WO 02/ 074750 PCT/ SE02/ 00475 1 METALLOPROTEI NASE | NHI BI TORS The present
invention relates to the use of conpounds for inhibiting

nmet al | oprwpDenaees and in particular to the use of phar na®eatSE0zD0475
conpositions as 5 therapeutic agents. The conpounds for use according to
this invention are inhibitors of one or nore netall oproteinase enzynes.
Met al | opr ot ei nases are a superfam |y of yprotei nases (enzynes) whose
nunbers in recent years have increased éranatically. Based on structura
and functional considerations these enzynmes have been classified into
famlies 10 and subfamlies as described in NNM Hooper (1994) FEBS Letters
354:1-6. Exanples of ndFEAAICROPRO TERESS ENNHIBITORS mat ri X

nmet al | opr ot ei nases (MWs) such as the col |l agenases (MW 1, MW, MW13),
t he gel ati nases (MW2, MW9), the stronelysins (MW3, MW 10, MW 11),

matrilysin ( 7 net al | oel gs 2 en | ysi.n..(MWP 19), the

MT- MVPs  ( MVP p%ﬁ@é&% { %q tﬁ/f\/%l‘]i‘%us"tﬂ mgg%rﬁ?mg%aml ysin or 15
MDC fami | tbiHGidd A8 if HRHSRS BHRSER FPHaPRIGRALSorI RIS ad NF
convertlnémmﬁkﬁeﬁgg &gDANﬁ ﬁd TACE); the“astacin fanlrgﬁVhlcﬁ i ncl ude
enzynes sﬂﬁhqﬁmucagmﬂgllagen processi ng proteinase (PCP); and ot her

net al | oprot ei nases such as aggrecanase, the endothelin converting enzyme
famly and tf{éeaﬁ@ip@v@fa&pws&@ﬁ%ém@ﬁethléﬁwwéonf RiybitoreofeAT B ot ei nases

are believe ortant JMn t.hor f ease
processes erﬁao{{‘)pirﬁvlgﬁ ntzlyglg?.le F& e? maﬁaggr(é@l‘useggr?aénnbp gfopr{?lgmélsgsel opnent,
bone for ”?éﬂz? esPRBRoRNIbRR m%&é@éaﬂ%@qﬁdr@aemﬁwmy OBased BhS is based
on the ability of the nmetalloproteinases to cleave a broad range of matrix

subst r at estrsatefal asd fioktieme nonsiderasions leye emzyanad hbvdbbenetassified into families

Met al | opr ot ei nases, are al so believed to rtant in _the 25 processing,
or - ec ot Pof IR gicaib grioaped bRt doRsE 1IHORE RS drebsrs St b ramDes o

f TN 0 ,
o shedai MG dpss i R RE rAGE mbbABRRiARAO P SRS BIBGERRL"D,
affinity pﬁquw N@@P33)( ﬁl@rge@uﬁpsreg (m@mlmw% ltﬁé stgelMindiMMPgper et

al., (1997) Bi ochem J. 321:'265-279 ).
MMP10, MMP1 1), matrilysin (MMP7), metalloelastase (MMP12), enamelysin (MMP19),

the MT-MMPs (MMP14, MMP15, MMP16, MMP17); the reprolysin or adamalysin or

15 MDC family which includes the secretases and sheddases such as TNF convetting
enzymes (ADAM]10 and TACE); the astacin family which include enzymes such as
procollagen processing proteinase (PCP); and other metalloproteinases such as
aggrecanase, the endothelin converting enzyme family and the angiotensin converting
enzyme family.

20 Metalloproteinases are believed to be important in a plethora of physiological disease
processes that involve tissue remodelling such as embryonic development, bone formation
and uterine remodelling during menstruation. This is based on the ability of the
metalloproteinases to cleave a broad range of matrix substrates such as cbllagen,
proteoglycan and fibronectin. Metalloproteinases are also believed to be important in the

25 processing, or secretion, of biological important cell mediators, such as tumour necrosis
factor (TNF); and the post translational proteolysis processing, or shedding, of biologically
important membrane proteins, such as the low affinity IgE receptor CD23 (for a more

complete list see N. M. Hooper et al., (1997) Biochem J. 321:265-279).



WO 02/ 074750 PCT/ SE02/ 00475 2 Metall oprotei nases have been associated with

many di seases or conditions. Inhibition of the activity of one or nore

nmet al | oprwoDernages may wel | be of benefit in these di seas@sT/Sen2/aantiti ons,

for exanple: various inflammatory and allergic di seases such as,

inflammation of the joint (especially rheumatoid arthritis, osteoarthritis

and gout), 5 inflammation of the gastrosintestinal tract (especially

i nfl ammat ory bowel disease, ulcerative“colitis and gastritis),

i nfl ammation of the skin (especially psoriasis, eczema, dermatitis); in

tunmour netastasis or invasion; in disease associated with uncontrolled

degradati on Qfethii6proitinad&aiavebadn 4886diardd SHBInAT ASd8Ra): thAditibss. ThRibRRAE

resorptive disease (such as osteoporosis and Paget's disease); in diseases

associ at edfvietdetiatig of amnt orlflo@nyétalimetsinasestthay walhheofbknefit inabese disasdel | i ng

associated wth di ahetes, periodontal disease fsuch,as gin%ivitis),

corneal ulo &pRiitions, 1T Xampie: Y nflammptory andallergp disgasey gich@sndi t i ons

(such as c¢olonic.ana T0S] . .healing. . ..de |.j Rati ng
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i n cardiovascul ar diseases is such as restenosis and at heroscel erosi s;

ast hma; r higerdtive colifislamhgastritts), olnflemaetion of theukimnieapegially peakesss, CCQERD) .

MWP12, al so known .as nacrophage el.astase, or, netall oel stgfe, was kpitially
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Journal of Biological Chemstry, 268: 23824] as well as in foamcells in

at her ascl engibgenesissihereshfnviad soltagen remodellinglBssiatpgrvith dzabhtss, pesiedomiab] . A
arett.e snmoke for
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The role of MWs such as MW12 in COPD (enmphysema and bronchitis) is
Alzheimer’s disease; extracellular matrix remodelling observed in cardiovascular diseases

15 such as restenosis and atheroscelerosis; asthmé; rhinitis; and chronic obstructive
pulmonary diseases (COPD).

MMP12, also known as macrophage elastase or metalloelastase, was initially cloned in
the mouse by Shapiro et al [1992, Journal of Biological Chemistry 267: 4664] and in man
by the same group in 1995. MMP-12 is preferentially expressed in activated macrophages,

20  and has been shown to be secreted from alveolar macrophages from smokers [Shapiro et
al, 1993, Journal of Bioldgical Chemistry, 268: 23824] as well as in foam cells in
atherosclerotic lesions [Matsumoto et al, 1998, Am J Pathol 153: 109]. A mouse model of
COPD is based on challenge of mice with cigarette smoke for six months, two cigarettes a
day six days a week. Wildtype mice developed pulmonary emphysema after this

- 25 treatment. When MMP12 knock-out mice were tested in this model they developed no
significant emphysema, strongly indicating that MMP-12 is a key enzyme in the COPD
pathogenesis. The role of MMPs such as MMP12 in COPD (emphysema and bronchitis) is
discussed in Anderson and Shinagawa, 1999, Currént Opinion in Anti-inflammatory and

Immunomodulatory Investigational Drugs 1(1): 29-38. It was recently discovered that



di scussed in Anderson and Shi nagawa, 1999, Current Opinion in
Anti-inflamuatory and | mmunonodul atory Investigational Drugs 1 1 : 29-38.
It was rewenioy4760 scovered that WO 02/ 074750 PCT/ SE02/ 004PBET/SE0BMBRI ng

i ncreases macrophage infiltration and nacrophage-derived MVP-12 expression
in human carotid artery plaques Kangavari [Mtetzky S, Fishbein MC et al.,
Crculation 102:(18), 36-39 Suppl. S, gct 31, 2000]. MW13, or collagenase
3, was initially cloned froma cDNA |ibrary derived froma s breast tunour
[J. M P. Freije et al. (1994) Journal of Biological Chemstry
269(24):16766- 16773]. PCR-RNA analysis of RNAs froma w de range of

tissues i neiokiipgeertdsat nidiphageifiliefdnQAd Wasrdphhgd-getited NVERSE exRERIONOMAS
as it was not found in breast fibroadenomas, nornmal or resting mamary

gl and, pl aebwnan carpiid artenyvpdagues itapgayari [Ma(b%zlat%, Hishhear MiG ef agl @mdulatbon i n
breast cancer ce i,nes (T47-D, -7 and ZR75-1). Subsequent to this
observat i m%iésﬁﬁ@ g éﬁt ﬁetzgg&ed in transformed epider mal

kerati nocyte J

82) : 243- 2%0] W@ag%&?ﬂ%@%sﬁr@s&gﬁg}?%Kéq]ﬁﬁginséboﬁlﬁ(‘lﬁ‘o %ﬂe%?dlgg%a Am J.
Pat hol s 1%idad)tud88r FO8]. Iamlelﬁwtdzer(M4)U¢lﬁﬁalrcﬁ“Hﬂﬂog¥aar ChémBtry 2b9(24Y: 18&6) J.
Invest. Dermatol. 109(2):225-23 1 ]. These results are suggestive that MW
13 i s secrlé6{&d PER-Rienetalysied RYisHiom awidstange afidssiesyindeaied dtolt MBIPILH t he
extracel lular matrix ign 15 and c LiX.,i.n erac i on, associ at ed
ot et adkBE Bt §° Blong Bu oS af Mt futhdif bep LuERoTES one
and in mal hi Relha i ﬁﬁjﬁﬂ}t d shed
data i npl |nggﬂa1%g{&% 13 pflg’ryésI a’Plﬁegﬁ%AﬁfﬁgQ%gpﬁ%\%b?ﬁb?t ot 1dtlggrznectl ve

tissues. lkboin brast aneer celblisdsTaMD,WICH-7MYR ZI87 551 )5 Whisiséicat HkiS obsegvdtionand
preference for degra type I collagen [P. G Mtchell et al., (1996) J.
eyt

ain. PnvaéyPldpa tedagdran orwthpgtqrmg{kgatlnocy@g%) Johaessen ecHeni cal

J I dt

duri ng pr U8y CLETP VDI ek dRer bt SamBR s RorR it oot dlan
et al. 5 (%9@77) AbRD. PARNESS1 (27808508 lafid 62 Rlerrhhl RBARIROAirc®) er%'z (5199% PP7)
Dev. 208(3) : 387-397 in destructl ve joint diseases such eumat oi d
and ost eolra/re‘stetmaio[ Q@Qﬂﬁ{%é] €Theat resulfslad 6hggkstiRthatiMP 13 i23eca&0d 595,

P. G Mtchell et 25 al J. din. Invest. 97(3? 761-768; O, Lindy
et al., (Pvowys g(mqgirqnn‘,hghﬂw@[}wnd may be involved In the extracellular matrix degradation

15 and cell-matrix interaction associated with metastasis especially as observed in invasive

breast cancer lesions and in malignant epithelia growth in skin carcinogenesis.

Recent published data implies that MMP13 plays a role in the turnover of other
connective tissues. For instance, consistent with MMP13’s substrate specificity and
preference for degrading type II collagen [P. G. Mitchell ez al., (1996) J. Clin. Invest.

20 97(3):761-768; V. Knauper et al., (1996) The Biochemical Journal 271:1544-1550],
MMP13 has been hypothesised to serve a role during primary ossification and skeletal
remodelling [M Stahle-Backdahl ef al., (1997) Lab. Invest. 76(5):717-728; N. Johansson
et al., (1997) Dev. Dyn. 208(3):387-397], in destructive joint diseases such as rheumatoid
and osteo-arthritis [D. Wernicke et al., (1996) J. Rheumatol. 23:590-595; P. G. Mitchell ez

25 al., (1996) J. Clin. Invest. 97(3):761-768; O. Lindy et al., (1997) Arthritis Rheum
40(8):1391-1399]; and during the aseptic loosening of hip replacements [S. Imai ef al.,
(1998) J. Bone Joint Surg. Br. 80(4):701-710]. MMP13 has also been implicated in
chronic adult periodontitis as it has been localised to the epithelium of chronically

inflamed mucosa human gingival tissue [V. J. Uitto et al., (1998) Am. J. Pathol



40(8): 1391-1399]; and during the aseptic |oosening of hip replacenents [S.
lmai et al., (1998) J. Bone Joint Surg. Br. 80 U4:701-710]. MW13 has al so
been i nplwoavmett7s;h chronic adult periodontitis as it hasPo#SR0l/@aad i sed to
the epitheliumof chronically inflamed nmucosa human gingival tissue [V. J.
Utto et al., (1998) Am J. Pathol WO 02/ 074750 PCT/ SE02/ 00475 4
152(6):1489-1499] and in renodelling of 4the collagenous matrix in chronic
wounds [M  Vaalanp et al., (1997) J. Invest. Dermatol. 109(1):96-1 0 1 ].
MWP9 (Gel ati nase B; 92kDa Typel V Col | agenase; 92kDa Cel atinase) is a
secreted protein which was first purified, then cloned and sequenced, in

1989 [ S. M15X6h):Ne89v1 £99]ahd irPreddiBBinglof ti¥ cullaghi®ims nd6dk (nddhronid Hdhadsl421;
publ i shed erratumin J. Biol Chem (1990) 265 (36): 22570]. A recent review
of MWP9 pivawlagwse!ah, @90¢) J. bntest Bgrmatol. d02da104iI0éH i nf or mati on and

et al | opr ot eidEadcBlgse HEgpkDh Tyyen), Eethree: PDCohiERaNS SIBFeEs - 14
Academ c S s = = L.Ng: Pajeat rgr; om
that revi B ticlepatEaREide it corbl Bl St QRGP0 13 1" Skt ]
restrict ed1989) meBioy Chem RHgROY. 472134 PEX,; phmﬁﬁhewémgumtipdpbnﬂlc&smjs(1990)
osteocl asts, neutrophils and macrophages. However, it's expression can be

i nduced i B63 FEQe?225dRb deterentaendew of MMEP peeviidestapsaeellppt spawes far detaidédat or s,

i ncluding. expgsure.of the cells to gro f agt.or r okines. .These are
he sane RO ATq Feleiences G RRIRE it i & 2o g QDS B ety y
response. 1 r c gt ' i S _ i nactive

Pr o- enzynel\&\?\ﬂwgh&iegg%gbls%ghﬁ#gbmg\}g%% Boffrw%ﬁgﬁ %gﬁa?ﬁial ly active
enzyne. TRAeadsmit@ases ISBN O 1284 5090-T)hiThe dellowiag points die diawn &om@ theatrevikmown.

The bal ance of active MW9 versus inactive enzyne is further regulated in
vivo By bPhildla¥edod. Wetth(1PPRP- 1 (Ti ssue Inhibitor of Metall oproteinases

)7t A 2L GRECH AN BRI B Pt BRSSO B U N 70
bal ance Ofropiybized o XRIRES h&RrdphilPaRMYBSopRAREY AR er, itTRprelQorfdn pee MVP9
and the presence of TIMP-1 conbine to determ ne the anount of
catal yti calduyedsintthase sivedellsanciin iothep celb types by sevetabomdiasirs. anclRdingeol ytical |y
active Mvg))?posure of the cells to growth factors or cytokines. These are the same mediators often
15 implicated in initiating an inflammatory response. As with other secreted MMPs, MMP9
is released as an inactive Pro-enzyme which is subsequently cleaved to form the
enzymatically active enzyme. The proteases required for this activation in vivo are not
known. The balance of active MMP9 versus inactive enzyme is further regulated in vivo by
interaction with TIMP-1 (Tissue Inhibitor of Metalloproteinases -1), a naturally-occurring
20  protein. TIMP-1 binds to the C-terminal region of MMP9, leading to inhibition of the
catalytic domain of MMP9. The balance of induced expression of ProMMP9, cleavage of
Pro- to active MMP9 and the presence of TIMP-1 combine to determine the amount of
catalytically active MMP9 which is present at a local site. Proteolytically active MMP9
attacks substrates which include gelatin, elastin, and native Type IV and Type V collagens;
25 it has no activity against native Type I collagen, proteoglycans or laminins.
There has been a growing body of data implicating roles for MMP?9 in various

- physiological and pathological processes. Physiological roles include the invasion of

embryonic trophoblasts through the uterine epithelium in the early stages of embryonic



attacks substrates which include gelatin, elastin, and native Type IV and
Type V collagens; 25 it has no activity against native Type | coll agen,

pr ot eogl ywang/ont750 am ni ns. There has been a growi ng body @®CTSEDEH00475
inplicating roles for MW9 in various physiological and pathol ogi cal
processes. Physi ol ogical roles include the invasion of enbryonic

trophobl asts through the uterine epithe%iunlin the early stages of
enbryoni ¢ WO 02/ 074750 PCT/ SE02/ 00475 i npl antation; sone role in the
growt h and devel opment of bones; and migration of inflanmatory cells from
t he vascul ature into tissues. MW-9 rel ease, neasured using enzyne

| Mmunoass ﬁﬁ%laﬁ‘@ﬁo@ | s9felrb AR theYgreRiAaeRRvERpriechtb fAon8R dnd Hué%ér&'@ﬁr nantant s
fromuntreated asthmatics conpared with those from ot her popul ati ons

[Am J. Redlamitgbly dllMfilom Bieohsculaoe idtB9igsuet7 (5):583-591]. Al so, increased
MVP9 expression _has, been observed in certain other pathaol ogical conditions,
t her eby i mpMMBH rlpasavmeeasired Pgégé@zymmwswcwa%gg@mt y&nh#nced i

t umour stas SIS rup ure in
at her oscl r oglana ﬂe‘%yf\ L@l?ﬂaﬁ?ag&st%onwgér%ag%cf@s gwgreré Jgﬁ‘ tggse% }Eﬁr al

I nf ar ct i opepul&idvyiPA. (Icnéépagelm&smﬂ ,Blapwa@mﬂ @[) - RIS eAlsbsmereééde
enzyne of the matrix et al oprotelnasefam yt is preferential ly

expr essedMNMP9H expresspdn has. bekabbseret udicesain btict patheloplvEl @nilsioex pharstsed al so
in other cells, such as steoarthritic chaondrocytes, [Shlopov et  al, 1997,
Art hriti sitplisghing YEVIB ém fliscaskprocsseRsRbAs IO e Artheibisi m@oeameta%ta%e tissue

frbroti o Hbetd s RSP SPRI N0 bR MG B e 08 a0 °
l'i ke pul nedtefiaty cBREAYSLIRN aWMI@@goﬁound to be up-regulated in

osteoarthritis, indicating that blocking MW-8 nmany al so be beneficial in
this di seas eMMRA&(Sol(lgenameR ysutrophjl dodagens$:) kin &hkDPremzyrhie pfidhe meatrix x

11 br obl asPERHEBRG FRHY ?h%r”iséayr&fer%é@f iprosied 1 sRigonliiy Lo SaRies 101, .
e odont phBERy L4143 281y PP B g OSERgERY Ll o o
Res., 22: BhidRy.et M/I?937 i AriidtERIRUOCY0L06 DYy NIRERIpréd®icad bjﬂﬁ@l.)tfo@ﬁﬂs Bard variety
of ¢ hr on! c?ause tissue remodelling, and hence blocking MMP-§ should have a positive effect in
15 fibrotic diseases of for instance the lung, and in degradative diseases like pulmonary
emphysema. MMP-8 was also found to be up-regulated in osteoarthritis, indicaﬁng that
blocking MMP-8 many also be beneﬁéial in this diseaseﬁ.
MMP-3 (stromelysin-1) is a 53 kD enzyme of the matrix metalloproteinase enzyme
family. MMP-3 activity has been demonstrated in fibroblasts isolated from inflamed
20 gingiva [Uitto V. J. et al, 1981, J. Periodontal Res., 16:417-424], and enzyme levels have
been correlated to the severity of gum disease [Overall C. M. et al, 1987, J. Periodontal
Res., 22:81-88]. MMP-3 is also produced by basal keratinocytes in a variety of chronic
ulcers [Saarialho-Kere U. K. et al, 1994, J. Clin. Invest., 94:79-88]. MMP-3 mRNA and
protein were detected in basal keratinocytes adjacent to but distal from the wound edge in
25 what probably represents the sites of proliferating epidermis. MMP-3 may thus prevent the
epidermis from healing. Several investigators have demonstrated consistent elevation of
MMP-3 in synovial fluids from rheumatoid and osteoarthritis patients as compared to
controls [Walakovits L. A. et al, 1992, Arthritis Rheum., 35:35-42; Zafarullah M. et al,
1993, J. Rheumatol., 20:693-697]. These studies provided the basis for the belief that an



ul cers [Saarial ho-Kere U. K et al, 1994, J. din. Invest., 94:79-88].
MWP-3 nRNA and protein were detected in basal keratinocytes adjacent to
but di st awoOfoeom76thhe wound edge in 25 what probably repres@cr$SENH@®43i t es of
proliferating epiderms. MW-3 nmay thus prevent the epiderms from

heal i ng. Several investigators have denonstrated consistent elevation of
MWP-3 in synovial fluids fromrheumat oi % and osteoarthritis patients as
conpared to controls [Wal akovits L. A et al, 1992, Arthritis Rheum,
35:35-42; ZzZafarullah M et al, 1993, J. Rheumatol., 20:693-697]. These
studi es provided the basis for the belief that an WD 02/ 074750
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di sruption of extracellular matrix resul Fl ng 1n inflanmation due to

| ynphocyt iresultiig intinfdrhmationdud wdgmphoctic uiitratidn, ionl@gof styucturelciategsityy f or
organ function. A nunber of netall oproteinase inhibitors are known (see for
exanpl e t HECesEHY ¥ eyean BIgen. nhi bi tors by Beckett R P. and Wiittaker M,

1998, Exp. Opjn. Ther..  Patent.s 8(3):259-282]. Different classes of
compounds. oy AU R L Grogr ClnBhisp S Bivhip G o eiminnfe BF R et

i nhi bi i ngviNgr mﬁwﬁoﬁeaﬁé&e&mﬁ.l £ASPRittalINIL 2668, BMp. ©birfIThérl B98nisChem cal
Revi ews 99(9):2735-2776] review a w de range of = known MWP i nhibitor
conpounds.8(hzHP-204t Piffidrant dasses dfawhipoenddvRay Indviekli fferentr degudes @ patencyindi nc

bi ndi ng group.or ZBG_ (functional gT]r oup capabl e of chelating the active site
zinc(11) iseleytivifior phahiting garqpscpsialiparotgingsss: whi ch provi des a hydr ogen bond

interacti on Wi, n b n . si.de chains whigch
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Zi nc bi ndikagwa MMPSinhiBitkNEMpMEs.i Thishitdte it ah BELURE MRIPORKBitbEredGird a

groups, hydroxam c acid groups, sulfhydryl or nercapto, etc. For 15

exanplle, Whicthiedieg giduper ZBG (fusdime! grhoep tglabbwifwhelii thelaichve steszinc(@ O H H
0]

StiL NHM?on), at least one functional group which provides a hydrogen bond interaction with the

enzyme backbone, and one or more side chains which undergo effective van der Waals

interactions with the enzyme subsites. Zinc binding groups in known MMP inhibitors

include carboxylic acid groups, hydroxamic acid groups, sulthydryl or mercapto, etc. For

15 example, Whittaker M. et al discuss the following MMP inhibitors:

O
s

N
H

The above compound entered clinical development. It has a mercaptoacyl zinc binding
group, a trimethylhydantoinylethyl group at the P1 position and a leucinyl-tert-
20 butyllglycinyl backbone.



ON O N The above conpound entered clinical developnent. It has a

mer capt oacyl zinc binding group, a trinethyl hydantoinylethyl group at the
P 1 positwomands@a | euci nyl-tert 20 butyll gl yci nyl backbomeT/S¥/@27074750
PCT/ SE02/ 00475 7 O OH HSNNv NHWw H/ O ON O The above conpound
has a mercaptoacyl zinc binding group and an imde group at the P 1
position. O HOR N NHO ONON 5 The above conpound was devel oped for
the treatnment of arthritis. It has a non-peptidic succinyl hydroxanate
zinc binding group and a trinethyl hydantoi nyl ethyl group at the P 1
position. OJo HORN NJ Il-lz J O
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The above compound has a mercaptoacyl zinc binding group and an imide group at the P1

position.

s The above compound was developed for the treatment of arthritis. It has a non-peptidic
succinyl hydroxamate zinc binding group and a trimethylhydantoinylethyl group at the P1

position.

The above compound is a phthalifnido derivative that inhibits collagenases. It has a non-

10 peptidic succinyl hydroxamate zinc binding group and a cyclic imide group at P1.
Whittaker M. et al also discuss other MMP inhibitors having a P1 cyclic imido group and
various zinc binding groups (succinyl hydroxamate, carboxylic acid, thiol group,

phosphorous-based group).



O N O The above conpound is a phthalimdo derivative that inhibits

col | agenases. It has a non- 10 peptidic succinyl hydroxamate zinc binding
group andwea@oeped7sc i m de group at P 1. Wiittaker M et alpCcalsgo2/a@i4gTuss
other MW inhibitors having a P1 cyclic imdo group and various zinc

bi ndi ng groups (succinyl hydroxamate, carboxylic acid, thiol group,
phosphor ous- based group). WO 02/074750 PCT/ SE02/00475 8 0 HN)~ NH 0 OO
N HNNH\ CN Ox O ONO 00 O The above conpounds appear to be good

i nhibitors of MMP8 and MMWP9 (PCT patent 5 applications W9858925,
W)9858915). They have a pyrimdin-2,3,4-trione zinc binding group. The
foll ow ng conpounds are not known as MVP inhibitors: 10 Lora-Tamayo, M et
al (1968, An. Quim 66 : 591-606) describe synthesis of the follow ng
conpounds as a potential anti-cancer agent: HOHO O NIl CGSNHO-~ fN
C-S11 -NH

The above compounds appear to be good inhibitors of MMP8 and MMP9 (PCT patent
5 applications WO9858925, W09858915). They have a pyrimidin-2,3,4-trione zinc binding

group.
The following compounds are not known as MMP inhibitors:-

10 Lora-Tamayo, M et al (1968, An. Quim 64(6): 591-606) describe synthesis of the

following compounds as a potential anti-cancer agent:

H
N e (o) N I
N 20 H, I
H N o
0 . H % NO,
H 0
H
o. _N ”. N 0

15



Z1ll NHROHO HOHON® 11 HO ONII NHz -SSNHI \ ONHSNHI \\
H/ NN 20 OHOOE M 15 W 02/074750 PCT/ SE02/ 00475 9 Czech patent
nunbers MWOM4474730®731119) and 152617 (1974022) describe tireTSENV/6RE s and
the anticonvul sive activity of the follow ng conmpounds: HO ONOO NOH
\' ROC d R=4-NO2, 4-0Owve, 2-NO2, 5 US patent nunber 3529019
(19700915) describes the foll ow ng corrp&unds used as

Czech patent numbers 151744 (19731119) and 152617 (1974022) describe the synthesis

and the anticonvulsive activity of the following compounds:
o N
x O.__N
\( O >~ .
N:{&/ \E l&/o |
H g H \
R cl
R=4-N0OZ2, 4-OMe, 2-NO2,

US patent number 3529019 (19700915) describes the following compounds used as

intermediates;
H
N OMe H H
Ox o OYN o M o N OMe
N N N o
H o H N
0 Ne)

10

PCT patent application number WO 00/09103 describes compounds useful for treating a
vision disorder, including the following (compounds 81 and 83, Table A, page 47):

15



i nt ernedi at es:

HHH 0OO~-NOwW OO'bOWwWOOWON HOHOI/ NNH O

F 10 PCT patent application nunmber WO 00/ 09103 descri bes conpounds usef ul
for treatwog2a74796 si on di sorder, including the follow ng @corsgouedss 81 and

83, Table A,

page 47): 00 ~NHCNH 5- | N~ 0=5=0 O O=S=OH O 15 WD

02/ 074750 PCT/ SEQ02/ 00475 10 Japanese patent nunber 5097814 (1993)

descri bes a nethod of preparing corrpoun(ilé useful as internmedi ates for
production of antibiotics, including the conpound having the forrmula: OHH
NNO OHS5 Mrton et al (1993, J Agric Food Chem 41(1): 148-152) describe

preparation of

conpounds with fungicidal activity, including the conpound

havi ng t heafaaedBhAent nfibel M978 4 H993) describes a method of preparing compounds

useful as intermediates for production of antibiotics, including the compound having the

formula:

OH
OH
N
g/ H

5 Morton et al (1993, J Agric Food Chem 41(1): 148-152) describe preparation of

compounds with fungicidal activity, including the compound having the formula:

O,N

Dalgatov, D et al (1967, Khim. Geterotsikl. Soedin. 5:908-909) describe synthesis of the

following compound without suggesting a use for the compound:

10

r\Il OH
N
Ly
N N
, s/ H

Crooks, P et al (1989, J. Heterocyclic Chem. 26(4):1113-17) describe synthesis of the

following compounds that were tested for anticonvulsant activity in mice:

OH 4

OH | ‘
N N
Ph O Ph O
H o H

0]

Gramain, J.C et a/ (1990) Recl. Trav. Chim. Pays-Bas 109:325-331) describe synthesis of

15 the following compound:

OH 4
N
Ph O
ij‘/v
N
o H



02N Dal gatov, D et al (1967, Khim GCeterotsikl. Soedin. 5:908-909)
descri be synthesis of the follow ng conpound wi thout suggesting a use for
t he conpowod2/0@4H N O N N 10 O Crooks, P et al (1989, FrCcTHEVROMW@TYCIIiC
Chem 26 U4: 1113-17) describe synthesis of the follow ng compounds that
were tested for anticonvul sant activity in mce: OHHOH Ph NOPh NO Ph
Ph 0 HOHGanain, J.Cet al (1990) cl. Trav. Chim Pays-Bas
109: 325-331) describe synthesis of is the follow ng conpound: OH H Ph NrO
Ph N O H WD 02/074750 PCT/ SE02/ 00475 11 Japanese patent nunber 63079879
(1988) describes a nmethod for the synthesis of internediates en route to
i npor t ant jaEhde paehtsumidres R PIV 1988 FRRPMHIASHERYE fReRNsyniREd oS Starting
materials: O(HHOHHNONI-Ir O NOH HOOHOOS5

intermediates en route to important amino acids. The following compounds have been

used as starting materials:

Wolfe, J et al (1971, Synthesis 6:310-311) describe synthesis of the following compound

without suggesting a use for the compound:

10

Moharram et al (1983, Egypt J. Chem. 26:301-11) describe the following compounds:

o OH ' 5 - QH OH
S S S
Oxr Oyr O
g H s/ H S ﬁ

Hungarian patent number 26403 (1983) describes the synthesis and use as food additive of

q OH 5
S
N F
p N
N 0]
\
0

15

the following compound :

20



Wl fe, J et al (1971, Synthesis 6:310-311) describe synthesis of the

foll ow ng conpound w thout suggesting a use for the conmpound: OH SO OH 10
O Mbhar ramoen74ab50 (1983, Egypt J. Chem 26:301-11) descri lpeTtSE@2/60ar3 owi ng
conmpounds: OHOH OHOSO "Sf SO S'r O SHSHN S H 15 Hungari an patent
nunber 26403 (1983) describes the synthesis and use as food additive of

the following conpound : OOH S'r S N1,/ NOH 10 20 WO 02/074750

PCT/ SE02/ 00475 12 We have now di scover & a new cl ass of conpounds that act
as inhibitors of nmnetalloproteinases and nay be used as therapeutic agents,
for use in a nmethod of therapeutic treatnment of the human or ani nmal body.

I'n particul arweWavdiane ditSERyEs 86y chal of SMEIbuRePALNd s AhfhiReL Nt MWP
i nhibitors and have desirable activity profiles, with 5 beneficial potency,

sel ect i vi tiyetaliaproteinakeasramd aodyi beatsed aptleppetiiesgenfhfor aserimoundthodade a  net al
bi ndi ng group that is not_found in known netalloproteinase inhibitors.
therapeutic treatment of the human or animal body. In particular, we have discovered that
such compounds are potent MMP inhibitors and have desirable activity profiles, with
s beneficial potency, selectivity and/or pharmacokinetic properties. The compounds have a

metal binding group that is not found in known metalloproteinase inhibitors.

In a first aspect, the invention provides a metalloproteinase inhibitor compound or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof for use in the
10  treatment of a disease or condition mediated by one or more metalloproteinasé enzymes
wherein the metalloproteinase inhibitor compound comprises a metal binding group and |

one or more other functional groups or side chains characterised in that the metal binding

group has the formula (I)
¥
B\ NH
X
5 K0!

wherein X is selected from NR1, O, S;
B is C or CH, and is the point of attachment of the one or more other functional
groups or side chains;
Y1 and Y2 are independently selected from O, S;
20 R1 is selected from H, alkyl, haloalkyl;
Any alkyl groups outlined above may be straight chain or branched; any alkyl
group outlined above is preferably (C1-7)alkyl and most preferably (C1-6)alkyl.

25



In a first aspect, the invention provides a netall oproteinase inhibitor
conpound or a pharnmaceutically acceptable salt or in vivo hydrol ysabl e
est er thewewbk/of4s0 use in the 10 treatnment of a di sease or PCOrsed/om@m

medi ated by one or nore netall oproteinase enzynes wherein the

met al | opr ot ei nase i nhi bitor conpound conprises a netal binding group and
one or nore other functional groups or zgde chains characterised in that
the netal binding group has the formula (1) B NH X is Yz (I) wherein Xis
selected fromNRL, O, S; Bis Cor CH and is the point of attachment of
the one or nore other functional groups or side chains; Y1l and Y2 are

I ndependeng the Iﬁgbp&h@ﬁgfgrrmp &f(,l%lulagg fRefeksblgel ect ed from H, al kyl,

hal oal kyl ; Any al kyl groups outlined above nay be straight chain or
branched; anXmINgl; group outlined above is preferably (C 1-7)al kyl and
nost preferabl (C 1-6)al kyl ., 25 WD 02/ 074750 PCT/ SE02/ 00475 13 In the
metal bi ndi ng* éaéhﬁneo‘? Ybﬁ%yals(@)esljﬁ?lélﬁép‘é@lxl ancb( 2ared¥; At | east one of

YI and Y2 is

hal o( C 1- 6) SR, lfﬁfgsp@ﬂ‘?ﬁﬁ’?%&( 6?—?%1 f%}j‘l&? Eyﬂs i & ?)&Ekél Trh*’g?’% T kyl :
nost e§pea?amk>hym85t dsﬁed“all;(l@hsﬁﬁa(kjiyj)amm M@&(@lts)a%ﬁbbﬁdculaﬂ?w g arly R
Is Hor kyl; nost particularly H A netal | oproteinaSe inhibitor
conpound aky§ mestrpadicdlatlyd] isdhi bi ts the activity of a netall oproteinase
enzyne (for exanple, an MW). By way of non-limting exanple the 10

I nhi bitor conpound may show IC50s in vitro in the range of 0.1-10000

nanonol ar, pff&%@(aﬁ@f)r)éte(?neflsé 1% %Q&%ﬁrﬁf is a compound that inhibits the activity of a

metalloproteinase enzyme (for example, an MMP). By way of non-limiting example the

10 inhibitor compound may show IC50s in vitro in the range of 0.1-10000 nanomolar,

preferably 0.1-1000 nanomolar.

A metal binding group is a functional group capable of binding the metal ion within
the active site of the enzyme. For example, the metal binding group will be a zinc binding
15 group in MMP inhibitors, binding the active site zinc(II) ion. The metal binding group of
formula (I) is based on a five-membered ring structure and is préferably a hydantoin group,

most preferably a -5 substituted 1-H,3-H-imidazolidine-2,4-dione.

The metal binding group of formula (I) is attached to one or more other functional
20 groups or side chains. Each functional group or side chain may include linear, branched
and/or cyclic systems. At least one functional group or side chain (preferably a functional
group) should provide a hydrogen bond interaction with the metalloproteinase enzyme
backbone, and at least one functional group or side chain (preferably one or more side
chains) should undergo effective van der Waals interactions with the enzyme subsites.
25 Suitable groups and/or side chains are chosen such that the resulting compound acts as a

metalloproteinase inhibitor.

A metalloproteinase inhibitor compound having a metal binding group of formula (I)

or its salt or ester may be used in a method of therapeutic treatment of the human or animal



A netal binding group is a functional group capable of binding the netal
ion within the active site of the enzyne. For exanple, the netal binding
group w IWoOle/oat726 nc binding 1is group in MVP inhibitors, Poirrsdbzigp4the
active site zinc(ll) ion. The netal binding group of fornula (1) is based
on a five-nenbered ring structure and is preferably a hydantoin group,

nost preferably a -5 substituted 1-H 3-H i m dazol i di ne-2, 4-di one. The netal
bi ndi ng group of fornmula (1) is attached to one or nore other functional

20 groups or side chains. Each functional group or side chain nmay include

| i near, byanched,. and/or cygclijc syst . At | east,. pone functjonal group or
Si de- chat Roordr discises e ffe IbuReRt Siraiare enouruBevites b Ry Sae bond
i nteract i pReaNbhididiiiRe BRSO NRH OF NR RSB BeschBEK BRRR fofRBaAbpbRaRke ONE
functional group or sidé chain (preferably one or nore side chains) should

under go einhénitorswepreagntsien indap¢nslentandmagiculam smhpdimenh ef dazyventioubli t es. 25
Suitabl e groups and/or side chains are.chosen such.that th esul ting
compound BPERE P osd i n TP n B b RARRER & SRl e e e i

i nhi bi § or meRy MMM pRdthbly MMEDandr MVIPY agé/etMMP17 afdtd ROMBY andiyr its salt

or ester may be used in a nmethod of therapeutic treatnment of the human or
ani mal WOVAP Y rapsselivarse SEdE tpynent of a diseasp or penditier mediataddy MMRIRor

t r eat ment ' . Bt i At

ot al | opr Yol h 4l B SRBL SPOEE KBRARRR O Berd P Mo Sred By e for
met al | opr®MPIPase inhibitors represents an independent and particul ar
enbodi nent of the invention. In particular we disclose use in the
treatment of a disease or condition nediated by one or 5 nore MWPs,
preferably MW12 and/or MVWP9 and/or MW13 and/or MW8 and/or MWP3;

especi@al |y use furthéhspédietht ierhtiofl pvitics & asthal ofamadhg h aetalk@iasiagkeby MVP12
or MW9; npst .especially use in the treatnment of a disease or condition

medi at ed BydiafPisegse orgonditian Wieheampaispreadministrsing io etarorblpedediagisala
e s SR e A e e
ef f ect | vepaiRuibioilyeacEltable SRE 6f BIVIRSRydrolPiddid QterGRIFBAUILES tRe

pharmaceutically acCeptable salt or 1h vivdo hydrol ysabl e ester thereof
wher ei n tinetalloproteinase inhibitor compound comprises a metal binding group and one or more

15 other functional groups or side chains characterised in that the metal binding group has the

formula (I) as hereinbefore described.

In particular, the metalloproteinase mediated disease or condition is a disease or

condition mediated by one or more MMPs, préferably- MMP12 and/or MMP9 and/or

20 MMP13 and/or MMP8 and/or MMP3; especially a disease or condition mediated by
MMP12 or MMP9; most especially a disease or condition mediated by MMP12.

In a yet further aspect, the invention provides the use of a metalloproteinase inhibitor
compound or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof in the
25 preparation of a medicament for use in the treatment of a disease or condition mediated by
one or more metalloproteinase enzymes, wherein the metalloproteinase inhibitor .
compound comprises a metal binding group and one or more other functional groups or
side chains characterised in that the metal binding group has the formula (I) as
hereinbefore described.
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met al | opr ot ei nase i nhi bitor conpound conprises a netal binding group and
one or nore 15 other functional groups or side chains characterised in that
t he net alwbi@741§0 gr oup has the formula (1) as herei nbef ece/stezenibed. In
particular, the netalloprotei nase nedi ated di sease or condition is a

di sease or condition nediated by one or nore MWs, preferably MW 12
and/ or MW9 and/or 20 MW13 and/ or NNP§ and/ or MWP3; especially a disease
or condition nediated by MW12 or MWPY; %Dst especially a disease or
condition nediated by MW12. In a yet further aspect, the invention

provi des the use of a netalloproteinase inhibitor conpound or a

phar maceut i c@l pirtig@iae PheAdibddsS &l don@itidnm¥di¥ed BY dhoby 8R! Bet@Rbbicid8E €of i n
the 25 preparation of a nmedicanment for use inh the treatnent of a disease
or condi t emzynmasds atlisdageyor combition mediatedrint aiel oo prare SMVAS, erefazpiyesMRMIREr ei n

the netal | oprotei nase_inhibitor . conpound conprises a netal binding group
and one of MW%@@W?RWEHW/CEM%’SS agel/or MUE3 ceprreialle pdisaeedi sed i n

that the netal. bindi I as formula (l,). as.  hereinbefore ..

oaer | bed SRy B Re IV N ol Sl Bedily £8isealE LM R Arineds e or
condi t§ onpyeg@yed by one or nore netal | oprotei nase enzynmes is a disease
or condition nediated by one or nore MWs, préeferably MW12 and/or MWP9

and/ or MW 13 and/or MW8 and/or MWP3; especially a disease or condition
medi at ed by Mifigseor cvPdonsmmatiated by crcdllopraicidase fnetaboprowndist ingdianeldi at ed

5 by MW 12. Diseases. or..canditions dj.ated by .net al | opr ot ei ngses

(ot al 1 oplBasPh GS e o e BRE GRTOH CORAS S DL e O S GRS
rhinitis, (©OPDNiEtheRS (dudk b MRuRElJ® At sHrdQRRSsrthritS P NleroRdridis ki (such
as rheumatoid arthritis and osteoarthritis), atherosclerosis and 10

r est emosi ¥stepasis eancarnnussiorandidetasaus dasshses inoddng Bssue degitueting loossaing

destructi on.. l.oosenin 1.041.Q1:n% replac S i odont dj sease,
fThrorc afipi8BPRBlenadl, MliBal it SE BRI e BELIRE R bl GEASE.
endomet r i Reédrand dérsd BRSS! &lddhReidsis, dhveasss adigtad aothefvehbehingattthacel | ul ar

matrix, heart failure, aortic aneurysns, CNS related di seases such as
extracellular matrix, heart failure, aortic aneurysms, CNS related diseases such as
Alzheimer's disease and Multiple Sclerosis (MS), hematological disorders.
s |
The metalloproteinase inhibitor compounds for use according to the invention may be
provided as pharmaceutically acceptable salts. These include acid addition salts such as
hydrochloride, hydrobromide, citrate and maleate salts and salts formed with phosphoric
and sulphuric acid. In another aspect suitable salts are base salts such as an alkali metal

20 salt for example sodium or potassium, an alkaline earth metal salt for example calcium or

magnesium, or organic amine salt for example triethylamine.

The metalloproteinase inhibitor compounds may also be provided as in vivo

hydrolysable esters. These are pharmaceutically acceptable esters that hydrolyse in the
25 human body to produce the parent compound. Such esters can be identified by

administering, for example intravenously to a test animal, the compound under test and

- subsequently examining the test animal’s body fluids. Suitable in vivo hydrolysable esters
for carboxy include methoxymethyl and for hydroxy include formyl and acetyl, especially
acetyl.
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Al zhei ner's di sease and Miultiple Sclerosis (MS), henmatol ogi cal disorders.
15 The netal | oproteinase inhibitor conpounds for use according to the

i nvent i orworg/obgs0 provi ded as pharmaceuti cal |y accept abl e PealSES2/00kese
include acid addition salts such as hydrochloride, hydrobrom de, citrate
and nmal eate salts and salts formed with phosphoric and sul phuric acid. In
anot her aspect suitable salts are baseaﬁglts such as an alkali netal 20
salt for exanple sodi um or potassium al kaline earth netal salt for
exanpl e cal ciumor magnesium or organic am ne salt for exanple
triethylamne. The netall oproteinase inhibitor conpounds may al so be

provi ded as Prdsnje usmmeéalwgﬁp@asggm@b%or cpRRoung pecosdiag figythe daveatipn r a

t abl I
par ont - coaTAGBelillocBYA0R AR R Wald artlaE R ot By et ER0°
exanpl e i tndatdwe(diehiding prophylastic thait) of ﬂnenmmmmmdmgr}dlﬁranﬁ gsis nafially

subsequen m ning the test ani s body fl uids. table in vivo
hydr ol ysalfenéulé dp gccqrdance yyifst q@ﬁgﬂﬁ@a@a%@fl FrRb R RREICR §F aah%rn\aeﬁutm lr oxy
include fgy Sngﬂd acetyl, espeC|aIIy acetyl. 30 WD 02/074750

PCT/ SEO02/ 0047 16 In order to use a net al | opr ot ei nase i nhi bitor conpound
according to the invention or a pharnmaceutically acceptable salt or in
vivo hydrol ysabl e ester thereof for the therapeutic treatnment (including

prophyl act i crier&iBtdRHinbttef adfRBIRE prebdif it@hiish PRVRRS a phhrmdzentRael |y
formul ated in accordance with standard pharnaceutical practice as a
phar mac e wongwkitisndenpesin thameat b o & diseaserranodition nzslpeat byt dre qrmesrent

i nvention provides a pharmaceutical  conposition for use.in the treatnent
of a di se‘B%té?‘Bﬁm??H}?é? EnBRISTINEh ‘éanw%ﬁ@%lf%mt@na%phub}tﬁrpqomp@p%%a

Nz TS R GONBIL SR AR bor AL ARG SIPLLG naaIPRUNY or 2 10

phar nace y ac e sa |'ysabl € "est er thereof

and p harmﬁﬁﬁweuﬁ@emyyao@@ﬁ@m ablrRr, Gierdif the maan@pretehra@e miHol eRhpdldnase
i nhibitor conpound conprises a et al bi ndi ng group and one or nore ot her
f unct i onadomprisess metal bindeng graiypgnd one or more other functional groups or side chains

characterised in that the metal binding group has the formula (I) as hereinbefore described.

15 The pharmaceutical composition is used in a method of therapeutic treatment of the
human or animal body, in the treatment of a disease or condition mediated by one or more
metalloproteinase enzymes. Each of the indications described above for metalloproteinase
inhibitors represents an independent and particular embodiment of the invention. In
particular we disclose use in the treatment of a disease or condition mediated by one or

20 more MMPs, preferably MMP12 and/or MMP9 and/or MMP13 and/or MMP8 and/or
MMP3; especially use in the treatment of a disease or condition mediated by MMP12 or
MMP9; most especially use in the treatment of a disease or condition mediated by

MMP12. Particular disease or conditions include those described above.

25 The invention further provides a method of treating a metalloproteinase mediated
disease or condition which comprises administering to a warm-blooded animal a
therapeutically effective amount of a pharmaceutical composition which comprises a

metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or an in vivo

hydrolysable ester thereof and pharmaceuticélly acceptable carrier, wherein the



characterised in that the netal binding group has the forrmula (I) as

her ei nbef ore descri bed. is The pharmaceutical conposition is used in a

nmet hod ofwohenapeuti c treatment of the human or ani mal bedy/SEbnowe
treatnment of a disease or condition nediated by one or nore

nmet al | opr ot ei nase enzynes. Each of the indications described above for

net al | oprotei nase inhibitors representi an i ndependent and particul ar
enbodi ment of the invention. In particul Ar we disclose use in the treatment
of a disease or condition nediated by one or 20 nore MWs, preferably
MW12 and/or MW9 and/or MW13 and/or MW8 and/or MWP3; especially use in
the treat Gl : rﬁﬁ%ﬂ?{t' : j Dy; : st
especi al | ;;Rél}élé&{r%@ltn éée%t:ﬁ%gg?ﬁgont 0 ldac'o girﬁgg%g#eﬁ%trgp%lgﬁlggg %’% ﬁn{él(ﬂng!tgggl Otgélm
MWP12. Parothet fiuationdl Seams o kide @halink chdiscteruet ttlthat e eetsasadinpedupbayde 25
The invention further provides a nethod of treating a netall oproteinase
nmedi at ed Tennewaél aphereiphefiors dascilbedch conpri ses adm nistering to a

war m bl ooded animal a therapeutically effective anmount of a pharmaceuti cal
conposition which conprises a netalloproteinase inhibitor conpound or a
phar mageutic ; ; i I Y, : t her eof
and phgr mac eﬁi'ltl ??3?%19’ g:%g%?g% e¥etl:lg{s? ?}g}g %a%\%%%/éeaisen&t eei\}%ﬁgg% g?%%égﬁ

PCT/ SE02/ @0ddifion fiédiatetddlyl ameron tneora 4Pk e fotdbbr MOOPIRoanddbradivVIRG Sdfora net al

bi ndi ng gr o}gﬁland one or nmore other functional groups or side chains

char act er MM 1B gud/REMM A apdlerMMP 3 esprgiadly dudissasgson geaditiogrmediated by  as

her ei nbef SCk | . 5. In particular, the.netalloprotei di.at.ed
di sease o(rR}hg%)g i°t M)I\ﬂﬁg’sm%ﬂg F%eg%?iléf BPSeay a‘iotnfh(.t)’ﬂn %ﬁ%?(gfp’ Wgﬁ% n%?’&lﬁ’ﬂ?re
MWPs, prefiaeall ¥r 8iditloas 2R thdFEsabahoydMP13 and/ or MVP8 and/ or MWP3;
especi,gl |y a disease or condition nediated by MW 12 or MW9; nost

especially a disease or condition nediated by MW 12. Particul ar diseases
or condi t i ondhe phirutiecttivalsenwsitionk ety deadminidtred e stahdardacmutd foathe

conpositigns may be,.adnjnjstered in st ar d nner for the disease or
Comai t1 on oPRal o eorufitent 25 ISy Dpt R AR G Peom), Tonicels pacepen,
par ent er abyccabWasa! vaghHape recféﬁﬂinﬁ%ktrﬁfonr&%'%ha?ﬂﬁhn $oF BebOPurBbselYhe

i nhal ati on. For these purposes t
metalloproteinase inhibitor compounds may be formulated by means known in the art into

15 the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,
emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily solutions or suspensions or sterile emulsions.

20 In addition to the metalloproteinase inhibitor compound the pharmaceutical
composition may also contain, or be co-administered (simultaneously or sequentially) with,
one or more pharmacological agents of value in treating one or more diseases or conditions

referred to hereinabove.

25 The pharmaceutical compositions will nofmally be administered to humans so that, for
example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably of 0.5 to 30 mg/kg
body weight) is received. This daily dose may be given in divided doses as necessary, the
precise amount of the compound received and the route of adrﬁinis&ation depending on the
weight, age and sex of the patient being treated and on the particular disease or condition

30  being treated according to principles known in the art.



met al | opr ot ei nase i nhi bitor conmpounds may be fornul ated by means known in
the art into 15 the formof, for exanple, tablets, capsules, aqueous or

oi |y sol wpmn®747suspensi ons, emnul si ons, creans, ointnent PCTHEENF04MASA
sprays, suppositories, finely divided powders or aerosols for inhalation,
and for parenteral use (including intravenous, intranuscular or infusion)
sterile aqueous or oily solutions or suigensions or sterile enulsions. 20
In addition to the netal | oproteinase inhfbitor conmpound the pharnmaceuti cal
conposition nmay al so contain, or be co-adm nistered (simultaneously or
sequentially) with, one or nore pharnmacol ogi cal agents of value in
treating one or nore diseases or conditions referred to herei nabove. 25
The phar macegheally GRIFAGRLE FQRS Willlconf kY s SO
that, for egggplé¥ a dail'y dose of O.Efﬁ%k%%nggfggagﬂ%iffii ﬁ%ﬂ?az s

pr ef er abl yavefitigh.5 to 30 ng/ kg body weight) is received. This daily dose
may be given in divided doses as necessary, the precise anmount. of the
conmpound received and-the route of adm nistration depending on the weight,
age and sex of the patient being treated and on the particul ar di sease or
condi t§ on 30Mséallegreteisasedghibtenomneynedniosvseatoprding loribavinventiarhisclade . WO

1mg to SBUTRGTGH ok MedRRBUARICH R AoV Rolsie B MG NGea g Bb Bt ace
1 ngtob i i or. se

i nhi bi t or cGARNAIEBE rfrRfulAIL aRFAPLANRMIS & dshifs !h@x‘é%ﬂtah&’ghirﬂﬁakélﬁﬁal conpounds
of the fornmulae Il and I'll shown bel ow. The netal ['oprotel nase 1 nhibitor

conpoundscafipdsitionsitharedf) asenghrtiidular{yausdfid &l the treatnesit ef s distee @0 Eonditish
pharmaceuti cal = conpositions thereof) are particularly useful in the
t r eat ment Mefiateddiysies ngre MM cnzyRes. ey £ @ espsialy usegil iprdhedraghpentof wres .

