\ ' ‘ 052 Thi enopyri m di nedi ones and their use in
t he nodul ati on of autoi nmune disease. The present invention relates to

“t hi enopyri m di nedi ones, processes for their preparation, pharmceutical
conposi tions contalnlng themand their use in therapy. The invention 5 also
relates to YRS i n the nodul ation of autoimune di ¥EHEIHPIVE] | s pl ay
an inportant role in the i mune response; however in auto-imune disease
T-cells are inappropriately activated agai nst particular tissues and
proliferate, ﬁ yﬁﬁﬂﬁ?@gjhénlag dnf LRATRLL O aﬁsasalara@gnw ButdiGmamt 0i d
arthritis. I@ & bﬁlon of the 0 proliferation of T-cells is beneficial in

t he nodul ati on of autoi nmune di sease. The present invention relates to
conmpounds which are beneficial in the nodul ati on of autoinmune di sease. In
accordance Wy éjr&en@ﬁ@%ﬁ&{ rel 48485 Hﬁé}ﬁpyﬁ;ﬂﬁhﬁdfoﬁeﬁﬁuésﬁlﬁ%ﬁha?g%e&%@f
formula (1): RAN S OAr wher ei n and R2 each
|2 ndependent | ypham@tmkcowmm@@ﬁ qoasammmere@%lﬁmusemhegwe%anm@n 3al kyl
0 or C3.bgyc substituted by 1 to 3
hal ogen at%mél&%ye%go%éﬁpsoeﬁrl%@a ég&@ﬂ-#ﬁ%&%é@s a 5- or 6-nenbered
ring containing a nltrogen aton1and a second heteroaton1se|ected from

’ oxygen and s acen ni r substituted by
at | east oneLIJlg';l‘ztf)}'t‘%ﬁ31 é@?g‘%ﬁmﬁ F%%ﬂ‘ﬁg‘f o) "me ﬁpeﬁsfh%%veg |au 0(13&?? %‘f’?ﬁf be

OpL i onal | yds lbrb&éllstwlé ﬁdp;?ﬁprl&l;.\blj? &btiﬁfhw@aéh&lsowéﬁclﬂérgﬁﬁﬂels lmtat@afgl ly o

substituted by up to urther 4 n n ent y ect rom hal ogen,

hydroxyl  and®aggmngthg indpmm s(tRRﬂ|a%SH°1%§§WEtE féﬁb‘ﬂ“&‘l‘é Wc"&t"ggmby up to five

h ?1:?9 en ayPmsyrpliferation of T—cells is beneficial in the modulation of autoimmune disease. The

present invention relates to compounds which are beneficial in the modulation of

autoimmune disease.

In accordance with the present invention, there is provided a compound of formula (1):
15 '

, O R
T X
o ';11 .S Ar
R )

wherein;

R! and R? each independently represent a Cy.galkyl, Cs.salkenyl, CascycloalkylC; salkyl
20  or Cs.gcycloaliyl; each of which may be optionally substituted by 1 to 3 halogen atoms;

‘R? is a group CO-G or $0»~G where G is a 5- or 6-membered ring containing 2 nitrogen
atom and a second heteroatom selected from oxygen and sulphur adjacent fo the
nitrogen; the ring being substituted by at least one group selected from halogen or C4

25 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 Cy4 alkyl, (which may be optionally substituted by up to five halogen atoms);



WO 2004/ 065394 PCT/ SE2004/ 000052 2 Qis CR4RS5 where R4 is hydrogen,
fluorine or Cl.6 alkyl and R5 is hydrogen, fluorine or hydroxy; Ar is a 5-
to | O-nmenbered aromatic ring systemwherein up to 4 ring atons may be 5
het er oat ons i ndependently sel ected from nitrogen, oxygen and sul phur, the
ri ng syst ewo 2tmgiopsg9opt i onal |y substituted by one or noPET/BEAISYIHGRNE S

I ndependently selected from Cl4al kyi (optionally substituted by 1, 2 or 3
hydr oxy groups), ( 4al koxy, hal ogen, hahoal kyl, dihal oal kyl, -tihal oal kyl,
Cl - 4U koxy@ . 4al kyl , .4al kyl thio, C. 4al koxycarbonyl, C2.4al kanoyl, oxo,

t hi oxo, nitr ( H
CI -4al kyl sul p ocnc}iijl 8}13‘%'(}#@ l&ucf%%’l%{?ﬁkg%@{ a%?12 ad 8&‘&?&&%?3 Brénrfctﬁ/rl

- (CL4al kyl )hyénohﬁnoyl car boxy, SO2N( R6) R7, addl tional | y Ar may be
optionally substituted by a 5 or 6 nenbered aromatic ring containing up to
4 heteroatons independently selected fromnitrogen, oxygen and 15 sul phur,

and which is Aﬁﬁéaﬁftahbétnﬁwéﬁédl&éiﬁz&ﬁrb&s Wher8 € BUDGd dtoifing be
[ ndependent I é’é’ sel ect ed fromCl . 4al k (opt ionally substituted 1,2 or 3

hydroxy grioupéseroatemsingepgadently pele mwaps%n: R¥YE=D anthsuipharadie ring ?HSWH% oal kyl ,
Cl.4al k d mqu Kyl

t hi O)a(. 0, O)r(l?lt réﬁh}é}bﬁmor&hyﬁﬁﬁ%ﬁé& ang@:moﬁ?ﬁ&ﬁ%&%ﬁ&%@ﬂdcg?&dé@éd Y oxo.
Q . 4al kyl sul ghenfiyl (optional Jk%bgtmlfp?ﬁbmWZO }@mwouli@ Qiaﬂk%)’ebﬁlmnyl

Ci . 4al kyl r 25 R6 and R7
eacél indepe%ﬁgﬁg{@ repres&hhﬁﬁjﬁﬁnﬁ Fogen ‘ﬁ?b ﬂ@éﬁh@%@%é‘or Cl: 4al kyl , or
t oget her wi t halkiveycabbiyd g yakkamuyl, tomo vthiog) nithes pyamoe-N(RE W nd (G )pNRER’! 0

7- merrbered at.urated heterocyclic ring; and Rs and R9 each |ndependently -
repr esent Y% ﬁp 8P%%en atom Cl.4al kanoyl or Cl.4alkyl, or 30 together with.

the nitrogen @Lﬂ@lﬁtﬂpﬂd’iﬂyﬁ Elhﬂ]%usmﬁtda@ﬁﬂﬁﬁl tpsakRcdbaricyl,7- menber ed
saturated het erocyiy {; q) har ma u,t I cally acceptable salts and
sol vat es t herd® )car amoy’l carboxy, SOzN(R

additionally Ar may be optionally substituted by a 5 or 6 membered aromatic ring

containing up to 4 heteroatoms independently selected from nitrogen, oxygen and

15 sulphur, and which is optionally substituted by one or more substituents independently
selected from Cy4alkyl (optionally substituted by 1,2 or 3 hydroxy groups), Ci4alkoxy,
halogen, haloalkyl, dihaloalkyl, trihaloalkyl, Cy4alkoxyC)qalkyl, C.4alkylthio, Ci.
sglkoxycarbonyl, Cy.salkanoyl, oxo, thioxo, nitro, cyano, -N(RE)R” and ~(CH2)pNRHR®,
hydroxy,

20 Ciaalkylsulphonyl, Cysatkylsulphinyl, carbamoyl, C;salkylcarbamoyl,

di-(Cjalkyl)carbamoyl, carboxy, SO, NRHR?,

pist, 2,3 0r4;
25 R°and R each independently represent a hydrogen atom, C;.4alkanoyl or Cyalkyl, 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, Cy4alkanoyl or Cy4alkyl, or
30  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.




- WD 2004/ 065394 PCT/ SE2004/ 000052 3 Al kyl groups, whether al one or as part

<,

of _anotfner group, can be stralght chained or branched. They will generally
conmprise froml to-6 and suitably froml| to 4 carbon atons. S Exanples of
hal oal | cyl groups are hal oCl 4al kyl groups such as chloro- or fluoronethyl.
Exanpl es cﬁwéﬁﬂﬁﬁéﬁ§4kyl groups are di hal od 4al kyl ‘gr oupgrsemh/msosai f | uor o-

or dichloro Exanpl es oftri hal oal kyl groups are trihal oG 4al kyl

groups such as trifluoronethyl. 10 It witl be understood that a conpound of
the formula (1) or a salt thereof may exhibit the phenonmenon of tautonerism
and that the drawings within this specification represent only one of the
possible tautoneric fornms. It is to be understood that the invention

enconpasses apgkyl gt&xpsmemeﬁmnaor a.épaaecrﬂaamrne@mpomd& strhightghiskdod 1) are
capabl e of exjstin |n st reo nmeric, f be understood that the

nvention encBip 3f‘f°é"lpélﬁﬁl B‘Btl tﬁéla“ﬁi%’%ﬁm’-"sﬁ"lﬂ te heBhpounds of
formula (1) apgm@l xtures thereof I ncl udi ng racemates. These also forman
aspect of the present invention. 20 Preferably R is Cl1.6 alkyl or C3.6

cycloal kyl3 More preferably R is ethyl, propyl, butyl or cyclopropyl. Mst

preferably R , .'lﬁﬁﬁfo | bly R2
I's Cl. 6al kyl su%?]ﬁas &%Wﬁtﬂﬁy . Aor léﬁ?gg‘&hﬁgaﬁg hq@%@&%ﬁt ably 0O
in group R 3 Esgamplés of@itiabmabiqyl grougs mﬁhdb@jm&yhgroupswgdnamﬂ\mm-smch as an
isoxazolidiny Prefera e.r G is _substijtute 4 al kyl
group such as Wﬁf‘ﬁ?ﬁmﬁ ]fﬁ Pg%?y%f% ﬁ-‘kyg%%?f. Wt%gl {:h‘@ﬁlfy?ﬁﬁ%@?u’g"%bstltut ed
by a Cl1-4al kytkifofosetistich as nethyl and by at | east one additional

substitutent.selected from hal ogen, hydroxyl and 30 Cl1.4 alkyl, (which may
be}ptlonéa?ly substituted by up to five halogen atons). In ‘

- It will be understood that a compound of the formula (I) or a salt thereof may exhibit the

phenomenon of tautomerism and that the drawings within his specification represent
only one of the possible tautomeric forms. It is to be understood that the invention
encompasses any tautomeric form.,

15
Certain compounds of formula (1) are capable of existing in stereoisomeric forms. It
will be undersiood thaf the invention encompasses all geometric and optical isomers of
the compounds of formula (1) and mixtures thereof including racemates. These also
form an aspect of the present invention.

20

Preferabljr R} is Cps alkyl or Cs.5 cycloalkyl. More preferably R is ethyl, propyl, butyl
: ) or eyclopropyl. Most preferably R! is ethyl, isobutyl, isopropyl or cyclopropyl,

* Preferably R? is Cy.salkyl such as ethyl or methyl, more preferably methyl .
25 | '
. Suitably G in group R? is a 5-membered ring containing an oxygen atom, such as an
~ isoxazolidinyl ring. Preferably the ring G is substituted by a C1.4 alkyl group such as
. methyl. In a particular embodiment, the ring G is substituted by a Cj4alkyl group such
| - as methyl and by at least one additional substitutent selected from halogen, hydroxy! and

" 30 Cy4alkyl, (which may be optionally substituted by up to five halogen atoms). In

- particular, the ring G is substituted by a Cy.satkyl group and a hydroxy group, and

preferably ring G is substituted by by methy] and a hydroxy substituent. A hydroxyl



particular, the ring Gis substituted by a Cl.4al kyl group and a hydroxy
group, and !ll preferably ring Gis substituted by by nethyl and a hydroxy
substituent. A hydroxyl WO 2004/ 065394 PCT/ SE2004/ 000052 4 substituent may
not be attached to a ring carbon atomthat is bonded to a ring heteroatom
The group ¥eoize4pé8%erably |inked to the CO or S02 gr ouPCT/BEWOIH0ISES ri ng
nitrogen atom 5 Particular exanples of the group G are is

4- hydr oxy- 4-met hyl -i soxazol idin-2-yl. Pyeferably R3 is a group COG as
defined above in which the ring Gis linked via a nitrogen atom More

Bbove. 10 wodttearRp ity Sei el e i Mol B Bl 0 e 5701 "

car bonyl . Suihttatolyn) i s CR5R6 where R5 is hydrogen, C .6 alkyl and R6 is
hydrogen. Preferably Q is CH2. 15 Exanples of 5-10 nenbered nono- or
bi-cyclic aromatic ring systens for Ar include thienyl, furanyl, pyrrolyl,
pyrrol opyri dlmegr F@Qﬁfb‘féfhbly Bytkédty the wbasopg:bup ﬂﬁéagmlﬁxﬂng tpdglre héRz, nyl
triazinyl, oxazoly i azolyl, isoxazol pyrazo yl, oxadi azo

t hi adi azolyl Paﬁ@alzwwpes@fﬂ:asmm%méﬁ Ydf@mgrf’r-m fisoxazalidine2hp Ies are

-thienyl, 20 pyrazolyl, thiazolyl or triazolyl ring, any of which may be

opt i onal |y substitut ed. A further exanple of Ar is phenyl, which niay be
optional | y' sPoaferablyRads aagonle@&ﬂﬁlaedeﬁratbebtare i whithdhering GiislinkeBivinec| i c

e R SR R LRI, .

particul ar a dehgibeddbov@zol e, pyr ol o[ 2, 3-b] pyridine or a quinoline ring
Suitably Ar is a 5-nmenbered aronmatic ring containing two heteroatons .
opti onal 1} 30 substitut ed as defined above or Ar is a 9- or 10-nenbered :_J

bi cyclic ri ngyeeprlefirablyR> RACydrdxy4-SEth Pﬂs&&zﬂm%bﬁﬂﬁnﬂnd optionally
substituted as defined above. Preferably Ar is a b5-nenbered aromatic ring

containing two heteroatons optionally substituted as defined
Suitably Q is CRRE where R’ is hydrogen, Cy. alkyl and R® is hydrogen. Preferably Q

is CH3.
15
Examples of 5-10 membered mono- or bi-cyclic aromatic ring systems for Ar include
- thienyl, furanyl, pyrrolyl, pyrrolopyridino, imidazolyl, pyridyl, pyrazinyl, pyrimidyl,
pyridazinyl, triazinyl, oxazolyl, thiazolyl, isoxazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl and quinolyl. Particular examples are thienyl,
20 pyrazolyl, thiazolyl or triazolyl ring, any of which may be optionally substituted.

" A further eéxample of Ar is phenyl, which may be optionally substituted as described )

above,

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

Suitably Ar is a S~-membered aromatic ring containing two heteroatoms optionally

30 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
5-membered aromatic ring containing two heteroatoms optionally substituted as defined

above.




above. WD 20041065394 PCT/ SE2004/ 000452 S Particul ar substituents for the
group At are one or nore substituents independently selected from

Cl. 4al ky| woresh-igs3v4 hal oal kyl , di hal oal kyl, tri hal oai kylpcTesE260dMmam052 6
menbered aromatic ring containing up to 4 heteroatons i ndependently sel ected
from nitrogen, oxygen and sul phur, whi clg may itself be optionally
substituted as descri bed above, but in particular may be substituted by
oxo. For instance, Ar may be optionally substituted by one or nore
substituents selected from nethyl, chloro, bronp, fluorao, trifluoromethyl,

pyri m di nyprtcaiae spbgttupnts for; the prugyAnare ong pr ore spheiipenis indepsrdeally or
4- i dvl ) (0. . o ti- G i ' |, I
or " hi o o Blis RO aliorl HA10BEA, Ha ki, ST hatafioh or SR ETV ] Pyrazole

trifl ugr l()mhﬂwkedwmmdxﬁma?mﬁnﬁﬁgmpltam?t ghmﬂepehd&nﬂy?clﬁmw-gaﬂm di n;d/i or
2-pyridyl group. A partjicular exanple of Ar is apn optionally substjtute
pyrazol e P f%%ﬁ@?@é‘l%ﬁl' T, Wghic m@ﬁ[@)@ﬂﬂ’%@@@%ﬁ"é‘ﬂ@ﬁ@*?@ﬁ@ﬁ%@ﬂ nst ance,

.tits isRﬁ w;eamt%n aﬁ%ﬁﬁygﬁgg@iﬁﬁfoﬁ) R1I0 R11 N,N 12 (I) where

R10 and ar e i ndepe romH, C _4al kyl, or hal oal kyl and
R12 is selected fromH, Cl.4alkyl, or halopalkyl or a 5- to 6- nenbered

aromatic ring systemwherein up to.3.ring atons maybe heteroatons .
i ndependeRPT PSERees &F FepYrYe nﬂ&%%@ﬁ?“@' 'l@“&ﬁ@%%?ﬁ@é@#}ﬁﬁ\miwdrﬁ% may be
opti onal | eﬁ%}t? R IA I TaTo Eei W MM S0k %@Qﬁ Yh sel ected
from C14¥ﬁk PS‘?%‘%%%Q%?PK sub@tcﬂlutgﬁ{ngegh%’ ‘,Igi Igﬁmﬁyg? y grﬂici){a’?é),
Cl- 4al koxypyridwd(nghms 2heiids] dey-pymidipérgdiekyll , tri hai oal kyl, Cl1. 4al koxyd -
4al kyl , d 4al kyl t hi o, Cl-sal koxycarbonyl, C .4al kanoyl, oxo, thioxo, nitro,
cyano, - N(R6)R and -(CH2) pN(Rs) R9, hydroxy,

In a particular embodiment, Aris a thienyl, pyrazole or thiazole ring cach substituted by

two or three alkyl, halogen, trifluoromethyl substitvents and/or also substimted by g 2-

pyrimidiny! or 2-pyridyl group.

A particular example of Ar is an optionally substituted pyrazole ring, Preferebly Aris
a substituted pyrazole ring.

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

RTD

. i
where R and R!! are independeﬁtly sele(cied from H, Calkyl, or haloalkyl and R' is
selected from H, C;_4alkyl, or haloalkyl 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 Cysalkyl (optionally substituted by 1,2 or 3
hydroxy groups), Cisalkoxy, halogen, haloalkyl, dihatoalicyl, trihaloatkyl, CiualkoxyCy.
4alkyl, Cyqalkylthio, Cyelkoxyoarbonyl, Craalkanoyl, oxo, thioxo, nitro, cyano, -
NRIR” and ~(CH)pNR")R’, hydroxy,



W) 20041065394 PCVSE2004/ 000052 6 Cl-j al kyl sul phonyl, Ct.jal kyl sul phi nyl,
car banoyl, ( 4al kyl carbanoyl, di-(J Aal kyl)carbanoyl, carboxy, or S02

N(R5R7, where R6, K7, R8, Rs and p are as defined above. In & and R are
sel ected from H or Cl.3al kyl, such as nethyl. 1In particular, both RLO and

[ ch as rrethyl . Suitably R12 is selected,... , C
1 3a| kyWégl(): as 5r‘lnet hyl) or a 5- to 6-nenbered aromat ﬁ’g‘&t’ﬁp‘%@%@ﬁ%m

wherein up to 3 ring atons may be heteroatons i ndependently selected from
oxygen, sul phur and nitrogen, optlonallyﬁsubstltut ed by oxo. Wiere R2is a

5- to 6- t I f h t
are CphenbeleRRTh Chels DRV cRroas CaaloRpubRROToyr i ni di ny ?Zﬁcﬁ”‘;
2- d I 7 Proaf

o iy oGl *‘aﬁ*ﬁyﬁfﬁ@. gy o8 588 RN ""*‘@%% RS ARl 1P N

enbodi nentlefofedtzhaeve. nventi on Ar is a pyrazole ring, substituted by al kyl such
as Cl_4al kyl, or hal oal kyl such as or trifluoronethyl substituents and/or
al so substitut ed by a 2-pyrimdinyl or 2 pyridyl group. Wiere Its and R7

and Rs an R&@@lhmgs &@dﬁoﬁ"?ﬁ tn??h gerocyclic thng exanples

of suitable ringsinclu e nmor phol i ne, plperl ine, piperazine and pyrrolidine.
Pr ef er r edircpmrpotardboth R 'f mldﬂi asCL)aJkyi@unldm m-ttByl
-2 [[6-S(3,5-Di nethyl -1 Hp5r."'

-4-yl)methyl -1, 2, 3, 4- tetrahydro 3-nmethyl -1-(2-

hyl 12 4- et hyl - 4-
|m§f) hyl pr ?g?{ﬂrt]%b‘l}ZR S;ég;éiz?&édéﬁ%ﬂ(ﬁgl% %%1@ ﬁshayas HbHi) oPabl kP@nRRda 4- met hy

| H- pyr az ohromagit )‘ing shstéeh-vlherain Bp 4o B eing awmmaﬁbwbﬁmhmms(rﬁéepmdenﬂy

in’g'g)t:glzg][ %qll%féq;déodlﬁgi;*gent, Qx‘:ﬂ% LIy mtrngq:]ﬂ,p rtiﬂrrpal \j Qubsh%tg %rrgx%ny%m L% Lyl -4-

1- Cycl oplrgsy{o di-hérberedhlohidfit f vy dteRy i Qllartndinp 8 bR Yok Ssteldsded - 4- hydr oxy-

41- met

2-i soxaz oph@lﬂfhwp@ﬂr(b@hﬂﬁ]}mlﬁe’ﬁ hywmdﬂ%mmdxdyb@uwmm -ppi@idiyl)onf | 3
- di one, V\%RIZOP%/ 06]?394 tﬁCTIﬁl;ZOOM 000052 7

Preferably R'2 is H, pyridy] or pyrimidinyl, and most preferably pyridyl or pyrimidinyl.

In an embodiment of the invention Ar is a pyrazole ring, substituted by alkyl such as C;.4alkyl,
or hatoalkyl such as or trifluoromethyl substituents and/or also substituted by a 2-pyrimidiny! or

2-pyridyl group.

Where R® and R” and R® and R? form a 5 to 7 membered saturated heterocyclic ring
‘examples of snitable rings include morpholine, piperidine, piperazine and pyrrolidine.

Preferred compounds of formula (1) include:

($)-2-[[6-1(3,5-Dimethyl-1 H-pyrazol-4-yl)methy1]-1,2,3 4-tstrahydro-3-methyl-1-{2-
-methylpropyl)-2,4-dioxo-thieno[ 2,3~d]pyrimidin-5-yljcarbonyl ]-4-methyl-4-
isoxazolidinol,

{(S)-2-[[6-[(3,5-Dimethyl-1 H-pyrazol-4-ylimethyl]-1,2,3 4-tetralyydro-3-methyl-1(2-
methylethyl)-2,4-dioxo-thieno[2,3-d]pyrimidin-3-yljcarbonyl]-4-methyl-4-
isoxazolidinol,

1-Cyclopropyl-6-[(3,5-dimethyl-1 H-pyrazol-4-yDmethyl}-5-[[(45)-4-hydroxy-4methyl-
2-isoxazolidinyljcarbonyl]-3-methyl-thisno{2,3-djpyrimidine-2,4(1 4, 3H)-dione,



i

»(S) 2-[[b- (I

H1, 2, 3- Benzotrlazol 1-yl)methyl]-1,2,3,4-tetrahydro-3-nethyl -1-(1-
met hyI et hyl ) -2, 4-di oxo-thi eno[ 2, 3-d] pyri m di n-5-yl ] carbonyl ] - 4- et hyl - 4-

" i soxazol i di nol ,

(S) 2- ([6 [ééz'ém'ﬂ(%m oro-2-nethyl -1 H i m dazol - 1- yI ) met hyé'llisﬂm&/o%oo%ztet rahydr
-l -ethy

3 met hyI 2, 4- di oxo-thi eno[ 2, 3-d] pyri m di n 5- yI ] car bonyl ] - 4- met hyl - 4-i soxazol
i di nol ,

5- 48 4- Hydr ox rrethl-2-isoxazo|idin| car bon met hyl -1 - (2- met hyl
roHu() )- W(S}z*[)fﬁ [(1H~1 2,3-Benzotriazol-1 -yl)methyﬁ 1]2 3.4-tetr y -S-methylyl ~(1- ( yip

one, " 49) - anEuD IRl T MRS oY 0T Gy 6 (4

~qui nol i nyl met fsyia)zblﬂdmudp[ 2,3-d]pyrim d| n- 5 yl] carbonyl]-4 isoxazolidinol, 10

(45)-2-[[6-[(3-Brono-2-thienyl

(B2 L;FpE (Sornha R ﬁgggo eelRB LM eyt 53 EihaRES 2™ MY -
3-d] pyri m gli n3paemsi-oardionythiiend mﬂ%mhm%n-ﬁ m&@iyll]dfl—ﬂﬁﬂlybt-l-lsoxazohdmol

yl] trah rrethyl-i (2-
met hyl propyl )S‘i[(@cﬂ‘HX@DFYH"' ﬂ-zslsmaﬁhdmﬁlaarh@ é\ybb'r( cthylireasy| - 4- 15

_ |i di : -3~ N -
0 (4) - 4 Py S P e dn ety Dincl2 %él?z%‘#“%‘ﬁ“" AR - ety e

thyl) - 6- (4.8)-4-methyl-2- [[1 2,3 ,4-tetrahydro-3-methyl-2,4-dioxo-1 -propyl-6-(4—

L5 et 3 Kl RSS2, 30 pyri m

ne- 2,4(1H, 3
pyg di nyl el wwaqzﬁal(zﬁmmwmazommmml 3243 ﬁstetrahx&e%ﬁ&hyb “(2-

ery| 21 Soxazpll it St Rl i Rtlah s Y St enol 2, 3- ) pyr
i m di ne- -
5-1((4S)-4- Hylibmzyh&mtgt hyl -i soxazol i di nyl ] carbonyl ] -3-nethyl -1-(1-met hyleth

[)-6- (1H

101 2, 3. b] pyt IARALEE P Ropmg iy RBR b2y PR B 31 - i one,
(45)-2-[[6- [[%ﬁ%&&@ﬂ)@h oxb4hieyd]2, S MhihndibtsPy carehylt4 whdipidyl 1 - 1, 2, 3, 4-te
t rahyd 3 25

mraghzl 1 (1Frretsﬁ§'42é¥1¢i9'l’1) 2, 4-di oxo-thi eno[ 2, 3-d] pyri m di n-5-y1] car bonyl ] - 4- ne
t hyl - 4- Arnethvlo. . 3-methyl:

(4%) 2. [I[ZOE(?\%?@A% ‘ﬂﬁk'dmf‘y ey 2 isosazplidiny logrpomy il 3 methyl 1 (Fmetiletul-6- 5 5 4
t et r ahydr o- 3- [fétmsthyl&(t:iﬁmm@thﬂ%/www@m-mﬂmﬂw g2, 3-Alpyinpgioeni di n- 5- yl |

gaE l[3??1%')]4I4-|yg§'£ Iijﬁrig%' oxa;o: !sg;(gglol [ |38| nyl ] car bonyl ] - 3-net hyl -1 - (1- et hyl
ethyl)-6- 6-[[3 S-Dmethyl-l -(2-pyridinyl)- 1H-py1‘azol~4-y1]methyl] 5-1[(48)-4-hydroxy-4-
20 _methyl-z-1soxazohdmyl]carbonyl]—S-meﬂlyl-1-{1-methylethyl)thleno[z,?»—d]pymmdme-

- 2,4-(1H,3H)-dicne,

-‘) 5-[[(45)-4-Hydroxy-4-methyl-isoxazolidinyl]carbonyl}-3-methyl-1 -(l-methylethyl)-G-
(1H—pyrr01o[2_,3-b]pyridin—S-ylmethyl)-tbieno[2,3-d]pyrirnidine—Z,4(1H,3H)~dione,
(45)-2-[[6-[[3,5-Dimethyl-1-(4-pyridinyl)- | H-pyrazol-4-ylimethyl)-1,2,3,4-tetraly dro-3-

25 methykl-(I~meﬂ1ylethy1)-2,4-dioxo-ﬂﬁeno[2,3-d]pyﬁmidin—s—yl]carbonyl]—4-mei'hy1-4-

-isoxazolidinol,

- (45)-2-[[6-[[3 ,S-Di'memyl-l-(2-pyrimidinyl)—1H—pyrazol-4-yl}memyl]«1,2,3,4—
tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxo-thieno[2,3-Jipyrimidin-5-y1]carbonyl}-
4-methyl-4-isoxazolidinol,

.30 5—[[(48)-4-I-Iydroxy-4-methy1—2-isoxazo]idinyi]ca_rbonyl]—3-methyl—1-(I-me:fhylethyl)-é-
[(1-phenyl—1H~pyrazol-4—yl)meﬂ1yl]-thicno[2,3-d]pyritnidine-Z,él—(lH,3H)-dioné'
6-[(8-Fluoroquinolin-4-yDmethyl}-5- {[(4S5)-4-hydroxy-4-methylisoxazolidin-2-
yl]earbonyl}-1-isopropyl-3-methylthieno(2,3-d]pyrimidine-2,4(1H,3 H}-dione,




phenyl -1 H pyrazol - 4-yl)met hyl | - t hi eno[ 2, 3-d] pyri m di ne- 2, 4- (1H, 3H) - di one ~
8- Fl uoroqui nol i n-4-yl ) methyl]-5-{[ (4S)-4- hydroxy-4-net hyl i soxazol i di n- 2-
arbonyl }-1-isopropyl - 3- net hyl t hi eno[ 2, 3-d] pyr| m di ne- 2, 4(1 H, 3H) - di one,
(1041065394 PCT/ SE2004/ 000052 8 5-{

') - 4- H¥E@Y289N063894ret hyl i soxazol i di n-2-yl ] car bonyl PCT/SE2004/040052
-1 sopropyl - 3-met hyl - 6- (4-

m di n- 2-yl benzyl )t hi eno[ 2, 3-d] pyri m gi ne-2, 4( 1H, 3H) - di one,
4S) - 4- Hydr oxy- 4- et hyl - 2-i soxazol i di nyl ] car bonyl ]-3-nethyl -1-(1-nethyle

ridi n{%tl.)?)-ﬂé-l-{ydlroéc%-tl-meth%/hso}.az_o%lcrilllnézﬁ%lﬂcarbonyll}pyrs ??noylﬁémgthxl? H 313) - d| o]

Gp%/(l Byiiist-Bylbehsyhignol2is clmpyripridinen 4 LS 3H)-(iosy.- 4- hydr oxy- 4- nethyl - 2- |
e e
3,5-Di ”ETGSMﬁﬁnﬁlﬂsi’l)n'-thﬁﬁi’théthﬁl thyénof 53-H[ydmidide-Dycll AaH)Adiomd, hy| -

%m( '1d' gﬁ)[ Hf[;ﬂgé‘t s et et %) Sk el 2 3- Al Py m  di ne-2
[(4§) 4- Higdk 2t difty IEEdRRY 1 2= tne@yer Almeihiisthly Daneey il dgyimidhe-2,4- (1-met hyl e

[
hyl
[>1/ (2-t hi az&1FBF-BMSyr azol - 4-yl [ met hyl ]t hi eno[ 2, 3-d] pyri mi di ne- 2, 4- (1H, 3H)
di

- [

y
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nNo—~ !

