1 THI ENOPYRI M DI NDI ONES AND THEI R USE | N MODULATI ON OF AUTO MMUNE

DI SEASE The present invention relates to thienopyrim dindiones,
processes for their preparation, pharnaceutical conpositions
containing themand their use in therapy. The invention also relates
to their use in the nodul ati on of autoi mune disease. T-cells play an
important role in the inmune response, however in auto-inmmune disease
T-cells are inappropriately activated againSt particul ar tissues and
proliferate, eg causing the inflammuation associated with rheunatoid
arthritis. Inhibition of the proliferation:of T-cells is beneficial in

the nodul at i ONTHIEROPYREVIISINDIONGS ANB‘THE]W@B&N'MWIGN'GFGS to
conmpounds whi ch are benefi ci al éﬁ@w i aut ol nmune

di sease. The conpounds of WO O o} ; WO 03/008422 and WO
03/011868 are known to be useful in nodulating the inmune response.

They discl ogge ﬁeétasmm%ﬁoﬁl ateﬂoé}maﬁurgﬂeﬁaahm%&' gf esgéhefgpﬂkﬁ I'n

accordance wt he present ventl o ound of
formul a ( LprereRn, armaceiiral fappostong coptaminz b A (1K 168 I and 2

each i ndepe Ffdie m\teynmleqiscesahtd:s tQitheliratsk yi the @hdaltakibe of ytoimmune disease.
C3. 5Cycl oal kyl C1. 3al kyl or C3-6c¢cycl oal kyl, ;each of which may be
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disease T-cells are inappropriately activated agamst particular tissues and proliferate,
eg causing the inflammation associated with rheumatmd arthritis. Inhibition of the
proliferation of T-cells is beneficial in the mo&ulauon of autoimmune disease. The
present invention relates to compounds which are bencﬁcuﬂ in the modulation of -
awtoimmune disease.

The compounds of WO 00/12514, WO 98/54190!i WO 03/008422 and WO 03/011868
are known to be useful in modulating the imnmne; response. They disclose
compounds having a thienopyrimidinedione core:

In accordance with the present invention, there is 4 provided a compound of formula

(1.

wherein:

R! and R? each independently represent Cmalkylg Cs.¢alkenyl, Cj.scycloalkylC.salkyl
or Ciyscycloalkyl, each of which may be opnonal]y substituted by 1 to 3 halogen
atoms; .

i
H

Q is CR'R® where R*is hydrogen, fluorine or Cl.aalkyl and R’ is hydrogen, fluorine or
hydroxy,



hydroxy; la Ar is a 5- to 10-nmenbered aromatic ring systemwherein up
to 4 ring atons may be heteroatons independently selected from
nitrogen, oxygen and sul phur, the ring system being optionally
substituted by one or nore substituents independently selected from
Cl. 4al kyl (optionally substituted by 1, 2 or 3 hydroxy groups), C _
4al koxy, hal ogen, hal oal kyl, di hal oal kyl, tri hal oal kyl, (wherein alkyl
groups suitably contain from1l to 4 carbon atons) Clsal koxyCl4al kyl
G . 4al kylthio, C, .4al koxycarbonyl, C24H kanoyl, oxo, thioxo, nitro,
cyan, N(e)R, and - (CH2)pN(Rs)R9, hydroxy, Cl4al kyl sul phonyl, :
Cl4al kyl sul phi nyl, carbanmoyl, WO 2004/ 065395 PCT/ SE2004/ 000053 2
Cmal kyl car banmoyl, di-(C . 4al kyl)carbanmoyl, carboxy, S02N(Rs)R9; Ail is
a 5 or 6 nemirds £6- tarl@Amembered a@Matotiag Systgn whetein ¥p foet Mugatame may be
i ndependent | : ' u i ch ma
P h¥terca nﬁ‘s%&%bgh&@iy @iﬁé&ﬁ‘g fom l?r#%%ég%& g é:ﬁ,g.geﬂn y

be optional Iy substitut ) or ES In
sel ect ed fr SFStERO218 P?T‘°‘{3@)‘ﬁts¥“2§ﬁ8-lt?‘§b3‘s%ﬂ?sqrif¥9ﬁé thents sndependently; oxy
groups), Cl sdattkdfym Ciahlkgboptitralle abbsyitutedibshh|20m 1 3khyldroxyrgroupsh &, 0al kyl ,

(wherein alk j y '

G- aal koxy Grs2ph, BpBRer Hhbap Y ¢hRRHEE iRy, (Ande iRl it Silably

C2. 4al kanoy [containdTom jite)4 Garbpg atops) Gyﬂ#‘,f’xb@@amléryidalky 2) pN( Rs) R9,
hydroxy, G CasalkeAysambpmiriialkenoyl ey thianopnitiey pyaneap¥iBnBylande. 10

4al kyl car bafGH)pNR IR Clhyidioky, Groalkislsuiphonyl,dGy lsulpboyNcabpmoyl, p is |
to 4, R6 and R7 each independently represent a hydrogen atom

Cl. 4al kanoyl or C,.4alkyl 15 group, or together with the nitrogen atom
to which they are attached forma 5- to 7- nenbered saturated

het erocyclic ring optionally containing a further 0, S, NH or Nal kyl
group; RB and R9 each independently represent a hydrogen atom

C . 4al kanoyl or G .4alkyl 20 group, or together with the nitrogen atom
to which they are attached forma 5- to 7- nenbered saturated
heterocyclic ring optionally containing a further 0, S, NH or Nal kyl



o e :
group; and pharmaceutically acceptable salts and sol vates thereof,
provi ded that the conmpound 25 is other than
5-1(4S) - 4- Hydr oxyi soxazol i di n- 2-yl car bonyl ] - 1- (i sobutyl) - 3- et hyl - 6-[ 5-
met hyl - 3- phenyl - | H pyrazol - 4-yl met hyl ] t hi eno[ 2, 3-d] pyri m di ne-2, 4( 1H, 3H
)-dione, 6-[3,5-D nethyl-I|-phenyl-IH pyrazol-4-ylnethyl]-5-[(4S
- 4- hydr oxyi wexammsds n- 2- PCT/SE2004/000053
yl carbonyl ] - 1-i sobutyl - 3- et hyI t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one
or 6-[3,5-Dinethyl-I-phenyl -
pyrazol - 4-yl met hyl ) -5-[ (4S) - 4 hydroxy| soXazol i di n-2- 30
yi car bonyl ] - 3- net hyl -1 - propyl t hi eno[ 2, 3-dl pyri m di ne- 2, 4(1H 3H) - di one

or a phar maceyjal cant b te, et Suitably R
is Cl-6 alkyl H‘h% 6 cyc ogl Emﬁl)gnd@%np%ﬁ#guﬁr C}ﬁé al kyl. More

preferably R _is ethyl, propyl, butyl or cycloproW. Mst preferably
R is ethyl, Addbab 9t6membmdappman65ngmnm,mhg)m tophlieterd\idome iriiepéridaiily

PCT/ SE2004/ 00RR5Rs oYl el %ﬁ? F“%s‘ﬁi’ﬁh Baf o oin mDROR LY
pr ef er abl y® meRRAT mose SBPRSM? endently sefested fipm:ealiy] (optionally 6&@%@@6 2
al kyl and R6 i3 lh}}ddfxgmlps)PCﬁfaﬂdbﬁﬂhﬁloﬁbn heloATRARBhNbAKY, d*4riRdebIky, ar e

both hyd I

g syst ons PAERTRTdedls ity B i LR ol a?wjyém'aﬁw&%l

pyrrol opyri di ﬁmamYHblGaGBﬁUﬂPKYGWWﬂM%w%|OH9J tl'nopggrmtm, , “N@B5R' and

pyridazinyl, & hRr® %@@9,} Yimalk}tlé\ﬂﬁﬂ& vl ¢ ﬁ&g&g{n& caﬂa%@ﬂo&lanpl o
Ohe

oxadi azol I t l,a t et T.az0 ui gol yl

of 5- to 7% ‘@@@Yﬁg‘a@é‘ﬁhﬂ’wﬂﬁ%ﬂ qagboxy d by R6 and R7
and RR and Rs I ncl ude nor phol i ne, piperidine, N-alkyl piperidine,

pi erazi ne, %Esoﬂﬂa‘i" ne and the 15 |like. Preferably Ar is a 5 or

6- membered aronatic ring systemwherein up to 2 ring atonms nmay be
het er oat ons i ndependent |y selected fromnitrogen, oxygen and sul phur,

the ring syst Rk ngctointiépendrotly reprisat iahyare geratom) ®..alkanoyt 6r C,_alkyl

Rl ogen, i o gﬁ%ﬁ‘%ﬁﬂ% i E Lk o it iy R mpalt g 0 7,
cyano, or Ci 4Biepebersd, Fqgtﬁ'at,qg,hctemcychc ring optionally contaunngaﬁn‘thero S, NH or Nalkyl ~
group;

R®and R® each independently represent a hydrogen atom, C4alkanoyl or C;.4alkyl

20  group, or together with the nitrogen atom to which they are attached form a 5- to 7-
membered saturated heterocyclic ring optmnally containing a further O, S, NH or Nalkyl
group;

and pharmaceutically accepiable selts and solvates thereof, provided that the compound
25  is other than 5-[(4S)-4-Hydroxyisoxazolidin-2-ylcarbonyl]-1-(isobutyl)-3-methyl-6-[ S-

methyl-S-phcnyl-1H-pyra.zol-4-y1rncthyl]ﬂ1ieno[2,3-djpyrimidine—Z,4(lI£3H)-dione,

6-[3,5-Dimethyl-1-phenyl-1H-pyrazol-4-ylmethyl]-5-[(45)-4-hydroxyisoxazolidin-2-

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

- 6[3,5-Dimethyl-1-phenyl-1 H-pyrazol-4-ylmethyl}-5-[(45)-4-hydroxyisoxazolidin-2-

30 ylearbonyl]-3-methyl-1-propylthieno[2,3-d}pyrimidine-2,4(LH,3H)-dione or a

pharmaceutically acceptable salt or solvate thereof,

Suitably R' is Cy.6 alkyl or Ca.g cycloalkyl, and in particular C;.¢ alkyl. More preferably
R' is ethyl, propyl, butyl or cycloprogyl. Most preferably R' is ethyl, isobutyl, isopropyl
35  orcyclopropyl.