They are especi allyv.useful. in.t at nen a I e or jtion
o ated BoCRReL SR ek by NMET RS M Bp s BRP B Bl R

especi al | ynd/br MVEP3; leSRciENtin Ae tReatthSR3FE dNeadIEohdibn FRAiaglas XM 12 or
MWP9; nost especially in the treatnent of a disease or condition nedi ated

by MWP 12MMPrmost ghpaciadly Se dedsatnent ofididiseasesoricnoditice mistiated lyeddAR 122 d

above. 15 . ) " ) .
Particular diseases or conditions include those described above.

15

A compound of formula II

R3 R4 \f
R2
R5—— A z ) NH "
| XK i
Y,
wherein
20 X is selected from NR1, O, S;

Y1 and Y2 are independently selected from O, S;
Z is selected from O, S, SO, SO2, SO2N(R6), N(R7)SO,, N(R7)SO,N(R6);

mis 1 or2;



A conpound of formula Il RBR4A YL R2Z R5 Az mNHXII Y2 wherein 20 X
Is selected fromNRL, O, S; Y1 and Y2 are independently selected fromO, S
Z is sel ewpad/of476m 0, S, SO, SO2, SAZN(R6), N(R7)S02, N(RPLSCEM/®BYS mis
1 or 2; WD 02/074750 PCT/ SE02/ 00475 19 Ais selected froma direct bond,
(C 1-6)alkyl, (C 1-6)hal oal kyl, or (C 1-6)heteroal kyl containing a hetero
group selected fromN, 0, S, SO S02 or é:ont aining two hetero groups
selected fromN, 0, S, SO S02 and sepa} ated by at | east two carbon atons;
Rl is selected fromH, (Cl-3)alkyl, haloalkyl; 5 Each R2 and R3 is

I ndependently selected fromH, hal ogen (pref erabl y fluorine), alkyl,

het er oal k! » acslioakilom bekeneoxe Ay, ey BB SR kbR

al kyl - het eroaryl het er oal aryl
aryl - het elcolﬁla]lmﬂg,a Heeérergﬁarglieleoaddk&ém Ny &1, & §ax g02heicentamling/iwo aterd gavuypk ,
aryl -heteroaryl, heteroaryl-ar heteroaryl het eroaryl, cycl oal kyl -al kyl ,

|
giterocygs@aqt@frﬁ?ﬂﬂy@ S, t@eySiO%w @amwbyaltl@(@ﬁtm? q@d})ol@raé?lw oall kg/l Each
I'S | ndepe en ecC n rerera uori ne
(d-3)al kyIO Rgﬂsﬁé‘?&%ﬁ ﬁdél—@'@éﬁ &8@8@‘% omH al Kyl | Y hetoroal kyl |

het er ogycl oa I I
het er ogl kyl - EFK%/HI R2 %iéc}’gg olgﬁ{kc%Faﬁrg%igr gégér:d;éld ﬁg%yH atiaﬁéﬁé 4 (%ﬂragefr?cf]g? gérﬁ]ggl)ky 15

het er oar yhkal, hyﬂeroaﬂ@ﬂ,e:yoh)amyl Heteeoyaldaikly], aaylyheteroytyl, alcythryh etl@[-oar yl,

het er oar ylheteroarﬂ hett]eergaellrcglaarr)}/f{ -hgtee}roeall?y?-rh)e/tleroaryl aryl-alkyl, aryl-heteroalkyl, heteroaryl-
alkyl, heteroaryl-heteroalkyl, aryl-aryl, aryl-heteroaryl, heteroaryl-aryl, heteroaryl-
heteroaryl, cycloalkyl-alkyl, heterocycloalkyl-alkyl, alkyl-cycloalkyl, alkyl-

10 heterocycloalkyl,;

, Fach R4 is independently sélected from H, halogen (preferably ﬂuoﬁne), (C1-3)alkyl
or haloalkyl;
~ R6 is selected from H, alkyl, heteroalkyl, heterocycloalkyl, aryl, heteroaryl, alkylaryl,
alkyl-heteroaryl, heteroalkyl-aryl, heteroalkyl-heteroaryl, arylalkyl, aryl-heteroalkyl,

15 heteroaryl-alkyl, heteroaryl-heteroalkyl, aryl-aryl, aryl-heteroaryl, heteréaryl-aryl,
heteroaryl-heteroaryl;

Each of the R2, R3 and R6 radicals may be independently optionally substituted with
one or more (preferably one) groups selected from alkyl, heteroalkyl, aryl, heteroaryl,
halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, thiol, alkylthiol, arylthiol, alkylsulfon,

20 haloalkylsulfon, arylsulfon, aminosulfon, N-alkylaminosulfon, N,N-dialkylaminosulfon,
arylaminosulfon, amino, N-alkylamino, N,N-dialkylamino, amido, N-alkylamido, N,N-
dialkylamido, cyano, sulfonamino, alkylsulfonamino, arylsulfonamino, amidino, N-
aminosulfon-amidino, guanidino, N-cyano-guanidino, thioguanidino, 2-nitro-ethenefl,1-
diamin, carboxy, alkyl-carboxy, nitro, carbamate;

25 Optionally R2 and R3 may join to form a ring comprising up to 7 ring atoms, or R2
and R4 may join to form a ring comprising up to 7 ring atoms, or R2 and R6 may join to
form a ring comprising up to 7 ring atoms, or R3 and R4 may join to form a ring
comprising up to 7 ring atoms, or R3 and R6 may join to form a ring comprising up to 7

- ring atoms, or R4 and R6 may join to form a ring comprising up to 7 ring atoms;



Each of the R2, R3 and R6 radicals may be independently optionally
substituted with one or nore (preferably one).groups selected from al kyl,
het er oal kyb,02ar4750 heteroaryl, hal o, hal oal kyl, hydroxy, PaTk&Eay00475

hal oal koxy, thiol, alkylthiol, arylthiol, alkylsulfon, 20 hal oal kyl sul fon,
aryl sul fon, am nosul fon, N al kylam nosul fon, N, N-dial kyl am nosul fon,

aryl am nosul fon, am no, N-al kyl am no, N2 di al kyl am no, am do,

N-al kyl am do, N, N- di al kyl am do, cyano, “sul f onam no, al kyl sul f onam no,

aryl sul fonam no, am di no, N am nosul fon-am di no, guani di no,

N- cyano- guani di no, thioguanidino, 2-nitro-ethene-1,1- diam n, carboxy,

al kyl - car boxys 0k th o SR LRRRLIR ord [ : Yind Qi N to forma
ring conpri S|Rng1 up tgc rci ng%at ooﬁsﬁc}(?r%%Maér%ﬁg%lﬁgleﬁdrz&t%}egggﬁ aring
conpri si ngrutgpureOeathrdfng talehig,atans Kdepsideiby seactddorem cPclobl@yIMasyl) | NY
conprising up to 7 ring atons, or R3 and R4 may join to forma ring

conpri si ngetalf@cy@oarlkyli qrdicterentil, with emeh sing smetwbeingi indapendentipnogtivnally

conpri sing.,u o,./ ring atons,. or R4.and may jQi.n to for ring
conpri o1 ngaEett o pid g s BB e s er ke SR Bl E B s
monocyel i gy DGRy 1l @Hlkdxly! &flol S-dllcAuRirod RO BAIRDa e, afk‘éyB &§nm58e reng
structures each ot up to ring ato i ndepéendently sefec ed From

cycl oal kylkykaghoxyarhiabeeyaay,alital thidl, adkylihéd] ealkgsylfonylilalvatiatdulfohylyg structure
bei ng i ndependent I{f optionally substituted by one or nore substituents

i ndependedkyimirgsatioryd, arbanyiie. cdlercar b aisamisoagrtoxy, Nezalkdsminonearbesyk oxy,
am no, N-alkyl am.no, N N-dial kyl am no | ky.l sul.f.onam no, . .

al kyl car b@@-ﬁ%ﬁ?%?mwé%% X ‘LNE%I,GH{ ?ﬂyoﬁllfﬂi?%ﬁiﬁt‘ﬂihd? ?nyai'i%ﬁﬁl%’i“frﬁ?ﬁdts,elf be

hal oal ky! gt dn@I bubstiglidéd/ W AR bRAO SHnbRI Wb up 8EIDQXY Frtnthal ek e,

am nocar b%%({y, II&/al kyll am no- car boxy, Nu‘RI- di al kylram' ﬁo@ga%@@&éﬁg%ﬁ n any
al kyl 1o adiadedlkaniyt, hinmncg Nralkylastindg, N NediatkylantisgN-alkglsulfphdnoina) Ny substi t ut ed
wi th one L nore groups sel ected from hal ogen, h drﬁﬁ(\é’ al koxy, 10

hal oal kox‘iﬁ, YISREDABYANNNG, QRN AL, thiql ligilthrakyalkvisulteny NNaplylasindssifanilno, N

al kyl carb } R L1FO hi ol .l kylthiol a | sul fonyl ,
N- al kyl am n%@ﬁ%l#%naxl}?}?{&?g%x b%é(’i/ dgf“%) ?Xgl}ﬂq?ﬁ(g i%%lg%f?bdé% W'ar boxy,
N-al kyl andigegRhiasdarbdyNcarbirddtky| am nocar boxy, carbamate; when R5 is a
bicyclic or tricyclic group, each ring structure is joined to the next ring
when RS is a bicyclic or tricyclic group, each ring structure is joined to the next ring
15 structure by a direct bond, by -O-, by (C1-6)alkyl; by (C1-6)haloalkyl,
by (C1-6)heteroalkyl, by (C1-6)alkenyl, by (C1-6)alkynyl, by sulfone, by CO, by NCO, by
CON, by NH, by S, by C(OH) or is fused to the next ring structure;

R7 is selected from (C1-6) alkyl, (C3-7)cycloalkyl, (C2-6)heteroalkyl, (C2-

6)cycloheteroalkyl;

20 Any heteroalkyl group outlined above is a hetero atom-substituted alkyl containing
one or more hetero groups independently selected from N, O, S, SO, SO2, (a hetero group
being a hetero atom or group of atoms); ‘

Any heterocycloalkyl or heteroaryl group outlined above contains one or more hetero
groups independently selected from N, O, S, SO, SO2; ‘

25 Any alkyl, alkenyl or alkynyl groups outlined above may be straight chain or
branched; unless otherwise stated, any alkyl groﬁp outlined above is preferably (C1-7)alkyl
and most preferabfy (C1-6)alkyl.



is structure by a direct bond, by -0-, by (C 1-6)al kyl, by (C

1-6) hal oal kyl, by (C 1-6)heteroal kyl, by (C 1-6)al kenyl, by (C 1-6)al kynyl,
by sul f orwp obp7428) by NCO, by CON, by NH, by S, by C(OH) pom/SES2/604%ed t 0
the next ring structure; R7 is selected from (Cl-6) alkyl, ,
(C3-7)cycl oal kyl, (C2-6)heteroal kyl, (C2- 6)cycl oheteroal kyl; 20 Any
het er oal kyl group outlined above is a tero atom substituted al kyl
containing one or nore hetero groups inhdependently selected fromN, 0, S
SO, S02, (a hetero group being a hetero atomor group of atons); Any

het er ocycl oal kyl or heteroaryl group outlined above contains one or nore
hetero groupsohpsleResTdenhdly Igel ected from N, 0, S, SO SX2; 25 Any al kyl,
al kenyl or al kynyl groups outlined above may be straight chain or
branched; unl ess otherw se stated, any al kyl group outlined above is
preferably (d-7)alkyl and it preferably (d-6)al kyl. WO 02/ 074750

PCT/ SE02/ 00475 21 A conpound W formula 111 R4 z (CH)/ Y1 2 mR6 R3
NH R5A X IIl Y2 wherein 5 X ig selected fromNRL, 0, S; Yl and Y2 are
i ndependent |y sel ected frOHIO,/S;

(CH,),, Y

R3

R5—A

wherein
5 X is selected from NR1, O, S;
Y1 and Y2 are independently selected from O, S;
7 1s selected from NR2, O, S;
misOorl;
A is selected from a direct bond, (C1-6)alkyl, (C1-6) alkenyl, (C1-6)haloalkyl, or (C1-

10 6)heteroalkyl containing a hetero group selected from N, O, S, SO, SO2 or containing two

hetero groups selected from N, O, S, SO, SO2 and separated by at least two carbon atoms;
R1 is selected from H, alkyl, haloalkyl;
R2 is selected from H, alkyl, haloalkyl;
R3 and R6 are independently selected from H, halogen (preferably F), alkyl,

15 haloalkyl, alkoxyalkyl, heteroalkyl, cycloalkyl, aryl, alkyl-cycloalkyl, alkyl-
heterocycloalkyl, heteroalkyl-cycloalkyl, heteroalkyl-hete;ocycloalkyl, cycloalkyl-alkyl,
cycloalkyl-heteroalkyl, hetefocycloalkyl-alkyl, heterocycloalkyl-heteroalkyl, alkylaryl,
heteroalkyl-aryl, heteroaryl, alkylheteroaryl, heteroalkyl-heteroaryl, arylalkyl, aryl-
heteroalkyl, heteroaryl-alkyl, hetefoaryl-heteroalkyl, bisaryl, aryl-heteroaryl, heteroaryl-

20  aryl, bisheteroaryl, cycloalkyl or heterocycloalkyl comprising 3 to 7 ring atoms, wherein
the alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl radicals may be
optionally substituted by one or more groups independently selected from hydroxy, alkyl,



Zis selected fromNR2, 0, S; msOorl;, A is selected froma direct bond,
(C 1-6)alkyl, (C 1-6) alkenyl, (C 1-6)haloal kyl, or (C 1- io 6)heteroal kyl
cont ai ni goazket7er o group selected fromN, 0, S, SO S02 eCTESENY/E4M Ng two
hetero groups selected fromN, 0, S, SO S02 and separated by at |east two
carbon atons; Rl is selected fromH, alkyl, haloalkyl; R2 is selected from
H al kyl, haloal kyl; R3 and R6 are indeggndently sel ected fromH, hal ogen
(preferably F), alkyl, is haloalkyl, afkoxyal kyl, heteroal kyl, cycloal kyl,
aryl, al kyl-cycl oal kyl, al kyl - heterocycl oal kyl, heteroal kyl -cycl oal kyl,

het er oal kyl - het.erocycl pa . cycl gal kyl -al kyl , - _cycl oal ky| - het er oal kyl ,
het er ocyci*8%F ﬂ’ﬁyﬁg’ﬁﬁqﬁ%{ﬁ?ﬁ’%&agﬁ’h’@ﬂz ﬁeé?%'f‘%’lalhﬁ‘tj/ﬁ’ giglﬁfﬂ%l’ QV@‘IO?W&I yl,
het er oal kyjkogy YdikoxyalksT, Aafokloxd! Htd NS ART, ¥hrbokiet er oal kyl - het eroaryl,
aryl al kyl, aryl- hétefoal kyl, heteroaryl-al'kyl, "heteroaryl -heteroal kyl,

bi saryl, aapbxyrkdsadkylparboxisasring MNHalkybnzing, N, Nedistgtaarinarajkylamipol oal kyl or
het | | i Si . i t . i | .

net or ool koS LR s RAON N-Gialinlafihud w8, MR Bto PR ftkllamide s ray
be opgi 0aﬂdylaYnia&l,tafﬂtyil%blgg})g%%gllg[(l\lnmfdﬁfamﬂ%ﬂ&o,i oepslant] y sel ected

from hydroxy, alkyl, W CT/ SE02/°00475 22 het er oal kyl ,
cycl oal kyRIKylarbapads, dhiohl sejfone, sulfpnaniae cllsdsulfonaminiop arykrlfoatteipo,

hydr oxyal I .ha .ka | oal koxwal kyl , car boxy,
car boxyal ykc,nagﬁ(%; ?l)é%)? %‘g@ﬁ%r@ﬁ %%i,llﬂl{é]’gafrﬁ@lgn% %é?“lﬂ%fl%-%éﬁg?%%eam no,

al kyl am naminaabifyte( N-alk }iymjmzuione, &, Kydiflkyhinttiostilkyte) altt, Aeinssiifogs,

N-al kyl am do, N, N-Tgi al kyl am go, 5 al kyl am_do, al kyl (N-al kyl)am do,

al kyl { N, NegHamig0sulions.qevang) iyl xanea gaarading Ny ner ki dieo, thiRgetnidisgyl f one,

sul fonam Boqifd, Kb dsQRa ?Bimf}rrﬁ' (?,lé?l{ﬂxﬂﬁg,‘ ﬁﬁi’tx]‘o- %riegf"?-'aiie%’ine'hal oal kyl

sul fone, alkylthio, arylthro, al’kylsultone,” arylsulfoné, —am nosul fone,
N- al kyl ani noRdli$ salected\romdil, allkyl) Iyrdrorgmiidyl,dabalial, kit exyilkek hhloalkexy,

1y oguani APHSALEH G, A nosUl fon- am di no, ni tro. sl Kyl nit7o
2-ni tro- et heRg-ida drodlb@MiBBicyMiciot t8G)cRE beFhpldoRPtibingdhkMivo MO ¥NKa! ky!
hal oal kyl, al koxyal kyl", hal oal koxy,

structures each of 3 to 7 ring atoms independently selected from cycloalkyl, aryl,

15 heterocycloalkyl or heteroaryl, with each ring structure being independently optionally
substituted by one or more substituents independently selected from halogen, thiolo,
thioalkyl, hydroxy, alkylcarbonyl, haloalkoxy, amino, N-alkylamino, N,N-dialkylamino,
cyano, nitro, alkyl, haloalkyl, alkoxy, alkyl sulfone, alkylsulfonamido, haloalkyl sulfone,
alkylamido,alkylcarbamate, alkylcarbamide, carbonyl, carboxy, wherein any alkyl radical

20 within any substituent may itself be optionally substituted by one or more groups
independently selected from halogen, hydroxy, amino, N-alkylamino, N,N-dialkylamino,
alkylsulfonamino, alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfono,
alkylaminosulfono, alkylcarboxylate, amido, N-alkylamido, N,N—dialkylamido,
alkylcarbamate, alkylcarbamide, alkoxy, haloalkoxy, carbonyl, carboxy;

25 when RS is a bicyclic or tricyclic group, each ring structure is joined to the next ring
structure by a direct bond, by -O-, by —S-, by-NH-, by (C1-6)alkyl, by (C1-6)haloalkyl, by
(C1-6)heteroalkyl, by (C1-6)alkenyl, by (C1-6)alkynyl, by sulfone, by carboxy(C1-6)alkyl,
or is fused to the next ring structure;

Optionally R2 and R4 may join to form a ring comprising up to 7 ring atoms or R3

30  and R6 may join to form a ring comprising up to 7 ring atoms;



am noal kyl, am doal kyl, thioalkyl; R5 is a nonocyclic, bicyclic or
tricyclic group conprising one, two or three ring structures each of 3 to
7 ring atwosiongdependently sel ected from cycl oal kyl, aryl PCIBE02/00475

het er ocycl oal kyl or heteroaryl, with each ring structure being

i ndependently optionally substituted by one or nore substituents

i ndependently sel ected from hal ogen, thiolo, thioalkyl, hydroxy,

al kyl car bonyl , hal oal koxy, am no, N—aIk%?anino, N, N- di al kyl ami no, cyano,
nitro, alkyl, haloal kyl, al koxy, alkyl sulfone, alkylsulfonam do, hal oal kyl

sul f one, aIkyIanldo alkylcarbanate al kyl car bam de, carbonyl, carboxy,
wherei n any Anyetereaikyagrompoutlipad-abave aybelowds » heters atm;sub@tmed alieyl

nal ogon,  FyRFRDY S8R OpuiheEHRY s R5RIREC 0.5 3 SGpFBnan no.

al kyl car bbetymrgra@p beigadetano biom ortddd@) of Abiay); t hi oI al kyl sul f ono,
al kyl am nosul fono al kéacar boxyl ate, am do, N al kyI am do, N,N-dial kyl am do,
al kyl car bamaf&y 8?%%3’6 Hﬁ’ﬁpﬂléeteraﬁllﬂ)%pup oatlingi RBRNE Ord)&}%b?@tam%aﬁfb@xy 25

uhen RS 1 ofe Ri&8hbindhd eh&éﬂélbr sEleBleR R glﬁgy,‘_o‘g.@?l%é&f““ ‘4 Ayt ool e

the next ring tructure rect S by (C
1-6) al kyl alkﬁwl@@alkyﬁ)fhgbop\sl My]medtajoovéﬁ.‘rliel@)./hmﬁamiakghlt chdiy of &zadetzpipl kenyl ,
by (C 1-6 sul f one carb is fused to the
next i ng F?SLan}{‘?Wé %ﬁ?ﬁlia&ﬁmkyp UB Yt ﬁﬁé ﬁ’a‘g/vq IBPFPl%%/erIf/cS&Wéaller?@d most
conpri si ngreftRablf (¢116)A%yRt oms or R3 30 and R6 may join to forma ring
conprising up to 7 ring atons; WO 02/074750 PCT/SE02/00475 23 Any .
het er oal kyl group outlined above or beI ow is a hetero atom substituted

aIkyI cont one or et er.o s i ndependently selected fromN,
0, &, i e Bt BT AR Rtr S SRGIBPr Y SUBRT By | Any
heterocy I one
or s m)?"é*@‘%*el?%“%&%%%S%‘EW%%%H@%%‘Z%?°§%§°S§‘?@%%?%emﬂ“?ﬁ%% Ay
al kyl, atioleynid stenically kypdediraglecwpbimatiohs.ned above or bel ow may be straight

chain or branched; wunless otherw se stated, any al kyl group outlined above
is preferably (Cl-7)al kyl and nost preferably (Cl-6)alkyl.

Each exemplified compound represents a particular and independent aspect of the

15 1nvention.

Wherejoptically active centres exist in the compounds, we disclose all individual
optically active forms and combinations of these as individual specific embodiments of the
invention, as well as their corresponding racemates. Racemates may be separated into

20  individual optically active forms using known procedures (cf. Advanced Organic
Chemistry: 3rd Edition: author J March, p104-107) including for example the formation of
diastereomeric derivatives having éonvenient optically active auxiliary species followed by

separation and then cleavage of the auxiliary species.

25 It will be appreciated that the compounds may contain one or more asymmetrically
substituted carbon atoms. The presence of one or more of these asymmetric centres (chiral
centres) in a compound can give rise to stereoisomers, and in each case the invention is to
be understood to extend to the use of all such stereoisomers, including enantiomers and
diastereomers, and mixtures including racemic mixtures thereof.

30



iolt will be appreciated that the particul ar substituents and nunber of
substituents in netall oproteinase inhibitor conpounds for use according to
t he i nverwD®n/024760 sel ected so as to avoid sterically undesirrsabl/ @475

conbi nati ons. Each exenplified compound represents a particular and

i ndependent aspect of the 15 invention. Were optically active centres

exi st in the conpounds, we disclose all,jndividual optically active forns
and conbi nati ons of these as individual “specific enbodi ments of the
invention, as well as their correspondi ng racemates. Racemates may be

separated in 20 individual. gptically . active fornms usi.ng known procedures
(cf. Advance%%@ﬂpoéner&ﬁ’é]ﬁ{ @tqgf/?or?,?(ﬂ%‘éﬂ?{.tzhﬁ) YR oY gis ?eéﬁ], l_nﬁig'ﬁﬁ@ﬁo_?)

i ncl udi ng thAEm@1ATRh € ad e BB dsOT tiRke afhindRA®ILE PRI CerfifydiMatts ¥emehavi ng
conveni ent optically active auxiliary species followed by separation and

t hen cl eairugetigt. the auxiliary species. 25 It will be appreciated that the
conpounds nmay contain one or nore asymmetrically substituted carbon atons.
The presence of one or nore of these asymmetric centres (chiral centres)

in a cempounthe afetiotEprohities b enBilRpENtIEMRBAIEbItA brigbuad oha phGthabatically
invention is to be understood to extend to the use of all such

st er eoi soAgegtablesalt Qimyive hydtolrablessignirereaf fgtuse Bothe trsatnzgngohe sdisease et
i ncl udi ng g a6eH lﬁeﬁi‘aeéh%k% eto??r{o%?inetagl@péégix?%é QLALRQ Ll Ligtie/ 00475 24
Where tautonmers exi st in the conmpounds” o e 1nvention, we disclose al
i ndi vi duaimetdllaptoteirase inHibitorscoanwbuad idd ¢cvaigoand obforinuésE oaa comgowtiddafal
specific nbofﬁia@ﬁnts of the invention. s The invention provides a
met al | opr SIEMY i nhi bitor conpound or a pharmaceutically acceptable salt
or inyivo hydrol ysable ester thereof for use in the treatnent of a disease
or condition nediated by one or nore netall oproteinase enzynes wherein the
met al | opr ot elThagwentiv further provides anwtliod of treammamdtabiopfoteinase aediatar a
conmpound The i nvent.i on f%th her %liovi ges. a.met hod of

g 10 a warm-

f formula.lll..10
reating Qorse & POt RisBdomtiesn Algrnis Shn Ooded ainial
therapeutically effective amount of a metalloproteinase inhibitor compound or a
pharmaceutically acceptable salt or or in vivo hj/drolysable ester thereof wherein the
15 mietalloproteinase inhibitor compound is a compound of formula II or a compound of

formula II1.

In yet a further aspect the invention provides the use of a metalloproteinase inhibitor
compound or a pharmaceutically acceptable salt or or in vivo hydrolysable ester thereof in
20  the preparation of a medicament for use in the treatment of a disease or condition mediated
by one or more metalloproteinase enzymes, wherein the metalloproteinase inhibitor

compound is a compound of formula II or a compound of formula I1I.

In another aspect the invention provides a pharmaceutical composition for use in the
25  treatment of a disease or condition mediated by one or more metalloproteinase enzymes
which comprises a metalloproteinase inhibitor compound or a pharmaceutically acceptable

salt or an in vivo hydrolysable ester thereof and pharmaceutically acceptable carrier,

wherein the metalloproteinase inhibitor compound is a compound of formula II or a
compound of formula III.

30



di sease or condition which conprises adm nistering to a warm bl ooded ani nmal
a therapeutically effective anount of a netall oproteinase inhibitor
conmpound WP 0a/07476@r maceuti cal |y acceptable salt or or in PCISENYau ysabl e
ester thereof wherein the 15 netal |l oproteinase inhibitor conpound is a
conpound of forrmula Il or a conpound of formula Ill. In yet a further
aspect the invention provides the use oé a netal | oproteinase inhibitor
conmpound or a pharmaceutically acceptab 2 salt or or in vivo hydr ol ysabl e
ester thereof in 20 the preparation of a medicanent for use in the
treatnment of a disease or condition nediated by one or nore

met al | opr ot e NASEL : i&h Brd e i L bl

conmpound i s gpconﬁggﬁﬁﬁggw#%gﬁgﬁgpfl oﬁgghﬁgﬁggﬁﬁﬁﬁgggégﬁﬁgﬂggk#ﬁ%:In

anot her aspdtited discasswreshtitionpridvh deaphsep Admirsering ©al waanplsiéd aimhps use
inthe 25 treatnent of a disease or condition nediated by one or nore

net al | opr Breaansueallypiipaite amgying pf @ pheymasentical epsupositiopvdrieh ermerisenhi bi t or
conpound or har.maceut.jcal ly acceptable salt or an in viyo hydral ysable
est or  t hePSHTIORHIE P MR oHePy e Birmgrauisally scePptablssalf 8 ot v

met al | ppr t Lok hi b ] Il or a
conpouﬁd g?&?g?ﬁﬁ?gﬂgvﬁékg%m@ 02/%%%9%%85%%%%%g§%%%%%5 egﬁﬁﬁﬁ anot her
aspect t hmetabloprutéinase putabitatesmponmd secconipouné af fonguk Iiret akbmps@idedmase
medi at ed di sease_ or condition which conprises adnmnistering to a

war m bl ootfEEuilhal a t herapeutically effective amount of a pharnaceuti cal
conposition which conprises a netall oproteinase inhibitor conpound or a.
pharmaceutically acceptable salt or an in vivo 5 hydrol ysabl e ester thereof
and pharmaceutically acceptable carrier, wherein the netalloproteinase

i nhi bi¢ or compound is a conmpound of formula Il or a conmpound of formula
[11. 10 Preparation of the netall oproteinase inhibitor conpounds of formula
|1  Conpolixgparatio : le; i inhibitorrompoiinds nnobpllabl e salt or in
Vi vo

gy ¢

Compounds of the formula IT or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, may be prepared by processes described in (2) to (h) below. It
15 will be appreciated that many of the relevant starting materials are commercially or
otherwise available or may be synthesised by known methods or may be found in the

scientific literature.

Compounds of formula II are exemplified in Examples 1 to 23. Compounds wherein
20 Zis selected from SO;N(R6), N(R7)SO,, N(R7)SO,N(R6) are shown in Examples 1 to 5.
Compounds wherein Z is selected from SO, SO, are shown in Examples 6 to 20.

Compounds wherein Z is selected from O, S are shown in Examples 21 to 23.

25 (a) Compounds of formula II in which Y1 and Y?2 are each O, Z is SO2N(R6), A is a
direct bond, X is NR1, Rl is H, R2is H, m is 1, R3 is H, R4 is H, and R5 and R6 are

defined as in formula II may be prepared according to Scheme 1.

When R6 is H, an Nl-BOC-D-diaminopropionic acid derivative of formula I'V is

reacted with suitable sulfonyl chloride of formula V in basic medium to form sulfonamides



hydr ol ysabl e ester thereof, may be prepared by processes described in (a)
to (h) below It 15 will be appreciated that many of the relevant starting
mat er i al swearoe/otgsrerci ally or ot herw se avail abl e or nay Po#/SEynedaesi sed by
known met hods or may be found in the scientific literature. Conpounds of
formula Il are exenplified in Exanples 1 to 23. Conpounds wherein 20 Zis
sel ected from S2N(R6), N(R7) S, N R7) N(R6) are shown in Exanples 1 to
5. Conmpounds wherein Z is selected fr SO, S2 are shown in Exanples 6 to
20. Conpounds wherein Z is selected fromO0O, S are shown in Exanples 21 to
23. 25 (a) Conpounds of formula Il in which Y1 and Y2 are each 0, Z is
S2N( R6) , ' i . X js : i N o W R3 is H,
R i's 1 SHgRuR v DEbieRRtin & Emliitm, Raplion Bin iR dubtradic & de 0

accor di ngcéreespeHENE utea MM EMmalRP cydizidiorain abld Bk geldstaapsods onfoemati Id.
derivative of formula IVis reacted with suitable sulfonyl chloride of
formula V i nWiesiRe isediyl suehoasfroethylsethylo neopyt dsoprapyd 2ndF-bnbd, ROV SEB2I-00475

26 of forpyl L. .Deprotection i cid i,bum reaction with potassium
cvanat o 1 5 R T SRR RE RN toiio T Tt PR E proainglo ADBSAGew um
yields.co Hiawl . ~Wien R6 is al kyl such as nethyl, ethyl,

pr opyl 5 i gggézgﬁﬁgngﬁ’%gzu@g?é) the N2 -al kyl N1-BOC- D di am nopropionic acid
of formul a | WHea R¥ i¢ paroptordl Bsubstiigred eyt musiilibemtyt snethydpiRidyl,Raéthgl Chem

62,257, (1988). Wien R6 is an optionally substituted benzyl, nethylbenzyl,
met hy| pyr heloaryethe ) -subssiteted amjio, acichef %IQTIE]@B%’tIFmﬂPé@dMQTéma@ d of formula

IVis pre ed .accaor dj | v. Chim Acta, 46,327, (1963). 10 Schene 1:
R6 R5 0 R%?[V-C%”T:é??’o%még | S-\ 0 2..KCNO N R5-SOZCl V R6 . N 3. strong
acid R6 ON O base ONON O

10 Scheme 1:

o]
Ré rs. .0 R5( _~
o ~sg 1.strong acid $30
o R5-SO.CI . ° 2.KCNO N
J.L o ) V R6” 3.strong acid Ré
W —_—
(0] N base o) N‘\“ o) N ~0
7l\ © O>/ (o] )‘N
v o}
X

The reaction IV-VI is preferably performed in suitable solvert optionally in the
presence of base for 1 to 24h at ambient to reflux temperature. Preferably, solvents such as
15 pyridine, dimethylformamide, tetrahydrofurane, acetonitrile or dichlorometane are used
- with bases like triethylamine, N-methylmorpholine, pyridine or alkali metal carbonates at
ambient temperature for 2-16 h reaction time, or until end of reaction is achieved as
detected by chromatographic or spectroscopic methods. Reactions of sulfonyl chlorides of
formula V with various secondary amines are previously described in the literature, and the
20  variations of the conditions will be evident for those skilled in the art. A variety of
compounds of formula V are commercially available or their synthesis is described in the
literature. Specific derivatives of formula VI may be made according to known processes

by those skilled in the art.



Ooo /Tl No IVVI The reaction IV-VI is preferably perforned in
suitabl e solvent optionally in the presence of base for 1 to 24h at

anbi ent tworoefb41%0 t enperat ure. Preferably, solvents such &€TBEopymidi ne,

di met hyl f ormam de, tetrahydrofurane, acetonitrile or dichloronetane are
used wth bases like triethylam ne, N nethylnorpholine, pyridine or alkal
netal carbonates at anbi ent tenperaturz7for 2-16 h reaction tinme, or until
end of reaction is achieved as detectetl’ by chromatographi c or
spectroscopi ¢ net hods. Reactions of sulfonyl chlorides of formula V with

i be th t t d
Uhe 90 v oo tioaeuE: el oy wheh wiland S a6 P é”zbsﬁ@aﬁ@ief RS I A
the art. ‘ﬁt,é’é’i‘iéc‘%éfncpfx1SWP3{’PQSH%1§F%HH@ Nsaiw E&& n'eaaé i1able or

their synthesis is describéd in'the Titerature. erlva I ves of
formul a Vlforrmt}alimaydﬂbqoramed aqugdmg)td(&dmepir ocesses by those skilled in
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I may be prepared according to Sche rrpoun S 1h H R3is
H and R4 peepateldpbcapding ty Fehneaiz, eConepBir S8gnthesid, #76j (1§83 om t he

di | f VI | d
Socor d gt o FoATBRESH Sjw%é@d‘%@lfsamo 7 ﬂifg%ygseﬁ aveR40S Slabor etrpabhge |
whi ch R2 bgpale War@ly @5k lthe %}résgoﬂh otBhtEY b-Rhind é&é{one WRYorfiGla VII

pr epar ed startlngfromthe correspondi ng. B N- protected a-am no ket one of
formul a Vad demstedimpﬂohémd 2, hScB(éﬁfIN ibrqtechftbaBﬁiihd\kabmsmé petparc@atdoadikgt ones
are prepared }?ccor d| ioto Tetrahedron Lett.

22, 381%, ( rokdhm o%’ﬁn Tm@ﬁdkﬁlff%ﬁ %%Mﬁ(19%J&cal?ftﬂmargwéwsﬁérmﬁoﬂhobert
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Scheme 2:
. 1.separation of
KCN, O R4 RS diastereoisomeres . R4 R3
O R4 R3 ammonium R? 2. deprotection 0 R2 O
J]\ R2 carbonate. o} N o 3. R5-S02Cl/Base Oy Sll\
07 N _— I N SS—N \
] R6 R5 |
#\ R6 O N Re Ny
(o]
Vi Vila 0

15

The compounds of formula VII are reacted with alkali cyanide and afnmonium carbonate
(Strecker reaction) to yield the correspohding hydantoins of formula VIIa. The
diastereoisomeres can optionally be separated after any of the three remaining synthetic

20  steps: carbamates of formula VIIa and sulfonamide compounds of formula I on silicagel
chromatography, after deprotecﬁon amino intermediate by chrystallisation. The amine
intermediates are optionally used to directly couple with sulfonyl chlorides of formula V as
described in the sulfonylation in (a) above, in basic medium to form compounds of formula

II. :
25 The reaction VII to VIla is preferably run in a closed steel vessel in an aqueous

alcohol solvent at 90-130°C for 3-16 hours or until end of reaction is achieved as detected

by chromatographic or spectroscopic methods. Treatment with 1-4 fold excess cyanide



1.separation of KCNO O R4 R3 diastereoisoneres R4 R3 p R4 R3 anmmoni um R2
2. deprotection OR2 O "Al ~~ R2 carbonate. ON O 3. R5-SOWNBase O-.S= ON
R6 R5 R6 Wo-6blo74260 O // N 15 VI1 Vila O The conpounds of f ®@CHSE/MMUTS are
reacted with al kali cyani de and ammoni um carbonate (Strecker reaction) to
yield the correspondi ng hydantoins of fornula VIla. The di astereoi soneres
can optionally be separated after any of the three remaining synthetic 20
steps: carbamates of formula Vila and s&Bf onani de conmpounds of formula Il
on silicagel chromatography, after deprotection am no internedi ate by
chrystallisation. The amne internediates are optionally used to directly
coupl e wi sHtssprefesraply &12) asuividentsofnd Sbnfoldeexgesssof atwsaniinh earbonate hpeferrably

sul f onyl at,i I above . i.n. baskc Lumto form conpounds of fornula
1. 25 ThEe“ér)"{'e1 ué‘?"uléﬁg Y}lef)‘ﬁt §aRytpigs Pifwﬁ?ag*! 2[81 ]\t}eFFB C{P?P %{ﬁ%uﬁ@a@aemﬁ 0y essel
in an aquSeltsne BkiaRadlds edipiiindabf #PmEBAC for 3-16 hours or until end of
reaction is achi eved as detected by chronatographic or spectroscopic

net hods. TAEHE@@lehydes Br ketangsf dorapdle Y41 endbihei prafgsteddairatise a0CT/ SE02/ 00475

28 salts, fernably. hval ent and 2-6 fol d, exc of ni.um

car bo n%att e?&%@g "é%lfya%‘@%ﬁlﬁ?g&§%“é?’6§ﬁ’é’§§ L §agpigd aldehydes 8?‘§§§8?6st3% 2V 1 a.
Depr ot ect Von Spediffddrganiatofdtnaga Vila nighesmade 4de6rtid B IESWeGHHRLELHyOf
formula I'l.. Am no_ al dehydes or ketones of formula VII and their protécted
deri vat i vlosepldlled thaefici al |y avail abl e and other nethods to a-am no

al dehydes and ketones of forrmula VII. Specific derivatives of formula Vlla
may be made accordi ng to known processes by those skilled in the art. (c)
Conpounds(odf f o€Comipaunds dfifomnile H iiwldetd YY2nd %2 #aehch), Xis SRINGR1€R)=H), 10

rznzgl ( EQ SOEENEEE%’SO%A: ﬂj:ﬁ@%;:% ’ancl?%?, }F\{%, ﬁg‘ gn§ {17aarree asac?eﬁclilgzl Iinnfeocli‘mlulr;l I]} (r)rIarjr/ublea '
prepared by reacting a compound of formula VIII in which R2, R3, R5,R7 and A are as
described in formula II, with sulfonyl chlorides of formula IX in polar aprotic solvents
such as THF or DMF in the presence of bases such as alkali carbonates or tertiary alkyl

amines or polymeric amines.

R3 R2 Q
H
—A—N Ch N{U\NH
1'?7 | ﬁ\\ N—<
0% H Y,
Vil IX

15

Amines of formula VIII are well known in the literature and are available from numerous
commercial sources. Specific new variations of compounds of formula VIII may be made
according to known processes by those skilled in the art. The sulfonyl chlorides of formula
IX may be prepared by chlorine oxidation of sulfides or disulfides of formula X, where R8
20 is a group such as hydrogen, isopropyl, benzyl or a sulfide such that formula X comprises

of a symmetrical disulfide.

O R3
R3ﬁ(ﬂ\ /‘ﬁW/R2
NH R8—S
R8—S \ < ' o
H 0 :



prepared by reacting a conpound of fornmula VIII in which R2, R3, R5,R7 and
A are as described in fornmula Il, with sulfonyl chlorides of fornmula I X in
pol ar aprwoioe/osbvents such as THE or DVMF in the presenc@CofSEba®ass such as
al kali carbonates or tertiary alkyl amnes or polyneric amines. R3 R2 O
RS -ANC~SNH RFTI1\ OOH 0O 15 VIII IX Amines of forrmula VIII are
well known in the literature and are ava}l able from numerous conmmerci al
sources. Specific new variations of cong unds of formula VIII may be nade
according to known processes by those skilled in the art. The sul fonyl
pared by chlorine _oxidation of sulfides

chl ori des of | X may. be pre

or disulf |Sﬂ'é@‘1 Wgr;@}y%@@ge "'Z@StP%ieé’rQY%Hﬁﬁ (Rech32H) mddhepesiers

i sopropyl, : fs C

symet 1) ool QS@%%F?%%%%%“ e A R I T S
02/ 074750 bpdbcHE6i2 /20104 Akterr28vAy) dul fildes oﬁforfrmﬁenﬁlrm%amyphed bpsiébjdatiam
cysteine and their esters by seque r.eat ment
Wi th al kal etoeé@?méﬁﬁ%%&ﬁ%ﬂaﬁ cperied ﬁﬂ&stg%na?(ﬂr@%mé@ﬁfagfﬂa above
hydr ochl orlﬁg;a)_am d. Alternatively, sulfides of fornmula X may be prepared by

subjecting Kketones of forrmula XI to conditions as described in the
transformation of VII to VIla above

X

(d) Compounds of formula II in which Y1 and Y 2 are each O, Z is SO,, R2 is as defined

in formula II, A is a direct bond and RS comprises a nitrogen directly attached to Z, or A is
10 (C1-6) N-alkyl, may be prepared by reacting a compound of the formula IVb in which R5

is defined as in formula II with the known compounds of the formula Vb in which X and m

are as defined in formula IT:

0
R2 N
RO NH Cl—Ssp | X/\%o
\ n-O
IVb Vb

15
The reaction is preferably performed in suitable solvent optionally in the presence of

base for 1 to 24h at ambient to reﬂuxltemperamre. Preferably, solvents such as pyridine,
dimethylformamide, tetrahydrofurane, acetonitrile or dichlorometane are used with bases
like triethylamine, N-methylmorpholine, pyridine or alkali metal carbonates at ambient

20 temperature for 2-16 h reaction time, or until end of reaction is achieved as detected by
chromatographic or spectroscopic methods. Reactions of sulfonyl chlorides of formula Vb
with various primary and secondary amines are previoqsly described in the literature, and

the variations of the conditions will be evident for those skilled in the art.

25 Synthesis of compounds of formula Vb is described in the literature and can be prepared

from e.g. cystein or homocystein (Mosher,J.:J.Org.Chem.23,1257 (1958).



5in (a). (d) Compounds of formula Il in which Y1 and Y 2 are each 0, Z is
S22, R2is as defined in formula Il, Ais a direct bond and R5 conprises a
ni t r ogen Woroeor47§0 att ached to Z, or Ais 10 (Cl-6) N al kpCT/SEayodags
prepared by reacting a conpound of the fornula Vb in which R5 is defined
as in formula Il with the known conpounds of the fornmula Vb in which X and
m are as defined in formula Il: 0 R2 RS NHMC-S5S0XO 01I1Vb Vb 15
The reaction is preferably performed in suitable solvent optionally in the
presence of base for 1 to 24h at anbient to refl ux terrperature

Pr ef er abl ol v ch a ridi di get hyl f or mam de
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React i onslg% sul fonyl chlorides of formula Vb with various primary and

secondary nes are previously described in the literature, and the

variations of the conditions will be evident for those skilled in the art.

25 Synt hesi s of corrpounds of fornula Vb is described in the literature and

can be prepared fromqg cystein or honocystein

(Mosher,J.:J.Og. 1257 (1958). WD 02/ 074750 PCT/ SEO2/ 00475 30
SRides Bf Tor IaVb in which nmrl, X=NRI(Rl=H) and R2 is as

ormul a are conveniently prepared by oxidative

descri bed

chlorinati f corrpounds @f formula Va, in which R2 is as described in
formula Il (Giffith, O. . Biol. Chem, 1983, 258, 3, 1591).
Va

(e) Compounds of formula IT in which Y1 and Y2 are each O, Z is S or O, and X and R5
10 are as described in formula II may be prepared by reacting a compound of formula VIb in

which K is a leaving group (e.g chloride, or sulfonate ester) and R5 as described in formula
11,

o)
We
c " x/‘\\o

Vib Vb
15
with a compound of formula VIIb, in which G is a sulthydryl (SH), X and m as described
in formula II. The reaction is preferably performed in the presence of base such as diethyl

isopropyl amine or cesium carbonate and in the presence of a suitable solvent e.g DMF.

20 Alternatively, the compounds under process (e) may be prepared in the same manner as in
process (e), by reacting the compounds of formula VIb and VIIb, but in which K in
compound VIb is the sulfhydryl (SH) or a hydroxyl group and G in formula VIIb

represents a leaving group.



50 RSN X4 0 Va (e) Compounds of formula Il in which Y1 and Y2 are
each 0, Zis Sor Ob and X and R5 10 are as described in fornula Il may be
pr epar ed W9 oe@2a50 ng a conpound of fornmula VIb in which RCISE2/#0@avi ng
group (e.g chloride, or sulfonate ester) and R5 as described in fornula

[, ON GMO K VIb VIIb 15 with a conpound of formula VIIb, in which G
is a sulfhydryl (SH, X and mas described in formula Il. The reaction is
preferably performed in the presence of”’base such as diethyl isopropyl

am ne or cesiumcarbonate and in the presence of a suitable solvent e.g

DMF. 20 Alternatively, the conpounds under process (e) may be prepared in
the same manner as in process (e), by reacting the conpounds of fornula

Vib and Vi BormBltindsbith Fobmfild 1 in GRERYAShA D adeeal O, UL BOYEKIOL 3ED 0r 2

hydroxyl group and G in represents a | éaving group
02/ 074750AP@ﬂi¢1 BBE02¢ 89d@6rib&l in(fhimde Mpmatmdx poé¢pardie b oxiidiag the final pﬂodu:chs Yl
and Y2 ar h O leS% A..and RS are as described in

S( 0.,
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(g) Compounds of the formula IT in which Y1 and Y2 are each O, X is NR1(R1=H), m is 1,
and R2, R3, R4, RS are as described in formula I may be prepared by reacting a
compound of formula XIb in which R2, R3, R4, R5 and A are as described in formula II,

10

R3 R4 R2

A—z 0O

Xlb

with ammonium and cyanide salts in protic solvents, preferably in the presence of excess
ammonium carbonat and potassium cyanide in ethanol in a sealed vessel at 40-80 C for 4-
15 24 hours.

The ketones of formula XIb are conveniently prepared by treating sulfonamides of
formula XII in which R3 is H and RS5 is as described in formula II, with excess strong base
and then treatment with esters of formula XIII , in which R is an alkyl or aryl residue and
R2 are as described for formula II, in non-protic solvents. Preferrable conditions are 2-3

20  equivalents of lithium bases like lithium diisopropylamide or lithium hexamethyldisilazane

or butyl lithium in dried etheral solvents like tetrahydrofurane.



5 reagents, preferably mchl oroperbenzoic acid or oxone. (g) Conmpounds of

the formula Il in which Yl and Y2 are each 0, Xis NRI(R=H), inis 1, and
R2, R3, R¥p R®B7435€ as described in formula Il may be prep&CESEbyIMERcti ng a
conmpound of forrmula XIb in which R2, R3, R4, R5 and A are as described in
formula Il, 10 RBRA R ,,] &A Z 0 X b with amonium and cyani de salts

in protic solvents, preferably in the pégsence of excess ammoni um car bonat
and potassium cyanide in ethanol in a sealed vessel at 40-80 C for 4- 15 24
hours. The ketones of fornmula XlIb are conveniently prepared by treating
sul fonam des of fornula Xl in which R3is Hand R5 is as described in

formula I, e ss strong base and then treatnent with esters of
formula X 1) , whi)ch R is an Rl\kyl aryl residue and R2 are as
descri bed 181 formHSa 1, in non-p ic solvents. Preferrable conditions
are 2-3 20 equival epf s’ of lithiumbasegylike |ithiumdiisopropylanide or

lithium hexamethyl di'sil azane or butyl Tithiumin dried etheral solvents
| i ke tetrahydrofurane. WO 02/ 074750 PCT/ SE02/00475 32 R3IRpR2 Fa) 5
Sp OO Xl Xy The ketones of fornmuKHI XIb, in which R3 and R4 are each
alkyl or formaring, R5is aryl or heteroaryl and R2 is al kyl or aryl,

can al so be reEared t%y treating sulfinates of fornula XIVin which RS is
aryl or het efBaksipnesofdenedn Bdb, invhieh Rarad Ret argpach alkyh 95 Eormypeting Risis

E)ret ;?srt ygr%/rlngp ét(lejrronar?/i 8n”& gﬁ i gﬂyﬁ orka%[fl(,)cr:]aen a go geolgrggzllrgd %(}\f/triegtir\x’\éh siu?fﬁ]naﬁzs oif s alkyl
formula XIV in which RS is aryl or heteroaryl as described in formula II, with a base such
s as tetrabutylammonium bromide and a ketone of formula XV in which R2 is alkyl or aryl
(Crandall et al J. Org. Chem. 1985, (8) 50, 1327-1329). R3 and R4 are then introduced by
reaction with alkyl halides or alkyl dihalides. The reaction is preferably performed in the

presence of base such as potassium carbonate or caesium carbonate and in the presence of

a suitable solvent e.g. DMF or DMSO at 50-100°C.
10

0 Cl R2
O 0
X1V XV

15 (h) Compounds of formula II in which Y1 and Y2 are each O, X is NR1(R1=H), Z is S or
O, and R2, R3, R4, RS are as described in formula II may be prepared by reacting a
compound of formula VIIIc in which R2, R3, R4, R5 and A are as described in formula II,

R3 R4 R2

A—z e

Vlillc



(Crandall et al J. Org. Chem 1985, (8) 50, 1327-1329). R3 and R4 are then
i ntroduced by reaction with alkyl halides or alkyl dihalides. The reaction
i s preferablogiopgsi ormed in the presence of base such as pors£gEsi/emrs
carbonate or caesium carbonate and in the presence of a suitable solvent
e.g. DVF or DMSO at 50-100C. 10 OC R2 5\-4 O XV xv 15 (h) Conpounds
of formula Il in which Yl and Y2 are eag? 0, Xis NRI(R1=H), Zis S or O,
and R2, R3, R4, R5 are as described in formula Il may be prepared by
reacting a conpound of formula VIIlc in which R2, R3, R4, R5 and A are as
described in formula Il, R3R4A RR5 Az io Vilic W 02/074750

PCT/ SEQ02/ 00475 33 with amoni um and cyanide salts in protic sol vents,

pr ef er abl w;jthRntAeniBmOHARG SN sa@ﬁé‘iﬁ%ﬁaticasﬁmﬁtsglgf*efé‘éﬂ??% %Béiemtﬁ%%bé’sg‘
cyanide in ethanol in a Seal ed vessel at 40- C for 4- 24 hours. 5 The
ket ones ofmfnonimrh garyphatand petagsur epimde inethanop &y @scalpd viesssh el Hy8@ACcfohéd s or
thiols oé Bornula | Xc, in which RS and A are as described in fornula |1
with halo % OW&s of formula Xc , in which R2 is as described for fornula
1, and excess base. Hal R2 5 A ZH O 10 I Xc Xc Preparation of the

met al | opr ot ei nase i nhi bitor conpounds of fornmula |11 ) )
The ketones of formula VIIIc are conveniently prepared by treating alcohols or thiols

of formula IXc, in which R5-and A are as described in formula II, with haloketones of

formula Xc , in which R2 is as described for formula II, and excess base.

Hal R2
A . L<
\
ZH O
IXc 4 Xc

10

Preparation of the metalloproteinase inhibitor compounds of formula ITI

15 Compounds of the formula III or a pharmaceutically acceptable salt or in vivo
hydrolysable ester thereof, may be prepared by processes described in (a) to (h) below. It
will be appreciated that many of the relevant starting materials are commercially or
otherwise available or may be synthesised by known methods or may be found in the
scientific literature. (X, Y1, Y2, Z, m, A and R1-R6 are as hereinbefore defined for the

20  compound of formula III).

Compounds of formula III are exemplified in Examples 24 to 61. Compounds
wherein RS is a bicyclic or tricyclic group are shown in Examples 24 to 39. Compounds
wherein RS is a monocyclic group are shown in Examples 40 to 61. If not stated otherwise

25 commercially available starting materials or intermediates described in Table 2 and 3 were

used.



