1 7 JAN 2006 WD 03/011868 PCr1GB02/ 03399 THI ENOPYR2vt | DI NEDI ONES AND THEI R
USE | N THE MODULATI ON OF AUTO MMUNE DI SEASE The present invention reLl et Pﬁ Zbﬂ%
t hi eno[ 2, 3-d) pyri m di nedi ones , processes for their preparation, J
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 inportant role in the i nmune response, however in auto-inmune

di sease T- cewoayangsi nappropriately activated agai nst p%trk%b%ﬁiggt' ssues and
proliferate, eg causing the inflammtion associated with rheunatoid
arthritis. Inhibition of the proliferation of T-cells is beneficial in the
modul ati on of AWEEIPHRRBEEDPNSAYE THERSE prries BotuLknvesHareoh e satsesssi 0 t 0
conpounds which are beneficial in the nodul ati on of autoi mune di sease. The
conpounds of WD 2000/ 12514 and W20011038489 are known to be useful in

nodul ating the immne response, These applications enconpass conpounds
having an amidi ¢ - Ebqpressht iRysatan reares tPltlB‘?PoE?fi" fineinigipedionsy prossssisde  ri ng
system Thege %%%nﬂiﬁrr@ﬁ&b\ﬁfcal BBpSIRW dbnlaMB e WA HRIrgk 15%%?“% because
of the conbi natl on of "slow rotations around the 15 amdic CNTink and
around t hie PRIEHIArT in Sheirtopgein Ahei rendelaiony ¢ aRfpImoawge disease: hi enopyri ni di ne core; the
rate of int erCof]-gﬁlrs?la?@nfu?poﬁé&ﬁt"blélh%:lﬁlﬁﬁné ﬁ@weshowerﬂﬁau%eip&m&ed by HPLC.
Such hindered rotation presents significant problens for the devel opnent of
a phar macedistasal-celbmponmarorririeiectivefed azeipstamtprartisesandppilijeratias di f f er ent
initial r%a@ﬁsm lm%ﬁaséasgmmela%ﬁm%&m abBritiPinhBfioh b hliErofiRAHL | Ons of

the final step~of th synthesis is varied, leading to problens Iin 20
assayi ng pof Ticsgllsah@n?@pﬂl dbemedylatipeofsioirmens disease. Kb arepeatinvhntion rehtss eover

rotaneri g, E&Jo%om{a@%ﬂsaﬂe*béﬁhbﬁi% e MRALAR B ok QR0 @eaGal hal f 1ives may be
expected to be hand met abolic processes in different ways,

potentially giha W@PP‘%@@Ofy‘HOé!P‘PQJ@@M %Hdlwo%ﬁoé@?WP afe knove tghphsefb .  t he

bi ol ogi cal nfbﬁﬁlthdoItB{e lmnmﬁme %es@%pme;nomne&}n %Bsunfdyhdvﬁ shudi ed and
document ed.” W& have now f ound cl ass of nmpounds ich have | ncor porate an

am di ¢ 25 amid¢-GNoysheatpasitien gﬁtbq)@lemmﬁm&netmg sysieie TP cPmpandfesxist ng syst em
have 1 nt er gshing ROLSREYng AbthedClecHQe flte Jaﬂfﬁﬁxaﬂf%%f BB\Q%tQJEﬁs &%ﬁ@%eat ed V"‘ t h

t he COI’TpOUI’]dS exi st ng as separate rotamers nbi ent ¢ itions.

accor danc¢e apdidCMNakpnéarewnd thehpahirpma the amhdie eartiogyl e tbv ihdragdpyaimédinpemmd of

formula ( 1)che rate of interconversion is such that the isomers may be separated by HPL.C. Such hindered

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 biolegical activity and safety of all of which must be fully studied and
documentied. 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, bave interesting potency
and yet do not have the problems associated with the compounds existing as separate rotamers
under ambient conditions.

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



1 7 JAN 2006 WD 03/011868 -2 R2 ON S Ar Rl wherein: (1) PCT/GB02/ 03399 R1
and R2 each i ndependently represent a Cl al kyl, C3.6al kenyl,
C3. 6¢ycl oal kyl Ct. 3al kyl or C3.6cycl oal kyl; each of which may be opti drialANy2006
substituted by 1 to s 3 halogen atons; R3 is isoxazolidin-2-ylcarbonyl or
t et rahydroi soxazi n-2-yl carbonyl wherein each ring is optionally substituted
by one hydroxy group; Qis --CO or -C(R4)(R5)- (wherein R4 is a hydrogen
atom or Cl -4atdyshiaad R5 is a hydrogen atom or hydroxy gud 2/6339390 Axis a 5-
to | 0-nmenbered aromatic ring systemwherein up to 4 ring atons nay be
het er oat ons i ndependently sel ected frofmitrogen, oxygen and sul phur, the
ring systembeing optionally substituted by one or nore substituents
i ndependent |y selected from Cl-4al Kyl (®ptionally substituted by 1,2 or 3
hydroxy groups), Cl-4al koxy, mslo , hdl oal kyl, di hal oal kyl, tri hal oal kyl,
Cl. 4al koxyCE_4alkyl, Cldal kylthidf 155CNal koxycarbonyl, C2.4al kanoyl, oxo,
t hi oxo, nitro, cyano, -N(R6O)R a - 2Yp &) R hydr oxy,
Cl. 4al kyl sul phonyl , Claal kyl sulgghi w1, ®arbamyyl, d -4al kyl car banoyl ,
di - (C1- 4al kyl ) car banoyl , car boxy, a5 or 6 menbered aromatic ri ng
containing up to 4 heteroatons independently s@blected from nitrogen, oxygen
and sul phurgpapid:s | to 4 20 R6 and R2 each independently represent a
hydrogen atom Cl4al kgnoyl or Cl.4alkyl, or together with the nitrogen atom
to which they arB adiRichedndependenily epraseit 7 Cretityb Padlienidt ur at ed het erocyclic
ring; R8 and, foamp, LgeadGRbkiy! B &Rt oy BY GR0R) silifflea b1 2! kanoyi

5 y3 ﬁalogcn atoms;

R’ is isoxazolidin-2-ylcarbonyl or tetrahydroisoxazin-2-ylcarbonyl wherein each ring
is optionally substituted by one hydroxy group;

Qis-CO-or -C(R“)(R5 }- (wherein Rlisa hydrogen atom or C;4alkyl and
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 substifuents independently selected from C;salkyl
(optionally substituted by 1,2 or 3 hydroxy groups), Ci4alkoxy, halogen, haloalkyl,

' dihaloalkyl, trihaloalkyl, Cj4alkoxyCi.salkyl, C)alkylthio,

15 Cjqalkoxycarbonyl, C;4alkanoyl, oxo, thioxo, nitro, cyano, -N ®HR7 and —(CHg)pN(RS)Rg,
hydroxy, Ci.aalkylsulphonyl, C.salkylsulphinyl, carbamoyl, C,.salkylcarbamoyl,
di-(C;4alkyl}carbamoyl, carboxy, or 2 5 or 6 membered aromatic ring containing up to 4
heteroatoms independently selected from nitrogen, oxygen and sulphur;

pislio4

20 R® and R” each independently represent a hydrogen atom, Cj.qalkanoyl or C 1-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, Cy.alkanoyl 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.



or together with the nitrogen atomto which they are attached forma 5- to
7-menbered 25 saturated heterocyclic ring; or a pharnaceutically acceptable
salt or prodrug thereof. 1 7 JAN 2606 WO 03/011868 -3 PCT/ GB02103399 l7

anot her aspect the invention relates to a conpound of the formula (13 AN 1006
her ei naeove defined or to a pharnmaceutically-acceptable salt thereof. Wthin
the present invention it is to be understood that a conpound of the fornula
(1) or a salt thereof may exhibit the phenonmenon of tautomerismand that the
formul ae 5 dwamsmgssswi thin this specification can repr e%@ﬂ/b};&%%g one of the
possi ble tautoneric forns. It is to be understood that e_lnvention
enconpasses any tautoneric form and is3ot to be linited rrerely to any one
tautonmeric formutilised within the fornul ae drawi ngs. The formul ae

drawi ngs wit hi n PHPEEERREFYRCATIIBM BT Pésreadnt OfOtH? S?”@H%OMS t he possible

tautomeri ¢ defid¥bovdRekidell of 6 alpRark@couitARy-sdeqRdid shiatnefebe speci fication
enconpasses al | a{msr ble tautonerie 10 forns of the conpounds drawn not

just those formsWARInCH RescHARVCBEBRA i pestaed hetrspmpgindshibe Siylaher ei n.  The

present i NvendriaQRt hekstRs kbt e peasRRdR 88aRbndRfnMid Radild fo@Rudzer ei n before
defined as well as to the salts thereof. Salts for use in pharnmaceutical

Conposi ti HrisaWipgs| Wi this AReciRsRion CUEIPSyRt oaly Opt elishecossitly Wutomeric fomselt sal ts may

be useful iigdtRendrachdGia: 88 iftentioh SndoSp AT RAHAASH G f&ﬁrdﬁyks%(t%)oeand their
pharmaceutical |y acceptable salts. Pharmaceutically acceptable salts of the

i nvention ﬁwtedmreheamné taufqmerie fpsm Jeilisgd witkin thedermslas dewisgs. e conpounds of
formul a ( 1)fo§1§11£%'feﬁd1@§%ﬁtﬁfn@h@?ﬁcehﬁ@a@oﬂ‘&'n@ébre@ér@oﬁ}'&fe' Fhe @Bésrme%ﬁarﬁenrco form

such salts. Such acid dition salts include exanpl e sal
i nor gani ¢ dPrsrEgdisdto a@;rrdiérstoaql fogirtR %R@lepﬂ%&?nrﬁae@marse%qﬂl Wssst&fctelﬁmagr% anl ons

such as wi;tftamrrxe@lrreg@xﬁ?daa@ 8% {RRAGds@toks WRcH Y B 8|8ttt 195nddy dr obr omi ¢

acid of which hydrochloric acid 1s particularly preferred) or with
sul phuric oFabisabpiseit c acid, or with trifluoroacetic, citric or maleic

aci d. Suitable saht &mm&aﬂ& 2 racnrel c%b@lﬁas ofwrﬁﬁ;ralzr)qgmeﬁbefe@owhat es,
sul phat es, dr ogen_sul phat es honat es, aryl sui phonat es, acet at es,

al
benzoat es, c@% thda‘lﬁ well g Fl'@églggﬁerqoﬁ n%:{tg_’{bé gsein pharmaceutical composttions will be

pharmaceutically acceptable salts, but other salts may be nseful in the production of the

15 compounds of formula (1) and their pharmaceutically acceptable salts. Pharmaceutically
acceptable salts of the invention may, for example, include acid addition salts of the
compounds of formula (1) as hereinbefore defined which are sufficiently basic to form such
salts. Such acid addition salts include for example salts with inorganic or organic acids
affording pharmaceutically acceptable anions such as with hydrogen halides (especially

20 hydrochloric or hydrobromic acid of which hydrochloric acid is particularly preferred) or with
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 ¢alcium or magnesium salt, an ammonium salt or for
example a salt with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or

20 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.



succinates, lactates and tartrates. In addition where the conpounds of
formula (1) are 25 sufficiently acidic, pharmaceutically acceptable salug 2005
may be formed with an inorganic or organic base which affords a
pharmaceutically acceptable cation. Such salts with inorganic or organic
bases include for exanple an alkali netal salt, such as a sodium or
potassiumsalt, an alkaline earth netal salt such as a cal cium or nagnesi um
salt, an ammwdwemisalt or for exanple a salt with met hylﬁq}d}@mmg

di rret hyl am ne, trinethylam ne, piperidine, norpholine or .30
tris-(2-hydroxyethyl)amne. Preferred shits include an acid addition salt
such as a hydrochl ori de, hydrobrom de, phosphate, acetate, fumarate

rnal eate, tartrat $AHoRY OBy & proggs ﬁFE“"Wﬁé% fhe e ST PEATRIcS obyagh prodm

t ol uenesul f ghBhBies,@de: an al kal i nmetal salt such as a sodi um or pot assium
salt. 1 7 JAN 2006 WD 03/ 011868 -4 PCT/ GB02103399 Vari ous forns of pr odr ugs
are known i # the BfsiEn of:%rPdr@&“aﬁjbtP‘éEY%f vaggaprd (Elgyierg 1 988kand Msttiodeis, see: a)
Desi gn of PreghdBsy, v%dut 3306, ed&emqe%dder(eEJzzS@éh&fmcﬁr@s‘éﬁbsﬁnd Met hods i n
Enzynol ogy, Vol . 42, 09-396, edited by K et (‘Acadeni c
Press, 1985%* b"}T%ﬂ%@l‘EPB’B@E Dsfigiind Periamga. ﬁ’-hfﬂd Eé@-@gﬁﬁﬂfﬁéﬁﬁmﬂe%ﬁt ed by

Kr ogsgaard Haﬁﬁﬁ 28N Ehapkdr 5BY aad dppifeht @qﬁa uﬁfg‘éa plication of

Pr odr ugs™ EaBund ge;érfd péw%ls 151 (%gfgﬁproé[g lLil_g'ﬁndgaaﬁr%(lg Advanced Drug
Del i very RePr|1é§\7é91@99g 38 (1992); d) H. Bundgaard et at., Journal of

Phar maceut i gal Sqq%ﬁ@g?ud%v%&%dﬁ@m@ﬁ%v&so& €)38341995)akeya et at., Chem
Pharm Bull., 32, 692 anples of such pro-dru be used to form
i n-vi vo- cl evabl &ldupdguardor ab JowpsefPhsmaseutical Scipuceyil.2 1(19 ;408 vi vo

hydrol ysahl g est ey, I.g,j(eﬁ & QMR opRfm e, §0kU18g4 | ) containing a hydroxy
group is, for exanple, phar maceutically acceptabl e ester, which is

hydr ol ysed in theE’q%@PrlﬁhOféPChdﬁ? AES B Upsd o icuve-vleavible esiars oflacohol . The
term i ncl ud@snphnd 98k ut 1€ HnBh $ive HfdolAIbIPERS BRAL S SHd The 3hula ()

a- acyl oxyal kyl” ethers and rel ated conpounds which as a result of the in

vi vo  hydr ol §A8fainingra Rydoxperoe isBpreaaritut Phymggeyiécalihiccepiablsrpsten yriich iy

hydrolysed in the human or animal body to produce the parent alcohol. The term includes

15 inorganic esters such as phosphate esters and d-acyloxyalkyl ethers and related compounds
which as a result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy
group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-
dimethylpropionyloxymethoxy. A selection of in vive hydrolysable ester forming groups for
hydroxy include éIkanoyI, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,

20 alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-
N-alkylcarbamoy! (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. Itisio be
understood that the invention encompasses all such solvated forms, which are useful in

35 therapy, in particular for the particular therapentic 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(R4)(R5)- group by a ring carbon or a ring nitrogen
providing this does not lead to guaternisation.

30 It will be appreciated that in a group —C(R4)(R5)Ar, R’ may represent a hydroxy group
only when Ar is bonded to —C(R4)(R5) through a carboﬁ atom and not a heteroatom.

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



group. Exanpl es of a-acyl oxyal kyl ethers include acetoxynethoxy and 2, 2-

di met hyl propi onyl oxynet hoxy. A selection of in vivo hydrol ysabl e estgz AN 2008
form ng groups for hydroxy include al kanoyl, benzoyl, phenyl acetyl d
substituted benzoyl and phenyl acetyl, 20 al koxycarbonyl (to give alkyl
carbonate esters), dialkylcarbanmyl and N-(dial kyl am noet hyl) -

N- al kyl car banoyl (to give carbamates), dial kyl am noacetyl and carboxyacetyl.
It is al so twobsowssder st ood t hat certai n conpounds of t@@wﬁﬁ&%&#@ (1) can
exist in solvated forms as well as unsolvated forns, for exanple, hydrated

i

forns. It is to be wunderstood that the i nvention enconpasses all such

sol vated forns, which are useful jn 25 therapy, in particular for the
parti cul ar PHEPLAFEGIAeMIR 5oLy ”rdé&?t iR XFEY, F‘Ppé‘f"flg‘fﬂ. merp thapenenr esent

speci fi cat imoxpftbgsst 95ihes Wdsay il Gateddredan al kyl, al kenyl or al kynyl
group or an alkyl, alkenyl or alkynyl nmojety in a substituent group may be
i near or br afeHagavod Ceﬁﬁ?;O“BbWBB‘rﬂéHS“PS“‘F Y ARORY ST eroiolif by a ring

carbon or ankAdR@ai Af PEREAes R AW REiIhibfardNgs rifolystRatol Qadpatier ni sation.
30 It will be appreciated that in a grou C(R4 (I%S Ar, R5 nmay represent a

. R - ) (. .
hydroxy gf GHFPMREHPYIRFRAY ang 2.P-dipgagiagehileheribriatryis sdbstiutehbyan@ap Bon at om and

not a het erpaiObu). BiMilahe A B cBmpdstes ThWiabiD @, 3umlarst@eth-tibas si n -C(O) Ar, Ar
i s bonded throﬁﬁ% )a car bon aton%)l 7 JANéIg%OG WO 03/01186891?5 PCT/ GB02103399

and not a HéWerBEehiEdylt hsdisirenyirzingepy 2,3 Aiydrabeazimadaroiy! (s thesmerai n nore .

than one  hyeliixd vgLPBR Riliod sduppl € hydroxy group is preferred. For the
avoi dance of doubt, when Ar is substituted by an oxo or thioxo group, it is

i ntended that ArAfifePuadS-memberai AryRrtsriRg FisteBhkhegtn U 9 faiog aloms gy 8Y/st ens.  For
exanpl e, b the@rRRGR MHABSEESLY MilcdR kit rtRger odpsl J_amdmﬁmi R ktBdgt he | atter
Y,

is substituted by an oxo or thioxo grou). Sim]|ar Ar enconpasses, for
exanpl e, 2,°BteRlY osEL s G thresorzour gibsimmbadereidpitiz ol v |

2, 3- di hydr apyéazidy £, AnG Gptdnaligiyeitiane Bz it i G320kky fWHEIe ENEs81, 268, _
substituted by an oxo or t]?n oxo group). Ar is a 5- to 10-nmenbered aromatic
ring syst e RiARTh Syt sy drgxyaneivh Ejg‘ﬁ‘frﬁ’ﬂéthﬁlaifhﬂé"”?t&yl Ref-BrBapeRe) ndependent | y
sel ect ed f r@yaIRixy (OF SRthoRK ¥AEEY, RREbpSY o Abitox ) MRIJENE. gSHSchiBRBHRY

15 bromine or iodine), haloallyl, (e.g. fluoromethyl, chloromethyl, bromomethyl, 2-fluorcethyl,
2-fluoropropy! or 3-fluoropropyl), dihaloalkyl, , (e.g. difluoromethyl, dichloromethyl,
chlorofluoromethyl, dibromomethyl, 2,2-difluoroethyl, 2,2-difluoropropyl or 2,3-
difluoropropyl), trihaloalkyl, (e.g. trifluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl,
2,2,2-triflaoropropy! or 2,2,3-triflucropropyl}, CisalkoxyCiaalkyl, (e.g. methoxymethyl,

20 ethoxymethyl, 2-methoxyethyl, 2-methoxypropyl or 3-methoxypropyl), C 4alkylthio (e.g.
methylthio, ethylthio, n-propylthio or n-butylthio}, Ci4alkoxycarbonyl (e.g. methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl or n-butoxycarbonyl), C.salkanoyl
(e.g. acetyl or propionyl), oxo, thioxo, nitro, cyano, -N(R‘S)R7 {e.g. amino, N-methylamino, N-
ethylamino, di-N.N-methylamino or N-ethyl-N-methylamino), -(CH, FN(Rg')Rg fe.g. —

25 CHoNRYR®, -CH,CHNRHR® or CH,CH,CHNRYR?), hydroxy, Cyalkylsulphonyl (e.g.
methylsulphonyl, ethylsulphonyl or propylsulphonyl), Ci4alkylsulphinyl (methylsulphinyl,
ethyisulphinyl or propylsulphinyl}, carbamoyl, C,salkylcarbamoyl (e.g. methylcarbamoyl,
ethylcarbamoyl! and propylcarbamoyl) di-C;salkylcarbamoyl (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,



optionally substituted by one, two, three or four substituents independently
sel ected from Cl. 4al kyl (optionally substituted by 1, Z or 3 hydroxy groups)
(e.g. nethyl, ethyl, n-propyl, n-butyl, hydroxynethyl, 2-hydroxyethy¥, AN 2006
| - hydr oxyet hyl or 3-hydroxypropyl), Cl-4al koxy (e.g. nethoxy, ethoxy,

n- propoxy or n-butoxy), halogen (e.g. fluorine, chlorine, is brom ne or

i odi ne), hal oal kyl, (e.g. fluoronethyl, chloronethyl, brononethyl,
2-fluoroethyl, 2-fluoropropyl or 3-fluoropropyl), dihaloalkyl, , (e.g.

di f1 uor onet hyYO 03@iResor onet hyl , chl or of | uor onet hyl , di braisatésgde,
2,2-difluoroethyl, 2,2-difluoropropyl of_ 2,3- difluoropropyl), trihaloalkyl,
(e.qg. trifluoromethyl, trichloronethyl, 2,2, 2-tifluoroethyl,

2,2,2-trifl P 4.5 L yor.apr. -4 oxy@ - 4al kyl, (e.g.
et hoxymet hyo 200" Bl Brelah i Rk, bRl SeRs,

3- met hoxy pr &pyhydrot@tzatizideiil, t heneoxfzalyly. thianaylh3-thydeothietdigt 2hi o, n- propyl t hio
or n-butylthi G XY g t car b l.,. etho ar bonyl ,
n-propoxyca@ oﬁﬁ?, |§%%§@ﬁ%§§%{?g%%y#g%?&ﬁggﬁpﬁé%g@?%%ﬁ%ﬁf?“ F&@%ﬁanoyl_ _
(e.g. acetyl or putie viine pf R'oRb R’ 1R BXB’, RARY RS, p,ayadoyr and\NuBGikTts .. g.  ani no,
N- net hyl am e rthe‘?-tdgéfl grﬁé{z\@ egi ugb‘% hyl am or N-etrg | - N- et hyl am no),
_(CH2) 9N g‘a% Fta Rt VDR %ﬁ%ﬁﬁiﬁfi R PRPP %ﬁﬁéﬁﬁ?kﬁ“%) RO},
hydr oxy, Cldefiaitikys gailgplosmtodineny defingd bérgihafiel pierinbefoet hyl sul phonyl or

propyl sul phonyl) - l i nyl hyl sul phi nyl, et hyi sul phinyl or
propylsulphinyl)?“%%? g%g%ffy%ﬁggF%ﬁF%gﬁﬁg%%éFr%ﬁig. met hyl car banoyl ,

et hyl car banoyl afhnpthemypecakbiamdyd or 18bic®lic iag. kyl car banmoyl (e. g.

di - N, N- et hyl car I | - - banoyl or
di-N,N—ethylcarb§ﬁ§§¥??m%%?%%§§&gggpgiﬁékgg% "6 nenbered 30 aromatic ring
cont ai ni ng up t olvlonketpestolztiovestianTdepeiodenpdupdsse thedbredlaf Irvimrein Ariogén, oxygen
and sul PAUT 1 8:ofleu DS A OIS il SN 4 ARSI RN diocroa i 37 OB ©
ring system nay be nonocyc & Ot pé?ycy@l C %e.%. |cycI|€3, exanpl es of
whi ch i ncl udeogshenyden ambguipthhyprovidjug thelthdrs is pyleaaizloding nitrdghm, érying bexazol yl , 1 7

JAN 2006 WO - 0 i : i dinyl,
pyrrol0(2,3%%?%®}%ggﬁ?mggﬁgﬁﬁgﬁgé%[?ﬁ%gfﬁ§%§%f§*¥hﬁgﬁ¥%§ﬁhﬁ%olyI,
2,3-dihydro@@mﬂa@hﬁazolyl, benzoxazol yl, thiazolyl, 2,3-dihydrothiazolyl,
2, 3- di hydrobenz h{gngﬁgrqalsﬁ(elct szis 23.9h WY 08607 95841 lri¥1£ Sys{em c%ﬁ%kﬁg o2 b] pyri dyl

and benzotriazoly
ring nitrogen atoms and optionally one ring sulphur or oxygen atom or containing 3 ring

nitrogen atoms, the ring being optionally substituted as defined above.
In 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 Aris 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, pymrolyl, isoxazolyl,
phenyl, quinolyl, indolyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-
25 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.
In yet another aspect Ar is selected from imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl,
quinolyl, indotyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-
30 dihydrobenzoxazolyl, pyrrolo [2,3-blpyridyl, imidazof1,2-a]pyridyl, imidazo[4,5-b]pyridyl,
2,3-dihydrothiazolo[5,4-blpyridyl, 2,3-dihydropyrazinyl, 2,3-dihydrobenzothiazolyl and 2,3-
dihydrobenzimidazolyl.



Further values of R, R2, R3, R4, R5, R6, R7, R8, R9, p, Qand Ar and
substituents on 5 Ar are further defined hereinafter. Such values ma

used where appropriate with any of the definitions, clains or enbodi r?‘E-MINSZUHB
defined hereinafter or hereinbefore. In one aspect Ar is a 5 or 6 nenbered
nonocyclic ring. In another aspect Ar is a 8 9 or 10 bicyclic ring. In yet
anot her aspect Ar is a 9 or 10 bicyclic ring. io In one aspect the invention
relates to cwopouiwds of the fornmula 1 wherein Ar is a Spc 8?0}/933ggenbered
aromatic ring systemcontaining up to § ring heteroatoms selected from

ni trogen, oxygen and sul phur prow ding’that there is at least | ri ng
nitrogen, the ring bei optl on subst.i t ted as_defi ned above. These
conpound have beIBgetfaB?ﬁ P8 tbqélségl\?%ﬁ%jt R iRidazo y]i Eyr‘llzﬁlyéﬁ%"czﬁ@ﬁiaz%lpect Aris a
5- to 10- W&[daﬁﬂﬁCbeﬁzruﬁHiBIM g3rdlmwose1@ct>@£m)ﬂqﬁhalbm,%]pkn@l iidado{1 Ni trogen
atons and optional |y ? I’Incﬁ, su 93}%en atomor containjng 3 ring

ni trogen aftHEdyl t"i’ﬂé‘aﬁ‘q ‘hgbl?é’i‘ éZQchI?y éhwrzf?lo seleyrdyh dd-digdigerastetirdbove. I n
anot her asp@q{lh}ﬁfobérﬁnﬁd&olyto 10- menbered aromatic ring systemcontaining 1
or 2 ring nitrogen_atons and optionally ane ring sul Phur atom the ring

bei ng optd onal | y suB@f‘iR"‘H’t‘:&]ﬁ”éb‘sé%ecéféiﬁpﬁ’é@ldé%(}élmqoﬁ #Heher aspect Ar is a

5- to 10- myghakiesoR, diaide, p@iaﬂaylsﬁéﬁitﬁﬁbﬁpatﬁh@kiﬁﬁna%ol?f fg. nitrogen, the ring
bei ng optionally substituted as_defined i anot her aspect Ar is

sel ected f FEPPYROERAEBINH BYTR) AAd BIPYHIYL Bap ol Dyl dZol yI,  phenyl

qui nol yl, nﬁa}bwnzotm%g}n Mdder e dgakobeamﬁzz@iyyl benztriazol yl,

2, 3- dlhydro i azol yl 3- 25 hydrobenzoxazolyl Yrro 0 [2 3-b] pyridyl,
i nni dazol 1, 2- a] gy ¥é§tadather awprd 4% S[salceied s, imidazelyl, pyrazolyl, pyrrolyl, isoxazolyl,

2, 3-di hygy ok Iy%@lzg[cﬁhyﬁfo?}rw%‘}}dw 2, 3-di hydr opyr azi nyI
2, 3-di hydr obenzat hi azol di hydr obenzi m dazol y yet anot her

aspect Ar is sel é&?téﬁ"ﬂf‘eiréﬂ’r’:‘itrﬁr &fa?il-ﬁ‘?t?ﬂ fm“b%“&%%’l iydolyl d&?ﬁ‘%‘%’ld%‘ﬂyl indazeldol vl |
qui nol yl, 'b@diﬁwla%l?rl i)@-aﬁlyafmﬂaza}m 3-dih ﬂioyémlyb?ﬂz&ds zzamqbﬁidyl

2, 3-di hydrot hi azo g dro enzoxaz Ho
i m dazo[ 1, 3TN eilwﬂdy }ﬁuaaaZf 540 glng}f]pg,,ﬁdawlrothlazolo 4—b]pyr1dy1 23-

2, 3-di hydr@t@a@mk&h&o&d Ea]cws’ ulﬂwmber&u&dghotyydropyram nyl ,
2, 3-di hydrobenzot hi a}%ol % hrx gpen i m dazol
anot ect, w en the substxtue

era isalor6 memberg aromatxc ring,

3-b] pyridyl,

%12906

substituent on Ar contains up to 2 heteratoms independently selected from nitrogen, oxygen

and sulphur. In one aspect it is selected from furanyl, thienyl, phenyl and pyrimidinyl. In

another aspect, it is selected from pyrimidyl and phenyl. In yet another aspect, it is phenyl.
Examples of the type of ring formed by Rf and R’ together with the nitrogen atom to

20 which they attached include pyrrolidino, piperidino, morpholinoe, pierazino, azepano, 1,4~
oxepano and 1,4 diazepano. In another aspéct, the ring is selected from pyrrolidino, |
piperidino or morpheolino.

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

75 oxepano and 1,4 diazepano. In another aspect, the ring is selected from pyrrolidino,

piperidino or morphelino.

R! and R? each independently represent C).¢alkyl, such as
C:.salkyl (e.g. methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 2-methylpropyl,
2,2-dimethylpropyl, n-pentyl or n-hexyl), Cssalkenyl, such as Ci4alkeny] (e.g.

30 1-propenyl, 1-butenyl, 1-pentenyl or 1-hexenyl), Cs.scycloalkylCy.aalkyl (cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, 2-(cyclopropylethyl, 2-(cyclobutyDethyl or |
2-(cyclopentyl)ethyl) or Cascycloalkyl, such as Cs.scycloalkyl (cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl) each of which may be optionally substituted by 1 to 3 halogen



WO 03/011868 -7 PCT/ GB02/ 03399 I n yet another aspect AT is selected from

i m dazol yl, pyrazolyl, benzim dazolyl, indazolyl, benztriazolyl AN 7006
2, 3-di hydr obenzoxazol yl, pyrrolo [2,3-b]pyridyl, imdazo(1,2- a]pyrldyH

i m dazo[ 4, 5-b] pyridyl, 2,3-di hydrothiazol o[ 5, 4-bl pyri dyl,

2, 3-di hydropyrazi nyl and 2, 3-di hydrobenzi mi dazolyl. 5 More particularly Ar
is selected fromimdazolyl, quinolyl, indolyl, benzimdazolyl, indazolyl,
pyrazolyl, b&worseiiassol yl, 2, 3-di hydrothiazolyl, 2,3- di hydrghopigxazolyl,
pyrrolo [2,3-Db] pyridyl, thlazolo[5 4-blpyridyl, 2, 3- dlhydrobenzothlazolyl
and 2,3-dihydrobenzinidazolyl In yet gnother aspect Ar is" selected from

i m dazol yl az I rx i SO

2, 3-di hydroposr% 45 ﬁnguorcfn@{h e?5ér§% Omcéjaégéglf’foﬁpgll?sag%r?%ﬁffyzﬂdjfar%m qui nol ylI ,

[ ndoI yl, benﬂuomnpd@yk)l yl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl,
2,50 hyr obenz ol Rl £ L8 BBLB U e agal 1 2oy oy

di hydr obenmmmmﬂh&lmbthﬂnﬁcﬂoﬁmdﬂhyﬁhsﬁdnemny Dodetatdeyt atorhsS | N anot her aspect,
when t he substituent i ring, this

1S romat |
substitueht on AMY Etc?ﬂ?tg?rﬁ?eﬁtpRtlé etﬁﬁh%?rggyi’t ’H’Etgﬁﬁgyé’ﬁeﬂﬁféﬂ?rf’v Lsel ected from
nitrogen, @Qf«ymathylmﬁylsdyblpﬁrupylméthylpﬁﬂluasmemjn 2A%2-friflucrediRg.2edickdeaiy), bur anyl

t hi enyl , ri in anot her aspect, it is selected from
pyri m dyl ﬁgyoﬁff’é’ﬁxﬂf%%ﬁnb‘éqm%ﬁ’é’ ther aspect, it is phenyl. Exanples of the
type of ring foriwge abyth&as;aadRﬂzemg@pzhgn iwiptdpyltdae-nttylpagen atomto 20

whi ch they atta ed | | ude pi peri di no, norpholino, pierazino,
azepano, >C<1§ %fﬁﬁ astCt gi’éeg‘iﬂ?ﬁ Yh another aspect, the ring is

sel ected 16 rom py]lnroﬁé ns@lctcnrrls rr[:&tl'deSrltxﬁiﬂlu@ﬂmﬁfhyrmr phol i no. Exanples of the type
of ring formed b% ‘F }Qgethﬁ with the nitrogen atomto which they
attached i ncl ude™p¥Pd efr&f'ﬂ%t of B&M¥4i no, nor phol i no, pi erazino, azepano,
1,4 2s oxepano a]ﬁdethnélthd|aqzapnh@hydknyﬁmtdhﬁrn-zaﬁm}mhy1, felishydbisgkakis-2s¢l ect ed
frompyrroli Rl and R2 each independently

hol
represent é’ig?é%fw;rﬁny Otsﬁxaﬁ ng AladiRlPN0 i no.

In yet another aspect, R® is hydroxyisoxazolidin-2-ylcarbonyl or
15 hydroxytetrahydroisoxazin-2-ylcarbonyl.
In yet another aspect,, RYis hydroxyisoxazolidin-2-y1 carbonyl.
Tn 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 -CHj-, -
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), C;.4alkoxy, halogen, trihaloalkyl, C,4alkylthio, C;4alkanoyl, oxo,
thioxo, cyano and —(CI-Ig)pN(RS)R9 (wherein p is 1 or 2), hydroxy, C;.4alkylsulphonyl,
carbamoyl, C4alkylcarbamoyl, di-(Ci.alkyl)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 C;.4alkyl, halogen, Cs.
salkanoyl, triffuoromethyl, oxo, thioxo, hydroxyCj4alkyl, amine, C; salkylamino and C;.
salkylthio.



Cl. 5al kyl (e.g. nethyl, ethyl, n-propyl, 1-nethylethyl, n-butyl,

2- et hyl propyl, 2, 2-di net hyl propyl, n-pentyl or n-hexyl), C3-6a|ken¥b““m%ﬁ&
as C3. 4al kenyl (e.g. 30 1-propenyl, 1-butenyl, 1-pentenyl or 1-hexenyl)

C3. 6¢cycl oal kyl A . 3al kyl (cycl opropyl nethyl, cycl obutyl net hyl,

cycl opentyl met hyl, 2-(cycl opropyl)ethyl, 2-(cyclobutyl)ethyl or

2- (cycl opentyl )ethyl) or C3_6cycloal kyl, such as C5-6cyc|oa|ky|

(cycl opropyl woeyehigbut yl , cycl opentyl or cyclohexyl) eg !?%!§% Lch nay be
optionally substituted by 1 to 3 haloggn 1 7 JAN 2006 MD g é

PCT/ GB02/ 03399 atons (e.g. trifluorométhyl 2,2, 2- tr|fluoroethyl

2-chl oroet hyl, 2- hIoroproE 3, 3,3: trlfluoropro . In another aspect
R and R2 each in ’%m?éﬂﬁggﬁﬁibtﬁI§QP%VPﬁEﬂ “é%ﬁ%héa1kylnethyl

each opti o lpaalpymemb@t it Imau@c&@y uﬂﬂubﬁnﬁth?la{:}g&'@ rﬂugioOEEtﬁrﬁo ﬁlyhﬂx%%hﬂn ot her
e me pr

aspect, i s et op 1-me opyl

2, 2- di net hﬁfc&f] lﬁlylth’@y?f'lnﬁebf%w hér‘Fa“ylt ﬁh}efllfltﬂé’ﬁﬁlﬁjé)c BReRsL. eyana, thigno|apdr oet hy !l |
2-chl or oet hysd., 2- chloropropyl or 3,3, 3 trlfluoropropyl In yet anot her
aspect, Rl is ethyl, prop sopr or 2-nethylp . In yet another
aspect, Rl is 2-f#¥ ﬁW’Eﬁr GW% Suﬁsé‘mf’?fs eA‘I Helyde ety RI%PYWH?PYIdF“'meI

trifluor Onﬂtdﬁ(ﬁylethyﬂ it @bonf9, BIEEro ABRAS bromB2méthyItR! Mitho, refhy¥linanot her
aspect, R3 is hydroxyi soxazolidi h-2-yl carbonyl, tetrahydr0|soxa2|n 2-yl or

hydroxytetfﬁ%?b?ﬁF@ dﬁWﬁh%“§P@§ﬁ58ﬂyl In yet another aspect, R3 is

hydr oxyi soxazol i ﬂ:rt%er)ﬂaﬁ@ﬁlb&ﬂﬂdnm@ﬁts fdr Ar are selected from methyl, ethyl, propyl, text-
hydr oxyt et r ahydr oi soxazi n- 2- In yet another aspect,, R3 is

hydr oxyi soXa¥ FPEPH“§W§Fm@Hﬂ%BHVPm“mﬂﬁmV§Fm§ﬁ6@ﬁ§ﬂIagﬁ@ép s 2 S
4- hydrOXMi%@&@ﬁﬁhﬁﬂ&@mam&hmg|n yet another aspect, R3 is

4S—hydroxy|soxazolld|n 2- I n anot her aspect, R4 and RS are |ndependently
hydr ogen or met h{At! h?@ﬁtﬁuléﬁfﬂ?ﬂwnté?ﬁééﬁw selpofed fropypethyfl, ethyd.propyl, tert-

butyl, fluoro, chloro, oxo, thioxo, hydroxymethyl, amino, methylamino and methylthio.
Yet further particular substitnents for Ar are selectéd from methyl, propyl, tert-butyl,
1-methylethyl, chloro, fluore, methylthio, amino, methylamino, thioxo and oxo.

15 Particular values for Ar include 4,5-dichloro-2-methylimidazol-1-v1, 4,5-dichloro-2-
hydroxymethylimidazol-1-yl, 2,4,5-trichloro-2-methylimidazol-1-yl, 4,5-dichioroimidazol-2-
yl, 2-bromo-4,5-dichloroimidazol-2-yl, 2-methylthio-imidazoly-1-yl, 3,5-dimethylpyrazol-4-
yi, 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-yD)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-y!, 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, pyrrolof2,3-blpyridin-3-yl, 2-methylpyrrole[2,3-bjpyridin-1-yl, 2-
methylpyrrolo[2,3-blpyridin-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-benzotriazel-1-yl, 2-0x0-2,3-
dihydrobenzothiazol-3-yl, 2-thioxo-2,3-dibydrobenzothiazol-3-yl, 2-ox0-2,3-
dihydrobenzoxazol-1-yl, 2-0x0-2,3-dihydrobenzimidazol-3-yl, 2-0x0-2,3-



In one aspect Qis -CO. In another aspect Qis -CH2-. In another aspect, Ar
is unsubstituted or substituted by 1, 2 or 3 substituents. In yet agqtjgﬁr
aspect, Ar is unsubstituted or substituted by 1 or 2 substituents. 25°I Jgﬁ[ﬁ
anot her aspect, substituents for Ar include Cl1_4al kyl (optionally
substituted by 1 or 2 hydroxy groups), Cl1 al koxy, hal ogen, trihal oal kyl,

d - 4al kyl t hi o, C2-4al kanoyl, oxo, thioxo, cyano and -(CH2) pN-(R8) RO
(wherein p i woksonsad), hydroxy, Cl4al kyl sul phonyl, car RagR¥%ban3390

Cl- aal kyl car banoyl , di-(Cl. 4al kyl ) car b_ggl_)yl , carboxy, or a. j or 6 nenbered
aromatic ring containing up to 4 heteroatons independently selected from

A are sel OErPiRe PGy P ares R S R R R I e T et byl |
0Xx0, tDbi oxothiabytel6 dxyGtidided-Ryl , am no, Cl_4al kyl am no and Cl. 4alkylthio. 17
B L
1- et hy| et hyikhlorbihdihsdieridueslityyl, 4,5 ikcido0imifidzoler-@, 3, a@mehylphyetlaxy met y| |,
ccelyl. TN RS s R ARy, el AT XU T OV preny,
net hyl, pr ofigHioro-2Saiiliyapyl-oxctieazor- Bl §-chlorol; Fdhiyd-Bbkytiazol-3-41f hugnangt hyl
chloro: 110y 81 BB TEL AL N Rl AR TELMLATAC, ) PRSI 041 T 01
sel ect ed frpmesimgidayl3-yles-byehoingul-QpY, 2, mdtigitenzifldhidl-1 -yl 2 ety bydahiaydol- 11 or o,
(oo oo St 2 seskib IR L o) am o, fo methylamne.
et hyl,  eb hyhydrqiopsiibenktifiazololsily?-methlluoimebentifidatd,1-y0Xx0, thi oxo,
SUbst | { uent L aR R Ol g P PO B T Eppe et 2
methylpyrrolo[2,3-b]pyridin-3-yl, 1H-1,2,3-benzotriazol-1-yl, 2-0x0-2,3-dihydrobenzothiazol-
3-yl, 2-thioxo-2,3-dihydrobenzothiazol-3-yl, 2-oxo-2,3-dihydrobenzoxazol—1-yI, 6-methyl-3-
oxo-2,3-dihydropyrazin-2-yl and 2-oxo-1,3-thiazolo(5,4-blpyridin-3-yl.
15 In one aspect, R® and R each independently represent a hydrogen atom, C)_qalkanoyl
(e.g. formyl, acetyl or propionyl) or Ci4 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.
In yet another aspect, R® and R’ each independently represent a hydrogen atom or C,.
20 4alkyl.
In one aspect, R® and R® each independently represent a hydrogen atom, C;.4alkanoyl
{e.g. formyl,
acetyl or propionyl) or Cy4 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%isC 1.52lkyl;
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'isa hydrogen atom or C;4alkyl and R’isa hydrogen

atom or a hydroxy group);



1-net hyl ethyl, chloro, fluoro, nmethylthio, am no, nethylamno, thioxo and
oxo. is Particular values for Ar include 4,5-dichloro-2-nethylimdazol - *

4, 5-di chl oro-2- hydroxynet hyl i m dazol -1 -yl , 7JA 2006
2,4,5-trichloro-2-nethylinvidazol -1-yl, 4,5-dichloroimdazol-2- yl,

rono- 4, 5-di chl oroi m dazol -2-yl, 2-nethylthio-imdazoly-1-yl,

di i net hyl pyrazol-4- yl, 1,3,5-trinethyl pyrazol -4-yl,

di met hyl poreaeobkss4-yl , 3-tert-butyl-5-nmethyl pyrazol - $ﬁﬂ03m1nm)

di

f

’ i met hyl pyrazol - 1-yl, 5-nethyl-3-phenyl pyrazol -4-yl, 5-nethyl-3 20
| uor onet hyl ) pyrazol - 4- yI 5- met hyl-3- (pr op- 2- yI)pyrazoI 4-yl,

2-b

3, 5-

3, 5-

3, 5-

(tri

3,5-nethyl -1- phenyl. z 5-di.chl oro 2- oxot hi azol 3-vyl,
4-chl oro- 2, 3-di hy 1?32’5 qo% Il“é%% arogugti Hng.?»sy%te%“%ﬁrteﬁﬁ t%%?%lgz%?msﬂmw

2, 4- di net hyI -1 - (l]mrl'@pﬂﬁtoyds)rpiy:pdndémlssqucted Zominitiolgbr) oxy@ph@id}kiphur, the ring

2, 3-di hydr o- 6- met 3ox qu ol -4-vyl ui nol -5-yl , 6-

f I uor oqui nol - 4- yiyg%g P& 0F gé%}ﬁ‘/%l?sngteg h%—%f%?“&ﬂ}qﬁﬂgepﬂd\ﬂtg' selected -

2- et hyl i ndol - 3- fycbm C74a2<51 (optidaplly SubkOibt by, z&m&mj £e6dsY, Cralkoxy,

2-
2-
2-
2-

[E?E) g))i : Bg 25 : m O&F“’ %aly:flkyl’émf‘?iﬁﬂa‘wmﬁ Bgil@&;cfz %’2‘&14@9@, Cralkylthio,

ydr oxynet hyl belnaikmyﬁahmiy} T yalkandA, 5B, hyﬂoadym(wNRFﬁﬁl affil dFLIRERE; yI |

am nobenzi m daz r.r ol 3- b3 i n-3-
2- met hyl pyrrol of 2(143 aBSI gy‘?*‘g%ﬂwfiﬁl,&? rfpmsr‘?w S rafﬂy”b‘fréj 12l R E9SaheE 3- vl |
i m dazo[l, 2-a] pymudmammbgen%to(nmatvm;dhtﬂkwan)slanacdeﬁiz'iﬁ:[nﬂa5tsm-niz]n}ayr6d Shttated |
2-(methylthio)imn azogZl -b] pyrid-3-yl, 1H 1, 2, 3- benzotri azol - 1-yl
2-0x0- 2, 3- di hyd*SbERZ6tHEazol - 3-yl,  2-t hi oxo- 2, 3- di hydr obenzot hi azol - 3-yl ,
2- 0x0-2, 38 di hydr aﬁendE?(aazbindapeydemlﬁepxmntat@dnd'gdmad:rnohenzhlnjdda:zol 3-yl,
2-0x0-2,3 17 JAN ZQh V\fl) 03,0118

e]rwy the
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di hydr obenzi m da8i IS a?(frﬁgr“gmf%?&mf‘gghecgg’ﬁf}a? oBéRTdazol - | - yl
and 2-oxo-1, 3- thmazm}m{esqcﬁchblnpg:rl di n-3-yi. Further particular values for Ar

i nclude 4, 5-di chI or f—‘h‘%ﬁ |nc|e|t a.h 6%4 2,4, 5-
trichl oro- 2- net hYI%PATGAZON LI YooP R P6r oi r ni dazol - 2-yl,
3, 5-di net hyArmyrrcadals eﬂeoyippunﬂx@of&he femtlﬂertw\mpkqnyrazol 4-yl ,

3, 5-di net hyI pyr - ter 5- net hyl pyrazol - 4- yl, 5
di chl or 0-'2, 3- di ﬁ% 55 ?}i%%(%rt 6‘3'610131Eygm¥+y1
4-chl or o- 2, 3-di hlgz’dsdr.fancgkot hi azol - 3- yI qui nol - 4-yl, quinol-5-yl,

6- f | uor oqui nol - 45yl fluoro nmet.hyl qui. nol - 4-yl |
2-met hyl i ndol - 3- 1§/|IS hyc§ oxyxsoxamn%ylcacr)bonﬁ t¥tr3hyt%o1soxazm3§ y%arbonyl

hydroxytetrahydroisoxazin-2-ylcarbonyl;
Q is —CO- or —CH;~;

20 Aris a 5- to 10-membered aromatic ring systern containing up to 4 ring

heteroatoms selected from nitrogen, oxygen and sulphur providing that there is at
least 1 ring nitrogen, the ring system being optionally substituted by one or more
substituents independently selected from Cy.4alky] (optionally substituted by 1,2 or 3
hydroxy groups), C;alkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C,.
25 salkoxyCqalkyl, C)alkylthio,
Cyaalkoxycarbonyl, Caualkanoyl, oxo, thioxo, nitro, cyano, -N®RSR" and -
(CH)pN(R®R?, hydroxy, Ci4alkylsulphonyl, C_salkylsulphinyl, carbamoyl, C,.
salkylcarbamoyl,
di~(C;.4alkyl)carbamoyl, carboxy and a 5 or 6 membered aromatic ring containing up
30 to 4 heteroatoms independently selected from nitrogen, oxygen and suiphur;
R® and R 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;



7-met hyl i ndol - 3-yl, 5-cyanoi ndol -1 -yl, 2-nethyl benzi m dazol - 1-yl,

2- et hyl benzi m dazol -1-yl, 2-propyl benzi m dazol -1 -yl , 7

2- met hyl t hi obenzi mi dazol -1-yl, 10 2-hydroxynet hyl benzi m dazol - 1 -yﬂ, JAN 2006
2- met hyl am nobenzi m dazol - | -yl, 2-ani nobenzi m dazol - 1-yl,

pyrrol o[ 2,3-b] pyridin-3-yl , 2-nmethyl pyrrolo[2, 3-b]pyridin-I-yl, 2-

met hyl pyrrolo [2, 3-b] pyridin-3-yl, 1H 1,2, 3-benzotriazol- | -yl,

2- 0X0- 2, 3- di MEd¥@Hesdzot hi azol - 3-yl, 2-thioxo-2, 3-di hydrghgerigd:hbazol - 3-yl
2- 0x0- 2, 3-di hydrobenzoxazol -1 -yl, 6-nejfyl - 3- oxo- 2, 3-di hydr.opyrazi n-2-yl

and 2-oxo-1, 3- thlazolo[5 4- pryrldln 3-yl. is In one aspect, R6 and R7 each

i ndependent I y repr ?xlgéepg%gtﬁsr%ﬁg%entgl?%@%&ﬁ%prxyorCSﬁk)g,rorf ornyl, acetyl

or propionyl) or - n-butyl), or
together with thtegqmetwagénnatoamatt@nmmthdye;baaacaecaﬂotrae:ﬁetdﬂnmm]ad& to

7- menber ed sat ur l.ic ring. In yet another aspect, R6 and R7
each independentﬁguga?%ih??soé%%t%égﬁ drogen atomor Cl 20 4al kyl. In one
aspect, R8 and R® aphumaicntiefpaceptatiosaltépreetent a hydrogen atom Cl. 4al kanoyl

(e.g. for?%—kmth%&?és]y%fc%{:np&{ng@g rﬂi}{ef))nn?l ﬁjxhherelkyl (e.g. methyl, ethyl,

n- propyl or her WI nitrogen atomto whi ch they are
attached form a B-is ttbyl/m-pepiier-methgabr2anebylpreydr ocyclic ring. 25 In yet
anot her aspect, e d ent en atom or
G_ 4 alkyl. A pafl‘tn}eg‘ﬁﬁ%rpyﬁ&hg%ﬁ%ﬂ Bt Ry b 39 (1) wherein:
R is Cl_b5al kyl MOrﬁﬁxjﬁ@mlmdpyﬂwéﬁﬁwmuoR&;mpsl C2-5al kyl; 30 R3 is

i soxazolidin-2-yltarh or tetrahydroi soxazin-2-yl car bonyl wher ei n each

ring is optiona I1§/m§tuﬂ’st|tut ed by one hydroxy group; Qis --CO or -CH2-

(wherei n R4 i s aRhybydogetstratydmisoxaziGl-Aaktoyyl, tebretlydRGisoxazie2dyicdibogéor at om or a
hydr oxy group); }ilydroxj;t’bil\ldh%grggox\gpn 9%/1::%951%538 - 11 PCT/ GB02/ 03399

Q is ~CO- or -CH;-;

Aris a 5-to 10-membered aromatic ring system cdntaining 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 Cj4alkyl (optionally substituted by 1,2 or 3 hydroxy
groups), Cj.4alkoxy, halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C;salkoxyC;.
salkyl, Cjsalkylthio, C 4alkoxycarbonyl, Cy4alkanoyl, oxo, thioxo, nitre, cyano, -
NEROHRT and ~(CHz)pNRYHR?, hydroxy, C).4alkylsulphonyl, C,.4alkylsulphinyl,

20 carbamoyl, C,4alkylcarbamoyl, di-(C,4alkyl)carbamoyl, carboxy, anda5or 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 C 14alkyl, or together
with the nitrogen atomn to which they are attached form a 5- to 7-membered saturated

23 heterocyclie ring; |
R® and R® each independently represent a hydrogen atom or C,.4 atkyl, 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,



Ar is a 5- to 10-nenbered aromatic ring systemwherein up to 4 ring atons
may be heteroatons i ndependently selected fromnitrogen, oxygen and17JANZ%E
sul phur, the ring systembeing optionally substituted by 1, 2 or
substituents independently selected from Cl alkyl (optionally substltuted
by 1, 2 or 3 hydroxy groups), O _4al koxy, 5 hal ogen, hal oal kyl, di hal oal kyl,
tri hal oal kyl, C 14al koxyCl al kyl, Cl1 4al kylthio, C1. 4alkoxycarbonyl

C2. 4al kanoyl WOodx®18shi t r o, cyano, NR6R7 and - CH2NR8RO; Recaagh:igeeach

i ndependently represent a hydrogen atom or Cl-4al kyl, or tagether wth the
nitrogen atomto which they are attached forma 5- to 7-nmenbered saturated

het erocyclic Kb ndentl resent a hydrogen atom
or C1_4 alkyl, R R%ydr%ﬁ?ﬁ%pﬂnggcg&%ﬁ@l t&@ﬁ %Sr?x‘%l ){Car fch they are '

attached for rthir@eytetrdlyasommakaﬂcarmylur at ed heterocyclic ring; or a

phar maceut i ca% V\gﬁcept able salt thereof. Another class of conpound is of
the formula ( €tein: is R is Cl.5alkyl or C3_6cycloal kylnmethyl; R2 is
Cl_b5al kyl ; R3Ar & atby thr ixyésipred atomatie Vﬂgﬁaﬁmma,ining up t04ring heteroatoms

) S Do M Y B ke Bla o B RO AP SRSl B o
cont ai ni ng uptitemmgsystemgaemlgepmda{soha;nt@@lbedtoeﬂsﬁbsmmnmmcrepgﬂmly@elchﬂn and

sul phur provi ¢ t ng._nit ep, t ring system
bei ng opt i ona%lrf”:n aggll(otpu e U%Stg%t%db elafrr%rﬁehy ’L{ng?lfptsijgﬁ’iagmfyng%%g@ﬂ’dent |y

sel ected fr ontrtﬁilodlaylk&hal(cyipm @m&lklawyl; ks thidxet @endapnd }(C}H@N(BB)R%ydr oXy
RO Y TN LN T R I T

tC r11i le()i( lné t Ir o{C;qu@}umbﬁhllé)lfal)lﬁbxyam a-5 of @Iﬁﬁ:)qb&d(:m)ﬁ&;c rlmgda;rmai(génj g up to ; 5

di - 4al Kyl sulp 8@% OIS m?e%end% Qﬁecﬁ it mm%g%c% %@él r%e?ugpéx al ky' carbampy

- (Cl1. 4alkyl) car banoy oXy an aromatic ring
cont ai ni ng up or Bfhatnpcutibdlyecoatblasalt thaefendent | y sel ected from ni trogen,

oxygen and gn%lh%h Mlss of compound is of the formula (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 ~CHz~
Ar is selected from imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl, phenyl, quinolyl,
20 indolyl, benzimidazolyl, indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3~
dihydrobenzoxazolyl, ﬁyrr’olo [2,3-b]pyridyl, irnidazo[1,2-a]pyridyl, imidazo[4,5-
blpyridyl, 2,3-dihydrothiazolo[5,4-b]pyridyl, 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, chioro, fluoro,
bromo, hydroxymethyl, acetyl, methylthic, amino, methylamino, furanyl, thienyl,
pyrimidyl, phenyl, cyano, thioxo and oxo;

or a pharmaceutically-acceptable salt thereof.

30



R6 and R each independently represent a hydrogen atom or d -4al kyl, or
together wth the nitrogen atomto which they are attached forma 5 3
7-menbered saturated heterocyclic ring; 1 7 JAN 2006 WD 03/011868 }E7J N 2006
PCT/ GB02103399 R8 and R9 each i ndependently represent a hydrogen atom or
Cl.4 alkyl, or together with the nitrogen atomto which they are attached
forma 5- to 7-nenbered saturated heterocyclic ring;, or a

phar maceut i cad opousesept abl e salt thereof. s Another clasgrRfgis@amaound is of
the formula (1) wherein: R is ethyl, 3 propyl, 1-nethylethyl,

2- nethylpropyl 2, 2-di net hyl propyl, cy ﬂopropylnethyl trifluoronethyl
2,2,2- trlfl oroet hyl , 2-chloro

335 01 11 HoPSfT okt SRty o cofrdd pletherd R

hydr oxyt et r ahydr oi soxazi n- 2-yl car bonyl, tetrahydroi soxazin-2-yl carbonyl or
hydr oxyt et r ahydr oi soxazi n-2-yl carbogyl; Qis -CO or -CHZ-; Ar is a 5- to
10- nenbered aronmatic ring systemc tainfing up to 4 ring heteroatons

sel ected from nitrogen, oxygeﬁq ur providing that there is at |east
1 ring is nitrogen, the ring syst'em bgin tionally substituted by one or
nore substituents independentl f?on1C1 4al kyl (optionally
substituted by 1,2 or 3 hydrox gr%ups , C1 _Mal koxy, hal ogen, hal oal kyl,
di hal oal kyl, trihaloal kyl, Cl1 4al kaxyd _ 4a|ky{ Cl. 4al kyl t hi o,

Cl. 4al koxycar bonyl, C2 al kanoyl, oxo, thioxo, nttro, cyano, - N(R6)R7 and

- (CH2) pN( R8yR9sin:hydr oxy, Cl1- 4a|ky|su|phony| Ct - 4al kyl sul phinyl, zU

car banoyl , Cl4al kyl c 2ba al kyl) carboxy, and a 5 or 6
menber ed éronatlg'F} ﬁk?ﬁﬁﬁﬁg ﬁ“?%ﬁ %Hgﬁgggé¥@%§ﬂ1ndependently sel ected
from nitr O@ﬁ;ﬂycldaﬂcy@.ﬁnlm& Gilstyploalicy]; F26h @fivehidRinayde bptionaBpedrddlby 1tepr esent a
hydr ogen at?ﬂh&&n%ﬁ aal kyl , or together

oms,

R* is isoxazolidin-2-ylcarbonyl or tetrahydroisoxazin-2-ylcarbonyl wherein each ring

is optionally substituted by one hydroxy group; l
10 Qis —CO-or -C(R4) (Rs)— {wherein Risa hydrogen atom or Cj4alky! 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

5 (optionally substituted by 1,2 or 3 hydroxy groups), C;.4alkoxy, halogen, haloalkyl,
dihaloalkyl, trihaloalkyl, C, salkoxyC4alkyl, C,alkylthio,
Ci.aalkoxycarbonyl, Ca.qalkanoyl, oxo, thioxo, nitre, cyano, NRHR and —(CHz)pN(RB)Rg,
hydroxy, Ci4alkylsulphonyl, C;4alkylsulphinyl, carbamoyl, C,4alkylcarbamoyl,
di-(C.4alkyl)carbamoyl, carboxy;

20 pisitod

R® and R” each independently represent a hydrogen atom, C,4alkanoyl or C,.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;.4alkanoyl or C.q 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 prodmg thereof.
A particular class of compound is of the formula (1) wherein:

R! is C|_salkyl or Ca.scycloatkylmethyl;



with the nitrogen atomto which they are attached forma 5- to 7-nenbered
saturated zs heterocyclic ring; R8 and RO each independently represent a
hydrogen atom or Cl-4 alkyl, or together with the nitrogen atomto whicKAN 2006
they are attached forma 5- to 7-nmenbered saturated heterocyclic ring; or a
pharmaceutical l y-acceptabl e salt thereof. 30 Another class of conpound is of
the formula (1) wherein: RL is ethyl, n-propyl, 1-nethylethyl,

2- met hyl pr opwb 03/8;43s di et hyl propyl or cycl opropyl met hy thyl; 17
JAN 2006 WO 03/ 011868 - 13 PCT/ GB02/ 03399 R3 i s herBiuh ™

hydr oxyi soxazol i di n-2-yl carbonyl, tetT hydr0|soxa2|n 2- ylcarbonyl or

hydr oxyt et rah?{gﬁg Sa.ﬁ(XEZi n-2-ylcarbonyl; Qis -CH2-; Ar is a 5- to

10- mrenbered a 1 i ng system cont ai ni ng up to 4 ring heteroatons 5
selected fromRii rsegaealdupx-ylgaaor@nd tétdhydFoiox @AroM-bdirBehyl Wirteid 36K Bndi§ at | east
1 ring nitrogen, stem bei ng optionally substituted by 1 or 2
substituents i n&@ﬂgﬁ'ﬁ%ﬁfﬁmg PYOF BYIOERPG  4al kyl (opti onal | y substl t ut ed
by 1,2 or 3 hydrApiya $neUpsmbdezd a?drﬂdﬁ&ﬁng &yétla@%a-m uggrthn

Cl1. 4al kyl t hi o, CZ-4al kanoyl th| cyano and - pN( )R9 (wherein
pis 1 or'2), hy§lEBRipms é‘feEF&flﬂ{‘;éY %‘%ﬁcﬁﬂ H?Imtmé%{’r B’a’ﬁﬁy’iﬂd S‘éPh“&éfFek‘V‘Igcar banoy! ,

di- 10 (Cl al kylgyaah B@ﬁ@c}ﬂtxomdﬂﬁ&&@ﬂ%&md B 2ar 55Lﬁ§txt@anf§ﬁrméﬁd'n8éilxtl§lﬁéi’é£&ﬁ' c ring
cont ai ni ng up to 4 he%oat 0 [ ndegendent I é sel ected from nitrogen, oxygen
and sul phur: or P hheelrddepiiopgly syRttiiet Bpl.ier & hadipty FH@Pebralkostinot her cl ass
of conpound Is qfalogaehil@mmldm(oaakymhw@m; cR4a1kc§cyeI4Bn€§hcaa1my1gpyl
]éznfghﬁ?ac?/l ZCIEEI (o} caFr)go(rjx ly(|324al%canoyldgxrge}upr cgl)ell’n?)p%RSR and CH,N'%CIQOpr opyl met hyl;

10 R® and R each independently represent a hydrogen atom or C 14allyl, 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 hydrogeﬁ atom or C;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}_salkyl or Cs.ecycloalkylmethyl;
R*is Cp.salkyl;
20 R? is hydroxytetrahydroisoxazin-2-ylcarbonyl or hydroxytetrahydroisoxazin-2-
ylcarbonyl;
Q is =CO- or —CHp~;
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
23 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, Ci4alkoxyCi.salkyl, Cy4atkylthio,
Cjalkoxycarbonyl, Ca.alkanoyl, oxo, nitro, cyano, NR°R and -CH,NR®R’;
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;



R3 is 4-hydroxytetrahydroi soxazi n-2-yl carbonyl or

t et rahydroi soxazi n-2-ylcarbonyl; Qis -CH2-; Ar is selected from

i m dazol yl, pyrazolyl, pyrrolyl, isoxazolyl, phenyl, quinolyl, 20 i MOVSNIZBUG
benzi m dazol yl , indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-

di hydr obenzoxazol yl, pyrrolo [2,3-b]pyridyl, imdazo[1, 2-a]pyri dyI ,

i m dazo[ 4,5- b]pyridyl, 2,3-dihydrothiazol o[5, 4-b] pyridyl,

2, 3-di hydr opwoaionyds, 2, 3- di hydr obenzot hi azoi yl and PCT/GBO"/OS 99

2, 3-di hydr obenzi m dazolyl, the ring syi%em being optionally substituted by
1 or 2 substituents independently sel éctéd from net hyI 25 ethyl, n-propyl,

i so-propyl, tert - butyl,, et hyl et h uororreth chl or o, quoro,
brorna, hydroxynst ?ﬂﬁyﬂ 5%’6? PCH%FFE]?H%}IPIT?WSLY‘J& cx‘3’1’1'i')t‘m‘"r‘?‘é Al o, furanyl |
thienyl, pyrim ebgttherpindd nitrapy@iaom td NhioKBeydddlatQNRd fdd a®- to 7-membered

phar maceuti cal | yﬁa%g%g(?%ébl e salt thereof. 30 1 7 JAN 2006 WD 03/011868 14

PCT/ GB02103399 | FOYEAEE t he invention relates to a conpound of

general formula (3119) m&aﬁICM%@pm&.}esﬁtt&}m@,nd R2 each i ndependently
represent a Cl 6 k | ken Ioalkyl Cl_3al kyl or
C3. 6eycl ol RIAHE ergéséﬁ’ azrmw F\"frfﬁ%//"ﬂ’é BH" H4Fly substituted by | to 3

hal ogen at ons;R!R3cis8ikii 90 EaEMIballiyinedryy| car bonyl or
t et rahydroi soxgzi n- 2-yl carbonyl wherein each ring is optionally substituted
by one” hydr oxy* \BIY 10 Qis -CO or -C(R4) (R5)- (wherein R4 is a hydrogen

atom or Cl4al kyl Rafad;ydra@mosazahderyag@ahya&ﬂmﬁkwaﬁéﬁf&as%x%@»pmarb&{yl is ab-to
10- nmenber ed aromatlc rl_@_}systemWnereln up to 4 ring atons may be

het er oat ons | n shtleffti$zsel ected fromnit rogen, oxygen and sul phur, the
ring systgm bei N@ris 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 6r 3 substituents independently selected
from C;.4alkyl {optionally substituted by 1, 2 or 3 -hydroxy groups), Cysalkoxy,
halegen, haloalkyl, dihaloalkyl, trihaloalkyl; CiaalkoxyC)salkyl, Ci4alkylthio, Cy.

15 salkoxycarbonyl, Cag4alkanoyl, oxo, nitro, cyano, NR®R” and -CHZNRSRg;
R®and R’ each independently represent a hydrogen atom or Cyalkyl, 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-memberad
saturated heterocyclic ring;
ora phﬁzmaceuticallyﬁcceptable salt thereof.

