-y1)-5-({[(35)-|3-fl uoro-3-pi peridinyl]nmethylloxy)-1,
6- napht hyri di ne;
351- {445- (9[ @38)ixre | gor b B.-Digyame Py PRIy (33Bnod3-4/mohaphd higrtdi n- 7- y1
] - 1H pyr abatythydrazine hydrochloride (2.9kg, 23.27mol) in ethanol (24.54kg), conc HCI
10  (4.72kg ,46.55mol) was added, keeping the temperature below 50°C. The reaction
mixture was then rapidly heated to reflux. After ca. 2h the reaction was sampled and
analysed by NMR. Pass criteria was <3.0% starting material remaining. On receipt of
a pass result the solution is cooled, diluted with water (8.29kg) and evaporated in
vacuo (T<50°C, p<-0.08MPa) until approximately all of the original ethanol was
15  removed. The solution was basified with 10M NaOH(aq), extracted with EtOAc
(11.11kgx2) and the organic phase washed with saturated ammonium chloride
solution (4.3ml/g x 2) and brine (4.3ml/g), then evaporated to give the title compound
(2.08kg, 72%yield) as a brown liquid (GC purity 99.70%a/a).

20 Stage b): Preparation _of 4-Bromo-1-(1,1-dimethylethyl)-1H-pyrazole
(Intermediate 10)
Br
_N
N

x

To an ice cooled solution (0°C to 10°C) of 1-(tert-butyl)pyrazole (1.75kg, 14.09mol) in

25  dichloromethane (12.9kg) was added NBS (2.63kg ,14.79mol) portionwise. The solution was
stirred at 0°C until the content of 1-(tert-butyl)pyrazole <30% (GC), then warmed to RT and
stirred until the sample taken shows <1.0% by GC. On receipt of a pass result, 10% sodium
bisulfite aqueous was added to the reaction mixture until Kl-starch did not turn to blue. The
organic phase was then washed with 5% NaCl solution and brine in sequence, then

30 evaporated to give the title compound as a brown liquid (2.67kg, 93.4%yield; GC purity
99.1%a/a).

Stage c): Preparation of iso-Propyl pinacol borate
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1-y11- 2- et hyl - 2- pr opanol ;

2-{445- ({[(3S)-3-fluoro-3-piperidinyl]nethyllamno)-1, 6-naphthyridin-7-yl]-
1H pyr azowv@-2911eedranol ; PCT/EP2011/056600
N-{[(3S)-3-fluoro-3-piperidinyl]nethyll-7-{142-(nethyl oxy)ethyl]-1H pyrazol
-4-y11-1, 6- napht hyridi n-5-am ne;

57-(1-cycl opentyl-1H pyrazol -4-y1)-N/[ (3-fluoro-3-piperidinyl)nmethyl]-1,6-n
apht hyri di n- 5-ani ne; O
N-[ (3-fluoro-3-piperidinyl)nmethyl]- 41-EI§2, 2,2-trifluoroethyl)-1H pyrazol - 4-
y1l] -1, 6- napht hyridi n-5-am ne; ~B~

N-{[ (3S)-3-fl uoro-3-piperidinyl]net h9 | - 7#1-(2,2,2-trifluoroethyl)-1H pyraz
ol -4-y1]-1,6- 10napht hyri di n-5-am ne;
N-{[(3R)-3-fluoro-3-piperidinyl]nethyl|<741-(2,2,2-trifluoroethyl)-1H pyraz
ol -4-y1] -1, 6- naphthyridin-5-am ne;

N[ (371 gk arabn RbRatdcRioBilehIRIdRYcyr Bt re( @BF.0Y! 11584MA arld biR¥écH izl y 1l - 1. 6-
naphthyrlgill @ -@m ne; ~30°C for. 1 o .

