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WD 2004/ 065395 PCT/ SE2004/ 000053 Thi enopyri dazi nones

and their use in nodul ati on of autoi mune di sease The
wones@as3snventi on rel ates to thienopyridazi NORET/SE2004/000053

processes for their preparation, pharmaceutica

conpositions containing themand their use in therapy.

The invention 5 also relates to their use in the

Thlegxg;r)ﬁ&lﬁlgg oggsaue%x 1@%;{% zrelrarg%ﬁ&%’%co% ig\é%g'%/mnﬁ%ge disease
aut o-i mmune di sease T-cells are inappropriately
activated against particular tissues and proliferate,

TBe praskit RYentiditrel 40éd 18 MBI pINd AL HOHIs A r@ées&%st for their preparatlon

rheumat art hr. nhl bition rolifer

RSBk PR ok AR e PyEleh e B b The Benton
alst oilatentoehelr swedn ¢he Mbéulpi@seidutidinmamicidistase; el ates to ‘
conmpounds whi ch are beneficial in the nodul ati on of
aut oi mmune di sease. I n accordance with the present
Trogdnplay an impestant rale pr e iinsuing respapsuhevefer ingutedimmune disease
'ﬁ‘Jc)sIls ar@uggpr@rﬁfél Nactlvlélte@ aan eﬂ?lrtﬁnﬂr tfues hAd gi'oli(férbte eg causing

rein ach i ndependently repre
%@WﬁtIOWS%ﬂtt%w Theusoateid arthgfig. rlb;blt@au qfyhe grplifepgyion of
T?ceﬁﬁstﬂeﬁﬁﬁdiadhn tl%&ﬁbdlﬂﬁtldﬂbﬂhhtdﬁ&mdﬁ@ dm@ﬁseomﬁé Msent invention

substi tuted ns; Q.is AR5 wher.e
R PRl i P o Re i o Ohs Py ARioipptine disease.
hydrogen, fluorine or hydroxy; 25 Ar is a 5- to

O0; JTB0E y
APSRERE S O T et B BB LR T RS CID (Wl B pF it 1)
nitrogen, oxygen and sul phur, the ring system belng
optionally substituted hy one: noLe tituents

i ndependent |y sel ected - kyll' (optionally
‘substituted by 1, pg\gr y groups), Cl-4al koxy,

hal ogen, hal oal kyl, N ha & tri hal oal kyl ,
(wherein alkyl groups tain froml to 4 30
carbon atons) Cl-4al kyll, Cl;4al kylthio,

Cl- 4al koxycar bonyl ,Oc2- 4alkanoyI/VU£© thioxo, nitro
cyan, -N(R6)R7 and (CHE{) pN( R8) RO, hydr oxy,

Cl1- 4al kyl sul phonyl, C1- 4a|ky|s%iph|nyl car banoyl ,

wherein:

R! and R? each independently represent C; galkyl, Cs_galkenyl, Cs_scycloalkylC; salkyl or
Cs.scycloalkyl, each of which may be optionally substituted by 1 to 3 halogen atoms;

Q is CR*R> where R* is hydrogen, fluorine or C.¢ alkyl and R is hydrogen, fluorine or
hydroxy;

“Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system
being optionally substituted by one or more substituents independently selected from
Cj4alkyl (optionally substituted by 1, 2 or 3 hydroxy groups), C;4alkoxy, halogen,
haloalkyl, dihaloalkyl, or trihaloalkyl, (wherein alkyl groups suitably contain from 1 to 4
carbon atoms) C;.alkoxyC;ualkyl, Cj4alkylthio, C;.salkoxycarbonyl, C;4alkanoyl, oxo,
thioxo, nitro, cyano, -N(R6)R7 and

, —(CHz)pN(Rg)Rg, hydroxy, Cj4alkylsulphonyl, C;4alkylsulphinyl, carbamoyl,
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Cl - 4al kyl car banoyl , di - (Cl-4al kyl ) car banoyl, carboxy,

WOEORNEERBYRI; Are is a 5 or 6 nmenbered aromati cCP€T/RER004/000053

containing up to 4 hetero atons independently

sel ected fromnitrogen, sul phur or oxygen, and which
may be optionally substituted 2y 5 one or nobre groups
i ndependently sel ected from Cl- 4al kyI (optionally

h F‘%lié%fﬁ%ﬁ‘glO éldﬁ(cf%4a%§lﬂ%roa yl aror frl% }%‘ﬁ?: KXy,

(wherein al kyl groups swtably contain froml to 4

a? oS at Oﬁﬁ)nb@ed%lﬁﬁi@/rﬂ hatdivihg up ¢4 ‘ﬂlé’dekd/ atbiks ‘i’ndependently

C%;lﬁéfg‘ll ﬁ&(’é)l%r?g% éllﬂplel{ljiﬁ ;fbgi(gqgg ;{égwhﬁi)( aaixa(y)a,el o%)él?)nal?y SibStituted by
Ghe 4ainoyd guhwmﬂwendéﬁl}yéhalektﬁﬂ ﬁmkrpﬁ?hwlkyl (qard@anp yibstifited by 1,2

SPa MR BITRL alBl: hioaeh, elt SRR or i IRy

(whereeatkylagrownd soigably edndain fiom 140 & sarbyh atomsTICdalkieyyCisalkyl,

[ WhingR SR
iﬁ‘ re%ff B e SRR @f@ R end
CHp)RNR DR hydrryy opr4absylsulghoayh Canalkyigulnhinyh fsﬁbamey, .

§a1kNda1%mU§\1 KiL(C GERYDcarbdiBoyd] n@br’t?@cye BORN{ KWIQSD endent |y
represent a hydrogen atom Cl-4al kanoyl C1- 4al kyl

20 group, or together with the nitrogen atomto whi ch
tphiey take attached forma 5- to 7 nenbered saturated
heterocyclic ring optionally containing a further O,

S,. NH qr Nal kyl group; and pharnmaceuti cal |

R eopRiisheh ndenendenity repleseat o ydiogerm aom, @@Mi@mﬂd ph@talkyl

Lgtﬁfqﬁ ?’R»%Hﬂﬁgr \Fvgﬁ tﬂegnlf?&é;é%ratcgﬂ %"%Ihlclh are attached form 2 5-to 7-

OX%/I soxa 11urth (Lsobuty
Impemberad ra@d erocyclic ring optlonally contammg a er O, S, NH or Nalkyl
@iy | - 3- phenyl 1H pyrazol - 4-yl met hyl ] t hi eno[ 2, 3-d] pyr

i mdine-2,4(1H, 3H) -di one, 6-[3,5-Di net hyl -1

-phenyl 1H pyrazol - 4-yl met hyl ] -5-[ (4S) - 4- hydr oxyi soxaz

(R i anhid IR 2ach 1ndependent1y represent a hydrogen atom, CMalkanoyl or Cj_4alkyl

Y531 BESEh i AR ZRRRLA AR e el 506 7

merabered aaturpgcdélg@roqzcm weg mg/thnally contammg a further O, S, NH or Nalkyl

ﬁ0%45) 4- hydr oxyi soxazol i din-2 30
rbonyl ] -3-methyl -1 -propyl thieno[ 2, 3-d] pyri m di ne-2
ng 3H)-di one or a pharnmaceutically acceptable salt

phpnmaceutiqely aedeptable seipand sRlvates thmreef, arqwleddhatdse gpmpound

G I

S B 1L PuRGL R B AR s o1
hh&hy@-@ﬁ@ﬁ@bﬁ&lp}%zdl& }Elmbﬂiyl]thlﬁﬁi@mBad]pynrﬁﬂmeG@ﬂ 1H,38)-dione,
o6r [3, g/ cl:)llr%gth?r{)¥-lphe1¥}\§l)—l%lczg}§r/elzoo 54%?lglepq/ o 4%%)i{h%%go%g%oxazohdm-z-

ylcarbonyl]-1-isobutyl-3-methylthieno[2,3-d)pyrimidine-2,4(1 H,3 H)-dione or

- 6-[3,5-Dimethyi-1-phenyl-1 H-pyrazol-4-ylmethyl]-5-[ (4S)-4-hydroxyisoxazolidin-2-
ylcarbonyl]-3-methyl-1-propylthieno[2,3-d]pyrimidine-2,4(1H,3 H)-dione or a

pharmaceutically acceptable salt or solvate thereof.

Suitably R'is Cy alkyl or Cs.6 cycloalkyl, and in particular C;.¢ alkyl. More preferably
R! is ethyl, propyl, butyl or cyclopropyl. Most preferably R! is ethyl, isobutyl, isopropyl
or cyclopropyl.
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3 More preferably R1L is Cl4 al kyl such as isobutyl or
i sopropyl. Preferably R2 is Cl_6al kyl such as ethyl or

woreaohpbszofore preferably nethyl . 5 Suitably QCESERBRB0053

where R5 is hydrogen, Cl1_6 al kyl and R6 is hydrogen.
Preferably 'Q is CRARS5 where R4 and R5 are both

hydr ogen. Exanpl es of 5-10 nmesdber ed mono- or. bi -cyclic
aromatic ring systems for Ar include thienyl,

I paderaBly R0 G . alRYF ot epﬁsb&yﬁ&is@% zolyl,

pyridyl, pyrazinyl, pyrimdyl, “10 pyridazinyl,

triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl,
Bs@efmhlzé yis Crsaiod ghelyast gyl of miethydl more preferahbongthybnd

qui nolyl . Exanples of 5- to 7-nmenbered saturated
heterocyclig rings formed by R6 and R7 and R8 and R9 .
Snitabir @ inERGROMhere, Rk pydrioghm €. ikl kyd R pispwrdiagenme Preferably Q
i ine yrrolsdine.and the 15 like. Preferably Ar
Psségqg‘%}}er%ﬁ r Sbgﬁglﬂ&f?g:enri ng system wherein up

to 2 ring atons may be heteroatons i ndependently

sel ected fromnitrogen, oxygen and sul phur, the ring
Examples bB5-10 nogmibenethnbyo-suwbstydistazombtyc tmesystemmioe Ar include

BH/95LALHROR BA-DRERSHARRYinp SESELRH, HER) Gl bhieniay,

pyndazinyl. Sinziog) gxazolyb teiazalyl rwazoby apysazodyl, oxadiazolyl,
HlidahAeyi Steila 10N Yetraza Q1 Mar pinigf erably Ar is 5-menber ed
aromatic ring containing two nitrogen atons and
substituted as above. A particular exanple of Ar is an

Epbmpleabf §- to Thsitmbereé datpiataid@t@odyictig rings fﬁfrﬁae% lby R°4And RS and R®

9 [ . pyr.azol. i ng.. Most..orefera Ar..i.s
s BARE SRR B BB DRl B HGAZRL e e
bkpdoelatably Aeisiad or 6-Fombered tasorsatic rug $ystesuwherbimupeto 2 ring

, |- ' . i

S n MR o ool o,
theaingriysiserhsing opfosallweubsttuteddr ane ocmase pubptituents independently
betkQbd fréml dgyhikyl, C)4alkoxy, halogen, haloC)4alkyl, dihaloC)4alkyl, tri

haloCj4alkyl, oxo, thioxo, cyano, or C;salkylsulphonyl.

More preferably Ar is 5S-membered aromatic ring containing two nitrogen atoms and
substituted as above.

A particular example of Ar is an optionally substituted pyrazole ring. Preferably Ar is
a substituted pyrazole ring.

Most preferably Ar is a pyrazole ring di-substituted by C;4alkyl, especially methyl.

