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20 pleckstrin homology (PH) domain and the recently identified FY VE and phox domains.

Well-characterised protein targets for PI3K include PDK1 and protein kinase B (PKB). In
addition, tyrosine kinases like Btk and Itk are dependent on PI3K activity.

The PI3K family of lipid kinases can be classified into three groups according to their
physiological substrate specificity (Vanhaesebroeck ef al., Trends in Biol. Sci., 1997, 22, 267).

25 Class III PI3K enzymes phosphorylate PI alone. In contrast, Class Il PI3K enzymes
phosphorylate both PI and PI 4-phosphate [PI(4)P]. Class I PI3K enzymes phosphorylate P1,
PI(4)P and PI 4,5-bisphosphate [P1(4,5)P,], although only PI(4,5)P; is believed to be the
physiological cellular substrate. Phosphorylation of PI(4,5)P2 produceé the lipid second
messenger PI(3,4,5)P;. More distantly related members of the lipid kinase superfamily are

30 Class IV kinases such as mTOR and DNA-dependent kinase that phosphorylate
serine/threonine residues within protein substrates. The most studied and understood of these

lipid kinases are the Class I PI3K enzymes.
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(Samuels ef al., Science, 2004, 304, 554). Tumour-related mutations in the p85a regulatory

subunit have also been identified in cancers such as those of the ovary and colon (Philp et al.,

Cancer Research, 2001, 61, 7426-7429). In addition to direct effects, it is believed that

25 activation of Class Ia PI3Ks contributes to tumourige‘nic‘events that occur upstream in

signalling pathways, for example by way of ligand-dependent or ligand-independent activation

of receptor tyrosine kinases, GPCR systems or integrins (Vara et al., Cancer Treatment
Reviews, 2004, 30, 193-204). Examples of such upstream signalling pathways include over-
expression of the receptor tyrosine kinase erbB2 in a variety of tumours leading to activation of
30 PI3K-mediated pathways (Harari et al., Oncogene, 2000, 19, 6102-6114) and over-expression
of the ras oncogene (Kauffmann-Zeh et al., Nature, 1997, 385, 544-548). In addition, Class Ia

PI3Ks may contribute indirectly to tumourigenesis caused by various downstream signalling
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25 vulva, and of leukaemias (including ALL and CML), multiple myeloma and lymphomas.

PI3KY, the Class Ib PI3K, is activated by GPCRs, as was finally demonstrated in mice

lacking the enzyme. Thus, neutrophils and macrophages derived from PI3Ky-deficient animals
failed to produce PI(3,4,5)P; in response to stimulation with various chemotactic substances
(such as IL-8, C5a, fMLP and MIP-1a), whereas signalling through protein tyrosine kinase-

30 coupled receptors to Class Ia PI3Ks was intact (Hirsch ez al., Science, 2000, 287(5455), 1049-
1053; Li et al., Science, 2002, 287(5455), 1046-1049; Sasaki et al., Science 2002, 287(5455),
1040-1046). Furthermore, PI(3,4,5)P;-mediated phosphorylation of PKB was not initiated by
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little selectivity within the P1I3K famlies.
PCT/ 3308 %&%@%K enzymes and the single Class Ib enzyme have important roles in cells of the

immune system (Koyasu, Nature Immunology, 2003, 4, 313-319) and thus they are therapeutic

targets for inflammatory and allergic indications. Recent reports demonstrate that mice

deficient in PI3K<y and PI3KSd are viable, but have attenuated inflammatory and allergic

responses (Ali et al., Nature, 2004, 431(7011), 1007-11). Inhibition of PI3K is also useful to
25 treat cardiovascular disease via anti-inﬂammatory effects or directly by affecting cardiac

myocytes (Prasad e al., Trends in Cardiovascular Medicine, 2003, 13, 206-212). Thus,

inhibitors of Class I PI3K enzymes are expected to be of value in the prevention and treatment
of a wide variety of diseases in addition to cancer. |
Several compounds that inhibit PI3Ks have been identified, including wortmannin énd
30 the quercetin derivative LY294002. These compounds are reasonably specific inhibitors of
PI3Ks over other kinases but they lack potency and display little selectivity within the PI3K

families.
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2-methylamino-4-methyl-5-pyridin-2-ylthiazole,
2(-amino-4-methy1-5-(4-methy1pyridin-2-yl)thiaz‘ole,
20 2-amino-4-methyl-5-(6-methylpyridin-2-yl)thiazole,

4 2-amino-4-methyl-5-pyridin-3-ylthiazole, |
2-methy1amino-4-methy1—5-pyridin-3-ylthiazole,
2-anilino-4-methyl-5-pyridin-3-ylthiazole,
2-amino-4-methyl-5-pyridin-4-ylthiazole,

25 2-methylamino-4-methyl-5-pyridin-4-ylthiazole and
2-anilino-4-methyl-5-pyridin-4-ylthiazole,

International Patent Application WO 00/49015 describes certain 2-pyridyl compounds
as inhibitors of nitric oxide production. The disclosed corﬁpounds include a series of
2-guanidino-4-methyl-5-pyridin-2-ylthiazole derivatives. There is also the disclosure of the

30 compounds :-

2-amino-4-methyl-5-(4—methylpyridin—é—yl)thiazole and

2-pyridin-2-ylamino-4-methyl-5-(4-methylpyridin-2-yl)thiazole.
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conpoundisivativises mabsine kinaReinkibitorkp Aherat nowpecifi QikéldRird bf anyG-81kyB29248 and
WO 2004/ 043953 describe 2-ani nopyriinidinyl derivatives substituted at the
4- posi t4-8HIRYIAZOls BeMPRS| ¢, a 10 5-thi azolyl group. The conpounds are
stated to be,inh.hi f i | in the
troatment of "seal Ppart el pNENl B DERDERN: S aRRESeiio BN ML

Appl i £ adongiouhlds aslinRbGofs i tansintkinBads cintpaNiculdy of MEGR e cessctyrdstne ldpaseai n
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di scl osdse asediil innle #eamiyd of préigfeerkioadisbrdersasich anedndeazol e conpounds.

Copendi ng I nternational Patent ﬁ@pl i cati on WO 2005/ 068458 describes certain
4-aryl - and BurapeaaRegeny ApplipaiontNe. dL50-HBlapd dh ReyentiNe: & 220k desgribges and
2-acyl api_nothi azol.e i L VES. .as. 0Si.: i e . nhi bi to ere
e AR g RS Anith i B A IR R S e S

I't has moyebigedidcsntt sl saniofiireimBeihieslddoniftuadel e derivatives has
inhibitory activity against the P1l3K en%mes and against the Class IV

ki nag® nrOR. InfernatipnaloRatens|ApplingansWVebd 0¥ 082 desgibes ¢estainot-aniaegdides and

t unour - [esSsor. genes. t.ri but.es t.0 the formation. of .malignant tunours,
for ex a%‘ﬁ&gmﬁ?ﬁﬂﬁk? 0 gf’stht%{r%gglg%o %gffrfvagﬁesparsgrﬁog t Eg&n}a %u’gl%bll{g%%r eaesee%f el |
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Pl 3K/ 1nTOR fani lies have a central role in a nunber of cell processes.
i ncl udi eegapopndd.i f er ati on and survival, and deregul ati on of these pathways

Id;S s 2 ag Zg.s ati (\fc(?pefn%{:ntgq'.{‘lteirrpa’cf%l)ngYi l%?ent i%gﬁct:a{tllél)rrp \96 ibldgm7§%n&%2rsibeasnc%ﬂgi%@£ryl-
20 and 5-heteroaryl-substituted 2-anilinothiazole derivatives as FLT-3 tyrosine kinase mhibitors.
There is no specific disclosure of any 4-alkyl-5-heteroaryl-2-anilinothiazole compounds.

- Copending International Patent Application WO 2005/068458 describes certain 4-aryl-
and 4-heteroaryl-substituted 2-alky1a111ihothiézole derivatives and 2-acylaminothiazole
derivatives as Src tyrosine kinase inhibitors. There is no specific disclosure of any 4-alkyl-

25 5-heteroarylthiazole compounds.
It has now been found that another series of thiazole derivatives has inhibitory activity
against the PI3K enzymes and against the Class IV kinase mTOR.
It is now well understood that deregulation of oncogenes and tumour-suppressor genes
contributes to the formation of malignant tumours, for example by way of increased cell
30 proliferation or increased cell survival. It is also now known that signalling pathways mediated
by the PI3K/mTOR families have a central role in a number of cell processes including

proliferation and survival, and deregulation of these pathways is a causative factor in a wide

spectrum of human cancers and other diseases.



WD 2006/ 051270 PCT/ GB2005/ 004268 -7 The manmalian target of the nmacrolide
anti biotic Rapanycin (sirolinus) is the enzyne nmlOR that belongs to the
phosphat iwl2oesasizzol (Pl) ki nase-rel at ed ki nase (Pl KK) fPamidBzoai0043m80t ei n
ki nases, which includes ATM ATR, DNA-PK and hSMZ 1. niTOR, |i ke other Pl KK
famly nmenbers, does not possess detectable |lipid kinase activity, but
instead functions as a 5 Ser/Thr ki'dase. Miuch of the know edge of nTOR
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nanmely activation of ribosonal S6K1 to enhance translation of nRNAs that
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specificity for nfOR as an intracellular target. However, recent data
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now consi de i"'dence 1 ndi cating ways upstream
20 1is regulation of translation through two pathways, namely activation of ribosomal S6K1 to

enhance translation of mRNAs that bear a 5°-terminal oligopyrimidiné tract (TOP) and
suppression of 4E-BP1 to allow CAP-dependent mRNA translation. -
Generally, investigators have explored the physiological and pathological roles of
mTOR using inhibition with Rapamycin and related Rapamycin analogues based on their
25 specificity for mTOR as an intracellular target. However, recent data suggests that Rapamycin
displays variable inhibitory actions on mTOR signalling functions and suggest that direct
inhibition of the mTOR kinase domain may display substantially broader anti-cancer activities

than that achieved by Rapamycin (Edinger ef al., Cancer Research, 2003, 63, 8451-8460). For

this reason, potent and selective inhibitors of mTOR kinase activity would be useful to allow a
30 more complete understanding of mTOR kinase function and to provide useful therapeutic
agents.

There is now considerable evidence indicating that the pathways upstream of mTOR

are frequently activated in cancer (Vivanco and Sawyers, Nature Reviews Cancer, 2002, 2,



are frequently activated in cancer (Vivanco and Sawyers, Nature Reviews
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elevated mTOR klnase signalling (Tee and Blenis, Seminars in Cell and Developmental

Biology, 2005, 16, 29-37). Syndromes with an established molecular link to dysregulation of
mTOR kinase include Peutz-Jeghers syndrome (PJS), Cowden disease, Bannayan-Riley-
Ruvalcaba syndrome (BRRS), Proteus syndrome, Lhermitte-Duclos disease and TSC

25 (Inoki et al., Nature Genetics, 2005, 37, 19-24). Patients with these syndromes

characteristically develop benign hamartomatous tumours in multiple organs.
Recent studies have revealed a role for mTOR kinase in other diseases (Easton &

Houghton, Expert Opinion on Therapeutic Targets, 2004, 8, 551-564). Rapamycin has been

demonstrated to be a potent immunosuppressant by inhibiting antigen-induced proliferation of

30 T cells, B cells and antibody production (Sehgal, Transplantation Proceedings, 2003, 35,

75-148S) and thus mTOR kinase inhibitors may also be useful immunosuppressives. Inhibition

of the kinase activity of mTOR may also be useful in the prevention of restenosis, that is the



of the kinase activity of mIOR may al so be useful in the prevention of
restenosis, that is the WD 2006/ 051270 PCT/ GB2005/ 004268 -9 control of
undesi r edwpnodddsez7at i on of norrmal cells in the vascul at ec&/dB0a®pBRSE t O
the introduction of stents in the treatnent of vascul ature di sease (Morice
et al., New England Journal of Medicine, 2002, 346, 1773-1780).
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In accordance with the present invention, there is provided a thiazole derivative of

15 formula (I), or a pharmaceutically acceptable salt thereof,

)
wherein,
Ring A is a 6-membered heteroaromatic ring containing at least one nitrogen atom with the
proviso that Ring A is not pyridin-4-yl and is not pyrimidin—4-yl; . '
20 R'is hydrogen, halo, C;-Cg alkyl or C;-Cg¢ alkoxy;
R’ is hydrogen, halo, C;-C¢ alkyl, C;-Cs alkoxy, NR'R5, or -R®-R’;
with the proviso that at least one of R' and R? is not hydrogen;
R*is H, C;-Cs alkyl, C3-C7 cycloalkyl or C,-Cg alkyl substituted with one or. more groups
selected from hydroxy or benzyloxy, or R* is -CH,—R?; \
25 R’is H, or C;-Cg alkyl; "
R® is -N(R*)-S0,—, -SO--N(R '), -N(R')-C(=0)-, -NRH)-C(=0)-N(R*)-,
~N(R*)-SO0,-NR')- or ~-S0,—;
R’ is R or C;-Cs alkyl or C,-Cs alkoxyalkyl;
orR” is C1-Cg alkyl substituted with one or more groups selected from halogen, or hydroxy,



R6 is N(R9)-S02-, -S02 N(R10)-, N(RL 1)-C(=O-, N(R12)-C(=0 - N(R13)-,
N(R9)-S02 N(RLO)- or -S2-; R7 is Rl14 or.Cl-C6 al kyl or C2-C8 al koxyal kyl ;
or R7 is W0-20&/mikyl substituted with one or nore group®CIaB0GAB4T680OM
hal ogen, or hydroxy, WD 2006/ 051270 PCT/ GB2005/004268 -10 or R7 is Cl1-C6
al kyl substituted with R14, or R7 is Cl1-C6 al kyl substituted wth NRL5R16,
or R7 is -R 7-X-R18; R8 is C3-Cr/ cyl:(?oal kyl , phenyl or a 5 or 6-nenbered

heteroa&ggﬂalrslcc (56 %ﬁ% leto 3 5 heteroatons i ndependently sel ected
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Cl-Co al f# ] sul f”%ée/ 15.C2- C6 -al kanoyl am no, Cl1-C6 al koxycar bonyl, phenyl,
pyri dyl oF R koxy substituted with one or nore groups sel ect ed from
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i s i ndepgendent Cl-C6 jal k nd R 6, toge th,the
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optionally being substituted with Cl- or Cl-C6 al kyl carbonyl; R17

and P4 8grares md@i@pémbzrﬁeleytedrfmw Cs- Qarallql 5310(86 @l{ﬁﬁm@w@d ~QEEQr-dEhomMIObc i ng
cont ai g, 1, 06 hetepoatons, (ndgpendent] v, sl SeLedhiom & FrbHon,
C,-C alkylsulfonyl, or —NR19R2°,
R is independently H, C3-Cs cycloalkyl or C;-Cg alkyl optionally substituted with
C3-Cg cycloalkyl;

20 orRYis phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
independenfly selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C;-Cg alkyl, C;-Cs alkoxy or hydroxy;

R®is independently H, or Cl-CG alkyl; or
R and R together with the nitro gen to which they are attached form a 5 or 6-membered

25 saturated ring optionally containing a further heteroatom selected from O or N, and optionally

being substituted With C;-Cg alkyl or C,-Cg alkylcarbonyl;

R' and R are independently phenyl, or a 5 or 6-membered heteroaromatic ring containing

1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R and R®
may be optionally and independently substituted with one or more groups selected from

30 halogen, cyano, C-Cg alkyl, C;-C¢ alkoxy or Cy-Cg alkylthio;

X is a bond, -CH;~NH-C(=0)—, or O;
R' and R*® are independently H or C;-Cg alkyl,



may be optionally and i ndependently substituted with one or nore groups

sel ected from 30 hal ogen, cyano, Cl-C6 al kyl, Cl1-C6 al koxy or Cl-C6

al kyl t hi oyvo 2%06/81m0bond, -CH2 NH-C(=0) -, or 0; R19 and ReTaB00demendent|y
H or Cl1-C6 al kyl, WD 2006/051270 PCT/ GB2005/ 004268 -11 or R19 and R20
together with the nitrogen to which they are attached forma 5 or

6- menbered saturated ring opti ona‘I]r]y containing a further heteroatom
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al kyl) &) R-Qyraliéoxy 2NIZ R, 63408 rcbaba&ylh@t@hﬂc}ymbs@mwdn@m@aab@xyn bAg at | east
one heteratomselected fromO, S or N and optionally substituted with

Cl- C6 dliiyd 3 or@gmﬂae@m@@eraweyp 1igg coglaipingafdtashpng/heterastarpaiengndgitiyonal | y

substitu th e fr.gm hal ogen, hydroxy, am no,
Cl-C6 al L%?Feéi\r,#%oog O(I%ﬁ ng l%%gsg%%e%WItﬁgie%glléﬁkoxycar bonyl, nitrile,

car boxyer 1elis CRC-ah K ONH),0RE, 0@ )- B@fUmUR@‘d——Q@:fCDT) —(yHY oK, CH, G C8
cycl oal kyl optionally substltute h hydroxy, or phenyl optionally
subst$ ten-d&@=m)tMH;hydr oxy or Cl-C6 al kyl, or R23 is phenyl, benzyl, or a 5

or 6- rrenbec[ggref%%(t:helrn grr)e%ﬁgmll}pog} pg containing at |east one

or R? is hydrogen or C;-Cg alkyl;
2lis hydrogen or C;-C alkyl;
R* is C;-Cg alkyl optionally substituted with hydroxy, C;-Cs alkoxy, di(C;-Cs alkyl)amino or a
20 5 or 6-membered heterocyclic ring containing at least one heteratom selected from O, S or N
and optionally substituted with C;-Cg alkyl;
R? is C;-Cg alkyl or C3-Cy cycloalkyl each being optionally substituted with one or more
groups selected from halogen, hydroxy, amino, C;-Cs alkylamino, di(C;-C¢ alkyl)amino,
C,-Cs alkoxycarbonyl, nitrile, carboxy, C;-Ce alkoxy optionally substituted with hydroxy,
25 Cs3-Cg cycloalkyl optionally substituted with hydroxy, or phenyl optionally substituted with
hydroxy or C;-Cg alkyl,
or R is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one
heteroatom independently selected from O, S or N, each being optionally substituted with one
or more groups selected from halogen, hydroxy, C;-Cs alkyl, C;-Cs alkoxy, or by a 5 or
30 6-membered saturated heterocyclic ring containing at least one heteroatom independently

selected from O, S or N,



het er oat om i ndependently selected fromO, S or N, each being optionally
substituted with one or nore groups selected from hal ogen, hydroxy, Cl-C6
al kyl , CiwGC&oaldsoerg, or by a 5 or 30 6-nenbered sat urat edTieR2e0500y8i ¢ ri ng
containing at | east one heteroatomindependently selected fromO, S or N,
WD 2006/ 051270 PCT/ GB2005/ 004268 ié or R23 is a 5 or 6-nenbered

het eroaromatic ring containing at Teast one heteroatom independently

sel ect egk #¥ 6§ 8 .or §-AEmBredvh é‘ﬂaafdn{wicirﬁlg%gﬁﬁﬂiﬁglﬁtqg?s%ﬁé‘h&%ﬁ%h and is

it
optionally substituted with one or nore groups sel ected from hal ogen,
hydr oxyindeépen@entht delectedrfra@l OC8 e oxhich BngRidsubgitived mithphenylrand iSoptionally
7- menber ed.heteroaromatic ring containin to eter 0 i ndependent |y
el oot CHEP AL SO e g s S B OB g Ry RPoT b a5 AIRUISSL § ¢t od wi ¢ 1
one orcmgwkgyps sel ected from hal ogen, Cl-C6 al kyl or Cl-C6 al koxy; and
R9, R10, R", R1Z2, and R13 are H, Cl1-C6 al kyl, or Cl-C6 al kyl carbonyl; wth
t he' ps ok{'se berratoxtylve acdnenembered héteroaromatic ring containing 1 to 3 heteroatoms
g: ﬁ'g}[ ﬂ;{é@%@éﬁi@iﬁ}ﬁ[ﬁg&%@f S%ﬁ?\%%ﬁ%ﬁc}f%p}ébemg optionally substituted with one
2- ani N0z An SR Yk Relefre MBI RY hAEdd D2 M) bIERElafeoxy; and
2-am noc-)r4-lrret%g¥Ip-85?( 6-emet hyl py in(’ji ﬁ%-awgﬂcg%lagq,oxy’ an
2- am noR4-RIERTY) R'3;- qudrR 'dare- 18- G- Chialkgb be C,-05 alkylcarbonyl;
2- met hyl am no- 4- net hyl - 5- pyri di n- 3-yl t hi azol e,
2-ani | iwgﬁhengpwp-t@ilewo PRUALST t hi azol e and
2- pyrihdi n-2-ylLam ne- 4-amtdyl : b= 64 pyridin-2-yl)thiazol e are excl uded.
ih A 312 ftﬁletﬁ@ Sh }él‘l(?lil §24§71fﬁ?§zlayg

Certal n conpounds of ftor are capable of existing in stereoisoneric
forms. It w 2 mdileylamchersmethg]-Shgtridina@-yithisesiej on enconpasses all geonetric

and optical jsoners of the 20 conpounds qof fornmula (1) and m xtures thereof
i ncl udi ng r a¢@RERGd-mefhyloifemst éﬂnig'ﬂﬁilk%ﬁgg%azoﬂ%ereof al so form an aspect of

t he present 'Q_gﬁ.ﬁﬁg_h%t}éﬁg_@ﬁg&%ﬁgp{eﬂ_%gggﬁ%%%ereof al so form an aspect

of the present 1 nventi or e | e solvate of a conpound of
t he fornul a24ahind-8-mdtloyl-Rpaidin-8,yithidrpil; at e such as a hem -hydrate, a
nono- hydrate, a di-hydrate or a tri-hydrate or an alternative quantity

t her édf . 25 ?ﬁlqﬂllﬁéaf@@ﬁt‘b%]@thdi’ﬁ%dﬁ}’%@ Wazalgeci fi cati on, unl ess ot herw se

ot o0 e L AP S U Y1 0 8 SUbsti et ocup ey b
of al kyl gr Ompsﬁdiﬁi-zayliaﬂmd;@mahﬁiﬂﬂgl-math@@y,ﬁdﬁﬁl-bbmiﬁowlﬁre ekdﬁlﬁcﬂe&dﬁe nmet hyl ,
ST VY b ain bompounds of Sl (1) o18 cubabId of extidting i stoteossomric fotms. 1 07
will be understood that the invention eﬁconlpassés all geometric and optical isomers of the
20 compounds of formula (I) and mixtures thereof including racemates. Tautomers and mixtures
thereof also form an aspect of the present invention. Solvates and mixtures thereof also form .
an aspect of the present invention. For example, a suitable solvate of a compound of the
formula (I) is, for example, a hydrate such as a hemi-hydrate, a mono-hydrate, a di-hydrate ora
tri-hydrate or an alternative quantity thereof.
25 In the context of the present speciﬁcation, unless otherwise indicated, an alkyl group or
an alkyl moiety in a substituent group may be saturated or unsaturated and may be linear,
branched or cyclic. Examples of alkyl groups/moieties containing up to 6 carbon atoms
include methyl, ethyl; vinyl, ethynyl, n-propyl, isopropyl, allyl, 2-propynyl, cyclopropyl,
n-butyl, isobutyl, ferz-butyl, cyclobutyl, n-pentyl, cyclopentyl, cyclopentenyl, n-hexyl,
30 cyclohexyl and cyclohexenyl. An analogous convention applies to other generic terms, for

example C;-Cg alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, allyloxy,

2-propynyloxy, cyclopropyloxy and cyclobutyloxy.



n-butyl, isobutyl, tent-butyl, cyclobutyl, n-pentyl, cyclopentyl,

cycl opentenyl, n-hexyl, 30 cycl ohexyl and cycl ohexenyl. An anal ogous
convent i onoaplisexot o ot her generic terms, for exanpl e PCTAIIR0GE/ 00268

i ncl udes net hoxy, ethoxy, propoxy, isopropoxy, allyloxy, 2-propynyloxy,
cycl opropyl oxy and cycl obut yl oxy. 2006/ 051270 PCT/ GB2005/004268 -13 A
hal oal kyl substituent nay contain™on€ or nore, e.g. one, two, three, four
or five ha'&ﬁaea@g&%smemhyl mg%mhme SURSE! & Yette, FRY, QB BIrGRR OF nore
hydr oxy groups . one or three hydroxy groups, but preferably
cont ai halogee atlmylﬂ;r axrydroxyatkyl Ribsgtuant magcﬁatamrdmeroemomehﬁhow guvEps,; €.g ONY

cont ai ni ng at t one nitroge om 5 (preferably containing 1 to 3
ni t r ogdWORF EHee h¥F§P’éY %VPBPSe&"é‘H?rﬁ egagqixgqrmuﬁ@oqe ]@f({r@(y PHbgen atons). In an
embodi ment Cﬁméag s Y EREb R h&eﬂ%rdﬁ‘nét?t %&&ﬁﬂmﬁ apléﬁétrgng P;B’dgeﬁ‘ﬁ‘cotnkﬂ the

provi so that A1s not pyridin-4-y pyr| din-4 Conveni ently,

Ri ng 5A(p1$fem‘dly dbllitaﬁl-u;g 1to 3:)1y1|tnogemat8myj moypreferablnedaihing ﬂwrdzmtre@tlyl
pyridazin- 3-yl yr.i dazi conveni ent |
pyri di @Iq»,ngh an P@&ﬂlhmgh?/ mve%omiz%,w am@g QT P%%@@H@g (althﬁlvaVﬁa

b t hyl ,
nrgp]ogg t(l’{m nglillo 1d1rg ygérpfﬁjﬁiutyl tert ﬁ?@#lﬁﬂﬁgé&ﬁ?&m hexgl)?/

or Cl -pgiﬁdmp}@I (p&ﬂbilddn&yl%fraah&eydypjrﬁiagm-MI bropyyidazinkiexly Mﬁrepr 0poXYy,
n- but oxy, n-pent n- hexyl oxy %]’Z In an enbodi ment of the invention,
RLis wanb@wtbpﬁmge‘{mvld@hﬁdﬂphwl ined-yB6 al koxy. Conveniently, R is
hal ogen- (pr %{1@ ﬁ?ér%g%*'lh%c_)' (%%) fludr eRgrc n@é? @)?ﬂle leal é)s, %ﬁf&abl%@(ﬁi By

bromne, or chi éra 1th |,

N- propyk.g. SO, @, n-probull iprrdp;ilth.HuWI isblartyl; hett- b‘dltyl n-p@ﬁrytl yt n-hexyl), hmxyl ),
C1- Co, ref erably Cl1-C4, al koxy (e.g. nethoxy, ethoxy, n-pr opoxyf n- but oxy,
n- pent Yhidsy Perferahlyexés lspxy (8- DeBORE SthoRY SHPERBEY I TRHPX b - ReRE/ ?’?W%fnt i on,

R2 is hal g py.ef e I r -} ,

-R6-R7." ]l%g%fr}(y? egls{ {)nﬁ@dé erglb H t}ogl 1r{m a'f%grengr@ Ye?éﬂl??lﬂ Mn?ﬁ% R2 are not

si mul t aneoyskyxy. gehvegratly, R 1§1h£1ldgérh@l‘refeﬁibgﬁbhﬂmm‘,e) Rl is halo, Cl-C6 alkyl

or Cl1-C6 al koxy and R2 is halo, Cl-C6 al koxﬁi NRARS, or -R6-R7. Preferably
Or’

RL i & sutl;st iR Us bpidiogem heler(sgnilnetine, Bronmnp,gr A Pﬁbfer%PquJ&bb@ 1<eb 8k ut ed
o ef er ARy BRI b LisgPRIVE A Kob 57, g B epctiln b Hioxith” o

n but ylcl-c @)béféﬁébly ¢ect, anwxy le. ﬁrmaﬁaiy lethfiy Nn-beoprky, n—ﬁ&o@? n- e,ﬂ@mim y

g oalk or. - CH2- is H or Cl-C6, preferably Cl-C4, alKkyl
(e g e MOXYétQIy“[R —R- pIﬂl@lp)PmbOdEW ebihe, invensigny R . isihalogen (areferabht - but yi

&ge%ylhk&ml E@Qez{yl—# (llonvemen&ﬂ% gﬁm_tRpf the invention, R4 is H or

20 At least one of R and R? is not hydrogen i.e. R! and R? are not simultaneously
hydrogen. In a further embodiment, R'is halo, C;-Cg alkyl or C;-Cg alkoxy and R?is halo,
C;-C¢ alkoxy, NR*R, or -R®-R”. Preferably R' is substituted on a carbon atom of Ring A.

Preferably R 1s substituted on a carbon atom of Ring A.
Conveniently, R* is NR'R. R*is H, C;-Cg, preferably C;-Cq, alkyl (e.g. methyl, ethyl,
25 n-propyl, isopropyl, n-butyl, isobutyl, zerz-butyl, n-pentyl or n-hexyl),
C3-C, preferably Cs-Cs, cycloalkyl or —CH,-R®. R®is H, or C;-Cs, preferably C;-Cy, alkyl
(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, zert-butyl, n-pentyl or n-hexyl). In an
embodiment of the invention, R*is H or CH,-R®, and R’ is H.
When R? is —R’-R’, R® is -N(R*)-SOz—, —-SO-N(R'%)-, NR')-C(=0)-,
30 -NR')-C(=0)-NR*)- or ~-SO,—. In an embodiment of the invention R® is -N(R")-SO,~.
When R?is -R®-R’, R” is R or C;-Cg, preferably C;-Cy, alkyl (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, zerz-butyl, n-pentyl or n-hexyl), C,-Cs alkoxyalkyl

(where C,-Cg refers to the total number of carbons in the alkoxyalkyl group,



Wen R2 is -R6-R7, R6 is N(R9)-SO2-, -S02 N(RI)-, N(R 1)-C(=0-, 30
N(R12)-C(=0)-N(R13)- or -S2-. In an enbodi nent of the invention R6 is

N( R9) - SO2wo0 20872 i s -R6-R7, R7 is Rl4 or Cl-C6, prefrerain2gosibh4164, al kyl
(e.g. nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl or n-hexyl), C2-C8 al koxyai#i( (where C2-C8 refers to the total
nunber. of carbons in the al koxyal kyT™ group, WD 2006/ 051270

/ e CtNOX 1) Cr
PCT. GBZQ?%&Q&@& thyilérﬁ Shox Rl 99 r@%éﬂ}w afBﬁy i pr,gapmyyfl% BYindth ﬁ%ga‘;ﬁ

preferably Cl (e.g. net |sopr n- butyl,
i sobut yi- prdpa'h usopmwl, q- lvutple rspbutyb n‘e; nbm@rx yﬂ-pems}d los hiltenyle dubmtltlherWﬁh @nhe onor e
(e.g. one, hree, or f Iﬂ'p{; rably on or t %‘i? g el ected from
hal ogerfmf”é? (ﬁg ‘PIF%S‘?’? rfree o ?ﬂri Y)P‘%fh‘i’ S’fouﬁ%ﬁ %‘{ 2Pr ef er abl y

Cl- G4, @l&yhofifk, ghloﬁﬁé BY Bromlﬁe)% %mﬁg 8 ?Péﬁr elaPRREQ )(laﬂk}n(cp%tf%éthgl_ -

i sobutyl > tert-Butyl, n-pentyl or stltute W t'h
pr ef es adfthyl Chrdpd], 1sdpkgpy1 (rebytyl, i ubht}yl te;@lahgyll ;n-perpylapythexiyd apbsvipyted withbut yl

i sobuty] ;4 but pe n- hex subst it ut ed WI h NR15R16, or

“R'X- Rl 1 ?h%&ﬂf@uﬁ@éh’ Gishe aﬁfﬁﬂ% mﬁbﬁn?ﬁﬁxﬁn-mm irePTPRYL. REUERE isqRptyls R14,

- CH2- ?q,l—‘ﬁ r &4én { (spnef er abl s 06 chl or oal kyl),

C1- CGh rox al % 10 C?L&(}nggf Etﬁ{e@%h%&%l of R C_:%( 36 al kyl substituted

with NRlSRlGhathboBﬁnerﬁoNHheGHQeIﬂ%n, \Eﬁenkzﬂ—@hﬁenb Riei;Rb“teﬁHE#R)lﬁ; phenyl or a
ered_,heteroaromatic ring contajni g %bto 3 heteroatons (e.g. 1,

nb
> or 3 @éﬁ&&rgns?n%d’@b@#ﬁ’éﬁifﬁ?fabgé@e%é@o? € eparyaidn gr oup of
whi cq nay. bSlk?Pt g{ S/’,Stdé W%‘Eﬁe@ﬂ?t?% RrI6Rree  (e.g. one, two or

three groups’in epen sel rom ogen (e.g. fluorine, chlorine,

15 brom ne oWhen#’ rseI)IH (CIJIZ Rhtsafgemqbdejecféﬂf%nphéﬂwbréé .08 6- nmhb@tbd et hyl ,
n-propyl, isoprapyl, n-buty sobutty tert- bure%/ ent or n-hexyl)
C1- Cs, W@P@P%P\} neg cesatamm&bsgﬁ heterogtoniseeigoky2 0 h@ﬁ@a O1S) rrtsisb@adenﬂy

n- butox r I d ed 5
o 6 reseReafih ) 81K 26Tl BEK oF I g B SEK ALy FERTRLRRWRY BB REFe
pyrr oI Yle.g. bnd, daa ot ﬂiree)rydiupéyhdepﬁyde&ﬂf/ Balbcted fomMatibgeyl(e. gpﬂumrdﬁ;d:myﬂme
triazinyl, oxazol , 20 thiazolyl, isoxazolyl, Yrazol , oxadi azol yl,

y

t hi ads a3temjie oraﬁ@n@k Cako pqefemmy ErrCui #igd (ﬁgym@@ @Biyil,dhanowl $9BPYL Ut ed as

d b C6 al kyl

Soner | CEPuliEiornaRYtout N pBRy o G 00 pRferkBy Erdo oty -0 & K

benzyl ,(eg. Mmetiox§; stBeE g0 dlimt yeh-GafoRpRi-péntiioRg oﬁﬁ-ﬂl’ﬁeﬂjllﬁkﬂg)rllyﬂl@xy3 (e.g. 1, 2
ent

or 3) het er oat ons i ndepen selected fromO, S or & 9 or 10 nmenbered
25 bi cycli ¢ Bemareweiarelered p Mﬁé-re@ﬁb%wdnhﬁgromrqr@tw I{ngs éor R’ inpludgthignyk)

net o 0808, UASREDIFAS bty oS EE DO Aty £, RN LS ©
i ndependenblyy, iskbeslye gyfageln, QxacﬁaZMlehlaﬂﬁ&bl}g ra@t RrigfolyMWwkih FRgs BRy be
optionally substituted as described hereinabove.
When R? is -R®R” and R” isR™* or C;-Cs alkyl substituted with R'* R is a group
selgcted from phenyl, phenoxy, benzyl, a 5 or 6-membered heteroaromatic ring containing 1 to
3 (e.g. 1, 2 or 3) heteroatoms independently selected from O, S or N, a 9 or 10-membered

25 bicyclic heteroaromatic ring containingvl to4 (e.g. 1, 2, 3 or 4) heteroatoms independently
selected from O, S or N, or a phenyl-fused 5 or 6-membered cycloheteroalkyl ring containing |
1 or 2 heteroatoms independently selected from O, S or N, each group of which may be
optionally substituted with one or more (e.g. one or two) groups independently selected from
C-Cs, preferably C;-Cs, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

30 tert-butyl, n-pentyl or n-hexyl), C;-Cs, preferably C;-Ca, alkoxy (e.g. methoxy, ethoxy,
n-propoxy, n-butoxy, n-pentyloxy or n-hexyloxy), cyano, ~NO,, halogen (e.g. fluorine,
chlorine, bromine or iodine), ~O~CH,—CH,—CN, C;-Cs alkylsulfonyl (e.g. methyl, ethyl,
n-propyl, n-butyl, n-pentyl or n-hexyl-sulfonyl), or -NR'’R?°.



optionally substituted with one or nore (e.g. one or two) groups

i ndependently selected from Cl-C6, preferably C1-C4, allcyl (e.g. nethyl,
et hyl , n-woapsdasiizsopr opyl, n-butyl, isobutyl, 30 tent-parydB2005/qoers8yl or
n- hexyl ), Cl-C6; Preferably Cl-C4, al koxy (e.g. nethoxy, ethoxy,

n- pr opoxy, n-butoxy, n-pentyloxy or é: hexyl oxy), cyan, NO2, hal ogen (e.gqg.
fluorine, chlorine, bromne or i ol e), -O CH2-CH2-CN, C1-C6 al kyl sul fonyl

(e.g. methyl ) ; % I ), or
NR1OR20. WO F?’S’S’%%%"fﬁ%ﬁ%%#?égg6%5%%42%%&0%{3&?#%5 RaE BRI )

6- rrenbeﬁ:ﬁnhyh@yﬂo]ganmmmlgl rp'yrigﬂ pyaziRiidpyrmidiga, fymidenyll, tndzmyia,rqxhzolyl
pyrrolyl dazol r pyrazinyl |, pyr.id

triazinf }azolg(;a%p%g yl, 159%‘? Ivi’llayl? géx%ﬁ‘é}%? ’ﬂé%% é@(ﬂ |triazqly a‘é’éﬂ)l

oxadi a t E%{H Ghve rings may be opti onal | y
substi tl%ltl%énfj d@ijfcrl gje%llb tgtp%dnagg%/cgibxgh 7 es of preferred 9 or

10- nesrber ed Exemyplés of pheferedBIod nranmnwamgmmc hRfiefodrombticiengsofen Rikiadude ol yl
benzothladlazoly or |ndonI which rings may be gptlona Iy substjtuted as
descri b Zalyb dgazotiadinprlsls opmdghib el EREHEAY P pRiderally SubsINEed @ ber ed
cycl ohe for R14 include 1, 3-benzodi oxol yl,

1, 3- ben&zegél ogg%r%ﬁlﬁdbt%g ‘rahydroqui nol i nyl or tetrahydroisoquinolinyl 10

whi ch ring nBydaeplepsfippefalrty phetysfusedt £or @ealeﬂﬁﬁ:wd dyelbhbierceilod biagefaa®d* whi ch
ring maybe optionally substituted with one two_oxo or thioxo groups In

an enboRFienL.orenpedidxalvle horksmzodoranyh t@traélwéi?ﬁu@e tayls detrabgioeg iyl
et of OaY Bish TR S RRE S AP B AT O MReBd haUIrERR A Mo i plpe

het er oag mamembgumtetdr\@geane aftwd o fiiexegrdapsyclic 15 heteroaromatic ring
containing 1 to 4 heteroatons indepengently selected fromO, S or N, each

of said gr oub@ﬂmhﬁélwtloﬁﬂm ipyerdiea, Rnd%@é’fﬂ‘@ﬁ?le ted fitomt Phawybden@h one or

Noo: haf ogef ARy brRfe ER el £ Fheflone SRR Rk T

- R6- R7 ﬁ&ﬂ RB SN, Ghre @B bathkon saﬁﬂib‘ﬁérbétuﬁ@@ei\ﬂgtnﬁtrdﬂaﬁm nﬂﬁﬁ)ete&l Wéyclic
|ndependently H, C3 C6, preferably C5-C6, cycloal kyl g 6c| opentyl or

cycl oh eb@,t«trparomatlc gng @antamm kb héteroatoms, méﬁn@yqien(déf sglectﬁé SR, each

Br g][ g?y n bue%l Be&%‘ﬁ’g élll and‘_.\;?_lggpﬁ,)éﬁer}t y S%B%)tltﬁtea vslf,%ﬁuén% grg%?glpyr th &3-GCs,
phenyl, maep%naént@rs@ﬁmearfﬁﬁn OeIRI08/1,008L} §1kbxy) yARNL )] MOg?enI 0 4 (e.g. one,

t wo, three or four) heteroatoms |nde en %Iy selected from0O, S and N, or

benzyl , ~Oe@Uh-GJi , 6%1- C@kﬂﬁﬂlﬁhﬂy}r@y—ﬂg &pt-ional |y substituted with one or
L T S M
20 independently H, C3-Cs, preferably Cs-Cs, cycloalkyl (e.g. cyclopentyl or cyclqhexyl) or
C;-Cs, preferably C;-Cy, alkyl (e.g. methyl, ethyl, n-propyl, n-butyl, n-pentyl or n-hexyl)
optionally substituted with C3-Cs, preferably Cs-Cg, cycloalkyl. R'® may also be a group
selected from phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 (e.g. one, two,
three or four) heteroatoms independently selected from O, S and N, or benzyl, each group of
25 which may be optionally substituted with one or more groups selected from halo (e.g. fluorine,
chlorine, bromine or iodine), C;-Cs, preferably C;-Ca, alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, fert-butyl, n—peﬁtyl or n-hexyl), C,-Cg, preferably C;-Cj, alkoxy
(e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n-pentyloxy or n-hexyloxy) or hydroxy. R'®js
independently H, or C;-Cs, preferably C;-C., alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
30 n-butyl, isobutyl, fert-butyl, n-pentyl or n-hexyl).
R and R'® may together with the nitrogen to which they are attached form a
6-membered saturated ring optionally containing a further heteroatom selected from O or N,

and optionally being substituted with C;-Cg alkyl, preferably C;-Cy, alkyl (e.g. methyl, ethyl,



i sopropyl, n-butyl, isobutyl, tent-butyl, n-pentyl or n-hexyl), Cl-GC6,

preferably Cl-C4, al koxy (e.g. nethoxy, ethoxy, n-propoxy, n-butoxy,

n- pent yl oxy 2006/03117@xyl oxy) or hydroxy. R16 is i ndependentigB2b)s/ou26€1- C6,

preferably Cl1-C4, alkyl (e.g. nethyl, et hyl, n-propyl, isopropyl, 30

n- butyl, isobutyl, tent-butyl,‘n-peF or n-hexyl). R15 and R16 may

together with the nitrogen to-which'they are attached forma 6-nenbered

saturat a 0
N, RGP oBRI P it SOBUEL PG s IR SRRERER IR ¢,
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i sopropyl, n- butyl i sohut yl ent - butyl, n-pent
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R16 toge 1%?50¥NR9 g gen to which they are attached form a ‘

6- menber sat urate g ontalnlng a further heteroatom selected fromO

or N{e.g. nwhphdling® —R b BN isRR 15X -1R6; RY aadl R ' RifreiimmdepBidently BhénylRka and

R18 are_ independently phenyl, or a 5 or 6- merrbered het eroaromatjc ring
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met hyl , eth n-butyl, 10 i|sobutyl, tent-butyl,
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t hi enyl ethé,xyr aprdpoxyhi-batonl, n-bentdiezp bthhexﬂyiy)dWherBRﬁbﬂid?bﬂ R'®pya bt di nyl |
pyridazinyl, triazinyl, oxazolyl, thiazol i soxazol yl, pyrazol
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e.g. p%}iadiéholyﬂ thin@iaglilt exd trdkolRl witdteandsymaebestionally ELQ)Sﬁﬁlﬂtd’cE&F&wib’é@
di-radical (pyridylene). This principle applies to all other exanples of

R17 andieseingge. | n an enbodi ment of the |nvent| on, at |east one of R1l7 and
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one of fRfeferRRdo sdyP BEMY CoMex iR 'd¥lear MUfER t6 iHe@srregondRgRirddal | y
substituted as 5&%% ggd her ei nabove. In };}fﬁ‘urthq; enbg?gf ment R17 and R18
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embodiment, at least one of R' and R'® is phenyl or pyridyl, which rings may be optionally
substituted as described hereinabove. In a further embodiment R'7 and R'® are selected from
the group consisting of phenyl, pyridyl or thienyl, which rings may be optionally substituted as
described hereinabove. In a further embodiment R'7 and R"® are selected from the group
25 consisting of phenyl, or pyridyl, which rings may be optionally substituted as described
hereinabove.
When R? is —-R®-R” and R7 is -R!"-X-R '8, X is a bond, -CH,—NH-C(=0)-, or O. In
an embodiment of the invention, X is a bond, or -CH,~NH-C(=0)-.
When R? is -R®R” and R7 is R™ or C;-Cg alkyl substituted with R'* and R'* is
30 substituted with one or more ~NR'*R* groups, R"® and R** are independently H or
C;-Cs, preferably C;-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl), or R' and R* together with the nitrogen to which they are

attached form a 6-membered saturated ring optionally containing a further heteroatom selected
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hexyl ox I i ng
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car boxy.
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one 9§ selected from O, S or N and optionally substituted with C;-Cs alkyl, preferably C;-Cs alkyl

(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, 1sobuty1 tert-butyl, n-pentyl or n-hexyl).
R® may also be «(C=0)-(NH),~ R* or «(C=0)~(NH)—CH,—R*, or ~(C=0)-NH,
" ‘where p and q are independently 0 or 1. | ‘
When R? is —(C=0)-(NH),— R% R is C;-Cs alkyl optionally substituted with one or
25 more groups selected from halogen (e.g. fluorine, chlorine, bromine or iodine), hydrexy,'
amino, C;-C¢ alkylamino (e.g. methylamino, ethylamino, propylamino, butylamino,
pentylamino, hexylamino), di(C;-C¢ alkyl)amino, C;-C¢ alkoxycarbonyl
(e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl), nitrile, carboxy, C;-Cs alkoxy
(e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n-pentyloxy or n-hexyloxy) optionally substituted
30 with hydroxy, C;3-Cg cycloalkyl optionally substituted with hydroxy, or phenyl optionally
substituted with hydroxy or C;-Cs, preferably C;-Cy, alkyl (e.g. methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, ferz-butyl, n-pentyl or n-hexyl).



25 nore groups selected from hal ogen (e.g. fluorine, chlorine, bromne or
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R23 is @& Altemaiggipdi eds hérepuneBhaied keteropymagis rmgfopIRe pideast O%he 10

het er, 0 r ‘ - he
ar oup! bt o, ekt dnrce YIS Mo A L RERR T I MELBE AR GARIL T
substi t §beN, PhrAYIng iVVaehatiRAS with apforally Guibeeitited pheryet er oaromatic ring
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20 selected from halogen, hydroxy, C;-Cs alkyl, C;-Cs alkoxy, or with a 5 or 6-membered

saturated heterocyclic ring containing at least one heteroatom selected from the group
consisting of O, S or N, or R?% is a 5 or 6-membered heteroaromatic ring containing at least
one heteroatom selected from the group consisting of O, S or N, which ring is substituted with
optionally substituted phenyl.

25 When R? is —(CZO)—(NH)q~CH2—R24, R* is benzyloxy or a 5 to 7-membered
(preferably 5 or 6-membered) heteroaromatic ring containing 1 to 3 heteroatoms (e.g. one, two
or three heteroatoms) independently selected from O, S and N, either of which being optionally
substituted with one or more groups selected from halogen (e.g. fluorine, chlorine, bromine or
iodine), C;-Cs alkyl, preferably C;-C; alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl,

30 isobutyl, fert-butyl, n-pentyl or n-hexyl) or C;-C¢ alkoxy (e.g. methoxy, ethoxy, n-propoxy,
n-butoxy, n-pentyloxy or n-hexyloxy). When R* is a 5 to 7-membered heteroaromatic ring
containing at least one heteroatom selected from the group consisting of O, S or N, examples

of such rings include furanyl, and pyridyl.



25 Wen R3 is -(C=O-(NH)q CH2-R24, R24 is benzyloxy or a 5 to 7-nenbered
(preferably 5 or 6-nenbered) heteroaromatic ring containing 1 to 3
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tert but yI tpent or n-h élé or preferably Cl-C4, alkyl
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acet yl . arbRach HUNi Hefrthbbe@bbdieiens R, RRQRilgRGJarﬁa{%bieydcetyprm‘aeﬁ@@hyrret hyl. A

sui tabl e pharmaceytically acceptable salt of a conpound of fornula (I) is,
f or é&a@@b@memgr§@h@6 @llmlpﬁmﬁ%rablynsth ciently acidic, a base salt such
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earth netal i um or “magnesi um an P Canine sal t,
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example lysine. Where the compound is sufficently basic, a suitable salt is, for example, an
acid addition salt such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate,
maleate, tartrate, citrate, oxalate, methanesulfonate or p-toluenesulfonate salt. There may be
more than one cation or anion depending on the number of charged functions and the valency
25 of the cations or anions. Other pharmaceutically aceeptable salts, as well as pro-drugs such as
pharmaceutically acceptable esters and pharmaceutically acceptable amides may be prepared
using conventional methods.
For example, the compounds of the invention may be administered in the form of a
pro-drug, that is a compound that is broken down in the human or animal body to release a
30 compound of the invention. A pro-drug may be used to alter the physical properties and/or the
pharmacokinetic properties of a compound of the invention. A pro-drug can be formed when

the compound of the invention contains a suitable group or substituent to which a

property-modifying group can be attached. Examples of pro-drugs include in vivo cleavable
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exanpl gokdity.he follow ng documents : a) Methods in Enzymlogy, Vol. 42, p.
309-396, edited by K Wdder, et al .rEéAcaden‘ic Press, 1985); b) Design of
Pro- tfr ugs, edaniay foymspf mmordagalzavd begreflesexibed; foreggmple ipthefollawmst book of

Dr ug Defign atnd Devel opnent, edited by Krogsgaard-Larsen and H Bundgaard,
Chapt er®S™88Sign and Application of Pro-drugs", by H Bundgaard p. 113-191
(1991) 'a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic

Press, 1985);
b)  Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

20 ¢) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191
(1991);
d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
25 f) N. Kakeya, ef al., Chem. Pharm. Bull., 32, 692 (1984); ‘

2) T. Higuchi and V. Stella, “Pro—Drugs.as Novel Delivery Systems”, A.C.S. Symposium
Series, Volume 14; and
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.
A sﬁitable pharmaceutically acceptable pro-drug of a compound of formula (I) that
30 possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in vivo
cleavable ester of a compound of formula (I) containing a carboxy group is, for example, a
pharmaceutically acceptable ester which is cleaved in the human or animal body to produce the

parent acid. Suitable pharmaceutically acceptable esters for carboxy include C;. alkyl esters



d) H Bundgaard, Advanced DrugLDelivery Reviews, 8, 1-38 (1992); e) H
Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); 25
f) N Kakwpam)ﬁeumzazb., Chem Pharm Bull., 32, 692 (1984pcTgyB2005/ddezyachi and
V. Stella, "Pro-Drugs as Novel Deli very Systens”, A.C.S. Synposium Series,
Vol une 14; and h) E. Roche (edltor) "Bi orever si bIe Carriers in Drug

Desi gn” Pergam)n Press, 1987. %I]rfabl e pharmaceutically acceptabl e

pro-dr UgicRb:s ﬁlef}@mm%nmze, f 8% ﬁeépa)xk&gfa{ermﬁ@st@g% 85 8EB Mok 199§1]yes&&§up

is, for exanple,” an’in vivo C vab e thereof. An in vivo cleavabl e
ester of. @alkauwptnmdlediyl taemshch sl pivaloylbayméthgl eatea:saBQﬂul;ahgybup:rs s, for

exanpl e eutical ly acceptabl e ester whi is cleaved in the human
or ani nfgs %gg%ﬂiy %e %ea &plersisugle pycye e{l‘é{&ﬁé@%ﬁ@r&m@@& ) |y

g(é.?./egzg Egclltggeti(gfcgrbfo@glogigél}gﬂﬁteksnﬁl 'igel A4 m%ofelngﬂ%ett 7l e eﬁsutvl\% %99—@1% .270

(1-6Q a2- bmy[ﬁedlhyblen-slt—ﬁnﬁtm eileraancﬂné)tl laabkxmﬁai‘bdnyks'gf&h% alkyCEstérs such as
al kanoyl oxynet lqut ers such as pival oyl oxynet hyl esters, 3-phthalidyl
est er s, MERORY Kipethyt syhlmsipxggarbongleyethyb 64418 such as

R e e

2- 0XO0- Ipc&sﬂsmaii}elm)éfgrbuﬂagthylexmpleral ﬂzndvﬁﬂezﬁzablele@oeycﬁétherrthﬁ%ﬂ -A_6 al kyl
esters such as nethoxycarbonyl oxynet hyl and 1-nethoxycarbonyl oxyet hyl
est er s. AV flsaxBble eﬁ%&@hﬁé@m idcanippuad eeformpled Dsoptaiing a sy digky gryodndoo

for r A o]
(oSt DPbyrRERRasasReR e SR LA L e RATBI AR ),
conpourisbdyfto heoduod the(dapent bpdraktdaigpaundy uitdyle phatipicesticallpbccepibRanpl e, a
phar ITB.CEUtI cally accegt able ester or ether. which is cleaved in the human or

ani mal OER}W Fons ey Bydrore gipup é‘?ﬂlqua?r@ﬁ?/lc@éfﬁ’fﬁ(ﬂﬁléi as phyisphaie esters
phar ma g%h os@ﬁgﬁﬁﬁ&gl clﬁsets%rfs h ﬁ%&%t%l?éﬂém‘fa?&tﬁﬁﬁ%géc%é%b@e%%?
oS rs rncluding

-d

|nclude I nor esters suc te es

phos phofoafing g@oﬁpsdbt & hedrbgy group Mblideel, § dikaabllgraips suBcA&Uce B Beizat,cept abl e
ester fornln% groups for a hydroxy group include C2 10 al kanoyl groups
such laspheaglagqtyl @éﬁﬂW}mted @erpﬂ%fh@q%d@wlaceéﬂcgr@%sﬂ tor ek y B horsi} Israipd

R Lo (O 45 e AR Bl G AR ol R M B e i
gr oups. 2-ExbopfaesyD %roﬁpilgﬂﬁdm&ﬂés dﬂﬁ@sﬁbﬁﬁuérﬂ@o@ﬂ@@ﬂ%ﬂﬁ@&ﬂl 2B BeDRNEZ &6 hﬂ
groups _include anlinoneth N- al ki/l am nonet hyl , N, N-di al kﬁl am nonet hyl ,

mor phol mﬂ@%mwometwlp@ra&@i gnipowpe st AN- daﬁhylamer@zne&hyl morpholinomethyl,

| Kyl h | th
For mi nop BRsAB y hietyTRb(cy I ARpR T REEY SPisatfe PRoRERRIADY Such as
aC et ox yareéfixtle afhdr Rirvah OxoaXVFE L Ry liroRy @HRH-include o-acyloxyalkyl groups such as

acetoxymethyl and pivaloyloxymethyl groups.
A suitable pharmaceutically acceptable pro-drug of a compound of formula (I) that
‘possesses a carboxy group is, for example, an in vivo cleavable amide thereof, for example an
amide formed with an amine such as ammonia, a C1-4 alkylamine such as methylamine, a
25 di(C;4)alkylamine such as dimethylamine, N-ethyl-N-methylamine or diethylamine, a
Ci.4 alkoxy-Cy.4 alkylamine such as 2-methoxyethylamine, a phenyl-C,.4 alkylamine such as
benzylamine and amino acids such as glycine or an ester thereof.
A suitable pharmaceutically acceptable pro-drug of a compound of formula (I) that
possesses an amino group is, for example, an in vivo cleavable amide derivative thereof.
30 Suitable pharmaceutically acceptable amides from an amino group include, for example an
amide formed with C,.;o alkanoyl groups such as an acetyl, benzoyl, phenylacetyl and

substituted benzoyl and phenylacetyl groups. Examples of ring substituents on the



A suitabl e pharmaceutically acceptable pro-drug of a conpound of formula
(I') that possesses a carboxy group is, for exanple, an in vivo cl eavable
am de t heweahjs/smz70oexanpl e an am de fornmed with an am ReTER2DOSA®IB®E MonNi a,
a Cl_4 al kyl ami ne such as nethylam ne, a 25 di (Cl-1)al kyl am ne such as

di et hyl am ne, N-ethyl-Ninethylam pe aor diethylam ne, a Cl-4 al koxy-C2-4
al kyl am ne such as 2-net hoxyet hyl ah’iz%é, a phenyl -Cl-4 al kyl am ne such as
benzyl am i i 3 i ereof. A suitable
phar B e B el & (1)t hat

poss es sygV-dialkytannoogeiby]) niaphdloonexsipligerazan 1 iylmethybawd eavabl e am de
derivative tfiereqf . 30 Sliigt bl e pharmaceutically acceptable am des from an
ami no gfdup dkdinipgrazingry ?gﬁﬁl e an anide forned with C2_10 al kanoyl
groups such . , t J I
and phenyl acgl?%/ll%q}é‘?ogﬁg%.ks Oé%:‘%%@égm %P P??%’S%@b%ﬁ %ée&netr% Hgﬁlbﬁﬁ% B
2006/ §5heiABolReH thaBae Aomdd4Riitn the Ritnanpdremnythadbetdy hitenminhieizraydn gfoups

i ncl ude am nonet hyl, N-al kyl am_nonet hyl, N, N-di atl kyl atm' nonet hyl ,

mor phol $9RRRMRA WK FOTETulEh 7 h stated Ihepsinhpiorg the rypiygtiepts of a compound of

al kyl) pj Ny £ ' ' ef f : ) mul a
(1) oy RO A e b 8y & i 25 gl SOBPRUI 0BT
wi thin the hysardiag tanifiter boBydaidnesf e ihvehsson,ahdreis prbvided a compond off
formula (1). As stated hereinbefore, the in vivo effects of a conpound of
f or nul aformplahy oma pearpacastisplveccsptalayalthergofabol i sm of a precursor
conmpound (a pro-drug). According &g a further enbodi ment of the invention,
there is provided a conpound ,\?f' ofrmula (1), or a pharnmaceutically
acceptable salt thereof, CH3;JHNS A 10 R2 (1) wherein, Ring Ais a
6- nrenber ed het eroaromatiﬁlg‘ U,Z@ ) i at | east one nitrogen atomw th
the proviso that Ring ’\ls nog" pyr 4-yl and is not pyrimdin-4-yl; R
i s hydrogen, halo, Cl-C6 gl kyl or al koxy; 15 R2 is hydrogen, hal o,
Cl-C6 al kyl, Ci1-C6 al koxﬁ NRARS, or= RR2 with the pr oviﬁo that at | east
one df Rl and R2 is not hydrogen; R4 is H, Cl-C6 al kyl, C:g C7 cycl oal kyl or
- CH2- RBywhakeh RS is H or Cl-C6 alkyl; R6 is N(R9)-S02-, -302-N(R1)-,.
N(R1l)-C(=0) -, N(R12)-C(=0) -N(R13)-, or -S-;

Ring A is a 6-membered heteroaromatic ring containing at least one nitrogen atom with the

proviso that Ring A is not pyridin-4-yl and is not pyrimidin-4-yl;
R'is hydrogeﬁ, halo, C;-Cg alkyl or C;-Cg alkoxy;

15 Ris hydrogen, halo, C;-Cs alkyl, .C1-C6 alkoxy, NR*R, or —RS-R7;
with the proviso that at least one of R' and R? is not hydrogen;
R*is H, C;-Cs alkyl, C3-C; cycloalkyl or —CH,-R®, and R’ is H, or C;-Cs alkyl;
R® is -N(R*)-SO,—, —=SO-NR'*)—, -NR!)}-C(=0)-, -NR?)-C(=0)-NR "), or -SO0»;
R’ is R* or C;-Cs alkyl or C,-Cg alkoxyalkyl;

20 orR’ is C;-Cg alkyl sﬁbstituted with one or more groups selected from halogen, or hydroxy,
or R7 is C;-Cg alkyl substituted with R" or phenoxy,
or R is C;-Ce alkyl substituted with NRPR'S,
or R is R'-X-R!8,
R® is phenyl or a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms

25 independently selected from O, S or N, each of which may be optionally substituted with one
or more groups selected from halo, C;-C¢ alkyl, C;-Cg alkoxy, or hydroxy;
R is phenyl, benzyl, a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S or N, a 9 or 10-membered bicyclic heteroaromatic ring

containing 1 to 4 heteroatoms independently selected from O, S or N, or a phenyl-fused 5 or



R7 is R14 or Cl1-C6 al kyl or C2-C8 al koxyal kyl; 20 or R7 is Cl1-C6 al kyl
substituted with one or nore groups sel ected from hal ogen, or hydroxy, or
R7 is Cl1-w0 2addwpliz7eubstituted with R14 or phenoxy, or RPCTS&B2003004BBKY |
substituted wth NRL5R16, or R7 is -R 7-X-R18; R8 is phenyl or a 5 or

6- menber ed het eroarommatic ring conial ning 1 to 3 heteroatons 25

i ndependently selected fromO0, S or 3N' each of which may be optionally
substit e, Cl-C6
Sl Coxyf%Jﬁ%?lb\MegQgglg’ﬁeteﬁél 1ﬁ%gﬁ@gﬁ&@é@}&%@&g@ﬁ@p@m@gQéleette&nlom

het er oad dSromNj ; eachi ‘bamgcoq)nbml}yl supstituted vattheteer oadire geoups nuispemitetiy kslected ect ed

fromO, S or a_ 9 or 10-nmenbered_bicyclic hetero c-ring containing
1to 4 ﬁ@l&l&ﬁ%@é ?h@éé‘gﬁiﬂ}éﬁﬁ’f‘%" s Qe halpzemy o§1 héﬁﬁm or a phenyl -fused
5 or VQZ@O%%&%J%I%ST?;@%@SI 004268 - 23 6-nenbered cycl ohet eroal kyl

ring cont af t er oat ons- mdependently selected from. 0O, S or N,

each per’igs mﬁépmﬂa{tle,s(Dja@g cyaldaklylwir (h-Cyredkyd optionadlygnbstjsted mdﬂnpendent |y
selected from Cl-C6 al kyl, Cl-C6 al koxy, cyan, NO2, hal ogen,
- O CH2-@xBs exqloaaylcs al kyl sul fonyl, or NRIOR20: 5 R15 is independently H,

et a2 sCH SR BRI BB T i i
cont ai ﬁhd@eﬁd&r@lyﬂseheﬁe& fioat O[TS and IN] epbardst) tehoh iscdheoptehally eubstitut& with ok  or

benzyl, each being optignally substituted with one. or nore groups sel ected
fr om hairanoreereups ¢1Rsted from ko, £F kesglkys Cirfrarikeyy o1 Byqo®Ysi s i ndependent |y H,
or 16 ther with the nitrogen to which they are
atta}(hcig @ﬁgépengénﬁgﬁered (?é%k# Ie ring optionally containing a further

het er oag Gnmé &' G peterf wihihd rittodén taﬂsdnﬂpmwpmlattycmdlfﬂlgn a$uhembérad estutatedh
Cl-C6 al kyl; R17 and R18 are independent|ly phenyl, or a 5 or 6-nenbered
het er oairgenrtionally prptaibie 4 fHTthey heteroatem SEIGﬁ@fl dognPoneV-iand optisrphiieigs el ect ed

fromO, : e or both of RL7 and R18 - may be optionally and
mdepenélgst %?l‘\llswdg] i?ﬁ?]kg With one or nore groups selected from hal ogen,

Cl- C6 ak Kyhd RO ar€indepertleliy ghen¥l,ic a3 d1@hembéidd hbldrdacidtic rims c&;talﬂhg and
R20 are independently H or Cl1-C6 al kyl, 20 or R19 and R20.tog e&t}e wi,th the
ni t r dgehot Zahetmoetvmsnéglep&néerﬁb/tsa@ﬁ@é frosn A & o6 Nywhseiane oizRqih §f

ﬁ'f’t Fonal LV, e oM alRy Atk AdtM RSy ARLELAANM bRISRERISRI sk Ra beth | r om0 or
halogen, C;-Cs alkyl, or C1-C6 alkoxy;

X is abond, —-CH,—NH-C(=0)-, or O; ‘

R" and R* are independently H or C;-Cs alkyl,

20 or R and R® together with the nitrogen to which they are attached form a 6-membered
saturated ring optionally containing a further heteroatom independently selected from O or N,
and optionally being substituted with C;-Cg alkyl;
and R® is phenyl or benzyl, each being optionally substituted with one or more groups selected
from halo, C;-Cs alkyl, or C;-C¢ alkoxy;

25 or R%is a 5 or 6-membered heteroaromatic ring containing nitrogen and optionally one or more
further heteroatoms independently selected from O, S or N, said ring being optionally
substituted with one or more of the following groups: (i) halogen or C;-Cq alkyl optionally
substituted by carboxy, C;-Cs alkoxycarbonyl, NR?'R* or a 5 or 6-membered heterocyclic
ring containing at least one heteroatom independently selected from O, S or N,

30 (ii) Cy-Cg alkoxy, NR?*'R?%, C5-Cy cycloalkyl optionally substituted with carboxy, or
(iii) a 5 or 6-membered heterocyclic ring containing at least one heteroatom independently

selected from O, S or N optionally substituted with C;-Cs alkyl;



and optionally being substituted wwth Cl1-C6 al kyl; and R3 is phenyl or
benzyl, each being optionally substituted with one or nore groups sel ected
from hal owoCuee@é1ab| kyl , or Cl-C6 al koxy; 25 or R3 is aPETaB2603memiser ed

het eroaromatic ring containing nitrogen and optionally one or nore further
het er oat ons i ndependent|y sel ected L{rgm 0O, Sor N said ring being
optionally substituted with one or re of the follow ng groups: (i)

hal oge Elecoyl _qEBi_gpabhy ubsiri thut ed_ arpoxy, Cl-C6

al koxy?é%é%y?@ﬁ@%g{yg’r Qg t5)b o@@fl ?e%gzeﬁdh(g%g)g@%’l ic ring containing
at | eagt aminparkenel odepmdemtijepentient |y sel ected fromO0, S or N, 30 a GO

Cl- C6 alkoxy,. - NR21R22 -C8 cycl oal kyl optionally substituted with

car boxﬁ%é)srﬁg(qr?ge)n %%‘%ﬁr%lhenbered heterocyclic ring containing at |east

oubst s cor e irp FIEBERAEIH bt Rl o R SRR TR e o1 e oy
i s - (COr-q-DdhberReter¢Gell) rigNehmtainhid- #R2«hsoone-HetertdtomtRlected faumal Og SairéN each

i ndependently Q. or_ 1; R21 is hydrogen or Cl-C6 al kyl; R22 is Cl-C6 al kyl
opt i onayrEgealy; ubsteytedivik (ﬁyéﬁ 8%yl c1- s al koxy, di (C1-C6 al kyl)ani no or

a 55 . 3 ] i Mgl eroat om
el oot dg TG f Gp el ARk B R OBl e el e RS B0 Ul 03

i s Cl- Gydedxyyhmbiel Coiailalkylanibstdil@it€galkddmdoeC pCy Alkbry@Ftaungs niellect ed from
hal ogen, . hydroxy, am no, Cl-C6 al kylam no, di (Cl-C6 al kyl)am ng, Cl-C6

al koxyé@?%ﬁy@l,'en/Pllﬁoﬂyéptlof@ab’%b&l@@w@é hyriresyyCops Fyiealiy) optipaalit ut ed with

T
benzyl ,or®” & pheayl, Bermlroen &cr bahenbeaed Weeicardrhaty Higdoatdiing atleadt@ast one

het er oat-om i ndependently selected fromOQO, S or N, each_bei ng optionally
subst i thefeseptoprindensadensly sakspied GoauBs S 96 Ne sadicboingontioanbyasiiwad with onc1 - op
al kyl, - r - € upa icring
cont ai ncfgh%g%tg%}%gé%m%t%gﬁﬁélga}(%g bl??{clﬁ%)gg? ?cfgdn ;é ’1?6 Esl%gxd?) %g&? %(Srg 0, Sor
N, or RRmhehbefedsatuiatbd heteideyid rivgl @hoaiinsas legst bh& Hete@atoal Hdegendentleast one
het eroat om i ndependently selected fromO, S or N, which ring is
substi tsglestdiiianh GhReiy,; R24 is benzyloxy or a 5 to 7-menbered
het er oar ICcli ntajning 1 t . N I 0 i ntly sel ected
from 0 & and et SRl Sarte R Sh TR B Moot BEEREIPEIMY R one 20
or NI éngépRrHdtEakReted dron Qﬁmmmﬁ%@uﬁdtiﬁMbdQﬁm@k@; al koxy; and R9,
yl,

R10, R11, R12, and R13 are H _Cl-C6 a ~or C1-C6 alkyl carbonyl .
R is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms

independently selected from O, S and N, either of which being optionally substituted with one
20 or more groups selected from halogen, C;-Cs alkyl or C;-C¢ alkoxy; and
R’ RIO,'R”, R and R® are H, C;-Cs alkyl, or C;-Cs alkylcarbonyl.
According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (I), or a pharmaceutically acceptable salt thereof,

CH3
7 \ R!
HN/<S
/ |
R R? 0

25 whereih,
Ring A is a 6-membered heteroaromatic ring containing at least one nitrogen atom;
R is hydrogen, halo, C;-Cs alkyl or C;-Cg alkoxy;
R? is —R6——R7;
R® is -N(R*)-SO»—;



According to a further enbodi nent of the invention, there is provided a
thiazole derivative of formula (1), or a pharmaceutically acceptable salt
t her eof , Wb2006HNR7N 11- R1 A R3 R2 25 wherein, R ng A PsTa&HEoNIEEEed
heteroaromatic ring containing at |east one nitrogen atom Rl is hydrogen,
hal o, Cl-C6 al kyl or Cl1-C6 al koxy; R2 is -R6-R7; R6 is N(R9)-S02-; WD
2006/ 051270 PCT/ GB2005/ 004268 -252337 is R14 or Cl-C6 al kyl or C2-C8

al koxyggki?k;m 81(:1'% élﬁyl%jr' ZHy%lu@%},aﬁ&psti tuted with one or nore groups

sel ect rom hal.ogen; or r ox Oor R7 is Cl1-C6 al kyl substituted with
R14 or @REneXy-CilkfRéubsitidd Githamnk wt noubgioupusebsttad frém NRIbZE,Gr hydroay, R7 is
-RI7-X-R18; R14 is henél, b'e_nziélrl], a_ 5 or 6-nmenbered heteroaromatic ring

cont ai rir Ry 19Ct-6's slkrybsubstifeshngith Rngubeeiys |y sel ected fromo0, Sor N, a 9

or 10-nemper gd Di o C ring containing 1 to 4 heteroatons
indeperﬂﬁgr?tlﬁ ?égﬁg%’féed&%#ﬁgé%@@gﬁ% N, or a phenyl-fused 5 or 6-nenbered

cycl ohefr@’qal kYL xXrRHg containing 1 or 2 heteroatons .independentl y sel ected
from10 O, S or N, each being optionally substituted with aone or

%r Ioups R arephentie henayl, 6] @ict-amberedheteroatgmatigkiing caxtaipsed u@o%éwere@tgg’é,e NC2,
al ogen, .- O - - 1- lasul - NR. . i -
i ndege ﬁﬁ%‘????@“ﬁ?f%%ﬁ"%‘ﬁé’ %nglogwng&&?%% rgcyﬁ/lglcgg%ci %%B?rﬁ%ﬁf)?? Ptuted

with @nighify ¢k@ahkittoatdis Rideffhdentsy sl frord () St MNy-oramphesnygdused 5 or
heteroaromati c' ring containing 1 to 4 heteroatons _independently sel ected
f r om 0,6-Scahared cyeloh¢erpaiky] ringeontainingd &pt heteraptopsdudependantlz gelgstedfiome  or

s HOhe N1 g ooRoh L Gpyhict Syt o sty SRaReplly g 10
ni t r ogepod @, W) i1t OLY alkexftdyasd) e d,Ohdlb@end-OeabRLEH,aurated 20 ring
optional Iy containing a f qgtger het er oat om sel ected fromO or N, and
opt i onal§s dllsylgifonyl, or -NR“R™;

R is independently H, C3-C _cycloalkyl or C;-Cs alkyl optionally substituted with

C3-Cs cycloalkyl;

15 or R" is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms.
independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C;-Cg alkyl, C;-Cs alkoxy or hydroxy;

R'¢is independently H, or C;-Cs alkyl; or
R'® and R'® together with the nitrogen to which they aré attached form a 6-membered saturated

20 ring optionally containing a further heteroatom selected from O or N, and optionally being

substituted with C;-Cs alkyl;

R!7 and R'® are independently phenyl, or a 5 or 6-membered heteroaromatic ring containing

1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R' and R®
may be optionally and independenﬂy substituted with one or more groups selected from

25 halogen, C;-C¢ alkyl, or C;-Cg¢ alkoxy;

X is a bond, -CH,—-NH~C(=0)-, or O;

R" and R¥ are independently H or C;-Cs alkyl,

or R" and R* together with the nitrogen to which they are attached form a 6-membered

saturated ring optionally containing a further heteroatom independently selected from O or N,
30 and optionally being substituted with C;-Cg alkyl;

and R is phenyl or benzyl, each being optionally substituted with one or more groups selected

from halo, C;-C alkyl, or C;-C¢ alkoxy;



substituted with Cl-C6 al kyl; R17 and R18 are independently phenyl, or a 5
or 6-nenbered heteroaromatic ring containing 1 or 2 heteroatons

i ndependewolzgocsizet ed fromO, S or N, wherein one or betCh/cHo0iRl004m8d R18
may be optionally and i ndependently substituted with one or nore groups

sel ected from 25 hal ogen, Cl1-C6 al kyl, or Cl-C6 al koxy, X is a bond,
-CH2-NH-C(=0)-, or 0; R19 and R2 ar€1independently Hor C-C6 al kyl, or R19
and R20_t W ' -t i.ch L8 afd

o merb e S0 A St e nRlchBRq theahiehihy RrcRhF il pATIIRHY RES Aore

' ndﬁperldﬂhéﬂhet@@dteﬂs atlleperaiently seledsed fr3@ Cyr¥dordyf saghahg Yeihgopigormilpst i t ut ed
with Cl-C6 al kyl; and R3 is _phenyl or benzy], each bein tionally -

subst i tubgtiuigd pvithorne asmare pEthgiplipeing raps<d h ‘P%%Ql&% %%[léﬁtlalﬂfﬂf){’l, or
Cl-Co6 al ' 127 0k 26 . ' .
o ronbeP BN &Y SAPORGT et To CRRL AT NG o 1P dgen Srarsrondpollic, o
nor e 5 fridd dimkaiial ef eadt Of® hetefbapen trldpdndentdy etdced frorar®,B orNor N,* said ring
bei ng optionally substifuted with one or nore of the follow ng groups: (i)

hal ogenid€1-€r-atixa YR Bpt Cokalcygloalkylmptivnaltyenbiituted g sarbexy, en

al koxycarbonyl . - NR21 or . Au:2.0r 6- e [ || C [

R B B e s S L
(i) Cl-hcaldhrny 0, SNRN2 ally GosGhitaywlth@ lallops i onal |y substituted with
carboxy, or i (iii) a 5 or 6-menbered heterocyclic ring containing at

| east oW Het€¢dA-ONDmdk perlet YN e BrRe dor r&mDNH20r N optional Iy
substjtuted with Cl-C6 alkyl, of. R3is -(CO-(NH)p- R23, -(C=O -(NH)q
CH2- I11E4p %qcpq?rézeéﬁhmﬁ?en%i@lypo 3?12!’ g are each independently 0 or 1; R21 is
hydr ogep?!q¢ hidko&dh atldimts alk}122 is Cl-C6 al kyl optionally substituted with
hydr oxy,22C1- C6 al koxy, di (Cl-C6 alkyl)amno or-a 5' or 6-nmenbered

het er ocK€li$ €:1-Cs atkyt optianialy sepssitutedwith hydrexndteFatlbaxs di€otedlohlsmio oz or N

and optionally.substituted with Cl-C6 alkyl]; 15 i - | Ky

opt i ona# P’S/&g‘t%%b[efe[ eée&owcﬁﬁ ngﬁgo%lam%gr%leg%o%rbeﬁl e%%%%g{t SZ%E %%%d(?ﬁ)rﬁgf§gcérr¥

hydr oXYand 'iBﬁau;@%fo@ﬁu@hkﬁha@]-@ga 1;(CLl-C6 al kyl)am no, C1-C6

al koxyca2r3gd(?rt1yl , hitrile, car -oxyl,kg_Cl- C6 al koxy optionally substituted with
hydr oxyR™ G8CEEs eyl optidoally sphstigried with ogebsmpragredpsseldst Bxglogeit: phenyl

optional |l y substitut i th hydr. or -C6 alkyl  or R23 | henyl ,
benzyl ?hyéllflo’%?" gm0, gfggr?#@'ﬁaéﬂmﬁe@lgé%g? Bl 4Rmey #1‘5&6 glrﬁoéycrﬁr%%nygtnﬁ)ﬁngeast one
carboxy, C;-Cs alkoxy optionally substituted with hydroxy, Cs-Cg cycloalkyl optionally

substituted with hydroxy, or phenyl optionally substituted with hydroxy or C;-Cs alkyl,
or R is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one

20 heteroatom independently selected from O, S or N, each being optionally substituted with one
or more groups selected from halogen, hydroxy, C;-Cs alkyl, C;-C¢ alkoxy, or by a 5 or
6-membered saturated heterocyclic ring containing at least one heteroatom independently
selected from O, S or N,
or R® is a 5 or 6-membered heteroaromatic ring containing at least one heteroatom

25 independently selected from O, S or N, which ring is substituted with phenyl;

. R**is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S and N, either of which being optionally substituted with one
or more groups selected from halogen, C;-Cg alkyl or C;-C¢ alkoxy; and

R’ is H, C,-Cg alkyl, or C;-Cs alkylcarbonyl.
30 According to a further embodiment of the invention, there is provided a compound of
formula (T) wherein :-
Ring A is a 6-membered heteroaromatic ring containing at least one nitrogen atom;

R! is hydrogen, halo, C;-Cs alkyl or C;-Cg alkoxy;



20 heteroatom i ndependently selected fromO, S or N, each being optionally
substituted with one or nore groups selected from hal ogen, hydroxy, Cl-C6
al kyl , CiwG&oaldscxrey, or by a 5 or 6-nenbered sat urat esCnaBen@opeis8c ri ng
contai ning at |east one heteroatomindependently selected fromO, S or N,
or RR3 is a 5 or 6-nmenbered heteroaromatic ring containing at |east one
het eroatom 25 independently sel ect®d from0, S or N, which ri ng is
substltﬁzt dpwigh phenyl; R24 is benzyloxy or a 5 to 7-nenbered

het er oar oma c ring containing 1 to 3 heteroatons independently selected

fr om 0,R®Ss aN@R}-S@i-t, h8O,-afi (RAF-cAN (R—:‘ll RG(DH, oNER Iy-GED3NRI e dom SBr-one  or
nmore graups ;sel ected from hal ogen, C6 al kyl or Cl-C6 al koxy; and RO is
H Ci1-db i RK PTCUQ6@KY1@%Y¢&3}1FQ?%’P%hyI 30 According to a further

embodi "?T%ch té;é ugn%&%&mg%vﬁtﬁgﬁag %?ho% g%hggh@a@do@aﬁmggﬁ or w&pa (1)

wher ei i’ ere eroa Ic ring contaiming-at |east

one ry tdr@d&@@@-@ﬁlkyl &bstlmtdammmmmabppheﬁ@xﬁs allcyl or Cl-C6 al koxy; WO
2006/ 051270 PCT/ GB2005/ 004268 is -R6-R7; R6 is -N(R9)-S02-, -S02

N( R10) -oﬂu@&ﬂﬁ@@@@ubsﬁweldl\@}hﬁ@r@} N(R13)-, or -S2--; R7 is RL4 or
Cl1- C6 aI I@tyl Okl?C%I @ al koxyal kyl; or R7 is Cl C6 al kyl substi tuted with one
or nore grofjps sel ected from hal ogen, or hydroxy, 5 or R7 is O-C6 al kyl

subst i tRAt eopminit) bendylers Glenmembelediitoaromafiy ring céitaibgdl toyd hateroaontsut ed
with NRI5R16, or R/ is -R 17 -X-R'; Rl4 is phenyl, benzyl, a 5 or

6- menbendspendenslysalesieg fiom Pi Hgr Mo ﬁt9aqfri|0ri§e@b?f6d blCﬁ@lﬂ%bf‘é%rpwaﬂp fd€pendent | y

selected fromO, Iet? [ [ r El%t ring
10 cbht%! ﬂ%ggt?ghﬁ{eﬁoait%r?soh oér%lﬁel% peno‘3r ?Kgcg)egﬁlercﬁe B %ﬂ(}ﬂ X N, or
a phenyd- nfeﬁfo@ﬁkdiy@rohetéroawbﬁﬁgdommi@me@ﬁz mhbyﬂonfslml@pemﬂyrsemqea ﬁ@rn 2

het er oat ons | ndeﬁendentl selected from 0O, S or N, each bein opt| onal 'y

subst i tQt%ar Wi eashdemegptipally sgbst&p@dmaw@rmmrp FrEPP ét&eaaldeﬂ paslesteds

2: t;: sut%f%ggfélﬁ %%Kﬁi&g%g@fox}i§y§ N&fﬂ%}e% nggnFﬁ_QgﬁN CG cycl oal kyl or

Cl- C6 atkyl akplshmoal) of %t uted with -C6 cycl oal kyl; or R15 is
phenyl, 2 of 6- nmenbered heteroaromatic r| ng containin 1 to 4 heteroatons

i ndepferitlerlﬁ indeparidenttyeld, €5-Enruslodtiedrng Q%C«ﬂlkﬂ@ﬁﬁsmaﬂ}@abﬁl fimgthopt i onal | y
substi téj léarfky ne

or R1 is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C;-Cs alkyl, C;-C¢ alkoxy or hydroxy;
20 R¥%is independently H, or C;-Cs alkyl; or A
R’ and R'®together with the nitrogen to which they are attached form a 6-membered saturated
ring optionally containing a further heteroatom selected from O or N, and optionally being
substituted with Cl-CG alkyl;
R'7 and R'® are independently phenyl, or a 5 or 6-membered heteroaromatic ring containing
25 1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R and R"®
may be optionally and independently substituted with one or more groups selected from
halogen, C;-Cg alkyl, or C;-Cs alkoxy;
X is a bond, —CH,—NH-C(=0)~, or O;
RY and R® are independently H or C;-C; alkyl,
30 or R" and R* together with the nitrogen to which they are attached form a 6-membered
saturated ring optionally containing a further heteroatom selected from O or N, and optionally

being substituted with C;-Cs alkyl;



or nore groups selected fromhalo, Cl1-C6 al kyl, Cl1-C6 al koxy or hydroxy; 20
R16 is independently H or Cl1-C6 alkyl; or R15 and R16 together with the

ni trogen wo 2mw/ism7bhey are attached form a 6-nmenbered saCwrGH2eas/004i68g
optionally containing a further heteroatom selected fromO or N, and
optionally being substituted with C1-C6 alkyl; R17 and R18 are

i ndependently phenyl, or a 5 or 6-Ttber ed het er oaromatic ri ng contai ni ng

25 10 ][R%igﬁélﬁgggfi%}%lﬁigy foh Sl AR e iRBhDor ol arbhpsMBRLRLN One of

both o e thonally and 1 ndependently Substituted wt
one or from &algr Cuas alisl,extGdfalloory; hal ogen, C1-C6 al kyl, or Cl-C6 al koxy; X
is a bond, -CH2 NH-C(=0)-., or 0, R19 and R20 are indep ndent{y H or Cl-C6
al kyl , o3& ds 2 Ry Oxmermkersd helgoprramatifting oREHPE REmesn e OPHWRLY Rag onmere

attach I - i optA \ el t her
het er ogﬁgﬁn&é{gﬁ%ﬁqgﬁgﬁ g‘%g ﬁg@%ﬁ‘é@hﬁ@gf&@% aciqf(gi%ngljelih’nsg'i1 su @t)f?ftl%tg %tgor{v%nﬂ?h

Cl- Co alubstltute 08/ @ Mctd Of PETOHNRZNG praP2@BhalogB IvT+Gs gkdmptiomallypenzyl ,
each being optionally substituted with one,pr,nmore groups selected from
hal o, @mbsg:autaﬂ r¥ith caghoxyy Cebrs alkogysprbaswl, RYR R 3 052 801 G-erbrapd Beterocyclic

het er oar LG L] b ' i r further
et or odFae izt AEISh BhEnREACR) b CENG BN Ble PO e SFQIRGEN |

bei ng qpy Couaglalisoxys-NRORY| Cy0p dystbilkylanpeiondllynaubstitafedtvieh daabdxywbng gr oups:
(i) hal Q%en or Cl-C6 al kyl optionally substituted with carboxy, Cl-C6

al koxy d#bBong1 o-menpigblEigpcyslic rigg Cﬁntﬁ*élﬁtﬂe%té%ﬁsh%‘%eebeé@9%tpmc§eleﬁ¥eﬁdﬁ'%Hteai ni ng

t |east " het. : onsi st i f 0, S
R e s S R S o T
Wi th calrrdxy ~(@£0)(NH))- R 5-(0=05-panharied Ritber@ymNeLy i ng cont ai ning at

| east one heteroatom selected fromthe 10 group consisting of O, S or N
opt i onal dnd Gasdrdepgndantlyiordi 1C1- C6 al kyl; or R3 is -(C=0)-(NH)p R23,