(
) -
-(2
5
[ az

)X

"U)_('DA:I\<I/‘\

_CDI\)_
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El1eFI uor opr‘L(e ij %1-1 15 gfo[zrlegget_hﬂ]hSﬁgg?(—?:thirr?é?-ﬁ- ! tB-]i";soxazol i dinyl]carb
]-3- net Itﬂphazloh(lmymmb’}é’ﬁmb@lyllﬁﬂ-@nm{emybﬂﬂl)ﬂﬁﬁni@[ﬁ,ﬁd]wnmldﬁnﬁm 3H) - di one,

(43) -YB- PR 9%t hy! - 2- i soxazol i di nyl ] car bonyl ] - 3- met hyl - I - (1- met hyl
) 6- 5-[1(4S)-4-Hydroxy-4-methyl-2-isoxazolidinyl]carbonyl]-3-methyl-1-(1-methylethyl)-6-

[

yl

H1, 2, 3- d 2 di

_[(6-Chl o?{): g&%ﬁﬁg‘%{h %@%ﬂ*ﬁﬂ?%ﬁ’a%‘%ﬂ% ‘I[l{f]“(a%‘j'zﬂfg’ %&’/0' s ot hyl -

_ 6 (4-Fluorophcnyl)methyl]-5 -[[(48)-4-hydroxy-4-meth -2-1soxazol1d1nyl]carbonyl]-S-

| soxazol |0 Lo bony] L T £ ool 23+ pyr i i e
fh [ I[ § 45) - hydy @) SryaRiDM-hERyRE RbkebRdiRyIal bRy 3 Mk hyPr-(RiRiHyektyd)le-met hyl e
L4 1 22 pyr i diCH R iegoly ey MiienolBb by Bmafing 2L ET MB-tonsy 1H, 3H) - di one,
(48, Vet 1 nd ofociehad P ARUAER SRS AS) AR L bl 8 [ 5 et vy -

_/-\o

pyrim dinyl )48»;:@zohdmmmhnwﬂ@ympthﬂb@ymmlethﬁ)ﬁh@m& hlgyrigyidinei2gic ot hi eno[ 2, 3
- d] pyr| m di carbonyl ]- 4-isoxazolidinol, 25
(45)-2-[[6- [Rbég%?& ’hyI -1 - (2 pyri mdinyl)-1H pyrazol -4-yl]nethyl]-1, 2, 3, 4-

20 5-[[(45)-4-hydroxy-4-methylisoxazolidin-2-yl]carbonyi}-3-methyl-1-(1-methylethyl)-6~
[[4-(2-pyridinyl)phenyl}methyl}-thieno[2,3-d)pyrimidine-2,4(1H,3H)-dione, ,
(48)-4-Methyl-2-{[1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-6-[[ 5-methyl-1 -(2- . )

| pyrimidinyl)-?)-(triﬂuoromethyl)-IH-pyrazol-4—yl]meﬂ1y1]-2,4—dioxoﬂ1ieno[2,3-
dlpyrimidin-5-yl]carbonyl]- 4-isoxazolidinol, -

25 (48)-2-[[6-[[3,5-Dimethyl-1-(2-pyrimidinyl)-1H-pyrazol-4-yljmethyl]-1,2,3 4-

- tetrahydro-3-methyl-1-(1-methylethyl)-2,4- dw.rot}ueno[z 3- d]pymmdm-S«yl]carbonyl]—

- 4-ethyl-4-isoxazolidinel ,
(4s)-2-{[6-[[1-(2,3-Dihydro-2-ox0-4-pyrimidiny}-3,5-dimethyl-1h-pyrazol-4~
yl]methyl]-l 2,3 4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxothieno{2,3-

30 d]pymmdm-s-yl}carbonyl]—4-methy1-4-1soxazohd1nol
5-[[(4R)-4-Hydroxy-4-methyl-2-isoxazolidinyl]earbonyl]-3-methyl-1-(1 -methylethyl) 6-
[[5-methyl-3-(rifluoromethyl)-1H-pyrazol 4—yl]methyl]-ﬂncno[2 3-d]pyrimidine-
2,4(1H,3H)-dione




- tetrahydro- 3- net hyl -1

-(1- met hyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyr hni di n-5-yl ] car bonyl ] -
_4-ethyl -4-isoxazolidinol |,

(4s)-2-[[6-[[2-(2, 3-Di hydro- 2- oxo-4-pyrimdinyl)-3,5-di nmethyl -1 h-pyrazol -
yl ] met hyl ] - dodesdedssbet r ahydr o- 3- et hyl -1 - (1- met hy] et hyl pogsghodiiogendt hi eno| 2 3
- 30 d] pyrimdin-5- yI 3car bonyl ]-4-nmethyl -4-isoxazol i di no(f
5-1[ (4R) - 4- Hydr oxy- 4- net hyl - 2-i soxazol i dlé’ly| ] car bonyl ] - 3- met hyl -1 - (1-nmet hyl e
t hyl ) - 6-
[[5-methyl-3-(trifl uororrethyl) pyrazol -4-yl ] met hyl ] -t hieno[ 2, 3-d] pyri m di
ne- 2, 4( 1H, 3HjrdghamRace @1@9}/ Peereat20041000052 9 and
pharmaceuti cal | y ac'cept abI e salts thereof. Salts for use in pharnaceuti cal

conpositions &g@%ﬂﬁ& alts ma
bemtjseful I n e produ Ion g‘#ﬁc%&ﬁgxm }I%Q%ﬁ?ﬁﬁé&ﬁcalﬁ%e@%&%l@ d
phar maceut i cabutphsesalipmap be vishl dthe prod ecarpgunss ebfrrmplad and fheis of t he
f-nvenlt I Oln smayp hﬁfrﬁiceﬁmmﬂh@cpmlﬂe bmemmadce@dém lafed]gtap&aletssns)éfméﬁﬁvﬁﬁmt ?unds of ]
ormula | as _herein r n g Suffi ic to formsuch
salts. Such a’@f%for &Q’E“Plg lgdg‘%%c%f%ﬁggng Sﬁ-‘e c)?ﬁ’l?ﬁ?'@?ﬁ%?"@ﬁtaﬁ i norganic or
organi ¢ aci dsheggintmfee dﬁmﬁmmﬂ%@ﬂwwaaetﬁeﬂ@mm@ salitd. dweh seié hddigonni t h
hydrogen hal Iﬂxﬁ§u{cm9ﬁﬁleﬁé&1pieaa1ﬁ“hmdﬁ&g£ﬁ@aﬂo@ D Ay c acid of which
| phosphor . achiseRiRTk acEp g reﬁ%ﬂﬁﬁ%&%ﬂ&rﬁﬁﬁ Hd, suitabl e
sal ts i ncIlmdeh}rwmhlmhloohﬁh‘ebwmtqmmmmmyémcmhns m&isqnmcslaﬂppﬁwd) hydr ogen
hates, al §uligidd ©hos wﬁgh%mtmuora&eﬁ@k% oﬁ}ﬁmaeagﬁs citrates,

rral ates, fupar act d at es tion where
thé compounds® 'B?agl[fﬁalfsdfla’d‘? %f‘)&ﬁ]@r‘g‘?fflﬁ QIO %95'3 psphates, BHERARICAINTECR | y
accept abl e sadiphatesalitydsuiphonaes, avylshlphmatesmetgambenmtearcgmcmm&es whi ch

affords a phayppeeul glfcgmtxs,%%@faa@iaﬁm t?;paadn%gcvtam@k bl 10T gani ¢ or

organi ¢ bases_inc u e r exa e an al sodi um or
pot assi umi$al formalg I grasuf 1% B andie, Rhasmacewicplly %‘iﬁ%?’fabi%%étséﬁ‘ﬁ'@r"mg“ﬁtﬁgne5| um
salt, an anmomi iongasit br apartiobase waith|afforls a@hmédmw@tdwémammm Such

di met hyl am ne, , r
tri o (5 hyclr et BRI e BN e BB ARG Dl s e )
such as a hydsagés @,rrpq?ésmwysgl,t @b plaligpearth metal salt such as a calcium or magnesium

salt, an ammonium salt or for example & salt with methylamine, dimethylamine,

20  trimethylamine, piperidine, morpholine or tris-(2-hydroxyethyl)amine.

Preferred salts include an acid addition salt such as a hydrochloride, hydrobromide,
. phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate, methanesulfonate or p-
) | toluenesulfonate, or an alkali metal salt such as a sodium or potassium salt.
25
Compounds of the invention can be prepared by routes analogous to those known in the
art. Particolar examples are given below.

In a further aspect the invention provides a process for the preparation of a compound of
3¢ formula (I) which comprises:

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



phosphate, acetate, fumarate, naleate, tartrate, citrate, oxal ate,

nmet hanesul fonate orp- tol uenesul fonate, or an alkali netal salt such as a
sodi um or potassiumsalt. 25 Conpounds of the invention can be prepared by
routes anal ogous to those known in the art. Particular exanples are given
bel ow. | n WOfZKH{BBP+ aspect the invention provi des a pr BEFSE2MHKNGRe
preparation of a conpound of 30 formula (1) which conprises: a) when R3 is
a group COG, reacting a conmpound of thejpornmula (10): WD 2004/ 065394

PCT/ SE2004/ 000052 10 OLa OR2Z QAr i.. OSR (10) wth GH b) when Q
is nethylene, reacting a conpound of tdye fga"rrula (11) s ORB R2 "-I N CH2L
AN SOR (11) wth a conpound of th rmula Ar-H, 10 ¢c) when Qis

nmet hyl ene, reducing a conpoun(hzof t fie fof mul adi\Z). OR3 CHOH-Ar R2 " N
-Y OS ' =Al .

RO ag

with G-H;
b) when Q is methylene, reacting a compound of the formula (11):

o R
RE\'N X CHL
I A—s
0“ "N

L
Oy

with a compound of the formula Ar-H;

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

CH(OH)-Ar

15




-N R7 (12) 15 3 WD 2004/ 065394 PCT/ SE2004/ 000052 11 d) reacting a conpound
of the formula (11) or (13) to formAr by primary ring O R3 R2 N CH3 ON R
,(13) synthesis: e) reacting a conmpound of the fornula (14) with R-L2: O
R3 RZ~, QAr S ONH 5 (14) or fj when R3 is S02G reacting a conpound of

formula (18)g 2bQuésathl ~I Q ONS A R (15) PCT/SE2004/000052

11

@) reacting a compound of the formula (11) or (13) to form Ar by primary ting

(13)
synthesis:

e) reacting a compound of the formula (14) with R'-L%:
o B
R? Q—Ar
\N i RN
S
\
H
(14

or

f) when R® is SO,G reacting 2 compound of formula (15)

2 sol
R\
N N
) | ' .Q\
0% N S Ar
1
R
s

with a compound G-H




with a compound G H wQ 2001/ 065394 PCT1SE20041000052 12. wherein L8, L, LE
and L2 are leaving groups and It r, R2, R3, G Q and Ar areas defined above

or are prgtect e lerivatives thereof, and optionally aftegr. ), d),

e) or f) a@%ﬁ@@&?ﬂﬁg t he conpound of the formul a (1)i|ﬂé¥¥§ﬁ4W@%%$ﬁconpound
of formula (1) andlor form ng a pharmaceutically-acceptable salt or solvate
thereof. In particular in the conpound ofiformula (15), Qis nethylene.

Sui tabl e | eaving groups for L, L, L' and L2 would be apparent to a skilled
chem st, depending upon the nature of the reaction being conducted.
Bxanpl es of |eaving ﬂrou_s may i nclude halo,, sych as chloro, brono or i odo,

anhydr i dewherginds’, bk relaavingammpsend R, BS Rer 6, Qund Arsreesdefited or

t osyl at e, ,and hydroxy. e.reaction between a.compound,of the faqrnula (40)
and corrpo%h‘f’aa&r X%pr@ﬁgF%g@T "’%%ﬁ’gmsgﬁﬂﬁ%g%‘ﬁ‘@t u -ﬁﬁlﬁ%ﬁl‘n@% rogen atom
shown, | se@RBNRRHIRNEdnYpcLal fof etk farthuld (feikto @Firier undloTegie 0t | on
conditions, in which case, La is hydroxy. For exarrg1 e, in the presence of a
coupl i ng @yéertionit grepllet hyl - 3- (3-

inE apbaemacgutielaagteniatio sl orrsgivmes
di met hyl am nopr opyl ) et hyl carbodi i m de. Optionally a base may be used,,
preferably an organic base such as triethylamne. Suitable solvents are
usual |y algilicl&oh veiompohid of SR @5YiPRththilensrani de or chl orinat ed

sol vents, for exanple dichloronrethane or triehloronethane. Additionally, a
conmpound whi ch catal yses this type ofam do bond formation reaction, such as

1- hydr oxygy idl.azole e, prie 2 A 1€ ALUE € b8 S | y in the
range of al 1%%1?&15: é@ﬁ%&gpg@é& "%%Oéﬁ%e?é@g%;}eé@%%ﬁ?gﬁgng& gl?]{%"l’
t enper at udependif APOH HOREDE o PEEFEHOD BEAR 0OAd ctl3 Eiapleadlbpindgonsen a

conpound of the fornula (11) and Ar is normally carried out in the presence
of a stroRgy bebudedyln, sech asshlaips owp oy iodosaphyabie Sramy sudt #8888 i ncl ude

hal o, in Bﬁ.rﬁ%ﬂ =Y D kA act LR i ? e iently carried out in an
i nert sol ver ﬁglfgﬁ%g@gﬁpaﬁe%ﬁg?%g%&%?% era%f]y at or around anbient

tenperature. In some 5 circunstances, for exanple when Ar contains ring

ni trogen aions i.ch do not need t _ o ‘
! g ’%he reactm between a co-mpnmg of %m formmuia (10) and compound G-H, where G is

has anitrogen attached to the hydrogen atom shown, is convendently carried out under

gmide 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-
dimethylaminopropyDethylearbodiimide. Optionally a base may be used, preferably an

organif;.basa such a3 tricthylamine, Suitable solvents are usually aprotic solvents, for
axmﬁpl.é ditnethylformamide 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
femperature.



- be deprotonated, a m |l der base, such as sodi um bi carbonate can be used. This

reaction is conveniently used to prepare conpounds in which Ar is |inked
through a ring nitrogen atom However, it is possible to use this process
to prepare a conpound in which Ar is linked via a ring carbon atom This
can be achiwgaghibsssslsi Nng a strong base and a zinc 10 salctyseomlyo@ss2zi nc
chloride and optionally sodiumiodide as a catal yst.- A conpound of formula
(12) can be reduced to the correspondi ng t hyl ene conpound wusing standard
reduction conditions for hydroxy groups Ilﬂgwn in the art. For exanple, it

can be protonated with an acid such as trifluoroacetic acid and reduced with
15 a tri al ky| 5iemagrsion betwesn seqninopgd ?ﬁhe M%i@)@p@ﬁﬁlwﬂIWrw@Pt ed to a

t | . ] '
stronger | eayp g&s&wm strolf Baﬁ%ﬂ%%@f“.ﬁ 319§% e?%ﬁ_t?&l%lreg?gg E%?I;ﬁr feMad i ng

conpound hydrogenated 1 n a” non ven

t et r ahydr of urlkal, imparticuder benz. yBite reastibn icopeenieatly camiedout ihariperhbolvanh a

t enperature range .of ,0 0.500 ref erab at . lent, tenperature and a
pressure of 181]?%’5‘%%‘5%{\3&%&%%&8?@&6 91'(3?953?& iagn%gﬁﬂtggﬂ?rgwﬁ. ;Igf%rflﬁed on a

co rrpog nd of f ﬁfdmbﬁnc(egl,lfa;r ﬁhmbw}ghhw cptitaiiBtivg ni'trﬂ@nsayoaﬁh'eﬁibls do hlstrnmc}]I toef er ence
I's made to the conpendi uns, '-The em-stry of, terocycli g ppounds! H. C
Tayl or and Ahb‘\/%l’&)%’é%é’rm I‘EﬁEgPsl%ﬂE a%?“ﬂﬁh‘r’icﬂﬁp‘?el@? cag B“@Gnﬁlséﬁ%fﬁ‘m s

' Conpr ehensi veynligti@hio G th prepi@¥bspéinds inWIBcHAE fs imlﬁwmﬁﬂgh GrindhifR8en 25

(published by Perganon Press (Elsevier)). For exanples of the preparation of
a conpound oftomhHopgyar it it Pessibiieatse fhis prpcesstoprepagy apomppPRd foaviaeh Aei|  or

1,3,5- trinmetfayl - | 12 i f

exanples. A cgﬁn\ggﬁrﬁ%%—%gctﬂ?}e%?grﬁﬁu a k)@%ﬂ%%/vggﬁ?g%%% %(Ej’k‘r %ﬁ&gﬁgg’r%%und of
forhul a R16 L2saltrsuci3 zinkehlorids ambptiofally sodibu ibdidess asatalyshs pot assi um
carbonate, in a dipolar aprotic solvent such as DMI, in a tenperature range
of anbient tenperature to 170C. Particular exanples of L' is fornmula (15) is

chl ori ne. WO RQOkpeiind 39 formGIb/(SE2a084 fkdOEHd 20 tht 4orfespordhiag tctholend domnpoatidul a (1)

may be prepared fro nof her conppoun f . formula (1) . by chepgical
Todi {1 cot 1 b, Sag st toSon GATRORTIo RYdrerd aibiomkhartn it i, Berenerple
met hyl ene canitlgg ¥Dgrélosddédl With & &N BsirAobhetit idih@relddedwi@r ein Q is

car bonyl .

1?\ a trialkylsilane. Alternatively the hydroxy group could be converted to a stronger
leaving group, such as mesylate or tosylate and the resulting compound hydrogenated in
a non-hydroxylic solvent, preferably tetrahydrofuran, with a catalyst such as paliadium
on charcoal, in a temperature range of 0°C to 50°C, preferably at ambient temperature
and a pressure of 1 to 5 bar, |

2 _
The group —Q-Ar is conveniently formed on a compound of formula {11) or (13) by

i |
b 4
i i

primary ring:synthesis. Here, reference is made to the compendiums ‘The Chemistry of
Heterocyclic Compounds' E.C, Taylor and A, Weissberger (published by John Wiley
and Sons) and 'Comprehensiﬁe Heterocyelic Chemisiry', A.R Katritzky and C. W Rees
25  {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
30 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.



5 preferred oxidising agent is 2,3-dichloro-5, 6-di cyano-1, 4- benzoqui none
(DDQ in an inert organic solvent such as tettahydrofuran. In sone
ci rcunst ances oxi dation can be effected by exposure of the nethyl ene

conmpound to air. Alternatively or additionally, conpounds of fornmula (1)
where Ar WORUPEEH of sub 1o fornula (i) above, wher ePETEERIYHRONZ 4r ogen can
be converted to conpounds of forrmula (i) where R12 is other than hydrogen
by reaction with a conpound of formula (1XV) R12'-L" (XV) 15 whereR12' is a
group R12 other than hydrogen, and L" is a |eaving group such as halo, and
In particular bronmp. Such a reaction nmay be carried out in an organic

sol vent such as acetonitrile or dioxan. |If necessary the reaction can be

carried out Hgompeungrodtherfermnuds (1) mayhe prepared fiom apather Rompound phforaplaibnat e,

f I nst ' 4 ' t h a
2 copper “sal P Tiria HEGRARATR ForafiBle d Crhidfng RS RRGRATY) GraBRQUC, 2001 26
ef f ect ed undmethglené caarbe oaidised phecanpounhobthe firtulad @whéreing) iseditangs dof t he

formul ae (10 be.fornmed. fr . £0 upd of .t.he foroul a 0 QO2R20
ROl 6 5 st Rt BEe 1y AR bR Suient-1 i Oh i o ot
-and el is ei b orgakicidblvéntestheis tetrabydrofudd. 18 bah dbvUBtAeds ox@ibio tan@d( OH) Ar .

WO 2004/ 065394 PCT/ SE2004/ Q00052 15 A conpound of forrmula (16) wherein R2'
is - CH2L rayetirsted oy ekeasugiof fheapetilenscomppprd 9 @'c ondi t i ons to t hose descri bed
for process b) above. 5 Wien Ar is linked via a ring carbon atom a conpound
of formula (15) wherein R27 is - CH(OH)Ar may be reduced using simlar

condi tions tdltemativelyssdditionailys eomporisised Sorgwla Bowivees Aniciogrpupinlsubf t he
formil a (1&' 2) fo%uﬁ J(ig} )abm%ﬁ'ér&n R 55 'h?drbgﬁ( %@‘%me&)&) Joﬁ{p'gﬁﬁlds% formula

o
(i) where R™ is other than hydrogen by reaction with a compound of formula (XV)
RIZ'_L::
xv) |

15  whereR'? isa group R" other than hydrogen, and L” is a leaving group such as halo,

and in particular bromo, Such a reaction may be carried out in an organic solvent such

as acetonitrile or dioxan. If necessary the reaction can be carried out in the presence of a ‘

base such as an alkali metal carbonate, for instance potassinm carbonate, and in the

presence of a catalyst such as a copper salt like copper iodide. Also if necessary, the

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

Intermiediates of the formulae (10) may be forted from a compound of the formula (16): )

CO,R2

25 B (16)

wherein R? is Cy.¢alkyl, for example methyl or ethyI, and R? is either —CH,L. (wherein
L is as hereinabove defined) or —CH(OH)Az,




-i0 reacting a conpound of the formula (17): OR22 R2 ~-N\ O Ni RL (17)
15 (wherein RZ Ts R3 or -CO02R20, as appropriate) with a conpound of formnula
Ar-CHO in the presence of a strong base such as a lithiumdial kyl am de, for
‘exanple, lithiumj diisopropylanide, in an inert organic solvent such as

t et r ahydr of fnitially at a |ow tenperature, s = ~and
subsequentl‘g}"’rog2 4@\?\,1%%5 it to warmto anbi ent tenberatulrjié(fpy%mf'é)g&}:fl
internedi ates are in general prepared froma conpound of the fornula (18):
O C02R20 R2," N P21 ONS R (18) W 28041065394 PCT/ SE2004/ 000052 16
wherein R23 is hydrogen or nmethyl. Wien R21 is -CH(OH) Ar, R23 is hydrogen
and the conpound of fornula (17) may be reacted with Ar-CHO as descri bed

above for the,conpound._ af formul 16).21 .5 R4 is - w . R23 is methyl
which is convérc?pélac“{“a of %@Eﬁﬂ%ﬂ@?&e&gnﬂf Ewﬁgw}jgﬁfﬁ?’%&% ngeri s brono,
the nethyl grgmparmidibendis GEsOddseibed Forigocssh)abe@s.d  brom nating agent such
as N-bronosucci ni m de under standard conditions. 10 A conpound of formula

(18) wherein R23 is hydrogen nay be formed by firstly reacting
5 When Ar s linked via a ring carbon atom, a compound of formula (15) wherein R% is ~

CH(OH)Ar may be reduced using similar conditions to those described for process c)

above.

A compound of the formula (12) or (16) wherein R*' is ~CH(OH)Ar may be formed by

j 10 reacting a compound of the formula (17):
o /7
R2
N j S
A s
“
R

(7

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
D diisopropylamide, in an inert organic solvent such as tetrehydrofuran and initially at a
low temperature, such as —78°C and subsequently allowing it to warm to ambient
temberature. |
20

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

0 COR®
R2
\N [ R23
' | A A—s
.
RI

(18)




a conmpound of forrmula (19): 0 RZ OANSH R (19) 15 with an

al kyl bronopyruvate, such as ethyl bronopyruvate, in the presence of a mld
base such as an al kali carbonate, for exanple potassium carbonate in a polar
solvent e.g. D DW at a tenperature between 5C and 50C and t hen secondly
treating tWE2pHH6I3P4 ng adduct with a Lewis acid pref er BETHE0)-HMISE M
tetrachloride, in an inert solvent e.g. 20 dichloronmethane at a tenperature
bet ween -20C and 50C, preferably betweengOC and 25C. A conpound of formula
(18) wherein R23 is nethyl nay be fornmed by firstly reacting a conpound of
formula (19 n; - 2- oxobut anoat e such as nethyl 3 25

br ono- 2-(()xo%3u an@gt?elsﬁhh%%%t?%.% nce of a mild base such as anyal kal i

car boxyl at e, for exanpl e sodium acetate in a polar solvent such as DM, or

pr ef er abl y gla.t e 5C and ,5QQC hen .secondl y
treating the tIf ngﬁé(ég% ’#W%%@B‘ﬁ%@%@@ﬁ%@%?%@%ghﬁ 17 a
Lewi s acid, %@E@w@wcm ad\dde¥ited bbev@Tbiohé demdaﬂfdnaﬂm ol vent e.g.

di chl oronet hane at a tenperature between -20C and 50C, pre erably ‘bet ween
0C and 25€. A corrpound of fornula (18) may be formed by reacting a conpound

of Tormul o (3 RIS FOROBREOLEAN! B oR S ADL RO RS e O 2l k1.

for exanple et icetyl cyanate in an inert ent or exanpl e
t ol uene, at hdo@ngmmt%@bﬁbtmﬂweﬂlyl group may be brominated using a standard

brominating agent such as N-bromosuccinimide under standard conditions.

10 A compound of formula (18) Whefein R? is hydrogen may be formed by firstly reacting )
a compound of formula (19): - - : e
0]
R2
g
© "l" SH
Rt
(19)

15
with an alkylbromopyruvate, such as ethylbromopyruvate, in the preseﬁce of a mild base
~ suchasan 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.
20 dichloromethane at a temperature between -20°C and 50°C, preferably between 0°C and
25°C,

A compound of formula (18) wherein RZ is methyl may be formed by firstly reacting a
compound of formula (19) with an alkyl 3-bromo-2-oxobutanoate such as methyl 3-

- 25 bromo-2-oxobutanoate in the présence 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




-to 50C, and then treating the product of that conversion with a solution of
a netal to al koxide in the al kanol (eg sodi um net hoxide in nethanol) at a
tenmperature of fromOC to 30C, in the presence of a conpound of formula

"RI-L' (wherein L' is a leaving group, eg iodide). A conpound of fornula
(20) may bewwrmpaoseniby the reaction of a conpound of f ggfiutsdosnbdust 20) :
R-N=CSwith a Wttig conpound, for exanple a conpound of the fornula (22):
O(R)3 POR24 (22) (wherein R is phenyl or substituted phenyl such as
tolyl) in an inert solvent, for exanple 1 F, at a tenperature of from20C to

80C, and 20 treatnent o e.resul ti adduct in sit i th conmpound of
formula (23): 2BFVH @fé@ﬂ&g'@maﬁgﬁ%&a@d%Miwg@%é@g@m u52 18
at a tenperat r may be
formed g{/) reag{ﬁ%@ﬁ%@%ﬁ%ﬁ%@c%&ﬁﬁ%{ 5 §§§ :5 %3‘%&{ gléh?ﬁ%g)c\l CIy |l RL 5
with an al kaline netal thiol, such as sodiumthiol, in a polar solvent, such
. as an al cohol,, for | e, et hanol, in te rature ra of 1 to 50C. A
conpound  of fé‘rwpﬁu’%%{gw(h ?’@?WB“@W&%P%C@BW@@%&HW%& nul a
(25): 5

R20,C CO,R®
Ay
s

RMHN R®

) (20)
(wherein R? is Cyalkyl, for example ethyl)
with acetyl cyanate in an inert solvent, for example toluene, at a femperature of from 0°C
to 50°C, and then treating the product of that conversion with a solution of a metal
10 alkoxide in the alkanol (eg sodium methoxide in methanol) at a temperature of from 0°C
10 30°C, in the presence of a compound of formuta 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
15 (20): R1-N=C=S with a Wittig compound, for example a compound of the formula (22):

0O
‘ ) (R), P%)J\O _~R24

(22)

(wherein R’ is phenyl or substituted phenyl such as tolyl)
_in an inert solvent, for example THF, at a temperaturs of from 20°C to 80°C, and
20 treatment of the resulting adduct in situ with a compound of fornmla (23): -

Br O

' 20
) RzaMO/R

O

23)



100 R ONOA H(25) wth a conmpound of fornula R -Lt under conditions
descri bed for process é&) above, i5 A conpound of fornula (15) can be
prepared by reacting a conpound of fornmula (26): O L.r, RAN CHAr O-N S R~
(26) WD 20041065394 PCT/ SE2004/ 000052 19 wherein L " is a | eaving group,
and in parW¥WPeUWHAESIA hal o group such as brono, with a BEETERRHPNSAgent

foll owed by addition of SOz, oxidation and chlorination. The reaction 1is
carried out in a suitable solvent such a8 THE at a tenperature of-70C to
30C, 5 preferably at -20C to 20C. The resulting sul phinic acid can be

oxi di sed 10 4hGemRlih@OPSPRI-1g-6 giveni ¢ acid and chlorinated, for exanple
using P 5. Conpounds of fornula (26) are prepared by treating the
correspondi ng hal o derivative, such as the brono derivative, with a strong

base such as,l it hi kel r 1 Al ﬁ;%e .| owed by

treatment w ﬁhégé%%gzdrﬁﬁﬁr%%ggr eacbﬁriqrgérlc%lggg%grﬁ#J a D(raf%é:rghﬁl% (gg)"out in

THE at a tenperature of .-70C to 30C, preferably(2dy -50C to OC. The precusor

hal o conpounds are prepared by hal ogengtion, and in particular 15 ’

brom nation, of a.conmpound of formula {27): O RAN
_ . - o R2 _ _

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):
10 '

O

R2
Y

A

H

Ci
(25) )

with a compound of formula R'-L? under conditions described for process &) shove.
15 A comiaound of formula (15) can be prepared by reacting a compound of formula (26):

0 Lm
R
N

J\ ls\ CH,Ar

0" N
L
R

(26)




-S O-NA R (27) 20 The reaction can be carried out using for instance,
bromne in chloroformat a tenperature of from-10C to 60C, preferably at
about anbi ent tenperature. Starting naterials as defined above are avail abl e
“comercially or can be prepared using 25 routine chenistry known in the
art. The coygodadesef formula (1) above nay be convert eglet/@rBosmotos
pharmaceutical l y- acceptable salt or solvate thereof. W 2004/ 065394

PCT/ SE2004/ 000052 20 Certain conpounds .of fornula (1) are capabl e of
existing in stereoisonmeric forms. It w 1P be understood that the invention
enconpasses all geonetric and optical isoners of the conpounds of formula
(1) and m xtures thereof including racemates. These also form an aspect of
the present ipyenti.Qn, l.sO A resol.ved separated b

convent i onal ?&e{l‘éﬁﬁ'ilqulessaﬁeaev}négé%f g&rrglfl g’%‘?‘é’@%&gha@’r? ? IIS%SC%CIB% g’iogléjl’ys & 1isation.
Enanti omer s n@yighed reagdnd fidldwiy bg ediitiat &0, @fidationcand shiorinstiono (The keattiont ur e of
t he conpounds, usi ng canventional techni e.g. chiral_High r f or mnce
Li qui d Chr onals ﬂk}t’f‘ﬁﬂ‘@} © 50 e?@&hﬁ%?%ﬂ&%@ﬂ@ﬁﬁpégﬁil 0-i sonmers
may be nmadg Dyref@aty 400w totd0eC aPRS REIE RIphidid &fl day bekidiked & @et i ng
materials under conditions which will, not cause racem sation, or by

deri vati sat i oporrespmding spiphenic gid mdrhinsingleiforaamplegsingPChwed by separati on
of the diastereoneric derivatives by conventional neans (e.g. HPLC,

chr omat ogr aphy over silica) or may be made with achiral starting materials
and chiral re&gepounds Af formsule (260 pegnepated oy dreatingltheiemdresponting haloaleridflivecope of
the §nvent| on,e 18 pEARRNAS e, Lo LANS kT Bt ABLALukfaRR N
: 10 reduced temperature followed by treatment with a compound ArCHO. The reaction is
suitable carried out in THF at a temperature of ~70°C to 30°C, preferably at —50°C to

0°C.

The precusor halo compounds are prepared by halogenaiion, and in particular

15  bromination, of a compound of formula (27): .

@n
20
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 commereially or can be prepared using
25  routine chemistry known in the art. |

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

acceptable salt or solvate thereof.



~asthma, partlc

conventional techniques. 20 The conpounds of the invention are useful
because they possess pharnacol ogical activity in human and non- human
animals. They are indicated as pharmaceuticals for use in the
(prophyl actic) treatnent of autoimmune, inflammatory, proliferative and
hyper pr ol i W@remioe894di seases and i nmunol ogi cal | y nedi at edT/gizewens2i ncl udi ng
rejection of transplanted organs or tissues and Acquired | munodefi ci ency
Syndrome (AIDS). 25 Exanples of these egnditions are: (1) (the respiratory
tract) airways diseases including chronic obstructive pul nonary disease
(COPD); asth I | G <C and dust
Oy HidboRlast AT o8 ch ALY Srodsfid tn ik sl W 1075
ai rways 30 hwﬂbbemﬁsrpﬁmd;thaemem)enndwenmﬂubasﬁa ,allgemhancahd ﬁptgalasomm aibhi c

it o, r eRerrRes thlods Comp e ke bntlyiing eraRe. MR alhon osa

rrenbranous rﬁhﬁlahla@ebmmrmnﬁh@ém@ms fibrinous and pseudonenbranous
rhinitis and scrofoulous rhinitis; seasonal rhinitis W 2004/ 065394

PCT/ SE200%/ 000052 21 i ncl udi ng rhinitis nervosa (hay fever) and vasonot or

B opat i o PR e kARG Sty Bl G RAE 02 okl ' 10 1

arth & i It i f sm‘rﬁm:egml mw&talilﬁmdylﬁmhmgmpwlba wl&d(bmpudhong)farxchtmsgmg
spondylitis, SOFJ Ce.ar L hr an seas i sease,
Sjogren's sy?l %5 %ftgy%%ngrﬁhg& Lgfné,c8§Ye§§o?a§ c t"?ﬁ'l‘er'?) ABB%FP% , at opi cal
dermatitis, BmmceMMCthhﬂMCﬁpmmmly therdesiteld dptical sebor r hoeti c

dermatitis, Lichen planu i g bul | qus Pemphi gus, IOEldrm)IyS|
e e 16 R e bR HAg bt FABRoryAl die ADPTOPHEE oP By FENALsterith RGOS M

cosi nophi | i agndek¥siditioss which REIE hét cAfRhRnARo, OF Bﬁﬂeﬁﬁﬁk#féﬁtﬁif é:lakrﬁ)le (4)

~ (gastrointestinal tract) Coeliac, disease, proct Itis, eosinopili

gast r o- ent er With 8 hompgly Hlpyed b‘%ﬂm@%‘?@bﬁ@ém@?@@%@ﬁw&h% Ith is,
food-rel at edccﬁﬂvlaxﬁfoﬂhﬁﬁeaﬂ@(e@mte cmaéafa éve&sﬁe@%éﬁawemee , .9,

mgraine, rhinitis and eczems, r t| ssues system c di sease)
mul tiple sclehivel starting matedele st eagﬁgtgumlg@remsomers ero ncluded within the

15  scope of the invention.

The compounds of the invention may be isolated from their reaction mixtures using

conventional techniques.

20  The compounds of the invention are useful because they possess pharmacological
activity in hurnan and non-human animals. They are indicated as pharmaceuticals for
use in the (prophylactic) treatment of autoimniune, inflammatory, proliferative and )
hyperproliferative diseases and immunologically mediated diseases including rejection
of transplanted organs or tissues and Acquired Immunodeficiency Syndrome (AIDS).