.. For instance, Ar is suitably a group of sub-formula (i)

R10
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di hal oCl1-4al kyl, or trihaloCl-4 alkyl, and Ar2 is as
defi ned above. In RI0 and R1' are selected fromH or

w@1003a6393 , such as nethyl. In particul ar, botPCRIE20086000053

and R11 is Cl-3al kyl such as nethyl. Ar2 is suitably a
5 or 6-nenbered aromatic ring systemwherein up to 3
ring atoms may be heteroatong i ndependently sel ected
from nliotrog?ln, ~oxygen and sul phur, the ring system
erecR oped Bnadre indepbisientyisedettdy fromdd aF, B E haloC; 4alkyl

UGB R R 5 ehonabariy - oo
t hi oxo, cyano, Cl4al kyl sul phonyl. Preferably Ar2 is

othar thap phenyl. In particular Are includes at |east
ENR riad & oeresetecttd figxalipl €5 saikylhalchals kydthydr dupstiaier, both R

@1, al kyl .arqups i.ch include hal onet hyl groups
%ﬁdcg g%af'?ayukﬁlg‘éﬁh%mﬁggups. Exanpl es of di hal oal kyl
groups are di hal oCl-4al kyl groups including

t(iir%ﬂ uor onmet hyl and di choronet hyl . Exanpl es of
ibafuitablic !5 @rempmbared ardmdtidad 1S §
: e 3 83 Sl mey

i fl .onet hyl .. 2Q | d
?egh%{* SRR RdPperdantly isge?tp‘ih %o@éﬁfréé%f ﬁ@ﬁgﬁmﬁné sBighwr, heding
systephbringoptinnatiy sshstiatted byt ek caﬁlta@lg@usstitﬁémh | inBERhGEAR! sklected
S a suhst i t,uted ogen,
068 el S aaRo g, bR Rl Fatiiat affahiorerovene
Eriplislswdpliongl: 2 i s pyridine or pyrinidine. The rings
25 carry at |east one substituent, but are preferably
[ . Pref bly Are i i di nyl
i R R R AR TR AR —
i ncl ude: 30
- 5- ] hyl -1 - (2- imdinyl)-1H pyrazol - 4-yl t
Fo s TR i B S RS O v
sugk e flioropthy{ gronps. Hiraedplis dftdiﬂagc_mbk)? AxSlips ahpaihAIBTHiang groups
. . | - - = ne - .
15;%%@*5‘3?%*%05%@Yw@;hﬁg_@%x{ob%ﬁh&ﬁ BERRDHT o8 beloats! aonpie
L3 ?/IDELE}IISJGWSiSWWI triflsenonstpl] - 3- net hyl - |
-(1-met hyl et hyl )t hi eno[ 2, 3-d] pyri m di ne 35

JA4(1H 3H) - di ane, ang pharnmaceutically acceptable
éa?l I%(’ %"lélFﬁg)F‘é‘g?‘.%n\m 2’9% 120B5Bb e pEISHETIY GOUTESE 2Bitrogen and
Olifher atptredudrsubglitaednottise. Most preftbRy (Arf id MhlIR ring substituted

= L[ 6-[ 355D et hyl - 1-( 2-
%ﬁ?a%@gkﬁ@?%%ﬂypf}?‘g%ol -4-yl]methyl]-1, 2, 3, 4- t et r ahydr o-
3-nmethyl- | -(1-nmethylethyl)-2,4- dioxothieno

ThénateethRirvd s dingand rhRARDGRCh] A%k 39248A8L! S8 dine. The rings
carry at least one substituent, but are preferably unsubstituted.

Preferably Ar® is pyridinyl or pyrimidinyl.

; Preferréd compounds of formula (I) include:

6-[3,5-dimethyl-1 -(2-pyrimidinyl)-1H-pyrazol-4-ylJmethy1]-5-[[ (4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-3 -methyl—1-(l—methylethyl)thieno[2,3 -d}pyrimidine-
2,4(1H,3H)-dione, and

6-[[3,5-dimethyl-1-(2-pyridinyl)- 1 H-pyrazol-4-ylJmethyl]-5-[[(4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-3-methyl-1-(1 -methylethyl)thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione,

and pharmaceutically acceptable salts thereof,
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and pharmaceutically acceptable salts thereof. 5
Al kyl groups, whether alone or as part of another

w@e@ap6s3ean be straight chained or branched. RET/EEX04/000053

ot herwi se stated, they may contain from1 to 6, and
preferably from1l to 4 carbon atons. 10 It will be
under stood that a conpound of Sthe formula (1) or a
salt thereof may exhibit the phenonmenon of

DR BrEE I BoRHduhBSS T olifuld g’)\i\ﬁdw& @} tz*mf‘ [fggjsré%?tgyl-l-@_

e tion'represent
ﬁlﬁa&piyﬁae}ﬁ DY g 8 Asbicmis st omettihat(| uhghylethyl)-2.4-
dm@tnimo[a 3- ﬂ]p?ﬁﬁﬁd\msﬁ‘s‘d @modyﬂm REREAkAfRI M 15 Certain
é%a{ﬁ pable of existing in
J;@xgﬁngcgﬁﬁ?qlléra% H@] falts th4reel- he understood that the
|nvent| on enconpasses al | geometrilc a?d opti cal t
0 mul a n xt.ur.es
Aﬂ@“&%?p. e AEATREUO A & aneieE L G Emateg chained or
Snlesp etherweise siated nthey riag wontain fBahtistof6p and ymeferably from 1
@Wa@%@rg&hgal conpositions wll be pharnmaceutically

acceptable salts, but other salts may be useful in
t he production of the conpounds of fornmula | and their

Iivdll beosdorstoad that aesapéaidl oF ﬂﬂo%ula?b%r'ﬁasﬁﬁ lt'ﬁér&ﬁ{r%x%/ exhibit the

C C e aot%ll oif ’[alﬁélta%{l?r;l &hd g%t ﬂgaecg%\;w?lgé Wi tgmgg)égatlon represent
ftirdY mlﬁt @f the pessitde uidmedrivr formlef Tt ixatd betindbrsiba that the invention

' gsngné, orm such salts. Such acid
%‘ggﬁ) éasgﬂes |D%g{ude for exanple salts with
[ norganl c or organic acids affording phar maceutical ly
Tes A AT 5 S D et 1
&ﬁ@?o‘@ﬁ‘%ﬁoé %elinye mqnémpmsrsﬁys &qomt@dand qpticel isgmers of
thel b@hptrunds of fopmainhy am&m@&m@s ﬂféfeo%ﬂdl‘udlﬁg fdcls'ﬁ%ﬁ@@c?ﬁésﬁ also

Sui tabl e salts include
t‘éh{a %preﬁvgr‘%‘ﬁf‘g?ﬁ‘des phosphat es, sul phat es,
hydrogen 30 sul phat es,. al kyl sul phonat es,

ﬂiﬂ! SisP i ﬁceu@iﬁﬁtc%}n%?gtl?rg{%ﬁﬁbq }2@{131%1%%1 ﬁg’ acceptable salts,

eates umar a
hua pihensals mayrbeaaiul inohe prasiutiorhef tho npropowtsls of forimini di their

ﬂhaﬂﬁ&eﬁtﬂﬁaﬁ é@lb&%db?fe &t d Pﬁarg%@fﬁrﬁigrﬁgg %{%dgﬁ%t) eysagféiﬁﬂg %p)eﬁtlon
IWW ’ (?f eé

dglcgildﬁ ﬁﬁkdr?éélé@fluselaﬁ 9hthe eempeus

ISrattbeferaldeSneadd which ﬁﬂf@lﬁﬁk{l@i}t@r ba?{cga fbren Qﬁﬁ%ﬁltds gSﬂscg Qlﬁlg r%ddltlon
al “sa suc

S0 SRR S L AR e S

p@grrgacgwqallm areeptapbaanasnisisoch sawith hydrogmm@ﬂldeﬂ(@pédlalm

Hy@focﬁ%ﬁ%k n%r@roﬁﬁnlnhc Whille %ﬁwp%cﬂfcmcdﬂc% is p\émcnlarﬂy preferred)

trlmetE%l ne plperl i ne
of Wi spiphpgiel PHRRRSPRYIG 26id. 196 WithrifoowAGBB 36T ic or maleic acid.

SAGAISEARAA08ORREochlorides, hydrobromides, phosphates, sulphates, hydrogen

. sulphates, alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates,

fumarates, succinates, lactates and tartrates. In addition where the compounds of
formula I are sufficiently acidic, pharmaceutically acceptable salts may be formed with
an inorganic or organic base which affords a pharmaceutically acceptable cation. Such
salts with inorganic or organic bases include for example an alkali metal salt, such as a
sodium or potassium salt, an alkaline earth metal salt such as a calcium or magnesium
salt, an ammonium salt or for example a salt with methylamine, dimethylamine,
trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine.



6 Preferred salts include an acid addition salt such
as a hydrochl ori de, hydrobrom de, phosphate, acetate,

wo mvanet3es nal eate, tartrate, citrate, oxal at ePCT/SE2004/000053
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nmet hanesul fonate orp- toluenesul fonate, or an al kali

nmetal salt such as a sodiumor potassiumsalt. 5 1In a

further aspect the invention ®rovides a process for

the preparation of a conmpound of fornula (1) which

conprises (a) reacti on of a conpound of formula (I1):

]i;lOOP NI ~ONSY X ROO (Il) 15
feppef éﬂtSRPCIH%IW% peditien spdf sugle @s p hydroelttatide, hydirobromide,

pHosplpig hegite FudRFity, 3hA1¥R8 tirﬂ@feeéiﬁateal?&laté Ao %sﬁ'fc%a&e ot p-
IIy substltute?:ln

from opt
%fuegesHég?aé% rapaﬂﬁgb)l%(etal( I )@yso W %rapqg%smm salt.
d| haI oaI kyl, trihal oal kyl, C| 4al koxyQ - 4al kyl ,

N a _co
or nu 1'!%9%4%0&%@2&%5% %‘ie)ss (ﬂg@}eeprgpaéatg%})cglé compound of
iﬂﬁéHW cff@smp.nsasu) or are protected derivatives
thereof and GL is NH & is NH2, SHor OH or 25 30

V\P 2004/ 065395 PCT/ SE2004/ 000053 7 .
reaction of a compound of formula (II):

@

in which R' and R? are as defined in formula (I) or are protected derivatives thereof, and
X and Y are selected from C;4alkyl (optionally substituted by 1,2 or 3 hydroxy groups),
Ci4alkoxy, haloalkyl, dihaloalkyl, trihaloalkyl, Ci4alkoxyC.salkyl,
Cjalkoxycarbonyl,~(CH,)pN(RYR®,

with a compound of formula (IIT):

Ar-G1-G2 (III)

* " where Ar* is as defined in formula (D) or are protected derivatives thereof and G1 is NH,
G2 is NHa, SH or OH, or
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(b) reacting a conmpound of formula (IV): 0 R2 CO2H N
NSQ2 Ol AA-Ar RL 5 (IV) in which Rl, R2, Ar and

woe@d4meB9ns defined in formula (1) or are protBCI/EER004/000053

derivatives thereof, with a conpound of fornula (V)
OP HVY O 10 (V) in which Pis a protecting group,
or 15 (c) for conpounds of fofmula (1) where Ar has an
NH group, reacting a conmpound of fornmula (M): O OH

%Re%la 20 (VI) in which Rl and R2
@r)ld agé e??%g)ﬁdrl}}f?%@#& 1) and Ar is as defined in’

formula (I) provided Ar has an NH group, or are
ed deré&gtéi ves thereof, with a conpound of

Iv)
in which R!, R?, Ar and Ar? are as defined in formula (I) or are protected derivatives

thereof, with a compound of formula (V)

0—P

V)
in which P is a protecting group, or

(c) for compounds of formula (I) where Ar has an NH group, reacting a compound
of formula (VI):

o O OH
RA N\/j/
\N I \ 0
N 2
S [
o . ‘?1 Ar
. R

(VD
in which R! and R* and as defined in formula (I) and Ar is as defined in formula (I)
provided Ar has an NH group, or are protected derivatives thereof, with a compound of

formula (VII):