20 More preferably Ar is 5-nenbered aromatic ring containing two
nitrogen atons and substituted as above. A particular exanple of Ar is
i an optionally substituted pyrazole ring. Preferably Ar is 25 a
-substituted pyrazole ring. Most preferably Ar is a pyrazole ring

di -substituted by Cl.4al kyl, especially nmethyl. For instance, Ar is
sui tably awpmagossiessub-fornula (i) 30 10 R f N Are PCEBEME/000053
2004/ 065395 PCT/ SE2004/ 000053 4 where R10 and R' are independently
selected fromH, Cl.6al kyl, hal oCl. 4al ké{ll di hal oG - aal kyl, or

trihal od .ealkyl, and Ara' is as defined above. In R10 and Rl1 are
selected fromH or Cl.3al kyl, such as nethyl. In particular, both R10

5 and R 1 IMoﬁ]pr%ﬂakllelaslcm syl gidhhay ksob iyl drSsogprrlam y as or
6- menbered aromatic ring systemwherein up to rong atons nay be

heteroat ons I | ected, from d sul phur,
the ring %g,ﬁg&gﬁ bbgﬂt“fygﬁ Iafle‘gﬁlt%frf%& é’a"qﬁyfe&?ﬁ@fgm af‘e

substi tuent s i ndependent| y sel ected 10 from Cl4al kyl, G 4al koxy,

hal ogen, | 0gki thi 0xQq,. sCyano .
C1. 4al kyl %ﬂ%ﬁi;f“%s&éﬁﬁ EB‘F?‘ E%F'?g b s a‘?ﬁgﬁ?g&ﬁé%'iﬂ%.‘d&"ﬂ- Basterety o
A? incl udes RICR*REeherORE aiR r@BdtR Bydrdg@enFxanpl es of hal oal ky] groups
are hal oCl4al kyl groups which |nclude al onet hyl groups such as

fl uoroethyl groups. Exanples of dihal oal kyl groups are di hal od . 4al kyl

groups incl Eﬂnﬂ@es | éﬂ{@tfla n e QR Eﬁ@.% .

tri hal oal kyl gr u Tf’sirltbaj(i)IE tri %AO 8! 61. chﬁ{” grou Jis:még }g?m%de
trifl uoronet ¥ yl, pyrrolyl, pyrrolopyndmo, imijdazolyl, pyridyl, yramyl pyrimidy},
( 10 pyndazmyl, triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl, oxadiazolyl,

thiadiazolyl, triazolyl, tetrazolyl and quinoiyl. . .

Examples of 5- to 7-membered saturated heterocyclic rings formed by R® and R” and R® _
and R’ include morpholine, piperidine, N-alkyl piperidine, pierazine, pyrrolidine and the
15  like, Preferably Aris a 5 or 6-membered aromatic ring gystem 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 Cy4alkyl, C;4alkoxy, halogen, haloC).4alkyl, dihaloC)4alkyl, tri
haloC,.4atkyl, oxo, thioxe, cyano, or Cy4alkylsulphonyl.
20 .
More preferably Ar is 5-membered aromatic ring containing two nitrogen atoms and
substifuted as above.

(__ A particular example of Ar is an optionally substituted pyrazole ring. Preferably Aris
25  asubstituted 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)
30 ' S
» . R10

)



20 In a preferred enbodiment, Ara is 5-nenbered aromatic ring
containing a nitrogen and sul phur atom and substituted as above. Most
preferably Are is a thiazole ring substituted by hal ogen, especially
fluoro. In an alternative enbodi nent of the invention, Ark is pyridine
or pyrimdine. The rings 25 carry at |east one substituent, but are
pr ef er abl ywangsiesdspt uted. Preferably Are is pyridinyl ®Crsgoaocesay| .
Preferred conmpounds of fornula (1) include: 3Q
6-[[3,5-dinmethyl-1-(2-pyrimdinyl)-I H-pyrazol 4-y])methyl )-5-[[(4S)-4-h
ydr oxy- 2-
| soxazol i di nyl )ca{obon\{{ -3- net hyl -1-(1-nmet hyl ethyl)thieno[ 2, 3-dJpyrimd
i ne- 2, 4( 1H, 8re Bi @né | mdependently selected from H, C;.salkyl, ha]oC1.4alkyl

i T R B it D) = ([0

- et hyl et hyl )t hi eno[ 2, 3- d]pyrlmdl ne 35 2,4(1H, 3H)4one and

PCT] SE200410R00LH 1” Begespd By %@Qiéélﬁw@a%‘ﬁ s b Phpesiples bPA e

(S)-2-[[6s5] &d&'%@lﬂaﬁa‘l%cﬁss

t hi azol yl ) - 1H pyrazol - 4-yl ] met hyI) 1,2,3,4-tetrahydro-3-nethyl-1-(1-net
hyl et hyl) -2, 4- di oxot bi eno[ 2, 3-d) pyri m di n-5

yl ) car bonyl jé?-l soxazol | di nol and_pharmaceutically acceptable salts

t her eof . RS, Fuitably Aok or Grmembered ePBAC BRE Bstepuvherein up o3 ring atgms misy
can be strai mﬁt@&mmﬂd@endd@ﬂﬁmm frddnhmgerpbhﬁgawwsﬁﬁm Qe ridg1ey may

contalnfrom from

will be undery ° Pgﬁaﬂ&(ﬁ@%éﬁ%g o {id Hremf’ffr %“%%)‘né;%&)ng‘fsteie[cwgr eof
may exhi B9t frmclmladcﬁ‘mum alpgan; dihalpalksyh bihalonkiol, oxd éhigkweyangs wi t hi n
this speC| fi gg@kgmuﬁ,g@{y@sent only one of the possible tautoneric
forns. t e understood that the invention enconpasses any

tautorrerl c form 15 Certain conpounds of fornmula (1) are capabl e of
existing in EIIE&I'M ABieother thawphenyl) In particular Ar? includes at least one heteroatom.

15 Examples of haloalky] groups are haloC)_4alky! groups which inclnde halomethyl groups
such as fluoroethyl groups, Examples of dihaloalkyl groups are dihaloC;.4alkyl groups
mclndmg difluoromethy! and dichloromethyl., Examples of trihaloalkyl groups are
trihaloCysalkyl groups such as trifluoromethyl.

20 Ina preferred embodiment, Ar* is 5-membered aromatic ring containing a nitrogen and
sulphur atom and substituted as above. Most preferably Ar? is a thiazole ring substituted
by halogen, especially fluoro.

In an alternative embodiment of the invention, A7” is pyridine or pyrimidine. The rings
25  cary at least one substituent, but are preferably unsubstituted.

Preferably Ar? is pyridiny} or pyrimidinyl.

A Prefenéd compounds of formula (I) include:

30 6-[[3,5-6'1methy1—]-(2-pyrimidinyl)-1H—pymzol—4-y]]methyl]-5-[[(48)-4-hydroxy—2-
isoxazolidinyl]carbonyl]-3-methyl-1 -(1-methyletﬁyl)t}ﬁmo[2,3-d]pyrimidine-
2,4(1H,3H)-dione, and
6-[[3,5-dimethyl-1-(2-pyridinyl)-1H-pyrazol-4-yllmethyl}-5-[[(4S)-4-hydroxy-2-
isoxazolidinyl)carbonyl)-3-methyl-11-methylethyl)thieno[2,3-d]pyrimidine-

35 2,4(1H,3H)-dione, '
and pharmaceutically acceptable salts thereof.



wi |l be understood that the invention enconpasses all geonetric and
optical isoners of the conpounds of fornula (1) and m xtures thereof

i ncludi ng racemates. These also forman aspect of the present

. invention. 20 Salts for use in pharmaceutical conpositions will be

\ pharmaceutically acceptable salts, but other salts nay be useful in

t he production of the conpounds of fornula I and their

phar maceut waedobyosamsept abl e salts. Pharnmaceutical |y ace€psedobeo0swdt s of
the invention may, for exanple, include acid addition salts of the
compounds of formula | as hereinbefore defined which are sufficiently

basic.to formsuch salts... Such acid addition 2s salts include for’
exanpl e salts with inorganic or organic acids affordi ng
phar rraceutlc:@ﬂm réfesedonty oﬁn@rﬁf%lﬁm hndsde/ %Ee g ﬁﬁ

h loric

(especially yOI’IC r

acid is parttlh’c%‘f %l?'l(i LE?‘ WQH%g‘y %énﬂ‘gf’"%}' ’3F’P Y;FI GHB%‘BHS‘W’& 24¢i d,
or with tri fd:mﬁh;m&ﬂ-d]pynntdmd-yd]caxbaﬂ:;&]—t—mamuihdln&u| table salts incl ude
hydr ochl ori a%: b Efeﬁs’ sul phates, hydrogen 30

sul phat es dﬁ?ﬂ’% g‘?yl suip onat es, acetates, benzoates,.
citrates, mal eat es, fumar at es, succi nates, I act at es and tartrates. In

addi tion V\heA.tkyltgmzps,thﬂde)nebr asfpart Eiﬂim%tﬂer Soah bé siaggt bhaigiodli C,

2?322?3632'52"%%“1?“‘5@& PSSl TR 1 o ﬁﬁigr&%‘f S P AR O

salts with ia rcg@ﬁi’étoﬁtﬁ organi ¢ bases include for exanple an al kal i
nmetal salt, such as a 35 sodi um or potassiumsalt, an al kaI ine earth

for exam P} PSS B o SRR,
pﬁo peri di ne, phsnqphrson nétaviplwmrsa!@ﬂlhlth drxymghwit)mrﬂunepecmmﬁ(rdﬁr%ﬁs%
PCT/ SE2004100@063 ofﬁm%sssme {a‘ﬁ%nﬁﬁl:?cfnn's ”Rllsulg%e%ﬂdé&béh #41qhd ﬂn@éhn%ﬁ" t such

as a hydrochl ori de F“%‘/ robrom phosphate, acetate, funarate
mal eat e, t arfPYPRASSES ARy taptomeRg 1-"ét‘te met hanesul f onat e or p-

t ol uenesul fonate, or an alkali netal salt such as a sodium or potassium

salt. 5| t r ot he

or epar at | o N Oc{rﬂgl %@kﬁm ‘Q?fo#uh? (gh@\‘f&&:%@%%%&%h& %?st&eﬁﬁo%e%‘%sfoﬁﬁ% It
will be understood that the invention encompasses all geometnc and optxcal isomers of
the compounds of formula (1) and mixtures thereof including racemates. These also

form an aspect of the present invention.

20  Salts for use in pharmaceutical compositions will be pharmaceutically acceptable salts,
but other salts may be useful in the production of the compounds of formula I and their
pharmaceutically acceptable salts. Pharmaceutically acceptable salts of the invention
may, for example, include acid addition salts of the compounds of formula I as

( hereinbefore defined which are sufficiently basic to form Si_lch salts... Such acid addition

" 25 salts include for example salts with inorganic or organic acids affording
pharmaceutically acceptable anions such as with hydrogen halides (especially
hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred)
or with sulphuric or phosphoric acid, or with triflucroacetic, citric or maleic acid.
Suitable salts include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen
30 ) sulphates, alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates,

fumarates, succinates, lactates and tartrates. In addition where the compounds of
formula J 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

35  sodium or potassium salt, an alkaline carth 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.