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

R' is ethyl, n-propyl, I-methylethyl; 2-methylpropyl, 2,2-dimethylpropyl or

25 cyclopropylmethyl;
R%is methyl;
R? is hydroxyisoxazolidin-2-ylcarbonyl or hydroxytetrahydroisoxazin-2-ylcarbonyl;
Qis -CO-or ~CH;—;
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)4alkyl (opticnally substituted by 1, 2or3 hydroxy groups), Ci.salkoxy,
halogen, haloaikyl, dihaloalkyl, trihaloalkyl, C,.4alkoxyC;.ealkyl, Ci4alkylthio,



optionally substituted by one or nore substituents independently sel ected
fromCl-al kyl 15 (optionally substituted by 1,2 or 3 hydroxy groups),

Cl. 4al koxy, hal ogen, hal oal kyl, di hal oal kyl, tri hal oal kyl, 17 JAN 2006
Cl- 4al koxyCwal kyl , O -4al kyl t hi o, C1-4al koxycarbonyl, C2.4al kanoyl, oxo,

thi oxo, nitro, cyano, -N(R6)R7 and -(CH2) pN(R8) R9, hydroxy,

Cl- 1 al kyl sul phonyl , C1-4al kyl sul phi nyl, carbanoyl, Cl.4al kyl carbanoyl,

di - (Cl1. 4al kywpesailpmagoyl , carboxy; 20 pis | to 4 R6 andpg?% &%ﬁ{“’
i ndependently represent a hydrogen at O@h’ Cl-. al kanoyl or (i al Kyl or

together with the nitrogen atomto whi they are attached'forma 5- to
7-menbered saturated hetero ych(: C Li ng;., R8 and ,each ind%(’;_endently
represent a hydrog@ROEBEMnYich2almaah 83T 2P @aneaNR R ¢pd -CHER &S t oget her wi t h
the nitrogen atafh@RNUCE hdtgRedenty Rp@ichRctiedednaldi & Qzalk®, dtsRmber ed
saturated heter oc,ﬁ‘cl ic ri ng, or g%cghar maceuti i cal ly acceptable salt or
prodrug t her eof . ViR Bep{rpgeq Riop tp (WHICE thsy are aAGRAderm &5-43 7@beres satwrated( 1)
wherein: Rl is fekreadlis¥hgor C3. 6¢cycloal kyirnethyl; 1 7 JAN 2006 WO

03/ 011868 -15 PCJ/ GB02103399 R2 iis Cl Salkyl; R3 is

i soxazol i Hi n- 2- V¥ @af Boffgh ingrrepdepiluipiaral AloRiessmiton 1Garbdng! wherein each

ring is optionabieyhes wsint hitbsh A @R idAYIY 8% Yt @heBim AS- th $-nRmBered O
10- menbered aronmatic ring lZﬂést_emwhereln up to 4 ring atons may be 5
het er oat ons i ndePBREFIAEEPCEEF B8%ed from ni trogen, oxygen and sul phur, the

ring system beigig pRRhRiddally aeisild fatiefoy 1, 2 or 3 substituents
i ndependently selected. from G -4al kyl (optionally substituted by 1, 2 or 3

hydr oxy gr Stig: pagspulacqlass oh comppund dyof the fopmul [ IqRerelngi hal oal kyl, tri hal oal kyl ,
C j _4al kaxyC - 4at'kytihyl G-propHY-hbthQethyl G-md@ionsy, carbamyiiprofd odal kanoyl , oxo,
nitro, cyano, NR6R7 and - CH2ZNRBR9; 10 R6 and R7 each independently represent
a hydrogen at omSFloRLXEFRIH  or t oget her
R%is methyl;
R*is hydroxyisoxazolidin-2-ylcarbonyl;
Q is ~CO- or —CHa-
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 suiphur, 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}), Ci4alkoxy,
halogen, haloalkyl, dihaloalkyl, trihaloalkyl, C,4alkoxyC,4alkyl, Ci4alkylthio, C;.
20 salkoxycarbonyl, Cs4alkanoyl, oxo, nitro, cyano, NR®R” and -CH,NR®R®;
R® and R each independently represent a hydrogen atom or Cy4alkyl, or together
with the nitrogen atom to which théy are attached form a 5- to 7-membered saturated
heterocyclic ring;
R® and R® each independently represent a hydrogen atom or Cig 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 -CHay-;



with the nitrogen atomto which they are attached forma 5- to 7-nenbered
saturated heterocyclic ring; R8 and RO each independently represent a
hydrogen atomor Cl-4 alkyl, or together with the nitrogen atomto Wm 2006
they are attached forma 5- to 7-nmenbered 1s saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof. Another class of conpound is
of the fornula (1) wherein: Rl is Cl_salkyl or C3_6cycloal kylnethyl; R2 is
Cl_sal kyl; 20 R3 is hydroxytetrahydroi soxazi n-2-yl carbonyi or
hydr oxyt etraﬁﬁ?d?’&%lgﬁéxam n-2- ylcarbonyl; Qis -CO or -@d2GBodBibs a 5- to
10- menbered aromatic ring systemv\,herellg\ up to 4 ring atons.my be
het er oat oms i ndependent |y sel ected from nitrogen, oxygen and sul phur, the
ring 25 system bai Rge1QRdl RRMli¥-S r uents
i ndependently sel ejgtged from MF%HZB %)ledg]\r%l%ﬂnég@bg%%?g@% 1, 2 or 3
hydr oxy groups), barimidgrlgkipdazo huﬁwé?{% &Yé@lﬂl@ylH-léﬁl'b&mHiaWﬂ 231 hal oal kyl
Cl. 4al koxyCl4al kﬁnk%dr&%nfbﬁhz}%ﬂﬁi b'3%hydzgﬂyéh§1lrrl§&§81§1aﬁ Qﬂwlgvbe%é%&h;’fmoy' 0xo,

e

nitro, cyano, each endently represent a
hydr ogen at om or 1.&thiagg} %%'blpmdlﬁﬁg@t%rsyw WlthPtlﬁélimuiDitt@g@rbYdt M3 o which

they are attachegffsandpedithil RERGH R Sak ing;, 17
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represent a hydr BYEXY&®M or ClL al kyl, or together with the nitrogen atomto
whi ch they are agf megdhm%mman?ﬂ ahazoaﬁ@mﬁmg{kﬂsam@&mﬁ@ qrocyclic

ring; or a pharmaceutically-acceptable sal't thereof. t her class of
conpound is of t Eyitip.fuileal Iﬁaﬂ?ﬁﬁﬂrﬁvﬁﬂcaﬂoﬂ 0X0, nitro, cyano, "NR'R aﬂd
-CH,NR®R?;
10 R® and R’ 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;
R® and R? each independently represent a hydrogen atom or Cy4 alkyl, or
together with the nitrogen atom to which they are attached form a 5- to 7-membersd
15 saturated heterocyclic ring;
or a pharmaceutically-acceptable salt thereof.
Anocther ¢lass 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 ~CH-;
Ar is selected from imidazolyl, pyrazolyl, 2,3-dihydrothiazolyl, quinolyl, indolyl,
benzimidazolyl, pyrrolo[2,3-b]pyridinyl, 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 oxo;
or a pharmaceutically-acceptable salt thereof.
30 Particular compounds of the present invention include:
(S)-3-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-(4-
quinolinylmethyhthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



R is O _sal kyl or C3_6cycloal kylrnethyl; Rz is methyl; R3 is

hydr oxyi soxazol i di n-2-yl carbonyl or hydroxytetrahydroi soxazi n-2-yl caﬁmmlzﬁ%
Qis -CO or -CH2-; 10 Ar is a 5- to | 0-nenbered aromatic ring syste
wherein up to 4 ring atons may be heteroatons i ndependently selected from
ni trogen, oxygen and sul phur, the ring system being optionally substituted
by 1, 2 or 3 substituents independently selected from Cl.4alkyl (optionally
substituted Wwpolpugsor 3 hydroxy groups), Cl-4al koxy, Iﬁ@lngg@zrbm{)pal oaI kyl ,

di hal oal kyl, trihal oal kyl, C1.4al koxy(, .4al kyl, C 4al kyl'thj o, .

4al koxycar bonyl , Cz-4al kanoyl oxo, nitro, cyano, NR6R7 and - CHZNR8R9 R6

and R7 eac e nden nt en atomor C'.al kyl, or

t oget her, %YH] E4 fyﬁ?xﬂf Pzéﬁ?i’% ﬂ]aé\ﬁ%ég‘ﬁl -Haperropriéhed forma 5- to
7- menber ed qsﬁbmtryaﬁmntm@bgrmyﬁhm&nmm(gmﬁ&daﬂ@l R9 each independently

r epr esent (é)né/dro en atom.o or 20 together with the nitrogen

atomto whit®H s Ché‘?‘%'zé‘ﬁe(ﬂ%XL ﬁ’gé‘”’fiWH‘ﬁlnP?mﬂ]é -[4-hydpseted  sat ur at ed

het er ocycl |15bx£z!oﬁnﬂnyl&i‘boﬂyl]1@-&\{effﬁpIituﬁ—m&ﬁﬁl%ryp)@gﬁe%ﬁﬂz &ﬁyrﬁxﬁhlhe ﬁﬁ'g . Another
class of conpound is of the fornmula (1) wherein: is ethy n- propyl ,

1- et hyl et AP 2- met hyl propyl, 2, 2-di net hyl propyl or 25 cycI opr opyl net hyl ;

Rz is methykys. ﬁalyu:@xﬁm{@mmaqm)@ﬁynds-ﬁe@ il @ah bpyBl6-(4-
hydr oxyt et rahydr oi soxazi n- 2- C %ﬂ:\f Pyg 2- Ar is ab-to

10- menber edUpliverben o ?]@fﬂr%ﬂé?%ﬁ@Hgﬁ)ﬁ@n% ring atoms may be 30

het er oat onggy 53Mﬂ@@d&Qﬁé’bﬁ(112)611&ﬁiz%@a%nyﬁ]r—@ﬂbtﬂyl161[@29&%5/1%&@61-3 Apdasyliphur, the
ring system being optional lﬁi/ supstituted b or 3 substituents

i ndependentedEipipy! en‘i”[?%) PRSP %‘H‘&l |y substituted by 1, 2 or 3
hydr oxy g¢ stpﬁmrhy@oxﬂﬁalxwaﬁn-z HRIOGENs-mBa)10ab kidiny {%Jﬂg?@{?ﬂf-fi%ﬂnolﬁi hal oal kyl ,
Cl. 4al kOXyG]pyﬁgiln-!( -y])mcthyl]thleno[g |3td5];:ygmid%ne~72 4%%\'31%90&6
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[(2-methyi-1 H-indol-3-yDcarbonyl]-
1—(Z-methylpropy])thieno[2,3~d]pyrimidine-2,4(1H,3H)—diohe;
(8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl- 1-(1-methylethyl)-6-(1H-pyrrolo[2,3-
15 b]pyridin-3-ylmethyl)thieno[2,3-d]pyrimidine-2,4(1 H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-propyl-6-(1H-pyrrolo[2,3-b]pyridin-3-
ylmethyl)thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[4,5-dichloro-2-ox0-3(2H)-thiazolylmethyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-
methyl-1-(2-methylpropyl)-thieno[2,3-d]pyrimidine-2,4(1 2,3 H)-dione;
20 (S) 6-[(3,5-dimethyl-1H-pyrazol-4-yl)methyl]-5- {4-hydroxyisoxazolidin-2-ylcarbony} } - 1-
isobutyl-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-d]pyrimidine-2,4(1 5,3 H)-dione;
(R) 6-[(4,5-dichloro-2-methyl-1H-imidazol-1-yl)methyl]-5-[4-hydroxy-isoxazolidin-2-
25 ylcarbonyl]-3-methyl-1-(2-methylpropybthieno{2,3-d]pyrimidine-2,4(1H,3H)-dione;

(8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-[(2-methyl-1H-benzimidazel-1-
ylmethyl]-1-(2-methylpropylythieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 6-[(2-ethyl-1H-benzimidazol-1-yl)methyl]-3-[4-hydroxyisoxazolidin-2-ylcarbenyl]-3-
methyl-1-(2-methylpropyljthieno{2,3-d]pyrimidine-2,4(1 4,3 H)-dione;

30 {S) 5-[4-hydroxyisoxazolidin-2-ylearbonyl] -3-methyl-1-(2-methylpropyl)-6-{(2-propyl-1H-
benzimidazol-1-yhmethyljthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



-17 PCTI GB02/ 03399 d _4al koxycar bonyl, C2-4al kanoyl, oxo, nitro, cyano,
NR6R7 and - CH2ZNR8R9; R6 and R7 each independently represent a hydrogip\@®§@h
or Cl-4alkyl, or together wth the nitrogen atomto which they are t
forma 5- to 7-nenbered saturated heterocyclic ring; 5 R8 and R9 each

I ndependently represent a hydrogen atomor C' alkyl, or together with the
nitrogen atomto which they are attached forma 5- to 7-nenbered saturated
het er ocycl i cWOi0@11868r a pharmaceuti cal | y- accept abl e sal tpctthgigaio Anot her
particular class of conpound is of the,fjormula (1) wherein:  to R is ethyl,
n-propyl, 1-nethylethyl, 2-nethylpropyl, 2,2-dinethylpropyl or

eyl 0 opY! s thier B R oy B b5 IR O LSRBRBIL BB RO O
up to 4 r|nygé@@nmdmaylﬂemeétemdéﬁﬂhwnmnmsﬁkhmﬁﬁﬁmyxmeIected fron1n|trogen
3 Stbst | T uery St 2 L R R oSS, T 2
substi t ut edylinythﬂl] 3-2netyl- B(Zﬁgncthrimyng)ﬂuup[ﬁﬁ d]@ﬂr#mﬂhe}xyf(lb’ iipldgen, hal oal kyl
42l Koxycat b AEs e HRARGnedS  p lhe dudii o. o
and R7 eacht- ylnﬂélpléﬂd@m‘teﬂylpr@p]ﬁthsmiﬁ Bd]ﬁyynirda@émaﬂ BH)-dibneC1- 4al kyl , or
P menber ed Shrir Aal BRSPS BRI R R S T @‘a%ﬁ‘ﬁanﬁa@éirn?eﬁt ry
repr esent aylhytﬂylbg@mmyimopyl)tﬁi&noéz ky!]pymmdmea 4(kjgfm)ktmmew th the nitrogen atom
fing: or a Dhatrae b ER A By T R B e g of
conpound io slH}fnntlml f ghnvﬂﬂyath(emc)[zﬁmemmme -2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl- [-(2-methylpropyl)-6-[2-thioxo-3(2H)-
benzothiazolylmethylilthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-[4-chloro-2- oxo-
3(2H)-thiazolylmethyl]-thieno{2,3-d]pyrimidine-2,4(1 H,3 H)-dione;
15 (S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-methylpropyl)-6-[2-0x0-1,3-
benzoxazol-3(2H)-ylmethyllthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(S) 5-{4-hydroxyisoxazdlidin-z-ylcarbonyl}-3-mcthy1~1—(2—methy1propy1)-6—[(2-
oxo[1,3]thiazolo[5,4-b]pyridin-1-(2H)-yDmethyl]thieno[2,3-d]pyrimidine-2,4(1H,3H}-dione;
(8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(2-methylpropyl}-6-(1H-1,2,3-
20 benzotriazol-1-yimethyl)- thieno[2,3-d]pyrimidine-2,4(1 H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-(1H-pyrrolof2,3-
blpyridin-1-ylmethyl)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-1H-
pyrrolo[2,3-bIpyridin-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-é-ylmethyl)-1H—indole—5-carbonitrile;
(S) 5-{4-hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(2-methylpropyl)-6-[2-oxo-1,3-

benzothiazol-3(2H)-ylmethyl]thienc(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-
30 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-
methylpropyljthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



Rl is ethyl, n-propyl, 1-nethylethyl, 2-nethylpropyl, 2,2-dinethylpropyl or
30 cyclopropylnethyl; R2 is nethyl; R3 is hydroxyi soxazolidin-2-yl car1bpjryw 3006
Qis --CO or -CH2-; 1 7 JAN 2006 WD 03/011868 -18 PCTI GB02/ 03399 Ar i's
selected fromimdazolyl, pyrazolyl, 2,3-dihydrothiazolyl, quinolyl,

i ndol yl, benzi m dazolyl, indazolyl, pyrrolo[2, 3-b]pyridinyl,

1H 1, 2, 3-benzotriazol yl, 2,3- dihydrobenzot hi azol yl,

2, 3-di hydr obeoasmugazol yl, 2, 3-di hydrobenzoxazolyl and peycrozesses

1, 3-thiazol o[ 5, 4-bl pyridinyl, the ring j[syst em bei ng optionally substituted
by 1, 2 or 3 s substituents independeh% y selected from d - 4al kyl

hal oal Kyl , (B T APRY TR Suariooi > R ey B e P s U eyl 1 b o
G _4al kkoxyg@kibiarsyinetd]-datdgglrbighol2,B¥pyrimidine Q,4( 17y, 3MdioddR6R7 and - CH2NR8R9;
togethor . W KRCCRUTE RS oM B AL I HFB0RF ached form a 5. to
7- menber ed isaidalidih@chrboagil-emuchyt-popylitigiol RB dpnemidle 2acii 3mdagpendent | y
P ESeTt, AoV SHER LEIGR S S ol BOBRMEL W IE o000 atom
het er ocycl icylséing]-1-01-mathpe@yIRies, 3-aplhindRe Capraiiaisal t thereof.  Anot her
Lo o o QPO O A L B2, (ot g B o 1P oPY
4- hydr oxyi s@xasnlihfiatbodyly- eayPnyl-ineth@ethf)thi€d 2, Ph)pyrteidme-5-carboxamide;
(S) 6-[3,5-diethyl-1H-pyrazol-4-ylmethyl]}-5-{ 4-hydroxyisoxazolidin-2-yljarbonyl } -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-djpyrimidine-2,4(1H,3H)-dione;
S) 5-[4-hydroxyisoxaz01idin-2-y1carbony1]—3-methyl—1—(2-fnethy1propy1)~6-{2-methy1—4—
quinolinylmethylithieno{2,3-dlpyrimidine-2,4(14,3H)-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-quinolinylmethyll-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 quinolinylmethyDthieno[2,3-dJpyrimidine-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,blpyridin-3-ylymethyl]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;
(8)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl}-6-[2,3-dihydro-6-methyl-3-
30 0X0-pyrazin-2-ylmethyl}- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(5) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]}-3-methyl-6-[(2-methyl)- 1H-pyrrolo[2,3-b]pyridin-
3-yD)methyl]-1-propyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



Ar is selected fromimdazolyl, pyrazolyl, 2,3-dihydrothiazolyl, quinolyl,

i ndol yl, benzim dazolyl, pyrrolo[2,3-b]pyridinyl, 1H 1,2, 3- benzotrlﬁjghwhmﬁ
2, 3- di hydrobenzot hi azol yl, 2, 3-di hydrobenzoxazol yl and
|,3-thiazol o[ 5, 4-b]pyridinyl, 25 the ring system being optionally
substituted by 1, 2 or 3 substituents independently selected from nethyl,
ethyl, propyl, tert-butyl, chloro, fluoro, thioxo, hydroxynethyl,

met hyl t hi o, woiowessset hyl ami no and oxo; or a pharnaceu@tgﬁk&mnggceptabIe
salt thereof. 30 Particular conpounds Qf t he present inventjion Include:
(S)-5-[4-hydroxyi sox azolidin-2- yIcarbonyI] 3-net hyl - |

(2. 3 0] pyr | g e A R T RSt v e 10

PCTI GB02/ 033&&hyiR)-methyl-1-propyl-thieno[2, 3-d}pynm1dme—2 A(1H,3H)-dione;

5-[ 4- hyd ' | i di n- 2 b met |)-6-(4-
ul nol | nyl KT DR R SRl 3B e Fatanat T o )
6-[ 4, 5-di cfﬁaozimicﬁzdmtyﬂlyéth}ﬂ]k&mm[t ﬂamhmikhrwmmlyﬂj dibnef 4- hydr oxy- 2-

i li di 3- et

(2~ ot hyt e py T PRI B o PR AR ooy L eraiihesh-od
5-[4-hydromyﬁﬁﬂkaiﬁ%ynl@x@mwwﬁmah@nyahyﬁmﬁﬁbnmtH?a&ﬁhﬁﬁihyIpropyl) 6- (4-

LA byl oxa SoR AP AR SR FH R PO ARG | 1) ndol - 3-y1) m
ethyl ]-1- (2ntmidaydipetpathyixtiéne2d-Zpdinadipy e B @iode;4( | H, 3H) - di one; 10 (S)

rol ol 3,5 B BUF PR R T Ty SRE D AR e Bt

rg, 32!) h dijOIﬁl epyrroo)2, 3-b]|pyr(1jd1n -1-ylmethyl}thienof2,3- d]pynrmdme 2 4(1H 3H)~d1one "

“ndol - 3oy ) S EERpRy Rz R R -ipprony 672 Rebii s

EZ[ 2 g] 8?/ (r) i p‘_ﬂ-rd]o[ﬁ%—ﬂjplﬁgTLHS-@kﬁcltl'lgg’(hfbﬁo[Z,GS)pynmldtme—Z A(TH,3H)- choneh e - (1H pyrr
ol o 2, y %h)'? g%/(g'éﬁé‘lﬂr BFP W‘H’é Wﬁﬁﬁék’b‘%ﬁ”ﬁ'@%ﬁ@ﬂ‘ﬁiﬁgﬁ " di ong?/

ylcarbonyl]-3-methyl-1-(isobutyl)-thiene[2,3-d]pyrimidine-2,4(1H,3H)-dione;

15 (8)-6-[3,5-dimethyl-1 H-pyrazol-1-yl methyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyi]-3-
methyl-1-(isobutyl)-thieno[2,3-d]pyrimidine-2,4({ L H,3 H)-dione;
(S)-6-[2,3-dihydro-2-oxo-1H-benzimidazol- I -ylmethyl]-5-[4-hydroxyisoxazolidin-2-yl
carbonyl]-3-methyl- 1 -(isobutyl)- thieno[2,3-d]pyrimidine-2,4(1 H,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- 1 H-pyrazol-4-ylmethyl]-5-{4-hydroxyisoxazolidin-2-ylcarbonyl]-1-

isopropyl-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(8)-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-1 H-imidazol-1-ylmethyl]- 1-ethyl-3- [(4S)-4 hydroxy-2-
1soxazohdmylcarbonyl}-3-mcthy1-thxeno[2,3-d]pyr1m1dme-2,4(1H,3H)—d10ne,
1-ethyl-5-[(48)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-(1H-pyrrolo[2,3-b)pyridin-3-
ylmethyl)-thieno[2,3-d}pyrimidine-2,4(1H,3H)-dione; '
1-ethyl-5-[(45)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-propyl- 1 H-benzimidazol-

30 1-yl methyl}- thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyl]-3-methyl-6-[2-0x0-3(2H)-
benzothiazelylmethyl]-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



(S

5-[ 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] - 3-net hyl -1 - propyl - 6- (1H pyrr oJ| 9[ﬁ ??dg
] pyridin-3- ylmethyl)thieno[2, 3-d] pyrimdine-2,4(1 H, 3H)-dione; (S) N0
6- [ 4, 5-di chl or 0- 2- oxo- 3(2H) -t hi azol yl net hyl ] - 5-[ 4- hydr oxyi soxazol i di n-2-yl ca
rbonyl | - 3-

met hyl -1 - (2-met hyl propyl) -t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 31) -di one; zo ()
6- [ (3, 5- di megbhydmlsdk pyrazol - 4-yl) net hyl ] - 5-{4- hydr oxyi sg 5192 d| - 2-yl carbon
yl') -1 isobutyl-3-nmethylthieno[2, 3-d] p)'/rl m di ne-2, 4( 1H, é@ d) (S)

5- (4- hydr oxy| soxazol i d| n- 2 yl car bonyl }= ST- i sobut yl - 3-met hyl - 6- [1 3 5-
trinmethyl- Pglra zol - 4-yl nmet hyl thlen0523dﬂg i m di ne-2, 4(1H, 3H) - di one;
(R 1 -gthy! [(4S)—4—hydroxy—2—1soxazo idinylcarbonyl|-3-methy {2—methyl 1H-pyrrolo[2,3-

62[ (455 di phyyRtie:33imRkyIienotd3-Mb e @he- 1AM )IBIaME;] - 5- [ 4- hydr oxy-i soxazol i di n
yl car bony| J:-e8whe{fgr4-hydroryRetonsropdisgsareai-gmsyl-8Lypya- IBkinddi ne- 2, 4( | H, 3H) - d
ione; (S) yimethyl]- thJ.cno[23 d]p}/mmdmea 4(1H3H)-dm

5-[ 4- hydr oxyi soxazol i di n- car bonyl ] - 3- n'eth | -6-[(2-met hyl -1 H benzi m dazol
-1- yl) et ﬁ;ﬂ“}ﬁ‘ihﬂﬁ%ﬁ’?ﬁ?@ﬁ%&)@’l‘:ﬁwklﬁd[SQbui&lh%/Hyﬁ@ﬂﬁﬁpdl-héd@le&(y&hﬁm—i) di one;
(S) 1-4-ylmethyl}-3-methylthieno[2,3- di -241H3 di

6- (2- et hylprlazl—?- bane T dag ol Ty et T e Y L e-dier

roxggl soxazol i di n-2-yl carbon

yl]-3- net [l ﬂﬂlﬁirWtswgﬂz?}rdépwlﬂrm@Hd[ Bo yxrstihhlcﬁj

S) 5-[4-h idn -dione;
T

benzi mi dazétl @W}WYW’W?IH%‘E%&CF@“SH Jd}"ﬁy‘ﬂ fringiet-B-mgtyl By 3H) - di one; 1 7

JAN 20961&’%@3&&%&@@8&1 Bﬁafpﬂyﬁﬁ%i 9{9 (aﬁ)ynmldme 24(1H3 -dione; _
5-[ 4- hydr oxy| soxazol 1 di n- -dyl car bon é yl propyl L 6-[2-(1ne
;L

hyl t hi 0) - ST hERyeerviasEgel '%'V%?Wl]']ltlfﬂbétﬁb?‘ —13&13@?9@375111%1&%@&@0

t

(1H, 3H) - di Qt}ﬁnetﬁ;@s-memykhleno[z 3-d] ynrmdme—z 4(1H 3H)~d1

5-[4- hydr oxg/l soxazol i di n- -}yfl carr) bon hy dr oxynet hyl ) - 1H- benzi m dazol -
[3,5-dimethyl-1-phenyl-1H-pyrazol-4-y methy!]- -[(4 —4 hydroxyxsoxazo idin-2-

yl rreg hyl | - 3oyl =kothgt-0RdetiyluneRpyd-Nb iR aal-2 43 Vg dned di ne- 2, 4(1H, 3H) -di on

g [ 4- h3(/dr15o>§5,[f5’§"@§&3211ﬂ Aol g pearcbt Ay hvgopiorsaidiyfani no) - 1H benzi m

IH dga)ol dl y|y135§1§7«mﬂ]13'rliétﬁﬁ—‘lfﬁ&ﬁ}%l’n%a%k]ﬁrﬂhn@ﬁ@Zhabaﬂﬁldﬂiﬁ@ m di ne- 2, 4(1
1 ON

5- [ 4- hydr oﬁ%ﬂéﬁ%&z@?‘ﬁi‘%@lﬂ Yredy e+ Brdmay gz dtnylealSimretyénizi i dazol - |

-yl et hyl &o gmu,)ag hia dgmg pyri m di ne- 2, 4( 1H, 3H) - di one;
(S)-5-[4- h];gré?%ﬁpgig |stc‘)m>{ja§gf} Icgmﬁ J

| - (2- et hyl r{@é‘b ydr@cy[se@zghdgx_y{clmi%em]o} Iaet?{ﬂ I- (lsopropyl)-gi[(2—0x0th1azolo[5 4-
| H- i mi dazolpiphrigh-rerhyhhthiipneha 3-dyeyidine-gime; 2ndicke, 3H) - di one;

riectiyl-4eb#yBHY~ di one; 30

6-[2,3-dihydro-2-oxo-1H-benzimidazol-1-ylmethyl]-5-[(45)-4-
hydroxyisoxazolidinylcarbonyl]-3-methyl-1-(isopropyl)-thieno[2,3-d]pyrimidine-2,4(1H,3H)-

dione

6-[5,6-difluore-2,3-dihydro-2-oxo-1H-benzimidazol-1-ylmethyl]-5-{ (45)-4-hydroxy-2~

25 isoxazolidinylcarbonyl]-3-methyl-1-(isobutyl)-thieno{2,3-d]pyrimidine-2,4(1 H,3H)-dione;
5-[(45)-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-ylmethyi]-1-(isobutyl)-5-(tetrahydroisoxazin-2-ylcarbonyl)-
thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

30 6-[2-bromo-4,5-dichloro-1H-imidazol-1-ylmethyl]-5-{(48)-4-hydroxyisoxazolidinylcarbonyl}-
3-methyl-1-(isobutyl)thieno[2,3-d)pyrimidine-2,4(1H,3H)-dione;



(S
5-[ 4- hydr oxyi soxazol i di n-2-yl carbonyl ] -3-net hyl -1 -(2-nmet hyl propyl )-6-[2-thio
x0-3(2H) - benzothi azolylnmethyl]thieno [2,3-d]pyriridine-2,4(1H, 3H)- (f“7oﬁ\‘§1;20{15
(S
5-[ 4- hydr oxyi soxazol i di n-2-yl car bonyl ] - 3-net hyl -1 -(2-met hyl propyl )-6-[4-chl o
ro-2- oxo- 3(2H)-thiazolylnmethyl]-thieno[2, 3-d] pyrimdine-2,4(1H, 3H) - di one;
1s (9S)
5- {4- hydr oxy "WuRa78i di n- 2- yl car bonyl } - 3- net hyl - | - ( 2- netstglgeenEyk) - 6- [ 2- oxo-
1, 3 benzoxazol - 3(2H) -yl et hyl ] t hi eno| 2,,,% d] pyri m di ne-2, 4(-2H, 3H)-di one; (S
5-[ 4- hydr oxyi soxazol i di n-2-yl car bonyl } met hyl -1 - (2- met hyl propyl )-6-[(2
oxo[ 1,3]th | .o N - ot | ienc N
1256} oy 114 ne 2 IR S RO ot

[ 4- hydr oxipidesidZdilipwdicin- Rylyebali-tinmpl2]3-Bpyratitipé-2 H(1ESHmetony| propyl ) - 6- (1H 1, 2
’(?é) 20 benz ok, 8zl ki SVaE dhblok fearb Sy BAYhény?1 Hs B B At gmity o 3F) - di one;
5- [ 4- hydr oxiniidmrizseilpydidm-2ylyetpi-timy]2]3-Epynietidiye-2, Helﬁmtohy,l propyl ) -6- (1H pyr
() °L 2 37 PERYE bisrtint PR lbet B0 s Fasfh RYGLIA! ne- 2, 4(1 1, 3K -l one:
5-[ 4- hydr oxypﬂoodalkaChrﬂbrryl]21~@d09!apﬁbﬂh§ehc}[23-cﬁ]|gafﬁh1§ldind—2,4(2H,BHD-hliyﬂ1epr opyl)-6-[(2-net
hyl -1 H pyrrolo [2, 3-b]pyridin-1-ylmethyl]thieno [2,3 -d]pyrimdine-2,4(1
H, 3H) - di one; @8 4 Bhroxy-2-isoxazolidinylcarbonyl]- 3-methy1 1- (1sobu%) -6-[2-

1-[1, 2, 3, 4-t et rahydr o- 5-[ 4- hydroxyi soxazol 1 di n-2 carbonyl]-3-nethyl -1-(2-
met hyl propy[“)‘ﬂ‘@f%ncﬁlybkiﬁﬂﬂff’éﬁblﬂ‘ﬁﬂ%‘oH]WPWW@P%Z 6934 Bdivpe:) - 1H- i ndol e- 5- car bon

itrile;  (S}yus)-4-hydroxy-2-i lidinylcarbonyl]-3-methyl- 1-(isobutyl)-6-[2- 1 a

5-{4- hydroxyi s%)xazolmlxél r%s-‘oéi?zf lclgcag)r?n” 35 y (lfw Uty? [ (mﬁth)(%l;O ;yfl) 6- [ 2- oxo-

1,3 benzotﬂhlrlaéaéplml@lﬂ{}?y@ﬂ@@ﬁ)ﬂl ‘{]Piﬁinéﬁéi %4GHsﬂﬁ§3¢mnmadﬁi ne- 2, 4( 1H, 3H) - di one;

(R) -5-[4-hyd Jidin-2-ylearbonyl]:3-methyl- L (isobugyl)-6:{2.3 diydro-6-methy .

5-[ 4- hydr oxg/ﬁ)séxa%éoﬁws%a?oitg cglrcaroonn” I%e e ]r;}'/so u6‘/) t 1hyylﬂ-lrlfll-m‘ih}r{ldol 3-yl met

hyl ]-1-(2- S&-mrEeRR-prepyi) m%%ﬂmy@mdjnwr‘!{ %Fﬂﬂam@; 4(1H 3H) - di one; (R)

5- [ 4- hydr oxyi SOX@&PAH&&Ka@e&CMiy%@J&B@ﬂB!LJltS?hefE@it hyl - 6-[2-met hyl -1 Hi ndol - 3-yl met

hyl]-1-(2- rrethyl propyl)th| eno[ 2, 3- 1pyr| m di ne-2,4(IH 3H) -dione; 1 7 JAN

2006 WO 03/ &% L:: (Compoyes ahihe __'_'_~

oLy SOX@%abéﬂa@of%oaﬁum&marwelpméareaesmun@m[c%pgoeggém amiag) - 31 ni daz
bl pyr di - ségrifed beyaiDheloving gyore A by 2 - Tapppler hareinater Prosessvaforde di one;

(S) 6-[4, 5 gghlian er%va%wwunhéﬁlfmnqmgl ar:é— V108 R¥lekier £ A YHHOXY - 2-
i soxazol i di ny carbonyl]-3-nethyl-1-pro ? hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H)
- di one: invention and are as described hereinafter. Ncccssary starting matenals tnay be obtained by

standard procedures of organic chemistry. The preparation of such starting materials is

20 described Within the accompanying non-limiting Examples. Alternatively necessary starting
materials are obtainable by analogous procedures to those illustrated, which are within the
ordinary skill of an organic chemist.

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

literature or known to the skilled chemist as appropriate for the removal of the protecting



s (9)

- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3- et hyl - 6-[ 2- (et hyl am no) - 1H Zl m
| d<[azol y y y yl'] y [2-( y ) 1 -}Jﬂh }005
1-ylmethyl]-1-(1-met hyl ethyl)thieno[2, 3-d] pyrimdine-2,4(1H, 3H)-dione ; (9S)
6-[4,5-dichloro-2-nethyl- | Himdazol-1-ylnmethyl] -5-[4-hydr oxy- 2-

i soxazol i di nyl carbonyl] -3-nethyl- |

- (1- et hyl et wyplo)tidsgeno[ 2, 3- d] pyri rni di ne-5- car boxam de; Pcflé}mmm
6-[ 3, 5-di ethyl -1 H pyr azol - 4- yl met hyl ] { 4- hydr oxyi soxazol'i di n-2-yl ] ar bonyl }
-3-nethyl - 10 1-(2-nethyl propyl)thi eno% 3-d] pyri m di ne- 2, 4(1H 3H) - di one;

g %3 (1, 1- AR Ry §u5h Bethedsreipe phasensp asiGetioet pmentl i) by P@teftﬂl-glﬁww oXxyi soxazo
l'i di n-2- yh&&ﬁbﬁi’l\xyﬂmcﬁstﬁmﬁd&ybfgrbups ¢le=whete iy hp ioRWdlg.t hieno [ 2, 3

pyri m di ne-2, 4(1H ';?, %%

5- [ 4- hydr oxyi soxasWf l(?lprt"ZtI% 3Pofwy]ir%yﬁﬁ‘fﬂﬁlmqexﬁplﬁ%ﬁ?%bﬁww 6-[2-meth
yl -4- qui nqhspecyilm&rkwh.latth@noia&yﬁﬂydhwlﬁ {cBietiaMerridiethyikityt 3H) - di one; 15 (S)

6-[ 6-fl uoro-4- UI nol i n th ’FL 5- ydr oxyi soxazol j di n- 2-yl car bonyl

} - 3- met hyf -FP1p Yﬁléft“ﬁ*ﬂ%ﬂ fﬁy/ file f[‘fyésﬂél ?EI?“P&FP‘?%#%WIPHE(HIHIM di one; (S)
6-[ S-fl uor thﬂle{WGﬁlldyBHﬂdrg&fubydsﬂecﬁﬂi Anlwﬂrd%yﬂyﬁsﬂﬁyé ﬁ%?graﬁbcar bonyl } - 3- net

hyl -1-(2- et yl)-th 2,3-d d d S
5y{4 h3(/dr o@l’g%%}ﬁﬁﬁiy 1) Wflc%rﬁg[a¥1@5’ﬁ9%f}996r§:aln4;éﬂi¥§leaql @alwxwm%%&?n ( %5 20

qui nol i nyl rreipb&du)ytrﬂw@mﬁ@hy@ odh &ﬁﬁhyﬂio? 8 2o (Je&ﬁe@hﬁyt&ka@ft@cgra(n@-yl}
5-{4-hydro soxazol i di #Iocar%ogg -3-net hyl -1 -propy ui nol i n-4-
yl met hyl ) t W8 HEPrptestisn &1“39?3? urh @C‘ﬂgmpw%ﬁéces
5-{4- hydnowms&a@z&écndg Frodr. yrlhﬁ@fdaefh\ﬁp}e &rﬁﬁhlhaﬁbl olrmﬁal,udmﬁ tﬂt{dn@ﬁ belu% 6- (4-
qui nol i nyl net hy I L )ﬁg%rlmdlne (1 3H) - di one;
5-[ 4- hydro%ﬁ}?ys!’(%i ?@‘1 By Wa‘OISOVﬁ’é*’t‘f‘?‘ff’llysﬁsufhzasnet hyl propyl ) - 6 [ (2- et
rl—llyli%l—l; H;i PY rgalddunf-gn- azab:]aﬂy Rl tetiniivay i lmetyybilor bargiaR{ilsBa glpyteh Mdi ne- 2, 4( 1
i one; . ) . . '
[ 4- hydr oX§# g‘ﬁi‘&'ﬁ‘?}ﬁyﬁihﬂ-"?@ methyiglmyleiy! sopRupX e rmvsdfenekmRls- Bhy | ) - 6- [ ( 2- et

ﬁyl -1 H  pyrife@in@nt w1th a suitable acid such as hydrochloric, sulphunc phosPhonc or trifluoroacetic
E é) 35b][ %Hﬁgi"g@fl &@‘g?/f“%ftr‘ﬂ"lf '%%’%‘B‘F‘B‘gm °ju a?r:%‘{]dﬁw fiyo) %‘ oﬁmﬂaﬁz '6-[ 2, 3-di hy
dr 0- 6- met hytktraBut3@mostivpytuagden Adeybtvelylay hikyl group may be removed, for example, by
Eshl[ inﬁ[y?jr g)f%% ; Ivr?ng‘lda;ngﬁﬁaflzgéé*l@ ?“E%Iﬂ/ﬂl%géé ﬁ%g%ﬂ/ﬁo‘i%m[t?’?cwdﬁﬂ %I Hpyrrol o[ 2, 3
- b] pyri di n-examply,lbpreredtagt frith lan alpdlioparhl diabyiighosphfd2 s@dhad Paitubni | di ne- 2, 4( 1
H, 3H) - di one 1pheny¥phosph1d&23 010 (tsor\él()an?p c(, g)} f1fc83§r§cnt with a boron or aluminium trihalide such as
20 boron tribromide. Alternatively a (1~4C)a1ko$cymethy1 group or tetrahydropyranyl group may
be removed, for example, by treatment with a suitable acid such as hydrochleric 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 exarnple 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



-22 5-[(4S)-4-hydroxyi soxazolidin-2-ylc arbonyl]-6-[2 -(hydroxymethyl)- |

H benzi m dazol - | - ylnethyl]-3-nethyl-

| - propyl -t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one; 17 JAN 2006
5-[(4S) - 4- hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3-net hyl - | - propyl - 6-[ 2- am no- | H
benzi m dazol -1 -yl nethyl]-thieno[2,3-d]pyrimdine-2,4(1H, 3H)-dione; 5
(S)-5-[4-hydroxyi soxazol i di n-2-yl carbonyl ]-6-[2-(hyd. roxynet hyl ) -1H benzi rni
dazol -1 -yl  matdaplipss3- met hyl -1 - (i sopropyl )t hi eno PCT/GBO2/03399

[ 2, 3-d] pyri m dine-2,4(IH, 3H)-di one; é 5- [ 4- hydr oxyi sox . ...

azol i di n-2-yl carbonyl ] - 3- net hyl - | %pr opyl)-6-[2-am no- | H

benzi mdazo t hi en d imdipe-2,4(IH, 3 di one;
(S)-5-[ 4 hyh?%‘l? Fgﬁﬁ{%‘%‘%‘}“ﬁ &°Re- %R?F ?%f %g‘ﬁ%}?' ]ai’é‘““yﬂ%‘f’wugh ¥ a3 bk
- (i sopropyl a)lkcﬁyc[aﬂ}oﬂﬁtohgtbyl Igi'duﬁ @ay be removed for example, by hydrolysis with a suitable _
?é; rolof2, 3b bJ s%gr%lls%h I;Jllkah 1¥1|et Qr&(/)ml:lt or%gan[xp%é 11th1an%¥sc!dg]1r19 lllyg.%_xl%é.ll( 1H, 3H) - di one;
5- [ 4- hydr oxxiites:0X @elpin dilrprdp phabas b&ﬁﬁuﬂoxf&:&fmﬁﬂhgﬂouﬂ: méy EaphoRY, - 6- [ 2-nmethyl -1 H

- rrolo [2,3-b]pyridin-3 eng[.2, rimdine-
Bl TS onsdumpl e e iR At bty & Do PR Prar . o)
met hyl ] - 5- [ ddiidroaseyic 36X agdin aﬂyhﬂetﬁaxyydrﬁmyI@MEﬂwhas IBdnlyibxyearbonyl group

( (SI) S gbrgyg) Ia%;ynaétrmt{wiii 1%%&%' rl% ﬁz%}cr%naﬂo over a c aljgé Sach 4 s

met hyl ] - 5- [ ghilijnelh-exyhasdxiazol i di n- 2-yl car bonyI ]-3- methyl- |

2 (SI) _Sg?l['ltz?/g? ;j;[ EI)ISEBC gzotagPBn Lr?dﬁebr@#&t?%ng a] g’ro%lr;g is Iquill(yj/ rAgs;cribed in ‘Protective
It h ?/ngE gylg] 6151:1153411 b)%?lggﬁtrﬁlm@a&ﬂkéddjyﬂ \;(ZFyMcomja,rm@myi Hres3¢198$)hayd - | - (i sobut yl ) -
13, 5 df et HAEH TSR i GrEshe Sy P Catqns Y Reses PGB sy

car bonyl ] - 3mteRaiesi{1Ml). | - propyl t hi eno[ 2, 3- d] pyrl m di ne- 2, 4(1H, 3H) - d| one; (S

ST TR R T LR LR e Rl

5-dmet hyl i sfaxctidz krodp ylpreedckey) ﬁarkﬁpfbﬂarh}/ﬂkﬁr@)byt Sfake followmc processes:

azol i din-2-yl carbonyl]-1-(isqgb -
3- net hyl t i Eno[ ZI?%‘]%F‘g?%gﬁgal\é%‘(“fﬁ(@—D -dione; 25
6-[ 4, 5-di chl oro-2-net hyl -1 Hi m dazol - 1-yl net hyl ] - 1- et hyl - 5-[ (4S) - 4- hydr oxy- 2
- 1so xazolidinylcarbonyl]-3 -nethyl-t hi(ﬁ@
[2,3-d] pyrimdine-2,4(1H, 3H) -di one; cl-ethy4-5- [(4S)-4-hydroxy-2-isox
azol i di nyl carbonyl ] - 3-met hyl - 6gé 1H-pyrrol o [ 263, b] pyri di n- 3-
yl met hyl)-thieno [2,3 -d] pyrim dirmg- J) T+ 3H) - di one; 1-ethyl -
n

-[(4S)-4- hydr oxy-2-is oxazolidinyl carb I
- 3-net hyl - 6-[ 2- propyl -1 H benzi
|

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 R
Ha\N o CHel
!
S
OA‘T‘
R1



so 1-yl nethyl]- thieno[ 2, 3-d]pyrimdine-2,4(1H, 3H)-di one;

1-ethyl -5-[(4S)-4- hydroxy-2-i soxazol i di nyl carbonyl | - 3- met hyl - 6-[ 2- oxQ- 3
(2H) - benzot hi azol yl met hyl ] -t hi eno[ 2, 3-d] pyri xni di ne 2, 4( 1H, 3H) - di oné:7 JAN72006
JAN 2006 WO 03/011868 - 23 ~ PCT/ CBO2/ 03399 1- et hyl -

[ (4S) - 4- hydr oxy-2-i soxazolidinyl carbonyl] -3 -net hyI -6- [2-methyl - |

H pyrrolo [2,3- b]pyridin-3-ylnethyl]

t hi eno[ 2, 3- diyoywsiikedi ne- 2, 4( 1H, 3H) - di one; JGB02/0339

1-et hyl -5-[(4S)-4- hydroxy- 2-i soxazol i di nyl car bonyl ] - 3- n'ef:ﬁ iB é’{% cyano- 1H i

ndol -1- ylmethyl]- thieno[2,3-d]pyri ni &f he- 2, 4( 1H, 3H) - di one; S
gt E E]Leltsilyl h%q]raco ngtgl L%O%Qla%r;yl car bonyl ] - I -(isobutyl)-6-[1-isopropyl -3, 5-

pyr azol - 4- yI met hyl ] - 3-met hyl t hi eno[ 2, 3- d] pyri m di ne- 2, 4( 1H, 3H) - di one;

[ (4S)-4- q){ xy| SOX&ZEHdIn 2-yl carbon 1 ]-1- (|sobutyl) 3- et hyl - 6- [ 5- net hy
I -3 phenyl E)WQ&SZIB?thY e“ﬁi‘?@?ﬁ%?f?‘?ﬂoé?ﬂﬂfﬂw@@]uwmm di ne- 2, 4(1 H, 3H) - di one;
5-1(4S) - 4- hydr oxyi soxazol i di n- 2-yl carbonyl ] - 1-i sobut yl - 3- et hyl - 6- [ 5- net hyl -
3io
(trifluoronethyl)--1 H-pyrazol 4- ypmet
di one;
5-1(4S) - 4- hydr oxyi soxazol i di n\2
yl - I Hpyrazol - 4-yl met hyl]- 3-
H, 3H) - di one; 6- [ 3, 5-di net hyl
| H pyrazol - 4-yl net hyl ] - 5-[ (4S) - 4- hydr oxyi soxazol i di n- 2-
yl carbonyl]-1-isobutyl -3-nethylt hHeno[ 2,3-d] pyrimdine-2,4(1H, 3H)-dione; is

| ]t hieno[ 2, 3-d] pyrimdine-2,4(1H, 3H) -

]Ql'_*t(pl}'g'@ﬁut yl -6-[3-isopropyl -5-nmeth
Sno[ 2,3-d] pyrimdine-2,4(1

6-[ 3, 5-di net hyl - | - phenyl - I H pyrazol - met hyl ] -5-[(4S) - 4- hydr oxyi soxazol i di
n-2 yl carbonyl]-3-nethyl -1-propylthied épz 3-d] pyri m di ne- 2, 4( 1H, 3H) - di one;
6-(1 H1 ,2,
3-benzotriazol -1-yl net hyl) 4S) - 4- hydr oxyi soxazol i di nyl car bonyl ] - 3- net hyl
-1 - (isopr®p Wﬁtmsﬁuf:@%{ugd sﬁtbq quqrﬁién qsél32to4°embaoprmam~r@g synthesis:
5-1(4S) - 4- hydr oxyi soxazol i di nyl carb nyI ]m33- et hyl -
| - (i sopropyl)-6-[(2-oxot hi azol 0%‘52 4
bl pyridin-1(2H -yl )methyl]-thi B i ne-2, 4(1H, 3R)-dione 6-
[ 2, 3-di hydro-2-oxo-1 H benzini dazefl - 1- hyl ] - 5- [(4S) 4-
hydr oxyi soxazol i di nyl carbonyl ] - 3_geth gisopropyl)-thieno[2,3-d] pyrimdin
e-2,4(1H, 3H) - dione 0" N

Ri

(13)
10 &) reacting a compound of the formula (14} with RYL%
o
R2
N | X Q\Ar
A A8
) N
H
(14)

wherein L and 1.2 are leaving groups and R!, R%, R?, 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
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



6-[ 5, 6-di fl uoro-2, 3-di hydr o- 2- oxo- | H benzi ni dazol - 1-yl met hyl ] - 5-[ (4S) - 4- hydr

oxy-2- 25

i soxazol i di nyl carbonyl]-3-methyl-I-(isobutyl)-thieno[2,3-d]pyrim di n1e7- ’L‘thqﬂﬁ-l

, 3H) - di one; 5-[(4S)-4-hydroxyi soxazol i di n-2-yl carbonyl]-6-(im dazo]

1,2-a]pyridin-3-ylnmethyl)- | -

i sobutyl - 3-net hyl t hi eno[ 2, 3-d] pyri m di ne-2, 4(1 H, 3H) - di one;

3- net hyl - 6- [ Y¢Et0r#6d ndol - 3-yl met hyl ] - PCT/GB02/03399

| - (isobutyl)-5-(tetrahydroi soxazi n-2- yggar bonyl)- thieno ...

[2,3-d] pyri mdine-2,4(1 H, 3H)-di one; '

gyl: galrjrbgggl ]é’ncér EQIILIE 09? ﬂarx{nﬁg I%%%QJLCE&DHXHEB?EMAC tLe(I%:%)ence OPQICOIIOlXI}” SOX&ZO' I dl
- (i sobutyl )@mnf@n@{azd@ydqmyﬂq:moaum@e@gM:Qtn)H+3€£B+) dione; 1 7 JAN 2006 WO

03/ 011868 24 :
5-[ (4S) - 4- hyHF %@gé‘/ %%3““"%‘“? CarBamiY 2 shBpRDs usqd: particularly an
- (i sobut yl ) efgarfibagsmmtinasl ttld:’lh}df)miiHSultable solvents are usually aprotm solvents, for example

dazo[ 4, 5 di ne- 2, 4(| H, 3H) - di
51 (49) - 4 ngar YRR o R e TRl SR e P bty ) o
[
|

2-(met hyl t tmchi))r-oﬁiebhane Addmonally, a compound wtuch catalyses this type of amide bond

i niidazol 4, 3-cl i ne-2 4(1H, 3H) - di one
. 5 6-[3,5- %r& rﬁaa}oﬁ#s:écrarzﬁ? iﬁem ’% 3%%1]'3?%{5 ']{yf EPEAIRRIr oxy- 2-
i soxazol [ d| mphl@anhmmnlg@ eﬂab@utsa(ﬁi’CprHo)m&W qxamxkﬂarwajl]apm amttinne- 2, 4(1H, 3H) -di o
tS%l ! Qlyedroxy- 2-isoxazolidinyl carbonyl]-3 -nmethyl- |

(| sobutyl ) pT ﬁt (trifluoromethyl)phenyl methyl]-thieno [2,

] pyri medi ne- 2T4s( ﬂeadﬁ,oﬁ%b&tweﬁnmrcempound of the formula (11} and Ar is normally carried out
El(g(?%)hfy Pgﬁq{éﬁ ;Ir ertclg, ﬁg%%ﬁ? {gllsg ISL?: C%Eh%r?ﬂr\féxlde §uxp%ferféévmg groups include halo,
i m dazol - | -yllptammhlyrlb}:emd]|iﬁnm§a2t,1®-1dqqnyamdm3charred2>ut4(1 M—lnajrbobdenmn& asand
(SI) Sg bl[Jfrthglg %[yér gx(l?%?ﬁa?tla ly alrlg atzor%.ﬁ) Ao ﬁa%nz% tlsmpcra rgzi,n so?e cgcr?g?tﬁ%ei for
t hi eno[ 2, 3- df]apxyiemnmmmnmmrﬁ(rahg-lpﬁbﬁsndtomaefmahrdd nqntmaedmbedﬁpncm@hdeg{ﬂaccept abl e
salts thereof Synt hesi_s S, of ounds of
formila (1)2HE 5 Su? easg?del B%%gzg)muB ngnel?e kel d hI‘r%%)scr"“éaéz£,~:nénslS 510(“%;%&“% aﬁe’? descri bed
her ei nbel O\Apmmh mpeurslpmowlﬁcrmahk §mkedthtdugh Em@tpir@n heme Hoabtee it is Pr ocesses for
the prepar acgslm 0 OIIS H’l?svertlocess Ouar}ga?coOf orfm mw&nahgﬁxl} I'LE vaDrr?Vlcgr g as a
further feaflre- ot fhe PYRvVen n an IJare as escrlhb (ﬂl Kt Eearter .
Necessary sttamt irmgcam@hmfh@bmmgbetrmmbasemema liyc salt such as zinc chioride and

3-
5-
|
|
(

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 synihesis. 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



standard procedures of organic chem stry. The preparation of such starting
materials is 20 described wthin the acconpanying non-limting Exanp|es.

Al ternatively necessary starting mnaterials are obtainable by analog'bszs”‘\’“[mB
procedures to those illustrated, which are within the ordinary skill of an
organi ¢ chem st. Thus according to another aspect of the invention, a
conpound of the formula (1) may be fornmed by deprotecting a conpound of the
formula (1) wbeseisssat | east 1 functional 25 group is preLeRleds FOr
exanpl e, am no or hydroxy groups may be protected during the reaction
sequence used to prepare a conpound of#the formul a (1). Protecting groups
may in general be chosen fromany of the groups described in the Iliterature

or known t GOFHE (HRyheredy i enidipeBey Il o oF bt B iayazpr bt &t i on of t he

group in qugﬁggqmﬂn@mﬂnﬁgngghmm&mgguced by conventional nethods. 30
Protecting groups may be renp ¥ conveni ent nethod as descyibed in
the literature SFOMEBUHCIHES ff’ BSQ )I‘FBé( © ieed With sompadeb frmila fBr t he

removal of if i€ pREALLARIMIM bdse/sudN ARGV R4S 111§@1?01m2a§r08@§l&1@§%é1103399 group

in question, such nethods beln% chosen so as to effect renoval of the
protecting agPMEpm AAFEReANIATRER AT GEiet ieRRs P 1§ 6ups el sewhere in the

mol ecul e. A sui tﬁ@érﬁpoﬂﬁ@&ﬁﬁfhﬁ&lﬂ{)% ﬁe%p@em&ﬁmbegm?&;@fer@maexarml e,

an arylmeth Y group = (especi al | enzyl), "a tri group
(especi al | § khﬁ’lch@llwm@fhﬁwu%r Fog eiwérml& empperd eEthp @Plnyl))wherazn Qis

aryl di-(1- %Q@lekyéaa'bla thgédqyacén%wmﬁé mm%am@%kmgnyéa%oh xl A a
diaryl-(1-4Calkylsilyl group (especially tert-butyl Bhen IS|IyI) a

(1- 4C) al ky Ipredrisd pridisias pesst i P B yligHorhp-plicyano (I g-beagogriRensyPDY) B#p incdspeci al | y

allyl), & (o;lgaﬂi@g@}béﬁeagwﬁr&ttm&y&smg m(seﬁpaﬁduakthaeemma&mﬁwgﬁ&te@ﬁ a
t et rahydr opyranyl grou espeC|aIIy tetrahydroyran-2-yl). he deprotectlon

condi t i ons ckessuce REthepepEctscomad Hpir oups wil | necessarlly vary with the to

choi ce of prot echiRELifif UPte FAtSlae (10 ma s MRnEd fréHR a BSYIORS d¥Hle t@EAUP such as a
benzyl grou may be renoved, for exanple, by hydrogenation over a catal yst

such as pdl¥adi um on-charcoal . Alternatively a trialkylsilyl or an
aryldial kylsilyl group such as a tert-bgdHytedi nethylsilyl or a
di met hyl phenyl silyl group may be rerpved or exanpl e, by
F’lz.\ R21
X3

15 (15)

wherein R® is Cj.galkyl, for example methyl or ethyl, and R* is either -CH,L (wherein L is as
hersinabove defined) or ~CH(OH)Ar.

A compound of formula (15) wherein R* js —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 ¢)
above.

A compound of the formula (12) or (15) wherein R¥ is —CH(OH)AI may be formed

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



treatment with a suitable acid such as hydrochl oric, sulphuric, phosphoric
or trifluoroacetic is acid, or wwth an alkali netal or anmonium fl| UO{quEN 2006
such as sodium fluoride or, particularly, tetrabutylanmonium fluorideé.
Alternatively an al kyl group nmay be renoved, for exanple, by treatnment with
an al kali netal (1-4C)al kyl sul phide such as sodi umt hi oet hoxi de or, for
exanple, by treatnent with an al kali netal diaryl phosphide such as |ithium
di phenyl phosp¥® t@11868 for exanple, by treatnment with a bgh@ge9sssal um ni um
trihalide such as 20 boron tribrom de._36d_ter natively a (1-4C)al koxynet hyl
group or tetrahydropyranyl group may bDe renoved, for exanple, by treatnent
with a suitable acid such as hydrochloric Ofas trifluoroacetic acid.
Alternatively a suitable protecting grgup flor a hydroxy group is, for
exanpl e, an acyl group, for exarffie al kanoyl group (especially
acetyl) or an aroyl group (especial i 25 ehoyl). The deprotection
conditions for the above protecting _grou id | necessarily vary wth the
choi ce of protecting group. Thus, G)ornixanpl e, an acyl group such as an

al kanoyl or an aroyl group may be renoved, for exanple, by hydrolysis with
a suitable base such as an alkali net&' hydroxide, for exanple lithiumor
sodi um hydr oxi de. A suitable protecti n@ group for an amno, imno or

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

( 2- 4C) al kantwteregrRStis R es ksappropriage) With a cdripod @) eflfleomiacardiimipl the gr oup
(especially ho [ | 3 honyl. .ot _tert-butoxycarbonyl), an
aryl net hoxylérgge %)eno))l%gtgorng§%&%%§é%?%%&%%%%%?%%SJéarng’(ljeh@%m%r an aroyl group
(especi al Isydiisbpnpanide, inTAnenediepgaoic edvénbsuck artelrdhydynferah and itinellysbelosr pr ot ecti ng
groups necessarily var bd L JAN zops WO 03/ 011868 .2 CT/ GBO2/ 03399

t he choice %fn PEFS tasclzlall1 énlsg“\e%r‘i‘c}’ﬁ%.S ubﬁ%ﬁl%n,ﬂ%fa g?wué?lé?‘r’p”}'%?’jf%?‘fgbé%gfemg?rﬁtﬂrﬁ‘ such as an
al kanoyl, al koxybaintzongdiatsgraredn gankralprepazd filmy avempeuid veitle foatulekaypl e, by
hydrolysis with a suitable base such as an alkali netal hydroxide, for
exanple lithiumor sodium hydroxide. Alternatively an acyl group such as a
tert-butoxycarbonyl group may be rem@ved,C®M®5 exanple, by treatnment with a
sui tabl e acid such as hydrochl oRic, gul phluric g{ phosphoric acid or
trifluoroacetic acid, and an aryl ﬁ&/ group such as a

benzyl oxycar bonyl group

10 an
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 ~CHaL 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)



may be renoved, for exanple, by hydrogenation over a catalyst such as

pal | adi um on-charcoal. The protection and deprotection of functional %r o}gﬁs
is fully described in "Protective |a Goups in Oganic Chem stry', ' 2006
by J.WF. MOrie, PlenumPress (1973) and “Protective Goups in Organic
Synthesis', 2'd edition; T.W Geene and PP.GM Wts, WIley- Interscience
(1991). A compound of the formula (1), or a conpound of the formula (1)
wherei n at |¥848¥011868 f uncti onal group is protected, may per@ge@BabLd usi ng one
of the follow ng processes: is a) rea%Ill ng a corrpound of the fornmula (10): O
CR2H R2 QAr S 0O NRL (10) with isoxazolidine or tetrahydr0| soxazi ne

ot byl ene, ianeR Aot RSt et Ro e Y o SRoi it R Bhip o, %)
2006 WO 03/ OES]zﬁa&ah Qﬁbmklfoacxamlﬂppmmﬁmﬁcaﬂbbﬁta‘ mlawhﬁ;ol%nt e@) DviiFana Q i S
met hyl ene, rtgrglge%ellturg pwed ng?cp SOQE'J aﬁﬁﬁenfsggonhlly treating }he resulting mucg 31 a
Lewis acid particularly titanium tetrachloride, in an inert solvent e.g. dichloromethane at a
5 temperature between -20°C and 50°C, particularly between 0°C and 25°C.
A compound of formula (17) wherein R? is methyl may be formed by firstly reacting
a compound of formula (18) with an alkyl 3-bromo-2-oxobutanoate such as methyl 3-bromo-
2-oxobutanoate in the presence of a mild base such as an alkali carboxylate, for example
sodium acetate in a polar solvent such as DMF, or particularly water, at a temperature between
1 53°C and 50°C aﬁd 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
T5
R™HN S

R23

(19):

15 (19)
(wherein R* is Cj4alkyl, 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>L! (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):

O
(R), P%/U\O/ [24

(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 situ with a compound of formula (22):



CH(OH) - Ar PCTI GBBO2103399 d) reacting a conpound of the fornmula (11) or (13)
to formAr by primary ring synthesis: 0 R3 RL CH3 (13) io0 e) reactin% a
conpound of the fornula (14) with RF-L2: R3 O H (14) wherein L and!l/2JANri806
| eaving groups and R1, R2, R3, Q and Ar are as herei nabove defined and
optionally after a), b), c) or d), converting the conpound of the fornula
(1) into a further conpound of forrmula (1) and/or formng a

phar maceut i caY? $a8edept abl e salt or solvate 15 thereof. phsspf@edi on bet ween
a conpound of the fornula (10) and isoxgzolidine or tetrahydroisoxazine
(optionally substituted by a hydroxy group) is conveniently carried out 1 7
JAN 2006 WO 03/011868 -28 PCTI GB02/ @339% under am de bond formng reaction

conditions. For exanple, in the pregencdlof a 2%:oupl ing agent such as
di cycl ohexyl carbodiinide or 1- y\"ﬂl_rﬁ’&o/ﬁ
di met hyl am nopr opyl ) et hyl carbodi i m de.{| OptTonally a base may be used,

particularly an organic base such asQriethylam ne. Suitable solvents are
usual |y aprotic solvents, for exanple @ di et hyl f or mam de or chl orinated
solvents, faor exangl: e gi chl ?;o ogane # trichl oronet hane. Additional | y, a
conmpound whi*@PTRESTEIS YA S‘{% of anmide bond formation reaction, such
as 1- hydr oxybenzetdipankes formya D8) Riytedtined THRadi@ R e diocUidoritgmutasual Iy in

t he rangeso&S)about -30C to about 60C, particularly at or near ambient

0

H2
SN

//‘I\ |
0 N
|
=}
(23)

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

Cl

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
Q
Q2
2
o N Cl
H
(24)

with a compound of formula R*'-L? under conditions described for process ¢) 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 sterecisomeric 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.g.

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



tenperature. 10 The reaction between a conmpound of the fornmula (11) and Ar
is normally carried out in the presence of a strong base such as sodi_um
hydri de. Suitable |eaving groups include halo, in particular brono. TFraN 2006
reaction is conveniently carried out in an inert solvent such as
tetrahydrofuran, particularly at or around anbient tenperature. In sone
circunstances, for exanple when Ar contains ring nitrogen atons which do
not- need to B aepsst onated, a is mlder base, such as sgjdgm,Risar bonate
can be used. This reaction is conveni g§§_ly used to prepare_ conpounds in
which Ar is |linked through a ring nitrdgen atom However, it is possible to
use this process t repare. a compouynd.in which Ar i.s |linked vjia a ring
carbon atont ?rg%ggnr?x E‘ée (ggllﬁngllg@mg@usﬂl&cﬂrgmgmg?lF%H‘Bq‘i‘fééeeg' gﬁrdl Binc salt
such as zi rierfolnlaacei [d@id@ttomapgramn AHPYC)E aticuatiiebtthelgesinal tichisahetStnay 20 A
conmpound of foEn?I a glzgftgan be.redg.c to the correzﬁgo di ng%r,ret hyl ene
conpound usTAYE DHRYAPYC RHTETPHT EBRUY ARS8 DAY TPEUEE S known i n the
art. For exadplid not ciuse sdeehBatiph ot by adrivatisadidnhfondk ample 6ith d Gbmesirkirakfil uor oaceti ¢
acid and reduced.with .a trialkylsilane. A ternatively the hydroxy group
Coul o be BBl s PR bt St eor meondng FELE of

t osyl at e angrota®ghapstdvei sigacanme b shadydihogiendietng MatéiaRd &srahy dr oxyl i ¢
solvent, particularly tetrahydrofuran,. with a catalyst such as palladium on
charcoal , TFH°H™ ﬁ@@ﬁ?’ﬁ%%é‘ﬁg’é‘%‘?’%@%@o% hedByepiey| arly at anbi ent
temperature and BheRb@pSindeofalie ilventich haylda fisolattl GogeiHleac @ fixluges G eni ent | y
formed on a conpound. of formula (11) or (13) by primary ring synthesis.
Here, refer'@RERI"8 RERE Sy t he conpendi ums ' The Chenistry of 20 Heterocyclic
Conpoundsd E. C. TaybapoumtdoiAhe inehsahes geful Hepirhd thehpekef)pharatviddidaey and

Sons) and' Conprehensi ve, Het.er ocycli.c emstry' ., AARKatritz and C. W Rees
(publ i shed 2By BLPUERSRT BPdemap BPegy ﬁ%’j’{e "I‘—jﬁ%teg?(sé%rlng‘%e“ma&stgﬁéusﬁ%par ation
of a conpounhgpaiphfldteic)tredtmdANE 200G mMEE, OdTathinh@6,8 proB@rafi@TdntEB02/ 03399 f or nul a

1) wherein Ar is 3. 5-dinethyl . -4-yl .or 1,3, 5-trinmethyl | -4-yl
g e)e e)E(;rer;) {]’Bfggragiﬁfgﬁavelcgsle?s%s Fﬁ é%g()éﬁ?gﬁ&ﬂy%ﬁg%q fége_as’es 1ncll1:1£11rr1r§ re;e&uj?%%az ° y

transplanted organs or tissues and Acqguired Immunodeficiency Syndrome (AIDS).

Examples of these conditions are:

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

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 rhinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis
nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer’s ung and related

25 diseases, fibroid lung and idiopathic interstitial pnenmonia;

(2) (bone and joints) rheumnatoid 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



A conpound of the fornmula (14) may be reacted with a conpound of formula
R-L2 in the presence of a mld base, such as potassi um carbonate, ni)? ﬁ ?
di polar aprotic solvent such 5 as DVMF, in a tenperature range of a e'N 06
tenmperature to 170C. A compound of the forrmula (1) nmay be prepared from
anot her conpound of fornmula (1) by chem cal nodification. For exanple a
conpound of the formula (1) wherein Qis nethylene can be oxidised to a
conpound of ™XI3PHEekul a (1) wherein Qis carbonyl. A prefmrsseoxi di sing
agent is 2,3-dichloro-5,6-dicyano-1, 4-gnzoqui none (DDQ i.n.an inert to
organic sol vent such as tetrahydrofuran I n some circunmstances oxidation can
be effected b L.nt er nedi at es of
Che formi ae (T0) naghe Tor T Foi ieg sraarag e hiornt tL SRR T

wher ei n R20 i sAlaecigateripland fegral eoxpmgtivédismet hyl or et hyI, and R21 is either
-CH2L (wherein L is as hereinabove defined) or -CH(OH) Ar. A conpound of
formula (15) wherein R21 is -CH2L may be reacted with Ar under 2D simlar
condi tions {4 (E%b@ieteﬂ@;ﬁﬂdramb@deli‘aoﬁismeopt@ssiSE)osia@@iﬁ@asthmdm njasOdyi:oniked via a
ring carbqn at r may
be reduceg um%ghns?%g g%)&g%%d'g £ ?151?15 Ela%ég%er%%&kﬁhgwg quffws 5@8&?&“ c)

above. A conpdbmght.cfg. tohigrainerhmitinafdie@emar (15) wherein R2' is -CH(OH) Ar may
be formed 2s by reacting a conpound of the formula (16): 1 7 JAN 2006 WO
03/011868 -30 PCT/ 302103399 R1 (16) (wherein R222 is R3 or -CO2R20, as
appr opri at efs) Upthér tiasugDamd cystrchiofisdase) nultialeAmlsxﬁlﬂOaiheroscltbeosisr&epnﬁie of a strong
base such as e it hi
di i sopropyl amalgldukgdﬁﬂgk& W&gﬁgﬁ‘?’%ﬁg ev)e&]e%Pisc)SIis Symﬂme‘fpr ahydr of uran and
initiallymwat rytimmatosus, Hashimoto's thyroiditis, myasthenia gravis, type I diabetes, nephrotic

syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, 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 sait 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 fo 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



tenperature, such as -78C and subsequently allowing it to warmto anbi ent
tenberature. The internediates are in general prepared froma corrpo*gglﬂ(&f 08
the formula (17): R 10 (17) wherein R23 is hydrogen or nethyl. Wen ZQ
-CH(OH) Ar, R23 is hydrogen and the conpound of forrmula (16) nay be reacted
with Ar-CHO as descri bed above for the compound of fornula (15). Wen R21 is
-CH2L, R23 is nethyl which is converted to -CH2L by for exanple 15

hal ogenat i onWOWsemssE i s brono, the nethyl group nay be bgpgbpassd using a
standard brom nating agent such as N-juronosuccini m de under_standard
conditions. A conpound of formula (17) wherein R23 is hydrogen may be forned

0% 011868 T RC s eI IIRESH e Rbe S bRbe g AT e blrmnoee T

et hyl br ormpvmmmtbec;n ldafmufidsthbypgemlemmgmﬁ' scaeeninf b haaticHuDhuscaibino al kal i
carbonate, ; {0 ?hn’%g ool as%ti um carbonate in a polar solvent e.g. DWW at a
t enper at ure efiveery “5E%R %nd then secondl y treating the resulting
adduct with a I:HmmmexamncﬂurnmrpronddsaIrde;hoﬁ b efifactlagith@tincdedpteddidnde.g. ih fhean i nert

sol vent e, di t hane .at SpLEmper at. et ween -20C and 50C,
particul ar Igrﬁa%%‘ﬁ\R/l.e’g{?g%%wéec&o‘?%“%ﬁm@%% % ’ ?nnﬁg FHRAENE17) wherein R23 is
met hyl may cmpémcmeﬁdnyva‘ammndcyan@a@nnmformummpmupﬁhrﬁﬁceﬁmml a (18) with an
al kyl 3-br onp- tf%Filox tﬁl}; e@ tch daiz thyl 3 -bronp- 2-oxobutanoate in the
presence of “HF'HM'f ¥ HEEE %S ST RE R M1Ral i~ carboxyl ate, for exanple sodium
acetate in a polme imeitisestil Sithdr pasidMmetnsd qiatdting, o edtbaingvad kof,ah a
tenperature. between jo 5C and and then ecomdl treat he resulting
adduct wit ﬁlr‘ﬁayﬁgﬁf"‘ge Jﬁt‘?’i ?f,gmbaéjf tclggﬁP Qralpﬁnenfiuffg%%m ?télé%‘l’tj ?agidés *°n an inert
sol vent e grhicicahprideomritianigad thapitenpelicadptitiea yeffeees amouwtd& aand 50C,
particul arl me%%%nyve f%grm% ﬁ)n (gjr azpﬁacf\inaceutically-accepta.ble salt thereof as hereinbefore

defined.

