WO 03/011868 PCT/ GB02/ 03399 THI ENOPYRI M DI NEDI ONES AND THEI R USE I N THE
MODULATI ON OF AUTO MMUNE DI SEASE The present invention relates to

t hi eno[ 2, @«adj3pyrdemi di nedi ones, processes for their preparEil/©B)2/03399
pharmaceutical conpositions containing themand their use in therapy. In 5
particular, in their use in the nodul ati on of autoi nmune di sease. T-cells

play an i npofiraobyEeigNkRotHseND MR sk 85 RONEEULROVR Ve AUTAIMAIUNO DISARIENE

di sease T-cells are inappropriately activated agai nst particular tissues
and proliferate, eg causing the inflammuation associated with rheunatoid
arthritis. Inhibition of the proliferation of T-cells is beneficial in the
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conpounds which are icral 1n the nodul ation”of autoinmune disease. The
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system Thesgq comRaNndS Xkl oS Mool L GIORRIYEH bl REbamRAme because

of the conbi w rotations around the 15 amdic G N link and
around tgpRafondeliy aeitdppropriadiycactiastbed ngdingt patticelat tisseeopydriralil¢iaie egore;  the
rate of interconversion is such that the isoners %Qe s?ﬁ?a?ratgg? hy HPLC.
Such hi wdesiegitheripflammaiiorprseded Wélihg”h?wma&%lﬁtarfrfglﬂlﬁm 18O P GV Bhnent
of a phar.paceut.ical .co : td; [ Wasell hiah relates

di 11 er oMt (SR PEGEL ﬂg‘?‘ﬁgHi%d%ftaﬁ?‘ggﬁgn%lhggﬁ%xdﬁ%g%dmﬁtg presBRilvdniidh rela

condi tj Q§$obotiliR Wiithre beFicadl it e soduliesiof anwinmunedisedseadi ng t o

probl ens in 20 assaying purity and reproducin e solid formof. t.he raw
drug. Mor edRhercompoands ¢fcWV 002008/ 12644 p qu@tlfagéégbcﬂﬁ‘%ﬁ?‘%lt%{"’t Bl ogi cal

hal f 1i b ted to b . | i

G 11 er enpodigne S TRERe Sy Bey TGt e igHy EBPAR qofpRAEARARS din

met abol ia‘ngﬁic ther-hi gleogpGalonasthe/hictopyimsiafeatng wybteal, | Thebe sdrhpdundustisbe
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fully st ed and docunented. W have now found a cl ass of, conft%ougcts whi ch
have i ncsrspowlgtisteemongertiog cot@Bersbeasausgof ths embinpasion o slop fofkops aiofad the

e proveit Gavkik aneaoid feons! BonpbEABLE ORI I00E uBRdFlape R oove
under ai Egﬁ& of R rvRRTon s RudEar tanemen inlly béiseppresdy HPDOeStélohindéidr e
is provided a conpound of fornula (1) WO 03/011868 PCT/ GB02/ 03399 2 OR3
R2 rotation presents significant problems for the development of a pharmaceutical compound:
long equilibration times imply that different initial rotameric mixtures may be expected to
arise if the conditions of the final step of the synthesis is varied, leading to problems in
20 assaying purity and reproducing the solid form of the raw drug. Moreover rotameric forms
having lifetimes comparable to biological half lives may be expected to be handled by
metabolic processes in different ways, potentially giving rise to structurally dissimilar
metabolites, the biological activity and safety of all of which must be fully studied and
documented. We have now found a class of compounds which have incorporate an amidic
25 -C-N- group at the 5-position of the thienopyrimidine ring system, have interesting potency
and yet do not have the problems associated with the compounds existing as separate rotamers
under ambient conditions.

Tn accordance with the present invention, there is provided a compound of formula (1)



N i\ ONSA 11 R (1) wherein: RL and R2 each i ndependently represent
a Cl_6al kyl, C3 6al kenyl, C3 _6cycloal kyl C1_3al kyl or C3_6cycl oal kyl ; each
of whi ch woyosmaisspti onal |y substituted by 1 to 5 3 hal ogaCTeGBIZR3343 | S

i soxazol i di n-2-yl carbonyl or tetrahydrqj soxazin-2-yl carbonyl wherein each
ring is optionally substituted by onézh‘ydroxy group; Qis -CO or

-C(R4) (R5)- (wherein R4 is a hydrogen atomor Cl 4alkyl and R5 is a
hydrogen atom or hydroxy group); 1Q Ar ig®a 5- to 10-nenbered aromatic ring
system wherein up to 4 ring aaorrs het er oat ons i ndependently

sel ected fromnitrogen, oxyg \qq r, the ring system being

optionally substituted by one or uents i ndependently sel ected
fromCl 4al kyl (optionally s i N] y 1, %\or 3 hydroxy groups),

Cl_4al koxy, hal ogen, hal oal kyl™ al oal kyl , Ari hal oal kyl ,

Cl_4al koxyCl_4al kyl , C1_4al kyl t hi oR'15 C1_4al kox 1§§r bonyl , C2_4al kanoyl,
oxo, thioxo, nitro, cyano, -N(R6)R7 and -(CHZ)pI\% ) RO, hydroxy,

Cl_4al kX)!ztfeEéi honyl , Cl1_4al kyl sul phi nyl, carbanmoyl, Cl1_4al kyl carbanoyl ,
di - (Cl1_4al'kyl) car banoyl, carboxy, or a 5 or 6 nenbered aromatic ring
cont ai ni ng up R'and RheickinkbaneniytppeadertlaplkyblGatlsenyls om ni trogen,

oxygen and sul phur; pis 1 to 4 20 R6 an 7. each inde dently repr.esent a
hydr ogerCacynpalicn Caaalkyd 6 Hs-saiclqa j’li’eﬂafi@/?fngﬁﬁp “%aag’ét%g‘?gﬁﬁt %Bwﬁﬁteﬂ |%§ rlgée n
atomtsoﬁich the gare attached forma 5- to 7-nenbered saturated

het er ocyc

E}I%gelniartl%; ‘R8 and R9 each independently represent a hydrogen atom
Cl_4al kanoy! qg? iglsckar&idin-2-y0earbeangbdhetralyidtdisdxaeinrl-ylicatenylathemin oackhiing
they are attached forma 5- to 7-nmenbered 25 saturated heterocyclic ring;
or a phas eadenally subitijutad by pEABYHEOXEEOURr prodrug t hereof. WO 03/ 011868

R’ is a hydrogen atom or hydroxy group);

10 Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system being
optionally substituted by one or more substituents independently selected from C;.4alkyl
(optionally substituted by 1,2 or 3 hydroxy groups), C1.salkoxy, halogen, haloalkyl,
dihaloalkyl, trihaloalkyl, C;.4alkoxyC;.4alkyl, Ci.4alkylthio,

15 Cisalkoxycarbonyl, Cy.4alkanoyl, oxo, thioxo, nitro, cyano, -N(Rﬁ)R7 and —(CHz)pN(RS)Rg,
hydroxy, Ci.4alkylsulphonyl, C1.4alkylsulphinyl, carbamoyl, Cj.salkylcarbamoyl,
di-(C).salkyl)carbamoyl, carboxy, or a 5 or 6 membered aromatic ring containing up to 4
heteroatoms independently selected from nitrogen, oxygen and sulphur;

pisito4

20 RS and R” each independently represent a hydrogen atom, Ci.4alkanoyl or Ci4alkyl,
or together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;

R® and R’ each independently represent a hydrogen atom, Ci.qalkanoyl or Cyalkyl,
or together with the nitrogen atom to which they are attached form a 5- to 7-membered

25 saturated heterocyclic ring;

or a pharmaceutically acceptable salt or prodrug thereof.



I n anot her aspect the invention relates to a conmpound of the forrmula (1) as
her ei nabove defined or to a pharmaceutically-acceptable salt thereof.
Wthin thegusagsesss i nvention it is to be understood that a@cuwepwasbof the
formula (1) or a salt thereof may exhipit the phenonenon of tautonerism
and that the fornulae 5 drawings withitTwthis specification can represent
only one of the possible tautoneric forns. It 1is to be understood that the
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acceptable salts of the invention may, for exa B,e, i ncl ude acid addi.tion
sal ts offormelae éléﬁ‘rﬁ@gﬁ"ﬂélgh@fthlﬁép?%m‘é‘tleﬁfa%%epﬁé?@i%ﬁ e‘im(ﬁ’rqré1 t%ﬁqsﬁgﬁe RROETISr e
sufficiently basi.c t.0 [ e i 1t b8 eRgl ude
o st eI R PR kB bRt pepriabiericne

phar mag efafing 8 it REFRRE@UewARbONS: tRoselfoass which itthad begeposkille tdebow
(especially 20 hydrochloric or hydrobrom c acid of which hydrochloric acid

i s partigapsicilly mmreiferred) or with sul phuric or phosphoric acid, or with

trifluoroaceti citric or .nal e C | | | HdBef
hydr ochl ori desf:mﬁ%‘:fSS’E)trlg‘fﬁnctfg)g,req%‘)%sogop%g?%sﬁbwBﬁg%%@g%as%/gg:%ééen eSlcj)llrephat es,
al kyl sul ghianRatesvellak b &iél sahomateds, Saadbaisedn phanzoattes], composgives willhé eat es,

fumarates, succinates, lactates and tartrates. |In addition .wherg}ﬁt he
conpoundpharmataticall padcgtablesalps bat gtherspkstopy be psedldn theprp B 1y

acceptabl e salts b r W [ ' OB §8a1W0i ch

af f or ds 80%%8%%% (|fl§j a%lg@lg%tp g%ﬁngagglg!h ?ggg&gg%ﬁfessgﬁ's Wi lﬁﬁ&?no? 1g/;yt';{ni c or
organi ¢ RaseEbieNaltd§ehE HveaiaiRhg, foNeainpd, iindledexdcidalditiorsuatth obthea sodi um or
potassiumsalt, an alkaline earth metal salt such as a_ cal ¢cium or

magnesi unompdunds af fammibnlies Beupinbefore dafined a/hiﬂh@r%sgﬁpipnw PasIG iR SihMhe,
T R e
such as fo@ﬁéﬂ{g‘)@{yrrﬂﬁéé@lﬁcalM&EéﬂM&é‘hﬁi@ns sueh@s Wﬁﬁﬁ@dro@é@hﬂide:% (dspemalat e,
mal eate, tartra e, citrate, oxal ate, nethanesul fonate or ﬁ) sferred) or with
20 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly pr )
sulphuric or phosphoric acid, or with trifluoroacetic, citric or maleic acid. Suitable salts
include hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates, fumarates,
succinates, lactates and tartrates. In addition where the compounds of formula (1) are
25 sufficiently acidic, pharmaceutically acceptable salts may be formed with an inorganic or
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or
organic bases include for example an alkali metal salt, such as a sodium or potassium salt, an
alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for
example a salt with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
30 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.



tol uenesul fonate, or an alkali nmetal salt such as a sodium or potassium
salt. WO 03/011868 PCT/ @02/ 03399 -4 Various fornms of prodrugs are known
in the arwo ®missgsanpl es of such prodrug derivatives, seeCTrayBRassgn of
Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and Methods in

Enzynol ogy, Vol. 42, p. 309-396, edite‘n4by K. Wdder, et al. (Academ c
Press, 1985); 5 b) A Textbook of Drug Design and Devel opnent, edited by
Kr ogsgaar d- Lar ¥arioanidrmiof Bodogaarekno@naptierart Pddesampleaintisusppiredsagi on of
Prodrugs”,. by H Bundgaard p. 113-191 (1991); c) H Bundgaard, Advanced
Dr ug Delqeiypyvasetifens, 8, 1-38 (1992); d) H Bundgaard, et al., Journal of
Phar maceyti cal Kakayaho®tinal -
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a-acyl odIqu13y1I91E(t1¢1931|)§ and rel ated conpounds which as a result of the in
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by a ring carbon or a ring n|trogen providing this does not |ea
quat er ni gRlupOExamples of a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-

dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups for
hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,

20 alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-
N-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and carboxyacetyl.

It is also to be understood that certain compounds of the formula (1) can exist in
solvated forms as well as unsolvated forms, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms, which are useful in

25 therapy, in particular for the particular therapeutic purposes mentioned hereinafter.

In the present specification, unless otherwise indicated, an alkyl, alkenyl or alkynyl
group or an alkyl, alkenyl or alkynyl moiety in a substituent group may be linear or branched.

Ar may be bonded to the -C(RH(R?)- group by a ring carbon or a ring nitrogen
providing this does not lead to quaternisation.

30 It will be appreciated that in a group -C(RYRAr, R® may represent a hydroxy group
only when Ar is bonded to -C(RA')(R5 ) through a carbon atom and not a heteroatom.

Furthermore, it should be understood that in -C(O)Ar, Ar is bonded through a carbon atom



30 It will be appreciated that in a group -C(R4)(R5)Ar, R5 may represent a
hydr oxy group only when Ar is bonded to -C(R)(R) through a carbon atom and
not a hetwoostoomes Furthernore, it should be understood tadT/GB02/0G§99) Ar, Ar
i s bonded through a carbon atom WO 03/011868 PCT/ GB02/03399 -S and not a
heteroatomto the nmoiety -C(O. A hydrokyal kyl may contain nore than one
hydr oxy group but a single hydroxy group is preferred. For the avoi dance of
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hydroxy groups) (e.g. nethyl, ethy n- propyl, n-butyl, hydroxynethyl,
2- hydroxgu@smtytedbyany@p@wl@t)wgmép 3- hydroxypropyl) Cl_4al koxy (e.qg.
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2- met hoxypropy! or met hoxypr opy Cl_4alkylthio (e.g. }h j 0,
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th b |
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di - NN—rret or N-ethy N—rreth am no) (CH2) NRBB ge 25
CH2N( R8) aﬂprofﬁHﬂﬂﬂﬂhﬁlR&bRQn@netMZZ}ﬂ%%ﬂWﬂeﬂsle@]Z dlﬂy@pg;@)py or2,

or opy1 susrgry et P R LD 225 s 1 o
propyl subph BtiorofBp RV, 3-triFhucterbpyie a:rl_lgaa@;w(:lgﬂkgl., (@pthstheantsaingy | ,

20 ethoxymethyl, 2-methoxyethyl, 2-methoxypropyl or 3-methoxypropyl), Ci.salkylthio (e.g.
methylthio, ethylthio, n-propylthio or n-butylthio), C rsalkoxycarbonyl (e.g. methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl or n-butoxycarbonyl), C;.salkanoyl
(e.g. acetyl or propionyl), oxo, thioxo, nitro, cyano, NR®R? (e.g. amino, N-methylamino, N-
ethylamino, di-N.N-methylamino or N-ethyl-N-methylamino), -(CHg)pN(Rg)R9 [e.g. —

25 CHoNR®R?, -CH,CHN(R®R® or CH,CH,CH,N(R®)R’], hydroxy, Ci.4alkylsulphonyl (e.g.
methylsulphonyl, ethylsulphonyl or propylsulphonyl), Cj.qalkylsulphinyl (methylsulphinyl,
ethylsulphinyl or propylsulphinyl), carbamoyl, C;.4alkylcarbamoyl (e.g. methylcarbamoyl,
ethylcarbamoyl and propylcarbamoyl) di-C.4alkylcarbamoyl (e.g. di-N,N-methylcarbamoyl,
N-ethyl-N-methylcarbamoyl or di-N,N-ethylcarbamoyl), carboxy and or a 5 or 6 membered

30 aromatic ring containing up to 4 heteroatoms independently selected from nitrogen, oxygen
and sulphur (e.g. phenyl, pyrimidyl, thienyl and furanyl) .

The aromatic ring system may be monocyclic or polycyclic (e.g. bicyclic),

examples of which include phenyl, naphthyl, quinolyl, pyrazolyl, thienyl, oxazolyl,



et hyl car banoyl and propyl carbanoyl ) di-Cl_4al kyl car banmoyl (e.g.

di - N, N-net hyl car banoyl, N-et hyl - N-net hyl car banoyl or

di - N, N- et Wy @san isssoyl ), carboxy and or a 5 or 6 nenbered FCTAGBITEABI® ring
containing up to 4 heteroatons |ndepengqently sel ected fromnitrogen, oxygen
and sul phur (e.g. phenyl, pyrim dyl enyl and furanyl) . The aromatic
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her i naf dofhicihs WEAifls W EIBHEmAR AfificARRERLIAOrIbSrobR e, 6 member ed
monocycl1¢ ring n anot her aspect Ar is a 8 9 or 10 bicyclic ring. In
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invention relates to conpounds n§ Iﬂ(? o mu.a 1 wherein Ar is a 5- to
10- menber ed arlBRBPEHEr #5PRE 418 £ En? b B’icﬁ‘f K to 4 ring heteroatons

sel ected fromy, S,gg&gﬁe@,a YARR A6 FOhiBRYH rRgOVi ding that there is at

| east 1 ring nitrogen, e ring being optlonally substituted as defi ned
above.p These campeunstchitieénteacion faatesiotoompeundedhiaing fgavlasl whaeiprisig @t5her

aspect Ar is ab- to 10-nepbered aromatic rin tem onta { 1l or
ring ni ttled§enembuad AEARALSIINEOHEPTAFOBIIRG H%tos‘gPB%E?te@la °W§ eggl(? or
containing 3. ri hltde SHPBEIMEUt €d as
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sul phur atom the ring being optionally substituted 20 as defined above.

I n anot h@i’vaat@g@@ﬁ Ar is ab5- to 10-nenbered aromatic ring system containing

2 1l n9s nit r ogf! aELB ?asf&egtgmbﬁ'a@ é(? h%?lgde}e)ﬁ a?éétlﬂ%d fit 8diescHRlihmed gove.

I n yet” anot her i's sele m I m dazol yl7 “pyrazol yl, "pyrrolyl,
i soxazol MIII% mtﬂ%@@fﬂé{tbmsQﬂﬂ etiyhallyione einy lsulphenari dXIynglZﬂbMOI cbhnidiazg %/fmg

benztriazo 2, 3-di hydrot hi azol yl , 3-
n1trogen atoms, the ring being optionally substituted as defined above.
Tn another aspect Ar is a 5- to 10-membered aromatic ring system containing 1 or 2
ring nitrogen atoms and optionally one ring sulphur atom, the ring being optionally substituted
20 as defined above.
In another aspect Ar is a 5- to 10-membered aromatic ring system containing 2 ring
nitrogen, the ring being optionally substituted as defined above.
In yet another aspect Ar is selected from imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl,
phenyl, quinolyl, indolyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-
25 dihydrobenzoxazolyl, pyrrolo [2,3-blpyridyl, imidazo[1,2-a]pyridyl, imidazo[4,5-b]pyridyl,
2,3-dihydrothiazolo[5,4-b]pyridyl, 2,3-dihydropyrazinyl, 2,3-dihydrobenzothiazolyl and 2,3~
dihydrobenzimidazolyl.
In yet another aspect Ar is selected from imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl,
quinolyl, indolyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-
30 dihydrobenzoxazolyl, pyrrolo [2,3-b]pyridyl, imidazo[1,2-a]pyridyl, imidazo[4,5-b]pyridyl,
2,3-dihydrothiazolo[5,4-b]pyridyl, 2,3-dihydropyrazinyl, 2,3-dihydrobenzothiazolyl and 2,3-
dihydrobenzimidazolyl.



25 di hydrobenzoxazol yl, pyrrolo [2,3-b]pyridyl, imdazo[l, 2-a]pyridyl,
i m dazo[ 4, 5-b] pyridyl, 2, 3-di hydrothiazol o[ 5, 4-b] pyri dyl,

2, 3-di hydwaposroamenyl , 2, 3-di hydr obenzot hi azolyl and 2, 3- PCT/GB02/03399
di hydr obenzi m dazolyl. In yet another a7spect Ar is selected from

i m dazolyl, pyrazolyl, pyrrolyl, isoxazolyl, quinolyl, indol yI

benzi m dazol yl, i ndazol yl, benztr| azolyl, 2,3-di hydrot h| azol y 3 30
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aspect Ar is’sel ected fromim dazolyl, pyrazolyl, benzim dazol yI
i ndazol yA,3-dthydebenzimadazolyl.2, 3- di hydr obenzoxazol yI pyrrolo [2,3 b] pyri dyl,

d d
) Gy of hi oo BaststisBrALE satbPHb R Aol uipgiv pdot
2, 3-di h%ﬁﬁ%@ﬁ gﬁ’ldl%aﬂo‘ﬁl ﬁ)yﬁamebéh@ﬁfak&yi ar3- (‘Ylhﬁﬂrotlﬁaz%ﬁﬂ exted from

i m dazoly qui n benzi m dazolyl, indazol'yl, pyrazolyl,
benztri ahbjr@rbbenzo&zdlyh,mmim[%&b]pyl1dy12th3120m[ﬁ§}dﬂméiﬂk@x zolyl, pyrr ol o

[ 2, 3-b] pyyi dyl thlaz rid di h drobenzothlazol | and
2, 3-di h)ﬁé{‘%@?ﬁ‘??ﬁh&&? 9\1;5)2?#{3@)8%0@?}%]{%% gg*pect yAr is sel ected %lr om
i m dazol yl, %?épér?()ltherﬁ ;gle'E:PAY s'sele8@d 3Rl Mhidazdly, BRSNS, Brblyl, isoxazolyl,

2, 3-di hydr opyrazi et another aspect Ar 1s ‘selected T om qui nol yl ,
i ndol yé pHaﬁyEanrlud}izlﬂiyﬂtqpyranﬂakol yl, benztriazolyl, 2,3-dihydrothiazolyl,

2 5. alnforobergocazolyl. bviole 25 BlDMSH v o] AU
di hydr O%’ﬁ%gfa?blgueh@’hmzﬁ'%ﬂgaz%lﬁ i‘g(@ikﬁ}aﬁdﬁhiﬂx‘a@@lﬂ BhrroldT2, be]ﬁﬁﬂiyh"er aspect,

when t he sSu nmber ed” aromati c ring, this

substit Lmnaaz@m Ara]mrmyaumma@[4t5@b]@ymylez a{ddmslrothme@eiﬁd‘éhlﬂyyldﬁleﬂéct ed from
ni trogen oxyge and su hur. I n one aag EY is selected fromfuranyl,
t hi enyl , dipy&h nza%az}?wl 313n‘§)hyd11’l?f"nzﬁﬁ LOVEE aspect, it is selected from

pyrim, yI and ﬁ@%gﬁmef) p%%ty%ﬂlgﬁf_fgtsﬁﬁsrm@e?lpgﬁ tar id 4 5108 6 RIDEked FHRRRE 8¢, anst he

typeo ring forne together with the nitrogen atomto
whi ch t hﬁhbst@th&ﬁcdmeldr ¢dmdmtd@ tmyz]nemémdmondqpepmmlgl|scieqtealrﬁ~pphutrogmi, opygnam no,

azepano, 1,4- oxepano and 1,4 di azepanao. not he the ring is
sel ect edaridrsynhwy.r Foprecasaest it ippeheatediirod fElian}ﬁ]Dl%&WE P&?Bnysl pynmldmyl i
another aspect, it is selected from pyrimidyl and phenyl. In yet another aspect, it is phenyl.
Examples of the type of ring formed by R® and R together with the nitrogen atom to

20 which they attached include pyrrolidino, piperidino, morpholino, pierazino, azepano, 1,4-
oxepano and 1,4 diazepano. In another aspect, the ring is selected from pyrrolidino,
piperidino or morpholino.

Examples of the type of ring formed by R® and R® together with the nitrogen atom to
which they attached include pyrrolidino, piperidino, morpholino, pierazino, azepano, 1,4~

25 oxepano and 1,4 diazepano. In another aspect, the ring is selected from pyrrolidino,
piperidino or morpholino.

R! and R? each independently represent C,.alkyl, such as
C1.salkyl (e.g. methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 2-methylpropyl,
2,2-dimethylpropyl, n-pentyl or n-hexyl), Cs.galkenyl, such as Cs 4alkenyl (e.g.

30 1-propenyl, 1-butenyl, 1-pentenyl or 1-hexenyl), Cs.¢cycloalkylCy.3alkyl (cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, 2-(cyclopropyl)ethyl, 2-(cyclobutyl)ethyl or
2-(cyclopentyl)ethyl) or Cs ¢cycloalkyl, such as Cs.gcycloalkyl (cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl) each of which may be optionally substituted by 1 to 3 halogen



Exanpl es of the type of ring formed by R 8 and RO together with the
nitrogen atomto which they attached include pyrrolidino, piperidino,

nor phol i nwo (siersagi no, azepano, 1,4 25 oxepano and 1,4 di @aapcBi/03599

anot her aspect, the ring is selected frompyrrolidino, piperidino or

nor pholino. Rl and R2 each |ndependent§y r epr esent Ci _6al kyl, such as

Cl. 5al kyl (e.g. methyl, ethyl, n- propﬁ 1-met hyl et hyl, n-buty

2- et hy bfonepylg, mfmozeruc:ttrﬂtm,lzﬁmﬁwpe yi. Beshloppetlyl, #rc §QPIT9P}’1 933 Barkeny! |
such as 9? 4a|k§g§ . 30 1-propenyl, 1-butenyl, 1-pentenyl or

1- hexenyHyIoreRro cIoaIkyICﬂ 3al kyl (cyclopropylnethyl cycl obut yl net hyl ,
cyc! opent VI Mefhyd gincs a@ﬁéé@koQﬁcpﬁsf’éﬁcﬁtlﬂﬁdélpenc?en€1§)/é‘ﬂré§@hlﬁ(yl| aBiyhyt or

2- (cyclopenty et hy or 6cycl oal , Suc _6cycl oal kyl

(cycl optGg;aWcload:lwmmmey:hqh omlpoalbp@lhst}wtedrbydytmw&@@nﬁt%h of which may be

R i

2- chl or opf eyl BF o3 BelofbhylnieR L@y onetityd 2aNDtATRIorGaRACH-cRbradg L RR each
i ndepen?fén?l%tr e%roégen%%?r %}t F, e E?(Ey}gl oal kyl et h]'f;}? gngc% Optll ongﬁlcy

ﬁugff);;fh&?owt%oret? ltraﬂmgmopxylorrs 5 In yet another aspect, R is ethyl,
e e hyl pro 2-di et hyl pr I
cycl opr opyl metIﬁWt anPFlﬁe¥ ApEFioRets WFYI fP éroyy]l, FSIOPYOLE’X{T%E\%] ﬁ&‘iﬁly?lgg%% oroet hyl, 2-

chl or opropyl :fﬁo?he} IELURE apr gk Iorbgy1yet another aspect, R is ethyl
n- propyl , isopr al 5p ﬁ%ropgﬂy I’I';y yet another aspect, Rl is 7
2- et | propyln oﬁ@adp&cmh mam}dbrt%muosomﬂhﬁyl or trifluoronethyl. In yet
anot her aspect, R2 is methyl. ,ln yet another aspect, R3 is

hydr oxyi soxaz dnivel %Dﬁle}??@&?tbgn%met B rahydroi soxazi n-2-yl or
hydroxytetr ahé’[ﬁ |ry§I a%%g'l%% F%;agtb ﬁa}fygf&)f/ gxdz%h){ﬁ‘lt—z SRALBRYI, REBRR0isHdzirS2-y]

hydr oxyi soxaz onyl
hydr oxytgthiyafx feﬁh§ﬁ%@1§d))thzﬁr2(-|ytbai"dbﬁyly| In yet another aspect,, R3 is

hydr oxyi soxazol i di n- car bonyl I n yet  ano r aspect, R3 i
4- hydr oxyi soxdRaFl m%heazawect Rﬁlwr%ﬂﬁp%@ha@p%&ﬁmb%ﬁ o

ﬁ?d%géﬁ%" SOX?Wgy&rglsgxgzﬂb—yléa?boql'g’f)t her aspect, R4 and R5 are independently
In yet another aspect,, R? is hydroxyisoxazolidin-2-yl carbonyl.
In yet another aspect, R? is 4-hydroxyisoxazolidin-2-yl.
In yet another aspect, R? is 4S-hydroxyisoxazolidin-2-yl.
In another aspect, R* and R’ are independently hydrogen or methyl.

20 In another aspect, Q is =CO- or —CH,-.

In one aspect Q is —CO-.
In another aspect Q is —CHa-~.
In another aspect, Ar is unsubstituted or substituted by 1, 2 or 3 substituents.
In yet another aspect, Ar is unsubstituted or substituted by 1 or 2 substituents.

25 In yet another aspect, substituents for Ar include Cy.4alkyl (optionally substituted by
1 or 2 hydroxy groups), Cy4alkoxy, halogen, trihaloalkyl, C;_4alkylthio, C,.4alkanoyl, oxo,
thioxo, cyano and —(CHz)pN(Rg)R9 (wherein p is 1 or 2), hydroxy, Ci1.4alkylsulphonyl,
carbamoyl, C;alkylcarbamoyl, di-(Cy4alkyl)carbamoyl, carboxy, or a 5 or 6 membered
aromatic ring containing up to 4 heteroatoms independently selected from nitrogen, oxygen

30 and sulphur.

In a particular aspect, substituents for Ar are selected from Cj_salkyl, halogen, C,.

salkanoyl, trifluoromethyl, oxo, thioxo, hydroxyC;.salkyl, amino, C;.4alkylamino and Cy.

salkylthio.



20 I'n another aspect, Qis -CO or -CH2-. In one aspect Qis -CO. In

anot her aspect Qis -CH2-. In another aspect, Ar is unsubstituted or
substitut e 118682 or 3 substituents. |In yet another asEpEalGBA033®
unsubstituted or substituted by 1 or 2 substituents. 25 In yet another
aspect, substituents for Ar include CI_94'aI kyl (optionally substituted by 1
or 2 hydroxy groups), Cl_4al koxy, hal ogen, trihal oal kyl, Cl_4al kylthi o,
C2_4al kanoyi , ofwoyet anbihoxmpectyamstiments fqr@ngnlrBPhyl, lbmepary. ise- 1 or 2),

hyd , Cl1_4al kyl sul ph |, arb | 4al kyl b |
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30 and s na particular aspect, substituents for Ar are sel ected
from Cl o4al kyl , hal ogen, C2 4al kanoyl, trifluoronethyl, oxo, thioxo,

hydr oxyCl_4al kyl , ami no, C1 4al kyl ani_no, an 1 4al kyl t hi 0. / 868
PCT/ GB02/ 033990 yetgnpihey agpegly éﬁ%ﬁ'é ens ST mglggg memirpﬁpﬁaﬁopﬁp | htgﬁabglé‘ﬁ’

met hyl, et hyl - LSR- {2 o DAL AR 1ehid; SRBYhethMinino,
trifluoromns %}’1@1’@ﬁﬁgg‘g’fnﬁt@ﬁ’oﬁh@{re’gﬁoﬁ%’,bﬂfﬁ@g%xy?retlhy| v gcetgl et hyl thi o,
ami no, 1Pkl gyFicidyl, tydnanitioxotdndexyl , pyrimidyl, phenyl, cyano, thioxo and
0X0. S I'n yet another aspect, substituents fi% Aﬁﬁygi ncl ugle n&l&g)él yep}rtgr;gyl,

i sopropy! ,  t er¥etfunther particnlas sHpHRIER for A% de SEEFE MRS FEY YL PropylidFs’

br ono, y] t hi..0 ' | ami.no 1 EY 1thieYaR®o, t hi 0xo
and oxo%eu‘iygt1"?1??@&%&%@@?5{%5%’su st’lh%lcbrgn sélthcl)lf 5)()Aér}} are gelle%:/t edofrom

met hyl, rﬁéthylbmirﬂf,ﬂﬂbfko at®sdo. butyl, 1l-nmethylethyl, chloro, fluoro, brono,

hydr oxymet hyl, acetyl, nethylthio, amno, io nethylam no,.thi oxo a XO0.
Yet further paY¥etifewhespagionlar sphsefteatsor AN”&P]@"@@?&QB’( ‘é‘at%f"]r’ S&Yﬁé’fwmﬂergi hyl ,
propyl, tert- butyl, fluorg ¢ ol g higm no,

met hyl arﬁLﬁ‘@’ HRRrOne s ?’fﬁ’(gt.’lb%?l k’? 1[?8?’ ngrf&}jg@@%&ﬁ%ﬁl@?ﬁmﬁw&th%%r Ar are

sel ected frompgtfither pRFRAKL substifdentifby Ar arekeleetetfiloat mythyl, phdpot.dertblitydr o,
met hyl thi o, am no, methylam no, thioxo and oxo. 15 Particul ar values for Ar
i ncl ude Bpilgiahylocido, fueteymetylihiporminoy methylanipg.Rioge 30@0Xo.

ngf gﬁ%’ maf):]g: :]]‘gnqig%grl ‘-ﬁﬂﬁe% If()r Igf ﬁlbﬁ’lﬁé 51159&11:191596-3-}1{E‘?1Eﬁi¥ﬁil1590‘i'ﬂ%ﬁl 4,3-d¥¢loro-2-

hydroxymethylimidazol-1-yl, 2.4,5-trichloro-2-methylimidazol-1-yl, 4,5-dichloroimidazol-2-

yl, 2-bromo-4,5-dichloroimidazol-2-yl, 2-methylthio-imidazoly-1-yl, 3,5-dimethylpyrazol-4-
yl, 1,3,5-trimethylpyrazol-4-yl, 3,5-dimethylpyrazol-4-yl, 3-tert-butyl-5-methylpyrazol-4-yl,
3,5-dimethylpyrazol-1-yl, 5-methyl-3-phenylpyrazol-4-yl, 5-methyl-3-

20 (trifluoromethyl)pyrazol-4-yl, 5-methyl-3-(prop-2-yl)pyrazol-4-yl, 3,5-methyl-1-
phenylpyrazol-4-yl, 5-dichloro-2,3-dihydro-2-oxothiazol-3-yl, 4-chloro-2,3-dihydro-2-
oxothiazol-3-yl, 3,5-dimethylisoxazol-4-yl, 2 4-dimethyl-1-(prop-2-yl)pyrrol-3-yl, 2-
trifluorophenyl, 2,3-dihydro-6-methyl-3-oxopyrazinyl, quinol-4-yl, quinol-5-yl, 6-
fluoroquinol-4-yl, 8-fluoroquinol-4-yl, 2-methylquinol-4-yl, 2-methylindol-3-yl, 7-

25 methylindol-3-yl, 5-cyanoindol-1-yl, 2-methylbenzimidazol-1-yl, 2-ethylbenzimidazol-1-yl,
2-propylbenzimidazol-1-yl, 2-methylthiobenzimidazol-1 -yl,
2-hydroxymethylbenzimidazol-1-yl, 2-methylaminobenzimidazol-1-yl,
2-aminobenzimidazol-1-yl, pyrrolo[2,3-b]pyridin-3-yl, 2-methylpyrrolo[2,3-b]pyridin-1-yl, 2-
methylpyrrolo[2,3-b]pyridin-3-yl, imidazo[1,2-a]pyrid-3-yl, 2-(methylthio)imidazo[4,5-

30 blpyrid-1-yl, 2-(methylthio)imidazo[4,5-b]pyrid-3-yl,1H-1 ,2,3-benzotriazol-1-yl, 2-0x0-2,3-
dihydrobenzothiazol-3-yl, 2-thioxo-2,3-dihydrobenzothiazol-3-yl, 2-0x0-2,3-
dihydrobenzoxazol-1-yl, 2-0x0-2,3-dihydrobenzimidazol-3-yl, 2-oxo-2,3-



|, 2-brono-4,5-dichloroi mdazol -2-yl, 2-nethylthio-imdazoly-1-yl,
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0

n'ethylpyrr pyridin-1-y 2- rrethy pyrrolo[2,3 %rmrldlnByl
m dazo[ duiRelss- ply5+fdmaequmolzl—yln&ﬁ1mpmqmr@}—u4mldhm[lwlcsum 4b5ﬂp eghylingpl-3-yl,

thylth d 4 5-b
o, 2 Bmeihipdpobah SshRnapa- by, F e he iz b st s 1
- -2, dr ob d | -3-yl,
ovo > SR b gk Bl obe mderel oY
6- dle)':l.l,uh @ro%ym&mylﬂ;eﬁzlzzldnfaﬁdt mb@,r?meI?HMheljlenwnl;dml i}’d;xo 1,3- thiazol o
5 4-b din-3 urt her particu val.ues for Ar
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4, 5-di ch| v _
fri rTe![ ﬁyf’%@}y o?jﬁ b%ng qomg& ﬁé?ﬁﬁgﬁ%&@%&;l%ﬂﬁ oxo-23-dhydrobenzothiazol

3-tert - bgtylo ﬁmdmtmldﬂwdamhzéthmkol 5y1 2-0x0-2,3-dihydrobenzoxazol-1-yl, 6-methyl-3-
di chl or o- 3] 3-di hydr o- 2- oxot hi azol -

4- chl or 0oRg- 3,3dd1hy¢mpyrzzm;20ylrﬁndz?oqm031 gttflla%ﬁ}Pﬁo‘kbleW{n“?"éj]ui nol - 5-yl ,

6-f1 uor oqui nol : 8-flaor i Y
2 et 1 el - 5 e spety Y 4B ifEpptcon SRR A B ffadin, Cralkanoy]
2- met hyl Ezaegﬂfbmlﬁ agelyl br yiOPI&rygtdﬂyjlban@lmgi&mﬁyll etlyyl, n-pﬁwf mnybwebzom dazol
| -yl, 2-n®thylthi obenzi m dazol - )l/l i hydr oxynet h n@nm m dazoé
-yl 2- maigetheamithdbenitiogemiaion! to whlctyll ey arg. SR WA effd saturate

yrroI o[ r|d|n 3-yl, 2-nethylpyrrolo[2,3-b]pyridin-|-yl, 2-
met hyl pyﬁ?tBYoﬁi’g M pyridin-3-yl, 1H 1,2, 3-benzotriazol -1-yl,
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and 2- :mxmlltyl:% t hi azol o[ 5, 4- b] pyri di n-3-yl .
In one aspect, R® and R’ each independently represent a hydrogen atom, C;.4alkanoyl
(e.g. formyl,
acetyl or propionyl) or Ci.4 alkyl (e.g. methyl, ethyl, n-propyl or n-butyl), or together with the
nitrogen atom to which they are attached form a 5- to 7-membered saturated heterocyclic ring.
25 In yet another aspect, R® and R? each independently represent a hydrogen atom or C;.
4 alkyl.
A particular class of compound is of the formula (1) wherein:
R! is C,.salkyl or Cs.scycloalkylmethyl;
R*is Cy.salkyl;
30 R? is isoxazolidin-2-ylcarbonyl or tetrahydroisoxazin-2-ylcarbonyl wherein each ring
is optionally substituted by one hydroxy group;
Q is ~CO- or —~CH,- (wherein R* is a hydrogen atom or C;.4alkyl and R’is a hydrogen

atom or a hydroxy group);



15 I n one aspect, R6 and R7 each independently represent a hydrogen atom
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ng6>5<:|25(§|>/: di0;| %jﬂaw Cg%?%]lfﬁa%alrosllkqégg‘ﬁa&%ﬁyc 4%1153 dﬁﬁlk\}/]\}r}gf)el n each

ring is opti @1 451%3,6_@4{3&0&1% %?ﬂkﬁ%ép%ﬁo m{ﬁ!@ Qnd NRFR 2kl LGHNISR 9r - CH2-

(wherein R4 is a ogen atom or CI.4alk and R5 is a hydrogen atomor a
hydr o;<y group) ; Rﬂ@naazm@weﬁﬂemﬁm@sozp@mg hydmgewtomsora&aalkvg ardogathfber ed
aromatic ring systemwherein i

i ndependent | y % Té’ét“étﬂ)geP@Fﬁ“ﬁfotpWE‘(‘jBﬁ‘ @%ﬁgﬁ%ﬁﬁéﬁ@ %rﬁlgeé%?% %%Eragegst

bei ng optionall.y. s lihoted by 1, 2 or 3 substltuents |ndependentl
sel ected from%f %Qﬁi Pgl(optl onaIIy substituted by 1, 2 or 3 hydroiy

groupsy, Cl_4al khand ]S’ daah ﬁglepcndhntllmpteyftnt adiytieizombtent or Crd Heylodr kyl , C

1. 4al koxyCl_4al kyI Cl _4al kyl t hi o, kox b K 0Xxo,
EI ;ro cyano, tﬂ%q Vélﬁtt @ﬁ%ﬂ@m%‘vgﬁﬁ \éea%g? ﬁ?%"lé’BB%fﬁ ?ylgér}g%éresent a
ydrogen atom 1icQinct 0gether  with the nitrogen atomto which
they are attacs%{uéa%&ﬁ% g)‘éngt on -nmenbered saturated heterocyclic ring; 10

{?g 2?ﬁengwe?ﬁ I‘t%rlha;plﬁfl?f&aﬁéndlwtdce@tﬂﬂﬁhsﬁlt tﬁeﬂayﬁr ogen atomor Cl 4 al kyl_ , or
7- ?renberéaother class of comgguend 12 o? Pﬁetfgrmulél El) v&shhe? n: are attached forma 5- to
15 R! is C;.salkyl or Cs.gcycloalkylmethyl;
R%is C,salkyl;
R? is hydroxyisoxazin-2-ylcarbonyl, tetrahydroisoxazin-2-ylcarbonyl or
hydroxytetrahydroisoxazin-2-ylcarbonyl;
Q is —=CO- or —CHa-;
20 Aris a 5- to 10-membered aromatic ring system containing up to 4 ring
heteroatoms selected from nitrogen, oxygen and sulphur providing that there is at
Jeast 1 ring nitrogen, the ring system being optionally substituted by one or more
substituents independently selected from Cj.4alkyl (optionally substituted by 1,2 or 3
hydroxy groups), Ci.4alkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C;.
25 salkoxyC .qalkyl, Cj4alkylthio,
C.salkoxycarbonyl, Cs.4alkanoyl, oxo, thioxo, nitro, cyano, -N(RG)R7 and —
(CHg)pN(RS)Rg, hydroxy, Ci.salkylsulphonyl, C).4alkylsulphinyl, carbamoyl, C;.
salkylcarbamoyl,
di-(Csalkyl)carbamoyl, carboxy and a 5 or 6 membered aromatic ring containing up
30 to 4 heteroatoms independently selected from nitrogen, oxygen and sulphur;
R® and R7 each independently represent a hydrogen atom or C;.4alkyl, or together

with the nitrogen atom to which they are attached form a 5- to 7-membered saturated

heterocyclic ring;



saturated heterocyclic ring; or a pharmaceutically-acceptable salt thereof.
Anot her class of conmpound is of the formula (1) wherein: 15 Rl is
Cl_5al kyl waro3@3igeycl oal kyl methyl; R2 is Cl_5al kyl; R3 is PCT/GB02/03399
hydr oxyi soxazi n- 2-yl carbonyl , tet rahydifi soxazi n- 2-yl car bonyl or
hydr oxyt et r ahydr oi soxazi n-2-yl carbonyl;*" Qis -CO or -CH2-; 20 Ar is a 5-
to 10-nmenbered aromatic ring system contai nlb}rxlg up to 4 ring et er oat ons

Q

sel ected from nRf rndBA cachxipdensndandly senrpteat £ AY1oR S+ AP ET i s at

| east 1 ring nitrogen he. ri ng_system. hei ' I bst+ one
or nore subsf‘?ﬁeﬁjéﬂi"’éthit ?j‘élbré’ﬁ%‘g‘?{?@o %V:éﬂlcgict%l g;gar?: %tl?ln&%g_féfé? ﬁ?f %%%ﬁ%%ﬁayy
substituted by, a?edQ{etéoc}Jgﬁglfigéy groups), Cl_4al koxy, hal ogen, hal oal kyl
di hal oal kyl, trihal oal kyl, C1_"25 4al koxyC 1 4al kyl, C 1 4al kylthi o,

g:é__éfll E?%)c%boﬁpgarn@zgmb;lallﬁn@pt,abbﬁélttheﬁmf-xo, nitro, cyano, -N(R6)R7 and -
p , oxy, Cl.4 sul 1 4al kyl sul phi nyl, carbanoyl ,
Cl_ éﬁaIWFQ%Flﬁ‘é%%{flOfﬁlﬁﬂull%@loiijzfg%/%&ﬂn}lﬁag?gﬁh%rgﬁ " car boxy alrcl)d ay5 or 6 g

menbered ar omgdti;Coi lr’lg_pqgé}g’gj_ﬁjeﬂﬂlml,lzagleﬂglﬁ}o teroatons independently

sel ected fromnitrogen, en and sul phur; and R7 each independently
[gp\rlﬁ_seﬂt tﬁ hy2cx- digesth ; ﬁplﬂpyélo?ydmmalbyhylbthybrtrlﬂagl@mﬁéhyl 2% %-tiffupsoaiiXly bgen at om
( ic ey are attache orma 5; . to./-nmenbered saturated heterocyclic
ring; WO OSIOPEWtWQ'@@W%@%Qrigf YOOI each i ndependent |y y

represent a h rogeR ptomor Cl_4 al kyl, or together with the nitrogen
atom to whi ch)i%ﬁelgl areé attached forma 5- to 7-nenbered saturated )

hfat er Qp%/cl ic rR3nghyd}bx;fe@ii@/ﬂrrﬁmazihéaﬂbgrbm&ﬂpt&b’ﬂ@imazint%ﬁﬁéfbﬂnyl@fAnot her
cl ass of compound is of the formnul 1) wherein: Rl is ethyl, n-propyl,

1- met hyl et hyl ,hYQt%EBH9hX51_{6‘|§9¥%ZITQ,22’f‘C&§WY1IqyI propyl, cycl opropyl nethyl,
trifluoronethyl. 2,80_26rt_r¢11‘12[yor oet hyl, 2- chloroethyl, 2-chloropropyl or

3,3,3-trifluoropropyl’
Aris a 5- to 10-membered aromatic ring system containing up to 4 ring heteroatoms
selected from nitrogen, oxygen and sulphur providing that there is at least 1 ring

15 nitrogen, the ring system being optionally substituted by one or more substituents
independently selected from Cj.4alkyl (optionally substituted by 1,2 or 3 hydroxy
groups), Ci.salkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, Ci4alkoxyCy.
salkyl, Cj4alkylthio, C)4alkoxycarbonyl, C,.4alkanoyl, oxo, thioxo, nitro, cyano, -
NRR? and ~(CH)pNR®R’, hydroxy, Cy.salkylsulphonyl, Ci.salkylsulphinyl,

20 carbamoyl, C;.salkylcarbamoyl, di-(C 1salkyl)carbamoyl, carboxy, and a 5 or 6
membered aromatic ring containing up to 4 heteroatoms independently selected from
nitrogen, oxygen and sulphur;

R® and R’ each independently represent a hydrogen atom or Cy4alkyl, or together
with the nitrogen atom to which they are attached form a 5- to 7-membered saturated

25 heterocyclic ring;

R® and R’ each independently represent a hydrogen atom or Ci.4 alkyl, or

together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;

or a pharmaceutically-acceptable salt thereof.

30 Another class of compound is of the formula (1) wherein:

R! is ethyl, n-propyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylpropyl or
cyclopropylmethyl;
R?is methyl;



R2 is nmethyl; 10 R3 is hydroxytetrahydroi soxazi n-2-yl carbonyl,

t et rahydr oi soxazi n- 2-yl carbonyl or hydroxytetrahydroi soxazi n-2-yl car bonyl ;
Qis -COwWro3/CHas; Ar is a 5- to 10-nenbered aromatic ri IRETI¢BR263399
containing up to 4 ring heteroatons sgéected from ni trogen, oxygen and

sul phur providing that there is at ledst ™1 ring 15 nitrogen, the ring
systenlbein% optional |y substituted by one or nore substituents

i ndependentR\is dpdrozyieakazobdinCtylaabiyl, tesdderisaxaginsdpsebonyloy by 1,2 or 3

hydr oxy groups Cl 4al kox hal ggen, hal oal kyl, di hal oal kyl ,
tri hal oal kﬁy,gp%gif_e&f&ﬁ%%ﬂaﬁﬂ‘ﬁgﬁlﬁ?@%’,“’clja| kyl thio, Cl_4al koxycar bonyl ,
C2_4al kanoy(b is —Ict)k(l%— t hi oxo, nitro, cyano, - N(R6)R7 and -(CH2) pN( R8) R9,

hydr oxy, Cl 4a sul phonyl , Cl_4al kyl sul phi nyl, 20 carbanoyl,
Cl_4al kyl cakbiamdyito 10imenCrethirkphlicEndsistsp corianbgup, to4iingdietreptoys

A Dy1tQ e heds : .
Col oot rGImPeA oD GRrES IRy SRl oy Rl R RS ACERTIARR sidkoecn, | |
represent %hg}‘igg Qﬁéln%ﬁg‘oﬁaﬁo&hfs%&ﬁﬁted 8y 1t aatbaiuentd inBepdhgermiytsekged at om

to which the e attached forma 5- to 7-nenbered saturated 25
het er ocycl i feorniCgalkRoptidnaRy sebstituted by p2radSritidyoxyegreunsyiti-«alkhyd helpgan.at om

or C1 4 alkyl, or together with the nitrogen atomto i are
attached f ofikplgalsyl, (o4 kpiHB @ Kauayl %0, O’i?e%ar“(?caﬁé}ﬁ?@ﬁ%ﬁgiﬁ% r a
pharmaceut i cal | y- teoot ) odpd is
ot ho.  or ritsre §IGFEE 2pnFuiil ol dRiERbon, SRSLNBY, CLRRE S pERoR

2- met hy| pr og@ylalkidl) Garbiney] hakioxgpatd 0F or € yembpredpyomeidwing caRRinigg Mptd} ; WO

Lot rahy dr of SscaBPS 0qePERIBONyICiIFS TRYH BTG DR R AFOFUBRIYI - 2- yI Lal bony! ;
3 i ng het e on Bl A e R Cygen and ul phur providing -
that thepRothsr @bssldF@sinpdutid B@f tHetfoagen (1) wherein:
R! is ethyl, n-propyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylpropyl or
15 cyclopropylmethyl;
R?is methyl;
R? is 4-hydroxytetrahydroisoxazin-2-ylcarbonyl or tetrahydroisoxazin-2-ylcarbonyl;
Qis —CHy-;
Ar is selected from imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl, phenyl, quinolyl,
20 indolyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-
dihydrobenzoxazolyl, pyrrolo [2,3-b]pyridyl, imidazo[1,2-a]pyridyl, imidazo[4,5-
blpyridyl, 2,3-dihydrothiazolo[5,4-blpyridyl, 2,3-dihydropyrazinyl, 2,3-
dihydrobenzothiazolyl and 2,3-dihydrobenzimidazolyl, the ring system being
optionally substituted by 1 or 2 substituents independently selected from methyl,
25 ethyl, n-propyl, iso-propyl, tert-butyl, 1-methylethyl, trifluoromethyl, chloro, fluoro,
bromo, hydroxymethyl, acetyl, methylthio, amino, methylamino, furanyl, thienyl,
pyrimidyl, phenyl, cyano, thioxo and oxo;

or a pharmaceutically-acceptable salt thereof.

30



the ring systembeing optionally substituted by 1 or 2 substituents

i ndependently selected from Cl_4al kyl (optionally substituted by 1,2 or 3
hydr oxy gwaupaiise€l 4al koxy, hal ogen, trihal oal kyl, Cl_4adayéBirioa399

C2_4al kanoyl , oxo, thioxo, cyano and -EEHZ)pN(RB)RQ (wherein pis 1 or 2),
hydr oxy, Cl1_4al kyl sul phonyl, carbanoyl;**Cl1_4al kyl car banoyl, di- 10
(C1_4al kyl ) car banoyl, carboxy, and a 5 or 6 nmenbered aromatic ring

cont ai nilngnethet apéct themeemmnmorktes hele panpemd of gsadralcfoaaulr(dm ni t rogen,
oxygen and sul phur; or a pharmaceutically-acceptable salt thereof. Another
class of conpound is of the fornmula (1) wherein: R is ethyl, n-propyl,
1-met hyl et hyl, 2-nmet hyl propyl, 2, 2¢di net hgl propyl or 15 cycl opropyl net hyl ;
R2 is nmethyl; R3 is 4-hydroxytgtralilydroi soxazin-2-yl carbonyl or

t et r ahydr oi soxazi n-2-yl car bongiN. S 2-; Ar is selected from

i m dazolyl, pyrazolyl, pyrrolyl ,Ni soxHzoN phenyl, quinolyl, 20 indolyl,
benzi m dazol yl, indazolyl, benz;)q'\&z I 2,%\ di hydr ot hi azol yl, 2, 3-

di hydr obenzoxazol yl, pyrrolo [@]3-W pyr isdyl , AN dazo[ 1, 2-a] pyri dyl,

i m dazo[ 4, 5- b]pyridyl, 2,3-dihydr Elghi azol o[ 5, 4- b] pyri dyl ,
2, 3-di hydropyrazi nyl, 2,3- dihydrobB&nzot hi azol yl (Bnd

2, 3-di hydrobenzi m dazolyl, the ring system being optionally substituted by
1 or 2 sWb¥emtuents independently selected frommethyl, 25 ethyl, n-propyl,

iso-prgpyl, teét?ﬁ§$?&wh}mﬁ?%Q%%?%9%%%ﬁﬁgg@Lg@@gqg%mmbﬂdphloro, fluoro,

br ono, ~ hydr oxyne acet io, amno, nethylamno, furanyl,

t hi enyl , C; Ryéloalksiit . saliieayCs, sogotaaiby]; ¢deh of whinhdnaxies opsionally substituted by 1 to
pharmaceuti cal | y-acceptabl e salt thereof. 30 WO 03/011868 PCT/ GB02/ 03399
-14 | n ahbelhgen 8WEct the invention relates to a conmpound of general

formula (1) qul?é i%a%l%in-@-ywca?b&fyl oﬂ&:trahydroisoxazin-2-ylcarbonyl wherein each ring

is optionally substituted by one hydroxy group;
10 Qis —CO-or -CRY (R®)- (wherein R*is a hydrogen atom or Cysalkyl and
R’ is a hydrogen atom or hydroxy group);

Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring system being
optionally substituted by one or more substituents independently selected from C,_4alkyl

15 (optionally substituted by 1,2 or 3 hydroxy groups), Cy.4alkoxy, halogen, haloalkyl,
dihaloalkyl, trihaloalkyl, C 1.4alkoxyCj.qalkyl, Cj.4alkylthio,
C\.4alkoxycarbonyl, Cy.salkanoyl, oxo, thioxo, nitro, cyano, -N(RG)R7 and —(CHg)pN(RS)Rg,
hydroxy, Cr.salkylsulphonyl, C;_salkylsulphinyl, carbamoyl, C.salkylcarbamoyl,
di-(C.4alkyl)carbamoyl, carboxy;

20 pislto4

R® and R each independently represent a hydrogen atom, Ci.4alkanoyl or Ci.4alkyl,
or together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;

R® and R each independently represent a hydrogen atom, C 1-4alkanoyl or Cy.4 alkyl,

25 or together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;
or a pharmaceutically acceptable salt or prodrug thereof.
A particular class of compound is of the formula (1) wherein:

R!isC Lsalkyl or Cs.¢cycloalkylmethyl;



R (1) wherein: 5 Rl and R2 each independently represent a Cl_6al kyl,
C3_6al kenyl, C3_5cycl oal kyl C1_3al kyl or C3_6cycl oal kyl; each of which may
be optionwidos/sdestituted by 1 to 3 hal ogen atons; R3 i s PCT/GB02/03399
i soxazol i di n-2-yl carbonyl or tet rahydr?'%soxazi n- 2-yl car bonyl wherein each
ring is optionally substituted by oné hydroxy group; 10 Qis -CO or
-C(R4) (R5)- (wherein R4 is a hydrogen atomor Cl 4alkyl and R5 is a
hydr ogen atRons Gr.sabigsdr oxy group); Ar is a 5- to 1 O-nenbered aromatic ring

t wh i to.4. rij t be . i (FRVASR
St ected 1r ominipreguai b3 et i Eh ot 2 e AR Rt bhe i
optionally su%gigﬁﬂwbgﬁutﬁ?%y%e dergxf,sglll@,g%j tuents i ndependently sel ected
p

from CL. 4al kyl "15 ( ional ly substituted by 1,2 or 3 hydroxy groups),
Cl_4al koxy, haAdgen; tchH)-ueirbgted aratiditl rinegl system whargiaup4p kying atoms may be

Cl_4al koxyCl_4al kyl, Cl 4al kyl t hi 4al koxycar bony| I |, oxo,

t hi ox0’ ni t r o, hetsyeaiems IW%)%E%W%“E%% BEH%?’F@‘,Y‘%B %/ndi rsg%/hfﬁ% fERRY

Cl_4al kyl sul p%ggtx ,befnk Aok sHoRituRY by 16 alp8RENdudals itaddenliaayamot,

di - (Cl_4al kyl ) car banoyl ,” carboxy; 20 pis 1 to 4 R6 and R7 each

i ndepﬁnden_t I % fhﬁﬁlcegidhyl (aptlilgami‘lgogdntialt;dﬂ?]y G drd oy gr@ﬁpsdzlffiwlanqw}’,, or

together with the nitroge m i t are afta 0 .5- to

7- menber ed sdtaéﬁgéﬂe@l??gkﬁr‘ghéeflﬂf(@’ %&mﬂgahﬂi%y éﬁaﬂ(yﬁ’g%‘e“ﬁg&i&glﬁfl y

represent a hy r%ﬁ@&y%%ﬁ’%l L ARhERD Kb, Bifro Pyafto, 2RO and 26HINRERYet her wi th
it o’ Whi ch 't hey ar

the nitrogen at®e attached forma 5- to 7-nenbered
sat ur aj ed het eROmAdRT each imigperaienty mEpesemedytiagah hipnaere piabiyl.eorstapethery

prodrug thereof., A particular class of conpound.is of the formula (1

wherein: Rl i¥itlcthegpirggan %?m@yg@éb%ﬁf%gﬁ?ﬁf‘ﬂfﬂf{n tﬁgfféiri}é%ﬁd Sarhrbled
PCT/ GB02/ 03399heté|r§c B2 is. C1_5al kyl; R3 is isoxazolidin-2-ylcarbonyl or
t et rahydr oi soxaZzi n-%c-ylrc t bonyl wherein each ring is optionally

substituted byrbagl RYsicaxydegemisptly represent a hydrogen atom or Cy.4 alkyl, or
together with the nitrogen atom to which they are attached form a 5- to 7-membered
15 saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof.
Another class of compound is of the formula (1) wherein:
R'is C 1salkyl or Cs.¢cycloalkylmethyl;
R%is Cpsalkyl;
20 R? is hydroxytetrahydroisoxazin-2-ylcarbonyl or hydroxytetrahydroisoxazin-2-
ylcarbonyl;
Q is —-CO- or —-CH~;
Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring
25 system being optionally substituted by 1, 2 or 3 substituents independently selected
from C.4alkyl (optionally substituted by 1, 2 or 3 hydroxy groups), Ci4alkoxy,
halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C;.4alkoxyCi.salkyl, C;.4alkylthio,
Ci.qalkoxycarbonyl, Cy.qalkanoyl, oxo, nitro, cyano, NRR” and -CHZNRSRQ;
R® and R’ each independently represent a hydrogen atom or Cj.4alkyl, or together

30 with the nitrogen atom to which they are attached form a 5- to 7-membered saturated

heterocyclic ring;



Ar is a 5- to 10-nenbered aromatic ring systemwherein up to 4 ring atons
may be 5 heteroatoms independently selected fromnitrogen, oxygen and

sul phur, Wuoeosritmsgs system being optionally substituted by PCT/@Ba@r03®9
substituents independently selected fraom Cl _4al kyl (optionally substituted
by 1, 2 or 3 hydroxy groups), C1_4alk6} , hal ogen, hal oal kyl, di hal oal kyl,
trihal oal kyl, C 1.4al koxyCl_4al kyl, O _4al kylthio, Cl 4al koxycarbonyl,
C2_4al kanoyl , Riend Riiegelbindegendeontlnmeryeni adydomenr@roer Go: #ylafl R7 each

i ndependently represe

_ t a _hydrogen atom Cl 43l kyl t Lk h the
ni trogen atom® ﬂ@ﬁ’ﬁ"%‘ﬂl %*ﬁélﬁ%?&g%?f’% c‘ﬂ‘élaf‘)ht?? r%reaa%}f-c M?dofo - r%e%gg?'e é%%étl}%é at ed
het erocyclic rga{ﬁgéte(ﬁget%gycﬁﬁrﬁ%@h i ndependently represent a hydrogen atom
or C1_4 alkyl, or together with the nitrogen atomto which they are

attached f or ma aphatmackutiealiyercegptabiSsalidhercaf. ed het erocyclic ring; or a

pharmaceutical | y-acceptabl e salt .thereof. . Another class of conpound is of
the fof nﬁll%h?rl%lasﬁﬁéf;@?ﬂ(?undﬂ‘ioia e(fﬁrfg]é‘l‘&QIWhSFenﬁ?,_chcl oal kyl net ml T R2is

Cl_b5al kyl ; RO i (o) i soxazi n-2-yl car bonyl or

hydr oxyt et r%hﬂ??jﬁ%%%l%%%%@@{%}gg%gggyI; Qis -CO or -CI¥I2-; Ar is ab-to
ﬁoirrenber ed{ﬁgg[miylﬁ ring systemwherein up to 4 ring atons may be
eteroatonms independent|y selected fromnitrogen, gxygen and | phur ...t he
ri gg 25dsys]t erﬁe&ihﬁéfoéﬁks?wallﬁlﬁ?’?s'&lﬁ%r P?BdtOéhy%@X&it?tf%Yé l?@%éﬁﬁfﬁgﬂ%};

i ndependent | ¥ .selgcted-pf rom C1_4al kyl (optionally substituted by 1, 2 or 3
hydroxy gr ou%sli @15 Idio%/, hal ogen, hal oal kyl, di hal oal kyl, tri hal oal kyl ,
Cl_4al koxyCl_4a}isyl5- t6£10-Aanbekddiromaticing syskenx whereboupyto, 4 102g atafmigamyyie, oxo,

nitro, cyano, NR6R7 and - CH2NR8R9; R6_and R7 each i ndependent | t
hydr ogen” at om kstergatomg|ipdapendsntly éﬂ%?t%go@@IW%q’i" PhEh |a€$ 61§§Hur ‘ty“8 ;ﬂ%%(r)e\?vﬁ |n ch :

031 11868 PCT/ CRb9) BbeGpionsl b SRIRCEFE 2 SR Rippaely Sl 1O
They Sre at ¢ achod ey Sptionaly L Dgrhar oy #br fhedmiy powes, & ok, wh

halogen, haloalkyl, dihaloalkyl, trihaloalkyl, Cj.alkoxyCj.salkyl, Ci.salkylthio, C;.

15 salkoxycarbonyl, Cy4alkanoyl, oxo, nitro, cyano, NR®R and -CHZNRSRg;
RS and R7 each independently represent a hydrogen atom or Cy.salkyl, or together
with the nitrogen atom to which they are attached form a 5- to 7-membered saturated
heterocyclic ring;
R® and R? each independently represent a hydrogen atom or C;.4 alkyl, or

20 together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof.

