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to thienopyrimdi nedi ones, processes for their

preparation, pharmaceutical conpositions containing
themand their use in therapy. The invention 5 also
Fleleappyrimgditesiipnes anfnthehe wrsdin dticohco B ahiftoPhrfyyeimmune
dlseesse. T-cells play an inportant role in the inmune
response, however in auto-immne disease T-cells are

i nappropriately activated against particular tissues

éﬂtﬁ: esshi nzendion rel@teg to thienepyrigidihedippds) mﬁ@s%oﬂ@r thelr preparation,

sociated.-with rh id_apthriti I nhi

B FE SbPotta Bribing e bld G iR Phginvention
rmawemésqa tHRir e i tHEGR AionesFe@toirhifine Bisegent
i nvention relates to conpounds which are beneficial in

the nodul ati on of autoi mune di sease. | n accordance

| -tﬁ%%shﬂgy grg %? eor}{an. %Yeze 1%’&19 H‘Rglu(:"g e%%x‘?se%o%vgi(eg)) a%ﬁ)-%lmune disease
Fﬁ‘-célls) are Ma@ptbpﬁatef)’ﬂaoﬂﬂdteﬁ?agﬁﬁﬁfpartwm eivslesahd proliferate, e.g.
represent a Cl-6al kyl, C3_6al kenyl

Busipy edaﬂmn@norsassre%tedzoﬂbﬂle@@a@t%ﬂéﬁwkmmbl@%ﬁf the
D o e e e

Epremabarestion regtascm t:anpbmgls avhich #re deneficidl amtlendodulation of
second het eroat om sel ected from oxygen and sul phur
AteEwpnerdiseatfe nitrogen; the ring being substituted

by at | east one group selected from hal ogen or Cl-4

25 al kyl, (which rmay be optionally substituted by up

tIn debordlatal witjethe presamt)invantidnothtred m atdvyded sudostrionnd eﬁfdgmula (1):
up to a further 4 groups independently selected from

hal ogen, hydroxyl and Cl-4 al kyl, (which nay be
optionally substituted by gp to fisve hal ogen atons);

WO 2004/ 065394 PCT/ SE;OOM 00052R

4
R (1)

wherein:

R! and R? each independently represent a Cy.salkyl, Cs.¢alkenyl, Cs.scycloalkylCsalkyl
or Cs.scycloalkyl; each of which may be optionally substituted by 1 to 3 halogen atoms;

‘R? is a group CO-G or SO,-G where G is a 5- or 6-membered ring containing a nitrogen
atom and a second heteroatom selected from oxygen and sulphur adjacent to the
nitrogen; the ring being substituted by at least one group selected from halogen or C;4
alkyl, (which may be optionally substituted by up to five halogen atoms), and optionally
substituted by up to a further 4 groups independently selected from halogen, hydroxyl
and C;4 alkyl, (which may be optionally substituted by up to five halogen atoms);



2 Qis CRMR5 where R4 is hydrogen, fluorine or Cl1_6
al kyl and R5 is hydrogen, fluorine or hydroxy; Ar is

W@2®4/065394 O- menbered aromati c ring syst em whePEI/SE20p4/000052
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to 4 ring atonms may be 5 heteroatons independently

sel ected from nitrogen, oxygen 2fmd sul phur, the ring

system being optionally substituted by one or nore
substit,uents independently sel ected from ( -4alkyl )

( 8t (GBI Wheredhsig hydrogen, Bﬁwy}pe or gr-s Akphanddkyis hydiggen, fluorine or
ql-(ﬁr@%(ggoxy, hal ogen, hal oal kyl, di hal oal kyl,

tr?, alGal kyl , Cl4al koxyd 4al kyl, C -4alkylthio, Ci1_

4al koxycar bonyl , C24al kanoyl, oxo, thioxo, nitro,

cyano, .-N(R)R7 and, - (CH2) pN(R8) R9, =~ 10 hydr oxy,

ciM 15 e dQrpemhsred aomatis ripg sSiem v ein upde A g atoms may be

oA PO sl o el 3BT 3190 10
s bisg optioredlylsybsiitBed by 6neranhereaibstitoes irdepérigntly selected from
cont aj ni.ng.up..to 4 heteroatons jndependently sel ecte

f %neymwt(mgtg%ﬁ}ly SW&EHG@E;}H ?:1%0%11>ﬁﬁ9§¥ gr&ﬁa%ffn > halogen,
Oﬁélbé’l!@ia h&a}ﬁﬁh&f‘l,'tﬁH&lSQk c?gﬁk@{ydmaﬁﬁw? E‘?ﬁélkﬁ%}lﬁ{ﬂ,;é,_

i ndependently “selected from Cl-4al kyl (opti ona

s uliswiycabenlylbg, dlianoyl, Bxdyhionoynitge,aypsd, -NRIR! koky(CH,)pNRYR?,

ggl é)rgen, hal oal kyl , di hal oal kyl, tri hal oal kyl,

YO8 ¥oxyGi -1 al kyl, O -4alkylthio, Cl1_

4d, kaxysaphany) G, 8y tsal YehrbafoQ, ¢ NhiR¥Rarbabdo 2.
cyé%o,}w- R6) R7 1<§11nd='y-( ) PN I ?? ltl*%yd?ogry, 28

a)
8
Cli-dalrikyDearphroayl) QafbibWaS@gNéﬁFéDB inyl, carbanoyl,

e N e e W
| aslapiana toy HebRb 6@ indpbhag edle@t P FFom&i#tasdn2 bRYden and

or Cl4.alkyl, or together with the nitrogen atomto
whilphury pred, Which i ophenstly spbytitad By ope ormeentybsiigents independently

S t N | Qe h

"4 STl SISEKE ) Ay 8 2% Ry S8 Dopg oy
0halcgda hilphlkyhdihabhlityd geihbleslkvi, h,dlkexyT, LAIRYE IT; a4lRyiHie, C;.
which they are attached forma 5- to 7-rrerrbgr§d 80
s stlkexycagond; er-sdkaapyls oxg.iiox e Ttrp AR DR DRapRg~(CH)pPNR R,
a % ble salts and sol vates thereof. W 2004/ 065394

ng% g004/ 000052

Cialkylsulphonyl, C;.4alkylsulphinyl, carbamoyl, C;.4alkylcarbamoyl,
di-(C14alkyl)carbamoyl, carboxy, SO, N(ROR',

pis1,2,3 or4;

R® and R” each independently represent a hydrogen atom, C;_4alkanoyl or Cy4alkyl, or
- together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring; and

R® and R® each independently represent a hydrogen atom, C;4alkanoyl or C4alkyl, or
together with the nitrogen atom to which they are attached form a 5- to 7-membered

saturated heterocyclic ring;

and pharmaceutically acceptable salts and solvates thereof.



3 Al kyl groups, whether alone or as part of another
group, can be straight chained or branched. They w ||

w@emweneisby conprise froml to 6 and suitably fPORSH2004000052

10

15

20

25

30

4 carbon atons. 5 Exanples of hal oal kyl groups are

hal oC1- 4al kyl groups such as chd oro- or fl uoronethyl.
Exanpl es of di hal oal kyl groups are di hal oCl-1 al kyl

groups such as difluoro- or dichloromethyl. Exanples

of trihal oal kyl groups are trihal oG alkyl groups such
agulkyl rgrfbumowbﬂhd:rmlfdme o‘r&s bhrtwf brothe /6 ok B Qtra{lg'lﬂtchémed or
compou Qid’lﬂ{g ﬁ or a salt thereo nay

exHBrL t ﬁo%?n%eﬁﬂfﬁﬁé? Ol awidabin fom hio 4 carbon
da@msngs W t h| n th| s specification represent only one

of the possible tautonmeric fornms. It is to be
understood that the invention enconpasses any

t f 15 Cert d f f | 1
B S BERE bEn G i Raio Gy eMBR EsRs pich S an sorometiyl
WEkdmples oN@B1sk] ﬁ‘ﬁ’s‘ ark Bffhal JY eﬂi{%}ﬁ%o%gbc Ik n%é%i]f)ro' or

geonetrlc and op ical isoners O

¢thyl. dxdmpiostod tritzalealier eodups ned tmlam | LEARFNBYES- such as
Tﬁ.ﬁ% cﬁﬁ form an aspect of the present invention.
re ra%ry Rl is C1_6 alkyl or C3_6 cycloal kyl .
l\/bre preferably RL is ethyl, propyl, butyl or

Cﬁ og g Most preferably RL is ethyl, isobutyl,
i Bapi @ptoeq thabp coppeund dithé farmilay(R gltcmexe@ﬂﬂqw exhibit the

h referably nethyl. .
%&B @%n&@%yt%utgingﬁgﬁléd o BieCirifagt Pt ioebHcaion ogresent
aonlp eygefithapossible tmkorasicorms. SRXSH '
Prefer abl% 'tphe ring G is sIlJngst i tut éﬂg‘@'&@%ﬁ{o tﬁ& ﬂ&e pvention

orGapPatse a%’staufﬁﬁlem? om}.n a particul ar enbodi ment, the
ring Gis substituted by a Cl4al kyl group such as
nmet hyl and by at | east one additional substitutent

s@¢rm eetpounds hEforpel, (1hydrcapsble anskisth G&@teﬁ%&f@&neﬂc forms. It
fiv

|ch nal ly substituted by up t
h%ll %B%B)ﬁ)g)thﬁ IdP’P nyeptionReepassefeall gaomeBic snd Optlcal isomers of

Zcﬁg §(§ﬂ1ﬁéﬂn@§' opﬁrﬁu%?m llm)g{n%y ﬂle?&)(% 1r?cl&‘é§gé 95%m%{e(s).u rl)’hese also

form an aspect of the present invention.

Preferably R' is Cy.4 alkyl or Cs.4 cycloalkyl. More preferably R! is ethyl, propyl, butyl
or cyclopropyl. Most preferably R! is ethyl, isobutyl, isopropyl or cyclopropyl.

Preferably R? is Ci.ealkyl such as ethyl or methyl, more preferably methyl .

. . 3. . ..
-Suitably G in group R’ is a 5-membered rng contaimng an oxygen atom, such as an

isoxazolidinyl ring. Preferably the ring G is substituted by a Cj4 alkyl group such as
methyl. In a particular embodiment, the ring G is substituted by a C;4alkyl group such
as methyl and by at least one additional substitutent selected from halogen, hydroxyl andA
C14 alkyl, (which may be optionally substituted by up to five halogen atoms). In
particular, the ring G is substituted by a Ci4alkyl group and a hydroxy group, and
preferably ring G is substituted by by methyl and a hydroxy substituent. A hydroxyl



preferably ring Gis substituted by by nmethyl and a
hydr oxy substituent. A hydroxyl WD 2004/ 065394
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to a ring carbon atomthat is bonded to a ring
heteroatom The group Gis pregprably i nked to the CO
or SO2 group through its ring nitrogen atom 5
Particul ar exanples of the group G are is
4sybsHvsRtmay peitietarhed;ta A singdrrhop-ajem thapishandgdiea Rag
'ﬁaﬁ: aup CO-G as defined above in which the ring G
In ed via a nitrogen atom Mre preferably R3 is
a group CO G where Gis a 5-nenbered ring as

deﬁcrlbed above. 10 Most preferabl is
G &io8R (3 16 Dreferaply. linksd 49 dhei 6 or 8 |grwtbmﬁ5%h its ring nitrogen atom.

ST SRR TPy RIS R

of 5-10 nenbered nDno- or cycllc aromatic ring

far, Ar i n eny furanyl, pyrrolyl
péﬁ"&%ﬁ%ﬁ% igf HEP“P| %qseg'l nedﬁ \fedwwhlg}yﬂlgﬂqgﬁ is linked via a

pﬂl&ﬂoghgéltbm Nyre! aﬂ%@ﬁ%ﬁw}l R {s'd %F{)J;IF ¢o- G%dl?éa'g giiylls a 5-membered ring as

thiazolyl, isox pyraz oxa
t&mmﬁb@tdkvb trlazolyl tetrazolyl and qU|nonI
Particul ar exanples are thienyl, 20 pyrazolyl,
thiazolyl or triazolyl ring, any of which may be

OMdspli&afelrézbly% wPsd4- Bg&%ﬁy-4én§tﬂ?lt—ﬁ8£az%ﬁ§i‘ﬁpi ?1 byl S

pheny whi th optionally substituted as
descri bed above 25 Where Ar is a bicyclic aromatic

L§$1?a@?%§tég ?Rg?g\;yﬁnpr&% ds h&§32% %aéaail%ﬁ gmgﬁa tyrdlrc?gzeg ePreferably Q
i wckzopyridinyl ring, and in particular a

benzotri azol e, pyrrolo[2, 3-b]pyridine or a quinoline
ring Suitably Ar is a 5- nenbered aromatic ring

CEQ | ne tlé'?neéner}g?éd%}lg ]?caalf!)% ﬁgﬂﬁ% ?\_Zséeingsu%o?%rinclude
bﬂl@ét@l fe 10 SR, Hh midgz inyl, imi
het er ogtrgflrzng}r,}% g ?Pgﬁmgfﬂ ?Sblstll t S?%dlg}ggg@g azm(;’ pyrimidy,
Bﬁvbﬁzmw} SRR vcal@lyi éhlazolsl, ienereld dpyreniuh péadiamafl

e |d?1AeZ§ W%B%%@}’lb ?ettﬁg&?f %qu?@&l&lo %Hlé{llﬁ‘%ggﬁlbfeg taFedﬂn%‘Eyl,

pyrazolyl, thiazolyl or triazolyl ring, any of which may be optionally substituted.

~ A further éxample of Ar is phenyl, which may be optionally substituted as described

above.

Where Ar is a bicyclic aromatic ring system, particular examples are a benzotriazole,
pyrrolo[2,3-b]pyridine, quinoline ring or imidazopyridinyl ring, and in particular a
benzotriazole, pyrrolo[2,3-b]pyridine or a quinoline ring

Suitably Ar is a S-membered aromatic ring containing two heteroatoms optionally
substituted as defined above or Ar is a 9- or 10-membered bicyclic ring containing one,
two or three heteroatoms and optionally substituted as defined above. Preferably Aris a
S-membered aromatic ring containing two heteroatoms optionally substituted as defined

above.
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substituents for the group Ar are one or nore

wa@agveBaent s i ndependently sel ected from Cl. Bei/kE1004/000052

10

15

20

25

hal ogen, hal oal kyl, dihal oal kyl, trihaloalkyl, or a 5
or 6 nenbered aromatic ring cpntaining up to 4
het er oat ons i ndependently selected from5 nitrogen,
oxygen and sul phur, which may itself be optionally
substituted as descri bed above, but in particular may

0
SR RARE L E B Brp e S0 Bor A ERoRS independenty
Selleeted édnf € ppikyhgtatogen, lehdadleyd, dlhatloaikyl tﬂhadxraﬂ;yl oraSor6

e AR as e B o S35 S Bty e o
i ﬁeﬂ%ﬁg ek had s&ﬁﬁ%ﬂ m%ﬂtmayéfself%e%pﬁaﬁamyéubstﬁweazag bisscribed

I'azdl"e ring each substituted by twd or three
abkyd, buthial pagen]ar tuayfielsubsitetef ply oxabst i t uent s and/ or
al so substituted by a 2- pyrimdinyl or 2-pyridyl
group. 15 A particular exanple of -Ar is an optionally

P sk dnidl, ok XY ?@QI%tﬁ)nﬁll? gubsﬁﬁﬁécﬂ!i}a@ﬂd/or%oﬂe%ubﬁtuents selected from
substitut’ed pyrazole rin For instance, Ar

soéthglbthlom, bromep flupros uﬁltfomm@ﬂhal pyl)lmlcmylFéi@h %ﬁipmmdlnyl)
dent | | ected f
imstiert G Pa R ar v A RO PEERE R s Vs cetecred |

fromH, C1.6alkyl, or hanCl 6al kyl or a 5- to

6-menbered aronmatic ring systemwherein up to 3
dnemartiraler ambpdimant adpifs? thiriih ehtenleloy thiazale riag eﬁhﬁgstlmted by

S5 S G 50 AP e >

aﬁgﬁ&tlgwﬁgﬂgﬁh@ﬂ fron1C1 _4al kyl (optionally
substltut ed or 3 hydroxy groups), Cl_4al koxy,

hal ogen, haloalkyl di hal oal kyl , tri hal oal kyl,
%ﬁ%ﬁi E oxy)éaé?% ?M}/S& g&‘gﬂﬁ C}k%{%bgégl;l(l%dp zllzg%(eorm%1 tl?rgf:erablyAms

Ca/ﬁib@tamtedlid@i’&bﬁh@d (CH2) pN(R8) R9, hydr oxy,

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

(i)

-where R'® and R!! are independently selected from H, Cjsalkyl, or haloCygalkyl

and R'? is selected from H, Ci.salkyl, or haloC)alkyl or a 5- to 6-membered aromatic
ring system wherein up to 3 ring atoms may be heteroatoms independently selected from
oxygen, sulphur and nitrogen, which ring may be optionally substituted by one or more
substituents independently selected from C;4alkyl (optionally substituted by 1,2 or 3
hydroxy groups), Ci.salkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C;.4alkoxyC,;.
salkyl, Cy4alkylthio, Cj4alkoxycarbonyl, Cr4alkanoyl, oxo, thioxo, nitro, cyano, -
NERHR? and ~(CH)pNR®*)R®, hydroxy,
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WD 2004/ 065394 PCT/ SE2004/ 000052 6 C 4al kyl sul phonyl
Cl- 4al kyl sul phi nyl, carbanoyl, C1-4al kyl carbanoyl ,

wa@leod@ss3dal kyl ) car banoyl , carboxy, or SO2 N RGPEITSE2004/000052

where R6, R7, R8, RO and p are as defined above. 5 In
R10 and R11 are selected fromH or Cl1_3al kyl, such as
methyl. |In particular, both 0 and R11 is C1_3al kyl

R A S

. \ . ) . ;
%E'?@Etal@g%m%?[ﬁgz% gzﬁgagﬁ{] A MRNT, InEleTS, RT GPERABYI P 8re as

hetf er oa 'y 10 sel ected from oxygen,
dafipdiabosed nitrogen, optionally substituted by oxo.
Where R12 is a 5- to 6- nmenbered aromatic ring
system particul ar exanples of such systens are

RRRM And 1Y hateliblectedUrd BSords RYIKyH¥hctOds detByr i dy! ),

pyrimdinyl (such as 2-pyrimdinyl) or thiazolyl

(s petticalsr, bothR Sz0d R ) is Ci5alRylkdfuch apingth®l.2 i s H, pyri dyl
or pyrimdinyl, and nost preferably pyridyl or
pyrimdinyl. In an enbodi nent of the invention Ar is

BuRyb19Z0F B seleb@d fivmbEL Cf. fchak kigkhygHith R%0 6-membered
C1_6a?kyl, or hal oCl 6a?%§qs€uch as orﬁtrifl uor omet hyl

sobsaticnrgsysteanwhereinalpso 3ginigsatome may befgtegoatoms independently

SR PP Y b B2 B B MR BP0 R 2
hed-a6 6Cehiberet iaftatRxENye8n) bagidulaablagnplésn@Sucingsteaes are
nor phol i ne, piperidine, piperazine and.q%rrol i di ne.

mherdy Pylye (g aneryBeylios Ay D pyrmidingd ésuch gs 2-pyrimidinyl) or
-2 11 6- ; hyl - 1H- | - 4-yl hyl]1-1,2,3
ft%%éyfréﬁ%%%-@%% Y ey Jmet vt

met hyl propyl ) -2, 4-di oxo-thieno [2,3 -d]pyrimdin-5

-yl ] carbopyl]-4-nethyl -4- jsoxazolidinagl, ) g
(Iéy%e@bﬂs[ B-Tig %I symshef Ryrmidipyy snd mest preferhlymygidyl or pyrignidinyl.
,4-tetrahydro-3-nethyl- | -(2-

met hyl et hyl ) - 2, 4- di oxo-t hi eno[ 2, 3-d] pyri m di n-5-yl ] car
Hanylehmbédimdn yf thé im@tios Ax zopyrdzaieting, substituted by alkyl such as

"G fiorh & DRy et such st gitoromY it Bhuerts ¥d BF RS Sdbstiuted
s SOXNIERd; 'm'zlﬁ@{d PE%LD - 3- met hyl -t hi eno[ 2, 3

20&)] %%??ﬁn dilﬁ%- 2, 4( 1H?3rg1?)6- iéi one, WD 2004/ 065394

PCT/ SE2004/ 000052

Where R® and R” and R® and R® form a 5 to 7 membered saturated heterocyclic ring

examples of suitable rings include morpholine; piperidine, piperazine and pyrrolidine.

* Preferred compounds of formula (I) include:

(5)-2-[[6-[(3,5-Dimethyl-1H-pyrazol-4-yl)methyl]-1,2,3,4-tetrahydro-3-methyl-1-(2-
-methylpropyl)-2,4-dioxo-thieno[2,3-dJpyrimidin-5-yl]carbonyl]-4-methyl-4-
1soxazolidinol,

(S)-2-[[6-[(3,5-Dimethyl-1H-pyrazol-4-yl)methyl]-1,2,3 4-tetrahydro-3-methyl-1-(2-
methylethyl)-2,4-dioxo-thieno[2,3-d]pyrimidin-5-yl]carbonyl]-4-methyl-4-
isoxazolidinol,

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



7 (S)-2-[[6-[(1

H 1, 2, 3-Benzotriazol -1 -yl) net y] 1,2,3,4-tetrahydro-3
WO p@tlogd3od - (1- met hyl et hyl ) - 2, 4- di oxo-t hi eno [ BCT/SE2004/000052
-d] pyrimdin-5-yl] carbonyl] - 4 nmet hyl -
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i soxazolidinol, (S)-2-[[6-[(4,5-D chl oro 2-rrethy|- 1
H-imdazol [ -yl)methyl]-1,2,3,4-tetrahydro-1-ethyl- 5

(oY (,‘gﬁrl R S &ﬁfnf’é{hgrh?ﬁf:srﬂ gétrréh?dr% L G3mDRY-
E}%&[rlrgl?ﬁl)y 2 m%%héfgf% %y;i%iiﬂﬁ%?ﬂ%bgﬁﬂyhlrﬁéﬁﬁmw ]
(isc(xblzblmmmlol o[ 2, 3-b] pyridin-3-ylnethyl)thieno [2,3

Sy SBRL et ety b 51 st T3 W i ar-1-echy-
ﬁﬁ&ﬁ%ﬂmﬁr &16X0%bﬁ15{h By yEhih-5h d@.fanBIfﬁ]A Bethyl- 4-1%oxazohd1nol

yfimdin-5-yl] carbonyl] 4|soxa20|d|no

(54[11482-4[ H@dl[oeiz-éulm@ihahlzoma@oltdmdk@ﬂamyﬁ’& topttiyl-1-(2-ngethylpropyl)-

LT PYRORTT5 T e doi e Dienol - ypidR o A-LEip-dione,

!gl@fﬂﬂétﬂlyl‘lz‘g[ﬁtzhyh-‘té{rahbléﬁxﬁﬁ@thﬂiﬂmﬂloxo 1-progyl -6-(4-

3~ Bronmp- 2-t hi enyl ) et 4-t et rahy
omuncsmgmyy uhlerxowﬂ‘hrymwlémo%yllyarbomdhﬂowmdem [ 2,

Saxhhi (2"40'15 M sl G20 BB 1 A8 aflydrd 3 -methyl-1-(2-
ﬁnét[hglﬂbﬁ)py‘ff)' iiudﬁ@éty thélendRd, ﬂﬂgﬁnﬂﬁﬁ%@@ﬂbmbﬂw -hanstherdg |

- 3- mathq)fl (1-met hyl eth [ 5- et hyl
-isgxazeli esalomet hyl )-1" H pyrazol -4-yl ] nethyl] -thieno

LGP R e b P £ 2By o3 oty 1o
rﬁathmprwmz Wydidatd-hermin B -Apyyinhidit- hyﬂﬂcaﬁoﬁflﬂ4shetnymr

oxy-4 20 nethyl -2-isoxazol i dinol]carbonyl]-3-nmethyl-|
-ipaxazatidipplet hyl ) t hi eno[ 2, 3- d] pyri ni di ne-

o> 98 At el ooy R ety gt
[l[rﬁmimj]hyléB -¢fifluoetdeyyd)- hl&ﬂp)yra"zol-4-yl]methyl]-tlueno[2 3-d]pyrimidine-

ol.o[ 2, 3-b] pyri di n-3-yl et hyl ) -t hi eno[ 2, 3-d] pyr
#G%@kdw %+, 3H) - di one, (4S)-2-[[6-[[3, 5- Di met hyl - |

deé g[_3§41231érﬁétﬁyi 1 (0 By RYn9B Al E-Fy k1Rl ety 2 [84%-4-BY draRy-4-
reethyl-2tisqxazotistiigi]cattionyl])3-2ethy bl o kanethylethy]thi@wodd. pyiipyrimidine-

bony! ] - 4- met hyl - 4- chobiy
(gé;hg%éff?’[r‘%ogyg et hyl -1 | soxazol T di no
$'@[’(‘m’)r—4-ﬂl}’q d"iX'Léb n&ﬁky@-ﬂoﬁﬁﬁlrdﬂryl’]’cm B3lmédth#l- B Fmethylethyl)-6-

tetrahydro- 3-met hyl -1 - (1-net hylet hyl ) - 2, 4- di oxo-t hi eno

[ A FBpoYei9i2, ?rrb]jjy@dgx-§-|}/}1@gthﬁ]<)ﬁlga|el_[10[2 3- ynmldme-z 4(1H,3H)-dione,
(4@?9[{% [[%5 ﬁ?xﬁ&ﬁﬁl i ‘EA B%dmyl) 1H-pyrazol-4-yl|methyl}-1,2,3,4-tetrahydro-3-
methyl-1-(1-methylethyl)-2,4-dioxo-thieno[2,3-d]pyrimidin-5-y1]carbonyl]-4-methyl-4-

-isoxazolidinol,

| (48)-2-[[6-[[3,5-Dimethyl-1-(2-pyrimidinyl)-1 H-pyrazol-4-yljmethyl1]-1,2,3,4-
tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxo-thieno[2,3-d]pyrimidin-5-yl]carbonyl]-
4-methyl-4-isoxazolidinol,
5-[[(4S)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)-6-
[(1-phenyl-1H-pyrazol-4-yl)methyl]-thieno[2,3-d]pyrimidine-2,4-( 1H,3H)-di0né
6-[(8-Fluoroquinolin-4-yl)methyl]-5- {[(4S)-4-hydroxy-4-methylisoxazolidin-2-
yl]carbonyl}-1-isopropyl-3-methylthieno[2,3-d]pyrimidine-2,4(1 H,3 H)-dione,



30
5-1[(4S) - 4- Hydr oxy- 4- et hyl - 2-i soxazol i di nyl ] car bonyl ]

WO 2004064394 - | - (1- net hyl et hyl ) - 6- PCT/SE2004/000052
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[ (1- phenyl - | H pyrazol - 4- yl)nethyl] thieno[ 2, 3-d] pyrim
di ne- 2, 4- (1H, 3H) - di one
6-[ (8- Fluorqu|noI|n 4- yI)nethyI] 5- {

hylisoxa oI di n-

Vi('ﬁg go?()ilyﬁ} g@gg’ﬁjg%azgh% qaﬁl?cgwg[ lrl%maqqyg, 3 ety l-6-(4-
@@i&&lﬁyﬁ}@lﬂ)tﬂl@ﬁo[2‘§Dd]%996{189§§%1 HGH)SE2004/ 000052

{-[[045) -4 Hiptrincgwyméthyb Hisd siasalicimd] dachiomy - Yt treyt-b eflyrhthylethyl)-6-
hyl. - - 4- e e )
d@? (P sin oo Bisy Dot b l2s3-inypimiding 2 (2 A dions

6'1”]9 thyl-1H-5- lyhmethyl]-5-[[(4S)-4-hydroxy-4-methyl-2-
5- Ft[ 1rne Hdrox%yrazoy%me y; |[s[(oxgzol}; é?’%yw ]nclzear}é)onyl]

-igexaed)lh‘dahylﬂcaﬂ(ohyﬂei mettad-Hy(1ymeéhylethyl)-thieno[2,3-d]pyrimidine-2,4-
- {,2- i di nyl)-2-thi I thyl]-thi 2, 3-d i

PR 3 i one, 5 0 enel= Sdlpyrim

65-[(6 ]Swﬁirﬁ?:tﬁ?ltili@otm&o’i’ylﬁﬁétﬁ?lEPJSy[{l gmmw&o@ g Il A§)1=4- hyd

r oxy-4 hyl - 2- isoxazol i di nyl'] carbonyl ] -3-nethyl - |

-igaxagelidinylgeanydnyl e hivetiof 4 -3 - thylethyldiineo[ 2,347 pyrimidine-2,4-

o,
édﬁﬁdlﬁbﬁgfhyl 4-isothiozolyl)methyl]-5-[[(4S)-4-hyd

I nRY4Y= 4TthBb6 % methyl 2- 1soxazolld1nylﬂcarbonyl] -3-methyl-1-(1-methylethyl)-6-
I soxazol i di nyl] carbonyl]-3-neth | - (1- et hyl etzli?)ﬁ)flt hi

ehﬁbﬂzztlga@]lwrnl 3@&%423'1 ethml]téﬁquom -difpysimeidine-2 3H)-dione,

ca i(%o n y%’r]oé@%ﬁi&lﬁlylfﬁ Tﬁ%gy%ehs’# O?Cg &ﬁélgs;hlyg th! q%%)gazohdlnyl] carbonyl]-3-

ImétByl- W(MEHtWIéﬁlﬂllbﬂlwbﬁZ@JdiMﬂnﬁﬁﬁuﬁd(]Hﬁlfﬂmi’tﬁﬁé» 3-d] py

rimdine-2, 4- -di on

62 [K‘lﬁ)ﬁ deiwbre‘hme}h&%@ﬁmaz@h?{lxll@bmyﬂyhmﬁwl4 (teppipylethyl)-6-

| |
Q- RO Vi ARRRARS 3 ity R 13- giony,
FE-@GG}CMDmmmdaiﬁ[l 2-a]pyridin-3-yl)methyl]-5-[[(4S)-4-hydroxy-4 methyl 2-
5@@%3%&1}%?&%%%%@{{1 dl)-mgt yl%t )(t)lluler(lj(l)[g%l a]l]%%lkl)i?c{] Xe
[ -1-ylnmethyl)th 2,3-d di 2
((JI%W%%&E&: gﬁg 6y[ [né CI>;I ZJro: re}lngc[azo Tpyrim dine-

15- a<wpd¢hydinny 3- méthmqulﬂﬁkg{yahﬁﬁonylwdwhyl-14—( tretdiyylethyl)-6-

2SR bl SBARRR Sl it i 2k 5 30 cione,

(( et nngr, 29 4—tetrahydro 3-methyl-1-(1 methyleth 1)-6- [[S-methyl 1-(2-
(4S) - 4hdrox 4rreth§I|soxazoI| di n-2- car bon ;

@‘mﬁhwl)3 (m@yommyla;ﬂ pyyragl-4¢ylimethyl]-2,4-dioxothieno[2

| ARt R S o dRg | one”

(@S) 245{6\@5 @Dnﬁeth{flll—@ gyﬁmicﬁﬁwmmmﬁﬂmwmah 1] 1 2 3,4-
(1- met hyl et hy pyrim di nyl)

6-
r@frahydr% rraﬁtévh %(} nlq[r-hwhﬁli@ﬁ dwpf]hrﬁrp[%ﬁﬁ rﬂm@%%ﬂ]ﬁarbmﬂ]

[ E%ﬁl i%—lg’ Xa%])l zlﬁélm di n-5-yl ] carbonyl ] -

471°80xaz0
(4s)-2-[[6-[[1-(2,3-Dihydro-2-0x0-4-pyrimidinyl)-3,5-dimethyl-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-methyl-4-isoxazolidinol,
5-[[(4R)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1- methylethyl) -6-
[[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-ylJmethyl]-thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione
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6-[[
W0 Zeoglogases hyl ] -
l eth

25
(45)-2-[] 3,5-Dinethyl-I-(2-pyrimdinyl)-1H pyrazol
1,2, 3, 4- tetrahydro 3- net hyl -1 PCT/SE2004/000052
-(1-net hyl et hyl ) -2, 4- di oxot hi eno[ 2, 3-d] pyri m di n-5-yl ]
carbonyl]- 4-ethyl-4-isoxazol |§J| nol , (4s)-2-[[6- [[

1-(2,3 D|hydro 2- 0X0-4-pyrimdi nyl) -3, 5-di net hyl -

azol ] met h -t et rahydr o- 3- net hyI I
-aegp%@myﬂgmﬁm@fm iﬁ%ﬁ%ﬁﬁ@ o[ 2,3- 30
d] pyri m di n-5-yl ] carbonyl]-4-nethyl -4-isoxazol i di nol,

55§it£ %o‘y?)k ﬁh ﬁ'ﬁa%%hué‘%l h%ﬁg%%%tlﬁgé /i fﬁ{gﬁ%ﬁ@ﬁgf &%Qﬁ%}he salts,

b@t @ﬁhﬁt @Fﬁé’th‘WlS?ﬁJil pefiomofithg gempegy] tOﬁ fanawla I and their
adnace u%é‘ll gfh%‘le %ltéf( ﬂ'ﬁﬁrﬁﬁ'):elﬂicgﬂ aé@f)t%gﬁds/aﬁééislﬁé invention
/SE2004/ OOO 4 har maceutically acceptab
e oreprarmplss Inclyde pgl faéiiltl%éa]itsn()fﬁhﬁf:%%‘mdﬁ@ formu alas

GRraMsI b @Bfnad Which @re@ﬂﬁﬁdiaﬁg,iﬁdsi‘ca]lc) |f<|yrn@§1ﬁhmbm3| Such acid addition
e useful.in.t

t oth [ t h
St ctndgrsRile 2 in Tetc PEfretnis Pk afiording ,
pharmaeetidally abtqptza)d:asanm&kslueh sawith hy@haewhaeles (espediglly
%ﬁ/ﬁ?o%%ﬁ)? cor g)%%)gro%lg tre]lg ? fﬂlf %%}% ﬁﬁﬁoch'f@ﬁ'c adi® ({jc, Sp%?ﬁﬂ{rﬁf preferred)
fog with sallphuals ohghesiphbis atid Qnemﬂhteﬂlumnacﬁlca eigric or maleic acid.
SSHfibhieisei inXIuQ@ﬁ%'&:ro&ﬁoxfl@é'sr@lyﬁ}fsﬁoﬁﬁﬁéssghééﬁﬁe§%ﬁlghates hydrogen

addition_salts for” exanple
Sﬁmh@t&m algsulphogates.crglsilgBonatesor Hate, bpnarishAtRicT alsptes,
FamaRtabhifcRiicd18ctede blndaﬁrtmtésh Ihlédﬂl@@ﬁ Rviagd the Qﬁmpounds of

R St N o U PO G e fopped vt

vuntlhmgminp lou biganierbaphwhich affocdsacpidrmadeuticdlly acceptable cation. Such
9
{ lévﬂlﬁnccﬁ’g%fl& ‘ér %ﬁéaﬁlﬁl gsrelg dne ﬁ@deﬁfog r:?a%ﬁlge axa%ﬁgafl %J?étaﬁ salt, such as a
phdglphglt potassim ;ﬂhtame glkah;aﬁad@eneta@altph@h & calcium or magnesium
%laﬁf)’ Ao HhRBRNA EF or Fodxam EW&%&% nRARAAhRE ; dimethylamine,

benzoates, citrates, ates tes, _succl nates,
THECH RS AP patRcmasphal e 2 s (o drpBtca iy Raine.
conmpounds of 15 forrmula | are sufficiently acidic,
pharmaceutically acceptable salts may be forned with
diveferred galtsi ioclode an grad additiars saltndvick las athfydrodiklozide, hydrobromide,

et Ly agcepatl ¢ eald S el SaLLS M e o -

%iﬁ@hésuﬁ@ﬁzﬁb o’i%falkaﬁ Wedtalaglt §uchsé%dd dodivdh opﬁétﬁsﬁsﬁhﬂ galt.
salt, an al Kaline earth metal salt such as a cal ci um

or magnesium salt, an ammoniumsalt or for exanple a

f’ c:;rtﬂgc\%/l\%{(/i? gﬁﬁtﬁ 21?{\.@%'&]8 ar%jlgenlgrglg%%ch g}r{]n gﬁpuﬁ%s ea%%%o gous to those known in the
tdri. SPar@ediycixamyrRE A giad hdow.