Ar*-L  (VII)
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Are-L (VI1) WD 2004/ 065395 PCT/ SE2004/ 000053 8 in
which Ar2 is as defined in fornmula (1) or is a

w@eobeect3esl derivative thereof and L is a | eavPCSE2004/000053

group, 5 and optionally thereafter process (a), (b) or
(c) in any order renmovi ng any protecting groups
form ng a pharnaceutically ac§eptab|e salt. Reaction
of conpounds (I1) and (I1l) is suitably carried out in
an inert solvent eg ethanol, 10 at a tenperature of
fromOC o 100C, preferably 10C to 50C, optionally in
inehich AEsig 88 éefaﬁedan cf@mrmlyﬂ%)/ er iguamotectpd dérivativa theecgignd L is 2
lebiihb gripaceti c acid. Reaction of conpounds (1V) and

's carried out by conversion of the carboxylic
acid function to an activated formby reaction with a

Mxnitmﬁgl}atgemhftaq)rm (e@,l'(@ &15(c;1myfﬁ_,r&wbenzot riazol e,
inan inert solvent oronet hane, in the
%‘8‘#%%51

pr 8s T VEe 4y prolgetin bly triethylanine or

et hylﬂmnsrxgpar}d}ayrhmuneall}aacc@tatﬂapait ature of fromoOC to
100C, preferably 10C to 50C, in the presence of
compound (V). Reaction of conpounds (VI) and (VIl) is

Reactipegf eanepaaingds ) angd (HBks iswigeblncaaried owtrin ag mevtesmivenQ@ ethanol,
ﬁ%%?éraﬁﬁ@of Rorh MRCRE E66CS Brefiratily R85C 10 5°C, fg?the

rbo ate under mi ¢rowave. irradiatfo

E@EGHS? ; 3 fafp W? guaniity of a9 kb emiriuorearetss adithal d

condi ti onsusi ng a Cu(l) salt with a diamne Ilgand in

%ﬁ%@m){ 8% g0 %gf}f) ﬁ\ﬂ: ad mgtgﬂﬁeg 5 gé}l}llﬁa%dc?rgqtgtgﬁ carboxylic acid
ﬁmeﬁcevrtakanwcmvat@i fomindyyeeacti®B vGtingpcouptiag egerft eg MG antl | )

FAR R RS SRRAS i Lo R ot
%W@fsgﬂgbgnpﬁ}y}agggg onethpidismpromylamine, at a temperature of from 0°C to
100°C, preferably 10°C to 50°C, in the presence of compound (V).

Reaction of compounds (VI) and (VII) is carried out either by heating in an inert solvent
such as NMP in the presence of a base, for example a metal carbonate, under microwave
irradiation; or by use of catalytic (or stoicheiometric) Buchwald conditionsusing a Cu(I)
salt with a diamine ligand in a solvent such as dioxan at a temperature of about 100°C.
The group L is any suitable leaving group, preferably L is halogen.

Compounds of formula (II) can be prepared by reacting a compound of formula (VIII):

(VIII)
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in which R, R2 and P are as defined above and L is a
| eaving group with a nucleophilic fragnent of a the

W(grz(mu/msgps such as a zinc salt of a beta-di ket oOPET/SE20048000053

preferably a hal ogen such as bronmo. 5 Conpounds of
formula (VII1) can be prepared from conpounds of
formula (I1X): OPO ON FENOI ~ ONS R (IX
10 in which Rl, R2 and P are as defined above by, for
XAHTel gl /B, FO. ¢l nam de.
i%ner t gol%éﬂ@ﬁ%&%ﬁ %@1?0 r‘%'!]:agrgrlﬁ H%é%a%%g P tb&d}u(‘f](?"phlhc
%%gnaent pEahezzeup Ar ichag e ginesdt pba BOE; dllmtcm‘ee rLais Ipyefarably a
1l8geh@udtDis brdmo Conpounds . of formula (1X) can be
prepared by protection of the correspondi ng al cohols
of formula (X): OH OON R-O NONS R 20 (X
Compdnindb oRformta (¥id) &n&fe%r%ﬁrﬂﬁﬁbﬁ%@m?@%@ B Yornfu¥ (IX):
exanpl e, reacting with trial kyl sil halide in an
inert solvent such _g; chl or onet hane at a tenperature
of fromOC to 60C, a‘ﬁ ferably 10C to 30C, in the

r
presence @ a b/éﬂsuch as imdazole. 25 WO
(

2004/ 3539 SE2004/ 000053 10
RA O
N i \

IX)

in which R', R? and P are as defined above by, for example, bromination using N-
bromosuccinamide in an inert solvent such as chloroform under a light source at a
temperature of from 15°C to 80°C, preferably at 50°C to 70°C.

Compounds of formula (IX) can be prepared by protection of the corresponding alcohols
of formula (X):

(OH
ey
0 N
R? O
o
0~ N S
1y
R
(X)

in which R, R? and P are as defined above by, for example, reacting with a trialkylsilyl
halide in an inert solvent such as dichloromethane at a temperature of from 0°C to 60°C,
preferably 10°C to 30°C, in the presence of a base such as imidazole.
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Compounds of fornula (X) can be prepared from aci ds of
formula (XI): 0 Op RN ONS RL 5 (XI) in

wokioghe9y R2 and P are as defined above by f oP@i/SER0841000053

acid chloride by treating with a reagent such as
oxalyl chloride in an inert solvent such as
di chl oromet hane at a tenperatlire of from0C to 60C,
preferably 10C to 30C, followed by treatnent of the 10
r(gﬁhxlj, j ' ' ' iSO | i di ne
in a i%?%%ﬁ?hgﬁlgﬁkzgw% %ihllt’ %?%%g%%%%gﬁ%@%@‘r ature
of fromOC to 60C, preferably 10Cto 30Cin the

0 b@se such as triethyl am ne. Conpounds of
re prepared fromthe corresponding
standard 15 conditions. Conpounds of
can be prepared from conpounds of fornula
-,, NQ ONSA R20 (XIl) in
; and Ar are as defined above, provided
that Arl,contains an NH group, and R20 is an ester
formi n§ group by, for exanple, reacting with a
conmpound of forrmula 25 (XII1) Ar2-halogen (XI11) WO
2004/ 065395 PCT/ SE2004/ 000053 11 in which Are is as
d&Di ned above or by reaction with a conpound Are where
Ar is as :

in which R', R? and P are as defined above by forming an acid chloride by treating with
a reagent such as oxalyl chloride in an inert solvent such as dichloromethane at a
temperature of from 0°C to 60°C, preferably 10°C to 30°C, followed by treatment of the
resulting acid chloride with the hydroxyisooxazolidine in a solvent such as
dichloromethane at a temperature of from 0°C to 60°C, preferably 10°C to 30°C in the
presence of a base such as triethylamine.

Compounds of formula (XI) are prepared from the corresponding esters using standard
conditions.

Compounds of formula (IV) can be prepared from compounds of formula (X1D):

R N CO,R?
1T
//J\ Q
0] '}l S ll\r
R1
- (xI)

in which R', R? and Ar are as defined above, provided that Ar contains an NH group,

and R®is an ester forming group by, for example, reacting with a compound of formula
(XTID)

Ar*-halogen (XIII)



defi ned above provided that Ar contains a nitrogen

centre. Reaction of conpounds (XIl1) and (XIIl) can be
w@ariestodut in an inert solvent such as. 5 dPOR&ER084/000053

a tenperature of 10C to 120C in the presence of a

copper (1) salt and an al kyl ene diam ne. The group

R20 is an ester forming groupllsuch as al kyl,

especially nethyl. Reaction of conpounds (XII) and

vehi SR | v SUC
e g5 Qe Ab0W or Y Raci gl SRy B A WA i as
%’%@9& ﬁ‘&%ved’rf oyjderhibat Arieantains poiteegen centrecar bonat e

opti onal ly with mcrowave irradiation. A conpound of
Xl | e prepared froma conpound of :
éeac 8f§%‘%%l3‘)“ 8%{3%@ @gﬁéﬁ ) cag e capried ayit in #n fmert(syivent such as
5 didwanrat R’t¢m§&amrecbmﬂcatb ezm 1@l€tﬁé ﬂl%gen%Q@Y@ cOpek BRSAIt A an
agkﬁéheadl%{ %”@hgg%% Sﬁg" i sal i
| sopr opyla ka8 arr\/eéfﬁr ﬂg§§,° ?ﬁEc}hi’ b cespecially

oethylol | owed by the addition of a conpound of fornula
(XVI): Ar-CHO (XVlI) 25 Conpounds of formula (1V) are

repared from conpounds of formula (XVIl): 0 R2
l%ﬁﬁ’g@b dQmBqUngs ( %)Mné/w cany be Qryipdput)in Wenlzeftah6is a88imethy!
10 aPEAmSE2N @46@@&@@?& oflid°C o 20 eNinRhe 81%@3nc5%@a base s%lgﬁi aéo‘éc?tassmm

AHonde opgona% Wlaabgl\l/ceronglzet 1?r?1(rilat1on xygenation ust

A compound of formula (XII) can be prepared from a compound of formula (XV):

0
=2 CO,R*
™~

AL
of N° S
1
15 R
XV)

in which R', R? and R* are as defined above by reaction with a strong base such as
20 lithium diisopropylamide in a solvent such as THF at —78°C to 0°C followed by the
addition of a compound of formula (XVI):

Ar-CHO (XVI)

25 Compounds of formula (IV) are prepared from compounds of formula (XVII):

0
R2L CO,R™
j’\ |\ —OH
o f?l S ArAr
R1

(XVII)
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strong acid such as TFA in the presence of a hydride
source such as triethylsilane, optionally in a

waolwee3osuch as di chl oronet hane at a t enper at BE'ESEN004/000053

10C to 40C,.or by 5 activation of the hydroxyl group
by esterification with ana ctivated carboxylic acid.
such as trifluoroacetic anhyldride or nethane
sul phonyl chloride in an inert solvent such as ethyl
acetate followed by hydrogenol ysis, for exanple using
.pal | adi ym,on,,carbon at 1 to 5 bar at 10C to 80C. 10
1%6‘%‘3\?%? s BF aud é?(awaq Jefimed abovesp sitlesit biyrdeoxygenation using a
stronp atiddectods TTOK MHNR pre§MlcedT fiaos i i

- T R P oA R i igpjene

reacxti.n i.t h, coppoun XVIT):
BB R AP SR A hispnetbansi e aeraiyon el LSCiig 40°C, or by
actvedionod tise Inydad>0d gromiptty dsteaifieatahiovih bed ctivahe dafR&YHOkid such

aﬁaﬁiﬁtgcgp%‘égg ﬁ?lé%%%)dg %ﬁ%g XY !% glﬂ?%}é’rﬁ) E]Elgga? % qr; i%%rgr,msjcl)leen(t\g{lch as
eHYd pestats ifellaytedibyehydsogenolysincibr exangpls usigg pallatikalboh carbon at 1 to

kol 1°C 18lgeati ne earth hydroxide in a 20 solvent
cont ai ng water eg aqueous ethanol or aqueous nethanol)

at a tenperature of fromOC to 100C, or using aqueous

Gumpeiuads etfotimila éX'VIi)Q@é I%Ireﬁé}led/ £0k &ﬁnﬁbu‘iﬁm ﬁ{'lﬁ'lﬁf}é@f as
f 0C to 100 t | h d )
AeRR 3ye bY retting Wi cmpobndo VI ho presence of g

condensi ng agent eg PyBrOP in an inert solvent eg THE

A AL R80T e of a base such as triethylanm ne at a
terrperaturg}%gm)from OCto 30C. 25 Starting materials

as defined above are available commercially or can be

iPWBRA QG A A Gre Js%teﬁﬁlﬂ.% &B@%ﬁﬁ%&ﬁﬁ?@éﬁluainglgtg%gs J@éﬁqu g?ove for

The conpounds of the 1 nvention are us
thegeachon Ogﬁamﬁﬁ‘&ﬁsé&v&épd g8VD. . 'activity in human and

non- human ani mal s. They are indicated as

i cal.s f inth hyl act i
CBRBLIRESH AR o e mtdb o shmoR PO dprs G ey
hydralysisynf éhepestirifietian i(wsnghirssRslpict dr hlmfgﬁwaﬂﬁ ih9|allolxiﬁe din a
el | rejection 0 trans ante
ik e L R L
frappriCdard OP'AT. msysing agueaonsminesal asid infeasisert soloért abagn@etiture of

200Che 106%D! the & i Ligloyaln

ke heyshauan kot g, S0 OB eRSg R BE ls v

e RTeSEH 05 A CAM n,smglag@rt@g@yﬁrﬂ%’ AR AR inert sokvent essTHF amthe

prbsestce Wha B%Mu@lﬁﬁs?%eﬂ?ﬁa}hﬁé%@ﬁ%@?&%?e ofiBora 9t 58370%3.
e g.

particularly chronic or inveterate asthma (e. ate

ast hma and ai rways
Starting materials as defined above are available commercially or can be prepared using

routine chemistry known in the art.