15N-{ [ 3- f 198f 003 irp & ﬁ;?f’]'}?é’ﬁ?’io} “SP0%-10 1 5By T8 RUeY'2 195 pye3dBN - 4-ya] - 1
, 6- napht EYMPlation B-Rimaaek<4.0% by GC. After completion, the reaction was converted to

N-{[ (39S) - Sisfillation,cardt thieperodubt Msakciiorat fbpllihg a4 174-178%) hoolledtéy. | ThusHheyitlazol - 4-y1

}\I: %[ ?E’,R;I?S{b?nﬁt[)w% g{?tgrn@gire\??i? (I:qcﬂ’élglre]zss oil IinI ?jlflld_ raf_ge of 80-|9g;%th a;:r_oss the ?i)ézol a1
3 6 o0 ALY Ak Bl Shattel S ecoid Rl el B LIR BghaZ 0, Y

t her eof sthegredistia QﬁTYQrM@UE?r- B{iﬁyrwﬁ@y gye ngpl‘@fjl:JCt instability to GC conditions.]

7-(1-8& hyl - 1H pyrazol -4-y1)-N-{[ (3S) - 3-fl uoro- 3- pi perid

i nyl'] net hgigkrel - Naphégaratich | &F St-(12bBithemylchl)-4-(4.4.5 5-tetramethyl-1,3,2-

741- (1, 1- QI&B legrli.-QWI ,"_}Iaé :pégo%ﬂhfef}rhé-i!gw {y35) - 3-TTuoro-3-piperrdinyl]neth
=l ;

yl | -1, 6- maptitiyrrarrn- er eof . 309. A conpound which is
741- (1, 1-di et hyl et hyl ) - 1H pyraz I-4-C¥1]-N-{[3-fl uor o-
3- pi peridinyl]nethyl}-1, 6-naphthyr n- 5-am ne

o/B\E:/N
)T

15 To a 20L four-neck bottle, 4-bromo-(tert-butyl)pyrazole (1.15kg, 5.66mol) and THF
(9.2L) were added, then the mixture was cooled to between -78°C and -85°C and
treated with nBuLi (6.23mol) dropwise at that temperature. After addition the solution
was stirred at the same temperature for 1h and isopropyl pinacol borate (1.47kg,
7.92mol) was added dropwise. The reaction was complete after stirring for ~3h

20 (starting material <1.0%a/a by GC) then water (2.3L) was added to quench the
reaction; and the pH adjusted to 8-9 by addition of 3.45kg 1M HCI. The aqueous
phase was extracted with TBME (3.45L x 2), and the combined organic phase
washed with 5% NaCl (3.45L x 2) and water (3.45L) in sequence. The organic phase
was evaporated to give the crude product. After subsequent recrystallization from

25 heptanes the pure product was obtained as a white solid (GC purity 99.7%a/a) in a
63.5%th overall yield. (Two 20L reactions were run, then combined in the heptane
recrystallization).

J
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or a salt thereof. 35 10. A conpound which is

741- (1, 1-
fl uor o- 3-wopervdueryl | net hyl | - 1, 6- napht hyri di n- 5- am ne
11. A compound or a salt thereof according to any one

is a pharmaceutically acceptable salt.

or a salt thereof.
of clains 1 to 10, 5wherein the salt
12. A conf

di net hyl et hyl ) - 1H pyrazol -4-y1] - N-{[ (3S) - 3-

Himg& or a salt thereof according to claim 11, wherein the

pharmaceutically acceptable salt is the hydrochloride salt. 1013. A

phar maceuyi cal KQERPBLA BYorAIRY):Si Ng @ conmpound or a pharmaceutical ly

acceptable salt thereof, as defined in claim1l1l or claim 12, and one or

nore pharnaceutically acceptabl e exci piJ._ents. 14. A pharmaceuti cal
I

conposition conprising 741-(1, 1-di neth
pyrazol -4- A-N-{[ (3S) - 3-f | uor o- 3- pi I

ethyl)-1 H 15

e or a pharmaceutically acceptabl e| salt| t heneof and one or nore
phar maceutical |y acceptabl e {_pt S <~ A conpound or a

pharmaceutically acceptabl e
12, for use in therapy. 16t
salt thereof, as defined in cNaimI1 orYcl
spl een tyrosi ne kinase (Syk). 2517.A co

|salt t he ebf,
d

ound or a pharnmaceutically

acceptable salt thereof as defined in \
R
5 ()
wherein:
Xis O or NH;