25
- 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

30 hyper-responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic

thinitis including rhinitis caseosa, hypertrophic rhinitis, rhinitis purnlenta, rhinitis
sicca and rhinitis medicamentosa; membranous rhinitis including croupous,

fibrinous and psendomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis




- I mmunodefi ci ency Syndrome (AIDS), |upus erythenmatosus, system c |upus,

eryt hemat osus, Hashinoto's thyroiditis, myasthenia gravis, type | diabetes,

. 20 nephrotic syndrome, eosinophilia fascitis, hyper 1gE syndrone,

|l epromatous | eprosy, sezary syndrone and idi opathic tbronbocytopenia
pupura; (6)Woeiggrigit rejection) acute and chronic fol bomsERges/ches2 exanpl e,
transpl antation of kidney, heart, liver, lung, bone marrow, skin and
cornea; and chronic graft versus 25 hos$jdisease; and (7) cancer.
Accordingly, the present invention provides a conpound of forrmula (1) or a
phar maceuti cal | : f r el 1y ks use in
therapy. 30 In%%g@ﬁ%ﬁhﬂgﬂé%ﬁ:@sgpﬁg?‘%\ﬁ@gﬁt@?%%ﬁl& 5\?@@%@’5?%%1%&%% 0 eggcorrpound
of formula (1) dongandptisedrdisenses Gbdold/luag amitimphtbicdatktstitidl pnemionds

her ei nbefore defined in the manufacture of a nedicanent for use in therapy.
WO 2004/ 065394 PCT/ SE2004/ 000052 22 In the context of the present

speci ficationy) ghﬁaetaﬁﬁfjbi'iﬁé)ﬂ[eﬂﬂsﬁfbicﬁérﬁﬂtik,%eioﬁégﬁﬁvé Sloaydribpathiesunl ess there
are . specific indgications to the contrary, The terns "therapeutic” and

"t her apeutd cal | yinchemgapkylesingpend ke psdriatic arthnisandReppdh#iseessd Behied'sexpect ed
~to be particul ardigeaf-L6B¥R shRrdhSald SatARNIRsisper sons who have suffered a
previ ous epi sode of, or are otherw se considered to be at increased risk of,
the disease or condition in question. Persons at risk of developing a
particul ar di .candi 1. i | a famly

hi story of (D gndn)sorit g"éﬁ‘&@@f"gﬁ%%%% at%%é%ﬂlﬁha%&ﬁtg%e&%égﬁgﬁ dentified by
geneti c testi ng dermitideseehomigpetio ddrmatidy, ficheh plahns, Panstdgys) builoes Panpléame) opi ng

t he di sease or ndi ti.on. e invention further proyides, a nethod of
ef fecti ng'd mmn?i’tf%ﬁp‘él@? Bﬁﬂ’ﬁ% .“al.cmf“h %ﬁ&éwaﬁﬁﬁ?%&W%ﬁr P ect i on)
whi ch conpri ses ¢aghe ilBk,aiveifig, AlBpatiddadatLaid Rmbbedofekauast i cal |y effective

anount of a conpound of fornula (1) or a pharmaceutically acceptable salt
thereof as hereinbefore defined.

(4) (gastrointestinal fract) Coeliac disease, proctitis, sosinopilic gastro-enteritis,

mastocytosis, Crobn’s disease, ulcerative colitis, food-related allergies which have

15 effects remote from the gut, e.g., migraine, rhinitis and eczema;

{5) (other tissues and systemic disease) multiple sclerosis, atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic hupus,
erythematosus, Hashimoto’s thyroiditis, myasthenia gravis, type I diabetes,

20 nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous
leprosy, sezary syndrome and idiopathic Mombocytopaﬂia pupursa;

(6) (allograft rejectioﬁ) acuie and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus
25 host disease; and

A7) cancer,

Accordingly, the present invention provides a compound of formula (1) or 2
pharmacentically acceptable salt thereof as hereinbefore defined for use in therapy.

30
In another aspect, the invention provides the use of a compound of formula (1) or a
pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in thcrépy.



The invention still further provides a nethod 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 20 disease, which conprises admnistering to the
patient a therapeutically effective amount of a compound of fornmula (1) or a
phar maceutWeaMhesd®cept abl e salt thereof as j herei nbREUSERIGMIGRd. J For
t he above-nenti oned therapeutic uses the dosage adm nistered wll, of

course, vary 25 with the conpound enpl oyged, the node of adm nistration, the
treatnment desired and the disorder indicated. However, in general, for
effecting i nmunosuppression, the daily dosage of the conmpound of fornmula
(1) will be in the range fromO0.1 ng/kg, preferably from 0.3 ng/kg, nore
preferably findm®nExhefthepresedt spetifitationythe prmf"rewdply Y albe olutlegypkaphylapist o and

i ncluding 30 _rmy/kqg. For the.tr nt, of air s, di sgases, ..the daily dosage
of 30 the co ﬁﬁ%reoa,re@gg#g%&%%%oll}ecto{}%?rg%teﬁrgsi CIEPRIC e from 0. 001
nmg/ kg to 30 "fsgdpegticalld o0/ HRGoRBdedPiotorBmdBN4/ 000052 23 The conpounds of
formula (1) and pharmaceutical | y-acceptable salts thereof may be used on
their ow? but will generally be adnministered in the formof a pharnaceuti cal
conposi ti on prayihiedts bRfcld By frtohlary QBAMPRY BakbARel R bErséRHoMeve
ingredient) is I'n association wth a pharmaceutically-acceptable adjuvant,
di luent or cwiffeted @ pravéqye gpisery of, ayAre dikeryvisg considenaditp he st inereksod risk p the

phar maceut i c 0 Ll . | 0..99 %w (per
cent by wei gﬁe}a& %?%dl{ﬁélgﬁeqr\ﬁ% ;'/p?gétg{stqﬁlléénk cggﬁg/élvbﬁgg %I’ 5‘@?‘%}% cggéa‘%oort o 70 %w,
and even norengitieh gerebdlly ihahsie thdse hawifiy &Familyfhistetyi of éhei dispasedirentditia, lor

per cent ages i ght bein sed on total conposi.tion. 10. Thys, the present
i nventi off al ése\&%%aa% een lgq‘ilﬁﬁ?fﬁ%ye%e[nftécatfﬁ%r%g%??’?%m@&?ﬁ%cgﬁﬁﬁ a corrpounEjB
of formula (shiceptible ipdaelrpig thd disthdeoraceBpémbl e salt thereof as hereinbefore
defined, in association wth a pharmaceutically acceptabl e adjuvant, diluent
or carrier. The invention further provides a process for the preparation of
a phar maceuttigahvdntios FRESHrbid sdhethétEof dFkEiHd iﬁﬁlﬁeedawpﬁr&aaﬂ(é.% eHthel Xi ng a
compound of formula (1) or a _pharpaceutically acceptable salt thereof as
her ei nbef or drednen; afiallagrafiyeisctionh whish camprises pAfpiniamsta ppatiepuvant , di | uent

OF Carri @ . therapeutically effective amount of a compound of formula (1) or & pharmaceutically

ot &

acceptable salt thereof as hereinbefore defined.

The invention still further provides a method of treating, or reducing the risk of, an
‘ airways disease (e.g. asthma or COPD) in a patient suffering from, or at risk of] said
20  disease, which comprises administering to the patient a therapeutically effective amount
of a compound of formula (1) or 2 pharmaceutically-acceptable salt thereof as .
hereinbefore defined. ' _ - )

For the above-mentioned therapeutic nses the dosage administered will, of course, vary
25  with the compound employed, the mode of administration, the treatment desired and the
- disorder indicated. However, in general, for effscting 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
30  the compound of formula (1) will typically be in the range from 0,001 mg/kg to 30

mgkg.




- The pharnaceutical conposition of the invention may be adm ni stered
topically (e.g. to 20 the lung and/or airways or to the skin) in the form
of solutions, suspensions, heptafl uoroal kane aerosols and dry powder
~fornulations; or systemcally, e.g. by oral admnistration in- the form of
tabl ets, cawsuh@Besssyrups, powders or granules, or by mRaraRiRudlos:

adm nistration in the formof solutions or suspensions, or by subcutaneous
adm nistration or by rectal adm nistrati,gn in the formof suppositories or
transdennally. 25 The ability of conpounds which can inhibit PD
Al'iononycin-stinul ated peripheral _bl ood npngnucl ear_cell proliferation can

be assessed, Fhsrcomrennds af loanwg (1) 3ed phegnesquiicallyeeseptble saity theveotznaymive

i nvention w | | ‘ iA.the: fa ' ' lich, unl ess
qt herw se st asg%: ?Bﬁhﬁg%ﬁgﬁl@ﬁb =200 %L%‘S#O@gfﬁéw}pg&g\?g%dgggt i ons were
carried out hpmpodidenineviithchaformula (1) compumdisatl/sviveik {astive pgediediisds wer e
carried out after_.re al . of residual spljds.such.as dryin ents by
frlradi on: Sstoriesob b Aeramer e dsrPRbly Rty okl wherie HEPATORL, ¢ ha
i's in the g angahddodbsE adimihistatisg thedhadiaoBiaielasompobiti o willsEferadBScofipfibe as
-argon or- nitrogen; &i (i) yields are given for illustration only and are not

- necessarily tiFE REX YW APELepiy v silgmpre preferablysless than fO06w ot 2-tirpen

end- product s @fo e ﬁwrﬁ%@%ﬂm&%&f&w lebd ek By W ok Sdive irg@NAE al1l Y proton)
magneti ¢ resonance (NVR) an .mass spectral techniques; proton "magnetic
resonance cherereaipgssibyWeight beingbased an totaheumpasiton- t he del ta scal e and peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; in,
mul tiplet; br, 15 broad; g, quartet, quin, quintet; (v) internediates were
not} gener & | yItus) the/preseat invdntivn slecl pavideyrupliatmacsaticah seegsiidnioymptisimg a | ayer

SRR TR T R O R

defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
15 composition of the invention which comprises mixing a compound of formula (1) ora
pharmaceutically acceptable salt thereof as hereinbefore defined, with a

pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical composition of the invention may be administered topically (e.g. to
20 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 inthe form of tablets, capsules, syrups, powders or gramules, 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 transdennally.
25 :
- The ability of compounds which can inhibit PAMA/ionomycin-stimulated peripheral
blood mononuclear cell proliferation can be aséessed, for example using the procedure
set out below:

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

otherwise stated:



20 Abbreviations | 2,3-Di chloro-5, 6-di cyano-1, 4- benzoqui none DDQ J

D et hyl f ormam de DMF Tetrahydrofuran THE 25 The foll om ng exanpl es

i1 lustrat e the invention. 30 WD 2004/ 065394 PCT/ SE2004/ 000052 25 Exanple
1 (S)-2-i

6- 1( 3. 5- DWBtZH‘WW‘# pyrazol -4-yl)methyl | - 1. 2, 3, 4-t et r aRGHPBROBLESAY | - | -(2-
nmet hyl propyl ) - 2, 4-di oxo-t hi eno[ 2, 3-dl pyrim d| n-5-yl |l carbonyl | -4-nethyl -

i soxazol i di nol 5 OH O N11 os 10 a) 24 '
2-ff(25)-2-Met hvl oxi ranyl | met hoxyl -1 Hi soi ndol e-1, 3(211) - di one A m xt ure

of N- hydr oxy pgaabétatléns(werdearsied &L@B}rémge&&pbk@éh i@ ogo kd WKk

ni trobenzenesul fonate (5.9g) and triethylamne (10.6nl) in di chI ororret hane
(15nl) was m’pcrqdar@awammea.om Hgeremovalntiesiduel %Wh@%ud@mg@gefﬂﬁ%urs The
reaction mxﬁl%t?o was poured onto a silica colum and eluted wth

di cbl or omet hana 15 to give the sub-title compound as a white solid (3.1 g)
M5 (APCl) 234 [MrH } 8 HcDC3 1.63 (3H, s), 2.69 (1H d), 2.76 (111, d), 4. 17
(11 1, d)

BT (2R - A BReRoTh phiesRe it RobSFUBPRASH %@%ﬁr&aﬂg’%@% di one,

under an atmosphere of an inert gas such as argon or nitrogen;

(iii) yields are given for illustration only and are not necessarily the maximum
attainable;
10 | | \ )
~ (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,
15  broad; q, quartet, quin, quintet;

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

20
Abbreviations )
2,3-Dichloro-5,6-dicyano-1,4-benzoquinone DPQ | - )
Dimethylformamide ' DMF
Tetrahydrofuran THF

The following examples illusirate the invention,

30




K

- The product of part a) (3.0g) was treated with concentrated hydrochloric
acid (12nl) and stirred at anbient tenperature for 2hours. The m xture was
partitioned between water and dichi oronet hane, the organics were dried and
" purified by chromat ography (Et OAc) to give the sub-title conpound as a.

white 25 s@bighsfess®g). S HDmso 1.29(3H, S), 3.67 (1H, P@SE2@4,3§]0§2I H d),
4.09 (111, d), 4.15 (1H, d), 7.86 (4H, s), 5.24 (IH,s)

f(4S) - 4- Hydr oxy- 4- et hyl - 2- |soxazoI|d|nyI;carbonyII- ben20|c aC|d met hyl
ester WD 211041065394 PCT/SE2004/0001152 26 Prepared froma solution of the
product of part b) (3.3. g) in nethanol (25 m) which was treated with
trlethylanlnéﬁgauimh1) and heated under nltrogen at reflux for 1 hour. The
m xture was Cg _ 6l 1 ¢ > ] U ) luting
with a gradi E ; ' ane. The
chiral puri tmahﬂram.mmmhmgww@@mgﬁm ce from
acetonitrile to give the sub-title conpound as a white solid (1.92 g).

HPLC: (9010TH§#33291—‘Q‘5‘@;m chiracel AD column, ee >99% ' HCDO3 1.52 (3H, s),
3.59 (1H, d), 3.81 (1H, d), 3.88 (1H d), 4.04 (1H, s), 4.34 (1H d), 3.92
i (3H, s), 7.45 (1H, d), 7.49 (1H, t), 7.62 (1H, t), 8.00(1H, d). 10 d)

(4S) - 4- Met hyl - 4-i soxazol i di nol hydrochl oride Prepared froma solution of the
product of part c) (4.99) in 2N hydrochlggi c acid (30 nl) which was heated
under nitrogen at reflux for 4 ho rs.'ﬁgfer cooling the precipitate was
removed by filtration and the |i ncentrated to dryness under vacuo.
The residue 15 was triturated w't onitrile to give the sub-title
conpound as a white solid (1. 799g o 1.42 (311, s), 3.29 (1H, d),
3.41 (1H, dD), 3.87 (1H d), 4. , . el

6-f(3.5-Di net hyl -1 H pyrazol - 4-vlll net hyl F-1. 2. 3. 4-t et rahydr o- 3-net hvl -1 - ( 2-
nmet hyl pronvl | - 2. 4- di oxo-t hi enol 2. 3- dlpyrlnldlne 5-carboxylic acid nethyl
ester 20 To a solution of

6- (bromonet hyl ) -1, 2, 3, 4-tetrahydr o-3-net hyl - | - (2- net hyl propyl ) - 2, 4-

di oxo-thi eno[2 3- d!ﬂi/rl m di ne-5-carboxylic acid nethyl ester (1. Og)l n
chlorof or 2 2-[[(25)-3-Methyl oxu'anxl [methoxy]-1H-isoindole-1,3(2H)-dione

A mixture of N-hydroxypthalimide (5.3g), [(25)-2-methyloxiran-2-yljmethyl 3-
nitrobenzenesulfonate (5.9g) and triethylamine (10.6ml) in dichloromethane (15ml) was

stirred under nitrogen at ambient temperature for 24hours.
The reaction mixture was poured onto a silica column and eluted with dichloromethane
15  to give the sub-title compound as a white solid (3.1g).
MS (APCI) 234 [M+H]"
8'Heoen 1.63 (3H, s), 2.69 (1H, d), 2.76 (11, d), 4.17 (1H, d), 4.21 (1H, d), 7.73-7.78
o (2H, m), 7.82-7.87 (2H, m)
20 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 2hours.

" The mixture was partitioned between water and dichloromethane, the organics were
dried and purified by chromatography (EtOA.c) to give the sub-title compound as.a white
25 solid (3.3g). '
& 'Hpwmso 1.29(3H, S), 3.67 (1H, d), 3.76 (1H, d), 4.09 (1H, d), 4.15 (1H, d), 7.86 (45, ),
5.24 (1H,5)

-4-Hydrox

-4-methyl-2-isoxazolidinylicarbonyll- benzoic acid methyl ester



(25nl) was added zi nc acetyl acetonate' hydrate (0.73g) and the m xture heated |
at reflux for 30 mnutes. After cooling the m xture was stirred vigorously
wi th saturated sodium bicarbonate, the organics were then collected and
treated with 35% aqueous hydrazine 25 (1.0Om) and stirred at ambi ent
t enper at ur ¥GWMEMours. The reaction mixture was WaSHEEGEWOHPPONEL er and
purified by chromatography (ethyl acetate) to afford the sub-title conpound
as a white solid (1.04g). 8 HcDC1l3 0.932646H, d), 2.21-2.26 (1H m, 2.21
(611, s), 3.39 (3H, s), 3.68 (2H, d), 3.90 (2H, a), 3.96 (3H, s). 30 f)
6-[ (3. 5-Di r : | -(2-

[ ( \’Ieg’x}c],ge{red b I8 6f e {,ﬂa&ﬁd%{;?ﬁ)gga% Brih et %Bmlﬁs’nﬁ wﬁgﬁm (

nmet hyl pron di oxo-thienof2;3-dip I ne=’5- car I ¢ ‘aci d nonosodi um
salt WO 2004#&683ath @@ﬁﬁ@m&d&%@@@@hw@ﬁ Ul pitragdn ﬁirmﬂwafoséllmm GFheof t he

bt er ( 3m) PERHENEL fheoma @il iR PURERy ety el e DT - (o

24 hour s t hegpdiewtifipint ditldomamiifant toei%memhﬁolamdmmﬁdmmml’rhemhiraﬂ pldly 6fo  gi ve
th b-titl 1 HDZO.0. 6H, d), 2.18
(B, s . 2. 2 piBet g xtenged iy sedyiayine évw%ff%‘g) soctpoile oy ivePggtiotbe 5 % o)

(4S"); 2 " compound as a white solid (1 92
j£6-1f(3.5-Di nethyl -1 >l_ﬁ}érazol 2&/] )rreth |1-1.2.3. 4-tetrahydro-3-nethyl-1-(2-

net hyl pr opv| FPRCAO0] TP V) mem Wﬂl@ﬁ?lﬁﬂm $2399% carbonvl j-4-methyl -4 }

product of st 6ot TETPaly Bt QSR A et bER kst Sp AR B oy
was treated MI(BH,B),@MB)(IHN)NMQQ}B@n‘ﬂ.ﬁzeﬁﬂit),BMJe(tﬂii)(d)ure stirred at anbi ent

tenperature for 16 hours. The reaction m xture was then purified by both -
nor mal pﬁ%se (0% to 10% nethanol in 15 dichl oronethane) and reverse phase)

(5% to 95% nwmﬂ%_mw@mdum acetate) chromat ography to

the tit] d t e 30C, 90 (6H, d
741 (3, 5) Prepsebbn eoiody obthe ogichof bt (108) N Eockfone sSgH0RAL, )
3.59-3. 72 ( 3dfich Whs hébechimerdRiré gkl ab AR iofd l{oaaz Aer odbiidg telrbcisilatelatast 7 (111,

removed by filtration and the liquors concentrated to dryness under vacuo. The residue

15 was triturated with acetonitrile to give the sub-title compound as a white solid (1.79 g).
8 'Hpmso 1.42 (3H, ), 3.29 (1H, d), 3.41 (1H, dD), 3.87 (1H, d), 4.05 (1H, dd).

¢} 6-[(3.5-Dimethyl-1 H-pyrazol-4-yl)methyl]-1.2.3 4-tetrahydro-~3-methyl-1-(2-
methylpropyl)-2.4-dioxo-thieno[2.3-dIpyrim idine-S-carboxylib acid methyl ester

20 To a solution of 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(2-methylpropyl)-2,4-
dioxo- thieno[2,3-d]pyrimidine-5-carboxylic acid methy! ester (1.0g)in chloroform -
(25ml) was added zinc acetylacetonate hydrate (0.73g) and the mixture heated at réflux )
for 30 minutes. After cooling the mixture was stixred vigorously with saturated sodivm
bicarbonate, the organics were then collected and treated with 35% aqueous hydrazine

25  (1.0ml) and stirred at ambient temperature for 16 hours. The reaction mixiure was

“washed with water and purified by chromatography (cthyl acetate) to afford the sub-iitle

compound 23 a white solid (1.04g). |
3 Hepeys 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 (3H, s).

30

) 6-[(3.5-Dimethyl-1H-pyrazol-4-yl)methvyl]-1,2.3 4-tefrahvdro-3-methvyl-1-(2-

methylpropyl)-2.4-dioxo-thienn]2,3- rimidine-5~-carboxvylic acid monosodium salt




- S). 20 Exanple 2 (S)-2-116-1(3,5-Wneth | pyrazol -

yfinethyll-1,2,3,4-tetrahydro-3-niethyi-I-(2-

~ et hyl et hyl - 2, 4- di oxo-t hi enol 2, 3-dl pyri m di n-5-yl | carbonyl || -4- et hyl -

" isoTazolidinol OH O O--PIS O ~PI 25 H WD 20041065394 PCT/ SE2004/ 00( 1052
28 a) 6-[ (3¥620dunesdw| - | H- pyrazol -4-vl)nethyl | -1 PCT/SE2004/000052

2,3,4-tetrahydro-3-nethyl 1-(2-

met hyl et hyl ) - 2. 4- di oxo-t hi enof 2, 3- Apvri r%dl ne- 5-carboxylic acid nmethyl ester
Prepared -as exanple i step e) using

6-(b t hyl dro t hy 2- nethylethyl)-2 4-di -

Chenol 2. 5 Afswer e SR BEIFT el T eeb o301 53
6H, d 4

4 a7 (114, ) - BF A0 R up Rt ebpy Gl i

ethyl-1, 2,3, 4emmrartaﬂ¢;fghr2§l~l®ursﬁh¢9rbclp1ia\tﬁwas filtered off and washed with cold THF to

nmet hyl et hyI ) - th| enof.2 r| e-5-carboxylic acid nonosodi um
sal t Prepar 3@ 8’ & OHEY &fsg %gga ﬁg?g Step f) and the product of step

?? ; to) S Hm@ﬂgzmo(@ﬂ;td),d)ls@{ 3§ 208K Hsdon), 3. 34 (3638, 392.3.8.(Z8, 2389 5) . 4. 32
S
(4S) - 2- ff6 f(@HBS)D met hvl -1 H pyrazol -4-yl)methyl | -1, 2, 3, 4-t et rahvdr o- 3- et hy

| -1-(2-
met hyl et hyl ) - 2, 4- dIOXO thleno[2 3- dlnvrlnldln 5- yIIcarbon || - 4- met hyl -
i soxazol i di nai)l (43 3156l) 4 triyeazo yrjethy]]-d 2z rahydro-Symettylils the

product of -;;ﬂ."'..
(6H, d), 2.09°¢® 20 C3H, %), 3. C 72 : : .
3}7 (21110 s)isoxdzoli@inblH, sep), 4.94 (I H, s) '11.71 (111, a). 20 Exanple 3

A suspension of the product of step ) (200mg), the product of step d) (81mg) and
Pybrop (332mg) in dichloromethane (10ml) was treated with triethylamine (0.20ml) and
the mixture stirred at ambient temperature for 16 hours.

The reaction mixture was then purified by both normal phase (0% to 10% methanol in

15 dichldromethane) and reverse phase (5% to 95% methanol in 0.1% aqueous ammonivm

acetate) chromatography to give the title compound as a white solid (50mg).
& 'Hpmso 130°C, 0.90 (64, d), 1.41 (3H, s), 2.08 (6H, s), 2.18 (1H, non), 3:23 (3H, ),
3.67 (2H, d), 3.59-3.72 (3H, m), 3.77-3.82 (1H,m), 3.78 (2H, 5), 4.92 (1H, s), 11.67 (1H,
s).

20

D  Example2 .
- (g)‘ -2-[[6-1(3.5-Dimethyl-17-pyrazol-d-yD)methyl]-1.2.3.4-tetraliydro-3-miethyl-1-(2-
i Nlearbonyl]-4-methyl-4-

isoxazolidinol

25



1- Cycl opronvl -6-f (3,5-dirnethyl-1H uyrazol - 4-v1l) net hyR— [ f

(4S) - 4- hydroxv-4- nmethyl -2-isoxazolidinyll carbonyll-3-nmethyl-thieno 12, 3-dl
pyrlinidlne-2.4(1H 3HJ- dione OOHarl fo, 25 a)

2- (Cycl opr (ggl am no) - 5- et hyl | 3. 4-t hi ophenedi car boxylic acid. 3-ethyl

4- et hyl 06§32 sol ution of (triphenyl phosphor anyfGHHREMOKWEY i ¢ aci d
ethyl ester (1 5g) in anhydrous tetrahydrofuran (100n) was added

i sot hi ocyanat o- cycl opropane (4.4g) and ghe m xture WO 20041065394

PCT/ SE2004/ 000052 29 was refluxed under a nitrogen atnosphere for 20 hr.

After all OW'aE;G-[ECS, -Eﬁﬁ%thﬂgﬂﬁﬁhﬂm xl)hf@ﬂf;mtﬁ,@iﬁ%t‘rﬁd&ﬁ@ﬁi&ﬂ& 1Qpxture was
cooled to - an en_a solut1on of 3-Bbrono- 0X0- but anorc” acid net hyl
est er (8. 7g)metnyieini)rd e enef BadettIpy : d Ae ptigiesterThe resul ting
m xture was GHRE r x@d for 5-
20 hr. therﬁ'l' n%t a?néj\irr%{egpgé%r H% Eonrla S. lﬁé 3?‘%aa h%dr?\g\?vanrsl&ﬂghir into

wat er and exdibrydethyd i 2 i didxod thidno 2,3 d}phﬁ:nx&ﬂ'éaﬂ-cmbbkﬁmtaeﬂﬂ methylrester, ext r act was

or cssur o3 ThokrsaildOReD. SoF 19hah 55 CHD S LB hertb Bomy S0BHA 1 | ca.

eluting with i-hexane/ ethyl acetate (95 5) ‘then trlturated wi'th
I - hexane/ di et hyl ether 8:2) to give the sub-title corrpound as asolid io
(7.59). ' Hchbxéd gtirel 1 Fhpyrazpl-Asylnpekhyllad 2. 3. 4igtralpidro-8 vyIAA2¢ 3H, s), 2.56

(IH m, 3. o S)aid Q8 (2H. auart:
1- Cycl oprop YD %h[déc[%(rog mutr%?éﬁg TEt yi -2, ilé ?&)ﬂo sl yrim di ne-
5- 15 car bowépamda:smg thermethgd ofestmple Tatep fjsamhhmpnoduct@f step h)fer i socyanat e

it opw seboven towa 44 B B Rl 6L b {RTCR s WSt LB hmoer “a it ogoh

at nosphere at anbient tenperature for 35m n. A solution of the product of

&
5
".ﬂ

isoxazolidinol _
15 Prepared using the method of example 1 step g) using the product of step b and example
1 step d). _
8 'Hpmso 130°C, 1.41 (3H, 5), 1.46 (6H, d), 2.09 (6H, ), 3.20 3H, 5), 3.60-3.72 (3H, m),
3.78-3.82 (1H,m), 3.77 (2H, s), 4.46 (1H, sep), 4.94 (1H, 5), 11.71 (1H, 8).

20 Example3
1-Cyclopropyl-6-[(3.5-dimethyl-1H- azol—4— Dmethyil-5-[[(48)-4-hvdroxy~4~ o

25

g) 2-(Cyclopropylamino}-5-methyl-3.4-thiophenedicarboxvlic 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




. part a) (7.5g) in anhydrous toluene (5nl) was then added and the m xture was

Stirre or . at anbi en enperature. Thé reaction was diluted with

diethyl ether and the precipitate was filtered. The resulting filtrate was

¢ washed wi th sodi um bi carbonate solution, dried over nagnesium sul fate,
filtered a ; ted under reduced pressure. The r Lng. ol (99) was

treated wt @é’gﬁgfﬁ%@mt hoxi de solution (21m of a 25 M‘i"?/o'll}sfs%ol'ﬂg?utﬁgsk I n

met hanol ) and the reaction was stirred under a nitrogen atnosphere at 25

anbi ent tenperature for 20hr. The m xturd® was evaporated under reduced

pressure and the resulting oil was partitioned between ethyl acetate and

I wat er. The waterefhmmsdamdeansnitrsgnatmssphlera fist 20ihk.t Aftechllowviny teeodlie ambibntt | t| e

d lid (3.1609). ESI 8 + ' HDMBO, 0, 96 H, , 1.06
| compound as g soll e (3.400) (1B (Eo L SEL Ll 2 LRIBOG. B0 420 L
2004/ 065394 Bl /pulaSi04tiaoind est&Q%.Q%) in anhydrous tetrahydrofuran ? 0ml) was added.

1- Cycl opropyl -1, 2, 3, 4-t et rahydr o- di met hvl - 2, 4- di oxo-thi enof 2, 3-dl pvrimd
i ne-5- car boXPe resulig erixtws ey pllekadde wram i ywiientitappestuersad fep adluredior part  b)

3.15g) i . - _ . art
(1 90y and. nay iy BB e, ATRE g oy bl Sog 00 PR} Ay Jar bonat @
ni trogen at nmesidcedovititdigthyliethet. TlemoHeded mrgarioext@ctdmgssiried bvermiagnesum was

poured into r .and.the resul ting solid was collected by filtration to

G ve the s PRFE BTG T piadoeh Rdks et ot ere pes Foelie Weptnaan By . " 1o

%3&1 g (2)H’ ) m mlﬁé%ﬁ%(?ﬂiﬂtégféphy SverQilica Whuting wifh.i Biéxdnkldthyihcetale (08:5§ 8dn S), 3. 80
: S) .. - (Dr.ononet n . . .

-1-cycl opro n\T;‘PtlEP:‘ﬂg ,Vﬂgdrheé?qea;%ﬁfl Gthst (3 g give the syb-5ile compoynd ppa solid

d_.IT}yri m dipneqpsgar boxylic acid, nethyl ester To a suspension of the product

of~part c) (5.89) in et acetate (50m ) was added N 15 bronosucci ni m de

hyl
(1.9g) and az 5Hbm:43i%ﬁﬁd@f§mbrﬂ-'t5r(ﬂl‘feml,dw H, thide2 T @8hB) #4136 (Hite)u P 83 (HE
fl d d ' t f 2hr. th |1 dt | . Thi
refluxed un %&?ﬁzﬁﬁ’;ﬁgﬁé}éa}r%?@hﬁe or 2hr en allowed to coo i's

m xture was ccess th cold 0.5M sodi um hydr oxi de sol ution
then water, dried over

b} 1-Cyclopropyi-1,2.3.4-tetrahvdro-6-methyl-2.4-dioxo-thieno[2.3-dlpvrimidine-5-

15  carboxvlic acid, methyl ester

To a suspension of silver isocyanate (4.4g) in anhydrous toluene (301111) was added
acetyl chloride (1.8ml) dropwise over 5 min. and the resulting mixture was stirred under
a nitrogen atmosphere at ambient temperature for 35min. A solution of the product of
part &) (7.5g) in anhydrous toluene (5ml) was then added and the mixture was stirred for
20 20hr. at ambient temperature. The reaction was diluted with diethyl ether and the
- precipﬁate was filtered, The resulting filtrate was washed with sodium bicarbonate
| ) solution, dried over magnesium sulfate, filtered and evaporated unider feduced pressure.
The resulting oil (9g) was ireated with sodium methoxide solution (21ml of a 25 wt%
solution in méthanol) and the reaction was stirred under a nitrogen atmosphere at
25 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]"
"Hpwmso 0.96 (2H, m), 1.06 (2H, m), 2.38 (3H, s), 3.01 (1H, m), 3.78 (3H,s), 11.26
30 (1H, bs)



magnesi um sul fate, filtered and evaporated under reduced pressure. The
resulting solid was triturated fromcold diethyl ether to give the
sub-title conpound as a solid (2.8g9). 2D 'HcDci 31.10 (2H, m,1.24 (2H, m,
3.03 (1H, m, 3.37 (3H, s), 3.99 (311, s), 4.68 (2H, s) el

1- Cycl opr op 208065384 5- di et hvl - | H- pyrazol - 4-yl | met hvl | PCTRED0Hewwetr ahvdr o- 3-
nmet hyl - 2, 4- di oxo-t hi enof 2, 3-dl pvri m di ne 5-carboxylic acid, nethyl ester 25
Prepared fromthe product of part d) fol3bovvi ng the procedure of exanple 1,
part e) to give the sub-title corrpound as a solid. M5 (ESI) 389 [ MtH] +

_HDVB0 0.93 (21 3024118 8 47 (3R

- Cvcl opronvlcaﬁmﬁegndjln[@; ggterl H-nyrazol ’ I met hyI]-I 2,3, 4-tetrahvdro- 3-
met hyl - 2, 4- di oxo-t hi eno[ 2, 3-dl pyvri m di ne 5 car boxylic aci d nmonosodj um sal t.
WO 2 0 0410 "ésa@wnméﬁesm%@mfa@m@ 13g) inppndspdrpestiimet forpamide (et of part
foll RensUhRst it
conpound. s LR AR EEHHRon gl TR Bt meRGLlodlts (0 gamil, MBo RSB’ 517 1y
2.06 (6H,5 s)stin2d andet aitragpn atmome(reaatl jent ismp&raiufor 3 Jays) ThemigBrqwas, bs) q)
1- | - v - s -4 dr -4
et byl -2 1 scheasng iR IS s EPR oo A @ v bty 1 Y
2, 3-dl nyri mmuam(alddha@sg)i one Prepared fromthe product of part f)
foll ow t le 1, t to 10 gi the titl d
as a sol 'd. MRESBaPs BB g  HOVEO 0. 93 (20 M L 03 (20 L. 37142
(311, . 2. 0%tk s Ohim, ), 025 B, oo ok o} 3.3, 3.5 88,9, B0l 1.
5.41 (1H br s) f

6-1(1H 1}@, BS)BenzotrlazoI 1- yI)n| eth)rll-l 2, 3: 4-tetrahydro- 3- rrethyl-l-(lj)

3

d) 6-(Bromomethvl)-1-cvelopropyl-1.2.3 4-tetrahvdro-3-methvl-2 4-dioxo-thieno[2.3-
dipyrimidine-5-carboxylic acid, methyl ester '
To a suspension of the product of part ¢) (2.8g) in ethyl acetate (50ml) was added N-
15  bromosuccinimide (1.9g) and azobis-isobutyronitrile (0.1g). The resulting mixture was

refluxed under a nitrogen atmosphere for 2hr. then allowed to cool. This mixture was
washed successively with cold 0.5M sodium hydroxide solution then water, dried over
magnesium sulfate, filtered 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).
20 "Hepen 1.10 (2H, m), 1.24 (2H, m), 3.03 (1H, m), 3.37 (3H, s), 3.99 (3H, s), 4.68 (2H,

> | | ol

€} 1-Cydlopropyl-6-[(3.5-dimethyl-1H-pyrazol-4-ymethvil-1.2.3 4-tetrahvdro-3-
methyl-2.4-dioxo-thieno[2,3

25 Prepared from the product of part d) following the procedure of example 1, part €) to

imidine-5-carboxylic acid. methyl ester

give the sub-title compound 2s a solid.
MS (ESI) 389 [M-+H]"
"Houmso 0.93 (2H, m), 1.04 (2H, m), 2.07 (6H, m), 3.02 (1H, m), 3.17 (3H, 5), 3.78
(3H, s), 3.81 (2H, §), 12,12 (1H, bs)
30
) 1-Cyclopropyl-6-[(3.5-dimethyl-1 H-pyrazol-4-yDmethyl]-1,2.3 4-tetrahvdro-3-

imidine-5-carboxvlic acid, monosodium salt




- met hyl et hyl ) -2, 4-di oxo-thieno[2,3-d pyrimdin-5-vllcarbonyll -4-nethyl -

i soxazolidinol 20 OH ON, 0 ISONSN " /\ 1d N1 Prepared by the nethod
of exanple 1 part g using 6-[(1H 1, 2, 3-Benzotri azol -1 -

yl)methyl]-1, 2, 3, 4-tetrahydro-3-nethyl -1-(1-nethyl ethyl)-2,4-di oxo-thieno[ 2,
3- 25 dj pyr wa diwwgsd4car boxylic acid (0.15g) to give a pepsrodyRdEg). 'Hcocu
1.51 (9H, minc H20), 3.34 (3H, s), 3.47 (1H d) 3.82 (1H, d), 3.97(111,
d), 4.52 (1H, bm, 4.54 (1H, d), 5.34 (ég .00 (211, dd) 7.38 (1H, t),
7.49 (1H, t). WD 2004/065394 PCT/ SE2004/ 0052 32 Exarrple

(()S)l 2-116-1( 4Pr§pa% gtl)morﬂ%p%oﬁ% %laftleg_‘fo lovndnagztge pmcééuQe”? Qénple part% o tetrahydr

et hyl - 3- net hv%lvgmésﬁg_gﬁé)c Dgﬁmgs%,sgh&il pyrim di n-5-yl | carbonyl | -4-net hyl -
i soxazol idinol 5 O 2xci cC O . Prepared by the nethod of exarrpl el

parEI g :JSllngll‘dS[(Eﬂl)éjﬂlMﬂ'lbro 2-methyl I H I o o
s pyi | i s O iy $05 G Y06 tort 8] PR, 3R & £ 008, Y 10!