The compounds of the invention are useful because they possess pharmacological

) activity in human and non-human animals. They are indicated as pharmaceuticals for

use in the (prophylactic) treatment of autoimmune, inflammatory, proliferative and
hyperproliferative diseases and immunolo gically mediated diseases including rejection
of transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).

Examples of these conditions are:
(1) (the respiratory tract) airways diseases including chronic obstructive pulmonary
disease (COPD); asthma, such as bronchial, allergic, intrinsic, extrinsic and dust
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hyper - responsi veness); bronchitis; acute, allergic,
atrophic rhinitis and chronic rhinitis including

WO hi0oai063335 caseosa, hypertrophic rhinitis, rhinP@T/SE2004/000053

purulenta, rhinitis sicca and rhinitis nedi canentosa;
menbranous rhinitis includi ng1 croupous, 5 fibrinous
and pseudonenbranous rhinit i sl3and scrof oul ous
rhinitis; seasonal Ain ifi's, including rhinitis

ner yssda (ﬂéﬁ%ufﬁl‘&edh}ozﬁ@gr 1‘1‘19&8‘5@ a@fhn?ep{ gdtlegé asthma and airways

sargm dosis, .fafrmer’'s _lung a

fi bREICHTFRA YRGS ichreRehithy; écqt%taélﬁlﬂlq, @irgphig ﬁlelm’hsmmé chronic
(2) r}ﬁlhﬁmmchfalﬁhg it S dasEdre e RiophRY thiMifid, 'ﬂ%m‘us purulenta rhinitis
ser one 1\{@ spondyl oag[t hr og hi es }1 (. ncL.1

ank$/f% BB famatos B PRLER R icdipgf Toupous,

Rei ﬁbmn(ms dné pesiddmeBblranets 1$11nmk aﬁb@mfoﬂoﬁgﬂﬁiﬂt@ seasonal thinitis

Synﬁ%ﬁWEggﬂHllﬁyﬁe%@&?h%qf r%éxfn%{o(rsglg% %{ror | g‘s?s Tarmer’s

ato
eczvag endrelaied diseasen Sibroé bmgralnd edlopathlsnmarstltlahpneumhmn
pl anus, Penphlgus bul I ous Penphi gus, 15
égi er nol ysi.s lg | osa, _urticaria, angiodernas,
<ban¢ and,jaints) freumataid artlitisasraonrpgatava snengHiopsthrepathies
uv efitidlsding\hgydesigy @bﬁ@}lmsaﬁﬁéﬂﬁé ABhrit oMU e ¥ | 'disb§se) Behcet’s

et R

mast ocytosi s, Crohn's disease, ulcerative colitis,

E Qﬁﬂflﬁ{éﬂrﬁgs aalté);ﬁéﬂ 'dglstné‘(\@xs C&n&%ﬁ&eﬁn}% )€1 f(? Ctixgrzerg%rgrp{o(ué)

I's> 5
( otc}?emttdﬁ%ssel@gﬂmac dgrgta@m diehengdanay, Pampliiguse bullous Pemphigus,
scl @éﬂn‘él f:stﬂwb@as GHRBAS hgioNGHHs! Gl culkiad 'Eg;?éﬁ%ﬁé Elifakeous
erythemat osus, syste u
ﬁﬁ%‘ LY lp%s‘ﬂpﬂ?ﬂl%ﬂéatﬁHWB‘Fréiﬂth@unﬁ?‘é@ﬁhem a
graV|s type | diabetes, 25 nephrotlc syndr one,

GDSRARBI G IRE e RREe) SR L O SRAQTEISHE,

prosy, 7ot
t hrioaghenyyasop Endlen’ pdipeasea,; ulc(eﬁe)tw@@bhmg f@&fd—rﬂiﬂp&@lﬁ&r@l&é which have

aC Utk cREm G RIt gl%ef é?.{( t, ) eyggr?‘} W&czema:

transpl antati on , edr I'ver, Turig, bone
marrow, skin and cornea; and chrom c graft versus 30

(Bt sieAfes andResterhic Fi8EHEE mu fé%ﬂeh-&@é létheggégleﬂﬁ?ss &Rbuired
i nvent i OH {)r oVi %es ac &g{&ggﬁ formul &

phal e deREsayys ademms anﬂts etrﬁbﬁ@atps‘a% systemic lupus,
herarythbmbtones, Haflimeth’ ﬂnyraimas i etsﬂﬁﬁﬁ@taws I5pdQiabetes,

th {
AR e SRR R R aTe tbeL bR, SRRSRbous
f orlaprgy, Gazanvsyndrorph mdvdwaﬂua:thrdnybmm@pmamupumal t

t hereof as hereinbefore defined in the manufacture of

(g) (allograft rejection) acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus
host disease; and

O cancer.

Accordingly, the present invention provides a compound of formula (1) or a
pharmaceutically acceptable salt thereof as hereinbefore defined for use in therapy.



10

15

20

25

30

35

medi canent for use in therapy. 5 In the context of the
present specification, the term"therapy" al so

w0 pkiessss " prophyl axi s" unl ess there are specPET/6E2004/000053

indications to the contrary. The terns "therapeutic"
and "therapeutically" shoul d be construed
accordingly. Prophylaxis is ekbected to be
particularly relevant to the treatnent of persons who

H?éh%the} Bspeeif ﬁféﬁﬁ@en@ioﬂ??d%@éﬁh%esb%%og%ouﬁd ﬂf"fofmultaﬁ Dora

ot herw se fOﬂSI dered I NCreas rs

amacutigallycachentahle salf therroé a3 hespinbeerestsfinedin the stanyfacture of a
ﬂe&ﬁhﬁanﬁ@n@em@&bugﬁlar di sease or condition
general ly include those having a famly history of the
di sease or condition, or those who have been
Indbetorftexadf the yeseat specifieation) glearernls cmqeﬁpy'ngsé ﬁmchﬁles 'prophylaxis"
[ e vel op Q 0
Bk it B e AARRALOR © 2 o) IR EBSaRT o8

con nven

dherépqué\éﬁlbﬁ@hoﬁﬂwbn@gnqéwégmMnglg g in the treatnent

of allograft rejection) which conprises adm nistering

‘ %%g} atient a therapeutlcally ef fective anmount of a

SIPPPPchin be Raryowwliarelsivartia deqirqagmentyof persons who have

zaﬂ‘fee@it @Meﬁoﬁﬁéﬂlsddlé@f Qﬁfarél&thbﬁl@ sheidered 1k bﬂ%@rea% risk of, the
{{ i nvent.i.on .stil et hod

{
st YR heting " Preors B! Seyefookiy aips s dsse o
¢cadgiongsnérally oichderD)se haviag pbmin hissoty be therdisehseddn coddition, or

@ Srﬁr Vﬁl?é;?@{e;bﬁé@{d@n?ﬁé&%ag&ieﬁmsg {}%er a% emntggtg |b|e9;>amculaﬂy
%‘IS?%’@M@\F@ dg rg thefdisgasaerponditionf fornula (1) or a

phar maceuti call y-acceptabl e salt thereof as 25
For the above-nentioned

erein defi ned.
hFF‘e‘Pé{ 1&F§é’§°‘tl%‘é adBethgd obhefiscHng impugostppTession (e.g. in the
et e, of uﬂsﬁgtaft véj édhohh@hwhr@ﬁ%desedmhﬁﬂéféﬁn ttck‘@ pARIR aof

n the tr ment
ETRAIBHET Ry S u A SR Pop) atfﬁm\a?‘?} o Bhrmapsigally
amﬁﬁaidssqipﬂle@sfwhemmbefdmdeﬁn&o dosage of the conpound
of formula (1) will be in the range from 0.1 ny/ kg,
eferaply fromO.3 ng/kg, nore preferably fromO0.5
ﬁwlnge%wa sgil |ﬁ|n1thenﬁrcénciﬂs afreethed of treating, lorgediging the risk afidn

difvedyd @is@ﬂse%@ g%ﬂﬁﬂa orF@@PDI)‘?n ﬁﬁﬁﬁﬁlffﬁﬁfe % éﬁ Vé@éfnsk o{ said

i seas dosa e comp
‘gif—‘)aswf chy %PB?PE‘éPﬁ TBIsfest %sﬁ% tfartbﬁﬁapemiﬂhgﬁk@we@mwnt
@& avgiplognd oBbrrktila (TosrEohaea acstiEOryateaptitl} s@hhereof as

3{11???8 lﬂtehﬁ ly- accept able salts thereof nmay be used
elr own but will generally be adm nistered in the

f orm of a pharmaceuti cal
For the above-mentioned therapeutic uses the dosage administered will, of course, vary

with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. However, in general, for effecting immunosuppression, the daily

. dosage of the compound of formula (1) will be mn the range from 0.1 mg/kg, preferably

from 0.3 mg/kg, more preferably from 0.5 mg/kg and still more preferably from 1mg/kg
up to and including 30 mg/kg. For the treatment of airways diseases, the daily dosage of
the compound of formula (1) will typically be in the range from 0.001 mg/kg to 30

mg/kg.