Another class of compound is of the formula (1) wherein:

R! is ethyl, n-propyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylpropyl or

25 cyclopropylmethyl;
Ris methyl;
R? is hydroxyisoxazolidin-2-ylcarbonyl or hydroxytetrahydroisoxazin-2-ylcarbonyl;
Qis —CO- or —CHa~;
Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be

30 heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring
system being optionally substituted by 1, 2 or 3 substituents independently selected
from C.salkyl (optionally substituted by 1, 2 or 3 hydroxy groups), Ci.salkoxy,
halogen, haloalkyl, dihaloalkyl, trihaloalkyl, Cj.4alkoxyCj.4alkyl, Cjsalkylthio,



saturated heterocyclic ring; or a pharmaceutically-acceptable salt thereof.
s Anot her class of conpound is of the fornmula (1) wherein: R is Cl_5alkyl
or C3_6cyvwloomloiydeset hyl ; R2 is nmethyl; R3 is PCT/GB02/03399

hydr oxyi soxazol i di n-2-yl car bonyl or hy 5oxytetrahydroisoxazin-2-y|carbony|;
Qis -CO or -CH2-; 10 Ar is a 5- to I0-nenbered aromatic ring system
wherein up to 4 ring atons may be heteroatons indepgndent gected from

|
nitrogen, oxydanakayyeaiqsliCostliienoyl. pgo, wire: @aPHAVRE @Bfii"GHéﬂﬁ substit ut ed
by 1, 2 3 t. ts jind | | C |
R AT T L ) .

hal oal kyl, di Rghip@eki¥kogeh atdiak@whieh theyGle ddcked foth AR th ¥hmerterddbdtytatedi o,
Cl _ 15 4al koxycarbonyl ,” C2_4al kanoyl, oxo, nitro, cyano, NR6R7 and

- CH2NRBR9; R6 hatedod®zliesios; i ndependent |y represent a hydrogen atom or
Cl_4al kyl, or together ~wth the. nitrogen at i t e attached
forma®5- to #r?gﬁﬂ%reeéﬁhé’ﬁeﬁ? oy reﬁéetsgrﬁoachygﬁ@gﬁ%oﬁg{nc %ﬁ% % each
i ndependent | y %g&ﬁ&%ﬁm iR niYSHeAGRM B WHIcRhdGbde @tdelitd fopim 229 td Ggathberedi t h
the nitrogen atomto which they are attached forma 5- to 7-nmenbered

sat ur at ed het esateated beterdcpglic iing;a phar maceuti cal | y- accept abl e salt thereof.
Anot her cl ass of conpound i.s of t f la.(1) wherein: R is ethyl,
n-propyl, 1- né%rﬁ';ﬂ%@fnrﬁﬁﬂe}ltl%lgfé‘icﬁwtgﬁ%5%3{@%”2?5- di met hyl propyl or 25
cyclopro b ou1 2 1dsS o BS Y dundRBof the Poteu@xM) Saaze! i di n- 2-yl carbonyl or
hydr oxyt‘gﬁféﬁtg%}%?oﬁusoxazs?n- 2-@0& bonyl; Qis -CO or -CH2-; Ar is a 5- to
10- menber ed arRhiteitylri-popgly 3 feethylbdyk 2rmethylpopsl, 2i2ndimetlodgropdyprbe 30
het er oat oms i ndependently sel ected from nitrogen, oxygen and sul phur, the
ring system b@cHEImeR%s |y substituted by 1, 2 or 3 substituents
i ndependent |y Eilséiét@q' from Cl_4al kyl (optionally substituted by 1, 2 or 3
hydr oxy groups), “Zal koxy, hal ogen, hal oal kyl, dihal oal kyl,
trihal oal kyl, Rlis4gtikmyisclazbliliay2-ylc@bondt kyl t hi o, WO 03/ 011868
PCT/ GB02/ 03399
Q is —CO- or —CHj-;
15 Aris a 5- to 10-membered aromatic ring system wherein up to 4 ring atoms may be
heteroatoms independently selected from nitrogen, oxygen and sulphur, the ring
system being optionally substituted by 1, 2 or 3 substituents independently selected
from Cj.4alkyl, (optionally substituted by 1,2 or 3 hydroxy groups), Ci.salkoxy,
halogen, haloalkyl, dihaloalkyl, trihaloalkyl, Cj.salkoxyC;.salkyl, Cy.salkylthio, Cy.
20 salkoxycarbonyl, C,.salkanoyl, 0xo, nitro, cyano, NR®R” and —CHgNRng;
R and R each independently represent a hydrogen atom or Ci.4alkyl, or together
with the nitrogen atom to which they are attached form a 5- to 7-membered saturated
heterocyclic ring;
R® and R each independently represent a hydrogen atom or Ci.4 alkyl, or
25 together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof.
Another class of compound is of the formula (1) wherein:
R! is ethyl, n-propyl, 1-methylethyl, 2-methylpropyl, 2,2-dimethylpropyl or
30 cyclopropylmethyl;
R*is methyl;
R? is hydroxyisoxazolidin-2-ylcarbonyl;

Q is —-CO- or —-CHy-;



-17 C1_4al koxycar bonyl, C2_4al kanoyl, oxo, nitro, cyano, NR6R7 and

- CH2NRBR9; R6 and R7 each |ndependently represent a hydrogen atom or

Cl_4al kyl wooo3/miesget her with the nitrogen atomto which trey/eB®/m@asmached
forma 5- to 7-nenbered saturated hetﬁ]gocyclic ring; 5 R8 and RO each

i ndependent |y represent a hydrogen atonfor ClL 4 al kyl, or together with the
nitrogen atomto which they are attached forma 5- to 7-nmenbered _saturated

het erocycl i c rArrig Selotrte(hfrpmamnﬁ@@b’d,lRyaazloib’l,ege%é@r}’étﬂﬂéa@é}’lt qeipelyk édolylnot her
t | | f, hyl ,
SOETRICE S S i S el

cycl opr opy| ﬁetdﬁwdmﬁ%zbtﬁla&sﬁyhm diRGdroBerdyeidaxilys 08edibydrebehzxarbbaahdnyl ;.  Q
is -CO or -CH-; is ab- to 10-nenbered aromatic rlngwaéo’temmhereln

up to 4 ring alt,bﬁuaz@g{Sbleb]PMEdlaybﬁtedm sysigesigegptiopalieyubstita dme or 3

ni trogen, oxygen and hur he.r i.n i4uted
by 1, % or 3 sSBa%tttP?fﬁ%WP sl S GRS R Byt 250 4
(optionally surg,g b 1, 2 or 3 hydroxy groups), Cl4al koxy, hal ogen,
hal oal kyl , h oaI irl hal oal kyl , Cl 4al koxyCl_4al kY Cl_4al k I th| o,
Cl_ 20 4al koxy(élalahmmy,l hal@nA]mlcb@mdydlhaloadbyl mmlmlkyb‘y@n@ konge R leith

- CH2NR8R9; R6 apd i ndependent | resent._a h tom or

Cl. 4al kyl , or @%gﬁlﬁ’e qxarc%rﬁ 3& T4 Ho t O P O\ABY%‘R ﬁﬁ‘gg a:rd(e) attached
forma 5- to 7'(5??5@?{{9'(’ saturated heterocyclic ring; R8 and R9 each

i ndependent |y reﬁr esent a hydrogen atomor Cl_4 alkyl, or 25 together with
t he niitrogen aR(b@mdtR) Mhmdepemipntiy epestatcHdrdzon atom 6t Cr.alkpl s tegsihey

sat ur at ed heteroc i.c r|n h rrracet accept abl e salt thereof.
Anot her cl ass With BisiBasd 4 %mé? W?‘FFE” ‘%‘?L?%?Kﬁ’eg}é tﬂF} ﬁ%re‘ilﬁﬂﬂ ated

n- propyl, 1-ne L. 2- nethylpropyl 2- di met hyl propyl or

cycl opr opyl net e?%h‘%@x 1mgfnet hy

R8 and R’ each 1ndependent1y represent a hydrogen atom or Cy.4 alkyl, or

together with the nitrogen atom to which they are attached form a 5- to 7-membered
15 saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof.
Another class of compound is of the formula (1) wherein:
R! is n-propyl, 1-methylethyl or 2-methylpropyl;
R? is methyl;
20 R? is 4-hydroxyisoxazolidin-2-ylcarbonyl;
Q is —=CO- or —-CHy-;
Ar is selected from imidazolyl, pyrazolyl, 2,3-dihydrothiazolyl, quinolyl, indolyl,
benzimidazolyl, pyrrolo[2,3-blpyridinyl, 1H-1,2,3-benzotriazolyl, 2,3-
dihydrobenzothiazolyl, 2,3-dihydrobenzoxazolyl and 1,3-thiazolo[5,4-b]pyridinyl,
25 the ring system being optionally substituted by 1, 2 or 3 substituents independently
selected from methyl, ethyl, propyl,
tert-butyl, chloro, fluoro, thioxo, hydroxymethyl, methylthio, amino, methylamino
and oxo0;
or a pharmaceutically-acceptable salt thereof.
30 Particular compounds of the present invention include:
(S)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl] -3-methyl-1-(2-methylpropyl)-6-(4-
quinolinylmethyl)thieno [2,3-d]pyrimidine-2,4(1H,3H)-dione;



R3 is hydroxyi soxazol i di n-2-yl car bonyl ; Is -CO or -CH2-; WD 03/011
PCT/ GB02/ 03399 -18 Ar is selected f?/om i % dazol yl, pyrazolyl, OHL868
2, 3-di hydwat dsiamskyl , qui nolyl, indolyl, benzimdazolyl, RaTdGR@INE99
pyrrol o[ 2, 3-b] pyridinyl, 1H1,2,3-benzotriazolyl, 2,3-

di hydr obenzot hi azol yl, 2, 3-di hydrobenzifii dazol yl, 2, 3-di hydr obenzoxazol yl
and 1, 3-thiazol o[5,4-b]pyridinyl, the ring system being optionally

subst i t RS- [$%hydroxgisoxazdlidinsdiplstiboudhB sndtid ep@naedyipyopyéretd-ed from

Cl_4al kyl (optionally suhstituted.b 3 hydrox ro , Cl_4alk

hal ggletn,ﬂuﬁ@ﬂléwxb%mﬁéaﬂm{mf{ R SLARYADnEL Sal koxy et 4al kyl . —cr
al ky 6- LSRG AR imi ot J5-[@%Rydrd}st70, cyano, NR6R7 and

_CHZNR$E5? £§ ﬁ%l aﬁg%%e@gg ilr?éepgnglgﬁtﬂ%ylpgpresea%ﬁyéz hydrggen atom oran

Cl_4al kyioxagslidiegeirbatyl]-vintethylHie(2niethplgmpybthieno{ 23 whipyimidiney2 4l &, Hix-ached

forma 5- to 7-menbered saturated heterocyclic ring; R8 and R9 each
i ndependé®iicsy represent a hydrogen atomor Cl.4 alkyl, or together with the

ni troge om ] Al 2B [1M2em, Yghered 15

sat ur at ggﬁﬁé&@ﬁ?&#?@é?ﬁé;?glrg ag%aggqn%é%%tlmcal ??/l-y g)g%%%t abl e salt thereof.
Anot her gimsimyRhrboayipbisnd(2,3-difyritdidiné-Ara(ll AH)4loneherein: Rl is n-propyl,
1- et hyl et hyl or 2-nethyl propyl; R% LS mH=t hyl, 20 R3 .is

4- hydr oX{) éd&&z@qomsﬁxazzoyﬂ@aﬁwehfmly 1-gymet Yl&i(zﬁﬁlethﬁﬁz‘?'}ndﬂ}%r@‘%%‘?%l‘ml'ed

fromimgdaz I azol-yh, { 1AZ ., quinolyl, indolyl,
benzi m ng%b%’lptog&?}ﬁhé%ng)ﬂ%gél]éjri;fr;@}n%%{,(?mfﬁ_z@%3 benzot )r/i azol yl, y2, 3-

di hy droh@nzqhHyamalbxazalidmdl-fyeibohyinaexeityil i(2-methylpropyl)-6-[(1H-pyrrolo[2,3-

1, 3-thi azol o[ 5, 4-b p%rl dinyl, 25 the ring system being optionally

subst i t tlegridiy-3tylme yllt:b,n@eb%i,dlpyeml@n?-%%é‘p%ﬁhﬁ-ﬁ‘ﬂw; sel ected from net hyl,

R e e

1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
S) 5-[4-hydroxyisoxazolidin-Z-ylcarbonyl]-3-methyl-1-(1—methylethyl)-G—(lH—pyrrolo[2,3-

15 blpyridin-3-ylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5—[4-hydroxyisoxazolidin-2—ylcarbonyl]-3—methy1—1-pr0pyl—6-(1H-pyrrolo[2,3—b]pyridin-S-
ylmethyl)thieno[2,3—d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[4,5—dichloro—2-oxo—3(2H)—thiazolylmethy1]-5—[4—hydroxyisoxazolidin-Z—ylcarbonyl]—3-
methyl-1-(2-methylpropyl)-thieno[2,3-d]pyrimidine-2,4(1H. ,3H)-dione;

20 (S) 6—[(3,5-dimethy1—1H—pyrazol—4-yl)methyl]—5-{4—hydr0xyisoxazolidin—Z-yIcarbonyl }-1-
isobuty1-3-methylthieno[2,3~d]pyrimidine—2,4(1H,3H)-dione;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl}-1-isobutyl-3-methyl-6-[1 ,3,5-
trimethyl-1H—pyrazol-4-ylmethyl]thieno[2,3—c[_|pyrimidine—2,4(1H,3H)—dione;
R) 6-[(4,5-dichloro~2-methyl-1H—imidazol-1-yl)methyl]—5—[4—hydroxy-isoxazolidin—Z—

25 ylcarbonyl]-S-methyl-1-(2-methylpropyl)thieno[2,3—d]pyrimidine—2,4(1H,3H)-dione;

(S) 5—[4-hydroxyisoxazolidin—2-ylcarbonyl]-3-methy1—6-[(2-methy1—1H—benzimidazol—1—
yl)methyl]—l-(2—methy1propyl)thieno[2,3—d]pyrimidine-2,4(1H ,3H)-dione;
S 6-[(2—ethy1—1H—benzimidazol—1-yl)methyl]-5-[4—hydroxyisoxazolidin-Z-ylcarbonyl]-3—
methyl-1—(2-methylpropy1)thieno[2,3-d]pyrimidine—2,4(1H,3H)-dione;

30 (S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl] -3-methyl-1-(2-methylpropyl)-6-[(2-propyl-1H-
benzimidazol—1-yl)methyl]thieno[2,3-d]pyrimidine—2,4(1H,3H)—dione;



or a pharmaceutically-acceptable salt thereof. 30 Particular conpounds of
the present invention include: (S)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]
- 3- et hyl wd 03/04 Beset hyl propyl ) - 6- (4 qui nol i nyl net hyl )t hi erRCT/GB02/03399

[ 2, 3-d] pyrim dine-2,4(1H, 3H)-di one; W0,23/011868 PCT/ GB02/03399 -19 (R
5- [ 4- hydr oxyi soxazol i di n- 2-yl car bonyl T-"3- net hyI -1 -(2-net hyI pr opyI )-6-(4-
qui nol i nyl met hyl ) t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H)-di o

6-[ 4, 5- diSe ﬁ+[éflryd@xmsph§zlohmz mpca@@ayu@ rwthﬁlrh@ pleﬁlYEMOWBPd%nlﬁthylthlo)-

S e T BRSO s 24 (T Sl ope: ()

5-[4- hydygpes HaPolZtin2 ah)mwyllé et rmnahmmimyl) 6- (4-
qui nol i nyI carﬁgﬁgﬁltl gn% 2, 3-C}% érl r%ll d?z;le(m,ﬁ 4 1I3 tgﬁ)ﬁ-dl onel

5-[ 4- hydylnwﬂlyt]e%amdlyldr(@-metw]@m thjeriol B3 wipysipnidaer, ‘t(lﬁ%%fﬁwmn%? ndol - 3-yl m

t hyl th S
S [ hydesstiaar e i SRR Pt Te ity W‘%P%‘by bR 1R
ﬁ r 5&; 02“210 2Im&9%%}'rl'(Qhﬁetﬁylﬂ&p%ﬂf%ﬂolﬁ Bidgeind dded] A HIH)iibee; 2, 4(
gaE E)loEyFl(isoﬁy[nﬁqod&zqmodazolﬂnyﬂ?ﬁaﬂ@nyﬂ]-]32313?1%&}&&2-36111[% JzHrlf??lﬁugﬂql-ﬁndol 3- %/ |S g
I one,
5-[ 4- hgd}‘ H&?g}IYi]okg?‘; E%%FQP@Q%O%P}VHE‘I‘%%{%@I? 3?’? ARy 1 et hyl ) - 6- ( 1H- pyr
Eg') o[ 2, 3(g)Ss-RLEYES - @-1&)(&&6@’1&%&5&%@&&1@1 ql(:hdthRIIioReD -HE 4 }3-Bidhtodd-one;
ﬁ} [ 4- hgdtHgm&Fanﬁlrrft:lﬂHm}eynb? ldh:y“il@dlaeﬂé{(hﬁﬂm%%@@yl}z@zdé 1H pyr r ol o[ 2. 3-
pyri di n- yl met hy i.eno AR D 6° -t§10
6- [ 4, 5- diDRHGrividsxyisoxagaidjn-g fégzﬂ fl Plﬁni}lty{ 321“2? B‘Pu Hroyic
25 el g o
| et o st w2
-1- is u - i 1 one,;
5y{4 hydﬁ@@rtb@%@zbm’rtwl @@I&ﬂ[%éréh @yi%@%% ~digheret hyl - 6-{1, 3, 5-
trimet hykS)§ ﬁi R%rgﬁ%ﬁ'sox%zx 1ﬂﬁt2h§1E4ngﬂﬁP9IIget§yld1] Y ety Hre®1R644-bko3 - di one;

(R

6- [2(4 5- gérlak 0322 e Imethylithibm[2aztpyrimidinert iy, 3HBd{oae:hy dr oxy- i soxazol i di
n -

yl car bonys)]i §i-hpdmyyisoxagolidia2nylraben) | -$urstBrol-2-metiyreR¥h-tilte- 2, 4( 1H, 3H) - d
i one,

5-14- ny 94 PAEROISID PG Py P S ipyrimidine A aE diones |
-

(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2- -methylpropyl)-6-(1H-1,2,3-
20 benzotriazol-1-ylmethyl)- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
S) 5-[4-hydroxyisoxazolidin-Z-ylcarbonyl]-3-methyl~1-(2—methylpropyl)—6-(1H~pyrrolo[2,3-
b]pyridin-1—ylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
S) 5—[4-hydroxyisoxazolidin-2-ylcarbony1]—3-methy1—1-(2—methylpropyl)—6—[(Z-methyl-lH-
pyrrolo[2,3—b]pyridin—1-ylmethyl]thieno[2,3-d]pyrimidine—2,4(1H,3H)-dione;
25 (S) 1-[1,2,3,4-tetrahydro-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-
methylpropyl)-2,4—dioxothieno[2,3-d]pyrimidin—6-ylmethyl)-lH—indole-S-carbonitrile;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-methylpropyl)-6-[2-oxo-1,3-
benzothiazol-3(2H)-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
R) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methy1—6-[2—methyl-1H—indol-3—ylmethyl]-1—(2-
30 methylpropyl)thieno[2,3-d]pyrimidine-2,4(1LH,3H)-dione;
R) 5—[4-hydroxyisoxazolidin-Z—ylcarbonyl]-3-methyl-6—[2—methy1—1H—indol-3—ylmethyl]-1-(2—
methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



yl)met hyl]-1-(2-nmethyl propyl)thieno [2,3-d]pyrimdine-2,4(1H, 3H)-dione; (S)
6-[ (2-ethyl -1 H benzi m dazol -1 -yl ) nmet hyl ] -5-[ 4- hydr oxyi soxazol i di n-2-yl car bo
nyl]-3- matdwslo1d68 - ( 2- met hyl propyl ) thieno [2, 3-d] pyri m di rec12GEQLBE99
3H)-dione; 30 (S) 5-[4-hydroxyi soxazol i sl n-2-yl carbonyl ]

-3-nmet hyl -1 -(2-nmet hyl propyl )-6-[(2- proa -1 H benzim dazol - I
-yl)methyl]Jthieno [2,3 -d] pyri mdine-2,4(1H, 3H) -di one; ?E

PCT/ GBOZSDS{B@%ydrOX_@lsQS)ZOhdm -2-ylcarbonyl]-3-methyl-6-[ (methylarnmo) 3 1m1 azo[4,5-

5-
(

i vt R Dnpe e R AR L i e e

1H 3H) éﬁ ) QNes- <{1c°ﬂloro 2-methyl-1H-imidazol-1-ylmethyl]-5-[4-hydroxy-2- -
[ 4- hydr oxyi Soxazol i di n- 2-yl car bonyl dr oxynet h¥H - 1H-benzi m dazol
| -

(hy
y| masdxakdlidiBylnabbyyl}-34metiiyl- lnpqopyll— re@p{ﬂ %—gi]gygm;dme-z 4(1H,3H)-dione;

2 N e g iso roligm - Tl RRE PP Sk i3 Cpethyaming) - benamidagol:
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m dazol lethyl)thieno[2,3-d]p r1m1d1ne 2,4(1H,3H)-dione ;

1-ylmeth ?’]]meihy(l]zlrge nﬁetﬁly?owl 1(?[nﬁl[enoﬂ ]yrl(m di ne- 2, 4 1H, 3H) - di one;
(S)

5-[

5-

(S) 6-[4,5-dichloro-2-methyl-1H-imidazol- 1—y1methy 5-[4-hydroxy- -2-

4- hyd |id 2- 2- H | -
v neu%é’»i‘aqyz&ic%ﬁr@b@ﬁ‘ﬁrra%byly{-&-gﬁég%y?%v kR R e K
|( (2- met ?¥§§%X31F§ﬁyg§?x§&%o'l Q'Mlet‘ﬁ r?50{’kblhj}'c’fr@x}‘Tﬁi}(@i’élidina-yl]arbonyl}-3-methyl-

;ft'4mass&ga;%*;%v;@zmiwbﬁé%%%ﬂﬁ%‘<ﬁﬂmmgﬂ;ﬁ e bt o
?x? 3( 2H)S) 6HBrd ot dimmesisthy {‘Ylh%ﬂ? raFgln%-y E%%’S’/W' i iqﬁf[ ;%‘y%gon? di one;
5-[ 4- hy d¥18§{§??% )?ar%lg hy n(2 inet?ylgrogxl thi ﬁno 2,3- d% yrlrri1d1_ne 2_ r% H: ﬁ)pr oD f 6-[ 4- chl
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3- met hiﬂetﬂ drépyTRhidMb L DE )1nﬁd1hé—24@kl¢,[3m d8ditehi azol o [ 5, 4- b] pyri di n-
-(2H) rreth Hmhl eno| 2, %aﬁrlmdl ne- 2, 4( di one;

4- hydf%@[&sﬂmpcﬂ qmnﬂhrzdw Bokfirhydr Sxmwlﬁm (22yl??é‘i"?ﬂy 5P &b‘%ﬁlxl 6% 11,
5 20 benzof 11 azolyd:oth BEhBYkhiaudd 810k Zrrpadhayri m di ne-2, 4(1H, 3H) - di one;
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3

[4- hydgwié ﬂy&és&ﬂs@lmoﬂdmlz:ﬂwﬁmyﬁ]-3anaay1hytz-m(@4pmp>ﬂymﬁﬁopy| ) - 6- (1H- py

rol o[ 2 pyridin- |-ylmethyl)thi enog 3-d] pyrim di ne-2, 4(1H, 3H) - di one;
20 qumohnylmethyl)thleno[2 3-d]pyrimidine-2,4 1H,3H)-dione;

[ 4- hydr ZO|JdIn 20 ropyl)-6-[(2-me

i1 1 Gy bstpsvsotpair ReaBiL AR RY iyl 6-BRRO

2,3-dlp 14Uyl fb o 1H%51 (@ne;

[1 2, 3'%{{1 ?tlﬂ%?d[r 0-5 1'15 4- ﬁydro;ﬁl soxezzol i di n-2-yl car bon%l l-3-nmethyl-1-(2-
(S) 5- {4 -hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1- (1-methylethyl)-6-(4-
qumolmylmethyl)thleno[2,3-d]pyrmnd1ne—2,4(1H,3H) -dione;

25 (S) 5—[4-hydroxyisoxazolidin-2—ylcarbonyl]—3—methy1-1-(2-methy1propyl)-6—[(Z-methyl-lH—

5-
(
}-
|
5-
2,
(
5-
r
(
5-
t
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1-

pyrrolo[2,3,b]pyridin—3-yl)methyl]thieno[2,3,d]pyrimidine—2,4(1H,3H)-dione;

R) 5-[4-hydroxyisoxazolidin-Z—ylcarbonyl]-3-methyl—1—(Z—methylpropyl)-é—[(2—methy1—lH—

pyrrolo[2,3,b]pyridin—3-yl)methyl]thieno[2,3,d]pyrimidine—2,4(1H,3H)-dione;

(S)-S-[4-hydroxyisoxazolidin—Z-ylcarbonyl]-3-methyl—1-(isobutyl)—6-[2,3-dihydro-6-methy1—3-
30 oxo-pyrazin-2-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(S) 5—[4—hydroxyisoxazolidin—2-ylcarbonyl]-3-methy1—6-[(Z-methyl)-1H—pyrrolo[2,3-b]pyridin—

3-yl)methyl]-1-propyl-thieno [2,3-d]pyrimidine-2,4(1H,3H)-dione;



met hyl propyl ) - 2, 4- di oxot hi eno[ 2, 3-d] pyri m di n- 6-yl met hyl ) -

i Hindol e-5-carbonitrile; (S

5- {4- hydrwoyisgaxsag ol i di n- 2- yl car bonyl } - 3- net hyl - | - ( 2- met hylqwepo2los3®- [ 2- oxo
-1, 3- benzot hi azol -3 2

(2H) yl met hyl ] t hi eno[ 2, 3-d] pyri m di ne- % 4(1H 3H) di one; (R)

5-[ 4- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3-ne | -6-] 2-net hyl -1 H i ndol - 3-yl ne
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Thus according to another aspect of the invention, a compound of the formula (1)

may be formed by deprotecting a compound of the formula (1) wherein at least 1 functional
25 group is protected. For example, amino or hydroxy groups may be protected during the
reaction sequence used to prepare a compound of the formula (1).

Protecting groups may in general be chosen from any of the groups described in the
literature or known to the skilled chemist as appropriate for the protection of the group in
question, and may be introduced by conventional methods.

30 Protecting groups may be removed by any convenient method as described in the

Jiterature or known to the skilled chemist as appropriate for the removal of the protecting
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be removed, for example, by treatment with a suitable acid such as hydrochloric or
trifluoroacetic acid.
Alternatively a suitable protecting group for a hydroxy group is, for example, an acyl
group, for example a (2-4C)alkanoyl group (especially acetyl) or an aroyl group (especially
25 benzoyl). The deprotection conditions for the above protecting groups will necessarily vary
with the choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or
an aroyl group may be removed, for example, by hydrolysis with a suitable base such as an
alkali metal hydroxide, for example lithium or sodium hydroxide.
A suitable protecting group for an amino, imino or alkylamino group is, for example,
30 an acyl group, for example a (2-4C)alkanoyl group (especially acetyl), a (1-4C)alkoxycarbonyl
group (especially methoxycarbonyl, ethoxycarbonyl or tert-butoxycarbonyl), an
arylmethoxycarbonyl group (especially benzyloxycarbonyl) or an aroyl group (especially

benzoyl). The deprotection conditions for the above protecting groups necessarily vary with
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tetrahy ran up (especially tetrahydroyran-2-yl). The deprotection
conditighgg%%?mghggggove protecting groups will necessarily vary with the
i o choice of pAebeebimlofhe fmuEU3,or hepmprampdfethe formata/lehpszin grieasplsuch
as a benzyl group nmay be renoved, for exanple, $¥ gxdnogenation over a
cat al ystfusciignahgroupas praticieh BaY brarepdaf USiRp PBs ARIP JRQVEE PIICEISRY I si 1yl or
an aryldial kyl silyl gro C -butyl dinethylsilyl or a
dinetH?I?henylgﬁfé?gg?%ﬁﬁ?éﬁgfnﬁg§$@%%%§g§)for exanple, by treatnment with a
suitable acid such as hydrochloric, sulphuric, phosphoric or
trifluoroacetic is acid, or wwth an al kal | gﬁtal or anmmoni um fl uori de such
as sodium fluoride or, particularly() te tyl ammoni um f | uori de.
Al ternatively an al kyl group be [fenoved, far exanple, by treatnent
with an alkali metal (1-4C)al ulpnid chr &AEodi um t hi oet hoxi de or,

for I
)\ S
>
R?
(10)
with isoxazolidine or tetrahydroisoxazine (each being optionally substituted by a hydroxy

20 group);
b) when Q is methylene, reacting a compound of the formula (11):

o F
RZ\N o~ CHL
| S
O)\'T
R1

an



exanple, by treatnment with an alkali netal diaryl phosphide such as |ithium
di phenyl phosphi de or, for exanple, by treatnent with a boron or al um nium
trihal i dewsushi1esss20 boron tribromde. Alternatively a (1-MGyGcBkmsysret hyl
group or tetrahydropyranyl group may ?? removed, for exanple, by treatnent
with a suitable acid such as hydrochlofi¢ or trifluoroacetic acid.
Alternatively a suitable protecting group for a hydroxy group is, for
exanpl e withna eeypoungrod tis; fofonlagdkanpl e a (2- 4C) al kanoyl group (especially
acetyl) or an aroyl group (especially 25 benzoyl). The deprotection
conditions for the above protecting groups will necessarily vary wth the
choice Qf RIRL]T Y MEhPeRYRedubiisa confousd dffleGorn@ila &y group such as an

al kanoyl “"or an aroyl " group may be renoved, for exanple, by hydrolysis with
a suitabl e base such as an alkali nmetal hydroxide, for exanple |ithiumor
sodi um hydroxi de. A suitable protecti group for an amno, imno or

al kylam no group is, for exanple, QO 30 @an acyl group, for exanple a

(2-4C) al kanoyl group (especpal |y a {1 | koxycar bonyl group
(especially nethoxycarbonylﬁ‘é{ X éﬁ“ﬁgﬂgfbutoxycarbonyl), an
aryl met hoxycar bonyl group (especially bemzyl oxycar bonyl ) or an aroyl group
(especially benzoyl). The dgﬁi%Le Sondi tions for the above protecting
groups necessarily vary with 0'3/ 011868 PCT/ GB02/ 03399 -26 the choice of

protecting group. Thus, for exanple, an acyl group such as an al kanoyl,

al koxygar bonyl or aroyl group mayRbe renoved for exanple, by hydrolysis
with a suitable base such as an alkal< tal hydroxide, for exanple

| ithiumor sodi um hydroxi de. AIternatig |y an acyl group such as a
tert-but oxycarbonyl group may be renoved, for 5 exanple, by treatnent with
a suitable acid such as hydrochloric, sulphuric or phosphoric acid or

t ri f 1 uordyacesdtingaciothpoand ofithe doyptutet1Ho ey €3) bofoyin Ay yugrimay hingsyathesis:

benzyl oxycar bonyl group may be renoved, for exanple, by hydrogenation over
a catal yst such as palladiumon-chapcoall. The protection and deprotection
of functional groups is fully ifn " Pr gﬁﬁtive lo Goups in
Organic Chem stry', edited by J. m Press (1973) and
"Protective Goups in Oganic Syn 2pd edition; T.W G eene and
P.GM Wts, WIey- Interscience¢é199 : 8ompound of the forrmula (1), or
a conpound of the fornula (1) mﬁereiT at least 1 functional group is
protected, may be prepared using onejof the foll ow ng processes:

R1
(13)
io e) reacting a compound of the formula (14) with R1%
3
o) R
R2 Q
N | X7 Ar
P -
O N
H

(14)
wherein L and L are leaving groups and R!, R%, R®, Q and Ar are as hereinabove defined and
optionally after a), b), c) or d), converting the compound of the formula (1) into a further
compound of formula (1) and/or forming a pharmaceutically-acceptable salt or solvate

15 thereof.

The reaction between a compound of the formula (10) and isoxazolidine or

tetrahydroisoxazine (optionally substituted by a hydroxy group) is conveniently carried out



15 a) reacting a conpound of the formula (10): OCRH R2 I--, QA S ON
RL (10) with isoxazolidine or tetrahydroisoxazine (each being optionally
substi t ut e dsy1seBydr oxy 20 group); b) when Q is nethyl erET/GRBRIBEIY a
conpound of the formula (11): O R3 R2 gl -y-- CH2L S ONRL (11) WO

03/ 011868 PCT/ GB02/ 03399 -27- with a"& mpound of the fornmula Ar; c) when Q

i s methylene, reducing a conpound of the fornula (12): R3 O R2\ CH(OH)-Ar
iN. S Onberlamife Rand finingfipactwacondigons. dnrssanpleon thipreseiicaef acpuplingor (13)

to for ma@éntbsﬁclg)zrisl gg{/éfoﬂeix?ll%a%%r?uedsei o%l-etl%%-S-g—
dimethylaminopropyl)ethylcarbodiimide. Optionally a base may be used, particularly an
organic base such as triethylamine. Suitable solvents are usually aprotic solvents, for example

5 dimethylformamide or chlorinated solvents, for example dichloromethane or

trichloromethane. Additionally, a compound which catalyses this type of amide bond
formation reaction, such as 1-hydroxybenzotriazole, may be present. The temperature is
usually in the range of about —30°C to about 60°C, particularly at or near ambient
temperature.

10 The reaction between a compound of the formula (11) and Ar is normally carried out
in the presence of a strong base such as sodium hydride. Suitable leaving groups include halo,
in particular bromo. The reaction is conveniently carried out in an inert solvent such as
tetrahydrofuran, particularly at or around ambient temperature. In some circumstances, for
example when Ar contains ring nitrogen atoms which do not need to be deprotonated, a

15 milder base, such as sodium bicarbonate can be used. This reaction is conveniently used to
prepare compounds in which Ar is linked through a ring nitrogen atom. However, it is
possible to use this process to prepare a compound in which Ar is linked via a ring carbon
atom. This can be achieved by using a strong base and a zinc salt such as zinc chloride and
optionally sodium iodide as a catalyst.

20 A compound of formula (12) can be reduced to the corresponding methylene
compound using standard reduction conditions for hydroxy groups known in the art. For
example, it can be protonated with an acid such as trifluoroacetic acid and reduced with
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-

25 hydroxylic solvent, particularly tetrahydrofuran, with a catalyst such as palladium on charcoal,
in a temperature range of 0°C to 50°C, particularly at ambient temperature and a pressure of 1
to 5 bar.

The group —Q-Ar is conveniently formed on a compound of formula (11) or (13) by
primary ring synthesis. Here, reference is made to the compendiums 'The Chemistry of

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

by Pergamon Press (Elsevier)). For examples of the preparation of a compound of the



R2 NCH3 ONRL (13) io0 e) reacting a conpound of the formula (14) with
R1-L2: R3 O2 RNQSON H(14) wherein L and L2 are | eaving groups and
Rl, R2, RO @oamsds Ar are as herei nabove defined and opti ew@/éyo2aBier a),
b), c) or d), converting the conpound Qf the formula (1) into a further
conmpound of forrmula (1) and/or form ngz%'phar maceuti cal | y-acceptabl e salt

or solvate is thereof. The reaction between a conpound of the fornmula (10)
and i soXemaili di)rvehepsin Ards 8 Akdinhetiyfpyreel-hal pohBiSanalethylpsutgolftvlsed by a
hydroxy group) i s conveniently carried out WO 03/011868 PCT/ GB02/03399 -28
under ask¥@PdAY apGLAThe SRSl SRR ti ons. For exanple, in the plrlgasence
of a coupling ' dith A Beptind o Blofh R (13-

di met hyl am nof)Ar g‘%@ﬁ“@?ﬁgﬂﬁ%@%ﬁ%ﬁ{g@%ﬁ%ﬁ% ly a bgge may be used,

part i culigedeyprésencosiyamild bages euchuasipotessitmi cattophteninreedip&eat apapiiesobuiny sitlls ar e
usual |y aprotic solvents, for exanple 5 di net hyH gémam' de or chlorinated
sol vert 9 DMF, issedepperatiire FAnge shaphispidemperaiiys ol 0rbmet hane. Additional Iy, a

d which, cat al hj ] ' ' h
e 1- hydr oxybensarprin s ol bR T Ray BEbEByRd om MR ERBoLRAT bR

the range) g ciahaedl m@fficdtonaPoréxBk a panpound dheyfoanular(1neherear®ient
tenperature. 10 The reaction between a conpound of the formula (11) and Ar

i s nor mah¢thylene eandit axidised te aoanenad ehbe fomua 6 MdstEinRds caienlad sodi um
hydride. Suitable.leaving. gr inglu 1104 110 ' : The
reacti orP'f rrﬁ‘g ﬂ@ghsil%?gwglé %rér)"ftfggloﬁod ? ,6i-d§]§yaa ﬂgi 1h4eP?dZ§ gﬁgéltrl\ét ﬁ%%@;mgisn itk

10 organic solvent such as tetrahydrofuran. In some circumstances oxidation can be effected by

exposure of the methylene compound to air.

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

(15):
0 CO,R?
R2 R21
\N | AN
A s
>
R1
15 (15)

wherein R% is Cj.galkyl, for example methyl or ethyl, and R*! is either -CH,L (wherein L is as

hereinabove defined) or -CH(OH)Ar.

A compound of formula (15) wherein R?! is -CH,L may be reacted with Ar under

20 similar conditions to those described for process b) above.
When Ar is 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 (15) wherein R* is -CH(OH)Ar may be formed

25 by reacting a compound of the formula (16):



tetrahydrofuran, particularly at or around anbient tenperature. In sone
circunstances, for exanple when Ar contains ring nitrogen atons which do
not need Wwo d3@1tepr ot onated, a 15 m |l der base, such as sodiamckiaasdonat e
can be used. This reaction is convenieg ly used to prepare conmpounds in
which Ar is linked through a ring nitf @én atom However, it is possible
to use this process to prepare a conpound in mhlch Ar is linked via a ring
carbon atom This can be achieved by @si ngR& strong base and a zinc salt
such as zinc chloride and optiqgglly odiumiodide as a catalyst. 20 A
compound of fornula (12) can be re correspondi ng net hyl ene
conpound usi ng standard reduction c or hydroxy groups known in
the art. For exanple, it can be pr th an acid such as
trifluoroacetic acid and reduced @th Na trialkylsilane. Alternatively the
hydr oxy group could be converted to a %tronger | eaving group, such as
mesyl ate or tosylate and the resulti ngRéonpound hydrogenated in a non 25
hydroxylic solvent, particularly tetrah drofuran with a catal yst such as
palladiunlon char coal , |n a tenperatdﬂ range of 0C to 50C, particularly

at anbi en ng@r agu &0 rrpou‘re@ﬁ) fa 2(}\/1&1 ?‘ﬁbuﬁ@Bf fom‘ﬁla%IQQHO R IS

conveni e(ﬁv by primary ring

synt hes'p?eseh@é@f a $tRfn rb%ﬁlacﬁlch&s aﬁdﬁum@uﬂhﬁamm&pbmdmmple HihmnChem stry of 30
Het erocycl i ¢ Conpounds' E.C. Taylor and A Wi ssberger

shed by John
W | ey andlisosopglhmided in QoimertOnzany S\‘i’éveﬂléﬁuéh@é%qabﬁdréﬁﬁ?ﬁ %Q‘f‘?ltla I¥apa k’ﬁr itzky

and C. WRees (publijsh 1858 (; s of
the pr epta?’QFliaBﬁgépdéa% g’&p&i%a Sﬁ‘f% 1I"leél Bgyﬁf%%g%k@@d@éﬁlﬁ 9
formula (1) eeihférrﬁédlht%s §1fe§n %bﬁ@ilfb\féﬁ%yédaﬁ&ha‘koﬂfoﬁﬁd of the formula (17):
1,3,5-trinethyl pyrazol - 4- see exanples 11 and 12 in the specific

exanpl es. A conpound of the formula (14) may be reacted with a conpound of
formula RI-L2 in the presence of a 8 I dDE@sgizosuch as potassi um car bonat e,
in a dipolar aprotic solvent such 5pas n a tenperature range of

anbi ent tenperature to 170C AFEQgpo theghormula (1) may be prepared
from anot her conpound of formula 1) cal nodification. For exanple
a conmpound of the fornmula (1) whergin t hyl ene can be oxidised to a
conmpound of the formula (1) wher s carbonyl. A preferred oxidising
agent is 2,3-dichloro-5, 6-di cyano-1, 1 benzoqui none (DDQ in an inert io
organi c soI vent such as tetrahydrofurl;gn In sone circunstances oxidation
can be effected by

10 a7
wherein R* is hydrogen or methyl.

When R* is -CH(OH)Ar, R? is hydrogen and the compound of formula (16) may be

reacted with Ar-CHO as described above for the compound of formula (15).
When R?! is -CH,L, R* is methyl which is converted to ~CH,L by for example
15 halogenation. When L is bromo, the methyl group may be brominated using a standard
brominating agent such as N-bromosuccinimide under standard conditions.

A compound of formula (17) wherein R* is hydrogen may be formed by firstly

reacting a compound of formula (18):

20 (18)



exposure of the nethylene conpound to air. Internediates of the fornul ae
(10) may be formed froma conpound of the formula (15): O C02R20 R2 R21 N
I\ S O WaRB/o1ds8(15) wherein R20 is Cl_6al kyl, for examumeGpeimyl or
ethyl, and R21 is either -CH2L (vvherela}lL is as herei nabove defined) or
-CH(OH) Ar. A conmpound of formula (15) érein R21 is -CH2L nmay be reacted
wth Ar under 20 simlar conditions to those described for process b)
above. Withaalkiybromojoedvate,sueh a5 atlgyleranoppiraeisnin the e@ﬁ%ﬁ 82 il drbﬂSﬁﬁMl (15)

wherein R21 d d

descr bed %ar aelicatonis: foas%wﬁehg@aﬁ%‘m SRR ThEbh B reidR b, PR by 0%
erein Mo N0

for mul a (R%‘?ﬁ&‘ifﬁgg‘%%g@sseg% CT/ GBOZ/ 0339%&“@? tgéﬁﬁﬁzﬁé&eﬁﬂﬁ 0 ﬁaﬂR‘Xﬂﬁ ? EL?S;E

(wher ei n BaRisiasidRRirticularlORERAAM tasachipidepimi atiedrt shlventg. gcdwbmnmetbanef #ranul a

Ar-CHO in the presence of a strong base h t hi
exanpl®e, |ithi WIETWI%Q%WWQ@%@SQ - 3%%99.13%%8%%?“@%‘? g% ! grjncﬂeasf o

subsequent |y dt PORPRER 4 Btifa R B R R g e Ty g ot s
are in geaRiHun@oe Rﬁﬁﬁl@h 1§ IISPWltﬁ af QIR0 BHEorN6-2tdxebhiancaté suchlas ymethyl 3-bromo-
2-oxobutanoate in the presence of a mild base such as an alkali carboxylate, for example
sodium acetate in a polar solvent such as DMF, or particularly water, at a temperature between
0 5°C and 50°C and then secondly treating the resulting adduct with a Lewis acid, particularly
titanium tetrachloride, in an inert solvent e.g. dichloromethane at a temperature between

-20°C and 50°C, particularly between 0°C and 25°C.

A compound of formula (17) may be formed by reacting a compound of formula

R240,C CO,R?
TX
R'HN

S R23

(19):

(19)
(wherein R* is Cj.4alkyl, for example ethyl)
with acetyl cyanate in an inert solvent, for example toluene, at a temperature of from 0°C to
50°C, and then treating the product of that conversion with a solution of a metal alkoxide in
the alkanol (eg sodium methoxide in methanol) at a temperature of from 0°C to 30°C, in the
20 presence of a compound of formula R%1! (wherein L' is a leaving group, eg iodide).
A compound of formula (19) may be prepared by the reaction of a compound of formula (20):

R!-N=S with a Wittig compound, for example a compound of the formula (21):

0
(R) P\/U\ Res
s PN

(21)
25 (wherein R’ is phenyl or substituted phenyl such as tolyl)
in an inert solvent, for example THF, at a temperature of from 20°C to 80°C, and treatment of

the resulting adduct in sifu with a compound of formula (22):



0 CO2R20 R NR23 S ONRL 10 (17) wherein R23 is hydrogen or nethyl.
Wien R21 is -CH(OH) Ar, R23 is hydrogen and the conpound of fornula (16) may
be reactwew osioiisedr - CHO as descri bed above for the conpourrtToéBh2003509 a
(15). When R21 is -CH2L, R23 is nethyl %\gich is converted to -CH2L by for
exanple is halogenation. Wen L is br 3 D, the methyl group nay be

brom nated using a standard brom nating_agent such as N bronosucci ni m de
under standard conditions. A conmpouBt ofQfornula (17) wherein R23 is
hydrogen may be formed by firstly I peonpound of formula (18): O
R -~'J Oi SH Rl 20 (18) WOg3/01 / GB02/03399 -31 with an

al kyl bronopyruvate, such as ethylbro yruvate, in the presence of a mld
base such as an al kali carbonate, fof~exanple potassium carbonate in a
pol ar solvent e.g. DVF at a tenperat u&g) bet ween 5C and 50C and then
secondly treating the resulti n% adduct th a Lews acid particularly
titani umtteemparhtuor ¢ffeom -8 &rH00ALr t sol vent e.g. dichloromethane at a 5

tenperature befween -2 nd .5 t Prg)g ands BrGulA
conpound of f ﬁﬂ‘FlBO‘{IT%? fﬁﬂ%?lg?%)@%rqesﬁ%ﬁwregg&%ﬁdg& rmed Ey st y
reactipg(23)a conpound of forrmula (18) with an al kyl 3-brono-2-oxobut anoat e
such as nethyl 3-bronp- 2-oxobutanoate in the presence of a mld base such

as an al kali carboxyl ate, for exanple Qodi um acetate in a pol ar sol vent
such as DMF, or particularly vat gp, at tenperature between io 5C and 50C

and then secondly treating the resu~l\t|\i dduct with a Lewi s acid,
particul arly //|\ |
0O f|\l Cl
=
(23)

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 to 50°C.

10 A compound of formula (23) may be formed by reacting a compound of formula
(24):
)
R2
\N |
A

H

(24)

with a compound of formula R'-L.? under conditions described for process e) above.
15 The compounds of formula (1) above may be converted to a pharmaceutically-
acceptable salt or solvate thereof.

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

20 aspect of the present invention.
Isomers may be resolved or separated by conventional techniques, e.8.

chromatography or fractional crystallisation. Enantiomers may be isolated by separation of a



titaniumtetrachloride, in an inert solvent e.g. dichloronethane at a
tenperature between -20C and 50C, particularly between 0C and 25C. A
conpound w0 @anmska (17) nmay be formed by reacting a conpaomGrd/Bsmmul a
(19): R2402C 02R2 :Z:5¢ R H N S R23_15 (19) (wherein R24 is Cl_4al kyl
for exanple ethyl) with acetyl cyanate>?h an inert solvent, for exanple ’
toluene, at a tenperature of fromOC to 50C and then treating the product
of that reeniessither mixture af thel componndsfusingraenadntignplogsbaiaues (& kiral Highol (eg

sodi um net hoxi de_in. hanol t t f .f / '

20 Eo(rjgis@gﬁf@“ﬁ?ﬂcﬁL%%%n%?grﬁgfn@@%-efg_‘ﬁeru{%ﬁ\ée?%?hﬁrdggﬂef&s%ptgg?@go\%%% Bl o,
pevepty S oy S R S L I i i i
C(r)]WDO:JndvI@éh ‘tl;/l‘llancft@mmml race@tdtionPor HyRler@atsationKor exrpple with p pmochighasih R i s
phenyl or substituted phenyl . h Ltolyl) i '

ex arr}:)!ISg fqiﬂequaedaby S&Pﬁl’éﬁﬁg Pg"thé rdéaség??eqﬂ?%ﬁ d%Béat%vg 5 g& %‘?“Vif ﬁg&%all zrgelta}é,sg%;g ' (I)—;lfLrCE he
resulting a cl i Lt ' QARQUP : - y %011868

PCT/ @ofﬂ%%ﬁggg‘g%go‘%? E‘%"ﬁz‘%r}nﬁz@? 00 %é%hlﬁagftmgh? él( rf%%?aést %@e&gapf rom - 78C
to 60C &e%@ﬁ@omndt@éoiémmm ifid8Jedrmiyhib ¢hef ssopeeef thy inventien.ng a conpound of

formul a ( 2?31) . 0
he compounds of the invention may be isolated from their reaction mixtures using
conventional techniques.

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

15
Examples of these conditions are:

(1) (the respiratory tract) airways diseases including chronic obstructive pulmonary disease
(COPD); asthma, such as bronchial, allergic, intrinsic, extrinsic and dust asthma,
particularly chronic or inveterate asthma (e.g. late asthma and airways hyper-

20 responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic rhinitis including
rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis
medicamentosa; membranous rhinitis including croupous, fibrinous and
pseudomembranous thinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis

nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer’s lung and related

25 diseases, fibroid lung and idiopathic interstitial pneumonia;

(2) (bone and joints) rheumatoid arthritis, seronegative spondyloarthropathies (including
ankylosing spondylitis, psoriatic arthritis and Reiter’s disease), Behcet’s disease,
Sjogren’s syndrome and systemic sclerosis;

30
(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous dermitides,

seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, Epidermolysis



RRONC RL (23) with an alkaline netal thiol, such as sodiumthiol, in
a pol ar solvent, such as an alcohol, for exanple ethanol, in a tenperature
range of W@ awiHe€. 10 A conpound of fornula (23) may be fromE&Bb2Wmg3eacti ng
a conpound of forrmula (24): 0 R2 ON %I H (24) with a conmpound of
formul a RL-L2 under conditions descriBbad"for process e) above. 15 The
conpounds of formula (1) above nmay be converted to a pharmaceutically-
acceglt abl e bmilbsa, orticeGhveag®deineasevdsculisies.&iryiheroin SUATRPUS LOTIBIDRINE S, ‘(‘Vlejieilsar e
capable of existing in sterepisoneric forms. It wll be understood that

t he inventﬂgﬁpgﬁﬁ ‘ﬁ§§§§m§9 “ﬁ@ﬁﬁéYﬁ?t and optical isonmers of the
conpounds of formula (1) and m xtures thereof including racemates. These

al so forman 20 aspect of the present invention. Isonmers may be resol ved or
separ at €d) hgastoimtestinplomadt) Cesdianidisaess, proctifis, eeshrapitia ZAgahiEriEs, MAdRAIWSital

crystal lisation, Enantioners .be isolated b Li

03/ 011868 B PRiasi g iy g&if&%ﬁ‘?%“%@&aﬂlﬂg\{?ﬁ@gﬁ a%e?e%feﬁ{e" ORI
usi ng convegtignaly PO veRitc @nd eceiaf @l H gh  Performance Liquid
Chronatograph§ (Hﬁ[gﬁ%.lAlter%at?vg?y ﬁhe desired opti cal isone?s may be

made by reaction of the appropriate optically active starting materials
under conditions which wll Q,ot cause [ac m satjon, or iosy der.i vati sati on,
0

for exarf) dother HssHehibRieRas diseass) BUIbH|e GIREPH e ISP I ISoACEGdhe

di astereo ”gfr%rﬁuﬁio%{ehxi%ﬁﬁf ; dP¥mé ﬁ/ﬁl}‘fﬁgte lhﬁgkgéryﬂﬁ_%ﬁh@@s&s? sghterifcfpus,

chr omat ogr y over si a) or e"wth achirtal starting materials
and chiral eryeagersss, Hshingtie’s eoirsiditiy siyastieeniangiavidggipad dibbeies, heplgoiape of
the invention. The caonpounds aof the i nventd' on r’ia be isolated fromtheir
reaction mi Ssstdrosee, gg.‘;m@)hlha fascitis, hyper IgE syndrome, egromatous eprosy, sezary

syndrome and idiopathic thrombocytopenia pupura;

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

(7) cancer.

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

proliferation of T cells.

25 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 inhibiting the proliferation of T cells.

In the context of the present specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to the contrary. The terms "therapeutic”

30 and "therapeutically” should be construed accordingly.

Prophylaxis is expected to be particularly relevant to the treatment of persons who
have suffered a previous episode of, or are otherwise considered to be at increased risk of, the

disease or condition in question. Persons at risk of developing a particular disease or



conventional techniques. 10 The conpounds of the invention are useful
because they possess pharmacol ogical activity in human and non- human

ani mal s. Wioeysoarsesi ndi cat ed as pharmaceuticals for use in PAINEB02/03399
(prophyl actic) treatnent of autoimune,.inflammatory, proliferative and
hyperproliferative di seases and innunb?%gically-nediated di seases i ncl udi ng
rejection of transpl anted organs or tissues and Acquired | mrunodeficiency
Syndr ormeorfdii@B}enciflyinelnt thosohavings Gngbyrdstoiyorshadisease o5 cqudiions esiopat or y

tract) airways, diseases j.ncluding chronic abstructi | y 1 di
(COPD) ;, Ui Do GRS PR s o ar rns B MR, SRR T TESG
ast hma, dﬁ%‘B rihggleacfiée)ésé:&r&ﬂﬂﬁioﬁr inveterate asthma (e.g. late asthnma and

ai rways .r_esp.onsi veness); bronchitis; acute, allergic, atrophic

r E! ni ': is anﬂ_ d?hfqmmemwmlfurther pravitek adietiepd ofieffertingsinyauraseppressigrcets Spthec
rhinitis, rhinitis purulent hinitis sigca.and rhiniti medi canment ;
menbr &n$E3MRL AT fﬁ%@fﬁfﬂ]mﬁ%‘f’é}ch ﬁB’@Bg“f’esfaﬁBng%ﬂgg g)nadpatlﬁ’?é% donenbr azoﬁz *
rhiniti %ﬁ%@%@feﬁu& Sfidtndbf 4 SimPpRAAGE Mrufl (1) bi & phataiaelicoglly-hi ni ti s
nervosa “tever) and vasonotor rhinitis; sarcoidosis, farnmer's |lung and
rel at ed a2fepelibkeasdaheredi &rierelnbaiog dafived. di opat hic interstitial pneunonia;
(2) (bone andajrhgl.nts)_ rheumatoid arfhritis,. seropegative . .

spoEd_yI oar t hr dpstimyeasop sl fusEhen grov Rﬁ%‘%‘?‘?ﬁb"%ﬁ’&ﬁﬁ%oﬁ lrercgl,cmﬁstgef figl pfy a0
arthritis and.Rei ' s, di ! i ' ) and
system Célré;v%ﬁeildg%sé?é.gba Sﬁgﬁg@?ﬁ??g{}é |t1§§% %{fﬁglﬁ %g‘ioglé?k g%?%n}%ffssfa?ds/?ﬁi%gfact
d?f mat t%ﬁc@ﬁ&n@ﬁi&@%d{ﬁ?ﬁﬁ&ﬁ@& tepatient ol éerapestidatly effegivecntembrefd ti s, Li chen
pl anus, Penphi gus, bull ous Penphi gus, Epidernolysis W0.03/ 01136

PCT/ GBOZ008299d of pamply (Lpema pl@ﬂrmﬁ%%tlp%l!y-%ﬁ@?tgﬁsgﬁﬁé‘,ﬂe&ééﬁzﬁﬁt@’ﬂig‘ﬁg&?
eryphenqﬁypqytaneous eosi nophilias, uveitis, Alopecia areata and vernal
conj unct ¥s; (4) (gastrointestinal tract) Coeliac disease, proctitis,
eosi nopi | i ¢ ga%r g Adlvemdntidnedmhstiapeticasesthe dbsage atmirsstelied edl eof agucser at i ve

colitis, food-related allergies which have effects remote from th t
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of the compound of formula (1) will be in the range from 0.1 mg/kg, particularly from 0.3

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

20 The compounds of formula (1) and pharmaceutically-acceptable salts thereof may be
used on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (1) compound/salt/solvate (active ingredient) is in
association with a pharmaceutically-acceptable adjuvant, diluent or carrier. Depending on the
mode of administration, the pharmaceutical composition will particularly comprise from 0.05

25 t0 99 %w (per cent by weight), more particularly less than 80 %w, e.g. from 0.10 to 70 %w,
and even more particularly less than 50 %w, of active ingredient, all percentages by weight
being based on total composition.

Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (1) or a pharmaceutically-acceptable salt thereof as hereinbefore

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

The invention further provides a process for the preparation of a pharmaceutical

composition of the invention which comprises mixing a compound of formula (1) ora



10 erythematosus, Hashinoto's thyroiditis, myasthenia gravis, type |

di abetes, nephrotic syndrone, eosinophilia fascitis, hyper |gE syndrone,

| epr omat ow® d3gpi1sesy, sezary syndrone and i di opathi c thr orfuaugB@pasHIa
pupura; (6) (allograft rejection) acugsGQnd chronic follow ng, for exanple,
transpl antati on of kidney, 15 heart, I'fver, lung, bone marrow, skin and
cornea; and chronic graft versus host di sease;

_ . .and &%‘) %ancer. cal
Accor di mhhymacehticaflyesesntabinsedithesaf ashsvaipRedors deBingsh Ul otharmisificeln) or a
20 pharmaceutical.l y-ac t abl |t thereof as hereinbefore defined for use
in theréﬁ?ﬁﬁ$ﬂa%%B%ﬁgﬁﬁﬁgﬁg%fgn%ﬁe present invention provides a conpound of
formula (1) orpR phRfiRAJEREEN EbBRbdiNorPEaBPinabh oAby bé hbnmoteredstopanBy (bhef or e
defined for use in inhibiting the proliferation of T cells. 25 In another
aspect , to tie lung emd/posinpays\or dethetskia) insihe SrmnolcoiivnhsUstersI8Phul a (1) or a
pharmaceuti cal | y-accept ail e |t thereof er.ej . fil in the
nmanuf a%ﬁ@p@%gproalkaﬁga&ggﬂ@ﬁrga?rgrpog’ SR nﬁ?lgsl’ £ }eér?;ggg?lﬁ%ﬁgf g'gi ‘?’Q‘ggh on of T
s '&hﬁﬂﬁu&ﬁﬂﬁ%&heRﬁnf&ﬁdﬂ&ﬁ&ﬁp&ﬂé@@ﬁhﬁi9@@@@@prg@ﬁukgkmbyph&n&my" al so
i ncl udes prophyl axi s" unless there are specific indications to the
cont r ar yadnihstrateomis the fremaqfesatuitions owspangions. 198 by gekaufagpys2dmipisHREPHY
construed accordi ngly. Prophyl axis is expected articularly rel evant
to the ttfyerﬁ?%?ﬁm@%t%g?%gh eﬁ?f@ Otﬁf&@%"% Bﬁ?se?rgl ng&)eﬁ?lg{}fous epi sode of, or
are otherw se fang; fo%éoﬁxgomsa&hiém&l%ﬁsﬁ PM Akor@imycihgimelated pssplenal
condition in question. Persons at risk of developing a particul ar di sease
or \\D;9316dd 8680RGCTdERAR pRBEASton 3B beasttbtedofer gearapla pips ithfcrgerslupmiss gut
having a fam |y history of the disease or condition, or those who have
been i defl®¥i ed by genetic testing or screening to be particularly
susceptible to devel oping the disease or condition. The invention further
provi des a nethod of effecting i munosuppression (e. g.1 in 'ghe _ 5 treatnent
therapeuticall¥
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of, an” &F seas ma-or COPD) in a patient suffering from
or at ri ginedhyl selbxldeli sessfeld dilution of this was prepared in RPMI and serial dilutions were

prepared from this solution. 10l of the 50-fold diluted stock, or dilutions of it, were added to
the well to give concentrations in the assay starting at 9.5uM and going down. Into each well
was placed 1 x 10° PBMC, prepared from human peripheral blood from a single donor, in

20 RPMI1640 medium supplemented with 10% human serum, 2mM glutamine and
penicillin/streptomycin. Phorbol myristate acetate (PMA) (0.5ng/ml final concentration) and
ionomycin (500ng/ml final concentration) were added to these cells in supplemented
RPMI1640 medium (as above) so that the final volume of the assay was 0.2ml. The cells
were incubated at 37°C in a humidified atmosphere at 5% carbon dioxide for 72 hours. ’H-

25 Thymidine (0.5uCi) was added for the final 6 hours of the incubation. The level of
radioactivity incorporated by the cells was then determined and this is a measure of
proliferation.

The compounds of the Examples were found to exhibit an TAsq value of less than 1 x
10°° M in the above test. In the following specific examples, Example 1 had an IAsp of 1.7 x
30 10"°M and Example 20 had an IAso of 5 x 10 M in the above test.

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

otherwise stated:



i 0o which conprises admnistering to the patient a therapeutically effective
anmount of a conpound of fornula (1) or a pharmaceutically-acceptable salt

t her eof awdwereissbef ore defined. For the above-nenti oned RARGBERAIBIC USeES
t he dosage admi nistered will, of courrsTg vary with the conpound enpl oyed,

t he node of adm nistration, the treat ht desired and the 15 disorder

i ndi cated. However, in general, for effecting i nmunosuppr eSSI on, the daily
dosage of the(1()(Hv1apmatiomxfw¢rcpamﬂed0(li1‘9ywﬁlly SYAPOF4HIOR [id VAHAFE d pyoginip. 1 mg/ kg,

larly f 0. rly f £
e e s B AT A0 R BB
treatment of a{ \A@é@tlgﬂss\? %§meﬁ lo6t %%ﬂbﬁ'@t@%@;ﬂ:@ﬁtﬁﬁe thheis g eHERenrd o 5°or nul a

(1) will typi be 1 n e range from0.001 ng/kg to 30 ng/ kg. 20 The

conpoundgd @hdéranmuhasphtle e indtagayaoeuts agdd g-muegt abl e sal ts thereof may
be wused on their own but will generally be adm ni stered hn the formof a

phar mecceut i cal(iii) cyipide erergiven fion iIiRsiTaliPn: (Y st 376 PAL ReETs SRRl BUMETM™ / sol vat e
(active i ng}iaﬁgl ent) is in association with a pharmaceutically-acceptable
adj uvant?® aft ent or carrier. Depending on the node of adm nistration, the
phar maceut i cal iV OB Qfrhhdth R ONhHen@@fdduew|oﬁltﬂeyfoﬁmm1pl(l)5\&erélcomﬁllﬁhe(353y Iﬁfsletao 99
%w (per cent by wei ght), nore particularly |ess th? ow, e, fromO0.10
to 70 %tgenesally Iev@rn) mogeetisapanante NMR) anskimass SRCCY %Pm& e, piotfmagtietic

| ngredi ent , aI l %@' élﬁ@grg ue@%e%ﬁ@&hre&es'tﬂg dﬁ?ass‘acglcqaﬂd?%l@}nuﬁ BRRS hfeON.

Thus, tHEPE Al'so’ provi ar maceut osition
conpr i;si dgwa as@&[@%l@dsm)%etf @rdﬂmbﬁzt ;(t Lriptut; 18, mhmplm,daubnoadxlq yuatteptiabl e sal t
t hereof as herei nbefore 30 defi ned, in associ ation with a

phar maceqptinte@l | y- accept abl e adjuvant, diluent or carrier. The invention

further pggv'og(%f HﬁteF %t?? 8‘%%{%& E?Pe al %ﬁ Rt Qlsed ar%@ﬁrﬁ%%‘é be@led b

conposi ti es m Xi ng ound of fornula
(1) or athmhg)é/cﬂ%&g Pﬁ%"/ / ﬁl@ﬁ%erfon&@xc@hqmﬁ&hmﬁat@ghpw(m@x mbise sal t
t her eof er el nbefore ined, with a pharmaceutical | y- acceptabl e

adj uvant spedirdraetny (\8), aﬁt&-r@r(IRﬂmé\TMRaﬁﬂﬁh@éutl cal conposition of the
invention may be admnistered topically (e.g. to the lung and/or airways
or tol!the skin) in the formof solutions, suspensions, 5 heptafl uoroal kane
aerosol s owder formul ations; or system cal ly, e.g. by oral

adm ni tTA_%?_IQ\&%ﬁXWnéOt he formof tablets, capsules, rups, powders or

gr anul es? 3d])1cblyorq3~a;660htwna+1 4—hdmoqumt)ln¢it| on in tllﬂ-p orm of solutions or

suspensi ons, = or bcut aneous admi ni stration
P Dlmethylformamlge YME
m-Chloroperoxybenzoic acid mCPBA

20 Tetrahydrofuran THF



by rectal adm nistration in the formof suppositories or transdermally. The
ability of conpounds which can inhibit PMA/iononycin-stinmulated peripheral

i 0 bl ood wonisrmacdegar cell proliferation can be assessed, frUT/@B@MPE®™ usi ng
the procedure set out below Inhibiti Q?SQf PMA/ i onomyci n-sti mul at ed

peri pheral bl ood nononuclear cell proliteration The assay for

PM&/ i onomyci n-stinmul ated PBMC proliferation was perforned in 96- 15 well
flat bottoned microtitre plates. Conpounds were prepared as | OmM st ock

sol ut i orExampldilnet hyl sul foxide. A 50-fold dilution of this was prepared in
ReM an it I0I Visb 2oL £ ch*EﬁW@-ﬁJtﬂ@-f—hb&lﬁ%lﬁt@ n. 101 ‘of the

50- f ol d *B+Hdfe , S Of T ET e added to the well to give
concent rg’i_%iﬁéliﬁlﬁn@tﬂﬂ&hi%ﬁ@lays-Elp&ritniidmeaz.4(§lfBBHadtbn‘gpi ng down. Into each well
was pl ace X PBMC, prepared from humaB peri pheral blood froma single
donor, in 20 RPM 1640 medi um suppl enent ed wlrlh 10% human serum 2nM

glutam ne and penicillin/streptonycin. bol nyristate acetate (PMR)
(0.5ng/ M final concentration) andi i In (500ng/ M final

concentration) were added to theg s in supplemented RPM 1640 nedi um
(as above) so that the final v?al%{ f gSay was 0.2nml. The cells were
incubated at 37C in a humdifi af m)§phee ii % car bon di oxi de for 72
hours. 3H 25 Thym dine (0.5 C) wa ded\for the final 6 hours of the

i ncubation. The |evel of radioactiVity i nco porated by the cells was then
determned and this is a neasure of proliferation. The conmpounds of the
Exanpl gs d 4t t bl A ss than 1 x 10-6 Min
t he ab% & e.th 2l SQ%ZOﬁampé I z%fgd)exaé%rr%oéetg, Exanpl e 1 had an | A50
of 1.7 XTri@Bylkfrd0ml2snd])Bxangiel 26 sohdioaw! NASGIrofyphthelimidei@d0re)ane (Bbove

test. The i ti W | .be illustrated.i he, foll ow . i
wh ch, | clfieB PP Q40T S By SD 818 ARtk B ofe TRy Rs ' "
evapor at | gnS WR&- 6Fidsh Sl U U +T FHAUNRYAROIC R il HASYR AR O up

procedures weré carried out after renoval "of residual s such as drying
agent s byefel ddtE@iPRirring tontinope aet0°Crisr Weh Methrmdl ¢t0rol) tand furthebi ent
tenperature, that is in the range 18-25C and under an at nmpsphere of an

i nert 19asicthybimias (424 on) wererddehaukstirgng pautyugq 81 ¥sCape? §i Vspgyre was
I1Tustration onl yn@Pdqare NoluRehEIsdhld disdileaTREdiMPa AhtdsNaRs:

bicarbonate solution (100 ml) and extracted with ethyl acetate (6 x 100 ml). Combined

organic extracts were dried over anhydrous magnesium sulfate, filtered and evaporated under
reduced pressure. The residue was recrystallised from ethyl acetate to give the sub-title

15 compound (3.4 g). MS(ESI) 252 [M+H]". 8 *H cpeia 3.66 (1H, d, br), 3.79 (1H, d, br), 3.89-
3.99 (1H, m), 3.99-4.10 (1H, m), 4.74-4.81 (1H, m), 7.46 (1H, d), 7.49 (1H, ), , 7.62 (1H, t),
7.99 (1H, d).

b) (S)-4-Isoxazolidinol hydrochloride
20 Hydrochloric acid (4M, 15ml) was added to the product of step a) (1.87g) and the solution

heated under reflux for 3 h. The mixture was cooled to room temperature, filtered and
evaporated under reduced pressure. The residue was recrystallised from propan-2-ol to give
the sub-title compound as white needles (0.78g). & 'Hpumso 3.35 (1H, d), 3.47 (1H, dd), 4.03
(1H, dd), 4.07 (1H, d), 4.78-4.81 (1H, m).

25



(iv) the structures of the end-products of the formula (1) were confirmed
by nuclear (generally proton) nmagnetic resonance (NVR) and mass spectral

t echni quew,0 Erooisss magneti ¢ resonance chem cal shift val wreg/@BN®3LasUr ed
on the delta scal e and peak nultlpI|C|t|§s are io shown as follows: s,
singlet; d, doublet; t, triplet; m nulglplet br, broad; q, quartet, quin,
qui ntet; (v) I nternmedi ates were not generally ful I y characterised and
purity was assessed by thin Iayer chrorrat ography (TLC) h| gh- performance
liqui d chiBtngtl o dptyahyHRLE 2 : AYHAIARES( | R) or
NMR anal ysi s; 15 AbbreV|at|ons 2 3- D chloro 5, 6 dlcyano 1, 4- benzoqui none
DDQ Di mam de DMF m Chl oroperoxybenzm c acid rrCPBA 20

Tetrahydy. Meﬁfa%ﬂ) -J ke ﬂéé&%@ﬁ@rﬁfﬁﬁﬁ@@ﬂ 1@33}%10118849 fg()aﬁmlcﬁssd:lved in dry
(S)-5-[4-Hydroxyi soxazol i di n-2 car bonyl | - 3- I-I-(|sobuty -6-(4- c

ui nol i n@kﬁ‘t(ﬁ%l}lbhﬂléﬁd{ﬂb@l@npﬁwm?ﬁ @Pmb- ‘Qas@(dﬂf*@ Thenrigh stesng nguso t QN

N ON | (S h

Tri et Hy R OFoRH Sl St R R B R S Re T de

(5. 00 9)fophl dnBthen( pour@PinedWwaeo(SY s The {qRedd smiu)tlonrwearablyddlechmtlddxbxane (10m)
under mtrogen The m xture was _stirred at

(R) - (+) -fograshlasicoieid end teo epiragied therrushly; with, 9‘?%%‘%%@*( h §Fﬁﬂ‘}“¢ ‘Véé‘}a‘ét Wifded
and sti rck}ﬁﬁgyf%%?é gﬁ'cﬁg\ga%%ra%é&t \Za%u%n t%b@ﬂ@émﬁé@dﬂrﬂas@% drtibh Bethisl 0

triethyl d and stirring continued at 50C for 2 h.
The m XxtdehrRsoMiSmass (24g) was dissolved in methylene chloride (500ml) and cooled in an ice-bath

10 under an atmosphere of nitrogen. With efficient stirring titanium tetrachloride (13.5ml) was
slowly added. The reaction mixture was stirred 1hr in the ice-bath and then 3hr at room
temperature. The reaction mixture was poured slowly into vigorously stirred ice-water (1.5L),
and then the resulting suspension was extracted into methylene chloride. After drying the
organic solvent was removed in vacuo, and the residue was chromatographed (SiO,/1:1 ethyl

15 acetate-isohexane) to afford the sub-title compound as a pale yellow solid 15g. 8 ™H cpeis 1.0

(6H, d), 1.4 (3H, ), 2.31-2.45 (1H, m), 3.4 3H, 5), 3.8 (2H, d), 4.4 (2H, q), 7.28 (1H, s).

d) Ethyl 1,2.3.4-tetrahydro-6-fhydroxy (4-quinolinyDmethyl]-3-methyl-1-(isobutyl)-2.4-

dioxothieno[2,3-d]pyrimidine-5-carboxylate

20 A solution of lithium diisopropylamide (5.52g) in anhydrous THF (80ml) was added dropwise
over 1h to a stirred solution of the product of step ¢) (8.02g) and 4-quinolinecarboxaldehyde
(8.12g) in anhydrous THF (80ml) at -78°C under nitrogen. The mixture was stirred for a
further 1 hour at -78°C then quenched with glacial acetic acid (10 ml), allowed to warm to
room temperature, diluted with saturated sodium bicarbonate solution (100 ml) and extracted

25 into ethyl acetate (2x100 ml). The combined extracts were dried over magnesium sulfate,
filtered and concentrated in vacuo. The residue was purified by column chromatography,
eluting with 3:2 ethyl acetate / i-hexane, to give the sub-title compound as a white solid (7.35
g). MS(ESI) 468{M+H]". 8 'H cpais 0.85 (3H,d), 0.88 (3H,d), 1.43 (3H,t), 2.10-2.16 (1H,m),
3.38 (3H,s), 3.49 (1H,dd), 3.61 (1H,s,br), 3.71 (1H,dd), 4.48 (2H,quartet), 6.78 (1H.s), 7.52

30 (1H,1), 7.72 (1H,t), 7.83 (1H.d), 7.90 (1H,d), 8.17 (1H,d), 9.02 (1H,d)



evapor at ed under reduced pressure, the residue dissolved in saturated
aqueous sodi um bicarbonate solution (100 m) and extracted wth ethyl
acetate (Woxo3k@esl ). Conbined organic extracts were dri et TowBe2/08509ydr ous
magnesi um sul fate, filtered and evaporaygd under reduced pressure. The
residue was recrystallised fromethyl acetate to give the sub-title 15
conmpound (3.4 g). MS(ESI) 252 [N%kﬂ+ S 1H CDC13 3.66 (1H, d, br), 3.79

(1H, d, br), 3.89- 399 (1H, 994 10 (1H, nl 4744 1. (1H m,
7.46 (1 11 dror3-methyyl y1)-3.4- ~digxogy( ino D-

(S)-4-I§gxa2@lé'_%£ *gﬁe-;-c%*bo% ge 20 Hydr ochl oric aC| d (4IVl 15ml) was
added t 87g) and the solution heated under
refl ux fRifRrbacelbentyidsie(E33va8) wanddadd toa saoioit efthepatiuctef stepld) €7.84 gand
evapor at ed under reduced Bressure The r6§l due was rec% tallised from
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car boxyl at e 6- Mer capt o- 3-.ne | -] sobuyt dihe-2. 4(1H, 3 one
(35° 4] sbirapigsimoba soitan y0m tegoamd poea I P 38 st bt

was adde &’tr&gt@g njitt?_ Y“aéé?até‘{150rrhﬁQh@@@lﬁgﬁl@&@xtr&tmé@%ﬁb&' BVE&aheatn (15 95g)
was al so a mxture was ‘stirred roomtenperature for 5h, and

then pouwuéfdte] ﬁltered/anécor(cﬁm)rated' hedeaq&cbmﬁép@sﬁum iToa residearasdiurified biicp e |

hyd hl d.th t h
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semi sol i g gﬁlﬁ?&%%&@ PiviS s 1ﬁ§:ﬂlb§©'90%m§81 S208, t)V\@$OQI 1%QHyRY in

et hyl ene £ and cool e n an ice-b 10 under an at nosphere
of nitroyen (3}%&} B.6af (RHod )ehtiS $2H ), i4ng QL2729 thed), ﬁcﬁﬁ)l @H g 13 Hs4 8. 1]q/vas
slow y added. The_ reac n ture was stirred |hr in the ice-bath and then
3hr at rdéhd: 5ér§1§éﬁé§t§ ég(ﬁg{r eaction mixture was poured slowy into
vigorously stirred ice-water (1.5L), and then the resulting suspension was
extracted into nethylene chloride. After drying the organic solvent was
renoves DiSodand.2. phdettahgdioskimsthyl-ds(isobniybrind-dipxarhedquinplapimethvhy hy| 15
acet at e- |soh r& to afféard thef sub-title corrpound as a pale yellow solid
15g. S 1 - €(3H, t), 2.31-2.45 (1H, m), 3.4 (3H s),
3.8 (2H, A%luti‘l)n‘bfﬁ?é‘bro@lﬂct o?staﬁ ¢f (5140 ®)in THE (150 ml) and methanol (23 ml) under

nitrogen was degassed by repeated evacuation and flushing with nitrogen. 1M sodium

hydroxide (18 ml) was added and the mixture stirred for 18 h. The resulting precipitated solid

20 was collected by filtration, washed with THF and dried in vacuo to give the sub-title
compound as a solid (5.06 g). MS(ESI) 424{M+H]*. § 'Hpmso 0.81 (6H,d), 2.10-2.15 (1H,m),
3.20 (3H.s), 3.56 (2H,d), 4.56 (2H,s), 7.52 (1H,dd), 7.57 (1H,td), 7.74 (1H,td), 8.00 (1H,dd),
8.83 (1H,d)

25 2)(S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-( isobuty)-6-(4-

quinolinylmethyDthieno[2,3-dIpyrimidine-2,4(1H 3 H)-dione.

To a suspension of the product of step f) (157 mg) in dichloromethane (5 ml) was added 1-
hydroxybenzotriazole hydrate (108 mg) and the mixture stirred for 15 minutes. 1-Ethyl-3-(3’-
dimethylaminopropyl)carbodiimide hydrochloride (135 mg) was added and stirring continued
30 for 1 h. (S)-4-Isoxazolidinol hydrochloride (Example 1, part b)) (69 mg) and triethylamine
(147ul) were added and the reaction mixture stirred for 18 h then concentrated under reduced
pressure. The residue was purified by column chromatography, eluting with i-hexane/ethyl

acetate (10-100% gradient) to give the title compound as a solid (136 mg). MS(APCI) 495



d) Ethyl 1,2,3 4-tetrahydro-6-Lh dy roxy
(4-quinolinyl)nmethyll-3-nmethyl-I-(isobutyl)-2,4- dioxothienof?2

3-dl pvri mvdi a3 868 ar boxyl ate 20 A sol ution of |ithium dii swavepoicasgde
(5.52g9) in anhydrous THE (80m ) was addggl.dropwi se over |Ih to a stirred
solution of the product of step c) (8.02g) and 4-quinoli necarboxal dehyde
(8.12g) in anhydrous THE (80ml) at -78C under nitrogen. The m xture was
stirred for a further 1 hour at -78C then quenched with gaacial acetic

ac :j d ( 10MwiH]'. &Hmse 8.-80c0. 02 (GH.te), 2/083+ 1 dibhavas 41 &1.8Hi $luded (Hhs)lsdr at ed
(1
(2x 100115 CErRD: Eafid eaPonbr ford Pt ek T6uE Gphaby sRoRiaeg ' ©

filtered sang arprgents a.£d, N7 \43@@16}1 dhe.coe sy m(sl}pmy iBf05qdHbY), «8@14urm
chr omat ogr aphy, elutln? with 3:2 ethyl acetate / i-hexane, to give the

sub-ti t 1(8.48odpBA8A 0L, &)ath8@ €56 d (7.35 g). MS(ESI) 468 MtH +. S 1H
CDCL3 0.85 (3H d), 0.88 (3H d), 1.43 (3Ht), 2.10-2.16 (1Hm, 3.38
(3H,s)’ 3.49 (1H dd), 3.61 (1H s, br), 3.71 (1H dd), 4.48 (2H quartet), 6.78
(1H, S), Fold® (1H t), 7.72 (1Ht), 7.83 (1Hd), 7.90 (1H,d), 8.17 (1H,d),
9.02 (1%03/011868 PCT/ (B02/ 03399 0 £) ety 3

A L4 z p—-ay| met hyl ) -
t hi eno( 2 [es] Al tic anhydride (3.33 m)
L enol 2 aghitg vs*.r@%n@?f’?ﬁ?’%ﬁtﬁz%ﬁlﬁi{’ﬁégﬁ,%(7 34'g)  and
trlethylanlne (6.56 m) in anhydrous THE ( m ) at room tenperature under
nitrogen 5 and the m xture sti rred toor mn. 10% pal | adi um on char coal
(500mg) was added and the mixture{ : ed at 1 bar for 20 h. It was
filtered through celite washi ngsy gat urated sodi um bi carbonate sol ution
(150 M) then ethyl acetate (300 e\ organi ¢ material was extracted
into ethyl acetate (150 m), t cN)anned/ K ratts were dried over
magnesi um sulfate, filtered and c nt r\at ed—under reduced pressure. The
resi due was purified by colum 10 c onatogﬁbphy, eluting with 1:1 ethyl
acetate / i-hexane, to give the sub-title conpound as a solid (5.90 g).
NB(ESI% %5 ‘ ) A Lt), 2.10-2.16 (1H m,
3.39 ~ S 7.29 (1H d), 7.60
(1H, t) Frepfed iIHnINThyﬁmk%lphtﬁlil'ﬂndi)e an8 (&)6(+() leblwﬁ)o,rolfydﬁﬁ bytht chethbB Oﬂ’)ex&)pllleum

hi enof 21 Bartiop S (S0 300- 131 '"'éxéﬁé’&uﬁ%gw%b%%%‘?u%ed%r%a% 1% ey Lé
5. 89
b Pt R PP T g oo

15

b) (R)-4-Isoxazolidinol hydrochloride

Prepared from the product of step a) following the procedure of example 1b). & "Hpmso 3.35
(1H, d), 3.47 (1H, dd), 4.03 (1H, dd), 4.07 (1H, d), 4.78-4.81 (1H, m).