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

a) when R is a group COG, reacting a compound of the formula (10):



Preferred salts include an acid addition salt such as
a hydrochl ori de, hydrobrom de, phosphate, acetate,
wo covaet3e4 nmal eate, tartrate, citrate, oxal at ePCT/SE2004/000052
nmet hanesul fonate orp- toluenesul fonate, or an al kali
nmetal salt such as a sodi um or,,potassiumsalt. 25
Conpounds of the invention can be prepared by routes
anal ogous to those known |nréhe art. Particul ar
exanpl es are given bel ow. urther aspect the
I nvention provides a proc¥ss r the preparation of a
conpound of 30 for Ia ( whl ch cayd ses: a) when
R3 is a group rea ound of the formula
(10): WD 2004/ 065394?g/€SE 04/ 000052 10 OLa OR2
co

QA \N\ S ONI Weh GH b) when Qis
nmet hyl ene, reacting ound of the fornmula (11): 5
ORBRR NCHRL ~\ S ON (11) wth a conmpound of
the formula Ar-H 10 c) wRen Qis nethy(Hde, reducing
a conpound of the formula (12):

with G-H; A
b) when Q is methylene, reacting a compound of the formula (11):
5
o F
Rz\N | X CH,L
O)\N S
L
QY

with a compound of the formula Ar-H;

10 ¢) when Q is methylene, reducing a compound of the formula (12):

o R
RQ\N .~ CH(OH)-Ar
| S
O)\T
R‘I
(12)

15



OR3 RRANCHOH)-Ar I S ONRIL (12) 15 WO
2004/ 065394 PCT/ SE2004/ 000052 11 d) reacting a
w@eovpoessd of the formula (11) or (13) to formPCT/RE2004/000052
primary ring OR3 R2\ CH3 -- r NS 1-11 ONN Rl (13)
synthesis: e) reacting a con‘pgﬁnd of the formula (14)

with R-L2: OR3 R2\N QAr ONH 5 (14) or f)
ound of formula (15)

when R3 is S02G reacting a_ co )
19 geastipg p compound ofghfogmaga (1) or (13) to form Ar by primary ring

o
R2\ N AN CH3
|
O)\T s
R1

(13)

synthesis:

€) reacting a compound of the formula (14) with R'-L*:

o
RZ\N X Q—Ar
PP
oy
H

(14)

or

f) when R® is SO,G reacting a compound of formula (15)

10

N

LA
S Ar

(15)

with a compound G-H



R (15) wth a conpound G H WO 2004/ 065394
PCT/ SE2004/ 000052 12 (r) RB R2 NQ-Ar i S 1-1 (r) N

woRq14§539mherein La, L, L' and L2 are | eavi ng BCDSE204/000052
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and R, R2, R3, G Qand Ar are as defined above or
are protected derivatives ther?gf, and optionally
after a), b), c), d), e) or f) “converting the
compound of the formula (1) into a further conpound of
formula (1) 5 and/or formng a
pharmaceutical |l y-acceptabl e galt or sol vate thereof.
In particular in the ¢ of formula (15), Qis
met hyl ene. SuitalR?e |l e rougs for La, L, LI and
L2 woul d be apparentNfo aySkihted ehemni st, 10
dependi ng upon the ggiyre of the reaction being
conduct ed. Exanplqé aV|n§Sgroups may i ncl ude
hal o, such as chl ofo, ngnn or iodo, anhydride groups
such as acetic anhydride, esters such as nesylate or
tosyl ate, and hydroxy. The reaction between a conpound
of the formula (10). and conpound gi , where Gis 15
has a nitrogen attached to the hy gen atom shown, is
conveniently carried out under am de bond form ng

r : Ofla ORI L { PN L1 - whi C 1 b2 45

B Fo R P S BE K RS NN o o
diabysed crhesxpyrottcd ddiivan e tierect; #idyptiodal(yBafier a), b), ), d), €) or f)

di met hyl am nopr opyl ) et hyl car bodi i m de. Optionally_ a
b&SRVEHRE 198 ca@ewndmféh%%@@r%ﬁ @hinte p farthes compeund Rfiforgula (1)

tr,] =i j ot 2 protic
s Fer KT d Bgm Skl P Rty B St o

chl orinated sol vents, for exanple dichloronethane or
trichl.oronmethane. Additionally, a conpoupnd which
cireaﬁt}g%lgrm %cwrp@ngfoféwa%a U T BERIEn r eact i on,
such as 1 -hydroxybenzotriazole, may be present. The

tenperature is wusually in the_range of about -30C to
alSuittbl6 B@yingreedums £t i, &t Lbend bAwoahlbhesapparentivpeskillad ehemist,

depending upon the nature of the reaction being conducted. Examples of leaving groups

may include halo, such as chloro, bromo or iodo, anhydride groups such as acetic

anhydride, esters such as mesylate or tosylate, and hydroxy.

The reaction between a compound of the formula (10) and compound G-H, where G is
has a nitrogen attached to the hydrogen atom shown, is conveniently carried out under
amide bond forming reaction conditions, in which case, L? is hydroxy. For example, in
the presence of a coupling agent such as dicyclohexylcarbodiimide or 1-ethyl-3-(3-
dimethylaminopropylethylcarbodiimide. Optionally a base may be used, preferably an

~ organic ‘base such as triethylamine. Suitable solvents are usually aprotic solvents, for
example dimethylformamide or chlorinated solvents, for example dichloromethane or
trichloromethane. Additionally, a compound which catalyses this type of amide bond
formation reaction, such as 1-hydroxybenzotriazole, may be present. The temperature is
usually in the range of about —30°C to about 60°C, preferably at or near ambient

temperature.



25 WD 2004/ 065394 PCT/ SE2004/ 000052 13 The reaction
bet ween a conpound of the forrmula (11) and Ar is

woeoambidys carried out in the presence of a stPONSEDAE@0052
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such as sodi um hydride. Suitable |eaving groups
include halo, in particular bfonD The reaction is
conveniently carried out in an |nert sol vent such as

t et rahydrof uran, preferabl é@at or around anbi ent ) )
Ehﬁar@ﬁ%toarb@twem asomponné pf hgfemate _élsl) ah AT éscagrplally whgigd out in
[ n roge whi nee
e GRS e 0R 2t BhdeSREER SURIF iR SRR erb s nclude
hat@ ﬁh) pagicalatBrontee H&Qéactlﬁhlléicdrﬁfaﬁi%htgﬁ cdrfied out in an inert solvent
conveniently used to prepare conpounds in which Ar is
| sugh éatetlﬁhﬂilxgﬁlr@, preferabiytat epaqund ppentHempgeture {n jogne A
V\ﬂ 1@ césofdll%%r&lgfg%l%ﬁ%ec%itaﬁ& ﬂlggﬁ%g r?atg Jhddd #bt need to
I C via'aring ca hi's

bl @l’bt&ﬂa&eﬂ lymilder baseasiwchras @gdmmslﬁcaib@haae é'anl‘bie uked. Sﬁhifs reaction is
such as ZI nc _chl oride and optionally sodium.i odide a
aCoRX e PRELE used tQ BReBRG SAMBPURLS AW szys linkgd Hgov@omra%gjmtrogen
t h
Qo HARAER AP 8O, TS Do TR Ml HEhdibound n which Ar s
[ Iunkeﬁeflzm ting Barboextanp| 'Ehis cart ba:emhldved by asiapatsadngbisk aad a zinc
acah gﬁjch .as tr| | uo oacet Ci %reduc d with 15

tspch a84ie¢ F%lﬂ’é € a1 tionel; wadyl AalFtoup
could be converted to a stronger |eaving group, such

as nmesylate or tosylate and the resulting conpound
hi domgevat @ﬁjfoﬁnulazﬂl 2)oman g dedeyd tocths obrrespondipg mm@iey:ompound

tetra tal yst such as pal.l adi um_ on
i e o tobflBas B iy S Sibs RoRap e " Fo? Brample,
Pit @M@Moibnéied%’ﬂi Adcid QIHRSK %‘iﬂﬂi&oa&ﬂé‘ a@idl%& %&Mﬁé‘d @'fthl
to bar. 20 The group -Q Ar is conveniently forned on

aa mﬂmme oAltﬁmamlﬁ ﬂ(ellm')ir@ry grma; ccng}d bp pﬁ)rn@rtyd to a stronger
t to t
s o SR s rdRUfte o oS S8 PR el B b fdrgeenated in
VE\? ?bn—ﬁﬁi{'bgfhoadbﬂveﬁt , pYéeblaeEalydtdiuRhl #hRd camlbokith as palladium
e

Sons) and' Conpr ehensi ve Het erocyclic

@reeha@tqay in aﬂ@n@%ﬁlﬁ repgs o fiid teS0y Recferably o pubienttawperature
bé’ndpgérg% é‘oﬁft%%sba&E' sevier)). For exanples of the

Ion o - conpound of the formula (1)
V\,hereln Ar is 3,5-dinlethylpyrazol-4-yl or 1,3, 5-
trl met hylégrazol 4-yl see exanples 11 and 12 in

Pecgore - féhwcegverwr@drfaw%orb% cqrpRoyng o fprnyla ﬁl)l) or (13) by
Wrﬁgryrrﬁ%csglﬁ@m%.t Peft, FATRANNY nBfie tOfHIothpBdibés The Chemistry of

Heterocyclic Compounds' E.C. Taylor and A. Weissberger (published by John Wiley
and Sons) and 'Comprehensive Heterocyclic Chemistry’, A.R Katritzky and C. W Rees

(published by Pergamon Press (Elsevier)). For examples of the preparation of a
-compound of the formula (1) wherein Ar is 3,5-dimethylpyrazol-4-yl or 1,3,5-
trimethylpyrazol-4-yl see examples 11 and 12 in the specific examples.

A compound of the formula (14) may be reacted with a compound of formula R'-L? in
the presence of a mild base, such as potassium carbonate, in a dipolar aprotic solvent

such as DMF, in a temperature range of ambient temperature to 170°C.

Particular examples of L' is formula (15) is chlorine.
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30 the presence of a mld base, such as potassium
carbonate, in a dipolar aprotic solvent such as KN T,

WO pooa/osBogper at ure range of anbi ent tenper at ur ePCDSH0L00052

Particul ar exanples of LI is forrmula (15) is chlorine.
WD 2004/ 065394 PCT/ SE2004/ 00001542 14 A conpound of the
formula (1) may be prepared from anot her conpound of
formula (1) by chemi cal nodification. For exanple a

conmpound of the forrmula (1) wherein Qis nethylene

i t f
RSB o B okl 1 7D B erfled m WBOMH Srldnd of formula (1)
iy Ghedrich] efudification. 6F¢|ih exaipde eﬂ.gr:](ﬂnlbmmzmﬂ‘ mlirl]dlfghﬁ}ﬂa[@mvhémm Qis
rt r n vent su as tetra r or ur an
slaﬁ%ylge Eadhl%eto g@ﬁélg%ds *§>a PEROYR eswetf@m‘éﬁ{ﬁ)cwléeaelaﬁ 1s carbonyl. A

Eﬁ'@ﬂﬁ%& %xﬂisllr%q%’ ng?yt Sﬁﬁlo W&i@ o @'b%rcl)%oq%nnone (DDQ) in an

ternative [ ona ourids or mul
(ihgrt wigane sétventssugh gs tnhqah;adroﬁmm 1@1 sbnrermﬂcam@ia)lc@hm@,tlon can be
rein R12 is hydro can be converted to conmpounds
ot ﬁmeéposcﬁrs O e P RS comanes 1 ik hydr ogen by
reaction with a conpound of fornula (X1) R12'-L" (XV)
15 whereR12' is a group R12 other than hydrogen, and
m1t¢matia/eﬂ)emdd§iogxabﬂpcosmhnwﬂfaj'rm;lla B rwhe'renAp ava group af sub-
bt ono, h a reaction be carried out
bR TEBPventeaT k™ B odtn it £8 VB4 o GeRiboupds of formula
NeCABGaRY? fshendr ﬁ?aﬁt}iy@fbgﬁﬁ By @@dcﬁ@ﬁ wlﬁda Qipouild b €rmula (XV)
presence of a base such as an al kali netal carbonate,
for instance potassium carbonate, and in the presence
of a catalyst such as a coppﬁﬁz alt |like copper
i odide. Also if necessary, reacti on can be
effected under an inert atnosgigye such as nitrogen.
Interngdi ates of ,the formul ae (10) may be fornmed from

atherﬁJEso W@ Boun Re oflesr thAnchydiegen, and I60RRdenvipe growp Feeh as halo,

r
sl s, e Sy b Gt s
(asheetehiirile or dioxan. If necessary the reaction can be carried out in the presence of a
base such as an alkali metal carbonate, for instance potassium carbonate, and in the
presence of a catalyst such as a copper salt like copper iodide. Also if necessary, the

reaction can be effected under an inert atmosphere such as nitrogen.

Intermediates of the formulae (10) may be formed from a compound of the formula (16):

0 CO,R?0
RZ__ N N R21
| S
.
R1
(16)

wherein R¥ is C 1-salkyl, for example methyl or ethyl, and R?! is either ~CH,L (wherein
L is as hereinabove defined) or —CH(OH)Ar.



L is as herei nabove defined) or -CH(CH) Ar. WO
2004/ 065394 PCT/ SE2004/ 000052 15 A conpound of

w0 o00ab394 16) wherein R21 is -CH2L nay be reacP@dSEd0041000052
Ar under simlar conditions to those described for
process b) above. 5 Wen Ar i.lj linked via a ring
carbon atom a conpound of fo r?ul a (15) wherein R21 is
- CH(OH)Ar may be reduced using simlar conditions to
those described for process c) above. A conpound of

t f I 12 . i ' s, -

SRCoraporl B it o) R RS B Rendos et bl A thcer
(sinfildr Bndi&dns I82hddY describeDdt fRdcdsd B) aboke. (wherein R22

is R3 or -CO2R20, as appropriate) with a conpound of

formula Ar-CHO in the presence of a strong base such

s 3Fnéh Al }sﬁinp%% ¢1o3d M%@a%&eato&% c&%ﬁgE@Adeof fiohﬁ&l%l ‘df@J wherein R is—
dirsopropylam de, 1T an 1 nefrt organi ¢ solvent ‘such as
tGH (GHNG medyUsearedaded usitigtsirailircoaditians tooihoseadasertssdufoeprocess c)
such as -78C and subsequently allowing it to warmto
Yent tenperature. 20 The internediates are in
general prepared froma conmpound of the fornmula (18):
0 CO2R20 R2 R23 NS NON R1
A compound of the formula (12) or (16) wherein R* is —CH(OH)Ar may be formed by

10  reacting a compound of the formula (17):

0 R22
R2
\N AN
A s
o
R1

)

15 (wherein R* is R® or —CO,R*, as appropriate) with a compound of formula Ar-CHO in
the presence of a strong base such as a lithium dialkylamide, for example, lithium
diisopropylamide, in an inert organic solvent such as tetrahydrofuran and initially at a
low temperature, such as —78°C and subsequently allowing it to warm to ambient
temberature.

20

The intermediates are in general prepared from a compound of the formula (18):

O CO,R20
\N ] AN R23
S

(18)



(18) WO 2004/ 065394 PCT/ SE2004/ 000052 16 wherein R23
is hydrogen or nethyl. When R2' is -CH(OH)Ar, R23 is

whyanoegsm and the conpound of formula (17) nmayP@ESE2004/000052

10

15
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25

reacted with Ar-CHO as described above for the

conmpound of formula (16). wq%HQR21 is -CH2L, R23 is

met hyl which is converted to - L by for exanple

hal ogenation. Wien L is brono, the nethyl group may be
brlsweindt et hydroggn 4 Beivdar d  broni nati ng agent such as

N- br onosucci ni m de under standard conditions. 10 A
conpound of formula 518) wherein R23 i s hydrogen may
bth:@Rﬁ“Hd —ki‘}‘I(DHI)At m} rs&@cltog&g ana thbcnmqmndd of folmuhn(l 2) may be

anew@cbwawaﬁ%%ﬁ éesc&beqh a%@f@é@h%ﬁ@@ﬁew ehfarmaula (1)t he

presence of a mld base such as an al kali carbonate,
for exanpl e potassium carbonate in a polar sol vent
eWden RFINE ~@H,B, RE¥ipeethylimvhiches memsd:toarmﬂgo@ fon@xarhple

secondly tr the resultj adduc th a
%geaatg%ner\gfé‘ f?ﬁ ‘?ramouﬁaetr%? cawlafr m&&tbe ﬂaﬁ&%lflg a standard
SRbME Mg Zagccnt §gc§ﬁdsqlﬂ 'b%ﬂé%&&ﬁﬂﬁd@hn@erfsﬁaﬁﬁﬁﬂ%HéhﬁonssC

bet ween - 0C, preferably between 0C and
A conpound of fornula (18) wherein R23 is nethyl may

ggg)g\rmnﬁ% (geqfof I Hr{lg |t( % v{g}fegeﬁ% leglgiﬁgg O Y ng) gfme%ggf 1‘Iirst1y reacting

n@&gﬁ oudd 27 fRERMP(19):0x0but anoat e in the presence of a
ase such as an al kali carboxylate, for exanple

SOdI um acetate in a polar solvent such as | M-, or
preferably water, at tenperature between 5C and 50C
and then secondly treating the resulting adduct with
WO 2004/ 065394 ( SE20Q04/ 000052 17

(19)

with an alkylbromopyruvate, such as ethylbromopyruvate, in the presehce of a mild base
such as an alkali carbonate, for example potassium carbonate in a polar solvent e.g.
DMF at a temperature between 5°C and 50°C and then secondly treating the resulting
adduct with a Lewis acid preferably titanium tetrachloride, in an inert solvent e.g.
dichloromethane at a temperature between -20°C and 50°C, preferably between 0°C and
25°C.

A compound of formula (18) wherein R? is methyl may be formed by firstly reacting a
compound of formula (19) with an alkyl 3-bromo-2-oxobutanoate such as methyl 3-
bromo-2-oxobutanoate in the presence of a mild base such as an alkali carboxylate, for
example sodium acetate in a polar solvent such as DMF, or preferably water, at a

temperature between 5°C and 50°C and then secondly treating the resulting adduct with
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a Lews acid, preferably titaniumtetrachloride, in an
i nert solvent e.g. dichloronethane at a tenperature

wheiweessv4+ 20C and 50C, preferably between 0C apdir/SEBx004/600052

conmpound of formula (18) nmay be formed by reacting a
conmpound of formula (20): 5 R242C CO2R20 R H N S

R23 (20) (wherein R24 is Cl-alkyl, for exanple ethyl)
with acetyl cyanate jn an iqer, sol vent , g,or ex?ﬁ}g&be

13k qyeR acid gpreferabbptiepimm, fegagilonide, i gromertsolyget e-g fichlgrappethane
t [ Ugho [ ' o

S5 b BRa AR Bb Clhnd S5, GRS Rt P Cing 25°C.

sodi um net hoxi de in nmethanol) at a tenperature of from

OC to 30C,_in the presence of a compound of for meI a

R compoyideafdpranyla (§ 83 may| bedoTmggl Bt trapiing aeprragng of formula (20):
conpound of formula (20) nay be prepared by the

reaction of a conpound of fornmula 15 (20): R -N=C=S

with a Wttig conpdtosC~for e R2ta conpound of the
formila (22): O(R)3 P, R24 (22) (wherein R

i s phenyl or substituted | such as-tolyl) in an

inert solvent, for exarpl egfl FF_at a tenperature of

from 20C to 80C, aRdHNO treat neRT of the resul ting

adduct in situ with a conmpound of formula (23): Sr O

R2(r) R23 O O (23) WD 2004/ 065394 PCI/ SE2004/ 000052

18 at a tenperature of from-78C to @6 A compound of

]]:@{h%irgR%%%Qlﬂﬁﬁylpﬁrfe%}Hﬁg gy eacting a conpound of

with acetyl cyanate in an inert solvent, for example toluene, at a temperature of from 0°C

to 50°C, and then treating the product of that conversion with a solution of a metal
alkoxide in the alkanol (eg sodium methoxide in methanol) at a temperature of from 0°C
to 30°C, in the presence of a compound of formula R2-L! (wherein L' is a leaving group,

eg iodide).

A compound of formula (20) may be prepared by the reaction of a compound of formula

(20): R!-N=C=S with a Wittig compound, for example a compound of the formula (22):

9
(R, P\/U\ R4
N\ O/

(22)

(wherein R’ is phenyl or substituted phenyl such as tolyl)

" in an inert solvent, for example THF, at a temperature of from 20°C to 80°C, and

treatment of the resulting adduct in situ with a compound of formula (23):

Br O

20
R23 )\”/U\o/ R

O
23)



(24) 0 R2(r) NGO RL 5 wth an alkaline netal
thiol, such as sodiumthiol, in a polar solvent, such

wa@gooanesbLohol , for exanple ethanol, in a tenper/skan£000052

10

15

range of 10C to 50C. A conpound of formula (23) may be
formed by reacting a conpound 1%f formula (25): 10 O
RO NC H(25 wth a conmpound of fornmula R1-L2
under conditions descri bgdoaé]or process e) above. 15 A
@b ApauprIagre fdram A3 (449 6¢4n be prepared by reacting a
compound of formula (26): OL,', RR CH2Ar O NS R1
(26) WD 2004/ 065394 PCT/ SE2004/ 000052 19 wherein L"'

i & campeand afdogmuda l 9) amey berfopaed by tdaatinga bahpowdafformula (24):
such as bronmo, with a Gignard reageRg fol |l oned by
addi tion of SO2, oxidation and chlori # on. The
reaction 1is carried out in sui tabl e sol vent such as
THE at ‘a tenperature of -70C,to 30C, 5 preferably at
-20C to 20C. The resulRd ng syl phinic acid can be
oxidised to the corresﬁbﬁm'ng ul phoni ¢ acid and

chl orinated, for exanpl e}i\ng Cl s.
0 T Cl
R1

with an alkaline metal thiol, such as sodium thiol, in a polar solvent, such as an alcohol,

for example ethanol, in a temperature range of 10°C to 50°C.

A compound of formula (23) may be formed by reacting a compound of formula (25):

(25)
with a compound of formula R'-L? under conditions described for process €) above.

A comiaound of formula (15) can be prepared by reacting a compound of formula (26):

O LIII
RZ
\N \
)\ l CH,Ar
0~ N~ S
l 1
R



Compounds of fornula (26) are prepared by treating the
correspondi ng hal o derivative, such as the brono

waletoswe3pye, wWith a strong base such as |ithi uPCT/SE2004/000052
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15

20

25

di i sopropyl am de at |10 reduced tenperature foll owed by
treatment with a conpound Arcqg. The reaction is
suitable carried out in THE at”"a tenperature of -70C
to 30C, preferably at -50C to OC. The precusor halo
conmpounds are prepared by hal ogenation, and in

parti.cub.ar .15 . i.natio 0 f .
BOUAE L IARGRE SRR gyl SOTRURD Ry OB i
b@rigaid teager® ddlldvedd ey ddditidnnE ST CExiddoioa hd ehlofination. The reaction
chloroformat a_ tenperature of from-10C to

60C,
of earsied Biyin grsuiahe solxersisuch ax B et atemperatwe of (YOG to 30°C,
BB%&%HbﬁLa -3odg] »ged ﬂﬁ%s‘%%@ﬁgs i %Pﬁﬁiecaﬁ %mfdﬁéeﬁ kb Yhe
r can ‘be prepared using outine chemstry known
| goriielgonding. sulphenicavidamd dhlcvinafed) fov keaniily usihgP€lyrmy be
converted to a pharmaceutically- acceptable salt or
sol vate thereof. WO 2004/ 065394 PCT/ SE2004/ 000052 20

R L
wudk asthe boorhd deritahiee, withe asirary tease sughas didtsival diisopropylamide at
gegnetric and optical. isoners of, the co ..
15 oRsH éen(lli‘ifat&'ff‘ﬂ‘%h‘i)‘%?il‘ﬂ”ié?e%tﬁ’é%%ﬁth ?ﬁemaw@{g@gﬁngfﬁisgwﬂm is
T80 3h3Rd ofiPIHMTIAR 2AS REGEraire LPE7PAS B0ECl HURRILIP 51t|- —59°C to

I somers may be resolved or separated by conventi ona
t@€hni ques, e.g. chromatography or fractional
crystallisation. Enantiomers nay be isol ated by
separation of a racemc or other m xture of the

ﬁl%eﬁ;%aﬂﬁr k36 BSMPONIS AEd SBHred BERAbEIMARON, @nd in fHib@hr

bromination, of a compound of formula (27):

0
R
QI
0~ >N~ S
l|?1
(27)

The reaction can be carried out using for instance, bromine in chloroform at a

- temperature of from —10°C to 60°C, preferably at about ambient temperature.

Starting materials as defined above are available commercially or can be prepared using

routine chemistry known in the art.

The compounds of formula (1) above may be converted to a pharmaceutically-

acceptable salt or solvate thereof.
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Per formance Liquid Chromat ography (HPLC)).
Alternatively the desired optical 10 isonmers may be

worame/ 063394 eact i on of the appropriate optical | yP@EISE2004/000052

starting materials under conditions which will not
cause racem sation, or by deriyatisation, for exanple
with a honochiral acid followe2 by separation of the
di astereoneric derivatives by _conventional mneans

(ertgin sqpproundmebivamblaAharg carable of existimg ip stepppysomeriderans. It
| i.ral i teri Lral .
%]ﬁlh)ettﬁﬁglls{o%d 1 B DGR e?lééerg’b?\lj‘s\ﬁsﬁhﬁl ng%h{ée%ﬁéﬁg%gf&ﬂsm?mers of

stereol soners are I nclu pe 0
tthe comp@mnids ofiforhing (¢ p apbmirdereo thekdvd indhvding raeemary. Mhese also
isolated fromtheir reaction m xtures using
JdorD @R esrsRheT the preseId 4e&ntion The conmpounds of the
i nvention are useful because they possess
phar macol ogi cal activity in human and non- human
dromeds snay THeaygsadvesl orrsdparateé dy asnyntiond cehhiquas, .. ehromatography

use in the ophyl acti¢) treatmnent of autoinmune, .
| HFTasHeRA spg%?ilbﬁgs%ﬂ-faféa{aﬁws %fmwé% ?&sma&t&m Qfea racemic or
WiAa3RRRur@ 0t KBMABLRA Al b ERIALIGEINARATER. chiral High

including rejecti anspl anted org t1ssues
ahatfofmenierlaquid retuwomderaphye (L Gyn dxlemeativalyDB} desi8 optical

AP 5 Mo B35 SRR M SR s

AildeP&RaHiond vASASRiI( fFPRRIse rachlfRionSHHY &sivatitieh] Rk example
allergic, intrinsic, extrinsic and dust asthma,

paith 2 bamachisel etid dollewest by sepetation péthgslidsteseqracriy ddrivatives by

ast hma. and_air hyper - r esponsi veness) ; .
iR A s P P e MBSl g PR Pt iR bi mev b apade with
C4vhahl sfﬁarti:l&g1 ifatdriafs dndChizgl r@%ehhsi. Rl St e idGRES Are included within the
hypertrophic rhinitis, rhinitis purulenta, rhinitis
sjcepaotihg inventon.i s nedi canent osa; nenbranous rhinitis

i ncl udi ng croupous, fibrinous and pseudonenbr anous
rhinitis and scrofoulous rhinitis; seasonal rhinitis

VIO 26004 R BSERh £ Ehe it DRdy B0 0EEed 23mitheil tedttitgh mixtures using
rhinitis nervgsa (hay fever) and vasonotor rhinitis;
sepventipmal techmigieser' s | ung and rel ated di seases,

fibroid lung and idiopathic interstitial pneunoni a;

(2) (bone and joints) rheumatoid arthritis,

SEievagmindeofthe imbyghidar b negfal hdcesse3hgy pusbesdiphgrmacological

%ﬁ%{g}? ?églgpé'géglg{o{nl-t oA Srggllsg fl‘béégrglg }:%Ia(f ésﬁpr]%rmaceuticals for

SY<RGH BIRpAPHYy BY S fFfm et bEaRSInSune, inflammatory, proliferative and
hyperproliferative diseases and immunologically 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
asthma, particularly chronic or inveterate asthma (e.g. late asthma and airways
hyper-responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic
rhinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis
sicca and rhinitis medicamentosa; membranous rhinitis including croupous,

fibrinous and pseudomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis
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(3) (skin) psoriasis, atopical dermatitis, contact
dermatitis and ot her eczmatous dermtides,

wa@emenedsoet i c dermatitis, Lichen planus, PenphP@USE2004/000052

bul | ous Penphi gus, 10 Epi dernol ysis bull osa,
urticaria, angiodermas, vascubjtides, erythenas,
cut aneous eosinophilias, uveitis, Al opecia areata and

\(/;g re Erfclz;l@%gg Jg’g]giglté Ing | };)%f)i@l@}g ?%V’eg)%g@itvrﬁg%ﬂéqgg h}llrrlll%ls, stagc%cl:&gsis, farmer’s
gas tlﬂr:r% aﬁl'atr@l%jceltd! (ﬁsease'ér?ﬁ&‘af&’lhﬁé b8d idiSMc SntehisB8AReumonia;

ul ce Ive colitis, Tood-related allergies which have
15 effects renote fromthe gut, e.g., mgraine,

(@< Gy oirte) Bogerbi e Repega e R ey
I mﬁgﬂﬁﬁ%gcin%?ﬂin@éﬁ&ad&'ﬁﬁs,(pﬁb@@o artiRI$San8 REitBL S Bisesds Behcet’s

system c l'upuS, erythéematosus, Hashinoto's

t hy dgsediet Bpgremasimdumeanyt sysiemic slgresis; di abet es, 20
nephrotic syndrone, eosinophilia fascitis, hyper IgE
syndrone, |epromatous | eprosy, sezary syndrone and

| e3hNhoribdls, G Hemeititie, doaRiet dern(afitis GAd bier édzinatous
rejection) acute and chronic follow ng, faor exanple, )
t r adeyphitidesas¢homhottic dermatitis, liehantplanus, Remphigisy Puﬁ%ﬁé’emphlgus,

mar r, ski n. and cornea.. . Gh [ B PAY;
nos EntecRlyfis Wiflg% WAt AEioGALRE, faskiifides) i Mlas Etancous
| NVRBéihEphiRAsOMV RS Adopeeirpaeaid and vémanaonjunctiyitiey a

pharmaceutically acceptable salt thereof as
her ei nbefore defined for use in therapy. 30 In

ot her j t4k js he "
TEhub RS 1D (RDAGRLERKAE i guto o
ac c apisadtytosia Crolinnedieale, ascdisivel dolieif, o ed-tel tied elerigies twhech have
manuf acture of a medicament for use.i E\'g{ her apy. WD
200456t 39motedors oy HHOBETns XIS AR CERaxt of
the present specification, the term"therapy" al so
i ncl udes "prophyl axi s" wunless there are specific _
i(A)yli(otlier tissucs antlivgstemit disease) Minbiipl@salerois rtheapwlaross, Acquired
and _ "therapeutically" sho e construed .
accoIPHPW&dﬁﬁ‘“Sn‘Fyr % (‘%ﬂﬁ’ @FB%W@F“}%OS%’ systemic lupus,
partd le@?{o\éusr ElaSHiabko 't thyirbigits! #FhéB&Hia BfavREtypR N didbbes,
have “suffered a previous episodé of, or are otherw se
consiepbrotic syndiomeacosinophBiadestitis, srpasfigE syrdrome, lepromatous

leprosy, sezary syndrome and idiopathic thrombocytopenia pupura;

(6) (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

A7) cancer.