For the above-mentioned therapeutic uses the dosage administered will, of course,

vary with the compound employed, the mode of administration, the treatment desired and the

15 disorder indicated. However, in general, for effecting immunosuppression, the daily dosage
of the compound of formula (1) will be in the range from 0.1 mg/kg, 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 pharmacentical
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 to 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 30 %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



A conpound of fornula (17) may be fornmed by reacting a conpound of formula
R2402C RIH N 15 (19) (wherein R24 is Cr.aal kyl, for exanple ethyl) \Mé{]
acetyl cyanate in an inert solvent, for exanple toluene, at a tenper Al ZQ)Q{S
fromOCto 50C, and then treating the product of that conversion with a
solution of a nmetal al koxide in the alkanol (eg sodi um nmethoxide in

nmet hanol ) at a tenperature of fromOCto 30C, in the 20 presence of a
conmpound of farmuliassR2-L' (wherein L' is a |eaving groupcra%ol@shsde) . A
conpound of forrmula (19) nay be pr epar_%g by the reaction of, a conpound of
fornmula (20): R -NeSwith a Wttig cofpound, for exarrple a corrpound of the

Subst ut eat ST Selpe el sk ore Rt L BpcaBli 0 1E. ot

t enper at ur eacodptabtearjuE diloenB&Cariand treat nent of the resulting adduct in
situ wwth a conp 2 7 JAN 20 03/0118 32 O (22)
R2 PCT/ CB02/ 0339314%?%3:13(@% %IPB"%%‘ %f’ft%er‘c‘%‘r’ﬁm%‘&a’f é\g@‘%‘@&% W& fornul a

(18) may betoftigrinmphntyr sieagt scngthasiignpos mof sdaiohd) hipssitas3) © Rl
s heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by oral
administration in the form of tablets, capsules, syrups, powders or granules, or by parenteral
administration in the form of solutions or suspensions, or by subcutaneous administration or
by rectal administration in the form of suppositories or transdermally.
The ability of compounds which can inhibit PMA/ionomycin-stimulated peripheral
10 blood mononuclear cell proliferation can be assessed, for example using the procedure set out

below:

Inhibition of PMA/fionomyvein-stimulated peripheral bload mononuclear cell proliferation

The assay for PMA/ionomycin-stimulated PBMC proliferation was performed in 96-

15 well flat bottomed microtitre plates. Compounds were prepared as 10mM stock solutions in
dimethyl sulfoxide. A 50-fold dilution of this was prepared in RPMI and serial dilutions were
prepared from this solution. 10ul 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 RPMT1640 medium supplemented with 10% human serum, 2mM glutamine and
penicillin/streptomycin. Phorbol myristate acetate (PMA) (0.5ng/ml final concentration) and
ionomycin (500ng/m! 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 (0.5pCi) was added for the final 6 hours of the incubation. The level of
radioactivity incorporated by the cells was then determined and this is a measure of
proliferation.

The compounds of the Examples were found to exhibit an IAsp value of less than 1 x
108 M in the above test. In the following specific examples, Example 1 had an IAs of 1.7 x

0 10"'°M and Example 20 had an TAsg of 5 x 10° M in the above test.

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

otherwise stated:



(23) with an alkaline netal thiol, such as sodiumthiol, in a polar

sol vent, such as an al cohol, for exanple ethanol, in a tenperature r1a-pgﬁw ﬂ]f[)ﬁ
10 to 50C. 10 A conpound of fornula (23) may be forned by reacting a
conpound of forrmula (24): C1L H (24) wth a conpound of formula R -L2
under conditions described for process e) above. is The conpounds of formula
(1) above nmay be converted to a pharmaceutically- acceptable salt or solvate
t hereof . Ceraiogog@gpounds of fornmula (1) are capable of,.pxbsiihg i n
stereoisoneric forns. It w Il be understood that the invent]on enconpasses
all geonetric and optical isoners of tHe conpounds of forhula (1) and

m xtures thereof including racemates. These al so forman 20 aspect of the
present inventi df. SVPRGHEPSW R PEYIPHY GV HPratepa Maue andiotkBhvent i onal

t echni ques prRedhires well @RRYE GELARINMMAA! Jf FaRhil ARk sich xssargh%ag%ﬁts g;pﬁ'ltrat@ﬁ?nt I omers
may be isolated by separation of a 1 7 JAN 2006 WO 03/011868 - 33

PCT/ GB02/ 03399 rfa{emrem@? were Fraredrulat gmbier empseiigs thabisiidbe vegeri§-268hvent i onal

L echni ues o &ofler &M Abndd &fin 1B ELQUIANGEOd b G N OMTRL Ogr aphy (HPLO)).
Alternatively the desited optical isoners may e nmade by reaction of the
appropri at e opt i @&l yisidsacs given feniBysiratiog oply eed 4raha nepagerily Bomdkiiuons  whi ch wil |
not cause raﬁgg%g'\asati on, or by derivatisation, for exanple with a honochiral
acid 5 followed by separation of the diastereoneric derivatives by
conventional meas thestgcigPpithe endipragneit dhedpimplady evers fdnfigeey bprudkay be nade
wi th achir I [ el : AL psomers are
i ncl uded wﬁéﬁ?wﬁg@gcﬁ&%fﬁ% %3 i nventa%;%%]lfass Ell%g&g%tr:r%r&uﬁédémg%ﬁ%a%gét?nventi on
may be i solresoraged ¢hemricalsaillvalupsiars Bepsiied enibedelta stalvgnd peglswahipligirglaret echni ques.

i0 shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; g, quartet, quin,

quintet;

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

15

Abbreviations

2,3-Dichloro-5,6-dicyano-1,4-benzoquinone DDQ
Dimethylformamide DMF
m-Chloroperoxybenzoic acid mCPBA

20 Tetrahydrofuran THF



i 0o The conpounds of the invention are useful because they possess

phar macol ogical activity in human and non-human aninals. They are |qd;%ﬂ}ﬁ%
as pharmaceuticals for use in the (prophylactic) treatnment of autoinmu

i nflanmmatory, proliferative and hyperproliferative di seases and

i mrunol ogi cal | y- nedi ated di seases including rejection of transplanted
organs or tissues and Acquired | munodeficiency Syndrone (AIDS). 15 Exanpl es
of these conQ¥38hgs8are: (1) (the respiratory tract) airmauSsesissases

i ncl udi ng chronic obstructive pul nonary3glisease (COPD); asthma, such as
bronchial, allergic, intrinsic, extrinsic and dust asthma, " particularly
chronic or inveterate asthma (e.g. |late asthma and ai rways hyper 20

responsi vengssiple Pronchitis; acute, allergic, atrophic rhinitis and chronic
rhinitis |ncludlno rh|n|t|s_caseosa hypertrophlc rhinitis, rhinitis

purul enta, & ' azoliding? paylls3-mehl-L-Gsabatvbst4- renbr anous rhinitis

including cga @lﬂ'iﬂetﬁffl)ml _@g@@?ﬂmm%mmrmgus rhinitis and scrof oul ous
rhinitis; seasonal rhinitis including rhinit|s nervosa (hay fever) and
vasonotor rhinitis; sarcoidosis, farmer's_kuhg and rel ated 25 di seases,
fibroid | ung and |d|opath|c |ntersglﬂ?al pheunoni a; (2) (bone and joints)
rheumatoid arthritis, seronegativelsp ndyDoarthropathles (i ncl udi ng

ankyl osi ng spondylltls psorlatlélar d Reiter's disease), Behcet's
di sease, Sjogren's syndrone an Js osis; 30 (3) (skin)

psoriasis, atopical dermatitis ta 1tis and ot her eczmat ous
dermtides, seborrhoetic dernatit?ﬂpric pl anus, Penphi gus, bull ous
Penphi gus, Epidernmolysis 1 7 JAN 2006 WD 03/011868 -34 PCT/ CB02/ 03399

bul losa, 1 o 2288} @%a_esmohag@ggg&mgs&m@g ythemas, cutaneous
eosi nophi |l ias, uveit eclia areata and vernal conjunctivitis; (4)
(gast r oi nt eg??tWéﬂ“??(Qgg Foyre Iaii@é toft obienof shyleexypiitaalimidsd AGpiand )-

gastro-ent e«w-prallora@ar@@ymu &, anhy@lrouCaiokdde modﬂmaﬁamgéxpeﬁ@mxm walitis,

food related aller S ich have_ effects renote fro
stirred at 50&2 g)r 48h, further (% -(+)-epichlorohydrin (0.24 ml) and tnemylarmne (0.28mi)

were added and stirring continued at 530°C for 24 h. Methanol (10ml) and further

10 triethylamine (4.27 ml) were added and stirring continued at S0°C for 2 h. The mixture was
evaporated under reduced pressure, the residue dissolved in saturated aqueous sodium
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 cpeys 3.66 (14, 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, t),, 7.62 (1H, 1),
7.99 (1H, d).

b) ($)-4-Tsoxazolidinol 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 teraperature, 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). & *Hpmso 3.35 (14, d), 3.47 (1H, dd), 4.03
(1H, dd), 4.07 (1H, d), 4.78-4.81 (1H, m).

25



the gut, e.g., mgraine, rhinitis and eczema; (5) (other tissues and
system c disease) nultiple sclerosis, atherosclerosis, Acquired 17 2006
| munodefici ency Syndrome (AIDS), |upus erythematosus, systemc Iupus ‘%W
eryt hemat osus, Hashinoto's thyroiditis, myasthenia gravis, type | diabetes,
nephrotic syndrome, eosinophilia fascitis, hyper |IgE syndrone, |epromatous
| eprosy, sezary syndrone and idiopathic thronbocytopenia pupura; (6)

(all ograft repesmtismn) acute and chronic follow ng, for gXarRlBsi

transpl antation of kidney, 15 heart, Iéver | ung, bone nmars.ow, skin and
cornea; and chronic graft versus host di'sease; and (7) cancer. Accordingly,
the present invention provides a conpound of fornula (1) or a zO

phar maceut i ined for use in
t herapy. | nr-d onpound of
formul a (1)cad 1Mﬁh pharnaceutlcally acceptable sal t thereof as hereinbefore

aspect . tne et ?-me@psf?iovl.m%@tgﬁ el 2 iR P SRR () “or &
phar maceut ildF (990@ab espitiah bereayrovad (80l ivases!ddie ardi tidnefitirserridg hihgddus n t he
nanufact I roliferation of T
cells. usr %S(I:]%% g Ltgfl %ﬁé} Jla(rgélég%@e% ﬁ"g%;fl?{t%%%sosﬁfrg{ﬁr TP e apy" al so
i ncl udes 'fm%pmvlﬁmmsﬁTEdﬁmoe’@écr(ﬂéf@eaﬂ@m@pean \EaSiacidiiﬁctaMth)ahls to the
contrary. g&'roé CHZ%cmt&tﬁQ'ﬁ@Q@Ma'ctgd tho(%ggﬂ}'ﬂglth Etﬁ&ﬁ eEtl'heC&% (o ex? Hgsd be
construed a cor . ophylaxis 1s”expecte ticu y rel evant
to the t realflﬁde@'ﬂgs@h) @éﬁ%@ﬁ@w@ﬁﬁu ghhgEiTsiQ e %iﬁméobi T@%BFO"&IBOY@?I! Qf@d% of, or are

~otherw se %eﬂﬁm%ﬁgau@ vpa‘%‘dﬁEoNcH%fﬁ?tﬁﬁQue%hl%Kde%GOuﬁfﬁd HIR8RSEiObEONdi L on
in question. Persons risk developing a _particul ar disease or 1 7 JAN

2006 WO &73/0der apgmosphere 0&@#?&98&%9@99%%&%tﬁrawn&érﬁréﬂoaxdww 5e8) WRte t hose

having a f apiwkyaddéd tred dadibn inﬂ@ur@lw&sﬁﬁﬁgd Ofr iC@ORE-batR hd (8 3hPR$&m Who have been

identified by genetjc testin screenjng to be particularly susceptible to
temperature. The reaction miX re was poured slowly into vigorously stirred ice-water (1.51),

’ J 1 ‘ Al 5
c PDT-EST A v v o

and then the resulting suspension was extracted into methylene chloride. After drying the

organic solvent was removed in vacue, and the residue was chromatographed (SiOz/1:1 ethyl
15 acetate-isohexane) to afford the sub-title compound as a pale yellow solid 15g. & H cncis 1.0

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

uinolinyDmethyl]-3-methyl-1-(isobutv-2,4-

dioxothieno[2,3-d]pyrimidine-5-carboxylate
20 A solution of lithium diisopropylamide (5.52g) in anhydrous THF (80m!) 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 guenched with glacial acetic acid (10 ml), allowed to warm to
room temperaiure, 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(ESD) 468 {M+HT". 5 "H epcis 0.85 (3H,d), 0.88 (3H,d), 1.43 (3H,1), 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,t), 7.72 (1H,1), 7.83 (1H,d), 7.90 (1H,d), 8.17 (1H.4), 9.02 (1H,d}



devel opi ng the disease or condition. The invention further provides a nethod
of effecting i munosuppression (e.g. inthe 5 treatnent of all ograf1t7
rejection) which conprises admnistering to a patient a JAN 2006
t herapeuticall yeffective anount of a conpound of fornmula (1) or a
pharmaceutical |l y- acceptable salt thereof as herei nbefore defined. The

invention still further provides a nethod of treating, or reducing the risk
of , an ai rwpd3@it&8ase (e.g. asthma or COPD) in a pati egtr/caufisesi ng from
or at risk of, said disease, is which.ggnprises adm nisteri.ng to the '

patient a therapeutically effective amount of a conpound of formula (1) or a
phar maceuti cal | y-acceptabl e salt thereof as hereinbefore defined. For the

above- nent i HEef) i’m@aa@ﬁw&r@%ﬂm-t-heobaqga%i@m-@igain%ﬁs{héftﬁﬂn!-, of course,
vary with the conpound. enpl oyed, the nbode of admnistration, the treatnent
desi red andhliepi2.3glpyrimidingzd-carhonylatet e, However, in general, for effecting

i mTUnOSUppr'&&EbeMceu& my&imel(yaui@gageaddaf totala@umrﬂ@%@%deét oméprﬁslkm(g}) will be
nore particularly

in the range fro L1 u from 0. ny/ kg,

fromo0.5 nmyPR§! e&w (EEG F?gr“égrg‘é éfﬁ:ra(rl W)PHH?WFP&WEP‘PS“&H@E?%CI udi ng 30
ny/ kg. gos fetn]? ﬁletnhﬁtﬁﬁc@&@éd fellf 15ahibWeYs6 pﬂla&&x@%ﬁﬁhar&ﬁﬁﬁSMUb W}gﬁﬁ&@%d gk th /ek
conpound o or t range from 0.001 ng/kg to
30 ng/ kg. 2‘6”‘%? ﬁ%ﬁ?{?ﬂ ”5’1‘%2#’&(3 ﬁi@m&ﬁa SFHR g’éﬁﬁ‘f“igc‘,”éq“lsifufé@éept abl e
salts ther emﬂlum&)t:aibenatmhﬂom(‘ﬁ@ hn@lthen@wyl dﬁbthte‘(ﬂomnﬂgﬂlhebfghﬁlymbl%aﬁldzﬁl ni stered
conpound; st BAPERERH Va0 nn, PR ant F el R R e BB &

phar maceut i sifite, filtered et caticetraie] wiamtdpcedipresend Ty regdueriag purifibépeadinng on t he

mode of afiialdAbhP Bl 1 %ﬁ%tgﬁa&%a %gxager{pglﬁ%% L OR- e CL BRR LAY arly

conprise from tlcularly | ess
t han 80 %vsobd@QOng AS(BSN BS2{HIHD". G@Hcooaro@pomé,n) mﬁ?éﬁfhaﬂthﬂcmbalﬂm)l ess than
50 %w, of n d on total
conposi 1 ort- e * EALBLLas B BRITATLRARS ablo iRt PR BRARRIEY, o
conposi ti orilﬂdbr}ﬂrllﬁél}hg) &89ﬁéhtbound of formula (1) or a

phar maceuti cal | y-acceptabl e salt thereof as hereinbefore 30 defined, in
association with a phar rraceutl cal I -acceﬁ)t abI e adj uvant. d| | uent or carrier.
The i nvent i dacduyp B4 A-tefFagydrenggnes polinglingthvly

phar maceut |tﬁghoogg Qﬁ;(ﬁ,decy]cagjox 1151@ i nventi on V\:hl ch corrprl ses m xi ng a
conpound of rm
A soluuon of the product of step e) (5.89 g) in THF (150 m!) and methanol (23 ml) under

nitrogen was degassed by repeated evacnation 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+HT". § lHDMSQ 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 o) {S) 3-T4-Hvdroxyisoxazolidin-2-vlcarbonyl]-3-methyl-1-(isobutv])-6-{4-

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. [-Ethyl-3-(3’-
dimethylaminopropyljcarbodiimide hydrochloride (135 mg) was added and stirring continued
30 forlh. (S)-4-Isoxaiolidinol hydrochloride (Example 1, part b))} (69 mg) and triethylamine
(147u1) 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 cornpound as a solid (136 mg). MS(APCI) 495



17 JAN 2006 WO 03/011868 -36 PCT/ CB02/ 03399 pharmaceutical |l y-acceptable salt
t hereof as hereinbefore defined, wth a pharmaceutically- acceptable

adj uvant, diluent or carrier. The pharnaceutical conposition of the
invention may be administered topically (e.g. to the lung and/or aiﬂv&@&ﬂ%%ﬁ
to the skin) in the formof solutions, suspensions, s heptafl uoroal kane
aerosols and dry powder fornul ations; or systemcally, e.g. by oral

adm nistration in the formof tablets, capsules, syrups, powders or
granul es, orwpyipgwsenteral adm nistration in the form sfr/gghMisbons or
suspensi ons, or by subcutaneous adm nisgrati on or by rectal. adm nistration
in the formof suppositories or transdermally. The ability of conpounds

whi ch can inhibit PMA/iononycin- stimulated peripheral i 0 bl ood nononucl ear

cel | prolifenapki g, g?dbé?ﬁo@ﬁ(%ﬁsﬁﬁdosﬁ% (ﬁ%?dmdﬁ (&'%Hrﬁ 4581, PHRGoLL © set out

bel ow. Inhibition o MA/ i ononyci n -stimlated peri ral mononucl ear

cel | prol i £&B&H. a0 et b?s@Hym} 452-PIGR3-Bh omy/E T3 Sls{ﬂlﬁﬁfumhﬁéﬁ (‘PBN@
proliferatisgn o\gs dpew‘zgm. , 'ﬂsQ@EH'da M8l f, 855 Pt bwglﬁf ﬁﬁ‘g[ gjtre plates.
yi’''s

Compounds wer e ared as 10nM st oc solutlons I'n ul foxi de. A
50-fol d dlﬁ%ﬁﬁé& (Qﬁﬁénﬁﬁ§“5ﬁé%ared in RPIvl and serial dilutions were
prepared sfromthis solution. 101 of the 50-fold diluted stock, or dilutions
of it, were added to the well to give concentrations in the assay starting
at 9.51 M &xamelsZng down. Into each well was placed 1 x 105 PBMC, prepared
f r om human (Res-j4pineT-advidak:-008dih 261830 o8 v IMA Inee ikl Bfsobuti])-894-RPM 1640 medi um

suppl enmented w.th 10% hu serum,., 2 ut am ne and
penicilli nﬂ%%m*@ R - ﬁa%]é%i{e (PMA) (0.5n-/m final

concentration) and iononmycin (500ng/m fi @8l concentration) were added to
these cells in supplemented RPML1640 num (as above) so that the fina
vol unme of the assay was 0.2nml. Th o were incubated at 37Cin a
humi di fi ed at nosphere at 5% car bion xi de for 72 hours. 3H 25 Thym di ne
(0.51iG) was added for the fi ‘ he incubation. The |evel of
radi oactivity incorporated by t elET/ en determned and this is a

nmeasure of proliferation.

10 a) Methyl 2-[4-hvdroxyisoxazolidin-2-ylcarbonylibenzoate

Prepared from N-hydroxyphthalimide and (S)-(+)-epichlorohydrin by the method of example
1 part a). MS(ESI) 252 [M+H]". 8 'H cpep 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, 1), , 7.62 (1H, t), 7.99 (1H,
d). '

b) (R)-4-Tsoxazolidinol 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 (1K, dd), 4.07 (1H, d), 4.78-4.81 (1H, m).

To astirred suspension of the product from example 1 part £), (200 mg) in dichloromethane
(8ml) was added hydroxybenzoﬁriazole (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+HT". 8



The conpounds of the Exanples were found to exhibit an |1 A50 val ue of |ess
than 1 x 10"6 Min the above test. In the follow ng specific exanpl ¢S JAN 2008
Exanple 1 had an 1Aso of 1.7 x 30 10-10M and Exanple 20 had an | A50 of Atg
10-9M in the above test. The invention will now be illustrated in the

foll owi ng Exanples in which, unless otherw se stated: 17 JAN 2006 WO

03/ 011868 -37 PCT/ GB02103399 (i) evaporations were carried out by rotary
evapor ati on WP 84t868 and wor k-up procedures were carri esttaifo@bder renoval
of residual solids such as drying agentgaby filtration; (ii) _ operations were
carried out at anbient tenperature, that is -in the range 18-25'C and under
an atnosphere of an inert gas such as argon or nitrogen; (iii) yields are

given for i lg%[ﬁﬁl(ﬁljl ngni;, ¥1 @rgqll @rgzzp?tzﬂn%@?%m rrufﬂlsl% oA 2t tai nabl e;

(iv) the structures of the end-produc 1) were Tonfirmed by

nucl ear (géaef&f (%ﬁ%ﬂﬁ’t‘b?ﬁ)“ %ﬁ'gﬂﬂb 558 §bHAND S-S @ﬂd@r@cég Bkt r al

techni ques; (d%}pa{memwgt'msaﬁegmqm & 6ak, SN 38 oAl Y se}'\lﬁﬁed)”easured
on the delta scal'e and peak nulfiplicities are |19 shown as ,
singlet; d, doublet; t, triplet; m nultiplet; br , broad; g, quartet,

qui n, qwsngﬁmméy) i nternedi ates were not generally fully characterised and

pur i ty was assesse_ b th| n la er. chromat Qgr. a£hy TLC), hi gh-perfonnance '
| i qui d chr oWalagragireqapsnesy 71-1505imid : é@g-':&nfra red (IR or NN\M
anal ysi s; 1o DRE-3-ret Bk i‘sblnﬁl né2 Bidhydmdind-2% ghdrone DDQ

D net hyl for mam de DN F m Chl or oper oxybenzoi ¢ aci BA 20
Tetrahydrofuran THF 1 7 JAN 2006 g OH

o)
~N N{j
)\ | N o~ cl
o7 N7 TS N’&
ol

a} Methvl 1,2.3 4-tetrahydro-3.6-dimethvi-1-(isobutyl

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

-2.4-dioxothieno[2,3-d]pyrimidine-3-

solution of sodium acetate (95.6g) in water (1.5L), and methyl 3-bromo-2-oxo-butancate
(44.6g) was added dropwise with stirring. After stirring 1h at room temperature the mixturs
was extracted into ethyl acetate . The organic solution was washed with brine, dried (MgSQy)
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 titanivm
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 (21), 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 (SiO»/1:1 ethyl acetate-isohexane) to afford the sub-title compound
42g, Trituration with isohexane gave a white powder. § '"H cocs 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).



WO 031011868 -38 PCT/ GBBO2/ 03399 Exanple 1

(S)-5-[4-Hydroxyi soxazolidin-2-ylcarbonyll -3-nethyl-1-(i sobutyl ) 6- (47 JAN 7006
aui nol i nyl net hyl ) t hi enof 2. 3-dl nvri m di ne-2, 4(1H, 3H) - di one. é

Met hyl 2-f4-hydr oxyi soxazol i din-2-yl | carbonyl benzoate Tri et hyI am ne (0 28
m ) was added to a solution of N-hydroxyphthalimde (5.00 g) and (R)-
(+)-epichlorohydrin (2.40 m) in anhydrous di oxane (10m ) under nitrogen.
The m xture WAL 0B rred at 50C for 48h, further (R)-(+peepiab®ms ohydrin
(0.24 m) and triethylamne (0.28nl) wey.e added and stirring continued at
50C for 24 h. Methanol (10m ) and further 10 triethylamne (4.27 m) were
added and stirring continued at 50C for 2 h. The mxture was evaporat ed
under r eduGeeBiES® ¥ met o6 304s sodi um
bi car bonat & soluti1on y x 100 m).
Conbi ned &inyamidinegicgarboxylatewer e dri ed over anhydrous magnesi um sul fate,

filtered armsoﬁmamrtaéﬁaddéfmf aY (@O0W GRON BFRBFMEBimid\@ 7483 S oMaS
recrystal Ilsed from etﬂ;_/q] ace}tjate to give the sub-title 15 conpound (3.4 g).

VB(ESI) 258350mipyas reflgxegiyndgndjuminatigp fﬁ’%ﬂ tnggstepy jayup fop 4h9Tkmmluuen wir ), 3.89-

3.99 (1H; %she@w&ﬁmér, lMt%Hsodﬁn blé]argoﬁatés@ﬂnoﬁ lakdl théd brind.. PR dedablc 18k 7. 49 (1H,
t), , 7.62 (1H, t), E 23 g S) - 4-1soxazol i di nol T’u drochl oride 20
Hydr ochl or |W€5 dragd cﬁ’vfrﬂﬂg“‘ffg’tﬁ%u et é‘?iictoBc"'Pqﬁ”ée%"B‘ifﬁE&ltGddF V%ct‘%p thg) (1.87g) and

the sol uti mlduh@ast@ﬁﬁww}emasm gﬁdmOﬁﬁrogﬁpﬁy elutiR @ witth Jsbhbx EncW@Sr @ QPtogGket O rOOM

tenperature, fil ered a te nder uced pressure., The residue
was recrystﬂglsl'“i”é1 r‘]jp’fﬁﬁ’é W%Fr(gt%bl%j:jvé(‘gf(ﬁ%g%qt[wﬁﬁ Shessend as white
needl es (0.1088H.0)/. Hprm&p%t)%smﬁs), H)6218ddy/3 4 s)lalpe28,s03  (1H, dd), 4.07
(IH, d), 104. 78-4.81 (IH, zn). 25 1 7 JAN 2006 WD 03/011858 39 -

c) Methvl 6-T4 5-dichloro-2-methyl-1H-imidazol-1-ylmethvl]-1.2.3 4-tetrahydro-3-methyvl-1-
isobutyl)-2.4-dioxothieno(2.3-d

4,5-Dichloro-2-methylimidazole (1.3g) in dry tetrahydrofuran (20ml) was added dropwise to

imidine-5-carboxylate

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+HT*. 5 "H cpcs 0.97(6H,d), 2.26(1H, septet), 2.38(3H,s), 3.39(3H,s), 3.73(2H.d),

e 3.99(3H,s), 5.26(2H,s).

d) 6-[¢4,5-Dichloro-2-methyl- 1 H-imidazol-1-ylimethyl]-1.2.3.4-tetrahydro-3-methyl- 1~
-2 4-dioxothieno[2,3-d
Sodium hydroxide (7.3ml of IM aqueous solution) followed by methanol {4ml) were added to

rimidine-S-carboxvlic acid

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 (APCD) 445/447 IM+H]". & 'y coch
0.96(6H,d), 2.22(1H, septet), 2.37(3H,s), 3.51(3H,s), 3.78(2H,d), 5.78(2H,s), 15.51(1H,br.s).



PCT/ GB02/ 03399 c) Ethyl 1,2.3.4-tetrahydro-3-nethyl-I-

i sobutyl) -2, 4-di oxot hi enof 2 3-dl pyri m di ne-5- carboxyl ate 17JAN2M8
6- Mer capt o- 3-net hyl - | - (i sobutyl)-pyrim di ne-2,4(1H, 3H)-di one (49.59) wa

di ssolved in dry DWW (900nml) and et hyl bronnpyruvate (30nl) was added, and
then with stirring anhydrous 5 potassium carbonate (1 5.95g) was al so
added. The m xture was stirred at roomtenperature for 5h, and then poured
into water (53190307186 aqueous sol ution was acidified w thp@@ideodsghoochl oric
acid, and then extracted thoroughly w thyethyl acetate. The organic extract
was dried (MJSOH) and evaporated at high vacuumto | eave a sem solid nass.
A portion of this semsolid nass (24g) was dissolved in nethylene chloride

(500nt) and,) ¢Rl £8ichidr AN bAG: R dai%i-l!—ﬂ n_Aat of nitrogen. Wth
efficient s |rr|ngIc ramU‘rﬁﬁtj’etr;ac OF | - Oy 22, | oWl y added. The

reaction ml apodid fishisne R daApyrindide-£ A6 H. 33A+diond room
tenperat ur el“th‘ﬂ@c&ﬁ&)%d Q8 ﬁéﬁ&%ﬁm@@éw@@&@%ﬁkq%ﬁ pfsw@?w@ml y stirred
ice-water (1.5L),  "and then the Tesulting susp en5|o was extracted into

met hyl ene cM-GHI @eH cadin &8 @Hﬁhéz?ﬂé{seﬁp @lﬁ%—*@@ﬁ%é&ﬁ%éﬁ H¥éHdddd i n vacuo,
and the res i hexane) to
Frord the sop Ty BT RGP LR 51 0

(6H, d), 1. @H(d3ﬁ13t5)30@H@ﬂl 2. 45 (IH in), 3.4 (3H s), 3.8 (2H, d), 4.4
(214, q), 7.28 (111, s). d) Ethyl 1,2.3.4-tetrahydro-6-fhydroxy
(4-quino|inél)nethyll-3 nethyl-l-(isobut lam)-2,4:7 dioxothieno f 2.3-dl p
yrirnidine- xylate 20 A solution of lithiumdiisopropylamde (5.52Q)

i n anhydr oug 3 . % VY-S 8thvION Bdobhi)eqqa stirred sol ution of
t he product of 3. L 4-.quL N0 I necar boxal dehyde (8.12g) in
anhydr oud? THRRQEFE LAY PS : SHdiong; vt ure was stirred for a
further 1 hour at -78C t hen quenched MAthngIaC|aI acetic acid (10 m),
allowed to wvarmto roomtenperature, ted with saturated sodi um

bi carbonate solution (100 m) and exggaghgd 25 into ethyl acetate (2x 100

m ). The conbi ned extracts were dr over magnesium sul fate, filtered and
concentrated in vacuo. The resid N ified by columm chromat ography,
eluting with 3:2 ethyl acetate /_l- bx=' give the sub-title conpound as
a white solid (7.35 g). MS(ESI$ 4%%;?# H CDCI3 0.85 (3H,d), 0.88

(3H,d), 1.43 (3H,t), 2.10-2.16 (1H, 4 (3H,s), 3.49 (IH dd), 3.61
(1H s, br), 3.71 (1H, dd), 448(2anrtet) 6.78 (I1H's), 7.52 30 (IHt),
7.72 (1Ht), 7.83 (1H d), Aﬂlﬂig&tbﬁuﬂ (1H,d), 9.02 (1H, d)

epared from the product of ex Smg) and the product of ex(ample 1'part f)
(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]". #8 "Hppmsa (130°C*) 0.97
(6H, d), 2.23-2.33 (lH, 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 (14, 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 rotamners therefore NMR complicated at room

20 temperature but simplified at elevated temperature)



1 7 JAN 2006 WD 03/011868 -40 PCT/ GB02103399 e) Ethyl 1,2 3
4-tetrahydro-3-nethyl -1-(isobutvl)-2 4-di oxo-6-(4-quinolinvlnmethvl)- thienof
2, 3-dl pyri nmi di ne-5-carboxvl ate Trifluoroacetic anhydride (3.33 m) wds/ abi2id6
to a solution of the product of step d) (7.34 g) and triethylam ne (6.56
m ) in anhydrous THE (150 nil) at room tenperature under nitrogen 5 and the
m xture stirred for 15 mn. 10% pal | adi um on charcoal (500ng) was added and
the m xture wWods/ogssmated at 1 bar for 20 h. It was filterpdphlaseugh celite
washing with saturated sodium bicarbongt.e solution (150 m) _then ethyl
acetate (300 nil). The organic material was extracted into et hyl acetate
(150 m), the conbined extracts were dried over magnesium sulfate, filtered
and concentpjﬁ;ﬂeegsunder reduced pressure, The residue was purified by col um
i 0 chromat ograp eI utlng_vmth 1 1 et hyl acetate | i-hexane, to give the
sub-title ddhpldchivdrexyis g Ermnyy 2788 et ACM-lel-3:-S 1H CDCL3 0. 90
(6H d), 1.3Nnfe i idine-3. - 1§l)e1 3 64 (2H,d), 4.45
(2H,q), 4. (IHt), 8.11 (1Hd),
8.16 (1H,d), 8. 89 (1H d) 15 f) Sodi um
1, 2, 3. 4-t et r ahydr o- 3- rrethyl-l-(lsqpup
th| eno f 2,3-dl pyrimdine-5-carboxyl afe A)sol utlon of the product of step e)
(5.89 g) in THE (150 m) and net h‘an Y23 nil) under nitrogen was degassed
by repeated evacuation and flu gen. 1M sodi um hydroxide (18
m ) was added and the m xture stirke . The resulting precipitated
solid 20 was coll ected by fiItrati%? wasfled with THE and dried in vacua to
give the sub-title conpound as a solid (5.06 g). MS(ESI) 424(MH +. S' H MsO
0,81 (6H, ﬁ)m%mtprﬁs l&uﬁlwﬂrdﬁ-meth% - ﬁéllﬁlvlsl)H-mael%vl@gyg)l»—(isﬂbt%‘;-ﬁ 3H s), 7.52
(1H,dd), 7.57 (1Htd), 1 ( 00 (I'H dd) g) (S
5-f4-Hydro 4 -3-nmethyl -1-(isobutvl)-6-(4-
g]lcu nﬁl i nyl d%ioﬁtiﬁb%bﬂh@p‘t@d&tﬁ-edidiﬂdﬂ @mdh(ne%l&dé( bﬂdmﬁtﬂ}:clﬁttrﬁmeuz d)Qn a 3383628! on
of the product o e n _di chl or omet han was added 1-
hydr oxyben? 6?‘{@ Tﬁlg,g%' ‘%é“"(’ig‘?wﬁ)‘m%t “W@W%ﬁﬁ?@m&’?‘?%}emt’f or 15
m nut es. -sBluﬁlgd w3 -cd@eéd-to room temperature, samurated aqueous sodium bicarbonate solution (140

10 mi) and 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 cocs 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, s}, 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-methvl-1 H-indol-3-yDmethyil-1-(isobuty])-2.4-

20 dioxothienof2.3-dlpyrimidine-5-carboxvlic acid.
Sodium hydroxide solution (1M, 13.6 ml) and methanol (25 mi) were added to a stirred
solution of the product from step a) (4 g} in tetrahydrofuran (100 ml). After 28 b, the solution

was concentrated under reduced pressure to 20ml volume, diluted with water (200 ml) and
extracted with ether (2 x 100 ml). The aqueons phase was acidified to pH 2 by addition of

25 concentrated hydrochloric acid and extracted with ethyl acetate / methanol (19:1, 2 x 200 mi}.
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+HT*



di met hyl am nopr opyl ) car bodi i m de hydrochl oride (135 ng) was added and
stirring continued 30 for 1 h. (S)-4-1soxazolidinol hydrochloride (Exanple
1, part b)) (69 ng) and triethylam ne (147}11) were added and the reﬂcti on
m xture stirred for 18 h then concentrated under reduced pressure. TheAN 206§
resi due was purified by colum chromat ography, eluting with i-hexane/ethyl
acetate (10-100% gradient) to give the title conpound as a solid (136 ng).
M5(APCl) 495 1 7 JAN 2006 WO 03/011868 PCTI GB02/03399 -41 [MtH {. S HDMVSO
0.80-0.90 (6MOKPOI8$ 03-2.17 (1H, m), 3.21 (1.8H, s), 3.AdEby@by s), 3.55-
3.68 (3H, m, 3.70-4.13 (3H, M, 4.52-4468 (2.4H, m, 4.78-4.81 (0.6H m,
5.50 (0.4H, d), 5.54 (0.6H, d), 7.42 (0.4H, d), 7.46 (0.6H, d), 7.63 (1H,
t), 7.78 (1H, t), 8.05 (1H d), 8.24 (0.4H, d), 8.28 (0.6H, d), 8.86 (1H,

d). 5 Exanp$ Bigsd #30 (6H d), 1.99- 209(11—1 m), 2.37 (SH s) 3 18 (3H, s), 3.59 (ZH d) 432 (2H,
5-f4-Hydroxvi soxazol i hvl| - 1- I%I sobuty %4

gui nol i ny! rdt$3A O 3&8@%%7&?618%%%‘?%%@ 9, WOF I B br). one 10 a) (R
Met hyl 244-hydroxyi soxazol i di n-2-yl car bonyl | benzoat e Prepared from

N- hydr oxypht hal j SJI- + -IEICh ?Irl n by the nethod of exanple 1
part a) X7} [ IS0 .ld- 5 - ;J ]. lndo. .,” - d bl')
3.89-3. 995( obu thieBo[99- ih@u ek 4 d1314€4 81 (1H m, 7.46 (1H d) 7.49

1H, t), 15 b | i di nol
§1ydr oc%ﬂ or | (efﬁglrtg?iz’tf’?‘i? ﬁ‘é{’)pffngg‘%}c"fl Cé‘fiégl)hé?r"f‘%g‘%(dg\zﬁﬁo"ﬁ’ép If' Eg"aﬁr ocedur e
of exgrrpl e H)bjolioﬁng Hﬁllrﬁ@:cﬁre% exafribhd, 1, glart g)?o? give thd ttle cd)d‘)ppun@ a@Bsc(hkiH dd), 4.07
1H, , 4. - I
I(I _r~ca_)r bon (?ﬁ%#i‘!&lﬂh o’ﬂ‘ﬁ?yﬁé 3 3?1} m%’ f'ygd{&?((‘{ 3(3239d s), 135
gﬂ!s gglnls Inyl netsily §)) 3.0 @ sl ? Bsuﬂ ﬁy@mfilsrveaas@&hh)&-m-dmm m), Ba2e.83t i rred
di chl or oﬁgtﬁahe?%éggﬁy\%&g g??ﬁﬁ%r@?&%%%tgtg lzﬁc}r 9%5%)%?3% ((QTJTHC)V\Bd by

1- et hyl - 3- (@, 743 (0.5H, d), 10.91 (14, s).

Example 6
[ 5-[4-Hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[ (1H-pyrrolo{2.3-

15 blpyridin-3-yDmethyl]thienof2.3.d]pyrimidine-2.4(1H.3H}-dione

Imethyhithieno[2,3. djpyrimidine-S-carboxylate

To a solation of 7-azaindole {0.78 g) in dry THF (30 ml) was added 2.5M n-butyl lithinm (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 fo warm to room
temperature and sticred 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 sedium 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 ethy} acetate; the organic phase was basified with sodium

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



di met hyl am nopr opyl ) car bodi i m de hydrochloride (128 ng). After 15 min, (R)-4
25 isoxazol idi nol hydrochloride (84 ng) and triethylamne (0.093 m) 1e @ 200
added and stirring continued for 18 h. The resulting m xture was purlf'iI d
by col umm chromat ography over silica, eluting with ethyl acetatel nmethanol
(19:1) and the product triturated with ether to give the title-conpound as
a white powder (92ng). MS (APCI) 495 [MrH +. 8 1 7 JAN 2006 WO 03/011868 -42
PCT/ GB02103399 911869, 03-217 (1H, m), 3.21 (1.8H, s), 3. 3@T,(~,,102,3§99 s)
3.55-3.68 (3H, m, 3.70-4.13 (3H, m, .4.52-4.68 (2.411, m,, 4.78-4.81
(0.611, m, 5.50 (0.411, d), 5.54 (0. 611 d), 7.42 (0. 4H d), 7. 46 (0.611,
d, 7.63 (111, t), 7.78 (111, t), 8.05 (111, d), 8.24 (0.411, d), 8.28
(0.6H, d),

544, 5 0 ohi o7 aag papaitas, RCAR Srcddelh it The esige o purfd by

i soxazol i dFHyeetrera#edraphy, eluting with i-hexane/ethyl acetate (20-75% grachent) to give the

- 3- me#hyl ( r a) Methyl
1,2,3,4-t e%u;ba ﬂ%ﬁ %ﬁ%ﬁ%ﬁ% ﬁﬂ%g?h-%l(??f)é[) %{@(ﬂF?ﬁg@qﬁ%ﬁ?}( Dlmé%%%(,ﬁgidbl pyrim din
e-5- carbokyp é]t}bhq;met) 3.20 (3H,s), 3.61 (2H,d), 3.86 (3H,s), 4.22 (2H.3), 702—7 05 (1H,m), 7.43

6- Mer capt.0 | ( i ne-2,4(1H, 3H) - di one (50g) was

di ssol vecf F%{?b?g(ﬁ?)o?ge éo’dﬁlu%xgjég%rgte (95 6g) in water (1.5L), and

met hyl 3-brono- 2- oxo- but anoate (44.6g) was added dropwi se with stirring.

After stirgj s iive@inyiQOMiiE EdNS 406« 8- olol¥Ph @2eted into ethyl
acet ate. Teoranlc SO utlon was wase_vmt rine, drre SH™) and
evapor at ed ety QU eg0lg-dg : et g) was di ssolved in nethyl ene

chloride ( &Qgﬁ@uﬂb Eorafrwmcml p@éivaieﬂ'frallﬁ theGRoddaton siNABY theReBbdgrS &3, of
nltrogen effséegp {_Ilrrlngtltanlum tetrachloride (43. rrfL) was
slowy a dé Mﬁ\(}é 397’4;

feaction mxture was stirred Ih in the ice-bath
and then 3h at roomterrperature The reaction mxture was poured slowy into

vi gor ousl Y S l.é 9 suspen5| on was
renmoved i npyagef?

extracted C . . gani ¢ sol vent was
acet at e-i sq¢ mnc%&gm%;sf%%ag 9@@&{&& zhL sﬁﬁgcgg%%) (ﬁgg%wth;ﬁmod' on wth

iegk (Si @2/ 1:1 ethyl
i sohexane gave a coCa
15 of example 1, step g), and (8)-4-hydroxyisoxazolidine, example I part b). MS (APCI)

484[M+HT". § "Hpwmso 0.82-0.85 (6Hm), 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 _
) Sjil-Hvdrgzgvisoxazo]idin-2-v1cgbonﬂl—3-methvl—6;{ (2-methyl-1H-indol-3-

2,3-Dichloro-5,6-dicyano-1,4-benzoquinone (48mg)-waé added to a stirred solution of the

25 product of example 5 part ¢}, 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



2.41(1H, M, 2.46(3H,s), 3.4(3H,s), 3.75(2H,d), 3.96(3H,s). 1 7 JAN 2006 WO
03/011868 -43 PCT/ GB02/ 03399 b) Met hyl 17 JAN 2008
6- (bronmonet hyl )-1. 2. 3, 4-tetrahydro-3-nmethyl -1 -(isobutvl)-2

4- di oxo-t hi enof 2. 3- dl pyri m di ne-5-carboxylate A solution of the product of
step a) (log) and N-bronosuccinimde (5.74g) in chloroform (350ml) was

refl uxed under illumnation froma tungsten |anp for 4h. The solution was 5
washed with W&B0118&at ur at ed sodi um bi carbonate sol uti orecarakoidgn brine. The
organic |ayer was dried over magnesi umsgul fate, filtered and concentrated
concentrated in vacuo. The residue was purified by flash silica

chromat ography eluting with i sohexane:ether (1:1) to give the sub-title

conmpound as i po r 294 ) (AP cac:s
1700( ok dy . 5 o BB e 2 e e AL e B ool g G
4.66(2H,s). 3)13)18(;.‘) 25\@16@111) 3.63.-3.93 (SH m), 4.05-4.12 {0.4H, m}, 4.56-4.62 (0.6H, m), 4.70-
6-r4,5-dich tdnel r o- 3- met hyl
-1- isobut yi{%@«@r gﬁ o%t(m{?n%ﬂgﬁéﬁgfjp;# %P 7|j9!3&]:F12L2‘?7b0 if’l(tlﬁr%j

4, 5-Di chl or &PL(Bthyl i mi dazole (1.3g) in dry tetrahydrofuran (20m) was
added dropwi se to a suspension of sodium hydride (0.34g, 60% in dry

t et rahydr of uran (20n1) at room 15 tenperature under nitrogen. After 15 m n,
a sol uti on Brammes product of step b) (3.35g) in dry tetrahydrofuran (20m)

was added dfsy 9# mdﬁﬂﬂsctxﬁ%hﬂﬁﬁﬁ-hh%oir{ms -sledhyI- 26 . ﬁ]&hg@m?nﬁtaﬁ oom

t enper at ur e. e _solution was poured I'nto water and extracted with ethyl
acet at e. ThRIIUZrhinyridindyimethyithieno[2:3-dipyrigudipe-2AdHgiD diane || fat e, filtered
and concentrated in vacuo. The re5|due was purified by flash silica
chronatograo \ -0 ) acetate in

i sohexane'’t 8- i 2% HoRiEace 3, 2. 28g). M5 (APCl)
459/ 460 [ NﬁEﬂmycﬁbdﬂyﬂn@B@ﬂeﬁe ﬁlpﬁéiﬁfﬁﬂﬂosb)noraﬁ’e (Zﬁ(i &Hn d@emfewo o #3Bakds)

3. 39( 3H, 73(2H, d H s)., 6

6- 1(2 5- S?J cfiﬂ? SFo. “52’%9‘: an%%élglgzzétzsgi%% qzljﬂn%% nltl“?ge]i The gixiurs ¥8% ahydr o- 3- net
hyl -1- 25 (i®bbat VB‘)C—azdmedwb’kbmmpémp PytBacdiexas nddnﬁlTheseSGtmalwlamﬂwvmttoaC| d

Sodi um By ar Qovkty o Rinph AU S, 33bHE ARt A QNRAY s1EADENO! (4mT)

wer e added t
15 oxo—butanoate (2.8 g) was added and the mixture was warmed to 60°C for 16 h. The cooled

reaction was poured into water (1.5L) and extracted into ether. Drying and evaporation gave
an oil which was chromatographed (Si02/10:1 ischexane-ethyl acetate then 5.1 isohexane-
ethyl acetate) to afford the subtitle compound (23.5 g). & 'y coep 1.23-1.35(9H, m),
2.26(3H,s), 3.46(1H, m), 3.82(3H, 5), 4.2(2H, q), 7.42(1H, br.5)

20 '
b) Methyl 1,2.3 4-tetrahvdro-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 mi) under nitrogen was treated
dropwise with acetyl chloride (5.34 ml) 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 sodinm
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 tﬁmethylsilyl chloride (50.8 mi) 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 ischexane-ethyl acetate) to



a solution of the product of step c) (2.28 g) in tetrahydrofuran (50m 1) and
stirred at room tenperature for 3 h. The solution was concentrated under
reduced pressure. The residue was diluted with water and extracted W/ tJAN 2006
ethyl acetate. The conbined extracts were dried over 30 magnesi um sul f at e,
filtered and concentrated in vacuo. The residue was purified by flash
silica chromat ography eluting with a gradi ent of 2-5% ethanol in

di chl or onet hAA&3 6 ve the sub-title conpound as a whptecsRbih (1. 68g). M
(APCD) 4451447 [M+H +. 51H CDC13 0.96(4&H, d), 2.22(1H, septet), 2.37(3Hs),
3.51(3H,s), 3.78(2H,d), 5.78(2H,s), 15.51(1H br.s). 1 7 JAN 2006 WO
03/011868 -44 PCT1GB02/ 03399 e)

6-1(4.5-Di I r oxy- 2-

[ so§<azol [ dl?slrE]SV ctger {ﬂwéne%lt'r?g ﬁﬁ%l so EHJ e(h%(f )gmél?gt?/s?%% di %e 2

4( 1H3H) - di e#rbonaf@% g)tap@metéﬂp@ﬂﬁ;ﬁ Mkap’r’%lp@trrw tbyp@rmrerfﬁxemwumﬁwaExarrpl el

part g). m(réf’go)wa@l@Lijagxdlfka’ﬂﬂ(d]e}ma&dw“ms“&hg‘a D ik o (1H, m

(1H, sept et
3. 80- 3. 87 E14ROHHOD S2YQYSO I@Nb i bﬁledml%exemg%rrﬂ) 40Trning B paerdterf: 4. 92

(1H d); 5 %3y bodlbiibgie bfé):l it velld o) was collected and dried, to afford the title
5-f4- Hydr oxyi soxazo E ylcarbonyl ]-3-net (i sobutyl)-6-(4- 10

ct ui nol i nylc@a?%%glpﬁtghlsgﬁ@(@ 1(GH G&AFIWS&SP]@%XW( ﬂl—?’ FFH.d- 6 6(18rbrior epar ed
fromthe pneduspQiresgmpre | part b) (115ng) and the product of exanple 1
part f) (342nm) by the nethod of exanple 1g), followed by exposure of the
product to air for 18 h. The crude material was purified by reverse-phase
prepar at i ve) ddl:bmMhdiiv g1, A8l Sdtlah RIS 0GVILE 1AM DL eh AlBLREE . Oni tri | e
elution fol | owed, by trltl.{ratlon th ether to give e title- conpound as a
white poWdé ', *6' HDMBO (130C*) 0.97 (6H, d),
2.23-2.33 ¢ chl)sangZheﬁﬁechtﬁéde(s&lﬂ,ed Mexardpl2 B pdrBhlfrod)the prodid: of pimk bydel) , 3. 65-3. 75

V.7 o eyt cipoidd e g Sy %&%aa,ét 0ot el sts as a

m xture of 4r70@8mErs therefore NVR conplicated at room 20 tenperature but
sinplified at el evated tenperature)

15 d) 1.2.3.4-Tetrahydro-3-methvl-1-(1-methylethyD)-2 4-dioxo-6-
ylmethjl)thienol 2.3-dIpyrimidine-5-carboxylic acid methyl ester

Prepared using the procedure described in example 6 part a} from the product of part ¢} to
give the subtitle compound. MS(ESD 413 [M+H]*

20 e) 1,2.3 4-Tetrahvdro-3-methyl-1-( 1-methviethy-2.4-dioxo-6-(1 H-pyrrole[2.3-blpvridin-3-
yimethyDthienof2.3-d1pyrimidine-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(ESD) 399 [M+H]*

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 coen 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)



1 7 JAN 2006 WO 03/ 011868 -45 PCT/ GB02/ 03399 Exanple 5 (S) 5-[4- Hydr ox

i soxazol i di n-2-yl car bonyl | - 3-net hyl - 6- ((2-nmet hyl -1 Hi ndol - 3- vl 17 006
ymet hyl ] - 1- (i sobut vl )t hi enof 2, 3-dl nyri hni di ne- 2, 4( 1H, 3H) - di one 5 a) 'Nettly
1,2,3,4-tetrahydro-3-nethyl -6-1(2-nethyl -1 Hindol -3-yl)nethyl | -1-(isobutyl)-

2 4- dioxot hi enof 2, 3-dl pyrim di ne-5-carboxylate. A solution of the product
of exanple 3, part a), (7 g) and N-bronosuccinimde (4.42 g) in chloroform
(140 m) was WRBOUREd under illumnation froma tungsteredramozdson 2 h. The
sol ution was cool ed to room tenperaturegygsaturated aqueous. sodi um

bi carbonate solution (140 10 m) and 2-nethylindole (5.92 g) were added and
the mxture stirred rapidly for 48 h. The phases were separated and the
aqueous phasg gacted with dichloronmethane (100 m). The conbined organic
extracts were rf{ed over anh_ydr(%us mane3| um sulfate flltered and

evapor at ed Dbttt FAaKsoNazo gL arbomyH- A feabrg 1Y b3- col um

chr omat Ogra_igﬁ_iﬁ-_uﬁryszhn&hiljtﬁﬁno[ﬁ,ksﬂﬁﬁ%;&ihé Bf@ﬂﬂ) cﬁ&ﬁet ate / i -hexane (1:3) to
give the sub-tirtTe corrpoun as a pal e rown solrd (6.68 g). MS(ESI) 440
[MeH] }. 6" HEdéascaploghmeiRyl 1-propyl-p 24(fdi-digne 2. 42 (3H, s), 3.38 (3H,

? ), 313 ?llH_{ Zﬁmu@ﬂre oi% &@or{;glﬂae ) 1 pfop?ﬂp y(_laﬂhnesj 4(Iﬁ 3%&611&!113 7t5)g) sdgivk® (1H t),

1.2, 3. 4- Tetl ﬁwﬁﬁhbdeé’%ffé%g )%Z i‘gﬁ“’ﬂémﬁ) Yo Fﬁaaz TR {APPRByfPT 48

-1- (| sobut wo)lrsaueéeoraanﬁteamamaemé &sﬁuﬂwawwsmsaumatér(smﬂagxw w&haici d.  Sodi um
hydr oxi de sao n t e added to a
stirred sof* khett%ﬁa"séawf?\é]‘g?%“duC ueo ”Ebfaéepwa:f)am%‘%m%)m Filw%kfyldﬁ’ﬁﬁﬂrfcof uran (100
m). After #8,then dxtrectabhtltattzyhacems?’ @dm:mht"j’hatcadbl neicheganicetisse eds chreéssur eto
20mt. vol Yo gb %%(ﬁeva\é\é’rgted %@éa.% ;g»zgeogcﬂ?\‘v)solﬁnva)%le&gséa L ergctl\grml ttgi p S (2 x 100

m). The’a ué?ou Was ach dp t1on Bconcent r at ed
hydrochloric acid and extracted w th et hyI acetate / nmethanol (19:1, 2 x 200
m). O gan GrfKt | 86 4SeRlEodildifle RN Al AMVIL QLS IRINSS] M pillefat e, filtered
and evapor ated under Teduced pressure to give the sub-trtre comnpound as a
white sol i dabaxyiate MS(ES1) 426 [MeH * 1 7 JAN 2006

Prepared from the product of step a) following the procedure of example 3, step a). & ' cocis
15 1.00(3H,t), 1.81(2H, sextet), 2.46(3H,s), 3.39(3H,s), 3.87-3.96(2H,m), 3.96(3H,s).

romomethyl)-1,2.3 4-tetrahydro-3-methvl-2.4-dicxo-1-propylthienol2 3-d

S-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. § 'H coeis 1.02(3H,1), 1.82(2H,sextet), 3.39(3H,s), 3.91(2H,1),
4.00(3H.s), 4.68(2H,s)

d) 1.2,3 4-Tetrah dro-u3—meth 1-2.4-dioxo-1-pro
yimethythienof2.3-d]pyrimidine-5-carboxvlic acid methvi ester

25 Prepared using the procedure described in example 6 part a) from the product of part c) to '
give the subtitle compound. MS(EST) 413 [M+H] *

g} 1.2.3.4-Tetrahvydro-3-methyl
vimethyhthienol2,3-dlpyrimidine-3-carboxvlic acid

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



WD 03/011868 -46 PCT/ GB02/03399 S HDMSO 0.80 (6H, d), 1.99-2.09 (1H m,
2.37 (3H, s), 3.18 (3H, s), 3.59 (2H, d), 4.32 (2H, s), 6.91 (1H t), 7.00
(IH, t), 7.26 (IH, d), 10.96 (1H, s), 14.05 (IH, s, br). c) (S 17JA 0
5- (4- Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3- net hyl - 6- 1( 2- et hyl -1 Hi ndol - )H % Prq
ethyl]- 5 1-(isobutyl)thienof 2,3-d]pyrimdine-2.4(1H, 3H) -dione Prepared
fromthe product of part b) and (S)-4-isoxazolidinol hydrochloride (exanple
1, part b)] following the procedure of exanple 1, part g) to give the title
conpound as WO&H{e MS (APClI) 497 [MtH +. S HDVSO 0. 802O0r/8®246b% ),
1.98-2.08 (1H, m, 2.37 (1H, s), 3.19 .41.5H s), 3.21 (1.54H s), 3.50-3.65
(3H, n), 3.70-3.93 (2H, m, 4.00-4.18 (3H, m, 4.62-4.83 10 (IH m, 5.50
(0.5H, d, br), 5.54 (0.5H, d), 6.90 (1H, t), 6.98 (1H t), 7.25 (1H, d),
7.39 (0.5Hp (Sﬁfﬂ[MjHﬂa)xQQe)@%hdﬂﬁz vidQsb8dyI X AL eth ) 1-prE BN B-pGrrdISEh 30
4- Hydr oxyi soxazol i di n- 2-yI car bony I_-_3- met hg_ -1 -(T'sobutyl)-6-UIHi rrolo(2, 3-
73, - JT 2N

15 blnyri dmw;xmmb Tperimaid €2.4(1 H, 3H) - di one CH a)

Met hyl 1, 2Prepared using the procedure descnbedlnexample 3 part e) from the product of part ¢) to
3,4-tetrahydro-3 msthl-lf‘ﬁobut%) goxo 68% ﬁqrnolonBblpyrldln 3-
yl net hyl )tﬁi"%ﬂ’ﬁfﬂé‘*%‘méﬂ"b‘iﬂr (A Q’%‘F’Bo Hapcs 08t P8 bRyt %n of 7- azai ndol e
(0.78 g) s @6%5’1@"?2((@@1(311)@“@&1-@2‘31&%1@ msmmwm m), b 7l 880 GEH §y)20 Nl )
dropw se at 10C under ﬁﬁ% 1[Iesul ti n&’ xture was stirred for 15
mn. 1.0M 68?1%@?@5‘@&??1&76 ﬁ?)d’ég%'é%i 98- 0% é’dﬂ@a,“é?@%ﬁf&ture was
allowed to warmto room tenperature and stirred for 2h. The sol vent was

r enmoved unger regrced pressure and the residue diluted with dry toluene (20

m). A sol exanple 3 part b) (3.14 g) in dry toluene (10 nl) was
added foll iehlarat2adxpt(RH)-thivpoli-ylofetlgtich-[dihydndvigeazolidini he m xture 25

stirred ndr n|t e s dif Th R g and the solid
resi due @ Igpteth-Eise siz D"ﬁ&% acetate; the
organi ¢ phase was basified with sodium bicaPbonate and extracted into ethyl
acetate (2x 100 m). The conbi ned N acmere dried 1 7 JAN 2006 WO

03/011868 o

~N

B i
goisd

1.2.3 4-Tetrahydro-3.6-dimethyl-1-(isobuty)-2.4-dioxothieno[2.3-

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(EST) 297{M+H1". & "Hpmso 0.93 (6H,d), 2.21 (1H,nom), 2.53(3H,s),
3.27 (3H,s), 3.75 (2H,d), 14.04 (1H,s).

-3,6-dimethyl-1-(isobutyDthienof2.3-

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 coen 1.00(6H,m), 2.25-2.37(1H,m), 2.46(3H,5),
3.39(3H.s), 3.53-4.09(5H,m), 4.61(1H,d), 4.71(1H,df), 5.05(1H,d).

c) (S) 5-[4-[11,1-dimethvlethyDdimethvisilyloxylisoxazolidin-2-vicarbonyl

25 (isobutylythieno[2.3-d|pvrimidine-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 zert-butyldimethylsilyl chloride (0.54 g). After stirring at ambient temperature



-47 PCT/ GB02/ 03399 over magnesium sulfate, filtered and concentrated in
vacua. The residue was purified by colum chronmatography, eluting vmg

i -hexane/ ethyl acetate (20-75%gradient), to give the sub-title cor’rﬂ) uHd 2%
a yellow solid (137 g). Ms (APCl) 427[M+tH *. S 1HDMSQ 0.83 (6H,d), 2.09
(1H, heptet), 3.20 (3H,s), 3.61 (2H,d), 3.86 (3H,s), 4.22 (2H,s), 7.02-7.05
(I1H M, 7.43 5 (1H M, 7.88 (IH d), 8.20 (1Hd), 11.56 (1H,s,br) b)

1.2, 3, 4- Tet r ¥RAOH3S- net hyl -1 (i sobutyl) -2, 4-di oxo- 6- ( 1H-geyrgsodetss, 3, bl pyri di
n-3- ylnethyl)thienol 2,3, dl pyri m di ne-5sgarboxylic acid The. sub-title
conpound was prepared fromthe product of step a by the nethod of exanple 3,
lo step d). MS(ESI) 413[MtH + ¢c) (S

5-f f 4- hydr owy i 6R%8aRktind Was Fahibd xbﬂé})éﬁé-thgbﬁﬁ&&)ﬂouﬂed 6&&5 9%&%& Jotlard (1H-
pyrrol of 2 pdi n-3-y] ) e yIIthlenof 2. pyri m di ne-2 H, 3H) - di one
The title cﬁﬁﬁ*&ﬂfﬁ&“e’wtﬁé}" va Beirnoh &@&&W%ﬁh%@vwhsmtfﬂwmm% 2% (150 ny)

by the net hefburid& sefd (egggpséﬂgmmst@pg,f% oﬁ(yj{ S@gg@g}h droxy| soxazol i di ne,

| 1 b PCl
S a2 15 OB G ot il 3 Gt S. B 10, RECE8b | 2k, )

4.00- 4. 185 ( Bk (MLddy3.6Q18,a804 6 Adka), 4593048, 55 (1 H rn), 6.99-7.02 (1H m,
7.41-7.44 (1H, ), 7.90-7.97 (1H m, 8.18-8.20 (1H, m, 11.53 (1H,s, br) 20
Exanmple 7 (S)

5-f4- Hydr 0X&L(S‘QS‘&E@h:br&ltﬂDdQﬁﬂ-@Ht-b@ﬁm&le&@ﬁm&hﬂh@&ﬁanﬁﬁtﬂi& | Hi ndol - 3-

yl ) car bonyl | 4(1H, 3H) - di one. OH

2, 3-Di chl or6=576 = wes—added to a stirred
sol ution ofTiﬁehebtxtE5oqﬁp@1ddlwhs p}épa&&armemeﬁwﬂafetxamiﬂp 34813@) usthg ttpeclytdr of ur an /

brecsur o BniFA i Haepang ot Praaay b0 L3RBT s et PR 1 1

gr adi e?t | iaqmézms d&)}gmrﬁ&(ilﬂ,ﬂd)aﬁé%(aﬁﬂj acse?ﬁmi:: mitoF(eHaldumiwngItdab umﬁld)é ( 20mg)
recrystal il I r 0 glve e tr e conmpound as a sol| ng
VB (APCL) ﬁé@ﬁ%b i’rﬁﬁlmz"%@e o 03/ 011868 -48

&) (8) 6-[{(4.5-Dichloro-2-0x0-3(2H)-thiazolyhmethyl]-5-[4-[(1,1-

dimethylethvD)dimethvlsilvloxvlisoxazolidin-2-ylcarbonyl}-3 -thieno[2.3-
dlpyrimidine-2.4(1H,3H)-dione

The subtitle compound was prepared by the method of example 3 step ¢) using the product of
step d) and .4,5-dichloro-2-ox0-3(2H)-thiazolone. & " cpes 0.1 1(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(1EL,dd), 5.11(1H,d), 5.20(1H,d).