(a) reaction of a conpound of formula (11): 10 OGP 2 OONJ) .11 1
RAN OG1~-IN8Y R X0 0 (Il) 15 in which RI and R2 are as defined in
formula (1) or are protected derivatives thereof, and X and Y are
selected from G .aal kyl (optionally substituted by 1,2 or 3 hydroxy
groups), Cl. aal koxy, hal oal kyl, di hal oal kyl, tri hal oal kyl,

Cl - 4al koxwoi20@4ugsd95 C1 gal koxycar bonyl , - (CH2) pN( Rs) RO PCTREMRIARSnpound
of formula (I11): 20 Are-Gl-02 (I11) where A?" is as defined in fornula
(1) or are protected derivatives therepf and 01 is NHL & is NHz, SH
or OH, or 25 30 WD 2004/065395 PCT/ SE2004/ 000053 7 (b) reacting a
conpound of forrmula (I1V): 0 2 CO2H NO O0/1-N S Ar-Ar2 R

Preferred salts include an acid addition salt such as a hydrochloride, hydrobromide,
phosphate, acetate, fumarate, maleate, tarirate, citrate, oxalate, methanesulfonate or p-
toluenesulfonate, or an alkali metal salt such as a sodium or potassium salt,

In a further aspect the invention provides a process for the preparation of a compound of
formula (I) which comprises: '

() reaction of a compound of formula (II):
10

n

- 15 in which R! and R? are as defined in formula (@) or are protected derivatives thereof, and
X and Y are selected from C;.4alkyl (optionally substituted by 1,2 or 3 hydroxy groups),
C.4alkoxy, haloalkyl, dihaloalkyl, rihaloalkyl, C;4alkoxyCsalkyl,
Cjalkoxycarbonyl(CH)pNRR?,

with a compound of formula (11T):
20 ' ’
Ar-G1-G2 (II)
- where A is as defined in formula (I) or are protected derivatives thereof and G1 is NH,
~ G2isNHa, SHor OH, or
25

30



5 (Min which R, R2, Ar and Ark are as defined in fornmula (1) or are
_protected derivatives thereof, with a conmpound of formula (V) OP
HNO) 10 in which Pis a protecting group, or 15 (c) for conpounds of
formula (1) where Ar has an NH group, reacting a conmpound of fornula
(M): OOH M R, NO ONI 20 (M) in which Rl and R2 and as
defined in wornas65363) and Ar is as defined in fornul a gdivsEzprumeicsted Ar
has an NH group, or are protected derivatives thereof, with a conpound
of formula (VII): 25 Are-L (VII) WD 2004/ 06539% PCT/ SE2004/ 000053 8
in which Ar2 is as defined in formula (1] or is a protected derivative
thereof and Lis a leaving group, 5 and optionally thereafter process
(a), (b) or (@kedcHng@@¥orB¥cied of fofrRRIVRY any protecting groups. ~form ng
a pharmaceutically acceptable salt. Reaction of conpounds (11) and
(I'11) is suitably garried out in an inert solvent eg ethanol, 10 at a
tenperature of from 0C t(b@zppc, preferably 10C to 50C, optionally in

t he RAL

‘ in which R', R?, Ar and A® are as defined in formula (T) or are protected derivatives
(. thereof, with a compound of formula (V)

O—P

N

AN, )

O
10
W)

in which P is a protecting group, or

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

6 o) OH
R N\/j/
\N l \ 0
Q
o//,\N S A
] &1

20 (VD)

. in which R’ and R end as defined in formula (1) and Ar is as defined in formula (f)
provided Ar has an NH group, or are protected derivatives thereof, with a compound of
formula (VII):
25
ArtL (VD



presence of a catalytic quantity of an acid eg trifluoroacetic acid.
Reacti on of compounds (1V) and (V) is carried out by conversion of the
carboxylic acid function to an activated formby reaction with a
coupling agent eg EDCI and is 1-hydroxybenzotriazole, in an inert

sol vent eg dichioronethane, in the presence of a base, preferably

tri et hyl amos0diss¥®s hyl di i sopropyl am ne, at a tenper at RCESBLOIHGRI0C t o
100C, preferably 10C to 50C, in the presence of conmpound (V). Reaction
of conmpounds (VI) and (VIl) is carried_out either by heating in an

i nert solvent 20 such as NWP in the plsesence of a base, for exanple a
nmetal carbonate, under mcrowave irradiation; or by use of catalytic
(or stoicheiometric) Buchwal d conditionsusing a Cu(l) salt with. a

diamine ligand.| . Sol.vent. .such di oxan at t enper at ur f .about
T00C " The B e e38 KO iF KRB Gk B o Ghe e ey Brospfpd 78

hal ogen. 25lesorgRyodms of fornula (11) can be prepared by reacting a
conmpound of forrmula (MIl): .ON2 O N ONSLR (VII) 30 WO
2004/ 06" 395 PCT/ SE2004/ Q00053 i iich R, R2 and P are as defined
above any Ladertonally therrs &r%ﬁ‘ﬁsﬁl\ﬁgﬁﬁb@a{’%d‘? EBNAS ¢ fragnent of a the

group Ar sucheagsemovingumygabtectong geovpet a- di ketone. L is preferably a
hal ogen such gs Wﬁg) la (VIIl) can be prepared
from conmpounds o 0 ?1‘?1; a H%}bﬂiﬁ%%}%ﬂﬁgﬁl& 2 O N :

Reaction of compounds (II) and (III) is suitably carried out in an inert solvent eg ethanol,
10 atatemperature of from 0°C to 100°C, preferably 10°C to 50°C, optionally in the
presence of a catalytic quantity of an acid eg trifluoroacetic acid.

Reaction of compounds (IV) and (V) is carried out by conversion of the carboxylic acid
function to an activated form by reaction with a coupling agent eg EDCI and

15  1-hydroxybenzotriazole, in an inert solvent eg dichloromethane, in the presence of a
base, preferably triethylamine or ethyldiisopropylamine, at a temperature of from 0°C to
100°C, preferably 10°C 1o 50°C, in the presence of compound (V).

Reaction of compounds (VI) and (VII) is carried out either by heating in an inert solvent

20  such as NMP in the presence of 2 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 temperafure of about 100°C.
The group L is any suitable leaving group, preferably L is halogen.

25  Compounds of formula (I} can be prepared by reacting a compound of formula (VIII):

0P

(VIIh
30



ON R (IX) 10 in which R, R2 and P are as defined above by, for

exanpl e, brom nation using N- bronosuccinamde in an inert solvent such

- as chloroformunder a |light source at a tenperature of from15C to

', 80C, preferably at 50C to 70C. 15 Compounds of fornula (I1X) can be

prepared by protection of the cotiesponding alcohols of fornula (X):

OH 0 Nc) BoSdwdk®® i R 20 in which R, R2 and P aresasosebisned

above by, for exanple, reacting with a triallcylsilyl halide in an

i nert solvent such as dichloronmethane at a tenperature of fromOC to

60C, preferably 10C to 30C, in the pre%ence of a base such as

i m dazol e. 25 WD 2004/ 06. 5395 PCT/ SE2004/ 000053 10 Conpounds of

ORME2 S0 if Rich R PEEIRAP S d B HbGVe b 1195 Il g b wit R derSopnifc 'V ©
fragment of a the group Ar such as a zinc salt of a beta-diketone. L is preferably a

halogen such as bromo.

s Compounds of formuia (VIII) can be prepared from compounds of formula (IX):

o—-P

o
&)
z
V2
L]

R\N A\
l
( s
R
(IX)

10
in which R, R? and P are as defined above by, for example, bromination vsing 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.

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

of formula (X):
OH
( .
0 N,
R2 0
T
07 ™N" 78
."I?.l
' 20 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.

25



in which R, R2 and P are as defined above by form ng an acid chloride
by treating wwth a reagent such as oxalyl chloride in an inert solvent
such as dichloronethaue at a tenperature of fromOC to 60C, preferably
10C to 30C, followed by treatnent of the io resulting acid chloride

wi th the hydroxyi sooxazolidine in a solvent such as dichl oronet hane at
a t enper aVQRBL/06539% om OC to 60C, preferably 10C to 3REVFEAMOONE} esence
of a base such as triethylaniine. Conpounds of forrmula (Xl) are
prepared fromthe correspondi ng esters,using standard 15 condition
Compounds of fornula (1V) can be prepa}égd from conmpounds of fornula

[): R2\ OCO2ZRR0ON o~NI S Ar R 20 (xJI in which R, R2 and Ar are
as defined Giopandpeffomuidal(X)ivan be'prepanek faom acidsioMbingdo(fi): and R20i s an
ester formng group by, for exanple, reacting with a conmpound of
fornula 25 (XI11) Aggz-halogen (XI11) WO 2004/065395 PCT/ SE2004/ 000053
11 in which Al igas imed above or by reaction with a conpound Are
where Ar is_as fi ned above provided that Ar contains a nitrogen
centre. ReaBth ounds (XI'l1) and (XIl1l) can be carried out-in an
i nert sol vent di oxan at a tenperature of 10C to 120C in the
presence of ) salt and an al kyl ene di am ne. The group R20
is an ester Formhg group such as alkyl, especially nethyl. Reaction
of conmpounds ()alg' and Are can be carried out in a solvent such as
dimethyl to acetanmide at a tenperature of 10C to 200C in the presence
of a base such as potassium

5 (XD

in which R', R? and P are as defined above by forming an acid chioride 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

10 resulting acid chloride with the hydroxyisooxazolidine in a solvent such as
dichlcromethane at 2 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
15 conditions.

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

0

R CO,R™
I
O '}11 S Ar
R
20
(X0

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

and R?1s an ester forming group by, for example, reacting with a compound of formula
25 (XIID

Ar-halogen (XIID)



carbonate optionally with mcrowave irradiation. A conmpound of formula
(XI'l1) can be prepared froma conpound of formula (XV): R2 O CO2R-7 1N
|l g R15 (XV) in which R, R2 and R2D are as defi ned above by
reaction with a strong base such as 20 lithiumdiisopropylanmde in a
sol vent such as THE at -79C to OC followed by the addition of a
compound of formula (XVI): Ar-CHO (XVI) 25 Conpounds of forrmula (1V)
are prepar efofueasspfpounds of formula (XVI1): 0 CO2R2BCTSEZRNHOMSES
Ar-Ar2 R (XVII) WO 2004/ 065395 PCT/ SE2004/ 000053 12 in which R, R2,
R20, Ar and A? are as defined above, either by deoxygenation .using a
strong acid such as TFA in the presence bf a hydri de source such as
triethylsilane, optionally in a solvent such as dichl oronethane at a

tenperature qﬁ wimﬂ@ﬁ ze aéaésne@ Bbd¥¥ o?bﬁfehétib’iltwaﬁfh éatnpb&?d M WhereyAr i9bOUp by
esterifi cat| d%fh%ca oxg c acid suc
trlfluoroace E:Qrﬂl?i 1?1'8\9 (ORI B PIOSFR, et Frlorlde in an inert
sol vent such as et hyI acetate foll owed by hydrogenolysis, for exanple
usi ng pal | adi Ca?,% CRAR s of
formula ( XVl are prep re%?‘rg 8’5“2 @é ?oﬁlfr)riunlgg Q{églv %J‘J%dned
above by Peadioxpngt 4 iETRCIAYARS dﬂd:s‘o(l Cpm)thepresenceofa copper )saltan an
alkylene diamine. The group R? is an ester forming group such as alkyl, especially
methyl.

Reaction of compounds (XII) and Ar? can be carried out in a solvent such as dimethyl
10  acetamide at a temperature of 10°C to 200°C in the presence of a base such as potassium
( carbonate optionally with microwave irradiation.