15 Conmpounds of the fornmula Il or a pharmaceutically acceptable salt or in
vivo hydrol ysable ester thereof, may be prepared by processes described in
(a) to (hwolelowso It w il be appreciated that many of theCrSEeyears
starting materials are commercially or otherw se available or may be

synt hesi sed by known nmet hods or may be found in the scientific literature.
(X, Y1, Y2, Z, in, A and R1-R6 are as ei nbefore defined for the 20
conmpound of forrmula I11). Conpounds of roula 111 are exenplified in
Exanpl es 24 to 61. Conmpounds wherein R5 is a bicyclic or tricyclic group
are shown in Exanples 24 to 39. Conpounds wherein R5 is a nonocyclic group
are shown in Exanples 40 to 61. If not stated otherwi se 25 commercially

i | abl t le 2 and 3
vere Cused 0B oS FARER A SglsTUGHEESY GheRus R Lo et aleR) £ 2 STl
11 may bphamaverticellly aaeptabl dalt, @siecieadal iy Anowin atetfacis; it sattatspycialde e pt abl e

| t by k t hod , iall .
Shar imceuPRERRTS RabERCABRE eIt aﬁqoigpoeaiﬁa{a@lﬁﬁ%ﬁﬁ%him%m%ﬁpavw iHa be
conver%gdﬁ;ﬂgéﬁt &P e %%fﬂ@ha%h&euﬂ@aﬁ@%b&itéﬁi? &1l ﬁcﬁ&%ﬁ%é’cﬁcﬁl I'y acceptabl e

salt, nown neth Conpounds “of the fornu ich Zz= 0 and
R4d= H nmay be prepared by reactlng a conpound of the forrrula lla with a

d of f | t f d of
Formul a1 11 alty Songiogt ot ine nBints o which Y S bRLRA et hEpBarRdBYY br i ng
phar mac eUiela@tﬁlgl ayc&ﬁp‘&m%tflﬂ@e ﬁﬁﬂnhlaQIa With ¥ 'céé &Mﬁr@ﬂw AR LBk alshRIRPf :

Scheme 1 0 O R3 x- l11a 1 dehydes or ketones of fornul a
lla and C@@fﬁﬁtﬁd(fglmpf ﬂ@@mppand oﬁ @rmuiaéII@ (aAstshbiva in Scheme 1), and optionally

10 thereafter forming a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof:

Scheme 1

e
[
R5” “R3 x—<

Ifa Illa

15 Aldehydes or ketones of formula IIa and compounds of formula IIla in a suitable
‘solvent are treated with a base, preferably in the temperature range from ambient
temperature to reflux. Preferred base-solvent combinations include aliphatic amines such
as trimethylamine, pyrrolidine or piperidine in solvents such as methanol, ethanol,
tetrahydrofurane, acetonitrile or dimethylformamide, with addition of water when

20  necessary to dissolve the reagents (Phillips, AP and Murphy, JG, 1951, J. Org. Chem. 16);
or lithiumhexamethyldisilazan in tetrahydrofurane (Mio, S et al, 1991, Tetrahedron
47:2121-2132), or barium hydroxide octahydrate in isopropanol-water (Ajinomoto KK,
1993, Japanese Patent Number 05097814).

Preferably, when preparing compounds of the formula III by this process, R3, R5 or

25 R6 will not contain additional functionalities such as aldehydes, ketones, halogenated

radicals or any other radicals well known to those skilled in the art which have the

potential of interfering with, competing with or inhibiting the bond formation reaction.



solvent are treated with a base, preferably in the tenperature range from
anbient tenperature to reflux. Preferred base-sol vent conbinations include
al i phati cwereoegsesuch as trinethylam ne, pyrrolidine or PCPSEIZINIE i n

sol vents such as nethanol, ethanol, tetrahydrofurane, acetonitrile or

di met hyl formam de, wth addition of water when 20 necessary to dissolve the
reagents (Phillips, AP and Muirphy, JG % 51, J. Og. Chem L6); or

| it hi umhexanet hyl di silazan in tetrahydrofurane (Mo, S et al, 1991,
Tetrahedron 47:2121- 2132); or bari um hydr oxi de octahydrate in

i sopr opanol - rr (Ajing 1993, Japanese Patent Nunmber 05097814).
Preferably, ﬁ‘@ﬁl ‘{’ff neé tl@ﬁref antrsaring maferialyRre cpmaneptialbees |

R3, R5 or tﬁ%ﬁg [ I

al dehydes, ﬂ%ﬁ?’%{ﬁggﬁ }alelngltgrer% tedb%a IC ol %lrlwgﬂjngfegl% (agradr &%f%gﬂsfgﬁgv\% tlkenown
to t hose sdiedtifeditematurtre art whi ch have the potential of interfering wth,

conpeting with or inhibiti e bon or o) eacti.,on.. WO 02/.074750
PCT/ SE02/ 00478 Prepare ‘ionmorlpgsg%ft tgfo §?‘é§¥? m% &é’i‘»ﬁﬁiﬁé@ln{’]ﬁf@fq@ﬁ@w&ﬁi
starting E@h%ddn@h of RIrBukAIEH GiAH X6 X H n?}yhﬁrr}é‘é.c?@d Wb & Q%ﬁpx?ﬁte QFi\ét e ure

synt hesi sed by known nethods or may be found in the sci
To preparer kﬁmlmfaﬂdwed)by téhy dggivaraald stibgequénd réducéor #Bthaseshbimgidobbiedoad

descri bed unds _of ..for in R6 is Hmy be reacted
with an a gﬁhrolgg?v lc&aﬂ%ﬁjﬁﬂémogrOE%?SSﬁngF%P}\A%\%@g' by dehydration and

subsequent reduction of the resulting double bond by nethods which are
wel | knOM/to those skilled in the ar ounds of the formula Il in

whi ch z = 0, (cRompeuagspiske fergplaNRhin Vlfgchaépe@i 4 FyH end &N or NRdy eoi soner s

Ster o 5o r%@—ig’%?ﬁé%é%@@g%ﬂﬁh%% B B b st R ST g

R5- AO RS- fau©p&3site fi€eoldomedd iWIS@hemes 2 and 3 below.

Scheme 2
R3 R6 R3 O R6 R4 R3 R6
>:< - - Zp) 0
R5—A o} Rs—A  /—0Q R5—A 0
v Vv Via
i l When
Z1=0, R4=H
R3 R6 SO,
0 0 - o o .80,

15



Wen WZ1=0, R4=H R3 R6 ~SO2 O SO OO R5-AOR3.,,R6 R5-A,,0 0 R6 O
R5-A O R3O0 VIbVI b Vlila O15 W 02/074750 PCT/ SE02/ 00475 36 Schene 3
O /S02 RBORGNATRB R6 R3"~ ~ R6 3 O N3 R5-A N 0 R5-A O RPCAVSHo2/@473/1 b O \
VIllb OlIll 0 S22 OOR3 R6E R3O R5-A,, R6EOO, RB s NRZE OR5-AO

R5-A N4 Vila OVlilla Olll NO Starting fromthe propenoate derivatives
of formula IV, via the diols Vla or Vib,by 5 either asymetric epoxidation
foll owed by regi osel ective opening with ter, or

0
R3  R6 0.3 Re
O_>—§E3 —  R5—A N

Scheme 3

R3 LTI
O \ I
VIIb VIIIb O
SO '
i / 2 . O
'e) 0 R3 R6 R3
R6—A.,\ /. R6 O ) N, — O R6

=3 o R5—A 0 R5—A N
\ o) \ 111 N §

Vila o Via o

Starting from the propenoate derivatives of formula IV, via the diols VIa or VIb by
5 either asymmetric epoxidation followed by regioselective opening with water, or
asymmetric dihydroxylation. Depending on the chiral auxiliary in the epoxidation or
dihydroxylation, either the shown stereoisomers or their enantiomers of the diols of
formula VIa or VIb can be obtained. (For example, Ogino, Y. ef al, 1991, Tetrahedron
Lett. 32 (41):5761-5764; Jacobsen, E. N. ef al, 1994, Tetrahedron, 50(15):4323-4334;

10 Song, C.E. et al, 1997, Tetrahedron Asymmetry, 8 (6):841-844). Treatment with organic
base and thionyl chloride and subsequent ruthenium tetroxide catalysed oxidation yields
the cyclic sulfates VIla and VIIb.

The cyclic sulfates of formula VIIa and VIIb are converted to the hydroxy azides
(Scheme 3) of formula VIIla and VIIIb by treatment with sodium azide in

15 dimethylformamide followed by careful hydrolysis of the hemisulfate intermediates before
aqueous work-up. (Gao, Sharpless, 1988, J.Am.Chem.Soc., 110:7538; Kim, Sharpless,
1989, Tetrahedron Lett., 30:655). The hydroxy azides of formula VIIla and VIIIb are
hydrolysed and reduced to the f-hydroxy-o.-amino acids (not shown in Scheme 3),
preferably hydrolysis with LiOH in THF followed by reduction with hydrogen sulfide,

20  magnesium in methanol or organic phosphines by the Staudinger procedure. The -
hydroxy-c.-amino acids in turn yield compounds of formula III upon treatment with -

cyanate and acid in aqueous media.



asymmetri c di hydroxyl ati on. Depending on the chiral auxiliary in the

epoxi dation or di hydroxylation, either the shown stereoi soners or their
enant i omrewe 0f07476@ diols of fornula Via or VIb can be obtairrs&d/ooFor
exanple, Qgino, Y. et al, 1991, Tetrahedron Lett. 32 (41):5761-5764;
Jacobsen, E. N et al, 1994, Tetrahedron, 50(15):4323-4334; to Song, C. E
et al, 1997, Tetrahedron Asymretry, 8 (g» 841-844). Treatnent with organic
base and thlonyl chl ori de and subsequent’’rut heni um tetroxide catal ysed
oxidation yields the cyclic sulfates Vila and VIIb. The cyclic sul fates of

formula Vila VIlb re co er to the_hydro azides (Schene 3) of
formul a \/I | a(agﬁﬁm‘PPWP 5 ?elgltm\mbé?h %oé %ﬂﬁxéﬁ i‘s(ztfsé)tll'k eg_g;:clally specific
di met hyl f of r

i met hyl f og &gelfs %ér%ﬁagélsﬁn%g@%ﬂgéa{@g%&@ﬁg rf%{tgtggbe tghgg&é@&;sﬁﬁee

i nt er nedi at es ore aqueo
J. Am Chem Sereoisoridr® iy S@&md<iZnandShaflpl eespoundsaffy bd ptepated diyaeactiag the,

- eduoot” t CIOKEF S RRELY S SapRPRoL B 42 fenbel bR R<aHo g g B *°¢ 710

pr ef er apl v, Bydlsol4s 'S%quh@ntldog?Erb@an'ﬁe a0l OWRS pRYsIHRENAk ?’f‘hd@h $Bn 1y dg ogen

sul fide, 20 magnesiumin nethanol or organi c phosphi nes by 't t audi nger
procedur e. erThd 993-J. RygrGhem. aﬁ@ﬁ)ﬁ&@r@ﬁﬁé yiglds the ether enfdomfnbmui@ erters or nul a

pcT/ S0z oBaTan Saberthy: whRhEARE B AEb it RREHRRP G R o Betunds pa i <

not H, espeeéas (). FiReetichtR4 $i ScaliISRIMIS aidideeadicald RS, Rb98d RE iphRpaeed as
described for two of the four possible stereoisoners in Schenes 2 and 3.

The corrpmﬁﬁ’ﬁ% Irigoterdedrids relactg sraurstden §e rereovedms a law steprafiroihmepryersiom

Scheme, 2 wi, I mul a R4-OH, yielding the 5 al cohols Via.
Subsequent con ?ﬁogﬁrﬁqgoﬁueﬁggl des with phosphoazidate (Thonpson, A S

et al, 1993, J. Og. Chem 58(22) 5886-5888) yields the ether anal ogs of
the azido ester la in S e carried through to the
final product® (g%mﬁ%lg@lsloﬁgt?fg Iﬁﬁ?&’@@& ?Ofb“f apg i land/ (’M{aglﬁoal cohol s
R4-OH and 151%%8@%1% sRo0iddtn A the RO 'n@a A p@%reg%’eaﬁph 5cRbOE BF tedof t-ﬁge

protecting can be renoved as a ter the conversion
t he hydantfgumsmblefsdmmbcanm‘s lin Schemes 2 and 3. The compounds may be synthesised by

15 opening of the epoxides of formula V (Scheme2) with thiols R4-SH or amines R4-NH, and
thereafter subjected to analogous transformations as described for the alcohols VIIIa and
. VIIIb in Scheme 3. When amines of R4-NH2 are used, it may be necessary to N-protect

the intermediate amino alcohols, especially when the radical R4 is a n-alkyl group.

20 (f) Compounds of the formula IIT in which X is S and Y1 and/or Y2 is O, especially
specific stereoisomers thereof, may also be prepared as described for two of the four
possible stereoisomers in Schemes 2 e.nd 3. The compounds may be prepared by reacting
the cyclic sulfates of formula VIIa or VIIb, or the a-hydroxy esters of formula VIa via
their sulfonate esters, with thiourea and acid (1997, Japanese Patent number 09025273).

25 The propenoate derivatives of formula IV are widely accessible, eg from aldehydes
and phosphonium or phosphonate derivatives of acetic acid via the Wittig or Horner-
Emmons reaction (for example, van Heerden, P. S. et al, 1997, J. Chem. Soc., Perkin
Trans. 1(8):141-1146).

30 (g) Compounds of the formula Il in which X=NR1 and R1=H may be prepared from

reacting an appropriate substituted aldehyde or ketone of formula IId with ammonium



(e) Conmpounds of the formula Il in which Zis S or NR2 and Yl and/or Y2 is
0, especially specific stereoisoners thereof, may al so be prepared as
descri bedwbar/ot4mso of the four possible stereoisoners in 8chsEezo@7and 3.
The conpounds may be synt hesi sed by 15 opening of the epoxides of fornmula V
(Schenme2) with thiols R4-SH or am nes R4-NH2 and thereafter subjected to
anal ogous transformati ons as descri bed égr the alcohols Villa and VIIIb in
Schenme 3. When ami nes of R4-NH2 are used} it may be necessary to N protect
the internedi ate am no al cohols, especially when the radical R4 is a

n-al kyl group nmpounds of the fornmula 11l in which Xis S and Y
and/ or Y2¢cugopate é%ﬁg%ﬁa&ﬂlw cyapér v aqueaisetledfioborrdlsl 00Re e g fspalpdiy esselsfor He

pr epar ed 3%h described for two of the four possible stereoisoners in
Schenes 2 and 3. The compounds may be prepared by reacting the cyclic
sulfates of fornmula Vila or VIIb, or the a-hydroxy esters of fornmula Via
via their sulfonate esters, with thiourea and acid (1997, Japanese Patent
nunber 0902527?3\ 25 The propenoate derivatives of formula IV are wi dely
accessi ble, eg frem al dehydes and phosphoni um or phosphonate derivatives
of acetic acid vya the Wttig or Horner- Emmons reaction (for exanple, van
Heerden, P. st al, 1997, J. Chem Soc., Perkin Trans. 1(8):141-1146).
30 (9) Cbnpounds of thﬁsfornula [1l in which X NRL and R1=H nay be prepared
from reactlﬁ@ fopriate substituted al dehyde or ketone of formula lid
w th amrogium WO 02/|074750 PCT/ SE02/ 00475 38 carbonate and potassium
cyani de in aqueous 8l cohols at 50-100C in a seal ed vessel for 4- 24h. R4 Z

(CH2) / R3'---f R6 RS A0 Ilid
IId

Preparations of some aldehydes or ketones of formula IId are described in:
Marte, A.-M. et al, Tetrahedron Lett., 1990, 31(18):2599-2602;
Kren, V. et al, 1993, J. Chem. Soc., Chem. Commun., 4:341-343;
Schmittel, M. et al, 1990, Angew. Chem., 102(10):1174-1176;
10 Chakraborty, R. et al, 1992, Synth. Commun., 22(11):1523;
Harder, T. et al,1994, Tetrahedron Lett., 35(40):7365-7368;
Ruder, S. M., 1992, Tetrahedron. Lett., 33(9):2621 - 2624;
Maeda, H. et al, 1997, Chem. Pharm. Bull., 45(11):1729-1733;
Montana, J. G. et al, 1994, J. Chem. Soc., Chem. Commun., 19:2289-2290;
15 Davis, B. R. et al, 1992, Aust. J. Chem. 45(5):865 — 875.
Some of the aldehydes or ketones are available through aldol reactions (m=1, Z=0):
Mahrwald, R, et al, 1998, J. Am. Chem. Soc., 120(2):413-414;
Auerbach, R. A., et al, 1988, Org. Synth., VI:692;
Mukaiyama, T.; 1977, Angew. Chem., (Int. Ed;) 16;
20 Shimizu, N. ef al, 1983, Bull. Chem. Soc. Jpn., 56(12):853;
Maruoka, K. et al, 1986, J. Am. Chem. Soc., 108(13):3827.



ketones of forrmula Ild are described
in. Mrte, A-M et al, Tetrahedron Lett., 1990, 31(18):2599-2602; Kren,
V. et al ,w099874730 Chem Soc., Chem Conmmun., 4:341-343; PEglsEIr/eE®ry M et
al, 1990, Angew. Chem, 102(10):1174-1176; 10 Chakraborty, R et al, 1992,
Synth. Conmun., 22(11):1523; Harder, T. et al,1994, Tetrahedron Lett.,
35(40):7365-7368; Ruder, S. M, 1992, 3’ trahedron. Lett., 33(9):2621 -
2624; Maeda, H et al, 1997, Chem Pha Bul | ., 45(11):1729-17383;

Montana, J. G et al, 1994, J. Chem Soc., Chem Conmmun., 19:2289-2290;
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Mahrwal d, R, et al, 1998, J. Am Chem Soc., 120(2): 413 414, Auer bach, R
A, et aI , 1988, Org. Synth., VI:692; Mikaiyama, T.; 1977, Angew. Chem
(I'nt. Ed. )l“abﬁal 20 Shi rri zu, N et al, 1983 BuI |. Chem Soc. Jpn.,

’I(‘\OE: 102( 12\ - QQ’)?

56(12) : 853—Martokas Am—Chem—Ses . VO
02/ 07475()]({9@"/@@6‘2%0495"“ Y?’Qe‘?( B%Yg}r)‘é?a? ation of com:cfa‘?ng B\I’eforrml

alid
are |i st ¢gd i haRbeidinel 0rane 1201 € LT Nane (fornyl™ ISt 138‘5‘8’@@ when “Ton
| UPAC') CAS nu}#beo?rl ot oirlmlla-ng pyridin-3-yl %

5 Preparations of sonme al dehydes or

S

furane 384588-4

2-fornyl 4 B-fplgmyleﬁ-pyﬁdm-ﬁ-yaﬁaaae 55484-36-1 5-fornyl-2-( hién&l 3éRazol e
92629- 13 hepy—Furanre—13863-39-9—2-form—3-wethyl-§- phenyl
furane 1(:61%‘“3252‘ ﬁen?'er - 3- et hoxycar bonyl furane § 50868958
2-fornyl W i’-foh%Flyﬂ-pI?enﬁ fygfi azore 2Z816-01-9 13803-39-9
2-formyl-3-methyl-5-phenyl furane 160417-25-4
2-formyl-3-ethoxycarbonyl furane 50800-39
2-formyl-5-phenyl-3,4-oxadiazole 22816-01-9
2-formyl-5-phenyl oxazole 96829-89-9
2-formyl-4-chloro-5-phenyl oxazole 119344-57-9
2-formyl-4-chloro-2-pyridin-3-yl thiazole 131969-58-9
2-formyl-5-pyridin-3-yl thiophene 133531-43-8
2-formyl-5-pyridin-2-yl thiophene 132706-12-8
2-formyl-5-pyridin-4-yl thiophene 21346-36-1
5-formyl-2-phenyl thiazole 1011-40-1
5-formyl-4-chloro-2-phenyl thiazole 108263-77-0
5-formyl-4-methyl-2-phenyl thiazole 55327-23-6
2-formyl-5-phenyl thiophene 19163-21-4
2-formyl-3-methyl-5-phenyl thiophene 1604417-30-1
4-formyl-2-pyridin-2-yl imidazole 279251-08-0
2-formyl-1-methyl-5pyridin-3-yl pyrrole 3614-77-5
4-formyl-2-pyridin-3-yl imidazole 279251-09-1
4-formyl-2-pyridin-4-yl 1,3,4-triazole 42786-73-2
4-formyl-2-pyridin-4-yl imidazole 279251-10-4
4-formyl-5-methoxy-5-phenyl thiazole 73725-36-7
4-formyl-5-ethoxycarbonyl-5-phenyl thiazole 88469-73-2
4-formyl-5-ethoxycarbonyl-5-phenyl oxazole 189271-85-0




2-fornyl - 5- phenyl
119344-57-9 2-fornyl -4-chl oro-2-pyridin-3-yl
2- f or nyl -\EOo@gOT45MN-
t hi ophene 132706-12-8 2-fornyl-5-pyridin-4-yl
5-fornyl - 2- phenyl
108263-77-0 5-fornyl -4-net hyl
2-fornyl - 5- phenyl
t hi ophene 1604417-30-1 4-fornyl-2-pyridin-2-yl

oxazol e 96829-89-9 2-fornyl-4-chloro-5-phenyl oxazol e
t hi azol e 131969-58-9

t hi ophene 133531-43-8 2-fornyl - 5PRYISEA2/00425 |

t hi ophene 21346-36-1

t hi azol e

3-vyl

t hi azol e 1011-40-1 5-fornyl -4-chl oro- 2- phenyl
-2-phenylmihiazole 55327-23-6

t hi ophene 19163-21-4 fornyl - 3- met hyl - 5- phenyl

i m dazol e 279251-08-0

2-fornyl 3614-77-5 A-fornyl-2-pyridin-3-yl
i m dazol e2'fq@2éﬁn®h§§-5 Ehema’f @44-5%% din-4-yl 1,3, 4- 899@53@642786- 73-2
4-fornyl F2=py !_,2,_[ dazoi e 2 =144 SETUSN = phenyl
(i ool o SRR AR Y9501 e 88469- 73- 2
4-fornyl ¢ 5{@[ﬁﬁmoqymaﬂh§)pmpheﬁylpjmemzbleoxazol e 189271 85- 0 Y3 083974750
PCT/ SE02 thyl-5-phenyl 1 3 4-trjazole 89060-36-6
4-fornyl 1fm>ﬂ;lrbtzylp?n@h§nyl imidaaclel e 94938- 02- 0 5-f ol &98066-%5 hyl - 2- phenyl
i m dazol U but-yt=2=phenyt—nid —f)2- 3
4-fornyl ¢ 4%&1??8 / prgp%l fﬁh?nyll %Imlélg%%llse 75378-63-1 5-fo /403 tyl - 2{phenyl
i m dazol g5 ]Q_&ylSZ-pBeIfyq)ﬁﬁﬂdlazd)lerTEt hyl - 4- phenyl I m daggdes-928511- 51- 3
4-fornyl £ 2-phenyl -5-net hyl oxazole 70170-23-9
2-formyl-1-methyl-4-phenyl imidazole 123511-51-3
4-formyl-2-phenyl-5-methyl oxazole 70170-23-9
2-formyl-5-phenyl 1,3,4-triazole 26899-64-9
4-formyl-2-phenyl-5-chloro imidazole 60367-52-4
4-formyl-2-phenyl imidazole 68282-47-3
4-formyl-2-phenyl-5-methyl imidazole 68282-50-8
2-formyl-1-methyl-5-phenyl 1,3,4-triazole 219600-03-0
2-formyl-4-phenyl imidazole 56248-10-3
2-formyl-1-methyl-4-phenyl imidazole 118469-06-0
2-formyl-5-phenyl pyrazole 52179-74-5
2-formyl-3-methyl-5-phenyl pyrazole 160417-28-7
2-formyl-3-ethoxycarbonyl-5-phenyl pyrazole 63202-77-7
2-formyl-5-morfolin-1-yl furane 3680-96-4
2-formyl-5-piperdin-1-yl furane 22868-60-6
2-formyl-5-cyclohexyl furane 14174-51-7
2-formyl-3-methyl-5-cyclohexyl furane 160417-27-6

(h) Compounds of the formula ITI may also be synthesized according to Scheme 4
below. Suitable target compounds include the substituted 5-(biphenyl-4-yl-hydroxy-
methyl)-imidazolidie-2,4-dione series and the substituted 5- [4-phenoxy-phenyl] hydroxy-
methyl -imidazolidine-2,4-dione series.

The key reaction is the aldol condensation (Method C) that forms the target

compounds. The synthetic intermediates in this reaction are the 5-hydantoins, made from



2-fornyl -5-phenyl 1,3,4-triazole 26899-64-9 4-fornyl-2-phenyl-5-chloro

i m dazol e 60367-52-4 4-fornyl-2-phenyl im dazole 68282-47-3

4-f or nyl -Rophemyse 5- met hyl i m dazol e 68282-50-8 2-f or nyl PCIrsEdNYI475- phenyl
1,3,4-triazole 219600-03-0 2-fornyl-4-phenyl imdazole 56248-10-3

2-fornyl -1 - et hyl - 4- phenyl i m dazole 118469-06-0 2-fornyl-5-phenyl

pyrazol e 52179-74-5 2-fornyl-3-nethyl -5-phenyl pyrazole 160417-28-7
2-fornyl - 3- et hoxycar bonyl - 5- phenyl pyrazol e 63202-77-7

2-formyl -5-norfolin-1-yl furane 3680-96-4 2-fornyl-5-piperdin-I-yl furane
22868-60-6 2-fornyl -5-cycl ohexyl furane 14174-51-7
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5-hydant oi nSThdREE] JonaBAMEY g1vEy 4 dRbeREHBERkRPE 7Phe AdeBib e aGIAS] biveT hod
A), and the al dehydes prepared through a Suzuki coupling (Method B) 1in a
convent i orimbmatmgrephy ot svok @sed Isocrysteliizatiom. Thepoamidmeies maaydberesothed by nmay
be wutilized for further transformations, a Suzuki coupling (Method D) and
am de COLﬁ;miah@hIO(Imgﬁwa). 5 The al dol condensation gives a diastereoneric
m xture. The racemates are isolated by chromatography or in sone cases by
crystallization. The enantioneres nay be resolved by chiral
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The metalloproteinase inhibitor compounds may be evaluated for example in the

following assays:

Isolated Enzyme Assays

Matrix Metalloproteinase family including for example MMP12, MMP13.

Recombinant human MMP12 catalytic domain may be expressed and purified as
described by Parkar A.A. er al, (2000), Protein Expression and Purification, 20:152. The
i)uriﬁed enzyme can be used to monitor inhibitors of activity as follows: MMP12 (50
ng/ml final concentration) is incubated for 30 minutes at RT in assay buffer (0.1M Tris-
HCl, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.040 mM ZnCl and 0.05% (w/v) Brij
35) using the synthetic substrate Mac-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH2 in the presence
or absence of inhibitors. Activity is determined by measuring the fluorescence at Aex
328nm and Aem 393nm. Percént inhibition is calculated as follows: % Inhibition is equal to
the [Fluorescencepius inhibitor - Fluorescencepackground] divided by the [Fluorescenceminus inhibitor
- Fluorescencepaciground]-

Recombinant human proMMP13 may be expressed and purified as described by
Knauper et al. [V. Knauper ef al., (1996) The Biochemical Journal 271:1544-1550 (1996)].
The purified enzyme can be used to monitor inhibitors of activity as follows: purified
proMMP13 is activated using 1mM amino phenyl mercuric acid (APMA), 20 hours at
21°C; the activated MMP13 (11.25ng per assay) is incubated for 4-5 hours at 35°C in
assay buffer (0.1M Tris-HCl, pH 7.5 containing 0.1M NaCl, 20mM CaCl2, 0.02 mM ZnCl
and 0.05% (w/v) Brij 35) using the synthetic substrate 7-methoxycoumarin-4-
yDacetyl.Pro.Leu.Gly.Leu.N-3 -(2,4-dinitropheny1)-L-2,3-diaminoprobionyl.Ala.Arg.NHz
in the presence or absence of inhibitors. Activity is determined by measuring the
fluorescence at Aex 328nm and Aem 393nm. Percent inhibition is calculated as follows: %
Inhibition is equal to the [Fluorescencepus inibitor = FLUOTESCENCehackground] divided by the

[Fluorescenceminus inhibitor ~ F1U0reSCENCEhackground)-
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eval uat edwbor/oewwanmpl e in the follow ng assays: 5 |sol at edCESEyI@4A5says
Matrix Metalloproteinase famly including for exanple MWw12, MWP13.

Reconbi nant human MVWP 12 catal ytic donmain may be expressed and purified as
descri bed by Parkar A A et al, (2000), grotei n Expression and
Purification, 20:152. The io purified eff ynme can be used to nonitor

i nhibitors of activity as follows: MW12 (50 ng/m final concentration) is
I ncubat ed for 30 .m nut es. at assay buffer (0.1M Tris- HCL, pH 7.3

cont ai ni ng 0Aa3ymplgrprot ozemnég@f%? fqmbﬂyemeﬁ@é@n%ﬁan@emmw \ﬁ)usBlgl j 35)

usi ng the &b L d\ébd;;’c 15%31(@[ he
presence S%%é a gted}rllce Oﬁlﬁxﬁflﬁo AT CtIVI I's determ ne g)% %e%géﬁﬁegg t he

f | uor escenc €. &trabane Knight eQandeFEB&man%ﬁ?’) P&3-26mt inhibition is
calculated as follows: % Inhibition is equal to the [Fluorescencepius

i nhi bitor - Fluorescencebackground] divided by the [Fl uorescencem nus

i nhi bifor - Fluorescencebackground] Reconbi nant human proMW13 may be
expressed and purlfled as descrl bed by Knauper et aI [ V. Knauper et al.,
(1996) ThodBpEEyss ing {017 ¢x : FOB} 20 The purified

enzyme can | nltor i.n act | ' “as fol pur| i ed

proMwP13 is g{ye(gftgv %%@Fg n;tfbbl{}?{8ﬁ{/\yfar?8?‘é€ﬁ%¥ec %fr’d’? r355eS58f hour s
at  21C hﬂﬁg a@bhiaﬂ%r?drlﬁ@dalﬁldtéd-e@z@ﬁ& a‘%@d’y, aRSAYymé Selhg‘éﬁﬁﬁ{eﬁ(frcﬁﬂ[he‘l 5 hours
at 35C in assay bu (0.1 MTris 5 containing 0.1 M Nad , 20mM

CaC12, 0.wembraizsef THRnbasplesgihednby K- B |1Y1011§51) et\gdi (‘ﬂé’%h@a%mﬁﬂdbﬂgﬂ%bst rate
71 eSSBS S8 o R P S B P ot ony A
a. Ar g. NH2partially pur1ﬁed enzyme in the presence or absence of test compounds using the substrate
4',5'-Dimethoxy-fluoresceinyl Ser.Pro.Leu.Ala.GIn.Ala.Val. Arg.Ser.Ser.Ser.Arg.Cys(4-(3-
succinimid-1-yl)-fluorescein)-NH, in assay buffer (50mM Tris HCI, pH 7.4 containing
0.1% (w/v) Triton X-100 alid 2mM CaCly), at 26°C for 18 hours. The amount of inhibition

15 is determined as for MMP13 except Aex 490nm and Aem 530nm were used. The substrate
was synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-
NH-Rink-MBHA-polystyrene resin either manually or on an automated peptide synthesiser
by standard methods involving the use of Fmoc-amino acids and O-benzotriazol-1-yl-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HBTU) as coupling agent with at

20 least a 4- or 5-fold excess of Fmoc-amino acid and HBTU. Ser' and Pro® were double-
coupled. The followiﬁg side chain protection strategy was employed; Ser'(But),
Gln’(Trityl), Arg®**(Pmc or Pbf), Ser”'*!!(Trityl), Cys'*(Trityl). Following assembly, the
N-terminal Fmoc-protecting group was removed by treating the Fmoc-peptidyl-resin with
in DMF. The amino-peptidyl-resin so obtained was acylated by treatment for 1.5-2hr at

25 70°C with 1.5-2 equivalents of 4',5'-dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna
& Ullman, (1980) Anal Biochem. 108:156-161) which had been preactivated with
diisopropylcarbodiimide and 1-hydroxybenzotriazole in DMF]. The
dlmethoxyﬂuorescemyl-peptlde was then simultaneously deprotected and cleaved from the
resin by treatment with trifluoroacetic acid containing 5% each of water and triethylsilane.

30  The dimethoxyfluoresceinyl-peptide was isolated by evaporation, trituration with diethyl

ether and filtration. The isolated peptide was reacted with 4-(N-maleimido)-fluorescein in



in the presence or absence of inhibitors. Activity is determ ned by
measuring the fluorescence at X ex 328nm and X em 393nm Per cent

i nhi bi ti owoiog/otabecul ated as follows: % Inhibition is equRCTISE02/60a75
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PCT/ SE02/ 00475 43 A sim lar protocol can be used for other expressed and
purified pro MWs using substrates and*bhuffers conditions optimal for the
particular MW, for instance as described in C. G aham Knight et al.

(1992) FEBS Lett. 296(3):263-266. 5 Adarramfglm n famly including for exarrpl e
TNF conveMEgomaining 11$QP§0R)‘ﬂetb§H@n@§nfbé@ ct purifige byi RP '[ﬂPdJW&I( Gegllyer t ase

enzyne ma dir Y. r enz assay,
he. enzymobar @S BEPAT Y A BaRBl hBuchdhl i g 0 BEEIRITS 5%
M Mohl er MALBDI-TOX M®Pdnd ddaindraeid3Aflygis8- 220. 10 The purified enzynme
activity and. inhibition thereof is determ ned by incubating the partially
purified enzyne in the presence or absence of test conpounds using the
substrate 4',5'-Di nethoxy-fluoresceinyl

Ser. Pro. Leu.AIa G n. Al a.Val.Arg. Ser. Ser. Ser. Arg. Cys(4-(3-

succi ni m Natasdl Subktratesscei n) - NH2 i n assay buffer (50mM Tris HCl, pH 7.4

taini 1% (w/ Trit X-. 1 2mv Ca 26C f 18 h .
e amund ofte At st StARE e Paligs pEihs SaTaR o Gl AoEL S SARSE JSEr R0
and Xem S%Weva@ga@ea%@a% B BYHSExhRpE: béé@@ oﬁmtda@c%s%ﬁéé RE. Lok, 4The

peptidic part of the substrate was aSsenbl ed Fnoc-
NH Ri nk- I\/B]-WJSPJ&SS@Q@V]&WMG@MI&Q@ piRd#- 2|2'§n(Ll§99)/JO(um%nf Bivlegicad Chemdstyyept i de

synthe i's |nv Fnoc-.am no |ds and
O bensit r ELs USSR anlth R poy B e HORL et T hehatPRY o GBS 8

(HBTU) asa&Qy mhmago@g%ahsmnb)ge@bsea Qarl Bagéterdnified & ddcriBddthyeR Q@SsteH and A.
Froc-am no acid and HBTU. Seri and Pro 2 were doubl e- coupled. The

f ol | owi ngBafreté (K Ang Biecherb893¢0-3¢&gy was enpl oyed; Ser 1(But),

A n5(Trityl), Argl,12(Pntc or Pbf), Ser9,10,i1(Trityl), Cysl3(Trityl).
Fol | owi ng assenbly, the N-term nal Fnoc-protecting group was renoved by
treating the Fnoc-peptidyl-resin with in DVF. The am no-peptidyl-resin so

obt ai ned s acylated by treatnent for 1.5-2hr at
15 Inhibition of metalloproteinase activity in cell/tissue based activity

Test as an agent to inhibit membrane sheddases such as TNF convertase

The ability of the compounds of this invention to inhibit the cellular processing of
TNFa production may be assessed in THP-1 cells using an ELISA to detect released TNF
essentially as described K. M. Mohler et al., (1994) Nature 370:218-220. In a similar
20  fashion the processing or shedding of other membrane molecules such as those described
in N. M. Hooper et al., (1997) Biochem. J. 321:265-279 may be tested using appropriate

cell lines and with suitable antibodies to detect the shed protein.

25



25 70Cwith 1.5-2 equival ents of

4' /5" -di net hoxy-fl uorescei n-4(5)-carboxylic acid [Khanna & U | man, (1980)
Anal Bi ocwerm/014080 156- 161) whi ch had been preactivated w PRT/SE02/00475

di i sopropyl carbodii m de and 1-hydroxybenzotriazole in DVF]. The

di met hoxyf | uor escei nyl - peptide was then simultaneously deprotected and
cleaved fromthe resin by treatnent w B{Q_ trifluoroacetic acid containing
5% each of water and triethylsilane. he di met hoxyf | uorescei nyl - pepti de
was i sol ated by evaporati on, trituratlon with diethyl ether and

filtrati or,f The |sol at ed pEPtI de was reacted with

4- (N- mal eix AN 4ACRE WJINGIN - ASIONE 0 PCT/ SE02/ 00475 44 DVF
contai ni ng dirps ﬁ il Bth %ftﬁ?%\%ﬁﬁgﬂr’&tmﬁﬂﬁ thi ﬁl‘i’grQﬂorﬁ?fdgﬁL—%
finally isolated by freeze ry| ng trom aqueous acetic acid roduct

was char aotvesips edsajo;nay MAIdBtenﬁtﬂédl‘eﬁ dasudibadimd. Attin cna) Y9BE) Cd&héméﬁearch

Subst r at eg%glggg gﬂé vity of the conpounds of the invention as inhibitors of
aggr ecan a may be assayed using nmethods for exanple based on the
disclogsures of EE C. Arner et al., (1998) Gsteoarthritis and Cartil age

6: 214-228; (1999) Journal of Biological Chemstry, 10 274 (10), 6594-6601
and the anti bodi es descri bed there| n. The potency of conpounds to act as

Cavet on' detAR ahieeiCl B
Cawst on a ;

net al | opr ot eThagsligarityd édtnpduna@ ot fkd ﬁlse&ﬁloha@ ﬁﬂnlﬁﬁTN‘letp‘x‘odﬁﬁﬁbn Bas@disegent
to inhibit nenbrane sheddases such as TNF convertase The ability of the

conpoundsingf himpanswhelg blaod ssayovhern LBSts nied te slimulpterthpradeass of AYFof  TNFa

d ELI t I d
e absenePBo% (E3RRD bl o (il MR G MG RLE TR O s
370: 218- 2&ed1uim(]£@1\$]16u(b arbi@dbdrasd) ipenicilie sﬁép’tﬁﬁ@&hn@ld)glu&hﬁﬂé)laﬁg um‘ub@tbdiler
menbr ane | ecu g as those described _in et (1997)
Bi ochem &%0815 t%é@“g? feptiPmpoupg sriphcaedny %ﬁpﬁ@a{@na@e\{ehlch, fﬁ‘€s3 and

gctwh - giz ; %g44§5ﬁﬁ@ PR SRk 524 e0h/95%irs IRAbREObAbo QiR F36QA TIPS,

coli. 0111:B4; final concentration 10pug/ml). Each assay includes controls of diluted blood

15 incubated with medium alone (6 wells/plate) or a known TNFo, inhibitor as standard. The
plates are then incubated for 6 hours at 37°C (humidified incubator), centrifuged
(2000rpm for 10 min; 4°C ), plasma harvested (50-100ul) and stored in 96 well plates at
-70°C before subsequent analysis for TNFa concentration by ELISA.

20

Test as an agent to inhibit in vitro cartilage degradation

The ability of the compounds of this invention to inhibit the degradation of the
aggrecan or collagen components of cartilage can be assessed essentially as described by
K. M. Bottomley et al., (1997) Biochem J. 323:483-488.

25

Pharmacodynamic test

To evaluate the clearance properties and bioavailability of the compounds of this
invention an ex vivo pharmacodynamic test is employed which utilises the synthetic
30  substrate assays above or alternatively HPLC or Mass spectrometric analysis. This is a

generic test which can be used to estimate the clearance rate of compounds across a range



45 Test as an agent to inhibit cell based invasion The ability of the
conpound of this invention to inhibit the mgration of cells in an

i nvasi on wWeIY74T8y be determ ned as described in A Al bi niPC#SEa2/0047% 1987)
Cancer Research 47:3239-3245. 5 Test as an agent to inhibit whol e bl ood
TNF sheddase activity The ability of the conpounds of this invention to

i nhibit TNFa production is assessed in a human whol e bl ood assay where LPS
is used to stinulate the rel ease of TNF¥ 10 Heparini zed (1QUnits/ m) human
bl ood obtained fromvolunteers is diluted 1:5 with nmedium (RPM 1640 +

bi car bonat e penicillin, streptonycin and glutam ne) and incubated (160I)
with 201 6f SRegiss. AREAL(SeE. rals.mpATMOstDAre dpwdmvsua@wﬁa@pﬁpbw&q farmulatibi of e,

for 30 7 ubat
aggli tion oéh%uf% (géd%azohﬂwf\gbw éﬁ&%?ﬁgﬁb oa)rxllélle a‘iu%rﬂt Tg‘r ,ngﬂrﬁts Each
assay i ncleugless 16810, 160) R20924@li4801 70, mtw@l@thmmmwa&@wﬂ@m@ﬂm{ one (6

wel | s/ plate) or a known TNFEa i nhi bitor as standard. The plates are then

i ncubat edal?RS ppréate yessel o HEChenstim Blpsmefractionsise eftpined @A@WW&@?@H lfquﬁDEUOr pm

for 10 m tes
at - 70C gl asm% eéﬁ%ﬁ?’% CX& ye?sgﬁ]?gcrelt(%ﬁléa or{ggﬁl‘?igglcgﬁce%ga . ‘%0
Test as aB10 agmm BQPG thiipistnai proteint ace edirhértedey dﬁmﬁgaﬂdmd'ﬂ‘mes@btﬂaitatny of

t he conpo d[s af this invention to inhibit the degradation of the aggrecan
o col | agBrcRap el et rie S spsicSe i SOUuA YR SIS R

descri bedadayy biferMnd ﬁaséeaﬁérﬁby a8hly8dd for CdRBSInBRAENE Rid th%%g tﬁ@éc dftRuraté®

Phar macodynam c test To eval uate’the clearance propert
bi oavai | adsisey. Byiesly, ahemp@md(ﬂ@ndfs;ltnatlonmswnsemnewtlsonnmmd foni the compound

h d t uti| t hetic 30 trat
Peaayt anyNEsind Filydie SR HiiotR of tafbtorsh Bied ety Perathiary e esnedfing | o
a gener i getivets indHeCdinia oPeorbisREd tp@es@ﬁttlhfmé Srigihal dseAr-anpe: i ahltul@fed

COI’TpOUﬂdS across a range
using the concentrafion-response curve taking into account the total plasma dilution factor.

15 In vivo assessment

Test as an anti-TNF acsent

The ability of the compounds of this invention as ex vivo TNFa inhibitors is assessed
in the rat. Briefly, groups of male Wistar Alderley Park (AP) rats (180-210g) are dosed
with compound (6 rats) or drug vehicle (10 rats) by the appropriate route e.g. peroral

20 (p.o.), intraperitoneal (i.p.), subcutaneous (s.c.). Ninety minutes later rats are sacrificed
using a rising concentration of CO, and bled out via the posterior vena cavae into 5 Units
of sodium heparin/ml blood. Blood samples are immediately placed on ice and centrifuged
at 2000 rpm for 10 min at 4°C and the harvested plasmas frozen at -20°C for subsequent
assay of their effect on TNFa production by LPS-stimulated human blood. The rat plasma

25 samples are thawed and 175ul of each sample are added to a set format pattern in a 96U
well plate. Fifty pl of heparinized human blood is then added to each well, mixed and the
plate is incubated for 30 min at 37°C (humidified incubator). LPS (25pl; ﬁnal
concentration 10p.g/ml) is added to the wells and incubation continued for a further 5.5

hours. Control wells are incubated with 25p1 of medium alone. Plates are then centrifuged
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are dosed iv or po with a soluble formulation of conpound (such as 20% w' v
DVBO, 60%vao/oPE®00) and at subsequent tine points (e.gPCPHSELLEQ430, 60,
120, 240, 480, 720, 1220 mins) the blood sanples are taken from an
appropriate vessel into 1 QU heparin. Plasma fractions are obtai ned

follow ng centrifugation s and the plas proteins precipitated wth
acetonitrile (80% w v final concentratl‘gﬁ) After 30 mns at -20C the

pl asma proteins are sedimented by centrifugation and the supernat ant
fraction is evaporated to dréness usi ng a Savant speed vac. The sedinent is

reconst i t fereld min at 8@@%}7}31@ and 0y tha sypergaientsiaye wanrslsrzddo &6 veeblnpatandd
content u tic bst rate a Br j. ef onpound
concent ra? %’?tez(?)%g’ése'?ﬁﬂ%eri @@W%?ﬁ—{ﬁf BX@BFa?%!’%E%ngplo under goi ng

eval uation. Serial dilutions of the reconstituted plasm extracts are
assessed for " activity and the anount of conpound present in the original
pl asma sanpl EataanahflsxsLhyaiedwatqdﬁoﬁglatmloutamsdm ce@;hloomppechME curve taking
into accoynt the .tofal
as an antt eP?Riﬁlﬁlﬁéﬁ’tonﬂf S0 e :

vivo TNFa inhibitors is assessed in't groups of male
Wstar Alderley Park (AP) rats (180-210g eé@mFgoseh{rm\/\)th conmpound (6 rats)
or drug vehicle (10 rats) by the appropriate route e.g. peroral 20 (p.o.),
intraperitoneal (i.p.), subcutaneous (s.c.). Ninety mnutes |later rats are
sacrificed wusing a rising concentration of CO2 and bled out via the
posteri or T\gﬁqﬁ aﬁaa\fﬁﬁai.'tm'ﬂlc%%{ts of sodi um heparin/m bl ood. Bl ood

sanpl es a on ice and centrifuged at 2000 rpmfor 10
mn atwo4C andctl‘hef M&caspcauhdmsasraa‘s-aﬁhmizcen tested iR0IB: ccdlagsmrlushq&m&mtlassay of
their eff on . TNF oy b n rat

pl asma 25@%?8@ %ﬁ%e tﬁat:etreﬁwgf ?Jﬁe)guh iﬁﬁ?e@r@ ‘ﬂ set
format pabdi@ksluble ndtiPSlpe Wtdllapbtfsedpdlfarthkiti9fin fh@@@h&rﬂécﬁﬁlﬂlsfk%ﬁﬁ bl ood is
then added to each well, m xed and the plate is incubated for 30 mn at

37C ( huni Breupésingeraplstetasiyvant. Sgnilasionditiopssan hegised i indueartinity immjcei andadded

to the well a d i ncubation continued for a further 5.5 hours. Control

wel I s are"incubated with 251 of medium al one. Plates are then centrifuged
15 ’

Test as an anti-cancer agent

Activity of a compound as an anti-cancer agent may be assessed essentially as
described in I. J. Fidler (1978) Methods in Cancer Research 15:399-439, using for example
20  the B16 cell line (described in B. Hibner et al., Abstract 283 p75 10th
NCI-EORTC Symposium, Amsterdam June 16 — 19 1998).

Test as an anti-emphysema agent

25 Activity of a compound as an anti-emphysema agent may be assessed essentially as

described in Hautamaki et al (1997) Science, 277: 2002.
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supernatants are transferred to a 96 well plate and frozen at -20C for
subsequernwoOanal4rsi s of TNF concentration by ELI SA. Data amamgEiz0ddys

dedi cated software cal cul ates for each conpound/ dose: s Percent inhibition
of TNFa= Mean TNFa (Controls) - Mean TNFa (Treated) X 100 Mean TNFa
(Controls) Test as an anti-arthritic ag%?t 10 Activity of a conpound as an
anti-arthritic is tested in the collagen-induced arthritis (CHA as
defined by D. E. Trenthamet al., (1977) J. Exp. Med. 146,:857. In this

nodel acid sol ubl e tive t I 1..col |l agen cause ol.yarthritis in rats
when admi lﬁﬁ%?@rs’étéo’} WH?W%Eﬁgﬁgﬁﬁ@gﬁﬂf’é?ﬁg’é‘&ﬁd&Yéﬁ? f‘)l%“f’r%/g g?‘aIBB]ﬁﬂi ti ons can
be used to induce arthritis in mce and primates. 15 Test as an

anti-cancer agent Activity ofl a conpound as an anti-cancer agent may be

assessed Gesent walyncadmethndscH-DMR ispecira were Ficdtded of £0E@)a Watiano 0¥ IkavaCancer
Resear ch : -439,.. using f mle 20 the.B 16 cell line (described in
B. Hi bner&@(%%.o,r %}9,&5@9 %5&@3?( g@‘@qﬁl&r‘?ﬁtﬁ%}e—f’g © ?ﬁbs_@i‘_fe&?ﬁ?e t er dam June
16 - 19 1998forml 8%y 227 %Pn@,ﬂiﬁeﬁ%ﬂt%ﬁﬂ%—a%m.s@ﬁpﬁﬁf Metin Q2,855 9rouUNd

as an anti-enphysema agent imay be assessed essentrally as described in
Haut amaki pn) were(ubod 79 inSeina meleren2ds? Lo20elutid M27sGpeiBaov@EDbBESR/ MM 75 48

The inventign w be illustrated,but .lim.ted by the foll ow ng
Exanpl es:Aéﬂgﬁgbb& ar ST WWSS&I%%M?B%N{J?%M 't ecor ded on
either a Varian U'itYl nova 400MHz or Varian Mercury- VX 300MHz instrunment.
The central solvent peak of 5 chloroformd (5H 7.27 ppm,

di et hyl Sﬁ#i?%k Eﬁ-fiG (SH 2.50 ppm) or nethanol-d4 (oH 3.31 ppm were used

as inter ces. Low resolution nmass spectra were obtai ned on a
10 N-{[(45)-2,5-dioxoimidazolidinyl]methyl}-4-(4- fluorophenoxy) benzenesulfonamide

~and

N-{[(45)-2,5-dioxoimidazolidinyl]methyl}[1,1'-biphenyl]-4-sulfonamide

N o /Q/R
0 s 0, .0 0
i 07] %57
/U\ J;ro l. N e ver s N
07 "N — 9 i,ii.iv /©/ N \
0 P N
g H L :
15 1 CeHsSO,Cl 11 HCl/dioxane iii KCNO iv wt. HCI, 100°C
R = 4-fluorophenoxy or R = phenyl

To the stirred solution of N-alfa-BOC-(S)-diaminopropionic acid (100 mg,0.5 mmol) in
2.5 ml water containing 0.04g (0.55 mmol) of sodium carbonate was added the soln.of the
20 sulfonyl chloride (0.5 mmol) in 2.5 ml of dioxane.The solution was stirred overnight at
room temperature, distributed between ethyl acetate (10 ml) and ca 20% citric acid (10
ml),the water phase was three times reextracted with ethyl acetate,organic extract was
~ washed with brine,dried,evaporated and the residue was treated with 4N HCl in
dioxane.The mixture was stirred for 20 min,evaporated and dried in vacuo for 4 hrs at 40

25 C.Then,the residue was quenched with 3ml of water solution of sodium carbonate (0.08g,



Agilent 1100 LC-MS system equi pped with an APClI ionization chanber. EXAMPLE
1 10 N-{[(4S)-2,5-di oxoi m dazolidinyl]nmethyl}-4-(4- fluorophenoxy)
benzenesuwwbaonam7de and N-{ [(4S)-2, 5-di oxoi m dazol i di nyl Pe@tSEY2/§0475

[1, 1" - bi phenyl]-4-sulfonamde R NO-O, O~OO Oi. ON/ SNII ON
-~ Oii,iii.ivI I~-NOONORNMN OO 15 i C6H4SO2CLl ii HCl/di oxane iii
KCNO iv wt. HC, 100C R = 4-fl uoropheno&gl or R = phenyl To the stirred
solution of N-alfa-BOC-(S)-diam nopropionic acid (100 ng,0.5 mol) in 2.5
m water containing 0.04g (0.55 mmwl) of sodi um carbonate was added the
soln.of the 20 sulfonyl chloride (0.5 nmmol) in 2.5 m of dioxane. The

sol ution pas nﬁhbl%%ﬁ@O@@‘(lUi Aol péf porABuhEARAAPB MHsQddSH SidrthdHi-adredbRiieen
ethyl acetate (10 m) and ca 20%citric acid (10 m),the water phase was
t hr ee ti netgraddox# hacatdd0vi. Alfteethis/periad dtrat & congdd(leas estdedstirreddor 1 neathled Wi t h

brine, dri ed, evapor at ed d the residue was treated with 4N HC in
di oxane. Twwwma@ﬂmg Qﬁnralﬂeweg & staigsl %rﬂqrw%mﬁ?ra%ao‘é@ﬁag%rﬂ%@cfry%ﬁallﬁacuo

Sol uti on Spelr R anHI Sl 8 {85 EUGHT, PUSRBS M e i Bh oyt o s

ol ) andnddeSafy)(1. 1 mmol ) of potassium cyanate was added and the mxture
was stirred for 4 hrs at 100 C After this period,1 m of conc.HCl as
added, stirred for 1 hr at the same tenperature and then allowed to stand

iR coTet R s A e A e
Necessaryyq.m/z=380.1
N-{[(45)-2,5-dioxoimidazolidinyl]methyl}[1,1'-biphenyl]-4-sulfonamide
10 MS:m/z=346.1
IH NMR:(DMSO0):3.00 m (1.5H),3.10m(0.6H),(CH_), 4.10 m (1H,CH),7.5 m (3H),7.70d
(2H),7.4 s (4H). ‘

EXAMPLE 2

15 Compounds of formula II weré prepared wherein Y1 is O, Y2 is O, X is NR1, R1 is H,
R2isH, mis 1, R3 is H, R4 is H, Z is SO;N(R6), R6 is H, (C1-4)alkyl, methylbenzyl, or
methylpyridyl, A is a direct bond, and RS varies. |

The syntheses were performed in parallel on 20-well plate manually operated.