130-133C 4 He)c 9B @R, kJH, t), 1.52 (3H s) 2.40 (3H, s), 3.39 (3H, s)
3.43 (1H, d), 3.38 {IH d), 3.96 (IH d), 4.00 (2H m), 4.46 (1H d), 5.23
(2H, dd), 5.27 (Ili, s). -

’ 1-Cyclopropyl-6-[(3,5-dimeth I-IH- azol-4-yDymethyl]-5-[[(48)-4-hydroxy-4-

methvl-2-isoxazolidinvljcarbonyl

Prepared from the product of part f) following the procedure of example 1, part g) to
) 10 give the title compound as a solid,
MS (BST) 460 [M-+H]" ,
"Hpuso 0.93 (2H, m), 1.03 (2H, m), 1.37-1.42 (3H, m), 2.08 (6H, bs), 3.02 (1H, m),
3.15 (3H, m), 3.58-3.80 (6H, m), 5.41 (1H, br 5)

15 Example 4
-2-1[6-[(1H-~1,2.3-Benzotriazol-1-yDmethyl-1.2,3:4-tetrahvdro-3-methyl-1.{1-

" methylethyD-2,4-dioxo-thieno[2.3- rimidin-S-yllcarbonyl]-4-methyl-4-
isoxazolidingl
20
Jon
) NV

D@
IO

.Prepared by the method of example 1 part g using 6-{(1H-1,2,3-Benzotriazol-1-
yDmethyl}-1,2,3 ,4-tetrahydro-3-methyt-1-(1-methylethyl)-2 4-dioxo-thieno[2,3-
25 dpyrimidine-5-carboxylic acid (0.15g) to give a foarn (0.042g).
'Hepes 1.51 (9H, m inc H30), 3.34 (3H, s), 3.47 (1H, d), 3.82 (1H, d), 3.97 (1H, d),
4,52 (14, bm), 4.54 (1H, d), 5.34 {1H,s), 6.00 (2H, dd), 7.38 (1H, 1), 7.49 (11, t).



15 Exanple 6

5-11(4S) - 4- Hydr oxy- 4- met hvl - 2-i soxazol i di nvl | ear bony11- 3- net hyl - 1- ( 2-

met hyl pr opyA- 6- (1H pyrrol of 2, 3- bl pvri di n- 3- vl met hyDt hl enol 2, 3-dl pyri m di ne-2
.4- (1H3H)-dione OH OONN ONHN 20 H W 2004/ 065394 PCT/ SE2004/ 000052
33 WO 2004065394 PCT/SE2004/060052

a) 12, 3, 4- Tet rahydr o- 3- net hyl -1 - (2- met hyl propvl ) - 2, 4- di oxo-6-1 Ht?yrrol o] 2, 3-
b] pyri di n-3-vl net hvl ) t hi eno[ 2, 3-d] pxri m3di ne-5-carboxylic acid nmethyl ester
To a solution of 7-azaindole (0.78 g) in anhydrous THE (30 m) was added

2. 5M n- BulLi Ekm@ganes (2.6 nl) dropwi se at 10C under nitrogen. After
stirring the m?< ure for 15 5 mﬂr:s 1. O\/IZ| nc chI orldezln4etther (6.61 m) was

rmmwM|n\@&{3A, 'e_ i ‘.f : o ﬁp(ZOﬂU -
then a sol utto ] 3 3
nmet hyl -1 - ( 2- EQQQQJQQ_pyI) 2 4- dIOXO- thleno[2 3- deyrlnldlne 5-carboxylic
acid nethy ester (2.0 g) in anhydrous toluene (10 mM) and a catal'ytic
anount of~potassiumiodide 10 were added and the reaction m xture stirred
under nitrogen for 48 hr.. The sol vent was decanted, diluted with water and
extracted with ethyl acetate, the organic extracts washed with water, dried
over anhydrous magnesi um sul fate, flltqfedgﬁfﬁﬁevaporated under reduced
pressure. The residue was purified bg c chromat ogr aphy over silica,
eluting with i-hexane/ethyl acetatg{d: t% gi ve the sub-title conmpound
(137 g). 15 Ms (ESI) 427 [ MtH + bLQN 7\ Tetar ahy

0- 3-net hyl -1 - (2- net hvlrorouyl ) - 2, £ diox agigﬁgjvyrn1o[2 3-

b] pyri di n- 3-vl net hvl ) t hi eno[ 2, 3- de imdin ccar boxylic acid To a solutléa
of the product of part a) in THE (15 nil) and nethanol (7.5 m) was added

Prepared by the method of example 1 part g using 6-[(4,5-dichloro-2-methyl-1H-
10 imidazol-1-ylymethyl]-1,2,3,4-tetrahydro-1-ethyl-3-methyl)-2,4-dioxo-thieno{2,3-
d)pyrimidine-5-carboxylic acid to give the title compouqd {0.094g) mp 130-133C
'Hepen 1.38 (3H, 1), 1.52 (3H, s), 2.40 (3H, s), 3.39 (31, 8), 3.43 (1H, d), 3.38 (1L,
d), 3.96 (1H, d), 4.00 (2H, m), 4.46 (1H, d), 5.23 (2H, dd), 5.27 (IH; 8).

15 Example 6
5-[[{45)-4-Hydroxy-4-methyl-2-isoxazolidinyl|carbonyl|-3-methyl-1-(2-
methylpropyD-6-(1H-pyrrolo[2.3-blpyridin-3-vlmethylthieno{2.3-dlpyrimidine-2.4-
(1H.3H)-dione . ' : )

N

P

\{)

20




- 20 1IN sodi um hydroxide (7.5 m) and the m xture stirred under nitrogen for
18 hr. It was acidified with 2.5N hydrochloric acid and extracted with

di chl oronet hane, the organic extracts were washed with water, dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure
to give thewygHandideiieg conpound as a solid (122 g) M ( H 25 c)
5-1[(45) - 4- Hydr ox) —-94 nmet hyl - 2-i soxazol i di nyl | ccar bonyl F&&%’%%;}{;d\%

met hvyr vy) - 6- (1H-tayrro| 0[2.3-b]pin"din:-3 -v v 1 Ineth

ithteno[ 2. 3-dl pynmidt'oe-2 41 01 (1H, §$—I)-d| one Prepared fromthe product
of part b) by the rrethod of exan‘?le 1 part g) to give the title 30 corrpound
as a solid. i AN D im BT P 1~ W 3 RR e 4-RorROS] hbu B33 34 ' HDVBO
0.82-0.85 (6 .y 2. 04- 1H. 3.20 (3H, m,
3.37-3.99 (6 3 %@@%M%@%ﬁ?@(m ,
7.42-7.43 (I'Ebaat)luudm cﬂll-aialﬁﬁoléw-vs 2))in ardydBuSTHS (§04d]) wgs,adddd DM DIBES (| H
m 5 Exarrpl e

-4- et hyl - % (.60 ALIRYesE 30 g nisomeny Afien stiming tgymixgre fr 15

qui nol i nyl ﬁetﬁms)ltdm eine chlgride iglemer (6191 dhiNwas sded Eﬁﬂh@ﬂﬁkﬁn&sﬂh@@éﬁé@h' di nol
OH OO0 0~(JN N 10 Pre;zaared using the nethod of - exanple |-step Q)

usi ngl , 2, 3, 4- eEPEERYRRH aipivent was removed in vacuo and the residue chlutcd with

di oxo- 1- propym?a&ﬂs@me zb%%{ﬁ%ﬁm&ﬁumfw%&mawgmﬂeﬁ}g@o@r poxyllc

acid sodiumsa e’ product of exa 120C,

(3H, t), 1.39metp-1-Q-methylpepyDid4-dioxd- ﬂnmcfzﬁ@ﬂmglme $-@@oBy7aciGrkthyl

ester (2.0 g) in anhydrous toluene (10 ml) and a catalytic amount of potassium iodide

) - 10 were added and the reaction mixture stirred under nitrogen for 48 hr, The solvent was

» decanted, diluted with water and extracted with ethyl acetate, the organic extracts
washed with water, dried over anhydrous magnesium sulfate, filtered and evaporated
under reduced pressure. Theresidue was purified by column chromatography over
silica, eluting with i-hexanélethy} acetate (1:1) to give the sub-title compound (1.37 g).
15 MS (BSD 427 [M+H]"

) 1 2,3, 4-Tetrahydro-3-methyl-1-(2-methylpropyl)-2.4-dioxo-6-(1H-pyrrolo[2.3-
blpvridin-3-yimethyDithieno[2 3-dlpyrimidine-5-carboxylic acid
To a solution of the product of part a) in THF (15 mi) and methanol (7.5 ml) was added
20 1N sodium hydroxide (7.5 ml) and the mixture stirred under nitrogen for 18 hr. It was
) acidified with 2.5N hydrochloric 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 (BSI) 413 [M+H]"

25

-2} 5-[I¢( 4.'5’)-4—szroxv-4-metlwl-.'Z—isoxaondinv}]carbonvll—B-meﬂwI-1 {2~

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

30  compound as a solid,
- MS (APCI) 427 {M+HT



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 is (1H, d), 8.83 (1H, s). Exanple 8

(45)-2-f16-1(2. 4-Dichl oro-5-thiazol 1)yll-1.2.3.4-tetrahvdro-3-nethyl-1- (2-
9 rrethyprof)/f 2, 4- di oxo- th| enof 2, 3-dl pyri m di n-5- yIIcarbonQ/II-4 nmet hyl -

20 i soxazoMOFPHEES&bH 0 "IN \ cl OXN S SN G I a) PCT/SEZ004/000052

6-1(2. 4-Di chl oro-5-thiazol vl) hvdroxynethvl | -1, 2. 3. 4-tetrahydro-3-nethyl -1-(2
25 met hyl propyl) - 2, 4- di oxo-t hi enof 2, 3- dBgyri m di ne-5-carboxylic acid, ethyl
ester WD 2004/ 065394 PCT/ SE2004/ 000052 35 To a sol ution of ethyl

3- et hyl - | - ( 2rpet bl spropyisis; %%41 3%'—?45’(31—1 )32 842001 TYHS, 3:16-3.20 (3H, m),

t hi eno[ 2, 3-d] pyri m di ne-5-car boxy

(1.59), 2, 4- cB&hBﬁ?éﬁPhlw)zﬁﬂM%daﬂm)céme&r}&j@H ED<BRG7.CNAHDMRT 427.28L) i n
THE (25rrfL) :78C, d I I ' idy( 3m) was added and
the m xtureaQFrB‘ﬁﬁﬁﬁgﬁﬂ)?ﬁ%&‘%ﬁ%ﬁwggﬂﬁéﬁm 5 m xture was then
partitioned between ethyl acetate and water, the organics were collected,
dried over nesi ;?{m sul phate and concentrated to dryness. The residue was
purified by E&%@Lphase chromat ography (3:1 i-hexane ethyl acetate) to give
the sub- t't{4&_}-@-@:&@2&#@[‘Eﬁ,%,zs,al-ﬁéﬁlah%gﬁﬁo@ﬂmﬁ%zmz Xo- @%ﬂﬂ& .98 (3H, d), 0.99
(3H, d), 1.4 L S . 10 (1H, d),
3.81 (1H, d)u iyl ihie DY YD gyl eg -4-isoxazolidinol
6-[(2,4-Dichloro-5-thi azolyl)nethyll-l 2,3,4-t etrahydro-3-nethyl-1I-(2-

met hyl proyyl ) - 2, 4- di oxo-t hi enof 2, 3-dj pyri m di ne-5-carboxylic acid, ethyl

ester A sol utlon of the product froms Ha) (0.45g) in dicbl oronet hane
(2m) was treated with 0 :

Ty
L

10 Prepared using the method of example 1 step g) vsingl,2,3,4-tetrahydro-3-methyl-2,4-
dioxo-1-propyl-6-(4-quinolinylmethyl)-thieno[2,3- d]pynmldme-S—carboxyhc acid
sodium sailt and the product of example 1 step d).
$'Hpmso 120°C, 0.85 (3H, t), 1.39 (3H, ), 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, 5), 7.61 (1H, t), 7.74 (1H, 1), 8.04 (1H, d), 8.23

15 (1H, d), 8.83 (1H, s).

Example 8

methylpropyl)-2 4-dioxo-thienof2.3-dlpyrimidin-5-yllcarbonyl]-4-methyl-4-

20  isoxazolidinel

_ ethvl]-1.2.3 4-tetrahydro-3-methyl-1-
25  methylpropy])-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, ethy] ester




15 trifluoroacetic acid (2nml) and triethylsilane (1.5ml). The solution was
then heated at reflux for 3 hours. The m xture was concentrated to dryness
.and the residue purified by chromatography on SiQ2 (4:1 i-hexane:ethyl
acetate) to give the sub-title conmpound as a yellow oil (294ng). 'Hcnci 3
0.98 (6H, dwdz20d0668H8, t), 2.27 (1H, non), 3.39 (3H, s) pCBsEmo{ddigs: d), 4.24
(2H, 20 s), 4.46 (211, q). c) 6-ft

2. 4-Di chl oro-5-thiazolvl)nmethyl]-1,2,3. 4-fetrahydro-3-nethyl -1-(2-net hyl proo
vl 2, 4-dioxo-thienof 2, 3-dl pyr| m d| nes- czgr boxylic aci d sodium salt Prepared

B e D00 SR A Tl S5 PA IS PP BBl T B

(45)-2 f[6- f(anémp_l szbjpgﬁauﬁuetmarmlyydté (rejgjl |-2],4~3:1cﬁlo?btlﬂ3ﬁcﬁé—5-%&i‘>9i£’dehyde
3-met hyl - 1- (2

ro 4-di'oxo-t hi en
> By i aCHiESE) gt PR et TR Gmt TR aeoadded HBA QompoBpeta usi ng

broduct of ox &t o SughaBAelind g 5508 RSB ISSH WAl BBt 8" e

120C, 0 93 5 ( 6 hixtdde, wak thi0 p(aﬂm&hneéd)etwe%n 2thy] doctateremd wat3, th8 ofg(aiﬂps w}r,e 3. 65 3. 8 1

(as) - 2" 116, 1 SosPlis el armphrien Sfphe Soeepiotiod iy Aasss Theesbe Pt 2- ot

vl progyD- 2, 4- Hymoﬁﬁﬂwasacuioﬂwdgmpﬂy (ﬁ bi-kidaneathbloehi) fbr 470 dy kubd -

'oaol'd'no rOH O NO N 7J 5 10
| soxazot T d title compound as ayellow%oam ?145g§l

"Hepcs 0.98 (3H, d), 0.99 (3H, d), 1.40 (3H, 1), 2.22-2.35 (1H, m), 3.40 (3H, 5), 3.76
) 10 (1H, d), 3.81 (1H, d), 4.40-4.47 (2H, m), 6.30 (1H, s).

b) 6-[(2.4-Dichloro-3-thiazolylimethyl]-1.2.3 A-tetrahydro-3-methyl-1-(2-

methylpropyl)-2.4-dioxo-thieno(2,3-dipyrimidine-5-carboxylic acid, ethyl ester

A solution of the product from step a) (0.45g) in dichloromethane (2ml) was treated with
15  trflooroacetic acid (2ml) and triethylsilane (1.5ml). The solution was then heated at

reflux for 3 hours. The mixture was concentrated to dryness and the residue purified by

chromatography on Si0; (4:1 i-hexane:ethyl acetate) to give the sub-title compound as a
yellow oil (294mg). |
"Hepen 0.98 (6H, d), 1.42 (3H, t), 2.27 (1H, non), 3.39 (3H, s), 3.75 (2H, d), 4.24 (2H,
20 s, 4.46 (2H, q).

Prepared by the method of example 1 step £) using the product of step b).
25  'Hpyso 0.92 (6H, d), 2.18 (1H, non), 3.27 (3H, s), 3.75 (2H, d), 4.50 (2H, s).

d) (45)-2-116-[(2 4-Dichloro-5-thiazolylmethvil-1.2.3 4-tetrahvdro-3-methyl-1-(2-
methylpropyl-2.4-dioxo-thieno[2.3-dlpyrimidin-5-yl]carbonyl}-4-methyl-4-
isoxazolidinol

30  Prepared using the method of example 1 step g) using the product of step ¢) and the
product of example 1 step d).



a) 6-f(3-Brono-2-thienyl hydroxynethvll-1.2.3.4-tetrahydro-3-nethyl-1-(2-
met hyl nropyl ) - 2. 4- di oxo-t hi enof 2, 3-dl pyri m di ne-5-carboxylic acid ethyl
ester Prepared according to the nethod of exanple 8 step a) using

3- br ono- 2- thiophenecarboxaldehyde. 15 "HcDGi 3 0. 96 3H d; 0.97 (3H, d),
1.38 (3H, WOZ0HESHE 1 hon), 339 (3H, s), 3.66 (lH PCESE2044000321 1" ) |
3.79 (1H, dd), 4.38-4.46 (2H, m, 6.38 (1H, d), 6.98 (1H, d), 7.35 (1H, d).
b) 6-f(3-Bronp-2-thienvfinethyll-1 36

?.3.4-tetrahydro-3-nethyl -1-(2-nmethvl nroppl)-2.4- 20

di oxo- t hi enofig ﬁsochzw: Io@sctsned)5x a@mp&y bize (8l hn§ 30 (385468 cBn 8RR
accordlng to tﬁ exanpl e tep b) using the product of step a).

' HCDC13 9@1)(45%(25,,8,502211(13&)1 t), 2 25 (111, non), 3.39 (3H, s), 3.72 (2H,
d), 4.32 (2H s), 4.47.(2H, q) 6.96 (1H d), 7.23 (1H d). 25 c.) -
6-f(3-BronD-2-thienyl)nethylI- .2.3,4-tetrahvdro-3-net hyl -1-(2-nmet hyi prouyl)
-2,4- di oxoRxanmiod 2. 3 devr|n1d|ne 5-carboxylic acid sodiumsalt Prepared
by the netho 0 s e :
(6H, d), , =-Iie :
d), 7.53 (1%&@@@_@@%{&5&3@&@, QMM%@% ﬁn.amm{,@ 2-f f
6- f (3- Brono-2-thi envl)) net hylT~- 3, 4-tetrahydro- 3-nmethyl -T-(2-
nethylpropy&¥££¥$@§¥$xotblenof2 3-dl pyri m din-5-vllcarbonvll -4-net hyl -

I soxazolidinol 5 Prepared using the nethod of exanple |I step g) using the
product of step c) and the ?roduct of exanple 1 step d). 'HDWVSO 120C, 0.91

(6H, d),1.40 (311, s),_ 2.19(1H non), 3.23 (31-L s), 3.65-3.81 (6H, m,
4.24 (2H, s), 5.00 (11 7.01 (IHd), 7.51(1H, d). 10 Exanmple 10 _-f)
- 5-TT(45) - 4- Hydr oXy+ th - 2-i'soxazol i di nyl | carbonyl | - 3- rret hyi -1 -(1- ‘

nmet hyl et hyl ) - 6- qu%\ 3-@trifluoronethyl)-1H pyrazol -4- |
nmet hvl | -t hi enof 2 j)'*’dl ﬁyrgm di ne- 2, 4(1, 311) -di one

a) 6-[(3-Bromo-2-thienyDhydroxymethyl}-1.2.3 4-tetrahydro-3-methyl-1-(2-
 methylpropyl)-2.4-dioxo-thieno[2.3- imidine-5-carboxylic acid ethyl ester

10

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

15 "Hepe 0.96 (3H, d), 0.97 (3H, d), 1.38 (3H, t), 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 (11, d), 6.98 (1H, d), 7.35 (1H,
d).

20
Prepared according to the method of example 8 step b) using the product of step a).
chc:g 0.96 (6H, d), 1.42 (3H, 1), 2.25 (1H, non), 3.32 (3H 8), 3.72 (2H, d), 4.32 (’)H
' 5), 4:47 (2H, q), 6.96 (1H, d), 7.23 (1H, d).
25

Prepared by the method of example 1 step f) using the product of step b).
YHpmso 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 (14, d).



-OH OON FF F O9/ N15 a)1.2 3

4- Teahydro-3-nethyl -1 -(I-nmethvlethyl)-6-[T5-nethyl-3-(trifluoronethyl)-iH

_pvrazol -4-yl | met hyl | - 2. 4- di oxo-t hi enof 2. 3-dl pvri m di ne-5-carboxy&c acid To a
suspensi on of

6- (br ononet Wyl 2064062398, 4- t et r ahydr o- 3- et hyl - | - (1- net hyl ethytabadoghsz 20

di oxo-thi eno[ 2, 3-dl pyrin idine-5-carboxylic acid nethyl ester (1.4g) in
chloroform (15ml) was added zi nc acet at 7(0 82g) and

1,1, 1-trifluoro-2, 4-pent anedi one (0. 55nﬂ) The m xture was refluxed for 3
hr. then allowed to cool, diluted with dichloronethane and washed wth

sodi um bi car bonat e solution The organic | ayer was separated and the

aqueous was eyt (25! ;g%gglﬁ}oﬁib@- 2k ﬁﬁf S 2ThaaR0BbRSHAuORR.C extract s

were dried 25 Ta 0 apor ated under reduCed pressure.

- The resul ti ngmg ot §-y8errboryHel-methpltded wit h

hydr azi ne m)n%m\/ 1&1110 0 24ml) and the reaction was stirred at anbi ent
tenperature f lThe reaction was evaporated under reduced pressure,

di ssol ved Bn amgﬁmdluimg the niethodrlf pxaniplebitesl g)using (Rdprolict 5Pt ¢yand (Ol ) WO
-2004/ 065394 PCT/:SE200410110052_ 38 and refluxed for 20hr.: The resulting
solid was col PEOPRETpiPoRe 1 38R Don, washing with water and then di et hyl
ether to give t Sg)a [ 1[I\/H—I]+
ethel 1o 9 (GHﬁSM libo“d bbﬁémrmqmm 3)22 thl-ﬂ n(n% @&9{3%'@3(@% 31 @ﬁ

bs), 13.44 (| ®),4.2 ZHs;), 50 (1H, 5}, 7.01 (1K), 7.51 (lH d).

5 [[(4S)-4-Hydroxy-4-nmethyl -2-isoxazolidinyllcarbonyll-3-nmethyl-I-(1-nmethvle
hy[) -
6~1[. 5- et hyl - @gmpleflmor onet hyl) - 1H gyr azol - 4- vI ] met hyl | -t hi eno[ 2. 3-dI pyrl m
dine- 2,4(1H3 NeJ : f juct . of . part a) (0.2

in anhydrous ' At ; : R ; ety siiise (0. 29 n1)

1- hydr oxybenz ﬂiefh\i!ﬁm'lﬁ‘-ﬁ(lfﬁ-ﬁ?ﬁn’&?—(ﬁiﬂdoﬁm&h@-1H—gvrazol—4~3rl] methyl]-thieno[2.3

dlpyrimidine-2.4(LH,3H)-dione

15

8) 1,2,3,4-Tetrahydro-3-methyl-1-(1-methylethyl)-6-[S-methyl-3-(triffaoromethyl)-1H-
pyrazol-4-yiimethyl}-2 4-dioxo-thieno[2,3-dipyrimidine-5-carhoxylic acid
To a suspension of 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyi-1-(1-methylethyl)-2,4-
20 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 exiracted with dichloromethane. The combined organic exiracts were dried
25  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 pressurs, dissolved in acetonitrile (10ml), treated with 2M HCIl solution (10mI)



di et hyl chl orophosphate (0.075 m) and the m xture stirred at anbient
tenperature under nitrogen for Ihr.1 Smn. (48)-4-Methyl-4-isoxazolidinol
hydrochl ori de (0.07g) was added and the reaction m xture was stirred at
anbi ent tenperature for 20hr. It was 15 concentrated under reduced pressure,
di | ut ed wi VYR 2H{OBEt ed sodi um bi carbonat e sol ution anBCERESH48E2W t h

di chl oronet hane. The organic extracts were dried over anhydrous nagnesium
sulfate, filtered and evaporated under mgduced pressure. The resi due was
purified by colum chromatography over silica, eluting wth dichloromethane

it le compouttd fefixed Sy DOHE AR Yo AR LECHR Rd wilk Ao iig i © 917 55°
(3H, n); 1:4vatérdd tieen di@hyl Gthestigivethe sid-1: (oBidous) gs a3082 (0.8, m), 3. 75

(2H. 7 (1H, bs). 5.23-5.42 (1H, ), 13.38 (1H, bs) 25
Lo 1o 2004 GRS SERD AT IEIR S Ghboss ' 39 Exampl e 11 -

6-[[ 3, 5- Di met Mihysb 1(48(68rd) .7/ (3K, 51509 (3H.0), 420(CHIE] KIE L 8, 183 (HLNy dr oxy.-
4- met hyl - 2- 1soxazol i di nyl | carbonyl] _3-nethyl-1-(1-methyl ethvl thieno]?2, 3-"
di nyrim df neb®, 4- (11H 3H)-dione 5 0H OOIN OS .6N a)

6-TT3. 5 D nethvl -1-(2-pyridvl)-1H pyrazol -4-yllnmethvl-1,2.3,4-tetrahvdro-3-mj
et hyl - 10 1-(1- et hyl et hyl) -2, 4-di oxot hi eno{ 2, 3 dj pyr| m d| ne- 5 car boxylic
aci d net hyl bkl i Bdemayet-ethil-2-isoxazolidinyl]earbonyl thylethyD-

6- (bronmonet h 1‘b]h¥-|y }ﬂ gu‘:ﬁt ghﬁég a¥ ] %%4 4-

di oxot hieno|
acet yI acet onatd H.3H)-dione
10 To a suspension of the product of part a) (0.2 g) in anhydrous dimethylformamide (3m1), ' )
was added triethylamine (0.29 ml), 1-hydroxybenzotriazole (0.078 g) followed by
disthyl chlorophosphate (0.075 ml) and the mixture stirred at ambient temperature under
nitrogen for 1hr. 15min. (4S)-4-Methyl-4-isoxazolidinol hydrochloride (0.07g) was

added and the reaction mixture was stirred at ambient temperature for 20hr. It was

15  concentrated under reduced pressure, diluted with saturated sodium bicarbonate solution
and extracted with dichloromethane, The orgenic extracts were dried overvanhydrcus
magnesium sulfate, filtered and evaporated under reduced pressure. The residue was
purified by column chromatography over silica, eluting with dichloromethane / methanol
(98:2) followed by dichloromethane / methanol (96:4) to give the title compound es a
20 solid (0.11 g). _ :
MS (EST) 516 [M+H]" : S
"Hpmso 1.24-1.38 (3K, m), 1.44 (6H, s), 2.20 (3H, s), 3.18 (3H, 5), 3.62 (2H, m), 3.75
(2H, m), 3.82 (2H, mj, 4.37 (1H, bs), 5.23-5.42 (1H, m), 13.38 (1H, bs)

25

30




- hydrate and 2-hydrazi nopyridine by the nethod of exanple.l part e) to give
the sub title conpound. 1s Ms (ESI) 468 [ MH] + 'HDmso 1.45 (611, d), 2.16
(311, s), 2.56 (3H s), 3.18 (3H, s), 3.78 (3H s), 3.95 (2H, s), 4.40 (IH,
. s, br), 7.31-7.34 (1H, m, 7.79-7.82 (1H, m, 7.93-7.97 (IH m, 8.45-8.47
(I H m 20wip)206sd65845- Di met hyl -1-(2-p r~id PCT/SE2004/000052

| f)-1H pyrazol -4-vl I nmethyl -1, 2, 3, 4-t el rahydr o- 3- net hvl -

1-fl-methyl et hyl)-2, 4-di oxot hi eno( 2, 3-dj I%ri m di ne- 5- car boxylic acid
Prepared fromthe product ofpart a) by t met hod of exanple 6 part b) to

give the sub-_title_conmpound as a solid. M5 (ESI) 454 [ MtH + 25 WO
P@ﬂ@gégm 000052 40 c)

2004/ 065394
6- 1[ 3. 5- Di net 31D 4 bt Skv-4- hydroxy-4.
-, methyl-2-is TnyTricaroony y
- (1- et hvl et , gonhzpliginylleanbonylldmeethyl-14 p pared fromthe
product of papt ]p WY Q‘e f exarrple 1 part g) to give the title 5
conmpound as aﬂ% t MtH + ' HDVSO 1. 23-1.46 (9H, m,
2.17-2.18 §3H, m, 2.55-2. 58 (3H, m, 3.18-3.19 (3H m, 3.57-3.94 (6H, m,
4.38 (1H; s, br), 5.42 (1H, d), 7.30-7.34 (1H, m, 7.81 (1H d), 793 7.97
(IH, m, 845847(1H nm 10 Exanple 12

ahDiinien 612 So

5-1[(4, 3")-4-Hydr oxy- 4- net hyl -i soxazo[ i di nyIIQ@-rboij-S rrethyl-l-(l met hyl et
hyl ) - 6(1H—pyrro|o[23b|ayr|dln3yld‘reth hi eno( 2
3-dl pyrinudi ne-2. 4(1H. 3H) - di one

10 1-(1-methylethyl)-2 4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid methy] 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-tifle
_ } ' conipound.
e 15 MS (EST) 468 [M+H]"
"Hpmso 1.45 (6H, ), 2.16 (3H, s), 2.56 (3H, 5), 3.18 3H, s), 3.78 (3H, 5), 3.95 (2H, 5),
4.40 (14, s, by), 7.31-7.34 (1H, m), 7.79-7.82 (1H, m), 7.93-7.97 (1H, m), 8.45-8.47
(1H, m)

20

1-(1-methylethyl}-2.4-dioxothieno[2,3-dlpyrimidine-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]"

25



N O NONN 15 :

a)l, 2.3.4-Tetrahydro-3-nethyl -1-(1-nmethvl et hvl )-2. 4- di oxo-6- (1H pvrrol o] 2, 3-
bl pyri di n-3-vl net hyl | -t hi eno[ 2, 3-dl pvri m di ne-5-carboxylic acid, sodiumsalt
Prepared f

6- (br onone ‘%ﬁg}"k‘"'&“‘% 3, 4-tetrahydro- 3-met hyl - | - ( 1- met hyPEVREAYH0%2 50

di oxo-t hi eno[ 2, 3-d] pyri m di ne-5-carboxylic acid, nmethyl ester (0.45g,
1.20muol ) and 7- azaindole (0. 17g, 1.440 nmo) usi ng the nethod of exanple 6
part a). The residue was purified by silica chromatography eluting with a
gr adi ent frmmymmlmn-lH—ﬁﬂhﬁﬁanmm@hﬂDB-WeS)Wth~¢-t e to give
a colourless ojl (0. . li ssol ved in THE (2m) and
treated witHeeyloqs giene{ 2 3-EpyHmidiennt hanol .