The compounds of formula (1) and pharmaceutically-acceptable salts thereof may be
used on their own but will generally be administered in the form of a pharmaceutical
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WD 2004/ 065395 PCT/ SE2004/ 000053 15 conposition in
which the fornmula (1) conpound/salt/solvate (active

WO pgreeident) is in association with a PCT/SE2004/000053

pharmaceuti cal | y-accept abl e adj uvant, diluent or
carrier. Depending on the node of adni ni strat | on, the
phar maceuti cal conposition w 15 preferably conprise
fromO0.05 to 99 %wv (per cent by weight), nore

ngl;%{}:fgﬁl 1%112&13&5 ?(2‘?11%? IWomE &hd/gaﬁt%‘gl\@teo('a&t%etiﬂ%%gie%)”is in
aSﬁ@%tmne\mth a@hmaﬁ@%t@éuwg@@tabiﬁ an st dHEPH@r Bersien Bepending
&Ipmalrncf&rmqamﬁmgfhnoi{h% hirﬁﬁcaitﬁzaﬁwmpdéﬁﬁmtwmrpraﬁeﬁamy comprise

row nmaceuj i cal onposn ti.o
L e b s RS hSwiE Fab i 0% ez rom
(M:& ep’f @bive andlevert inereutfepdlieseihah 60 c%\e, ofkdtivkeinigtedibnt, all

b AART 0 i Bl pEec R R EhERioR o on T ¢ her

provi des a process for the preparatl on of a

PRAL {m??égehﬁﬁ{ferﬁﬁm%i JJ\HH%FO{) ?ﬁa?&a&é%ﬁ‘ﬁ@ﬁtd OMbﬁ Bomprising 2

conprises m xing_a corpoun
GmaovaE of forang a) 8% 8 Bparaspeutically a@qﬁeiabbfsa éhereof as hereinbefore
damel b ekscritids Withetphanhhdbuficaly 2085ta616 ﬁ&ﬁh&/ﬁﬁ' diMuent or carrier.
accept abl e adjuvant, diluent or carrier. The

pharmaceuti cal conposition of the invention nay be
‘Hokinwerstopr farthérgpovided a/proeesg fortthe ptdp&rahum gf aphldronaceutical

@‘drﬁ i’fﬁmcgf tﬁeolnbgg%oﬂk:}rﬂzh E(ﬂ\i}ér?s%% ffrgm@g %1%' gxad (gtn Rtmula (Dora

ensi ons uor oarka aer
Mweuﬂgaﬂmﬁcamt@lﬂs salbtherpp§ a&almr@abcfme daeﬁgled,byltloa al 20
ﬁf&%g&eﬁh&ﬁw Aeptiblb Q@Jumft Miffent abéaﬁ&é capsul es,
syrups, powders or granu or by parentera
adm nistration in the forn1of sol uti ons or

"Shlélﬁlﬁ\:imbmcalcb?n@?sﬁtiﬁ) ﬁﬂ!ht@ E@@ﬂﬁom H@laﬂhﬁﬁbﬁteﬁ:ﬂ t&icdlly (e.g. to
a m ni stratj i.n ositori.es or

F Sasiitty S o U iion T f%&awﬁaaﬁﬁg PAPBAS

lhepid flwioro Ak iacrosoly and dmpawdeafmwmronghersmtexﬁﬁzaby @agl by oral
mgﬁ#%&’?fn & #imp(gf%ﬁlre c%gﬂﬁ gﬁﬂg%) %g@vﬁgx% ‘?%ﬁan e(s) or by

exanpl e
paacieeral &nwstnaﬁmm the forin efssohwions| of snspénsicns] ardwi suhcutaneous

SHRARBSo Br Wbl adtinfBtioPinNBE YrifoShBh&Storidorttansdermally.

evaporations 'were carried out by rotary evaporation In
vacuo and work-up procedures were carried out after

Tkiﬁmﬂﬁﬂy dffcomgsmdisaifhl&ﬁbandﬁhlfbitQ"Mﬁﬁoﬁtﬁﬁycﬂﬂ-sﬂﬁﬁﬁfﬁ p¥ipheral
ration erati ons wer arri e ou
b BRhORRear Bef bl FORRI e DA, Fo ehaumit Wipe Hhg procedure

&ﬁhdeﬁbeécrw.at nosphere of an inert gas such as argon or
ni trogen,;

The invention will now be illustrated in the following Examples in which, unless

otherwise stated:

)] eifaporations were carried out by rotary evaporation in vacuo and work-up
procedures were carried out after removal of residual solids such as drying agents by
filtration;

(11) operations were carried out at ambient temperature, that is in the range 18-25°C and
under an atmosphere of an inert gas such as argon or nitrogen;
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WD 2004/ 065395 PCT/ SE2004/ 000053 16 (iii) yields are
given for illustration only and are not necessarily

w0 b@4mespFum  attai nable; (iv) the structures PET/SER04/000053

end- products of the fornula |I were confirnmed by

nucl ear 5 (generally proton) nagnetic resonance (NWR)

and mass spectral techniques;1®roton nagnetic

resonance chemcal shift values were neasured on the

B AR v Rt B BB B
nilﬁbg?et; br, broad; q, quartet, quin, quintet; 10

(v) internedi ates were not generally fully

acterised.and purit ssessed by thin _|ayer
@R)ra‘@ﬁﬁtﬂbc&}fﬁm‘i}%f ?E%’fodmgta ﬁ?ﬁ’&?f%ﬂsﬁb@rqym@med by fuclear
(enanily potay %ag(lHRh@)onaﬁmG\IMRp) el%:lb %@mw’c_raﬂ h@hni:cllues; proton .

- I . .an Si S reyiat.i o

AL L s G R I e R SR DB ol and peak
oukiplipijies anershonvdes Billows To singteydt, dbubleint, THElet; T enultiplet; br,
E&h&-%ﬁ&&’ﬁ%@'qﬁ&t&tl |ustrate the invention. 20
Exa rr)p > e 1 p > >

6- F[ 3, 5-di net hyl - 1- (2- pyri m di nyl) - 1H pyr azol - 4-yl | net
W lidterbrell{afet Y erd nbty fully characterised and purity was assessed by thin

lae epafl
B R P e ) B o

spediroretryOM®), ilfraNtbd, (IR)Nr NMR analysis;

Abbreviations :

2,3-Dichloro-5,6-dicyano-1,4-benzoquinone DDQ

Dimethylformamide DMF
~ Tetrahydrofuran ‘ THF

The following examples illustrate the invention.

Example 1

6-[13.5-dimethyl-1-(2-pyrimidinyl)-1 H-pyrazol-4-yljmethyl]-5-[[(4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)thieno[2,3-d]pyrimidine-
2.4(1H3H)-dione

a)_Ethyl methyl 2-methyl-5-(N.N-methylethylamino)-thiophene-3.4-dicarboxylate
Ethoxycarbonylmethylene triphenyl phosphorane (33.8 g) in dry THF (200 ml) was
treated with isopropyl isothiocyanate (10.1 g) at 65°C for 16 h under nitrogen. The
mixture was cooled to -78°C and methyl 3-bromo-2-oxo-butanoate was added. The

reaction was allowed to warm slowly to room temperature. After 24h at room
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UNIf a) Ethyl methyl

2-nmet hyl - 5- (N, N- net hyl et hyam no) -t hi ophene- 3
wal2auoe3hoxyl at e Et hoxycar bonyl met hyl ene tri pheCi/EE2004/000053

phosphorane (33.8 g) in dry THE (200 m) was treated

wi th isopropyl isothiocyanate (10.1 g) at 65C for 16 h

under nitrogen. The 30 mi xtuk’e was cooled to -78C and

nmet hyl 3- bronp- 2- oxo- but anoate was added. The

B )@ Haded and the mixture
e T SR B0 556 b Fhe Eoplet HRche Foreowel g water (1.5L) and
S:ttactzduni-etheo Ihyingrodesagi@at®ngaveas o ddech wasiclitomatographed
e ?ﬁﬁsﬁ%@%ﬁ% dobiBle B & Dlsop ool aERRLEE afford he sub-
f1th¢ EPTRRITEF $I'ng and evaporation gave an oil which

Svel crsonr 028 BG(0Ah e)l2. 26 SR, 186(1 H, s9he82(38E, &), y2(2H, q), 7.42(1H,
glﬁszt ate then 5:1 i sohexane-ethyl acetate) to afford

t

sub- 5 title conpound (23.5 g). S 1HCDC13
1.23-1.35(9H, m, 2.26(3H,s), 3.46(1H n), 3.82(3H,
B) MethyP ( .213,4-tgirahyidrd-3(8-tHmetlyd- 151 -tapthivetiw)-2.4-dioxo-thieno[2.3-

%h;g%iﬁﬁéﬁgﬁ;w%g@@- 3, 6-di nethyl -1-(1-nethylethyl)-2

- -t - 1o d] pyrimdine-5-carhoxyl ate

Slyey syanaielddre) cuspendegd m%ﬁ%ﬁ%ﬁe@lﬁeﬁe - pbresder rigpeeywas
tréfedrdirppwird evithricetyd deoride. 34 thhaing dtifted piofotisii ol 30 min. The

| ; . i . :
0S5 o LS, 181 B4 e
BRHY GRS Ure fr hy Ehen GO0 werdded An eansalble magerial was
fiigres biftane dvaklgsd with HsmBl h@lhnfe%@tﬁ&.)’[fl}&&ﬁnﬁﬁi@kﬂ%g@%ﬂc tdletions
. [ LN sne M

LR TS SR ek AL S5, PR A
wsldye Wap reatp vith iesg lsign wif sedivmmigthaxdds mgnethanol (25wt%, 64 ml) at
Riogtdcheahee @172, OThe rdédtiod vﬂilrd@oél\éém%c@taﬁ% tredt8@ with :
I ST DS A P ik ALt
weregemavesd is vero arel the refidae perditioherthbetsercwaler aind ethylmsetate.
B@gné fufiiﬁé@%oﬂé’iibﬁ‘ of the b@hfbydoﬁi'tirogl%ﬁ B k%ﬁdtﬂfwﬁ%lﬁiv&asm )

n SLirr r mite er \/ | ;
S Preploetfioy iy A3 PRttt e Bl Tt P2 sotPkanecian acetate) to
iselate the onaing comporant (\Me2 g). Thisdvastthlyan indet BIME (150myl) vgth
ﬁétgﬁsgﬁlgﬁﬁma}éﬁ(égi g)ta(ﬁ:iﬁ ﬁtl@}@(’i)@c%id@ ‘é gé} %P 7b }ﬁfatt rébm temperature.
TS Bt e il Phb A g elarted iy gor. Washing
withbane,)drying and evappmtivh gaveg solidowipo mesboildbindsajiexane (200 ml)
Singmgstgany ) AD)ORE e kbl L il
‘é(?feftiﬁ’g FH‘& gﬁ'ﬁ%?oa?%‘?’rgatﬁ?%g%ﬁgy HBRYP ?W{ag .gil)our ed into
et @P QIR INFHACGHTi fi ed and extracted into ether.
Yehi R .6(6H, d), 2.44(3H,5), 3.37(3H, 5), 3.95(3H, 5), 4.66(1H, br)

¢) 1,2.3.,4-Tetrahydro-3.6-dimethyl-1-(1-methylethyl)-2.4-dioxo-thieno[2,3-
dlpyrimidine-5-carboxylic acid

To a solution of the product of step b) (3.81 g) in THF (50 ml) and methanol (5 ml) was
added IN NaOH (25.7 ml) and the mixture stirred under nitrogen for 18 hr. It was
acidified with 2.5N HCI and extracted with DCM, the organic extracts washed with
water, dried over anhydrous magnesium sulfate, filtered and evaporated under reduced

pressure to give the sub-title compound as a solid (3.40 g)
MS (ESI) 283 [M+H]"



10

15

20

25

30

35

40

with brine, drying and evaporation gave a solid which
was boiled in isohexane (200 m) containing ethyl

wae@tats9y3 mM). On cooling the precipitated peCESE2004/000053

yellow solid was collected and dried, to afford the
sub-title conpound (10.5 g). M5 (APCI) [ MtH + 297 30 S
1HCDG131. 6(61-1, d), 2. 44(3H193) 3.37(3H, s), 3.95(3H,
s), 4.66(1H, br) c)

1234Tetrahydr036d|nethyl -(1-methylethyl)-2

- - - oine 5-carboxylic acid 35
ole: O-dymethyl-§ l-g) in

M\’Yeﬂ:ﬂ'l)ﬁthbnoihd (ﬂmrhmine _ZL,B( IIH JHwdpneadded | N NaOH

TEa stpEﬁQio@S‘ﬁhEg Mfg%ﬁ W? %5gggﬁl{2§f/f (g@ d-ﬁlg Q8§ 4 e%(r]oxalyl
darieisene Tand @gw 05 ki RS e nder Digrogn for 2 hr. The
Ed:ld cﬂﬂomdmsohﬁrdmwﬁsmdﬂedmmpmmwwﬁ(ﬂl &-isoixiakdliired haddchloride