The amino acid (20 um) was dissolved in 5 ml water containing 6.36 mg (60 um) of

20 sodium carbonate. 0.5 ml of the solution was pipetted to each well, followed by 0.5 ml of
dioxane solution containing 20 um of corresponding sulfonyl chloride. The reaction
mixture was shaken for 18 hrs at room temperature, diluted with 2 ml of methanol and
treated with 20 mg of Lewatite S100 in each well (acid form) for 5 min. Then all reaction
mixtures was filtered, evaporated in vacuo and the evaporate was treated with 1 ml of 4 N

25 HCl in dioxane for 30 min, evaporated in vacuo and 0.5 ml of 0.5 M wt. solution of
potassium cyanate was added and heated to 100°C for 3 hrs. Then 10 mg of Lewatite S100
(acid form) was added to each well after being cooled to room temperature, followed by 2
ml of methanol, evaporated in vacuo and threated with trifluoroacetic acid at 80°C for 2

hrs. After being evaporated, the residue was purified by flash chromatography on silica



N-{[(4S)-2, 5-di oxoi m dazol i dinyl ] met hyl }-4-(4- fluorophenoxy)

benzenesul fonam de Ms:mz=3 80.1 N-{ [(4S)-2,5-di oxoi m dazolidinyl]

met hyl } [WOob20bi7phenyl ] - 4-sul fonam de 10 MS: m z=346. 1 1HPRVRE(DMSG : 3. 00
in (1.5H),3.10m0.6H),(CH), 4.10 m(1H, CH),7.5 in (3H),7.70d (2H),7.4 s
(4H) . EXAMPLE 2 15 Conpounds of formula Il were prepared wherein Yl is O,
Y2 is 0, Xis NRl, Rl isH R2isH injds 1l R3isH RAIsH Zis
S2N(R6), R6 is H, (d-4)al kyl; nethyl b% zyl, or methylpyridyl, Ais a
direct bond, and R5 varies. The syntheses were perforned in parallel on
20-wel |l plate manual ly operated. The amno acid (20 um was dissolved in 5
m wat er ihoi - ; i t ; t he
sol ution \?\ggé gﬁhgle{!?tea% %gtﬁeﬁgcélﬁ@a%ﬁ@ﬁ(u?g? l?%bc\,es}\ggt%];ynoﬁgg ?ﬁgﬂgfaﬁd# é)?v ae fit g’%ﬁ ution
cont ai ni ngoAftonethby HRIEE-MS pWieddsng). SUlhgpst eaclhivelli de. The reaction m xture
was shaken for 18 hrs at roomtenperature, diluted with 2 m of nethanol
and treated with 20 ng of Lewatite S 100 in each well (acid form) for 5

m n. Then ] i L L . eV A j Q d the
cvapor at o Ja FBAGHLARS TR 2o b R [ EUARGLANER L IS HARR
evaporated {n vacuo and 0.5 mM of 0.5 Mwt. solution of potassium cyanate
was added heated to 100C for .3 hrs. Then 10 ng of Lewatite S 100 (acid
form was ed to each well|l after being cooled to roomtenperature,

fol l owed by 2 of nethanol, evaporated in vacuo and threated with
trifluoroacetilt igtCat 80C for 2 hrs. After being evaporated, the residue
was purified by flzi'gh chromat ography on silica WO 02/ 074750 PCT/ SE02/ 00475
50 using ethyl acetafle-nethanol gradient (up to 10% MeOH). The purity and
mol . wei ght was nBgjt'ored by HPLC-MS. Yields : 0.5-1 ng per each well.
5-(2- Met hyl -t hi azol S-NI ) -t hi ophene-2-sul fonic acid

(2, 5-di oxo-i m dazol NJ% 4-ylmethyl)-amde N _S S

5
LC-MS (APCI) M+ H" = 373.4 (m/z)

3-(4-Chloro-phenoxy)N -(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide
Q

$=0
]
N

1

o .
"N
N~
o)

10 LC-MS (APCI) M*+ H" = 396.8(m/z)

4-(4-Chloro-phenoxy)XN -(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide
o Q
N
N
Cl

=0
O
N

X
T

o)
LC-MS (APCI) M*+ H" = 396.8(m/z)



OS:0O N ON N~50 LCM (APCl) Mr+ H+ 373.4 (m z)

3-(4- Chl or o- phenoxy) N- (2, 5-di oxo-i m dazol i di n-4-yl net hyl ) - benzenesul f onam d
e C &OwWo020@BAN N-- O 10 LCGM (APCI) M+ H+= 396. 8( ®LCT)SE02/00475

4- (4- Chl or o- phenoxy) N- (2, 5-di oxo-im dazolidin-4-ylmethyl)-b

enzenesul fonamide O/ ° OCH ON O LCGM (APCI) M+ H+ 396.8(nfz) WO

02/ 074750 PCT/ SE02/ 00475 51 N-(2,5-Di o;g?-i m dazol i di n-4-yl nethyl)-4-(4-m
et hoxy- phenoxy) - benzenesul fonamide Of" OS=0 N OO-, N

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(4-methoxy-phenoxy)-benzenesulfonamide
O Q
ok
N

: 1

l Q\\“' N
N~

0

LC-MS (APCI) M™+ H" = 392.6(m/z)

O

N-(2,5-Dioxo-imidazolidin-4-ylmethyl)-3-(4-methoxy-phenoxy)-benzenesulfonamide

LC-MS (APCI) M*+ H' = 392.6(m/z)

5-(5-Trifluoromethy# -pyrazol-3-yl)-thiophene-2-sulfonic acid (2,5-dioxo-imidazolidin-4-ylmethyl

10 )-vamlde

LC-MS (APCI) M™+ H" = 410.4(m/z)

15



N-~ O LCM (APCl) M++ H+= 392.6(nmz) 5

N- (2, 5-Di oxo-im dazolidin-4-ylnmethyl)-3-(4-m

et hoxy- phwomzgy47denzenesul fonamide O S7-. O O N\ N @CO/SELIBWNE ( APCl)
M-+ H+= 392.6(m z) 5-(5-TrifluoronethyH pyrazol -3-yl)-thi ophene-2-sul fonic
acid (2,5-dioxo-imdazolidin-4-ylmethyl 10 )-amide FF FNNSO S SO
NO, ,, N N\ O LCM (APC) M+ 1JZ_H = 410.4(m z) 15 WD 02/074750
PCT/ SE02/ 00475 52 N-(2,5-Di oxo-im dazoP#di n-4-yl met hyp -4-

N-(2,5-Dioxo-imidazolidin-4-ylmethyp -4-

-tolyloxy-benzenesulfonamide

Q
\ :O
, N
-6
N N
N—
| 0
LC-MS (APCI) M+ H" = 376.4(0/z)

3-(3,4-Dichloro-phenoxy)- N -(dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide

Cl

™
\\N ‘<\N
o)

LC-MS (APCI) M+ H" = 430.6(m/z)

10 4-(3,4-Dichloro-phenoxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide
Q

50
LN

O o) \L

NN

- N—{

Cl o)

Cl

LC-MS (APCI) M+ H" = 430.6(m/z)



-tol yl oxy-benzenesul fonamde 0 S O NJ N~ O LCM (APC) M+ H+=
376.4(m z) 5 3-(3,4-Dichl oro-phenoxy)- N

- (di oxo- iwDdapoi7s@i n- 4- yl net hyl ) - benzenesul fonanmi de ClI OPCIGEIIIN4E O \ ~
NOJN N( O LCM (APCl) M+ H+= 430.6(m z) 10 .

4- (3, 4-Di chl or o- phenoxy) -

N- (2, 5-di oxo-im dazol i di n-4-yhnet hyl ) - bsgzenesul fonamde 0 SI~O / \ NO
d '"OAN O C LGM (APCl) M++ H+ = 230.6(nm z) WO 02/ 074750

PCT/ SE02/ 00475

4'-Fluoro-bipheny!-4-sulfonic acid (2,5-dioxo-imidazolidin-4-ylmethyl)-amide

Q
520
[
F O O**\‘:LN
N—{
@)

LC-MS (APCI) M™+ H' = 364.4(m/z)

s 5-Pyridin-2-yl-thiophéne-2-sulfonic acid (2,5-dioxo-imidazolidin-4-ylmethyl)-amide

LC-MS (APCI) M+ H" = 353 .4(m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(2-methoxy-phenoxy)-benzenesulfonamide
@)
ot
Q P N\L
Os
O oy
N~
10 O
LC-MS (APCI) M+ H" = 392.5(m/z)



53 4' - Fl uor o- bi phenyl -4-sul fonic acid
(2,5-dioxo-imdazolidin-4-ylnethyl)-amde 0 SO \ NFN N-~ O LCM
(APCl ) MwwOKzmo736601. 4(m z) 5 5-Pyridin-2-yl-thi ophene- 2- sulPCorsEc2/@avsl
(2,5-dioxo-.imdazolidin-4-ylnmethyl)-amde NSO So N~ O1AN O LCM
(APCl ) M+ H+= 353.4(m z)
N- (2, 5- Di oxo-i m dazol i di n-4-yl net hyl ) - 4-(,2- met hoxy- ph. enoxy) - benzenesul f ona
mde 0 OOaNO 0: N N10 O LCM (5 PCl) M+ H+= 392.5(mz) WO
02/ 074750 PCT/ SEQ2/ 00475 54 N -(2, 5-Dioxo-imdazo lidin-4-ylnethyl)-3
-(2-trifluoronethyl - phenoxy) - benzenesul fonamide F F F O

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-3-(2-trifluoromethyl-phenoxy)-benzenesulfonamide

F F

LC-MS (APCI) M+ H* =430.4 (m/z)

5 N -(2,5-Dioxo-imidazolidin-4-ylmethy1)-3-(4-trifluoromethyl-phenoxy)-benzenesulfonamide
O
Fl:ﬁ/@/ Q
F 30
N
og.k
3 %N

N
O

LC-MS (APCI) M+ H' = 430.4 (m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethy1)-4-(4-trifluoromethyl-phenoxy)-benzenesulfonamide

F TN
F R N~
10 O

LC-MS (APCI) M™+ H" = 430.4 (m/z)

15



6Alro NN N--~ O LCM (APCl) Mr+ H+= 430.4 (m z)

N- (2, 5-Di oxo-im dazolidin-4-ylnethyl)-3-(4-trifluoronethyl-phenoxy)-benzene
sul fonal woe2/0R7® 040 F F N 1-4 N NO LCM (APCl) M-PCHSEZA®A7H (T z)
N-(2,5 '"-Dioxo-imdazolidin-4-y | nmethyl)-4-(4-trifluorotnethy

| - phenoxy) - benzenesul fonamde --O-, 0/ ONFN FFN~ 100 LCM
(APCI) Mr+ H+ 430.4 (nmlz) t5 WO 02/ 0747§g PCT/ SE02/ 00475 55

4' -Tri f 1l uoronet hyl - bi phenyl - 4-sul foni c id

(2, 5-doxo-imdazolidin-4-ylnethyl)-amde FF/ \ /:0 FN N-~ 0

4"-Trifluoromethyl-biphenyl-4-sulfonic acid (2,5-dioxo~imidazolidin-4-ylmethyl)-amide

[
i
0]

LC-MS (APCIy M+ H" = 414.4 (m/z)

s N ~(2,5-Dioxo-imidazolidin-4-ylmethyl)-4- o -tolyloxy-benzenesulfonamide

LC-MS (APCI) M+ H' = 376.4 (m/z)

4-(3,5-Dichloro-phenoxy)- N -(2,5-dioxo-imidazolidin-4-ytmethyl)-benzenesulfonamide
Cl '

Cl

10
LC-MS (APCI) M+ H"=431.3 (m/z)

15



LC-Ms (APCl) ' Mt+ H+= 414.4 (mz) 5 N-(2,5-D oxo-i mdazolidin-4-yl nmethyl)-4-
o -tolyl oxy-benzenesul fonamde ONN N~ 0 LCM (APClI) M+ H+= 376.4
(mz) 4-(8p52074K or o- phenoxy)- N PCT/SE02/00475
-(2, 5-di oxo-i m dazolidi n-4-yl met hyl ) -benzenesul fonamide C C -0- O N 1
NN~ 10 0 LG M (APCl) Mr+ H+=431.3 (mz) 15 WD 02/074750
PCT/ SE02/ 00475 56 4-(2-Chl oro-phenoxy) - N (2,
5- di oxo-i m dazol i di n-4-yl net hyl ) - benzen®ul fonanide OC O SAO N Ni O
LC-M5 (APCl) Mr+ H+=396.8 (mz) 5 N-(2,5-Di oxo-imdazolidin-4-ylnethyl)-3-p
-tol yl oxy-benzen. esul fonamide Oo

4-(2-Chloro-phenoxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide

Q Q
cl o—@g=o
N
oo,

i N
N~

o)
LC-MS (APCI) M*+ H' =396.8 (m/2)

5 N -(2,5-Dioxo-imidazolidin-4-yImethy1)-3- p -tolyloxy-benzenesulfonamide

e
\\N %N
o)

LC-MS (APCI) M+ H'=376.4 (m/z)

4-(4-Cyano-phenoxy)-N-(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide
N
% @)
o’@-$'
1

O [
W
O

10
LC-MS (APCI) M™+ H" =387.4 (m/z) .



NON N-~ O LCM (APCl) M-+ H+=376.4 (m z) 4-(4-Cyano-phenoxy)-N-(2,
5-di oxo-i m dazol i di n-4-yl net hyl ) -benzenesulfonamde NO O\ / NO o N
Ni 10 0 wo@WBI76APCl ) M+ H+=387.4 (m z) WO 02/ 074750 PCPCIRER22/@Q475 57
4- (4- Cyano- phenoxy) - N- (2, 5-di oxo-i mdazolidin-4-ylnmethyl)- N

-nmet hyl - benzenesul fonamde N O S=O O\ NN-~ 0O LCM (APCI) Mt+
H+=401.4 (mz) 5 5
N- (2, 5- Di oxo-i m dazol i di n-4-yl met hyl ) -N-

Zret hyl -4-(4-trifluoronetlryl-phenox
y) - benzenesul fonamide FF F OO O\

4-(4-Cyano-phenoxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)- N -methyl-benzenesulfonamide
N\\

NS
A
O

LC-MS (APCI) M+ H" =401.4 (m/z)

s N-(2,5-Dioxo-imidazolidin-4-ylmethy!)-N-methyl-4-(4-trifluoromethyl-phenoxy)-benzenesulfonamide
F .
F

™
\\N ;\<N
O

LC-MS (APCI) M+ H* =444.4 (m/7)

N-(2,5-Dioxo-imidazolidin-4-ylmethy!)-N-ethyl-4-(4-trifluoromethyl-phenoxy)-benzenesulfonamide

£ F
F
Q @]
oY
*/'NI
O\‘\"
X N
N
10 O

LC-MS (APCI) M+ H"=458.4 (m/z)



Nr ONN -~ O LCGM (APCl) M+ H+ =444 .4 (il z)

1V- (2, 5- Di oxo-i m dazol i di n-4-yl met hyl )-N-ethyl -4-(4-trifluoronethyl - phenoxy
) -benzenewolokomamdde F FF OO OV S N ON N 10 0 LECVSE(ZEry M-+
H+=458.4 (m z) WD 02/ 074750 PCT/ SE02/ 00475 58 N-(2,

5- Di oxo-i m dazol i di n-4-yl met hyl )- N-i sopropyl-4-(4-trifluoronethyl - phenoxy) -
benzenesulfonam de FF F O SA O 05N8 0

N-(2,5-Dioxo-imidazolidin-4-ylmethyl)-N-isopropyl-4-(4-trifluoromethyl-phenoxy)-benzenesulfonami
de

oA
7,
N~
@

LC-MS (APCI) M™+ H" =472 4 (m/z)

5 N-(2,5-Dioxo-imidazo lidin-4-ylmethyl)- N-isobutyl-4-(4-triflucromethyl-phenoxy)-benzenesulfonamid

LC-MS (APCI) M™+ H' =486.5 (m/z)

N-Benzyl-N-(2,5-dioxo~imidazolidin-4-ylmethyl)-4-(4-trifluoromethyl-phenoxy)-benzenesulfonamide
£ F

10 O
LC-MS (APCI) M+ H"=520.5 (m/z)



Ni 0 LCM (APCl) M-+ H+=472.4 (mlz) 5
N- (25- D oxo-i m dazolidin-4-ylnmethyl)-Nisobutyl-4-(4-tri-luaronetliyl-pheno
xy) - benzewoegahfosaniid FF F O SO NON N~ 0 LC MSPCABEN/OOES H+
=486.5 (mz) N-Benzyl-N-(2,5-dioxo-im dazol
idin-4-ylmethyl)-4-(4-trifluoronethyl-phenoxy)-benzenesulfonamde F F F O
-- O O\ ~S-N 100 LC WM (APCI) M-+ H+ =520.5 (mz) WO 02/074750
PCT/ SE02/ 00475 59 N-(2,5 -Di oxo-iniida
| i din-4-yl methyl)-N-pyridin-3-ylnmethyl-4-(4-trifluoronethyl-phenoxy)-benzen
e FFFO

N~(2,5-Dioxo-imidazolidin-4-ylmethyl)-N-pyridin-3-ylmethyl-4-(4-trifluoromethyl-phenoxy)-benzene

F ,
F'

LC-MS (APCI) M+ H"=521.5 (m/z)

s N-(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(4-fluoro-phenoxy)-N-methyl-benzenesulfonamide

F

X
\\N ‘\<N
O

LC-MS (APCI) M*+ H"=394.4 (m/z)

N-(2,5-Dioxo-imidazolidin-4-ylmethyl)-N-ethyl-4-(4-fluoro-phenoxy)-benzenesulfonamide

10
LC-MS (APCI) M*+ H" =408.4 (m/z)
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\'/ SS N ON M NO LCM (APCl) M+ H+=521.5 (mz) 5

, 5- Di oxo-i m dazol i di n-4-yl net hyl ) -4-(4-fl uoro-phenoxy) - N net hyl - benzene
0. nanwvoe@2/0mA7®» . O\ / S, O ,-INN-c 0 LC VM5 (APCPLTNE®/64E394. 4

) N(2, 5-Dioxo-imd azolid

-yl met hyl ) - N-et hyl - 4- (4-fl uor o- phenoxy) - benzenesul fonamde F O S.O
O\ / NN 10 0 LC M5 (APCl) MH+ H:408'66 (mz) 15 WD 02/074750

PCT/ SE02/ 00475 60 N-Benzyi-N-(2, .

5-di oxo-i m dazol i di n-4-yl net hyl ) -4-(4-fl uor o- phenoxy) - benzen. esul fonam i de

N-Benzyl-N-(2,5-dioxo-imidazolidin-4-ylmethyl)-4-(4-fluoro-phenoxy)-benzenesulfonamide

LC-MS (APCI) M™+ H" =470.5 (m/z)

s N-(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(4-fluoro-phenoxy)-N-pyridin-3-ylmethyl-benzenesulfonami
F

@ é:O
oL
™

N@f SN

N

O

LC-MS (APCI) M+ H"=471.5 (m/z)

4- (4 Chloro-phenoxy)-N-(2,5-dioxo-imidazolidin-4-ylmethyl)- N-methyl-benzenesulfonamide

C?@s,

\\\
~<

o)
LC-MS (APCI) M+ H" =410.5 (m/2)

10

15



O g"O ONJ NO LCGM (APCl) M+ H+=470.5 (m z)
2, 5-Di oxo-irnidazolidin-4-ylnmethyl)-4-(4-fluoro-phenoxy)-Npyridin-3-ylm
yl - berworesud7fonami F O S, O ON N -~!' O LC M5 (APCl PCVISE0 0245 1. 5
z) 4-(4-Chl oro-phenoxy)-N- (2, 5-dioxo-imi dazol
i di n-4-yl met hyl )-N-net hyl -benzenesulfonamide CI O S0 O\ NoJ N NI
00 LGCWM (APCI) M-+ H+ =410.5 (m z) 6ils WO 02/ 074750 PCT/ SE02/ 00475 61

1
4- (4- Chl or o- phenoxy) -. N-( 2,
5-di oxo-i m dazolidi n-4-yl net hyl)-. N ethyl -benzenesul f onam de

4-(4-Chloro-phenoxy)-N~(2,5-dioxo-imidazolidin-4-ylmethyl)-N-ethyl-benzenesulfonamide
Cl

LC-MS (APCI) M*+ H*=424.88 (m/z)

4-(4-Chloro-phenoxy)-N-(2,5-dioxo-imidazolidin-4-ylmethyl)-N-isopropyl-benzenesulfonamide

LC-MS (APCI) M™+ H"=424.88 (m/z)

N-Benzyl-4-(4-chloro-phenoxy)-N-(2,5-d ioxo-imidazo].idin-4-ylmethy1)-benzenesulfonamide
Cl

o

Q0%
Pyl
N~

O

LC-MS (APCI) M+ H*=486.9 (m/z)

10
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O SSO O\ N10 N-i O LC WM (APCl) M+ H+=424.88 (mz) 5
4- (4- Chl or o- phenoxy) - N- (2, 5- di oxo-i m dazol i di n-4-yl nmet hyl ) - N-i sopr opyl - benz
enesul foroiode7478 OO0 O\ NO N N OLCM (APCl) M-+ IPREFSEA2/@87{ M z)
N- . Benzyl - 4- (4- chl or o- phenoxy) - . N- (2,
5-di oxo-irnidazoiidin-4-yl nethyl)-benzenesul fonamde CI O ON N 10 O
LC- M5 (APCl) Mt+ H+=486.9 (mz) 15 WD 02/ 074750 PCT/ SE02/ 00475 62
4- (4- Chl or o- phenoxy)-N- (2, 5-dioxo-imdazo lid in-4-ylnethyl)-Npyrid in-3
-yl met hyl - benzenesul fonam de C
4-(4-Chloro-phenoxy)-N-(2,5-dioxo-imidazolidin-4-ylmethyl)-N-pyridin-3-ylmethyl-benzenesulfonami
de :
Cl

o]

@ 3=0
M
YN

N~

o)
LC-MS (APCI) M™+ H"=487.9 (m/z)

5 N -(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -methyl-4- p -toIﬂoxy-benzenesulfonamide

O ~90
' O’O: u.
A

SN
W

o)
LC-MS (APCI) M+ H"=390.4 (m/z)-

N -(2,S-Dioxo—imidazo]idih-4-ylmethy1)— N -ethyl-4- p -tolyloxy-benzenesulfonamide

O\
W
O .

10
LC-MS (APCI) M+ H" =404.5 (m/2)

15



Q Sip O\ ~NNO N NO LCM (APCl) M+ H+ =487.9 (mz) 5

N- (2, 5- Di oxo-im dazol i di n-4-yl net hyl ) - N-net hyl - 4- p-t ol yl oxy- benzenesul f onam
ide Q OwWoO/0@7T&N O ~, N O LC M5 (APCI) M-+ H+=390. 4 @RITSE02/00475

N- (2, 5-Di oxo-imdazo.lidin-4-ylmethyl)- N-ethyl-4-p

-tol yl oxy-benzenesul fonamde O S=0O ONN-~ 10 O LC M (APCI) Mt+ H+
=404.5 (mz) i5 WD 02/074750 PCT/ SE02/ Q0475 63

N- (2, 5- Di oxo-i mi dazol i dui -4-yl net hyl ) -Ni sopropyl -4-p

-tol yl oxy-benzenesul fonam de O SAO O N

N-(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -isopropyl-4- p -tolyloxy-benzenesulfonamide '

O\,
\\N%N
O

LC-MS (APCI) M+ H"=418.5 (m/z)

s N -Benzyl- N -(2,5-dioxo-imidazolidin-4-ylmethyl)-4- p -tolyloxy-benzenesulfonamide

@ q
O

O ]

N
Pyl
N~

O
LC-MS (APCI) M+ H"=466.5 (m/z)

N ~(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -pyridin-3-ylmethyl-4- p -tolyloxy-benzenesulfonamide

@ Q
Lrse

O |

S

N
-
N@? NN

N~

10 O
LC-MS (APCI) M+ H* =467.5 (m/z)

15



OAN N~ O LCM (APClI) Mr+H+=418.5 (nfz) s N Benzyl -
N- (2, 5-di oxo-iinidazolidin-4-ylnmethyl)-4-p -tolyl oxy-benzenesul fonam de \

O SAO QOvNhorio74250.C- M5 (APCI) M+ H+=466.5 (nl z) PCT/SE02/00475
i V- (2, 5-Di oxo-imdazolidin-4-ylnmethyl)-Npyridin-3-vinethyl-4-p
-tol yl oxy-benzenesul fonamde Oo-r O-~ N / Ni N 10 0 LG M (APCl)

Mr+ H+=467.5 (mlz) is WD 02/074750 PCT/SE02/00475 64 N -(2, 5-Dio
x0-i m dazol i di n-4-yl et hyl) - 4- (4- net hox§/- phenoxy)- N
- nmet hyl - benzenesul fonamde -O0OS OAO N 1-1 O-,,1\.

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(4-methoxy-phenoxy)- N -methyl-benzenesulfonamide
—0

o]

Q A3
O

7~

\ AY
T
@]

LC-MS (APCI) M*+ H" =406.5 (m/z)

o
W

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)- ¥ -ethyl-4-(4-methoxy-phenoxy)-benzenesulfonamide
—0

@ 2o
S:
O/QN

ok

Jxr
T
O

LC-MS (APCI) M™+ H" =420.5 (m/z)

o N -(2,5-.Diéxo-imidazolidin-4-y1methyl)—N -isopropyl-4-(4-methoxy-phenoxy)-benzenesulfonamide

0~
Yy

N~
O

LC-MS (APCI) M™+ H"=433.5 (m/z)

15



N~ O LCM (APCl) M+ H+=406.5 (mz) 5 N -(2, 5-Di oxo-im
dazolidin-4-ylnmethyl)- N -ethyl-4-(4-nmethoxy-phenoxy)-benzenesul f onam de
-O0 0O Ovbhorw74750 O LC-MS (APCI) MH+ H+ =420.5 (mz) 10 PCT/SE02/00475

N- (2, 5- D oxo-i m dazol i di n-4-yl met hyl ) - N-i sopropyl - 4- (4-i net h. oxy- phenoxy) -b
enzenesul fonamde -O0O g.0 ON- O N~ OLGCM (APCI) M+ H+=433.5
(mz) 15 WD 02/074750 PCT/ SE02/ 00475 §§ N- Benzyl -

N- (2, 5-di oxo-i |l ni dazol i di n-4-yl net hyl)-4=(4-1 net hoxy- phenoxy) - benzenesul f on
amde -OO S=O ON

N -Benzyl- N -(2,5-dioxo-imidazolidin-4-ylmethyl)-4-(4-methoxy-phenoxy)-benzenesulfonamide

O

Q@gi

N~

o)
LC-MS (APCI) M™+ H'=482.5 (m/z)

5 N -(2,5-Dioxo-~imidazolidin-4-ylmethyl)-4-(4-methoxy-phenoxy)- N -pyridin-3-ylmethyl-benzenesulfonam

—0
)

Q%
O

3
N

Py

N
N—{

0
LC-MS (APCI) M+ H" =483.5 (m/2)

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(pyridin-4-yloxy)-benzenesulfonamide

N
/\ O
—_— “S:O
O : N
O
YN
N
0

10
LC-MS (APCI) M+ H" =363.5 (m/2)

15



N~ O LCM (APClI) Mr+ H+=482.5 (M Z.)

N- (2, 5- Di oxo-im dazol i di n-4-yl net hyl ) - 4- (4- nmet hoxy- phenoxy) - N-pyridin

3-yl met hywolenzgsesul fonam -OO ON NNNC O LC NS PAPCED2/M43s H+
=483.5 (mz) N -(2, 5-D ioxo-imdazo

l'i di n-4-yl met hyl)-4-(pyridin-4-yl oxy)-benzenesulfonamde N\ i OO O\ ~
| OJ N NN 10 0 LCM (APC) M+ H+6: 63.5 (mz) 15 WD 02/074750

PCT/ SE02/ 00475 66 N-(2, 5-Di oxo-im dazdlidin-4-ylmethyl)-

N- net hyl - 4- (pyri di n- 4-yl oxy) - benzenesul fonamde O'l ~o O\ NO~,,,,1L

N ~(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -methyl-4-(pyridin-4-yloxy)-benzenesulfonamide

S
\\N ~<\N
o)

LC-MS (APCI) M™+ H' =377.4 (m/2)

s N -(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -ethyl-4-(pyridin-4-yloxy)-benzenesulfonamide

N ‘
© N
At
Y N
N~

O
LC-MS (APCI) M+ H" =363.4 (m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethy1)-4-(pyridin-4-yloxy)-benzenesulfonamide

N
N
— 5=0
oS\

O s
NN
N—

O

10

LC-MS (APCI) M™+H" =363.5 (m/z)

15



NN OLCM (APCl) Me+H+=377.4 (m'z) 5

N- (2, 5-Di oxo-im dazolidi n-4-yl nethyl)-N-ethyl-4-(pyridin-4-yl oxy)-benzenesu

| f onam dewoM2®747850 O\ / N N O LG M5 (APCl) M-+ H+=363PLT(SED2Z)0410

N- (2, 5- Di oxo-i m dazol i di n-4-yl methyl)-4-(pyridin-4-yl oxy) - benzenesul f onam d
N\ OSAO N~ O LC M (APCl) Mr+ H+=363.5 (mz) 15 WO 02/074750

Di oxo-uni dazol i di n-4- yI met hyl ) - 4- (pyrlq;i n- 2-yl oxy) - benzenesul f onanzi de

e
PCT/ SE02/ 00475 67 N -(2,

5-

a, O aS N 11.1 0',," N N-~-O0

N -(2,5-Dioxo-imidazolidin-4-ylmethy!)-4-(pyridin-2-yloxy)-benzenesulfonamide

U Ce
~N “$:O
N

-~
N
N

a0
\\N !
0

LC-MS (APCI) M™+ H"=376.4 (m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)- N -ethyl-4-(pyridin-2-yloxy)-benzenesulfonamide

O
CF Qg
N

5

5ol
\\\‘ N
N~
0
LC-MS (APCI) M+ H =391.4 (m/z)

4-(5-Chloro-pyridin-2-yloxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)-benzenesulfonamide

AN O
JOEMOL
CI 5=0

10
LC-MS (APCI) M™+ H"=397.8 (m/z)

15



LC-Ms (APClI) Mt+ H -=376.4 (nmlz) 5
N- (2, 5-Di oxo-im dazolidi n-4-yl nethyl)-N-ethyl-4-(pyridin-2-yl oxy)-benzenesu
| f onat niawoo@o@756 'O N O1,, N N~ O LCM (APCl) M-PCHSESB@U74 (m z)

4- (5-Chl oro-pyridin-2-yloxy)- N -(2,
5-di oxo-i m dazolidi n-4-yl net hyl)-benzenesulfo namde ON7 4 C SO NN
N10 0 LCM (APCl) M-+ H+=397.8 (m z) ., 15 WO 02/ 074750 PCT/ SEO2/ 00475 68

4- (5-Chl oro- pyri di n-2-y|oxy)-|\l-(2,5-dio§<§)-im'dazolidi n-4-yl met hyl ) -
N- net hyl - benzenesul fonamde OCN- 1 SO ON,~ N Ni .

4-(5-Chloro-pyridin-2-yloxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)- N -methyl-benzenesulfonamide

SROT
o >N 5=0

LC-MS (APCI) M*+H"'=410.8 (m/z)

4-(5-Chloro-pyridin-2-yloxy)- N -(2,5-dioxo-imidazolidin-4-ylmethyl)- N -ethyl-benzenesulfonamide

cir N 5-0
NN

ok

NN

N—{
0

LC-MS (APCI) M*+ H*=425.8 (m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethy!)- N -ethyl-4-(5-fluoro-pyrimidin-2-yloxy)-benzenesulfonamide

N0
0 Qg
F72 5=0

10
LC-MS (APCI) M™+ H" =409.8 (m/z)

15



0 LC-M (APCI) Mr+ H+ =410.8 (mz) 5
4- (5-Chl oro-pyridin-2-yl oxy)-N-(2,5-di oxo-im dazolidin-4-yhnet hyl)-N-ethyl -
benzenesuwwbanam7de O 1SO Cl kCC NS O OAN N O LC MBCTARTH/)04hs+ H+
=425.8 (mz) N
- (2, 5- D oxo-uni dazol i di n-4-yhnet hyl ) - N—et hyl - 4- (5-fl uor o- pyri m di n- 2-yl oxy)
- benzenesul fonam de ~NYO\4 F N S~: C,}? N~ O NNiI 10 0 LCM (APC)
M-+ H+ =409.8 (mz) 15 WD 02/074750 P ?SEOZ/ 00475 69 N

-(2,5-Di oxo-i m dazolidin-4-yl methyl)-4-(5-fluoro-pyrimdin-2-yl oxy) - N-n'ethy
| - benzenesulfonamde FNOO NOSON

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(5-fluoro-pyrimidin-2-yloxy)- N -methyl-benzenesulfonamide

LC-MS (APCI) M+ H" =396.4 (m/z)

N -(2,5-Dioxo-imidazolidin-4-ylmethyl)-4-(5-fluoro-pyrimidin-2-yloxy)-benzenesulfonamide
F

5

Y

= AT
ol

N~

o)
LC-MS (APCI) M+ H" =382.4 (m/z)

10
EXAMPLE 3
Compounds were prepared according to Scheme 2 as shown in the description above

for compounds of formula II.

15 (a) Preparation of starting materials (aldehydes or ketones)
. Aldehydes were prepared according to the procedure described by Fehrentz JA and
Castro B, Synthesis, 676, (1983). Ketones were prepared according to the procedure
described by Nahm S and Weinreb SM :Tetrahedron Lett.22, 3815, (1981).

20



NO LCM (APCl) M+ H+=396.4 (mz) 5

N- (2, 5-Di oxo-im dazolidin-4-yl nethyl)-4-(5-fluoro-pyrimdin-2-yl oxy)-benzen
esul fonamvOe@2/0RH7SN O O N S N~ O LCGM (APC) M+ H+=382/SE0%/0m4zy 10
EXAMPLE 3 Conpounds were prepared according to Schene 2 as shown in the
description above for conpounds of fornmula Il. 15 (a) Preparation of
starting materials (al dehydes or ketoneﬁlh Al dehydes were prepared according
to the procedure described by Fehrentz and Castro B, Synthesis, 676,
(1983). Ketones were prepared according to the procedure described by Nahm
S and Weinreb SM: Tetrahedron Lett. 22, 3815, (1981). 20 WD 02/ 074750

PCT/ SEQ2/ 00475 70 (b) Preparation of internedi ate hydantoins The al dehyde
or ketone (5 mml) was dissolved in 50% water ethanol (10 ml) and 0.55 g
(10 mol) (o¥ P&eﬂiuaﬂonyﬁmﬁiﬂanadldtéhﬁdagltéi% mmol ) of ammoni um carbonate was 5
added and the mxture was heated in the sealed tube to 80C for 6 hrs. Then

it was cool edhe afslabiigesordlestanst(8 anmel) avas dissplyedvensS W ayater sthaaol (10walt and  The
phase vas 03t danpdhE sPEhEs i RhERrla (oo BRS BB i biede 86 and
di ast ek eOhé&HMﬂ&hé’"ﬁﬁ)@tu&e\Pﬁ&fat%@ iR YheSdehle@utseth @TRE RFGAREY Then it was cooled,

pH was adjusted to 4 and it was evaporated in vacuo. The residue was distributed between

water (10 ml) and ethyl acetate and water phase was 3-times re-extracted with ethyl

acetate, then evaporated and diastereoisomeres were separated by silica chromatography

(grad. TBME-methanol 0-10% MeOH). The following hydantoins were prepared.

10 R-1-(2,5-dioxoimidazolidin-4-8-yl)-ethyl carbamic acid tert. butylester
O
7< N T
O
N 7
%N
O
LC-MS(APCI): ) M'+ H"=244.4 , ) M"-56 (isobutylene) 188.6, ) M"-BOC=144.4 (main

peak)
H-NMR (CDCl;3 .ppm):1.23d (3H),1.45s (9.1H),4.36m(1.1H),5.30bs(1.1H),10.1bs (1.3H)

15

1-(4- Mcth\,i 2,5dlm<oxmldazohn»% -S-yDethyl carbamoic acid

/ /\O
0
N 7
%N
0

LC-MS(APCI): ) M+ H" =258 3 , ) M*-56 (-isobutylene) 202.3, ) M'-BOC=158.3 (main
peak)



(grad. TBME- net hanol 0-10% MeOH). The foll ow ng hydant oi ns were prepared. 10
R-1-(2,5-dioxoi.nlidazolidi.ni.-4-S-yl.)-ethyl carbamic acid tert.
but yl est ewO 0@00450 _7~ N111- NN O LC MS(APCl): ) Mt+ H+=P¢A/SED2/)04M- 56
(i sobutylene) 188.6,) Mt-BOC=144.4 (nmain peak) H NVR (CDC13. ppn):1.23d
(3H),1.45s (9.1H),4.36m 1. 1H),5.30bs(| .1H),10.Ibs (1.3H i5 :R -
"1-(4-Methyl -2 5dioxo:imdazol.i:ni:-4-Svyl)ethyl. carbanmoic acid O 04

7~ N.. O NN OLCM(APC): M+ H+=358. 3 ,) M--56 (-isobutylene) 202.3,
Mt- BOC=158. 3 (main peak) WO 02/ 074750 PCT/ SE02/ 00475 71 H NMWR
(CDC13. ppn) 1.22d (3H),1.44s (9.2H),1.58s(3.1H), 3.95n(0.9H), 5. 5bs

(15,7 B0 @R s (AAVBS s 0 351 sl @RI SRR b 455 )+ ) ety ea

bano:ic ac
(1.5H),7.9bs(0.8H)

R-1-(4-Methyl-2,5dioxoimidazolin-4-R-ylethyl carbamoic acid ters-butylester

O
0O
e
N f
N
O

LC-MS(APCI): ) M™+ H"=258.3 , ) M"-56 (-isobutylene) 202.3, ) M*-BOC=158.3 (main
peak)
H-NMR (CDCl3 .ppm):1.29d (3H),1.54s (9.1H),1.50s(2.95H),4.25m(1.1H),5.5bs
(1.8H),7.9bs(0.6H)

10

R-1-(2, 5~d;ox0 4-phenylimidazolidin-4-S-y1)-ethyl carbamoic acid rert-butyl ester

0
LC-MS(APCI): ) M+ H"=320.3 ) M"-56 (-isobutylene) 264.3, ) M*-BOC=230.3 (main
peak)
15 H-NMR (CDCls .ppm):1.31d(3H),1.35s (9.2H),4.65m(0.9H),6.10 d (0.94H),
7.25m(3.2H),7.60d (2.05H)

tert-butyl (2S)-2-[(4R)-2,5-dioxoimidazolidin-4-yl]pyrrolidine-1-carboxylate
LC-MS: M™+H"=170.0 (M"-BOC)
20  NMR: (CDCl3.ppm):1.26 s (9H),1.7-1.9m (3.37H),2.1-2.2m (0.84H),3.35-3,44m (1.82H),



Nil O NN 50 LCM(APCI):) M+ H+=258.3,) Mt-56 (-isobutyl ene) 202.3,)
M+- BOC=158. 3 (main peak) H NVMR (CDCL13. ppm:1.29d (3H), 1.54s

(9.1H), 1. .809¢27095H) , 4. 25m( 1. 1H), 5. 5bs (1. 8H), 7. 9bs( O. 6H) PCA/SE02/00475
R-1.-(2,5-diox.0-4-phel3.y:li.ni.id,zolid.:in-4-S-vl.)-etthy:t carbanvoic
acid tert-butyl ester O04 NQ N OLCM(APC): ) M+ H+=320.3 ) M+-56
(-isobutylene) 264.3, ) Mt-BOC=230.3 (ma7i2n peak) 15 H NMR (CDC13
.ppm:1.31d(3H),1.35s (9.2H), 4.65n(0.9H)'"6.10 d (0.94H), 7.25m 3.2H),7.60d
(2.05H) tert-butyl

(2S5)-2-[(4R) -2, 5-di oxoi m dazolidin-4-yl]pyrrolidine-1-carboxylate LC M5
M+ H+=1704 6 Mr1BOC) 20 NVMR (CDC13 .ppm:1.26 s (9H),1.7-1.9m
(3.37H),2.1-2.2m (0. 84H), 3. 35- 3, 44m (1. 82H), WD 02/ 074750 PCT/ SE02/ 00475

72 4.1 bs (1.1H), tert-butyl

(2S5)-2-[(4S)-2,5-di oxoi m dazol idin-4-yl]pyrrolidine-1-carboxylate LC M5
Mr+ H=170tett-pudyl @82)2-E4P)-Rivrdioxemuitazpliniy-4tyipyroydingr{-carenyizte m
(broad), (4. &4k, =P tYrd 8BS ?™

s H-NMR: (CDCl; .ppm):1.27 s (9H),1.65-2.0 m (broad),(4.47H),3.55m(1.15H,), 3.62m
(0.55H),4.4 m (0.87H),

tert-butyl (2R)-2-[(4S)-2,5-dioxoimidazolidin-4-yl]pyrrolidine-1-carboxylate

LC-MS: M™+ H*'=170.0 (M*-BOC) '
10 H-NMR: (CDCl; .ppm):1.47 s (9H), 1.7-2.2m (broad) 4.30H,3.6 m (1.12H),3.8m

(078H,3.6m(1.1H), '

- tert-butyl (2R)-2-[(4R)—2,5-dioxoimidazo|idin-4-yl]pyfrolidine—1—carboxylate
LC-MS: M™+H"=170.0 (M"-BOC) ‘
15 H-NMR: (CDCl; .ppm):l..47 s (9H), 1.7-2.2m (broad) 4.30H,3.6 m (1.12H),3.8m
(078H,3.6m(1.1H), | ' |

tert-butyl (2R)-2-[(4S)—4-methyl-2,5-dioxoimidazolidin-4-yl]pyrrolidine-1-carboxylate
LC-MS: M™+ H"=183.1 (M"-BOC) |

20  H-NMR: (CDCl; .ppm):1.4 s (9H)1.50s(3.2H), 1.65-2.1m (broad) 4.20H,3.4 m
(1.1H),3.5bs (0,78H,4.4m (0.94H),

Deprotection of BOC protected hydantoins was performed via 40% trifluoroacetic acid
in DCM and the final compound 5-(1-aminoethyl) 5-alkyl imidazoline-2,4 dione

25 trifluoracetate was precipitated by ether after evaporated to dryness.

R-5-(S-1-aminoethyl)-imidazoline-2,4-dione trifluoroacetate

LC-MS(APCI): M™+ H'= 144.2 (in/z)



(0.55H),4.4 m (0.87H), tert-butyl

(2R)-2-[(4S) -2, 5-di oxoi m dazolidin-4-yl]pyrrolidine-1-carboxylate LGC M5
M-+ H+=1W0020M75B0CC) 10 H- NVR (CDC1l3.ppm:1.47 s (9H), PCT/SE0RZm4(Hr oad)
4.30H,3.6 m(1.12H),3.8m (078H,3.6nm(1.1H), tert-butyl

(2R)-2-[(4R) - 2, 5-di oxoi m dazol i di n-4-yl ] pyrrolidine-1-carboxylate LC Ms:
M-+ H+=170.0 (M+-BOC) 15 H NVR ( CDC13. ;i)g)rr) :1.47 s (9H), 1.7-2.2m (broad)
4.30H,3.6 m(1.12H),3.8m (078H,3.6n(1.1°H), tert-butyl

(2R)-2-[(4S)-4-net hyl -2, 5-di oxoi m dazol i di n-4-yl]pyrrolidine-1-carboxyl ate
LG Ms: M+ H+=183.1 (M+-BOC) 20 H-NVR (CDC13.ppm:1.4 s (9H) 1.50s(3. 2H),

1.65-2. I my br.oad). 4..2C 4 mo (L.l ). 3.50s..(0, 78H 4. 4m (0. 94H),

Depr ot ect i%]gﬂ(g'f‘m%% ﬂb”ﬁg? %e‘t“égl]yh@’a‘&ﬁff"g?dﬂk“’ég“s‘h%r‘P@W@é‘“\}‘?‘é 40%
trifluoroagepisgapcid Mi-nHDEYsandyhe final conpound 5-(1-am noethyl)

5-al kyl im dazoline-2,4 dione 25 trifluoracetate was precipitated by ether
after evaporated to dryness. R-5-(S-.|

- anxm noet hyl i-i .mdazoli_ . ne-2,4=dione trifluoroacetate LC MS(APClI): M+
H= 144. 21\(%”(. 717\}'@0@)@711)?2{ gyl '&;@@E@y@m%é»dlm@ trifluoroacetate

R-5-(1.am th hp daol i di ne-2, 4-dione trifluoroacetate

LC M5( Apgh@ﬁﬁ%‘bm“%g@z ?r%ﬁg;ﬂ”g% (1-axnin.oetklyl)-5-Rnethyl.
imdazolidi:tie-2,4-dione trifluoroacetate 5 LC MS(APCI): Mt+ H+= 158.2

(mz) R5-(1l-aini:noethyl)-5-S-phenylirnidazolidine-2,4-dione
trifl uor oBe btmindeth Bl APSIny likdazelidin0,43dipng rifluoroacetate

(LgR?\/B(SAI[D(Cﬁ&MmﬁﬁbLR’I{% - 1%443?@%20' i di ne- 2,A4-‘di one trifluoroacetate 10
(5R) - 5- [ ( Z6R)-BY (2D dlickn-2llfirfiddeapdiheing-dore tHiRRPoacetate

10 LC-MS(APCI): M"+ H = 169.1 (in/z)
(5R)-5-[(2R)-pyrrolidin-2-yllimidazolidine-2,4-dione

LC-MS(APCI): M*+ H* = 169.1 (m/2)

(5R)-5-[(2S)-pyrrolidin-2-ylJimidazolidine-2,4-dione
15 LC-MS(APCI): M*+ H'=169.1 (in/z)

(5S)-5-[(28)-pyrrolidin-2-yllimidazolidine-2,4-dione

LC-MS(APCI): M+ H"'=169.1 (n/z)

(58)-5-methyl-5-[(2R)-pyrrolidin-2-yllimidazolidine-2,4-dione
20  LC-MS(APCI): M+ H"=183.21 (n/z)

(c) Preparation of hydantoins of formula IT
Synthesis was performed in parallel, on 20 well plates, manually operated.
25~ Each well was charged by ca 7.5 umol of the corresponding sulfonyl chloride in 0.5 ml of
DCM, followed by ca 15-20 umol of the 5-(1-aminoethyl) 5-alkyl imidazoline-2,4-dione
trifluoroacetate in 0.5 ml DCM (small amount of DMF added if necessary for complete
dissolution) and 10 mg of the diethylaminomethyl polystyrene resin was added. The
mixture was shaked overnight, filtered through 200 mg of silica gel (washed with 3-5 ml of



LC M5(APCl ) : M+ H+= 169.1 (m z)
(5R)-5-[(2S)-pyrrolidin-2-yl]imdazolidine-2,4-dione 15 LC M5(APCl): M+
H+= 169. IW0rmem)475¢ 5S) - 5- [ (2S) - pyrrolidin-2-yl]i m dazol i di ReTAEM2/eli40he

LC- MS(APCl ) : M+ H+= 169.1 (m z) :
(5S)-5-nethyl-5-[(2R)-pyrrolidin-2-yl]imdazolidine-2,4-dione 20

LC- MS(APCI ) : M+ H+ 183.21(nmfz) (c) Pr e&gr ation of hydantoins of fornula II
Synthesis was perforned in parallel, on"20 well plates, manual |y operated.
25 Each well was charged by ca 7.5 unol of the correspondi ng sul fonyl
chloride in 0.5 mM of DCM followed by ca 15-20 unol of the
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3-5 mM of WO 02/074750 PCT/ SE02/ 00475 74 ethyl acetate and the purity was
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4- R- (5- ehl or ¢pyNgH n- 2L'6ky) - N- (1- ( 2, 5- di oxoi mi dazol i ne-4-S-yl)-ethyl)
benzenesul f Iarri de 0 SN <g°0O N, ...,
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LC-MS(APCI): M™+ H" = 411.1 (m/2)

10 4-R-(5-chloropyridin-2-0xy)-N-(1-(2,5-dioxoimidazoline-4-S-y1)-ethyl)
benzenesulfonamide -
7
S=0 .
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LC-MS(APCI): M+ H" = 412.1 (m/%) .

15 R-N~(1-(2,5-dioxo-imidazolidin-S-4-yl) ethyl)-4-(pyridin-2-yloxy)-benzenesul fonamide
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LC-MS(APCD): M™+2 H"=378.9 (m/z)
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RN (.1.-(2,5-di.oxo-:i:in:idazoiidin-S4-yi)
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R-N-(1-(2,5-dioxo-imidazolidin-S-4-y1) ethyl)-4-(pyridin-4-yloxy)-benzenesul fonamide

N\ / O>/./N
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R-N-(1-(4-methy 2.5-dioxo-imidazolidin-4-S-yl)-ethyl-4-phenoxybenzenesulfonamide
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LC-MS(APCI): M+ H'=390.4 (m/z)

10
4-(4-Chlorohenoxy-N-(1-(4-S-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl

benzenesulfonamide

Cl
LC-MS(APCI): M+ H" =423 .4 (m/2)
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benzenesulfonamide
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LC-MS(APCI): M*+ H"=424.4 (n/z)

N-(1-(4-5-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl)-4-(pyridin-2-yloxy)
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10 LC-MS(APCI): M™+ 2H"=392.4 (m/z)

N-(1-(4-S-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl)-4-(pyridin-2-yloxy)

benzenesulfonamide
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-(4-S-net hyl -2, 5-di oxoi m da2o.lidin-4-R-yl)-ethyl)-4-(pyridin-2-yl oxy)

benzenesuWwbarioattbdle OO0 N/~ N 0 10 LC MS(APCI): M+ 2IB€EBER2/04(M 2)

N (

-(4-S-metl:iyl.-2,5-d:ioxoi.:iuidazoli.d:in-4-Ryl)-ethyl)-4-(p),,r.id:i:n

-2-y | .oxy) benze:nesulfonamd.e O S=EO O N-N NO a5 LC MS(APCl): M+

2H+=392.4 (m z) WD 02/ 074750 PCT/ SE02/ 00475 79

4- (4- cyanophenoxy- N- (1- (4- S-net hyl - 2, 5-di oxoi mi dazol i di n-4-R-yl) - et hyl

be: n. zenesul :fo:namide 0 o
4-(4-cyanophenoxy-N-(1-(4-S-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl

benzenesulfonamide

I

LC-MS(APCI): M+ 2H"=415.4 (m/z)

R—N-(] -(4-methy 2,5-di ox0~im:§dazoli.d,in—4~R«yl)—ethyi—4—ph@noxybe:nzenesulf_onmn:ide
i
L5
0 N
. _0O
N ]%
Ve

LC-MS(APCI): M™+ H"=390.4 (n/z)
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4-(4-Chlorohenoxy-N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-y1)-ethyl

benzenesulfonamide
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benzenesulfonamide
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N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl)-4-(pyridin-2-yloxy)

benzenesulfonamide

LC-MS(APCI): M+ 2H" =392.4 (in/z)
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4-(4-trifluoromethylphenoxy-N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl

benzenesulfonamide

LC-MS(APCI): M+ H"=458.4 (m/z)
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15 4-(4-Methylphenoxy-N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl

benzenesulfonamide
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LC-MS(APCI): M™+ H"=404.5 (m/z)
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4-(4-Methoxyphenoxy-N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl
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s LC-MS(APCI): M™+ H"=420.5 (m/z)

4-(4-Phenoxy-N-(1-(4-R-methyl-2,5-dioxoimidazolidin-4-R-yl)-ethyl benzenesulfonamide

LC-MS(APCI): M™+ H'=390.5 (n/z)
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15 4-(4-Chlorophenoxy)-N-(1-((2,5-dioxo-4-S-phenyl-imidazolidin-4-R-y])-ethyl)

" benzenesuldonamide
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LC-MS(APCI): M™+ H*=486.8 (in/z)
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4-(4-Trifluoromethylphenoxy)-N-(1-((2.5-dioxo-4-S-phenyl-imidazolidin-4-R-y1)-ethyl)

benzenesulfonamide
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4- (4- Cyanophenoxy) - N- (1-((2, 5-di oxo-4-S-phenyl -iini dazolidin-4-R-yl)-ethyl)
be: n.zene sulfo.n.arnide 0 s=0 N O ~N ON LGCM(APC): M+
H+=477.6 (mz) 5 4-(4-Fluorophenoxy)-N°(1.