20 ¢) (R) 5-[[4-Hydroxyisoxazolidin-2-yllcarbonyl]-3-methyl-1-(isobutyl)-6-(4-

quinolinylmethyl)thieno[2.3-dlpyrimidine-2.4(1H,3H)-dione.

To a stirred suspension of the product from example 1 part f), (200 mg) in dichloromethane
(8ml) was added hydroxybenzotriazole (90 mg) followed by 1-ethyl-3-(3’-
dimethylaminopropyl)carbodiimide hydrochloride (128 mg). After 15 min, (R)-4-

25 isoxazolidinol hydrochloride (84 mg) and triethylamine (0.093 ml) were added and stirring
continued for 18 h. The resulting mixture was purified by column chromatography over silica,
eluting with ethyl acetate/methanol (19:1) and the product triturated with ether to give the
title-compound as a white powder (92mg). MS (APCI) 495 [M+H]". &



hydroxide (18 m) was added and the mxture stirred for 18 h. The resulting
precipitated solid 20 was collected by filtration, washed with THE and
dried in wacemiisesgi ve the sub-title conpound as a sol i d KE/GB02g)B399MS( ESI )
424 MtH| +. 51HDVSO 0.81 (6H,d), 2.10-2._3%5 (1H m, 3.20 (3H ), 3.56
(2H,d), 4.56 (2H,s), 7.52 (IHdd), 7.57 ?1H,td), 7.74 (1Htd), 8.00
(1H,dd), 8.83 (IHd) 25 g) (9

5-f4-Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3-nmethyl -| - (i sobutyl)-6-(4-

qui nol i g}, ReBHILT ¢ FLenpB2131 SEhy). Ba2dil AL 2),,@(5%@-@ %i%éﬁ%lég%éﬁbnsi on

of the p f..step (L5 i i 0[O 1-
nyclr oxy BRIt B0y ab 4 QA8 oy UG EF B B, 1 L S 186

mi nut es. o kHEQNYL631EB ty, 7disnethy| 05 (ERrd Y24 (4ot 8.08 ¢@6Hy dy, 86l (AFL dp (135
ng) was added and stirring continued 30 for 1 h. (S)-4-1Isoxazolidinol
hydrochl oride (Exanple 1, part b)) (69 ng) and triethylamne (1471) were
added %rﬁl t he reaction mxture stirred for 18 h then concentrated under
reduce —’ﬁ@éf e. The residue was purified by colum chromat ography,

eluting (@ 1) Lo give the title
conpoun { B 03399 -41
[ MeH] + long ne3 22

(1.2H s), 3.55- 3.68 (3H, n). 3.70-4.13 (3H, m). 4.52-4.68 (2.4H, m,
4.78-4.81 (0.6H, m, 5.50 (0.4H, d),0 5.54 OBL6H, d), 7.42 (0.4H, d), 7.46
(0.6H, d), 7.63 (1H t), 7.78Q1H t ﬁﬁz (1H, d), 8.24 (0.4H, d). 8.28
R
-

(0.6H, d), 8.86 (114, d). &
5-[ 4- Hydr oxyi soxazol i di n-2- W\ oyl -1 - (i sobutyl)-6-(4-

gui nol i nyl met hyl )t hi eno[ 2, 3_idl pyki n¥di ne-2,/4(1H, 3H) -dione. O NOH OO N
O~N S N 10 a) (R} Methyl &[> ydPoxyi spx oléldi n- 2-yl car bonyl | benzoat e
Prepared from N hydroxypht hal i m de and +)Z'epi chl orohydrin by the

met hod of exanpl e

a) Methyl 1,2,3,4—tetrahvdro-3,6-dimethvl-1-(isobutvl)-2,4-dioxothieno[2,3—d1pvrimidine-5-

carboxylate
10 6-Mercapto-3-methyl-1-(isobutyl)-pyrimidine-2,4(1H,3H)-dione (50g) was dissolved in a

solution of sodium acetate (95.6g) in water (1.5L), and methyl 3-bromo-2-oxo-butanoate
(44.6g) was added dropwise with stirring. After stirring 1h at room temperature the mixture
was extracted into ethyl acetate . The organic solution was washed with brine, dried (MgS Oy)
and evaporated to leave an oil. The oil (75.1g) was dissolved in methylene chloride (800mi)

15 and cooled in an ice-bath under an atmosphere of nitrogen. With efficient stirring titanium
tetrachloride (43.3ml) was slowly added dropwise. The reaction mixture was stirred 1h in the
ice-bath and then 3h at room temperature. The reaction mixture was poured slowly into
vigorously stirred ice-water (2L), and then the resulting suspension was extracted into
methylene chloride. After drying, the organic solvent was removed in vacuo, and the residue

20 was chromatographed (SiO2/1:1 ethyl acetate-isohexane) to afford the sub-title compound
42g. Trituration with isohexane gave a white powder. & us| cpciz 0.98(6H,d), 2.23-
2.41(1H,m), 2.46(3H,s), 3.4(3H,s), 3.75(2H,d), 3.96(3H,s).



1 part a). MS(ESI) 252 [M+H +. 8 111 CDC13 3.66 (1H, d, br), 3.79 (114
br), 3.89-3.99 (114, n), 3.99-4.10 (1H, m, 4. 721-4. 81 (1H? m, 7.£16 (11Hfj’
d), 7.49 wOH3/0)863 7.62 (114, t), 7.99 (114, d). 15 b)  PCT/GB02/03399
(R)-4-1soxazolidinol hydrochloride Prepgged fromthe product of step a)
foll owi ng the procedure of exanple 1b). %lHDIVBO 3.35 (1H, d), 3.47 (1H,
dd), 4.03 (1H dd), 4.07 (1H d), 4.78-4.81 (1H m. 20 c) (R

5-[[4- Hydroxyi soxazol i di n-2-yllcar bonyI I - 3- net hyl
gui nol i i) MeyhyltchibeornpPetybit n2.B drtiettahydro>3 Apethyl -4

suspensi on of, t he_product from exarrple 1 part f) (200 ng) in
di chl ormm added hydroxybenzotriazole (90 ng) foll owed by
1-et hyl 1§sc§1§tlon Qﬂtﬁ%mduamwamy@g)@aﬂ IOl Bs e irtipnddeoSLii4g) 1mtéllcérﬂ>ﬁ&‘m‘rg)

After 15 mn, 25 isoxazolidinol hydrochloride (84
triet hyl(aiﬁmlé V\(a@ rﬁQE(ediU)ldWelH@ma‘@@@@erﬁUa ﬂngsﬁepﬁgnp E‘Hﬁ&‘ rﬂgéo PRYESh. The

resultin S f I e
el utimg "gﬂ g‘ﬁi( thyf a%%cgj? &H%%l 8#%1@ t e pro ug;/lq{eﬂ?%%ﬂrl(gtﬁear with
ether tqygi¥RdlRer mfa%ﬁésﬁn&mmﬂteﬁbﬁ aadwmcteatram/dmce@@aa@)n vadBo :&nezl) 495

[MH +. 8 WO 03/ 011888 PCT/ GB02/ 03399 - 42
(1.8H, spyide: was puriftad bysashzilig chroggtqesp Yrﬁl“tl@‘? Eoﬁ%"aP%Pﬁheh{RD tﬁ.gés‘?- 4.68

(2. H 7 6H,

By, 7 aghe pe curspountss dnplle po Rt Db MS P FRR R 8 Mgty (0, L
d), 8 28y 6&6@1’1) 31181, &?te&)lbtwd?)H 5), 5.76KANRd)E3 39(3H),9), 466(2H s).

6-f4,5-Di chl oro-2-neth | H i m dazol -| -yl net hyl | - 5-f 4- hydr oxy- 2-

i soxaz®l i di nyl car bonyl I - 3-net hyl - | -(| sobutyl Jthieno f 2,3-dl pyrimdine-2,4
(1R 300 - diang, O s QQN6S. Ghony P i3idlog1. wt@wah Hr23 nethyl-1-

di ne- 5-

(1sobutv1) 2 .4-dioxothieno[2,3-d|pyrimidine- 5 carboxylate

4,5-Dichloro-2-methylimidazole (1.3g) in dry tetrahydrofuran (20ml) was added dropwise to
a suspension of sodium hydride (0.34g, 60%) in dry tetrahydrofuran (20ml) at room

15 temperature under nitrogen. After 15 min, a solution of the product of step b) (3.35g) in dry
tetrahydrofuran (20ml) was added dropwise and the reaction was stirred for 3 h at room
temperature. The solution was poured into water and extracted with ethyl acetate. The
combined extracts were dried over magnesium sulfate, filtered and concentrated in vacuo.
The residue was purified by flash silica chromatography eluting with a gradient 50 -100%

20 ethyl acetate in isohexane to give the sub-title compound as a white solid (2.28g). MS (APCI)
459/460 [M+H]". 8 "H cpeiz 0.97(6H,d), 2.26(1H, septet), 2.38(3H,s), 3.39(3H,s), 3.73(2H,d),
3.99(3H,s), 5.26(2H,s).

d) 6-[( 4.5-Dichloro-2-methyl-1H-imidazol-1-yl)methyl]-1 2.3 4-tetrahydro-3-methyl-1-

25 (isobutvl)~2,4-dioxothieno[2,3-d]pvrimidine-S-carboxvlic acid

Sodium hydroxide (7.3ml of 1M aqueous solution) followed by methanol (4ml) were added to
a solution of the product of step c) (2.28g) in tetrahydrofuran (50ml) and stirred at room
temperature for 3 h. The solution was concentrated under reduced pressure. The residue was
diluted with water and extracted with ethyl acetate. The combined extracts were dried over

30 magnesium sulfate, filtered and concentrated in vacuo. The residue was purified by flash
silica chromatography eluting with a gradient of 2-5% ethanol in dichloromethane to give the
sub-title compound as a white solid (1.68g). MS (APCI) 445/447 [IM+H]". 8 "H cpei
0.96(6H,d), 2.22(1H, septet), 2.37(3H,s), 3.51(3H,s), 3.78(2H,d), 5.7 8(2H,s), 15.51(1H,br.s).



car boxyl ate 10 6- Mercapto-3-nethyl-1-(isobutyl)-pyrimdine-2,4(1H, 3H)-di one
(50g) was dissolved in a solution of sodiumacetate (95.69g) in water
(1.5L), awwoseuissg 3- br onp- 2- oxo- but anoate (44.6g) was adaadGBinepswIse Wt h
stirring. After stirring Ih at roomtenggrature the mxture was extracted
into ethyl acetate. The organic solution was washed with brine, dried
(MySO4) and evaporated to leave an oil. The oil (75.1g) was dissolved in
nmet hyl ene chI or| de (800ml) 15 and cooI ed |n an. |ce bath under an atnosphere
of nitreyé : : azody 1t y1inag S¥i2de (43.3n) was

rdrf‘edz N H $13-BRnei ce-bath

sl ow y added dropwi se. .The Leagt ko
and thelﬁﬁmmmwum@éﬁoﬁ%%ﬁiw e Was - poured sfowy

into VigekPToin [péﬁhd waslpicparewdy e Hithpd obBgarhpien Iiai'teg)rMstilAtPOii)gSkﬁAEkﬁensi on
was extractedln met hyl ene chl oride. After dry|n t he orz? olvent

was rendedl D e 0. 88\661{1 de); 2&9i (dHseriond3d® ¢HL shat g(ﬁgp"ﬁeod

et hyl X | |t ration
eI 25ekat 80| RS RRh FRRL 90+ LgTADI LS (ATROHTLA gy s

2. 41(1Hmy.d)2s. {l@_@%d% m).3- 4(3H,s), 3.75(2H,d), 3.96(3H s). WD 03/011868
PCT/ GBoél 03% Kt hyl 6-(bronmomethyll)-1 2 3

4-tetrahvdro-3-net hyl -1-(isobutyl)-2 4-di oxo-thieno[ 2, 3-

dl pyri m.di ne-5-carboxylate A solution of the product of step a) (10g) and

- ey

N- br ono i de (5.74g) in chloroform (350m) was refluxed under
iThum nqg% 9{|!4f1{%1@ %ﬁsm@stlm -2-grarbanyldmetid-Is(bobutdr6vds 5 washed with
wat er, saturated sodi um bicarbgnate_sol %t 5 then brine. The organic

IayerlO 31 ) L:: 2 d concentrated
concentrated in vacuo. The reS|due was pgHi fied by flash silica

chromat ography eluting with i sohexane:ethgr (1:1) to give the sub-title
conpound as a white powder (8.29g9). MS (APgl) 390/391 [MrH +. 8 'H CDCI 3
1. 00(6H, d), 2.31(1H,septet) 3. 39(3HXYN-8. 76(2H, dd), 3.99(3H, s),
4.66(2H,s). 10 c) Methyl 6 [4 5 dcplorp-2-methyl- | Himdazol-1-ylnethyll
-1 2 3 4-tetrahvdro-3-nmethyl- I™N ) -2 4-di oxot hi eno[ 2

3-dl pyri m di ne-5-carboxyl ate 4, 54D ylimdazole (1.3g) in dry
tetrahydrofuran (20nl) was add suspensi on of sodi um
hydride (0.34g, 60% in dry tetrah furyn,(20ml) at room 15 tenperature
under nitrogen. After 15 mn, a solution of the product of step b) (3.359)
in dry tetrahydrofuran (20m) was added dropw se and the reaction was

stirred f’l@f)aréd ot the@Pdluct of example 1 part b) (115mg) and the product of example 1 part )
(342mg) by the method of example 1g), followed by exposure of the product to air for 18 h.

The crude material was purified by reverse-phase preparative HPLC with gradient aqueous

15 ammonium acetate/acetonitrile elution followed by trituration with ether to give the title-
compound as a white powder (22mg). MS (APCI) 509 [M+H]". *§ "Hpumso (130°C*) 0.97
(6H, d), 2.23-2.33 (1H, m), 2.68-2.95 (2H, m), 3.23 (3H, s), 3.60 (1H, dd), 3.65-3.75 (1H, m),
3.81 (2H, d), 4.50 (1H, s, br), 7.56 (1H, d), 7.61 (1H, d), 7.73-7.82 (2H, m), 8.10 (1H, d), 8.97
(1H, d). (*N.B. Substance exists as a mixture of rotamers therefore NMR complicated at room

20 temperature but simplified at elevated temperature)



tenperature. The solution was poured into water and extracted wth ethyl
acetate. The conbined extracts were dried over magnesiumsul fate, filtered
and concewr@toetesn vacuo. The residue was purified by flrahGBi2o3ze
chromat ography eluting with a gradient 39 -100% 20 ethyl acetate in

i sohexane to give the sub-title corrpoun as a white solid (2.28g). M
(APCI) 459/460 [M+rH +. S 1H CDC13 0.97(6H,d), 2.26(1H, septet),

2.38(3H,s), 3.39(3H,s), 3.73(2H,d), 3.99(3H,s), 5.26(2H,s). d) 6 [(4

5-Di chl cEmm_Q:éthyl 1H- i ni dazol - 1- yI)rrethyII-l 2 3 4-tetrahvdro-3-nethyl -

25 (i sobg |

hydr oxi de=*
added tQ’l)lﬁethﬁi]lltdlﬁfbuWI)ﬂﬁ@omMerlﬁfdlﬁé-Eﬂ(IH 3Ha diéite) in tet r ahydr of ur an
(50nL) and stirred at room tenperature for h. The sol uti on was
concentrated under reduced pressure. The r ue was diluted with water
and extracted with ethyl acetate. h@ cqgﬁ)qed extracts were dried over 30
magnesi um sul fate, filtered and capce (0ed in vacuo. The residue was
purified by flash silica chromagyograpay el uting with a gradient of 2-5%
et hanol in dichloronethane to gide s\b e conpound as a white solid
|

(1.68g). MS (APCl) 445/ 447 [MH'+.NS PH C D. 96(6H, d), 2.22(1H,
septet), 2.37(3H,s), 3.51(3H,s), 3 2H ) 5778(2H,s), 15.51(1H br.s). WO
03/ 011868 PCT/ GB02/03399 -44 e) 6-f|(4 H
5-Di chl oro-2-net hyl -1 Hi m dazol - 1-yl ) met hyl | - 5-f 4-(S) - hydr oxy- 2-
| soxazgl ) M&Mblclaé BonyrhhdeBLishyll6-f@saBMyM Atifd @30fiRnethyl]-1-(isobutyl)-2.4-
3-dl pyrimidine-2Z, 4('IH, dH CII one The titlTe conpound was prepared by the
3 Apale)y 516/518 [M+H +. S 1H CDC13 0. 98

6H, dd 2 9 2. 39 )

(61L.90) 228 Mﬂ%‘%ﬁﬁfwﬁ Wmlérg o ] ) Sl (O prots gl e e if
4. 70- 4. Th1&botdrM (146 nfPwaé fflusld urRle 8rubnid&tionicbra. tur@s&mﬂuﬁp 401(B) The
5-f4-Hydroxyi soxazol i di n- 2-yl carbonyl | - 3- et hyl - | él sobut yl) -

gw nol i replwtnbessydopladite restip fegnnergiyici ?ﬁ“ﬂ?‘ﬁé-agu@(lﬁ gpdiyy bmaébfglamo %@% N
16 N i) anhI 2-methylindole (5.92 g) were added and the mixture stirred rapidly for 48 h. The

phases were separated and the aqueous phase extracted with dichloromethane (100 ml). 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 ethyl acetate / i-hexane (1:3) to give the sub-title compound as a pale

15 brown solid (6.68 g). MS(EST) 440 [M+H]". & 'H cpe 0.87 (6H, d), 2.11-2.21 (1H, m), 2.42
(3H, s), 3.38 (3H, s), 3.61 (2H, d), 3.99 (3H, s), 4.22 (2H, 5), 7.08 (1H, t), 7.15 (1H, 1), 7.31
(1H, d), 7.46 (1H, d), 7.91 (1H, s, br).

b) 1.2.3,4-Tetrahydro-3-methyl-6-[(2-methyl-1H-indol-3-ylymethyl]-1-( isobutyl)-2.4-

20 dioxothieno[2.3-dlpyrimidine-5-carboxylic acid.

Sodium hydroxide solution (1M, 13.6 ml) and methanol (25 ml) were added to a stirred
solution of the product from step a) (4 g) in tetrahydrofuran (100 ml). After 28 h, the solution
was concentrated under reduced pressure to 20ml volume, diluted with water (200 ml) and
extracted with ether (2 x 100 ml). The aqueous phase was acidified to pH 2 by addition of

25 concentrated hydrochloric acid and extracted with ethyl acetate / methanol (19:1, 2 x 200 ml).
Organic extracts were dried over anhydrous magnesium sulfate, filtered and evaporated under

reduced pressure to give the sub-title compound as a white solid (4 g). MS(ESI) 426 M+H]



Prepared fromthe product of exanple 1 part b) (115ng) and the product of
exanple 1 part f) (342ny) by the nmethod of exanple Ig), followed by
exposur e wo @heiggsoduct to air for 18 h. The crude materirdT/@BER/0P8MI fi ed
by reverse-phase preparative HPLC with_ggadi ent aqueous 15 amoni um
acetate/acetonitrile elution followed by trituration with ether to give the
title- conpound as a white powder (22ng). Ms (APCI) 509 [ MtH] +. *S 1HDMSO
(130C*) 0.97 (6H, d), 2.23-2.33 (1H, m, 2.68-2.95 (2H r%% 3.23 &SH, s),
3.60 (11, 'Hbsyo 0BDEEH37 590249 (], m)32.87 (314), 1Y (.50 3H2H d).ih32 (256

(1H, d),_ 7.61 (1H, 2. 13- " . d) ,.8.97 (1H d).
(*N. B. Sbl?s%laﬂgjet)e%%t(%ﬁaé’ %Zﬂfﬁ%fiﬁgooég "r%’?é?lrg?‘?%@élrgefbrre NVR conpl i cat ed
at room 20 tenperature but sinplified at el evated tenperature) W 03/011868

PCT/ GB02/ 03399 -45- Exanple
5-[4- Hydd 6 dadoxivgprazalid

N. O

4_; t et r afpysPeBeBRIhY produbi? paR b )hd ($H4-BoaizoBdinb) girduhldride-[¢xmnilatlypare 2, 4-
di oxot hi eno[ 2 3-dl pyri m di ne-5-carboxylate. A %OLLitI on of fthe %h duct of
exanpl e 18] foflamtingthe pracedyrenh gxapple B LELRLYR @e UEla campgyng 35 2 0Hf'or of or m

140 f defieri | | Wi Nateh O |  Th

Corut | oS8T RP LT A RIS byt TR0 0B RO 4 4 HRFHESR) DATER D). 310 The

?ihcar bﬂ@?sﬂ,%%?zb%ﬂ gmﬁ,kﬁ,@ﬂ@mﬁ Y31ne), 2:70e3 by (1Hdn), @ 0054.92 (3], rHe62at8Rd and
e mXxture stirre

rapidly for 48 h. The_ _phases_ were he
aqueols (pHasy, 580 (AHed b, SH4dOSH, ). HEh S, 0PEE1H Y- 7%&@&5%%}3%@851&1
organi c extr r Li ver anhydrous magnesium sul fate, filtered and
evapor atcgdsﬁggés}l\rﬂ@dggg& (gﬁe@sur e. The residue was purified by colum
chromat ography over silica, eluting wwth ethyl acetate / i-hexane (1:3) to

give the sub-title conpound as a pale 15 brown solid (6.68 g). MS(ESI) 440
[ MtH] +. Exampplel6Cci3 0.87 (6H, d), 2.11-2.21 (1H, m), 2.42

(S) 5-[4-Hvdroxvisoxazolidin-z-vlcarbonvl]-3-methvl-1-(is0butvl)-6-[( 1H-pyrrolo{2,3-

15 b]pvridin-S-vl)methvl]thieno[2,3,d]pvrimidine-ZA(lH,SH)-dione

a) Methyl 1.2.3 .4-tetrahydro-3-methyl-1(isobutyl)-2.4-dioxo-6-( 1H-pvrrolo{2.3.bipyridin-3-

vlmethyl)thieno[2.3.d1pyrimidine-5-carboxylate
To a solution of 7-azaindole (0.78 g) in dry THF (30 ml) was added 2.5M n-butyl lithium (2.6

20 ml) dropwise at 10°C under nitrogen and the resulting mixture was stirred for 15 min. 1.0M
ethereal zinc chloride (6.61 ml) was added, the mixture was allowed to warm to room
temperature and stirred for 2h. The solvent was removed under reduced pressure and the
residue diluted with dry toluene (20 ml). A solution of example 3 part b) (3.14 g) in dry
toluene (10 ml) was added followed by a catalytic amount of sodium iodide and the mixture

25 stirred under nitrogen for 72 h. The solvent was decanted and the solid residue partitioned
between 2N hydrochloric acid and ethyl acetate; the organic phase was basified with sodium

bicarbonate and extracted into ethyl acetate (2x 100 ml). The combined extracts were dried



(3H, s), 3.38 (3H, s), 3.61 (2H, d), 3.99 (3H, s), 4.22 (2H, s), 7.08 (1H,
t), 7.15 (1H, t), 7.31 (1H, d), 7.46 (1H, d), 7.91 (1H, s, br). b) 1 2 3
4- Tet r ahywioos3dumes hyl - 6- [ (2- met hyl - | Hi ndol - 3-yl) net hyl | - Irql/cBi2UB3Y) - 2, 4-
20 di oxot hi eno[2 3-dl pyri m di ne-5-carboyylic acid. Sodium hydroxide
solution (1M 13.6 m) and nethanol (25 m ) were added to a stirred
solution of the product fromstep a) (4 g) in tetrahydrofuran (100 m).
After 28 h, the solution was concentrated under reduced press to 20m
vol ume, oded magrrbsimint $vlfate, éﬁte(eﬂ@od apnjcentreted dxvqcaet EHe fhsidge &aﬁQP“{f?‘fky 100 m).

Th fied to
A ok AL on i G oo NN
O}E cBhbbad & é/\f‘én%wdsrdham 9y %y MS |QAHCQU&7[M9H@*5 |8dmpslbd 6.88 ¢GH,d),

flltere evapor at ed under reduced é)ressure to give the sub-titl

conpound. (IQS(IE[ bbpte®, 320 (A6 3§)L. CNE) B89 (34he, {+-RR KGH. s B3/ 82 {HEa, 7. 45

PCT/ GB02/ 03399 1.99-2.09 (1H, 237 (3H, s),
3. 18 (3K Haw, 7§8§éﬁ<§$5@?ﬁ9&9é§%€éiﬁsbli, 6.91 (1H, E), 7%0 (1A, E), 7.8)26
(1H d), 10.96 (111, s), 14.05 (1H, s, br). ¢) (S)

5-[ 4- Hydroxylsoxazolldln2v|carbony||-3 rrethyl 6[2- f?)l-l. indol - 3-yl me
thyl |- 5)1.2.3.4<Keng -2 (13004 Praien e 1 : epar ed
fromthe q sdgfaazol i di noI hydrochl ori de [exanpl e

1, part Y% 19T et anple 1, part g) to give the
title COI‘H%%BQltﬁscoﬂq thl d/as ﬁﬁpéﬁﬂ’(ﬁlo)n ﬂa@brcﬁd\zﬂtl-l])fﬂtelﬁa DB Oh@DefEx88iplecH, ),
1.98-2.08 1Hrrg s), 3.19 (1.5H, s), 3.21 (1.5H s), 3.50-3.65
(3H, 1 ,step POVE( SI)(%H[ ]4 00-4.18 (3H, m), 4.62-4.83 10 (1H, m), 5.50
(0.5H, d, br), 5.54 (0.5H, d), 6.90 (1H, t), 698(111 t), 7.25 (1H, d),
7.39 (0.5H, d), 7.43 (0.5H, d), 10.91 (1H, s). Exanple 6 (S

5-[4- Hydd)QSYH;MXl@Zdﬂd)xxdt,diaQelidman@@tjohvlfﬁéFmtthvlkl-l(xsqﬁbmwerN/lH- 6-[ (1H pyrrol o

[2.3 Nng,zyb 0 R oyt 3T hmmh teror s Aty B%E 0 i Aidle H 3H) - di one O

The title compound (55 mg) was prepared from the product of step b, (150 mg) by the method

15 of example 1, step g), and (S)-4-hydroxyisoxazolidine, example 1 part b). MS (APCI)
484[M+H]*. & 'Hpmso 0.82-0.85 (6H,m), 2.03-2.13 (1H,m), 3.20-3.21 (3H,m), 3.53-3.68
(3H,m), 3.75-3.90 (2H,m), 4.00-4.18 (3H,m), 4.60-4.80 (1H,m), 5.50-5.55 (1H,m), 6.99-7.02
(1H,m), 7.41-7.44 (1H,m), 7.90-7.97 (1H,m), 8.18-8.20 (1H,m), 11.53 (1H,s,br)

20 Example 7
(S) S-[4-Hvdroxvisoxazolidin-2-vlcarbonvl]-3-methvl-6-[(2-methvl-1H-indol-3-

vl)carbonvl]-1-(isobutvl)thieno[2.3-d]pvrimidine-2,4( 1H.,3H)-dione.

2,3-Dichloro-3,6-dicyano-1,4-benzoquinone (48mg) was added to a stirred solution of the

25 product of example 5 part c), 48mg in tetrahydrofuran / water (9:1, 1ml). After 1 h, the
solution was evaporated under reduced pressure and the residue purified by reverse-phase
preparative HPLC with gradient aqueous ammonium acetate/acetonitrile elution followed by

recrystallisation from ether to give the title compound as a solid (20mg). MS (APCI) 511



NH a) Methyl 1 2 3 4-tetrahydro-3-methyl-1(isobutyl)-2

4- di oxo0-6- (1H-pyrrolo[ 2,3, b] " pyridin-3- ylmethyl)thieno[2 3

d] pyri m dimoessBHcsas boxyl ate To a sol ution of 7-azai ndol e (@®CA8GB)2/03899dry THE
(30 M) was added 2.5M n-butyl |ithium % 6 20 m) dropwi se at 10C under
nitrogen and the resulting mxture was s irred for 15 min. 1.0OM et hereal
zinc chloride (6.61 mM) was added, the m xture was allowed to warmto room
tenperature and stirred for 2h. The sol vent was renoved under reduced
pressur e[mqqi]“ftaéﬂmqs%so gmgﬂ—tjidbtﬂtmz\%t(ﬁ—l,dny 2t46l @Ene), 320 (BHH, s)N3241(QvHen of

I
ié?ZFyS.sé” £ia28 0157k ath 3 B cetlainy 40D Pe sl SRl sthar YP:  sgen
for 72 Kﬁrﬁi d@b Y3 Q@gcﬁﬁg Eﬁ@gﬂb%mfﬂ)lﬂsg s, dyer pan Y ianay

bet yve_en _ I"or i acet a the organi ¢ phase was

basi fi edi2/t ¢(1E58eyi um bi car bonate and extracted into ethyl acetate (2x 100
m ). The conbined extracts were dried WO 03/011868 PCT/ GB02/ 03399 -47 over
magnes? umsulfate, filtered and concentrated i n vacuo. The residue was
purifiedpby.ofe@ um chromat ography, eluting with i-hexane/ethyl acetate
(20-75% ), to give the sub title co ound as a yellow solid (1.37
g). M ‘.v...,, dhxazoHdi B | pohylethyDiHo-(JHE

(3H, s),
(1H, m, E 4 21U, galny E Ll - ;

Tetrahydro 3- rrethyl 1(|sobutyl) 2 4- d| 0x0- 6- (1H—pyrro| o[ 2, 3, bl pyri di n- 3-
_ylmethyl)thieno[2 3 dl pyrim d| ne- 5-carboxylic acid The sub-title conpound
was prepar Ethyl methvl Bemgihplddre ethvigthylamifiop-ghiophenerdd-dicargoxviaiees 3. 10

tep d ES '
310 9 cHELESL LM bl Sholbgrme o1 in,dry TEIE (00 D) wes freated
pyrrol o] &%hlilgld@)/dpyqi is@tkﬁodﬁahﬁtetfwi kY :litl66P((Cj) E(fﬂ % tdx{trﬁi;ar hittogemdh2 rdiktice 8 - di one
S prepare romt he

The titl
rrg)e b;/ t ;@(l:é)ﬁenq%ﬁgg"c amsl @gt%égk%hfﬂr@) -2~ oxgtbélban@yte vsgaﬁ&dge[doqgg }ea(c)tlon waSP alPdwe(d]to

(S)-4-hyd I

L hbveo 5 Vast Hlo3a o #ﬂd{eﬂg’e‘é‘gﬂg n%&(zja h‘aﬁ{&"“% tﬁl@%é meﬂ%w}:gﬁlgﬂzsg

( iﬂ M5 gx% gutan&ﬁe (R$1ghvas 4dda0-edd R hikre)vas WaﬁﬁedﬂftOEﬁﬁ) CI(H ]r@h Thesgokdss
E 1H, nrr)-) : g_e;@c@g?w%z_p@.l(r%c}'_l)n%@aé‘(gl o ré eg(tractga into et%er Z)rylng (a%&i é\rlgpora%on ga@e 20

an oil which was chromatographed (SiO»/10:1 isohexane-ethyl acetate then 5:1 isohexane-
ethyl acetate) to afford the subtitle compound (23.5 g). d "H cpe 1.23-1.35(9H, m),
2.26(3H,s), 3.46(1H, m), 3.82(3H, s), 4.2(2H, q), 7.42(1H, br.s)

20
b) Methyl 1,2,3.4-tetrahydro-3,6-dimethyl-1-( 1-methylethyl)-2.4-dioxo-thieno[2,3-

dlpyrimidine-5-carboxylate

Silver cyanate (13.5 g) suspended in anhydrous toluene (90 ml) under nitrogen was treated
dropwise with acetyl chloride (5.34 mi) and stirred vigorously for 30 min. The product of step

25 1) (23 g) dissolved in anhydrous toluene (15 ml) was added and the mixture was stirred for 72
h. Ether (360 ml) was added and the insoluble material was filtered off and washed with a
small volume of ether. The combined organic solutions were washed with saturated sodium
bicarbonate solution, dried and evaporated. The residue was treated with a solution of sodium
methoxide in methanol (25wt%, 64 ml) at room temperature for 72 h. The reaction was

30 cooled in ice and treated with trimethylsilyl chloride (50.8 ml) and stirred at room temperature
overnight. All volatiles were removed in vacuo and the residue partitioned between water and
ethyl acetate. Drying and evaporation of the organic solution left a residue, which was

chromatographed (Si0,/2:1 isohexane-ethyl acetate then 3:2 isohexane-ethyl acetate) to



(S

5-[ 4- Hydr oxyi soxazol i di n-2-yl car bonyl | - 3-net hyl - 6-[ (2- net hyl - | H i ndol - 3-

yl ) car bonwd o3lo1 (868 obut yl ) t hi eno[ 2, 3-dl nvri m di ne- 2, 4( 1H, 3McTGBI2E33990H O O
N. OOONSI-r NH 2,3-Dchloro-5, §5di cyano-1, 4-benzoqui none (48ny)
was added to a stirred sol ution of the ~25 product of exanple 5 part c),
48ng in tetrahydrofuran / water (9:1, Im). After the sol ution was
evapor at ed under reduced pressure and the residue urlfled by reverse-phase
pr epar atisovee telithjui ¢dmpmani @22 gqllbowss tammin dm t(af@makwitl pptassiya

elution follo ) f h

compoundRene fopt ) ORET e kbbe Tz Mook b TP e b 3 4

[S;VH""] +. E@%@gﬁ@&;&%ﬁ HcidiRed a%d%ﬁtg@Hcté’d%n(olé'dheﬂﬂN as&n&@wﬂﬁﬂnhnesbh;ynﬁg é?rﬁl (0 4H,

(0. 4H wyapoatatﬁﬁl-gavaz splid mhléhmyas(lwﬂv@m g0ty @(%Pimlhfont@n% e(tfmhaC%IatetS?)

s). 07 ( P&,p(%)%c%ﬂ%x% € pfec1pltateg pgl% ygﬁé)_év sgﬁd whs 88irebreqdnd gﬂf"cd M afforbdhO#ué 1H,

5f4 Hy b %hsPKaZ "H-Rey | GegED @yl 44(SHFBIAYA(3H; )13. sptt6e)H porf 1H

%rg?l E&ﬂgfgﬁgli)f%réhgégﬁzr%gt ?ﬁ)gﬁ '?R(Of [@, d(l py?%mgﬁ(leﬁié 5 Egéli(Lll)-l 3If|!)E di one
me

| yet hyl am no) - t hi ophene- 3, 4-di car boxyl ate Et hoxycarbonyl net hyl ene

tri phenyl phosphorane (33.8 g) in dry THE (200 nl) was treated wth

i sopr opy) 6LBsAbRemanat B3 41@irdhydiro-3im&hd- f-O-méfhytethyideA-diotothigeoi2.3Fhe

m xture 'was  cool edto -78C and net hyl 3-bronp- 2- oxo- but anoate was added.

The r:s(a pYimigane-2 aeylic asid ;g eS8l y to room tenperature. After 24h at
roomtenpera added
and therp)r’f?gﬂrﬁr‘ém% Q% deg’cggféa {%ﬁ ?19)%%25]%? E‘ﬁrédég%@ght"@mgg pour ed

' nt 0 Wat%(/e thé séwtleadml;@aha atredndsnt. 62@16!4@31—1 )y 3 BT@Ha)B.2HE8HF 546N gave an

was chromat ogr aphed (Si Q2/ 10: 1 i sohexane-ethyl acetate then 5:1
ggggxinﬁl;?(éﬂgy]( acetate) to afford the subtitle conpound (23.5 g). 81H
.23-1.35(9H, m, 2.26(3H,s), 3.46(1H, , 3.82(3H, s 4.2(2H
St b s ) ( m ( ), (2H, q),
15 d) 1.2.3.4-Tetrahydro-3-methyl-1-(1-methylethyl)-2.4-dioxo-6-(1H-pyrrolo[2.3-b]pyridin-3-

vlmethyDthieno[2,3-d]pyrimidine-5-carboxylic acid methyl ester

Prepared using the procedure described in example 6 part a) from the product of part c) to

give the subtitle compound. MS(ESI) 413 [M+H]*

20 e) 1,2.3.4-Tetrahydro-3-methyl-1-( 1-methylethyD)-2.4-dioxo-6-(1H-pyrrolo[2,3-blpyridin-3-

ylmethyl)thieno[2.,3-d]pyrimidine-5-carboxylic acid

Prepared using the procedure described in example 3 part d) from the product of part d) to

give the subtitle compound. MS(EST) 399 [M+H]*

25 ) (S) 5-[[4-Hydroxyisoxazolidin-2-yl]carbonyl]-3-methyl-1-(1 -methylethy)-6-(1H-

pyrrolo[2,3-blpyridin-3-ylmethylthieno[2.,3-d]pyrimidine-2.4( 1H,3H)-dione

Prepared using the procedure described in example 3 part e) from the product of part ) to

give the title compound. MS(APCI) 470 [M+H] * 8 'H cpeps 1.36-1.42(6H.m), 3.17-

3.19(3H,m), 3.32-3.42(7H,m), 4.60-4.75(0.5H,m), 4.78-4.82(0.5H,m), 5.50-5.55(1H,m), 7.00-
30 7.03(1H,m), 7.43-7.44(1H,m), 7.95-7.99(1H,m), 8.19-8.21(1H,m), 11.54(1H,s,br)



20 b) Methyl 1 2 3 4-tetrahydro-3

6- di net hyl - 1- (1- net hyl et hyl ) - 2, 4- di oxo-t hi enof 2, 3- dl pyrim di ne-5-c¢

ar boxyl atwoBiBlmessg cyanate (13.5 g) suspended in anhydrous RCI/GBI2H3§H0 N )
under nitrogen was treated dropw se witf_acetyl chloride (5.34 m) and
stirred vigorously for 30 min. The product of step 25 1) (23 g) dissol ved
i n anhydrous toluene (15 m) was added and the m xture was stirred for 72
h. Ether (360 rﬂ) was added and the insoluble nmaterial was filtered off and
washed Wixtmpdedsmall vol unme of ether. The combined organic solutions were

washed ried.a vapor at ed.
The restdkaslSy X420, : ' l“*(uiulgjfu m?% :ﬁet hanol
(25wt % r{ﬁh}lﬁ 11,5@9 lﬁﬁumza 1HBIB-dieaet i on was 30 cooled in
ice and r1 e yS| yi .c or| e (50.8 mM) and stirred at room
t enper apubé ' 3 HBCy S dE | n vacuo and the residue

par ti t ag,gg,ﬂgcg}%tf A0 %Mggﬁﬁam (HOSGGRENAIAAEN of the

organl o S rorrat ogr aphe Sioe/2:1
i sohexary ch%% hld@ gate(6td)end 3chanmls(w@mmamim;eu aanmnatea)peramurv\@w 011868

PCT/ GB027 033 | ate th 2. t ak [
cry. DVF honeoh 9onmt¥ﬂst%o§a§z§%erﬁ Aespge peae i g dsrane il Bieed 7. 1"
g)m LIO][ | g;%z}t}beﬂé‘ﬁ ac?ﬁ{@ 1@@ ﬁegltﬂe%umsﬁfatse R ‘ﬁ’é‘ﬁlfla@%ﬂﬁﬁﬁldt@h?dfb@ﬁl@flc (20),

rac hing wth brine, drying and
evapor atabﬁlntt@a\éﬁuactscbbvntﬁ evbtyﬁ adseta/vass bdDﬂ) sd). Tlhe pgmhmén@a(lmai%ﬁ Yagdigdai ni ng

ethyl acetate coolin e pr I tat ed l.e

col | et dMS) @nd ‘*e‘fi‘PO’Eaéedéf’fl‘??rVS g >f YVeSOE@E?}rQPb ALV I{S% .dg"“%@ 1@% ﬁi?qgéﬁ%%
1.6(6H, d), 2. 44(3H s), 3.37(3H, s) 3.95(3H, s), 4.66(1H br) M (APC)
(Mt + H) 297 c) (Brormrrethyl) 123 .

4-t et r alpydahd-172B A (dtovt-dinied ! LS X C
dl pvri m di ne-5-car boxyl ic acid nmethyl ester Prepar ed using the procedure
descri be&dhoxyEapl e 3 part b) fromthe product of part b) to %lglve t he
subti t| e rBdedurd of EkaiipR)3, sBp AR (B3H sdais

4. 60- 4%fg€a%€€#?&tg§8€daf ‘]I%'?@;aoﬁwg?o - et hyl - | -&Hprret hﬁfe?hyl)

4- di oxp- ROG(AH;RYI S IgRH] &x&tblzyz(&}lsu A 39€3Hfs)n§18ﬁ;a QQ(EuHérmb??ﬁ(

3-dl pvri m di ne-5-carboxylic acid nmethyl ester Prepared using the procedure
described in exanple 6 part a) fromthe product of part c) to give the

subt i t | e, ¢oMREKBeH\Rl ESR)4-:L3n{dvs!H méthyl-2.4-dioxo-1-propylthieno[2.3-dIpyrimidine-
5-carboxvlic acid methyl ester

Prepared using the procedure described in example 3 part b) from the product of part b) to
20 give the subtitle compound. 8 'H cpeis 1.02(3H,t), 1.82(2H,sextet), 3.39(3H,s), 3.91(2H, 1),
4.00(3H,s), 4.68(2H,s)

d) 1.2.3 A-Tetrahydro-3-methyl-2.4-dioxo-1-propyl-6-( 1H-pyrrolo[2,3-b]pyridin-3-

ylmethyl)thienof2,3-d]pyrimidine-5-carboxylic acid methyl ester

25 Prepared using the procedure described in example 6 part a) from the product of part ¢) to

give the subtitle compound. MS(EST) 413 [M+H] *

e) 1.2,3.4-Tetrahydro-3-methyl-2.4-dioxo-1-propyl-6-( 1H-pyrrolo[2,3-b]pyridin-3-

vlmethyDthieno[2,3-d]pyrimidine-5-carboxylic acid

30 Prepared using the procedure described in example 3 part d) from the product of part d) to
give the subtitle compound. MS(EST) 399 [M+H] *



20 e) 1 2 3 4-Tetrahydro-3-nethyl-1-(1-nmethylethyl)-2
4-di oxo-6- (1H pyrrol o[ 2, 3-bl pvridin-3- . 1~ yl)thieno[2
3-dl pyri mvdi a3 8868 ar boxyl i ¢ aci d Prepared using the procedwurGB®EadsIobed in
exanple 3 part d) fromthe product of pgyt d) to give the subtitle
compound. MS(ESI) 399 [M+H + 25 f) (9S)
5-1[4- Hydroxyl soxazol i di n- 2-yl | carbonyl | - 3- rrethyl -1-(1- rrethyl et hyl)-6-(
Ll:%)-l) di one
~h

pr oduct ]
CDC13 123 7 , ; e
4.60-4. éﬁ% éﬁmﬁﬂ thé ?&e&u@%&rmm exa’iqﬁ@B !paﬁsi ﬂrbhlrtile prmea B Pait eo)m( 1H, m,
7.43-7.44(1H m & 95-7.99( 1 1H, m), ssb
03/ 0118@8vd:tﬁa’¢1@e@avnpmM @G’C %QTﬁMéHb é&lcncm 0.81 085(3 1.55-

o1 pyr (91 ALY TRE e R L HOBB) 2 - Ge YTl o400 PR AR 7&?%%%4‘* s, oL >

6- Mer capg ¢y ﬁoﬁﬁt}hiﬂ) T 4 27 tHRD)] T BL7DE¢ 2H Ad) 1811 818)20d1 1me, 51.83(Mh,xbo)r e of
6- chl or o- 3- net -I-propyl -pyrimdine-2, 4(1H, 3H)-di one (3.76 g), sodium
hydr osul phi de hydrate (6 g) and ethanol (100 m) was stirred at room
tenperature for, .48 hours then concentrated in vacuo. The residue was

di ssol ve@ﬂ%&er (500 m) and washed with ethyl acetate (2 x 100 m).
The aque(%%-[n,rsaﬁﬁhms -Rox6 (ZH ethi - t hen
extracted w x 100 nl The  conbj z&b@rg&m c phase was
dri ed10Qyi¢avipoon A€ YO Lﬂﬂwﬂlﬁ&mml % ich was used
directly in the next step b) Met hyl 1 2 3 4-¢ietrahydro-3 6-di nethyl -

4- di oxo- 1- propyl t hi eno[ 2, 3-dl pyri m di @T boxyl ate Prepared fromt he
46

product of step a) foIIovm' ng the pyoc ofy\ exanple 3, stepa). S1H
CDCI3 15 1.00(3H,t), 1.81(2H, sextet),/ 2. 3H,s), 3.39(3H, s),
3.87-3.90(2H, m, 3.96(3H,s). c)> methyl) 1 2 3 4
t et rahydro- 3- net hyl -2 4-di oxo- 1- o[ 2 @-dl pyri m di ne- 5-carboxylic
acid nethyl ester Prepared usi socedn descrl bed in exanple 3 part
b) fromthe product of part b) to |20 gl%%g subtitle conmpound. S 1H
CDC13 1.02(3H,t), 1.82(2H, sextet), 91(2H,t), 4.00(3H,s),
4.68(2H,s) d) 1 2 3 4-Tetrahydro-3-nget hyl -
4- di oxo-| - propyl -6- (1H pyrrol o[ 2, 3- bl pyri di n- 3-

a) 1.2.3 4-Tetrahydro-3,6-dimethyl-1-(isobutyl)-2.4-dioxothieno[2.3-d]pyrimidine-5-

carboxylic acid
The subtitle compound was prepared by the method of example 3 step d) using the product of

15 example 3 step a). MS(ESD 297{M+HJ". & "Hpmso 0.93 (6H.,d), 2.21 (1H,non), 2.53(3H,$),
3.27 (3H,s), 3.75 (2H,d), 14.04 (1H,s).

b) (S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3,6-dimethyl-1-(isobutyDthieno[2,3-
dlpyrimidine-2.4(1H,3H)-dione

20 The subtitle compound was prepared by the method of example 1 step g) using the product of
step a). MS (APCI) 368 {M+H]". "H cpeis 1.00(6H,m), 2.25-2.37(1H,m), 2.46(3H,s),
3.39(3H,s), 3.53-4.09(5H,m), 4.61(1H,d), 4.71(1H,dt), 5.05(1H,d).

) (S) 5-[4-I(1,1 -dimethylethyl)dimethylsilyloxylisoxazolidin-2-ylcarbonyll-3.6-dimethyl-1-
25 (isobutyDthieno[2.3-dlpyrimidine-2.4(1H,3H)-dione
To a solution of the product of step b) (1.2 g) and imidazole (0.24 g) in dichloromethane (20

ml) was added tert-butyldimethylsilyl chloride (0.54 g). After stirring at ambient temperature



Iy methyl)thieno[2 3-dl pyrim dine-5-carboxylic acid nethyl ester 25
Prepared using the procedure described in exanple 6 part a) fromthe
product oWqQoarniissy to give the subtitle conpound. MS(ESI)pcAlGB(2Mssdo + e) 1
2 3 4-Tetrahydro-3-nmethyl -2 4-di oxo-1-prepyl - 6- (1H pyrrol of 2, 3- bl pvri di n- 3-
yl met hyl )t hi eno[ 2 3-dl pyri m di ne-5-car boxyl ic acid 30 Prepared using the
procedure described in exanple 3 part d) fromthe product of part d) to

give the subtitle conmpound. MS(ESI) 399 [ M+ + WD 03/011868 PCT/ B
-51 f) (f8) 16 h the mixture was washed with w)ater and ghe ol;ﬂganics poured onto a biotage colurr(l)n2 /03399

S-[[4-Hy azol |

3- bl pyr(?@g‘r‘?wfﬁ'y){%’("htb%}tf) ﬁ%e}r@o{h%ﬁ‘@qg Ila}p%gqr%mgﬁ %avlﬁ(t %—F@ﬁ%ﬂ 'o#e ulg%{gﬁ)glr 252,
usi ng t he)REREEHIIY 13859/ 8 ﬁ@QDdlsrU@WSBW)eO Bl (PHLs), ®Y0(PHEM t he product of part
e) to give the title conpound. (APCl )

0. 81- 0. S59KEH),2.30( 58, 0en )L 2@@@%%3 3693&,@)»51 521@%3#;1% 64@1%21.@)435%%%1«%

7 05 # ordafigd osd oo AR AR P e . 1o' e T

6-[ 4, 5- D chl or o- 2- oxo- (2HH) - t hi azol - 3-yl met hyl | - 5-[ 4- hydroxy| soxazol i di n- 2-

, 3H3) - di one

carboxylic acid

py
The SubtThd SabGABEOM &Jﬂmﬁa remasda mdlbodm(’cdxanh i3 wiabpheingths pegslog)
the product of . 15 gxa w ldytm D spbphsengths pegslug) ofusi ng

E) 6H, g)lo Ss_tepzq} 6 1H avon P; 0923?@3)( §H2é H S)) §9§¢9 ESI ?5%5/& gl’ @ﬁslbf)ng'%&é% S?’lH s).
D) S e AL MR 3B Yo MQQ@H A0 4T B Dy ST

4.69(1H,d), 4.87-4.92(1H,m).

e) (S) 6-[(4,5-Dichloro-2-0x0-3(2H)-thiazolylymethyl]-5-[4-[(1,1-

15 dimethylethyl)dimethylsilyloxylisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-thieno[2.3-
dlpyrimidine-2.4(1H,3H)-dione
The subtitle compound was prepared by the method of example 3 step c) using the product of
step d) and .4,5-dichloro-2-oxo-3(2H)-thiazolone. 8 'H cpais 0.11(3H,s), 0.12(3H,s),
0.91(9H,s), 0.98(6H,d),2.28(1H,non), 3.36(3H.s), 3.57(1H,dd), 3.66(1H,dd), 3.79(1H.d),

20 3.85(1H,dd), 3.99(1H,dd), 4.40(1H,dd), 4.88(1H,dd), 5.11(1H,d), 5.20(1H,d).

N (S) 6—[(4,5-Dichloro—2-oxo-3(2H)-thiazolvl)methvl]-5-[4-hvdroxvisoxazolidin-Z-

ylcarbonyl]-3-methyl-1-(isobutylthieno[2.3-d]pyrimidine-2.4( 1H.3H)-dione

To a solution of the product of step e) (180 mg) in THF (5 ml) under a nitrogen atmosphere,

25 was added glacial acetic acid (0.10 ml) follwed by 1N tetrabutylammonium fluoride solution
in THF (0.5 ml). After 16 h at ambient temperature the mixture was neutralised with sat
sodium bicarbonate solution and extracted into ethyl acetate. The organics were washed with
water, and dried over magnesium sulphate. Concentration in vacuo gave a white solid that
was purified by reverse phase HPLC to give the title compound as a white solid (100 mg).

30 & "Hpmso 0.92(6H,d), 2.18(1H,non), 3.20(3H,s), 3.43-4.11(6H,m), 4.60-4.76(1H,m), 5.04-
5.11(2H,m), 5.51(1H,s).



20 The subtitle conpound was prepared by the nethod of exanple 1 step Q)
using the product of step a). M5 (APCl) 368] MH—|] +. 81H CDC13 1. 00(6H m,
2. 25- 2. 37¢whH3m1868. 46(3H,s), 3.39(3H,s), 3.53-4.09(5H m ,PA/GR(2BEM) ,

4. 71(1H,dt), 5.05(1H d). (S) 5-f4-[(1

1- d|nethylethyl)dlnethyI5|Ionxyllsoxazo?ldln 2-yl carbonyl | - 3, 6-di net hvl -1 -
25 (isobutyl)thieno[2 3-dl pyrimdine-2 4(1H 3H)-dione To a solution of the
product of step b) (1.2 g) and im dazole (0.24 g) in dichloromethane (20
m) was Extepletldrt - but yl di met hyl si |yl chI oride (0.54 g). After stirring at

anbi ent qﬁ&?owlé&aé&fdlﬁ@-ﬂcﬁﬁﬁn@ xj.ure

G adi entls(fﬂdﬁ'l-slﬂlé@hﬂhu@né[Q,@pmi_ihhdimlz,ni(m@ghﬂmnemat hane gave the
sub-titl'e conpound as a colourless solid (1. (gﬁ g). S 1H CDC13 0.09(3H,s),
forl)

0.11(3H,s), 0.90(9H,s), 0.99(6H,d), 2.30(1H 2.44(3H,s), 3.36(3H,s),
3.54(1H dd), 3.64(1H dd), 3.75(1H, &}, © 3N%1H dd)., 3.98(1H, dd),
4.47(1H,dd), 4.89(1H,dd). d) (S). 6-[[Bro yl)-5-f4-f(1 1-dineth lyy
ethyl)dlnetthS|IvonvllsoxazollaN -
yl carbonyl | - 3-met hyl -1 - (i sobutyllcé)l hj
The subtitle conpound was prepa flhod of exanple 3 step b) using
the product of 10 step c). S1 13 0709(3H,s), 0.12(3H,s), 0.98(9H, s),
1.00(6H,d), 2. 31(1H, non), 3.36(3H,8), 3.63(HH, dd) 3.68(1H,dd), 3.81(1H d),
3.87(1H,dd), 4.00(1H,dd), 4.37(1H,dd), 4.64(1Hd), 4.69(1Hd),

4.87- 45 9R(glith | 'S)Dln@th\(lﬁ)H-ﬁvxfaﬁél 4-y)methyl]- 1-isobutyl-3-methyl-2.4-dioxo-1,2,3.4-
5D|chloro oxo 3(2H) - 1 |azolyl)nethyl-5f4 1(1,1 15 dineth

| pvrim di ne-2, 4(1H, 3H) - di one

| I et hyl )tdir rbonyl | -3-nmethyl -1-(isobutyl)-t

hi enof 2. 3-_ 1 id . i d
b'ye{‘ﬁe Er, '”ﬁe?%“%%n %?ﬁlo%éﬁ ol S pRIBAGIEREE T cpar @
4, 5-di Ciﬁd@ﬂ@o &m&t ﬁﬂ&td)rrdfhhapmtl@cn@f eSanijie GD@IB2)A1 fgl@ﬁ&ﬂé}pen@ni@l@ﬁﬂ s),

0.91(9H,s), 0.98(6H,d), 2. 28(1H, non) , 3. 36( 3H

3. 79( 1H, @64 12D 1 dghlorpmatne G0gay EPf’ifa‘di}tfo n46ftéf#8dla)aq %ﬁﬁzmﬁ% it -
5. 11(i, i ? )3% nﬁh%%é %cﬁleq)andftﬂe Iﬁg%t rg s{n(réd vighloubly@bot &; cﬁﬁﬁe@x@ﬁhﬂm’téﬂ (3@ &) and

| ) met hyl roxyl soxaz i n-2-
yl car bo ny;{tfac&dmﬂhgthyll ackiasofiut §0 Jl)hDegenfcXxBeadts werd dfiel ger ankydIoys3H) - d| one

To a solution of the product of ste in T 5.m
ni t r ogenmASRASEh aHEate, fﬁ@r%a?él &Hﬂ%‘ﬁatgﬁi Hzi‘ileglre(g]fg?%@ssélﬁ gﬁ(e 86511.‘6ue)rﬁv ? lﬂﬁ [Shed by
IN tetra zEéflhﬁmWEB%df&h%Ja b\q';‘? sitieh, WihiBly witihethiiFacefited ThE broddtt wis disdivedt
anbi ent nperature t ture was neutralised with sat
in tetrahydrofuran (20 ml) and methanol (3 ml) then treated with sodium hydroxide solution
15 (1M, 2.57 ml). After 3 days, the mixture was evaporated under reduced pressure to ca. 5 ml,
diluted with water (25 ml) and extracted with ethyl acetate (25 ml). The aqueous phase was
acidified with hydrochloric acid and extracted with ethyl acetate (3 x 25 ml). Organic extracts
were dried over anhydrous magnesium sulfate, filtered and evaporated under reduced pressure

to give the sub-title compound as a solid (0.23 g). MS(EST) 391 [M+H]". 8 'Hpwmso 0.85 (6H,
20 d), 2.05-2.18 (1H, m), 2.08 (6H, 5), 3.17 (3H, s), 3.62 (2H, d), 3.71 (2H, s).

b) (S) 6-[(3.5-Dimethyl-1H-pyrazol-4-ylymethyl]-5-{ [4-hydroxvisoxazolidin-2-yl]carbonyl }-

1-isobutyl-3-methylthieno[2,3-dlpyrimidine-2.4(1H,3H)-dione.

25 Prepared using the procedure described in example 1 part g) from the product of part a) (225
mg) and (S)-4-hydroxyisoxazolidine hydrochloride {example 1 part b)} to give the title
compound as a solid (98 mg). MS(EST) 462 [M+H]". 8 'Hpumso 0.87 (6H, d), 2.05-2.20 (1H,



sodi um bi carbonate solution and extracted into ethyl acetate. The organics
were washed with water, and dried over magnesi um sul phate. Concentration
in vacuo vaves/aisskite solid that was purified by reverse RUTaSB2KBIC t 0
give the title conpound as a white soli@,(100 ng). 30 5 1HDMSO 0. 92(6H, d),
2.18(1H,non), 3.20(3H,s), 3.43-4.11(6H m, 4.60-4.76(1Hr), 5.04-

5.11(2H, M, 5.51(1H,s). WO 03/011868 PCT/ GB02/ 03399 -53- Exanple 11 (S)
6-[(3,5-Di et hvl -1 H pyrazol - ylémath | | -5-{4-hvdroxvi soxazal i di n-2-vyl| carbo
nyI} 1- 1h) GHGt@H; 9, Al KYHt $i 3AB[COBHMDpI A3 &L )43 20141 OfiTsha: 44y o o

5 o et r@éﬁ@%ﬁﬁ %%W)@L?%ﬁ (5, 9y 1283 % st hyl - 2, 4- di oxo- 1, 2, 3, 4-

t et rahydrot hi eno[ 2 3-dl pvrim di ne- 5 car boxyl i ¢ acid. Potassium carbonat e
(3.55 g) and dichl orobis(tri phenyl phosphi ne)cobalt(ll) (0.1 g were added
to a stilxappledPution of the product of exarrpl e 3, part a) (1 g) and

. l)(@qléﬁl,)l_(gpp@g_ ni trogen.
= vas added and the m xture
stirred ¢4 e B {,.3&0eddiomet racted with
et hyl acet . Organic extracts wer e dr| ed over anhydrous
magnesi um sul fate, filtered and evaporated under reduced pressure. The
residue was purified by colum chromat ographgp"bver silica, eluting with
ethyl acetate. The product was dissol ved @tﬂetrahydrofuran (20 M) and

y

met hanol (3 m) then treated with xi de solution 15 (1M 2.57

m). After 3 days, the mxture wa d under reduced pressure to ca.
5m, diluted with water (25 mj\' cted with ethyl acetate (25 m).
The aqueous phase was acidifie dr ric acid and extracted with

ethyl acetate (3 x 25 nm). Orgé’mc extract s/ re dried over anhydrous
magnesi um sul fate, filtered and\prorat r reduced pressure

a) (S) 6-(Bromomethyl)-5-{4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-
(isobutyl)thieno[2,3-d]pyrimidine-2.4(1H,3H)-dione
Prepared from the product of example 10 part b) by the method of example 3 part b).

10 & 'H cpapz 1.01 (6H, d), 2.27-2.36 (1H, m), 3.39 (3H, s), 3.58 (1H, dd), 3.69-3.76 (2H, m),
3.88 (1H, dd), 4.01 (1H, d), 4.13 (1H, dd), 4.59 (1H, d), 4.60 (1H, d), 4.72 (1H, d), 4.89 (1H,
d).

b) (S) 5-{4-Hydroxyisoxazolidin-2-ylcarbonyl }-3 -methyl-1-(isobuty])-6-[(1,3,5-trimethyl-
15 1H-pyrazol-4-yDmethyl]lthieno[2,3-dlpyrimidine-2,4( 1H ,3H)-dione.

Potassium tert.-butoxide solution (1M in tetrahydrofuran, 2.99 ml) was added to a stirred

solution of the product of part a) (1.00g) and 2,4-pentanedione (0.31 ml) in tetrahydrofuran
(20 ml) at room temperature under nitrogen. After 18 h, 8 ml of this solution was treated with
methylhydrazine (64(.1) and after a further 24 h the mixture was evaporated under reduced

20 pressure. The residue was purified by reverse-phase preparative HPLC with gradient aqueous
ammonium acetate/acetonitrile elution then by column chromatography over silica, eluting
with ethyl acetate/methanol (24:1) to give the title-compound as a solid (24 mg). MS(ESI)
476 [M+H]". 8 "Hpmso 0.88 (6H, d), 2.02 (3H, s), 2.08-2.18 (4H, m), 3.19 (2H, ), 3.21 (1H,
s), 3.47 (0.67H, d), 3.62 (3H, ), 3.55-4.03 (6.67H, m), 4.10 (0.67H, dd), 4.58-4.78 (1H, m),

25 5.52(1H, d).



to give the sub-title conpound as a solid (0.23 g). MS(ESI) 391 [ M+H] +.

6' HDMSO 0.85 (6H, 20 d), 2.05-2.18 (1H, m, 2.08 (6H, s), 3.17 (3H, s),
3.62 (2H wa)o3/031868 (2H, s). b) (S) 6-[(3 5-Di nethvl - 1H pyrrcautBeR/03399

1)) met hyl | - 5-{[ 4- hvdr oxvi soxazol i di n- 2; y&| car bonyl ) -

1-isobutyl -3-nethylthieno[2 3-dl pvrimdine-2 4(1H, 3H)-di one. 25 Prepared
using the procedure described in exanple 1 part g) fromthe product of part
a) (225 ng) and (S)-4-hydroxyi soxazolidi ne hydrochloride (exanple 1 part

b)} to @__mnl@@mle corrpound as a SO|Id (98 rrg) I\/S(ESI) 462 [ MkH] +.

6' HDVBO Q. 8 , (18 : Soldin-224 M,
3.19 (2¢RLS 4 q f J 69 2 7 9 ,i%ln'z "4 05
(0. 67H, m)a,rbén 03.th&h F-Hlsdﬂtl 1570437 idinle;2.&(1 ond), 12.08 (1H,

5 14. W(Tﬁléisﬁlﬁ%m,@@ﬂld WRhDIEPYled By ﬂ??rf}l?qho‘i of EXamRe PRt nfEpmh e Rofycts;ol

t ri rret hyI - | g %aéﬁl ﬁlﬁ&f{]gs%@]yﬂ%{% gg)@ﬁ%?gi%/%i LM‘+$E|+US %Tc%&}b!%"') di one

g g?ldf OWHd %@@(mgbp?et |ZC39}(13191I15%53358 (3% m)]?BfSﬂl(llr{]ldda 3(%(8350@111)1&)?18@?01‘ io
pyri m di ne- ne Prepare romthe pr 0 e

part b) 387 (tlﬁbmbrét élle( )56 GHghr 4. 797544 8'“)121 %ﬁ%ﬁf)ig ég)ga:gﬁ

2.27- 2. 9H(1 m, 3.39 (3H, s), 3.58 (1H, dd), 3.69-3.76 (2H, n) 388

(1H, dd)Y 401 (1H, d), 4.13 (1H, dd), 4.59 (1H, d), 4.60 (1H, d), 4.72

(1H, d), 4.89 (1H, d). b) (S 5

{4- Hydr oxyi soxazol i di n- 2-yl car bonyl } -3-nmet hyl -1 - (i sobutvl)-6-[(1, 3,5-trinet

hyl -~ 16 Exampled3H) - 4-y| ) net hyl | thi eno[ 2 3-di pyri ni di ne- 2, 4( 1H, 3H) - di one.

Pot assi Slnieth 1661 erﬁéﬂi Bl‘H-l?enQﬂniﬁhioMBS
added t ] .

under nltrogen After 18 h, 8 m of this solutlon was treated with

15 a) 1.2.3.4-Tetrahydro-3-methyl-6-[( 2-methyl-1H-benzimidazol-1-yl)methyl]-1-(isobutyl)-2.4~

dioxothieno[?2,3-d]pyrimidine-3-carboxylic acid, methyl ester

Prepared using the procedure described in example 3 part c) from the product of example 3

part b) and 2-methylbenzimidazole. MS(API) 440 [M+H] *. & '"H cpes 0.9(6H, d), 209-

2.12(1H, m), 2.63(3H, s), 3.39(3H, s), 3.62(2H, d), 4.01(3H, s), 5.49(2H, s), 7.23-7.35(3H,
20 m), 7.7-7.75(1H, m)

b) 1.2.3 4-Tetrahydro-3-methyl-6-[(2-methyl-1H-benzimidazol-1 -yDmethyl]-1-(isobutyl)-2.4-

dioxothieno[2,3-dlpyrimidine-5-carboxyvlic acid

Prepared using the procedure described in example 3 part d) from the product of part a) to

25 give the subtitle compound. MS(ESI) 426 [M+H] *



met hyl hydrazine (641) and after a further 24 h the m xture was evapor at ed
under reduced 20 pressure. The residue was purified by reverse-phase
prepar at i w® idRLB6s t h gradi ent aqueous ammoDni um acet at e/ aAVEBO2BEY9e

el ution then by colum chronat ography oFgr silica, eluting wth ethyl
acetate/ nethanol (24:1) to give the title-conmpound as a solid (24 np).
MS(ESI) 476 [MtH +. S 1HDWVSO 0.88 (6H, d), 2.02 (3H s) 2 08-2.18 (4H,
n), 3.19 (2H, s) 3. 21 (1H .ds) 347 (0367H d% =k 2 . .3.55-4.03

- [ 4- hydr oxy-i soxazol i di

n-2- vyl (I&éplkb@é‘ty liding the procedure described in example 3 pa1t e) from the product of part b) to
- 3- net hyl

butvl)thi 3-dl d -2,4(1
corrpouncglwaéleﬁftgp;ﬁéwuwl f’ﬂ%éABGDlﬁé% B @Cll 0&%’9 85(%61“9@”%0}%1’%{}%11& s

B1H CICTD 0 G6 I Bh oy 2 o5 R 3 B ‘58@*‘3&'*553 TPUER g poh A,

(1H, dd) ;m§4. §6¢131 7&9 @mm?saﬁ 8 4481H ( a1, 53-5. 54(214 ) 1020 TH8GH, )56.39-

1H,d 47°70-4 1H, 492 1H,d 5.13-5.30 2H, 10 Exanple 13ii
ES) ) 742(1Hm)76 -7.71(1H, m ( ) (2hm- i )
5-[ 4- Hydr oxyi soxazol i di n- 2- yI car bonyl | - 3- net hyl - 6-[ (2- net hyl - | H- benzi m dazo
| -1- yl)methyll-I-(isobutvl)thieno[2,3-dlpyrimdine-2,4(1H, 3H)-dione OO0

.OH N Reample@3iii)N S 15 a) 1 2 3

4 Tet r ahydr o- -metthI- 6-[.(2

Y- 2. 410 (S 6ol Ayl P bomiiiidargl A ol iR e itan
Prepare _23 19K ﬂm’é part c) fromthe
produ Ctdmm 3-4-BuliRGRAY ﬁhﬁ% yrbenzi m dazol e. MS(API) 440 [ M+H]
+. 81H CDC13 0.9(6H, d), 209- 2.12(1H, m, 2.63(3H, s), 3.39(3H, s),
3.62(2H, d), 4.01(3H, s), 5.49(2H, s), 7.23-7.35(3H, 20 m, 7.7-7.75(1H,

m b) 123 o)
4- Tet rahvdr o- 3- net hyl - 6- [ ( 2- rrethyl 1H beyz| awl-l-yl)rrethylI-I-(isobutvl
)-2,4- dioxothieno[2 3-dlpyri m\qu n rbﬂ ll'ic acid

YN@

a) 6-[(2-FEthyl-1H-benzimidazol-1-yDmethyl]-1.2,3,4-tetrahydro-3 -methyl-1-(isobutyl)-2.4-

dioxothieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester

15 Prepared using the procedure described in example 3 part ¢) from the product of example 3
part b) and 2-ethylbenzimidazole to give the subtitle compound, which was purified by flash
silica chromatography eluting with 30% to 70% ethyl acetate in isohexane. MS(ESI) 455
IM+H] *. 8'H cpes  0.86-0.88(6H, d), 1.44 —1.503H, t), 2-2.1(1H, m), 2.89-3(2H, q),
3.39(3H, ), 3.59-3.62( 2H, d), 4(3H, ), 5.50(2H, ), 7.2-7.34(3H, m), 7.60-7.78(1H, m)

20 ,

b) 6-[(2-Ethyl-1H-benzimidazol-1-yDmethyl]-1,2,3 4-tetrahydro-3-methyl-1-(isobutyl)-2.4-

dioxothieno[2.3-dlpyrimidine-5-carboxylic acid

Prepared using the procedure described in example 3 part d) from the product of part a) to
give the subtitle compound. MS(ESI) 441 [M+H] *. 8 "Hpmso 0.79-0.81(6H, d), 1.30 -

25 1.35(3H, 1), 2 -2.1(1H, m), 2.88-2.95(2H, q), 3.25(3H, s), 3.58-3.61( 2H, d), 5.80(2H, s), 7.2-
7.23(2H, m), 7.57-7.63(2H, m)



Prepared using the procedure described in exanple 3 part d) fromthe
product of part a) to 25 give the subtitle conpound. MS(ESI) 426 [ MH +

WO 03/ 01186B03RCT¥6&B02/ 03399 -56 c) (9S) PCT/GB02/03399
5-[[4- Hydroxyi soxazol i di n-2-yl | carbony1ls3-met hyl - 6-[ (2- et hyl - | H benzi m da
zol-1- I)ymethyll-1-(isobutyl)thieno[2 3-dl pvrim dine-2,4(1H, 3H)-di one

Prepared using the procedure described in exanple 3 part e) fromthe

product of part b) to give the title conpound. MS(APCI) 498 [ M+H] +.
S' HcDC13:) 0S8 @-FxBy6 HA- mzmﬁdmm-vl)meﬂwn Sﬁﬁ@cﬁum&@w,i s),
3. 38( 3H, s}l 3.52- 3. T : . 4.01-4.07(2H, m,4.59(1H,

d), 4.71ney Aigpb 28 M, 7.22-7.28(2H, m), 7.39-
7.42(1 re ec? El%%% f&e&ﬁre rﬁksc@béﬂ%ﬁ @x%rﬁ%le) érOeX §bm the product of part b) to
zZi

6-f ( 2- Et dazol - |rf)ma f 4- hydr oxyi soxazol i di n- 2- yﬁar bo
nyl | - 3- gied Iliyd tifle (comgbuncy Bl)tmhplar thation yoﬁlqshrsﬂ#ﬁadmﬁ@mztog(aphiy Iting Witk

2or Lsigeatell ety aht e b Sh ey Rens] Mlpz el sampbibbad 2 2

3-dl pvri 5519?1\?% | 5er Cbsomisb ef qr29L51 PreHaned -us{I1Hg mh))e.88-
procedurlgﬁsgelggrl bed in gxa 3 part ?:Gfgf rjomthe product_ of exarrpl e 3

part b) RHE(2PE e hyRDERE sk aéwtkl(t&ﬁ gnid 81 3D UMY Fret. BA Fp dkt S S lcH Hhas

Poet at o )i SohenTeit meg ST 2R Babey 3ok B SR "oat et oy
1.44 -1.50(3H, t), 2-2.1(1H m), 2.89-3(2H q), 3.39(3H s), 3.59-3.62(2H,
d), 4(3H, s), 5.50(2H, s), 7.2-7. 34(3H, m, 7.60-7.78(1H, m 20 b) 6 f(2

Et hyl 10 HEk®sm plerﬁmZOI 1-yl ) met hyl | 2 3
\ - | I '
. 3 3

conpound
t), 2 -2anl.2.Bi4-htrahydme3-potiy

? (’ reDYc
S 80( 2H, Vﬁl)nethvﬂaueno[i 3 aﬁ&\!ﬁmmne casrgoyzvlﬁ%@gﬁmemvl ester

15 Prepared using the procedure described in example 3 part c) from the product of example 3

part b) and 2-n-propylbenzimidazole to give the subtitle compound after purification by flash

silica chromatography eluting with isohexane:ethyl acetate (1:1). MS (APCI) 469 [M+H].