Accordingly, the present invention provides a compound of formula (1) or a

pharmaceutically acceptable salt thereof as hereinbefore defined for use in therapy.

In another aspect, the invention provides the use of a compound of formula (1) ora
pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in therapy.



di sease or condition in question. Persons at risk of
devel opi ng a particul ar disease or condition

w@eeenei3by i ncl ude those having a fam |y hi st orgI/SE20041@0052
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di sease or condition, or 10 those who have been
identified by genetic testing.gr screening to be
particularly susceptible to &2ve|oping t he di sease or
condition. The invention further provides a nethod of
ef fecting i munosuppression (e.g. in the treatnent of

| L.ograft . rej .on) Ch: CORRL] Rl ri b L
3 Rl et P8 s APty TR AGEY TS) Slchid Lffophytaxis
G@alRethHeek &b sheifaindicafignsabd tike gUnararsh CEY feand Mierapeutic” and
acceptabl e salt thereof as hereinbefore defined. The
i"thesgpepbenllyt should be consfrupd aceoeHagly. met hod of treating,
or reducing the risk of, an airways disease (e.qg.
asthma or COPD) in a patient suffering from or at
rBrophydixis BaixgeRél Witegasticularty relevamntrtp thestesatment of persons who have
adm nistering tQ the patient a.therapeutically. )
épfféae@ia\me\amwodsﬂér@m%mfaseo@nﬁ@mht‘a%? #f ingpeaspd risk of, the

' -y - t . cticular i
R A bl o R GER, PGS i oL AbRinifaga parcular disease or
tdoaditipe weherally ashitde ¢hate hageg adanily bistorg df tiel diseasd or condition, or
course, var 25 Wi.Lh the canpound enpl oyed, .t he node
o3scHiTiebsed tslﬁfm{'l?f’ebsf Bers ARG e Sy Herarticotaty

' Ble th A8V IGiRE thelBWBYES cohdit@gner al , for effecting
S#%%%gsgppressg%ng fhe dailryc0 dosage of the conpound
of formula (1) will be in the range fromO0.1 ng/kg,

Rt R B PR R e G e
| AGHHENRE a0l v Betidn WwhidhecohipRRbSBRhin®terRig tWRYAtient a
di seases, the dai'ly dosage of 30 the conpound of .
fthemptwically effedtive appuotef acopepound of formartayd ) PF 8 phanpggutically

S e o o0 s

phar maceutical |l y-acceptabl e salts thereof nay be used
on their own but wll general Ié be adm ni stered in_ the
8

f Bhaqngentipnyshbl frgheproddss 2 mehpd of HPYHS pr RAPERS thearisk of, an
fornul a. / ' Engr edi .
Gy TR PR YL SR A9 Bt i
adleie@hicll tdmprides admirasteriey to thepstivit a thebapentitdily effedéve amount

of adm nistration, the pharmaceutical conposition will

pofesr eqmapsupd o fasala(1) o & Rhaymgseytiga a%ﬁp%%gﬁsa@éﬁ?fe%uﬁﬂs
' referably |l ess than 80 %, e.g. from

oo Ryfiel ’

and even nore preferably | ess than 50
%, of active ingredient, al

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 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 Img/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.
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per cent ages by wei ght bei ng based on total
conposition. to Thus, the present invention also

w@e@nvioeiss4 a phar maceuti cal conposition conpri SPEISER004/000052

conmpound of formula (1) or a pharmaceutically
acceptabl e salt thereof as he?glnbefore defined, in
association wth a pharmaceutiTally acceptabl e
adjuvant, diluent or carrier. The_invention furthe

fhe gpareeunds of freada (loand R@rﬁlﬁ%ﬁwaﬂy -BfFeprabl salts thercof may be
thgdr (gPt%glll 'w%arjut %V‘L;’ll g@:@?ﬁg}u d da%gl?lﬁistetr&? n tﬂ% %}H afﬂﬂi’rﬁgbeutlcal

nprises mxing a-conp ormJ

I@bﬁ&bﬁﬁﬁ@miﬂ which yheaﬁsﬁﬁlﬁlh le c@nﬁ}ﬁhﬁd/&ﬂe’scﬂwﬁte @B:tlve ingredient) is in
her ei nbefore defined, with a har maceu |ca
ABOSIHAB Ve @oqhava@ﬁeutl%ﬁﬂwéﬁfpt@?le adioy gy i W%or carrier. Depending

5%%‘6 Sht %ﬁx{;mﬁﬁ ;t/ﬁe'( i cf:lceh{i@aé %ﬁﬁ)@lﬁ ion vdmﬁ cf‘? ably comprise

a mnls ere opl1 Ca ung a
Fiomnays t@99 P/m(ﬂwmklbny)wenght) Imorb@rmfembl;s]cksxham&& %w e.g. from

u enS| hept af | uor.o ne aerosol s
owg@ﬂof ewnmdaqvee faore awf@%viw&%ﬂn P gta ‘ffyvec}ﬁ%fﬁdlem all

gf@eﬂﬂaﬁéé' 1%; ﬂ Bringd Bied fﬂtﬁfcohigﬁgﬁhﬁ C aps ul es,
yrups s or granu es par ent er a
adn1n|strat|on in the form of solutlons or

si ons, ubcut eou adm ni stration or
THRR RS b iiepien SO PRV Sbpniruto shBbosiytlongirising o
LhAPSEEd SBobula (PPor alfHardRichtiél ccSIStEHil@ daetheydair ehhéraiRbefore

i nhibit PNA/lononyC|n stinmul at ed peripheral bl ood
risfioed; ¢h essocieiedr wigh elphimmageutinally apcaptabisadiveng dilugpt or carrier.
exanpl e using the procedure set out below 30 The
invention will now be illustrated in the follow ng

EXRITR @Sioh Furtitk ?Jfbwdb@' ?)?@ces@fob @l’i?fé Barstict 60k phdBnaceutical
2004/ 065394 PCT/ SE2004/ 000052 (1) evaporations

\ermposition p‘éﬂleomenbyn i Glir qppyispoMAing A cPmpowRd f amula (I)ora

e BP GRS B B ST T

ﬁah&hhaceﬁﬁ@mtab@dpﬁabrea@umt rdil@entaittcaster. amm ent
tenperature, that is in the range 15-25C and under an

atmosphere of an inert gas such as argon or nitrogen;

(’hi I}haﬁh%egﬁc{i‘ [381{1&68\{1?5}1 $he ldveHSd Ak %"BQ a@@%ﬁs‘c@t@g téffi&ally (e.g. to

necessari I'mum attal na
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
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/ionomyecin-stimulated peripheral
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, unless

otherwise stated:
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I were confirmed by nuclear (generally proton)

wOora@aesi3es r esonance (NVR) and nass spectral tepdmSERIOE000052
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proton magnetic resonance chem cal shift values were
nmeasured on the delta scale a g peak mul tiplicities
are shown as follows: s, S|ng? d, doublet; t,
triplet; m nultiplet; br, 15 broad d, quartet

i Wap‘éf@tlmse\t’ere eameﬁ QT C¥aP R 1B yacuaANdrigTkyAD

e N L T B

Gitraont ogr aphy ( HPLC) nass spect rometry (MVS),
infra-red (IR) or NVR anal ysis; 20 Abbreviations
2, 3-Di chl oro-5, 6-di cyano- 1, 4- benzoquinone DDQ

{ : o
S SR BRI €880 505°C
[2%@&/ H6RR9HRE ARG A0S argbn obniaopteg 1 (S)-2-f
(3,5-Dinethyl -1 Hpyrazol-4-yl)nethyll -1, 2, 3, 4-tetrahyd

rQ:
r{%%)ﬁr pstr %% § \{en ggr 4}llgst{)a)‘?(()m opl earglgl aie %ot Cﬂecess X]t%e ma)élmm
caaaim]snyjl% nmet hyl - 4- i soxazol i di nol 5(}| OONO N

ON's *NH IN 10 a) 2-[[(2
- 2- Met hyl oxi ranyl | net hoxy] - 1Hi soi ndol e- 1, 3( 2H) - di one

(iv) the structures of the end-products of the formula I were confirmed by nuclear

-

(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton
magnetic resonance chemical shift values were measured on the delta scale and peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br,

broad; g, quartet, quin, quintet;

(v) intermediates were not generally fully characterised and purity was assessed by thin
layer chromatography (TLC), high-performance liquid chromatography (HPLC), mass
spectrometry (MS), infra-red (IR) or NMR analysis;

Abbreviations

2,3-Dichloro-5,6-dicyano-1,4-benzoquinone DDQ
Dimethylformamide DMF
Tetrahydrofuran THF

The following examples illustrate the invention.



A m xture of N hydroxypthalimde (5.39),
[ (2S)-2-net hyl oxi ran-2-yl] et hyl 3-

wordonpbBmenesul fonate (5.9g) and tri et hyl am nBCT/SE2004/000052
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(10.6mL) in dichloronmethane (15m) was stirred under
nitrogen at anbi ent tenperatur,e for 24hours. The

reacti on m xture was poured orfto a silica colum and
eluted with dichloronethane 15 to give the sub-title

@Hﬂ!mlﬂﬂ as a white solid (3 1 g) M5 (APCI) 234
Bl s, 3 2h (

Zn&ﬁvﬂrr&ﬂvl‘-@ﬂrdlﬂiolﬂehbIZZ} Jﬁ(vﬁﬁ)rdﬁa-s-vl].carbonvll-é’I-metl’wl-4-
- Chl or o- 2- hydr oxy- 2- et hyl prop Il oxy] -

isexazelidinel e- 1, 3( 2H) - di one, The product of part a)
(3.09) was treat ed wth concentrated hydrochloric acid
(12nml) and stirred at anbi ent tenperature for 2hours.
The m xture was partitioned between water and
di chl or onet hane, the organics \gﬁre dried and purified
by chromat ography (Et OAc) t ve the sub-title
compound as.a white 2% sdhid)(3.3g). S HDMSO 1. 29( 3H,
S), 3.67 (1H, d), 3.% d),
(1H, d), 7.86 (4H, s}, s (
2-[[(4S)-4-Hydroxy- 8- et hyl - Z-T1 soxazol i di nyl | | car bonyl
| - benzoic acid neth ester MB 2004/ 065394
PCT/ SE2004/ 000052 26 Prepared froma solution of the
product of part b) (3.3. g) in nmethanol (25 m) which
was treated with triethylamne (3.4 nl) and heated
under nitrogen at reflux for 1 hour. The m xture was
concentrated to dryness and pur|f| ed hr omat ogr aphy
¢ il : s % 0 5%

by
??ﬁé“%@%%%@? h%ﬂé ance%a@%g 4@395%@?%"?‘% ety 3
aﬁ’&blﬁﬂmrzéﬂeshléoﬁam Gi%g ahdh enes]nmmmnel (eo 6odipatichdoramethane (15ml) was
white s id (1. 92%%% HPLC % 50mm chi racel
A@rf@élua m‘é%geﬁlg*é Oug, 3.59 (111,

dil’}h ég(éifbn(rﬁ'ilturg%\/a Hﬁmﬁ%d Hﬂd a éﬁwa 63011941)1 ﬁﬂd?'lelhlge\i(viflﬂil'a §it4:§11’oromethane

Ro@.’ve(th& gyb-tijle ctﬁnp)@m(d]asl a wjl)lte Sbﬁldd} 12).

@(A%’dﬁ%hyﬂMélH ssoxazol i di nol hydrochl ori de

S'Hepen 1.63 (3H, 5), 2.69 (1H, d), 2.76 (1H, d), 4.17 (1H, d), 4.21 (1H, d), 7.73-7.78
(2H, m), 7.82-7.87 (2H, m)

4.09 (1H, d), 4.15
,s) ¢)

b) 2-[[(2R)-3-Chloro-2-hydroxy-2-methylpropylloxy]- 1H-isoindole-1,3(2H)-dione,
The product of part a) (3.0g) was treated with concentrated hydrochloric acid (12ml) and

_stirred at ambient temperature for Zhours.

" The mixture was partitioned between water and dichloromethane, the organics were

dried and purified by chromatography (EtOAc) to give the sub-title compound as.a white
solid (3.3g).
& 'Hpmso 1.29(3H, 8S), 3.67 (1H, d), 3.76 (1H, d), 4.09 (1H, d), 4.15 (1H, d), 7.86 (4H, s),
5.24 (1H,s)

¢) 2-[1(4S)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]- benzoic acid methyl ester
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Prepared froma solution of the product of part c)
(4.99) in 2N hydrochloric acid (30 m) which was

wheatmoes3ander nitrogen at reflux for 4 hours. PET/EE2004/000052

cooling the precipitate was renoved by filtration and
the liquors concentrated to d%gness under vacuo. The
residue 15 was triturated witfi"acetonitrile to give
the sub-title conmpound as a white solid

PRI 103 2 Sptasion B (e prabicy G partiy (3 £ ihakm2S whgyhich was
ér Lidoq i Fet%?lﬁg&n& @%ﬁ)fng%&t%d SR TR ot Fhftux for 1 hour. The

yrazol -4-

ikgitd Rhyshneerdratel to)drydess 2nd punﬁed by chromatography eluting with a
mathyl | pr (Syl) 2, 4- di oxo-t hi eno

gradieny fiopm Grharomethang dx 94 I@e%lelil% lﬁétqhiﬂfm@éfthé?e Je-phirg] purity of

SRAPBIRAR myppend oy opli s e e p £t e e
Icpmpplydd) as2, whiteobdd1.92 g).

%ﬁ%ﬁ%ﬁf%ﬁl&ﬁ%ﬁ%@%’%@m%“ T A
7
TR T B AL ﬁﬁtér??ﬂ%ﬂ‘ DR B3P an. 0,

V&aﬁ sy, §I, esZIlS\(IIde)Q U&D}(llﬂ; t)W.GZl(l.H a0, @DOS@(H din
bi carbonate, the organics were then coll ected and
treated with 35% aqueous hydrazine 25 (1.Q0m) and

(4O 2 RinARLERL I GIRIAldhRAR" 16 hours. The
wat er and purified

tRrepindofimmh agohpion of éteprbdunt of parey) Hdgafiuf bNdlydmhlonc acid (30 ml)

sub-ti tS le ageglorrpou%gy 2&25‘,‘@%@ %lﬂlqrs #ﬁeré:% &n%g)'_elprgc)lpltate was

%61%8%&131#% ﬁlgl)d %a he ﬁlgklo@)c?rigﬁnggtreggtg H%YE%%/S ur%g?@e;/cﬁ@ |'The residue
Svas- ttl’&lratemwuihcacaenmulhyd) give (2 sub-title compound as a white sohd (1 .79 g).

3 om0 it 228 L S T O S0 S 61 B 495 (GO

2004/ 065394 PCT/ SE2004/ 000052 27 Prepared from a
sol ution of the product of step e) (19.Qg) and sodi um
hey 6F[03§Bdhrr{eﬂw52ﬁ’}pvrml THE)OADONA)2.3 %atbmhvﬁﬁsﬂﬂ‘ih‘idlw@:

OfJ a %Qtlmff@@ar%l)ﬁeﬂ'&l)dl 7, B’Ei tte&ahﬂiré/-@—ﬂn ﬁPJSZ-Eﬂétﬁ}ﬂﬁopyl) -2,4-

conpound as a white solid (17 . 5bHD Sﬂ
dliox thignq[B 3 d]gynmmlm@S(canhoxyﬂmgmd eyl eger (1)g)in c oroform

2-3. 77 (,2 2-
ézé“}?e‘i’mdgF‘fEIB'& %%e}glace 0 qzt)x%?% )ﬁ) 9 g)( a.ng)t%e m[ug’rgrel'}fegted at reéflux
4f0¥ 80 FAMMEN. fRr B8I1Y] thd mixdure Bid Wil vagtbYst with saturated sodium

4- di oxo-t hi enol
Dicirhynataritti oreics vergthrorapllectad ged frgated with 35% aqueous hydrazine

(1.0ml) and stirred at ambient temperature for 16 hours. The reaction mixture was
“washed with water and purified by chromatography (ethyl acetate) to afford the sub-title

compouhd as a white solid (1.04g).

& "Hepen 0.93 (6H, d), 2.21-2.26 (1H, m), 2.21 (6H, s), 3.39 (3H, s), 3.68 (2H, d), 3.90

(2H, s), 3.96 (34, s).

1) 6-[(3,5-Dimethyl-1H-pyrazol-4-yl)methyl]-1,2.3.4-tetrahydro-3-methyl-1-(2-
methylpropyl)-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid monosodium salt




10 i soxazolidinol A suspension of the product of step
f) (200ng), the product of step d) (81ng) and Pybrop

w@ 3821063394 n di chl oronet hane (1 Orl) was treat edP@i/sE2004/000052

10

15

20

25

triethylamne (0.20nl) and the mxture stirred at

anbi ent tenperature for 16 ho#zs. The reaction m xture
was then purified by both nor phase (0% to 10%

net hanol in 15 dichl oronet hane) and reverse phase

tP@em% fnemmasabitionof themypdust ebtied akiidighmd %)éétnah@éromde (2.529)

ST BBD W Pty b B R Ve, B il
Hp&aﬁﬁe 08 P4 hedirs the pr8cipitide wae filtered. ofBar(d3khshsd with3o&ITHF to

59- 3. 72 (3H, 3.77-3.82 (1H m), 3.78
(gzw thg)sub-ntlggorpnwndsaf a whitesplig {1128)s) . 20 Exanple 2

BP0 (S (B A B rgpy ARG 5} 575377 (B399
a(qu?o 3-nmethyl -1-(2- methyl ethyl) 2,4- d| oxo-thieno f

| pyrim di n-5-yl|earbonyll -4-net hyI
||oxazoI|d|noI CH (r) (r) PSI C]NI S/N IN 25 HWO

?métﬁwlmdwl) 1, %wmttmehsltztwwwanﬂdlm5ow¢eatrﬂsmﬁftﬂe4-alethy1 4-
3 dl pyrim di ne-5-carboxylic acid nethyl ester
I exanple 1 step e) using

6A %ﬁs{yﬁ@ﬁ? {%Eljro]dggt oF sf'eptﬁ U()'(‘)HYg‘i e ﬁrdﬁﬁ&t}% stép (f) %8 Img) and

tIFybecbp)BZzﬂrgM irpddbhlmomhenl&ns(mml)may ltieated eiith triethiylamine (0.20ml) and
ester. 21 (6H, s), 3.36

(tBpixtpre Sélﬂggm?ﬂbleg‘) tem@e@%‘f 16dyoursy 47 (1H,s). b)
G]E'll{e(l%%éls@g' Jﬁ{é?%( gvra]\%/ g’% g)f’%ﬁﬁg{l Rébbft!h)rﬁ%gl phase (0% to 10% methanol in
nditligtoaiellydny) &d&ed@rwmash (¥nh g 25% methanol in 0.1% aqueous ammonium

Ba{c%%a 35 rgrgaltgg?a yctgl rg?w?ex e %iﬁe ggrlngou nagsé%vd}u%é SoRid (éOmg).
& "Hpumso 130°C, 0.90 (6H, d), 1.41 (3H, s), 2.08 (6H, s), 2.18 (1H, non), 3.23 (3H, s),
3.67 (2H, d), 3.59-3.72 (3H, m), 3.77-3.82 (1H,m), 3.78 (2H, s), 4.92 (1H, s), 11.67 (1H,
S).

Example 2
($)-2-[16-[(3.5-Dimethyl-1H-pyrazol-4-yDmethyl]-1,2.3.4-tetrahydre-3-methyl-1-(2-
methylethyl)-2.4-dioxo-thieno[2.3-d]pyrimidin-5-yljcarbonyl]-4-methyl-4-

isoxazolidinol




Prepared using the nmethod of exanple 1 step f) and the
product of step a). 10 6' HDMSO 1.44 (6H, d), 2.10 (6H,

W@ 2004863894 (3H, s), 3.72 (2H, s), 4.32 (1H, s).PCI/SE2004/000052
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(45")-2-1[6-[(3,5-Di neth)l-lH pyrazol -4-yl [ )nmethyl I ]-1
2 3 4-tetrahydro-3-nethyl - %8 met hyl ethyl 1) -2

4- di oxo-t hi eno[ 2, 3-dI pyrlmdl 5-ylI'l carbonyl |- 4-nethy
| - 4- |soxazol [ d| nol 15 Prepared usi ng the et hod of

@y 9 ] A I &40 1 L4 3 4 ';- SH-p- c._‘“_|

"ﬁregparéﬂ Js&x@m@% thbb H)usu?g @ ?brbﬁlldmeﬂ)yl) 11243@1 (elﬂdhydieﬁ)-methyl 1-(2-
4 (1H 11.71 (1H S) Exa
matydrbph ch%rrimot thaerel Wmlrlmepw%rbmlw am gt aster-

Sigt 53 SR SR o Sﬁ%ﬁ? ) SRRl il b ), 047 (1119,

- dione (r)H "j, MO NJ MN H25a)

2- (Cycl opropyl am no -5-ne
@é&bﬁjﬁm@m&ﬁm\axqm ‘y-‘lbmathvﬂ lo2.Byfrterratipsrordtmethyly 1of2-

tﬁvlgﬁ)l.yﬂti 2 r&loqj -t} ! 5!@@3—9}\6&: 1 &BQ Qr &%A){vﬂg qgl)d n"i‘&x{‘aotsb(ﬁum salt

| U—CUrTTyT €51 Tl 104y 11 da us tetrarydr or ur ari
glsma usmgt}@dﬂaﬁbd @ﬂ&xﬁh@tfeylaﬂap ﬁyahxdcth@pfodpanﬁ“ step. aé}g)
he m xture WO 2004/ 065394 PCT/ SE2004/ 000052
\Aéﬁm&sbllhﬁée@}h AN @r10:(6Hi, 5} 8d&r{3H: M3 pR4PHE. $of- 3%@%8)
After allowing to cool to anmbient tenperature the
reaction mxture was cooled to -78C and then a

9 '(mntznmqh 8TRFRI-2H- @zl ALiIRREhO1|ACE 8, 4reirilyidre S tresthyl-1-(2-
(8 drous tetrhydrof ur an (I On ) vvas ao{ded

ﬁﬁa%r ?&H%le and t hen r ef I uxed | f or 5 20 hr t hen
tenperature for 2 days. The reacti on was
paypaed Ligih theahehodofkexample 1 step g) using the product of step b and example
1 step d).
8 "Hpmso 130°C, 1.41 (3H, s), 1.46 (6H, d), 2.09 (6H, s), 3.20 (3H, s), 3.60-3.72 (3H, m),

3.78-3.82 (1H,m), 3.77 (2H, s), 4.46 (1H, sep), 4.94 (1H, s), 11.71 (1H, s).

Example 3
1-Cyclopropyl-6-[(3.5-dimethyl-1H-pyrazol-4-yl)methyl]-5-[[(45)-4-hydroxy-4-
methyl-2-isoxazolidinyl]carbonyl]-3-methyl-thieno[2,3-d]pyrimidine-2.4 (1L H,3H)-

dione

a) 2-(Cyclopropylamino)-5-methyl-3,4-thiophenedicarboxylic acid, 3-ethyl 4-methyl

ester
To a solution of (triphenylphosphoranylidene)-acetic acid ethyl ester (15g) in anhydrous
tetrahydrofuran (100ml) was added isothiocyanato-cyclopropane (4.4g) and the mixture



extracted wth diethyl ether. The collected organic
extract was dried over magnesium sulfate, filtered

wa@pa4eepor at ed under reduced pressure. The r eBCTSE2004£600052
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purified by colum chronmat ography over silica,

eluting with i-hexane/ethyl acgtate (95:5) then

triturated with i-hexane/di-etllyl ether (8:2) to give

the sub-title conpound as a solid 10 (7.5g). 1HCDC13

ES @ef@gqqd upler a)ni;rgge(rg@tqmoggherqfog 80(bsHATley allopwing t¢ geql to ambient

-5;3 tH—? fils geiac[g Tm&‘uae ‘1(/ o(%e%) to —4}5(@ argc? !B'En 9481biGh %f 3-bromo-2-

‘bxbeﬁlit@{&i@ h&d Gnotief] Ryter &. 7g) in anhydrous tetrahydrofuran (10ml) was added.
4-di oxo-thieno[ 2, 3-d] pyri m di ne-5- 15 carboxylic_acid,

rﬁxerﬂesultm raixtorg weasellepeh &l Warmbto anbigattempeiaiip andthen refluxed for
| Gy lh(fé’ %(x% %@%&%&a&% fégﬁ;?iaésg O@e) re%?onﬂg%e;ﬂ)ur@dclﬁ{&/ \!vater and

reﬁﬁ'alétéd With @iethylrethenaThe tollgerd dipgaie extbachivas dgechover magnesium
at nosphere_at_anbient_t enper ature for 35mn.

soifete) Wiered andevaperstRdaindsy redpeadiprgssugey %re$lﬂue was purified by
it
B S RgHPRS o Offhed Bieb P RRLAIRR NG dcBial (3RS Soen
reacitedwithddedade/dietlylethér (8i29 tygive dtehmmb-tittedconiyund as a solid
precipitate was filtered. The resulting filtrate was
W&sBbd with sodi um bi carbonate sol ution, dried over
Si f e e
TS U .74 i SR BTGP RIS IS 11t .53 G
vy)tzhogs@cﬂ o), 7058 del, $e) ut i on (21ml of a 25 vvt%
solution in nethanol) and the reaction was stirred
under a nitrogen atnosphere at 25 anbi ent tenperature

be; N A prop i1 TR XS RS- 65 BR0T- thﬂow %xfogﬁ,g-gﬁ%midine-s-

essure and the resurtrng oft
hethmehcectlhvrhethvbésadre and water. The vvater | ayer was

PSSR Ll b i R e G i s
(a%ﬁgl Eﬂlon&e ?6&{11? Gﬂ@me Svedd thidtandthe résuftin (g(rillﬂtur@was stirred under
3.7 3H, s), 11.2 30 (1H, bs) WD 2004/ 065394

Féﬁiitrsgﬁﬂ@mb@p}&%ﬁ axﬂﬁerd)temp@amfd op Bém;n - A splugion of the product of

otk Do B et b i B e S ieapiporyagstimed for

Sfphitakt Qﬁhbféfnt ieﬁ@epaft%u qthe 98achad tvab Hiltt3d Haeh dlbtgyl ether and the

anhydrous di methyl formam de_ (40nml) was ad

potcipititemas ﬁitb@daffée tasubige fHiaterveastyashedwithgodipmgparponate

Tso?utlon, 3nede over magnesmm sulfate, filtered and evaporated under reduced pressure.

The resulting oil (9g) was treated with sodium methoxide solution (21ml of a 25 wt%

solution in methanol) and the reaction was stirred under a nitrogen atmosphere at

ambient temperature for 20hr. The mixture was evaporated under reduced pressure and
-the resulting oil was partitioned between ethyl acetate and water. The water layer was

separated and filtered to give the sub-title compound as a solid (3.16g).

MS (ESI) 281 [M+H]"

Hpmso 0.96 (2H, m), 1.06 (2H, m), 2.38 (3H, s), 3.01 (1H, m), 3.78 (3H, s), 11.26
(1H, bs)
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5 stirred under a nitrogen atnosphere at anbi ent
tenperature for 3 days. The m xture was poured into

wadoenesml the resulting solid was col |l ect ed bRCT/SE2004/000052

filtration to give the sub-title conpound as a solid
(2.8g9). M5 (ESI) 295 [MtH + 1 01.01 (2H, nm, 1.05
(2H m, 2.39 (3H, s), 3.07 ( m, 3.18 (3H, s),
80 (3H d) 6 Erom)rret hyI -1 - cycl oproio -1 2
2 (i 3.6 4+ dig : ~-d|pyrimidine-5-

2 stopzdpyitl 3. R4-hesrah ; -
ddﬁggﬁlﬂ]Qine15]cqrboxyl|c aC|d met hyl ester To a

oduct of part c) (2.8g) in ethyl
goatdhiition 2P flle) pro@sct aﬂﬁﬁtﬂbj\@lﬁ gt,virpm@uﬁme difietdel férinDaile (40ml)
and azobi s- |sobut ronitrile 3. The resul ting

iiag eddes mazsﬁume‘f ﬁer;géﬁn Hwthy wide QiS4pdp h@@nfwre was
St S0 PR o8 ot Bk Sk M5, 08D TP st was

pberRd et &¥aterdind €tk @Meting SEEINGSS ¢Ulll\eStHJ1 batfidtratfonl tb ghecthe sub-title

and evaporated under reduced pressure. The resulting
sempeun oHd{( %P8 ed from col d diethyl ether to give

ﬂg@ bﬁ)ﬂd 4orrpound as a solid (2.8g). 20

% , 1.24 (2H, m, 3.03 (1H, m, 3.37

( 3HpMS) 1.03(99, Iﬁﬁﬁl 05()2}1 4)68.30 23, 5)S3.0B(1H, m), 3.18 (3H, s), 3.80 (3H,
- Cycl opropyl -6-) (3 5-di net hyI 1H pyrazol - 4-yl

et hyl | -1, 2, 3, 4-tetrahydro-3- nethyl -2 4-dioxo-thien

[2 3-dl nyrimdine-5-carboxylic acid, nethyl ester 25
Prepared fromthe product of part d) follow ng the

R 6qBdsthemethybXasl@rdpyllal 8 4adtrilydraB necthyie?. $dioxorthiedo[2,3-

compound as a_sol id. M gESI) 389 [ M+H] + 1HDI\/BO 0.93
@pyrimidiness-oarbexylic agid methyleftg ny, 3.02 (1H, ),

31“051al7 sa}%g%sm%)o&l%f %r%duét%lf'pgﬁ%: én (ﬂ%ﬂ] ﬁ%)azte ﬁ%nﬁ)’-w&él blided N-

ﬂyﬁrﬁéﬁiccﬂtmid): [§2Y3 Q)/drid akoRisdsobutyetnitiie daig). rﬂ’lmtrhgﬂlta@ mixture was
- di oxo-t hi eno[ 2 3-dl pyrini.dine-5-cayboxylic .a

oA Aeh Sl RS ORI e Se0AP BOTOLRS migture was

Ri&Rad ﬁ@céé's?/@lg\bﬁh 9619‘@)“5?&1 sgﬁluﬁﬂ[}ldr&aldé Qlﬁt%ﬂ then W&ﬁer <|ir1ed over

procedure o 1, part f) to give the sub-tit
anagnesinoh saffatz, ﬁbd:redi and evaporated under reduced pressure. The resulting solid

was triturated from cold diethyl ether to give the sub-title compound as a solid (2.8g).
"Hepas 1.10 (2H, m), 1.24 (2H, m), 3.03 (1H, m), 3.37 (3H, s), 3.99 (3H, s), 4.68 (2H,
s)

e) 1-Cyclopropyl-6-[(3,5-dimethyl-1H-pyrazol-4-yl)methyl]-1.2,3 ,4-tetrahydro-3-

methyl-2.4-dioxo-thieno[2.3-d|pyrimidine-5-carboxylic acid, methyl ester

Prepared from the product of part d) following the procedure of example 1, part €) to
give the sub-title compound as a solid.
MS (ESI) 389 [M+H]"

"Hpmso 0.93 (2H, m), 1.04 (2H, m), 2.07 (6H, m), 3.02 (1H, m), 3.17 (3H, s), 3.78
(3H, s), 3.81 (2H, ), 12.12 (1H, bs)

) 1-Cyclopropyl-6-[(3.5-dimethyl-1H-pyrazol-4-yl)methyl]-1,2,3.4-tetrahydro-3-

methyl-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, monosodium salt
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M5 (ESI) 375 [MrH + ' HDVBO 0.84 (2H, n), 1.02 (2H, m,
2.06 (6H, s), 2.94 (1H, m, 3.17 (3H, s), 3.75 (2H 5

W@ 2004045398 (1H, bs) g) 1-Cyclopropyl-6-[(3 PCT/SE2004/000052

5-di net hyl - 1H pyr azol - 4-yl

met hyl ] -5-[[ (4S) - 4- hydr oxy- 4- fret hyl - 2-i soxazol i di nyl |

carbonyl | 1-3 -nethyl -thieno [3 3 -dlpyrimdine-2,4(1

H 3H) di one Prepared fromthe produc part fi
persdi T Eheeprpdust ebpATbe)dellew %p@p%ﬁ%igﬁp f gyample 1 gpart 1) to

?M’Eﬁ%ﬂ%@%&g@?g%o@ﬁ a1.88|3I ((sz, NE) ( Efl )37?613.042
%Esg)ggszmsﬁq*m bs), 3.02 (1H, m, 3.15 (3H, m,

H, , 5.41 (1H b 15 Ex le 4
( Sfopsq -84 E%Iirmrf,lé),wﬁenéo%-% @2@?53,12.94 (Hbthy B1L743H, 9 3.75 (2H,

g)étlﬁyl g?ﬁyf’sﬁ ggegllmc;i(oltglleno [2,3-dl pyrimdin-5-yll

carbonyl | -4-methyl-4- isoxazolidinol 20 OH O O N-O
20 b Aselopromil 6ol (s Srimethy | b s By LA ChS) Sty QFoxy-4-
e}ﬁ@ﬁ-‘%h taz%ll&n%kf‘mf)cﬁ{vﬁ]af‘m}ﬂ?l :'Efn'g Y- dlpyrimidine-2.4(1H.3H)-dione
SIL-nmetnyt et iyl )= 274-ar oxo-tnrenof 2, 3= £25
@gparddtirctin nige prodaut bﬁpg{dt ffolewihg(tBe pfagpdire ofexaenge i opamt g) to
(0. 042%f.1p 1HCDCL3 1. 5 (9H minc H20), 3.34 (3H s),
$1V437t% copoupdes aselig 3.97 (1H, d), 4.52 (1H,
d), 5. 34 (1H, s), 6.00 (2H, dd), 7.38
m@ﬁ?%‘} WH 1H t). WD 2004/ 065394
Peﬂﬁggowl(mpmz 0BRH, Bahprd .4 (3H, m), 2.08 (6H, bs), 3.02 (1H, m),
| or o-2-net hyl -1 H i m dazol - 1-yl ) net

03 Gt 29k SRS LY

Example 4
($)-2-[16-[(1H-1,2.3-Benzotriazol-1-yl)methyl]-1,2,3.4-tetrahydro-3-methyl-1-(1-
methylethyl)-2.4-dioxo-thieno[2,3-d]pyrimidin-5-yl]carbonyl]-4-methyl-4-

isoxazolidinol

| Prepared by the method of example 1 part g using 6-[(1H-1,2,3-Benzotriazol-1-

yDmethyl]-1,2,3 4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxo-thieno[2,3-
d]pyrimidine-5-carboxylic acid (0.15g) to give a foam (0.042g).