Qrﬁfne 9‘39 9199 m a? & a; e
S oy pg? ﬁtlfﬁ%i %@aﬁggée%mmfpr ég@@@mﬁi&% er, ;Eed%%r
diﬂlﬁl{ix(odS)n-agnésl}nﬂﬁ smyata -flleexdiand dvaporitell ©a8 &6 ckd Bressure. The

r@sﬂh&"ﬁé?ﬁ ﬁrﬁn ghrgingto I%Iell,ﬁhaflover %ll%(, fﬁtlgﬁ)WIgﬁ eélﬁ}é acetate to
gF?'Seﬁ‘%H'% ﬁ§P’é\ﬁ° asessopfl %lg) of part c) (3.40 g) in

SNESHB st M4 added oxal yl 5 chloride (1.16 m) and

it
1 i 2 T 5 0oy 5396, 60,
B3 AdAL2EnmYSS. %%ﬁﬁﬁilﬂd%bzol i di nol hydrochl ori de
(1.51 Q) and trlethylamne (3.52 rr1) in DCM(ZO rr1) at
e :

”ﬁyﬂﬁtﬂﬁﬁérﬁdfthél 9&&1&@ pz sﬁgyfnq;cﬂléogiﬂ)r\x?g 'a@&k‘?iuﬂlﬁéazole :
Gt e ndgin gy 1ﬁ3°3£f§d{e32'i§@8 e st wd
matregsn; fgr 29hs Jt yps agidifieg slith BSH(! ramﬁl]extr&aiMDCM the organic

ekirabls ilva@li’ed(\@i'ﬂi willer, #iedQver a}ﬁyﬂl%bls lﬂ'ﬁgnes;gurﬁ §u1:§até gﬁlﬁe’i;éﬂ and
ﬁ],‘)_?ra uf erer déced prenldre %he res1due wag punﬁga by column

JrhgtagSpphy {)Ye(r silita,Bilutitghwitle i-hgptandiethol hgdt&'te (3:1) olyived by i-
IeQuxRAdthylGicBiilel €Y fapg% hebuB-titd d&ﬁlﬂaﬁhd @4 Agfret hyl et hy|

Sitmg ”%ﬁmﬁt?y CSaf- S0 5O 7 B 30 s § AR GH, ),

Fdtttéd Si(Af dml.cl. 5)- 4 97 (2H, m)

1) 6-Bromomethyl-5-[[(48)-4-[[(1,]1-dimethylethyl)dimethylsilylJoxy]-2-
isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyDthieno[2.3-d]pyrimidine-
2,41 H.3H)-dione

.to a solution of the product of part €) (2.42 g) in chloroform (100 ml) was added N-
- bromosuccinimide (1.01 g) and the mixture heated under reflux whilst being irradiated

with a 300W tungsten lamp for 2 hr. It was cooled, washed with 1N NaOH solution,
washed with water, dried over anthydrous magnesium sulfate, filtered and evaporated

under reduced pressure to give the sub-title compound (2.83 g)
MS (ESI) 546 and 548 [M+H]"

£) 6-(2-Acetyl-3-oxobutyl)-5-[[(4S)-4-[[(1.1-dimethylethyl)dimethylsilylloxy]-2-
isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)thieno[2.3-dlpyrimidine-
2.4(1H 3H)-dione
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(0.53 g) and tert-butyldinethylsilyl chloride (1.18 g)
and the m xture stirred under 20 nitrogen for 24 hr.

wo oowass3azi dified with N HOJ and extracted w PET/SX20p4/000053

the organic extracts washed with water, dried over
anhydrous magnesium sul fate, filtered and evaporated
under reduced pressure. The r&%idue was purified by
colum chromat ography over silica, eluting with

A- %ﬁiﬁi@ﬁ%{f @Eé}ﬁjod@& oF ﬁﬁr? ((,3. 8%)g) bRd LRwatetP¥ cdionate ydrate (1.47 g) in

TR0 et o s ok Gttt

birarbon®e s¢letipn, dilter<d tBough Bdht(:,&k‘bshm) with.bte 3dricd (v8Hanhydrous

ﬁﬁ)a esﬁlrﬁfﬁulﬁatél Qil{efgd anmev%fjo réo?dé P? {:)r o give the sub-title
th Posve e

EE ) ST TR

h@o@%ﬁbﬁ@@[l\rﬁyﬂ] car bonyl ] - 3- met hyl - 1- (1- net hyl et hyl ) t hi
eno[ 2 3 d] pyrlmdl ne- 30 2 4(1H 3 -dione to a solution
f ) 2 g) i.n chl oroform(lOO

e dr MEHIVAGIAV I . ":,x. V1| -QYBO¥AZO0 Hehid asbonyl
Hﬁgﬁtdlmtﬁvd}at(éebvumdémv)dfﬂ Jmmm stmpehiyties-trietiadhi gtled
meihfﬂeﬂlﬁﬁﬂl\%&a@ggwﬂmg } @AHH% Alioddt VS cooI ed

wasiied wi th wa

T Realvgor et ﬁﬁwﬁ? of W01 Ta1e) S el gwogomy (351181 e added
pyrapilis? edhyRbazimd@2 7r @ dud €t pixess utiged fordi8\e. (theas washed with

?’ﬁ{%ﬁ}dﬂ%ﬁ %V&OEHE%'I%QS ﬁ‘l%gg’g%uﬂﬁ sul%?e (fﬁt%;réd Ridl vgf)]odratseé 181nder reduced

Breﬁszlr%cﬂmeméuwabawﬁsdly qoiymsyhrenyatqeraphydiveesilica, lutipg with
i-hakianetihyl sdctayd (loKybHEwed by i-hexane/ethyl acetate (1:4) to give the sub-title

& g(b% yl]carbonyl] 3-net hyl - 1- (1- met hyl et hyl ) t hi
en dine 40 2,4(1H, 3H) -di one WO
&%@@ﬁgﬁ@r/ SE2004/ 000053 19 A sol ution of the

product of part f) (2 83 g) and zinc acetyl acetonate
i it 2 A ﬁ‘)ﬁg hvdroxv-Z-

M(Slhﬁgiﬂwdidﬁebrl ne, dr| ed over anhydrous rragneS| um

f 8 of ptr&ﬁuc?' ofRAL B guﬁgde%a&%ﬁg gcgﬁ ds FD) iIRCM (10

@nggs stgrd [fqmr-ﬂ hrr HY was concentrated in vacuo, dlluted with sodium bicarbonate
solltidnd &) éxtlalcled whith¥t talaé‘tla@t M'o}gdnﬁ@éﬂﬁéké'vbééhé@%ﬁh waitdr, dried

RS e ot somgpied iy T

Tesiguerwap purified Hy daumn chromatography over silica, elutlng with ethyl acetate
e meﬁidéidta/ﬁ@ﬂﬁﬁ&[@;ﬁtcﬂ?w Eetil J&,%lp%uﬂ& % dl one To

G Qrsibem B4 Pas sadea T ¥

8 'Hppso 1.44-1.46 (6H, m),2 16-2.19 (3H, m), 2.53-2.55 (3H, m), 3.17-3.19 (3H, m),
3.48-4.14 (6H, m), 4.38 (1H, s, br), 4.60-4.80 (1H, m), 5.48-5.52 (1H, m), 7.46 (1H, dt),

'8.87 (2H, 1)
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pyri m din-2-yl hydrazine (0.27 g) and the m xture
stirred for 48 hr. It was washed with water, dried

W@@n/06830y dr ous nmagnesi um sul fate, filtered anBPCT/SE2004/000053

evapor at ed under reduced pressure. The residue was
purified by colum chromatography over silica, eluting
with 15 i-hexane/ ethyl acetatd (1:1) foll owed by

i -hexane/ ethyl acetate (1:4) to give the sub-title

Eggmw (0.43 g). M5 (ESI) 640 [MH—I]+ i) .

l 2- pi/élmdl nyl)-1Hp razol

pvga,zol—4—vl]methv¥]-5-[[(4S) 4- deroxv-z-

Lmhd_iqyﬂlc_ambohwﬂmemmw—lalmetmylethvmtmmmwhiﬁmhmme-
hthylgg%d@o@ pyrim dine- 2,4(1H, 3H)-di one A solution
€ proauct of part h) (O 43 g) and trifluoroacetic

acid (0.5 m) in DCM (10 m) was stirred for 72 hr.

It was concentPated in vacuo, diluted with sodium
at olution, and extracted with ethyl
acetjat e,/ t hg“organi c extracts washed with water, dried
nhydr ous magnesium sul fate, filtered and
reduced pressure. The residue was
@l um chromat ography over silica, eluting
evate then ethyl acetate/nethanol (9:1)
to give the title conpound (30 ng). M5 (APClI) 526
[MtH + S'H 1.44-1.46 (6H, m, 2.16-2.19 (3H, m,
2.53-2.55 (3HJ m, 3.17-3.19 (3H m), 30 3.48-4.14
(6H, m, 4. (1H, s, br), 4.60-4.80 (1H, m,

5} 54ﬁ(4_8)512f[(11HD11|ﬁizthLl7et}f’y¢)dﬁﬂéﬂw1§f‘lﬂoxv] 8.i8fazblidinyl Rarboh91]-6-
ﬁﬁp 5? DEhyP I ReLyoT gér/ao -?Lffme&l%y’ Bty ;‘i—(f;] met hy

1o o Irgl Eﬁwﬂpmug;z -2.4( 1H 3H) dione
TS R ¥Eabh Qfmb}&ﬁeb&r%&l 13 Tmﬂ I3(d uﬁfahbwf&hhcals)rﬁ@ was
e

ed?ioé(@dﬁlf ¥1"hy€1“ razine ?0 2§ 2) mixture stlrred?_ll' 48?11' It was washed

with water, dried over anhydrous magnesium sulfate, filtered and evaporated under

’_"U

reduced pressure. The residue was purified by column chromatography over silica,
eluting with i-hexane followed by i-hexane/ethyl acetate (1:1) to give the sub-title
compound (0.28 g).

MS (ESI) 639 [M+H]"

b) 6-[[3.5-Dimethyl-1-(2-pyridinyl)-1H-pyrazol-4-yljmethyl]-5-[[(4S)-4-hydroxy-2-
isoxazolidinyl]carbonyl]-3-methyi-1-(1-methylethyl)thieno[2,3-d]pyrimidine-
2.4(1H.3H)-dione

A solution of the product of part a) (0.28 g) and trifluoroacetic acid (0.5 ml) in DCM (10
ml) was stirred for 72 hr. It was concentrated in vacuo, diluted with sodium bicarbonate
solution, and extracted with ethyl acetate, the organic extracts washed with water, dried

-over anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
 residue was purified by column chromatography over silica, eluting with ethyl acetate

then ethyl acetate/methanol (49:1) to give the title compound (88 mg).

MS (APCI) 525 [M+H]"

8 "Hpwmso 1.44-1.47 (6H, m), 2.17-2.19 (3H, m), 2.56-2.58 (3H, m), 3.47-4.14 (6H, m),
4.38 (1H, s, br), 4.60-4.80 (1H, m), 5.51-5.52 (1H, m), 7.30-7.34 (1H, m), 7.80 (1H, d),
7.95 (1H, dt), 8.45-8.47 (1H, m)
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5-1[(4S)-4-[[ (1, 1- D net hyl et hyl ) di net hyl si |yl ] oxyl - 2-i

w@envamed3pzli nyl ] car bonyl | - 6- PCT/SE2004/000053

[[3,5-dinmethyl-1-(2-p)ridinyl)-1H pyrazol -4-yl] et hyl ]
-3-net hyl - 1- (1-

nethylethyl)thieno[2,3-d]pyri%ﬁ di ne-2,4(1H 3 -dione 10
To a solution of the product of exanple 1 part Q)
(0.73 g) in chloroform (25 m.) was added

%éridig-z-ylhydrazine (0.28 g) and the mixture stirred

féam r. It was washed with water, dried over

(ﬂghzynﬁqugs-m?ggﬂ@ngmzauiafza@gtﬁ:@ﬁg@gﬂﬁﬁﬂﬁ}éﬁﬂ%@h&dtrahydro-
u . [ S.puiifi

L PRSI Sra LRSS e B o bom+-

isoxaplidimol ol | owed by i-hexane/ethyl acetate (1:1) to
give the sub-title 15 compound (0.28 g). M (ESI) 639

[ MtH| + Db) OH

6-[[3, 5-Di ret bytt 1- (2- pyri di nyl ) - 1H pyrazol - 4-yl ] net hy
[]-5-11(4S)-4- r oxy- 2-

i soxazopi gyl ] car bonyl ] - 3- net hyl - 1- (1- met hyl et hyl ) t hi

eno[ 2 2}y d¥ne 20 2,4(1H, 3H)-dione A solution of
t he progﬂg part a) (0.28 g) and trifluoroacetic
acid (075>m) W (10 m) was stirred for 72 hr.