& 'Hpuso 0.81-0.83(6H,d), 0.94-0.99 (3H, t), 1.72-1.82(2H, sextet), 2.01-2.08(1H, m), 2.80-

2.85(2H,0), 3.19(3H, s), 3.59-3.61 (2H, d), 3.78(3H, s), 5.65(2H, 5),7.15-7.23(2H, m), 7.53-
20 7.59 (2H, m)

b) 1,2.3.4-Tetrahydro-3-methyl-1-(isobutyl)-2.4-diox0-6-[( 2-propyl-1H-benzimidazol-1-

yDmethvyl]thieno[2,3-d]pyrimidine-5-carboxylic acid

Prepared using the procedure described in example 1 part f) from the product of step a) to

25 give the subtitle compound . MS (APCI) 455 [M+H]. & "Hpmso 0.78-0.85(6H,d), 0.94-1 (3H,
1), 1.74-1.86(2H, sextet), 2-2.07(1H, m), 2.87-2.92(2H,1), 3.25(3H, s), 3.58-3.6(2H, d),
5.82(2H, s), 7.21-7.27(2H, m), 7.58-7.65 (2H, m)

¢) (S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl] -3-methyl-1-( isobutyl)-6-[(2-propyl-1H-

30 benzimidazol-1-yDmethyllthieno[2,3-d]pyrimidine-2.4(1H.3H)-dione,

Prepared using the procedure described in example 3 part e) from the product of step b) and
(S)-4-hydoxyisoxalidine hydrochloride [example 1 part b)] to give the title compound. MS
(APCY) 526.2[M-+H]. & "Hpuso 0.80-0.84(6H,m), 0.95-1 (3H, t), 1.76-1.83(2H, sextet), 2-



WO 03/ 011868 PCT/ GB02/ 03399 -57 c) (S) 6-f(2-Ethyl-1H benzim dazol-1- 1)y
nmet hyl | - 5-f 4- hydr oxyi soxazol i di n- 2- vl car bonvl | - 3-

met hyl - | - wiosasmaiseB ) t hi enof 2 3-dl pyri m di ne- 2, 4( 1H, 3H) - di orreTREBRABEY USi NQ
the procedure described in exanple 3 parkg e) fromthe product of part b) to
give the title conpound after purification by flash silica chromatography
eluting with 5% 5 nmethanol in ethyl acetate followed by a
recrystallisation fromethyl acetate/isohexane. MS(APCI) 512 [ Mt

s HDVBO 201 (@, Gn)B 2 $4-2-90§2H,1)28.2- BEB4Y)3R5-3.91 BH, m)1 3113.9842-55, BB~ 424 b2 2H,

i S8 Bt bl el gl st ©
7. 620|@14162§1(1 yH m 10 Exanple Div) (9)

5 [4 Hvdr oxvi soxazol i di n-2-vl.carbonvl| -3-nethyl-1-(isobutyl)-6-f
(2-propvl -1 H benzi m dazol - 1-yl ) net hyl | t hi enof

2, 3-dl pyrim 4(1H, 3H)-dione a) 1 2 3
4- Tet rgmwhyl -1 -(isobutvl)-2
4- di oxo-@@&) fs(ra-mvcnwvrsaﬁzbﬁﬂm- _ h

procedur imidazel BYHERIE < . s G of exanple 3
part b) and 2-n- propyl ben2| m dazol e to give the subtltle conmpound after
purification by flash silica chr omat ogr aphy el ut| ng W th isohexane: et hyl
~ SOHDNIRG- [0 - (Rretiny iy AlEl-Bynzimidazolal-99
(3H, t), 1721822H, - ,280 285(2Ht)
3. 19¢( 3@-1 lgethya]-2 D 4 XVEC65(2H, s),7.15-7.23(2H, m,
7. 53 20%1% %’gd(lgl% IFQ B r@de%cﬁbé&%h%ﬁﬁ%ﬂl‘é@'ﬁﬂrtr@tfﬂ)‘fﬂ tHe'[{rd)cﬁQbUﬂebdahrpIeS
4- di oxo- P pl %en2| m dazol -1 - vyl hyl'| t hi enof
3-dl pyri pardi))rm}dsz-mrﬁyhmdbemmadolem@vaeme lagb-ﬁge pmpwr@cwwc@e%n bed in
exanple 1 paﬁt f) fromthe product of step a) to 25 give the subtitle
corrpound MyH (APCl) 455 [MtH] . 8' HDMSO 0. 78-0.85(6H,d),- 0.94-1 (3H, t),
1.74-1.86(2H, sextet), 2-2.07(1H m, 2 87- 2. 92(2H t) 3. 25(3H s)
3.58-3.6(2H, d), 5.82(2H, s), 7.21-7. (2 765d( I—i c) (9
5-f 4- mdﬂ;ﬁ-ﬂa@hﬂg@bhﬁmn@tyﬁ) -6- (methvlthlo) lH benzimidazol-1-
-3-nethy| -1 - yli%“&; 3th1en_ol(2.23 pr%}ﬁd nys_quo&gpghgmdazol - Ny

met hyl | t Tmeimy j-dar one, Prepared using the

procedur Pre@@@@rds ?C{hé ﬁro@édlﬁ@ H&cﬁb@ﬁihtexempfer Ipart f) érom thegprodust okstepapyo and
(S) - 4- hydoxyi soxali di he hydrochl ori de_ [ex b)] to give the title
conpoundgiviEhe mmlgcmuzflmﬁuw ltSSﬂmé@@*%ég%ﬁ?‘é;h] 0.95-1 (3H, t),
1.76-1.83(2H, sextet), 2

i-
)—A

20 ¢) (S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-( isobuty])-6-[2-(methylthio)-1H-

benzimidazol-1-ylmethyllthieno[2.3-d]pyrimidine-2.4 (1H,3H)-dione

Prepared using the procedure described in example 3 part e) from the product of part b) and

(S)-4-isoxazolidinol hydrochloride to give the title compound. MS (APCT") 530 [M+H]*

8 'H cpas 0.87(3H,s), 0.81(3H,s), 1.98-2.19(2H,m), 2.8(3H,s), 3.21(3H,m), 3.58-4.17(6H,m),
25 4.6-4.8(1H,m), 5.43-5.58(2H,m), 7.15-7.19(2H,m), 7.54-7.6(2H,m).



WD 03/ 011868 PCT/ GB02/ 03399 -58 2.1(1\, n), 2.86-2.90(2H ), 3.2 (3H, s),
3.5-3.61 (3H, m), 3.7-3.92(2.5H, n), 4.4-4.15 (0.5H, m), 4.5-4.6 (0.4H,

m, 4.8 (WwoeHH1geg 5.52-5.57(3H, m), 7.16-7.19(2\, m, 7.FCT/GRR/N03§LH, 2m) 5
Exanple 13 v) (9S)

5-f 4- Hydr oxyi soxazol i di n- 2- vl carbonvll-f‘ss’ rrethyl-l-(lsobutyl) 6-f2-(nmethvlth
i 0)-1H benzi m dazol -1 -yl nmet hyl | t hi enof 2, 3-dl pvri m di ne-2,4 (1H, 3H)-di one
a) Methyl 12 3

4- TetraMMyl-l-(lsobutyl) 6-f 2- (n'ethvlthl 0) - 1H benzi m dazol -1- 10
I s

4SS e npg RARYh AL HBAARAISRINS! N
e ) exanple 3

2 compound.

4- Tetrahydro 3-nmethyl -1-(isobutyl)-6-f2-(nmethylthio)-1H benzi m dazol -1 -

| ymet hyl | -2 4-di oxot hi enof 2 3-dl pvri m di ne-5-canboxylic acid Prepared using
the procedure described in exanpl € 1 from the product of step a),

to give the sub-title conmpound asfa wh HO id. M5(APCI) 459 [MtH + 20
c) (9

5- f4- Hydr oxyi soxazol i di n- 2- vlcaLEEnv
i 0)-1H benzi m dazol - 1-vl methv vrimdine-2,4 (1H, 3H)-di one
Prepared using the procedure d&cri bed 3 part e) fromthe
product of part b) and (S)-4-iso azlié d| ochloride to give the
title conpound. MS(APCI +) 530 | 81H'\tDC 0.87(3H,s), 0.81(3H,s),
1.98-2519(2H, M, 2.8(3H,s), 3. 21(3H m, 3.58-4.17(6H M, 25 4.6-4.8(1H m,
5.43-5.58(2H, ), 7.15-7.19(2H, ), 7.54-7.6(2H n). W 03/011868

PCT/ GB02/ 03399 -59- Exanple 13 vi) (9S)
5-[ 4- Hydaoxyd, $d)e&szrd46n{22(hvdiuo nothyl)tl .i' LA
-1- ylmet, h i
| nvri ni ddd

The product of example 3 part b) (0.6g,) was d1ssolved in DMF (5 ml). 2- Hydroxymethyl—

thyI-I-(isobutyl)-6-f2-(rrethv|th

aliizi m dazol

10 benzimidazole (0.28g,) and anhydrous potassium carbonate (0.6 g) were added to the solution,
which was stirred for 16h. The sub-title compound was obtained as a white solid after
filtration of the reaction mixture and evaporation (0.18 g). MS (APCI) 457 [M+H]". § 'H
cocis 0.87(3H,s), 0.9(3H,s), 2.1-2.2(m, 1H), 3.38(s,3H), 3.57-3.64(m,3H), 3.96(s,3H),
4.97(s,2H), 5.64(s,2H), 7.26-7.38(m,2H), 7.22-7.3(m,1H) and 7.74-7.8(m,1H).

15
b) 1.2.3 4-Tetrahydro-6-[2-(hydroxymethyl)- 1 H-benzimidazol-1-ylmethyl]-3-methyl-1-

( isobutyl)-2.4-dioxothieno[2.3-dlpyrimidine-5-carboxylic acid

The sub-title compound was prepared using the procedure described in example 3 part d)
from the product of part a) to give the sub-title compound. MS (APCI) 443 [M-+H]*
20
¢) (S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-6-[2-(hydroxymethyl)-1H-benzimidazol-1-
ylmethyl]-3-methyl-1-(isobutyl)thieno[2.3-d]pyrimidine-2.4(1H,3H)-dione
The title compound was prepared using the procedure described in exampe 3 part e) from the
product of example part b). MS (APCI) 474/475 [M+H]*. & 'Hpmso 0.83(3H,s), 0.85(3H,s),
25 2.06-2.18(1H,m), 3.22(3H,s), 3.42-3.98(6H,m), 4.7-4.8(1H, s(br)), 4.82(2H,s), 5.25(1H,s),
5.49(1H,s), 5.62(2H,s), 7.16-7.19(2H,m) and 7.57-7.6(2H,m).




ONSN\ HON a)1 2 3

4- Tetrahydr o- 6-[ 2- (hydr oxynet hyl ) - 1H benzi m dazol - 1- yl net hyl | - 3- net hyl -

(1 sobut yl w03 tieexot hi eno[ 2 3-d] pyri m di ne-5-carboxyl i ¢ adTGBoTEBkDY ester
The product of exanple 3 part b) (0.6q,gywas dissolved in DVF (5 nl).

2- Hydr oxynet hyl 10 benzi m dazol e (0.28g,) and anhydrous potassi um carbonate
(0.6 g) were added to the solution, which was stirred for 16h. The
sub-title conpound was obtained as a white solid after filtration of the

react i olixainple ¥®vithd evapor ation (0 18 g). M5 (APCI) 457 [N%Fﬂ+ S1H
cocl3 O, . x) Z , ) ,
3.96(s, 3 4

7.74-7 %émﬁﬁ-&azol-'i

4- Tetrahy y roxynethyl) 1H benzi m dazol - 1-yl net hyl | - 3-nmet hyl - | -

(|sobutyl) 2 4- dIOXOthIenO[Z 3-dl pyri m dine-5-carboxylic acid The sub-title
conmpound was prepared using the procedure described in exanple 3 part d)
fromthe product of part a) to gi ve o} eNé_JE-tltle conpound. M5 (APCl) 443
[I\/H—|]+ 20 c) (9

5-[ 4- Hydr oxyi soxazol i di n- 2-yl car - 6- [ 2- (hydr oxynet hyl ) - 1H benzi m dazol
-1 - ylnmethyll-3-nethyl-1-(isobut 2 3=dl pyrimdine-2,4(1H, 3H)-di one
The title conpound was prepare@ usyng tHh P gdure described in exanpe 3
part e) fromthe product of exanpke 2rﬁga ~AB (APCl) 474/ 475 [ MtH| +.
S HDMSO 0. 83(3H,s), 0.85(3H,s), 25(2.06-2.18(1H m, 3.22(3H,s),
3.42-3.98(6H,m, 4.7-4.8(1H, s(br)), 4.82(2H,s), 5.25(1H,s), 5.49(1H,s),
5. 62(2H s), 7.16-7.19(2H, m and 7.57-7.6(2H, m. WD 03/011868 PCT/ GB02/ 03399

pl e 13 vii) (9S) )

5- f 4- Hy a0 hikJidsBetahytay3-mesh

benzi m daz (1 50l : T
2 3-dl p B0k 4] Gildes ;;ﬁﬂﬁﬁél)lé Bl C%.%&KIIC amd, methyl esterH \ 1

Sodium hydride (0.24 g, 60% in mineral oil) was added portionwise to a stirred solution of

10 2-(methylamino)benzimidazole (0.93 g) in DMF (50ml) at 0°C under nitrogen. After stirring
for 30 min at room temperature a solution of the product of example 3 part b) (2.16 g) in
DMF (10 ml) was added dropwise and the reaction was stirred for 16 h at room temperature.
The solution was poured into water and extracted with ethyl acetate. The combined extracts
were dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was

15 recrystallised from ethyl acetate to give the sub-title compound as a white solid, 1.5 g.

MS (ESI) 456 [M+H]". 8 Hpumso 0.83-0.85(6H,d), 2.05(1H, m), 2.94-2.95(3H,d), 3.19(3H,s),
3.60-3.63(2H,d), 3.84(3H,s), 5.39(2H.s), 6.83-6.87(2H,m), 6.90-6.99 (1H, 1), 7.08-7.11(1H,
d), 7.20-7.22 (1H, d).

20 b) 1.2,3.4-Tetrahydro-3-methyl-6-[2-(methylamino)-1H- -benzimidazol-1-ylmethyl]-1-

( isobutyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid

The sub-title compound was prepared following the procedure of example 3 part d) using the

product of part a). MS (APCI) 442 [M+HT

25 ) (S) 5-[4-Hvdroxvisoxazolidin—2—vlcarbonvl]—3-methvl-6-[2-(methvlamino)-1H—
benzimidazol-1-ylmethyl]-1-(isobutylthieno[2,3-dIpyrimidine-2 4(1H 3 H)-dione

(S)-4-Hydroxyisoxalidine hydrochloride (Example 1, part b)) (0.08 g) and triethylamine (0.09
ml) were added to a solution of the product of part b) (0.13 g) in dichloromethane (Sml). 1-



N\W O 51-r/ Na)l 2 3

4- Tetr ahvdr o- 3- net hyl - 6-[ 2- (et hyl am no) - 1H benzi m dazol -1 -vl net hvl | -1 -

(1 sobut yl w03 tie®xo- t hi enof 2 3-dl pyri m di ne-5- car boxyl i ¢ raai/@Bo2rB34Y |

ester Sodium hydride (0.24 g, 60%in mperal oil) was added portionw se to
a stirred solution of 10 2-(nethyl am no)benzi m dazole (0.93 g) in DW
(50m) at OC under nitrogen. After stirring for 30 mn at roomtenperature
a solution of the product of exanple 3 part b) 32.16 g) in DWW (1? m) was
added dilydvhrybemmttidzote (OER@)ives added o3 well es LBy -Ba3rdapethyamiRpHat ur e.

The sol utjon, ur int an t e e. The
combi nedubtigedb bl @423 chroRiEE BARLE Rt ife IRl 2 R P

concent ghsdadift. T8E Yolutidh ¥ ak Esicatteatvbisndbb radaced/mtaitd. S Bsidue wahpirifzedet at e
to give the sub-title conpound as a white, sol|j

b é _ d 1.5g. I\/Sq1 Ic) 458r
[ M+H] +. bg FEHDNEG chiggatpggshetaluing wittns grpienkgf 0-3%gnethan) e gf acetgie, Jbg o)
3.60-3.63(2H . 3.84(3H 5, 3= o 1H,
o st oo o saei:

- ra y ; .82 iny,1-
(1 sobut yIM{)%gu4- %E?%xgtt?\i érﬁgzo@dl Ezﬂ)mgdi ne- 5- car boxyl i csoaci g The sup-title
conmpoun®@-wa<1 Py mp & HAHE o1)] 3VI(HI, 9 6ﬁr®é@m)e3-8$‘3%ﬁ%i 8):.3-% r9f]‘(]§“}’ f*hg
51 4. by L B2 br4 Bl JRy( S it ol Y o BRs mCRle 227 .
benzi m dazol - 1-yl methyl | -1 - (i sobutyl)thienof2 3-dl pyrimdine-2 4(1H
3H) - di S) - 4- Hyd [ l'i di hyd hlorid Ex le 1, t b
(0 081 Exumpled3aiiyl am ne. (0. 00 M) wer o added Lo a <ol utioh of the
product ¢ i 1 3Ly b P 285 RIS -{ 2 inino- LAV erR h{dh SIGE

hohienel2pdipy Finddinedl]
The reaction mxture was stirred for 12 h tenperature. The

sol ution was concentrated under reduced pressure. The residue was purified
by flash silica chromatography eluting wth gogradi ent of 0-3% nethanol in

ethyl acetate. The 5 product obtaingd S /Ex‘cryst allised fromethyl
acet at e/ i sohexane/ net hanol to give it he i'f"b conmpound as a white solid
1 O
s 3.

(0.07 g). MB(APCI) 513.2 [MH +.~ 0.82-0.86(6H ), 2-2.1 (1H m,
2.9(3H, m, 3.2(3H s), 3.6-3.68 78-3.84(1H, n), 3.9-3.94(1H m),

42412 (1H, m, 4.6-4.8(1H, 2m9 5 2-5 6N, 6.86-6.99(3H, m,
7197 27 (2H i ( m_H Hﬁv—%N”) (3H m

15
a) 6-[(2-Amino-1H-benzimidazol-1 -yDmethyl]-1,2.3.4-tetrahydro-3-methyl-1-( isobutyl)-2.4-

dioxothieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester

The sub-title compound was prepared by the method of example 13vii, part a) from the
product of example 3 part b) (0.4 g) and 2-aminobezimidazole (0.16 g). MS(ESI) 442
20 [M+H]"

b) 6-[(2-Amino-1H-benzimidazol-1 -yDmethyll-1,2,3.4-tetrahydro-3-methyl-1-(isobutyl)-2.4-

dioxothieno[?2.3-d]pyrimidine-5-carboxylic acid

The subtitle compound was prepared using the method of example 3 part d) from the product

25 of part a). MS (ESI) 428 [M+HT"



10 Exanple 13 viii) (S) 5[4

Hydr oxyi soxazol i di n- 2-yl carbonyl | - 3- et hyl - 6- [ 2- am no- | H benzi m dazol -1 -

yl met hyl !V\fbc(svoauhstyl ) t hi enof 2. 3-dl pyri m di ne- 2, 4( 1H, 3H) - dilcameB(2@88990 O N
_-NO NSN\ HM N 15 a) 6 [(2Ag,no- 1H benzi m dazol -1-yl)methyll-1

2 3 4- tetrahydro 3-methyl -1 -(isobutvl)- §h4 di oxot hi eno[ 2

3-dl pyri mdine-5-carboxylic acid, methyl ester The sub-title conmpound was

prepared by the nethod of exarrpl e |3VI i, from t he product1 of

[ MeH] + b

3-dl pyriy ddt ﬁ@%x fpaR@ity tHom ﬁfébbf%ke@n o11p $ edhictisf
t he net hoé E éﬁﬂ gaﬁ)ta d)@fromet he produpclt 2?%?“’%5?‘?')3@%0(653??

428 [N%hmauﬂmwmmﬁﬂmﬂsaammeﬁl6802/03399 62 ¢) (S) 5-f4-H dy

roxyi soxazol i din ' -

i metmf T poqa gaﬁwﬂﬂitﬁfééﬁa G B TR B A SRS AE e o o
corrpounda Hepq t%ﬂle 2af 7eveanpi4eIm3vii) part c) fromthe
product rf b ESI) 49 H+ 5 S 1H CDC13 0. 93(6H, d),

2. 16228(IHrr) 33634(5Hrr) 362-4.37(6H,rr), 4.59(1H,d), 4.78 and

4. 9(1H, rolt r;ers 2.25(2H, AB q) and 7.16-7.4(4H m. Exanple 13 ix) (9

5f 4 Hy! ; xazol i di nyl carbonyl | - 3-met hyl -1 - (i sobutyl)-6-f
(2, 4, 5- t (i 340 Par dty-I-Boxazolidinylcarbonyl isobutyl 2.4,5-trichloro-1H-
Im dazol - 1- I eno 1H, 3H) - di one OH

y
10 imidazol-1- vlmethvl]th1eno[2 S-ﬂpsg'l{nndlne-z 4(1H 3H()-dlone

Hr
RN

a) Methyl 1,2.3.4-tetrahydro-3-methyl-1-( isobutyl)-2,4-dioxo-6-[2.4,5-trichloro-1H-imidazol-

1-ylmethyllthieno[2.3-d1pyrimidine-5-carboxylate

15 The subtitle compound was prepared by the method of Example 3 part ¢) using 2,4,5-
trichloro-imidazole and the product of Example 3 part b), and purified by chromatography
(Si0,/20%-50% ethyl acetate-isohexane). MS (APCI) 479/481/483 [M+H]". 8 "H cpeis
0.97(6H,d), 2.25(1H, septet), 3.39(3H,s), 3.74(2H,d), 3.99(3H.,s), 5.37(2H.s).

20 b) 1,2,3.4-Tetrahydro-3-methyli-1-( isobutyl)-2.4-dioxo-6-[2.4,5-trichloro-1H-imidazol-1-

ylmethylithieno[2,3-d]pyrimidine-5-carboxylic acid

The product of part a) (170 mg) was treated with lithium hydroxide monohydrate (31 mg) in
water (0.75 ml), methanol (0.75 ml) and THF (2.25 ml) for 4 h at room temperature. The
reaction was acidified with glacial acetic acid and evaporated to dryness. The residue was

25 dissolved in water and extracted into dichloromethane. Drying and evaporation gave the

subtitle compound (110 mg). MS (APCI) 465/467/469 [M+H]*



OOND --NO-"NSNCL NOCG a) Methyl 1 2 3 4
tetrahydro-3-nethyl -l -(isobutyl)-2 4-dioxo-6-f2 4 5-trichloro-IHimdazol -
1- yl met hwid a3liess®] 2 3- dlpyri m di ne-5-car boxyl ate 15 The sdivésd2e3sm@npound
was prepared by the method of Exanple 3¢gart c) using 2,4, 5-
trichloro-imdazol e and the product of ngarrple 3 part b), and purified by
chromat ography (Si Q2/20% 50% et hyl acet ate-i sohexane). M5 (APCl)

479/ 481/ 483 [MrH +. 8 1H CDClI 3 0.97(6H,d), 2.25(1H, se tetg 3. 39%13H, s),

3. 74(2H MWMlﬂkaﬁrbonm]&mﬂhﬂ -(isobutyl)-6-[4.5-trichloro-1
d 5

T 2 rimdi ne-5-carboxylic
acid Th er&rtﬁmt%&npzfun@ Wats pﬁ‘baﬁeﬂw m@mewaa of Emhpré 1Wtetﬁ"lg)l tistri therploddetati de

nonohydrate (31 ng) in water é\?{ met han\%aé I%) and THE (2. 25
m) for sneprb)aMSr(Gti?ﬁ?lb ERPEBYOH0 +IﬂEhe5 1 08 ( déc?%ﬁﬂ T RAER aC| al
nater gt 4t UaRRh St R RS U S AP ARSI e

btitle H 1460y, 469 [ MFH + WD 03/ 011868
ISDUCT/ IGBOZ/ OSggﬁgst{fPH rﬁ)lhfb(mm d)MVB26 ARCH); SRB(136d). [ MtH]

(S)-5-[4- Hydroxy 2- |soxazoI|d| nyl carbonyl | -3-nethyl -1-(isobutvl)-6-[4,5-tri

chl oro-| | -1-yl met hyl I t hi eno[ 2 3-dl pyrim di ne-2, 4(1 H, 3H) -di one The
title coﬂ%ﬁ & prepared by the nethod of Exanple 1 step g) using the
product @f s- rﬂtﬂﬂi&kynsbﬁﬂ@wm_ﬁzﬂ&w 6H, dd) ;
226(1Hseptet) (3 ' .3.66-3.70 (1H, m; 3.80-3.87
(1H me m; 4.90 (1H d); 5.25

(1H,d); 5.40 (1H d). Exarrple 13x) (S)
5-[ 4- Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3- net h¥|| -1 -(isobutvl)-6-[2-thioxo-3(
2H) - 10 benzot hi azol yl net hyl | t hi enof 2, 3- dl/% m di ne-2,4(IH 3H) -dione OH O

ON O N

B
O)\Nk(ssfi;@

a) Methyl 1.2.3.4-tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-6-[2-thiox0-3(2H)-

benzothiazolylmethyllthieno[2,3-d1pyrimidine-5-carboxylate

A solution of the product of example 3 step b) (300 mg) and 2-methylthiobenzothiazole (300
15 mg) in diglyme (3 ml) was heated by microwave irradiation (600 W) to 160°C. After 30 min
the solvent was removed by vacuum distillation and the residue purified by gradient
chromatography eluting with a gradient of dichloromethane to 5% methanol in
dichloromethane to give the sub-title compound as a white solid (150 mg). & 'H cpez 0.93
(6H,d), 2.22 (1H,non), 3.38(3H.s), 3.71 (2H,d), 4.00 (3H,s), 4.80 (2H,s), 7.33(1H,dt),
20 7.45(1H,dt), 7.77(1H,dd), 7.92(1H,d).

b) 1.2.3.4-Tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-)-6-[(2-thioxo-3(2H)-

benzothiazolyl)methyljthieno[2,3-d]pyrimidine-5-carboxylic acid

The subtitle compound was prepared by the method of example 3, step d) using the product of
25 step a). MS (APCI) 461 {M+H]". & "Hmso 0.86 (6H,d), 2.10 (1H,non), 3.25(3H,s), 3.70
(2H,d), 5.00 (2H,s), 7.39(1H,t), 7.52(1H,t), 7.93(1H,d), 8.02(1H,d).



ONSN S Sa) Mthyl 1 2 3 4-tetrahydro-3-nethyl-I-(isobutyl)-2

4- di oxo- 6-[ 2-t hi oxo-3(2H) - benzot hi azol |~yllthienol2

3- dl pyri nwdi a3 fs6gar boxyl ate A sol ution of the product of rewaGRI203B9step b)
(300 ng) and 2-nethyl thi obenzothi azole (300 15 ng) in diglyme (3 nl) was
heated by m crowave irradiation (600 W to 160C. After 30 mn the solvent
was renoved by vacuumdistillation and the residue purified by gradi ent
chromat ography eluting with a oradlent of dlchloronethane to 5@6nethano| in
di chl or onEE haiié Hydrayiyisex azodidingB-yidar ek 1 {isobutyRio 2+ 3

61H CDC13 0. 5 Neine: 3 ions3" 71 (2H d), 4. 00
(3H,s), &8 ' sl - 77(1H,dd), 7.92(1H,d).

b) 1 2 3rHe s écﬂﬁbﬁiﬁh@v&s ;Jabeld st tﬁ@huthou)ofzmnpleam)e)ana (12 rbiwuct of 3( 2H) -
benzothlazolyl)nethylIthlenga 5 ﬁ:|pyrlﬁldlne 5- car box I|c aC|d The
d Sb¥n

subt i t | estepbpdh (ARER 583 Bfa b0 FRAORSA OB M b el B st E3H)Susi ng

the pro 5.5 6H, d 2.10
(1 now) sy 88 B, i B 5 shfigd %ﬁéé?%’ﬁ% ?ﬁg 2(1H 1)

7. 93(1F|¢b50§;Q2gthqu)vm)03/011868 PCT/ GB02/ 03399 -64 c) (9S)

5- (4- Hydr oxyi soxazo i din-2 yl carbonyl | - 3-nmet hyl -1 - (i sobutyl)- 6 f (2-thioxo-3
(211) - benzothiazol 1)~yllthieno[2 3-dlpvrimdine-2,4(1H, 3H) -di one The

title co pound was prepared using the nmethod of exarrpl e 3 step e) and the

oroduct ¥ " MB (APCI) 533[MrH|+. S ' HDVBO 0.81-0.88 (6H.m), 2.10
( 1H, non) (S)3-[HM ik oxyisoRazblilifn-2- &b bhayi]-3-meth$l-1-Tispbutyl)46-[4-C1AbrorP- oxo-

5.65-5.89(TH M, /. 40(1Ht 7. 91(1H,t d)., 8.04(1H,d). Exanple
13 xi Y10 (3f2H)-th iazolylmethyl] -th)leno[z 3 dgpvrlm%dlne-% 4??19 J3|il|) 310n ( ) Al

5-f4- Hydroxyl soxazol i di n-2-yl carbonyl | - 3-net hyl -1 - (i sobutyl)-6-f4-chl oro-2-
oxo- |10 3(2H)-thiazolyl methyll-thieno(2, 3-dl pvrlmdl ne- 2, 4( 1H, 3H) - di one OH

OONOCd ON SO S R
o) fi}

o) N,

o)

I S\ Cl
07~ N N
H/ O’( j
S
a) 4-Chloro-2-fluorothiazole

A suspension of 2,4-dichlorothiazole (5 g) and potassium fluoride (5 g) in

tetramethylenesulfone (20 ml) were heated at 130°C for 6 h. Further potassium fluoride 5g

15 was added and the mixture heated at 175°C for 16 h. Vacuum distillation of the reaction

mixture gave the sub-title compound as a colourless oil (1.7 g). 8 'H cpei 6.71(1H,d).

b) 4-Chloro-2(3H)-thiazolone
A mixture of the product of step a) (1.7 g) and potassium hydroxide (1.22 g) in water (25 ml)

20 and acetonitrile (5 ml) was stirred at ambient temperature for 16 hours. The mixture was
partitioned between water and dichloromethane, the aqueous layer was collected, acidified
with glacial acétic acid and extracted into dichloromethane. After drying over magnesium
sulfate the organics were filtered and concentrated to dryness to give the sub-title compound
as a colourless oil (0.35 g). & 'H epais 5.97(1H,s), 9.47(1H,s). MS(EST) 135/ 137{M+H]"

25



a) 4-Chloro-2-fluorothiazole A suspension of 2,4-dichlorothiazole (5 g) and
potassiumfluoride (5 g) in tetranethyl enesulfone (20 m) were heated at
130C for wdadwn3/ofwsss her potassiumfluoride (5 g) 15 was added/GBue/o35m

m xture heated at 175C for 16 h. Vacuumghstillation of the reaction

m xture gave the sub-title conpound as a colourless oil (1.7 g). S 1H CDC13
6. 71(1H, d) b) 4-Chloro-2(3H)-thiazol one A m xture of the product of step

a) (1.7 and pot assi um hydr oxi de (1 22 g? in vvater (25 m) 20 and
acet oni t |M©thlv -y hlgpes2-oxp3(20H)-thiazg lhmeth I ahydrg-3mellylpls r s The

m xture aﬁ“fl &1%% e sa&ﬂb Emeoromet hane t he aqueous

| ayer tic acid and extracted into
di chl or omgd Mﬂﬁe cAhpemnddwys prep@av@by tegnabodiof examplesd part beusingthe lpmxiumm)fe
filtered and cqncentrated to dryness to |ve the sub-tit] corrp as a
col our | esep b). © Hopas Og. (6H.d)-- ﬂ311)9$ 9 1BE¥), 39/ ZHad); %;?99 (%(SE

135/ 13%[%@)%@ {/%) 3/011868 PCT/ GB02/ 03399 -65 c) Met hyl

6-f4-c 2 (S H) thiazolylmethyll-1 2 3 4-tetrahydro-3-nethyl -

(i sobutyl)-2 4-dioxo-thienof2,3-dl pvrim di ne-5-carboxvl ate The subtltle
corrpounddwas4 prhepared b thehrret hodtof ex% ) C) 20 oduct

4-tetrahvik Q:b%rtl%bimpbuﬂd Wasplepiyd by thedmetibdrbexamipdndpart d) using the product of
3-dl pyrim di ne-5-carboxylic acid The subtitle conpound was prepared by the
net hodOofteR&hnpl e 3 part d) using the product of 10 step c). MS(ES1)

430/ 432 ?M@gla 3
(2H, d), {Ngﬁ%gl) 4?9(]4@ 9%?#3“’[5? Bk (&Eﬂ? 4 ié‘&l@?ﬂéngr%_z 3?3013?_"837)3%2%% azol
yll- 5-f45t25(42151;s§@(£92@ﬂ{ & n-2-yl car bonyl | -3- 15 nethyl -1 -(isobutvl)-thienof 2

3-dl pvri m di ne- 2, 4(1H, 3H)-dione The title conmpound was prepared by the
met hod of exanple 3 part e) usi ng the product of step d). M5 (APCl)

501/ SO3{ Midh -4 bIMPOQ-07 fur b inhy11 - (i Rn @b i 30 13-
’ C . 5. 04(ZH;S), 50(1IH's), 6.72(1H s). 20
Exarrpl 16 iI&thw-l1)(1sobutvl)-thlen0[2 3- d]pvrlmldlne 2.4(1H, 3H)- d1one
The title compound was prepared by the method of example 3 part ) using the product of step
d). MS (APCI) 501/503{M+H]". "Hpmso 0.82-0.92(6H,m), 2.15-2.20(1H,m), 3.20(3H,s),

3.40-3.60(6H,m), 4.60-4.80(1H,m), 5.04(2H,s), 5.50(1H,s), 6.72(1Hs).

20 Example 13 xii)
(S)-5-{4-Hydroxvyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(isobutyl)-6-[2-0x0-1,3-
benzoxazol-3(2H)-ylmethyl]thieno[2.3-d]pyrimidine-2,4(1H,3H)-dione

a) Methyl 1,2.3 4-tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-6-[( 2-0x0-1,3-benzoxazol-

25 3(2H)-yDmethyl]thieno[2,3-dlpyrimidine-5-carboxylate

The sub-title compound was prepared by the method of example 3 part c), using product of
example 3 part b) and 1,3-benzoxazol-2(3H)-one. S'H cpciz 0.95 (6H, d), 2.25 (1H, septet),
3.39 (3H, d), 3.73 (2H, d), 4.04 (3H, s), 5.18 (2H, s), 7.18 (4H, m).

30 b) Sodium 1,2,3,4—tetrahvdro-3-methvl-1—(isobutvl)—2,4-dioxo-6—[2-oxo—1,3-bena0xazol-

3(2H)-yImethyl]-thieno[2,3-d]pyrimidine-5-carboxylate




(S)-5-{4- Hydroxyi soxazol i di n-2-yl carbonyl | - 3-nmet hyl -1 - (i sobutvl)-6-f

2- 0xo0-1, 3- benzoxazol - 3(2H) -yl met hyl I t hi enof

2, 3-dl pvrwa atinese®, 4( 1H, 3H) -di one a) Methyl 1 2 3 PCT/GB02/03399
4-tetrahvdro-3-nethyl-1-(isobutyl)-2 4-_g§(_)xo- 6- f (2- oxo-1, 3-benzoxazol - 25
3(2H) -yl ) et hyl I t hi enof 2 3-dl pvri m di ne-5-carboxvl ate The sub-title
conpound was prepared by the nethod of exanple 3 part c), using product of
exanple 3 part b) and 1, 3-benzoxazol -2(3H)-one. S 1H CDC13 0.95 (6H, d),
2.25 (1Hheseptitd Jomp@indvas Prtpactd, by3h gt of gxample Goagtzhjusipg thesprpguetaf] * ) |

7.18 (4H, . i 2,3 4-tetrahydro-3-nethyl-I-(isobutvl)-2
4- di oxo-P@It%--Mggﬁ@éiggﬁtol(’g]%ﬁ%m - 3(2H) -yl met hyl | - t hi enof
2, 3-dl pvri m di ne-5-carboxvl ate WO 03/011868 PCT/ GB02/ 03399 -66 The

subtitl e conpound was prepared by the nethod of exanple art d) using the
pr oduct Mﬁﬁﬂﬂ%ﬁi&&épﬁlmim%\/ cpripqull8-mefhyl-dy(spbu VD-6—?2—P)XO-1,3-) 9

benzo drp 3H) - di one The
subt i t | erOmBaYOSomBSuNANRRTTEshrdlby the niagiddosf eafmpbedngiree) Jisipgrthe plodusfioig t he
product of part b). S 1H 13 0.89 (6H,d), 2.15 ng, n%‘ gH%O (§H d),
3.81 (6Hpartrl), dH 68cr{ .89 (AL, d)52.18 (IR, 340, GH. € 33116 ), 4768 BHL 3 Odd) |
7.38 (2 . Cl | i1 v

(S)- 5. 1%%%&59 i@i&%f@f@%ﬁﬁﬁ*i?ﬁ%ﬁﬁﬁgéﬁ @I 3-q1|:1|(ﬁ)lvsloﬁ)t yl)-6-((2

oxof 1, 31t hi azol of 5, 4-bl pyridi n-1(2H)-yl) net hyl It hi enof
2,3-dlpvrimdine-2,4(1H 3H) dione a) 3-Nitropyridine-2-thiol 15 To a

sol ut ionExdmgleri3ixit)) 2- chl or opyri dine (9.07 g) in ethanol (120 nl) was added
NaSH (6. 41 - 6) 200, Lo ) it Wi hl RAElchRL 3L ddpin-af0m n. and then

was —auued t o g resrade and acidified with
dilute FQO[QB#]}I%R)[?"‘“H tidih-12 Pinethylithé L3Mpyrimidihe-2a( BLBIHD- phase
was washed w water, dried and concentrated in vacuo to afford the
subti t | edisngpound as an orange solid (9.08 g). 8 WD 03/011868

PCT/ GB02/ 03399 -67 acetate (x 3). The organi c phase was dried and
concentrated in vacuo to afford the subtitle conpound as a dark green oil
(0.29 g). 8 HCDC13 4.95 (s, 2H); 6.68 (t, J= 6.8 Hz, 1H); 6.80

a) 3-Nitropyridine-2-thiol
15 To a solution of 3-nitro-2-chloropyridine (9.07 g) in ethanol (120 ml) was added NaSH (6.41

g) and the mixture was allowed to stir for 30 min, and then concentrated in vacuo. Water was
added to the residue and acidified with dilute HCI and then extracted with ethyl acetate (x5).

The organic phase was washed with water, dried and concentrated in vacuo to afford the

subtitle compound as an orange solid (9.08 g). 6



(d, J= 7.7 Hz, 1H); 7.14 (d, J=5.6 Hz, 1H); 12.75 (s, 1H). 5 ¢c) f

1, 31Thi azol of 5 4-bl pyridi n-2(1H)-one To a solution of the product of part
b) (280 ng) a3wiissBuene (300 m ) was added 1, 1- carbonyl di irGTdGRRI08399392 nY)
and heated to reflux for 16 h. The react6|70n m xture was concentrated in
vacuo and the residue purified by normal 'phase chromat ography eluting with
a mxture of iso-hexane:ethyl acetate (3:2). The conbined organic fractions
were 10 concentrated in vacuo to afford the sub-title compound as an

of f - whi tazetad (xd3), Thé orgamc $haslel w@DEigl md@nceriratgtinzvaguo 40 affopd t@mubtwless

(dd, J=18.1, 1.4 Hz 9 1

(ESI) 15@n@I’OfJM1Iaﬁﬁ-d&§k &)@Flhwl (ézé gﬁ4ﬁ@€ﬁa‘h@%ﬁs 2?%@?%5‘% I ‘?g%{?ﬁ?ﬁ)) 0

4- di oxo- f tihiqazel ml Agdi n-1(2H) y1) met hyl | t hi enof 2
3-dl pyri d| ne cg% g’iiyl i% S;geggr ﬁ%?ﬁgytﬁ% nmet hod of exanple 3 part c)
usi ng the product of exanpl e 3 part b) and the product of part c). 8 H
CDC13 0. 95 d P ,. .6 25(septet J =6.9 H, 1H); 3.38 (s,
3H); 33 s, 3H 5.30 (dd, J= 0.3, 2.6 Hz, 2H);
7.26 (t, {94280 Iﬂtluﬂeajao,llvﬁa 8dqn,(dd, J= 5.0,
13 he, Eﬂ@sglwg %fﬁh)ea%ducgo %lgq mg?l olubn, ( ml} Mas a

Tetr ahyda:anbcmyﬂxhtmnylhzdle (39é’,ongbtan|d)heatedi@ieﬁm§f@ 11’6211 (ﬂléifeaftl?ﬂl PRYESOV &Y

5, 4- bl di 4
D epar b P e B B rdsRERE by PO hE Ao RO AMERE WA |
d). 8H %&ﬁ&-héﬁne%ﬁlyBa&tattEQ b)H)The%oﬁﬁu(eamgaemc frdotionis Wetdz, 1H): 3.51

s, 3 3.81 (d, J= 21. ;. 6.06 25 2 (dd,
FJ‘ 8. I:I_le) dmﬁelh-tza(tedlm)vacgo B)Zaf(cmi th_q-l_gpb—tpt@(@gppu :fq\;tDﬁ]whltp)sol(ldgﬂ ) g Ig (

T )
3 d of le 3 h
product. o part By o ROV O 89 (6 3 = 6.5 b, 61): 215 (septet, J -

7.8 He, 1H); 3.20 (d, J = 4.0 tg, 3H) 3.76 (m 6H) 4.68 WD 03/011868
PCT/ GB02/.0 26 { : ] z.4 1H) ;

7.80 (d, dhMegnvh g - : ol | aml e

13 xi vk §1pvr1d1n-1(2H) vl)methvl]th1eno[2 3- d]pvnm1d1ne-5 carboxvlate

(S) 5-[ 4-Hydr oxyl soxazol i di n- 2-yl car bonyl | - 3- net h -gl SO t_’»\”a}t ?al(“H—I- 1, 2,
Prepared using the method of exarple 3 part ¢) using the pro ct of example b he™’

product of part c). & '"H cpepz 0.95 (d, J = 6.5 Hz, 6H); 2.25 (septet, J = 6.9 Hz, 1H); 3.38 (s,
3H); 3.73 (d, J = 7.9 Hz, 2H); 4.04 (s, 3H) 5.30 (dd, J= 0.3, 2.6 Hz, 2H); 7.26 (t, J= 8.8 Hz,
1H); 7.74 (dd, J = 8.4, 1.2 Hz, 1H); 8.31 (dd, J=5.0, 1.3 Hz, 1H). MS (ESI) 460.9 [M+H]"

20
o) 1.2.3 .4-Tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-6-[2-oxo[1.3]thiazolo[5.4-b]pyridin-

1(2H)-ylmethyl]-thieno[2,3-d]pyrimidine-5-carboxylic acid

Prepared using the method of example 3 part d) using the product of part d). 8 'H cpci 0.96

(q, J= 3.3 Hz, 6H); 2.26 (septet, J= 7.7 Hz, 1H); 3.51 (s, 3H); 3.81 (d, J=21.1 Hz, 2H); 6.06
25 (s, 2H) 7.25 (m, 1H); 7.62 (dd, J=8.1, 1.3 Hz, 1H); 8.32 (m, 1H).

MS(ESI) 447 [M+H]"

£ (S) 5-{4-Hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-( isobutyl)-6-[2-
oxo[1,31thiazolo[ 5.4-blpyridin-1(2H)-ylmethyl ] thieno[2.3-dlpyrimidine-2.4(1H,3H)-dione

30 Prepared using the method of example 3 part €) using the product of part €). 8 'Hpwmso 0.89 (q,
J= 6.5 Hz, 6H); 2.15 (septet, J = 7.8 Hz, 1H); 3.20 (d, J = 4.0 Hz, 3H); 3.76 (m, 6H); 4.68



benzotriazol -1 -yl methyl)-thieno(2,3-dl pyrimdine-2,4(1H, 3H)-di one a)
6-(1H 1 2 3-Benzotriazol-l-ylnmethyl)-1 2 3

4-t et rahvaioosdamss hyl - | - (i sobutvl) -2, 4- di oxot hi enol 2 PCT/GB02/03399

3-d] pyri m di ne- 5-carboxylic acid, nethyl ester 10 Prepared using the
procedure described in exanple 3 part c) fromthe product of examnple 3
part b) and benzotriazole to give the subtitle conpound. I\/B( ESI) 309

[ M benzotriazole]+ 8 1HCDC 3 0.9(3H,s), 0.98(3H,s), 2.18-2

2. 48(3H(m), 1H3 528((84,13)); 7.31 6&d, 2 81)2249&12111({3&-7&()((1 ¢ =083 Bia, §H), 87314@< Vﬁ4§

| ) T e, o2 9 156 (I

4-t etrahvdro- 3-net hyl -1 - (i sobutvl)-2, 4-di oxo- thieno[2
3-d] pyri m di ne-5-carboxylic acid Prepared using the procedure described in
exanpl e Bxapaple 18)xi¥)r om t he product of part a) to give the subtitle

conmpound [} 414 [ Mt S, 1 () 2.01-

5+ 16, 14 (-l IRdsuboxaflip et L b Joondb i AR )
(S) - 5- f 4 diyBtriazol-1- -dione

roxyi soxazolrdin-2-y y y - (i sobutvl)-6-(1H1, 2, 3-
benzotri azol - 1-yl nmet hyl ) thi eno[ 2 3-d] pyrimdine-2,4(1H, 3H) -di on The
subtitle co r-epar.e r | anple 1
et 1L pCRTPA 8 RO 1 O R S R
0.87(3H, cﬁbxotﬁmﬁ@{@@ﬂdﬁ))vrmﬁdlﬂ&d%ﬂﬂnxilﬁé ﬁ.ctﬂdmlcthMB 22(3H, m

3.62-4.17(6H m, 4.62-4.82(1H, 5.6-5.8 6.0
7.42(1¥, Plgepargcrp g@mgt]@ﬁpl‘oqedg;(ﬁ q_qspn%lieddﬁ gxgn g%ﬂqrr?oop ﬁ%%@@f@%ufg%@xn?ﬁple 3

PCT/ GBO 9 1
Hydr oxyi é%@ a%'d 3 I'n- t&%@r%&%ﬁeﬁ%ﬂtrﬁ? Oﬁg)ofuﬁd (l\ldg %]%SUI% 3(|)9) [1\6/5[ b(eln%_?_tg;zror %]I o[ 2, 3-

bl pyT ' d!S '*Hé,loc}é' OT@%PMI%)@ DB(GBDS)IZ 283 2d( 1 Hhy)j 8B Hes) 3. 3&(31-1,,&31-1) 622Bad, OH O O
N -~N Tet r ahvdr o- I% H I% iobutvl )-2
2 oxo- 611 BHLPy6DUELS), BABCIEL: LSy ML R

3-dl pyri m di ne-5-carboxylic acid, nethyl ester The subtltle conpound was

prepared using the procedure descrl bed in exanple 3 part c¢) from
15 b) 6-(1H-1,2.3-Benzotriazol-1-ylmethyl)-1.2.3.4-tetrahydro-3-methyl-1-(isobutyl)-2.4- dioxo-

thieno[2,3-dlpyrimidine-5-carboxylic acid

Prepared using the procedure described in example 3 Part d) from the product of part a) to
give the subtitle compound. MS(ESI) 414 [M+H]". & 'Hpwmso 0.87(3H,s), 0.91(3H,s), 2.01-
2.19(1H,m), 3.2(3H,s), 3.7(2H,d), 6.3(2H,s), 7.46(1H,t), 7.6(1H,t)

20
¢) (S)-5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-(14-1.2.3-
benzotriazol-1-ylmethyl)thieno[2.3-d]pyrimidine-2,4(1H,3H)-dione
The subtitle compound was prepared using the procedure described in example 1 part g) from
the product of part b). MS(ESI) 486 [M+H]". 8 "Hpuso 0.87(3H.s), 0.89(3H,s), 2.01-

25 2.19(1H,m), 3.08-3.22(3H,m), 3.62-4.17(6H,m), 4.62-4.82(1H,m), 5.6-5.8(1H,m), 6.07-
6.12(2H,m), 7.42(1H,t), 7.6(1H,q), 7.93(1H,m) and 8.04(1H,d).




10 the product of exanple 3 part b) and 7-azaindole. M5 (APCl) 427 [ M+H] +.
S 1HCDCI 3 0.85(3H,s), 0.92(3H,s), 2.15-2.25(1H, m, 3.38(3H,s), 3.66
(3H,d), 4weB((3BHhssy, 4.97(s,2H), 5.61(2H,s), 6.49-6.91( 1HIT/GB02/03399
7.06-7.14(1H, m, 7.38(1Hd), 7.91-7.95(14, M and 8.31-8.37 (1H, m. 15 b)
1 2 3 4Tetrahvdro-3-methyl -1-(isobutyl)-2"

4-di oxo-6- (1H pyrrol o[ 2, 3-bl pyridin-1- . |Y nmethyl)thieno[2

3-di pyri m di ne-5-carboxylic acid The subtitle conpound was prepared using
t he progegimpledgssni bed in exanple 3 part d) from the product of part a).

bl pyri di -didndH) - di one The subtitle
compoun 9 In exanple 3 part e) from
the product of part b). MS(ESI) 484 [M+H +. S HDMSO 1.82-1.93(6H m,
1.16-1.22(1H m, 2.02- 2.09(IH mM, 3.20(3H, S) gu3. 42-3.98(4H, m,
4.03-4.18(1H M, 4.9-4.81(1H m, 5.39 56{(3H, m, 6.52(1H d),

7.06-7.18(1 H M), 7.43-7.57(1H m, 7 99( g%/ and 8.28- 8.33(1H m. WO

03/ 011868 PCT/ GB02/ 03399 -70- Exg i)

(S)-5-[4-Hydroxyi soxazolidin-2-yl gar -3-nmethyl -1-(isobutyl)-6-[(2-neth
yl-1H pyrrolo 12,3-bl pyridin-loy tﬁyIIN gno | 2, 3-dI

pyrimdine-2,4(1H 3H-dion e OH O mo(\‘mNSNN 5a) 123

4- Tet r ahydr o- 3- net hyl - 1- (i sobut yf){- 6- [ 2- ne Z1 Hpyrrol o[ 2, 3-bl pyridin-I|-
yl met hyl ] - 2, 4- di oxot hi eno[ 2 3-d] pyri m di ne-5-carboxylic acid, nethyl ester
The subtitle conpound was prepared using the procedure described in exanple

3 part c) from the product of exanple 3 part b) and 2-nethyl-7-azai ndol e.
MS (ESI) a4, 3Vt ahydib-b-nidth RIS bREIZ2. Atdiedo-6-0 L Empyaelof3.3-Apyidin-121 ( 1H, | n) ,

2. 48(3H xsrl)rr’letg\'fl)sﬂsli(egoHrfg-H]n%d‘ianzléi%eH-’S(-jc?a’rboxvlic acid, methyl ester

The subtitle compound was prepared using the procedure described in example 3 part c) from

dr ox3i sdr#20

10 the product of example 3 part b) and 7-azaindole. MS (APCI) 427 [M+H]". & "Hepe
0.85(3H,s), 0.92(3H,s), 2.15-2.25(1H,m), 3.38(3H,s), 3.66 (3H,4d), 4.03(3H,s), 4.97(s,2H),
5.61(2H,s), 6.49-6.91(1H,d), 7.06-7.14(1H,m), 7.38(1H,d), 7.91-7.95(1H,m) and 8.31-8.37
(1H, m).

15 b) 1,2,3,4-Tetrahvdro-3-methv1—1—(isobutvl)-Z,4-dioxo-6-( 1H-pvyrrolo[2,3-blpyridin-1-

vlmethyD)thieno[2.3-d]pyrimidine-5-carboxylic acid

The subtitle compound was prepared using the procedure described in example 3 part d) from

the product of part a). MS (APCI) 412 [M+H]"

20 ¢) (S)-5-[4-Hydroxyisoxazolidin-2-ylcarbonyl}-3 -methyl-1-(isobutyl)-6-(1 H-pyrrolo(2,3-

blpyridin-1-ylmethyl)thieno[2,3-d]pyrimidine-2.,4(1H.3H)-dione
The subtitle compound prepared using the procedure described in example 3 part e) from the
product of part b). MS(ESI) 484 [M+H]". 5 'Hpmso 1.82-1.93(6H,m), 1.16-1.22(1H,m), 2.02-
2.09(1H,m), 3.20(3H,s), 3.42-3.98(4H,m), 4.03-4.18(1H,m), 4.9-4.81(1H,m), 5.39-

25 5.61(3H,m), 6.52(1H,d), 7.06-7.18(1H,m), 7.43-7.57(1H,m), 7.99(1H,d) and 8.28-
8.33(1H,m).




3.9(s,3H), 4.21(2H,s), 7.01-7.06(1H, M, 7.76(1Hd), 8.22(1Hd), and

8.8(1H,(br) s). b) 1 2 3 4

Tet r ahydrwe«Be3metdey| - | - (i sobutyl)-6-[2-net hyl -1 H pyrrol o] 2,Kx1GRzrosskion- | -

yl nmethyl | -2 4-di oxo- thieno[2 3-dl pyrinmli ne-5-carboxylic acid The subtitle

conpound was prepared using the procedure described in exanple 3 part d)

from 15 the product of part a). M5 (ESI) 427 [MtH + ¢c) (S) 5 [4

Hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3-met hyl -1 - (i sobutyl)-6-[ 2-net hyl -1 H

pw ol o[ ZESataplyi3ixdiin- 1- |y net hyI I'thieno[2 3-dl pyrim dine-2 4(1H 3H) di one
. g.th

The sub-tjtle ﬁo ouy L&

examlem&&ﬂa e . |—|]+ 6'H

CDC13 0. s 2510 i ! HHJiohe 3. 38(3H, s),

3. 41- 3. 59(ZH M ) : F 46248(2Hn)

507518(IHn'), 691704(1H n, 784(1Hd) 8.22(1H,m and 9.41(IH,in).

WD 03/011868 PCT/ GB02/ 03399 -71- Exanple 13xvigy (S)-5-f

4- Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3- oet hy/—4= (i sobut vl ) -6-f

5-cyano- (1H)-i ndol - 1-yl nethyl It hi dl gyri m dine-2,4(1H 3H)-dione O

0,S0H NO:J" ONS 5 CN a)_6 o-1g1ndol -1- lnmethyll-1 2 3

4tetrahydro3 rrethyl-l-(lsobutv) 2 i oxo- thieno[2

3-d] pyri m di ne-5-carboxylic aci é ester Prepared using the procedure
the p

described in exanple 3 part c)ofro r N f exanple 3 part b) and
5-cyanoi ndol e to give the subtitlelconp ioh was purified by flash
silica 10 chromatography el uti w th 409 Lzacetate in isohexane.
M5(ESI) 451 [ M+tH + 81HDWVSO 0. 84-|0. 86(6H,d), 2-2.1(IH m, 3.2(3H, s),

3.6-3.683(2H,d), 4.85(3H,s), 5.68(2H,s), 6.67-6.68(1H, d% 7.53-7.56(1H, dd),
7.62-7.63(143, KlﬂvT%trEﬁchromﬁlEﬂivul (1st11t2D B 2sinethyl- BHﬁBfrrolo[ 3-b]pyridin-1-
Cvano-| H| ndﬁl 1- ]

-5 boxvlic acid, eth aster

4-tetrah ait): OXO
3-dl pyrl hﬁéd'ﬁ%ﬁ W U&iu&gdésbﬁbddﬁﬁ@ﬁﬁm I& 3qesio)ifteed i n
exanpl e lt%)&?{ﬁ%ﬁixhwggggg duct o? ae)eﬁtt0 gi ve_the subtlitjl e_conpound.

MS( ESI ) zﬂ&?prb%dﬂ]of exanfpleiBDYBO K) agd 2-mahys]- mnuiple MS (BN e iyM+H]
10 & 'H ¢cpciz 0.87(3H,s), 0.90(3H,s), 2.04-2.21(1H,m), 2.48(3H,s), 3.38(3H,s), 3.62(2H,4d),
3.9(s,3H), 4.21(2H,s), 7.01-7.06(1H,m), 7.76(1H,d), 8.22(1H,d), and 8.8(1H,(br) s).
b) 1,2,3,4-Tetrahvdro-3-methv1—1—(isobutvl)—6-[2-methv1—1H—pvrrolo[2,3-b]pvridin—1-

vimethyl]-2.4-dioxo- thieno[2.3-d]pyrimidine-5-carboxylic acid

The subtitle compound was prepared using the procedure described in example 3 part d) from

15 the product of part a). MS (ESI) 427 [M+H]"

c) (S) 5—[4—I—Ivdroxvisoxazolidin—Z-Vlcarbonvl]-3-methvl—1-(isobutvl)—6-[2-methvl-1H—
pvrrolo[2,3-b]pvridin—1-vlmethvl]thieno[2,3-d]pvrimidine-2,4( 1H.3H)-dione

The sub-title compound was prepared using the procedure described in example 3 part e) from
20 the product of part b). MS (ESI) 498 [M+H]". 8'H cpcz  0.88(3H.s), 0.91(3H,s), 1.2-
1.4(3H,m), 2.13-2.22(1H,m), 3.38(3H,s), 3.41-3.59(2H,m), 3.64-3.8(1H,m), 4.28-4.4(4H,m),
4.62-4.8(2H,m), 5.07-5.18(1H,m), 6.91-7.04(1H,m), 7.84(1H,d), 8.22(1H,m) and 9.41(1H,m).



3.19(3H,s), 3.57-3.59(2H,d), 5.52(2H,s), 5.59-5.6(1H, d), 7.42-7.45(1H, d),
7.81- 7.82(1H),8(1H, s), 8.15-8.18(1H, d) 20 c)
(S)-5-[4-wodisamydegoxazol i di n-2-yl car bonyl ] - 3- et hyl -1 - (1 s@EuargB()2/083995- cyano
-(1H) - indol -1-ylmethyl]thieno [2,3-d]pyyi dine-2, 4(1H, 3H) - di one Prepared
usi ng the procedure described in exanple 3 part e) fromthe product of part
b) to give the title conmpound after purification by flash silica
chromat ography eluting with 0-2% 25 nethanol in ethyl acetate. MS(APCI) 508
[ MH] +. Exmmmm - 0. 86(6H rr), 2-2. 1(1H rr) 3. 2(3H, s)
: : - 9(2 1

: G ) 2 ] o ~‘ 05 q
8. 11( 1H, 1 )mm 08 B85/ TR NA3! aﬂmeExanple 13xviii (S)
5-{4- Hydroxyr soxazol 1 di n-2-yl car bonyl } - 3-net hyl -1 - (i sobutyl)-6-[ 2-o0xo0-1, 3-
benzot hi azol -3 (2H) -yl nmethyl|l thieno [2,3-dl pyrimdine-2,4(1H 3H)-di one O
ONOH ONS~IT--- OS5 a) Mphyl 1@ 3

4-tetrahydro-3-methyl -1-isobutyl)}2 4-di xo-/:jZGl@xo 3(2H) -

benzot hi azol yl met hyl | t hi enoF2 3y
conpound was prepared by the rret hodl| of | xanf
of exanple 3 step b) and ben Ndzogone, M5 (APCI) 460 [ MtH +. 61HD6- DMSO
0.88(6H,d), 2.13(1H, non), 3.%}(}H, s), 3367(2H,d), 3.84(3H's), 5.32(2Hs),

7.23-7.70(4H, m. 10 b) 12 3 4- rahydr g- 3° hyl -1 -(isobutyl)-2
4- di 0x0- 6-[ 2- ox0- 3(2H) - benzt hi azol yl net eno[ 2

-5f carboxyl ate The subtitle
3 step c) using the product

3-dl pyrim di ne-5-carboxylic acid The subtit onpound was prepared by the
met hod 5of exarrpl e 3 step d) usi ng the product @ step a). (APCI) 468

[ MtH] +. 0. 8Q(6 ( X ) 9 :

5. 20( 2H, 80-1F ;

5-{4-Hydyg d gtlayl-l-(lsobutyl) 6[2 oxo- 1, 3-

I mdine-2 4(113H)-di one

benzot hi -yl e I eno - r
x ) Y 3 part ¢) from the product of example 3

Prepared using the procedure described in example

part b) and 5-cyanoindole to give the subtitle compound, which was purified by flash silica
10 chromatography eluting with 40% ethyl acetate in isohexane. MS(ESI) 451 [M+H] "

& "Hpumso 0.84-0.86(6H,d), 2-2.1(1H,m), 3.2(3H,s), 3.6-3.63(2H,d), 4.85(3H,s), 5.68(2H,s),

6.67-6.68(1H,d), 7.53-7.56(1H,dd), 7.62-7.63(1H,d),7.71-7.74(1H,d), 8.12(1H,s)

b) 6-[5-Cyano-1H-indol-1-ylmethyl]-1.2,3 A-tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-

15 thieno[2,3-dlpyrimidine-5-carboxylic acid

Prepared using the procedure described in example 3 part d) from the product of a) to give the
subtitle compound. MS(ESI) 437 [M+H] *. & "Hpmso 0.81 - 0.83(6H,d), 2-2.1(1H,m),
3.19(3H,5), 3.57-3.59(2H,d), 5.52(2H,s), 5.59-5.6(1H, d), 7.42-7.45(1H, d), 7.81-
7.82(1H),8(1H, s), 8.15-8.18(1H, d)
20
C) (S)-S-[4-hydroxyisoxazo1idin—2-ylcarbony1]—3-methy1—1—(isobutyl)-6-[5-cyano-(1H)-
indol-1-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
Prepared using the procedure described in example 3 part e) from the product of part b) to
give the title compound after purification by flash silica chromatography eluting with 0-2%
25 methanol in ethyl acetate. MS(APCT) 508 [M+H]". & "Hpumso 0.82 - 0.86(6H,m), 2-2.1(1H,m),
3.2(3H,5), 3.58-3.7(3H,m), 3.8-3.9(2H, m), 4-4.1(1H,m), 4.6-4.8(1H,2m),5 .5-5.6(3H, m),
6.66-6.67(1H, d), 7.49-7.53(1H, m), 7.62-7.65(1H,m),7.81-7.84(1H, d), 8.11(1H, s)



The title conpound was prepared by the nmethod of exanple 1 step g). 20
using the product of step b). MS(ES) 517[ MtH] +. 61HD6- DVMSO ( 90C)

0. 88( 6H, dwo ®/01i86&H, non), 3.20(3H,s), 3.70(5H, m, 4.09(iAdTdGB02/03399
4.58-4.82(1H m, 5.21(2H M, 5.54(1H dd)p . 7.22(1H M, 7.40 (2H m,

7.69(iH d). WO 03/011868 PCT/ GB02/03399 -73- Exanple 13 xix (

-5-f 4- Hydr oxyi soxazol i di n- 2-yl carbonyl | - 3-net hyl - I - (i sobutyl)-6-f2, 3-di hydr
0- 6- net hyl - 3- oxo- pyrazi n- 2-vl met hvl | -

t hi enof ZEguuplevBkviilidi ne- 2, 4(1H, 3H)-dione OH OON. > O NONS-N YO
N HS5 a t I12.34tﬁﬁ.rh

3- di hydrig)e et RSHOX ISaIA0g L&

(i sobut LIBén)zoﬁ:iézdﬂ-h%&@n@é”m@%th@e@'deIEi imidinb2cHt H3H)-dibre The subtitle
conpound Was pr epare romthe product_of exanple 3 part b) and

2, 3-di hydro- 6-nethyl - 3- oxo- pyr agi ne ing the nethod of exanple 3 part c).
The crude product was purified By chr g pm]" (Si 02/ EtOCAc). Ms (APCI)

419 [MHH +. 8 ' HCDC13 0. 97 ( 2.2@- .33 (1H, m, 2.29 (3H, s),
3.38 (3H, s), 3.75 (2H, d), 4.?3( |—|,\ —~9. 39 , s), 6.85 (1H, d), 7.07
(1H, d). b) 1 2 3 4 Tetrahyd J S N
3-di hydr o- 6- net hyl - 3- oxo- pyrazi n-%lymet hvl/l - 3 hyl - 1-

vr

(i sobutyl)-2, 4-di oxot hi enof 2 3-dl m dptre-Yg car boxylic acid 15 The
product of step a) was hydrol ysed by the nethod of exanple 1 part f). The
crude product was dried in vacuo and used w thout further
characterisation. c)

(S)-5- E%@ﬂ{ﬂ Y hS0X a0 | a5 ArttvEar Reputh )03 -arixbyd-[2-0xXd-3@B0t yI ) - 6-[ 2, 3-di h
ydr o- 6- Nyl -3-0X0-pyrazin-2-ylmethyl]-thieno[ 2, 3-d] pyri m dine-2,4(1
H, 3H) - di bereofhierotylmeyHthiehef?.3 whlpyrinidingyS-ogrhoxdaigt ed wit h

S)-4-h oxyi soxazol i di ne hydrochl aori J 1
(vt o SR AR BT Oh s BUOERER R ARyE0cl BLRAIL CTE Dot o sRiAmRbs
example 3 step b) and benzothiazolone. MS (APCI) 460 [M+H]". & "Hps.oms0 0.88(6H,d),
2.13(1H, non), 3.19(3H,s), 3.67(2H.,d), 3.84(3H,s), 5.32(2H,s), 7.23-7.70(4H,m).

10
b) 1,2,3,4-Tetrahvdro—3-methvl-1-(isobutvl)—2,4-dioxo-6-[2-oxo-3(ZH)-

benzthiazolylmethyl]thieno[2.3-d]pyrimidine-5-carboxylic acid

The subtitle compound was prepared by the method of example 3 step d).
using the product of step a). MS (APCI) 468 [M+H]". "Hpeomso 0.86(6H,d), 2.13(1H, non),
15 3.19(3H,s), 3.64(2H,d), 5.20(2H,s), 7.18(1H,dt), 7.28(1H,d), 7.63(1H,dt), 8.18(1H,d).

¢) (S) 5-{4-Hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1 -(isobutyl)-6-[2~0x0-1,3-
benzothiazol-3(2H)-yImethyl]thieno[2,3-d]pyrimidine-2.4(1H,3H)-dione

The title compound was prepared by the method of example 1 step g).

20 using the product of step b). MS(ES™) 517[M+H]". 8 'Hpe.omso (90°C) 0.88(6H.d), 2.11(1H,
non), 3.20(3H,s), 3.70(5H,m), 4.09(1H,d), 4.58-4.82(1H,m), 5.21(2H,m), 5.54(1H,dd),
7.22(1H,m), 7.40 (2H,m), 7.69(1H,d).



purified by reverse phase HPLC using an el ution gradient (75% aqueous
anmmoni um acet ate/ 25% acetonitrile to 100% acetonitrile). M5 (APCl) 476

[ MtH] +. 8WdGDB@IB6g spect rum nade conpl ex by exi stence of rrdT2eBRRYBR3%h. 0 (6H,
d, 2.3 (3H, s), 2.5 (1H m, 3.4 (3H, 57)5’ 3.5- 3.7 ((2H, m, 3.8-4.0 (-2H,
m, 4.0-4.2 (-2H, m, 4.6-5.0 (-2H, m, 3-5.6 (-2H, dd), 6.9 25 (1H m,
7.1 (1H, nm. WO 03/011868 PCT/ GB02/ 03399 -74- Exanple 14i) (S) 544-Hydroxy
i soxazol i di n-2-ylcarbonyl|-3-nethyl-6-f7-nmethyl-IHindol-3-ylnmethyll -

1- (i sobLEmiﬁmleriBem)[Z 3-dl pyri m di ne- 2, 4(1H 3H) d| one a) 1 2 3

4- Tetrah hyl - 6-[ 7- h

X0- 5 thid

conpoundy,Wa ] \ : =3 p204(1H)

of exanp P y S APCI) 440 [M+H]+ 81H CDC13
0.85-0.89(6H,d), 2.1-2.2(12, m, 2 5( 3H, s),. 39 (3H, s), 3.62-3.65 (2H,
d), 3.98(3H, s), 4.28 (2H, s), 7. 8.07( m, 7.13-7.14 (1H, d),
7.41-7.43 (1H, d), 8(12, (br)s) 1@ b)

Tet r ahydr o- 3- net hyl - 6- [7 met hyl -1 Hi nd I-P:i I met hvl | -1- (i sobutvl)-2,4-

ic acid, Prepared using the
B omthe product of step a) to
61HDVSO 0. 80- 0. 83(6H, d),

give the subtitle compound. )
-3.62 (2H, d), 4.37(2H, s),

2-2.1(12, m, 15 2.44(3H,s),
6.84-6.89(22, m, 7.27-7.31(2 , 14(12, (br), s) c) (S 5
[[4 Hydroxyi soxazolidin-2-yllcalfbony] - 3- rreth -6-[7-nmethyl-IHindol-3- . ly
met hyl | - 1- (i sobutyl)thieno[2 3-dl pyrim di nebi2 4(12 3H)-dione 20 Prepared
usi ng the procedure descrr bed in exarrpl el part g) from f, step
b) ands £ _em A STANEE; qE . u"_\.‘n” A l» -P Yid = t .

the tit I& ?(j E@g;;gl ;aftg |F},U3r d{plvﬁuualgsbé{lﬂ;()\"‘t silica chroography
el uting f Iyt acetate and recrystallisation from
( % hyIn) ac ghgg@o(ﬁ@%%p@ﬂgd (NQ? %ﬁzepaﬂb@ fr(oﬁ:PCEb preiigt af e{xMﬂpI]e 331;&'&5)\@ 2)3-81111}@1683

H 44 S 11 4.1 25
4.2(22, ﬁv)methym—nxwmzmusglgéquethesi of &‘%@Pl%%é’?’(ffg ﬁ}?)“'“g‘g’i %d S(2H, m),
10. 95( 1Hpun§1gd by S Rlafo et Hy (Si0./BLOAC). MS (APCD) 419 [M+H]'. 8 'Hope 0.97 (6H, d),

10 2.23-2.33 (1H, m), 2.29 (3H, s), 3.38 (3H, ), 3.75 (2H, d), 4.03 (3H, s), 5.39 (2H, s), 6.85
(1H, d), 7.07 (1H, d).

di oxot hi enoj 2 3-d] pyri m di ne- 5~
procedure described in exanple §

b) 1.2,3.4-Tetrahydro-6-[2.3 -dihydro-6-methyl-3-0xo0-pyrazin-2-ylmethyl]-3-methyl-1-
(isobutyl)-2,4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid
15 The product of step a) was hydrolysed by the method of example 1 part f). The crude product

was dried in vacuo and used without further characterisation.
c) (S)-S—[4-hydroxyisoxazolidin—2—ylcarbonyl]-3-methyl-1-(isobutyl)-6-[2,3-dihydro-6-
methyl-3-oxo-pyrazin-2-ylmethyl] -thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
The crude product of step b) was reacted with (S)-4-hydroxyisoxazolidine hydrochloride

20 using the method of Example 1 part g), to afford the title compound. The crude product was
purified by reverse phase HPLC using an elution gradient (75% aqueous ammonium
acetate/25% acetonitrile to 100% acetonitrile). MS (APCI) 476 [M+H]+. 8 'Hepeps (spectrum
made complex by existence of rotamers) 1.0 (6H, d), 2.3 (3H, s), 2.5 (1H, m), 3.4 (3H, s), 3.5~
3.7 (~2H, m), 3.8-4.0 (~2H, m), 4.0-4.2 (~2H, m), 4.6-5.0 (~2H, m), 5.3-5.6 (~2H, dd), 6.9

25 (1H, m), 7.1 (1H, m).