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

Cco,R®
RAL 2
PR
o N S
4
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 formuia (XVI):

Ar-CHO (XVD)

25 Compc;unds of formula (IV) are prepared from compounds of formula CXViI):

, o CO,R™
R\
}N\ )
of N S ArAr
R1



Are-Ar-CHO (XVII1) 15 in which Ar and Are are as ddefined above using
condi ti ons anal ogous to those above for the reaction of conpounds (XV)
and (XVl). Conpounds of fornmula (VI) may be made from conpounds of
formula (XIl) by hydrolysis of the ester function (using an al kali
netal or alkaline earth hydroxide in a 20 solvent containg water eg
aqueous ewgeaol068395 aqueous net hanol ) at a tenper at ur e PET/SERWHPEES3t o
100C, or using aqueous mneral acid in an inert solvent at a
tenperature of from 20C to 100C, and H;en coupling the acid residue
with a conpound of fornmula (V) in thepresence of a condensing agent
eg PyBrOP in an inert solvent egTHF in the presence of a base such as
triethylamne at a tenperature of fromOC to 30C. 25 Starting materials

out s ne. ondi VIR RIE, RTAL B £ SRUTRLAAG, bt CLickR By ACRESRRDE WA "2, o
usef ul bec&trerg ackksach as ERBA in {ha aresenso phhysizide souresaucy ps iielhylsfanean and
The (pr ophy PSRy in  RVent £ b heRiGioRutifhe AIALRBGANIS d0C L0y T ve
bnd | hypor POPEPE P G extiesd SR bith gne AR el ac S s
i ncl udi ng raefrifluoraeticomhydriie op nethreekulphgay] chivride irsmiset svenfacthias ed

| HoPi o S ;
(D (e v sty RUBAETLY Wdrbienolyels i A1 Sl piohin B0 R7% 2 ©

at or
obstructivé?ﬂﬁ%’&ﬁﬁ?{%ﬁmﬁ-sease (COPD); asthma, such as bronchial,
allergic, intrinsic, extrinsic and dust WO 2004/ 065395

|1
PCT/ SE2004/ 05 t articularly chronic.Qr i.n rate
st ho . (CoRegunds oFfomfiid (RIAD OGS Sl Koblund b BhmuERVTEs
bronchi ti s;defineik aboveby eeaextiog wathrcompounds XYIIDI s and chronic rhinitis
i ncluding rhinitis caseosa, hypertrophic rhinirtis, rhinitis purul enta;

rhinitis sjgca rhint ti s medi canent osa; nenbranous rhinitis
i ncl udi ng C‘#‘U&Sﬁﬂi& Mi nous and pseudomenbranous rhinitis and
scrofbul ous rhinitis; seasonal rhinitis
15 in which Ar and Ar* are as ddefined above using conditions analogous fo those above for
the reaction of compounds (XV) and (XVI).

Compounds of formula (VI) may be made from compounds of formula (XII) by
hydrolysis of the ester function (using an alkali metal or alkaline earth hydroxide in a

20  solvent containg water eg agueous ethanol or aqueous methanol) at a temperature of
from 0°C to 100°C, or using aqueous mineral acid in an inert solvent at a temperature of
from 20°C to 100°C, and then coupling the acid residue with a compound of formula (V)
in the presence of a condensing agent eg PyBrOP in au inest solvent eg THF in the
presence of a base such as triethylamine at a temperature of from 0°C to 30°C.

25

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

30 ° 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 immunologically mediated diseases including rejection
of transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).

35  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



including rhinitis nervosa (hay fever) and vasonotor rhinitis;
sarcoidosis, farnmer's lung and rel ated di seases, fibroid Iung and
| di opathic interstitial pneunonia; (2) (bone and joints) rheunatoid
rthritis, seronegative spondyl oarthropathies 10 (including ankyl osing
pondylitis, psoriatic arthritis and Reiter's disease), Behcet's
i sease, Sj ogwoewtesgndr one and systenmi c sclerosis; (3) PSKSERPO4/000053
soriasis, atopical dermatitis, contact dermatitis and ot her eczmatous
ermtides, seborrhoetic dermatitis, Lichen planus, Penphigus, bullous
Penpbi gus, is Epidernolysis bullosa, urtidcari a, angi oder nmas, .
asculitides, erythemas, cutaneous eosinophilias, uveitis, Alopecia
areata and ver nalastima)pafitilaty thrénic ofnvéeas b Gind (88 hieabthloh 36 dinfR§! | ac
i sease, proctit hSaer SOSENODI LIC &Sgg.nq-ent egl tis, sfocytosis, ',
Crohn' s di sease, WAEAFROTLENCSS) PIONEIits; agve. AlergicAtropticahigitis sndphirenic have
20 effects renvt ehifitis mchidingghinitis easgosa, ipertmpliie thinitis rhinktk parulents; Haids
(5) (other tissugR 2R f %&aﬂéﬁ?ﬁ?ﬁ%ﬂﬁ%%'ﬁiﬁ@%cﬁ%ﬁu us
at.heroscl erosi s, Agquired Tmmunodeficiency ndr one’ \'BS), plf)upus:,._,-_
eryt hemat odus, s VSTRGHS and pysudomenhranopeibinitisand scrpfosinug chiaitis; seaspnad rhipitis s
][ryasft heni ahgr avi $nchidipahinith Rhetathay %ﬁﬂ@ﬁaﬁﬂ&oﬁﬁﬂﬂis@%@d&ﬁﬁg ARG | S
ascitis, hyper onmt ou rQsy. ., Se syndr.one an
i di opat hic thr o%%%@%%%@%ﬁ%%%ﬁr&?wg@? f‘@ﬁ’?ﬁ’?%ﬁ%ﬁ“@ﬂvﬂﬁﬁ"‘aﬁ’ut e and
chronic follow ng, for exanple, transplantation of kidney, heart,
[ ver, 1 ung, o Ghoi8ahd Ybin®ihEuriioid aARIARercHag B pRidGlofbpariies suS - 30
0s i sease; an ..cancer. Accardingly.,.. Lresent. inventio ,
pr gvi des g%corrpoﬁﬂéu%}f’g ?‘gﬁl"ﬁ‘ﬁ}“& srtﬁiyigt}s, %ﬁﬁ%@géaﬂe@aﬁﬁ&%@ﬁ%@
sakt thereof as HWiseasefedren’ssyhdfonrecdd systemiselérosig; her apy. 35 WO
2004/ 065395 PCT/ SE2004/ 000053 14 In anot her aspect, the invention
provi des the uge a conpound formula (1) or,a har maceuti cal Iy
accept abl e sal é)@ﬁé‘?éﬁﬂ"aﬁ aﬂ@%"@ﬁ%‘@?‘ﬁ‘rﬁe‘m&@f“i aq%apﬁeﬂxﬁra%mafe%re of a
medi cament for udemitite, sesaaghpetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus,
15 Epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata and vernal conjunctivitis;

*(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, food-related allergies which have
20 effects remote from the gut, e.g., migraine, rhinitis and eczema;

(5) (other tissues and systemic disease) muitiple sclerosis, atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic tupus,
(’ erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes,
) 25 nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous
leprosy, sezary syndrome and idiopathic thrombocytopenia pupurs;

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

Accordingly, the present invention provides a compound of formula (1) ora
pharmaceutically acceptable salt thereof as hereinbefore defined for use in therapy.
35



s In the context of the present specification, the term"therapy" al so
I ncl udes "prophylaxis" unless there are specific indications to the
contrary. The ternms "therapeutic" and "therapeutically" should be
construed accordingly. Prophylaxis is expected to be particularly

rel evant to the treatnent of persons who have 110 suffered a previous
epi sode oWO 284/068395 ot her wi se consi dered to be at i ncr BEHEEROM/GRISHT | t he
di sease or condition in question. Persons at risk 'of devel oping a
particul ar di sease or condition gener{gjr |y include those having a
family history of the disease or conditfon, or those who have been

i dentified by genetic testing or screening to be particularly

suscept i bl dnianothleaspeolthednwehtormproeidssthonseadadohpamd of forhbk (1 norent i on

et nent Qe il Eegudl Glas Lt ERHARE I0RRANT bl 0 1°

patient a ¥ tfor usgiip therPY.ect i ve anobunt of a conpound of formul a

(1) or a pharmaceutically acceptable salt thereof as hereinbefore

Gl B Al B BB A bl
patient suftnkess thgrefarpapecifie indicationsio tfe,conterryl Thii temastherapleintid andnpr i ses

admi ni st eri'@%ﬂﬁuﬁ&ﬂy%&ﬂﬁ%&c&sﬁh@d&@%@?' ly effective amount of a

conpound of formula (1) or a pharmaceuti cal |l y-acceptabl e salt thereof
as 25 hereinbefore defined. For the above-nentioned therapeutic uses

t heI dosage Prdpliylexistieexpdcted to be pafticolardy seevaui the trdatnient hﬁpeﬁ&w%g Have

enpl oyed, t LSET £ 2 t
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i munosuppr &ssset corditondaignestion Perenys atyiskof developipsriuleo flistaseonl a (1)
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refera rom,0. a | re _prefera rom. up to
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dai | y dosagssesptible bedeyeinping i difeasear nerditionl) will typically be in the
range fgopm 0.00 1 ng/kg to 30 ng/kg. 35"

The invention further provides a method of effecting immunosuppression (e.g. in the
treatment of allograft rejection) which comprises administering to a patient a
therapeutically effective amount of a compound of formula (1) or a pharmacentically
acceptable salt thereof as hereinbefore defined.

20
The invention still further provides a method of treating, or reducing the risk of, an
airways disease (e.g. asthma or COPD) in a patient suffering from, or at risk of, said
disease, which comprises administering to the patient a therapeutically effective amount
of a compound of formula (1) or a pharmaceutically-acceptable salt thereof as

25  hereinbefore defined.

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

30 . dosage of the compound of formula (1) will be in 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/kp. 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.

35
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



The conpounds of fornmula (1) and pharnmaceutically-acceptable salts
thereof nmay be wused on their own but will generally be adm nistered in
the formof a pharmaceutical WO 2004/ 065395 PCT/ SE2004/ 000053 15
sonmposition in which the fornmula (1) conpound/salt/solvate (active
Ingredient) is in association with a pharmaceutically-acceptable

adj uvant, diwoentinessoxcarrier. Depending on the node of pcsmosiobsss on,
the pharnaceutical conposition will preferably conprise from0.05 to
99 %w (per cent by weight), nore preferabl | ess than 80 %v, e.g. from
5 0.10 to 70 %v, and even nore preferably ess than 50 %w, of active

ingredient, all percentages by weight being based on total

conposi tion. ThusositioRan Wh%ﬁ%fohﬂnﬁﬂ]) lc&ﬂ %a]%cgwdtgﬁﬁn\% Iﬂg—%&ﬁ?ﬁ%' cal
conposition COfTBI‘I sin nFoun t maceutical ly
accept abl e saP™¢ ?ﬁ?@?’@?"é’l’ @Mé@“@%‘?’ﬁ%ﬁ%l%i’%ﬂ

with a phar rraonthemm:leloi admmfsp‘amdm, me@ﬁamme&mpalcbbinpﬁiﬁommﬂwﬁm‘e]p corhpise
hventi on U k30,04 80U (Fer BEABE WRich! mblkDrBbaH AL 3k 50 A)vf?‘mgx

phar maceut i ca COg&)OSI tro conprises

compound of f 8RR apd evgn Hﬁﬁﬁ%?@@t@bﬂ?ﬁ?éhﬂ@%é‘de?ﬁ@@ﬁammﬂlﬁﬂ& ﬁbr eof
as herei nbef op&cdﬁﬁgegeﬁwmt%,%&gedpjmaﬁmﬁogﬁgﬁl y accept abl e

adj uvant, diluent or carrier e pharmaceutical conposition of the
[ nventlon maybe adm nistered topically (e.g. to the lung and/or
ai rways or t oThirethsiprespntiinventien flar proviflessghatmasasicalswspesisormsnprising 2

hept af | uor oal Kﬁﬂﬁoxﬁﬂﬁ)?ﬁﬂnﬁla or YAl EEatfy o és?.ﬁ%wré?; as her?nbeforc
systemcally, or aJ dm |strat nin orm o ets,
capsul es, Gﬁ@wﬁémf”?‘?ﬂw@? P%“é‘%"e“% B)?cceﬁté Agigyant. Fﬁtﬁf €4 i on
i n{t he form of solutions or suspensions, or by subcutaneous
admnistratio itories
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PMA/ i ononyci n%ﬂ@?%moa theduvenfiprowvhich commisesainRg formponng offepmula (1) ora
proliferati onphamatraticalyascpthbicisak tirrcaN i lerdistietge ddfidefvdtedure  set out
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The pharmaceutical composition of the invention may be administered topically (e.g. to
the lung and/or airways or to the skin) in the form of solutions, suspensions,
heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by oral
20  administration in the form of tablets, capsules, syrups, poWders or granules, or by
parenteral administration in the form of solutions or suspensions, or by subcutaneous
administration or by rectal administration in the form of suppositories or transdermally.