After 5 hour254_£1g;wgbﬂétate appeared whi ch was f| | tered off washed wth*
THE then wit er Ive the sub-title corrpound as a pale yellow solid.

M5 (ES) 399 I{rmarqdfrm@mdymm bpeyrhesrrted/of eoagide 1 gart g) to give the title

' I5)f£3(4(8)1ﬁ?pyr %ﬁ@ﬁfgfgﬁw i soxazol i di nyl | carbonvl | -3-net hyl - - (1- met hyl et hv

yridin-3-yl rMSMP():})ISBQEM@H]T 3-dl nvrimdine-2,4(1H, 3H)-di one” Prepared from

(e B oauct by ext B AGREL A fh 68 w0 d DS AR B RS 2, 5, 02

by reverse ma§94 tdﬁ@ig%%%ﬂm 55&?/056@(?&%@ @36-7%46{%),%1%@%&&?9@ |
acetonitrile give'the title conmpound asavx/mtefoam gj. M5 (APCI)
484. 1642 [Miﬂﬁ(l&lemmm@bﬂ( BBm) 44 (9H, d+s), 3.18 (3H, s) 3 4-4.4 (7H,
range ofwopr’r) 5.45 (1H, bs), 7- 7.06 (1H, m, 7,43 (IH, s), 7.93-7.99 (1H,
m, 8.18-8.20 (IH, d), 11.53 (1H, s). Exanple 13 )
(4S)-2-116- Mﬁ_’mthvl-l-m DVri di nyf-1H Dvrazal -4-yl | methyl | -12, 3, 4-

6-(1H-pyrrolo[2.3-blpyridin-3-yimethyD-thieno{2.3-dIpyrimidine-2.4(1 H.3H)-dione

15

blpyridin-3-yimethyl)-thieno(2.3-d]pyrimidine-3-carboxylic acid, sodium salt

Prepared from 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-

20  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

25 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+HT"




- 15 tetrahydro-3-nethyl -1-(1-methyl ethyl)_2. 4-di oxo-thi enol2, 3- dtuyrlnudln 5-
yii carbonyl|-4-methyl-4-isoxazolidinol .110H OOO /I\ N a)
6-[[3.5-Dinmethvl-1-(4-pyridinel)-I H-pyrazol 4-yllmethyl]-1, 2, 3, 4-t et rahydr o-
“3- 20 nethyl-1-(1-nethvlethyl)-2, 4-di oxo- _

t hi eno[ 2. 3- gaysoufasdsone- 5-carboxylic acid ethyl ester T Hiol of the
product of exa{rg?ae 2 step a) (500ng) in acetonitrile (ng?’ﬁvggwogﬁged

4-ehl oropyridine hydrochl oride (550ng). The mixture was then nicrowave
|rrad| ated at 100Wand 140C for 20 mnutéd. The mixture was concentrated to
dryness 25 and purified by chromatography on SiQ2 (EtQAc to 20% MeCH in
EtOAc) to give the sub-title corrpound as a white solid (200rrg) ' Heuctu
1.55 (6H, d), 5.), 44 . ; - 3.96
(2H, s), 4.46

PCTI SE2004/ 000 Mﬁl 2@);6 |p_ynd1n-3 ylmcthxl)—thlenol2,3-g|pmm1d1ne-2,4g 1H,3_Ii)-d1on
6-ff3,5-Dinethvl -1 - Vr|d|n raz 34t t rahvdr o-
3. methyl-1-( rqupﬂ%p ?/Pﬁ"d'ie{ﬂ} gﬁb@fggaﬁ%?\éfoﬂ??jl gxaplet hoxyl i c
acid sodi ug sat i) ®.08 bﬂ!hb@@féﬁh d yait g R ResRIud sing the

- product of IB1step a%@ getﬁe t bl@ Iglg?SH ssm,u V&g&%ﬁws) 3.17 -

(3H, s), 3.85rqVeLse pbfaseHEL@z(%%ltpg%%aqwu#él%zmmwmta%n@ anitgRfe c)
(4S) - 2- F16- 1T tc?x\ﬁ & ﬂe?‘%am/ 1 H-yyrazol 4-yllmethyll-1,2.3,4 10
t et rahvdro- 3- v?ﬁ%ﬂ% bmlm aé % dO d| oxo-t hi enof 2, 3-d} pyri m di n-5-y11
carbonyl | - 1) MWIW¢WR )i"HioI i di nol Prepared using the method of

exanpl e 1 step g) usi ng the product of step b) and the product of exanple 1
step d). 'HDMSO 120C, 1.40 (311, s), 1.48 (6H, d), 2.18 (3H, s), 2.39 (3H,

s§ \} 3.21 (13H SMpmsd. 1688-1.44 (9H, d+s), 3.18 (3H, 5), 3.4-4.4 (7H, range of ppm), 5.45 (1H, bs), 7-
7.06 (1H, m), 7.43 (14, s), 7.93-7.99 (1H, m), 8.18-8.20 (1H, d), 11.53 (1H, s).

Example 13
{4.5)-2-116-[§3,5-Dimethyl-1-{4-pyridinyD)-1 H-pyrazol-4-yl}methyl]-1.2.3.4-
15  tefrahydro-3-methyl-1-(1-methvlethyl)-2.4-dioxo-thieno2,3-

yljearbonyl]-4-methyl-4-isoxazolidinol

20
- gster
To a solution of the product of example 2 step a) (500mg) in acetoniirile (5ml) 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 Si0; (BtOAc to 20% MeOH in EtOAc) to give the
sub-title compound as a white solid (200mg).
IHCDCB 1.55 (6H, d), 2.27 (3H, s), 2.41 (3H, s}, 3.37 (3H, 8), 3.94 (3H, s), 3.96 (2H, s),
4.46 (1H, s), 7.49 (2H, dd), 8.69 (2H, dd).



15 (1H, S), 3.70 (211, d), 3.80 (111, d), 3.89 (211, s), 4.47 (1H, sep),
7.55 (211, d), 8.62 (214, d). Exanple 14

(4S)-2-1T6-TT3,5-Di et hvl -1 - (2-pvrim di nvf-1H pyrazol -4-vllmethyll-1, 2,3, 4-
20 tetrahvdro-3-nethyl-1-(1-methylethvl)-2,4-di oxo-thienol2, 3-di pyrinildin-5]
y 11lcar boW§Pa+A65iE, hyI 4-isoxazolidinol OH N, O OChlPEISEHIRIOSAI N a)
6-1x3,5-Dinethvl-1-( )rimdinv])-I1Il3-Dyrazol
4-vilmethyl}-1.2,3,4-tetrahydro-3- 25 42 |

met hyl -1 - (1- nmet hyl et hyl ) - 2, 4- di oxo-t hi enof 23-dl nvri m di ne-5-carboxylic acid-
ethyl ester Prepared according to the method of exanple 13 step a) using
2-chl oropyri m di ne. V\D 20041065394 PCT/ SE2004/ 000052 43 HCDC13 1.52 (611,
d), 2.31 (315 [83-Dimelh zol-daylimetholh-1 2 etrghydra-345 (1H, s),
7.19 (111, : 25 : e ] "d sdium
r3,5-Dineth ] ‘ ' -1 6 rahvdro-
3 5 net hyl -I_j_l nmet hvl ethyl) 2 “4- di oxo- th| eno(2 3- dI pyr| mdl ne 5-carboxylic

aci d SOdI um salt Pr d t he t ho X step f) using the

or oduct Y g o @w@@h”ies@aguﬁn&ﬁe ST I

3.31 311 S 1 1sy S 10
D i s o sy .
met hyl - 1, 2, 37.62(2H, dd), 8.63 (2H dd).

tetrahvdro-3-nethyl -1-(1-methvl et hvl) -2, 4-di oxo-thi enof 2, 3-dl pyri m di n-5-Kjc
ar bonyl I -

. ©) (45)-2-[16-[13.5-Dimethyl-1-(4-pyridinyl}-1H-pyrazol-4-yllmethyl]-1.2.3.4-
10 imi

4-methyl-4-isoxazolidinol
Prepared using the method of example 1 step g) using the product of step b) and the

product of example 1 step d).
"Hbmso 120°C, 1.40 (3H, 5), 1.48 (6H, d), 2.18 (3H, s), 2.39 (3H, s), 3.21 (3H, 5), 3.65
15 (1H, 8), 3.70 (24, d), 3.80 (1H, d), 3.89 (2H, s), 4.47 (1H, sep), 7.55 (2H, d), 8.62 (2H,
d. '

Example 14

20  tetrahydro-3-methyl-1-(1-methylethyv])-2.4-dioxo-thieno[2.3- rimidin-5-
vilearbonyl]-4-methyl-4-isoxazolidinol ' )

25

egter

Prepared according to the method of example 13 step a) using 2-chloropyrimidine.




- 4-met hyl - 4-i soxazol i di nol Prepared by the nethod of exanple 1 step f) using
t he product of step b). 15 'HDVSO 120C 1.40 (311, a), 1.47 (6H, d), 2.18
(311, a), 2.52 (3H, s), 3.21 (3H, a), 3.63- 3.72 (3H, m, 3,78-3.83 (111,
m, 4.46 (IH, sep), 4.98 (1H a), 7.38 (1H t), 8.81 (211, d). Exanple 15
5-f f(495) -4wU3Qd¢4mgmA- met hyl - 2-1i soxazol i di nylicarbonyl 1p3rsmbdnbestz (1 20
nmet hyl et hyl ) - 6-f (1- phenyl 111-uyrazol

yl)methyl]-thienof2, 3-rllpyrimdine-2, 4 ng,SH)-di one OH ONO O-Ng rl1
ni~ i WD 2004/ 065394. PCT/ SE2004/ 000052 %44 a)l 2, 3, 4- Ter ahvdr o- 6- f hydr ox
(1-phen 1y I'H pvrazol -4- Ylérreth | 1]-3-nmethyl -1-(I
met hyl et hyl ) - 2,Heodi d)A3-(PHi nZ)PQi/ s 6\&5|(3\H£ﬁ)r?e375(35aﬁb699m(5ﬂ: 4P @Hhs) ester
To a solution
1, 2,3 4- tetra?nr‘aﬂ?? PR B (1- et hyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-
d] pyri m di ne-5-carboxylic aC| d et hyI ester (2.0 g), 1-phenyl-IH pyrazole-4 5
car boxal dehyd 6( .
1, 3- di net hyi - 2:%ilEd Y b{4pygimidin AR ’ Gl Al
THE (35 m 3 washaddedmsh i#Rdifid-5-catborviRGcidupsiem
ni trogen and e-resulting mxture stirre ' . G acral acetic acid
(1.5 M) was sifdded, the mixture al lowed to wane to roomtenperature,
diluted with pa e rgani c extracts
washed with vvat%ﬁédwgd ovgr%T%%ﬁg Elt?ﬁ(;??xné s?‘&%gﬂ ate, filtered and
evapor at ed undéimbeblé&@dﬁ, B), 899 (314, s)‘lihiﬁ (3Hps); ﬁ&b(%s),ﬁm&(ﬂHes), 95 GH, sm
chr omat ogr aph luting with i-hexane/ethyl acetate (4:1)
foIIovved by |¥ﬁg¥1§1§f§ @q’fgetate (1:1) to give the sub title conpound

3 10

4-methyl-4-isoxazolidinol

Prepared by the method of example 1 step f) using the product of step b).
15 'Hpuso 120°C 1.40 (3H, 5), 1.47 (6H, d), 2.18 (3H, 8), 2.52 (3K, 5), 3.21 (3H, 5), 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

20  methylethyl)-6-I(1-phenyl-1H-pyrazok-d-ylimethyll-thieno[2,3-dlpyrimidine-2.4-
. ) (1H 3H)-digne




(2.32 g). M5 (ESI) 469 [MtH + 15

b) 1, 2, 3, 4- Teahydr o- 3- net hvl - 1- (1- et hyl et hy) - 2, 4- di oxo-6-f (Il -rohenyl -1 H pyra
zol -4- vl)nmethyl |l -thieno[2, 3-djpyrimdine-5-carboxylic acid ethyl ester A
solution of the product of part a) (2.32 g), trifluoroacetic acid (10 nl)
and trietWQRPUHEHY (5 ) in dichl oromethane (5 m) wWBST/H2RH480052 40C under
nitrogen for 24 20 hr. The solvent was renoved in vacuo, the residue

di luted wi th agueous sodi um bi car bonat e4gol uti on and extracted with

di chl oronet hane, the organic extracts washed with water, dried over

anhydrous negrnes ,3,&%&&4@@@-[@% dxiyelr- %mﬂﬂmﬁy&ﬁﬂf@ﬂiﬂ etHAf8Imdhyl-1~gduced
pressure. The reS| ue was pur| i ed by colum c romato%rap y Over Si l'ica,

el uting wit hing SEd e 18 A iCRIGISEICIGOId Sy @ele/ et hyl acet at e
(4:1) to giv ( M+H] +

" HDnso 1. 26 ?%?—gé %Jﬁ%{%?ﬁ;{% Eeﬁﬁyd%@ @%ﬂé{@q(l?)ﬁ H‘é‘}’ﬂl’ﬁ”ﬁ 4-5-11‘&11%&3’[3[329 (211,

q), 4.37 (I I-d]pmmdme)s-ca?bcﬁ&hc?ametbﬂ-d;stenjz,0 2, 4phenyd-1 Hpkehzobg-4- 7. 65 (I H, s),

7 78-7.81 (2 30..C

1. .S)

23,4 Thalthh BhagefRaf 019 Dond Naso Pl 405 o w2 BRI S 1 vy azo
‘I - ;j vl rr]f:t hmmln %tﬂiy&mﬁé THB(38 my){jwai}addﬁ&ﬁ?lq&ghﬁbﬂ bf EDAGB. dzlﬁﬂmarrz]m f[) omt hle
product of part t hod of exa ar to glvetesu-tlte
conpound as 3RASHE Bgen g@@ﬁ%"‘gﬁ@ “Wﬁﬁ%é%@ba 6%@%22 acets acijd ] Smaj) yag o5
[ MtH] 4 d) added, the nnxture allowed to warm to room temperature, diluted with water and
5-F((4S)-4- Hydrox -4-met hyl - 2-i soxazol i di nv?l carf:)ony | - 3- met hyl - | -(| -

net hvi et hv 1) exag wzbheﬂwl aceietep the prgmicexirpgiswaghed mthmms{@eg Oﬂﬁfpyrl i di ne- 2. 4
|-or gdﬁir 0 ) e@gx’%&gs Tl%gﬁﬁ%ﬂétb&%&%&@a%a %}9 roxybe Rzo? ri azoe{ge ( E)th
I'n di chl or onesitheneas(rified hy velsma dhieehatograpby bydr aiticmelhytiig J6tniHexamedbhyl
N-(3-di met hyacemen@HS Cttblka {}Iy RLIMLE @Y Pad, {erpl q?to give the sub-tifle compound
(2329
MS (ESI) 469 [M+H]"

15
b) 1.2,3.4-Tetrahydro-3-methyl-1-(1-me
vDmethyl]-thieno[2,3-d]pyrimidine-S-carboxylic acid ethy! ester
A solution of the product of part a) (2.32 g), trifluoroacetic acid (10 ml) and
triethylsilane (5 ml) in dichloromethane (5 ml) was heated at 40°C under nitrogen for 24

20 hr. The solvent was removed in vacuo, the residue diluted with aqueous sodium

bicarbonate solution and extracted with dichloromethane, the organic extracts washed
with water, dried over anhydrous magnesiwmn sulfate, filtered and evaporated under )
reduced pressure. The residue was purified by column chromatography over silica,
cluting with i-hexane/ethyl acetate (9:1) followed by i-hexane/ethyl acetate (4:1) to give
25 the sub-title compound (2.11 g).

. MS (EST) 453 [M+H]"

| "Homso 1.26 (3H, 1), 1.47 (6H, d), 3.19 (3H, s), 4.04 (2H, 5), 4.29 (2H, q), 4.37 (14, 5,
br), 7.28-7.32 (1H, m), 7.47-7.51 (2H, m), 7.65 (14, s), 7.78-7.81 (2H, m), 8.40 (1H, s)

30

yDmethyl]-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 salid.




- hydrochloride (0.45 g) and the mixture stirred at anbient tenperature under

nitrogen for 10 18 hr. It was diluted with water and extracted with

di chl oronet hane, the organic extracts were washed successively with 1. ON

"~ sodi um hydroxi de and water, dried over anhydrous nmagnesi um sul f ate,
filtered argoenapssat ed under reduced pressure. The regr@usoyesopurified by
col um chromat ogr aphy over silica, eluting wwth ethyl acetate / nethanol
(99:1) followed by ethyl acetate / methanol (49:1) to give the title
compound 15 as a solid (0.14 g), MS (AP8) 496 [M+H * ' HDMBO 1. 46-1.52 (6H,
m, 3.18-3.20 (3H, % 4.12 (6H, m, 4.41-4.54 (1H, nm, 4.62-4.79 (1H,
m, 5.48-5. 56\4ME$I)235[NHQ] (IH t), 7.49 (2H t), 7.64-7.68 (1H m), 7.79
(2H, d), 8.39 (1H, s) 20 Exanple 16

6- F( 8- Fl uor oqui aol i n-4-yl ) met hyl | - 5-1[ (4S) 4- hydr oxy- 4- net hyl i soxazol i di n- 2-
yl | carbonyl }-di5 4[&@@[—@@%33%&1&1%@@3@1cﬁn?vlﬁa:ﬁbnvﬁ)w-trr&}ﬁ}'l—méi~2 4( 1H. . 3.
bi)-dione OCH O ? PCTI SE2004/ 000052 46 a)
8- FI uor o- 4- méagial 2 S g SOl wayEImIEeeds i) jn

et hanol (%85 g[rj;)ﬁ;m%nadded concentrat ed hydrochl oric acid (21 m), iron
“(11'1) chlori exahydrate (111 -g) and zinc (l1) chloride %va?ndthe
resul ting mi xkokselutias ohBgpeduetel pate) (St the prodyat OQQWT(W HE 5 added

dropw se over AT WAk %Pm uSq The reaction
mxture was al #5%&%@5 Jﬁj%ﬁe@%gggﬁlat ed er ?é‘gﬁ‘% 5%Jelpr essure. The
resul ti ng oi ltriethylamine (0.36 ml) and N- (3-dunethylam1nopropy1)-N -ethylcarbodiimide

hydrochloride (0.45 g) and the mixture stirred at ambient temperature under nitrogen for
3 10 18 hr. It was diluted with water and exiracted with dichloromethane, the organic

extracts were washed successively with 1.0N sodium hydroxide and water, dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced pressure. The
residue was purified by column chromatography over silica, eluting with ethyl acetate /
methanol (99:1) followed by ethyl acetate / methanol (49:1) to give the title compound
15 asasolid (0.14 g).
MS (APCI) 496 [M+H]
'Hpmso 1.46-1.52 (6H, m), 3.18-3.20 (3H, m), 3.51-4.12 (6H, m), 4.41-4.54 (1H, m),
4.62-4,79 (1H, m), 5.48-5.56 (IH; m), 7.30 (1H, t), 7.49 (2H, 1), 7.64-7.68 '(IH, m), 7.79
(2H, d), 8.39 (1H, 5)
20
-~ Example 16
' ) 6-1(8-Fluoroquinolin-4-ylymethyl]-5-{ [(4,5’)-4~hvdrdxv-4;methvlisoxazolidin-g;
Tlcarbomyli-1-isopropyl-3-methylthieno[2.3-¢|pyrimidine-2.4(1 H 3H)-dione

25



was basified to pH 12 with 2M sodi um hydroxi de sol uti on,
then the agueous was extracted wth ethyl

ar bocel and
conbi ned organic extracts
filtered and evaporated under reduced i o pressure.
by col um W¥ar#Hd#6838t aphy over silica, eluting with
(3:1) followed by i-hexane/di ethyl ether

filtered through
acetate (x2). The

were dried over anhydrous nagnesi um sul f at e,

The residue was purified
i - ENEEMHIOWEhy| et her

(2:1) to.give the sub-title

conpound as a solid (8.25 g). Ms (ESI) (MtH + 1HCDCI3 2.72 (3H, s), 7.28
(IH, in), 7.39 (1H mM, 7.49 (1H m, 7.77 (1H, d), 8.83 (1H, 15 d) b)

8- Fl uor o- 4- qj fal,l.nes: de To a solution of the product of part a)
(8.25 g) in gidoﬂj %l(aﬁlﬁaﬂ%éoc was added, dropwi se over 20 mn., a

¥
sol uti on of Yelaaolution df BRuatearitnedRd xd ia eﬁﬂaﬁo]rﬂlBS mi)dvasatided dohcenBbtedi | ) The

20 hrs. To.« Riputea foR2kiTh g Cuf crlafiShecEieste Eu R fuf B BB RERR pensi on

20 hrs. To t
was decant ed4.{ gpaﬁdttﬁ@reeghﬁgimﬁ@&re Wayﬁedfeattalso"d’ hqemymﬂquceioaygs svak hen
evapor at ed under. reduced he resi due was purifi y col um

Iéfressure and t
chr omat ogﬁapn Jdeddeapwisa qveds winythen ghe mpstase wepredieador 2has. h@rereaotiszy to give

the sub-titl W@ﬂoﬁ@ B%ﬁglgth&lélﬁp@%te@)m%e%56%4;5@3&512@ %&%ﬂhﬂ%yﬂmncu

7.54 COH, : 10. 52
(IH,s) ¢) was basified to pH 12 w1th 2M sodium hydroxide solution, ﬁltered through arbocel and

30 ot hyl et noie S kR eb BFIeR P M ok o TAEL B Sertid Bl
ester To a siletddrizd o0br anhydrous magnesmm sulfate filtered a.nd evaporated under reduced

1,2, 3,4-tetrahydro-3- net, hIeth 2, 4- dj oxot hj.enol 2, 3- ,
i pyr | m dne PR pERATRIGiegAs AUt R gy <USHL A Bty YR S AHGHE Hithoar ¢ b))
in

(1.2 g) and Lhécanéi’t!i‘éﬂiyh&ther&é%ﬁﬂl@w&@bﬁ ﬁb&@h&d@ﬁ%&m&xmm%ﬁ?@me sibltitfe N )
anhydrous THE (20 ni 004/ 065394 PCTI SE2004/ 000052° 47 added a
freshly prep&?’@ﬂo@élﬂﬁlﬂﬁ‘ﬂﬂ@# BBA (2.4nl of 2.5M n-Buli, 0.92nml of

di i sopropyl amgﬂ&sl I@r[ Rpdfous THE (10nl)) at -78C under nitrogen and the
resul ting mxture StII’I’eJ for 1.5 hr. Gacial acetic acid (3 m) was added,
the mixture al'Homm®.72(3H, s), 7.28 (1H, m), 7.39 (1H, m), 7.49 (1H, m), 7.77 (1H, d), 8.83 (1H,

15 d)

| -(1-
et hyl

b) 8-Fluoro-4~quinolinecarboxaldehyde
To a solution of the product of part 2) (8.25 g) in dioxane (20 mI) at 70°C was added,
dropwise over 20 min,, a solution of selenium dioxide in dioxane (15 ml) and water (5
20 ml). The reaction mixture was refluxed for 2.5 hrs. and then ambient temperature for 20
hrs. To the resulting mixture was added ethy! acetate and the suspension was decanted -
from the solid selenium metal. The organic layer was then evaporated under reduced )
pressure and the residue was pyrified 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+HT* ‘
"Hepes 7.54 (1H, m), 7.67 (1H, m), 7.83 (1H, d), 8.82 (1H, d), 9.26 (1H, d), 10.52

| (IH, )

25

¢) _6-[(8-Fluoro-4-quinolinyDhydroxymethyl}-1,2.3.4-tetrahydro-3-methyl-1-(1-
methylethy!)-2 4-dioxo-thieno{2,3-d1pyrimidine-S-carboxylic acid, ethyl ester

To a solution of 1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxothieno{2,3-
dlpyrimidine-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(1H}-pyrimidinone (1.3 ml) in anhydrous THF (20 ml) was

30

T




-warmto roomtenperature, diluted with saturated sodi um bi carbonate sol ution
and 5 extracted with DCM (x2), the organic extracts were dried over
anhydrous magnesium sulfate, filtered and evaporated under reduced

“pressure. The residue was purified by colum chromat ography over silica,
el uting w twaxbhmissoe/ et hyl acetate (80:20) foll owed ' _ et hyl
acetate (60:40) and then by i-hexane/ethyl acetate (25?%% ’S'?gﬁg‘??%?t he
sub-title conpound as a solid (0.81 g). ID 1o M5 (ESI) 472 [M+H + ' Hcoci 3
1.40 (3H, t), 1.46 (6H d), 3.35 (3H s)*73.76 (1H, d), 4.36 (1H bs), 4.48
(211, quartet), 6.74 (1H, d), 7.44 (2H, m, 7.72 (1H d), 7.93 (1H d),
9.06 (1H, d) adyled a freshly prepared solution of LDA (2.4ml of 2.5M n-Buli, 0.92ml of

6-[ (8- Pl uoro- el 1.0 I -1 sksahvdr o: 3- net -j -l -methyl eth
Vil 2, a- 15 dsaRnt AR i Aot ot AU el il V1o o
degassed sol uhixtume sifret] fer 105 nd (@icial facqtizratidd} miDw® w@iied, theaniryae silksvedlid® (15 nl)
; under nitrogen was added triethyl ampe (0,85 and trifl uoroacetic
anhydri de (0.%R® ?0%@111??%@’5‘& Fﬁﬁeﬁwﬁﬁ aqtéra%&go@p%ppg&oagtea%ﬁxwdt enper at ur e
for 2 hrs.s 10%kaéd Wit DONO(X2), elireaind extidetd wee dMR8 oAt AaBydrSustri@nbiih Ur € under
nitrogen and then hégqrdogenat ed at 4 bar, 20 anbient tenperature for 20 hrs.

The m xture vty filiepdead evapgirpd uadesaedused pressiree Tha mrsidue Mias perfaad bynashi ng

with ethyl a i 0 ssure.
The. resul ti ng LepfeIRiid Rty ot i, AR e AP AL R St RO foloRef 20
95:5, filt erkyd-henatefettyl acetatre(00:40banddentivtithesinetethyl acetdte2SaMpitoggivestiei n vacuo
to give the sup-t.itl]e a, solid (0.42 . 25 M5 (ESI) 456 [ MtH) +
'H_,cgas 1,37 (%E{‘ﬁ]ﬁ"l,’mli‘?“éﬁgigﬁgﬂé?:%Q's? (3H,( s), D 42 (213,(qua3tet),[4.z%
(1@ 3)3),3130496%(133?1944;5;)1\&1{1 38 (1H, d), 7.43 (111, m), 7.56 (1H m, 7.92

1H, , 8.95 H,

-1 (8- P uor o- 4k F3H: b 819 35540H. DB T8AHIA SIS PY 498 @Fhret byl ot h
1)-2,4- 30 dj g ] MUK, é | € o@giflgysodium salt To
2 eghssed sof oam, SR @ A L P 18 Oy TSP S FOF o0

m )/ methanol (1 m) under nitrogen was added I N sodi um hydroxi de sol ution

)

1.4 n) and e Bl B 2% 430060 At em: . Th
enctoh i hea R £ P2 A L 8

15 dioxo-thieno{2.3-d]pyrimidine-S-carboxylic acid ethyl ester
- Toa degassed solution of the product of part c) (0.8 g) in anhydrous THF (15 ml) under

nitrogen was added triethylamine (0.85 ml) and triflucroacetic anhydride (0.4 ml). The
reaction mixture was stirred at ambient temperature for 2 hrs, 10% Palladium on
charcoal (0.1 g) was added-to the mixture under nitrogen and then hydrogenated at 4 bar,
20 ambient temperature for 20 hrs. The ‘mixture was filtered through a pad of celite under
: ) nitrogen, washing with ethyl acetate and the filtrate was evaporated under reduced
pressure. The resulting oily solid was triturated with diethy] ether:ethy! acetate 95:5,
filtered under nitrogen, washed with diethyl ether and dried in vacuo to give the sub-title

- compound as a solid {0.42 g).
25 MS (ESI) 456 [M+H]"
'Hepos 1.37 (3H, €), 1.54 (6H, d), 3.37 (3H, 5), 4.42 (2H, quartet), 4.45 (1H, bs), 4.60
(2H, 5), 7.38 (11, d), 7.43 (1H, m), 7.56 (1H, m), 7.92 (1H, d), 8.95 (1H, d)

30  dioxo-thieno[2.3-dlpyrimidine-S-carboxvlic acid, sodium salt
To a degassed solution of the product of part d) (0.42 g) in THF (6 mi)/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



reduced pressure, azeotroped with diethyl ether (x2) and then triturated
with diethyl ether, filtered and dried in vacuo to give the sub-title
conmpound as a solid (0.36 g). M (ESI) 428 [MH + 'HDVSO 1.38 (6H, d), 4.25]
(1H, bs), 4.56 (2H, s), 7.55 (2H, m, 7.63 (1H, d), 8.47 (1H 5 n), 8.86
(1H, d) f WO 2004065394 PCT/SE2004/000052

6- [ (8- Fl uor ooui nol i n-4-vl | nmet hyl | -5-{f1451- 4- hvdr oxy- 4- net hyl i soxazol i di n- 2-
yl I carbonyl | - 1-i sopropyl - 3-met hvl t hi engjg2. 3- dbyri m di ne- 2. 4( 1H, 3H)-di one To
a suspension of the product of part e) (175 ng) in dichloronmethane (3 m)

5 ot G R R it 11
N- ( 3- Di met hyfharirnees aidried bh vaibyd 6o e dit-tilderpodh@sid Mildesé gH ny) was

added and the m xture was, stirred for | hr. The product of exanple 1 part.
d) (70 ny)  YoESD) EEAWEH ne (0.07 M) were added and the mixture stirred

at anbi ent t er gtagr, d [ r | XdrUKNE I luted
W th 15 wat or RS o G DL RS P, bEP RS LAL o B B Em AP BT e ¢
ext ract sswens, 8.86 (1eldpver anhydrous magnesi um sul fate, filtered and

evapor at ed under reduced pressure. The residue was purified by colum
chromat ography over silica, eluting with dichloronethane / nethanol (98:2)

and was fur 8 {Fitiordque@liiy 54 - %&y-@%{liwﬁm@mous 0.1%
anmoni um acetate 1n acetonitrile) to give the ti I2 0 _conpound as a white

solid (45 Vi carbogyl ISOProRWi-p-mEAN Ky -I!:'g“;ﬂ!g 4 4E ,...d s" 1. 43 (6H, . n,) ,

3.19 (3H, NI D914 A0r { "5, 48
i Mg ady ,%“ﬁ?’?‘?fé‘?@fmé%?fﬁ#ﬁ § (1) jRibloforihang 1 pblesiadet 500
PCT/ SE2004/ 060082ybengotrigolen(fb eng) andsthe mifture was stirred at ambient temperature {

5) - 4- Hydr oxy- 4 ' gk P2 Vi< 3- et hyl - 6- (4-
ovr i o - 251 SR 128 BEP N4 Ity RERGRAND by S GHARes T
hydrochloride (95 mg) was added and the mixture was stirred for 1 hr. The product.of
example 1 part d) (70 mg) and tricthylamine (0,07 ml) were added and the mixture

stirred at ambient temperature under nitrogen for 72 hrs, The mixture was diluted with

15  water and exirected with dichloromethane (x3), 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
diciﬂoromethane / methanol (98:2) and was further purified by reverse phase HPLC
(95% to 50% aqneous 0.1% ammonium acetate in acetonitrile) to give the title

20 compound as a white solid (45 mg).
MS (BSI) 513 [M+H]" . .;.)

'Hpmso 1.16-1.35 (3H, m), 1.43 (6H, m), 3.19 (3H, m), 3.57-3.82 (4H, m), 4.37 (14, '

bs), 4.60 (2H, m), 5.22-5.48 (1H, m), 7.61 (3H, m), 8.11 (1H, m), 8.91 (1H, d)

25

30




-OONO3 NS ONS5 al 4-(2-Pyrimdinyl)-benzal dehyde To a degassed
suspensi on of 4-fornyl phenyl boronic acid (100 ng), 2-bronopyrimdine (107
ng) and sodi um carbonate (212 ng) in acetonitrile (2 m)/water (2 m) was
“added 10 freshly prepared tetraki s(triphenyl phosphi ne)pall adi un(0) (40 ny)
and t he m xtorenwasss ef | uxed under nitrogen, for 20brs.pcdixr600b66:2 r eacti on
m xture was diluted wwth water and extracted with ethyl acetate (x2). The
conbi ned organic extracts were dried ove anhydr ous nagnesi um sul f at e,
filtered and evaporated under reduced pressure. The residue was purified by

col um chr orrgé ogrgghi/ over silica, eluting with iso-hexane / 15 ethyl

acetate (75: ford the sub-title conpound as a solid (90 ng).

b) 1, 2, 3, 4- Tet s a4y A @y ok dhatyhsd dadoRdRyI-V bW -PASPYddviBihsthii-@eret hyl -
-(1- nethylet yl -2, Z2-dr oxo-thi enor?2, 3-dlp, vrim di ne-5-carboxylic acid,

i ethyl ester Pewhmdin24yihenzylithienelddrdly inidine-2. 46V bE)-diene et hod of exanple 16
part c) to give the sub- 20 title conmpound as a foam M (ESI) 481 [ MtH]'
'Hcpcis 1.36 (3H, t), 1.55 (6H, d), 3.36 (3H, s), 3.50 (1H, d), 4.39 (2H,

quartet), 4.51 (111, bs), 6.19 (IH, d), 7.21 (OH t), 7.60 (2H, d), 8.46
(2H, d), 8.82 (2H, d) IIF WD 2004/ 0653 PCT, 4/ 000052 50 c)
1,2,3,4-tetrahydro-3-nethyl -1 - (1- @@t hyl ‘ , 4-di oxo0-6-[[ 4-(2-

pvri m di nyl) phenvl | met hy] -t hi enol tydi ne- 5- carboxylic acid, ethyl

ester A solution of the produeb or step b) (1.37 g) in dlchloronethane (10
m) was treated wth trifluorogceti ¢ 58\, 10 mM) and triethylsilane (10

m ). The solution was then he ggd_ x_for 48 hours under nitrogen.