"Hepe 1.51 (9H, m inc H,0), 3.34 (3H, s), 3.47 (1H, d), 3.82 (1H, d), 3.97 (1H, d),
4.52 (1H, bm), 4.54 (1H, d), 5.34 (1H,s), 6.00 (2H, dd), 7.38 (1H, t), 7.49 (1H, ©).



et hyl - 3- net hyl - 2, 4-di oxo-thieno f 2, 3-dI

pyrimdin-5-yll carbonyll-4-nmethyl-4- isoxazolidinol 5
WORI04BBIN OCI O- INS N1/ Cl Prepared by PEESE2004/000052

met hod of exanple 1 part g using

6-[(4,5-dichloro-2-nethyl -1 H 3%

i mdazol -1-yl)nmethyl]-1, 2, 3,4-Cetrahydro-1-ethyl - 3-net

hyl ) -2, 4- di oxo-t hi eno[ 2, 3- d] pyri m di ne-5-carboxylic
%‘Mﬂﬂ&gl ve the title con‘pound (0. 094g) np 130-133C

4:t10ﬂ-3( aidthm 4- 4104(6 thihhlol ZKB-dlIﬂ’rﬁﬁldﬁﬁ-lﬂ-vl]iﬂ)‘bo@lﬂff-lﬂéthyl-4-

s) 15 Exanpl e 6

ingl Hydr oxy- 4- met hyl - 2-i soxazol i di nyl | car bonyl |
-3 methyl 1-(2- nethylprop, I)-6-(1H
pyrrol o[ 2, 3-bl pyridin-3-yl nmethyl)thieno f
2,3-dlpyrimdine-2,4- (1H 3H) -dione CH O N, NH 20
WD 2004/ 065394 PCT/ SE2004/ 000052 3g,a) 12 3
4- Tet r ahvdr o- 3- msthyl-l-(2 rr%thy}—pj\prl) 2
4- di oxo-6-(1H pyrrol o[ 2, 3
bl pyri di n-3-yl net hyl ) t hi
3-dl pyri m di ne-5-car boxyl] methyl ester To a
sol ution of 7-azai ndol eoc{0N78%g) M anhydrous THE (30
m) was added 2.5M n- BuLl)ln 1(2.6 m)
dropwi se at 10C under nitrogen. After stirring the
m xture for 15 5 mns 1.OM zinc chloride in ether

P6reparecﬂ)\} the The o fd e:xaaur}fg)le:t Pﬁa&“ g )latsilfllrge6-f{4l§ 1cﬂloro 2~ me%gil 1H-
10 imidazol-1-yl)methyl]-1,2,3,4-tetrahydro-1-ethyl-3-methyl)-2,4-dioxo-thieno[2,3-
dpyrimidine-5-carboxylic acid to give the title compound (0.094g) mp 130-133C
'Hepes 1.38 (3H, 1), 1.52 (3H, s), 2.40 (3H, 8), 3.39 (3H, ), 3.43 (1H, d), 3.38 (IH,
d), 3.96 (1H, d), 4.00 (2H, m), 4.46 (1H, d), 5.23 (2H, dd), 5.27 (1H, s).

15  Example 6
5-[I(4S)-4-Hvdfoxv—4-methvl—2-isoxazolidinvl] carbonyl]-3-methyl-1-(2-

methylpropyl)-6-(1H-pyrrolo[2.3-b]pyridin-3-ylmethyl)thieno[2,3-d]pyrimidine-2.4-
(1H,3H)-dione

20



tenperature for 2 hr. The sol vent was renoved in vacuo
and the residue diluted with anhydrous toluene (20

workgo4obsm a sol uti on of PCT/SE2004/000052
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6- (bromonet hyl )-1, 2, 3, 4-tetrahydro- 3-
met hyl -1 - ( 2- rrethyl propyl) 2, 4 gl 0XO0-
t hi eno[ 2, 3-d] pyri m di ne- 5- carB xylic acid nethyl
ester (2 0 g) in an{l}ydrous t ol uene1 10 rr1) arl1d a

g¥u¥°9th¥w3355 S SIARSCEL R ROER L0 A0

Dotd UitRE If7tdxaRidble!(0T8€) at enhytifvms AHFA(BOMNY ¥tasadial 2.5M n-Buli
washed with water, dried over anhydrous magnesjum
suhexanes (24 mcdrepivisnat K GpBat miFoRem dbfier wpRgthe mixture for 15

13?515 %5[\@1112[%@058? irp&ﬁe V(’?%l Qfﬂ 'WfaE g&‘déayanﬁq SMxture stirred at room

roma over I Ca, el utl I Ng
Iterh@étﬂﬂ&/ fot mhlr Thetdvent (vhs tgmdveddn wecuolmdshda rds1du|e ehluted with

Conp?&g%@ 18;53 éq%%{)@@n as Igtgqgg}l %)5 égapél_%r}g P% 3 4-tetrahydro -3-
hisd

eI o AL A oy it et

steti(1.@ g) mfanthcops wihent (BF mpant] azdatalyticTasiount 5f pdtpssiun iodide

t ha dded i i
(er8 adies ey o et ge Sutre Glen AROECh A ign, 1 olygat was
Wecartdd, &eﬁg ed %th%étbxe&dvuch@d @Nh'"é‘ﬂﬁfl QAEHhR! the oBEntt ddcts

extract di chl oronet hane, thé organic extracts
weashedwaith th dmad/vazteeanhydmus dnagmeslmarﬁhlfdh%ﬁberﬁ@gn‘é syaparated
sul.f at iltered . or at. uce

el rGRuE T8 i TR B P dn S osgohy over
(410%2 1&1)1 Wath G 5Skane/bld N bk 11:2pt the sub-titl d(1.37

) 55: 121% 4- Hday eﬁemr?ét hyl 5 |§(§)xgz;\z/%l |edS|uny1I Ieccg?gggl;lﬁ )
MSIGES})WWI[M(*‘ZH met hyl prop ly)-6-(1H pyrrol o[ 2

3-b] pyridin-3- Imhyl)thieno[2,3 -dl pyrimdine-2 4-

(1H 3 -dione Prepared fromthe product of part b) by

e ﬁhﬂ%aﬁ{/d@m{h%l i- (@%éthﬁbrobel)@ zvaldxaes H'HJp?rroI%@Z 3-

conpound as a solid. M5 (A
532¢ eNSERIDA L AONDE meailrcanhM@MZ 0. 85

Lk Bty Pm‘é%ct(oi‘H by B g P 1 by Bl 7.5l was added

NN S&hlﬁﬁ'h?dﬂ&lc(ej( ﬁn@ 1R9nikn8e stiskéll uier nftrdbén ford hr. It was
1-51 n;)i,818819(1Hn)
1a_1_31c3ﬁe thb@ N by drpg oric acid and extracted with dichloromethane, the organic

extracts were washed with water, dried over anhydrous maghesium sulfate, filtered and

evaporated under reduced pressure to give the sub-title compound as a solid (1.22 g)

MS (ESI) 413 [M+H]"

- ) 5-[[(48)-4-Hydroxy-4-methyl-2-isoxazolidinyllcarbonyl]-3-methyl-1-(2-

methvlﬁropyl)—é—( 1 H-pyrrolo[2.3-blpyridin-3-ylmethyDthieno[2,3-dlpyrimidine-2.4-

(1H,3H)-dione
Prepared from the product of part b) by the method of example 1 part g) to give the title

compound as a solid.
MS (APCI) 427 [M+H]"
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5 Exanple 7 (4S)-4-nethyl-2-f f
1,2, 3,4-tetrahydro- 3-net hyl -2, 4-di oxo-1-prop | 6-(4-

w@eoonobizy/| met hyl )t hieno f 2, 3-d1 pyri m di n- 5-pECT/SE2004/000052

carbonyl | -4-isoxazolidinol OH OOH O AMS/ 10
Prepared using the nethod of géan'pl e 1 step g) using
1,2, 3, 4-tetrahydro- 3-net hyl -

dIOXO 1- propyl - 6- (4-qui nol i nyl met hyl ) -t hi eno[ 2,
e OB0cb by | 2611015 Geimmn 941 | B e’ JERRGH, m),
t 3
SRR, g3 ?%@;f’ R R R R S
r@H ), 57991(-’2%§ﬁ5[,m 8013; 1 1I§)m)11452 1(1155'tlHS)n) 7.61 (1
H 1), 7.74 1H, d) 8.23 15 (1IH, d),
8.83 (1H, s). Emmme 8(4$ 2-f 6- f
ghloro 5- thlazolyl)nethyll-l 2,3,4-tetrahydro-3
ié@#ﬁﬁkfl-(z met hyl ~r opyl ) - 2. 4- di oxo-thieno f 2,3-d1
ws»m@tmv@-whlzmmaewsldmz% ARetH2; Adaﬁousﬁm@i&(m nol

OH ON, OH\ G OHSs¥*SYN Tcl a 6-](2
mmdvaﬁhwl)theMéMpngﬂgﬂonvﬂ-4-1soxazohdmol

2,3,4-tetrahydro-3-nmethyl -1-(2- 25 nethyl propyl)-2

4- di oxo-thieno[2 3-d] pyrim di ne-5-carboxylic acid,

et hyl ester WD 2004/ 065394 PCTL2E2004/ 000052 35 To a
sol uti on of ethyl RN

3-met hyl -1 - (2- net hyl\pr ) -87 4-di oxo- 1, 2, 3, 4-t et r ahyd

ro- )\

Prepared using the method of example 1 step g) usingl,2,3,4-tetrahydro-3-methyl-2,4-
dioxo-1-propyl-6-(4-quinolinylmethyl)-thieno[2,3-d]pyrimidine-5-carboxylic acid
sodium salt and the product of example 1 step d).

$'Hpmso 120°C, 0.85 (3H, 1), 1.39 (3H, s), 1.66 (2H, sex), 3.23 (3H, s), 3.63-3.87 (6H,
m), 4.59 (2H, s), 5.03 (1H, s), 7.42 (1H, s), 7.61 (1H, t), 7.74 (1H, t), 8.04 (1H, d), 8.23
(1H, d), 8.83 (1H, s).

Example 8
(4S)-2-[I6-[(2,4-Dichlor0-5—thiazolvl)methvl]-1,2.,3,4—tetrahvdro-3-methvl—14(2-

methylpropyl)-2.4-dioxo-thieno[2.3-d]pyrimidin-5-yljcarbonyl]-4-methyl-4-

isoxazolidinol

a) 6-[(2.4-Dichloro-5-thiazolyDhydroxymethyl]-1,2.3.4-tetrahydro-3-methyl-1-(2-

methvylpropyl)-2.4-dioxo-thieno[2,3-dlpyrimidine-5-carboxylic acid, ethyl ester




t hi eno[ 2, 3-d] pyri m di ne-5-car boxyl ate (1.5q),
2, 4-di chl or ot hi azol e- 5- car boxal dehyde (1.75g) and

wORPWO6BILNML) in THE (25ml) at -78C, was addedPdIDFE2004/000052
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(10mmol ). Acetic acid ( 3nm) was added and the
m xture allowed to warmto a ient tenperature. The 5
m xture was then partitioned tvveen et hyl acetate and
water, the organics were collected, dried over

rRacpreobitiom of ethyh dtraethyidl é%ﬁe&nﬂprapblaﬂt"odww@%%ﬁ -tetpatrydro-
(]%%115’[5 %h%a grﬁmpdénéhg cglg)gg lapeo(rl "S%bi 202 %?c% ﬁgieg [ %}Pgﬁ’aldehyde

gp npgmld EISIPBI aezldﬂ;m THH@S&l)%g78°CL H@B@d@edmﬁ ({@Himol). Acetic
3H, . d), 1.40 (3H, _t), 22-2.35 m,
;310141({ 3(rrgp1wa§}a ded apg thqn)u)(tgreﬁllomed t(gwgqn (o amy 1e§§ temperature. The

i AL g PprfBone bttt ey Rhip ST o466 e pragpics yere

&bhydted, dtidd over magnesium sulphate and concentrated to dryness The residue was

RAL Dy b abi HEETUP AL L B G S BaLRE e the sub-
ftftﬁ'@oﬁ-%)%ﬁn@% a{%éﬂﬁg%o% fil or omet hane (2”&) was

treate cetlc acid (2m) and
t r‘n}%&ylo&bg (aHedI,I) @n(m:H d)l,'he405(t3l[—l,1t)|, 2122v2A35 (1B M8 a0€8H, s), 3.76
ure was concentrated
t(éHdﬁ)yﬁegsHlHn@) f‘“ﬁ‘@ 4@%(%@bér310f(llgds)by chr omat ogr aphy
on Si02 (4:1 i-hexane:ethyl acetate) to give the
sub-title conpound as a yellow oil (294ng). 1HCDC13
®) 99 (2, Gl'ﬂ)lcldlbro 3-tKizzdlBhinethy1]-122.3 A-tefrbhydnoidymetBy3D-(2-3H,

2 4. 46 H, .
gﬁethylpropvf) 2.4- dggxo-thleno[2(3 Ellpvnmldme-S carboxygic ac1dq2>thvlcgster

sé‘lu@)tﬁ bt tﬂ% ro%'ut:{;‘ﬁ?rﬁ éé) ﬁ))'(@tl 53 ihldichl Frodrefliah € IR %A Greated with
ZI:ﬂﬂmm)ooeelﬁmaemlc([z1‘21,1)3&:11!11 tylaghylsdanb (1518l CErdormkuytianovasdheh heated at

| t d th t ho
ot g oW, PRBAUC TS OByl SryERE G is Joge purified by
E%]lr_lorg%taé' glilea()n 5@)2@[1[31»1?&&@ EthyBaoetads) 18 glvéthe Sib-titfe &Anpound as a
yeBiowtdib284Bg).hi azol yl | ) met hyl 1]-1, 2, 3, 4-t et rahydr o- 3-

e e G 6 9, LA 24N B 1 Qi 424 07
r@@@gdhﬂ dﬁ met hyl - 4- i soxazol idinol 30 Prepared using
of exanpl e 1 step g) using the product of
step c) and the product of exanple 1 step d). WO
03120

0 00 . . .
(2 & > / az sthy A-te ,-_s' qe tﬁm .P ( fﬂnethvlpronvl)—
3 5@103{0&111&1@[’2!;3 d]p‘ynmldme-S carboxvhc acid sodlum salt
Prepared by the method of example 1 step f) using the product of step b).

"Hpmso 0.92 (6H, d), 2.18 (1H, non), 3.27 (3H, ), 3.75 (2H, d), 4.50 (2H, ).

d) (48)-2-[[6-[(2.4-Dichloro-5-thiazolylmethyl]-1.2.3 . 4-tetrahydro-3-methyl-1-(2-

methyipropy])-2.4-dioxo-thieno[2.3-dlpyrimidin-5-yl]carbonyl]-4-methyl-4-

isoxazolidinol
Prepared using the method of example 1 step g) using the product of step c) and the
product of example 1 step d).



10

15

20

25

m, 4.25 (2H, s), 5.02 (1H, s). Exanple 9 5 (4S)-2-f
16-f

W@ 300806304 2-t hi enyl ) net hyI -1, 2,3, 4-tetrahvdr oPGF/SEX0/000052
-1-(2- methyl propyl) -2, dioxothienof 2, 3-dl
pyrimdin-5-yll car bonyl | - 4- neg()hyl - isoxazolidi nol
OH ON OBr Ol'NB 10 a)

6 [ 3- Brono- 2-t hi enyl ) hydroxynethylI1-1, 2,3, 4-tetrahvd
wsetl B00, 093 (6H, d) 1.40 (3H, s), 2.22 (1H, non), 3.23 (3H, s), 3.65-3.81 (6H,

§) %p@gfgﬁéoé 4-di,oxo-thi eno[ 2, 3-d] pyri m di ne-5-carb
t >‘ ester Prepared according to the

nmet hod of exanple 8 step a) using 3-brono-2-

t hi ophenecar boxal dehyde. 15 1HCDC13 0.96 (3H, d), 0.97

(Ml 38 (3H t), 2.27 (1H, non), 3.39 (3H, s),
2( 7&l 1H g by 4

( D)
%bﬂﬁiﬁfoﬁﬂh-ﬂ-ﬁt&@&hiehmslmﬂvrim?dl&%vn@trb&bmimnahvﬁn-
hyl -1-(2-met hyl propyl -2 4- 20

dsexagolidingho[ 2, 3- dl pyri mi di ne-5-carboxylic acid ethyl
ester Prepared according to the nethod of exanple 8
step b) using the product of step a). 1HCDC13 0.96
(6H, d), 1.42 (SHO"[) 2.25 (1H, non), 3.39 (3H, s),
3.72 (2H, od)O%\ 4 3P (2H, s), 4.47 (2H, q), 6.96 (1H
d, 7. &% 1H djo” 25 c¢.) 6-[(3-Brono-2-t hienyl

met hyl | I} -t gf rahvdr o- 3-net hyl -1 - (2-met hyl | propy
| -2,40 o[ 2, 3-dl pyri m di ne-5-carboxylic
aci d sodi epared by the nethod of exanple 1

step f) using the product of step b). 1HDVSO 0.87 (6H,
d), 2.16 (1H, non), 3.21 (3H, s), 3.66 (2H, d), 4.20
(2H, s), 7.04 (1H, d), 7.53 (1H, d). WD 2004/ 065394

Pa%—l%?—%?rgrér%%Qggeél%l)hégroxymethvl]-1 2.3 .4-tetrahydro-3-methyl-1-(2-
methylpropyl)-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid ethyl ester

Prepared according to the method of example 8 step a) using 3-bromo-2-
thiophenecarboxaldehyde.

"Hepe 0.96 (3H, d), 0.97 (3H, d), 1.38 (3H, ), 2.27 (1H, non), 3.39 (3H, s), 3.66 (1H,
d), 3.71 (1H, dd), 3.79 (1H, dd), 4.38-4.46 (2H, m), 6.38 (1H, d), 6.98 (1H, d), 7.35 (1H,
d).

b) 6-[(3-Bromo-2-thienymethvl]-1.2.3.4-tetrahydro-3-methyl-1-(2-methylpropyl)-2.4-

dioxo-thieno[2.3-dpyrimidine-5-carboxylic acid ethyl ester

Prepared according to the method of example 8 step b) using the product of step a).
"Hepe 0.96 (6H, d), 1.42 (3H, 1), 2.25 (1H, non), 3.39 (3H, s), 3.72 (2H, d), 4.32 (2H,
' 5), 447 (24, q), 6.96 (1H, d), 7.23 (1H, d).

c.) 6-[(3-Bromo-2-thienyl)methyl]-1.2.3.4-tetrahydro-3-methyl-1-(2-methylpropyl)-2.4-

dioxo-thieno[2,3-dlpyrimidine-5-carboxvylic acid sodium salt

Prepared by the method of example 1 step f) using the product of step b).
"Hpmso 0.87 (6H, d), 2.16 (1H, non), 3.21 (3H, s), 3.66 (2H, d), 4.20 (2H, s), 7.04 (1H,
d), 7.53 (1H, d).



d.)
(4S)-2-[16-1(3-Bronp-2-thienyl))nmethyll-1,2,3,4-tetrah

W@ 2eA&3oet hyl - 2- net hyl propyl) - 2, 4- di oxot hi enPCT/SE2084/000052
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-d] pyrimdin-5-yll carbonyl] -4-nethyl-

I soxazol i di nol 5 Prepared um|§%the met hod of exanple
1 step g) using the product of 'step c) and the
product of exanple 1 step d). 'HDMSO 120C, 0.91 (6H,
d, 1.40 (3H, s), 2.19 (1H, non), 3.23 (3H, s),

3, 65 L2 2

21,232 fabddio-shemft-Po-

(
Smbth{ byl Wxaﬁ@e@nnéndmetmbw%nidsmaawarmww-methvl 4-
Qarbonyll-s met hyl -1 - (1-

)-6-115-nethyl -3-(trifluoromethyl)-1H

YA i TRl R G g pt o

1;5'0&1‘!10@))f dxatnple 1 step d).
4- Tetrahgq;o-s-nethﬁk-l- - met hyl et hy £ 5- et hyl - 3-
(t rildMsod 2@ e Ol (6Hy 1ﬁ1;Or(aHo$L 2-1)9|(|‘1Hrrmrr)y B (3H1, 5),3.65-3.81 (6H,

gﬂg‘gﬁngﬂ gEQb%lﬁ & PR (T H) esprgrfoxylic acid To a

6- (bronDnEthyI) 1, 2,3, 4-tetrahydro- 3-net hyl -
-El-methyl ethyl) 2,4- 20
i0 no[ 2, 3-d] pyri m di ne- 5-car boxyl ic acid nmethyl
, L4 950 diskRifi cabBsn-Af )

Iﬂl@-nmthﬂlsﬁ-etrimmrbmfeﬁwl)sﬂﬂf-mrraﬁolm-vl]mbﬂwl]-thleno[2 3-
L. |Iuted Wi th di chi oronet hane and

d SIg (A be rbonate solution. The organic

Iayer was separated and the aqueous was extracted

wi t h di chl or onmet hane. The conbi ned organi c extracts

were dried 25 over nmgnesi um sul fate and evapor at ed

under reduced pressure. The resulting oil was

di ssol ved in ethanol (15ml) and tY{eated w th hydrazine

nmonohydrate (0.24nml) and the _r ion was stirred at
anbi ent tenperature for 20h?9. eo’reacti on was
evapor at ed under NN N
. A |s F
PN

a) 1.2.3.4-Tetrahydro-3-methyl-1-(1 -methvlethvl)-6; I15-methyl-3-(trifluoromethyl)-1H-

pyrazol-4-vlimethyl1]-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid

To a suspension of 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-
dioxo-thieno[2,3-d|pyrimidine-5-carboxylic acid methyl ester (1.4g) in chloroform

-(15ml) was added zinc acetate (0.82g) and 1,1,1-trifluoro-2,4-pentanedione (0.55ml).

| The mixture was refluxed for 3 hr. then allowed to cool, diluted with dichloromethane
and washed with sodium bicarbonate solution. The organic layer was separated and the
aqueous was extracted with dichloromethane. The combined organic extracts were dried
over magnesium sulfate and evaporated under reduced pressure. The resulting oil was
dissolved in ethanol (15ml) and treated with hydrazine monohydrate (0.24ml) and the
reaction was stirred at ambient temperature for 20hr. The reaction was evaporated under

reduced pressure, dissolved in acetonitrile (10ml), treated with 2M HCI solution (10ml)



reduced pressure, dissolved in acetonitrile (10M),
treated with 2M HC1 solution (1 Or) WO 2004/ 065394

wWEFIDABE3004/ 000052 38 and refl uxed for 20hr. ACESE2004/000052
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resulting solid was collected by filtration, washing
with water and then diethyl g her to give the

sub-title conmpound as a solid %O 689) %) (ESI) 431

[ MtH + 1HDVSO 1.44 (6H, d), 2.22 S), 3 (3

sind refluxed f@Hd0hs) Thqreg@tlpg pphcb‘gys v @c‘@d b(yﬁl[:rathgl, M@;hlgg with

Fiathy i en stisthyl soher0 ive o sy-tile carppomnd a5 p solid (0.682),

Iv$ (ESBUBY Dottt ) -
6-[[5 nethl-3-(tr|fluoroneth )-1H razol %
1 o B (BLaOME B BH Oy a5 23H, i 2011 o6 U Foipen, 15 4 (1H,

}ﬁipen& on of the product of part a) (O 2 g) in
ydrous di net hyl formam de (3m ), was added
triethylamne (0.29 m), 1-hydroxybenzotriazole (O. 078

) followed by diethyl chlorophosphate 1(_0 075 m)
gtﬁé;_[rﬁﬁ_é'i-ﬂfﬁvdww-ﬂﬁmthvl Zrisoxegelidinyhparbony(-3-methdr 1 (l-methvlethvl)-

- : ] 'o B
vga@(uﬁg}gi)e(ﬁoﬁmd t he reactlon mxture was stlrred at

anbi ent tenmperature for_ 20hr was 15 concentrated .
Jlfmwusmfwezf the proguetef pamamﬁ(é%l g)/v}nt auhgions drerdhd Spmmide (3mi)

SRR L0209 RUESBLBAULEL 078  pligyec
aﬁétﬁyﬂr@ﬂt&opIimghws (07 Sul Y anidethe fnu;ttmrsadeé atlarebiapoempeddture under
under reduced pressure. urifi

Bicoeen foni i BE ARy LSbem soTdral HEORIPHEE @7e) was
gﬁld‘g%{l APHEL ﬂgn ?ru%{' Qso tlrregga% a%i)le‘hpi | \éﬁa@mj@)for 20hr It was

or onet ano e the title )
cmrrpmnm:bdamdar rzﬂucsa(dl press(fe, dﬂ.utg() withBaiQiEBtd scihen biderfonate solution

%aHningggcplqe(% g/}ﬂll dﬁé‘é‘%{t‘@ﬁ%ﬁj ’}hg g'r 6'H’ ﬁ%dtﬁivégegdrge%?@i%ﬂhydmus
rﬂlagrfbsr?iﬁl $ultahe, BRdred And dyabotded dhder MducdBprdSsuld. HI‘hep&)sldue was
30 WO 2004/ 065394 PCT/ SE2004/ 000052 ~ 39 Exanpl e

1pnr1ﬁed by column chromatography over silica, eluting with dichloromethane / methanol

(98:2) followed by dichloromethane / methanol (96:4) to give the title compound as a
solid (0.11 g).
MS (ESI) 516 [M+H]"

"Hpmso 1.24-1.38 (3H, m), 1.44 (6H, s), 2.20 (3H, s), 3.18 (3H, s), 3.62 (2H, m), 3.75
(2H, m), 3.82 (2H, m), 4.37 (1H, bs), 5.23-5.42 (1H, m), 13.38 (1H, bs)
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6-[[3,5-Dinethyl -1-(2-p,
r~yl)-1H pyrazol -4-yl I nmethyl |l -5-f f(4S)-4-hydroxy-4-

wOoretohpss324 i soxazol i di nyl | PCT/SE2004/000052

carbonyl | -3-nmethyl -1-(1-nmethylethyl)thieno f 2, 3-
dlpyrim'dine-2,4-(1H,3I—I)-dion§95(}| OON O NON
SN / Na) 6-[[3

5-Di met hyl - 1- (2-pyridyl)-1Hyrazol -4-yl]nmethyl -1, 2, 3,4
Emzmﬁro-s-nethyl 10 1 -(l-methylethyl)-2

m%ﬂ@%i@ﬁl-é-&r%rnnﬁ(f)izl{f{lj-g)ivpgz'oﬁtg&“rggfﬂhi-SC-II?lfs.)gzt-hvdroxv-&

endthyiormerRipNidiny]carordil-8nicthyldI-0t-thetlilothyDkhiedo [2E3- hy
l ethyl)-2,4- dioxothieno[2, 3-d] pyrim di ne-5-carboxylic
dtpyriniding 2 44463 H)-dione acet yl acet onate hydrate and
2- hydrazi nopyridi ne by the nethod of exanple 1 part e)
to give the sub-title conpound. 15 MS (ESI) 468
[ MtH] + 1HDMso 1.45 (6H, d), 2.16 (3H, s), 2.56 (3H,
s), 3.18 (3H, s), 3.78 (3H s), 3.93 (2H s), 4.40
(1H, s, br), 7.31-7.34 (1H m, 7.#9-7.82 (1H, m,
7.93-7.97 (1H, m, 8.45-8. 47 (I/H, 20 b) 6-([3
5-Di met hyl - | - (2- pyri dyl |Na§ -4-yl I methyl-1 2
hy

3, 4-tetrahydro- 3- met\q | ethyl)-2
4-dioxothieno[2,3-d]g§Linipi -carboxylic acid
Prepared fromthe pr C by the nethod of
exanple 6 part b) t8 gi \title conpound as a
solid. M5 (ESI) 454 [ + 2 N2604/065394

PCT/ SE2004/ 000052 40

~ °N

|

a) 6-[13.5-Dimethyl-1-(2-pyridy])-1H-pyrazol-4-ylJmethyl-1,2,3.4-tetrahydro-3 Qmethvl- '

1-(1-methylethyl)-2.4-dioxothieno[2.3-d]pyrimidine-5-carboxylic acid methyl ester
Prepared from 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-

dioxothieno[2,3-d]pyrimidine-5-carboxylic acid methyl ester, zinc acetylacetonate

hydrate and 2-hydrazinopyridine by the method of example 1 part €) to give the sub-title
compound.
MS (ESI) 468 [M+H]"

"Hpmso 1.45 (6H, d), 2.16 (3H, s), 2.56 (3H, s), 3.18 (3H, 5), 3.78 (3H, 5), 3.95 (2H, ),
4.40 (1H, s, br), 7.31-7.34 (1H, m), 7.79-7.82 (1H, m), 7.93-7.97 (1H, m), 8.45-8.47
(1H, m)

b) 6-'[[3;5-Di1nethvl- 1-(2-pyridy])-1H-pyrazol-4-yljmethyl-1.2.3.4-tetrahydro-3-methyl-

1-(1-methylethyl)-2.4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid

Prepared from the product of part a) by the method of example 6 part b) to give the sub-
title compound as a solid.
MS (ESI) 454 [M+H]"



c) 6-[[3 5-Dinmethyl-I-(2-pyridinyl)
1H pyrazol -4-yl I methyl ] -5-f[ (4S) - 4- hydr oxy- 4-

wOoreaohpbs324 i soxazol i di nyl | carbonyl | - 3- net hyl - 1_¥dF/8E2004/000052
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et hyl t hi eno[ 2, 3-d] pyri m di ne- 2,4-(1H, 3 -di one
Prepared fromthe product of @ut b) by the nethod of
exanple 1 part g) to gi ve the itle 5 conpound as a

solid. M5 (APCl) 9 [MtH + HDI\/I50123146§H \
2) 6-7[325-Damethpd - 1162—Dvndmml)olfﬁnvraml-4 ymethylja5-H(49)-4-hydroxy-4-

By ol

2413138 Biokd ( 1H m 10 Exarrpl 6 12 5-f
4S) - 4 roxy-4- nmet hyl -i soxazol i di pyl | b
{ (gga)rq Q’Qynﬁl@qm%l@{t@pgg b) by the rr%ethcgd (I)f eyxam% er 1 San% g) to g1ve the title

yrim di ne-29g4(1H, 3H)-dione 6-(IH
pyr?b‘?&f%%;%@gyrldln 3-yirnethyl (r)yH 0OON O NO
IVIS(APSI) 589 [M-d]] 1, 2, 3

4-T hyd h h
ool 52146 CBT ) P BR (Fhabn 9By B iEh ), 318319 58, m,

ér epa?é &&}1 &%.3'% A BBy 5L @f ), 7S Y BR! by, 7.81 (11, d), 7.93-

G- e eEs 5.8)471(18, B)4- t et r ahydr o- 3- net hyl - | - (1- met hy
lethyl)-2,4 20
di oxo-thi eno[ 2, 3-d] pyri rni di ne-5-carboxylic acid,
@%ﬁ%ter (0.45qg, 1.20mml) and 7- azai ndol e
44 mmo) using the nmethod of exanple 6 part

@-[[(M-H@drcdwer& mshvlﬂmafmlhﬂanabbnﬂa&ahetm&ﬂdaﬂnejhvlethvl)—

| pRvrolgl pykidin:3-vimethyl)-thieng|2.3 ';, DY Eggegllgﬁngég@',ﬂ_ﬂ—dlone
oiI (O 27g) 0. 1 g of thls 0|I vvas dlssolved in THE
(2m.) and treated with 1 M sodi um hydrOX| de solution
(0.8nL) and

a)l ,2,3,4-Tetrahvdro-3 -methyl-1-(1-methylethyl)-2.4-dioxo-6-(1 H-pyrrolo[2,3-
blpyridin-3-ylmethyl)-thieno[2,3-d]pyrimidine-5-carboxylic acid, sodium salt

Prepared from 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-
dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, methyl ester (0.45g, 1.20mmol) and 7-

" azaindole (0.17g, 1.44 mmo) using the method of example 6 part a). The residue was

purified by silica chromatography eluting with a gradient from 50% ethyl acetate in
isohexane to 100% ethyl acetate to give a colourless oil (0.27g). 0.1g of this oil was
dissolved in THF (2mL) and treated with 1M sodium hydroxide solution (0.8mL) and
0.5 mL of methanol. After 5 hours, a precipitate appeared which was filtered off, washed
with THF then with ether to give the sub-title compound as a pale yellow solid.