(R 5 f4

Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3- met hyl - 6- f 2- net hyl -1 H-i ndol - 3-yl met hyl |
- 1- (i sobwoydsjouseenof 2, 3-dl pyri m di ne-2, 4(1H, 3H) - di one 3®@)GBeiydy 1 2 3
4-t et rahydro- 3- net hyl - 6-j 2- rrethyl-ll—l-lncygI-B vimethvl | -I-(isobutvl)-2,4-

di oxot hi eno[ 2 3-dl p3ri m di ne-5-carboxylic acid, nethyl ester. Prepar ed by
the method of exanple 5 part a) fromthe product of exanple 3 part a) and
2- methylindole. MS5(ESI) 440 [M+tH +. 8 12 CDC13 0.87 (6H, d), 2.11-2.21
(1H, m ,E2anigle(13dd, s), WO 03/011868 PCT/ GB02/03399 -75 3.38 (3H, s), 3.61

ST @ﬁﬁéj&jﬁgﬁé&@@m Sttt Pomelyt ol vindeth.( 11

4- Tetrah%ﬁé%g%ﬂ'g_'ﬁ_ﬁﬁb idie-2 -dib | met hyl | - 1- (| sobutyl)-2,4- 5
di oxot hi DYT | i dine-b-car oxy |c aci d Pre d thod of
exanpl e 8 IphsA-Totrahyduer3-methi-§ 7I-1Znindoks3-vimsth > ARFRIQX

. (3H, s) 3. 18 (3H s), 3 59

1HDVBO 011?00 6H
(2H, dj,? H t), 7.26 (1H d), 10.96

(1H, s), Tﬂélsuﬁb@tlé 355 P@uncp{v)ts prb@ar@d b§ Eﬁe method of example 5 part a) using the product of
5-j 4- Hydr oxyi soxazo

d -
anzllh l) y éexanmamﬂ)bt)mnlé%drzxgt C%%&?? Vi (eﬁ?i’rﬁgl té‘rf MﬁH%Z qgﬂthyl qa%&ﬁ%?ﬁ@ﬁﬁﬁ
oxagol T gl e ] Sl 483e5 %&E“PA%@‘B I W0
0-80-0-85.07(32§ﬁm) 13%. ﬂﬁcm@ﬁ A7 4B 1HZ)38(1H b)), 3.19 (1.5H s), 3.21

(1.5H, s), 65 (3H, m), 15 3.70-3.93 (2H, n), 4.00-4.18 (3H, m
4.62-4083(1H m, 5.50 (0. 5H d, br), 5.54 (0.5H d), 6.90 (1H, t), 6.98

(1H 1), b),. %% $i‘§tahq)dro i n’?‘e%h&l%—%e%l 1 it @0l Dy idin A)-1-(k8p @) 043, S) -

Exarrpl e TITA1
g-[gbwdawuﬂm&wmmlammwrmmwaeﬁ- met hyl - 6- [ (2-methyl ) - 14 pyrrol of 2,

bl pyr i di Brepaspdyiagitpe progedpe described maypmple past i Fany thecrodurt S8R H). Qi one o
OON> O N QuNuScNoDould. MS (APCI) 426 [M+H]. 8 Hpwiso 0.80-0.83(GH,d), 2-2.1(1H, m),
15 2.44(3H.s), 3.25 (31, 5), 3.6-3.62 (2H, ), 4.37(2H, 5), 6.84-6.89(2H, m), 7.27-7.31(2H, m),
11 (1Hbs), 14(1H, (br), 5) ‘

c) (S) 5.[[4-Hydroxyisoxazolidin-2-yl]carbonyl]-3-methyl-6-[7-methyl-1H-indol-3-
vimethyl]-1-(isobutyl)thieno[2,3-d|pyrimidine-2.,4(1H.3 H)-dione
20 Prepared using the procedure described in example 1 part g) from the product of step b) and

(S)-4-hydroxyisoxazolidine hydrochloride [Example 1 part b] to give the title compound after
purification by flash silica chromatography eluting with 0-3% methanol in ethyl acetate and
recrystallisation from ethyl acetate:isohexane (9:1). MS (APCI) 497.1 [M+H]
8 "Hpumso 0.81-0.84 (6H,m), 2-2.1(1H, m), 2.44(3H, s), 3.2 (3H, s), 3.5-3.9 (6H, 3m),4.1-

25 4.2(2H, m), 4.7-4.8(1H,2m),5.5(1H, d), 6.82-6.87(2H, m), 7.28-7.38 (2H, m), 10.95(1H, bs)

Example 14ii)
(R) 5-[4-Hvdroxvisoxazolidin-Z-vlcarbonvl]-3-methvl—6-[Z-methvl-1H—indol-3-vlmethvl]-

1-(isobutvl)thieno[2,3-d]pvrimidine—2,4(1H,3H)-dione
30 a) Methyl 1,2,3,4-tetrahvdr0-3-methvl—6-[2-methv1—1H~indol-3-vlmethv11—1-(isobutv1)—2,4—

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

Prepared by the method of example 5 part a) from the product of example 3 part a) and 2-
methylindole. MS(ESI) 440 [M+H]". 8 "H cpeps 0.87 (6H, d), 2.11-2.21 (1H, m), 2.42 (3H, s),



a) Methyl 3 nmethyl-6-[(2-nmeth pyrrolo[2 3-Db]pyridin-3-yl)nmethyl12

4-di oxo-| -propyl - 1,2,3 4-tetrahydrothieno[2 3-d]pyrim di ne-5-carboxyl ate.
25 The subta d3lee1ssenpound was prepared fromthe product of rEvaGR2e3Dpart c
and 2-nethyl-1H pyrrol o[ 2, 3-b] pyri di necgy ng the nethod of exanple 6 part
b. MS(ESI) 427 [M+H + WO 03/011868 PCT/ GB02/03399 -76 8 1H D6- DMSO 0. 82
(6H, t), 1.59 (2H, sextet), 2.38 (3H, s) 3 19 (3H, s), 3.72 (2H t), 3.83
(3H, s), 4.17 (2H, s), 698£1H rﬁe’i (1H, é 8.10 (1H }%11 48
(1H, s).3.B3 (Bd) L6 B(FEtdy3.9%(3H, 2). et HPFL, s}ﬂJWr(ﬂHL [ 213 (Wi i

met hyl 1- 0X0 5 1,2,3 4-tetrahydrothieno[ 2
3-d] %yrlﬁl"’éﬁﬂi Eg}gﬂﬁﬂg{)e The subtitle cgrrpound vva[s prepared fromthe
product of step a using the nethod of exarrpl e 1 part f. MS(ESI) 413
[ MPkH +. 6 1HD20O 0.77 (3H, t), 1.55 sextet) 43 (3H sl, .34 (3H,
s), 3.63b) 2934\Tetrah\zm0@z&et g 6-[27 m4H-lndﬂ hﬁbﬂ@i&}ﬁ%&y)@%& (1H, d).
' -6-r(2-nethyl)-I H pyrrol of 2,
3- dlp3 Pteghﬂad% y.ha ﬂi@tﬂ@WoEeﬂ;arﬂpl@B)ﬁartthtﬁenoﬁ]E product of part a). MS(ESI) 426
3d]pyr|md|ne§4(1H3 H) - di one Prepared fromthe roduh pré2 and
(S) - 4- i sSBMHGI. BdHpatko BPALEFEM)oF FOR. C{%&Hﬂﬁ)ez 37 (354 §C3 §h i3 BPldPre
rocedur t soI id. M5
(AP ) B2 eoop (B ety DB 3 @;1623%%‘%23%%%"@%%8 (3H 5),
3.22 (3H, s), 3.41 15 (1H, d), 3.75 (3H, m, 3.93 (2H, s), 4.10 (2H, m,

4.70 (1H, 5.00 (1H, 7.76 , .0 H, ,
10. 92(1()15) ?ﬁ)S f#&hfdi(fﬂwso;%zohdmawfcarbonvﬁ 3-methyl-6- [ﬁ-meth\ﬂ 1H—18ndo?3(vjfmeth%h-

4HydrOX|so z |d| V; 6-f 2-(nethylam no)-3H 20
i m dazofx—ig éﬁyﬁlhll%noi? %‘%ﬁ 11& %Iilji(l?[r%ﬁ);{i%[ hi eno[ 2, 3-dl pyri m di ne-2, 4(1H, 3

H) - di onepr, hrelib%ltﬁe ﬂ‘leﬁﬁi‘droal&xaiﬁplelﬁ paett d) yfton® teDrédret hﬁ/pm)rmﬂ(BMf m dazof 4
5- bl pyr|d|n ylme 4- di oxo- |

3-d] pyri moaazwéldsmégy%@ﬁlglpn@e kexpmpl er’?@?]hﬁso é%ff(lélsl 4%@@@& Pt HevgaBB0RE was
el o 650 1L RRLG S 22 B B O BB B R ek PO e R AR e ©

g gg- 6% 337@3-'937121{ 3nj94(02©hu u3 (3P§ ni)%SELﬁBSS (131, 8025150 )0.58, 852&)3!5 53%(0 HFLAY2H, s),
4- Tetrahﬁcﬂ()dﬁ%’ Pree- ﬁ§|( Ié,tb 7 2%@%9 %%@9)5@ ﬁaioz%wsl%w dn- 3- yl met hy
I1- 30 2 4-dioxo-I-prow -thienor2 3-dl pyrim di ne-5-carboxylic acid Prepared
usi ng the procedure described in exanpe 3 part d) fromthe product of part

a) to gi Wxample 14iii)
(S) 5-[4-Hvdroxvisoxazolidin—Z-vlcarbonvl]-3-methvl—6-[(Z-methvl)-lH-pvrrolo[2,3-

20 b]pvridin—3-vl)methvl]-l-propvl-thieno[2,3-d]pvrimidine-z,4(1H,3H)-dione

a) Methyl 3-methyl-6-[( 2-methyl-1H-pyrrolo[2.3-b]pyridin-3-yl)methyl1]2.4-dioxo-1-propyl-

1.2.3.4-tetrahydrothieno[2,3-d]pyrimidine-5-carboxylate.

25 The subtitle compound was prepared from the product of example 9 part ¢ and 2-methyl-1H-
pyrrolo[2,3-b]pyridine using the method of example 6 part b. MS(ESI) 427 [M+H]*



m the subtitle conpound. M5 (APCI) 428 [ MtH + WO 03/011868 PCT/ GB02/ 03399
-77 (S)-5-[4-H

d~yi soxazwia @inig@syl car bonyl 1- 3- et hyl - 6- [ 2- (et hyl am no) -Bi/GBozidamwo| 4
S-bl pyridin-3-ylmeth 1yl-1-propyl-thienoj2 3-d]pyrindine-2, 4(1H, 3H)-di one
Prepared using the procedure described in exanpe 3 part e) fromthe pr oduct
of part b) to give the title conpound. M (APCI) 499 [I\/H—|]+ 8 HDMSO
0.81(3H, m, 0.86(2H, M, 1.58 5 1.61(3H,s), H)

3. 64- 4. 2§ G phhyiscb0. 3B (GH.ER, (1319 (2, séxte 26389@@@ &)19(3 25), 372 (%Iiht)n?) 83 Bl e
15i01) (9

5- [ 4- HydPoky7 £2.9xa 9% (1 4 Tht 6dhyP1 812 Hab A 1145 GHef): 6- [ 4, 5- bi chi or o- 2-
met hyl- 10 1 H i m dazol - 1-yl net hyl | thien 0 [2,3-d1 pyrimdine-2,4(1

H 3H-dion e OOH 2XN. N C a) 6-r

5-Di chl owuﬂ@m&m JH_nMrml@[B\BHMDm@m% yl)methyl]-2.4-dioxo-1-propyl-
4-tetrahydro; ! eno[ 2
3-d] pyri ## - BJ)X lﬁls_ 15 Prepared using the

procedur ?h@'ﬁ?rﬁl"tl'e b@&nﬁdﬁn@%@@k@aﬁemﬁdxﬁ tlié)prf)dmfrbf ktep pusidly thie méthed aﬁptzenlﬂe
part c) to give the subtitle, cg u APCI%; 445/44728%?% g—l CDCI 3
0. 99( 3H, 1 part fM@&IB—Méé{(IVIéH)] 8 %&(@W@Ht LI GH, syxtet), tSb)3 34

g %ggﬁﬁo%3§§réﬁ ?ﬂ%%éaz@?aﬁggggtﬁqlg’ Eﬁf% th’ et'rahydro-3-nethyl -2, 4

20 di oxo-1 - propel -t hi eno[ 2 3-dl pyri m di ne-5-carboxylic acid, sodiumsalt.

Prepared using the procedure described in exarrpl e the
produdd of (S seipiledrpnyisoxazglidin-2qylcasbema]-3umethyliG-[(2 405 QARG
431/ 433] t 5]?&[ d1% §8(3H s)

3. 19(3H, ?ﬂf(lﬂa )-dfon!

hydr oxy- ?répa%q?&h gk ﬁma@@bbpmbj ariﬂ-(ﬁ‘)é-ﬂhsdxalzelphmﬂéiydﬁ)chkﬂ;nﬂe @@mrmi@l,zpam hyl
- 1H m dazol -1 -vlinmethvl |- thieno[2 3-dl pyril nidjne-2 A{}(llH %H)s ﬁﬂg\/l
Pr epar edbjidpHgwingghpprocedine of erasile barprt Sy)t‘éﬁé’ﬁﬁ ¢ ttlecompQundas g5p Sr oduct
of exa e the | +.
o e e ) B SRS, BOTRRYAE: )9k 6010, S02(HRY
15 (1H, d), 3.75 (3H, m), 3.93 (2H, 5), 4.10 (2H, m), 4.70 (1H, s), 5.00 (1H, s), 6.91 (1H, 5), 7.76
(1H, d), 8.06 (1H, s), 10.92 (1H, s).

Example 151)

( S)-S-[4-Hvdroxvisoxazolidin-Z-vlcarbonvl]-3-methvl—6-[2-( methylamino)-3H-

20 imidazo[4,5-b]pvridin-3-vlmethvl]-l-propvl-thieno[2,3-dlpvrimidine-2.,4(1H,3H)-di0ne

a)1.2.3.4-Tetrahydro-3-methyl-6-[2-( methylamino)-3H-imidazo[4,5-b]pyridin-3-ylmethyl]-

2 A-dioxo-1-propyl-thieno[2.3-dJpyrimidine-5-carboxylic acid, methyl ester

The subtitle compound was prepared by the method of example 13Xii)‘ part a) using the

25 product of example 9 part c). MS(ESI) 456 [M+H]". & "Hpmso 0.83(3H,s), 0.85(3H,s), 2.04-
2.11(1H,m), 2.94(2H,d), 3.19(3H,s), 3.6(2H,d), 3.85(3H,s), 5.4(2H,s), 6.83-6.9(2H,m),
6.97(1H,t), 7.22(1H,d).

b) 1,2.3.4-Tetrahydro-3-methyl-6-[2-( methylamino)-3H-imidazo[4,5-b]pyridin-3-ylmethyl]-

30 2.4-dioxo-1-propyl-thieno[2,3-d]pyrimidine-5-carboxylic acid
Prepared using the procedure described in exampe 3 part d) from the product of part a) to give
the subtitle compound. MS (APCI) 428 [M-+H]"




1. 79(2H, sextet), 2.39(3H,s), 3.35+3.38(3H,2xs ratio 1:4), 3.47-3.57(1H m,
3.81-3.96(2H, ), 4.01-4.10(2H, n), 4.57(1H d), 4.58-4.75(1H ), 4.93(1H, d),

5. 19- 5. 27¢waH3mp1s6Exanpl e 15iii 5 PCT/GB02/03399
5-f(49) - 4- Hydr oxyi soxazol i di n-2-yl carbamg | - 6-[ 2- (hydr oxynet hyl ) - 1H benzi m
dazol -1- ylnethyll-3-methyl-I-propel-thieno [2,3-dl

pyrimdine-2,4(1H 3H-dione OH O NOO NONSN HONa 123
4-tetrahydro-6-{2- (hhydrox n-~ yI ) - 1H- ben2| m dazol 1- vI rret hyl | - 3- net hyl - 2, 4-
|(Spb & hHtdn ~ t : vavinelcsil et hyl ester
Sodi um h, dr| d oz met hanol
(210 mg)l)é11 5 ' T 8J,ugproduct
of exanppRpfed (15199 tﬁ@ﬂrocédﬁr@éﬁcm 1ﬁdﬂadde @m&@ &omrtﬂe pfoeluctquiartdﬁ torgiveur e
was stlrred at roomtenperature for 3 er was addPg and premf tate

occurr ﬁdthmhiltdm opmpofund.t MSe dAP(ES HEY [\M*tﬁﬂ e@hIQIDM@Dc 33
ot act ohOI e A T chrGries R4E bt ?%é%?%@ﬁ&?egﬁ?fﬁé?@éﬁﬁs 72

magnesi umgﬁ te and concentrated in vacuo to give a brown solid which
was combinéd with the product obtained earlier to give the title-conpound
as a pale brown solid (480 ng). M5 (ES) 443 [M+tH + *6 1HDMSO 0. 79-0. 84 (3H,
t), 152162( q), 3.19 (3H, s), 3.69-3.74 (2H, t), 3.85 (3H, s), 20
477475—%%—%}—1571(% s), 5.84-5.88 (1H, t), 7.17-7.26 (2H, m,
7.51-7. 5([3)(5”2!, }ﬂ)iroﬂvwﬁlsoﬂz@ﬂilﬁﬂlbhrhdhvﬂB)mSﬂd’il-llFliroﬂvB6 _[4,5-Dichloro-2-methyl-
4tetrahydro : )| -1-yl methyl|-3-nmethyl- 2

NP LS e P : 22 5 Prepared from
product of exarrpl e 15| i part a) (420 rg;) usi mg nmet hod of exanple 1 part f)
to give the title-conmpound as a whiot e N@(ZGO ng). M5 (ES) 429 [ MtH| +
WO 03/ 011868 PCT/ GB02/ 03399 -79 ¢
5-j (4, S)-41hdrox3i soxazol i di n-2-yl ] 6- [ 2- (hydr oxymnet hyl ) - 1H benzi m
dazol -1-yl nethyl]-3-nmethyl -1 _pfopyl=% hijgnogi2 3-d] pyrim dine-2 4(1H 3
-di one Prepared from product of exar'l;gll e—slrlﬁlf part b) using nethod of
exanple |3vii part c). The

Cl

a) 6-[4,5-Dich10ro-2-methv1—1H—imidazol—1—Vlmethvﬂ-l,2,3,4-tetrahvdro-3-methvl-2,4-

dioxo-1-propyl-thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester.

15 Prepared using the procedure described in example 3 part ¢) from the product of example 9
part ¢) to give the subtitle compound. MS (APCI) 445/447 [M+H]". & 'H cpeis 0.99(3HL ),
1.76(2H, sextet), 2.38(3H,s), 3.39(3H,s), 3.85(2H,td), 3.99(3H,s), 5.26(2H,s). Mpt. 155-156°C

b) 6-[4,5-Dichloro-2-methv1—1H-imidazol-1-vlmethvl]—l,2,3.4-tetrahvdro-3-methv1-2,4—

20 dioxo-1-propyl-thieno[2.3-d]pyrimidine-5-carboxylic acid, sodium salt.

Prepared using the procedure described in example 3 part d) from the product of example part
a) to give the sub-title compound. MS (APCI) 431/433[M-+H]". & "Mpmso-gs 0.87(3H,L),
1.67(2H,sextet), 2.38(3H,s), 3.19(3H,s), 3.78(2H,t), 5.23(2H,5).

25 ¢) (S)-S-[4-hvdroxv—2-isoxazolidinvlcarbonvl]-3-methvl-1-propv1-6-[4,5—dich10ro-2—methvl—
1H-imidazol-1-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione
Prepared using the procedure described in exampe 3 part e) from the product of example part

b) to give the title compound. MS (APCI) 502/504[M+H]". 5 'H cpciz 1.01(3H,1),




crude material was purified by reverse-phase preparative HPLC el uting from
25 %to 95% 5 acetonitrile in 0.1 % ammoni um acetate aqueous solution to
gi ve the wadmicsspound (75ng). M5 (ES) 500. 1583 [ MtH] +. & CiHDBBO3&979- 0. 84
(3H, t), 1.54-1.59 (2H, m, 3.2 (3H S).7g3. 6- 4.2 (6H range of n), 4.6-4.8
(3H, 2m, 5.4-5.9 (4H, m, 7.18-7.20 (2H, m, 7.6-7.66 (2H m. Exanple
15iv 10

5-f(4,S")-4-Hydroxyi soxazol i di n-2-yl carbonyl | - 3-net hyl -1 - 6 f2 m no-
"hi bt 79(aHsokia), § PAGERS) b 361 SHIFL o gy e AT Gk BPf o

- Cetr atfy D190, o 20RE0N 49843 Pk ?.@}Q‘I—‘{@?gﬁgf@;ﬁéﬁ[-ﬂ Fristrie g

3-d] pyri m dine-5-carboxylic acid, nethyl ester Sodium hydride (60mg, 60%
suspensi on) was added to 2-am noben2| m dazole (200 ng) in anhydrous DVF
under NiExample1SMter 10 nmin, product of exanple 9c (500 mg) in dry DV

jas gd eéj;‘l@tgg Qvﬁffr&g Saﬁ llﬁﬁla'ER’icglpb&l\)ﬂt B2 (oS L ib S B- ﬁybreﬁﬂ'ﬂ]i grgrature
thyll-3-methyl-I-p

for rtered,
washed op‘lc@%@Mﬁngng]@g tT “& corrpound as

br own- or ange crystals (220 ng). M5 (ES) 428 [I\/H—l] +. 8 1HDMSO 0. 81-0. 86 (3H,
t), 1.54-1.66 (2H q), 3.19 (3H, s), 3.720% 76 (2H, t), 3.88 (3H, s), 54
(2H, s), 6.6 (2H, s), 6.84-6.89 (1H, t), §.93-6.98 (1H, t), 7-7.15 (2H, m.
b) 6 2am no-| H benzi m dazol - 1-vl nmet hvl | {1 3

4-t et rahydr o- 3- et hyl - 2, 4- di oxo- | - gr N~Cp5 t hi enor 2

3-dl pyri m di ne-5-car boxyl ic aci d Pllepafed from product of exanple 15iv part
a) (220nmg) by the method of examNe art f) to give the title-conmpound
as a pale yellow solid (190n). ,946 114 + WD 03/ 011868

PCT/ GB02/ 03399 -80 c) N
5-1(4S') - 4- hydr oxyi soxazol i di n- 2’--‘»4J car bonviny=-3<net hyl - 1- pr opel - 6-f 2- am no- |
H benzi mi dazol -1-yl met hyl | -t hi eno[ 2 3| pyri mi di ne-2, 4( 1H, 3H) - di one
Prepared fromthe product of exanple 15iv part b) (190ng) by the method of
exanmpl e hBVD B.4-tetrahydro-6-[2-(hydroxymethyl)- | H-benzimidazol-1-ylmethyl]-3-methyl-2.4-

10 dioxo-1-propyl-thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester

Sodium hydride (60 mg, 60% suspension) was added to 2-benzimidazolemethanol (210 mg)
in anhydrous DMF under nitrogen at 0°C. After 10 minutes, product of example 9¢ (500 mg)
in DMF was added dropwise and the reaction mixture was stirred at room temperature for 3 h.
Water was added and a precipitate occurred which was filtered, washed with ethyl acetate
15 then ether to give the title-compound as a yellow solid (230 mg). The filtrate was extracted
twice with dichloromethane. The organics were dried over magnesium sulfate and
concentrated in vacuo to give a brown solid which was combined with the product obtained
earlier to give the title-compound as a pale brown solid (480 mg). MS (ES) 443 [M-+H]"
8 "Hpuso 0.79-0.84 (3H, t), 1.52-1.62 (2H, q), 3.19 (3H, s), 3.69-3.74 (2H, 1), 3.85 (3H, s),
20 4.77-4.79 (2H, d), 5.71 (2H, s), 5.84-5.88 (1H, t), 7.17-7.26 (2H, m), 7.51-7.54 (1H, d), 7.61-
7.63 (1H, d).

b)_Sodium1,2,3.4-tetrahydro-6-[2-(hydroxymethyl)-1H-benzimidazol-1 -ylmethyl]-3-methyl-

2.4-dioxo-1-propyl-thieno[2.3-d]pyrimidine-5-carboxylate

25 Prepared from product of example 15iii part a) (420 mg) using method of example 1 part f) to
give the title-compound as a white solid (260 mg). MS (ES) 429 [M+H]



part c). The crude material was purified by reverse-phase preparative HPLC
eluting from5% 5 to 95% acetonitrile in 0.1% ammoni um acet at e aqueous,
fol |l owed W dsrotissgati on and filtation with nethanol to gi wETIGR02/03399
title-conpound as a white solid (19np). %5 (ES) 485.1631 [ MtH + 8 1HDMVSO
0.82-0.86 (3H, t), 1.57-1.62 (2H, q), 3. (3H, s), 3.65-4.15 (6H, range of
m, 4.65- 4.80 (1H, m, 5.26-5.60 (3H m, 6.63-6.69 (2H, bra), 6.84-6.87
(1H, t), 6.93-6.97 (1H, t), 7.12-7.14 (]1H d), 7.20-7.27 (1H, 2d)._ 10
Exanpl e CZD65-1[04,5'6-S)hvdroxvlsoxazohd1n- _ylcarbonyl]-6-[2-(hydroxymethyl)-1 H-benzimidazol-1-yl

S5-[4- Hydrox cgnrget hvl am no) - 1H

pyrim di B digree QS o metﬁod\bﬁxahhp‘}é\ﬂﬂvullﬁrtaé) The
1, 2,3, 4- %P%gﬁ%r o&?'?htrlret hyl am}@l}gz ?r_r%[rdt:{a anlfgno) 1H benzj m dazol 1- Vl%t hvl | -

1- (i sopwrugigtn)atemahwds pufidd vy aseplispprapatatyp bl e sHHag fIt21es 1,9 ret hy |

t P d d
£ om t hesprisiis gt sV ENRR SR SHAR BT B on Ty ESPIR Rl chulicubafPiher) |
th a t 6-
ol Fownd By T PEva on M ol 83 [ P03 ] B8 AR 18,

2. 94- 2. 9603pHdangSoflB) 34-6é)8 (38, @Aéﬁ%ﬁi 3{)1?418*892)0 (2I§ H@('éﬁﬂsé (2@ Y-
6.99(3H, M, 7.11-7.14(1H, d), 7 20-7.22(1H, d) b) 1 2 3

4- Tet r ahydr o- 3- net hyl - 6-[ 2- (net hvl am no) - 1H benzi m dazol -1 -yl net hyl ]-1- 25
(i soproj Elxgmﬁlérgji,oxot hi eno[ 2 3-d] pyri m di ne-5-carboxylic acid Prepared

usi ng the procedadure descrlbed I n exanple 3 part d) fromthe product of part

a) to 10g5AfESD)HeHydinxvisoxazolidinriryicarbon v ymethgl ) Roapil gyl bloc o

PCT/ GB02 03399 . :

5- [ 4- Hy dR&5 A1 Y 1 _3_1oe hyl am no) - 1H
OH

a) 6-[2-amino-1H-benzimidazol-1-ylmethyl]-1.2,3 A-tetrahydro-3-methyl-2.4-dioxo-1-propyl-

15 thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester
Sodium hydride (60mg, 60% suspension) was added to 2-aminobenzimidazole (200 mg) in

anhydrous DMF under Nitrogen. After 10 min, product of example 9¢ (500 mg) in dry DMF

was added dropwise and the reaction mixture was stirred at room temperature for 3 h. Water

was added and a precipitate occurred which was filtered, washed with ethyl acetate then ether
20 to give the title-compound as brown-orange crystals (220 mg). MS (ES) 428 [M-+H]".

8 "Hpumso 0.81-0.86 (3H, 1), 1.54-1.66 (2H, q), 3.19 (3H, s), 3.72-3.76 (2, 1), 3.88 (3H, 5), 5.4

(2H, s), 6.6 (2H, s), 6.84-6.89 (1H, 1), 6.93-6.98 (1H, t), 7-7.15 (2H, m).

b) 6-[2-amino-1H-benzimidazol-1-ylmethyl]-1 .2.3.4-tetrahydro-3-methyl-2.4-dioxo-1-propyl-

25 thieno[2.3-d]pyrimidine-5-carboxylic acid
Prepared from product of example 15iv part a) (220mg) by the method of example 1 part ) to
give the title-compound as a pale yellow solid (190mg). MS (ES) 414 [M+H]"




benzi m dazol 1 ylnmethyll-1- isopropyl)thieno[2 3-dl pyrimdine-2 4(1H 3
-di one Prepared using the procedure described in exanple 13 vii) part c)
fromthe woomaise®f part b) to give the subtitle conpoundcaitee/03399
purification by flash silica chromatograghy eluting with 0- 5 3% methanol
in dichloromethane followed by trituration with ether. MS(APCI) 499 [ MH +
8 HDVSO 1.41-1.42(6H, m, 2.94-2.95(3H, d), 3.17(3H, s), 3.55-3.66(1H 2d),
3.81-3.84(1H, m, 3.89-4(18, m, 4411Hrr}1 4.1-4.2(18, m, 46475(1H
2m, 5. 1(7)—55[(2& 4—ﬂivdrmwsﬁxﬁm1dﬁ-%xﬂcm,_ﬂ§f§-mﬁ g 1-Brapyi- 65[2 au@_g_—é_gg 6. 99(3, H,
m, 7.19- 28 |
(S) 5- 1b A
4, 5-di Chi’f}F)Qreaff%mél rédi'rc'tﬂf eﬂ-ﬁv)ﬁbﬂ@%hﬁ%m&) 5% thy/hethod of example 13vii
(|soprop ) thienof 2,°3-dl pyri m di ne-5-carboxanide 0 OH NO O N S N C
<\ X phrkc) Thy ceidpanaseril ovas proticd btavgrse-pheserirerprdivel HRL Getuipe from é/os

4-tetrah 0

3-dl pyri ﬁﬂd%ﬁqﬁécge@gﬁs&grll a‘é@l Rty g‘%éh ?@%P‘Sgr’ ?(ﬁ%é%g?&ghﬁg?thogn h deﬁlglrtlggedur e
descri bed i &XAPtEiFe ﬂ@rﬁﬂecaorﬁﬂo@nu hiﬂ@vmﬁteddﬁd (1®inge)xtasr(Es) 885 lfﬂlt [MYHT 0

gi ve the subtl tl e conpound. APCPB 445/ 446 [ Mt 56-

1. 61( 6H, ﬁ)HnﬁscﬁWSzO:%((SH B 1. 5%—@72((2 q), 3-19. @8 3),43 )5-4 Lﬁ Qﬁﬁ éxaua\?f}@iInll)laf1 63y |

o2 §§$§h§§pﬁ§ W@fﬁ%@@(ﬂ{ 151'3, 0%/6 Hgilﬁyl%fnij 4T SAEAL ] . JITEH VI o, 2 3

3- d1PYri mdines B an bpxoig (2Hi 2a). sodi um sal t. Pr epared using the procedure
described in exanpl € 3 part d) fromthe product of exanple part a) to give

the sub-title conmpound. M5 (APClI) 431/433 [M+H +. 8' HD20o 1.53(6H, d),
2. 39( 3H, Eg , 353% éH, s), 3.54-3.69(1H, mM, 5.32(2H,s). 25 WD 03/011868
PCT/ GB02 2 cc) S( )-5-[4-hydroxy-2-isoxazolidinyl carbonyll-6-r4
|5 Di ﬁh: OOy R4 Blvybxrlisdxiapolitha Ol yléarbonyl]-3-methyl-6-[2-(methylamino)-1H-

net 3- et hyl |soroolth|en023dl rimdipe-5- ﬂde
Pr epa?IEdDQSLEQZﬂﬁL_[(:ﬂmﬂpﬂl e ) REGDYRAMEN O, 5'4"9 d n 32’46%?19{ AEhe

product of part b) to

15
a) 1,2.3.4-Tetrahydro-3-methyl-6-[2-(methylamino)- 1 H-benzimidazol-1-ylmethyl]-1-

(isopropyl)-2.4-dioxothieno[2,3-dlpyrimidine-5-carboxylic acid, methyl ester

Prepared using the procedure described in example 13 vii) part a) from the product of
example 8 part ¢) and 2-methylaminobenzimidazole to give the sub-title compound after

20 trituration with ethyl acetate followed by filtration. MS(ESI) 442 [M+H] * 8 "Hpumso 1.40 —
1.42(6H,d), 2.94-2.96(3H,d), 3.16(3H,s), 3.85(3H,s), 4.3(1H, bs), 539(2H,s), 6.84-
6.99(3H,m), 7.11-7.14(1H, d), 7.20-7.22(1H, d)

b) 1.2.3.4-Tetrahydro-3-methyl-6-[2-(methylamino)-14- -benzimidazol-1-ylmethyl]-1-

25 (isopropyl)-2.4-dioxothieno[2.3-d]pyrimidine-5-carboxylic acid

Prepared using the procedure described in example 3 part d) from the product of part a) to
give the subtitle compound. MS(EST) 428 [M+H] *



give the title conpound. MS5(APCI) 502/504 [M+H]. 8 H CDCI 3 1.55-1.61(6H m,
2.39(3H,s), 5 3.33(3H,s), 3.51(1H,dd), 4.01-4.09(2H m,

4. 40- 4. 55(vtHi3mi1ssy, 4.57(1H,d); 4.68-4.75(1H, m; 4. 95( 1HRIT/GB02/03399
5.15-5.28(2H, m. Exanple 16iii

(S)-5-[4-Hydroxyi soxazol i di n-2-yl car bonysﬁ 6-[ 2- (hydroxynet hyl ) -1 H-benzimd
azol -1-yl 10

met hyl | - 3-met hyl -1 - (i sopropyl ) thieno[ 2, 3-cl rimdine-2,4(1H. 3 di one OH
ON é o] _)MSSSNX-Hvdn()NlNF)Jcam%/dﬂ)l-qulwbv[nvﬂ 3- methv){ 6-[2- (methvlammg)) ll_}‘{ H-

4-tetrahydr o% ' ';ﬁgighlné2v4gpﬁt3:2§|d10é met hyl -1 -
(i soprop : acl d, nethyl

ester 15ppshel Hﬂsﬁﬁgdhd: ﬁﬁ)cécﬁﬂﬁﬂescﬁﬂ% ﬁumﬁﬁﬂd: Ohyiiypest edfied th@product of part b)
2- benzi m dazol emethanol (280 ng) in. anh under n

Af ter 10tongive thersobitide CWPWQ&@F@W%@%%@W CW%@% % P%%hs and

t he reac xt f Was
hded and gt fichBRombhiddiuBied BOMMAIDE b MiRr MISREOD oML

ac)et atw% ?té% 40% her. 4|_2|i€61§|2 %19 1. aeu%stggm @pmwmﬁ SBS3. m 66¢1mm(db 3. sbBusdmago

. +

??,H, s), m), 39A(HL 13)4-4A(HBm), 4d- 4(2ﬂ4H 4(54 %i <1I(I )S§J[§’:'?' 23451%1%1) ié‘?
7.23 (2H 5 di 12 3

4-t et E ahséql%{ 62@ 5%%%(1@8%?#%@216 F% %(%eﬁm)(igbg(c)klbqﬁ )rsrgt Ih\ljlml -3-nethyl- 1

(i sopropyl)-2 4-dioxo-thieno[2 3-d]pyrim dine-5-carboxylate 25 Prepared
from product of exanple I6iii part a) (350 ng) using the nethod of exanple

1 partl10 Mﬂgﬁ&the title- corrpound as a vvhlte solid (340 rrg) VS ( ES)
429 [ M+ 0 03/01 RO
ydr oxyi sexazor ' penzi m dazol -1 -1

c) (9)- 5vﬁﬂethhl—33h&thk']-1-$lsﬂﬁtdwhﬂheﬁolgéﬂlﬂm&mwﬂlﬁﬁﬁmm pyri m di ne-2

4( 1H, 3H) - di one
)\

)\—«

a) 6-[4.5-Dichloro-2-methyl-1H-imidazol-1-ylmethyl]-1.2.3 JA-tetrahydro-3-methyl-1-

15 ( isopropyl)-2.4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid, methvl ester

Prepared using the procedure described in example 3 part ¢) from the product of example 8
part ¢) to give the subtitle compound. MS (APCI) 445/446 [M+H]". § 'H cociz 1.56-
1.61(6H,m), 2.37-2.38(3H,m), 3.37(3H,s), 3.98(3H,s), 4.40-4.50(1H,br.s), 5.25(2H,s).

20 b) 6-[4,5-Dichloro-2-methvl-1H—imidazol—1-vlmethvl]-l,2,3,4-tetrahvdro-3-methvl-1-

(isopropyl)-2.4-dioxothieno[2,3-dJpyrimidine-5-carboxylic acid, sodium salt.

Prepared using the procedure described in example 3 part d) from the product of example part
a) to give the sub-title compound. MS (APCI) 431/433 [M+H]". 8 'Hpyo 1.53(6H,d),
2.39(3H,s), 3.31(3H,s), 3.54-3.69(1H,m), 5.32(2H,s).

25



Prepared from product of exanple 16iii part b) using the nethod of exanple
13vii part c). The crude material was purified by reverse-phase

prepar at i w® idRLB6el uting from25 %to 95% 5 acetonitril e IPCTOGRGLEBI¥ONI UM
acetat e aqueous solution to give the titdye-conpound (110ng). M (ES)

500. 1610 [ M+rH +. b 1HDMSO 1.37-1.40 (6H,m, 3.18 (3H, s), 3.5-4.4 (5H
range of nm), 4.6-4.8 (3H, 2nm), 5.5-6.9 (4H, m, 7.17-7.21 (2H, m,
7.59-7.68 (2H, m. anple 16iv 10 .

(S) - 5- [ 4e)HBMS dihiydmrazbisonaaelidi : HH QY LysearlBECAZOIEZ [ 2- ami n
O R e ARyl S b el QR B i BYA BBkl 2 4( 1H 3H) -dli one
[ 2ani no- biphenzkink dazstbodduyd a@tivdd in bx@mBle 3 part e) from the product of part b) to
4-tetrahvdro-3-nethyl-I-(isopropyl)-2,4- 15 di oxo- thieno[2

3-d] pyri giivdithaetit&v@mnwn#-lMS(fgWE,5 IM-eEY: 8rHppephred -9 K- 39 Bdskt of

exanpl e ) - am no i of : .
xcanpl & ToFEparel Qybadn 20 PRI o R AU O e

chr omat Og.r9§§|?{/,d)‘?|5¥lt515‘.g8(?’i—lglﬁ).50% ethyl acetate in isohexane then 4% et hanol
in dichloronethane containing 0. 1% triethylamne to give the
title-conpound as a yellow foam 20 (360ng). MS (ES) 428 MtH] +. S' HDMSO
1.40-1.4 6H1 P 3.17 (3H, s), 3.88 (3H, s), 4.3 (iH bs), 542 (2H, s),
6. 62 (2@&%@, XgMP e 8%-6.90 (1H, t), 6.93-6.98 (1H, t), 7.11-7.15 (2H, m. b)
Sodi um 6¢)s-piiRardyidraZaliin2zdtabowll] 68 rolxyedhyl)-1H-benzimidazol-1-yl
4-tetrgh I
3-dl pylrﬁi ar ne- 5-caf y repare romthe product of exanple 16iv
part a) (360ng) by the nethod of exanple 1 part f) to give the
title-conpound as a white solid (190ng). N®(ES) 414 [ M+H + WO 03/ 011868
PCT/ GB02/ 03399 -84 c¢) m
(S)-5-[4-hydroxyi soxazol i di n-2-yl car b8nyI]-3- met hyl -1 - (i sopropyl)-6-[2-amn
o-1 H benzi m dazol - 1-yl net hyl ] - thiceno Z'\,lﬁd] pyri m di ne- 2, 4( 1H, 3H) - di one
Prepared fromthe product of examp 16iv part b) (190nmg) by the method of
example |3vii part ¢). The cruddina |eN was purified by reverse-phase
preparative HPLC eluting from Zé‘%\N S N

A

a) 1,2.3 4-tetrahydro-6-[2-(hydroxymethyl)-1H-benzimidazol-1 -ylmethyl]-3-methyl-1-

(isopropyl)-2.4-dioxo- thieno[2.3-dlpyrimidine-5-carboxylic acid, methyl ester

15 Sodium hydride (79mg, 60% suspension) was added to 2-benzimidazolemethanol (280 mg) in
anhydrous DMF under Nitrogen at 0°C. After 10 min, product of example 8b (660 mg) in
DMEF was added dropwise and the reaction mixture was stirred at room temperature for 3 h.
Water was added and a precipitate occurred which was filtered, washed with ethyl acetate
then ether to give the title-compound as an off-white solid (350 mg). MS (ES) 443 [M+H]

20 & "Hpuso 1.39-1.41 (6H, d), 3.18 (3H, s), 3.85 (3H, s), 4.32 (1H, bs), 4.78-4.80 (2H, s), 5.71
(2H, s), 5.86 (1H, bs), 7.23 (2H, m), 7.55-7.57 (1H, d), 7.61-7.64 (1H, d).

b) Sodium 1.2.3.4-tetrahydro-6-[2-(hydroxymethyl)-1H-benzimidazol-1-ylmethyl]-3-methyl-

1-(isopropyl)-2.4-dioxo-thieno[2,3-d|pyrimidine-5-carboxylate
25 Prepared from product of example 16iii part a) (350 mg) using the method of example 1 part
f) to give the title-compound as a white solid (340 mg). MS (ES) 429 [M-+H]"




5to 95% acetonitrile in 0.1% amoni um acet at e aqueous, followed by
trituration with nethanol and filtration to give the title-conpound as a
white sol wi (32mgy. MS (ES) 485.1623 [MtH +. S HDVSO 1. 3%Civ@dRo2(08349 m) ,
3.18 (3H, m, 3.6-4.4 (5H, range of nm,_ ¢ 6-4.8 (1H, m, 5.2-5.6 (3H m,
6.7-6.8 (2H, bs), 6.86-6.90 (1H, t), 6.95-6.98 (1H, t), 7.13-7.15 (1H, d),
7.2- 7.3(1., 2d). 10 Exanple 16 v) (5)-5-f

4- drOX|soxazoI|d|n2 Icarbonll-3 met hyl -1 -(isopro | -1 H-
i ) A A y : [ garbonpi] ¥(m7dm§(meg1vl)p%/H )bem1m1d2ang Y

pyrlmdlnetZ 15a) 1234
Tet r ahyd¥™s 3-b1PYridin-1I-yl

net hyl | - ﬁrefom%%% bﬂoaﬂ@t[oz eﬁatﬂi)]léﬂﬁhﬂp:m lﬁl)aisﬁtg(:thé hexhodiof eaa:mﬂle 1Boii pastic).ried

suspensi on of 60% sodi um hydride (0O, 15 in THE
sol ut i oncrudé n@iqmi W BuTaf @Vﬁl@e-nhassprﬁmraﬁﬂlz%(qﬁl)ltlﬂg @am %e%dfﬁ c?gﬂ

ni trogen a%c&at il & ‘I/o %ﬁ?lﬁpﬁra%etat gag]céglfs%&uﬁbh rtf gﬁg tﬁeoﬁtlécéﬂlﬁ'bunﬁt(ll’ﬁﬁ§) -

cool ed”t & exanp , part a)

THE (10 M9 ¢ soedde@i[w{mﬁﬁ taéHfMg uemvxawr(mdnt)m t & (FH tsprip®ealt (5Fk rampe of
stirred for h. It was quenched with water, acidified with 2. 5M HC and
ext r act et)yd.644.8 G ROy Dt heHd m); ﬁéﬁ?r%h% Tk { PR @B &@dr i ed over
anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by columm chronmat ography 25 over silica,
el uting mxhﬂl ¢ hgiv acetate / i-hexane (1:1) followed by ethyl acetate /

nmet hanol to give the sub title conpound_as a solid . (%)
(ES|) LQ]_ cy | ,.' .'.h."‘z!:'b din lcarban 3- :“‘, [SQPYOR --_ S INIR Q0 ", bl’),
573(2H¥@¥1 %33%3! . : m,

8 20-8 2 1&21 £14H Atthieno}2.d

(S)-514- Hydr ox3nsoxazol i d| n- 2- yI car bonyl | - 3- net hyI -I - (i sopropyl)-6-f2-nmethy
-1 H OH

a) 6-[2-amino-1H-benzimidazol-1-ylmethyl]-1.2.3.4-tetrahydro-3-methyl-1-(isopropyl)-2.4-

15 dioxo- thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester

Prepared from the product of example 8b (660mg) and 2-aminobenzimidazole (250mg) by the
method of example 13vii part a). The crude material was purified by flash silica
chromatography eluting with 50% ethyl acetate in isohexane then 4% methanol in
dichloromethane containing 0.1% triethylamine to give the title-compound as a yellow foam
20 (360mg). MS (ES) 428[M+H]". & '"Hpmso 1.40-1.42 (6H, d), 3.17 (3H, s), 3.88 (3H, 5), 4.3
(1H, bs), 5.42 (2H, s), 6.62 (2H, s), 6.87-6.90 (1H, 1), 6.93-6.98 (1H, 1), 7.11-7.15 (2H, m).

b) Sodium 6-[2-amino-1H-benzimidazol-1-yl methyl]-1.2,3.4-tetrahydro-3-methyl-1-

(isopropyl)-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylate

25 Prepared from the product of example 16iv part a) (360mg) by the method of example 1 part
f) to give the title-compound as a white solid (190mg). MS (ES) 414 [M+H]"



pyrrolo[2 3-bl pyridin-1-ylnmethyllthienol2 3-dl pyrimdine-2,4(1H, 3H)-di one
Prepared fromthe product of part a) and (S)-4-isoxazolidinol hydrochloride
[ exanpl e WO @@anisesb)] follow ng the procedure of exanpl e PCIpEBG2/03399t 0 gi ve
the title conpound as a solid. 5 MS(APClgy 484 [M+H +. 8 ' HDMSO 1. 38-1. 40
(6H, m, 2.41 (3H, m, 3.16-3.19 (3H, mM, 3.54- 4.25 (5H, n), 4.60 4.73
(1H, m, 5.42-5.58 (3H m, 6.29 (1H, s), 7.09-7.13 (1H m, 7.88 (1H,

dd), 8.22-8.26 (1H, nm) Exanple 171) 10 ] )

(S) - 5- 14e)Hib ddtiydmeasokiadlidin2-ylcathopphiyar-metbyrbt(isgpPropyl)i0<Brmipelis- ( 3, 5- di e
thyl -1 H razol -4-yl met hyl .t hi.eno [l 2. 3-dl pyr i dine-2 4(1H 3H)-dione CH O
O k- N e Rgo- Tl e e i St s B Sl i

met hyl ] - BBk Honl theips@iist ot axag;gk thiopart b) 298n) b tHeahethby df exanipde 03 @i _
3-dl pyri mdi ne-5-carboxylic acid. Prepared using the procedure dg}s?cri-g;d in
exanpl e @t palhe apde noweriahavap pwdfied biofevessanrpase prepagative RELE slufing fogn 257

410 (MO SR Gabe B! 8o fATRENE, (ARRg ISl el 5P

(4H, Q) , m3ihdRol(adkdfiltr8ion 3. g the btle@pmpduriibas(2hitesiolidZR0ME). 083 (BI)SES.1623
PCT/ GB02/ 03399 -86 b

5-[ 4- Bydfl‘vldkﬂirs SxHmado ﬁBéj)lejﬁHammw 13113,11@9?@#;/}-4 (SH, range of m), 4.6-4.8 (1H, m),
- (i - 6-13, 5 di -1 | &b _
2] por | PP B B CH BRSSOl PR s SRS s A T2

exanpl e q:)g@mp,Ing),S part e) fromthe product of part a) and

(S)-4-hydroxyi soxazol i dine hydrochl oride {exanple 1, part b)} to give the
titlel8 conpound as a solid (145ng). MS(ESI) 490 [ M-H] +. S HDVSO 0. 86 ( 6H,
d), 1.09.(6H 116 2.03-2.19 (1H, m, 2.49-2.52 (4H m, 3.19 (2H, s), 3.21
(1H, s),—%‘—%@-‘%—%ﬁ“ *57H, d), 3.35-3.63 (1H, m, 3.70 (1H dd), 3.75-3.80 (3H,
m, 3. 84$0s-GLEyddehvisoxa26lidin Q5ylcdihonyl];3-thedy{10(i®PEppyIHEI2-methgl-BHBO ( 1H,

, 5.51 i , 12.18 (1H, s, .br). e e us .
m pvrrolo[2,3-b]pvridin-s-vlmethvl]thl)en0[2,3-d]pvr1m1dme—2,4(1H.3H)-d10ne

OH

\j\)‘l/\zﬁ N
X
15 /K

a) 1.2.3.4-Tetrahydro-3-methyl-1-( isopropyl)-6-[2-methyl-1H-pyrrolo[2,3-blpyridin-1-yl

methyl]-2.4-dioxothieno[2,3-d]pyrimidine-5-carboxylic acid.

To a stirred suspension of 60% sodium hydride (0.15 g) in THF (5 ml) was added a solution
of 2-methylazaindole (0.25 g) in THF (5 ml) dropwise under nitrogen at ambient temperature.

20 After stirring for 5 min. it was cooled to 0°C a solution of the product of example 22, part a)
(0.60 g) in THF (10 ml) was added and the mixture warmed to room temperature and stirred
for 5 h. It was quenched with water, acidified with 2.5M HCI and extracted with
dichloromethane, the organic extracts were dried over anhydrous magnesium sulfate, filtered
and evaporated under reduced pressure. The residue was purified by column chromatography

25 over silica, eluting with ethyl acetate / i-hexane (1:1) followed by ethyl acetate / methanol
(9:1) to give the sub-title compound as a solid (0.06 g). MS (ESI) 413 [M+H]". & 'Hpmso 1.36
(6H, d), 3.17 (3H, s), 4.20 (1H, s, br), 5.73 (2H, s), 6.32 (1H, 5), 7.09-7.12 (1H, s), 7.88-7.90
(1H, m), 8.20-8.21 (1H, m)



10 Exanmple 17 ii) (S)
5-[ 4- Hydr oxyi soxazol i di n-2- VI carbonyl | -3-net hyl -1-(isobutyl)-6-[3-(1, 1-

di met hyl ewoydsjo1 sseset hyl - | H pyrazol -4-yl net hyl | thieno [2, 3a1GB02/03399
pyrimdine-2,4(1H, 3H) - dione OH O O N, o §> NS ONNN H15 Prepared using
t he procedure described in exanple 12 pasf b) fromthe product of exanple
12 part a), 5,5-dinethyl hexane-2, 4-di one and 35% aqueous hydrazi ne
solution to give the title corrpound as a SO|Id I\/B(ESI) 504 [ MEH] +.
1HDVBO ObB&){5eM-Hedrox His@GzOBd f hyl 136 c A
3.21 (0.7525 .

3.83-3. 3Lm‘-' b4 )-dione, . 58-4.78 (1H,

E)Xé 5| gllg ) e ffcﬁ’nﬁ)e pr&@uc@%f ﬁa?t’Ha) and (Df 4—1so\é&c@ﬁ4r@lﬂ1§(ﬁ8dﬁ6ﬁd@@%ﬁﬁ&9@aﬂ 87-
5- f Zp Hydb)j@mmgzm proceduge of eanipbnisipart®) tegivg the title @@m@wd s &Gl et hyI 4-

an's s B BERR. 5 v Y- Lﬂ%‘cg&{n@wﬁéﬁ'ﬁ% Duinttie- ROt ) §5¢0n o

2- met hyl 5 423%?};“@'4‘@(9%@&@91'1&1? 0.8l 56 312 rﬁ?ﬂ@?@ (@Hcsol w)gmem@mpnm@sm )

cont ai ni ng dr op) s’ ‘added oxalyl oride (4.5 m). This mixture
was heat € ald), 8.22-8.26 (1H, m)

79 (1H, ),

Example 17i)
10 (S)-S-[4-Hvdroxvisoxazolidin-z-vlcarb0nvl]-3-methvl-1-(isobutvl)—6-[3,5-diethvl—1H—

pyrazol-4-yvlmethyl]thieno[2,3-d]pyrimidine-2.4(1H,3H)-dione

a) 6-[3.5-Diethyl-1H-pyrazol-4-ylmethyl]-3-methyl-1-( isobutyl)-2.4-dioxo-1.2.3.4-

15 tetrahydrothieno[2.3-dlpyrimidine-5-carboxylic acid.

Prepared using the procedure described in example 12 part a) from the product of example 3

part ¢) (1 g) and 3,5-heptanedione to give the subtitle compound as a solid (0.37 g). MS(ESI)
419 [M+H]*. 8 "Hpwmso 0.86 (6H, d), 1.10 (6H, t), 2.05-2.15 (1H, m), 2.49 (4H, q), 3.26 3H,
5), 3.66 (2H, d), 4.06 (2H, s).

20



reflux for 1 h. After concentrating to dryness in vacuo the residue was
redi ssolved in 10 dichloronmethane (50 m), triethylamne (17 m) was added
fol | owed o d9/0Dx868li met hyl hydr oxyl am ne (8.2 g) and the read/eB2wasIstirred
at anbient tenperature for 16 h. The rgaction mxture was washed with
water (2 xI 00 m ), the organic solution was evaporated and the residue was
purified by chronmatography el uting w th ethyl acetate to gi ve the subtitle
conpound as a brown oil (10 g). M5 (ESI) 231 H CDC13 2.77(3H,s),
3. 24/ 3. 46X (ﬂbjs mgh@oxwmmg&lcarhqnvﬂﬁ— A 1<(lsobutvl')96 f3-pdjethy}- 1-H1| Ht),
7.80(1H, .. ]p@'étr boxal dehyde A sol ution

6 M) was added to a

sol uti OnPreBIireH lil@ingrtl%jp&%&edﬁ?e @és@ﬂ?os’ﬁ)m(eiarﬁpl@)exhrﬁpl@ml‘pmitr@lfﬁ)m tHeypzoducf 40part ) at
-78C. After e reaction 20 was guenched pgy t he ddItJ on of . sodi um

pot assi um Etndr(S) athydraxyispxpgeliginediydophlops {ggqn t’ & kP e % oom

t t h d
magness UG ARE SaRAT LB TVED F9) HTHEGS PRNgSE S8 e L B as t he
purifiedylyo f9h<lf1@ﬁ%t )OI U8 (?Jmtﬂgngtw(zm @@x@tetmyls) 8050 @6TH, d),i3.3%80e to

gi ve the subt e conpound

CDCL3 2. 87(3H
7.67(1 H, tldt)m), 3 79&64HH1@)) 3.73:380 GH, m)a; 84 &6'81{,1@@:1%9%“)4 5&(@1}6@:14-5%%0 %) 49

(1Hs) 0] I 033 C 1-Di nethyl ethyl 1,2,3

-tet rahé@r g%é ‘%{%@ﬁ?ﬂ nt%T %gﬁ}t‘é ?§£8£ﬁgl bér t hi enof 2, 3- dj pyrimdi ne-5
-carboxvl ate To a sol utlon of the product of exanple 1 part c) (2.0 g) in
di chl oronethane (12 m) containing DMF (I drop) was added oxal yl chloride

(10%)Mure was stirred at room 5 tenperature for 1 h. After
concent r S 1SR obRAMEEPIYEL- | N
di chl or o : S'I“E-fjﬁwgg—%m%i%ed by

2- et hy| ghashgiethyd)-5- lﬁ&h@l-MH)Dﬁﬁdolt@elmahﬂﬂuhmoWM
tenperature for 4 h. The reaction mxture was washed with water (2x 100
m ), thedigigani c phase was dried and evaporated and the residue was
purified by chronatography eluting wth i-hexaqe/ethyl acetate (5:1) to
give the subtitle 10 conpound as an orgng il (1.6 g). 8 1H CDC13
0.99(6H,d), 1.61(9H,s), 2.31(1H, no MZ( H,s), 3.80(2H,d), 7.26(1H,s).
4-t et rahdr o- 6-r hydr oxy(2- met hyl - ypethy 11-3-nmethyl- d) 1.1

D nethylethyl 1,2,3 1 (|sobutyl)
3-dj pyri m di ne- 5 carboxvlate o)

15 Prepared using the procedure described in example 12 part b) from the product of example 12
part a), 5,5-dimethylhexane-2,4-dione and 35% aqueous hydrazine solution to give the title
compound as a solid. MS(ESI) 504 [M+H]". & "Hpumso 0.85 (6H, d), 1.23 (9H, s), 1.99-2.06
(4H, m), 3.19 (2.25H, s), 3.21 (0.7525H, s), 3.50-3.60 (2H, m), 3.64-3.72 (1H, m) 3.79 (1H,
m), 3.83-3.96 (3H, m), 3.98-4.05 (0.25H, m), 4.07 (0.75H, dd), 4.58-4.78 (1H, m), 5.51 (1H,

20 d), 12.08 (1H, s, br).



15 The subtitle conpound was prepared by the nethod of exanple 1 step d)
using the products of step c¢c) and step b). MS(ESI) 510{M+tH +. 8 'H CDC13
0.85 (6H Woosk1tes(9H,s), 2.11 (1H mM, 2.82(3H,s), 3.39 (KH/GB)2/03399
3.48(1H,dd), 3.53(1Hd), 3.71 (1H,dd), &~72 (1H,d), 7.44 (1Ht), 7.67
(1H,t), 7.72 (1H,s), 7.82 (1Hd), 8.07 %ZH d 20 e) 1 1-Dinethylethyl 1 2 3
4-tetrahvdro-3-nethyl -1-(isobutvl)-6-1(2-nethyl-4- guinolin 1)~ nmethyl]-2
4- di oxot hi enof 2 3-d] pyri m di ne-5-carboxvl ate Met hane sul phonyl chloride

(0. 46 nmEBxampled@ded to a solution of the product of step d) (1.42 g) and

triethylggqgéllmmé i lan [ OUS - nq ). Qs enpenat ur e under
nitroge Ha- 0 I M@Tﬁ,éégvﬁﬁ%ﬁﬁ%ﬁﬁmw E‘S é?i um on
char coal g fi3efnyieti\AfthRsd 3 -2y ndidike? A MI.3H)-dimsy ogenated at 5 bar for 2
h. The suspension was fti1ltered through celite, washing with nmethanol (100
m ). The organic material was concentrated under reduced pressure and the
resi due was purified by colum chromatograpby, eluting with 1:3 ethyl

acetate / i-hexane, to give the sub-titlgz;onpound as a solid (1.0 g). M

(EST) 495 {M+H + 8 1H CDC13 0.91 (&H, N1.61 (9H,t), 2.18 (1H non), 2.74
(3H,s), 3.40 (3H,9), 3.64(2H,d),\ﬁ 5 ({30°T2H,s), 7.18 (1H,s), 7.52 (1H1t),
7.71 (I H1t), 8.05-8.07 (2H, m. WDj03/j0 / GB02/03399 -89 f) 1 2 3

4- Tet r ahydr o- 3- net hyl -1 - (i sobut W)= 4- qui nol i nyl met hyl | -2, 4-

di oxot hi eno[ 2 3-dl p) ri m di ne-5-car bhiiyl i c\a To a solution of the product
of steg e) (0.82 g) in dichloronmethane (15 m) under nitrogen was added
triflueroacetic acid (3 mM), and the mxture was stirred for 1 h. Saturated
sodi um S5a)V-MdsthenalVe -dimaiitvidhquiddinepdrboxgmsidadded and the ni xture extracted

RPNy e e s R b S T A
give t heﬁﬂ%fd@@g@@@;%@%@d 6881981 dridle (85 72).Ohis BixthVEG H3ai8d at (6H, d)

2.13 (1H no H's)Y, 3.51 (3Hs), 3.6 ZH?%G 5.21,(2{;,3), 7.21
(1H, s), 7 fof 1K, After Gongentfating tg drypeggn de&le gidye Was rpdissoigdd} ()

5 [ 4- Hydr.oxyi soxazol j.di n: 2-yl car honyl] - 3 ’ ' ) - 6-f 2- et hyl - 4-
gui nol? nQWﬁéF‘Pﬂ}Ptﬁ?]?ﬁ Gﬂ&?@z@g@%ﬁlﬁ%ﬁgl%i\%‘; &?ﬁfﬁ%ﬁ{ﬁwgﬁﬁ?’ he subtitle
conpound giaghPh§RBk fdmie (8leg)rmt hieskcadtiopxaatiered astrapienf) tempenatyre frg Iorleduct s
frompart t) and exanple 1 part bt)h' M5 (APCl) .509{ I\/H—lq.+. 6'.HDVSO 0. 85 d
(6H, m, ZThe@eactien mixtatelwpsiyashed g (‘@tf?fsé x180 o), {tlag pregriic golghon, wis, oyappIglgd
4.47-4. 6%11& ’c?hlg’re idue4Wng pénjﬂ_édsd)pd’h}omatography eluting with ethyl acetate to give the subtitle
compound as a brown oil (10 g). MS (ESI) 231 {(M+H]". & "H cpes 2.77(3H,5), 3.24/3.40(3H,

15 s),3.47/3.74(3H, 5), 7.26(1H,s), 7.52(1H,p), 7.71(1H,1), 7.80(1H,d), 8.06(1H,d).

b) 2-Methyl-4-quinolinecarboxaldehyde
A solution of 2.5N diisobutylaluminium hydride in toluene (5.6 ml) was added to a solution

of the product of step a) (1.6 g) in anhydrous toluene (40 mi) at —78°C. After 2 h the reaction

20 was quenched by the addition of sodium potassium tartrate (5 g) in water (25 ml) and allowed
to warm to room temperature. The organic phase was collected, washed with water, dried over
magnesium sulfate and concentrated to dryness in vacuo. The residue was the purified by
chromatography eluting with 30% ethyl acetate in i-hexane to give the subtitle compound
(0.82 g). 8 'H cpeps 2.87(3H,5), 7.26(1H,s), 7.67(1H,ddd), 7.69(1H,s), 7.78(1H,ddd),

25 8.12(1H,d), 8.96'(1H,d), 10.49 (1H,s).



5.54 (1H,s,br), 7.31/7.36 (1H,s), 7.54-7.56 (1H m, 7.71 (1Ht), 7.93

(IH d), 8.16-8.23 (1H m. Exanple 18 ii) 20 (9) ( >

?h[ I6 EI U(()mogmgmfolh! nyl ][ret hyl | - 5- 14- hydr oxyi soxazol i di n- 2ca/cBo2aasel } - 3- me
yl -1- (isobutyl)thienof 2,3-dl pyrim_gine-2,4(IH 3H)-dione OH O

OF ONSN a) 6j6 Y ¥ ( K On N

Fl uor o- 4- qui nol i nyl (hydroxy) met hyl ] - 3-met hyl -1 - (i sobutvl) - 2 4-di oxo-1,2,3,4

- 25 tet rahydrot hi enof 2 3 dI pyr| m di ne-5-car boxyl i C aC| d |

Pr epar ect) Usli-Bimethelethyvb ¢ 2 1#-setrpbydrior hmgthivir L (isghwivh-24-d

product qof e le 1 d 6-fl | i ;

Phe. subdlenEiEiie:Ssimolfile-d) and. i gt ?;%'c'lgegaé?a'( gﬁhyg)e ‘0.8
(3H, d),Tda dAufidtbf the pretiueiofZxdihpleliparty), (23. §8n ﬁﬁ:hﬂore:l)mthm Q23/mil)11868

PCT/ GB02/ 03399 -90 3. 51 (1H, dd) I? dds) ﬁ 49 H,
q), 6. 65ontmingPMF (Wop)was addpd Ovalxlw%g%ﬁl 1(%%11) ﬁ‘léﬁﬂé wp)stirggd p ?“%‘H
dd) msa% ﬁ*%{ng’i&?mgg% b[% &%érj; géééﬁ%&ig‘lféﬂgyﬁ%k LY 4R residue was redissolved in

4- 5 tetrahydrot hi enol2
3 d' pyri d&lﬁbflﬁn@hmr@ @xlyltnethylanmwhyll) vess pdded foHleped byl2ts¢thypropangralcedur e

d bed
SUbC1 t I b dhe yapi Syt bk gt £ BE rpashbngfixeof ¥Es 55
t), 2.135 f%’ﬁa @Vdé ]\b%t ng’xg %ﬂ‘ﬁ’) (%Mga?n)ic %&séﬂrwa@ aHed eid e\‘hpéﬁte(d?alﬂd 1160 restub3 ( 2H,

s), 7.31 , 8.16 ng dd), 8.85 (1H,
d). 10 cyvas purified by chromatography elutlng with 1-hexane/et yl acetate (5:1) to give the subtitle

6- [ 6- Fl uor o- 4- qui nol i nyhnet hyl t hyl 2,3, 4-
LgfLah%ﬁ@ﬁﬂﬁﬂ@ﬂﬁ??“?“@@ﬁ?ﬂ(deﬂﬂﬁqgc@%ﬁﬁg%$h§§’E%?G%Léo%?ﬂqggg1’. Prepared
g | exanmple 1 part f) fromth duct of
b) to  ordlorhd 2k ﬂfﬁé?@ﬁ%{%d VB(ES) + 442 [NEFZH- Na] +. 6 1FDVEO 0. gl

(6H d), 2.02-2.16 15 (1H, , 3.20 (3H, s), 3.56 (2H, d), 4.51 (2H, s),

.59 (1H, d 7.63 (1H, t
( d) 1, )1 Dimethvléthxll_{ 1,2,9,) -tetrahvdro(-%-l_['livéjlrg)(\’/( 2-methvl-4-quinolinyl)methyl]-3-methyil-

1-(isobutyl)-2.4-dioxothieno[2,3-d]pyrimidine-5 -carboxylate

15 The subtitle compound was prepared by the method of example 1 step d) using the products
of step ¢) and step b). MS(ESI) 510{M+H]". 8 'H cpeps 0.85 (6H.d), 1.66 (9H,s), 2.11 (1H,m),
2.82(3H,5), 3.39 (3H,s), 3.48(1H,dd), 3.53(1H,d), 3.71 (1H,dd), 6.72 (1H,d), 7.44 (1H,t), 7.67
(1H,t), 7.72 (1H,s), 7.82 (1H,d), 8.07 (1H,d)

20 e) 1,1-Dimethylethyl 1.2.3.4-tetrahydro-3-methyl-1-(isobutyl)-6-[(2-methyl-4-

quinolinyl)methyl]-2.4-dioxothieno[2,3-d]pyrimidine-5 -carboxylate

Methane sulphonyl chloride (0.46 mi) was added to a solution of the product of step d) (1.42
g) and triethylamine (1.54 ml) in anhydrous THF (30 ml) at room temperature under nitrogen
and the mixture was stirred for 40 minutes. 10% palladium on charcoal (320 mg) was added
25 and the mixture hydrogenated at 5 bar for 2 h. The suspension was filtered through celite,
washing with methanol (100 ml). The organic material was concentrated under reduced
pressure and the residue was purified by column chromatography, eluting with 1:3 ethyl
acetate / i-hexane, to give the sub-title compound as a solid (1.0 g). MS (ESI) 495 (M+H]
8 'H opep 0.91 (6H,d), 1.61 (9HL1), 2.18 (1H,non), 2.74 (3Hs), 3.40 (3H.s), 3.64(2H.,d), 4.55
30 (2H,s), 7.18 (1H,s), 7.52 (1H,1), 7.71 (1H,t), 8.05-8.07 (2H,m).



8.61 (1H, dd), 8.82 (1H, d). d) (SSS)6 r6-Fl uoro-4-quinolinylnmeth

11-5-{4- hydr oxyi soxazol i di n- 2-yl carbonyl }-3-nethyl -1 - (i sobutyl)thieno[2
3-dl pyri mvdi o3¢ B6d( 1H 3H) - di one 20 Prepared using the proceducreo2aeswri bed
in exanple 1 part g) fromthe product ofggpart c) and

(S) - 4- hydr oxyi soxazol i di ne hydrochl ori de {exanple 1 part b)} to give the
title conpound. MS(ESI) 513 [M-H] +. 6* 1HDVMSO 0.82-0.85 (6H, in),
2.04-2.17 (1H, m, 3.21 (2H, s), 3.22 (1H, s), 355368§3H m,

3. 75-4. Jﬂ%1Q&%-Mrahwrw—methsd-I—ﬂs@ﬁlﬂvl)-:@[z-meth -4 1 4- 5 50-5.56
(1H, n) : - .) 8.02-8.16 (2H, m, 8.86 (1H, d).
25 (* NS ot aner peaks not quoted; spectrum

Elx npl : f '%ga %lyﬁbrggﬁ'he p%(ﬁ!ﬁ@%ﬁ?é}br@%() 8D 0341013 A& IRGE ( (3BAD) 0330%itrog@il was
anpl e 18111

6- [ 8- FI umtded m@mmbimgzcndﬁ mj), rndsthedminide By sirescalpol haPHURISA sOdBbNY | | - 3- e

thyl-1I- t hi d N. O
N o & issiosg sy (P g GacR b M bR st 0ot e

- (i SObUtdﬁ;ﬁm@ Aasdivens Qrakhdd With wate (2@t ofidd @re hignesium sulphate, filtered and
3-dl pyri nidi ne 5-carboxylic acid, ethyl ester. Prepared using,the praocedure

descri bembncmtmmmdeymespmgwmhefsubrmﬂp isemppwelasta 166 seliM2e2)10 Homssa P /c)

and 8-f n V5( ESI
a6 [ ThD Gkt 6 B 3 Y B T8h Gl USROS ™ =)
(1H, m) (1@1@87.(7@51,}1 7.89%11411 (8lod (1¢ga) 3. 65 (1H d), 3.74 (1H dd), 4.49
(2H, q), 6.7 ’g %’ ((ZH m, 7.69 (1H d), 7.91 (1H dd),
9.07 (aH, d). 15 b)6[8 FI uoro 4 qui nol i nyl net hyl ] -

3-met hyl o) g azcghcﬁﬁ(g— et Rl ARRYNBERDENP] - rethy]-4-
3-d] pyri Sing the procedure
descri be@ulh@h@lﬁﬁﬂhlvﬁthler@&l B- cﬂavrfrmdmetzha 1E3Fdudibnef part a) to
The subtitle compound was prepared by the method of example 1 step g) using the products
from part f) and example 1 part b). MS (APCI) 509 {M+HT". "Hpmso 0.85 (6H,m), 2.00-
15 2.12(1H,m), 2.62 (3H,s), 3.21 (3H,s), 3.55-4.12 (6H,m), 4.47-4.63 (2H,m), 4.79 (1H,s,br),
5.54 (1H,s,br), 7.31/7.36 (1H,s), 7.54-7.56 (1H,m), 7.71 (1H,t), 7.93 (1H,d), 8.16-8.23

(1H,m).

Example 18 ii)
20 (S) 6-[6-Flu0ro-4—quinolinvlmethvl]-5-{4—hvdr0xvisoxazolidin-Z-vlcarbonvl}-3-methvl-1-

(isobutyl)thieno[2,3-d]pyrimidine-2.4(1H,3H)-dione

a) 6-[6-Fluoro-4-quinolinyl( hydroxy)methyl]-3-methyl-1-(isobutyl)-2.4-dioxo-1,2,3.4-

25 tetrahydrothieno[2,3-d]pyrimidine-5-carboxylic acid, ethyl ester.