- (C=O) - Nk 2- R2 -{C=0) NH2i p and q are independently 0 or 1; R21
is hydr‘%gé@nlgyéi?y%’ffﬁé?g?ﬁ 5,%R22 is .Cl-C6 al kyl optionally substituted with

hydr oxyr? Gsle C6' alidyD¥ptionily Slbstut@ With hgdior), OLCaalkdby, 3i(0;-GalBMastsigsor a
heterocyclic ring containing at | east one heteratom sel ected fromthe group
consisty ergp-msmbgreddetarosyclin ting pentamig af leagbend hetaratgmpelastediiias thy #ove R23

15 oo R o5 PR BB Sl el , B ouee, selected om
al koxy g RooyCy alkiyl bptidhally substituted with one or more groups selected from halogen,
hydroxy, amino, C;-C¢ alkylamino, di(C;-Cs-alkyl)amino, C;-Cs alkoxycarbonyl, nitrile,
carboxy, C;-Cs alkoxy optionally substituted with hydroxy, C3-Cg cycloalkyl optionally
20 substituted with hydroxy, or phenyl optionally substituted with hydroxy or C;-Cs alkyl,
or R* is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one
heteroatom selected from the group consisting of O, S or N, each being optionally substituted
with one or more groups selected from halogen, hydroxy, C;-Cs alkyl, C;-C¢ alkoxy, or with a
5 or 6-membered saturated heterocyclic ring containing at least one heteroatom selected from
25 the group consisting of O, S or N;
or R® is a 5 or 6-membered heteroaromatic ring containing at least one heteroatom selected
from the group consisting of O, S or N, which ring is substituted with phenyl;
R** is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S and N, either of which being optionally substituted with one
30 or more groups selected from halogen, C;-Cg alkyl or C;-Cs alkoxy; and
R’ R R R and R® are H, C;-Cg alkyl, or C;-C¢ alkylcarbonyl.
According to a further embodiment of the invention, there is provided a compound of

formula (T) wherein :-



carboxy, Cl-C6 al koxy optionally substituted with hydroxy, C3-C8 cycl oal kyl
optionally 20 substituted with hydroxy, or phenyl optionally substituted
wi t h hydrweypoavos@zeC6 al kyl, or R23 is phenyl, benzyl, ecTaGERoavoogesenbered
het eroaromatic ring containing at | east one heteroatom selected fromthe
group consisting of 0, S or N, each_being optionally substituted wth one
or nore groups selected from hal ogé%‘),‘hydroxy, Cl-C6 al kyl, Ci1-C6 al koxy,
or wt ; _-m}ggir V.Gl ' taining at | east
one he?%@gé%g%@sg?eecte r5§nﬁbg{gﬁ%ﬁggg%%%ﬁgoaﬁlgagttéﬂﬁggg éqﬁ%’,a"@%&,’ﬂ’or N, or R23
is a 5 Rtiskhalenbered heteroaronatic ring containing at |east one heteroatom
sel ected,. flkg%{ he group consisting of O, Sor N, which ring is substituted
W th ph}énﬂsl‘; 4 is benzyloxy or a 5 to 7-nenbered heteroaromatic ring

cont ai npag _3ohet.e gﬁg;(r@_i_ perdept | y \gRIBcheghyf feped. S é5d. N,

ei t her n%fgv\%(gﬁ ggi'Z rig%g%tl na? I’yﬂglﬁbgltait Q? édl\vﬁ\nﬁtzﬁc%ﬁg)) gg@o?’%grgﬁbfoups
sel ecs erl’ fsRfroh@|-0g eliyl G1CL6; alkbyyalig; C1- C6 al koxy; ‘and R9, R, R', Ri12,
and R13 are H Cl1-C6 al kyl, or Cl-C6 al kyl carbonyl . ‘According to a further
embodi net’ BCihealkphsuhatitated witheons or sngse evuge selected Frpmisdpesh, orhyaraxYa (1)
wher ei n; 06/ . 4 - Ring Ais a 6-nenbered
heteroa?roﬂngtsi%gqgiagé}%%%%lgg%%ﬁgﬂ§4rggs§p@ﬁeéloﬁ trogen atomp Rl is halo; R2
is -R6-BR’iRE, G alyROYbsGORed witBOR'N'R10) -, N(R 1)-C(=0) -, -

N(RL2) - C(=0) - N(R13), or -S2-; 5 R7 is Rl4 or Cl-C6 alkyl or C2-C8

al koxyaq)fk%/Il,S* —27R's c1-c6 al Kyl substituted with one or nore groups

I f. : ) [ - | ' with
o tnd) R BIPIR LS8R Shr b heBlragiomiale e S0ty | T ECGBRER ™ o
R7 is -iRddpetdEitB;sckOteB b ©, Brela.9 deizabmbered bivyche hasidefothtic ring ‘
het eroaromatic ring containing 1 to 3 heteroatons independently selected
from 0, cogtagping|] t94gletﬂr0a1@nm¢g§¢r@@n%r gojestgdclrommtd ot Nraita rhenylngsedcoet ai ni ng
1to 4 t ' I t S h | ~ f d
Lo PR PLRRRASI SRS 85 P R ol PeBRS g 1o

i ndependesvt X, seheeimptbptioaly SibsFued With &Rk rb@iegg?@@tiﬁ ahdeytls wdisdted ut ed

W th one or nore %roups i ndependent|ly selected 1 rom Cl-C6 al kyl, Cl-C6

al koxy, freman; Cawdieyl, GalCoglioxy- amm2NGhangen, c-CBLaCRyt &M f onyl , or
;)glﬁlgrﬁ%&i’?%%ﬁigﬁ%f{”?ﬁ’g%e_ﬁlﬁyoy H, C3-C6 cycloal kyl or Cl1-C6 al kyl
RY is independently H, C3-Cs cycloalkyl or C;-Cg alkyl optionally substituted with
C5-Cs cycloalkyl;
or R" is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
20 independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C,-Cg alkyl, C;-C¢ alkoxy or hydroxy;
RY%is independently H, or C;-C¢ alkyl; or
R" and R'® together with the nitro gen to which they are attached form a 6-membered saturated
ring optionally containing a further heteroatom selected from O or N, and optionally being
25 substituted with C;-Cg alkyl;
R' and R® are independently phenyl, or a 5 or 6-membered heteroaromatic ring containing
1 or 2 heteroatoms ilj.de;pendently selected from O, S or N, wherein one or both of R'” and R'®
may be optionally and independently substituted with one or more groups selected from
halogen, C;-Cs alkyl, or C,-Cg alkoxy;
30 Xis a bond, -CH,~NH-C(=0)-, or O;
R' and R? are independently H or C;-C alkyl,



C3-C6 cycloal kyl; or R15 is phenyl, a 5 or 6-nenbered heteroaromatic ring
containing 1 to 4 heteroatons 20 i ndependently selected fromO, S and N, or
benzyl, esohoaisnzyoopti onally substituted with one or mOT&B@EUOS268¢el ect ed
fromhal o, Cl-C6 al kyl, Cl-C6 al koxy or hydroxy; R16 is independently H, or
Cl-C6 al kyl; or R15 and R16 together with the nitrogen to which they are
attached forma 6- menber ed saturated ~ri ng optionally containing a further

het er oaf g gg gg@tsgeéﬁgﬁ%@&hgr t%dgeﬁ@é Rl rleﬁtt?&'eﬂ%x%?a%lﬂ? bt ed with

Cl- C6 al kyl; are 1 ndepen ntIy eny or a 5 or b-nenbered
het er oasraon‘aﬂed einp ioporatlytcantainige iﬁmheﬁhéteﬁoetonamémd foap®ndSnand/omehellty ed
from0O, S or N. wherein one_or both of RL7 and R 8 nay be optionally and
mdepen‘é?éﬁ‘ﬁ%‘%bs%iffgtwlﬂugééjé\ﬂkﬁ’h one or nore groups selected from hal ogen,

and Rodk ot Crakottac I PR o COBNIPRT o 2006 051270 . 1 T

PCT/ B293% 604268 -30 or R19 and R20 together with the nitrogen to which
t hey are ,attached forma 6-nmenbered saturated ring optionally containing a
f ur t herRhds En-anlid eeCzEs alkorysfyd or N, and optionally being substl t ut ed

'S 0 orodt paeng (b ot p e PR belodpduig areduohih  RhEaie L) © ¢

benzyl , hédrogtom RlectedTRimb ﬁ{eeédoﬁ;eé@fsﬁaﬁg BROL § of ngacm:rrﬁ@g dsptmalajz sitgtsitedne
het eroat om sel ected from the roug consisting o each bej ng
opt i ona‘Wlﬂy oB¢ BEPregrewps sglected loges: é}"éfpém% @e‘lﬂkﬁk %Gﬁ@@@%@d@éﬁ

hydr &-memb%reiﬁyg z%%a Egteraol ?& O(’:’on\(\é{lﬁlﬁ% ?teljegst %ng 'het% ({HB gélg&ecf ﬁB#h rated

het e OC C Ic ring COI’] alnrng a one roatom se rom

group cme%t@ipdagm@ﬁngoof($ ©O6r W or R23 is ab or 6- rrerrbered het er oaromati c
ring contajning at |east one het eroatom sel ected fromthe group consisting

of 0, Sdk Keawhr ermembeged beteropromatioring cpptainipgidgast opplictereatoenselactdy or a

5to 7- red het er.oaro I ntal n| oatonms 15

i ndepenﬁEﬁtt%ﬁf/gmngg?Sé migrm § Oré\lfa‘%}i it taﬁ‘ea&ﬂﬁjcﬂjg 1|rng optionally
subst i t R¥*agb¥iAtbx9Rea 5% T¥RERbEEE u@t%roaﬁir@mcerdqgfdomumg 09613 hefetodfinal kyl or
Cl- C6 al koxy; and R9, , R11, R12, and R13 are H, Cl1-C6 al kyl, or Cl-C6

al kyllg amﬁwﬂentmmw rfgmAOi, § apg N, sither, ofprhictpheinglgptionally susituted withoae abl y
di spos edr ﬁgreagrcqlﬁ)sase d tfromnhalogen, C1-Cg alkyl or C;-Cg alkoxy; and
R9, Rlo, R“, Rlz, and R'? are H, C;-Cs alkyl, or C;-Cg alkylcarbonjl.
When Ring A is pyridine, the pyridyl nitrogen is preferably disposed in a meta position
relative to the bond connecting Ring A to the thiazole ring shown in formula (I). A particularly

20 preferable orientation of the pyridyl group is shown in formula (Ia) as follows

L =
L/ R!
R2 (Ia)

wherein Rl, Rz, and R are as hereinbefore defined.
According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (Ia), or a pharmaceutically acceptable salt thereof,



relative to the bond connecting Ring Ato the thiazole ring show in

formula (1). A particularly 20 preferable orientation of the pyridyl group

is shown wo 2bevesud7a (la) as follows CH3 \ ,N HNS Rl. PRI/dR20¢Jm@m¥268Wher ei n

R1, R2, and R3 are as hereinbefore defined. According to a further

enbodi mrent of the invention, there js provided a thiazole derivative of

formula (la), or a pharnaceuti cal I'y31atcept abl e salt thereof, WO 2006/ 051270

PCT/ GB2005/ 004268 -31 CH3 N KHW4SS R3 R R2 (la) wherein, R is

hydr ogen, hal o, C1-C6 al ky], o/ CI* C6 al koxy; R2 is hydrogen, halo, Cl-C6

al kyl, Cl1-C6 al koxy, NRAR5;, of\ -R6-R7; 5 with the proviso that at | east

one of RL and R2 is n K Ns H, Cl1-C6 al kyl, C3-C7 cycl oal kyl or
al\kyl i

-CH2-R8, and R5 is H, C1 R6 is N(R9)-S2-, -SO2 N(R10)-,
N(RI1)-C(=0 -, N(R12)-&(=0) - N(RL3)< BO2-; R7 is R14 or Cl1-C6 al kyl or
C2- C8 al koxyal kyl ; or is C-C6 al substituted with one or nore groups
sel ected from hal ogen, or hydroxy, or R7 is Cl-CGIgb kyl substituted
with R14 or phenoxy, or R7 is Cl-C6 Kyl substituted with NR15R16, or R7
is -R17-X-R18; R8 is phenyl or a 5 or 6-nenbered heteroaromatic ring

cont ai n"i-’]?ﬁe'?’ to 3 heteroatons independently selected fromO, S or N, each

of whi At @ MalPealdausubetl lcutaghxyi th one 15 or nore groups sel ected
from hg]@ol, %[%%6 "al kyl@i?‘l 61% al ng(!y, ())(\rp.! h%/ﬂ(yoxy;6 R14 is phenyl, benzyl, a
5 or 6-Riishydegehdtaby, Caraitl.CrCaglkony MR IR ngr -RtB53 het er oat ons
Ihg'([j Sf.)%g\giealhﬁpm | I%)égyeilﬁg ta’? gt lga[s%) ggleoc’)f l§ acl)lrdllt\iis%otg h}gg’rogle?lg menbered bicyclic

R*is H, C;-Cg alkyl, C3-C; cycloalkyl or <CH,-R®, and R’ is H, or C;-Cs-alkyl;

R is -N(R*)-S0r, ~SO,-NR'%)-, -NR'")-C(=0)-, -N(R*)~C(=0)-NR*)-, or —SO~;
R’ is R* or C;-Cg alkyl or C,-Cg alkoxyalkyl; ,

or R7 is C;-Cs alkyl substituted with one or more groups selected from halogen, or hydroxy,

10 or R’ is C,-Cg alkyl substituted with R™ or phenoxy,
or R7 is C;-Cg alkyl substituted with NR'°R'®,
or R” is -R'"-X-R'%;

R® is phenyl or a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S or N, each of which may be optionally substituted with one

15 or more groups selected from halo, C;-Cs alkyl, C;-Cs alkoxy, or hydroxy;

R is phenyl, benzyl, a 5 or 6-membered lleteroarénlatic ring containihg 1 to 3 heteroatoms
independently selected from O, S or N, a 9 or 10-membered bicyclic heteroaromatic ring
containing 1 to 4 heteroatoms independently selected from O, S or N, or a phenyl-fused 5 or
6-membered cycloheteroalkyl ring containing 1 or 2 heteroatoms independently selected from

20 O, S or N, each being optionally substituted with one or more groﬁps independently selected
from Ci-Cs a]kyi, C;-C¢ alkoxy, cyano, —NO,, halogen, -O—-CH,—CH,—CN,

C;-Cs alkylsulfonyl, or -NR*’R%;
R is independently H, Cs-Cs cycloalkyl or C,-C alkyl optionally substituted with
Cs-Cg cycloalkyl;

25 or R" is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C,-Cg alkyl, C;-Cg alkoxy or hydroxy;

R®is independently H, or C;-Cs alkyl; or



containing 1 to 4 heteroatons independently selected fromO, S or N or a
phenyl -fused 5 or 6-nenbered cycl oheteroal kyl ring containing 1 or 2

het er oat owe 200vdEspEndent |y sel ected from 20 0, S or N, eachdBoesgoaepsi onal |y
substituted with one or nore groups independently selected from Cl-C6

al kyl, Cl1-C6 al koxy, cyan, NO2, halﬁg -0 CH2-CH2-CN, C1-Cb6
aIkyIsquonyI or NR19R20; R15 is i Ependently H, C3-C6 cycl oal kyl or

aft%hd ;RI@‘ o0 nl{)%ltﬁ RS tidrd 6{9 WhidH the Fae QRa Q¥ 193 K ¥lnerdBerfli ﬁzﬁaﬁtéds

phe , ered hete oaromatic Ting containing 1 to 4 heteroatons
i ndepe nﬁi@%ﬂtwn&ﬁy eattaidinfgraofrtBer Hstaomom, selected diruny D, orédaind vptiopllypiteingnal | y
substituted wth one { imre groups selected fromhalo, Cl-C6 al kyl, Cl1-C6
al koxy %‘PStI‘W Agwh Cres 2lkyLi ndependent | 'y H or C1-C6 alkyl; or WO

2006/ 0 Qéﬁ RO CRERBRAIA S Bony1, 32 2 Blor ARERELRAHOREIDGhalM fifl {difaifin! 099“

to whic ey are at saturate ring optional

cont aj ni o hetémtdmﬁmﬂqieﬁdaaly(smeeteﬂéfbhe@ Sro@iN @Vh&fenhxlonﬁmcboﬂp)beHainﬂ)le)el ng
substituted with Cl-C6. al ; and R18 are independentl ny or a
or 6- nenBePearttmaly gad mﬁlsptr@etﬁlm@lbéet%eé.wtm@nﬁsorlmete gzowretsetye %}?el

i ndepe Y, .or N, wherein one or both of R17 and R18
may benlgdp e(%lhg} I )9%%%{?3@3%{(3 tIy substituted with one or nore groups

sel ect elesfaibmd hallgsm-0G0¥6 0a0kyl , or Cl1-C6 al koxy, X is a bond, -CH2
NH C( =0 7, 5) R19 and R20 are |ndependently H or Cl-C6 al kyl, 10 or R19
and R2 té‘g R eare ppdenendeatly i erdgehs 1i5Yhhi ch they are attached forma

6- ”E”P ﬁc?kmt%é?enﬂ%{ \#Il@lgthgglﬁﬂr@é%ﬁllté) %h?cgﬂhg &Je eﬁ‘f&ﬁq@& b- rH%ﬁ?ér @t om

i ndepen y sele being ut ed with

Cl-Co aéamthted aing opBohAlyeanin®s fFERZ Hbtercatdh 1rb1@pétgieﬂtﬂ)§t sstmédl fyoraWbst Nt ut ed
with one or nore groups selected fromhalo, Cl-C6 alkyl, or Cl-C6 al koxy;

15 or F}Glldl@tlan@lbbbel% ﬁﬁ}%@ﬂ@dwmpe'ﬁ@@ﬂ@#atl c ring containing nit rogen and
gp'z)lr ona, déllﬁlrsll%hen 10@I enzy Eﬁ;lgn’\eélﬁé] )&St‘? n%@i ?ﬁ%tlbﬂ%?&ﬁp%ﬁgh}e %8?6 #Foﬁﬁees% ec ‘&m 0,

foll ovm ﬂ&nglrapyp*g c6(dmy1h@l@lg@gtalﬁéxﬁl C6 al kyl optionally substitut ed by
car boxy, -Co al koxycarbonyl, -NR21R22 or a 5 or 6-nenbered heterocyclic

ringle ocmBa| in .aﬁgar&mbe@gteddw@rmr@at@ammqmemewné ereenadly ope @RITOIE S or
\I/\I\n t ﬁoc a@%ﬁ@ t‘?ff’at@fnis l?ge?e%ygﬁy g%ﬁ%ﬁggg?@ohef) er o% Fl ng BEm g(fla)é% A :Jlrotftnlgt ;t -
| east on@sinatareial one drideReTdeoll¥wing groups: (i) halogen or C;-Cs alkyl optionally
| substituted by carboxy, C;-Cg alkoxycarbonyl, -NR*'R* or a 5 or 6-membered heterocyclic
ring containing at least one heteroatom independently selected from O, S or N,
20 (ii) C;-Cs alkoxy, —NR21R22, C;-Cg cycloalkyl optionally substituted with carboxy, or
(iii) a 5 or 6-membered heterocyclic ring containing at least one heteroatom independently
selected from O, S or N optionally substituted with C;-Cs alkyl;
or R? is «(C=0)-(NH),~ R*, (C=0)~(NH)—CH,-R** or ~(C=0)-NH,;
p and q are each independently 0 or 1;
25 R*! is hydrogen or C;-Cg alkyl;
R* is C,-Cy alkyl optionally substituted with hydroxy, C;-Cs alkoxy, di(C;-Ce alkyl)amino or a
5 or 6-membered hetetocyclic ring containing at least one heteratom selected from O, S or N
and optionally substituted with C;-Cs alkyl; | |
R* is C;-Cs alkyl optionally substituted with one or more groups selected from halogen,
30 hydroxy, amino, C,-C¢ alkylamino, di(C;-Cs alkyl)amino, C;-Cs alkoxycarbonyl, nitrile,
carboxy, C;-Cg alkoxy optionally substituted with hydroxy, C3-Cs cycloalkyl optionally
substituted with hydroxy, or phenyl optionally substituted with hydroxy or C;-C¢ alkyl,



selected fromO, S or Noptionally substituted with C1-C6 alkyl; or R3 is
-(CO-(NHp R3, -(CO-(NH)g CH2-R24 or -(C=O NH2i p and g are each

i ndependewolzgoddsm70l; 25 R21 is hydrogen or Cl-C6 al kyl pCR&B2065/0042686 al kyl
optionally substituted with hydroxy, Cl-C6 al koxy, di (Cl-C6 al kyl)am no_ or
a 5 or 6-nenbered heterocyclic ri n% containing at | east one heteratom
selected.fromO, S or N and optionalTy substituted with CL-C6 al kyl; R23
is Cl- t I | ted from
nal ogert! 30 Mo eyi3k of a SR bR el B R BRI B

Cl- C6 ahdteroatymaintepeyndentlyistlected front & Box N, el KetngbdiKmagllppitisttugdd with one

substi t ut ed vm'thhdrox oal k tio substituted with
hydr oxyOf TBPTe SRR |3 lsﬁ’?ﬁl %‘H&ﬁ?@l gﬁffif?mé)é Qﬁﬁlﬁ’lhéﬂté%&]ﬁoﬁ}" Ebyes 9 kyI WO
2006/ 05 é‘%ﬂhbpgﬁl S%Q@ﬁ@t%%? ic rn%zcoﬁfanﬁa af l%asrf Iaﬁ@}ﬂ:ter ﬁﬁ’xﬁ}ﬂde éhrdeﬁtl

6- menber e eteroaromatic ring contalni.n east one ete oat orn

i ndepsarntﬁctddyﬁm[)a@tcemf romO, S or N, each being optionally substituted

wi th one m)re groups ected from hal ogen, hydroxy, Cl-C6 alkyl, Cl-C6
al koxy, OfoR‘ E)%/a oB6 ﬁenl@r‘?ﬁi}i%%rf)%@n?&? Wétcé@taﬁ’é@%?‘t E%?&P‘Pechfit?rﬁ@to%’o nt ai ni ng at

Ieasto t N, or RR3is a b
or 6. el el RALRE PN STRN XTI R sEH A el & D0 o fom
i ndepe NR¥ s bahzskikeot ed tb ﬂaﬁblﬁberSd hetefdaroMmtmhurgl dogtaising U s Bihktet@torns t h

phenyl; R24 is benzyloxy or a 5 to 7-nenbered heteroaromatic r

cont ai nindgpendenslyseleeied foam O anrirNj Spbe R thigh bang eptiqpatly éW?S@tut@ln‘émh ORe

h &nd10
el o0l o PiB eFohup St Boh PRl Lch, I hEE ot MR o™ 1D, RL. Rz,
and RI3RJRE R ®'? @ﬁdcﬂlkyﬂe HOC- Cétal@l aﬁ@ybgan@wawonypccor ding to a further

enbodi nent of the invention, there is provided a conpound of for rrul a (I a)
CH3 \ ON  Apeosling to miuther emhpdimest oftbe avientren, itherg fdrevided a compownd gt |

-R6-R formula (Ia) :-

(Ia)

15 wherein R’ is ﬁydrogen or halé;
R is —R°-R’; ,
R® is -N(R®)-SO—, ~SO-N(R'%)-, -N(R'H-C(=0)-, -N(R*)-C(=0)-NR "), or -SO»;
R”is R or C;-Cg alkyl or Co-Cg alkoxyalkyl;
orR7 is C;-Cy a]kyl substituted with one or more groups selected from halogen or hydroxy,
20 or R’ is C;-C, alkyl substituted with either R'* or phenoxy,
or R7 is C1-Cg alkyl substituted with NR15R16,
orR”is -R7-X-R'8,
RM™is phenyl, benzyl, a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms ‘
independently selected from O, S or N, a 9 or 10-membered bicyclic heteroaromatic ring
25 containing 1 to 4 heteroatoms independently selected from O, S or N, or a phenyl-fused 5 or
6-membered cycloheteroalkyl ring containing 1 or 2 heteroatoms independently selected from

O, S or N, each being optionally substituted with one or more groups independently selected



R6 is N(R9)-S02-, -SO2 N(R10)-, N(R 1)-C(=O-, N(R12)-C(--O-N(R13)-, or
-SM2-; R7 is R14 or Cl-C6 al kyl or C2-C8 al koxyal kyl; or R7 is Cl1-C6 al kyl
substi t utwo 20écdtds17ne or nore groups sel ected from hal ogenT/GB206syusy, 20
or R7 is C1-C4 al kyl substituted with either R14 or phenoxy, or R7 is Cl-C6
al kyl substituted with NRL5R16, or_R7 is -R17-X-R18; R14 is phenyl,

benzyl, a 5 or 6-nenbered heteroarotfdliic ring containing 1 to 3 heteroatons

| ndepengaiid yCSaLACERE, bR Qyam, ONAY, nfoferL OLRHIEARRIEY, bi cyCl i C

het er oaromati ¢ ring containing 1 to eferoat oms | ndependent |y sel ect ed
from 0, CSCorlksulfonyd, rhdR/fRused 5 or 6- nmembered cycl ohet eroal kyl ring

containifag 1 or het er gat ons i ndependently selected from 0, S or N, each
bei ng opt g%ﬁlélPP?%ﬁ%fg'sﬁi @ﬁ éayﬂ?%lﬂylcﬂ’izgrf& Q%FIQPE}?‘E?&BSSVI’??H@S@NG@M ly sel ected
WO 200 Q@%g%foﬁ@'l_/ GB2005/ 004268 -34 from Cl-C6 al kyl, Cl1-C6 al koxy, cyan,

N2, halogen, -OCH2-CH2-CN, C1-C6 alkylsulfonyl, or NRI9R20; R15 is
i ndepenstaR’t liyphdnylC85@6 6ayehbabd YibtemardilaticGrirg) doptaimipg il dodlHetercatdaas i t ut ed

with C3-C6 cyc|oalkyl; 5 aor R15 is phenyl, a 5 or 6-ngnbered .

het er oalflé?i%?PFi%erYi Sﬁ{jc{ee etal ﬁg'mg N or henal ehgneng OPtiqngﬁiﬁ EvRsbRted wikoe t ed
fromO, _beimn )i i.tuted with one or
nor e gr‘gﬁb’g‘%ﬁé’ég élgaggoﬁﬁthh%ﬁ?%c@lc%%gﬂé%g&ﬂ%% &ﬁg@% y or hydroxy; R16
i s i ndeprdimdependthtlyd, 1G,dB; alkidyb: or R15 and R16 together with the
nitrogen. .o wyich they are attached forma 6-nmenbered saturated 10 ring

opt i onalk| \nd &nt teeetheigvish themithegenrie pdydutheniis aftached dormp 8 gripegperrd safprgted -
P e g oty c s b ifler el RodrdencBlelfiom Bk 18Ul BbloRIS betne 1 - g 1

or 2 hedubstitatednsiti 0depelrgent |y sel ected fromO0, S or N, wherein one or both

of R17 apd R18; may be optionally and i ndependent|y substituted with one or
nor e griduped Kel @e idgpendsaily Bhanyl, 9§ e, ordrmembered fipterearorpatiquang¢diying X i s a

bond, - =0) - 9 [ g - GG, 1al Kyl ,
or Rio bt AR patepenyScPR 380 of e N ABRRAYRHL odtodh B RZBRER Torm

6- menbemegbe spidhatly el fndegendpiitlyosibktititedonitiabiy dtgnérefgusiipseelcbied éoaat om
selected fromO or N, and optionally 20 being substituted with Cl1-C6
al kylls IRdoges, C(-Esayhiap Cr-Qs@pyR23 or - (C=0)- (NH) q CH2- R24:

X is abond, -CH,~NH-C(=0)—, or O;
R*® and R*® are independently H or C;-Cg alkyl,
or R' and R* together with the nitrogen to which they are attached form a 6-membered
saturated ring optionally containing a further heteroatom selected from O or N, and optionally
20 being substituted with C;-Cg alkyl;
R? is ~(C=0)-NH,, (C=0)-R* or -(C=0)-(NH),~CH,-R**;
qgisOorl;
R*is C;-Cs alkyl or C,-Cg alkoxy-alkyl,
or R* is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one
25 heteroatom selected from the group consisting of O, S or N, each being optionally substituted
with one or more groups selected from halogen, hydroxy, C;-Cs alkyl, C;-Cs alkoxy, of with a
5 or 6-membered saturated heterocyclic ring containing at least one heteroatom selected from
the group cons:isting of O, S or N;
or R” is a 5 or 6-membered heteroaromatic ring containing at least one heteroatom selected
30 from the group consisting of O, S or N, which ring is substituted with phenyl;
R* is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
mdependently selected from O, S and N, either of which being optionally substituted with one
or more groups selected from halogen, C;-Cg alkyl or C;-Cg alkoxy; and



gi sOorl;, R23 is Cl1-C6 al kyl or C2-C6 al koxy-al kyl, or R23 is phenyl,

benzyl, or a 5 or 6-nenbered heteroaromatic ring containing at | east one 25
het er oat owo 2e8@laci7ed from t he group consisting of 0, S ecTN;B2ee@4is8i ng
optionally substituted wth one or nore groups selected from hal ogen,
hydroxy, Cl1-C6 al kyl, Cl1-C6 allkoxy, or with a 5 or 6-nmenbered saturated
het erocyclic ring containing at | e‘zf%st' one heteroatom sel ected from the
group ngisking 1of, On! _ 3.5, -panber ed heteroaromati ¢
ring cgﬁfgi hlkn(j&at’ alP‘g%}stséu.gnlijle’%ﬁeét)gear oat%ﬂng:?lsgf g%(?fecél%OB “fromthe group

consi sting ofccordifi tara Mirthetérabodimegy dfshsinwsttidny theee isiprdvigdienthigzol24 i s
benzyl oxy or a 5 to 7-nenbered heteroaromatic ring containing 1 to 3

het er ogleBnEve ¢fdepaHadial -y selected from0, S and N, either of which being
optionally substituted with ongyyor nore groups sel ected from hal ogen,
Cl-C6 al kyl or Cl1-C6 al koxy: 0\43\/\0 2006/ 051270 PCT/ GB2005/ 004268 -35 R9,
R1, R11l, R12, and R13 are h 1-C6 al kyl, or Cl1-C6 al kyl carbonyl. According
to a further enbodi nen t heinveén¥Non, there is provided a thiazole
derivative of fornula l\la) 'S"CH3 rv FIIN'( SXR R3R2(la) 5 whérein R1L
i s hydrogen or hal o; ? is -R6-R7} ISSR(RY)-S2-; R7 is R14 or Cl1-C6

al kyl or C2-C8 al koxy ?<yl; or R7 is\Cl-C6 al kyl substituted with one or
nore groups sel ected from hal ogen, o Zhydroxy, 10 or Igy is Cl-C4 al kyl
substituted with either R14 or pheno?‘y, or R7 is Cl-Cg al kyl substituted

w th NR15R16 1.0{%4?7 i S -RiL?;X—R‘ 8; R14 is phenyl, benzyl, a 5 or

6- merb VSRS dF BUFBEH 4% ng containing 1 to 3 heteroatoms independently
selectggifrpm@, S or N, a 9 or 10-nenbered bicyclic heteroaromatic ring 15
containing 1'to 4 heteroatons independently selected from0O, S or N or a
pheny! -Ris et (8’)e$0,-;

R7is R* or C1-Cg alkyl or C,-Cg alkoxyalkyl;

or R’ is C;-Cg alkyl substituted with one or more groups selected from halogen,. or hydroxy,
10 orR’is C1-Cq4 alkyl substituted with either R or phenoxy,
or R7 is C;-Cs alkyl substituted with NR’R',
orR’ is ——R”—X—Rlsg ' |
R is f)henyl, benzyl, a5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S or N, a 9 or 10-membered bicyclic heteroaromatic ring
15 containing 1 to 4 heteroatoms,independently selected from O, S or N, or a phenyl-fused 5 or
6-membered cycloheteroalkyl ring containing 1 or 2 heteroatoms independently selected from
O, S or N, each being optionally substituted with one or more groups independently selected
from C;-Cs alkyl, C;-Cs alkoxy, cyano, -NO,, halogen, ~O-~CH;—CH,—CN,
C1-Cg alkylsulfonyl, or -NR'R?; '
20 RY is independently H, C;3-Cs cycloalkyl or C;-C alkyl optionally substituted with
Cs3-Cg cycloalkyl;
or R" is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C;-C¢ alkyl, C;-C¢ alkoxy or hydroxy;
25 R'%is independently H, or C;-Cg alkyl; or
R and R'® together with the nitrogen to which they are attached form a 6-membered saturated
ring optionally containing a further heteroatom selected from O or N, and optionally being

substituted with C;-Cg alkyl;



6- menber ed cycl oheteroal kyl ring containing 1 or 2 heteroatons

i ndependently selected from 0, S or N, each being optionally substituted
wi t h one wo 2news1zynoups i ndependently sel ected from ClLPCE/GH2ked 004268 - C6

al koxy, cyan, NO2, hal ogen, -O CH2-CH2-CN, Ci1-C6 al kyl sul fonyl, or NRL19R20;
20 R15 is independently H, C3-C6 cycloal kyl or Cl1-C6 al kyl optionally
substituted with C3-C6 cycl oal kyl':36o‘r R15 is phenyl, a 5 or 6-nenbered
het er oa§10 hC I i NalelTe] ; ect ed
From 0 g B o] b O P e RS ne. or
mor e griosiIShaabaotrdndependdnaly aele@id E6maADKY by NCvhEBimdieoonypotr of B'drod R;* 25
R16 is independently H or Cl-C6 alkyl; aor RL5 and R16 togeth with the
ni t r ogenaxt by eatioanlly fnd mderendenthyybefithige With @LeRE AHIF SEPUPRP ?‘é{?‘gﬁomri ng
optiongl tai o f het eroatom sel ected fromO-or N, and

opt i onaa?%’%eﬁé‘?ln%ﬁ %ﬂ%gfﬁ %%250%1 Cl-C6 al kyl: WD 2006/ 051270

PCT/ B2 B2 668H,-ME-BEO RN ®18 are i ndependently phenyl, or a 5 or

6- menbered heteroaromatic ring containing 1 or 2 heteroatons independently
sel ect & BpdR gre mdgpendenthnBrBitn-Gerdkdr both of R17 and R18 may be

ti | | . t I i | ect ed
e e R
or 0; Rifrabdlril2GpasrillyReepimgenidrtherhdérofibnCielakddyfrom @ oY SargingptiBAally

together with the nitrogen to which they are attached forma 6-nenbered
sat ur atheing JuhsfitaisdivatueCi-¢s ebatai ning a further heteroat om sel ected from 0

or N . opti | s AN Wt Gb4C6 al kyl; 10 R3 is
(=8 %—%?@Eﬁﬁ%@ﬂﬁzé@%ﬁ%ﬁﬂ@ﬂﬁ%% gisOorl: R23 is Cl-Cb
al kyl qfis@or@ al koxy-al kyl, or R23 is phenyl, benzyl, or a 5 or 6-nmenbered

heteroargmatic ri n? containing at |east one heteroatomselected fromthe
group ddnds St-LCaglkat o0C2-C alkory-abkabh bei ng optional |y substituted 15 with

one or €. groups, sel ected fromh VeindtemtEni I - C6

al koxy,or}g{ \’iﬁgfflﬁngl’ E?%P’Ebo-r %gn%gglgﬁngefgggg reog}/(f(%{é&e%r%%c_ 1'C ]?I# %le%%(rﬁ; &i ni ng at
| east aRErbAbAICRERMER Bl Rbud EMRIstihN6f Of ©6P NG 04 tRing\eptiohally; substiutdy, or
R23 is a 5 or 6-nenbered heteroaromatic ring containing at | east one

het eildawithrsedvewdgrotnsseiected fipnphalogem Bydrornd"10Fs kylsCofCs RIkowh @Hith #ig i s

substi tg'j E)reg-mvc\anmtbgré%hs%%gtéd heterocyclic ring containing at least one heteroatom selected from

the group consisting of O, S or N;
or R? is a 5 or 6-membered heteroaromatic ring containing at least one Heteroatom selected
from the group consisting of O, S or N, which ring is substituted with phenyl;

20 R* is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S and N, either of which being optionally substituted with one
or more groups selected from halogen, C;-Cs alkyl or C;-Cs alkoxy; and
R’ is H, C;-Cs alkyl, or C;-Cg alkylcarbonyl.

According to a further embodiment of the invention, there is provided a compound of

25 formula (Ia) :- -

(Ia)

wherein R! is hydrogen, fluoro, chloro or bromo;

R?is -R.R”:



20 R24 is benzyloxy or a 5 to 7-nenbered heteroaromatic ring containing 1
to 3 heteroatons independently selected fromO, S and N, either of which
bei ng optwonaddosizabstituted with one or nore groups seCEqBdIFaares

hal ogen, C1-C6 allcyl or Cl-C6 alkoxy; and RO is H, Cl-C6 alkyl, or C1-C6
al kyl carbonyl . According to a further enbodi mrent of the invention, there is
provi ded a conpound of 25 formnul a‘3(7l'a) : CH3 HNS RL R3 R2 (la) wherein
RL is %&og@? %buoro chloro or bronp; R2 is -R6-R7; WO 2006/ 051270

PCT/ GB / 26 237 R6 is N(R9)-S02-; R7 is R14 or nethyl, ethyl,

gr gpél %%7@thm%4ﬁi&hwybthpr pﬁrpyﬁhimkgﬁem’wyﬁy,l op2-nRFhdxgett;l uor oet hyl |
i fluoroethy -trifluoroet chl roethyl oropro
hydr oxyﬁ&q 2-fhger ]ébflogeg'éjtlﬂwmﬁhyls %&M&e&p& 2-cly} ﬂﬁ% ¥ gﬂ et hyl

or pro henox, or R7 is rrethl ethl
or pr o%’ldm%‘&g’setﬂyi ggi‘ #ﬁyﬁhﬁ@&%&@&@pl s TR7X R18; Rl4 is );;henyl d
benzyd ,orRTiiemethyl, fetl{ya BY propPlsubstityted witd aamef‘l ar phgnoxdyl , pyrazinyl,

pyrim dinyl, BD’ dazinyl, triazinyl, oxazo , thiazol yI i soxazol yl,

pyr azol ¥R’ ipselivh 281 pr Diorybbatyiod with NB erhazoI yl, benzot hi adi azol yl ,

i ndol yl 2{7 1,§r7b§n§ad| oxol yl, each being optionally substituted with one,
two or ée r oups i’ndependent ly selected fromnethyl, ethyl, propyl,

i sopr oyt s plmﬁrlh By, BhiBNY fur&yd Prroliltifddazblyll gryeidylc bmlzmyl @mydmyl
propi onyl, 2-cyanoethoxy, nmethyl sul fonyl, nethylam no, ethylanlino,

di met hypyawlamyl tmaétnbfy loRAY, BriazebrBAZRlsl, pynz vl 9xpiHaeqien ezl

ool vl B ot RO o E el OBk ok RERE BRongy Pt

cycl oheyith BB, b or ﬂﬁed{?r&;bsﬁnﬂé]%ﬂﬁénﬂﬁs@le&ﬁa@oﬂ metyl, REna yrop AL bpoeYINg
optionally substituted”with one or two groups  selected fromfluoro,

chl or o, methokwy lethopmt dyanss nitro, Hlpdreehlormesetys Prapipybrdesepsthery.or net hyl ; or

% r5 p ﬁg fll?'lﬁ %161su1?&1e1i he rthWamlnot Q&lypdngl{l&%meﬁl(})lla%ll’l& Qhétﬂ}ngﬁ{o or%ér%ﬁ&%, forma

R is independently H, cyclopentyl, cyclohexyl, methyl, ethyl, propyl, isopropyl, butyl,

15 isobutyl, pentyl, neopentyl, 3-methylbutyl, cyclopentylmethyl or cyclohexylmethyl,
or R'? is phenyl, tetrazolyl, or benzyl, each being optionally substituted with one or two groups
selected from fluoro, chloro, methyl, methoxy or hydroxy,
R'® is independently H, or methyl; or
R!® and R together with the nitrogen to which they are attached form a morpholino,

20 piperazin-1-yl or 4-methylpiperazin-1-yl ring;
R!7 and R'® are independently phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, wherein one or both of
R'” and R'® may be optionally and independently substituted with one or two groups selected
from fluoro, chloro, methyl or methoxy;
X is abond or O; (

25 R? is «(C=0)-NH,, (C=0)-R* or —(C=0)-(NH),—CH,-R%*,
qisOorl; ‘
R? is methyl, ethyl, propyl or methoxymethyl,
or R* is phenyl, benzyl, 2-ﬁ1iany1 or 3-pyridyl, each being optionally substituted with one or
two groups selected from fluoro, chloro, methyl or methoxy,

30 or R® is 1,2,3-triazolyl which is substituted with phenyl;
R** is benzyloxy or 2-furanyl, either of which being optionally substituted with one or two
groups selected from fluoro, chloro, methyl or methoxy; and

R’is H, methyl, ethyl or acetyl.



20 pi perazin-l-yl or 4-nethyl piperazin-l-yl ring; RLl7 and R18 are

i ndependently phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, wherein one or
both of WO20@m31R08 may be optionally and i ndependent | pCIdBRIFTWOIEE Wit h
one or two groups selected fromfluoro, chloro, nmethyl or nmethoxy; Xis a
bond or 0; 25 R3 is -(C=0--NH2, -( —0)-R23 or -(C=0)-(NH) g CHR24;

gi sOorl; R23 is net hyI ethyl, pro or net hoxynethyl, or R23 is phenyl,
benzyl, 2- f%&'ayd }aeﬂ %odnﬁaﬁtbftzﬁ B e %@é kprSWBSt 4 8% W th one
or two groups s romfluoro oro, nmethyl or nethoxy, 30 or R23
is 1, 2,d3fitratixa:zaflf§xﬂrmmn(la)1 is substituted with phenyl; R24 is benzyl oxy or
2-furanyl, either of which bei optionally substituted with one or two
groups selected fromfluoro, ¢ o, nethyl or methoxy; and RO is H,

met hyl, ethyl or acetyl. 06/ 051270 PCT/ GB2005/ 004268 -38 According to
a further embodiment of tHA i Bventi there is provided a thiazole
derivative of fornul aHN7Q) S \HNS(\l N/ RL R3 R2 (la) wherein Rl is H,
hal o, ‘C1-C6 al kyl or iCGaIkoxy ig1 R6-R7; R6 is N(R9) S02- and RO
is H Cl1-C6 al kyl or ® C6 al kyl carbpnyl;  R7 is R14 or Cl1-C6 al kyl, or R7
is Cl-C6 al kyl substituted with one or nore groups se ft ed from haI ogen or
hydroxy, or R7 is Cl-C4 al kyl subst REuted with R14, or R7 is Cl-C6

al kyl substltut ed with NRI5SR16, or R7 is -R17-X-R18; Rl14 is phenyl,

benzyl wl;tﬂwnc&w Hah#loof; -6 allsyber@eChatkexsar omat i ¢ ri ng containing 1 to 3
het er o glgependently selected from0O, Sor N, a9 or 10-nenbered

bi cycﬂ Sﬁgt earomatic ring containing 1 to 4 heteroatons independently

sel ect ggb ;L RIRB.-$6, 05ndR’ BH, &;-C alkyl or C;-Cs alkylcarbonyl;
R is R' or C-Csalkyl,

or R7 is C;-Cg alkyl substituted with one or more groups selected from halogen or hydroxy,
or R” is C;-Cy alkyl substituted with R,
10 or R’ is C1-Csalkyl substituted with NR°R',
or R’ is —R”.—X—-ng;
R is phenyl, benzyl, phenoxy, a 5 or 6-membered heteroaromatic ring containing 1 to 3
heteroatoms independently selected from O, S or N, a 9 or 10-membered bicyclic |
heteroaromatic ring containing 1 to 4 heteroatoms independently selected from O, S or N, or a
15 phenyl-fused 5 or 6-membered cycloheteroélkyl ring containing 1 or 2 heteroatoms
independently selected from O, S or N, each being optionally substituted with one or more
groups independently selected from C;-Cs alkyl, C;-Cs alkoxy, cyano, —~C(=0)~-NHa, -NO,
halogen, —OCF3, —C(=0)-CF3, C;-Cs alkylcarbonyl, C,-Cs alkanoylamino, ~O-CH,—CH>—CN,
C;-Cs alkylsulfonyl, or -NR’R*
20 RY is independently H, C3-Cs cycloalkyl or C;-Cs alkyl optionally substituted with
Cs-Cg cycloalkyl, or R is phenyl, a 5 or 6-membered heteroaromatic rmg contalnmg 1to4
heteroatoms mdependently selected from O, S and N, or benzyl, each belng optionally
substituted with one or more groups selected from halo, C;-Cs alkyl, C;-Cs alkoxy or hydroxy;
R'%is independently H, or C,-Cs-alkyl, or R and R® together with the nitrogen to which they
25 are attached form a 5 or 6-membered saturated ring optionally containing a further heteroatom
selected from O or N, and optionally being substituted with C;-Cs alkyl or
C;-Cs alkylcarbonyl;



15 phenyl -fused 5 or 6-nenbered cycl oheteroal kyl ring containing 1 or 2

het eroatons i ndependently selected fromO, S or N, each being optionally
substi t utwo 20étds170e or nore groups i ndependently sel eeCeGE2@ENICLS Co

al kyl, C1-C6 al koxy, cyan, -C(=0-NH2, -NO2, halogen, -OCF3, -C(=0) -CF3,
Cl- C6 al kyl carbonyl, C2-C6 al kanoyl am no, -O CH2-CH2-CN, C1-C6

all cyl sul fonyl, or NR1I9R20 20 R15 -39 + ndependently H, C3-C6 cycl oal kyl or
Cl- C6 aqlikyl [ /3 ' it h C3- | k i s phenyl,
R A A e

i ndepengiRpthdénagkeested Fbrom) or 8, Hridla Nondyr-GHBAXH-C(e@ihoh@j aigl RPts onal |y
substituted with one or nore groups selected fromhalo, Cl1-C6 al ky], Cl-C6
al koxy pbenyhpep §0f 6-membered hpigepapanaicFingcontaypg éprégﬂeéﬁf?aéw,s igslepegdsntdng R16

0L b, S SR M A B IR i

6- menb ng optio ntarning a.further heterd&atom

sel eat geleéic®@ Mot Bdlogén, 8yisho 0DL-UP Bk, Y| &y dligox3ude < -Cyulleythiést h C1- C6 al kyl or
Cl-C6 al kyl cagobonyl ; WO 2006/ 051270 PCT/ GB2005/ 004268 -39 R 7 is phenyl or

a 5 or Rs- prhBerastindepandenthoiwr Co-Gsialg ot aphd Rg tegdher vifluthe niEqeshdo

i nd t | ect N I . - OCf = 0,
and Rig G by SRR OBR T e ndinePted P B0E ol DG g il 0,
2 het enpataidmisBideRe RGN0l o N, 384 6pfi @il beieGubstitaed NWitha@eOs BER ori ng bei ng

opt i onal I(g substituted with one or nore groups 5 selected from hal ogen,
cyano, @ICCEkdraypnylGindcs al koxy or Cl-C6 al kylthio; R19 and R2 are

i ndepengdent ]y Cl-(Co.a P& al O tegether with the nitrogen
to iriécjﬁs F&%ﬁa’ﬁgbat_@éa_(@é@m?r_% a g—o?) @9 I#E@ngr ;&d Esngt urated ring

opti onaJ(djgso Lgﬂggngz_fwt*,t i8I0 orhet eroat om sel ected from 0 or N, and
optional]y being substituted with C1-C6 alkyl or C%—C6 al kyl car bonyl ; and

10 R3 iR i @=C) alkiyi Cs-¢-@yoloaliasiHy- G265 hydroxcpliyhiay RCHs phenyldtenzyl, ord 5 or

-(CCO-(NH) :CH2-CH2-R24, .p.is Q. or. 1, R73 is - I - oal kyl

of 2, GPRpEPER PR rivbeEhighian [t dgf pS SRR s(hused St BT

het er 0abRRHCoff D, MWoCIqNERA 'Bisﬁh% BliohBBSubReeh Slitr AR MEe krmbeelédtedn t he

group consisting of O, S or N, each being optionally substituted wth one
VRIT

or nbr gragn balpgers dydorpdC6s dlkphCndlsadlerry, erRRIT dxy 5 och=rmgnbered/heteroaroggatic
al koxy, . or 3.s 5 or 6-nmenpered heteroaromatic rin ai Rk NG,
east SHE RECLIBEFDRe ane B ERoRTb e Bradpe EonbrarTigRer eh s NRE i o
ring i sipubsidstititesiwivh pheRany is opiidnalsy @bbHARAN ¥ saasittivb Erihs Welebte@ne or
two groups selected from'hal ogen, hydroxy, Cl-C6 al kyl or Cl-C6 al koxy,
and R24trans hilegery hysiyoxyy CaCalkpl at-GreGibelkexly,laad er oar omatic ring containing 1
to 3 heﬁﬁ risol?etn%%xy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
20 independehtly selected from O, S and N, each being optionally substituted with one or more
groups selected from halogen, C;-Cg alkyl or C1-C6 alkoxy;
or a pharmaceutically acceptable salt thereof.

According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (Ia) :-

(Ia)
25

wherein R! is H, fluoro, chloro, bromo, methyl, ethyl, methoxy or ethoxy;
R?is -R°-R’;
R® is -N(R*)-SO,— and R’ is H, methyl, ethyl or acetyl;



20 i ndependently selected fromO, S and N, each being optionally
substituted with one or nore groups selected from hal ogen, Cl-C6 al kyl or
Cl- C6 al kweyposarsizmophar maceuti cally acceptabl e salt theredfGB20ascouzBNg to a
further enbodi nent of the invention there is provided a thiazole
derivative of forrmula (la) : CH3 CN HW-SI1 / Rl R3 25 R2 (la)
wherein RL is H, fluoro, chloro, bT‘E)Qm nmet hyl , ethyl, nethoxy or ethoxy;
R2is - A4 i - and RO is H, rrethyl et hyl or acetyl; WO
2006/ 0 ?51? %@%ﬁ%%‘%&%y} 40 R7 is Rl4 or nethyl, ethyl or propyl, or
R7 is 2uRdisf2 mdﬁblet‘d‘eyﬁyl 22 2;t#luoiotthyD QaﬁlﬂdﬁyéthyIZBmll’lldm)}m‘epjflyﬂ-hydroxyethyl

3-chl oroprop(%(w idroxyet hyl * or 3-hydroxypropyl, or R7 is nethyl
subst i t kBl ’EMPI‘PPD’ 5 or R7 is nethyl, ethyl or propyl substituted with

NR15R16 Pr%fl&h%%b Me&&vﬁh?ﬁ” R14 is phenyl benzyl, phenoxy, thienyl,

I m dazo? pyrazin pyrimdinyl, pyri da2| nyl, oxazolyl,

t hi azsl o'dR7 ik a&xl@rz,wtwl,or pﬁqiyhsxﬁzﬁfuydd,wmyN&zﬁilﬁl , oxadi azol yI t hi adi azol yl,
triazolyl, , benzo 1, 3-oxadi azol yl, 2,1, 3-benzot hi adi azol yl,
2- 0X0- 10f2R3‘S¢Rt e??ghydr oqui notinyl 10 or 1,23, 4-tetrahydroi-soqui nolinyl,

each be P M- e .
i ndepen en% ﬁ?etné’gige e’d)%# rx E}H lﬁg’l lm‘a%ﬁg}r? pyE)lr gpyy{azﬁlgf g?r p?ﬁlﬁ}"ifret hoxy,
et hoxy, pygidariayl, oﬂazTo[yD,, thialzoi3d, Qsox@bcbl?lr Qot}ﬁzizloﬂ}}l usyrasobflheréyiazolyl, thiadiazolyl,
2,2,2-trifluor oacetiiﬁ acety pr OEI onyl, acetanzi do, propionanm do

2- cyanoeeryly benzeth sqaqafl@mllyi 2 %@tﬁl@dsaz@xlh%oamls?@ 4d¢hﬁ?éwﬁ§ﬂqam0hayl
@ oty 5 901 B Sl hecyPleS) LAl TBRARLA O oBLREE BFlihed Y1

p| “perazin prperazin-
I ndepe ngl@ﬂﬂsd Mdéﬁen@&ﬁ%@fe@ﬁﬂ'ﬁorﬁﬁfcﬂ@b Wil prepyl @@@apyﬂ metho&Y Qiiosy cyame) hyl
ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, neopentyl

3- et hyhilsat §woro.gpdarer yrcmth%y,, 2 Ze%rtﬁfb@mayptwb @pstyL, pweqrwb eﬁ@tymm hyl or
cycl Ohexl%plongm}/do 2 %gfanoe oxy, I%et%y%ulf nyl m&ﬁylaimfoe}%ﬁwlammo, dimethylamino,
diethylamino, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl

15 or 4-acetylpiperazin-1-yl;

RY is independently H, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, neopentyl, 3-methylbutyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl or cyclohexylmethyl, or R' is phenyl or benzyl, each
being optionally substituted with one or two groups selected from fluoro, chloro, methyl,

20 methoxy or hydroxy, and R'¢is independently H or methyl, or R and R’ together with the
nitrogen to which they are attached form pyrrolidin-1-yl, piperidino, mofpholino,
piperazin-1-yl, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;

R'7is phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, X is a bond or O, and R is phenyl, 2-pyridyl,
3-pyridyl or 4-pyrimidinyl, each R'® ring being optionally substituted with one or two groups

25 selected from fluoro, chloro, cyano, methyl, methoxy or methylthio; end
R? is ~(C=0)-NH,, ~(C=0)-(NH),~R*, or ~(C=0)~(NH)-CH,—R*, p is 0 or 1, R” is methyl,
ethyl, propyl, isopropyl, 1-methylpropyl, 2-hydroxyethyl or . '
1-hydroxymethylpropyl, or R* is phenyl, benzyl, 2-furanyl or 3-pyridyl, each being optionally
substituted with one or two groups selected from fluoro, chloro, methyl or methoxy, and

30 sz4 is 2-furanyl, 2-thienyl or 4-isoxazolyl each being optionally substituted with one or two
groups selected from fluoro, chloro, methyl or methoxy;

or a pharmaceutically acceptable salt thereof.



being optionally substituted wth one or two groups selected fromfluoro,
chloro, nethyl, 20 nmethoxy or hydroxy, and R16 is independently H or
nmet hyl , owORMs/@EM¥0R16 t ogether with the nitrogen to WRCTIGHE20@&y008268

attached formpyrrolidin-I-yl, piperidino, norpholino, piperazin- | -yl,
4- et hyl pi perazin- | -yl or 4- acetyl i perazin- 1 -yl; R 7 is phenyl,
2-thienyl, 2- pyri dyl or 3-pyridyl,”Xts a bond or 0, and R18 is phenyl,

2-pyridyl, &%&iﬁlgi’d a Alrafds %BB%%P%}%& Hﬂ(%l-@l?erré &%&%@@a %%o@@al Iy

substi t ut ed W t e or two groups ect ed fromTluoro, oro, cyano,
met hyl , derdttioxyf formuetfoyk+ hi o; and R3 is -(C=O NH2, -(C=O-(NH) p R23, or
-(CO-(NH)-CH2-R24, pis 0 or 1, RR3is nethyl, ethyl, propyl, isopropyl,
1- net hyl propyl, 2-hydroxyethyl ,*0'f'3 1- hydr oxynet hyl propyl, or R23 is phenyl,
benzyl, 2-furanyl or 3-pyr each being optionally substituted with one
or two groups selected fr oro, nmethyl or nethoxy, and 30 R24
is 2-furanyl, 2-thienHNor each being optionally substituted
with one or two groups’ sel ected ko, chloro, methyl or methoxy; or
a pharnaceutical |y acceptable salt er eo$ WO 2006/ 051270

PCT/ GB2005/ 004268 -41 According to Aé;ét__g_ Igrrbodl of the invention,
there is providedathiazole derivative af formula ( - CH3 ' - CN HNS
R R3 SO2 0 chl oro, nethyl, ethyl or

net hoxyV gR ﬂ%ﬁr f’ﬁﬁfﬁﬁi‘ﬁ yle?tWIoré‘?eLﬁpryl or R7 is methyl.

subst i t Rt R Mot By et ofpro F RPY metBARabititbte@ it 11, yPr R7 is

- R B—g(-%lgq{\g& |e!sﬁ%’fl ﬂﬁ,l[ ¥ g?]lzg i}Zér{lh:fﬂélnyl ?hl enyl, &l??ﬁ‘l%%azol yl,

3-pyri dwbﬁtlﬁt@mmm R é-OEBI a&ﬁRyFX—ka i soxazol yl, 4-isothiazolyl,

P el BSDe B b T ARS gRl 2 S R Ak

i ndepenglgnihiolsieh %&@&lzdmomp Tszy'l beﬁid]Y,lﬁ SRldhe¥M4-yEBNOXY, Cyano, nitro,

fluoro, chloro, trif uoroma?Faoxy, acetyl, acetam dd, 2-cyanoethoxy,
met hyl smu Bdmaplzothmdtahyll-/bdyi rach baingreptiopabysulsiityedoeith dnmctwomnltlph@gnonps

(F:) ;2?3@ 2W3Wendﬁlé{ylﬁ7 ectegg'%ﬂl Kwﬂg@&éﬁﬁvpethgxw{%%pé% 11'1’['1*]6j etPu%?g ¢ 1}org, H

trifluoromethoxy, acetyl, acetamido, 2-cyanoethoxy, methylsulfonyl, methylamino,

dimethylamino, piperidino, morpholino, piperazin-1-yl or 4-methylpiperazin-1-yl;
R" is independently H, cyclopentyl, methyl, ethyl, neopentyl, 3-methylbutyl,
cyclopentylmethyl or cycloheXylmethyl, or R" is phenyl or benzyl, each being optionally
15 substituted with one or two groups selected from fluoro, chloro, methyl, methoxy or hydroxy,
and R' is independently H or methyl, or R" and R'%to gether with the nitrogen to which they
are attached form piperidino, morpholino, piperazin-1-yl or 4-methylpiperazin-1-yl;
R is phenyl, 2-thienyl or 3-pyridyl, X is a bond or O, and R8s phenyl, 2-pyridyl or
4-pyrimidinyl, each being optionally substituted with one or two groups selected from chloro,
20 cyano, methyl, methoxy or methylthio; and
R? is «(C=0)-NH, or «(C=0)-(N H)p~R23, pis 0 or 1 and R is methyl or ethyl;
or a pharmaceutically acceptable salt thereof.
According to a further embodiment of the invéntion, there is provided a thiazole

derivative of formula (Ib) :-



cycl opentymet hyl or cycl ohexyl methyl, or R15 is phenyl or benzyl, each
being optionally 15 substituted with one or two groups selected from
fluoro, owbar@/smEvhyl, nethoxy or hydroxy, and R16 i sPCmdapersdemtesy H or
met hyl, or R15 and R16 together with the nitrogen-to which they are
attached form pi peridi no, norpholinog, piperazin-l-yl or 4-nethyl piperazin-
1-yl; R7 is phenyl, 2-thienyl or“@-‘pyridyl, Xis a bond or O, and R18 is
phenyl, 2-pyridyl or 4-pyrimeipyl, each being optionally substituted with
one or two groups selected fr ¢hloro, 20 cyano, nethyl, methoxy or
methylthio; and R3 is -(Cq ) H2 or -(C=0)-(NH) p R23, pis 0 or 1 and R23
is nethyl or ethyl; ?_[ Fidal |y acceptabl e salt thereof.
According to a furthe '\énbodi ment\\ of t\he invention, there is provided a

t hi azol e derivative formula ( / 2006/ 051270 PCT/ GB2005/ 004268

-42 CH3 CONHN-S X RL RR3 NHs2 R7 (Yb) wherein R1 is fluoro, chloro,

met hyl or nmethoxy; R7 is nethyl, et hmHsmgepyRmr R14(pR14 i s phenyl,
2-thienyl, 3-thienyl, 4-im dazol yl, 3-pyridyl, 5-thiazolyl, 4- i soxazol yl, 5
4- pyr az‘,ﬁ{eyngquhwl%l agoﬁpﬁieqlgﬁ&llyleﬁg i tut ed with one, two or three
groups | ndependently’ selected from nethyl, nethoxy, cyano, fluoro, chloro,
acet ameasmethyd),rqmlhlsdempylcmle R3 is -(C=0 - NH2 or (C-O) R23, and R23 is

t hyl ; | Iy A di
Fur t herR ROt He ARGk R PR e GBI harreh SrBordey 4 bRravbl e 10°
deri Vsatd-ﬁfﬁaiglylf Qa[cﬂ'#eﬁlg(dp@ibnallﬂﬂ%sutaed'imtﬂ\bnétv% br fBkee g%uﬂyfi@%eﬁ?elﬁl'yb)

selected from methyl, methoxy, cyano, fluoro, chloro, acetamido or morpholino; and

R® is (C=0)-NH; or (C=0)-R?, and R* is methyl;

or a pharmaceutically acceptable salt thereof.
According to a further embodiment of the invention, there is provided a thiazole

10 derivative of formula (Ib) :-

NHSO, — R" (Ib)

wherein R! is fluoro, chloro, methyl or methoxy;
R’ is phenyl, 3-tolyl, 4-tolyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,4-dimethoxyphenyl,
3,4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 2-methoxy-4-methylphenyl, 2-methoxy-

15 5-methylphenyl, 2-thienyl, 3-thienyl, 1-methyl—iH—imidazol—4—y1, 1,2-dimethylimidazol-4-yl,
1',2-dimethylimidazol—5—yl, 2,4-dimethyl-1,3-thiazol-5-yl, 2-acetamido-4-methyl-1,3-thiazol-
5-yl, 3,5-dimethylisoxazol-4-yl, 5-chloro-1,3-dimethyl-1H-pyrazol-4-yl or 3-pyridyl; and
R? is acetyl;
or a pharmaceutically écceptable salt thereof.

20 According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (Ja) :-



wherein R1 is fluoro, chloro, nethyl or nethoxy; R7 is phenyl, 3-tolyl,
4-tolyl, 3-nethoxyphenyl, 4-nmethoxyphenyl, 2,4-dinmethoxyphenyl,

3, 4- di netwoxy@nesmb, 2, 5-di net hoxyphenyl, 2- nethoxy 4- nrtmynphemmhmw

2- met hoxy 15 5-net hyl phenyl, 2-thienyl, 3- t hi enyl,

1- et hyl -1 Hi m dazol - 4-yl, 1,2-dine%£ylln1dazol 4-yl| ,

1, 2-di met hyl i m dazol -5-yl, 2, 4-din® 1, 3-thiazol -5-yl,
2-acet am do-4-net hyl -1, 3- thlaijH 5- yI 3, 5-di net hyl i soxazol - 4-yl,

5-chl oro-1, 3-di net hyl -1 H pyy_a | -%- yl or 3-pyridyl; and R3 is acetyl; or a
pharnaceutlcally acceptabl s@lt thereof. 20 According to a further

enbodi nent of the |nv iSNorovided a thiazole derivative of
formula (la) : WD 200 785121b PCT\\GB200P5/ 004268 -43 G383 HN-A S RL R3
R2 (la) wherein R1 |s H fluoro, Y6r o-Rbr on, met hyl , ethyl, methoxy or
ethoxy; R2 is -R6 R7; R6 is -S02 N(R10)- and R10 is H,” nethyl, ethyl or
acetyl; 5 R7 is R14 or methyl, ethyl, or propyl, or R@j's

2, 2- difluoroethyl 2,2,2- trifluoroet I 2- chl oroet hyl', “3-chl or opr opyl ,

2- hydr t hyl ubstltuted W th R14
or R7 8@%‘9 is étﬂﬁ‘ {D’ gﬁl%%‘%@%y sy, ‘%’1 el orehe®e 10 or R7 is
-R 7- X}Emg_RR£47|s phenyl benzyl, phenoxy, cycl opropyl, thienyr,

i m dazol pyrid pyrazinyl, pyrimdinyl pyrlda2|nyl oxazol yl,

t hi azol% ls—SQM&Q%‘:%and.@gtsrﬁa@@ﬁhyﬁ/ethywmw oxadi azol yl, thi adi azol yl

or tr 70/ naIIy substltuted with one, two or three
§ 61% #epe n%gﬁlﬁ%'thé’gf)r i

gr oups fron1nethy| et hyl, propyl, |sopropyl,
met hoXYor léti@WdlfﬁMﬁfHﬂhylm ) QQnﬂa&oéﬂh pa%hmbétﬁylog-chrdréﬂru 1070, BX Yeth@c et y1 ,
propi onyl , acetam do, proplonanldo cyanoethoxy, net hyl sul f ony

nethylaﬁf%hy @KXWWQMM no, dimet hyl ani no, dlethylanlnp, pyrrolldln |-yl
e ISR, T Ll T RS Y S
cycl opestrylis nfeytSi Qe ok proppt StibktituRldwikh NRIQOY)

10 orR7is—R'"-X-R'3,

s phenyl, benzyl, phenoxy, cyclopropyl, thienyl, imidazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl or triazolyl, each being optionally substituted with one, two or three groups
independently selected from methyl, ethyl, propyl, isopropyl, methoxy, ethOX};, cyano, nitro,

15 fluoro, chloro, trifluoromethoxy, acetyl, propionyl, acetamido, propionamido, 2-cyanoethoxy,
methylsulfonyl, methylamino, ethylamino, dimethylamino, diethylamino, pyrrolidin—i-yl,
piperidino, morpholino, piperazin-1-yl, 4-methylpiperazin-1-yl or 4-aéetylpiperazin— 1-yl;

R' is independently H, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, neopentyl, 3-methylbutyl, cyclopropylmethyl,

20 cyclobutylmethyl, cyclopentylmethyl or cyclohexylmethyl, or R" is phenyl or benzyl, each
being opﬁonally substituted with one or two groups selected from fluoro, chloro, methyl,
methoxy or hydroxy, and R' is independently H or methyl, or R®> and R'¢to gether with the
nitrogen to which they are attached form pyrrolidin-1-yl, piperidino, morpholino,
piperazin-1-yl, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;

25 R'7is phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, X is a bond or O, and R'® is phenyl, 2-pyridyl,
3-pyridyl or 4-pyrimidinyl, each R'® ring being optionally substituted with one or two groups

selected from fluoro, chloro, cyano, methyl, methoxy or methylthio; and



i sopropyl, butyl, isobutyl, pentyl, neopentyl, 3-nethylbutyl,

cycl opropyl net hyl, 20 cycl obutyl net hyl, cycl opentyhnet hyl or

cycl ohexywombdwdsizzor R15 i s phenyl or benzyl, each bei rgTEm20@@II6H
substituted with one or two groups selected fromfluoro, chloro, nethyl,
met hoxy or hydroxy, and R16 is indgﬂfndently H or nethyl, or R15 and R16
together with the nitrogen to whitt*they are attached form

pyrrol igha- ey e perdahng DRRhal | 9 PASIEFI_R24 1 15 9!
B et k(G HO A REIECORONETRREI O 00y BURFIGHLR= D s¥iar L | ¢ ohenyl.
2-t hi e/ is Rethyl, iethyl, ppopa; isyprbpll) I-méttisiprapypDdiyéroxPethgird R18 is phenyl

2-pyridyl,  3-pyridyl or 4-pyrimdinyl, each 8 ring bei optional |y
subst i tﬁh@&owmﬁhﬂﬁ@pa ot o gm&e@ga begayletaigny rqsr%-wr@aﬁ&?c g‘Pﬁl%% @Ptl%‘?h}‘no,

net hyl , - Mok 5 8 -44 R3
5 B Mg o PO SRR B R,
i's mes A is Bifinghyl, Pricpyyl or dsisqpaaplyl ¢ach beB loptipnadiyysubstRutey eithxor@todtivo Or .
1- hydr oxynet hyl propyl ,. or R23 i s phenyl, benzyl, 2-furanyl or 3-pyridyl,
each béﬁwgmdﬁéﬁgﬁéﬁFVﬂ“@ﬁb%@@ﬁh?@ﬂnﬂﬁﬁﬁwﬁﬁ@Ybr two groups selected from
fluoro, [ d 5 R4 is 2-furanyl, 2-thienyl or

4-j soxaoz%m)}]l(3 e%cg %%wnaég%pg@%%gﬁgre%bsti tuted with one or two groups

sel ected fromedokdiag @ a Glither embodihieyt ofthe FREhIDNY thedé isprpvidedBdgadolcal |y
acceptable salt thereof, According to a further enbodi nent of the

i nvent i dfvativeepfdormulg () i-ded a thiazole derivative of fornula (Ic) : CH
HN SCN R3/ R 10 SO2NH R7 (I(Tgp_l wherein RL is Hor chloro; R7 is nethyl,
et hyl, propyl, cycl opropyl N_cy opropyl met hyl or R14, Rl14 is phenyl,

4-im dazolyl, 3-pyridyl, ) , 4-isoxazolyl or 4-pyrazolyl, each
being optionally subﬁiELuigd
( —

8l two or three groups independently
sel ected from net hyl, 5 mefhoxy

fluoro, chloro or acetam do; and
R3is -(CO-NH2 or - O-R23, a ~R1nmethyl; or a pharmaceutically

accept abl € salt t her eoR® According t® a further enbodi ment of the
invention, there is provided a thi az@@zNHJeH-\mti ve ‘Of(Ics ormula (I) : CH3
10

wherein R! is H or chloro; »
R’ is methyl, ethyl, propyl, cyclopropyl, cyclopropylmethyl or R*,
R is phenyl, 4-imidazolyl, 3-pyridyl, 5-thiazolyl, 4-isoxazolyl or 4-pyrazolyl, each being
optionally sﬁbstituted with one, two or three groups independently selected from methyl,
15 methoxy, cyano, fluoro, chloro or acetamido; and
© R? is {(C=0)-NH, or ((C=0)-R%, and R? is methyl;
or a pharmaceutically acceptable salt thereof.
According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (I) :-

CH,
Y RY
HN /k S
/3 -
R
20 R? ()
wherein Ring A is pyrazin-2-yl or pyridazin-4-yl;
R!is hydrogen, fluoro, chloro, bromo, methyl, ethyl, methoxy or ethoxy;
R? is -R°R’;
R® is —-N(R®)-SO,— and R’ is H, methyl, ethyl or acetyl;
25 R7isR"or methyl, ethyl or propyl,



NR HNS A 20 RB R2 (1) wherein Ring Ais pyrazin-2-yl or
pyridazin-4-yl; Rl is hydrogen, fluoro, chloro, bronmo, nethyl, ethyl,

met hoxy owoebdwmsy270 R2 is -R6-R7; R6 is N(R9)-S02- and ReTIGB2bl)5/0vet6Ry| |
ethyl or acetyl; 25 R7 is R14 or nethyl, ethyl or propyl, W 2006/ 051270
PCT/ GB2005/ 004268 -45 or R7 is 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-chl oroet hyl, 3-chl oropropyl, 2-h’3ﬂ§roxyet hyl or 3-hydroxypropyl, or R7 is

t hyl N | 1 t ted
e A . By . el ARG Y b
cycl opraapyitydréxypsopyl,, | m dazol yI pyridyl, pyrazinyl, pyrimdinyl,

pyri dazi nyl_, oxazolyl t hi azoly isoxazolyl, isothiazolyl, pyrazolyl,
oxadi a5y (1S methy] %iﬂ%%‘?@ﬂdﬂ"l%g tarl azol yl, each being optionally substituted

with one p7LVD, Gl eﬁﬁggﬁgygyp 1hﬂggg@ﬁgﬁﬁu§ysselected from et hyl, ethyl,

propyl, |sopr0£ oxy, cyano, ni'tro, 10 fl uoro, chloro
trlf|yQﬁQﬁH§hﬂ yX-R&et yl , proplonyl acet am do, propionam do,
2- cyanoet, hoxy, nethrlsulfonyl neth | am no, ,ethylan1n? di et _hyl am no,

di et hyllﬁnﬂ%@lenblyb?@y @hﬁloxcywyciopgpmé,rthwnﬂelmlﬁiﬁzq%wepyrﬁéy BEFERdzi n- 1 -yl

gyg}agg?/pl i S{ng é?ro%&%nﬁ oxgg%l opan %oﬁlp sg)?d’zﬁlf;/pfrisdt{llﬁk%gﬁkgﬁakélg% %Q?CH nt : y H
i sopr 0F1Miad1abb'[§fb’d)1, trib sy éadh befRdptionalieapeitiied, with o, byd biithyde, groups ’

cycl opropyl nethyl, 15 cy clobutglnethyl cycl opentyl met hyl or
cycl ohdn me@mlw sebﬁteqhﬁ@m Befhb eyl mronyénmropséd@ﬁthowé.e#wdpwaa%a}ﬂlrg)

et nisky s Tors s el PAR BERRE, oS Bnider ol

t oget hahetWylstifdnie mé'thj’déu@ﬁﬁﬂ eﬂh@la\ﬂhh@ hhﬁﬁtﬁ)’laﬁﬁl&) Qlﬁdtlﬁl}ﬂﬁlﬁmot pyrmhdm- -yl,
pyrrolidin-1-yl, piperidino, ghol I no, piperazin- yf]{)
4- et hwlmrpbmcazmmphqlmo;/plp@razm fynehpleingsazn-1- pr 4@96t vpemupﬂqéfhw

oo o S B A e g RS B
B e s g s S os o, e,
-(C=0 c(qu})u‘@HQetmucyqbopegt}mngtﬂlyllor cyclohexylmethyl orR™ is phenyl or benzyl, each
being optionally substituted with one or two groups selected from fluoro, chloro, methyl,
methoxy or hydroxy, and R is independently H or methyl, or R and R*to gether with the
nitrogen to which they are attached form pyrrolidin—i -yl, piperidino, morpholino,
piperazin-1-yl, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;

20 R'7 is phenyl, 2-thienyl, 2—pyﬁdy1 or 3-pyridyl, X is a bond or O, and R'® is phenyl, 2-p$lridyl,
3-pyridyl or 4-pyrimidinyl, each R'® ring being optionally substituted with one or two groupé
selected from fluoro, chloro, cyano, mefhyl, methoxy or methylthio; and
R is ~(C=0)-NH,, «(C=0)—(NH),~R*, or (C=0)-(NH)-CH,-R*, pis O or 1, |
R? is methyl, ethyl, propyl, isopropyl, 1-methylpropyl, 2-hydroxyethyl or

25 1-hydroxymethylpropyl, or R* is phenyl, benzyl, 2-furanyl or 3-pyridyl, each being optionally
substituted with one or two groups selected from fluoro, chloro, methyl or methoxy, and
R* is 2-furanyl, 2-thienyl or 4-isoxazolyl each being optionally substituted with one or two
groups selected from fluoro, chloro, methyl or methoxy;
or a pharmaceutically acceptable salt thereof.

30 According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (I) :-



R23 is nethyl, ethyl, propyl, isopropyl, 1-nethylpropyl, 2-hydroxyethyl or
25 1 -hydroxynet hyl propyl, or R23 is phenyl, benzyl, 2-furanyl or

3- pyri dylwoeawnsibmong optionally substituted with one @®CTIGR2EGVOUISS
selected fromfluoro, chloro, nethyl or nethoxy, and R24 is 2-furanyl,
2-thienyl or 4-isoxazolyl each bei n% optionally substituted with one or two
groups selected fromfluoro, chl ord® -net hyl or nethoxy; or a
pharmaceutically acceptabl e s?ﬁ t hereof. 30 According to a further

enbodi ment of the inventiqn, efe is provided a thiazole derivative of
formula (1) : WD 2006/ 051 0\PCT/GBZOO§(OO4268 -46 CH3 NR H SR3 R2
(1) wherein RingAi@N azikc 2- ot "pyridazin-4-yl; Rl is Hor chloro;
R2is -R6-R7; 5 R6 i's;)'N( -S0Z- pand RO is H R7 is nethyl, ethyl, propyl,
cycl opropyl, cycl opr oéfl met hyl RI/4, R14 is phenyl, 4-imdazolyl,
3-pyridyl, 5-thiazolylY, 4-isoxazol'yl ®R24-pyrazolyl, eggh being optionally
substituted with one, two or three groups independently’selected from

met hyl whefdh ROIY/A i€ ﬁaﬂn-zfﬂfllwrpgndgﬁ.qrﬂ or acetam do; and 10 R3 is
(C=0)-NH2 or -(C= R23, and R23 is nethyl; or a pharmaceutically
acceptﬂﬂlleHsalchlqrh,er eof . According to a further enbodi nent of the

i nventign %jmﬂﬂa is provided a thiazole derivative of fornmula (la) : CH3
HN- S | 15— R3 R2 (la) 15 wherein RL is H, fluoro, chloro, brono,

met hyl Réeg (R 0ed0m4 107is Bt hoxy;
R’ is methyl, ethyl, propyl, cyclopropyl, cyclopropylmethyl or R

R is phenyl, 4-imidazolyl, 3-pyridyl, 5-thiazolyl, 4-isoxazolyl or 4-pyrazolyl, each being
optionally substituted with one, two or three groups independently selected from methyl,
methoxy, cyano, fluoro, chloro or acetamido; and
10 R® is ~(C=0)-NH, or -(C=0)-R*, and R* is methyl; -
or a pharmaceutically acceptable salt thereof.
According to a further embodiment of the invention, there is provided a thiazole

derivative of formula (Ia) :-

CH,
B
| H}“/(s \ N
RS /TR
R2 (1a)

15 wherein R! is H, fluoro, chloro, bromo, methyl, ethyl, methoxy or ethoxy;

R? is NR'R?;

R* is -CH,-R%;

R’isH, methyl or ethyl;

R® is cyclopropyl, phenyl, thienyl, pyrrolyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl,

© 20 pyridazinyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl or
triazolyl, each being optionally substituted with one, two or three groups independently
selected from fluoro, chloro, cyano, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
hydroxy, methylsulfonyl, acetamido, propionamido, methoxycarbonyl, ethoxycarbonyl, phenyl,

3-pyridyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methylaminoethoxy,



R2 is NRAR5; R4 is -CH2-R8; R5 is H, nethyl or ethyl; R8 is cycl opropyl,
phenyl, thienyl, pyrrolyl, imdazolyl, pyridyl, pyrazinyl, pyrimdinyl, 20
pyri dazi nyb,20exa&zoobyl , thiazolyl, isoxazolyl, i sothiazolrgr/GRryeszmaeiey! ,
oxadi azol yl, thiadiazolyl or thazolyl, each being optionally substituted
with one, two or three groups mdependently selected fromfluoro, chloro,
cyano, nethyl, ethyl, propyl, i sopT‘b’byI nmet hoxy, ethoxy, hydroxy,

met hyl et hoxycar bonyl ,
et ! S RGO 00 RIBRLARATLAR LS O, T hyl i oot noxy.
WO 20061- ﬁﬁﬂ&TﬁllﬁﬁamWGﬂM&ﬂ@Iﬁﬁmopr@oxy,andEt hyl anmi nopr opoxy,

2- di nmet_hyl am noet hoxy, 3-di rret M Nopr opox 2-di thyl am_noet hoxy or
3 ot R Bl oaOPa (CaAt (DR ety R o fnf OBTHES.  of

C=0 fN | | i I,
1 oty prBstsL e fobdt, Bpftord 1-iib o RS Mlguetiior P7ODY! )L SPEr oY
phenyi , 1-hedrayimetByfpuspamydr RIT isphpiylj Bbnkzyl, e&ﬁﬂ%nbmrrﬁgpﬁMyil wadi baing spitaiailyut ed

with one or two groups selected fromflugro, chloro, yl or net hoxy, and

R24 i s Pbptifutedyyith ong of taigyarogns sg P@éﬁ@gbﬂwme%mr%meﬁgl arpmp%l%%w

substi tpys 0 two I t hyl or

Bt hoxyﬁi gérj?, %}aﬁgl Q%hl%{l&ll o‘@% IIS(%I S{fe%ﬁ b%ﬁltg% tlt)flﬁ e%ulgoﬁﬁ%gdﬁ%lc@%ro |t§;§ to a

furt hergreﬂMldMﬁ@ﬁ flubso, bnm&r;'maﬁﬁyl othﬁzuﬁ)xy§ prOV| ded a thiazole

derlvatlve of fornmula (I ) N HNS/ / R3S RL NHCH2 R8 (1d) wherein
is fcpr@dﬁ@naace@ﬁp%ﬂy(:accmablgS@Q@P@sfopw phenyl, 2-thienyl, 3-pyrrolyl,

azol yl or.

mf%(gt riazo 4&0 4 r@é t(géc ﬂlge%%‘bg&lgi | onatiil? lrﬁ’ehg&? %]?é}% ¥5]op r&mﬁdﬁgéﬂé%&rﬂ

gr oups d@ﬁaﬁe@dpmhhmas(ﬁi)ect ed fromfl uoro, cyano, methyl, nethoxy, et hoxy,

acetam do, phenyl or 3-pyridyl; and R3is -(C=O-NH2 or -(C=0O-R23, and

R23 is nethyl;

CH,

NHCH,—R¢ (1)

wherein R! is fluoro or chloro;
R® is cyclopropyl, phenyl, 2-thienyl, 3-pyrrolyl, 4-imidazolyl, 3-pyridyl, 5-thiazolyl,

15 4-isoxazolyl, 4-pyrazolyl or 1,2,3-triazol-4-yl, each being optionally substituted with one or
two groups independently selected from fluoro, cyano, methyl, methoxy, ethoxy, acetamido,
phenyl or 3-pyridyl; and |
R? is «(C=0)~NH, or ~(C=0)-R*, and R* is methyl;
or a pharmaceutically acceptable salt thereof.

20 In an embodiment of the invention the compound of formula (I) is selected from :-
N-[5-(6-Chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,
N-[5-(2-Chloropyridin-4-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,
N-[5-(5-Methoxypyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

N-[5-(6-Fluoropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

25 N-[5-(6-Methoxypyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

N-[5-(2-Methoxypyrimidin-5-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

N-[5-(6-Chloro-5-methylsulfonylpyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

N-[5-[5-(2-Hydroxyethylaminosulfonyl)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl } acetamide,



or a pharmaceutically acceptable salt thereof. 20 In an enbodi nent of the
i nvention the conpound of fornmula (1) is selected from: -

N- [ 5- ( 6- GNDap@mpii7di n- 3-yl ) - 4-met hyl - 1, 3-t hi azol - 2- yl | aeera3B20e5/004268

-(2-Chl oropyridin-4-yl)-4-nmethyl -1, 3-thiazol -2-yl ] acet am de,

- (5-Met hoxypyridin-3-yl)-4-nethyl -1, 3-thiazol -2-yl] acetam de,
-(6-Fluoropyridin-3-yl)-4-neth 8'1 3-thiazol -2-yl]acetam de, 25

( 6yvat Py k4. SB-1Y ami
(?V%E IYEIQ&& 1Py 5?% 1o§pIYAh)n]oéthgﬁﬁﬂ%ﬁuffm%ﬂ%a@%lﬁﬁloi yA-1y3-hagsh 2@ 4 teaimlde’

|n 5 hi'azol’- 2-yl | ac
(@V@J(bmmﬁeMﬂqﬂopyﬂldmmyylp-yfrmethﬂ-Bs-ylhl}lzod—Zqﬁﬂa”wtanﬁda t hi azol - 2-yl ] acet

[SN\(ZZ{M(% b Revggthiadiarek tivisHorysminek-rebloponyrigingyhyf-methylild-a 7 o) - 2-y
ﬁ{&g_ 3 Z008L 051270 PCT/ GB2005/ 004268 -48 N-
efgx\%%f nor phol i noet hyl am nosul f onyl ) pyri di n-3-yl ]
5( th@Z-QB “Chlyo}5-f(¢ ahethy/dBE-imidazol-4-yl)sulfonylamino]pyridin-3 -yl} -4-methyl-

5- Ani no- 6- chl oropgrl di n-3-yl)-4-nethyl -1, 3-thiazol - 2-yl ] acet am de,
1,3-thiazol-2-yl]acetamide

2 M 3REAAGHN. ﬁg{ AT b ) YT Mok iy £ R AERDYTS Y ectanklde; 4- et

(5 {GNQIsl[er@m&roH {4-mrebiopherytbul fohplazed o) dyridin-s uil - e-mydtiayt Indityol-di n- 3-yl } - 4-
thyl- 1,3 -thiazol-2-yl] acetanm de, N
{5 [6 d‘rb’BﬁQﬁ‘ﬂSm(iShenyl sul fonyl am no) pyridi n-3-yl]-4-methyl -1, 3-thi azol -2-yl

5. G?W O{gi6 é?l?arof? & P%rp né-n k. lthl?l% & r}/yﬁulfony(_}aljnbnﬁ)?}gld1n— —yy1 -4- n}letli%l 1,3~ hleizoé t hi az
ol 2- yli yBe&itaftidde, 10

N-{5-[6 Chloro 5-(5-pyridin-2-ylthien-2-ylsulfon Ianlno)pyrld -3-yl]-4-met
hyl - 1, 3¥t{Ai[Aehlorozs ph@@g{g{pﬁr n-3nylsuffonylamino)pyridin- 3-yl]-4-méthyl-1, 3-thiazol-

5-[6- phenoxypyrldln 3- yIsquonyIanllno)pyrldln 3-yl] -4-methyl -
| fh%¥§8?55é§§1}acetanlde N-

{5- [6 vl (g176- @11614» ﬁ(4-hﬁ%ﬁ6ﬂ§l§ﬂfoﬁ1&@ﬂuﬂﬂpﬁﬁlﬂ-ﬁEYI]im’inahylLﬂ ,34hiamslizy| -

|, 3-thiazol-2- 15 yl'} acetam de

5- [eiihﬂbm@ﬁ®nd@ nethoxyphenylsulfonylanlno)pyr|d|n 3-yl]

-4-met h t.h

(5 [ i G2 i SR B S oo s A oL AERY - 1, 3- i
zol - -2-ykhasiamede, 20

N- (5- {6- Chl or o- 5-] 4- ( 2- cyanoethoxy)pheoglsulfonyl am no] pyridin-3-yl }-4-nmeth

yl-1,3- Nﬂlsd:ﬁtﬂ‘hb@r@'@ ay‘,@loahtrrwésulﬁmyl[amm R35idi3-yl]-4-methyl-T,3-thiazol-
enzylsu f X amdno 6-chl oropyridin-3 -yl)-4-nethyl-1, 3 -thiazo I-2-y|] ac
et anmi de? Yljacetam

20 N-(5-{6-Chloro-5-[4-(2-cyanoethoxy)phenylsulfonylamino]pyridin-3-yl}-4-methyl-1,3-thiazol-

[
[
[
[
[
[

3.