10

15

20

25

30

35

R"is C,.4 alkyl, Cascycloalkyl, hydroxyC,. alkyl, C 1. alkoxyC.4 alkyl,
trifluoromethylC,_, alkyl or benzyl; or
a salt thereof.

2. A compound or a salt thereof according to claim 1 in which X is NH.

3. A compound or a salt thereof according to claim 1 or 2 in which R" is C,.4
alkyl, Cs7cycloalkyl or Cq,alkoxyCy4 alkyl.

4, A compound or a salt thereof according to claim 1 in which R is ethyl, t-
butyl, -CH,OCHj;, -CH,C(CH3),OH, -CH,CH,OH, -CH,CH,OCHj;, -CH(CH3),, -
CH,CF3, benzyl or cyclopentyl.

5. A compound or a salt thereof according to claim 4 in which R' is t-butyl.

6. A compound or a salt thereof according to one of claims 1 to 5 having the S
absolute stereochemistry.

7. A compound or a salt thereof selected from the group consisting of:
7-(1-ethyl-1H-pyrazol-4-yl)-N-{[(3S)-3-fluoro-3-piperidinyljmethyl}-1,6-naphthyridin-5-
amine;
7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[ (3 S)-3-fluoro-3-piperidinyllmethyl}-1,6-
naphthyridin-5-amine;
N-{[(3S)-3-fluoro-3-piperidinyljmethyl}-7-{1-[(methyloxy)methyl]-1H-pyrazol-4-yl}-1,6-
naphthyridin-5-amine;

7-(1-ethyl-1H-pyrazol-4-yl)-5-({[(3 S)-3-fluoro-3-piperidinyllmethyl}oxy)-1,6-
naphthyridine;
1-{4-[5-({[(3S)-3-fluoro-3-piperidinyllmethyl}amino)-1,6-naphthyridin-7-yl]-1H-pyrazol-
1-yI}-2-methyl-2-propanol;
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as defined in 20claim 11 or
a pharmaceutically acceptabl e
ym 12, for use in inhibiting
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rnyCNeet hyl | -1, 6- napht hyri di n-5-am n
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claim1l or claim12, for use in the treatnment of an autoi nmune conditi on.
18. A conpound or a pharnmaceutically acceptable salt thereof for use

accor di ngvoaorl@iem 17, wherei n the aut oi mune condi ti onPC3/EPed1emsedo f r om
system c lupus 30 erythematosus (SLE), discoid (cutaneous) |upus, Sjorgens
syndr one, ners granul omatosis and other vasculitides, bullous penphigoid
and perrph?@&?ﬁ -({[(@S bpdverioc3-pipeddimalsiatiybeniino )iue- pe@féhxrlmrpj -ylldHapitrazed |

arteri osi $-yligihanar ul onephritis, chronic transplant rejection and rheumatoid

arthritisy. ﬁ@é?:%fﬁu&%@ 1B R}Vl]n?eﬂ%h}a’f-@ﬁ[%eﬁﬁétﬁ%iﬂetﬁﬂ]:?Hlp?l%lzél -5gh11 g-her eof

for use accq}t |n o | alml , whereint aut oif mune condition i s

rheumat 0i g ? SO 2011/ 134971PCT/ EP2011/ 056600 20. A co npound whi ch
is 7419 (1741 ﬁvwwy'éfhwﬁzqﬁry&y’ﬂé@d‘ uom-§-pirerglipyraelyip1.6-naphthyridin-