It was concentyated in vacuo, diluted with sodi um

bi carbonate sbkkition, and extracted with ethyl
acetate, the organic extracts washed with water, dried
over anhydrous magnesiumsulfate, filtered and :

Aveiptraced)-3rlifef(3r5edivetylH ﬁém&azoé—.ll-yﬂhﬁetﬁﬂl]-_ﬂ 6253, duétrabg@ro-3-
{ed ) Lhr 0 2F. Sl elutin
A ‘J,ﬁWﬁ%@?‘%@ﬁ%ﬁ%ﬁ@@%@ﬁéﬁ@?glkc%%ﬂanyb- 50 1)
wexagplidingl{@3 fmg), &-teompibingale (83 mg) conpBr(DAREIY (2625), trans-
&idtksane- 1, HIMBANd (14810 afld pétEtiuntbarbdnatd (15h) Wkt hdlled at
D41 A e L e i e
uiihpurifipd by cBOn{aldgraghly, on 302 (BRage httrid e)g,(elﬁtiﬂéwﬁhﬁ?OAc to 5%
%I%?g %t%ﬁ%}%gu%gesq%gglypgégg p Oa%g'/c (())lon% Ogr: ap%‘l]}-’ to Ei(vaer{ﬁ)fl: t?tle
¢qnaposndasewhite sdid @10mighzol yl ) - 1H pyrazol - 4-yl |
net hyl]-1, 2, 3, 4-tetrahydr o-
3-met hyl -1 - (1-nmet hyl et hyl ) -2, 4-di oxot hi eno
M§,(§P§¥§y?)iwbﬁ5% Y11 carbonyl]-4 5 isoxazolidinol OH
8 "Hpwso,120°C 1.47 (6H, d), 2.17 (3H, 5), 2.60 (3H, s), 3.20 (3H, 5), 3.46 (1H, d), 3.75
(1H, d), 3.89-3.95 (2H, m), 3.89 (2H, s), 4.46 (1H, sep), 4.70 (1H, s), 5.08 (1H, s), 7.38
(1H, d), 7.56 (1H, d).
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(5)-2-[[6-[(3,5-di net hyl -1H pyrazol -4-yl)nmethyl]-1,2,3

wWQ Zeote6339hydr o- 3- 10 PCT/SE2004/000053

met hyl - 1- (1- met hyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m d
i n-5-yl]carbonyl]-4- isoxazolidinol (237nmg),
2-bronot hi azol e (237ng), copp&¥ (1)iodi de (20ny),
trans- cycl ohexane-1I, 2-di am ne (15ng) and pot assi um

carbonate (145ng) were heated at 100C in

1, 4-dioxane(1lm ) for 24hrs. The reaction m xture was
Phaxraagologiesd Daga dr yness  and purified by
chromat ography on Si 02 (Biotage cartridge) (eluting

i t.h Et QA 5% 15 MeQH in Et OAc) and_ subsequently
ﬂé‘vgkf@@ o ﬁ’é‘@&l%ﬁlﬁn‘a{lﬁ&wﬁﬁsﬁdtnﬁr@ oxal hleod mppenuclear cell
peolffatatidnas a white solid (110ng). MS (APClI +ve) MrH =
531.1 8' HDVSO, 120C 1.47 (6H, d), 2.17 (3H, s), 2.60
(3H, s), 3.20 (3H, s), 3.46 (1H, d), 3.75 20 (1H, d),
Thgessay 95 PMAdionomych-88mlatdd PFBM Crdlifefatibh wae pprfornetlin 96-
(,v%fo[l s), 5.08 (1H, s), 7.38 (1H, d), 7.56 (1H, d). WO
2004/ 065395 PCT/ SE2004/ 000053 22 Phar nmacol ogi cal
Bafckotioped prictogire platemif draprivge warerepanebaseDmpdrsiquiresohitions in
BinQaic] RERIROAS | £30-16RI dilution BF Bfid Wed fpR8d ARPRESAY &Pl dilutions
PMA/ i'ono ﬁln- .tlgﬁl.atefl PB proliferation was . ]
HSWR%PR%%?/ TP das soluripn.; { il of fha Whviold dilwted stoels or dilutiens of it,

Gerquddedis tmlewell _mé ge Xeﬁicoea&aﬂ&mmal i flimkays@d;rﬁhﬁ_@ms LW ankGoing
t S xi de. - ution this was.

S e R e s L e Plona flpt it bood
ﬁ‘ﬂmrﬂ_ Stllhgls d@tﬁr,LitliRi?MI 1080 nuddivrh supilerhaitetl with U D%¥dhwmharcderum, 2mM

teihd il :
Bt ey MR, 91 8l 8 ot o
BANITatiepbandenomaitin (Yasphlawd conorntIgBNPRINS; added pathesk cells
ol 11'@121%&% g@Mlﬂ B&w ﬁiledﬁlrﬁ)@g gbcﬁ\!‘e?g@) ﬁla?/ ﬂ%%rﬁl OnRe of 'tI%b  assay was
5511:1 . %he cerH% v&lzelilenln%ggﬁecf gte SDIEE mn \A\A};umicfigeg atyn%%pnheiee 'Eltusq’}o carbon
dioxide for 72 hours. 3H-Thymidine (0.5uCi) was added for the final 6 hours of the
incubation. The level of radioactivity incorporated by the cells was then determined and

this is a measure of proliferation.

The compounds of the Examples were found to exhibit an TAsp value of less than 1 x
10" M in the above test.. Of the specific examples, examples 1 had a PIAsyof 8.3 and
Example 3 had a PIAsp 0f 9.07 in the above test. ' '
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15 gl utam ne and penicillin/streptonycin. Phorbo
nmyristate acetate (PMA) (0.5ng/m final

w@emgeet3pant i on) and i onomycin (500ng/ m final PCT/SE2004/000053

concentration) were added to these cells in

suppl emrent ed RPM 1640 nedi um (as above) so that the
final volunme of the assay was23 0.2nl. The cells were
i ncubated at 37C in a humdified atnosphere at 5%
€pRen dioxide for 72 hours. 3H Thym dine (0.5pC)
was added for the final 6 hours of the 20 incubation.
The I evel of radioactivity incorporated by the cells
nasatcb@podiet &foiongd (gpd  this is a nmeasure of
proliferation. The conpounds of the Exanpl es were
found to exhibit an I A50 value of less than 1 x 10'6
Min the above test.. t he sgeci jA | es,
exanples 1 had a PI A50 25|Exanple 3 had a
Pl A50 of 9.07 in Rie_ a t. g 2004/ 065395

PCT/ SE2004/ 000053 23" d m\1. A*Conpound of formla
(1): OOH ON R2-,,INO{Xj77™Q NS1201I A-A
5 R (I) wherein: % ang 8ach i ng\ezpendently
represent Cl_6al kyl5 C3l§alkenyIAr_ r

C3, 5Cycl oal kyl C1_3al kyl Ror 10 C3_6cycl oal kyl, each of
whi ch may be optionally substiwt ed by 1 to 3 hal ogen
atonms; Qis CR4AR5 where R4 is hydrogen, fluorine or
ehergingl kyl and R5 is hydrogen, fluorine or hydroxy;-
15 Ar is a 5- to 10-nenbered aromatic ring system

ereln up.to 4 ring atons may. b het er gat ons
ﬂ n?féﬁerrd?epgré{e@féx wr?sF%trﬁilrﬁa{kwg&ﬁ?I glenscyrigalkylCy.salkyl or
Suyidpblanlkyl bgchrdfvehi Sty sbg B opiedraly @bdtidmtad by 13610 $hidgs 8dms;
by one or nore substituents independently selecte

from
Qis CR'R® where R* is hydrogen, fluorine or Cy.¢ alkyl and R’ is hydrogen, fluorine or

hydroxy;

Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system
being optionally substituted by one or more substituents independently selected from
Cisalkyl (optionally substituted by 1, 2 or 3 hydroxy groups), Ci4alkoxy, halogen,
haloalkyl, dihaloalkyl, or trihaloalkyl, (wherein alkyl groups suitably contain from 1 to 4
carbon atoms) CjalkoxyCi4alkyl, Cj4alkylthio, C;4alkoxycarbonyl, C,4alkanoyl, oxo,
thioxo, nitro, cyano, -N(R*)R” and

——(CHz)pN(RS)R9, hydroxy, C;.salkylsulphonyl, C,4alkylsulphinyl, carbamoyl,
C).4alkylcarbamoyl, di-(C;alkyl)carbamoyl, carboxy, SO,NRHR’;

Ar s a 5 or 6 membered aromatic ring containing up to 4 hetero atoms independently

selected from nitrogen, sulphur or oxygen, and which may be optionally substituted by
one or more groups independently selected from C;4alkyl (optionally substituted by 1,2
or 3 hydroxy groups), Cj4alkoxy, halogen, haloalkyl, dihaloalkyl, or trihaloalkyl,
(wherein alkyl groups suitably contain from 1 to 4 carbon atoms) Cj.4alkoxyCj.4alkyl,
Ci4alkylthio, C;_salkoxycarbonyl, Cy4alkanoyl, oxo, thioxo, nitro, cyano, -N(RG)R7 and
—(CHz)pN(Rs)Rg, hydroxy, C;4alkylsulphonyl, Cy4alkylsulphinyl, carbamoyl, C;.
salkylcarbamoyl, di-(Cyalkyl)carbamoyl, carboxy, SONRHR’;
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3.2 , ACdHpdia é&b&ﬁ?ngotb i3 or2 19‘v{7fﬁéﬂ‘R‘t SS | methyl,

Cl4dal kyl (optionally substituted by 1, 2 or 3 hydroxy
groups), Cl-4al koxy, hal ogen, hal oal kyl, di hal oal kyl,

w@eooi064393 oal kyl , (wherein al kyl groups suit abPgI/SE2004/000053

contain from1l to 4 20 carbon at omns)

Cl- 4al koxyd 4al kyl , C1. 4al kyl t hi o, C1-1al koxycar bonyl ,

C2- 4al kanoyl, oxo, thioxo, %ro, cyan, -N(R6)R7 and

(CH2) pN(R8) RO, hydroxy, Cl-4al kyl sul phonyl,

Cl 4al kyl sul phi nyl, carbanoyl, Cl4al kyl car banmoyl ,
(CI 4a|ky|)carbanoy| carboxy, S2N(R8) R9; 25 .
foha 5 or 6 nenbered aromatic ring containing up

to 4 hetero atons i ndependently selected from

, d which b
S AU R e
gmdp,pﬁ m@ﬂtek yvn&ehemmgeﬂ atom t6Ivdel thyy aRpiitachtd tbin a 5- to 7-

I hydr o r OuUps Cl- 4al :