ZRZZZ7Z7
('D

| ——
|_\_;>=v-f
I~ —
I—"_'U'IU'IOO§Q) U'ID.U'IU'IU'IU'IU'IU'I
~~ 1 o

JF<GF7

—

2-yl)acetamide,
N-[5-(5-Benzylsulfonylamino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-ylJacetamide,
N-{5-[6-Chloro-5-(4-chlorobenzylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-
2-yl}acetamide,

25 N-{5-[6-Chloro-5-(6-morpholinopyridin-3-ylsulfonylamino} pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide, '
N-(5-{6-Chloro-5-[4-(4-methoxyphenoxy)phenylsulfonylamino]pyridin-3-yl}-4-methyl-
1,3-thiazol-2-yl)acetamide,

N-{5-[6-Chloro-5 -(4-pyridin-2—yléxyphenylsulfonylamino)pyridin—3 -yl]-4-methyl-1,3-thiazol-

30 2-yl}acetamide,
N-{5-[6-Chloro-5-(3-chloropropylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-
2-yl}acetamide,

N-[5-(6-Chloro-5-methylsulfonylaminopyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,



N- {
5-[ 6- Chl or 0- 5- (4- chl or obenzyl sul f onyl am no) pyridi n-3-yl]-4-nethyl -1, 3-thiaz
ol - 2-yl }wacetcasizte, 25 PCT/GB2005/004268

N-

{5-[6-Chl oro-5-(6-nor phol i nopyri di n-3-yl sul fonyl ai ni no} pyridin-3-yl]-4-ne
thyl - 1,3-thiazol-2-yl} acetam de, N (5- { ‘
6- Chl or o- 5-[ 4- (4- met hoxyphenoxy) ph‘e‘*%/'l sul fonyl am no] pyri di n- 3-yl } - 4- net hyl -
1, 3-t hiazelx: acet g o . : din-3ov]]-4- L aa o
(51 b Qa5 o 3B B Mocpropylsulprylarpincipyrding 3y et Sijasgh
-1, 3-t ln-elzadetardilde,2- y| } acet am de, N-
{5-1

6- Chl -5-(3-chl | sul f I am idin-3-yl]-4- hyl -1, 3-t hi
Lol - 2 A Ak eter - R BB e D B RG  TH Py PrBBYPr o3

-yl) %g@%‘%&{ﬂ‘é 3 -thiazo |-2-yl] acetam de, WD 2006/ 051270
PCT/ GB & 49 N
{5-[6s @bu(sxr{eﬂﬂér&ﬂ[mmythgmipl\?pﬁﬂpwlmbﬁﬂswﬂmyhnm@yyﬁahm-ﬁ} yi-hethylvet hyl - |

, 3-thiazol - 2-yl} acetam de,
{ 5- [ 6- Chb-8hiazd=-2Gasefepids i nopr opyl sul f onyl anl i no) pyri din-3-yl]-4-nethyl-1, 3

-t hi azol,-;-2~ j . e .
N (5 (Bt B R REmBpioidminok S s AP EL AR di - 3-y
| }-4- W%-b%bcetémﬂe,t hi azol - 2-yl )acet am de, N

5-[5-(3-Benzyl am n(t)g)ro yl sul f onyl am no) - 6- chl or opyri di n- 3
yl ] - 4-MefHptClhlom-1-t-apedtpentylamipopiopylawhienylanyno)pyridin-3-yl]-4-methyl-
-[ 6- r.0- 5-4(3;cycl opentyl am ri opr opyl sul f onyl am no) pyridin-3-yl]-4-nmeth
- f%q;l_%-?h%zoﬁﬁ-ﬁ&%fqng_%’l } acetam de, N- o]

[ 6- Gl (8116:=Chlbrd= 1 ERRGI ety BithiROROPAY ISy fa@iiib PIHidie) PyT] i4dinsthst-Y Blthizstet hyl -
-thiazol- 2-yl} acetam de, N-(5-
- Chl o}-pliBecqtanids, met hyl but yl ami no) propyl sul f onyl ami no] pyri di n-3-yl } - 4- et h

- 1, zthi azol - 2- acetam. de, . 1 . o

(5 1 &6 GGG SRR P i ooy e onv S YRR SR BN di - 3-y1
} - 4- methylthiadold-yiltica@dide- y! ) acet am de, N-(5- _ o
{6-Chl oro-5-[ 3- (cycl ohexyl nmet hyl am no) proPyI sul fonyl am no]jp ridin-3-yl}-4-m
et hylis N-(3-{6HTldowor5-P3-(1 H-tatrazelnd-gitaming)pspylsulfonylamino]pyridin-3-yl}-4-methyl-

{6-Chl oy 9-5-[ 3- 4- di net hoxybenzyl am no) pr opyl sul f onyl am no] pyri di n-3-yl }
- 20 4-1;712’[@9%‘%12,(’@%‘%&3%?’- 2-yl ) acet ani de, “

ﬁ: gg ( 2VAS Y 1RGN  F(dTBloR¥ylhe Brylddtiadptopytsil fhnBamiHodsy@RNE-B 4jl N4 3nsthylpr opana
’ 1,3-thiazol-2-yl)acetamide,

a1

w 1

Dl Y g
— o= O

N-(5-{6-Chloro-5-[3-(2,4-dimethoxybenzylamino)propylsulfonylamino]pyridin-3-yl}-

20 4-methyl-1,3-thiazol-2-yl)acetamide,
~ N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl[propanamide,
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]-4-methylbenzamide,
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]-2-phenylacetamide,
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl}-

25 2-(4-methoxyphenyl)acetamide,
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl]-
2-(3-methoxyphenyl)acetamide,
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]-
4-dimethylaminobutanamide,

30 N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl]-
4-morpholinobutanamide,
N-{5-[5-(Benzylamino)-6-chloropyridin-3-yl]-4-methyl-1,3-thiazol-2-yl} acetamide,
N-(5-{5-[(Anilinocarbonyl)amino]-6-chloropyridin-3-y1}-4-methyl-1,3 -thiazol-2-yl)acetamide,



N[ 5 -(2-Acetylam no-4-nethyl-1, 3 -thiazol-5 -yl)-2-chloropyridin-3 -yl]

-4- et hyl b enzai ni de,

N- [ 5- ( 2- Avetzgécansizto- 4- net hyl - 1, 3-t hi azol - 5-yl ) - 2- chl or opgriGH200500y168- 2- phen

yl acet am de,
[ 5-(2- Acetyl am no-4-nethyl -1, 3-thi azol -5-yl)-2-chloropyridin-3-yl]- 25

- (4- met hoxyphenyl ) acet am de, N ‘@' (2- Acetyl am no-4-nethyl-1, 3

h
[
d

[
[ |, - = I t am de,
S e e R e e A T i T
i netmylmﬁm@mﬁﬁ)raamﬁeje 30
[ 5- (2- Acetyl am no-4-nethyl -1, 3-thi azol -5-yl)-2-ch] orgpyr.i din-3-yl]-
4- nor pH{ﬂ{?_T{%}gqgﬁoaﬁTgﬁT(?tjﬁlrarNZ-ylmethylureldo) 4-methyl-1,3- thlazol S-yl]pyridin-

{5-[5- (3B r}'ﬁa}é_h%@%&?@on@m?d@' oropyridin-3-yl]-4-nmethyl-1, 3-thiazol -2-yl}

acetam™d

{5- [ (A 2mmbm@yﬂn):mm D@i}eio-¢ 3L iP5yt tiriGiny3- }benmebweﬂanﬁdé hi azol - 2-yl
) acet am WO 2006/ 051270 PCT/ GB2005/ 004268 - 50

[2-(Ac év&im@;msmgamo -6z hlqrepsgidin-35/D-¢methy- %F@?@Wrylhﬁ'@%}lﬂyl } -

N ( phe Isul[ et.am
(2 Cnl Ry gp[y Zgﬁr%‘z“}gﬁ BRRITIL%i do) - 4- met hyl - 1, 3- t hi azol - 5-yI ] pyr-i di

n- - W3- (S%H,@éi*éé‘aﬂfcf ?I&ﬁ{ﬂléi&chﬁ)ropyndm— -yl)-4-methyl-1,3-thiazol-2-yl]-
N—[2 Chl or 0- 5- (4- et hy urei do- 1, 3-t hi azol - 5- yI)pyr| di n- 3- yI]benzenesquo
nam de,2-benzyloxyacetamide,

! PSS A gl = e
N-[5 ( 2-Beneaidrspidn9nydetimins - 6 chl oropyridin-3-yl)-4-inethyl-1,3-thiazol -2-
yl']- 2-benzyl oxyacet am de, 10

N[ 5- (Wﬁéﬁi@esqnesldmm%ﬁ@h&wmmwrsd)-ﬁrmw)urﬂmqwm]r 3-thiazol -2-y

11- 2- t hoxyphenyl ) acet am de,
N—[5( gge é’ilg‘ b%ylamno6ch|oropyr|d|n3yl) 4-met hyl -1, 3-thi azol - 2-y

- 6- ooy anbeRhbidhfi8mino-6-chloropyridin-3 -yc? -methyl-l 3-thiazol- 2-y1]ﬁ1ran-
N-[5 (5- benzenesul f onyl am no- 6- chl or opyri di n- 3- -4 nmet hyl - -thi azol - 2-y

| ] f U aecarbbxanidapdxam de and

u[ 2! oL o REt et L ARt ot et SR LTE Chereof . 1 5

furthery_ mgg@%mgg the invention the th| azol e derivative of fornula (1)
is selected 20 from
and pharmaceutically acceptable salts thereof.

N-
2
-t
N-
4-
N-

In a further embodiment of the invention the thiazole derivative of formula (I) is selected

20 from :-
N-{5-[6-Chloro-5-(phenylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl} acetamidé,
N-{5-[6-Chloro-5-(2,4-dimethoxyphenylsulfonylamino)pyridin-3-yl] -4—méthy1—1 ,3-thiazol-

~ 2-yl}acetamide,

N-{5-[6-Chloro-5-(3,4-dimethoxyphenylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-

25 2-yl}acetamide,
N-{5-[6-Chloro-5-(2,5-dimethoxyphenylsulfonylamino)pyridin-3-yl}-4-methyl-1,3-thiazol-
2-yl}acetamide,
N-{5-[6-Chloro-5-(2-methoxy-5-methylphenylsulfonylamino)pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide,

30 N-{5-[6-Chloro-5-(2-methoxy-4-methylphenylsulfonylamino)pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide, ‘
N-(5-{6-Chloro-5-[(1-methyl-1 H-imidazol-4-yl)sulfonylamino]pyridin-3-yl}-4-methyl-
1,3-thiazol-2-yl]acetamide,



N-

{5-[6-Chl or o- 5- (phenyl sul fonyl am no) pyri di n-3-yl]-4-nethyl -1, 3-thiazol - 2-yl
} acet amwe,2006451270 PCT/GB2005/004268
{5-[6-Chl oro-5-(2, 4-di net hoxyphenyl sul f onyl am no) pyridin-3-yl]-4-methyl-1,3
-thiazol - 2-yl}acetam de, N

{5-]6- ChI or o-5- (3, 4-di rrethoxypheny1551mfonyl am no) pyridin-3-yl]-4-nmethyl-1,3

-thiaz
(5168 et flé{ljs}%ﬁdﬁ b stk 4 vy oy S 0 et hy1 -1, 3
- t hi azql 3-tidaol p- ekt N-
{5-]6- chl or% 5- (%Fme Id@ - met hyl phenyl sul f onyl am_n 3 ridin-3-yl]-4-nethy
| - 1, 3-N-H-46-6ihlgroyi-{1 %—éé’{nﬁhﬁylgéldagd Swlsulfonylamino)pyridin-3-y 4—methy1—

{5- [6 - 4- et hyl phenyl sul f onyl am no) pyri di n-3-yl ] - 4- et hy
| - %‘ﬁﬁ%zcﬂ? zzﬁi?c}&aéncl et’am de,

N- (5-
{6- Ch§ qvqsffsldhlor@ses {Brthibid- i mdﬁ@zmm-ﬂmﬂy)awl B omyal oy lamirypyritin-33A) | }
-4-nmeth 1, 3 -thiazol-2 -yl] ac etainide, W 2006/ 051270

PCT/ GBZGUEYIUl}l@G@laZOBE -yNacetamide, |
(510 Qe S LI Sizelctihiath LR AR YA AhRegry! 1 - 4- meth

{5 [6 Gy 8203211} dcettingé,hy | | m dazol - 5-yl sul fonyl ami no) pyri di n- 3- yI ]-4-meth
yl - 1, 3-thiazol -2-y| acet am de,

5
N- { 5- [GVGm[éf(aAED(r@et Yit lo3-thiazop-Setlsedfomylanting )y fleropyridipt Syl #orsthEni no) pyri di

iazol -2-yl} acetamde, N {
5- [6¥(bn]| %%Ba@tl%ylhad&?%?ﬁyl 1, 3-t hi azol - 5-yl sul f onyl ami no) pyri di n-3-yl]-4-m
et hyl - ]&4{@ [51(2 QZIQ me%h&lll} 3-AGRIAIL H&uI fdylamino)- 6-methoxy%yr1d1n- -yl]-4-methyl-

{5-[5-(2 | -1, 3-thiazol - 5y|su|fony am no) fluoropyridin-3-yl]-4-
met hyl -1 1ﬂllaz®‘ﬁ-ﬂl}mmlﬂe,yl } acet am de,
5-[ 5-
{rre'E hyl(]% {% [9:4 P:élzttng h?ffg,é églgﬁg!)l ylstEgny nr}nrrll(c)) -6- chﬂ)‘%]py?f( ]dl n-3-yl]-4
{5 [5 (@Hég@q qrg_glgazgi_g%,qmgtahn& dnlai azol - 5-yl sul fonyl am no) 6- chl or opyri di n-
|1- 4-methyl -1, 3-thi"azol - 2-yl }acet ami de and 15 N

{5 [65 CZIvI-I{Gf[é-CEhI(nz) 5{316Mh%’hmxm&ylﬂulﬁdwlﬂrﬁmﬂ)pmﬁmnbywméﬁhﬁl-3 yl]-4-neth
q th}%@l}t acet am de; and phar maceutically acceptable salts
ther eof Tqu di nent of the invention the thiazole derivative

of for r@ﬂdﬂ)h@&l‘)ladeﬁtl@a@llyea%%blé §thereof.
In a further embodiment of the invention the thiazole derivative of formula (I) is selected

from :- ‘ |

20 N-{5-[6-Chloro-5-(N-methylsulfamoyl)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl]acetamide,
N-{5-[6-Chloro-5-(N-cyclopropylsulfamoyl)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl ]Jacetamide,
N-{5-[6-Chloro-5- (N—cyclopropylmethylsulfamoyl)pyrldm- -yl]-4-methyl-1,3-thiazol-

-yl]acetannde

N-{5-[6-Chloro-5-(N-phenylsulfamoyl)pyridin-3-yl]-4-methyl-1,3-thiazol-2-ylJacetamide,

25 N-(5-{6-Chloro-5-[ N-(4-fluorophenyl)sulfamoyljpyridin-3-yl}-4-methyl-1,3-thiazol-
2-yl)acetamide and '
N-(5-{6-Chloro-5-[ N-(4-tolyl)sulfamoyl]pyridin-3-yl} -4-methyl-1,3-thiazol-
2-yl)acetamide; |
and pharmaceutically acceptable salts thereof. .

30 In a further embodiment of the invention the thiazole derivative of formula (I) is selected
from :-
N-[4-Methyl-5-(6-phenylsulfonylaminopyrazin-2-yl)-1,3-thiazol-2-ylJacetamide and
N-[4-Methyl-5-(6-phenylsulfonylaminopyridazin-4-yl)-1,3-thiazol-2-yl]acetamide;



20

N-{5-[6-Chloro-5-(N-netliylsul fanmoyl ) pyridin-3-yl]-4-nmethyl-1, 3-thiazol-2-y
| ] acet am wo,2004/051270 PCT/GB2005/004268
{5-[6-Chl oro-5-(N-cycl opropyl sul fanmoyl ) pyri di n-3-yl]-4-nmethyl -1, 3-thi azol -2
-yl ]acetam de, N

{5-[6-Chl oro-5-(N-cycl opropyl rrethy‘l%?mfarmyl )pyridin-3-yl]-4-nmethyl-1,3-thi

azol -
{5-[6- éﬁéodrhgﬁg ?ﬁ-‘%ﬁgn%?ﬂalb?easarrgﬁ B din-3-y1]-4-nethyl -1, 3-thi azol - 2-yl | a

cetam de, 1% further embodiment of the invention the thiazole derivative of formula (D is selected
N-(5-{6-Chl oro-5-[ N (4-fl uorophenyl)sul famoyl ] pyridin-3-yl}-4-nmethyl-1,3-th
i azol - POy acet ani de and

N ( 5- f
4( rrei gN%] (9?%{%{1%%&]%46 él%?’c}pgﬁﬁftn %"fc] quﬁllétlfi%f gglﬁlr?g%%i%}]%ﬁ[ n;1/1dgtccept abl e
gglr It \slsa Hﬂﬁ{gqg]{cr?%? rrju -(u- ﬂuéﬂfbfi@gagﬁgg?ggmgg—y@m-mmyl- h3ethiazol2-yacdtirizpl e
N- [ 4- wew;if[65:1(1@0&1@3/91@9&%1@3ahiamip%;ylarﬁhylayngap)nmdel—%ﬂﬂaﬂzmeﬂzfly| ] acetanid
d
ﬁl—??l I\/b% %ﬁla?lz%ylﬁ% F\anlude?]?onyl am nopyridazin-4-yl)-1, 3- t hi azol - 2- yl ] acet am

i de; WOv2B08LORIR I HCTLERRORRARRA 26@methyldina)priphed-FHoemieilgh! | y
acceptable salts thereof. In a further enbodi nent of the invention the
t hi azol b3deipzal@-ylyecetsmifler mul a (1) is selected from:

gtzgfé%Sﬂgep@gﬁla%@upgallg a%gép?ab?gyalts%ereo?f yl)-4-methyl- 1, 3-thiazol-2-yl]

I\HS [? mljomméz&édéﬁmw@b@ R HuBIND)) 03 BYhardiabedicnlly adcepRabltyshlt kheBedfhinag ol - 2-
yl }acet am de

N-. { 5- [16e hpaedbBag2pracess ke@wy to be aanhﬁabslzm the pyenseatiop od shersicply-radated 3-y1 ] - 4
-met h hi t
(501 o) g B wdiniohy PReD el 5o BiPo adbigeis derivahie o e ) 1704 et hyl

- 1, 3- t hioowel ada HlrtheRE@hAT b e idnabAl mﬁ&l%ﬁnmutddqu thy fARGERE APtRematives
thereof A thiazole derivative of formula (I) armaceutically

acceps aproeess ahtianthiorwloth, undgss oﬂ@r\mseptateédng A’a,r& Br @@@ s hiyromy of thepe
applicable.to e e of che related C nd h
proces s@gan”{}ﬁéjf‘?%ﬂg(gé 1%61% 1{,0 %Ceésal%f 3@1853 UK BEy be g%]}fegfb P?Zé an%]?i) are
provi degh o@&lu?esfdf'b"r%ﬁ[c éh%ﬁﬁéﬂ‘}e e grifurativnesTishest@tihe dhLeridld 4esibed by t he
fol | owing represen tive 15 ‘process variants in which, unless otherw se

st at ed, caRijungtidy wikh th@.@almdng?&pmmmmromss Merianteans \mjl@,md@f acwe@panymg

her ei nb for essary starting nateri al t.al ne sta

pr oceduf&&™ ps- g?ﬁ%m?’% %Wé‘?ﬁeﬁa tarfifg nﬁfeé XB%“@EPSWC%%{%% Ii’rﬁfje r% Ser| al's
is degcyhed 111ﬁbtra€é21r\ifhieﬁ’éie%1t1¥ﬂltﬂlﬂe &hﬁlafﬂklﬂw" RAofeBRE RE&RIAL | ve process
variants and wthin the acconpanying

Accordingly, the present invention further provides a process for the preparatlon ofa
compound of formula () as defined hereinbefore which comprises :-
(A)  The reaction, conveniently in the presence of a transition metal catalyst, of a éompound
of formula (II) |
Me

3
’s R . (IT)

wherein R3 is as defined hereinbefore and L represents a suitable leaving group, with an

organoboron compound of formula (IIT)



Exanpl es. Alternatively necessary starting nmaterials are obtai nable by

anal ogous procedures 20 to those illustrated which are within the ordinary
skill of wo2006am76 chem st. Accordingly, the present i RCEB2005/060ua68her
provi des a process for the preparation of a conpound of fornula (1) as
defined herei nbefore which conprises (A) The reaction, conveniently in the
presence of a transition netal. cat‘aﬁ?’y‘st, of a conpound of formula (I1) M

L SSNH 25 R3 (11) wherein R34is as defi ned hereinbefore and L represents a
suitabl e | eaving group, with an organoboron conpound of formula (111) WD
2006/ 051270 PCT/ GB2005/ 004268 -53 LLRRL L2 A R2 (I111) wherein each of L
and L2, which may be the sqm;B dp{Terent, is a suitable ligand and R ng
A, Rl and R2 are as defilffed h efore (B) For the production of those
compounds of fornula (1) wherei hNR2s R6-R7, and 5 R6 is -SO2N(RLO)-, the
reaction, conveni ently in the presenc f a swtalﬁ]B base, of a corrpound
of formJIa(IV) %\ ,Rl R3S 0 ~L wherei n Ri_ng and
R3 are \alger@néfeaﬁé@f Iheanéﬂnb@h@h élwé{rhf the pagnegoy @@f@i@ﬁ@ i SHifbissligned ia% Bmg

her ei nafi formul a R7NH- R10, wherein R7 and R10O are as
defi ne?2 a%é”fﬁer el | n g?lg%ﬂ%&?&&or ‘the production of those conpounds of
formul ap)l) mérere; dﬁ&mh&‘oflﬁﬁ)sRZom@BﬂldsB@f(brﬁldﬂ( @9WEORn Rt RR*rRAciidon,

conveni e6r1tl in the presence of a suitable base as defined hereinafter, of
a compdind —SONR b Hhe(rggetion, conveniently in the presence of a suitable base, of a

compound of formula (IV)

Me
I\ R!
i
/ S
R3 /
S
// N .
O L (IV)

wherein Ring A, R! and R? are as defined hereinbefore and L is a leaving group as defined
| hereinafter, with a compound of formula R’-NH-R', wherein R” and R are as defined
10 hereinbefore.
(C)  For the production of those compounds of formula (I) wherein R?is R-R’, and
RS is -N(R®)SO,—, the reaction, conveniently in the presence of a suitable base as defined

hereinafter, of a compound of formula (V)

I\
HNAS
/
NHR?® (V)

15 wherein Ring A, R!, R? and R’ are as defined hereinbefore, with a reactive derivative of a
sulfonic acid of formula R7SOZL, wherein R’ is as defined hereinbefore and L is a leaving
group as defined hereinafter (such as chloro).

(D)  For the production of those compounds of formula (I) wherein R?is R®R’, and
R’ is C;-Cs alkyl substitued by NR'*R', the reaction, conveniently in the presence of a suitable

20 base as defined hereinafter, of a compound of formula (VI)



M/ Rl HNS A R3 NHRO (V) 15 wherein Ring A, RL, R3 and RO are as defined
her ei nbefore, with a reactive derivative of a sulfonic acid of formula
R7SQ2L, wweredansR770i s as defined hereinbefore and L is a&cClraBzoesgo4yBoUp as
defined hereinafter (such as chloro). (D) For the production of those
conpounds of fonnula (1) wherein R2Z is R6-R7, and R7 is Cl1-C6 al kyl
substitued by NRL5R16, the reacti o4 tonveni ently in the presence of a
suitable 20 base as defined hgjeinafter, of a conpound of fornula (VI) WO
2006/ 051270 PCT/ GB2005/ 00426 -54 M -1 R HN-S A R3 R6-R7a (M)

wherein Ring A Rl, R3 and,R8\are as defiined hereinbefore and R7a is Cl1-C6

substituted by a |ea ed hereinafter (such as hal ogen),
with an amine of forn a
d

g wherein R15 and R16 are as defined
her ei nbefore. 5 (E) Faqf, the prod

wherein R2 is R6-R7, R6 is N fo=Ry=, the reaglz]j)on, conveniently in
the presence of a suitable base as defined hereinafter, of a conpound of

f or mul ayievdih RibMe A\ RRIR® ddd¥R°Srdas RIindiREAiDeéfdr} andRETieih-(Ri snbstAute®by aR3 and
R11 are as defined hereinbefore, with a reactjve derivative of a 10,

car boxyeFvanggionp 8§ delgiedicreimaficopuch ghbalegen) Ryith an amingediforappla BNR lhef or e.

(F) Thewﬁe?giﬁtlimgnd) f{maarg er@e%@g hQJCiIIb%Fd}y.l a (V1)
5 (E)  For the production of those compounds of formula (I) wherein R?is R°-R’, and
RS is -N(R'")—C(=0)-, the reaction, conveniently in the presence of a suitable base as defined

hereinafter, of a compound of formula (VII)

Me
)\ R
|—|N/4
/ S
R? NHR1 (VII)

wherein Ring A, R! R? and R are as defined hereinbefore, with a reactive derivative of a
10 carboxylic acid of formula R’CO,H, wherein R’ is as defined hereinbefore.
(F)  The reaction of a compound of formula (VIII)
L

1
Me R

© R2 (VIII)

wherein Ring A, R!, and R? are as defined hereinbefore, and L is a leaving group as defined

hereinafter (such as halogen), with a thiourea compound of formula (IX)

H
H,N N

i
R3
5 s 0

wherein R? is as defined hereinbefore.
(G)  For the production of those compounds of formula (I) wherein R? is ~(C=0)-(N H)-R*,
the coupling, conveniently in the presence of a suitable base as defined hereinafter, of

phosgene, or a chemical equivalent thereof, with a 2-aminothiazole of formula (X)



L kR M A OR2 (MII) wherein Rng A, Rl, and R2 are as defined
herei nbefore, and L is a |leaving group as defined hereinafter (such as
hal ogen) ,wei20és/6&1170i our ea conpound of formula (1 X) H HPNI/GHEL065/00R$815 S
(I'X) wherein R3 is as defined hereinbefore. (G For the production of

t hose conpounds of forrmula (I) wherein R3 is -(C=0-(NH)-R23, the.
coupling, conveniently in the preserte of a suitable base as defined
herei nafter, of phosgene, or a clgur cal equivalent thereof, with a

¢ 2006/ 051270 PCT/ GB2005/ 004268
and

2-am not hi azol e of formula (
Rl 2S A R2 (X) wherein R ng #,
with an amne of formul g, H ,
(H For the production of2thosé® co

-55 Me

R@are as defi ned herei nbefore,
3 is as defined hereinbefore.
s of formula (1) wherein R3 is

-(C0O-R23, the 5 acylation, convexierRfly in the presence of a suitable

base as defined hereinafter, of a 2-am

wth a

react i veheteimiRiagidy &' pdndeR* aranb defirled hemiitdfat, dodrwith an RABEQT Forimda HAR*hed

her ei naf 111er, f

Ok
chl or i dehgpingyr i Asl ' he product of the reaction of

.the e%gr XbegfoaCi d of 10 fornula R7CO2H, e.g. an acid

(H)  For the production of those compounds of formula (I) wherein R* is (C=0)-R?, the

5 acylation, conveniently in the presence of a suitable base as defined hereinafter, of a

2-aminothiazole of formula (X)
Me

N
/B R
HN" g

R? (X)

10

15

20

wherein Ring A, Rl, and R? are as defined hereinbefore, with a reactive derivative of a
carboxylic acid of formula R*CO,H (as defined hereinafter for the carboxylic acid of
formula R7C02H, e.g. an acid chloride of formula R% COCl, or the product of the reaction of
an acid of formula R*CO,H and a coupling agent such as DCCI or HATU), wherein R* is as
defined hereinbefore.

@ For the production of those compounds of formula (I) wherein R? is NR*R® and

R* is —CH,—R®, the reaction, conveniently in the presence of a reducing agent (e.g. sodium

cyanoborohydride), of a compound of formula (XI)

Me ,
N { -
HN/4
/ S
R? NHR® (XI)

wherein Ring A, R!, R? and R’ are as deﬁné:d hereibefore, with an aldehyde of

formula R®CHO, wherein R® is as defined hereinbefore.

Q)] For the production of those compounds of formula (I) wherein R* is R°-R’, and

RS is —N(R'*)-C(=0)-NH-, the reaction, conveniently in the presence of a suitable base as

defined hereinafter, of a compound of formula (XII),

%
and

Rhi azol e qfxyfornmula (X) Me  H2ZNS
AR (XY wherein RRng A, Rl, and R2 are as defined hereinbefore,



an acid of formula R23C02H and a coupling agent such as DCCl or HATU),
wherein R23 is as defined hereinbefore. (I) For the production of those
conpoundswof2odearsmiba (1) wherein R2 is NRARS and R4 i s PCHGH2B05/ 0SS
reaction, conveniently in the presence of a reducing agent (e.g. sodium 15
cyanobor ohydride), of a conpound of formula (XI) M@ ~\S HN R3 NHRS5 (XlI)
wherein Rhng A, RlL, R3 and R5 are 280 defined hereinbefore, with an al dehyde
of formula R8CHO, wherein R8 igjas defined hereinbefore. (J) For the

production of those conpoun f formula (1) wherein R2 is R6-R7, and 20 R6
is N(R12)-C(=O)-NH, the LEE\E: convgguli ently in the presence of a

sui tabl e base as defi rei e

2006/ 051270 PCT/ 68200572426

a conmpound of forrmula (XI), WO
wherein Ring A, Rl, R3

Ne)/ V' RL HNJ& A R3 NHR12 (XI1)
d R12 ar®& defined hereinbefore, with an
i socyanate of formula 'R7/NCO, wherein RINHR'as defi ngdnher ei nbefore. (K)
The reaction, conveniently in the presence of a transition netal catalyst
as def i waereibRingeiR1aRt ad RHdire andetinied htdejnbeforé, vetlpareenyaaatofofa sui t abl e
base as _defined hereinafter, of a conpound of fornmula (XI11) Me H 31INH R3
(X 11) Toppufadt NG, whergia Rids phdefmedhereefdte, with a heteroaryl conpound

of for nH&)a ( ’ﬂlé/l)eactﬁgn, cé)m/%‘n@%tlgr AN presence of a transition metal catalyst as defined

5 hereinafter and conveniently in the presence of a suitable base as defined hereinafter, of a

compound of formula (XIII)
Me
N
[ N
H S ’\{H
R3. (XTII)
wherein R® is as defined hereinbefore, with a heteroaryl compound of formula (XIV)
R
L
R2 (X1V)

10 wherein L is a suitable leaving group as defined hereinafter and Ring A, R! and R? are as
defined hereinbefore.
(L)  For the production of those compounds of formula (I) wherein R? is «(C=0)-NH, or
—(CZO)—(N H)-R?, the reaction, conveniently in the presence of a suitable base as defined

hereinafter, of a 2-aminothiazole of formula (X)
Me

N
I\ R!
H,N g7 O
15 R2 (X)
wherein Ring A, R', and R? are as defined hereinbefore, with an isocyanate of formula

PG-NCO, wherein PG is a protecting group as defined hereinafter, or with an isocyanate of

formula R®NCO, wherein R? is as defined hereinbefore.



10 wherein L is a suitable |eaving group as defined hereinafter and R ng A
Rl and R2 are as defined hereinbefore. (L) For the production of those
conpoundswof2odéarsmiba (1) wherein R3 is -(C=0-NH2 or - @CEQ@B200sd04783, t he
reaction, conveniently in the presence of a suitable base as defined
hereinafter, of a 2-am nothiazole of formula (X) M RL 2S A 15 R2 (X)
wherein Rhng A, Rl, and R2 are as ki ned hereinbefore, with an i socyanat e

of for a i j i . 28?2 6l
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defined hereinafter, of a conmpgund of formula (XV), M N\ RIL HNS A R3
L (XV) 5 wherein Rng A, R anmés are as defined hereinbefore and L is a
sui tabl e | eaving group as ned herepnafter (e.g. brom), with a
sul furic acid of forrmLl pher€ R7 is as defined hereinbefore.
t nds of formula (1) wherein R2 s

(N) For the production 0 MYTO\

R6-R7, and R6 is N(R9)-502-, the ion, conveniently in the presence of
a suitable base as defi'hed 10 hereinakjer, of a con&o%nd of formula (XV)
Me \ RL HNS A v

5 wherein Ring A, R’ and R? are as defined hereinbefore and L is a suitable leaving group as

defined hereinafter (e.g. bromo), with a sulfinic acid of formula R’-SO,H, wherein R’ is as

defined hereinbefore.

(N)  For the production of those compounds of formula (I) wherein R*is R®R’, and

RS is -N(R®)-SO,—, the reaction, conveniently in the presence of a suitable base as defined
10 hereinafter, of a compound of formula (XV)

Me
)Y RY
HN/( s '
e

- (xV)
wherein Ring A, R! and R® are as defined hereinbefore and L is a suitable leaving group as
defined hereinafter (e.g. chloro or bromo), with a sulfonamide of formula R’-SO,NH(R?),

wherein R’ and R’ are as deﬁngd hereinbefore.

15 The following additional steps may optionally be carried out after any one of process
steps (A) to (N) :-
@) the conversion of the compound so obtained to a further compound of the invention of

formula (I); and
(i)  forming a pharmaceutically acceptable salt of a compound of formula (I).
20 Process (A) may be carried out using known Suzuki reaction procedures or
analogously, e.g. as hereinafter described in the Examples.
A suitable leaving group L is, for example, a halogeno, alkoxy, aryloxy or sulfonyloxy
group, for example a chloro, bromo, iodo, methoxy, phenoxy, pentafluorophenoxy,
methanesulfonyloxy, trifluoromethylsulfonyloxy or toluene-4-sulfonyloxy group. Preferably,

25 the leaving group is iodo.



R3 L (XV) wherein Rhng AA R and R3 are as defined hereinbefore and L is a
suitable |l eaving group as defined hereinafter (e.g. chloro or brorno),
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carried out after any one of procesg steps (A) to (N) : (i) the conversion
of the conpound so obtained to a fu $ her conpound of the invention of

formula (1);aa0datid 'V%Iug @5{&99%%9 H@gﬁ%ﬁ&a%é Yre@Gft BRUAD Ko Hoin 6f the

conpound of formu rocess e carried out using known
Suzuki ¢rgamdbiooon pagame thehete, ﬁxexanﬂbpgbwﬁby%CBAQH«myohéﬁeaﬁ@dh@ﬂmgﬂﬁcr|bed
In the Exanples. A suitable IeaV|ng group L is, for exa ahalogeno
al koxy, amplok hyd Pxiédilll?g oOXY, PR lfSBI?IOE%}hﬁP@X&» Ieﬁgglr sthyb eyl | odo,

et hoxy; | 1 al §
trlfluor&%gﬁﬂQﬁ &?%%§R%g8?%ﬂ&é¥hg ?@ﬁy of@n%ggé%ds tPa eﬂ?r
the | anitn@leg)’c@upaﬂoﬁl toodoich ﬂ@yﬁﬁ&lﬁfa@ﬁ&ﬂﬂ&y?ﬁiﬂ eiBAg0 BoO&ARfe, [ aﬁd/kzsw t abl e

value for -the ligands L' and L2 which are present on the boron atom of the
or ganob@eiAcBaYy tneu MPude;0Dplkylenentpy eroug, 1y axemple awpxycthylreseyyor C1_6

al kyl . | oXxy,
put oxy, TRy Rbeqf 0 T il OB et Pl RectrRE QR e bl RRLEP D
t he |i gandsich theqatk dttich@y theg foinnk egelRotibatid ebiegglonpr P&Tmlaﬂyfshmﬁb@r on
atomto which they are attached, they forma ring. For exanpleg, L' and L2

t oget heerZARAPORRT TeRgenimingiude.for @yl prmpeuedswhareinsact @er e%@éﬂopu@a an
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cyclic h@m@@ﬂg)gqcmhgsoer group Particularly suitable organoboron
reagents |nclude for exanp conpounds wherein each of L1 and L2 is a 10

hydroxy, a i Eepirenssion metahwtaémwaygpawlw yibe appdlagiim epdysichor genple a
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1,1" - bi s(di ph%ﬂﬁéﬂlb%ﬂﬁh&@ﬁlfeﬁl caslostebelihe hkrion aldhadds, ot exAnlé, aadatyst
tranS|t|on nmetal catalyst for the reaction includes, for exanple, a

cat a:1§/s$110h 252 paldadias(Q, mlarlwn(ms(rmgkel(ahm rigkel @) (cptalysh |f@4<eeqapm}e or nickel (11)
t 0
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bis(triphenylphosphine)palladium(II) chloride, tris(dibenzylideneacetone)dipalladium(0)
tetrakis(triphenylphosphine)nickel(0), nickel(Il) chloride, nickel(I) bromide or

bis(triphenylphosphine)nickel(I) chloride. Conveniently, the catalyst is
20. [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(Il). In addition, a free radical
initiator may conveniently be added, for example an azo compound such as
azo(bisisobutyronitrile). Conveniently, the reaction may be carried out in the presence of a
" suitable base such as an alkali or alkaline earth metal carbonate or hydroxide, for example
sodium bicarbonate, sodium carbonate, potassium bicarbonate, potassium carbonate, calcium
25 carbonate, caesium carbonate, sodium hydroxide or potassium hydroxide, or, for example, an
alkali metal alkoxide, for example sodium zerz-butoxide, or, for example, an alkali metal
amide, for example sodium hexamethyldisilazane, or, for example, an alkali metal hydride, for
example sodium hydride.
Conveniently, the process may be carried out in an organic solvent such as 1,4-dioxane
30 in the presence of aqueous alkali metal carbonate. The reaction temperature may be from room
temperature to 100°C, conveniently at about 80°C.
Compounds of formula (IT) may be prepared by the method described in J. Org. Chem.,
1965, 30(4), 1101, or analogously, e.g. as hereinafter described in the Examples.
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sulfonyl derivatives, or analogously, e.g. as hereinafter described in the Examples. A suitable
reactive derivative of a sulfonic acid of formula R’SO,L is, for example, a sulfonyl halide, for
example a sulfonyl chloride fonﬁed by the reaction of the sulfonic acid with an inorganic acid
chloride, for example thionyl chloride or the product of the reaction of the sulfonic acid with a
25 carbodiimide such as dicyclohexylcarbodiimide (DCCI).
Conveniently, the process may be carried out in an organic basic solvent, e.g. pyridine.
The reaction temperature may be from 0°C to 100°C, conveniently about 45°C. -
Process (D) may be carried out using known procedures for reaction of amines with
alkyl chlorides, or analogously, e.g. as hereinafter described in the Examples. The process may
30 be carried out in an organic solvent, e.g. tetrahydrofuran (THF). The reaction temperature may
be from 0°C to 65°C, conveniently about room temperature to 50°C.
Process (E) may be carried out using known procedures for reaction of amines with

acyl chlorides, or analogously, e.g. as hereinafter described in the Examples. Conveniently, the
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20 Process (F) may be carried out using known procedures for the synthesis of
aminothiazoles, or analogously, e.g. as hereinafter described in the Examples. The leaving
group L is conveniently halogen, preferably bromine. Conveniently, the procéss may be
carried out in an organic solvent, e.g. ethanol. The reaction temperature may be from 40°C to
reflux temperature of the solvent, but conveniently about 50°C to 60°C.

25 Thiourea compounds of formula (IX) are either commercially available or may be
prepared by known methods.

Compounds of formula (VHI) wherein the leaving group L is a halogen may be
prepared by reacting a compound of formula (XVI)
Me R

R2 (XVI)



15 hexafl uorophosphate (HATU). Wen process (E) is carried out using known
procedures for reaction of amnes with carboxylic acids in the presence of
a coupl i nyoreaysnt7p e.g. DCCl or HATU, the process nay Ph@/GBenevme268ut i n
an organi c solvent, e.g. dinethylformam de (DVWF) using a reaction
tenperature of from OC to.100C, conveniently at about roomtenperature. 20
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are as herei nbefore defined wt al ogenating agent, e.g. brom ne, or
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A. R nd, R2 h f defi ned,
Bt aCRTERiNG tr Raabhs Pires RO et gt ey SRS e GRS 1069
40( 12) deé&%d 1RCh@1@13PHaQZHJ%’uM 199%%@@)h§m BRddafSgousleses. 'a@%@re&ﬂhﬂef‘e

Exanpl es. Conpolnds of formul a are either connerC|aIIy avai l able or
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or may € pre own met
10 - Alternatively, compounds of formula (XVI) may be prepared by reacting a compound
of formula (XVIII)
1
Me R
R2 (XVIII)

wherein Ring A, R! and R? are as hereinbefore defined with a strong base, e.g. butyllithium,
and reacting the organometallic compound so formed with an acetamide, e. g DMA, or

15 analogously, e.g. as hereinafter described in the Examples. Compounds of formula (XVIII) are
either commercially available or may be prepared by known methods.

Process (G) may be carried out by reacting the 2-aminothiazole of formula (X) with, for
example, phenyl chloroformate using known procedures for the preparation of carbamates, or
analogously, e.g. as hereinafter described in the Examples. The procedﬁre may be carried out

20 in organic solvents, e.g. THF and/or DMF, in the presence of an organic base, e.g. pyridine.
The reaction temperature may be from 0°C to 50°C, conveniently about room temperature.
The resulting carbamate can be reacted with an amine of formula HNR? using known
procedures for the preparation of ureido derivatives, or analogously, e.g. as hereinafter
described in the Examples. The procedure may be carried out in an organic solvent,

25 e.g. dimethylsulfoxide (DMSO). The reaction temperature may be from 0°C to 50°C,
conveniently about room temperature.

A suitable chemical equivalent of phosgene is, for example, a compound of formula

L'-CO-L"
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herei nafter described in the Exanples. Conmpounds of fornula (XVII1) are
either commercially available or may be prepared by known net hods. Process
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defined hereinbefore. For exanple, a suitable l'eaving group L' or L" is,
for exaamplogoudy.trag @ darsinadick dssgribest iplthe xampletil phonyl oxy group, for
exanpl e a chloro, nethoxy, phenoxy,,rethanesul fonyl oxy or

t ol uene- 4- sul f onyl oxygrou For exanple, a suitable chem cal equival ent of
phosgene is a 5 form c acj/d defivative suctbgas phenyl chl or of or mat e.
Alternatively, a suiRabtechenycal_equi vai'®nt of phosgene is a carbonate
derivative such as di succij}’l i , te. The conmpound of fornula (X
may be prepared by hydroly pondi ng 2-all canoam dot hi azol es
(e.g. conmpound XI X, where R25 is Ci- kyRz pref eralpkyxyethyl), or

anal &yously, e.g. as hereinafter described in the Exanples. 0 M R25 Rl H
S A10 R2 (XfRe process may be carried out in a mixture of aqueous hydrochloric acid and an

organic solvent, e.g. ethanol. The reaction temperature may be elevated, conveniently to the
reflux temperature of the mixture. “
Process (H) may be carried out by reacting the 2-aminothiazole of formula (X) using
15 known procedures for the reaction of amines with acyl chlorides, or analogously,.e. g. as
hereinafter described in the Examples. The process may be carried out in an organic basic
solvent, e.g. pyridine. The reaction tefnperature may be from 0°C to 100°C, conveniently
about 45°C. Alternatively, the amine of formula (X)) may be reacted using known procedures
for reaction of amines with a reactive derivative of a carboxylic acid, or analogously, e.g. as
20 ‘hereinafter described in the Examples. The process may be carried out in an organic solvent,
e.g. DMF, in the presence of a coupling agent, for example DCCI or HATU. The reaction
temperature may be from 0°C to 100°C, conveniently about 45°C. The 2-aminothiazole of
formula (X) may be prepared as described above.
Process (I) may be carried out using known procedures for the reductive amination of
25 aldehydes, for example in the presence of a reducing agent, e.g. sodium cyanoborohydride, and
a carboxylic acid, e.g. acetic acid, or analogously, e.g. as hereinafter described in the
Examples. The process may be carried out in an organic solvent, e.g. N-methylpyrrolidin—
2-one (NMP). The reaction temperature may be from 0°C to 100°C, conveniently about room

temperature.
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agents such as lithiumalum nium hydride, and, for exanple, nethylene
chl on$ deerainatier gegsribed sothedivampdasch as net hanol and et hanol for the |ess
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20 tetrakis(triphenylphosphine)nickel(0), nickel(II) chloride, nickel(Il) bromide or

bis(triphenylphosphine)nickel(Il) chloride. Conveniently, the transition meta} catalyst is a
palladium catalyst, for example palladium(Il) acetate. |

Conveniently, a phosphine ligand for the transition metal is present, for example
triphenylphosphine, tributylphosphine or 4,5—bis(diphenylphosphino)-9,9-dimethy1xantheﬁe.

25 More conveniently, the phosphine ligand is tri-fert-butylphosphine.

A suitable base for the reaction is an alkali or alkaline earth metal carbonate or
hydroxide, for example sodium bicarbonate, sodium carbonate, potassium bicarbonate,
potassium carbonate, calcium carbonate, caesium carbonate, sodium hydroxide or potassium
hydroxide. Conveniently, the reaction is carried out in the presence of caesium fluoride.

30 Conveniently, the process may be carried out in an organic solvent such as DMSO and
the reaction temperature may be from about 60°C to 200°C, conveniently at about 130°C to
150°C.



Process (K) may be carried out using known reaction procedures or

anal ogously, e.g. as 15 hereinafter described in the Exanples. A suitable
transi ti omormeecals1z7at al yst for the reaction is, for exanpCe/GeRrocawadegst such
as a palladium O, palladiunm(ll), nickel (0) or nickel(ll) catalyst, for
exanple tetrakis(triphenyl phosphine)palladiun(0), palladiun(ll) chloride,
pal l adiunm(Il) brom de, bis(triphenytphosphine)palladium(ll) chloride,
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out in an organic solvent such as DMSO and ﬁre reaction tenperature may be
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when re

be car rl?l ﬁ%ﬂlﬁif’ﬂgn%ﬁgﬁgiflrso ﬁ%gggﬁl\g?aroémﬁ:ohg%feaﬁ &Ry e%ﬁ’r%? (5‘?’\%' Wi th

a heterm&habgﬁtlsq\}ecwmwh@mﬁfénm aBol-128<C.her ei naf t er described in the
Exanpl es. Conveniently, the reacti on is catal ysed using a netal salt such

as a copper Rropesh&N) vhey be cgyried opt wuieg kmmmpcedﬁmtfhemacmmwfemuéhnmmdet he
reacti Ovr&}ltlrlrg%e%%roarﬁ 11 ed o? ;lilltlalogous y, e. Qr aessherelnaf%r described in the Examples.
| 20 Conveniently, the reaction is catalysed using a metal salt such as a copper (I) halide
(e.g. cuprous iodide). The process may be carried out in an organic solvent, e.g. DMA, DME
or DMF.. The reaction temperature may be from 100°C to 250°C, conveniently about 150°C to
200°C.
The compounds of formula (I) in free or salt form can be isolated from reaction
25 mixtures and purified in conventional manner.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxy, carboxyl or amino groups in the starting
reagents or intermediate compounds may need to be protected by protecting groups. Thus, the
preparation of the compounds of formula (I) may involve at a certain stage the removal of one

30 or more protecting groups. For example, where necessary, functional groups on compounds of

formulae (II) to (XII) may be protected by one or more protecting groups.



a suitable phosphine Iigand (e.g.

4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene) and a 15 suitable

transi ti onormeecals1vat al yst (e.g. tris(di benzylideneacet oreraigaédmaicarm(0)).
The process may be carried out in an organic solvent, e.g. DVSO or DWF.
The reaction tenperature may be from about 50C to 150C, conveniently about
120C. Process (N) may be carried o using known procedures for reaction of
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met hod as described i'n the literature or known to the skilled chenist as
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20 branched chain Cy.j, alkyl groups. (for example isopropyl, and zerz-butyl);
lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl,
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower
alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and

25 1-ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl,
2-nitrobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for
example trimethylsilyl and rerz-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups (for
example trimethylsilylethyl); and C,.¢ alkenyl groups (for example allyl). Methods particularly
appropriate for the removal of carboxyl protecting groups include for example acid-, base-,

30 metal- or enzymically-catalysed cleavage.

Examples of hydroxy protecting groups include lower alkyl groups (for example

tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example

acetyl); lower alkoxycarbonyl groups (for example zerz-butoxycarbonyl); lower



15 these are simlarly not exhaustive. The use of protecting groups and
net hods of deprotection not specifically nentioned are, of course, within
t he scopewofoednsii7nventi on. A car boxy protecting group mray/dBoede468si due
of an ester-formng aliphatic or arylaliphatic alcohol or of an
ester-fonning silanol (the said alcohol or silanol preferably containing
1-20 carbon atons). Exanples of carffoxy protecting groups include straight
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are novel compounds

Biological Assays

The following assays can be used to measure the effects of the compounds of the
present invention as PI3 kinase inhibitors, as mTOR PI kinase-related kinase inhibitors, as
25 inhibitors in vitro of the activation of PI3 kinase signalling pathways, as inhibitors in vitro of
the proliferation of MDA-MB-468 human breast adenocarcinoma cells, and as inhibitors
in vivo of the grovs}th in nude mice of xenografts of MDA-MB-468 carcinoma tissue.
(@)  InVitro PI3K Enzyme Assay '
The assay used AlphaScreen technology (Gray et al., Analytical Biochemistry, 2003,

30 313:234-245) to determine the ability of test compounds to inhibit phosphorylation by
recombinant Type I PI3K enzymes of the lipid PI(4,5)P2.
DNA fragments encoding human PI3K catalytic and regulatory subunits were isolated
from cDNA libraries using standard molecular biology and PCR cloning techniques. The



exanpl e, acid-, base-, netal- or enzym cally-catal ysed hydrolysis for
groups such as 15 2-nitrobenzyl oxycarbonyl, hydrogenati on for groups such
as benzylwendogusoz7ol ytically for groups such as 2-nitrebemcBeh@aopemsbonyl .
The conpounds of fornmula (1) above may be converted to a pharnaceutically
acceptable salt thereof as defined hereinbefore. Many of the internediates
defined herein are novel and these &e provided as a further 20 feature of
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bacul ovirus expression vectors. In particular, full length DNA of each of
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Fast bacl containing a 6-Hi's epitope tag. A truncated formof Type |Ib human
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purific

2003, 313: 234-245). The GST-tagged Grpl PH domain was expressed and purified ﬁsing
standard techniques.

20 " Test compounds were prepared as 10 mM stock solutions in DMSO and diluted into
water as required to give a range of final assay concentrations. Aliquots (2 ) of each
compound dilution were placed into a well of a Greiner 384-well low volume (LV) white '
poiystyrene plate (Greiner Bio-one, Brunel Way, Stonehouse, Gloucestershire, UK Catalogue
No. 784075). A mixture of each selected recombinant purified PI3K enzyme (15 ng),

25 DiC8-PI(4,5)P2 substrate (40 uM; Cell Signals Inc., Kinnear Road, Columbus, USA,
Catalogue No. 901), adénosine triphosphate (ATP; 4 M) and a buffer solution [comprising
Tris-HC1 pH7.6 buffer (40 mM, 10 ul), 3-[(3-cholamidopropyl)dimethylammonio]-
1-propanesulphonate (CHAPS; 0.04%), dithiothreitol (DTT; 2 mM) and magnesium chloride
(10 mM)] was agitated at room temperature for 20 minutes.

30 Control wells that produced a minimum signal corresponding to maximum enzyme

| activity were created by using 5% DMSO instéad of test compound. Control wells that

produced a maximum signal corresponding to fully inhibited enzyme were created by adding



DNA corresponding to am no acids 263 to 380 of human general receptor for
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biotinylated PI(3,4,5)P3 results in a reduced signal. In the presence of a PI3K enzyme

20 inhibitor, signal strength is recovered.

PI3K enzyme inhibition for a given test compound was expressed as an ICso value.

Thereby, the inhibitory properties of compounds of formula (I) against PI3K enzymes,
such as the Class Ia PI3K enzymes (e.g. PI3Kalpha, PI3Kbeta and PI3Kdelta) and the Class Ib
PI3K enzyme (PI3Kgémma) may be demonstrated.

25 In addition, the inhibitory properties of compounds of formula (I) against PI3K
enzymes, such as the Class Ia PI3K enzymes (e.g. PI3Kalpha, PI3Kbeta and PI3Kdelta) and the
Class Ib PI3K eﬁzyme (PI3K gamma) may be demonstrated using the modified test procedures
set out in the experimental section hereinafter.

(b)  InVitro mTOR PI kinase-related Kinase Assay
30 The assay used AlphaScreen technology (Gray et al., Analytical Biochemistry, 2003,

313: 234-245) to determine the ability of test compounds to inhibit phosphorylation by

recombinant mTOR.
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sol uti oy Ay VRSAR [ BhptisRg TrRUIPCI pH7.4 buffer (50 mM), EGTA (0.1 mM), bovine
serum albumin (0.5 mg/ml), DTT (1.25 mM) and manganese chloride (10 mM)] was agitated

20 at room temperature for 90 minutes.

Control wells that produced a maximum signal corresponding to maximum enzyme
activity were created by using 5% DMSO instead of test compound. Control wells that
produced a minimum signal corresponding to fully inhibited enzyme were created by adding
EDTA (83 mM) instead of test compound. These assay solutions were incubated for 2 hours at

25 room temperature. |

Each reaction was stopped by the addition of 10 pl of a mixture of EDTA (50 mM),
bovine serum albumin (BSA; 0.5 mg/ml) and Tris-HCI pH7.4 buffer ‘(50 mM) containing
p70 S6 Kinase (T389) 1A5 Monoclonal Antibody (Cell Signalling Technology, Catalogue
No. 9206B) and AlphaScreen Streptavidin donor and Protein A acceptor beads (200 ng; Perkin

30 Elmer, Catalogue No. 6760002B and 6760137R respectively) were added and the assay plates
were left for about 20 hours at room temperature in the dark. The resultant signals arising from

laser light excitation at 680 nm were read using a Packard Envision instrument.
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20 standard tissue culture methods and resuspended in media to give 1.7x10° cells per ml.

. Aliquots (90 pl) were seeded into each of the inner 60 wells of a black Packard 96 well plate
(PerkinElmer, Boston, MA, USA; Catalogue No. 6005182) to give a density of ~15000 cells
per well. Aliquots (90 ul) of culture media were placed in the outer wells to prevent edge
effects. The cells were incubated overnight at 37°C with 5% CO, to allow them to adhere.

25 On day 2, the cells were treated with test compounds and incubated for 2 hours at 37°C
with 5% CO,. Test compounds were prepared as 10 mM stock solutions in DMSO and serially
diluted as required with growth media to give a range of concentrations that Were 10-fold the
required final test concentrations. Aliquots (10 pl) of each compound dilution were placed in a
well (in triplicate) to give the final required concentrations. As a minimum reponse conirol,

30 each plate contained wells having a final concentration of 100 pM LY294002 (Calbiochem,
Beeston, UK, Catalogue No. 440202). As a maximum response control, wells contained

1% DMSO instead of test compound. Following incubation, the contents of the plates were
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and the cells " were 1 ncu for 1 hour at roomtenperature with rabbit
anti 0.05% Tween-20. An aliquot of PBS (50 pul) was added to each well and the plates were sealed

20 with black plate sealers and the fluorescence signal was detected and analysed.
Fluorescence dose response data obtained with each compound were analysed and the
degree of inhibition of Serine 473 in Akt was expressed as an ICso value.

(d  InVitro MDA-MB-468 human breast adenocarcinoma Proliferation Assay

This aséay determines the ability of test compounds to inhibit cell proliferation as
25 assessed using Cellomics Arrayscan technology. A MDA-MB-468 human breast
adenocarcinoma cell line (LGC Promochem, Catalogue No. HTB-132) was routinely‘
maintained as described in Biological Assay (b) hereinbefore.
For the proliferation assay, the cells were detached from the culture flask using
Accutase and seeded into the inner 60 wells of a black Packard 96 well plate at a density of
30 8000 cells per well in 100 ul of complete growth media. The outer wells contained 100 ul of
sterile PBS. The cells were incubated overnight at 37°C with 5% CO to allow them to adhere.
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20 containing a 1:1000 dilution of Alexa fluor 488—labelled goat anti-mouse IgG. For

visualisation of the cell nucleus, a 1:1000 dilution of Hoechst stain (Molecular Probes,
Catalogue No. H3570) was added. Each plate was washed in turn with PBS. Subsequently,
PBS (100 pl) was added to each well and the plates were analysed using a Cellomics array scan
to assess total cell number and number of BrdU positive cells.

25 Fluorescence dose response data obtaine(i with each compound were analysed and the
degree of inhibition of MDA-MB-468 cell growth was expressed as an ICs value.
(e) In Vivo MDA-MB-468 Xenograft Growth Assay

This test measures the ability of compounds to inhibit the growth of MDA-MB-468

human breast adenocarcinoma cells grown as a tumour in athymic nude mice (Alderley Park
30 nu/nu strain). A total of about 5 x 10® MDA-MB-468 cells in matrigel (Beckton Dickinson
Catalogue No. 40234) are injected subcutaneously into the left flank of each test mouse and the

resultant tumours are allowed to grow for about 14 days. Tumour size is measured
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the above teBiss(d)a) tIs¢ edrsus Skeime 473 )jn Akt D50e vangsufor pdatngde, 0T9(e- 1bpMuman

P13K in the range, for _exanpl.e, 0.001 - 5 1C50 0.001 - 0.5 pM-for
many compounds) and |c%§503)g¢) us! M fopmagy sampg n P13K in the range, for

P o, B0 PSSR oS o i omouncs) | Tt (1}
Test (e):- activity in the range, for example, 1-200 mg/kg/day.
For example :- |
20 (i) the thiazole compound disclosed within Example 13 possesses activity in Test (a) with
an ICso versus p110a PI3K of appfoximately 0.01 pM, in Test (b) with an ICsq versus
mTOR PI kinase-related kinase of approximately 0.01 pM, and in Test (c) with an ICso versus
Serine 473 in Akt of approximately 0.02 nM;
(ii)  the thiazole compound disclosed within Example 28 possesses activity in Test (a) with
25 an ICsq versus p110a PI3K of approximately 0.01 pM, in Test (b) with an ICsq versus
mTOR PI kinase-related kinase of approximately 0.02 pM, and in Test (c) with an ICsq versus
Serine 473 in Akt of approximately 0.3 pM;
(iii)  the thiazole compound disclosed as Compound No. 4 within Example 73 possesses
activity in Test (a) with an ICsq versus p110a PI3K of approximately 0.03 pM, in Test (b) with
30 an ICsq versus mTOR PI kinase-related kinase of approximately 0.7 pM, and in Test (c) with
an ICsg versus Serine 473 in Akt of approximately 0.2 pM; and

(iv)  the thiazole compound disclosed as Compound No. 3 within Example 79 possesses

activity in Test (a) with an ICsq versus p110a PI3K of approximately 0.2 pM, in Test (b) with



0.001 - 5 pM(IC50 0.001 - 0.5 pMfor many conpounds); 15 Test (c):- 1C50
versus Serine.473 in Akt in the range, for exanple, 0.001 - 10 pM (I1GC50

0. 001 - IwpNkbdensizrany conpounds); Test (d):- 1C50 in theCTaReos/ foexes
exanple, 0.01 - 20 pM Test (e):- activity in the range, for exanple, 1-200
ng/ kg/ day. For exanple : 20 (i) the thiazole conmpound disclosed within
Exanpl e 13 possesses activity in Ft- (a) with an I C50 versus pll0a P13K

i nase Rt ar ey rhEas Popnascrel S bats Msrae e R 1 B TRl Tt
| G50 vaEsrauSSLine4tyh AR dbpRkiaRBk®d (Bl y 0.02 pM (i) the thiazol e

conpound di scl osed within Exanpl e 28 possesses activity in Test (&a) W t h
25 an | C50 N safewatittozicPibgicabéffegtyareo ripeated whep, aoconggungl of fassmla @) Rt h an

| C50 TOR Pl Ki - t Ki f. imately 0O di
o eI bR et AR RGP Bl B PRl "
(iii)s ter?geEGiaﬁﬂéa!}%r&ﬂM.Und di scl osed as Conpound No. 4 within Exanple 73

possesses activity in Test (a) with an I C50 versus pllCa P13K of
appr oxi mat elThe@ofpopid of forfiekt(l) b) a pharmac@Qically accapablesslytheraef.apaype

ver eus 1SEH phes 278 DR AL Eer R o st i op ot g fel b di,
conpoung "&P&Q%&ﬂﬂa&d@maﬂm d)l,gcl,r a g\g&rgﬁ%&ﬁ@i@fﬂ%ﬁod@e ROSHERSESs indct i Vity

in Test (a) wth an I C50 versus of "approximately 0.2 pM in
Test ( kssonidtion Wixl200lG 0:iB4QTi0alBCIcGRA00 Bdp0aR6diluent dr cawi¢rC50 ver sus mror Pl

Thage TS sd K aa ol oo Ly 2 B g0 Teol (il an 1o
t oxil COL&Q&L&Qlalsﬁé@&éﬁﬁfgﬁ%m%aﬂ@%ﬁﬁgﬁﬁgg RfoPthelREMMated(dnli thOr a

phar maceuti ca acce bl e salt thereof, a ined hereinbefore is
admi ni gtaeticadhradutt badiosdgetion. Dapgesngief thaatbdearf efimafisteationTthe conpound of

formula (1), or phar naceut j cal.l y .accept.abl e t eof , be, , used on
s ourPrBbAcsRtea] GERBPANY MULDRGRIY COBPEF FITHE P O PP HERkut | cal
conposi t ] | ' t H®eeytpgal |y
accept arg{ug rbé%f}el{abm@g c()) fqﬁogﬂ?ﬁaﬁé{;&grgg@i ‘g‘??% E@A’I %ﬂr?}%plgﬁeé%ﬁg?g utical F y%
accept aiek ecrat djyweaght, andi dver niore pre¢aably érom Q.0 tFH6%aren vent byfweght] efeactivgr edi ent
that is conbined with one or npre. exci 'en%s to pr.oduce a si ngPI e dosage
f or m wi pgrefictle 84 ReicPytagesty wg@%ﬁm&}aﬁ fP {9 RBEOS PR At S ERES fre
parti el ahih O ﬁ‘%ﬁfde@%?d?élsatdﬁﬁﬁi'sﬁﬁion%ﬁﬁﬁﬂﬂh@@iﬂ’@eﬂe@ly%ﬁ%iﬂffor example,
adm ni s raltllon, e ~

from 1 mg to 1 g of active agent (more suitably from 1 to 250 mg, for example from 1 to

100 mg) compounded with an appropriate and convenient amount of excipients.

20 The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients that are well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring, sweetening, flavouring
and/or preservative agents.

The invention further provides a process for the preparation of a pharmaceutical

25 composition of the invention which comprises mixing a compound of formula (I), ora
pharmaceutically acceptable salt thereof, as hereinbefore defined, with a pharmaceutically
acceptable adjuvant, diluent or carrier. .

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or ‘
airways or to the skin) in the form of solutions, suspensions, polyfluoroalkane aerosols and dry

30 powder formulations, or systemically, e.g. by oral administration in the form of tablets,
capsules, syrups, powders or granules, or by parenteral administration in the form of solutions

or suspensions (for-example as a sterile aqueous or oily solution for intravenous, subcutaneous,



pharmaceutical conposition will preferably conprise fromO0.05 to 99% per
cent by weight, nore preferably fromO0.05 to 80% per cent by weight, still
nor e prefwoabdepsizzom 0.1 to 70% 15 per cent by wei ght, @oW/GB2e0s/00m268
preferably fromO0.1 to 50% per cent by weight, of active ingredient, all
per cent ages by wei ght being based on total conposition. For exanple, a
formul ati on intended for oral adm-n7531rat| on to humans will generally
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appr oprgdugpésitafies. CRaRedblthe cafipdiihd 6f theXbleRtiemnisdndRisithal GaIposi ti ons of the
invention may be obtained by conventional procedures using conventional
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corrp05|t|ons ed f r oral for exa o) of.._nore
o bor iR aled et A ot M pdiiRinat e it Bt piirudt e m tfuflin
i nvens l;%uédﬁrt helbidy bﬁ&dpﬂ@t%dﬁm@&ﬂﬂeﬁﬁnﬁéér@lj]@ Rz RR&, ahdhodd tRE Css Ta PI3K
phar maceuti ca 25  conposi tion of the invention which conprises mxing a

conpounshzpies @rgriﬁl’[iﬁé(hbl)a,, P&Kla:ta gﬁhl?lﬁﬁdella)la@é ﬁhwcb@%@pﬁléﬁl enzgaft thereof, as
h b def | | t ab di | t
o car rELK EntiEa bt afTRoRRs Sl Heanteny BEoRann it Eh i Rl cal |y
(e. 9. ti@nihs ni'[‘@]?g Pﬁ&gﬁ&[dyhﬁbilmm) anaﬁélrerlah@d Rikhdtk. 'Tﬁe Eﬂlﬁbﬁ&? Rrdpertieglogt i ons,

suspenS|ons pol ytl uoroal’l cane aerosols and dry ormul ati ons, or
syst em @mpqapdaaofgfonbwla@amaydwﬂemmtratd osing thettest ptcmechlm s¢tait bersinbefaps ul es,

, | nt | i t th f f
so1 ubt ol Mae SRRt R benttinBPetrsSiopdihrdoSyld b S ardin T °
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-75 intraperitoneal or intranmuscul ar dosing) or by rectal adm nistration in
t he foraniméls venigipus exaeiteted droeheddiyl oxceshive oodpuwegwated prodectionefiiIs dmass

adm ni stered orgll onpounds .of the present invention are
advant aJE8Lss # Hé?omlwgggé?ﬁ kSFSacol ogi cal activity. In particul ar,
the conpoundg a%rtﬁé}%sgéc?stﬁ@ rebdhf EifehQFh ﬁR@iﬂe@ta?hlﬁi’(ﬂe o§fo?§1'iﬂa' @Lbag, inhibit)

phosphati dyl 1 nositol Kinase (PI3K) enzymes, such as the dass la P13K
enzy mesphaemgeenitBiaicpiraabl Psdkihetear, an HerelBkibet defjnedrior tseen Gleagry. IIhwiIBK

enzyme (Pl 3K na) In add t he conpounds, of th re nt| on
modul at %’P(?C#P ifg #% alfhg contex T e pre Sﬂ%@?@%&ﬁﬁ&w Ergﬂfra TRy |aﬂeﬂ1<§1 .

ki nase- g RS ERere € s%ém[@]cbmhfewo&rtea%édn%érwfmeq%&owq%e%df Adml a
() nay em)nstrate u5| n test procedures “set out hereinbefore 10

and i n ‘ttheageopeslytshddd bs eotstmed adwedinglyngl y, the corrpounds of forrmula (I)

maybe used in the treatnment (therapeutic or prophyl )
condi ti ons/ disempeend of the, ysntion Oﬁéﬁﬁﬁi}“f?ﬁﬁmcéﬁl’ ﬁ&eét ﬁﬂ%FF%Ofemrlﬁﬁ@ ed
or caysgdndyefXeHSS.ve or dysregul ated production of P13 ki nase

(1) respiratory tract diseases: for example obstructive diseases of the airways including:
asthma and bronchial, allergic, non-allergic, intrinsic, extrinsic, exercise-induced, drug-induced
(inctuding aspirin and NSAID-induced) and dust-induced asthma, both intermittent and
persistent and of all severities, and other causes of airway hyper-responsiveness; chronic

25 obstructive pulmonary disease (COPD); bronchitis, including infectious and eosinophilic
bronchitis; emphysema; bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related
diseases; eosinophilia, hypersensitivity pneumonitis; lung fibrosis, including cryptogenic
fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic
therapy and chronic infection, including tuberculosis and aspergillosis and other fungal

30 infections; complications of lung transplantation; vasculitic and thrombotic disorders of the
lung vasculature, and pulmonary hypertensiori; antitussive activity including treatment of
chronic cough associated with inflammatory and secretory conditions of the airways, and

iatrogenic cough; acute and chronic rhinitis including rhinitis medicamentosa, and vasomotor



enzynmes and/or nTOR Pl ki nase-related kinases. In a further aspect, the
present invention provides a thiazole of formula (1), or a 15

phar macewocaddosizmecept abl e salt thereof, as herei nbef oreTaE 200560045681 use
in therapy. It will be appreciated that, in the context of the present
specification, the term"therapy" al so includes "prophylaxis" unless there
are specific indications to the coﬁE%ary. The terns "therapeutic"' and

"t herapgut,ical l yv". shaul st d accor-di ngl.y f

 nven; o P EteBoRR RRSL BHEES RTRASL AR p SYRY Pt o
i n t he Jolpatisbatutedfital idfédtiohesqudiat Bieyconiraéh csls@dsefctiboduenaspiatory
obstructive diseases of the airways including: asthma and bronchial,

al | er gisgncytishvisis, sflyenza, ferprgvisis €inchiding $HARE) anshadespyaisi nduced, -

drug-i nduce incl udi ng aspirin and \.D- i nduced d dust~i nduced

asth ma?”got ﬂ»op% ?’%‘?Jﬁ”? tdrtg%?seﬁ'n%r e}éaé?@le Sﬁﬁﬁﬁ%ﬁ?&m&f&%‘% Wﬁg &y glrciﬁ%dln& , and ot her
causes RfcodtiiBYostRRArokBSRARN BHMRRESES sceiR © &8 c@ﬁgélﬁtupmib\dﬁglﬂp@iagonar y

di sease (COPD); bronchitis, including infectious and eosinophilic
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farmer's lung and r.el ate diseases: .eosi.nophilia, h r.sensitiyit
bneunorhierts Srdfite b AsE o REP e SRy BE Bt BBRIER TR0l i s,

I di opatingitis HeastSE afthdis sIaHIRrasiatdd HoRghshrepARY; iseiid AthrARtahd BERP! astic

t herapy and chronic infection, including tuberculosis and aspergillosis and
ot her fiofegtion-Bhated imiripathies;and dopt disatderrmuch bs fubergutosisningludingalatishéisease
vascul i ti.¢ and, t hronbotic disorder.s of the |ung vasculat.ure, and_ pul nonary
hypekt é‘l‘?éii(ijé’ﬁf’&a?ﬁ‘w TqEet %Cé‘tea%l’t‘f?;’ir?%}c FW@T%H?%&@%@QV@ ﬁrlld%#mg HFGRU cough

associ %ﬁ:@uﬂ&“g&fbﬁhﬂéﬂhﬁt@@b&‘iﬂo@&@e@@,%ﬁ?c@[cmrﬁ epdité fensd Rhdéd@umal ways, and
i atrogeni ¢ cough; acute and chronic rhinitis including rhinitis

medi camgnoaslanilamohatiasdebrets A@a2@Q8inYEY 200 seeoTdaERS pRBrigaegome; pgstemic
rhinitis; perennial and seasonal al.lergic rhinitis including.rhjinitis
nervos éckﬁ’ﬁ‘g? ‘?@33?5“’:&‘?%%‘&“&&3’9@3%? E“,p_%%@ftﬂéen?ﬁt?sé}ls’ rfnﬁ‘fag & ?]?Ibegtl}’%{éffsﬂa ing the
comon gal.h AddndiRERATARD c&Hﬁcﬁa@e Q8P fsB4se! MflaSigotly ndlop¥ihiddSnclidihguenza,

coronavirus (I ncluding SARS) and adenovirus; (ii) bone and joint diseases:

f or exalephatoarybbitis thdipslyayeois; pobunalgin thommdtice] judémly asthritis including
osteoarthritis/qgsteoarthrosis, hoth primary.and secondary. e.q.
congenﬂ@&?mﬁﬁﬁnﬁﬁgﬂpggy&WmﬂggﬁﬁggépkgﬁwoFﬁﬂﬁ%&”&ﬁ@ﬁﬂgPﬁp¥@%%§WB&P8Wfback
and necf NaLinad YeYIahQ i sPiddic! colrpligitthns! vdsbuiftided iR ARSI ginfy RNaGREitY e
spondyl oart hropat hi es | nclsudl ng ankyl osing spondylitis, pSoriatic

ar t hri tTakayasactrievitis,aChung-Striasssamodrondi pélgarterttisaioddsas paerdsooplermapyarteyitis.sept i ¢

arthritis and _other infectjon-related arthopathi es and bone _ di sorders such
as t ubedypgilisides ﬁ‘?é‘P%%IF‘ﬁ&l ok mf%ﬁt@aa@@e&%g%mw&ﬁ@mSC%%%?@W@: and. ut e

and ghropi Stod) GdeR QUHE Parsif BPNidditSrranitah Y8leRQHEAL- S ARWndrofR] HidIm
pyro%ﬂd%%ﬁg?%ﬁ%é%ggv#?g%ﬁﬁggease, andncalciuﬁfapatite relg?eg t endon
bur sal Tamgilial Hibernian Fever, Kikuchi disease; drug-induced arthalgias, tendonititides, and

myopathies;
(iii)  skin diseases: for example psoriasis, atopic dermatitis, contact dermatitis or other
eczematous dermatoses, and delayed-type hypersensitivity reactions; phyto- and
25 photodermatitis; seborrhoeic dermatitis, dermatitis herpetiformis, lichen planus, lichen
sclerosus and atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus erythematosus,
pemphigus, pemphigoid, epidermolysis bullosa, urticaria, angioedema, vasculitides, toxic
erythemas, cutaneous eosinophilias, alopecia areata, male-pattern baldness, Sweet’s syndrome,
Weber-Christian syndrome, erythema multiforme; cellulitis, both infective and non-infective;
30 panniculitis; cutaneous lymphomas, non-melanoma skin cancer and other dysplastic lesions;
and drug-induced disorders including fixed drug eruptions;
(iv)  diseases of the eyes: for example blepharitis; conjunctivitis, including perennial and

vernal allergic conjunctivitis; iritis; anterior and posterior uveitis; choroiditis; autoimmune;



synovi al inflanmation; Behcet's disease; primary and secondary Sjogren's
syndrone; systemc sclerosis and [imted scleroderma; system c | upus

er yt hematweus(6/osi2ved connective tissue disease, and unacffGaetioatesd
connective tissue disease; inflanmatory myopathi es including 15
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affectL@gwkﬁe retina; ophthalmtis including synpathetic ophthalmtis;
sarcoi dosis;  and infections including viral , fungal, and bacterial; (v)
di seasewiinf ztlh:gr@asj actibmt fes eXamaﬂe acnm: and ¢hoeniexgjepion fgllogsigs fos exghplgi vi ti s,

eri odont . oe refl e hilic
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di se or exarrpenep itIs i ing interstitial and
and chronic pain (acute, intermittent or persistent, whether of central or peripheral origin)

including visceral pain, headache, migraine, trigeminal neuralgia, atypical facial pain, joint and
bone pain, pain arising from cancer and tumour invaéion, neuropathic pain syndromes
‘including diabetic, post-herpetic, and HIV-associated neuropathies; neurosarcoidosis; and

25 central and peripheral nervous system complications of malignant, infectious or autoimmune
processes;
(%) other auto-immune and allergic disorders: for example Hashimoto’s thyroiditis, Graves’
disease, Addison’s disease, diabetes mellitus, idiopathic thrombocytopaenic purpura,
eosinophilic fasciitis, hyper-IgE syndrome and antiphospholipid syndrome; ‘

30 (xi) other disorders with an inflammatory or immunological component: for example
acquired immune deficiency syndrome (AIDS), leprosy, Sezary syndrome and paraneoplastic

syndromes;
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vascul i ti des; isorders of the 5 proximal and peripheral veins
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conplications af varicose veipns, heart failure ocajdial contractility
i sor deptatcsurall RshaRTe Sph{etsekin b s A yeRaCAGh OTa6F Bie,

thr Onboﬁ[%bﬂliﬂgsam’ﬁkdeﬂz?ﬁ'EQﬁHbﬁoryr EREI W AN CRIUEPI3RREAZ N bi d COLSRARBR Of
met abol1sm for exanple di abetés and obesity. 10 In ancther aspect, the

i nvent i enzypeonhibiésryzfivet) hodlond ntTi@dkinase mhibitosasiEecd (suclagla niTEIR PI kinase-

related kinase inhibitory effect).

20 In a further aspect, the invention provides the use of a compound as defined by
formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament
for treatment of respiratory diseases, allergies, osteoarthritis, rheumatic disorders, Crohn’s
disease, psoriasis, ulcerative colitis, cancer, heart failure, septic shock, atherosclerosis,
diabetes, obesity, restenosis, and allograft rejection resulting from transplants.

25 The invention also provides a method of treating an obstructive airways disease
(e.g. asthma or COPD) which comprises administering to a patient a therapeutically effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as
hereinbefore defined.

The compounds of the present invention may be used as pharmaceuticals for use in the

30 treatment of inflammatory disorders such as rheumatoid arthritis, osteoarthritis, asthma and
chronic obstructive pulmonary disease (COPD). Accordingly, the present invention provides
the use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, in the

manufacture of a medicament for use in the treatment of an inflammatory disorder.
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- 20 the compounds of the present invention are expected to be useful in the prevention or treatment

of those tumours which are mediated alone or in part by inhibition of a PI3K enzyme (such as
the Class Ia PI3K enzymes and the Class Ib PI3K enzyme), i.e. the cofnpounds may be used to
produce a PI3K enzyme inhibitory effect in a patient in need of such treatment.
Further, the compounds of the present invention are expected to be useful in the
25 prevention or treatment of those tumours which are sensitive to inhibition of a mTOR kinase
(such as a mTOR PI kinase-related kinase) that are involved in the signal transduction steps
which lead to the proliferation and survival of tumour cells and the migratory ability and
invasiveness of metastasising tumour cells. Further, the compounds of the present invention
are expected to be useful in the prevention or treatment of those tumours which are mediated
30 alone or in part by inhibition of a mTOR kinase (such as a mTOR PI kinase-related kinase),
i.e. the compounds may be used to produce a mTOR kinase inhibitory effect in a patient in

need of such treatment.



10 in particular as inhibitors of the proliferation, survival, notility,

di ssem nation and invasiveness of manmalian cancer cells leading to

i nhi bi ti omoabodtasmyar growt h and survival and to inhibi ProGBRXhOI@IRSt at i C
tumour growth. Particularly, the conpounds of the present invention are of
value as anti-proliferative and anti-invasive agents in the contai nment
and/or treatment of solid tunmour d8&ease. 15 Particul arly, the conpounds
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smal | cell |ung cancer, non-snml|_cel] lung cancer and bronchi oal veol ar
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and necgﬁeregtdney, liver, gastrointestinal tissue, oesophagus, ovary,
pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of

| eukaem as [Ticprashnh thvastidrealseypiokitiet b compokaref farmilAL) oreaghachacentically

nyel ogenous | eukaenmi a (CM.)]., multiple nmyel oma and. | ynphomas. Accordingly,
the pr e%,ce?ntablﬁ@@htheﬁﬁfa&%%ed@éhweéﬁm% aaﬁntﬁ-@Fﬁ%Frégg??&e%ﬂn gpatientin

phar %C&%Hio?%c! &&&ggﬁt able salt thereof, for.use in the treatnent of cell
proliferative disorders ‘

The present invention also provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, to provide an anti-proliferative effect in a patient in
need of such treatment.

The present invention also provides the use of a compound of formula (I), or a

25 pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
production of an anti-proliferative effect in a patient in need of such treatment.

The present invention also provides a method for producing an anti—proliferétive effect
in a patient in need of such treatment which comprises administering to said patient an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

30 The present invention also provides a compound of formula (I), or a pharmaceutically
acceptable salt thereof, for use as an anti-invasive agent in the containment and/or treatment of

solid tumour disease in a patient in need of such treatment.



10 in a patient in need of such treatnent. The present invention also
provi des the use of a conmpound of fornmula (1), or a pharmaceutically
accept ablwozaddosiiter eof , in the manufacture of a nedi camemtGH2005/008%8i n t he
treatment of cell proliferative disorders in a patient in need of such
treatnment. The present invention also provides a nethod for the treatnent
of cell proliferative 15 disorders8Ir a patient in need of such treatment
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sensitive to inhibition of a PI3K enzyme (such as the Class Ia enzymes and/or the Class Ib
PI3K enzyme).and/ or amTOR kinase (such as a mTOR PI kinase-related kinase) that are
20 involved in the signal transduction steps which lead to the proliferation, survival, invasiveness

and migratory ability of tumour cells.

The present invention also provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the
prevention or treatment of those tumours which are sensitive to inhibition of a PI3K enzyme

25 (such as the Class Ia enzymes and/or the Class Ib PI3K enzyme) and/or a mTOR kinase (such
as a mTOR PI kinase-related kinase) that are involved in the signal transduction steps which
lead to the proliferation, survival, invasiveness and migratory ability of tumour cells.

The present invention also provides a method for the prevention or treatment pf those
tumours which are sensitive to inhibition of a PI3K enzyme (such as the Class Ia enzymes

30 and/or the Class Ib PI3K enzyme) and/or a mTOR kinase (such as a mTOR PI kinase-related
kinase) that are involved in the signal transduction steps which lead to the proliferation,

survival, invasiveness and migratory ability of tumour cells which comprises administering to a



1o pharmaceutically acceptable salt thereof, in the manufacture of a

medi canent for use in the prevention or treatnment of solid tunour disease.
The presew0D 2000u8mt70on al so provi des a nmethod for the pr@CemB2005/004268
treatment of solid tunour disease in "a patient in need of such treatnent
whi ch conprises adm nistering to said patient an effective anount of a
conpound of formula (1), or a phar®ceutically acceptable salt 15 thereof.
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met hod for the prevention or treatnment of .tunmours ich.are

sensl® iipkibiteryiefsetsngd{og g FOR kasg (%‘Hg??r% n}t‘ﬂ]glﬁ gglaf‘?féelf%?‘ég@asfeg 1@H§%s 30
and/ or etff%?t Class I b P13K enzyne) and/or a niTOR ki nase (such as a miOR PI

ki nase-telated kinase) that are involved in the signal transduction steps
whi ch | ead tThetpiesept iabertimatisooprovidsua miethad, foi proasiingmBBK empmei(gichtasitlye
ability of turour cells which caonprises adm.njsterjng to a 06/ 051270
PCT/ GBZ0e%/1a0uzews and/or fis Glark Ibd%%éﬁf@é’fl‘%\}%mg%‘mﬁf%eﬁ%“é’? ‘E&f\ﬁfﬁ 5 or mul a
(1), or anPRarIRERWGAUsL Yo13ta KRl liﬁﬂ.iﬁf%ry efﬁet}@\ﬁfﬁi@fl coﬁ?ﬁ%s%ﬁﬁ%&teﬁﬁg khe
present™invention al'so provides a conpound of fornmula (1), or a

phar macgiekiieedrhyundof & pdapbendsell forrhiie (B0dr,a gharmaseticailymcosptatilnspliathBt8k

enzynme (such as the 5 Cass la enzynmes and/ or the s I b P13K enzyne)
i nhi bi tory effeaseseahiarention alsromoridaba 60n1?%@wféw?ﬁ%§a@fﬁlphﬁm%c§ﬁﬂ? at ed

s 5 1RSSR kst o, e B sputdauaae of o
t he manifdaetilkedmel, laverpgist aiesstindl aissuss gesophagns cosiat, pgnacR] SHin,aestgse (such
as the t%ljyraoisds, ul:e?us? Qezr)\/,g(E gndavqlcli\//ac,) E:mctl 2? lelcljkaaesfrxsiasl (li)ncl?l}c%hll(g rILZLyarrrl%)CML),‘ multiple

20 myeloma and lymphomas. V

The present invention also provides the use of a compound of the formula (1), or a
pharmaceutically-acceptable salt thereof, in the manufacture of 2 medicament for use in the
treatment of cancer of the bile duct, bone, bladder, head and neck, kidney, liver,
gastrointestinal tissue, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and

25 vulva, and of leukaemias (including ALL and CML), multiple myeloma and lymphomas.