-((2,5-di oxo-4-S-pheiiyi-ismidazo lid.i.n-4-R-yl)-ethyt )

benzenesul f onam de O

4-(4-Methylphenoxy)-N-(1-((2,5-diox0-4-S-phenyl-imidazolidin-4-R-y1)-ethyl)

bhenzenesulfonamide

s LC-MS(APCI): M+ H"=466.4 (n/z)

4-(4-Methoxyphenoxy)-N-( 1-((2.5-dioxo-4-S-phenyl-imidazolidin-4-R-y1)-ethyl)

benzenesulfonamide

(0]
i
U@
0O
= ) O
&
™
o)
—0

10 LC-MS(APCI): M™+ H"=482.4 (n/z)

4-(4-Phenoxy)-N-(1 ;( (2.5-dioxo-4-S-phenyl-imidazolidin-4-R-yl)-ethyl)

15 benzenesulfonamide

LC-MS(APCI): M™+H"=452.5 (mn/z)



s~o / o Nr N~ oF LCM(APC): M+ H+=470.5 (mz) 10
4-(4-i"rifiuo:romnethy

1phenoxy)wiHgio7476®, 5- cl i oxo- 4- S- phenyl . -i : i ui dazoi i di : n- 4PCT/SED2/)048% hyl )
benzenesul fonamisle P/ o n//~ O/ ~" N O FFF 15 LCM5(APCl): M+
H+=519.1 (mz) WD 02/ 074750 PCT/ SE02/ 00475 87 :
4- (4-: Met hyl phenoxy)-N -(1-((2,5-diox.o él S phenyl ,midazolidi.n-4-Ryl
)-etla.yl) be.tn.zenesul.fonan de O % ..... O OO N NO

5-(1-{[4-(4-chlorophenoxy)phenyl]sulfonyl}pyrrolidin-2-yl)-5-methylimidazolidine-2,4-dione

(ZfN

LC-MS(APCI): M*+ H"=450.5 (m/2)

5-(1-{[4-(4-methoxyphenoxy)phenyi]suifonyi}pyrrolidin-2-yl)-5-methylimidazolidine-2,4-dione

LC-MS(APCI): M+ H*=446.2 (n/z)



5 LG M5(APCl): M+ H+=466.4 (m z)

4- (4-. Mekhoxyl ) hetioxy)-N(I-((2,5-di oxo-4-S-pheny.|-iinidazolidin-4-R-yl)-
e-thyl) wenzengsul fonaxnide S\ O~\ ONO NI-N 0 O PCO/SEQ/WNI{APC! ) :
M-+ H+=482.4 (m z)

4- (4- Phenoxy)-N-(1-((2, 5-di 0_xo0-4-S-phenyl -il nidazolidin-4-Ryl)-ethyl) 15
benzenes ul fonam de O s\o 6JN? ~-N O ng MS(APCI ) . M-+ H+=452.5 (nmfz) WO
02/ 074750 PCT/ SE02/ 00475 88

5-( 1-{[4 (4- chl or ophenoxy) phenyl ] sul fonyl }pyrrolidin-2-yl)-5-methylimdazol

| di ne- 5?1 ?[264 metﬁylpéenoxy p%en%su%nyl}pyrrohbm 2-yl3 Cfle%y"%;zmmggo“ g'o(”gi ?

\
S:

Qw

LC-MS(APCI): M+ H"=430.1 (m/z)

5-(1-{[4-(4-fluorophenoxy)phenyl]lsulfonyl}pyrrolidin-2-yl)-5-methylimidazolidine-2,4-dione

Q r'
s

s LC-MS(APCI): M™+ H"=434.1 (m/2)



5-(1-{[ 4- (4- met hoxyphenoxy) phenyl ] sul fonyl } pyrrolidin-2-yl)-5-nethylimdazo
lidine-2,4-dione 0 O~ NN OOLCGM(APCI): M+ H+=446.2 (mz) 5 WO

02/ 074750WD@THBESR/ 00475 89 5-(1-{[4-(4-nethyl PCT/SE02/00475
phenoxy) phenyl ] sul fonyl } pyrrolidin-2-yl)-5-methylimdazolidine-2,4-dione

N ON OO LCM(APCI): M+ H+=430.1 (m z)

5-(1-{[4-(4-fluorophenoxy)phenyl ] sul fongb}} pyrrolidin-2-yl)-5-nethyl
i mdazolidine-2,4-dione N %- ON) s LC- M5(APCI): M+ H+=434.1
(m z) V\D 02/ 074750 PCT/ SE02/ 00475 90

1-{[ 4- nophenox henyl | f ony| } ol i dj )-5-net hyl i m dazol i di
ﬁle {2[4 dﬁé? @pwapoa%;ﬂ%xwp)ﬁe]n l]JSUIfonyI} yr | | -2-yl)-5 met%yllmldazolidin%~2,4-dione

Q zr'“
Q

5-(1-{[4-(4-chlorophenoxy)phenyl]sulfonyl}pyrrolidin-2-yl)imidazolidine-2,4-dione

LC-MS(APCI): M+ H" =441.1 (m/z)

Q f‘
5

LC-MS(APCI): M™+ H"=436.1 (m/z)



O O N LCM(APC): M+ H+=441.1 (m z)
5-(1-{[4- (4-chl orophenoxy) phenyl ] sul fonyl }pyrrolidin-2-yl)imdazolidine-2, 4

-dione QVN0/HO747 N N O O Cl  LC MS5(APCl): M+ H+=436. 1 PaITSEND402/ 074750
PCT/ SE02/ 00475 91
5-(1-{[4-(4-fluorophenoxy) phenyl ]sul fonyl }pyrrolidin-2-yl)imdazolidine-2,4
-dione ONO4~ NYN OOF LCM(AP(): M+ H+=420.1 (nl z)
5-(1-{[ 4- (4- nmet hyl phenoxy) phenyl ] sul f on }pyrrol i din-2-yl)imdazolidine-2,4
-dione O~~ NN OOs LCM(APC): M+ H+=416.1 (mz) WD 02/ 074750
PCT/ SEO02/ 004
5-(1-{[ 4- @Un&%ﬁz%mgwmﬁny] Isufaryhpyirplidined-yainidazalidinar? dagdignedi ne- 2,

4-dione O 20 N

Z//N

LC-MS(APCI): M*+ H"=420.1 (m/z)

5-(1-{[4-(4-methylphenoxy)phenyl]sulfonyl}pyrrolidin-2-yl)imidazolidine-2,4-dione

fva
-

s LC-MS(APCI): M™+ H"=416.1 (n/z)

ZKN



)IN /, O O LCM(APClI): M+ H+=432.1 (m z)
5-(1-{[4- (4-cyanophenoxy) phenyl ] sul fonyl }pyrrolidin-2-yl)im dazolidi ne-2, 4-
dione OWOR2074t60 NN 1/ OO N s LCM(APC): M+ H+=4PCTBE(m@)s WO
02/ 074750 PCT/ SE02/ 00475 93 EXAMPLE 4
[ (4R) - 2, 5-di oxoi m dazol i di nyl ] net hanesul fonyl chloride, [(4S)-2,5-
di oxoi m dazol i di nyl ] net hanesul f onyl chl g?l de or
[ (R) -2, 5-Di oxoi m dazol i dinyl]- nethanesdffonyl chloride was reacted with
the appropriate primary or secondary amine to 5 give the conpounds |isted
below. All_the am nes enpl oyed are conmerci al | Y avai |l abl e. Sul fonyl
chlori de (D{ols-(ArBetboxyrheiowy)pbemdisuliomipyyrolidin-2vhimidazelidine2abdionet
0.060 moles) in dry tetrahydrofuran (0.¢0 nmL) were stirred at room
tenperature over night. 10 Pol ystyrene | i socyanate (0.025 g, 0.030
mol es) was added and the m xture was haken over night. The white
suspension was filtered and the soli dg\ rexrinsgd with tetrahydrofuran
(2xI mL). The filtrates were evaporat eﬁ,:dh te solid was suspended in
water (5 mL), collected on a filte ashed wi tth water (2x1 nL), sucked
free of water and dried in vacug 415C onght to afford the title
O

conpounds. 15

O_

LC-MS(APCI): M*+ H"=432.1 (n/z)

5-(1-{[4-(4-cyanophenoxy)phenyl]sulfonyl}pyrrolidin-2-yl)imidazolidine-2,4-dione

LC-MS(APCI): M™+ H =427.1 (m/z)



The starting materials were prepared as follows: 5-nethyl-5-{

[ (phenyl et hyl )t hi o] met hyl }i m dazol i di ne-2, 4-dione A steel vessel was

char ged woh2et41amol and wat er (315nL/135m). 20 31.7g (OPCTBEnmOO7Of
benzyl t hi oacet one, 22.9g (0.351 nol) of potassiumcyanide and 84.5g (0.879
nmol ) of ammoni um car bonate was added. The cl osed reaction vessel was kept
inan oil bath (bath tenperature 90 C) _under vigorous stirring for 3h. The
reaction vessel was cooled with i ce-vvatg?’J (0.5 h), the yellow sh slurry was
evaporated to dryness and the solid residue partitioned between 400 niL
water and 700 nL 25 ethyl acetate and separated. The water-phase was

extract edgw A rpgtgy! acetate (300 nL). The conbined organic phases were
washed mmw brine (150 nmL), dried (Na2s™), filtered and

evapor at ef(4Rp-2(B-§i0Lsigiddolidine]|pletauesul@hgl ddride! yapb)size, 300 nL of
di chl oronet hane was added to the oil. Evaporatlon gave the product as a

slightly giwpcpmdszohdpmlmhamss@fogyt googide WH(RRZ, Ganmnﬁ@bmm]emw 94

oy 7. b e étsme A e | R R
%2297(7,@46 5753 %%’@6@ dg5 36. ga@" ﬁg %Zm%%%)ﬂ’gﬁ’r@@ﬁm cialtf Gvdiftible: 25 24

[ (phenyl met hyl )t hi o] net hyl }i m dazol i di ne- 2, 4-di one The title conpound was
prepared by chiral separation of the racem’c material using a 250mMm x 50mMm
colum on a Dynam c Axi al Conpression Preparative HPLC system The 10

stati onar ha e, used CHI PAK A
t enp=anbi g‘ﬁl? @@@ 0¢°S gﬁgnagb@/ WOE?Sg@%%ﬁQBWIVO({OME?%@%&
Ret ent i onphidies 1@aryt&ﬁé1§,dgatﬁra9§Ae}Om@) WR- stlﬁ‘Q@Llﬁ/r%bﬁl t Eﬁh{r@bv&%éﬂty was
made using a 250mm x 4. 6nm CH RALPAK-'AD col umm rom
f | ow=@. 5nPélystyrene Imm]mylrsEd:yl'aaaml(O 0RN/z2Q.080mntdeg) vaashddsl andthe Rettard wan tine
for title conmpound = 9. 27
shaken over night. The whlte suspension was filtered and the solids were rinsed with
tetrahydrofuran (2x1 mL). The filtrates were evaporated, the white solid was suspended in
water (5 mL), collected on a filter, washed with water (2x1 mL), sucked free of water and
dried in vacuo at 45°C over night to afford the title compounds.
15

The starting materials were prepared as follows:

S5-methyl-5-{[(phenylmethyl)thio]methyl}imidazolidine-2,4-dione
A steel vessel was charged with ethanol and water (315mL/135mL).

20 31.7g (0.175 mol) of benzylthioacetone, 22.9g (0.351 mol) of potassium cyanide and 84.5g
(0.879 mol) of ammonium carbonate was added. The closed reaction vessel was kept in an
oil bath (bath temperature 90 °C) under vigorous stirring for 3h.

The reaction vessel was cooled with ice-water (0.5 h), the yellowish slurry was evaporated
to dryness and the solid residue partitioned between 400 mL water and 700 mL

2s  ethylacetate and separated. The water-phase was extracted with ethylacetate (300 mL). The
combined organic phases were washed with saturated brine (150 mL), dried (Na;SO,),
filtered and evaporated to dryness. If the product did not crystallize, 300 mL of
dichloromethane was added to the oil. Evaporation gave the product as a slightly yellowish

powder,43.8 g (90%).



Purity estimated to >99% ee. LC-MS (APCI) mz 251.1 (M#). [a]D=-30.3
(c=0.Ag/nm, MeOH, T=20C). 1H NWR (DVMBO-d6) 6: 10.74 (1H,s); 8.00 (1H, s);
7.35-7. 20W03RI0747p¢ 3. 76 (2H, s); 2.72, 20 2.62 (1H each, PABGEJo0lZAS O Hz) ;
1.29 (3H, s). 13C NVR (DMSO-d6) 6: 177.30, 156.28, 138.11, 128.74, 128. 24,
126. 77, 62.93, 37.96, 36.39, 23.15. (5R)-5-nethyl-5-{

[ (phenyl et hyl )t hi ol met hyl }i m dazol i di ngﬁ-1 2,4-dione 25 The title conpound
was prepared by chiral separation of thé'racemc material using a 250nm X
50mm col um on a Dynam ¢ Axi al Conpression Preparative HPLC system The
stationary phase used was CHI RALPAK AD, el uent=Met hanol, flow=89ni/ m n,

t enp=anbi eptyg ?Hﬂ% onc 150ng/ L, injection vol unme=20nL.
Ret enti on t| rre e Cco ‘= 10 mn. WO 02/074750 PCT/ SEQ2/ 00475 95

Anal ysi s &HI\IMRr(EIMmrds)& V%4 (mgg &sommas)ﬁemzo(sﬂ@mymm%@#@
colum from Daicel, flow=0.5n/m n, eluent=Ethanol, Uv=220
t enp=anbi 862 (I RerentABm JElAS Hat 129 (38 Qompound = 17. 81 min. Ch| ral purity

(a0, 0101 e NP TROAep Vs RS by 2874 M kD 85 opany o

7.35-7 20355%423@5 3.76 (2H, s); 2.72, 2. 62 (1H each, ABq, J=14.0 Hz);
1.29 (3H) 3C NWVR (DVBO-d6) 6: 177. 31, 156.30, 138.11, 128.74, 128.25,
126. 77, 62.94, 37 97, 10 36.40, 23.16.
[ (4S)-4- et hyl - d| oxoi m dazol i di n- q% l}wnt hanesul f onyl chl oride

Y

(5S) - 5- ne(WS-mthy[lxsp{{@mnmwﬁywtm]@} idapeliineRidodinge 2, 4- di one
CELA I R A e NG
through t 9sn$alx80r98 collten bh @ WyRhm@A&xial Compression Preparative HPLC system. The
10  stationary phase used was CHIRALPAK AD, eluent=Methanol, flow=89mL/min,
temp=ambient, UV=220nm, sample conc=150mg/mL, injection volume=20mL.
Retention time for title compound = 6 min. ‘
Analysis of chiral purity was made using a 250mm x 4.6mm CHIRALPAK-AD column
from Daicel, flow=0.5mL/min, elueﬁFEthanol, UV=220nm, temp=ambient.
15 Retention time for title compound = 9.27min.
Purity estimated to >99% ee.
LC-MS (APCI) m/z 251.1 (MH+).
[a]p=-30.3° (¢=0.01g/mL, MeOH, T=20°C).
' NMR (DMSO-de) 6: 10.74 (1H,s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76 (2H, s); 2.72,
20 2.62 (1H each, ABq, /=14.0 Hz); 1.29 (3H, s).
BC NMR (DMSO-dg) 8: 177.30, 156.28, 138.11, 128.74, 128.24, 126.77, 62.93, 37.96,

36.39, 23.15.

(5R)-5-methyl-5-{{(phenylmethyl)thio]methyl}imidazolidine-2,4-dione

25 The title compound was prepared by chiral separation of the racemic material using a
250mm X 50mm column on a Dynamic Axial Compression Preparative HPLC,system. The
stationary phase used was CHIRALPAK AD, eluent=Methanol, flow=89mL/min, |
temp=ambient, UV=220nm, sample conc=150mg/mL, injection volume=20mL.

Retention time for title compound = 10 min.



was adjusted so that the tenperature was kept below +15 'C. After 25 mn
the solution becane yellowgreen in colour and a sanple was w t hdrawn for
LC M5 anowbBbRR@7478nal ysis. It showed that starting nateri alPCRSsEID@ZUNEd.
The yellow clear solution was stirred for 30 mn and an opaque sol ution
/slurry was formed. 20 The solvent was renoved on a rotary evaporator using
wat erbath with tenperature held at +37 The yell owi sh solid was suspended
in Tol uene (400nmL) and sol vent renoved the sane rotary evaporator. This
was repeated once nore. The crude product was then suspended in iso-Hexane
(400nmL) and warmed to +40 C while stirring, the slurry was allowed to cool

to roomt mﬁg

filtrati o% Igtﬁg ?) Eﬂf}f;\gﬁ %%%ZQ?%Q %95%@))94 gg,yg;g rie LE)%‘ e%ﬁp?(g uced
preassur efrain DO, ﬂweo Bin@Jnin, Thiest=Galv:@iol, BV EI206HG ten@iS=attsibitght | y yel | ow
powder. Obtained 36.9 (95% of the title conpound. Purity by HPLC = 99%
NVR suppoR@@utwmme yﬁertit?qpoml{Oa]ﬂd): 78 U4mins=0. 01g/ nL., THF, T=20C). WD

02/ 074750 EC%’I/ 12 .04 5d 93)9)—! NVR (THF-dg): 6 9.91 (1H, bs); 7.57 (1H,
s): 4.53, CARET” 79894 6Hz); 1.52 (s, 3H, CH3). 13C NMWR

( THF- d8) #,@52 6; 61.04; 23.66. 5

[ (4R) - 58 n%t@hﬂigltA%gD I'oxoi m g\gzg i di n-4-yl] met hanesul fonyl chloride

Fol | owi ng[ot]be+3ﬂ 3eee0.0eg/ids (e OHITHR0C).

[ (4S)-4- 5- di oxoi m dazol i di n-4- yl]nethanesul fonyl chl ori de.
Starti ngnf bﬁ«ﬂ%@)\dsﬁ AHerhy0-74-({ H.,s); 800(11%/, Sk 7.35-7.20 (5H, m); 3.76 (2H, s); 2.72,

bt o nedt B09ME e 4 b FATER [T compound. - Puri ty by NVR S 08%
[a] D=+12. ECQM{SDM IHX)STHE 3177283 %}3811'1 'NMM ﬁd%ﬂgizé%%z% ﬁib‘v bf S);
.57 (1H, s) 3 4 (1H each, ABq

10 36.40, 23.16.

[(4S)-4-methyl—2,5-dioxoimidazoliﬂin—4—yl]methanesulfonyl chloride
(55)-5-methyl-5-{[(phenylmethyl)thio]methyl }imidazolidine-2,4-dione (42.6g; 0.17mol)
was dissolved in a mixture of AcOH (450 mL) and H,O (50 mL). The mixture was

15 immersed in an ice/water bath, Cl, (g) was bubbled through the solution, the flow of gas
was adjusted so that the temperature was kept below +15 °C. After 25 min the solution
became yellow-green in colour and a sample was withdrawn for LC/MS and HPLC
analysis. It showed that starting material was consumed. The yellow clear solution was
stirred for 30 min and an opaque solution /slurry was formed.

20 The solvent was removed on a rotary evaporator using waterbath with temperature held at
+37°C. The yellowish solid was suspended in Toluene (400mL) and solvent removed on
the same rotary evaporator. This was repeated once more. |
The crude product was then suspended in iso-Hexane (400mL) and warmed to +40°C
while stirring, the slurry was allowed to cool to room temperature before the insoluble

25 product was removed by filtration, washed with iso-Hexane (6x100mL), and dried under
reduced preassure at +50°C over night. This gave the product as a slightly yellow powder.
Obtained 36.9 g (95%) of the title compound.

Purity by HPLC = 99%, NMR supported that purity.
[0 ]p=-12.4° (c=0.01g/mL, THF, T=20°C).



15 13C NWR (THF-dg): 5 174.96; 155.84; 70.97; 61.04; 23.66. O HNANH (R)-
Amne-S-"'" 01 | O The Table below gives the Am ne group for each
conmpound wD o2los7above structure. 20 N H NaH MV 373. 43 PRNWSEBS®@4md z 374
(Mtl) mz 367 Mrl) WO 02/074750 PCT/ SE02/ 00475 97 N-/---"HH MN 320 ci
mz 321 (wM+l) MN 331.78 mz 332 (Mtl) N MO HH MO MW 331.44 MN
357.39 mz 332 (M+l) mz 358 (MHl) I} |96H N

'"H NMR (THF-ds): & 9.91 (1H, bs); 7.57 (1H, s); 4.53, 4.44 (1H each, ABq, J=14.6Hz);
1.52 (s, 3H, CHs).
3C NMR (THF-dg): & 174.96; 155.86; 70.96; 61.04; 23.66.

5 [(4R)-4-methyl-2,5-dioxoimidazolidin-4-yljmethanesulfonyl chloride
Following the procedure described for [(4S)-4-methyl-2,5-dioxoimidazolidin-4-
ylJmethanesulfonyl chloride.

Starting from (5R)-5-methyl-5-{[(phenylmethyl)thio]methyl }imidazolidine-2,4-dione
(10.0g, 40mmol).
10 Obtained 8.78g (96% yield) of the title compound.
Purity by NMR > 98%.
[o]p=+12.8° (c=0.01g/mL, THF, T=20°C).
'H NMR (THF-dg):  9.91 (1H, brs); 7.57 (1H, s); 4.53, 4.44 (1H each, ABq, /=14.6Hz);
1.52 (s, 3H, CHa).
15 BC NMR (THF-dg): 8 174.96; 155.84; 70.97; 61.04; 23.66.
0
HN)J\NH

o L 1 ®

I
Amine——ﬁ—*‘ O
@)

The Table below gives the Amine group for each compound of the above structure.

Uy

N
H

20

MW. 373.43

MW. 366
m/z 374 (M+1)

m/z 367 (M+1)




H MN 336.37 nmfz 337 (Mtl) O HNNH (S)- Ol I '"I., 14 Amne-S- 0 11
5 O The Tabl e bel ow gi ves the Am ne group for each conpound of the above
struct ur ewoW002s0©74750 PCT/ SE02/ 00475 98 N }-H ~/ MN PBTBE4B004MN 366
mz 367 (M+l) mz 374 (Mtl) CN -/-\HH MN320 ci mz 321 (M+1l) MW 331.78
mz 332 (M+1l) NMO H +&H, MO MWN 331.44 MN 357.39 mz 332 (Mtl) mz
358 (M+l) MW 336.37 MWV 403.46 mz 33977(|\/Hr1) mz 404 (MFl) ao N-MW

389. 43
OCN—/—_\H--< : /*,':‘,
MW.320 cl
m/z 321 (M+1) MW. 331.78
m/z 332 M+1)

N
MeO@—/-H

MeO

MW. 357.39

MW. 331.44
m/z 332 (M+1)

::N’
H

m/z 358 (M+1)
O N
N
H

MW. 336.37
m/z 337 (M+1)

The Table below gives the Amine group for each compound of the above structure.



mz 390 Mrl) WO 02/ 074750 PCT/ SE02/00475 .99 OHNNH O (S)- | Amne-S O
11 O The Tabl e bel ow gives the Am ne group for each conpound of the above
structurewO orpgasi oi n Anal ysis(i) MV 375.41 C N'"" ml zPCIGE(M4ys \ | {
mz 374 (MH#) N MV 373.43 0 N~ nmlz 388 (MH#) Il 'S NOMN 387.42 O s
N

14- ( 4- Chl or o- phenoxy) - phenyl | - C- ((4S) - 4- get hyl - 2, 5- di oxo-i m dazol i di n-4-yl)
- met hanesul fonam de LCG-Ms (APCl) niz 49 (MH). 1H NWR (DVSO- d6): b 10.75
(1 H s); 9989 (1 H s); 804 (1 H s); 7.45-7.39 (2 H m; 7.25-7.19 (2

H m; 7.06-6.97 (4 H m: 354 (1 HfromABg, J=14 1 Hz): 1.31 (3 H 's).
N
, “
O
H
MW. 373.43
MW. 366
m/z 374 (M+1)
m/z 367 (M+1)
o N— - N
__/ H @JH
MW.320 al
m/z 321 (M+1) ' | MW. 331.78
m/z 332 (M+1)
. N// /,
MeO—@JH < > N
MeO MW. 331.44
MW.357.39 m/z 332 (M+1)
m/z 358 (M+1)
.\ /___\.VN/' O
I P I H .
N N
MW. 336.37 ‘ MW. 403.46
m/z 337 (M+1) | m/z 404 (M+1)
o o
o)
MW. 389.43
m/z 390 (M+1)




N- (4- Benzyl -p henyl)-C- ((4S)-4-nethyl -2, 5-di oxo-i mdazolidin-4-yl)-

nmet hanesul fonam de LG-Ms (APCl) mz 374 (M+#). "H NVR (DMSO- d6): b 10.74
(1 H s);w0.08R74730 H, s); 8.01 (1 H, s); 7.33-7.05 (9 H, nPCT/SEB/@424D, 3. 36
(1 Heach, ABgq, J=16.2 Hz); 1.28 (3 H, s). WD 02/074750 PCT/ SE02/ 00475 100
N-(4-B enzoyl-p h enyl)-C ((4S)-4-nmethyl -2, 5-dioxo-imd azolidin-4-yl)-

nmet hanesul f onam de LCG-Ms (APCl) mz 388 éM—H). "H NWVR (DMSO- d6): 8 10.81
(1 H s); 10.58 (1 H s); 8.08 (1 H, s)'? 7.76-7.62 (5 H m; 5 7.60-7.52 (2
H m; 7.33-7.27 (2 H m; 3.68, 3.52 (1 Heach, ABq, J=14.7 Hz); 1.33 (3
H s). EXAMPLE 5 10 Prepared from comercially avail abl e

N- Boc- 4- pi peri done by thods described in Exanple 3.0 Og/ , NO ON-
N

O I \ OCl mz 437 ) MW 435.89 0 jsN2O CN O
HN NH
o NG
I
Amine—ﬁ—*‘ 0]

The Table below gives the Amine groﬁp for each compound of the above structure.

Hydantoin . | Analysis®
O
/@O , MW. 375.41°
| N~ :
° m/z 410 (MH=+)

m/z 374 (MH+)
MW. 373.43

|
. ,/(O m/z 388 (MH+)

N/S\\J\‘( MW. 387.42

5 IN-]J4-(4-Chloro-phenoxy)-phenyl]-C-((45)-4-methyl-2.5-dioxo-imidazolidin-4-y1)-
methanesulfonamide '
LC-MS (APCI) m/z 410 (MH+).
'H NMR (DMSO- d): & 10.75 (1 H, s); 9.89 (1 H, s); 8.04 (1 H, s); 7.45-739 (2 H, m);
7.25-7.19 (2 H, m); 7.06-6.97 (4 H, m); 3.54 (1 H from ABq, /=14.1 Hz); 1.31 (3 H, s).

N-(4-Benzvl-phenyD)-C-((45)-4-methyl-2.5-dioxo~imidazolidin-4-y])-

methanesulfonamide

LC-MS (APCI) m/z 374 (MH+).

'H NMR (DMSO- dg): & 10.74 (1H,s);9.82 (1 H, s); 8.01 (1 H, s); 7.33-7.05 (9 H, m);
15 3.49,3.36 (1 H each, ABq, /=16.2 Hz); 1.28 (3 H, s).




mz 432 (M+) MAN 431.47 15 WO 02/ 074750 PCT/ SE02/ 00475 101 ~O OS, NN
O N CCOOnz 416 (MH) MN 415.47 0 OSNON N O' \ OF mz 420
(MH) MAWODR/02350 0 OSSN O NMB/ NO f-yo Nmz 427 ( MAEX/SENY/00425. 45 S
WD 02/ 074750 PCT/ SE02/ 00475 102 EXAMPLE 6 5-(2-{ [4-(4'-fluoro

11, 1' - bi phenyl | -4-yl)-1-pip erazinyll sulfonyl} ethyl)-2, 4-

I m dazol i di nedi one 100

N-(4-Benzovyl-phenvD)-C-((45)-4-methyl-2.5-dioxo-imidazolidin-4-vI)-

methanesulfonamide

LC-MS (APCI) m/z 388 (MH+).

'H NMR (DMSO- dg): & 10.81 (1 H, s); 10.58 (1 H, s); 8.08 (1H,s); 7.76-7.62 (5 H, m);
5 7.60-7.52 (2 H, m); 7.33-7.27 (2 H, m); 3.68, 3.52 (1 H each, ABq, J/~14.7 Hz); 1.33 (3 H,

s).

EXAMPLE 5
10  Prepared from commercially available N-Boc-4-piperidone by methods described in

Example 3.

m/z 437 (MH+) MW. 435.89

o}
\O |
m/z 432 (MH+) MW. 431.47

15



O SN NN OO N 5F To the solution of

1- (4-fl uorophenyl)-phenyl pi perazin ( 0.125 ny ,0.48 mol) in 5 m of

di chl or orwDlanet7#ms added triethylamn (0.06 m, 0.5 mol PCarsao02/00475

2- (2, 5-di oxo-4- imdazolidinyl)-1-ethanesulfonyl chloride (0.113 m 0.48
mol ). The m xture was stirred for 10 18 hrs,diluted with DCMto 25
m,extracted with 1IN HOJ (5 m) sat.NaH (5 mM) and

dried, evaporated, crystallised (EtOHdio ). LCGMs (APCl) mz 446.9 (MH).
IHNWR 5 1.95m (1H); 2.1m (1.15H),3.2 m(13.3H),4.1m (1H), 7. 05d

(2H), 7.25d(2.1H), 7.65d (2,.2H),7.80d(1.8H),8.0 bs (NH). 15 The starting
materi als were prepared aQ fol | ows:

2- (2, 5-di oxo-4-i nmi dazoA T ﬁ%%gmesulfonyl chl oride To the suspension

yl)ethyl ]disul fanyl }ethyl)-2,4- 20

i m dazol i di nedi one hgym xture of 25 M AcOH and 2 m water
stirred violently iy tWfee neckéd T1ask with gas-inlet tube,thernoneter
and short refl condenser, pl &ed in the ice bath, was bubbl ed chlorine gas
for 15 mn (y Y preC|p|tate di ssol ved) at nax.tenp.+5C. Then,it was
stirred 15 gr e, evaporated to a small volune in vacuo (nax.tenp

30Q), di ssol ved=rn 50 ml of dichl or onet hgne, & hakey \e@r g{4hyy WO 02/ 074750
PCT/ SE02/ 00475 103 with @gat. NaHCO3 (ca 25 ni'), then mnth 10% sodi um
thiosulfate, dried, e r at crystalllsed froanHF hexane (Lora- Tanayo,
M et al, 1968, An. QuipTTNG4( Nﬂ§¢ 06); 1H NWR : 6 2.55m (1.1H), 2. 65m
(1.8H),2.70m (1H), 4. (1H) .

m/z 420 (MH+) MW. 41943

m/z 427 (MH+) MW. 426.45



5
5-(2-{[2-(2, 5-di oxo-4-im dazolidinyl)ethyl]disulfanyl}ethyl)-2,4-imdazolid
i nedi one wGonmet760 al | y avail abl e RS honocystine (0.18 nol pCasEosuspended in
25 mM water and of potassiumcyanate 1.5 g (0.2 nol) was added and the
m xture was stirred at 100C for 45 mn.Then it was allowed to cool
partially and 10 mM of 10% HC were added at once and the m xture was
stirred at 100C again for 50 mn. It vvasl%QFaced in the fridge 10
overnight,crystals were filtered and washed successively with water and
dried in vacuo. LCM (APCI) mz 319.1 (MH). The overall generalised
reaction mﬁ#@gshom below OO r SSOON LnS--~nl1lKEKNOS ON
2.HO Nn O N/-- NO O0n=1,2 n=1,2Cl2 0 OA-ANCI \\/ON
2? Arl-él‘sk 4'Addrol N1 Thipheh M)A~ Lpi i paryl A=CH N ON
n=1,

imidazolidinedione

To the solution of 1-(4-fluorophenyl)-phenylpiperazin ( 0.125 mg ,0.48 mmol) in 5 ml of
dichloromethane was added triethylamin (0.06 ml, 0.5 mmol ) and 2-(2,5-dioxo-4-
imidazolidinyl)-1-ethanesulfonyl chloride (0.113 ml 0.48 inol). The mixture was stirred for

10 18 hrs,diluted with DCM to 25 ml,extracted with 1N HCI (5 ml) sat. NaHCO3 (5 ml) and
dried,evaporated,crystallised (EtOH-dioxan).
LC-MS (APCI) m/z 446.9 (MH+).

IHNMR § 1.95m (1H); 2.1m (1.15H),3.2 m(13.3H),4.1m (1H),7.05d
(2H),7.25d(2.1H),7.65d (2.2H),7.80d(1.8H),8.0 bs (NH).
15

The starting materials were prepared as follows:

2-(2,5-dioxo-4-imidazolidinyl)-1-ethanesulfonyl chloride
To the suspension of 5-(2-{[2-(2,5-dioxo-4-imidazolidinyl)ethyl]disulfanyl }ethyl)-2,4-

20  imidazolidinedione (6.9 mol) in the mixture of 25 ml AcOH and 2 ml water stirred
violently in three necked flask with gas-inlet tube,thermometer and short reflux
condenser,placed in the ice bath,was bubbled chlorine gas for 15 min (until all precipitate
dissolved) at max.temp.+5°C.Then,it was stirred 15 min more,evaporated to a small

volume in vacuo (max.temp 30°C),dissolved in 50 ml of dichloromethane,shaken carefully



EXAMPLE 7 (5R)-5-{ f

(4- phenyl -1 - pi perazi nyl ) sul fonyl | methyl }-2, 4-i m dazol i di nedione The title
conmpound wav2pr4apar ed according to the schene shown in ExXRCEpISE0B004TD t he
solution of R-(2,5-dioxo-4-imdazolidinyl)mnmethanesul fonyl chloride (100
ng,0.47 5 mol) in 2.5 M THF was added the solution of 1-phenyl piperazine
(85 ny,0.52 mol) and 65 ul of triethyl ne (0.52 mmol) in 2.5 mM THF via
syringe at once. The m xture was sti rré@ﬂ 3 hrs, precipitated

triethyl ammoni um chl oride was filtered, vvashed with two small portions of
THF, evaporated and recrystalli sed from EtOH and a smal|l anpbunt of AcCH.

(21, 3. T oS0 HEQR 50 & phf ko with Motton s, grcd ypporpis

t(2. 05H) ardy&tahssea FrofHTHF Hegasd @lokd-Tamapd, Vi élag 1968.EARIGRAT. ;-s_i@lissﬁoéd@vvs

15 R-( i 0X0-4-i m dazol i di nyl) net hanesul fonyl chl oride To the suspension
of R—5 ({fI(INMRmSo%Sm(l HHAZ A6k {8153 A iV H) 45 SmI (LHy | } net hyl ) - 2, 4-

i mdazolidinedione ( 6.9 nol) in the mxture of 25 nm AcOH and 2 M wat er
stirred viol ently in three necked flask wth gas-inlet tube,thernoneter

and shprtgr(gf{hy .2 I(ﬁgf_}fiﬂﬂﬁﬁ,&oﬂéﬁ?ggthiyﬂgfstlﬁa*n@geét?ﬁ;Iﬁ 4"’?:31 Wélﬁgcgﬁ%g:] i ne

gas for recipl I SSO "’ haxX.

was stirredmhierciblly awiilable\Rphoabediihe (.18 Maldl) Wa/s@u%@ldbdﬂlﬂ@ﬁﬂl@ v(zéf@@‘anﬂenp
300), dissolved in 50 m of dichloromethane, shaken carefully wth

sat . NaHCOf lqccfésswl avanateeh g §P 2 hmobowvenatldedant theguixture avas dtifrediat 1903 dorat ed,

64 6) - 501 o089kt poissuarad 4o oF 4 HOaReE o9 s (1.

R-5-({ [( gnc?t‘hg '11935 réwhﬂt%?eﬁl‘%'l???ﬁ%%ﬁfd?gol n.It was ? feid in the fr

di sul fanyl }met hyl ) -2, 4-1 Zo i one rmerc all'y avai fd§8| e R cystine
(0. 1810l yvermighterssials et ﬁher%& afidl wasliedrsuedtdsioély witht @stet aHi drjednatecub. 5 g
(0.2 nol) was added and the m xture was stirred at 100C for 45 WO 02/074750
PCT/ SE02/ B84YS (ADGH) e 3191 (MHH).

The overall generalised reaction scheme is shown below:

O
S O
[ - \S/H}(A 1.KCNO )S/{/\}\ \MI\A\O
O N 2.HCI
N
O .

n=1,2
n=1,2 Cl,
/N
o Ar-A N jel
/ N\ O — N
A—A  N—§7 — V"
_/ ] TEA o 0
" n=1,2
N o Ar=aryl, heteroaryl
//J\N - A=CHN

15



mn. Then it was allowed to cool partially and 10 mM of 10% HCl were added
at once and the mxture was stirred at 100C again for 50 mn.It was placed
in the frwogen7aver ni ght,crystals were filtered and washe@#C3sEcEaRTVEl ¥
with water and dried in vacuo. LC-Ms (APClI) mz 291 (M#). 5 EXAMPLE 8
(5S)-5-{ [(4-phenyl-I-piperazinyl)sul fonyll nmethyl}-2,4-imdazolidi nedi one
The title conpound was prepared accordi E(g to the schene shown in Exanple 6.
To the solution of S-(2,5-dioxo-4-imda i di nyl ) met hanesul fonyl chl oride
10 (100 ng; 0.47 mmol) in 2.5 mM THE was added the sol ution of

1- phenyl pi perazine (85 ng,0.52 mol) and 65 ul of triethylamne (0.52

nmol ) in M via syringe at once. The m xture was stirred for 3 hrs,
precipita yl ammoni um chl oride was filtered, washed with two small
portions ER)AIH(4-phe raﬂd adfonsi]aleth M:ﬂﬁhﬁﬂfaﬂnamhea smal | amount
of AcOH 15 LG APC 1 (MH+ 1H NVR

(2H), 3.1 b%“b@tlsworapwdzwmrepar%mcpmmg . the sqlienpe, howd (i Esaapleﬁ 2

tsf(zzf’ﬁf'é. S brertionenn s g frnde T oy o e 00 use AL on of
5-({[(2 cﬁ) X5 'I*H}d% %&cﬁ:’d%{é 0T J?Ndf]lgblo?égﬁgr]%@%ﬁ?@ﬂ%o %34%101)

|mdazoI| nedi one (6.9 no In the m xtur wat er

stirred a!rld)éiaﬁlt dfytriethylahti e (08T kaml)f ih 23kmMTHF \dasyrinpeet ofideDThé hELHIRIRALT
and short reflux 25 condenser,placed in the ice bath,was bubbled chlorine

gas for 18irgdifor 3hes, pre@mlta;tﬁdetsﬁtbvkamr@m@m@bmrmgdyasa%ltemslxwaéwﬁ wagﬂwmen |t
t d t.ed .t
300) -di ssorubRoRRR o FRF I ARl cRa el e ot P oy Pt p e or

sat . NaHCQR 6g 25 M), then with 10% sodi um thiosul fate, dri ed evaporat ed,

crystallised from THF- hexane (Lora-Tamayo, M et al, 1968, An. Quim,
54L61:1691L6QER;(AROI DY 339 3QMEICA). SE02/ 00475

'H NMR & 2.5 m (2H),3.1bs(6.5H),3.3m(2.5H),4.55m (1H),6.8 t(1H),6.9d(1.88H),7.2
£(2.05H),9.1 bs (1.7H).

The starting materials were prepared as follows:
15
R-(2,5-dioxo0-4-imidazolidinyl)methanesulfonyl chloride
To the suspension of R-5-({[(2,5-dioxo-4-imidazolidinyl)methyl]disulfanyl }methyl)-2,4-
imidazolidinedione ( 6.9 mol) in the mixture of 25 ml AcOH and 2 ml water stirred
violently in three necked flask with gas-inlet tube,thermometer and short reflux
20  condenser,placed in the ice bath,was bubbled chlorine gas for 15 min (until all precipitate
dissolved) at max.temp.+-5°C.Then,it was stirred 15 min more,evaporated to a small
volume in vacuo (max.temp 30°C),dissolved in 50 ml of dichloromethane,shaken carefully
with sat.NaHCO3 (ca 25 ml),then with 10% sodium thiosulfate, dried, evaporated,
crystallised from THF-hexane (Lora-Tamayo, M. et al, 1968, An. Quim., 64(6):591-606);
25 'HNMR (DMSO-de): § 3.21m (1.1H),3.3m (0.7H).4,65m (1H).

R-5-({[(2,5-dioxo-4-imidazolidinyl)methyl]disulfanyl}methyl)-2,4-imidazolidinedione
Commercially available R cystine (0.18 mol) was suspended in 25 ml water and of

potassium cyanate 1.5 g (0.2 mol) was added and the mixture was stirred at 100°C for 45



106 1H NWVR (DMSO-d6): S 3.2m (0.9H, 3.35m (0.9H),4.50m (1H). S-5-({

[ (2, 5-di oxo-4-im dazol idinyl)nmethyl]

di sul f anyWwpreeiohwb) - 2, 4-i mi dazol i di nedi one Conmerci al |y awvairiSabt/@4% cysti ne
(0.18. nol) was suspended in 25 m water and of 5 potassiumcyanate 1.5 g
(0.2 nol) was added and the m xture was stirred at 100C for 45 mn.Then it
was allowed to cool partially and 10 mni $§ 10% HO were added at once and
the m xture was stirred at 100C again f&9°50 min. It was pl aced in the
fridge overnight,crystals were filtered and washed successively with water
and dried in vacuo. LCM (APCl) mz 291.1 (M#). 10 EXAMPLE 9 15
(R) - 5- (([ 45164 16 B 3 b, 1

erazinyl | éﬂﬁﬁgﬁ{l/}t%%ﬂ%ﬁv)e&ﬁo Qwrf’%ﬂﬁg%ﬁ (Ii éél) %{g thr);g) %ngﬁfe aﬁqﬁd ?to"ni’ﬁan‘?\u ON
20 F [ (R) i Bidbire vk Siited o 100°0yighingbns0esuit s placedinhiedddgd. 0127 g, 0. 060
mrol ), 1-(4'- fluoro[1,1'-biphenyl] -4-3/I ) pi perazine (0.0154 g, 0.060 mmol),
tri et hyl anvemmighberysigls wire filtgredgmdrvashyd sueeessivglytwith whigd and driethin(@cmo ni)
were sti rrr[gg rgﬂg}é‘t{e ir Ire over WO 02/ 074750 PCT/ SE02/ 00475 107

ni ght. Po -}@f%ﬂ’ :ﬁ%' Qg@'ye?nate (0.025 g, 0.030 mvl) was added and the
m xture was shaken over night. The white suspension was carefully
transferred to a round-bottoned flask, the resin was rinsed with

tetrahydr BAMPIF’&1 nl) and washings were transferred to the bul k of
suspensi on. The solvent was evaporated, the white solid was suspended in 5
water (5 (8S drl -pipenazinyhsadfonyHmiethyling tHimidazelidimedionent ) | sucked

;r g? ? L eV\&%lg :%igg ggrﬁ%(gtﬁlqug\gas] pr}e[\)/a%géj gcc%}‘diﬁgs ‘% B¢ Shethe E)W%Ci‘n %];(];HQI{) ¢ APProx. 0.010

To the solution of S-(2,5-dioxo-4-imidazolidinyl)methanesulfonyl chloride

T

-5-Hd-phen vl -pipe

10 (100 mg,0.47 mmol) in 2.5 ml THF was added the solution of 1-phenylpiperazine (85
mg,0.52 mmol) and 65 ul of triethylamine (0.52 mmol) in 2.5 ml THF via syringe at
once.The mixture was stirred for 3 hrs, precipitated triethylammoniﬁfri chloride was
filtered, washed with two small portions of THF, evaporated and recrystallised from EtOH
and a small amount of AcOH.

15 LC-MS (APCI) m/z 339.1 (MH+).

'H NMR: & 2.5 m (2H),3.1bs(6.5H),3.3m(2.5H),4.55m (1H),6.8 t(1H),6.9d(1.88H),7.2
t(2.05H),9.1 bs (1.7H)

The starting materials were prepared as follows:

20
S-(2,5-dioxo-4-imidazolidinyl)methanesulfonyl chloride
To the suspension of S-5-({[(2,5-dioxo-4-imidazolidiny!)methyl]disulfanyl }methyl)-2,4-
imidazolidinedione ( 6.9 mol). in the mixture of 25 ml AcOH and 2 ml water stirred
violently in three necked flask with gas-inlet tube,thermometer and short reflux

25 condenser,placed in the ice bath,was bubbled chlorine gas for 15 min (until all precipitate
dissolved) at max.temp.+5°C.Then,it was stirred 15 min more,evaporated to a small
volume in vacuo (max.temp 30°C),dissolved in 50 ml of dichloromethane,shaken carefully
with sat.NaHCO3 (ca 25 ml),then with 10% sodium thiosulfate, dried, evaporated,
crystallised from THF-hexane (Lora-Tamayo, M. et al, 1968, An. Quim., 64(6):591-606);



LC-MS (APCI) miz 434 (MH). 'H NVR (DVBO-d6) 8 10.8 (1H, bs), 7.98 (1H, d,
J=2Hz), 7.63 (2H, dd, Jl=5Hz, J2=9Hz), 7.53 (2H, d, J=9Hz), 7.23 (2H, t,
J=9Hz), WOI2024450 d, J=9Hz), 4.45 (1H, ddd, J1=2Hz, 10 J2eLHSEIIB=GHz),
3.51 (1H, dd, Ji=15Hz, J2=7Hz), 3.44 (1H, dd, J1=I5Hz, J2=4Hz), 3.35- 3.25
(8H, m's; obscured by water signal) ppm 13C NWMR (DVSO-d6) 8 173.7, 161.3
(d, J=243Hz), 157.3, 149.8, 136.4 (d, J=3Hz), 130.1, 127.7 (d, J 8%&)
127.2, 116.2, 115.5 (d, J=21Hz), 53.4, 4 4, 48.0, 44.9. 15 The starting
materials were prepared as foll ows:

[ (R -2, 5-Di oxoi m dazol i di nyl ] met hanesul fonyl chloride was prepared

accordi ng; ef.al,,1 J..Or 23:1257. 20 1-(4 '-Fluoro
[1,1 ' -bi &ii{{wgﬁf)ﬁlﬁ%ﬁ)ﬁs}%ér%fﬁﬁgflﬁ%?ra&@%%@ab@@é. phenyl (4.46 g, 17.8
mol ), N-tert-butoxycarbonyl piperazine (3.97 g, 21.3 nmmol), sodium
tert-butoxide (2.39 g, 24.9mvol ), racemc 2,2'- bis(di phenyl phosphino) -

(1 d|1 beﬁiz3?lsfjﬂéﬁgdazcsg?igﬁg)al-gﬁﬁ%fjfflg%ﬂﬁgnmgqgﬁ&g 0. OtAfhgb mﬁ?lgﬁ hglrn; d':()(;lleuene
(45 nl) wepameseipily @Yjﬁl blesﬁmsum&} &mcrlbyeﬁs@pméh@%nﬂowatgﬁ gnd@furs. The

warmmxture was fil ~athe.solid was h tw cC uene
bt PSR cynet LS en 2y BEDE Ve e i s SR R EB B

whi ch wasf ThéeH V\)’Mstaho@&ht%rco@isﬂéfh)ﬂl%%d 10%1 Bp w53 dNGers Qlildh at Y fid tered
off, washed with small vol unes of er and dried in vacuo at 45C over

ni ght WO B2 mfi%tied & aP e SER 20003 2&ain 6 O minglt wes 51a5§'dgth6&%g¢| el d) of
tert-butyl 4-(4"-fluoro[1, 1" -bi phenyl] 4-yl)-1- piperazi necarboxylate. This
product (9vespight.crysials weig I}terwégn@wg@hﬂ \RBECSSH Vel W Hhwatenaysl dripd)in yAeHost i rr ed

with 4M r C ) at RT over night. Concentrated
hydr ochl ggleéﬁggﬁ%d(lgmgz Zﬁ ﬁ%{i—“ tdded and stirring was continued at 45C for
1.5 hgurs and 5 at 60C'for 1 hour. The solution was concentrated to dryness

and the solid was triturated wth ether (100 nL), filtered, washed with
smal | volunes of ether and dried in vacuo at

EXAMPLE 9

15

(R)-5-((]4-(4"-fluoro(1,1 -biphenyl}-4-yl)-1-piperazinyl]sulfonymethyl)-2,4-

imidazolidinedione

20

[(R)-2,5-DioxoimidazolidinylJmethanesulfonyl chloride (0.0127 g, 0.060 mmol), 1-(4'-
fluoro[1,1 -biphenyl]-4-yl)piperazine (0.0154 g, 0.060 mmol), triethylamine (0.0084 mL,
0.060 mmol) and dry tetrahydrofuran (0.70 mL) were stirred at room temperature over



45C for two hours to give 5.26 g (103%yield) of

1- (4" -fluoro[l,I|"-biphenyl]-4- yl)piperazine dihydrochloride as a

l'i ght -yelWow2®ai7se 10 LC-MS (APCl) mliz 257 (MH). 1H NVR PDVES®ezi@i7S 9. 40
(2H, bs), 7.64 (2H, dd, J1=6Hz, J2=9Hz), 7.55 (2H, d, J=9Hz), 7.24 (2H, t,
J=9Hz), 7.07 (2H, d, J=9Hz), 3.46-3.41 (4H, m, 3.25-3.17 (4H, nm). The salt
was treated with aqueous sodi um hydr oxi fj&asol ution and the base was taken
up in 15 dichloro-nethane. Drying with 2S5, filtering and concentrating
the organi c phase gave the title conmpound as an offwhite solid. "H NWR
(DMSO-d6) 5 7.61 (2H, dd, J1=6Hz, J2=9Hz), 7.49 (2H, d, J=9Hz), 7.22 (2H,

t, J=9Hz 20
N oMyl bl bl 2
to that delsken bt dightEXBephée Suspbfsdtd) was &arefully transferred to a round-bottomed

di oxoi m dazol i di nyl | net hanesul fonyl chloride was reacted with the

appr opr i aflaskpttierrasiy veas rinsed wittidetyehadiofigan 62xgimb) abwashingsuras trinséerend toel ow.
A ne- S B DRIk & SnmEieab B B GG SUPorsie A MEG SR RSERER Bopound
of the abgug, %§ frﬂ'ﬁ,t HikctedWha ﬁl%'r, washed¥wvith v%t%x?ﬁ)?’s%ck%e SFw st and

dried in vacuo at 45°C over night to afford approx. 0.010 g of the title compound.

LC-MS (APCI) m/z 434 (MH+).