Prepared using the procedure described in example 1 part d) from the product of example 1
part ¢) and 6-fluoro-4-quinolinecarbaldehyde to give the subtitle compound. MS(ESI) 486
[M+H]". 8 "H cpez 0.87 3H, d), 0.90 (3H, d), 1.42 (3H, 1), 2.07-2.21 (1H, m), 3.38 (3H, s),



give the subtitle compound. MS(ESI) 470 [MH +. S 'H CDCI 3 0.91 (6H, d),
1.37 (3H, t), 2.13- 2.23 (1H, m, 3.39 (3H, s), 3.65 (2H, d), 4.45 (2H, q),
4.60 (2H, we)o3/0d1$88 (1H, d), 7.73 (1H, d), 20 7.44 (1H, t®C/GBRI3FYS57 (1H,
in), 7.91lhd 8.94 (1H, d). c)

6- [ 8- Fl uor o- 4- qui nol i nyl net hyl 1- 3- nethyl-l-(lsobutvl) 2 4-di oxo-1, 2, 3, 4-

t et rahydr ot hi enof 2 3-d] pyri m di ne-5-carboxylic acid, sodiumsalt. Prepar ed
usi ng the procedure described in exanple 1 part f from the product of part

b) to 2B5P(NE ddhe.CUEH, tdpéa'tfo@bbdd)ﬂmequ), 65 THMIR A48H]LE, tds FHIRE®LO0. 81
(6H, d), 3 3.57 (2H, d), 4.55 (2H, s),
7.53-7. 5@%&%‘&# d)7Eg %g(kfg)ﬁd)g%ggo@ﬁ?)s 50 (1H, ). 8.88 (1H, d). WD
03/011868 PCT/ GB02/03399 -92 (S) 6

[ 8- Fl uor o- 4- qU| nol i nyI rret hYI ]-5-{4- hydr oxyi soxazol i di n-2- yI car bonyl }-3-neth
yl -1 - (iDdbif-Flupro-4 et ybly?-meitfapl le(isobs dioxg-bae.4r epar ed usi ng

t he proced re I he product of part c)
and (%)t Ty l%gge}le 1 part b)} to give

the tit |1®re‘?ﬁ€@9b{ﬂ§ theEpIB/&(dEﬁ des&lﬁ’ed[lh/%kﬂntple’l p&rtld)'lﬂvﬁﬁh@ pBahuat @a@‘lﬁdﬁi tom ,
2.04-2.15 m, 3.21 (2H, s),

3. 76- 4. 18iv¢ 8id, subfitle mm@mdmr%@smw [Mré{l B 1%0134:13@191((QH6¢}=1(1 (3IP? B, 2d35. 57
CTH ﬂ@? SIRROIC AN PO e VER LA Fﬂfﬁ?deﬁs? T

(S) 5- {4t'd @H %ay%zmcllm Gd)Z&QSC@Hb@)ﬁW} 3- et hyl-l-(lsobutvl) 6-(5- q

ui nol i nyl m Ythien o pyrimdin e-2,4(IH 3H-dione OH O ON, 0>
N ON $ON a)

6- [ Hydro i oxo-1, 2, 3,4- 15
tetrahyd J”20?43-41ester Pr epar ed

using t h%trﬁﬁﬁﬁ@%@[ﬂ%wﬂaﬁdmbﬁ @tbdmllhe adldpardhurﬂ);alf romthe product of
exampl e %repared using the procedure described in example 1 part f) from the product of part b) to

give the subtitle compound. MS(ES)* 442 [M+2H-Na]". 8 'Hpuso 0.81 (6H, d), 2.02-2.16

15 (1H, m), 3.20 (3H, s), 3.56 (2H, d), 4.51 (2H, s), 7.59 (1H, d), 7.63 (1H, td), 8.06 (1H, dd),

8.61 (1H, dd), 8.82 (1H, d).

d) (S) 6-[6-Fluoro-4-quinolinylmethyl]-5-{ 4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-
(isobutyl)thieno[2,3-d]pyrimidine-2.4(1H,3H)-dione
20 Prepared using the procedure described in example 1 part g) from the product of part ¢) and

(S)-4-hydroxyisoxazolidine hydrochloride {example 1 part b)} to give the title compound.
MS(ESI) 513 [M+H]". &* "Hpuso 0.82-0.85 (6H, m), 2.04-2.17 (1H, m), 3.21 (2H, s), 3.22
(1H, s), 3.55-3.68 (3H, m), 3.75-4.13 (3H, m), 4.50-4.71 (2.33H, m), 4.78-4.81 (0.67H, m),
5.50-5.56 (1H, m), 7.42-7.53 (1H, m), 7.69 (1H, td), 8.02-8.16 (2H, m), 8.86 (1H, d).

25 (* N.B.mixture of rotamers, minor rotamer peaks not quoted; spectrum simplified at higher

temperatures)



part c) and 5-qui nolinecarbal dehyde to give the subtitle conmpound. MS(ESI)
468 [MtH +. S H CDC13 0.87 (3H, d), 0.89 (3H, d), 1.33 (3H t), 2.10-2.22
(1H, m, ¥@BB/aNds s), 3.52 (1H, s, br), 3.55 (1H, dd), 2CilGEd@KH33wd),
4.33-4.41 (2H, m, 6.75 (1H, s), 7.39 (14, _dd), 7.77 (1H, t), 20 7.90 (1H,
d), 8.14 (1H, d), 8.39 (1H d), 8.91 (1H d). WD 03/011868 PCT/ GB02/ 03399
-93 b) 3-Methyl-I-(isobutvl)-2 4-di oxo-6-(5-quinolinylnmeth)l)-1 2 3

4-t etrahydrot hi eno{2, 3- d] pyri m di ne-5-carboxylic acid, ethyl ester.

Pr epar edExsmple 18i#) pr ocedur e described in exanple 1 part e) fromthe

pcgggcg ;y u.: lu O-EI- (I)lveltré “5ei4 -k 8 cqﬂ ) I.L'LL!'.' n"k' Byi-1- VGS
(2H, d), o ddﬂd dd), 7.50 (1H dd) 7.70

(1H, t), . .93 (1H, dd). c)

3Met hyl -1 -(| sobutvl) 2 4-di 0x0- 6- (5-quinolinylmethvl)-1 2 3

4-t etrahydrothi enof 2, 3- d] pyri m di ne-5-carbogylic acid sodiumsalt. 10

Prepared using the procedure descri bedyin anple 1 part f) fromthe

product of part b) to give the sulit r\f:—eipound VMS(ESI) 424 [ M+2H Na] +.

V H DVsO 0.79 (6H, d), 2.00-2.10N ¢4 3. 19 (3H, s), 3.53 (2H, d),

4.52 (2H, s), 7.46 (1H, dd), 7.64 (1H t), 7.93 (1H, d),

8.85 (1H, dd), 9.14 (1H, d). 1501‘)1\

roxyi soxazol i di n-2-yl carbonyl | - 3< "OoHtvI) 6- (5-

gui nol i nyl met hyl )thi eno[ 2 3-d] pyriim di ne-2 4(i H 3H)-di one Prepared using

the précedure described in exanple 1 part g) fromthe product of part c)

and exanple 1 part b) to give the titIe corrpound. MS(ESI) 495 [M+H +. 6' H

DVMSO 0.80-0.83 (6H, m, 1.99-2.06 ) .21 (1H, s),

3. 50- 3. 63) 6-$$+F1ucro-4aqurﬂolmvjrhvdmm hvlb 3.9 79-4. 82
, m (0, r(1H dd) 7.59 (0.33H,

d), 7.63ENE : 95 A—8-60 (0.33H, d), 8.64

(0.67H, ghep are%l &i]ng(tﬂib"prdé):durE&ambed ihﬂex%ﬁlp(leS) part d) from the product of examplel

5- 14- Hyd |'i di n-2-vyl carbonyl | - 3- net hyl

1 ot iy ;Sé&;ﬁé‘%ﬁgid il i ere B SRe e R

1y1- 3 t d

oot ans: DAV Oh i 5cert 5T ) O SOHE B P PEE 2B (HEAR), 5 36100k o8

wi th n- propydi ag), d%5(2H, 4),8)74qnH, béxt ad (2H, qebl7axX1Had), 83& 7.5EH, @dcFi68n
(1H, ), 7.91 (1H, dd), 9.07 (1H, d).

15 b) 6-[8-Fluoro-4-quinolinylmethyl]- 3-methyl-1-(isobutyl)-2.4-dioxo-1,2.3.4-

tetrahydrothieno[2.3-d]pyrimidine-5-carboxylic acid, ethyl ester.

Prepared using the procedure described in example 1 part e) from the product of part a) to

give the subtitle compound. MS(ESI) 470 [M+H]". 8 'H cpeis 0.91 (6H, d), 1.37 (3H, 1), 2.13-

2.23 (1H, m), 3.39 (3H, ), 3.65 (2H, d), 4.45 (2H, q), 4.60 (2H, s), 7.31 (1H, d), 7.73 (1H, d),
20 7.44 (1H, td), 7.51-7.57 (1H, m), 7.911hd 8.94 (1H, d).

¢) 6-[8-Fluoro-4-quinolinylmethyl]-3-methyl-1-( isobutyl)-2.4-dioxo-1,2.3.4-

tetrahydrothieno[2,3-d]pyrimidine-5-carboxylic acid, sodium salt.

Prepared using the procedure described in example 1 part f) from the product of part b) to

25 give the subtitle compound. MS(EST) 442 [M+2H-Na]". §'Hpmso 0.81 (6H, d), 2.03-2.13
(1H, m), 3.20 (3H, ), 3.57 (2H, d), 4.55 (2H, ), 7.53-7.58 (2H, m), 7.63 (18, d), 8.45-8.50
(1H, m), 8.88 (1H, d).



30 was cool ed and then poured into water (700 m ) and extracted wth ethyl
acetate. The conbi ned organics were dried and evaporated in vacuo to afford
t he subt i woeosmamgseund an WO 03/ 011868 PCT/ GB02/ 03399 - 94 roTzGB®R/00399, 17.52
g. S 1IHCDCI 3 0.98 (3H, t), 1.74 (2H, se_xs;ze_t), 3.33 (3H, s), 4.02 (2H, t),
8.02 (1H, s). b) 3-Methyl-1-propyl-6-nmercaptopyrimdine-2 4(1H 3H)-dione 5
The product of step a) (11.43 g) in ethanol (400 m) was treated with NaSH
(6.31 g) under nitrogen. After stirring for 48 h at roomtenperature the
sol vent «\_iga(s) éwaﬁﬁu@beuqmlnommpthaﬁeﬁ { 4-hvdmmm§éokdmﬂrﬂmrhpwl & 1-
aqueous R ase ) ate then acidified with 2M HO
Thi s was\9vd S Py Ff 22e%4nd the conbined organics dried
and eva 1?&15&% @&és@ﬁﬂedlh%xam lei 1t po2t &) GrOthe ramcanfmam)gmdou 7
g. S 1H%%‘%ﬁélhgg\9f oo ladfibe ?r) 3 3©§ H, q>) 29 (2H, .s). ¢)
Et hyl 3 (&{Wd{&}dsmamdulme d§9@hlq_r1® «‘@xample 1 part b)} to give the tltle compound

(6. 0505 VNGBS TPRERII T 0P Hamreb St 20 GF) Pt Sl syt 320 B
car bonat gui %Z"ﬁéz -and (§1t1' 563176 8112 L9F W) 4. fsunyd) (bm;maymuxm 81 (@6m,)mwas

added an stirred der ni trogen at roomtengeaurefor

react i on5\sass. Fo(likan), |'7‘it56 (WéBHr dy, TLSﬁ (0 635 d, /1587 - ¢ 20Atha) 8 §adP ]eqa&ll%élf-)ed wi th
t hyl h hed th b 100 m
Dy no” aRdBsbpdrct R 2t R A rhe o1 was di ssol ved tn

di chl oronet hane (100 m) and cooled in ice whilst stirring. Titani um
tetrachloride (7.58 m) 20 was added and stirring continued under nitrogen
for 2 1. hnqﬂeh& i on was poured |nto mater (1L) and extracted with

di chloro h i(§. vacuo. The
resi due WLV XN IN L %gp&éﬁﬁ%b@g@ggé?e-dlchloronethane
0- 8% t o quiifdiRyEnédao)aLibR[R)3 dind- ~dioge oil, 4.64 g. S' H CDC13
1.02 (3H%r%ﬁﬂﬁ%%gﬁ (2H t), 4.41 (2H, q),
7.30 (1H, s). MS (APCI) 297.1 (M++H) 25 d ﬁ*ﬁylﬁ;

rhydr oxy(gui nol i n-4- yI)nethyIII-3- , & di oxo-1-propel-1 2 3 4-

bogyl ate The sub-title conpound was
prepared using the nethod of exar usi ng the product of step
c). S1IHCDC13 0.89 (3H, t), 1.4 )\ 1./65\ 2H, sextet), 3.38 (3H, s),
3.75 (1H, d), 30 3.64 (1H m, 978 8 (2H, q), 6.78 (1H, d),
7.52 (1H, m, 7.72 (1H, m 7.84

a) 6-Hydroxvy(5-quinolinylmethyl]-3-methyl-1-( isobutyl)-2.4-dioxo-1,2.3.4-

15 tetrahydrothieno[2.3-d]pyrimidine-5-carboxylic acid, ethyl ester.

Prepared using the procedure described in example 1 part d) from the product of example 1

part ¢) and 5-quinolinecarbaldehyde to give the subtitle compound. MS(ESI) 468 [M+H]".

& 'H cpeps 0.87 (3H, d), 0.89 (3H, d), 1.33 (3H, 1), 2.10-2.22 (1H, m), 3.38 (3H, 5), 3.52 (1H, s,

br), 3.55 (1H, dd), 3.71 (1H, dd), 4.33-4.41 (2H, m), 6.75 (1H, s), 7.39 (1H, dd), 7.77 (1H, 1),
20 7.90 (1H, d), 8.14 (1H, d), 8.39 (1H, d), 8.91 (1H, d).



m, 7.90 (1H, d), 8.16 (1H, m, 9.02 (1H, d). WO 03/011868 PCT/ GB02/ 03399
-95 e)

Et hyl 3- mewoyds/ 21868 di oxo- | - propyl - 6- (qui nol i n-4-yl met hyl ) - CA/GBod/B&wr ahydr o
t hi eno[ 2, 3- d] pyri m di ne-5-car boxyl at e. .9 he sub-title conmpound was prepared
using the nethod of exanple 1 e) using ’the product of step d). MS (ESI)
437.9 (I\/Hr+|—|) 5 f) Sodium 3-nethyl -2 4-di oxo-I|-propyl-6-(guinolin-4- |y

met hyl)-1 2 3 4-tetrahydrot hi eno 2, 3- d]p ri m di ne-5-carboxyl ate The
sub-ti t I 3eduihylshdisabatyDrkpdioxd-hip -quipolmsimeliyfl. ok 4reralydpiihieng[$.355i ng t he

oroduct af . sie £)..S 1H VSO0 80 (3H t), 1.57 (2H sextet), 3.68 (2H
t), A4. SMMMI SRRCL “ (2H, d), 7.57 (1H m 7.74 (1H m,
8. 01 (1hpreghred Suifdtiebrbeedive disctibed 1ﬂrlexﬂﬂple l@alg)e) :6n tﬁe product of part a) to

4- Hydr oxyi'soxazol i di n- 2-yl car bon Q% | - I -praope &gﬂu i nol |

yl et hylg)wm‘nhermlbtﬁlessoah}nwnd VIS( ?ZLEM#HZBH)5 ‘Hicone 0F8r7e(éHr lg< (?’Het)n%'p%od of

exanpl e r S t 4- ol
nyr ochi o BEE Y aSnEe 0 80U E b 47 O G R (IR AR ) ©
5 Tiogngap s o ppdmn stk S0 (8, o 10 0 0
(1H, d), 8.27 (1H, dd) 8 87 (1H d). M5 (APCl) 481.1 (M++H) Exanple 20 20
(S) 5-{4-Hydroxyi soxazol idin-2-yl carbonyl }-3- net hyI - -(| S(()ipropyl - 6-(4-

nol | 30mte t(iNoBe1)22.3-difxoy6-{ Srijainolis 4 3 Aclict D)3
%UIJ NI Irky)l3 S %Ma(;m Di et hyl . XEm‘é:l sopr (r)lpyl )am no)t hi ophene 3 4-dicar boxyl ate
25 Et hoxgpHHmiiYg & 1t'hosphorane (33.8 g) in dry THE (200
m @) td6 h
nder T %feﬁﬁ‘%@981?%*ﬁ%f5?%%@%ém"e?§% L . ‘”)E‘uvat e

(19.50) pes t@ctdsdtle JhepaedcMSIBSH&a4 fVi-aHeNall 0d Hamso @,V%\(\W d)o2.9
e A ) .16 GH ). 3.3 G0}, 455053, s T G 7084 o %1 (am, t)

7.93 (1H, d), 8.85 (1H, dd), 9.14 (1H, d).

15 d) (S) 5-{4-Hydroxyisoxazolidin-2-ylcarbonyl} -3-methyl-1-(isobutyl)-6-(5-
quinolinylmethyDthieno[2.3-d]pyrimidine-2.4(1H,3H)-dione

Prepared using the procedure described in example 1 part g) from the product of part ¢) and
example 1 part b) to give the title compound. MS(ESI) 495 [M+H]". & 'H pmso 0.80-0.83
(6H, m), 1.99-2.06 (1H, m), 3.20 (2H, s), 3.21 (1H, s), 3.50-3.63 (3H, m), 3.77-4.14 (3H, m),

20 4.548-4.70 (2.33H, m), 4.79-4.82 (0.67H, m), 5.50 (0.33H, d), 5.56 (0.67H, d), 7.54 (1H, dd),
7.59 (0.33H, d), 7.63 (0.67H, d), 7.75 (1H, t), 7.98 (1H, d), 8.60 (0.33H, d), 8.64 (0.67H, d),
8.91 (14, d).

Example 19
25 (S) 5-{4—Hvdroxvisoxazolidin-Z-vlcarbonvl}-3-methvl—1—propvl—6-(quinolin-4-

ylmethyl)thieno[2,3-d]pyrimidine-2.4(1H.3H)-dione
a) 6-Chloro-3-methyl-1-propylpyrimidine-2.4(1H,3H)-dione
6-chloro-3-methyl uracil (10 g) and potassium carbonate (10.34 g) in DMF (70 ml) under

nitrogen was treated with n-propyl iodide (25.4 g) and heated at reflux for 8 h. The reaction
30 was cooled and then poured into water (700 ml) and extracted with ethyl acetate. The

combined organics were dried and evaporated in vacuo to afford the subtitle compound an



pyruvate (3.17 g) was added and the m xture was stirred at roomtenperature
for 16 h. The WD 03/011868 PCT/ GB02/ 03399 -96 reaction was poured into

wat er (1.wadg3oamdgsextracted into ether. Drying and evapor @dToGB@A3&9 an oi |
whi ch was chr omat ogr aphed (Si 02/5:1 |sog§xane- ethyl acetate) to afford the
subtitle conmpound (21.2 g). S 1H CDC13 23-1.43(12H, m, 3.46(1H m,
4.2-4.35(4H, m, 6.50(1H, s), 7.52(1H, br.d) 5 b) Ethyl 1 2 3
4-tetrahydro-3-nethyl-1-(isopropyl)-2 4-dioxo-thieno[2 3- g yrim di ne- 5-
car boxyloadrge Sill VE62 @& MHER:(HIS(3H, th USddPestxtat), éﬂﬁ)(aHoGJ)s‘HO (ZEne. 380 m)
under nitrogen was treated dropwi se with acetyl chloride (1.78 m) and
stirred (Q/Hggrously for 30 min. The product of step 10 a) (7.12 g)

di ssol ved in anhydrous toluene (5 mM) was added and the m xture was stirred
for 24 h. Ether (120 m) was added and the insoluble material was filtered
of f and pyas¥ethyl tpropy]-Gmatcaptepyrimising-2.4€1hh3H)-teme conbi ned or gani ¢

Zﬁh“ébﬁ%ﬁﬁé@c?’a heep alviage et el AR et ERRENER T el ol o e

in ethang r &l ?cgn{l%? 0P 0L 4B t&Rp Gaichhe kblaBglwadevaporard it aemo and
terrperature o 5 The reaction was cooled in ice and treated with

t ri met hythstdsidue dilbitedivdih WZt(Br ﬁﬂh)e agwebus phaserveas veashedbwih edwpaseiateitenover ni ght .
Al'l volati].es v, acug, and. t [ en
ant et arkaidifi i ont SR T s YRR ARG, Y liEhSfe pRPlbicohBiEd PEHIES
left a r&r‘édgxﬂﬁ ;ﬁi ?te&@?v&c@tb%‘aff&dQBé’sMﬁe c5Rpsnd aeaamrmgeaﬁlsmgnﬁéﬁbmat e
(6.95 9) 1odid 59g) for 24 h at roomtenperature. The

m xt un@ oe® (3iauy, eld72 @ mjad éil (3H, 9)4.22@Hhe6)-di fi ed and extracted into ether.

Washing with brine, drying and evaporation gave an oil. Chromatography
(S102/3:1 i sohexane-ethyl acetate) to afford the subtitle conpound (3.1 Q).

S 1H CDGA3phB9dlthyil).4-dlox®( Bfbopdi)- 1,23, 8043y drsthiend[21f-Akpyrimiding-25( 1 H, s) .
Ms (APCIY (MFFH) 297 25 C) 6 [Hydroxy(4 qui nol i nyl ) net hyl

- 3- met hydarioxylgepr opyl ) -2 4-di oxo-1 2, 3, 4- tetrahydrot hi enof 2

3-dl i d L, : d
oo LR b0 S 5 L AR e PR gnepbesaocedr
qui nokk n&&%ﬁ@é &Q%ciﬁd kOrr&H ®e 10 Iﬂﬁnsmayl Brbmop et I8 ml)\@éfﬁid)edéﬁdl WasH]| +.
51H OIS 1.4 . 1.43 (3H, d), 1.46 (3

, 6
(1H d), stm@lamdem;@t gen atﬁ))omztemgergtmsq_fogé b e rﬁa}ctloé WAS peliliqgl nﬁf? v?e?;ér@L?, 1H,
td), 7. 7a%c1c(h%1ed (ﬁl@HCﬁ 3181§ e;{tué'tecfj\)lrth Zth?lzac(e‘ga%. e oréalﬁc? extdddis Webk washed with

brine (100 ml). Drying and evaporation afforded an oil. The oil was dissolved in

dichloromethane (100 ml) and cooled in ice whilst stirring. Titanium tetrachloride (7.58 ml)
20 was added and stirring continued under nitrogen for 2 h. The reaction was poured into water
(1L) and extracted with dichloromethane. The organics were dried and evaporated in vacuo.
The residue was purified by chromatography (SiO,/ ethyl acetate-dichloromethane 0-8%) to
afford the subtitle compound as an orange oil, 4.64 g. & 'H cpois 1.02 3H, t), 1.83 (2H,
sextet), 3.42 (3H, 5), 3.95 (2H, 1), 4.41 (2H, q), 7.30 (1H, s). MS (APCI) 297.1 (M+H)
25
d) Ethyl 6-[hydroxy(quinolin-4-yl)methyl]-3-methyl-2.4-dioxo-1-propyl-1.2.3.4-

tetrahydrothieno[2,3-d]pyrimidine-5-carboxylate

The sub-title compound was prepared using the method of examplel, part d) using the product
of step c). 8 "H cpcis 0.89 (3H, 1), 1.41 (3H, 1), 1.65 (2H, sextet), 3.38 (3H, s), 3.75 (1H, d),

30 3.64 (1H, m), 3.80 (1H, m), 4.48 (2H, q), 6.78 (1H, d), 7.52 (1H, m), 7.72 (1H, m) 7.84 (1H,
m), 7.90 (1H, d), 8.16 (1H, m), 9.02 (1H, d).



9.02 (1H, d). WD 03/011868 PCT/ GB02/03399 -97 d) 3 Methyl 1

(i sopropyl)-2,4-dioxo-6-(4-quinolin Ihyl)-1,2,3 4-tetrahydrothieno[?2, 3-

dl pyri m dimoessBHcsas boxyl i ¢ acid, ethyl ester. Prepared usi rrgméGreo2esswedur e
described in exanple 1 part c) fromthe_ggr_oduct of part c) to give the
subtitle conpound. MS(ESI) 438 [M:tH +. S™H CDC13 1.37 (3H, t), 1.49 (6H,
d), 3.36 5 (3H, s), 4.44 (2H, q), 4.60 (2H, s), 4.30-4.60 (1H m, 7.31
(1H, d), 7.61 (1H td), 7.76 (1H, td), 8.13 (1H dd), 8.16 (1H,.ddE, 8.81
(1H, d) .e)&tidylBembthyl-2,4i d&opr-bipyopyl-B-Quitiobnd-Bmethydal . AdI4-iejripirethiene( 233
4-tetrahydrothjeno[ 2 3- d] pyrim.dine-5-carhoxylic acid i lst. 10

Pr epar edﬁﬁmrﬁ uﬁ%g'cﬁlfb(%}élﬂl?r i‘ﬂgggbéﬁlﬁeo%odnqqyngmr@aﬁe p“éi%’stﬁ% }n%?ﬂg %aotfhe

product gt Bart ~MAlsitdme proict St MY @soomrouod i ESI ) 410 [ Mk2H- Na] +.
8 * HOVEG 18R (%ﬂH?Sla%)t, PR A M 350?1&1:&& ), 4.52 (2H, s),
7.53 (1H, d), 7.58 (1H, t), 7.74 (1H t), 8.00 (1H, d), 8.62 (1H d), 8.82
E:AL:_'Hyd 053 i 3 1122 4y dioxo-L-propyl-6-(quinglin-4-ylmeth D-1,2.3.4-tetral v?rgchienofl&

qui nol i nyhiEhhe-b iafRe{te3- d] pyri m dine-2 4(1 H 3H) -di one Prepared using
the procédure described in exanple 1 part g) fromthe product of part fsa) to
gi ve t heThd wbetitteorapenendd wespreppied by the mefod of examplpbpmbDuss the prpdpghe

3.18 (2H, s), .13 19 1 . 0 o ) 76:8H,
d) . 3.( 89“?18%)6%1% oHE9 (0]@ (égz A g%?g%}&(%l?‘?g)ﬁ'6%(2,71536’9‘5?52&5%@%’3 :1?31@—3{’ r§7$7 3o
(0. 67H, g@,d),@.#gﬂﬁ@iﬁglm?, 4.0301 1, ®8862 (B3, 8183 (14, 9 (0.67H, d),
5.50 (0.33H, ’d), 5.54°(0.67H, dj, 7.44 (0.33H, d), 7.48 (0.67H, d), 7.64
(1H, 10), 7.78 (1H, t), 8.05 (1H, d), 8.26 (0.33H, d), 8.30 (0.67H, d),
g * N, B. .21 k- A e LRbLA-at amer peaks
not quotee ¥

-3 ; 502l 03399 - 98- pre 21i
5- f 4- Hy dyieheyli yipNiedsTRisdi pyAnydiaap MO BID Bioret hyl - | - (i sobutyl) - 6-f (2- met hyl - |
H pyrrolo ¥ 2,3,b|pyrldin-S-yI)nethyIIthieﬁlof 2,.3,.d] . 1
pyri m di Bespaed @3 phegpgthgql ghexagple b nart g) using the produdt of step f) and (S)-isoxazolidin-
4-0l hydrochloride. 6 'H puso 0.84 (3H, td), 1.60 (2H, septet), 3.21 (3H, d), 3.56 (1H, d), 3.73
15 (3H, m), 3.81 (1H, d), 3.90 (1H, m), 4.61 (2H, dd), 4.79 (1H, s), 5.52 (1H, m), 7.46 (1H, dd),
7.63 (1H, m) 7.79 (1H, m), 8.05 (1H, d), 8.27 (1H, dd), 8.87 (1H, d). MS (APCI) 481.1

(M™+H)

Example 20
20 (S) 5-{4-Hvdroxvisoxazolidin-z-vlcarbonvl}-3-methvl—1-(isopropvl)-6-(4—

quinolinylmethyl)thieno[2,3-d|pyrimidine-2,4(1H,3H)-dione

OH
NN
o N.q

a) Diethyl 2-((isopropylamino)thiophene-3.4-dicarboxylate
25 Ethoxycarbonylmethylene triphenyl phosphorane (33.8 g) in dry THF (200 ml) was treated
with isopropyl isothiocyanate (10.1 g) at 65°C for 16 h under nitrogen. The mixture was

cooled to -78°C and ethyl bromo-pyruvate (19.5g ) was added. The reaction was allowed to
warm slowly to room temperature. After 24 h at room temperature more ethyl bromo-

pyruvate (3.17 g) was added and the mixture was stirred at room temperature for 16 h. The



O NNSO-NN HI-r 5a) 123 4-Tetrahydro-3-neth |-1-isobutyl)-2

4- di oxo- 6- (I H-pyrrol of 2,3, bl pyridin-3- ylnmethy thieno[2 3

d] pyri m dimoessBHcsas boxyl i ¢ acid, nethyl ester Prepared by tHea/ami2osbof
exanple 6 part a) using the product of eganple 3 part b) and 2-

nmet hyl - 7- azai ndol e. MS(APCl) 427[ MtH] +. % 1HDMSO 0. 83 (6H,d), 2.09 (1H,
heptet), 3.20 10 (3H,s), 3.61 (2H,d), 3.86 (3H,s), 4.22 (2H,s), 7.02-7.05
(1Hm, 7.43 (1H M, 7.88 (1Hd), 8.20 (1H,d), 11.56 (1H,s,br) b) 1,2,3
4-Tetr ahybdwtmnBNasqidmy&d-mtO(WS’f@bﬂt 1) arpl exirgpiest inte cther Diyingnd £yapsTHIqHgaVE| n- 3-

yl met hyl r| m T

g )(2 gpngij 2 r’((_’L1 ?%%)Wﬁgjﬁ%ﬁngfﬁ?gﬁgégg&ég%d (écet%%g C%%F)t {a%fﬁ)g@ﬂ{eﬁgtﬁ%? hod of
& SH), nf)]

f 4- Hydr oxy| soxazol | %) &icﬂcla% bonylﬁ] E%nﬂn'e?hﬁrq[ﬁ??;?o%f?;?f)}f Ersn)f?ZSO(rg[ hyl -1 H

- pyrrol 9 253(1b], py.d) di n- 3 yl)met hyl ]t hieno[2 3

dl pyri m di ne-2,4(1H, 3H) -di one 20 The title conmpound was prepared fromthe

product of step b) by the method of exanple 1, step g). M (APC)

498[ MrH) gy Erﬁvllﬁ%’ﬁpce@faﬁid:rg 399 et 61 Jﬁsomaple&zm diox§-Hiena[ 2.3 g FrirhilEhend -
3.25-3.27 (3H Ny, 3.72 (3H M, 3.81-3.93 (2H, M, 4.03-4.22 (3H m),
4.72- 4. searbdylaty 557582(1Hrr),700703(1Hrr),784789(1Hrr)

gliif; 8'( ! 1l\§er cygga’te (1211 5 g)lsu(s thagd 1r?§nh@@ro%§4£&ér%§§0 W{uﬁ%? {338 Vas tréfted Exanpl e
5-[4- Hyd | ]
L O I s ey sy
pyr rol6[ @) @,121g) SEowettWéaIthYﬁF%lS & dn g’lS 5@%&@33@ m 6?‘88% B of
exanpl e 311' h) Eth } &Eo%) %s SHc?ed%h Ll'ﬁ’éiin%luble material was filtered off and washed with a

small volume of ether. The combined organic solutions were washed with saturated sodium

bicarbonate solution, dried and evaporated. The residue was treated with a solution of sodium
ethoxide in ethanol (prepared from sodium 1.95 g and ethanol 35 ml) at room temperature for

15 24 h. The reaction was cooled in ice and treated with trimethylsilyl chloride (20 ml) and
stirred at room temperature overnight. All volatiles were removed in vacuo and the residue
partitioned between water and ethyl acetate. Drying and evaporation of the organic solution
left 2 residue. This was taken in dry DMF (50 ml) with potassium carbonate (6.95 g) and
methyl iodide (8.5 g) for 24 h at room temperature. The mixture was poured into water (1 L),

20 acidified and extracted into ether. Washing with brine, drying and evaporation gave an oil.
Chromatography (Si02/3:1 isohexane-ethyl acetate) to afford the subtitle compound (3.1 g).
& 'H cpeis 1.39(3H, 1), 1.6(6H, d), 3.39(3H, s), 4.4(2H, q), 7.25(1H, s). MS (APCI) (M™+H)
297

25 ¢) 6-[Hydroxy(4-quinolinyl)methyi]-3-methyl-1-( isopropyl)-2.4-dioxo-1,2.3.4-

tetrahydrothieno[2,3-d]pyrimidine-5-carboxylic acid, ethyl ester

Prepared using the procedure described in example 1 part d) from the product of part b) and 4-
quinolinecarbaldehyde to give the subtitle compound. MS(ESI) 454 [M+H]". 8 'H cpes 1.41
(3H, 1), 1.43 (3H, d), 1.46 (3H, d), 3.35 (3H, s), 3.66 (1H, d), 4.25-4.45 (1H, m), 4.45-4.51

30 (2H,m), 6.78 (1H, d), 7.53 (1H, td), 7.72 (1H, td), 7.83 (1H, d), 7.92 (1H, d), 8.17 (1H, dd),
9.02 (1H, d).



O0OOH ~-N\ NS O NN HS5 exanple 1, step g) using

(R) - 4- hydr oxyi soxazol i dine, exanple 2 part b). M5 (APCl) 498 M+H] +. 8
1HDVSO 0. 8D @3/08868 6H, ), 2.03-2.09 (1H m, 2.39 (3H,s), 3.PAYCB®A3§BH, n),
3.52-3.66 (3H,in), 3.75-3.89 (2H M, 3._%3-_4. 16 (3H,n), 4.63-4.80 (1H m,
5.53-5.55 (1H, M, 6.94-6.98 (1H M, 7.76-7.83 (1H,m, 8.08-8.09 (1H n),
11.45 (1H,s). 10 Exanple 22 (9S)

5- [ 4- Hydr oxyi soxazol i di n- 2-yl carbonyl | - 3-net hyl -1 - (i soprapy/ ) - 6-[2-et hyl - |
ol pyw )G MeBrbl (isopropyl) 2. A-dioxo-6-(2-quinolinyimethyl)-1. 55908 SPA dindpATet Y

pyri di n- 3- I.mle.h Ict ie g&", I %gt'élm'dine-z,4(iH,3H)-dioneO—l ONOO N

O NI SMM%Q%@MWE‘ 3thyl)-1 2 3

4- t et r ahydp QeBusRk i prbcddusaisaited)in 2xdnpslc Qpatth) éoaf te Broduct of part ) to

d] pyri m dihe-5-carboxylate. A solution of the product of ex é@e ? rt

b), ~ (1. 6gigd thelubtitromupaindi MiSeSH #3¢M+Ehd SR zots bBUtFH ok %&HP @ 03-%) in

et hyl t 5 I f | wat i t

Foom ¢ onpith &b dr @ habh el sk 10 & (bt e PR BT PRI TRALS Ut on

and 20 V\@?Q{B ¢1RE ey, %ary QEeuly, 8®B1g1Mede dried over anhydrous magnesium
sulfate, filtered and evaporated under reduced pressure. The residue was

purified by colum chromatography WO 03/011868 PCT/ GB02/ 03399 -100 over
2 bpoonalEMe it ot SARY b SENCE L bR h: 1) sl BRnSIas. | 1L e
(3H, 8), dRyAlidnd8-d
10 Prepared using the procedure described in example 1 part f) from the product of part d) to
give the subtitle compound. MS(ESI) 410 [M+2H-Na]". 8 'Hpmso 1.36 (6H, d), 3.16 (3H, s),
4.10-4.35 (1H, m), 4.52 (2H, s), 7.53 (1H, d), 7.58 (1H, 1), 7.74 (1H, t), 8.00 (1H, d), 8.62

(1H, d), 8.82 (1H, d).

. DS ] y
xy} acid, sodium salt.

15 ) (S) 5-{4-Hydroxyisoxazolidin-2-ylcarbonyl}-3 ~-methvl-1-(isopropyl)-6-(4-

quinolinylmethyl)thieno[2,3-d]pyrimidine-2.4(1H.3H)-dione
Prepared using the procedure described in example 1 part g) from the product of part e) to
give the title compound. MS(ESI) 481 [M+H]". * & "Hpmso 1.40-1.44 (6H, m), 3.18 (2H, s),
3.19 (1H, s), 3.54 (1H, d), 3.75 (0.33H, d), 3.81 (0.67H, d), 3.89 (0.67H, dd), 3.89-3.98

20 (0.33H, m), 3.99-4.05 (0.33H, m), 4.10 (0.67H, dd), 4.22-4.40 (1H, m), 4.50-4.68 (2.33H, m),
4.79 (0.67H, d), 5.50 (0.33H, d), 5.54 (0.67H, d), 7.44 (0.33H, d), 7.48 (0.67H, d), 7.64 (1H,
t), 7.78 (1H, t), 8.05 (1H, d), 8.26 (0.33H, d), 8.30 (0.67H, d), 8.87 (1H, d). (* N.B. 2:1

mixture of major rotamers, minor rotamer peaks not quoted)

25



b) Methyl 1 2 3

4-tetrahydro-3-nethyl-1-(isopropyl)-6-[2-nethyl-IH pyrrolo[2 3-bl pyridin-3-
5 'l met hyWo @/41888 oxot hi eno[ 2 3-dl pyri m di ne- 5- car boxyl at eCTleB®/08899r r ed
suspensi on of 60% sodi um hydride (0.23 % in THE (10 m) was added a
solution of 2-nethylazaindole (0.37 g) in THE (10 m) dropw se under
nitrogen at anbient tenperature, and after 5 mn. 1Mzinc chloride in
ether (5.6 m) was added. After stirring for 5 mn. a solution of the
product Efannsle218) (0 88 g) in THE (10 m ) was added and the m xture 10
stirred . a6t 1

acet at e, 2 m&ﬁ@i?ﬁﬁﬁ?&%&ﬁ% sul fat e,
filtered, GUINSE ; : 3 Dy Jilpdieneas purified
by col unn chroma ograp y over si |ca e utlng W th ethyl acetate /

i -hexane (1:1) to give the sub-title conpound as a solid (0.4 g). M5 (ESI)
427 [MtH +. S 1HCDC13 1.48 (6H, d), 2.49 (3Hus), 3.36 (3H, s), 4.11 (2H,
s), 4.20 (1H, s, br), 7.03- 15 7.06 (4H, ¢ 7.79 (1H, d), 8.23 (1H d),
9.10 (1H, s) c) 1 2 3 4- TetrahydroOB- Wyl -(isoprop

ly) T6--[ 2-nmet hyl -1 H pyrrol o[ 2, 3 i met hyl | - 2 4-di oxot hi eno[ 2
3-dl pyri m di ne-5-carboxylic acid t he product of part b)

foll owi ng the procedure of exarﬂm’léN ,fart T give the 20 sub-title

conpound as a solid. M5 (ESI) 413 N\I\/'H/I—I]

5-[ 4- Hydr oxyi soxazol i di n- 2-yl car bonyy] - 3- n’ét hyl -1

- (i sopsopyl ) - 6- [2 rrethyI-IH- pyrrol 2 3- b]pyrldln 3- yI rrethyllthl enoJf 2
d 4 1 . ar

procedurﬁnﬁfthﬁﬁ%[g,ﬂdg ]E%%Idlmsicgrb@kwﬁ: athitB nﬁdﬂWIQsteDrfpound as a sol id.

MS( APCI ) 37-1.40 (6H m ) -3.18
(3H, m), P@p&2d by tRgmethield offpxarple 6 pqrtmu@mgthergrodtgzt gf)e)@lrgg g phyt b}ﬁm 2

o T g 0Ty bl 0% (i, Tho (Wt t) . 20

S)-6-f4 i Inn) 17 M8 (1REfnby ¥ 88 1 H
Elyzjroxlg)/l g%(?ig%hgﬁﬂ di {/?%gb;}gﬁglawmﬂm 17r|05| Fgogut 5| )( ttkrllpgno R,

2, 3- dl pyBLR6i(Hi@,- 1125641 H4,88) - di one 5 0 ON/-D, , , , . OH

b) 1.2.3.4-Tetrahydro-3-methyl-1-(isobutyl)-2.4-dioxo-6-( 1H-pvyrrolo[2.3.blpyridin-3-

ylmethyl)thieno[2.3.d]pyrimidine-5-carboxylic acid

15 The sub-title compound (1.22 g) was prepared from the product of part a) by the method of
example of example 3, step d). MS (ESI) 413[M-+H]"

o) (S) 5-[[4-Hydroxyisoxazolidin-2-yllcarbonyl]-3-methyl-1 -(isobutyD)-6-[(2-methyl-1H-

pyrrolo[2.3.blpyridin-3-yl)methyljthieno[2.3.d]pyrimidine-2,4(1H.3H)-dione

20 The title compound was prepared from the product of step b) by the method of example 1,
step g). MS (APCI) 498[M+H]". 8 "Hppmso 0.87-0.90 (6H,m), 2.09-2.15 (1H,m), 2.46 (3H,m),
3.25-3.27 (3H,m), 3.58-3.72 (3H,m), 3.81-3.93 (2H,m), 4.03-4.22 (3H,m), 4.72-4.86 (1H,m),
5.57-5.82 (1H,m), 7.00-7.03 (1H,m), 7.84-7.89 (1H,m), 8.14-8.15 (1H,m), 11.51 (1H,s)

25



O NONSCO NI~ HO'NC a 4 5-Dchloro-IHimdazol e-2-net hanol
Pot assi um hydroxide (0.12g, 2.14 nmmol) in water (4 nl) was added to 4,
5-di chl orweeisivamssg and t he suspension was stirred for 35 RGMGB02/03399
Par af or mal dehyde (0.11g, 3.66 mml) was ggdded 10 portionw se and the
reaction mxture was stirred over night, then acidified with dilute HO to
pH 1 and then concentrated in vacuo to give a white solid, 0.6g (98%. S 1H
CDC13 4.36 (2H, s) b) 644,5 Dichloro 2
(hydroxmwl m dazol -1 -yl methyl | -1, 2, 3 4- tetrahydro 3-methyl- 1

d

(i sobutv th| ) s G- AR hy!

ester 15532 : ; —4 : art a)
(0.51 9,pvivOR mB ndmex @ fefio ﬂnﬁamtz AM#.3Apdiome of exanple 3
part b) € reactron mxture was stirred for (]é'WF gl S(%Jld
preci pi tﬁh@tltimqmwunégvasmmr@reé‘cﬁoraﬂw Rrpguct of prapinie ithemetpod

vacuo to give an orange solid 0.6g, cantai DVF. 3 1HCDC13 0.99 (6H m,
2.19-2.31 (1H M, 3.4 (3H,s), 3.7 TEOQ*SH s), 4.68(2H, s),
5.45(2H,s). 20 c) 6 [4 5 Dichlorg 2
(hydroxynet hyl ) -1H i m dazol -1 -yI

(i sobutvl)-2 4-dioxo-tliienof2 3 car boxylic acid Prepared
fromthe product of step b) foll'owipg t re of exanple 3, step d).
MS(ESI) 484 [M+H + 25 WO 03/011868Q§CHGB 8703399 -102 d) 6-[4

5-Di chl or o- 2- (hydroxyrret hyl)-1Himd 1 VI met hyl | -5-[ (4S) - 4-

hydr oxyi ol 's‘ééﬁﬁg)%siﬂﬁﬂ)mmkdj didiine, exdng1b 0oyt b) VB €ABLD) _
3-dl pyri mdine-" 2, -di one Prepared formthe product of ste %3) usi ng
the proceQRIVEH. & Wanpoe0.81-9:t (CE)m), ?HB -HPR e ) 52-JA ek 3f1ﬁeﬁl%@pﬁ erse

s Tl e 7 b IO o, B TR ) S AR RE ST I S st 45 30)

2.06-2. 2 AHd): 4. 78 (2H,
5. 41( 2H, .éir%1 %S@H mz 7d6- g§§ (*1;13‘I mfg@gS%ﬁ@Hﬁbj 1045 AE4)- (2H, M,

2 3 4-tetrahydro-3-nethyl- 1

10 Example 22
(S) 5- [4-Hvdr0xvisoxazolidin-z-vlcarbonvl]-3-methvl—1-(isopropvl)—6- [2-methvl-1H-

pyrrolo[2.3-b]pyridin-3-ylmethyljthieno|2.3-d] pyrimidine-2.4(1H.3H)-dione

15 a) Methyl 6-(bromomethyl)-1 2.3 4-tetrahydro-3-methyl-1-(isopropyl)-2.4-dioxothieno[ 2.3~

dlpyrimidine-5-carboxylate.
A solution of the product of example 8, part b), (1.6 g), N-bromosuccinimide (1 g), and

azoisobutyronitrile (10 mg) in ethyl acetate (25 ml) was refluxed for 1 h. The solution was

cooled to room temperature, washed successively with dilute sodium hydroxide solution and
20 water, the organic extracts were dried over anhydrous magnesium sulfate, filtered and

evaporated under reduced pressure. The residue was purified by column chromatography



(1H,m. 10 Exanple 24 (S) 6 [3,5 D nethyl-1H pvrazol - 1- vl

nmet hyl | - 5-[ 4- hydr oxyi soxazol i di n-2-yl car bonyl | - 3-

met hyl - | - wiosasmaiseB) -t hi eno [ 2, 3-d1 pyri m di ne- 2, 4( 1H, 3H) - daameB®@/08899. . OH N
O NONSN IV~ 15 a) 6 [3 5 Drnethyﬁg 1H-pvrazo| 1-ylnmethyl -1 2 3
4-tetrahydro-3-nethyl -1-(isobutvl)-2,4- "di'oxo-thieno[2

3-dl pyrim di ne-5-carboxylic acid nethyl ester The product of exanple 3 part
b) (0.4g, 1.03 mml), 2,4-dimethylpyrazole (0.2g 06 nmol) and di net hyl
acet ani devef sifipa, luting, vathilipthyk etbe/ddiewane (3: lawrgm @wb-télﬁmnrp@ﬂn@am palidat ~ 20

éogz:g ZQ{E(}% eactll oquqgg gé%g%ﬁ&%ﬁf?%%%ﬁg{ ’ﬁé@%é&d t)hen triturated,

pvrazol -1 -yl methyl]-1 2 3 4-tetrahydro-3-methvl-|-(isobutvl)-2,4- dioxo-

t hi eno[ 2 3-dl pyri m di ne-5-carboxylic acid 25 Prepared fromthe product of
step a) B)VMethwi ha, 3t4qmmhmre<$wmethar-1émmpﬂ)ﬁ;izsmmdb,_pwo Iof%B Y lpaahinBuyH) +
WO 03/ 011868 3 D) rrethl-l-lH p3 razol -1 - ly

met h | § -Boelyy BSonyl | - 3-
met hyl - | 1 i
the pro dué: ?%@?&ﬁ éﬁsbeﬁsﬁﬂrﬁ‘%@/ %ﬂ&ﬁ%ﬁfﬁﬁdéﬂo% % ugg";:lﬁeqﬂb fl) eneadtedpasoadiohor m

step usrrrgg the procedure o e 3 part.e). The
product ofamefiytazhi nddletiQ 37 @) & SHFAh@zd) @PB’EISéIuH@Wﬁ@tTWGPWt a‘#lﬁ‘?e

acet at t tril 7 0 '
Ve (25 ) s g s S i @ioHiidif ikl . GuRgROuty AR el *@h%g{ gy
3.2 (3H, §in.3: sofutfbnloflt xmluct%fﬁért 4) (0738 HHin MHF @01 5722 3ddedHnd}he miktd®- 5. 57

(1H, m and 5.82 (1H,s).
10 stirred for 3 h. It was quenched w1th Water and extracted with ethyl acetate, the 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 ethyl

acetate / i-hexane (1:1) to give the sub-title compound as a solid (0.4 g). MS (ESIL) 427

[M+H]". 8 "Hepers 1.48 (6H, d), 2.49 (3H, s), 3.36 (3H, 5), 4.11 (2H, s), 4.20 (1H, s, br), 7.03-
15 7.06 (1H, m), 7.79 (1H, d), 8.23 (1H, d), 9.10 (1H, s)

c) 1,2,3,4-Tetrahvdro-3-methvl-1-(isopronvl)—6-[2-methv1—1H—pvrrolo[2,3-b1pvridin—3-vl

methyl]-2.4-dioxothieno[2.3-d]pyrimidine-5-carboxylic acid

Prepared from the product of part b) following the procedure of example 1, part f) to give the
20 sub-title compound as a solid. MS (ESI) 413 [M+H]"

d) (S) 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-( isopropvyl)-6-{2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-ylmethyl]thieno[2.3-d]pyrimidine-2,4(1H. 3 H)-dione
Prepared from the product of part ¢) and (§)-4-isoxazolidinol hydrochloride [example 1, part

25 b)] following the procedure of example 1, part g) to give the title compound as a solid.
MS(APCI) 484 [M+H]". 8 "Hpmso 1.37-1.40 (6H, m), 2.40 (3H, s), 3.17-3.18 (3H, m), 3.52-
4.28 (7H, m), 4.66-4.79 (1H, m), 5.50-5.55 (1H, m), 6.95-6.99 (1H, m), 7.80-7.86 (1H, m),
8.08-8.10 (1H, m), 11.45 (1H, s).
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to

(S)-6-[2, 3-Di hydro- 2- oxo-| H benzi m dazol - 1-yl met hyl | - 5-[ 4- hydr oxyi soxazol i d
in-2-y cedoisyides 3- met hyl -1 - (i sobutyl) - PCT/GB02/03399
thieno[ 2, 3-dl pyrimdine-2,4(1H 31)-dionggd ON~,,.0HJ N\ ~-OONSN O
N H 15 a)66 [2 3 D|hydro 2- oxo0- 1H benzi m dazol -1 -vinethvl -1 2 3
4-tetrahydro-3-nethyl -1 (isobutyl)-2 4-dioxo- thieno[2

3-dl pyri m di ne-5-carboxylic acid, nethyl ester The product of exanple 3
part b) Efabpie 23. 28 mrol ), 2-chl orobenzi m dazole (0.21g, 1.37 mmol),

pot assi um car (0 ke H%ﬁ _(é ﬁ@_stirredfor 1. 5h.
Et hyl ‘ 8= g 02 e'd %1 QHM] e. The two phases

vere sepdb soﬁﬂ@h@ﬁ YR snyi[e3-aietids] -dsdladyl A4, Bufbyrimeidine-
concentr vacuo. € residue was purified by biotage eluting with

di chl or dw1EB3E)-diong ve t he sub-title conpund as a pale yellow solid,

0. 369 §610/¢). S 1HD6DWVSO 0.83 and 0.91 (6H, d), 2.1-2.22 (1H nm, 3.38
(3H,s); 3.67 (2H,d), 4.1 (3H,s), 5.5842H, s) 7.26-7.38 (2H M, 7.41-7.48
(IHmM and 7.7-7.8 (1H m. 25 bL[253
D hydr o- 2- oxo- 1H benzi m dazol - 1-yl
(i sobutyl)-2 4-di oxo-thieno[2 3> p
of step a) (0.36g, 0.65 inrnol) to a solution of THE (10m),
water (Im), and triethylam ne”( ) in alseal ed tube, which was
heated at 180C for 3 days. WD 03/0 186%02/ 03399 -104 The reaction
m xture was concentrated in va t Yve b-title conpound (0. 3g
crude vyield). I\/B(ESI) 440[I\/Hr 2’@)‘? i hytho 2 oxo I H

benzimd zoI -I,- I (45 -4- ydroxyl soxazolidin-2-yl 5 carbonyll 3

Ny 3 4-t et rahydro- 3-net hyl -1 -
i di 1fe-5- carboxylic acid The product

meths 1 e ALt CE i di ne- 2 4(1H 3H) - dione Prepared forin
the pr Odp&fass%n%&&&xme (usmg,gz 1 DT pEesites4ahl) waaaadieel 13 4p&{dt1c1ﬂ{)rom'§ﬁlane

product ~was purified reverse phase HPLC el utin

acet at e: ankthesispeinsien (V&S sthgyd fop 35 gipe PangforpyatdeRy g6§§11%&>) Heg 2ddad; ow

foamafter trlturalon wi.th die Pl @Gikke TET to
2715 T Dpringse 84 hehtjol bk Q%ﬁ%‘?ﬁ%"egﬁgg? e 5H. M), 4. 62-4.82 (1H,s),
pH 1 and then concentrated in vacuo to give a white solid, 0.6g (98%) & "H opeps 4.36 (2H, s)

,_4

b) 6-[4.5-Dichloro-2-(hydroxymethyl)-1H-imidazol-1-ylmethyl]-1 .2.3.4-tetrahydro-3-methyl-

1-(isobuty])-2,4-dioxo- thieno[2.,3-dJpyrimidine-5-carboxylic acid methyl ester
15 Potassium carbonate (0.14g, 3.1 mmol) and the product of part a) (0.51g, 3.09 mmol), were

added to a solution of the product of example 3 part b) in DMF, and the reaction mixture was

stirred for 16 h. The solid precipitate formed was filtered, and the filtrate was concentrated in
vacuo to give an orange solid 0.6g, contains DMF. & "H cpas 0.99 (6H, m), 2.19-2.31 (1H,m),
3.4 (3H,s), 3.72(2H,d), 4.0(3H,s), 4.68(2H,s), 5.45(2H,9).

20
¢) 6-[4.5-Dichloro-2-(hydroxymethyl)-15. -imidazol-1-vimethvl]-1,2.3.4-tetrahydro-3-methyl-

1-(isobutyl)-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic acid
Prepared from the product of step b) following the procedure of example 3, step d). MS(ESI)
484 [M+H]"

25



10 5.02-5.2 (2H,s), 6.96-7.03 (2H, M, 7.17-7.19 (IH M. Exanple 26 (S) 6
f3,5 Dinethvl-I|H pyrazol -4-yl net hyl | - 5-f 4- hydr oxyi soxazol i di n-2- vl
car bonyl | w@osreidey! - | - propyl thieno [2,3-dl pyrim dine- 2, 4(PLH/GBi2/0ds®ne OH
OONO N\ O'NSNN 15 a) 6 13 102 -
SDi net hvl -1 B pyrazol - 4-yl net hyl ] - 3- met hyl -2 4-dioxo-|-propel -1, 2,3, 4-
t et rahydr ot hi enol 2 3-dl pyri m di ne-5-carboxylic acid sodiumsalt. Zinc
bi s(acetyl acet onat e) (0 4059) was added to a soI ution of t he product of
1 i}og yll-adétdifs resul ting
O

0 room
t enper at LYOEOX P%B%rvg‘gi—n—added and

2 4 = = ” = . A
the m xtgjg(qbsgmal%gew gorousl y for 5 mnutes, filtered then extracted with
di chl oronethane (2 x 25m ). Conbi ned organic exéract re tr,ﬁgeted W, t h
aqueous Preparad form the praduchef stepsRusimgdbmincediys pf @@ E@“ Abutee PIadidy over

hyd te
P e5suf rasTEH ALY FoLehERT preprl FEE R R RO AR AR G
gﬁg hatnﬁL 7%35)9{) i divk BRtitld @miRAnded v solid. By 8 @%i; 0689 6HLit) dhOf( 211 (PHx6)1 )

ure stirred for 18 hours. The resultlng Prec (;gég W?i
col | ect edl2by3H s}, Br6@:4.08 (CRhadhbdd-4ids BHia), Set{AHatus aA1Ehw n/Vacuo to
gi ve the b-title conmpound (0.42g). WO 03/011868 PCT/ GB02/03399 -105- MsS
(ESI) 37(71?‘#?9112%# Na]+ 8 1HDMSO 0.85 (3H, t), 1.63 (2H, sextet), 2.08 (6H,
s), 3.19 (3H, s), 3.74 (4H, m. 5
Di met hvl - | H=pyr azol - 4-yl net hl ] - 5- [ 4- hydr oxvi soxazol i di n- 2-yl carbonyl - 3- b)

(S) 6-1p3E3ampididA - | -propylth| enof 2 3-d] pyrl m d| ne-2 4(1H 3H)-di one Prepared
zrogaiPer iR f1.6P P82 6N i l@il‘lﬁlﬁ{@‘a”me
titlhe copp q bal thirénoz Snmidiig2 -dibrieHDMSO (900) 0.88 (3H,
t), 1.68 Sex 6H, s), 3.21
Q wOH
0 N\/j
~ 0

S
o) N N
\/ N |
15

a) 6-[3.5-Dimethyl-1H-pyrazol-1-ylmethyl]-1.2,3 A-tetrahydro-3-methyl-1-(isobutyl)-2.4-

dioxo-thieno[2,3-dlpyrimidine-5-carboxylic acid methyl ester
The product of example 3 part b) (0.4g, 1.03 mmol), 2,4-dimethylpyrazole (0.2g, 2.06 mmol)

and dimethyl acetamide (approx. 0.5 ml) were heated in a microwave oven for 5 mins at

20 100°C. The reaction mixture was concentrated in vacuo and then triturated, 0.34g (84%).

MS (ESI) 405 [M+H]"

b) 6-[3.5-Dimethyl-1H-pyrazol-1-ylmethyl]-1 2.3 .A-tetrahydro-3-methyl-1-(isobutyl)-2.4-

dioxo- thieno[2,3-d]pyrimidine-5-carboxylic acid
25 Prepared from the product of step a) following the procedure of example 3, step d). MS (ESI)
391 [M+H]"




(3H, s), 3.46 (1H, d), 3.67-4.14 (7H, m, 4.63-4.77 (1H, , 5.23 (1H, s
br), 11.86 (1H s, br). 10 (*N. B. Substance exists ag a m'r?(ture of(roiam%rs
t her ef or ewdMRB/0asspl | cat ed at room tenperature but sinpli fRGAUGBI2/88%®Vat ed
tenperature) Exanple 26i) (S) 6 f3,5 3.

Di et hyl - | H-pyrazol 4-yl met hy11-5-f 4- hyéroxvi soxazol i di n-2-yl carbony11-1-
15 i sopropyl -3-nethylthieno f 2,3-dl pyrimdine-2,4(1H 3H -dione OH O O
NO NOUI NSNN H a) 6 f3 5 dimeth H

pyr azol -cllé»{BrﬁeDhgﬁthHmaznhwlMd]tfyﬂéﬁkﬂﬁmm@X@OHdmz -ylcarbonyl]-3-

t et rahydr : | ' gid sodiumsalt 20

Pr epar ed i ol | ow ng the procedure of
exanpl e ﬁ@par&ﬁfdrm tﬁé }iidduGﬂ cmtetphg uSian-tEld Iﬁrbeechnﬁafmﬁmlaﬂhphas?r parSe)I iThe pvB{UES| ) 377
[ Mr2H- Na] + 8 1HDVBO 1. 44 (6H d) H s), S 2H, s),
4. 34 (1Hwasaaunbie)1 byrevase KI@FP HELC qél&t)ngvz %@W@Wii@é% 1&%6 %(93@33 - 106

b S h
oo oyt oS TS L BB RO a3 o 8 o 09 6. m. 200
| sopropyj, 1&(1@?51))/2 b fam@p[szz ﬁj@)m 5240 @GHDe), 2. 8- 45473%1)111@; 6116-5F2e@EL®Y, from

-10

t he product of part a) an 4-isoxazol i di nol hydrochloride [exanmple 1

part b)349-6157dhHimng) arided. B2 8lure of exanple 1, part g) to g| an th(rarptltle

conpound as a solid. 5 M5 (APCl) 448 [M+tH +. S 1HDVSO 1.43-1.46 (6H, m,

(20028|(_|6Hﬁ}}s, b% 3(%98(7? SI)T) 3.18 (1.13H s), 3.47 (0.62H, d), 3.58
amBle H, 3.80-3.86 (1H, 3.88-4.04 (0.38H,

4.10 (0 ‘B'ZF!_Ed'dT 37 (1H, s, br), 4. y m) 5.(0 e

12.111¢ 3-D 1 : pgt) i lidj

4- hyar Oxgﬁ';ﬁgxg F3rmdig: (YJoBﬁN?P'ZMﬂehorz% oSN QTSR e T 2, 3- 1

pyrirm di T Qﬂ}'

15 a) 6—[2,3-Dihvdro-2-oxo-IH—benzimidazol-l-vlmethvl]—l,2,3,4-tetrahvdro-3-methvl—1-

(isobutyl)-2,4-dioxo- thieno[2.,3-dlpyrimidine-5-carboxylic acid, methyl ester
The product of example 3 part b) (0.5g, 1.28 mmol), 2-chlorobenzimidazole (0.21g, 1.37
mmol), potassium carbonate (0.36g, 2.6 mmol) and DMF (10ml) were stirred for 1.5h. Ethyl

acetate and water were added to the reaction mixture. The two phases were separated, the

20 organic layer was dried (MgSO4) and then concentrated in vacuo. The residue was purified
by biotage eluting with dichloromethane to give the sub-title compund as a pale yellow solid,
0.36g (61%). 8 "Hpepmso 0.83 and 0.91 (6H, d), 2.1-2.22 (1H,m), 3.38 (3H,s), 3.67 (2H,d),
4.1 (3H,s), 5.58 (2H,s), 7.26-7.38 (2H,m), 7.41-7.48 (1H,m) and 7.7-7.8 (1H,m).

25 b)6-[2.3 —Dihvdro-2-oxo-1H~benzimidazol—1-Vlmethvﬂ-l,;,3,4-tetrahvdro-3-methvl—1-

(isobutyl)-2 4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid
The product of step ) (0.36g, 0.65 mmol) was added to a solution of THF (10ml), water

(1ml), and triethylamine (0.05 ml) in a sealed tube, which was heated at 180°C for 3 days.



OH ONOO NONSI-r ON 15 a Methyl 6-r3,5-dinethylisoxazol -
| ymet hyl ]-1-(isobutyl)-3-nethyl -2, 4-dioxo-1, 2, 3,4- tetrahydrothi enof 2
3-dlpyri nwdi eseifsegar boxyl ate. Zinc bis(acetyl acetonate) (®Ci2d)2/08a added
to a solution of the product of example34_part b), (1.0g) in chloroform
(20m ) and the resulting suspension sti rred under reflux for 30 m nutes
then cooled to roomtenperature. Saturated sodi um bi carbonate sol ution
(20nl) was 20 added and the m xture stirred vigorously for 5 mnute
fi 1t er edThereactintmixtire tvagicohcenttpted irovaste thaife thesuk-tslsicampoury (hig ¢ru Stracts
wer e dr| ed o gnesium sul phate, filtered and evaporated
under %@ﬁéﬁg@ﬁ&ﬂé?@ﬁg&r esi due was dissolved in ethanol (10m),
hydroxyl am ne hydrochl oride (0.54g) and pyridine (0.62m ) were added and
the m xture stirred for 16 hours. Hydrochl orlc aC|d (2 : ded and
stirri nqc)%f?.cbﬂillh\rdne@ Cfmlebemimdazoftlt lnogl (Guzi-lay, 4
vol une the I &iﬁ@@?ﬂ?ﬂ%@p%bﬂm (25n1) and

O ga acts were dried over

ext r act e¥RL% X o°
anhydr oupreg&ga Q@m&lfﬂeﬁiﬂédﬂéﬁbﬁsteﬁ b) lisﬁrgetﬁe pmdecmrapﬁc:@umﬂe Bipde ). W OBrduct868
PCT/ GB02/ 033 -107 reduced _pressure. The resi.due watF guc ‘i‘?)l ﬂ (2% t8| um
chr ormat oyeapijfiasiest regense phase SIRLG elgtingyvith agipRAiu cesialPEceion 8GR0 2: 1)

?gdSté g)e 02 uctt}trl tur at edi\gﬂa%flg, Hﬂ%%%ggﬁgﬁggﬁ%ﬁ%\?fﬂ@afe{ﬁgh €the1€%”13931!’i591so

é é? é ?g%(éﬁm)nm 232$@1H%bi,3sozﬂ s§.3715 (BBLE), 3152-43 88T ADHA. @)4 sz(%sx 3H, s).
5di netiby bi08ex2 s 6PorR0h(@AH.m)i Bbbddy 1H et hyl - 2, 4- di oxo- 1, 2, 3, 4-
tetrahydrothieno[ 2 3-dl pyrim di ne-5-carboxylic acid. Prepared fromthe
product of part a) follow ng the procedure of exanple 3, part d) to give
t he subgkhidpte mrrpound as a solid. MS(ESI) 392 [M+H +. 61HDVSO 0. 89 (6H,

' 4

Iz

15

a) 6-[3,5-Dimethyl- 1 H-pyrazol-4-ylmethyl]-3-methyl-2.4-dioxo-1-propyl-1 2.3.4-

tetrahydrothieno[2,3-d]pyrimidine-5-carboxylic acid sodium salt.
Zinc bis(acetylacetonate) (0.405g) was added to a solution of the product of example 9, part

¢), (0.56g) in chloroform (15ml) and the resulting suspension stirred under reflux for 15

20 minutes then cooled to room temperature. Saturated sodium bicarbonate solution (10ml) was
added and the mixture stirred vigorously for 5 minutes, filtered then extracted with
dichloromethane (2 x 25ml). Combined organic extracts were treated with aqueous hydrazine
solution (35%, 0.26ml), stirred for 16 hours, dried over anhydrous magnesium sulphate,
filtered and evaporated under reduced pressure. The residue was dissolved in tetrahydrofuran

25 (15ml) and methanol (3.1ml) then treated with sodium hydroxide solution (1M, 2.16ml) and
the mixture stirred for 18 hours. The resulting precipitate was collected by filtration, washed

with tetrahydrofuran and dried in vacuo to give the sub-title compound (0.42g).



(i sobutyl)-3-methylthieno[2 3-d]pyrimdine-2 4(1H 3H)-di one Prepared from
the product of part b) and (S)-4-isoxazolidinol hydrochloride [exanple 1,
part 15 W)o3foaide®wi ng t he procedure of exarrpl e 1, part g)PdmGBI2WB3WMhe
title conpound as a foam Ms (APCl) 463 éé\/& S 1HDVSO 0.89 (6H, d), 2.10
(3H, s), 2.13-2.24 (1H, m, 2.30 (3H, s} 3. 22 (3H, s), 3.44 (1H, d, br),
3.65-3.78 (3H, m, 3.82 (2H, s), 3.85-4.10 (2H, m, 4.70 (1H, s, br), 5.18
(1H, d). 20 Exanple 28 6 [4,5
Di chl or gy Egj{)lgyb-[MH—zﬂnNd}i’zol -1 -yl met hyl | -I -ethyl-5-[(4,S)-4-hydroxy-2-
|soxazoI|d|nyIcarb | 1 -3-nethyl -thien im_din (I'H, 3H) - di one
OH 0 O NNHphs6 065 (BIfﬁ/m B6N(2FLsexted), 29)8i<>[H .25 1%63%{ B #314 @Héﬁél met hyl -2 4(1H
3H) - pyri m di nedi one To a suspensi on of
3,6-dinethyl-2,4(1H, 3H) - pyri m dinedione (2.0 g) in DV (15 m) at room
t enper atyyig) §%s 5 asidrthRatRsEhiTncAntecal $ [4-BydrogyisoXEaelidingt-vicerbomd-3t i r r ed
for 5 mnutes then eth I |od| de (1 2 m as added and the m xture stirred
S PIOPFHE ‘ B PUSCT/ GB02/ 03399 - 108 was
partiti betwe t Sonmis 1. dhe
conbi ne ﬁcgﬁo e[gﬁm%éﬁ \F/’\Fas %I’RI 2131)‘ (% %gqld%%hléﬁg\;ﬂa%g?%({hgﬁ% gln\ﬁ?e thﬂ-

sub-tit ”?L ﬂleqtﬁo@dumif@umhp]ssl pirt g) 2. gvathe titlonomporend B¢ sebide % DVF by
NVR) . CDC13

) - B MSABC G AP 5 Wbk (90300 56 G hyr6iTab Ae: b Gl b2l (P hm

hots 5 G5 ARG B 37 RIS A8 FLTPANL fu22 28D B2 1 SR o0 1
ethyl 1§ @NBBASitRtahadylEeada ﬁnﬂmrmsﬂwtaf@rsqthmeﬁomWR@nmnoacaedjatpyemm di ne- 5-

temperature but simplified at elevated temperature)

Example 26i)
(S) 6-[3,S-Dimethvl-1H—pvrazol—4—vlmethvl]-5-[4-hvdroxvisoxazolidin—2-vlcarbonvl]-1-

15 isopropvl—3-methvlthieno[2,3-d]pvrimidine—Z,4(1H,3H)—dione

QH
0 O. N-0O
~
X
PN N
H

a) 6—[3,S—dimethvl—1H—Dvrazol-4-vlmethvl]-1-isopronvl-3-methv1-2,4-dioxo-1 2.3.4-

tetrahydrothieno[2.3-d]pyrimidine-5-carboxylic acid sodium salt

20 Prepared from the product of example 8, part b) following the procedure of example 26, part
a) to give the sub-title compound as a solid. MS(ESI) 377 [M-+2H-Na]"
& "Hpmso 1.44 (6H, d), 2.10 (6H, s), 3.17 (3H, s), 3.74 (2H, 5), 4.34 (1H, s, br), 12.01 (1H, s,

br).

25



carboxyl ate Prepared fromthe product of step b) follow ng the procedure of
exanple 3, step a). MS(ESI) 283 [MrH + 15 d) Methyl 6
(bromomet Wy 3011888 hyl -1 2 3 4-tetrahydro-3-methyl -2 4-di oxeTGBEAGER, 3-

ddl pyri m di ne-5-car boxyl ate Prepared fr he product of step c) follow ng
the procedure of exanple 22, step a). e) Methyl 6 f4 5
di chl oro-2-nethyl -1Him dazol -l-ylmethyll-l-ethyl-1 2 3,4-tetrahydro-3- 20

met hyl -2 4-di oxo- th| enof 2 3-dl pyri m di ne- 5- carboxyl ate A m xture of_the
2ok q azelidinAylcarbonyl]-1-

'in eacetonltrlle (10 M) was

heat ed a oprgp} EE6 te was partitioned between

water (5f e%%%% &Mceapﬁﬁﬁ?%nﬁ%sym&%xaiahdmmﬁ vdreentbidetbxamgki, paphase

was dried evaporated to give the sub-title compound as 25 an

oi | whi ch)]\fali;omsgdfnmbme@hrqu axamiple heortt 8 tegive M ik 9011192)9;1@3% aadal. [ M H] f)

2 'Egt ?éﬂﬁ@%&é?ﬁﬁyglg HnDé‘gg%?’ i e%é/{‘s?gg} #B%?%%ﬁ éJqS% f%bx’y?i c acid,
sodium sy PigPakeh gy es .58, o6 sUeRaB ol Somina s s e ¢ o

PCT/ GB02(03399m), 4]](0)?(0@)2H dd), 4.37 (1H, s, br), 4.58- 478 (I_Q—I s, br), 5 50 (IH d) 12.11 (1§,

di chl oro-2-nmet hyl -1 Hi m dazol -1 -yl net hyl | -1 - et hyl -5-f (4S) - 4- hydr oxy- 2-

i soxazol FMi nyl car bonyl | - 3- met hyl -t hi enor2 3-d] p3rim di ne- 4(1H 3H)-di one
Prepared fromthe product of step f) using the am ne of exanple 1, step b)
followng the procedure of exanple 1, step g). MS(ESI) 488/490/492 [ MtH] +.
8 1HDNBOM_’ZL 25 (3H 5t), 2.33 (3H s) 3.22 (3H s), 2.99 (1H, s),
3.34-3.5 3 : AH m.