The m xture was allowed to co ncen G dryness and azeotroped
wi t;‘h di chl oromet hane. The residue las di sol

j 4-( 2»Pvr1m1d1nv1)-benza1dehvde

To a degassed suspension of 4—formy1phenylboromc acid (100 mg), 2—bromopymn1dme

(107 mg) and sodium carbonate (212 mg) in acetonitrile (2 ml)/water (2 ml) was added
10 freshly prepared tetrakis(triphenylphosphine)palladium{C) (40 mg) and the mixture was

refluxed under nitrogen, for 20hrs. The cooled reaction mixture was diluted with water

and exfracted 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 /
15 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-pyrimidinyDiphenyllmethyl]-3-methyl-1-(1-
" methylethyl)-2 4-dioxo-thieno[2,3-
Prepared from the product of part a) by the method of example 16 part ) to give the sub-

imidine-5-carboxylic acid, ethyl ester

20 title compound as a foam.
MS (BST) 481 [M+H]"
"Hepe 1.36 (3K, 1), 1.55 (6H, d), 3.36 (3H, s), 3.50 (1H, d), 4.39 (2H, quartet), 4.51
(14, bs), 6.19 (1H, d), 7.21 (1H, 1), 7.60 (2H, d), 8.46 (2H, d), 8.82 (2H, d)



di chl oronet hane and washed wi th saturated sodi um carbonate sol ution (x4)
then water (xl), dried over anhydrous magnesium sul fate, filtered and
evapor at ed under reduced pressure. The residue was stirred in iso-hexane
for 24 his., filtered and washed with iso- | o hexane to give a solid
(800ng). ™WOANKHAEEM y stirred solution of the solid (8EOr/sgpwsonosaezet one (15
m ) was added, dropw se, a saturated solution of potassium pernmanaganate in
acetone (1 m) until a dark brown suspgision was naintai ned. The m xture
was stirred open to the air at anbient tenperature for 15 min. Further

sat ur at ed p%i ?5%'4%& _5194 t 15 (0.5 m) was added
and the m x ' ' nore). The
resul ting mpytimidinybkerfyl pitnikivel 5-aarbloxylie adid) e 'ea:en/vas

et ed G SICE R Ssurﬁméﬁ%@ uearaaln b b RaBP cducea

pressure. Tmmr@ﬁu&umwsmmrolxﬁmadimethyrsg 0 i1y, SRR AR tRMEReateld] | Ca,
eluting with iso-hexane / ethy| acetate (1:1) to 20 afford the sub-title -

conpound Sas akredlsx far 48 howrs wgder nitpgen. A8 iz analpwed faqoeh cancgatrgialto ), 1.55
6H, d 0 1H, b

Vols (k1 frnepd Bcorbpdfhigellbdomeidl Tibiesiiifbidtisoidag) (1 D).

1.2. 3. 4-Tet dmh;odmmethm@n&w%hed(vdﬂlrmmmmdeﬂowm cazbomatshsobabexﬁ€>(4b thep vater

di nyl
monohydr ouhiGP e YL dioh b Ry SR IR D G BB el |
acetoni tril erdshuredThenestdvache dtir?dd 1n|ibpdiem€dd for ﬁ@hﬁg fittersd bnd washed withligo-and t he
m xture was.,refl uxed for The m xture 30 was allowed to cool and tl’urea
u

solid wa¥ c@ﬂ@&f‘bﬂvﬁﬁs‘?l}q@ﬁé{‘@o washing with water and dried in a vacut

oven at 50C1hQIra %’J yitkifred EcQutﬂin\(ﬁﬂ{efk@h&Cfr%Otm% 1ﬁa€é@6ﬁé§!‘5‘ﬂllg6\§as%dééﬂ id (440 nyg).
MG (ESI) 437 [M:H + WO 2004/ 065394 PCl/ SE2004/ 0000 1 "HDmsO 1,45 (6H,

d), 3.23 (3ropise, a sapeyafed splution ofpotpgsipm permappgnate ipgogions (1 myl) utilzgladoy )
8.90 (2H, dprown suspension was maintained. The mixiure was stirred open to the air at ambient
' temperature for 15 min, Further saturated potassium permanaganate solution in acetone
15 {0.5 ml) was added and the mixture was stirred for 10 min. {repeated twice more). The
resulting mixture was filtered through arbocel and the filtrate was evaporated under
reduced pressure. Thé arbocel was slurried in acetone, filtered and combined with the
above residue and evaporated un&er reduced pressure. The residue was purified by
column chromatography over silica, eluting with iso-hexane / ethyl acetate (1:1) to
20 afford the sub-title compound as a solid (400 mg).
MS (ESI) 465 [M+H] )
"Hepes 1,38 (3H, 1), 1.55 (6H, d), 3.37 (3H, s), 4.19 (2H, s), 4:46 (2H, quartet), 4.50 : )
(1H, bs), 7.18 (1H, 1), 7.39 (2H, d), 8.42 (2H, d), 8.78 (2H, d) |

25 d)1.2.3.4-Tetrahydro-3-methyl-1 (l-methzlethyl}-?_, -dioxo-6-{[4-(2-

nimidinyDphen lmeth 1)-thienc[2.3-

 monohydrochloride
To a suspension of the product of part ¢) (560 mg) in acetonitrile (5 ml) was added 2M

hydrochleric acid solution (5 ml) and the mixture was refluxed for 4 hrs. The mixture

30 was allowed to cool and the solid was collected by filtration, washing with water and
dried in a vacuurn oven at 50°C for 20 hrs. to give the sub-title compound as a solid (440
mg).
MS (ESI) 437 [M+H]"



5-
[ (4S) - 4- Hydr oxv-4- net hyl i soxazol i di n-2-vl | carbonyl }-1-isopropyl - 3-net hyl -
4- 5 pyrimdin-2-yl benzy)thienof2. 3-d pyrimdine-2,4(1H, 311) - di one Prepared
romthe product of part d) by the nethod of exanple 16 part f) to give the -
ltitle conpwordotsssatsolid. M5 (ESI) 522 [ M+H] + ' HDNBO AcBSEdedBoksH, 1),
1.46 (6H, m, 3.19 (3H, s), 3.64-4.15 (6H, m, 4.44 (1H, 10 bs), 5.45 (IH,
bs), 7.44 (3H m, 8.33(2H d), 8.89 (2Hg; d) Exanple 1s
5-11(4S) - 4- Hydr oxv- 4- et hyl - 2-i soxazol i di nyI | ear bonyl | - 3-net hvl -1 - (1-
met hyl et hyl ) - 6¢
(5 (> pyr 1 d nyuémvgoe#ﬁé% ) h {3 5h ARSI 440 (kTG B340,
(1H, 3H) - dloned)q;-I ?]\N\ OL,~ NI S5 a)
1,2, 3,4-Tetral ro 6 ‘fhydroxy-f(5-(2-pyridinyl)-2-t1
enl d) met hy11- 3-nmet hyl -1 -(1- 20
rrethylethyl)-.-'-thi f 243 I_ demdiones5- carh _§C| ethyl ester
Pr epared fol | & a X ﬂf)%th E qu Spoylt ,Q =i dEs vl ) - 2-
t hi ophenecsabopainl R F ':ga!. ong S 3H, t) 1. 58 (6H,

-d 3.37 (3H, d H, 1 2 I'H, -
d§ 7.07 Ell Br%sref o ﬁle(ﬁwu%fpa#dgbpg ﬁlﬁﬁw%i of gy ﬁf T@Pm@ vy i P&‘ﬁ td),
8 55 (1 H, 1) ed 039@45/&(5@5394 PCT/ SE2004/-000052 52 b)

.2,3,4-Tetrahv met hyl.-1 - (1- et hyl et hyl ) - 2, 4- di ox0-6-[ (5-(2-pyridinvl)-
2- t hi envl) meMS§y Eﬁ )tsmg\‘{'bﬁ] 2.3-dl pyrinidine-5-carboxylic acid ethyi ester
Prepared fromt r f oh | r npl e 15
U S Egllﬂa% ﬁ}gguﬁs §{ RY! Ladgsr! Ah,)s0M (3, HIEsR1 S 6 ), Q%?ﬁi‘

) 10 bs),545 (1H, bs),744 (3H, m),833(2H d), 8.89 (2H, d) :

_le
f
(
f

Exzample 18 .
5-[[(4S)-4-Bydroxy-d-methyl-Z-isoxazolidinyllcarbonyll-3-methyl-1-(1-

.15 {1H3#)-dione

a) 1.2.3.4-Tetrahydro-6-hydroxy-[(5-(2-pyridiny])-2-thienylymethyl]-3-methyl-1-(1-
20 me:thjgléthyl)-2.4-diox0-thieno| 2 3-dlpyrimidine-5-carboxvlic acid sthyl 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, 5), 3.42 (1H, d), 4.40 (2H, q), 4.55 (1H,
25 b), 6.37 (14, d), 7.07 (1H, d), 7.15 (11, m), 7.45 (14, &), 7.63 (1H, d), 7.69 (15, td),
8.55 (1H, )



5 "Hnnmso 1.40 (3H, t), 1.55 (6H, d), 3.37 (3H, s), 4.34 (2H, s), 4.4-4.5
(1H, b), 4.45 (2H, s, q), 6.94 (1H, d), 7.24 (IH, m, 7.43 (1H, d), 7.61
(111, d), 7. 67 (1H, td), 8.54 (1H, d) «c¢)1, 2,3, 4-Tetrahydro- 3- nethyl-l-
1-neth |y eth 24d|ox06f(5(2 pyrldlnyl) 2- thien 62#\1

t hi enol 2, SW‘EIF"BJW di ne- 5-carboxylic acid to Prepared ?‘H@ ’ﬁf%duct of
part b) by the nmethod of exanple 6 part b) to give the sub- title conpound
as a solid. Ms (ESI) 442 [ MtH + Al 52

5-rL)-4-Hvdroxv-4-net hyl - 2-i soxazol i di nvl | car bonyll 3- et hyI -1-(11 15

i p iy rethvl Jthiey ic 2 hlie .

% zewfsﬁﬁpc' eﬁ@é‘w f°d§m§9%§a>?‘%‘“ﬁfé% th%&%?%i'ﬁgaf %Fﬁp % 3%‘3@7( (211 aa)
4.52 (2H, rrmsaascmmwm] 7.19 (IH t), 8.77 (2H, d) Exanpl e 19

ok oyl o bor Sawsos ASER BT 36 Gt by T st s (s BR. 00 50

TH13H ) - di t deﬁ'l;qqnﬁ 04/ 000052
(53 a)l, )2 3I %nl?et raﬁ\%rg?)wg?(uil Igj\lglqr?gﬁl\&)’:a?lﬂ gmpé?azol vl rrgtsﬁﬁr ﬁEé)omet hyl -1-(§

met hyl et hyI )-2, 4- d| 0XO0- th| enof 2 3-dl pyr| m d| ne- 5-carboxylic acid ethyl ester
5 Preparedf , ‘ 1 ' Crs 1o
1, 3-di net hyI o 5 o _,
thienyl}meth l-thleno 2.3- imidine-5-carboxylic acid

10 ~ 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 (ESI) 442 [M+H]"

15

dione
Prepared from the product of part ¢) by the method of example 15 part d)
MS (APCI) 540 [M+H]"
"Hpmso 1.48 (3H, 5), 1.53 (6H, 1), 2.32 (3H, s), 2.26 (3H, s), 3.35 (3H, 8), 3.43 (1H, d),
20 3.86 (1H, d), 3.97 (2H, dd), 4.52 (2H, m), 5.41 (1H, ), 7.19 (111, 1), 8.77 (2H, d)

Example 19 )
6-[(1,3-Dimethyl-18-5-pyrazotyDmethyll-5-[[(4S)-4-hydrexy-4-methyl-2~

isoxazolidinyljcarbon thienof2.3-d] pyrimidine-2,4-




'HDMSO 1.33 (3H, t), 1.58 (611, m, 2.24 (3H, s), 3.37 (3H s), 3.77 (31-,
™s), 4.35 (2H, m, 4.56 (1H, b), 6.06 (1H, s), 6.13 (1H, d) <-J 10 b)
1.2.3.4-Tetrahvdro-3-nethyl -1 -(1-net hvl et hyl) -2, 4-di oxo-6-f(1, 3-Di net hvl -1 H

*5- nyrazolyi)methvl |l thienof2, 3-dl pyri mdine 5-carboxylic acid ethyl ester

Prepared fr @ ofgsppduct of part a) follow ng the procggpeBoRiosianm! € 15
part b) M (ESI) 405 [MtH 4 15 'HDVSO 1.39 (3H, t), 1.55 %6H d@‘ 2.24 (3H,

s), 3.37 (3H, s), 3.72 (3H, s), 4.12 (2H,_s), 4.43 (2H, q), 4.50 (IH b),
5.94 (1H, s) c) 12,3, 4-Tetrahydro-3-net hypP-1 - (1- et hvl et hyl ) - 2, 4- di oxo- 6
T(l,3-Dinethvl-IH5- Rrgaz |yl

meth) Il -thieno[2. 3-di pvri m di ne-5-carboxylic acid 20 Prepared fromthe
product of part b) by the method of exanple 6 part b) to give the sub- title
conpound as a solid. M5 (EST) 377 jI\R+H + 15-f f

(45) - 4- Hvdr oxy)y 12,58 Ehhvafd W&MmﬁM@jﬂ@et&lmwmﬁ-l-(ai 25

net hyl et hyl | - y )
((!.3-Di met hy®&5 = _
(1H. 3R)-di smePB &B@fdﬁ v:fn"ng'ﬁ ]%_’Jb&dﬁxfe@ufehn 1s)@rﬂsu@)1 @-&.’in‘hélﬁyl aiwéis-of e::anple
15 part d) : 462 [ MrH + 1HDMVBO 1.42 (3H, s), 1.48 (6H, t), 2. 08 (3H,
s), 3.18 (3H, caélyox ehygle 1H, , 3.63 (3H, 30 s), 3.74 (3H, m, 4.08 (2H,

m, 4.44 (1H, NS0 f Al 5.92 (1H, s) WD 20041065394
PCT/ SE2004/ ooIo'ioES@E )54 &éxa:lr‘pl e 20 6

| (3. 5-Di net hyl ‘Hniss dt35 GHpDy1.JiisEN, 2.3 BH HASPT BH) w)) SHI3H, 5)24315'(2&-

:afl(r))f(?nzgl Lgl gyﬁl ‘f%@ﬁnlﬁ)%iﬁgﬁﬁt g%éﬁj(l%l nmet hvl et hyl | t hi eno[ 2. 3-dlI

10

b) 1.2.3 4-Tetrahydro-3-methyl-1-(1-methviethyl)-2.4-dioxo-6-[(1 ,3-Dimethyl-1 H-5-
pyrazolyDmethyi]-thieno[2.3-d]pyrimidine-5-carboxylic acid ethyl ester
Prepared from the product of part a) following the procedure of example 15 part b)
MS (ESI) 405 [M+H]"

15 "Hpmso 1.39 (3H, 1), 1.55 (6H, d), 2.24 (3H, s), 3.37 (3H, 5), 3.72 (3H, 5), 4.12 (2H, 5),
4.43 (2H, q), 4.50 (1H, b), 5.94 (1H, 5) |

1.3-Dimethyl-1H-5-

pyrazolyDmethyll-thieno[2,3-dlpyrimidine-5-carboxylic acid
20 Prepared from the product of part b) by the method of example 6 part b) fo give the sub-

) title compound as a solid.
o MS (BSI) 377 [M+H]

25
C(1H.3H )-dione
Prepared from the product of part ¢) by the method of example 15 part d)
MS (APCI) 462 [M+H]"
Hpwso 142 (3H, §), 1.48 (61, 1), 2.08 (3H, 5), 3.18 (3H, 8), 3.29 (1H, m), 3.63 (3H,
30 §),3.74(3H, m), 4.08 (2H, m), 4.44 (LH, bm), 5.42 (1H, 5), 5.92 (1H, 5)



O NO S S Na)

6-[ (3, 5-Di net hyl -4-i sot hi azol yl ) h-~droxvnet hyl | -1, 2, 3, 4-t et rahydr o- 3- net hyl -
| -(1- methvlethvl)-2,4-di oxo-thieno[ 2, 3-dl pyri m di ne-5- carboxylic acid et hyl
ester 10 Prepared by the nethod of exanple 15 part a) using

1,2, 3, 4- t VOAHEFHIB- et hyl -1 - (1- PCT/SE2004/000052

nmet hyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-dj pyri m di ne-5-carboxylic acid ethyl ester,
and 3, 5- dlnethyl 4-i sot hi azol ecar boxal gghyde. M5 (ESI) 438 [ M+tH] + ' HDVSO
1.04 (3H, t), 1.51-1.54 (6H, nm), 2.25 (3H, s), 2.42 (314, s), 3.16 (3H, s),
3.68- 15 3, 2H 4.61 (IH, s, br), 6.01(1H, d), 6.75 (111, d). b)

6-[ (3. 5-Di €280t hiazol |)nethyll-1,2,3, 4-tetrahydro-3-met hyl -1 - (1 -
net hyl et hyl )g-(#3,4-Iv HliiehiokalyImethpl-5-pH4s)-29rvEr 4 ﬂjﬂ-@-aCId ethyl ester

Pr epar ed fromthe. ro uct of part b). 20
. M5 (ESI) 48024 lidinyl] caxhopgl-Sxmethyi-b{]-methyle 5 Ll QOEI- s), 2.46
(311, s), 3.&&3{@3,1}“@), 4. 07 (2H s), 4. 21 (2H q) 4. 40 (1H s, br). cl

6-[ (3, 5-Di methyl-4-1sot hiazol vl )nmethyll -1, 2.3,4-tetrahydro-3-nethyl-i-(1- 25

met hyl et Byl | - 2. 4- di oxo-thieno[ 2. 3-dl p)ri m di ne-5-carboxylic acid A solution
of the product of step b) (0.26 g) in acetonitrigge (10 nm) and 2.5N
hydrochloric acid (10 mM) was heated under reflux for 6h. It was
concentrated in vacuo, WO 2004/ 065394 CPCT/%?OOOOSZ 55 diluted with

wat er and extracted into dichloro Re_organi c extracts washed with
wat er, dried over anhydrous negnesium s Ifat@ filtered and evaporat ed under

reduced pressure to afford the fsubt conpound. Ms (ESI) 394 [MtHf 5 d)
6- 1( 3. 5- Di et hyl -4-i sot hi ozol yl (4S) #4- hydr oxy- 4- et hyl - 2- r)

methvlethyD)-2.4-dioxo-thienof2.3-dlpyrimidine-S-carboxylic acid éthyl ester
10  Prepared by the method of example 15 part a) using 1,2,3,4-tetrahydro-3-methyl-1-(1-
methylethyl)-2,4-dioxothienof2,3-d|pyrimidine-5-carboxylic acid ethyl ester, and 3,5-
dimethyl-4-isothiazolecarboxaldehyde.
MS (ESI) 438 [MHH]Y
'Hpuso 1.04 (3H, 1), 1.51-1.54 (6H, m), 2.25 (3H, 5), 2.42 (3H, s), 3.16 (3H, ), 3.68-
15 3.88 (2H, m), 4.61 (1H, &, br), 6.01 (1H, d), 6.75 (1H, d).

methylethvl)-2 4-dioxo-thieno[2 3-dlpyrimidine-5-carboxylic acid ethyl ester

Prepared from the product of part 2) by the method of example 15 part b).
20 MS (ESD) 422 [M+H]"
" 'Hpuso 1.25 (3H, t), 1.45 (6H, d), 2.29 (3H, 5), 2.46 (3H, 5), 3.17 (3H, 5), 4.07 (2H, 5),
4.21 (2H, q), 4,40 (14, s, br).

c) 6-| (3,5-Dunethyl—4-1sot}uazolmethvﬂ-1 q2,3,4—te:tr::ahzdr0w3 -methyl-1-(1-
25 i -carboxylic acid
A solution of the product of step b) (0.26 g) in acetoniirile (10 ml) and 2.5N

hydrochloric acid (10 ml) was heated under reflux for 6h. It was concentrated in vacuo,




,'_i_s.Qx_azoI i di nyl | carbonyl | -3-nethyl -I-(1-methylethyl)thienof2, 3-d] pyri m dine-2
,4- (1H, 3H)-di one Prepared fromthe product of part c) by the nethod of
|exanple 10 part b). 10 M5 (APCl) 479 [M+H =~ 'HDMso 1.31-1.46 (9H, ni),
2.30-2.32 (3H, m, 2.47-2.48 (3H, m, 3.17-3.18 (3H, m, 3.42-4.02 (6H, m,
4.36 (111, swoReiwesme4l (1H d). Exanple 21 15 5-f f  perisEze0s000052

(4S) - 4- Hydron' - 4- net hyl - 2- 1soxazol i di nyl | ear bonyl | - 3-net hyl - 1- (1-

met hyl et hvD-6-f f 1-(2-thiazolyl)-IH pvrazol-4-yllnmethyllthleno

f2.3-4pyri mdine- 2,4-(1H. 3H)-dune CH OBVO NO S/NIN 20

a) 1- (D phenyl net hyl') - 1Hpyr azol e- 4-carboxylic acid ethyl ester A suspension
of 1H pyrazol éhlﬂl‘% witth aveler prd extreetedinty dickdetomethene, thegrganivegrirhsteiwgshed mithr i de

(1.9 M) and SHi ' - -
pyrrolidi none&[%i% cﬁ‘iﬁp ;afﬁ\g'/\i/as hea gﬂc? %ﬁ%%atenhggé}g%iﬂ{d?egg%oﬂl‘at%{rﬁ%heaﬁwvvas
| diluted with yedsane ruffosithe aubtide c@bpounth et hyl acetate, the organic extracts
washed with dri er anhydrous WO 2004/ 065394 PCT/ SE2004/ 000052 56
magnesi um SUWESI}§44E&+% and evapor at ed under reduced pressure. The
residue wag purified by columm chromat ography over silica, eluting with
| - hexane/ et hyl . followed by i-hexane/ethyl acetate (2:1) to
gi ve the sub- tpile.aEfeing-1§ eolylimethyd (48)y4-piroxyed-methyl-2- 27 (2H, (),
6.77 (1H s), %'s%x%liainﬂ'ﬁga:@?-@metﬂxl31251Zmé%ﬂétiiﬂ?ﬁengszﬂ%ﬁ'rz&n%@ s), 7.99
(iH, s). b)1- nhenvli met hvli'T-THpvVrazol e-Z4-"Ccar boxal dehvde

(LH 3H)-dione

Prepared from the product of part c) by the method of example 10 part b).

& 10 MS (APCI) 479 [M+H]"
"Hpmso 1.31-1.46 (9H, m), 2.30-2.32 (3H, m), 2.47-2.48 (3H, m), 3.17-3.18 (3H, m),
3.42-4.02 (6H, m), 4.36 (1H, s, br), 5.41 (1H, d).

Example 21
15 3-[[{48)-4-Hydro
 methylethyD-6-[[1-(2-thiazolyl)-1H-pyrazol-d-y\methyl|thieno[2.3-dlpyrimidine-
2.4-(1H.3H)-diane

)
7

20

a} 1-{Diphenylmethyl)-1H-pyrazole-4-carboxvlic acid ethyl ester

A suspension of 1H-pyrazole-4-carboxylic acid ethyl ester (1.0 g), benzhydryl chioride
(1.9 ml}) and potassium carbonate (1.48 g) in anhydrous 1-methyl-2-pyrrolidinone (10
mi) was heated at 100°C under nitrogen for 6h. It was diluted with water and extracted

25  with ethyl acetate, the organic extracts washed with water, dried over anhydrous




To a solution of the product of part a) (2.18 g) in anhydrous THE (40 ml)
was added 1.1M alum um hydride solution in THE (10 m ) dropwi se at OC under
nitrogen and the i0 resulting mxture stirred at roomtenperature for 2h. It
was carefully poured into water, D mxed with ethyl acetate and filtered.

It was extwgé‘?‘gﬁﬁﬂﬁh ethyl acetate, the organic extraPCYUSEREHNESHi th wat er
dried over anhydrous magnesiumsulfate, filtered and evaporated under
reduced pressure. The residue was dissols6ed-in acetone (6 m) and the
solution cooled to 10C then treated with chromiumtrioxi de solution (0.66 Q)
in water (4 hbgrekiimanbatsylifudiang erepothtddQmBer rédiyced plebdube drtiresi@@wdsenper at ur e

for 2h, and extracted with ethyl _ acetate, the organic extracts washed with

water, dri ecp%kﬁéﬂ by AR SRR MSOGFAPEY QKT Sgl%f‘%ﬁflélg wifly ichexang/ethid aespade kbt ed
under reduceg GEOM: ﬁaéétayyze ruae‘éussimlaxeom? rtmggsormty ography

over silica, e ut i I -"hexane acetate 10
| - hexanel et hyiH@CneﬂaﬂZe@HSt) W2%h(@Hga 6. 7f7 IGL"H,SSDM 10-1.12 (4L mpoBa2-7(40.(20H;) . 20

' HDMs0 7. 05 4H, 7.32-7.42 (6H, 8.08 (111, s), °
9. 81 (()1H 51}371746?%1(52 '{%ﬁfeﬁm Eret hv{? 1H pyr azol (6f.m. ( | >

4- vIIhhydroxynethvll 1,2,3,4- tetrahvdro 3-"9 nethyl-I
- (1- met hyl et hyl

2. , . lpyr.im_ di ne-5-carboxylic acid ethyl
ester 25 PrRigal A Zle-dep ?ﬁgé@é'-ﬁl—‘?and
1,2,3,4-tet f'?@é(s’dlﬁhoi df%ébfbdﬂct &flpamt) twiﬁghﬂlaﬂhydmus TEF (40 ml) was added

2 4- di oxot hi eno[ 2, 3-d] pyri m di ne-5-carboXylic acid ethyl ester by the nethod
of exanpl e LEMppmiughydres gobion is THF|(RA-m)«drawvigs at 0°C under nitrogen aitd the

vl ot el 14y g 3o et ke EL Ry I "l ol B 6, 0 )

from t he prodixed with el acetaje dnd filteredndt wascbxtrictedoaitip bthylldsetatey ﬂwb)gamclvs (ESI)
377 [ MtH] + V\D 2004 E2004/ 000052 57 1HolNs 1.46
(61 ). 3. FeaHese Vil v S0 Qe gy pshest gt g i) 70y

(1 2; 3321 Te) evra]zp%rated émder reﬁluced pressure Tﬁ.& resuhﬁe ??vas dxssolved in au:natonef(?L m(l}zand r1;113 -
et r ahydr o- 3- pet t t hyl) X0 t hi azol y
IH 5 pyraz ofoluticp cagledin ]IO%{‘H SS‘FQ':[% c!‘l)é “Ffé“ ﬁ’r"SB)@rhs 8) Boveder (4
15 ml) and sulphuric acid (0.53 ml), stirred at room temperature for 2h, and extracted with

ethyl acetate, the organic extracts washed with water, dried over anhydrous magnesium
sulfate, filtered and evaporated under reduced pressure. The residue was purified by
column chromatography over silica, eluting with i-hexane/ethyl acetate (9:1) followed
by i-hexane/ethyl acetate (3:1) to give the sub-title compound (1.2 g).

20 'Hpuso 7.05 (1H, s), 7.19-7.22 (4H, m), 7.32-7.42 (6H, m), 8.08 (1H, s), 9.81 (11, 5).

ester
25  Prepared from the product of part b) and 1,2,3 ,4-tetrahydro-3-methyl-1-(1-methylethyl)-
-+ 2,4-dioxothieno[2,3-d]pyrimidine-S-carboxylic acid ethyl ester by the method of

example 15 part a).
MS (ESI) 559 [M+H]"

30  d)1.2.34-Tetrahydro-3-methyl-1-(1-methylethyl}-2.4-dioxo-6-(1H-pyrazol-4-
yimethyDthieno[2 3-d]pyrimidine-5-carboxvlic acid. ethyl ester
Prepared from the product of part ¢) by the method of example 15 part b).
MS (ESD 377 [M+H]



. To a solution of the product of step d) (500 ng) in acetonitrile (2 m) was
added 2- bronothiazole (0.24 mM). The m xture was then m crowave irradiated
at 200Wand 140C for 20 minutes. It was cooled, diluted with acetonitrile
(5 mM), 2.5N HC1(5 m) added and the m xture heated under reflux for 18h.

It was cool ggd, pfecipitated solid to collected by fj j d
“recrystall i?gcfm#@oﬁ{)lw to give the sub-title conpound ‘t‘%f’éf%ddgw‘i\‘}?( ESI) 432
" [MH 15 f)

5-f f (4S) - 4- Hydr oxy- 4- net hyl - 2-i soxazol i d%vl | car bonvl | - 3- et hyl - 1- (1- net hyl e

thyl)- 6-ff
1 -(2-thiazol vl YHish ny28a2H] ©A4-44 GHDEY By d (3Misk3H6A28; 9)) D30 (2H, d), ae8314; 4 i H, 3H) -

di oue Prepared fromthe product of part e) by the nmethod of exanple 10 part
" b). M5 (APC )b FAEHHD+ 1Hovso 1.31-1.48 (9H, m), 3,19-3.20 (3H, n),

3.36-4.06 (6H, m, 4.48 (1H, s, br), 20 5.43-5.46 (1H, m, 7.52 (IH, d),

7.63 (1H, d), 7.74-7.80 (1H, 8.37-8.44 (1H, m. 25 30 WD 2004/ 065394

PCT/ SE20114/ 08AR24-Tegahykraadn p-( Eojethyiathvila?. ddivs (3-thidzplyh-1H-

(4S)-4- hydsr oxy-4-

i soxazolidin : = =1-( I- eno[ 2, 3-dl pyri m di ne- 2,
4- (1H. 3H) - di Dne sdutidrd ofth«brdduct ¢f sty dp(F00 nag) i adefohithileyd txdpvesadded Bvdr o

‘'ynethyl1-1.2.3,4-tetr {gg 0-3-Jret byl - 1- (1- net hyl et hyl ).-
e oxo- t hi BREPBIRSOo fik ahreibire ot Gl PR uNeatedigd w200 andi o pr epar ed
by the met hodifaPCex20Rhigutd® PHed codled/dilubd Witiracdtofitiie (s Ay 95N-HeNB Ty - 1 - (1-
_ added and the mixture heated under reflux for 18h. It was cooled, the precipitated solid
' ) 10 collected by filtration and recrystallised from DMF to give the sub-title compound (0.1

4%
MS (EST) 432 [M-+H]

15

Prepared from the product of part €} by the method of example 10 part b).
MS (APCD) 517 [M+H]J"
"Hpmso 1.31-1.48 (9H, m), 3.19-3.20 (3H, m), 3.36-4.06 (6H, m), 4.48 (1H, s, br),
20 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).