MS (ES) 399 [M+H]"



10

25 0.5 nL of nmethanol. After 5 hours, a precipitate
appeared which was filtered off, washed wth THE then
wowaoh/oeBher to give the sub-title compound as BCP&E204/000052

yellow solid. M5 (ES) 399 [ M+tHl + WD 2004/ 065394
PCT/ SE2004/ 000052 41 b) 5-f f4|i48
- 4- Hydr oxy- 4- net hyl i soxazol i di'nyl | carbonyl I - 3- net hyl -1
-(1-methyl ethyl)-6- (1H-p. ryrolol2
3-b] pyridin-3-yl msthyl) t hi eno[2 3-dl pyr| m di ne- 2, 4(1H

« : Gaam! Fl r}léﬂmethyl) 6-
((@HQﬁv@x)oldlaBWQDifxﬁkﬁnt{zlhmdwﬂif theanarmwlﬂvnmﬂmeamum dlone
residue was purified by reverse hase HPLC (95%t

Fopasestbondhoprodpeherinuple 4 der e (Q- o) faddhmprofvet of Sxegaple 1

S ) e OTRBEILR SPR el Mot

gex)le?se(rﬁidse HPLC398%40 400w/ ddueod @ &Yafmmpami)m doetdfe if hbttonitrile) to
s), 7-.7.06 (1H 43 (1H, s) 7.93-7.99 (1H m,
givepthg tifly C?@ppurai) as %wm@foe@m% Exanpl e 13 (4S)-

%gséABCrge%B#y 6-4F-[I?4iH|Jyri di nyl ) - 1H pyrazol - 4-yl | met hyl | -
l,2,3,4- 15

ﬁg*&ggﬁrwﬁéﬁ‘y +_s%|,|_3$l]8_(3H YL S i e o) 548 U, bs), 7-

gﬁ’?fﬁ?}’ gl.)N‘}Aﬁ%hg}’él), f_‘?éi/l@aé)a@ﬁ'lﬁ 908890 (18, B, M S5 (Y, 9).

5-Di net hyl - 1- ( 4- pyridi nyll)-1H pyrazol -4-yl ] nmethyll-1
2,3, 4- tetrahydro - 20 nethyl-1-(1-methylethyll)-2
Azamaplg 13 | eno[ 2, 3-d] pyri m di ne-5-carboxylic acid

eBYb [1£H5 8LDimethyl-1-(4-pyridinyl)-1H-pyrazol-d-yllmethyl]-1,2,3.4-

15 tetrahydro-3-methyl-1-(1-methylethyl)-2.4-dioxo-thieno|2,3-d]pyrimidin-5-

yvllcarbonyl]-4-methyl-4-isoxazolidinol

a) 6-[[3.5-Dimethyl-1-(4-pyridiny])-1 H-pyrazol-4-ylimethyl]-1.2.3.4-tetrahydro-3-

20  methyl-1-(1-methylethyl)-2.4-dioxo- thieno[2.3-d]pyrimidine-5-carboxylic acid ethyl

- ester
To a solution of the product of example 2 step a) (500mg) in acetonitrile (Sml) was
added 4-chloropyridine hydrochloride (550mg). The mixture was then microwave
irradiated at 100W and 140°C for 20 minutes. The mixture was concentrated to dryness

25  and purified by chromatography on SiO, (EtOAc to 20% MeOH in EtOAc) to give the

sub-title compound as a white solid (200mg).
MHepep 1.55 (6H, d), 2.27 (3H, 5), 2.41 (3H, s), 3.37 (3H, s), 3.94 (3H, s), 3.96 (2H, 5),
4.46 (1H, s), 7.49 (2H, dd), 8.69 (2H, dd).
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To a solution of the product of exanple 2 step a)
(500ny) in acetonitrile (SmM) was added

wa2@hewsapyri di ne hydrochl oride (550ng). The nMPEI/SE204/000052

was then mcrowave irradiated at 100Wand 140C for 20
m nutes. The m xture was conc gt rat ed to dryness 25
and purified by chromatography~on Si02 (EtQAc to 20%
MeOH in EtOAc) to give the sub-title conpound as a
whi t e SO|Id (200rrg) 1HCDC 3 1.55 (6H d), 2.27 (3H

. 3 ) , Q

\Métlisﬂoﬂ( IO@EBQPeﬂRﬂJFQ SEﬁGJQﬂ/tEt@ﬂ&IQZ% J%&mbl)tdlﬁe-[smrboxvhc acid sodium
5-Dinethvl -1 -(4-pyridinyl -1H pyrazol-4-yllnmethyll-1 2
3_1A-tetrahydro 3 met hyl -1 - (1- met hyl ethyi ) -2 4-di oxo-

saI t
g‘] epar etgl &hﬁggﬁ_ %:téls ggir%{g tﬁiﬁgdtdggts(?%k si'ng
tHetD%@dmst(@t d)‘;QeZ{l @H, s)wlmmem;tsns 10684, o) 3.83.(2H, 3432 (1H, s),
17 (3H, s), 3.85 (2H, 's), 4.32
(7)164 (Zﬁ), dd),tB 6@2(2%121#1) dd), 8.63 (2H, dd). c)
(48)-2-[[6-[13 5-Dimethvl -1 -(4-pyridiny_ 1
-1H pyrazol -4-yllnmethyll-1,2,3,4 10
R (4 Py 6 QF3R5 -Manbrhlyt-i (4 bvﬁﬁtﬂvtbtlatha)zez44mmt-t Bizeho
[230Ip§/r|m0|n5y||carbony||,- .
4_@@5@ 1 neth 1 lioxost

> 41 : usi ng the product of step b) and the
43s0aE 8ol 1 step d). 1HDVSO 120C, 1.40 (3H,

SP)repa‘cedﬂfﬁsn(lgSﬂ'l,e nbthoRofléXainhd, 1 stpp gPusdhg ({@Hroduct oBst@db) and the
H S), 3.70 (2H, d), 3.80 (1H d),
%@%Q#X@}Pe S@?d%lH sep), 7.55 (2H, d), 8.62 (2H,

d”%nExa TRV 0P, PR 1001 9,330 Gy 321 G, 9, 265

r(&HtlB} B. 70](,221. d),4-302QH, €J, 3e8%y@H0 s B4t (1Y, sép)(’ll.s_fr(ez}l{t d), 8.62 (2H,
lccéet hyl ) - 2, 4- di oxo-t hi enol 2, 3-dl pyri m di n-5- vil
rbonyl ] -4-nmethyl -4-isoxazolidinol OH 0 O, N, O

Example 14
(45)-2-[16-[[3.5-Dimethyl-1-(2-pyrimidinyl)-1H-pyrazol-4-yllmethyl]-1.2,3.4-

tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxo-thieno2.3-d] pyrimidin-5-

vllcarbonyl}-4-methyl-4-isoxazolidinol

a) 6-[13.5-Dimethyl-1-(2-pyrimidiny])-1H-pyrazol-4-ylmethyl]-1,2,3 4-tetrahydro-3-
methyl-1-(1-methylethyl)-2.4-dioxo-thieno[2.3-dpyrimidine-5-carboxylic acid ethyl

ester

Prepared according to the method of example 13 step a) using 2-chloropyrimidine.
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HH(r)N Pd \Na) 6-[[3
5-Dinethvl -1-(2-pyri mdinyl)-1H pyrazol -4-yllnmethyll-1

wWQ2®4463324 r ahydr o- 3- 25 net hyl -1 - (1- et hyl et hyPQF/QE2004/000052

4- di oxo-thieno[2 3-dl pyrim di ne-5-carboxylic acid

ethyl ester Prepared according to the nethod of

exanple 13 step a) using 2-chloropyrimdine. WO

2004/ 065394 PCT/ SE2004/ 000052 43 1HCDC13 1.52 g

d) Hedcis1.5236H, d), 2.3, GH, £BR,654$H, 9, 3737((3H $)s$.9845K855), 4.45 (1H, 5),

TR ATE, Ph ot pyy 1 270 (2 9

-1H pyrazol -4-yl]lmethyl]-1, 2, 3,4-tetrahydro-3- 5
mathl-l-(l mathlethyl) 2, 4-di oxo-thi eno[ 2, 3-dl pyri m
i) e 3 t'A!.!c thedA 1 HE-pyeinaidaxydd- 1 ifapyeas }-4'|37ﬂﬁm§h\d}’}18\3 4esrahydro-3-

ﬁa@h\ﬁ) % 42 tﬁ Qo.ftl);e,noﬁ iggdlwr?m men 5' zcarboxyﬁc 841d sodium

%afsl (3H s) 3.98 (1H s). 4. 45 (1H s). 7.51 (1H
s), 2H, s). 10 c) (4S)-2-[[6- [35D|rrethyl-l
qpq@«;drbmi imehqd aff exepripke bten fyusingsthr prqdust of siepa).

%‘g{gﬁ@g L) g,ﬁ (s)gﬁzfo{%* 5 § ) i3 &5, S RXQH B 608 (1m, ),

475qeéllpyls 4-d650x@gp!l i di nol Prepared by the method of
exanpl e i step f) using the product of step b). 15

1HDI\/I50120C140(3H s) 1. 47 (6H d) 2.18 (3H, s),

g it 3%
(téth‘ﬁhvﬁioé&leﬁﬂyl(lzﬁ -nﬁﬁhvletlﬁﬂ?-m&oi&thlenom 3 d]bvrlmldln- -Vl]carbonvl]-
E 4S) - 4- Hydr oxy- 4- et hyl - 2-i soxazol i di nyl I car bonyl |
Ightisgxazalidingl net hyl et hyl - 6-[ (1- phen

(Pfgﬁa%%fl%aﬂé Iﬂétw Bg#ahpﬁ%} 81%8 %s%ng%@%%dﬂc%f‘&é@b). )

I one
"Hpmso 120°C 1.40 (3H, s), 1.47 (6H, d), 2.18 (3H, s), 2.52 (3H, s), 3.21 3H, s), 3.63-

3.72 (3H, m), 3.78-3.83 (1H, m), 4.46 (1H, sep), 4.98 (1H, s), 7.38 (1H, t), 8.81 (2H, d).

Example 15
5-1[(4S)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methy]-1-(1-
methylethyl)-6-[(1-phenyl-1H-pyrazol-4-yDmethyl]-thieno[2,3-d]pyrimidine-2.4-
(1H.,3H)-dione

~ N




HH \ | W 2004/ 065394 PCT/ SE2004/ 000052 44 a)
1, 2, 3, 4- Tetrahydr o- 6- Lydr oxy( 1- phenyl -1 H pyrazol - 4-yl

woretohpbdsb4 3- met hyl -1 - (1 PCT/SE2004/000052
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nmet hyl et hyl ) - 2, 4- di oxo-t hi eno[ 2, 3-d] pyri m di ne-5-carbo
xylic acid ethyl ester To a so4uti on of

1,2, 3, 4-tetrahydro- 3-net hyl - (1
-rreth Iethyl)-2 4- d| oxothl eno 52,
= Tgtrakyds hisdis phenyH Hmwazomﬂd)methvldﬂﬂnethvl 1-(1-

bo%‘(y 1% ag %.egﬁvl egltgr

S Pyt 11 ur mmorire

(o zﬁé’oluﬁdn) ofl m amttmlﬂ@tdso-?hﬁetﬁ%l A1 )new?setayigiepn -8i020tBMno[2,3-
sol ution of LDA (3.72 at - ni trogen and

tipyninaigine $-grbaxpicacid %thyqus@a (?F erg) 3-phrenyEl Hayaszodedt i c

S5 0 S L S Y 90 e L.

whi) in editydrod GBS, ml) Measaddeha 2.08K solatidsofM D AGE. 7Rirhlh at -78°C
wat er, dried over 10 anhydrous erér&g 3Lrum sulfate
fuqd%méregwdébw@%msanlmwrr piotasil @@etwméi (1.5 ml) was

PR S, AR 1 DM, G L A e

fexkraches ehithyetliyl Iaeetam,ethe otgahicextrets eva(snsdmnth wvatgirydriddhever

sub-title conpoun M5 (ESI +
ydrous magnesmm sulfate, %iltered gnd evapcSrated )un er re(!iuced pressure. The

regdﬁe $as ﬁlﬁ w&lmﬂaﬂgﬁp}w%ﬁéﬁ 161 _itdhp Zvith Dh@Ane/ethyl

razol - 4-

yack it (I4y]l) Ifd)lldvmdénm[ }mxﬁnfd thyl acetate (lel)3eo garedbx yubi-titlacémpound
é%é ester A solution of the product of part a)

( y), trifluoroacetic acid (10 m) and
tmq@hyﬂ@gé{mf5 m) in dichloronethane (5 m) was
heated "at 40C under nitrogen for 24 20 hr. The

sol vent was rem)ved in vacuo, the residue diluted with

V‘ﬁhﬁéthvl‘l”ﬂh@l%[QB%DWM@S&a%QW@@Ade&W és@ére

filTtered and evaporated under reduced pressure. The

rasplytien eathepreduct elipasy2)d334 ), Elrowacdigrasishi 0auld and

T T s T
tlhe 'lﬂiéksblvéht&vmawtﬂm(\%cﬂd, th9 residoe (S wAhadqubti] sbdium

bicarbonate solution and extracted with dichloromethane, 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 (9:1) followed by i-hexane/ethyl acetate (4:1) to give
the sub-title compound (2.11 g).

- MS (ESI) 453 [M+H]"

"Hpuso 1.26 (3H, t), 1.47 (6H, d), 3.19 (3H, s), 4.04 (2H, 5), 4.29 (2H, q), 4.37 (1H, 5,
br), 7.28-7.32 (1H, m), 7.47-7.51 (2H, m), 7.65 (1H, s), 7.78-7.81 (2H, m), 8.40 (1H, s)

¢) 1.2.3.4-Tetrahydro-3-methyl-1-(1-methylethy])-2.4-diox0-6-[ (1 -phenyl-1H-pyrazol-4-
yl)methyl]-thieno[2,3-dlpyrimidine-5-carboxylic acid

Prepared from the product of part b) by the method of example 6 part b) to give the sub-

title compound as a solid.



1HDMsO 1.26 (3H, t), 1.47 (6H, d), 3.19 (3H s), 4.04
(2H, s), 4.29 (2H, q), 4.37 (1H, s, br), 7.28-7.32

WQ 1064/069394 7. 47-7.51 (2H, m), 7.65 (1H, s), 7. 7BCTSBD04/000052
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(2H, m, 8.40 (1H, s) 30 c)

1, 2, 3, 4-Tetrahydr o- 3- net hyl - rret hyI et hyl) -2, 4-di oxo- 6-|

(I - phenyl - 1H pyrazol - 4-

yl)met hyl | -t hi eno[ 2, 3-d] pyri m di ne-5-carboxylic acid

VI8 (ESBAI26 (dmHIhe product of part b) by the nmethod of

exanple 6 part b) to give the sub- title conpound as a

solid. WD 2004/ 065394 PCT/ SE2004/ 000052 45 Ms (ESI)

?55 - [ Mshlattri Roxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1-
(4S) - 4-Hydroxy- 4-nethyl - 2-1Tsoxazol 1di nyl Tcarbonyl |

-naet thy/ﬂ).d [( ¢ghenyl-1H-pyrazol-4-yl)methyl]thieno[2.3-d]pyrimidine-2.4-

et.nyl)-6_[ (1-phenyl - 1H pyrazol - 4-yl
Irﬁii%ia—ﬂfi%no[ZZ%deyrlmdlne24 5 (1H, 3H)-di one To
arskathiieofhe bf’tﬁu@trdqudﬁtc 0.5 (gt \lthe ﬁl)o)d(l@c o egamprenq»art d) (0.18 g),

product of exanp part d)
RIS RIOB D (B Giayjorpmetibn( BBt added 10

:&'% _ I ?ﬁ%annl?)n 61gtr o'gi ﬁg&%ﬁﬂ&%ﬁ?ﬁ% (%BP@ @n i1 arbodnnnde

iy desubidride (d a5 (@) adbthe midtisle streednatabibient ﬁmpdrﬂdreainder nitrogen for
anbi ent terr?er ature under nitrogen for 10 18 hr. It
weshreilt wesedilwipd witheetsr 2 exteaqtedhwith dighiqramethane, the organic

déx‘ﬁjal: Wf/&rgﬁ%ﬂ ’SH&J%%&%IE %Cl g %$b it d‘P@)&%e éﬁ’ﬁﬁb&‘t@r, dried over
successi ve I'um hydr oxi de and water,

Cinhgdroay ﬁfagnanhiy chrlfais, fﬂ’&gaamidwvapmrbfedumdeﬁreﬂm@d@ebsand The
evapor at ed upder rffduced pressure. The i due

periing was py WRR ShRRMBEREFNY QyFBRlighIc wing Vfﬁ?thﬂgacetate/
é@ﬁ@@g%@%@tb SERFRAEPY piefiindd (120 KOUEP ¥t compound
casrmhdc(Ol@.@)as a solid (0.14 g). M5 (APCl) 496 [ M+H] +
96 é\dsﬁ {6H m, 3.18-3.20 (3H, nm), 3.51-4.12
DOYMEL (1H M), 4.62-4.79 (IH ),

3 gﬁ ,\g SP44- }'52 (?3{ mj 8- g%ngm )738§'§§1(1?|'(|6Htﬁ1} 4,41-4.54 (1H, m),

E«éimél@ (1H fir) f 3.88-B156 1l Hgmi) 1030 (-HL-tYy 17)49a@Hy bl 7.54- 7 68 (lH m), 7.79
%%ﬁ{og{ 4- et hyl i soxazol idin-2- yllcarbon 1
nmet hyl t hi enoF2. 3-dl pyri m di ne-2, 4(1H, 31
1) dlone

Example 16
6~[(8-Fluorogquinolin-4-ymethvI]-5-{ [(4S)-4-hvdroxv—4;methvlis oxazolidin-2-
vl]lcarbonyl}-1-isopropyl-3-methvlthieno[2.3-dlpyrimidine-2.4(1H.3H)-dione




OH 0 0 N~ 25 N WD 2004/ 065394 PCT/ SE2004/ 000052 46
a) 8-Fluoro-4-nethyl To a solution of 2-fluoroaniline

W@ 284063394 n et hanol (185 m ) was added concentP@EL/8ER004/000052

10

15

20

25
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hydrochloric acid (21 m), iron (111) chloride

hexahydrate (111 g) and zinc (L)) chloride (4.1 Q)

and the resulting m xture was #ated to 60C Met hyl

VI 2% ketone (25 m) was 5 added dropwi se over 45 mn.
Flupro-fimethiylquinpding ef | uxed for 2hrs. The reaction

“té%%éﬁnﬁa’?ég?aiugr“@a%ﬂ%% (@S gt ORRGED Bis pfipopgentated
Pty dk@chibri haczdM B odi) iz e exlioige Botank/dfe (111 lgh ﬁlﬁ@ﬁnc (II) chloride
t hr ough ar bocel and then the aquegus was extracted

wide hgle&qdyhe seultiag anigirg wagheatedioriOne d Matlyd eyl &gtong €3 5ml) was
V\ﬁféﬁd qlfd {g\gar 3&1}4%&9 the '\a}ég]réfm{eatf 2hfr§ ! ’I‘ﬁe[ﬂeﬁagctlon

evapor & reduce pre SUre.
V\imiixt@mrw:efsl aAldwy t€ edal fiencdvapsrated @h&%d@éﬂr ré‘sbthﬂec The resultmg oil
elutin

| - hexane/ dj et hyl et her é fol | owe
53 biRiadaE 1 Wyth 301 Fesiom B diondds shtions Rlkereq Ehropsh asbocel and

R P05 A 8528 ) Bl oh) ARSI g o

(Wete drjed oferahhlydidus dlagnésidl s(itdde, filtedlindgvaporated under reduced
8- Fl uor - 4- qui_nol i neca&boxal ehyde To a sal ution

t PF@SS,&F% dthe re%‘fiu?,%a? Py ({dgbsgg) gpn,cmoam%qgﬁ@y( ON§T ﬁqh);a Sluting with
S AR dner £ OPNISGCONT 0G0l R RIS @9 h sl

oxane
nd:c)mpoﬁndaseaohd(ﬂﬁfng)(ture was refluxed for 2.5 hrs.

a&&ﬁ%n [ tenperature for 20 hrs. To the
r ?%b&:&% e was added ethyl acetate and the
$ f $el
ot e B e o LT N b3 e T @, 883 (O,

réduced pressure and the residue was purified by
col um chr omat ogr aphy over silica, eluting wth
DCM di et hyl ether (1:1) to give the sub-title conpound

26) AFRRd-A-duidtihefiboxaRichpad ESI) 176 [ MH| +
To a solution of the product of part a) (8.25 g) in dioxane (20 ml) at 70°C was added,

dropwise over 20 min., a solution of selenium dioxide in dioxane (15 ml) and water (5
ml). The reaction mixture was refluxed for 2.5 hrs. and then ambient temperature for 20
hrs. To the resulting mixture was added ethyl acetate and the suspension was decanted
from the solid selenium metal. The organic layer was then evaporated under reduced
pressure and the residue was purified by column chromatography over silica, eluting
with DCM/diethyl ether (1:1) to give the sub-title compound as a solid (3.61 g).
MS (ESI) 176 [M+H]"

‘ "Hepen 7.54 (1H, m), 7.67 (1H, m), 7.83 (1H, d), 8.82 (1H, d), 9.26 (1H, d), 10.52
(1H,s)

¢) _ 6-[(8-Fluoro-4-quinolinyDhydroxymethyl]-1.2.3.4-tetrahydro-3-methyl-1-(1-
methylethyl)-2.4-dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid, ethyl ester
To a solution of 1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxothieno[2,3-

d]pyrimidine-5-carboxylic acid, ethyl ester (1.5 g), the product of part b) (1.2 g) and 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1 H)-pyrimidinone (1.3 ml) in anhydrous THF (20 ml) was



1 HO C13 7.54 (1H, n), 7.67 (114, n), 7.83 (111, d),
8.82 (1 H d), 9.26 (111, d), 10.52 (1H s) c)

W@2m¢868Bbuor o- 4- qui nol i nyl ) hydr oxynet hyl | - 1, 2, BCHSE®D4/600052
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30

hydro- 3-nmet hyl -1 -(1- 30

met hyl et hyl ) - 2, 4- di oxo-t hi enogg, 3-dl pyri m di ne-5-carbo

xyllc acid, ethyl ester To a [ ution of

1, 34tetrahydr03rre | -1-(1-nmethylethyl)-
dﬂdean@fshl@repqrgwamm BAJA488 0 2i acBléLl %Pi%w

t o
s er?é}r}m@ng}%a y?eo?{ ahy d 103& )%H)'}% gzufnm erf"%l’%i Lfa; ?’esultmg
mlimtdlstﬁtfehsmf D8%r. TERc(22 Qcdtic)acb@ m“&@&dﬂ&ﬁ ﬂa@mxture allowed to

PCT/ SE2004/ 000052 47 added a freshly prepare
SGIe SpnefeniTopetyre, difateb it saiyratedaAdium biBaapatgrsolution and

%}'{t'rgc%%f &?H MQ){?RG{}}G PLee es&#ﬁc&hﬁﬂ@ lariEibddr 43k drggﬁpa%nesmm

Under ni'trogen 'ng mxture St
Sulbatrfilte@ daridadvaparated ander rddcad prgssuvas Thd desiiuetwes purified by

IR AN AT P
?? %n%%tl)@l taEet% n% and'tHén % gfgél}fa?le/%ﬁfy'l a&diste (99:%5) to give the

over “an gnesi u ate,” filtered and
eumdeabmﬂomrasohdméugpr essure. The residue was
purifie l utm chr omat ogr aphy over silica,

M%@%“Wi/MJF%Shexane/ ethyl acetate (80:20) foll owed

b he t trh ,

P H RPN LA RIORIAY, amehen, bYe i e 48 01t
‘h@mﬁMWﬂSH@d’ﬁ(ﬂ 4402H) n§17 .G (IH,od)lVE% [E8H) d)492>6[(kHH}) +
1HCDC13 1.40 (3H, t), 1.46 (6H, d), 3.35 (3H, s), 3.76
(1H, d), 4 36 (1H, bs), 4.48 (2H, quartet), 6.74 (I

&b 6Ot)(8-Ffuo%o 4(q?u5ﬁolﬁ'i!mm%th§?1 {33 tefthinydho 3mbthil- 14) 4mthxQchvl) 2.4

Uor 0-4-qui not | nyl ) met hyT I -
41-1(57&1t madm‘wfﬂ’ M:B)vmmlﬁnﬂe—ﬂ edrioxyiic meidedtinyl|epteP , 4- 15

L% Pl a8 < ALO B iy S g by wnder

rgr-ar )wésrbdaéﬁ‘ma%nﬂé'g% g4 'ﬁﬂ)’fhﬂd t‘r'ﬁﬁ@foac&ﬁd ADYEAIS\@4 ml). The

trlethylamne and trifluoroacetic
andryidn intietur®was stiryed aTIamblane emmnemtum for & hes. id$o Belladieg on

Sharanl00 o TADA6EL Y Be hRkufe et ntRE Ahd A R enated at 4 bar,
%ﬁi&ﬁ%}nﬁéidtukma 20%8N. Oﬂﬁriﬁixﬁ_ﬁe aas 4ilferud, thedghatpad of celite under
tenperature for 20 hrs. The mixture was filtered

triitrogayh waslpagi with eghwil peatate aad the ﬁitr@ﬁedgaérﬁvamgﬁﬁ pgdegredpced
re;tgg%@éegﬁ%rar%&%ﬁar%m ytll%elfdrvléass l}ﬁ{'fahté\@gfll Nty oflaegl?é? e'tiﬂ@ Gletate 95:5,
t filkdred ardRe nitkdighn, dir ehby lvith tdieliyl ethey hnddatdireva@bo & give the sub-title
compound as a solid (0.42 g).
MS (ESI) 456 [M+H]"
Hepep 1.37 (3H, 1), 1.54 (6H, d), 3.37 (3H, s), 4.42 (2H, quartet), 4.45 (1H, bs), 4.60
(2H, s),.7.38 (1H, d), 7.43 (1H, m), 7.56 (1H, m), 7.92 (1H, d), 8.95 (1H, d)

diL 0oX

¢) 6-[(8-Fluoro-4-quinolinyl)methyl]-1.2.3.4-tetrahydro-3-methyl-1-(1-methylethyl)-2.4-

dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid, sodium salt
To a degassed solution of the product of part d) (0.42 g) in THF (6 ml)/methanol (1 ml)

under nitrogen was added 1N sodium hydroxide solution (1.4 ml) and the mixture was

stirred at ambient temperature for 72 hrs. The reaction mixture was evaporated under
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filtered under nitrogen, washed wth diethyl ether and
dried in vacuo to give the sub-title conpound as a

W@ elodeBM 42 g). 25 MS (ESI) 456 [ MtH] + 1Hc DC1BCT/SBZ004/000052

(3H, t), 1.54 (6H, d), 3.37 (3H, s), 4.42 (2H,

quartet), 4.45 (1H, bs), 4. 604 (2H, s), 7.38 (1H, d),

7.43 (1H, m, 7.56 (1H m, %2(1H d) 895(1H d)

?Lg@g?i éz%w@% géﬂ%ﬁvgpq U{N?tﬁl : eﬂ)ll l l ) "eb@%ﬁ Gl }hez tzturagei with diethyl
t hi

o Sy at%%%waugtfcéé (LR FLERIABRARARCk b 036 )

pas (ESE) 42OM2HY) in THE (6 ml)/nethanol (1 nl) under

ni.trogen was added | N sodi um hégr oxi de sol ution

1.4
m' Hossml .35 EHrid 42 2(WhDS), $156r @B S)at - SartBHewm, 7.03 (1<H, d), 8.47 (1H,
t for 72 hrs. The reaction m xture was
8@2\%%52 Ig’o‘sunder WO 2004/ 065394 PCT/ SE2004/ 000052 48
reduced pressure, azeotroped with diethyl ether (x2)
nd theln trlturated vw%lh1 di ethI_ ether fltltered and

(Ifbhi s@bensﬁm‘b? t}(eliiﬂodudi of@art 8) (865 hig) Irh dﬁ:]ﬂoﬁ*c)methane (3 ml) was added
[ (8- Fl uoroguinolin-4-yl methyl]- 3 hbdro
del@yqiycpxybgg@fr@qulﬁ (@6 mg)ypnd &lm,rggcﬁu e |was stlrre at ambient temperature

5@3%%%&5% 7 30 AL hyl (§ %1 t frar nggl%gft) ity détﬂﬁc%b&;lilrﬁi’dé H

a suspension o part e
mgirachlogiide (@ Somgnwbhadied aad tﬂe)mmﬂxe addetirred for 1 hr. The product of

snunplsd e g i ant st (Cahaul ver sy md BF miptre

L t1hy| cAfRRiirEWAS diluted with
hylg?o%'% ng??l Q&%@é{—h@?% a g}n %538' Ht?%eogn{ xture was Haee
staterrand ektwactdd Wwith dfﬁhk)rmmeﬂhm (x8), thesemiphed Qrgpmctexuacts were

70 d,t t hyl 0. d
HFied P By o ogtesih PR i DT AR PO ET B
f Essr, Mhe resﬂh% vVBs’ﬂuHﬁi@d %ol@lhid’éh?&n%%fg ﬁﬁo%tsﬂfcaaé]ﬂtmg with

xtracted wth dichlorone hane (x3) comnbi ned

aligieomethene Anethanelr(83:2) ridwaniiethenpirifinddyseverssplsise FPLC

A0l P e A DR RER PR o TE G e the st

CREMIBAPH 2RhiNe QIRT (4Smd)ca, el uting with
di chl oronet hane, / net hanol (98:2) and was further

MSI(ESMWMF@erse phase HAC (95% t o 50% aqueous
0.y iesa TR 45520 €21 83 (B ARE 50N SH, 1)) 3 593%2¥@rt S, 4.37 1,

bs), 4.60 (2H, m), 5.22-5.48 (lH, m), 7.61 (3H, m), 8.11 (1H, m), 8.91 (1H, d)
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20 conpound as a white solid (45 nmg). M (ESI) 513
[ MtH + 1HDWVSO 1.16-1.35 (3H, n), 1.43 (6H m, 3.19

WG 3064/069394 3. 57-3. 82 (4H, m), 4.37 (1H, Dbs), A4PGOSKDH000052

nm, 5.22-5.48 (1H, m, 7.61 (3H, m, 8.11 (1H, m,
8.91 (1H, d) 25 30 WO 2004/ 0@@394 PCT/ SE2004/ 000052
49 Exanple 17

5-{[ (4S)-4- Hydroxy-4-net hyl i soxazol i di n-2-yl |
(I@‘S‘-‘Blﬂz‘%-ﬁ;-l i sopropyl - 3- et hyl - 6- ( 4-
i ar

Mvﬁmiﬂn&a-\dbe(nzvl?ﬂnenn[ﬂﬁ%b}/ﬁmhém:é!,dém?dé) -dibpea

degassed suspension of 4-formnyl phenyl boronic acid (100
nmy), 2-bromopyrimdine (107 ng) and sodi um carbonate
(212 ng) in acetonitrile (2 n1)/matero£2 m ) was added
10 freshly prepared
tetraki s(tri phenyl phosphi néy
the m xture was refluxed un
The cool ed reactioq _m ¥
and extracted with etNhyl “a
organic extracts werg dri g
sulfate, filtered g po&ted eer reduced
pressure. The reS|d s purlfl~ M col umn

chr omat ogr aphy over SI el uti th i so-hexane /
15 ethyl acetate (75:25) to afford tie sub-title
compound as a solid (90 ng). b) 1,2,3
4-Tetrahydro-6-Lydroxy[4-(2-yyr|rnldL

[ ) Rhenyl ] net hyl
]-3-neth Iy 1 (1- meth ‘
| yet hyl ) - 2, 4- di oxo-t hi eno[ 2, 3-dl pyri nl Fdrne- 5- car boxyl

ic acid, eth 1 ester Prepared fromthe product of part
a) by the nmet hod of exanple 16 part c) to give the

Y B3=(2-Pyrimidinyl)-benzaldehyde
To a degassed suspension of 4- formylphenylboromc acid (100 mg), 2-bromopyr1m1d1ne

) (40 ng) and
[ gen, for 20hrs.