'H NMR (DMSO-ds) 8 10.8 (1H, bs), 7.98 (1H, d, J=2Hz), 7.63 (2H, dd, Ji=5Hz, J,=9Hz),

7.53 (2H, d, /=9Hz), 7.23 (2H, t, J=9Hz), 7.05 (2H, d, /=9Hz), 4.45 (1H, ddd, J,=2Hz,

10 JS=4Hz, 5=6Hz), 3.51 (1H, dd, /1=15Hz, /,=7THz), 3.44 (1H, dd, J,=15Hz, /,=4Hz), 3.35-

3.25 (8H, m’s; obscured by water signal) ppm.

13C NMR (DMSO-dg) & 173.7, 161.3 (d, J=243Hz), 157.3, 149.8, 136.4 (d, J=3Hz), 130.1,

127.7 (d, /=8Hz), 127.2, 116.2, 115.5 (d, /=21Hz), 53.4, 49.4, 48.0, 44.9.

15

The starting materials were prepared as follows:

[(R)-2,5-Dioxoimidazolidinyl]methanesulfonyl chloride was prepared according to
Mosher et al, 1958, J. Org. Chem 23:1257.

20
1-(4’-Fluoro[1,1 -biphenyl]-4-yl)piperazine
4-Bromo-4’-fluorobiphenyl (4.46 g, 17.8 mmol), N-fert-butoxycarbonyl piperazine (3.97 g,
21.3 mmol), sodium tert-butoxide (2.39 g, 24.9mmol), racemic 2,2"-
bis(diphenylphosphino)-1,1 -binaphthyl (rac-BINAP) (0.082 g, 0.131 mmol), bis-

25 (dibenzylideneacetone)palladium (0) (0.041 g, 0.045 mmol) and dry toluene (45 mL) were
stirred at 80°C under nitrogen atmosphere for six hours. The warm mixture was filtered,
the solids were washed twice with warm toluene and the filtrate was concentrated in vacuo
giving an orange-red crude, which was stirred with ether (50mL) for two hours. The solid

was filtered off, washed with small volumes of ether and dried in vacuo at 45°C over night



mz 354 (M) nmlz 356 (M) F )aO MW 357.36 O mz 358 (M#) MW 421.52
mz 422 (MH+) :00a | MO N-- MN 422.29 Nmz 423 (M#) MN 433.49 mz
434 (MH)wWOoGR/oN756 N-N N'' C Z MV 437.91 nlz 438 (M+) WOPQZ/SBFANBE
PCT/ SE02/ 00475 110 EXAMPLE 11 (S)-5-(([4-(4'-fluoro
11, 1' - bi phenyl | - 4-yl ) - 1- pi perazi nyl | sul fonyl ) nmet hyl) -2, 4-
I m dazolidinedione O N S >= 0 N\ON O F5
[(S)-2,5-Di oxoi mi dazol i di nyl ] met hanesul 188yl chl ori de (0.0127 g, 0.060
mmol ), 1-(4'-
to give 5.57 g (88% yield) of tert-butyl 4-(4"-fluoro[1,1 -biphenyl]-4-y1)-1-
piperazinecarboxylate. This product (5.52 g, 15.5 mmol) was dissolved in dioxane (150
mL) and stirred with 4M hydrochloric acid (8.1 mL) at RT over night. Concentrated
hydrochloric acid (3.0 mL) was added and stirring was continued at 45°C for 1.5 hours and
s at 60°C for 1 hour. The solution was concentrated to dryness and the solid was triturated
with ether (100 mL), filtered, washed with small volumes of ether and dried in vacuo at
45°C for two hours to give 5.26 g (103% yield) of 1-(4 -fluoro[1,1"-biphenyl]-4-

yl)piperazine dihydrochloride as a light-yellow salt.

10 LC-MS (APCI) m/z 257 (MH).
'"H NMR (DMSO-dg) 5 9.40 (2H, bs), 7.64 (2H, dd, J;=6Hz, J;=9Hz), 7.55 (2H, d, J=9Hz),
7.24 (2H, t, J=9Hz), 7.07 (2H, d, J=9Hz), 3.46-3.41 (4H, m), 3.25-3.17 (4H, m).

The salt was treated with aqueous sodium hydroxide solution and the base was taken up in
15 dichloro-methane. Drying with Na;SOs, filtering and concentrating the organic phase gave

the title compound as an offwhite solid.

'H NMR (DMSO-ds) 8 7.61 (2H, dd, Ji=6Hz, J;=9Hz), 7.49 (2H, d, /=9Hz), 7.22 (2H, 1,
J=9Hz), 6.98 (2H, d, J=9Hz), 3.10-3.06 (4H, m), 2.86-2.81 (4H, m).

20



fluoro[ 1,1 -bi phenyl]-4-yl)piperazine (0.0154 g, 0.060 mml), triethylam ne
(0.0084 nm., 0.060 nmol) and dry tetrahydrofuran (0.70 nL) were stirred at
room t enpwoaargsover night. Pol ystyrene nethyli socyanat @CiBE0Z&4gy 0. 030
mmol ) was added and the m xture was shaken over night. The white

suspensi on was carefully transferred to a round-bottonmed to flask, the
resin was rinsed with tetrahydrofuran (%q(% m.) and washi ngs were
transferred to the bulk of suspension. e solvent was evaporated, the
white solid was suspended in water (5 nL), collected on a filter, washed
with water (2x1 nL), sucked free of water and dried in vacuo at 45C over
night to ghtRnpra@Rpox. 0.010 g of the title conpound. LC-MS (APCI) miz 433
(M) . 15—H—NWR§?‘DMSOd6) 6 10.8 (1H, br s), 7.98 (1H, d, J=2Hz), 7.63
(2H, dd, Uksfghn, analiyeftalocedurd® thatdesctibed38 Bxhmple K J(4R2D,5-t, IJ=9Hz), 7.05
(2H, d, J=9Hz), 4.45 (1H, ddd, J1=2Hz, J2=4Hz, J3=6Hz), 3.51 (1H, dd,
J1=15Hz, glmmyiazcﬂldawlbnerﬂlmmﬂfomkqlﬂmde Woe epeteyl with e gpmogﬁat(: PHmany ot

obscur ed ter si 13C NWVR 3.7,. 161. J=243 Hz),
157. 3, 14§g m@ffﬁé‘nﬂn% g&f‘%ﬁffmpf%‘éf&%%?‘)i‘%ﬁﬂiaﬁ priigésgimalo >§‘%2af 2, 116.2,
115.5 (d, cc]m%ilsré‘gllya\%ﬁaﬂle 49.4, 48.0, 44.9. The starti ng materials were
prepared as foll ows: (S) -2, 5@ oxoi ni dazol i di nyl ] met hanesul fonyl chloride
was prepared accordi ng to Msher et al, 1958, J. Og. Chem 23:1257. 25
1-(4' -Fluoro[ 1, 1'-bi phenyl]:4 i per azi ne was prepared according to
Exanpl e 9. WD 02/ 074750 crft 475 111 EXAMPLE 12 Using an anal ogous
procedure to that descr|| ed | npl e 1R)- [ (4S)-2, 5-

di oxoi mi dazol i di nyhiet-hanesul fonylochl oride was reacted with the
appropriate primary or lIsecondary anine to give the conpounds |isted bel ow.
Al'l the am nes enpl oyed @re s comerciall y available. O HN J~ NH (S)-

The Table below gives the Amine group for each compound of the above structure.

O O
N\
MW. 355.39
MW. 353.40
m/z 356 (MH+)
m/z 354 (MH+)
F
Lo
0
MW. 357.36 o
m/z 358 (MH+) MW. 421.52
m/z 422 (MH+)
Cl MeO ,
T Oy
Cl O
MW. 422.29
m/z 423 (MH+) MW. 433.49
m/z 434 (MH+)
Cl
. N--
MW. 43791 m/z 438 (MH+)




Amne-S Ol I O The Table bel ow gives the Am ne group for each conpound
of the above structure. ~/ NN-- F N--- N MN 355.39 MN 353.40 nlz 354
(M) m zwe3e/of4vsh) F MN 357.36 mnlz 358 (MH) MN 421, PRTeER2/d@2S ( MH)
Cl I N MOC ONZN-- MV 422.29 ON mz 423 MH) MN 433.49 mz 434
(MH) G N-N MN 437.91 miz 438 (M+) 10 WO 02/074750 PCT/ SE02/ 00475
112 EXAMPLE 13 Hydantoins with the fol I1 W ng general structure were

synt hesi sed (where E is carbon or a hek roatom: OR2 O ENNS

EXAMPLE 11
(8)-5-((J4-(4 -fluoro[1,1 -biphenyl}-4-yl)-1-piperazinyl]sulfonyl)methyl)-2.4-

0]
\\S N
© N
N \) 0

imidazolidinedione

e

s [(5)-2,5-Dioxoimidazolidinyl]methanesulfonyl chloride (0.0127 g, 0.060 mmol), 1-(4"- .

fluoro[1,1-biphenyl]-4-yl)piperazine (0.0154 g, 0.060 mmol), triethylamine (0.0084 mL,
0.060 mmol) and dry tetrahydrofuran (0.70 mL) were stirred at room temperature over
night. Polystyrene methylisocyanate (0.025 g, 0.030 mmol) was added and the mixture was
shaken over night. The white suspension was carefully transferred to a round-bottomed

10 flask, the resin was rinsed with tetrahydrofuran (2x1 mL) and washings were transferred to
the bulk of suspension. The solvent was evaporated, the white solid was suspended in
water (5 mL), collected on a filter, washed with water (2x1 mL), sucked free of water and
dried in vacuo at 45°C over night to afford approx. 0.010 g of the title compound.

LC-MS (APCI) m/z 433 (MH+). '

15 'HNMR (DMSO-ds) 8 10.8 (1H, brs), 7.98 (1H, d, /=2Hz), 7.63 (2H, dd, J;=5Hz,
J=9Hz), 7.53 (2H, d, J=9Hz), 7.23 (2H, t, /=9Hz), 7.05 (2H, d, /=9Hz), 4.45 (1H, ddd,
Ji=2Hz, Jo=4Hz, J5=6Hz), 3.51 (1H, dd, J;=15Hz, J,=7Hz), 3.44 (1H, dd, /;1=15Hz,
J»=4Hz), 3.35-3.25 (8H, m’s; obscured by water signal).

C NMR (DMSO-dg) § 173.7, 161.3 (d, J=243Hz), 157.3, 149.8, 136.4 (d, J=3Hz), 130.1,

20 127.7(d, /=8Hz), 127.2,116.2, 115.5 (d, /=21Hz), 53.4, 49.4, 48.0, 44.9.

The starting materials were prepared as follows:
[(S)-2,5-Dioxoimidazolidinyl]methanesulfonyl chloride was prepared according to
Mosher et al, 1958, J. Org. Chem 23:1257.

25 1-(4’-Fluoro[1,1’-biphenyl]-4-yl)piperazine was prepared according to Example 9.



HN NH 5 0 Representative synthetic route:

(5R, S)-5-[4-(4-Fl uoro- phenyl ) - pi peridi ne-1-sul fonyl met hyl1l-5-net hyl -i m dazo
i dine 2,Wwodeomngs0 10 O a 11 F --c-3 NF O NS (76% p POT/SEDY/OH7N- S
(5999 DDCOO OCFD--CNSII O (62% HNyNH O Reagents: a) MS02C,
DCM 0C, 2.5h. b) i. LHWDS, THF, 45mn. H MOAc, THF, 40m n. c) KCN,

(NH4) 2C33, 15 50%t OH H2OQ, 70C, 17h. V\?ﬂ2/074750 PCT/ SE02/ 00475 113
SULFONYL- AM DE | NTERVEDI ATES St ruct ur e 1Ahal ysis (1) O F/ Ns- nlz 258
(MH)

EXAMPLE 12
Using an analogous procedure to that described in Example 11, [(45)-2,5-

dioxoimidazolidinyljmethanesulfonyl chloride was reacted with the appropriate primary or
secondary amine to give the compounds listed below. All the amines employed are

5 commercially available.
O

PS

HN NH

. (S)-
il / l\\
0]

Amine——ﬁ
O

O

The Table below gives the Amine group for each compound of the above structure.

— /T \
’ MW. 355.39
MW. 353.40
m/z 356 (MH+)
m/z 354 (MH+)
F .
|OWes
MW. 357.36 ‘ ' o
m/z 358 (MH+) MW. 421.52 m/z 422 (MH+)
Cl MeO_ .
NS
Cl (o]
MW. 422.29
m/z 423 (MH+) MW. 433.49 m/z 434 (MH+)
Cl
)
N_..
/
N~N
MW. 437.91 m/z 438 (MH+)

10



Omz 2912 (M#) ci nNFF\ NN~Omz 310 (M#) O/ _\ ~-~ mz 267
(MH#) NCV\ / -s N/--\ s\ nmz 259 (MH#) F\ / ~NS N~ - mz 273 (M) \
CN N N-- wD2A2@35( MHH+) N~ "--" Uci mz 274 (M#) 0 (1lpcTReEn2/0? dat a
see experinmental part. 5 4-(4-Fluoro-phenyl)-1-nethanesul fonyl -piperidine
4- (4- Fl uor o- phenyl ) pi peri di ne hydrochl oride (2.16g; 10mvol) and

di i sopropyl ethylam ne (4.35nl; 25mmmol) s dissolved in DCM (60m) and
cool ed under nitrogen on a ice/water Am Met hanesul fonyl chl ori de
(1.56n1; 10.21mol) was dissolved in DCM (5nm) and added droppw se during 2
m n. The reaction mxture was stirred for 2.5 h on the ice/water to bath.
The react ipppAMiPLii$ Wwas washed with dilute HO (aq), pH=2, H20, and 1M
Na2C03. The organic phase was dried (Na2SO4), filtered and evaporated to
give a cr lijeapoodwdth the &lloMng 2éfetdl AhictateTwSEQRAtA:IsD (whitde Bésscarbon or a
recrystallised from THF/ n- Hept ane. The col ourl ess crystalls was renoved by
filtrati ofClCEI¥PY i ed under vaccum at 45C. Obtained 1.96g (76% yiel d) of
the title conmpound. LC-Ms (APCl) niz 258 (MH).

0
/N T
R—E  N—s— 2 P
/1
HN\WNH
0

Representative synthetic route:

(5R.S)-5-[4-(4-Fluoro-phenyl)-piperidine-1-sulfonylmethyl}-5-methvl-imidazolidine-

2.4-dione.

10

0
6% 1]
N—

(62%

Vo
?f

Reagents: a) MeSO,Cl, DCM, 0°C, 2.5h. b) i. LHMDS, THF, 45min. ii. MeOAc, THF, 40min. ¢) KCN, (NH,),CO;,

15 50%EtOH/H,0, 70°C, 17h.



s 1H NVR( DVBO- d6) :

2H) ,

2.64 (m |
5- Chl or o-wo(02omgshanesul f onyl

H) ,

8 7.31 (m 2H),
1.85 (m 2H),

7.12 (m 2H), 3.67
1.65 (m 2H).

-pi p eridine-4-yl oxy)-pyr

conpound was prepared as described in the synthesis of

4- (4-Fl uor o- phenyl )-1- 10 net hanesul f onyl - pi peri di ne.
5- Chl or o- 2- ( pi peri di ne-4-yl oxy)-pyridine (2.13g; 10mvp
this compound was nade as described i nl 99- G3B2801),
di i sopropyl et hyl am ne (2.20nl; 12.5mmol) and Met hanes
(1.56m ; 10.1mmol ) gave 2. 14g (749@ of the title conp
mz 291 ( N (d, 1H), 7.81
1H), 5.09 3 , .15-3.06 (m 2
2.04 (m 2H), 1.75 (m 2H).
1-(nethy|SU|Tony|)-4-[b-(|rT|uoronerny|)pyr|a|n 2-yT7]
1-[5-(Tri Structucnet hyI ) - Pyri di IMBIJyy]Is] pi perazine (1.0g;
Di i sopropyl et=myl apire 0. 9y 5. 4nmol ) was di ssol ved |
Mol ecul af Fsi va&mas adl&de2sh ¢ sol ution was
bat h. thhanesulfonyldhlorlde (0.9m ; 12mml ) was add
formed t hat—was—stir+red—Ffor—35—+n; Lhe FeaetHaoRr—iret
reach room tegperaturel and at,g52d e reaction wag
adding 5 %Eifé%ibjgzﬁﬁﬁatlon of solvents and the resig
bet ween HCO3. Separation and extraction d
DCM (I x) [TrThe or gan TPegEyes dried (VgsC
evapor at ¢ W s'ude )Pgdlgjct as gasl ightly yell
Recryst al Fi sedN 3x dh]Etcmc/Fbptan gave the title @
crystall s. @xggaﬁéo PCTT SEDZ7 A21ﬁ+)115 Obt al ned
the title d -fity >95% ( HPLC, "~ 254nm) LC MS

" H NVR( DV 4 (1H | bs), 7.85 (1H, dd), 7.02
bt), 3.2pD ﬁ m/z 259 (MH+)

m/z 273 (MH+)

m/z 243 (MH+)

m/z 274 (MET)

10

@, For NMR-data see experimental part.

4-(4-Fluoro-phenyl)-1-methanesulfonyl-piperidine

(m 2H),

i di RET/FRE2/00473 €

2.80 (dt,

) (preparation of

ul fonyl chloride
ound. 15 LG MS (APC)
(dd, 1H), 6.87 (d,
H, 2.90 (s, 3H,

i perazine 20

4. 3mmol ) and

n DCM (10m ).
cool ed on a ice/water
ed and a slurry

ure was allowed to
guenched 25 by

ue was dissol ved
f the waterphase with
4), filtered and

ow solid.

onpound as col ourl ess
.06g (79%yi el d) of
APCI) nmlz 310 (MH).
(1H, d), 3.77 (4H

4-(4-Fluoro-phenyl)piperidine hydrochloride (2.16g; 10mmol) and diisopropylethylamine

4.3 5m1; 25mmol) was dissolved in DCM (60ml) and cooled under nitrogen on a ice/water

bath. Methanesulfonyl chloride (1.56ml; 10.1mmol) was dissolved in DCM (5ml) and

added droppwise during 2 min. The reaction mixture was stirred for 2.5 h on the ice/water

bath. The reaction mixture was washed with dilute HCl (aq), pH=2, H,0, and 1M Na,COs.

The organic phase was dried (Na;SOy), filtered and evaporated to give a crude product that



5 bt), 2.90 (3H, s). The follow ng conpounds were prepared as described in
the synthesis of 1- (nethylsulfonyl)-4-[5-(trifluoronethyl)pyridin-2

yl Jpi per aw0re/014050 PCT/SE02/00475
6- [ 4- (et hyl sul f onyl ) pi perazi ne-1-yl ] pyridi ne-3-carbonitrile
6- (1- Pi perazi no) - pyridine-3-carbonitrile (2.07g; | | muol),

Di i sopropyl ethyl am ne (2.4nml; 13. 8mol ?j@nd Met hanesul f onyl chl ori de
(0.86nl; 1 Imml) in DCM (20ml) gave 2.53g (86% of the title conmpound.
Purity >95% (NWR). 15 LCG-Ms (APCl) nlz 267 (MH). "H NVR(DVBO-d6): 6 8.52
(1H,dd), 7.90 (1H, dd), 7.00 (1H, d), 3.79 (4H, brt), 3.19 (4H, Dbt), 2.90

(3H, S). Lmflds - eahRRY y | )0 ' :
1-(4-Fl uo r%vg éﬂeeca}b#%m%iaper a;r Ih;]PZn g{léﬁgaé% mf: Jr?ﬁi% Be%so%Plﬁé%ﬁVg%f r@? ﬁ%/F}é%Hﬁagon
(2.4m; aRd Shedoindeanatchvii dseCGul f onyl chl oride (0.86ml; 11lnmmol) in DCM
(20nl) gave 2.46g (86? of the title conmpound. Purity >95% (NVR). LC M5
(APCl) m Pbtaed Mg (76%5yield R faetilcooawpund 7. 11-6. 96 (4H, n), 3.28-3.20

(4H, m, = 3. 4H .92 (3H, s). WO 02/074750 PCT/ SE02/ 00475 116
1-[(4-fl ﬁ%@ﬁiﬁ?@@%ﬁ%ﬁ(ﬁm hyl sul f onyl ) pi per azi ne

1- (4- FL uoty 98T 82 |} 670 SAPrORYIEUIY AR

(2 At R s S oyt UhTa: 47 RERR 2y, SBUE
(20m) gavH),1L.&7/@gn,(265%9.66f(mt BH). title conmpound. 5 Purity >95% (NVR) LC- M5
(APCI) mz 273 (MH+). 'H-NVR(DMSO-d6): S 7.40-7.28 (2H, n), 7.21-7.10 (2H,
m, 3.50 (2H, bs), 3.10 (4H, m), 2.87 (3H, bs), 2.44 (4H .

5-Chloro-2-(1-methanesulfonyl-piperidine-4-yloxy)-pyridine
The title compound was prepared as described in the synthesis of 4-(4-Fluoro-phenyl)-1-
10 methanesulfonyl-piperidine.

5-Chloro-2-(piperidine-4-yloxy)-pyridine (2.13g; 10mmol) (preparation of this compound
was made as described in WO 99-GB2801), diisopropylethylamine (2.20ml; 12.5mmol)
and Methanesulfonyl chloride (1.56ml; 10.1mmol) gave 2.14g (74%) of the title
compound. |

.15 LC-MS (APCI) m/z 291 (MH+).
'H NMR (DMSO-ds): & 8.20 (d, 1H), 7.81 (dd, 1H), 6.87 (d, 1H), 5.09 (m, 1H), 3.41-3.30
(m, 2H), 3.15-3.06 (m, 2H), 2.90 (s, 3H), 2.04 (m, 2H), 1.75 (m, 2H).

1-(methylsulfonyl)-4-[5-(trifluoromethyl)pyridin-2-yl]piperazine
20 1-[5-(Trifluoromethyl)-Pyridin-2-yl]-piperazine (1.0g; 4.3mmol) and
Diisopropylethylamine (0.9ml; 5.4mmol) was dissolved in DCM (10ml). Molecular sieves
(4A) was added and the solution was cooled on a ice/water bath. Methanesulfonylchloride
(0.9ml; 12mmol) was added and a slurry formed that was stirred for 15 min, the reaction
mixture was allowed to reach room temperature and after 1 h. the reaction was quenched
25 by adding 5% KHCO3. Evaporation of solvents and the residue was dissolved between
DCM and 5% KHCOs. Separation and extraction of the waterphase with DCM (1x). The
combined organic phases was dried (MgSO), filtered and evaporated to give a crude
product as a slightly yellow solid.
Recrystallised (3x) from EtOAc/Heptan gave the title compound as colourless crystalls.



10 2-[4- (nethyl sul fonyl) pi perazin-1-yl)pyrimdine

1-(2-Pyrimdyl)-pi perazi ne di hydrochloride (2.61 g; 11 mml) and

Di i sopr opybatlyd7a0mi ne (7. 2nml; 41.3nmol ) was stirred in DERI(SEOm@H7§ or 30
mn. The precipitated salts was renoved by filtration and sol vents

evapor ated, residue was redissolved in DCM (20nil). Diisopropyl et hyl am ne
(2.4m; | Immol) and 4A nol. sieves was ded, the yellow is solution was
cool ed on ice/water bath and Met hanesul f yl chloride (0.86mL; | Inmol) was
added. The resulting red solution was stirred for 15 mn, the reaction

m xture was allowed to reach roomtenperature and after 1 h. the reaction

was quenc jon of solvents and the residue
was di sso:a%gadg%d ?68‘%@% Nﬁ%ﬁ%ﬁ%@% %gpar ation difficult due to foam
formati onPuM@t:egjzyt;@HBL@ms@ﬁi)ur ated with NaCl and pH 20 adjusted to 10-11.

Extraction with Et OAc %) The conbi ned organi ¢ phases was dried (K2C03),
filtered éﬁdl\@v@gﬁﬁléﬂé@lﬂ (MHye a crude product as a red sol i d.

ot - IRV RKEMs Qg 3047 G BR. 7 (P ang abikn LS TR duE S AL 2

LC- M5 ( APEH) gb?%ﬁ (MH). "H NVR(DMSO d6): 5 8.39 (2H, d), 6.68 (1H, t),
3.85 (4H, % (4H, bt), 2.88 (3H, s). WD 02/074750 PCT/ SE02/ 00475

117 4-(4-chl orophenyl)-1-(nethyl sul fonyl)pip eridine The title conpound was
prepared as described in the synthesis of 4-(4-Fluoro-phenyl)-1-
net hanesultailowhpeaimivnes wareprerged nogesstiyed i (he sindiasts Q&dr ochl ori de

(0.9qg, 3. | 30pro | et h (%1 9.7 mmol ) and
net hanesu?’?%@ln)émngp Z'P(tff?lé%rr?iney}h’)@yﬁ%r ‘yl}ﬂ%”é’ﬂ”@om) and gave 0.82g
(78% of the title conpound after recrystallisation from Et QAc/ Hept ane.
Purity > 95% LC- MS(APCI) nmlz 274 (MH). "H NVR CDC13: S 1.83 (2H, dd);
1.92- 20 016-([4-Ifh1eﬂ)y181ﬂf(ﬁi§'l)ihlﬁ38ailﬁé41 -yHpyri&lid&3{cathordtrjle 10 2.85 (3H, s); 3.97
(2H, d); 716 (2H, d); 7.32 (2H, d).
6-(1-Piperazino)-pyridine- 3-carbon1trlle (2.07g; 11mmol), Diisopropylethylamine (2.4ml;

13.8mmol) and Methanesulfonylchloride (0.86ml; 11mmol) in DCM (20ml) gave 2.53¢g

(86%) of the title compound.

Purity >95% (NMR).

15 LC-MS (APCI) m/z 267 (MH+).
'H-NMR(DMSO-de): & 8.52 (1H,dd), 7.90 (1H, dd), 7.00 (1H, d), 3.79 (4H, brt), 3.19 (4H,

bt), 2.90 (3H, s).

1-(4-fluorophenyl)-4-(methylsulfonyl)piperazine

20 1-(4-Fluorophenyl)-piperazine (1.98g; 11mmol), Diisopropylethylamine (2.4ml;
13.8mmol) and Methanesulfonylchloride (0.86ml; 11mmol) in DCM (20ml) gave 2. 46g
(86%) of the title compound.
Purity >95% (NMR).
LC-MS (APCI) m/z 259 (MH+).

25 'H-NMR(DMSO-de): & 7.11-6.96 (4H, m), 3.28-3.20 (4H, m), 3.20-3.14 (4H, m), 2.92
(3H, s).



ESTER | NTERVEDI ATES Structure Analysis \) mz 195 (M#) N O'HNW N o~
mz 181 (M+#) N*OI,N,,,," mz 158 (MH# - boc) is Al other esters used
are comrewoioalof4rsmvai | abl e or earlier described. 4-Pyri mpdirrsER2/§d470ut yric
acid ethyl ester 2-Bronopyrimdine (1.0g, 6.3mmol) was slurried in dry THE
(8m). N2 (g) was bubbled through the slurry for 5 mn. Pd(CH3CN) 2Cl12
(8nmg, 0.03nmmol) and PPh3 (23.6ng, 20 0.09mmol) was added. Under

N2- at nospher e 4- Et hoxy- 4- oxo- but yl zi ncb¥léni de (0.5M THF) (15ni, 7.5nL) was
added in one portion. The resulting brown solution was WO 02/ 074750

PCT/ SE02/ 00475 118 stirred at roomtenperature for 2h. H20 (5nlL) was added

and the m e stirr fQr .6 0. faore evaporation of solvents. The
esi due widtHEndphptaime kiR eRenabeeSOR, " O 0. s

tri sodi UNEid-FRfoR beh&Dhiperdzafe (CNPEMIANY DidRodyl N hhinedD 488, 11M§9§) :
filtered and evaporated to give 1.3 g of "an orange oil. The crude product
was 5 pur arfd MethenesvlfgnylEhiSiidé (0.8@&hl; bdmmylan dy@di @0ml)ofavd Q07 %anef the 100%
Et OAc as eluent. The fractions containing the product was collected and
sol vent elifemRaddt o give a yellow oil. Purity by NVR>95% was consi der ed

enough_fo e tained 1.12g (92%yield) of the title conpound.
LC-I\/ISS(A 3%9%199%1@\/1 ). 10 "H- NVR(CDC13): 5 8.67 (d, 2H), 7.14 (t, IH),

4.12 (q, pehusdaber iz ZHE+41 (t, 2H, 2.18 (q, 2H), 1.25 (t, 3H).
3-Pyrimdin-2-yl-propionic acid ethyl ester
"H-NMR(DMSO-dg): & 7.40-7.28 (2H, m), 7.21-7.10 (2H, m), 3.50 (2H, bs), 3.10 (4H, m),

2.87 (3H, bs), 2.44 (4H, m).

10 2-[4-(methylsulfonyl)piperazin-1-yl)pyrimidine
1-(2-Pyrimidyl)-piperazine dihydfochloride (2.61g; 11mmol) and Diisopropylethylamine
(7.2ml; 41.3mmol) was stirred in DCM (20ml) for 30 min. The precipitated salts was
removed by filtration and solvents evaporated, residue was redissolved in DCM (20ml).
Diisopropylethylamine (2.4ml; 11mmol) and 4A mol. sieves was added, the yellow

15 solution was cooled on ice/water bath and Methanesulfonylchloride (0.86ml; 11mmol) was
added. The resulting red solution was stirred for 15 min, the reaction mixture was allowed
to reach room temperature and after 1 h. the reaction was quenched by adding 5% KHCOs.
Evaporation of solvents and the residue was diséolved between DCM and 5%KHCOs.
Separation difficult due to foam formation. Waterphase was saturated with NaCl and pH

20  adjusted to 10-11. Extraction with EtOAc (3x). The combined organic phases was dried
(K2COs), filtered and evaporated to give a crude product as a red solid.
Recrystallised (3x) from EtOAc/Heptan gave the title compound as a red powder.
Obtained 0.6g (22%) of the title compound.
Purity >95% (NMR).

25 LC-MS (APCI) nv/z 243 (MH+).
'H-NMR(DMSO-de): & 8.39 (2H, d), 6.68 (iH, t), 3.85 (4H, bt), 3.17 (4H, bt), 2.88 (3H, s).



2-Bromopyri mdine (1.0g, 6.3mol) was dissolved in THE (8 nL) and bubbl ed
through 15 with nitrogen. Pd(MeCN) 2Cl2 (8ng, 0.03nmmol) and PPh3 (23. 6nyg,
0. 09l )waag/oagdsed fol |l owed by addition of 3-ethoxy- 3-oroprsepyé@inkbrom d
(15m, 7.5mmol). The reaction was stirred at rt for several days. The
crude product was purified on silica with Heptane - EtOAc 3 :1 as el uent
giving 0.60g (52% of the title corrpound]] LCGMs (APCl) mz 181 (M+). 20
tent-butyl 4-(2-methoxy-2-oxoethyl)piper Jl ne-1-carb oxylate tert-Butyl

4- ( 2- met hoxy- 2- oxoet hyl i dene) pi peri di ne-1-carboxylate (3.6 g, 14 mmol) and
10%Pd/C noi stered with water (0.8 g) was mxed in MeOH (75 nmL) and stirred
under L s filtered through Celite and
Concent - at eg“?%*"g‘?"vﬂee“?ﬂel ?ﬁ“tgtlheﬁmog%%fﬁ%ﬁ?gﬁe g, 99% . LC-MS (APCl) niz 158
( MH+- boc) . TheHithd\Rnfedod 3yas pBep@r@Uas(cEsdrhbeba) the3yfiBedis of #-(4-Fluodo-pReniyD-H, 1) ;
2.25 (2 H d, J=7.1 Hz); 01-1.86 (1 H mM; 1.68 (2 H d); 1.46 (9 H s);
1.23-1.08 @zthmleswonmlmvd@mwo PCT/ SE02/ 00475 119 KETONE | NTERVEDI ATES

ha SR BB, o B bbb
a \ CcH mem9.27 B3] M mhethdnesulfonylchloride (0.33ml, 4.3 mmol) in DCM (30ml) and gave
0.82g (78%) of the title compound after recrystallisation from EtOAc/ Heptane.
Purity > 95%.
LC-MS(APCI) m/z 274 (MH+).
'H NMR CDCls: 5 1.83 (2H, dd); 1.92-2.01 (2H, m); 2.55-2.68 (1H, m); 2.79 (24, dt);
10 2.85(3H, s); 3.97 (2H, d); 7.16 (2H, d); 7.32 (24, d).

ESTER INTERMEDIATES
Structure Analysis
2\ 0
+
(N\J\/\/”\o/\ m/z 195 (MH-+)
'H-NMR

-
%Ov m/z 181 (MEH)
[e]
SN
) m m/z 158 (ME:+ - boc)
ﬁ/ 71/

15 All other esters used are commercially available or earlier described.

4-Pyrimidin-2-yl-butyric acid ethyl ester
2-Bromopyrimidine (1.0g, 6.3mmol) was slurried in dry THF (8mL>. Nz (g) was bubbled
through the slurry for 5 min. PA(CH3CN),Cl, (8mg, 0.03mmol) and PPh; (23.6mg,

20 0.09mmol) was added. Under N,-atmosphere 4-Ethoxy-4-oxo-butylzincbromide
(0.5M/THF) (15mL, 7.5mL) was added in one portion. The resulting brown solution was



ci \ CHmz 423 (MH#)(') N
mz 439 (MH+)'1) Nci CHnlz 3
ci \' CH nwo 0385760vH+) cl C Cl N~
(MH) (1) Neci CHmz 417 (MH)( N
R2 Analysis ci \ CHnmlz 446 (MH) (1)
ci \ CHyo -1 mz 476 (MH#)(1) NOcCcC
395 (MH) (1)

a\ CHNmz 427 (M#) (1) ON-ci \ CHN
47 (M) (1) Nci NO CHmz 361 (MH+) (1)

c i 'mz 425 (M) (1 PCTINEeH/003% ml z 423
1 WD 02/ 074750 PCT/ SE02/ 00475 120 R E
Nci a-\ \ CH ~~CN mz 372 (M) (1)

i Nmz 432 (M#)(1) Ncl \ CHnlz

stirred at room temperature for 2h. H,O (5SmL) was added and the mixture stirred for 60
min. before evaporation of solvents. The residue was redissolved in DCM (150mL) and
washed with 0.5M trisodiumcitratre (100mL), H,O (100mL) and brine (100mL), dried
(MgSO0y), filtered and evaporated to give 1.3 g of an orange oil. The crude product was

5 purified on 70g of Si-60 gel using a gradient of 100%Heptane to 100% EtOAc as eluent.
The fractions containing the product was collected and solvent evaporated to give a yellow
oil. Purity by NMR>95% was considered enough for our need. Obtained 1.12g (92% yield)
of the title compound.
LC-MS (APCI) m/z 195 (MH+).

10 | 'H-NMR(CDCL): § 8.67 (d, 2H), 7.14 (t, 1H), 4.12 (q, 2H), 3.02 (t, 2H), 2.41 (t, 2H), 2.18
(q, 2H), 1.25 (t, 3H).

3-Pyrimidin-2-yl-propionic acid ethyl ester
2-Bromopyrimidine (1.0g, 6.3mmol) was dissolved in THF (8 mL) and bubbled through
15 with nitrogen. Pd(MeCN),Cl, (8mg, 0.03mmol) and PPh; (23.6mg, 0.09mmol) was added
followed by addition of 3-ethoxy-3-oxopropylzinkbromid (15mL, 7.5mmol). The reaction
was stirred at rt for several days. The crude product was purified on silica with Heptane -
EtOAc 3 :1 as eluent giving 0.60g (52%) of the title compound.
LC-MS (APCI) m/z 181 (MH+).
20
tert-butyl 4-(2-methoxy-2-oxoethyl)piperidine-1-carboxylate
tert-Butyl 4-(2-methoxy-2-oxoethylidene)piperidine-1-carboxylate (3.6 g,14 mmol) and
10% Pd/C moistered with water (0.8 g) was mixed in MeOH (75 mL) and stirred under Hj,
25 (1 atm) for 4 h. The mixture was filtered through Celite and concentrated to give the title
compound (3.6 g, 99%).
LC-MS (APCI) m/z 158 (MH+-boc).
'H NMR (CDCls): 8 4.07 (2 H, bs); 3.68 (3 H, s); 2.72 (2 H, 1); 2.25 (2 H, d, J=7.1 Hz);
2.01-1.86 (1 H, m); 1.68 (2 H, d); 1.46 (9 H, s); 1.23-1.08 (2 H, m).



Nci 00 CHmz 413 (M4#)(1) NGC-\: Nci CHmlz 385 (M#)(1) ci o CH NN
Nc~ CHNMz 414 (M#) (1) NF CHmz 392 (MH)(1) F CH mz 384 (M) (1)
F CH nfz WO20M35) (1) CH mlz 352 (M#) (1) N ci CH nfz 400CEMEN§H)s c~ CH
mz 429 (M) (1) FF NM mz 352 (M) (1) F NNc N M nz 309 (M) (1)
NF NM mz 301 (M4#)(1) WO 02/074750 PCT/ SE02/ 00475 121 R E R2 Anal ysi s
FNM mz 315 (MH#) (1) N 119
KETONE INTERMEDIATES
o)
/N
R—E N—S
__/ g}RZ
0
R E R2 Analysis
—)— |cH Me m/z 300 (MH+)
F—@— CH \/\© H-NMR. see exp. part.
—N
—~)— |cu | w2304 MH)
’
F‘@‘ CH \/\/’L:J m/z 406 (MH+) @
o—( ) |CH Me m/z 333 (MH+) ®
N
o— ) |cH \A© m/z 423 (MEH®
N
— . FN
o—\ /= |CH N | m/z427 (MEH) O
N
a— Yo CH N~ m/z 4 N
\_ /" MNI z 439 (MH+)
o— o0 |CH ~~ m/z 347 (MH+H®
N
o=\~ |CH S~ m/z 361 (MEH®
cn@—o\ CH Y m/z 375 (MHH)®
c \_N, o |CH /\)‘Q m/z 425 (MH+)®

o—\ »—% |CH m/z 417 (MH+H)W

/A |CH A©/ m/z 423 (MH+)®
ae




C ~~-
product s,

N M mz 285 (MH) (1)
no NMR avai |l abl e,

1-[ 4- 4( FIworeiopitenyl ) - pi p eri di ne-1-sul fonyl ]

4- (4-Fl uor o- phenyl ) - 1- net hanesul f onyl

- pi peri di

Ncl N\ CHmz 517 (MH) (1)
mri.

ne (100ny;

(1)
used directly in next synthetic step.
- prop an- 2- ®Q&/SE02/00475

0. 39mmol ) was

crude

dissolved in 5 dry THE (3nL) under a protective nitrogen atnosphere.
Lithium bis(trinmethylsilyl)am de

1. Omol ) was added in one portion at
yell ow solution was stirred for 45 mn.

as a
ro

t enperature,
Met hyl acet ate (50ny;

M solution in THE (1. Omn;
the resulting
0. 68nmol )

di ssol ve (0 5m)—was—added; fhe—nleuLe—mas—sLLLLEE at room
tenperatu for 40 m The reacl pgn was queng addi ng NH4Cl(sat.)
(ZFT‘L). The—%t Xtut :Evvaa evapot u’!{gu and—the i‘tc}grﬂ‘lll?%{?lg Sor+¢a s di ssol ved
in a nixiupegé%yacwlagq H2O. Thg ani'c phagenmagecsppanét ed and washed
with bri Ved (MgSHA), filtrpted an&\/ vapor ated. The crude¢ product was
purified on of §-60 gel usipg a gradient jof 100%dep Egne to 50%t OAc,
a flow of “20gL/M% waSHused and UV2Z52hm was yseld 373(MEdt ecti gn. The
fractions Ccnt %I nRa-the prvnduct Was n\lannr at-edand this HQ\IQ fhe title is
Ef OAc: reprard-(2:3)) ! Chr 0-65  Ld M (Ap‘é%"ﬂf‘ AR TS0
c: Hept an ; ; : - ;
57.17 (m 2H), 7.0 (m 2H), 4.02 (s, 2H), 3.93 (m 2H), 2.94|(dt, 2H)
20 2.63 (m IH, 2.46 (s, 3H, 191 (m 2H), 1.77 (m 2H . W 02/074750
PCT/ SE02{ 004 122 [The fol | ow ng _coRp OUﬂFs were prepared as described in
t he synt h&si % - 14CHA( Fl uor o- phenﬁ[l/@lpermﬁﬂﬁézKNﬂ%ﬂf onyl)
pr opan- 2-one- ﬂ-[4-4 El uoro-phenyl)-pip
eridi ne-| ¢ Tony ] -Brphenyl - but fan- e 5 '6))
4- (4-F u:)rmm}\) R hanesul fcﬁ@i per i dil B¢ 100, s0mpol ) |
Met hyl - 3¢ —
o— ) |CH — Vs m/z 413 (MEH®
N
— N
o—\ /o |CH /(/_N 2 m/z 385 (MHH®
N
— O
Cl 0, CH -
A & $
- = @
/"% |CH /\/N\N/> m/z 414 (MH+)
F‘@“ CH /\/@ m/z 392 (MH+H)®
F—Qv CH /\@ m/z 384 (MHH)®
O
F-@— CH —@—/(N m/z 405 (MH+H®
N
F-Q- CH /(/_N ) m/z 352 (MH+H)®
o— )— |cu /\Q m/z 400 (MH+)®
C*O— CH ad N/\g m/z 429 (MH+H)®
FF = ‘
\ 4 N Me m/z 352 (MH+H)®
F N
No— N Me m/z 309 (MH+H)®
N
F‘@‘ N Me m/z 301 (MHH®




phenyl propi onate (112ng; 0.68mmvol) and Lithiumbis(trimethylsilyl)amde 1.0
MTHF (1.01m; 1.0Omol) gave 93 ng (619% of the title conpound. TLC(Si -60;
Et QAc: Hepware/o(€sd) ): Rf=0.68 ' H- NMR(CDC13): 6 7.30-7.10 @oI/SEB)/Q04G 99 (m
2H), 3.97 (s, 2H), 3.79 (m 2H), 3.11 (t, 10 2H), 2.94 (t, 2H), 2.83 (dt,
2H) 2.57 (m 1H), 1.83 (m 2H), 1.70 (m 2H). 1-[4-4(Fluoro-phenyl)-pip
eridine-1-sul fonyl]-5-imdazol -p entan-2-o0ne

4- (4- Fl uor o- phenyl ) - 1- met hanesul f onyl - p ridine (100ny; 0.39mmmol),

4-im dazol -1yl butyric acid ethyl ester (127rrg, 0. 70mol ) and Lithium
bis(tri thyl sityami-de 1-0—15-MFHF (1. Ox 1_0mml) '?n’g(48% of

the titl ,Rcorrpound & M5 (APCI) | bz | 394*'( |\7FF+) .I;Igi&g\l@/h(coc:ls) b 7.48 (s,

1H), 7.16(n H— 7108 (s— )17 02— (m—2H-7T6-93—s—2H-—4. 00 (t, 2H),
3.97 (s, H)@\—%O (N 2H), 2.92/§@t, 2H), 2. TheB1548HH2. 63 (m 1H), 2.12
(g, 2H) H) 1. 77 (m|2H) . 20 1-[4-(4-Fl uoro-phenyl)-pip

eri di ne- onyI] yrlmdln-2 I-pentan 2-on ior o{phenyl )- 1

- met hanesg @ - pi pe P]pdl ne (150 0.3 9mm|) Wészgﬁ(@i‘{) !vjejd in dry THE
(3m) angT—T a oA Cebr e MRt e— i tHum bisttrimethyl si |l yl )am de
as a 1. JCI olpd on| CB THE (1.5n1_’j/q>&/ Waw/zaddeuten® t he| mi xture was
stirred for N25'mp. 4-Pyrimd S tyrlc acid ethyl ester (169ny;
0.87mmol) in THE (0. bnl) was added, %t he react/ion was stirred for 30 min
and then|allowed to feach roomtenperature. After 2 h. LC M anal ysis of

t he react |on m Xt ur e showed >98% conversion of the starting nmaterial and
the react " arcrudesprodests; nvedNMR @bl el usalt dicccliiCi¢agynti@ivsep. The mi xture

was evaporated and the resulting solid was dissolved in a m xture of DCM
and WO 02/ 074750 PCT/ SE02/ 00475 123 5%HCO3. The organi ¢ phase was

o ban - phASAC A TASHBHIR R SR BPIESAE " o0 a1
evapor at elﬂ-(l-@l@r&@)h@nﬂ?h11@%hﬁielsulfo-ﬁl9ﬁpﬁiehdiﬂ@§1 0SS @.30%¢b] P“EE @Asola8din

i soHexane was added wuntil a solid fornmed. Evaporation of solvent gave a
yel | ow sodiydlIdF (el pvastto ¢ tprotddtive nitrogen atmosphere. Lithium bis(trimethylsilyl)amide

as a 1.0 M solution in THF (1.0mL; 1.0mmol) was added in one portion at room

temperature, the resulting yellow solution was stirred for 45 min. Methylacetate (50mg;
0.68mmol) dissolved in dry THF (0.5mL) was added, the mixture was stirred at room
temperature for 40 min. The reaction was quenched by adding NH,4Cl (sat.) 2mL). The
10 rﬁixmre was evaporated and the resulting solid wés dissolved in a mixture of DCM and
H,O. The organic phase was separated and washed with brine, dried MgSOys), filtrated and
evaporated. The crude product was purified on 20g of Si-60 gel using a gradient of
100%Heptane to 50%EtOAc, a flow of 20mI./min was used and UV=254nm was used for
detection. The fractions containing the product was evaporated and this gave the title
15 compound as a colourless solid.
Obtained 70mg (59% yield).
TLC(Si-60; EtOAc:Heptane (2:1)): Re=0.65
LC-MS (APCI) m/z 300.1 (MH+).
'H-NMR(CDCls): & 7.17 (m, 2H), 7.01 (m, 2H), 4.02 (s, 2H), 3.93 (m, 2H), 2.94 (dt, 2H),
20 2.63 (m, 1H), 2.46 (s, 3H), 1.91 (m, 2H), 1.77 (m, 2H).



5 material was anal ysed using LC/MS only and used w thout further
purification in the next step. Cbtained 234 ng of the crude title
conmpound.wolbgoM3s APCI ) mz 406.1 (MH). 10 The fol | ow ngPcarspozodss wer e
prepared as described in the synthesis of 1-[4-(4-Fluoro- phenyl)

pi peridine-I -sulfonyl]-S pyrimdin-2 yl pentan-2-one. They wer e obt ai ned
as crude products and used w t hout furltl r purification.

1-[4-(5-Chl oro-pyridin-2-yl oxy) - pi peri diffe-1-sul fonyl ] - propan-2-one 15
Starting from 5-Chl oro-2-(1-net hanesul fonyl - pi peri di ne-4-yl oxy) - pyri di ne
(150mg; 0.5l mmol), Methylacetate (61ng; 0.82mmol) and Lithium

bi s(tri f th
oL ST Tl gk M Akl Geribed TR Sy kbR s
333. 1 ( MHpheny@Qpiperidiné-I=-satfoaylpppypdndd-bnal- y|l oxy) - pi p eridine-I-sul fonyl]

- 4- phenyl - butan-2-one Starting from
5-Chl oro-2-(1- rret hanesul fonyl pi per| di ne-4-yl oxy) - pyri di ne (150ny;

0. 51 nmol ro 12 .. 0. 77mmol ) and Lithium

bi o(t 11 ey RReRE PR RS wfo Ao hRan-S e ai ned 258my of
e G085 4244&#@0@3%@8%?%%%%&%%% B 1200 0. 390l PRrettk = VB (APCH)
1- [g (5- Qplsla{}ﬂprppﬂbhﬁb i 2nyd; x¢8mipbp and dithiwn bistimethylsjlyDamidedae®/THFY| - pent
an-2-one Startin

5- Chl or o- £l @@@@m@ka&w&@m;ﬂﬁb@)omﬁéﬂchp@@w pyri di ne (150ny;

0. 51nmol thyl est 140 0. 77nmol d
i hiom ) FECETH E e Rk RS THe (1°3m: 1 smmei) . 5 Ghtal nod
268ng of theNeRudp _;')1$¢3QO7TR§’§HC’7H)U§‘9§(I‘N mp@twf(@riﬂi}%@%fz}ﬁaﬂpa

LG MS (APCI) iz 42 | or o= pyridin-2
eri di ne- | 2E)) X.9hdt) 2H)52p8§3r(dm2@1)r2 ﬂ](yﬂ -1pBnt.8h (R 24he 1.70 (m, 2H)

1-[{4-4(Fluoro-phenyl)-piperidine-1-sulfonyl]-5-imidazol-pentan-2-one
4-(4-Fluoro-phenyl)-1-methanesulfonyl-piperidine (100mg; 0.39mmol), 4~-imidazol-1yl-
butyric acid ethyl ester (127mg; 0.70mmol) and Lithium bis(trimethylsilyl)amide 1.0

15 M/THF (1.0mL; 1.0mmol) gave 75 mg (48%) of the title compound.
LC-MS (APCI) m/z 394 (MH+).
'H-NMR(CDCls): & 7.48 (s, 1H), 7.16 (m, 2H), 7.08 (s, 1H), 7.02 (m, 2H), 6.93 (s, 2H),
4.00 (t, 2H), 3.97 (s, 2H), 3.90 (m, 2H), 2.92 (dt, 2H), 2.77 (t, 2H), 2.63 (m, 1H), 2.12 (q,
2H), 1.92 (m, 2H), 1.77 (m, 2H).

20
1-[4-(4-Fluoro-phenyl)-piperidine-1-sulfonyl]-5-pyrimidin-2-yl-pentan-2-one
4-(4-Fluoro-phenyl)-1-methanesulfonyl-piperidine (150mg; 0.39mmol) was dissolved in
dry THF (3mL) and cooled on an ice/brine mixture. Lithium bis(trimethylsilyl)amide as a
1.0 M solution in THF (1.5mL; 1.5mmol) was added and the mixture was stirred for 40

25 min. 4-Pyrimidin-2-yl-butyric acid ethyl ester (169mg; 0.87mmol) in THF (0.5mL) was
added, the reaction was stirred for 30 min and then allowed to reach room temperature.
After 2 h. LC/MS analysis of the reaction mixture showed >98% conversion of the starting
material and the reaction was quenched by adding saturated NHyCl (aq) (2mL). The

mixture was evaporated and the resulting solid was dissolved in a mixture of DCM and



Starting from 5-Chl oro-2-(1-nethanesul fonyl - pi peri di ne-4-yl oxy) - pyridi ne
(150ny; 10 0.51mmol ), 4-Pyrimdin-2-yl-butyric acid ethyl ester (147ny;

0. 76mol )wend/ot47sthi um bis(trinet hyl silyl)am de 1.0 M THFPCI/SBEnd90415 3nmol ).
bt ai ned 244ng of the crude title conpound. Used without further
purification. LC M (APCl) mz 439.2 (MH+). 15

1-[4- (5-Chloro-pyridin-2-yloxy)-pip eri ﬂ:z e-1-sul fonyl]-butan-2-one LC M5
(APCl) mlz 347 (MH) 1- [4-(5-Chloro-pyridin-2-yloxy)-pip
eridine-|l-sulfonyl] -pentan-2-one LC-MS (APCI) mz 361 (MH) 20
1-[4-(5-Chl oro- pyri di n-2-yl oxy)-pi p eridine-I-sul fonyl]

1 4[ ZEE nghI BHIE pyr ] lgil&ggljngpg{%;(v@; SF%% gla r%gg ﬁe(%?g%phaﬁ was extracted once with

-4-pyri m MEM2TH¢ edribiabd drganie phaﬁasb@sl‘vﬁshéﬂz’@ith bithe, d#ié8 (M‘éﬁﬂ;), filtered, and

1- ({4-[(5-Chl oropyridin-2-yl pi peridin-1- I}sulfonyl) 3-(3- rrethylphenyl
)prop an- ezanmée@@me@mWomﬂ p yolwﬁ/ 1OAr78d isdirapoprsaddd 125

[ ( &(3 Oni or 8B 3 sAlid Brmed. Fvopqgrriien ?%%Ohveft g yalignysofid srydsiradipt U9 H- pyr an- 4

EL %’l{ gr ‘f’?gﬂéaghefrgap 2’6‘5 %1%1’?%6@%3 gg;LWS 817 aolif4dd wRhout further purification in the next

pi peri di nslepyl } sul f onyl ) - 5- nor phol i n- 4-yl pent an-2- one LC-Ms (APCl) nlz 446
(M—I+) 10
5- ({ 4- [ ( 59%taieebHiA maioh tie-gndeditly ¢omroundi n- 1- y1 } sul f onyl ) - 4- oxopent aneni t ri

e LC 7 1- di met hyl et hyl
5 ({4 [(5L(c:ﬁ’|€‘§ @bﬁglﬁa‘?ﬁgg‘g Wé] Diperidin.l-ylysulfonyl)-4-

10 The following compounds were prepared as described in the synthesis of 1-[4-(4-Fluoro-
phenyl)-piperidine-1-sulfonyl]-5-pyrimidin-2-yl-pentan-2-one. They were obtained as

crude products and used without further purification.