15

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). ‘



PCT/ GB02/ 03399 [MOH] +. 8 1HDMso 0.90 (6H, d), 2.13-2.23 (1H, nm), 2.46 (3H,
s), 3.23 (0.4H, s), 3.24 (0.6H, s), 3.18-3.25 (0.6H, m, 3.63.-3.93 (5H,
m, 4.05-4.12 (0.4H, n), 4.56-4.62 (0.6H, m, 4.70- 4.76 (0.4H, m, ‘P7?§N2055
(IH, s, br), 7.07 (IH, t), 7.15 (1H, t), 7.39 (1H, d), 7.46-7.53 (1H

12.01 (1H, s). 5 Exanple 8 (9S)

5-14- Hydr oxyi soxazol i di n-2-vl carbonvl | -3-net hyl -1 -(1-net hyl et hyl )-6-(1H
pyrrol oi 2, 3-bl pyridin-3-yl met hyl )t hi enof 2, 3-dl pyri m di ne-2.4(1. H, 3})-drone
10 Et hyl net WpI%/9U§eBt hyl - 5- (N, N- et h PCT/GB02/03399

yl et hyl ami nol -t hi ophene- 3, 4- di car boxyl a§3 Et hoxycar bonyl net.hyl ene tri phenyl
phosphorane (33.8 g) in dry THE (200 ml) was treated wth isopropyl

i sot hi ocyanate (10.1 g) at 65C for 16 h under nitrogen. The m xture was

cool ed to -E@fmpand net hyl 3-brono-2-oxo-butanoate was added. The reaction
was aIIowed to I ‘ature. After 24h at room

terrperaturs( Dimetk ﬁm@&%ﬂ&@sﬂ;&d and t he
M XEUr 6 WaSsobarvire thelBRENDON ulﬁdmu’.ﬂa onel €aCti on was poured into

water (1.5L) and extracted into ether. Dryl %and evaporati on gave an oil
whi ch was chromat ographed (Si 02/10:1 i ethyl acetate then 5:1

i sohexane- ethyl acetate) to affordyth slub itle conpound (23.5 g). 81H
cDCl 3 1.23-1.35(9H, m, 2.26(3H, s?\l 3.46(™H, n), 3.82(3H s), 4.2(2H, q),
7.42(1H, br.s) 20 b) Methyl B
1, 2,3, 4-tetrahydro- 3, 6-di net hyl -0~ (N~ THet et hyl ) - 2, 4- di oxo-t hi enol12, 3- df
pyrirnidine-5-carboxyl ate Silve ana M3.5 g) suspended in anhydrous
toluene (90 rm ) under nitrogen s treat dropwi se with acetyl chloride
(5.34 m) and stirred vigorously for 30 min. The product of step 25 1) (23
g) di ssol vedl6i@.540itngdiyle redo méth@1- iHspbund S -radliniéd 4adickot 103 49 Xt ur e was

stirred for /2 h..Et Egg r\(ggﬁidﬂie)s-c%% E}L&ng&l and the insoluble material was

filtered o me of ether. The conbi ned organic

sol utions \/P@rassuwasﬁ@dawiﬁ 5 ard dichi@ebisivighenpiphdsplime)dvbd {04 @) weieon, dried and

evapor at ed. t f thOXI de in
Jé&% £§%‘egﬁ%?ut¥éﬁ%f thE 6 %l\gcgoﬁ@x 1 %?Jthb @%}‘ﬂq‘az X ém‘rle'&] né'®

nmet hanol (25wt r oo er at reacti on was
(2.64 rnl) in dichloromethane (30 ml) under mtrowcn After 48 h, aqueous hydrazine (35%,

10 2.33 ml) was added and the mixture stirred vigorously for 1 h, diluted with water (30 mi) and

extracted with ethyl acetate (2 x 60 ml). 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. The product was dissolved
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 mi,
diluted with water (25 mi) and extracted with ethyl acetate (25 ml). The agueous phase was
acidified with hydrochleric 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(ESD) 391 [M+H]". 8 'Hpuso 0.85 (6H,
20 d), 2.05-2.18 (1H, m), 2.08 (6H, s), 3.17 (3H, s), 3.62 (2H, d), 3.71 (2H, s).

b) (S) 6-[{3.5-Dimethyl-1 H-pyrazol-4-ylimethyl]-5-{ [4-hvdroxyisoxazolidin-2-yl]carbonvl } -
1-isobutyl-3-methylthieno[2.3- rimidine-2,4(1 5.3

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(ESD 462 [M+H]". & 'Hpwmso 0.87 (6H, d), 2.05-2.20 (1H,



30 cooled inice and treated with trinmethylsilyl chloride (50.8 m) and
stirred at roomtenperature overnight. Al volatiles were renoved ip vgﬁ%%ﬁ
and the residue partitioned between water and ethyl acetate. Drying ;H
evaporation of the organic solution |eft a residue, which was

chromat ographed (Si O2/2:1 isohexane-ethyl acetate then 3:2 isohexane-ethyl
acetate) to 1 7 JAN 2006 WD 03/011868 -49 PCTI GBO2103399 isol ate the major
conponent (12vPo3§J1868Thi s was taken in dry DVF (150 m) wditbgeas:gssi um
carbonate (6.95 g) and nethyl iodide (7.5k.9) for 72 h at rogmtenperature.
The m xture was poured into water (2L), acidified and extiracted into ether.
Washing with brine, drying and evaporation gave a solid which was boiled in
i sohexane ( tHal 1 X ing e
precipitat e%’s)’géalped%'g?)’Pﬁ({s}%{ggag\%\g%&ggﬁ)%gﬁ g'gg ggr%g ﬁ'@é&k t(g'ggll?r’f“@ﬁ&h{]he title
conpound (1@.-%Hg§d.), 657t CDCHRmY, S6( WL di )} 2.09 (14,38, s), 3.37(3H, s), 3.95(3H,
s), 4.66(1H, br) M (APCl) (Mt + H) 297 c)

6- (Bronmonet hyl )-1, 2, 3, 4-tetrahydro-3-nmethyl -1 -(1-net hyl (-, thyl)-2, 4-di oxot hi
eno[ 2, 3- 10E&mmple 13y di ne- 5- carboxylic acid nethyl ester Prepared using the
procedur e sd@s e1it BRerdisa i 2-31chdohyIR] . kSR élﬁleﬁl&pagg.is.of part b) to

give the subtitle conpound ) .62-1.04 ) .37(3H, s),
3. 99(3H, s) , rimethwl-1H-pysazold wimethyljihienol23-dlpyrimidine-2.4(1A.3M)-dione

1,2, 3,4-Tetrahydro-3-nethyl -1 - (Il -nethyl et hyl)-2, 4-di oxo-6-(1H pyrrolo[2,3-b
pyridin-3- ylnethyl)thienof2. 3-dl pyrim di ne-5si¢ar boxylic acid methyl ester
Prepared using the procedure describeg in anple 6 part a) fromthe product
of part c) to give the subtitle c . MS(ESI) 413 [MtH + 20 e)
1,2, 3,4-Tetrahydro-3-nethyl -1 - (. et h§i) -2, 4- di oxo- 6- (1H pyrrol of 2, 3-b
pyridin-3- ylmethyl)thieno 2, 3-dl l-ne- 5-carboxylic acid Prepared using
t he procedure described in exang romthe product of part d) to
give the subtitle conmpound. M5 (ESIf) 399 + 25 f) (9
5- 1T4- Hydr oxyi soxazol idin-2-yllc onyII-B-Téthyl-I-(1-nethy|ethy|)-6-(1H—
pyrrol o[ 2 3-bl pyridin-3-ylnmethyl)thienol2, 3tdl pyrim dine-2.4(1H, 3Mdi one

) (S) 6-(Bromomethyl)-5-{4-hydroxyisoxazolidin-2-ylcarbonyl } -3-methvl-1-

(isobutvlithieno[2.3-d|pyrimidine-2.4(1 7 3H)-dione

yrijm

Prepared from the product of example 10 part b) by the method of example 3 part b).

10 8 'H cpos 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 (14, d), 4.13 (1H, dd), 4.59 (1H, d), 4.60 (1H, d), 4.72 (1H, d}, 4.89 (1H,
d).

15 1H-pyrazol-4-yDmethyl]thienol2,3-dipyrimidine-2.4(1H.3H)-dioge.

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 (64ul) 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]". & "Hpumso 0.88 (6H, d), 2.02 (3H, s), 2.08-2.18 (4H, m), 3.19 (2H, 5), 3.21 (1H,
$), 3.47 (0.67H, d), 3.62 (3H, s), 3.55-4.03 (6.67H, m), 4.10 (0.67H, dd), 4.58-4.78 (1H, m),

25 5.52(1H, d).



Prepared using the procedure described in exanple 3 part e) fromthe product
of part e) to give the title conpound. MS5(APCL 470 [ MH] +. & H coct3
1.36-1.42(6H m, 3.17- 3.19(3H m, 3.32-3.42(7H, m, 4.60-4.75(0.5H, nyi7JANZWB
4.78-4.82(0.5H,m, 5.50-5.55(IHrn), 7.00 30 7.03(IH,rn), 7.43-7.44(1H m,
7.95-7.99(I1H M, 8.19-8.21(IH n), 11.54(1Hs,br) 1 7 JAN 2006 WD 03/011868
PCTI GBO2103399 Exanple 9 (S)

5- 14- Hydr oxy msisaagisi di n- 2- vl car bonvl | - 3- et hvl - | - pr opyl rrol of 2. 3-
bl pvri din-3 yl met hyl ) t hi enol 2, 3- di pvri pidi ne- 2, 4( 1H, 311)PC?(|G§#33§§

6- Mer capt o- 3- et hyl -t - propyl - pyrrntdrne 2, 4(1H 3H)-dione 5" A m xture of

6- chl or o- 3- et hyl - | - propyl - pyri m di ne- 2, 4(IH 3H)-dione (3.76 g), sodium

hydr osul phi h te (6 g and ethanol (100 mM) was stirred at room
tenperaturelgtg-%‘r‘a!ggg3 hours then concentrated in vacuo The resrdue was

di ssol ved i(B) wi(#StDI 3 i yB5H 2 100 m). The
aqueous phaggy I ﬁ@lqu'?iffs ) 1!)r9e' then extracted
with ethyl 'Eg‘orbanﬁéiﬁﬁase was dried 10
(MgSO4) . an!dlcet}amrpau@dva@@repead/@ the pethed of Exireple & pdrt g), frdn bhpmdstsuded directly
in the next

1, 2, 3, 4- tetr%h§93gg§ﬂgﬁig%h?ﬁ2pmim Ng(éﬁgnq}argdh??ﬂle ’f?%ldlpyrinidine-S-
car boxyI at diRddp2eed Hsepet):td%0 (P.oi3ied (GHis);Stod H1 AN} 3)156-3)W g m)he8®pr ocedur e of
exanpl e 3, t , ), 2.46(3H, s),
S a5 aN o) 3%7?2%3%}) 49(81242@ 2 459%?51%) Qr%%"’gs AR £ A7) §9%58b

6- 13rononeﬂh§m9 1,2, 3, 4-tetrahydro- 3-met hyl - 2, 4-di oxo-1| - propyl t hi enof 2, 3-d1p
yrimdi ne- 5- carboxyllc acid nethyl ester Prepared usi ng the procedure
described in exanple 3 part b) fromthe product of part b) to 20 give the
subtutleltzmm |H CDC13 1.02(3H,t), 1.82(2H,sextet), 3.39(3H,s),

3.91(2H 1), d¥ xaz%luﬁﬁ(zzs}ﬁ:a@l)o ¥J1-3-methyl-6-{(2-methyl-1H-benzimidazol-1-
1.2,3,4- Tet a ro-3-nmeth -bl pyridin-3
- ylnethyl) ) Ioisgb d net hyl ester 25

Prepared using the procedure descrrbed in exanple 6 part a) fromthe product
of part c) to give the subtitle conpqynd MS(ESI) 413 [MH +

15 a) 1.2.3 4-Teirahydro-3-methvl-6-[(2-methvi-1H-benzimidazol-1-yDimethyl]-1-(iscbutyD-2 4-

dioxothienof2,3-d]pyrimidine-3-carboxvli¢ acid. methyl ester

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

part b) and 2-methylbenzimidazole. MS(API) 440 [M+H] * 8'H cpcn 0.9(6H, d), 209-

2.12(1H4, 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 4-Tetrahvdro-3-methyl-6-[(Z2-methyl-1H-benzimidazol-1-vDimethyl]-1-(isobutyl
dioxothienof2,3-dlpyrimidine-5-carbox vlic acid

Prepared using the procedure described in example 3 part d) from the product of part a) to
25 give the subtitle compound. MS(EST) 426 [M+H] *




e

1,2, 3, 4-Tetrahydro- 3- met hyl - 2, 4- di oxo- | - propyl - 6- (1H pyrrol oi 2. 3-bl p

- )l methyl)thienof2, 3-dlpyri m di ne-5-carboxylic acid 30 Prepared usi ﬁg-} ‘WeZUUB
procedure described in exanple 3 part d) fromthe product of part d) to

give the subtitle compound. MS(ESI) 399 [MtH 1 7 JAN 2006 WD 03/011868 -51

PCT/ GB02103399 f) (S) 5-114-H dy

r oxyi soxazol Ve 8$20218¢8 | car bonyl | - 3- net hyl - | - propyl - 6- ( 1HycT/dH0h8492 3-

bl pyri din-3 yl methyl)thienoi 2 3-dl pyri msgine-2, 4(1H. 3H)-dione Prepared using
the procedure described in exanple 3 part e) fromthe product of part e) to

give the title conpound. MS(APCI) 470 [I\/H—|]+ S H CDC13 0.81-0.85(3H m,

1.55 5 1.63¢ 97 42H M,
4.77-4.83(0.58H IHm,
8. 19- 8. 20( 1¥mah :

6 [4 5-Di chPx@p@chusmthe( ﬁrbaedhrhldasz:ﬁbedan)ékﬁméwbén o frdin I i QM o3 Q%R Bl di - 2-
yI car bony! | 8% g tifiy Foreopnds SEHADEY 40%h R 28 Berts &7 10A3 (iR &2 Q2 HBH) - di one

CH a) 5 m), 2.66(3H, s) 324(3H s), 3.38(3H, s), 3.52-3. SS(2H m) 371 -3.8(1H, m), 4.01-4. 07(71-1
1,2.3,4-Tet rah%dro -1 - di oxot hi énof 2. 3-'dl pyri m di n

e-5- car boxif-oo & & ‘i"ﬁé“ts'iaﬂﬁﬂ)e“éﬂﬁxﬂo%é 3v9a%"(1ﬂ dpar &d- 78§<$h@>ﬂ%§?rod of
exanpl e 3 st.epid)mymséonn7 e roduct of 15 exanple 3 step a). MS(ESI)
2971MkH +. S' HDMSO 0.93 (6H,d), 2.21 (I1H non), 2.53(3H,s), 3.27 (3H,5s),
3.75 (2H,d), 14.04 (IHs). b) (9

5- f 4- Hydr oxExseearsniy di n- 2-yl car bonyl] 3.6-dinmethyl-1- isoburyl)thienof2. 3-
ddl pvrim di ) . rered by the
nmet hod ofge St 01 ST . QN X Hie )

368[ MrH] +. 4 BH)+done 2. 46(3H s), 3.39(3H,s),

3.53-4. 09(5H, m) 461(1Hd) 4, 71(1Hdt) 5.05(1H,d). ¢) (S)
5-f4-f (1. 1-di net hyl et hyl ) di net hyl si | vl oxyl i soxazol i di n-2-yl carbonyl | -3, 6-dim
ethyl-1- 25 (isobutyl)thienof2. 3- dOI pvrigi di ne-2. 4(1H, 3H) - di one

dioxothieno[2,3- rimidine-5-carboxvlic acid, methvl 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 —1.50(3H, 1), 2-2.1(1H, m), 2.89-3(2H, q),
3.39(34, s), 3.59-3.62( 2H, d), 4(3H, s), 5.50(2H, s), 7.2-7.34(3H, my}, 7.60-7.78(1H, m)

20 .

b) 6-[(2-Ethvil-1H-benzimidazol- 1-vhmethvl]-1,2,3 4-tetrabydro-3-methyl-1-(isobuty]}-2.4-
dioxothieno[2.3-dlpyrimidine-5-carboxvlic acid

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

25 1.35(3H, t), 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, my, 7.57-7.63(2H, m)




To a solution of the product of step b) (1.2 g) and irnidazole (0.24 g) in
di chl oronethane (20 ml) was added tert-butyldinethylsilyl chloride (0.54
g). After stirring at anbient tenperature 1 7 JAN 2006 WO 031011868 432jaN 7006
PCT/ GB02103399 for 16 h the mixture was washed with water and the organics
poured onto a biotage colum. Gadient elution with 0 to 5% nethanol in
di chl oronet hane gave the sub-title conpound as a colourless solid (1.55 g).
81H cDcu 0. 0%03¥hisgeg 0. 11( 3H, s), 0.90(9H s), 0.99(6H, d)P@W&ﬂh&Hmpon)
2.44(3H,s), 3.36(3Hs), 3.54(1H dd), 3.84(1H dd), 3. 75(1Hp,4
3.84(1H,dd), 3.98(1H,dd), 4.47(1H,dd), 4.89(1H,dd). d) (S)°
6- (Bronnnethvl) 5-14- f(l 1- d|nethylethyl)dlnethyIS|Ionxyllsoxazolldln 2-

hi_ enof.2., I 3H) - di one

¢ s=3—step b) using
t he productmafyl-11Bokst) , 0. 12(3H s), 0.98(9H s),

L oofer sa)@e@%@aﬁw@océ%%se@%ﬁﬁ%m R SRt S0

4.87-4. 92( | gierthe txég cqr@)ound after purification by flash sﬂlca ch:ornatocrraphy eluting with 5%

6-1(4.5-Di )gﬁi 4-
di m(et hyl et %d%& metﬁw %t%l%?)fg]ﬁwﬂ azoéf Hg%tlohlf(li;’oauﬁ bgt%l ?cgtééﬁsmﬁxafw | - (i sobut
yl ) -t hi enof@S@APCHALD [MH-IH *dlf oMy 01%%%3161)[,-111] éﬁ% TAE3E.ubt2i £ Ilélfhmnﬂ)&ﬁﬁd was

prepared by t ot tep d)
and .4, 5- dlzcipﬁ{gﬁ -0 I-? H;t ﬁa%o?%%@l@gf@% 34h1811?1r?g{5§53 o E)IH.SLZ(SH, s),
0. 91( 9H s) ,2m0, @8(-6|5I7@)i, ), ZSQFHP@%W 1$3IJ6TRGH. 5).7.637857(1HHntd) , 3. 66(| H, dd),
3.79(1H,d), 20 3.85(1Hdd), 3.99(1H, dd), 4.40(1H dd), 4.88(1H dd),
5.11(1H,d), 5.20(1H d). f) (9

6-f (4. 5- B clnample Bivhx 0- 3(2H) - t hi azol vI) et h) | | - 5- f 4- hydr oxyi soxazol i di n- 2-

| car bonyl | -y SIRLY rotvisolrd BaAHI ek bR 03-nefhyB1-Abobbtbi gl SlpAyRIE( 1H 3H) - di one
To a solution of € product of step e) . (180 nmu). 1n. under a

ni trogen atbepdmidazel-1-viprethglithionol23dlpyrimidine-2 43 diang (0. 10 nl) fol | wed by
IN tetr abutgyhammu_ﬁ_ﬂdfd Ygeinelier- ﬁ@btﬁljﬂﬂ—dmJd&STWfpréﬁll5Hfﬂeﬁzmnﬁﬁioﬁll 16 h at

anbi ent te t mnth sat sodi um bi car bonat e
sol uti on agﬁm§%¥ﬁg' —-6¥8én|cs were washed with

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].

& 'Hpmso 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,1), 3.19(34, 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-Tetrahydrg-3-methyl-1-(isobutyl
yDmethyllthienol2.3-d]pyrimidine-5-carbox vlic 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]. & ‘HDMgo 0.78-0.85(¢H,d), 0.94-1 (34,
t), 1.74-1.86(2H, sextet), 2-2.07(1H, m), 2.87-2.92(2H;), 3.25(3H, s), 3.58-3.6(2H, d),
5.82(24, s), 7.21-7.27(2H, m), 7.58-7.65 (2H, m)

ropyl-1H-benzimidazol-1-

¢} (S) 5-[4-Hydroxvisoxazolidin-2-ylcarbonv!] -3-methyl-1-(isobutyl}-6-[(2-propyvl-1H-
30 benzimidazol-1-yl)methylithieno[2.3-dlpyrimidine-2 4(1H 3H)-dioue,

Prepared using the procedure described in example 3 part €) from the product of step b) and

(5)-4-hydoxyisoxalidine hydrochloride {example 1 part b)] to give the title cornpound. MS
(APCI) 526.2[M+H]. 8 'Hpmgo 0.80-0.84(6H,m), 0.95-1 (3H, t), 1.76-1.83(2H, sextet), 2-



wat er, and dried over magnesi um sul phate. Concentration in vacuo gave a
white solid that was purified by reverse phase HPLC to give the titl
conpound as a white solid (100 ng). 30 S HDMso 0.92(6H,d), 2.15(1H, né(rarSJ,AN 2606
3.20(3H,s), 3.43-4.11(6H n), 4.60-4.76(1H M, 5.04- 5. 11(2H,n), 5.51(1Hs).
1 7 JAN 109& WO 03/011863 - 53 PCTI GB02I 03399 Exanple 11 (9S)

6-f(3.5-Di nethvl-1H pyrazol -4-yl)m et hyl ]-5-{4-hydroxyi "soxazolidin-2-vicarb
onyi }-1- isovausylisgd- r net hyl t hi enof 2. 3-d1 pvri rni di ne- 2,pdiiBoai)ondi one. OH 5
a) 6-f(3,5-Dinmeth yl-1H pvrazol -4-vl)methyl)-1-isobutvl-3-nethyl -2, 4-di oxo-1
2,3,4- tetrahydrothieno[ 2, 3-dl pyri mdi ne-5-carboxylic acid. Potassium
carbonate (3.55 g) and dichl orobi s(tri phenyl phosph.ine)cobalt(ll) (0.1 g)
were adde a_stid gt t f ot ct .0 rs a) (I g
and 2, 4- peﬁ%gggdfgn%éé%gqgghﬂ1?quﬁchﬁﬁéﬁg #h%ﬂegzgé%%%%enﬁd4a%hltrogen
After 48 h, OuenusS-hyde.4Hi me 4E38%H, 1) 3523857, mias l@dd¥@Hand 7t5H6 .45 xt ur e
stirred vig? ly for I h, diluted wwth water (30 m) and extracted with
et hyl aceta ’Eg x 60 mM). Oganic extracts were dried over anhydrous
magnesi um sul fate, filtered and evaporated under reduced pressure. The
residue wasppiiified by colum chromatography over silica, eluting with

et hyl acetafé € product as dlssolved in tetrah drofuran (20 m) and

met hanol ( 44 sarb el lndrmetl - A

n). After &n%ﬁéazoltﬂﬂnmﬁwwx&ogg@%ﬂﬂm&tﬁﬂg%@rdﬁn%duced pressure to ca.
5m, diluted wih water ( and extracted w et hyl acetate (25 m).
The aqueous phase was acidified with hydrochloric acid and extracted with
et hyl acet afyeMéByIX . 2284-Thtdahydeh- auviit1-exikdtast)ss-[2ueE@yidid g gy emnidadr ous
nagne5|un1sulf te, filt req2 evapor at ed %nder reduced pressure to give
the sub-tf t%@@%ﬁ«#@%@eﬁ%ﬁ@@f—@%—lﬁ% (ESI) 391 [M+H]', S Hoso 0. 85
(6H, 20 d), Prepadhi- u&né&e@ﬂdcbdutﬁdescﬁb&ﬁn(eﬁiﬂ)plﬁ partd) ftom (Hahdrodagt of &aﬁﬂle(’;"ZH d),
3.71 (2H,

5 103, 5 b bR P RSP s P s APPSR -2 1

carbonyl | - M+gobut yl - 3-met hyl t hi eno12. 3-dl pyri m dine-2,4(1 H, 3H)-drone.

15 b 1.2.3,4-Tetrahydro-3-methyl-1-{isobutyl)-6-[2-(methylthio)-1H-benzimidazol-1-
vlmethvil-2.4-dioxothieno[2.3-d]pyrimidine-5-carboxvlic acid

Prepared using the procedure described in example 1 part ) from the product of step a), to
give the sub-title compound as a white solid. MS(APCD) 459 [M+H] *

benzimidazol-1-vimethyllthienof2.3-dipyrimidine-2.4 (1.H,3H)-dione

Prepared using the procedure described in example 3 part €) from the product of part b) and

(S)-4-isoxazolidinol hydrochloride to give the title compound. MS(APCT") 530 [M+H]} ™

8 'H cpeis 0.87(3H,8), 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).



25 Prepared using the procedure described in exanple | part g) fromthe
product of part a) (225 ng) and (S)-4-hydroxyi soxazolidine hydrochl ori de
(exanple | part b)} to give the title conpound as a solid (98 npg). ESI}
462 [M+H +. $ HDVBO 0.87 (6H, d), 2.05-2.20 (1H, 1 7 JAN 2006 WD 03/ 01485006
54 PCTI GB02/03399 nm), 3.19 (2H, s), 3.21 (1H, s), 3.48 (0.67H, d), 3.47-3.85
(6H, m, 3.90-4.05 (0.67H, m, 4.10 (0.67H, dd), 4.57-4.78 (IH, n, 5.51
(1H, d), 12.08 (1H, s, br). Exanple 12 5 (9S)

5-{4- Hydr oxyVV88¥H3%$ i di n- 2- vl car bonyl } - 1- (i sobut vl ) - 3- methgbo2o3sbd. 3. 5-
trimethyl -1 H pyrazol -4-yl net hyl | t hi enofss2, 3-dl pyri m di ne-2.4(1H, 3H) -di one 0
a) (S) 6-(Brononethyl)-5-{4-hydroxyi soxazolidin-2-yl carbonyl }-3-nethyl -1 -

(i sobutvl)thienof?2, 3-dl pyri mdine-2,4(1H, 3H)-di one Prepared fromthe
product of mxmprl18vh0 part b) by the nethod of exanple 3 part b). 10 5'H
CDC13 1.01 (6H, ¢ 2(- 2., ’ t) 3. ' ' d),

thyl- 15 1 H pyrazol -4-yl)nethyl|thienof2, 3-dl p3ri m dine-2,4(1H, 3H)-di one.
Pot assi um tert. -but oxi de sol ution (1N%in t et jO&hydrof uran, 2.99 m) was added
to a stirred solution of the prodact Qf pait a) (1.00g) and

2, 4-pentanedione (0.31 M) in tetr oftg-en (20 m) at room tenperature
under nitrogen. After 18 h, 8 niNof S solution was treated with

met hyl hydrazine (64 il) and aftqi\ ther 24 h the m xture was evapor at ed
under reduced 20 pressure. The'?es'dug_ﬂg- f’ i fied by reverse-phase

preparative HPLC with gradient agdeqy 81 m acet at e/ acetonitrile
el ution then by colum chromat ogrlaphy ovel si ica, eluting wth ethyl
acet at el met hanol (24:1) to give the title-conmpound as a solid (24 ny).
MS(ESI) 476 [MrH *. S HDMBO 0.88 (6H, d), 2.02 (3H, s), 2.08-2.18 (4H m,

2. B4 drdnbdio-6-18 X nydRx frfieth ~g—%nzgr)idarzo;l-16@métﬁwi-3§aethv§1-55' 4.03
yrimidine-5-carboxy

lic acid, methyl ester
The product of example 3 part b) (0.6g,) was dissolved in DMF (5 ml). 2-Hydroxymethy1~.

10 benzimidazole (0.28g,) and anhydrous potassinm 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

1.2.3 4-Tetrahvdro-6-[2-(hydrox

ethyD-1H-benzimidazol-1-yImethvI]-3-methyl-1-

(isobuty])-2.4-dioxothieno!{2.3-dIpyrimidine-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
2-(hydrox rnéth D-1H-benzimidazol-1-
yimethvi]-3-methyl-1-(isobutyDthicno{2.3-dlpvrimidine-2 4(1H.3H)-dione

The title compound was prepared using the procedure described in exampe 3 part ) from the
product of example part b). MS (APCI) 474/475 [M+HI". 8 'Homso 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(ZH,m) and 7.57-7.6(2H,m).



25 5.52 (1H, d). 1 7 JAN 1006 WD 031011868 -55 PCTI GBO2103399 Exanpl e 13i)
(R)

6- 1(4, 5-Di chl oro- 2-net hyl -1 Hi mi dazol - | -yi ) met hvl | - 5- (4- hydr oxy- i soxdzbliA 1095
-2-

yl carbonvl | - 3-nmet hyl -1 - (i sobutyl ) thieno[ 2, 3-dl pyri m di ne-2, 4(1H. 3H) - di one
The title conmpound was prepared by the nethod of Exanple 1 part g), fromthe
products of 3V&R&nste 3 part d) and exanple 2 part b). Mor{dRise516/518
[MtH +. 8" H cDC13 0.98 (6H,dd); 2.29 (44 septet); 2.39 (3H,s); 3.38 (3H,s);
3.54 (1H,dd); 3.66-3.70 (1H,nm; 3,80- 3.87 (1H n); 4.04-4.10 (2H, mM; 4.56
(IH,d); 4.70-4.75 (IH nM; 4.92 (IHd); 5.13-5.30 (2H,n). 10 Exanple 13ii)

(S) Example 13 vii} o
5- 14- Hydr oxyl soxazol'1 di n -met hyl - 1. . Hbenzi m daz
ol -1 - yl) mehardHydrexvisogazol Ieanbd brpethyly6ridi(mevhglamig)4H: 3H) - di one 15 a)

1. 2. 3, 4- TetHeas
(2-met hyl - I'H-1 y :
di oxot hi enoi 2, 3-d] pm di ne-5-carboxylic acid, nethyl ester Prepared using the
procedure described in exanple 3 part c)_fromthe product of exanple 3 part
b) and 2-nethyl benzi ni dazol e. NMS( ARl P O IMH +. S 'Hcocl3 0.9(6H d),
209- 2.12(1H, m, 2.63(3H, s), 3,389(3¥1, &), 3.62(2H, d), 4.01(3H s),
5.49(2H, s), 7.23-7.35(3H, 20 m 75(1H, m b) 1,2

3, 4- Tet r ahydr o- 3- net hyl -6-1(2-rr@th i dazol -l -yl)methyll-I-(isobuty
| )-2,4- dioxothieno(2,3-dl pyrimdi ne-5+ lic acid Prepared using the
procedure described in exanple 3 parft 8) firom t he product of part a) to 25
gi ve the Subtitle conpound. MS(ESI) 426 [M+H + 1 7 JAN 2006 WO 03/ 011368
-56 PCT/ GB02/ 03399

a)1.2.3 4-Tetrahvdro-3-methyl-6-[2-(methylamino)-1 H-benzimidazol-1-ylmethyl}-1-

(isobutyl)-2.4-dioxo-thiencl2.3-dlpyrimidine-5-carboxyvlic acid. methyl ester

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 (50m!} 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 #n 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 "Hpwmso 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, t), 7.08-7.11(1H,
d), 7.20-7.22 (1H, d).

(isobutv-2.4-dioxothienol2.3-dlpvrimidine-5-carboxylic acid

The sub-title compound was prepared following the procedure of example 3 part d) using the
praduct of part a). MS (APCT) 442 [M+H]*

25 ¢} (8) 5-[4-Hvdroxvisoxazolidin-2-vlcarbonyl]-3-methyl-6-[2-(methylaming)-1H-
benzimidazol-1-vlmethyll- 1 -(GsobutyDthienol2. 3-dIpyrimidine-2,4(1H.3
(S)-4-Hydroxyisoxalidine hydrochloride (Example 1, part b)) (0.08 g) and triethylamine (0.09
mi) were added to a solution of the product of part b) (0.13 g) in dichloromethane (Sml). 1-

~-dione




c) (9

5-ff4-Hvdroxyi soxazol i di n-2-yl I carbonyl | - 3-net hyl - 6-f (2- met hyl - | Hberl]zi'ﬂi'N%{fﬁ
ol -1- yl)methvll- I -(isobutvl)thienof 2. 3-dlpyrim dine-2,4(1H, 3H)-di ore
Prepared using the procedure described in exanple 3 part e) fromthe product
of part b) to give the title conpound. MS(APCI) 498 [ MtH +. S "Hcnc>3
0.87-0.93(6H, m, 2.02-2.17(I1H, 5 m, 2.66(3H, s), 3.24(3H, s), 3.38(3H,

S), 3.52-3.5802HA11869, 3.71-3.8(1H, m, 4.01-4.07(2H m pdr&lf24kHe d),
4.71-4.75(1H, m), 4.94(1H, d), 5.3-5.5442H m, 7.22-7.28(2H, m, 7.39-
7.42(1H, m,7.69-7.71(1H, m Exanple 13iii) 10 (9S) '

6-f (2- Et hyl -1 H benzi nai dazol - 1-yl ) net hvl | - 5-f 4- hydr oxyi soxazol i di n- 2-yl car bo

nyll-3- nme 2 n i one a

6- f(2 Et hyF{p?gﬁf%SI%’?fm%H#azg% tgF bvgﬁ%"’d ??3"7 ﬂ”’ﬁfy“ﬁfhg? pis %“?e“ﬁ( "%JM"%@?%& hyl - 2(i sob
utyl) -2, 4- cafbasidmideibpdrofhiorge (0. 13@ "ﬁhedpaﬁeomarrmwhn@ facwdn atmmhyl ester 15
Pr epar ed umgrmews%ﬁ&%e LES6 dtm%qaer&dﬁesﬁgms&ré hesiaf e]tdhe product

of exanple 3 art b) and 2-et hyl benzi m dazol iV e sul?tl
conpound, Whilesh sikeachpumaagrapay ?}ymf“l“a@ﬁ graglient of §-3h )etgrﬁpblgreﬁxmwetetbﬂkﬁng with
80"8@6t8 gg’ %r%a‘m/!)btaﬁeetv@ats eecwatauééam?aeﬂ a%ﬁ(sﬁ%&xaﬁ%eth[iww?vt R t&g CDglgg (3H
s), 3.59- 3ccerz(our24+s acjhite aqUGHD.05Y), ME(ARSID AL3. %iM+H1 28 o B83-0. $§(6H,m§ 60- 7. 78( 1H,
m 20 b) 4. H, m), 3.203H, s 363 -

6- 1 ( 2- Et hyF i Berms f aagal ST Srmar bl 2 B3840 my }%?34 SR Vi -1 - (i sob
utyl)-2, 4- 4d?bl>?bﬂﬁs|4eﬁ16FQH82f6] Py} 6M3Eﬂ Wé@ﬁr,éaﬁ%%kwﬂcwa?: d2Brepar ed using the
procedure described in exanple 3 part d) fromthe product of part a) to
give the subtitle conpound. MS(ESI) 441 [M+rH + S HDMSO 0. 79-0. 81(6H, d),
1.30 - 28 Exampleddvifll > .2 1(1H, n), 2.88-2.95(2H, q), 3.25(3H, s),

3.58-3. 61( Z&hs. ﬂl-)H dx‘i:xSr@ salzblidiy-2-yicarbonyll- eﬂHl-(iﬂQ-am?noﬁ]ﬁf-Kexﬁﬁ' idddol-1) 1 7 JAN
2006 WD 03 01 : . )

6-f (2-Et hy : A-imay iy af-oxyi soxazol i di n-2-yl car bon
y1l1-3- nethyl -1 (| sobutyl )th| enof2 3-dl pyr| m di ne-2, 4(1 H, 3H)-di one

dioxothieno[2,3- rimidine-3-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]T*

b)_6-[{2-Amino-1H-benzimidazol-1-vD)methyli-1,2.3 4-tetrahydro-3-methyl-1-(isobutyl)-2.4-

dioxothieno[2.3-dlpyrimidine-3-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+H]"




Prepared using the procedure described in exanple 3 part e) fromthe product
of part b) to give the title conpound after purification by flash sqlwgm 2006
chromat ography eluting with 5% 5 nethanol in ethyl acetate followed by
recrystallisation fromethyl acetate/isohexane. M5(APCI) 512 [M+H]}. 6 HDI\/SO
0.80-0.83(6H, m, 1.29 -1.34(3H, t), 2 -2.1(1H, nm, 2.88- 2.96(2H, Qq),

3. 20( 3H, s) , 3.55-3.71( 3H, m,3.81-3.91(2H, M, 4-4.1(1H m,4.55-4.81 (IH,
2m), 5.51-5. F@Wuse), 7.15-7.20(2H, nm), 7.55-7.58(1H, mHor6edAnde65(1H m

i 0 Exanpl e 13| v) (S) 5-F4-Hydroxyisoxazghidin-2-yl carbonyll.

- 3-net hyl - 1- (i sobut ~6-f (2- propvl - 14 benzi m dazol - 1-yl) net hyII

t hi enof 2, 3-dl pyri m diine-2, 4(J H, 3H) di one
. 061146&% 'Bﬁcf?ag\fllil H- benzi m d

a)l, 2,3,4-T

azoI-I- 1) Y . _ op yl ester 15
Prepar ed usilmgthylhé-(ise me 3 part c) fromthe product
of exanpl e title
conmpound af ?lgrtﬁgl%%?@lggﬁ%oﬁeﬁeg? ?g% FII{Q&B& bji@g gﬁ@ﬁlrl%#g?%gdr) ggﬁ%&f%&% W th

i sohexane: epam). MIEPR1ES ([M+k1j M5 (APClI) 469 [ MrH] S' HDVSO

0. 81-0.83(6 7 ( s 8(11-1,
m, 2.80- szﬁsfg%%ﬁ@tg)gfl; )9986§lz‘8(1ﬁ)m)33136 ﬁ(}’G%%(%%-‘l??&%%b 48??4[&% {7805 65(2H
s),7.15-7. Zgﬁlzl%ﬁlﬂr},,mt?mgls)»22@(21?115@(1)(32#/ 16/ AfHH, m).
1,2.3,4-Tetrahydro-3-nethyl -1 - (i sobut

1) -2, 4-di ox0-6-f (2- propvl -1 Hbenzi m dazol -1 -

yl ) met hyl | t Bxassde $88i3) d| pyri mi di ne- 5- carboxvlic acid Prepared using the
procedure dgssieRardxd- ”QB‘@;HHJhﬂm 1cRAohYf-3-mde M (BB uBHOANES s%clﬁ&r%m) to 25
gi ve the subtitT € compound . . 85(6H, d),
0.94-1 (3fy imidazol-T-vimethylihipnniZ.3-dlpyrimidine. -gigue 1y | 287292(2Ht)
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 c) (S) 5-f4-Hydroxyisoxazolidin-2-vlcarbogyll

-3-nethyl -1-(isobutyl)-6-f(2- prova-IHD 3@—®enzi r ni dazol - 1-yl ) et hyl | t hi enof
2,3-dl pyrimdine-2,4(1H, 3H) - di one*ﬁ;g’? using the procedure described in
e

exarrpl e 3 part e) fromthe product¥ b) and (S)-4-hydoxyisoxalidine
hydrochl oride [exanple 1 part b)], sve\the title conpound. M5 (APCl)
526. 2[ MtH] . 8' HDWVSO 0. 80- 0. 84(6H,£V Oc:QE(\ﬂvL(BH t), 1.76-1.83(2H, sextet),
2 1 7 JAN 2006 WD 03/011868

a) Methvyl 1.2.3 4-tetrahvdro-3-methvl-1-{isobutvl)-2,4-diox0-6-[2.4,5-trichloro- 1 H-imidazol-
1-ylmethyl]thieno[2.3-dlpyrimidine-3-carboxvlate

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
(S102/20%-50% ethyl acetate-isohexane). MS (APCT) 479/481/483 [M+H1*. 8 'H coci
0.97(6H,d), 2.25(1H, septet), 3.39(3H,s), 3.74(2H,d), 3.99(3H,s), 5.37(2H.,s).

b) 1.2.3 4-Tetrahydro-3-methyl-1-(isobuty])-2 4-dioxo-6-[2.4.5-trichloro-1H-imidazol-1-
ylmethyllthieno[2,3-d]pyrirnidine-5-carboxylic acid

The product of part a) (170 mg) was treated with lithinum 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

20

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]*



5% PCT/ @GB02/03399 2. 1(1H, m, 2.86-2.90(2H,m, 3.2 (3H, s), 3. 5 3.61 (3H,

m, 3.7-3.92(2.5H, nm, 4.4-4.15 (0.5H, m, 4.5-4.6 (0.4H, m, 4.8 (p7§1\- 006
m, 5.52-5.57(3H, m, 7.16-7.19(2H, m, 7.55-7.65 (2H,2m 5 Exarrpl v)z
(S

5-1 4- Hydr oxyi soxazol i t hn- 2-yl car bonyl | - 3-netl - vl - 1- (i sobut yI )-6-[Z-(nmethvlth
i 0)-1H benzi m dazol -1 -VI net hyl | t hi enoF2. 3-dl pyri m di ne-2.4 (1H. 3H)-di one a)
Met hyl 1,2, 3ydeilketssmhydr o- 3- met hyl - | - (i sobut PCT/GBI2/03399

ly)-6-[2- (n'ethylthr 0) - 1H benzi m dazol -|

yl met hvl ] - 2. 4- di oxot hi enof 2, 3-dl pyrrtnr%r ne 5- car boxyl ate Prepared usi ng the
procedure described in exarrpl e 3 part c) fromthe product of exanple 3 part

b d 2- i Ll MS( APCI
4)74an[ M+H]mé | 1 E 4?581 ﬁgrolﬁ'}-}j ( )

lidnd et hyl t hi 0) - 1H- benzi m dazol

-I- yIrreth ci.d Prepared
usi ng the g#l%)té%’ ér gb@ég%ﬂrg%gédﬁz%ecxaﬁn% é)??*aq%%? ?e)p%?p%%&t{ﬁlh%gdu%td uct of step
a), to gi vepbhdIS{ABCDi5B6/E8CHAPSHNE. s cﬂcxwﬁrPE @hgi);i26 (Mbfeple@) 340459 [ MHH] +
20 c) (9)

5[ 4- Hydr o Sox AL OF 3853 P EHFBE Ao (LMo 428 QR A Y% 2- (et hvl t hi
0) - 1H- ben2r|7ﬁﬁ4d’ézi&ﬂ Hﬁ:ﬂyﬂoﬁﬂﬂﬁyﬁﬂﬁ Eﬂrﬂeﬁtﬂiﬁ,@ﬂdﬁ-pyri m di ne- 2,4 (1H, 3H)-di one
Prepared using the procedure described in exanple 3 part e) fromthe product
of part b) and (S) 4-isoxazol i dinol hydrochloride to give the title
conmpound. HEgmplelld®) 530 [ MrH] + S 1H cperi O. 87(3H s), 0.81(3H,s),

1.98-2. 19(24 2r & idid24ikh shioxe-3(2#n6- 4. 8(1H m) ,
5. 43- 5, 58( 2H; _T9( 2H 7 547, . 03/ 011868

-59 PCT/ (BOZS Y Hyeies : '
5-[ 4- Hvdr oxyi soxazol i d| n- 2 vI car bonyl | -6-[2-(hydroxynet hyl)-1H benzi m dazol -
| - ylmethyll-3-nethyl-]L-(isobutvl)thi eno[ZOFES d1
nyri m di ne-2, 4(1H. 3H") - di one o

o Ol )

B
)\NH/S 20

benzothiazolylmethvilthieno[2 3-dlpyrimidine-S-carboxylate
A solution of the product of examéle 3 step b) (300 mg) and 2-methylthicbenzothiazole (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 vacuuwm distillation and the residue purified by gradient
chromatography eluting with a gradient of dickloromethane to 5% methanol in
dichloromethane to give the sub-title compound as a white solid (150 mg). § 'H cpeis 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).

) 1.2.3 4-Tetrahvdro-3-methvl-1-(isobuty]}-2_ 4-dioxo-)-6-[(2-thioxo-3(2H)-

benzothiazolyDmethvlithienof2.3-dlpyrimidine-5-carboxylic acid

The subtitle compound was prepared by the method of example 3, step d) using the product of
25 step a). MS (APCT) 461{M+H]". 3 "Hpuso 0.86 (6H,d), 2.10 (1H,nom), 3.25(3H,s), 3.70

(2H,d), 5.00 (2H,s), 7.39(1H,1), 7.52(1H,r), 7.93(1H,d), 8.02(1H,d).



5 a)l, 2. 3.4-Tet rahvdr 0- 6-[ 2- (hydr oxynet hyl ) - 1H benzi m dazol - |

-vl nmet hvl | - 3- et hyl - 17 JAN 20
(i sobutyl)-2,4-di oxot h| eno[ 2, 3-dl pyri rni di ne-5-carboxylic acid, methyl h{ép
The product of exanple 3 part b) (0.6g) was dissolved in DV (5 m).

2- Hydr oxyrnet hyl 1o benzi m dazol e (0.28g) and anhydrous potassi um car bonate
(0.6 g) were added to the solution, which was stirred for 16h. The
sub-title conybuittissdas obtained as a white solid after dddddpéss@n of the
reaction m xture and evaporation (0.18 gu. M5 (APCl) 457 [MtH +. S H CDC13
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(m2H), 7.22-7.3(m 1H) and
7.74-7.8(m Hky 5-40hoxvi N nvil-3- -1- .

1.2, 3, 4- Tet ok VT o b LI Ty A Sy N AT e arr e oA o AR 1 - 3- et hy!
-1 - (i sobut bengothiazolWirepthyi IHiiesalgidod \muriglidine-2. MLHI3A-dRoe ar boxyl i ¢ aci d The

sub-title cqm&e@gmwﬁdwaeﬂ@ﬁ@éa uﬁﬁg 8 rdeliBa Qfé%%ﬁeéeteﬁ'a%ﬁiim@gf!)dh&oﬁxaﬁpl e 3

part d) fromthe product IP a) to give the sub onpound
(APCI ) 443 PEBBY MSZ@P@@ 5%%}\@ o HDMSOOSI .88 (6H,m), 2.10 (1H.non), 3.19(3H,s),

5-[ 4- Hydr oxyi di d t H-benzi m dazol -
| -yl met h?l l)(_l@@&%%@ﬂrh) h@sl so?)uty )th Fgﬁg%gﬂg}% 4f@(?%|YIIr‘i1T‘|«'E5dJ|ﬂ%ei% 4( 1H: 3H) - di one
The title cofipdtnd SVQ&@ epared using the procedure descri bed in exanpe 3
part e) fromthe product of exanple part b). M5 (APCl) 474/ 475 [ MtH] +
6' HDMSO 0. 83(3H, s 0.85(3H,s), 25 2.06-2.18(1H ), 3.22(3Hs),

3.42-3. 98(6@@1-53—’2’14. 8(1H, s(br)), 4.82(2H,s), 5.25(1H,s), 5.49(1H,s),
5. 62(2H, 5) , (§548:HR ek Rbkaadlicag Ratbnl- Sk (isdbulsl M- 6-2V\x D3/ 011868

5-f 4- Hydr Bxy 7 2 y ‘ y jog {met hyi am no) - 1H
ben2|mdazol-l-yl rrethyll-l-(lsobutvl)thl enof2 3-dlpyri mdine-2,4(1H
3H)-dione 5 a)l, 2, 3. 4-Tetrahydro-3 -net hyl - 6- fo,_2 (et hyl am no) - |
H-benzirridazol-l-yl met hyl | 1-
o Oyl )
o}

Is\ e
0 N
s

A suspension of 2,4-dichlorothiazole (5 g) and potassium fluoride (5 g) in

a) 4-Chloro-2-fluorothiazole

tetramethylenesulfone (20 ml) were heated at 130°C for 6 h. Further potassium fluoride (5 g)
15 was added and the mixture heated at 173°C for 16 h. Vacuum distillation of the reaction

mixture gave the sub-title compound as a colourless oil (1.7 g). & 'Y cpes 6.71(1H,A).

b) 4-Chlore-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 agueous 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). 8 "H cpcs 5.97(1H,s), 9.47(1H,s). MS(EST) 135/137 {M+H]*



(i sobutyl)-2, 4-di oxo-thi enof 2, 3-dl pyri m di ne-5-carboxylic acid, nethyl ester
Sodi um hydrlde (0.24 g, 60%in mneral oil) was added portionw se toja N 2006
stirred solution of 10 2-(nethyl am no)benzi m dazole (0.93 g) in DW (Qémfg
at 0C under nitrogen. After stirring for 30 min at roomtenperature a
solution of the product of exanple 3 part b) (2.16 g) in DW (10 m) was
added dropwi se and the reaction was stirred for 16 h at roomtenperature.
The sol uti orvaxigetired into water and extracted w th epdiydpoacséoat e. The
conbi ned extracts were dried over magngsi umsulfate, filtered and
concentrated in vacuo. The residue was 15 recrystallised fromethyl acetate
to give the sub-title conmpound as a white solid, 1.5 g. M5 (ESI) 456 [ MtH +.

8' HDVBO 0. (13H, s),
3. 60- 3. 63( 0-6.99 (1H, t),
7.08-7.11(

1.2,3,4- TetThéﬂ@co%‘lﬁGﬁidhyds ﬁe‘pﬁr@d &m& ﬂﬂb’th@dﬂf@%ﬂlé‘%?ﬁm fdgéﬁbméc of

Irrethylll (|sou rimdine- boxylic acid
The. sub-11 1946 b Sl cumd TACSh g8 PO AThE). 1 B ABTHoo0f Toxanpl o 3
part d) usimgst hes aprspduct of part a). M5 (APC) 442 [ MtH] + 25 019)

5-f 4- Hydr oxyi soxazol i di n- 2-yl car bonyl | - 3- net hyl - 6-f 2- (et hyl am no) - 1H
benzi m dazol- | -ylnmethyll- | -(is obutyl)thieno f 2, 3-dlpyrim

di ne-2, 4( 1K [ﬁgmd}oon@co-;t(@y-ﬁli-akmﬁmy;il-zs,Q8&t&@&h@@oh%ﬂdp@@lgﬁéﬂu§@~gﬁxarrpl e 1,
part b)) (0d08 g% ﬁnd!trle.tihgla i ne .}0.?9 m) were added to a solution of

t he product oronet hane (5m). | 1 7 JAN 2006 WD
03/011868 -Tht sidGH¢ SRGRAMIBEE Prelyreld DychibRaRat sfiefzpiles fot &) Asify) hovpsdrdsted as wel |
as |-et h% g %)3 - di met hyl am nopropyl)- carbodiim de hydrochloride (0.12 g)
The reacti of xture was stirred for 12 h at room tenperature. The solution
was concentMSEST 480iebey Ma-Bilu & Sdbwvas @35EERY, 2TIVe 1 1 asi) RES (BEHS), p.UB (AH, dad by fl ash
silica chrog‘ga. S I?yl tlng with a gradi ent of 0-3% nethanol in ethyl

acet at e. The 9%?0 tai ned was recrystallised from et hyl

acet at e/ i sohexane/ rret hanol to gl ve the title corrpound as a white solid
(0.07 g). . . . (1H, m,
94(1H, m,

2.9(3H, m, =23 5. 6- 3. 68 3H, T . 3. 7a
4- 15 methvl i- (1sobutvl) thlenor” 3- cﬂpvnnud1ne~2 4 1H 3H) d1onc

The title compound was prepared by the method of example 3 part €) using the product of step
d). MS (APCI) 501/503{M+HI". 8 'Hpwmso 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(1H.s).

20 Example 13 xii)
(8)-5-{4-Hydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(isobutyl)-6-[2-0x0-1,3-

benzoxazol-3( ZI-D-xIméthz[ Ithieno[2.3-dipyrimidine-2.4(1H.3H)-dione

a) Methvl 1.2.3 4-tetrahvdro-3-methyl-1-(isobutyl)-2.4-dioxo-6-[(2-0x0-1,3-benzoxazol-

25 3(2H)-yhmethyllthienof2 3-dlpyrimidine-5-carboxylate

The sub-title compound was prepared by the method of example 3 part ¢), using product of
example 3 part b) and 1,3-benzoxazol-2(3H)-one. & "M cpes 0.95 (6H, d), 2.25 (1H, septet),
3.39 (34, d), 3.73 (2H, d), 4.04 (3H, s), 5.18 (2H, s), 7.18 (4H, m).

30 b) Sodium 1.2.3.4-tetrahydro-3-methyl-1-(isobutyl}-2.4-dioxo-6-[2-0x0-1,3-benaoxazol-
3(2H)-vimethyl]-thieno[2.3-d1pyrimidine-5-carboxvlaie




4.12 (1H, m, 4.6-4.8(IH 2m, 5.2-5.61(3H, m, 6.86-6.99(3H m, 7.19-7.27
(2H, m 10 Exanple 13 viii) (S
5-f4-FNdroxvisoxazoIidin-2-y|carbony|I-3-nethy|-6-f2-anino-113-benziq?ngﬁwﬁ
| - ylmethyll -1-(isobutvl)thienof 2,3-dlpyrimdine-2,4(1H, 3H)-di one

6-f (2- Am no- | H-benzi m dazol -1 -yl )methyl | -1, 2, 3, 4-tetrahydro-3-nethyl -1-(isob
utyl) 2,4- dioxothienof?2, 3-dl pyri mdi ne-5-carboxylic acid, nethyl ester The

sub-title conpound was prepared by the nethod of exanple 13vii, part a) from
the product "4l e 3 part b) (0.4 g) and 2- ami nobezigniaazabe (0.16 Q).
MS(ESI) 442 20 [ M:H + b) - 66 -

6-f (2- Am no- 1H benzi m dazol -1 -yl )methvl | -1, 2. 3. 4- tetrahydro 3 met hyl -1- (i sob
utyl)-2,4- dioxot hienol2, 3- deyrlnldlne 5-carboxylic acid The subtitle

compound wa$hepsrusmrceﬁlpmu B«Qsﬁf JaBy ROnediod Ok ARbR 332l @f tsind dne pfdamttohe product
25 of part a%glgg{%gﬁl% Lr dﬂﬂﬂ} 1 7 JAN 2006 WO 03/011868 -

PCTI GB02/ 03BY9MdYSES) 430-1¢

5-r4- Hydroxyi soxazol i di n- 2- vkarbonyII-S met hyl - 6-f 2- am no- | H- benzi m dazol - | -

yInethyII-I-( 1 2 4 H1 H)-di one The title
conpound wa$ S5 Ryl -gs0butyN-6302:0x0- 13- £ ¢ o t he
product ofs b mndm z ﬁ&&gz itnifind2 HHHGEN-8dn®. 93( 6H, d),

2.16- 2. 28 1 H 78 d

A ocih e E%%@Jﬁ%t s?mpﬁﬂ%eﬁliﬂai@%a ﬂhﬂw%%a%ﬁezﬁ Ak ss )

53 S% ( g L 451_ {-WWX& %t;ﬁ@ﬁ?—.m 2. ny {1eiamd, BeayIH, 48 318e {61 )] 4 48 (st} yh) -

_vl et hyl 't A h;%f%é %@y?lén%égf 9@252)4 AP ARCBRAL LMY hy |

1.2,3.4- tetrahydro 3-nmethyl -1-(isobutyl)-2,4-dioxo-6-r2,4,5-trichloro-IHim

dazol - ¥l | Lt hi.enor 2. 3-dl pyri m di ne- 5-carboxl ate 15 The subtitle
conpound wagngép%%edfby the nmethod of Exanple 3 part c¢) using 2,4, 5-

{8)-5-{4-Hydroxyvisoxazolidin-2-ylcarbonyl}-3-methyl-1-{isobutyl)-6-[{2-
oxof1,3}thiazolo{5.4-blpyridin-1{2H)-vDmethvlithieno[2,3-dpyrimidine-2.4(1H.3H)-

dione

a) 3-Nitropyridine-2-thiol
15 To a solution of 3-nitro-2-chloropyridine {9.07 g) in ethanol (120 nl) 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 HC] 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). &



trichloro-imdazol e and the product of Exanple 3 part b), and purified by
chromat ography (Si Q2/20% 50% et hyl acet ate-i sohexane). M5 (APCl) 17 JAN 7006
479/ 481/ 483 [MtH +. S H C 003 0.97(6H,d), 2.25(1H, septet), 3.39(3H, sg,
3.74(2H,d), 3.99(3H,s), 5.37(2H,s). 20 b) 1,2, 34-Tetrahvdro-3-neth

| -1-(isobutyl)-2,4-di oxo-6-12,4.5-trichloro-|Himdazol-I-

yl met hyl | t hi enof 2, 3-dl pyri m di ne-5-carboxylic acid The product of part a)
(170 nmg) wasWortganed with |ithi um hydroxi de nonohydr at e pCB&eem)s0b N Wat er
(0.75 m), nmethanol (0.75 m) and THF (g725 m) for 4 h at-.rQomtenperature.
The reaction was acidified with glacial acetic acid and evaporated to
dryness. The residue was 25 dissolved in water and extracted into

di chl or onet fane ; Ied (110

s (AP {5 2 LB aRe pRMERAL GOy AHEADE 1 ML S win® BRRGHIAY

PCTI GB02/ 03‘?9!3151?0@)d af gylark _gregn pi (- -9H ox420(s dilngl68 & Ho iyl Hz, BH); 6.80

met hvl -1 - (i f tFL r Gnl i zol -1-yl met hyl I t hi enof
dPﬁZV%}kd}%p YAty e JL B0 fin! 75 @68 y y

2, 3-dl pyri di one Thé t|tIe conmpound was prepared by the
met hod of Exanple | step g) usi ng the product of step b). M5 (APCl)
53615381540, 5 bl 108né 6H dd); 2. 26 (1H, septet); 3.40 5
(3H,s); 3.4 ;. 3.80-3.87 (1H, mM; 4.04-4.20 (2H, m;

4.55 (1H, d)ToaﬁPlﬂﬂenaftb%PreW?F)Pm @%PIP@PPHJ}HBD%@Q@{M&F E-'<1151-4o (1H, d).

Exanpl e 13XjaroR}idiimidazole (392m )and heated to reflux for 16 h, The reaction rrnxtur
5 f 4- Hydr ox%/?Psoxazol i di n- i sobut - 6 f 2-t hi oxo-3(2

carbon 3-nmethvl -1 -(

- 10 benzPfike ’f}l"?@*f’ﬁ&}q ti}‘;f T‘?Flé‘f?d’“é}i%d Ry|m9tmal Hraas ﬁ’é"n?t%(afﬁ}’ iz diine OH a)
Met hyl 1, 2, 3méntrebmiamedigetyrgethe (3:1): Che@bibingd prgznidfiastaxtwerd 2- t hi oxo- 3(2H) -
benzot hi azol Irret t hi f 2 3-dl pyrimdine-5-c arboxyl atg A sol ution
of the pri8di@ engftecg'ﬂéiﬁ‘fff’ E’Eq Bpsupyitie 3@@%25%8&?3‘?%%‘9“%%&%0t hi azol e
(300 15 n?amamzﬂ(cmm%@m JHyasshenyed. 1py4 gt,glm,mw Udeatcb alts:mn (600 \é\)
to 160C. A S renove y vacuumdistillation an
t he residue }gu? g(? e‘gﬁbvggf%g e)r?e[p’f%%i\aorrat ography eluting with a gradient of
di chl oronet hane to 5% net hanol in

d) Methyl 1.2.3 4-tetrahydro-3-methyl-1-(isobutyl}-2.4-dioxo-6-[(2-oxo[ 1,3]thiazolo[ 5.4~

15 blpvridin-1(2H)-ylimethvijthieno[2,3-dlpvrimidine-5-carboxviate
Prepared using the method of example 3 part ¢) using the product of example 3 part b) and the
product of part ¢). & 'H cpes 0.95 (4, J = 6.5 Hz, 6H); 2.25 (septet, J = 6.9 Hz, 1H); 3.38 (s,
3H); 3.73 (4, J = 7.9 Hz, 2H); 4.04 (s, 3H) 5.30 (dd, J=0.3, 2.6 Hz, 2H); 7.26 (t, /= 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
g) 1.2 .3 4-Tetrahydro-3-methyl-1-(isobuty])-2.4-dioxo-6-[ 2-oxo[ 1 .31thiazolo[ 5. 4-blpyridin-

Prepared using the method of example 3 part d) using the product of part d). & *H cpeps 0.96

(q, /= 3.3 Hz, 61); 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, /= 8.1, 1.3 Hz, 1H}); 8.32 (m, 1H).

MS(ES) 447 [M+H]"

f) (S) 5-{4-Hydroxvisoxazolidin-2-vlcarbonyl}-3-methyl-1-(isobutvl)-6-[2-

30 Prepared using the method of example 3 part €) using the product of part €). 8 Hpuso 0.89 (g,
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



di chl oronet hane to give the sub-title conpound as a white solid (150 ng). S
"HcDC33 0.93 (6H d), 2.22 (I1H non), 3.38(3Hs), 3.71 (2Hd), 4.00 §3IHaR)008
4.80 (2H,s), 7.33(1H,dt), 20 7.45(1H,dt), 7.77(1H,dd), 7.92(1Hd). b)
1,2.3,4-Tetrahydro-3-nethyl -1 - (i sobutyl) -2, 4-di oxo-)-6-f(2-thi oxo-3(2H) -
benzot hi azol yl ) met hvl | t hi enof 2, 3-dl pyri m di ne-5-carboxylic acid The subtitle
conpound was prepared by the nethod of exanple 3, step d) using the product
of 25 step YO BNEEAPCI) 461 {M+H +. 8 | HDMBO 0. 86 ( 6H, )1r/cHd2d0ve( | H, non) ,
3.25(3H,s), 3.70 (2H,d), 5.00 (2H,s), .%839(1H t), 7.52(1Ht), 7.93(1Hd),
8.02(1Hd). 1 7 JAN 2006 WO 03/011868 PCT/ GB02/ 03399 -64 VHS)

5- 14- Hydr oxyi soxazol i di n- 2-yl carbonyl | - 3-net hyl -1 - (i sobutyl)-6-1(2-thi oxo-3
(2H) - benzomm;@lzykmﬁghm {ahienes, ag%zdhﬁwsmiﬂ%a%aﬁ(lﬁﬁs%m gione The
title conpound was ared using the method exanpl e step e) and the
product of Hé:tlélarWAP X&) 533 {M+H +. 6 tHDnso 0.81-0.88 (6H, n), 2.10
(IH, non), 3.19(3H,s), 5 4.14-4.45(6H nm, 4.65 (IH,s), 4.77(2H m,
5.65-5.89(1H m, 7.40(1Ht), 7.51(IH1t), 7.95(1Hd), 8.04(1H,d). Exanple 13
xi) (S) 5-jExamRledxiy) soxazol i di n-2-,yl carbonvl | -3-methyl-1-(isobut’ 1)

6-f 4-chl 0r50§§?:'5~]@E%ré&@isuxazolidin-}vlcarbon ¥
3(2H) -t hi azol yl net yI | ) AR}
benzpfrigzolil-yime '

4- Chl or o- 2- S ) : Pnst hi azole (5 g) and
pot assi um fl uori de (5 g) in tetrarret hyI enesulfone (20 mM) were heated at
130C for 6 F assj u f and the mxture

heat ed at 1. Xt ure gave
the sub-tit ﬁxam a:mﬂumdmaﬂnbk am mhe ]Les?erg) 5 H CDClS 6.71(1H,d). b)

4- Chl 7 d
¢ cnlore bl “:E%Zg?f ozeé%:@h@éééﬂf e%%rf’“?%%m Hribshsilekh] o) o
was stirredpat b)and:)b@mtnzzeml)@glm the slbfltbtrcomommdg(ES])H@ m&abbmomawa@
partitionedshet ¥869%5,%98?3‘%Fs)d2fé@?4(ﬂ¥55 %@&Hé@%g%‘ﬁ‘ﬁ%“éd ot was

col | ect ed, 8 F
4.11(3H.s), 6.03(2H,s), T.41(1H,¢), 7.49(1H,0, 7.71(LH,), and 8.09(1H,d).