as dﬂtﬂed wth water
The conblned

(107 mg) and sodium carbonate (212 mg) in acetonitrile (2 ml)/water (2 ml) was added
freshly prepared tetrakis(triphenylphosphine)palladium(0) (40 mg) and the mixture was
refluxed under nitrogen, for 20hrs. The cooled reaction mixture was diluted with water
and extracted with ethyl acetate (x2). The combined organic extracts were dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
residue was purified by column chromatography over silica, eluting with iso-hexane /

ethyl acetate (75:25) to afford the sub-title compound as a solid (90 mg).

b) 1.2.3.4-Tetrahydro-6-Thydroxy[4-(2-pyrimidinyDpheny]l jmethyl]-3-methyl-1-(1-

"methylethyl)-2.4-dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid. ethyl ester
Prepared from the product of part a) by the method of example 16 part c) to give the sub-
title compound as a foam.
MS (ESI) 481 [M+H]"
"Hepes 1.36 (3H, t), 1.55 (6H, d), 3.36 (3H, s), 3.50 (1H, d), 4.39 (2H, quartet), 4.51
(1H, bs), 6.19 (1H, d), 7.21 (1H, t), 7.60 (2H, d), 8.46 (2H, d), 8.82 (2H, d)
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20 title conpound as a foam MS (ESI) 481 [ MtH] +
1Hco013 1.36 (3H, t), 1.55 (6H, d), 3.36 (3H, s), 3.50

W@ 24d4/068394 4. 39 (2H, quartet), 4.51 (1H, bs), PCLWSE004A)00052

d, 7.21 (1H, t), 7.60 (2H, d),
(2H, d) WD 2004/ 065394 PCT/ SEﬁﬁ
4-tetrahydro-3-nmethyl-1-(l-me

o 10X 0--4[4

4-dioxo-66- [4-(2- p)rinidil -

[?digl-Sc’lar%&yH% a«i:iﬂ, ethyl ester

tr?{sioﬂlhtuﬁr afabefepﬂoduacﬁwh §t&p by(1).3 Agrintdicidotopdethiana () pi)Ovas treated
). .The sol uti ¢ t hen. t.ed fl f 4

o isvaareriqiaorigglim emEispnueae (Rl FBusaltiior ptfhen heated

gfﬁ%ﬁﬁ? o u?@unditgﬁxﬁgg?. REERE WRR aHoWed b cool, concentrated to

_ oronet hane. T ue was di solved in
diyalessoandretdteoped awith dielsbenethade. Jaewesadwedyasahisaived in

rmareCaprHoerbes SibreaEne il ciroahiieabfibe Sy inen vater

Y(‘)?l‘é,eﬁrié'de(Wé? chy dPh RERANRsiu RIHRS il d Was ebdpobft€dludder reduced
i'so- hexane for 24 hrs., filtered and washed with i so-

pesher alte residyé wes stirsesl indso-BO@NY for 2fidirs, filkgred pyd washed with iso-
tirred sol uti. t.the solid (800 ng) in acetone (15

2‘?’}‘“\?)3%@373&@8,&18?%@ fse, a saturated solution of (

AR AP RAIIFRNADAR ¢hd sla)ﬁaqg@@ﬂ@)rﬁﬂad&&ne D8 joll) wraskaidked,

brown” suspensi on was mai ntai ned. The m xture was .
dropvise asparatedbsalwiéonaeipotassianppamanagnatiiaegetone(lfsh) uptl a dark

in. Further saturated SSi r t . :
Bren romer oL a AR ied OB IRp i n s TRRARARRLS the ir ot ambient
MnhethRra/RS 15 nkih S Bdrth@sathbated ?otaésﬂh&ﬂ painehapmiatesobition)in acetone
The resulting m xture was filtered through arbocel

44 i avas iafldedsand thpmievreiursatisgd dagt min. dgesed twice more). The

[ re; 7 I r L '
BERRHD S SRR B S 5 AR GRrspgated nder
evdRed pieeshreinThe arbeckleed shirdsdinr aetohbgefiltered ahvconstsined with the
purified by _colum chronmat ographé@?v si l.i,ca

ébave Fesidie erd peaporsdander rednFRA Pratwre theresiqye Yas pgified by

‘ i ' .
FELRA? AR ML RO SArgif 40 sl 45
AfRYd (hetdubgitle cdmpBurfdPdd, a m)id (40G6g)2H, quartet); 4.50

1H, , 1H, t), 7.39 (2H d), 8.42 (2H d),
syt o b o > (1 9 €42 (@

4-ifet 3 [ hyl : ‘

. }ch&%fi?fé{(?gg E)g?.ﬁsbl(éﬂ, ol I3eshydes hyldn %), 4.46 (2H, quartet); 4.50
(1H, bs), 7.18 (1H, 1), 7.39 (2H, d), 8.42 (2H, d), 8.78 (2H, d)

8.46 (2H, d), 8.82
04/ 000052 50 c) 1,2,3
| ethyl)-2

h

I-Ehieno[z

d) 1.2.3.4-Tetrahvdro-3-methyl-1-(1-methylethyl)-2.4-dioxo-6-[[4-(2-

-pyrimidinyDphenyl]methyl}-thieno[2,3-d]pyrimidine-5-carboxylic acid,

monohydrochloride

To a suspension of the product of part ¢) (560 mg) in acetonitrile (5 ml) was added 2M
hydrochloric acid solution (5 ml) and the mixture was refluxed for 4 hrs. The mixture
was allowed to cool and the solid was collected by filtration, washing with water and
dried in a vacuum oven at 50°C for 20 hrs. to give the sub-title compound as a solid (440
mg).

MS (ESI) 437 [M+H]
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15

p)rrimdinyl)phenyl || nmethyll-thieno[2
3-d] pyri m di ne-5-carboxylic acid, non(r)hydrochloride
waeooa/oe3spensi on of the product of part c) (56BCTEF20041000052
acetonitrile (5 mM) was added 2M hydrochloric acid
solution (5 nm) and the n1xtug? was refluxed for 4
hrs. The m xture 30 was allowed to cool and the SO|Id
s collected by filtration, washi g@vvlthvva

G Focoo 445 (GHodh AIBVEH, 31 4 8561104 36 CHES ot o0k TE 36 CH,
%d%dgonpound as a solid (440 ng). MS (ESI) 437
ilEa 004/ 065394 PCT/ SE2004/ 000052 51 ' HDMSO
1.45 (6H, d), 3.23 (3H s), 4.35 (2H, s) 4 44 (1H,

bs), 7.45 (3H m. 8.36 (2H, d), 8.90 d) e)
S‘Q_éﬁd:@@-4 srdzepméhme:thﬂwph olidinc2-xHearben }d—lmnropyl 3-methyl-6-(4-

agﬁgiﬁ] @77(,51%? gmne_ 2, 4(1H, 3H

)Pr@bame&cﬁﬁ ems@duétro@mm dpbptedushoddf patipld)6 patt Hhe give the title
rrethod of exanple 16 part f) to give the title

mpouRtassolidsol i d. MS (ESI) 522 [ M+H] + 1HDVSO

i\déiE%Dﬁz %H]m 1.46 (6H, m, 3.19 (3H, s),

E , 4.44 (1H, 1o bs), 5.45 (1H, bs),

7 44, 63H.330).38 8313%2111 46005H ) 8019 O, shi)3.62xapl(6H 1), 544 (1H,
(4S) - 4- Hydr oxy- 4- e - soxazol i.di nyl |

G B FL Dbk gd o B 33 RERYPHL O

(5-(2-layridinyl)-2-thienyl)nethyl I -thieno[ 2, 3-dl pyrim

idine-2,4- 15 (1H,3 -dione OH (r) NN (r) NS Sa) 1

Ziample 18

4Tetrah dr06 hdrox-15 2-pyridinyl)-2-thienyl)ne
il [(45)<4-Hudrany-4 y ethyl</ni ( cambom%fl])3-methvl- Yl-)

el aigiNedibhea) usi ng 5- (2 pyri di nyI) 2-

OH

a) 1.2.3.4-Tetrahydro-6-[hydroxy-[(5-(2-pyridiny])-2-thienyl)methyl]-3-methyl-1-(1-

20 methvléthvl)—ZA-dioxo-thieno[293-cﬂnvrimidine-S—carboxvlic acid ethvl ester

Prepared following the procedure of example 15 a) using 5-(2-pyridinyl)-2-
thiophenecaboxaldehyde.
MS (ESI) 486 [M+H]"

"Hpmso 1.35 (3H, t), 1.58 (6H, d), 3.37 (3H, s), 3.42 (1H, d), 4.40 (2H, @), 4.55 (1H,

25 b),6.37 (1H, d), 7.07 (1H, d), 7.15 (1H, m), 7.45 (1H, d), 7.63 (1H, d), 7.69 (1H, td),

8.55 (1H, m)



t hi ophenecaboxal dehyde. M5 (ESI) 486 [ MtH] + 1HDMSO
1.35 (3H, t), 1.58 (6H, d), 3.37 (3H, s), 3.42 (1H,

wa@l2004465804 (2H, q), 4.55 (1H, 25 b), 6.37 (I H, Pdi/SE200H000052

10

15

20

25

(1H, d), 7.15 (1H, m, 7.45 (1H d), 7.63 (1H, d),

7.69 (IH td), 8.55 (1H m 2004/ 065394

PCT/ SE2004/ 000052 52 b) 12

4- Tetr ahydr o- 3-net h (1-net hKI etrl‘y
@_d&;fxﬁi[@trah@m—ﬁ-m yHl—.Glrmet}wlet yD)-2 leXO 6-[(5- (2-pvnd1nvl) 2-

fp% a@é!& ﬁ‘&ntt @a@&@@g a))folle?w%[g)ﬂhe ﬂd‘cemﬁebf b})am;WSlS part b)
%470 M+ + 5 1HDVSO 1. 40(3H t), 1.55 (6H, d),
STESBH70 .34 (2H, s), 4.4-4.5 (1H, b), 4.45 (2H,

llﬂma?q 4 g-llf'lh%t(@; g3 éjﬂq@ d§4€ﬁj %1'14 g5 (1?1 B 4.45 2m,

As gﬁ%@atm:ir&’y 3: mmyin) 744 mﬁtdbufﬁ@ltmi X,%.67 (1H, td), 8.54 (1H, d)
0X0-6-] (5-( yrld’lnyg
th| enyl ) met hyI I th| eno[ 2, 3- d] pyri m di ne-5-carboxylic
f t1\ Gf ]

e
ocﬁféﬁﬁ%ﬁsthaﬁ-ﬁeﬁam3dd1p{>»ﬁnﬁcﬁ& b-chdxiMdic 4 5-[[ (45
rRrszgeread ﬁ’emﬁw pedpdefazsb) by i methedehgrame faerh) 9 give the sub-

#gt%cof‘é’toﬁn‘i‘?s%“[h(ds (2- pyri di nyl )-2-thi enyl )nethyl I thie
I’IﬂBZ{ES})d}Mm{MM]aI ne-2, 4-(1H, 311)- dione Prepared from
the product of part c) by the nethod of exanple 15
part d) S (APCI) 540 [M+H + " HDVSO 1. 48 (3H, s),

4m5thl(eﬂiv|1) 61‘1(5 (E-Wﬁdirﬂvlﬁ Z—ﬁenvhlﬂ@h\ﬂllﬂ.end)m 3- (B]DVﬁmﬁﬁhb-Zdl\r( 1H3H)-
Exanpl e 19 6-[(1, 3-Pi msthyl | H 5- pyrazol yl ) nmet hyl 1- 5- [
- 4- hydr oxy- 4- et hyl -

PR SRR ok g
(IS, (APCE) 540e[MOHH]"

'Hpmso 1.48 (3H, 5), 1.53 (6H, 1), 2.32 (3H, s), 2.26 (3H, ), 3.35 3H, s), 3.43 (1H, d),
3.86 (1H, d), 3.97 (2H, dd), 4.52 (2H, m), 5.41 (1H, s), 7.19 (1H, 1), 8.77 (2H, d)

Example 19
6-[(1.3-Dimethyl-1H-5-pyrazolyDmethyl]-5-[[(4S)-4-hydroxy-4-methyl-2-

isoxazolidinyljcarbonyl]-3-methvl-1-(1-methylethyl)-thieno|2.3-d| pyrimidine-2 .4~
(1H.3H)-dione




OO0OH.O0O HoNSNW 2004/065394 PCT/ SE2004/ 000052
53 a) 1 2,3 4-Tetrahydro-6-1(1

wW@20um0e/| - | H 5- pyrazol yl ) met hyl | - 3- net hyl - | -¥dT/SE2004/000052
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25

30

met hyl et hyl ) -2

4- di oxo-thieno[ 2, 3-dl pyrim di ne- 5-carboxylic acid
ethyl ester 5 Prepared follow™g the procedure of
exanpl e 15 a) using 1, 3-di met hyl pyrazol e- 5-

car boxal dehyde. Ms (ESI) 421 [ M+H + 1HDMSO 1. 33 (3H,
t), 1.58 (6H, m, 2.24 (3H, s), 3.37 (3H, s), 3.77
(3H, s), 4.35 (2H, m, 4.56 (1H b), 6.06 (1H, s),

&) 13 1 4 Hetrghydke-61)1.3-IAmethyl- 1H-5-pyrazolyl)methyl]-3-methyl-1-(1-
4-Tetrahydro-3-nethyl-1-(1-nethylethyl)-2 .
mﬁhﬂgth.vé:?[,@-dlo;gﬂl@@w;c(t_’lgmudmeé-carboxvhc acid ethyl ester

5 - | - | - ) -
BEREEE KUSRLLR e phREERSEeitpiBY s o sebBCr paB b Ot A e
faatdoauidelgydene procedure of exanple 15 part b) M5

%\%Sll)i 405 &I\/Hiqj;; 15 1HDVSO 1.39 (3H, t), 1.55 (6H, d),
ISAEBR421dMAE] 37 (3H, s), 3.72 (3H s), 4.12 (2H,

g) Hpvdo 4334 &1, 191 58%6R0m, B ha B, 5,3 PAGHL sl A 38) )L 435 (28,

{}n)'[?,ti]jéf(mlj,f{gpéﬁa)ﬁqeﬂlgw, 68ty &t hyl ) - 2, 4-di oxo-6-[(1,3-D
i me - -

py_razgl yl met hyl | -t hi enol12, 3-dl pyri m di ne-5-carboxylic
arf)llgz,ig-fén%ﬁ%r‘é%éﬁ%%%ﬁ {??bn:?éﬂ?g%%l)‘-’i4ﬂ?c%-é)—?(l@D-Er@&hyl-m-s-

Metmou o eXdITpl grve the sub- 111
Ctﬁﬁf[ mw[ ( lﬁnaﬁvla-(tjlﬁahdmﬁ-dvﬁiyrﬁhrﬁﬁliﬂe—s%ﬁrb[ow&ﬂl' z::idi):‘thivl ester |
5- 4S) - 4- Hydr oxy- 4- met - 2-isgxazolidin car bany
-Pyepased ypmythe prodsiet ofpari) %qlkwlslg ﬂ[e(rzm%e;dﬁr%@ qui’%%e%r b)
MYy Ri eno[ 2, 3-d] pyri m di ne-2,4- (1H 3l
M ERTH M

"Homso 1.39 (3H, t), 1.55 (6H, d), 2.24 (3H, s), 3.37 (3H, s), 3.72 (3H, 5), 4.12 (2H, s),

4.43 (2H, @), 4.50 (1H, b), 5.94 (1H, s)

c)1.23 ,4-Tétrahvdro-3 -methyl-1-(1-methylethyl)-2.4-dioxo-6-[(1,3-Dimethyl-1H-5-

pyrazolyl)methyl]-thieno[2,3-d]pyrimidine-5-carboxylic acid

Prepared from the product of part b) by the method of example 6 part b) to give the sub-
title compound as a solid.
MS (EST) 377 [M+H]

d) 5-[[(48)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1-
methylethyD- [(1.3-Dimethyl-1H-5-pyrazolylmethyl]-thieno[2.3-d]pyrimidine-2.4-

N 1H,3H)-dione

Prepared from the product of part ¢) by the method of example 15 part d)
MS (APCI) 462 [M+H]"

"Hpmso 1.42 (3H, s), 1.48 (6H, t), 2.08 (3H, s), 3.18 (3H, s), 3.29 (1H, m), 3.63 (3H,
s), 3.74 (3H, m), 4.08 (2H, m), 4.44 (1H, bm), 5.42 (1H, s), 5.92 (1H, s)
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25

Prepared fromthe product of part c) by the nethod of
exanple 15 part d) M (APC) 462 [ M+H + 1HDVSO 1. 42

W@ 3id4/06394 1. 48 (6H, t), 2.08 (3H, s), 3.18 (3HCH}E2004/000052

3.29 (1H, n), 3.63 (3H, 30 s), 3.74 (3H m), 4.08
(2H m, 4.44 (1H bm, 5.42 (1H s), 5.92 (1H s) WO
2004/ 065394 PCT/ SE2004/ 000052°%54 Exanpl e 20 6-f

(3, 5-Di net hyl -4-i sot hi ozol yI)rrethyI | -5-f
[Exa @p_lmthydroxy 4- et hyl -

[]
gﬂxaﬁlﬁim@tarbtﬂn@-Nn&tﬁvl“ﬁ(ﬁme@hvl@ﬂ{vﬁ&nenoﬂ 3- d]pvrlmldme-Z 4-
5-Dinmethyl -4-1sot hiazol yI'T) hydr oxynet hyl I -

A1LH 3 adigne o- 3- met hyl - | - (1-

nmet hyl et hyl ) - 2, 4- di oxo-t hi enor

3-dl pyri m di ne-5-carboxylic acid ethyl ester 10
Prepared by the nethod of exanple 15 pth a) using

1,2,3,4-tetrahydro-3-nethyl-|-(1-

met hyI et hyl) -2, 4-di oxotrbeno? Wm di ne- 5- car box
ylic acid ethyl ester, d 3, N\

di met hyl - 4-i sot hi azeJ\ec
[ MtH + ' HDMso 1. 04 ( 31+ 1,
2.25 (3H, s), 2.42 (3H, s
3.88 (2H, m, 4.61 6 97 :
(1H, d). b) 6-1(3 5- Di e hyl - i agol yl
methyll-1, 2, 3, 4- tetrah 3-rre hyl é/'(’l-

dehy&e. M5 (ESI) 438

3-dl pyrim d| ne- 5 car boxyl ic acid ethyl ester Prepared

fromthe product of part a by t he net hod of exanple
ad 6 8] l.¢ MCTI .,Jaig_c. ]. 1 AVIYO X WAGH S{-l-l 12 3 4-tetrahvdr0 3-methv1 1 (1-

methylethyl)-2.4-dioxo-thieno[2,3-d]Jpyrimidine-5-carboxylic acid ethyl ester

Prepared by the method of example 15 part a) using 1,2,3,4-tetrahydro-3-methyl-1-(1-
methylethyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid ethyl ester, and 3,5-
dimethyl-4-isothiazolecarboxaldehyde.
MS (ESI) 438 [M+H]"

"Hpumso 1.04 (3H, 1), 1.51-1.54 (6H, m), 2.25 (3H, s), 2.42 (3H, s), 3.16 (3H, s), 3.68-
3.88 (2H, m), 4.61 (1H, s, br), 6.01 (1H, d), 6.75 (1H, d).

b) 6-[(3,5-Dimethyl-4-isothiazolymethyl]-1.2,3.4-tetrahydro-3-methyl-1-(1-
methylethyl)-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid ethyl ester

Prepared from the product of part a) by the method of example 15 part b).
'MS (ESI) 422 [M+H]"

'Hpmso 1.25 (3H, t), 1.45 (6H, d), 2.22 (3H, s), 2.46 (3H, s), 3.17 (3H, 5), 4.07 (2H, 5),
4.21 (2H, q), 4.40 (1H, s, br).

¢) 6-[(3.5-Dimethyl-4-isothiazolyl)methyl]-1.2,3,4-tetrahydro-3-methyl-1-(1-
methylethyl)-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid
A solution of the product of step b) (0.26 g) in acetonitrile (10 ml) and 2.5N

hydrochloric acid (10 ml) was heated under reflux for 6h. It was concentrated in vacuo,



'HDVBO 1.25 (3H, t), 1.45 (6H, d), 2.29 (3H, s), 2.46
(3H, s), 3.17 (3H, s), 4.07 (2H s), 4.21 (2H q),

W@ 2009/065894H, s, br). c) 6-[(3 PCT/SE2004/000052
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25

5-Di net hyl - 4-i sot hi azolyl )methyll1-1,2,3

, 4-tetrahydro-3-nethyl -1-(1- rz?g meth,, lyethyl)-2

4- di oxo-thienol2, 3-d] pyri m di 5-carboxylic aci d A

sol ution of the product of step b) (0.26 Q)

atibteswvith whtsr audexttacteditoZligipromgthane, Hhmng@ma@maf(twashed with

c%)f'{ﬁrmﬁ{l?‘gs‘%ta %}q]ﬁ}’%glgs{}grgel{ﬁ!ﬂu%%l glotgrffd ad evaporated under reduced
Rfeddstfad0 QfOR0A0 dbtithTotlipouh@d W t h water and extracted

into dichloronethane, the organic extracts washed with
VB4ESD@O% gdidller anhydr ous nmagnesi um sul f at e,
filtered and evaporated under reduced pressure to

afford the subtitle compound. Ms (ESI) 394 [ MtH + 5

6633 . 5-Ihnietihv-isdthicx 0Ly Mn@sIeH] - 5)[&43) 4-hydroxy-4-methy]-2-
et hyll 5 | [(48) 43_ hytdhr oxy- 4- m=:tl [-2- 1 soxazol i di nyl |
5 1ok -miethyi-1 z(A¢ afhy Q §

|(ﬂ10 ne24 (1H, 3 -di one Preparedfromthe
part c) by the nethod of exanple 10 part
tl}repar&d)ﬁbﬁi thé\ﬁfadhctmafthdybﬂfthelmﬁwad)oﬂep&hple 3Gp4db). m
30- 2. 32 n% 47248(3H m, 3.17-3.18 (3H,
rMS(A?CA)z‘l H m, 4.36 (1H s, br), 5.41 (1H,

d)1:
d)r oIL>I<1§}EV%(S§nipé %%ﬁ (%1%121 E(Z[aiz(g?)sgh nyi IP?:’ar%ony?lmg n?ét?’ W I18 63H ),
13, 4mtdszﬁtﬂ1ylzb 36¢1H, s[ br), 5.41 (1H, d).

1-(2-thiazolyl)- 1H-pyrazo|-4 yl'l methyll thieno
[2,3-dl pyrimdine- 2,4-(1H 3H-dione OH OONO NO

I\ih%lmgle 21

5-[1(48)-4-Hydroxy-4-methyl-2-isoxazolidinvl]carbonyl]-3-methyl-1-(1-
methylethyl)-6-[[1-(2-thiazolyD-1H-pyrazol-4-yllmethyl]thieno[2.3-d]pyrimidine-
2.4-(1H,3H)-dione

a) 1-(Diphenylmethy])-1H-pyrazole-4-carboxylic acid ethyl ester

A suspension of 1H-pyrazole-4-carboxylic acid ethyl ester (1.0 g), benzhydryl chloride
(1.9 ml) and potassium carbonate (1.48 g) in anhydrous 1-methyl-2-pyrrolidinone (10
ml) was heated at 100°C under nitrogen for 6h. It was diluted with water and extracted

with ethyl acetate, the organic extracts washed with water, dried over anhydrous



20 a) 1-(Diphen |y nmethyl)-1H pyrazol e-4-carboxylic
acid ethyl ester A suspension of

wabkbopwesgol e- 4- carboxylic acid ethyl ester (1.PCO¥E2004/000052
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benzhydryl chloride (1.9 m) and potassium carbonate
(1.48 g) in anhydrous 1-net hyI5_~62- pyrrolidinone (10
m) was heated at 100C under nitrogen for 6h. It was
diluted with water and extracted 25 with ethy

apagngyiem suHateohlerpd andgyaparated YdenEduGia et rThedfP?’l%e was
%ﬁﬁe@ﬂﬂlﬂgﬁl& hior gt?g{ypgf gverdilly gélﬁ‘gxgg Wl 63%99%?&/6‘(% acetate (4:1)

gne3| m su ed and eva
rfeﬂbmeﬂbypr—hm&ne/ethyﬂdm&etat@@ Hue giveesthe ubr-tifle ednpyurcdRURTE).

iman 472, GiA ey 404 ab 7 UHoDi GET-R(4H, m), 732-7.40 (108,

RIS E ] 12 0 ) IR

6.77 (1H, s), 7.10-7.12 (4H, m, 7.32-7.40 (10H, 5

) , 7.74(1H, s‘ . , . f) 1 -(Di phen | ~yl
D pheny oV2NIEEV AN Fyaiver) aldghyda it on of the

o)
T Tl Y T T s
ril. DMchlmpmnsbychide@&uund & TI’HP‘t(ﬂOgﬂ)} dwipeigerad 0°CQ Qnder mtro gen and the
resul.ti mxtur stirred at ? the eraturﬁlﬂfor
el B TG0 BooPESRRE A a2 ( REtcAlF into water,
%&E@Whae@lﬂll abdthie g ﬁlt\efed"‘@tsw%?(&&ﬁ%feﬁ%lm étﬂylee{c@fé{e the organic

acetate, tHe organic extracts washed wth water,
chxirects @mehedawdﬂymmﬁnm&vesmﬂmydsmls fzagagsitmIsubatedfiltered and

TR T RN T
Es%hﬂe@ﬁ cbbRA té 16a ﬁ@n We&t@d GIHhQRdHRubd Midé%oﬁﬁioﬁt(() @b §) in water (4

in water (4 m ) and sul phuric acid (0

g
rml) and tsmlphm actid anﬁﬁmlﬂ)e ﬁfmq:chatuﬁ@mft@np@hmr@fm 2byandzxtraeted with

V%}eygraceet téla%gge/atél?ct tctgre ooggﬁ%&ﬁ XL ucrvfeg?nlﬁme}%rous magnesium

foulthRl fHered dn&&@a?@fa@é(ﬁﬁldéﬁ%ﬂﬁcéﬁﬁ‘dmﬁb prt%&&siﬂ@e w'zmﬁunﬁed by
resi due was purified b col utm chr omat ogr

sqolyrem chrematderphyiovar $lﬁwe ghbiag é‘flﬁyll'h%é’é@/ﬁthgp %(ogtaiq (9 1) followed

e Ao DT S S iptstatba 2R S, |

g 14190»4(738&'7205( G, sym 1977 32(47H4r?1) (734-7 4 (618, BR 8((]8-(1H§)s), 9.81 (1H, s).
S
1- (D phenyl rret hyI I ) 1H- pyr azol - 4- yl1h

dci%:-:ﬁgi-lj:&p 11-1.2.3.4-tetrahydro-3-

Smethph14( I‘ﬂniﬁtlﬁ&ctﬁvlmvbdmxb#meﬁﬂ 3 -Aohmidiesbearboxylic acid ethyl
ester

Prepared from the product of part b) and 1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-

drox

- 2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid ethyl ester by the method of

example 15 part a).
MS (ESI) 559 [M+H]"

d) 1.2.3.4-Tetrahydro-3-methyl-1-(1-methylethyD-2.4-dioxo-6-(1H-pyrazol-4-
vimethyDthieno[2.,3-dlpyrimidine-5-carboxvlic acid, ethyl ester

Prepared from the product of part ¢) by the method of example 15 part b).
MS (ESI) 377 [M+H]"
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25 Prepared fromthe product of part b) and
1,2,3,4-tetrahydro-3-nethyl-1-(1-nmethyl ethyl)-

WQ 20466330t hi eno[ 2, 3-d] pyri m di ne- 5- car boxyl i cCP@EI/EER004/000052

ethyl ester by the nethod of exanple 15 part a). M5
(ESI) 559 [MtH] + 30 d) 1, 2,3 4, Tetrahydro-3 -nethyl
-net hyl) - 2, 4- di oxo- 6- (I H pya gl-4-
[ rrethyl )t hi enof 2, 3-d] pyri m di ne-5-carboxylic acid,
et Fpvse St2& (3 é)péﬂéd%rd))nﬁﬂﬁéﬂﬁr DB (U, %,a‘hﬁo GH.lsy, 4.48 (1H, s,
b% gg Egg of exanple 15 part b). M (ESI) 377 [ MtH| +
Jod4F86%394 PCT/ SE2004/ 000052 57 1HDVEO 1. 28 (3H,
t), 1.46 (6H d, 3.19 (3H, s), 3.96 (2H, s), 4.30
48 (1H S, br), et7151 (2H s)

a2 !
crcﬁ&scﬂutm @ftﬁ@bwdu@crbf@feptd) %smr@gyﬁlt ac@fonﬁh&F(Zdﬂl% R added 2-

in acetonitrile (2 m) was added 2- bronothi azol e

(bmgmathmzple (P4 mb) xThermixjers veas dienmicrovavedrpdipted iah 2@V and

ﬁ?g d Wi a ace?i oni tcﬁ%%dp?(l@ﬂ%ffﬁthfggw?i b’q%Z)SN HCI (5 mI)

aﬂd&ﬂa@ﬂﬁe nfigture Mdatddenrddepicitx Wardish. Newhsidodlad, tHeSﬁl'empitated solid

was cool ed, the precipitated solid 10 col| ected

foollested by filteation ead Feraysialliseddipm DMF tovgive éhegwbetltlwmpound (0.1

5éjb title conmpound (0.1 g). M5 (ESI) 432 [ MtH + 15 f)
[[(4S)-4-Hydroxy-4-net hyl - 2-i soxazol i d| nyl ] car bonyl ]

-MSKEShY32I[M+H]et hyl et hyl ) - . 6-[[

1-(2-thiazolyl)-1H pyrazol - 4- yI | met hyl | t hi eno

[2,3-dl pyrimdine-2,4-(1H, 3H)-dione Prepared fromthe

product of part e) by the nethod of exanple 10 part

b). M5 (APCl) 517 [ M+H + 1HDMSO 1. 31-1.48 (9H, :

3 39 (SSB@-Hx&irbxyﬁ-mﬁhﬁﬁl—tkoﬁﬁoh%ivﬂnarbomvm&m&hﬂl Is(1-methylethyl)-

azs ‘ 2 Y
@Qﬁﬁr@@ﬁg&%g %d@%%ﬁ@@ @9%?6 method of example 10 part b)
MS (APCI) 517 [M+H]"
"Hpmso 1.31-1.48 (9H, m), 3.19-3.20 (3H, m), 3.36-4.06 (6H, m), 4.48 (1H, s, br),
5.43-5.46 (1H, m), 7.52 (1H, d), 7.63 (1H, d), 7.74-7.80 (1H, m), 8.37-8.44 (1H, m).



58 Example 22 6-[(4-Fluorophenyl)nethyll-5- | f
(4S) - 4- hydr oxy- 4- et hyl - 2 i soxazol i di nyl |

w@ a00bo6pbd - 3- met hyl -1 - (1- net hyl et hyl ) t hi eno f PCBSE1004/000052

10
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pyrimdine-2,4- (1H,3H-dione 5 OH OONO NONSF
a)
6-[ (4- Fl uor ophenyl ) hydr oxyl I - f,82, 3,4-tetrahydro-3-neth
yl -1 -(1-nmet hyl et hyl) -
ZixpmapleRa- t hi eno[ 2, 3- d] pyr| m di ne- 5-car boxylic acid

h rret hod .of .exanpl e 15
droxy-4-methyl-. “(1-

0L ( )
rmi;dmlfdmw aar%oﬂvlqhsms@am-qrm{xaetﬁvxi}mrthf&le[mdﬁ:v@ﬂﬁmxe-z 4-
ylic acid ethyl ester and 4- fluorobenzal dehyde. M5
((EHL3AH)sdipng MrH] + 15 b)
6-[ (4- Fl uorophenyl nethyl]-1, 2, 3, 4-t et rahydr o- 3- net hyl -
| - (1-nethyl ethyl -2,4-
di oxo-thi eno[ 2, 3-dl pyri m di ne-5-car boxxblH c acid, ethyl
ester. Prepared fromthe product irt a) by t he
nmet hod of exanple 15 par o l\@\l( ) 405 [1\4+H] +
1HDMSO 1.18 (3H, t), 1.4f (6HYd),~3-18 (3H, s), 4.10
(2H, s), 4,28 (2H, . 20 br), 7.15-7.19
(2H, m, 7.29-7.33 (2H

6-[ (4- Fl uor ophenyl )mst , 2/3, A\t et rahydr o- 3- net hyl
-1-(1-nmethyl ethyl |) 4>gi oX0S

t hi eno[ 2, 3-d] pyri m di ne- -carbox I asjd Pr epar ed
fromthe product of par by the\netjfod of exanple
20 part c). 25 Ms (ESI) 377 [ MtH + WD\2004/ 065394

PCT/ SE2004/ 000052 F

a) 6-[(4-FluorophenyDhydroxymethyll-1.2.3 .4-tetrahydro-3-methyl-1-(1-methylethyl)-

2.4-dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid ethyl ester.
Prepared by the method of example 15 part a) using 1,2,3,4-tetrahydro-3-methyl-1-(1-

methylethyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid ethyl ester and 4-
fluorobenzaldehyde.
MS (ESI) 421 [M+H]"

b) 6-[(4-Fluorophenylmethyl]-1.2.3 4-tetrahydro-3-methyl-1-(1-methylethyl)-2.4-
dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid, ethyl ester.