' . o‘ /
azol 81 9 4 ', 3"

(*N. B. ~.'. {isoxazo] : conpl i cat ed
at room (R Ij.lflﬁt thi@ﬂ Bi maame-l aH erature) Exanpl e 28i) 10
1 Et hyl -hydroxy- 2-1soxazol i di nyl car bonyI | - 3- net hyl - 6- (1H pyrrol o
f 2,3- blpyridin 3-ylnethyl)-thienof2, 3-dl pyrimdine-2,4(1H, 3H)-di one O
,.OH ONNO OH
0 O_ N-o
~
LS

O“"N" S // \N

15 a) Methyl 6-[3.5-dimethylisoxazol-4-ylmethyl]-1-( isobutyl)-3-methyl-2.4-dioxo-1.2.3.4-

tetrahydrothieno[2.3-d]pyrimidine-5-carboxylate.
Zinc bis(acetylacetonate) (0.724g) was added to a solution of the product of example 3, part

b), (1.0g) in chloroform (20mI) and the resulting suspension stirred under reflux for 30
minutes then cooled to room temperature. Saturated sodium bicarbonate solution (20ml) was

20 added and the mixture stirred vigorously for 5 minutes, filtered then extracted with
dichloromethane (2 x 20ml). Organic extracts were dried over anhydrous magnesium
sulphate, filtered and evaporated under reduced pressure. The residue was dissolved in
ethanol (10ml), hydroxylamine hydrochloride (0.54g) and pyridine (0.62ml) were added and
the mixture stirred for 16 hours. Hydrochloric acid (2M, 5ml) was added and stirring

25 continued for 24 hours. The mixture was evaporated to low volume then added to saturated
sodium bicarbonate solution (25ml) and extracted with ethyl acetate (2 x 25ml). Organic

extracts were dried over anhydrous magnesium sulphate, filtered and evaporated under



ONSD NNH a) 1 Ehyl 123 4tetrahydro 3 nethyl 2

4- di oxo- 6- (1H pyrrol of 2 3-bl pyridin-3-yl methvl)- 15 thieno[2

3-dl pyri mvdi o381 868 ar boxyl i ¢ aci d, nethyl ester The sub-ti tHaa/cBOZEAsIId Was
prepared by the nethod of example 22 pari~b, fromthe product of exanple
28 part d). 8 1H CDC13 1.26 (3H, t), Z} (3H,s), 3.87 (2Hq), 4.03 (3H,s),
4.28(2H, s), 7.058 (1H,t), 7.93 (iH, d) 8.32 (1H d) and 8.89 (1H,s). 20 b)
1 Ethyl 1 2 3 4 tetrahydro 3 nmethyl 2 4 di oxo-6-(1H pyrrol of

3- bl pyr irdiuced pydsserehlhe residhe m@p@’l@&dd]}pwlﬂmn Ghl‘ﬁ’éﬂa@% B OXGY Nglcaa@ Juinghe

IR SRR, el R R it

[ (45) - 4- A (@55 HONBHES %BYM:@I]WM 098t (B, A1 ey, 0l18F236-

b] pyri din- %mg % @) t hi eIr%o[ 2 3-dlI'pyri n(il'éﬂgne- d@!‘l Ia ggﬁgl?!oyne Pr e:;)ar ed
from t he(1pr, ﬁﬂuEB9Q3H,sst);ab7®)12mSi)n§ 85|(%Hp$)0%8§(131é Sdf exanple 3 part e). The
product was purified by reverse phase HPLC el uting with ammoni um
acetat®:acetonitrile (70:30) to 5 give the title conpound as an off-white

sol i d. Zfdﬂé@l\@é&ﬁs%%sm mneth%n?»ﬂae@dﬂtﬁ) 3-1BetB- 244 Ax06HR.8M: 4. 62- 4. 75
(SlT:QS%l uT)’(J.HS) : b(lHS) _6. 3 n) 7.45 (1H, M, 7.95-8 (1H m,
s S0 d Et hyl

5-1(45' r.o
bensi i MBS, ?Yw@tp ?fﬁac? 5?%'19 aa%@‘l‘%ﬁl??*%élj"“% FECTWarBIcts pRf A eivbithe
11104 '\Eub-t'?hecéo%ﬂ\&ﬁdus Nsolld. MS(EST) 392 [M+H]".  'Hpmso 0.89 (6H, d) 2. 09 (3H, s),

10 2.09-2.20 (1H, m), 2.34 (3H, 5), 3.22 (3H, 5, 3.70 (2H, d), 4.04 (2H, 5).

¢) 6-[3.5-dimethylisoxazol-4-yl methy1]-5-[(48)-4-hydroxyisoxazolidin-2-yl carbonyl]-1-

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

Prepared from the product of part b) and (S)-4-isoxazolidinol hydrochloride [example 1, part
15 b)] following the procedure of example 1, part g) to give the title compound as a foam.

MS (APCI) 463 [M+H]". & "Hpmso 0.89 (6H, d), 2.10 (3H, s), 2.13-2.24 (1H, m), 2.30 (3H, s),

3.22 (3H, s), 3.44 (1H, d, br), 3.65-3.78 (3H, m), 3.82 (2H, s), 3.85-4.10 (2H, m), 4.70 (1L, s,

br), 5.18 (1H, d).

20 Example 28
6-[4,5-Dichlor0-2—methvl-lH—imidazol—l-vlmethvl]-1-ethvl-5-[(4S)-4-hvdroxv—2-

isoxazolidinylcarbonyl]-3-methyl-thieno[2.3-d] pyrimidine-2,4(1H.,3H)-dione

N
i N é_
) /k\ cl
N
a) 1-Fthyl-3.6-dimethyl-2,4(1H,3H)-pyrimidinedione
To a suspension of 3,6-dimethyl-2,4(1H,3H)-pyrimidinedione (2.0 g) in DMF (15 ml) at room

temperature was added potassium carbonate (2.1 g). The mixture was stitred for 5 minutes

then ethyl iodide (1.2 ml) was added and the mixture stirred for 3 days. The reaction mixture

25




a) Methyl 1 ethyl 1 2 3 4 tetrahydro 3-nethyl-2

4- di oxo- 6-f 2-propvl -1 H benzi m dazol -1-yl nmethyl]- thienol2

3-dl pyri mvdi a3e1 8868 ar boxyl ate 15 Prepared fromthe product rifT/€B@mps® 28
step d) follow ng the procedure of exa%& 13iv, step a). MS(ESI) 441
[MtH| + b) 1 ethyl 1 2 3 4 tetrahydro 3 hyl - 2

4-di oxo-6-[ 2-propvl -1 H benzi m dazol -1 -yl methyl |l - thieno[2

3-dl pyri m di ne-5-carboxylic acid, sodiumsalt 20 Prepared fromthe product
of st ep vas paaltloned betwiehe wateo (EA0unB aod cthyhagstase G x $0@mlx )Theggmbaied 427
[MtH + (free acid) c) .1 eth 5 1(451 . .

hydr oxy-oPganiGRiase Wag fAred ﬁ\gg%éﬁ\ﬂngigé‘@%éﬁ‘}/fo- E tzh-eﬁ‘lr'ﬁ%}.t)l\t/lie oppgpound as a

benzi ni - Al - BhaYEy RVR)I8B AL H3BH M), P83 @B,

Pr epar e%%fog%%st(ﬁie@%{?é?ta%ﬂ? g?g{o&%%%si ngythe )r;rri ngﬂé)l% exgbrrplbe 1, gﬂep b)
fol | ow ngy 4.1eMYce(ld,e) exanple 1, step g). MS(ESI) 498 [ M+H +. 81HDMSO
0.99 (3H t), 1.12 (3H t), WO 03/011868 PCT/ GB02/03399 -111 1.80 (2H,
sextet), 2.88 (2H, t), 3.20 and 3.21 (3H, s), 3.58 (1H, d), 3.70-4.15 (5H,
nm, 4. G%MV&%H%_g)metgvlgﬁg,@;g%_gﬁimmnedyon@5-7. 22 (2H, m), 7.54-7.69
(2H, m. anptre 281t 5 1 )

Et hyl - 5-Hrégeayd fromytHe produet dfstepan) doliatving tearorsdyre ofxampiey, SI6P P2- oxo- 3( 2H) -
benzot hi azol yl net hyl | -t hieng_ [ 2, 3- yrim difie- 2, 4( 1H, 3H) - di one O O CH
~NNO Nag}l):molsl\l@ H=@S3-3§d9§) g)hétlgyjﬁﬁ’ls)e{nﬁgkﬁq; 3 4-tetrahydro- 3-net hyl - 2
4- di oxo0- 6-[ 2- oxo- 3(2H) benzot hi azol yl nethyl | - thieno[ 2

3-d] pyri m di ne-5-carboxyl ate Prepared fromthe product of exanple 28 step
d) fohé ow'Mgchf/hBeuhlqu‘.,edmmtmhv@waa@ﬁanqhﬁvz.ﬂid;oxodhwpof£)3-M£pi32 [ M+H] +
15 b) 1 ethyl 1 2 3 4 tetrahydro 3-nethyl -2

4- di oxo-EuReXVES- 3( 2H) - benzot hi azol yl met hvl | - t hi enol2

3-dl pyrrp i, di-A%0ort Rk b Cst@frh)dollsWilicUne sdbédus epamanid 3,ataptdhe product of
step a) %%F%gmﬁr?git@ Qrot:%f(;’suﬁje:b)of exalr%pl epl?, step f)@lvs( ESI) 418 [M-H] +
(free acM$(ESI) 283 [M+H]

15 d) Methyl 6-(bromomethvl)-1-ethvl-l,2,3.4-tetrahvdro-3—methv1-2,4-dioxo-thieno[2,3-

dlpyrimidine-5-carboxylate
Prepared from the product of step ¢) following the procedure of example 22, step a).

) Methyl 6-[4,5-dichloro-2-methyl- 1H-imidazol-1-ylmethyl]-1-ethyl-1,2.3.4-tetrahydro-3-

20 methyl-2,4-dioxo-thieno[2,3-dIpyrimidine-5-carboxylate
A mixture of the product of step d) (0.25 g), sodium bicarbonate (0.29 g) and 4,5-dichloro-2-
methyl-1H-imidazole (0.115 g) in acetonitrile (10 ml) was heated at reflux for 18 hours. The

cooled mixture was partitioned between water (50 ml) and dichloromethane (3 x 50 ml). The
combined organic phase was dried (MgSO4) and evaporated to give the sub-title compound as

25 an oil which was used directly in the next step. MS(ESI) 429/431/433 [M-H']

£) 6-[4,5-dichloro-2-methyl-1H-imidazol-1-ylmethyl]-1 -ethyl-1.2,3.4-tetrahydro-3-methyl-

2 4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, sodium salt

Prepared from the product of step e) following the procedure of example 1, step o).
30 MS(EST) 417/419/421 [M+H]"



20 c) 1-e thyl 5 [(4S) 4

hydr oxy- 2-1 soxazol i di nyl car bonyl | - 3- net hl - 6- [ 2- oxo- 3( 2H) -

benzot hi awal gsloredsBy| | t hi eno[2 3-d] pyri mi di ne-2 4(1H 3H) - diramecRRapamed from
t he product of step b) using the am ne Bgexarrpl e 1, step b) followi ng the
procedure of exanple 1, step g) VBS( ESI3i 489 [IVH-|]+ S HDMSO 1.19 (3H, t),
3.19 and 3.20 (3H, s), 3.52-4.00 (6H, , 4.56-4 82(1H m, 5.09-5.40
(3H, m, 7.19-7.25 (1H, m, 7. 33- 25 7. 48 (2H, m, 7.67-7.72 (1H in). WO
03/ 011868 6REH-GBAtd2393hy]-TH: ﬂmcﬁxdrﬂevlmmﬂbl ethyl-5-[(4S)- 4-hvdroxv— -

1- Et hyl - 5- ((418_ 4- hvdr?¥-2- ca{lbg_g;aq}]gzzﬁtlg}%l -6-12-nethyl -1 H

- pyrr0|1 Ja20 11X It .= P OTAM AL
%{ Ihml d'ﬂ@% (f’fr!itlﬂ tﬁé*?)roq{l&rbf%teg fﬂiﬁm&ﬂ&@rmﬁé bf Qampldt; sy 15 dllowinkithd a
4-tetr arptwaauﬁ,»mmylp}eﬁk E@pEt MS(ESTHISS/A9 1% BVISHD fvFbusn(99°C*) 1 283y 1 | -

‘e;é S'nélxé'tzéz“'@?&% &) 3 Chuphg AT oot s QR el ol By gyt of
ESI (* R
nt élyl ) @%9}1%1[\/%5? qll%i- pj;z r}ﬁl%tstzﬂ%étar%clegeﬁsf sgalls;aelgfx;i’rb‘ngtf ﬁ)t%??rséheje%)feolilc\f t hi enor 2

3-dl pyr lm@lmeteﬁat:motmbcmpemhambdt sigplfiediisdeve rtéfﬂﬁ?réﬂlr?)r omthe product of
step a) follow ng the procedure of exanple 1, step f). Used directly in
next step. 15 ¢c) 1

et hyl - S-ggiéﬁge@wsgvdr oxv- 2-i soxazol i di nvl car bonyl | - 3- et hyl - 6- [ 2- et hyl - | H
pyrrol of din-3- |y nethyll- thleno[2 3- d p ri 4

3H) - diionb-Ethdeif(d8)-#hodrotre2risaxarelidinylca 14

exanpl e

/
NN
H

a) 1-Ethyl-1,2.3.4-tetrahydro-3 -methyl-2.4-dioxo-6-(1H-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-

15 thieno[2.3-dlpyrimidine-5-carboxylic acid, methyl ester

The sub-title compound was prepared by the method of example 22 part b, from the product
of example 28 part d). 6 "Hepen 1.26 3H, 1), 3.49 (3H,s), 3.87 (2H,q), 4.03 (3H,s), 4.28(2H,
s), 7.058 (1H,t), 7.93 (1H,d), 8.32 (1H.d) and 8.89 (1H,s).

20 b) 1-Ethyl-1,2.3,4-tetrahydro-3 -methyl-2.4-dioxo-6-(LH-pyrrolo[2,3-b]pyridin-3 -ylmethyl)-

thieno[2,3-d]pyrimidine-5-carboxylic acid
The sub-title compound was prepared by the method of example 3 part d). MS (ESI) 386

IM+HT

25



(3H, s), 3.19-3.20 (3H, m, 3.50-4.83 (10H, , 6.94-6.99 (1H

7.78-7.86 (1H, in), 8.09 20 (1H, dd), 11.46n}1H, s). V\DO%/OELl?Gé

PCT/ GB02/ 0eBBD11868 13- Exanpl e 28v) 1 Ethyls PCT/GB02/03399

f (49) - 4- hydr oxy- 2-i soxazol i di nyl car bonyl h{OB met hyl - 6-f 5-cyano-| H i ndol -1 -

yl methyl | - thieno[ 2, 3-dl pyrim di ne-2, 4( 3H)-dione OOH NNO NOONSN

5N a 6 f 5 cyano 1H indol-1-yl rrethyll-l-ethyl 123

4-tetrahydro-3-net hyl - 2, 4-di oxo- thi enof 2 3-dl pyrim dine-5- carboxyllc

aci d, rrei)hyEthe]sié(MSPAdmdrcew bmng@idﬂ;vharhmyﬂ SomethyhadlE-aolpl2 8- 4) by t he

gezh?gt ?f ;!.. e -c[1 é—l]blo Ibl) 1[1Ehyl 12
PV 4 vicar bonyl | - 3-net hyl - 2, 4-

di oxot h'ﬁ@%&@d Aol tRY bfd@u@ﬂ &s@ep%)fﬁ@in@ﬂd o&ézftulr@dbém@lccapmm tTheIp&oémd}par ed

usi ng the oduct of "part a) t he net ods of _exanple 13 Xvi.i Dha b) and

part c) was puyified biylreverie ﬂﬁ@S@ etinggviiHpnmonium éQeIatQ Scitglﬂmlﬁfpo %’6)2

s), 3.8-4 2 1
75 7 o - ighde pobioptia i ofiiy sohd 5 iy TR %@f&fﬁﬁ?%“%aﬁél o
T sopr Opg? @H@)S@/ﬁ% ?ﬁ?ﬁb"@ ZDE(lgly?agg?dH@r bOrmdIA1; m) STOBSIEYE Jn) B7.95-8

yl net hyl Gl’meDrélTMlﬁhd)embeZ (BHQ) di 2.
NONNN [T S pyrimdine-2,4(1H 3H -dione OH OONO N

Example 28ii
10 l-Ethvl-S-[(4S)-4-hvdroxv—2-isoxazolidinvlcarbonvl]-3-methvl—6-I2—propvl—1H—

benzimidazol-1-yl methyl]- thieno[2.3-d]pyrimidine-2.4( 1H.3H)-dione
OH

AN
) S}@

a) Methyl 1-ethyl-1 ,2,3,4-tetrahvdro—3-methvl—2,4-dioxo-6-[2-pronv1—1H—benzimidazol-1-Vl

methyl]- thieno[2.3-d]pyrimidine-5-carboxylate
15 Prepared from the product of example 28 step d) following the procedure of example 13iv,
step a). MS(ESI) 441 [M+H]"

b) 1-ethv1—1,2,3,4-tetrahvdro-3—methvl—Z,4-dioxo-6—[2-propvl-1H—benzimidazol-1-v1methvl]-

thieno[2.3-d]pyrimidine-5-carboxylic acid, sodium salt

20 Prepared from the product of step a) following the procedure of example 1, step ). MS(ESI)
427 [M+H]" (free acid)

c) 1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-propyl-1H-
benzimidazol-1-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H.3H)-dione

25 Prepared from the product of step b) using the amine of example 1, step b) following the
procedure of example 1, step g). MS(EST) 498 [M+H]". & "Hpuso 0.99 (3H, t), 1.12 (3H, t),




WO 03/011868 PCT/ GB02/03399 -114 2-1odopropane (0.1m) and potassium
carbonate (100ng) were added to a solution of 6-[(3,5-

di met hyl - We @ynsssel - 4-yl ) net hyl ] -5-[ (4, S) - 4- hydr oxyi soxaz@ddmiGBe2233d9car bony
|]-1-(isobutyl)- 3-nethylthieno[2,3-d] pyfjnidine-2,4(1H, 3H)-dione (exanple
11, 100ng) in dinmethylformamde (1 m) and the m xture stirred at 100C.
After 2 hours, further 2 5 iodopropane (0.2m ) and potassium carbonate

200 dded. Aft furth 16 h .. th ' | ed t

I R L T TR R E R T AL
t at . j ¢ d wth lidi

eoet e 3 L . SOTITISE BORT 148y o vrosmgd L pyr ol i

nhydr ous nmaghesi um sul phate,
filtered and evaporated under reduced pressure. The residue was purified

by reverse-phase HPLC with gradient 0.1 % 10 aqueous amoni um acetate /

acet oni tExdmplel28iii on to give the title conpound (58ngy) as a foam M5
(APCI ) _ 50 NS 706 14 (7TH, m,
3.19-3 2 9 (1H m),

Hydr oxyisoxazol i yl carbonyl | -1-(isobutyl)-3-nethyl -6-f5-nethyl - 3-
phenyl 1H pyrazol 4-ylnmethyllthieno[2, 3-d]pyrimdine-2,4(1H 3H)-dione OH O
ONO NI ~/ \ > k ONSHNa) Mthy | isolgyyl 3 nethyl

6- 15- net hyl - 3- phenyl - | H pyr azol @- yl net|hyl M- di oxo- 4-tetrahydrothi enof 2

a stirred solution of nethyl~ .

i sobutyl - 3- net hyl - 2, 4-di oxo- 1,|2, 3, 4 3 '
[ 2, 3-d] pyri m di ne-5-car boxyl - bengoyl acet one (154ng) in
chloroform (1 OM) and the ®xt a{

to roomtenperature. Saturated spdium bi S:te_solution 25 (20m) was
added and the mixture stirred #0or 30 mi nttes then filtered and the phases
separated. The aqueous phase was extracted w th dichl oronet hane (10m).
Conbi ned organic extracts were treated wth hydrazin§ Egdrate (0.046mM)
and nmabD hWM@M&3-methvl—2,4-d10xo—6-[2-oxo- (2H)-

benzothiazolylmethyl]- thieno[2,3-d]pyrimidine-5-carboxylate

Prepared from the product of example 28 step d) following the procedure of example 13xviii,

step a). MS(ESI) 432 [M+H]"

15 b) 1-ethv1—1,2,3,4-tetrahvdro—3-methv1-2,4—dioxo-6—[2-oxo-3(ZH)-benzothiazolvlmethvﬂ;

thieno[2.3-dlpyrimidine-5-carboxylic acid, sodium salt
Prepared from the product of step a) following the procedure of example 1, step f). MS(ESI)
418 [M+H]" (free acid)

20 ¢) 1-ethvl—S-[(4S)-4—hvdroxv-Z-isoxazolidinvlcarbonvﬂ-3—methvl—6-[2—oxo-3(2H)—

benzothiazolylmethyljthieno[2.3-d]pyrimidine-2,4(1H.3H)-dione

Prepared from the product of step b) using the amine of example 1, step b) following the

procedure of example 1, step g). MS(EST) 439 [M+H]+. 8 'Hpmso 1.19 (3H, t), 3.19 and 3.20

(3H, s), 3.52-4.00 (6H, m), 4.56-4.82 (1H, m), 5.09-5.40 (3H, m), 7.19-7.25 (1H, m), 7.33-
25 7.48 (2H, m), 7.67-7.72 (1H, m).




WO 03/011868 PCT/ GB02/03399 -115 solution was dried over anhydrous

magnesi um sul phate, filtered and evaporated under reduced pressure to give
t he sub-twd @/emspound (300ng) contam nated with 5-met hyl -F&T/GB02/03399

phenyl - 14 pyrazole. MS(ESI) 467 [MH +. 4§ 1H CDC13 0.90 (6H, d), 2.17 (1H,
non), 2.27 (3H, s), 3.38 (3H, s), 3.65 H d), 3.94 (3H, s), 4.10 (2H,

s), 7.35 (111, t), 7.40 (2H, t), 7.46 5 (2H, d). b) 1 Isobutyl

3net hyl - 6-[ 5- et hyl - 3- phenyl - | H pyrazol -4-yl et hyl | -2 4-di oxo-1, 2, 3, 4-

t et r ahy dixanipleA8i¥?2 3- dl pyri m di ne- 5- car boxyli ¢ aci d Sodi um hydr oxi de

solutio 0 S ded to.a st ' oduct of
part 10-EN-5aS by ek il L S R PR AT T
hours, wRY-RSl02BIDyIIAS-3- %ﬁ@émmwmm et her (20nt).
The aquedus phase was acidified to pH by addition of hydrochloric acid
(2M and extracted with ethyl agetate 2 x ZOWBH Organic extracts were

dried over anhydrous magnesi um $ul phat f/iTtered and evaporated under
reduced pressure to give t [ cdippouhd (205ng) as a solid. MS(ESI)
c(H n, 2.20 (3H, s), 3.25

453 [M+H +. 15 S 1HDMVBO 0. 81 6
7.39 (2H, t), 7.49 (2H,

(3H, s), 3.62 (2H, d), 4.23
d. c) 5[(4S) 4 N
Hydr oxyi soxazol i di n-2-yl carbonYl{] -1 -i sobut
1Hpyrazol -4-yl neth | thienof 2 d] pyri m di ne-N 4(1H 3H)-di one 20 Di et hyl
chl ori dophosphate (0.076ml) was added to a stilrred sol ution of the pr oduct
of pari B)MefiR00rEyl-112,3 Bvtehiawdhebaodinyl sz methyhi HieyrioBd A3} blayridin-3-
triethylamne (0 215ml) |n acetonltrlle ( nml)... After 15 m nutes,

(S) - 4- i sylrginl 21 s st IPYE S Sart b), 61nmg] was added.
After a urth fAer BabEER pdjieous
sodi um bI|B Eggﬁ‘gﬁantheﬁ?&ﬁm T@mé)%ﬁ %Ogg‘gttﬁtegggewﬁ{oﬁgdet hyl aggveat e (2 X
20mL) . qaﬁl MS{ESI)&;QQS[M%{)] were dried over anhydrous magnesium sul fate,
filtered and evaporated under reduced pressure. The residue was purified
by col um chromat ography over silica gel, eluting wth ethyl acetate /
met hangl . 1 Lmt @1293% @Aees-lifethyl]-
|so hggab 12 th? fydd: %&gg F—gu%ﬂlect 3 APCl) 524 [ MtH| +.
' HDVSO 02 82idH thieho[2 3-dgyrirhidine-freaboxplicoarid, ’SPdl sa r), 3.30 (3H, s),

0 o o eyt oy EStedRe Stalbre PR FUEML 3,
s, br). YQO¥:0hLA6RPCT/ GBO2/ 03399 - 116-

S

15 ¢) 1-ethyl-5-[(4S5)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-methyl-1H-
pyrrolo[2.3-b]pyridin-3-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H.3H)-dione
Prepared from the product of step b) using the amine of example 1, step b) following the
procedure of example 1, step g). MS(ESI) 470 [M-+H]". & "Hpmso 1.10-1.16 (3H, m), 2.40
(3H, s), 3.19-3.20 (3H, m), 3.50-4.83 (10H, m), 6.94-6.99 (1H, m), 7.78-7.86 (1H, m), 8.09
20 (1H, dd), 11.46 (1H, s).




Exanple 29iii 5

[ (4S) - 4- Hvdr oxvi soxazol i di n-2-yl earbonyl | -| -i sobut vl - 3- net hyl - 6- 15- net hyl -

- (trifl uwoorsmuises) - 1H pvrazol -4-vlimethvl|l thieno [ 2, 3- dIPCT/GB02/03399
pyrimdine-2,4(1H 3H -dione OHONO -{f3F OSF YNNN HS5 a) Mthyl 1
i sobutvl 3 rret hj 5- met hyl - 3- (tri f | uor omet vl)-1H pvrazol -4-vlnethvll -2, 4-
dioxo 1 2 3 4-tetrahydrothieno[2 3-dl pyrim di ne-5-carboxvl ate. Prepar ed
from met hyl 6-(brononethyl)-1-isobutyl -3-nethyl -2, 4-di oxo-1, 2, 3, 4-

t et r ahy dixciniple 28y, 3- d] pyri mi di ne- 5- car boxvl ate (300nmg) and

éa}t 1a§ r1| f l uQr i‘ ) ‘ Iig &g&ar}gpﬁﬂié%ég@&ﬂir'g cggxn(?)[ﬁ;-:ﬂ( l-§9(' i),
silica, o ﬂi\iehbzej- rﬁﬁﬂixﬁr— 411—‘!3 Jdgorrene (2:3) to give the sub-title
conmpoun 6 'HDMSO 0.94 (6H, d), 2.22 (1H,

non), 2.26 (3H, s), 3.39 (3H, s), 3 69 (2H, d), 3 96 (3H, s), 4.08 (2H,

s), 10.29 (1H s, br). b) 1 Isobutyln3 methy

met hyl - 3-(trifluoromethy)-1Hg@vrazol j4-v PI—FI -2 4-dioxo- 15 1,2,3
4-t etrahydrot hi eno[ 2 3-d] pyri {ti di ne- rbo ylic acid. Prepared fromthe
_ f exanple 29(ii), part b) to

product of part a) follow

give the sub-title conpou Q\/B( ESI ) 445 [MtH +. 6 1HDMSO 0. 86
(6H, d), 2.09 (1H, non), 21 s), 3.67 (2H, d), 4.20
(2H, s), 13.43 (1H, s), - 20N(1H, 5 [(49)

4Hydr oxyi soxazol i di n-2-yl carb et - 6-[ 5- met hyl - 3-
(trifluoronethyl) 1H pvrazol<4-yl rret hyI It [N/I’I m di ne-2 4(1H
3H) - di dne Prepared fromthe product of part b) fol I ow ng. t he, procedure of
exanpl e @96{[5 &vanDaIrH—lmibltlozlgﬂb&N I-ethvl1.23c4-teliphylipd-methyl-2 Ardieko-\g (AP )

+ Q.8 . 11 i 7ON) , 218(3H s), 3.20 (3H,
s), 3.50 -'"- g PLALP- il g : O 03/ 011868 PCT/ GB02/ 03399

-117- Exﬁf@hl%d%%&l‘é the product of example 28 part d) by the method of example 13 xvii) part )
MS(EST) 421 [M-+H]

10
b) 1-[1-Ethyl-1.2.3.4-tetrahydro-5-[( 48)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-2.4-

dioxothieno[2,3-dJpyrimidin-6-ylmethyl]- 1H-indole-5-carbonitrile
Prepared using the product of part a) by the methods of example 13 xvii part b) and part c) to
give the title compound. & "Hpmso 1.10-1.23 (3H, m), 3.2(3H, s), 3.8-4.12(6H, m), 4.62-

15 4.81(1H, m), 5.5-5.64(3H, m), 6.68 (1H, d), 7.5-7.9(1H, m), 7.6-7.65(1H, m), 7.77-7.84(1H,
m) and 8.1(1H, s).

Example 291
5-I( 4S)-4-Hvdroxvisoxazolidin—Z-vlcarbonvl]-1—( isobutyD)-6-[1-isopropyl-3.5-dimethyl-

20 1H—pvrazol—4-vlmethvl]-3-methv1thien0[2,3-d]pvrimidine-2,4(1H,3H)-dione

OH
OON~o

~

2L 0

07 "N” S



5
[ (49) - 4- Hydr oxyi soxazol i di n-2-yl carbonyl | -1 -i sobutyl -6-f3-i sopropyl - 5-net hy
-1 H I WO 03/011868 PCT/GB02/03399
pyrazol - 4-yl met hyl | - 3- et hyl t hi eno[ 2, 3- rimdine-2,4(1H, 311)-di
ONO YNSNOINNH 5 a) 1 lsobutyl éqlrlgy (AR S -drone. O
i sopropyl - 5-met hyl -1 H p3razol -4-yl met hyl | - 3-met hyl -2 4-di oxo-1, 2, 3, 4-
t et rahydrot hi eno[ 2 3-dl pyri m di ne-5-carboxylic acid. Prepared fr hyl
6- ( br omeyRidbpiopaie (Oshbi)tyd pGassiirh ghrbpnate € (%)xrtg) wepe glded to a solution of g—‘[@‘fst-

y 5 L [ [l

t et rahydr.ot hi eno[ 2, 3-d] py(i m di ne- 5s boxyl. > .

5- met hy | ey -1%? Wfa%ogﬁ 15@%%&%@?@@%?@%&5%@@?%%% d 11219—&8??%t},]1)-part

3)9 ol | pped Bviastel-Aeinabvsizud BlImwiiag ckendle 1pr titeenie of exanpl e
(1) pe}rt ) to give the sub-title conpound (285ny) as solid. WMS(ESI)

419 [ MrHjitettS1ibHRBAeA1RE anbithe mjxture stiged 6“—1,003§:; Aﬁ?lo%h%ﬂ?fw‘sﬂ}?r .09 (1H,

F?ng ’ ﬁzi'oggprol()a%lg’(O ?’Z?n%[ é&d postészsgmg ga'f'bonsa)cé (2%01%%) gv%}%l' ad%d. And4 dhahbe 1%)houps), S

hydr oxyi | gi 0= ' i ' yiih-
oy azel B e e e e o A T 30 one.
E)r( g ﬁglr Zdeé[gj(nﬁm)gﬁatﬁmi ekt C%hbigaql Drgay(;ic(ezgaﬁg Wesedrgagssl Wigh PWIW%@dU?IS apd

) , part_.c). ro t . i f] -
ol (1 gr ot i v e R e e
Ve (Apo S e T e e oG (ot
2. 02- 30 1dquedith armnoniRnBaefat@Badelrtrit ghudor10-gavepthe igpicompounst ((éﬁmlg) 5322" fosm- 1y,

B e omsstn Tha st bt 67 (ol 0 151 G oo RuFHOR 05 21
[3,5D ”egig{iw,'3&@9&¥%&%@)§[ﬁ(§g§#-s¥ﬁtmt56\111.'79 B (AS)5-48- 158 (K 0xazol i di n-

2- _yI car 17180 t hi enof 2, 3-d1
pyri m dine-2,4(1H,3H) -dione. CH ONOO

Example 29ii
15 5-[(4S)—4-Hvdroxvisoxazolidin-Z-vlcarbonvl]-1-(isobutvl)-3-methvl—6-[5-methvl—3-

phenvl—1H—pvrazol—4-vlmethv1]thieno[2,3-d| pyrimidine-2.4(1H,3H)-dione

(:)H

LS

0°N"TS

H

a) Methyl 1-isobutyl-3-methyl-6-[5-methyl-3 -phenyl-1H-pyrazol-4-ylmethyl]-2.4-dioxo-

20 1.2.3.4-tetrahydrothieno[2.3-d]pyrimidine-5-carboxylate
Zine (II) acetate (88mg) was added to a stirred solution of methyl 6-(bromomethyl)-1-
isobuty1-3-methy1-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidine-S-carboxylate
(185mg) and 1-benzoylacetone (1 54mg) in chloroform (10ml) and the mixture heated at

reflux for 1 hour then cooled to room temperature. Saturated sodium bicarbonate solution
25 (20ml) was added and the mixture stirred for 30 minutes then filtered and the phases
separated. The aqueous phase was extracted with dichloromethane (10ml). Combined organic

extracts were treated with hydrazine hydrate (0.046ml) and methanol. After 20 hours, the



N\ O'NSNN i 5a) Mthyl 6 [3 5 dnethyl 1

phenyl -1H pvrazol - 4-yl met hy11l-1-i sobutvl - 3-met hyl - 2, 4-di oxo- 1 2 3

4-t et r ahydiooishiiess® F2 3- dl pyri m di ne- 5- car boxvl at e Pr epar eddweBo2mssdoy |

6- (bromonet hyl ) - 1-i sobutyl - 3- net hyl - 2, 4dkoxo-1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri | ni di ne-5-carboxvl ate (500ng), zinc

acetyl acetonate hydrate and phenyl hydrazine follow ng the procedure of
exanpl e 26, part a). Crude product was purified 10 by col umm chronat ography
over si Isodm;one)lraxtdmg owiet dnhydtops magaesiine suiphaie.-fHsxedwideyaporated ugsre ¢ he

(o g pre @ Bt el ol imid v SRl 3 7,

(2H,  d), ;130901 A3Frazdle. ME(BED) (4 VEIH]'. & FBErch- B0 (63H.d 17 SEYo 375
D met hyi Pl gﬁen’;’k’rm P a1 et iy o pock @30 (@HANELTLHorS, L

4- di oxo (BIRsB 383 (BH; s)aﬁ;ﬁdr(Z)th)erﬁo?‘EG@{a] Byl (BH@I@F\@-”’@Q:H{M@Q {2814k i7ef0s 0di um
salt. (%%gr ed fromthe product of part a) follow ng the procedure of
exanpl% - f) to give the sub-title conpound as a solid. MS(ESI) 467

[ MbFH-Na] +. S 1H DMSO 0.87 (6H, d), 2.17 (3H, s), 210222(1H m, 2.17
(3H, s), 3.20 (3H, s), 3.65 (2H d 3.84 (2H, s), 7. 3
7.46-7. 5U)161Mutvh3-mﬂﬁd 6’-1’5=‘mcﬁh phenyl-15hpyrazolideylmethyll-; ;
(4,S)- 4hdr 3 i X 00l 41 |sobutvl 3 nethylthl eno[2
3-d] pyri# A-He= romthe product of part b)

f ol | owi ngodih& @ﬁﬁﬁm&uﬁtfn (emrﬁ)rﬂfiﬁﬂ?@és ac)dedpma stircdd sodutiping themrotle of pette

conpound as a solid. Ms (APCI) 53 I?VB
0. 21- 0022) (BAPmeVD tezatydiBrng é rsdgel (mph o %?8 Rt %ﬂz%l) was
3. 20733§2dffe§ (5111{1 }_@m}ﬁ%mé% ﬁi&%d é{%ﬁ%th@ (20?111?%@ a§@eoﬁ1§ (e;lsggwas@cﬁﬁieﬁ BPH 4H,

[3 5- Di mey hyditibn BHeyitbcHISHOIALINT) mmtmtﬂa& wlmﬂ(}a 4®tat4(hy@0tlﬁ)/ Qegadgol i di n
-2- ylcarbonyl | -3-nethyl -1-propylthieno f

2,
pyrim di etragisagdrel dsiefl oferomdy duqus magnesium sulphate (Hltered and evaporated under
reduced pressure to give the sub-title compound (205mg) as a solid. MS(ESI) 453 [M+H]".

15 8 Hppmso 0.81 (6H, d), 2.03 (1H, non), 2.20 (3H, 5), 3.25 (3H, 5), 3.62 (2H, d), 4.23 (21, 5),
7.32 (1H, ), 7.39 (2H, 1), 7.49 (2H, d).

c) 5-[( 4S)-4-Hvdroxvisoxazolidin—Z-Vlcarbonvl]-1-isobutv1-3-methvl-6-[5—methv1—3-t)henvl-

1 H-pyrazol-4-ylmethyl]thieno[2.3-d]pyrimidine-2.4(1H,3H)-dione
20 Diethyl chloridophosphate (0.076ml) was added to a stirred solution of the product of part b)

(200mg), 1-hydroxybenzotriazole hydrate (81mg) and triethylamine (0.215ml) in acetonitrile
(2ml). After 15 minutes, (S)-4-isoxazolidinol hydrochloride [example 1, part b), 61mg] was
added. After a further 24 hours, the mixture was diluted with saturated aqueous sodium
bicarbonate solution (10ml) and extracted with ethyl acetate (2 x 20ml). Organic extracts

25 were dried over anhydrous magnesium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by column chromato graphy over silica gel, eluting with
ethyl acetate / methanol (25:1) followed by recrystallisation from ethyl acetate / iso-hexane to
give the title compound (138mg). MS (APCI) 524 [M+H]". & "Hpumso 0.82 (6H, d), 2.04 (1H,
non), 2.20 (3H, s, br), 3.30 (3H, s), 3.45-4.15 (8H, m), 4.57-4.80 (1H, m), 5.35-5.55 (1H, m),

30 7.33 (1H, s, br), 7.40 (2H, s, br), 7.54 (2H, s, br), 12.73 (0.5H, s, br) 12.86 (0.5H, s, br).



ONO YNS NONNi A solution of

6- (br oi nonet hyl ) - 3-net hyl -1 - propyl - 2, 4- di oxo- 1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-
d] pyri m dimoessBHocsas boxyl i c acid (500mg) and zi nc acetyl acetraTatBo2lngsivat e
(389nmg) in 10 chloroform (1 OnM) was stijeed at reflux for 1 hour then
cooled to roomtenperature. \Vter (10n1; and phenyl hydrazine (0.27m)
were added, the mxture stirred for 3 days and the phases separated. The
aqueous phase was extracted with dichloronethane (2 x 1 Oal). Oganic

ext r act Exsmipde @fitied over anhydrous nagneS|unlsquhate filtered and

evapor ated Uy | reduced DLessur e, 9 3R 58 &l vi-B-
) 'Ayut:l 1’37:['2'0%7 3ng) ,
: - 7

AN -s~-ViCAYD
Y)-diblne mi xt ure

' our en -‘-ISOX&ZO |d|nol hydrochl ori de [exanple 1,
part b), 173ng] was added. After a furthe@kb4 hours, the m xture was
evapor at ed under reduced pressure and t resi due purified by
rever se- phase HPLC with gradient 0. 1% ai?ezus anmoni um acet ate /
acetonitrile elution. The product @as er purified by colum 20
chromat ogr aphy over silica, elutl Facetate [/ methanol (49:1) to
give the title conpound (150ny) Yas APCl) 524 [ M+H +. 81H DMSO
0.89 (3H, t), 1.67 (2H, sex), %&ﬁ 6 (3H, s), 3.20 -3.22 (3H
m, 3.45-3.60 (1H, m, 3.71-4.1 (Ig%/
t

m 4N57 4.80 (1H, m, 5.46-5.57
(1H, m, 7.37-7.40 (1H, m, 7.44-7. (4H, . WD 03/011868 PCT/ GB02/ 03399
-120- Exanple 30 6 (1H 1, 2,3 Benzo azol -I'=ylnmethyl) 5

1(4S) - §l Q\Mét‘ﬁﬂli_%Baﬁpblrﬁétﬁ\/ﬂ-&%-hﬁmﬂl-t% 3= (G fluedgthyl)-1(H-pwprd i Iyl e Ad-
E2, 3-d1 pyrim dine-2, 4(1H 3H) -dione OH OO0 N 0O ONSN NN 5a6 (1H
12 3 benwmwmm@mg{wmmw -carboxylate.

4-tetra dfO th thiy112 80Rd-1,2,3,4-
3-d] pyri tIFPH° gro§1 %%b‘é’#%li%%%gg%g %cﬁmﬂ)l g?s(rﬂg y
tetrahydrothieno[2,3-d]pyrimidine-5- carboxylate (300mg) and 1,1,1-trifluoroacetylacetonate

following the procedure of example 29(ii), part a). Crude product was purified by column

10 chromatography over silica, eluting with ethyl acetate / iso-hexane (2:3) to give the sub-title
compound (130mg). MS(ESI) 459 [M+H]". 8 "Hpmso 0.94 (6H, d), 2.22 (1H, non), 2.26 (3H,
s), 3.39 (3H, s), 3.69 (2H, d), 3.96 (3H, s), 4.08 (2H, 5), 10.29 (1H, s, br).

b) 1-Isobutvl—B-metth—6-[5-methv1-3-(triﬂuoromethvl)-1H—pvrazol-4—v1methvl]—2,4-dioxo-

15 1.2.3.4-tetrahydrothieno[2,3-d]pyrimidine-5-carboxylic acid.
Prepared from the product of part a) following the procedure of example 29(ii), part b) to give
the sub-title compound as a solid. MS(ESI) 445 [M+H]". & "Hpmso 0.86 (6H, d), 2.09 (1H,
non), 2.21 (3H, s), 3.26 (3H, s), 3.67 (2H, d), 4.20 (2H, s), 13.43 (1H, s), 14.20 (1H, s, br).

20 ¢) 5-[(4S)-4-Hvdroxvisoxazo1idin-2-vlcarbonv11-1—isobutv1—3-methv1—6-[5-methvl-3—
(trifluoromethyl)-1H-pyrazol-4-ylmethyl]thieno[2.3-d|pyrimidine-2.4(14. .3H)-dione
Prepared from the product of part b) following the procedure of example 29(ii), part ¢) to give
the title compound as a solid. MS (APCI) 516 [M+H]". § "Hpumso 0.87 (6H, d), 2.11 (1H, non),
2.18 (3H, s), 3.20 (3H, s), 3.50-4.10 (8H, m), 4.55-4.78 (1H, m).

25



To a solution of benzotriazole (0.199) in dry tetrahydrofuran under
nitrogen, sodium hydride (0.06g, 60% suspensi on) was added. After 10

m nut es, Woeospnosdsict from exanple 8 part c¢) (0.6g) in drydres@wshoof ur an
was added dropw se. The reaction m xturgqyas stirred at room 10 tenperature
overni ght. Water was added and the reaction m xture was extracted with
ethyl acetate. The organics were washed with brine, dried over nagnesi um
sulfate then concentrated in vacuo. The resi due obtai ned was purified by
silica Waphy el uti ng with 30%then 40%isohexane in ethyl acetate

benzotrl Z -1y ne
4-tetrahydro- 3- nethyl-l-(lsopropyl) 2, 4- dPbko- t hi eno( 2

3-dl pyri m di ne-5-carboxylic acid Sodi um roxide (1.5m, 1M was added to
a solution of the productd of exanpquSdT%? in 20 tetrahydrofuran under

ni trogen. Then about 1 m of netha@ol re added to solubilize the
reaction m xture. The reaction w was stirred at roomtenperature for
5h. Hydrochloric acid (0.7nL, 2 d the reaction m xture was
vacuued down to dryness to give npound. 25 ¢) 6 (1H1 2 3
benzotriazol 1 N

yl methyl)-5-f(4,S")-4- hdroxvisoxazé?lainvl rbonvl | - 3- et hyl -

1- (i sopropyl)-thienol2 3 d]pyrlnldln -2 4(1H, 3H)-di one Hydroxybenzotriazole
(0.239), (48)-4 h droxylsox zoI h, h r (d_ ple 1
SR Y \ QL g8 - BEHodd 2R

product Y &ﬂlﬂeﬁ - £ a'{ng%??@a?boywii@l\cﬁf exarrpl e 30 b) in

di chl or rogen. Aiter 10 mn, EDCl was added. The
react i onPrepared fiemastisi 6+ bredhomethydpinisbmddamnethsl- Medd@ﬁcgﬂ@: 3.4t er was added
and the reaction e was. e h T ani c
wer e wasWEéhWI{)‘llil %ailffﬁpyaw@weaﬁ;%a% gﬁﬁ%t‘fst‘}ﬁ%gg %Péﬁ éﬁﬁ%&ﬁo r%éi;ﬁltogétg edI i ?1
vacuo. T ‘?10(&&‘12% g; efz%amfe' JrekaRpilei2b(igyl pant fSlld)Wé‘cﬁb}Cé‘d’tﬁﬂﬁlﬂﬁgymfmﬂOWhmg thag

with ethy yreversepase PLC to |vethet|tle conmpound
as a whi pmcédmemf SRn(pPMPZI(ii) it b0 2ive thesglr-titls csmppm‘dilﬁ mg) 3 ¥ligH, ),

R aah o e st i i o B P e

8 05-8.0
Hydr oxyi glf)}gfg%ﬂ %Tzﬁg?car ggESI(%B&W%?ﬁy%IIAS)(l sopropyl )-6-f(2-oxot hi azol of 5,

b) 5-[(48)-4-hydroxyisoxazolidin-2-ylcarbonyl]-1-isobutyl-6-[3-isopropyl-5-methyl-1H-

15 pyrazol-4-ylmethyl]-3-methylthieno[2.3-d|pyrimidine-2,4(1H.3H)-dione.
Prepared from the product of part a) (281mg) following the procedure of example 29(ii), part

¢). Crude product was purified by reverse-phase HPLC with gradient 0.1% aqueous
ammonium acetate / acetonitrile elution, then by trituration with ether to give the title
compound (170mg) as a solid. MS (APCI) 490 [M+H]". 8 'H puso 0.86 (6H, d), 1.08-1.18

20 (6H,m), 2.02-2.17 (4H, m), 2.80-2.98 (1H, m), 3.19-3.21 (3H, m), 3.48-4.12 (8H, m), 4.58-
4.78 (1H, m), 5.51 (1H, d), 12.15 (1H, s, br).



bl pyridin 1(2H) yl)methyll-thienof2,3-dl pvrimdine-2,4(1H, 3H)-dione OH O
ON O NO'" " NgNSa 1234 tetrahydro 3 nethyl | (isopropyl)-2

4- di oxo- 6WEe3mitdski azol o(5 4-bl pyridin-1(2H)- 15 | ny Zet hyddmGBi2easgo2

3-dl pvri m di ne-5-carboxylic acid, nethyﬁ1§§ter Prepared using the procedure
described in exanple 30 a) from[1, 3]thiazol o[ 5, 4-b] pyridine- 2(1H)-one
(0.24g) (described in exanple 13xiii) part c)) and the product from exanple
8 part c¢) (0.6g). The residue was triturated with ether then filtered to
gi ve t heEgimipleRdthe conmpound. 3 'H CDC13 1.57-1.59(6H, d), 3.36(3H, s),

A3 ). 2 5TH be), 5 802 B fptEafugsih o).

4. 5(
8. 30- 8. Dip [

tlignieeno( 2

3-d] pyri ~5- ¢ sodrum hydroxide (0.78nl, 1M was added to a
solution of the product of exanple 31 part?ﬁb 25 (0.35g) in
t et rahydrof uran under nitrogen. Then 1 m_-0{ nethanol was added to

solubilize the mxture and the reacti(?nl\pj ture was stirred at room
tenperature for 48h. The precipitat® was filtered, washed with
tetrahydrofuran then ether to givwe #he Sub-title conmpound (0.18g). M5 (ES)
(MtH) 433 WD 03/011868 PCT/ GB02/ 0§§9 c),5[(4S) 4

Hydr oxyi soxazol i di nyl car bonyl | - i-sgpropyl ) - 6-f 2- oxot hi azol of 5, 4-
b] pyridin-1(2H) -yl meth 11-t hi en§2 -dl pyrim §j ne-2 4(1H 3111-dione

Hydr oxybenzotri azol e (0.12g) was add to aMuspension of the product of
exanple 31 b) in tetrahydrofuran undér nitgqgen. After 10 m n, EDCI
(0.15g) was added and after another 40 5 (4S) - 4- hydr oxyi soxazol i di ne
hydrochl ori de (0.06g) and triethylam ne (07m ) were added. The reaction
m xt ur St at Lo t NALANS ' 1-Y¥befyl BatethddBd-dioxd- t he
m xturg égz\d%tb%’{%?&g@m@%it@%rlgfn%lédr%ﬁe{d‘%?ghg}r_gam csV were washed with

bri ne, d1Qbm-tmﬁpdﬂm&ﬂmiﬁfmmmﬂiw—i-hﬁbment rated in vacuo. The
residue %%%ar%lcjlrflrgn; ?ndet}ij% 6§(uc;r§oe}nethyl)-l-isobuty1-3-methyl—2,4-dioxo-1,2,3,4-

tetrahydrothieno[2,3—d]pyrimidine-S-carboxylate (500mg), zinc acetylacetonate hydrate and
phenyl hydrazine following the procedure of example 26, part a). Crude product was purified

10 by column chromatography over silica, eluting with ethyl acetate / iso-hexane (2:3) to give the
sub-title compound (555mg) as a solid. MS(ESI) 481 [M+H]. & 'H puso 0.95 (6H, d), 2.24
(3H, s), 2.27 (3H, ), 2.20-2.30 (1H, m), 3.39 (3H, 5), 3.71 (2H, d), 3.95 (3H, s), 3.96 (2H, s),
7.36-7.50 (SH, m).

15 b) 6-[3.5-Dimethyl-1-phenyl- 1 H-pyrazol-4-ylmethyl]-1-isobutyl-3 -methyl-2.4-dioxo-1.2,3.4-

tetrahydrothieno[2.3-d]pyrimidine-5-carboxylic acid sodium salt.

Prepared from the product of part a) following the procedure of example 1 part f) to give the

sub-title compound as a solid. MS(ESI) 467 [M+H-Na]". § 'Y pmso 0.87 (6H, d), 2.17 (3H, s),

2.10-2.22 (1H, m), 2.17 (3H, s), 3.20 (3H, 5), 3.65 (2H, d), 3.84 (2H, s), 7.34-7.39 (1H, m),
20 7.46-7.51 (4H, m).

c) 6-[3,5-Dimethv1—1-phenvl—1H—pvrazol—4-v1methvl]-5-[( 48)-4-hydroxyisoxazolidin-2-

ylcarbonyl]-1-isobutyl-3-methylthieno [2.3-dlpyrimidine-2.4(1H,3H)-dione.

Prepared from the product of part b) following the procedure of example 29(ii), part c) to give
25 the title compound as a solid. MS (APCI) 538 [M+H]" 8 'H puso 0.89 (6H, d), 0.21-0.22 (4H,



chromat ography eluting with 5% met hanol in dichloronmethane to give the
title conpound as a 10 white foam M (APClI) (M++H) 504.0914. DeDVSO
1.45-1. 48¢w@H3/0ms868 3. 16(3H, s), 3.52- 4.1(4H, range of n), PETGRH/03HB) ,
4.6-4.8(1H, range of m, 5.11-5.57(3H, R}e¢7.4-7.47(1H, m, 7.79-7.81(1H,
d), 8.30-8.31(1H, d). Exanple 32 15

6-[ 2, 3- Di hydro- 2- oxo- | H benzi m dazol - 1-yl met hyl | - 5- 1(45) - 4 hydroxyi s

O oy Aot o 5 R s b B B0 s LR ) 3 1

Tet r ahydr i [ 2- (et hyl thi o) - 1H benzi m dazol -1 -
yl net hyI]flfl f%ﬁ Qﬂc}{’trﬂff Iég%@ﬁ “I'm di ne-5-carboxylic acid, nethyl ester
Prepared using the procedure descrl bed in exanple 3 part c) fromthe

product of exanple part c¢) and 2-nethyl nmercapt obenzim dazO e to give the
title CW_E pal e yellow solid after purification by silica
n

mg%at A S gy%md; I @égﬂ_gg_ g ;L_.sga,_; !eﬂx!ar iy a.u )mxz&lm&&ES)

3. 80( 3H, ; )ropy oI, 54- 7. 58(2H n.
WO 03/ 01 ‘ -123 b) 1 2 3

4- Tetrahydro-3-net hyl -1-(i sopropyl)-6-[2- (;Pé_{ hyl sul f onyl ) - 1H benzi m dazol - |
- ylmethyll-2 4-dioxo-thi enoF2 3-dl pyriinradi\ne-5-carboxylic acid, mnethyl
ester mCPBA (1.2g) was added to a sol upi quof the product of exanple 31
part a)(0.64g) in dichloronethane. OThe eactlon m xture was stirred at

m xture was washed with 10% sodi um
met abi sul phite solution (40ml), s ogepocar bonate then brine. The
organi cs were dried over nmagnesi@g n concentrated under vacuum
to give the sub-title conpound. MS(HS) (Mt 119080) 6 [2

3-Di hydr o- 2- oxo-| H benzi m dazol -1- 1|1 thyIINl234tetrahydro3rrethy|-|-

QO

A solution of 6-(bromomethyl)-3 -methyl-1-propyl-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-

roomtenperature for 2h. The rea&%

d]pyrimidine-5-carboxylic acid (500mg) and zinc acetylacetonate hydrate (389mg) in

10 chloroform (10ml) was stirred at reflux for 1 hour then cooled to room temperature. Water
(10ml) and phenyl hydrazine (0.27m1) were added, the mixture stirred for 3 days and the
phases separated. The aqueous phase was extracted with dichloromethane (2 x 10ml). Organic
extracts were dried over anhydrous magnesium sulphate, filtered and evaporated under
reduced pressure. The residue was dissolved in acetonitrile (5ml) and treated with 1-

15 hydroxybenzotriazole (173mg), triethylamine (0.63ml) and diethyl chloridophosphate
(0.22ml). The mixture was stirred for 1 hour then (S)-4-isoxazolidinol hydrochloride [example
1, part b), 173mg] was added. After a further 24 hours, the mixture was evaporated under
reduced pressure and the residue purified by reverse-phase HPLC with gradient 0.1% aqueous
ammonium acetate / acetonitrile elution. The product was further purified by column

20 chromatography over silica, eluting with ethyl acetate / methanol (49:1) to give the title
compound (150mg) as a foam. MS (APCI) 524 [M+H]". 8 'H pmso 0.89 (3H, t), 1.67 (2H,
sex), 2.16 (3H, s), 2.26 (3H, s), 3.20 -3.22 (3H, m), 3.45-3.60 (1H, m), 3.71-4.15 (7H, m),
4.57-4.80 (1H, m), 5.46-5.57 (1H, m), 7.37-7.40 (1H, m), 7.44-7.54 (4H, m).



10 (isopropyl)-2 4-dioxo-thieno[ 3-d ri m di ne-5-carboxyl i [ [

hydr ogenocar bonat e (0.55g) was added] {)g a suspensi on of %/hecp?gdgctsoglrgm

exanpl e @0 @anise®) (0.54g) in water. The reaction m xtur ecvasBh@as®wd at

;ELLgxsflor 17h. Thfe reacgl gn m xture ??]washed with ethyl acetate and the
u ayer was freeze ried to giv

I\/B(ES)(I\/H+|—|) el Ao o gi ve sub-title conpound (0.7q).

3- Di hydr o- 2- oxo- | H benzi m dazol - 1-yl net hy11-5-[ (48 -4-

hydr oxylwe&_dl nyl carbonl | - 3-met hyl - | - (| sopr opyI ) -thienof 2 3-dl p3g

m dine-2,4(1
31 part SSLH-LZA-Benzap i P SRR fiEbBRA 0 B ATP! ©

gg”pounqn@c £i.R id‘ atfhhéiﬁb i)y- ﬂlﬁmlﬁm beel uting with 0% then
Yo acetate tol[owe y a reverse phase HPLC purification
eluting with 0.1% amoni um acet ate aqueous Hacetonitrile (95:5 to 5:95).
MS(APClI ) (M++H) (486.1469) S H D6 O 3 z) 1.44- 1 45(6H, m, 3.16(3H
s), 3.5-4.5(5H, range of m, 4. 6-CSDN§ N, %nge of , 5.5-5.57(1H, 2m ’
6.99(3H, s), 7.2(1H m. 25 WO _03/10118 8 PET/ GBO2/ 03399 -124- Exanpl e 33 6
(5, 6-Difluoro-2, 3-di hydro-2-ohN I m -yl met hyl I -5-1(49%) - 4- hydro
Xy-2- isoxazolidinyl carbonyll- |)-thieno [2,3-d1

pyrim di ne-2, 4(1H, 3H) -di one @ F ONSF l-r ONH 5
a) 5 6-Difluoro-2-nercaptobenziiplazol e A’%%Nj rred suspension of
3,4-difluoro-6-iutroaniline(2g) “and 5% pal | adi um on char coal

5 a) 6« 1H-1.2.3-benzotriazol-1-ylmethyl)-1,2.3.4-tetrahydro-3 -methyl-1-(isopropyl)-2.4-dioxo-

thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester

To a solution of benzotriazole (0.19g) in dry tetrahydrofuran under nitrogen, sodium hydride
(0.06g, 60% suspension) was added. After 10 minutes, the product from example 8 part ¢)
(0.6g) in dry tetrahydrofuran was added dropwise. The reaction mixture was stirred at room

10 temperature overnight. Water was added and the reaction mixture was extracted with ethyl
acetate. The organics were washed with brine, dried over magnesium sulfate then
concentrated in vacuo. The residue obtained was purified by silica chromatography eluting
with 30% then 40% isohexane in ethyl acetate to give the title compound as a white foam
(0.32g). & 'H cpeis 1.50-1.52(6H, d), 3.35(3H, s), 4.05(3H, s), 4.6(1H, bs), 6.01(2H,

15 §),7.4(1H, m), 7.51(1H, m), 7.75(1H, m), 8.07(1H, m).

b) 6-<( 1H—1,2,3-benzotriazol—1-V1rnethvl)-1,2,3,4-tetrahvdro—3-methvl-1-( isopropyl)-2.4-dioxo-

thieno[2.3-dlpyrimidine-5-carboxylic acid

Sodium hydroxide (1.5ml, 1M) was added to a solution of the productd of example 30 a) in
20 tetrahydrofuran under nitrogen. Then about 1 ml of methanol were added to solubilize the

reaction mixture. The reaction mixture was stirred at room temperature for 5h. Hydrochloric

acid (0.7ml, 2M) was added and the reaction mixture was vacuued down to dryness to give

the title compound.

25 ) 6-(1H-1,2.3-benzotriazol-1-ylmethyD)-5-[( 48)-4-hydroxyisoxazolidinylcarbonyl]-3-methyl-
1-(isopropyl)-thieno[2.3-d]pyrimidine-2,4(1 4. 3 H)-dione
Hydroxybenzotriazole (0.23g), (4S)-4-hydroxyisoxazolidine hydrochloride (described in

example 1 part b)) (0.16g) and triethylamine (0.22ml) were added to a solution of the product



(100mg) in ethanol (30 m ) was hydrogenated at 5 bar for 24 h. The m xture
was filtered through celite and concentrated in vacuo to give a solid

whi ch waswdi sgoissed i n DVF (20ml) and treated with carborpadicBizioizst® (10
m ). The solution was stirred for 5h at_ﬁirt_)i ent 10 tenperature. The

sol ution was poured onto water and the resultant m xture was extracted
with ethyl acetate (x3). The conbi ned organic extracts were dried (MySH)
and concentrated in vacuo to give a dark red solid (2.45?8. S 1H Qg[gvso
7. 6- 7. 6Df(eR4dphi30 1 iB dichidromethime yndesnifrogen. Afftey 10 pgnyDET (0.29g) was added.

6- D fl uagro-2- (et hyl t hi o) benzj mi dazole A sSti i
5, 6- Di 1l‘J | Khsreac3longEise é’ﬂ%ﬁ%‘?zd %]f%?ré??ﬁp%%t;}e;gn\%&g%lﬁél;35|é&ﬁq\l]aggﬁl géodn%r;[dghe( 1. 780)
i N acet Q& NASnikeaWas cxdchedRihichiotsthetBarde0 TBeryganios wetd washed hath Hine, The

reaction was evaporated to dryness and the residue suspended irr]if'\ﬁ%)er
(300n1) . driEdever magnesiunasulphate aed eancenifaied E@rgro- JAEESY S Hn $tPned

i t t dried i
chr ot dupcashe e g rEe M S e R e o e e 11 e
Conpoundcogxﬂpo%gg)as 2 MRiteARh )MB YAPOWHN 10)476:1450.65 CHfpgerl oH 2k 65(6E2m),
3-di hydro-1"Hbenzi nmi dazol - 1-yl met hyl | - 5-1 (45’ - 4- hydr Ofé_&soiazogl 95@@2 _
yl car bor/LT3H; k) 8136141 3@Hpenigg of m).ehé(LH, 8s)afSOHLAdh ne(ELaph Ry I'—é >di one

r- CPBA wa i r ha ! ipftyre was stirred
for © h mbha-"FER Pon Ao O AL scr et S EOsERIIIHLT 165 sodi um
metabisulfite (160nl). The two phases were separated and the organic

washed wi th sodi um hydrogencarbonate, brine then WD 03/011868
PCT/ GBO2ES88PR 31- 125 dried (MgSO4) and concentrated in vacuo to give a

Kel | ow fg.i@ :;z:rg.!ﬁg&@oaymgmgé%szoﬁl_ﬁ @gaq'bﬁils-: S-ﬁ‘i?tth?f-léég%)opﬂitﬁlgga)mmaﬁﬂd‘ﬂd' um
ydr ogen : - Stirred at reflux for
48 h. A prRcidonti &4 -Viem } admidine-retHadH)-dimieed with water to
give a : ed wigh THE (7 m), HOBT (0.2g) and
EDCI 5 (0.28g). The reaction m xture was frred at reflux for 35 mn and
then triethylamne (0.24 m) and (&)- roxyi soxi zol i dine. HO (0. 18g) were
added. The reaction mxture was stiltre & reflux for 2 days. The residue
was chromat ogr aphed (Si 02/98:2 et iyl lacet at e-met hanol ) to give a yell ow
solid. This was recrytallised fr, ang)| fford the title conmpound as
a white crystalline solid (0.18g). S'H%@5 0M.84 (6H m,
2.02-2.19(1H, ), 3.19(1H s), 3.74-10~4. P7( my, 4.6-4.81(1H m,

4. 97- 5. 1§( 25).o18hars- Brbeii- T isoBrdd? 2. A dioRo -0 -GrothiZz 35 4-blpyridin-1(2H)-

15 ylmethyl]-thieno[2.3-d]pyrimidine-5-carboxylic acid, methyl ester
Prepared using the procedure described in example 30 a) from [1,3]thiazolo[5,4-b]pyridine-

2(1H)-one (0.24g) (described in example 13xiii) part ¢)) and the product from example 8 part

¢) (0.6g). The residue was triturated with ether then filtered to give the sub- title compound.

& 'H cpep 1.57-1.59(6H, d), 3.36(3H, s), 4(3H, s), 4.5(1H, bs), 5.3(2H, s),7.24-7.28(1H, m),
20 7.73-7.76(1H, d), 8.30-8.32(1H, d).

b) 1.2.3.4-tetrahydro-3-methyl-1-( isopropyl)-2.4-dioxo-6-[2-oxothiazolo[5.4-b]pyridin-1(2H)-

vlmethyl]-thieno[2,3-d]pyrimidine-5-carboxylic
Sodium hydroxide (0.78ml, 1M) was added to a solution of the product of example 31 part a)

25 (0.35g) in tetrahydrofuran under nitrogen. Then 1 ml of methanol was added to solubilize the
mixture and the reaction mixture was stirred at room temperature for 48h. The precipitate

formed was filtered, washed with tetrahydrofuran then ether to give the sub-title compound
(0.18g). MS (ES) (M'+H) 433



7.41(m 1H). Exanple 34 5- f
(4S) - 4- Hydr oxyi soxazol i di n- 2-yl carbonyl | - 6- (i m dazo f 1,2-al
Lobut i -3 mot byl thi enoF2, 3-di pyri m d ‘H OO0 N
y i eno rimdin 4( 1H, 3H) - di
J, NSN/ N I-r a Methyl 6- ?Ymdazo[?zg‘ (1R SF)-dione O OO N 0 X
2-a] pyridin-3-vlnethyl)-1-isobutyl -3-nethyl -2, 4-di oxo-1, 2, 3, 4-
t et rahydr ot hi enol 2 3-dl pyr| md| ne 5- carbox ate The product of exa I e 3

i

E)gr '[35b) (CI) A (48)Hi- & ~(1SOIEORE & X LRk =20
g ) 1h V\ar er was added
to the a3 e'}'i c{18 The conbi ned

3] : DL
organi c '
wes. ohr O}%ﬁgg}gﬂggﬁdgﬁﬁz%ggd F%) M&&H’eﬁ to ardspeasios of thatpestiucnofmenple 3he) inesi due

1 eth acetate-h th
7% ot e BTl Y0
6- (1 %3/201 ?@?)%gozx/a c;‘)li)’q? }t%d%(fc%l%{d'e )héﬂd tael‘lgl ﬂhﬁ’ffé)(O]O#nl whre D)
(I'm o -a soby t et rahydr ot hi eno[
3-d] pyr i Juiqed. ”ﬁm@e&o@bﬁMXhH@wa@a;td*réﬂ}w r@mthmqiera:hﬁremﬁmlgltvﬁé[gtet waspédedantdh
sodi um rr%drom de (0.75m ), THE (5ml) t hanaol 0. d th
[_) esul ti i ggmrei wes %@C@@lwlﬂ’e‘&cm&i‘mﬁql%ﬁd Q{S%T}l‘(‘ﬁg‘@%re “ﬁ%@‘%%ﬁ@gmﬁi dr%ﬁ Xt ur e
was washed wi t
vacuo t GF g]@g‘{l?_'sgugtsﬁ'%%te gcg%&nggﬁg zfi‘%k%gu?h@lfé@%ﬁe Was peofsdesit sigdaed i n
t5h§|( ;15)1 &rlrdsrhggﬂbt ?ﬁhﬁ ema?% knlntlhlhi% ﬁ&eyhaqaak mahghlc}rome(hane thgivg thetitlel oyipoandase y| me
u
0 e e MS ARG S 304 5o . S B pebamso L AK As(HEE s Bieie), 3.52-
4.1(4H, range of m), 4.4(1H, bs), 4.6-4.3(1H, range of m), 5.11-5.57(3H, m),7.4-7.47(1H, m),
7.79-7.81(1H, d), 8.30-8.31(1H, d).

Example 32
15 6-[2,3-Dihvdro-2—oxo—1H—benzimidazol—l-vlmethvl]-S-[(4S)—4-

hydroxyisoxazolidinylcarbonyl] -3-methyl-1-(isopropyl)-thieno[2.3-d]pyrimidine-

2.4(1H.3H)-dione

gSes

20 a)_1.2.3.4-Tetrahydro-3-methyl-1-( isopropyl)-6-[2-(methylthio)-1H-benzimidazol-1-

ylmethyvl] -2.A-dioxo-thieno[2.3-dJpyrimidine-5-carboxylic acid, methvl ester

Prepared using the procedure described in example 3 part c) from the product of example 8
part c) and 2-methylmercaptobenzimidazole to give the title compound as a pale yellow solid
after purification by silica chromatography eluting with isohexane/ethyl acetate (1/1).

25 MS (ES) (M'+H) 459.8 'H pepmso 1.40-1.42(6H, d), 2.73(3H, s), 3.16(3H, s), 3.80(3H, s),
4.3 (1H, bs), 5.56(2H, s), 7.15-7.23(2H.m), 7.54-7.58(2H, m).



10 The product of step b (0.13g), was dissolved in THE (3nl). HOBT (0.099)
was added, followed by EDCl (0.12g). After stirring for 10 mn

tri et hyl awios/oi®Be®5mL) and (S)- Hydroxyi soxi zol i di ne. HC1( ®Q3gBowss® added
and the reaction mxture was stirred for,46h. Water (10nm) and

et hyl acetate (10m ) were added. The two phases were separated and the aq

| ayer was re-extracted wth ethyl acetate. The conbi ned organic extracts

were dried 15 (l\/gSO4) and concentrat ed in vacuo. The conpound was_purified
by RPHPUTQ LD atividio-3 aneth 2 VA |-@ aethylspifonyd)- Iﬁpbenwmldazobg_f_ ord the

title conpound as a white id. . BARG eyt npl e 35 20
3- Met hylﬁgﬁc@%m 0RO e )&&!—%Mhydrm soxazi n- 2-

%l K/gr EO MEPB AL (1128 Sk AdSedtto ashitith @ fiR-pRodicd bf Sthmplé BparCa)®.4gNO N S N

|n ;”6) r 2t wtéltrxliy1ro.znmaaﬂmame3 ; 3Tl veactinpl hixture wes Biired ytrgomdenpepies r 2BxES 1K2BIW car bo
I ound was

prepar%dmwu’% ﬁ%({ng%lq@z so%u%%ﬂetoﬁ‘g}stq 1p gﬁél?%g‘bﬁ]dﬂ% Sgdgfg{m of Exanpl e 5
part b) bdpbéabNthtOthdn BnﬁéﬂalZienﬁé dmycirvmh Hried oeer nign¢ANRGISHIFA0 Bhenvi-H] +

03/ 011868 PCT/ GB02/ 03399 -127 S H Dlvsﬁe 1300C 0 - 2 (4H, br s)'
2.11 (1Henepntested uplepgaquyp @)givestho sub-gile ggmpopng. N’%%péwg%‘) 4%9'%0 (2H br s):
3.85 (2H,br s); 4.1 (2Hs); 6.9 (1Ht); 6.95 (1Ht); 7.25 (1Hd); 7.35 ’
(1H d); 10.4 (1H br s). 5 Exanple 36 6-f

ﬁ g)r ono- é), 69| |3?D1('§1@ﬂl@r Z-on-rnﬁdmmmﬂdaz.dmeﬂ tHylisk.2.3 dro-3-methyl-1-
ydr oxyi soxazol i di nyl carbonyl | - 3-
2 3 dl]_%y 159D Wi 2 4 ‘!u’ O lmj_‘ 2 NP rTB.ne Ca(r{)OXVkll )t hl enOf

Sodium hydrogenocarbonate (0.55g) was added to a suspension of the product from example
32 part b) (0.54g) in water. The reaction mixture was heated at reflux for 17h. The reaction
mixture was washed with ethyl acetate and the aqueous layer was freezed dried to give the
sub-title compound (0.7g). MS(ES)(M+H) 415

15
d) 6-[2.3-Dihydro-2-oxo-1H-benzimidazol-1-ylmethyl]-5-[(45)-4-

hydroxvisoxazolidinylcarbonyl]-3-methyl-1-( isopropyl)-thieno[2.,3-d]pyrimidine-2,4(1H,3H)-

dione
Prepared using the procedure described in example 31 part ¢) from the product of example 32
20 part c) to give the title compound after purification by silica chromatography eluting with 0%
then 1% methanol in ethyl acetate followed by a reverse phase HPLC purification eluting with
0.1% ammonium acetate aqueous :acetonitrile (95:5 to 5:95). MS(APCI) (M'™+H) (486.1469)
& 'H pepmso 300Mhz) 1.44-1.45(6H, m), 3.16(3H, s), 3.5-4.5(5H, range of m), 4.6-5.2(3H,
range of m), 5.5-5.57(1H, 2m), 6.99(3H, s), 7.2(1H,m).
25



ON O NSC ONI HC Br N10 aA 6 [2 brono-4

5-dichloro-1 Himdazol-1- |Ilnmethyll-1 2 3 4-tetrahydro- 3-nethyl -

(1 sobut yl w031 dicexo- t hi enof 2 3-d] pyri m di ne-5-car boxyl i ecaeéB2/sedhy|
ester The product fromexanple 3 part b |.g) was added to a sol ution of
2- brono-4,5- dichl oroimdazole (0.73g) and potassium carbonate (I g) in
anhydr ous di net hyI formam de. 15 The reaction was stirred at room
tenperature for 2 days then diluted into water and extracted with ethyl

acet at e Kx mg The organics were dried over magnesium sul fate and
concent at ed M dy

silica ¢t 2 b give
the subtildloGeHm ike \virmi BQAER3H)Gheke 98
(6H,d), 2722 v, 9(3H,S 4] 2H d), 4(3H 20

s),5.36(2H,5) b) 6 [2 br omo- 4 5- di chl or o- 119—'1mdazo| 1-ylmethyl1-1 2 3
4-tetrahydro- 3-net hyl - 1- (|sobutyl)(24 x0-t hi eno[ 2

3-dl pyri mi di ne-5-car boxylic acid,QSo droxi de (2nl of 1M aqueous
solution) foll owed by mnet hanol\ : wer e add|ed to 25 a solution of the
product of step a) (0.85g) in t%t:ralhy ur g 7n1) and stirred at room
tenperature for 2 hours. The @ectnpI S‘ateN s filtered and washed
witl tetrahydrofuran to give the su ound as a white solid
(0.81g). Ms (APCl) 510.8 [MtH WO PCT/ GB02/03399 -128 c) 6

[ 2-Brono-4 5-dichloro-IHimdazol - yIrrethyII-5f(4S) 4-

hydr oxyi s)ozazmiﬂudtjimcmmdnkmﬁam hyl -1 (i sobut yI )-thieno[2

3-dl di ne-2, 4(1H, 3 Coed
exarrglyreI msﬁlﬁﬁgfei s@pe1§1§1gq,rpf%7é dgﬁone mﬁB f%eéﬂg)') lg%r(dﬁ;ﬁﬁ%ﬂr ?fggaﬁcrl ea in
(45) -4 hé'l%%g{iﬁgﬁﬂ#dlgw‘ﬁywﬂ m%gehaté@at(pbﬁctupm @f Tosatime wifitaedi ve the

subtitle‘co fication by flash silica chromato%M%ra utlng
Wit h 2 %hrough celite and concentrated in vacuo to glve a solid which was dissolved in Om

and treated with carbon disulfide (10 ml). The solution was stirred for Sh at ambient

10 temperature. The solution was poured onto water and the resultant mixture was extracted
with ethyl acetate (x3). The combined organic extracts were dried (MgSO4) and concentrated
in vacuo to give a dark red solid (2.45g). 8 "H pepmso 7.6-7.62 (2H, m), 8.3 (1H, s, br), 13 (s,
1H).