30



met hyl et hyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m di ne-5-carboxylic acid ethyl ester
and 4- fluorobenzal dehyde. M5 (ESI) 421 [M-H] + 15 b)

6-r (4-Fl uoroyhenyl )nmethvll-1.2. 3, 4-tetrahydro-3-nethyl -1 - (I _

-met hyl ethvl)-2,4- dioxo thieno[2, 3-djpyrimdine-5-carboxylic acid, ethyl
ester. Prdpar@4dodddm t he product of part a) by the netHOUBE60LSM@Ipl e 15 part
b). M (ESI) 405 [M+H]'' 1HDMso 1.18 (311, t), 1.45 (611, d), 3.18 (311,
s), 4.10 (2H, s), 4.28 (2H, q), 4.43 (1&g s, 20 br), 7.15-7.19 (211, m,
7.29-7.33 (2H, m. c) -

6-1 (4- Fluor hen\fl;i’ﬂathyll-l 2,3.4-tetrahvdro-3-nmethyl -1 -(1-nmethvlethyl)-2,4
-di oxo- thi ﬁ@?‘zﬂ%‘;—ﬁ‘pyrl m di ne- 5- car boxyl ic acid Prepared fromthe product

of part b) hsvurﬁl DRkt | Cinethyld- M5 (ESI) 377 [MeH + WO
2004/ 065394 PCTI SE2004/ 000052 59

uonuhenv] ) met hvl | -5
[ [ (4SLydr oxisexa aE-:_s'__\lA" hogyll-3-me A

enol2.3-dipyrimidine-2

3-net hyl -1 - (gi.%ri%ghmﬁet hyl )th| eno[ 2 3 dI pvt |nud| ne-2, 4- (1 H, 3H) - di one

Prepared fr pduct of part c) by the net hod of exanpl e 10 part b). M
(APCl) 462 [MiH* 5 'HDMso 1.23-1.26 (911, m, 3.19-3.24 (3H, m, 3.56-4.10
(6H m, 4.45 (IH s, br), 5.43 (IH 's), 7.15 H t), 7.30-7.37 (2H, m.
Exanple 23 5- i f (4S)-4-11ydroxy-4-nethyl -f_—lﬁmzolidi nyl 1
o ,
t

carbonyl I'-3-net hyl -1-(1 10

met hyl et hyl )-6-(1H 1, 2, 3-tri azol - 1® ytp#eno(2, 3-dl pvrimdine2, 4-(1H 3
H- dione O(H OON- O \N\ ©
N
OAJ\ )
F
2) 6-[(4-Fluorophenylhydroxymethyli-1.2.3 4-tetrahvdro-3-methyl-1-{1-methylethyl)-
2.4-dioxo-thienof2.3 imidine-5-carboxvlic acid ethvl ester,

10 Preparcd 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 (EST) 421 [M+H]"
15 b} 6-[(4-Fluorophenylimethyl]-1,2.3 4-tetrahydro-3-methyl-1-(] -methylethyl)-2 4- )

dioxo-thieno[2.3- imidine-5-carboxylic acid, ethyl ester.
Prepared from the product of part a) by the method of example 15 part b).
MS (ESI) 405 [MHH]
'"Homso 1.18 (3H, 1), 1.45 (6H, d), 3.18 (3H, ), 4.10 (2H, s), 428 (2H, q), 4.43 (1H, s,
20 br), 7.15-7.19 (2H, m), 7.29-7.33 (2H, m).

thieno[2,3~ imidine-3-carboxvlic acid

Prepared from the product of pai't b) by the method of example 20 part c).
25 MS (ESI) 377 [M+H]




<0 NSN N AN 15 a)

6- (Azi donet hvl ) -1. 2. 3. 4- tetrahydro- 3- rrethyl-l-(l nmet hvl et hvf - 2, 4- di oxo-t hi en
oL. 3- dl pvrim dine-5-carboxylic acid nethyl ester To a solution of

6- (bromonet hyl ) -1, 2, 3, 4-tetrahydro-3-net hyl -1 - (1-nethyl et hyl)-2, 4-

di oxot hi enoy@ 204/04spaar i m di ne- 5- carboxylic acid nmethyl agtr8e20Qodoz) i N
acetonitrile (4 m) was added a solution of sodiumazide (0.95 g) in
acetonitrile (1 m) and water (0.5 20 m ), and the resulting m::ture stirred
at- room tenperature under nitrogen for 18h. It was diluted with water and
extracted into eth I acetate t he organic extracts washed with water, dried
over anhydro ) 6rffd-Hlae sthyll h 26thylad-1s lidinyllcarbony
pressure to & A= Y (ESI) 338
[.MtH * 25 ' HcncT: 4.54 (2H, s),
4.68 (1H, s, ﬂyc@aed\ﬂb@&@pf@@@&gpmwmpcﬂmﬂesm 1yt b).

6-f (4, 5- Drmet %M@%?ﬁ@& |azoI-I-vI)rrethyII-1 2,3, 4- tetrahydro- 3- et hyl - -
- (1- methyle -t hi enof 2, 3-.dl-pyri m di ne-5-car boxyl i c acid,

net hyl ester AHgd mr:ze-tcﬁs (Pﬂ,em})BQQLBCM(BH PA35624.1Q (GER I)P4.4S PG RYHI), Vi nyl

sul phoxi de (1'03&81#,;61”0' hl or gbenzene (10 m ) was heated at 130C for 8h. It
was cool ed artf @n?-?%t(%ﬂrﬂm'gWé%%d“) The residue was purified by colum
chromat ography over silica, eluting with i hexane/ethyl acetate (4:1)

foll owed by i-hexane/ethyl acetate (1:1) to give the sub-title conpound
(0.39 09). NB!%_JEB!L)L%4 [MH—I]+ HDVBO 1. 48 (6H d), 3.18 (3H, s), 3.86 (3H,
s), 4.51 (1H5 S ot s , , : ilH s). cl 6-f
(4..5- D nmet hyl=TIH 2, 31T TEL T oSrrethyI-I
-( 1+ met hyd etx ) it of Xin oeY, D
Pr epar ed fronathe product of part b) by the rret hod of exarrpl e 20 part c).

o

rimidine-5-carboxvlic acid methvl ester

To a solution of 6-(bromomethyl)-1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-
dioxothieno[2,3-djpyrimidine-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 resuliing mixture stirred at room temperature under nitrogen for 181, I 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 o give the sub-title compotmd as a solid (0.39 g).
- MS (BST) 338 [M+H]"
25 'Hepen 1.63 (6H, d), 3.38 (3H, s), 3.98 (3H, 5), 4.54 (2H, 5), 4.68 (1H, s, br).



15 M5 (ESI) 350 [M+H] + d) '

5-ff(4S) - 4- hvdr oxy- 4- net hyl - 2-i soxazol i di nyi'l carbonyl 1- 3-net hyl -1 - (1- et hyl e
thyl)- 6-(1 H-123triazo|-| -vl met hyl ) t hi enof

2, 3-dj pyrinidine-2. 4-(1H, 3H) - di one Prepared fromthe product of part c) by
the net hodWsz"‘léﬁ?éﬂi‘ﬁ'le 10 part b). 20 M5 (APCI) 435 [N#ﬂffﬁmﬂilﬂve;%zl. 23-1.49
(9H, m, 3.18-3.19 (3H, m, 3.37-3.99 (4H, m, 4.49 (1H, a, br), 5.43-5.52
(1H, m, 5.70-5.81 (2H, m, 7.76 (1H, akp8.07-8.18 (1H, m. 25 30 WO

2004/ 065394 PCT/ SE2004/ 000052 61 Exanpl e 24

6-f (6- Chl or %?@]@5@1&e§x¥ﬁiﬁ$’lr,2,ﬂh{h’z§1 N%Pgrﬁ%wjl|2‘§4-§ettfahvdro-3-methvl- -(1-
(4S) - 4- hydr oXXV-3-Te 5 | Soxazor rdr nyrt - ‘

car bonyl s- 3-m

12 ai pyridi %ﬂ%ﬁ%ﬁﬁg&wﬁmﬁ@é hlly ﬁéﬂ%a%ga%m% algfeeel
és E ér me}a ?gl ealﬂgtbd ?enzeye{w mi)ovdsthieatnd 4t2,36°Cifqr\8hi Mtivekis keolbd amt dvamatiniatedaci-d et hyl
par e

S et b Dt R Rediads os HotiRbd B Shireh Shotbibieghy,aves silisp SRR g o

ethyl ester jpRehefetlifllatdtate 06 }Hexaﬁeﬁh adetat @ DAy ahvehysie s t he
nmet hod of exanpl e 15 artma?% 477 z;}% 479 fli) %{1HDIVBO 1.02 (3H,

t), 1.52 (61‘-‘=°ET’PBH’} 9. 3. 99 (2H r’r) 4.58 (1H, s, br), 6.49 (IH, d), 7.09
(1H, d), 3§4§dggl)§g¢)[M4@]48 (1H, s), 7.67 (1H, d), 8.55 (1H, s).
| "Hpmso 1.48 (6H, d), 3.18 (3H, s), 3.86 (3H, 5), 4.51 (1H, 5, b), 5.82 (2H, 5), 7.76
10 (1H, 5), 8.13 (1H, 5). : M

S

Prepared from the product of part b) by the method of example 20 part c).
15 MS (ESI) 350 [M+H]*

Prepared from the product of part ¢) by the method of example 10 part b).
20 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, bn), >
5.43-5.52 (1H, m), 5.70-5.81 (2H, m), 7.76 (1H, 5), 8.07-8.18 (1H, m). .

25

30



15 b)
6- f (6- Chl oroi m dazofl, 2-al pnidin-3-)1)nethyl 1-1, 2, 3, 4-t et r ahydr o- 3- net hyl -
(1- nethylethyl)-2,4-di oxo-thienoj2.3-d]pyrimdine-5-carboxylic acid, ethyl
ester Prepared fromthe product of part a) by the nmethod of exanple 15 part
b). M (ESI \wabyiashs463 [ MFH + 20 ' HDVso 1.18 (3H, t), P,]: ,gﬁm?j%ﬁo% - 3.18
(3H, s), 4.26 (2H, q), 4.43 (1H, s, br), 4.54 (3H, s), 7.56
(IH, s), 7.65 (1H, d), 8.57 (1H, s). c)

6-f (6- Chl oroi m dazo[ |, 2-al nyri di n- 3- vI)rréihyI) 1.2.3.4-tetrahydro-3-meth |
met hyl et hy122 4-di oxo-thi eno[ 2, 3-dl pyri m di ne-5-carbox lic acid 25 Prepared
fromthe prodE&#_lEBJe_%iart b) by the net hod of exarrpl e 20 part c). Ms (ESI)
433 and 435 | . ») . 102 g

6:[ (6-Chl oroi

4- et hyl - 2

1s0xazohdmvﬂcarbonvﬂ-S-methvl— —(l-methvlethyl}thleno]Z,Sﬁlpxnmldme-z,tt-

I soxazol i dinyllcarbonvll-3-nethvl-1-(l-nmethylethyl)thienof?2.3-dl nvrimdine-2
. 4- (IH.SFI)-dQJEréﬁta@ﬁSred fromthe product of part c) by the met hod of

exanple 10 part b). 5 Ms (APCI) 518 and 520 [I\/Hrl-djm HDVSO | . 32-1.44 (9H,
m, 3.18-3.19 (3H, m, 364383(4H 53,4 53 (3H, m,  5.45-5.46 (IH,
7.30 (1H, dd), 7.59-7.65 (2H, 71(1H n. Exarrple 25 10
S)4 hvdr oxy- 4- met hyUsoxazol i d| | 1 -3-methyl -1-(1-nethvl et hvl
I - 6-114-(2-pyridinyl)phenyl | rretab_'x nof 2 3 di

pyri m di ne-2.4(113, 313)-dione 1 Cl
1. 2. 3. 4-Tetrahydro- 6-f hvdr oxyf 4- L] KI yl']-3-nethyl-1-(i-
met hyl et hyl ) - 2, 4- di oxo-t hi enol 273- i T car bbxylic acid. ethyl

estgr Lithiumdiisopropyl anide, fréshly nad )p dding n-buthyllithium (1.1

rTL, 2.5Mipg

U‘3

a) 6-[(6-Chloroimidazo[1.2-glpyridin-3-yDhydroxymethvl]-1.2.3 4-tetrahvdro-3-methyl-
1-(1-methviethyl)-2.4-dioxe-thieno[2,3-dlpyrimidine-5-carboxylic acid ethyl ester

Prepared from 1,2,3,4-tetrahydro-3-methyl-1-(1-methylethyl)-2,4-dioxothieno]2,3-
10 d]pyrimidine-5-carboxylic acid, ethyl ester and 6-chloroimidazo[1,2-a]pyridine—3?

carboxaldehyde by the method of example 15 part a).
MS (BST) 477 and 470 [MH]*
"Hpmso 1.02 (3K, 9), 1.52 (6H, dd), 3.91-3.99 (2H, m), 4.58 (1H, s, br), 6.49 (IH, d),
7.09 (1H, d), 7.36 (1H, dd), 7.48 (1H, s), 7.67 (1H, d), 8.55 (14, s).
15 | _

L b) 6-1(6-Chloroimidazol1.2-a\pyridin-3-yDmettiyl]-1,2.3 4-tetrshydro-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 (BSI) 461 and 463 [M-+H]"
20 . 'Hpwso 1.18 (3H, ), 144 (6H, d), 3.18 (3H, 5), 4.26 (2H, q), 4.43 (1H, s, br), 4.54
' (3H,8),7.32 (1H, 4d), 7.56 (IH, 8), 7.65 (11, d), 8.57 (1H, s).

¢) 6-{(6-Chloroimidazo[l.2-ajpyridin-3-vDimethyi}-1.2.3 4-tetrahydro-3-methyl-1-(1-
methylethyD)-2 4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid _

25  Prepared from the product of part b) by the method of example 20 part ).
MS (ESI) 433 and 435 [M+HT'




hexanes) to a solution of diisopropylamne (0.46 nmL) in dry tetrahydrofuran
under nitrogen at 0C and stirring for 20 mn, was added to a sol ution of
1,2,3,4-tetrahydro-3 20

met hyl -1 - (1- et hyl et hyl ) - 2, 4- di oxo-t hi eno[ 2, 3-d] pyri m di ne-5-car boxylic
aci d, et hyWO 288065394 0. 7g), 4-(2-pyridyl)benzal dehyde (BCH3EH0HMESDNAPU (057
m.) in dry tetrahydrofuran under nitrogen at - 78C. The reaction m xture was
stirred at -78C for 4 hours then quenched with glacial acetic acid (10 nl)
and allowed to reach room tenperature Wat er was added’ and the m xture was

extracted w jph of Bl 3661858 A IMbShi.3 v%ﬁletmrﬁ DFBRANOR WSS W th

brine, dried-over MgSOF aimad ConCent at rdt ed urder = vacuam LU ~a brown oi |
whi ch was puisofazaiflidy]cabbnvihl-aiethyind =ty d L 3wl
PCTI SE2004/ 0 63 |sohexane/ et hyI acet ate (/1) to give the sub-title
conpound as ﬁ%@i@;@ | ow foam (0.47g). M (ES) 480 [ M+H + S' HDVSO
1.15-1.23 (3Pie érédfrcim%pl:ocﬁiﬁté by thd mkthoddflexdnple 40 p&t¥). 24 (211, q), 4.55
(1H, 5 bs), %@21%69] 6.84 (1H, d)p % )37(IH n, :
7.47-7. 50‘5(2MS(&}°CI)ﬁ1§4Dd5{2 Iih M, 8.05-8.08 (2H, d), 8.64-8.66 (1H d) .

b)1,2,3.4-tetr r ylye

pyri d| nyf nheny}??“é%ﬁfﬁl ﬁ@%ﬁmr)]of'?%lm ) ig?%é&?&car %x)%gl-f%igﬁ%&g et hyI
ester The prﬁndﬂ-ﬁt‘lﬁ()IH,pn)rWBQXHQOid)t'ﬂgﬂp—’ﬂﬁﬁs(ﬁﬂl,uf)m.ﬁms.dilcm,onpnet hane ( 2mL) was
treated with trifluoroacetic acid (2nm) and triethylsilane (1 nL) and
stirred at anbient tenperature for 18 hours. Dichl oronethane and

trifluoroacekksmmesd were evaporated. Water was added and the reaction
m xture was basi |ed W th SOdI um carbonate then extracted with 15

di chi or oh®t hinH&rpydsoxy-dmethyhsoxazolidinggyyllcarbonyl]-3ymethvid (1 metaylethyy, o )
MSO4 and  ceuRqdioh &S A : ooy p oAy e \mgﬁ@ was
purified by si C romatograpyeutlng Wt yl acet at e

(3/2) to give the sub-title conpound as a colourless oil mhlch solidified
(0.39g). 20 MS (ES) 464 [MrH} . 'HDMBO 1.@3-1.28 (3H t), 1.44-1.46 (6H,
d, 3.18 (3H, s), 4.16 (2H, s), 4. 25-4/33%2H

15

o
NS

Lithium diisopropylamide, freshly made by adding n-buthyllithium (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-
20  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

tetratxydroﬁuan 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).
25  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




‘r_q)__ZL_SB_(_J_H, bs), 7.32-7.36 (1H, m, 7.36-7.38 (213, d), 7.85-7.89 (1H, t),
7.93-7.95 (1H, d), 8.04-8.06 (2H, d), 8.64-8.66 (1H, d). 25
,C)1.2.3,4-tetrahydro-3-methyl -1 -(1-nethvlethyl)-2, 4-di oxo-6-[[4-(2-

pyri . di nyDphenyl | met hyl ]- thieno[ 2, 3-4pyri m di ne-5-carboxylic acid Prepared
from a sol uwoaemehssbhe product of part b) (0.39 g) in apetsERodovdosz (15 nl)
which was treated with 2M hydrochloric acid (4 nL) and heated at reflux for
15 hours. The m xture was concentrated &9 dryness. The residue was
triturated with water, filtered and 30 washed with ether then dried in a

T 01D b 05, B BB B St % O (02200

5-f[(4S)-4- Hy(@r4q - 4-net hyl i soxazol i di n-2-vl | carbonyl | -3-methyl-1-(1-nethvle
thyl)- 6-[ f &#/ di nyl ) phenyl | met hyl | -t hi enof 23d|pvr|md|ne24(1
H. 3H) - di one TMSéE 8tMyhilof t he product of part c¢) (0.22g) in

di chl oroneth wa I : 3 dr ops
of di net hyl forr‘r‘?;ﬁ‘ﬁ0 el%%%?h ’t%l%)’”%?’?%%’ @?I o)hgm xtiﬁ;(ode:ﬁlo\/v@;g'I ?llr}ged at
anbi ent t esTpesptINTes. mb(lHLd};ém—&.Sﬂe(ﬂHgd))wdsEﬂGa’t(eﬁ ity 7.49%Y. 6@ QH, Bha.8desi due was
di ssol ved lnriéi&hoggrret hane then added to a sol ution of (4S)-

4- hydr oxy- 4 xazol i di ne hydrochloride (0.14g) and triethyl am ne
(0.3nL) in diohpop@EiDIW-s.fhaH.Saction m xture was stirred at room.
tenperature for 2 hours. to Water was added. The reaction m xture was
partitionned and the organics were dried over MgSO4 then concentrated under

vacuum The rlﬁ%‘aﬂ,ﬁ',@—té‘iﬁﬁ%&w3l-:ﬁétﬁﬂ-le-ﬁé&&lﬁﬁ%l)-@ﬂf ﬁﬁ%-@ﬂ[?@hy eluting with 4%
t.hanol in di"¢hl of onet hane en agaln w _ acetalfe. Finally, another

p 1 ficatibn pyd iyl ester. 296 NH3 i n

neter. v oyl %ﬁ}% Wﬁ%ﬁ%ﬁﬂ“éﬁ“?ﬁ@@%ﬁé a?m‘*?“"%%tf?@w‘%o o
3. 42- ? 46 ()1I—t;1ﬂd§vroa®1186md(ZiﬂL)( mmaaglpglaueﬁ 8.) eRHtirs)l at AnbizatdeBferdi@®, d+bs),
5.42 (1H, s

' 7 42 2 2H.
7.78-7.94 (2I-fr &%*“%ﬁ 1C. ethf#ﬂ% 5% gW5%3’evaporated Wi &t M.

added and the reacnon mixture was baSIﬁed with sodium carbonate then extracted with

15 dichloromethane {twice). The organics were washed with brine, dried over MgS04 and
concentrated under vacuum to give a white solid which was purified by silica |
chromatography eluting with isochexane/ ethylacetate (3/2) to give the sub-title
compound as a colourless oil which solidified (0.39g).

20  MS (ES) 464 [M+H]
_ D . Hpumso 1.23-1.28 (3H, 1), 1.44-1.46 (6H, d), 3.18 (3H; 5), 4.16 (2H, s), 4.27-4.31 (2H,
- ), 4.33 (1H, bs), 7.32-7.36 (1H, m), 7.36-7.38 (2H, d), 7.85-7.89 (1H, ©), 7.93-7.95 (1H,

d), 8.04-8.06 (2H, d), 8.64-8.66 (1H, d.

25

 Prepared from a sohution 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
30  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]



(4S)-4-Met hvl -2-111, 2. 3, 4-tetrahydro-3-net hyl -1 -(1-nethvl et hyl )-6-i (5-net hyl
-1-(2-

nvrimdinvl)-3-(trifluoronethyfl-1H pyrazol-4-yll net th I -2 4 di oxothi eno(2.3
- d] pvri md| n 5 IIcarbonyII- 4-isoxazolidinol 1C0H 0\ oL ~,/\ [/
INN N\iW H_i WD 2004/ 065394 PCT/ SE2003/ 000052PC%‘@5E2A”4H¥’9£’P%Jre of the
product of exarrpl e 10 part b) (279ny), 2-bronopyrimdine (300ny), copper(l)
i odi de (95nmg), trans-cycl ohexanedi an ne6455ny) and potassi um carbonate
(300mg) in dioxane (2nd) was heated at 100C for 16hours under nitrogen. The
reaction m xf)sL@ O, : 3 »

chr omat ogr aph u [ y
acet ate gradtg gny{metin o=@ iRE-2.f4 dgpgind as a white
solid (105ng). MS (APCI +ve) 494 [M+Hr 6 HDI\/SO 1200 1. 40 (3H, s), 1.47 (6H, "
d), 2.53 (3H, s), 3.21 (3H, s), 3.64-3.72 (3H, nm, 3.80 (1H, d), 4.07 (2H,
s), 4.46 (sefy :ﬂﬁolt)ticn?oﬁﬁe ﬁmﬁilctbf pach)E{ﬂ-"Z@lih d'ﬁ)ﬂomn&mep'#as added(okglyl 2- f

16-[[3.5 hi vl i mi | -4-yl | meth 3, 4-

ot Fabyar. SR A RN by b R R aia B e Pk e 5.

yt1 car bonyl |regktioh Bkt v GKAZD adibidk teiperafir®foN] Hour then concentrated to
dryness.The residue was dissolved in dichloromethane then added to a solution of (48)-
4-hydroxy-4-methylisoxazolidine hydrochloride (0.14g) and triethylamine (0.3mL) in

dichloromethane. The reaction mixture was stirred at room temperature for 2 hours,

10 Water was added. The reaction mixture was partitionned and the organics were dried ﬂ)
over MgSO; then concentrated under vacoum. The residue was purified by silica
chromatography eluting with 4% meethanol in dichloromethane then again with efhyl

acetate . Finally, another purification by reverse phase HPLC eluting with acetonitrile/

0.2% NH; in water was carried out o give the title compound as a white solid (0.1g).
15 MS (APCI) 521.1860 [M+H]"

8 'Hepos  1.52-1.56 (OH, m), 3.35 (3H, s), 3.42-3.46 (IH d), 3.86-4.01 (2H, ABq),

4.18 ( 2H, s), 4.52-4.56 (2H, d-+bs), 5.42 (1H, 5), 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).

20

25




-NI1JI ONs N 15\ a)(3 -([2-Ethyloxiranyllnmethvl) 3-nitro-be

nzenesul fonate A m xture of 2-ethyl prop-2-en-1-01(1.58), powdered 3A

nol ecul ar sieves (620ng) and (-)-D-diethyltartrate (1771) was stirred in

di chl oronet hane (35ml) under nitrogen for 24hours. The m xture was cool ed
to -20C an I bAfk4483 t et rai sopropoxi de (2651) was 20 a?%?% tirring
for 2hoursng2}§ggggLnene hydr oper oxi de (6.4nl) was adde In&hh?@?%r a
further 2 hours the reaction allowed to warmto -5C before being quenched by
the sl ow addition of trimet ylphosphite P3.4m). Triethyl anine (3.7n), DVAP
(265ng) and a solution of 3-nitrobenzenesul phonyl chloride (3.95g) in
d|chIoronethaham@mﬁﬂﬂhWEWQNRW%ﬁmaddéﬂpsé APring), Pypramepyringdias(360meMr

t d at f f he t d ont
S 11 o and o QPRI Ein Pdp Adhepe MEmbE oS el Pelierid Bl na s o
y)el I (i)w6(i)| I(I | (Bo&ag) m%x?%?ﬁ@ﬁﬁa%%at&(ﬁﬂm&ﬁmgzﬁ?{%ﬁg?cm 8 91(|(§|H
t), 1. seX S
d), 4.31 (1H T 2"‘? P”(ﬁ“& W@Pﬂ%gtz%e%(tﬁaﬂﬁfﬁﬁf(ﬁ‘g é%”(yﬂlll &ng(

t). b) 2-rg( @ul%‘ﬁmﬂ Sl adeiatd Lo RBAESDENoY/ Bthl p&bﬁ&%ﬁméﬁ %ﬁd,%dddyone 5 The

sub-title conpound was prepared using the nethod o exanpl e 1 part a) 'using
the product HEMFEOayeﬂlﬂﬂéﬁemnnougdtawwntqgolxdillﬁglgj| N, dq), 2.11 (IN, dq),

2.72 (1H, d), Nfszqﬁdﬂ%)%l@;@?’z (111, d), 4.25 (1 H, d), 7.72-7.77 (2H,

m, 7.82-7.87 11( 2R) - 3- Chl or 0- 2- hvdr oxv- 2- et hyl pr opyl | oxvl -
| H i soi ndol e- 8HgygsgHRoW: dré (THh,s), Sl (BH! d)02.68 (i uh 3. 2/1/5(§Hps),e$né4-é.d2(£§-i,ﬂ®,t he

met hod of -exagpl &y, d?%% &, s‘jSJ Rsbe e, W SUE 0 A oPBH, o
) 10

m

Example 27

razol-4-ylimethvl]-1.2.3.4-
tetrahydro-3-methyl-1-(1-methyletbyD-2.4-dioxothieno!2,3-d] pyrimidin-5-

ylearbonyl]-4-ethyl-4-isoxazolidinel

15 _
i ) a)(S)~([2-Ethyloxiranyllmethyl) 3-nitro-benzenegulfonate

A mixture of 2-ethylprop-2-en-1-o0l {1.5g), powdered 3A” molecular sieves (620mg) and
| (-)-D-diethyltartrate (177pl} was stirred in dichloromethane (35ml} under nitrogen for

24hours. The mizture was cooled to —20°C and titanium tetraisopropoxide (265ul) was
20 added. Aﬁer stirring for 2hours at -20°C cumene hydroperoxide (6.4m!) 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 (3.4m).
Triethylamine {3.7ml), DMAP (265mg) and a solution of 3-nitrobenzenesulphonyl
chloride (3.95g) in dichloromethane (25ml) were then added sequentially and the
25  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 & yellow oil
{4.8g).



"HCDCn 1.01 (3H, t), 1.71(1H, dqg),1.75 (IH dg), 3.70 (IH d), 3.75 (1H, d),
4.08 (IH, d), 4.50 (1H, d), 7.75-7.80 (2H, m, 7.84-7.88 (2H, m. 15 d)
2-(f(4S)-4-Hvdr oxv-4-et hyl - 2-i soxazol i di nvl | carbonvl | - benzoi ¢ aci d, mnethyl
ester The sub-title conpound was prepared using the nmethod of exanple 1
part c) u¥NoyGes3v4product of part c). 'Hcen 1. 09 (3HPCTSE2D/BRIR2H, q),
2.01 (1H, s), 3.59 (1H, d), 3.84 (1H, d), 3.92 (3H, s), 20 3.94 (1H, d),
4.32 (IN, d), 7.45 (1H, d), 7.49 (1H, tgs 7.62 (1H, t), 7.99 (1H, d). HPLC
(901 OHP.M 4.6x250mm kronmasi| DVB colum, ee >99% e)

4S1- 4- Et hylgd i d

E)repar ed u>s/| n§°?'ﬁ8§§§%¥10)dll%? (1}%%@?? tﬁrﬁatg?}‘)d% 65{@% %g?h@ ég?ﬁ??g ug'ltmof Wngt
Diy HOVE0 UBAEN (K o) THGR, G153, 40, S58H dd), 877 (.98 (1H, ), 3 90
(45)-2-[16-[13. 5-Di net hvl -1 - (2- pyri ni di nvl ) -1 H-nyrazol - 4-vl | methyl | -i . 2, 3, 4

30 tetrahvdrb ?t[l'.(.lfi@mm}llfiﬂl{f%.‘)% k@t Dishindol: 1@52% @nofz 3-dlpyrimd
n--5-yl | carbony -4~ soxazol 1 di no

PCTJSE2064/ d@@@\svzhﬂeaqmménd ey prepasrfgsing dhemathpd @ﬁmcﬂ@nlerlrm ) wemg fsduct of

exanple 11 g the nethod of exanple 15 part 'd). MS (APCl +ve) 554§
[MtH * S HD%%%‘JT%BH%]‘&B4 (3H, t), 1.47 (6H, d), 1.71 (211, q), 2.18 (311,

?)ZH 2. ;52 (3H1H%bcn 130‘2?1‘1 5,Imlfﬁﬁm,BnlBGlH,lﬂll21?%(%%361)3)@73&1,(?142228ﬁﬂ, 3.89
S a e .
(4s) - 2- 116- I‘gf%z(?g ér?ﬁ%z’%‘?&%g SajWn&Hrml)-B.S-dhnet H& ~1 h- pyrazol -
10

ylimethyl I-1.2, 3. 4-tetrahvdro-3-nethyl-1- (1 rrethylethyll-

2. 4-dl oxot hi enoi 2>3

- di pyl i 10mi d;i’ £ 2819 - C BRI A ATO XY -2t I rapyllos Az R dsaingolml.3(2 ione
The sub-title compound was prepared using the method of example 1 part b) using the
product of part b).

"Hepes 1.01 (3H, 1), 1.71 (18, dg), 1.75 (1H, dq), 3.70 (14, d), 3.75 (1H, d), 4.08 (1H,
d), 4.50 (1H, d), 7.75-7.80 (2H, m), 7.84-7.88 (2H, m).
15 .

The sub-title compound was prepared using the method of example 1 part ¢} using the
product of part c). '
Hepen 1.09 (3H, t), 1.82 (2H, q), 2.01 (1H, s), 3.59 (14, d), 3.84 (1H, d), 3.92 (3H, ),
20 3.94 (1H, d), 4.32 (1H, d), 7.45 (1H, d), 749 (14, t), 7.62 (1H, 1), 7.99 (14, d).
HPLC: (9010IHIP.M) 4.6x250mm kromasil DMB column, ee >99% ._ )

e) (45)-4-Ethyl-4-isoxazolidinol hydrochloride
The sub-title compound was prepared using the method of example 1 part d) using the
25  product of part d).
_ !HDMSO 0.94 (3H, t), 1.66-1.79 (2H, M}, 3.28 {1H, d), 3.38 (1H, d), 3.90 (1H, d), 4.05
(14, d).