15 b)) 6-(1H-1.2.3-Benzotriazol-1-vimethvl)-1,2.3.4-tetrah ydro-3-methvl-1-{isobutyl)-2 4-dioxo-
thienof 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(EST) 414 [M+H]". 3 'Homso 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(1LLt)

20

benzotriazol-1-vimethv)thieno{2.3-dlpvrimidine-2. 4(1 H.3-dione

The subtitle compound was prepared using the procedure described in example 1 part g) from
the product of part b). MS(EST) 486 [M+H]". & 'Howso 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).



with glacial acetic acid and extracted into dichloronethane. After drying
over magnesium sulfate the organics were filtered and concentrated tp7JéﬂZW5
dryness to give the sub-title conpound as a colourless oil (0.35

cocu; 5.97(1H,s), 9.47(1H,s). MS(ESI) 1351137[MtH "' 25 1 7 JAN 2006 WO
03/011868 -65 PCTI GB02/ 03399 c) Met hyl

6-f 4-chl or o- 2- oxo-3(2H) -t hi azol yl methyl | -1, 2, 3, 4-t et r ahvdr o- 3- net hyl -

(i sobutyl) - 2¥WA991a86%o0-t hi eno f 2, 3 deyrlnldlne 5- car bexwGahRshe subtltle
conpound was prepared by the nethod of _gxanple 3 part c) using the product
of step b). S 1H CDC13 0.97 (6H,d), 2.29 (IH non), 3.39 (3H,s), 3.76
(2H,d), 3.99 (3H,s), 5.17 5 (2H,s), 6.08 (1H,s). d)

6- [ 4- Chl or Gy 45 ﬁq 3(¢H) -thiazol I~yll-1,2. 3, 4-tetrahydro-3-nethyl-I-(isobut

ly )-2 4- 0 f2 3 deyrlnldlne 5- carboxyllc acid The subtitle
§)-hfdedrdrox tlén 51184 iy pygiotud2.3-he product
=90 (6H d), 2 15 (I H, non),

: . e) (9

6-f 4- Chloro 2- oxo 3(2FD thlazolylnethyII-S f4- hydroxylsoxazolldln 2-yl carbon
yil-3- 15 methyl -1-(isobutvl)-thienof2, 3-dlpywi m di ne-2,4(1H, 3T-dione The

i exanple 3 part e) using the
product of step d). M5 (APCl) 501/%503 [Nb . 61HDMso 0.82-0.92(6H M,
2.15-2.20(1H,rn), 3.20(3H,s), 3.40- 6H, M, 4.60-4.80(1H m, 5.04(2H, s),

5.50(1H,s), 6.72(1H,s). 20 Exanp®ewy ,? iNS) 5-{4-H_

drox__yi soxazol i di n-2-yl car bonyl } - 3- met hyl - i sobutvl)-6-f2-o0xo0-1, 3-

benzoxazol - 3(2H) -yl met hyl | t hi en . 3i dl py¥i ine-2,4 (1H 3H) -dione a)

Met hyl 1.2. 3, 4- tetrahvdro-3-nethy|-I-(isobutvl)-2,4-dioxo-6-f

(2- oxo-1, 3-benzoxazol - 25

3(2H) - yl)ne P Iu ] .' 1 di neg e sub-title conpound

was prepar ed-py—tte nethod ol —exanpt e Sieui ‘ ST
yimethylithieno{2,3-d]pyrimidine-S-carboxylic acid, methvl ester

The subtitle compound was prepared using the procedure described in example 3 part ¢) from

10 the product of example 3 part b) and 7-azaindole. MS (APCI) 427 [M+H]", & 'Heoci
0.85(3H,s), 0.92(3H,s), 2.15-2.25(1H,m), 3.38(3H,s), 3.66 (3H,d), 4.03(3H,3), 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 5)1,2.3.4-Tetrahydro-3-methvl-1-(isobutyl)-2 4-dioxo-6-{ 1H-pyrrolo]{2.3-blpyridin-1-
yvimethyDthieno[2,3-dlnvrimidine-5-carboxylic acid

The subtitle compound was prepared using the procedure described in example 3 part d) from
the product of part a). MS (APCT) 412 [M+H]"

20 o) (8)-5-T4-Hydroxvisoxazolidin-2-vicarbonyl]-3-methyl-1-(isobutyl)-6-(1 H-pyrrolo[2.3-
idin-1-yimethylithienof2,3- i
The subtitle compound prepared using the procedure described in example 3 part €) from the
product of part b). MS(EST) 484 [M+H]". 3 '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).




exanple 3 part b) and 1, 3-benzoxazol -2(311)-one. 8 1H ¢cDC13 0.95 (6H, d),
2.25 (1H, septet), 3.39 (3H, d), 3.73 (2H, d), 4.04 (3H, s), 5.18 (ZFVJEQY%E
7.18 (4H, m. 30 b) Sodium 1,2 3 4-tetrah
dro-3-nethyl -1 -(isobutvl)-2, 4-di oxo- 6-f2-o0xo-1, 3-benaoxazol - 3(2H) -yl neth
+t hi eno[ 2. 3-dl pyri m di ne-5-carboxvl ate 17 JAN 2006 WO 03/011868 -66
PCTI GB02/ 03399 The subtitle conpound was prepared by the nethod of exanple 3
part d) usingd"®HE'PFoduct of part a). MS(ESI) 430.1 (MBGIGRINPS)
5-1 4- Hydr oxvi soxazol i di n- 2-yl carbonyl } _-&-4ret hyl -1 - (i sobutylL)-6-f2-o0xo0-1 3-
5 benzoxazol -3(2H)-yi nethyl|thienal 2, 3-dl pyrini di ne-2. 4(1H. 3H) - di one The
subtitle conpound was prepared by the nethod of exanple 3 part e) using the
product of Fxambl)i3x8hH CDC13 0.89 (6H, d), 2.15 (1H, m, 3.20 (3H, d), 3.81
(GHI\/g)(AgC 1y 5 H .00 : 2_&%5%_&}1), 7.38 (2H,
(S) - 5- { 4- Hy giyeeolu[EDERE Al indi-vimathyl] thianbiaByd] prrinidbie MALH 3 )-8iokwt yI ) - 6- C(2- oxof
1, 3l thiazol of 5, 4-bl pyridin-1(2H)-yl)methyl It hienof
2,3-d)pyrimdine-2,4(1H 3H)- dione a) 3-Nitropyridine-2-thiol 15 To a
solution of 3-nitro-2-chloropyridine ( .07/Q§QQM et hanol (120 m) was added
t
b

NaSH (6.41 g) and the m xture was @l | stir for 30 mn, and then
ded/t o™ residue and acidified with
dilute HOJ and then extracted wtii e acetate (x5). The organic phase
was washed with water, dried and fon rafed in vacuo to afford the
subtitle compound as an orange ol Id (3.08N Ng 1 7 JAN 2006 WD 03/011868
-67 PCT/ B02103399 acetate (x 3). Fhe o i g phase was dried and
concentrated in vacua to afford e subtit =

concentrated in vacua. Water was

yimethyl}-2.4-dioxothieno[2.3-dIpyrimidine-5-carboxylic acid, methyi ester

The subtitle compound was prepared using the procedure described in example 3 part ¢) from
the product of example 3 part b) and 2-methyl-7-azaindole. MS (ESI) 441 [M+H]"

10 & 'H cpea 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,d),
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-Tetrahydro-3-methyl-1-(isobutyl)-6-[2-methyl-1H-pyrrolo[2.3-b]pyridin-1-
ylmethy1]-2.4-dioxo- thieno[2,3-dlpyrimidine-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]*

o) (SY 5-[4-Hydroxvisoxazolidin-2-vlcarbonyl]-3-methyl-1-(isobuty)-6-[2-methyl-1 H-

pyrrolo[2.3-blpyridin-1-vimethyijthieno[2.3-dlpyrimidine-2.4( L 7,3 H)-dione

The sub-title compound was prepared using the pr;ﬁceduré described in example 3 part ) from
20 the product of part b). MS (ESI) 498 [M+H}+. 8'H cpes 0.88(3H.s), 0.51(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(1EL,m), 7.84(1H,d), .22(1H,m) and 9.41(1H,m).




conpound as a dark green oil (0.29 g). 6 '"H CDC13 4.95 (s, 2H); 6.68 (t, J =
6.8 Hz, 1H); 6.80 (d, J= 7.7 Hz, 1H); 7.14 (d, J= 5.6 Hz, 1H); 12.7 g 6
1H). 5 ¢) f1, 3] Thiazol of 5, 4-bl 2yri din-2(1H)-one To a solution of the pr %%@m
of part b) (280 ng) in toluene (300 M) was added 1,1- carbonyl diirnidazole
(392 ng) and heated to reflux for 16 h. The reaction m xture was
concentrated in vacuo and the residue purified by normal phase

chr omat ogr apMp %PUsBng with a m xture of iso-hexane: et wghicasaikabe (3:2).
The conbi ned organic fractions were 10 .ggncentrated in vacua.to afford the
sub-title conpound as an off-white solid (214 ng). 8 'H CDC13 7.23 (dd, J=
7.9, 4.9 Hz, 1H); 7.38 (dd, J=8.1, 1.4 Hz, 1H); 8.31 (dd, J= 4.9, 1.5 Hz,
111); 9.50 ESampbfi3xvlfS (ES1) 150.9 [MrHI+ d) Met hyl

1.2,3,4-tetra y ro- -nethyl__ -2, 4- droxo 6-f(2- oxo 1 31th|azolo[5
4- 15 bl pyr (ShedHrdre 2 : - - ]

Pr epar ed usiREndinditeddpnsl Imﬁrm 1& r(ﬁon@) usi ng the product of exanpl e
3 part b) ang the pro%uct o% part c). 6 'HCDC13 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, ZFD; 4. 04
(s, 3H 5.30 (dd, J=0.3, 2.6 Hz, 2H); ®.26 (t, J= 8.8 Hz, 1H); 7.74 (dd,
J=8.4, 1.2 Hz, 1H); 8.31 (dd, J- : . ~CH) . M5 (ESI) 460.9 [ M+H + 20
e) 1,2, 3,4- Tetrahydro 3- nethyl-l i tylb , 4- di oxo0-6

f.2- oxo[l 3] thiazol of 5, 4-b] p r g
-yl met hyl | -t hi enoi 2. 3- d]pyrinl\%gg-S car oxylrc acid Prepared using the

nmet hod of exanple 3 part d) usi t he pgo of part d. S HCDC13 0.96
(g, J= 3.3 Hz, 611); 2.26 (septet, J= 7 3.51 (s, 3H); 3.81 (d, J=
21.1 Hz, 2H); 6.06 25 (s, 2H) 7.25 (zn, 7 62 (dd, J= 8.1, 1.3 Hz, 1H)

8.32 (m 3H). MS(ESI) 447 [M:H + fE (S) 5

{4- Hydr oxyi rawahdimu%oyt ggr_eﬁml,zk}zﬁteﬁﬁtywb ~theth{(15@BbHM]-) 4 Bk axo[ 1, 31
t hi azol af 5. 4- bl g
(2H) -yl met hile s $F 3H1- di one 30 Prepared using the
r]ret hgdSOLZ exﬁpaaém&gaw f:ro&)iulﬁsibsagbddhﬁ eﬁlhqﬁl{cfrarbcf) foaf the @ﬁoducSof‘%@eQ 89 (q,

3.76 (m GH?Z“‘H%? 3@% Sfya,u gliﬁ]t gtbglge %56@%6 cimliougg,én%ch v&ag(puﬁﬁed by ﬂash 51‘_;'2 ca

10 chromatography eluting with 40% ethyl acetate in isohexane. MS(ESI) 451 [M+H]*
8 'Hpaso 0.84-0.86(6H,d), 2-2.1(1H,m), 3.2(3H,s), 3.6-3.63(2H,d), 4.85(3H,9), 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)

R

-3-methyl-1-(isobutyl)-2,4-dioxo-

15 thieno[2.3-d|pyrimidine-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] *. 8 "Hpmso 0.81 - 0.83(6H,d), 2-2.1(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) (8)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[5-cyano-( 1 H)-
indol-1-ylmethyljthieno[2,3-d]pyrimidine-2,4(1 H,3 H)-dione
Prepared using the procedure described in example 3 part ¢) 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]". & "Hpmso 0.82 - 0.86(6H,m), 2-2.1(1H m),
3.2(3H,s), 3.58-3.7(3H,m), 3.8-3.9(2H, m), 4-4.1(1H,m), 4.6—_4.8(1H,Zm),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)



PCT/ G3B02103399 (m 1H)-5.26 (m 1H); 7.41 (dd, J= 8.2, 4.9 Hz, 1H); 7.80 (d,
J=8.3 Hz, 1H), 8.31 (d, J= 4.8 Hz, 1H). MS(APCI) 518.0 Exanmple 13 xiv) 5
(S)-5-f4-Hydroxvi soxazol idin-2-ylcarbonyl | -3-methyl-1-(isobut)l)-6-"HAN 206
- benzotriazol -1-yliaaethyl)-thieno[2, 3-di pyrimdine-2,4(1H, 3H)-dion e a)

6- (1H 1. 2, 3-Benzotriazol -1-vlnethyl)-1.2.3,4-tetrahydro-3-nethyl-1-(isobutyl
)-2 4- dioxothieno[ 2, 3-dl yyri m di ne-5-carboxylic acid, methyl ester 10
Prepared usi rocedure described in exanple 3 part fromthe product
of exanpl e 3%&%?8%) and benzotriazole to give the subtPct")f‘é‘;“HQ)‘ﬁ”ﬁound
MS(ESI) 309 [ M benzotriazole]+ 6' Hcocls20.9(3H,s), 0.98(3H:s),

2.18-2.24(1H, m, 2.48(3H,s), 3.38(3H,s), 3.62(2Hd), 4.11(3H,s),

6.03(2H,s), 7.41(1Ht), 7.49(1H,t), 7.71(1H d), and 8.09(1Hd). 15 b)

6- (1H1. 2, 3 ERmnple 3aviib ol - 1- yl methyl)-1, 2,3, 4-tetrahydro-3-methyl -1-(isobutyl
) -2, 4-di Oxozsltsﬁu%&gﬁo%am.& «Qi—lﬂ»ﬂ L Brepared using the
procedure described 'l exa : TC art a) to

gi ve the suBgnzpigazelonsiaiAE SXALUET AR LH)-dione 0. 87(3H, s),
0.91(3H,s), 2.01- 2. 19(1H m, 3. 263%15@ 3 7(2H d) 6.3(2H,s), 7.46(1Ht),
7.6(1Ht) 20 c)

(S)-5-[4-Hydroxyi soxazolidin- 2;§S

nethyl-l-(lsobutyl) 6-(1H 1, 2,3
gi-e- 2, 4( 1H, 3H) - dune The
described in exanmple 1

- benzotriazol -1-yl nethyl)thienpf2,
subtitle conmpound was prepare 4 the

part g) from the product of partjb). My [N%Fﬂ+. 5' HDMSO
0.87(3H,s), 0.89(3H,s), 2.01 25 2. 1H, 8. 08-3.22(3H m,

3.62-4.17(6H, M, 4.62-4.82(1H m, 5}6-5. 8(IH n), 6.07- 6.12(2H, m,
7.42(1Ht), 7.6(1Hq), 7. 93(1H ﬁ]) and 8. 04(1H d). 1 7 JAN 2006 WD 03/011868

- 69 PCT/GBOZ%&%E%% %&Eng ¥5%9§ ﬁ,lldln-z-ylcarbonyl
benzothiazolylmethvl]thieno[2.3- mldme-S-carbox late
The subtitle compound was prepared by the method of example 3 step ¢) using the product of
example 3 step b) and benzothiazolone. MS (APCI) 460 [M+HI". 3 'Hpe.omso 0.88(6H,d),
2.13(1H, non), 3.19(3H,s), 3.67(2H,d), 3.84(3H,s), 5.32(2H,5), 7.23-7.70(4H,m).
10
b) 1.2.3 4-Tetrahydro-3-methyl-1-{isobutyl}-2.4-diox0-6-[2-0x0-3(2H)-
benzthiazolylmethyl]thieno[2.3-djpyrimidine-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]". § "Hpsomso 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,dt), 7.63(1H,dt), 8.18(1H,d).

) {8) 5-{4-Hydroxvisoxazolidin-2-vlcarbonyl}-3-methyl-1-{isobuty-6-[2-0x0-1.3-
benzothiazol-3(2H)-yimethyl]thieno[2.3-dlpyrimidine-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]". & 'Hpe.omso (90°C) 0.88(6H,d), 2.11(1H,
non), 3.20(3H,s), 3.70(5H,m), 4.09(1H,dt), 4.58-4.82(1H,m), 5.21(2H,m), 5.54(1H,dd),
7.22(1H,m), 7.40 (2ZH,m), 7.69(1H,d).




-3-nethyl -1-(i sobutyl)-64 -pvrrol 023- | 1H
bl pyridin-1-ylnmethyllthieno[2,3-dl yvrimdin e-2,4(1H 3H) -dione 5 ANZ%B
a)l,2,3,4-Tetrahydro-3-nethy|-I-(isobutyl)-2,4-dioxo-6-(1H—pvrroI0[2% 4
din-1- ylnmethyl)thieno[2, 3-d] pyri m di ne-5-carboxylic acid, nmethyl ester The
subtitle conmpound was prepared using the procedure described in exanple 3
part c¢) from 10 the product of exanple 3 part b) and 7-azaindole. M5 (APCl)
427 [ MeH) +. BODEBEF8 0. 85(3H,s), 0.92(3H,s), 2.15-2. 25¢tHGcE)389 38(3H, s),
3.66 (3H,d), 4.03(3H,s), 4.97(s,2H), 5761(211,s), 6.49-6.91(1H d),
7.06-7.14(1H, ), 7.38(1H,d), 7.91-7.95(1H, ) and 8.31-8.37 (1H, m. 15 b)
1,2,3,4-Tetrahydro-3-nethyl -1-(isobutyl)-2,4-di oxo-6-(1H pyrrol o[ 2. 3-bl pyrid
in-1- ylnetgg@ﬁ@dm3 F2, 3- deyrlnldlne 5- carboxyllc acid The subtitle

‘ Lge descr.i bed |n2e§?nple 3 part d)

~TRE VI WeAAS G b QY 0~-

pyrrolo(2 3- bl pyxidin-| -yInethyI)thieno[Z f* djpyrlnl I ne-2,4(1H 3H)-di one
The subtitle conpound prepared using the prg edure descri bed in exanple 3
part e) fromthe product of part b)c)NBQEg?) 484 [ Mt11l . 5' HDVSO
1.82-1.93(6H, m, 1.16-1.22(1HM, P.02- 1H,zn), 3.20(3H, s),

3.42-3.98(4H, m, 4.03-4. 18(1H~Qk 4.9-/4. 8% 1H ), 5.39 25 5.61(3H n),
6.52(1H,d), 7.06-7.18(IH m), -1 IH m, 7.99(1H d) and 8. 28-

8.33(1H, M. 1 7 JAN 2006 WO 03,811 Cl/ GB02/ 03399 Exanpl e 13 xvi)
(S)-5-14- Hydr oxvi soxazol i di n- o yl t byl - 1- (i sobutvl)-6-1(2-nethv
| -1 H pyrroloi 2, 3-bj pyridi n-| -y pet
yl I thi enol12, 3-dl pvrimi di ne-2, 4(TH, 3H) - di onf¥

5 a) Methyl 1.2 3.4-tetrahydro-6-[2.3-dihvdro-6-methyl-3-0x0-pyrazin-2-yimethvil-3-methyl-1-
(isobutyl)-2.4-dioxothieno[2.3-dlpyrimidine-5-carboxylate.
The subtitle compound was prepared from the product of example 3 part b) and 2,3-dihydro-

6-methyl-3-oxo-pyrazine using the method of example 3 part ¢). The crude product was
purified by chromatography (SiO/EtOAc). MS (APCI) 419 [M+H]*. 5 'Hepes 0.97 (6H, d),

10 2.23-2.33 (1H, m), 2.29 (3H, s), 3.38 (3H, s), 3.75 (2H, d), 4.03 (3H, s), 5.39 (2H, s), 6.85
(1H, d), 7.07 (1H, d).

15 The product of step a) was hydrolysed by the method of example 1 part f). The crude product -
was dried in vacuo and nsed without further characterisation.
¢) (5)-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-[2,3-dihydro-6-
methyl-3-oxo-pyrazin-2-yimethyl]-thieno{2,3-dlpyrimidine-2,4(1H,3H)-dione
The crude product of step b) was reacted with {S)-4-hydroxyisoxazolidine hydréchloride

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% aquecus ammoninm
acetate/25% acetonitrile to 100% acetonitrile). MS (APCT) 476 [M+H]'. 8 'Hepes (spectrum
made complex by existence of rotamers) 1.0 (6H, d), 2.3 (3H, ), 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).



a)

1, 2,3, 4-Tetrahydr o- 3- nethyl-l-(lsobutvl) 6-12- et hyl -1 H pyrrol 012, 3- b ri
n-l- yl met hyl | - 2, 4- di oxot hi enol 2, 3-d] pyri m di ne- 5- carboxylic acid, §N29
ester The subtitle conpound was prepared usi ng the procedure descrrbed in
exanple 3 part c¢) from the product of exanple 3 part b) and

2-nmet hyl -7-azaindole. M5 (ESI) 441 [MtH + 10 5 'H cacj3 0.87(3H, s),
0.90(3H,s), S00deds@l(1H m, 2.48(3H,s), 3.38(3H,s), 3.62eAFH ke 3. 9(s, 3H),
4.21(2H,s), 7.01-7.06(1H m, 7.76(1H d) -,8.22(1Hd), and 8. 8(1H (br) s). b)
1, 2, 3, 4- Tet rahydr o- 3- met hyl - | - (i sobut yl ) - 6- 12- net hyl - | H pyrTol 012, 3- bl pyri di
n-1- ylmethyll-2,4-di oxo- thieno[2,3-djpyrimdine-5-carboxylic acid The
subtitle co ou d s prepared using the procedure described in exanple 3
part d) fro§££¥g—¥§€ product of part a). M5 (ES1) 427 [MtHl + ¢) (S)

5- 14- Hydr ox§ toxeisaxazolidinc 2k AT /-1

pyrrolo{2,3
The sub-tit
3 part e) fi [y VP
0. 88(3H, s ) e h A 3. 38(3H s)
3.41-3.59 ' T , M, 4.62-4.8(2H m,

5.07-5. 18( 1Fher'ﬁ)1bt1ﬂ© c@lﬁp@@&@&ﬂemw b? ﬂM(leldef exe@p@Z(ﬂaH ajrjsiregribe Iﬁodmulﬂ—l m. 17

JAN 2006 WO, 03 /. 9 i dr ox
ylsoxazolldln ég%%ggﬁﬁ onvﬁﬁgéiﬁgﬁ%ﬂ§(ﬁ§%ls 0 r)- JP%i%%gﬁﬁ%fH ’-eroI-
1-yl met hyl | 2. hﬂéﬁ@{ 20)32.6(3Pysp-i 339 @Hns)e3.82- léiHPBIdiﬁliQﬂ(ﬁhe),@l\IS (@M, s), 7.01-

6- [ 5- Cyano- +bhF%%®l % 3 ¥h! &ﬂ%|»4%ﬂca?gﬂd %1@@ gro 3-nmethyl -1-(isobutyl)-2,4

- di oxo- thieno pyri m di'ne- cid, nmethyl ester Prepared
usi ng the%procedure described in exanple 3 part c) fromthe product of

exanpl e 3 pards Drednhire-3GHARE NGy OGNS \trﬂaahﬁumlgabhancmound whi ch
was purified by Tlash S|I|ca_510 chronatography el'uting wth 40% et hyl

acetate in ¢8¢ e 2R RS 8" HDMVSO 0. 84- 0. 86(6H, d),
2-2.1(1H m hegare%i(uglldg ﬂ')e,pro%ecﬁrr@deﬁc;ﬁbgd'in@iamp% Bp@ﬁ%ﬁ"ﬁ‘&ﬁ the,@rc@a&t 3H§t§3) a) to

give the subtitle compound. MS (APCI) 426 [M+H]. & "Hpumso 0.80-0.83(6H,d), 2-2.1(1H, m),
15 2.44(3H,5), 3.25 (3H, s), 3.6-3.62 (2H, d), 4.37(2H, 5), 6.84-6.89(2H, m), 7.27-7.31(2H, m),
11 (1H,bs), 14(1H, (br), s) '

B/ ERH) 1-4OB
-2.22(1H,m),

¢} (S) 5-[[4-Hydroxyisoxazolidin-2-vl|earbonyl]-3-methyl-6-{7-methvyl-1 F~indol-3-
tmethyl]-1-(isobutvl)thieno(2,3- irnidine-2.4(1H,3H)-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]
& Hpwso 0.81-0.84 (6H,m), 2-2.1(1H, m), 2.44(3H, 5), 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-Hydroxyisoxazolidin-2-vlcarbonyl}-3-methyl-6-[2-methvl-1 H-indol-3-vIimethvi]-

1-(isobutyl)thienof2.3-d]pyrimidine-2 4(1 4.3 H)-dione
30 a) Methyl 1.2.3 4-tetrahydro-3-methyl-6-[2-methyl-1H-indol-3-yimethyi]-1 (lsobutvl) 2,4-
dioxothieno(2,3-
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 cpep 0.87 (6H, d), 2.11-2.21 (1H, m), 242 3H, 9),

imidine-5-carboxvlic acid, methyl ester.




6.67-6.68(1H,d), 7.53-7.56(1H dd), 7.62-7.63(IH,d),7.71-7.74(IH d),
8.12(1H,s) b) 7006
6- [ 5- Cyano- 1Hi ndol - 1-yl methyl]-1.2_, 3. 4-tetrahydro- 3- mathyl-l-(lsobutyM Uﬂ
4-di oxo- 15 thieno[2,3-d] pyrrimdine-5-carboxylic acid Prepared using the
procedure described in exanple 3 part d) fromthe product of a) to give the
subtitle conmpound. MS(ES1) 437 [M+H +. 8 1HDMSO 0.81 - 0.83(6H,d),

2-2.1(1H m ,woyi®68BH, s), 3.57-3.59(2H,d), 5.52(2H,s), EHmEPeHHlH d),
7.42-7.45(1H, d), 7.81- 7.82(1H),8(1H .4, 8.15-8.18(1H d).,20 c)

(5) -5-[4-hydroxyi soxazol i di n-2-yl carbonyl ] -3-nethyl -1-(isobutyl)-6-[5-cyan-(
1H)- indo |I-1-ylnmethyl] thieno [2,3 d] pyrimdi ne 2,4 (I H 3H)-dione
Prepared u r i t ) t he product
of part b) Sgt%qg’%’%é’%ﬁfﬁc&? PRt uba G, %9@’ LAt 314}?%1 silica
chr onmat ogr apty B dutiHd1Mis br).0- 2% 25 net hanol in ethyl acet ate. MS(APCI) 508
[ MiH] *. 8' HDVBSO 0.82 - 0.86(6H M, 2-2.1(IH M, 3.2(3H,s), 3.58-3.7(3H m,
3.8-3.9(2H, m, 4 4 1(1H n) 4. 6-4. 8(IH 2n) 5. 5 5. 6(3H m, 6.66-6.67(1H,
d), 7.49-7.553¢ pghydrg-3aetiwl-§52-methy) 1:37vimg 2¥(1H, s) 17 JAN

2006 WO Of:/d%a@@ﬁopzz_ig@ﬁm%g%a%marrpl e 13xy| i (9)
5- (4- Hydr oxyi Soxazol 1 din-2Z2-yl carbon - -methéh}cil- |sobu'b%(Dl 6-f 2- oxo- 1, 3-

benzot hi az fﬁPS’(eQPVWW@PMHX&@PFF@@%‘*)(@HB&@PIB ¥fipdit AeMBENDI4463H) - di one 5 a)

Methyl 1, 2,@pfmt §%£{3%/§'E@(6§1‘ Bt byhnbu@; &9%73(5%, 5?1343@3}% 389 o4, @%0-3 (2H) -
benzothla oI | ret hyi hi eno Pl’lm di ne-5 -car box ateTesubtltIe
conpound 2;.@%{53;1[6@(9 (B t R€ Eﬂﬁﬁoﬁ tHeQalBAOK 1R, s} tl4p5 ¢ %aé’r)ng t he product

of exanple 3 step b) and benzot hi azol one. M5 (APCl) 460 [ M-H] *. 6' HD6- DMBO

0. 88(6H, d 2. 13(| H I’IOI’I) 3 19( 3H,s), 3. 67(12H d), 3 84( 3H S) 5. 32(2H, s),
7.23-7. 7@ XV1SOX din-2-Vicarborivil-3 2 -meth

b) 1. 2, 3, 4- Teismiysiionod. mw&m&e@mbmwe 2, 4- di oxo0-6-[ 2 OXO 3( 2|'|)
benzt hl a20|lyrepare:[i Q}/ terr]r}e ngfgexamg) 9¥arlt 55‘:& | nﬁe pm&%{ Ef%é% a) and ?R
isoxazolidinol hydrochloride [example 2b)]. MS (APCI) 497 [M+H]". § 'Homso 0.80-0.83
(GH, m), 1.98-2.08 (1H, m), 2.37 (1H, s), 3.19 (1.5H, s), 3.21 (1.5H, s), 3.50-3.65 (3H, m),
15 3.70-3.93 (2H, m), 4.00-4.18 (3H, m), 4.62-4.83 (1H, m), 5.50 (0.5H, d, br), 5.54 (0.5H, 4},
6.90 (1H, 1), 6.98 (1H, t), 7.25 (1H, d), 7.39 (0.5H, d), 7.43 (0.5H, d), 10.91 (11, s).

Example 14iii)
(S) 5~[4-Hydroxvisoxazolidin-2-yvlcarbonyvl}-3-methvi-6-[(2-methyD}-1H-pyrrolo[2,3-

20 blpvridin-3-vl)methyl]-1-propyl-thieno[2.3-d]pyrimidine-2.4(1H.3H)-dione

a) Methyl 3-methyl-6-[(2-methyl-1H-pyrrolo[2,3-blpyridin-3-ylymethyl}2.4-dioxo-1 -propyl-
1,2.3 4-tetrahvdrothieno[2.3-dipyrimidine-5-carboxylate.

25 The subtitle compound was prepared from the product of example 9 part ¢ and 2-methyl-1H-
pyrrolof2,3-blpyridine using the method of example 6 part b. MS(EST) 427 [M+H]"




The subtitle conpound was prepared by the nethod of exanple 3 step d). using
the product of step a). M5 (APCl) 468 [MH] +. 6 1HD6- DVSO 0. 86( 6H, d)1 7 JAN 2008
2.13(1H, non), 15 3.19(3H,s), 3.64(2H,d), 5.20(2H,s), 7.18(1H dt),
7.28(1H,dt), 7.63(IHdt), 8.18(1H,d). c) (9

5- (4- Hydr oxvi soxazol i di n-2-yl car bonvl } - 3-net hyl -1 - (i sobutyl)-6-f2-o0xo0-1, 3-
benzot hi azol -3 (2H)-yl nethyl] thieno f 2,3-dl pyrimdine-2,4(1 H, 3H)-di one
The title coMigoahtsegas prepared by the nethod of exanpl ech:cgbapsg). 20 using
t he product of step b). MS(ES+) 517[ MtH|74.. 6 1HD6- DMSO (90C), 0. 88(6H, d),
2.11(1H, non), 3.20(3H,s), 3.70(5H, M, 4.09(1Hdt), 4.58-4.82(1H m,
5.21(2H, m, 5.54(1H,dd), 7.22(1H,mM), 7.40 (2H, M, 7.69(IH d). 1 7 JAN 2006

WD 03/ 01186814CT/ GBA21 9 @ﬁ@g‘@ [

(S)-5-[4- I—Iygrlgxw sogézgﬁ:ﬁgg 159(3 I car onyl(?rﬁfﬁ( Xltgﬁﬂ? ?3729%&%3(3&1 [ 2, 3-di hy
dro-6- et h§bl4Blﬁﬂos)pw?a(éﬁnd@r’&/’brféﬁmiam (1H, dd), 11.48 (1H, s).

t hi eno[ 23-dl pyrimd.ine-2,4(1H 3H) -dione OH 5 a) Methyl

1,2, 3, 4-tetrahydro- 6- 12 3 dlhydro 6- thh

130XO a,A_o- D ;.‘ |‘ ,o‘;l.

1)-2, 4-di @X@@@'4ec9@a&@dr§mﬁhmeldmhgmﬁ% éicag?o&b;%yl ate. The subtitle conpound
was preparecr'rromthe product of exanple 3 part b) and 2, 3-di hydro-

6- met hyl - 3- WBWa%qrrrpemaiswaﬁ@repﬁéd e B @rogpct e&ﬁw using theanethog pf exEmelecr ude

duct [gp,mmgt RCI MtH] +.
8 1HCoCL3 0 85 (6H @[gé@p H(gl (?I zl\@s@\ §3)34 S‘HF s)H!

3.75 (2H, dy,;3.8368.9 ,6@1)1,s)§.0§§11(1:21d|)(7 ?(ldeB§05(1ﬁﬂd) d), 7 07 (I H d). b)
1,2, 3, 4-Tetrahvdro-6-[ 2, 3-di hydr o- 6- met hyl - 3- oxo- pvra2|n 2-yl met hyl | - 3- net hy
I-1- (isobutyl)-2, 4 d| oxot hi enof 2 3 dl yr| m d| ne- 5- car boxyl ic acid 15 The
product off Stlal-Hfyiye Rl : REESd RpPETgoldsrt f). The
crude produgﬁgmdm.g ygﬁlbﬁdmm,rmpmnamg d@tﬁ;ﬁﬂu&&ietmmﬂ{u&lbﬁker characterisation.

( )s,) 5- [ 4- hy BEB%sA T s srodest AL petpy ead Sbhisprazedidinel drochlordedsrmplr iy 03t [ 2, 3- di hy
dro- 6- net hyj fﬁb@&@iﬁb}@i’@:&ﬂlﬂe a"“eyhmiﬂé h\phdt £} 18igB8 Ehe title compound as a solid. MS

[2,3-dlpyri i dnge s A1 L9 9% 61, a), 1.64 08, 41, 2.38 G ), 3.22 (B3H, ), 3.41
15 (1H, d), 3.75 (35, m), 3.93 (28, 5), 4.10 (2H, m), 4.70 (1H, 5), 5.00 (1, 5), 691 (1H, 5), 7.76
(1H, ), 8.06 (1H, 5), 10.92 (1, 5).

Example 15i)
(8)-5-[4-Hydroxyisoxazolidin-2-vlcarbenyvl]-3-methyl-6-[2-(methvlamino)-35-

20 imidazoj4.5-b

2)1.2,3.4-Tetrahydro-3-methyl-6-2-(methvlamino)-3H-imidazo[4,5-b1pvridin-3-vimethvl]-
2.4-dioxo-1-propvl-thieno]2,3-dlpvrimidine-3-carboxylic acid, methvl ester

The subtitle compound was prepared by the method of example 13xii) part a) using the

25 product of example 9 part c). MS(EST) 456 [M+HT". & "Hpmso 0.83(3ﬂ,s), O.SS(SH,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,4d).

b) 1,2.3 .4 Tetrahydro-3-methv]l-6-[2-{methylamino)-3 H-imidazol4.5-b]pyridin-3-vimethyl]-

30 idine-5-carboxvlic acid

Prepared using the procedure described in exampe 3 part d) from the product of part a) to give
the subtitle compound. MS (APCT) 428 [M+H]* )



The crude product of step b) was reacted with (S)-4-hydroxyi soxazolidi ne
hydr ochl ori de 20 using the nethod of Exanple 1 part g), to afford th itle
conmpound. The crude product was purified by reverse phase HPLC usi ng asiN 2006
el ution gradient (75% aqueous ammoni um acetate/ 25% acetonitrile to 100% %
acetonitrile). M5 (APCl) 476 [MH {. 6' HCOC13 (spectrum made conpl ex by

exi stence of rotaners) 1.0 (6H, d), 2.3 (3H, s), 2.5 (1H m, 3.4 (3H, s),
3.5- 3.7 (-.welp3nmses 3.8-4.0 (-2H, in), 4.0-4.2 (--2H, mMerdp®onel (--2H m,
5.3-5.6 (-.2H, dd), 6.9 25 (1H, m, 7.1,(1H m. 1 7 JAN 2006 WO 03/011868
-74 PCTI CB02/ 03399 Exanple 14i) (9S) '

5-[ 4- Hydr oxvi soxazol i di n- 2-yl car bonyl | - 3-net hyl - 6-[ 7- net hyl - | H-i ndol - 3- vl net

hyl - 1-(i %?E"ffsyrh)ﬂyﬁlt&% %Lzuhémilﬁefaraoﬁwg 1501 Fz]rH iP5, @)

1, 3 3, 4- Tetranyaro-i _ |-|-|r|UU|- AL r|V||-|-(ISObEty|) 2,
4-di oxo- 5 2 2,p3uiain ] @gter The
cubty 1| oA g, %’ @6‘&%% ﬁ%ﬂd %ﬁé ?ﬂ?fnﬂifrf’%‘ﬁ{%%&%éﬁ?&@r%@[ hH 2. 51m

cocn 0. 85- GheBQ(lﬁpbrdpoundzM@_@pgm HP, 6 (Hiilscs 0,81 GH36), (R8s, (3862- 3 65
(7 221 g) 4353 (1%%3%1(23? (?%s)zﬁb %34‘%) §€4-4Z(5%}n) £10823m ) 6 s6:6580E b 761H d)

b)1, 2,3, 4- 'ﬁét(ﬁém}dro 3-net hyl -6-[ 7-net hyl -1 Hi ndol - 3-yl net hyl ] - 1- (i sobutyl) -
2, 4- di oxot hi eno[ 2. 3-dl p) ri m di ne-5-carboxylic acid, Prepared using the
procedure described in exanple i part c) fromthe product of step a) to
gi ve the sdampledSédnpound. M5 (APCI) 426 [ M+H]. 6' HDMSO 0. 80- 0. 83( 6H, d),

2-2. 1( 12, mdy5-[4lBvd o ﬁ-%'aixﬁ))hd 1€83bdn3tt3-Hdth 131- o 1&24 Ahichibho-2- Aetﬁ?l( 2|(‘|S) s),

6. 84-6 89( N pr ), S
5- 1 4- Hy &t dElimidazebliyimethyllshienol2.3:dipgrimidines. 4(L -‘-ﬂ* e 7. rrethyl-ll—l—rndol 3-
yl met hyI 1-1- (i sobutvl )thr eno[2 3-d] pyrgd r drcmie 2,4(1H, 311)-di one 20 Prepared
usi ng the procedure described in Expnp r}Jljpart g) fromthe product of step
b) and e
A
o7 N § N._-Cl
i
N™¢

15 Prepared using the procedure described in example 3 part ¢) from the product of example 9
part c) to give the subtitle compound. MS (APC) 445/447 (M+H]". 8 'H coaa 0.99(3H, 1),
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-methvl-1H-imidazol-1-vimethvy1i-1.2.3 4-tetrahvdro-3-methyl-2 4-

Prepared using the procedure described in example 3 part d) from the product of exarnple part
a) to give the sub-title compound. MS (APCI) 431/433[M+H]". 8 "Homsows 0.87(3H.L),
1.67(2H,sextet), 2.38(3H,s), 3.19(3H,s), 3.78(2H,t), 5.23(2H.s).

25 ¢) (8)-5-[4-hydroxy-2-isoxazolidinylcarbonyll-3-methyl-1-propyl-6-{4.5-dichloro-2-methyl-
1H-imidazo}-1-vlmethvl]- thieno{2,3-dIpyrimidine-2.4(1H,3H)-dione
Prepared using the procedure described in exampe 3 part €) from the product of example part

b) to give the title compound. MS (APCI) 502/504[M+H]". & 'H cocs 1.01(3H,Y),




(S)-4-hydroxyi soxazol i di ne hydrochl oride [Exanple 1 part b] to give the
title conpound after purification by flash silica chromatography el l1t7l Jnﬂl 2006
with 0-3% nmethanol in ethyl acetate and recrystallisation from ethyl

acet ate:i sohexane (9:1). M5 (APCI) 497.1 [M+H S 1HDVSO 0.81-0.84 (6H m,
2-2. 1 (IH, m, 2.44(32, 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(22, m, 7.28-7.38 (2H, rn), 10.95(1H,
bs) Exanpl e YA PPiIgeR) PCT/GB02/03399

5- [ 4- Hydr oxyi saxazol i di n- 2-yl car bonyl | ~3gnet hyl - 6- 12- net hyl.-| H-i ndal - 3-yl
nethyll- 1-(!sob utyl) thien 012, 3-al pyrimdin e-2,4(1H, 3H)-di one 30 a)
Methyl 1 2 3

4-t et rahydrm@(zméxkby)l z@(Bﬁ,smsm%tjﬁzx@%bq&mlmthw}ﬂm 381 30BpEh) - 2, 4-
di oxot hi eno f’l é%&%érl m di ne- 5- car boxyl | c aci ester. Prepared by

t he met hod B oLt fgfj‘ﬂb({]rﬁf"ﬁ @elé 1%52@,&5 #l e 3 part a) and 2-
methyl i ndol e. MB(ESI) 440 [M+H +. 8 'H CDCL13 0.87 (61L d), 2.11-2.21 (1H,
m, 2.42 (3H, s),.1.7 JAN 2006 WD 03/011868 -75 PCT1GB02/ 03399 3.38 (3H, s),
3.61 (2H, d-%‘a—“ég—‘b@w s), 4.22 (2H, s), 7 08 (1H, t), 7.15 (1H, t), 7.31
Ibrl

(1H, d), s7s d imidazol-1-
1, 2, 3, 4- Tet ylahwg1]S-BethElt AydopB-t en rllnhﬂlhﬂ- ai1 dimiehyT T - I- (1 sobutyl ) -2,

4- 5 di oxot hieno 2, 3-d] pyri m di ne- 5 carboxy is acid. Prepared by the method
of exanple 3 part d) fromthe product of gg_@rt a). MS(ESI) 426 [M+H|{.

6' HDMSO 0.80 (6H, d), 1.99-2.09 (1H m, 37 (31L s), 3.18 (3H, s), 3.59
(2H, d), 4.32 (2H, s), 6.91 (1H, t), 7 (1H, t), 7.26 (1H, d), 10.96 (1H,
s), 14.05 (1H, s, br). 10 ¢) (R 5pFL Hr@xyl soxazal i di n- 2-

i car bonyl ] - 3- net hyl - 6- 12- net hyl -] Hil -3-ylnethvl| -

1- (i sobutyllthienoC2, 3-dl pyrim di@%e- H, 3H) - di one Prepared by the nethod
of exanple 3 part d) fromthe ppdtyectsof p ) and (R)-4- isoxazolidinol
hydrochl ori de [exanple 2b)]. M5 (APC) /AQQ }. 5 HDMSO 0.80-0.83 (6H,

m, 1.98-2.08 (IH m, 2.37 (1A, 6), 8319 Y1.5H s), 3.21 (1.5H s),
3.50-3.65 (3H, m), 15 3.70-3.93 (2H m). 4.00-4. 18 (3H n), 4.62-4.83 (1H,
m, 5.50 (Oa)ﬁ_l;i_.‘_f-} Hietrbivizo- B2 8vdrékyvbithvid )l H-befriBQadol Hyinte)h 118 B8hfi-2H, t), 7.25

(1H d), 10° gioxo— _Dmpvl.thlz,no[23 ﬁ‘ls vrg_rmdae-’S ch)bbxv:lig hc%l m(eghlx_lil es?e; '

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 sthyl 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]*
3 "Hpmso 0.79-0.84 (3H, 1), 1.52-1.62 (2H, q), 3.19 (3H, s), 3.69-3.74 (2H, ), 3.85 (34, 5),
20 4.77-4.79 (2H, d), 5.71 (2H, s), 5.84-5.88 (1H, 1), 7.17-7.26 (2H, m), 7.51-7.54 (1H, d), 7.61-
7.63 (1H, d).

2.4-dioxo-1-prooyl-thieno[2.3-dlpyrimidine-S-carbox viate

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]"



Example 14iii) (5)

5- (4- Hydr oxyi soxazol i di n-2-yl carbonyli-3-nethyl -6-1(2-netbyl)-IH pyr{?l Rﬁ T?
- 20 bl pyridin-3-yl)metbvl!|-1-propyl-thieno[2, 3-dlp JAN 200
rimdine-2,4(1H 3H)-di one OH a) Met hyl

3-nmet hyl -6-1(2--nmethyl -1 Hu)rrrol 012, 3- bl pyri di n-3-y1) net hyl | 2, 4-di oxo-1-nro
pyl- 12 3 4-tetrahydrothieno[ 2, 3-d] py_idi ne-5-carboxyla ee. 25 The subtitle
conmpound waswprgpassed from the product of exanple 9 parbcficangssds methyl -1 H
pyrrol o[ 2, 3-b] pyri di ne using the nethod,pf exanple 6 part b, MS(ESI) 427
[MtH ' 1 7 JAN 2005 WD 03/011868 -76 PCT/ GB02/ 03399 S 1H D6- DVBO 0. 82 (6H,
t), 1.59 (2H, sextet) 2.38 (3H, s), 3.19 (3H, s), 3.72 (2H, t), 3.83 (3H,
Eg S4 d17 (2J—| 'S f‘?LS) 4%\/81%}(&1&0'?&0‘11&}1& \anﬁ)%miﬂlgl |'2-&1’d10)§/m 81\/{)-]1% benzn)nidazo}l-@ (1H s).
3- et hyl - igh pet hyl ] - 2, 4-di oxo-1-.pro

- 51,2, " dLpyEi -ar b ox The

gﬁbtl tle co éfjetrﬁ&mgggy%?@}fg#ﬁ%%lﬁg%atmﬁzmﬁ dﬁq%:t %S%a%f’{e%%l% ﬁ]erhf he met hod
of exanpl e crudepagteriafwas pPEiiEg|by reye@e-pipd-freparal vERHCRIuATS ﬁ@HZS t/)tp 91/655 (1H,

3 g;(t 6t7) 89;( %%m(ﬁm) in®1s émﬁcﬁm(ng%etate%)memg’s s@ﬁn&gﬁ’gwtelhe e :!:gmjgo%}ji (7%)1‘@). 7.08 (111,
5- 14- I—IydroxMSé’@S&ééQ)lﬁ%M*ﬁl y$ é&mbo@ﬂﬁl%%g?:ﬂeﬂ) H)ﬂ4-16‘i9|(@12,-1meﬁ RY3H. s B6pyr r ol o[ 23-
d ridin cHBL i l-ppar - -di one

P]r g);;ar ed f?%irx t he i%’%dk&i‘%@%%ﬁjé?w ﬁnﬁ%\%}%ﬁ ﬂ)éljs{g((gggﬁ f\r%ﬁi%}?fﬁ)bchl oride
[exanple 1, part b)] follow ng the procedure of exanple 1 part g) to give

the-title cz%@g_gﬁasasolid M (APCl) 484 [M+H +. b 1HD6- DMSO 0. 84 ( 3H,

d), 1.648 s) 322(3H 3.41 15(1H d), 3.75 (3H m,
3. 93 (2H,10 Sl(45)-4H olidin-2eylqayipy propyl-6P-aminogbly 1H s), 7.76
(1H d), 8.R&zimidds olS])-Yl

ydr oxyi soxazol i di n- 2- yfﬁaﬁ ' methyla mn o)-3H
(S)-5-14-P 20 imdazo

14, 5-bli-vridin-3-yl rrethyll-l-propel-thle:m12 3-dl pyri mdine-2,4(1H 3H)-dion
e .

15 thieno[2.3- imidine-S-carboxvlic acid, methy] 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]".

& "Hpmso 0.81-0.86 (3H, 1), 1.54-1.66 (2H, q), 3.19 (3H, 5), 3.72-3.76 (2H, t), 3.88 (3H, 5), 5.4

(2H, s), 6.6 (2H, s), 6.84-6.89 (1H, t), 6.93-6.98 (1H, t}, 7-7.15 (2H, m).

b) 6-12-amino-1 H-benzimidazol-1-yimethvl]-1.2 3 4-tetrahvdro-3-methvl-2.4-dioxo-1-propvl-

25 thieno[2.3-dlpvrimidine-5-carboxvlic acid

Prepared from product of example 15iv part a) (220mg) by the method of example 1 part f) to
give the tifle-compound as a pale yellow solid (190mg). MS (ES) 414 [M+H]



)1,2,3,4-Tetrahydro-3-nmet hyl - 6-f

met hyl ami no) - 3Hi m dazol4, 5-b] pyri di n-3-yl met hyl | -
di oxo-1-propel -thi eno[ 2, 3-dl pyri m di ne-5-carboxylic acid, nethyl Tgsjrt\grmﬁ
subtitle conmpound was prepared by the nethod of exanple 13xii) part a)
ing the 25 product of exanple 9 part c). MS(ESJ) 456 [ MtH +. 8 1HDMSO
0.83(3H,s), 0.85(3H,s), 2.04- 2.11(1H mM, 2.94(2H,d), 3.19(3H,s), 3.6(2H d),
3.85(3H,s), BJVUPPHIS), 6.83-6.9(2H, mM, 6.97(1Ht), 7.22(dridpd)essd0) 1 2 3
4- Tet r ahydr o- 3- net hyl - 6-j 2- (et hyl am no)ge3H- i m dazof 4, 5-b .p_)gi di n- 3-yl net hyl
30 2 4-di oxo-1-propel -thienof2, 3-d] pyri mdi ne-5-carboxylic acid Prepared
usi ng the procedure descrl bed in exanpe 3 part d) fromthe product of part
a) to give ko1 AN 2006 WO
03/011868 -77 PC = ,
4- Hydr oxyi s GXEE8 Pyl 160 300:-d1988t hy| am no) - 3H-
i m dazo[ 4 5?&%9:2& ﬁ&h&regﬂaah&%ff%%rehsﬁrp@m (wdaﬁge}e?m%n?eﬂﬂh BY b€l 18- 2
4( 1H3H) - di one Prepare usin h rocedure described in exanpe S/part e)
fromthe pr8atet Tesrerparatpy! Waa P@ﬁlﬁﬁé by feyers¢-phaperengrasvURBLC mEing Apm13% 499 [ MeH

S " HDVBQ @ & etofikrile 91 031@/6 diiinBlium deeR®: 2qudbud KBS by tng:rr:ﬁmﬁ 3d Bdetior3- 2(3H, s) ,

é64426H 18- 5. 6. 88-6. 99( 3H 2- anpl e
15 ii) ( wna-xmethanol tog1 euﬂe@ompoundasawhlte( solid (r?ng) MS (ES) 485(1631 [Q—!—H]‘EX P

(g) 5t L4| Hy draxyo 282 9®saz0 ), dsnylse arrhany 14 ¢33z, 88t Byk1b (3, oRYd orén] #eR- Di chl or o
- rre y

1o
1H i mi dazol #SOWENYT9-3-60 GRomb 93 AH. PP Gie-O8 TALHH) HIP-8H7§HLY: |, OH a)
6- L, 5- D chl qro-724met fay,| 720k dmidaap! -1 -yl net hyl ] -1, 2, 3, 4-t etrahydr o- 3- net hyl -
2,4- di oxo-I|-propyl-thieno[2,3-dlyyrimdine-5-car boxvl ic acid, nethyl ester.
15 Preparbod usi ng the procedure described in exanple 3 part c) fromthe
product of mleeﬁg part c) to give the subtltle conpound. Ms (APCl)
445/ 447 CMrHL £ ‘ 38(3H, s),
3.39(3H, s), 8 6C b) 6-[4
5- Di chl or o- 2ewaixitidly gl H3R)-diope 3- net hyl - 2, 4-

a)l
2-(
2, 4-
The
us

i2]

I's) Q
.nI\OH

“ )
LI ®
Q N S .

H N

N

Vs \§

15

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(EST) 442 [M+H]". 8 'Hpuso 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(2Hs), 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-5-[2-(methvlamino)- 1LH-benzimidazol-1-vimethyl]-1-
25 ({isopropvl-2.4-dioxothienol[2.3-dlovrimidine-3-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) 428 M+H]*



20 di oxo-1-propyl|-thieno[2,3-dl pyrim dine-5-carboxylic acid, sodiumsalt.

Prepared using the procedure described in exanple 3 part d) fromthe] gggﬁl%ﬁg

of exanple part a) to give the sub-title conpound. Ms (APCl) 431/43

[ MPiH +. 6' HDMBO-as 0.87(3H,t), 1.67(2H, sextet), 2.38(3H,s), 3.19(3H s),

3.78(2H,t), S.23(2H,s). 25 c) (S -5-[4-ydroxy-2-isoxazolidin |y

carbonyl -net hyl -1 propyl -6-[4.5-dchl oro-2-nethyl - 1Him dazol-1-yhnethyll -

t hi eno( 2, 3- W@ymisad di ne- 2. 4( 1H, 3H1- di one Prepared usi ngeckbgupizecedur e

described in exanpe 3 part e) fromthe_groduct of exanple part b) to give

the title conmpound. M5 (APCl) 502/504[MtH {. S HCDCI3 1.01(3H,t), 1 7 JAN

2006 WD 03/011868 PCTI GB02/ 03399 -78 |.79(2H, sextet), 2.39(3H,s),

3. 35+3. 3§( ! .

4.01-4. 10( ?ﬂ(sﬁr;ssf 4 mﬁfogw;oxéﬁo’hdﬁ Nca?bgﬁ\ég% iﬁ!l_ei{m[kﬁ I?2 (%Jeﬂ:@fa%@@g ;ﬂ‘{b 19-5. 27(2H, ) .

Exanpl e 15i% l Dthieno(2,3~ - -dione

-4- wdroxylﬁ%@a%m 181 ?ocydua:@de&%ydlhe@mﬁ ( dazol _I -
? b ah\m;l baxY gie ﬁr(o%ﬁ't Qﬁlﬂ dHTO

ylnethyll- - propyl -th ieng yrim di ne- ne a)

, 2,3, 4-t ettp &H?H’Fé“‘%lﬂf ooyt %PH?@PIWP}JY ﬂﬁﬁlﬁ@ﬁ%?hﬁﬁwphy elytingstifno-
- 3 met hyl 5 %%metmoﬂﬂnmoﬂonﬁbmﬂwoﬂmd%@@{@rﬂm&&y&ﬁ& MB%AP@D 206@igxyl i c acid,
met hyl ester, Sodi um h%qdl’l g msq 60% sus ens%%g dded to
2-benzi ni da7SreswetHahH(CH 200 28¢7-95EH, %)n?rﬂ(?’ @ﬁﬁH‘éerhﬁtSﬂég?éﬂfht 0C.
After 10 m@Uﬁ@@qﬂ glqlum 1@&@@{@&@}19&)(4%0@75@91 20N 5B JeAg, aﬂdﬁﬁr dr opwi se
and the reaction m x erature for . Water was
added and a‘-‘ﬁfiﬁ%@ﬁ&éé@é %é%?%@g%ﬁ%(ﬁ%@é’fﬂ%”t n%(ﬁzlm)washed vmth et hyl
acetate 15 then ether to give the title-conmpound as a yellow solid (230 np).
The filtrate was extracted tw ce with dichloronmethane. The organics were

dried ovét i sulfate and concentrated in vacuo to give a brown
solid whi chsw-ﬂmmmomﬂomnhh&rms@dmm sahiéhdro2dnetBArIIH-Bfiddz01-pi ve the

*
title- conpoy e1h1?lv3 metrﬂa]ﬂlq;.é)ro[\)/m ol i ) s . gvs lgOES 443 [ MHH| } 6' HOMSO

0.79-0. 84 (QPEthyly3-methstsl (s
(3H, s), 20 4. 77-4.79 (2H d),
(2H, ), 7.51-7.54 (1H, d), 7.

-3.74 (2H, t), 3.85
531-84588(111 t), 7.17-7.26

15

Prepared using the procedure described in example 3 part ¢) from the product of example 8
part c) to give the subtitle compound. MS (APCT) 445/446 [M+H]". 8 'H ¢peps 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.5), 5.25(2H,s).

20 ) 6-[4.5-Dichioro-2-methyl-1H-imidazol-1-vimethvii-1.2.3.4-tetrahvdro-3-methvl-1-
(isopropy])-2,4-dioxothienol2,3-d1pyvrimidine-5-carboxvlic 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]". & "o 1.53(6H,4d),
2.39(3H,s), 3.31(3H,s), 3.54-3.69(1H,m), 5.32(2H,s).

25



b)

Sodi um , 2, 3, 4-t et rahydr o- 6-[ 2- (hydr oxynet hyi | -| H benzi m dazol -1 -yl rretg
methyl - 2, 4-di oxo- | -propyl-thieno [2.3-d4pyrinidi ne-5-carboxylate % JAN 2095
Pr epar ed from product of exanple 15iii part a) (420 ny) using method of
exanple 1 part f) to give the title-conpound as a white solid (260 ng). M
(ES) 429 [MrH + 1 7 JAN 2096 WD 03/011868 -79 PCT/ GB02/ 03399 c)

5-f (4S) - 4- hydr@®piisssoxazol i di n- 2-yl car bonyI | - 6-[ 2- (hydr opeviioishoh- 1H benzim
dazol -1 -yl nethyl

-3-net hyl -1 -nropyl -thi eno[ 2, 3-dl pvri mi di n “e- 2,4(1H. 3H) - di ohe Prepared from
product of exanple 15iii part b) using nmethod of exanple 13vii part c). The
crude nmat er i flgy was. . - r uting from
25 %to 95% 3 iho bt Yiiolte? tion to
give the ti tims A : piffie . S' HDMSO 0. 79- 0. 84
(3H, t), 1. ( , 4.6-4.8
S 5@%@@%::%2}5%&&@@&%0&%&& eiémﬁ@?r?m@ﬁ%m tﬁég)éo r%ﬁfa#) wpi 6 151 v
10 give the trtle compound MS(APCI) 502/504 [M+H]. & H cpeps 1.55-1.61(6H,m), 2.39(3H,s),

5-((4S)-4- 13- I t I 12 -am no- | H
b enzim das?‘é@'ér?i%?%ﬁfﬁ?ﬁdb ?T??éﬁjgo TZ)’ %Skg ﬂ?#ﬁﬁ’ﬁﬁ)ﬁ%ggﬁg W one a)

6- (2- ani no- BIP B8R A RSB m).- yI nzet hy11- 1, 2, 3 4 t et r ahydr o- 3- et hyl -2, 4-di o
X0-1-propyl - 15 thieno[ 2, 3-dl pyri zni di ne- 5- carboxylrc acid, nethyl ester

Sodi um hydri de (60ng 60% suspensi on) was added to 2-am nobenzr m dazol e (200
ng) in anhﬁdﬂﬁw under N trogen. After 10 m n, product of exanple 9c
(500 mg) i n (&g PNEroMRE: - cyn8@6H 11 BbBkidfidiz6l-1M@S Stirred

at room t N TRRHBAIBL Aeth . ; o mm Al Bhdl L al € occurr ed
whi ch was fi , y acetatet en ether 20 to give the

title-conpound as brown-orange crystals ( %0 ng). M5 (ES) 428 [MrH +. S
' HDVBO 0.81-0.86 (3H, t), 1.54-1.66 (2H, &), 3.19 (3H s), 3.72-3.76 (2H
t), 3.88 (3H s), 5.4 (2H s), 6.6 (ZH@ 6.84-6.89 (1H, t), 6.93-6.98

(1H, t), 7-7.15 (2H, M. b) N-0
6-[ 2- am no- | H-benzi rni dazol -1 -yl n na hyf]-1, 2, 3,4-tetrahydro-3-nethyl-2,4-dio
x0- 1 -propyl - 25 thieno[2, 3-d] pyrr [ny: -carboxylrc acid Prepared from
product of exanple 15iv part a) o( bw@rret hod of exanple 1 part f)
to

a) 1,2.3.4-tetrahydro-6- ethyl)-1 H-benzimidazol-1-yimethyl]-3-methyl-1-

(isopropyl)-2.4-dioxe- thieno[2.3-d]pyvrimidine-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
DMF was added dropwise and the reaction mixture was stirred at room temperature for 3 h.
Water was added and a precipitate occwrred 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 & 'Hpwmso 1.39-1.41 (6H, d), 3.18 (3H, 5), 3.85 (31, 5), 4.32 (1H, bs), 4.78-4.80 (21, 5), 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-tetrabydro-6-[2-(hydroxymethyl)-14-benzimidazol-1-vlmethyl]-3-methyl-
-2.4-dipxo-thieno[2.3- i

idine-5-carboxviate
25 Prepared from product of example 16iii part a) (350 mg) using the method of example 1 part
1) to give the title-compound as a white solid (340 mg). MS (ES) 429 [M+H]



give the title-conpound as a pale yellow solid (190ng). M5 (ES) 414 [IVH—I]+ 1
7 JAN 2606 WD 03/011868 -80 PCTI CB02103399 cb5-f N 2008
(4S) - 4- hydr ox) i soxazol i di n-2-yl car bonyl] - 3- et hyl - 1- nr opyl - 6-f 2- am no I Ij—ﬁ
benzi m dazol - 1-yhnet hyl | -t hi enof 2. 3-dl pyri m di ne-2, 4(1H, 3H)-di one Prepared
fromthe product of exanple 15iv part b) (190ng) by the nethod of exanple

| 3vii part c). The crude material was purified by reverse-phase preparative
HPLC el uti ngwionemi&3 5 to 95% acetonitrile in 0. 1% amppiem.acHL at e

aqueous, followed by trituration and filgation with methanol, to give the
title-conpound as a white solid (19n). (ES) 485.1631 [MH—I]+ 61HDMSO
0.82-0.86 (3H, t) 1.57-1.62 (2H q), 3.19 (3H s), 3.65-4.15 (6H range of
m, 4.65- A , . ( br

(1H, t), 6. 3 ‘
Exanpl e 16 1inetbﬂ1 3-met1;1- ~(isopropyl)- thleno[Q 3-d1nw1m1d1ne-2 4 IH SH) dione

et ooy MeEERERRL L S e ?‘%E%ﬂf%b?ﬁ b1 eyt i PR B0t ©
pyri m di ne- gudg(mgprRHyasduofeddbyrdyersy-phase preparative HPLC eluting from 25 % to 95%
1234 Tetiap @9@@%@%@&&@%@4 Aok R ARER byl "o Y

4-di oxot hj enof i m di fhe-5- Carbox acr d, nethyl
ester Pr epak@dE%DsﬁoﬂgﬁltoﬂM"‘ﬁﬂ ‘08 Sdwrse 1 élééé@ (o), i3rl 8¢ Be- 4148(517% mahggdrt a) from
t he product HE | 249 z dazole to give the
sub-title c%l 4c?u‘ﬁ%(léaf tlﬁ) gsw@rl%{i?gfﬁg%@é tt&ﬁ -g{gh?%bgﬁ gt e foll owed by
filtration. MS(ESI) 442 [|VH—|] +. 6'HnVSO 1.40 1.42(6H,d), 2.94-2.96(3Hd),
3.16(3H S) , g2aBRé R S). 4.3(1H bs), 5.39(2Hs), 6.84- 6.99(3H m,
7.11-7.14(1H %5' 7‘20722(IH d) b)123 . _

4- Tet r ahy'flr 82-3-[#n\VE st ' hyl1-1- 25

(i sopropyl ) behotni @ziz@?iﬂw&i@}%ftlﬁen%ﬂﬂ Qﬁﬁﬂ:ﬂd@leﬁlﬁt, (55,9%@9&}{' ic acid Prepared
usi ng the procedure described 1 n exanple 3 part romthe product of part
a) to give the subtitle conpound. MS(ES1) 428 [MH +

OH

O_N-go

Q
;\JI&N
S PPy

2 N
a) 6-[2-amino-1H-benzimidazol-1-ylmethyl]-1.2,3.4-tetrahvdro-3-methyl-1-(isopropyl

15 dioxo- thienof2.3- imidine-5-carboxylic acid, methyl ester

Prepared from the product of example 8b (660mg) and 2-aminobenzimidazole (250mg) by the
method of example 13vii part ). The crude material was purified by flash silica
chromatography eluting with 50% ethyl acetate in ischexane then 4% methanol in
dichloromethane containing 0.1% triethylamine to give the title-compound as a vellow foam
20 (360mg). MS (ES) 428[M+H]". & 'Hpyso 1.40-1.42 (6H, d), 3.17 (3H, s), 3.88 (3H, 3), 4.3
(1H, bs), 5.42 (2H, s}, 6.62 (2H, s), 6.87-6.90 (1H, t), 6.93-6.98 (1H, t), 7.11-7.15 (2H, m).

(isopropyl)-2.4-dioxo-thieno[2,3-dlpyrimidine-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]"



1 7 JAN 2006 WD 03/011868 -81 PCTI GB02103399 c) (S

5-[ 4- Hydr oxyi soxazol i di n- 2- vl car bonyl | - 3- net hyl - 6-[ 2- (et hyl am no) - | H

benzi m dazol -1 -~ethyl | - 1- (i sopropyi)thieno[2 3-d] pyrin dine-2 4(1H J?hzmﬁ
Prepared using the procedure described in exanple 13 vii) part c) from
product of part b) to give the subtitle conpound after purification by
flash silica chromatography eluting with 0- 5 3% net hanol in dichl oronet hane
followed by trituration with ether. MS(APCI) 499 [ MH + 8 HDVSO

1.41-1. 42( 6HAYO PyO118%8 94. 2 95(3H, d), 3.17(3H, s), 3.55- 3eE6(Ebby332d) ,
3.81-3.84(1H, m, 3.89-4(IH mM, 4-4.1{¢H M, 4.1-4.2(1H, m,4.6-4.75 (1H,
2m), 5.17-5.26(1H, m, 5.37- 5.44(1H 2m), 5.52-5.61(1H, 2m,6.89-6.99(3, H,
m, 7.19-7.30(2H, m 10 Exanple 16 ii)

(H S) - 5d[ 4- IHydy @y\zl{ahy@@asmﬁdzbmﬁllylylmlbmw ﬂnetﬁyl'lh isaprdb - Bl ks [t Dyl -

(2,3 di pyr | AFPHLESE CAPSIY AT Ao R et Lo e

6- I[ 415 1DI5C ? |P@&’p@re2ﬁ-6fﬁ&ﬂk)ﬂwcﬂzbﬂaolf B8R ROl padt bﬁ(&‘}@ﬂd)h}th% n;;etrﬂ,dbﬁéxhﬁg% ﬁiml- 3- net hd

r i SO i 0X0 no yrirnidine-5-carboxylic ac

et hyl ot 6 PUPHle i el g 6 U P LRI s WOk SRS T ¢ o)
fromthe proseset acﬁfomﬁ%l&ﬁiﬂ B4 Smmpiitth aGetatd Queiuy,EolloR@d Bubiiridog wi@mpound. M5

5 57( 3t o), et g Gpasoh L Bl Ripptigr s shlyelon gl i Gy s Th

6|— [ 4. 5(3_- Di chl[®r32s 'm?m_yﬂ 35-143 (6Hckay, 6)18 (313 ki)Est 439k (5 ratigdofn)| eis-a.alqyf@l,_rng; 3- m;_t hyl
-1 - (isopr - < no - i e-b-car i_c .acid, sodium
salt. PreBaSp%g%g%%ﬂlquggh%%E ﬂ%éiﬁ%ﬂ%ﬁmﬁégkgkﬁéygﬁb%éggﬁéé?fdbﬁzfron1the
product of é&daHké.part a) to give the sub-title conpound. M5 (APCl) 4311433
[N%Fﬂ} 5, HD20 2.39(3H,s), 3.31(3H,s), 3.54-3.69(1H m, 5.32(2H,s).

1.53(6H,d}° 25 1 7 JAN 2006 WO 03/ 011868
Example 16 v)

(8)-5-[4-Hydroxyisoxazolidin-2-vlcarbonyl]-3-methyl-1-(isopropy})-6-[2-methvl-1H-

rrolo]2.3-5lpyridin-1-ylmethviithieno{2,3-

15

methyl]-2.4-dioxothieno[2.3-dlpyrimidine-3-carboxylic acid. 7
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)
{0.6C g) in THF (10 m!) 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) foliowed by ethyl acetate / methanol
(9:1) to give the sub-title compound as a solid (0.06 g). MS (ESI) 413 [M+H]". 5 !HDMgo 1.36
(6H, d), 3.17 (34, s}, 4.20 (1H, s, br), 5.73 (2H, 5), 6.32 (1H, s}, 7.09-7.12 (1H, ), 7.88-7.90
(1H, m), 8.20-8.21 (1H, m)



- 82 PCTI GB02103399 c)

(S)-5-[4-hydroxy-2-isoxazohi di nyl carbonyl | - 6- 14, 5- Di chl oxo- 2- net hyl - I1I—7§- im Pa
zol-1- ylmethyl -3 -nmethyl- | -(isopropyl)thieno [2,3 JAN 2006
-d] pyri m di ne-5-car boxanm de Prepared using the procedure described in
exanple 3 part e) fromthe product of part b) to give the title conpound.
M5( APC1) 5021504 [MtH]. 8'H CDC13 1.55-1.61(6H n), 2.39(3H,s), 5

3.33(3H,s), BOBIIs# dd), 4.01-4.09(2H ), 4.40-4.55(1H, berepozodksb7(1 H, d);
4.68-4.75(1H, m); 4.95(1H d); 5.15-5.28g2H n). Exanple 16ili,
(S)-5-[4-Hydroxyi soxazol i di n-2-yl carbonyl | '

-6-f 2- (hydroxynet hyl ) - 1H benzi m dazol -1-yl 10

met hyl | - 3- g &4 1d nfd-SQREBY AL BR8N 3B 1 L bl 8 rdlhih 35 - di one X f

HO a)
1, 2, 3, 4- t et pateiad; jidin-{l {yimie Heplda-dlovrimition? #iifidFhdiond - yhnet hyl | - 3- net al -
1- (isoprop = 24 ¢ cf; Mecle el I id, nmeth 1
ostor 15 Sohidath Bt BART) G I L AU T ARG RRINIL .

2- benzi ni dadfdruie Hisgroceereingymalnl. Pahtiyelgiguthe tilFtompdnd ank solidgen at 0C,
After 10 mmggajﬂmmth%msa.@@lﬁ&@&ﬁg,)r%glrezﬁ, DY@ AGSH), dsppw se and

the reaction mxture was stirred at roomtenperatu ter was
added and a4pf 8t pi.vd0d 13 Blmet4ivhiT@HwWas 62P (1Feskd 0918 HEmM 788 et hyl

acetate th @Igéh%&_glgég_iﬁv& the title-conpound as an off-white solid (350
ng). Ms (ES?1 2143)’ MeH " 20 ?3 HOMBO 1.39-1.41 (6H, d), 3.18 (3H, s), 3.85
(3H, s), 4.32 (1H, bs), 4.78-4.80 (2H, s), 571 (2H s), 5.86 (1H bs),

7.23 (2H, 2 /.57 (1H, d), 7.61-7.64 (IH d). b) Sodium
( Mex ripzlg’g?_"% ( ) ( ). b)

1,2,3. 4-tetra _ -f2-( hg/,dr.oxyt hyl)-1H | ret hyl | - 3- et hyl
- 1- (i sopiolSBla-Hydregrisoxagolidia-2xicarbonylld-mg fisqbe Bl 25 Prepar ed
f rom pr oducpyraiola hath@hé (2. 3R vkinddiné-3.5 -digeng t he net hod of exanple 1

part f) to give the title-conpound as a white solid (340 nag). M5 (ES) 429
[MtH + 1 7 JAN 2006 WD 03/011868 -83 PCT/ GB02/ 03399

OH
o\
o) N,

a) 6-[3,5-Diethyl-1H-pyrazol-4-vimethyl]-3-methyl-1-(isobutyl}-2.4-dioxo-1,2.3 4-

15 tetrahvdrothieno[2,3-d}pvrimidine-5-carboxylic acid,
Prepared using the procedure described in example 12 part a) from the product of example 3
partc) (1 g) and 3,5-heptanedione to give the subtitle compound as a solid (0.37 g). MS(ESI)
419 [M+H]". 8 "Hpmso 0.86 (6H, d), 1.10 (6H, t), 2.05-2.15 (1H, m), 2.49 (4H, q), 3.26 (3H,
8), 3.66 (2H, d), 4.06 (2H, s).




c) (S)-5-f4-bydroxyisoxazolidin-2-ylcarbonyil-6-[2-(hydo_xvnethvl)-1H ber
zimdazol -1 yl nethyll-3-methyl-|-(isopropyl)- tbieno[2,3-dlpyrimdine-2
4(1H 3H) -dione Prepared from product of exanple 16iii part b) using #resan 2006
met hod of exanple 13vii part c). The <crude nmaterial was purified by
reverse-phase preparative HPLC eluting from25 %to 95%5 acetonltrlle in

0. 1% amoni um acet at e aqueous solution to give the title-conpound (110ng).
M5 (ES) 500. 1610 Jhﬁkﬂ+ 8" HuMso 1.37-1.40 (6H m, 3.18 (3H, s), 3.5-4.4
(5H, range ofYOMPl184 6.4.8 (3H, 2n), 5.5-6.9 (4H, n), 7.rPLTGBRIALG2H, ),
7.59-7.68 (2H, m. Exanple 16iv 10 -86- e
(S)-5-i4-Hydraxyi soxazal i cfin-2-yl carbonyi]-3-nethyl-1-(isopropyl)-6-i2-amn
o-1H b enzimdazol -1-yl nethyl | thienof2,3-d! pyrimdine-2,4(1H, 3Hl-dion e

O 11 NS H2M #5 gz-hﬁdromsoxazoﬁdm-z- learbonyl]-3-methyl-1-(isobutyl)-6-3.5-diethyl-15-
[ 2- am no- IH-ben -t et rahydro- 3-net hyl -1 - (i sopropy
1)-2,4- 15 & poxylic acid, nethyl ester

Prepared fr Bfépztr&ﬁlsmra@mpe&cemfre @%ﬁmﬁd Y eﬁﬁx;(l&&@ﬂﬂﬁl): 3@&@@&@{%@@5@@2@5&1@ az 0| e

(250mg) by t th d_af ex cruyde nma erlal
purified by? )fﬁngiéﬂe SYFTOEYOXRH ﬁ%ﬂf@i‘% %]gp%thﬁﬁ %% the acet ate in
i sohexane st b@ﬁpo&%ﬁ&kﬂﬂﬂ@%n&ﬁ) Mstﬁshhm Ve T 28V E o G0 Dt 38 6H, TG 1@9%@1@1 ty i et hyl am ne

5 Bwo 1 4801245 EeRD a2 he S SaEe Pt S dhs) 5 42

( 2H, s), 6. @&, 3H.709)H, 4),8758.80Q31, 1), 3.84) (0.66H A, BI8-4(0EHIH i), 4.00 0678, 15 (2H,

iyl 11, 299 SRR 4 TP L 5 8!