The present invention also provides a method for treating cancer of the bile duct, bone,
bladder, head and neck, kidney, liver, gastrointestinal tissue, oesophagus, ovary, pancreas, skin,
testes, thyroid, uterus, cervix and vulva, and of leukaemias (including ALL and CML),
multiple myeloma and lymphomas in patient that is in need of such treatment which comprises

30 administering an effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof.

The present invention also provides a compound of formula (I), or a pharmaceutically

acceptable salt thereof, for use in the treatment of cancer of the breast, colorectum, lung



10 inhibitory effect and/or a nTOR ki nase (such as a mlfOR Pl ki nase-rel ated
ki nase) inhibitory effect. The present invention also provides a nethod
for proviwongesPr8K enzynme (such as the Cass |a enzymes/GBrdésoniteie Cl ass
I b P13K enzyne) inhibitory effect and/or a nifOR ki nase (such as a miOR PI
ki nase-rel ated kinase) inhibitory effect which conprises adm nistering an
15 effective anbunt of a conpound-@-fornula (1), or a pharmaceutically
accept abl e salt hehzof. The present inpvention also r.ovli des a co odmd of
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treat n%p(%stzﬂé cancer of the bile duct, bone, bladder, head and neck,

ki dney,” Tiver, gastrointestinal tissue,  oesophagus, ovary, pancreas, skin,
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bl addercell hegctaacs anédlonckiodiveylar tancer) andasistatd. nt est i nal tissue, oesophagus,
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ut
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| y npHorresiprigesrsinyinistering an effgctive aneagt qua %QIEIPP‘%“H@%{#B@?FW‘% (bhorc%npri ses 30
adm ni sterin f hYE of a compound of formula (1), or a

phar rraé’i‘ﬁ?lll%a ﬁéy}“”?é‘é‘ge@%{bg ﬁ%@%ﬂ%ﬁt hereof . The present invention also

provi des a qgpgiaulisk @ited ambleandthdds dtreatnpharafaceitbihesdih yan cabphatdred sal t

t hereof, for use in the treatnment of cancer of the breast, colorectum |ung
WO 20060 bsmans apdwiess anseprideds othegwarm higoded AyM&al | cel | | ung cancer,
non-smal | cell _lung ¢ r .. ' e @%@ gstakeq The
present i nvélr’ﬁ ?t%tﬁdgiﬂggl%%ﬁ)é?i?g%lsn tlﬁ(ggflﬂéscgsa%f}/a C%h@{?%ggﬁg{%? rlgrlu aé%l ), or a

phar pRGe whit®gonY opEeePinefabelitsattat tde€6eadd, within tiehumaaéreaminialebodfy after
medi canent for use in the 5 treatment of cancer of the breast, colorectum
| ung (iadetivigiragpnsefel dompennd pliffgmedd@er , non-small  cell |ung cancer and

br onchi oal veol ar. cgancer nd . | h QF id
o oot nod f detelas FSE e BRRe R RRaE wilinPIGaE hach By A FeRBuRECY) oS
smal | Gely withiBe Eistind eAloyeaBtht ntrk lof bdnhigarios thafdatment desired and the

disorder indicated. Generally, the daily dosage of the compound of formula (I), or a salt

20 thereof, (“active ingredient”) may be in the range from 0.001 mg/kg to 30 mg/kg. qu
example, in using a compound of formula (I) for therapeutic or prophylactic purposes, it will
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 30 mg/kg
body weight is recéived, given if required in divided doses. In general, lower doses will be
administered when a parenteral route is employed. Thus, for example, for intravenous

25 administration, a dose in the range, for example, 0.01 mg/kg to 10 mg/kg body weight will
generally be used. Similarly, for administration by inhalation, a dose in the range, for example,
0.01 mg/kg to 10 mg/kg body weight will be used. Oral administration is however preferred,
particularly in tablet form. Typically, unit dosage forms will contain about 10 mg to 0.5 g of a
compound of the invention.

30 Combination Therapies

The invention further relates to combination therapies wherein a compound of
formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or

formulation comprising a compound of formula (I) is administered concurrently or sequentially
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20 agents which act on cytokine signalling pathways such as modulators of the SOCS system)
including alpha-, beta-, and gamma-interferons; insulin-like growth factor type I (IGF-1);
interleukins (IL) including IL1 to 17, and interleukin antagonists or inhibitors such as anakinra;
tumour necrosis factor alpha (TNF-c) inhibitors such as anti-TNF monoclonal antibodies (for
example infliximab; adalimumab and CDP-870) and TNF receptor antagonists including

25 immunoglobulin molecules (such as etanercept) and low-molecular-weight agents such as
pentoxyfylline.

The present invention still further relates to the combination of a compound of the
invention together with modulators of chemokine receptor function such as antagonists of
CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10

30 and CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the
C-X-C family) and CX3CR1 (for the C-X3-C family).
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The present invenﬁon still further relates to the combination of a compound of the
invention together with a phosphodiesterase (PDE) inhibitor such as the methylxanthines
including theophylline and aminophyfline; and selective PDE isoenzyme inhibitors including

25 PDEA4 inhibitors and inhibitors of the isoform PDE4D, and inhibitors of PDES.

The present invention still further relates to the combination of a compound of the
invention together with histamine type 1 receptor antagonists such as cetirizine, loratadine,
desloratadine, fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine and mizolastine applied orally, topically or

30 parenterally.
The present invention still further relates to the combination of a compound of the

invention together with a proton pump inhibitor (such as omeprazole) or gastroprotective

histamine type 2 receptor antagonist.
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The present invention still further relates to the combination of a compound of the

20 invention together with a glucocorticoid such as flunisolide, triamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, ciclesonide and
mometasone furoate.

The present invention still further relates to the combination of a compound of the
invention together with an agent that modulates nuclear hormone receptdrs such as PPARs.

25 The present invention still further relates to the combination of a compound of the
invention together with an immunoglobulin (Ig) or Ig preparation or an antagonist or antibody
modulating Ig function such as anti-IgE (e.g. omalizumab).

The present invention still further relates to the combination of a compound of thé
invention together with other systemic or topically-applied anti-inflammatory agents including

30 thalidomide and derivatives, retinoids, dithranol and calcipotriol.

The present invention still further relates to the combination of a compound of the

invention together with combinations of aminosalicylates and sulfapyridine such as
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20 such as selegine and rasagiline, comP inhibitors such as tasmar, A-2 inhibitors, dopamine

reuptake inhibitors, NMDA antagonists, nicotine agonists, dopamine agonists and inhibitors of
neuronal nitric oxide synthase), and anti-Alzheimer's drugs such as donepezil, rivastigmine,
tacrine, COX-2 inhibitors, propentofylline or metrifonate.
The present invention still further relates to the combination of a compound of the
25 invention together with agents for the treatment of acute and chronic pain, including centrally
and peripherally-acting analgesics such as opioid analogues and derivatives, carbamazepine,
phenytoin, sodium valproate, amitryptiline and other antidepressant agents, paracetamol and
non-steroidal anti-inflammatory agents.
The present invention still further relates to the combination of a compound of the
30 invention together with parenterally or topically-applied (including inhaled) local anaesthetic

agents such as lignocaine and analogues.
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20 cells (such as CRTH2 antagonists); agents modulating the function of Toll-like receptors
(TLR); agents modulating the activity of purinergic receptors such as P2X7; and inhibitors of
transcription factors activation such as NFkB, API, and STATS.

Combination Therapies for Oncology Disease

The invention further relates to combination therapies' wherein a compound of
25 formula (I), or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition or
formulation comprising a compound of formula (I) is administered concurrently or sequentially
or as a combined preparation with another treatment of use in the control of oncology disease.
In particular, the anti-cancer treatment defined hereinbefore may be applied as a sole
therapy or may involve, in addition to the thiazole derivative of the invention, conventional
30 surgery or radiotherapy or chemotherapy. Accordingly, the compounds of the invention can
also be used in combination with existing therapeutic agents for the treatment of cancer.

Suitable agents to be used in combination include :-



(including but not limted to inhibitors of MAP ki nases such as p38, JNK
protein kinases A, B 1o and C and I KK), and kinases involved in cell cycle
regul ati omo(2sesais1ize but not hinted to the cyclin depen®#emGHIITADEDS ;

gl ucose- 6 phosphate dehydrogenase inhibitors; kinin-B-receptor

ant agoni sts; anti-gout agents, e.g._col chicine; xanthine oxidase
inhibitors, e.g. allopurinol; uri e®suric agents, e.g. probenecid,

sul fi npyy azopg; I : r ot B

Cranst o no g R AR i B Y RS (S S BReRER el o

15 fi bratsblgy syehoast dikflatotgagenis (fpr chample cis-pirii| cadtopiptiontel dphosphiamide;GF) ;

| t h | i mul ati f act GW CSF) ;. [ ;
oy ke ey P phafit s i Sbul e g Sngp e b AR mehei et (10
NKP- 60 et ; . ; i.nhishi : ch a
UT- 77 2%3“?%0%%%@%&%% %ﬁ%@?ﬁ%@?gﬁnﬁ’%ﬂ%ﬁ%@%@ d o r%a?t?@?"%?’nduceﬁ

ni t ri £ mxthdieexate oytoame afabhiESide] Infirduiyuerasind @eewiiatihe)aattétnimour antibiotics (for
recept or - honol ggous . nol ecul ¢. expressed on TH2 20 cells (such as CRTH2

ant agorﬁxewﬁg,) A aRYLme i %ﬁ}aﬁg’étﬂhélepﬁwm PRABELIFH faynoRyCine RIPINGIE.  ( TLR) ;
agents ; i K M ] [ LGt -Of: . and
b by tap Lol oflrh B linclibihy O PR B in  SEERYBES asid(Boeratble, 3
STATS. aocdrlkadide hikd harcaptines vinblasting olmigyinOasdamerclbige hmd@rbdidotiké ur t her

rel ates ti) conbi nation_therapies wherein a conpound of 25 fornula (1), or a
phar nad¥Gtit e

axgh ang taxaters): apf Eonoioperase itipitors kfop xaplpapipadorbylloesms dket i on
or r i I S f ¢l). is adm ni stered
conc&?r%%cﬁldegd?dgeq (;eslrll(t?e‘: g@ls @crﬁg,ﬁngt@gang%l%?% t%'}célé) ration with anot her
treat meii) of cytiseaticragbte sachdsrantiogtrogaiaqfargxaipkaamexiftn) tqramifene) raloxifédee
anti-cancer treatnment defined hereinbefore may be Se(ppl ied as_a sole

s a
t her apydrsloxiage 3n\igieryiene), osgapgendrcepipr drwnypgHatorsdferexpyples besiranthe
i nventi i y - adi . .
ncoor di Ay SOREN W Hedh ARlel 000i A5 LRI AP FIGHRE RERABY. o0 on
wi t h eXLERHrgtdgoaisane IHRH agedtists (fop exdrisie igbesatlirg Mupedrebametbuserebu), t abl e
agents to be used in conbination include : WD 2006/ 051270 PCT/ GB2005/ 004268
-89 i )rragastqeesy (freexamnlemaaestiabaisiaie) promatasg sabitpre tepexeammlons t her eof , as

used in i.cal ...oncal h, as_al kvl.ati,ng, .agent f or. _exanpl.e

ci s-pl arﬂgﬁ?()z%%’ S5SF §1 iﬁ%x%@gﬁ%dp%gbeﬁ% Pgnd lglﬁlgg?rgé’gg&ﬁﬁg‘fcgﬁ’sa g}l)?‘}’e?sphal an,
chl or andyagietide;ousul phan and nitrosoureas); antinetabolites (for exanple
antifol ates such as fluoropyrimdines |ike 5-fluorouracil and tegafur,
ral titr@¥ed,anbi-irEasion agerkst (Eor exgmplsi nBrcdirese fwsilymhitiitpdy Wse 4+ eehlard

gencti t apine). .antlt unour i bjoti.cs .(for. e | e.ant hr.acyclines |ike
adria C%’Fpe)ﬂ@fl%ﬂif’w ?ir,uﬁa@x%g':[% g‘}'&ehfy?%éﬁﬁ%}ﬂi}éﬁﬁe?g@ﬁi} .l]tﬁ{}?:l?y YOPY{8¥ar ubi ci n,

m t Om’%—Ebeqtdﬁ’é‘zb!iﬁ@(WZDOS%%}t%ﬁﬁélﬁl’?ﬁﬂeﬁﬁ Applidatibh tPbiod /cagentand( f or exanpl e
vinca al kaloids like vincristine, vinblastine, vindesine and vinorel bi ne
and t axX¥i(@shloracé-methylphenyl)-2-{6-[4-(2-hydroxyethyl)piperazin-1-yl]-2-methylpyrimidin-

4-ylamino}thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-

6661), and metalloproteinase inhibitors like marimastat and inhibitors of urokinase
plasminogen activator receptor function);

25 (iv)  inhibitors of growth factof function: for example such inhibitors include growth factor
antibodies and growth factor receptor antibodies (for example the anti-erbB2 antibody
trastuzumab [Herceptin™] and the anti-erbB1 antibody cetuximab [C225]); such inhibitors
also include, for example, tyrosine kinase inhibitors, for example inhibitors of the epidermal
growth factor family (for example EGFR family tyrosine kinase inhibitors such as N-(3-chloro-

30 4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD1839),
N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) and
6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine



paclitaxel and taxotere); and topoi sonerase inhibitors (for exanple

epi podophyl l otoxins |i ke 10 etoposide and teni poside, anmsacrine, topotecan
and canptwOhlew/o3sd7p (ii) cytostatic agents such as anti @estagRg@&®41680r
exanpl e tanoxifen, toreinifene, raloxifene, droloxifene and iodoxyfene),
oestrogen receptor down regulators (for exanple fulvestrant),

anti androgens (for exanple bical ut de, flutam de, nilutam de and

cypr ot , RH. i r . j .
goser R R0 30 Bl R, RRL ARG Surl'as Wil BB BI5:s(cr e KAV
megest r%%wmqa&tai fmilyainditiioas 6f the plddlétadesivéd grovel agbrefamsly satlast inarioibe,
| etrozol e, vorazol e and exenestane) and inhibitors of 5a-reductase such as

f i nast @nluibiigors of perineghrepning kangses(feiraample RasRahsigngllmednlopitorsishelsas fami |y

i nhi bi t.or Li ke 4-(6- | - . N
T DR o et R IBiH o cyample sopafenib (BAY 43-0006)) and iniibitors af cpll

opyr a-gj 1141§Mh&ﬁglﬂmm&ﬂdlfbf\ﬁkﬂéﬁm5;30; | nt ernati onal Patent Application WO
01/94341) and N-(2-chl oro-6-net hyl phenyl ) -2- )
{ 6- [ 4- (2) hy dntisygiegepic) agepissugh s thoseywhich inhabihthepfierigiodivascular endothelial

4-yl ami no}t hi azole- 5- car boxan de (.dasat i.nk:b, - 334 v ok d. Chem, -
2004, £4° gpr,g%)é ff@lﬁiﬁgﬁ?@mﬁws éllalb?nedltolrt]hé%gl cle%%‘l%ﬁlorég% F ?é%bo ri mastat and
i nhi bi 1K foiAimdl QaB@S®) aid wa}'mg@%oxa?ﬁdsmawasé bEIteRs sdohne Ul @broma5 (i V)
i nhi bitors of ?r ow h factor function: tor exanple such inhibitors include

1

gr owt h Z-8ueroaniling)t¢-bethcss-Tatldmghoipiperidie totmetbespavinazolined 8804 44;( f or

exanpl e.the anti.-er | bad rastuzu . ceptinT nd the

ant W%?EHWI%EW%HHWgfﬁgbﬁﬁbxf@?gﬁo)# eﬂ% mlhl(riﬁ'%%?(gi@'nq%}@xc}' “incl ude, for
exanpl ez-pt.wrﬁﬁidﬂmgﬁaﬁ&q'?@hwomé sAZDo1 718 B ERpR: 240hihih oW e (0/47120e),
epidermal "~growth factor famly (for exanple EGFR fam Ig/ t yrosi ne ki nase

i nhi bi tetalasl MTRE AW G-98A5985) 86l SU11248 (sunitinib; WO 01/60814), and compounds

Cont O BR ok Bicthatsras (157 SRR ARR SRR 1RGN b5 3 kS

N (3- e%m%gggtg{i? ) -6, 7- bi s(2- met hoxyet hoxy) qui nazol i n- 4- ani ne (erlotinib,
Csl -77 an 2 c-!ryl anl i do-N-(3-chl oro-4-fluorophenyl)-7-(3
- i notphel)i nopsapmdantgingagehis such smondraMBta0064 @6d 2T0pMETs GBRBR&I 304268

-90 (Cl.1033) and erbB2 tyrosin [ i.nhi bi tars t i ni

i nhi bi tIBF%naélpnﬁrP@t%éé’PB%%{Oé‘S ‘%‘S@&l@?gic g’rd(?%(iﬁ%Pyﬂ’] ﬁﬁé‘*@%%?’ggﬁmﬁéﬂv

pl at el | r famly such as imatinib, inhibitors of

seri ne?‘?vvhdrjgio/{r)lzi{%(ejr a%?ﬁ’g@gbszf/%r@’ exanpl e Ras/ Raf signalling inhibitors such as
f ar nesyvii) r aansit@rsaderapidy, firteanmplef thoseextdoiphre directai emilie térgaly 1i48daD06G),) and

inhibitors of cell 5 signalling through MEK and/or Akt ki nases; (V)
ant i angiu6hanisds 26ehtag agtidas FYISEREAEREthi ch i nhibit the effects of vascul ar

craouiob il A B LGP S e el e o o)
ki nase dtefraini g50rcs aberednt BR A [ 4r BRGAR; GDEPT (gene-directed enzyme pro-drug therapy)
approaches such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy; and
25 (ix) immunotherapeutic approaches, including ex-vivo and in-vivo approaches to increase
the immunogenicity of patient tumour cells, such as transfection with cytokines such as
interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, approaches to
decrease T-cell anergy, approaches using transfected immune cells such as cytokine-transfected
dendritic cells, approaches using cytokine-transfected tumour cell lines and approaches using
30 anti-idiotypic antibodies.
The invention will now be further explained by reference to the following illustrative

examples.



2-fl uoroanilino)-6-nmet hoxy-7-(1-nethyl pi peridi n-4-yl met hoxy) qui nazol i ne
(ZD6474; 10 Exanple 2 within WD 01/32651),

4- (4-f 1 uowo-28eamsidr9l | ndol - 5- yl oxy) - 6- met hoxy- PCT/GB2005/004268

7- (3-pyrrolidin-1-yl-propoxy)qui nazoline (AzZD2171; Exanple 240 wthin. WD

00/ 47212), vatalanib (PTK787; WD 98/35985) and SUl 1248 (sunitinib; WO
01/60814), and conpounds that vvor'k919y ot her nmechani sns (for exanple

| i nom de, QLR I ot ' ' @St afi .15 (vi)
vasoul ar” dammsriuab ol SaFlh erds UOEtdrierc Rl SRRIES AllkBMbRs 2 bee
in | ntgdrabingstabl feagaaind wép pf 1abatdteryerilile 428 /vik2d 0&ed dEed0/ed0529, WO -
00/ 41669, WO 01/92224, WO 02/ 04434 and WO 02/08213; (vii) antisense
t her api es, Indhe esamphise BINMEeanthi eINMResperraverwdgeeadedhen ¢ Yagar §29vest ed

shove, R g AR AR AHE I, Sl F O ML R

aber r an, 133 Pim)abRidianiul BRE’ 16 @B%%m)@ﬁ&rpﬁeg@mﬁ digr &0 DYdEas
pro- drug therapy5 appr oaches suclfIT as those using cytosine deam nase,

t hymi diinteriel nefersners. d'hp saliaaring kbbmviationsdue bagreusedzy wmglotdl, slopbletiches to

i ncrease tient tol erance .to. chenotherapy or radiotherapy such as

nul ti- &HE’%@%&%&%H‘»B téplfﬁ’lg’f’g?ﬁ?r}% and 25 (ix) iininunotherapeutic

appr oaches, cd|aghiidsatramiy RaitrisNottéRsARRAQREMA-0.063 AFh VIsRK).LiRe

i mmunogenicity of patient” tunour cells, such as transfection wth cytokines
such asgeneral, erounlasih KR-1006 €2 1 &gk émeddplaase golanul @64 x20rmany dfiaadiebelp vany

stinmul ating factor, roaches. to decrease, T-cel | gner.q: oaches using
tr andt ceRdbr e AR SHBRRb ey R RETT ke ddo AR e cel | s,

appr oac@Rorbab il fo¥d @A) Pudian #Lahad af 4B rae&)fl10lhN@finand approaches
using 30 anti-idiotypic antibodies. The invention will now be further

expl ai ned Bbherfetlewargorethod whgused| fboliquid chtomagegrapliyVg.C) éxmapsnestrali®iS)
2006/ 051270, PCT/ GB2005/ 004268 -91 Unl ess_st at ot her,w se,,.starting
mat er i a‘?négiﬁ)ér:'e c Rendy £ Eﬁ\?éﬂ&ib&gumﬂl Wsai%f’ %ﬁ?"&et%\%fﬁgmlci al

r eagent 5\ ch] a'nﬁgf%% %El‘ﬂ ¥h&hRAR oa ket Wl AP 15880 RS ate€0.9 YEShin! AbdddRtion

exanpl es 1H'NVR ano spectra were recorded on a Varian |Inova 400 MHz
or ai1¥aWaseleddhc2idynmdS 3Ot M:tavatarsit 0.UMEREA; Sdleent dhtcetbnipdak<). b TFA ;

chloroformd 5 (6H 7.27 ., -dLmet hyl sul f oxi de- d6 .5 or
acet on _ﬂgerﬁﬁqa@g@slﬁ-gﬁ% %}%t @s%gsjgﬂqufﬁséc?ﬁ%‘f’e@l@f %?%E@ﬁvse.nggﬁgm ol | owi ng
abbrevi @sigps.have been used: s, singlet; d, doublet; t, triplet; q,

quartet; m nultiplet; br, broad. Columm chromatography was carried.out
usi ng si |l i cEheglellowihgldetBodG8ermauned fde d €knalylsts :-

Method A :- Instrument: Agilent 1100; Column: Kromasil C18 reversed-phase silica,

20 100 x 3 mm, S5pm particle size; Solvent A: 0.1% TFA/water, Solvent B: 0.08%
TFA/acetonitrile; Flow Rate: 1 mI/min; Solven’; Gradient: 10-100% Solvent B for 20 minutes
followed by 100% Solvent B for 1 minute; Absorption Wavelengths: 220, 254 and 280 nm. In
general, the retention time of the product was noted.

Method B :- Instrument: Agilent 1100; Column: Waters ‘Xterra’ C8 reversed-phase

25 ‘silica, 100 x 3 mm, Spm particle size; Solvent A: 0.015M ammonia in water, Solvent B:
acetonitrile; Flow Rate: 1 mL/min, Solvent Gradient: 10-100% Solvent B for 20 minutes
followed by 100% Solvent B for 1 minute; Absorption Wavelength: 220, 254 and 280 nm. In
general, the retention time of the pfoduct was noted:

The following abbreviations are used hereinbefore or within the following illustrative

30 examples :- |
HBTU  O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate;

HATU  O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate;



general, a Kromasil KR-100-5-C18 reversed-phase colum (250 x 20 nm Akzo
Nobel) was 10 used for preparative HPLC with m xtures of acetonitrile and
wat er. [ cwotadamismzyo0. 1% tri fl uoroacetic acid (TFA)] use@®CasH2he&S/@h268Nt at a
flowrate of 10 nL/mn. The follow ng nethod was used for |iquid

chromat ography (LC) / mass spectral (MS) analysis :- Instrunment: Agilent
1100; Columm: Waters ~Symmetry' 2.792¢ 30 nm Mass Spectral anal ysis using
chem c Loni sation (APCL): Elowrate: 0.7 nmi/mn; Absorption 15

Wavel eﬁjé?ﬁlf 23?1}%%“3%8 \C/éé%%m%’ water + 0.1% TFA; Sol vent B: acetonitrile +
0. 1% TRAOAT SalyphéxyF-agitRAiotridmi&5% Sol vent B for 2.7 minutes followed by
95% Sol vent B for 0.3 mnutes. The foll ow ng nethods were used for LC

anal ysiRIEA Methdeadimopropylelagsiaeit : Agi |l ent 1100;- Col um: Kronasil C18

reversed-nphase,sil.i ca 0 100 x 3 mm bSmparticle size; Solvent A -0.1%
TFA/ wat e, Soﬁ\&gfﬁthyé?yrfﬂlég"%'%&A/acetoriitriIe; Flow Rate: 1 ni/nin;

Sol ventpaserdi efitethldulkfide;Sol vent B for 20 mnutes followed by 100%
Solvent B for 1 m hute; Absorption Wavel engths: 220, 254 and 280 nm In
gener alDMfhe réiedimetyliormamigk; t he product was noted. Method B : -

Instru - Agj t 1100. Colum: Waters “Xterra' C8 reversed-phase 25
sili ca% xg\}kﬁfé}peé}%?%sml‘i ’e size; Solvent A 0.015M amnia in water,
Sol ventTigr  aqgiARitdridag; Flow Rate: 1 nL/inin, Solvent Gadient: 10-100%
Solvent B for 20 mnutes followed by 100% Sol vent B for 1 m nute;

Absor ptDMIE \Wavig2-dmgtthoxy2itane;254 and 280 nm | n general, the retention tine
of the uct,.was .not.ed, The. foll ow ng abbrevi ati ons are used herei nbefore
or wt f#élefhe GG ogw}c}@ar}op%g ative 30 exanples : HBTU

O (benzotriazol-1-yl)-N,N, N , N -tetramet hyl uroni um hexaf | uor ophosphat e;
HATU O (7-azabenzotriazol -1-yl)-N, N, N , N -tetranet hyl uroni um

hexaf | uor ophosphate; WO 2006/ 051270 PCT/ GB2005/ 004268 -92 HOBT

1- hydroxybenzotri azol e; HOAT 1-hydroxy-7-azabenzotriazole; DI EA

NN- di i sopropyl et hyl am ne; NWVP N-nethyl pyrrolidin-2-one; 5 DMSO

di met hyl sul f oxi de; DMF NN-di met hyl f ormam de; DMA N, N-di et hyl acet am de;
THE t etrahydrof uran;



DMVE 1, 2-di met hoxyet hane; 10 DCCl di cycl ohexyl carbodiim de. W 2006/ 051270
PCT/ GB2005/ 004268 -93 Exanple 1

N- [ 5- ( 6- GNDap@mpii7di n- 3-yl ) - 4-met hyl - 1, 3-t hi azol - 2- yl | aeeTaB20&/004268
trifluoroacetate A solution of NN(5-io0do-4-nethyl-1,3-thiazol -2-yl)acetam de
(prepared according to J. Oa. Chem, Vol. 30, No. 4, 1965, 1101-1104; 50
mg, 0.213 mmol), (6-chloropyridi n-33 5 'yl )boronic acid (50 ng, 0.319-nmmol),
pot assi LQonat e (88 ng, 0.638 nmol) and

[1,1"-DblS phenyl phosphi no) f errocene] di chl oropal | adiun{I1) 1:1 conpl ex

W t h @V%ﬂ(@{}hﬂﬁ%b@ﬁnﬂn-elﬂ)—m@aetwm&thM)z ViTacdtadhidh wiflaomatdatgl) and wat er
(1 m) was heated at 80C for 12 hours. The reaction m xture was filtered

through a plfgolstiomef Nt(é-loct«hé-m@bﬂrlt $-Hhjazobrlodipsetamade (reneradegeengding to

PLC 1%
Pt ont b i YOEa0Re 1965 iR 108 40 b - BURRHES Gty 5 5
(1H,  d)yiboforiidadid (50 g)o 379 Bfndl}, I;iotadémmzza:aﬁmé@mss $0g, 0238 trfiSlifand) ; I\/ass
Spectrum M-H+ 268 and 270. The title conpounds of Exanples 2-6 were

prepar eld. 1b3b1ﬁdl@b@@@d"°éﬁ1@n@)é@m@eﬂddwhbeﬁopaéﬂéé@m(ﬁéé| I q@r@lwlﬂe 1. 15 Exanpl e
2 N1 %«&2}8 %@%R)Q di ng@a}’{,?%?r} f I‘?Xi OX]ahg (3t mfj%u% Wate¥ ](ﬁﬁﬁt) %vas %gate&- hte

title

N-(5-i Ozﬂpc%m hotdss. 1Tﬁe tdab@aPhixdnélwAG8EcAH HRWBAY plug of Celite. The resulting
(2-chl oropyridin-4-yl)boronic acid in 20% yield (Method A HPLC. retention
t| me 20pr5duct wian ptefdd byl prepiviRtiSpBELCUM etliddvS6givd the3Ble(composdd (18.mg, ( 1H,

Spectl‘? L%#’Oal mtlé‘sgn‘ﬁ?(gl é@te%(iﬁ,%[@ﬂeir?fﬂl OMsBad 129305 s Methu, a;
N-[ 5- (57, Mag f}%ﬂﬁwsﬂ{m 30Y2.35 Flse RSl 5 BB, bugs%cspe&mﬁll Gef 298 d8d 270.

trifluoroacet’ate 25 The tit corrpound was obtai ned from
N- (5-iodo-4-nmethyl -1, 3-thiazol -2-yl)acetan de and

(5-net hoxypy |d| - 3- ro acid in 14%yi el HPLC, entlon
(o 5o o whheede Confpdande Shetariiin 2-brnEoRisporEs bys pdpd ajiolsusio fsty
7.51 (%c&%h,ln%x%14§H s); 2.37 (3H, .s); 2.16 (3H s); Mass Spectrum
MrH+ 264.2 30 Exanple 4
N-[ 548 6- Fl uoropyri di n-3-yl)-4-nethyl -1, 3-t hi azol - 2-yl | acet am de

i f

trifluoroacetate WO 2006/ 051270 PCT/ GB2005/ 004268 -94
Example 2 :

N-[5-( 2-Chloropyridin—4-V1)-4-methvl- 1,3-thiazol-2-vyl]acetamide

The title compound was obtained from N—(S-iodo-4-methy1—1,3-thiazol—2-yl)acetamide
and (2-chloropyridin-4-yl)boronic acid in 20% yield (Method A HPLC: retention time
20 5.1 minutes); 'H NMR Spectrum: (DMSOde) 12.33 (1H, s); 8.41 (1H, d); 7.55 (1H, d); 7.49
(1H, dd); 2.45 (3H, 5); 2.17 (3H, 5); Mass Spectrum: M+H" 268 and 270.

Example 3
N-[5-(5 -Methoxvpvridin—3-v1§ -4-methyl-1.3-thiazol-2-vl]acetamide trifluoroacetate

25 The title compound was obtained from N-(5-iodo-4-methyl-1,3-thiazol-2-yl)acetamide
and (5-methoxypyridin-3-yl)boronic acid in 14% yield (Method A HPLC: retention time
3.2 minutes); "H NMR Spectrum: (DMSOds) 12.22 (1H, s); 8.31 (2H, m); 7.51 (1H, dd); 3.90
(3H, s); 2.37 (3H, s); 2.16 (3H, s); Mass Spectrum: M+H" 264.2

30 Example 4
N-[5-(6-Fluoropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide trifluoroacetate




The reaction of N (5-iodo-4-nethyl-1,3-thiazol-2-yl)acetam de and

(6-chl oropyridin-3-yl)boronic acid gave the title conpound (Method A HPLC:
ret enti orwoi20ws/056272 m nut es); 1H NVMR Spectrum ( DVSGOd6) PLZ/GH20¢SIdok268) ; 8. 33
(1H, d); 8.07 (1H, td); 7.28 (1H, dd); 2.33 (3H, s); 2.15 (3H, s); Mass
Spectrum - MrH+ 252, 5 Exanple 5 N-f

5- (6- Met hoxypyri di n-3-yl)-4- methyl‘g 3-thiazol -2-yll acetam de

trifluoroace n

N (5- 1 odo- 4. 0% Fapopeof TR Bletht-1 3:thinzolg yDacptamide and

(6- net hmeunwopyhlmn$mbb®mlo atid gavd: dlegmréeotﬂpauﬁd @Meths@mpnpnd ](eh&lhbﬁdmﬁ HPLC
retention 10 time 6.0 mnutes)

8. 25 (1§42 mautes); M&_mal}mn @Mﬁoéa)mﬁ%(l}h sBS. 3(33011H é) 8(27@ énﬂ 2§)

2.14 (3 L 4 6 N f
5-(2- ﬁ/ehhdxy yTi n@gsg)egl AWW%'SF%M ﬁ%azo yI] acetam de 15 The

react son of N-(5-iodo-4-nethyl-1,3-thiazol-2-yl)acetamn de and
(2- et hoxypyr| m di n-5-yl)boronic acid gave the title conpound (Method A
HPLC: rExamplegn t| me 4.7 mnutes); 1H NWR Spectrum (DIVSOdG) 12.19 (1H,
. ; lt 3I—1 S % % Mass Sloectrum
] C3-y

- 4-nethyl - 1, $n mami ofV-Y3-Jcieoet-aichiyile, %hie&bllﬁligﬁc&imlde and
5- brono- 2-chl oro-3 nethglsulfon Ipyr|d|ne : nnnol ),

[1,1' b(%{lﬁ@ihpnmwlldphéréfb plf@@)er@ﬂ pavsileq uﬁl@mmpmél(l\/&mm HPBLC: ‘ratentéorp| ex

wth_ d chI n nac di\b. g,
0. 55 huliB s etk Shheutor SR 21 B AL RS 8 e U
) wasebeatgdi)as. 86@ﬁ1f 12.30.838Q91 514 sl);e6dsi SpRctiingt MFHe] 'Wg.1c00l ed and
N (5-1 odo- g rret)hy -1, 35? ||a§3o qgg yl gggge?amde (100 ng, 0.35 nvnol), 2M
aqueous sodi um car bonate (.25 m., 2.5 mmol), ethanol (0.6 n) and

[1, 1 % gexnyl phosphi no) ferrocene] di chl oropal  adiun(I1) 1:1 conplex

W th d| thane (12 ng, 0.015 mml) were added. The resultant m xture

was 30 NET@I(QM@cﬁ@i%Vﬁhli&QQ-{'1914—1ﬁeﬂ119m,§-thi'£ﬂcﬂ J_9abetadfitle M Xt ure was filtered
through a plug of celite and purified wth preparative HPLC (Method A) to

gi ve 1t he ti t Tee weetponafdV-(Bodeed-mettnd-1,3-thiazal-2-ohatdtanide@n@ 006/ 051270

PCT/ GBZ 05/ 04268 95_6 nm nut e ectr 8.79 (1H, br
& o g Fmjiges- Syl oS et T omeghg Wheab ATo Paclndl
Mass. Sp&&ﬂé mmmiwérb: 'BAGMR Spectrum: (DMSOds) 12.19 (1H, s); 8.70 (2H, s); 3.96 (3H, s);

2.31 (3H, s); 2.15 (3H, s); Mass Spectrum: M+H" 265.2.

20 Example 7
N-[5-(6-Chloro-5-methylsulfonylpyridin-3-yl)-4-methvi-1,3-thiazol-2-vllacetamide

A solution of 5-bromo-2-chloro-3-methylsulfonylpyridine (0.135 g, 0.5 mmol),
[1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium(II) 1:1 complex with
dichloromethane (24 mg, 0.03 mmol), bis(pinacolato)diboron (0.135 g, 0.53 mmol) and

25 potassium acetate (0.147 g, 1.5 mmul) in 1,4-dioxane (4 mL) was heated at 80°C for
18 hours. The reaction mixture was cooled and N-(5-iodo-4-methyl-1,3-thiazol-2-
yDacetamide (100 mg, 0.35 nlmul), 2M aqueous sodium carbonate (1.25 mL, 2.5 mmol),
ethanol (0.6 mL) and [1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium(II) 1:1
complex with dichluromethane (12 mg, 0.015 mmol) were added. The resultant mixture was
30 heated again at 80°C for 8 hours. The resultant mixture was filtered through a plug of celite
and purified with preparative HPLC (Method A) to give the title compound (30 mg, 17%;

retention time



The 5-brono- 2-chl or o- 3- et hyl sul f onyl pyri dine used as a starting materi al
was prepared as follows : 5 5-Bronp-2-chloro-3-nitropyridine was prepared
accor di ngvoheoamsiitod descri bed by K. Jouve and J. Ber gram/GRood@imsocyclic
Chem, 40, 261 (2003) from 2-am no-5-brono- 3-nitropyridine except that one
equi valent of lithiumchloride was added and the yield was inproved to
84% The required product gave t he %ar act eri si ng data :- 1H NVR Spectrum

(CDC13) H; ; - N ok i a 080 h t@ t hat
Goscr: Bariypie FRMR Sty (EDE) 51 (15, BRSO OO0y SOTHOEF 332,

(2003) (38; 91 DAY (2 )y B DE3H,; 3);tvIag)Spedirng: Magl cadverted into

5- br ono- 2-chl or o- 3- ani nopyri di ne;; 1H NVR Spectrum (CDC13) 7,85 (1H, d);
7.18 (1H, d)the Sgbremocehloger3-gyethyllfogylppridmg userbife FRtiRs @AS1A N8 descri bed
by Pont | .J. Og. Chem, 15 Vol. 44, No. 17, 1979, for the

pr epar gf&%%\édgq’sqél-@ﬁ oro-3-net hyl t hi opyridine, while naintaining the

t enpeyr at ur e soBt@NY-2Chlofo-3 Alitubp @i wasteparedadcording the.etBod décribal hy i n
vvaterm)éS m.) was added dropw se to a sol ution of )

5- br ond&-Jouya add- BergmanohyHeteroyelic Lhemy, 4086 h{H10p) fransdemina-3-REBey obor i ¢

corpl erromopRinEblaihe R firkplbulRiaf At 1 el i gRSkGa s
f I uor ohgpadved t@R4%aThe dhjudicd pebdt@Sgve dhatiRehdmyisirg datat HNMBASpwehed Wit h

di ethyl ether. The danp solid so obtained was dissolved in acetonitrile (50
m) wadCOGIReW (1AL &) § Tel1badh and sodi um methyl mercaptide (1.4 g, 20

nvno was ded portionwi se. Aft.er .conpl I EIOR; enper at ure was
all owed to ftgsg&%arf%ﬁﬁg[og%%gﬁaog &?%haéﬁgsc?lﬁgféq?ﬁg&e\fte vz\llgg Jsl%‘lggrrnea% for two
hours. jTHetcsUWENCEHE LS, 262 VG, sUbeeho-Radileed-ftreswitite waslcénverted le
product was 25 dissolved in a njni mumanount of ethyl acetate and purified
on si | iskroby-Ushiorp-hraptizenytidingy [ H NAMR Speetrym: (CCla) %&5 edl.eDuehd §1H,her e was
t hus ob @'Qﬁjb&bromy 2-chl oro- 3-nethylthiopyridine as a red browni sh oil

t hat cr{z t GFH P8 on standing (2.6 g, 54%vyield); 1H NVR Spectrum (CDCL3)

8.17 (1H, d)ysidg larfaldgousiinetdd48 thaddesceibed MapontRHE lef 4T, Ot Bhed38 and 240.
30 Using an ana%ogous met hod to that described by Ponticello et al, J. Oqgy

Chenis Wl 44,2%. 1Rl 9797for ligngepdration ¢fe2-phletsad-matlspthigpyridine, while

2-chl oro-.3-net hyl sul fonyl pyri di.pe, a.,sol ution. of . 3-chl or rbenzoj cid
(7556 papaitigig s Jemamrd o sclss ity Sitnm pirta g RRIRATF el

sol uti qB n9ff) WadIRABPdRdpGHMAb Q-sShufiBh BY 5 1HAbRBYL (o3 -4RirRpgridihe (A2 @mol ) in
chl or of or m"WO 2006/ 05?270 PCT/ GB2005/ 004268 -96 (50 rﬁl_)§ZD and the m xture

was st i20rmehoBtin S0Yntetrafipeetrtricrasid GrmRparnvbethanol @lemEpthat waheoddesd indngee
bath. After completion of the addition, diethyl ether (25 mL) was added and the fluoroborate

20 salt obtained was isolated by filtration and washed with diethyl ether. The damp solid so

obtained was dissolved in acetonitrile (50 mL) was stirred in an ice bath and sodium
. methylmercaptide (1.4 g, 20 mmol) was added portionwise. After complete addition, the

temperature was allowed to reach room temperature and the mixture was stirred for two
hours. The solvents were removed under reduced pressure and the crude product was

25 dissolved in a minimum amount of ethyl acetate and purified on silica by using heptane/ethyl
acetate (9:1 — 4:1) és eluents. There was thus obtained 5-bromo-2-chloro-
3-methylthiopyridine as a red brownish oil that crystallised on standing (2.6 g, 54% yield);
'H NMR Spectrum: (CDCl3) 8.17 (1H, d); 7.51 (1H, d); 2.49 (3H, s); Mass Spectrum:
M+H" 238 and 240.

30 - Using an analogous method to that described by Ponticello ez al, J. Org. Chem.,
Vol. 44, No. 17, 1979, for the preparation of 2-chloro-3-methylsulfonylpyridine, a solution of
3-chloroperbenzoic acid (75% pure; 5 g, 22 mmol) in chloroform (50 mL) was added to a
stirred solution of 5-bromo-2-chloro-3-methylthiopyridine (2.6 g, 10.9 mmol) in chloroform



was poured into a saturated aqueous sodi um hydrogen carbonate sol ution. The
organi ¢ phase was separated, washed twice with saturated aqueous sodi um
hydr ogen warb@mgizosol uti on and dried over sodi um sul f Ce&/GBEh&/O#1FaNI C

sol vent was renoved under reduced pressure and the 5 residue was
crystallised froma nmethanolic solution (20 nL). The resultant solid was
filtered off and dried to afford 5% ono- 2-chi or o- 3- net hyl sul f onyl pyri di ne

2. 15 bvival ) ! _ et hy! i
450 (3 @;aﬁmﬁgﬁt@gﬁﬁgﬁﬁé@%&%’g%& 2holufs gnlgl)rgs%mﬁﬁsoﬁ&ién )
N- { 5- 15wdsdobierinnyetahybiadinqesub Saiyih)HRirdesh naBoydit selutiwt. (e drganit phawol - 2-y

; acetamde . Using an anal ogous nethod to that described in anple 7,
N- ( 5- i O¥RS-sepaFaterywashed by 4516 sabu3feq agueountfdiidy diogen sabong plution and

5- br onoy - I idi-ne-. 3- f ' ' '
compouni p Pt FRE TRy biehBSoiveh oty BRAME P rht g bdfukdfiftne | e
Specty yaididOVREHOItallideP2oh BHnethinadic;sofiti9r (2ALHL)dThe BesBant $blid dhps fierk@ ( 1H,
t); 7.96 (1H, br s); 4.73 (1H, .t); 3.39 (2H, br q); 2.89 (72H, br t); 2.40
(3H, s)off gl_dldne(dgpLaffg;d, 5—bm%2§§ggﬁ3dﬁpthmp#mggmm2pﬁe(2.15 g, 73% yield);

at o7’ aELNRE SHREY EBLIORY G B SRR PECEEP MR Bl O (0,78

g, 6 muhH"andahd bypnopyri di ne-3-sul fonyl chloride (crude product,

obt ai ned by brom nating pyridine-3-sulfonyl chloride (0.43 g; 2 mnol)) in
1,4-dioxane (3 nL) was stirred at roomtenperature for one hour. The
resul t ant i xture was partitioned between saturated aqueous sodi um

chl off g@“&ﬂ%@t hyl acetate. The organic solution was dried and evaporat ed.
The cr ydgs g5 GAUDIdr&Q/eHlmines WAF)Phdid-B 8d]-Pmetly1913-tiaoligithcetanilie
acetatelheptane 2:1 with 1 % amonia as_eluent. There was _thus obtai ned

5- br ono- N- ( AJ4ing posyedesnps meyhaddp ieat desanibed ik areple 7o8-(Ggodedansther d from
th i dine- 3-sul f hl ori.de) NVR 9.00 (1H, d);
5. 55" { the izl HRia it BGEFvin bR PREHGUT ittt 00 LU
Mass  Spr&ilfohahi i¥Sihe @Nd caBBoundtiqMABEPAGTI®LC: retention time 4.0 minutes;

N-{ 4- Met hyl - 5- F5-1( - nor phol i noet hyl am nosul fonyl ) pyridin-3-yll-1,3-thiazol -
2-y| 1;ackdtagi 2885); LHi eqtamo @IS Odet 1o (1L thak 8addH; B @-§o(1Ex dhp. ¥6 7,

5 br o Kb 02 e o Sk ChOT gy 4GB Gisibo0e OB oY 8B Febooos bl o7
3-sul f anag HRctrOmovmartdsg title conpound (Method A HPLC: retention tine 3.7

m nutes; 8 ng, /% ; 1H NVR Spectrum (DMSQd6) 12.27 (1H, br s); 8.91 (1H,
d); 8.87 (1M haty-bra@ndtN-(2-hydroxyethyl)pyridine-3-sulfonamide used as a starting material was

prepared as follows :-

20 A solution of 2-aminoethanol (0.78 g, 6 mmol) and 5-bromopyridine-3-sulfonyl
chloride (crude product, obtained by brominating pyridine-3-sulfonyl chloride (0.43 g,
2 mmol)) in 1,4-dioxane (3 mL) was stirred at room temperature for one hour. The resultant
mixture was partitioned between saturated aqueous sodium chloride and ethyl acetate. The
organic solution was dried and evaporated. The crude product so obtained was purified on

25 silica using ethyl acetate/heptane 2:1 with 1% ammonia as eluent. There was thus obtained
5-bromo-N-(2-hydroxyethyl)pyridine-3-sulfonamide (155 mg, 28% yield from the pyfidine-
3-sulfonyl chloride); 'H NMR Spectrum: (CDCl3) 9.00 (1H, d); 8.88 (1H, d); 8.30 (1H, t); 5.04
(1H, br t); 3.77 (2H, q); 3.22 (2H, q); Mass Spectrum: M-+H" 281 and 283.

30 Example 9
N-{4-Methvl-5-[5-(2-morpholinoethylaminosulfonyl)pyridin-3-y1]-1.3-thiazol-2-yl } acetamide

Using an analogous method to that described in Example 7, N-(5-iodo-4-methyl-
1,3-thiazol-2-yl)acetamide was reacted with S-bromo-N-(2-morpholinoethyl)pyridine--



(1H, br t); 7.96 (1H, br s); 3.42 (4H, br t); 3.00 (2H, t); 2.40 (3H, s);
2.29 (2H, t); 2.22 (4H, br t); 2.16 (3H, s); Mass Spectrum M-H+ 426. 5
The 5- br owo-2bbg(@1270r phol i noet hyl ) pyri di ne- 3- sul f onam de PasaEB2065/@4B8art i ng
material was prepared as follows : Using an anal ogous nethod to that
described in the portion of Exarrple 8 that is. concerned with the
preparation of starting materials,” 9§‘brom)pyri di ne- 3-sul fonyl chloride was

a0t e MR BD TG, e 8 PRTN A AT F6400 B8 A0, 19, 13%
and 353 mg,Epe,a)mHethR %&&u@(]amsmgﬁmm OUED oy &); $L91- G Hy u) S8 th);-811 3

-t hi I |1 t d thod to that d hed
e )
wth 5 t the titl d (Method A
L SR SOLOBKLLL g anae 10,01ve (he Ll compound (veto

(acetpone-d 6)Thk%—lﬂr?)n{olﬁv"y(ZQﬁo@holmBeﬁﬁrl)f)ﬁrlrﬂmaBTsuﬁoﬁ;ﬁmﬁ& ksedls, a sbarfifg (Rktridbr s) ;
2.34 (3H, s); 2. (3H, s); Mass Spectrum M+rH+ 283 and 285. 20 Exanpl e 11

N (5- {\WS[P(fq)a!LedBBSEg@HQ‘M% hi adi azol - 4-yl sul fonyl ) am nol - 6- chl oropyri di n-3-yl }

-Nfl[ r5re E gylé\m no-%gt 241 aﬁ’o&&‘/l?l cﬁ} }%)%%Bﬁp%tq%&b?#qrﬂl%bgﬁ ﬁl azo?ﬁ@ y% Eha%lgt am de
(100 ”&onc&n&ﬁwﬂﬁﬂ{e)pr?ﬁ@at%rﬂoﬁtéﬁﬁﬂgﬂhﬁhaﬁ] sbadreopyrigitlet Bayifonyhtidotidews? 30
ng, 0.98 mmol) were di ssol ved |nqpyr| di ne (éé(%ﬁ_gand stirred and heat ed

to 45C rmtedzmﬂm owrsholimhdo givi diee Teauice ingimetay 8% piekdiirerp

prep ratl HPL ) iV 4t und in 35% yleld (HPLC
r et ent iFH {niei @fo&'\ﬁ?}ﬁ %§ ‘—i%-%%%"—%pgﬁ}; ugrrSI% a(Cﬂace one-d6) 11.00 (1H, br
s); 8.93 (1H, br s); 839- 8.35 (2H, m; 8.21 (1H, d); 8.11 (1H, d); 7.89

(1H, dd); 2.34 (3H, s); 2.27 (3H, s); Mss Spectrum M+H+ 481 and 483. 30
The ti tElelm:IdﬁrﬂBunds of Exanples 12-24 were prepared by a nethod anal ogous

\@Bv??%e{h%%?i QubGTLGER005/ 004268 - 98

| Hi m dazol IﬁﬂsnY iﬁéﬂd'l&gbhls ﬁ’[@tlﬂﬂ]t@)ﬂﬁdtdhé@n%edf i} Exfinpre 7hyl(5-iodo-4-methyl-
1, 3-thiazol -2-yl]acetam de trifluoroacetate Using an anal ogous nethod to

t hat 19ddshitwed 2t yl)aestampdeewasireadted with 5-tramec- chloropyridin-3-amine to give the title
compound (Method A HPLC: retention time 5.5 minutes) in 25% yield; '"H NMR Spectrum:

(acetone-dg) 12.17 (1H, br s); 7.68 (1H, d); 7.20 (1H, d); 5.70 (2H, br s); 2.34 (3H, s); 2.14
(3H, s); Mass Spectrum: M+H" 283 and 285. '

20 Example 11
N-(5-{5-[(2.,1.3-Benzothiadiazol-4-ylsulfonyl)amino]-6-chloropyridin-3-y1} -4-methyl-1,3-

thiazol-2-vDacetamide bis(trifluoroacetate)

N-[5-(5-Amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (100 mg,

0.35 mmol) and 2,1,3-benzothiadiazole-4-sulfonyl chloride (230 mg, 0.98 mmol) were

25 dissolved in pyridine (1 mL) and stirred and heated to 45°C for 24 hours. The cru‘de reaction
mixture was purified by preparative HPLC (Method A) to give the title compound in 35%
yield (HPLC retention time 8.0 minutes); "H NMR Spectrum: (acetone-dg) 11.00 (1H, br s);
8.93 (1H, br s); 8.39 — 8.35 (2H, m); 8.21 (1H, d); 8.11 (1H, d); 7.89 (1H, dd); 2.34 (3H, s);
2.27 (3H, 5); Mass Spectrum: M+H" 481 and 483.

30
The title compounds of Examples 12-24 were prepared by a method analogous to that

described in Example 11.



5 6-chloropyridin-3-yl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de was reacted
with 1-nmethyl- 1H i m dazol e-4-sulfonyl chloride to give the title conpound
(Met hod AvBRbh@osiEbention tine 5.2 mnutes) in 17% vyi elpdT/GHoddB4Z8pect r um
(DVBQd6) 12.26 (1H, s); 10.18 (1H, br s); 8.29 (1H, d); 7.95 (1H, d); 7.85
(1H, s); 7.84 (1H, s); 3.71 (3H, s); 2.52 (3H, s); 2.16 (3H, s); Mass
Spectrum MrH+ 427. 10 Exanple 13 N871
5-[6-Chy; )QEPHE ?phenyl sul f onyl am no) pyrl din-3 -yll -4-nethyl- |

, 3-thi azo }acetam de trifluoroacetate Using an anal ogous nethod to
t hat deygfi{ Be(dllono—EP(&ﬂ‘Déthv]l]]H—nhihdaﬁelézﬁ-vbmlfwvmﬁlmo]pvr1dm—3 v} -4-methyl-
6- chl or opyr.i di n-3-y1 1 -1,3-thiazol -2-yl]acetam de was reacted with
benzenesaiilas Qageldhe titl e conpound (Method A HPLC

(1H )10, 98 e Hie ﬁ%&*’%@ﬁ%@l (e b e SRS o) S T

(4H, fr)(s cﬂoﬁbbyﬁailﬂ-B $l)-4-deth§l- QSHhJa&bL—Z brh]s&tefﬁmdeww meactehitviith #2@tiand 425. 20
Ex 14
{ 5aT§ cejﬁlﬁmtslasoleﬁ -plfonyshiesidn to @ivedhy HmroBR G Yistbasl 41HRLC FeteRijon |

, 3-thi t Niyf to
o "8 2 AER ) SR R RSEA AR PEagTAL GOl 08

6- chl 0rpy.d (i, &) Y5 (HLIBL NS (ILL39] NBALIH, - 47 @RI SEGURS)BECE) Wit
4-f 1 uorobenzenesul fonyl chloride to give the title conpound (Method A HPLC
retentiﬁhMaBSw%?ecm W45 in 5%yield 1H NVR Spectrum (DMSOU6) 12.25
(1H ,s); 10.50 (1H br s); 8.35 (1H br d); 7.80 (2H m; 7.68 (2H br d);
7.44°(2H, m; 2.29 (3H, s); 2.16 (3H, s); Mass Spectrum M-H+ 441 and 443.
30 Examkﬁnﬂﬁm

{5-[6-Chl oro- 5- 55 yridin-2-
yl - 1, 3-MhiiSdsdThlorp: 3 {nhenplsuli

PCT/GBZtO / 004 % 99 Usi ngananal ogousnet hodto that descrl bedl n
Or {
Exanpl M(S am no-

6- chl or opyr i Gtifig 8n YhalogousBhidild lo, tBattdeba@ibell iR Eydrhpledtl ani[d5vamsingeact ed wi th
S5-pyridin- 2-ylthi ophene-2-sul fonyl chloride to give the title conpound
( Met hddo-shlepperidined-ght4-wethyl-1,3-thiazol-2-yl]acetamide was reacted with benzenesulfonyl

ni

yI t h| en- 2- yI suI fonyllal

chloride to give the title compound (Method A HPLC: retention time 8.1 minutes) in 20%
yield; "H NMR Spectrum: (DMSOds) 12.24 (1H, s); 10.45 (1H, br s); 8.31 (1H, d);
7.80-7.76 (2H, m); 7.71 — 7.57 (4H, m); 2.27 (3H, s); 2.15 (3H, s); Mass Spectrum:
M+H" 423 and 425.

20
Example 14
N-{5-]6-Chloro-5-(4-fluorophenvlsulfonylamino)pyridin-3-y1]-4-methyl-1,3-thiazol-

2-yl}acetamide trifluoroacetate

Using an analogous method to that described in Example 11, N-[5-(5-amino-
25 6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with
4-fluorobenzenesulfonyl chloride to give the title compound (Method A HPLC: retention time,
8.5 minutes) in 5% yield; "H NMR Spectrum: (DMSOds) 12.25 (1H, s); 10.50 (1H, br s); 8.35
(1H, br d); 7.80 (2H, m); 7.68 (2H, br d); 7.44 (2H, m)'; 2.29 (3H, s); 2.16 (3H, s); Mass_

Spectrum: M+H" 441 and 443.

30
Example 15
N-{5-[6-Chloro-5-(5-pyridin-2-ylthien-2-ylsulfonylamino)pyridin-3-y1]-4-methyl-1,3-thiazol-

2-vltacetamide bis(trifluoroacetate)




time 8.5 mnutes) in 7%vyield; 1H NVR Spectrum (acetone-d6) 11.03 (1H, br

s); 9.21 (1H, br 5 s); 8.54 (1H, m; 8.33 (1H, d); 8.08 (1H, d); 7.97 (1H,

d); 7.88 woOHpoams1276. 76 (1H, d); 7.62 (1H, d); 7.37 (1HPCW)GB2R033®4168H, S);

2.27 (3H, s); Mass Spectrum MrH+ 506 and 508. Exanple 16

N- (5-{6-Chl oro-5-[5-(4-chl orobenzam donet hyl

- 2-t hi enyl sul f onyl ani nol pyri di n-3=9PI-- 10 4- net hyl -

3- thi azol - L%ggg% SN %g%aktg{haﬁ&%aﬁﬂe%Mm&p@maat%o%ﬂxet hod to that

described in

6-chl 0%Q:H%Ydrb@r[&@%?‘1)—444!1161!1@11*1)[3-thlaz%ﬂ-lzlfylpzaiamidey\kdsaeaitamvdﬁ wgsidieact ed with
5-(4-chl or obenzam orretz%/l t hi ophene-2-sul fonyl chloride to give the title
Of

conpouBeylthiopbered-spliepil chloride EChgllV@ thettitlpecompoupd Metbeyl A HPLSugsiendion 14 NI\/R

Spect.r 16(% EhARSS 6y, %1%1%@%&%5()&%&%0@6) H'dgfzh ﬁ%s) %2?%11%]"%3

;1/%79 5( %ﬁs §1)(1H4m7588 BigtH S0); 8.88 BBH(BH7 .99 1H2A)29.883H, 11);; 7. Ma6IFH, dFPR62 r um
N- { 5- [61@11)0?{37511(1511))!2@3%63%9} 2eA T3EL y); Mass Sngetamyi MoFpyPP andi588-y| | - 4- met hy

I -1,3-thiazol- 2-yl1 acetanmi de bis(trifluoroacetate) Using an anal ogous
method to that described in Example 11, N-[5-(5-am no-
6- chl ol g- 3-yl ) - 4-nmethyl -1, 3-thi azol - 2-yl ] acet am de was reacted with

6- phenoxypyri di ne- 3-sul fonyl chloride to give the title conpound (Method A
HPLC: _(i_&ﬁihiqrmﬁ [t5r(#splﬂ@obﬁnﬁamdon_ﬁh\ﬂh2-1mmﬂsﬂfmvlammﬁm&mum

(acetone-d H br s) 8.51 (1H, m; 8.31 (1H,
d); 8 2 gt 1y 727 (1H m): 7.20 - 7.15

(3H m; 2. Hod Beekt MR- (53/imnd 518.
Exanpl e 18 g%su(lgha@ofgogsgﬁt orlgbgﬁ%gedrz{??%phenylﬁslﬂ”on{?( amn?cq))

i rdi n- -chlérogymdinIyyl)- 1—Iﬂethﬁr]a§2-(ﬂhla@1 -Yrillacgteatidavaercaeted Mifdr oacet at e Usi ng an

| t hod t
o ohi ool e Rerg ot RREPheRS- bl oS brailé R R REEORAL ¢ e wi e
WO 200‘2&@%%17&@%6 @ﬁ@&%{tﬁﬁé%%nu@&})uﬂrm s/fegpéﬁmassﬁefc&auﬂ (@bloasidge t o

give the title conpound (Method A HPLC: retention time 10.0 m nutes) in

50% wi dild7 (1H, DV SP8 1 Ums); (G2 (1dhdr dB)8. 201188 d); 7+ BH. 6);;7. Y dél. @11, br

2o (R Gt bt b Pt 2abP SRt (25 el O 92

Spectrum: M-+H" 596.

Example 17
20 N-{5-[6-Chloro-5-( 6-phenoxypyridin-3-ylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-

2-vl}acetamide bis(trifluoroacetate)

Using an analogous method to that described in Example 11, N-[5-(5-amino-
6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted With)
6-ph¢noxypyridine-3-sulfonyl chloride to give the title compound (Method A HPLC:

25 retention time 10.0 minutes) in 17% yield; "H NMR Spectrum: (acetone-dg) 11.07 (1H, br s);
9.17 (1H, br s); 8.51 (1H, m); 8.31 (IH, d); 8.21 (1H, m); 8.01 (1H, d); 7.45 (2H, m); 7.27
(1H, m); 7.20 — 7.15 (3H, m); 2.37 (3H, s); 2.27 (3H, s); Mass Spectrum: M+H" 516 and 518.

Example 18
30 N-{5-[6-Chloro-5-(4-nitrophenylsulfonylamino)pyridin-3-yl]-4-methyl-1.3-thiazol-2-

vllacetamide trifluoroacetate

Using an analogous method to that described in Example 11, N-[5-(5-amino-

6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with



Example 19 N

{5-[6-Chl or o- 5- ( 3- net hox) phenyl sul f onyl am no) pyri di n-3-yl | -4-nethyl -1, 3-thi
azol - 2-ywWpaoceteanizde trifl uoroacetate Usi ng an anal ogou®CrrtHr0eh/ 268 hat
described in Exanple 11, N[5-(5-am no- 10

6- chl oropyridin-3-yl)-4-nmethyl -1, 3-t hi azol - 2-yl Jacet am de was reacted with
3-ni et hoxybenzenesul fonyl chl ori del0d- give the title conpound (Method A

12, 25 (ThEOksebind) Supaga L eRp i R hE bt b e BPBRGHTREO)
7.34 ( 1bl0 hinuted) R950% Fiek8 HNMRYpecBud? (dcaidne-gl)) 11202AH, b36); 90, (1H, b6 ( 3H,
s); Mass Spectrum M+H+ 453 and 4

55, 15 Ex le 20 N
{5- [ 6- €1I3at502EL (D; 8 pANbBNORF1LS (i oy SR ﬂéig&rf%ﬂ (BF5 591324 Ckb shyMass.
tﬁat h:jgizolt- 201\\/4:*%13%%%%?3?%“ }‘\Il_tjgr ?g?gﬁnatng_ Uglong an anal ogous nethod to

6- chlsoropyridin-3-yl)-4-methyl-1,3-thiazol -2-yl]acetam de was reacted with
2- cyanobenzenesul fonyl chloride to give the title conpound (Method A HPLC:
r et ent iExampled9 8. 02 minutes); 1H NVR Spectrum (DVBQd6) 12.26 (1H, s);

8.40 (1H, 1 8. 0 1H, .. d 3. L, - 9 7. 8 j -1 7.83 (1H,
d): 2%9—@%@@@% o zol- T, (

Exanmpl &_Aladdtdnfide trifluoroacetate _ o
{6- Chl oro-5-]4=(2- cyanoet hoxy) phenyl sul f onyl am no] pyri di n-3-yl }
- 4- et hy| - 1,sing én anaddgoup mefiodde thatiderstibed in Eranene ilaa’tf'é5 %n anal ogous

thod tq.that . i bed i D) - N[5+ (5-api
?f c h}ooo r%%ﬁ}?ﬁogm&g%%'- %nﬁb{hﬁﬁgﬁgéﬁf '%;%cgfabgé?’fgggptg% gl was reacted with
4- ( 2- cyhedbRernyBeRgeass uhibaayto & kit dompoln®MbBod At HRLCorgusaiiod

(Method A HPLC: retention tipe 7.95 mnutes); 1H NVR Spectrum ( DM5Q6)
12. 25 (tb1d$.53 minues)3a 36%yield) 'HAMR SpevtnnnaIg394¢ 1820 (tB20030d64PH8s); - 101

(114 o 42 tly. & Sl vl Pih T Gl Bl ip 22t (21
22 5 {3H,5); 2,16 (3H, 5); Mass Spectruny M-+H" 453 and 455.

N- 15- (5- Benzyl sul f onyT'am no- 6-chl oropyri di n-3-yl)-4-nmet hyl -1, 3-t hi azol - 2-yl
| acetam de trifluoroacetate

Example 20
N-{5-[6-Chloro-5-(2-cvanophenylsulfonylamino)pyridin-3-v1]-4-methyl-1,3-thiazol-

2-vIlacetamide trifluoroacetate

Using an analogous method to that described in Example 11, N-[5-(5-amino-

20 6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with
2-cyanobenzenesulfonyl chloride to give the title compound (Method A HPLC: retention time
8.02 minutes); "H NMR Snecﬁum: (DMSOdg) 12.26 (1H, s); 8.40 (1H, d); 8.09 (1H, d); 8.02
(1H, d); 7.96 - 7.85 (2H, m); 7.83 (1H, d); 2.33 (3H, s); 2.16 (3H, s); Mass Spectrum:

M-+H" 448 and 450.

25
Example 21
N-(5-{6-Chloro-5-[4-(2-cyanoethoxy)phenylsulfonylaminolpyridin-3-yl}-4-methyl-1.3-thiazol-

2-vDacetamide trifluoroacetate

Using an analogous method to that described in Example 11, N-[5-(5-amino-
30 6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with
4-(2-cyanoethoxy)benzenesulfonyl chloride to give the title compound (Method A HPLC:
retention time 7.95 minutes); 'H NMR Spectrum: (DMSOds) 12.25 (1H, s); 10.32 (1H, s); 8.31




Usi ng an anal ogous nethod to that described in Exanple 11, N-[5-(5-am no-
6-chl oropyridin-3-yl)-4-methyl -1, 3-thiazol -2-yl]acetam de was reacted with
phenyl netweanesuisiznyl chl oride to give the title conpoulrdT(G¥0ésam4258 HPLC:
retention time 10 7.91 mnutes); "H NWR Spectrum (DvsQd6) 12.23 (1H, s);
9.82 (1H, s); 8.22 (1H, d); 7.45 ng d; 7.42 - 7.38 (2H, nl); 7.34 -
7.26 (3H, m; 4.66 (2H, s); 2.30 ¢ o s); 2.17 (3H, s); Mass Spectrum

MtH+ 4 3

N{5-[2ﬁ&1®07 32%155¢m 335%%‘1)157 SUPH W 285 REy 9 208 L0: 209 BRLEZIC 5 th
i azol - (gﬁyg)}mﬁsﬁec&mﬂmmhwmmgate Usi ng an anal ogous net hod to that
described in Exanple 11, N-[5-(5-am no-

6- chl oropyridin-3-yl)-4-methyl -1, 3-thi azol -2-yl]acetan de was reacted with
4- chl o%%phe ézget hanesul fonyl chloride to give the title conpound (Method A
HPLC: ion tine 9.0 mnutes); 1H NVR Spectrum (DVSQd6) 12.23 (1H,
s); % 9@[{-13BemvisubfodHamlind=6-cl)orophridzh-§-I)4-thethvl1 B0thiedbl-2 Gl Jactarille( 2H, S);
2.31 (3H,_ s); 2.16 (3H s) ; Mass Spectrum MrH+ 471 and 473. Exanple 24
25 N- {Iﬂf_lﬁm&&ﬂt_@io 5- (6 mor phol i nopyri di n-3- 1sy ul fonyl ani no }

P e o3 s iR ong ittt B B0 ae b B BMHlfe M WSS i @anet &' ©)

6- chl Or@cﬁﬁéﬂogymﬁ-y&l)-ﬂmem?mB*cﬁlaﬁoltzhqu’&@{anadey{vhafeabtamwd&l was reacted with
6- nmor phol i nopyri di ne-3-sul fonyl chloride to give the t|tIe conmpound ( Met hod

A HPL C:pheaylmethenesubfnyl; qhéorlﬂezg gitvierthe @y compoumpRVSHad: A FRLQ: Jplepiénicige)

76 0 7h ek B o @3“(5%5'%%9% SHE %%@d%eﬁz o 9, o

i3 11035278 OPEAIN0H208ss - 102
S SPUEOEE AT AR 0. 90 SOPCLR 100 000 osass

henoxy )SpeetmuhsMHL g indi4d8! pyri di n-3-yl } - 4- net hyl -

1, 3-thiazol -2-yl)acetam de trifluoroacetate

N-[ 5- (5- Ami no- 6-chl oropyridin-3-yl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de (30
my, 5 1en8l ) and 4-(4- met hoxyphenoxy) benzenesulfonyl chl oride (53 ng,

0. 22 mml) in pyr|d| ne (0.5 nL) was stlrred in a CEMDscover nono- node
m cr esvalVee S-d oS erotfs (4achigmbenz st fon damm pighier 3¢y} ‘ - gy, 13%

was obt |ned b Qre arat|¥ HPLC (I\/bthod A retention tlrre 5 49 m nutes);
1H NNR%&&%&&%X&“—%—E@%&% 26 (1H, s); 10.36 (1H s); 8.32

Using an analogous method to that described in Example 11, N-[5~(5-amino-

6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with
4-chlorophenylmethanesulfonyl chloride to give the title compound (Method A HPLC:

20 retention time 9.0 minutes); 'H NMR Spectrum: (DMSOdg) 12.23 (1H, s); 9.86 (1H, s); 8.25
(1H, d); 7.52 (1H, d); 7.40 (4H, q); 4.69 (2H, s); 2.31 (3H, s); 2.16 (3H, s) ; Mass Spectrum:
M+H" 471 and 473.

Example 24
25 N-{5-[6-Chloro-5-(6-morpholinopyridin-3-ylsulfonylamino} pyridin-3-yi]-4-methyl-

1.3-thiazol-2-vl}acetamide bis(trifluoroacetate)

Using an analogous method to that described in Example 11, N-[5-(5-amino-
6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with
6-morpholinopyridine-3-sulfonyl chloride to give the title compound (Method A HPLC:

30 retention time 7.22 minutes); 'H NMR Spectrum: (acetone-ds) 11.07 (1H, s); 8.81 (1H, s); 8.49
(1H, d); 8.27 (1H, d); 8.00 (1H, d); 7.86 (1H, dd); 6.87 (1H, d); 3.74 - 3.63 (8H, m); 2.37 (3H,
s); 2.27 (3H, s); Mass Spectrum: M+H" 509 and 511.




(1H, d); 7.74 (2H, d); 7.63 (1H, d); 7.09 - 6.98 (6H, m; 3.77 (3H, s);
2.29 (3H, s); 2.16 (3H, 10 s); Mass Spectrum M+H+ 545 and 547. Exanple 26
N- WO 2006/051270 PCT/GB2005/004268
{5-[6-Chl oro-5-(4-pyridin-2-yl oxyphenyl sul f onyl am-no) pyri di n- 3-yl | - 4- et hyl
-1 3-thiazol- 2-yl}acetam de bis(trifluoroacetate) 15 Using an anal ogous
nmet hod to that described in Exarrpl'é0§5, N-[ 5- (5-am no-
6- chl Ogﬁ&éﬂlgi g-S-yI )-4-nethyl -1, 3-thi azol -2-yl ] acetam de was reacted with
4- pyri drn- yPoxybenzenesquonyI chloride to give the title conpound
(Met hody4s h‘E’lGl?ﬂoro 3- Ht(anmbthﬂx{zﬂhafm}&)ﬁhdﬁimulfag&@ninmMirﬁﬁ%}t—nmmth‘ﬂDNBOd 6)
12.26 (1IH, s); 8 (1H, s); 8.33 (1H d); 8.19 (1H m; 7.95 - 7.89 (1H,
; 8123ﬂﬂuazolﬂwl)avetmmdemﬂuﬂnoaceiatﬂ2 (2H, d); 7.22 (1H, 20 q); 7.14 (1H

27 I\I—2 ?é ng&gﬁ& AI%%(??%?? pdrlrg/%'yﬁ%§%?&fﬁ%}l am no; pyr %C%gnéﬁl%%n%é?m: °
, 3- t h§ ag Pl mnlydndH4-@Cekmdkighdnbky)beesaaEbad €hRbid3(Singr 022 epack in 1
-sulfonyl chloride (0.2 nL, 1.7 mmol) was added to a sol ution of

N- [ 5 ( Syaidined0 - mh) Waﬁ)qjyrqddnra— GEM-Disopest mpmoam@ietrmcaquzapympa@@t aHGe
been .caool

THE
r eact | g? Q’c“ﬂrrg ISCBWPB Qﬁmfg p) ‘f’%sn%b ?lﬁ?cﬁ?dy pliegaraﬁge ﬁg&c (Meﬂ{l/%dp%f at ed
and t hgcfaabtllfiewa®d ﬁhﬁ%ég} VeONMR It (DMSO,) i@% ANAOURD. ss)glwrg) 8 32

hydr oxi de solution (2 nlL) 'was added and the resultant-m xture was

stirred1Ht dy;Gdomh (tZHmi)sﬂa&&(rléI ﬂ?nr7 0%- 6:98 (F, mhé. T7ddbk Bbﬁ%(ﬁﬁuﬁ)@zvléﬁfl
extract? ive t] rres 3%4 acetate and the conbi ned organi ¢ phases
mrelﬁrﬁm rﬁ‘?uﬁ ¢ and evapor at ed. The product was purified
by preparative HPLC to give the title conmpound WD 2006/ 051270

PCT/ GB2005/ 004268 -103 (Method A HPLC: retention time 7.7 mnutes) in 23%
yi el d; E&hthbﬁlﬁpectrum (DIVISOdG) 12. 25 (1H, s); 10.1 (1H, s); 8.39 (1H,

D7 RSl et £3-chith. M

0, Al o l' K]

5- (6- %gf}gcé?lﬁﬁg@yskﬁfﬂugwé@@ nopyr| d| n- 3- yl) 4- et hyl -1, 3-t hi azol - 2-yl | ac
et am uoroacetat e ing an anal ogous nethod to that described in
Exanpt e 27, Ukihpat 5nai<mgqme~meth0d to that descrlbedexample 25, N-[5-(5-amino-
6- chl oropyri di n- 3- zol acet ide was reacted with
met hane%6 lF’H’rWTIdml%Yé %E){@ot% ]ei] %Cefarn?lf% @Bﬁ?%%rﬁnd” Vet hod A HPLC:
retenti - Sl B toShieh b HDVERSReS pvethol BABDE) 1225
(1H, S)Qggﬁqg‘é%ﬁy 5 39°d(yc g%? i )n§ (Mctho

retention time 89n11nutes) "H NMR Spectrum: (DMSOd6) 12.26 (1H, s); 10.48 (1H, s); 8.33

(1H, d); 8.19 (LH, m); 7.95 - 7.89 (1H, m); 7.82 (2H, d); 7.71 (1H, d); 7.32 (2H, d); 7.22 (1H,

20 q); 7.14 (1H, d); 2.31 (3H, s); 2.16 (3H, s); Mass Spectrum: M+H" 516 and 518.

Example 27
N-{5-[6-Chloro-5-(3-chloropropylsulfonylamino)pyridin-3-yl]-4-methyl-1.3-thiazol-

2-vllacetamide trifluoroacetate

25 - 3-Chloropropane-1-sulfonyl chloride (0.2 mL, 1.7 mmol) was added to a solution of
N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (148 mg,
0.52 mmol) in THF that had been cooled to 0°C. The reaction-mixture was stirred at room
temperature for 15 hours, evaporated and the residue was dissolved in THF (2 mL). A
10% aqueous sodium hydroxide solution (2 mL) was added and the resultant-mixture was

30 stirred at room temperature for 15 hours. The reaction-mixture was extracted five times with
ethyl acetate and the combined organic phases were dried over magnesium sulfate and

evaporated. The product was purified by preparative HPLC to give the title compound



3.18 (3H, s); 2.37 (3H, s); 2.16 (3H, s); Mass Spectrum MH+ 361 and 363.
Exanpl e 29 15

N- { 5- 46- GNDaP@/B1178- di net hyl am nopr opyl sul f onyl al ni no) pycirdiBre®&/ophies 4- net hy
| -1,3-thiazol - 2-yl}acetam de bis(trifluoroacetate) N

{5- [6 Chl or o- 5- ( 3- chloropropylsulfhﬁ%:anlno)pyr|d|n 3-yl]-4-methyl-1,3-thia
zol - 2-yl}acetanide (30 ng, 0.071- ) was dissolved in THE (0.5 nL).

Di net h [ty .

react i veredey PR Ctetafin TEEF 17 PBuARH st P RMRAE, Prs0d

Fol | OM@qumFFgrm@mcsf) 83193(1&@@67196 (THR1)] 2A6QIYN); Pr3SAREL sWaS7iBH] ) ed by
preparative HPLC (Method A) to give the title product in 43%yield

(r et enRi28r(2H; mg; 211@(3Hn5tha9$\SDe¢WM+§bé@t3r um (DVBQd6) 12.24 (1H, s);
10.10 (1H br s); 9.36 (1H, br s); 8.40 (1H, d); 7.90 (1H, d); 7.44 (2H,
m,; 3.22 - 3.14 (4H, m; 2.79 (3H, s); 2.78 (3H, s); 2.57 (3H, s); 2.18 -
2. Osg(?di‘an{ﬂezg 16 (3H, s); Mass Spectrum M+H+ 432 and 434. 25 Exanple 30
N { .

,3-thiaz I- - acetam de b| s(trlfl uoroacetate) The t|tIe corrpound was
obt ai n te{5 [6-chloro 30
5-(3-chl or Omsﬂ@’érﬁéﬂafdgﬂﬁi ﬁa@ih@@)t@ﬂ{a't déganﬁecyﬂrﬂmnrmé by, - @sgs-ama)zm 2-yl}
acetam de and Tmorpholine by a nmethod anal ogous to that described in
Exanpl &- cmoropmpﬁ ylhaanatbylplhwhmal—M@cg@emdqowawea@teéWﬁ@ag@h@nea%% a
sol vent e reactio r oduct r ara RLC .(yet hod A)
o ot ehloRess ENE fgﬁ?} teing SERgRAIA MRS RleRiFE Sy s ifieulbHE 2" ",
2006/ 0 KAfhde) 18451 SPen nssgé @67 04 2LIRE)( 1H,
g%écle Drs gﬂ 6);7902 m% EMS d): 3.72 - 3.56
(4H rr)3 18399 s); 2237&3H( DD 16)(3H2$)6MaSSZSbeo§mm :M*?,H @@lran%éﬁ 2.32 (2H, m;
2.16 (3H, s); 2.09 -1.98 .(2H, m; Mass Spectrum MH+ 474 and 476. 5
Exanpl e 31 N-(5 {6-Chl oro-5-[ 3- (4- net hyl pi perazin-| - ‘
1) ] 2rog%54 %[; 9gyl am nol pyridin-3-yll-4-methyl- 1,3-thiazol-2-yl)acetam de
bi s(trifluoroacetate) The title conpound was obtained from N-£5 6- chl or o-
5- (3t V-5 -96:1Chibato s 3 dimekttatimiod propiydiiforsdarihoYpyridink3Ayl|+4-Bethiyi- higzoly| } acet
am de and 10 1- thyl pi perazine by a nethod anal ogous to that described in
Exanpl e-gacetanyde Bisdififlprogedtaielt was purified by preparati ve HPLC (Met hod
'Ql Hg- 0 43 '7 ve Hl\? zg 555 tdh?org I QAU ofop RIS Ik 18Ry larhSFpyHdin 3 F 4L RSHy1- 1\ Sazopect r um
an
2-yl}acetamide (30 mg, 0.071 mmol) was dissolved in THF (0.5 mL). Dlmethylamme (1 mL,

25 mmol) was added in portions and the reaction-mixture was stirred at room temperature for

20 15 hours. Following evaporation of the solvent, the reaction product was purified by ‘
preparative HPLC (Method A) to give the title product in 43% yield (retention time 4.1
minutes); '"H NMR Spectrﬁm: (DMSOdg) 12.24 (1H, s); 10.10 (1H, br s); 9.36 (1H, br s); 8.40
(1H, d); 7.90 (1H, d); 7.44 (2H, m); 3.22 — 3.14 (4H, m); 2.79 (3H, s); 2.78 (3H, s); 2.57 (3H,
s); 2.18 —2.08 (2H, m); 2.16 (3H, s); Mass Spectrum: M+H" 432 and 434.

25
Example 30
N-{5-[6-Chloro-5-(3-morpholinopropylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-

2-yl}acetamide bis(trifluoroacetate)

The title compound was obtained from N-{5-[6-chloro-
30 5-(3-chloropropylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl} acetamide and
morpholine by a method analogous to that described in Example 29, except that morpholine
was used both as a reagent and as a solvent. The reaction product was purified by preparative

HPLC (Method A) to give the title product in 12% yield (retention time 4.5 minutes);



Exanple 32 15 N-{5-[5-(3-Benz | ad

m nopr opyl sul f onyl am no) - 6- chl oropyri di n-3-yl)-4-net hyl -1, 3-t hi azol -

2-yl | acetwioi2d@/05inot i t | e conpound was obt ai ned from N-{BC&B2nd50000268

5- (3-chl or opropyl sul f onyl am no) pyri di n-3-yl]-4-net hyl -1, 3-t hi azol - 2-yl } acet
am de and 1-phenyl net haneam ne by a nethod anal ogous to that described in
exanpl e 29, except that 20 the proli%t was purified by preparative HPLC

(Met ho n ' ) | 3¢ t n
silica % bt QSM{%%e and §2§n%?6(g%i§f% h@lf/ﬁ)é@% a aéhyggl(ﬁent
The pr @IHCd) vas -ohs@{41Edn); 0.9429% .94 efHl;m)i Bl 6‘6NBH$@)€}QI3|7L(BH s) 2Get(@Hemit6) 8. 11
(1H, d); d; 7.39 - 7.21 (5H, m s); 3.37 (2H, t); 2.93
(2H, ni2162(3§7s)(2|99—s£ 98@&@&”3&@)@%2@%“@“%@3 Spectrum MrH+ 494
and 496. 25 Exanple 33 N 1 ,3-thiazol-2-yl}acetam de bis(trifluoroacetate)
The title conpound was obt ai ned fromN-{5-[6-chloro 30

5- (3-5clj.jxghﬁ,qggpyl sul fonyl am no) pyri di n-3-yl]-4-methyl -1, 3-thi azol - 2-yl } acet
am de and “cycl opent aneaniine by a nethod anal ogous to that described in
exanpl &-091{6 ﬂhboméaﬁf(mthmmmzm-\}w&)pmwlsu apy. wlagggaém}a wpethyle Vet hod
A) to giye. th? tltlet retent] 9N time 5.3 mnutes) in 40%y|eld 1H
NVMR Speet % br s); 9.21 (1H, WD 2006/ 051270

PCT/ GB2005/ Q%Qﬁl% co %Qﬁn@ﬁvﬁbbtaﬁe@%oﬁm {5g6-chloro8. 32 (1H, d); 8.05 (1H, d);
3.75 (1H, m; 3.55 ); 3.45 (2H, m; 2.46 (2H n}; 2.37 (3H, s); 2.26
(3H, sY- (3ﬁlllwoprozybalfqmﬂammp)pymdg@-le] tzmefly], 3rjpiazol-B5 agetamide(apd, ) Mass

Spectr 472

N {58 8- M}rggg%az(l%eal?\ye% ﬁ’t@ﬁ&ﬁ%"%%‘%%ﬁ‘%ﬁ Vil 1'8%31/ a%%(anoglﬁggl P regct ?rf 4- et hy
-1 3- R RePlvas uryﬁé@fge @ﬁﬂrﬁit@vetHPIEd? 0T RN ot Givid e titlk bﬁ)dﬁemaaxﬁtibnwas
obtained fromN-{5-[6 | ‘or o-

5-(3- chﬁmﬁ@b?@pwtsﬂtmﬁﬂmﬁm@bﬁﬂdélwwgp 4-met hyl -1, 3-thi azol - 2-yl }acet
am de and 10 2, 2-di net hyl propyl ami ne by a nethod anal ogous to that
described in Exarrpl e 29. The reaction product was purified by .preparative
HPLC (Yghhgfled2 to give the title product (retention time 5.4 mnutes); 1H
NVR Spectrum (acetone-d6) 11.05 (1H, s); 00 (2H, br s); 8.32 (1H, d);

8. 0315 N-IgSiﬂg-ﬁ-Eeﬁzylmiﬁoptowlsalf@ﬁflatrgmo)—é5chlgzomﬂ1m|31—vlh4~meihvifi J-Hepzody . 2. 27
(3H, s)

2-vI}acetamide

The title compound was obtained from N-{5-[6-chloro-
5-(3-chloropropylsulfonylamino)pyridin-3-y1}-4-methyl-1,3-thiazol-2-yl} acetamide and
1-phenylmethaneamine by a method analogous to that described in example 29, except that

20 the product was purified by preparative HPLC (Method A, retention time 5.6 minutes) and by
column chromatography on silica using dichloromethane and methanol (9:1) with
1% ammonia as eluent. The product was obtained in 12% yield; 'TH NMR Spectrum:
(acetone-dg) 8.11 (1H, d); 8.04 (1H, d); 7.39 — 7.21 (5H, m) 3.91 (2H, s); 3.37 (2H, t); 2.93
(2H, m); 2.37 (3H, s); 2.26 (3H, s); 2.12 (2H, m); Mass Spectrum: M+H" 494 and 496.