( The ability of compounds which can inhibit PMA/ionomycin-stimulated peripheral
25 blood mononuclear cell proliferation can be assessed, for example using the procedure
set out below,

The invention will now be illustrated in the following Examples in which, uniess
otherwise stated:

0 . _ ,
(i) evaporations 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;

35  (ii) 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;



(1) evaporations were carried out by rotary evaporation in vacuo and
wor k-up procedures were carried out after renoval of residual solids
such as drying agents by filtration; 35 (ii) operations were carried
out at anbient tenperature, that is in the range 18-25C and under an
at nosphere of an inert gas such as argon or nitrogen; WO 20041065395
PCT/ SE200%00000%S95 16 (iii) yields are given for ill uSCTSEXEHIWIPBY and
are not necessarily the maxi mum attainable; (iv) the structures of the
end- products of the fornula | were conildrrred by nuclear 5 (generally
proton) magnetic resonance (NVR) and Ss spectral techniques; proton
magneti c resonance chem cal shift val ues were neasured on the delta
scal e and pl@gkyieldsure gipdn for iliustmation enlylanduire ast feoéskmily theanaximhmgl et ; d,
doubl et; t,fafl Let in, multiplet; br, broad; q, quartet, quin,
quintet; 10 t{(m? 'nt er medi at es were not gener al I y fully characterised
and purity was assessed by thin |ayer chromatography (TLC),

hi fgh- per f or (ivrigesstruéteel of hé wm%bhmﬂweﬂ%aﬁﬁnﬂwmaﬁtry (M),
infra-re
2,3-Dich or@e@@&ﬂl\&%%@% ’%”Sﬁﬁ'ﬁgﬁm?‘fﬂ% WERAES AR - DVF
Tet r ahydr ofmamremancpwbemwausbmw@mmumd Dmﬁlerda celeand peaknt i on.
20 l e 6- :

xa |e 6-ddigoipe tlrésrﬂ'etéfl@wn asfollows 5 V%let, d, doullalft % (1 Ssn: ?Pﬁl\?%f}’ br,

hvl . 1- (22. nbw di nv azol -4-vi | heth oxV- 2-
i soxazol t di Beﬂ%ﬂmm@%hw -1 - (1- met hyI et hyl
t bi eno(2. 3-dbvrimdine- 2,4(1F T.3 one 25 OH
10 (v)intermediates were not generally fully characterised and purity was assessed by thin
layer chromatography (TLC), high-performance liquid chromatography (HPLC),
spectrometry (MS), infra-red (IR) or NMR analysis,;

Abbreviations
15 2,3-Dichloro-5,6-dicyano-1 4—benzoqumone DDQ
Dimethylformamide DMF
" Tetrahydrofiran ¥ THF

The following examples illustrate the invention.

20
Example 1
imethyl-1-(2-pyrimidin -pyrazol-4-vlimethylj-5-[{(4S)-4-hydroxy-2-
isoxazolidinyllcarbonyl]-3-methyl-1-(1-methyleth ieno{2.3- idine-
2.4(1H, one '
25

thyl methy] 2-methyl-5-(N.N-methylethylamino}-thiophene-3 4-dicarboxvlate
Ethoxycarbonylmethylene triphenyl phosphorane (33.8 g) in dry THF (200 ml) was
treated with isopropy] isothiocyanate (10.1 g) at 65°C for 16 h under nitrogen. The
30  mixture was cooled to -78°C and methy] 3-bromo-2-oxo-butanoate was added. The
reaction was allowed to warm slowly to room temperature. After 24h at room



OONN I fNIN N ;~kN tof a) the vl nethyl 2-nethyl-5-(N

N- et hvl et hyam no) -t hi onhene- 3. 4- di car boxvl at e Et hoxycar bonyl net hyl ene
tri phenyl phosphorane (33.8 g) in dry THE (200 nil) was treated with
I.sopropyl isothiocyanate (10.1 g) at 65C for 16 h under nitrogen. The
30 m xture was cooled to -78C and net hyl 3-bronp-2-oxo-butanoate was

added. The rgach gs allowed to warmslowy to room t gapeERbMb
After 24h at roon% 2004/ 065395 PCT/ SE2004/ 000053 17 tenperatur@f’%mre

met hyl 3-brono- 2- oxo-butanoate (2.8 g) was added and the m xture was
warnmed to 60C for 16 h. The cool ed reactilih was poured into water
(1.5L) and extracted into ether. Dryi ng and evaporation gave an oil

o ohoxane- E?Lﬁ'%écﬂ?ﬁ%@gﬂgﬁ’i’f%é’%- - Sﬁ% A0 § el Vs R b B 4
1HCDO3 1. 23- 1.v@s(apnedip éh"ﬁrco e@ptwn Wi pogred it pater §1.512 apd 24,

(i 12 3744 t2( t1H ] eltractad ihto emm IDtying and evaporation gave an oil which was chromatographed

| 0 ddi I\/glemr SI %gg{c%nga]gﬁﬁ gf‘,fe QH@I éc&‘%t egrﬁJ kcs%%é{lé' t%{@c%'l’[9‘3%safljijsalﬁ)ende in’

anhydr ous t%l d’élﬁ@?‘g er nitrogen was treated dropwise with
acetyl chlori cﬁe’l‘l(cﬁclﬁmfhdl )55@[-&11119,12 26(2His)y B.46(1 Hys),\8.8203 1,30, 44(RH, Phe42(1H,
product of stq,p_s)a) (23 g) dissolved in anhydrous toluene (15 nl) was
added and the mxture was stirred for 72 h. Ether (360 nl) was added
and the insol uble rraterlal was S f||tered off and washed with a small
vol ume of et héyMetindl e : hylethiy peihie)

sat ur at ed ﬁ)odlmlgﬂelg gﬂ@@l ut ion, dried and evapor at ed. The
( Silver cyanate (13.5 g) suspended in anhydrous toluene (90 ml) under nitrogen was
' treated dropwise with acety! chloride (5.34 ml) and stirred vigorously for 30 min. The
product of step &) (23 g) dissolved in anhydrous toluene (15 m!) was added and the
mixture was stirred for 72 h. Ether (360 ml) was added and the insoluble material was

15 filtered off and washed with a small volume of ether. The combined organic solutions
were washed with saturated sodium bicarbonate solution, dried and evaporated. The
residue was treated with a solution of sodfum methoxide in methanol (25wt%, 64 mi) at
room temperature for 72 h. The reaction was cooled in ice and treated with
triroethylsilyl chloride (50.8 ml) and stirred at room temperature overnight, All volatiles

20  were removed in vacuo ang the residue partitioned between water and ethyl acetate.
Drying and evaporation of the organic solution left a residue, which was
chromatographed (8i0,/2:1 isochexane-ethyl acetate then 3:2 isohexane-ethyl acetate) to
isolate the major component (12.2 g). This was taken in dry DMF (150 ml) with
potassium carbonate (6.95 g) and methyl iodide (7.1 g) for 72 h at room temperature.

25  The mixture was poured into water (2L), acidified and extracted into ether, Washing
with brine, drying and evaporation gave a solid which was boiled in isohexane (200 ml)
containing ethyl acetate (3 mi). On cooling the precipitated pale yellow solid was
collected and dried, to afford the sub-title compound (10.5 g).

MS (APCT) [M+H]" 297
30 'Hepas 1.6(6H, ), 2.44(3H,8), 3.37(3H, s), 3.95(3H, ), 4.66(1H, br)

c) 1,2,3,4-Tetrah)5dro-3,6-dnneﬂ111 -1 (1-methylethxl)~2,4-dloxo-t_1nenol2,3-

dlpyrimidine-5-carboxylic acid
35 To a solution of the product of step b) (3.81 g) in THF (50 mi) and methanol (5 ml) was

added 1N 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)

40 MS (BSI) 283 [M+HT'




residue was treated wth a solution of sodi um nethoxi de in methanol
(25wt % 64 m) at roomtenperature for 72 It The reaction was cool ed
inice and treated with trimethylsilyl chloride (50.8 nl) and stirred
at roomtenperature overnight. Al volatiles 20 were renoved in vacuo
and the residue partitioned between water and ethyl acetate. Drying
and evapomdiioomesdst he organic solution | eft a resi dueCTisERBHOWOSS
chromat ographed (Si O7/ 2:'1 i sohexane-ethyl acetate then 3:2

i sohexane-ethyl acetate) to isolate the major conponent (12.2 g). This
was taken in dry DVF (150 m) with po{%\ssmm carbonate (6.95 g) and
nmethyl 1odide (T.1 g) for 72 hat roomtenperature. 25 The m xture was
poured into water (2L), acidified and extracted into ether. Washing

Mohexane. (et 20050 M Sy blaththaigeas bor | ed |0
preci pitat m&mﬂﬂ@_and drled to afford the

sub- it e s:bﬁ@fﬁneg:)odubﬁf(:ﬁ?&)l() 4D W b DCRIBO &) Wad-aled dxaifI6H, d) |
44( 31 D?I?

3, 4- gl'et :ﬂa?\) @%{é ﬁ% a rreth ei!ﬂmﬁﬁ ZI“Q &Jﬁlf%rnZ 2,T§c

ddl oyri mi dlar‘f FB%‘ 1} Yaspdded 19 "%F’%’b‘? |‘F°€S‘Fz°§lﬁ@° od¢ st ep

b) (3.81 g)(lish grmﬁmsmymjm(aaznd)hm (2Gmi) &t %@ endeaditoged taddaOH ( 25. 7

n) and th%m&ééﬁr&d%ﬂoﬁaﬁﬁﬁmﬂﬁgﬁfefﬂﬁﬁxOQEﬁaJQEshé@wRﬁwaieﬁ- MR ovaci dified
with 2. 5N H ‘snd extract ed

ani, c cts washed with
wat er, dri ¥ 8%%%%5@%58‘@%%?@3{ umfltfr'r?cEJ'p P % vaBor at ed
under r #jucieddugvaspurified bycojime chrhwatopmsphy avee silieayplutingl with ethybesefate to3. 40
g) 40 M5 (Eﬁbamg&&.ﬁwpomm&@ﬁ%S PCT/ SE2004/ 0011053 18 d)
5-[[(4S)- im% gsoxazol I di nyl ] car bonyl ]-3.6-dinethvl-1-(1-
nmet hvl et hyl E yrimdi ne- 29@&4 3Fn-dione To a susgenm on
of the pro éiDMé‘Pl 9T1t52(§§H=(TS) 3@092) 4 @H 3(‘—:?03 h?§3HA/&@ HAtrd P84 419)’ S
chloride (14.3%4/ 24 mi), DWS-5(SDQ1H)mpnd the mi xture stirred under
nitrogepsfor 2 hr. The acid chloride solution was added to a
suspensi on ef I di

8i i

dimethyl-1-(1-methylethyDithieno[2,3-d}pyrimidine-2.4(14,3H)-dione
To a solution of the product of part d) (2.52 g) in DCM (30 ml) was added imidazole -
{0.53 g) and tert-butyldimethylsilyl chloride (1.18 g) and the mixture stirred under

20 mnitrogen for 24 hr. It was acidified with 1IN HCl and extracted with DCM, 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 i-hexane/ethyl acetate (3:1) followed by i-
hexane/ethyl acetate (1:1) to give the sub-title compound (2.42 g).