f1 uoro- 3- pigpene;di nyl ] net hy11- 1, 6- napht hyri di n- 5- ani neor aphar maceutical | y

accept abl g @fl&oréh%u@&fdmyf)ﬁfetﬂyﬁﬁr qmz@@nﬁm@bfmnh HobyraAsanmt 06d arthritis.
521. A conp o rf?j{n- 1 .maceutically accept abl e salt t hereof as defined in

claim1l or c¢larm or yse in the treatnent roni ¢ spont aneous
urticari aV-{l(89)- 3&“9@%8\%@9 nimathylis7-[1-(2,2,2- trlfluoroethyl) 1H-pyrazol-4-yl]-1,6-

741- (19 1- daphéhyrigired-ayiine; 1H- pyr azol - 4-y1] - N-{[(3S) - 3-

f1 uoro- 3- pLpBRI- dlflnys&o}:rsrgtpby&&yl]ln&hylpwm (22 RdiifcPonfI N EidpaRiarARce s i cal |y

10accept ah) £hgreof, for use in the treatnent of chronl C spont aneous

ld?
artvcar o O Ol o 8 A mceus Call e aceopt ol sal § hereot s

conpound baPhdhysldE-PraCEAR i cal |y acceptabl e salt thereof for use according to

cl ai m®23, /\w[&mmrustm@ermarquethyq TslaH(@ahetdyléthginat Riesyeazvobkiyiriaici es,
parti cuI aphhh #Hid)' s Lynphomas i ncl ud| ng follicular (FL), mantle

cell | c | (SLL/CLL),

Bur ki t t ah)cf[(éﬁzyjﬁ 'y"r%P'asy@PQE”nq(@%{%a' Ejf&%ﬂyﬁay p>2r8¥(g% jr@érrpound or a
phar maceuf RN ridingz-88pIaBNe salt thereof as defined in claim1l or claim
12, for usE[(BR)-Btieotor&aipraditylimethy H-$ttsmetiyedinil)at i-gynazdli-yiraBpr opri at e
mast 20d/ REpHIRFRIMS anfi®d; in@ct i vation. 2526. A conmpound or a pharnaceutical l'y
accept abl gal%qh&e&hereof as defined in

8. A compound or a salt thereof selected from the group consisting of:

7-(1-ethyl-1H-pyrazol-4-yl)-N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-1,6-naphthyridin-5-
25 amine; and

7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-piperidinyllmethyl}-1,6-

naphthyridin-5-amine; and

salts thereof.

30 9. A compound which is 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[3-fluoro-
3-piperidinyllmethyl}-1,6-naphthyridin-5-amine

or a salt thereof.

35
10. A compound which is 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-
fluoro-3-piperidinyllmethyl}-1,6-naphthyridin-5-amine
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claim1l or claim 12, for use in the treatnment of an inflammtory di sease
and/or allergic disorder. 27. A conpound or a pharmaceutically acceptable
salt therwof2ofior4973e according 30 to claim 26, wherei nPCREPROTI0SFN@L O y
di sease and/or allergic disorder is selected fromchronic obstructive

pul nonary di sease (COPD), adult respiraﬂpry di stress syndrone (ARDS),

ast hna, severe asthnm, ulcerative colitis,. Crohn's di sease, bronchitis,
conjunctivitis, psoriasis, sclerodepgt, der itis, allergy, rhinitis,

cut aneous | upus, autoi mmune bul | ous ¢onditions includi ng penphi gus and
35penphi goi d, mastocytosis and axis. 28. The use of a conpound or a
phar maceutical |y acceptabl e saIL\t erepf as defined in claim11l or claim
12, for the manufacture of a ne anent the treatnent of an autoi mune
condition. 40 29. The use of a conpound orna pharmaceutically acceptable
salt thereof as defined in claim1l or clg|n112, for the manufacture of a