1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl}-propan-2-one

15 Starting from 5-Chloro-2-(1-methanesulfonyl-piperidine-4-yloxy)-pyridine (15 Omg;
0.51mmol), Methylacetate (61mg; 0.82mmol) and Lithium bis(trimethylsilyl)amide
1.0OM/THF (1.3ml; 1.3mmol). |
Obtained 161mg of the crude title compound. Used without further purification.
LC-MS (APCI) m/z 333.1 (MH+).

20
1-[4~(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-4-phenyl-butan-2-one
Starting from 5-Chloro-2-(1-methanesulfonyl-piperidine-4-yloxy)-pyridine (150mg;
0.51mmol), Methyl-3-phenylpropionate (126mg; 0.77mmol) and Lithium
bis(trimethylsilyl)amide 1.0 M/THF (1.3ml; 1.3mmol).

25 Obtained 258mg of the crude title compound. Used without further purification.
LC-MS (APCI) m/z 423.2 (MH+).



oxopentyl carbamate is LCMs (APCl) mz 476 (MH) 1-({4-

[ (5-chl oropyridin-2-yl)oxy] pip eridin-1-yl}

sul f onyl )Wo-oaor4b®l i n- 4- yl but an-2- one LC-MS (APCI) m z 422T(SEBRA04720
2-({4-[(5-chloropyridin-2-yl)oxy] piperidin-1-yl}sulfonyl)-1-phenylethanone
LCMs (APCl) mz 395 (M#) 2-({4-[(5-chloropyridin-2-yl)oxy]

pi peridin-1-yl }sul fonyl)-1-(4-fl uorophe@/i )et hanone 25 LC-Ms (APCl) mz
413 (MH)

2-({4-[(5-chl oropyridin-2-yl)oxy] pi peridin-|-yl}sul fonyl)-1-(1H i m dazol - 4-
yl ) et hanone LC-M5 (APCI) mz 385 (M+) WO 02/ 074750 PCT/ SE02/ 00475 126

4-[({4-]( ?-T%—?%—iﬁhggyor-bWiﬁl’ﬂz-Zleax%gfr}[pérPdiﬁé-hgiuﬁ"mjiyl)f-ls}-ﬁﬁild];?J]}{ll-;’l-p%%%l}l-blone

benzam de

1-({4-[(5 i dhorovt ey bideridimeld- ~ 1,2, 4-tria
L1 s s chnsd s asamtp e g pokddctot
[ 4- (4-f | ubsdmeby Kyipiiganol-dykbutysit heid ethiybestér}(140pgy 0.#7rdinel) 2 [Lixhtuan - 2- one

10 LG M5 (APCI 92. - 4- (4-1 | h | ) pi i din-1-vyl

sul f onyl }Egﬁfl&w"ﬁuﬁm&%M#% {nﬁlbb-?»gﬁﬁéipoﬁ?ﬁc? :\/EGE IAF>IC|n) | rd:) z] 384 ;
MH+ 15 ( - ' | £hi - . enzam de

(L o M)S ? Apgﬁgaﬁ{ﬁfl[zz%ﬁg@ Jﬁwg;&g? ?ax LoMbRR Bl Fikbdeahh @ PtRGRNLY )

[ 4- (4-f1 upCcaBeAPCIPmpL42 TR viERy! | sul fonyl } - 1- (1 Hi m dazol - 4-yl ) et hanone

1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-5-pyrimidin-2-yl-pentan-2-one
Starting from 5-Chloro-2-(1-methanesulfonyl-piperidine-4-yloxy)-pyridine (150mg;

10 0.51mmol), 4-Pyrimidin-2-yl-butyric acid ethyl ester (147mg; 0.76mmol) and Lithium
bis(trimethylsilyl)amide 1.0 M/THF (1.3ml; 1.3mmol).
Obtained 244mg of the crude title compound. Used without further purification.
LC-MS (APCI) m/z 439.2 (MH+).

15 1-[4-(5-Chloro-pyridin—2-yloxy)-piperidine-l—sulfonyl]-butan-Z-one
LC-MS (APCI) m/z 347 (MH+)

1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-pentan-2-one
LC-MS (APCI) m/z 361 (MH+)
20
1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl}-4-methyl-pentan-2-one
LC-MS (APCI) m/z 375 (MH+)

1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-4-pyrimidin-2-yl-butan-2-one
25 LC-MS (APCI) m/z 425 (MH+)

1-({4-[(5-Chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-3-(3-methylphenyl)propan-
2-one

LC-MS (APCI) m/z 423 (MH+)



20 LCG-Ms (APCl) mlz 352 (MH) 1-{ [4-(4-chlorophenyl)piperidin-1-yl]

sul fonyl } - 3-t et rahydro- 2H pyran-4-yl propan-2- one LGMs (APCI) m z 400
(M) 25W0-00/074750 PCT/SE02/00475

[ 4- (4- chor ophenyl ) pi peridi n-1-yl]sul fonyl } - 5-nor phol i n-4-yl pent an- 2- one
LC-Ms (APCl) mz 429 (M#) WO 02/ 074750 PCT/ SE02/ 00475 127
1-({4-[5-(trifluoronethyl)pyridin-2-yl]piperazine-1-yl} sulfonyl)prop
an-2-one LCGMs (APCI) mlz 352.1 (MH) 820 4- [ (2- oxopropyl ) sul fonyl ]

pi perazin-1-yl }pyridine-3-carbonitrile 5 LCGM (APClI) mz 309.1 (MH#) 1 -{
[4-(4-fluorophenyl)pip erazine-1-yl] sulfonyl}prop an-2-one LC M (APCl)
mz 301.1 (M+) 10 1-({4-[(4-fluorophenyl)nethyl]pip

erazi ne-1-yl }sul fonyl)prop an-2-one LCM (APCI) mz 315.1 (MH)

1-[ (4- i1Tjdips- i ; i . i 2 \PCI
L [Z( 282?”1 'lm[)(s %ﬂ%@??ﬁ?ﬁﬁﬁ?})g%ﬁ)ei’iﬂlﬁqﬂylﬂulﬁfn% Rkt aco-2Hp ManAPC )
4-[ 3- ({ 4- [ylproplaned-opyr i di n- 2- yl ) oxy] pi peri di n-1-yl }sul fonyl) - 2-

oxopropyl ].p i di ne-1-carboxylate LCMs (APCl) nmlz 517 (M#). 20
FYDANTO NS CRIEARED A/ AT7 BIEH) R E NS HN NH 25 0

5
1-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-5-morpholin-4-ylpentan-2-
one

LC-MS (APCI) m/z 446 (MH+)

10 5-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-4-oxopentanenitrile
LC-MS (APCI) m/z 372 (MH+)

1,1-dimethylethyl 5-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-4-
oxopentylcarbamate

15 LC-MS (APCI) m/z 476 (MH+)

1-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-4-morpholin-4-ylbutan-2-
one
LC-MS (A?CI) m/z 432 (MH+)

20
2-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-y1}sulfonyl)-1-phenylethanone
LC-MS (APCI) m/z 395 (MH+)

2-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-1-(4~fluorophenyl)ethanone
25 LC-MS (APCI) m/z 413 (MH+)

2-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-1-(1H-imidazol-4-
yDethanone
LC-MS (APCI) m/z 385 (MH+)



/ 074750 PCT/ SE02/ 00475 128 RE R2 Analysis F\ / CH Me mz 370
(') F\ CHmz 460 (M) (1) CHrrilz 464 (MH) (') CH iz 476
(1) WOW2074756 CH Me miz 403 (MH) (1) Neci \ \ CH m PCASBoyods (1)
\'CH-,,Nmz 497 (M#)(1) Nci \'CHmz 509 (M#)(1) NNci \ \
17 (M) (1) Nci QCN, \'CHmz 431 (M#) (1) ci \ CHmz 445
(1) NCHj niz 495 (M) (') NNgp\ \ CHmz 493 (M#)(1) Ncl
CHmz 487 (M) (') N

10

15

20

25

4-[({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)acetyl]benzamide
n.d.

1-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-4-(1H-1,2,4-triazol-1-
yl)butan-2-one
LC-MS (APCI) m/z 414 (MH+)

1-{[4-(4-fluorophenyl)piperidin-1-yl]sulfonyl}-4-pyrimidin-2-ylbutan-2-one
LC-MS (APCI) m/z 392 (MH+)

1-{[4-(4-fluorophenyl)piperidin-1-ylJsulfonyl}-3-tetrahydro-2H-pyran-4-ylpropan-2-
one

LC-MS (APCI) m/z 384 (MH+)

4-({[4-(4-fluorophenyl)piperidin-1-yl]sulfonyl}acetyl)benzamide
LC-MS (APCI) m/z 405 (MH+)

2-{ [4—(4-ﬂu0rophenyl)piperidin-l-yl]sulfonyl}-l-(1H—imidazol-4—yl)ethanone
LC-MS (APCI) m/z 352 (MH+)

1-{[4—(4-chlor0phenyl)piperidin-l-'yl]sulfonyl}-3-tetrahydro-ZH-pyran-4-ylpi'opan-2-
one

LC-MS (APCI) m/z 400 (MH-+)

1-{[4-(4-chlorophenyl)piperidin-1-yl]sulfonyl}-5-morpholin-4-ylpentan-2-one
LC-MS (APCI) m/z 429 (MH+)

N
CH

\



ci \ CHmz 517 (MH#)(1) NO<ci \ CH'--"cNmz 442 (MH#)(') Nc
-1 mz 547, 490 (M#), - N tBu(l) WO 02/074750 PCT/ SE02/ 00475 12
Anal ysi s wolo2a7d6 \ CH ~~"~ mz 502 (MH) (2) cl \ CH mPeTAEB2/(NF) (2)
Nci \ CHF mz 483 (M#)(2) =-0- ci ' CHnmlz 455 (MH#)(2) N\ O
/[~ \ CHnz 508 (MH#)(2) NNCH N ci \ CHCmz 484 (MH)(2) F
mz 462 (MH)(1) NF CH mz 454 (M—|+)('1§7 F CHnmMz 475 (M) (1)

10

15

20

25

1-({4-[5-(trifluoromethyl)pyridin-2-yl}piperazine-1-yl}sulfonyl)propan-2-one
LC-MS (APCI) m/z 352.1 (MH+)

6-{4-[(2-oxopropyDsulfonyl|piperazin-1-yl}pyridine-3-carbonitrile
LC-MS (APCI) m/z 309.1 (MH+)

1-{[4-(4-fluorophenyl)piperazine-1-yljsulfonyl}propan-2-one
LC-MS (APCI) m/z 301.1 (MH+)

1-({4-[(4-ﬂuorophenyl)methyl]piperazine-l-yl}sulfonyl)propan-2-one
LC-MS (APCD) m/z 315.1 (MH+)

1-[(4-pyrimidin-2-ylpiperazine-1-yl)sulfonyl]propan-2-one
LC-MS (APCI) m/z 285.1 (MH+) “

1,1-dimethylethyl 4-[3-({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)-2-

oxopropyl]piperidine-1-carboxylate
LC-MS (APCI) m/z 517 (MH+).

HYDANTOINS OF FORMULA II
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CHmz 422 (MH#)(2) ci CHmz 470 (MH) (') cl
Me mz 422 (MH)(1) F NN N M nmz 379 (MH) (1)
) (') wbobloMasm z 385 (MH) (1) (/)-

446 (MH)'1) C \ CH--CNnmz 472 (M) (1)

CH mz 499 (M) (1) F

CH !

N mz 466 (M) (1) N ci 530 M—gg boc)(1) N Oc C-\ \
486 (M - boc)(1) N ci c~\ \ ‘iz B (V) (1)

R E R2 Analysis

F-@— CH Me m/z 370 (MEH)®

F—@— CH V\© m/z 460 (MHE+)®

—N
F—@— CH P | mizdes (MEHD
N~ [6))

F—@— CH \A)\:NE m/z 476 (MH=)

o— )—o |CH e m/z 403 (MEH®
N

g \—N/ o |cH \/\© m/z 493 (MHH)®

a—( )0 |CH > | mizao7 uEn®

7N oA z 497 (MH+)

o— ) o | CH W’@ m/z 509 (ME+)®
N N

o— ) |cH ~ m/z 417 (MEH®
N

o \—N/ o |CH NN m/z 431 (MHH)®

o \_N/ o |cH Y m/z 445 (MHH®

o—(_ ) |cH /\/Nkﬂ m/z 495 (MEH)®
N SN

al \_N/ o |CH /\©/ m/z 493 (MH+)®

o \—N/ o |cH /\Oo m/z 487 (MHEH®

o \_N/ o |CH add N\\“/j}) m/z 517 (MHH)®

o— )~ |CH ~"on m/z 442 (MEH®
N

o—_ /)~ |CH \/\/“\n/oﬁ/ m/z 547, 490 (MH-), -
N

° tBul®

NF--O NM mz 371
N Me mz 355 (MHPCT)SEOM@IS 0 CH

QC/, WD 02/ 074750
\ CH--CC nfz 403 (M) (")

N ci CH
CN Mz



N O (1) : NWR avail able, see experinental part. (2) : Not purified.

(5R, S)-5-f 4-(4-Fluoro-p

henyl ) - piwernai41e¢ 1- sul f onyl met hyl | - 5- net hyl -i m dazol i di n@CTBER/@40 one The
ket one 1-[ 4-4(Fl uorophenyl)-piperidine-I-sulfonyl]-propan-2-one (68ny;
0.23mmol ), KCN (30ng; 0.46mmol) and (NH4)2CB (1lling; 1.16mmol) was
suspended in 50% EtOH/ H20 (8nlL) in a 2% 5grL seal ed tube and heated to 70C,
a solution was forned. The mxture was Stirred at 70C for 17 h. a solid
formed in the tube, the mxture was cooled to io roomtenperature and

sol vent evaporatet—ihe—+estdue—was—suspendedn—water—and—pH—adj usted to
pH=6 using 1. OM HQ afpd preci pt at ga product rerr&xggjﬁpy fi Itratléj and

washed wifth er.  The water phase was turated—w tmNaC—=amnd—eXt r act ed
with I\/ECI\I.C!@—S@ i doraterial an /Ns{g)l ut i jang seMIaRI?Y ned and

evapor at ¢d 8 crude product was purifty¥eéd ugi ng a sem preparatijve HPLC

system and a 18 colum with 15| M 20+0. 1 |99 FA as _el uent . Fractions

cont ai ni n@ i e/ rRduc s conbi pe sol veﬁ{l/zr%b@ﬁ*'by evapqration to
+ ] Ao atiad—ace o Al A vl oo L1 A hit E2 wg l£2%y| el d)

gl ve t he H++t cofpotha—as—a—<€oro 1 S—SOT16- Stat-nred—53—n
Purity by ch\§:—>>/93%) LCMS (APCI) i . (M—H)m/Z\QQ3QR,{1@¥)42750
N s,

PCT/ SE02/ 004 131 | H NMR_( DVSO d6) 10. 74 8 02 (s, IH, 7.31
(m 2H, (7.1 m_ 2H), 3.61 (m 3.51 (d, , 1H) 2.86 (m
2H), 2. 63\ v 1|83 (m 2H) /@)(m 2H) nﬂ@@é(wﬁ

(5R, S) - 514 Fttorp—pheny—prpertdine-f—suhfonyrethyH 5 “'ﬂmet hyl -

i m dazol i di-he- di pogr The t| tle d was I,Q/Zq@@rg,ﬁqﬁ)@)descrl bed in the
synt hesi $_of R, S) - b-[ 4- (4- Fl uof o- enyl ) - pijperi di ne- -sul fonyl met hyl ]
-5 -nethyl -i pdazol i di ne- 2, 4-di ope. 1,4{“ - 4( Fljuor opheM/ lapl peri di ne- |

-sul fonyl iRyl - pbtlan- 2- one ( 93rg:N-(¥ 24mminyz 484 (MH™)

mn

CH /\ﬁ m/z 462 (MH+H)®

CH /\C}J m/z 454 (MHH®
(o]
CH m/z 475 (MH+H)®
—{ 2475 (MEH)

-n

@éﬁ@@;

F CH /(/—; ) m/z 422 (MH+)®
o— )— |cH /\C\O m/z 470 (MEH®
cr—@— CH /\/\N\:/\(\) m/z 499 (MH+)®
: i § p N Me m/z 422 (MH+)®
NG \_"N/ N Me m/z 379 (MEH+)®
F—@— N Me m/z 371 (MH+)®
F‘Q—\ N Me m/z 385 (MH+)®
C:)— N Me m/z 355 (MH+)®
a— ), | CH oA m/z 446 (MEH®
o~ | cH —( ) m/z 472 (MEH®




10 KCN (40ng; 0.61mmol) and (NH4)2CO3 (117ng; 1.22mmol) gave 37ng (33% of
the title conmpound. LCGMs (APCl) mz 460.1 (MH). 'H-NWR (DVBO- d6): 6

10. 87 (s,woHp/o78503 (s, 1H), 7.30 (m 4H), 7.15 (m 5H), PCEBEIY472H),
3.56 (d, 1H), 3.41 (d, 1H, 2.87 (m 2H), 2.61 (m 2H), 2.39 (m 1H), 1.92
(bt, 2H), is 1.83 (m 2H), 1.63 (m 2H). (5R S)-5-[4-(4-Fl uoro-phenyl)-pip
eridine-1I-sul fonyl methyl|-5-(3-im dazol Hl

propyl)-im dazolidi ne-2, 4-di one 1-[4-4( Qjorophenyl ) - pi peri di ne-|

-sul fonyl]-5-im dazol -but an-2-one (75ny; 0.19mvol), 20 KCN (30ny;

0. 46mmol }—and (NH4)2CO3 (91ng; 0 95mmol ) was dissolved in EtQH/ H20 (1/1)
(10nt) i 1Ba seal ed Z?ErrL tube andR§t| rred for 17 hs at 70 C. Ano¢t her

portion p—KEN (40..,, O—6tro—afd—o{NH4&-CO3- {250 —2-60—+rel ) was added
and the Lur s|efgrred at Q-V_ngbor anot(hgk 458 (Pi1-B¢*apor at ifon of
sol vent and e r ési flual materi aj suspended in H20 pr eC| p| tating

crude prpduc s reppoved by filftrats and pdrified 25 ug
sem prepaF"f@ﬁPLC &fstem and ja C%lﬁf”col um | WeHoREdRIFPR 00 . 1WI-A as

el uent. .act:':'f;ns coptat-n-ng—t-he—produet vvas gorbi-red—and—MeCON-was renoved
by evappe d he| agi di c water denbasb evrpHSse ;) usi ng 5%
ting product \éxt acted usi ng Et Or gani c
I

KHCO8 and th Nprém bi t a
phase drjed (Na2SO4)| filtered lJand evapofated to give the t|tIe conpound
as a col purl ess solid. WO 02/ 074750 PCT/ SE02/ 00475 132 (Obtained 60ng (68%

yi el d) L&MW r'u) -z 464 2—(NH ) T NWRABMBSd6) 61675 bs, 1H),
8.06 (s,|d& (sCH1H), 7.30 2H), 7. 16n0/zQ86 (W 3bdc)P6. B8 (s, 1H),
3.95 (m 2|‘D @Gb(m 2H), 3.47 (d, , 3.3% (d, 1H), 2.86 (m|2H), 5
2.62 (m{ 1H/~\. 86- 1| (m 8H) nR- 4- r.o henyl ) -pip

eri di ne-| “sO\f nﬁrreta | -5-(3- pyw 5i2- yl A “HZSEE(MH&)B

ropyl )_| m-dazoli-di-ne 4-di-one-Qrude o

1-[4-(4- RI‘)UNMR%H%IE s%laggﬁérﬂ&e'i@ﬂ'paﬁm fonyl]-5-pyrimdin-2-yl-pentan-2-one
@ : Not purified.

(5R,8)-5-[4-(4-Fluoro-phenyD-piperidine-1-sulfonylmethyl]-5-methyl-imidazolidine-

5 24-dione

The ketone 1-[4-4(Fluorophenyl)-piperidine-1-sulfonyl]-propan-2-one (68mg; 0.23mmol),
KCN (30mg; 0.46mmol) and (NH4),CO; (11 1mg; 1.16mmol) was suspended in 50%
EtOH/H,0 (8mL) in a 22 mL sealed tube and heated to 70°C, a solution was formed. The
mixture was stirred at 70°C for 17 h. a solid formed in the tube, the mixture was cooled to

1o room temperature and solvent evaporated, the residue was suspended in water and pH
adjusted to pH=6 using 1.0M HCI and preciptated product removed by filtration and
washed with water. The water phase was saturated with NaCl and extracted with MeCN.
The solid material and MeCN solutions was combined and evaporated. The crude product
was purified using a semipreparative HPLC system and a C-18 column with

15 MeCN/H,0+0.1%TFA as eluent. Fractions containing the product was combined and
solvent removed by evaporation to give the title compound as a colourless solid.
Obtained 53 mg (62% yield).
Purity by NMR >98%
LC-MS (APCI) m/z 370.0 (MH+).



10 (234ny; max 0.58mmmol ), KCN (151ng; 2.3mol) and (NH4) 2C03 (557nmy;
5.8mmol ) was suspended in EtOH/ H20 (1/1) (26nL) in a 40nlL seal ed tube. The
m xture v okdat76@ ' 70 C and the resulting yell ow sol uti oRCRSE0B0I47rT ed f or
16h. LC/ M5 anal ysis showed that 15% unreacted ketone remai ned and anot her
portion of KCN (65ng; | mol) and (NH4)ZCCB (245ng; 2.55mmol) was added and
the m xture was 15 heated to 70C for g§ er 16h. Sol vent was renoved by
evaporation and the residue was treate ith H20 (25nL). The precipitating
crude product was renoved by filtration and purified using sem preparative
HPLC system and a G 18 colum w th MOCN H20+0. 199FA as el uent. Fr acti ons

cont ai ni negteR Ld | on

t he aci di gvaat er agg 1(9? ﬁ? Wﬁ-&gﬁgw us n’ﬁgoygg/ %—@%

preci pi t aEGB.Hir @JUED, m(d |1IH),e2 ed(mIIH) pasHed lw)thSE\f@heZHﬁﬂ$3Qﬁi @H)I n a
desi ccat or under reduced pressure at 40C over night. This gave the title
compound as344s, 3D} ourl ess solid. Purity >98% by NVR. Obt ai ned 120ng (43%
yield, 2 steps). LCM (APCl) mz 476.2 (M#). 25 "H NWR (DMSO-d6): 6
10.77 (s, IH, 8.72 (d,- 2H), 8.03 (s, 1H), 7.36- 7 27 (m 3H) 7.15- 7.09
(m 2H), - lebluofb-ﬂer( iperidi e e (M 4H), 2.62
(m 1H), * S 0047 33 The follow ng
corrpoundsmhtaeolnhﬁaaccedlom descrl bed in the synt he5| s of (5R S)-5-[4-(4-
Fl uorophe#ll) pi peri di ne-1-sul f onyl met hyl J- 81 yrim din-

propyl ) -i 8o Ferapeind was preparedas described mthe syn esis of (5R, S) 5- [4 (4-Fluoro-

5R ' S)-5-f Chl or.o r erjdin fonyl net hyl 1-5-nmet h
I(- i m)dazgﬁenggrplpefci’[n?i %Hgdﬁﬂ f%&ﬁf‘%ﬁgﬁg’?’l%&%@a '2 (15181? gvaporétl on of Y
reaction f L t r(pgihll% re
enough- Sobte b o R af binAline | W BT Hen %?%Fn%%'%%g el d.

2st ep39 oKGMNhetOtrig, Ded ltmnqﬂa)amﬂ(bé&)@c&)p{ldﬁ]tngsk 2%mbiod) gave 3ZGgNE3 YePPCh tinlkz
403.1 (MH+).
compound.

LC-MS (APCI) m/z 460.1 (MH+).

'H-NMR (DMSO-dg): & 10.87 (s, 1H), 8.13 (s, 1H), 7.30 (m, 4H), 7.15 (m, 5H), 3.63 (m,

2H), 3.56 (d, 1H), 3.41 (d, 1H), 2.87 (m, 2H), 2.61 (m, 2H), 2.39 (m, 1H), 1.92 (bt, 2H),
15 1.83 (m, 2H), 1.63 (m, 2H).

(5R.S)-5-[4-(4-Fluoro-phenyl)-piperidine-1-sulfonylmethyl]-5-(3-imidazol-1-vl-

propvl)-imidazolidine-2.,4-dione

1-[4-4(Fluorophenyl)-piperidine-1-sulfonyl}-5-imidazol-butan-2-one (75mg; 0.19mmol),

20  KCN (30mg; 0.46mmol) and (NH),CO3 (91mg; 0.95mmol) was dissolved in EtOH/H,0
(1/1) (10mL) in a sealed 22 mL tube and stirred for 17.5 h at 70 °C. Another portion of
KCN (40mg; 0.61mmol) and (NH4)CO; (250mg; 2.60 mmol) was added and the mixture
was stirred at 70 °C for another 16 h. Evaporation of solvent and the residual material was
suspended in H;O, precipitating crude product was removed by filtration and purified

25 using a semipreparative HPLC system and a C-18 column with MeCN/H,0+0.1%TFA as
eluent. Fractions containing the product was combined and MeCN was removed by
evaporation, the acidic waterphase was made basic, pH=8-9, using 5% KHCO; and the
precipitating product was extracted using EtOAc. Organic phase dried (Na,SQO,), filtered

and evaporated to give the title compound as a colourless solid.



"H NVR (DMSO-d6): 8 10.73 (bs, 1H), 8.20 (d, 1H), 8.01 (s, 1H), 7.81 (dd,
1H, 6.87 (d, 1H), 5.09 (m 1H), 3.52 (d, 1H), 3.35 (d, 1H), 3.42-3.26 (m
2H + H20)w032408+730 06 (m 2H), 2.08-1.96 (m 2H), 1.79-1. ®6T(SEp2/@H5 1. 33
(s, 3H). is

(5S)-5-[4-(5-Chloro-pyridin-2-yl oxy)-piperidine-|-sulfonyl methyll-5-nethyl -
i m dazol i di ne- 2, 4-di one and

(5R)-5-[4-(5- Chi or o- pyridin-2-yl oxy) - pi dé?ldl ne-| -

sul fonyl net hyl | - 5- net hyl -i m dazol i di ne- 2, 4-di one The corespondi ng racem c
material (74ng), was dissolved in 36nL of i soHexane/ Et OH (25/75) and
separ at ed tiomers by using the followng G1lson HPLC 20
system C?Bl}aln%e&%gm%{%?@ 2.0x25 cm flow = 6.0 nL/mn, eluent =
isoHexane/LEIM(AE@Y)ZH)zAMEI(ME’r)anbi ent, detector U/ = 220nm The

enant i omers were coll ected and anal ysed on a CH RALCEL OD-H, 0.46x25 cm
o NV OMSaie S0k [ 657 B1T). BB, Cotfar HDa7 30 (226H 7 Mo a6 =

i, cecodrIbh o ito) 0T Gl EED) a0 Mt bt oy By TH. s 2B )

mz 403. lz(m 1H§OJ @gjlcg e @HCT/ SE02/ 00475 134 (SR S)-5-[4-(5-C
hl or o- pvri di n- 2-yl"oxy) - p.bf)( éri di ne-1-sul fonyl methyl |l -5-phenethyl -

i m dazol i di ne- 2 4-dione. Starting from crude
1-[4- (5 Chl or 0- r| di n- 2-yl oxy) - pi peri di ne- I-suI fon I] 4- phenyl
2R S)Saldn(4-Flneraap hanyhpiperiddiperl isplfpmylmeth vl PYBIENAH - was nade

i ) Purity >96% by NVR and HPLC

(220nm 25AAR rrrg—80% vyi el d, 2 steps) of the title conmpound

as a colo o5 O-d6): S

10. 86 ( bs@’r{i&’l_?)sﬁ-[@—@i-Fﬂxoro bﬁéﬂy@ ﬁg@ﬂlhe-gfsﬁlfﬂ 18- ﬂgmam 2 l{f %@M% 10 7 24

(m 2Hp, ?22@1@ zk Q.63mBbY), K€1‘8(715(1ﬂ1g, Zﬂhmﬂ)éﬁM)m)(SS”&ngﬁS 8mimol)ivgs

3.42 (d, | 3.43-3 28 H, 2.66-2.52
1H), (2 45 SlQSpg&dE(dan EfQf/HA &]l) (26mL) in a)40mL sealed tube 'i‘he mlxture was heated (m

70°C and the resulting yellow solution was stirred for 16h.

LC/MS analysis showed that 15% unreacted ketone remained and another portion of KCN
(65mg; 1mmol) and (NH4),CO; (245mg; 2.55mmol) was added and the mixture was

15 heated to 70°C for another 16h. Solvent was removed by evaporation and the residue was
treated with H,O (25mL). The precipitating crude product was removed by filtration and
purified using semipreparative HPLC system and a C-18 column with
MeCN/H,0+0.1%TFA as eluent. Fractions containing the product was combined and
MeCN was removed by evaporation, the acidic waterphase was made basic, pH=8-9, using

20 5% KHCOj3 and the precipitating product was filtered off, washed with water and dried in a
desiccator under reduced pressure at 40°C over night. This gave the title compound as a
colourless solid. Purity >98% by NMR.
Obtained 120mg (43% yield, 2 steps).
LC-MS (APCI) m/z 476.2 (MH+).

25 'H-NMR (DMSO-dg): § 10.77 (s, 1H), 8.72 (d, 2H), 8.03 (s, 1H), 7.36-7.27 (m, 3H), 7.15-
7.09 (m, 2H), 3.60 (m, 2H), 3.50 (d, 1H), 3.34 (d, 1H), 2.92-2.80 (m, 4H), 2.62 (m, 1H),
1.86-1.54 (m, 8H).



1.96 (m 2H), 1.96-1.83 (m 2H), 1.81-1.65 (m 2H.

(5R, S)-5-[4-(5-Chloro-pvridin-2-yloxy)-pip eridine-I-sulfonyl nethyl |

-5-(3-i mwaael7473® |yl - propyl)-im dazolidi ne-2, 4-di one St &CTiSEg2/6ain cr ude
1-[4- (5-Chl oro-pyridin-2-yl oxy) - pi peridine-I-sul fonyl]-5-imdazol -1I-

yl - pent an- 2-one (268ng; max. 0.51 mml ). Obtained 151ng (59%yield, 2 steps)
of the title conpound as a col ourl ess sﬂé d. Purity >98% by NVR 20 LC M5
(APCl) mz 497.2 (M+). 1H NWVR (DMSO-d6)=" 8 10.81 (bs, 1H), 8.20.(d, 1H),
8.05 (s, 1H), 7.81 (dd, 1H), 7.59 (bs, 1H), 7.13 (bs, 111), 6.88 (bs, 1H),
6.87 (d, 111), 5.08 (m 111), 3.47 (d, 111), 3.40-3.28 (m 3H + H20),
:23-517' 3. 06 1h&0lBting cooubdPwetd Brepdibd asddseribePth Bkymhdsis o (PRSL548-4m 3H) .
(5R, S) - 5- Fluotoplibrydr pippridine Insulfoyylanesfiy L] pi-gpyrdin ivkin-L-)8-ph Spodlyimiddzoiliine 5- ( 3- py
rimdin- 2-vl-propyl)-imdazolidine-2,4-dione Starting from crude

1-[4-(5- CI%I4df16ﬂ€pyri di n- 2-yl oxy) - pi peri di ne-1-sul fonyl]-5-pyri m di n-2-

yl - pent an- 2-one (244ng; max 0.51nmol). Obtained 105nmg (49%vyield, 2 steps)
of the title conmpound as a colourless solid. WD 02/ 074750 PCT/ SE02/ 00475
135  Puri 3R 308945 A Gro-p it
8.20 (d, , 3. S, , /. , ., 7. : , O. : :
5.08 (m ikdazdidifedt-dibip, 3.41-3.29 (m 3H + H20), 3.16- 3.07 (m 2H),
(25%% 3 (5E f ﬁul_r%%qaéﬁggpén%gi%é,gfﬁrz E?Zayp%?ilg; Q%feggtic()nmmi)?t@e’ an%l'aggiti(l)h %% w(atrgr th]éH) -0
eridine-|:sW g | ] -5 (3= DV 0hed,N-

MR @?ﬁtg@wg% exJ«aﬁX&e;’?rg%gh %g‘%%yZHPLC (220nm, 254nm) and NMR.

(5R)-5- 4965&1@?1'lqvﬁrgF{Y'l‘!/ij'ield,Z%fc%pé)(W the title compound as a colorless solid. o

pi peridi ne-1-sul fonyl methyl | -5-(3-pyrimdin-2-yl-propyl)-imdazolidine-2,4-
di one 10 ThECAIB €4p&hamnrmt @3k €viHd).mat eri al (40ng), was di ssol ved in 26nL of

| heSame. IGABIRIBASGResRh. A B8 RNEE S i hOR BB PRSI s, o' 0
(SR, S) - 5- [y, 6o, 9E8; P85 (& 11023 ¥5 oMk P BSHI A @8 D $41,09m1 8 0BYk 28,

2.08-1.96 (m, 2H), 1.79-1.65 (m, 2H), 1.33 (s, 3H).

15 (58)-5-]4-(5-Chloro-pyridin-2-yloxv)-piperidine-1-sulfonylmethyl]-5-methvyl-

imidazolidine-2.,4-dione and (5R)-5-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-

sulfonvimethvl]-5-methvl-imidazolidine-2.4-dione

The coresponding racemic material (74mg), was dissolved in 36mL of isoHexane/EtOH
(25/75) and separated into the pure enantiomers by using the following Gilson HPLC

20  System:
Column: CHIRALCEL OD, 2.0x25 cm, flow = 6.0 mL/min, eluent = isoHexane/EtOH
(25/75), temp = ambient, detector UV = 220nm.
The enantiomers were collected and analysed on a CHIRALCEL OD-H, 0.46x25 c¢m, 0.5
mL/min, isoHexane/EtOH (25/75), ambient temperature, 220nm.

25 Rt=19.88 min. ee>99% for the faster eluting enantiomer, 29mg (39%).
Rt = 11.45 min. ee=98.7% for the slower eluting enatiomer, 27mg (36%).
LC-MS (APCI) m/z 403.1 (MH+).



met hyl -i m dazol i dine-2,4-dione. Rt = 17.6 mn. ee>99% for the faster
eluting enantioner, 17ng (42% . R = 21.0 mn. ee=98.9% for the slower

el uting ewetoeomesy 15ngy (37%. is LC-M (APCI) mz 509 (WHEF)SEOBe(4(F
4-L(5-chloropyridin-2-yl)oxvl piperidin-I-yl}sulfonyl)nmethyll-5- eth

| i m dazolidine-2 4-dione LC M5 (APCI) rﬂz 417 (M#+). 20 1H NVR (DVSO-d6): 8
0.76 (3H, t); 1.63 (2H, q); 1.66-1. 76( m; 1.96-2.06 (2H, m; 3.12
(2H, bt); 3.48, 3.35 (1H each, ABq, 3.32-3.41 (2H, m; 5.04-5.12
(1H, m; 6.86 (1H d); 7.80 (1H dd) 7 96 (1H s); 8.19 (IH, d); 10.73
(1H s). LGM (APC) mz 417 (MH). 25 5-[({4-f

(5-chl or opxfpl I oY idd 125- "

propylim

8 0. 84 (3HmildioliliR Adlénd 1H mM; 1.20-1.35 (1H m; 1.58 (2H, t);
1.65-1.77 (2H, m; L.96-2.06 (2H, m); 3.11 (2H, t); 3.21-3.42 (3H, D20);

3. 48 (1H, Yatihg Wonoady 4145 CHTHSEO2ZINN02Fhoxy - pheriBme- st fong)|:4-phdwi-5. 12

Eiﬂ rs’r;; gJuqn-Zé-PgeQ%)Smg,?mSa?c0(511|;1|’1md8); 7.99 (1H, s): 8.19 (1H d); 10.74

ot hyl bt oy T F et o R el P e MBS DAL PMCIL ity
( DVBO- d6) Puﬁtﬁ>§6-ﬁ;(b§ﬁﬂMR)andQ—IﬁBC(§lﬂ)nnd)254rhn§o 1.59 (3H m; 1.64-1.78 (2H,
m; 1.95-2.05 ; 3.06-3.16 (2H, n); 3.22-3.41 (3H, D20); 3.46 (1H

hal f Abq, Qbfalaeéy(ﬂmg(&@% Bield 2(stans) of the Gilg eompeynddis;a cpl@Blegdsgliddd) ; 7. 99
EéHctha opL%‘ %/g? @9%6)%%?8(@% gl nblszyl }igl f50£1§/I{ ?nIet hyl | - 5- (2-pyrimdin-2-
ylethyl)i nirdrzek (BM-d5)% 40 38%bs, 1H), 8.21 (bd, 1H), 8.13 (s, 1H), 7.81 (dd, 1H), 7.33-
10 7.24 (m, 2H), 7.22-7.14 (m, 3H), 6.87 (d, 1H), 5.10 (m, 1H), 3.56 (d, 1H), 3.42 (d, 1H),
3.43-3.28 (m, 2H + H,0), 3.20-3.08 (m, 2H), 2.66-2.52 (m, 1H), 2.45-2.31 (m, 1H), 2.08-
1.96 (m, 2H), 1.96-1.83 (m, 2H), 1.81-1.65 (m, 2H.

O d6):

(5R.S)-5-[4-(5-Chloro-pyridin-2-vloxy)-piperidine-1-sulfonylmethyl]-5-(3-imidazol-

15 lyl-propvl)-imidazolidine-2.4-dione

Starting from crude 1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-5-imidazol-1-
yl-pentan-2-one (268mg; max 0.51mmol).

Obtained 151mg (59% yield, 2 steps) of the title compound as a colourless solid.

Purity >98% by NMR.

20 LC-MS (APCI) m/z 497.2 (MH+).

'H-NMR (DMSO-dq): & 10.81 (bs, 1H), 8.20 (d, 1H), 8.05 (s, 1H), 7.81 (dd, 1H), 7.59 (bs,
1H), 7.13 (bs, 1H), 6.88 (bs, 1H), 6.87 (d, 1H), 5.08 (m, 1H), 3.47 (d, 1H), 3.40-3.28 (m,
A3H + H;0), 3.17-3.06 (m, 2H), 2.07-1.95 (m, 2H), 1.79-1.64 (m, 3H), 1.61-1.48 (m, 3H).

25

2-vl-propyl)-imidazolidine-2.4-dione

Starting from crude 1-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonyl]-5-pyrimidin-2-
yl-pentan-2-one (244mg; max 0.5 Immol).
Obtained 105mg (49% yield, 2 steps) of the title compound as a colourless solid.



LC-M5S (APCl) miz 495 (M+). 1H NVR (DMBO-d6): S 1.66-1.78 (2H, m);
1.96-2.16 (4H, m; 2.64-2.76 (1H, m; 2.84- 1s 2.95 (1H, m; 3.08-3.18 (2H,
m; 3.33-8Wo42o(@k) nm); 3.43, 3.57 (1H each, ABq, J=14.9); PCH/SE42/&412 ( 1H,
m; 6.86 (1H, d); 7.34 (1 H t); 7.80 (1H, dd); 8.12 (1H, d); 8.19 (1H d);
8.70 (1H, d); 10.84 (1H, s). 5- f ({4-f
(5-chl oropyridin-2-yl)oxyl pi peridin-I-yl]sul fonyl)methyll-5-f (3- 20
met hyl phenyl ) net hyl | i m dazol i di ne- 2, 4-didhe LC- VB (APCl) nmlz 493 (MH). 1H
NVR (DMBO-d6): S 1.66-1.78 (2H, n); 1.96-2.07 (2H, n); 2.23 (3H, s); 2.84
(2H, s); 3.09-3.20 (2H, nm); 3.34-3.43 (2H, nm); 3.45, 3.69 (1H each, ABq,
J=14.7 Hzl ; 1H m; 6.87 (1H, d); 6.93-6.98 (2H, m; 7.01-7.06
(1H, m; );u?g’%/?bﬁ\] m; 7.81 (1H, 25 dd); 8.08 (1H, s); 8.20 (1H, d);
10. 35 ( 1H}Ha\_)M_m/@Dmmag:?&@Q.mus,sgﬂglsom@zm%h(ﬁ(d( dHﬁ-sf.m (s, 1H), 7.81 (dd,
(5-chl oropyri di n-2-yl) oxyl plﬁerl di n-1-vl | sul fcl\)}%%ll)rret fll | -5-(tetrahydro-2H
pyr an- 4- y Il A §t PTG (e - S0 18Be3. 50 GLNE, ARDIS) 2o, 3457 Fo@b#,16-1H
NVR ( DMSO.,d6) - .06:-1. ( . 1,39-1,7 7H, o 1. 95-2.05 (2H, m;
3.06- 5 332’9(&2,}6#?3 ét.’ é’%éz@ﬂ%ﬂn %ﬁb)l;lglsfﬁg(Wiﬂéré'ﬁgh?ma_ 5.0 H):
3.69-3,79 (2H, m; 5.03-5.12 (1H, m); 6.85 (1H d); 7.80 (1H dd); 8.03
(1H, bs); 8.19 (1H, d); 10.79 (1H s). 5-1({4-
F(5- chl or cgs)¢3-i-(5-Zhydrp i dineyioty)Rpibeditlineul -S@lfot yhitethiy)-3-(5p (¥ nii@in-2-
rpholin-4- _ylpropyl)imdazolidine-2 4-dione tritluoroacetic acid to LG M
(APCl) m ¥l-popylimidazolidingA2.4-divrexab{SRIS-14-AHChlog-pwidinyylodv)96- 2. 06 ( 2H,
.6H n1 CH
(! Fav ),

m; 2.94-3. 18 315 B p ] H hal t Abg J=14.9 Hz);
3.60 (2H, KiBeridingdosulignvingthvits-(Opyzgnidin:-viprapyl-igidazelidines2.d-diene (1 1
dd); 8.05 4 : : B ed i -

3-%4- [ ({4%‘%?-”3 ors y‘%?%f?‘ﬁ.@’éﬁt%l 6%515 %i’ %é??ﬁ?‘ﬁ?%‘!‘i’] ¥ é%%lﬁ@nean?@ﬁ Lo s

di oxoium d@seTS)dhad séparhtpd imp tianend énantiemetsGyMBi{gAREsImetandddohs @Mbscribed
for separation of (5R,S)-5-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonylmethyl]-5-
methyl-imidazolidine-2,4-dione.

Rt =17.6 min. ee>99% for the faster eluting enantiomer, 17mg (42%).
Rt = 21.0 min. ee=98.9% for the slower eluting enatiomer, 15mg (37%).
15 LC-MS (APCI) m/z 509 (MH+).

ethyvlimidazolidine-2.,4-dione

LC-MS (APCI) m/z 417 (MH+).

20 'HNMR (DMSO-dg): 8 0.76 (3H, t); 1.63 (2H, q); 1.66-1A.76 (2H, m); 1.96-2.06 (2H, m);
3.12 (2H, bt); 3.48, 3.35 (1H each, ABq, J=14.9); 3.32-3.41 (2H, m); 5.04-5.12 (1H, m);
6.86 (1H, d); 7.80 (1H, dd); 7.96 (1H, s); 8.19 (1H, d); 10.73 (1H, s).
LC-MS (APCI) m/z 417 (MH+). '

25 4-[(5-chloro

propylimidazolidine-2.4-dione

LC-MS (APCI) m/z 431 (MH+).
'H NMR (DMSO-dg): 5 0.84 (3H, t); 1.03-1.16 (1H, m); 1.20-1.35 (1H, m); 1.58 (2H, 1);
1.65-1.77 (2H, m); 1.96-2.06 (2H, m); 3.11 (2H, t); 3.21-3.42 (3H, D,0); 3.48 (1H, half



1H NV\R (DMBSO-d6): 6 1.66-1.78 (2H, m; 1.95-2.05 (4H, m); 2.37-2.57 (2H,
DMSO-d6); 3.07-3.17 (2H, m); 3.25-3.40 (2H, D20); 3.42, 3.52 (1H each,
Abqg, J=14W0)02/0%478%-5.12 20 (1H, m; 6.86 (1H, d); 7.80 (1HCTHaYP2/004799 (1H,
bs); 8.20 (1H, d); 10.91 (1H, s). 1,1-dinethylethyl 3-{4-f

({4-((5-chl oropyridin-2-yl)oxyl pi peridin-1 yll

sul fonyl) net hyl | -2, 5- d|0x0|n1dazolld|nhé§ | } propyl carb amate LC- MS (APCI)
mz 547, 490 (MH); (NPH) tBu. 25 1H N %EMEK}dG): 8 1.10-1.27 (1H, m;
1.27-1.43 (9H, s); 1.52-1.77 (4H, m,; 1.94-2.06 (2H, m; 2.80-2.90 (2H,
m; 3.06-3.16 (2H, m; 3. 22 3.40 (4H, D20); 3.47 (1H half ABgq, J=15.1 Hz);

(ih, 12%%‘“7’3‘%%@ i) s 80 s b 0 T

(5-chl oropori4din; - yl ) oxyl pi peri din-1-yl }sul fonyl) met hyl | - 5- (2 mor phol i n- 4-

_ylethyl)imdazolidine-2,4-dione Not purified. LGM (APCI) mz 502 (MH).

55-f ({4- f (5 chloropvrldln 2- yI)oxyIplperldln I-yIIsquonyI)nEthyII-S-
ied. L

phenyllnlg

54(f 44(5 lorop yriding: I a £ ¥

fluoro he : i hbt purlfled LC—NB (APCI) niz 483
(VH) . o éh i éhQ(ﬂ n-2-yl) oxyl pip eridin-I -yl} sulfo

nyI)nethyEKZNﬁﬂ%ﬂknmhﬂaaaiﬂéﬂ}yl)|nldazolldlne 2, 4-di one
'H NMR (DMSO-dg): & 0.81 (3H, d); 0.88 (3H, d); 1.50-1.59 (3H, m); 1.64-1.78 (2H, m);
1.95-2.05 (2H, m); 3.06-3.16 (2H, m); 3.22-3.41 (3H, D,0); 3.46 (1H half Abq, J=15.1);
5.03-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 7.99 (1H, bs); 8.19 (1H, d); 10.71 (1H, bs).

10

10

5-[({4-[(5-chloropyridin-2-v)oxy]piperidin-1-yl}sulfonyD)methvyl]-5-(2-pyrimidin-2-

ylethylimidazolidine-2.4-dione

LC-MS (APCI) m/z 495 (MH+).

'HNMR (DMSO-ds): 6 1.66-1.78 (2H, m); 1.96-2.16 (4H, m); 2.64-2.76 (1H, m); 2.84-
15 2.95 (1H, m); 3.08-3.18 (2H, m); 3.33-3.41 (2H, m); 3.43, 3.57 (1H each, ABq, /=14.9);

5.04-5.12 (1H, m); 6.86 (1H, d); 7.34 (1 H, t); 7.80 (1H, dd); 8.12 (1H, d); 8.19 (1H, d);

8.70 (1H, d); 10.84 (1H, s).

3-[({4-[(5-chloropyridin-2-yloxy]piperidin-1-yl}sulfonymethvyl]-5-[(3-
20  methylphenyl)methyllimidazolidine-2.4-dione
LC-MS (APCI) m/z 493 (MH+). ‘
'H NMR (DMSO-de): & 1.66-1.78 (2H, m); 1.96-2.07 (2H, m); 2.23 (3H, s); 2.84 (2H, s);
3.09-3.20 (2H, m); 3.34-3.43 (2H, m); 3.45, 3.69 (1H each, ABq, J=14.7 Hz); 5.06-5.13
(1H, m); 6.87 (1H, d); 6.93-6.98 (2H, m); 7.01-7.06 (1H, m); 7.10-7.17 (1H, m); 7.81 (1H,
25 dd); 8.08 (1H, s); 8.20 (1H, d); 10.35 (1H, s).




Not purified. LCMS (APCI) mz 455 (M#). 20 4-{4-f ({4-f

(5-chl oropvridin-2-yl)oxyl pi peridin-I-yl}sul fonyl)nethyll-2,5- di oxoimd
azol i di n-woyh/or435€nz am de Not purified. LC-M (APClI) nl zPEOSE(MM)S 25
5-f ({4-f

(5-chl oropvridin-2-yl)oxyl pi peridin-|-yl}sul fonyl)nmethyll-5-f2-(1H 1, 2, 4-
triazol-1-yl)ethyll imdazolidine-2,4-digne Not purified. LCM (APCI) niz
484 (MH). WO 02/ 074750 PCT/ SE02/ 00475 1229 5-({ f

4- (4-fl uorophenyl)piperidin-1-yll sulfonvl}nethyl)-5-(2-pyrimdin-2-

yl et hyl )i m dazol i di ne- 2, 4- d| one LC—IVB (APCI) n12 462 (M—|+) 5 1H NWR
(DVBO- d6) =3 [o11: 80 { ] H :
(2H m; 278 2 : Ao

(1 SH84W% 1Hp?gﬁﬂ-4(ﬂhﬂetﬁx)lhm?da?z8hamaﬁz 4-arbnerr) 8. 08 (1H bS) 8.71 (1H d);
[4-(4-fl uéﬁob&%@%ﬂééﬂpf@ﬁ%(@ﬁvl | sul fonvl } et hyl ) - 5- (t et rahydr o- 2H pyr an- 4

(VB0 ae)  PaMGPEEOeAs Fody Sedofigt Ealt At oil G5 208e oty 345 "2 se.
oL oT SR SRR, (310 A0k, 3,87 L turtls Adg IR Ol - s a3 “H

7.26- 7. 335(03k5. mnH 8nP6.851HH, 853)7,801QH68d); BD3I(AH, bé)f;‘B 19(11414 df 10.79 (1H, s)
14- (4-fl uorophenyl ) pi peridin-1-vllsulfonvl}nethyl) -di oxoi ni dazol i di n- 4-

_yl I benzam de

5-[({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)methyl]-5-(3-morpholin-4-
YlpropyDimidazelidine-2,4-dione trifluoroacetic acid |

10 - LC-MS (APCI) m/z 517 (MH+).
'H NMR (DMSO-dg): 5 1.40-1.78 (6H, m); 1.96-2.06 (2H, m); 2.94-3.18 (6H, m); 3.31-
3.44 (5H, m); 3.54 (1H half Abq, J/=14.9 Hz); 3.60 (2H, t); 3.90-4.01 (2H, m); 4.25-6.27
(1H);6.85 (1H, d); 7.80 (1H, dd); 8.05 (1H, bs); 8.19 (1H, d); 9.52 (1H, bs); 10.88 (1H, s).

15 3-{4-[({4-[(5-chloropyridin-2-yDoxy]piperidin-1-yl}sulfonyl)methyl]-2.5-
dioxoimidazolidin-4-yl}propanenitrile |
LC-MS (APCI) m/z 442 (MH+).
'HNMR (DMSO-dg): & 1.66-1.78 (2H, m); 1.95-2.05 (4H, m); 2.37-2.57 (2H, DMSO-de);
3.07-3.17 (ZH, m); 3.25-3.40 (2H, D,0); 3.42, 3.52 (1H each, Abq,‘J=14.7); 5.04;5.12

20 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 7.99 (1H, bs); 8.20 (1H, d); 10.91 (1H, s).

1.1-dimethylethyl 3-{4-[({4-](5-chloropyridin-2-yl)oxy]piperidin-1-

ylisulfonyl)methyl]-2.5-dioxoimidazolidin-4-yl}propylcarbamate
LC-MS (APCI) m/z 547, 490 (MH+); (MH+)-tBu.

25 'HNMR (DMSO-dg): 8 1.10-1.27 (1H, m); 1.27-1.43 (9H, s); 1.52-1.77 (4H, m); 1.94-2.06
(2H, m); 2.80-2.90 (2H, m); 3.06-3.16 (2H, m); 3.22-3.40 (4H, D,0); 3.47 (1H half ABq,
J=15.1 Hz); 5.03-5.12 (1H, m); 6.76-6.88 (2H, m); 7.80 (1H, dd); 7.95 (1H, bs); 8.19 (1H,
d); 10.73 (1H, bs).