30  tetrahydro-3-methyl-1-(1-methylethyl)-2 4-dioxothieno[2.3-dlpyrimidin-5-yi]carbonyl]-

4-ethyl-4-isoxazolidinol




6-111-
1.23
" 4-tet
C

_ONONI\ 0)~ s INN eNX0O is a)
(2.3-1}i hvdro-2-o0xo-4-pyrimdinvl)-3.5- dlrrethyl-ll—l-uyrazol 4-yl ] met hl |

rahydro-3-nmet hyl -1 - (1-met hyl et hyl ) - 2. 4- di oxo-.t hi enof 2. 3-d] pyri m d| ne- 5-
ar boxyl i c veed4sssori xt ure of the product of exanple 2ppast2oiiootes?0ny),

2, 4-di chl oropyrimdine (160ng) and triethylamnne (3101x1) in acetonitrile
(50ml) was heated at reflux for 2hours. ?e 20 m xture was washed with water
and the organi cs concentrated to dryness"to give the sub- title conmpound as

a brown oiI S HDMso 4 6 d 2.1 (3H, s
3.22 (3H, “ilg%%’@ ound @4as PiFP%de ?’8’51 ﬁ?ﬂ’f?&uctsfwm&fﬂ% )1) b) ?31981 41( 11)1 m
V\0200410653%tﬁ(ngf% Dglﬁﬁgg@ 2 68

ydr o 0X0-4-p imdinyl)-3,5-dinethyl-Ih-pyrazol -

b) (4s)-2-j6-]
ylinmethyl| -1M££A]gcl'|ﬁf§)r5éﬂw]3 met hyl - | - (I - met hsl et hvl) - 2. 4- di oxot hi eno[2 3

was. bt epar ca TTORPLAL Cop kit Dof iyt TERRLSL S TR B CEsO R AT o 15

part d). N5 (@BG}W@Q(]%&HM*&(@IW@N@G} MWs%p?»h‘H?_{SF)ES (11-145 S(EQH d),
2.17 (3H, s), % (3H s), 3.20 (3H, s), - 3.66- 8 (2H s),
4. 46 (sep, 1HE® 13 (1H, d) 7.87 (2H, d) 10 Exanpl e 29 { _) 5 f
1(41()-4- Hydroxv 4- et hyl - 2- 1 soxazol i di nvl | carbonvl | -3-nethvl -1-(1

met hvi et hvl ) - 6-f

f 5- met hyl - 3- (E¥apmled§ onet hyl ) - | H pvrazol - 4- vl | met hyL1-t hi eno[ 2, 3-

ddl pyri m di nm&i}ﬁﬂi dihﬂﬂ%—z ox%g:b}'rmudlnvl)-_.’t,(-dunethvl-lil—nvrazolA-
"} 10 i

18

carboxglic acid
A mixture of the product of examyple 2 part b) (400mg), 2 4-dichloropyrimidine (160mg)
- and triethylamine (310pl) in acetonitrile (50m1l) was heated at reflux for 2hours. The

20  mixture was washed with water and the organics concentrated to dryness to give the sub-
title compound as & brown oil (150mg).
8'Hpumso, 1.45 (6H, d), 2.18 (3H, s), 2.57 (3H, s), 3.22 (3H, 5), 4.12 (2H, 5), 4.35 (s, 1H),
5.44 (1H, d), 7.34-7.41 (1H, m)



ii FFO-.ni gF 'j\ ~N 15

(4

)-6- [f 5rrethy| 3-(trifluoronethyl)-lH pyrazol -4-yl|nethyl]-thienof

dl pvrj m dr ne- 2,4(1H 31lh-dione To a suspension of the product of exanplg
10 part 2WOeH4489%4y) and (4R) - 4-met hyl - 4- 20 |soxazoF¢Tf§¥|5f“’W9‘dPochl ori de
(42nyg, prepared by the nethod of exanple 1 steps a) to d) using

[ (2R) - 2- met hyl oxi ran- 2-yl ] met hyl 3- ni tr @ddenzenesul fonate) i n anhydrous THE
(6m), was added triethylamne (120ng) and the m xture was cooled in an

0o
5-f
t hy
2, 3-

o .
R) - 4- Hvdr oxy- 4- net hyl - 2-i soxazol i di nyl | carbonyl | - 3-net hyl -1 - (1- net hvl g

cebath. O (P2 abenzebibAZBlalod Lol dﬂa%rj#' SleBhuBPEY 00 um

hexaf | uoropnospna ng Was added an .re vr/as alTowed to warm
t o, wher eupgpimetyhd 4-fotrpies : pidenoved in vacu
and the res s QPR CHZCL 2. Et QAc) to effect
primry purh = [ maiﬁr%@ﬁr?ﬁé%{%ﬁ]}ﬁg@ RPHPLC afforded the title

conpound asThaﬁﬂxloodlp@ﬁﬁhgas prifirddERim tHe poduivtrof|art WD R0 ARARALT ‘
PCTI SE2004/ ooo%iz15 69 HDI\/BO(lZOC) 1.40 (311, s), 1.46 (6H d), 2.18 (311,

s), 3.20 (3 mpl§ 15D 75 (3H br s + d), 3.81 (111, d), 3.94 (2H, s),
4.5 (IH n'}Ms4(A9:@15ve@55¢M4JH]+br s) "CHN Found C 47.98% H 4 69% N 13.48% S
5.98% C2I H24F3N5@ 5H2O requires C 48.09% H 4.8% N 13.35% S 6.11% S
Phar macol ogﬁHaMde&OaC |1t (BH $)oh47)fﬁl'b|@hﬂﬂdrféﬁy®r %S%fﬁﬂnﬁ) §t2@d3He$)r pberal bl oo

nononucl ear3%6 H n@r\/\g?g& ?@F?Jg&%%%@ﬁﬁgs(m é)p.y‘gfw,rdﬁ)norrycr n-stimul at ed

PBMC proIrferatrdn

10 Example29 )

15

[[5-methyl-3-(trifluoromethyl)- 1 H-pyrazol-4-yljmethyl]-thieno[2 3-dlpyrimidine-

2.4(1H.3H)-dione _ )
‘To a suspension of the product of example 10 part a) (0.130 mg) and (4R)-4-methyl-4-
20  isoxazolidinol hydrochloride (42mg, prepared by the method of example 1 steps a) to d)
using [(2R)-2-methyloxiran-2-ylimethyl 3-nitrobenzenesulfonate) in anhydrous THF
-(6ml), was added triethylamine (120mg) and the mixture was cooled in an icebath. O-(7-
azabenzotriazol-1-y)-N,N, N’ N -tetramethyluronivm hexafluorophosphate (120mg)'was
added and the mixture was allowed to warm to, whereupon it was stirred for 3hr. All
25  volatiles were removed in vacuo and the residue was chromatographed (Si0»/1:1 CH,CL
2-EtQAQ) to effect primary purification. Further purification by RPHPLC afforded the
title compound as a solid (35mg).
MS (ESI) 516 [M+H]"




- well flat-bottonmed mcrotitre plates. Conpounds were prepared as 10nM st ock
solutions in dinmethyl sulfoxide. A 50-fold dilution of this was prepared in
RPM and serial dilutions were prepared fromthis solution. 10l of the

" 50-fold diluted stock, or 15 dilutions of it, were added to the well to give

concent r at ivpiSopi/lisstdle assay starting at 9. 51LM and goipgagsganiroeohsat 0 each
well was placed 1 x 105 PBMC, prepared from human peripheral blood froma

single donor, in RPM 1640 medi um suppl egﬁ&t ed with 10% human serum 2nv
gl utam ne and penicillin/streptonycin. orbol nyristate acetate (PMA)
(0.5ng/ M final] concentration) and iononycin (S00ng/m final

20
concent r at i on) Huese(138@0d 4043 Hrdskdec6H &), 248 EFb ). S BHOs) R TEABHMsdi um ( as

above) so th ' Vi (o) S ' . The cells were
i,ncubat ed at %‘%@t’?gl Lf}ﬂﬁi&r%%(?ﬁgﬁ' é?h@ggﬁﬁ'gg—;ﬁ/&g@/ﬁtar on di oxide for 72
hours. 3H Thye#ilidi ne ( 0FofidCWa.9R%Hd®AYd, Dir13t4386,15i 588% 6 hours of the

i ncubation. The vel  of di oact Lvity i 8 b the cells was then
det er ni ned an&l%éﬁi%%as}ﬁ@ﬁwgs8f48;9|§?4|’?ﬁ%ﬁ%ﬁgﬁsg"é’sgfﬂé&tomounds of the
Exanpl es were found to exhibit an 1 A50 value of less than 1 x 10.6 Min the
above test In-the fall ow.ng specific exanples, Exanples 5 7 and 8 had a
PI ASO of 7. 4,FPipraagglegical®alaspectively in the above test. WO 2004/ 065394
PCT/ SE2004/ 000052 70 dainms 1. A conpound of formula (I): O RZ N ON 3 |
Ar 5 Rwerein: R and R2 each independently represent a Cl.6al kyl,

C3. 6al kenyl , IBbilGEycefRMRYibEMBn-tjmulatd periplbdabblped ominoyiglearaeh of whi ch
may be Optionf;ix-loiii(ergt%’o%s“tm ed by I to 3 hal ogen atons;

» 10
The assay for PMA/ionomycin-stimulated PBMC proliferation was performed in 96-
well flat-bottomed microtitre plates. Compounds were prepared as 10mM stock
solutions in dimethyl sulfoxide. A 50-fold dilution of this was prepared in RPMI and
serial dilutions were prepared from this solution. 10pl of the 50-fold dituted stock, or
15 dilutions of it, were added to the well to give concentrations in the assay starting at
9.5uM and going down. Into each well was placed 1 x 10° PBMC, prepared from
human peripheral blood from a single donor, in RPMI1640 medium supplemented with
10% human sermm, 2mM giutamine and penicillin/streptomycin. Phorbol myristate
acetate (PMA) (0.5ng/ml final concentration) and ionomycin {500ng/ml final
20 concentration) were added to these cells in supplemented RPMI1640 medium (as above)
ey so that the final volume of the assay was 0.2ml. The cells were incubated at 37°C in a
) humidified atmosphere at 5% caibon dioxide for 72 howrs. *H-Thymidine (0.5pCi) 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.
25
“The compounds of the Examples were found to exhibit an IAs value of less than 1 x
| 10® Min 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.



R3 is a group CO G or S02-G where Gis a 5- or 6-nenbered ring containing a
nitrogen atom and a second heteroatom sel ected from oxygen and sul phur
adj acent to the nitrogen; the ring being substituted by at | east one group
sel ected from hal ogen or Cl14 15 al kyl, (which may be optionally substituted
by up to WOMHREIBHen atons), and optionally substit 8CEEENYHE0R0 a furt her
4 groups independently selected from hal ogen, hydroxyl and Cl4 al kyl, (whic
may be optionally substituted by up to Hyg ve hal ogen atonms); Il Qis CR4RS
where R4 is hydrogen, fluorine or Cl.6 alkyl and RS is hydrogen, fluorine or
20 hydroXy; offimks @ 5- to I0-nenbered aromatic ring systemwherein up to 4
ring atons maybe heteroatons independently selected from nitrogen, oxygen
and sul phur, the ring system being optionally substituted by one or nore
substituents i,ndependent el d from 25 Cl4al kyl (optionally substitute
by 1, 2 or 3 ﬁyd?‘o???‘pﬁ%‘ij%fst??n@%hial koxyy hal ogen,  hal oal I ryl, di hal oal kyl ,
tri hal oal kyl, Cl-4al koxyd 4al kyl, Cl.4alkylthio, . 4al koxycarbonyl,
C24al kanoyl, oxo, thioxo, nitro, cyano, N(R6)R7 and -(CH2) pN( R$) R,
hydr oxy, Cl4al kyl sul phonyl, Cl1_4al kyfksul phigtyl, car banoyl ,
Cl - 4al kyl car banoyl, WD 2004/ OGSﬁ%{l'P / SE2004/ 000052 71 '
di - (Cl. Qal kyl )carbanoyl, car boxy,j}:N 7, additionally Ar may be
6

optionally substituted by a 5 or matic ring containing up to
4 heteroatons independently sel ggte nitr n, oxygen and sul phur, an
which is optionally substituted by orfdge or nore substituents independently 5
sel ectedsfrom Cl . 4al kyl (optionally sbsti t ut ed by 1,2 or 3 hydroxy groups),
Cl . 4al koxy, - hal ogen, hal oal kyl dihaloagﬁyl, tri hal oal kyl, CI.4aIkoxyC1_fj
al kyl, C.lalkylthio, CI. 4al koxycarbonyl, C2.4al kanoyl, oxo, thioxo, Y
nitro, cyanwhereddf R6) R7 and - (CH2) pN(Rs) R9, hydroxy, G 4al kyl sul phonyl,

Cl . 4al kyl sul phi nyl, carbanoyl, Cl.4al kyl carbanmoyl, io0

di - (Cl4al kyl ) car banoyl , carboxy, SO2 N(R6)R7, pis 1, 2,30r4; R6 and R7 each

i ndependent RY and:t egle fridepentistdlyagaeseat 0. salklyl @: kalkeml, Galscyal chidyd®ylsalkelr
10 or Ci.ecycloalkyl; 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 ringibeing substituted by at least one group selected from halogen or Cy4

15  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);

Q is CR*R? where R? is hydrogen, fluorine or Ci6 alkyl and R® is hydrogen, fluorine or
20 hydroxy,

Aris a 5- te 10-membered aromatic ring system wherein up to 4 ring atoms niay be
 heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system

being optionally substituted by one or more substituents independently selected from

25 Ci4alkyl (optionally substituted by 1, 2 or 3 hydroxy groups), Ci4alkoxy, halogen,
haloalkyl, dihaloalkyl, trihaloalkyl, C)4alkoxyCi4alky), Ciialkylthio, C;.
salkoxycarbonyl, C.4alkanoyl, oxo, thioxo, nitro, cyano, -NRSR” and ~(CH2)pNRHR®,
hydroxy,
Ci4alkylsulphonyl, Ci4alkylsulphinyl, carbamoyl, Cy-alkylearbamoyl,




- 15 together with the nitrogen atomto which they are attached forma 5- to
7-menbered saturated heterocyclic ring; and e and RO each independently
represent a hydrogen atom Cl-4al kanoyl or Cl.4alkyl, or together with the
" nitrogen atomto which they are attached forma 5- to 7-nenbered 20

sat urat ed hetesmpssdi c ring; and pharnmaceutical |y accepmcdreoosasoo® and

sol vates thereof 2. A conpound according to claiml in which R is ethyl,
propyl, butyl or cyclopropyl. 25 3. A cqipound according to claim1 or 2 in
which R2 is methyl. 4. A conpound according to any one of claims 1 to 3 in

which R3 is a_grou 05 A g according to any one of clains |
to 4 in whi c.hdl%r '1'53%@%.“%.0&’%‘?%‘3!1%@%@8%@7’& ng to any one of clains | to 5
in which Ar i saionalfeAbRAEBe oﬁﬂdﬂ%ﬁ’g} &bstihiBdbe 25086 Helbefedrdaelig Hagt ons

gptionally substituted as defined 1n claim®l or WO 200411655394
YCT/ SE2004/ 00e0iagng yptost hateogions indppendentiy seleqtedfrom gifegrn, okygeg 20ént ai ni ng

one, two or -t . i I | f I n
claimi1, or pﬁ%ﬂ@f’%gpg | ohﬁ%@o%g g%blgﬁfeg§§§l§¥(£#?%tes Sﬁ?‘%ﬂgﬁgﬁeﬁ]&fw A
conpound ag cosetticted ftom €Clatlyl (optionalifyisaistititediby 152 ¢ kgnydxy gogupak Oh-ellaxyt hi azol e
rin each s tituted.b Qr.three a | ..halogen rifl uar omet hyl

subgt I tuent sugaﬁ?ﬁe&r ai‘r%ka{ @%Osaﬁfyg’&?hléagowh’?‘f%??% Hgaglfyﬁy(?“ﬁiky% b dyIy group.
8. A conpoundatioagagbongl, Coatikambyh Sxopthiuxe)] ritréycyino, NECREna L (CHMNERORI a (i)
R10 Rai! R12 )ﬁlgl) where R10 and R11 are independently selected fromH,

Cl. 4al kyl, or™f&#%al kyl and R12 is selected from 11, Cl.6alkyl, or

hal oQ . 6al kyl cp@l@ls%tphbm&:ﬂmp@ﬁ@ﬂinﬁ; %@%ﬂ@, ¢, L ARyIe¥BdRegLIvherein up to 3

-r._i_._%g atonms may be heteroatons I ndependen sel ected from oxygen, sul phur
andi

ni t r oden, diviki-edioi)cahamayl sabexys $@ MR IR subst i t ut ed by one or nore

pisl, 2,3 oré4;

R and R cach independently represent a hydrogen atom, C;.qalkanoyl or Cy4alkyl, or
15  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, Cysalkanoyl or Cy.alkyl, or

together with the nitrogen atom to which they are attached form a 5- to 7-membered
20  saturated heterocyclic ring;

= and pharmacentically acceptable salts and solvates thereof.

2. A compound according to claim 1 in which R’ is ethyl, propyl, butyl or cyclopropyl,
25 '

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.

30 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-rnembered

aromatic ring containing two heteroatoms optionally substituted as defined in claim 1 or




substituents independently selected from Cl4al kyl (optionally substituted by
1,2 or 3 hydroxy groups), Cl4al koxy, hal ogen, hal oal kyl, di hal oal kyl,
trilialoalkyl, Cl 4al koxyCa. 4alkyl, Cl-4~lkyltli o,'Cl atkoxycarbonyl,

C2. 4al kanoyl, oxo, thioxo, nitro, cyano, - N(RYR and -(CH2)pN(1Zs) Ro,

hydr oxy, b ulphonyl, Cl1 al kyl sul phi nyl, car bano;

Ct - 4al kyl car%ﬂm)yl? - (C1. 4al kyl ) car banoyl , ear boxy, %?Té%ﬁ'”ﬁf{’??éi"w wher e
R 1tr, Rs, R9 and p are as defined in claiml. 9. A conpound according to
claim38 wherei n RI0O and R 1 are nethyl. m A conpound according to claim3$8

or claim rei | .- aal ch.as nmefhyl) or a
- to 6- ﬁgr%\gg?eg lgrtgéné rﬁ&kgﬁ&%i é‘%ﬂ? BeS, thg) qrg;ﬂr:?e il? FRAUP A naybe
het er oat gptonallgl egiaedeat ahs}ﬂeﬁﬁb@niaﬁﬁhﬂ I, @fg% nﬁaﬂas déflae@gen,
optional |y substituted by oxo. WO 20041 94 PC1 /SE20041000052 73 11. A

corrpoundlfbﬁlamb}-rrul a (1) according to claim1l selected from
(S)-2-[[6-3,5-Di nethyl -1 H pyrazol - 4-

1 5 ) bR A TR ST i

(S)-2-] [@w{l @@sgttﬁﬁ Ao mlﬂqree al yi halogen, mﬂuammm:hyl substituents and/or also

pyrazol t - -rrethyl-l (2- methylethyl)-2,4-d

oxo-t hi e%y['(dialgﬁ Pé?@@néf%%%gﬁw -nmet hyl -4 i soxazol i di nol,

1- Cycl opr opyl - d- [(3 5-dhnet hyl - | Hpyrazol - 4-yl ) net hyl ] - 5-[ [ (4S} - 4- hydr oxy- 4-

met hyl i rism di ne- 2;

4 1H 3B)§ dl%%g%o@g@ ﬁ%ﬁ@é}%ﬂdwﬁa@fﬂy AL AbEPOE QibdrotthRI )

H 1, 2, 3-Benzotriazol -1 -yl )nethyl]-1, 2, 3, 4-tetrahydro- 3-net hyl - 1- (1-.

not hyI et hyl ) -2, 4-di oxo-t hi eno[ 2, 3-d] pyri m d1iﬂn- 5-yl ] crmbonyl ] -4- et ayl - 4-

i soxazol i di nol,

(S)-2-[[6-[ (4, 5-D chl oro-2-net hyl - 11f| dazol -l-yl)nmethyl]-1,2,3,4-tetrahyd
11

_7_

ro-1 -ethyl - _N

3- et hyl - 2, 4- dl oxo-t hi eno[ 2, 3- dﬁ)yrl mNI n- 5=y1] car bonyl ] - 4- met hyl - 4-i soxazol
idinol, 5 [[( S ) - 4- Hydr OXy- 4- et hy! - Eml soxazol i di nyl ] ca
bonyl]-3-nmethyl-1-(2 tnet' hyI propyl) -

6- (I H pyrrol of 2, 3- b]pyrdln -yl mathyl);hl eno[ 2, 3-d] pyr|l m di ne-2, 4- (i H, 3B) - di

one, (4821 4- r{gth 112 [[1,2,3,4-tetraltydro- 3-net hyl - 2, 4-di oxo-| - propyl - 6- ( 4-
ere R R are independently selected from H, C;.salkyl, or haloalkyl

and R'? is selected from H, C).calkyl, or haloCy.galkyl or a S to 6-membered aromatic
ring system wherein up to 3 ring atoms may be heteroatoms independently selesied from
oxygen, sulphur and nitrogen, which ring may be optionally substituted by one or more
substituents independently selected from C;.qalkyl (optionally substituted by 1,2 or 3
hydroxy groups), C.yalkoxy, halogen, haloalkyl, dibaloalkyl, trihaloalkyl, CiyalkoxyC,.
salkyl, Cy4alkylthio, Cyualkoxycarbonyl, Cyualkanoyl, oxo, thioxo, nitro, cyano, -
NERHR” and (CH)pNRHR®, hydroxy,

Csalkylsniphonyl, Cy satkylsulphinyl, carbamoyl, Ciaalkylcarbamoy!,

di-(C, satkylearbamoyl, carboxy, or SO; NROR', where R, R?, R®, R® and p are 55
‘defined in claim 1.

9. A compound according to claim 8 wherein R'® and R™ are methyl.

10. A compound according to claim 8 or claim 9 wherein R' is selected from H,
Cysalkyl (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, sutphur and
nitrogen, optionally substituted by oxo.




qui nol i nyi meet hyl ) t hi eno[ 2, 3-d] pyrin idin-5-yl]carbonyl]-4-isoxazolid nol,
(4S')-2-[[6-[(2,4-Dichl oro-5-thiazolyl)nmethyl]-1, 2, 3, 4-tetrahydro- 3- net hyl -
| -(2-

rnet hyl pyoPshosdad- di oxo-thlono[ 2, 3-dj pyritnidin-5-yl] t hyl - 4-
| soxazol I di uo?osﬁ4)g‘) 2-[[6-[(3-Biomo 2-th R oofosT>
enyl)nmethyl]-1, 2, 3, 4-tetraby&o- 3-nethyl -|-(2-

met hyl propyl) - 2, 4-di oxo- t hi eno[ 2, 3- dJpy##m di n-5-yl ] car bonyl ] - 4- et hyl - 4-

I soxaz+ol i di nol ,

5-[[(4.9 hh adiol 08 ckéd%np Ll PRyl e
e LB

di nyl) -1 T]YA heﬁiyﬁh(xﬁ@azéﬁdlﬂéif OXY 4'

rrethyl-2 oxazolldlnyl ) ¢ar bonyl"3. 3-net hyl -1 - (1- et hyl et hyl ) t hi eno[ 2, 3-rf] py
ri m di netS)2-H6-(Gx8-Bifpethybhd: pyrazui 4~y1]methyl] -1,2,3 4-teirahydro-3-methyl-1-(2-

5( [1[ Ergtsl) 4@%%(%’&@1“@“%3““[?? ‘ghfpglyll]ccarﬁmny 4—met§1nﬁ$—hyl

(1H pyrr ahodRlidmbl pyri di n-3-yl met hyl) -t hi eno[ 2, 3-d] pyri m di ne- 2;
4(1 H, 3H) - di one, 2004/ 065394 PCT/.SE20041000052 74
(4

( S%} 3 [MZE[GIE@FE& Hyimethyie 1 Bypyicatiohsyl imatody-S e H@I5)-4-hpidtomt eyl 2, 3, 4-te
r ahydr o;

net hyl - I 2(@%4%?&%%&'3@8%&@“@ﬁ [%trgppyriniging 3. AR 19981 car bony! | - 4- m

et hyl - E S}.QE[ gl'H—@,Z@Banzomaml—l-ﬁ)m dyl] -1,2,3,4-tetrahydro-3-methyl-1-(1-

(45) 2- Di et h (2 rrm Y21 H pyfazol - 4y|]rrethy|] 1,2,3,4-
methy e’rhyl)—% 4—dmm~ﬂuen0{2 3 p‘_mnndm—S—yl]{:aﬂmnyl]%-meﬂayi—éi-

tetrahydro 3 ﬁg | -1-(i-nmethylethyl)-2,4-di oxo-thieno[2, 3-d] pyrimdin-5-yl]

car bonyl tjll -4- | soxazol I di nol,

5. [1(49) @atﬁaqeu,ymgm@wma:ﬂwmmwm@amqmMﬁﬂﬁmu il L et hyl e

[(1 phen§+m¢th¥1r3ﬁ-dmﬂ0 tluewW@@Lﬂrkﬂ&p@@ﬂ]ﬁb@ﬁﬁﬁﬁ-ﬁ@%ﬂhﬂmlﬂ 3H) - di one
61 (8- F1 40fa8 1Rl 4 KR B Rhock VS o d- BER I A0 1 01 -2

)] carb y
G i ST
6- (4- pyﬁ%-%m ?‘I ﬂ&aiﬂft?myé{mﬁ{mem Wﬁqwbpﬁm’bﬁz{ﬂ-m 3H) - di one,

o £,|[§4§) q&ngﬂﬂhﬁﬁyﬁtﬁ%ﬁwkhﬁﬁ SONRES b ArhiF A s bkamo et NY! - 1 - (1-methyl e

(45)-2-[[6-][(2,4-Dichloro-5-thinzolylymethyl]-1,2,3,4-tetrabydro-3-methyl- 1-(2-
mathylpmpyl)—ﬁ,4-dioxo-‘thiemu{z,'3-d]pyrimiﬂin-s-yl]cérhnnyl}-4-mt—:thyl—4-
isoxazolidinol, )
(48)-2-[[6-[(3-Bromo-2-thienylymethyl]-1,2,3,4-tetrehyydro-3-methyl-1-(2-
methylpropyl)-2,4-dioxo-thieno[2,3-dJpyrimidin-5-yljcarbonyl }-4-methyl-4-
isozrazolidinol,
5-[[(45)-4-Hydroxy-4-methyl-2-isoxazolidinyl jearbonyl]-3-methyl- 1-(1-methylethyl)-6-
- [[5-methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yijmethyl]-thieno[2,3-d[pyrimidine-
| 2, ACLH3E)-dione,
6-[[3,5-Dimethyl-1-{2-pyridinyl)-1 H-pyrazol-4-yl jmethyl}-5-[[{4S)-4-hydroxy-4-
methyl-2-isoxazolidinylearbonyl}-3-methyl-1 -{l-methylcthyl)thima[z 3~d]pymm1dm&—
2,4-(1H 3 H)-dione,
5-[[(45)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,3F-dione,



[ (5-(2-pyridinyl)-2-thienyl)nmethyl]-thieno[2,3-d]pyrinidine-2,4-(1H, 3H) -di oy
e, 15 6-[(1, 3-Dinethyl-iH S pyrazolyl)nethyl]-5-[[(4S)-4-hydroxy-4-methyl -2-
i soxazol i di nyl ] carbonyl]-3-nmethyl-1-(1-methylethyl)-thieno

[2,3-d] pyri mdine-2,4- (1H, 3H)-di one,

6-1(3, 5 D}’%Q‘WW*S% i sot hi 0zol yl ) met hyl - 5-j [ (4S) - 4- hyBFBSERG0ST | 5.

I soxazol i di nyl ] carbonyl]-3-nethyl -1 - (1 nmet hyl et hyl ) t hi eno[ 2, 3-d] pyri m di ne-

,4- 20 (iH, 3H)-dione, , 74

5-1[(4S)-4- Hydr oxy-4- et hyl - 2-i soxazol i di nyl ] carbonyl]-3-net hyl -1 -(1-net hyl
thyl) - 6- 6-[[3,5-Dimethyl-1-(4-pyridinyl)-1 H-pyrazol-4- l]rnethyl] 1,2,3 4-tetrahydro-3-
[[I-(2th|azo ylti prazoly P ?;y %lenog ]pyrlmdlnez (I'H, 3H)
di one, methyl- -(l-me hylethyl)-z 4-d1oxo-th1ano 3-d]pynm1dm-5-y Jearbonyl] 4-methyi-4-

6-[ (4- Fl uor %353%@){&1 gqet hyl]-5-[[(4S)-4-hydroxy-4-nethyl -2-i soxazol i di nyl ] cdr
onyl ]-3- methyl- nmet hyl et hyl )t hi eno[ 2, 3-d] pyri m di ne- 2, 4- (1 H, 3H) - di one,
25 (48)-2-1[6-{[3, 5-D1methy1-1 -(2-pyrimidinyl)-1H-pyrazol-4-ylJmethyl}-1,2,3,4-
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H 3 - ar'Sne TSR KRS BB RS, B gRene sk Bl e -2 4L T

(4S) - 4- Vet hﬁ’r {-[Gﬁ%-ﬂis@rﬁy%me&yhﬂw%d&zﬂ]mﬁmﬂ}(1]:130propy1-3-metl1y1—6—(4-

- thyl eth trt fl thyl)-1H
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:0l-4- nr - ef. -2, 4-di oxo

i[ E”E’[ [Zyi ?]2 g{ﬂ(éi’?jﬂ B‘Zirg&lfe @ﬁ%ﬁ“@f?e%% Ieéiﬁt‘%{)r@% ( 4- IS) -2
QryfazBy D N razo

yl | met hy?] f?gﬂ tgttg?aﬁpgro BQM) %I]-I -§| - r.not ﬁﬁ?et h 1:Ih l?é 4pé| oxot hi eno[ 2,

€

3- d]pyrinr PW?FOB wl]]%ﬂéb%hsﬂﬁlpethym t@&xth%?[?ércﬁwnml ine-2,4-

5-1 ((4R) - 4- Wﬁﬁﬂﬁiwﬂe”ﬁt hyl - 2- |soxazol I di nyl ] car bonyl ] -3-net hyl - 1- ( 1- nuet hyl
et hyl)-6-
6-[(3,5-Dnnethyl—4—1sotlnozolyl)methyl]-s-[[(4S)~4—hydroxy-4~methyl-2—

isoxazolidinyl]jcarbonyl]-3-methyl-1-(1-methylethyl)thieno[2,3-d]pyrimidine-2,4-

20 (1H,3H)-dione,
5-[[(4S)-4-Hydroxy-4-methyl-2-isoxazolidinylJearbonyl]-3-methyi-1-(1-methylethyl)-6-
[[1-(2-thiazolyl)-1H-pyraZol-4-yllmethyl}thieno[2,3-dJpyrimidine-2,4-(1.H,3 H)-dione,
6-[{(4-Fluorophenylymethyl]-5-{[(48)-4-hydroxy-4-methyl-2-isoxazolidinyljcarbonyl]-3-
methyl-1-(1-methylethyl)thieno[2,3-d]pyrimidine-2,4-(1H,3H)-dione,

25 S-[[(43_)-4-Hydroxy-4-methy1-2—isoxazolidinyl]carbonyl];S-methyl-l-(l-methylethyl)—ﬁ-

-{18-1,2,3-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-{[(48)-4-hydroxy-4-methyl-2-
isoxazolidinyljcarbonyl}-3-methyl-1-(1-methylethylithieno[2,3-dJpyrimidine-2,4~
(1H,3H)-dione, |

30 5-[[(45)-4-hydroxy-4-methylisoxazolidin-2-yl]carbonyl}-3-methyl-1-(1-methylethyl)-6-
[[4-(2-pyridinyljphenyl]methyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,



[[5-nmet hyl -3-(tdfl uoronet hyl)-1H pyrazol -4-yl]nmethyl]-thieno[2, 3-al] pyrirnid
ne- 2,4' (IH 3H)di one and pharmaceutically acceptable salts thereof. 12. A
conpound as defined in any one of clains 1 to 11 for use in therapy.- 13. A
pharmaceutical conposition conprising a conpound of fbrnrula (1) or a

phar maceuyy, lLy.acceptable salt thereof as defined in gnygne of claims 1 to
11 in a&ggﬁdﬂ‘%gﬁgwth a pharmaceutical carrier. 14. U??%E%M%'g%gund of
formula (1) or a pharnaceutically acceptable salt thereof as defined in any

one of clainms | to 11 for the manufacturgsof a nedicanment for effecting
| mmunosuppression (e.g. in the treatnent of allograft rejection). 15. Use

of a conpeuadohyi.ef Al alfdré: RhahRC Pk accept abl a sal t t her eof
as defi %d in &g#{/?gq&eﬁ_’%# ﬂé arms % to W%ﬁ%é%zﬁm@éﬂéf “a nmedi canent
for treapyrigidinyd)-3-¢eitoonandihg)-1 FShyraf-4-AlinehyNays déxs@aan(1s- 9. asthm or
COPD) in _a patient sufferlvngifromi or at risk of said disease. 16. A
process #lpyrimidingrdrartanyinddfoxazdishigdund of formula (1) according to claim

S S A SR SR DS el L0 0l o e
o o 2 e by e Ay PO Boxbafiall Dosholils St phen Q1

4-gthyl-4-isoxazolidinel ,
(4-5)-2-[[6-[[1-(2,3-Dihydro-2-ox0-4-pyrimidinyl)-3,5-dimethyl- 1 H-pyrazol-4-
vilmethyl)-1,2,3,4-tetrahydro-3-methyl-1 -(1-methylethyl)-2, 4-dioxothieno[2,3-
dlpyrimidin-5-yljcarbonyl}-4-methyl-4-isoxazolidinol,

S-{{(4R)-4-Hydroxy-4-methyl-2-isoxazolidinylJcarbonyl]}-3-methyl-1-(1-methylethyl}-6-
[[5-methyl-3-{triflucromethyl)-1 H-pyrazol-4-ylimethyl]-thieno[2,3-d]pyrimidine-
2,4(LH 3 H)-dione

and pharmaceutically acceptable salts thereof.

12, A compound as defined in any one of claims I to 11 for use in therapy .-

13. A pharmaceutical composition compiising a compound of formula (I} or a
pharmaceutically acceptable salt thereof as defined in any one of ¢laims 1 to 11 in
association with a pharmaceutical carrier.

14. Use of a2 compound of formula (I} or a pharmaceutically acceptable salt thereof as defined in
any one of claims 1 to 11 for the manufacture of a medicament for effecting immunosuppression

(e.g. in the treatment of allograft rejection).

15. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as defined in
any one of claims 1 to 11 for the manufacture of a medicament for 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.

16. A process for the preparation of a compound of formula (I) according to claim 1, which

comprises one of the following reactions:



RN CH2ZL O-NS | R 10 (11) wth a conpound of the formula Ar-H «c¢) when
Q is nethylene, reducing a conmpound of the fornula (12): R3 R2 N\
CH(OH)-Ar I S ON" 1 15 Rl (12) WD 2004/ 065394 PCTI SE2004/ 000052 77 d)
reacting L of the formula (11) or (13) to form Ar by primary ring
(c) R3 RZW?@R@&Q%C} RL (1 3) synthesis. e) reacting a"@'é??&?f%f?&‘"’é? t he
formula (14) with RI-L.2: O R RR2 QA M (14) or

' 76

a) when R’ {5 a group COG, reacting a compound of the formula (10):

(10)

with G-H;
b) when Q is methylene, reacting a compound of the formula (11):

o R

R /U\l/l\\\l/ CH,L
A s

07 N7

R1
10 ) (11
with a compound of the formula Ar-H;

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

R3
RZ\N, o CH(OH)-2r
l
OJ\'}" s |

15 | | R
(12)



1) when k3 is SO2G reacting a conpound of forrmula (15) O SG1 2 RSN I Ar

R (15) wth a conmpound G E SVQ204106 394 PCTI SE20041000052 78 wherein Le,
L, L' aRgdohéupk@oleaving groups and Itl, R-, |t?,, 0, @rasd2dme0vs: as
defined 1n claiml or are protected derivatives t hereof, and optionally
after a), b), c) d), e) or f) convertlag t he conpound of formula (1) into a
further compound of fornula (I) and/or rmng a pharmaceutically

acceptabl e salt or solvate there
reacting a compound of the fumuiﬁa {11} or (13) to form Ar by primary ring

(13)
synthesis:

g} reacting a compound of the formula (14) with R1-1L%

or

Ar

(15)

with a compouvad G-H
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wherein L%, L, L' and 1.2 are Jeaving groups and R!, R%, R%, G, Q and Ar are as defined
in claim 1 or are protected derivatives thereof, and optionally after a), b), ¢) d), e) or f)
converting the compound of formula () into a further compound of formula (T and/or forming a

pharmaceutically acceptable salt or solvate thereof.