RSl Yt BheditorB e SRR Bh P nitei, & X or Natky
gobpr ei n al kyl groups suitably contain. from1l to 4
carbon atons) Cl1-1al koxyCl al kyl, 30 C1-4al kylthi o,
Cl- 4al koxycar bonyl , C2-4al kanoyl, oxo, thioxo, nitro,
RyambR e ﬁmﬁml Py reppasetAiNdrEBeRgtonhy(iraliguoyter Cralkyl
%lotiggiﬁr ) g&b&ﬁ With tﬁ‘elm‘ﬂr@ %’1;%’ %5?&:;9 Rt ’ot})1e§2 AeRarEned, g‘oﬁ:ﬁ a5-to7-
a ar ba a car bano X

Pl 538 Srper BRoBo b BEBer S WHor Nalkyl
grotip; 4, R6 and R7 each independently represent a
hydrogen atom Cl4al kanoyl or Cl-4alkyl 5 group, or

%g@%?ﬁgr 91\{\1%% yéerégeptqbgr gﬁq ﬁfd’égégheg%\{}ltﬁrgptélgg ﬁla?{he compound is
HELAhACY ‘E@f'ﬂﬂﬁﬁoﬂﬁﬁdx@ﬂﬁidhmgm B 08 o) @ﬁ‘rﬁetﬁyl 6-[5-

S, NH or R9 each i ndependent

mefpybdahenyd ll’%m‘ré@(érfp - vimethy! 18t eani Bedipyrimisine?, 4@1;pr -dione,

s R P AR Pt P RRED o ER aattgin -
Yleirbbﬁbﬂwhwbufyﬂﬁgnanymaam[ty ci]ﬁﬁ‘?rﬂidﬁhd%4@ H maﬁ,ﬁe B

or a maceut i cal |

Gl BRI e e ratleds A p 43 deeatoisesezclidin-2-

ge{{?%pﬂs r@?yoy]l @%Bglx az‘{h a7 dAnylm neHe )ﬁ’:}H)l—dl(o €8blit y
PphariBaceatitally-agedpable salt or solvate thereof

net hyl - 3- phenyl - 1H pyrazol - 4-yl net hyl Jthieno [2, 3
-d]pyrimdine.2,4(1 H 3H)-dione, 6-[3,5-Dinethyl- |

2P Wb PR 6 o PR 5Ty ety dr oxVi soxaz

yl carbonyl ]-1-i sobutyl -3-net hyl thi eno[ 2 3-d] pyri mdi ne

- phenyl 1H- pyrazol-4-yl met hyl ] - hydr OoXyi soxaz
olidin-2- 20
4| carcbmpyild eeidng to inp oapyt diikena] RindwhikhYy istdWy. ne- 2,

4( 1H, 3H) di one or a

5. A compound according to any one of claims 1 to 4 in which Aris a5 or 6-

membered aromatic ring system wherein up to 2 ring atoms may be heteroatoms
independently selected from nitrogen, oxygen and sulphur, the ring system being
optionally substituted by one or more substituents independently selected from
Ci4alkyl,, Ci4alkoxy, halogen, dlhaloalkyl trihaloalkyl, oxo, thioxo, cyano and C;.
salkylsulphonyl.
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pharmaceutically acceptable salt or solvate thereof.
2. A conpound according to claiml1 in which RLis Cl1 6

W@Rkdyh653925 3. A conpound according to clai m 1PGF/SE20041000053

which R2 is methyl. 4. A conpound according to any one
of claiml to 3 in which Qis_CH2. 5. A conpound
according to any one of claim®1 to 4 in which Ar is a
5 or 6- 30 nenbered aromatic ring systemwherein up to
8. T ANGnifoRi® adtBMiELNELiRT OFhEITR Al ﬂ%e%ﬁ‘@ﬂﬁgfgdbyfonnula i)
sel ected fromnitrogen, oxygen and sul phur, the rin
system being optionally substituted by one or nore
substituents independently selected from d -4al kyl"
Cl4al koxy, hal ogen, dihal oal kyl, tgiohal oal kyl, oxo,

t hi oxo, cyano and O _ 4al ky nyl. 35 WO

2004/ 065395 PCT/ SE2004/ 00005 35 6. A conpound
according to claimb5 wheg'éi Ns a group of
sub-formula (i) RIO R 1 "IN Ar2 (1) 5 where R10 .
and R 1 are independently sel egffed fromH, Cl.6alkyl,
or hal oCl_6al kyl and Are is as defined above. 7. A
conpound accordi ng to any one (8f the preceding clains

er ejin i S ot.her .t han | . 8. cojrpound
HREGIT A Ro oo EoRrenobRB el e etk RS i
et 8P AahoMfined abdveconpound according to any one of
claims | to 6 in which Are is a 5 or 6- nenbered
aromatic ring systemwherein up to 3 ring atons may be
et eroat ons, 15 i ndependent| y _sel ected fr.om nitr.ogen,
Ly RO B HRE Tang P ey CeAmB TG YOSt g Joyther than
phingt.i t uted by one or nore substituents independently
sel ected from O 4al kyl, Cl4al koxy, hal ogen,
di hal oal kyl, ti hal oal kyl, oxo, thioxo, cyano and C _
al Aydompophdageprdimptoldaimy’ wbensoudd cavteinsdit kegsttanedietdrontom.
9 wherein Ar2 is pyridinyl or pyrimdinyl.

9. A compound according to any one of claims 1 to 6 in which Ar? is a 5 or 6-
membered aromatic ring system wherein up to 3 ring atoms may be heteroatoms
independently selected from nitrogen, oxygen and sulphur, the ring system being
optionally substituted by one or more substituents independently selected from Cy4alkyl,
Ci4alkoxy, halogen, dihaloalkyl, trihaloalkyl, oxo, thioxo, cyano and C.
salkylsulphonyl,

10. A compound according to claim 9 wherein Ar® is pyridinyl or pyrimidinyl. -
11. A compound according to claim 9 wherein Ar” is thiazolyl.

12 A compound of formula (I) selected from:

B (S)-2—[[6-[[3 ,5-Dimethyl-1-(2-thiazolyl)-1H-pyrazol-4-yllmethyl]-1,2,3,4-tetrahydro-3-

methyl-1-(1-methylethyl)-2,4-dioxothieno[2,3-d]pyrimidin-5-yl]carbonyl]-4-
isoxazolidinol
and pharmaceutically acceptable salts thereof.

13. A compound as defined in any one of claims 1 to 12 for use in therapy.
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11. A conpound according to claim9 wherein Are is
thiazolyl. 12.' A conpound of fornula (lI) sel ected

WO 2@A063355 PCT/SE2004/000053

(,)-2-[[6-[[3,5-Dinethyl-1-(2-thiazolyl)-1H pyrazol - 4-

yllmethyl]-1, 2, 3, 4-tetrahydro-3- nethyl- |

- (1- met hyl et hyl ) - 2, 4- di oxot hi%ho

[2,3-d] pyrimdin-5-yl] carbonyl]-4- isoxazolidinol and

Phas PReRkHckERlal Yor ek &%iﬁﬁ] :

éggtggﬂl;nd ﬁgf defi nlg%d‘siﬁﬁ)tnany gﬁfg}gga?c clal ?rgs)t)tifﬁl_lg(l)fogra )
PeFUtFREEASGEPtals saibiherseb adetined ismpneng Gotrims | tod2 in

dsocidtiqahaithive peattiagélticelosipes! t i on conpri sing a conmpound

of formula (I) or a pharnaceutically accept-able salt

thereof as defined in any one of clains. 1:to 12 in ‘
Hs soci Amefiodoftefifeatipghiammemsuppressiorc@ry: irethe tleathfent &F allograft

R e BB BT oyl Lo amon
efcmsompouad ohprmsled 1per ¢ prarmacauticalipaactiteblielsglt dfefeodns defined in
AT cRims1 gPpound of formula (1) or a

pharmaceutically acceptable salt thereof as defined in
any one of clainms 1 to 12. 10 16. A nethod of

16. eAtmetighd efitreatifig] O Raluth® the G4 Of an aitwayy KekSe (.6 8GR or

.asthma, or.. COPD) in a.patient .sufferjn rom or
&PrP) LE2 bR Sforerize it o offces S ghPsovhict compiibes
atdmnisiesing o thg prbent hahgapéutios!lyaeffévtiva pmotimtarlal epmpound of formula

] f 1 | .
o R Ry RocBabRRRR G op HEE R and e Blgtfims 012,
any one of claims 1 to 12. 15 17. A process for the

17, ER EG¥ebOfdr e pRefzeIRAWE BinpbRid 8 Brhhik (B%@Jrﬂiﬂgqo gl%im 1
c#a m 1 .which conprises: (a)p reaction of "a conpoun
BRICRSPREIEES(11): OP O_ ON 2 RI1-1 0 NONSY

11 X

(a) reaction of a compound of formula (I1):

4y

in which R! and R? are as defined in formula () or are protected derivatives thereof, and

X and Y are selected from Cy4alkyl (optionally substituted by 1,2 or 3 hydroxy groups),
Ci.salkoxy, haloalkyl, dihaloalkyl, trihaloalkyl, C;4alkoxyC;.4alkyl,
Cj.4alkoxycarbonyl,~(CH,)pN(R¥)R’,

with a compound of formula (III):

Ar*-G1-G2 (1II)
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RO 20 O (Il) in which RL and R2 are as defined in
formula (I) or are protected derivatives thereof, and

WQ@200%068305 Y are sel ected from Cl. 4al kyl (opti oPei/5§2004/000053

substituted by 1,2 or 3 hydroxy groups), d -.alkoxy,
hal oal kyl , di hal oal kyl, trihal oal kyl, Ci1
4al koxyd - 4al kyl , C 1- 4al koxy&ar bonyl , - (CH2) pN( R8).R9,
with a conpound of formula (111): 30 Are G1-& (I11)
%&wé%%ﬁﬁed 19 %1?%219 gl?l/op Qx%%g’tectgg %l 9eﬁﬁ§reb§a1§isGl 1s NH,
defined in formla are - protec derivatrrva
birds B, dRQr Q.05 NH,° @ is NH2 SH or OH, or (b)
reacting a conpound of formula (I1V): 5 O R CO2H N
NS 2 Ol Ar- R.( inwhich R, R2, Ar and
%)éeaﬁﬁ’ég?é\§°133‘?‘fnﬁé§rﬁ?rﬁmﬁ%h%1 a (1) or are protected
derivatives 10 thereof, with a conpound of fornula
(V. O@ HN O (V) 15 in which Pis a protecting
d)Ci conpounds of fornula (1) where Ar
oup, reacting a conpound

¢
Ar-Ar?

av)
in which R!, R%, Ar and Ar” are as defined in formula (D) or are protected derivatives
thereof, with a compound of formula (V)

O—P

>

]

O

\)

in which P is a protecting group, or

(d) for compounds of formula (I) where Ar has an NH group, reacting a compound
of formula (VI):

(VD



of formula (VMI): 20 00H ON RANO ONSQqgr R

(VI) WD 2004/ 065395 PCT/ SE2004/ 000053 28 in which R
wapa4las3and as defined in formula (1) and Ar i BCESE2004/000053

defined in fornula (1) provided Ar has an NH group,

or are protected derivatives thereof, wth a conpound

of formula (VMI1): 5 Ar-L (VI48) in which Ar2 is as

defined in fornmula (1) or is a protected derivative

iMehRRR ' ahd RE ahBastdefinf @i faﬁnﬂraQHpand 19 @5@«1&1%& D Rlh¥la (1)

t he af \ %gﬁgn &i‘lggr@&,lqg&regprgt?ﬁged(dp%yéﬁrl/ﬁg%re%% \Slih a compound of
fdmlulw(cm)tl cally acceptable salt. 15

5 AP-L  (VID

in which Ar” is as defined in formula (I) or is a protected derivative thereof and L is a

leaving group,
10 and optionally thereafter process (a), (b) or (¢) in any order

e removing any protecting groups
¢ forming a pharmaceutically acceptable salt.

15