Prepared from the product of part a) by the method of example 15 part b).
MS (ESI) 405 [M+H]"
"Hpuso 1.18 (3H, 1), 1.45 (6H, d), 3.18 (3H, s), 4.10 (2H, ), 4.28 (2H, q), 4.43 (1H, s,

" br), 7.15-7.19 (2H, m), 7.29-7.33 (2H, m).

¢) 6-[(4-FluorophenyDmethyl}-1.2.3.4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxo-

thieno[2,3-d]pyrimidine-5-carboxylic acid
Prepared from the product of part b) by the method of example 20 part c).
MS (ESI) 377 [M+H]




59 d)
6-[ (4- Fl uorophenyl )nethyl | -5-[[ (4S) - 4- hydr oxy- 4- et hyl
WO 2003w ol i di nyl ] carbonyl | - 3-nethyl -1 PCT/SE2004/000052
_(21-nethyl ethyl )t hi eno[ 2, 3-dl pyri m di ne-2, 4-(1H, 3H) - di
one Prepared fromthe producté%{ part c) by the nethod
of exanple 10 part b). M (APC) 462 [ MtH + 5 1HDVSO

1,23-1.26 (OH m, 3 19-3.24 (3H m, 3 56-4 10

6H,
en 11-5- -#hwdrox:v; 4-mzethv:1 Z-qua idinyl]carbonyl]-

qaepeayfrom3hepiodytt-df pht c).Ey tethithed by txantle 1bipart b).
1, 2, 3-tri azoI -1@: met hyl | ') t hi eno[ 2, 3-dl pyri m di ne-2, 4-
(Mﬁl(éﬁ? OONO NONSNN 15 a)

5 I ¥4 2?2%59 L) ’t it e§ 3{1@%% 9 %ﬁbl@g}l{ 1111) (414§Taﬁqs br),

CﬂW(lHﬂsﬂm@HC@rbGSW?{ﬁ(Zaﬁhg nethyl ester To a
sol uti on of

6- (bronmonet hyl ) -1, 2, 3, 4-t et rahydr o- 3- net hyl - |

“fids I%I et hyl)-2, 4-
no[ 2, 3-d] pyri m di ne-5-car boxylic acid nethyl

SIIGfS)(@H5dgt)xvl-4l-nmlﬁl€misbkaﬂoﬁdhﬂvl]cﬁi'BonWB?’-aﬁidhﬁll—B-(l-
sol ut | on of sodi um azi de (O 95 g). .in acetonltr| 1
methylethyRop (1 He h2 3-tyia 1 -yimethyRthienol23rdlpsmin gggﬂéza-(lH,?:ﬂ)
Schbﬁéed at roomtenperature under nltrogen for 18h. It

was diluted with water and extracted into ethyl

acetate, the organic extracts washed with water,

dri ed over anhydrous magnesium sul fate, filtered and
evapor ated under. reduced pressure tedive the

sub-title conpound as a solig (0. g M5 (ESI) 338

[ MPkH + 25 " HCDC13 1. 63( H d 38 3H s), 3.98

(3H, s), 4.54 (2H, s), $,0 ry. WO

2004/ 065394 PCT/ SEZOYM,Q 0

10

15  a) 6-(Azidomethyl)-1.2.3 4-tetrahydro-3-methyl-1-(1-methylethy])-2.4-dioxo-thieno[2,3-

dlpyrimidine-5-carboxylic acid methyl ester
To a solution of 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-

dioxothieno[2,3-d]pyrimidine-5-carboxylic acid methyl ester (0.5 g) in acetonitrile (4
ml) was added a solution of sodium azide (0.95 g) in acetonitrile (1 ml) and water (0.5
20 ml) and the resulting mixture stirred at room temperature under nitrogen for 18h. It was
diluted with water and extracted into ethyl acetate, the organic extracts washed with
water, dried over anhydrous magnesium sulfate, filtered and evaporated under. reduced
pressure to give the sub-title compoimd as a solid (0.39 g).
MS (ESI) 338 [M+H]"
25 "Hepes 1.63 (6H, d), 3.38 (3H, s), 3.98 (3H, s), 4.54 (2H, s), 4.68 (1H, s, br).
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60 Db)
6-[(4,5-Dinethyl-1H1, 2, 3-triazol-1-yl)nmethyll-1,2,3,4

WO b@ioedsydr o- 3- met hyl -1 - (1- PCT/SE2004/000052

nmet hyl et hyl ) - 2, 4- di oxo-t hi eno[ 2, 3-d] pyri m di ne-5-carbo
xylic acid, nmethyl ester A m'>%t0ure of the product of

part a) (0.39 g), phenyl vinyl”“sul phoxide (1.0 g) and

chl or obenzene (110 m) was heated at 130C for 8h. It
Mﬁﬂ@ﬁn&_&h@é@amlddvmmethqlhh% ﬁA-tetrhlwdr@r%rmethvl 1-(1-

|A Bﬁ)‘étﬁfb&lf&hélyﬂod@&@f @Eu@ aﬁ @0 39 gﬂ 9h@1y\lf eriyhﬁllplhtqué ((1| ®g) and
npound g). M5 (ESI) 364 [|\/H—|l+ HDVSO 1. 48
(cb}qroltp/nzer@ (1@ rr(l)gwas hgatednatd§07Q fpr &y I wagqoo(lqi.pndscongmtrated in -

3o Bl et sty 5k g i

Hegirepdilyyd raGetdte (@1 h Yol ldwed(bd-i-hexane/ethyl acetate (1:1) to glve the sub-title
nmet hyl et %%2 4- di oxo-t hi eno[ 2, 3-dl pyri m di ne-5-car bo

sepmpeund depared fromthe product of part b) by t he
n?fsh@él)ojme[mp@fe 20 part c). 15 MBS (ESI) 350 [ MH+H] +

5- HHAS)1-48 (6l dY, 3x18 (4H;re), By86-(3Hi, §)p% B2 L Hels, by), bsar(REDY), 7.76
[l -3-nmethyl -nmet hyl et hyl ) -
élﬁiﬂﬁli(lﬁﬁ)i azol -1 -yl met hyl
t hi eno[ 2, 3-d] pyri m di ne-2, 4- (1H, 3H) - di one Prepared
fromthe product of part c) by the nethod of exanple

14 6é4.5-Diinethy20 AVE2 (3ARGE)]- 1435m[eMv11} 12,3 HOWBE L @-3-rhethl-1-(1-
(9H ‘%%319(3H . 3.37-3. _m)

el i #ﬁei%ﬁﬁef%gtﬁg 8l 209045504

(MS@ESDBdOM—&ﬂBll 2-al pyridin-3-yl)nmethyll-5-[[(4S)-4

- hydr oxy- 4- net hyl - 2- i soxazol i di nyl |

car bonyl | - 3- net hyl -I -(1-methyl et hyl)thieno f

) Sl 4Ry 4L 1 el i3e1-meftiyl O1ise b Giin 1) €arbdtiyl]-3-methyl-1-(1-methylethyl)-

6-(1H-1,2,3-triazol-1-ylmethyl)thieno[2,3-d]pyrimidine-2.4-(1H.,3 H)-dione
Prepared from the product of part c) by the method of example 10 part b).
MS (APCI) 435 [M+H]"

'Hpmso 1.23-1.49 (9H, m), 3.18-3.19 (3H, m), 3.37-3.99 (4H, m), 4.49 (1H, s, br),

' 5.43-5.52 (1H, m), 5.70-5.81 (2H, m), 7.76 (1H, s), 8.07-8.18 (1H, m).
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OONO Nci ONSNS5N a) 6-1(6-Chloroi mdazol 1
2-al pyridi n-3-yl ) hhydr ox

wWoreaohpb394l, 2, 3, 4-t et r ahydr o- 3- et hyl - PCT/SE2004/000052

1- (I -met hyl et hyl) -2, 4-di oxo-t hi eno[ 2, 3-d] pyri m di ne- 5-
carboxylic acid ethyl ester gﬁepared from
1,2,3,4- tetrahydro-3 - met hyl - -(1
-net hyl et hyl ) - 2, 4-di oxothieno [2,3 10
)l i ne-5- carboxyllc aci d, ethyl ester and

G 1S

[lelﬁ&dhdiﬁﬁk\@Q)ﬂmﬂﬁﬂlﬁéﬂhvli-( l-héﬂvl@ﬂﬂl)tﬂﬁiloﬂ% aﬁwﬁnﬁame-z 4-
(2H m, 4.58 (1H, s, br), 6.49 (1H, d), 7.09 (1H,
d1H.3H)diona H  dd), 7.48 (1H, s), 7.67 (1H d), 8.55

(1H s). 15 b) 6-f(6-Chloroimdazoll 2 pyridi n- 3-vyl

nmet hyl ] -1, 2, 3, 4-t et rahydr o- 3 net hy -I~?

met hyl et hyl ) -2

4- di oxo-t hi eno[ 2, 3-dI pyr(Pm d|
et hyl ester Prepar mth
t he net hod of exarrp
463 [ MkH] + 20 1HDNB .18
(3H, s), 4.26 (2H,

s),'7.32 (1H dd), 56 1H, s), ), 8.57

(111, s). «c)6-[(6- Chl o m dazoj

2-a] pyridin-3-yl)methyl]-1,2, 3, 4-t eth ahydr o- 3- et hyl -
1-

{jL

carboxylic acid,
product of part a) by
MVE (ESI) 461 and

. Cly, 3.18

nmet hyl et hyl 1) -2, 4-di oxo-t hi eno[ 2, 3-d] pyri m di ne-5-carb

QY BL[(6CAtirind8a 0l KPATBE -89 hReroRye@isA]- Db, 3pRfetral)drdB-methyl-
t he mat hod of exanpl e.ZOEQpart c)...Ms (ESI) 433 and
PdinysEpd

mfﬁmxhwwhcmld,ﬂthvl ester

r o
e
d]pﬁmﬁﬁﬁﬁ-ﬁ-daﬂbykﬂ'hc acid, ethyl ester and 6-chloroimidazo[1 2-a]pyr1d1ne-3-

carbonyl | - 3- met hyl - | - met hyl et hyl )t hi eno[ 2, 3-d] pyri m
i @rhpxalehyde by the ¥11ethod(of exampl)e/ 15p att )) | [ Ipyri

MS (ESI) 477 and 479 [M-+H]"
"Hpmso 1.02 (3H, 1), 1.52 (6H, dd), 3.91-3.99 (2H, m), 4.58 (1H, s, br), 6.49 (1H, d),
7.09 (1H, d), 7.36 (1H, dd), 7.48 (1H, s), 7.67 (1H, d), 8.55 (1H, s).

b) 6-[(6-Chloroimidazo[1,2-alpyridin-3-yDmethyl]-1,2.3.4-tetrahydro-3-methyl-1-(1-

methylethy])-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid, ethyl ester

Prepared from the product of part a) by the method of example 15 part b).
MS (ESI) 461 and 463 [M+H]"
"Houso 1.18 (3H, 1), 1.44 (6H, d), 3.18 (3H, s), 4.26 (2H, q), 4.43 (1H, s, br), 4.54

' (3H, 5),7.32 (1H, dd), 7.56 (1H, s), 7.65 (1H, d), 8.57 (1H, s).

¢) 6-[(6-Chloroimidazo[1.2-¢lpyridin-3-yDmethyl]-1.2.3.4-tetrahydro-3-methyl-1-(1-
methylethy])-2.4-dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid

Prepared from the product of part b) by the method of example 20 part c).
MS (ESI) 433 and 435 [M+H]"



(1H,3 -dione Prepared fromthe product of part c) by
the nmet hod of exanple 10 part b). 5 M5 (APCI) 518 and

WG 204004804 + ' HDMSO 1. 32- 1. 44 (9H, m, 3. 18- 3. 1BCT/SEL004/000052
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m, 3.64-3.83 (4H, n), 4.35-4.53 (3H, nm), 5.45-5.46
(1H, m, 7.30 (1H dd), 7.59- gzes (2H, m, 8.64-8.71
(1H, m. Exanple 25 10 5-f f

(48) - 4- hydr oxy- 4- net hyl asoa

oy}l yridm-3evimathyll-64 [(ASHnHV 1-2-
fiscradatafi bl g)gl.glg%ﬁﬂwédmsﬂmem iﬁngélfg%;;#
418.3H)-dione

4- Tet r ahydr 0- 6- [ hvdr.oxv[ 4- (2-pyridinyl)p hen Ilmsthyl]
Frensred, from therprofaetief patt k) by the maethpdy

I d, hy! |_ hi
e T

n- o1 Ry 11132 Dida o, ijl 3ni8-3.29 B, im), 3exas® 64H, ), 4.35-4.53 (3H, m),
solution of diiso pyl am ne

tet 849 4B m). a3 Eeldd) ﬁ}?ﬂ)@é@%tm);)&%rﬁﬂ]s(]ﬁi Mag for

20 min, was added to a sol ution of

192, 3, 4-tetrahydro-3 20

r@tgﬁy]!%lelzs(l met hyl et hyl ) - 2, 4- di oxo-t hi eno[ 293-d] pyri m
di ne- -carboxyllc aC|d eth | Aester (O. 79),
A vdrmathyliexazolidine2 arbhgn: b-lp(il-unethvlethvl)-

d({ YM-(E %%ﬂlﬁ%%hhyﬁﬂﬂtb . I8 Lelwl'i @Ozﬁﬁﬁ‘lﬂﬁdme&sglﬁlﬂ'ﬂﬂ dione

redactr o nTr Xtar e I - /oL TOr 4 nours then
guenched wi th gl aci aI acetl c aC| d (10 nL) and al | owed
to reach room tenperature. Wateg,was added and the

m xture was extracted vvltg et hyl* acetate (twce). 25
The organi cs were washed Wht-R_bpine, dried over MySO04
and concentatrated unde aclumto give a brown oil
whi ch was purified by\si a—chromat ogr aphy el uting
with WD 2004/ 065394 P 9004400052 63

i sohexane/ et hyl acet at (1/1) give the sub-title
conpound as a pal e yell ow foa 0. 47g) M5 (ES) 480

[ MtH| +

a) 1,2,3.4-Tetrahydro-6-[hydroxy[4-(2-pyridinyl)phenyl]methyl]-3-methyl-1-(1-
methylethyl)-2.4-dioxo-thieno[2.3-d]pyrimidine-5-carboxylic acid, ethyl ester
Lithium diisopropylamide, freshly made by adding n-buthylithium (1.1 mL, 2.5M in |

hexanes) to a solution of diisopropylamine (0.46 mL) in dry tetrahydrofuran under
nitrogen at 0°C and stirring for 20 min, was added to a solution of 1,2,3 4-tetrahydro-3-
methyl-1-(1-methylethyl)-2,4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, ethyl
ester (0.7g), 4-(2-pyridyl)benzaldehyde (0.52g) and DMPU (057 mL) in dry
tetraﬁydrofman under nitrogen at — 78°C.The reaction mixture was stirred at —78°C for 4
hours then quenched with glacial acetic acid (10 mL) and allowed to reach room
temperature. Water was added and the mixture was extracted with ethyl acetate (twice).
The organics were washed with brine, dried over MgSO, and concentatrated under

vacuum to give a brown oil which was purified by silica chromatography eluting with



5' HDMBO 1.15-1.23 (3H, t), 1.47-1.53 (6H, d), 3.17
(3H, s), 4.16-4.24 (2H, q), 4.55 (1H, 5 bs),

WG 2®7/065398 (1H, d), 6.82-6.84 (1H, d), 7.32-7.B7I/§02604/000052
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n, 7.47-7.50 (2H, d), 7.84- 7.96 (2H, m, 8.05-8.08

(2H, d), 8.64-8.66 (1H,d). b)

1234tetrahydro rrethyl-l-él methylethyl) 2, 4-di ox

([2 10 pyridi nyl phenyl | nethyl |

tlmhéﬁe{eée Tyl @pgite il dioheiv e theasubditla qompaen@ as Py yelhay fpam

g g)roduct of part a) (0.47g) dissolved in

rchroronet hane ( 2nL) was treated with

VB (ESp4800etHE acid (2nl) and tri et hyI silane (1 ni)

and stirred at_ ambi ent teméH ure
ofk

@Iéwsorlol'ﬁei 83 ahd m 58 (B ot 31173 HoD e dEviH GH, q), 4.5 (IH,

R L A B P SRR PSR By

1;5961qucphlngronet hane (tW| ce) The organi cs were washed
over MySO4 and concentrated under

%Qﬁ:&ﬁ&(%ligd)v&ﬁé&/@ﬁ&l@ @bl i d which was purified by

'silica chronmatography eluting with i sohexane/

et hyl acetate (3/2) to give the sub-title conpound as

ao)qcﬁ Dusnbedyda-3 nmmdm -Slomiethiyldtied)- 2,@ daexx) 6- rzs(zvs (ES)

ethyl]- J 5 vHa &
é[‘%%y é}&.g% ?q%t aﬂO%gY%%&_}(r%dé{n (dlfahlorggséﬁlaﬁe g§mﬁ§ '\';lras ‘iir)eated with

cthﬂu&roﬁéeti& aﬁﬁi ((Zﬁiﬂ) ahd. tnéﬁlytsjlaﬂe (12nB) and stlrred at amblent temperature
4_ t et _r ah pmeﬁ%.pe] 919({ try u%trc@éet)lc acrd were evapora[e[d V\;a%er was
tef?l'd@@ %@bh% TEcRYR rﬂﬁtqr@ﬁaéb&ﬁ{eka%ﬂﬁ Yddidif 'cgrbBﬁ@LQ ﬂ{e%cextracted with

froma solution of e product of part b) (0.39 g) in
achelﬂo]rmmethalne (l(V\_flée)nTI)e oigaails measheémﬂi bmehd@d over MgSO; and

o e dpt et o B A Rn e L h oSyl O sifige
r&x%rﬁ&t@ gx\ﬁ?ﬁy bltih s vathasbnekide/ ms/%eta{el (BLgEegiva ek s#®-title

washed h ether then dried in a vacuum oven at 55C
teongiopad ahe celabrless pileviielmpdiditied @s39%8)-whi te sol i d
(0.22g). Ms (ES) 436 [I\/H—|] + WD 2004/ 065394

PCT/ SE2004/ 000052 64 d) 5-[[(4S)

41&45;(@35)4@4 f}ﬂmﬁlq*hyl i soxazol i di n-2-yl ] carbonyl ] - 3- net hyl

| i aarior 2] 25 63Ty W4l (6. LA BISHOHUDOAS (HL 9, 427431 (2H,

q), 4.33 (1H, bs), 7.32-7.36 (1H, m), 7.36-7.38 (2H, d), 7.85-7.89 (1H, 1), 7.93-7.95 (1H,
d), 8.04-8.06 (2H, d), 8.64-8.66 (1H, d).

¢) 1,2.3.4-tetrahydro-3-methyl-1-(1-methylethyl)-2.4-dioxo-6-[[4-(2-
pyridinyphenylimethyl]- thieno[2.3-dlpyrimidine-5-carboxylic acid

Prepared from a solution of the product of part b) (0.39 g) in acetonitrile (15 mL) which
was treated with 2M hydrochloric acid (4 mL) and heated at reflux for 15 hours. The
mixture was concentrated to dryness. The residue was triturated with water, filtered and
washed with ether then dried in a vacuum oven at 55°C to give the sub-title compound
as a white solid (0.22g).

MS (ES) 436 [M+H]"
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To a solution of the product of part c) (0.22g) in
di chl or onet hane was added oxalyl 5 chloride (0.132nl)

w0 odokoeisel by 2 drops of di nmet hyl f or mam de undePCT/SE2004/000052
nitrogen. The reaction mxture was stirred at anbi ent
tenperature for 1 hour then coq centrated to
dryness. The resi due was dissol d i n di chl or onet hane

t hen added to a solution of (4 %
\rré+meth\«hsfmam1ﬂdnp mwanb@nvla:ﬁrmﬁthvhl-{ kipjethylethyl)-
. 3

hours. 10 Water was added. The reaction m xture was
partitionned and the organics were dried over MgjSO4

tFremsdstien of themsedush abpareld(238) Irdichlemmerieangareas added oxalyl

R 15008 s PR A AR s o

aesdtidhenixture nak btyrreden abdbéent paipdratast fop hbyr thew 661‘5@ntrated to
phase HPLC eluting with_ acetonitrile/ 2% N

VYRGS S resiue;vag dé PIV@éal fhighlogqracthang tb@%&ﬁﬁé&%asglgnan of (48)-

Fhikeiry Gyl %é%f’éﬂ}@%?@?%&?%& HRAGMTEe 03m1) in

(dlib]ﬂoﬁb)netl&naﬁﬂeﬂe Bact{ocdHhixABg was sérrddBat(rdbin tsthperdtub fof 23murs.
( |a|fer gl;ég ad@edggﬁérepgtvdﬁlxw W?a];é p;glzt;long%gl exgi?h’e d);ga%lcsavedfg dried
80\@? 1\/%5@; tﬁér“:ong tra%&l L@Séﬂpz}c%ugp Thé 1?93 I;}%h %d ﬁay silica

4tetrayr03rret -1-(1- et er
SGImmnhiy) graphy Elutmg wii i 4db rqeltl)anal ifntdicHlonoorethmnt tlydn) agmml wnh ethyl

[ | - t hi - . . -
it DGR ROT B S FSh RS HEG  plutipg yith qepipnitile
(G i%"‘Nf‘I QF watef Wadbariéd\bthb glVe tﬁétlﬁpc@rgﬁﬁr@%%%nte solid (0.1g).
PCT/ SE2%)O4/ 000052 65 A m xt ure of the product of

MSHPPETL R pER60 [M+HP79ny), 2- br ormpyrl m di ne (300rrg)

?@%&é L)ndlgg;lggé ﬁn{ﬁg %{@fg) YEonexmes! 881 (2m, ABg),

4.18 (2H, s), 4.52-4.56 (2H, d+bs), 5.42 (1H, s), 7.21-7.24 (1H, m), 7.34-7.42 (2H, d),
7.69-7.78 (2H. m), 7.78-7.94 (2H, d), 8.67-8.69 (1H, d).

Example 26
(45)-4-Methyl-2-[[1.2,3.4-tetrahydro-3-methyl-1-(1-methylethyl)-6-[[S-methyl-1-(2-

pyrimidinyD)-3-(trifluoromethyl)-1 H-pyrazol-4-vllmethyl]-2.4-dioxothieno[2.3-

dlpyrimidin-5-yllcarbonvl]- 4-isoxazolidinel




(300mg) in dioxane (2m) was heated at 100C for
16hours under nitrogen. The reaction m xture was

weovgeespat ed to dryness and purified by sili cBCT/SE2004/000052

10

15

20

25

chromatography 5 eluting with an ethyl acetate to

10%ret hanol / ethyl acetate grggi ent, followed by

RPHPLC to givethetitle conpound asav\,hite solid
(105ng). MS (APCI +ve) 494 ' HDMso, 120C 1. 40
(Agmlxtgl)e ofthpro(l@q;q of gxample 55 H]|la) (ZH9mg, _brqrg«ppyrgl}ldme (300mg),

(cgg%er 1c{e7(j§|gl§1n} f;i_a[ns-cyao exgﬂec? é}ﬂlne o@ g]}'}%fg(d aﬁ%?ssﬁ%éarbonate

(3)mgy 1h [d6ordabi S (ZmIPwas hibated At-102°Q ¥ér 16hehuRYinierlditrogen.
pjjéleazol 4-yl I nmethyll-1, 2,3, 4-

TeAvign oIt WAy sancertiaterbiorirynasy pyd purified bxwlien dyematography

1o
ELFERY 4 Bt et & Jamthangl et agptae gadionty olgvegpy
RPHMN. Ntd\give theatit{ePon{fondahy hbite selid (105aighy| )
3-nitro-benzenesul fognate A m xture of

ZWW@M@@%M"TH]OI (1.5g), powdered 3A rml ecul ar

TR BO T A8 SR VB O S 34 G D B ot
28oUNE d), 467 (UH ) 4e16/@é&p, 181 E59(m-tg@c94aml{ tdh t ani um

t etrai sopropoxi de (265f,1) was 20 added. After
stirring for 2hours at -20C cunene hydroper oxi de
&%@ was added and after.a further 2 hours the
allonwed to warmto -5C before being quenched
yS)-Lhs-Hb thVLDm@ﬁrLMdm)hWWSwB&ﬂl ethdyit1.2.3.4-

Trlethlamne(3 m ), DMAP (265ng) and a sal utjan, of
te vV drodrneth l.-.l-(;hme\t,lwlethvl) 2.4-dioXothieno|2.3-d]pyrimidin-5-

a)(S)-([2-Ethyloxiranyllmethyl) 3-nitro-benzenesulfonate

A mixture of 2-ethylprop-2-en-1-ol (1.5g), powdered 3A° molecular sieves (620mg) and
(-)-D-diethyltartrate (177ul) was stirred in dichloromethane (35ml) under nitrogen for
24hours. The mixture was cooled to —20°C and titanium tetraisopropoxide (265pl) was

“added. After stirring for Zhours at -20°C cumene hydroperoxide (6.4ml) was added and

" after a further 2 hours the reaction allowed to warm to —5°C before being quenched by

the slow addition of trimethylphosphite (3.4ml).

Triethylamine (3.7ml), DMAP (265mg) and a solution of 3-nitrobenzenesulphonyl
chloride (3.95g) in dichloromethane (25ml) were then added sequentially and the
mixture stirred at room temperature for 3hours. The reaction mixture was poured onto

silica and eluted with dichloromethane to give the sub-title compound as a yellow oil

(4.82).



chloride (3.95g) in dichloromethane (25nl) were then
added sequentially and the 25 m xture stirred at room

wao esopesadur e for 3hours. The reaction m xture REFSE2004/000052
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poured onto silica and eluted with dichloronethane to
give the sub-title conpound as..a yellow oil (4.8Q).
V\D 2004/ 065394 PCT/ SE2004/ OOO 2 66 8 HCDCLl3 0.91

t), 1.61 (1 H sex), (1 H se i 2.68 %1 H
o@HCIX:BW](@HAt) ] (HHowx), (1184 (1@, sex), 2,68 (1, d)g3.70 711 1d), 4.09

b(}ﬁ', af w3 181a2af, 31 @RI, 855 oit (ddfdh, £, Bady sl EE ):

2-[[(2S)-2- Et hyl oxi ranyl ] net hoxy] - 1Hi soi ndol e- 1, 3(2

-dlone 5 The sub t|tIe conpound, was prepared u5|ng t he
26 AT HWRPX V4, ESOMEO I .- & art

ah} AL (Lo b bl g

(Iirbﬂuod))fpirtz)z 7.77 (2H m, 7. 82 7.87 (2H m. lo c)
2- (2R) - 3- Chl d -2-elLh I
ﬂwﬁmaﬂ;g%f B L0 e T T ) B T QL G El, 4.22 (1,

ReP 25 FHmiD: P 7ol P Bl By SH 1)) 17

(1H, dg), 1.75 (1H dq) 3.70 (1H, d), 3.75 (1H, d),
4.08 &1H, d), 50 (1H, d), 7.75-7.80 (2H, m,
) 84 2Ry - @blmo-%vdmv@yethvlpropvﬂoxv] 1H-isoindole-1,3(2H)-dione

2rild S A She coﬁ%%ﬁﬁ? %af Pl%ﬁ%? g“ﬂ}% ﬁ?@(rﬂél%l{) Q}Y&lrﬂ %ﬂg%@é\lsmg the

benzoi ¢ aci e su

piredact efpatsby)g t he met hod of exanple 1 part c) u3|ng
th product of . 1HCDC13 09 (3H; t)
Fiiconp 1.0 G- Dabo 638 T G ). 3.2 Gk @UA.7341H, ), 4.08 (1E,

(2
AHES T DB 73 7RO b B 088 G 00 (0 Ty

HPLC. (901 OHP.M 4.6x250nm kromasil | AMB col um, ee

>99% (4S) 4- Et hyl - 4-i soxazol | d| noI h dr ochI or| de
T(HP?"H( 14I"HV OB VTl -180%a7 2¥1e0Q ez g HSH lester

Ol AT il i e 0 ﬂz%% ﬁ&’ﬂ%%ﬁ‘@@ ?%rﬁ“ chsing the
3pr3dudt dbFpartly). 3.90 (1H, d), 4.05 (1H d).

'Hepes 1.09 (3H, 1), 1.82 (2H, q), 2.01 (1H, s), 3.59 (1H, d), 3.84 (1H, d), 3.92 (3H, s),
3.94 (1H, d), 4.32 (1H, d), 7.45 (1H, d), 7.49 (1H, t), 7.62 (1H, t), 7.99 (1H, d).
HPLC: (9010IHIP.M) 4.6x250mm kromasil DMB column, ee >99%

€) (45)-4-Ethyl-4-isoxazolidinol hydrochloride

The sub-title compound was prepared using the method of example 1 part d) using the
product of part d).

"Hipnso 0.94 (3H, 1), 1.66-1.72 (2H, M), 3.28 (1H, d), 3.38 (1H, d), 3.90 (1H, d), 4.05
(14, d).

) (45)-2-[[6-[[3.5-Dimethyl-1-(2-pyrimidiny])-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-ethyl-4-isoxazolidinol




f) (4S)-2-[[6-[[3,5-Dinethyl-1-(2-pyrimdinyl)
1H pyrazol -4-yl ]l nmethyl]-1,2,3,4 30

WO edonabspolt o- 3- net hyl -1 - (1- met hyl et hyl ) - 2, 4- di ORCL/BE2®N3§00052
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2,3-d] pyri mdin-5-yllcarbonyl]-

4- et hyl - 4-i soxazol i di nol WO 2094/ 065394

PCT/ SE2004/ 000052 67 The titl& conmpound was pr epar ed
fromthe product of exanple 11 part b) usin

RSP IMpoRadHIas Pl@a{fé or@} e wsdlmptpwwlegézpa{thmg the
47 (6H, d), 1.71 (2H,

2},’5@“’%@@&9&19&%#?& s) | NN (3)H, s) | NPA (T?—L

nMS @PUI+3)&543M+H, 3.89 (2H, s), 4.46 (sep, 1H),

7,38 (18 1), 8 81 (2H d) Example 28 (4s%-2-f f 6-

[#Howso,120°C° 0.94 (3, 1), 1.47 (6H, ), 1.71 (2H, q), 218 (3H, 5), 2.52 (3H, 5), 3.20

1ng27 3%433{?1 9925 9% 93y 1™ 96 W) )34 26 YeBBTiY b3s BY b), 8.81

nerhw) | - 1, 2, 3 4-tetrahydro-3-nethyl-I|-(1-nethylethyl)-
2,4-di oxothi eno 12,3- dl pyrimdin-5-yll
earbonyll-4 nmet hyl - 4-i soxazolidinOl (r)H O N3 O N

GE NH N e0 15 a)
%-D hydr o- 2- oxo- 4- pyri m di nyl |') - 3, 5- di net hyl -

1Hs P ozt (23 Wdih patohddok o-41pvid-ididinyl)-3.5-dimethyl-1h-pyrazol-4-
4tetrahydr03methyl 1(1 meth . .

vilmg Ike-drimethyk1{lyethy le@ﬂ)gz.g-dloxothlenoﬁﬁ-
C&“&J‘%?ﬁ%lg'diﬁﬁ&]‘e&rtﬁ»ﬂﬂ kﬁq%hﬁf4-§sﬂﬁaébﬁ Gigit of exanple 2
part , 2, 4-drcntoropyri madrne (160ng) and

tri ethyl am ne (31 Ol) in acetonitrile (50nl) was

heated at reflux for 2hours. The 20 m xture was washed

with water and the organics concentrated to dryness to
gi ve the sub-

a) 6-[[1-(2,3-Dihydro-2-0x0-4-pyrimidinyD)-3.5-dimethyl-1 H-pyrazol-4-yljmethyl]-
1,2.3 4-tetrahydro-3-methyl-1-(1-methylethyl)-2.4-dioxo-thieno[2,3-d]pyrimidine-5-

carboxylic acid

A mixture of the product of example 2 part b) (400mg), 2,4-dichloropyrimidine (160mg)
- and triethylamine (310pl) in acetonitrile (50ml) was heated at reflux for 2hours. The

mixture was washed with water and the organics concentrated to dryness to give the sub-

title compound as a brown oil (150mg).