medi canment for the treatnent of cancer. 2011/ 134971PCT/ EP2011/ 056600
30. The use of a compound or a pharnaceutically acceptable salt thereof as
defi ned i or @kalt tmefebf.or claim 12, for the manufacture of a nmedi canent for
the treatnment of an inflammtory di sease and/or allergic disorder. 531. A

oS e B I ( . e (
St i steding (5 WhARcG"a HOLRS: doBGaR’ By M LFRIPLIBER.
amount® of WEBREbIRGak s aPharaRrakicgly 2eorPipblecs@pt abl e salt thereof, as

defined in claim11l or claim12. 1032. A nmethod of treating an autoi nmune
condi ti onj2whi ch eempburke oradmsalt Sthefcon dadcBrdihgs Ubj e1aim | T, neadreimangof a
t her apeut Eﬁgr a%éel‘?thfaﬁ';% C\és,g@[g)e tis gr@gp&ﬁ%ﬁge%ﬁ_a pharmaceutical ly

accept abl e sa ereor, ined i'n claim or claim12. 1533. A net hod
of treating an autoi mune condition according to claim32, wherein the

aut orﬁQn"ruﬂlg condi t baarnasewligak c taoehpiosigion s yearenrisindl ugus cempolhatassug ( SLE) ,
di scoi d ( phdrarzeoutichlly t¢peptabls sHliREB O BB defia] in\Mgmerisorglamul Daat osés and

other vasgulbfd ﬁ%ma?é”ti?é’l?fa%)@&@ﬂl@e%%igieﬁ&d penphi gus, idiopathic

t hr onbocyt openi ¢ pur pur , giant cell arteriosis, glonerulonephritis,
chronic transplant rejection 20and rheumatoid arthritis. 34. A nethod of

t r eat nent 14ccor 8i yarmpacauiissh Iempapideri Rompesingit filintlifwlireetidpthyor s

r heuntd oi dyrardi-yl}-Ng[(3 23 Budroriepiherdbimfiintetiadt 1,6gaphtbyidit-6tatniae t hori tas, which
conpri ses pRgMBL SRl NEbckptaBleS White@lerddi @ﬁ@doﬁ(méiegregﬁor@ tohsmaReufidaagl | y

ef fective conpound which is 7- [1
i met hyl et ﬁ?}{%&%%&p&o “4-A-N-{[(3S)-3-fluoro-3-piperidinyl]nmethyll-1, 6-

napht hyri di n-5-am ne or a pharmaceutically acceptable salt thereof.
15. A compound or a pharmaceutically acceptable salt thereof, as defined in

20  claim 11 or claim 12, for use in therapy.

16. A compound or a pharmaceutically acceptable salt thereof, as defined in
claim 11 or claim 12, for use in inhibiting spleen tyrosine kinase (Syk).

25 17. A compound or a pharmaceutically acceptable salt thereof as defined in
claim 11 or claim 12, for use in the treatment of an autoimmune condition.

18. A compound or a pharmaceutically acceptable salt thereof for use according
to claim 17, wherein the autoimmune condition is selected from systemic lupus

30 erythematosus (SLE), discoid (cutaneous) lupus, Sjorgens syndrome, Wegners
granulomatosis and other vasculitides, bullous pemphigoid and pemphigus,
idiopathic thrombocytopenic purpura (ITP), giant cell arteriosis, glomerulonephritis,
chronic transplant rejection and rheumatoid arthritis.