25
Example 33
N-{5-[6-Chloro-5-(3-cyclopentylaminopropylsulfonylamino)pyridin-3-yl]-4-methyl-

1.3-thiazol-2-y1}acetamide bis(trifluoroacetate)

The title compound was obtained from N-{5-[6-chloro-

30 5-(3-chloropropylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl} acetamide and
cyclopentaneamine by a method analogous to that described in example 29. The reaction
product was purified by preparative HPLC (Method A) to give the title product (retention
time 5.3 minutes) in 40% yield; "H NMR Spectrum: (acetone-dg) 11.05 (1H, br s); 9.21 (1H,




1.09 (9H, s); Mass Spectrum MH+ 474 and 476. 15 Exanple 35 N-(5- f

6- Chl or 0- 5-[ 3- ( 3- net hyl but yl am no) propyl sul f onyl am nol pyri di n-3-vl | -4-net hy
| - 1 3-thWweazode/@137h) acet ami de trifl uoroacetate The titl| eCTwHo0MB4268S
obtained fromN-{5-[6-chloro 20

5- (3-chl or opropyl sul fonyl am no} pyri di n-3-yl]-4-nethyl -1, 3-t hiazol -2-yl } acet
am de and 3-methyl butyl am ne by al®®t hod anal ogous to that described in

Exanpl t r od S f tai Met hod
A To o st BRE’ 432 41 OF 80D (MR TR s B RREUE DASTRFGRE:

Spect r yme (Qﬂ:ﬁ?omswﬁ)[ $)12.06 (HLH); B)4 —2.0382H2h); hes s)1.763(2B1. o)1 HE5 —d)).59 8. 04
(1H, d); , 3.42 (2H, t); 3.2 (2H, t); 2.46 (2H, q); 2.38 (3H
s); 2. zzH(@DaMassSmwtmeMJrH "W2end3d-m): 0.92 (6H, d); Mass Spectrum MeH+
474 and 476. Exanple 36 N(5- f 6-Chloro-5-[3-(1Htetrazol-5- laY

m no) propyl sul fonyl am nol pyridi n-3-yll-4-nethyl - 1, 3-thiazol-2-yl)acetam de
30 The Eﬂah{lﬁeg@rrpound was obtai ned from N-{5 [ 6- chi or o-

5-(3-chl oropropyl sulfonyl am no}pyrl di n- | 1-4-methyl -1, 3-thi azol -2-yl }acet
| ] ylsudion m]a. pmdmi%-vlﬂr nl@tﬂdbé&la&dy }| n

Exanpl A The r tion roduct was purified by preparative HPLC (Met hod
A to ;ﬁm&ﬁ—%ﬁ%& a5e (retention WD 2006/ 051270 PCT/ GB2005/ 004268
-106 tiine 4pQ tileidh@ohnd Wak OBEnSR @GR Nis-[6agadone- d6) 11.04 (1H s); 8.73

(1H, br s); 8.31 (1H, d); 8.07 (1H, d); 6.06 (2H, br s? 4.37 (2H, t):
3. 47 ( 2H3-thloropropglsplfenylagninoysirin: 3p]-4metipy] éﬁ-théagﬂl 29 facemmidesdet r um

MtH+ 47 d 474. 5 Ex

| ~yl é%%i%)ag??}WP"é’WPBH’;’/aNEW nmﬁbt\%ﬁ kS 99& at?ﬂe?%{%ﬁd P EfAmple 20. The

3-thi aZrQal;c'tl%n)f)w(ﬁGﬁvﬁJr% 1édr‘t!yf prepiaaee@t e (MothokiA) 18 oot prdactobt ai ned
from N-{5-[6-chl oro- ? |'or opr opyl sul fonyl am n

pyri di nz@entich tﬁnﬁr‘éﬂmylhuﬂesn HARApectnyh} @eesopgriad 15&50(1}11@) 9.00 (2H, br s);

23" T A LUIERR O B el AT RO SRl B U2 R iR e o ©
give thﬁog% ,8); M%g%gctr&ﬁeﬁmfmgn ahi @6 6. 7 m nutes); 1H NWR Spectrum
(acet one-d6) "11.705 S); 9.13 (2H, br s); 8.31 (1H, d); 8.04 (1H, d);
T L LR AR A R
(SpeE:t r Jifample 3% o - 1 - - 1 ’

N-(5-{ 6-Chloro-5 -[3-(3-methylbutylamino)propylsulfonylamino]pyridin-3-y1}-4-methyl-

1.3-thiazol-2-yacetamide trifluoroacetate

. The title compound was obtained from N-{5-[6-chloro-

20 5-(3-chloropropylsulfonylamino}pyridir1—3-y1]-4-methy1—1;3—thiazol-2-y1}acetamide and
3-methylbutylamine by a method analogous to that described in Example 29. The reaction
product was purified by preparative HPLC (Method A) to give the title product (retention
time 5.6 minutes); "H NMR Spectrum: (acetone-dg) 11.04 (1H, s); 9.28 (2H, br s); 8.31 (1H,
d); 8.04 (1H, d); 3.54 (2H, t); 3.42 (2H, t); 3.2 (2H, t); 2.46 (2H, q); 2.A38 (3H, s); 2.27 (3H, s);

25 1.64 —1.70 (3H, -m); 0.92 (6H, d); Mass Spectrum: M+H" 474 and 476.

Example 36
N-(5-{6-Chloro-5-[3-(1 H-tetrazol-5-ylamino)propylsulfonylamino]pyridin-3-yl}-4-methyl-

1,3-thiazol-2-yDacetamide

30 The title compound was obtained from N-{5-[6-chloro-
5-(3-chloropropylsulfonylamino} pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl } acetamide and
1 H-tetrazol-5-amine by a method analogous to that described in Example 29. The reaction

product was purified by preparative HPLC (Method A) to give the title product (retention



15 MtH+ 500 and 502. Exanple 38 N-(5-{6-Chloro-5-[3-(2

4- di met hoxybenzyl am no) propyl sul f onyl am nol pyri di n-3-yl }- 4-nethyl -

3-t hi azolwd-29é6)scEvam de trifl uoroacetate 20 The titl e EOFERNE/0NSS
obtained fromN-{5-[6-chloro-

5- (3-chl or opropyl sul fonyl am no} pyri di n-3-yl]-4-nethyl -1, 3-thiazol -2-yl }acet
ami de and 2, 4- di rret hoxybenzyl ammﬁby a net hod anal ogous to that

descri [ eact i i rative
wprc (e EY T SenlEAa G & IR RS, B8 L s D R ey T
NVR Spey E'tg@m(m | A%.00@H] 6} st 1.30241 H); 3.87 (21, (32 42 H hp; 337 (35 58;.2317(1H d):
8.03 (1 ); 7.35 (1H, d);, 6.61 (1H, d); 6.54 (1H, dd); 4.29 (2H, s); 3.87
(3H,  <3H, 9 MasySnactram: MFFE A 2amd 47%: 3.37 (2H, t): 2.47 (2H, q): 2.37 (3H,
s); 2.27 (3H, s) Mass Spectrum MH+ 554 and 556. The title conpounds of
Exanpl es 39-42 were prepared by a nethod anal ogous to that 30 described in
Exam g xhipl¥§7 2006/ 051270 PCT/ GB2005/ 004268 - 107 Exanple 39

N-[5-(2- Acetyl am no-4-net hyl -1 3-thiazol -5-yl)- 2 chI oropyrldln 3-yll
pr opand\ﬁf{ii% Qh}qro-ISrfar(ﬁml@hexwkn@uhv ARnONPIaRH P A e ipyrding3-yh 4-methy

?et €t hi azol - 2- yl Jacetam de was reacted with

propanoyl CI"hleQﬁl'e@gm Eﬁmw&@a&tm@dmgﬂm Neaslqor i fied by preparative HPLC
(Method A) to give the title product éretentlon tinme 26 m nutes); 1H NWR
Spect r Baf3- @m@m@@ylsamwmmm}pmdm—@ -yii7A-pethyl- 13-thigzobg- wmqetaayde andgg (2H,

i 10138@%}?5}/152 H@fﬁ@a{x 1{’3?@1 Eg@oﬁ Rl Ao obiiclBERa RPECARHI MR 339 and

3-thi azr@alc’tl%n}ﬁwd'ugt’ W BRI Yy & a%atWe'Hﬂ@'@M%b@@Dl@@h@&he titlé f)ﬂodﬁditoac etate

Usi ng an anal ogous net hod io that described in Exanp N-[5-(5-am no 15

6- chl ﬁr(rrmgntlomtmesﬁ» . myinutesye tHHNMR Smctmmz(@cetgnqqu) dé él%(ﬂrﬁd@ d3 FHeend with
et L ENRN: s R s P B30k SR ARIATIE] a1B R0K (Ao By rRegparat ve

1H NMVR 262 D163 i 8pdfruptH, d
8.1,8 qﬁ? 8(3,}%)92 (gH %i) 7535{78](?12{ ﬁ’))”()g 2. 40(5?%H) N%asszpla (3H, sg Mass

15 M+H 500 and 502.

Example 38
N-(5-{6-Chloro-5-[3-(2,4-dimethoxybenzylamino)propylsulfonylamino]pyridin-3-yl}-

4-methyl-1,3-thijazol-2-yl)acetamide trifluoroacetate

20 The title compound was obtained from N-{5-[6-chloro-

5-(3-chloropropylsulfonylamino } pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl }acetamide and
. 2,4-dimethoxybenzylamine by a method analogous to that described in Example 29. The

reaction product was purified by preparative HPLC (Method A) to give the title product
(retention time 6.6 minutes); '"H NMR Spectrum: (acetone-dg) 11.03 (1H, s); 9.33 (2H, br s);

25 8.31 (1H, d); 8.03 (1H, d); 7.35 (1H, d); 6.61 (1H, d); 6.54 (1H, dd); 4.29 (2H, s); 3.87 (3H,
s); 3.82 (3H, s); 3.53 (2H, t); 3.37 (2H, t); 2.47 (2H, q); 2.37 (3H, s); 2.27 3H, s); Mass_
Spectrum: M+H" 554 and 556.

The title compounds of Examples 39-42 were prepared by a method analogous to that

30 described in Example 11.



Spectrum M+rH+ 401 and 403. 20 Exanple 41 N-[5-(2-Acetyl am no-4-net hyl -
3-thiazol -5-yl)-2-chloropyridin-3-yl 1- 2- phenyl acetam de trifluoroacetate
Usi ng an woabagsuzonet hod to that described in Exanpl e PCT/AB2p&s/00%26am no 25
6-chloropyridin-3 -yl)-4-nethyl- 1,3 -thiazol-2-yl] acetam de was reacted
wi th phenyl acetyl chloride. The reaction product was purified by
preparative HPLC (Method A) to givl0%the title product (retention tinme 9.04
m nut e%h 1H %\/R Spectrum (DVBGQd6) 12.23 (1H, s); 9.92 (1H, s); 8.30 (2H,
n; 7.27 (1H, in); 3.82 (2H, s); 2.36 (3H s); 2.15 (3H, s);
Mass §pp5r:(t2r Aaétvll%s&!riﬂio 4 etland 1 83az033 - xRl ophRidin-3-yl]propanamide
N-15-(2Z-Acetyl am no-4-nethyl -1, 3-thiazol -5-yl)-2-chl oropyridin-3-yll-
2- ( 4- midifteproadetaty/| ) acet ami de trifluoroacetate WO 2006/ 051270

Excc'!l-/rrpgl?)gog?{ 41’?%23%%13;0%%%8%@&1%(1%0 thapaesglqg (f m@aﬁﬁﬁie ip A;r t@ES gl%ﬁ‘ﬁ)r i bed in

6- chlsolamYdrb 3y;l~1) 4%&3&1@34&3&1 ?yl]?aé@darrﬁdey\bvitm@&t&ﬂmdﬁ ptegnbg@act ed with
2- (4- met hoxyphenyl )acetyl chlorid he reaction product was purified by

pr epar ahlovide HPhCreagtitst produckwas @ugﬁv@ by peepesative BELE(ethed 89 Engive the titlee 8 96

(o mproanchomipT i belipisel! MR ey (o012 PR er 8" o

s); M 2. M4 323’8"' H4% Mg 149 (3H, t); Mass Spectrum: M+H"
N-{5-( %ygiggggﬁmno 4@%@% ﬁl azol - -SF -2( chl)oroars)i/rll)%clrrlllmB yll 10

2- (3- m3Bhenyg phknyl ) acet ani de tr| fI uor oacet ate 2- (3- Met hoxyphenyl ) aceti c
acid (12 ing, 0.072 mml) was stirred in oxalyl chloride (1 nL) at 65C for
30 m%utes. The oxalyl chloride was evaporated. N-[5-(5-Am no-

6- chl onpgp) ﬁ‘ﬁ“g"‘ -3-yl)-4-nmethyl -1, 3-t hi azol - 2-yl ] acetam de (10 ng, 0.036
nunol) and DIEA (0.04 nL) in di chl oromet hane were added and the mixture
was st iN-fe@- Ax:ewn@m@ﬁ 1B¢hyli hatliazol HavITRechlorapyridie 3 hérmeethyihenzamidd j ed by
preparathve HPLC (Method A) to give the title product (retention tine 8.72
mi nut edELlUoreacelate 5804 - 11 NVR Spectrum (DVBOd6) 12.23 (1H, s); 9.90 (1H,
s); 8. 31 - &Jﬁ%% &@ﬁald?ous ﬁw%d(t&ﬁxatﬁéscn@e@ﬁl Ex Iﬁél( 2?Vi{5@-am@nc85 - 6.81
(1H, m; 3.78 s), 5 (3 s); 2.36 (3H, 's); 5 (3H s%; Mass
Spects lﬁnthbblyﬂ@ﬁ-B alb}é-m&ﬁyl-l 3- th1azol—2 vi] acetamide was reacted w1th 4-methylbenzoyl

chloride. The reaction product was purified by preparative HPLC (Method A) to give the title
product (retention time 9.98 minutes); '"H NMR Spectrum: (DMSOdg) 12.25 (1H, s); 10.16
(1H, s); 8.40 (1H, d); 8.18 (1H, d); 7.92 (2H, d); 7.37 (2H, d); 2.40 (6H, s); 2.16 (3H, s); Mass

Spectrum: M+H" 401 and 403.

20
Example 41
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]-2-phenylacetamide

trifluoroacetate

Using an analogous method to that described in Example 11, N-[5-(5-amino-

25 6-ch10ropyridin-‘3—yl)-4-methy1—1,3-thiazol-z-yl]acetamide was reacted with phenylacetyl
chloride. The reaction product was purified by preparative HPLC (Method A) to give the title
product (retention time 9.04 minutes); 'H NMR Spectrum: (DMSOds) 12.23 (1H, s); 9.92 (1H,
s); 8.30 (2H, m); 7.35 (4H, q); 7.27 (1H, m); 3.82 (2H, é); 2.36 (3H, s); 2.15 (3H, s); Mass_

Spectrum: M+H" 401 and 403.

30
Example 42
N-[5-(2-Acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-vi]-

2-(4-methoxyphenyl)acetamide trifluoroacetate




20 Exanple 44

N-[ 5-(2- Acetyl am no-4-net hyl -1, 3-t hi azol -5-yl)-2-chl oropyridin-3-ylI-

4- di met hywerenevaisut7anani de bi s(trifl uoroacetate) A m xt uPeTaB2005/004268
N-[5- (2-acetyl ami no-4-nethyl -1, 3-thi azol -5-yl)-2-chl oropyridin-3-yl]-
4-chl or obut anam de (10 ng, O. 026 mmol ) and di nethylam ne (500 I) in THE
(0.5 n) was 25 stirred at 60C ov &0t ght. The reaction product was

fied b i ta t
Cretenti on’ P BlabutRelo)FHaPde Gt oyl S L S BEBIEE L o) 10 25
(1H, ' s)k-ctPor8pyridid-B-yIF-H+m&hA0l, 26 ﬂHazcﬂ%yl?acB@nﬁ@d'bva@eacth whth- 3. 06 ( 211 m ;

2.80 (6H, d 2.56 (2H, t); 2.38 (3H, s); 16 (311, s); 1.98 - 8(2H
nl); Msé-s @gympﬁnyl)qqn:g{kc@%dean"ﬂwgggmog@rqqh@t was purified by preparative HPL

N[ 5-( GelyA e n I hanenrr -yI]
4- chl or?(]g@ }og ré)%o Cge\(?eutgig gﬁ%?&fu?:‘i (get%ﬁ o%zt%n{& gr% mategj] UL $ A
2006/50@&@)(?%[2 @BZ(@HS&)O%Z B, s),18)29 m@[ ng); am&a(aan agom) (2EL, dpd. "I?o(StH)a)
described in anpl e [ 5-
6- chl orZO%@@i‘HShQM3}‘L&L&@_&§QﬁQ31tM+HZGW end/fihcet ai ni de was reacted with
4-chl orobut anoyl chloride to-give the required starting material; Mass
Spectrum MrH+ 387 and 389. 5 Exanple 45
N-{5- (a;xgg,ﬁ;lmm no- 4- net hyl - 1, 3-t hi azol - 5-yl )-2-chl oropyridi n-3-yl I -
4- nor phol i nobut anam de bi s(trifluoroacetate) Using an anal ogous nethod to

‘ anERe ethylal . 34thiazqls)-y1p-20hderopyidipg3-vi]-
4- met hyI : 4 -\ [ |d| n- 3- yl ] -4-chl or obut anam de was
r eactledtn OGP G TTe L5 on product was purified by
preparative ﬁeﬁM& mceh@ aau\(ez ﬂ%eo OUBtnﬁlﬁolpmﬁldﬁﬁrec( meixenll chloride me 3. 99
m nut es) ; 1H NMR Spectrum (DVBOQd6) 12.25 (1H, s) 1H, s); 9.53 (1H,
s); 8. :{2 nﬂz)m 6§9C f&.309min2Hds. The ogalylchidride was ev:ap@@teazw [5H§5~A3nmo? (2H, d):

> 1 02 otlironyidipekid) dmenys fo-ntal sl 60 Mps e D R >0

{515 Q@%ﬂ@fﬂﬁmmﬁm@a&h{aﬁé QRY Atz MedntkulFe WY brirkePatd0P@26H 3Pmithukes.

acet am
N-[ 5156 SEmrfbmﬁo)ﬁpedédmt W{aﬁpﬁd@@rg}tgﬁa&m\lﬂﬁm@éMeﬂ&o}dh&)amglweZthgltl]lapmdam de (30
11 nmmo enzal de e 16 .m. 16 mo odj
gganob&f%WWltw .73 miﬁuteg)@ i)mzﬂ%ﬂ M—aﬁ%@ i)(laﬁ%%?ﬁil gi & Y sdnd
t | 0 )
adae aad (e s AT STt BT B AP B o b s e i)y 38

(2H, s); 3.75 (3H, s); 2.36 (3H s); 2.15 (3H, s); Mass spectrum M+H" 431 and 433.

20 Example 44
- N-[5-( 2-Acetv1amin0-4-mefhv1— 1,3-thiazol-5-y1)-2 -chloropvridin—B -vl]-

4-dimethylaminobutanamide bis(trifluoroacetate)

A mixture of N-[5-(2-acetylamino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]-
4-chlorobutanamide (10 mg, 0.026 mmol) and dimethylamine (500 pl) in THF (0.5 mL) was
25 stirred at 60°C overnight. The reaction product Wwas purified by preparative HPLC (Method A)

to give the title product (retention time 3.93 minutes; 4 mg, 39%); '"H NMR Spectrum:
(DMSO0dg) 12.25 (1H,'s); 9.85 (1H, s); 9.30 (1H, s); 8.32 (2H, s); 3.15 - 3.06 (2H, m); 2.80
(6H, d); 2.56 (2H, 1); 2.38 (3H, s); 2.16 (3H, s); 1.98 - 1.89 (2H, m); Mass Spectrum:
M+H" 396 and 398.

30 The N-[5-(2-acetylamino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl]-

4-chlorobutanamide used as a starting material was prepared as follows :-



was purified by preparative HPLC (Method A) to give the title product
(retention time 9.73 minutes; 19 ng); 1H NMR Spectrum (DVBQd6) 12.13 (1H,
s); 7.60 woHMpoed)s1276. 38 - 7.30 (4H, m; 7.22 (1H, t); 6PBO/GERBY)5/0WY2686. 67
(1H, s); 4.47 (2H, s); 2.12 (3H, s); 2.03 (3H, s); Mass 25 Spectrum M+H+
373 and 375. Example 47 N-(5-{5-f

(Ani I'i nocar bonyl)ani no] - 6-chl oropy}q9d'l n-3-yl;

- 4- et hyl - I
N[ 5- (5- Ani }jr%glg naaﬁl? O(gé%%ﬂrl%%ggtt%myf%sﬁnbed h Eixa?pée%]H &5? %miﬂ"] acet ai ni de
(20 nyg- o'ﬁ(br?‘p}@ﬁnﬁrﬁqjl)A&Mi&ih)ﬂh@ﬁﬂhazmgﬂhﬂamu(m&&Bam with 23chiorobytameyl e
stirred in THE (0.6 inL) at 40C for_ 2 hours. The I’GQC'[IOH r oduct was
puri fi eblopde tor gipatherpquradmtacting/metesal; Mass gpgstoun: MyH S8¢ pad g$%duct‘
(retention time 8.93 mnutes; 10 ng, 36%; 1H NVR Spectrum (DVSQd6) WO
2006/ 051270 PCT/ GB2005/ 004268 -110 12.23 (1H, s); 9.56 (1H, s);.8.69 (1H,
d); %i&a{@ﬂ;@) 8.15 (1H, d); 7.48 (2H, d); 7.32 (2H, t); 7.02 (1H, t);
2.40 (3H 2. 16 (3H s); Mass Spectrum Mr-H+ 402 and 404. Exanpl e 48 5
SA A G ALY 3- -7.l =¥ ;l[‘ VY "f ai r Opyr| di n- yl}

LOACSIHE 1 i di n- 3-y1 ] - 4-net hyl -1, 3-t hi azol -

; CL{
2-yl)ac cet am[ﬁihg"@ﬁan@lo%%ﬁé m@dloumo il desEib&t VEampie44, V-1 8- Hdetylﬁlnﬁlbr: i nol)
was added. The " solution was placed in an ice-bath and acettyg chl ori de
(V]

( 0. 058 4amethgl- B3 e rol- wsl-2achdengpyridinBay vt shlorghidangnude was ywasted tvitr ed at room

t enper at ure for hou then ev at ed t wer e
addet). THRIQIMG Sr?ﬂ‘fgg%pwgg(’td‘?ﬁf‘séadn@o ﬁ ﬁy%&g&ﬂyﬁﬂ%@{ﬁ f}t%gys’f) t?%ere and
evapor @ﬁl%%rodﬂhﬁ(ré@ﬁ%ﬂ @ie BIOO0HRitedR SHNMVIRS Slfé!dtrbﬁﬁ EDRISTdR) 1225 HIRL6);(Md hod

A) to give the title product (retentlon tinme 2 mnutes) in 91%yield; 1H

NVR Spéthly n9.53 (DIsids2 (2H.33; 1.94256)d); B760H, 1}43 @) 2HR 12347 1H1L &)y 328 -06 -

150 (3! At g6 ik il Clislinle (S0 a9

{2- Chl (ygctﬁnnZM@ﬁif@ggﬁdazwl net hyl urei do) - 4-net hyl - 1, 3-thi azol -5-yl I pyridin
- 3-yl hanesul f onam de 20

N-[ 584 2- Am no-4- et hyl -1, 3-t hi azol -5-yl ) -2-chl oropyri di n- 3-yl ] net hanesul f on
am de dé purity 88 % 0.17 nmmol) was dissolved in a mxture of THE (1
m.) an ”?16 and cooled to OC. Pyri.dine (0.103 niL, 1.27 mml) was
added fppl g?y\@gergxlaﬁﬂﬁ@)%—cﬁlm&fyﬁﬁﬁﬂﬁﬂﬂ IR T, BUﬂhlaz@l-Z’-Vn@B&bﬂndeThe stirring
was continued for 2o mnutes at OC and at room tenperature for 1 hour.

Addi ti onal phER@E-ambloss-ohlorapystim-3-9l)eidethyl-15- tluambn}l’-))’l]a@éamlde (30 mg;

0.11 mmol), benzaldehyde (0.016 mL, 0.16 mmol) and sodium cyanobqrohydrlde (13 mg,

20 0.21 mmol) were mixed in NMP (0.9 mL) and acetic acid (0.1 mL). Chlorotrimethylsilane
(0.04 mL, 0.32 mmol) was added and the mixture was stirred overnight. The reaction product
was purified By preparative HPLC (Method A) to give the title product (retention time
9.73 minutes; 19 mg); "H NMR Spectrum: (DMSOdg) 12.13 (1H, s); 7.60 (1H, d); 7.38 - 7.30
(4H, m); 7.22 (1H, 1); 6.80 (1H, d); 6.67 (1H, s); 4.47 (2H, s); 2.12 (3H, 5); 2.03 (3H, s); Mass_

25 Spectrum: M+H" 373 and 375. |

Example 47
N-(5-{5-[(Anilinocarbonyl)amino]-6-chloropyridin-3-yl} -4-methyl-1,3-thiazol-2-yDacetamide

N-[5-(5-Amino-6-chloropyridin-3-y1)-4-methyl-1,3-thiazol-2-yl]acetamide (20 mg,
30 0.07 mmol) and phenyl isocyanate (0.023 mL, 0.21 mmol) were stirred in THF (0.6 mL) at
40°C for 2 hours. The reaction product was purified by preparative HPLC (Method A) to give
the title product (retention time 8.93 minutes; 10 mg, 36%); '"H NMR Spectrum: (DMSOd)




25 added and the stirring was continued for 45 m nutes. The reaction

m xture was partitioned between ethyl acetate and saturated aqueous sodi um
hydr ogen warbh@angizo The organi ¢ phase was washed w th gameBRI&DhIdzFEEOUS
sodi um hydrogen carbonate, twice with water and finally wth brine.
Evaporati on of the organic solvent at reduced pressure gave N[ 5-(6-chl oro-
5- met hanesul f onyl am nopyri di n- 3- yl')ugf- net hyl -1, 3-t hi azol - 2-yl ] carbam c acid

phenyl .9 S L Rautgu ) 0 S
150 and st e 8 S4B Gk 0k Ne' ¢ %u%r?ylga%féf Tranars Bodn o ol )
was di sped el t); a.4@r(yH, M%((@H&)masas&ctmnf M-y 290 end 40403 nl) was added.
The reaction m xture was stirred at roomtenperature for 4 hours. After
dilution with a m' xture of acetonitrile-water (1:2; WO 2006/ 051270

PCT/ GB gp/ 03@ -111 4.5 nmL) containing 0.1%trifluoroacetic acid, the
reacti 6?% t was purified by preparative HPLC (Method A) to give the
titl es prgeYei(ACEtGlagiihd)Rmetiye 1 B-thidFonsyEis)-chibfawtid@nsygont ai ning the title
conmpound were collected and the acetonitrile was evaporated at reduced

pr essurié(phenylsulfensildeeiamids| uti on was stored overnight at 4C. The resul tant

Dhect P ( ARSIECHG0R By iy Mo bBab L ARSI GReB) 11 NI
7.86 (1 ﬂ')etanﬁdésQfaﬁ diskol¥d in TIPQ Tﬂlbﬂhylbfmﬁa OI\HB ;mb, 0441 rhhbl) wid)add&d. 2Bhe ( 1H,
d; 4.34 22H d); 16 (3H, s); 2.32 (3H, Mass Spectrum MeH+ 442 and

444, Thelnionswas leamd mmwnﬁataﬂyandlacgwt mlarzdﬂ |n}lL,20 hneobpyasi adided
? yl C{Jhanes &Lona re was s%greg at room f’ie{IEﬂePagurn%r% h urs \!afaé th%n%gz?p %{ec? s follows

et hanewu{& QRY byl a%@mermle Rdded! IThe 4rgiBidPHasclwas dtdBxh magnydilmeelras) de (73
ng, approximately 0.2 nmmol) was heated to reflux in a mxture of ethanol

(14 ni Lﬁltqcrﬂaramygpmteﬁyérhgmcbon pm@ptdquamrlfrpdm)prmratws@ﬂ?wGﬂe@od?ae

et hanol d

made a:tpeeawae U B R R e 2 aRls ST B 154 Rt SRR BT € L1 E 1eS
neutra i _1 I t
By - SAPOuN IO ARYS: F?@éiﬁﬂ?em PPk e, %E’WW P anats o Y

( DVBC6).6D(BD); wei(ﬁﬁrs)szmmﬂ sp; 5926 (3, S)M@ZSMI-M"&} 469, @Q%QH s, NH;
2.75 (3H, s); 2.17 (3H, s); Mass Spectrum M-Ht+ 319 and 321. Exanple 50 20
N-[ 2- Chl or 0- 5- (4- et hyl - 2- ur ei do- 13-t hi n. zol - 5-yl ) pyridi n-3-yl | benzenesul fo
nam de %l{lae(‘@- Anmi no- 4- net hyl -

-thiazol -5 ) -2-chl oropyridin- 3 yI ] benzenesul fonam de (19 ng, 0.05 mmol)
was di sNdRv@ldoionS-{2-(3-Divin-2 dvimkthylufeideid-oretiaddt3sthidzobbydlpariding 10 L, 0.08
mol ) s..added and the m xture was stirred for 90 mn at roomterrperature.
Addi t i o yl isocyanate (0.01 nL, 0.08 minol) was added and

the s§irringyWag) Amino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-ylJmethanesulfonamide
(63 mg, purity 88 %, 0.17 mmol) was dissolved in a mixture of THF (1 mL) and DMF (1 mL)
and cooled to 0°C. Pyridine (0.103 mL, 1.27 mmol) was added followed by phenyl

chloroformate (0.027 mL, 0.2 mmol). The stirring was continued for 25 minutes at 0°C and

at room temperature for 1 hour. Additional phenyl chloroformate (0.013 mL, 0.1 mmol) was
25 added and the stirring was continued for 45 minutes. The reaction mixture was partitioned

between ethyl acetate and saturated aqueous sodium hydrogen carbonate. The organic phase

was washed with saturated aqueous sodium hydrogen carbonate, twice with water and finally

with brine. Evaporation of the organic solvent at reduced pressure gave N-[5-(6-chloro-

5-methanesulfonylaminopyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]carbamic acid phenyl ester
30 which was used without purification; Mass Spectrum: M+H" 439 and 441.

The material so obtained (purity approximately 25%; 0.04 mmol) was dissolved in dry
DMSO (0.5 mL) and furfurylamine (0.03 mL) was added. The reaction mixture was stirred at

room temperature for 4 hours. After dilution with a mixture of acetonitrile-water (1:2;



25 continued for l[hour. Methanolic ammonia (1 ni, 7M was added and the

m xture was stirred for 35 mnutes at roomtenperature. The m xture was
partiti orwo 2o@toseEn sat urated aqueous sodi um hydrogen eamrhaBrat500d0sd

n- but anol . The aqueous phase was extracted with saturated aqueous butanol
and the conbi ned organi c phases were washed with water and evapor at ed.
Preparative HPLC (Reprosil 100 C--1Bl120 x 250 nin; 10->70% sol vent B over

30 40 pi d f ' i ) i .
Sri 11 b OHEER AR OF R0 ol S8MTk Deaclibh bROBIPRUIRS vy phepaptive )
8. 28 ( HLCMethodB) o #i%e ﬂ%:'_'ﬂlflezﬁzrgduc? Benfidhitinder7 4 minutds) 6 Brattibids ¢Bithining. 21

(3H, s); Mass Spectrum Mk 2006/ 051270 PCT/ GB2Q05/ 004268 - 112
The N- [iB-title-compoond wees ¢ajlected and Hieeeioniirile waszvapgrafied gl fefued pressure.

3-yl]b f id ' i
> Yl naBa sl sORED Wi 138Y oop Rt ML s TR et B LRI BRATELP 1 00°
w?g _5I( gi_vgﬁ?%frigé g@ﬁpwnu@ h; 1H RRER &pkafunef (DMSOEi) 0. 5951 Hf bad, NH); 9.83

5- benz €ifésuNEDn§.3aid Hopy 7i8Gi(HH3d)y 76041 Heemby7-0Q (131 tbait. 3N A (IFh dd): &M %e was

condi ¢ Aot B RR GG AR oy Hlab ek A P PG T i e

to be used iihet\IEs-ENhinSLARethK AP z81L53D)-2-chloropyridin-

N- 15- ( 5- Benzenesul onyl am no- 6- c’hI. oroRyridin-3-yl)-4-nethyl -1, 3-thiazol -2-y
| | - 5- mBtHjrheth@nepiifonainidd-used ag a Sarting matstial Waspieprsshasiodews :-

LA 1 R e Sk AR o) bersene
5- Met hyl gi-pRgiv 73 'ﬁ% hpproRimattlyi0aZ Sl fwaaRARIML refilxOihiadaixtde of ethgnol0. 056

nmmol ) wes™ added and the m xture was stirred at 15 roomtenperature for 35
m nut e€14 e apd equesss hyfro¢tierie ad (3Mn7 wds fankOymingtasy Thpebapelwasem A) .

Addi di onal 5- et byl - 2- | -2H-[1,2, 3]-tri.azol e- 4- | chlori
0 01 oS CadRlae RIS P oh R GE FoP a0 Sl %o e
was  papdiitd RRRCkiBEEINEE PASHAAKSHBBE Whadafus Ao diiBy S EAGaRe fajued aafingnd

et hyl ° acetat’e. The organic phase was washed w th water ,and brine an

gvignr gﬂg&ddazl'(ﬁémgep\ilrdgyég?@suiﬁml ety pue tmbmgdﬁleﬁarl?&ﬁ step; HEI MIMBRBpactizi: 100
"18, y P . _ :

v act | ShMSaTQ 90 Babr s oHbenrdl Budhnar Bedb TGP CR ¢ ofRo il ef
conpou S y i1d I 9 ;

OB foMaseshenit RATCHIg i sa (32 00 3 T
7.79 (2H, t): 7.53 (4H, d): 7.51-7.44 (1H m: 2.50 (3H s): 2.24 (3H s):

Mass Spectrum_ MrH+ 566. 25
Example 50

20 N-[2-Chloro-5-(4-methyl-2-ureido-1,3-thiazol-5-yl)pyridin-3-yl]benzenesulfonamide

N-[5-(2-Amino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl]benzenesulfonamide

(19 mg, 0.05 mmol) was dissolved in dry DMF (1 mL). Trichloroacetyl isocyanate (10 UL,
0.08 mfnol) was added and the mixture was stirred for 90 min at room temperature.
Additional trichloroacetyl isocyanate (0.01 mL, 0.08 mmol) was added and the stirring was

25 continued for Thour. Methanolic ammonia (1 mL, 7M) was added and the mixture was
stirred for 35 minutes at room temperature. The mixture was partitioned between saturated
aqueous sodium hydrogen carbonate and n-butanol. The aqueous phase was extracted with
saturated aqueous butanol and the combined organic phases were washed with water and
evaporated. Preparative HPLC (Reprosil 100 C-18, 20 x 250 mm; 10—70% solvent B over

30 40 minutes) and freeze drying gave the title compound as its trifluoroacetic acid salt (15.5 mg,
57%); "H NMR Spectrum: (DMSOds + DZO) 8.28 (1H, d); 7.80-7.75 (2H, m); 7.68 (1H, br t);
7.63-7.57 (3H); 2.21 (3H, s); Mass Spectrum: M+H" 424.




The title conpounds of Exanples 52-56 were prepared by a nethod anal ogous
to that described in Exanple 51. Exanple 52 30

N- 15- ( 5- BEozeswsui7bonyl ai ni no- 6- chl or op PCT/GB2005/004268
iyrdin-3-yl)-4-nmethyl -1, 3-thiazol -2-yll- 2-benzyl oxyacetam de Using an

anal ogous rret hod to that described in Exanple 51, N-[5-(2-am no-4-nethyl-
1, 3-thiazol -5-yl)-2-chl oropyridin- :41% ] benzenesul fonam de was reacted with
WO 2006/ 05124 / / chloride. The
reaction pr Odgcﬁ%%gﬁ&%??#ﬁgﬁq3}1%1%%%#152%#3@%? thod A) to give the
titl e B-glbdizeddselfeminiida utddms a%tﬁtnmg mateela) WaﬂﬂrbpMaSﬁél@Wsum (DVBQd6 +
D20) 8.56 (1H, d); 8.09 (111, d); ﬁ)f br d); (1H, t);. 7.70 (2H,
t): 7.31-7. 2ésipgpy analggopg mpetizod foshy tdeapr d ipfhe Pﬂﬁl%y%ft%ﬁinplﬁ“%@at 11, d);

3.86 (11 529. ‘Exanple 53
N 16, ( EoBgerbd whnith hdpdaic ot AR BBl NS B ST P Pzl -2y
IT- 2 (ﬂbé@kﬁmmﬂﬁamiﬂo@pﬁa@m 915410 tbi)- ng-taiazarmtyr}mmldewa@ﬂydmlytsaat

described in Exanple 51, N [5-(2-am no-4- yl -
1, 3- t hi Wit hqusops hydrogiome ag rP@paﬁaEWyHPE}@dﬂ?éiﬁé%wtﬂabmwsmge theacted with

Sr Cpar aet DR pREFIR it 7 e e e e B B P o (e 0. 1
m nutes); 1H NVMR Spectrum (DI\/BOd6 + D20) 8.60 (1H, d); 8.01 (211, d);

7.93 (1H, d); 7:81 (211, t); 7.68 (2H t): 6.85 15 (1H, d); 6.78 (211, d):
3.68 (SE&amBl)e513 52 (1H, d) 3.34 (111 d); 2.26 (311, s); Mss Spectrum
e 5 L .

I |- 20 ﬁpﬁéﬂy@QQﬂﬂl@B}-ﬁﬁﬁbl@ﬂl &em,d)gnﬁﬁb anal ogous met hod to that descrl bed in

Exanpl e 51, N-T[5-(2-am no-4-net hyl -
1, 3-t hi azol -8 [%K? ~Lominatbmsthyi-l g thiagol f ybehollaropyrifionilbrazopesulengnridg wi t h

oy cpar 40P 5ie kDN G SRy v gh3FtR Pl EV B R T ol i e .5
M nut esgiazdid k- &4%% %Pﬁﬂbfl&'é’@lﬂ%@@ 6+m¥1@lmg§ adile88nd # mitelre whs 4drréddil, d);
8.02 (311, d): 1 (211, t): 7.51 (211, d): 2.28 (3H, S);

MBSS ISp@gmtgmpemms- f@'ZJ@ mm‘mp The gg)gress of the reaction was analyzed by HPLC
(system A). Addidional 5-methyl-2-phenyl-2H-[1,2,3]-triazole-4-carbonyl chloride (2 mg,

0.01 mmol) was added and stirring was continued for 40 minutes. The mixture was
partitioned between aqueous saturated sodium hydrogen carbonate and ethyl acetate. The
organic phase was washed with water and brine and evaporated. The residue was subjected to

20 preparative HPLC (Reprosil 100 C-18, 20 x 250 mm; 10—60% solvent B over 40 minutes).
Appropriate fractions were pooled, concentrated and freeze dried to give the title compound
as its trifluoroacetic acid salt (12 mg, 30%); "H NMR Spectrum: (DMSOdg + Dzo) 8.67 (1H,
d); 8.35 (1H, d); 8.19 (2H, d); 7.91 (1H, t); 7.79 (2H, t); 7.53 (4H, d); 7.51-7.44 (1H, m); 2.50
(3H, s); 2.24 (3H, s); Mass Spectrum: M+H" 566.

25

The title compounds of Examples 52-56 were prepared by a method analogous to that
described in Example 51.

Example 52
30 N-[5-(5-Benzenesulfonylamino-6-chloropvyridin-3-y1)-4-methyl-1,3-thiazol-2-vl]-

2-benzvloxvacetamide

Using an analogous method to that described in Example 51, N-[5-(2-amino-4-methyl-
1,3-thiazol-5-y1)-2-chloropyridin-3-yl]benzenesulfonamide was reacted with



N- 15- (5- benzenesul f onyl a. w no- 6-chl or opyri di n-3-yl ) -4-nethyl -1, 3-t hi azol - 2-
yll furan- 30 2-carboxam de Using an anal ogous nethod to that described in
Exanpl e 5% 2bbef51778- anmi no- 4- et hyl - PCT/GB2005/004268

1, 3-thi azol - 5-yl') - 2-chl oropyri di n-3-yl ] benzenesul f onanm de was reacted with
2-furoyl chloride. The reaction product was purified by preparative HPLC
(Method A) to give the title WO 20882051270 PCT/ GB2005/ 004268 - 114

Crre oy SRk BhiSRal: Budt b Sifgrogiy] “M?’?ﬁﬂ@@’? YEpp PR COREa £ b
tEZ( 2 ngl Z@Stgjgwe it} 1itl6 pbaluet (rbtentin tim 9 ZaminBids); s H; NIMRsSpeSprant (DMSOdsH+ 475. 5

N 15- (@ﬁ@l&%@%l@ 0319/? Qtl‘ﬁldr)nog%@ﬁ&’nféb rﬁjﬂﬁ{ 3)»>7l7)0 @Hqbi Fr}ll 712%(311% azol - 2-
yll- 2- t |- OGOLKS t-hgad e bed in
Exarrpl '?‘%;@(?@?(424"? %?Iﬁ neet?@ylﬁ[ié (PEOMS 3B (AdaY, 9 A3, SRS

1, 3- thlmu_;MﬂH*ZrQth oropyri di n- 3-yl ] benzenesul f onam de was reacted with
10 2-net hoxyacetyl chloride. The reaction product was purified by
preparative HPLC (Method A) to give the title product (retention time 7.0
m'nutesliIt %Eilg Spectrum (DVvBGd6 + D20) 8.59 (1H, d); 8.14 (1H, d); 8.03
(2H, d); 1 H t); 7.70 (2H, t); 4.01 (1 H d); 3.72 (1H d); 3.18
(3H, s)p-[2(2BehdesiionyMasito-Sritdropyrldive ) -4pRth s Eddaplo-AdF N

{5-[6-Chl oro- 5- (2, 4- di met hoxyphenyl sul f onyl am no) pyri di n-3-yl | -4-nmethyl -1, 3
"t hi azd-(4-methoxvpheaybagetamide 4- Di et hoxyphenyl sul fonyl chloride (J. Med.

Chem , 1977,;-20, 1 e

N-[51?5 amn USI & & a§%°3‘rzl ngg%tmqﬁ"}tdg %g %EI?E?LH@S gﬁaj‘z&&?qg%&l{iﬂ&ﬁ%%te Yam de
(150 nm) 3Jﬂnamr5Lﬁp nech{ckoPyritin- 395ﬂ]l)ehﬁﬁle§1ﬁﬁﬂhﬁlﬁww§sqje&ﬂttdﬂmtnﬁs heat ed at. 50C
for 16 hours. The mixture was cooled to roomtenperature and concentrated

by evapbfdameﬂwxthm@yl)TC@ml ahﬂendaswaeiaTtmoprwu% s REEfipd by pparagic RPbfasi |
C18 1 9 0%
oG RS 0 P e ShHEE D PR L P Gt

acet oni ceric aci ‘as—ef uent a flowrate
of aboutpMSoalL+ D, 0y8850 (THedrat@Er@al, d cr 8, aR VeI, it ur@teﬂ 6les di et hyl
et her "[.,(g)ZS H%_vezgze tl(t | e )gg O(End 2 S@b(tl\/\/mtg SO|(Id X g}i tl)ﬂ NVR
Spect§ uth, leﬁSt&a(@}I 2); 80§ SH. 3H)3,52 @Hzg) Gs34 QR 4:2.266(3 ss Speggims 3H) ,
660(%%@)5296 69 (d, 1H), 9.64 (d, 1H), 6.75 (d, IH), 825(br s, 1H),
9.80 (s Mass Spectrum MtH+ 483. The
N-[ 5- (5-ai ni no-6-chl oropyridin-3-yl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de
used as a starting nmaterial was prepared as foll ows :

Example 54

N-[5-(5-Benzenesulfonylamino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]-

20 6-chloronicotinamide

Using an analogous method to that described in Example 51, N-[5-(2-amino-4-methyl-
1,3-thiazol-5-yl)-2-chloropyridin-3-yl]benzenesulfonamide was reacted with ‘
6-chloronicotinoyl chloride. The reaction product was purified by preparative HPLC (Method
A) to give the title product (retention time 8.5 mihutes) ; "H NMR Spectrum: (DMSOdg +

25 D,0) 8.58 (2H, dd); 8.44 (1H, d); 8.02 (3H, d); 7.86 (1H, t); 7.71 (2H, t); 7.51 2H, d); 2.28
(3H, s); Mass Spectrum: M+H" 520.

Example 55
N-[5-(5-benzenesulfonylamino-6-chloropyridin-3-y1)-4-methyl-1,3-thiazol-2-yl ] furan-

30 2-carboxamide
Using an analogous method to that described in Example 51, N-[5-(2-amino-4-methyl-
1,3-thiazol-5-yl)-2-chloropyridin-3-yl]benzenesulfonamide was reacted with 2-furoyl
chloride. The reaction product was purified by preparative HPLC (Method A) to give the title



30 A m xture of 2-acetam do-4-nethylthiazole (20 g),

3-am no- 5- brono- 2-chl oropyridine (J Het. Chem, 2003, 40, 261; 16.5 @),
caesi um fwoanics1(743. 68 g), palladiun(ll) acetate (1.73Pgr/GBrdosdny26BNV50
(480 nL) was stirred and purged with nitrogen for 40 m nutes.
Tri-tert-butyl phosphine (0.34M sol ution in hexane; 44 nL) was added and the
reaction nmixture WD 2006/ 051270 PcH 482005/ 004268 -115 was stirred at

r oom t & Rf cfi‘ggﬂ'&ﬁti&f)ﬁmg’@ﬁﬂlﬁl&te@i ;Hﬁbgg §;(§]éé'trTuﬁ{i‘_KDMS>6&é LeDYEPs §Y H)ﬁ . and

heat ed under nitrogen e mxture was subsequently
stirred. = (1H)dMS.0%62pedal .88 €1 Hpt); 1.86 (IHd; 7.6 H axd. TR(1H, ri);xd. 55 € Hyakl);pour ed
into stirred, cooled water and,the precipitate was isolated, washed with
wat er 2P @H. 8 Masp Spectiumy MEE d73sol ved in a heated 5 1:1 nixture of

di chl oronet hane and net hanol and decol ourising charcoal was added. The hot
m xture was filtered and the filtrate was evaporated. Toluene was added to
the rsegixdmeplasd the mxture was evaporated. The resultant residue was
triturated under diethyl ether. The solid so obtained was isolated, washed
with dideti(a-Bengenesulignylagminoo-chlosonysidim-vheymethylt | Srdyazphd-viat eri al (21
g); 1HN SREGL (DVBO-d6) 2.15 (s, 3H), 2.36 (s, 3H), 5.73 (s, 2H),
7.2 (s,é—\g%ll—%% . (s, 1 H, 12.2 (s, 1 H); Mss Spectrum MH 281.
Exanpl e 58 Usdifgarpahatypaliogeiindietiiededcaibtdat Extegste 5 hao[5-4n-txnanphendiffyl- t he
appropriate N 5-%2- am nopyridin-3-yl)-4-met hyl -1, 3-t hi azol - 2-yl ] acet am de
was r edel-Bdazal-otyl-Prehlosonypigodvilhenzenefuifongmide iras reagtedwitlyi ve t he conpounds
described in Tabl e ... .Unlgss otherw se > tq c{ was
puri {OI ?edmgéllloﬁ}laecﬁ ra IPR}%%' I—]ﬁtecfeocrjlu%rpé?r‘%lscit W%%%?Herde@ggﬁsg%%-g%ﬁeaggﬂgi |eggodbsi ng a
sol ventaabagheeht tigé ploabet (@14 tasey Onhintick e 'HINMRI Sectré@ntmMSONg + | %
acetic aci as eluent at a flowrate of about 10 nL/mnute. Unless

ot her wil®)st 3 @H, ds St Hl, thry/03 G, 6h:i B3 (b th 700aEs Bi 401 1Hvdi BBl e

Not o R B 9 P L PHED AP D e S M3 60l oro 211 uor ophenyl (3]

6-chloro 2, 6-difluorophenyl

15 Example 57

N-{5-[6-Chloro-5-(2.4-dimethoxyphenylsulfonylamino)pyridin-3-yl]-4-methyl-1.3-thiazol-
2-yl}acetamide A

2,4-Dimethoxyphenylsulfonyl chloride (J. Med. Chem., 1977, 20, 1235; 376 mg) was

added to a stirred solution of N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-

20 2-yl]Jacetamide (150 mg) in pyridine (1.5 mL) and the resulfant solution was heated at 50°C for
16 hours. The mixture was cooled to room temperature and concentrated by evaporation. The
residue was purified by preparative HPLC on Kromasil C18 reversed-phase silica using a
solvent gradient of 10% to 100% acetonitrile in water (containing 1% acetic acid) as eluent at a
flow rate of about 10 mL/minute. The material so obtainedwas triturated under diethyl ether to

25 give the title compound as a white solid (70 mg); "H NMR Spectrum: (DMSOdg) 2.16 (s, 3H),
2.29 (s, 3H), 3.76 (s, 3H), 3.83 (s, 3H), 6.60 (m, 1H), 6.69 (d, 1H), 9.64 (d, 1H), 6.75 (d, 1H),
8.25 (br s, 1H), 9.80 (s, 1H); Mass Spectrum: M+H" 483.

The N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide used as a
starting material was prepared as follows :-
30 A mixture of 2-acetamido-4-methylthiazole (20 g), 3-amino-5-bromo;2—chloropyridine
(J Het. Chem., 2003, 40, 261; 16.5 g), caesium fluoride (43.68 g), palladium(II) acetate
(1.73 g) and dry DMSO (480 mL) was stirred and purged with nitrogen for 40 minutes.
Tri-tert-butylphosphine (0.34M solution in hexane; 44 mL) was added and the reaction mixture



[4] 6-chloro 2,5-difluorophenyl [5] 6-chloro 2,4-difluorophenyl [6]
6-chl oro 3, 4-difluorophenyl WO 2006/ 051270 PCT/ GB2005/ 004268 -116 [71
6- chl or o Wp2eaidshazror ophenyl [8] 6-chl oro 4- met hoxyphenyCT/dE2posoetsBor o
3, 4-di net hoxyphenyl [10] 6-chloro 2,5-di net hoxyphenyl [11] 6-chloro
2- met hoxy- 5- net hyl phenyl [12] 6- chloro 2- met hoxy- 4- et hyl phenyl [ 13]
6-chl oro 3-net hyl phenyl [14] 6- childpo 4- nmet hyl phenyl [15] 6-chloro

Mot W SRS W (6 ST Re ! LLMGRATRAIOOMABIN and ke

4- cyanophgs st unfietQitr6zed Tbiof Bovks.aThE aiFk PR Wbsedqueddy Gireddl @ kom
3-acet am dophenyl [22] 6-chloro. 3-acetam do-4-ethoxyphenyl [23] 6-chloro

4- met hytespetasng Fgrmidriyaurs. [ Thejregiliont midurs-veasgropredriainystiniedsiookdemater and the
g f:ﬁl g?%hglx%f hf%;s)é%%&gﬁ 6\%&]}&5]{\%@@]& chl ﬁ?ﬁ?‘g ’flflle solﬁd%xrfa%rg]sesgﬁfe}ﬁg Q%Q%ed [27]

4- ( 3- £hl:9heix B & YAMERIBRMNNANR REA YiethdndPinddeeBlonfisinb @R&BoA vaas%daé@dmezm 4-yl
[30] 6-chloro N-trifluoroacetyl-1, 2,3, 4-tetrahydroi soqui nolin-7-yl [31]

6- chl ormiXtpngeyasyiiltepedond-the ﬁlt@tmwasa@\raahgamdo qualveple iwes @dged to[tBtesBluclahd the
2-thien 33 chlor t hi 3
5-(2- &Hﬁ?ﬁ’}a&ﬁyﬂ?%ﬁ & %gf B%It%lt 5&% c&!ewas%f {g}ga}te%ul&qﬁr g}eéhyl ether. The solid so
2- di ngdinbd WaslAdRkedd wihed with diethyl ether and dried to give the required starting material
(21 g); "TH NMR Spectrum: (DMSO-dg) 2.15 (s, 3H), 2.36 (s, 3H), 5.73 (s, 2H), 7.2 (s, 2H),
10 7.67 (s, 1H), 12.2 (s, 1H); Mass Spectrum: M-H"281.

Example 58
Using an analogous method to that described in Example 57, the appropriate
N-[5-(5-aminopyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide was reacted with the
15 appropriate sulfonyl chloride to give the compounds described in Table I. Unless otherwise
stated, each reaction product was purified by preparative HPLC on Kromasil C18
reversed-phase silica using a solvent gradient of 10% to 100% acetonitrile in water (containing
1% acetic acid) as eluent at a flow rate of about 10 mL/minute.
Unless otherwise stated, each sulfonyl chloride was a commercially available material.

20 Table I

No. & Note R' R’
[1] 6-chloro 3-fluorophenyl
[2] 6-chloro 2-fluorophenyl
[3] 6-chloro 2,6-difluorophenyl
[4] 6-chloro 2,5-difluorophenyl
[5] 6-chloro 2,4-difluorophenyl
[6] 6-chloro 3,4-difluorophenyl




[36] 6-chloro 1, 2-dinethyliinidazol
5-chl oro-1, 3-di net hyl - | H pyr azol

-5-yl
-4-yl

[37] 6-chloro
WD 2006/ 051270 PCT/ GB2005/ 004268

-117 [ 38]w6-200d/0312702, 4- di net hyl -1, 3-t hi azol -5-yl [39] @CTHREH/004268
2-acetam do-4-net hyl -1, 3-thiazol -5-yl [40] 6-chloro
3, 5-di net hyl i soxazol -4-yl [41] 6-fluoro 2,4-dinethyl-1,3-thiazol-5-yl [42]
6- met hoxy 2, 4- dlnethyl 1, 3- thiazor1$6yl [43] 6-chl oro 3-pyridyl [44]
6- f | uor g—3=pyrHdyl et 3 467 6-cnhtoro n-propyl | [ 47]
6-fluor¢o neth [48 %Zﬁor?gt hoxy t lﬂﬁgﬂ()pﬁ%‘iy 6-chloro ethyl [50] 6-chloro
2,2,2-tnifluopgget hyl 6-dhbkskb 6- rre mﬁlletp@%ﬁényﬂSZ] 6-fluoro phenyl [53]
6- met hoxy phenyl [54] H phenyl]| [55] H 4-fluorophenyl [56] 6-chlaro
2-ni t robhenzyl [9]57] €>6®MQIDO 3-( 43;4611111@;11,0[&19\1@1113@)(1)/) propyl Not es The proaducts
gave the char act-er+-5 . dat-a—shown H-R 6)
5716 (5] 3ty [18] oo {6chigp 7. 5hom @@et Y@I@P}lyﬁ 64-7.70 (m 2H), 8.83 (br
s, 1H), [T0°© S 14 261 63 __%ﬁ%, roam NVFRF 441 5 [R] 1H
NVR Spe(trumtt ]BI\/SOd ) EO]RG (s %Is-rﬁl?tﬁg%ys S, 1@&%%7 36 (m 1H), 7.46| (m
1H), 7)71-7.[19 (m |3khlor8. 34 ( DR-rSethddyr4-mibhyBghepbr s, 1H), 12.26 (s,| 1H);
Mass Spectrum MrH+1441 [3] 1H NVR Spectrum (nl\/Rer 217 (s 3H.12 32
(s, 3H), 7.3013n :>|6|)ch107ro71 7. BB~ n(urthylpllml 7.83 (d, 1H) 8.38 (s, 1H),
11. 19 (bF—s—HDH ;n, o —vir—ASS AT HHNWR
Spect r um DrI/EHées) » 61"?*%r 3H) %@Y@W& 7.51-7.60 (m 2H), 7.60-7.68
10 (in, J.H) 15178 (U6 chidro S- 30| 4Sn )] Hé‘h br s, IH), 1227 (s, [H;
Mass Spectrurl}'l Mt 1459. o etlHd > m:h%p yfl

[16] 6-chloro 4-trifluoromethoxyphenyl

[17] 6-chloro 3-nitrophenyl

[18] 6-chloro 2-nitrophenyl

[19] 6-chloro 4-cyanophenyl

[20] 6-chloro 4-acetamidophenyl

[21] 6-chloro 3-acetamidophenyl

- [22] 6-chloro 3-acetamido-4-ethoxyphenyl

[23] 6-chloro 4-methylsulfonylphenyl

[24] 6-chloro 4-acetylphenyl

[25] 6-chloro 3-(4-methoxyphenoxy)phenyl

[26] 6-chloro 3-(4-chlorophenoxy)phenyl

[27] 6-chloro 3-(4-tolyloxy)phenyl

[28] | 6-chloro 4-(3-chloro-2-cyanophenoxy)phenyl

[29] 6-chloro benzo-2,1,3-oxadiazol-4-yl

[30] 6-chloro N-trifluoroacetyl-1,2,3,4-tetrahydroisoquinolin-7-yl

[31] 6-chloro N-methyl-2-o0x0-1,2,3,4-tetrahydroquinolin-6-yl

[32] 6-chloro 2-thienyl

[33] 6-chloro 3-thienyl

[34] 6-chloro 5-(2-methylthiopyrimidin-4-yl)thien-2-yl

[35] 6-chloro 1,2-dimethylimidazol-4-yl

[36] | 6-chloro 1,2-dimethylimidazol-5-yl

[37] 6-chloro 5-chloro-1,3-dimethyl-1 H-pyrazol-4-yl




WD 2006/ 051270 PCT/ GB2005/ 004268 -118 [5] 1H NMR Spectrum (DWVSCQd6) 2. 16
(s, 3H, 2.32 (s, 3H, 7.26 (m 1H, 7.58 (m 1H), 7.78-7.84 (m 1H), 7.79
(s, 1H), W02bogws1278H), 10.91 (br s, 1H), 12.27 (s, 1H); PERGB28FAOU268 M

M-H+ 459. [6] 1H NVR Spectrum (DI\/SOdG) 2.16 (s, 3H, 2.31 (s, 3H),
2.61-2.76 (in, 3H), 7.87 (m H% 8.35 (s, 1H), 10.69 (br s, 1H), 12.27
(s, 1H); I\/ass Spectrum M+H+ 459 j7 =1H NMR Spectrum (DVBQd6) 2.16 (s,

3 2. 3F+—s—3Hr 55— n—2H)8: ; ,
S 52 (br § 3§}’ 75’291 A %1?%%}5@%8‘% R A 18] 1H mI\/R
Spect 5 3 - 717 (d| 2H),
o6 (o] L et f ?#f‘l‘%?—n. D T e S6 T

H); Mas3 Spe@@jum | GehMrbi+ 453) 3 pGlimetiyNbmaspiebyt um “TOVBGIB) 2 16 (
3H)1 2. 27 (s 3H) B 76 (c 3H) 2 .92 (¢ 11 l,-l 111\ 791(

H, 7.34 (m 48, 7] 64w | H) Zédzlee?léﬂ 143 tfﬂr)azoltirﬁzs (s Tﬁﬁ’ Mass
Spectru 1 ] e ‘
H .,

3H), 3.68 (s I‘.{%JH) E) |

H, 7]73 (343 gc%forg,br S, B?Qldyllo 05 (s 1H); Vass Spectrum M+ H+
11] 1H N Spectrum & 17 (s, 3H) 2 27 (s_3H) 2 28 (s,

3H), 3.3 (s[4@H), |@ihbr¢d, -pyddd4 (m 1H), 7.56 (s, 1H), 7.72 (

H, 8.2 ; —9- , 3 H 467
2- Met hoxy- 5- Ayl ph&ryst&ent ony| 3aWFEY de is described in 20 Tetrahedron,
1997, 53; T2 -1 NVR—SpeetT (DVBCd6) 2. 16 (S, 3H), 2.29 (sS,| 3H),
2.36 (s, 3H),t§§]. b5 (S g 3}?1’@3’1 7,05 (s, 1H, 7.60 (d. 1 ),
7.74 (d] 1H) ,[48} 27 ($-fldord) . 9. aale( H), 12.26 (s, 1H); WMass Specftrum
MtH+ 467 Spect rum mm 2 16 (s 3H) 229 (s_3H) 13 83
(s, 3H),| 7.1748Q, 2H)6-metzax37 66 (rsthyiH) 7.71 (d 2H) 8. 29 (s lH) 10. 30
(s, 1H) 32265+ Mass—Sp o — M43 77— H4T—TheTreactton

condi ti gns \A/E[f”% vari écFT’é%rof ol | opg lhy 4-Tol uenesul f onyl chI oride (141 )

was add¢d To gp{TTE 7€ Of |59 2 trifl thvl
N[ 5-(5-am nJ% chl ()Ppgpfxgér |Hd| n- 31 y125- i uor?telilyl 3-thiazol- 2-yl]acetanjde

(70 mg) (and dky] pyr i dimethyR. 3 miphaytl the m xture was stirred at room 30
tenpera'rllrp for 5 hours WAt er ns added ahd thn mxt UH-e—\WasS e\vlaporat d
The resildue &3] di s$cfiwasd i n 7INPh&hanol i ¢ anmoni a and the nmi xture was

stirred -&k—%—t—enp%. re—forighours—Themxture wasevaporated @and -
water wds ad The rtegtg‘f”f}ént pPﬁfc‘HYZi tate was

[54] H phenyl

[55] H 4-fluorophenyl

[56] 6-chloro 2-nitrobenzyl

571 6-chloro 3-(4-methoxyphenoxy)propyl
Notes The products gave the characterising data shown below.

[1] 'HNMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.29 (s, 3H), 7.54-7.63 (m, 3H), 7.64-7.70
(m, 2H), 8.33 (br s, 1H), 10.66 (br s, 1H), 12.26 (s, 1H); Mass Spectrum: M+H" 441.

5 [2] "H NMR Spectrum: (DMSOds) 2.16 (s, 3H), 2.30 (s, 3H), 7.36 (m, 1H), 7.46 (m, 1H),
7.71-7.79 (m, 3H), 8.34 (br s, 1H), 10.83 (br s, 1H), 12.26 (s, 1H); Mass Spectrum: M+H" 441.
[3] 'HNMR Spectrum: (DMSQdg) 2.17 (s, 3H), 2.32 (s, 3H), 7.30 (m, 2H), 7.71-7.80 (m,
1H), 7.83 (d, 1H): 8.38 (s, 1H), 11.19 (br s, 1H), 12.27 (s, 1H); Mass Spectrum: M+H" 459.
[4] 'HNMR Spectrum: (DMSOds) 2.17 (s, 3H), 2.31 (s, 3H), 7.51-7.60 (m, 2H), 7.60-7.68

10 (m, 1H), 7.78 (d, 1H), 8.36 (s, 1H), 11.03 (br s, 1H), 12.27 (s, 1H); Mass Spectrum:

M+H" 459.




i sol ated, washed with distilled water and dried. The material so obtained
was purified by WD 2006/ 051270 PCT/ GB2005/ 004268 -119 col um

chr omat ogwepbys/assi7ng a 49: 1 m xture of dichl oronet hane a&ou/Grebésaneiesas
eluent. There was thus obtained the required product (32 ng); 1H NWVR
Spectrum (DVSQd6) 2.17 (s, 3H), 2 28 (s, 3H, 2. 4 (s, 3H, 7 4 (d 2H) ,
7.6 (s, 1H, 7.66 (d, 2H), 8.3 (st $—I),104 (s, 12.25 (s, 1H); Mass

Spectrttgil I\/Hq:ﬁ%@?‘s %! |& hDW§8$§t3w@iW 2%@7]1ﬁ,7 %Iﬂ%ﬁ %%29 (s,

1H) 8.BRB-1 84 (thH H), 70798Q, 11y, 885 GHH), 1@.926bx(ss 1 HJ,HR;2Mas 5H); Biies (Spedtrunht H+
482. [16%H%H NVR Spectrum (DVSQJ6) 2.16 (s, 3H) 2.26 (s, 3H), 7.59 (d,
2H) , 459.1H), 7.89 (d, 2H), 8.28 (br s, 10.60 (br s, 1H), 12.25

1108 (iiH  op-SyiCedal IPRISOG 24 <%§H(> ol i@@ﬁipﬁéf 2 B BRE

d e?:rﬁﬁl 2 27 3H
NLSS% ggle)g %?ﬁ ghm&(ﬂ@ (blglnhﬂzl 718D7S(5 l(HbFMaEE) Spett (l\GI-H s59 ( s)

1H N
3H), 2.[7B (sHNMR Sgecimpny @MS@ds)z[léil Gih, 2. iHﬁ 3H7 ’9&5(7rﬁ5 ({fH)ZH),ﬂ 93787602

M4 i gfqzﬁ $50. ki ]§1~§e>_7 &’?81(1%)(’ E?@*%%@%ﬁ@&l Ngﬁ?ﬁ?&t Ty 7.3

(d, 1H)g]7. 9B NMIR & ntDQ/IS@H 2H)7.(s,31862.09 (s, BH), 3.89 (S6H) b1.15(¢d, 2H), 12.27
(s, 1H)[8] Mass Specté_@ucﬁn I\/+£H+ 4486) 2(§S {I% N(I%/R(SS g%trum@ EIR/SOdG( 112%)22 (1H,

s) 10 B& (S;LI-H) s7)71 (@0213P 8(20Hs, &), 1 3Q(§b1(su1+H) B 26 &, ¥8); M&_ﬁm)agt_rlm_ﬁs (2H,
%%ﬂ 2.30 (3H s); 2.18 (3H_s); 2.07 (3H _s); Mass 20
Speci(} PR 480 and 482, [21] 'H NMR Spectrum (DVBQU6) 2.04 (s, 3H),
2.16 (§ ]3H)1H I@l\ﬁ@S\%&truﬁH)(Dl\/fS@@%QQ6 @Hm), 2271&9 3@2)3 6 h, 3HF, B (sbBH$,, (1H)
S

7.75. , ,

%H)11 ?/375151 ebéHr),mm (AVEHD, M(m{m)](, 7.6|41(ﬁ1|)|\1|fﬂ)s§8§t($ U, i@%@dé )l_aﬁ_(t 3H),
s 2.28 (s, 3 25 4.19 (q, 2H), 7.19 (d, 1H),

743(@&&?}@%?‘(8% 1H), 8.29 (s, | H), 855(s(ql H)H? 918(g | I|:|)|)

égeggr 1(1[210] (13)1{%121%«% ggecgl?m iﬂMs@@aa 1$R§@H)UQTEDS wijﬂg@és d %31]) 48 (7~ANR{)

8 0311 L1264 J1R. T @14 o 360373 (st H), B Btbr eme 109@)@ 1, ML!(_S

Mass Spectrum A 501. 30 [24] 1H NWR Spectrum (DVBQd6) 2.16 (s, 3H)

2.29 (3P %%é 7.67 (s, 1H), 7.90 (d, 2H), 8.13 (d, 2H), 8.30

(br s, Ak, I%PNK/?R S{%cn%m. deMsé&) 267(8, 3t 27 W33 SPes (¢, BH), 3.73 (s, 3H),

7.11 (d, 1H), 7.44 (m, 1H), 7.56 (s, 1H), 7.72 (d, 1H), 8.27 (s, 1H), 9.94 (s, 1H), 12.26 (s, 1H);
Mass Spectrum: M+H" 467. 2-Methoxy-5-methylphenylsulfonyl chloride is described in

20 Tetrahedron, 1997, 53, 4145.
[12] 'HNMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.29 (s, 3H), 2.36 (s, 3H), 3.75 (s, 3H),
6.87 (d, 1H), 7.05 (s, 1H), 7.6OA(d, 1H), 7.74 (d, 1H), 8.27 (s, 1H), 9.90 (s, 1H), 12.26 (s, 1H);
Mass Spectrum: M+H" 467.
131 '"w NMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.29 (s, 3H), 3.83 (s, 3H), 7.12 (d, 2H),

25 7.66 (s, 1H), 7.71 (d, 2H), 8.29 (s, 1H), 10.30 (s, 1H), 12.26 (s, 1H); Mass Spectrum:
M+H" 437.

[14] The reaction conditions were varied as follows :- 4-Toluenesulfonyl chloride (141 mg)
was added to stirred mixture of N-[ 5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-
2-yl]acetamide (70 mg) and dry pyridine (2.3 mL) and the mixture was stirred at room

36 temperature for 5 hours. Water was added and the mixture was evaporated. The residue was
dissolved in 7N methanolic ammonia and the mixture was stirred at room temperature for
18 hours. The mixture was evaporated and water was added. The resultant precipitate was

isolated, washed with distilled water and dried. The material so obtained was purified by



M-H+ 465. WO 2006/ 051270 PCT/ GB2005/ 004268 -120 [25] 1H NWMR Spectrum
(acetone-d6) 1.1.05 (1H, br s); 8.88 (1H, br s); 8.33 (1H, d); 7.94 (1H,
d); 7.57 wdHpoams1276. 29 (1H, m; 7.08 (1H, br s); 6.94 (BHI/GH2p05807%8( 3H,
s); 2.30 (3H, s); 2.28 (3H, s); Mass Spectrum MH+ 545 and 547. [26] 1H
NMR Spectrum (DVBQd6) 12.22 (1H, s} 10.45 (1H, s); 8.37 (1H, d); 7.68
(1H, d); 5 7.63 (1H, t); 7.52 1H1de 7.44 - 7.38 (3H); 7.10 (1H, t);

(277 1P perbeiafty ulle sk plo 06?0&%@%@93%@“%% RGO

E)]-H ) d)TélelgefS@& th(ls"-bbtaﬂéd th% r%ﬁeﬂfﬁrodﬁct (3@ Ki' ](H]-NMK'BDCM (OMBOd)) ;2. 177 @9 (1H,
r s
Spect r i), Mé-l(s §ﬂ9> 7a4’|65 @ﬁi 7. ‘1(11 [ZEB] 7.6, Eé@é‘i»rzéﬂ}z 8. ?M@fi}g‘iﬁs 2@5{):( 1H, br

8,34 7.84 (2H, d); 7.73 (1H t); 7.69 (1H,
S) 232(51(?'%}9) ﬁ\é}tﬁ $1, (1H <(:|) 2% (3H g) 215 (3H (s)
'VBSS 5899 r mNMtthe‘éﬁﬁma(mNS&G) 29 sSH)N!\@&)QHDFZJm (s mﬁ (d21H7 s,
3H), 2. X (m 1H, t k 0 (d, 1H), 07 (d ( g)d@ ((
S

1H), 8 74M @ 1H), %6 (nLJlHJ)BS Bbfbrs, lH) +$>33 2 153 1080 (bH)h lflﬁaé% 2§;£éc1tﬂ)uM@.S§.5
MrH+ 4 30 Spect t d6) 8.27 (IH d); 7.89 (1H d

7. 60 %i—h}—]“ﬂj‘%u%% > rur7n 4(7a?ﬁHonﬁ) 21 93 (1|(4 s); )4 87 (1|(4 s); é 93
(2H, é16]3 29 NRiR S%truﬁl @Msﬁd ﬁvsoég 3212 1.361(s, 35% 75@%0523961366 ?“HIHM*'H*‘ 574

and 57 ectrum
2.53- 276839 ((dmZH2+8}28 (brs,zLP?) 9@602l®rs(,r1rﬁ),2112)25(3 )MassSpwctnnn;i\a+Hd 501H), 7.59

i 871 [ 3B sl e Pl Pkl pr 3 e din gf 858388, 9PES U g

1H) {17 , 7 7 85)3 | 0. 66
E[Pr o R, I 2 g O T 2’5’%**3%5@ 23 S R

Spect r (SpecttDVEGHEY 458 86d A3). 3H) 2 29 (s, 3H), 7.33 (m 1H) 7.66 (d, 1H),

Spect  Ghs! wictiBESod Bl (ohaGER L. aH0) 2 AR 220 B 1HR7 SLFRC.

1H, b 0 3 b 7
(7 H r17H<§1)%n81H§ 7(93@02%{11 2@13 §3§H‘|1H8 10.59 (br§ ﬁ@){__,)(li'ﬂ,(@')l)H) %Egss sgédtruﬁbspectrum

M+H+1555\3+Hné6&55 30 [ 35] I H NVR Spect r um ( DVsQd6) 2.17 (s, 3H), 2.34 (s,
o 11y (1! GalblR soectit TovB 21306, 1 23 ( Fny 79 30, 78 0 Be” (FF
8.09 (d, 2H), 8.36 (d, 1H), 10.86 (br s, 1H), 12.27 (s, 1H); Mass Spectrum: M+H" 448.
[20] 'HNMR Spectrum: (DMSOdy) 12.22 (1H, s); 10.35 (1H, s); 10.30 (1H, s); 8.30 (1H,
d); 7.75 2H, d); 7.68 (2H, d); 7.67 (1H, d); 2.30 (3H, s); 2.18 (3H, s); 2.07 (3H, s); Mass °
20 Spectrum: M+H" 480 and 482.
[21] 'HNMR Spectrum: (DMSOdg) 2.04 (s, 3H), 2.16 (s, 3H), 2.26 (s, 3H), 7.40 (d, 1H),
7.49 (m, 1H), 7.62 (br s, 1H), 7.75 (d, 1H), 8.13 (s, 1H): 8.28 (br s, 1H), 10.24 (s, 1H), 10.50
(s, 1H); Mass Spectrum: M+H" 480. | '
[22] 'HNMR Spectrum: (DMSOdg) 1.39 (t, 3H), 2.11 (s, 3H), 2.17 (s, 3H), 2.28 (s, 3H),
25 4.19 (q, 2H), 7.19 (d, 1H), 7.43 (m, 1H), 7.62 (d, 1H), 8.29 (s, 1H), 8.55 (s, 1H), 9.18 (s, 1H),
10.30 (s, 1H), 12.25 (s, 1H); Mass Spectrum: M+H" 524.
[23] 'HNMR Spectrum: (DMSOdg) 2.17 (s, 3H), 2.29 (s, 3H), 3.30 (s, 3H), 7.71 (d, 1H),
8.03 (d, 2H), 8.16 (d, 2H), 8.35 (s, 1H): 10.87 (br s, 1H), 12.27 (s, lH) Mass Spectrum:
M+H" 501.
30 [24] 'H NMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.29 (s, 3H), 2.63 (s, 3H), 7.67 (s, 1H),
7.90 (d, ‘2H), 8.13 (d, 2H), 8.30 (br s, 1H), 10.73 (br s, 1H), 12.26 (s, 1H); Mass Spectrum:
M+H" 465.




(in, 1H), 7.58 (m 1H), 7.78-7.84 (m 1H), 7.79 (s, 1H), 8.35 (s, 1H),

10.91 (br s, 1H), 12.27 (s, 1H); Mss Spectrum MH+ 441. WD 2006/ 051270
PCT/ GB20080Q08ba68270- 121 [ 36] 1H NVR Spectrum (DVSGd6) PCTEH2805/@k)68 2. 30
(s, 3H), 2.40 (s, 3H), 3.79 (s, 3H, 7.37 (br s, 1H, 7.71 (s, 1H, 8.11
(br s, 111); Mass Spectrum M-H+ 441 [37] 1H NMR Spectrum (DWVSQd6) 2. 17
(s 3H), 2.20 (s, 3H), 2.34 (s, 3F|) 03.75 (s, 3H), 775(s 1H), 8.38 (s,

5 Chl orlg-1, St M Aol (a1 PEN ST SRFERTAES: STl 2

avai | all#, d))d? iB2H ey 72BEUH) m)J70&]\hémbr Beﬁé)ar(GH SyBgp<8H, s)1986,3888; [ 38]
1H NWR S&)e&trugn (DIVISOd) 2,15 (s, .30 (s, 3H), 2.40 (s, 3H), 3.79
(s, 3H) m: W 5(‘§ §I515"7 8. 11 (br s, 1H); Mass Spectrum

i 7 QB oS ol oo oy L

?ngt{ (LjITmS'l(lIDNEG%UgSZ @H],ﬁdlﬂ 443H7 38 2311)4 7(1$) (13131;2, ZEZIZH(@) 2313‘D5(3(}2 Sﬁ%—%& 232%
. , s
(s, 3H@GHys Mgﬁél-ﬂﬂg‘l__}é“@ 5 %ancﬁ-ﬁ 10 87 (br s, 1H); Mass Spectrum MH+

Soi. 24@2] HEVRIRBEH T VRPN 1 85 @(@s>,%{;§saﬁ%ggf§ AT IR RS

Spect r Ui, M%%@H m)37.31 DLNe);yld ok dxol. 694(131-1 sbuls)‘ 6(855' (EOHERRIWEGES 5);
comerclally available and is described.in : Chem , 1981, 1&997 [ 41]
1H NVR BpeEH- o 2- ¢ OB Mass Spegtaum Iy H :§2?9n(1§313H) 2.37 (s, 3H), 2.62

Spec?‘meS] 7. ﬁﬁM@ﬁéﬁ%éé@ Yohhs (18 8% Fo.53- 0, vh6), 854G, 47 84BSS
N- [ 5- ( 58N a-B (iHy ox oper(i Hi a); 3581 HA4d)ret3nyRHLdB 7t 12 (aHoH) &3{1 Bacey;aim de

used as a starting material was eared as follows :
N- i odos@He P)aMassSpegiminy My Hn4ad4 .portionwi se over a per| od of 1 hour to

(150 miPna ﬁﬁ%@@%@?@ﬁ%ﬂaﬁ@ i e aeR G et "B Re Ron ves

al | owed.0P(EtEH), 87 (s Q)L ENPET, &HY 16 . F300br 851H)61®Q@l(§1 §s $pedfumit) was

added and the resultant precipitate was coll ected by iTtration, washed
wi t h1wadYlgH 468. dried to a constant weight in a vacuum oven at 40C. There

Spect run?! ( OEABE sBagEL Wi 833 (B Q74P i CA. By 7 MGG
gcat ﬁ gn fyl 432(&21) ny/)as 93qdrds) 82 (B sy, 3EB @EX D! £10(2R @25 GHhERLIY- (380
[1,1' tﬂgy | ) dndrx’6cene] di chl or opal | adi un(I1) |
[31] "H NMR Spectrum: (DMSOd) 2.15 (s, 3H), 2.28 (s, 3H), 2.53-2.61 (m, 2H), 2.92-2.97
20 (m, 2H), 3.26 (s, 3H), 7.26 (d, 1H), 7.59 (4, 1H), 7.65-7.70 (m, 2H), 8.30 (s, 1H), 10.37 (s,
1H); Mass Spectrum: M+H" 506.
[32] 'HNMR Spectrum: (DMSOds) 2.16 (s, 3H), 2.33 (s 3H), 7.18 (m, 1H), 7.56 (d, 1H),
7.74 (4, 1H), 7.99 (d, 1H), 8.37 (s, 1H), 10.66 (br s, 1H), 12.28 (s, 1H); Mass Spectrum:
M-+H" 429.
25 [33] 'HNMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.29 (s, 3H), 7.33 (m, 1H), 7.66 (d, 1H),
7.78 (m, 1H), 8.19 (m, 1H), 8.31 (d, 1H), 10.43 (br s, 1H); Mass Spectrum: M+H" 429.
[34] 'HNMR Spectrum: (DMSOds) 12.22 (1H, s); 10.85 (1H, br s); 8.70 (1H, d); 8.31 (1H,
brs); 8.06 (1H, d); 7.78 (1H, d); 7.76 (1H, br s); 7.59 (1H, d); 2.32 (3H, 5); 2.15 (3H, s); Mass_
Spectrum: M+H" 553 and 555.
30 [35] 'HNMR Spectrum: (DMSOdg) 2.17 (s, 3H), 2.34 (s, 3H), 2.36 (s, 3H), 3.61 (s, 3H),
7.73 (br s, 1H), 7.91 (s, 1H), 8.28 (br s, 1H), 10.08 (br s, 1H). 2.16 (s, 3H), 2.32 (s, 3H), 7.26
(m, 1H), 7.58 (m, 1H), 7.78-7.84 (m, 1H), 7.79 (s, 1H), 8.35 (s, 1H), 10.91 (br s, 1H), 12.27 (s,
1H); Mass Spectrum: M+H" 441.




1:1 complex with dichloronethane (1.84 g), bis(pinacol ato)diboron (9.8 g)
and 1,4-dioxane (100 nL). The resulting suspension was purged with

ni t rogen,wetzneaid27and heated to 105C for 2 hours. The PERWB2005/00U268Ur € Was
cooled to roomtenperature and 2-acetam do-5-i odo WD 2006/ 051270

PCT/ GB2005/ 004268 -122 4-nethylthi azole (7.7 g) was added foll owed by a 2N
aqueous soI ution of sodium carbonafi2l-(80 nlL). The resultant nixture was

heat ed our, t 0 e re and
concent ﬁ%@%@?@% SDM%({T} ?telg (%13 2§8¥r’:§?1 T%?%ES gﬁ}i’ ter}] The
resul t am g@r‘s KUmpy, ecmm; tiahes wagbieph Hpqued Spechriht KMeH o421, suspended in

et hanol stirred, filtered, washed with ethanol and di et hyl

et her e[aa] drﬂemg)mmloamsw AT (5, BHR, 2.20.€u M) o3 (s, ?Hér3e75/\é$s3lt{hus

ibgalt Ef‘—gﬁg‘g[§{£§]§”@P§H5&Q4§§QP§’6W%O¢BF5 @nﬁﬁmﬂ]ﬁ use WIthOUt

further - ordiflly Svail ai24 (s,
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THE (5 17 (b\ﬁ@Sn%)UbSﬁC(b'eer)l ¥.138q6eg 119; Mhéh SReitAt MWH" 498 2 LB5hHEOR]-N Xt ure
was allowed to wWAarmto room tenperafure and extracted with di chl or onet hane

(50 ni)1,3WiezobiSgdsnilfonyhelderidwis caminedciaiyeavartalgnesd isndeserifedtio Jalet. ¢hem.,
evaporat gg ?g resi due was purified by colum chromatography on silica
usi n§P 9841 Moty - gradi ent from pure dichloronethane to 50% et hyl acetate in

di chl Og@Uft hangnaS sptdeRt: (DI E) 2\4@3 t3|H)Sz th(@lmﬁdz 17, 3H), 2.37 (s, 3H),

N-[5-( uoro-s5-nitropyridin-3-yl) hyl - |azo-2-yl]acetan|de as
a vyel |'D48 6ol HY, 13961, D) 2. 1|65(s,s3PBpéJ3ﬂt(ur31H)MB§(QQBI) NOHisx BHY.&. 67 (d, 1H),

(a3 g obbaOnabEm 5k Msosiecknns NPT 3050 ) “ethanol (20 ) and

di chl Or@agt han@MK 8pdiunY@BMS DA 8d 64R AT, 103 (@tsmgspbgr(@gmrze%gsr @H?f

hydr oge room tenperature for 25 hours. The cat al L yst was r enoved
filtnatleh(@nH)ihes ¢d, I1Hi),al0986/\é:$ se\H)p Maas SplectiTing MeHl dd2  was titurat ed

under petral eum et her 5-am no- 6-f | VI d 4- et hyl -
Lt b Bty erder Al GeY S RE & O RPLe s OSEled Bim Wb
267 25J [H%?-]C%g-gﬂle lr%qcig @7m xture was heated to 50C for 30 mnutes. The

rea s’ purified by col um chromat ography on silica using
i ncr eas[|4m]gl VPDNMR Spéctitutmt: e{DWOd@IdeI(amﬁeﬂ Bare 3&hd2.AB8(Hamo) 2.65 (seBHent . The
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gg 1 5. 8. 1ﬂ16(ﬁ-l J(S-lﬁl)mnég-fﬁl%rép%lndﬁl Zﬂ)yl) A et ﬁ%hthﬂﬂbl—ijﬂ%&tﬁ‘Hﬂ%hﬁéHQs i

starting material was prepared as follows :-

Solid N-iodosuccinimide (22.7 g) was added portionwise over a period of 1 hour to a
stirred solution of 2-acetamido-4-methylthiazole (15 g) in acetonitrile (150 mL) that had been
cooled in an ice-bath. The resultant suspension was allowed to stir at room temperature for

25 16 hours. Water (100 mL) was added and the resultant precipitate was collected By filtration,
washed with water and dried to a constant weight in a vacuum oven at 40°C. There was thus
obtained 2-acetamido-5-iodo-4-methylthiazole (24 g); "H NMR Spectrum: (CDCls) 2.23 (s,
3H), 2.36 (s, 3H), 10.3 (br s, 1H).