(1 sopropyl) -2, 4-di oxo-t hi eno[ 2, 3-dl pyri m di ne-5-carboxyl ate 25 Prepared from
t he produ&tgof qxzﬁgle 16iv part a) (360ng) by the method of exanple 1 part
f) to give -conpound as a white solid (190ng). Ms (ES) 414 [N%Fﬂ+ 1
7 JAN 2006 (HD562 i fag 3R)5 nﬁ:**limﬁﬁwaﬁﬂmuWD%JB(IL
(55 14 hyﬁm@w‘hawme' &-Pﬂ%wa!z m@aﬁ&hfhﬁenaﬁ.zshméﬁﬁm.{aggge(@@g%- 6-[ 2-ami no
| H ben2|nhaa20|-|-y1 (NyT[- tntenolZ, 3-d] pyri -2, ) - di one
1o0ne

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]". § 'Hpwmso 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 (14,
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).



Prepared fromthe product of exanple 16iv part b) (190ng) by the method of
exanple 13vii part c). The crude material was purified by reversemgﬁs‘ﬁ
preparative HPLC eluting from25% 5 to 95% acetonitrile in 0.1% a Ph 2006
acet ate aqueous, followed by trituration with nethanol and filtration to
give the title-conpound as a white solid (20ng). M5 (ES) 485.1623 [MH"'.
b "HDVMSO 1.35-1.42 (6H, m, 3.18 (3H, m, 3.6-4.4 (5H, range of m, 4.6-4.8
(1H m, b5.R08¥G1%8H, m), 6,7-6.8 (2H, bs), 6.86-6.90 tdipdahszeP  95-6. 98
(1H, t), 7.13-7.15 (1H d), 7.2- 7.3(1lkgy2d). 10 Exanple 16 V) (S)-5-

[ 4- Hydr oxyi s oxazali din-2-ylearb onyll -3 met hyI -l-(is

opropyl)-6-12-nethyl -1 H pyrrol o[ 2, 3-blpyridin-1-ylnethyllthieno(2,3-r

pyrlrnl di neg 2 ALign3H) - di one 15 a)
, 2.3, 4- Tet'r'a'ﬁlétfr]lo‘l-B rrethyl-l-(lsopropyl) 6 {2 n'ethyI-IH-pyrroI of 2, 3-bl pyrid
|n 1-yl 4 szolidin drid¢arh a1k vpetlitc acid. To a

stirred su e lﬁ@eéb 5 %ﬁﬁﬂe—%ﬁ%ﬁ9%¢é g% in THE (5 nl) was added a
sol ution - azar ndore nil) dropw se under
nitrogen at anbient tenperature. 20 After stirring for 5 mn. it was cool ed
to OC a solution of the product of exanplec22, part a) (0.60 g) in THE (10
m) was added and the m xture warned 4o 'omterrperature and stirred for 5
h. It was quenched with water, aci |f| eth with 2. 5M HC1 and extracted with

di chl oronet hane, the organic ext?‘ vvere dri ed over anhydrous nagnesium
sulfate, filtered and evapor at edlypdier -@- pressure. The residue was
purified by columm chromatography 245 ovet —+ica, eluting wwth ethyl acetate
/ |-hexane (1:1) followed by ethyl acetaye"/ nethanol (9 1) to give the
sub-title’ conpound as a SO|Id (0. 06 ). M5 (ESI) 413 [H'. 5 Hn. SO 1. 36

(6H, d), 3.28¥- xygy.2-di 1-¢-quinol; amide 73 (2H, s), 632(1H s),
7.09-7.12 (AH soflion 28t§et1¥ lgeghmn()ixﬂécarmxyhosacm8§ )2111 dichfdrorBtharte (ZOGJA{\)I 2006 VO
03/011868 -85 PCT/ &B02/ 3)’ d)é

- 5- f 4- Hydr oRYREEE MG Gldmlzfm e sl atjorige (et Y This mixaesiras pspted 26- f 2- net hyl - i

H- reflux for 1 h. After concentrating to dryness in vacuo the residue was redissolved in

10 dichloromethane (50 mi), triethylamine (17 mi) was added followed by N,0-

dimethylhydroxylamine (8.2 g) and the reaction was stirred at ambient temperature for 16 h.

The reaction mixture was washed with water (2 x100 ml), the organic solution was evaporated

and the residue was purified by chromatography eluting with ethyl acetate to give the subtitle

compound as a brown oil (10 g). MS (EST) 231 {M+H]". § "H cpcyy 2.77(3H,9), 3.24/3.40(3H,
15 8), 3.47/3.74(3H, s), 7.26(1H,s), 7.52(1EL,1), 7.71(1H,1), 7.80(1H,d), 8.06(1H,d).

b) 2-Methvi-4-quinolinecarboxaldeliyde

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 mi) 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 acetaté in i~hexane to give the subtitle compound
(0.82 g). 8 "H cpens 2.87(3H,8), 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).



pyrrol of 2,3-b]pyridin-1-y I nmeth.yllthienof2, 3-dl pyri mdine-2, 4(1H, 3H)-di one
Prepared fromthe product of part a) and (S)-4-isoxazolidinol hydrochloride
[exanple 1, part b)] followi ng the procedure of exanple 1, part g) ip %{l)’[ﬁﬁ
the title conpound as a solid. 5 M5(APClI) 484 [MtH {. 8 ' HDVSO 1.38-1.21

(6H, m, 2.41 (3H, m, 3.16-3.19 (3H, mM, 3.54- 4,25 (5H, nm), 4.60 4.73 (1H,
m, 5.42-5.58 (3H, in), 6.29 (1H s), 7.09-7.13 (111, m, 7.88 (1H dd),
8.22-8.26 (IH, ra) Exanple 171) 10

(S) - 5- - 4- HydMB&PESRBazol i di n-2-yl car bonyl | - 3- net hyl - 1- (ixsalusbads)ee 6- f 3. 5- di et
hyl -1 H pyrazol -4-yhnethyl | t hi eno f2, 3-dBpyri m di ne-2. 4(1H,:3H) -di one a) 6-f3
5-Di et hyl - | H pyrazol -4-yl met hyll- 3-net hyl -1 - (i sobutyl)-2. 4-di oxo-1, 2, 3,4- 15
tetrah drothienof 2, 3-d] pyri m di ne-5-carboxylic acid. Prepared using the
procedur e dgsgrbiethyisthyEXARRkarabdirpahtetal1fitamvhle pecigbal exanmpl e 3

part c) (1 ang. 3,5 tge anedi one to give the subtitle conpound as a solid
(0.37 Q). @@g@?—&@%&wﬂe— 1 . S HDMVBO 0.86 (61-L d),1.10 (6H t),

3.00? % ‘Z;.iN('IthéhOsesom:)tipn Bft/ﬂgglﬁi&gdjéoﬁp)wém%e 2631‘((2@10 %)S)édicﬁoﬁﬁlgﬁl&fd,(lml) 4.06 (2H, s).
5- (4- hvdr OXWP@H&@ GidrePp ey ﬁ?%o&ﬁciyrf ‘%@ﬁﬁ&r%ﬁﬁgsﬂg@ﬁmﬁ)@%ﬁ@%- di (-, thy

| -1 H  pvr azempetatvlefatitiy Afthicemat2ing o drirpys ih nacdb e riddd did raddsoldadne  Pr epar ed

usi ng the pr.gcedure descrtib Ln. e | e anpl.e rt e) fro he product
of part ) CRRGORES T Eh DSy aReS AT s SRR Sust 82 e asetaeb 1 e
b)} to gi ve(8tthel) tidthere&tionstprd athndsenatempdritare (k45N T )e reddBirbESikured [ MrH} +.

3 15 (on, oy =2t 68 b g b5 il Sl Ryl e, 70 )

dd), 3. 75- 3wemufifisd byrphronBlogerpl0she i with dhexaBe/giny Ace08: (1Mo sivp the4u@le (0. 67H,

(9 5 14 Pyrasyr s elbmi ottt S b et Lo by P 15 (1 1

3.42(30,5), 3.80(2H,d), 7.26(1H,s).

d) 1,1-Dimethylethyl 1,23 4-tetrahvdro-6-
1-(isobuty)-2.4-dioxothieno[ 2.3 i

midine-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]". 'H cpen 0.85 {(6H,d), 1.66 (9H,s), 2.11 (1H,m),
2.82(3H,s), 3.39 (3H,s), 3.48(1H,dd), 3.53(11.d), 3.71 (1H,dd), 6.72 (1H.d), 7.44 (1H.¢t), 7.67
(1H,1), 7.72 (1H,s), 7.82 (1H,d}, 8.07 (1H,d)

e) 1,1-Dimethylethvl 1.2.3 4-tetrahvdro-3-methyl-1-(isobutyl 2-methvl-4-
quinolinylymethyl]-2.4-dioxothieno[ 2, 3-d|pyrimidine-5-carboxylate

Methane sulphonyl chioride (0.46 ml) 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

20

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 mil). The organic material was concentrated under reduced

pressure and the residue was purified by column chromatography, eluting with 1:3 ethyl

acetate / j-hexane, to give the sub-title compound as a solid (1.0 g). MS (ESI) 495 {M+H]"

8 'H cpen 0.91 (6H,d), 1.61 (SHLY), 2.18 (1H,non), 2.74 (3H,8), 3.40 (3Hs), 3.64(2H,d), 4.55
30 (2H,s), 7.18 (1H,s), 7.52 (1H.1), 7.71 (1H.1), 8.05-8.07 (2H,m).



di met hvl et hyl ) - 5-nmet hyl -1 H pyrazol -4-yl nethyl | thienol2, 3-dl
pyrimdine-2,4(1H, 3H) - dione 15 Prepared using the procedure descri bﬁi
exanple 12 part b) fromthe product of exanple 12 part a), JAN 2006
5, 5-di et hyl hexane- 2, 4- di one and 35% aqueous hydrazi ne solution to give the
title conmpound as a solid. MS(ESI) 504 [M+H] +. 5 HDWVSO 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, 3.6kodwiZs§1H m 3.79 (1H, m, 3.83- 3 96 (SH?, @30@3%8 4. 05
(0.25H, in), 4.07 (0.75H, dd), 4.58-4. 7§9 (1H, , 5.51 (i 3 12. 08
(1H, s, br). 1 7 JAN 2006 WO 031011868 =87 PCTI CB02103399 Exarrpl e 181) (S)
5-14- FNdrOXI soxazolldln 2-yl carbanyl i - 3- nethyl-l-(lsobutyl) -i 2- et hyl -
nU|noI|ny i ‘d dlgne4H5a)N

Met hoxv- N 5 —=6H Syl bhtof
2- et hyl - 4ﬁgﬂb@ﬁh¢[l,€%ﬁgﬂﬁd$cm{ﬂldﬁdz g) in d| chI or onet hane (100 ml)

et ot PP HRoT R PHCS AT o) (ORERNR PO U B RN (o

resi due wasddeddifoalavsid adih (3hA1),dhd thk e whagiered &0 1 B Qaturdtéd sedit| ami ne (17 m)

T

washed wit hargam:@has(; @amaem)nwamezoomgamm cﬂeﬂmﬁg’tmfun:v\ﬁaahavamafeaaﬁd and the

resi due was _pur c hy el utin to give
the subtit [ ‘“’%%%‘FSE%%X% Q’ ?R‘?‘y(“fﬁ“”&)as gf\?gs‘(%éﬁ?? é)siqf ‘HP% 8' H CDGi 3
2. 77( 3H, s) (6BdR 2/ 3 (AD{cB)2. 76035{ s$,)3 513HLY) BOTAHIN, 5. 2 X2H,9), 28({1H,s5)7.487. 52( 1H, t),
7.71(1H t), ) 2-Met hyl -4-gui nol i necar boxal del ryde A
Lol ot on' baBoeRid g 3? ERIRLLE hydride in toluene (5.6 m) was added
to a solion of the product of step a) (1.6 g) in anhydrous t ol uene (40
m) at -78

quinelinylmethyljthieno[2.3-dlpyrimidine-2.4(1 4, .BH)-dlone

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+H]I". § "Homso 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,1), 7.93 (1H,d), 8.16-8.23
(1H,m).

Example 18 1i)
20 (8) 6-]6-Fluoro-4-guinolinylmethyl]-5-{4-hvdroxvisoxazclidin-2-ylearbonyl}-3-methvyl-1-
isobutyDihieno]2.3- rimidine-2.4(1H,3H)-dione

a) 6-[6-Fluoro-4-quinolinvl(hvdroxyimethyl]-3-methyl-1 -(isobutyh)-2.4-dioxo-1,2,3.4-

25 tetrahydrothienol2,3-dipyrimidine-5-carboxylic acid, ethy] 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(ES]) 486
[M+H]". 8 'H cpen 0.87 (3H, d), 0.90 (3H, d), 1.42 (3H, 1), 2.07-2.21 (1H, m), 3.38 (3N, 5),



20 was quenched by the addition of sodiumpotassiumtartrate (5 g) in water
(25 M) and allowed to warmto roomtenperature. The organi c phase

col |l ected, washed with water, dried over magnesium sulfate and con\(lzﬁlﬁﬂm‘ézﬂﬁﬁj
to dryness in vacua. The residue was the purified by chromatography el uting
with 30% ethyl acetate in i-hexane to give the subtitle conmpound (0.82 g).
6'H CDC13 2.87(3H,s), 7.26(1H,s), 7.67(1H ddd), 7.69(1H,s), 7.78(IH ddd), 25
8.12(1H,d), &opeoriged, d), 10.49 (1H,s). 1 7 JAN 2006 WO @3r@tda65. - 88
PCT1GB02103399 c) 1.1-Dinethylethyl 1 _g5. -
2,3,4-tetrahydro-3-methyl -1-(isobutyf}- "2 4-di oxot hi enol 2 3-

dI pyri m di ne-5-carboxylate To a solution of the product of exanple 1 part c)

(2.0 g) in 95?%&@%?&3‘1?&@%),(31% () 0, GOBYAL ). 05 I o) 5 R ANy RS, ggided oxal Vi

chloride (1 M Xt ure was 'sti erip ta *for |
Aft er conce@dy7a4 (bg D3 Hr(itﬁié%&&%(%@mo the resi due was redissolved in

di chl oronethane (8 m), triethylamne (4 mM) was added foll owed by

2- met hyl pr opan- 2- ol (8 0 m) and the reactlon stirred at ambi ent

t enper at ure Elnorp-4-quipolingmethy - methldrfisotwad):-2. ddioke H20idt h wat er (2x100 m),

the or gank Ciphagemias LS RAR. SYARALA!L &%aﬁtﬁie&t}e residue was purified by
chromatogrolg)hy elutrng wth |-hexane/eth acefate (5:1) to give the

subtitle t th5§r°&t’f1“€9rd§?f§ée‘bp examplegl Ryt ) Eprpjthepeodnet of YEbte, d) |
1.61(9H, s), %é&é@“lé@%eund%éé@%‘i?@ m+§]h 89'ﬁ{2c|5|¢12§v91 (%Hzc%( 11.*?!9 (§i~I t @

1, 1- Drrethv%]eth tetrahydro-6 - 4-aui ollnyl)rrethy
" 3 et oyl .56 @ sl . 25 5 60 0 ArAGIaBh B S50 Py 7 e b5 S By o 16
The subtitlg) easpayag), g\@§(1p1r@dgag§ﬂ%ﬁyd)t he nmet hod of exanple 1 step d) using
t he products of step c) and ste MS(ESI) 510 {M+Hr. 6 1H CDCI 3 0. 85
(6H,d), 1966 (9H,s), 2.11 (I1H M, 2 82(3H,s), 3.39 (3H,s), 3.48(1H, dd),
3.53(1Hd), c)%—[ZfEhﬁ)}oHl ﬁllgﬂ_lmﬁmz&vﬂ-iﬁh@yl 1-?186%tvﬁ)l’2|‘h—aﬁmo-ﬂ2 4. (1H t), 7.72
(1H,s), 7.82 ) | et hyl

1,2,3,4- tetiiiga ' ch iding-3-0at imsalny | - 4-

aui nol i nyl )Bfeliahgdluhmgtbépﬂ)bmnfﬁd%cﬁbﬂfmﬂxaﬁrptﬂ lmaﬁlﬁmrdim tmepﬁadﬁoabmit\bb at e Met hane

3;‘ | E)?OZ)ZH Cgllveo & sul t1t£e compound)M%)ﬁﬂg?ﬁ+£}? Na]+sg l JMISOOB.S? (61-{, g), 2.%5-8. gCt of step
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) (8) 6-[6-
isobutylithieno[2,3- imidine-2.4(1H.3H)-dione

-3-methyl-1-

isoxazolidin-2-ylcarbonyl

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.
MSI(ESI) 513 [M+H]". &* "Hpmso 0.82-0.85 (6H, m), 2.04-2.17 (1H, m), 3.21 (2H, 5), 3.22
(1, 5), 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),
5.50-3.56 (1H, m), 7.42-7.53 (1H, m), 7.69 (1H, td), 8.02-8.16 (2H, m), 8.86 (11, d).

25 (* N.B.mixture of rotamers, minor rotamer peaks not quoted; spectrum simplified at higher

temperatures)



g) and triethylamne (1.54 ml) in anhydrous THE (30 ml) at room tenperature
under nitrogen and the m xture was stirred for 40 m nutes. 10@6paILﬁfiKn?ﬁ€
charcoal (320 ng) was added 25 and the m xture hydrogenated at 5 bar dfN

h. The suspension was filtered through celite, washing with nmethanol (100
m ). The organic material was concentrated under reduced pressure and the
resi due was purified by colum chromatography, eluting with 1:3 ethyl
acetate / i-Wersmsssto give the sub-title conpound as apsStgdiodds 0 9). M
(ES1) 495 {MtrHr+ S H CDC13 0.91 (6H,d)g;1.61 (9Ht), 2.18 (1H non), 2.74
(3H,s), 3.40 (3H, s) 3.64(2H,d), 4.55 30 (2H,s), 7.18 (1H,8), 7.52 (1H1t),
7.71 (1Ht), 8.05-8.07 (2H,m. 17 JAN 2006 WO 03/011868 -89 PCT/ CB02/ 03399

f) s

1,2,3,4-Teg?%ﬁ$g?gﬂg thyI-I-(|sobutvI) 6 i 2- nethyl 4- gU|noI|nyInethv11 2
4- di oxot hi{Eha{S2FIRongtdms finred -l g idin-T0

product of &t h&gne (15 n1) under nitrogen was
added trifl xture was stirred for 1 h.

Sat urat ed sodi um 5 bi carbonate solutlon (100 nl) was added and the m xture
extracted into dichioronethane; the organigy phase was washed with wat er
(200 m), dried over magnesi um sul phape, /ffltered and concentrated to
dryness to give the sub-title coppgun red solid (0.72 g). 6' HDVSO 0. 87
(6H,d), 2.13 (I H non), 2.76(3H, s&i (3H_.s), 3.65 (2H,d), 5.21 (2H,5s),
7.21 (1H,s), 7.48 (IH1t), 7.70 by 1H,d), 8.06 (IH d) to g) (S
5-14- Hydr oxyi soxazol i di n- 2- ylcarbo yIL 3¢nme -1-(isobu 1tv)=6-[2-nethyl -
qui nol i nyl met hyl 1t hi enof 2, 3-dl pyrYr ni di ne=N2, &( 1H, 3H7-di one The subtitle
conpound fvas prepared by the nmethod of exanple | step g) using the products
frompart f) and exanple 1 part b). M5 (APCI) 509 {M+H +. 6 1HDMSO 0. 85
(6H, m, 2. H. . 6 3 3H.S) ., ..3. 4.

( , o
7.54-7.56 (MM@MM8 23 (1H ). Exanple 18

i) Prepared using the procedure described in example 1 part d) from the product of example 1
10 part c) and 8-fluoro-4-quinolinecarbaldehyde to give the subtitle compound. MS(ESI) 486
[MHHT®, 8 'H ¢pen 0.85 (3H, d), 0.88 (3H, d), 1.43 (3H, 1), 2.05-2.19 (1H, m), 3.38 (3H, s),
3.47 (1H, dd), 3.65 (1H, d), 3.74 (1H, dd), 4.49 (2H, g), 6.74 (1H, d), 7.38-7.50 (2H, m), 7.69
(1H, d), 7.91 (1H, dd), 9.07 (1H, d).

ninolinylmethyl]- 3-methyl-1-(isobutyi)-2.4-dioxo-1.2,3.4-
tetrahydrothienofl2,3-d|pyrimidine-5-carboxylic acid, ethvyl 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]". 6 'H cpen 0.91 (6H, d), 1.37 (3H, 1), 2.13-
2.23 (1H, m), 3.39 (34, s), 3.65 (2H, d), 4.45 (2H, ¢), 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).

15

tetrahvdrothieno[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(ESI) 442 [M+2H-Na]". §'Hpumso 0.81 (6H, d), 2.03-2.13
(1H, m), 3.20 (3H, s), 3.57 (2H, d), 4.55 (2H, s), 7.53-7.58 (2H, m), 7.63 (1K, d), 8.45-8.50
(1H, m), 8.88 (1H, d).



20 (S

6- T6- Fl uor o- 4- ci ui nol i nyl met hyl | - 5- {4- hydr oxyt soxazol i di n- 2-yl car bon}’i?lﬂ\ﬁ'zﬁﬂﬁ
thyl-1- (isobutVl)thienoi2..3-dl1 pyrimdine-2,4(1H, 3H) diione a)

6" [ 6- Fl uoro-4-guinolin

1(hydroxy) met | ayll- 3- net hyl - 1- (i sobutyl ) -2, 4-di oxo-1. 2, 3,4- 25

tetral ydrot hi eno(2, 3-c] pyri m di ne-5-carboxylic acid, ethyl ester. Prepared
using the pr&edongsdescri bed in exanple 1 part d) fromechesprmashict of
exanple | part c) and 6-fl uoro-4-quinalgynecar bal dehyde to .give the subtitle
compound. MS(ES1) 486 [MrH +. 8 H CDCI3 0.87 (3H, d), 0.90 (3H, d), 1.42
(3H, t), 2.07-2.21 (1H, m, 3.38 (3H, s), 1 7 JAN 2006 WO 03/011868 -90

PCTI GB02/ 03)&_?@)‘ §!§ﬁi#rbd %@nﬂrﬁaﬁﬁ} £ %@ﬁvdn@visoéziéin&iﬁ!:argglld}ﬁéinét(h;\d-(l- H q),

6.65 (1H, d , ad), 7.84 (IH, 8- (IH, dd),
8.98 (1H, d¥isobptyl-thieno[2.3- 'dme—241H3 -dione

6- [ 6- Fl uor op4y | iRt 2 34- 5
t et r ahydr ot Fn%e%%)a&gl %ﬁﬁyh‘%ﬁgj— mceg%[[hp-lhémﬁg%ﬁ Prgdﬁ Dqg?%cgaﬂd Pr epar ed
e

using the pFoddadioni ﬁ%@%b’dif%h]@%#n{ﬁﬁ@lpiey )}elp gfvre@:mhtﬂheonmowhct of part
a) to givepg ?@sﬁﬂ@t[wjﬂ?* QJ:‘?%QJ 83%5&%&)“5@4&5’&&(% 3§ QD%bé” 0.91 (6H,

d), 1.38 (3H, . 2.13- Lgli 4.46 (2H,
q), 4.53 (28FH 3))352’?33%(3(%@) 6-4.12 (B4, i 435~ 4ﬁ@i§233 m54(7§+431d@§7H81)16 (1H,

dd), 8.85 (ikh.s@) (1}11%)0)52&0 331, ), 7.56 (Q.67H, d), 7,58-7.63 (2HL, m), 805,813 (1F, m)

6- [ 6- Fl uor o- 4- qui nol'i n - 3- net hyl (|sobuty) 4-di oxo6-1, 2, 3, 4-

t et r ahydr ot ﬁﬁ%&é] 9)§]8 2|1(1}P¥f81‘35f6‘§%‘%§()yl ic acid, sodiumsalt. Prepared

usi ng the procedure described in exanple | part f) fromthe product of part
b) to give the subtitle conpound. MS(ES)+ 442 [ Mt2H- Na] . S ' HDVSO 0. 81
(6H, d), @.&M@ﬂw (1H, m, 3.20 (3H s), 3.56 (2H, d), 4.51 (2H, s),
(7-85%9 (1H, djs)s544 isofsd udlﬁzﬁz&gfbhhlm-ddﬂathvl&(ﬁ&m(tﬁ%—(sid) 8.82 (1H, d). d)
6- [ 6- Fl uor o=8=&¢HA et F : : gzol i di n. -2-yl carbonyl }-3-ne
thyl-1- (i sobutyl )th| eno [2 3 dl pyrr| m d| ne021 4(1H, 3H) - di one 20 Prepared
using the procedure described in eéﬁ /I‘Soart g) fromthe product of part
c) and (S)-4-hydroxyi soxazoli di Qe yd o@iml oride {exanple 1 part b)} to give
the title conmpound.

15 tetrahydrothienof2.3-d]pyrimidine-5-carhoxvlic acid, ethvl 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+HT .

8 'H ¢pos 0.87 (3H, d), 0.89 (3H, d), 1.33 (3H, t), 2.10-2.22 (1H, m}, 3.38 (3H, s), 3.52 (14, 5,

br), 3.55 (LH, dd), 3.71 (1H, dd), 4.33-4.41 (2H, m), 6.75 (1H, 5), 7.39 (1H, dd), 7.77 (15, 1),
20 7.90 (1H, d), 8.14 (1H, d), 8.39 (1H, d), 8.91 (1H, d).



M5(ESI) 513 [ MWH3+. S* | HDVSO 0. 82-0.85 (611, m, 2.04-2.17 (1H, , 3.21
(2H, s), 3.22 (1H, s), 3.55-3.68 (3H, nm), 3.75-4.13 (3H, rr) 4. 50 4

(2.33H, m), 4.78-4.81 (0.67H, n), 5.50-5.56 (1H, 1), 7.42-7.53 (1H, 1311““ 2006
7.69 (1H, td), 8.02-8.16 (2H, m, 8.86 (1H, d). 25 (* N B.mxture of
rotamers, mnor rotaner peaks not quoted; spectrumsinplified at higher
tenperatures) 1 7 JAN 2006 WG 03/011868 -91 PCT/ GB02/ 03399 Exanple 18iii)
(9 WO 03/011868 PCT/GB02/03399

6- 18- Fl uor 0- 4- gui nol i nyl net hyl | - 5- { 4- hvglr oxyi soxazol i di n- 2-y| car bonyl | - 3- net
hyl-1- (iso b utyl)-thieno i2,3-dl pyrimdin e-2,4(1H 3H)-dion e 5 a)

6- | 8- Fl uor o- 4- gui nol i nyl (hydr oxy) nmet hyl | - 3- net hyl - 1- (i sobutvl ) -2, 4-di oxo-1, 2
, 3, 4- tetrQPY@fe%h!?}l@@ug/i)SfﬂéWJéim&ﬁﬂ&ﬁn@n%lpp?fgh't&mv.rmmer%trf' I -ester.

Prepared using the rocedure descr| bed Th exanple T part d) rr@mthe pr oduct

of exanpl e dlpyrmilingy-¢arboxvlioragidgethyl g¥ro- 4- qui nol | necar bal dehyde to give the
subtitle c &ehmé%@ ﬂ%‘ﬂ‘ﬂxﬁm Iglbhr%%%tﬁ odikBdtpatlyto 0- 88 (3H,
d), 1.43 (311, %2 19 (1H, 3 S), elﬁ 3. 47 Zlea)t?jd) 3. 65

(1H, d), 3»W4ﬂ:(efubhﬂea9mpwn¢1@/l Eﬂ)“r M*@J?Af: mrbet 3 07 (6%, 3942 (BB 1, 20P- M), 7. 69
(1H d), 5729% (ﬁi“fh) ﬁ@@ %Hgs)0376déﬁ| d)dd)49 éh, c?) (%ﬁdf'ﬂh@r(f’ﬁ‘lrgg‘i'gb‘gﬁﬁ ”y' met hyl | -

3- et I-I-gi ‘ot hi"eno

i mi di ne-5- ¢ ?}6&9?{8 &bl QR & hid (135@&93 @He‘blécr ed using the procedure
described in exanple 1 part e) fromthe product of part a) to give the
subtitle conpound. MS(ES1) 470 [M+1-1]+. 8 H CDC13 0.91 (6H, d), 1.37 (3H,
1), 2.13- 2 Rreldi- (a8 2306 (Shinoffe AReihdi 2 dhiodi duigtin &) 4. 60 (2H
s), 7.31 (1H, d), 7.73 H, (1) 20 7.44 (1H td), 7.51-7.57 (1IH m,
7.911hd 8. Ceproat -4 qui nol i nyl net hy

| - 3- mﬁt gyol-Ptﬂfpérb@?Jngttﬂé procdie désoriid In eZakdpld 1 part f) from the produglt of part b)lto 5 g
t et rahydrot hi eno aci sodi um sal t repare
using the gr&EdaHy @68%%%5368?#%&4&%9%% Q D'fs)?%f7|9c§ﬁﬁ1’tdpr§ Oﬁr-olr?uct of part
b) to 25 gimen!hs SubH)I.ir2EAPOSNGH, WS(:E%H déy}z.shMﬂZhb M} {11, 6, HDVso 0. 81
(6H, d), 2'7%?'(1%{,%% 8.85 (1H, dd), 9.14 (1H, d).

quinelinvimethvDthieno[2.3-dipyrimidine-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]". 8 'H pmso 0.80-0.83
(6H, m), 1.99-2.06 (1H, m), 3.20 (24, 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, &), 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 (1H, d).

Example 19
25 (8) 5-{4-Hvdroxvisoxazolidin-2-vlcarbonyi}-3-methvl-1-propvi-6-(quinolin-4-
yimethvlthieno[2.3-d]pyrimidine-2.4(1H,3H)-dione
a) 6-Chloro-3-methyl-1-propylpyrimidine-2.4(1H 3M)-dione
6-chlora-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



(1H, m, 3.20 (3H, s), 3.57 (2H, d), 4.55 (2H, s), 7.53-7.58 (2H, m, 7.63
(1H, d), 8.45-8.50 .(1H, m), 8.88 (1H d). 1 7 JAN 2006 WD 031011868 92

PCTI GBC2/ 03399 M (S) 17 JAN 2006
6- [ 8- Fl uor o- 4- qui nol i nyl met hyl | - 5- 14- hvdr oxvi soxazol i di n- 2-yl car bonyl } - 3- net
hyl -1 - (isobutyl)-thieno(2,3-dThyrimdine-2,4(IH 3H)-dione Prepared using

the procedure described in exanple 1 part e) fromthe product of part c) and
(S) - 4- hydr oxyY&ER8&Be | di ne hydrochl oride (exanple 1 partrdd)gdsoi@s®i ve the
title conpound. 5 MS(ESI) 513 [ MtH] +. * ¢p.3HDMSO 0. 83-0. 85 (6H, rn),
2.04-2.15 (1H, m, 3.21 (2H s), 3.22 (IH s), 3. 52 3.72 (3H, m, 3.76-4.12
(3H, m, 4.55-4,70 (2.33H m, 4.78-4.81 (0.67H, : 550557(1Hrr)

7.52 (0.33 7 7 1
502 (1H or P o pept o ey 5?’&%%’&6"?@%3@%% B il "
5-{4- Hydr ox@lﬁsﬁxazol i d| n-2-yl car bonyl )-3-methyl -1-(isobutyl)-6-(5-

gui ual i nyl cnet hYl )t hi enol2, 3-dl pyri m di ne- 2, 4(1H, 3H) - di one OH a)
6- [ Hydr oxv( 5- qui n0|1| nyl)nethyl | - 3-met hyl - i -(| sobutyl) 2, 4-di oxo-1.2,3,4- 15

t et r ahydr ot Rlidetie gagliopiaingdine?. Ak oagi d, et hyI ester. Prepared
using t hespmwhast%fg?@r(ub@dg) e aSXATRIoGn ) w&a&etatea!)mﬁ NS (8 Eﬁ’&%&m of
exanple 1 part c) an ui nol i necarbal dehyde to give t bt| tle

conpound. MBEESR) gﬂ{%iﬂq%hatwm @m@u@ﬂmolmmwawvapc@atslgn ¢@%p anf) | 1. 33
(3H 1), 2. é@re%dze?dlﬁﬂeh*mtﬁhaté T%@ac{u@&ds ew@s#a%he(djvhhe‘&l 1ac*e{at)e¢he§ 55 (1H, dd),
3.71 (1H, dd) 33-4. 41 (2H, (1H, sg 1H, “dd), 7.77 (1H, t),
20 7.90 (1FP°K¥Hfjed vgth M Hg] Thigyras EIB?’IECM Wl&]*)eth aogtfte(aw Baﬂ)mblqedwmmi 2006 WO
03/011868 - @34 R6dl¢ aéd)z%:%&%o@afford the subtitle compound as an orange 011 7 g. & "Heoen

3- Met hyl - | -é)l sobuty (5-qui noI i pyl snet hyi )- 3

4-t et r ahyfr %ﬁ?’gn@[ 2')”3‘2H m), 331 (3H ), £29'2H, 5)

¢} Ethyl 3-methvl-2.4-dioxo-1-propyi-1,2.3 4-tetrahvdrothieno{2,3-d

carboxylate
The product of step b) (6.95g) in dry dimethylformamide (100 ml) was added potassium

15 carbonate (2.4g) and stirred for 10 min. Ethyl bromopyruvate (5 ml) was added and was
stirred under nitrogen at room temperature for 2 h. The reaction was poured into water (1L),
acidified (2M HCL) and extracted with ethyl acetate. The organic extracts were 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 inte water
(1L) and extracted with dichloromethane. The organics were dried and evaporated in vacuo.
The residue was purified by chromatography (SiOy/ ethyl acetate-dichloromethane 0-8%) to
afford the subtitle compound as an orange oil, 4.64 g. 8 'H cpep 1.02 (3H, 1), 1.83 (2H,
sextet), 3.42 (3K, s), 3.95 (24, t), 4.41 (2H, q), 7.30 (1H, s5). MS (APCI) 297.1 (M+H)

25

tetrahydrothienol2.3-d]pyrimidine-S-carboxvlate

The sub-title compound was prepared using the method of examplel, part d) using the product
of stepc). & 'H cpois 0.89 (3H, 1), 1.41 (3H, ), 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).



1pyri m di ne- 5-carboxylic acid, ethyl ester. Prepared using the procedure
described in exanple | part e) fromthe product of part a) to gi Ve14§ﬁ,&N 08
subtitle compound. MS(ESI) 452 [M+H +. 8 H CDCI3 0.87 (61L d), 1.42 X 12[3
2.09- 52.19 (1H m, 3.38 (3H, s), 3.60 (2H, d), 4.49 (2H, q), 4.59 (2H,

s), 7.43 (1H, dd), 7.50 (1H, dd), 7.70 (1H, t), 8.11 (1H, d), 8.49 (1H, d),
8.93 (1H, dd). c¢)

3- Met hyl - | - (WE6BULSHE ) - 2, 4- di 0x0- 6- (5- qui znol i nyl et hyl ) pdz/@se0mest et r ahydrot h
i eno(23- d] pyrim dine-5-carboxylic acidggsodiumsalt. 1o Prepared using the
procedure described in exanple 1 part t) fromthe product of part b) to
give the subtitle conmpound. MS(ES1l) 424 [M+2H-Na]+. S 'H DMSO 0.79 (6H, d),

2.00-2.10 1 B 46 (1H,

dd), 7.64 (f#ﬁkﬂd#)&ﬂ}y@f %ﬂ’&%r)"m 67(%%&(“%;"11!3?% ézgﬁﬁw&%@"%zm ((1H d) .

15 d) (S Syt Deayioxpietar Biciseli-iilexombend besyrepardg uampg the nethod 05 obut yl ) - 6- ( 5-
I I it di P d

he. procoddte bsCrr B P e MO AR < or oduct of part c) and

exanple 1 part b) to give the title corrpound MS(ESI) 495 [I\/H—I]+ 8 'H DvsO

0. 80- 0. 83 .. 3.50-3.63
(3H, ), 3974 , . J 67H,
5.50 (0. 330y BEH, d) 7.54 (1H, dd), 7.59 (0.33H, d), 7.63

0.67H, d), . . sin 7H, d
3(3 01 LiH ) O"Ith s%x%tfe%bh:pciﬁld wés &%a{ealdy tHdmettBd 6PexbBp13BFArt Hlksing@affodubt £ )

5- d4- Hvdr 0% P§b§a1‘z’9mOoﬂEW@H#P éé?%ﬁ"l‘eﬂs?} ARy D~ 45532 i3 18 (3G 5} AR n- 4-

yi met hyl) t hieng, 719.(Badd) 4 Lml &, 86r A )L klsB gre@ g Chl oro-3- et hyl - |
- propvl pyrlhm gi?ne 2( 4)1 ¢ I—i)rﬁ})‘dl ong G%hl OP%I? ?1 uracil (10 g) and
pot assi uM car bonat e (10 34 g) in DM (70 m) under nitrogen was treated

wth n- promuwm@mn@ﬂcmmm -ridthyl-@fpkdp¥l-6-QuinBlid4- The reaction 30
was cool ed and (700 m ) and extracted with ethyl

acet ate. TReYeohd Frea=-6T-GaT €3 e Eﬁltgé%—and evaporated in vacuo to afford
the subtit Imcp@&tmmhﬂﬁhetaﬁﬁ df eiax:dp@é\ll 26).@5) Wi @i3/p 1A 68st&) and (S)-1soxazolidin-

4-01 hydrochloride. & '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 (15, m), 4.61 (2H, dd), 4.79 (1H, s, 5.52 (1H, m), 7.46 (1H, dd),
7.63 (LE, m) 7.79 (15, m), 8.05 (1H, d), 8.27 (1H, dd), 8.87 (1H, d). MS (APCI) 481.1
M"+H)

Example 20
20 (8) 5-{4-Hydroxyisoxazolidin-2-vicarbonyl}-3-methyl-1-{isopropyl)-6-(4-

quinolinvlmethylthieno[2.3-dpyrimidine-2,4(1H,3H)-dione

a) Diethyl 2-((isopropyl)aminoithiophene-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 ternperature more ethyl bromo-

pyruvate (3.17 g) was added and the mixture was stirred at room temperature for 16 h. The



PCTI GB02/ 03399 orange oil, 17.52 g. S 'HCDC13 0.98 (3H, t), 1.74 (2H,
sextet), 3.33 (3H, s), 4.02 (2H, t), 8.02 (1H s). b)

3- Met hyl - I - propyl - 6- mer cant opyri m di ne-2, 4(1H, 3H) -di one 5 The producﬂd\Mq 2006
step a) (11.43 g) in ethanol (400 mM) was treated with NaSH (6.31 g) under
nitrogen. After stirring for 48 h at roomtenperature the solvent was
evaporated in vacua and the residue diluted with water. The aqueous phase
was washed wWh3@1IBs8l acetate then acidified with 2M HGbrcB/E3as t hen
extracted with ethyl acetate and the camnji.ned organics driged and evaporated
in vacuo to afford the subtitle conpound as an orange oil, 7 g. S 1HcDC13 io
0.97 (3H, t), 1.72 (2H, m, 3.31 (3H, s), 4.29 (2H, s). c) Ethyl

3- et hyl - 2, 4xdif%As houbddamy bvatky @.53)4nd - | BpRfe AaSr i 4. di ne- 5-
car boxyl ate The pr o%luct of ste(p lgg) (G%w%g%?ﬂygﬁi@&ﬁe%ﬂ%@%@%ﬁdg (100 m)
was added p#t #s¥pighyvasrhrogaiogapledSi025A gsphaxart-ail pectate) fogfforiGhaubtitleEt hy |

br omopyr avatg&ndopndind 2488 'RAGQH RO IBST, 15, 4 dy N80 sHak room
tenperature fopio ZJT(E. #ﬁe rgg[%ti on was ;3813% ed (ﬁ’tng’ wat e?@%lllﬂg,%ﬁogigl’ dified (2M
HC1) and ex®rBéd(Ed bfidt h et hyl acetate. The organic extracts were washed with
brine (10Q m). Drying and evaporation afforded an oil. The oil was

di ssolved in _dichloronethane (100 m) and cooled in ice whilst stirring.
Ti t ani um t eREibRie3idyistrahydogg-methvl RISD YA e @l oXdidiicng aippmidietd-nued under

ni trogen fogalggatTh reaét ion was pr ed intot (1L) and extracted
wi th dichl oronet hane, The organjcs were dried and evaporated in vacuo. The
resi due wasSPisF ?BPP%(“b‘yg)é‘ﬁP%P%E‘% GERREIRs errAp0 BORpier stegsves HFYH or omet hane

0-8% to afikprige WilCacstybitidrde (ICETRIPMAIGHAS BFHrOKBIGS0hih Thé pBducdof s8p1H CDCL3

1.02 (3H, t), 83.(2H, .. sextet), . 3.42 (3H, . 3.95 (2H t), 4.41 (2H, q),
7.30 (1H, IOS%;)_(-?.iég)-(%s%émd@g&y&rotl%}elppﬁe (ggi(l)djas Eﬁ‘@ .Fnd the nugmlre was stirred for

6- f hydr oxv ( 24ih.miter (124 o)l yagwddey bhd Be metidtyd mAeribht GhsO{@Bred offfabpyishdd, it 4-

t et r ahydr ot hi ’ﬁp"%k i m dine:5-carb -title conmpound was

prepared usfhg T “gﬂ'%—ég ‘flt%g%ﬁ%)efmlélxlél?dn%g et So%é%/rltsq”t&% ngeﬁdgﬁﬁémﬁtiﬁ%w&m of step
c). S 1H CDui8bdhaBB0l(18dd, diep and evdfor{i8The desiduk. v tréddd, withexsbtidn of3od38n ( 3H, S),
o 75 (08 ol 3l Skl Bk 4 gty bl ol 9,
(1H, d). 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 a residue. This was taken in dry DMF (50 ml) with potassinm carbonate (6.95 g) and

methy] iodide (8.5 g) for 24 h at room temperature. The mixture was poured into water (1L),

20 acidified and extracted into ether. Washing with brine, drying and evaporation gave an oil.

Chromatography (8102/3:1 isohexane-cthyl acetate) to afford the subtitle compound (3.1 g).

8 'H cpas 1.39(3H, 1), 1.6(6H, d), 3.39(3H, s), 4.4(2H, q), 7.25(1H, s). MS (APCT) (M'+H)

297

tetrahvdrothieno{2,3-dlpynimidine-5-carboxvlic acid, ethvl ester

Prepared using the procedure described in example 1 part d) from the product of part b) and 4-
quinolinecarbaldehyde to give the subtitle compouﬁd. MS(ESI) 454 [M+H]+. §'H coons 141
(3H, t), 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 (18, d), 7.53 (1H, td), 7.72 (1H, td), 7.83 (1H, d), 7.92 (14, d), 8.17 (1H, dd),
9.02 (1H, d).



1 7 JAN 2006 WD 03/011868 -95 PCT/ GB02/ 03399 e)
Et hyl 3- nmet hyl - 2, 4- di oxo-| - propyl - 6- (qui noli n-4-yhnmet hyl )-1, 2, 3, 4-tetrahydr ot
hi eno[ 2, 3- d] pyri uni di ne-5-carboxylate. The sub-title conpound was pﬁe?pﬁwe]tﬂﬂ
using the nethod of exanmple | e) using the product of step d). M5 (ESI)
437.9 (M+H) 5 f) Sodi um 3-net hyl - 2, 4- di oxo-1 - propyl - 6- (aui nol i n- 4-yl et hyl
-1,2,3,4-tetrahydrot hi enor2 3- dlpyrim di ne-5-carboxylate The sub-title
conmpound waswpreqased by the nmet hod of exanplel part f) product of
5&?9%# t;?@

step e). S 1H DWSO 0.80 (3H, t), 1.57 (gH, sextet), 4.55 (2H,
s), 3.19 (3H, s), 7.53 (2H, d)757(H,n)774(1Hi.,801(1H d),
8,61 (1H d), 883(1H d) 10 g) (S)

5- 44- Hydr oxyh S@%a7G

ylmet hyl )t ] g thisno]
exanple 1, digster. of step f) and (S)-i soxazol idin- 4-01

Py oo erts ﬂﬁ?éﬁ%ﬁtﬂ?ﬁdﬁé dé%**%ﬂfh%asnﬁei%%@% BBl o010y 4 70

(lH 85)2 5 g‘»@ thelsubtitipjepmioudd NSMESD d3l [M+H]T 63 ¢obhl, 1. 3rir)(3Hz 7 94% GH, d)d. 3% 8285 (S 1H,
7 (I | 1
5 14- Wdr%xﬁi{sg?é%%%;ﬁ(ﬁé%ﬁld%ﬁgyﬁq%%%&%f% 1%1 (| sg%%E%g %@}{2 9

ui nol i nvl me®h§.nj €1 édros. 16 (RH3dd),B.§3y(iE.m).di ne- 2, 4( 1H 3.H-lion e a) D et hyl
2-((isopr)pyl)am no)thi phene-3, 4-di carboxvl ate 25 Et hoxycar bonyl net hyl ene
tri phenyl phosphorane (33. 8 g) in dry THE (200 n1) was treated W|th

i sopr Opyl | 82 ortMif AISeeP - 6-L4 B i aail’ dngdthis : The

m xture vvas[npﬁg%@éjs ggbonggac@g,dﬁgﬂm brom) pyruvate (19 59) was added. The
reaction was a d to warmsfowy to roomtenperature. After 24 h at room

t enper at 4 &repe1ed uetsﬂw PRFGHE dests’;ttwat’emels 1zt §)fropeihe pradhstpiap@dtthe ni xture
was stirred;atind Qafel-epinatis@sh ato he-rNahes oo WA (8808, 3.16 GH, 9),

4.10-4.35 (1H, m), 4.52 (2H, 5), 7.53 (1H, d), 7.58 (11, t), 7.74 (1H, 1), 8.00 (1H, d), 8.62
(1H, d), 8.82 (1H, d).

15

uinolinylmethyl)thienof2.3- imidine-2.4(1H,3H)-dione
Prepared using the procedure described in example 1 part g} from the product of part &) to
give the title compound. MS(ESI) 481 [M+H]". * & 'Hpuso 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



WO 03/011868 PCTI GB02/03399 -96 reaction was poured into water (1.5 L) and
extracted into ether. Drying and evaporation gave an oil which was AN 2006
chromat ogr aphed (Si 02/5:1 i sohexane-ethyl acetate) to afford the subtltf
conmpound (21.2 g). 8 1H CDC13 1.23-1.43(12H, m, 3.46(1H, nm, 4.2-4.35(4H,
m, 6.50(1H, s), 7.52(IH br.d) 5b) Ethyl 1 2
3,4-tetrahydro-3-nethyl-1-(isopropyl)-2 4-dioxo-thienol2 3-dl pyrim di ne-5-
car boxvl at e BiJd%@H@yanate (4.5 g) suspended in anhydrousTtigabixgie (30 nl)
under nitrogen was treated dropw se w.gf.acetyl chloride (1,78 m) and
stirred vigorously for 30 mn. The product of step 10 a) (7.12 g) dissolved
i n anhydrous toluene (5 m) was added and the m xture was stirred for 24 h.
Et her (1201§Qmﬂ@53$dded and the insoluble material was filtered off and
washed with Sha volune of ether The conbrned organi ¢ sol utions were
washed wi t hi>g2 < 42056 HR A -metd isabntyDef; ehetinlil By apor at ed.

The resi duegrr@oiorf_v @ﬁﬁﬁlﬂ%-ﬁrﬁm&hg&ﬁﬁb@@1ﬂiﬁr§19§inﬁm14(ﬁi,mﬁ-ﬂigl?e in ethanol
(prepared from sodi um g and ethano roomtenperature for 15
24 h. The reaction was cooled in ice and treated with trimethylsilyl
chloride (20 m) and stirred at roomtenperature overnight. Al volatiles
were renoved in vacua and the resr%uea partitioned between water and et hyl
acetate. Drying and evaporation of [th drgrani ¢ solution left a residue.
This was taken in dry DMF (50 m )N ot assi um carbonate (6.95 g) and

met hyl iodide (8.5 g) for 24 h klr ture. The m xture was poured
into water (1 L), 20 acidified and extr £ell into ether. Washing with brine,

dryi ng and evaporation gave an oil. Chroﬂptdbraphy (Si213:1

i sohexaneset hyl acetate) to afford the subtitle conmpound (3.1 g). 6'H CDC13
1.39(3H, t), 11.2-364(-@&&11 {ﬁhsobﬁf)m 2 Akb- (18 pyrrbiofR bbrid®l.3- M5 (APCI)
(WH) 297 -gurno n

1) met hyl | - 3yimehpyhienol2.3.digyamidin b2x g

tetrahydrot i f@t&wgémrdfeﬂampm%p‘fanﬁﬁrsrh%eﬂrdcﬁct%@e&mpetsfmhbﬁérd@t Pr epar ed

using the procedure described in romthe product of part

b) and 4- q@rthrdﬂr%e%ﬂl%aﬁ&éﬁ%éﬂmﬁai v I%rmo %é%fﬁrﬂzq)e? %ﬁ%drfafat) ME(ESI) 454
[M-H > Qo' HGDG3 (dH,8)13.86 (3H,s), 4.22 (2Hs), 7.02-7.05 (1H,m), 7.43 (1H,m), 7.88 (1H,d),

8.20 (1H,d), 11.56 (1H,s,br)

b) 1.2.3.4-Tetrahvdro-3-methvyl-1-(i

Imethy]thieno[2,.3.d]pyrimidine-5-carboxvlic 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) A13[M+H]T*

pyrrolo[2.3.blpyridin-3-yhmethyl]thieno[2.3.d]pvrimidine-2,4(1H,3H)-dione
20 The title compound was prepared from the product of step b) by the method of example 1,

step £). MS (APCI) 498[M-+H]". 3 'Hpyso 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



(3 , t), 1.43 (3H, d), 1.46 (3H d), 3.35 (3H, s), 3.66 (1H, d), 4.25-4.45
(IH, m, 4.45-4.51 30 (2H, m, 6.78 (1H d), 7.53 (1H td), 7.72 (1h% &E
7.83 (1H, d), 7.92 (1H, d), 8.17 (1H, dd), 9.02 (1H, d). 1 7 JAN 20 & Jih 1006
03/011868 -97 PCT/ GB02103399 M

3-Methyl -1 -(isopropyl)-2,4-di oxo-6-(4-guinolin ly nethyl)-1,2 3
4-tetrahydrothienor2 3- dpvrimdine-5-carboxylic acid, ethyl ester. Prepared
usi ng the préeedumsssdescri bed in exanple 1 part c) fronp@ﬁgnﬁmggyct of part
c) to give the subtitle conpound. MS(ES) 438 [MtH +. S H CDC3 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 (lei, d), 7.61 (IH td), 7.76 (1H, td), 8.13 (1H, dd), 8.16

(1H dd), Bkl ). ©)
3- Met hyl - | ﬁﬁ?ﬁu )2, 4-di ox0-6- (4 qui nol i nyl methyl ) -1.2,3, 4- tet rahydr oth
7 ROXRZ ibe vk 2 ) )

i enof 2 3- P pigo 8z P ~phethylal pthP-Hibar ed usi ng
the procedyr e {58h ?i@iuf-il ammﬁlﬁ P3itovhilni ct of part d) to
gi ve the su f € conpound. 1 i %Lg ot 9 l‘!ISO 1.36 (6H, d),

3.16 (3H, shhe titlgcoppoundmaspygpare omﬂnewzodeczque}@pple?hmtep Hby Y metiodsE (1H, t),
7.74 (1H t), 8.00 (1H d), 8.62 (1H d)q 8.82 (1H, d). 15 L( )

5-{4- Hydroxyi soxazol i di n- 2-yl car bor §¥I-I-(|sopropyl)-6-(4- .

qui nol i nvhnet hyl )t hi eno F2, 3-dl py ne-2. 4(1H, 3H) - di one Prepared using

t he procedure described in exanpl romthe product of part e) to
give the title conpound. MS(ES1)°74 S "HDVSO 1.40-1.44 (6H, m,
3.18 (2H, s), 3.19 (1H, s), 3.54 (W4 (0.33H, d), 3.81 (0.67H, d),
3.89 (0.67H, dd), 3.89-3.98 20 (0.33 m, H3 99-4.05 (0.33H, m, 4.10

(8 ggﬂ gﬂ)axazﬂplgl? sépépusﬁﬂgl'dli)-ﬂﬂlydr&}@gx%%lﬁ&eﬁ&a@ﬁ%@ 59 ). V4. l&Xﬁm@O 9724 Ol)1H 5.50
g) 7.78 %1%28[1‘4*)11 I8, HsMsel‘%gl %54(%@62%2@%@}1@&39 @%@) 3(1673¢ @H&? 8.87 (IH, .
d. (* N B35’&3156(mixﬁ)wes-pﬁ9m1@)r3mmmn) BERAR0 (19LA853 888k ARt quot ed)

25 1 7 JAN 02 06698 (1H,m), 7.76-7.83 (1H,m), 8.08-8.09 (1H,m), 11.45 (1H,s).

10 Example 22
(S) §8-{4-Hvdroxvisoxazolidin-2-vicarbonvl]-3-methvyl-1-(isopropyl}-6-[2-methvi-1 H-
pyrrolo[2.3-b]pyridin-3-ylmethyllthienof2,3-d[pyrimidine-2.4(1H.3H)-dione

-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 soluiion 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



WO 03/ 011868 -98 PCT/ GB02103399 Exanple 211) (9S)

5-[ 4- Hydr oxyi soxazol i di n-2-yl carbonyl | -3-net hyl -1 - (i sobutyl)-6-i(2-nethyl-I1H
- pyrrolo [2,3,b | yyridi n-3-vl)nmethyll tbieno |2,3,dl pyr(mdine-2,4

(1H 3H) -dion e OH 5 a) 1,2,3 17 JAN 2006
4-' Tetrahydro-3-rnethyl -1-(isobutyl)-2,4-di oxo-6-(|H pyrrolof2,3,b)pyridin-3
- ylmethyl)thieno[ 2, 3, dl pyri m di ne-5-carboxylic acid, -nethyl ester Prepared
by the net hod of exarrpl e 6 part a) using the product of exanple 3 part b)
and 2- met hy8438hdol e. MS(APCI) 427[ MtH] +. 8 ' HDVBO B:18S0f/Gbhod) , 2. 09
(1H, heptet), 3.20 10 (3H,s), 3.61 (2H@p, 3.86 (3H,s), 4.22 (2H s),
7.02-7.05 (IH M, 7.43 (1H M, 7.88 (1H,d), 8.20 (1Hd), 11.56 (1H s, br) b)
1,2, 3,4-Tetrahydro-3-nmethyl -1 -(isobutyl)-2, 4-di oxo-6-(1H pvrrolol 2, 3, bl pyrid

in-3- yl met bydr hitibd, eto@{evith cdéupﬂem/ttﬁe;éﬂé:@rwwelt& A6kl dbapdba a§&'§b‘hﬁ' the
conmpound (1.22 g epared fromthe product of part a)p by the net hod of
%é{cgcu g@e&{

exanpl e of &xafp o 33\753{‘IE‘%I3)994113{W}4]043 7(9)(3%59))
5-[[ 4- Hydr oxyi soxazol i di n-2-yl | car bonyl | - 3- net hyl -1

- (i sobutyl)- 6 ) _
p) 1ol of 2, 3EbMEHLGH Birghsectmsdeln esliL #idigH) - di one

20 The ti tsl eipeo Qmmomﬁgng e, alhgsncgrg@{ g{eoduct of step b) by the nmet hod

of exanple 1, step A %‘; 8l H! 81HDVS 6H n,

2.09-2. 15 (Imaﬁamdéu%m@sﬁftﬁ% Sodglmz@dgdez(? %m%ﬁ@fﬁ%wssaﬂéed(

7.00-7.03 (It ﬂf**“%“““‘”’ @aﬂfm (oY o St B, “E':L-,”t’? AN
)

2006 WD 03/ E?iﬂf%%“ @'g 6‘%@‘&0 f’&éﬁwﬂ bagad e eeihg o

5 min. a solutien of the product of part a) (0.88 cr) in THF (10 ml) was added and the mixture

10 stirred for 3 h. It was quenched with 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 chrontlato graphy over silica, eluting with ethyl
acetate / i-hexane (1:1) to give the sub-title compound as a solid (0.4 g). MS (ESI) 427
[M+H]". & 'Hepers 1.48 (6H, d), 2.49 (3H, 5), 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)

¢) 1.2.3 4-Tetrahydro-3-methvl-1-(isopropyl}-6-

methvl]-2.4-dioxothieno[2 3-dpyrimidine-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]"

Prepared from the product of part ¢) and (5)-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]". & "Hpumso 1.37-1.40 (GH, m), 2.40 (3H, ), 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).

30



CR)
S- 14- Hydr oxyi soxazol i di n-2-yl carbonyl | - 3-net hyl -1-(isobutyl)-6-r(2-nmethyl-IR
- pvrrolof2,3,b]pvridin.-3-yl)nethyllthieno[2.,3,dl 17 JAN 2006
yrim di ne-2,4(1H, 3H)-dione The title conmpound was prepared fromthe product
of exanple 21 i), step b) by the nmethod of H5 exanple 1, step g) using
(R) - 4- hydr oxyi soxazol i dine, exanple 2 part b). Ms (APClI) 498 MtH]}. 8' HIMSO
0.81-0. 84 (6™MAy011%s 03-2. 09 ( 1H, n), 2.39 (3H,s), 3.16-3pdfcheakhstd
3.52-3.66 (3H M, 3.75-3.89 (2H m, 3 9m4. 16 (3H, M, 4.63-4,.80 (1H m,
5.53-5.55 (1H M, 6.94-6.98 (IH mM, é 7.83 (1H,nm), 8.08- 8.09 (I1H m,
11.45 (1H,s). to Exanple 22 (9S)
5-14- Hydro%(i%&g%éol i di n-2-yl carbonyl|-3-nmethyl-1-(isopropyl)-6-[2-nethyl-
- pvrrolo L O pyridin-3-ylmethyil thieno f 2,3-dl pyrimdin a-2,4(1
H. 313) - di Omﬂ@ J;ﬁ'r(hg/droWmethyl)-lH-ldeazoI—l-vl mgf_:l_ly_]—S i4-

4 di oxot hi ena[ 2

6- (br Om)rmt %IJ. 1stngu]i§n4Z b H_Dethv]
, 3- dl pvri %‘Mﬁ%ﬁu arrple 8, part

b) (1.6 gRAMNLBHMdiasesucci ni mide (1 g), and azoisobutyronltrlle (10 ng) in
ethyl acefate (25 ml) was refluxed for 1 h. The solution was cooled to room
tenperature, washed successively withgilute BHdI um hydr oxi de sol ution and
20 water, the organic extracts werfe drieg o er ‘anhydrous magnesi um sul f at e,
filtered and evaporated under edced pr ure. The residue was purified by

col um chromat ography 1 7 JAN 2006 1011S68 -100 PCT/ GB02103399 over
silica, eluting with diethyl ephery '-h xang, (1:1) to give the sub-title
conmpound as a solid (1.5 g). 6'H ?’GH d, 3.37 (3H, s), 3.99 (3H,

s), 3.60-3.70 (3H, in) b) Meth é
4-tetral aydro-3-nethyl -1-(isopropyl O6.- fZNITthlIy| 1H pyrrol of 2 3-Db] pyridi n- 3-

5 )methyl) a?4§ﬂqugjlﬁmaﬁ1;2§légmyrl m di ne-5-carboxyl ate. To a stirred
suspensi on_of 50% sod| U in THE (10 m) was added a

h
sol ution GPtassiuFRlyHA Xé@fg‘]? F%so? & ’P@O%F‘ @tﬂu(ﬁﬂﬂiw e‘ided 04 Sdicbisrmsiarmder

ni trogen atan@mbg@ﬁénsmﬁ FBNSIFRd %E@Smﬁ\ln@az@fohﬁzﬂdeﬁydﬂ(ﬂllé bleg bido))Ghk ddegle 1 n et her

5.6 mM) was added. After .stirri
( ) 10 portionwise and the reaction Imj;cturc Vgas stxrred over night, then acidified with dilute HCI to

pH 1 and then concentrated in vacuo to give a white solid, 0.6g (98%). & 'H cpois 4.36 (2H, s)

b} 6-[4.5-Dichloro-2-(hvdroxvmethyD)-1H-imidazol-1-vlmethvli-1.2.3 4-tetrahydro-3-methvi-

-2.4-dioxo- thienof2.3- idine-5-carboxvlic acid methvl 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 .. The solid precipitate formed was filtered, and the filtrate was concentratéd m
vacuo to give an orange solid 0.6g, contains DMF. & "H cpeps 0.99 (6H, m), 2.19-2.31 (1H,m),
3.4 (3H,s), 3.72(2H,d), 4.0(3H.5), 4.68(2H,s), 5.45(2H,5).

20

1-(isobutyl)-2.4-dioxo-thieno[2,3-dlpyrimidine-5-carboxvlic acid

Prepared from the product of step b) following the procedure of example 3, step d). MS(ESD)
484 [M+HT
25



5 mn. a solution of the product of part a) (0.88 g) in THE (10 m) was
added and the m xture 10 stirred for 3 h. It was quenched with water and
extracted with ethyl acetate, the organic extracts were dried over 7
anhydrous nmagnesium sul fate, filtered and evaporated under reduced 17 JAN 2006
pressure. The residue was purified by colum chromat ography over silica,
eluting with ethyl acetate / i-hexane (1:1) to give the sub-title conpound
as a solid (0.4 /g% M5 (ESI) 427 [M+H +. 8 HCDO3 1.48 (6H, d), 2.49 (3H, s),
3.36 (3H, s) VOPHESEoH s), 4.20 (1H, s, br), 7.03- 15 ?Cmﬁ;aqncbﬁwn) 7.79
(1H, d), 8.23 (1H, d), 9.10 (1H, s) c) -102-
1.2,3,4-Tetrahydro-3-nethyl -1-(isopropyl)-6-12-netyl h- IH-pyrroI o[ 2, 3-bl pyrid
in-3-yl nethyl)-2, 4-di oxot hi enof 2, 3-dhpyri m di ne-5-carboxylic acid Prepared
fromthe prdJ)CBJ@lIS-Bﬁf:hlcﬁramt-(hh)ro}f\ﬁie{hﬁiwIHQmIda@MﬁﬁﬁiﬂTSi[Lj') sgxanmple 1, part f) to
give the 20 subtltl. CO d I MH—l]+ d) (S)

3 iy p -6-f2-nmethyl -1 H
- pyrrol 0[278({HI3HVﬂiod¢n 3- yI rret hyI 1 hi enof2 3-d} pyrim d| ne- 2, 4(1H 3H) - di one

exbmpre 1. Ppie BLEHReEh AR %us%ﬁ%pa?%i‘é%afi‘%‘a%w iy el g o

gi ve the BIWhS@mﬁfmlﬂdrSa$hae§I©ﬂvae widtBadnrhdvihid] dczate! al:Mﬁlel 37-1.40

(6H, m, H 173 2- 6:-4.79 (1H,
M, 5.50-5. é’g %ﬁﬁgl"ﬁi“e“ %l“ilfte %%‘a 5?}%@0‘370 %%@%11%{”2&?’221@}?@1 '8.10 (1H,
m, 11.45 (1H (38)s), 3:60—4]1&165,&1}1 AQ067\EH B3/ D41186H),BEE(1680PMA3393%.75101 Exanpl e
23 (S)-6- 3 chTor o- 2- (hvdr oxynet hyl ) - 1Hi m dazol - 1-vl nethyll-5-f4

hydr oxyi s o I idin-2-ylcarb onyll-3-nethyl-1 -(isob utyl)-thieno [2,3-dI
pyrimdin e- 2,4(1H, 3H)-dione 5 HO N ~C a)

4, 5-Di Ch|19rﬁisl léﬂ? dazol e- 2- net hanol

‘.Ol_!_

5-f 4- Hydr ox¥

V

%

(8)-6-13.5-Dimethyl-1H-pyrazol-1-y] methyl}-5-]4-hvdroxvisoxazolidin-2-ylecarbonyl]-3-
methvl-1-(isobufvl

15

dioxo-thienof2.3-dlpvrimidine-5-carboxvlic 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 (BST) 405 [M+H]"

b} 6-[3.5-Dimethyl-1 F-pyrazol-1-yimethvl]-1.2.3 4-tetrahvdro-3-methyl-1-(isobutyl)-2.4-

idine-5-carboxvlic acid

25 Prepared from the product of step 2) following the procedure of example 3, step d). MS (ESI)
391 [M+HT



Pot assi um hydroxi de (0.12g, 2.14 mol) in water (4 mM) was added to 4,

5-di chl oronet hane, and the suspension was stirred for 35 mn.

Par af or mal dehyde (0.11g, 3.66 mmtl) was added 10 portionw se and tHb7JAszﬁ
reaction mxture was stirred over night, then acidified with dilute HCl to
pH 1 and then concentrated in vacuo to give a white solid, 0.6g (98%. S 1H
COC13 4.36 (2H, s) b)

6- F4, 5- Di chl WP@3@186hydr oxymet hyl ) - 1H-i m dazol - 1- yl et hybéridslnded-t et rahydro
-3-nmethyl- 1-(isobutyl)-2.4-dioxo- thieg(C2, 3-di p3gi m di ne-5:carboxylic acid
met hyl ester 15 Potassium carbonate (0.14g, 3.1 mmol) and the product of
part a) (0.51g, 3.09 ntnol), were added to a solution of the product of
exanpl & 3 RagYs bbb Vo B0 I GrcliGABlI AN Mt iS - IBfuc SUickbalinTor 16 h.

The solid precipitate Torned was Tiltered,” and The ftrate was concentrated

|n vacuo u'.l W/ h e’c & 2-» Gheh2, 4 iy 4 20 15'—."'95—‘ DIVF 3 1 leS 0 99 (6H,
[ n) 2.19- %"r lreﬁ%dﬂ‘n efrod%ct‘bf th[HD)SJ)ang %e 5%6%!&'[8%87(3%]{)%(%%) Tb% px@gﬁc%H S)
5.45(2H, s). | oro-2-(hvdr

- 1H i ni dazotas p eﬁév FRYFTpe phase HFLAL g %MWGW@W acetonitrile (70:30) to
1- (i sobutsvlg)ve%eélnglc ]{buﬁ@hﬁbﬁflt@ﬁ@ld( Lsruss mazctwmﬁa Gﬁ&ggw(m nﬁ% &.Pr epar ed

fromthe product o oW ng the procedure 3, step d).
MB( ES1) 4@419[(mpﬂ)"22z@ﬂf>?Zmids)zé}é%“g\tﬁwb (?}131%78’ (1Ha0, W/@(@&gﬂossgg d)
6-[4,5-D ctsl.fgrpsygﬂ({,mg%@ggnrggtgyl )-1Himdazol -1- | met hyll-5-1(4S)-4-

hydr oxyi soxazol i di n- 2-yl car bonyl ] - 3- nethyl-l-(lsobutyl) t hi enof 2

3-di pyrimdine- 2,4(1H, 3H)-di one Prepared formthe product of step c) using
the proceduixemgfe 28xanmpl e 3 part e). The product 5 was purified by reverse

phase prgﬁ rat1ve HPLC el ut] Qe th -nlun1acetate- acetonltrlle (70:30)
to give f ZJﬁiEPe~g%ﬂ%%%#§$%é;%¥g ' peivliedy i hvporyisoxagalidingZyvl 1y

2.06-2. 21 (ctBon}-3-n@etiRi-1{BbEY)- thies?2 IdbSrifnfithé1) 4(11&@:114@28 (2H m),
5.41(2H, m), 5.53(IH, nm and 5.72-5.75 (1H ). to Exanple 24

The product of exarple 3 part b) (0.5g, 1.28 mmol), 2-chlorobenzimidazole (0.21g, 1.37
mmol), potassium carbonate (0.36g, 2.6 mmeol) 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 (MgS04) and then concentrated in vacuo. The residue was purified
by biotage eluting with dichloromethane to give the sub-title compund as 2 pale yellow solid,
0.36g (61%). 5 'H pepmso 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 1) 6-[2.3-Dihvdro-2-oxo-1H-benzimidazol-1-ylmethyl]-1,2.3 4-tetrahydro-3-methvl-1-

imidine-5-carboxvlic acid

The product of step a) (0.36g, 0.65 mmol) was added to 2 solution of THF (10ml), water
(1ml), and triethylamine (0.05 mi) in a sealed tube, which was heated at 180°C for 3 days.