25 8 'Hpuso 0.09 (6H, d), 0.86 (9H, s), 1.50 {6H, d), 2.31-2.34 (3H, m), 3.18-3.19 (3H, m),
3.44-4.15 (4H, m), 4.50-4.97 (2H, m)

6-Bromom -5-[[(4S 1.1-dimethylethydimethylsilvljoxyl]-2-
i1soxazolidinyl]carbonyl]-3- 1-1-(1-methylethylithieno{2,3-djpyrimiding-
30 240 H3H)-dione
_to & solution of the product of part e) (2.42 g) in chioroform (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 anhydrous magnesium sulfate, filtered and evaporated

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

g 6-(2 -Acegv_l-S -oxobutyl)-S-{{(48)-4-{{(1.] -d1methylethxl)d1methylsﬂxl Joxyl-2-

40 2.4(1H3H)-dione



(1.51 g) and triethylamne (3.52 m) in DCM (20 m) at OC under
nitrogen and the mxture stirred at roomtenperature for 3 by. It was
washed with water, dried over anhydrous nmagnesium sul fate, filtered
and evapor ated under reduced pressure. The 1o residue was purified by
eol utm chr omat ogr aphy over silica, eluting with ethyl acetate to give
the sub-title conmpound as a solid (2.52 g). M5 (ESI) 354 [ MtH + 5' HDMso
1.50-1. 52 (6W0 204/0653980- 2. 34 (3H, m, 3.18-3.19 (3H, m , PCI/SE2004/00®5 4H,
m, 4.59-4.74 (2H, m, 5.49-5.50 (IH m 15 el 5-f f (4S)-4-f
[(1,1-Dinmethvlethvl)dinmethylsilyll oxvl-2-i soxazol idinvll carb

onvl ] - 3. 6- 19

di met hyl - 1- (I - net hyl et hv] ) t hi enof 2. 3-dl nvri m di ne-2. 4(1 H, 3. F1) - di one

To a sol uti on Aosolutive qﬁfchdnmducbrif peatf)X (2483 gj &&Zn@cetyﬂnca&\dtéﬂﬁﬂrmll

added i m dazol Jféhr?

and the m xt ucfﬂo t rr %gh&%%w%‘ﬂ@ﬁ z{ w&o%&ham gi}?ojdﬁl
with IN HA a ?’t&é Bféo"\r\n% o ﬁ%‘ 1% Vs dc“”ﬂb afHed QYA IEHAGR

wat er, dried mmesamnytdfamﬁltﬂmgmbwmraed trakeereddeld tpeesaute anglve thamﬁ:euitkt ed
under reduged gk &ﬁ{dr(§93 Epe residue was purified by colum

chr onmat ograph %‘%}% Mgﬂa,el uting wth i-hexane/ethyl acetate (3: 1)

foll owed by i- acetate (1:1) to give the sub-title
conpound (2.42 g) 25 S' HDMSO 0. 09 ( 6H, d) 0.86 (911, s),1.50 (6H, d),
2.31-2.34 (3Hh 4L i é’ﬂi eth dimeBylidyltbx3 2 %&aﬂeiﬂ%léﬁr&ﬁ 697
(211, m D6

Br ononet hyl -
| soxazol i d¥°nyl Sal i
et hyl et hy IMotahsobstiof 3f e qiﬂqductloﬁpaﬂ't £)40.73@) . chDirbfaHi (25 m) svab addad

ol on of ¢ RIS Rl fmthrd BickhliS A 8! B éel Qe
dded N- b n%gmg (S t t 3\% )“??ﬂa
whi | st being MASHEI aermqu{mg@gawwa e it o ooyt b reced
cool ed, washedresiures The mesidee wasi putifiesby colvmredomatographt aver sitica, ddﬂm/\?itth
anhydr ous Fag st dnenethy io%iaﬁaﬁlflbfdll@{a@djb W&b&&e E B8) WHEE the Qb
pressure to g'cXSp&ﬂﬁ(ﬁﬂ?gf't e conmpound (2.83 g SI') 546 and 548

[ M+H] + MS
(ESI) 640 [M+H]*

i} 6-[(3,5-Dimethyl-1-(2-pyrimidinyl)-1H-pyrazol-4-ylimethyl}-5-[{(48)-4-hydroxy-2-
20 isoxazolidinyljcarbonyl]-3-methyl-1-(1-methylethyl)thienol2.3-dlpyrimidine-
2,415 3H)-dione '
A solution of the product of part h) (0.43 g) and trifluoroacetic acid (0.5 ml) in DCM (10
mil) 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
: 25  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 (9:1) to give the title compound (30 mg).
MS (APCI) 526 [M+H]"
8 "Hpmso 1.44-1.46 (6H, m), 2.16-2.19 (3H, m), 2.53-2.55 (3H, m), 3.17-3.19 (3H, m),
30 3.48-4.14 (6H, m), 438 (1H, 5, br), 4.60-4.80 (1H, m), 5.48-5.52 (1H, m), 7.46 (1H, &),
B.87 (2H, t)

s

40




g)_6 (2 Acetyl 3-oxobutvll-5 1f(4S 4-ff(I

1-di net hyl et hvl i di net hvl silyl | oxyl - 2-

i soxazol i di nyl Jcar bonyl | - 3- et hyl - |

-(1-nmethyl ethvl|thieno[2. 3-dlywi m di ne 40 2. 4(1H. 3H)-di one WD

2004/ 065395 PCT/ SE2004/ 000053 19 A solution of the product of part f)
(2.83 g) ar¥034048653%¥et y| acet onate hydrate (1.47 g) in REWHR2HHOPMET 50

m ) was heated under reflux for I hr. It was cool ed, washed wi th sodi um
bi carbonate solution, filtered through éﬁl ite, washed with brine, dried
over anhydrous magnesiumsulfate, filtéred and evaporated under
reduced pressure to give the sub-title 5 conmpound (2.93 g) M (ESI)
566 [ M+H] * MEzample2S)-4-f [(1 i -

- Di met hyl et hgliiscsldnmithvilisialy 1i-12-
[[3.5-dinmethyl - ' _ .
10 methyleth¥ 150 , m T O Re = R L= yay
of the produ 3 ong) (0.73 g) in chloroform (25 m) was added
pyrim di ns2-yl hydrazine (0.27 g) and the m xture stirred for 48 hr.. It
was washed with water, droed over anhydrous nmagnesi um sul fate,
filtered and evaporat eo’F"B“nder reduced pressure. The residue was

purified by col Mgt ogr aphy over silica, eluting with 15

i - hexane/ et hyk e (1:1) followed by i-hexane/ethyl acetate (1:4)
to give the scij%tiil ound (0.43 g). M5 (ESI) 640 [M+H + i)
6-[f3.5-Di net N

i di nyll-1Huvrazgl - 4- l('n\axthylI-5-ff(48)-4-hydroxy-2- 20
I soxazol i di nvi I'carbonvl | 53- met hyl -1 -(1- et hyl et hvl )t hi enof 2, 3-dl pvrim d

{

ine 2.4(1H 3H -dione | ution of the product of part h) (0.43 g) and
trifluoroacetic acid (Q5!§m) in DCM (10 m) was stirred for 72 hr. It
was concentrated in vacuo, diluted with sodium bicarbonate solution,

and ext r act eq) M4B)L {1 BERMEIGhyIidIBRVISMTiogyEX isb AGHBAINARE

wat er, dried m droys (ragnes| um
evaporated u e S -?‘Z:“’-"‘“E_ !-J'_'

chr omat ogr apEetisesn Ighienal2 3-dinvrimidine-2 AW Hirdionay c et at
10 To a solution of the product of example 1 part g) (0.73 g) in chloroform (25 ml) was
added pyridin-2-ylhydrazine (0.28 g} and the mixture stirred for 48 hr. It was washed
- with water, dried over anhydrous magnesium sulfate, fittered and evaporated under
reduced pressure. The residue was purified by column chromatogrephy over silica,
eluting with i-hexane followed by i-hexane/ethyl acetate (1:1) to give the sub-title
15 compound (0.28 g). :
MS (ESI) 639 [M+H]"

Ei;;l:
«:
-
<]
>
Q

20 24(0H3M)-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. If 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
25  residue was purified by column chromatography over silica, eluting with ethyl acetate
~ then ethy] acetate/methanol (49:1) to give the title compound (88 mg).
MS (APCI) 525 [M+H]"
8 'Hpmso 1.44-1.47 (64, 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 (14, m), 7.30-7.34 (1H, m), 7.80 (1H, d),
30 7.95(1H, dt), 8.45-8.47 (1H, m)



t hen ethyl acetate/nethanol (9:1) to give the title conpound (30 ng).
M5 (APCI) 526 [MtH + 6 'Hrzso 1.44-1.46 (6H, m, 2.16-2.19 (3H m,
2.53-2.55 (3H m, 3.17-3.19 (3H, m, 30 3.48-4.14 (611, m, 4.38 (IH,
S, br), 4.60-4.80 (1H, m, 5.48-5.52 (1H, m, 7.46 (1H, dt),
.8.87(2H,t) 35 40 WD 211141065395 PCl/ SE20041000053 20 Exanple 2 6-f
| 3S- di met hviwé 2@4me39di nvl ) 1Hpvrgzol -4 vilnmethyfl 5 [[ (EXSySERStpEKY 2
i so cxazolidinyllcarbonvll-3-nethyl-I-(1-methvlethyjthienor2 . ,
3-dl nvrimdine- 2,4(1H 3H)-dione 5 OH Oz(fN O O~S) LN'N N a) 5_
11(49)-4-11(1 ‘
1- Di met hvl et hvl ) di et hyl si | vl | oxy] - 2-i soxazol i di nvl | carbonvil-6 1f3
5-dinmethvl -1-(2-pyridinvl)-IH pray azol =4-yl)nethyl]-3-nmethyl-]-(1-
met hyl et hvl ) t hi_eno{ 2. 3-dl nvrim dine-2,4(1K3H)-dione 10 To a solution
of the produc&‘gpﬂfééa le 1 part g) (0.73 g) in chloroform (25 m) was
added pyri di n{®-3llirjidaPimethylol-2athipzolhd H-pyrapeld-yliimethyl] 1, 23/4-tarabyrdar .
It was washed memﬂmtﬁemymﬁﬂz,mxoﬁfmm%ymaﬁ%ﬂmﬁy&,ﬁgm,
filtered and eva o[ig,te under ~ reduced pressuré’ The residue Wwas :
purified by cdioy MPonat ogr aphy over silica, eluting with i-hexane
foll owed by i-hexanel ethyl acetate (1:1) to give the sub-title

OH

A mixture of (§)-2-[[6-[(3,5-dimethyl-1 H-pyrazol-4-yl)methyl}-1,2,3,4-tetrahydro-3-

10 methyl-1-(1-methylethyl)-2,4-dioxothieno[2,3-dJpyrimidin-5-yl]carbonyl]-4-
isoxazolidinol (237mg), 2-bromothiazole (237mg), copper(l)iodide (20mg), trans-
cyclohexane-1,2-diamine (15mg) and potassium carbonate (145mg) were heated at
100°C in 1,4-dioxane(1m]) for 24hys. The reaction mixture was concentrated to dryness
and purified by chromatography on SiO2 (Biotage cartridge) (eluting with EtOAc to 5%

15 MeOH in EtOAc) and subsequently reverse phase chromatography to give the title
compound as a white solid (110mg).

MS (APCI +ve) M+H = 531.1
( 8 "Hpuso,120°C 1.47 (6H, d), 2.17 (3H, 5), 2.60 (3H, s), 3.20 (3H, 5), 3.46 (1H, d), 3.75
20 (1H, d), 3.89-3.95 (2H, m), 3.89 (2H, 5), 4.46 (1H, sep), 4.70 (1H, s), 5.08 (1H, 5), 7.38
(1H, d), 7.56 (14, d).