Potassium acetate (4.72 g) was added to a stirred mixture of 2-amino-5-bromo-

30 3-nitropyridine (7 g), [1,1°-bis(diphenylphosphino)ferrocene]dichloropalladium(II)
1:1 complex with dichloromethane (1.84 g), bis(pinacolato)diboron (9.8 g) and 1,4-dioxane
(100 mL). The resulting suspension was purged with nitrogen, stirred and heated to 105°C for

2 hours. The reaction mixture was cooled to room temperature and 2-acetamido-5-iodo-



30 The

N-[ 5- (5- am no- 6- net hoxypyridin-3-yl)-4-nethyl -1, 3-thi azol - 2-yl ] acet am de
used as woxb@vasiaztg nateri al was prepared as foll ows : teTiGHEBot o488t rite
(4.25 m) was added dropw se over a period of 30 minutes to a stirred
suspensi on

of N-[ 5- (6- am no- 5- nltropyrldln 3- y11)224 nmet hyl - 1 3-thiazol -2- yl]acetam de (7
g) W 2 /ggig,gag I in
acet oni %gﬁt@%ﬁa&&egﬁ? unde%égﬁpﬁgnglg%ﬁéa%\] r og@@a‘fﬂ?% m a{‘g%lgr ature.

The res@0tmht Ehespartanonixias wesdieatdd tcOlOSéCI faxl hOIir ITHeauxturd Wars @elsled kenal
portions of tent-buty Acnltrlte (each 13 nl) were added and heati ng was
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acet a estirfeidefiféred, weashemsthemanamrﬁdhmmtm ayd daedtd &;nsfﬁhﬁw@fgﬁﬁiﬂ'e@ phases
were conmbi ned and washed with water and brine and dried over magnesi um

sul f-at eVaHHB eI PR %éhusm%m%é&(%@ln%%mtgmmdm—a\ﬂa -buetitsled by
col um ¢ BIBIRAMERENNER & biBndaliig B divtn WAL LuRhofl GRAGARRENNE and

et hyl acetate ere was ai ne

N-[ 5- (GIRNMGb&tﬂmm r(Dmd)du)aw(y@Hﬂamt(&mH)ls aitﬂiﬂsaQHL)S?ZS’ @H}%tgam e as
asolld 0.95 g); 1H NMR Spectrum ( DVMSQd6) (s,
8.61 (s )iH) 8.82 (s, 1H). Anhydrous sodi um rret hoxi de (69 ng) was added

N[5 T 6b onl ool i (305 85 308 WO Y spied suspension PLOHS- G- P cet ani de
(200 ngy-nitropyEdinBagl)-4-raéthgl), 3&h1a26102“fqu%ﬁﬁ{1?-é (HE@ mg)18 ab8sdHks hedlof1aeloBbiion

was stirredat roomtenperature overni he m xture waS evapor at ed

h
and t heacidhidoud-Smb) put had bm@@%@ﬁ%& 1Ca 3K (ﬁr @iédvaaqu@@qeer@madderdm aid

anmoni r (50 hase s  washed
Wi th u‘{gét%méﬁr)l b rrle%ée%%éln f rr?%v SSV%WG% hedt rﬁoglﬂi‘ @%ﬁﬁ@cﬁﬁt@gﬁ

evapor alicdontttiane (50 £$) dUBe vaEnRYWhhdd ved dedeReH IR RNRABLICAE ARy on silica
using increasingly polar m xtures of dichloronethane and ethyl acetate as

el ueht .cvipepEdnd e muklemtsaqun@ad ky pslups-ahiremago@@phy on silica using a solvent

?1gl23t p@gﬁ@ ﬁ_‘r" ﬁﬁ(ﬂ'gap% ydé(%hllorr%nei &%(?% f%gac(egate qu_éh]c ?cénge %1% agsﬁ}uen%yer? :Ol hd
I?zl- H) , . 85\5295 t%lﬁs obé«ﬁhed .ﬁ’-[@kﬂfhoao—’éh%‘eroﬁmfﬁ%iﬂglii{l)% Q{eihyé 1t 3ch1az0|1 -2- }rzl]ac?tanndetas a q
(300 nFlloRsdig (HsoRer Miss Saegiruam MEHH MBI {20 L) was ver med {0 S0C and.
25 hydrazi ne, mono dr o The ul t ant

m xt ﬁr e \fvlas ‘?W?@Fy%r]zig(é'ﬁlgmﬁ'%tﬁpémgﬂgﬂ gﬁaélp]@remz% tﬂ?@"%‘é’é’ ﬁa?féafwés

puri £j gd4Dihey alovpalRiRTeh 08baR @Hta%ﬁ‘t (ﬁgd) hid ethoN BB féﬁ@&i&m@f&&&ﬁﬂe from
di chl oronet hane i 0 6% net hanol in dichloronethane as el uent There was

t hus ol anlpewrsitid paderr. hatn@spledrboxypgsyrd ofi ydsoggh ht vhometempleratyr8 farhi azol -

25 hours. The catalyst was removed by filtration and the filtrate was evaporated. The residue

was titurated under petroleum ether to give N-[5-(5-amino-6-fluoropyridin-3-yl)-4-methyl-
1,3-thiazol-2-yl]acetamide as a white solid (330 mg); Mass Spectrum: M-+H" 267.

25 [42]  The reaction mixture was heated to 50°C for 30 minutes. The reaction product was
purified by column chromatography on silica using increasingly polar mixtures of
dichloromethane and methanol as eluent. The product gave the following characterising data :
'H NMR Spectrum: (DMSOdg) 2.15 (s, 3H), 2.29 (s, 3H), 2.35 (s, 3H), 2.61 (s, 3H), 3.72 (s,
3H), 7.61 (d, 1H), 8.10 (s, 1H), 10.37 (s, 1H), 12.16 (s, 1H); Mass Spectrum: M+H" 454.

30 The N-[5-(5-amino-6-methoxypyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide used

as a starting material was prepared as follows :-
fert-Butyl nitrite (4.25 mL) was added dropwise over a period of 30 minutes to a stirred
suspension of N-[5-(6-amino-5-nitropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (7 g)



2-yl]acetam de as a white solid (235 ng); 'H NWR Spectrum (DVsGd6) 2. 17
(s, 3H, 2.35 (s, 30 3H), 4.04 (s, 3H, 7.7 (s, 1H), 8.15 (s, 1H); Mass
Spect r umwOOkebbe/@720 [ 43] 1H NVR Spectrum (DVSQA6) 12. 2PCTAHE2065/0047%8. 78
(1H, br s); 8.90 (1H, d); 8.86 (1H, dd) 8.37 (1H, d); 8.13 (1H, m; 7.75
(1H, d); 7.65 (1H, dd); 2.32 (3H, s 2.16 (3H, s); Mass Spectrum MH+
424 and 426. WD 2006/ 051270 PCT/GB12 /004268 -124 [44] Anal ogous reaction

condi ti opns and
The. pr o C e A 6 DI ARATRAY LERabLLIIER B Bl d¥Bh e of Rlughh £ rod3PC
( DMBOd @mpefatdfe. (Ihe ré?’dﬂtant?su nkidn v@d)heat@d 28reflok £faH) hout. I8 oladdiitidnal 2H), 8. 03

(m 1H), 856 (m 1H, 5 ; Mass Spectrum MrH+ 408, 5 [ 45]
Anal ogposions aﬁter tolwt@lontmt@ (e@ds éadlﬂpwerﬁ iadded B hepbegwas eantinged s d oyt Not e

[42] e Th dug fol |
o o FeaR splien es S0 REO s Sl RABIROACHAR BTG 1aRE L1
g d(dﬁeﬁl]!ﬂ) Tl‘?b 1qulfa§1t stbE%nsuﬁ} Wés fiflsred hilld the Ssobled shlidhklls wash88 with, 1H) ,
Mass Spectrum M+H " 420. [46] The

r eact i @ﬁlybmuthtt i '?Bhrsﬁlmteewwtl@dteéwﬂlﬁthsd\metatﬂ thPrOWCsEhaﬁ%ﬁn‘er cpmbinede

(0. 23 dded t d_ i xt
N[ 5- ( anmaﬁlt??daﬁ' ]\é\(ﬁ}%ﬁtaeﬁﬁ‘?fﬂ?rd%rﬁ%g Céie;lrozei' e‘tﬁ?ﬁ%ﬁ%{uﬁl %lltoah‘i g Solgiq Vi %Bcet ani de
(200 ”Q)/a otrétla@ﬁﬁli’th@%%e(&as%f &l by 2BRm Ehroatdiaphiah stied ubiaga cool ed to

OC under an argon at nosphere. The resultant solution was stirred at room
nper dt uméxtimerof3ichiornmethgne Andsehyltacetatests e?ltﬂnhe'fllfﬁammaﬁ thugohtsiied (2 L) was

dd d d
%x?wr IV it Suiont BimV et THh Ber L TR TR R Rt 55 R 0RO B L
on revepsevhgsRydhl (ﬁl@is@%ﬁgl’?@@iﬁ}@hlw@ﬁb%l of 1H9%AT:10006

acet oni n wat er (containing % acetic aci d) as eluent at a flow rate
of about 10 Arlﬂydmms‘sedmm‘lihﬁhmade(69aﬂng)swamﬁd&d fie onepertion fa ptiresksoltparof

TH R ASPEPalio-{ Biteig o ub ety 35t SRadiaptdb oGl § pdatihd D)
2. BZ (Sgect :ﬁa’t ro?bn%g nfﬁf%u(a MThe 'fgsultht%%lu(ti@n wesstirr8d 8Zrobsh tedapratde 8erhiipht. 1H) ;

Mas H+ 389. [47] Anal ogous reaction conditions to those of
Not e14] 4l nthee medvap‘ﬁtﬂeqd{rwhcresghwewastpartltfombﬂ betiniegn @Iﬁ@tﬂmde&qugmtﬁg dat a -

1H NWR Spect DVSQd6)
(d, 1H©° ugl%g rPu ?Jamgoilp{)m cl_aL]@rl d].ghlo&c;%ethﬁ ég_ gﬁt)r %ng)e oig%mc g% W%gpﬁhr
M+H+ 3 1th Gatek 4 b%ﬂgﬁﬁa gjfl‘lﬁﬁ%aféﬁtu?rpﬁﬂfaté Ofte &%ehh@ﬁ@e@fpoﬂi%daaﬂd‘tﬁ& wer e

ed. product gave t g characterising data :-
Spect r uamdﬁd:)h%lﬁ)ﬁeﬂ b&?co(tﬁnn &ht))maﬁ)g%hy on sBidp us@g@ﬂcrez(smglygp{)lar @nggreg of 3H),

7.67 8.
( dtchlgpomethane a;nc(ii ethyl acetate as ehgent %here |;gas thus’ o%tanged’ N- :H_D(S—nl S S Spectrum
20 6-methoxypyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide as a white solid (132 mg);
'H NMR Spectrum: (DMSOds) 2.16 (s, 3H), 2.34 (s, 3H), 4.07 (s, 3H), 8.54 (s, 1H), 8.61 (s,
1H). |

A mixture of N—[5-(5-nitro-6-ntethoxypyridin—3-yl)-4-methyl-1 ,3-thiazol-
2-yl]acetamide (300 mg), Raney nickel (50 mg) and ethanol (20 mL) was warmed to 50°C and
25 hydrazine monohydrate (0.28 mL) was added dropwise. The resultant mixture was filtered and
the filtrate was evaporated. The residue was purified by column chromatography on silica
using a solvent gradient from dichloromethane to 6% methanol in dichloromethane as eluent.
There was thus obtained N-[5-(5-amino-6-methoxypyridin-3-yl)-4-methyl-1,3-thiazol-
2-yllacetamide as a white solid (235 mg); 'H NMR Spectrum: (DMSOds) 2.17 (s, 3H), 2.35 (s,
30 3H), 4.04 (s, 3H), 7.7 (s, 1H), 8.15 (s, 1H); Mass Spectrum: M-+H" 279.
[43] "HNMR Spectrum: (DMSOds) 12.27 (1H, s); 10.78 (1H, br s); 8.90 (1H, d); 8.86 (1H,
dd); 8.37 (1H, d); 8.13 (1H, m); 7.75 (1H, d); 7.65 (1H, dd); 2.32 (3H, s); 2.16 (3H, s); Mass

Spectrum: M+H" 424 and 426.



M+H+ 357. [49] Anal ogous reaction conditions to those of Note [46] were
used. The product gave the 30 follow ng characterising data :- 1H NMWR
Spect r umwODRMs@36)701. 29 (t, 3H), 2.16 (s, 3H), 2.37 (spCIEB20&/@R68q, 2H),
7.89 (d, 1H), 8.31 (d, 1H), 9.88 (br s, 1H); Mss Spectrum M-H+ 375. WD
2006/ 051270 PCT/ GB2005/ 004268 -125 [50] Anal ogous reaction conditions to
those of Note [46] were used. The uct gave the follow ng

Char ac zgﬂ' SEA&QIO%P(}S re?ct@%fggﬁf%%@%ﬁc(a d% %é%&ur%%tjogliés%borf%@te 4&%%&761‘ S,ss
Spect r 4§8d. rddft ghvlthe ANRWAROH AR lrgodht£ OTHINIMR Spedtink:{DIES Of) Not e
[46] were use The product gave the 5 foll ow ng characteri si n]%){data ;-
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used as "a starting naterial was prepared as foIIovvs : 10 - A m xture of
N- [ 5- ( Sseaini The-psodiet gaophe fallowing gharacierisingdata 1, FANIMR Spettrpn:y(DMS@dani de
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caesi um@%abmﬁfsess((@?ﬂmb 318k s % 1(22151(sL)Hy\@aa§a%te@@hm MVEHTI40p0nav e

apparatus to 180C for ‘m nut es he resultant mxture was cooled to room
t enper &a]r e Thndeaciibn efbmhltlonih@m variadeasdolienss evafopaiseldonyhehlptide (62 3%widue

056 18" 865 s B BT ot de bRl RigEs 1-Bri il A ne.
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Spectrurm ™ ( DMSQd 3H), 5.20 (s, 2H),
6. 99 (6°C vidgran‘argeh gtohosiiets,, THE:Zes_lﬂta(rssoh_l_tH)n W{lmi]neAraar@thmlmwmmfom

dit t th of 4 A
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2.23 ( §t’1rr§ct Dt rogmqgmgéﬁ’curgﬁof 16 ?10@1% ("Iqile n;h')?@ure &Jag gva(pﬁiatéd 4k, the rBfiuk dvas2H)
8.05 (s, S Mass Spectrum M-H+ 407.

[ 53] 15Agpahﬁth$ plrepanatonPwrtm rleve:rssphase Blﬂnoé esmg al‘sloltvent[gtzk]lemt/@rf 8 0Usted 00Fhe
( E)'(\)/gg Iéyé%gl%’geyég ?rgwa{yalfclo(r)lwuzgg gé’agcaﬁé g(glé)szlif?? uefg a‘i %f.lo%{ Hfjtte IBI% 38%15_]9/{1nmut§1_|) ,
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[42] wevtdte suhdadBSTIhg) f)HdiMRtSn@alwmnt MBSO ¢, sl BB3 enngHHatlH (5 1H
NVR Speeh 30 & IMSFP7.3 24 (m, 210, 7.89 (d, 1H), 8.32 (d, 1H), 9.89 (s, 1H); Mass Spectrum:
20 M+H"389.
[47]. Analogous reaction conditions to those of Note [46] were used. The product gave the
following characterising data :- '"H NMR Spectrum: (DMSOde) 2.15 (s, 3H), 2.34 (s, 3H), 3.10
(s, 3H), 7.89 (d, lH),48.01 (d, 1H), 10._04(br s, 1H), 12.21 (br s, 1H); Mass Spectrum:
M+H" 345.
25 [48] Analogous reaction conditions to those of Note [46] were used. The product gave the
following characterising data :- '"H NMR Spectrum: (DMSOQde) 2.15 (s, 3H), 2.32 (s, 3H), 3.07
(s, 3H), 3.95 (s, 3H), 7.67 (d, 1H), 8.06 (d, 1H), 9.38 (br s, 1H), 12.14 (s,llH); Mass Spectrum:
M+H" 357.
[49] Analogous reaction conditions to those of Note [46] were used. The product gave the
30 following characterising data :- '"H NMR Spectrum: (DMSOds) 1.29 (t, 3H), 2.16 (s, 3H), 2.37

(s, 3H), 3.23 (q, 2H), 7.89 (d, 1H), 8.31 (d, 1H), 9.88 (br s, 1H); Mass Spectrum: M+H" 375.




CD3C2D) 2.16 (s, 3H), 2.29 (s, 3H, 7.61 (m 2H), 7.68 (d, 1H), 7.70 (m
1H), 7.86 (d, 2H, 30 8.33 (d, 111), 8.48 (d, 1H); Mass Spectrum M+-H+
389. The Wo[280¢(Bizm nopyri di n- 3-yl ) -4-net hyl - 1, 3-t hi azolrcZ/gB2peEawizmsi de
used as a starting material was prepared as follows : WD 2006/ 051270
PCT/ GB2005/ 004268 -126 A m xture of

N-[ 5- (5- am no- 6-chl oropyri di n- 3- yI')]lﬁ-'met hyl -1, 3-t hi azol - 2-yl ] acet ai ni de

' (170 h icke

eg hanoIrTBﬂS Xn%la%\%dg%gﬁ?{r??e%dl% &g%%%g eG@@%r%géogpésff%H&g%uspeny on

was fi Ifoﬂowdlgaahdrabmmgldataat- éH\m\zIRcSmctanhr@MSOdmm &sBHNQ.3%E, PAy,idfl4ed by
ilica using a_sol vent gr adi ept from

S?Lﬁmr&éﬁﬁw{dﬁ?@% @Eﬂﬁéﬂ@}q db&ﬁﬁéﬁr%@%_wﬁﬁb Mt fidthe as el uent.

Ther e Ry L alg raﬁﬁfﬂg@g@@g{) ?%?N%h?[ﬁlég% g Lks%h 3 ﬁrogﬂé{teg%z/gﬁl dd (75

6 98 § tfollawing chaﬁaBte(ndmglial)a, ?HWR(Simctilhm (DMSM(,)(ZSIS {s Bﬂ) 2[255@ mplzcmous
reaction condltl ons _and purification procedures to of Note [42] were

10 useds Fhk 7 gAddutiD), dePdm, REDf P T Gwi gﬁér(éc%lé} |8534r(§ Héléom (1111—15,

Spect , 26 3 7.43 2 7.49 1H),
7pgg EUE%WM% Iﬁ%l%%“{)g S 15076 (br gm o 12. 23 §§ 1E)|);
Mass Spect r UThe NfHH S5 4@dno- bﬁﬁe}thglblyMR3Sﬂ§aatrﬁetnyl-1 3GBihas1- 531 cet‘énﬁ&e used 49

(2H); 7.58-7.51 (3H); 7.42 (1H_m; 4.64 (2H S); 2.34 (3H s); 2.24 (3H
s); s%“%@%ﬂl?&\ﬁ‘?ﬁalwf%@daﬁﬁéow 15 [57] 1H NMWR Spectrum (acet one- d6)

$ 52,11 S il st il SR L STt Rl 5
Spectr U(m78 Mg)ﬂml:bmm@h&iﬁp &Fmﬁ@jfa-r&%naadﬂoré@ﬂaanﬁ(muq ot withet h

| sul phanoyl am no) pyr| di n- 4-met hyl -1, 3-thiazol - 2-yl} acetam de

Di met hydighipromasiane ¢34 miz) d:ém(emox@rﬁwe \ﬁ%9 a&de@aesmnepagbqnatee(&%mg) ané of

(15 oy P G EL R BERRY R A i lpherah o ot 25 B Bad TR B AL NG e

r eact i ORixfirs sk oula8 th e nderdn@e bl Filt¥refOMhé $ilthab ks evapotNQT afdthei ons of
di i sopropyl ethylam ne (0.175 nL) and dinethyl sul famoyl chloride (0.081 nl)

wer e 1ad@@du%1was pYéfiad bmnlm/alsron@m%@hﬁ/@nrsehqamsum soh&nhsr@d@nmﬁ o tTh%

reacti was evapor.at.ed an the eS| in_et.h
acet at e’ e)% ggﬁn%m%? 41(?)1# S ﬁ% ﬁﬂﬁe’[ BpS t%Bf‘ P%& gg}e TRYHESi um
sul f at estﬁ‘ﬂﬂ%]nﬂ‘t/e@ﬁpﬂs'ﬂé slid ﬁb eng)e’%[ N%?R\Sééctﬁﬂﬁ 1 Onedoly wreEasmy, e EPD,
There was thus obtained the title

2.33 (s, 3H), 5.20 (s, 2H), 6.99 (d, 1H), 7.74 (d, 1H), 12.10 (s, 1H).

[52]  Analogous reaction conditions to those of Note [14] were used. The product gave the

20 following characterising data :- "H NMR Spectrum: (DMSOdg) 2.15 (s, 3H), 2.23 (s, 3H), 7.60
(m, 2H), 7.68 (d, 1H), 7.72 (m, 1H), 7.80 (d, 2H), 8.05 (s, 1H), 10.70 (br s, 1H), 12.23 (s, 1H);

Mass Spectrum: M+H" 407.

[53] Analogous reaction conditions to those of Note [14] were used. The product gave the
following characterising data :- 'H NMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.25 (s, 3H), 3.70

25 (s, 3H), 7.55-7.61 (m, 3H), 7.65 (m, 1H), 7.80 (d, 2H), 8.01 (s, 1H); Mass Spectrum: M+H"
419.

[54] Analogous reaction conditions and purification procedures to those of Note [42] were

used. The product gave the following characterising data :- 'H NMR Sﬁectrum: (DMSOds +

CDsCO,D) 2.16 (s, 3H), 2.29 (s, 3H), 7.61 (m, 2H), 7.68 (d, 1H), 7.70 (m, 1H), 7.86 (d, 2H),
30 8.33(d, 1H), 8.48 (d, 1H); Mass Spectrum: M+H" 389.

The N-[5-(5-aminopyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide used as a starting

material was prepared as follows :-



30 conpound (37 ng); 1H NVR Spectrum (DMBQd6) 2.16 (s, 3H), 2.38 (s, 3H),
2.77 (s, 6H, 7.92 (d, 1H), 8.31 (d, I H, 9.85 (br s, I H, 12.23 (s, |
H); Mass wpeotwaim7o M-H+ 390. WO 2006/ 051270 PCT/ GB2005/ @04a8382005/02%68 Exanpl e
60

N[ 5- (5- Chl or o- 6- phenyl sul phonyl am nopyri di n-3-yl)-4-nmethyl -1, 3-thi azol - 2-y
| | acet ami de Phenyl sul fonyl chlor-d26¢0. 108 ni) ‘was added to a stirred

| uti f
S chl or opyr FAPIRIT SIS Rispmyio-f-eulormmndiy -0y st 4 bisoplryfgsetiapice
pyri di ne7d giinydanREhe ihohhdiaR0! 13anL.), Rahék hiekel (360 MePhRTlethahod 0B MDY whs

hours. The m xture was cooled to room tenperature and-concentrated by
evapor atifted andrhestedelo 68 forshus.i Theshshonsia wamfilterpd thﬂﬁééﬂfaﬁﬁwaén silica

L t hl th t.h
o} uont one Ao i PR s SR RS co B P ER e B R Sl RYPE ARRAER: e,
was t4 t}ﬁad%&it'fﬁﬁ?Qlchbﬂﬁnéth&ﬂ&o%@/ﬁpm&hﬁ%lfk éﬁﬂhbﬁa@@ﬂieﬁle&&ﬁe’cﬁﬁie asJelﬂleﬁiWR

Spectr (s, 3H), 29 10 (s, 3H), 60 (m_ 2 7.75 (m
lSH)ect r7 ”H%rf( was fllliﬁ pbtamed thedreq@red, st@tingmaksriabas 4 phite &@lcb@ 5(he); . Mass
N 5 ( SBeHEE: ENAPANapYH P HL 234 6 Freiye. 200 O 2B 515 (4 4R B e

used aggy ftlgrlgl(glgmaterl al was prepared as follows : A mxture of
2-aceta CF 4-methyl thi azol e (300 ng), caesiumfluoride (876 m%
2- ami nc{55]- br Awabe@us ndaotiopyoridiiions a(ld@ﬁrlﬁg@tl,onpntd)deémeamtﬂo e alchota é2](\62@”e ) ,

i S gbe PORS g8 it o R inis bR s LI RaSegh DA 508 or

2 hour % T&e Hh&tw & é/slgfﬂg%?@ﬂ)tmg eom{%ef%(&ﬁtzmes@e% vm)es 35&0 m;) was

added. ere I'ta id was collectéd I'tration
acetom]t()r?ﬁ ér anidi)i2.28 (s, The; Xabs Spes I\/b.*rfheftmwas pur| fied by coI um1 20

i chi orl3et haSS Soesk g eotiharts) e LRULILr Rl (HH0: /adt Pow LB L i ng

6) 2.19 3r), 227
?gt eng) Ha§)58 3§C(BH ié%% (@E s) Mdsé“ﬁ{?éct}xﬁgl?ﬁ(imgﬁ)(m ) (s, 3H),

2- amind53} brl(H]NMR Sbéoaxmﬁp)(aaetbmeiél@éﬂ (HS, 3; $BA(TH,); 8A0 éHHlad); 688 (Hilepar ed
as follows. N- Chl or.osu C|n|m 8 Iutlon of
2- am ndt-8e @}Bﬁ?@p?ﬁ?’dﬁﬁes) ? 62 ftgh: f%@g ??Wn@hg?%h(gﬁ %e %00l ed to
0C. TheSJ ot APt it iipeeas stirred at O0C for 1 hour. The mxture was
di | ut ed \'/vater, neutra ised to pH7 by the addition of dilute aqueous
sodi um hydr oxi de solution and extracted with diethyl ether. The organic

| ayer was dried over nmagnesium sul fate and evaporated. The residue was
purifi dgEHPPSPurm 30 chromat ography on silica using a sol vent gradient

from,0%:18_k 236k v AL SR 1RGSRl H T yridin-3-y1]-4-methyl-1,3-thiazol-

2-yl}acetamide
Dimethylsulfamoyl chloride (0.108 mL) was added to a stirred mixture of

IJ
)

N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (142 mg),
diisopropylethylamine (0.175‘ mL) and 1,4-dioxane (5 mL) and the reaction mixture was heated
25 to reflux for 18 hours. Further portions of diisopropylethylamine (0.175 mL) and
dimethylsulfamoyl chloride (0.081 mL) were added and the mixﬁn‘e was heated to reflux for
6 hours more. The reaction mixture was evaporated and the residue was dissolved in ethyl
acetate. The organic solution was washed with water, dried over magnesium sulfate and
evaporated. The residue was purified by preparative HPLC. There was thus obtained the title
30 compound (37 mg); 'H NMR Spectrum: (DMSOds ) 2.16 (s, 3H), 2.38 (s, 3H), 2.77 (s, 6H),
7.92 (4, 1H), 8.31 (d, 1H), 9.85 (br s, 1H), 12.23 (s, 1H); Mass Spectrum: M+H" 390.




ether as eluent. There was thus obtained 2-am no-5-brono-3-chl oropyridi ne
as a solid (535 ng); 1H NWR Spectrum (DVMSQd6) 6.53 (s, 2H), 7.84 (s, 1H),
7.98(s, WP.2000520006/ 051270 PCT/ GB2005/ 004268 -128 Examrplr&Ba05/004268
N-{5- (2- Ani i no- 4- et hyl -

3-thiazol -5-yl)-2-chloropyridin-3-yl1-5-chloro-1, 3-dinethyl- 1

H pyrazol e- 4-sul fonam de A m xt ur & 18 -N

{5-[6-¢ ﬁﬁ“’(‘:’ chl oro-1, 3-di net hyl -1 H pyrazol 5

4-yl sul'fonam do) pyri di n-3-yl]-4-nethyl -1, 3-t hi azol - 2-yl }acet am de (300 ng),
a 6N aMMS—CHM@nﬁmmubhamlammbumdmrB 915»4qhithalnli3ahﬂamﬂ02-v](|5:etﬁxﬁ1dwas
stirred and heated to 80C for 5 hours. The m xture_ was cooled to room

t enper at ur e %FF?&PYEBW&%’% ehigride (B0Smhp Bianpddsd. to?ﬁ@“e‘# s olid Sitmentined by

DT (ol rdihitin TRty | O B edils 4 B TR BT Pog gt
(br s; reélﬂtaat-bqluﬂmﬁﬁas(laeateﬂiltb 50°&: 2& 4(1$oursl Hihe hbBSsre SpRCbolddtto Mo 433.

Exanple 62 N-f 5-(2-Am no-
3-t hi aZ6MPELATs %‘Pﬂ%‘?@é‘jﬂrbﬂ?‘f@gﬁa}d@ﬁ@hﬁ&ﬁe@tﬁI"‘faélﬁ’aﬁﬁﬁ‘éby egliAg an anal ogous

procedu

N- [ 5- (eghg?#‘ %}A@ﬁ%&??ﬁ? ﬁ?% gngp)e/rl g{mﬁges phdighloromethane agd mefhana} |
| acet ai f3ie@enwaShe ﬂmtéhel s;osmalmd xhaaamﬂ@zetea undelr diethyiosthet. dbiefd W& tHid @cstlatned give
the title conmpound; 'H NWR Spectruméh[\%l\/s 6) 2.22 3H);

7. 23 ( sthe fifl compeend as a viipge sofid £33 ng) MRy Svlﬁptﬂl@b r(DiﬂSqqls)) 2. 1|\3fs(§,531®p§czt9r um
3- thl(g.;((% 31%)07 iﬂpkmrop&é?ﬁrﬁz be Zeneg I%@hglg s, l%ll)nlgo %Sn(bé }%)gous

pr ocedumasstsbebﬁraﬂn Negtr4dsed in Exarrpl e 61,
N-[ 5- (6-chl oro-5- Ehenyl sul fonyl ani i nodﬁl‘)gl di n- )-4-nmethyl -1, 3-thi azol -2-y
| ] acet ami de TessN-[Ayehesiigeseghigrenyrisifsé 4-ﬁ}ft§1?§&dlsﬁ 6113}2@1 il ceamide usad epa gi ve

th tit N t DVsQd6) 2.11 3 7.24
- J%ﬁﬂﬁ%%%-ww?ggﬁp%dggﬁﬁ%% Esgm(m( 1H), )7 77 (éls 2H)H) 8. 14 (gs 1H),
10 42 (br S, A hikiurd/BS 32 &aRido LI eMhthiadSid (360@AER lcBes@ifin fluoride (876 mg)

N-{5-(2- Am no-4-nethyl -1 3-thiazol -5-yl)-2-chl oropyridin-3-yll-
4- di Hethgninp- %brqméoﬂlhbrommmes(&ﬁﬁ@rﬁmﬂl@dm(ﬂga@tate@ wgbus pr ocedur eto

L aears g BRRPABS i) b DXSOTP P o dd MUSEY Ridbupdon

2-yl'} ?ﬁg ?if%ulal@ VRS réNEER R BfFe Wak ReR 8 ROLBD OMBY DREUE The AfikttreSRAsddoRd 1 0
ive etitle
J to room temperature and water (10 mL) was added. The resultant solid was collected by

filtration, Washed with acetonitrile and dried. The solid so obtained was purified by column

20 chromatography on silica using a solvent gradient of 0% to 8% methanol in diclﬂoromethane as
eluent. There was thus obtained the required starting material as a solid (252 mg); '"H NMR
Spectrum: (DMSOdg) 2.19 (s, 3H), 2.27 (s, 3H), 6.50 (s, 2H), 7.65 (s, 1H), 7.97 (s, 1H).

The 2-amino-5-bromo-3-chloropyridine used as a starting material was prepared as
follows :-

25 N-Chlorosuccinimide (508 mg) was added to a solution of 2-amino-5-bromopyridine
(600 mg) in DMF (1.5 mL) that had been cooled to 0°C. The resultant mixture was stirred at
0°C for 1 hour. The mixture was diluted with water, neutralised to pH7 by the addition of
dilute aqueoﬁs sodium hydroxide solution and extracted with diethyl ether. The organic layer -
was dried over magnesium sulfate and evaporated. The residue was purified by column

30 chromatography on silica using a solvent gradient from 0% to 15% ethyl acetate in petroleum
ether as eluent. There was thus obtained 2-amino-5-bromo-3-chloropyridine as a solid

(535 mg); "H NMR Spectrum: (DMSOdg) 6.53 (s, 2H) , 7.84 (s, 1H ), 7.98(s, 1H).




WO 2006/ 051270 PCT/ GB2005/ 004268 -129 conpound; 1H NMR Spectrum ( DVBOd6)
2.18 (s, 3H, 2.35 (s, 3H, 2.61 (s, 3H, 7.30 (s, 2H), 7.64 (d, 1 H,
8.22 (s, WoMp6/as?780 (br s, 1 H); Mass Spectrum M-H+ 4P6T/dBeasRloe2685 5

N-j 2- Chl or 0- 5- (2- met hyl am no- 4- net hyl -1 3-t hi azol - 5-yl ) pyri di n- 3-yl ] met hanes
ul fonam de A m xture of

N[ 2- chl or 0- 5- ( 2- chl or 0- 4- met hyl - 1128t hi azol - 5-yl ) pyri di n- 3-yl ] -

N- (et byl sul fﬁ{lyl)mat hanesul f onam de (94 ngy) and a 13% sol uti on of

met hyl Ih-ethanol (5.0 nL) was stirred and heated to 120C in a seal ed
gl ass WI@E(ZLAnﬁlJM%&mVBS%IﬁMQEVU OrchBorSp R idini-S -yl [Thehloesul3t dginfethiyilxt ur e was
evapor ai ed.” Et hanol was added and the m xture was 10 re-evaporated. The
mat er i AH-gyazshe-disatfdnamaide puri fi ed by reversed phase preparative HPLC.

There was thus.agbtai it o] 2 I\/RSectrum
(DVBOdG) 2. Z3mure %f&f s igé@"f"dg ?éﬁﬁf&"%*%gdé@%@'ﬂ&’*PS?'i%%‘ "I 7 82 (s,
1H), . s8 423sdIfonarkido) §ﬁ1d11¥ -3( ]4%Wthyll\(a§-ﬂllaz%lll&0§il}w&lanﬂ&é‘b3033}3g IBBI aqueous
N-[ 2- chl’or o- 5- 20% or o- |- 1, 3-t hi azol - yridin-3 k

N- ( et lhydimuhlbun ytl)irselUIﬁIan é% mlf) @né atbeeol (s é@L)a\gaSaSt@ted ratld hgﬂt%toe% 1fopas
prepar gqm s fgl! O NE[wtf_)ars] ago gﬂ f OnXl te&rﬁler%tullrg %n(g gor?c%nt%gd W%V p%ga?%nt nd

stirre

6-chl or, ?s%ﬁe' \gésrbu%ﬁéh)o)y‘bréfﬁhﬁﬁ(/le HpI Rt Therd Yas AnilobaRidant dee (@mPound as a

triethylamne and dry THE (100 nL) and the reaction m xture was

sti rr edviate sobd i A0emp)k  HINMR Spectrai@: HOMSOdsThed (wiokit- & adHparid rened
bet ween a The o +C, .50l uti on was washed 20 with
wat el? &ﬁﬁ’ %?@»j&bﬁ% &d?gmﬁﬁ%%@dgﬁz%lﬁ ion, dried with anhydrous
sodium sul fate and evaporated. There was thus obt ai ned

N-{5-[5-bi s(met hyl sul fonyl) am no- 6-chl oropyridin- .

3-yl ] - &Exmipglyl621, 3-t hi azol - 2-yl } acet am de (2. 48 g) 1H NVR Spectrum
(DvBQd6) . 2. S, . 3 , : : ) | - 8.7-(s,
3H), 128 - F 31 . 1 NS materi al
so obt ai ”Ed’Uﬁ%‘ﬁ?ﬁﬁaﬁ@%oﬁgpﬂiéE’&ﬁgmﬂhﬁt&eséﬁlbéhﬁ@kaﬂiple61Wat er (31 nt) and
stir

et hanol (125 was and heated to 90C for 6 hours. The ethanol was
evapmy av- ﬁi(@é}ﬁloﬁi-smsdmﬂfmyhnnwyddm-wk)-@medwéd 3nfhidzolndtytlacetahislessut i on

was cooled. in_.ice  and the a ity.of the solutjon.was red H6 b
the addarabysedithoungepsdtygeoc t?&ic dsr‘?%w&?f’éévegh? E{l? GUPPHE- Fﬁ@@ﬁ%‘—gm d
reci pi r r 0 us
ot ai neBer il EAEER (ERR0 el ) FUAGRE, 1TRSR AOIMRS TN

N- (et @iaumpmsmmwmom de (1.43 g); 1H NVR Spectrum ( DMSQU6)

2.3 (s, 3H, 3.65 (s, 6H, 8.3 (s, 1 H, 863 (s, 1 H, 9.13 (s, 2H); Mss
Spectrum M+H+ 397. WD 2006/ 051270 PCT/ GB2005/ 004268 -130

20 Example 63

N-[5-(2-Amino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-yl]benzenesulfonamide

Using an analogous procedure to that described in Example 61,
N- -[5-(6—chloro-5'—phenylsulfonylaminopyridin—3-yl)-4—met1iy1— 1,3-thiazol-2-yl]acetamide was
hydrolysed with aqueous hydrochloric acid solution to give the title compound,; '"H NMR
25 Spectrum: (DMSOdg) 2.11 (s, 3H), 7.24 (s, 2H), 7.50 (d, 1H), 7.60 (m, 2H), 7.68 (m, 1H), 7.77
(d, 2H), 8.14 (s, 1H), 10.42 (br s, 1H); Mass Spectrum: M+H" 381.

Example 64
N-[5-(2-Amino-4-methyl-1,3-thiazol-5-y1)-2-chloropyridin-3-y1]-2.4-dimethyl-1,3-thiazole-

30 S-sulfonamide
Using an analogous procedure to that described in Example 61, N-{5-[6-chloro-
5-(2,4-dimethyl-1,3-thiazol-5-ylsulfonamido)pyridin-3-yl}-4-methyl-1,3-thiazol-

2-yl}acetamide was hydrolysed with aqueous hydrochloric acid solution to give the title



| soanyl nitrite (0.05 nL) was added to a stirred suspension of anhydrous
cuprous chloride (40 ng) in acetonitrile (2 m).

N- [ 5- ( 2- AvOnossosmepbhyl - 1, 3-t hi azol -5-yl ) - PCT/GB2005/004268

2-chl oropyridi n-3-yl]-N-(nethyl sul fonyl ) net hanesul f onam de (100 ng) was
added and the mxture was stirred ]gnd heated to reflux for Ihour. The
reaction mxture was partitioned 5 Stween et hyl acetate and a 10% aqueous
hydr och nd< [ ter and
St N bt (O S Gy oo any, AT CEi e %0
evapor alldy 7.6#Hdr H{)Nésnt(h,u]sH)oﬂJOﬁDl@mt 1 He MegWpeeghiat MHH ngé6mat eri al (100
my); 1H NMR Spectrum (DVBQd6) 2.4 (s, 3H), 3.17 (s, 6H), 8.4 (s, 1H),
8.68 (s, 1H); Mass Spectrum MH+ 416. 10 Exanple 66

N-[ 2- ChipfRpR-¢s4- et hyl - 2- pyri m di n-2-yl am no- 1, 3-t hi azol - 5-yl ) pyri di n-
3-yl ] met hanesul f onam de Met hanesul fonyl chloride (0.063 nL) was added to a
stir redN{EiZéthnire of2-hbthylamino-4-methyl-1.3-thiazol- 5-v1)pvr1d1n— -yllmethanesulfonamide

2-{N-[5-(5-am no-6-c opyridin-3-yl)-4-nmeth 1, 3-thiazol -2-yl JTam no
}pyrini di ne 488X ‘301% (ﬁ CQ/ a@rqbéoreﬁlﬂ@g@ﬂnﬁﬂ-tawaom Dpwidinp-dhd t he
reactio of l1a0 | onal ons
of et PRy BLlbEAftntha .68‘9‘% AR 18 S S ISR oif

added apd mhkwaesmted)mdrheatedrte 19€0€ iatai sediled ghks fBOMA & ﬁﬂﬂ@ﬁv@ﬁ@fe@ct%@fora
further hour The resultant m xture was heated to reflux for 4 hours.

The m xt: ﬁﬁ% %\fﬁéﬁlﬁ?l&tn@aﬂ%waﬁ gvapREatyde di thano!l was 2dded andghemixneraswat er .
Th | t d Th
Sori i il oA TPl ) YOS RO S o MR b d a8 bEba@Se 1T ) and

t he mi XTherewagthus bbtaired tied uﬂie)mp@m@aﬁ@ éHfNMRLSDMhﬁ (DMBOAF S 2Bt@Nt

xture was _evaparated. Eth d and the m xture was

-eva )aiéé . AP &5 3D, 286&3t1§f)n79&2 (Swég) putd €si &7 7 @y Bl ddiasshase
prepara§ e Fijgft:F |ve a product which was triturated under 25 nethanol.
The soI al ne was i sol ated, washed with nethanol and dried. There

was thsobT]@l 2-chlvgo-5i nlcmdwmﬁem ,32hiaeol-5-HhpyMd-SpgLt rum 2.4 (s,
2 e { 111), 7.511% nﬁ?ﬁ, %&%6( gﬂ}:m, 865(8 2H) ,

3H) (t
9. 8 (s, N-ilpqythylfg?fwlmethqnemlf onogtde ngé@g agﬁﬁ'tm\g,mp,teggwamgaazed as follows :-

N-[ 5- (5- 1,3-t.h
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A stir r@dllmopymkﬂlﬁ-ﬁffl)l-meﬂhppi 4—tHﬁk<51§d {ARERki8e (22§)5tr Zylarﬁl‘n@ 1d 8rRPYdHgm di ne

(301 ny owder ed anhydrous pot assi um phosphate ( and 1,4-di oxane
was pur %) H%] @ R0 A1l rapg e TepesionIBixfire We stirred at room temperature for 18 hours. The
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PCT/ GB
20 with water and with saturated sodium chloride solution, dried with anhydrous sodium sulfate

and evaporated. There was thus obtained N-{5-[5-bis(methylsulfonyl)amino-6-chloropyridin-
_ 3-yl]-4-methyl-1,3-thiazol-2- yllacetam1de (2.48 g); "H NMR Spectrum: (DMSOdg) 2.23 (s
» 3H), 2.45 (s, 3H), 3.72 (s, 6H), 8.4 (s, 1H) 8.7 (s, 3H), 12.35 (s, 1H); Mass Spectrum:

M+H" 439.

25 A mixture of the material so obtained, concentrated hydrochloric acid (31 mL), water
(31 mL) and ethanol (125 mL) was stirred and heated to 90°C for 6 hours. The ethanol was
evaporated off at 40°C and the residue was diluted with water. The solution was cooled in ice
and the acidity of the solution was reduced to pH6 by the addition of 40% aqueous sodium
hydroxide solution. The resultant precipitate was isolated, washed with water and dried. There

30 was thus obtained N-[5-(2-amino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-yl]-
N-(methylsulfonyl)methanesulfonamide (1.43 g); "H NMR Spectrum: (DMSOdg) 2.3 (s, 3H),
3.65 (s, 6H), 8.3 (s, 1H), 8.63 (s, 1H), 9.13 (s, 2H); Mass Spectrum: M+H" 397.




-131 4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene (46 ng) were added and
the resultant m xture was stirred and heated to 100C under nitrogen for 18
hours. Thwonreemsizin m xture was cool ed to room t enper atoraEneh/(aze8i t i oned
between ethyl acetate and water. The organic solution was washed with
water anmd with a saturated sodiumchl oride solution, dried over 5 anhydrous
sodi um sul fate and evaporat ed. The lﬁﬁt-erl aI so obt ai ned was triturated

d th t th
ot hanol + oy BT PAEP U e Ridsp SR A B ARTIEE i o™
2-[N-( Ach![@idglx\sso ilng?lﬁ ﬁtie&ﬁ@th:ﬂe?gzvﬂnw QJ(Q%hﬁﬁbCh-ﬂﬁth -3]31thm1)1 531-NVR
Spectrum ( 2.26 5 (d, 1H, 0 61 (d, 2H),

t
11. 54 (bchHPW1@MS%YE@é6ﬂ¢thmu m@@ne&@fou@mt@ @&p0 (@M@g@d@ed@m@h@ur eto

that d bed with th
pr 2par gisig‘(rgllﬁ g"f Eﬁﬁ?ﬁ‘ﬁg‘? %&ﬁd:at %tl(l)‘g‘ IE)E(% I ﬁlﬁﬁaﬁ?fm Emﬁtu{cqg@zgse%a[rr'fgponed €
2-y1') ariBRddVdihyTapéiie ahd 43 O%J;lqdéﬁﬁs 1'i ﬁﬂw"ﬂc’id"soultmn The organic solution was

3- am no- 5- br ono- 2- chl oropyri di he The cool ed reaction m xture was
pour ed washed stithrwasef, and@@a@matv@s@ummhloufﬁe drmmlamhydm@@p@nﬂmugamd

i solated, wa ter .and. dr mater obt aj

trituratvepera %g &Hﬁ@ “510%?%%&5 Ig{ut H%@BQ M The

sol i d sgphtdl (SUSORS) 2.5¢,3E8%.1 ﬂgwtshmm @@(&Elﬁplmmtsp@umlwe and
dri ed. ere was thus obtai néd 2-{ K- (5-a

6- chl orMp¥¥i4dbn- 3-yl ) - 4- net hyl - 1, 3- th| azol -2-yl]am no} pyrimdine (105 ng);
1H NVR Spectrum (DvsCQd6) 2.4 (s. 3H), 5.68 (s, 2H), 7.05 (t, 1H), 7.26
(s, ), 7.72 (s, 1H), 8.66 (d, | H), 11"75 (s, | H); Mss Spectrum MrH+
319. 20pExapRles 67 N-(5-{

6- Chl oro-5-T N-(4-fl uorophenyl sul fonyl ) - N-i net hyI anm nol pyridin-3-yl }-4-nethy
| - 1 3-NHR-didbroD-(A- Ihathei-amvdmldmrz-t/lann attthiagolt e yhpgyridinanal ogous net hod to
t hat deSC|bd|n ple 7, N-(5|odo4rrethyl 25

1, 3-thi de was reacted with

N- (5~ br omo- ﬁﬂ&ﬁﬂaﬁééﬁﬁ%ﬁﬂd@hﬁrﬁeﬂ)bﬁ\lhmjQ}&dg)élided‘ltof |s‘t‘i‘?§e€%ﬂﬁﬁ@6§“' f onai ni de to
give the title conpound (Method A HPLC: retention time 10.1 m nutes) in 26%
yi el ds 2KIVNER5Speno-GeainlordgyrRfin-33)-4shcth: 152 iasel-2ejJaningFpygikdine 1§33 mig),65

(S; s ct ?Ltﬁ;le lwﬁfq?qq.lgé &22%? ar?(? Tl(-I%I?S n%L),); ana 'tl%egrega}_ldn V\s/gs; sti%r'e(]i %t I(O?f)lr_lﬂ‘te%?p;eral\t/l?rse %or
N- (5- br pipsas. Cﬂh(‘ﬁ'ﬁ&?ﬂ s St Yl ok fiche SRR By ch‘iloridel{@ @b %%%ﬁ%ﬂétﬁ?l@ﬁf‘ﬁéje used

as a 30 starting gro| aCFl was prepare Usi ng an” anal ogous
met hod (0@26haL) 'denecaddéﬂamhdi the Eccatiph mixtiire \easaslmrmd aﬁrdorrotmme@wh lforafuythedi ne

was reacted with and 4-fl uorobenzengesul f on hi or| ive N-(5-brono-
2- chl or B diThe Besylltf)ntmlﬂ%wa%ﬁ %%561 zﬁ gings ¢ %(-Hom}?ﬁé)

SPECLE U] the residue was triturated under water. The resultant pre01p1ta1:e was isolated, washed with

water and dried. The solid was suspended in a 12% solution of methylamine in ethanol (4 mL)
and the mixture was stirred at room temperature for 18 hours. The resultant mixture was
evaporated. Ethanol was added and the mixture was re-evaporated. The material so obtained
was purified by reversed phase preparative HPLC to give a product which was triturated under
25 methanol. The solid so obtained was isolated, washed with methanol and dried. There was
thus obtained the title compound (32 mg); "H NMR Spectrum: 2.4 (s, 3H), 3.2 (s, 3H), 7.05 (1,
1H), 7.9 (s, 1H), 8.36 (s 1H), 8.65 (d, 2H), 9.8 (s, 1H), 11.85 (s, 1H); Mass Spectrum:
M+H"397.
The 2-{N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-

30 2-yl]amino}pyrimidine used as a starting material was prepared as follows :-
A stirred mixture of 2-amino-4-methylthiazole (285 mg), 2-chloropyrimidine (301 mg),
powdered anhydrous potassium phosphate (742 mg) and 1,4-dioxane was purged with nitrogen
for 15 minutes. Tris(dibenzylideneacetone)dipalladium(0) (87 mg) and



WD 2006/ 051270 PCT/ GB2005/ 004268 -132 (CDC13) 8.21 (1H, d); 8.15 (1H, d);
7.84 (2H, m; 7.20 (2H, m; 6.97 (1H, br s); Mass Spectrum MH+ 365. A
m xt ur e oVONe¢esI70MD- 2- chl or opyri di n- 3-yl ) - 4- f | uor obenremmaB2hésM0dTB de
(0.366 g, 1 ninol), caesiumcarbonate (0.366 g, 1.1 nunol) and 1, 4-di oxane
(5 nL) was stirred and 5 heated to 50C for 1 hour. Methyl iodide (0.375 ni,
6 mol) was added heating was coni3lhued for tvvo hours. The resul tant

Ther o et RBRp AR oIS SRR A LR R bklStoly apfIEBEAAAY S " e
Spect r Wkt WVRHEId8nb hedtdd o D0°C (n8dr dikblentibi 18 héds ( Zh'e réfttion/ nﬁ&u(eZ\ivhs m ;

3.16 (3H s); Mass Spectrum M+H+ 379. 10 Exanple 68 N
{ 2- Chl coddedtq @o(retemm)anb élﬁcbpﬁ)ﬁlﬁolmfeithvy\weell QBhStl laFet2telang wagdrpJihp QTSNS v /|
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( 0 5% nh@a'ﬁo& b2t QIR SthiRd 3 ThE IR B Sbthinef sk derufaA wigler i N THE

d the 15 m xture was placed in a sealed glass reaction vessel
and heatetitinpb TRGEsulantsatidorasvisclated end srsredfin furn widumethanel, digdiyl ether and

m xture, was ev ed and .t he es f b
chr onatiﬁgfcgﬁwﬁl’g W‘E&’aﬁg}uﬁﬁb 1L g%@%&ﬂ}e&a’ gg{-t‘ﬁbafzo%g/—oyf)gn%% AR i
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preparative "HPLT on reversed-phase silica using a sol vent gradl ent of 10%
t 0 100%d dds,di)t MaseSpavtmat M+2019% ont ai ni ng I%acetl C aci d) as eluent. The
material so_obtained was trit rae under et he t hus
obt ai%ned t h&SHE ILARINSABLGC %Ostg‘ﬁ‘i S%fi%e % %@&ﬁ%ﬁ?wﬁﬂmme)
1 07 - -6.54 (b
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Spect r anyl)ammb]paﬂﬁudlﬁes(mm| masaeadtbcm;tmammmoé-w@mrzepmorwymdmny|
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N- [ 5- ( AZ@hter and dried. The material so obtained was triturated
5-yl)- %&Eﬁl%?%ﬁg‘}{?g%ds%ﬁ eHQ&h 4-di r?{e%%yl %ehl azglntlaa %I%S?Poﬁénﬁﬁ de (46 ing) and

DVE (51 umtgr avx$ mﬁﬁn@bmehiordmmhmahém@hmk lemlud(sn Obémmﬂ wasnigolpiedt ed to

115C in a m crowave rea tor for ours,. The r s e Was.
evapor a\’t’aéhechW&htﬂP’f‘esaF@ssP gat %H@“ﬁli‘f“figf@@t E?erﬁﬁ‘@’ﬁ ugtq C{?F’){@J[é' S-aifiino-

revers clﬁéé%%ﬁruﬁhli %4%@;&9 £33 %ﬁﬁhﬁ’cﬁ%—y@igﬁﬁ%%&mﬂﬁm&?@é fgd0f0mEet oni tril e

in water tai ni acet’i c aci | uent. The mat eri al so obt ai ned
was trigpgctairadDNMEeds)d.(hgH), 5.68 (s, 2H), 7.05 (t, 1H), 7.26 (s, 1H), 7.72 (s, 1H), 8.66 (d,

1H), 11\75 (s, 1H); Mass Spéctrum: M+H" 319.
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Example 67
N=(5-{6-Chloro-5-[N-(4-fluorophenylsulfonyl)-N-methylaminolpyridin-3-yl} -4-methyl-

1.3-thiazol-2-yl)acetamide trifluoroacetate

Using an analogous method to that described in Example 7, N-(5-iodo-4-methyl-

25 1,3-thiazol-2-yl)acetamide was reacted with N-(5-bromo-2-chloropyridin-3-yl)-N-methyl-
4-fluorobenzenesulfonamide to give the title compound (Method A HPLC: retention time 10.1
minutes) in 26% yield; "H NMR Spectrum: 12.26 (1H, s); 8.52 (1H, d); 7.85 (2H, m); 7.65
(1H, d); 7.49 (2H, m); 3.22 (3H, s); 2.29 (3H, s); 2.16 (3H, s); Mass Spectrum: M+H" 455.

The N-(5-bromo-2-chloropyridin-3-yl)-N-methyl-4-fluorobenzenesulfonamide used as a

30 starting material was prepared as follows :-
Using an analogous method to that described in Example 11, 3-amino-5-bromo-
2-chloropyridine was reacted with and 4-fluorobenzenesulfonyl chloride to give N-(5-bromo-

2-chloropyridin-3-yl)-4-fluorobenzenesulfonamide in 82% yield; "H NMR Spectrum:




WO 2006/ 051270 PCT/ GB2005/ 004268 -133 ether. There was thus obtained the
title conmpound as a solid (16 ng); 1H NVR Spectrum (DVMBQd6) 2.28 (s, 3H),
2.34 (s, 8Bpoes6Zo(s,,3H), 6.47 (br s, 2H), 7.71 (s, 1PCT/GB28e5/00268s, 1H),
10.55 (s, 1H), 1085 (br s, 1H); Mass Spectrum M+H+ 459. 5 Exanple 70 Using
anal ogous procedures to those described in Exanple 49, the appropriate
2-ami no- 1, 3-thi azol e was reacted wil3h-phenyl chloroformate and the phenyl

Ayt b REt9d 25 OB phe Lo Bh UR 425 GRLEDF B0 B, BERFLPRI e g ARSI RE PUel 3. ©
usi ng %e@tﬁﬁhqqqypj@socedure to that described in Exanple 68, the
appropriate Z2-amno-|1,3-thiazole was reacted with the appropriate alkyl

i socyanat e tAomgkivuee Qﬂi%(5-bmnpfb&f¢dib>r@l®§@m-ﬁé’é) -f-fluprghenzenpsulignpide BREEN se

stated,, each reaction was puri b a Kr omasi |
18 evaRge pirace: Sl Etoegt 1 Oarobl g LaRRRRAGTbL b et Girissbihe " O
acet gNigshiel € 5(‘5‘°Ctje'i3l\dﬁhﬁrM(eﬁ@Mcﬂﬁdé'(Ogﬂn%@ﬁiﬂo@)\aﬁdaﬂhe@ﬁeeﬁingﬁﬁﬁs at a flow
rate of about 10 nlL/m nute. Unl ess otherw se stated, each required

al kyl ampnemmdcfoaqu]homs o"c‘lyﬁamatl@nmsxtare wasravepereter|apd sheicsidne wasneaiiodyy -

Tabl I A"
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cycl opriapy TS EYhunt: /&bw%dsa@m%xxﬁﬂh&)l Wet(hml d); /%2 (2H, m); 7.50 (2H, m); 3.16

(1R) - 1- Chydroxymethyl ) propyl met hy [6] 42chl orophenyl nethyl ~[7]
3, 4-di @Hh@xm_sm MMHH BEY. 5- rret hyl f ur an- 2-yl net hyl net hyl
10
Example 68

N-{2-Chloro-5-[2-(3-ethylureido)-4-methyl-1,3-thiazol-5-yl]pyridin-3-yl} methanesulfonamide

Ethyl isocyanate (0.036 mL) was added to a stirred solution of N-[5-(2-amino-4-methyl-

1,3-thiazol-5-y1)-2-chloropyridin-3-yljmethanesulfonamide (48 mg) in THF (0.5 mL) and the

15 mixture was placed in a sealed glass reaction vessel and heated to 125°C in a microwave
reactor for 1 hour. The resultant mixture was evaporated and the residue was purified by
column chromatography on silica using a solvent gradient of 0% to 6% methanol in
dichloromethane as eluent. The material so obtained was purified further by preparative HPLC
on reversed-phase silica using a solvent gradient of 10% to 100% acetonitrile in water

20 (containing 1% acetic acid) as eluent. The material so obtained was triturated under diethyl
ether. There was thus obtained the title compound as a solid (16 mg); '"H NMR Spectrum:
(DMSOdg) 1.07 (t, 3H), 2.31 (s, 3H), 3.11 (s, 3H), 3.10-3.20 (m, 2H), 6.54 (br s, IH), 7.82 (d,
1H), 8.24 (s, 1H), 9.84 (s, 1H), 10.53 (s, 1H); Mass Spectrum: M-+H" 390.

25 Example 69
N-[2-Chloro-5-(2-ureido-4-methyl-1.3-thiazol-5-yl)pyridin-3-y1]-2.4-dimethyl-1,3-thiazole-

S-sulfonamide
A mixture of trimethylsilyl isocyanate (0.032 mL), N-[5-(2-amino-4-methyl-1,3-thiazol-
5-y1)-2-chloropyridin-3-yl]-2,4-dimethylthiazole-5-sulfonamide (46 mg) and DME (1 mL) was
30 placed in a sealed glass reaction vessel and heated to 115°C in a microwave reactor for
18 hours. The resultant mixture was evaporated and the residue was purified by preparative
HPLC on reversed-phase silica using a solvent gradient of 10% to 100% acetonitrile in water

(containing 1% acetic acid) as eluent. The material so obtained was triturated under diethyl



WO 2006/ 051270 PCT/ GB2005/ 004268 -134 [9] 2-thienyl nethyl nethyl [10]
2-(3,5-dinmethylisoxazol -4-yl)ethyl nmethyl Notes The products gave the
char act erweizogp/daz7a shown bel ow. [1] The procedure of ErampmB@&dowms used.
The product gave the follow ng characterising data:- 1H NVR Spectrum
(Dvs(d6) 1.12 (d, 6H), 2.21 (s, 3H),..3.74-3.85 (m 1H), 6.43 (d, 5 1H),
7.59 (m 2H), 7.62 (d, I H, 7.67 ‘(W‘ll—b, 7.77 (d, 2H), 8.24 (br s, 111),
10. 30 ( 5 1 e .

Sthert ?ﬁ'ge W | hil obBined theltle Qf%%%%t#%gﬁg %&gg(/l g%{{% ml%#%@

procedure o anpl e 68 was used.

char act @MSOxg) 2.28¢sa3H), 2134 NVEHBReA2t (s.8H), 6 BVEEXG HD, D71 (4, 1H3H.34 Gor281K%,
3H), 2.35 (s, 311), 2. 62 (s,.3H 3.12-3.20 (m 2H), 6.55 (br s, 1H, 7.73
(d, 1m}0-@§§51{1i31058,5@Fﬁa,lfi@b@éi@g@,c_@%}\’l%.é (br s. 1H): 10 Mass
Spectrum MH+ 487. [3] The procedures of Exanple 49 were used. The product
gave the following characterising data:- 1H NVR Spectrum (DvSGd6 + D20)
8. 31 §1Ekamdple 70. 85 (111, d); 3.15 (3H, s); 2.61-2.53 (11-1, m; 2.31
(31-1, s); 0.75-0.57 (211, m; 0.54-0.36 (2H.. mM; Mass Spectrum M-H+ 402
and 404. 15Uping ansleeqys peesgdiiss tothossdsenieddn Bxarple A% dhe ameonsialtiuct . gave

the fol : ISl o ectr . 8.31
(1H, d) i%ﬁ‘%l? %Eﬁ@% tV&‘@ .rgdc‘f%(‘g@l&?het”)" 1 %@W%lﬁds@%ﬁém %('{Bé%%;%?’?vas s
Spect r uzryl)ddrbbmdke 6o abdindd8vas[rbdctebheitip the pptopeiateaiikyRxainielte g thessamptinds The
reaction product was diluted with water (3 nL; containing 0.1. %

trifl uotiessdladiie Tabled and acetonitrile (1 nL) and the sol ution was 20
purifjed by i Cl] il - ! re

ol 1 A3t ed MAREFBEIH. g b ahylogbAChb a8 it el IEERAINES, e |
trifl uosppaeeiate2-amith-53lthianbliecinsgeaceediwieh fhelappriphigte allbalisdeyMiatestoivedata : -
1H NVR Spectrum (DVBQd6 + D20) 8.31(1H, d); 7.82 (1H, d); 3.42 (1H, dd);
3. 37 (199mppynds deserbgdig Tabje Ilo. 30 (3H, s); 1.64-1.48 (1H, n); 1.47-1.30

1H, - 0. ) 4 . 436. 2 he
o ot o obmess atheralidioidfBR SaBPREL M Brodithd BBy BRpaitd b T
char act Bfdnsdsi1q 1 d@ésed-pHase NUBa ﬁm%a l’sbl%nt(gmfég 18%53%6 109% adelonitdlelif (S,

3H), 7.33 (d, 2H), 7.48 (d, 2H)), 90 (d, 1H), 8.35 (d, 111), 8.82 (s,
111) 15 gwater (centajning 1%gqcgtac §id) apigfuent g azipowy sate oFpboukbe snl/mmbe.r um  MrH+ 472.

[7] The pr r f: | e 49 wer ed. Th roduct ve the follow ng
30 charact gl?ﬁlglysncgﬁe atls@f%{%g{if%c}f\ﬁ\?ﬂu%e @u me(aﬂﬁﬁ%a' 1590?5’2%% sy (1H, d);
7. 84 ( LdmiddrciaBy 9021100120@@+861270 PCT/ GB2005/ 004268

Table IT
RS N /[Z /E NHSO,— R?
RN
20
No. & Note . R” R’
[1] isopropyl phenyl
[2] ethyl 2,4-dimethyl-1,3-thiazol-5-yl
[3] cyclopropyl methyl
[4] 2-hydroxyethyl ' methyl
[5] (1R)-1-(hydroxymethyl)propyl methyl
[6] 4-chlorophenyl methyl
[7] 3,4-dimethoxybenzyl methyl
[8] 5-methylfuran-2-ylmethyl methyl




-135 (1H, dd); 6.81 (1H, d); 4.25 (2H, s); 3.73 (3H, s); 3.71 (3H, s); 3.14
(3H, s); 2.30 (3H, s); Mass Spectrum MtH+ 512 and 514. [8] The procedures
of Exanplwo4foasizoused. The product gave the foll ow ngPCtleBaetm@uicsi ng
data :- 1H NWR Spectrum (DwVsQd6 + D20) 8.31 (1H, d); 7.85 (1H, d); 6.14 5
(1H, d); 5.99 (1H, m; 4.27 (2H, br s); 3.15 (3H, s); 2.31 (3H, s); 2.23
(3H, s); Mass Spectrum - MtH+ 456 Qﬂj 458. [9] The procedures of Exarrpl e, 49

wer e usetk: feHowng——char acter stg—data—1HTNYR
Spect rum (Bﬁg&?a +%§B§1Y§m§%‘y 1H, d); 7.86 (& hcl 7. 40 (LlH dd;l 7.01
(1H br WA madlrﬂet?l 11%0% oISy cfin® (:iﬁh‘thﬂ); 2731 (3H, 5); Miss 10

Spectrum 458 "460 ocedur s of " Exanple 49 were used.
The product gave the foI | ow ng char acterl Si ng data : - 1H NVR Spectrum

(DVBOd6 + D20) 8.31 (1H, d); 7.85 (1H,. d) g i?ﬁ% 3.15 (3H, s);

5533 ( 2gtess) ;2. iﬁepmduce)gavet@eheeﬁerlgl)lg dﬂﬁ&§ O®PEEIum  MrH+ 485 and 487.
a

e ot ) © 1. iR o BRI A CA, ThO BB DO B ol ing chirapisrsing,

di i soprdapy! &I MNRSpaan . @ISOL)),1.12 (d, 6H), 2.21 (s, 3H) 3.74-3.85 (m, 1H), 6.43 (d,

2-(7-azabenzotri azol -1 t etranet h¥%ur oni_um

hexafsl UdHophd&phdide (\9P (GSQH}?@)G@@H 130, ‘BRA(GE G18, $r24 Ries 1HDi 10 30(5 a0k 0om

t emper trogen for 5 m nutes.

N-[ 5- (gtolﬁr?'e(rb q%w& Mazol&l&s yl)-2-chl oropyridin-3-yl]methanesul fo
nam de 32 Mk proReuRddeStamiple 6mams>eaurrﬁe paﬁlusttgaweelcb fatldwireadharchcteoisBEC f or
30 m nut es. The solvent was evapor ated he residue was triturated
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( confpiMhRBrRctAkn Vi ugroact i c .acid) and acetonitri I e as eluent. There was
thus .obtained the title compound as a solid (17 . NVR Spectrum

( DVBOJ ] 2 Athe(psocegpies oBExgmpls 493pgre usedsifh@tpmérqy gaVP.tb@rfoﬂrme@g (m 1H), 7.95
(s, 1H) Cf_lﬁlglagita @%%M%Mgog +bS®) é.lﬂ)l’(llllzdﬁ%.E&(SS(lth? 3.1%BSS

Spectr
N-(5- {Qsﬁhé)omi&ij\h@ﬂ hizgw@ﬁn@ybﬁsmﬁa(apyhi)pcysmzr&@m&n) Mass
T

- 4- net hy -13th|azo- yl )acet am de
Spectrum M+H" 402 and 404.

15 [4] The procedures of Example 49 were used. The product gave the following
characterising data :- 'H NMR Spectrum: (DMSOds + D,0) 8.31 (1H, d); 7.85 (1H, d); 3.20
(2H, t); 3.15 (3H, s); 2.31 (3H, s); Mass Spectrum: M-+H" 406 and 408. -

(5] The procedures of Example 49 were used. The reaction product was diluted With water
(3 mL; containing 0.1 % trifluoroacetic acid) and acetonitrile (1 mL) and the solution was

20 purified by preparative HPLC. Fractions containing the product were collected and lyophilized
to give the required product as it trifluoroacetic acid salt which gave the following
characterising data :- "H NMR Spectrum: (DMSO.dﬁ + D,0) 8;3 1(1H, d); 7.82 (1H, d); 3.42
(1H, dd); 3.37 (1H, dd); 3.15 (3H, s); 2.30 (3H, s); 1.64-1.48 (1H, m); 1.47-1.30 (1H, m); 0.85
(3H, t); Mass Spectrum: M+H" 434 and 436.

25 [6] The procedure of Example 68 was used. The product gave the following characterising
data :- 'H NMR Spectrum: (DMSOQds) 2.36 (s, 3H), 3.17 (s, 3H), 7.33 (d, 2H), 7.48 (d, 2H);
7.90 (d, 1H), 8.35 (d, 1H), 8.82 (s, 1H), 9.14 (s, 1H), 9.83 (s, 1H), 10.70 (s, 1H); Mass

Spectrum: M+H" 472.
(7] The procedures of Example 49 were used. The product gave the following
30 characterising data :- 'H NMR Spectrum: (DMSOdg + D,0) 8.31 (1H, d); 7.84 (1H, d); 6.90




WD 2006/ 051270 PCT/ GB2005/ 004268 -136 4-Chl orobenzyl am ne (0.17 nL) and
triethylamne (0.12 nL) were added in turn to a stirred slurry of

5- ( 2- acetwoi2d@/os12met hyl - 1, 3-t hi azol - 5-yl ) - 2- chl or opyr i dipn®EGB28es/ (0026 |
chloride (250 ng) in THE (20 nl) that had been cooled to OC. The resultant
m xture was stirred at OC for 30 mnutes and at roomtenperature for 1
hour. The mi xture was evaporated 513nhd the residue was partitioned between

cat or akE Ao baL eI D ol B2V St B eF B IRVl S um

sul f at & aaeliBVIARPI &t ednd S material so obt ai ned was purified by basi c
reverseé-pﬁase chromat ography' (Waters “Xterra' C 18 reversed-phase

si | i ca,[81150 Theptogedyres of kramplgdQdieausadf Ths-psaduchgaieché falloveng n wat er

o a8 TSNS LI I g BB oo
e i P T T Tt
(s, 2HMHH 256@1314ﬁ—|) 8. 06 (m 1H) 8.63 (m 1H) 9.06 (br s, | H), 12.54

(br s Mass ect m 471 and.473. Th .

5- ( 2- a({él am%—pﬁo% %m%ugz‘%?re gs%“r )Tlhf-pémurgfgi)‘ﬁ?rtpﬁm@“ﬁn%ul f onyl

chlori %ﬁaraééngsﬁgqaas Ay RV 'ShBEr AR BNISOANED, 0 gg@r(@ﬁ as 7t (1ewng); 7.40hi | st
using an ice-b to marntain the tenperaturé of the reaction m xture bel ow
10C, cqhHedd) ai()édlﬂylni’rct)cﬁ%(llrl ra);|4dS(X(32P/<S)A//3vﬂr6 (3HD8); 213)l (3Hs s)adithse t o
N-[5-(5- am no- Mgg_ﬁ d| n-3-yl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de
(2831 rry was heated to 45C for 10 minutes. The

slur rycg\{\@fn r{ﬁg% ﬁres %@EQQHEIE:‘M@'\*I&E ub&. nlt}ﬁ'ﬂ?bdﬁﬁst bhe RO fdIfmREat ure of the
reacti xtu et ween - 0C using an’ice/ acetone bath, a solution

of sodldhmamehsmgda(a% HYMR Speettiem: (DMSOd4 ) D@3 83ddéH, d); G4 @8, dEhel

resul tant. - e.solu 1Q, m hut e separate
react i Ay 6%@”%9%@1‘1{%& ZI( ﬁg&’t&geza %@gﬁ;ﬁm ﬁf%ﬁ u%gg bet ween
0 and 7¢ |onyI chloride (0.33 nL) was added dropwi se to water (2.8 ni).
The resufit ant 25 solution was allowed to warmto 18C during 5 hours.
Cuprmus chloride (1.19 ng) was added and the resultant solution was cool ed
to -3 C using an i ce-acetone bath. The orange solution fromstep 1 above
was codixmplg 715C and added dr opW| se whilst maintaining the reaction

i rl—f"@%hlaﬂﬂ@l QlfenzddRle" eaction
e resultant precipitate was
i sol at ed andA diikege urrhhammacm(m' aig),adusbp@pyllemyimnme (@33 mher e was t hus

obt ai ned 5-(2-acetanjido-4-neth 1,3-thiaz

2 chI orloffyizapireitzelil vinll - Sehie p;na@yggo% eéaf}érmwsg]&tw) (AEkgH ¢ pag
02 oSN PN ) N it B AMELRRRL b ar o Be S hiikn ERRHRes?. 12

N-[5-(2-Amino-4-methyl-1,3-thiazol-5-yl)-2-chloropyridin-3-ylJmethanesulfonamide (32 mg)

was added and the mixture was stirred and heated to 80°C for 30 minutes. The solvent was
evaporated and the residue was triturated under water. The resultant gum was purified by
HPLC using a Phenomenex ‘Luna’ preparative reversed-phase column (10 microns silica,

25 21 mm diameter, 150 mm length) using decreasingly polar mixtures of water (containing
0.2% trifluoroactic acid) and acetonitrile as eluent. There was thus obtained the title compound
as a solid (17 mg); NMR Spectrum: (DMSOdg) 2.44 (s, 3H), 3.19 (s, 3H), 7.57 (t, 2H), 7.64-
7.69 (m, 1H), 7.95 (s, 1H), 8.12 (d, 2H), 8.42 (s, 1H), 9.91 (s, 1H), 12.87 (s, 1H): Mass

Spectrum: M-H" 421.
30
Example 72
N-(5-{6-Chloro-5-[ N-(4-chlorobenzyl)sulfamovl]|pyridin-3-yl} -4-methyl-1.3-thiazol-

2-yDacetamide




8.12 (in, 1H), 8.38 (m 1H), 12.45 (s, 1H); Mass Spectrum MH+ 366 and
368. WO 2006/ 051270 PCT/ GB2005/ 004268 -137 Exanple 73 Using an anal ogous
procedur evoaotdnsi27descri bed in Exanpl e 72 except that tpCedBzhevmionss was
onmtted, the appropriate pyridine-3-sulfonyl chloride was reacted with the
appropriate 5 am ne (5 equival ents) to gi ve the conmpounds described in
Table I11. Unless otherw se stat ed 38ach reaction product was purified by
reparative vent

gr agi ent of 41-.?%}&0 10 %ac qoolr?% ]rg)l %ﬁvtﬁ%&?\%an?gga%%%%%%ﬁeﬁgd#gﬁ t‘ﬁl?!tcgam d)
as el uestirredtsharyf dfda(2-ateenuiflo-dhnethyll 03 1hibpilFi4yip-2-dhibrepmridihdr8rsuifegylst at ed,

ST TR AT S o et B ©
met hyl didleq Gz Q*tll ﬁfr@O‘ﬂﬁhhﬁg LAPY rog 13t mgfﬂcgiwﬂ«g'f 1 hlcﬁ'o%lroﬁfl uor ohe Xs eva%o:%tlefi

6- chl oro phenyl ro 4-t
6- chl bramdZhemes mllue Iwas pentthtphed\b&t@@eﬁl’ dhehlpfcﬂﬁhmim @a\x&térh &he ﬁi)haga@gd %mtfdnn\geﬁb ata
, S

h bel 1 1 H. NVR Spectrum
3 g\gn( s‘gasg\%} ‘gag%l‘wf’d aqueppy Sodﬂsnzblomf Sqlrlqslon gﬂfmed( ﬁflemyer mMaEneKUhr s,

L, syt Ll MR PN ARPRR 0T 2,

( m 1H)chrd:ﬁat5@raphy (Wers m&sfasae& tdv'dfﬁbdilﬂhhkb sHEch, 15033: 21 hinhl,l\éalﬁme mbm of
( DVsQd6 (g Dé lli%/ 0.73 (m 1H), S 3|_£?
(s 3H)S -5 A-pgetf)altrﬂgp‘l)l Wagerﬁq_o 3ping Lo aqyieqies rpmonium fhy drmgd@@ )3 t1or_1)2 4 1

+ 10 )Fne VRSS20 SBILiH w%ﬁﬁn%@& uncygl) d%e%)ﬁ 9%% %Z&af 8:1;{1&%2189 5t/5%gé -138
vaccum. There was thus obtained the title compound as a white solid (155 mg); 'HNMR
Spectrum: (DMSOdg) 2.22 (s, 3H), 2.40 (s, 3H), 4.24 (s, 2H), 7.25 (s, 4H), 8.06 (m, 1H), 8.63
(m, 1H), 9.06 (br s, 1H), 12.54 (br s, 1H); Mass Spectrum: M+H" 471 and 473.

The 5-(2-acetamido-4-methyl-1,3-thiazol-5-yl)-2-chloropyridine-3-sulfonyl chloride
15 used as a starting material was prepared as follows :-

Whilst using an ice-bath to maintain the temperature of the reaction mixture below
10°C, concentrated hydrochloric acid (32% W/W; 1.08 mL) was added to N-[5-(5-amino-
6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-ylJacetamide (283 mg). The resultant slurry was
heated to 45°C for 10 minutes. The slurry was cooled to -5°C and, whilst maintaining the

20 temperature of the reaction mixture between —5 and 0°C using an .ice/acetone bath, a solution
of sodium nitrite (83 mg) in water (0.5 mL) was added dropwise. The resultant orange solution
was stirred at -3°C for 10 minutes.

In a separate reaction vessel, whilst maintaining the temperature of the mixture between
0 and 7°C, thionyl chloride (0.33 mL) was added dropwise to water (2.8 mL). The resultant

25 solution was allowed to warm to 18°C during 5 hours. Cuprous chloride (1.19 mg) was added
and the resultant solution was cooled to -3 °C using an ice-acetone bath. The orange solution
from step 1 above was cooled to -5°C and added dropwise whilst maintaining“the reaction
temperature between —5 and 0°C. When the addition was complete, the reaction mixture Was
stirred at —3°C for 45 minutes. The resultant precipitate was isolated and dried under vacuum

30 atroom temperature. There was thus obtained 5-(2-acetamido-4-methyl-1,3-thiazol-5-yl)-
2-chloropyridine-3-sulfonyl chloride as a pale yellow solid (271 mg) that was used without any
further purification; 'H NMR Spectrum: (DMSOdg) 2.12 (s, 3H), 2.31 (s, 3H), 7.20 (br s, 1H),
8.12 (m, 1H), 8.38 (m, 1H), 12.45 (s, 1H); Mass Spectrum: M+H" 366 and 368.




[4] 1H NMR Spectrum ' (DVMsGd6) 2.19 (s, 3H), 2.30 (s, 3H), 7.05 (m 1H),
7.15 (in, 2H), 7.26 (m 2H), 8.27 (m IH, 8.68 (m 1H), 10.97 (s, 1H),
12. 32 (s,wOHpge/astye Spectrum  MrH+ 423, [5] 1H NVR Spe@Cm@B20¢:BDVBGI6) 2. 16
(s, 6H, 2.27 (s, 3H), 7.13 (s, 4H, 8.17 (m 1H), 5 8.61 (m 1H), 10.88
(s, 1H), 12.39 (s, 1H); Mass Spectrum MH+ 437. [6] 1H NVMR Spectrum
(DMBQA6) 2.13 (s, 3H), 2.24 (s, 3HI377.05 (m 4H), 8.18 (m 1H), 8.63 (m
1H), 10.99 (s, 1H), 12.36 (s, 1H); Mass Spectrum M+H+ 441. [7] 1H NWR
Spectrum (DVMBQd6) 2.22 (s, 5H), 2.28 (t, 2H), 2.43 (s, 3H), 3.12 (m 2H),
3.38 (spxthpre7B- 19 (m 1H), 8.31 (m 1H), 8.74 (in, 1H, 12.41 (s, 1H);
Mass Spectrum 1o MrH+ 460. Exanple 74 N-({jm 2- Acet | am no-1 )

3-t hi azol - 3Jsihg amamﬂMgnuquedmi@that {lesprile réé@mn 12 exqept dizoirigthylamine

r5n' i? L ng%rmr}dq_ é,StPg QOS 3 hoerltg %ynél}/lcg st tjonﬁ cil?orl%e ’%%?s et d Wftil? %116 app%p%i%.er red

6- Ch'9r£ﬁi&ﬁé'(§b®1@aléﬂt§)t6gﬁ'@tﬁ&"cm%p&nfd@ki@ieﬁbe@nﬁlﬂﬁ@ﬁl am de (180 nyg),
2, 4-di methyl't hi azol e-” 5-carboxylic acid (J. Med. Chem, 1999, 42, 5064; 109

rrg) and ac dﬂninsstothetrWIS(elS@atﬂd,)eaclhlaactmroclb@ewah putiBel byprepsetive HPRE anesul t ant

t d a heated t fl f h o o
Cool ad Kt Earprabhise s bee §rotppieriid B 0usP 0y eI, at i on,
washed @Qte cBﬂta ?P%‘arcéﬂléé‘clm efllchal AR Fatd BEABSRL 16’&&/&11%@ thus obt ai ned
the title corrpoun 172 1H NWR Spectrum (Dvs(Od 2.16 (s, 3H, 2.39

(s, 3H), 2. IGﬂle{ssqthﬁH)se sZat&B epsh regidyed arging wag g, com.mgrsslaﬂy 4ilable IllatH)lal Mass S
ecp trum ' MtH+ 422. Exanple 75 25

N- (519 6- Chl or o- 5- 13- (2, 4- df | uor opherfAPHEi dol pyri di n-3-yI}-4-net hyl -
3-thiazol- 2-yl)acetam de 2,4-Difl ugHophenyI i socyanate (0.022 ni) was
added to a stirred soluti of
N-[ 5- (5- am no- 6- chl or opyr j/di n- [y
mg) in THE (1 nL) and;Gie

for 1 hour. The mixture wasH 30 Sool e

- 4- ngt hy)SQNH &0l - 2-yl ] acet ani de (50
at¥on was stirred and heated to 50C
nperature and concentrated
by evaporation. The residue was purifj oY  Pprepar ative HPLC. There was
thus obtained the title conpound as Zwhite solid (20 ng); 1H NWR Spectrum
(DVBQd6) _2.16 (s, 3H), 2.39 (s, 3H), 7.05-7.08 (m 1H), 7. 33-7.37 (in, WO

2006/ 05127NoP&MNGB2(05/ 00426B' - 139 1|H), 8.09- 8. 14 (m Il H), 8.17 (s
111), 8.[67{m—+—H-18 67 {s—1H-—O0 48 {5 —IH—Mass—Speetrtm—M-H+—138.
[1] 6-chloro methyl :
[2] 6-chloro cyclopropyl
[3] 6-fluoro cyclopropylmethyl
[4] 6-chloro phenyl
[5] 6-chloro 4-tolyl
[6] 6-chloro 4-fluorophenyl
(71 6-chloro 2-morpholinoethyl
" Notes The products gave the characterising data shown below.

15 [1] 'HNMR Spectrum: (DMSOds) 2.18 (s, 3H), 2.40 (s, 3H), 2.58 (s, 3H), 8.12 (br s, 1H),
8.26 (m, 1H), 8.74 (m, 1H), 12.64 (br s, 1H); Mass Spectrum: M-H" 359.
[2] 'HNMR Spectrum: (DMSOds) 0.49 (m, 2H), 0.61 (m, 2H), 2.30 (s, 3H), 2.52 (s, 3H),
8.39 (m, 1H), 8.72 (d, 1H), 8.85 (m, 1H), 12.50 (s, 1 H); Mass Spectrum: M+H" 387.
[3] 'HNMR Spectrum: (DMSOQds) 0.00 (m, 2H), 0.23 (m, 2H), 0.73 (m, 1H), 2.13 (s, 3H),
20 2.34 (s, 3H), 2.79 (d, 2H), 8.21 (m, 1H), 8.40 (br s, 1H), 8.66 (m, 1H), 12.41 (s, 1H); Mass_

Spectrum: M-+H" 401.