35 19. A compound or a pharmaceutically acceptable salt thereof for use
according to claim 18, wherein the autoimmune condition is rheumatoid arthritis.
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3036. A met hod of treating chronic spontaneous urticaria, which conprises
adm nistering to a subject in need thereof a therapeutically effective
anmount ofwoanpausdior a pharmaceutically acceptabl e sal PCrFPr@0056686
defined in claim1l or claim12. 3537.A nethod of treating chronic

spont aneous urticaria, which conprises admnistering to a subject in need
t her eof aZ2@-her apetemeendy waicheist /VE(aidimethdethgldripawrrohAiyatiN-i63S130 - (1, 1-d
i met hyl et fiydrp-3idibeidiradlolettdA A Nnd pHtBB)dirB5fdming 0- 3r piger iptlarmaceutically

i nyl'] met hyddeplarfs SaRKERYT, & JsBiPtRMdafiRelor hdiipfidBaRKitlscal | y acceptable
salt thereof. 40 38. A nmethod of treating cancer which conprises
admnistering to a patient in need thereof a therapeutically effective
amount® of 2tonpofinePrerouad ifad PReETAGeEHsally acceripblgntalt higreof iagefeded ias

def i ned i olaivh &l or dainot2,braism id the tréADN2ONN Ch B4 RPRABHES2ZOULtOBE6600 39. A
met hod of treating cancer according to claim 38, wherein the cancer is

sel ected om h [.gn l.es, j I i n' S
i ncl udi ngfz?'ol I igu Ar L{P%%%H%hn% é—?ﬁ@”%”ﬁ%}(l%ﬁh%ﬁ%@@%g@%@g@hr oni ¢
| ynphocyt MOrPPpiRgnyIsetver .§-napiipwidt-Sarungi f se 4 ar §BABRSHICYIHBCL)

| ynphtthas aceeptable sait thexgobfortusedn thedgreatrdenteh skroaisspontaneeswirti¢darianappr opri at e
mast and/ or basophil cell activation, which conprises admnistering to a
subj ect iBgneedat t (e Y. i RIERL 0 und or a
phar maceutioal Ly %?i@‘ﬂgdﬁ?fé’?@?ﬁﬁ%ﬁ%@i%'? acgé‘f’tgg'%i ot RO s ‘?ﬁ@%aﬂﬁ cl ai m
12.  41. 2\'%9%608@? ’Zgrt‘i'sﬁ‘dng}?tf MENAICBRSP di sease and/or al | ergic

di sorder, which conprises admnistering to a subject in need thereof a

t her apgut p¢al | y refdoaioure antuihanhaceuticatpouockptable gEtartheesfutforc ake y

met hod of e A0SAR, 23 manGRT ISl 18 sBlegbaof Btk Wajohdads A
rocor di ngPeERoly' MotHodi 3 T Biaingt, PR er Bl &k et SiBlor er i s
sel ect ed PrBRPERCOHTRNBRAENQRICiIXPNGY ikEPhoRpdeh/e L oot apd diftuse

respi r at olaygadB seif (B MdnehoengsARDS) , ast hma, severe asthma, ul cerative
colitps, Crohn's disease, 20 bronchitis, conjunctivitis, psoriasis,

scl eroderpggm, de I ti |l er Lt 1S neQu , i ne

bul 1 ous. oo o] enanne gt Fidnadlldhl SoaBibNoR Bera B adled ™0
anaphy| axFlgim 11 or claim 12, for use 'in the treatment of a “disease associated with

inappropriate mast and/or basophil cell activation.

(D

25 26. A compound or a pharmaceutically acceptable salt thereof as defined in
claim 11 or claim 12, for use in the treatment of an inflammatory disease and/or
allergic disorder.

27. A compound or a pharmaceutically acceptable salt thereof for use according
30 to claim 26, wherein the inflammatory disease and/or allergic disorder is selected

from chronic obstructive pulmonary disease (COPD), adult respiratory distress

syndrome (ARDS), asthma, severe asthma, ulcerative colitis, Crohn’s disease,

bronchitis, conjunctivitis, psoriasis, scleroderma, dermatitis, allergy, rhinitis,

cutaneous lupus, autoimmune bullous conditions including pemphigus and
35  pemphigoid, mastocytosis and anaphylaxis.