(S)-6-13,5-Di net hyl -1 H pyrazol -1 -yl met hyl | - 5-[ 4- hydr oxyi soxazol i di n- 2-
]carbonyl|-3- nethvl-1-(is obutyl)-thieno [2,3-d1 pyrimd

i ne-2, 4(1H, 3H)-dion e 15 a) 6-(3, 5-Di net hyl - 1H 17 JAN 2006
pyrazol -1 -vlmethvl]-1,2,3,4-tetrahvdro-3-nethyl -1-(isobutyl)-2, 4-

di oxo-t hi enof 2, 3-dl pyri . m di ne-5-carboxylic acid nethyl ester The product of
exanple 3 part b) (0.4g, 1.03 mmol), 2, 4-dinethyl pyrazole (0.2g, 2.06
rrrnol )  and Y 498L18¢8 acet ami de (approx. 0.5 m) were heaiRfbedd;@ M crowave
oven for 5 mires at 20 100C. The reactiggqm xture was concentrated in vacuo
and then triturated, 0.34g (84%. M (ESI) 405 [ MtH + b)

6-[3,5-D nethyl -1 Hpyrazol -1 -yl nmethyll -1, 2, 3, 4-tetrahydro-3-neth

1-1- (i sobut - mEing cid 25

Pr epar ed frf)ﬂrir%rt%g&é rod u%?a‘:"o&c}tit‘etﬁ g%é%ng?cg%ﬂgﬁw%nﬁbedgfﬁgﬂ%?oo e%u?@e{g %xarrpl e 3,
step d). MSYEEBMS (ESHY4P W#i-" 1 7 JAN 2006 WD 03/ 011868 PC / GBO2103399
-103 ¢} 6-[3,5-Dinethyl-1Hpvrazol-1-yl nethyll-5-[(4S1-4-hvdroxyi soxazol i
di n-2-vlcarbonyll- 3- rneth I-I o

- (i sobutyl) & gihpdres2-gpco § ' d gsasazelilif-gvin t he
product ofs k@b bsigg- fismhmrﬁwi.ﬁm%nﬁfﬁ@mkmﬁmﬁ&& e) The product
was purified by reverse phase HPLC el uting w th ammonium

acet at e: acetGAFEY fora the predugh pf siep by uggnatee praedyr of warplap sahe) ke rodst t e sol i d.

M5 (ES1) 463;&5[1Mhﬁlecﬁay r@verd’dp@@l@L@ eRitihHth MmondindRwtard: a%&orﬁ@dé (#0:200% 2 (3H,s),
(3Hs), 3.52-4.1 (6H,m, 4 81-4.77 (1Hm, 5.16-5.23 (2H,m), 5.49-5. 57

2
1H, m) and 51v8§1e Pﬂwogr)pom%ﬁ,ﬁgléy%wf@am after trituration with dmthyl ether. 3 "H p¢.pmso
) 6 12, 3- Pokyerey, 2-1@@@;(iﬂﬁni)em@m),@ammkyysmmmhﬂ)&;kﬂﬂsy@&p@jyl soxazol i di
carbB II-- hI-I V-!? ¥h¥
CenoT2. B SEEYPIGH N hesB03 diakEms )
6_[ 2, 3-Di hydr o- 2- oxo- 1H ben2| m dazol -1-yltnethy]-1, 2, 3, 4-tetrahydr o- 3- net hyl
- - (i sobut\ﬁl g é g-di ox0- thienoL2, 3-dpyri m di ne-5-carboxylic acid, nethyl

3.
(
(
n-
th

ester The p f exanple 3 part b) (0.5g, ‘1.28 mmol),
2-chl or oben B.ADimbih v 0H- ol-H-Bmethyl]-5-[4-hvdroxyisoxazolidin-2-yl carbonyl]-3-
methyl-1-propylthienol2.3- rimidine-2.4(1.H 3H)-dione

OH

tetrahydrothienol 2.3-dlpyrimidine-5-carboxvlic acid sodium salt.

Zinc bis(acetylacetonate) (0.405g) was added to a solution of the product of example 9, part
¢), (0.56g) in chloroform (15mi) 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 exfracted 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 methano!l (3.1ml) then treated with sodium hydroxide solution (1M, 2.16mi) 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).



rnmol ), potassium carbonate (0.36g, 2.6 nunol) and DVF (10nl) were stirred
for 1.5h. Ethyl acetate and water were added to the reaction m xture., The
two phases were separated, the 20 organic layer was dried (MySO4) and T Helin?008
concentrated in vacua. The residue was purified by biotage eluting with

di chl oronet hane to give the sub-title conmpund as a pale yellow solid, 0.36g
(61 %. b 'H D6DVSO 0.83 and 0.91 (6H, d), 2.1-2.22 (1H nm, 3.38 (3H,s),

3.67 (2H,d), woa3an18H, s), 5.58 (2H,s), 7.26-7.38 (2H, njpcﬁggénggjw (1H m
and 7.7-7.8 (1H m. 25 b) 612 3- Dhydrolé)z oxo-|1H

beni m dazol -1 -yl nethyl|-1.2, 3, 4- tetrahy Po- 3- met hyl - 1-

(i sobutvl)-2,4-dioxo-tlii eno[ 2, 3-d] pyri m di ne-5-carboxylic acid The product

of step a) e O |) was added to a solution of THE (10m ), water
(ImM), and 1{1$ %%Fﬁﬁ?ﬁém 05 m) in a sealed tube, which was heated at
180C for 3 gaysso ngszmAjwlz@@@I W) 32, ﬁm(sﬁ@ 3-119Q4HF§§3'§/7@(1'}2/H@3399 The reaction

m xture was concentrated in vacuo to give the sub-title conmpound (0.3g crude
yield). M5 (ESI) 440 [MH + c) 6-12, 3-Di hydro-2-oxo- 1H

benzi m dazaoh ¢d)6yb zm&mﬂlfﬁuv&a{zéﬂ-vlﬁwmymzm (Eeadakbiin-Frilonyhs.carbon |y
]-3-methy|-1- . - r . . -di one Prepared
formthe 5p is1 St ep-1— STy the—proce #o¥e of exanple 3 part e). The
product V\I&’&‘f&pﬁﬂdﬂ E‘rf)melcé Iiﬁqdumﬁ:\fpirsaa amh(a';;e-lsoﬂzshcﬁddu hydfgrhiohitl d e 2P, Yint

acet ate: acetonjtr.il 8 i,ve .t oun ale el | ow
f oam afterer% tp fg tﬁ%éfocedﬁ% éﬁxé?“ﬁ IR eaftﬁg{% &% ﬂieetflgﬁggﬁ% as aﬁog%(pGH " ,
2.1-2. 24 ( Neb@PCDH340 [NHIE)3, 'HBywsd §90CGH), 088 (31B.tH 268 (118 621 (6H} s 228 . 82 (1H, s),

o 13, 5. 0 ety A RB AL TRy T (R dro i b Bne 59,1
car bonyl Jie I¥N.8ngtbktyhoe txigts egpashixiurerfodténgs titrefoyerNMR icdiplzaid 4 ¢doh 3H) - di one O 15
OH N temperature but simplified at elevated temperature)

Example 26i)
(8} 6-13.5-Dimethyl-1H-pyrazol-4-ylmethyl]-5-[4-bydroxyisoxazolidin-2-ylcarbonvyl}-1-

15 isopropyvl-3-methylthieno[2,3-dlpyrimidine-2.4(1 H,3H)-dione

0 )
.
N
]\
OA\N S /R
N
N
H

a) 6-[3.5-dimethyl-1 H-pyrazol-4-vlmethyll-1-isopropvl-3-methyi-2.4-dioxo-1,2.3.4-
tetrahydrothieno[2.3-dlpvrimidine-5-carboxvlic acid sodinm salt

20 Prepared from the product of example 8, part b} following the procedure of example 26, part
2) to give the sub-title compound as & solid. MS(ESI) 377 [M+2H-Na]"
8 "Hpmso 1.44 (6H, ), 2.10 (6H, s), 3.17 (3H, 5), 3.74 (2H, 5), 4.34 (1H, 5, br), 12.01 (1H, s,
br}.

25



a)

6-[3, 5- D nmet hyl -1 H pyxazol - 4-yl net hvl ] - 3- net hyl - 2, 4-di oxo-1| -pro-yl -1, 2, 3, 4-

t et rahydr ot hi enoj 2, 3-dl pyri m di ne-5-carboxylic acid sodiumsalt. Zinc

bi s(acetyl acet onate) (0.405g) was added to a solution of the product!dfJAN 2006
exanple 9, part <c¢), (0.5 6g) in chloroform (15nml) and the resulting
suspension stirred under reflux for 15 20 m nutes then cooled to room
tenperature. Saturated sodi um bi carbonate solution (1 OnM) was added and
the mxture st?P¥%&H5%i gorously for 5 minutes, filtered timrcmxtsacted with
di chl oronet hane (2 x 25nl). Conbi ned orggi-c extracts were treated with
agueous hydrazine solution (35% 0.26nl), stirred for 16 hours, dried over
anhydr ous nmagnesi um sul phate, filtered and evaporated under reduced
pressure. The(s) 693 suemuag- 10k $0bNed han e Ak AtHLAR435. éﬁb@&%q—ﬁ”d
met hanol (3..1m) then treated wth sodium hydroxide solution .16m)
and the mi »3°BRRYls pieno] 2.3l 2.4 3#4i9ne i ng precipitate was

col | ect ed byrdphded BahitRbrodtati gt a)%d@-ws‘oﬂ&tamﬁ&hyﬁr@amoﬁ@g[f% 1'8511 vacuo to
gi ve the sug-ti]i?levegcr;tgq ound é}gﬂg%g@ 1 7 JAN 2006 WO 03/011868 105

PCT/ GBO2/ 033YdeHa ™ "§’ro e | Rerts) NS otitissompaynd gs)a solid.63  (2H,
sextet), 25 08 (idn &k (MIHT% 8hlso 533-1.36 B, ffHoomm, sP), (Bk7m, 5), 3.18

6- Z3, 5- D net hyl - | H- pvrazol -4 |methyII-5-£4-13¥1

dr oxvi Soxazé}?/ﬁﬁ),%ﬂg@cé%%élsg @_.3831, d), 3.70-3.79 (3H, m), 3.80-3.86 (1H, m), 3.88-4.04

et hyl - |- pr qsdi, i ennl @ s3ucHapanT g, 25644 GH)s o one Preparer drom t he
product of part a) and (S)-4-isoxazolidinol hydrochloride [exarrpl e 1, part
b)] foll owi iy the procedure of exanple 1, part g) to give the title conmpound
as a solid. MS(APCI) 440 [M+H +. 8 'HDWVSO (90C*) 0.88 (3H, t), 1.68 (1H,
sex), 2.0 H 3.21 (3H, s), 3.46 (1H, d), 3.67-4.14 (7H, m,

4.63-4. 77%(%-&,“—“13;,27‘5. 23 (1H, s, br), 11.86 (1H, s, br). 10 (*N. B. Substance
exi sts as a (St HRingihvtiedxazmddgimhétbylbf-9-bydihRisopamplidi

t enper at ur e UL« Ly

g yEidine-2. 4L 5
-

6-[3,5-D ne - *
pyrazol - 4-yl met hyl | - 5-r 4- hydr oxyi soxazol i di n-2-yl carbonyl | -1- 15
i sopropyl - 3-net hyl t hi eno[ 2, 3-dl pyri m di ne- &4(1H, 3H) -di one a) 6-f
3, 5-di nethyl -1 H pvrazol -4-yl nmethyl | -1 -isgfropyl - 3-net hyl - 2, 4-di oxo- |
’ 21 31 4_ o (%
o OyN0
~
SN
O.N

15 a) Methvl 6-[3.5-dimethivlisoxazol-4-vlmethyll-1-(isobutyD-3-methvl-2.4-dioxo-1.2.3.4-

tetrahydrothieno[2,3-dlpyrimidine-5-carboxviate.
Zinc bis(acetylacetonate) (0.724g) was added to a solution of the product of example 3, part

b}, (1.0g) in chloroform (20ml) and the resulting suspension stirred under reflex 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 pynidine (0.62m!l) 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
sodinm bicarbonate solution (25ml) and extraéted with ethyl acetate (2 x 25ml). Organic

extracts were dried over anhydrous magnesium sulphate, filtered and evaporated under



#etrahydr ot hi enol 2. 3-d] pyri m di ne-5-carboxylic acid sodiumsalt 20 Prepared
fromthe product of exanple 8, part b) follow ng the procedure of exﬁmhﬁlﬂﬂﬁ
26, part a) to give the sub-title conmpound as a solid. MS(ESI) 377

[ MI2H Na] + S HDMSO 1.44 (6H, d), 2.10 (6H, s), 3.17 (3H, s), 3.74 (2H, s),
4.34 (1H, s, br), 12.01 (1H, s, br). 25 1 7 JAN 2006 WD 03/011868 -106

2CT/ GB02/ 03399 b) (S) 6-[3,5-Dinethyl-IHpyrazol-4-yl methyl}-5-[4-h

droxyr soxazowbdsmads yl car bonyi | -i- isopropyl -3-nethyl thpgep 8&0%/0%99‘“ p
rimdine-2,4(1H 3H) -di one Prepared frofg-the product of parf_ a) and

(S)-4-i soxazol i di nol hydrochl ori de [exarrpl e 1, part Db)] follow ng the
procedure of exanple 1, part Q) to give the trtle conpound as a solid. 5 M5

APCI) 448 b 1.8711,
g) 3) 18 (r[i %‘ulpies“% Wir‘eﬁ‘?“e ‘?fé "ﬁ%d) °“’§h§§°‘%‘ﬁ° X"‘ged)’“ﬁé*’gg‘ ‘Blgg) 79( (311,
m, 3. 80- 3.v86 eftlyHceiale/ is8- h&&nﬂ(l@k} anc(ﬁﬁe ﬁﬂdebt trinateddwillOeti{eDtoGRE the sdisitle 4. 37 (I H,

o0 P00 5 B TR A0y L et hatdi afl a0 Sl e 27

- 14- hydr ox 1K .ox)a2.89 (38, 5); 270/2Ead)p 6189 (AH, 1), 3.05 Sabsit vl ) - 3- et hyl t hi enof 2, 3-dl
pyrim ding-2,4(1H 3H)-dione 15 a Methyl

6-f 3, 5- di et hyI i soxazol 4- vl met hvl I -I-(| sobutyl);

3- et hyl - 2,616
tetrahydr Otthlaﬁy mtﬁ:er?o‘ffﬁ-'d%ﬁﬂnﬁﬁn@ Sncea~b§xﬁﬁ WRexylate.  Zinc bis(acetyl acetonate)
(0.724g) was a a soruatron of tne product of exanple 3, part -b),
(1.Qg) in (ﬂnw@ﬁemﬁhe(pzmwgofama)tfﬁbmm Hrpaadprs ofspemple dipags t tp Eﬂefdthqnder

reflux for C {1 er d sodi um
bi car bonat §§§8 1%}1{0?%5&? 58 Qf@f 1&9@5%96}9 A gn;ﬁsﬁ’ O%ld&?u g%étr rr'éd vigorously
for 5 m hut29;2.30 (ankd 3¢ FEhskekt? @6 @CBW@H d)d#Em(25% et hane (2 x 20md) .
Organic extracts were dried over anhydrous magnesium sul phate, filtered and
evapor at ed under reduced pressure. The resr due was di ssol ved in ethanol
(10m), hyd2él3f-di lipyarobi-pl methidled-[(&T) =il 1epxpgolifligiZng carbpnghidd ) wer e added
and (isobutyl)-3-methylthieno[2,3-dlpyrimidine-2 4(1H. 3md1one

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, 5),
3.22 (3H, s), 3.44 (14, d, br), 3.65-3.78 (3H, m), 3.82 (2H, s), 3.85-4.10 (2H, m), 4.70 (14, s,
br), 5.18 (14, d).

20 Example 28
6-[4.5-Dichloro-2-methvyl-1 H-imidazol-1-

isoxazolidinvicarbonyl

25
a) 1-Ethyl-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 stirred for 5 minutes
then ethyl iodide (1.2 ml) was added and the mixture stirred for 3 days. The reaction mixture



the m xture stirred for 16 hours. Hydrochloric acid (2M 5ml) was added and
stirring 25 continued for 24 hours. The m xture was evaporated to Imév vol urre
then added to saturated sodium bicarbonate solution (25m) and extr ch & 200
with ethyl acetate (2 x 25nml). Organic extracts were dried over anhydrous
magnesi um sul phate, filtered and evaporated under 1 7 JAN 2006 WD 03/011868
-107 PCTI GB02/ 03399 reduced pressure. The residue was purified by colum
chr onmat ogr aphyP BPeBesi | i ca, eluting wth ethyl acetate gcrcmzfgwane (2: 1)
and the product triturated with ether t.qy@l ve the sub-title., conpound
(0.55g). MS(ESI) 406 [M+H}, 6'H CAC13 0.95 (6H, d), 2.18 (3H, s), 2.18-2.30
(1H, m, 3.39 (3H, s), 3.70 (2H, d), 3.85 (2H, s), 3.95 (3H, s). 5 b)
6-[3, 5-di rre%gvgahﬁlfamzogéwe@nwitgfgsdmﬂugaﬂcre(ﬂﬁ&%@h ti%co&bﬁ agl oxo-1,2,3 4-
t et rahydr ot hi eno[ 2, 3 rimdine-5-carboxylic aC| Prepare romthe
product of ﬁﬁﬁcwsws%ﬂfﬁ&%’ﬁéﬂ%?‘@é@&eﬁ*@Wt@%ahﬁﬂ%coslpf)@drﬁiad) to gl ve t he
sub-title ciRe - bﬁﬂ%rl\hMU"ls H,
2.09 (3H, s), %%g% @éﬁtz& ,36/%7?)012) 34°(3H, 2 ! H(B §$3((g 70 (2H
d), 4.04 (2845HQ, $2AdH. Qi met hyl i soxazol - 4- yI et hyI 1-5-[(4S
- 4- hydr oxyi soxazol i di n- 2-yl carbonyl]-1- (isobutyl)-3-methylthieno
12, 3-d] pyri rn| di ne- 2, 4(1H 3 -d| one Prepared fromthe product of part b) and
Byl : Aedpgypyimignadionsart 15 b)] fol | owing the
procedure Oﬁre @i‘@nﬁ‘th& ro@tﬁ‘)f&fs% a}&ll&'vi&i th%g@cédhfelo@e CSUB As a foam M
(APCI) 463 Hl + 10 (3H 3-2.24 (1H, m,
2.30 (3H, s$ Hcvsuiés(i‘éw %3”(3144%1(41(?1{ %44@,(3}1@ 65- 3. 78 (3H, n), 3.82 (2H,
s), 3.85-4.10 (2H, m, 4.70 (1H, s, br), 5.18 (1H d). 20 Exarrple 28
6[45D|chlor02rrethI-IH-|md i
azol - 1- yl fedk
i soxazol i di pideaedaonyl | - 3- met hyI -th| en 012 3-d1 pyri mdine-2, 4(1H 3H) - di one
25 Cl

4-’” 11 -ethivls ’

Prepared from the product of step b) following the procedure of example 3, step a).
MS(EST) 283 [M+H]"

d) Methvl 6-{bromomethvl)-1-ethyl-1.2.3.4-tetrahvdro-3-methyl-2.4-dioxo-thieno{2.3-
dlpyrimidine-5-carboxvlate

15

Prepared from the product of step c) following the procedure of example 22, step a).

e) Methyl 6-[4,5-dichloro-2-methyl-1H-imidazoi-1~yimethy!]-1-ethyl-1.2.3 4-tetrahvdro-3-
20 methyl-2.4-dioxo-thieno[2.3-d]pyrimidine-S-carboxvlate

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 acefonitrile (10 ml) was heated at reflux for 18 hours. The

cooled mixture was partitioned between water (50 m!) and dichloromethane (3 x 50 ml). The
combined organic phase was dried (MgSQ4) and evaporated to give the sub-title compound as
25 an oil which was used directly in the next step. MS(BSI) 429/431/433 [M-H']

6-[4.5-dichlore-2-methyl-1H-imidazol-1-vimethyl]-1-ethvl-1,2,3 4-tetrahydro-3-mnethvl-
2 4-dioxo-thieno[2.3-d]pyrimidine-3-carboxvlic acid, sodium salt

Prepared from the product of step e) following the procedure of example 1, step ).
30 MS(ESD) 417/419/421 [M-+H]"



a) 1-Ethyl-3,6-dinmeth 11-2. 4(1H, 3H)-pvri.m di nedi one To a suspensi on of
3,6-dinethyl-2,4(IH 3H)-pyrimdinedione (2.0 g) in DMF (15 m) at ?rxf
tenperature was added potassium carbonate (2.1 g). The m xture was st r AL 006
for 5 mnutes then ethyl iodide (1.2 m) was added and the m xture stirred
for 3 days. The reaction mxture 1 7 JAN 2006 WO 03/011868 -108

POT/ (B02103399 was partitioned between water (500 m) and ethyl acetate (3 x
100 m). Thewoosmbnssed organic phase was dried (MySO1) gpficsMapey ated to
give the sub-title conpound as a col Oufol ess oil (2.0 g) (contains -30 nole
% DMF by NVR). S 1H ¢cDC13 1.32 (3H, t), §33 (3H, s), 4.15°(2H, qg), 5.92
(1H s) 5 b) 1-Ethyl-6-nercapto-3-nmethyl-2, (IH, 3H}pyr| m di nedi one Prepared
fromthe prg ) . f ¢ dg,u exa Ie 5, step a).

6 1H cDCL3 *T.2¢ M : H~s t8—+t2H, q) 10 c)

Met hyl

hyl I di -
iafholiw at é’f%%fé%%?%éﬂ%‘ﬁ% ﬁﬁgﬁhﬁféﬂg L?ﬁwséf’e%%f; ot &f‘c” G Tnge B?LLZLUL e of
3, c f exa E 2 r490/59 DMSO 90°C* 2
DaS S, e s G 20
i m |né-'- ( boX. (fl‘a e %?A(e r) hngfp'r o’é' { fn)

dl pyrim car ep'c) foll ovm ng
t he procedut® wf 5.2k@Hps (22B. &xbeiplca)msteas avisitctuyel of rotamers thereforeNl\/[R

6-[4,5-dic -1.2. 3, 4-tetrahydro-
3- 20 net hQFﬂ@f&ﬁ@%%&%ﬁ’fﬁﬁa #hﬂeglwm }é.t%&é épcar{) oxylate A m xture of

t he product of step d) (O. 25 g), SOdI um bi carbonate (0.29 g) and

4, 5-di chl Orﬁ_ﬁ’%gl @hyl 1H i m dazole (0.115 g) in acetonitrile (10 m) was
heat ed at Tt or 18 hours The _cooled mxture was partitioned between
wat er (5@ 1B th e i (464 i ippxazolidimylearhgnvi]-3-methyk6-(LEbRrple or gani ¢ phase

was dried (ﬂ@@@g,_g%_g, 511?9;35@g%#@mqmﬁ@_zubgg@%glgﬂetIe conmpound as 25 an

oi | which waS use ITecilfy in e next step 1) 429/ 431/ 433 [ M H+]
.m\OH

'S

0

a) 1-Bthyl-1.2.3.4-tetrahvdro-3-methvl-2_4-dioxo-6-{1 H-pyrrolo[2,3-blpyridin-3-vlmethyl)-

15 thienol[2.3-dlpyrimidine-5-carboxyvlic 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). 8 'Hepe 1.26 (3H, 1), 3.49 (3H,s), 3.87 (2H,q), 4.03 (3H,5), 4.28(2H,
s), 7.058 (1H,1), 7.93 (1H,d), 8.32 (1H,d) and 8.89 (1H,s).

20 b) 1-Ethvl-1.2.3 4-tetrahydro-3-methvl-2 4-dioxo-6-(1 H-pyrrolof2.3-b]pyridin-3-vimethyl)-
thieno[2,3-dIpyrimidine-5-carboxylic acid ,
The sub-title compound was prepared by the method of example 3 part d). MS (ESI) 386
M+HT

25



f) 6-[4 5-dichloro-2-nmethyl-1Himdazol-I-vlnmethyll-1-ethyl-
3,4-tetrahydro-3-nethyl- 2 4-di oxo-thieno[2 3-dipyrim dine-5- carboxyll

acid, sodiumsalt Prepared fromthe product of step e) follow ng t hel 7 JAN 2006
procedure of exanple 1, step f). 30 MS(ESI) 41714191421 [M+tH + 1 7 JAN
2006 WO 03/011868 -109 PCTI GBO2103399 Q)

6-[ 4, 5-di chl oro-2-nmethyl -1 Him dazol -1-vl nethyl]-1-ethyl-5-f(4S 4 hydroxy- 2-
i soxazol i di nW&BPBHSyl ] - 3- met hyl -t hi eno[ 2, 3-d1p mi di ne- Zcdfckh/a3k)- di one
Prepared fromthe product of step f) usihpg-the am ne of exanple 1, step b)
followng the procedure of exanple 1, step g). MS(ESI) 488/490/492 [ MtH] +.
5'HDVSO (90C*) 1.25 (3H, 5t), 2.33 (3H s), 3.22 (3H, s), 2.99 (1H, s),
3.34-3.55 (H.EdM.5- r&s? D-n¢ardfy-£-BbkasbibinyichbBRnrh Béuyild.-(ia- tr%—m%r%y (2H m.

(*N. B. Substance eX|s S as a mxture ofrotamers therefrore conpl i cated
at room t enJByr sthyidhiggol3.3-dloyripiding 2N HLH-diensper at ure) Exanpl e 28i) 10
1- Et hyl - 5- fPrepared from the product of step b) usmcr the procedure of exam le 3 part &). The product

(4S) - 4- hydr oxy- 2-i soxazol i car bonyl | - 3- net hyl - EH—pvrro 0l12,3- bl

pyri di n- 3 yW?Fé’ﬂlﬁﬁ?d)bJ’tfﬁ‘i‘*@ﬁths?l@LQ luBRE i Wnéu@ac&feqe}apmmm(mm "N H a)
1- Ethyl - %%Tﬂéﬁ@dbﬁi m{m%mwyé oBd. %-lﬁl QJE,QO @1&@#&}'6@%@{ s% 3358b| pyri din-3-

ylnethyl) 5 t hi enof %rlnldlne lic acid ester The
sub-t7¢1 e chr. i 5 GBI A By oK Pl et Ao XU IETAA LT TGS b, 1 rom t he
pr oduct %EX?nphgagﬁgp@ng(ﬂis b "HCDC13 1.26 (3H, t), 3.49 (3H,s), 3.87
(2H, q), 4.28(2H, 's), 7.058 (IHt), 7.93 (1H,d), 8.32 (IH, d)
and 8. 89 (1H s) 20 b)1-Ethyl-1.2.3 4-tetrahydro-3-neth

1- 2, 4- di oxoEgmipld @y r ol of 2, 3- bl pyri di n- 3- ylnethyl) t hi enof 2 3-

T)ytnldlne- - car hox I| SC|d2The SUl-tIt e conmpound was -reﬁpred by the

met hod of° h 1 24 Jringt -propvl-1

benzimidazol-1-v1 methvthleno 2.3-dlpvrimidine-2.4(1 H.3H)-dione
.OH

a) Methyl 1-ethyl-1.2.3 4-tetrshydro-3-methyl-2,4-dioxo-6-[2-propyl-1.H-benzimidazol-1-vl
methvl]- thieno[2.3-dlpyrimidine-5-carboxvlate

15 Prepared from the product of example 28 step d) following the procedure of example 13iv,
step a). MS(EST) 441 [M+H]"

b) 1-ethyl-1.2.3.4-tetrahvdro-3-methyi-2.4-dioxo-6-[ 2-propyl-1 H-benzimidazol-1-yimethvl]-

thieno[2.3-dpyrimidine-5-carboxvlic acid, sodinm salt

20 Prepared from the product of step a) following the procedure of example 1, step f). MS(EST)
427 [M+H]" (free acid)

¢) 1-ethyl-5-[(45)-4-hydroxv-2-isoxazolidinvicarbonyl]-3-methyl-6-[2-propyl-14-
benzimidazel-1-vimethyl}- thieno[2.3-dlpyrimidine-2.4(1H.3/)-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(ESI) 498 [M+H]". 8 'Hpmso 0.99 (3H, 1), 1.12 3H, 1),




1 7 JAN 2006 WO 03/011868 -110 PCT1GB02103399 c)

1- Et hyl-5-[(4S)-4- hydr oxy-2-i soxazol i di nyl carbonyl | - 3-net hyt - 6- (1H pyrrol of .
2 3- b]lpyridin-3-yllnethyl)-thieno[2, 3-cl] pyrimdine-2,4(1H, 3H) -di ong\z)7
Prepared fromthe product of step b) using the procedure of exanple plﬂf&”t2085
e). The product was purified by reverse phase HPLC eluting with amoni um
acetate:acetonitrile (70:30) to 5 give the title conmpound as an off-white
solid. 6 1HDGDMSO 1.12(3H, nm), 3.31 (3H,s), 3.58- 4.22 (6H M, 4.62-4.75
(1H,s), 4.8"MQQP188 5(1H s), 6.9-7.03(1H ), 7.45 (1H mMcrcdi®bss8 (1H m,
8.19 (1H,d), 11.53 (1H,s). Exanple 2811140 1-Et hyI 5-f :

(4S) - 4- hydr oxv- 2-i soxazol i di nyl carbonvl | - 3-net hyl -6- f 2- propvl -l H

benzi m dazol - 1-yl nethyl- thienol2, 3-dl pyri m di ne- 2, 4(1H, 311 )-dione 0 O oH
11 a) Met hy1 80 (2H, sextet), 2.88 (2H, t), 3.20 and 3.21 (3H, s), 3.58 (1H, d), 3.70-4.15 (SH, m), 4.63

i oty 1R AT R o 323 e PRolo LBy cpar ed from the

product of exanple 28 step d) follow ng the procedure of exanple 13iv, step
a). MS(ESI)_ 441 H]+ b) 1-eth |-1,2,3,4-tetrahydro-3-nethyl -2, 4-di oxo-6-[2
propyl -1 H ol -1-yhn(-,thyl |- thi eno[ 2, 3-dl pvri m di ne- 5- carboxylic
aci d, sodsuiEggl-5- -42h ﬂ-ISﬁxnmlldnlM!ca tmaﬁvl&t[e@xa-mm | om ng the

procedure of e e 1. St f) 2 S|, + (free acid) c)
I-ethyl-5-[%§rﬁw Gt R 85 -3-met hy1- 6-[ 2

propyl -1 H benzi m dazol - 1-yl nmet hyl | -

t hi eno[ 2, 3-di pyri m di ne- 2, 4( 1H, 3H) - di oge 25 Prcﬁ_pared fromthe product of
step b) using the am ne of exanpbe 1; 8te ol lowi ng the procedure of
exanple 1, step g). MS(ESI) 498 [[M+H] § 1HDVBO 0.99 (3H, t), 1.12 (3H t),
1 7 JAN 2006 WO 03/011368 ~ n \

10 ) Methvl 1-ethvl-1.2.3 4-tetrahydro-3-methyl-2.4-dioxo-6-[2-0x0-3(2H)-
benzothiazolyvlmethvl]- thieno{2,3-dlpyrimidine-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-ethvl-1,2.3 d-tetrabydro-3-methyl-2.4-dioxo-6-[2-0x0-3{2H)-benzothiazolvimethvl]-
thieno[2.3-d]pyrimidine-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 ¢) l-ethvl-5-[(45)-4-hydroxy-2-isoxazolidinylcarbonyll-3-methvl-6-[2-0x0-3(2F)-
benzothiazolylmethyijthieno[2,3- imidine-2 4(1H.34)-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) 489 [M+H]". 8 "Hpumso 1.19 (3H, 1), 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).




-111 PCTI GB02/ 03399 1.80 (2H, sextet), 2.88 (2H, t), 3.20 and 3.21 (3H, s),
3.58 (1H, d), 3.70-4.15 (5H m, 4.63 and 4.81(1H, t), 5.46-5.70 (3H, m,
7.15-7.22 (2H, m), 7.54-7.69 (2H, n). Exanple 28iii 5 177 JAN'2006
1-Ethyl -5-[(4.5")-4. hydroxy- 2-i soxazol i di nvl carb onyl | - 3- net hyl - 6-f

2- 0x0- 3gm benzot hi azol yl net hyl | -t hi euof 2, 3-dl pvri m di ne-2, 4(1H, 3H) - di one
10 a), Methyl 1-ethyl-1,2,3,4-tetrahydro-3-nethyl -2, 4-di oxo-6-f2-0x0-3(2H)-
benzot hi azol Y@K | - t hi enof 2, 3-dl p rri mi di ne-5- car boecytagesRwepar ed from
the product of exanple 28 step d) foll omng the procedure of exanpl e

13xviii, step a). MS(ESI) 432 [MtH { 15 b)

1-ethyl -1, 2, 3, 4-tetrahydro- 3-net hyl - 2, 4- di oxo-612- 0xo- 3(2H) - benzot hi azol ynet
hyl | - thi eng{%ﬁdiwri m di ne- 5- car boxyl ic acid, sodiumsalt Prepared from

t he product_of step foll ovm ng the procedure of exarrpl e 1, step fj.

NB( ESI ) 41 5Bl (AS¥-4-hydroxy=2-isoXagplidinyleprbanyi]i3-meth vl bR -met :

2-i soxazol i gyragtb[e3e, linl3-Stwept vy iero{ 1. 2 ﬂmﬁ(u?é:ﬁét 1178 toh azol yl tnet hy

]t hi enof 2, 3-dj pyri m di ne-2, 4(1H, 3H) - ne Prepare romthe product of step
b) using the am ne of exanple 1,ostep B) fol I(Q/li'n the procedure of exanple
1, step g). MS(ESI) 489 [ MtH *. [ HDvss. 1/ 191 ( 3H, t), 3.19 and 3.20 (3H,

s), 3.52-4.00 (6H, m, 4.56-2~ !‘1\5. 9-5.40 (3H, m, 7.19-7.25 (1H,
m, 7.33- 25 7.48 (2H m, 7. 9) JAN 2006 WD 03/011868 -112
PCT/ GB02/ 03399 Exanple 28iy OXV- 2-i soxazoiidin

yl car bonyl | - 3- et hyl - 6- [ 2- net hyl i di
thieno[2,3-dl pyrimdin e-2,4(1k 3Th-di

2) Methyl 1-ethyl-1,2 3 4-tetrahvdro-3-methyl-6-

ylmethvl}-2.4-dioxo- thieno[2.3-dlpyrimidine-5-carboxvlate
Prepared from the product of example 28 step d) followmg the procedure of example 14iii,

step a). MS(ESD) 399 [M+H]"

5

10 b) l-ethvl-1.2,3.4-tetrabvdro-3-methv]-6-
2.4-dioxo- thieno[2.3-dlpyrimidine-5-carboxvlic acid, sodium salt

Prepared from the product of step a) following the procedu.re of example 1, stcp 1). Used
directly in next step.

15 ¢) 1-ethyl-5-[(4S)-4-hydroxy-2-isoxazolidinylcarbonyll-3-methyl-6-[2-methyl-1H-
pyirolo[2,3-blpyridin-3-ylmethvyl]- thieno[2.3-d|pyrimidine-2.4(1 H.3 F)-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]". 8 'Hpuso 1.10-1.16 (3H, m), 2.40
(3H, 5), 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). '




N HS5 a) Methyl 1-ethyl-1,2,3,4-tetrahydro-3-nethyl-6-[2-nethyl-IH
pyrrol o[ 2, 3-bl pvridin-3- ylnmethyll -2, 4-di oxo- 7
t hi eno[ 2, 3-dl pyri m di ne-5-carbox | ate Prepared fromthe product of e&am 406
28 step d) followi ng the procedure of exanple 14iii, step a). MS(ES1l) 399
[ MFHl + to b)
l-ethyl-12, 3, 4-tetrahydro-3-net hyl -6-[ 2-net hyl -1 H pyrrol o] 2, 3-b] pyri di n-3-yh
nethvl |- 2, 4W&i%%ass8t | i i eno(2, 3-dl pyri m di ne-5- car boxyl per/@8d2833980di um sal t
Prepared fromthe product of step a) foldzowi ng, the pr ocedure of exanple 1,
step f). Used directly in next step. 15 c) 1-ether-5-
(4, 5"3-4-hydroxy-2-isoxazolidinyl carbonyl | - 3- net hyl - 6- [ 2- net hyl -
pyrrol of 2, Jp.Qlpysdsdy n- 3-yl methyl I - thieno(2, 3-d] pyrim di ne-2, 4(1H, 3H) - di one
Prepared from e product of step b) usi ng t he am ne of exarrpl e 1, step b)

H ! " ik P ~BG O] learhion -oometWROHSseang-1 H-ib {604 *_ $' HDVSO
Jied (3H m, 3.50-4.83 (10H m,
20 (1H, dd), 11.46 (IH, s). 17

JAN 2006 WO 03/ 011868 POT/ GB02/ 03399 - 113 Exanpl e 28v) i-Ethyl - f
(4S) - 4- hvdr oxv- 2-i soxazol i di nyl carb @nyl | - 3ppet bYl -6-f 5- cyan 0- 1H-| ndol -
yl methyl | - thienof2,3-dl pyridine- 811)-dione 5 -zz::N a) 6-f

5-cyan- II—I-|ndoI-I-yIrrethyII-I- "M, 3, ¥-tetrahvdro- 3- rrethyl 2, 4- di oxo-
t hi enof 2, 3-dl pyri m di ne- 5- carbo acT 7~ methyl ester Prepared using the

pr oduct of exanpl e 28 part AL hod Qf exanple 13 xvii) part a)
MB(ESn 421 [M+H 10 o N7 8 N
) \ =N

5
5-cyano-1H-indol-1-ylmethvl]-1-ethyl-1 2.3 4-tefrabhydro-3-methvl-2 . 4-dioxo-

thieno[2.3-d]pyrimidine-5-carboxvlic acid, methvl ester

Prepared using the product of example 28 part d) by the method of example 13 xvii) part a)
MS(EST) 421 [M+H]
10
b) 1-[1-Fthyl-1,2.3 4-tetrahydro-5-1(48)-4-hydroxy-2-isoxazolidinvlcarbonyl)-3-methyl-2 4~
imidi Imethyl]- 1H-indole-5-carbonitrile
Prepared using the product of part a) by the methods of example 13 xvii part b) and part ¢) to
give the title compound. & YHpwmso 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).

dioxothieno[2,3-

Example 29i
5-[(45)-4-Hydroxvisoxazolidin-2-ylecarbonyl]-1-(isobutyl}-6-[1-isopropvi-3.5-dimethvi-

20 1H-pyrazol-4-yimethyi}-3-methylthieno]2.3- imidine-2.4(1 5. 3H)-dione
OH
o G _N-o
~
b
0° NS



1211- [
1-Ethyl -1, 2, 3, 4-tetrahydro-5-[(4%)-4-hvdroxv-2-isoxazol idi nyl carbonyl | - 3- net
hyl - 2, 4- di oxot | uenof 2, 3-dj pyri m di n-6-LI meth_y1J- 1H i ndol e-5-carbo ?tr' I &
Prepared using the product of part a) by the nethods of exanple 13 X 'iJAMUﬁ
b) and part c) to give the title conpound. 5 1HDVSO 1.10-1.23 (3H, m,
3.2(3H, s), 3.8-4.12(6H, m, 4.62 15 4.81(1H, n), 5.5-5.64(3H m, 6.68 (IH,
d, 7.5-7.9(1H, , 1.6-7.65(1H, m, 7.77-7.84(1H, in) and 8.1(1H, s).
Exanpl e 291 ?5‘10‘)(3@1&%) -4-Hydroxyl s oxazolidin-2-ylcarb ormgrigsbzs®ob
utyl)-6-f 1-isopropyl-3,5-dtnethyl- 20.114- v
1H pyrazol - 4-yl net hyi | - 3-net hyl t hi eno[ 2, 3-dl pyrimidine-2.4(1H, 3 -dione OH |
NO 1 7 JAN 2006 WO 03/011868 -114 PCTI GB02/ 03399 2-1odopropane (O Inm) and
pot ass: u ;n C%—')Id&@[{fﬁéaiﬁe (oé@@yrﬁm p\ﬂ%&ﬁmﬁﬁﬂ%ﬁ:ﬁé goemgﬁ&aég éd@ga 0k scﬁnt{)oﬁ%fﬁ@%l Er?t hxt/) I E 1:4
pyrazol - 4-yl . - 5- -4- xyi soxazol i di n- 2-yi carbonyl |-1- (i sobuty
)- 3-net hyl @lmg@ﬂo'f/fle,lmza}' 'yﬁﬂﬁtﬁﬁlﬁlﬁ'g{“%%%m"m@a?16‘%?@2- Teaappd-(60v8bng) i n
?i me':]hyl f20rm&ﬂmﬁ@b[ﬁ)ﬂgﬁgdgiﬁiﬂezﬂtvfmeﬁ&&'(d’xézﬁﬂea% 1@@9@.&7 S\B'Ber) 2 hour s,dd .

urt her 5 _i odopr opane : and potassi um. carbonat e ng) were added.
After a furtipghyl ‘BT“ETB@FQS'“D ’t‘ﬁ@?ﬂ“"%ﬁﬁsﬂrﬂ%&%l@%el re doyg dieetiper at ur e,
di | uted wist Rasadpatie (020Mahd patshsiRntcadEhal 200t d) weRtahidd, A8RhL AlrBe(id Bourd0nl) .
Combi ned organi.c extrac were treated with pyrrolidine %0. 1m ) and after |
hour were dffEBgIGGERS ‘ifﬂi‘?éﬂ’r%ﬁfgter‘?ﬁ’ﬁ‘f’?%‘?’ ginyyighie (Comb) aod pegeshiritRy apor at ed
under  redugBfl aRRSE W BmI) Dembife ki c\WRSach Wetd theadd Rith pRMERBSOPIRAPMIH ?LC
with gradient 0.1% 10 agueous ammoni um acetate/ acetonjtrile elution to give
the title cHpOBH VERSdlgg O Ls Ry FRUsRagnesEiny bRty fHigd praupeerated inignne o 0. 87
ST)GH, 4d£b 1iﬁluc€@ﬁ,essﬁ&,4i[%g&9}uagw%(dﬁbﬂbmvers}éphgsegﬁz,ﬂ: mﬁai’gbidicm)o.w@- 45- ggﬁ (1 gH,

, 4. , _sept), .4.56-4. , anpl e
5- 145) - 4- Py 6% P@%‘&%%FF%#%Z"E?@‘F@? %1?9?“1@‘1?'?? %@%&Wﬁ"ﬁuﬁ)ﬁsﬁ’g{ﬁ%ﬂ tJS’”6‘2‘-15- met hy
- 3- MS (APCT) 504 [M+H]". 8 'Hpuso 0.87 (6H, d), 1.31 (6H, d), 1.99-2.14 (7H, m), 3.19-3.21
(3H, m), 3.45-4.13 (8H, m), 4.40 (1H, sept), 4.56-4.79 (1H, m), 5.48-5.55 (1H, m).

Example 29ii
15 5-[(45)y-4-Hvdroxyisoxazglidin-2-vlearbonyll-1-(isebutvl)-3-methvi-6-{5-methyi-3-
phenvl-1H-pyrazol-4-vlmethyl]thieno{2.3 vrimidine-2.4(1 H.3H)-dione

(::_)H

o 0
S
N N
|
.N
N
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-3-carboxvylate

Zine (II) acetate (88mg) was added to a stirred solution of methyl 6-(bromomethyl)-1-
isobutyl-3-methyl-2,4-dioxo-1,2,3,4-tetrahydrothieno{2,3-d]pyrimidine-3-carboxylate
(185mg) and 1-benzoylacetone (154mg) in chloroform (10mtl) and the mixture heated at
reflux for 1 hour then cooled to room temperature. Saturated sodium bicarbonafe solution

25 (20ml) was added and the mixture stirred for 30 minutes then filtered and the phases
separated. The aqueous phase was exiracted with dichloromethane (10ml). Combined organic

extracts were treated with hydrazine hydrate (0.046m1) and methanol. After 20 hours, the



phenvl - 1H- pyr azol - 4-vl net hyl | t hi enof 2, 3-d1 pvrimdine-2,4(1H 3H)-dion e N H
a) Meth Il-isobutyl-3-nethyl-6-[5-ineth |-3-phenyl-1Hpyrazol -4-

|l met hyli-2.4-dioxo- 20 1 2 3 4-tetrahydrothi eno{2. 3-d] pyri m di ne- 5- tArBY406
ate Zinc (I1) acetate (88ng) was added to a stirred solution of methyl

6- (bronmonet hyl ) -1 -

i sobutyl - 3-nmet hyl - 2, 4-di oxo-1, 2, 3, 4-t et r ahydr ot hi eno( 2, 3-d] pyri m di ne-5-carb
oxyl ate (18ﬁugymamd 1- benzoylacetone (154mg) in chlorobgpppftded) and the

m xture heated at reflex for 1 hour thg& cool ed to room tenperature.
Sat ur at ed sodi um bi carbonate solution 257°(20m) was added and the nixture
stirred for 30 mnutes then filtered and the phases separated. The aqueous

phase was I ronet hane C?ﬁ anic extracts
were treat egém‘%t ‘&aﬁn%dr %‘J%f %{ggﬁy%rng 58 éarmrﬁ éﬁ%gﬁeﬁv ter 20 hours,
the 1 7 JANe@ﬁ@ﬁJréb@r@t&/mmbdiﬂi&nﬁ@lﬁd/(m@@ eﬁﬁ%asaalmmsmtms dri ed over

anhydr ous n S j uced
rossur e t & ghor Ere gt BERESD 5 At R B ORI L e i

5- net hyl - 3- (3Hh¢r3;8l8{3fﬂ-sm3ﬁéﬁﬂ al), W(EBJQ) 44]6)121{1%%5 (BL1, CRORE, ), 246 (6H, d),
2. 17 (1H,5rt )w 2.27 (3H, s), 3.38 (3H, s), 3.65 (2H, d), 3.94 (3H, s),
4.10 (2H, ?ﬁd'} 35 (1H, t), 7.40 (2H, t), 7.46 5 (2H, d). b)I-Isobut

- 3- et hyl - 6- [ 5- et hyI 3- phenyl - | H-pyrazol 4-yl met hyl | - 2. 4- di oxo-1X2, 3 4-

tetrahydrot R e el Sdim g0 de

sol ution ( Tea sol thé product of part
10 a) (300rk 2giad rrethanol (In1) After 48 hours,

wat er (ZOW@odmsﬂ dﬁlﬁ@Qﬂvﬁﬁg (ﬂ\li'fb gtwas @dcﬁaﬂoraasﬁ{'r@&js pmw dﬂﬁchﬁfduQ?o%ﬂﬁ The

aqueous phase wad aci di fi oric acid (2M

Ition o
O R0 B0 ein SirRHrograt APED et B S G B Prie0m) wes o dr | o

over anhydriig 4868 ﬁﬁz&t&&%}‘&khlcﬁé@ﬂﬁtﬁ ethérl(idnﬁ)" ¢de ﬁﬁ@bu@ﬂlﬁ@%%’fa@i@ﬂu@ﬁ 5 reduced
pressure to give the sub-title as a solid ES1) 453

[ MeH] +. 15 teragfiiamofdydachiesiq; acla i’M)zané sxtl(aptﬂi m%%ﬂ agptader) 2 (<oml) s@rgarac 25 (3H, s),
3.62 (2H, dkiracts wee c(n%li"ovéi)anhydrous magnesium sulphate, filtered and evaporated under
reduced pressure to give the sub-title compound (205mg) as a solid. MS(ESD 453 [M+H]".
15 & ‘Hpmso 0.81 (6H, d), 2.03 (1H, non), 2.20 (3H, 5), 3.25 (3H, 5), 3.62 (2H, d), 4.23 (2H, s),
7.32 (1H, ), 7.39 (24, t), 7.4% (2H, d).

1H-pyrazol-4-vimethyl]thieno[2,3- imidine-2.4(1.H 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, partb), 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 exiracts

25 were dried over anhydrous magnesiwm sulfate, filtered and evaporated under reduced
pressure. The residue was purified by column chromatography 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 (APCT) 524 [M+H]". 8 "Hpmso 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 (ZH, s, br), 7.54 (2H, s, br), 12.73 (0.5H, s, br) 12.86 {0.5H, s, br).



7.32 (1H, t), 7.39 (2H, t), 7.49 (2H, d). c) 5-F(45)-41H
ydroxyi soxazol i di n- 2-yl carbonyl ] - 1-i sobutyl - 3-met hyl - 6-f 5- et hyl - Jg]ﬁ *780&
H pyrazol - 4-yhnet hvl | thieno[ 2, 3-dl pyri m di ne-2, 4( 1H. 3H1- di ode 20 D| 5
chi ori dophosphate (0.076nml) was added to a sti rred solution of the product
of part b) (200mg), 1-hydroxybenzotriazole hydrate (81lng) and triethyl am ne
(0.215mL) in acetonitrile (2mll). After 15 mnutes, (S)-4-isoxazolidinol
hydrochl ori d&q B85 e 1, part b), 61ng] was added. Af trervamofussdbher 24
hours, the m xture was diluted wth satui@t ed aqueous sodium bicarbonate
sol ution (10m) and extracted with ethyl acetate (2 x 20m). Organic
extracts 25 were dried over anhydrous nmagnesium sul fate, filtered and
evapor at ed Ewemﬁduced pressure. The residue was purified by col um
chromat ogr aphy _over sili ca ?e_l, el ut| n W|th et hyI acet ate / et hanol
(25:1) fol | ad-bHvdroxpsaxazohidinZ;ylearh X o th3: hexane to
give the ti 0. 82 (6H, d),
2.04 (1H, . , :
4.57-4.80 (1H, rr) '5.35-5. 55 (1H, rn), 3 l’}.33 (1H S, br) 7.40 (2H, s,
br), 7.54 (2H, s, br), 12.73 (0.5H, s, lpf)> 12.86 (0.5H, s, br). 1 7 JAN 2006
WO 03/ 011868 - 116 PCT/ GB02103399 Ex Neg29ii 1
5- ((4S) - 4- Hydr oxyi soxazol i di n- 2-yl gar bpny11- 1-i sobut yl - 3- et hyl - 6- f 5- net hvl -
3- (trifluoronethyl)-1H; pyrazol -YINy i eno[ 2, 3-dl pyrimdine-2,4(1H
3H -dione H No ff,. 1§ ~ZF J,
1-isobutyl-3-nethyl-6-f5-nmethyl-"3-(triflugrgmethyl)-I111
pyrazol 4-ylrnethyl]r2,4- di oxo- 1,L21/3, 4-t§t rah) Ldr ot hi enof

, 3-dl pyrim di ne-5-car boxyl ate.

5 8) Methvl 1-isobutvl-3-methyl-6-[ 5-methyl-3-(triflucromethyl}-1 H-pyrazol-4-ylmethvl]-2.4-

dioxo-1,2.3 4-tetrahvdrothieno[2.3-d]pyrimidine-5-carboxylate.
Prepared from methyl 6-(bromomethyl)-1-isobutyl-3-methyl-2,4-dioxo-1,2,3,4-
tetrahydrothieno(2,3-d]pyrimidine-5-carboxylate (300mg) and 1,1,1-trifluoroacetylacetonate

following the procedure of example 20(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§ "Hpumso 0.94 (6H, d), 2.22 (1H, non), 2.26 (3H,
$), 3.39 3H, s), 3.69 (2H, d), 3.96 (3H, s), 4.08 (2H, s), 10.29 (1H, s, br).

b) 1-Isobutyl-3-methyl-6-

15 1,2.3.4-tetrahvdrothieno[2.3-dlpyrimidine-S-carboxyvlic acid.

Prepared from the product of part a) following the procedure of example 29(it), part b) to give
the sub-title compound as a solid. MS(ESI) 445 [M+H]". § "Hpyso 0.86 (6H, d), 2.09 (1H,
non), 2.21 (34, s), 3.26 (3H, s), 3.67 (2H, d), 4.20 (24, s), 13.43 (1H, s), 14.20 (1H, s, br).

trifluoromethvl)- 1 H-pyrazol-4-vimethvilthieno[2.3- imidine-2,4{1H.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]". & "Hpymso 0.87 (6H, d), 2.11 (1H, non),
2.18 (3H, s), 3.20 (34, s), 3.50-4.10 (8, m), 4.55-4.78 (1H, m).

23



Prepared from net hyl 6-(brononethyl)-1-isobutyl-3-nethyl -2, 4-di oxo-1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-df pyri m di ne-5-car boxyl ate (300ng) and

1,1, 1-trifluoroacetyl acetonate follow ng the procedure of exanple ZbZiJM,ZUUE
part a). Crude product was purified by colum |0 chromat ography over silica,
eluting with ethyl acetate / iso-hexane (2:3) to give the sub-title

conmpound (130ng). MS(ESI) 459 [MtH|t 8 1HDMSO 0. 94 (6H, d) 2.22 (1H, non),
2.26 (3H, swpoBuidds(3H, s), 3.69 (2H, d), 3.96 (3H, s) &8103(3%#, s), 10.29
(1H s, br). b) I-Isobutyl-3-methyl-6-[fsmethyl-3 -(triffuororret yl)

| H pyrazol - 4-yi met hyl | - 2, 4-di oxo- 15

1, 2,3, 4-tetrahydrothi eno[2 3-dl pyrim di ne-5-carboxylic acid. Prepared from

t he product of paét a) follow ng the procedure of exanple 29(||) part b) to

give the corrpound as a sol i d I\/S( ESI) 445 [I\/H—I]} 6 ' HDVBO 0. 86
(6H, d), 2. r ] d), 4.20
(2H, s), 1 4 (

5-[(4S)- 4- %"“’lH‘“‘* _net hyl - 6- f

5- net hyl - 3- OH

(trifluoromethyl)-1H pyrazol -4-yl net hyl i eno[ 2, 3-dl pyri m dine-2,4(1H, 3H)-d
ione Prepared fromthe product of p@ftmggI follow ng the procedure of
exanple 29(ii), part c) to givet | € conpound as a solid. Ms (APCI) 516
[ MFH +. 61HDMBO 0. 87 (6H, d), 2> 2.18 (3H, s), 3.20 (3H, s),
3.50-4.10 (8H, m, 4.55-4.78 (1HJ4, AN 2006 WO 03/011868

PCT/ B02/ 03399 - 117 Exanpl e 29i \P5- Ti\(ri S YT

4- Hydr oxyi soxazol i di n- 2-yl car bonyl - i'somdY yl - 6-[3-isopropyl -5-nmethyl -1H
pyrazol -4-yl met hyl ] -3-met hyl thieno!12, 3-8l pyrimd ine-2,4(1H 3H)-dion e.
OH OO05 a ) .
1- | sobut y1 2618240 o te g azor1 e eyl - 2, 4- di oxo
-1,2 3 4- tedk - in8-5 1Era<ddne 5-car boxylic acid. Prepared

from met hylPrepaIchEmmm pé/tb)ronladn:lle BLi 1¥obuty1 g?ne&rw-zgdmxo &9%% 1.2,3,4-

tetrahydrothieno[2,3-dlpyrimidine-5-carboxylate (450mg) and 5-methylhexane-2,4-dione

following the procedure of example 29(iii), part a), followed by ester hydrolysis following the

10 procedure of example 29(ii) part b) to give the sub-title compound (285mg) as a solid.
MS(ESI) 419 [M+H]". & "Hpwmso 0.85 (6H, d), 1.13 (6H, d), 2.07 (3H, s), 2.09 (1H, non.), 2.88
(1H, sept.), 3.26 (3H, s), 3.66 (2H, d), 4.04 (2H, s).

1) 5-[(45)-4-hydroxyisoxazolidin-2-vicarbonyll- 1-isobutyl-6-[ 3-isopropyl-S-methyl-1 H-
15 pvrazol-4-vimethyll-3-methylthieno[2,3-d]pvrimidine-2. 4(1.H.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) 450 [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).



t et r ahydr ot hi enof 2, 3-d] pyri rrzi di ne-5-carboxyl ate (450ng) and

5- net hyl hexane- 2, 4-dione follow ng the procedure of exanple 29(iii), part
a), followed by ester hydrolysis followi ng the 10 procedure of exanpﬂ§~MN2%B
29(ii) part b) to give the sub-title conpound (285ng) as a solid. MS(ESZ)
419 [MtH +. S 1HDMSO 0.85 (6H, d), 1.13 (6H, d), 2.07 (3H, s), 2.09 (1H
non.), 2.88 (1H, sept.), 3.26 (3H s), 3.66 (2H, d), 4.04 (2H, s). b)
5-[(4~-4- hydﬂﬁ&%%%@%hzolidin-2-v|carbonvll-l-isobutyl-G-ﬁﬁmﬁﬁggﬁﬁwl-S-neth
ly 1H 15

pvrazol - 4- Yl met hvl | - 3- et hyl t hi enol 2, 3- deyrlnldlne 2, 4(IH SFD di one.
Prepared fromthe product of part a) (281ng) follomﬁng t he procedure of
exanpl e 29(g), &y C) - Crude product was purified by reverse-phase HPLC
with gradleﬂrjgﬁgﬁgéhueous annnnlun1acetate / acetonltrlle elutlon t hen by
triturationg i p i hEE \ Syee gazok) i

(6H m, 2.02-2.17

(APC1) 490 1.48,20

(4H, m, 2. )y, 3. 19- 3. 7, 3. 48- 4. 8H, m), 4.58- 4.78
(1H n), 5.51 (1H, d), 12.15 (1H, s, br). Q;H7 JAN 2006 WO 03/011868

PCT/ GB02/ 03399 -118 Exanple 29(v) 6-[3, met hyl -1 . - phenyl -

pvrazol - 4-yl met hvl | - S-[ (4S) - 4- hydr ox |@oxa ol i di n-2- yIcarbonyII-I-ls

obutyl -3-methylthien o [23-d1 pyrim
6-[ 3. 5-di net hyl - | - phenyl - 1H pyr azog<
xo- 1, 2.3, 4-tetrahydrothieno[ 2. 3-dh
nmet hyl 6-(brornonethy|)-|-isobut§1-
t et rahydr ot hi eno[ 2, 3-d] pyri m di ne- 5- boxyi’

di ng-2,4(1H, 3H)-dione. OH5 a) Meth |y
rnethyII-I-lsobutvI 3-nmethyl -2,4-dio
5-carboxylate Prepared from

, 4-di oxo-1, 2, 3, 4-

e (500my), zi nc

acetyl acetonate hydrate and phenyl hydrazike foll ow ng the procedure of

exanple 26, part a). Crude product was pu[j’]ed 10 by col utm chr omat ogr aphy

over silica, eIutlng wi th ethyl acetate /
o z ¥hvia e J /o

0- hexane (2 3) to glve t he
Klejh Bl ‘

2,30 (1H, ™ 3.30 (3H s) 3.71
.50 (5H
Prepared from methyl 6- (bromomethy 1-1sobutyl 3-methyl-2,4-dioxo-1 2 3,4

tetrahydrothieno{2,3-dlpyrimidine-5-carboxylate (500mg), zinc acetylacetonate hydrate and
phenyl hydrazine following the procedure of example 26, part ). 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, s), 2.20-2.30 (1H, m), 3.35 (3H, s), 3.71 (2H, d), 3.95 (34, s), 3.96 (2H, s),
7.36-7.50 (5H, m).

15 b) 6-[3.5-Dimethyl-1-phenvyl-1H-pyrazol-4-ylmethyl]-1-isobutyl-3-methvi-2.4-dioxo-1,2.3 4-
tetrahydrothieno[2.3-
Prepared from the product of part a} following the procedure of example 1 part ) to give the
sub-title compound as a solid. MS(EST) 467 [M+H-Na]+. 5 'H pmso 0.87 (6H, d), 2.17 (34, s),
2.10-2.22 (18, m), 2.17 (3H, s), 3.20 (3H, s), 3.65 (2H, d), 3.84 (2H, ), 7.34-7.39 (1H, m),

20 7.46-7.51 (4H, m).

imidine-3-carboxvlic acid sodium salt.

) 6-[3.5-Dimethyl-1-phenvyl-1 H-pyrazol-4-ylmethyll-5-[(49)-4-hvdroxyisoxazolidin-2-
vlcarbonvil-1-iscbutyl-3-methvlthieno{2.3-d]pvyrimidine-2.4{1 4,3 E)-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+HI"™ 5 'H puso 0.89 (6H, d), 0.21-0.22 (4H,



15 b)
6-[3,5-[1nethyl-l-phen_vl-lFprrazoI-4-yInethylI-I-isobutvl-3-nethy|-ﬁ+é-q'%
xo0-1,2,3,4- tetrahydrothieno[2 3-d[ pyri m di ne-5-carboxylic acid sodi b N 40
Prepared fromthe product of part a) follow ng the procedure of exanple |
part f) to give the sub-title conmpound as a solid. MS(ESI) 467 [MtH-Na]{. 6
‘H DMSO 0.87 (6H, d), 2.17 (3H, s), 2.10-2.22 (1H, m, 2.17 (3H, s), 3.20
(3H, s), 3.68002Hs68)), 3.84 (2H, s), 7.34-7.39 (1H M, pPchoAbas/- 51 (4H,

m. c) _110. -

613, 5- Di naethyl-l-phenyl-lH-pyrazol-4-y¥ﬁéthy11-5-[(4S)-4-hydroxyisoxazoli.d
i n-2- Icarbonyll-l i sobut vl - 3- et hyl t hi eno( 2, 3 dlp rimdine-2,4

1H, 3H)-di o r IIo N procedur e
of exanpleq®9% ?E@%eﬂmfi?fphhﬁ @49qggkﬁﬁgﬂ 4%bé%§ gﬁgﬁgblld. VS
(APCl) 538tV -14OSHHﬂDW§9Kﬁ%@HG®1L d), O. 21 0.22 (4H 1 7 JAN 2006 WO
03/011868 PCT/ GB02103399 -119 m), 2.25 (3H, s), 3.20-3.22 (3H, m, 3.45-4.15
(8H, in), 4.55-4.80 (1H, m, 5.35-5.55 (1H, m, 7.37-7.40 (1H m,

7.44-7. 54 ExpmpleR9GByanpl e 29(vi) 5

6- 13. 5- Diymgt B'glbi{n-eﬂ gp_ hedvidt b raxvi soxazol i
di n-2- yl car yT - opVv ~4( 1H, 3H) - di on
e OH A sol MB- 4et_hyl—1-propvl 1eno[2 3-dlpyrimidine-2 4(11:{ 3H)-dione

6- (brononet hyl ) - 3- net hyl -1 - propyl - 2, 4-di ogg- 1, 2, 3, 4-t et r ahydr ot hi eno[ 2, 3-

d] pyri m di ne-5-carboxylic acid (500nm) %pamzinc acetyl acetonate hydrate
(389ny) in 10 chloroform (10x1) was s§ir ed at reflux for | hour then cool ed
to roomtenperature. Water (10x1) @&n ¢hyl hydrazine (0.27ml) were added,
the m xture stirred for 3 days ar phases separated. The aqueous phase
was extracted wi th dichloronmethang (2 m Organic extracts were dried
over anhydrous magnesi um sul phat@7 "M fand evapor ated under reduced
pressure. The residue was di ssol ved\n dhltrlle (5mM) and treated with 1

15 hydroxybenzotriazole (173ng), tri thylaﬁ ne (0.63ml) and di et hyl

chl ori dophosphate (0.22x1). The m xture § stirred for 1 hour then
(S)-4-isoxazolidinol hydrochloride [exanpke”’ 1, part b), 173ng] was added.

After a furd fghioR 8 NBmomey8-s0hetl i HrpRE2, EYRARON 2BeC e MRYSE thieno[2,3-

d]pyrimidine-5-carboxylic acid (500mg) and zinc acetylacetonate hydrate (389mg) in

10 chioroform (10ml) was stirred at reflux for 1 hour then cooled to room temperature. Water
(10ml) and phenyl hydrazine (0.27ml) 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 (5)-4-isoxazolidinol hydrochloride {example
1, part b), 173mg] was added. After a further 24 hours, the nﬁxture 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 titls
compound (150mg) as a foam. MS (APCI) 524 [M+HT". 8 "H pmso 0.89 (3H, 1), 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).



reduced pressure and the residue purified by reverse-phase HPLC with

gradi ent 0.1% aqueous ammoni um acetate / acetonitrile elution. The product
was further purified by colum 20 chromat ography over silica, eIutlnéﬂMNNQMB
ethyl acetate / nethanol (49:1) to give the title conpound (150ng) as a
foam Ms (APCl) 524 [N%Fﬂ*. 5"'HDMSO 0.89 (3H, t), 1.67 (2H, sex), 2.16
(3H, s), 2.286§ %) .20 -3.22 (3H, m, 3.45-3.60 (1H, m, 3.71-4.15 (7H
n, 4.57-4 PoR8o8 | 5 46-5.57 (1H, m, 7.37-7.40 (1Hcriaenosfesdd-7.54
(4H, m. 1 7 JAN 2006 WO 03/ 011868 PCTL@RO2/ 03399 -120 Exanple 30

6- (1H 1, 2, 3-Benzotri azol -1 -yl methvl)-5-f

(4n-4- hydroxylsoxazolldln) | car bonyl | -3- nethyl -1 -(isopropyl)-thienol2, 3-dip
rimdine- 2, gahiptaddd) - di one pH 5 a) 6-(1H 12 3-benzotriazol -1-yhnethyl)-1 2 3
4- tetrahydro- I 4 dIOXO-
t hi enof 2, 3-YHpitrrat et drgxyis earhongllSp| ut i on of
benzot ri azomethfloL- -tliié lﬁé- ztgw,gg)dﬂdnem t rogen sodi um hydri de
(0. 064, 6096suspen5|on) was added After 1Q,m nutes, the product from
exanple 8 part ¢) (0.6g) in dry tetrahydroﬁaran was added dropw se. The
reaction mxture was stirred at rgonmm 0 erature overnight. Water was
added and the reaction m xture wag§ ex ﬁh;ed with ethyl acetate. The
organi cs were washed with brinéey o~ over nmagnesi um sul fate then

concentrated in vacuo. The residue gbtaned purified by silica
chromat ography eluting wth Yo tihens 40%) s ane in ethyl acetate to give
"H CDC13 1.50-1.52(6H, d),

the title conpound as a white fo (032ghsy
3.35(3H, s), 4.05(3H, s), 4.6(!I bs), 6.01(2H, 15 s),7.4(1H, m, 7.51(IH

m, 7.75( idmm‘)ma& i, _@l&_ﬂnaﬂﬁi—l_@;&th@})(l |24 4-{ktrdhvdro-3-methyl-1-(isopropyl)-2 4-dioxo-
3-benzotriazol - 9-1.2. 4 Iet&-dero 3-nmethyl -1-(isopropyl)-2,4-dio
x0- thieno[ : BERYPFELSEEd Sodi um hydroxide (1.5m, 1M

was added tTo ﬁsoﬂmbﬂu off Hemoﬁ'fazcblh @. I[@gndld@ttétrmf/dreﬂiﬁﬂﬁhtﬁr o @)1 dofliumf)dride

t et r ahydr of n der nit g€ T bou ano ere added to
sol ubilize @rﬁ’g 6&" ProR aﬁ?eéi p‘%{éa &e[si HPTRTS ’i%‘?‘r‘% tI'i TPLd at room
t enper at ur e(Ong)'mEi'}r,tetH}ldd:rofutahmk glded drop\mse The reaction mixture was stitred 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
(0.328). 8 'H cpep 1.50-1.52(6H, d), 3.35(3H, s), 4.05(3H, s), 4.6(1H, bs), 6.01(2H,

15 8),7.4(1H, m), 7.51(1H, m), 7.75(1H, m), 8.07(1H, m).

b) 6-(1H-1.2.3-benzotriazol-1-vimethv])-1.2.3 4-tetrshydro-3-methvl-1-(isopropyl)-2.4-dioxo-
thienol2.3-dlpyramidine-5-carboxylic acid
Sodium hydroxide (1.5ml, 1}M) was added to a solution of the productd of example 30 a) in

20 tetrabydrofuran 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-yimethyl)-3-[(48)-4-hvdroxvisoxazolidinylcarbonyl]-3-methyl-
1-{isopronvD)-thieno[2 3-dlpvrimidine-2.4(1 H.3H)-dione
Hydroxybenzotriazole (0.23g), (45)-4-hydroxyisoxazolidine hydrochloride (described in

example 1 part b)) (0.16g) and trethylamine (0.22mi) were added to a solution of the product



acid (0.7m, 2M was added and the reaction m xture was vacuued down to
dryness to give the title conpound. 25 c)

6- (1H 1, 2, 3-benzotri azol -1 -yl nethyl )-5-f(4S 17 JAN 2006
- 4- hydr oxyi soxazol i di nyl car bonyl ]-3-rnet hvl - 1- (i sopropyl)-thienol 2. 3-d
pvrim di ne-2, 4( 1H, 3H) - di one Hydr oxybenzotri azole (0. 23g),

(4S) - 4- hydr oxyi soxazol i di ne hydrochl oride (described in exanple | part b))
(0.16g) and Weicgtmssam ne (0.22nml) were added to a solubtgaggmxﬁbe product 1
7 JAN 2006 WO 03/011868 -121 PC |1 GB02/ 08399 of exanple 30 h),

di chi oronet hane under nitrogen. After 10 mn, EDC (0.299g)"° mas added The
reaction mxture was stirred at roon1tenperature overni ght. Water was added
and the @ ¥ LU S MR s-08x L LaAed j t i q%y% organi cs
wer e vvasheg) %&hﬁi&gﬂ ﬁ 1é?ﬂd)rl edﬁgvﬁe@grfﬁgo ‘eéfélAlt}’cr%Flisoﬁra%% @?&E’n%&eaﬁ rat ed in
vacua. The Thesaetise nvizturefwas sfirreg gt g dgnppptuss prﬂrughﬁa%twwmdé@raapﬁy el uting
with ethyl r@&@dr?rﬁﬁtu}é\?dﬂ emacfeemaﬁhmﬂé&ad%ﬁ drSnl YBre w;% GrincCOTPOUNd as
a white foam M (APClI) (e+H) 4 1H DMSO 1. 41-1.45 %3, 17( 3H,

s), 3.36-4. dpsimma@ﬁ@@né#lphﬁﬂ anﬁccme%ﬂat%@r)vam ”@(emxduzwsﬁ@pg(diﬂ by |

g 8% g é?&( %i'lfi'ca %mmaz%ﬁaglyélﬁﬁﬁcl%ﬂf&hyl ot tien®9 ehblse Pase P10 Give Metite 1 1)

54( 4S) - 4- Hmmmw#mﬁ%lf?m W@é’ﬂ@dﬁ@ﬂﬂ@lﬁéﬁ%m‘}lma Ltk 166 |

2- oxot hi azal 1@@%,@; 3.8%. By ﬁ' ﬂano% of m), 44(1H, bs) SO 3, SS(IEL m), 6 02,6 1SCH, |

2B) -yl ) met hyl hi enof 2 gvrlnl di ne- oH'S, - a) |

2,3, 4- tetréﬁVH?B*@H#§@h§P475 @5&@&8ﬁ§ﬂ?5éﬂﬂmhﬁ@§@E@UFQibxoth|azolo[5 4- b] pyr
idin-I(ZFD 15 I'nnet hyl | -t hi enof 2, 3-dl pyri m di ne-5- carboxylic acid, mnethyl
ester Prdgared u5|ng the procedure described in exanple 30 a) from

[1, 3]th|é b]pyrldlne- 2(1H)-one (0.24g) (described in exanple

13xi i i) par K@gm@oﬁmx@bwyﬂéarwm gﬂllglﬁgmm-s-[%}ox(a&iﬁgh[5,4The resi due
was triturate et her then fi red t ‘ t ub- title conmpound. 8
'H CDCL3 ﬁ’i&v—% yDmethyly ] 11z, H, bs), 5.3(2H,
s),7.24-7.28(1H, m, 20 7.73-7. 76(1Fi d (3 30- 8. 32(1H d).