Example 76 5

N-(5-{6-Chloro-5-[3-(2, 4-di nethyl-13-thiazol -5-yl)ureido] pyridin-3-yll-4-ne
t hyl - | 3- twoaa@los12oyl | acet am de Di phenyl phosphoryl azi deCiGHREG mwideswas
added to a stirred mxture of 2,4-dinethylthiazol e-5-carboxylic acid (137
ng), triethylamne (0.148 nL) and toluene (3 nL) and the resultant m xture
was heated to 100C for 1 hour. N-[‘§—3§5'-An‘i no- 6- chl oropyridin 10

3-yl)- 4. tﬁgﬁ)l ' ad

1, 4-di ofgﬁe %NWME?S%HG tﬁe%%%%l‘?ant 0 ?3)3’%(( @)é?%rredgggjﬁéé?%t

100C f of. 2Q(mpw)s 8.2TH(m, i1 16& (mWHE), €00V €4 11D, 1132, ¢HP.aviads\SRciung:
concen;t,\MgL y evaporation. The residue was purified by preparative HPLC
There 43" obtai ned the title conmpound as a white solid (69 ny, 45%

(o "oty 395! et YRR @niindge 1%6%83@((% 355%’1%&3?9(? LT s

Spect 5 ugro1 frHH Y 30.38 (s, BXBNTL.89 f/ IH) [MadvtSpRytrarh- KSHTet3

| sul f dj n- 3-yl t hi de A sol ut f
N[5 (51 onsphR B Hecknpi \DMyhag 1 iﬂ)haa%,iﬂyvf)g&%; 4F9, del 200, (302, 2

S f + 19 sodi um
hydrox?%gy?gnﬁg?%ﬁ%é I:Hj If%é@%}{?%%%&%zﬂ/@ﬁ q‘)gui(/vas ggz ged with
ni t rogely] f or HINMR Sﬂécﬁ@m “(bmsco@ﬁacztzzq@ SH)X2 28 €t, REY, PLRCCIH) B B Gh,agP), t ube
that was seal ed and heated to 115C for 24 hours. Additional sodium ‘

met hanebdt fSaftHy 8By, 14) 8.3k dme LB). S (o dithel3-4b (wgH) dMess Snedeamand t he

reaclidol{)[ ﬁﬂg{%yre was heated to 115C for 3 days. The resultant m xture was
ol ed To room 25 tenperature. The sol vent was evaporated and the residue

was di ssol ved in dichl oronethane and washed with water and with brine. The

organi c_|l ayer was dried over magnesium sul fate and evaporated. The

mat er | ExgBPI8HHa;| ned was pur| fied by colum chromat ography on silica

i ncreasj 1 Le al d met hanol

(45: 45:7 i 7 ot ettt i ed

furthers @bomﬁd@ reversed phase 30 chromat ography as descrl bed

herei nbefore. The material so obtained was dried under vacuum at 50C for

16 hbfur s. TH&osephgaes eyvgblopide 42 30aniz) wes added éo @ stimaslmikters of Naki-(Searsimot d (160

o (SRS et s Gettplo bbbl 3

2006/ 0551-8&90)85;%@@33@%13@@%@8 1990442 H084; 109 mg) and acetonitrile (10 mL) that had
N-[5-(5- brom) ridin-3- %ﬁ @l -nmet h T—l 3-thi azdl - 2-yl | acet am de "used as a
epdt

starti rigen hﬁ%’[ foarflymsT @ﬁﬂa@ufedwammed and Bcrcttyd to tefling flor(12hi Fhé ut i on
In hex ain&ture %vagnegolv@?o r%ggletem%gr%glvrme and %he prec:1p1%(at[e was C(Illected by filtration, washed

20 with acetonitrile and dried under vacuum. There was thus obtained the title compound
(172 mg); "H NMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.39 (s, 3H), 2.62 (s, 3H), 2.68 (s, 3H),
8.21 (s, 1H), 8.40 (s, 1H); Mass Spectrum: M+H" 422.

Example 75
25 N-(5-{6-Chloro-5-[3-(2.4-difluorophenylureido]pyridin-3-yl}-4-methyl-1.3-thiazol-
2-yDacetamide
. 2,4-Difluorophenyl isocyanate (0.022 mL) was added to a stirred solution of

N-[5-(5-amino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (50 mg) in THF

(1 mL) and the resultant solution was stirred and heated to 50°C for 1 hour. The mixture was
30 cooled to room temperature and concentrated by evaporation. The residue was purified by

preparative HPLC. There was thus obtained the title compound as a white solid (20 mg);

"H NMR Spectrum: (DMSOdg) 2.16 (s, 3H), 2.39 (s, 3H), 7.05-7.08 (m, 1H), 7.33-7.37 (m,




3, 5-di bromopyridine (10 g), triisopropylborate (16 nL) and anhydrous
diethyl ether (150 nL) 5 that had been cooled to -75C under an atnosphere
of nitrogen.2006ns127@act i on m xture was stirred at this teopaBievm®ifesr 30
m nutes and at roomtenperature for 1 hour. The mixture was re-cooled to
-78C and a further portion of triisopropylborate (16 nL) was added,

foll owed by the dropw se add|t|0n1(39 -n- butylllthl um (2. 5M solution in

hexane; T t a nperature for
30 min ]t%)gggﬁ) : H{So{) glzggrla lﬁﬁﬁoﬁﬁsﬁﬁ 8"@0@3@0@@&%&9@?%3
pi nacolMGA 43g8) i n anhydrous di et hyI ether (50 nL) was added foll owed,
after 10 mnutes, by a solution of glacial acetic acid (2.6 nmL.) in
anhydrous diethyl ether (20 nL). The m xture was stirred at room
terrpe\rﬂg%ijre f 2 hours. A 5% aqueous sodi um hydroxi de sol uti on was added
follo ‘B‘f/ lt dropwi se addition of 2N aqueous hydrochloric acid, whilst
keepi Naviheg 6iTHISONRT3-{EIRRhGh UL E3 ARRAN ShurbRo kAt L A8 - 29480S PhasgLt 0
pH6.5. 15 The organi c phase was separated and the aqueous phase was

ext r act=plagetamide et hyl et her. The or gani c sol utions vvere conbi ned and

washed with dri um su e and . eva ted. The

resi due was I?]rplfxfyll%lﬁ cfaﬁ?m@a@é }\V‘T‘Seadgﬁgg‘f fatirredmyx ﬁt ?sol id was dried
under W&iﬁétﬁ 1118501891 t

3- br ono- 5- (4, 4S]é 5-tet rcggregi( %J%éci(ly%ﬁ I‘(e)ige;%%@ghgg{?lagp arn flcti?l}ll%neag nglL)V\hl te

solid (@dzhefesultant MVRuSpeet rated t6 DVSOHS) 1ot N S((S- A:ﬁm)o 6-ilzh]3fi)p(yﬁdlrﬁH)

cor ul ol Bretl T ook mise [yt be) v gir Bl (-dingpe 1 n

1, 4-di ndkb [
t et r aqug?iti]% aphengféglﬁ%%n\gﬁ?ﬁg%gﬁggﬂ?%ﬂg)ﬁe%@g%lm I;/(\)é% hgarcfeghe'ﬁ%e r esul t ant

was st iwasegoked tp @mmttﬂmmeatmtewmé cboeenB5tediby e asoratioe ITte rasitnogenpurified by

(75 b Pt T Thise Pefhale m}t%n%tagﬁs eSS P L %15 Yo o)
in wat € TRR Bhdotruh §DMERTA) 06 (1 f um %9@§sn\3h§he rgéggg _heated

to 80C for 16 hours. The m Xture wa por t'ed

par t 1% i 1dHe8.65€s, BN .82 (418 chEt GahH); d‘dalssmenrum'l'ﬂvﬂer}ﬁrzl@anl c  sol ut| on was
washed with brine, dried over nmagnesi um sul fate and evaporated. The residue
was purified by colum chromatography on silica using increasingly polar

m Xt ur g8y Qhp1d@7di chl oronet hane and ethyl acetate (9:1 to 10:0) and

di chl oronet’hane, ethyl acetate and nethanol (20:20:1) as eluent. The solid
so obt dV-ied/lakkg- SB(ﬁrmfeﬂwliuffumxﬂwmdmw\dbll,Brtmazc]hz-qxﬂ'&te@qmdahy on an “isolute

SCX! Th d Il h
rethanol ¢ o & SRgUak oF N RS PromOEmHima kiR e 1 oot Beactmtds v h
ol i & S Eprin e narpnagig frh) oibh B BRBHIGE (PTRRE BaRflSdiRlus T2
t hus ol{B ag)etl-prditmer(@8uig) edd PMIOi(A§ miB) wad @irgabwih baiogen $& iodnindtes4 ThY ;

reaction mixture was placed in a glass tube that was sealed and heated to 115°C for 24 hours.

Additional sodium methanesulfinate (20.5 mg) and cuprous iodide (19 mg) were added and the
reaction mixture was heated to 115°C for 3 days. The resultant mixture was cooled to room

25 temperature. The solvent was evaporated and the residue was dissolved in dichloromethane
and washed with water and with brine. The organic layer was dried over magnesium sulfate
and evaporated. The material so obtained was purified by column chromatography on silica
increasingly polar mixtures of dichloromethane, ethyl acetate and methanol (45:45:1 to
47:47:6) as eluent. The material so obtained was purified further by ‘basic reversed-phase

30 chromatography’ as described hereinbefore. The material so obtained was dried under vacuum
at 50°C for 16 hours. There was thus obtained the title compound as a white solid (160 mg);
"H NMR Spectrum: (DMSOds) 2.21 (s, 3H), 2.44 (s, 3H), 3.44 (s, 3H), 8.30 (m, 1H), 9.01 (m,
2H), 12.36 (s, 1H). Mass Spectrum: M+H" 312.




1H NWVR Spectrum (DwVsQd6) 2.21 (s, 3H), 2.41 (s, 3H, 8.14 (m 1H), 8.66
(m 2H), 12.22 (s, 1H); Mass Spectrum M-H+ 312. 5 Exanple 78 N 14-Meth
| phenyl suwbanyd/gsyz7odi n- 3-yl ) - 1, 3-t hi azol - 2-yl | acet am de PATGBROAV 04268

of N-[ 5- (5- bronopyridi n-3-yl)-4-methyl -1, 3-thi azol - 2-yl ] acet am de (26 ny),
sodi um benzenesul fmate (17 nyg), :

4, 5- bi s(di phenyl phosphi no) -9, 9-di rréﬁﬁyl xanthene (2.9 ng), 10 caesium

carbonate ( ane &3 ] wi L LE n .
Tr1 9(ai benyl T O Ao ar ey Bk A el B e SuiRd e grine
react i oMatetixitwidseprépeaed efilledst-o 110C for 16 hours under a nitrogen

atnosphere. A further portion of sodium benzenesulfrmate (14 ng) and DVF (1
nL) were addeBuiilthivie (2-aMcwolwiondn kexans; IhmLl) tyeg addesd drepwise tea misfueel e

vial a e No) r t0.145C for 4 hour,s., 1 e
eoul 1 oo o Eplife BEL UGB ARAREA s by kil Gl Aol SR B 0 o
di chl or@astddaren sosledved G5°C ﬁfi&r@ﬁgﬁﬁb%h%dﬁ%i&@é%nmgctmnhﬁixﬂ&b Res dried
over magnesium_ sulfate and evaporated. The residue was purified by " basic

r ever sedirisHas thit isrmesatwg deapifymindes agd ot rdopetentnsrasingferf bheur. e maixtvas wehus

obtained the .tit ound as soljd (7 A Spectr 6)
224 (SEgpra' g8 CAPE Mheorof Bt bifygploorart 1Ty S SEH htlom g0 )
8. 37 (Nthe %wi&s Abitidd ofldHuty@itHidm((5M Eblutidr indexbe; 22HAL). MBRSeRQAL r UM
M-H+ 374. anpl e 79 Using an anal ogous procedure to that described in

Exanpl emixguretwas stippd epthisdeapergtugerios dpynindies endwalsropmaemperaiuire fortlHwur. A

i at I t ' he. ds. ib ' 25 Tabl.e, V.
Ol edb whiidphreBR Sy utn ol Er, S PEm RS BistioR st CO ) vErdEe Ellametar i ve
HPLC onaftekn 0 ififites, Byl oh@iohl cF@thcpil asicticld @2 ) Marthy&RuY Bltthydbagi ent  of
10%to 100% acetonitrile in water (containing 1 % acetic acid) as el uent

at a fl@Wmlax dhsfmixbuewasGtimed afirnemdemphrpiss fog 2Hwue. s 5%t aquecys sodim
o AR BT AR AR BB R el AR 1270
2 N acid, whilst keeping the internal temperature below 5°C, to bring the aqueous phase to pH6.5.

15 The organic phase was separated and the aqueous phase was extracted with diethyl ether. The
organic solutions were combined and washed with brine, dried over magnesium sulfate and
evaporated. The residue was triturated under acetonitrile and the resultant solid was dried
under vacuum at 60°C for 16 hours. There was thus obtained 3-bromo-5-(4,4,5,5-tetramethyl-

~ 1,3,2-dioxaborolan-2-yl)pyridine as a white solid (8.2 g); "H NMR Spectrum: (DMSOdg) 1.21

20 (s, 6H), 1.36 (s, 6H), 8.51 (m, 1H), 8.73 (m, 1H), 8.86 (m, 1H); Mass Spectrum: M+H" 283.

A solution of N-(5-iodo-4-methyl-1,3-thiazol-2-yl)acetamide (7.9 g) in 1,4-dioxane

(150 mL) was purged with nitrogen and tetrakis(triphenylphosphine)palladium(0) (684 mg)
was added. The resultant was stirred at room temperature for 35 minutes under a nitrogen
atmosphere. 3-Bromo-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine (7.9 g) was

25 added followed by a solution of sodium bicarbonate (5.9 g) in water (33 mL). The reaction
mixture was purged with nitrogen and heated to 80°C for 16 hours. The mixture was
evaporated and the residue was partitioned between dichloromethane and water. The organic
solution was washed with brine, dried over magnesium sulfate and evaporated. The residue
was purified by column chromatography on silica using increasingly polar mixtures of

30 dichloromethane and ethyl acetate (9:1 to 10:0) and dichloromethane, ethyl acetate and
methanol (20:20:1) as eluent. The solid so obtained was purified further by column
chromatography on an ‘isolute SCX’ ion exchange column (50 g). The column was washed

mitially with methanol to remove triphenylphosphine oxide and then eluted with



No. & Note R1L R8 [1] -6-chloro n-propyl [2] 6-chloro cyclopropyl [3]
6-chloro 4-fluorophenyl [4] 6-chloro 2-fluorophenyl [5] 6-chloro
2, 4-di f| vwoapsarsyi7o [ 6] 6-chloro 4-tolyl [7] 6-chloro 4poEtdBmgguioersgl [ 8]
6- chl oro 2- met hoxyphenyl [9] 6-chloro 4-ethoxyphenyl [10] 6-chloro
4- (2- hydr oxyet hoxy) phenyl [11] 6-chloro 4-(2-diethyl am noet hoxy) phenyl

2] 6-chloro 4-cyanophenyl [13] 6ddhtoro 4-acet am dophenyl [14] 6-chloro

[1
5. ot heA) SR B oo i8s0lid se gptained afes drigs g vacuum at 40°C for

5-pyri di I |
2 oy eyl cdpkgmergre o gisata 6y M ki i

g cm or'®l NMih ml &H%l\@@dsﬂ Ri2aZe)31D; Y41 [2 BH)ES. d;ﬁ(mr bHBSFﬁt?r(rIdﬂlH) {222%

chloro 0 t es The products gave the characterising data

shown Héw§§)5¥¥$§¥§§%giéﬂéah retention tinme 10.37 m nutes; Mss

Spectyum M-H+ 339 and 341. WO 2006/ 051270 PCT/ GB2005/ 004268 - 143 [2] I H
pectrum (DVMsQd6) 0.03 (m 2H), 0.23 (m 2H), 0.85 (m 1H), 1.9 (s,

3H), :mmmmwmm 2.83 (t, ZW 553(t 1m 6.8 (s, 1H), 7.4 (s, 1H),

12.0 (s - 3 oe trun1 (DVMsQd6) 2. 05

ES itl)DN74 5 egides (s | H), 7.16

t, ]

301 4] éﬁ}\%&u&%&e% ]%/' 54 &3 b%&@blﬁ/%%éb%n 215@ éﬂ-n{e@nyl 1 jﬁlnaﬂ@%%l]%@&%ﬁdé@6 M‘égl"'

1H), 6. ﬁ)d(utm bérdpnes6lfBite (1§ ,mgT)H} 5—b?s(ﬁlpbmyllﬂid)sphlﬂolag,9(dm16ﬂiy1)xanfheﬁ€ (ASmgLH) ,
12.1 (s, 1H); Mass Spect I}/& 11L
10 caestum carbonate (41 mgs and toluene (3 mL) was purged with nitrogen.

Tris(dibenzylideneacetone)dipalladium(0) (1.9 mg) was added and the reaction mixture was
heated to 110°C for 16 hours under a nitrogen atmosphere. ‘A further portion of sodium
benzenesulfinate (14 mg) and DMF (1 mL) were added and the reaction mixture was
transferred to a microwave vial and heated in a microwave apparatus to 145°C for 4 hours.

15 The resultant mixture was evaporated and the residue was partitioned between
dichioromethane and water. The organic phase was washed with brine, dried over magnesium
sulfate and evaporated. The residue was purified by ‘basic reversed-phase chromatography’ as
described hereinbefore. There was thus obtained the title compound as a solid (7 mg);

'H NMR Spectrum: (DMSOdg) 2.24 (s, 3H), 2.42 (s, 3H), 7.72 (m, 2H), 7.81 (m, 1H), 8.17 (m,

20 2H), 8.37 (m, 1H), 9.01 (m, 1H), 9.12 (m, 1H), 12.32 (s, 1H); Mass Spectrum: M+H" 374.

Example 79
Using an analogous procedure to that described in Example 46, the appropriate
3-aminopyridine was reacted with the appropriate aldehyde to give the compounds described in

25 TableIV.

. Unless otherwise stated, each reaction product was purified by preparative HPLC on
Kromasil C18 reversed-phase silica using a solvent gradient of 10% to 100% acetonitrile in
water (containing 1% acetic acid) as eluent at a flow rate of about 10 mI/minute.

Unless otherwise stated, each required aldehyde was a commercially available material.

30



[5] IH NWR Spectrum (DwvsQd6) 2.15 (s, 6H), 4.5 (d, 2H), 6.6 (t, 1H), 6.85
(s, 1H, 7.06 (t, I H, 7.23 (t, 1H, 7.4 (m | H, 7.66 (s, | H, 12.13
(s, | H;wohss/Spmoetrum M-H+ 409. 10 [6] | H NVR Spect r eeT/E2MB3R0E)68 2. 08
(s, 3H, 2.14 (s, 3H), 2.26 (s, 3H), 4.42 (d, 2H), 6.63 (t, I H), 6.8 (s,
| H, 7.13 (d, 2H), 7.24 (d, 2H), 7.6 (s, 1H), 12.13 (s, 1H); Mass
Spectrum  MrH+ 387. [7] | H NVR Spdd2rum (DIVISOdG) 2.1 (s, 3H, 2.14 (s,
3H), 3.73 (s, 3H), 4.4 (d, 2H), 6.63 %tbl 6.83 (s, I H, 6.9 (d, 2H,
7.3 (d, 2H), 7.6 (s; I H, 12.1 (s, | ss Spectrum 15 MrH+ 403. [ 8]
HPLC. (Method A) retention tinme 10.d@,m nutes; Mass Spectrum MH+ 403 and
405. [9] HPLC. (Method A I’et(N’]tl ime 9. 75 m nutes; Mass Spectrum MrH+
417 and 419. [10] HPLC ' eHpe7R’7 nminutes; Mass
Spectrum M+rH+ 433 afjCa35) %ﬁ thod A) retention time 7.02

m nut es; Mass .Spectrum IVH HPLC. (Method A)
retention tine 9.03 m nutes; I\/ass Spe M+H+ 398 and 400. [13] HPLC
(Method A) retention tinme 7.37 mnutes; Mass Spectrum MrH+ 430 and 432.
[14] Mass-Spectrum MtH+ 451 and 453 [15] HPIC (Method A) retention finme
9.29 ni nuté@ &I\I&sfs >pectrumR1M+H+ 434|and’ 436 [16] RPLC (Method A)

; . AL el ACQ 20 I 471
ret ent | ga—++ 5 I]lL es—MhasSsS S e¢tum—vHH+—456—and—458- zo 1 IT1]

HPLC: ( Net hodn&) et tNYR time 4. 47 oI Mass Spectrum MeH+ 363 And
365. [1§ THRNNR Spect (DVBCO6) 2. H, 2.26 (S, 3H), 2.33 (B,
3H), 2.45 (s, “3H), s . 6 27 ﬁdg‘%ﬁﬁs 95 (s, 1H), 7.76 (s, [H),
12.25 (9, 1H) [3]Mass |Fpagsoum M H 390 4-flud@dpHehlyINVR Spectrum ( DMSQd6) | 2. 15
(s, 3H),L 2.2 (s_3H) 235 (s 3H) 3123 (s” 3H) 4 55 (d 2H 653 [t |
H . 6.89 (s, 14H), 16dlgre, | Hy, 12.13-fuprophepyl Mass Spectrum M+ 408,
30 [ 20] : i ; 59— M H+
440 and |442. [11] HPcEoeNet hod A) refeRETBAPPHRT7 38 minutes: Mass
Spectrunt MrHf374 andomtd. [ 22] APLC, (Nt hod A) retention time 10.6
m nut es;| Mass “Spectrum MrH+ 417 and 419. "WD 2006/ 051270 PCT/ GB2005/ 004268
-144 Exgnpl e 80 N 4-Mibryl - 5- (6- phen | Kayethoxyphenyl

ul fony| mhopvridin-2 \/I \ 1 3-t hiazold2-v]| | acetam-de Benzepnesulf om

chloridg (0. 7?8]m_) WebsChier@ed to a sti rlzetﬁethf’m?@"lof

N- [ 5- ( 6-fannopyrdiT A=methyt—=1 3=t ytiacetamde{249—g) and
pyriding 5 (159/] cr%c@?fjg reacti on mj|x eﬂiloé(yﬁlae gtl rred at roomtenperpture
for 30 ninut €8] The g-3sbot ant  m Xt ur ¢ qvasyafikyeRokPpRedygohexane (400 piL).
The supdrnatant” liquid was decanted firoma reSidual” gum A 7M nethanalic

amoni a |sol utfldh (2Q Githloreas added t o | #H@-diethyldmanioethoxy)phenyl

N

[12] . | 6-chloro 4-cyanophenyl
[13] 6-chloro 4-acetamidophenyl
[14] 6-chloro ' 4-methylsulphonylphenyl
[15] 6-chloro 5-methoxycarbonyl-1-methyl-1H-pyrrol-3-yl
[16] 6-chloro 5-pyridin-2-ylthien-2-yl
[17] 6-chloro 1 H-imidazol-4-yl
[18] 6-chloro 3,5-dimethylisoxazol-4-yl
[19] 6-chloro 2,4-dimethylthiazol-5-yl
[20] 6-chloro 1-phenyl-1H-1,2,3-triazol-4-yl
[21] 6-chloro 3-pyridyl
[22] 6-chloro benzyloxymethyl
5 Notes The products gave the characterising data shown below.

[1] HPLC: (Method A) retention time 10.37 minutes; Mass Spectrum: M+H" 339 and 341.




gum and the m xture was stirred at roomtenperature for 1 hour. The
resultant m xture was evaporated and the residue was purified by

prepar at iwe 2bl0S1270her e was thus obtained the to title eowmRes/002%8 ny) ;
1H NWVR Spectrum (DwvsQd6) 2.18 (s,” 3H), 2.44 (s, 3H), 6.83 (d, 1H), 7.20
(d, I H, 7.62 (m 3H), 7.70 (t, 1 3 8.03 (d, 2H), 11.17 (br s, 111),
12.12 (s, | H; Mass Spectrum MF 3389. The

15 oot ool i eitlog sy it

2- acet ai ¢o-34HnEEdYL, 2H), 625)] @ 1, 6.3 (9) LH); das(s UrH), 1 2101(s,dET){ Ka8bSgoctrand DMSO
(40 nm) in.a first reaction flask was heated under a flow of nitrogen to
145C. IM™: &I 3decond reaction flask, a mxture of 2-ami no-6- br onopyri di ne

G 63 500 bR phgs g BT, SRR s e (o

10 mslus 83 (s, )| 16 (thEH) 74 (@, € H)A'B.6R S, QHJ .1 (5, aHblmsscﬁpeatrﬁmom 3110% 20
sol uti on_of {rl-tent bUtthM hi ne in hexane ( nm.) was added. Usmga
syri ngel4purm HNME Speeirumy:i( ds) 3@ H@)e?-%(ﬁo’lﬁ)s‘lﬁ (&hdDn66 (+dabt 68

m xt ur r. S t ai.ned durin
the addt] %*”Szn@w L8 2D SR P s D0 MR SRS Rt A3 urt N
conpl et@] Thig WM'%@@&nW(DMS@d&)@SISCﬁ%Eﬁ4W ENRBY @l BY), 8183 (5,he1)y egedue
was stirred in water (100 nlL) for our he water was decanted and the\

resi due(tV\H@ di28dbIlad’- ﬁmab]él,ﬂé@(s HE), d2(3 @9 14)) MassiSpactmny M+ HhiQugh a

The 101075t o HERME SR ARIONO Ry b G BRI AhEn B Sokd + 2ana the

mi xt ur e g@gt, i Hh,1eg @dlﬂjr tve1 ¥ ddl 2HRtE2 2Hya7p@(sat.11q§i 12Na (5 hEH)y; 8844k Bp&drunesi due
was purified by colum chromatograp y on silica using increasingly polar
m xtureMﬂsf 3#7et hyl ether and THE as el uent. There was thus obtained the

1 M B ES RR PR °

1 C
pE')w ce20s b0aaee TP he e eI e Ve e ?X@%?‘%ﬁ’f PR
| ami hopMriEdi4932-y1 ) - 1, 3-t hi azol - 2- yI ] acet ami de A mixture of

N[ 5- (G.am i dins2- -4-1me t.hi azaql acet 24

et haﬁgéi ¢ o PLES MR ke e 160 Pt M el AES BT ab 2ad ¥
for 5 31m nypee: (Memommtéﬁldﬁ%n@ 99k efinafs: MW Sci-ith oMIPhAXaREe 4(1900
m.). The supernatant |iqu was decanted fromthe olly resi due A ™M

met handl10t akdfbai eMetbbdid) mtel(tm tithy 7:id sninawgsidyfagsBpetienmedidliet3ardd ¥R,
s ovaigdf o BLER Bt ASBMERIERE S b Pl oy seiSe bk b Rageoon " ©
sili6@ [12] HPLC: (Method A) retention time 9.03 minutes; Mass Spectrum: M-+H" 398 and 400.
[13] HPLC: (Method A) retention time 7.37 minutes; Mass Spectrum: M+H" 430 and 432.
[14] MassSpectrum: M-+H" 451 and 453. |
[15] HPLC: (Method A) retention time 9.29 minutes; Mass Spectrum: M+H" 434 and 436.
[16] HPLC: (Method A) retention time 7.09 minutes; Mass Spectrum: M-+H" 456 and 458.
25 [17] HPLC: (Methoci A) retention tﬁe 4.47 minutes; Mass Spectrum: M+H" 363 and 365.
[18] 'HNMR Spectrum: (DMSOds) 2.23 (s, 3H), 2.26 (s, 3H), 2.33 (s, 3H), 2.45 (s, 3H), 4.3
(d, 2H), 6.27 (t, 1H), 6.95 (s, 1H), 7.76 (s, 1H), 12.25 (s, 1H); Mass Spectrum: M-H" 390.
[19] 'H NMR Spectrum: (DMSOds) 2.15 (s, 3H), 2.2 (s, 3H), 2.35 (s, 3H), 3.23 (s, 3H), 4.55
(d, 2H), 6.53 (t, 1H), 6.88 (s, 1H), 7.65 (s, 1H), 12.13 (s, 1H); Mass Spectrum: M+H" 408.
30 [20] HPLC: (Method A) retention time 9.39 minutes; Mass Spectrum: M+H" 440 and 442.
[21] HPLC: (Method A) retention time 7.38 minutes; Mass Spectrum: M+H" 374 and 376.
[22] HPLC: (Method A) retention time 10.69 minutes; Mass Spectrum: M+H" 417 and 419.




using increasingly polar m xtures of dichloronethane and net hanol as
eluent. There was thus 10 obtained the title conpound (133ng); 1H NMVR
Spect r umwODRMs@36)702. 15 (s, 3H), 2.55 (s, 3H), 3.42 (spCIgB0&/008268d, 1H),
7.27 (d, 1H), 7.76 (t, 1H), 10.67 (br s, 1H), 12.14 (s, 1H): Mass

Spectrum MrH+ 327. Exanple 82 15

N- [ 4- Met hyl - 5- (4- phenyl sul f onyl ai nilA$Ryri di n-2-yl )-1, 3-t hi azol - 2-yl | acet am
de A m;ﬁ%t ure gB N- ( 2- br omopyri di n- 4-yl ) benzenesul f onam de (700 ng),

2- acet a2 net hyl t hi azol e (384 ng), palladiun(l1) acetate (41 ng),

caesi UW%i—%th%%-{@%&%%ﬁhlfon%£rhinbMﬁﬂ@tﬂ}—@i@%§%bﬂﬁ-ﬂﬁe§ﬁﬂﬂd§0| utionin
hexane,” 1. an was purge W nirtrogen. The resultant
m xture was Baatmdulfonyl tBlogde (1.7 brhg was addrfeto acstirzet musfybeo® of 20 nitrogen.
The bul f _the DVS S,.evapor an he residu s freated. with water
(40 M)ﬁ'[gé?@?mbﬁ?ﬁ“g’é’\égﬁ?'e%@g@%ﬁig%&@&%?’ﬁ%ﬁ%‘gﬁf%ﬁ 12p) %@?Wgﬂeﬂ ed by
colu @0(119%)%&%&9&1/%%1;(% el siibd'St rBomAbMBAhn g ARIZ0MhinGles 2¥0d 0 5%

met han i n"di chl oronmet hane as eluent. There was thus obtained the title
conpoundswsntmssiedves pberadghto iddiekivR (3p@ otly)urfhe s@RvBEa6 ligRidivay decaBef), 2. 44

, 3 6.93.(d, 1H), 2 , AH), 7.60 - .7. 3 7.9 .29 2H),
b o~ dfrom pyevidugl gaim & T pethinotiegnadiis pyinigs b 1w el e gl )
N- ( 2- br oaDRyd ind mﬁa@?aﬂ%&% $orh QB SifreUBL Y nBr. AR Rl iRee Al was

pr epar as fol . Benzenesul fonyl™ chloride (0. ) was added to a
st i rr ecevaporhted end thedekidonwas gurdimdrigpyepatatne HAODE. Fhyreaved thysrabdiined (he0 nl)
and the resultan I Xture s stirred at roo t eratur 0 “hour .
The gt coemias (hig ik ad R nesistn BuSD 1. ST bRelr BB

di chl or ARL [ i JThen oropnisC1phase was
washed %ﬁfe?\h@&/g’t%p?7§? i(glgggg’g?ﬂfrg’gfn@szigaﬁn(gh? é? g 1gggrséva|c))’or at e%sf Tg’e

resi dualas@BpedirmasMpE 138§%d by col urm chromat ography on silica using a

sol vent gradient of 2% to 4% nmet hanol i n. WO 2006/ 051270 PCT/ GB2005/ 004268
2006 chl or DRl BB TR LY DB RS0 DDA S5 h ane
starti ' hd<. (705 ng); 1H NWR Spectrum (DMVMBCGd6) 7.12 (m
1H), 7. %tg'?"&n%%fla—%r?@‘?&&s Blibds (in, 3H), 7.90 (m 2H), 8.14 (d, | H),

11. 4% (s, | Admixivessf Spetamidord-MetiyltBib3ole §3.EX ghphesidi fNofide (Bihyg) and- ( 5- phen
| sn lamnnlinopyridin-2-y1)-1,3-thiazol-2-yl]acetam de Benzenesul fonyl

chl or i deMB® kg i a\/@rg reaelion fask avas heatpd HGRT @t Ogmtrogen {0 145°C. In’a
N-[ 5- (5o itk 27 i B b Biokdbh#adhe K mg) and
pyri di nSgW%{{Oh?na I(’t %Qruér;éco?? Oe{?}ﬁﬁh}o %t%?%l%gﬁ &é% fgr)f(%e%fgfgﬁﬁﬂéﬂglt)g %%gtreat ure
for 16 (360hs), DMSO @GAahi panddiXRunehoxyethyl) ether (20 mL) was stirred at room -

‘temperature for 10 minutes. Whilst the mix“uire was purged with a flow of nitrogen, a 10%

20 sblution of tri-fert-butylphosphine in hexane (9.4 mL) was added. Using a syringe pump, this
solution was added over 2 hours to the hot reaction mixture in the first flask. The temperature
was maintained at 145°C during the addition and for a further 130 minutes after the addition
was complete. The resultant mixture was cooled and evaporated and the residue was stirred in

“water (100 mL) for 1 hour. The water was decanted and the residue was dissolved in acetic

25 acid (100 mL) and filtered through a silica pad, washing the pad with 1:1 mixture of acetic acid
and methanol. The filtrate was evaporated. Ethyl acetate was added to the residue and the
mixture was filtered. The filtrate was evaporated and the resultant residue was purified by
column chromatography on silica using increasingly polar mixtures of diethyl ether and THF as
eluent. There was thus obtained the required starting material (667 mg); "H NMR Spectrum:

30 (DMSOdJ6) 2.13 (s, 3H), 2.48 (s, 3H), 6.02 (br s, 1H), 6.32 (d, 1H), 6.75 (d, 1H), 7.41 (t, 1H),
12.00 (br s, 1H); Mass Spectrum: M+H" 249.




10 was evaporated and the residue was triturated under nethanol. The
resultant precipitate was filtered off, washed in turn with nethanol and
di et hyl ewbepocasd7dri ed. There was thus obtai ned the tipCr&B200m0U%d ( 85
mg); 1H NMR Spectrum (DWVBQd6) 2.13 (s, 3H), 2.47 (s, 3H), 7.55- ,7.65 (m
5H), 7.80 (m 2H), 8.26 (m 1H), 10.58 (s, |I H, 12.05 (s, 1H); Mass
Spectrum MH+ 389. 15 The - 145 -

N-[ 5- (5 am n[)e%z]]rldln 2-yl)-4-nmethyl -1, 3-thi azol - 2-yl ] acet am de used as a

startln was prepared as follows : Methyl
i acMafhigdhem , 1991,

34, 1594: 5 i ssol ve - € m xture was cooledto
0C. Lithium Aanumim pﬁNr[ﬁ;(@fandaom}hdm-a-y‘l}ﬂ:meﬂwlﬂ mam»g yihdeamitteopwi se and

re- cool B0 TR B EPRR byt B B R BBt BAG T furn
by 2Ns agufuss. snwrﬁmnnwa%beﬁd%h g&mfe@ irlt® isbRexttnk ( %IﬂmLY"a’Tﬁér %g,%?l%eanﬁt)- The

resultant m xture was stirred m nutes and filtered trate
was dri bBauidweas dn@gteés‘irmmthami}ateadam dAé’Mpmtlmneﬂc aminene smhmdnr(a@ mﬂ)tvwisned

NVR SpoERY Ches o B mEXE Y gyt o 1Ofpiperasgy fost Dop( i giﬁ’*ﬂgl’ft
d 1 a ed 9n 1 as putt
( H) mistu@4vdsBy ﬂdﬁt d @nd he(idsi dﬁé‘bv P‘f11 ffeﬂkﬂy%ohﬁﬁﬁ %ﬁ@&gﬁg%ﬁane (15 m.)

225. A m xture of carbon tetrabromde (3.19°g) and
was addesng slcwabipgly pokar mlxtmwfrdloiﬂmomemfane and methanol as eluent. There was thus

S5-tent tox ar bonyl ani no- 2- hydr ¢ I ri_d' e (1.8 9d),

11 pHengRREL G apeung( ik TNk Shebtiimcs00ss R st been
cool ed t X i fior N .
The mixtor (éqfé?%%ﬁ%gﬁ??dﬁﬁﬁéﬁfﬁefﬂ LI ARl B 45N 43P TP MRS
chr onat Specaphy MrH's337.ca using a 200: 1 mixture -of dichl oronet hane and

nmet hanol as eluent. There was thus obtai ned 2-brononethyl 5

-tent-but oxycarb onyl am nopyri di ne. WO 2006/ 051270 PCT/ GB2005/ 004268 - 147
A m xt uge.fbletgde material so obtained, thiourea (0.61 g) and ethanol (100
m.) was stirred at roomtenperature for 5 mnutes. The m xture was

evapos aivdd-Mdthelr £ (4vakertyimutfongbimaiapgddin-2-yl)-1,3-thiazol-2-ylJacetamide

S- (5-tent-butoxycarbgnyl am nopyrl di n-2-yl met hyl )i sot h| our oni um brom de as
an oil (2.8 f@& ﬁNr{FﬁﬁO%w D desl }bﬁwﬁéﬂﬁ/ Aaqsri7 AR meki ZragetamidonvR

s E 3%“’@@@%@%?%&2 ﬂa?ﬁ} iy 4 e%ﬁr@@ m@[&aem 4%& del(H) g 90 (m 14,

Spect r utri-tekdiritylgBSphite (0 S8 M ﬁahﬁﬂort meleﬂaﬁeet Oéhl)IS)@ndeS@E(do nﬁgdvasrpuagdﬂt ate
(0.5 g) and _acetic anhydride (22 was stirred at roomtenperature for
30 ni nu’fvgg nitiReeR tn?g:sHJLz)nt \ﬂ%%tué?jﬂ’éﬂh%mﬂl tp HéO°C for 5 hours under an atmosphere of

20 nitrogen. The bulk of the DMSO was evaporated and the residue was treated with water

(40 mL). Water was decanted from the resultant gum which was purified by column

chromatography on silica using a solvent gradient of 2% to 5% methanol in dichloromethane as

eluent. There was thus obtained the title compound as a solid (116 mg); "H NMR Spectrum:
(DMSOds) 2.14 (s, 3H), 2.44 (s, 3H), 6.93 (d, 1H), 7.32 (s, 1H), 7.60 - 7.70 (m, 3H), 7.91 (m,
25 2H), 8.29 (d, 1H), 11.25 (s, 1H), 12.13 (s, 1H); Mass Spectrum: M+H" 389.

The N-(2-bromopyridin-4-yl)benzenesulfonamide used as a starting material was
prepared as follows :- |
Benzenesulfonyl chloride (0.443 mL) was added to a stirred mixture of 2-bromo-
4-aminopyridine (498 mg) and pyridine (10 mL) and the resultant mixture was stirred at room
30 temperature for 1 hour. The pyridine was evaporated and the residue was partitioned between
dichloromethane and an aqueous citric acid solution. The organic phase was washed with
water, dried over magnesium sulfate and evaporated. The residual solid was purified by

column chromatography on silica using a solvent gradient of 2% to 4% methanol in



m xture was stirred at roomtenperature for 1 hour. The resultant m xture

was extracted with 10 ethyl acetate. The organic extract was washed with a
sat ur at edweqo@nis27sodi um bi carbonate solution, dried OPET/GRRYITEDIL68

sul fate and evaporated. The residue was purified by colum chromatography
using increasingly polar m xtures of isohexane and ethyl acetate as el uent.
There was thus obtained N, N -di acetb-S

(5-tents. rbon ai ni ridjin- 2-ylneth S .our e

Cont ai rioRTBmEGRHEh D HRDY BOLER e Rats e i bl st o g i
(DvsXd osn@ @Nk&ﬂﬁoe&nﬁ% (ﬁMS@d?@H)Q;(n‘f’f 1145 H9 (I%H)H) 7.63L B HH),7-8 (M
1H), 9.53 (d. 1H), 9.53 (s, 1H); Mass Spectrum K+

366. A FPR(wr 2HbR. K4, Hél,éilﬂél(s sld{)oMQaLﬁm.t_mBDM% 3tktate (31 ng) and
ethanol (15 nL) was heated to reflux for 2 hours. The m xture was cool ed
to roomtenperature and the precipitate was filtered off, washed with

di et hyl geifiple g8nd dried. There was thus obtained N-[5-(5- tert 20

but oxycar bonyI am nopyrl d| n- 2- yI) 4- rret hyI 1, 3-thiazol -2-yl ] acet anide as a
solid (N R ' WHQeBY)-1, Bthfazol-Ohfl lactarhaie(s, 3H), 2.5

(1IS:|) 3&55 sglgﬁ%?ﬁl%h ﬁ@g&oﬂ%% “@Sg‘ad d(erB ar?g%"giilr‘%ﬁ‘&‘é%‘)%bt ai neézagg gis

My dr 9geRs iR HRins L RRiILL3-thidoflh QXaRRarhibe (180 mbfand Sridiied L) r 0om

tenperature for hours. "The nmixtUre was évapor at e 257 and
basi f i ezhdahe tdaetiaronittiumrwasfstiored bt mn‘rﬂampleramralﬁardm twuso| Thei reactiohheixtes ul t ant

m xture was eva d, di.ssol ved ous rreth ol d | oaded onto a
Wt e11& a3 SEPHRLPISEH i TSHRS DA% BTt WA Teihnclo, e RUEGRERTBRELS RS i al | y
wi th meghapobsr, Gl;gﬁledm&gty%th‘ﬁﬁ&hﬁlolﬂﬁﬁcﬁdféﬁfyp&h@r &Md}ﬁhh%@ﬂé WasHHOE tHined

sol ution. There was thus obt al ned
N- [ 5- ( Sthatitle opypoatid(33 nyd)) “HNIMR 8pkettur:- NVSQAE)-2213y(s] 3k 2aivi (M3 His 78 5s 0l i d

0% g5 S, 3005 e VTR 8 A Al o Ml

Spectrul(}j_brﬂvlglgg 249. WD 2006/-:051270 PCT/ GB2005/ 004268 -148 Exanple 84 N f
5-[5-(4- Cyanophenyl sul fonyl ani no) pyri di n-2-yl | -4-methyl- | ,3-thiazol-2-yl}
ac et af ni de T Nqsaﬁ-aanmipggdusz-gt)et ectthyd-1136thidzal- 2@ﬂaoatmhmld uised dagtpdtiag 83,
N-[5-(5-am .nopyridin-_2- 1 )-4-nmet hyl -1, 3-thiazol -2-yl]acetam de was reacted
with 4-89%EH8l ‘NWF@%?‘?%@Q OWhforide to 5 give the title corrpound 1H NMVR

007 (0. 2ty b ¢ blghgeartiGiamiinlding Bivootvigt Mg Clem A S PO

MtH+ 4 1¥694E% ghrplae dBSo €Y in THF (75 mL) and the mixture was cooled to 0°C. Lithium

5- 15- (4- Met hoxyphenyl sul f onyl anli no ridin-2-yl1-4-methyl-I,3-thiazol-2
. y|{ } acedl é]ﬁlill’alén’l hydlxcri)e (H\X in THF, 1 .8 mL) Was)a%%ed dropw1se¥and the mlxtur% was stirred at

20 room temperature for 1 hour. The mixture was re-cooled to 0°C and water (0.75 mL) was

carefully added followed in turn by 2N aqueous sodium hydroxide solution (0.75 mL) and
water (2.25 mL). The resultant mixture was stirred for 30 minutes and filtered. The filtrate
was dried over magnesium sulfate and evaporated. There was thus obtained
~ 5-tert-butoxycarbonylamino-2-hydroxymethylpyridine as a solid (2.8 g); "H NMR Spectrum: |
25 (DMSOds) 1.47 (s, 9H), 4.46 (d, 2H), 5.24 (t, 1H), 7.33 (d, 1H), 7.84 (m, 1H), 8.49 (d, 1H),
9.44 (s, 1H); Mass Spectrum: M+H" 225.
A mixture of carbon tetrabromide (3.19 g) and dichloromethane (15 mL) was added

slowly to a stirred mixture of 5-fert-butoxycarbonylamino-2-hydroxymethylpyridine (1.8 g),
triphenylphosphine (2.53 g) and dichloromethane (80 mL) that had been cooled to 0°C. The
30 resultant mixture was stirred at 0°C for 30 minutes. . The mixture was evaporated and the
residue was purified by column chromatography on silica using a 200:1 mixture of
dichloromethane and methanol as eluent. There was thus obtained 2-bromomethyl-

5-tert-butoxycarbonylaminopyridine.



Usi ng an anal ogous procedure to that described in Exanple 83,

N-[ 5-(5-am nopyridin- 2-yl)-4-nethyl-1, 3-thiazol -2-yl]acetam de was reacted
wi th 4- mewbaryauisearyl sul fonyl chloride to give the titl ecroroemdi2zesH NVR
Spectrum (DVMSQd6) 2.13 (s, 3H), 2.47 (s, 3H), 3.81 (s, 3H), 7.09 (d, 2H),
7.55 (m 2H), 7.73 (d, 2H), 8.26 (m 1H), 10.42 (s, 1H), 12.05 (s, 1H);
Mass 15 Spectrum M+H+ 419. Exanpl#786 N-[ 4- Met h

| phenyl sul f onyl di -2-yl t
Benseneaul f omyTCHE B Hsaiidl a3 oblelic Gl by bARAATh Bt oy 00
N[ 5- ( ZstAPadnR BYSh E@nﬁ%dﬂatﬁreyfbl) 5 4riAmENY ThelmBcthR vt Qvagorited TR WA efs195 D)

and pyridine (10 nL) and the reaction m xture was heated to reflux for 18
hours. #ddined Sr{atzert-butozpersbaiylaminbpyidioltdeme(hy]) Bothionrpniwmsbravddedasandit he

heat.ed t for 2 h t
cvapor S & SRR iReRaRGIPh bbb i it EEBM Skl BB 1
r esi duesaod) U @ e wesagtisy @ 1 g@@(@ltm;pgwwsezﬁ 9,91 lgﬁ»'s!rzH)T he 25

resul tant m’xture was evaporate and the residue was purl

pr epar a®-b¥és, HHDQM@MM%U&%M ained the title corrpound (55 nmg); 1H
NVR Spectrum 2.27 02 (m
2H), 8.60 (s’ réﬁfure 9 fﬁomttmaléo 0 %ﬂedﬁ%n %getati'&% > gixa%iac(egséele%w

390. The 2%%%&&@{&%9&@5 fsn@ﬂepatérem3cﬂmﬁyﬁft&ylwate§f22f}hﬁ;%s ZddelilaRg %&eam de
used as a starting material was prepared as : A mxture of

2- am nombtiwreonspyiriediatioos ehpedtgy ford- lamet e doultantenikiprd Wasedtasted(Witly2 g) ,

caeS| um |.uoride (3. alladiun(Ll). acetate (180 50 )
bRl T et e i G p e Srne o’ I BRI
RO A e
hOLII’ s. drematvigraphy esing $noeseaingtyapcdat hef mdmdnte hyd tacetatechs iehneat. er f or
15 m nutes. The resul.t olid filtered washed with water, dried
and pﬁhﬁrsavas t55p %Qmma -ﬁ%ﬁyﬂaﬁu&qwcr Onﬂ@pwgpmf’ealeas. ngly pol ar

m xt ur th 6 1 us 5
bt i nea PReiESoRIEE (MTEARAE Shod 1004 BighenfbRPhing ARRRE MM, Rous)

@13 1(SS§P__H)1L‘£1_ (I2MBDds3 142K, 91D, BO3 (b5, GH), 4.1 G11B), 73H)(d, 112), 7.8 (o, 197), 9-|5')5
ss Sp

i et ks 32 %%@hwgﬁfoa@%%mmm M6 1
3-thi azol - 2- xl ) g6l ap} gl Lk %&%ﬁi%ﬁfa M ﬁ?;dé_ cetate (31 m&? T.nd ethanol 815 mﬂ_gvgs o)

N-[ 5-(2-am nopyrim | azol - cetam
nmet hanelsaatddanirefhanfoy Aiiods. (The @oxtyye azlasi cqoled th mem(t2tpehjurevasd the pteeibitate 100C

for

was filtered off, washed with diethyl ether and dried.. There was thus obtained N-[5-(5-tert-

20 butoxycarbonylaminopyridin-2-yl)-4-methyl-1,3-thiazol-2-yl]Jacetamide as a solid (0.7 g);
"H NMR Spectrum: (DMSOdg) 1.5 (s, 9H), 2:14 (s, 3H), 2.5 (s, 3H), 7.56 (d, 1H), 7.95 (m,
1H), 8.59 (d, 1H), 9.61 (s, 1H), 12.02 (s, 1H); Mass Spectrum: M+H" 349.

A mixture of the material so obtained and a 4M hydrogen chloride solution in’

1,4-dioxane (15 mL) was stirred at room temperature for 2 hours. The mixture was evaporated

25 and the residue was basified by the addition of a 5M methanolic ammonia solution. The
resultant mixture was evaporated, dissolved in aqueous methanol and loaded onto a Waters
‘Isolute SCX” ion exchange column. The column was eluted initially with methanol. The
product was eluted using a SM methanolic ammonia solution. There was thus obtained:
N-[5-(5-aminopyridin-2-yl)-4-methyl-1,3-thiazol-2-yl]acetamide as a solid (0.5 g); 'H NMR

30 Spectrum: (DMSOde) 2.10 (s, 3H), 2.42 (s, 3H), 5.41 (s, 2H), 6.96 (m, 1H), 7.29 (d, 1H), 7.92
(d, 1H), 11.87 (s, 1H); Mass Spectrum: M+H" 249.




10 m nutes. Additional nethanesul fonic anhydride (0.65 g) was added and
heating to 100C was continued for a further 10 m nutes. The m xture was
cool ed amsopoawoste7ont o i sohexane (400 nmli). The super natramGH2b@uUI0d268as
decanted fromthe oily residue which was purified by 15 preparative HPLC.
There was thus obtained the title corrpound (37 mg); 1H NWMR Spectrum
(DIVISOd6) 2.15 (s, 3H), 2.33 (s,.3H)1483.34 (s, 3H), 8.68 (s, 2H), 11.53 (br
S, 12 Zlgggbr s, 1H); Mass Spectrum Vi H+ 328 Exanpl e 88 20 '
N- 14 ’ﬁa 2 phenyl sul fon | am'nopyrazin-2-yl)-

3- tth! aZNJd{S35X?J%ﬁbg&(ﬂnﬁiﬁulf&@sﬂirﬁﬁh@%ﬁiﬁﬁﬂvﬂCéhhféfﬂy@@,%&ia&éﬁzfﬂ})aw@%i&dded to
a stirred mxture o

N- [ 5- ( 5- ani Ndging an pvalogans pracedaretiq that desctinedindixazapie A0S 25 -deinopsridigy and

a1 o BRa gy TR TGE e sror el Fraonhir et b s o
vas h?a%@@tﬂe%tfe%t)fdl%uﬁ&rleMR BikcBsm: I]bmsc%%yz lmrqs %51)@ 218 w SHYeB57 (me

evaporat e M net hanol T¢ armmoni a sol uti on dded to

r esi due2HaA®4t(Ae2hh), Bt00r(d, Ad)s 86i (ny, H) Ak0. 86)€lmm1 Hﬁ);éﬁé)ﬁlﬁ& elH)oMa&s SoactruniThe
resultﬁygi ure was evapoarted and the residue was purified by

pr epar ati C. There was thus obtained the title conpound (22 ing); 1H
NVR Spectrum - (DVBGd6) 2.12 (s, 3H), 2.46 (s, 3H), 7.58 (m 3H), 7.92 (m
2H), 8.31 (s, 1H), 8.41 (s, 1H), 11.56, (br s, 1H), 12.11 (s, 1H); Mass
SpectruExamBIaWHH 390. The

N-[5- §5 rgl

st ar t1 GAr - Iqacetarm e

PCT/ GB2005/ OQé‘iﬁ%xﬁn anaﬁé&ods’%r&&dﬁz% t@ﬂ?a't Q%Hﬁecpfn%@ﬂﬁm@ 8@ Qv t[@:ﬁ -a ?xﬁ%&h@ﬁd in

t he portion of 86°that is concerned with the preparati
st ar t i nyyhet-eethyl- iﬁ-tﬁ}aaohi-aﬂa«zﬁbamldamtabyéatctudamdi é—mﬂ]soxyphmyﬁﬂlfomyltcﬂﬂqude :

f’m?re“r.“gqogqqﬁm S th“sg%%d&# 1365 aBS N B Bl dRtYs
7. ﬁ@)@%é&*ﬁﬂ)ﬁsﬁtﬂéﬁ) P73, 25124? r%xbe ,1011 (s, 1 5?2@?6‘&}1@@14;;1&\5“*

250 Exanpl e (6-ph am nopyr azin- 2

3- t hilaz®pecBumt MadEt 419 de A mxture of 2- acet am do- 4- net hyl t hi azol e (891
ng), N-(6-chloropyrazin 10 2-yl)benzenesul fonanide (1.4 g), palladium
acetate (94 ny), caesiumfluoride (2.35 g), tri-tert-butyl phosphine (0.34M
in hexapgimdrede) and DMSO (45 nL) was purged with nitrogen. The

resul t ant xture was stirred and heated to 160C for 3.5 hours. The bul k of
t he DNBQIWishdvaibpaingtbuifiodylaairepylimddindS)yviwdS-ththded2-yilhestamsl t ant sol i d

was filtered off,
Benzenesulfonyl chloride (0.192 mL) was added to a stirred mixture of

as a

20 N-[5-(2-aminopyrimidin-5-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (195 mg) and pyridine
(10 mL) and the reaction mixture was heated to reflux for 18 hours. Additional ‘
benzenesulfonyl chloride (0.384 mL) was added and the mixture was he;ated to reflux for
2 hours. The reaction mixture was evaporated. A 7M methanolic ammonia solution (10 mL)
was added to the residue and the mixture was stirred at room temperature for 1 hour. The

25 resultant mixture was evaporated and the residue was purified by preparative HPLC. There
was thus obtained the title compound (55 mg); 'H NMR Spectrum: (DMSOdg) 2.13 (s, 3H),
2.27 (s, 3H), 7.61 (m, 3H), 8.02 (m, 2H), 8.60 (s, 2H), 12.00 (br s, 1H), 12.20 (s, 1H); Mass
Spectrum: M+H" 390.

The N—[5-(2—aminopyrimidin—5-yl)—4-methy1—1,3—thiazol-Z-yl]acétémide used as a
30 starting material was prepared as follows :-
A mixture of 2-amino-5-bromopyrimidine (1.74 g), 2-acetamido-4-methylthiazole
(1.72 g), caesium fluoride (3.77 g), palladium(Il) acetate (180 mg) and DMSO (50 mL) was
purged with nitrogen. Under a flow of nitrogen, a 10% solution of tri-tert-butylphdsphine n



washed with water and dried under vacuum A 19:1 m xture of dichl oronethane
and net hanol 15 was added and the m xture was filtered. The filtrate was
evapor at estoanah/asizor esi due was purified by col um chrorar@EB2e@EI4R Silica
using a solvent gradient of 3%to 5% nethanol in dichloronethane as

el uent. There was thus obtained the t|tIe conmpound as a solid (95 ng); 1H
NVR Spectrum (DvsQd6) 2.20 (s, 3H) 92 49 (s, 3H, 7.60 - 7.70 (m 3H)
8.06 ( . , (s, 12 27 1H);
Mass S&%xt%lr{%% 718!\/%%1“&§ ac.l&e%é)mlj i ﬁg%lﬁéﬁl%tp%p\g/]%%%ﬁg%fi 583} I4§ dré’ nesul f o eam de
used asmixtBteardsievgparaiténhdthewasidupwepaired insvate |fJ)101/53mmu€esm'Ph% WeRt@ht solid

2, 6-dichl Oélo‘%ﬁéa i ne ( , benzenesul f onam de0§2 11 g), caesium carbonate
(4. 6. g)Vahlt ayashe %Mﬁ’swgtﬁ» Arigd anghprrHeegtbye lanqgm@nfamgraphbr@mrsshcaThe

reacti red i Nt opvat er
) and” 4 T HERE AP SR Ehke  AARBIRIREL M leEric BRY S Sl Ty Finple”
sol i d5 olatsinéd tmee@medfsfmlmmaedaw1tj5 gogiﬁENMIm@pééthﬁﬂ S\II\m@ﬂa 2NEBS(st ANgR

obt ai ned t?e reqsglred startln% mat eri al iZ 84 g); I_]E%ectrum (‘DVBOd6)
7.61 - 7278 9 (s: b -3k, 2By 12.3(z5, LH); Mws Smctnml(M+ 1250. 11.99 (br s,
1H); Mass Spectrum M H' 268. 30 Exanple 90

N- 14- Met hvl - 5- (6- phenyl sul f onyl am nopyri dazin-3-yl)-1 3-thiazol -2-yl)

acet am Heampler87xt ure of 2-acetam do-4-nethyl thi azole (78 ny),

N-(6-ch| or opyr| da2| n- benzenesul f onam de (80 mg% , _potassi um car bonate
(374 V-{4-Méthwl§-(Zrne JamimppyomidipGTylRR3ahEzol cet

s
tri st - but yl edl Y, e framAfa
Aesatru?(Johns%rrl@gzﬁgﬂsltﬁﬁsgi%%g nglf éﬁﬁ and %tb % ﬂé taﬁ‘ﬁ‘ﬁ@ed W th
ni t r oge9s Ty, methsildsalfdnic Bhbtfdide (@\/@5 ghaat p?ﬂld‘iﬁb 2696 ) wis RNt YOG fof he
m xture was cooled to room tesr;‘i)ferature filtered and purified directly by

pr epar at( Winuggs; Additipmabmgdsn §m@lﬁlbjfdii@@ (0198 2 wab eddadapd dneatirg tasl 08°Gol i d

23 4 53-7.60
Em ng).; as]tl; %@(cﬁ%? ﬁﬁrﬂ{% lgénn}&% "{&ﬁ mﬁréxe ng?gblfzgigl}g ngl’eé mHéllﬁoEe

Spect r UE00 MEb T8O QupchitaltHigaidwhdRmEd ﬁ@ﬁi tﬁe 3ily kasRRRZANGS Whi ﬁﬁ«?ﬁeﬂ’f"y used
as a starting material was ﬁre pared as lows™ : 10 Benzenesulfonyl

chl oti deeparater HFLGasherdaey thes Qbtaingd the @tls cbmpomd 37 n6e)aHLADR Spectrum:

ot 1 ed DMe R 2 B 0 30R ot M3t 0! SR SRl S sc 3k a3 bt som
t enper atHy; 8R08p&vappnatgtzoghe residue was purified by colum
chromat ography on silica using dichloronmethane as el uent.

Example 88

20 N-[4-Methyl-5-(2-phenylsulfonylaminopyrazin-2-y1)-1.3-thiazol-2-yllacetamide

Benzenesulfonyl chloride (0.115 mL) was added to a stirred mixture of
N-[5-(5-aminopyrazin-2-yl)-4-methyl-1,3-thiazol-2-yl]acetamide (75 mg) and pyridine (5 mL)
and the reaction mixture was heated to 85°C for 2 hours. Additional benzenesulfonyl chloﬁde

. (0.115 mL) was added and the mixture was heated to reflux for 10 minutes. The reaction
25 mixture was evaporated. A 7M methanolic ammonia solution (10 mL) was added to the residue
| and the mixture was stirred at room temperature for 1 hour. The resultant mixture was
evapoarted and the residue was pufiﬁed by preparative HPLC. There was thus obtained the
title compound (22 mg); '"H NMR Spectrum: (DMSOds) 2.12 (s, 3H), 2.46 (s, 3H), 7.58 (m,
3H), 7.92 (m, 2H), 8.31 (s, 1H), 8.41 (s, 1H), 11.56, (br s, 1H), 12.11 (s, 1H); Mass Spectrum:
30 M-+H" 390.

The N-[5-(5-aminopyrazin-2-yl)-4-methyl-1,3-thiazol-2-yl]Jacetamide used as a starting

material was prepared as follows :-



There was thus obtained the required starting material as a white solid
(250 nmg); 1H NWR 15 Spec trum (DMSQd6) 7.57-7.66 (m 4H), 7.77-7.79 (d,
1H), 7.90W0.29®/05e702H) ; Mass Spectrum  MrH+ 270. ExaerlPETH}]B2005l004268

N-[ 4- Met hyl - 5- (6- chl or o- 5- phenyl sul fon | pyri dazin-3-yl)-

3-thiazol -2-yl]acetam de 20 Lithi um hexarret hyl di si | azane (1M solution in
THF; 0.81 .n.) was added to a mi xturl®

77 ogy andl S FgE %@?P%%ﬂ@ehaﬁi%géasne%%vﬁﬁ' PO o FRATPERS B3 ot xt ur ¢
was al | @neentdwirhe sidfaradersodtartin ﬂla@érla'lso O bR ATRRY- Anbtit Sy 11 70RO M AHEES -

Benzenesul fonyl chloride (0.069 nL added and the reaction mxture was
stirredVik SragyRe-Lirpaenyraziaef Therg Wﬁ@dﬂn@ ob{winat th¢ Pequire stprtitfy matsrialdded t o

por 1§ cot N SPELHEE ORRSENS S 40 2RI N S B e Cal B 4B ey

by cosd UTHD), 12105 ¢bad, (pggqgags SHecehh! MB-HISIsng a sol vent gradient of 0% to 20%
met hanol in dichloromethane as eluent. There was thus obtained the title

conpound as'a solid (2.5 ng); 1H NWMR Spectrum (DwvB@Qd6) 2.15 (s, 3H), 2.40
(s, 3I—|)h]£xam81%8§s 1H), 7.45 (m 3H), 7.80 (m 2H); Mass 30 Spectrum MH+
424. T

N- [ 5- ( Sy-quriNt&h =3 (- S ARKLIBRAAR B pYiadin - Vﬁllwhlémﬁztﬂaé@tgﬂm& yl]acet am de
used as a starting naterial was prepared as follTows . WO 2006/ 051270

PCT/ GB2005/ Obap8Rie eflhacetanidoBumathylthiagolai(§91 i) Ae(oytiibopplaainyl azi de (2. 4

ieth ne adde unto stirred m xture of

5 6. 0 it UG- AU Eh bayfi afrtatio) B esiind Bhoaiis khs 24,30 ).
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| ayer over eS| u ul fate apor.at ed.. The resi due was
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tent-butyl N-(3,6-dichloropyridazin-4-yl)carbamate as a W
g); IHWwWyRIdRpast thamixiiBvBaxiB)eréd. 5Thg¢ ﬁltra@eH)vas S.apOrafes], anilil'the, regldﬁé wabr s, 1H)

10 A 4M s. i on._ of drogen chloride i.n 1, 4-di oxane ( was added to a
sol ut i gH™ gfggyggz]fmﬁ’lf% m‘?ﬁ-g%@p %W%Pﬁﬁ%?ﬁﬂlﬁﬁtrﬁ@@%t)oéé/b@r%@ aqthpngbing) j n

di chl oremRsAaReahS9s MsdntdMheret thﬁsa%thﬂ@d etk %Wg%ﬁn(f 5d { (i% O@B n (3Qm

t enperature overni ght The resul tant precipitate
spend

suspendBINMR Speciriior, GRMSOxp2 00Gs, BE), 21%@ bexmﬁﬁ- a0 (S et oy, it
addi oy @11 S4TRINAD) 6f GTIBM o7, ) Mass Spectrom: M 300, <+ Ur € VA

20 The N-(6-chloropyrazin-2-yl)benzenesulfonamide used as a starting material was

prepared as follows :-

A mixture of 2,6-dichloropyrazine (2 g), benzenesulfonamide—(lll g), caesium
carbonate (4.6 .g) and DMA (30 mL) was stirred and heated to 100°C for 4 hours. The reaction
mixture Wés cooled to room temperature, poured into water (125 mL) and acidified with‘

25 aqueous citric acid solution. The resultant solid was filtered off, washéd with water and dried.
There was thus obtained the required starting material (2.84 g); 1H NMR Spectrum: (DMSOds)
7.61 - 7.71 (m, 3H), 7.98 (m, 2H), 8.31 (s, 1H), 8.35 (s, 1H), 11.99 (br s, 1H); Mass Spectrum:
M-H" 268. |

30 Example 90

N-[4-Methyl-5-(6-phenylsulfonylaminopyridazin-3-y1)-1,3-thiazol-2-vllacetamide

A mixture of 2-acetamido-4-methylthiazole (78 mg), N-(6-chloropyridazin-
3-yl)benzenesulfonamide (80 mg), potassium carbonate (374 mg), palladium @



15 evaporated to give 3,6-dichloropyridazin-4-amne as a white solid (1.3
g); 1H NWR Spectrum (DVvSQd6) 6.85 (s, 1H), 7.15 (br s, 2H).

3, 6- Di chlwoapywistmai n- 4- ami ne (683 frig) was added port POMGBREON (04268
suspensi on of sodium hydride (60% di spersion in mneral oil; 230 ng) in
THE (15 nlL) that had been cooled to OC. The reaction mxture was all owed
to warmto roomterrperature over 4515111 -nutes. The 20 m xture was re-cool ed

to 0C Qr.i UI val e dde The resul t ant
mxturgtrlwg etglpg é“ éﬁﬁn%‘ %3‘(3% glfgd}féﬁf@?ﬁlﬂ? St ure
was extkRakebortidb), Qumyﬁg)aﬁ@DMm 3 Em%&qmgedl WNERitYBE. CYRPREALAE and the
resi due was puri fied by columm chromatography on silica using a sol vent

gr adi ernmixgtre0vasthsatedde d5QChipr 3@ ntiaytes. Tl midtaeovestchaled tamoel teenteratifieer e was

) oSt e bR B phokeatf HPL Lo srcwE ks e ine i g
(139 103s,a s31iE-(9 iR 0NN BhdcHuRy r(Dﬁm&; 241-56(913}9 £3995,79), 7. 8847 @iim (1)

tri-tent-butyl phosphine brom de di ner ., potassi’'um’ car bonat € (407
nmg) and3HVEG8((B, ), W86-7B8r(ge dHN 7.95- ﬁ|9ﬂr(bgé,riH)]’Mass Spadimuant i xt ur e .was
stirreg]}/ﬁ?_lg?)&;ted to 140C for 1 hour. The m xture was cooled to room

t enper ter .30 (3 nL) was added and the heterogeneous m xture was
stirred for "ﬁl@sNl('léhﬁﬁop};rrﬂﬁmﬁfﬁﬁb%&a{e@ulf(‘ﬁ@a 1&@9Aeﬁta§g’st Grefiaf Payrat er
and purified by colum chronat ogr aphy on SI Ica using a solvent gradl ent
of 0% twepdodeefolipivsacet ate in i sohexane as eluent. There was thus obtained
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N-[ 53¢ 6-chl ?}’Zén‘?sﬁl&g?ﬁ% ﬁf"ﬁ’gﬁif&&%"ﬁs adderyfo 2 stigpdhgalutionsof pmingr - 2. yi ] acet a
d _ d

15 S Bl SO TN st

5-trit ytodf@dpyra azs. nT1Be mixtard wastcby]edio Boniniean@iatZreyh{l aeqioaaTedieThé%OO ng),

The. r e QT L4 o B LT SO a0 onics g Geh ke ay &%%ﬁfﬁ e oe

evapor atiede 3adiHESbta gfédq i &)ﬁé‘ﬂtﬂhg‘ﬁ tdrfhl Q&’@v@%e%gﬁd (%%6 %)l 0

sat urat ed aqueous sodi um onate uton e resu

i sol &t ebbectrma: @RSISEE T . 6%7cﬁ6€(hby4H),e’l ’Vmﬂ 79Tde1 BRI7i1%0- m(de@pM‘aﬁﬁswd&tnnn

di chl or orrﬁggzne and a 7M net hanol i ¢ anmoni a sol uti on was added. The m xture
was ev 8 to give 1o

N-[ 5- (5-am no- 6-chl oropyri dazi n-3-yl)-4-nmet hyl -1, 3-t hi azol - 2-yl ] acet am de
as a solid; Mass Spectrum MrH+ 282. Exanpl e 92 N\[4-Meth

| -5-(6- Ipimnylle:&ll f onyl am nopyri dazi n-4-yl)-1, 3-thiazol -2-yl]acetam de 15 A

.20 Lithium hexamethyldlsllazane (lM solution in THF; 0.81 mL) was added to a mixture
of N-[5-(5-amino-6-chloropyridazin-3-yl)-4-methyl-1,3-thiazol-2-yl Jacetamide (77 mg) and
THF (1.3 mL) that had been cooled to 0°C. The reaction mixture was allowed to warm and
was stirred at room temperature for 30 minutes. Benzenesulfonyl chloride (0.069 mL) was
added and the reaction mixture was stirred at room temperature for 2 hours. Water (2 drops)

25 was added to the reaction mixture. The mixture was evaporated and the residual solid was
purified by preparative HPLC. The material so obtained was purified further by column
chromatography on silica using a solvent gradient of 0% to 20% methanol in dichloromethane
as eluent. There was thus obtained the title compound as a solid (2.5 mg); "H NMR Spectrum:
(DMSOde) 2.15 (s, 3H), 2.40 (s, 3H), 7.05 (s, 1H), 7.45 (m, 3H), 7.80 (m, 2H); Mass

30 Spectrum: M+H" 424.

The N-[5-(5-amino-6-chloropyridazin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide used

as a starting material was prepared as follows :-



(55 nmg), benzenesul phonam de (49 ng), caesium carbonate (101 ng), cuprous
iodide (30 ng) and DMA (1.5 nlL) was heated in a m crowave reactor to 200C
under an wogoss/@izrosphere for 3 hours. The resultant MmMPKTIGBR05AH4268
evaporated and the residue was purified by preparative HPLC on reversed
phase silica using a solvent gradient of 10%to 100 % acetonitrile in water
20 (containing 1% acetic acid) as €li2ent. The material so obtai ned was

hs sl 1d (PHEHS e ArkSiriabo s el st it aning (16 Mgy o
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Mass Spectrum MrH+ 390.
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P13K assay _technology In order to assess the ability of conpounds to
i nhi bi t@ﬁ?dérﬁ%r%ésilflbgp@cﬁbaﬁi%mm 3Ky, 15 a novel P13K assay technol ogy

SRR SR e T

sodium hydride (60% dispersion in mineral oil; 230 mg) in THF (15 mL) that had been cooled

to 0°C. The reaction mixture was allowed to warm to room temperature over 45 minutes. The
20 mixture was re-cooled to 0°C and trityl chloride (1.25 equivalents) was added. The resultant
mixture was heated to 60°C for 1 hour. Water (5 mL) was added and mixture was extracted
- with ethyl acetate. The organic layer was evaporated and the residue was purified by column
chromatography on silica using a solvent gradient of 0% to 15% diethyl ether in
dichloromethane as eluent. There was thus obtained 3,6-dichloro-N-tritylpyridazin-4-amine as

25 a solid (150 mg); Mass Spectrum: M+H" 404.

A mixture of 2-acetamido-4-methylthiazole (139 mg), 3,6-dichloro-N-tritylpyridazin—
4-amine (300 mg), paﬂadium (I) tri-tert-butylphosphine bromide dimer (172 mg), potassium
carbonate (407 mg) and DMSO (3 mL) was purged with nitrogen. The resultant mixture was
stirred and heated to 140°C for 1 hour. The mixture was cooled to room temperature, water

30 (3 111Lj was added and the heterogeneous mixture was stirred for 30 minutes. The precipitate
was isolated, washed with water and purified by column chromatography on silica using a

solvent gradient of 0% to 100% ethyl acetate in isohexane as eluent. There was thus obtained



honol ogy (PH) domain from general receptor for phosphoinositides (GRP1) as
probe. Thus, conplexes form between GRP1 PH and Ptdl ns(3,4,5)P3, and if
the i pi dwo=0@os1i7nyl ated and the PH domai n tagged w t RCHIGH28031100268
transferase (GST), the-conplexes can be detected using 20 Al phaScreen(r)
(Perki nEl mer) technol ogy. The signal generated by the conplex between GRP
PH GST and Ptdl ns(3, 4, 5) P3-biotin-d& -be quenched by introduction of

non- bi o ofm &h an. assa asuring
the. pr otiexbaneey S e e o) o B BRSSO B RS Bl R O o
bi ot i ny, 295@,% YPhRsscrost M-dg7 §44. donmai n conpl exes Bioti nyI ated -

Pt dl ns( P3 was detected using Al phaScreen(r) technol ogy. Detection

was in 384- V\Emﬂuqrb@qe@pa@zdéé 5|mL)3wamdd|siép)e@stlrpq4mmm@@fﬁvM hlexiqd o 1 %
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vol une of 50 pl. Plates were incubated in the dark for 5 hours to ensure
bi ndi ngSS/?é:stcéﬂrpill@t dhamixtuhewas evegoratedzand h Wa@ewas}mlﬁﬁétqmﬁﬁ%hyt ePer ki n

crpr P of ARG et SR st A0 B R AT ORI RO OL Bl o n

CDNA | lehfd%yshémtﬁtd@aﬁﬁ%}herexﬁé §‘<§1§de\9ad disdelvedlih dRMbrBMbithh&shdisi Ng st andard
protocols. Lipids were fromEchel on Research Laboratories, Salt Lake City,

Ut ah, o?M@ed:thar&hg painsoripsolntitrewaneddod, Tke/mxmsm wassevRpodtedi th gise assay The

assay u aS n et ec P3

Ao T S ReinoSB R band iy b Resiei hatlupranizsy fhcstasiot 1 § i i
conpoungss chr@mk Mmﬂpﬂjgz.phosphor ylation of recenbinant PlI3Ks of PI(4,5)P2. 10
DNA fragments encodi ng human P13K catal ytic and regul atory subunits were

i sol ated fr‘om CDNA libraries using standard nol ecul ar bi ol ogy and PCR
cl oni n\%t ech ues. The selected DNA fragnents were used to generate

bacul o ression vectors. In particular, full length DNA of each of
the p 1&9441\4%9419(6% 11305 TReril B MR BAG 8. Mﬁadeﬁa%aé ms (EMBL
Accession Nos. HSU/9143, S6/334, YL0055 tor pL 10a, pl 10(3 and pl 105, 15

respegtivel yh mustuze s{I- [6+(6+thtbrop§trmlaa1np®ﬂ$mmet\h¢bi Bfth(amiVZ-wr]wmmltlc mted,
o Y B ity TS L2508 ok T SRR B ©
regul at gry/p AU fnL§ EMBhe AEE GBS S hRR oNBve 1ERESSHS h°#Rfder an argon atmosphere for

3 hours. The resultant mixture was evaporated and the residue was purified by preparative

HPLC on reversed phase silica using a solvent gradienti of 10% to 100 % acetonitrile in water

20 (containing 1% acetic acid) as eluent. The material so obtained was triturated under diethyl

ether. There was thus obtained the title compound as a solid (7.3 mg); 'H NMR Spectrum:

(DMSO0d; + CD3CO,D) 2.20 (s, 3H), 2.43 (s, 3H), 7.51-7.64 (m, 3H), 7.75 (s, 1H), 7.89 (d,

2H), 8.51 (s, 1H); Mass Spectrum: M+H" 390.

The N-[5-(6-chloropyridazin-4-yl)-4-methyl-1,3-thiazol-2-yl]acetamide used as a
25 starting material was prepared as follows :- A
A mixture of 2-acetamido-4-methylthiazole (625 mg), S5-iodo-2,3-dihydropyridazin-
3-one (1.6 g), palladium(Il) acetate (117 mg), tri-tert-butylphosphine (0.155 mL), caesium
fluoride (1.82 g) and DMSO (10 mL) was purged with nitrogen. The resultant mixture was
heated to 120°C for 23 hours. The mixture was cooled to room temperature and evaporated.
30 The residue was triturated under water (10 mL). The resultant solid was collected by filtration,
and dried under vacuum. There was thus obtained N-[4-methyl-5-(6-0xo0-
1,6-dihydropyridazin-4-yl)-1,3-thiazol-2-yl]acetamide which was used without further
purification; Mass Spectrum: M+H" 251.




al so sub-cloned into pFastBacl vector containing a 6-H s epitope tag. The
Type la pl 10 constructs were co-expressed with the p85a regul atory
subuni t. WRezpaunss278- 1102 of human 20 Pl 3Ky were insert e#ChaiBre@notise BanmH
and Notl cloning sites of the pFast BAC HTb vector for expression of

H s(6)-tagged (N-termnal), full length PI3Ky in baculo virus infected Sf9
insect cells. Follow ng expressiormX3-the bacul ovirus system using standard

bacul ovi rus ] } ni SS i re i, f 1 ed_using
tandard 1t s> e Best B a8 e R GRSl M fut  pu
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PH7. 45 Hid drMiNadkr adguB @t S0°L% BRAoliffiwialputieisg B ts@hinuhSohitbSraply SMVERIA, 15
nM bi otinyl ated di C6Ptdl ns(3,4,5)P3, 3.75 nM GRP1 PH GST and pg/ M of

Al phaScysétge srdues sradisnt bf @%rte S\we mesthedabin dichldropmethaak las efuani). Bhepd wad thu0 %

DMVSO gi vi.n final .concentration, of % i.n_the 2006/.051270
peT/ cazotar b eBRiedSBRERRERal @ry SO H AL hingl HRER) A8 Godthee o
test compew)dH),|9T ki tiHpn of P13K by test conpounds was expressed as an

| C50 val ue. In general, conpounds of the invention possessed activity as
both Type la and Type Ib P13K enzyne inhibitors. For exanple, conpounds of
t he '&vention had an I C50 versus pl 10y 5 in the range of < 0.1 gM- 40 M
Furt hernore, conpounds of the invention' had an | C50 versus pll Ca Type la

human PAg#itioRal PRarvdt@fgfal AnflykisM - 4.5 M Inhibitory effects were also
observed for pl. 10(3 Type la human P13K and for pl1106 Type |la human P13K

The follow ng table shows the 1C50 figures for pl | Oy Type | b human P13K
and for 110 | 10(3 and pl106 Type |la human Pl 3Ks for a sel ection
of conp%@#ggsg?yt’éigﬂﬁ% 1C50 (M No. pllOy pllOa pl10(3 pll06 7 0.22 O.42

0.74 0.15 8490 aQZss]thggbig‘qz& co %Dé)?n&sﬁtoQﬂg%%%s%gfesbégggalﬁngK?ﬁ 0.63

0.20 56 0.26 0.23 0.12 <0.10 WD 2006/ 051270
15 anovel PI3K assay technology was established. The PI3K enzyme reaction product

phosphatidylinositol 3,4,5-trisphosphate (PtdIns(3,4,5)Ps) is detected using the pleckstrin l
homology (PH) domain from general receptor for phosphoinositides (GRP1) as probe. Thus,
cofnplexes form between GRP1 PH and PtdIns(3,4,5)Ps, and if the lipid is biotiﬁylated and the
PH domain tagged with glutathion transferase (GST), the complexes can be detected using

20 AlphaScreen® (PerkinElmer) technology. The signal generated by the complex between
GRP1 PH-GST and‘PtdIns(3,4,5)P3-biotin can be quenched by introduction of non-biotinylated
PtdIns(3,4,5)P3, forming the basis for an assay measuring the production of PtdIns(3,4,5)P; by
PI3K enzyme activity.

25 Detection of biotinylated phosphoinositide/PH domain complexes
Biotinylated PtdIns(3,4,5)P3 was detected using AlphaScreen® technology. Detection
was in 384-well microplates in 50 mM Hepes, pH7.4, 50 mM NaCl and 0.1 % BSA. The
biotinylated, short chain (diC8) phosphoinositide and GRP1 PH-GST were added at 15 nM and
3.75 nM, respectively. Donor and acéeptor AlphaScréen@ beads (Perkin Elmer) were added at
30 5 pg/ml to a final volume of 50 pl. Plates were incubated in the dark for 5 hours to ensure
binding was complete and then read in an AlphaQuest AD instrument (Perkin Elmer) using

standard settings.



-157 CLAIMS 1. A thiazole derivative of formula (1), or a pharmaceutically
acceptable salt thereof, CH3 R HNNS A R3 R2 (1) 5 wherein, Ring Ais a
6- member edlolzedesononati ¢ ring containing at |east one RCT/GEIEOS/@ITBE W t h
the proviso that Ring Ais not pyridin-4-yl and is not pyrinmidin-4-yl; Ri

I s hydrogen, hal o, Cl1-C6 al kyl or %5C6 al koxy; Rz is hydrogen, halo, C1-C6
al kyl, Cl1-C6 al koxy, NR4R5, or " 10 with the proviso that at | east

one  of Rl anTheRERPS Pmpdonﬁaiﬂ(é?ﬂiﬁﬂacﬁézls?td‘%dfwa?@caﬁ fbhed fdinGn i Ryl or
C2-C6 al k¥ substituted with one or nore groups ecte rom Xy or

benzyl NA dibramy (Bisatagonp), RgyresRed lIBEJdle cand fﬁlﬂﬁﬁi @dukg/itarédaﬁd pt:‘otoco%l-s5 Lipids

S O - N(RL
N (N(Rg Rg)) ‘%ﬁf‘iﬂ{&ﬁi ﬁorb%ese@% EE&%?%@ zyc%f’élb Ry el Slggziscl;ac al koxyal ky! :
or R7 i substituted W|th one or nore groups selected from
hal ogeFx%%oIﬂg%A or R7 is C1-C6 al kyl substituted wth R14, or R7 is

Cl-C® al kyl substituted with NR1I5R16, 20 or R7 is -Rl7 X R18; R8 Is C3-C7

cycl oalky] ... phen or a 5 or 6-nmenbered heteroaromatic ring containing 1 to
3y het e‘ﬁog'{(b'ﬁ? 'ﬁﬁ‘é’pendently selected from0O, S or N, each of which may be

|1 C m ha 0, cyano,
" al kTS b e O L e TR B 8PS SRIPICY 1)l aal
al kano;&amng 2008, 883, arsmmy)ctardamy;ﬁne thbebidity offaysticonbo@ids26 ifBdhi6 al koxy

substlt Wi nor e oups selected from hydroxy, am no, Cl-C6
al kyl a q‘BFyl Ctndgl}%?@mahnkaﬂt et Pl 2Pes C3- C7 cycl oal kyI phenyl,

benziyl phe X frenRnfY ?H&J T IR 1§ tal ni.n to 3
het e?ooatonsm;lﬁdependgﬁte y sef ec P?ﬁég %%‘%% eﬁ]’l a{ 58 un @@é&

bi cycl |ft§>rrhdt)Nleldvranwusmgrstanglafdmbhmlﬂaﬂ@lollogt;@né POR @opiag %&niqﬂé’éi‘pﬂ{kde”t I y
sel ecte

gle ted BI\PA fragr%ents were used to generate baculovirus expression vectors. In particular,
full length DNA of each of the p110a;, p110B and p1103 Type Ia human PI3K p110 isoforms
(EMBL Accession Nos. HSU79143, S67334, Y10055 for p110a, p110PB and p1108,

15 respectively) were sub-cloned into a pDEST10 vector (Invitrogen Limited, Fountain Drive,
Paisley, UK). The vector is a Gateway-adapted version of Fastbacl containing a 6-His epitope
tag. The full length human p850 regulatory subunit (EMBL Accession No. HSP13KIN) was
also sub-cloned into pFastBa‘cl vector containing a 6-His epitope tag. The Type Ia p110
constructs were co-expressed with the p85c. regulatory subunit. Residues 2-1102 of human

20 PI3Ky were inserted between the BamH1 and Not1 cloning sites of the pFastBAC HTb vector
for expression of His(6)-tagged (N-terminal), full length PI3KYy in baculo virus infected
S19 insect cells. Following expression in the baculovirus system using standard baculovirus
expression techniques, expressed proteins were purified using standard His epitope tag
purification techniques.

25 Standard enzyme reactions were performed in 50 mM Hepes, pH7.4, 50 mM NaCl,
5> mM MgCl, 5 mM DTT and 0.05% CHAPS containing 40 uM ATP, 40 pM diC8
PtdIns(4,5)P; and 2-20 ng of Type 1 PI3K in a total volume of 20 pl. The reaction was
stopped by the addition of 10 pl of EDTA/diC6 PtdIns(3,4,5)Ps-biotin followed by 20 ul of
GRP1 PH-GST/AlphaScreen beads both in 50 mM Hepes, pH7.4, 50 mM NaCl and

30 0.1% BSA. Final concentrations were 50 mM EDTA, 15 nM biotinylated diC6PtdIns(3,4,5)Ps,
3.75 nM GRP1 PH-GST and 5 pg/ml of AlphaScreen ber;xds. Inhibitors were added to dry
wells in 0.5 ul of 100 % DMSO giving a final DMSO concentration of 2.5% in the assay.