15 conpound (0.28 g). M (ESI) 639 [ MtHf b)

6-1f 3. 5-Di net bvl -1 -(2-pyridi nvfl -1 H pyrazol -4-vllInmethvil -5-f[(4S)-4-hy
rroxy-2-

i soxazol i di ny] carbonyl | -3-net hyl -1 - (1- et byl et hyl )t hi enof 2. 3-dl pvri m di
ne- 20 2.4(1H 3H)-dione A solution of the product of part a) (0.28 g)
and trifl uswozesassi®sacid (0.5 m) in DCM (10 m) was PCITISERY4/60603537 2
hr. It was concentrated in vacuo, diluted with sodi um bi carbonat e
solution, and extracted with ethyl acet gé the organic extracts washed
with water, dried over anhydrous magne$fum sulfate, filtered and
evapor at ed under reduced pressure. The 25 residue Was purified by

col utm chr omat ogr aphy over silica, eluting with ethyl acetate then

et hyl acet at%%ag@ogiwl(ﬁa 1) to give the title conpound (88 ng). M

(APCI) 525 | 44-1.47 (611, m), 2.17-2.19 (3H, .

2 56-2.58 (314, n), 3.47-4.14 (611, n), 4.38 (111, s, br), 4.60-4.80
(1H m, 5. 5iﬂl§b153n Gﬁmmnoﬁyﬁﬂ-sﬁmaﬂa righkral biddd thdidnublear cel0 7- 95
(1H, dt), 8 45- ll? WD 2004/ 065 5 PCT/ SE20041000053 21 :
Exanpl e 3> prolifera

(S)-2-[(6-[(3,5-Di rrethyl -I1-(2-thiazolyl)-1H pyrazol -4-ytlnethyl]-1, 2, 3,
4-tetrahydro P - OF
3-met hyl - 1 - ( 1ogE Ry P et B et tr B s v B Rme g 1% bony
11-4- 5 isox¥¥lidinol pH OOON HII Lis A mixture of

(S) - 2-[[6-[ ( BatSbottbived Mbrotitie piaiésa TOmpuits wWees prepdredlas OmM sfotlt EeHRioHE @r 3-

n& ny1 -1 G LoV G = oA O pentas vas srengrd IR RME dprd i
were prepared from this solution. 10pl of the 50-fold diluted stock, or dilutions of it, -
were added to the well to.give concentrations in the assay starting at 9.5uM and going
down. Into each well was placed 1 x 10° PBMC, prepared from buman peripheral blood
from a single donor, in RPMI1640 medium supplemented with 10% human serum, 2mM

15  glutamine and penicillin/streptomycin. Phorbol! myristate acetate (PMA) (0.5ng/ml final
concentration) and jonomycin (500ng/ml final concenttation) were added to these cells
in supplemented RPMI1640 medium (as above) so that the final volume of the assay was
0.2ml, The cells were incubated at 37°C in a humidified atmosphere at 5% carbon
dioxide for 72 hours. *H-Thymidine (0.5uCi) was added for the final 6 hours of the

20  incubation. The level of radioactivity incorporated by the cells was then determined and
this is a measure of proliferation.

The compounds of the Exaraples were found to exhibit an IAs value of less than 1 x
105 M in the above test., Of the specific examples, examples 1 had a PIAsq0f 8.3 and
25 Example 3 had a P1As of 9.07 in the above test,



i soxazol i di nol (237mg), 2-bronothiazole (237ng), copper(l)iodide
(20mg), trans- cycl ohexane- 1, 2-diam ne (15ng) and potassi um car bonate
(145mg) were heated at 100C in 1,4di oxane(lm) for 24hrs. The reaction
m xture was concentrated to dryness and purified by chronmat ography on
Si2 (Biotage cartridge) (eluting with EtQAc to 5% 15 McOH in Et OAc)
and subsequently reverse phase chromatography to give the title
conpound as wowHe3Isol id (110ng). M5 (APCI +ve) MrH = S5R/SE2004/000053

S' Hpso, 120C 1.47 (6H, d), 2.17 (313, s), 2.60 (3H, s), 3.20 (3H, s),
3.46 (1H, d), 3.75 20 (1H, d), 3.89-3.93 (2H, m, 3.89 (2H, s), 4.46
(1H, sep), 4.70 (1H, s), 5.08 (IH, s), 7433 (IH, d), 7.56 (IH, d). WO
2004/ 1165395 PCT/ SE2004/ 000053 22 Pharnacol ogi cal Data Inhibition of
PMA/ | onomyci nCltimsul at ed peri pheral bl ood nononucl ear cell 5
proliferation The assay for PMAiononycin-stinmulated PBMC proliferation
was perfornmed in 96- well flat-bottoned mcrotitre plates. Conpounds
wer e prepar edlasA comprusd eEfermele @ik ons in 10 di methyl sul foxide. A
50-fold dilution of this was prepared in RPM and serial dilutions

were prepared fromthis solution. 101 of {he 50-folgdiluted stock,  or
dilutions of it, were added to theQwell t yYverctoncentrations in the
assay starting at 9.5M and goi eachh well was placed | x
105 PBMC, prepared fromhumanrgg ' bl ood~trom a single donor, in
RPML1640 medi um suppl emented w t hf 10% erum 2nmM 15 gl utam ne and
penicillin/streptomnmycin. Phorbol r e égeta e (PMA) (0.5ng/m

final concentration) and ionod?cinw(SOOng/nM“ﬂi al concentration) were
added to_thse cells in suppl'enentRd RPM | 640 nedium (as above) so
that the final volune of the assay was 0.2nl. The cells were incubated
at\37C in a humdified atnosphere at 5%c on dioxide for 72 hours.
3H Thym di ne wberii ) was added for the final 6 hours of the 20

i ncubation. The |evel of radioactivity. incorporated by the cells was

t hen determn
ﬁﬁan%q% each independently represent C;.salkyl, Ci.salkenyl, Cs.scycloalkylCy salkyl or
10 Csgcycloalkyl, each of which may be optionally substituted by 1 to 3 halogen atoms;

Qs CR'R’ where R* is hydrogen, fluotine or C;.¢ alkyl and R® is hydrogen, fluorine or
hydroxy;

15  Arisa5-to 10-membered sromatic 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 substituenis independently selected from
Ci4alkyl (optionally substituted by 1, 2 or 3 hydroxy groups), C4alkoxy, halogen,

(‘ haloalkyl, dihaloalkyl, or trihaloalkyl, (wherein alkyl groups suitably contain from 1 to 4
) 20  carbon atoms) CjualkoxyC,.4alkyl, C;4alkylthio, C).4alkoxycarbonyl, C;4alkanoyl, oxo,
thioxo, nitro, cyano, -N{RSR' and
~CHa)pNRYR®, hydroxy, Cj.4alkylsulphonyl, C)4alkylsulphinyl, carbamoyl,
C1.salkylcarbamoyl, di-(Cjsalkyl)carbamoyl, carboxy, SO;N(RHR?;

25 " Afis 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), C4alkoxy, halogen, haloalkyl, dihaloalkyl, or trihaloalkyl,
(wherein alkyl groups suitably contain from 1 to 4 carbon atoms) C;.4alkoxyC;.salkyl,

30 Craalkylthio, Cy.alkoxycarbonyl, Cz4alkanoyl, oxo, thioxo, nitro, cyano, -NR®R” and
~(CHPNERHR?, hydroxy, C;4alkylsulphonyl, C; salkylsulphinyl, carbamoyl, Ci-
salkylearbamoyl, di-{C;_salkyl)carbamoyl, carboxy, SONRYR?;



this is a neasure of proliferation. The conpounds of the Exanples were
found to exhibit an I Aso value of less than 1 x 10'6 Min the above
test.. O the specific exanples, exanples | had a Pl A50 of 8.3 and 25
Exanple 3 had a PIAS0 of 9.07 in the above test. W) 2004/ 065395

PCT/ SE2004/ 000053 23 Cains 1. A conmpound of formula é&% O0 CH O
RAN O-N Ar -WP2004865895y wherein: R and R2 each i ndependBnt/PERUHANIEE ont
C _6al kyl, C3.6al kenyl, C3.scycloal kyl d -3alkyl or 10 C3.6cycl oal kyl,
each of which may be optionally substituyed by 1 to 3 hal ogen atoms; Q
IS CR4AR5 where R4 is hydrogen, fluorine or C .6 alkyl and Rs is

hydr ogen, fluorine or hydroxy; 15 At is a 5- to 10-nenbered aronmatic
ring systemwherein up to 4 ring atonms nmay be heteroatons

i ndependent | yigeiested fromnitrogen, oxygen and sul phur, the ring,
system being optionally substituted by one or nore substituents

I ndependently selected from C, 4al kyl (optionally substituted by 1, 2
or 3 hydr oxy RjendRb59ach Bdementatly regredentoehydroge htoml €)alkadoyiat Calakisl , or

tri hal oal kyl , (A=) p,&,gy i anag 9 0,4, 20
carbonat léms ﬁg‘gl e)illyo ah?%ﬁ&%iﬁgtkwé%ﬁ% ! ,éf%"{}%%? otr??;l ,

C2. 4al kanoy| membgred sptpgated heterpeyelis ringpatienallxcemsining aferther O-5,) NHERNp !
hydroxy, C1. 4addgy!| sul phonyl, Cl4al kyl sul phinyl, carbanoyl,

Cl. 4al kyl car banoyl , di-(( -aal kyl ) carbanoyl, carboxy, SO2N(Rs)R9; 25 .
A? is a5 or menpered aromatic ring containing up to 4 hetero atons.
i ndependent | \R" and R” each independently represent a hydrogen atom, Cy.salkanoyl or C;.salkyl

10 group, or together with the nitrogen atom to which they are attached form a 5- to 7-
membered saturated heterocyclic ring optionally containing a further O, S, NH or Nalkyl
group;

or a pharmaceuticelly acceptable salt or solvates thereof, provided that the compound is

15 other than 5-[(45)-4-Hydroxyisoxazolidin-2-ylcarbonyl]-1-(isobutyl)-3-methyl-6-5-
methyl-3-phenyl- 1H-pyrazol-4-ylmethyljthieno[2,3-d]pyrimidine-2,4(1 H,3 H)-dione,
6+[3,5-Dimethyl-1-phenyl- 1 H-pyrazol-4-ylmethyl}-5-[(4S)-4-hydroxyisoxazolidin-2-
ylcarbonyl}-1-isobutyl-3-methylthieno[2,3-d]pyrimidine-2,4(1 H,3 H)-dione or
6-[3,5-Dimethyl-1-phenyl-1H-pyrazol-4-ylmethyl]-5-[(4:5)-4-hydroxyisoxazolidin-2-

20 ylcarbonyl]-3-méthyl-l -propylthieno{2,3-d]pyrimidine-2,4(1H,3H)-dionc or a
pharmacentically acceptable salt or solvate thereof.

2. A compound according to claim 1 in which R’ is Cy. alkyl.
25 3. A compound according to claim 1 or 2 in which R? is methyl,
4. A compound according to any one of claim 1 to 3 in which Q is CHa.