15 b) 5.6-Difluoro-2-(methylthio)benzimidazole

A stirred suspension of 5,6-Difluoro-2-mercaptobenzimiazole (2.4g) and potassium carbonate

(1.78g) in acetone was treated with methyl jodide (0.8ml) and stirred for 2h. The reaction was
evaporated to dryness and the residue suspended in water (300ml). The mixture was extracted
with ethyl acetate(x3). The combined organic extracts were dried (MgSO4) and evaporated.

20 The residue was chromatographed (SiO,/2:8 ethyl acetate-isohexane) to afford the sub-title
compound (1.95g). MS (APCI) 215 [M+H]"

c) 6-{5,6-Diﬂuoro-2-oxo-2,3-dihvdro-lH—benzimidazol—l-vlmethvl]-S-[(4S)-4-

hydroxyisoxazolidin-2-ylcarbonyl]-1-isobutyl-3 -methylthieno[2.3-d]pyrimidine-2.4(1H.3H)-

25 dione
m-CPBA was added to dichloromethane and the reaction mixture was stirred for 1 h. The
reaction mixture was poured onto a solution of 10% sodium metabisulfite (160ml). The two

phases were separated and the organic washed with sodium hydrogencarbonate, brine then



met hanol in dichloronmethane. M5 (APClI) 581.8 [MtH]. SIHDWVSO 0. 89-0.91

(6H,d), 2.1- 2.2(1H, m, 3.2(3H, s), 3.6-4 (5H m, 4-4.1(1H,

, 4. 6-4.8lddo188, 5.34(2H, s), 5.51- 5.53(1H, d) 10 ExamuTecBiz/03399

-[ (4S) - 4- Hydr oxyi soxazol i di n- 2-yl car bonplsl - 3- net hyl -1 - (i sobutyl)-6- f

-(methylthio)- 1Himdazo f 4,5-bl pyridin-1-ylnethyll-thieno

[1?) 3)d|2pyr|mhd: nﬁ 2)4(1H 3H) - d| one OH ONOO NONSN S~1s ~ NN
a thylthio | H-i m dazo[ 4, 5- bl p3ri di ne Potassi um et hyl xant hat e

(4.51g) @W)ta@dzcoac@utramw pygUodp ﬁgfe(azyeﬁsng) foam. dp Aemm W@%Bfﬁ?ﬁf)?é Wg‘itlild

water (5 t) i hl? h erngg H?faﬁg of )2‘%11 réala Ay

preci pi t 3f€ (o Hl | FTEered, e (e en et her

ggdgldvfoﬁtrﬁbﬂl £ rﬁll.l.ﬁdéfoﬁ @g hd fﬁ% &e&ggéte wa2 (folﬁtﬁdaﬁlachjmh ﬁﬂenad ladda\x(aﬂﬁﬂﬂwltmwptewas
is solid and_a

react i ontorgixe ankitgselidt The @i%a"t’ asip‘é?gﬁ?ﬁt"@ 1?‘ ?ﬁf@) %&%‘%ﬁ(é%gﬁa angly d(ejldex;r:1 gct ed

wth ef hg\GIa,ZSagSetTﬁ% ?eacé[&?nﬁﬂﬁfe%% sltl%ﬁ fr’]égﬁx FRPeRIT Rld8Hed t@le_ﬂ‘%ﬁﬁﬂne des

resi due triturated wt net hano the insoluble solid was filtrated.
The fil t mltdwss HydrosgivoxadBdine. Hit1€0.18glovermaddedn Theacaction thisturawas $tirt€t§1r at ed

th dichl h d f [ ' : i
\émol | (; ﬁm%g}ge;yg?ne an grellsl ter eg C%Io gl ve thgﬁéél%bggti gtinc]lon'g%%r_\d S %(il ge
A e e it slarian
g hh Io) 1lehfd’tb d@&?ilﬁqefsohﬂm(l;megu)l - lg.mmswho ?42(6&} ,t)oX.0220i % HdED), 3.19(1H,s), 3.74-

rim di ne-5-carbox
exanplie. S8 7(TLBRG odrit Bewe Ry HUGA0HS1 o8 GUI ) 5 00n] bR H ] &Sl o

37 part 3)4)1(11(13{[}6_@) by the nethod of exanple |3vii part a). The crude

Example 34
5-[(4.5)-4-Hydroxyisoxazolidin-2-ylcarbonyl]-6-(imidazo[1,2-a] pyridin-3-yimethyl)-1-

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

a) Methyl 6-(imidazo[1,2-a]pyridin-3 ~ylmethy)-1-isobutyl-3-methyl-2.4-dioxo-1,2.3.4-

tetrahvydrothieno[2.3-d]pyrimidine-5-carboxylate

The product of example 3 part b (1g), imidazolo[1,2-a]pyridine (0.4 ml), potassium carbonate
20 (0.35g) and THF (20ml) were stirred under nitrogen for 1h. Warer was added to the reaction
and extracted with ethyl acetate (x 2). The combined organic extracts were dried (MgSO4)
and concentrated in vacuo. The residue was chromatographed (Si0,/9:1 ethyl acetate-hexane
and the ethyl acetate) to give the sub-title compound as a colourless oil. LCMS(ESI) 4275
[M+H]"
25



5 material was purified by flash silica chromatography eluting wth 50%
ethyl acetate in isohexane then 3% net hanol in dichloronethane to give the
title-conpausd1(b90nmg) as well as the product of exanpl e RAVGR®&rB3®@) (40
ng). MS(ES) 474 [M+tH +. S 'H CDC13 0.89-%,90 (6H, d), 2.1-2.2 (1H m, 2.8
(3H, s), 3.4 (3H, s), 3.6 (2H, d), 4.1 (3H, s), 5.82 (2H, s), 6.95-7 (1H,
t), 7.85-7.91 (2H, m. 10 ¢) Sodiuml| 2 3

4-tetrahydro-3-net hyl - 1- (i sobutyl)-6-[2- math Ithlo -1H-|mdazo 4, 5-

b] pyrldlmquﬁcﬂpﬂédb&ﬁ‘f | b( i b |gte Sodi um

hydr oxi d \ %g' g ﬁ% on ofthe pr oduc of exanple 37
part b) E&%@%@@‘—‘ﬁ%ﬁ%ﬁ%&%& 3-8l cléHdtrogen Met hanol was added to
sol ubi | i $Re pmusttﬂﬂptaﬁ@nwaskﬁeaaaadmm@dﬁmhymomdm(&Uﬁmne) THF (Shalrameldnetharoadom

tenperature for 3 hours. HC ed to n traljse the

was add
sol uti on((h%ﬁﬂ)r@dﬁh%%lﬂ]émﬁégl %E’éﬁﬁtﬁlﬁ? rghu v%w&rqg&n %recaﬁ%"l% fopftgre
conpoun d )
Hydroxy| soxazo (ﬁ %E&Wcar egn"{/ Jq%éﬁstpﬁ ?e_vlve_ts(clog% l‘jrtaiﬁd)’” vacuou()r%{ehti}lthl 0)-1
H 20 i nhmﬂal@{cén@ﬂbhcpwmy)n 1-yl met hyl | -t hi eno[ 2
3-dl pyri mdine-2,4(1H, 3H)-di one Prepared from product of exanple 37 part c)
by the nmethod of exanple 1 part g). The crude material was purified by
rever se- pha € : i th%)-1@anmoni um
acetate 0 giv _ e conpound as a col ourl ess
oi | (47mbutvws(@vlﬂﬂ&n Witdine-BAHPMED-Gio88- 0. 90 (6H, M), 2.1-2. 2

e (Tif“l}?’?@f%%%fsgeg’ &l éls ( 1SS°‘?’e in gﬁ% @W% (%T?g@g)rﬁf’as k) o1 L6

PCT/ GBO24Q E@@I A?tel?’Zﬁmn for 10 min triethylamine (0.05ml) and (
3 T oX) G y { % [2-( et hyl

5-1(4S)-4- yi sox zolT d| nyl carbonyl | - 3-net hyl -1 - (i sobutvl

thio)-3 HHyldmxwamZblidﬁeliK?lp(Q:OBQ) We@aﬂdﬁdmﬂd)ﬁm rqam@mpézurs Vs stlrred for 16
pyri m di Qﬁ ter (ﬂ)m’ﬂ anla)ethylace?atg](_i Om% were a%)dec{\.l ﬁ\é t%o'%hase!-s) wetd geparated and the aq

layer was re-extracted with ethyl acetate. The combined organic extracts were dried

15 (MgSO4) and concentrated in vacuo. The compound was purified by RPHPLC eluting with

ammonium acetate:acetonitrile (80:20) to afford the title compound as a white solid.

LCMS(APCI) 485 [M+H]"

Example 35
20 3-Methvl—6-[2-methvlindol—S-vlmethvl]-1-(isobutvl)-S-(tetrahvdroisoxazin-Z-vlcarbonvl)-

thieno[2.3-d]pyrimidine-2.4(1.H,3H)-dione

3-Methyl-6-[2-methylindol-3-ylmethyl]-1-(isobutyl)-5-(tetrahydroisoxazin-2-ylcarbonyl)-
" thieno[2.3-dlpyrimidine-2.4(1H,3 H)-dione
25 The title compound was prepared by the method of Example 1 part g) using the product of

Example 5 part b) and tetrahydro-1,2-oxazine hydrochloride.
MS (APCI) 495 [M+H]"



N 5a) 12 34

tetrahydro-3-nethyl -1 -(isobutvl)-6-L-(nethylthio)-3Hiinidazo[4,5-blpyridin
-3- || nmetwd d3/021868di oxo- t hi enol2 3-d] pyri m di ne-5- car boxydmGBeziod39net hyl
ester Obtained fromthe reaction of exajpje 37 part b). MS(ES) 474 [ MrH] +.
6'H CDC13 0.88-0.90 (6H, d), 2.1-2.2 (1H m, 2.8 (3H, s), 3.38 (3H, s),
3.66-3.68 (2H, d), 4(3H, s), 5.6 (2H, s), 10 7.19-7.23 (1H, m, 7.90-7.93
(1H, d), 8.28-8.29 (1H, d). b) 1,2,3 4

t et r ahy D pidsores by 82166, &o b FRHHLbE s); 2. 11rdHisppten; 235 §3Hshi3A8H4)526] Pyri di n
-3- Ilmethyl I -2 4-di oxo- 1b] 2 3-dl pyrimdi ) I [ | g par ed
fromt hé5%%66bé7%&ﬁ§ﬁp$gg gi}ﬂ”b%?r ?‘qa(?ﬁ(swn%m@’ ?'%g(%%{)ﬁgt%%o@ﬁéﬁ’aﬁgﬁe 22
part c) (II]I% .tmgh\}@bfg)_e title-conpound. MS5(ES) 460 [MtH + c) 5 [(4S) 4

hydr oxyi'soXazol i di nyl car bonyl | - 3-net hyl -1 - (i sobutvl)-6-[2-(iethylthio)-3H

I m dazoL4 5 bl pyridin-3-ylnethyll-thieno[2 3-d] pyri mdine-2 4(1H 3mdi one
Pr epar equrorp grioduct of exanple 37i part b) by the nmethod of exanple 1

part o). de 20 material was purified by flash silica chronatography

el uti ng ¢MsrtBrade Aes-0RARrol IF-iMidRbPI-gIméhe &S-[(A5)-4-0owed by trituration with
i sohexane 10 grve the Title-co oundlas .a _pale . yel]ow soLili 10mg) . MS(ES)

531. 158 ydexfisoxagplidingic: thylde(isqbutyljthichopk.ong mding- - 5 73.2 g
(3H, d), 3kt S) . 3.5-4.2 (BH 3m), 4.6-5 (2H, 3d), 5.43-5.74 (2H, m,
7.19- 7. Ne7.9-7.93 (1H, d), 8.26-8.28 (1H, d). 25 WD 03/011868

PCT/ GB02/ 03399 - 131- Exanpl e 38 6-13,5-Dimethyl -1 H pyr azol -4-yl net hyl |
-3-ethyl-5- J(4S)-4-hydroxy-2- isoxazolidinyl bonyl | - 1- (i sopropyl)-thieno
[2,3-dl pyrimdine-2,4(1H, 311)-dione OHO_©O@N, O ONS/ 1IN N

O

0 N
O

Y

J
0 N S N Cl
gt
Br/<N Cl
H
10
a) 6-[2-bromo-4,5-dichloro- 1 H-imidazol-1-ylmethyl]-1.2,3.4-tetrahydro-3-methyl-1-

(isobutyl)-2.4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid, methyl ester

The product from example 3 part b) (lg) was added to a solution of 2-bromo-4,5-

dichloroimidazole (0.73g) and potassium carbonate (1g) in anhydrous dimethylformamide.
15 The reaction was stirred at room temperature for 2 days then diluted into water and extracted

with ethyl acetate (twice). The organics were dried over magnesium sulfate and concentated

under reduced pressure. The residue was purified by flash silica chromato graphy eluting with

20% ethyl acetate in isohexane to give the subtitle compound (0.84g). MS (APCI) 524.9

[M+H]. 8'Hepers 0.96-0.98 (6H,d), 2.2-2.3(1H,m), 3.39(3H,s), 3.73-3.75 (2H,d), 4 (GH,
20 s),5.36(2H,5)

b) 6-[2-bromo-4,5-dichloro-1H-imidazol-1-ylmethyl]-1.2.3 A-tetrahydro-3-methyl-1-

(isobutyl)-2,4-dioxo-thieno[2,3-d]pyrimidine-5-carboxylic acid,

Sodium hydroxide (2ml of 1M aqueous solution) followed by methanol (0.5ml) were added to
25 a solution of the product of step a) (0.85g) in tetrahydrofuran (7ml) and stirred at room
temperature for 2 hours. The precipitate formed was filtered and washed witl tetrahydrofuran

to give the subtitle compound as a white solid (0.81g). MS (APCI) 510.8 [M+H]



5 H a)

1,2,3,4-tetrahydro-6-nethylisopropyl)-2, 4-di oxo-thieno[ 2, 3-d] pyri mdine-5-c
ar boxyl i cwoamsiodiseset hyl este Silver cyanate (13.5 g) suspawdgeBai2w3zmhydr ous
toluene (90 m) under nitrogen was treateg. dropwi se with acetyl chloride
(5.34 M) and stirred vigorously for 30 mn. The product of 10 exanple 8
step a) (23 g) dissolved in anhydrous toluene (15 m) was added and the

m xture was stl rred for 72 h. Ether (360 ml 5vvas added and the insoluble

mat er i alc) fs2 ez ddvimetiy #)++-vol une of ether. The
comnbi ne anic s I ut r ircarhanat e
sol uti oiﬁaﬁ%@&%@—%w 3\:{)@u§m%il§’p?3§s%ﬁ@itiﬁhﬁz?a?@gﬁ %ﬂ%;#@‘zﬁ(ﬁ%ﬁ%?l on of

sodi um ngétoxi de in nmethanol (25wt % 64 nl) at roomtenperature for 72 h.
The 15 reaction was cooled in iceﬁgnd treat d W t tr| orlde

(50. 8 miBrepenerl Being thaipreeedird SRACTIBRH BY BEAHRC ve?lﬁ' |pr éh“’&f’%l F@B
renove i.n C h
oot ate iR HPaRAs) Ay iRal i‘éﬁéﬁﬁgﬁ?%é’@%é’%‘??%ﬂ@&ﬁffp%@%‘gEF%t ‘
whi ch wasbie masaip@gn@pdfmd fusifatien by fettexiive- dirhyuatogeaphat elutingrwith 2 %

%Zg“fﬁrﬁmﬁ;%'lgf‘d‘igﬁlgo;gqtﬁa%e'zligs z}s,scb“&fﬂmﬁ] g ﬁgh;gvglom&al 2(6992 Y§(ES)
etra s i ' o )
car boxyr?'g(rlglc,rgi'%%ﬁwﬁgéﬁg{ @3e2 m§? dioxer ?h)%@laﬂs@ﬂ Ry ¢ isidiEnes)5-5.51

part a . pot’assi um
car bonat®s5{@H3dy) , ethyl iodide (0.17nm ), DVF (5ml) and acetone (5m) were
heated at 50 C for 16 h. The reaction m xture was quenched with 25 water
(5m ) 1&nd then extracted with ethyl acetate. The organic extracts were
dried (I\E’§Qﬁ le nd concentrated in vacuo. The residue was chronat ographed
chrorratom-a-p#'enﬁ(s 02/8:1:1 isohexane-ethyl acet at e- d| chl or onet hane to
gi ve t hes-$is)-4+HY droxoispraroiidis2-ylqazb B B4mg C ) :
1.59(6H,
03/ 0118 6L PMmIEazayD ' s Y
4-tetrahydro- I-(| sopropyl) 2, 4- di oxo- th| enof2 3- ddl pyrim d| ne- 5- car boxylic
acid, nethyl ester The subtltle conpound was prepared by the nethod of
exanple 22 part a) using the product of 2tt b). MS(ES) 327 [MrOH Br]+ 5
dLj 3 5-Di net hyl - 1H pyrazol -4-yl nmethyl | -3-¢thyl -1 2 3
4-tetrahydro-1-(isopropyl)-2,4- 0

15
a) 2-(methylthio)- 1H-imidazo{4,5-b]pyridine

Potassium ethylxanthate (4.51g) was added to 2,3-diaminipyridine (2.51g) in ethanol (25ml)

and water (5ml). The reaction mixture was refluxed for 24 h then cooled. A precipitate was

formed which was filtered, washed with ethanol then ether to give a pale pink solid (3.16g).

20 Potassium hydroxide (23ml, 1M) was added to this solid and after 5 min, iodomethane
(1.3ml) was added. The reaction mixture was stirred at room temperature overnight, then
extracted with ethyl acetate. The aqueous layer was concentrated in vacuo. The residue was
triturated wit methanol and the insoluble solid was filirated. The filtrate was concentrated
under vacuum then the residue was triturated with dichloromethane and filtered to give the

25 title-compound as a beige solid (440mg). MS(ES) 166 [M+H]". 8 "Hpmso 2.56 (3H, s), 6.68-
6.73 (1H, m), 7.44-7.47 (1H, d), 7.84-7.86 (1H, d).



di oxo-thi enol2 3-d] pyrim di ne-5-carboxylic acid, nmethyl ester The subtitle
conpound was prepared by the nethod of exanple 26 part a) using the product
of part cWwoMBIEsy 334 [ MtH] + 10 e) 6-[3 5-Di nethyl -1 H p a@0T/GB02/03399

zol -4-yl met hyl | - 3-et hyl - 5-[(4S) - 4- hydr ox % - isoxazolidinylcarbon |y

1- 1- (i sopropyl ) -t hi eno[ 2, 3-dl pyri ni di ne- 2, 4( 1H, 3H) - di one ~The product of
ﬁa(rjt d) b(0 6mol ), Id| et hyl chl orophosphat e(0. 09nt), 1-

ydr oxybenzotri azol e( O 08 trlethlamneOIm and

were stibr lgﬁ Hetetr aﬂd&( )ﬁﬂrmgt%mlhb(lmy : ( g-141- acetorsn 5 l e (16ml)
added anq

pesyc\@fs quenched wth

t he addi ¥FESH Y-S5 s miding 5 as purified
Si 02 Chr%?&r@&ﬁ%ﬂhﬂﬁe l:dﬁulcﬂ&lf éﬁbﬁplﬁi‘}ﬂ'@m@ﬂngl&&ZIméthyl@uu)éthmldazyEI j-ow foam
which was furhter purified by reverse phas to give.the sght_)ltltle

(5

corpound lasrdine ampIEE! et EBGHIFEPY hodog g Ay gat 8. The crude
:ALf g% :ALf >3 H%QI%S e@%ﬁa’%%ﬂﬁéﬁ‘oﬁﬁ@o@@ elu?tglg‘kmﬁl %%%ﬁ%}'ﬁa@cate in

!(St L ( Fhoﬁg%@fh)%n %;/JF] ﬁ?aﬁ?ﬂl mdld_h%/dﬁomeﬂhamﬂol giBe mummmp@umbﬁaomg) aBwER-
94304 O #4-1he prodictof eample 2 part) (@SHM%M lﬁ\’lﬂ@rﬁj %;&8210 4@%5 3431@34 g)n %)
13 0o o8l PRI, P by Eh Bt M G Dt Gl 582 (GHL 9, 6957 (IE

| pyrlgjwlgsla:ﬁ-(lgﬂr,hgxyl ic acid To a solution of
5- Bromp- 3-nethyl -1- (i sobutyl)-6-[2-(trifluoronmethyl)phenyl methyl]-
t hi endP2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one (WD 0183489) in THE (60ml) was

added ¢) Sodium1,2.3.4-tetrahydro-3-methyl-1-(isobutyl)-6-[2~( methylthio)-1H-imidazo[4,5-

blpyridin-1-ylmethyl]-2,4-dioxo-thieno[2,3-dJpyrimidine-5-carboxylate
Sodium hydroxide (0.8ml, 1M) was added to a solution of the product of example 37 part b)

(190mg) in tetrahydrofuran under nitrogen. Methanol was added to solubilise the solution
15 and the reaction mixture was stirred at room temperature for 3 hours. HCI (0.4ml, 2M) was
added to neutralise the solution and the mixture was concentrated in vacuo to give the title-

compound. MS(ES) 460 [M+H]"

d) 5-[(4S5)-4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-( isobutyl)-6-[2-(methylthio)-1H-
20 imidazo[4.5-blpyridin-1-ylmethyl]-thieno[2,3-d]pyrimidine-2.4(1H.3H)-dione

Prepared from product of example 37 part c) by the method of example 1 part g). The crude
material was purified by reverse-phase preparative HPLC eluting with acetonitrile in 0.1%
ammonium acetate aqueous from 25% to 95% to give the title-compound as a colourless oil
(47mg). MS(ES) 531.1494 [M+H]". 8 "Hpwmso 0.88-0.90 (6H, m), 2.1-2.2 (1H, m), 2.70 (3H,

25 5),3.18 (3H, s), 3.6-3.9 (5H, 3m), 4-4.1 (1H, m), 4.6-4.8 (1H, 3m), 5.5-5.9 (3H, m), 7.1 (1H,
m), 7.9 (2H, m).



5 i sopropyl magnesi unchol ri de(2M sol ution in THF, 3.35m) dropwise at 0 C
under nitrogen. After 5 min the mxture was treated with a stram of carbon
di oxi de fwo @d1imses. The reaction mxture was quenched w tHCTWGB®Y03399
acidified 2N HCl and extracted into eth % acetate (x3). The conbined
organi c extracts were washed with dil ut ﬂCI, brine, dried (MyS®™) and
concentrated in vacuo to give the subtitle conpound as a yellow solid
(2.48g). MS(ES) 441 10 [ MtH + b)

5-f (4S) -Bxdpled?y - 2- i soxazol i di nyl car bonyl ] - 3- et hyl - 1- (i sobut vl ) - 6-f 2-

MB( APCl )3 d2zo43-H1 M E-3-S1HENE R Ricdo 23 - M pyr fnilidd A 8H)-dighe2( 3H, ),
4q. 7z

3.5-3. 8(ZH T, ZH M, 4.6- 4. 7(IH, M, 5.5(1H m, 7.5(2H m, 7.6(1Ht) and
7.8 (1H,d). Exanple 40 5

f(4S)-4- Hydr oxv-2-isoxazol i di nyl carbonyl | nmet hyl -1 - (i sobutvl)-6-12-(nethy
|thio)- 20 1Him dazol-Il-ylnmethvll-thienosf 2,3-41
pyrimdine-2,4(1H 3H -dione OH O 0 N~ NONSN <\N a) 12314

tetrahydro-3-nethyl-1-(isobutyl)-6-[2
2,4 dioxo-thieno[2 3-d]pyrimdine-
subtitle conmpound was prepared by

yl thio)-1Him dazol -1 -yl nmethvl| -
-cayboxylic acid, nethyl ester The

thod of exanple 13vi part a) using
the product 25 of exanple 3 part] b)lla - meNhyl t hi oi m dazole. MS(ESI) 423
[ MFH + WD 03/ 011868 PCT/ GB02/ 03399N -1934/127 2/3

S N

4-tetrahydro-3-net hyl - 1- (i sobut

I1)-6-[2-(methylthio)-1Him dazol|-I-yl nfet h>’/\l11-24- di oxo-t hi enol 2

3-dl p3siinidine-5-carboxylic acid Prepared by the nethod of exanple 3 part

d) using.{he.pf fs. )i 1810 @R%hy1hMy At i dazo[4,5-b]pyridin-3-

cani (4n- ?1)- ﬂgé.{%ggg‘t"?g(?x@%ﬂ g%(ﬁ?/l:)\(?gfbg{ny(l [-3-methyl-T-(isobutyl-6-f

2- (met hyknhitey13-RH-dioxo- thieno[2.3-dlpyrimidine-5-carboxylic acid, methyl ester
Obtained from the reaction of example 37 part b). MS(ES) 474 [M+H]". & 'H cpes 0.88-0.90
(6H, d), 2.1-2.2 (1H, m), 2.8 (3H, 5), 3.38 (3H, s), 3.66-3.68 (2H, d), 4(3H, s), 5.6 (2H, s),

10 7.19-7.23 (1H, m), 7.90-7.93 (1H, d), 8.28-8.29 (1H, d).

b) 1,2.3.4-tetrahydro-3-methyl-1-(isobutyl)-6-[2-( methylthio)-3H-imidazo[4,5-b]pyridin-3-

vimethyl]-2.4-dioxo- thieno[2.3-d]pyrimidine-5-carboxylic acid
Prepared from the product of example 37i part a) (40mg) by the method of example 22 part c)
15 to give the title-compound. MS(ES) 460 [M+H]"

c) 5-[( 4S)—4—hvdroxvisoxazolidinvlcarbonvl]-3-methvl-1-(isobutvl)—6-[2-(methv1thio)-3H—
imidazo[4.5-blpyridin-3-ylmethyl]-thieno[2,3-d]pyrimidine-2.4(1H,3 H)-dione
Prepared from product of example 37i part b) by the method of example 1 part g). The crude

20 material was purified by flash silica chromatography eluting with 3% methanol in
dichloromethane, followed by trituration with isohexane to give the title-compound as a pale
yellow solid (10mg). MS(ES) 531.1583 [M+H]". 8 'Hepes 0.91-0.93 (6H, d), 2.17-2.26 (1H,
m), 2.78-2.8 (3H, d), 3.36 (3H, s), 3.5-4.2 (6H, 3m), 4.6-5 (2H, 3d), 5.43-5.74 (2H, m), 7.19-
7.26 (1H, m), 7.9-7.93 (1H, d), 8.26-8.28 (1H, d).

25



I mdazol -1- |y methyll-thieno[2 3-d]pyrimdine-2 4(1H 3H)-di one Prepared by
the nmethod of exanple 3 part e) using the product of part b). MS(APCI) 480
6' HDVSO OwePe3di 6 6H, m), 2. 11-2. 18(1H, m, 2.49-2.52(3H, m ,PCAv@BR/03193H, m) ,
3.52 10 4.1(6H M, 4.62-4.78(1H m, 5.234%125(2H, m, 5.5-5.58(1H m,
6.97(1H,d) and 7.21- 7.23(1H, m. WO 03/011868 PCT/ GB02/03399 -135- Cains
1. A conpound of fornula (1): 0O R3 R N ONA 15R (1) wherein: Rl
and R2 each i ndegendent ly represent a Cl_6al kyl, C3_6al kenyl ,

C3_6cycl 3a|ky| or C3_6cycl oal kyl; each of which may be optionally
SUbSt | t ut@ch b ohiy 13- 09ARR. R 3-0uifR sl P4)SRHGRRIY L0 2. ) carbonyl or

t et rahydrorsoxazr n- 2=y car Doyt WIer efr m eactr 11 S op[lonal |y

subst i t utisekalaglidinglchyloormyXly1-gisoprwpyl)-thieno X3- thVruﬁIdMé—?-RILH,BH)ehmm R4 is a
hydrogen atom or Cl_4al kyl and R5 is a hydrogen atom or hydroxy group); Ar
Is a 5- to 10-nenbered aromatic ring systemv\,her(sin up to 4 ring atons may
be 15 heteroatons i ndependently sel ected from nitrogen, oxygen and sul phur,
the ring systembeing optionally substi®ut one or nore substituents

i ndependent|ly sel ected from Cl_4al kyp |y substituted by 1,2 or 3
hydr oxy groups), Cl_4al koxy, hal , di hal oal kyl ,

tri hal oal kyl, Cl1_4al koxyCl_4al Kyl , NCl_ Cl _4al koxycar bonyl ,

C2_4al kanoyl, oxo, thioxo, nitro, S )R7 and - (CH2) pN(R$) R9, 20
hydr oxy, C1 4a| kyl sul phonyl C1 z@al k¥l sul"phi n car banoyl ,

Cl1_4al kyl car banoyl , - (C1_4al kyl) banmoyl; boxy, or a 5 or 6 nenbered
aromatic ring contai n| ng up to 4 heteroatom; Nndependently sel ected from

ni t rogen, flgen and sul phur
a) 1.2.3 4-tetrahydro- 6—methv1 1-(isopropyD)-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxylic

acid, methvl ester

Silver cyanate (13.5 g) suspended in anhydrous toluene (90 ml) under nitrogen was treated
dropwise with acetyl chloride (5.34 ml) and stirred vigorously for 30 min. The product of

10 example 8 step a) (23 g) dissolved in anhydrous toluene (15 ml) was added and the mixture
was stirred for 72 h. Ether (360 ml) was added and the insoluble material was filtered off and
washed with a small volume of ether. The combined organic solutions were washed with
saturated sodium bicarbonate solution, dried and evaporated. The residue was treated with a
solution of sodium methoxide in methanol (25wt%, 64 ml) at room temperature for 72 h. The

15 reaction was cooled in ice and treated with trimethylsilyl chloride (50.8 ml) and stirred at
room temperature overnight. All volatiles were removed in vacuo and the residue partitioned
between water and ethyl acetate. Drying and evaporation of the organic solution left a residue,
which was chromatographed (SiO,/2:1 isohexane-ethyl acetate then 3:2 isohexane-ethyl
acetate) to isolate the sub-title compound(12.2 g). MS(ES) 283 [M+H]

20
b) 3-Ethyl-1,2.3.4-tetrahydro-6-methyl-1-(isopropyl)-2.4-dioxo-thieno[2.3-d]pyrimidine-5-

carboxylic acid, methyl ester
The product of part a) (0.5g), potassium carbonate (0.34g), ethyl iodide (0.17ml), DMF (5ml)

and acetone (5ml) were heated at 50 C for 16 h. The reaction mixture was quenched with

25 water (5Sml) and then extracted with ethyl acetate. The organic extracts were dried (MgSO4)
and concentrated in vacuo. The residue was chromatographed chromatographed (Si0,/8:1:1
isohexane-ethyl acetate-dichloromethane to give the sub-title compound as a pale yellow oil.

8 'Hepon 1.23(3H,1), 1.59(6H,m), 2.4(3H,s), 3.95(3H, 1), 4.01-4.06(2H,q), 4.6-4.8(1H, m).



pislto4 R6 and R7 each independently represent a hydrogen atom

Cl _4al kanoyl or Cl1_4alkyl, 25 or together with the nitrogen atomto which
they are wta@mhesgssf orma 5- to 7-nenbered saturated het errmayGBi2m3siong; R8
and R9 each independently represent a hygspgen atom Cl.4al kanoyl or

Cl_4al kyl, or together with the nitrogen atomto which they are attached
forma 5- to 7-nenbered saturated heterocyclic ring; W 03/011868

PCT/ GB02/ 03399 -136 or a phar rraceutl caI I y_accept abI e salt or_prodrug

t her eof plo-3aeth 2 ‘ ieseldyd- or ethyl .

5 3. Ac%gmmga%mﬁ gtog 9gigpunlorcHumvaamnFﬂlseHM
1 CSLC!
n- pr opyl , 2, 2-di nmet hyl propyl
cycl opr ohk REGtRW ooniﬂduﬁﬂ (F21 ?F@bfk)ﬂby&h&nﬁthoﬂrdffekample en pytt a) Asinptierpedivy| |
2-chl oropropyl or 3, -trifluoropropyl. 10 4. A conpound accordi ng any one

of cIa|n@fmwﬁb)éﬂﬁﬁﬁﬁéﬂﬁ[K?{Hi -Bid) of -CH2-. 5. A conpound according any
one of claims 1 to 4 wherein Ar contains at least 1 ring nitrogen. 15 6. A
corrpounsd according any one of clains 1 to 5 wherein Ar contains at |east 2
ring nitd egeﬁrDﬁnetﬂvlcﬁ@@wzdl—Mhnetﬂvlﬂﬁ -cilimyl- Ioh 8. detbtratyalror -(Isopropglvikyer ei n Ar
i's selec%Fd fron1 |n1dazolyl_ |, isoxazolyl, phenyl,

qui nol yI , ¥ ,té benztri azol yI

g acidmeth
2,3-di hy rb8ydt
" m dazol (ljfrh%tst}?t?&eoécﬁﬁyqou%d%vag gk’%}?ﬁéﬂ%r}fxg Si‘/rfr’%lﬁfﬁdﬂf exMple26Dalid) %Sm@]:}&:yﬂ
2, 3-di hy@f@hﬂbﬁMS(CE{Sf);iMl@Wﬁ]l dyl, 2, 3-di hydropyrazinyl,

2, 3-di hydr obenzot hi azol yl and 2, 3-di hydrobenzi m dazol yl each ring system
bei ng tionally substituted accor di ng to claim1. 25 8. A conpound
accor di Ny 811¥ 0EnGhyIC AipELzo]- 491 MIEREiIA-[(49)-Subslk ot ed by 1, 2 or 3
substi t uet ndependent Ty selected Trom 1a optlonally substltuted
by 1 or 2sdxwpdslodiyylcarbonyik)-(iscoronsl)tiugnyo[23adloprimiding-2 4613 klione

Cl. 4al kyl £ hi o | CH2) pN( R$) R9
T N U T e A
4al ky! canBamybentridz6le(@ o8y trieas DainBl Lmly afdaoesonit@isl(6nlpware sfﬁlmﬂrfher ed

aromatic ring” 30 containing up to 4 heteroatons independently sele (ﬂ
f r om nia r3®yen, Tos prpsiautefexemiplehlupart b) (0.08g) was added and the mixture was stirre

16h. The reaction was quenched with the addition of potassium carbonate. The reaction

mixture was purified SiO, chromatography eluting THF:methanol (98:2) to give the a yellow

foam, which was furhter purified by reverse phase HPLC to give the sub-title compound as a

white solid (30mg). & ‘Hpwmso 1.06-1.18(3H,m), 1.41-1.53(6H,m), 2.1(6H,s), 3.42-4.18(7H,m),
20 4.3-4.47(1H,s), 4.63-4.8(1H,m) and 5.5(1H,m).

Example 39
5-[(4.5)-4-Hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-6-2-

(trifluoromethyl)phenylmethyl]-thieno[2,3-d]pyrimidine-2.4(1 H,3H)-dione

25



9. A conpound according to claim1 which is: WO 03/011868 PCT/ GB02/ 03399
-137 (S)-5-[4-hydroxyi soxazol i di n-2-yl carbonyl ] -3-net hyl - |

- (2- met hywor apyige8 6- (4- PCT/GB02/03399
qui nol i nyl net hyl') t hi eno[ 2, 3-d] pyri m di nt 3% 4(1H,3H -dione; (R
5-[ 4- hydr oxyi soxazol i di n-2-yl car bonyl ] - 3-et hyl -1 - (2- met hyl pr opyl ) - 6- (4-
qui nol i nyl met hyl )t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H)-di one; 5 (9S)
6-[ 4, 5- dICh| or o- 2- nethyl-lH-lmdazoI 1- yI math | ]-5- [4 hydrox - 2-

dip g A 1 - 3- met hyl -1 - (2- net hyl propyl ) - 6- ( 4-
qui nol ' nérb %%Rﬁeﬂ b}'ngr%ﬂfé i- ﬁaeﬁry@h%bﬂﬂyglm@“ @nﬂﬁdrohteﬁiﬁl)pﬂe@methszu (9

5- [ 4- hydr oxyi soxazol i di n- 2-yl car bon I{ 2- nethyl-l i, ndol - 3-yl)

met hyI ] mnex(ozz Brefpryrirpidayey2. # 1AL, b iions Wpdgllr&fﬁ IH ' GPmY wppaddedne; (9
5-[4- hyd | d 1H
S T B SR A RPLRATN ST i o Raet 0 BBRHRE 4 one.
(5 S% At dAfter 5 min the rlmx(;ture was trleated l;mth Ell stragn of ciarr]bcin cgom?e for 1t0 mlln IThe_reactllon3 N
roxyi soxazol i din car bon -11e - 6- - e - i ndol. - 3-
car bo nzl ]rmx_térelquzmm@hsﬂl W@%ﬂeﬁtaﬁlw m» H§1GP%9¥W'H[‘@21H@ eéﬂ%(aiﬁg% 1})drjgjr?ey
: % 4- hy d PERYINEd QBRBic FFmaots Were, washed with djtute FICL brine, dri er%Mr%ﬁOe Eﬁ - (1H pyr
rol of 2, 3cofkepitatedinvdduy iorgiveyhe dubtitie ocﬁrﬁpcﬁmd]apweﬂvwhsnled @483 S)dtdne;

(S)

5-[4- WdiMﬂﬁ]soxazol i di n-2-yl carbonyl]-3-nethyl -I-propyl -6-(1H pyrrol o[ 2, 3-
b] pyridin- 3-ylnmethyl)thieno [2,3-d]pyrimdine-2,4(1 H 3H)-dione; 20 (S)

6- [ 4, 5-di chl or o- 2- oxo- 3(2H) -t hi azol yl net hyl | - 5- [4 hydr oxyi soxazol i di n-2-yl c
ar bonyl ] $$5- [(Yﬁt)MvadﬂovaZsmlzblwdmvloaubbfwl’[-mwmw& di ne-2, 4(1

H, 3H) - dlone ( ) (3 d : ,; .

e, hle)els . Q 1
[ 2, 3-d] py; IS5 1e01n§art§$sm the roduct of part a) MS(APCI) 512
5-{4- hydro kg}ﬁzofndegflldr?oz ylrggr bonyl )-1 |gsob8t | - 3- rIr)et h)}/ 9{’139% 5 25

ti met hysl -[]&/H-H]y rRERhsd 0 B(GHE )y 2.1 (6], penodtR 3 23R my)s 3451-1186%1, Adi-one;

gs- % (4, 5- di BhHgrb SE(HE o] S@H My GEFED 204 18 B R 1 1 - 5 4- hydr oxy- i soxazol i di
-2-

SI carbonyl]-3-net hyl -1-(2-nmet hyl propyl)thieno[ 2, 3-d] pyri mdi ne-2,4(1H, 3H)-d

i one; (ijan_lple4

a) 1,2.3.4-tetrahydro-3-methyl-1-(isobutyl)-6-[2-( methylthio)-1H-imidazol-1-ylmethyl]-2.4-

dioxo-thieno[2,3-dlpyrimidine-5-carboxylic acid, methyl ester

The subtitle compound was prepared by the method of example 13vi part a) using the product
25 of example 3 part b) and 2-methylthioimidazole. MS(EST) 423 [M+H]"



30 (S

6-[ (2- et hyl - 1H benzi m dazol -1 -yl ) met hyl ] - 5-[ 4- hydr oxyi soxazol i di n-2-yl car bo
nyl ] -3- matdnsloa1d68 ( 2- et hyl propyl ) t hi eno[ 2, 3-d] pyri m di ne-PAGRAI4/03349- di one;
(S) 5-[4-hydroxyisoxazolidin-2-yl carbon P }

-3-nmethyl -1-(2- nethylpropyl) 6-[ (2-propyl-1H benzi m dazol - 1-yl ) met hyl ]

t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one; WD 03/011868 PCT/ GB02/ 03399 -138
(S) N
5- [ 4- hy cb)a3.B dexaatoldiral3 m&hyilk G sdhuty ppethly Hlpes £

wﬂ gnu)o - 1H- bn£%3%g%g{dme Szargngq%léctcpl eno[ 2, 3-d] pyr| m di ne-2, 4

5- [ 4- hydﬁx‘éﬁé&b& Bgs Mbﬂb@oﬁem Doy ) véing Gre(pivdlicosypat )y MS(ESHHenzi m dazol

yInethyIMABHhethyl-l (2-met hyl propyl ) thieno[2, 3-d] pyrimdine-2,4(1H, 3H)-di o
ne, 5 (9S)

5-[4- h@droxylsoxazolldln 2-yl carbonyl ] - 3- net hyl - 6-[ 2- (net hyl am no) - 1H benzi
m dazol dy sstF(HS)Lthxalvhrosw(z2rsaﬁzbudhgm@wbﬁﬂhsanahvl -1-(isobuty!)-6-[2-(methylthio)-1H-

[ 2, 3-d] pyri mdine-2, 4 11 -dlone (S)

5- [ 4- hy dmugdggod-dxdms 3 ' 2-am no- 1FLbenZ|n1dazo

A o ?r?l%? o bgaﬁﬁ%ﬂlg%éhﬁtﬁwfﬁ@) Sicthirdr) 468 one.

| - (2- met QHQJSBM% 61{26@12m51 8513 8 ) us(rlmm 2149-2. 5B(3Hindl e pB-21 (GHL oDt hy2] t hi eno
[2, 3 -d] pyrimdine

5-[ 4- h9d4d@{wx‘hﬁbi417c&(}é,m)yﬁ a&?@&ﬁ%ﬁ]mkﬁr%% AS(1LH0).5- FEIHD grd A2y - 6- [ 2- t hi
?é? 3(2F@238$£%8Fh|azolylnethyl]thleno[Z 3-d] pyri m di ne- 2, 4( 1H, 3H) - di one;
5-[ 4- hydr oxyi soxazol i di n-2-yl carbonyl ] - 3-net hyl -1 -(2-net hyl propyl )-6-[4-ch
oro-2- oxo- 3 (2H)-thiazolylnmethyl]-thieno [2,3-d]pyrimdine-2,4(1

H, 3H) - di one; 15 (S)

5- {4- hydr oxyi soxazol i di n- 2-yl car bonyl } - 3- net hyl - | - (2- met hyl propyl ) - 6-[ 2- oxo
1, 3- benzoxazol -3 (2H) -yl met hyl]Jthieno[ 2, 3-d] pyri mdine-2,4(1 H, 3H) -di one;

(S) 5-{4-hydroxyi soxazol i di n-2-yl car bonyl

}-3-nmethyl-1-(2-methyl propyl)-6-[(2 oxo[ 1, 3]thiazolo[5, 4-b]pyridin-

| -(2H) -yl ) met hyl ]t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H)-di one; (S)

5-[ 4- hydr oxyi soxazol i di n-2-yl carbonyl ] - 3-net hyl -1 -(2-net hyl propyl )-6-(1H 1,
2,3 20 benzotriazol -1-yl methyl)- thieno[2, 3-d]pyrimdine-2,4(1H, 3H)-di one;
(S)

5-[ 4- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3- net hyl -1 - (2- net hyl propyl ) - 6- (1H py
rrolo[2,3- b]lpyridin-1-ylnmethyl)thieno [2,3-d]pyrimdine-2,4(1 H, 3H)-di one;
(S

5-[ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] - 3-net hyl - | - (2- met hyl propyl )-6-[ (2-ne
thyl -1 H

pyrrol o[ 2, 3-b] pyridi n-1-yl net hyl ]t hi eno[ 2, 3-d] pyri m di ne-2, 4( 1H, 3H) - di one;
25 (S)

1-[1, 2, 3, 4-t et rahydr o- 5- [ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ]-3-nmethyl -1 -(2
met hyl propyl ) - 2, 4- di oxot hi eno

[ 2, 3-d] pyrimdin-6-yl nethyl)-1Hi ndol e-5-carbonitrile;



(S

5-{4- hydr oxyi soxazol i di n- 2-yl car bonyl } - 3-net hyl -1 - ( 2- net hyl propyl ) - 6-[ 2- oxo
-1, 3- benwwtdsilamss-3 (2H) -yl met hyl Jthieno [2, 3-d] pyri m di re12GE(2103399

H, 3H) - di one; (R)

5- [ 4- hydr oxyi soxazol i di n- 2-yl car bonyt 133 net hyl - 6- [ 2- met hyl - | Hi ndol - 3-yl e
thyl]-1- 30 (2-nethyl propyl)thieno[2, 3-d] pyri mdine-2,4(1H, 3H)-di one; (R
5-[ 4- hydelmys soxazol i di n-2-yl car bonyl | - 3- net hyl - 6-[ 2- et hyl - | Hi ndol - 3-yl ne
thyl]-1- (2-nethyl propyl)thieno[2, 3-d] pyrimdine-2, 4(1H 3H) - di one; WO
03/011868 PCT/ GB02/ 03399 -139 (S)

5-[4-hydy Oxy'ﬁ%ﬁ@%ﬁ@bﬂ‘oﬁnﬁ(ﬂa??f bonyl ] - 3- net hyl - 6- [2 (met hyl am no) - 3H i m da
zo[ 4, 5-

b] pyri di n-3-yl nmet hyl ] - 1- propyl -t hi eno[ 2, 3-d] pyri m di ne- 2, 4( 1H, 3H) - di one;
(S) 6-[4,5-dichloro-2-nethyl-IHi m'FpazoI -1-yl nethyl ] -5-[4-hydroxy- 2-

i soxazol i di nyl car bonyl ] - 3- net hé/l - | -thieno [2,3-d] pyrimdine-2,4(1
H, 3H) -di one; 5 (S R

5-[ 4- hydr oxyi soxazol i di n- 2-yl caﬁ;nyl

m dazol -
1-yl met hyl ] - 1- (1- met hyl et hyl ) t§Fene[2, 3-H] py yrigg di ne-2,4(1H, 3H)-dione ; (9S)
[ 4, 5-dichloro-2-nmethyl -1 Hi mdazdl1 1-yl methyl]-5-]4- hydroxy 2-
soxagzol i di nyl car bonyl ] - 3- net hyl - -(1-nmet hyl et gy} ) t hi eno
2, 3-d] pyri m di ne-5-car boxam de; (S)
3, 5- dwhb¢rhinl - 1H- pyrazol -4-yl met hyl ] - 5- {4- hydr oxyi soxazol i di n- 2-yl ] ar bonyl

[ | yi 50 |

_S;S et hyl - 1ﬂ1 c{l’)lz eac Xé&%ﬁgégtlkrtrgﬁrg&% Ec‘i‘ﬁﬁiﬁyé'_g&@n??‘ 2, 4(1H, 3H) - di one;
[3-(1, é3 gblyel%mkylceltgaudyb or%myaymkﬂlt—bmroﬁzvﬂhcmmyy be bpiyorall§ stbktinyted by Yits oxaz
idin

t Qyl - 6-[ 2- (et hyl ami no) - 1H benzi

I car bonyl - 3-neth | -(2-nmethyl propyl)thieno
2 d] p?halng@tl plems; 4( 1H, 3I—I) di one; (9

3-
di
3-
g l?hﬂ);? L; I()pl)lr ggxﬁaég)@zgg&h%-%lk%rﬁéﬁ)ﬁwIe]tfaﬁy(ﬁ%fsBXszin-Z—ylcarbonyl wherein each ring
n
6-

[
(
i nol i n%'dﬂiﬁbﬁaﬂl}]§u'BBtﬁﬁ&[12)y?oné]hWIchmgcbupe 2, 4(1H 311)-dione; is (S)

[ 6-fl uoro-4-quinolinyl ma'é@% g ng | soxazol i dg WI c(‘gr bonyl } - 3- ne
yl-1-(2 et Rispléhyryel AW 1§} rISrﬁ idFREes Al pF S (S)

[ f

y

{

u

h

-[ 8- 5 I I hydroxylsoxazolldln 2-yl carbonyl } - 3-ne

hyl - % K4 @%F%&o%%)@kl en%[ggl %ﬁld] pyrimdine-2,4(1H 3H) -dione; (S

4- hydr oxyi a@xaz 6! fodiOrm2mpéred ntvmmyicjring- mnywhdrelpmpﬁeﬁﬁwgmt@pym@% 5 20
umolmlrrethyl)thlen [ 2, 3- I‘IdeI’I624lH3

4- hydf oxi}?@'&%‘é’i‘éﬁ ipdensnge WIY@&%&%JWH} DI BNyt 41 SBE%‘B&E"‘%‘(“?% J?Ste”é Peing

yl met hyl &b dinbR-sdbéidntSilicstinaatly deRkted from Cisalkyl

5-{4- hyd%@%@ggf{éz ]I%'ltg(llﬁy%y l carb osny | }-3- et hp}’! | -1-(1-nmet h¥1l et h>1ll4) 6- (4-

qui nol i nydpudhAly utbstienalty, B2 df ppydiexdigraapy), £i-a34kasy) helpeasie haloalkyl,

dihaloalkyl, trihaloalkyl, C;.4alkoxyCr.4alkyl, Cj.4alkylthio,

C,4alkoxycarbonyl, Ca.4alkanoyl, oxo, thioxo, nitro, cyano, -N(R®)R and —~(CH,)pN(RHR?,

6-
i
[
6-
}
(
6
(0]
[
5-
| -
q
6
t
6
t
5-
q

20  hydroxy, Cj.salkylsulphonyl, Ci.4alkylsulphinyl, carbamoyl, Cyalkylcarbamoyl,
di-(C).salkyl)carbamoyl, carboxy, or a 5 or 6 membered aromatic ring containing up to 4
heteroatoms independently selected from nitrogen, oxygen and sulphur;

pislto4
RS and R each independently represent a hydrogen atom, Cyalkanoyl or Cy4alkyl,

25 or together with the nitrogen atom to which they are attached form a 5- to 7-membered
saturated heterocyclic ring;

R® and R’ each independently represent a hydrogen atom, Cy.salkanoyl or Cy.4alkyl,

or together with the nitrogen atom to which they are attached form a 5- to 7-membered

saturated heterocyclic ring;



25 (S

5-[ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] - 3-net hyl -1 -(2-nmet hyl propyl )-6-[(2-ne
t hyl -1 H pworwloai€ss 3, b] pyri di n-3-yl ) et hyl ]t hi eno[ 2, 3, d] pyrRaT/GEB2e3 D94 ( 1

H, 3H) - di one; (R)

5- [ 4- hydr oxyi soxazol i di n- 2-yl car bonyt 13®: net hyl - | - (2- net hyl propyl ) - 6- [ ( 2- ne
thyl-1H pyrrolo

[ 2, 3, b] potrd ghanm3eeytidatbt dogedtatie ealopirddm} pharéefi di ne- 2, 4( 1H, 3H) - di one;
(S)-5-[4-hydroxyi soxazol i di n-2-yl carbonyl ] - 3-net hyl - |
-(isobutyl)-6-[2, 3-di hydro-6-net hyl -3 30 oxo-pyrazin-2-ylmethyl]-

t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) -di one; (9S)

5-[ 4- hydr oxyi soxazol i di n-2-yl car b_onf/lNL- 3-nej hyl - 6-[ (2-net hyl )-1H pyrrol of 2,
3- b] pyr2di n- A coyippued aseoiding toapy ! wheednR™ B2netleyl 9 gl ni di ne-2, 4(1 H, 3
H) - di one; WD 03/011868 PCT/ GB02/ 03399 -140

5- [ (4%) - 4- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 6- [ 2- (hydr oxynet hyl ) - 1

H-benzi ny daz OA‘cohlpound according to either claim 1 or claim 2 wherein Rlis ethyl, n-propyl, 1-

yl met hyl ] -3-nethyl -1 -propyl -t hi e_no'i[&é 3-d] pyri m di ne-2, 4(tl'H’ 3H) - (:Llel?ng

5- [ ( 4S) - methytbtlodyd-swiaieopyh S2alipebyinsenil dyelpprayipethyl lkerpipety! £2:2ni no-
| H benzjm dazol - 15 I+ 13k - mdines2, 4(1H, 3H) -di one; 5
(S)-5- 4{rm?8F°§>ghﬁl’?o§ﬂ£§§ﬂ%%’r% é‘ngﬁ%ﬁgiﬁ’ﬁ%% ﬂ"—géfl[]g{)‘?h{/b??%xynet hyl ) - 1H benzi mi d
azol -1-yl  nmethyl] -3-nmethyl- | -(isopropyl)thieno [2,3-d]pyrimdine-2,4(1
H, 3H) - di one; i . e~

('S) - 52 [ 4%hy dr &SPMReREg assoading suy prephiskits Lt 3 pdiersit Qs (C5 9 ob¥fey - 6- [ 2- ami n
o- | H benzi m dazol -1-yl nmethyl]thieno [2,3-d] pyrimdine-2,4(1H, 311) -di one;
(S)-5-[4-hydroxyi soxazol i di n-2-yl carbonyl ] -3-met hyl -1 - (i sopropyl)-6-[2-nmeth
yl -1 H 105. A compound according any one of claims 1 to 4 wherein Ar contains at least 1 ring

pyrrol o[ 2, 3-b] pyridi n-1-yl net hyl ]t hi eno[ 2, 3-d] pyri m di ne-2, 4( 1H, 3H) - di one;
(S nitrogen.

5- [ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] -3-net hyl -1 - (i sopropyl)-6-[2-nethyl -
H pyrrol o[ 2, 3-b] pyridin-3-yl nethyl]thieno[2, 3-d] pyri mdine-2,4(1 .

H, 3H)s di 6ne: A(G@mBupd aécaddiop roy onof(daitsdxty Favspein Ariqopignga iasq 2 yng

met hyl ] - 5: [ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] -3-net hyl - |
-(isobut9ﬂ%¥$%1eno [2,3-d] pyrim di ne-2, 4(1H, 3H) - di one; 15

(S)-6-[3,5-di met hyl - 1H pyrazol - -yl

met hyl ] - 5-[ 4- hydr oxyi soxazol i di n-2-yl| carbonyl ] -3- met hyl -

| - (i sobuflyl ) - théaerpoupgd agcaufling epyrper pleclgims 11t 43phergingHds sqlegtedstirpm,

3-di hydro-2- oxor | H- im.dazol - 1- | 15551414+ i i di n-2-yl

car bony! {E5eAg hpy S5 B g isbeadsivt BN, e rue BOsAsaORI I & ore.

(S) 6ol 3ir’f&aﬂblgﬂU)Bﬂitriaidtylpy,fiaﬂlq}dfdhga]zmt, Ry3-Jihdioberzprazokyli mscda §.8di n- 2- v

(S Doy 9y it 1 2-a Ty ihasrors £ oipytidy, 2 A"y ditRasenal St Thyasin e

6' 3, 5' d g | - .- - i o 11 i _ . b |
[ E%t.ﬁ%'k/qﬂgﬁg@?@gg 9z gﬂ%aﬂaséﬂmﬂlaz%n[l 4l zgtaﬁy%?%%hmm edcly kigar bony

]-1- isopiopy [ 2, 3-d] pyri m di ne- 2, - di one;
system being optionally substituted according to claim 1.

25 8. A compound according any one of claims 1 to 7 wherein Ar is substituted by 1,2 or 3
substituents independently selected from Ci4alkyl (optionally substituted by 1 or 2 hydroxy
groups), Cjsalkoxy, halogen, trihaloalkyl, Cj.qalkylthio, Cy 4alkanoyl, oxo, thioxo, cyano and
—(CH)pN(R®R’ (wherein p is 1 or 2), hydroxy, Ci.4alkylsulphonyl, carbamoyl, Ci.
salkylcarbamoyl, di-(Cj.salkyl)carbamoyl, carboxy, and a 5 or 6 membered aromatic ring

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

9. A compound according to claim 1 which is:



(S)-6-

[ 3, 5-dnet hyl i soxazol - 4-yl net hyl ]

i sobut yl ) wa3s3reidey| t hi eno [ 2, 3-d]

6-[4, 5-dichloro-2-nethyl -1 Himda

2-

i soxazol i di nyl carbonyl | - 3-met hyl - t hi eno[ 2, 3-d] pyri m di ne- 2, 4(1H, 3H) - di one;

[1 et h%i ES)[SEj H@hyd&oh%;ddd)@)&&hcﬁn&ﬁﬂmbm}ﬂm-melthdﬂla(dngbthytpmm%)h@%—ﬁb (i |d H pyrrol o
2,3 pyr||n-3yrret I eno rimdine-2,4(iH 3 I one;

1- et hyl - guinplimdye l&yE %prggﬁﬁfgr?%ﬁlﬂrf ~diPBSnyl ] - 3- met hyl - 6-

[ 2-propyj 30 - 1)-6-(4-

L ooy %)1% gﬂldl? %&rléarﬁbrgfﬁaﬁ W¥dithy1-1-(2-methylpropyl)-6-(

1- et hyl - ﬁulﬁlbnﬁ)lmétﬂyy)dnenq[zz d]pymazkuierﬁ#ﬁﬁ 3r-tiongil ] - 3- et hyl - 6-[ 2- 0X0- 3

(21 bengol by aaelyL et iyl i cool?, 5 Byri B0l 4 1H 9 -dione; Vo

|1 Heltoy'lr O?s %ﬁ)ﬁhlrﬂﬂmﬂ?ﬁ)@ At az ghdtey1ppsBihRepyl, 3 -ufpyamiibine264(fl 2 3ret hy | -

b] pyri di diodeyl| net hyl ] t hi eno[ 2, 3- d] pyr| m di ne-2, 4(1H, 3H) -di one; 1l-ethyl -

(49 s oSS SRR Y B B o 1 ol
(49) - ﬁuf%ﬁﬁ%&%b%ﬁ&@hb[@'%d]%yﬁlhﬁcﬁﬁélgIZLYIH 3idismeput yl ) - 6- [

- di net

[
?Z%S{ Ogg)yﬁ [?eh}’\@rpi}ylsﬁxr@é@llf@}n@rﬂléﬁl’fb?fz’lh3'@}%‘}Wﬁ‘rﬁ@fﬂf‘éh}i 1H-indobppyDamesind]-1-
[

() L P RASL o oR T sk ddiesobuty1) - 3- ety -6-[5- e

3-d] pxsy T Ahp@oryidd<albiidih- 2dylembony1] 3~methyl 1-(2- methylpropyl) -6- [(1H-pyrrolo[2 3-
[(48) 4-'hydr oxyi soxazol i di n-2-yl carh X l 1-i sqbutyl - 3-met hyl - 6- [ 5- et hyl
-3 10 blpyridin-3- yl)methyl]thleno[Z 3 d]pyr1m1d1ne 4{1H,3H)-d1one;

(trifl uor(%tﬁﬁ&éro%&a&%ﬂhﬁyl&rﬂ@ﬁﬁyl.’)Lﬁé@l‘xﬁ@kgﬂ%ﬂ}hgﬂiﬂﬁogg%Cgl’b%ﬁ}ll]i 3H) -

di one;

5- |[(|41§2 4—dzyxdiétﬁylfr@ymaid[ﬁmd]ﬁymhmmbhm@lﬂ3H}—di90d:1utyI 6- [ 3-i sopropyl - 5- net
- pyrazol - 4-

[ ) 3 d] py®) Hﬂbﬁ@oéyw@@fﬁw %ﬁgﬂg&l%ﬂmﬂhﬂ ot lrettylethyD-6-C Hbmyprolql2,3-

H-pyrazoly Buysy n- 2-
yl (F:);r bgnyplfg’r%l 3{;%(1 J}W -lefreifr?) @rﬁ%@frﬁ@A@Hﬁ%ﬁ?&#ﬁ ne- 2, 4( 1H, 3H) - di one;

15 (S) 5- [4 hydloxylsoxazohdm -2-ylcarbonyl]-3-methyl-1-propyl-6- (lH—pyrrolo[2 3-b]pyridin-

6-[ 3, 5- d| z | 1-5-1(4S) - 4- hydr oxyi soxazolid
in-2 ylc a B‘ﬁi}pf]l) tggqfﬁgéﬁ]pymg}gln Q 4(1%{ gf—lfrﬁlong
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(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl}-1-isobutyl-3-methyl-6-[1,3,5-
25 trimethyl-1H-pyrazol-4-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

- [ 4- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 1-(
yrim di ne-2, 4( 1H, 3H) - di ®@ayGR®R/03399

5
p
zol - I1-3¥I met hyl ] - 1- et hyl -5-[(4S) - 4- hydr oxy-

I
5-
1-
Py
5-
yl
[ 2,
5-

(R) 6-[(4,5-dichloro-2-methyl-1H-imidazol-1-yl)methyl]-5-[4-hydroxy-isoxazolidin-2-
ylcarbonyl]-3-methyl-1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[(2-methyl-1H-benzimidazol-1-
yl)methyl]-1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

30 (S) 6-[(2-ethyl-1H-benzimidazol-1-yl)methyl] -5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-
methyl-1-(2-methylpropylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl] -3-methyl-1-(2-methylpropyl)-6-[(2-propyl-1H-
benzimidazol-1-yl)methyl}thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
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20  benzotriazol-1-ylmethyl)- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-(1H-pyrrolo[2,3-
blpyridin-1-ylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-[(2-methyl-1H-
pyrrolo[2,3—b]pyridin—1-ylmethyl]thieno[2,3-d]pyrimidine—2,4(1H,3H)-di0ne;
35 (S) 1-[1,2,3,4-tetrahydro-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-
methylpropyl)-2,4-dioxothieno[2,3-d]pyrimidin-6-ylmethyl)-1H-indole-5-carbonitrile;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-methylpropyl)-6-[2-0x0-1,3-
benzothiazol-3(2H)-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(R) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[2-methyl-1H-indol-3-ylmethyl]-1-
30 (Z-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)—dione;
(R) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[2-methyl-1 H-indol-3-ylmethyl]-1-
(2~methylpropy1)thieno[2,3-d]pyrimidine—2,4(1H,3H)-dione;



S ONRL (10) 20 with isoxazolidine or tetrahydroisoxazine (each being
optionally substituted by a hydroxy group); b) when Qis nethyl ene,

reacti ng wooaspossd of the fornmula (11): WO 03/011868 PCT/reB0@BR2A3%® - 143
ORB RRN\ CH2L S ,~! ONIl Rl (11) wth a conpound of the formula
Ar; 5 c) when Qis nethylene, reduci rrg1 “compound of the forrmula (12): O
R3 RN CH(OH)-Ar S ONRL (12) d) reacting a conpound of the formul a

(N 1 jli)l or (9)33-[4-bydroxymsewazblydip2-ylearpouyil ig-nsopmylHe -@uethdaRBroRB HAdBida2d[4,5y S O

blpyridin-3-ylmethyl]-1-propyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[4,5-dichloro-2-methyl-1H-imidazol-1-ylmethyl]-5-[4-hydroxy-2-
isoxazolidinylcarbonyl]-3-methyl-1-propyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

5 (S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[2-(methylamino)-1H-benzimidazol-
1-ylmethyl]-1-(1-methylethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione ;
(S) 6-[4,5-dichloro-2-methyl-1H-imidazol-1-ylmethyl]-5-[4-hydroxy-2-
isoxazolidinylcarbonyl]-3-methyl-1-(1-methylethyl)thieno[2,3-d]pyrimidine-5-carboxamide;
(S) 6-[3,5-diethyl-1H-pyrazol-4-ylmethyl]-5-{4-hydroxyisoxazolidin-2-yl]arbonyl }-3-methyl-

10 1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[3~(1,1-dimethylethyl)-5-methyl-1H-pyrazol-4-ylmethyl]-5-{4-hydroxyisoxazolidin-2-
ylcarbonyl-3-methyl-1-(2-methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3 H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-[2-methyl-4-
quinolinylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

15 (S) 6-[6-fluoro-4-quinolinylmethyl]-5-{4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(2-
methylpropyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[8-fluoro-4-quinolinylmethyl]-5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-
methylpropyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-methylpropyl)-6-(5-

20  quinolinylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-propyl-6-(quinolin-4-
ylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(1-methylethyl)-6-(4-
quinolinylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

25 (S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-[(2-methyl-1H-
pyrrolo[2,3,b]pyridin-3-yl)methyl]thieno[2,3,d]pyrimidine-2,4(1H,3H)-dione;
(R) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-[(2-methyl-1H-
pyrrolo[2,3,blpyridin-3-yl)methyl]thieno[2,3,d]pyrimidine-2,4(1H,3H)-dione;
(S)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[2,3-dihydro-6-methyl-3-

30  oxo-pyrazin-2-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[(2-methyl)-1H-pyrrolo[2,3-
blpyridin-3-yl)methyl]-1-propyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
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amount of a conpound according to claim1l. 20 16. A nethod of treating or
reduci ng (Ehé-[Hihskraisexpalidinsd-ylcarbonsiAseibyk 1 §isppays) 6 Beasisoili- a pati ent

ool o1 05 Sl Rt S LB 1D SR 525, 20m st erd o
to cl ai m(¥)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isopropyl)-6-[2-methyl-1H-

10 pyrrolo[2,3-b]pyridin-1-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

i (S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isopropyl)-6-[2-methyl-1H-
pyrrolo[2,3-b]pyridin-3-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S)-6-[4,5-dichloro-2-(hydroxymethyl)-1H-imidazol-1-yl methyl]-5-[4-hydroxyisoxazolidin-
2-ylcarbonyl]-3-methyl-1-(isobutyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

15 (S)-6-[3,5-dimethyl-1H-pyrazol-1-yl methyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-
methyl-1-(isobutyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S)-6-[2,3-dihydro-2-oxo-1H-benzimidazol-1-ylmethyl]-5-[4-hydroxyisoxazolidin-2-yl
carbonyl]-3-methyl-1-(isobutyl)- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(S) 6-[3,5-dimethyl-1H-pyrazol-4-ylmethyl]-5-[4-hydroxyisoxazolidin-2-yl carbonyl]-3-

20  methyl-1-propylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(S) 6-[3,5-dmethyl-1H-pyrazol-4-ylmethyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-1-
isopropyl-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S)-6-[3,5-dmethylisoxazol-4-ylmethyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-1-(isobutyl)-
3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

25 6-[4,5-dichloro-2-methyl-1H-imidazol-1-ylmethyl]-1-ethyl-5-[(4S)-4-hydroxy-2-
isoxazolidinylcarbonyl}-3-methyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-(1 H-pyrrolo[2,3-b]pyridin-
3-ylmethyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-propyl-1H-benzimidazol-

30 1-yl methyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
1-ethyl-5-[(45)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-0x0-3(2H)-
benzothiazolylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3 H)-dione;
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1-ethyl-5-[(4S5)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-methyl-1H-pyrrolo[2,3-
blpyridin-3-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[5-cyano-1H-indol-1-
ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S)-4-hydroxyisoxazolidin-2-ylcarbonyl]-1-(isobutyl)-6-[ 1-isopropyl-3,5-dimethyl-1H-
pyrazol-4-ylmethyl]-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S)-4-hydroxyisoxazolidin-2-ylcarbonyl]-1-(isobutyl)-3-methyl-6-[ 5-methyl-3-phenyl-
1H-pyrazol-4-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S5)-4-hydroxyisoxazolidin-2-ylcarbonyl]-1-isobutyl-3-methyl-6-[5-methyl-3-
(trifluoromethyl)-1H-pyrazol-4-ylmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(48)-4-hydroxyisoxazolidin-2-ylcarbonyl]-1-isobutyl-6-[ 3-isopropyl-5-methyl-1 H-pyrazol-
4-ylmethyl]-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

6-[3,5-dimethyl-1-phenyl-1 H-pyrazol-4-ylmethyl]-5-[(45)-4-hydroxyisoxazolidin-2-
ylcarbonyl]-1-isobutyl-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
6-[3,5-dimethyl-1-phenyl-1 H-pyrazol-4-ylmethyl]-5-[(4S)-4-hydroxyisoxazolidin-2-
ylcarbonyl]-3-methyl-1-propylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
6-(1H-1,2,3-benzotriazol-1-ylmethyl)-5-[(4S)-4-hydroxyisoxazolidinylcarbonyl]-3-methyl-1-
(isopropyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4H)-4-hydroxyisoxazolidinylcarbonyl]-3-methyl-1-(isopropyl)-6-[(2-oxothiazolo[5,4-
blpyridin-1(2H)-yl)methyl]-thieno[2,3-d]pyrimidine-2,4(1H, 3H)-dione
6-[2,3-dihydro-2-oxo0-1H-benzimidazol-1-ylmethyl]-5-[(S)-4-
hydroxyisoxazolidinylcarbonyl]-3-methyl-1-(isopropyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-
dione

6-[5,6-difluoro-2,3-dihydro-2-oxo-1H-benzimidazol-1-ylmethyl]-5-[(45)-4-hydroxy-2-
isoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-thieno[2,3-d]pyrimidine-2,4(1H,3 H)-dione;
5-[(4S5)-4-hydroxyisoxazolidin-2-ylcarbonyl]-6-(imidazo[1,2-a]pyridin-3-ylmethyl)-1-
isobutyl-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
3-methyl-6-[2-methylindol-3-ylmethyl]-1-(isobutyl)-5-(tetrahydroisoxazin-2-ylcarbonyl)-
thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
6-[2-bromo-4,5-dichloro-1H-imidazol-1-ylmethyl]-5-[(4S)-4-hydroxyisoxazolidinylcarbonyl]
3-methyl-1-(isobutyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S)-4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[2-(methylthio)-1 H-
imidazo[4,5-b]pyridin-1-ylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
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5-[(4S)-4-hydroxyisoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-6-[2-(methylthio)-3H-
imidazo[4,5-b]pyridin-3-ylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
6-[3,5-dimethyl-1H-pyrazol-4-ylmethyl]-3-ethyl-5-[(4S)-4-hydroxy-2-
isoxazolidinylcarbonyl]-1-(isopropyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-6-[2-
(trifluoromethyl)phenylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-6-[2-(methylthio)-1H-
imidazol-1-ylmethyl]-thieno[2,3-d}pyrimidine-2,4(1H,3H)-dione; or
(S)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[2,3-dihydro-6-methyl-3-
oxo-pyrazin-2-ylmethyl]- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

or a pharmaceutically-acceptable salt thereof.

10. A process for the preparation of a compound of the formula (1) as defined in claim 1,
or a compound of the formula (1) as defined in claim 1 wherein at least 1 functional group is
protected, using one of the following processes:

a) reacting a compound of the formula (10):

o GO

Rz\ Q-Ar

(10)

with isoxazolidine or tetrahydroisoxazine (each being optionally substituted by a hydroxy

group);
b) when Q is methylene, reacting a compound of the formula (11):
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(11)

with a compound of the formula Ar;

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

o
RZ\N .~ CH(OH)-A
| S
OJ\T
R1
(12)

d) reacting a compound of the formula (11) or (13) to form Ar by primary ring synthesis:

o R

RZ\ N AN CHS

e) reacting a compound of the formula (14) with RI-L%:

o R

R2 Q
SN X > Ar

A A
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wherein L and L? are leaving groups and Rl, Rz, R3 , Q and Ar are as hereinabove defined and
optionally after a), b), ¢) or d), converting the compound of the formula (1) into a further
compound of formula (1) and/or forming a pharmaceutically-acceptable salt or solvate

thereof.

11. A pharmaceutical composition comprising a compound according to any one of claims

1 to 9 and a pharmaceutically acceptable adjuvant, diluent or carrier.
12. A compound according to any one of claims 1 to 9 for use in therapy.

13.  The use of a compound according to any one of claims 1 to 9 in the manufacture of a
medicament for use in inhibiting the proliferation of T cells.
14. A method of inhibiting the proliferation of T cells, which comprises administering to a

patient a therapeutically effective amount of a compound according to claim 1.

15. A method of effecting immunosuppression, which comprises administering to a

patient a therapeutically effective amount of a compound according to claim 1.

16. A method of treating or reducing the risk of a reversible obstructive airways disease in
a patient suffering from, or at risk of, said disease, which comprises administering to the

patient a therapeutically effective amount of a compound according to claim 1.