WO 2006/ 051270 PCT/ GB2005/ 004268 -158 N, or a phenyl-fused 5 or 6-nenbered
cycl oheteroal kyl ring containing 1 -or 2 heteroatons independently

sel ect ed woamdnsiBoor N, each being optionally substitutred/cB2005/00ms80r noOr e
groups i ndependently selected fromCl-C6 al kyl, Cl-C6 al koxy, cyano,

-C(=0 -NH2, N2, halogen, -OCF3, -C(=0-CF3, Cl-C6 al kyl carbonyl, C2-C6

al kanoyl am no, -O CH2-CH2-CN, 5 GI566 al kyl sul fonyl, or NR19R20; R15 is

i ndependent | , C3-C6,qV. | kyl. qr C1-C6 kyl opti ly.substjtuted
wth Qo Syl sshieped 2 B an Bafince af brstoravail Bk e skeamat f
ring coglaioRipdfnds W8 &ph&E&T K30h0%, vipdependent |y selected from 0, S and N,
or benzyl, each being optionally Substituted with one 10 or nbre groups
sel ect ed f rlorpehahl coBpeo@Bisall khel invéntio@fposdeksr yctivitshasdrottx FypdIbénid Type Ib

i ndependently H, .ar. Cl - al kyl; or R15 and R16 together with the nitrogen
to whi cﬂEWY@P énhibifors hEer examples comppurgls r?gFP&éflwﬂ%é{l@ﬁ Paley versagypll0y

optio I F DG e f e t C 4 N, and

opti oﬁglhl%e &gg% ﬁ% lg lr}b%Itql tﬁl}el\z' Ru{lﬁér%%?%g‘é@péﬁcﬁooﬁﬁ 11&1%%[[1 ng};ﬁip(?gr bonyl ; 15
R17 andOsi@eraisep lilodepps dehirhyn P& the fihg@ob<0r1 Bvimend ane dinhitefoedent i ¢
ring containing I or 2 heteroatons independently selected fromO, S or N,

wher ei nwemealsorobperved &fr pR10B e RiIBmaneRi316 @nd fieri dd 8P TypeakadhuinredefIdKdent | y
substituted with one or nore groups selected from hal ogen, cyano, Cl-C6
al kyl, Cl-C6 al koxy.or Cl1-C6 al kylthio; X is a bond, -CH2 NHC(=0O-, or O;
20 R19 and FeOoRbRidWER{AGE ML YC &XofBi r@fmﬁ;hgpfs@@ PR, t 0get her
with the nitroé)en %o whi ch they ayeﬁ#{tagﬁﬁdﬂy% 5 or -men%erea

sat ur@tped Ood pbl 0Benidgriadd Typohthantin I3 Ks foiratderetiiebesoagiowmds pdependent |y
selected fromO or N, and optionally being substituted with CL-C6 al kyl or
Cl1-C6 al kyl carbonyl; and R3 is phenyl or benzyl, each being optionally
substituted wth MOT e Jgroups Sehectedy 25 fromhato,—Ci=€6 al |l cyl,
or Cl-C6 al kpxy; E)Erk l?s a b or 6-nentg§F‘b@i‘ﬁ)eteroaronati c ring clontaining
ni trogen andj opti ondd.y one or T furtiperodet erogfaps i ngepgndent |y
selected fromO0, S or N__sai r?"rl\)g(ﬁ{bei ng ?;pti onallgﬁisubs ifuted with one
or nore of the folloW ng groups:0.22) hal odef2 or C1- @674l kyl ®pfional |y

substitut ed py—tarboxy—Ct—Co—alkoxyearbony A %—@FG-manbered
het er ocycl i c{ 30 ri ng®cont ai ni|ng d&% | east (%%7 het ¢r o n i no‘é% ndent |y
selected fromU, S o5y N 2I[2ZJ{d) ¢L-C/) @M TCOXY, g 71T o 5 B

cycl oal kyl optionally substituted wth carboxy, ¢r ) :

46 0.12 0.28 0.63 0.20
56 0.26 023 . 0.12 <0.10 |

hw |




WO 2006/ 051270 PCT/ GB2005/ 004268 -159 (iii) a 5 or 6-nenbered heterocyclic
ring containing at |east one heteroatomindependently selected fromO0, S
or N optiwoabdeossarbstituted with CL-C6 al kyl; or R3 is PCTaB20¢Ido)26R23,
-(CO-(NHg CH 2-R24, -(CO-(NH)g CH2-CH2-R24 or -(C=O-NH2; 5 p and q
are each independently 0 or .1, or, R3 is hydrogen or Cl1-C6 alkyl; R21 is
hydrogen or Cl-C6 alkyl; R22 is CI® al kyl optionally substituted with
hydrox&L §6 al koxy, di (Cl-C6 alkyl)amno or a 5 or 6-nenbered

het er o ring containing at |east one heteratomselected from0O, S or N
1o and optionally substituted with C1-C6 al kyl; R23 is Cl1-C6 al kyl or C3-C7
cycl oal kyl each being optignally substituted with one or nore groups

sel ect &d f r Arthiaaple denvatiyg of doepnuladh). 96 2 pEamesewidelly aprenteblegalttheresf,

al kyl )am no, Cl1-C6 al koxycarbqnyl, nitrile, carboxy, Cl-C6 al koxy
optionally substituted wfh roxy, C3-C8 cycloal kyl optionally
substituted wi th hydroxy, /or op{,i onally -substituted with 15 hydroxy

or Cl1-C6 al kyl, or phexyl |, or a 5 or 6-nenbered

het ercaromatic ri ngRi'gyut ai i8°ng ®ast one heteroatomindependently
selected fromO0, S or/N, each being/optionally substituted with one or
nore groups sel ected RY om hal ogen,” hydgoxy, Cl-C6 al ky, Cl- C6 al koxy, or
by a 5 or 6-nmenbered saturated heterocyclic ring cont %ni ng at | east one
het es 0gh@ld ndependent |y 20 selected fromO, Sor N, or RRZ3is a5 or

6- menbered heteroaromatic ring containing at |east one heteroatom
i ndepeRigAliya §ehaubaed hetorwa®maSicongNontshiighatrleasy onsnignogen atput with thiet h

phenyl and i tiognall substituted with one or nore.groups selected from
hal ogeﬂ{ovﬁ?&ﬁ%i{))?g 811§ E‘%%/%}FW?‘%’:‘ a’afil-séé’tﬁl’rkrﬁld}]‘,"“?%’ R24 is benzyloxy or a 5

to 7-‘nﬁmﬁgog@ﬁt&ﬂ(gqgg(?€%lﬁlo&i CCARsE: ning 1 to 3 heteroatons

i ndependent’ly Ssel'ect’e and N either'of which being optionally
subst i Rbisdnydwegeh, lmie C 6 athyle CgiaupoxgalR®Redr £R5®’hal ogen, C1-C6 al kyl ~or
O R SR oSSR 0 i B e 1 G180 iyl or o8
>~ et 1 S e ACInEy byl SIREH o G Byl sypired il e or e e
- (4- netdigdtglrordibpddxy lo} bliaknlyeor R* is -CH,-RE,;

R’is H, or C;-Cs alkyl;

R® is -N(R?)-S0,-, =SO,-N(R Y-, -N(R')-C(=0)~, -NR*)-C(=0)-NR)-,

15 -NR*)-SONR'%)- or —-SO»—;

R’ is R* or C;-Cg alkyl or C,-Cy alkoxyalkyl;

or R7 is C;-Cs alkyl substituted with one or more groups selected from halogen, or hydroxy,

or R is C,-Cgalkyl substituted with R™, | |

or R7 is C;-Cg alkyl substituted with NRIR'S,

20 orR’is —R!-X-R':

R} is Cs5-C; cycloafkyl, phenyl or a 5 or 6-membered heteroaromatic ring containing 1 to 3

heteroatoms independently selected from O, S or N, each of which may be optionally

substituted with one or more groups selected from halo, cyano, C;-Cg alkyl, C;-Cq alkoxy,

hydroxy, C1-C¢ alkylsulfonyl, C,-Cs alkanoylamino, C,-C¢ alkoxycarbonyl, phenyl, pyridyl or
25 Cp-Cs alkoxy substituted with orie or more groups selected from hydroxy, amino,

C;-Cs alkylamino or di(C;-Cg alkyl)amino;

R is C3-C7 cycloalkyl, phenyl, benzyl, phenoxy, a 5 or 6-membered heteroaromatic ring

containing 1 to 3 heteroatoms independently selected from O, S or N, a 9 or 10-membered

bicyclic heteroaromatic ring containing 1 to 4 heteroatoms independently selected from O, S or



2-am no-4-methyl -5 - (6-nmet hyl pyridin-2-yl)thiazole, WO 2006/051270

PCT/ GB2005/ 004268 -160 2-am no-4-net hyl -5-pyridin-3-ylthiazole,

2- met hyl| awonroessmeo hyl - 5- pyri di n- 3-yl t hi azol e, PCT/GB2005/004268

2-ani l i no-4- et hyl - 5-pyridi n-3-yl t hi azol e and

2- pyridin-2-yl am no- 4- et hyl - 5- (4-net hyl pyridi n-2-yl)thi azol e are excl uded.

5 I2 A thiazole derivative of formd& (1), or a pharmaceutically acceptable

salt thery [ Y, | t he

g e L i

connec ﬁmdbgeﬂdﬂgy @elé@ed fremty SiélON;%eafch Ibgmg foptionally sibstituied whith onkQr3noréd

t hi azol e derivative of fornu 1&\)\% a pharmaceutically acceptable salt
e@llfyln

t her eofgroups ar&egﬁweﬁ Qie%%frﬁm Cy- Cazﬂi%y* %n@r%(n@)ﬁéHzas—N@a» SCe-
and R h t

deriva |v éﬁ?hu(lﬁg ?E’ aq%%l?%g?: u’tl cep?labf% Q%Ih tzheréof
accor5d|(;r]g:6ta)kgglﬁfdﬁynoymHRé"iH%‘) Rl i's hal ogen 5 A thiazol e derivative of
formula (1), phar maceuti cal | X acce tabl e salt thereof 20 accordi ng
to ol ailll © ingencadonty Het s Gs cyclostiyyl onNF)-Fs REk31 eptiangly substifgisdwithp - R24, or

-(C= )55%\"-6 ?oa p and q are mdependently 0 or 1 and each of R23 and R24
has an 5 Phve alnl ngs defined in claiml. 6. A thiazole derivative of

for mul &r R is phenyd, Phaf mdr&alhéwtomﬁ@ﬁe alab@osiaining hey €@éteroamsaccor di ng
to claim1 wherein : |s-é ﬁ (NH)P R23 where p is_equal to zero and
R23 i s idlepepdentli yelected frpmt% ared B, erchangl pach beingraptionally f(watltutﬁd vgith one

D RE Y B ASEO ABh 9B LM R hagblin o P2 (1) VO
het er Oq{légqhﬂ@eﬁddﬁﬂng@} @10t ol €ast one nitrogen atom

R' and R'® together with the nitrogen to which they are attached form a 5 or 6-membered
saturated ring optionally containing a further heteroatom selected from O or N, and optionally
being substituted with C;-Cs alkyl or C;-Cg alkylcarbonyl;

15 R7and ’RIB are independéntly phenyl, or a(5 or 6-membered heteroaromatic ring containing
1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R' and R*®
may be optionally and independently substituted with one or more groups selected from
halogen, cyano, C;-Cs alkyl, C-Cs alkoxy or C-Cg alkylthio;
X is a bond, -CH,—NH-C(=0)—, or O;

20 R and R¥ are independently H or C;-Cg alkyl,
or R'? and R? together with the nitrogen to which they are attached form a 5 or 6-membered
saturated ring optionally containing a further heteroatom independently selected from O or N,
and optionally being substituted with C;-Cs alkyl or C;-Cs alkylcarbdnyl;
and R? is phenyl or benzyl, each being optionally substituted with one or more groups selected

25 from halo, C;-Cg alkyl, or C;-Cg alkoxy;
or R® is a 5 or 6-membered heteroaromatic ring containing nitrogen and optionally one or more
further heteroatoms independentlﬁf selected from O, S or N, said ring being optionally
substituted with one or more of the following groups: (i) halogen or C;-Cg alkyl optionally
substituted by carboxy, C;-C¢ alkoxycarbonyl, -NR?'R* or a 5 or 6-membered heterocyclic

30 ring containing at least one heteroatom independently selected from O, S or N,

(ii) C;-Cg alkoxy, -NR?'R?, C3-Cg cycloalkyl optionally substituted with carboxy, or



R1 is hydrogen, halo, Cl1-C6 al kyl or Cl1-C6 al koxy; R2 is -R6-R7; 5 R6 is
-N(R9)-S02-; R7 is R14 or Cl1-C6 al kyl or C2-C8 al koxyal kyl; or R7 is Cl-C6
al kyl subsoOi2zvesist279i t h one or nore groups sel ected fromPoalGRPers/00a268
hydroxy, or R7Z is Cl1-C6 al kyl substituted with R14 or phenoxy, or R7 is
Cl-C6 al kyl substituted with NRL5R16 10 or R7is -R 17 -X-R'; Rl4 is
phenyl , benzyl, a 5 or 6-rrenbered'%4eroaronati c ring containing 1 to 3

h ' : - sel d fr. i g
et er oi\%ﬁ %zst of g}&@&%@,{élﬂ éﬁ%i!rel}(or? gﬁcggﬁ econtegﬁgg%t %egst?[)rnﬁ ytete?oa?cpg in %%gﬁﬁr ed

bi cycli eroar ona ainn eroat ons endent |y

sel ect gelette@fioth OSS of NNiptiohaldy subetivtediwisied, 8 alkyl;6- menber ed
cycl oheteroal kyl rin fﬁ%t aining 1 or 2 heferoatons i ndeﬁendent Ly selected

from 18t & iS-(EFN- et 6T OpNBhaC Hy R b CrOM QB Dwi ¢ H4e-87* mor e

groups independently selected from Cl-C6 alkyl, Cl-C6 al koxy, cyan, NOZ,
hal ogef" &gp@%z CN, C1-06 al kyl sul fonyl, or NRI9R20; R15 is

i ndege%scg@latd ate BhchGadégendarely@adrky! or- C1-C6 al kyl optionally substituted
W th -6 cycloal kyl; 20 or RL5 is phenyl, a 5 or 6-nenbered
het er oar Bmat hxdregengr €orfteiliitilng 1 to 4 heteroatons independently sel ected

fromO,,25. and N, or benzyl, each being optionally substituted with-one or
nore g 2u ?Ygéﬁ%ﬁt"églﬁig&mal o, Cl-C6 al kyl, Ci1-C6 al koxy or hydroxy; R16
is i ndggepdent] kbl opffonsiy ®s@tutetbith Bydr&ip AT iyt 8gel-ug ’éﬂéﬂghﬂﬂir{oh&_a

nitrogen to which they are attached forma 6-nenbered saturate 25 ring-
opt i ondl dryp-membeiied haigrasyélio imgeontainimg ahleosh ane lheisratemiselgated fiom N, Sandl

optional | el stit i t.h C1-C6 allcyl; RL7 and R18 are

i ndeWeﬁBgﬁPﬁwaﬁgéH@#&tS‘a W;!‘h?jlbﬁ\f\g “enber ed he%/eroar‘omati c ring containing 1

or 2 hegeiatepmsikindenendantdakys 6&&%5%_9; %ﬂtﬁﬁm suBs@Hutdd with18ieSbimere or both
y i

of R17 and R18 nay be optional'ly and independently substituted with one or
nmor e greoenps ssletted foch lialegen3ydueyo gerno, Ci-Gaalkyluypine, dCCCs akybhminoy; X is a

VD 200801 S rIORETPeo BT OB, o2 K5R RSORTY PO BRI the
ni trogen. ¢ Loyl bixsohay Sutit A& R ith hoaitk e &pRBRRbaGhalBAUbRERE wWithng
optionally containing a turther heterodatomindependently selected fromO or
N, 15 hydroxy or C;-Cg alkyl,

or R is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one

heteroatom independently selected from O, S or N, each being optionally substituted with one

or more groups selected from halogen, hydroxy, C;-Cg alkyl, C;-C¢ alkoxy, or by a 5 or

6-membered saturated heterocyclic ring containing at least one heteroatom independently

20 selected from O, S or N,
or R* is a 5 or 6-membered heteroaromatic ring containing at least one heteroatom '
independently selected from O, S or N, which ring is substituted with phenyl and is optionally
substituted with one or more groups selected from halogen, hydroxy, C;-Cg alkyl or
C;-Cs alkoxy;

25 R*is benzyloxy or a 5 to 7-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S and N, either of which being optionally substituted with one
or more groups selected from halogen, C;-C¢ alkyl or C;-Cg alkoxy; and
R%, R¥® RY R!? and R' are H, C;-Cs alkyl, or C;-Cg alkylcarbonyl;
with the proviso that the compounds :-

30 2-amino-4-methyl-5-pyridin-2-ylthiazole,
2-methylamino-4-methyl-5-pyridin-2-ylthiazole,
2-amino-4-methyl-5-(4-methylpyridin-2-yl)thiazole,
2-amino-4-methyl-5-(6-methylpyridin-2-yl)thiazole,



and optionally being substituted wwth Cl1-C6 al kyl; and R3 is phenyl or
benzyl, each being optionally substituted with one or nore groups sel ected
5 from hawvo,20@losCfoal kyl , or Cl-C6 al koxy; or R3 is a 5Pomr/dB2nenioerced

het eroaromatic ring containing nitrogen and optionally one or nore further
het er oat ons i ndependently selected fromO, S or N, said ring being
optionally substituted with one ol6bhore of the followi ng groups: (i)

hal ogen or Cl-Cb6 K tional Suhstituted by carboxy, Cl-C6
al koxycar bory 11,11119%@"2”’%5?3‘?8’?1 . 'é'ﬁlrth “Yenbered heterocyclic 10 ring

contai ni ng atmk@gRniANe-hahALDpy@misndanspuent |y sel ected from0, S or N,
Y~ NR21R22 O C3- cycl oal kyl optionally substituted with carboxy, or u
Cl- C6 al kox 2-anflind-4-naetByley-pBidiedtdieatoleesandr ocyclic ring containing at |east

one heteroatom independent S ted, f.rom.0, r optional |y

oubst 1t ut d pidieR R Rp e 3SR e ol 3R SRR .

CH2- 24 or -(C=0)-NH2; 15 p and q are each independently O or 1; R21 is
hydrogen or Cl-C6 al kyl; R22 is Cl-C6 al kyl optionally substituted with
hydr ox\2, Cl-Athiadokeoderivatiivg ¢fifogsulal(Ryon aphanmaenutigallysacseptablpsatbtheeagt,

het erocycli.c ri n@. ccint aining at |east one heteratomselected fromO, S or N
and optretidingyo chdiWRE®A Wi th C1-C6 al kyl ;. 20 R23 is Cl-C6 al kyl

opti ong; 4Btk b bii®NSi AHRS»SE bestisdrddtRetd aletarn,

hydr OX%&%&E?&%@J @ﬁé}ﬁtw&é@n}]?ﬁgg@%o&? al Kyl )gm no, Cl- 06

al koxy cantestig Rimg Artb ithe, thiagalebmgysho @t -iCfraiukoy optional |y substituted with
hydr oxy, C3-C8 cycl oal kyl optionally substituted with hydroxy, or phenyl
optibhally substituted with hydroxy or Cl-C6 al kyl, or R23 is phenyl,
benzyl ,3 or - SRk rpa p&gﬁ'rﬁlaéé iGalbPicabtAbIB Galgthetddst one 25
het er oa?t'om %\glé%%rll%gnt I yeégfi%??g% @?gm ,d S orLﬁﬂN, q}gacﬁib bei ng optionally
subst i tast@dingito klabnd wlareinor e groups sel ect ed from hal ogen, hydroxy, Cl-C6

al kyl, Gl-Cgcalkoxy,e.or 5 or_,6-nenb d sat.ura eterocyclic ring
cont ai rﬁ9 g —gf—aﬂ@gﬁ dﬁ§Nﬂé‘tS§)r263?‘5)ﬁ1 g?ﬁi@ﬁﬁ&ﬁ?\?‘??‘m%se#%gfaal ‘fﬁ?l 0, Sor N
or RR3 is a 5 or 6-nenbered heteroaromatic ring containing at |east one
het eroatom 30 independently selected fromO, S or N, which ring is

substs tat ed Aviiibzodhéemplativi\el 20061205)] 870 plRCTAGBRI0IYY aB4pelle sall 6BreREA i s

benzyloxy or a 5 to 7-nenbered heteroaromatic ring containing 1 to 3
het er o#cePrdIng to claim 1 wherein :-

R' is halogen.

5. A thiazole derivative of formula (I), or a pharmaceutically acceptable salt thereof,
20 according to claim 1 wherein :-
R? is ~(C=0)~(NH),~ R or «(C=0)~(NH)—CH»-R*, or (C=0)-NH, where p and q are

independently O or 1 and each of R? and R* has any of the meanings defined in claim 1.

6. A thiazole derivative of formula (I), or a pharmaceutically acceptable salt thereof,

25 according to claim 1 wherein :-

R is (C=0)~(NH),~ R? where p is equal to zero and R* is C;-Cs alkyl.

7. A thiazole derivative of formula (), or a pharmaceutically acceptable salt thereof,
CH,
I\ R
H;AS

R TSR v



i ndependently selected fromO, S and N, either of which being optionally
substituted with one or nore groups selected from hal ogen, Cl-C6 al kyl or
Cl- C6 al kwoypocarstk7®9 is H, Cl-C6 al kyl, or Cl-C6 al kyl cach@Bebos/004588. A

t hi azol e derivative, or a pharnaceutically acceptable salt thereof,
according to claim1l wherein formula (lI) is replaced with fornmula (la) CH3
/ "' ON HNS R3 R2 (la) whereinl6le R is hydrogen, halo, Cl1-C6 al kyl or
Cl- Co6 a‘;‘,ﬁé}xiﬁ;,_ R2 is hydrogen, halo, Cl1-C6 al kyl, Cl1-C6 al koxy, NRAR5, or
R6-R7; "W th the proviso that at |east one of Rl and R2 is not hydrogen; R4

I's H, %@A@M—hen@reﬁm&%ﬂéﬁhﬁy kin® cont&inzZreRf leadneheRbtrbgentdtora) CL- C6

al kyl; R 6 is N(R9)-S02-, -502N%Rto)-, -N(R11)-C(=0)-, _N(R12)_C(=0 -N(R
13) ' OR isdydrogen, IBloRT11(s atliyl opf£1-Cr-al®xs kyl or C2- C8 al koxyal kyl; or R7 is
Cl- C6 ?&kyl substituted with one or nore groups sel ected from hal ogen, or
hydr oxy, SoR R7>i's Cl-C6 al kyl substituted with Rl4 or phenoxy, or R7 is
Cl- C6s apkylngrDssotut ed wi th NRISR16, or R7 is -R17-X-R18; 20 R38 is phenyl
or ab or 6-1£renbered het eroaromatic ring containing 1 to 3 heteroatons

i ndepenkienR'yos€i-€6 alpil drGripalksxyalkyl,- each of which may be optionally
substituted. wit r..mor.e .groups selected fr al Cl- C6 .al,kyl , Cl1-C6
a1 Koxy 0 Ingarcrel ot el Rl e e BOuR° w0 SR B barlaesh 4SRN ormt 1
ring cogtel 9o hidy® subshek&! @ah ®Sor pHedependent |y selected fromO0, S or N,
a 9 or 10-nenbered bicyclic heteroargmatic ring 25 containing 1 to 4

het er oatrddfsis Cndbpbnyd sulistiputebwebNRIPRPom 0, S or N, or a phenyl -fused 5 or

6- menber .cyﬁlno ggoal kyl ring containing 1 or 2 heteroatons
i ndepenentfy serected from 0, S or N, each being optionally substituted

Wit h onelqr ,imLE LERARSs biCleRSMARN HeYersfbRGat S HnYEbARRIOBHZS Reteroatoms
PCT/ GB2005/ }())04 68 -164 from Cl-C6 al kyl, Cl1-C6 al koxy, cyan, N2, hal ogen,
- O CH2- ioHipeatibntlyGeleGed dtday Os 8l dr ) vl 9, ordi0-tiehbE2d bicyclic heteroaromatic ring
containing 1 to 4 heteroatoms independently selected from O, S or N, or a phenyl-fused 5 or
6-membered cycloheteroalkyl ring containing 1 or 2 heteroatoms independently selected from

15 O, S or N, each being optionally substituted with one or more groups independently selected

from C;-Cs alkyl, C;-Cs alkoxy, cyano, ~NO,, halogen, ~O—-CH,—CH,—CN,
C1-Cs alkylsulfonyl, or -NR"R?’;
R is independently H, C3-Cs cycloalkyl or C;-Cs alkyl optionally substituted with
CQ-C6 cycloalkyl;

20 or R is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms
independently selected from O, S and N, or benzyl, each being optionally substituted with one
or more groups selected from halo, C1-Cs alkyl, C;-Cs alkoxy or hydroxy;

Ris independently H, or C;-Cg alkyl; or
R and R'S together with the nitrogen to which they are attached form a 6-membered saturated

25 ring optionally containing a further heteroatom selected from O or N, and optionally being

substituted with C;-Cs alkyl;

R'7 and R*®are independently phenyl, or a 5 or 6-membered heteroaromatic ring containing

1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R” and R'®
may be optionally and independently substituted with one or more groups selected from

30 halogen, C;-Cg alkyl, or C;-Cs alkoxy;

X is a bond, —CH,-NH-C(=0)—, or O;
R and R® are independently H or C;-Cs alkyl,



R15 is independently H C3-C6 cycloal kyl or Cl-C6 al kyl optionally
substituted with C3-C6 cycloalkyl; 5 or R15 is phenyl, a 5 or 6-nenbered
het er oar owat2n@/05i27g containing 1 to 4 heteroatons i ndepemwBéywosmBect ed
fromO, S and N, or benzyl, each being optionally substituted with one or
nore groups selected fromhalo, Cl-C6 al kyl, Cl1-C6 al koxy or hydroxy; R16
is independently H, or Cl-C6 al kyt16Zr R15 and R16 together with the

it j6h t ttached f - t 10 ri
opt | ondr Ry en gy w b B PERER BET bty di BERRL P PrR U G BRed '
optio n%éﬂlyat%}f;ﬂh{%optﬁ)ﬂw éérﬂéig_ﬂlg\é&rﬁl{éth&lfefé@oaabﬂﬁyhdepeﬁ&erﬂpdeleatad d@ilom O or N,

i ndependent enyl, or a ' -nmenbered heteroaromatic ring containing
1 or 2 ahévpriamtlyivsingsuesidutdémithyCis€ dkyled from 0, S or N, wherein one or

bot h of Rl1% .and 8 b ti | | i.nd dent | ti ith

oo R e B RE b e O RER L SRR Bt

Xis Safg)qlggil&-&l:g(; %2%%;@_06 aﬁfox9§ R19 and R20 are independently H or Cl-C6
, or an

al kyl together with the ni trogen to which they are attached
f or m a BRTeHE bed-m@naitanechhcﬁctoaiongitioph]ig@pgﬂamlg;mﬁpgémm@mmpgﬂy piey Or more

ubat | R Tl G2 EECRPRH SR T ats e 8P R ATE R ng |
opti Onashtét@eggﬁmtok&te of mWird Br @B Go1RwilR gf'oug&%ﬂﬁlo?g%h%@ o, A Ephiaiany Cl- C6
or - al R3 570r b-ng

al kyl , oxy; or is a N 22rrber ed heteroaromatic ring

cont ai niubgitmied by gaboxy) € oy dlbmaichrponyle-NR Roraz a X errG-temblaeedehetsaoqyaiic

i ndependently selected fromO, S or N said-ri ei opti.onal ly 25

substq tTH?cgeQﬂ’n{@i“tng #hrieash pogBgterogion W@eﬁe&p?% %?&Cge?‘o’%ﬂ??gﬁ@l% ogen or C1-C6
al kyl omal Swhstnute Y -s@Bstahic@ Wi AdBIRY! or - NR21R22 or
a5 or C@S %%girkééy’hg%zr%c’;% iéégycrllga%%ﬁ%n?%ﬁi VsngS at | east aQne h?art er oat om

i ndepeng@ents s Geleaberd Heteoooydlic Sng comtain@p-abeagtlor@hefdrpgtoml ikdspgndentiRR |

C3-C8 cycl oal kyl optionally substituted with, carboxy, or (iii) a 5 or
6- menbesekegter diost ch@r Noﬁt}%ﬁléﬁihsﬁf“ttﬁdn‘ﬁlﬂépl{&‘éégiy ‘one het er oat or n

TSP PRSI A B Yy s ity Lt S 8
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R* is hydrogen or C;-Cs alkyl; . ' '
R? is C;-Cs alkyl optionally substituted with hydroxy, C;-Cs alkoxy, di(C;-Cs alkyl)amino or a
5 or 6-membered heterocyclic ring containing at least one heteratom selected from O, S or N
and optionally substituted with C;-Cs alkyl; .
20 R* is C;-Cs alkyl optionally substituted with one or more groups selected from halogen,
hydroxy, amino, C;-Cs alkylamino, di(C;-Cs alkyl)amino, C;-Ce alkoxycarbonyl, nitrile,
carboxy, C1-Cs alkoxy optionally substituted with hydroxy, Cs-Cg cycloalkyl optionally
substituted with hydroxy, or phenyl optionally substituted with hydroxy or C;-Cs alkyl,
or R? is phényl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one
25 heteroatom independently selected from O, S or N, each being optionally substituted with one
or more groups selected from halogen, hydroxy, C;-Cs alkyl, C;-Cs alkoxy, or by a 5 or
6-membered saturated heterocyclic ring containing at least one heteroatom independently
selected from O, S or N,
or R* is a 5 or 6-membered heteroaromatié ring containing at least one heteroatom

30 independently selected from O, S or N, which ring is substituted with phenyl;



R2' is hydrogen or Cl1-C6 alkyl; R22 is Cl1-C6 al kyl optionally substituted
w th hydroxy, Cl-C6 al koxy, di (Cl-C6 alkyl)amno or a 5 or 6-nenbered

het er ocycWocosd/asge7oont ai ni ng at | east one het erat om sel ecrmaB2ho5c00MB8 S or N
and optionally substituted with C1-C6 alkyl; 5 R23 is Cl1-C6 al kyl
optionally substituted with one or _npre groups selected from hal ogen,

hydr oxy, am no, Cl-C6 al kyl am no, éiﬁCl C6 al kyl )am no, Cl1-C6

al koxygas i fr ted with
ydroxst RO i T i K R eyl
opt i onghdepesdeady isélodted ot @, $Hyakt D ylﬂmr o€vhich teirgydptionallsRa®stiwiqoheitly bne
benzyl, or a 5 or 6- menber ed_het er oar omati c._r n%kconta n| ng at | east one 10

het er ok Srare aEpe plested @O@éxa&g@@ocxr%w ord’ig 0%28R%bei ng optional ly
substituted r gﬂa cted from hal ogen, hydroxy, Cl-C6
al kyl, Ci- alE E%Wﬁsa%l@(% br gal%gllﬁ‘ger ed saturated heterocyclic ring
conta ning at |east one het eroat om i ndependent | y sel ected from 0, S or N,

or R23 is a 5 or 6-nenbered heteroaromatic rin |Q\Mg | east one
het er odt om Awnm&e@mwa@Woya@éaWéma}z:sﬁmpt leo%at ergipf ‘FFOFCPP@ 9s

substit n ﬁﬁ(%ﬁ a 5 to 7-menbered
het ero W% rl nftég}:%{)lﬁt | hi Hia%ig ?O e?lrg?it ons independently selected
fromO, S and N, either of Whl (ﬂH})el ng optionally substituted with one or

nore groups selected from gen, Cl1-C6 al kyl or Cl-C6 al koxy; and R9,
R10, R', Rl12, and R13 are

| kyl , or Cl1-C6 al kyl carbonyl. 20 9. A
t hi azol e der| vative o "N a phar maceutical |y acceptable salt
thereof, according to clalrﬁl wherei gl formula (1) is replaced with formul a
(la) : CH3 '"I-- N HN\S/ RL R3 a) Rhherein RL-is hydr ogen or hal o;
25 R is -R6 R7; R6 is N(R9)-SO2-; RY is R14 or Cl1-C6 al kyl or C2-C8
al koxyal kyl; or Ris Cl1-C6 al kyl subghituted with one(l@) nore groups
sel ected from hal ogen, or hydroxy,

wherein,
10 R!is hydrogen, halo, C;-Cs alkyl or C;-Cs alkoxy;
R? is hydrogen, halo, C;-Cs alkyl, C;-Cs alkoxy, NR‘IR5 or —R°-R’;
with the proviso that at least one of R! and R? is not hydrogen;
R* s H, C;-Cg alkyl, C3-C cycloalkyl or —CH,-R®, and R’is H, or C;-Cs alkyl
RS is -N(R%)-SOp—, ~SO,-N(R %), -NR')-C(=0)-, -N(R'>)~C(=0)-N(R ), or SO~

15 R7is R™ or C;-Csalkyl or C,-Cg alkoxyalkyl;
orR” is C;-Cg alkyl substituted with one or more groups selected from halogen, or hydroxy,
or R” is C1-Cs alkyl substituted with R or phenoxy,
or R7 is C;-Cg alkyl substituted with NR°R'S,
or R is R'7-X-R";

20 ‘RS is phenyl or a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S or N, each of which may be optionally substituted with one
or more groups selected from halo, C;-Cg alkyl, C;-Cs alkoxy, or hydroxy;

R is phenyl, benzyl, a 5 or 6-membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S or N, a 9 or 10-membered bicyclic heteroaromatic ring

25 containing 1 to 4 heteroatoms independently selected from O, S or N, or a phenyl-fused 5 or
6-membered cycloheteroalkyl ring containing 1 or 2 heteroatoms independently selected from

0, S or N, each being optionally substituted with one or more groups independently selected



WD 2006/ 051270 PCT/ GB2005/ 004268 -166 or R7 is Cl-C4 al kyl substituted
with either R14 or phenoxy, or R7 is Cl-C6 al kyl substituted with NRL5R16,
or R7 is wBi2deax0sR8; R14 is phenyl, benzyl, a 5 or 6-meroeGR005/004268

het eroaromatic ring containing 1 to 3 heteroatons 5 independently sel ected
fromO, Sor N, a9 or 10=nenbered bicyclic heteroaromatic ring containing
1 to 4 heteroatons independently s&bbcted fromO, S or N, or a phenyl-fused

5 or - e e ycl ah @A ont ai Qi r ~&; het er oat ons

i ndepe%f?@h??’?@g?ygc 1é§6 i{g}é?%%%%s—opz%fa?oegaéh_(g—e(?ﬁb—%o% ici)&ﬁal |y substituted
Wi th org.falkEsgfayRWBSNRIUEHendent |y selected fromCl-C6 alkyl, C-C6

al koxy, gyan, NO2, hal ogen, -O CH2-CH2-CN, 10 Cl-C6 al kyl sul fonyl, or
NR1OR2®R ~ Riigdépsndentledd ¢ ¢yglaalkyter C6Ce plldybeaptigaally ﬁu@f@%@ witkyl optionally
substi t t(%g \Ajé)tﬁﬁ)"CB-CG cycloal kyl; or R15 is phenyl, a 5 or 6-nenbered

het er o&PEHEP P2 Mg containing 1 to 4 heteroatons independently sel ected

froms0,or R181RAGHBhyYIOL 5 bE ezqyémbe@@@ﬁbta@bﬂaﬁlaqatﬂng Rehiathist DS 4 heterdtoshd h one 15
or nore groups selected fromhalo, CI-C6 alkyl, C -C6 al koxy or hydroxy;

R16 i s indegendntiynelestedfroor O aGbNapiklyanzylp eacRigingreptivaally settatad with png he
nitrogen to which th re.att d.for -menbered saturated rin

opt i ogéﬁrﬂ?r%glf?lflgf ﬁ%lﬁ%é/dag?@r}iaﬁf’éﬁ%gtaé]fyg’aaﬁﬁfg é-‘éf’fgla‘/“??’%?mg or N, alndg
opt i Onfﬁlbbéiﬂ&‘ép@ﬂdenﬁ?klﬁtdrbficg%lk“ﬁ}& Cl-C6 al kyl; 20 R17 and R18 are

i ndependent |y 6pheny , or a 5 or 6-menbered heteroaromatic ring containing 1
or 2 h&'2rohRETegdthaopiéntienittoges & whichdhdyrapratiachsd e 6-wpesptesred sateraisd bot h

f RL7 and R18 be. opt I dind dent | bstituted, with
Tor o GESRGB LG B PR v bR o SRRy Ryt Ol MexiEepdgteff pitng O3
bond, -S%ﬂ%%ﬁ@déc69ky9; 25 R19 and R20 are independently H or Cl1-C6

al kyl, or R19 and R20 togéther with the nitrogen to which they are attached
f or m a 167 mmhBEraeelindspendestlyepheniyih gr @ ptor 6rathieredhetaioniamptis ringrqontaining

1200 2085 iS00 D BRI Vol IR GRS
o oty o kb ottt b st

15 halogen, C;-Cs alkyl, or C;-Cs alkoxy;

X is a bond, -CH,~NH-C(=0)—, or O;

RY and R¥ are independently H or C;-Cg alkyl,

or RY and R*® together with the nitro geﬁ to which they are attached form a 6-membered

saturated ring optionally containing a further heteroatom independently selected from O or N,
20 and optionally being substituted with C;-Cg¢ alkyl;

and R® is phenyl or benzyl, each being optionally substituted with one or more groups selected

from halo, C;-Cg alkyl, or C;-Cs alkoxy; . ‘ ‘

“or R® is a 5 or 6-membered heteroaromatic ring containing nitrogen and optionally one or more

further heteroatoms independently selected from O, S or N, said ring being optionally
25 substituted with one or more of the following groups: (i) halogen or C;-Cs alkyl optionally

substituted by carbof(y, C;-C¢ alkoxycarbonyl, -NR*'R* or a 5 or 6-membered heterocyclic

ring containing at least one heteroatom independently selected from O, S or N,

(ii) C;-Cs alkoxy, -NR*'R?, C3-Cs cycloalkyl optionally substituted with carboxy, or

(iii) a 5 or 6-membered heterocyclic ring containing at least one heteroatom independently
30 selected from O, S or N optionally substituted with C;-C alkyl;

or R? is ~(C=0)~(NH),~ R®, ~(C=0)~(NH)—~CH»-R** or ~(C=0)-NHy;

p and q are each independently 0 or 1;



het er oat om sel ected fromthe group consisting of 0, S or N, each being
optionally substituted WD 2006/ 051270 PCT/ GB2005/ 004268 -167 with one or
nore gr oo 28@liaci7ed from hal ogen, hydroxy, Cl-C6 al kyl pCTIGB2605alokmRy, or
with a 5 or 6-nenbered saturated heterocyclic ring containing at |east one
het eroatom sel ected from the group consisting of 0, Sor Ny or RR3is a 5
or 6-nenbered heteroaromatl c ring-d6htaining at | east one het eroat om

sel ect oup consisting of O, S or N, which ring is
substit téiiy\ﬁ(fg?n g:rﬁg/bf( lﬂ%%ﬂ is benzyloxy or a 5 to 7-nmenbered
het er og¢? m; Cs alkglgoﬁmbﬁy RibRgnded WitBhjtRbLY, GO EKory) dRPSTH iyl i) &cd ed

from0O, S and N, either of which being optionally substituted with one or
more gr Mn@mbemdéntemqymlmngg@ﬁamm agkagll qnglhetaratom-sebetedideony O, 8 IVILR9 i s

H, ClCGaI 10 10. A thiazole derivative of
f or mul &0 QP&P%&“’%@‘%@& 1%% krein formila (I)Iié repl acle\d/ :MythO
formu % hml-@tglk?lﬂﬂ)tmngﬁy Slﬁtlmﬂﬂné J)Ihilgf%?@!ﬁﬁ' seleBediffonfrhalbkator O,

chl oro, nethyl or net hoxy S met hyl , ethyl "or propyl
or R7 |I5/drcetcfha}thln9uﬁs-ﬁstau<tym1mp,tdl(@1‘ﬂq albyl)mnp,scpﬁapl}mx}’@m}, nifrited Wi t h
NR15R16,

i i BT, Caboglray pPie i sunt e BRERYGons s vdfadi Bapart M O
4-i sot hi8ahieh with M&éﬁ bﬁ’}l)hen?%}?cfbngllyls&s%ﬁé@ \ﬁi@l@hycﬂ-oﬂr 00, -Cy alkyl,

2,1, 3-benzot hi adi aZol each being optionally substituted w th one, two
or three R mqthsnﬂOb¢mdbpeadmt6F1yemb¢re¢ h@drdammmtmngwontaemmg bt leﬁmon@xy ,

et hox ano, .nitr fl uo hl o yor onet ho cet am do,
2 oy i dutop syt selsgied Bt Ry arherch tirearan sesSinld irnG.

ror pho'dr'i‘ﬁ’ore%kd%@ﬁ @@k&e& b 19{10@11' RdiostyP Cp aﬂlbﬂ' ¢yl alk&y’i‘ o'r%y'arSd&pendent l'y
H, cyclopentyl, "nethyl, ethyl, neopentyl 3 me ]I butyl,” cycl opentyl net hyl
or cycl @hrenﬂobwﬂtshwated)hetétbﬁyqls rpigem;atalmng mdn@y bne betetvatosi ingepgudenthal |y 25
substi tu%gd th og tvvo groups selected fromfluoro, chloro, nethyl,
met hoxy*® H;?%’I“b% 'R16 is independently Hor nethyl, or RL5 and R16

toget hey, pab {dy, § Beg %énﬁﬁég@dqhét&o%hﬁﬂc }ﬂgﬁontﬁﬁﬁlge‘a{ttlé’é%h&% ﬁe@érﬂ&t@fnper i di no,

nor phol ino, piperazin- 1 -yl or 4-nethylpiperazin- 1 -yl
15 independently selected from O, S or N, which ring is substituted with phenyl

R*is benzyloxy or a 5 to 7—membered heteroaromatic ring containing 1 to 3 heteroatoms
independently selected from O, S and N, either of which being optionally substituted with one
or more groups selected from halogen, C;-Cs alkyl or C;-Cg alkoxy; and
R’, R R R!? and R" are H, C;-Cs alkyl, or C,-Cs alkylcarbonyl.
20 |
0. A thiazole derivative of formula (I), or a pharmaceutically acceptable salt thereof,

according to claim 1 wherein formula (1) is replaced with formula (Ia) :-

(Ia)

wherein R' is hydrogen or halo;
25 R%is—R*-R’;
RS is -N(R*)-SO,—;
R’ is R™ or C;-Cg alkyl or C,-Cg alkoxyalkyl;
or R’ is C;-Cy alkyl substituted with one or more groups selected from haiogen, or hydroxy,



WD 2006/ 051270 PCT/ GB2005/ 004268 -168 R 7 is phenyl, 2-thienyl or
3-pyridyl, Xis a bond or 0, and R18 is phenyl, 2-pyridyl or

4- pyri m dvoyboe/sszn bei ng optionally substituted with oRET@EB204500gIBUPS

sel ected fromchloro, cyano, nmethyl, nethoxy or nethylthio; and R3 is
-(CGO-NH2 or -(CO-(NHP R23, pis 0 or 1 and R23 is nethyl or ethyl; 5
or a pharnmaceutically acceptabl e sdi6p-t hereof. 11. A thiazole derivative of

forrrula(7) t 1e|nfonnula(l) is replaced with
formul & ( 1@%3@5)‘19%’89}3%@%&%”% Rﬁ-@&‘ Rr (I'b) 10 wherein Rl is
fluoro, OIQtﬂ@CQdeﬁﬁ&yllWﬁbsﬁfutéH?&fﬁﬂNRUﬂ i s phenyl, 3-tolyl, 4-tolyl,

3- net hoxy néet hoxyphenyl , 2, 4-di net hoxyphenyl ~

4- di nast dﬁty L . »2, 5-di net hoxyphenyl 2- met hoxy- 4- met hyI phenyl,

'"eéih Yoy DS DALY pr o-Figbefictarirbi e cigink ! io TheBlo8RER -4V

3,
2
1,
2, 5%&@&1%@—5%@@&%@0:5/5 or &, %@Jraimrﬁ@mﬂeﬁﬁbn{rbhclhéierbﬂﬂoﬁ?a@ib r&é 5-yl,
3 | or o- di et hyl - 1H pyrazol - 4-yl
3- pyri dyanfaining 1 tR3 hﬁ‘@t@é@nyindemndantﬂmwﬂwmﬂeﬁnm&ms qu‘&,cu@mbabyl seaﬂ i or
th reof 12.. At i.vative. of for or di clai.m 1

wher o ro-FsTiRsTed DrBRReRASH HEBHoN SRt & The Raple TPty Peed)
R3 R2 [ t hox
or 6t hogy o R o oy B s B e oy

acet y| ; frind QO0G10E 1070 PEDAER300S -02B8ogen, ~O-CH,—CH,-CN,
10 C;-C¢ alkylsulfonyl, or -—NR19R20;
R® is independently H, C3-Cg cycloalkyl or C;-Cs alkyl optionally substituted with
C3-Cg cycloalkyl;

or R is phenyl, a 5 or 6-membered heteroaromatic ring containing 1 to 4 heteroatoms

2
4
, 5-di et hyl i soxazol - 4-
p
e

independently selected from O, S and N, or benzyl, each being optionally substituted with one
15 or more groups selected from halo, C;-Cs alkyl, C;-Cs alkoxy or hydroxy;
R s independently H, or C;-Cg alkyl; or
R'® and R'® together with the nitrogen to which they are attached form a 6-membered saturated
ring optionally containing a further heteroatom selected from O or N, and optionally being
substituted with C;-Cg alkyl;
20 R'7 and R*® are independently pheriyl, or a5 or 6-membered hé’feroaromatic ring containing
1 or 2 heteroatoms independently selected from O, S or N, wherein one or both of R'” and R
may be optionally and independently substituted with one or more groups selected from
halogen, C;-C alkyl, or C;-C¢ alkoxy;
X is a bond, ~CH,-NH-C(=0)-, or O;
25 R and R¥ are independently H or C;-Cs alkyl,
or R'? and R* together with the nitrogen to which they are attached form a 6-membered
saturated ring optionally containing a further heteroatom selected from O or N, and optionally
being substituted with C;-Cs alkyl;
R3 is «C=0)-NH,, «(C=0)-R* or ~(C=0)-(NH),~CH-R*;
30 qisOorl;
R? is C1-Cg alkyl or C,-Cs alkoxy-alkyl,
or R? is phenyl, benzyl, or a 5 or 6-membered heteroaromatic ring containing at least one

heteroatom selected from the group consisting of O, S or N, each being optionally substituted



-169 R7 is R14 or nethyl, ethyl or propyl, or. R7 is 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloroethyl, 3-chloropropyl, 2-hydroxyethyl or
3- hydr oxywoapsdosizn R7 is nmethyl substituted with Rl4, BCOGH00I®4268t hyl |
et hyl or propyl substituted with NR1I5R16, or R7 is Rl7-X-R18; Rl4 is
phenyl, benzyl, phenoxy, cyclopropyl, thienyl, imdazolyl, pyridyl,
pyrazinyl, pyri m di nyI pyri dazi ryb7 - oxazol yl, thiazolyl, isoxazol yI

t hi | d | t
berng Spth Siraos ehul we@a&@”%% bHeoeh G Rty i MY, thiBitent 1 4
sel ect %dofrfé &%ﬂ%ﬁeﬁ%hﬁuﬁéd‘ﬂétero&cﬁw doRRRGAPH leastBAIRYroa RNt CHANO, .

nitro, l'uoro, chloro, trifluoronethoxy, acetyl, propionyl, acetam do,
pr opi onastgebap cﬁnmgtmlg@éﬂgcsmN met hyl sul fonyl , net hyl am no, et'hyl am no,

pi per aFRC] By S 0 éﬁépﬁw%%ﬁézfg%a%ig o Bl DR SRR |
| ndepengenley grB{’l géﬁ% sBRE BPY)| SOEN:MIYIIL 1s%¥§§ti@t&@@§v¥t’h phéyfl ohexyl, nethyl,

et hyl”, "propyl5 I sopT opy! utyl, |so utyl, pentyl, neopent yl ,
3- net h)RZt‘)ustbdnzyloy}z bop f o y-nmehteyéd hete:qoaﬂonmmyingwbhiytmngym B)beﬂato;ttam hyl or

Y b1 madesndant seieoniromi. SAh bs cdur S PO g gDty Suennal kg
{Tet hoxy, r%or?é‘ﬂ:{uﬁé)éele&&gfr%%a'l ehr@eﬁﬁ‘%gﬂ&ﬂ ¥,-€ Qﬂ(o thy! . or R15 and R16
oget her "W t he :

ni trogen \/\7mc are atta ied form
pyrrol irfiinHL -GG emhﬂ,ediﬂ@lﬂ-@@alkyﬂbar}bbﬂj'll no, 20 piperazin-I-yl,
4- et hyl pi perazin-1-yl or 4-acetylpiperazin-l1-yl; R7 is phenyl, 2-thienyl,
2- pyqu dyl or 3-pyridyl, Xis a bond or 0, and R18 is phenyl, 2-pyridyl,
3-pyridy| ora 4pydid H@rﬂ’aﬂ% 8f ]f%?ﬁiﬁl %)%.c[:ér'&ﬂgﬁ? BEIMmARhQBA fodm lal%ll‘(’ﬁtlé fe?Ia%gd with
one or two groups ecte om fl’uoro oro, cyano, hoxy or
nmet hyl t\mtmforﬁmch@@ +#s -(CO NH2, -(CO-(NH)p R23, or -(C-O) (NH) - CH2- R24,
pis O0or 1, 25 R23 is methyl, -ethyl, propyl, isopropyl, 1-nethylpropyl,
2- hydroxyet hyl or 1-hydroxyneittyd propyl, or R23 is phenyl, benzyl,
2-furanyl or 3-pyridyl, eablh—feing optionally substituted with one or two
groups sel ected from fl uor/d fet hyl or nmethoxy, and R24 is
2-furanyl, 2-thienyl &N ach being optionally substituted with
one or two groups sel 4cted hloro, methyl or nethoxy; 30 or a
pharmaceutically accepRable salt th 13. A thiazole derivative of
formula (1) according to claim1 :- cgin_Rifgg Ais I%);raz. in-2-yl -or
pyridazi n-4-yl; WD 2006/ 051270 PCT/ # 004268 (

wherein R' is H, fluoro, chloro, methyl, ethyl or methoxy;

15 R is R™ or methyl, ethyl or propyl, or R’ is methyl substituted with RM, or R’ is propyl
substituted with NR'*RS, or R” is -R'"-X-R'%; |
R is phenyl, benzyl, 2-thienyl, 3-thienyl, 4-imidazolyl, 3-pyridyl, 5-oxazolyl, 5-thiazolyl,
4-isoxazolyl, 4-isothiazolyl, 4-pyrazolyl, benzo-2,1,3-oxadiazol-4-yl or
2,1,3-benzothiadiazol-4-yl, each being optionally substituted with one, two or three groups

20 independently selected from methyl, ethyl, methoxy, ethoxy, cyano, nitro, fluoro, chloro,
trifluoromethoxy, acetyl, acetamido, 2-cyanoethoxy, methylsulfonyl, methylamino,
dimethylamino, piperidino, morpholino, piperazin-1-yl or 4-methylpiperazin-1-yl;
R’ is independently H, cyclopentyl, methyl, ethyl, neopentyl, 3-methylbutyl,
cyclopentylmethyl or cyclohexylmethyl, or R is phenyl or benzyl, each being optionally

25 substituted with one or two groups selected from fluoro, chloro, methyl, methoxy or hydroxy,
and R'®is independently H or methyl, or R’ and R*®together with the nitrogen to which they

are attached form piperidino, morpholino, piperazin-1-yl or 4-methylpiperazin-1-yl;



-170 Rl is hydrogen, fluoro, chloro, brono, nmethyl, ethyl, nethoxy or
ethoxy; R2is -R6-R7; R6 is N(RO)-SO2- and RO is H, nethyl, ethyl or
acetyl; W0 w&/Rizwoor nmethyl, ethyl or propyl, 5 or R7 PET/GB2005/004268
2,2-difluoroethyl, 2,2,2-trifluoroethyl, 2-chloroethyl, 3-chloropropyl,
2- hydr oxyet hyl or 3- hydroxypropyl or R7 is nethyl substituted with R14,
or R7 is nethyl, ethyl or propyl s&é&tltuted with NR15R16, or R7 is

) | |,
B R e S SO B RN B o RE
t hi azolaypyrirhid@wAzatly beink splidia? @hbslutut&vw&w lor tvRx gx@upg adladted ﬁéﬂilcﬁwr@Z olyl

or triazolyl, each being optionally substituted wwth oné, two or three
gr oups CYMQ;I@W@M@R@WWES@M@@M’@HWM methyl, ethyl, propyl, isopropyl,

e PSRl e HEURn SRR LEALLRRBED Y scety!

et hysl dapRarn@ddeiticllyReceptibldaithagdmo, met hyl am no, pyrrolidin-1-yl,
plperldino nor phol i no, piperazin-1-yl, 4-nethylpiperazin-1-yl or

4- acetylplpera2|n | -yl; R15 is |ndependently H, cyclopropyl, cycl obut yl,

Loputy: peh e e SralhF e B trim daP RS R RbemyR O 1 replacea

cycl obyi faeiM (db)cycl opentyl nmet hyl or cyclohexylnethyl or R15 is phenyl
or benzyl, each 20 being optionally substituted with one or two groups
sel ected fron1f|uoro chl oro, qiyl, nmethoxy or hydroxy, and R16 is

i ndependently H or nethyl,N R15 and R16 together with the nitrogen to
whi ch they are attached fgfym Nn-l-yl, pi peri di no, norpholino,

pi perazin-1-yl, 4-nmet N or 4-acetylpiperazin-l-yl; RL7 is
phenyl, 2-thienyl, 2-pyridyl® or 3\pyrs lg X i's a bond or 0, and RI8 is
phenyl, 2-pyridyl, 23R3-pyridyl -pyrlnidinyl each R18 ring being
optionally substituted with one or t oups selected fromfluoro,

chl oro, cyano, nethyl, nethoxy or

st o; Rand R3 {1B) - (C=0) - NH2,
(C—O) (NHp R23, or - P(hyH) CHZ R24, pis 0 or 1, R23is rrethyl,
et hyl0 W?R i§ QB?IP@WPTO methyl ymptheRy | 2- hydroxyet hyl or

-hydro r - idyl,

each b)ei?ﬂﬁggabg&{y? R’E{B}l 49@61 %Béﬂ? )@}éﬁé}é}l ﬁ% gp %@%ﬂg&%&y@ﬁ%t ed from
fluoro,3 @hhﬁétﬂoxyméﬁw,l 2 Mdnﬁ&h&@p}ﬁen;&f@meﬂﬂﬁtyusnﬁthfylplﬁﬂyﬂ 2-niktlidxiyeny!| or

4- |soxazole£éJ each being optionally substituted with one

sel ect Sdugthglpbenylo?-thiewty Tuenyhdtmpth ybilHnletlww-Yérl %rdﬁh%];ﬁ&@@@%‘ﬁtf’a}/f;
accept qbi-ﬁuﬁéh};lll}lﬁ%&%f-yl 2,4-dimethyl-1,3-thiazol-5-yl, 2-acetamido-4-methyl-1,3-thiazol-

15 5-yl, 3,5-dimethylisoxazol-4-yl, 5-chloro-1,3- dlmethyl-lH-pyrazol 4-y1 or 3-pyridyl; and
R? is acetyl;

ora pharmaceutically acceptable salt thereof.

12. A thiazole derivative of formula (I) according to claim 1 wherein formula (I) is replaced

20 with formula (Ta) :-

(Ia)
wherein R! is H, fluoro, chloro, bromo, methyl, ethyl, methoxy or ethoxy;
R?is -R®R’;

R® is ~SO,~N(R'")- and R'® is H, methyl, ethyl or acetyl;



WD 2006/ 051270 PCT/ GB2005/ 004268 -171 14. A thiazole derivative of formula
(I') according to claim1 wherein formula (1) is replaced wth formula (la)
: CH3 HNWwBN208/RI270R3 R2. (la) 5 wherein R is H, fl uorgol/GHhavmg268r ono,
met hyl, ethyl, nmethoxy or ethoxy; R2 is NRAR5; R4 is -CH2-R8; R5 is H,

met hyl or ethyl; R8 is cyclopropyl, phenyl, thienyl, pyrrolyl, imdazolyl,
pyridyl, pyrazinyl, pyrimdinyl, ®a68yridazinyl, oxazolyl, thiazolyl,

i soxazol y|, sk,sothiazolyl, razol yl, oxadi azolyl, thiadiazolyl or
triazol I{Slgaehnﬁ@yﬁé’t%’ﬁp¥g%3%y substituted with one, two or three groups

| ndepengegt isb,%.aﬁi&%&ﬁyﬂ i,@,@.tﬁggefogmyg Iil-c,‘[?{llcg/l'logtﬁlyl?g%ﬁ@%@é{d&%ﬁl&@%&yetﬂgppyl :

i sopropyl, nethoxy, ethoxy, roxy, ne

pr opi onard-Hpdroxswirtyply car bonyl , et hoxycar bonyl, phenyl, 3-pyridyl,
2- hydr oxyet hoxy, 3-hydroxypropexy, 2-methyl am noet hoxy, 15
3- met hy®d s gt swystitsted WifBhyl ami noet hoxy, 3- di met hyl ani nopr opoxy, ‘

2- det hy ¥ X ro.3=dj -am p and R3 is -(C=0 - NH2,
-(C=0 -‘%%183%%?’ %}rl 0@2%)’@%%&@339%%@0?. s 0or 1, R23 is methyl,
et hyl , @rRpylR'F-se@'fpyl, 1-nethyl propyl, 2-hydroxyethyl or

1- hydr oxynmet hyl propyl, or R23 i s phenyl, benzyl, 2-furanyl or 3-pyridyl,
each beR%ds BRIy b PERTY), DRSNQHh SYSleRToRY, %ﬂﬁtﬂb{laew@/aéfalytmrlgﬂowgzmﬁu ected from

fl , : K - t hi envl, or
o 1 sow IR, R BB oo 8 BorBofn Sofia b bitzoR) eIV
sel ect etfliddizaoiyl bti@tagolyt; lehel Bingd@itionbllpsubsBidiadyith 6fic,awphatracgetpLal | y

acceptabl e salt thereof. 25 15. A thiazole derivative of fornmula (1)
accor i Bgeregdently; selectogdifroom meshyd cthsd reapyly isppropylnmethoxy, ethoxy, cyano, nitro,

g;: Ea?ég]félgc,[r&' @6&!‘@&%‘0?0%&8&%9, gggtﬁ?ﬁl%ﬁir&n% Qée%érde]o,_ Iglr_o%tngffﬁdo} 2-%3’51?&6%1209(%/,- 2-yl}
{ 5- [ 6- GhtibyBuBor(y2, Acti/ AR HINRMIb, At O IaNERd, N tRYIBIGMJ) pIrylidind-yIet hyl - 1, 3
“thiaz Og)ii)eriz&igé,}mc?r%ﬁél?n@, g%era\é\g- 12-(3/‘(1), %{ggtjﬁgflz)?peﬁgrll-%zl %19 E{a%gt?flb?;?eraz-ir:ll-—z -2y1;
R is independently H, cyclopropyl, cyclobutyl, cyclopentﬂ, cyclohexyl, methyl, ethyl, propyl,
15 1sopropyl, butyl, isobutyl, pentyl, neopentyl, 3-methylbutyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl or cyclohexylmethyl, or R* is phenyl or benzyl, each
being optionally substituted with one or two groups selected from fluoro, chloro, methyl,
methoxy or hydrdxy, and R'®is independently H or methyl, or R"> and R together with the
nitrogen to which they are attached form pyrrolidin-1-yl, piperidino, morpholino,
20 piperazin-1-yl, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;
R'7 is phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, X is a bond or‘O, and R'® is phenyl, 2-pyridyl,
3-pyridyl or 4-pyrimidinyl, each RS ring being optionally substituted with one or two groups
selected from fluoro, chloro, cyano, methyl, methoxy or methylthio; and
R? is «(C=0)-NH,, «(C=0)—(NH),~R*, or ~(C=0)—(NH)-CH,R*, pis O or 1,
25 R*?is methyl, ethyl, propyl, isopropyl, 1-methylpropyl, 2-hydroxyethyl or
1-hydroxymethylpropyl, or R* is phenyl, benzyl, 2-furanyl or 3-pyridyl, each being optionally |
substituted with one or two groups selected from fluoro, chloro, methyl or methoxy, and
R* is 2-furanyl, 2-thienyl or 4-isoxazolyl each being optionally substituted with one or two

groups selected from fluoro, chloro, methyl or methoxy;

30 or a pharmaceutically acceptable salt thereof.

13. A thiazole derivative of formula (I) according to claim 1 :-

wherein Ring A is pyrazin-2-yl or pyridazin-4-yl;



N { 5- ] 6-Chloro- 5 -(3, 4-di net hoxyphenyl sul fonyl am no) pyridin-3 -yl]

-4-nmethyl-1, 3 -thiazol- 2-yl} acetam de, N

{5-[ 6- Chiwoae&/52276- di met hoxyphenyl sul f onyl anl i no) pyr i dipaT&B2bjs/084268t hyl - 1,

3-thiazol- 2-yl} acetam de, 5

N—{5-[6-Ch|oro-5-(2-nethoxy-5-nethy{ﬁhenylsulfonylanino)pyriduz-3-y|]-4-net

hyl - 1, 3-thiazol -2-yl} acetanide, N70- I . i3yl 4-reth
5-[ 6- Gak QrQ#158:.LR- = 4- y yridin-3-yl]-4-nethy

15 bR ARk TeR RS RIS EUh AARMLAP AR

{ 6- Chl oROi5-HYRZnet hyl - 1H-i mi dazol - 4-yl ) sul f onyl ai ni no] pyri di n-3-yl }-4-neth

yl- 10 1,3-thi gzal -2-yl ] acetam de, N-

{5- [ 6- R BrolB-xBOz- andRt Hyili mpthath sthyhonacsiylsf onyl ani no) pyri di n-3-yl ] - 4- et h

yl - . 1, 3 t | n } . 1 I\I- - B .
{5-[6-Cnl %rlg-zgi?%?@’éf}ﬁét%%g?dazol -5-yl sul fonyl am no) pyridin-3-yl]-4-meth
yl - 15 3ett i &z?-dtfuokdetind 22,207 6ifluoddethyl, 2-chloroethyl, 3-chloropropyl, 2-hydroxyeth

1 1
N-{5-[ 6- Ch] oro-5-(5-chl oro-1, 2-di net hyl - 1H pyrazol - 4-yl su fonyl am noypyri di
n- 3- yl ] or 3thyEeRYIopyL3- t hi azol - 2-yl } acetani de, N

{5-[6- -5y 2, 4- di Ki -plig 3-t-hi azol - 5-yl sul f onyl am no) pyri di n-3-yl ] -4-
met hyl -(%1111?131?{‘???@8@?3%% Qgt%:lel% ami de, N | o |
{ 5- [ 5- (& R" Dinteglinydthyl o3 pidpydadstifrted wigh NRiSR '&mi no) - 6- f | uor opyri di n-3-yl ] -4-
met hyl - 20, 1, 371 hi agé)l -2-yl'} acetamide, N { 5 -[5-(2,4-Dinethyl-1,3
-t hi azobtB-is-RuHXoRyl;ani no) - 6- met hoxypyridin-3-yl]-4-nmethyl- 1, 3
-thi 142 = tam.de, N . . .
{5-[ 26 ?’Ii isc éllt‘eé‘&nl g’ggﬁir%’fﬂ%y: £YORRPY, BHengL i elsh pyaivh ROPEBYIe i o opyr i di n
- 3-y| ] - phmnindy, lpytid@rikyl] @&eblyD thihkél§ieisaRhAy1 8RekhaRolyl, pyrazolyl, oxadiazolyl,
N-{5-[6-Chl oro-5-(3,5-di net hyli soxazol - 4-yl'sul fonyl anm no) pyri din-3-yl']-4-me
t hyl - 1thZdiszply} ef tripzelyl, eaghcheams efsionalisybistitubeicwiih pugltivg oatiuepgrabpe sal t s
. .16, (A 1 hi l.e. derivative.of faormula (.l ccording to claim1
;[/\Eie(rzﬁor %dépeepgecrftfé/ Ie%%%% methyl, ethyl, propy-/ s 1-soprop§l, gne OXYy, e%ox%r, cyano, I-ntro,
i\k {5-] %%B,mﬁwé; feiRuBRInksth S, BIAY hrbPiohy K héktainidb) prdpiBabiido; 2.cFaddeRgd! - 2- V!
acet am de, . i , L , e .
{ 5- [ 65 anehylsuborylrosthyleming thylanfiapmtimpibylaindia-dethypmdnayeyhiglidia- 13y hi azol - 2
-yl] acetam.de, . . . ) . . . .
{5-6- @%P%fﬁgdg%%ﬁp'\ﬁég}ﬁoogwswffh}-éfbﬁ‘y!rigf&}w]ﬁ’%%l}-ﬁwﬂ Puftrosyipinerapinalohy| - 1, Eo, th
| azol - RYY4 ndesinatsier, Q3RFR DETIGRAMDERAIRE. nicthiB oMyl fprapyl,
6- Chl oro-5 - ( phe%ﬁlﬁs&ﬁ%@n%{l%yri dlyn- -yl] -ﬁmat hgll’ -1, glg -tyllnpa‘c;}poy
| - 2- y| iseprepdnbudyl, isobutyl, pentyl, neopentyl, 3-methylbutyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl or cyclohexylmethyl, or R' is phenyl or benzyl, each
20 being optionally substituted with one or two groups selected from fluoro, chloro, methyl,
methoxy or hydroxy, and R'®is independently H or methyl, or R'® and R'¢ together with the
nitrogen to which they are attached form pyrrolidin-1-yl, piperidino, morpholino, ﬂ
piperazin-1-yl, 4-methylpiperazin-1-yl or 4-acetylpiperazin-1-yl;
R'7is phenyl, 2-thienyl, 2-pyridyl or 3-pyridyl, X is a bond or O, and R'® is phenyl, 2-pyridyl,
25 3-pyridyl or 4-pyrimidinyl, each R'® ring being optionally substituted with one or two groups
selected from fluoro, chloro, cyano, methyl, methoxy or methylthio; and
R? is —(C=0)-NH,, (C=0)~(NH),~R*, or ~(C=0)~(NH)-CH,-R*, pis 0 or 1,
R* is methyl, ethyl, propyl, isopropyl, 1-methylpropyl, 2-hydroxyethyl or
1-hydroxymethylpropyl, or R is phenyl, benzyl, 2-furanyl or 3-pyridyl, each being optionally
30 substituted with one or two groups selected from fluoro, chloro, methyl or methoxy, and
R* is 2-furanyl, 2-thienyl or 4-isoxazolyl each being optionally substituted with one or two
groups selected from fluoro, chloro, methyl or methoxy;

or a pharmaceutically acceptable salt thereof.



N- ( 5-

{6-Chl oro-5-[ N-(4-fl uorophenyl)sul fanmoyl ] pyri di n-3-yl }-4-nmethyl -1, 3-thiazol

- 2-yl) acwoamasiand N (5- {6-Chloro-5-[ N (4-tolyl)sul f acoydH2pyvaodien- 3- yl }

-4-methyl -1, 3-thiazol- 5 2-yl)acetam de; and pharnaceutically acceptable

salts thereof. 17. A thiazole derivative of fornmula (1) according to claim

1 which is selected from:- N [5175-B

enzyl am no- 6-chl oropyri dui -3-yl)-4-methyl -1, 3-thiazol-2-yl] acetam de, 10

N-

% 5[ 6- Chl or o hidedicldetioubloas et 1 hpsprdiey B Slaih ] wheeth Ryttmula @) fhétack- 2- 1
acet am_de,

5-[ 6- dwfbrf@rrsuleéfah:-di met hyl - 1, 3-t hi azol - 5-yl net hyl ani no) pyri di n- 3-yl | - 4- net

hyl - 1, 3-thiazol -2-yl }acet am dgygnd N-.

{5-[6-Chl oro-5-(3, 5-di met hyl i 30x&zol-4-yl et hyl am no) pyri di n-3-yl ] - 4- et hyl

-1, 3 -thiazol-2-yl }ace’?}yam e; 15 and pharnmaceutically acceptable salts:

t hereof. 18. A proces|§l f th r tion of a conmpound of formula (1) as

defi ned herei nbefore ﬁ’ll chsco i (A) the reaction of a compound of

formula (I11) Me L SN\H 20 R3 (1) Awreqegin R3 is as defined in claimi

and L represents a suffabl e | eavi ng\group, with an organoboron conpound of

formula (111) LI RL L2 AR2 (I11) erein each of L'(aa)nd L2, which may be

the sane or different, is a suitabl eR%’igand and Ri ng }3\ 25 R and R2 are

as defined.ip,claiml, 2Q06/ 051270 PCT/ GB2005/ 004268 -174 (B) for the
pr oddc RS lt%is@%r%ﬁaﬁgﬂgowms e Y@W}e‘fwrfgi ®Yis R6-R7, and R6
is -SO&Ngﬁ:l;ﬁ}RS,; the reaction of a conpound of forrmula (IV) M JRL | | HA

R* is ~CH,-R";
R’ is H, methyl or ethyl;
R® is cyclopropyl, phenyl, thienyl, pyrrolyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl,

10 pyridazinyl, oxazolyl, fhiazolyl, isoxazblyl, isothiazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl or
triazolyl, each being optidhally substituted with one, two or three groups independently
selected from fluoro, chloro, cyano, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy,
hydroxy, methylsulfonyl, acetamido, propionamido, methoxycarbonyl, ethoxycarbonyl, phenyl,
3-pyridyl, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methylaminoethoxy,

15 3-methylaminopropoxy, 2-dimeth$daminoethoxy, 3-dimethylaminopropoxy,
2-diethylaminoethoxy or 3-diethylaminopropoxy; and
R? js ~(C=0)-NH,, ~(C=0)-(NH),~R, or «(C=0)}~(NH)-CH,-R*, pis O or I,

R* is methyl, ethyl, propyl, iéopropyl, 1-methylpropyl, 2-hydroxyethyl or
l-hydroxyméthylpropyl, or R? is phenyl, benzyl, 2-furanyl or 3-pyridyl, each being optionally

20 substituted with one or two groups selected from fluoro, chloro, methyl or methoxy, and
R* is 2-furanyl, 2-thienyl or 4-isoxazolyl each being optionally substituted with one or two
groups selécted from fluoro, chloro, methyl or methoxy;

or a pharmaceutically acceptable salt thereof.

25 15. A thiazole derivative of formula (I) according to claim 1 which is selected from :-
N-{5-[6-Chloro-5-(phenylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl }acetamide,
N-{5-[6-Chloro-5-(2 4-dimethoxyphenylsulfonylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-

2-yl}acetamide,



R3s i polL (1V) wherein Ring AL Rl and R3 are as defined in claim1 and
L is aleaving group, with a 5 conpound of formula R7NH R10, wherein R7
and R10 awee&/def7oned in claiml; (C for the producti @eoTaB2ITI®E26S
conpounds of formula (1) wherein R2 is R6-R7, and R6 is N(R)SQ2-, the
reaction of a conpound of formula (V) M@ R HN~-S A R3 NHRO (V) mhereln
Ring A RL, R3 and RO are as defimed+in claim1, with a reactive derivative

gf aﬁds _:{59'%'.8?1850-5 gg hqill%ethog%rgénﬁsﬁﬁ?%n }M}%lﬁinn:), ?@f _ﬁleﬁﬁfl_(ﬂ%f tlhﬁ%gl-l n claim

action t hose Compounds of
fornul ay{laketahi@deci N R2 is R6-R7, and R7 is Cl-C6 al kyl substitued by

NR15R16,” the reaction of a co ound of f I V A
R6- R7aN({\5I )6-Chloea- éT(a,SFdlmgﬂleyprirzEenylﬁsl @Wéﬁl%&%ygd(@s?’) Ef‘{ve ’éélym N~Zf~ﬂ 1 aﬁg

R7a is Cl-C6 su stltuted by a 15 leaving group, with an am ne of formul a
HNRL5RA®. AGREMS R15 and R16 are as defined in claim 1; (E) for the

pr Od?CNL ﬁmge‘:lﬂo&mqzqﬁétmxgnsiﬁmq{ymmwhmr{ylammbﬁmﬂm-R&UHb—nﬁﬂryﬂ%? and R6
is N(RL1 =0)-, the reaction of a compound of forrmula (VII) WO
2006/ 05,thh01z9ka°ﬁyt}m¢:t@|m®04268 -175 M N R S HW(/

N-{5-[6-Chloro-5-(2-methoxy-4-methylphenylsulfonylamino)pyridin-3 -yl}-4-methyl-
1,3-thiazol-2-yl} acetamide,
N-=(5-{6-Chloro-5-[(1-methyl- 1H-imidazol-4-yl)sulfonylamino]pyridin-3-yl}-4-methyl-
10 1,3-thiazol-2-yl]acetamide,
N-{5-[6-Chloro-5-(1 ,2-dimethylimidézol-4-ylsulfonylamino)pyridin—3-yl] -4-methyl-
1,3-thiazol-2-yl}acetamide,
N-{5-[6-Chloro-5-(1,2-dimethylimidazol-5 -ylsulfonylamino)pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide, | |
15 N-{5-[6-Chloro-5-(5-chloro-1,2-dimethyl- 1 H-pyrazol-4-ylsulfonylamino)pyridin-3-yl1]-
4-methyl-1,3-thiazol-2-yl}acetamide,
N-{5-[6-Chloro-5-(2,4-dimethyl-1,3-thiazol- 5-y1sulfonylam1no)pyr1d1n- -yl]-4-methyl-
1,3-thiazol-2-yl}acetamide,
N-{5-[5-(2,4-Dimethyl-1, 3-thiazol-5-ylsulfonylamino)-6-fluoropyridin-3-yl]-4-methyl-
20 1,3-thiazol-2 -yllacetamlde
N-{5-[5-(2,4-Dimethyl-1,3-thiazol-5-ylsulfonylamino)- 6—methoxypyr1d1n— -yl]- 4-methy1—
1,3-thiazol-2-yl}acetamide,
N-{5-[5-(2-Acetamido-4-methyl-1 ,3-thiazol-5-ylsulfonylamino)-6-chloropyridin-3-yl]-
4-methyl-1,3-thiazol-2~yl} acetamide and
25 N- {5-[6—Chloro-5-(3,5—dimethylisoxazo1—4-ylsu1fonylammo)pyridin-3-yl]-4—methyl—
1,3-thiazol-2-yl}acetamide;

and pharmaceutically acceptable salts thereof.

16. A thiazole derivative of formula (I) according to claim 1 which is selected from :-

30 N-{5-[6-Chloro-5-(N-methylsulfamoyl)pyridin-3-yl}-4-methyl-1 ,3-thiazol-2-yl]acetamide,
N-{5-[6-Chloro-5-(N-cyclopropylsulfamoyl)pyridin-3-yl]-4-methyl-1 ,3-thiazol-2-yl]acetamide,
N-{5-[6-Chloro-5-(N-cyclopropylmethylsulfamoyl)pyridin-3-yl]-4-methyl-1,3 -thiazol-

2-yl]acetamide,



A Rs NHR11 wherein Rng A, Rl, R3 and Rl11 are as defined in claiml1, wth
a reactive derivative of a carboxylic acid of fornmula R7TCO2H, wherein R7
i s as defwoedodosizzbai m 1; (F) the reaction of a conpoun@#CeiGH20030kmS( VI I 1)
L RR MM A s OR2 () wherein Rng A, Rl, and R2 are as defined in claiml
and L is a |leaving group, with a thiourea conpound of formula (IX) H H2N
N~ R3 S (IX) wherein R3is as detT3red in claim1; 10 (G for the

S O R

2- am narhi ?@@hﬁ‘)r@-g-[?\D@Pﬂlh(ﬁoﬁﬁ&yi}@ﬂfamoyﬁpyricﬁn%-ﬁ}EQm@: 1-\M3etheizol-Ri ng A, R1,
and R2 are as defined in clainl, and with an amne of fornmula HNR23, 15
wher ei B-yRR8etamidesandefined in claim1; (H) for the production of those

A e e TN
5 2-yDacetamide; :

and pharmaceutically acceptable salts thereof.

17. A thiazolé derivative of fémlula (D) according to claim 1 which is selected from :-
N-[5-(5-Benzylamino-6-chloropyridin-3-yl)-4-methyl-1,3-thiazol-2-yl]acetamide,

10 N-{5-[6-Chloro-5-(4-fluorobenzylamino)pyridin-3-yl]-4-methyl-1,3-thiazol-2-yl}acetamide,
N-{5-[6-Chloro-5-(2,4-dimethyl-1,3-thiazol-5-ylmethylamino)pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide and
N-{5-[6-Chloro-5-(3,5-dimethylisoxazol-4-ylmethylamino)pyridin-3-yl]-4-methyl-
1,3-thiazol-2-yl}acetamide;

15 and pharmaceutically acceptable salts thereof.
18. A process for the preparation of a compound of formula (I) as defined hereinbefore

which comprises :-

(A)  the reaction of a compound of formula (ID)
Me
N
[ N
L S ’\{H
R3

wherein R? is as defined in claim 1 and L represents a suitable leaving group, with an

20 (1)

organoboron compound of formula (IIT)
K

| R
_B

L2
R2 (1)
wherein each of L! and L2, which may be the same or different, is a suitable ligand and Ring A,

25 R!and R? are as defined in claim 1;



H2NS A R2 (X)' wherein Ring A, Rl, and R2 are as defined in claiml1l, wth a
reactive derivative of a carboxylic acid of fornula R2Z3C02H, wherein R23

i s as defwoedodasizbai m1; (1) for the production of tho®seTwBIpEMESOf
formula (1) wherein R2 is NRAR5 and 5 R4 is -CH2 R8, the reaction of a
compound of formula (XI) M / \ RL HNS' AR3NHRS (XI) wherein Ring A
RL, R3 and R5 are as defi ned in cI-éi74n-1 with an aI dehyde of fornmula RBCHO,

wher ei S J)-for. the m ose
corrpougﬁg28 fg]f@‘? ({?F rtp iisg % la@ lgllgééﬁ € abd

N( R12) R&( 1;’2 hﬁré&ﬁgﬁbpac&&p@mﬁqmma@ﬂvforwla (XI1), M \ R
HNS A R3NHRiZ( | i wherein Ring A, RlL, R3 and R12 are as defined in
claiml1l, with an |socyanate of Méermul a R7ZTNCO, wherein R7 is as defined in
claim1; (K) the reaction of—a(conpound of formula (XIIl) M HS-NH 15 R3
(XI11) wherein R3 is as dgfingd in claRh1, with a heteroaryl conpound of
formula (XIV) V\02006/91@7JL P BZB05/ 004268 -177 RL L A R (XIV)

R3
O L (IvV)
wherein Ring A, R" and R? are as defined in claim 1 and' L is a leaving group, with a
5 compound of formula R7-NH-R', wherein R’ and R'® are as defined in claim 1;
(C)  for the production of those compounds of formula (I) wherein R?is R®-R, and
RS is -N(R%)SO,—, the reaction of a compound of formula (V)
' Me
) R
H;\IAS

R®

wherein Ring A, R, R3 and R’ are as defined in claim 1, with a reactive derivative of é sulfonic
10 acid of formula R’SO,L, wherein R is as defined in claim 1 and L is a leaving group;
(D) for the production of those compounds of formula (I) wherein R?is R®-R’, and
R’ is C;-Cg alkyl substitued by NR>R', the reaction of a compou£1d of formula (VI)
Me
H;\I S
R® | RE-R72 (V1)
wherein Ring A,ﬁ R!, R?and RS are as defined in claim 1 and R is C;-Cy substituted bya
15 leaving group, with an amine of formula HNR" RS, wherein R" and R'® are as defined in
claim 1;
(E)  for the production of those compounds of formula (I) wherein R?is R-R’, and

R® is -N(R'")-C(=0)-, the reaction of a compound of formula (VII)



wherein L is a suitable leaving group and Ring A, RlL and R2 are as defined
inclaiml; (L) for the production of those conpounds of formula (1)

wher ei n RB0I2806/5270) - NH2 or - (C=0) - (NH)-R23, the react iPam/GH20@&/004268

2-am not hiazole of fornmula (X) M / \ R H2NS A R2 (X) s wherein Ring A
R1, and R2 are as defined in claiml1l, with an isocyanate of formula

PG NCO, wherein PG is a protectinglfoup, or with an isocyanate of fornula
R23NCO, wherein R23 is as defiped in claiml1; (M for the production of

t hose conpounds of forrmula (I) ifer ei n R is R6-R7, and 10 R6 is -SC2-,

t he reaction of a conpound , M %\ R HNS A R3L (XV)
wherein Ring A, RL and R3 3! g™inclaiml and L is a suitable

| eavi ng group, with a | f Ug f forrmula R7- SO2H, ‘wherein R7 is as
defined in claim1; or N) for th pducti on of those conpounds of fornmula
(1) wherein R2 i s R6-RR® and HR)+ SO2- (mreaction of a
conpound of formul a (X\/) M\ R HN~S A R3 L (X\/) erein Rhng A, Rl and

RS are g 4 i g amlégée’ag Fgeﬁhg%ﬁl bt ROkh b PRKIRTAEHAHPe o th @

i
sul f onam d 1} gor’rrma R/-S erein R7 and RO are as defined in
claim Jcarmynaaﬁﬂaﬁmﬁmm«mwﬂ&/rﬁﬁﬁ 68as defin8d in claim 1;

(F)  the reaction of a compound of formula (VIII)
L

1
Me R

© Re (VI

wherein Ring A, R!, and R? are as defined in claim 1 and L is a leaving group, with a thiourea
compound of formula (IX) ‘
- H
H.N N

2\H/\R3

S (IX)
wherein R? is as defined in claim 1;
10 (G)  for the production of those compounds of formula (I) wherein R® ié —(C=0)~(NH)-R?,
the coupling of phosgene, or a chemical equivalent thereof, with a 2-aminothiazole of

formula (X)
Me

A
H,N S :
R? x)
wherein Ring A, R, and R? are as defined in claim i, and with an amine of formula HNR?,
15 wherein R* is as defined in claim 1; .
(H)  for the production of those compounds of formula (I) wherein R®is —(CZO)—R23 , the

acylation of a 2-aminothiazole of formula (X)



and, after any one of process steps (A) to (N, optionally carrying out the
followng additional steps : (i) the conversion of the conpound so

obt ai ned wo 2a0dfa3127her conpound of the invention of forraraGRE2b)s008asd 5 (i)
form ng a pharmaceutically acceptabl'e salt of a conpound of fornula (1).
19. A pharmaceutical conposition conprising a thiazole derivative of
formula (1), or a pharnaceuticalF}ggcceptable salt thereof, according to
claim1l1l in association with a ph@rnaceutically accept abl e adj uvant,
diluent or carrier. 10 20. The ug&cof a conmpound of forrmula (I), or a
pharmaceutically acceptabl e t hereof, ,,according to claim1 in the
manuf acture of a nedi canent i 3 %viding a P13K enzyne inhibitory
effect and/or a mrOR ki kb | Bi Yy effect. 15 21. A nethod of treating
a di sease or condition nediated by RIBK enzyme and/or a niTOR ki nase

whi ch conprises adm nistering to a pati &nRzi n need such treatnent an
effective anount of a conpound of formula (I) or p%arnaceutically

accept abhgeifi Rihg ANRF 80H R? R &LIHINRE it Slafh &) WitH a ré’a@tive derivative of a carboxylic

acid of formula R¥*CO,H, wherein R is as defined in claim 1; -

D for the production of those compounds of formula (I) wherein R?is NR*R® and

5 R*is —CH,-RS, the reaction of a compound of formula XD

Me
R R
‘ HN/J;S
/
R? NHRS (X1)

wherein Ring A, R’, R? and R® are as defined in claim 1, with an aldehyde of formula RCHO,
wherein R® is as defined in claim 1;
®)) for the production of those compounds of formula (I) wherein R?is R%-R’, and

10 R®is -N(R'*)-C(=0)-NH-, the reaction of a compound of formula (XII),

A
H/N%S
R NHR?12 (1)
wherein Ring A, RI, R? and R'? are as defined in claim 1, with an isocyanate of
formula R'NCO, V\Irherein R’ is as defined in claim 1;

(K) the reaction of a compound of formula (XTII)

Me
N

/
15 R3 (XTII)

wherein R® is as defined in claim 1, with a heteroaryl compound of formula (XIV)
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R

R? : (XIV)
wherein L is a suitable leaving group and Ring A, R' and R? are as defined in claim 1;
(L)  for the production of those cbmpounds of formula (I) wherein R? is (C=0)-NH, or
—~(C=0)—(NH)-R?, the reaction of a 2-aminothiazole Aof formula (X)
. Me
) R
H.N S
5 | R? X)

wherein Ring A, R, and R? are as defined in claim 1, with an isocyanate of formula
PG-NCO, wherein PG is a protecting group, or with an isocyanate of formula R¥NCO,
wherein R is as defined in claim 1;
(M) for the production of those compounds of formula (I) wherein R?is R®R’, and

10 R®is —SO,—, the reaction of a compound of formula (XV),

Me
N

1
HN/QS \ N
e |
) (xV)
wherein Ring A, R and R? are as defined in claim 1 and L is a suitable leaving group, with a
sulfinic acid of formula R’~SO,H, wherein R is as defined in claim 1; or |
(N)  for the production of those compounds of formula (I) wherein R?is R%-R’, and

15 R®is -N(R®)-SO,—, the reaction of a compound of formula (XV)

Me
7 \ R!
i
/
R3 L

wherein Ring A, R! and R? are as defined in claim 1 and L is a suitable leaving group, with a

sulfonamide of formula R7-—802NH(R9), wherein R’ and R® are as defined in claim 1;

(XV)
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20
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and, after any one of process steps (A) to (N), optionally carrying out the following
additional steps :-
) the conversion of the compound so obtained to a further compound of the invention of
formula (I); and

(ii)  forming a pharmaceutically acceptable salt of a compound of formula (I).

19. A pharmaceutical composition comprising a thiazole derivative of formula (I), or a
pharmaceutically acceptable salt thereof, according to claim 1 in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

20.  The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof,
according to claim 1 in the manufacture of a medicament for use in providing a PI3K enzyme

inhibitory effect and/or a mTOR kinase inhibitory effect.

21. - A method of treating a disease or condition mediated by a PI3K enzyme and/or a
mTOR kinase which comprises administering to a patient in need of such treatment an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof,

according to claim 1.