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

30 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
C;.4alkyl,, Ci4alkoxy, halogen, dihaloalkyl, trihaloalkyl, oxo, thioxo, cyano and Cy.
4alkylsulphonyl. : '

35



selected fromnitrogen, sul phur or oxygen, and which may be optionally
substituted by one or nore groups independently selected from C, 4al kyl
(optionally substituted by 1,2 or 3 hydroxy groups), Cl4al koxy,

hal ogen, hal oal kyl, dihal oal kyl, or trihaloal kyl, (wherein alkyl
groups suitably contain froml to 4 carbon atons) G 4al koxyG aal kyl,
30 Cl1. 4al kyl thi o, Cl. 4al koxycar bonyl, C2.4al kanoyl, oxo, thioxo, nitro,
cyano, N(R6)R7 and -(CH2)pN(Rs)R9, hydroxy, G 4al kyl sul phonyl,

g 4al kyl sul phi nyl, carbamoyl, d _ 4al %?car banmoyl ,

di - (Cl 4al kyl ) car banmoyl , carboxy, S02N( R9; WD 2004/ 065395

PCT/ SE2004/ 000053 24 pis Ito 4; R6 and R7 each independently
represent a hydrogen atom Cl. 4al kanoyl or Cl-4alkyl 5 group, or
together with the, nitrogen atomto which they are attached for 5- to
7- nembered %at ur‘%?‘gﬁp?’éﬁ@?% fogitq.claim, “@ﬁﬁ‘%ﬁ’élsla;gE%‘P‘gﬁ“ﬂTfﬂ@“g; ahrt her
0, S, NH or Nalkyl group; R8 and RO each independently represent a
hydrogen atom Cl. 4al kanoyl or C1.4al kyl 10 group, or together with
the nitrogen atomto which they are attached forma 5- to 7- nenbered
saturated heterocyclic ring optionally\con ning a further 0, S, NH or
Nal kyl  group; or a pharnaceutically aggcepntable salt or sol vates

t hereof, provided that the conpour%n' 15Not her t han

5-[ (4S) - 4- Hydr oxyi soxazol i di n-2-yl'tar borll'] - 1- (i sobutyl ) - 3- et hyl - 6- [ 5-
met hyl - 3- phenyl - | H pyrazol -4-yl nethyl ] t FIIQHO[ 2,3-d

pyri m di ne-2, 4(1H, 3H) - di one, r
6-[ 3, 5- Di et hyl - | - phenyl - I B pyrazol - 4-ylgyet hyl ) - 5- [ (43) - 4- hydr oxyi soxaz
ol i di n-2-

yl car bony! ) -wheresRl ang R 'arerindependemtisissiezted frpm i CraalihcorhaloCibelleyl) - di one
or 2.

6-[3,5-D netaﬂ?/fa-rl@sﬂger%ﬂeélapf‘beyr azol -4-yl methyl ]-5-[(4S) - 4- hydr oxyi soxaz
olidin-2 20 yl carbonyl)-3

met hyl -1 - prapyl t hi eno[ 2, 3-d] pyrim di ne-2 | H 3H)-dj one or a .

phar naceut i gal I yaéeE@bP%‘g?fé']“Efﬁww&ntF 95'?‘& Wﬁ?&&é&?iﬁl@sw erﬁlﬁrﬁfélfnd
accordi ng t@ﬂ@}g,iaﬁbheﬂy[} which R is Cl-6 alkyl. 25 3. A conpound
according to claiml or 2 in which R2 is nethyl. 4. A conmpound
according to any one of claiml to 3 in which Qis CH2.

8. A compound according to claim 7 wherein Ar? contains at least one
heteroatom.
9. A compound according to any one of claims 1 to 6 in which Ar*isa 5 or6-

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
Ci4alkyl, C, 4alkoxy, halogen, dihaloalkyl, trihaloalkyl, oxo, thioxo, cyano and C;.
salkylsulphonyl. '

10. A compound according to claim 9 wherein Ar? is pyridinyl or pyrimidinyl.
11.  Acompound according to claim 9 wherein Ar? is thiazolyl.

12. A compound of formula () selected from:



5. A conmpound according to any one of clains 1 to 4 in which Ar is a5
or 6- 30 nenbered aromatic ring systemwherein up to 2 ring atons may
be heteroatons independently selected fromnitrogen, oxygen and

sul phur, the ring systembeing optionally substituted by one or nore
substitu.enta i ndependently selected from Cl-4akkyl,, Cl.4al koxy,

hal ogen, di hal oal kyl, trihaloallcyl, oxo, thioxo, cyan and Cl.

4al | cyl sul phonyl . 35 25 6. A conpound according to claimb5 wherein Ar
is a group of sub-fornmula (i) RLO \NR25. Ar (i) where RLO and R
are independently selected fromH,. C1_6al kyl, or hal oG . bal kyl and Ar2
is as defined above. 7. A conpound according to any one of the
preceding clains wherein Arz is other than phenyl. 8. A conpound
according to_claim7 wherein Ark contains at_|east one_ heteroatom 9.

A conpound acebfimeylld2pyymidaylfliEprpzal-4eylinethyli-A-[{AS Lérhpdeexy3- 4 5 or
5- Tber ed . . . o o b
het 2? oat(:a (r)(ran; ?slro% epfgﬁiggh%}% SE?-GC'[ 'q][_@ Bﬁﬁ‘%ﬂf{}l 88‘2‘#5‘*"@%’3@3’“3‘r%§?‘§u| Shur,

the ring systetflsiglionspti onal |y substituted by one or nore
substituents.i endent sel ected from Cl4al , 4al koxy, hal ogen,
di hal oal ky! 5ﬂf£ﬁ§iﬂsﬁﬁﬂyﬂ'&' ,?xlh?%axfaze&‘gﬂﬁ"& Il]ci'ﬁf'(“. J-ﬁﬁm—%‘mw .
10. A C_OfTDOUE%x%ﬁﬁfn‘}l]&ﬁb&tﬁrcli]ci-ﬂe%ﬁ-_lm%&hﬂcﬁ?l)ihfenﬁ 3-d]pp¥inidihe-
pyrimdinyl. 11. A Conpound according to claim9 erein Arz is
thiazolyl. 124(W3bmdimmacendf fornula (1) selected from

(S)-2-[[6-[3,5-Dimethyl-1-(2-thiazolyl)-1H-pyrazol-4-ylJmethyl]-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.



25a 3, 5-dnethyl -1-(2-pyrimdinyl) 1H pyrazol
4-yl ]l methyl ]-5-[[(4S) - 4- hydr oxy- 2-
i soxazol i di nyl ] carbonyl]-3-nethyl-1-(1-methylethyl)thieno[?2, 3-dJpyrimd
ine- 2,4(1H, 3H)-di one, 6-[[3,5-dinethyl-
| -(2-pyridinyl)-1H pyrazol -4-yl]methyl]-2-[[(4S) - 4- hydr oxy- 2-
i soxazol i di nyl ] carbonyl ] - 3- net hyl - |

-(1-nmet hyl et hyl )t hi eno[ 2, 3-dJpyri m di ne- 2,4(1H, 3H)-di one, and
g S% t2 [L6d[[345 mrmhhydcehudaicémp@mmmhﬁngwcaﬁgbmﬂmﬂfbmmm brd. 2,3,

et r ahydr o-

3-nethyl - | - ( Rhavpassptically acpentable salt therenf a5, dsfinedsin any one of elpimss 9 4248 hony
1]1-4- i soxazaﬁsomiamnﬂwmlmdpbd:mamaﬁtaauﬁrj y acceptable salts thereof 13.
A conpound as defined in any one of clains | to 12 for use in therapy.
26 14. A- pharmaceutical conposition conprising a conpound of formula

(1) or a ph&fmacEsa elsesomposnd epfompizla ($pena nhasmascntically aedeptable salt any

one of cl ai Nfedeok ée%ne&'mﬁm@o%raﬁﬂs Notfz far fk@%ﬂ%ﬁ%ﬂﬁ Gﬂimﬁaiﬁirh&{t
15. Use of a_coppound o ormul g (

har mac I C ept abl e
salt thereofor§ge H@gl‘WQBmPWPQFW'S‘%é E)fm g'!eéfeﬁ%nﬁﬂt ?&MP}/W C)

manuf acture of a nedi canent for effecting |mmnosuppreSS| on (e.g. in

t he treatnen raf t of formJIa
(1) or a phaﬁ‘race fe‘@%“lo pg %Bﬁg Ql)as(glqra;{% t%gﬁygg %glfsialr% any
one of cl ai nthereof as @ﬁned)m anyoneraficizinest Litocl 2dbr the magfasmeeof a hedicament
treating, or aftk §ﬁh‘g or
COPD) in a f[‘)gltﬁ‘lgen r%?& %&Eﬁ%ﬁi%gr atwﬁaﬁé%a sal ggl seas m

Ai process f oPatERESUS ngﬁﬁ'aﬂ%atéﬁ 1.8 a¥- of formula (1) accor d| ng to
claim 1 which conprises: (a) reaction of a conmpound of forrmula (I1):
~OP ONO 17.  Aiprocess for the preparation of a compound of formula (I) according to claim

1 which comprises:

(2) reaction of a compound of formula (II):

O—P

in which R! and R? are as defined in formula (T) or are protected derivatives thereof,
and X and Y are selected from C;4alkyl (optioﬁally substituted by 1,2 or 3 hydroxy
groups),

Ci«alkoxy, halealkyl, dihaloalkyl, trihaloatkyl; CysalkoxyC;4alkyl,
C;-salkoxycarbonyl«(CHy)pNR*R?,

with a compound of formula (II1):

AP-G1-G2 (1)



2 RAO NSY ONR XO O inwich Rl and R2 are as defined in
formula (1) or are protected derivatives thereof, and X and Y are

sel ected from Cl. 4al kyl (optionally substituted by 1,2 or 3 hydroxy
groups), Cl.4al koxy, hal oal kyl, di hal oal kyl, tihal oal kyl,

Cl4al koxyC3. 4al kyl, C1 . 4al koxycar bony?,- (CH2) pN(RB)R9, with a
compound of formula (111): Are-A-G& (I11) 27 where Ar is as defined
in fornmula (1) or are protected derivatives thereof and A is NH @&
is NH2, SH owvlﬂéﬂrls(&s)deﬂaatm fognala D) wp argrpioteéted derivatives(thaffof and G2 i€O2H
R\ NI TN, sB & dﬂ which R, R2, Ar and Ar are as defined
I n forrrula ( or are rotectI-(Ia’ derivatives thereof, with a conpound
of formula (V) OP

(b) reacting a compound of formula (IV):

Q CO.H
RZ 2
‘\N l
P e
O rt" Ar—Ar2
R1
W)

in which R', R%, Ar and Ar* are as defined in formula (I) or are protected derivatives
thereof, with a compound of formula (V)

o-P

)

O
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):



HNCD O Min which Pis a protecting group, or (c) for conpounds of
formula (1) where Ar has. an NH group, reacting a conpound of formula
(M): OCH ORN NOI ~Q O N3I1 A R(VI) W 2004/065395
PCT/ SE2004/ 000053 28 in which R and R2 and as defined in formula (1)
and Ar is awodwéindassdsSin formula (1) provided Ar has anPSFSEIOHGH053r
are protected derivatives thereof, with a conpound of fornmula (VIl): 5
Arz-L (M) in which Are is as defined ig, fornmula (1) or is a protected
derivative thereof and L is a |eaving oup, to and optionally
thereafter process (a), (b) or (c) in any order removi ng any
protecting grinwiich K andRAgndesdefineder fortniza1)|apd Ac dseps dafided is Zortnta ()5
provided Ar has an NH group, or are protected derivatives thereof, with a compound of

formula (VII):
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 (c) in any order

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