28. The use of a compound or a pharmaceutically acceptable salt thereof as
defined in claim 11 or claim 12, for the manufacture of a medicament for the
treatment of an autoimmune condition.

40
29. The use of a compound or a pharmaceutically acceptable salt thereof as
defined in claim 11 or claim 12, for the manufacture of a medicament for the
treatment of cancer.
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30. The use of a compound or a pharmaceutically acceptable salt thereof as
defined in claim 11 or claim 12, for the manufacture of a medicament for the
treatment of an inflammatory disease and/or allergic disorder.

31. A method of inhibiting spleen tyrosine kinase (syk), which comprises
administering to a subject in need thereof a therapeutically effective amount of
compound or a pharmaceutically acceptable salt thereof, as defined in claim 11 or
claim 12.

32. A method of treating an autoimmune condition, which comprises
administering to a subject in need thereof a therapeutically effective amount of
compound or a pharmaceutically acceptable salt thereof, as defined in claim 11 or
claim 12.

33. A method of treating an autoimmune condition according to claim 32,
wherein the automimmune condition is selected from systemic lupus erythematosus
(SLE), discoid (cutaneous) lupus, Sjorgens syndrome, Wegners granulomatosis and
other vasculitides, bullous pemphigoid and pemphigus, idiopathic thrombocytopenic
purpura (ITP), giant cell arteriosis, glomerulonephritis, chronic transplant rejection
and rheumatoid arthritis.

34. A method of treatment according to claim 33, wherein the autoimmune
condition is rheumatoid arthritis.

35. A method of treating rheumatoid arthritis, which comprises administering to
a subject in need thereof a therapeutically effective amount of compound which is 7-
[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3 S)-3-fluoro-3-piperidinyllmethyl}-1,6-
naphthyridin-5-amine or a pharmaceutically acceptable salt thereof.

36. A method of treating chronic spontaneous urticaria, which comprises
administering to a subject in need thereof a therapeutically effective amount of
compound or a pharmaceutically acceptable salt thereof, as defined in claim 11 or
claim 12.

37. A method of treating chronic spontaneous urticaria, which comprises
administering to a subject in need thereof a therapeutically effective amount of
compound which is 7-[1-(1,1-dimethylethyl)-1H-pyrazol-4-yl]-N-{[(3S)-3-fluoro-3-
piperidinylimethyl}-1,6-naphthyridin-5-amine or a pharmaceutically acceptable salt
thereof.

38. A method of treating cancer which comprises administering to a patient in

need thereof a therapeutically effective amount of compound or a pharmaceutically
acceptable salt thereof, as defined in claim 11 or claim 12.
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39. A method of treating cancer according to claim 38, wherein the cancer is
selected from heme malignancies, particularly Non-Hodgkin’s Lymphomas including
follicular (FL), mantle cell, small lymphocytic lymphoma/chronic lymphocytic
lymphoma (SLL/CLL), Burkitt and diffuse large B cell (DLBCL) lymphomas.

40. A method of treating a disease associated with inappropriate mast and/or
basophil cell activation, which comprises administering to a subject in need thereof a
therapeutically effective amount of compound or a pharmaceutically acceptable salt
thereof, as defined in claim 11 or claim 12.

41. A method of treating an inflammatory disease and/or allergic disorder,
which comprises administering to a subject in need thereof a therapeutically effective
amount of a compound or a pharmaceutically acceptable salt thereof, as defined in
claim 11 or claim 12.

42. A method of treating an inflammatory disease and/or allergic disorder
according to claim 41, wherein the inflammatory and/or allergic disorder is selected
from chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome (ARDS), asthma, severe asthma, ulcerative colitis, Crohn’s disease,
bronchitis, conjunctivitis, psoriasis, scleroderma, dermatitis, allergy, rhinitis,
cutaneous lupus, autoimmune bullous conditions including pemphigus and
pemphigoid, mastocytosis and anaphylaxis.
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