8'Hpmso, 1.45 (6H, d), 2.18 (3H, s), 2.57 (3H, 5), 3.22 (3H, s), 4.12 (2H, s), 4.35 (s, 1H),

5.44 (1H, d), 7.34-7.41 (1H, m)



title conpound as a brown oil (150ng). 6' HDMSO, 1.45
(6H, d), 2.18 (3H, s), 2.57 (3H, s), 3.22 (3H, s),

W@ 220630 s), 4.35 (s, 1H), 5.44 (1H, d), 7.BaFIEW04/000052
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(1H, m WD 2004/065394 PCT/ SE2004/ 000052 68 D)
(4s)-2-[j6-[[!-(2,3-Di hydro-2-é'§<o-4-pyri m di nyl ) -3, 5-d
i met hyl -1 h- pyrazol - 4-

yl ] met hyl | - 234tetrahydr03rrethgl met hyl et hy1) -
@dﬂd@ﬁéﬂﬁi&hv@mﬂw&qﬁﬁynmmmnﬂ) 5- dlmethvl lh-pvrazol—4—
b { h I , ol - Th [ on

lﬁhﬂldﬁﬁ 5 y5]c@?b@ffﬁ']-ﬂ-ﬂ;éthpﬁﬂhsdihzolfvﬁidmp@ +V e) 556

[ MFH] + 8" HDVso, 120C 1.40 (3H, s), 1.47 (6H, 2. 17
(Bh tatke) conppoygd @@ﬁ.pre@yred ozu@t}{egqqoa of Barg@_usgnge method of

4.46 (se I ,613 1 H d), 7.87
rgé‘ﬁ‘“%(f) }é)a‘%@arrple 29 5(f¥J " ( )

(MIB)(APIHyek) 38y M-I hyI 2 i soxazol i di nyl | earbonyl|-3-m
et hyl -1 ﬁ)l met 313ﬁjeth
58Hamsw1| %C(HQ( &-dr G@d ﬂ)ﬁ—%@&bf}aﬂ«% GH, ﬁaeﬁr%wﬁﬂs s), 3.66-

SR R B e A OB B giem O ©

- 4- Hydr oxy- 4- net hyl - 2-i soxazol i diny_| | carbonyl | - 3-nmet h
yl-1-(1-nmethylethyl)-6- f
1Exampleyd- 3. (trifl uo_rorret hyI) 1H-pyrazo| 4- yI | et hyl ] -

R LR b kb P36 TR 1
n@)atlﬁfl‘eih‘(/llﬂ-@)[{ﬂiﬂ&hﬂyﬁ (t&xfluoromethvl)-1H—pvrazol—4-vl]methvl]-th1en0[2 3-
dlpyrimidine-2.4(1H.,3H)-dione

OH

5-[[(4R)-4-Hydroxy-4-methyl-2-isoxazolidinyljcarbonyl]-3-methyl-1-(1-methylethyl)-6-
[[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-ylJmethyl]-thieno[2,3-d]pyrimidine-
2.4(1H,3H)-dione

To a suspension of the product of example 10 part a) (0.130 mg) and (4R)-4-methyl-4-

isoxazolidinol hydrochloride (42mg, prepared by the method of example 1 steps a) to d)
using [(2R)-2-methyloxiran-2-ylmethyl 3-nitrobenzenesulfonate) in anhydrous THF
-(6ml), was added triethylamine (120mg) and the mixture was cooled in an icebath. O-(7-
| azabenzotriazol-1-y1)-N,N,N’, N -tetramethyluronivm hexafluorophosphate (120mg) was
added and the mixture was allowed to warm to, whereupon it was stirred for 3hr. All
volatiles were removed in vacuo and the residue was chromatographed (SiO2/1:1 CH,CL
»-EtOAC) to effect primary purification. Further purification by RPHPLC afforded the
title compound as a solid (35mg).
MS (ESI) 516 [M+H]"



20 isoxazolidi nol hydrochloride (42ng, prepared by the
nmet hod of exanple 1 steps a) to d) using

W ¢@Rp6eB9et hyl oxi ran- 2-yl ] net hyl PCT/SE2004/000052
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3-ni trobenzenesul fonate) in anhydrous THE (6nl), was
added triethyl am ne (120rng) ab'bd the m xture was
cooled in an icebath. 0(7-

azabenzotrij azol - | N -tet rarretggl ur oni um

1)
he%rﬁusudl%bﬁbé&ﬁﬁé S();LQ@%@H ABis2. 18 (kb d).ahel (3 shidxa-ai/8 (3H, br .

308 FAfGE B O S TR R Ve G Bha t ne.

r@HNdue WasF&iHdaray 98v2pheeo%,SNQA2/4kvd sHiEeY, 2- Et OAc)

to effect primary puri fication. Further purification
b@z@b&ﬁb@aﬂﬁ&@éﬁ@ﬂf% C 43.09%, JonPouNd 389%a Ssbol 1%
(35nmy). MS (ESI) 516 [ M+rH + WD 2004/ 065394

PCT/ SE2004/ 000052 69 1HDMBO (120C) 1.40 (3H, s), 1.46
(Pichrothcologich®Dadd, s), 3.20 (3H, s), 3.6-3.75 (3H, br
s +d), 3.81 (1H, d), 3.94 (2H, s), 4.5 (1 H m,
4.95-5.05 (1 H, br s) CHN Found C 47.98% H 4.69% N

e gifon B 3R Hon AR SEaga Do ARG BRI trmclcar cen

Dastodifdrakiohi ti on of PMA/ i ononyci n-stinul ated peri pher al
bl ood nononucl ear cell proliferation 10 The assay for
PMA/ i ononyci n-sti nul at ed PBMC proliferation was

pf’ﬁéc z%ﬁér?agr \ﬁ;eﬂ/%%@or}o\égar o at{%@%ﬂ@% JTLf&ra E&{a? %lg(ﬁlliﬁ;eﬁ'in 96-

dwehbﬂhty%otmnha‘domontmtre/plzﬂ@s f@d)rdpmilridsl Wiearprepartd s 1At stock

r ar ed in ut i o vver e pre
£ OB O i i Fim s oxui% afjpweA o 8 Brig|IvPLPIERETER it %’Ml and
oienlf’dﬁit ok W%Féspr%aré& froMBhR sBRESH, 16u lt(ﬁ‘?hé"% k"ol& egﬁﬂeé{ Stock, or

concentrations in the assay starti ng at
gdilutigpns| ofuh, wérm taddeslato theve bl tongise pd)raxcahiatfbnx nmﬁ aRBl/Starting at

R BRT 1 EoR At O DL T | G R BB e

SIgfrhidh II) etipibal blodd s @ﬁﬁgl@ Qi@h@ﬂ i RMIG%&HM&' sﬂpplemented with
Phor b nyristate aceta MA) (0.5ng/m final

cHie dnman s¢ron), 2enMi glutaroimg en pémaﬂngsitrﬂptdmm Plgrbol myristate

CERBRLRAR B Sl BB HBGr bR IET a6l Boongimt fina

concentration) 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 (0.5Ci) 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 A5, value of less than 1 x
10" M in the above test. In the following specific examples, Examples 5, 7 and 8 had a
PIAs of 7.4, 8.6 and 9.0 respectively in the above test.
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cells were incubated at 37Cin a humdified

w@rmmmseiler e at 5% carbon di oxi de for 72 hours.PCT/SE2004/000052
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3H Thym dine (0.5C ) was added for the final 6 hours
of the incubation. The | evel q; radi oactivity

i ncorporated by the cells was'} hen det er mi ned and
this is a measure of proliferation. 25 The conpounds
dflaime Exanpl es were found to exhibit an | A50 val ue of
less than I x 10-6 Min the above test. In the
follow ng specific exanples, Exanples 5, 7 and 8 had a
Pl A30 @af cofapbund ofSformdl=qI? respectively in the above
test. WD 2004/ 065394 PCT/ SE2004/ 000052 70 dains 1.
A compound of formula (1): (r) R3 R2Z\N (r) NS Ar
R5 (1) wherein: Rl and RZOeach ir]adependently
represent a Cl_6al kyl 2C3_6 | kenyIR

C3_5cycl oal kyl.C1_3al k\R~_1 6cycl oal kyl ; each of
whi ch may be optionally bstiffutsad by 1 to 3 hal ogen
atons; R3 is a group CO.G or (802 ere Gis a 5- or
6- menbered ring contai @Ng Ky Ni THogen \Afatom and a
second het eroat om sel ected flyom oxygen and sul phur

adj acent to the nitrogen; tRe ri ng bei ng substituted
by at | east one group sel ected {rom hal ogen or C -4
15 al kyl, (which may be optiona 1I)y substituted by up
twhdrkiwe hal ogen atons), and optionally substituted by
up to a further 4 groups independently selected from
hal ogen, hydroxyl and Cl-4 al kyl, (which nmay be

8 et BB el R €8 Bl Rt

ataC;Boy d1salkyldeRb f whidhi@hy BEomional) shiktiti@¥d by 1 to 3 halogen atoms;

R’isa group CO-G or SO;-G where G is a 5- or 6-membered ring containing a nitrogen
atom and a second heteroatom selected from oxygen and sulphur adjacent to the
nitrogen; the ring being substituted by at least one group selected from halogen or C;.4
alkyl, (which may be optionally substituted by up to five halogen atoms), and optionally
substituted by up to a further 4 groups independently selected from halogen, hydroxyl
and Cj4 alkyl, (which may be optionally substituted by up to five 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
Ci4alkyl (optionally substituted by 1, 2 or 3 hydroxy groups), C;.salkoxy, halogen,
haloalkyl, dihaloalkyl, trihaloalkyl, C;salkoxyCj4alkyl, Cy4alkylthio, C,.
salkoxycarbonyl, Cy4alkanoyl, oxo, thioxo, nitro, cyano, -N(RG)R7 and —(CHz)pN(RS)R9,
hydroxy,

Cialkylsulphonyl, C;salkylsulphinyl, carbamoyl, C;.alkylcarbamoyl,
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Ar is a 5- to 10-nenbered aromatic ring system wherein
up to 4 ring atons may be heteroatons independently

w@eloensBed from ni trogen, oxygen and sul phur, tPEI/SE2004/000052

system being optionally substituted by one or nore
substituents independently selgfted from 25 G -4al kyl
(optionally substituted by 1 or 3 hydroxy groups),
- 4al kox halo en, haloalk¥l dlhaloalkyl
4&@@44%53/ banggy]ycarhesyy $P:NE K . G - 4al kyl thio, CL_

g@fgﬁ%ﬁf Qg%&;} be ogloﬁ%@%%d%’oa 5 hhg ?I});e%})epédt arotatic ring
Qoheditiyy sipteh dBtetoatdcheildigyd nﬁHﬁthdIB&ed fedrh Daeans gen and

G - 4al kyl carbanoyl , WD 2004/ 065394 PCT/ 552004/ ooo
ﬁlm}w’(@ﬂ|w¢y15) entiomathy yebstigred ek gne ®epMeRBhsfuents independently

bst
A5 i Tl BEIOBRRILL Y ARSI A, o .ty
Hamgenamajaﬁkylndheabamgnttﬂmal&ekﬁpc g.;hntcrx@@hmlkylpgemkymuo, Ci.

I p and ich |s optionall
331?%1 6?248@@% I BTG G¥HOs -N%%% e CH)PNR )R,
%)ﬁpt ed from Cl4al kyI (optionally substituted by 1,2
or 3 hydroxy groups), Cl4al koxy, hal ogen, hal oal kyl,
dC hallkyatukpHonyk, Oleyialhlplydhyl Chbahbkgly CCkAlylkatbamoyl,

A AR et Barte s N RBRT and

- (CH2) pN(R$) R9, hydroxy, Cl4al kyl sul phonyl,
Clpal kyl sul phi nyl, carbanoyl, G 4al kyl carbanmoyl, 10
b 8(IC243bk4d ) car banoyl , carboxy, SO2 N(R6)R7, pis

1,2,3 or4; R6 and R7 each i ndependently represent a
hydrogen atom O -al kanoyl or Cl4al kyl, or 15
tRUSIITET eadh idichBRichily Ee_ﬁ}ﬁ&@n@é 1Bfarb SenViibs | hCUh%n@ffleor Cralkyl, or
attached forma 5- to red ~saturated

Hegethercyith the mﬁrwj:n agovd tRyhichdhgyoare attchied depea Getot T-embered

b en tom Cl4al kanoyl or Cl4al kyl, or

t%@“ gg&ﬁ ¢ &? ogen atomto which they are
attached forma 5- to 7-menbered 20 saturated
heﬁt erocyclic ring; and pharnaceutically acceptable

g 1 gech édemeraentiy eameepent phydrogearatesnne-abeael argiualkyl, or
g%tﬂér]wft}pfh%tgggeﬁjatélﬁ t& {Ntﬂ%h) thegf Y Xﬁachga tfc}fljm £5- to 7-membered

opr opy
saturated heterocyclic ring;

and pharmaceutically acceptable salts and solvates thereof.

2. A compound according to claim 1 in which R! is ethyl, propyl, butyl or cyclopropyl.
3. A compound according to claim 1 or 2 in which R? is methyl.

4. A compound according to any one of claims 1 to 3 in which R is a group CO-G.

5. A compound according to any one of claims 1 to 4 in which Q is CH,.

6. A compound according to any one of claims 1 to 5 in which Ar is a 5-membered

aromatic ring containing two heteroatoms optionally substituted as defined in claim 1 or



3. A conpound according to claiml1l or 2 in which R2is
met hyl . 4. A conpound according to any one of clains 1

W 2003/063390hi ch R3 is a group CO-G 30 5. A con@DSEXH04/000052
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according to any one of claims 1 to 4 in which Qis
CH2. 6. A conpound according tﬁ any one of clainms 1 to
5in which Ar is a 5-nenbered "aromatic ring

cont ai ni ngotwo het er oat ons optionally substituted as

aAF isratt or A0-anemnberad b}f:qu TIECNGEERY ANBETP SEHTeRhGeRvaems and
7 i r

o(?;betf’%ﬁfd\ﬁ/%s%rsg?l e(raeaghﬁ ned oa or?rrlgl g)#] éﬂ%a}rljtopﬁoﬂﬁ ycﬁ%gtﬁjuféﬁqg defined
simhddimtut ed as defined in claim1l1, or phenyl,

optionally substituted as defined in cl aiml. 57. A
conmpound according to claim6 in which Ar is a

t’?' %5136{) B PARb &Y told In%vl{ll: @ﬁpe ¥ & %hiazole ring
P%(IL I%ll% 1%1 ogen, uor on:}'g %ZB

Swah kubsuanédsbyamdi mfthﬁdesdkyl Shallﬁgbnl mﬁhdrdmyethyl substltuents and/or also
yrimdinyl or 2 yl group. 8. A conpound
OB A DY 7Y BRI O TR Y hGTOMR: group of

sub-formula (i) 10 RI0O R11 N R12 (i) where R10 and

R11 are independently selected fromH, Cl.6alkyl, or

h&l aftomabluyd acandlif® damdewbetmdAf isangrblp Alsubafoknpla (i)

or hal oCl _6al kyl or a 5- to 6-nenbered aromatic ring

system wherein up to 3 ring atons nay be heteroatons

i ndependently selected from. 15 oxygen, sul phur and
ni trogen, which ring may bzz_i_x l'y substituted by

one or nore substituents indegendently selected from
d -4al kyl (optionally sulkgt edNby 1,2 or 3 hydroxy
groups), C -4al koxy, hal ogen, | oal kyl, di hal oal kyl ,
trihal oal kyl, Cl al koxyCl_ 4dalgigl, C -4a| kyl t hi o,
Cl_4al koxycar bonyl, C2-4al kanoyl, oxo, thioxo, nitro,
cyano, - N R6) R7 and - (CH2) pN( RB) RO, hydroxy, 20

AR o i LS U BRI

Cﬁ{cﬂ@?‘){s se@écte%cﬁorh'(}fe@l '?Zlkyl"'ﬁ?ﬁﬁo@?sal@? or £6- t58-A8Hbdred aromatic

are as defined inclaimi
ring system wherein up to 3 ring atoms may be heteroatoms independently selected from

oxygen, sulphur and nitrogen, which ring may be optionally substituted by one or more
substituents independently selected from C;.4alkyl (optionally substituted by 1,2 or 3
hydroxy groups), C;.4alkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C4alkoxyC;.
salkyl, Ciqalkylthio, Ci4alkoxycarbonyl, Cy4alkanoyl, oxo, thioxo, nitro, cyano, -
NER®R” and (CH)pNR®*)R®, hydroxy,

Ci4alkylsulphonyl, C;.4alkylsulphinyl, carbamoyl, C;4alkylcarbamoyl,
di-(C;4alkyl)carbamoyl, carboxy, or SO, N(Rs)R7, where R6, R7, RS, R” and p are as

-defined in claim 1.
9. A compound according to claim 9 wherein R and R are methyl.

10. A compound according to claim 9 or claim 10 wherein R' is is selected from H,
C-salkyl (such as methyl) or a 5- to 6-membered aromatic ring system wherein up to 3
ring atoms may be heteroatoms independently selected from oxygen, sulphur and

nitrogen, optionally substituted by oxo.



9. A conpound according to claim9 wherein R10 and RII
are nethyl. 25 10. A conpound according to claim9 or

W@L@ueBM wherein RL2 is is selected fromH, EIT/SEd0k4/6000052
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(such as nethyl) or a 5- to 6-nmenbered aromatic ring
system wherein up to 3 ring ons may be heteroatons
i ndependently sel ected from oxygen, sul phur and
nitrogen, optionally substituted by oxo. WO
2004/:065394 PCT/ SE2004/ 000052 73 11. A conpound of

(gl) L ?Tléghq‘;&lgg%&'ﬁgmy%n%ﬂ Eroms L 2-HO-G3 -y iRipstiy-1 H-pyrazol-4-

Wmethyl]-1,243, tl&étfa‘hbﬂﬂi’-ﬁn&ﬂtymtg eth[yl opyl) 2 ,4-dioxo-thieno[2,3-
2,4-di _oxo-thieno

d‘ﬂﬁ‘/’lﬁ‘i“m%S %aShoPﬁgﬁb‘@ﬁ‘}ﬂV! 443%%%111‘11“ sox azol i di nol ,
(A DA psro o ey LA by Pty -

meﬂlgleﬂ@mmnmi@conﬂhtdny[&?o -d{pFrimidin-5 -yl]carbonyl]-4-methyl-4-
met hyl ethyl) - 2, 4- di oxo-t hi eno[ 2, 3
- 8PRFPHGG n- 5- yI ] car bonyl | - 4- net hyl - 4-

' F@éﬂ%g{dlpgl 8? fh(qéetgyl A Hpypezol-4: P_/'l_){)nye}:hg%]o? 494 oy 4-methyl-
&{ox@z{oﬁﬁhxylﬂeirbdm}d}ey—mthﬂtthmhe[2 3-dlpyrimidine-2,4(1H,3H)- dlone
2@%‘@?@%: ﬂ#gy%%lcar bogﬁ gmeggfhhg5 3;%tetraﬁydro 3-methyl-1-(1-

(1§)3 ﬂ%ﬂﬁ% -4 ﬁjdi'b)éb-t%w’ﬁoﬂz?’f H%ﬁ&&rhﬁﬁloi-yl]]cé%%ﬁﬁ] Ayhdnh. &, 3.

ro- 3- met hy
nnomzbbdmyll) 2, 4-di oxo th| eno [293 -d] pyrinmdin-5-yl]

C@; BS[T%/ k% %}é&:ﬁ?x%&&ét&yt?@ﬁaz l | ]d -nfglmethyl] 1,2,3,4-tetrahydro-1-ethyl-
"B-&r[@ﬂmcﬁ dﬂoxbl-]tﬁl%[ﬁ%u]pﬁrﬁlcﬁn 4- }Ilﬁ:‘éftﬁ)hyﬂf@m&}@’l hyitoxazolidinol,

3-neth di oxo-thi enoJ yrimd

5-yI']
CHMSA ]‘IdeQXEtmbﬂwl-Rgszﬂdlml]fgtbonyﬁ 3-methy1 1-(2-methylpropyl)-

Pfq f'% % %{%Pnﬁt h%liy )f?hll S??( ?_llzdﬁ | }Ilrgrlmr?l){ng 5 gr(?lgl%)] dione,
pm-ﬂlrﬂétﬂ 132-[1 j2y3, Metfm@dwﬁﬁienwwztmai@ﬁ@{12pr3psﬂll@y4-l m di
ne24$IH3 di one é 5
19yingdiny. m@byla%w@&%d]mmﬁyﬂmﬁm]@ﬁ syl ]-4-igspgpslidimely 4-

qg‘sggcﬁéwyﬂ ml(} (ﬁsgy Bnr%/ Y] 142’i3s4o§?g§h of dra miethyl 1-(2-
(dEhyRrépyll B2, El(cﬁOXb'—tlﬁmnb[Zﬁ-d]p@rirﬁldﬁazﬂbrlabarbeﬁ)hyh}méthﬂM_

3, 4-tefrahydro-3-nmethyl -1 -(2-

n’éf’WPb‘?‘B |)-2, 4-di oxo- th| eno[2 3-d] pyrimdin-5-yl]ca

B RN el RIRE IRl Smety s
dmeth3lpmeyyh)y2,44diexo2thieme{ )3+ jpyoimyitin-2yReatboxyd }-#Hmethy -4-
[%bgazbﬂc]ﬁgglr,i m di n-5-yl] carbonyl] -4-nethyl-4-
5-[[(4S)-4-Hydroxy-4-methyl-2-isoxazolidinyl jcarbonyl]-3-methyl1-1-(1-methylethyl)-6-
- [[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-ylJmethyl]-thieno[2,3-d]pyrimidine-
2,4(1H,3H)-dione,
6-[[3,5-Dimethyl-1-(2-pyridinyl)-1 H-pyrazol-4-yl Jmethyl]-5-[[(4S)-4-hydroxy-4-
methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)thieno[2, 3-d]pyr1mld1ne-
2,4-(1H,3H)-dione,
5-[[(4S)-4-Hydroxy-4-methyl-isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)-6-
(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,



i soxazol i di nol, 25
5-1[(4S) - 4- Hydr oxy- 4- et hyl - 2-i soxazol i di nyl ] car bonyl ]

WO 2004064394 - | - (1- net hyl et hyl ) - 6- PCT/SE2004/000052
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[[5-methyl-3-(trifluoronethyl)-1H
pyrazol -4-yl ] methyl ]-thieno[2, ? d] pyrlmdl ne-
2, 4( 1H, 3H)- dlone 6-[[3, 5-Di et fiyl

di I hyl h
o P nbiomy Phocihybicir opridin u%fe"giméﬂ]ﬁ iBetThyE 314 ctrabydro 3
Zﬁ%ﬂ(ﬁ 1*@ }lﬁétg?(le&l&ﬁlfﬁl %E&o%hije]rlgw3 g]p%rﬁ%dm 9 -yl]carbonyl]-4-methyl-4-

5rsb{u(zéﬁ)hn6} Hydroxy 4- met hyI i soxazol i dinyl]carbonyl]-3
1- et
p%&}@r[&ﬁ 3(35 B}nlggﬁhlgldhﬁ?-@yymh@mwlﬂ PRt metlyliyisd,. didd

' fé?raﬁycf% %ﬂnéﬁ%r f“(? %?ethy)fghgﬁ%i %%%eﬁ@’ 385%919 1&} %Oﬁ%carbonyl]-

451)et]2y1{4{ﬁo{;2{73115m51 met hyl - 1- (4- pyri di nyl ) -1H pyrazol -4
3,4-tetrahyd

%i (ﬁ@i %Wé‘fcrli‘y%}-nfﬂwl@r@&?&ﬁ@h&aﬁﬂfazb@yg]rwwﬁldu -(-meghylethyl)-6-

S)pﬁlg |[1]6H ?{ﬁ?&lw&ﬂéeﬂiﬁwg dj@ngm 24y digne

a-{g& Flwetdgyinplif- 42yl§indthy13 -5-{[(4S)- 4 hydroxy 4- methyhsoxazohdm 2-

t glt]éarag%%;}r } ﬁ?oggph 3yrp? glﬂyeﬂ{%l ectl]p%;nmug ne4 2 Célll( lolf); g}})-rc]liioenréo

[9)4 }fydr&&%xmth}qiseﬁzohémb carbo i/ 1- 1s%pro%y1 -3- 1|'n]ethy1 -6-(4-

[(4 Hydr oXy- 4- met h -1 sox

gynmehmwylbdnzylomme[mummmu@ 2 4(1H 3H)- dlone

igggeﬂﬂ( ii %lg%]lg 1sXxePngcthn¥ ]lar{) y‘la']n? Lnethyl q]ﬁ methylethyl) 6-
L(B((@ﬁgd%&g%gﬁ@iﬂ)ﬁieﬁ } | soxazol | %ynmmlne -2,4-(1H,3 H)-dione,

& a-)r E@m% 1 lHT%My%m@ﬂ]UHt‘5?9[(43’)1-%}130{1‘@?934@‘5;‘)’1?2\‘1 di
[%a%z%&%wﬁ%a@onﬂf%m@ﬂ. cmsple) digief Tpomypiing 2

|§1qm Wond- met hyl - 6- (4- pyrim di n-2-yl benzyl)thieno
Hgyrlmdlne 2, 4(1H, 3H) - di one

56{[(3@ m@,thbébﬂﬂ%&lyomwémﬁw ]é—[[&ﬁ)aﬂzbydrqmﬂm@bﬂb%nw ]

[%gﬂ Xlln ]%farﬁ(}r]u}})ﬁei lﬁ?&%ﬂ elﬁz{]) m% eitlTyI}t]ﬁlen%[(Z) ,3-d]pyrimidine-2,4-
[@,[:B?)H] rhpnem di ne- 2, 4- (1H, 3H) - di one, 15 :
A B A el 2Py e B s g rnpihylethy -6
ﬁ:l ,(%ﬂgxl%lg?] 21# L pyrh B 2002 e By FHHRMOY 518 IS\ Rirkidthe-2,4-(1H, 3 )-dione,
66-[[(43FlﬁeltblphaIyﬂl)yﬂeﬂﬂyl] §{Et(l48)34£ﬂyyli‘@myeﬁt methlyl-8-ifoxazolidinyl]carbonyl]-3-
SR R YD BN, Simaimgine 2 4-(1 H 38D -dione,
'ﬁ-{f(m@)thﬂyﬁiﬂd'k)y@ Héﬂ@'l‘-@[—@@;gazgﬂlcﬁm&lﬂéﬂr@dr&?j Fnftthyl-1-(1-methylethyl)-6-
-(1H-1,2,3-triazol-1-ylmethyl)thieno[2,3-d]pyrimidine-2,4-(1 4,3 H)-dione,

6-[(6-Chloroimidazo[1,2-a]pyridin-3-yl)methyl]-5-[[(4S)-4-hydroxy-4-methyl-2-
isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)thieno[2,3-d]pyrimidine-2,4-
(1H,3H)-dione,
5-[[(45)-4-hydroxy-4-methylisoxazolidin-2-yl]carbonyl]-3-methyl-1-(1-methylethyl)-6-
[[4-(2-pyridinyl)phenylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,



20 (1H, 3H) - di one,
5-1[(4S) - 4- Hydr oxy- 4- et hyl - 2-i soxazol i di nyl ] car bonyl ]

WO 0am06d3y4 -1 - (1-met hyl ethyl)-6- [] PCT/SE2004/000052
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1-(2-thiazolyl)-1H pyrazol -4-yl] nmethyl]thieno
[ 2, 3=d] pyri m di ne- 2, 4- (1H, 3H) % one,

6-[ (4- Fl uor ophenyl ) net hyl ] -5-]

[ (4S) - 4- hydr oxy- 4- net hyl - 2-i soxazol i di nyl ]

?@}52—39%'%1&18?%—&ﬁ%,i,_xrlztiﬁ%}y_gﬁﬁl-g—gﬁ%ﬂ l’-ﬁy;-}{lle)[ﬁy%tﬁﬂgé[%S%wthyl-1-(2-
Sp} nrgit‘li%?il'l)fl?%@%ﬁ%ﬁ?%é%r?%d_liﬁoﬂ?rﬁ&h&ﬂlzﬂwhﬂoﬁéfhﬁ’é?ﬁ{’ij-
( dJgyfimn2diB-Stylicarmny1l- ismxhholidindl] eno

[ 2, 3-d&§ rimdine-2,4-(1H, 3H)-di one,
6(406- f[ér%P}ﬁl?}bzlo{-(Z-pynmldmyl)-1H-pyrazol-4-yl]methy1]-1,2,3,4-

AR MR LU SR8 s
iﬁ-&t whyd:@bdindihi eno [2, 3 -d] pyri m di ne-2, 4-
53“?%%'&5?%3a‘?@?@t%%%ﬁm%%zl Sty sl
- ﬁ]meﬂhym1—,2_!,3,fl(t&ilxa’@ﬂm/‘BTﬂléﬂyjirlill--lﬁl-—niethhyleth}[ll)z-Zgl-céi]oxothienp %2_,3-

4- (.2-pyr n e -thi.enof 2, 3- rimdin
gé@ﬁ@iﬁﬁgﬁéq%g&gﬂjﬂw@gﬂ% SoingleT/ SE2004] 000052
75 (4S)-4-Methyl -2-[[ 1,2,3,4-tetrahydro-3-nethyl-1
- §-1[ (4 Rpt-iipideaxyyd-nethyfl RSisovetzhldiny carbShyl]-3-methyl-1-(1-methylethyl)-6-

-3-(trifluorometh

pyri m dinyl). 1)-1 .
rﬁéﬁ%‘iﬂrgﬁuﬁll?fﬁ&eﬂwl);lﬂzymzaﬁéwékmﬁthﬂhgnf@[é?»:d]pynmldme-
d r4 A diin-5-yl ] carbonyl ] - 4-i soxazol i di nol,
(%gfl%g%’fgﬁf‘?s 5-Di met hyl - |

- {ndt phérnAdcttiontly)acddptiblé sARlthdeyt, | met hyl ]-1,2,3,4 5
tetrahydro-3-net hyl -1 -(1-nethyl et hyl)-2, 4-di oxot hi eno[
2,3-d] pyri mdin-5-yl]carbonyl]-

41t Ayompoingbasadedined imaly qne(ofs)aids [1[t61 [ [for use in therapy.-

1- (2, 3- D hydro-2-oxo0-4-pyrimdinyl)-3,5-dinethyl-1

h- pyrazol -4- yl]lnmethyl]-1, 2,3, 4-tetrahydro-3 -nethyl -

| 13.(Apieiniaceatiday bompostidh @it Pcdrdpouddof formula (I
dpyrimdin-5-yl] ca?%onyl e rathy [ apqund of formula (Dpr
1pharmaceutically acceptable salt thereof as defined in any one of claims 1 to 11 in

5:LLG -4-Hyd - 4- hyl.- 2-1i l'i di nyl b I
st Y PR R o T To retiyt 15
-(trifluoronethyl)-1H pyrazol -4-yl]methyl]-thieno [2,3
-pryri m di ne- 2, 4(1H, 3H) -di one and pharmaceutically

abtept abreethed Qfseffeﬁté%mmuwumeswre&@@mﬂv tepstraestt ion adiograft
ARIRR LR ot (0L pRGA BRIy e amoun

f off anednapofuhyl of formulaptiaorapkatiracaltichllpecepiablel salt siedréof as defined in

t her eof af,,defined in any one of clains 1 to 11 in
any one of claims 1 to 1.

- 15. 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 defined in any one of claims 1 to 11.

16. A process for the preparation of a compound of formula (I) which comprises one of

the following reactions:



wo e@avesm of all ograft
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15

association with a pharmaceutical carrier. 20 14. A
nmet hod of effecting i munosuppression (e.g. in the

adm nistering to a patient a therapeutically effective
amount of a conpound of fornu#? (1) or a
phar maceutical ly acceptabl e sa thereof as defined in
any one of claims 1 to 11. 25 15. A nethod of
treating, or reducing the risk of, an airways di sease
. asiiure3 or
a8 T sic TR L 8 s O kel d GRpchl oF e Tk 12 10)!
adm nistering to the patient a therapeutically
effective amount of a conpoupd of fornula (1) or a
phar maceuti cal | y-accept abl e t t'hereof as defined in
any one of clains 1 to 1109 30Y16. A process for the
preparation of a cofffund [
conprises one of the TNl ow :
2004/ 065394 PCT/ SE2004/ 00005 76l a) when R3 is a
group COG, reacting ofS the formul a (10): Q
La O R QA \N ~ ~Rjﬁl SONRL (10) 5 wth

GH b) when Qis nethyle reacting a conpound of
the fornula (11): OR3 -1 N-y-- CHz®) jI!" s

with G-H;

b) when Q is methylene, reacting a compound of the formula (11):

o R
RZ\N o CHiL
g
O)\T
R1
an

with a compound of the formula Ar-H;

¢) when Q is methylene, reducing a compound of the formula (12):

o [
RZ\N \u~ CH(OH)-Ar
| S
O)\T
R1

(12)

rej ection) which conprPCEEE2004/000052



ONRL 10 (11) wth a conmpound of the forrmula Ar-H
c) when Qis nethylene, reducing a conpound of the

wo ooab94 12): O R3 RRN CH(OH)-Ar S O N 15 RIT/§HDYP4/000052
WD 2004/ 065394 PCT/ SE2004/ 000052 77 e) reacting a
conpound of the formula (11) 057(13) to formAr by
primary ring OR3 RRANCH3 S "ONRL (13)

b . Shappal po il RIS t4 s At bapsry g

(13)
synthesis:

€) reacting a compound of the formula (14) with R1-L?:

o R
R2 —
\N l X Q—Ar
S
A
H
5 ' (14)

or

f) whenR?is SO,G reacting a compound of formula (15)

10

Q@ so,

2

R\
N I \ o
)\ N

0 N S Ar
|
m!

(15)

with a compound G-H



f) when R3 is S02G reacting a conpound of fornmula (15)
10 0 SOL1 R2" 2 NONSfar R (15 wth a conpound
wW@2044M6332004/ 065394 PCT/ SE2004/ 000052 78 O R3PCTRREI04/000052
Q-Ar ONH(14) wherein La, L, LI and L2 are | eaving

groups and Rl, R2, R3, G Q ang, Ar are as defined
above or are protected derivatives thereof, and
optionally after a), b), c), d), e) or f) converting
the conpound of the formula (1) into a further
conpound of fornula (1) 5 apgh/or formng a
phar maceuti cal | y-accep¥abl e} salt or sol vate thereof.

2

Q
SAr

(14)

wherein L?, L, L' and 1.2 are leaving groups and RLR% R? G, Q and Ar are as defined
above or are protected derivatives thereof, and optionally after a), b), ¢), d), €) or f)
converting the compound of the formula (1) into a further compound of formula (1)

and/or forming a pharmaceutically-acceptable salt or solvate thereof.