&Lﬂ

a) 1.2 3 4-tetrahvdro-3-methyl-1-(isopropyD-2.4-dioxo-6-[2-oxothiazolol 5 4-blpyndin-1(2H)-

15 ylmethvil-thieno([2 3-d]pvrimidine-5-carboxylic acid, methvl 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

c) (0.6g). The residue was trifurated with ether then filtered to give the sub- title compound.

8 'H cpens 1.57-1.59(6H, d), 3.36(3H, s), 4(3H, s), 4.5(1H, bs), 5.3(2H, 5),7.24-7.28(1H, m),
20 7.73-7.76(1H, d), 8.30-8.32(1H, d).

) 1,2.3 4-tetralivdro-3-methyl-1-(isopro

ylmethyl]-thieno[2.3-d]pyrimidine-5-carboxylic
Sodiwm 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 m] 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



b) 1 2,3,4-tetrah d a-3-nmethyl-I-(isopropyl)-2.4-di oxo-6-12-oxot hi azol of
5.4-bl pyridin-1(2H)- ylnethvll-thienoi2 3-dl pyrimdine-5-carboxylic Sodi um
hydr oxi de (0.78m, 1M was added to a solution of the product of exaﬂzlﬁ i@
part a) 25 (0.35g) in tetrahydrofuran under nitrogen, Then 1 m of JARABE
was added to solubilize the mxture and the reaction m xture was stirred at
roomtenperature for 48h. The precipitate forned was filtered, washed with
tetrahydrofuran then ether to give the sub-title conpound (0.1Sg). M5 (ES)
(NI A+H) 433 YOR391f82006 WO 031011863 PCT/ GB02/ 03399 - ¥22/GB)2/03399

5-1(4S) - 4- Hydr oxyi soxazol i di nyl car bony131223- net h

1-1- (i sopropyl)-6-[2-oxothiazolo[5 4- bl pyridin-1(2H)- yInethYI-thleno

[ 2. 3-d] pyri m di ne-2,4(1H. 3H)-di one Hydroxybenzotriazole (0.12g) was added
to a SUSDGW§BQGSpﬁEﬁ&%&ﬁ&ﬁﬁﬁﬁ&nﬁjﬂﬁﬁﬂﬁghﬁﬂﬁﬂthmh$ynkqE%@h%gﬁﬁﬁyla” under
n|trogen After,lo m n, EDCI,(O 15-) was addEd and after another 40 5 mn,
(4S) - 4- hy dr gR3AdE B Z sy Imaipg-thug f HLEEAN-deRY tri et hyl ani ne (0. 07nﬂ)
were addedg dT&@bén@@ﬁizo@r(o mg;w ﬁdms aSﬁsbédéi@ﬁl ofthe FrOQN $RRREIS W) & OVer ni ght .
Wat er was add ﬁ%ﬂuwge nlxtuég mg %Ggg%ed wi t h di chl oromet hane. The
organi cs wef 955‘\)(%{8 R8I nalter E Lgptieddsdandaier @oeket4fen

c;)ncent r at egini (rasyaﬁyﬂaoxylﬁhmmgmedly@omd@w.osg) 2d trtb}hyﬁiﬂlﬁeC(QO’ﬁililﬁ et ogr aghy
eluting with 5% nol .in dic ane to give .t title c ound as a
Co whi Lot GRAR. B ERBET iy ViRl Bl eterange et Fotets Sosel ol

3. 16(3H, s)the Bixhite wﬁa ekfeddttd mﬂ:nigmloﬂ:fmaﬂ’hne Theldrddics b&ﬂe waéheﬁﬂwﬂth&nhd'ldnd’dange of

m, 5.11-5.57 7. 47 0-8.31(1H, d).
Exanpl e 32 98 %a%“isr%" e N f&%‘ﬁ% §711-5- (4S) - 4-
hvdr oxyi so x@zaniatc@rap}yj chatingovithl 5P methanol in dichloromethane to gwe the title compound as a

- 3-net hvl - r v I |n1d| ne 20 a)
1, 2. 3, 4- 'Ilet Fa jh%c1£“ R/% (lmecltlpatv13 (%gg%ﬂog DﬁB“ioiq?r%éit%hél( F’E 6(35[%_ )ogngl m dazol - |
-yl net hyl | 4 R4H; rangexdad, #4110 b8, 86-¢ RB{Ip3rangd dlinne5. H—iﬁ](ﬁﬁxgbl‘fmc’/ 411, m)met hyl
ester Prepay ﬁp7gﬁh%%ﬁ§§a§g@ﬁgqyre described in exanple 3 part c) fromthe

product of eXa

Example 32

15 6-[2,3-Dihvdro-2-oxo0-1H-benzimidazol-1-yimethyl]-5-[(45)-4-
hvdroxyisoxazolidinylcarbenyi]-3-methvl-1-{isopropyll-thieno[2,3-dlpyrimidine-
2,4(1H.3H)-dione '

yvlmethvl]-2.4-dioxo-thieno[2,3-d|pwrimidine-5-carboxylic acid, methvl ester

Prepared using the procedure described in example 3 part ¢} from the product of example 8
part ¢) and 2-methylmercaptobenzimidazole to give the title compound as a pale yellow solid
after purification by silica chromatography el\itmg with isohexane/ethyl acetate (1/1).

25 MS (ES) (M'+H) 459. 5 'H pepmiso 1.40-1.42(6H, d), 2.73(3H, 5), 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).



part c) and 2-net hyl mercapt obenzi m dazole to give the title conpound as a
pale yellow solid after purification by silica chromatography el uting J‘M’\l%ﬂﬁ
i sohexane/ et hyl acetate (1/1). 25 M5 (ES) (M +H) 459. S 1H D6DVSO
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. 1 7 JAN 2006 WD 03/011868
-123 PCT/ GB02/ 03399 b) 1

2, 3, 4- Tet r ahwydppuBetret hyl - | - (i sopropyl ) -6-[ 2- (et hyl sul papganbiboenzi m dazol
-1-y .nethyll-2,4-dioxo-thi enof 2, 3- dl pyssi_nm di ne- 5- car boxyl i.c acid, nethyl
ester nCPBA (1,2g) was added to a solution of the product of exanple 31 part
a)(0.64g9) in dichloronethane. The reaction m xture was stirred at room

tenper at ureogfl%z AL YL '-%282;5.@'& %gfx@@hﬁﬁby j b % sodi um
met abi sul ph _ rine. The

or gani cs methyl esiey at ed under vacuum

to give th @ﬁ;

6-[2,3-D hgn g%ﬁﬁ%ﬁ@la?n&g%zl%% %érrg&%%e%%&éﬁé?fntag?@éﬁ%y%ro 3-nmethyl -1 -
10 (i sopr opi}qh)OICﬂ_’neﬁlﬂ@ﬁ GhoreadiipR PaEe Eﬂ%ﬁmpyﬁrmﬁmpﬂmgm@b@hb regctoi d Sodi um
hydrogenogs%te@m&a@wﬁﬁe@éaﬁmw%daﬂgﬁaamm%msmoﬁ Qfifhe product from
exanple 32 part b) (0.54g) . in water. The reaction xture was heated at
reflux for hzdrﬁgenqq@@@%l@ﬁ . Thepraapies Wiors dNed oMEaaghesiymenliye theicet at e and t he
aqueous | aygkceNRseduh®@e7a8uAd 86k hOsuBiiVe cdiBund M Nre g esgpund (0. 79) .
MS(ES) (he+H) 415 15 d) ai% R ORI

6-[ 2. 3- D hydr o- 2- oxo-| H benzi m dazol -1 -yl net hvl | -5-[ (4S) - 4-

hydr oxyi soxazqh Bd)lM&ﬁthIH—bénzﬁmwbth/lmEthﬁﬂ-$ 2BHaBydhydrbiemaf-2, 3-C

| pyrimdine-2, 4 ] ) ng the procedure described in
exanpl e e G C T OT—E X aHTh 2 20 part c) to give the
title corrpcsnaldma]ﬁf&hegenmmoﬁate@tﬂSg}wés;ad&dItd mSpemiwm‘ttmgﬁaipmﬁoﬁleuﬁmmg with 0%

then 1% met tate f J b

bur 111 cat s A P8r IR RS Ve S o B S e B FaL MBSl i1 e (0505
to 5:95). MB§ARGIa) whdled th @mﬂ@camfs&ﬁmegqﬂamm@s RO th gd4 k. 45( 6H, M),
3. 16(3H  S)yp fncohpalmh 79 2N8& sty 4fs 6-5- 2(3H,

15

sarirep ) 00X

d) 6-[2.3-Dikydro-2-0x0-1H-benzimidazol-1-vimethvl]-5-[(45)-4-

hvdroxvisoxazolidinylearbonvl1-3-methvl-1-{isonropvl

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)
3 'H pspmso 300Mhz) 1.44-1.45(6H, m), 3.16(31—1, 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



range of nm), 5.5-5.57(1H, 2m, 6.99(3H, s), 7.2(1H m. 25 1 7 JAN 2006 WO
031011868 -124 PCT/ GB02/ 03399 Exanple 33 17
6-15,6-D'fuoro-2,3-dihydro-2-oxo-|H—benzinidazol-l-ylnethyll-5-((4.S'-4Mﬁ¢@%
oxv-2- isoxazolidinyl carbonyll-3-nethyl-I-(isobutyl)-tbieno

f2,3-dl pyrimdine-2,4(1H, 3H -dione K S NN | OCH 5 a)

5, 6-Di fl uoro-2-nmercapt obenzi m azole A stirred suspension of

3, 4-di fl uor oY@ HivtB@ani | i ne(2g) and 5% pal | adi um on chargQqatg.6:340M) in

et hanol (30 nl) was hydrogenated at 5 hgh,for 24 h. The mxture was filtered
through celite and concentrated in vacuo to give a solid whi ch was di ssol ved
in DVF (20nl) and treated with carbon disulfide (10 mM). The sol ution was
stirred forg L ;gnbient 10 tenperature. The solution was poured onto water
and the res xture was extracted wi th ethyl acetate (x3) The

conbi ned or Gane-Bifk ghydlee-2 24U : (184 pttoxyi-B+ vacuo to
gi ve a dark; 1H S,

br), 13 (s, 1D ' gdlerb'z ALY, irred
suspensi on of 5, 6- Di f| uor o- 2- nercaptoben2|ﬁﬂazole (2.49g) and potaSS|um

carbonate (1.78g) in acetone was Ireat wi th nethyl iodide (0.8m 1) and

stirred for 2h. The reaction was jevaporated to dryness and the residue
suspended in water (300ml). The m e mas exFracted wth ethyl
acet at e(x3). The comnbi ned or ganj. ac e dried (MgS™4) and
evaporated. 20 The residue masckhw%natogLa £Si 2/ 2: 8 et hyl :

acet at e-i sohexane) to afford the ;D?ftﬁkl conpound (1.95g). M5 (APCl) 215
[ MMH + ¢) 6-[5, 6-Di fl uoro-2-oxo-2. 31di hydf'o-| H benzi m dazol -1-ylneth |Y

1- 5- 4( 4, S)5- & 5.6-Difluoro-2-mercaptobenzimiazole
A stirred suspension of 3,4-difluoro-6-nitroaniline(2g) and 5% palladiwm on charcoal

(100mg) in ethanol (30 ml) was hydrogenated at 5 bar for 24 h. The mixture was filtered
through'celite and concentrated in vacuo to give a solid which was dissolved in DMF (20ml)
and treated with carbon disulfide (10 ml). The solution was stirred for 5h 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). & 'H pepmso 7.6-7.62 (2H, my), 8.3 (1H, s, br), 13 (5,

1H).

15 b) 5.6-Difluoro-2-(methylthiolbenzimidazole
A stirred suspension of 5,6-Difluoro-2-mercaptobenzimiazole (2.4g) and potassium carbonate
(1.78g) in acetone was treated with methyl iodide (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 (Si0,/2:8 ethyl acetate-isohexane) to afford the sub-title
compound (1.95g). MS (APCT) 215 [M+H]"

¢} 6-[5.6-Difluoro-2-ox0-2.3-dihydro-1H-benzimidazol-1-vimethvil-5-[{4.5)-4-

ﬁs dicne
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



hydr ox) i soxazol i di n-2-yl carbonyl | -1-isobu

1- 3-net hyl t bi eno[ 2, 3-dl pyri m di ne-2, 4(1H 3H)- 25 di one m CPBA was a 3 &2 6
di chl oronet hane and the reaction mxture was stirred for 1 h. The rea é W
m xture was poured onto a solution of 10% sodi um netabisulfite (160m ). The
two phases were separated and the organi c washed wi th sodi um

hydr ogencar bonate, brine then 1 7 JAN 2006 WD 03/011868 -125 PCTI GB02/ 03399
dried (MySOMyocamdiseoncentrated in vacuo to give a yellopbﬁgﬁﬂh &he foam was
treated with water (5ml), THE (5 m) an _sodi um hydr ogencarbonate (0.379).
The reaction mixture was stirred at reflTux for 48 h. A precipitate was
formed which was filtered and mashed mﬁth mater to give a white solid. The

eact i on m e ey il Hibentrhedl b HANS3AR 12 TheCtm 3a PRI am e
(0.24 m) xaa’qfd(.‘(mlﬁ)l‘lﬁ;(élmb))@pﬂsiﬁi«irrzmdnmmarbbi@ﬂe(mﬂ@grhmmamwddemh wikhe reaction
mxture vasyild {t!;&faxfo%s hehly %wgsﬂﬁ%ﬁwh}_clﬂ%vasﬁﬁérgd"aend%gm o QiR PRLOIr aphed

(Si2/98-2 € Acet at e- et Ive a
recrytalli siean« awmtmhﬁaﬁ@lsoln%wwtﬂem@wmﬂﬂf {7l HQBM@@H%&@D@I vvh| te

grggt ?H '§1e(o§9§9 qlh&@ac&&%mﬁ%mmr&u fbré%{%ﬂn%hgyagpeﬁ)g%?#%ﬁﬂ m,
5.7-5. 61(1 Habnd - T@@r@cmwﬁﬁhﬂmy Hgh . T3g3%ere gdet (The tedptionExisipsives Sifred - f

(4,5') - 4- Hygrany ks Qﬁ%éo‘rhélleé}au%v%k ERERANA dheO(s{d,HsBARRT acttaR @thanol) to
pvridin-3-yl meth

i sobut vl - 3- wwﬁw@ﬁoms yagfepyipilipaddiopenghaelteafiyg theitigeeompprng)as Ret hy|

6- (1 m dazo 1 VLhigiD W b3 ]
“i sobut yl - 3%1*- ’C%fst@ihlz ol |[o£<8:§)- 3 %@&E&’ 4¢6H m), 2022, 19(1Hm), 3.19(1H), 3.74

2, 3-dl pyr? 4rﬁ7éﬁfh@),56c4a$lwwv ét98 Sﬁﬁé’&fﬁ@rﬁbaaétﬁl fLmy 8P4 7@ Bhrend B3 g) ,
|n1dazolo[huaﬁ§hgyr|d|ne (0.4 m), potassiumcarbonate 20 (0.35g) and THE
(20nl) were stirred under nitrogen for 1h. Warer was added to the reaction
and extracted with ethyl acetate (x 2). The conbi ned organic extracts were
dried (MyS@gampisad concentrated in vacuo. The residue was chronat ographed

(Sic/9:1 e:-:[j?ﬂ')_‘;%‘? r&éy?s-ogaez)éﬁé}_len-z-vlcarbonvﬂ-6—(imidazo|1,2—11]Dvridin—?,-vlmethvl}-l-
15 isobutvl-3-methyihieno[2.3- rimidine-2,4(1 /. 3H)-dione

'a) Methvl 6-(imidazo(1,2-alpvridin-3-ylmethyD-1-isobutyl-3-methyl-2.4-dioxo-1.2.3.4-
tetrahydrothieno[2.3 imjdine-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 extracis 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



and the ethyl acetate) to give the sub-title conpound as a colourless oil.
LCVMS(ESI) 4275 (MrH + 25 1 7 JAN 2006 WO 03/011868 - 126 PCTI GB02/ Oi?jgﬁagﬁ
6- (I m dazofl, 2-al pyridin-3-ylrn:ethyl)-1-isobutyl-3-nmethyl-2 4-di ox0-

4- tetrahydrothieno[ 2, 3-dl pyri m di ne-5-carboxylic acid The product of part a
was treated wi th sodi um hydroxide (0.75m), THE (5nl) and nethanol (0.05
m) and the resulting solution was stirred for 2h under nitrogen. The

reacti on m xwgroa/o11Bsswas washed with ethyl acetate. The aguegbsizphase was
concentrated in vacuo to give the subtjfke conmpound (0.13g). c)

5-r(4s) - 4- Hydr oxyi soxazol i di n-2- | carbonyll-6-{imdazoll, 2-a]pyridin- 3-

| met hyl - 11- i sobutyl -3 -rnethvlthieno(2,3-dl pyrim dine- 2 4(1 H, 3H)-di one 10
The product 0 (184 : ]Z_Hﬁh&%mz)u HOBT (0.09g) was
added, fol / y _ triethylam ne
(0. 05mL) ancEuay ,, &2 0. 089) were added and the
reaction ni &Eé%r%ddﬁ@@fp‘éﬁhWa?ﬂeafe@%t%@&&um%&&de(((Wﬂ@ rendss byl aggkat e (10n)

wer e added. The two ases were separated and t aq layer was re-extracted
with ethyl &®raband tﬁh@%‘éﬂ%f’%ﬁl ‘msg%z?ﬁdcfore?%tup%t%ws@r dhejfepdign PEERGSO)  and
concent r atseehai Rash@twidh ety @cct@I I AheMR $hfdb ivh doB&kniite AP IRME Blistlthd)d Wi t h
anmoni um acet at e: acetonltrlle (80:20) to afford the title corrpound as a
white sol i dSoilesageame 1385 [ MrHf + Exanpl e 35 20

3- Met hyl - 6-1 2- et hyl i ndol - 3-yl n'ethyll-

-(isobutyl)-5- ,.

t hi enof 2. 3- 8 -] ar-ote

f.2-methyli Endmltvliﬂ-mé blz—:’: Bﬁﬂmﬂ- A1 H -ﬁlefld' ahydr0| soxazi n- 2-yl car bonyl)

t bi eno[ 2, _3: in di, 0 o] was prepared
by the rrefohgg %ﬁ”ﬁg‘?fd g @ Wag éj_gotljvé? i gﬁ[}z @mér gl&’%tll(b g?ﬁ W@%\%’B‘Fe 5 part b)
and tetrahydollowid Wm@:lzfﬂﬂég)h ywertitring fard @ min triethylamine (0.05ml) and (S)-
Hydroxyisoxizolidine. HCl (0.08g) were added and the reaction mixture was stirred for 16h.
Water (10ml) and sthylacetate (10ml) were added. The two phases were separated and the aq

layer was re-extracted with ethy! acetate. The combined organic extracts were dried

15 (MgS04) 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(APCY) 485 [M+H]"

Example 35 _
20 3-Methvl-6-[2-methvlindel-3-vlmethvyl]~-1-(isobutyD-5-(tetrahvdroisoxazin-2-ylecarbonyl)-

thieno{2.3-d]pvrimidine-2.4(1H .3 H)-diene

W) N
3-Methvl-6-[ 2-methvlindol-3-vimethyl]-1-(isobutyvD-5-(tetrahydroisoxazin-2-ylcarbonyl)-

" thienof2,.3- imidine-2.4(1H,3H)-dione
25 The title compound was prepared by the method of Example 1 part g} using the produnct of

Example 5 part b) and tetrahydro-1,2-oxazine hydrochloride.
MS (APCD) 495 [M-+H]"



M5 (APCI) 495 [MrHf+ 1 7 JAN 2006 WO 03/011868 -127 PC / GBO2/ 03399 .6'H
DMSO, 130 C 0-82 (6H,d); 1.72 (4H br s); 2.11 (1H, septet); 2.35 (3H, s) éEN%Uﬁﬁ
(3H,s); 3.6 (2H,br d); 3.70 (2H br s); 3.85 (2H,br s); 4.1 (2H,5s);

(1H,t); 6.95 (1Ht); 7.25 (1Hd); 7.35 (1H,d); 10.4 (1H br s). 5 Exarrpl e 36
6-f 2- Brono- 4. 5-di cbl oro-1 Hi m dazol - 1-vlnethvl | -5-f (4S)-4-

hydr oxyi soxazol i di nvl carbonyl | -3-net hyl -1 - (i sobutyl)thienof 2, 3-dl py,
rimdine- 2, 908186 - di one 10 a) PCT/GB02/03399

6- 12- brono- 4, 5-di chl oro-1 H i m dazol -1 -yhaet hyl | -1, 2, 3, 4-t et r ahydr o- 3- net hyl -
| - (isobutyl)-2, 4-di oxo-thienof 2,3-dlpyrim dine-5-carboxvlic acid, nethyl
ester The product fromexanple 3 part b) (1g) was added to a sol ution of

anhydrous AEHRERYT T ornu der e (Et iR el ARRE) B b B B o
t enper at ur éZH lorrd); 3. a3, bt Diehe Sdi2Hipt 9.1 GHE)Mel @H.trAA5 éﬂﬂu} ;AASEHLW); Ths et hyl
acetate (tgﬁg@)l J@ﬁbg ganics were dried over magnesium sul fate and

concent at ed 'uhder ced pressure. The residue was purified by flash

silica chromatography eluting with 20%ethyl acetate in isohexane to give
the subtig IEQa,g ggeund (0.84g). M5 (APCI) 524.9 [M+H . C5IHCDCL3 0.96-0.98

(6H,d), 2. m, 3.39(3H,s), 3.73-3.75 (2H,d), 4 (3H 20
s), 5. 36( 2H '_gg;ﬁgqmo-zl S-dichloro-1H-imidazol-1-ylmethv}]-5- -{(4.5)-4-
6- f 2- br oo 444, 3xdécsioRiMmyikiFbbil ihoo L ahydr o- 3- et hyl -

| - (isobut - -di y y c acid, Sodium
hydr oxi de ééﬂﬁvmw—aqueous sol ution) foll owed by nethanol (0.5nml) were

added to 25 a solution of the product of step a) (0.85g) in tetrahydrofuran
(7mL) and stirred at room tenperature for 20Pti1ours The precipitate forned
was filtered and washed wits tetrahydrof to give the subtitle conpound
as a white solid (0.81g). M5 (APC) 0.8 (\WH 1 7 JAN 2006

0

~N

| N
OA\N S N \Cl
‘T/‘ Br/quCI
H

a) 6-[2-bromo-4,5-dichloro-1H-imidazol-1-ylmethyii-1.2.3.4-tetrahvdro-3-methvi-1-

(isobutyl}-2.4-dioxo-thieno[2.3-dlpyrimidine-5-carboxvlic acid, methvl ester

10

The product from example 3 part b) (lg) was added to a solution of 2-brc;mo—4,5-

dichloroimidazole (0.73g) and potassivm carbonate (1g) in anhydrous dimethylformamide.
15 The reaction was stirted 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 chromatography eluting with

20% ethyl acetate in ischexane 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 (3H,
20 §),5.36(2H,s)

Sodium hydroxide (2ml of 1M agqueous 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]



WO 03/011868 -128 PCT/ GB02/ 03399 c)

6-f 2-Brono-4, 5-di chloro-I Himdazol -1-ylnethyl | -S-f (48)-4-

hydr oxyi soxazol i di nyl carbornyl | -3-met h- (i sobutyl)-thienof2 3-dl pyri m erjm,-mfﬁ
4(1 H3. 1~ dione Prepared using the procedure described in exanple | part g)
fromthe product of step b) in 5 exanple 10 and (4S)-4-hydroxyi soxal i di ne
hydr ochl ori de (product of exanple Ib) to give the subtitle conpound after
purificati onwpefpligeh silica chromat ography eluting w thadyigbhanol in

di chl oronet hane. M5 (APCI) 581.8 [ MtH] - 18LHDVSO 0. 89-0.91 (6H,d), 2.1-
2.2(IH m, 3.2(3H, s), 3.6-4 (5H m, 4-4.1(1H, m,4.6-4.8(1H 2nm,
5.34(2H, s), 5.51- 5.53(1H d) 10 Exanple 37 5 [(48) 4- Hydr a

xyi soxazol l@an&rafh&@stnwkd 1R -y hiefhh B3O MY h) - 6- [ 2 (et hyl thio)-

1H i m dazo [4, 5-b dlnf-ylrrethyll- |eno 3d yrlmdln
624(1H3 learbenyHi3nnethy b 2.3 fnyrins _
Pot assi um eg; bl xant hate (4, 51g) was added to 2 3-di am ni pyr| d| ne (2 518) in
et hanol (25nl) and water S The reaction mxture was refluxed for 24 h
t hen cool edtTeR&r9usEE HietRipss %éesm#&ﬁ FeekamRiech Pihg) Fom thernsefiuctodsisp &) i t h

et hanol t hesagpbes aﬁdx4g)-¥ﬁy@o;@ﬁbﬁhmhakymhbﬁde(@m@@cﬁ):f exaRpRab RS Sivd @aehy dr oxi de
(23nL, 1M s added tci)lahhl s solid angﬂﬁfter m n, iodonmethangé (1.3ml) was

added. The TRUfter PSTPORT AHF e PHRHIGEOR; By, filigao EReaemaAhs e Gl Ri Yht, t hen

extract ed wnéthanst hydiclasehahee. Mlse(Amgeﬂm% eyl a‘mmcmamr@t{%gi 1{1 vacuo.
nd the insol uble sol

The residue ate t.hanal
filtrated. ¥ H“ﬁtirﬁa(g 36\,4)#5{3 ) ét“eldl}? URLE-4 e Gt hé‘ﬁzf{lhﬁ Fék‘l due was
triturated s3dH,d)chl oronmet hane and filtered to give the 25 title-conpound
as a bei ge solid (440ngy). MS(ES) 166 [MtH}. S IHnm so 2.56 (3H, s), 6.68-
6.73 (1H"m, 7.44-7.47 (1H, d), 7.84-7.86 (1H, d). 1 7 JAN 2006 WO
031011868 Example 37

5-[(45)-4-Hvdroxyisoxazolidin-2-vlearbory!l-3-methyl-1-(ischutvl}-6-[2-(methvlthic)-

1H-imidazo{4,5-blpvridin-1-ylmethvl}-thienoi2,3-d|pyrimidine-2.4(1.H,3H-dione

15
a) 2-(methvlthio)- 1H-imidazo[4,5-b]pyridine

Potassium ethylxanthate (4.51g) was added to 2,3-diaminipyridine (2.5 1g) in ethanol (25ml)

and water (Sml). The reaction mixturs 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 filtrated. The filtrate was concentrated
under vacuum then the residue was triturated with dichioromethane and filtered to give the

25 title-compound as a beige solid (440mg). MS(ES) 166 [M+H]". § "Houso 2.56 (3H, s), 6.68-
6.73 (14, m), 7.44-7.47 (1H, d), 7.84-7.86 (1H, d).



-129 PCT/ GS02/ 03399 b) 1, 2, 3, 4-tetrahydro-3-net hyl -1-(isobutyl

-642- (nethylthlo)-lFLlsnldazo[4 5-b] pyridin-1-

yl met hyi | - 2, 4- di oxo-t hi enof 2, 3-dl pyri zni di ne-5-carboxylic acid, netHy]J@%ﬂﬁﬁ
Prepared fromthe product of exanple 3b (815ngy) and

2-(methyl thio)-1Him dazo[ 4,5- b]pyridine (exanple 37 part a)) (342ng) by
the method of exanple I3vii part a). The crude 5 material was purified by
flash silicavobymamat ography el uting with 50% et hyl acetg%ﬁ todssohexane then
3% net hanol in dichloronethane to give_{Jae title-conmpoun ? ng) as well

as the product of exanple 22i part a) (40 ng). MS(ES) 474 [N%Fﬂ+ 3'H CDC13
0.89-0.90 (6H, d), 2.1-2.2 (IH m, 2.8 (3H, s), 3.4 (3H, s), 3.6 (2H, d),
4.1 (3H, éﬂ H =7

Sodi um , 2,
(|sobutyl)

nyér oxi g6 %ﬁ%‘“%f‘hﬁﬁﬂ%gﬁ%&‘e@b‘?ﬁﬁ% aﬂtd?kﬁ%o BB 0 oxampl o 37

part b) ( E90rigine (emartple 3 Apmyicd)dB4Pmeh bythel methpd offesgepmie 13vEDagoThewasieadded t o

solubilis L e rred at room
t enper at uféﬁa?e% ﬁgis %‘?@byﬁgﬁg‘g&ﬁ%&%ﬁ%% Ig%%%y%oo/“ n ce¥#| e the sol ution
and the m tobexanyihen Yomedmmot dtdeaitloremaizpeo give ﬂmnﬂercorhgound (lPemg)epwpbund.
M5(ES) 460 - 1
54( 4S) - 4- %?%Eﬂ Budibt rapple 2 2 gt 2} (40 mel MAES) 474 VY 8 B epan S35 379 OB [ 2- (et hy
|tr“0)_H+(Q@122(H{m).8@Hs)34GHSL36QHd)4IBHAQ582@Hs)69&7@H
i m dazof 4, beg§y@qgﬂpnb yl met hyl ] -t hi enof 2, 3-dl pyri m di ne- 2, 4( 1H, 3H) - di one
Prepared from product of exanple 37 part c) by the net hod of exanple 1 part
g). The ¢tude material was purified by reverse-phase preparative HPLC -
el uting w ths@GehioNs ikdibBydtd3-Beth¥h 1 m%ﬂ%@%&ﬁ%ﬁ)-@ﬁﬂﬁﬁh&%rﬂ-om 25% to 95%
to give the t|tIe co pound . ). MS(ES) 531. 1494

g d-deop 70 (3H, 25 s), 3.18
(3H, s), 3. S%dl&n%)rﬁﬁﬁde @r&nl 1‘M)4wal a&d&h’lto Mo)uhoxﬂef@he‘br&iuét'dﬂexaﬁiiﬂe,37§m5b)5 9 (3H,

M. 7.1 1‘?19011{8 in terragydg‘ i'ljran rllzder nitro ge‘r]l.AM 1‘.2119190?“'213 adge3 to 50 ]Igb%?se th]é3solut10n

15 and the reaction mixture was stirred at room temperature for 3 hours. HCI (0.4m!, 2M) was

‘uil g

added to neutralise the solution and the mixture was concentrated in vacuo to give the title-
compound. MS(ES) 460 [M+H]"

d) 3-[(48)-4-Hydroxvisoxazolidin-2-vlcarbonvl]-3-methvl-1-{isobutyl)-6-[ 2-(methvithio)-14-

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]". § ‘Hpwmso 0.88-0.90 (6H, m), 2.1-2.2 (1H, m), 2.70 (3H,

25 s5),3.18 (34, s), 3.6-3.9 (54, 3m), 4-4.1 (1H, m), 4.6-4.8 (1H, 3my), 5.5-5.9 (3H, m), 7.1 (1H,
m), 7.9 (2H, m).



PCTI CB02103399 Exanpl e 371

5-f(4S) - 4- Hydr oxyi soxazol i di nyl carbonyl11- 3-net hyl - 1- (i sobutyl)-6-12-(nethvlt
hio)-3H imd azo f 4,5-bl pyridin-3-ylmethyll -thien o f 2, 3-dl

pyri ni di ne-2, 4(1 H, 3H) - di one 5 a) 17 JAN 2006
.2, 3,4-tetrahydro-3-nethyl -|-(isobutyl)-6-f2-(methvlthio)-3Himdazol[4, 5-Db]
p3ridin-3- ylmethy]1-2, 4-di oxo- thienof2, 3-d]pyrirnidine-5-carboxylic acid,
nmet hyl ester Qbtai ned fromthe reaction of exanple 37 part b). MS(ES) 474

[ MHH }. 8H CI B9'3®8-0.90 (6H, d), 2.1-2.2 (1H, in), 2)(:8/(:(83171)3398) 3.38
(3H, s), 3.66-3.68 (2H, d), 4(3H, s), 5160(2H, s), 10 7.19-4.23 (1H m,
7.90-7.93 (IH d), 8.28-8.29 (1H, d). b) 1

.2,3,4-tetrahydro-3-nmethyl -1-(isobu

1ty) - 6-f 2- ( ERidME i 0) - 3H-i m dazof 4, 5-b] pyri din-3- yl nethyl]-2, 4-di oxo-

t hi eno[ 2. 3-d) pyri m di ne-5-carboxylic acid Prepared fromthe roduct of
exanpl e 37i 9442 )-4-Ely dyoxpisexazalidinylearboayll-3-methyvl-1(isohuivl)-6- D -(methvlthio)-3 to give
the title-c i
azol i di nyl carbonyl ] -3-net hyl - 1- (i sobutv H inudazo f 4,
5-b] pyridin-3 -ylnmethyll-thieno f 2,3 -d]pyrimdine-2,4(1 H 3H)-dione
Prepared from product of exanple 37i parto®) by the nethod of exanple 1 part
g). The crude 20 material was purified by flash silica chromatography
eluting with 3% nethanol in dichloraoyefhane, followed by trituration with

i sohexane to give the title-conpou a“pale vyellow solid (10nmg). MS(ES)
531.1583 [ M+H] +. 8 "HCDCt 3 0. 91"9&1 H d), 2.17-2.26 (IH, in), 2.78-2.8
(3H, d), 3.36 (3H, s), 3.5-4.2 Gﬁ (2H, 3d), 5.43-5.74 (2H, m,

7.19- 7.26 (1H, m, 7.9-7.93 (1R &), 8. 28- ) (1H, d). 25 1 7 JAN 2906 WO
03/011868 -131 PCT/ GBBO2103399 |l e
3,5-Dimet hyl - I H pyrazol -4-vl et hyl | - 3-ethyl -5-[(4,)) - 4- hydr oxy- 2-
i soxazol i di nyl car bonyl | -1 - (i soproyl .
G BLE 11-3-

f 2, 3-dl pyri fileh-nicieranydnoey-Hem ‘
vlmethvl1-2,4-dioxo- thieno[2.3-dlpvrimidine-5-carboxvlic acid. methyl ester

Obtained from the reaction of example 37 part b). MS(ES) 474 [M+H]". 8 'H cpep 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-tetrahydro-3-methyl-1-(i
Imethyl]-2.4-dioxo- thieno[2.3- imidine-5-carboxvlic 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]"

imidazo[4,5-b1pyridin-3-ylmethyi]-thieno[2,3-d]pyrimidine-2 4(1H.3H)-dione

Prepared from product of example 371 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]". & 'Hepen 0.91-0.93 (6H, d), 2.17-2.26 (1H,
m), 2.78-2.8 (3H, d), 3.36 (3H, ), 3.5-4.2 (6H, Sm), 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 (14, d).
25



NN5 H a)

1,2,3,4-tetrahvdro-6-nethyl-1-(isopropyl)-2, 4-di oxo-thi eno[ 2, 3-d] p,

ri yM di ne-5-carboxylic acid, nmethyl ester Silver cyanate (13.5 Q) gJSMH@@d
i n anhydrous toluene (90 m) under nitrogen was treated dropwi se with
acetyl chloride (5.34 m) and stirred vigorously for 30 mn. The product of
to exanple 8 step a) (23 g) dissolved in anhydrous toluene (15 m) was added
and the m xtwo®owas stirred for 72 h. Ether (360 nml) wasmagdesdsand the
insoluble material was filtered off andjspashed with a smal.l, vol ume of

et her. The conbi ned organi c solutions were washed with saturated sodi um

bi carbonate solution, dried and evaporated. The residue was treated with a
sol uti on of E§%'lyg§ met hoxi de in nethanol (25wt % 64 nl) at roomtenperature
for 72 h. The reaction was cool ed inice and treated with trinethylsilyl
chl ori de (50:B5-RimethyldFpyrazold-vimethylhnathybdri{dPad-hvdsoxwiar ni ght . Al |l vol atiles

wer e reTTDVeﬁoia&ol@ﬁr@dﬁdﬂh%}ﬁoﬁﬁﬁ oG 1624 o gl er and et hyl

acetate. Drying and evaporation o € organic solutlon a residue,

whi ch was chromat ographed (Si 02/2:1 i sohexane-ethyl acetate then 3:2

i sohexane-ethyl acetate) to isolate the sub- +Pf1 e conpound(12.2 g). MS(ES)
283 [MtHli' 20 b
3-Ethyl-1,2, 3, 4-tetrahydro-6-net hyl 8- (i o'\b pyl ) - 2, 4- di oxo- #hi eno[ 2, 3-dl pyr
i m di ne-5- carboxylic acid met h-Thg e product of part a) (0.5q),

pot assi um car bonate (0.34g), et hy I 0.17nml), DVMF (5ml) and acetone

(5nal) were heated at 50 C for h'N"ThE re ion m xture was quenched with
25 water (5m) and then extract ed wilth ethyy dcetate. The organi c extracts

were dried (MgSO™) and concentratéd ©'n vacun? The resi due was

chr omat ogrSahed chr omat ogr aphed (Sl 02/8:1:1 HI sohexane et,hyl

acet at e- di cBHebhistrahydro-G-methylol(isop: b4 P 53]
"HCDC133 1. 2% @esteﬂ. 59(6H M, 2. 4(3H S), 3 95(3H t) 4. 01 4. 06(2H q),
g_ ?Bﬁ Or8r£) rlrSt ﬁﬁ@er cyanate dgA\S g sqgl?en u? ?a’l!hg %%qglugg(r 0(3&821&13 I%tgrggen ]v'v%sztre%;ed

| ) - 3- et hyl - drpRyiSs Wit sbiybdhidide ¢5134(hls ayrstpsd YigRoudlydbraR anit. IThe profidt 3F
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 ischexane-ethyl
acetate) to isolate the sub-title compound(12.2 g). MS(ES) 283 [M+H]" |
20
b) 3-Ethyl-1.2.3.4-tetrahvdro-6-methyl-1-(isopropyl)-2.4-dioxo-thieno[2.3-
carboxylic acid, methyvl 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 (5ml) and then extracted with ethyl acetate. The organic extracts were dried (MgS04)
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 'Hepes 1.23(3H,t), 1.59(6H,m), 2.4(3H,s), 3.95(3H,1), 4.01-4.06(2H,q), 4.6-4.8(1H, m).



dlpyri m di ne-5-carboxylic acid, nethyl ester The subtitle conpound was
prepared by the nethod of exanple 22 part a) using the product of HaTHAﬁQ%ﬁ
M5(ES) 327 [MtOH Br]+ 5 d)

6- 13, 5- D net hyl -1 H pyrazol -4-yl nethyli-3-ethyl-1.2,3,4-tetrahydro-I|-(isoprop
yl)-2 4- di.oxo-thienol2, 3-d] pvri m di ne-5-carboxylic acid, nethyl ester The
subtitle conpound was prepared by the nethod of exanple 26 part a) using the

product of pansowiss MS(ES) 334 [ MiH + 10 e) PCT/GB02/03399
6- 13, 5- Di net hyl -1 H p3razol - 4-yl met hyl | - 3¢ %thyl 5-i (4@ 4- hdr.oxy 2-
i soxazol i di nyl carbon Iy 1-1-(isopropyl)-thienol2, 3-d]p

rriimdine-2,4(1H 3H)-dione The product of part d) (0.6mmvl), diethyl
chl or ophosphat g/ 0yl 9 0f il (0. . i .
triethyl am ne - ‘ a i%e oni é%- Hsdbfed QQCQQQ T 15 30m n. The
prodcut of elpanml KV Haz‘ﬂ%fs added and the m xture was stirred
for 16h. The gu%a&eta WRSyIYRBERES, 1l 4 &dh:‘i‘fa&’d}h
car bonat e. Th% reacf?%% ?u?@ Was pu??fle s|cﬁhgﬁ?gﬁ§§§3%§§Ly el uting
THF: nethanonW@@32¥ﬂﬁ§)§W&Bﬁﬁﬁ%3d yel low foam which was furhter purified
by reverse; phase HPLC to give the sub-title conmpound as a white solid
(30ng). b HCNBO 1. 06 1. 18(3H m, 1 41- 1 53(6H m, 2. 1(6H s),
3. 42- 4. 18( 71d).943.5-Dignsthvh 1 if-pyragalid-ln bytqiphg prop)B¥- Exanpl e 39
?- ff(4S) 4%&@\5&2&@%@1&@%@51%@%1@@3&3x@mgﬂdsta3 nre;I hyl 12( I4 ?gaugﬁ))dG 12-
trifiuoromethy nyl met hyl I -thjen o rimdin e- i one
25 OH1 7 T\Pub%g%“’mﬁ“ﬁé/‘@i%%ed by4he Rdeds k) using the product

1,2.3,4- Tetmﬁ@yaﬂqdﬁﬁgﬁnhyhﬁ{ﬂ%|sobutyl) 2, 4- dIOXO 6-f2-(trifluoromnethyl) Che
nylnethyll- thien T2, 3-d] pyri m di ne-5- carboxyllc aci d

¢) 6-[3.5-Dimethvl-1 H-pyrazol-4-ylmethyl]-3-ethyl-5-[(45)-4-hvdroxy-2-
isoxazolidinylcarbonyii-1-(isopropyl pyii
The product of part d) (0.6mmol), diethyl chlorophosphate(0.09ml), 1-

nydroxybenzotriazole(0.08g), triethylamine(0.1ml) and acetonitrile (6ml) were stirred for

15 30min. The prodeut of example 1 part b) (0.08g) was added and the mixture was stirred for
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). & 'Hpmso 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
5-1(45)-4-Hydroxv-2-isoxazolidinylcarbonyl]-3-methyl-1-(isobuty)-6-{2-




To a sol ution of

5-Brono-3-net hyl -1 -(isobutyl)-6-[2-(trifluoronethyl)phenyl nethyl]- 17 JAN 2008
t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - di one (WO 0183489) in THE (60m) m?aé
added 5 i sopropyl magnesi uncthol ri de(2M solution in THF, 3.35ml) dropw se at O
C under nitrogen. After 5 min the mxture was treated with a strain of
carbon dioxide for 10 mn. The reaction mxture was quenched with water,

aci dified 2NVH@OB013%8 extracted into ethyl acetate (x3). pdPEeueesPi ned
organic extracts were washed with dilutg;#+C, brine, dried (MSO04) and
concentrated in vacuo to give the subtitle corrpound as a yellow solid
(2.48g). MS(ES) 441 10 [I\/HrH]} b)

5 [(48} 4- qr20.5x -T a.h Qg(g—u et YI= iI&gADHD ]-9%
(trlfluoro:%f‘h'ﬁ%%é_@ Y threno -
Prepar ed bythiehel2 defifycniidife-5 Mﬂwaﬂdnart g) using the product of part a).

MS( APCI ) 51?6 éL&m[u bﬂsﬁ?ﬁoﬁo%ﬁ%ﬁm [2-&% 1|-jla‘1 &‘;[;1311%@%3%1?( 3Hm,

3.5-3.8(4H 6(1Ht) and
7.8 (1Hd). m@@[%1 yrigidine-2 4(1H3H)-d10ne( 0183489) in THF (50ml) was added

5- [ (4S) - 45Hygl | 1 -6-[2-(nmeth
o H} . Og 4 %ﬁ%ﬁ%ﬁ%&@ﬁ“@%@%ﬁ353‘1)'&%%&“&"&9%%& [2-(me

pyrim di ne- 2fterSmp mq)tmgp@ﬁ@s tr@q:ddylthf stram of carbon dioxide for 10 min. The reaction

3,4-tetr ahyﬁrxanéwmhmehed m(u SR edﬁwﬁﬂzlﬁﬁ@éxnydtédhh@)em}métm gay ofel -yl met hy
|']1-2,4- dioxo-thienol 2. rimdine- E‘Har boxylic, acid;, net hyI ester The

subtitle c ofAFBRS @l"%&g‘”ﬁ‘fﬁéﬁ%\ 8 washed Fih Rl BneedshHY! &S03¢d part a) using

t he product coneeé.rraéd R vadp hegiFe asubtifl) co&@ﬁlma*aimydlll)ﬁ%ts&lldqﬂ BEglaasiEs) 44Y5( ESI) 423
[I\/H—l]} 17 200B WD 03/011868 -134 PCT/ GB02/ 03399 b)

, 2,3, 4-t'8t dro-3-nethyl -1-(isobutyl)-6-f2-(nmethylthio)-1Him dazol-l-ylm
et hyI | -2.4- dioxo-thieno f.2,3-d]pyriinidine-5-carboxylic acid Prepared by

Lhe et hod gfs RaRuR e Ao tAAG NS REGIGLGLRIE! @) VB(ESD) 409
trifluoromethylyphenvimethyl]-thieno[2,3- imidine-2,4(15,3H)-dione
Prepared by the method of example 1 part g) using the product of part a). MS(APCT) 512
15 [M+H]". § 'Hpmso 0.8(6H,m), 2.1(1H,pentet), 3.2(3H,m), 3.5-3.8(4H,m), 4.2(2H,m), 4.6-
4,7(1H,m), 5.5(1H,m),7.5(2H,m),7.6(1H,t) and 7.8 (1H,d).

Example 40
5-[{45)-4-Hvdroxy-2-isoxazolidinylearbonyi]-3-methyl-1-(isobutyl)-6-[2-(methylthio)-

20 1H-imidazol-1-yvlmethyl

a) 1,2,3 4-tetrahydro-3-methyl-1-(isobutyl)-6-[2-(methylthio)- 1 H-imidazo}-1-ylmethyl}-2 .4~
dioxo-thieno[2.3-
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(ESI) 423 [M-+HHT

imidine-3-carboxvlic acid, methvl ester




Cc) 5-1(4S)-4-hydroxy-2-isoxazolidinyl carbonyi]-3-methyl-I-(isobutyl)-6-f2-
nmet hyl t hi o) - 1H i m dazol -1

-ylniethyl]-thieno[ 2, 3-dlj2yrim dine-2. 4(1H, 3H) -di one Prepared by the7 neg sl
of exanple 3 part e) using the product of part b). MS5(APCI) 480 ' HDVSO
0.89-0.91(6H,rn), 2.11-2.15(1H ), 2.49-2.52(3H mM, 3.2-3.21(3H mM, 3.52 10
4.1(6H M, 4.62-4.78(1H M, 5.23-5.25(2H, m, 5.5-5.58(1H, mM, 6.97(1H d) and
7.21- 7.23(1H, M. 1 7 JAN 2006 WO 03/011868 Clains 1. A conpound of fornula
(1): R2 5 N ¥PI50183661) PCTI GB02/ 03399 wherein: R and RRTieaemsimdependent!|y
represent a Cl-6al kyi, C3-6al kenyl, C3.6gycl oai kyl C1_3al kyl:..or
C3-6¢cycl oal kyl ; each of which may be optionally substituted by 1 to 3

hal ogen atons; to R3 is |soxazoI|d|n 2-yl carbonyl or

tetrahydro
by one hydroxy [ : S, - ( _L 'S a ydrogen
at om or y 3 - at om or hydroxy group); Ar is a 5-
to I(c)- mnﬁ%ﬁa@é&b@&m&cﬁoﬁﬂﬁp H)M@ﬁ@ﬁﬂodﬂ&off%rﬂa)rﬂ{msﬁum nmay be is
het er oat ons_i ndependent|y sel ected from nitrogen, oxygen and sul phur, the
ring syste e ng optionally substituted by one or nore substituents
independeﬁtly sel ected fron1C1.4aIkyI (optionally substituted by 1,2 or 3

hydr oxy gro -911 &4 k,S)X %bnvli]laﬂ-mgtlﬂlf(l 1 (1sobutv1{]glf Ognehf\\/(ltkno) {ﬁIhal oal kyl,
Cl. 4al koxy
umdazol 1- lmeth l i
Prepared by the method of example 3 part €) using the product of part b). MS(APCT) 480
& 'Hpmso 0.89-0.91(6H,m), 2.11-2,18(1H,m), 2.49-2.52(3H,m), 3.2-3.21(3H,m), 3.52-
10 4.1(6H,m), 4.62-4.78(1H,m), 5.23-5.25(2H, m), 5.5-5.58(1H,m}, 6.97(1H,d) and 7.21-
7.23(1H,m).




g al koxycar bonyl, C34al kanoyl, oxo, thioxo, nitro, cyano, -N(R6)R7 and
-(CH2) pN(R&) R9, 20 hydroxy, C1.4al kyl sul phonyl, d -4al kyl sul phin. yI1 N
car banoyl, Cf. 4al kyl carbanoyl, di-(Cl.4al kyl ) carbanoyl, carboxy, ;‘@ g
6 menbered aromatic ring containing up to 4 heteroatons independently
selected fromnitrogen, oxygen and sul phur; pislto4 R6 and R7 each

i ndependently represent a hydrogen atom Cl Aal kanoyl or Cl1. 4al kyl, 25 or

t oget her w tWovdnaises t rogen atomto which they are attachegeiQpipa 5- to
7-menbered saturated heterocyclic rlng R8 and R9 each independently
represent a hydrogen atom CI1. 4alkan or Ct.4alkyl, or together with the
nitrogen at ﬁ to which they are attached forma 5- to 7-nenbered saturated
het erocycl i=2¥ng; 1 7 JAN 2006 WD 03/011863 PCTI GB02/ 03399 -136- or a
pharmaceutically acceptable salt or prodrug thereof. 2. A conpound accordi ng
to claim1l wherein R2 is t or ethyl. 5 3. A conpound according to either
claim1 or ‘¢l ai C?‘”W‘i‘&‘#@qfngﬁlydlg ethyl, n-propyl, 1- nethylethyl,

2- met hyl propyl, 2, 2-di net hyl propyl, cycl opropyl nethyl, trifluoronethyl
2,2,2- trifluoroethyl, 2- chloroeth%l 2- ghl or opropyl or
3,3,3-trifluoropropyl. io04. A cgfpo nd according any one of clains 1 to 3
wherein Qis -CO of -CHz-. according any one of clains 1 to 4
wherein Ar contains at least 1 r¥ng is 6. A conmpound according any
one of clains 1 to 5 wherein Ar at\l east 2 ring nitrogen. 7. A
conpound according any one of Qlaiﬁs 110 4 ﬁhereln Ar is selected from

i m dazol pyrazolyl, pyrrolyl, iBbxazolyl, pQgp qui nol yl, indolyl,
benzi m azonI 20 indazolyl, benztriazolyl, dlhydrothlazolyl

2, 3- dlhydroﬁemmoxazolyl yrrolo [ 2, 3- b]pyrldyl i mdazo[ 1, 2- a]pyridyl,

0220l 4 o b1 Uit il e LOLR AL DLRNEACY
2, 3-di hydr Mglpﬁhd@@g]kyh or éla(wclpqlk)@; each of which may bc optionally substituted by 1 to

3 halogen atoms;

10 R? is isoxazolidin-2-ylcarbony! or tetrahydroisoxazin-2-ylcarbonyl wherein each ring
is optionally substituted by one hydroxy group;
Q is —CO- or -C(R*}R®)- (wherein R* is a hydrogen atom or Cy_salkyl 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
i5  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), Ci.4alkoxy, halogen, haloalkyl,
dihaloalkyl, trihaloalkyl, C.4alkoxyCiqalkyl, C;.salkylthio,
C\4alkoxycarbonyl, Cyaalkanoyl, oxo, thioxe, nitro, cyano, NRYHR and ~(CH)pNRYHR?,
20 hydroxy, Ciualkylsulphonyl, C4alkylsulphinyl, carbamoyl, Ci4aikylcarbamoyl,
di~(C.4alkyl)carbamoyl, carboxy, or a 5 or 6 membered aromatic ring containing up to 4
hetercatoms independéntly selected from nitrogen, oxygen and sulphur;
pisltod
R® and R7 each independently represent a hydrogen atom, Cj.4alkanoyl or Cy.qalkyl,
35 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 Cr.qalkyl,
or together with the nitrogen atom to which they are attached form a 5- to 7-membered

saturated heterocyclic ring;



system bei ng optionally substituted according to claim1. 25 8. A conpound
according any one of clains | to 7 wherein Ar is substituted by 1, 2 or 3
substituents i ndependently selected from Crdal kyl (optionally substitptﬁﬂﬂﬁy
| or 2 hydroxy groups), G -.alkoxy, halogen, trihaloalkyl, d-4alk Itﬁl

C2- 4al kanoyl , oxo, thioxo, cyano and -(CH2)pN(R$)RO (wherein pis 1 or 2),
hydr oxy, C -4al kyl sul phonyl, carbanmoyl, C 4al kyl car banoyl

di - (d - 4al kyl ) car banoyl , carboxy, and a 5 or 6 nenbered aromatic ring 30
cont ai ni ng upy%%ou4sdiet er oat ons i ndependently sel ect ed f romcsidasogen, oxygen
and sul phur. 9. A conmpound according g claim1l which is: 1.7 JAN 2006 WO
031011868 -i 37 PCT/ GB02/ 03399

(S)-5-[4-hy i I, . =12 - 3- met hyl -

(3oL ga%ﬁ?%@g@g alefaids e SPEBARY bokredt ‘

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

5-[ 4- hydr oxyi soxazol i di n- 2-yl caxbonyl ] - 3-net hyl -1 - ( 2- net hyl propyl ) -6-(4-

qui nol i nyl met hyl ) t hi enof[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) -di one; s (9S)

6- [ 4, 5- di chP-or o-2cormewd csopding P aimp | whergin Roishmettiyl G-efal hy dr oxy- 2-

i soxazol isdi nyl car bonyl ] - 3- met hyl -

- (2-met hyl propyl )t hi eno[ 2, 3-d] pyri m di ne-2, 4(1H, 3H) - dione; (S)

5- [ 4- hydr ox3i 50XREBIPHIdIeRIdnE A ERSR R Banglsimy whereip R frettirly npramly 1) - 6- ( 4-

qui nol i nyl caslhaenil)i-hi@ , B2y ok dpy HbROpdpfintnyl, IDofhRRgi2 39 (S)
5-[4-hydrOXéj§gkag)lidiﬂ@giilgﬁrboﬁyfcgg-&gtﬁéFﬁG-[ é-nethyl-?l#indol-S-yl)m
ethyl]-1- (SEHRPH I SRrPoti2esRioroBroBy ey Sy thiflanrorsemyl- 4( | H, 3H) - di one;  (9)

5-[ 4- hydr oxyi soxazol i di n-2-yl car bonyl 1- 3-net hyl -1 - (2- et hyl propyl )-6-[ (1H py
(rj]r gly?i[ r2n %i . ] gyzﬁl( %ﬁ{ﬁg%d}%%oﬁ%%%% é%nchtl)fecﬂgms[ b 3herein Q is ~CO- of -CHj-.

5-[ 4- hydr oxyi soxazol i di n-2-yl carbonyl ] -3-net hyl -6-[ (2-net hyl -l H i ndol -3-yl)c
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?g?[Z,S- b] pyregedi n- 3-yl met hyl )t hi eno [ 2, 3-d] pyri m di ne-2,4(1 H, 3H)-di one;
5-[4-hydroxyisoxazo|idin-Z-%Icarbonyl]-S-nethyI-I-propyl-6-(1FprrroIo[2,3-b
] pyridi ns 6. A compound according any one of claims 1 to 3 wherein Ar contains at least 2 ring

nitrogen.

7. A compound according any cne of claims 1 to 4 wherein Ar is selected from
imidazolyl, pyrazolyl, pyrrolyl, isoxazolyl, phenyl, quinolyl, indolyl, benzimidazolyl,

20  indazolyl, benztriazolyl, 2,3-dihydrothiazolyl, 2,3-dihydrobenzoxazolyl, pyrrolo [2,3-
blpyridyl, imidazo[1,2-a]pyridyl, imidazo{4,5-b]pyridy1, 2,3-dihydrothiazolo[5,4-b]pyridyl,
2,3-dihydropyrazinyl, 2,3-dihydrobenzothiazoly! and 2,3-dihydrobenzimidazolyl each ring

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 Cj4alkyl {optionally substituted by I or 2 hydroxy
groups), Ci4alkoxy, halogen, trihaloalkyl, C;alkylthio, Cy4alkanoyl, oxo, thioxo, cyano and
--(CHz)pN(Rs)R9 (whereinpis 1 or 2), hydroxy, C,4alkylsulphonyl, carbamoyl, C;.
salkylcarbamoyl, di-(Cj.salkylcarbamoyl, carboxy, and a 5 or 6 membered aromatic ring

3%  containing up to 4 heteroatoms independently selected from nitrogen, oxygen and sulphur.

9. A compound according to claim 1 which is:



3-yl nethyl)thieno[ 2, 3-d] pyri mdine-2,4(1H, 3H)-di one; 20 (9S)
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-(2-net hyl propyl)-thieno[2, 3-d] pyrimdine-2,4(1H, 3H)-dione; (S

6-[ (3, 5-di net hyl -1 H pyrazol -4-yl) nmet hyl ] - 5- (4- hydr oxyi soxazol i di n-2-yl car bon
yi)-1- isobutyl-3-methylthieno [2, 3-d]pyrimdine-2, 4(1H 3H)-dione; (S) 5-
{4- hydr oxyi swxazissdi n- 2- yl car bonyi ) -1-i sobut yl - 3- net hyﬁcﬁcﬂo}mﬁaﬁ 25
trimethyl - 1H pyrazol - 4-yl met hyl ] t hi en03[72 3-d] pyri m di ne- 4( 1H, 3H) - di one;
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20 (S) 6-[4,5-dichloro-2-oxo-3(2H)-thiazolylmethyl]-5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-
methyl-1-(2-methylpropyl)-thieno[2,3-d]pyrimidine-2,4(1 H,3H)-dione;
(8) 6-[(3,5-dimethyl-1 H-pyrazol-4-yl)methyl]-5- {4-hydroxyisoxazolidin-2-ylcarbonyl } - 1-
isobutyl-3-methylthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;
(5) 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;
(R} 6-{(4,5-dichloro-2-methyl-1H-imidazol-1-yl)methyl]-5-{4-hydrox y-isoxazolidin-2-
ylearbonyl]-3-methyl-1-(2-methylpropyhthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;

(S} 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-{(2-methyl- 1 H-benzimidazol-1-
ylymethyl]-1-(2-methylpropyDthieno[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-methylpropyl)jthieno[2,3-d]pyrimidine-2,4(1H,3H)-dione,
(8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl] -3-methyl-1-(2-methylpropyl)-6-[(2-propyl-1H-
benzimidazol-1-yl)methylithieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



benzot hi azol yl methyl | thieno [2,3-d] pyrimdine-2,4(1H 3H)-dione; (S
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t hi eno[ 2, 3-d] pyri m dine-2,4(1 H, 3H)- dild (S)
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i chl or o- - 5- ydroxy-2 isoxaz
ol i di nyl car BBR§aF! %&t@tyﬁ%’#l thle“B%p@PW‘#‘éﬁ% %/Ig%g 195 i mi di ne- 2, 4(1
H, 3H) - di one{s)3-{#dydroxyisoxazolidin-2-ylcarbonyl}-3-methyl-1-(2-methylpropyl)-6-{(2-
i5 dc[;é Olh}/dr OXXXO?P §]{E‘hz1a(.)z|o o?SI tp b]pyxyfin:(l: ?r%nﬂ)lrrlethyl]t%ncngg d?py['muc{m@ JHIIJI g’ﬁ]-dlo?le I Hbenzi m
1- yl met hyl ] {Sh-5¢[4-hprbipydoedzhlidid-Lyicervofi2]- Bmethpylr- 2madhytyee @ )41 H; 134:)-- di one ;

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-(1#-pyrrolo[2,3-
blpyridin-1-ylmethylthieno{2,3-d}pyrimidine-2,4(1H,3H)-dione;
(8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyD)-6-[(2-methyl-1H-
pyrrolo[2,3-blpyridin-1-ylmethyllthieno[2,3-d]pyrimidine-2,4(1H,3 H)-dione;
5 (S)1-[1,2,3,4-tetrahydro-3-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-
methylpropyl)-2,4-dioxothieno[2,3-dJpyrimidin-6-ylmethyl)- LH-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-
1 (2-methylpropyl)thieno[2,3-d)pyrimidine-2,4(1H,3 H)-dione;
(R) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-6-{2-methyl-1H-indol-3-ylmethyl]-1-
(2-methylpropyl)thieno{2,3-dJpyrimidine-2,4(1 4,3 H)-dione;



(S) 6-[4,5-dichloro-2-nmethyl-1Himdazol-1-yl nmet hyl]-5-[4-hydroxy-2-

i soxazol i di nyl carbonyl ] -3-nmet hyl -1-(1-nmethyl ethyl)thieno[ 2, 3-d] pyrin ging-28es
carboxam de; (9S)

6-[ 3, 5-di ethyl -1 H pyrazol - 4-yl net hyl ] - 5- { 4- hydr oxyi soxazol i di n- 2-yl ] ar bonyl }
-3-nethyl- 10 1-(2-nethyl propyl)thieno [2,3-d]pyrimdine-2,4(1H, 3H)-di one;
(S)
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H benzi m da@®)6-{4-hydroxyisoxazolidin-2-ylcarbonyl }-3-methyl-1-(2-methylpropyl)-6-(5-
20 gquinolinylmethyl)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-dlpyrimidine-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 (8) 5-[4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(2-methylpropyl)-6-((2-methyl-1H-
pyrrolo[2,3,blpyridin-3-ylymethyl]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,b]pyridin-3~y1)methyl]thieno[2,3,d]pyn'midine—ZA(lH,3H)—didne;
(8)-5-{4-hydroxyisoxazolidin-2-ylcarbonyl]-3-methyl-1-(isobutyl)-6-{2,3-dihydro-6-methyl-3-
30 oxo-pyrazin-2-ylmethyl]- thjeno[2,3~d]pyrimidine—2,4(1H,3H)-dione;
(S) 5-[4-hydroxyisoxazolidin-2-yicarbonyl]-3-methyl-6-[(2-methyl)-1H-pyrrolol2,3-
bipyridin-3-yl)methyl]-1-propyl-thieno[2,3-d]pyrimidine-2,4(1H,3H)-dione;



yl methyl]-3-nethyl- | -propyl-thieno [2,3-d]pyrimdine-2,4(1 H 3H)-dione; 5-
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2) reacting a compound of the formula (10):

o CoH

(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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HZ\N l o CHak
OJ\T s
H1

(11)

with a compound of the formula Ar;

5 ¢} when Q is methylene, redueing a compound of the formula (12);

(12

d) reacting a compound of the formula (11) or (13) to form Ar by primary ring synthesis:

o
RE\N RN CHS
A Mg
=

Rt

(13)

10

e) reacting a compound of the formula (14) with R-L%

o R
RZ
SN l S %A
P S
H

(14)



optionally after a), b), c) or d), converting the conpound of the fornula
(1) into a further conpound of forrmula (1) and/or formng a 7 JAN 2006
pharmaceutical | y-acceptabl e salt or solvate thereof. 11. A pharnacéur*yJ
conposition conprising a conpound according to any one of clainms 1 to 9 and
a pharmaceutically acceptabl e adjuvant, diluent or carrier. 12. A conpound
according to any one of clains 1 to 9 for use in therapy. 13. The use of a
conmpound according to any one of claims 1 to 9 in the manufacture of a

medi cament for use in inhibiting the proliferation of T cells. 14. The use
of a compound according to any one of clains 1 to 9 in the manufacture of a
medi canent for effecting i munosuppression. 15. The use of a conpound

according to any: gnqjeﬁ | ai 1to ﬁ.ﬁm IEf nuf act ur e of & Qicanent

. R Q. .

for treating Yor reduc naéeClFﬁgggfog < ag? tevers aB?gr %B%Sﬁ]reﬁéntatl’o\‘/’%dea'in?c{m%ys di sease.
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. The use of a compound according to any one of claims 1 to 9 in the manufacture

of a medicament for effecting immunosuppression.

15, The use of a compound according to any one of claims | to 9 in the manufacture of a

medicament for treating or reducing the risk of reversible obstructive airways disease.