LCMs (APCl) mz 475 (M#). 20 1H NWR (DVBO-d6): 5 1.61 (2H, dqg); 1.77-1.88
(2H, m; 2.58-2.69 (1H, m,; 2.85-3.01 (2H, nm; 3.60 (1H half ABg, J=14.6
Hz); 3.60WB.0807472H, m); 7.12 (2H, t); 7.26-7.34 (2H, ) ; PCIAEY/AHYS bs);
7.65 (2H, d); 7.91 (2H, d); 8.01 (1H, bs); 8.85 (1H, s); 10.95 (1H, bs).
5-({ [4-(4-fluorophenyl)piperidin-I|-vllsulfonvl}nethyl)-5-(1Him dazol-4 25
yl )i m dazolidi ne-2,4-dione Not purifie LC-Ms (APCl) mz 422 (MH). WO

02/ 074750 PCT/ SE02/ 00475 140 5-({ [4-(23%hl or ophenyl ) pi peri di n- 1-y| I
sul fonyl }met hyl ) -5-(t etrahydro- 2H pyran-4- yl net hyl )i m dazol i di ne- 2, 4-di one
LC-MB (APCI) iz 470 (|VH+) 1H NMVR (DIVBOdG) 6 1.07-1. 28 (2H m;

3 ) . L H : . 2

t) 7.26- Z'Ieayvlﬁﬂifﬂammnge-ﬂa (Il@ifb bS) 10. 79 (1H bs) S-({ f

4- (4-chl orophenyl ) pi peridin-T-yllsul fonyl } methyl)-5-(3-norpholin-4-

_yl propyl Nohpetélzesl. i di ne-2, 4-dione trifluoroacetic acid 10 LC-MS (APCl) m z

499 (MH) 6.1.41-1.87 (8H, m; 2.56-2.69 (1H, m; 2.86

(2H q) gcé@s?@ﬁ%w&&m 3)33-3.44 (3H, m): 3.52 (1H half ABg, J=14.6
55-3.69 (4H, m; 3.90-4.00 (2H, m; 7.25-7.37 (4H, m; 8.07 (1H,

s) 9. ég (1H, bs): 10.87 (1H s). 15 .

(5R, S) - 5- &N (5-Bhiof §pvrli Bint2-Ki)bt ﬁatdlyl) UIfbRAVIImEthyA|LsY p er azine-| -

yl }sul fonyl) net hy m a20| I ne- I one - mz 422.1 (MH).

Purity >OBbarylinNNg nDIVBOd6): 6 10.75 (1H, s); 8.44 (1H, d);

8.02 (1H, N%?punﬁe%S (1H dd) 7.03 (1H, L

LC-MS (APCI) m/z 465 (MH+).

10

5-[({4-](5-chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)methyl]-5-(4-

fluorophenyl)imidazolidine-2,4-dione

Not purified.
LC-MS (APCI) m/z 483 (MH+).

15

5-[({4-](5-chloropyridin-2-yl)oxy]piperidin-1-yI}sulfonyl)methyl]-5-(1H-imidazol-4-

vDimidazolidine-2.4-dione

Not purified.
LC-MS (APCI) m/z 455 (MH+).
20

sulfonyl)methyl}-2.5-

dioxoimidazolidin-4-yl'benzamide

Not purified.
LC-MS (APCI) m/z 508 (MH+).
25

5-[({4-](5-chloropyridin-2-yl)oxy]piperidin-1-yI}sulfonyl)methyl}-5-[2-(1H-1.2.4-

triazol-1-vl)ethyllimidazolidine-2.4-dione

Not purified.
LC-MS (APCI) m/z 484 (MH+).



d); 3.75 (4H, m; 3.55 (1H, d); 3.35 (1H d); 3.21 (4H, m; 1.31 (3H s).
6-(4-{ f ({4R, S}-4-nethyl -2, 5-di oxoi m dazol i di n-4-yl ) nmet hyl |
sul f onyl }wopenawsn-1 - yl ) pyridi ne-3-carbonitril 25 LC- M5 PAPGCEY2/em4z5 379. 1
(M) . Purity >99% by NVR 'H NVR (DMBO-d6): 6 10.74 (1H, s); 8.52 (1H,
d); 8.00 (1H, s); 7.90 (1H, dd); 7.00 (1H, d); 3.78 (4H, m; 3.55 (1H, d);
3.36 (1H, d); 3.20 (4H, m; 1.31 (3H, s)1 WO 02/ 074750 PCT/ SE02/ 00475 141
(5R, S)-5-({ f 4-(4-fluorophenyl) pi-perazi r?i% 1-yll sul fonyl } et hyl) - 5-
met hyl i m dazol i di ne-2, 4-dione LC-Ms (APClI) mz 371.1 (MH#). Purity >98% by
NVR 5 'H NVR (DMBO-d6): S 10.75 (1H, s): 8.03 (1H, s); 7.11-6.95 (4H m:
3.56 (1H, d); 3.36 (1H d); 3.25 (4H m; 3.15 (4H m; 1.33 (3H s).
(5R, 8)-5-f ({4-f (4- quorophenyI)nethyIIpl per azi ne- 1-yl } sul fonyl ) met hyl | - 5-
rrethyhmdia 4 il £6 N PEhdthi ) 5-C8H diip#d-. Purity >95%
by NVR. H—NNR(DIVBOd6) b 10. 72 (lH s): 7.99 (1H s) 7.33 (2H, m; 7.15
(2H m ; ’-Ylsthvk)nmdazoiidme%ZA@dmnH d); 3.30 (1H, d); 3.12 (4H, m; 2.42 (4H,
1.32

(Si? S)-5- Eféﬁfws)(épﬁ)(%/zp%ﬁ%(%%?% 2-yl pi perazi ne-1-yl)sul fonyl | net hyI }im daz

|idi 2 igt %
"H VR ( DV oy bl (AT, TDEL I h e A B e B2 0

t); 3.83 ((Z]-B m)2Z)8h‘)296$3B&n§ JEH42 (3)56 @I—Béhch,]A:Bqdl)fMS.H@ 349#3 69 2HL 31 (3H,
s). 5-(3-am.ng rop);!?h-54 é 44( 5- chl orog% di n- Z%QO&%I pi peri di n-1-
U173 sul f onyiY@Th gk 12 /G aDn8. 08 AHgbBie 71 1 Dol Rt dshci d

5-({[4-(4-fluorophenyl)piperidin-1-yl]sulfonylimethyD)-5-(tetrahydro-2H-pyran-4-

10  ylmethyl)imidazolidine-2.4-dione
LC-MS (APCI) m/z 454 (MH+).
'H NMR (DMSO-dg): 5 1.07-1.28 (2H, m); 1.40-1.68 (7H, m); 1.77-1.85 (2H, m); 2.56-
2.67 (1H, m); 2.85 (2H, dq); 3.22 (2H, dq); 3.39-3.45 (1H, m); 3.48 (1H half ABq, J~14.5
Hz); 3.53-3.66 (2H, m); 3.75 (2H, dt); 7.11 (2H, t); 7.26-7.33 (2H, m); 8.00 (1H, bs); 10.68
15 (1H, bs).

-2,5-dioxoimidazolidin-4-

iperidin-1-vi]sulfonyl}methyl

yllbenzamide
LC-MS (APCI) m/z 475 (MH+).

20 'HNMR (DMSO-do): 8 1.61 (2H, dq); 1.77-1.88 (2H, m); 2.58-2.69 (1H, m); 2.85-3.01
(2H, m); 3.60 (1H half ABq, J=14.6 Hz); 3.60-3.69 (2H, m); 7.12 (2H, 1); 7.26-7.34 (2H,
m); 7.42 (1H, bs); 7.65 (2H, d); 7.91 (2H, d); 8.01 (1H, bs); 8.85 (1H, s); 10.95 (1H, bs).

1H-imidazol-4-

25 yDimidazolidine-2.4-dione

Not purified.
LC-MS (APCI) m/z 422 (MH+).



1, 1-dinmethyl ethyl 3-{4-[({4-[(5-chloropyridin-2-yl)oxy]piperidin-21-yl}

sul fonyl)nethyl]- 25 2, 5-di oxoi m dazol i di n-4-yl}propyl carbamate (426ny,

0. 78mmol )weaag/ogi7’seol ved in 10 mL CH2C12 and 4 nL of TFA we3/Szdzied7’s The
reaction was stirred at rt for 1 hour. The solvent was renoved to give
408mg (93% of the title conmpound as a white solid. LGM (APCl) nlz 446
(MH). "H NWR (CD3OD): 5 1.48-1.63 (1H, ; 1.69-1.96 (5H, m; 2.01-2.12
(2H, m; 2.93 (2H, WD 02/074750 pcT/ SEO¥D0475 142 t); 3.20-3.29 (2H, m;
3.40, 3.60 (1H each ABq, .1==14.6 Hz); 3.44-3.54 (2H, m; 4.85 (4H, D20);
5.14-5.22 (1H, n); 6.78 (1H d); 7.67 (1H, dd); 8.08 (1H, d). 5-14-(5-C
hl or o- pyr §2“Q g% gill_(%oﬁxg@ ﬁ¥!!§#1%£hannnf~vh§lﬁﬂ)l ?}r}xelt v]t)-ty}tlafrgﬁ&dl%- -ngflrgﬁ—ﬂ: yl- s

i m dazol i = chrrortoe

{4-[4-(5- ﬁl‘#&h@ﬁﬂlﬂh%liﬂlﬁé—ﬂ@dﬂbhe pi peri di ne- |
- sul f onyl MeT hy 0x0-1m dazol i di n- 4-yl}-pi peridine-1-carboxylic acid

tert-but yLCdﬂSe(AP(C[Dﬁl/ng?OO\/IH&)mmI) was solved in 2 M hydrogen chloride
(ethyl acetate and net hano The solution was stirred at 50

Cror 1 narMRBIEaNEER LFTS ARG obYS 168 (T8 Trol SRS ma &
compound, Sek dOnl % A1 DY 5 Bif - YhOMA PRSI ILOBs sy a s ep om0

- sul f onyl e daz I'ne-"2;4-dion ’hy ro

quant it at imye3.y5 edrg. L7C<£V$3(7 |ﬂ1 ;B3R AT b3); (1Y) 1Hb§NNR (DVMBO-d6) : 810. 88

(1H, s); 9\}05 ? t%f ? . %H?r); 8(421 g]'f)iH d)( 32 (1H, dd); 6.87 1H,

d); 5.10 1H, n) 347(2H s); 343313(7H n; 278(2H m; 2.02-1.39
4 dj

is (9H, . (5 Chloro -|pr|d|nel-sulfonylrrethyl]
-2, 5-di ox8 iteehlonophenylpi LERL U thyhSermerphaliz ert-butyl
ester For 1; 1k t@g ; Cttri rg;ée@{, pdperldl ne- 1, 4-di carboxylic

acid 1-te exanpl e Albert A Carr et
al, Jaournal of Organic Chem stry (1990) 20 55(4), 1399-401. LCMs (APCl)
mz 472.3 éM—H-Bop}pﬁe 5-L(5-Chl oro- pyridin-2-yl oxy)-pip

eri di ne- | LedYIB 6AY ml‘lzy499-®ﬂ({%btrahydo pyr an- 4-

'H NMR (DMSO-dg): & 1.41-1.87 (8H, m); 2.56-2.69 (1H, m); 2.86 (2H, q); 2.95-3.14
(4H, m); 3.33-3.44 (3H, m); 3.52 (1H half ABq, J/=14.6 Hz); 3.55-3.69 (4H, m); 3.90-4.00
(2H, m); 7.25-7.37 (4H, m); 8.07 (1H, s); 9.89 (1H, bs); 10.87 (1H, s).

15
(5R,S)-5-Methyl-5-[({4-[5-(trifluoromethyl)pyridin-2-vl]piperazine-1-
yvlisulfonyl)methyl]limidazolidine-2.4-dione
LC-MS (APCI) nv/z 422.1 (MH+).
Purity >95% by NMR.

20 'H-NMR (DMSO-de): & 10.75 (1H, s); 8.44 (1H, d); 8.02 (1H, s); 7.85 (1H, dd); 7.03 (1H,
d); 3.75 (4H, m); 3.55 (1H, d); 3.35 (1H, d); 3.21 (4H, m); 1.31 (3H, s).

6-(4-{[({4R.S}-4-methyl-2.5-dioxoimidazolidin-4-yl)methyl]sulfonyl}piperazin-1-
ylhpyridine-3-carbonitril

25 LC-MS (APCI) m/z 379.1 (MH+).
Purity >99% by NMR.
'H-NMR (DMSO-dg): & 10.74 (1H, s); 8.52 (1H, d); 8.00 (1H, s); 7.90 (1H, dd); 7.00 (1H,
d); 3.78 (4H, m); 3.55 (1H, d); 3.36 (1H, d); 3.20 (4H, m); 1.31 (3H, s).




1)-2,4-dion 25 LCG-M5 (APCl) mz 403.2 (M#). 1H NWVR (DMSO-d6): 8 10.77

H s); 8.20 (1H, d); 8.19 (1H,s); 7.81 (1H, dd); 6.87 (1H, d); 5.09 (1H,
3. 88 wbH2/0t4750 3. 45 (2H, s); 3.38 (2H, m; 3.21 (2H, tPCTBELBG2H, m);

2.02 (2H, m; 1.84 (1H, t); 1.72 (2H, m; 1.60 (1H d); 1.32 (4H m. WO

02/ 074750 PCT/ SE02/ 00475 143 5-f

4- (5-Chl oro-pvridin-2-yl oxy) - pi peri di ne{llsulfonyl met hyl | - 5-pvridi n-4-yl -

i mdazolidine-2,4-dion trifluoroacetic lid Lc s (APCl) nlz 466.2 (MH).

NIUE

1H NVR (DMBO-d6): 5 11.15 (1H, s); 8.97 (1H, s); 8.76 (2H, d); 8.20 (1H,
d); 7.82 (2H, 5 dd); 7.80 (1H, d): 6.86 (1H, d): 5.10 (1H, m: 4.17 (1H,
m; 3.73 )i .-

StpolhaBinEy s m 172 (21
yl pip eridin-1 yl}

suI fonyl )ﬁﬁtmmndaz(ﬂrdih@zgl.moﬁazol i di n-4-yl }met hyl) pi peridi ne-1-carboxyl ate

10 The title comlajound was PM%ared essentially as described in the

synt hesi sLEfMBKR] Q})IB»ZZ[WI (MH+)

(4-Fl uor oy, he r%é)/ lidl ne-1 -sul f onyl net hyI ] - 5-net hyl -i m dazol i di ne-

24d|one % 'mz 530 (M -boc). "H NVR (DVBO-d6): b 0.88-1.10

5055 17“*?%%@“?” W RS @“4?8’7? GV b AL B0

3. 73- 3. 88(1(BH); 3135 (451&@*51314&11&,) g3 (3H,86. (1H, d); 7.80 (1H dd); 8. 04
(1H bs); 8.19 (1H d); 10.55 (1H, bs). 5-(({4-((5-chloropyridin-2-yl)oxyl
pi peri din- I-yI}squonyI)rrethyII-S (pip eridin-4-
yl met hyl )} 4- Iuoro.acqt & )
pr epar ed S starropropyr—o-[ ({ 4-

N anheny e
[ (5-chl or ﬁl@n{%lﬂ.laaz%1mhﬁé2%;§%&lbﬂgfi di n- | - _ _ _
yl } sul f ony e-2,4-dione trifluoroacetic acid. LC M
(APCI )o nﬂzCzMS (AEEE)m/zBﬂSNMMHBNBO dé): S 1.17-1.40 (2H, m; 1.47-1.81 (7H,
m; 1.94-2. r% 2. 75-
Pur1ty> 5% by NMR.
'H-NMR (DMSO-ds): & 10.72 (1H, s); 7.99 (1H, s); 7.33 (2H, m); 7.15 (2H, m); 3.50 (2H,

s); 3.49 (1H, d); 3.30 (1H, d); 3.12 (4H, m); 2.42 (4H, m); 1.32 (3H, s).

-l %e conpound was

15 (5R,S)-5-methyl-5-{[(4-pyrimidin-2-ylpiperazine-1-yDsulfonyl]methvl}imidazolidine-

2.4-dione.

LC-MS (APCI) m/z 355.1 (MH+).

Purity >99% by NMR.

'H-NMR (DMSO-de): & 10.74 (1H, s); 8.40 (2H, d); 8.01 (1H, s); 6.68 (1H, t); 3.83 (4H,
20 m); 3.53 (1H, d); 3.33 (1H, d); 3.18 (4H, m); 1.31 (3H, s).

5-(3-aminopropyl)-3-[({4-](5-chloropyridin-2-vl)oxy]piperidin-1-

vlisulfonylmethyllimidazolidine-2.4-dione trifluoroacetic acid

1,1-dimethylethyl 3-{4-[({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-yl} sulfonyl)methyl]-
25 2,S-dioxoimidazolidin-4-yl}propylcarbamate (426mg, 0.78mmol) was dissolved in 10 mL

CH,Cl, and 4 mL of TFA was added. The reaction was stirred at rt for 1 hour. The solvent

was removed to give 408mg (93%) of the title compound as a white solid.

LC-MS (APCI) m/z 446 (MH+).

'H NMR (CDsOD): 8 1.48-1.63 (1H, m); 1.69-1.96 (5H, m); 2.01-2.12 (2H, m); 2.93 (2H,



25 2.93 (2H, m; 3.06-3.42 (7H, m; 3.50 (IH half ABg, J=15.6 Hz);
5.04-5.12 (1H, m; 6.85 (1H, d); 7.80 (1H, dd); 8.06 (1H, s); 8.08-8.22
(2H, m; WOoM3/0(4k) bd); 10.85 (1H, s). WD 02/074750 PCT/ SBQZ/SE02NB75 144
N(3-{4-[(14-f

(5-chl oropyri din-2- yI)oxyIplperldln 1- yI}squonyI)nethyII-Z 5-

di oxoi m dazol i di n-4-yl | propyl ) met hanesulf i nam de
5-(3-Aninopropyl)-5-[({4-[(5-ch|oropyri& -2-yl)oxy] pi peridin-1-

yl }sul fonyl ) net hyl ]i m dazol i di ne-2, 4-dione trifluoroacetic acid (100nyg,
0.18mml) was 5 slurried in 2 nL DCM Dl PEA (62L, 0.36mmol) was added and

the slurry). 9am. 509 (A18dnf,8l40, 3Q0%1 MG RBq, F414.00Y); %quﬂ?z[}ge Fa &5 dgrmol )

was added ‘and reacti’on was stirred rt ove product

was puri f |]Zad))b5/.14)45ma(rlalt, m) 6. APUET, d)Q?.W(IHsRﬁ))S.O’BZlHZH (M) . 1H NMWR

(DMBO-d6): 8 1.19-1.52 (2H, m); 1.58-1.77 (4H, m; 1.95-2.06 (2H, m); 2.85

10 (3H, s); 2. 83 2.93 (2H, n) 3.12 (2H, t) 3.19-3. 46 (3H D20); 3.50 (1H
: Hz) : 0 .1 . . (

hal f ABq, t); 7.80
(1H, dd); ' ' 14

(5R 9) 35- Lrﬁldaéofi\mrﬁfﬁél-ﬁwﬂ d}o%‘hl/dr)dep' p

era2|ne | =sU -2-yl -

propyl)-i m{dlapleqsmhhom-ﬁyddldﬂeylexﬂ Iﬁperﬁm& lNulfbﬁ)Sﬁieﬂiyl]l-\I 5-@ioxio-ididhZolidi20

1- ([ 4-(5- Chloro 2-p di nyl ) - 1- pi perazi ny

sul fonyl ) 4 S’Jk‘ﬂlﬁfﬂdmﬁ hpﬁymhz a5Khrerriahd eS‘(e@ (W9meg, 0.t mgwliies selvedonaddi um
cyani de ( ﬂy&%éelgcm%n& (em laéétatgnga)m )uarr]?d%étganoﬂﬁe ml). The solution was stirred at

50 °C for 1 hour. Evaporation afforded 90.5 mg (0.16 mmol) of the title compound 5-[4-
10 (5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonylmethyl]-5-piperidin-4-yl-imidazolidine-
2,4-dion hydro chloride in quantitative yield.
LC-MS (APCI) m/z 472.3 (MH+). |
'H NMR (DMSO-dg): 510.88 (1H, s); 9.05 (1H, d); 8.48 (1H,m); 8.21 (1H, d); 7.82 (1H,
dd); 6.87 1H, d); 5.10 1H, m); 3.47 (2H, s); 3.43-3.13 (7H, m); 2.78 (2H, m); 2.02-1.39
15 (9H, m).
4-{4-[4-(5-Chloro—pyridin-2-yloxy)-piperidi.ne-l-sulfonylmethyl] -2,5-dioxo-
imidazolidin-4—yl}-piperidine-l-carboxylié acid fert-butyl ester
For preparation of the reacting ester, piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-
methyl ester, se for example Albert A Carr et al, Journal of Organic Chemistry (1990),
20 | 55(4), 1399-401.
LC-MS (APCI) m/z 472.3 (MH+-Boc).

5-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonylmethyl]-5-(tetrahydo-pyran-4-
yD-2.4-dion

25 LC-MS (APCI) m/z 403.2 (MH+).
'H NMR (DMSO-dg): § 10.77 (1H,s); 8.20 (1H, d); 8.19 (IH,S); 7.81 (1H, dd); 6.87 (1H,
d); 5.09 (1H, m); 3.88 (2H, t); 3.45 (2H, s); 3.38 (2H, m); 3.21 (2H, t); 3.13 (2H, m); 2.02
(2H, m); 1.84 (1H, t); 1.72 (2H, m); 1.60 (1H, d); 1.32 (4H, m).




(0.500 g, 4.68 mmol ) and 50% et hanol (4 nlL) were stirred in a seal ed vial
at 75C (oil tenp) for 17 hours. The ethanol was renoved by rotary
evapor at iwn,02pH79es adjusted to 6 25 with 1 M HC, the SuPpESsEILONINAS
filtered, the solid was washed with a little water, W 02/074750

PCT/ SE02/ 00475 145 collected and dried in vacuo at 45C. Sone nore product
was recovered fromthe aqueous filt ra;tA]e by adding solid sodiumchloride to
saturation and extracting the m xture 433 acetonitrile (2x 10 nL). Drying
with Na2SO4, filtering and concentrating the organic phase gave a second
crop. The conbined crops were di ssol ved in tetrahydrofuran (5-10 m), 5
adsor bed ylEl ution wth
Et CAc fol ' . y e 0. 30 he title
conpound aﬁxdazuﬁmhe-z 44 ﬁttﬁiﬂuoﬂﬁa@ﬁbhﬁd LC VB (APC) mz 494 (MH). "H NWR
(DVMBO-d6) S 10.78 (1H, bs); 8.70 (2H, d, J= 5Hz); 8.13 (1H, d, J 3Hz); 8.02
10 (1H, skC-MSE3PCIHN/aHb Y@Mz, J2= 9Hz):; 7.33 (1H, t, J= 5Hz): 6.93

(I 0, ISR onAB 0 (A B B, (sl . 38 ) TGl % 07

S0¢ 195 QRPN Lstan WU RIERARl B 00 B AR ST O

21.2. 15 The (Hany;i20as (28, ei); al72 (@Hy ).prepared as fol | ows:
1-([4-(5-Chloro-2-pyridinyl)-1-pip erazinyl]
sul fonyl)-5-(2-pyrimdinyl)-2-p entanone O LHMDS C / " N_/N-S NO ~ON

ZMb03902 ﬁlfl-(;lm l&ﬁvp 4 l}h-}\ﬁ? F(% &QOr%%gﬁm-g-vﬁoxsfplrl}gzr}dngllll 23

Iisulfonymethyl]-2.5-dioxoimidazelidin-4- iperidine-1-carboxvlate

10 The title compound was prepared essentially as described in the synthesis of (5R,S)-5-[4-
(4—Fluoro-phenyl)-piperidine-1-sulfonylmethyl]-S-methyl—imidazélidine- 2,4-dione
LC-MS (APCI) m/z 530 (MH+ -boc). °
'H NMR (DMSO-dg): & 0.88-1.10 (2H, m); 1.30-1.77 (16H, m); 1.94-2.06 (2H, m); 2.53-
2.77 (2H, m); 3.05-3.17 (2H, m); 3.21-3.41 (4H, D,0); 3.48 (1H half ABq, /=14.7 Hz);

15 3.73-3.88 (2H, m); 5.03-5.12 (1H, m); 6.86 (1H, d); 7.80 (1H, dd); 8.04 (1H, bs); 8.19 (1H,
d); 10.55 (1H, bs).

5-I({4-]1(5-chloropvridin-2-vDoxv]piperidin-1-vlsulfonylmethvl]-5-(piperidin-4-

vimethvimidazolidine-2.4-dione trifluoroacetate

20  The title compound was prepared as described in the synthesis of
5-(3-aminopropyl)-5-[({4-[(5-chloropyridin-2-yl)oxy]piperidin-1-
yl}sulfonyl)methyl]imidazolidine-2,4-dione trifluoroacetic acid.

LC-MS (APCI) m/z 486 (MH+).
'H NMR (DMSO-de): 8 1.17-1.40 (2H, m); 1.47-1.81 (7H, m); 1.94-2.07 (2H, m); 2.75-

25 2.93 (2H, m); 3.06-3.42 (7H, m); 3.50 (1H half ABq, /=15.6 Hz); 5.04-5.12 (1H, m); 6.85
(1H, d); 7.80 (1H, dd); 8.06 (1H, s); 8.08-8.22 (2H, m); 8.45 (1H, bd); 10.85 (1H, s).



OCI NNS N NOON ZM03902 Ketone 20 M=423.93 WO 02/ 074750

PCT/ SE02/ 00475 146 A stirred sol ution of

1- ( 5- Chl owo-02/0pyrs6 di nyl ) - 1- met hyl sul f onyl pi perazi ne (0. 62¢T/SER2/@AMr0l ) in
dry THE (25 ni, 40 rel vol), under nitrogen, was cooled to -10C causing
the sulfonam de to precipitate out of solution. LHVDS 1Min THE (4. 64n,

4. 64mol ) was added dropw se, over 4 mn, to the suspension of

sul fonam de, the mi xture was then s sti i#%d for 40 min.
4-(2-Pyrimdinyl)-butyric acid ethyl ester (0.68g, 3.48mml) (exanple 8)

X téjr at ed

NHACL( 0. 64 toenOn g gonedy IR - L v o e lade. The
resi due vafoxoffifhzbRdinM-PIM dpd®mhié&haNSulfoaifliddre organi c |layer was washed
W th water rel~ vol), brine 4 rel vol), and io dried with

MySOH4. Reﬁt(\’ia%nbfo,prdpal)si)[(\{é—rﬁts-dﬂonopyridiyl-kyb@qdpipb@dingave t he crude product
as an off white The c¢rude product was purified by

lid (0.84qg, 85%. . ]
B ornge PR gl B ding e heice FyRuoxorset sl GBS Nd Sronol) B2 as

el uant, t lV i s | i S .

T (5 chi ofts eGP ihe BCCDERER B YA GoRORRRRNSe AR e sy s or
cont ai ni Ngorie (finéehd. SuBorylEM6HEE (6LL; Di1BRIRA] Was AdHe@dnd tHeted@loHONA sfiged

vol unes) is added triethyl amne (1. feq), and the m xture is cooled down to

5C in an dlogoviratight. Whe tradepuwidficinyds mhifedibyeretataiivedRIG.h t ol uene (0. 5vol s)
is slowy ded h | e sol ution, keeping the tenperature bel ow 10C
Once the 5@%.(&55’%}@1% %ggﬁ]gg{,ﬂt he reaction is 20 allowed to warmup to
roomtenp 11\){?(5 6. By 9§ )H1yS | nxd yre ] red and
cake sl ur ?_ligﬂ\q ?ﬁ\(D 0 ugq)é(3?2@\//g‘lsg)(?Hfﬁzdggfé%?g4‘%lﬂl§}i%%§sgg§ (%ﬁtlﬁls’lic‘)%ﬁene (2
vol s) 1@and(3H,isg,®R.8332 @3\(2H ) RVER R t); 4010-946 (3H.AMO); V60 QR %dl 758y, J=15.7

PCT/ SE02/ 00475 |
Hz); 5.04-5.12 (1H, m); 6.86 (1H, d); 6.97 (1H, t); 7.80 (1K, dd); 8.01 (1H, s); 8.19 (1H,

d); 10.79 (1H, s).

15 EXAMPLE 14

(5R,S)-5-[4-(5-Chloro-pyridin-2-yl)-piperazine-1-sulfonylmethyl]-5-(3-pyrimidin-2-yl-

propyvl)-imidazolidine-2.4-dione

20
1-([4-(5-Chloro-2-pyridinyl)-1-piperazinyl]sulfonyl)-5-(2-pyrimidinyl)-2-pentanone
(0.397 g, 0.936 mmol), potassium cyanide (0.122 g, 1.87 mmol), ammonium carbonate
(0.500 g, 4.68 mmol) and 50% ethanol (4 mL) wefe stirred in a sealed vial at 75°C (oil
temp) for 17 hours. The ethanol was removed by rotary evaporation, pH was adjusted to 6

25 with 1M HCI, the suspension was filtered, the solid was washed with a little water,



147 1-(5-Chloro-2-pyridinyl)-piperazine G Toluene Pyridine | + HNNH O
Cl NNH N d 120C DCP Pi perazi ne ZMb03902 Pyridine M W 148 M W 86

M W 197. 5wBioper€zi ne (4 eq) is charged in the reaction ve®PSEISEaBo@7s0l i d.

At roomtenperature pyridine s (1.43 vols) is added to the vessel followed
by toluene (2.14 vols). The final slurry is stirred and heated to refl ux
at 120C to obtain a conplete solution. To a separate vessel charge

2, 5-di chl oropyridine (DCP) followed by H uene (1.43 vols) to dissolve the
solid. The dissolution is endothermc, and it is necessary to warmup the
solution to - 30C to get corrpl ete solution. The solution containing DCP IS

then sl ow r tion iQ Qver 5h ur s, At thi

o nt -t he PITRBER ih The A Sl brofi s Vi Bt st <
left refl %ﬂ&b?ﬁ@dﬂg gdslad 56&&%%&@%6)&&%@6}1 an%tfae e @mm@ Witk 1S
allowed to cool to roomtenperature, then water is added (6 vols). The two

| ayer s ar eca@ptaila(Zd) mhy Drymgaqlﬂeh’mﬁOghﬁhmngsande:-oaxdtﬁmﬁhgdle\mgdmwﬁﬂiasene (5
vols). The two owganl c_layers are conbined and re-washed with H20O (6
vol s). Fi B&Ye ayseCP c1gpghipg eomuineq gipps Weis digsohied indatirhyiPRE 6-1bm). wo

02/ 074250 _ag ﬁ‘é q-‘lzs[ﬂ?%hél g) aéé%gﬁl?e%) on5a %%rt(sglc% Rinda. Fﬁ’fut.}lodn' Vr\}lﬂ% EY(BAC Polﬁ)wed

erazi ne-| rim

propyl) -i gy ge3atineme+(2, 1§gdveo(m 80 81M65% yield) of the title compound as a white
(5R) - 5-[4-(5-Chl oro- pyridi'n-2-yl)-piperazine-I- sul fonyl methyl |

- 5- (3- pyr kxys@limezolid.- propyl ) -i m dazol i di ne- 2, 4-di one The cor espondi ng
e AT AP e, L8 I o the Tollow ng G I'son HALG
sys ng‘an%@;z ENEHFS 1698 (20893 F0M2H, | Y 518X 1911, 3, S5 H908.07
10 (1H,s); 7.63 (1H, dd, J;= 3Hz, Jo= 9Hz); 7.33 (1H, t, J= 5Hz); 6.93 (1H, d, /= 10Hz);

3.63-3.56 (4H, m); 3.52 (1H, d, J= 14Hz); 3.34 (1H, d, /= 14Hz; obscured by water

signal), 3.24-3.14 (4H, m); 2.82 (2H, t, J= 7Hz) and 1.79-1.50 (4H,m’s). *C NMR

(DMSO-dg) 6 175.6, 169.5, 157.2, 157.0, 156.5, 145.6, 137.3, 119.2, 119.1, 108.8, 62 .4,

52.7,44.5, 38.2,36.4 and 21.2.

15

The starting materials were prepared as follows:

1-([4-(5-Chloro-2-pyridinyl)-1-piperazinyl]sulfonyl)-5-(2-pyrimidinyl)-2-pentanone

~— 0 LHMDS
Cl—@— N N-ﬁ/
[ N
J

ZM503902 Sulfonamide o N
M=2rs.76 ZM503902 Ester
M=194.23

o

0]

/9
= O

ZM503902 Ketone
20 M=423.93



(25/75), tenp = anbient, detector UV = 230nm The enantioners were

col l ected and anal ysed on a CHIRALCEL OD-H, 0.46x25 cm 0.5 10 nL/m n,

I SsoHexanewBtoo472b/ 75), anbi ent tenperature, 220nm R = PCTBEN/0047£e>99%
for the faster eluting enantioner, 8.7nmg (37%.. LCM (APCl) niz 494.1
(M#). MD = -26.4 (c=0.0022 g/nL, EtOH t=20C) R = 14.5 mn. ee=98 % for
the slower eluting enationer, 9ng (39% ., 15 LCMs (APCl) mz 494.1 (MH).
[a] D = +24.5 (c¢=0.0026 g/ nL, EtOH, t:ZO&ﬂGV\O 02/ 074750 PCT/ SE02/ 00475 149

EXAMPLE 15 The foll owi ng conpounds were prepared using a nethod anal ogous
to that described in Exanple 13 or 14.- 5

0
5-14- (4- Chl - ; i/Be jne- |l =~ NGl : .
sul fonyl % T%{/r%d% gﬁ%h)ﬁ)\gﬁ)l@%&‘lﬁ (rgllj-orzf ;‘?#“%%‘g} I Iy—é@%@%’ﬁ? %ﬂelr%zlnrl]ee_o 245’- di one niz
493 ( MH+) 2.30nbndidin(dy Al -hefyte] vl fedaZhitegdn; wis Eodikd €p- 1 € causing
sul fonvl nethyl | -5-[2-(5-fluoro-pvrimdin-2-yl)- NN ethyl] ~N F mz 481
( MHH) the sulfonamide to precipitate out of solution. LHMDS 1M in THF (4.64mL, 4.64mmol)
was added dropwise, over 4 min, to the suspension of sulfonamide, the mixture was then
5 stirred for 40 min. 4-(2-Pyrimidinyl)-butyric acid ethyl ester (0.68g, 3.48mmol) (example
8) in dry THF (6.4 mL, 10 rel vol) was added dropwise, over 4 min, and the mixture stirred
for 30 min. The mixture was quenched with saturated NH4C1 (0.64 mL, 1 rel vol) and
evaporated to a semi-solid residue. The residue was taken up in DCM (20 rel vol) and the
organic layer was washed with water (15 mL, 24 rel vol), brine (15mL, 24 rel vol), and
10  dried with MgSO4. Removal of the solvent by rotary evaporation gave the crude product
as an off white solid (0.84g, 85%). The crude product was purified by Biotage FLASH

chromatography, using ethyl acetate/isohexane (90:10) as eluant, to give pure ketone as a

white amorphous solid.

15 1—(S-Chloro-Z-pyridinyl)-l-methylsulfonyl piperazine
To a solution containing 1-(5-Chloro-2-pyridinyl)-piperazine (1 eq.) in toluene (25
volumes) is added triethylamine (1.1eq), and the mixture is cooled down to 5°C in an ice
bath. Methanesulfonyl chloride diluted with toluene (0.5vols) is slowly added to the cooled
solution, keeping the temperature below 10°C. Once the addition is finished, the reaction is
20  allowed to warm-up to room temperature. Water (6.6vols) is added and the mixture is
filtered and cake slurried in Toluene (2 vols). The cake is then washed with Toluene (2

vols) and dried in a vacuum oven at 40°C overnight.



0 5-[4-(5-Chloro-pyridin-2-yl)-piperazine-|l- N

sul fonvlnethyl | -5-12-(5-fluoro-pvrimdin-2-vl- d ~ No No

et hyl ] -i mvOazor4766 ne- 2, 4-dione N F mlz 498 (MH) O PCT/SE02/00475

5(3, 4-Di chl oro-phenyl ) -pi perazine-1- 01 N. C N1 OON-O sulfon

| methyl | -5-(3-pvrimdin-2-yl- ropyll imdazolidine-2,4-dione nmz 527 (M)
WD 02/ 074750 PCT/ SE02/ 00475 150 EXAMPLE 16 Compounds with the general
formula 5R20 z NH HNR O were syntlﬁ%sised according to the nethod
described in Exanple 13. KETONE | NTERMVEDI ATES 10 (1) R R2 z Analysis 0 /
M SCGMSmz 242 (M NG~ M SCG/IMSmMz 267 (M /F

1-(5-Chloro-2-pyridinyl)-piperazine

cl Toluene : :
= ' /\ Pyridine — 7/ \
oo N N —— CI—O—N NH
N7 ~cl 120°C N —/
DCP Piperazine ZM503902 Pyridine

M.W. 148 , M.W. 86 M.W. 197.5

Piperazine (4 eq) is charged in the reaction vessel as a solid. At room temperature pyridine
s (1.43 vols) is added to the vessel followed by toluene (2.14 vols). The final slurry is stirred

and heated to reflux at 120°C to obtain a complete solutibn. To a separate vessel charge

2,5-dichloropyridine (DCP) followed by Toluene (1.43 vols) to dissolve the solid. The

dissolution is endothermic, and it is necessary to warm up the solution to ~ 30°C to get

complete solution. The solution containing DCP is then slowly discharged into the reaction
10  vessel over Shours. At this point the remaining amount of DCP should be about 20%. The

reaction is left refluxing overnight to reach completion.

The reaction mixture is allowed to cool to room temperature, then water is added (6 vols).

The two layers are separated, and the aqueous phase is re-extracted with Toluene (5 vols).

The two organic layers are combined and re-washed with H,O (6 vols). Finally, the organic

15 layer is washed with brine (6 vols).



F-7( M S GC/MS mz 326 (M Fo Me S02 LOMs mz 275 (MH#) Nc / Me SO2
(1): For NVR-data see experinental part.

1- (1, 1" - bwphetnyd7sei- yl t hi 0) propan- 2-one 1-[ (4- bronophenyl PChiSEDpom@pan- 2- one
(357 ng, 1.46 mmol) was treated with phenyl 15 boronic acid (231 ng, 1.89
mmol ), [1, 1" -bis(di phenyl phosphi no)ferrocene]dichloro palladium(Il)

conpl ex with dichloronethane (1:1) (36 mg:;% toluene (20 m ), nethanol WO
02/ 074750 PCT/ SE02/00475 151 (7.5 m), turated sodi um carbonate sol ution
(3.5 mM) and were stirred together at 80 C for 18 hours. After cooling the
reaction mxture was treated with dilute hydrochloric acid and extracted

into ethyl . 5
silica, el = ! '4'- (3-pyrintd

product. ?r@ E?nfda%ohé’iﬂ@-%ﬂdi‘dne anﬁI 13:31—1 i évaz;fne]la (2H,
s), 1.37 ) n; e oW g

conmpounds sulp roeilin2 l-lnm nhoﬂnmm 4-dlon1e—(1 1 - bi phenyl -
10 4-ylthig)propan one4- 20xoro yl)thio]-1,1" -biphenyl-4-carb
onitrile %eﬁmsm@mgz@w o termwfmp Syt vedenﬁ 8l of zmH%gane /BO¥E (2H,

Vi e S %mﬂ%n%ﬁwﬁm i %f‘rﬁ P g ol il

mz: 326 [sMteth: ' H NI\/R (CDC13) 6 2.34 (3H, s); 3.73 (2H, s); 7.30 (2H, d);
7.43 (2H, d); 7.51 (2H, d); 20 7.58(2H,d).
1- (1, 1' - biGoheny | CHIRAISCEE 1Y, 2.9 29pam-fvor 6.0 mL/min, eluent = isoHexane/EtOH

| (25/75), temp = ambient, detector UV = 230nm.

The enantiomers were collected and analysed on a CHIRALCEL OD-H, 0.46x25 cm, 0.5
10  mL/min, isoHexane/EtOH (25/75), ambient temperature, 220nm.

Rt=11.5 min. ee>99% for the faster eluting enantiomer, 8.7mg (37%).

LC-MS (APCI) m/z 494.1 (MH+).

[a]p = -26.4° (c=0.0022 g/mL, EtOH, t=20°C)

Rt= 14.5 min. ee=98 % for the slower eluting enatiomer, 9mg (39%).
15 LC-MS (APCI) m/z 494.1 (MH+). |

[o]p = +24.5° (¢=0.0026 g/mL, EtOH, t=20°C)



1- (1, 1' - bi phenyl -4-yl t hi o) propan-2-one (69 ng, 0.28mml) was stirred at
room tenperature with sodi um bicarbonate (72 ng, 0.85 mmol), oxone ((525
ng, 0.85 wook)p74726 water (5 m) and nmethanol (I Om) for 'P8TISE0Z/@&473NAt er
(50 mM) was added and the product extracted into ethyl acetate (3 x 25
m ). The extracts were brine washed, sodium sul phate dried and evaporated
to give 78 ng (99% product that was of sufficient purity to use with out
further purification. WO 02/ 074750 PCT/ $#92/ 00475 152 LC-Ms (APCl) iz
275 (MH). "H NWR (CDC13): S 2.47 (3H, s); 4.22 (2H, s); 7.44-7.54 (3H, nm;
7.64 (2H, d); 7.80, 7.97 (4H, abg, J=8.6 Hz).

-[(2-0x opyl ) fonyl]-1,1"-bi phenyl-4-carb onitrile 5 The title
conmpound d as described in the synthesis of 1-(1,1'-biphenyl-

yl sul f ony =2

7.74 (2H, &5??‘9&%@?& (4 O“’fdg%&%%g@g %&W@“ﬁ@ %ﬁﬁ?ﬁﬁrﬁ\é@hm The
follomﬁngﬁggﬁpgmmdﬁqmere prepared as described in the synthesis of

(5R, S)-5-[4-(4- Fluorophenyl)

pi peridine-1-sul fonyl met hyl J-5-net hyl -i m dazol i di ne- 2, 4- di one (Exanpl e
13). (1) RR2 z Analysis iv Me S02 mlz 396 (M) ci /F F_7( M S(O niz
413 (MH)—FL "0 0. Mo S02 nfz 345 (M) NC--=~= Mo S02 nfz 370 (M)

Q
5-[4-(4-Chloro-phenvl)-piperazine-1- \ /’L
cl N =5 (N
sulfonvimethyl]-5-(3-pyrimidin-2-yvl-propvl]- /' °°
N
imidazolidine-2.4-dione O iz 493 (MEH
Q
5-[4-(4-Fluoro-phenyl)-piperazine-1- ‘ — N
F—< >—N N-g, (N
sulfonylmethyl}-5-[2-(5-fluoro-pyrimidin-2-yl)- - e
\ N
ethyl]-imidazolidine-2.4-dione . Fg_// m/z 481 (MH+)
. Q
5-[4-(5-Chloro-pyridin-2-vl)-piperazine-1- — : N
°'_<\:>_O_f?\‘o S
sulfonylmethvl]-5-]2-(5-fluoro-pyrimidin-2-yl- e
\ N
ethyl]-imidazolidine-2.4-dione : §J m/z 498 (MH+)
. . [o]
5-[4-(3.4-Dichloro-phenvl)-piperazine-1- C'>\: — ”L
Cl N s N o)
sulfonylmethvl]-5-(3-pyrimidin-2-yl-propvl]- L
N
imidazolidine-2.4-dione O iz 527 (S




15 (1): For NVMR-data see experinental part.
(5R, S) - 14- (5- Chl oro- pyri di n- 2-yl oxy) - benzenesul f onvl net hyl | - 5- net hyl -
i m dazol iaDre/o24786 di one LC-M5S (APCI) mlz 396 (MH). 20 1HPRIVRE(DMBG d6): b
1.27 (3H, s); 3.71, 3.78 (1H each, ABq, J=15.0); 7.23 (1H, d); 7.36-7.41
(2H, m; 7.82-7.87 (3H m; 8.04 (1H, dd); 8.27 (1H, d); 10.79 (1H, s). WO
02/ 074750 PCT/ SE02/ 00475 153 5-chloro-2-[[4-(nethyl sul fonyl) phenyl ]
oxy}pyridine 2,5-dichloropyridine (1.484701 Ommol), 4-nethyl sulfonyl phenol
(1.89g; I1lmmol) and Cs2CO3 (4.24g; |3mol) was slurried in 75nL of NVP.
The slurry was heated to approx 5 170C over night. After cooling the
Cs2CC8 was filtered off and the sol vent was extracted between H20 and
Et OAc. The organi c phase was dried over Na2SO4 and evapor at ed.
Hept ane: Et OAc 2:1 was added to the residue and the crystalls was filtered
off. 1.42 g (50%. LC-MS(APCI) rn/z 284 (M#). 10 "H NVR CDC13: 5 3.09
(3H, s); B0viPitk 16); 7.33 (2H, d); 7.76 (1H, dd); 8.00 (2H, d); 8.17
(1H, s). 5-methyl-5-[({4"-[(trifluoromethyl)oxyl -1,1"-biphenyl-4- yll
sul finyl) rﬁbmry)uhds with sheogdangiah éormuda di one i s
5- et hyI 5-[({4'-[(trifluoronethyl)oxy]-1,1"-biphenyl-4-yl}thio)nmethyl]imd
azol i dPne- 2, 4- dione (48&;? 0.112 nmmol ) was stirred at room tenperature
wi th ozone (50 ng), SO carbonate (50 ng), water (5 m) and Met hanol
(10 M) for 18 hoursz Th idwas filtered off and crystalissed from
et hanol to qgi 207 g of the Ltle compound. LG MS(APCI) mfz very weak 413
(MH#). 20 'H DVBO-H I'141(3H s); 3.04-3.27 (2H, m; 7.47 (2H,
d; 7.67-7 2[4, m; 7.78-7.90 (5H, m; 8.21 and 8.37 (1H, 2 s); 10.79
and 10. 91Fi1H 2's) S-methgl-5-[({4"-[(trifluoronmethyl) oxy]
-1,1' - bi phenyl -4-yl }thio)nethyl]imdazolidine- 2,4-dione

were synthesised according to the method described in Example 13.

KETONE INTERMEDIATES

10

R2 z - Analysis M
Me S GC/MS m/z 242 (M)

Me S GC/MS m/z 267 (M)

R
e
-
F—FAZ _@_ Me S GQ/MS rn/z‘326 M)
s
O

Me S02 LC/MS m/z 275 (MH+)

Me SO2 -

®. For NMR-data see experimental part.

1-(1,1'-biphenyl-4-ylthio)propan-2-one ‘

1-[(4-bromopheny1)thio]pfopan—Z-one (357 mg, 1.46 mmol) was treated with phenyl
15 boronic acid (231 mg, 1.89 mmol), [1,1°-bis(diphenylphosphino)ferrocene]dichloro

palladium (IT) complex with dichloromethane (1:1) (36 mg), toluene (20 ml), methanol



LCGMS(APCI) mz very weak 397 (MH). 25 "H NVR (DVMBO-d6): S 1.33 (3H, s);
3.29 (2H, s); 7.42-7.45 (4H, m; 7.61 (2H, d); 7.77 (2H, d); 7.99 (1H, s);
10. 75 (1Hyoxp/074nd 02/ 074750 PCT/ SE02/ 00475 154 5-f PCT/SE02/00475

(1, 1" - bi phenyl -4-yl sul fonyl ) met hyl | - 5- et hyl i m dazol i di ne- 2, 4-di one
LC-MS(APCI) mz 345 (MH+). 'H NMR (DVMSO-d6): 8 1.27 (3H, s); 3.72, 3.81
(2H, abqg, J=15.3 Hz); 7.45 (1H, t); 7.52  (2H, t); 7.76 (2H, d); 7.82 (1H,
S); 7.88, 7.94 (4H, abqg; J-8.9 Hz); 10.5?)1(1H, bs). 54" -{ f

(4-met hyl -2, 5-di oxoi mi dazolidin-4-yl)nethyll sulfonyll-1,1"-biphenyl -
carbonltrlle LCGMS(APCI) mz very weak 370 (MH). "H NNR (DMSO-d6): 6 1.26

10, 8101 Sl B Rodat st LG, %“5 eniﬁ%?%%%?dff@%ﬁth 03Ent oi ne

_4 N F N far@s%ﬁao AfitrQoblin th%lkba(cubn n@xﬂare! wa BRI RSORE aflhi¥ %yabb@hllaﬁh |a§1dr oute
I's shown overleaf. 20 WO 02/074750 PCT/ SEO2/ 00475 155 H ()" ~S N~
TO and extracted into ethyl acetate. The product was purified by flash chromatography on
silica, eluting with 25 % ethyl acetate : iso-hexane to give 277 mg product.
s GOMSm/z:242[MY].
'"H NMR (CDCl): 8 2.33 (3H, s); 3.73 (2H, s5); 7.37 (1H, s); 7.42-7.48 (4H, m); 7.54-7.59

(4H, m).

The following compounds were prepared as described in the synthesis of 1-(1,1"-biphenyl-
10 4-ylthio)propan-2-one

4'-[(2-oxopropyl)thio]-1,1'-biphenyl-4-carbonitrile

GC/MS m/z: 267 [M +].

'H NMR (CDCly): § 2.34 (3H, s); 3.75 (2H, s) 7.44,7.54 (4H, abq, J=8.5 Hz); 7. 67 7.74
15 (4H, abq, J=8.5 Hz). '

1-({4'-[(trifluoromethyl)oxy]-1,1'-biphenyl-4-yl}thio)propan-2-one

GC/MS m/z: 326 [M +]. ' |

'H NMR (CDCly): & 2.34 (3H, s); 3.73 (2H, s); 7.30 (2H, d); 7.43 (2H, d); 7.51 (2H, d);
20 7.58 (2H, d).

1-(1,1'-biphenyl-4-ylsulfonyl)propan-2-one

1-(1 ,1'-biphenyl-4-ylthio)propan—i—one (69 mg, 0.28mmol) was stirred at room

temperature with sodium bicarbonate (72 mg, 0.85 mmol), oxone ((525 mg, 0.85 mmol),
25 water (5 ml) and methanol (10ml) for 3 hours. Water (50 ml) was added and the product

extracted into ethyl acetate (3 x 25 ml). The extracts were brine washed, sodium sulphate

dried and evaporated to give 78 mg (99%) product that was of sufficient purity to use with

out further puriﬁcatibn.



0 (90%9 N OH HHbSNO~,, N+O OH.OH AB ONA--~ClI1S~-0
(9599 OONC NNHAdO -hCNOH (80% F/ F Reagents and conditions:
a) KCN, Nwo@287478t OH/ H20, +90C, 3h. b) Chiral separati on, PCHSRAARKS AD,

Met hanol as eluent. c) Cl2 (g), AcOH H20, <+15C, 25m n. d)

Di i sopropyl et hyl am ne, THF. -20C, 30 mn. 5 Experinental procedures
(59)-5-({ f

4- (4-fl uorophenyl) pi peridin-1-vllsul fon%z} nmet hyl ) - 5- et hyl i m d"azol i di ne-

2, 4-di one 4-(4-Fl uorophenyl ) pi peridi ne hydrochloride (63 ng, 0.29 nmol) was
taken up in 3 nL of 10 dry THE, neutralized with diisopropyl ethylam ne (50

L, 0.29 mf(a gug) ﬁﬁﬂ | ce-wat er bat h.
[ (4S)-4- met y%/l (?dlﬁoxo i mvdazol odi n- 4-yl ] net hanesul fonyl chloride (80 nyg,

0. 35 ol YHWaeIR: ;R8O &f (381, sE Ui [RPYsY; 914410548(3H, hl; 7H2R2EPY); etsby’v am ne
(50 L, 0.29 mmol) was added and the reaction m xture was stirred

anbi ent t ¢hpeate JFBO6UHWIi |l LG MS (APCI) i ndi cat ed consunpti on of the am ne.
The reaction m xture was eva

o
4'-[(2-oxopropyl)sulfonyl]-1 p %lphenyl-4-carbomtrlle
s The title compound was prepared as described in the synthesis of 1-(1,1'-biphenyl-4-
ylsulfonyl)propan-2-one. '

'H NMR (DMSO-dq):  2.48 (3H, s); 4.23 (2H, s); 7.74 (2H, d); 7.81 (4H, t); 8.02 (2H, d).

HYDANTOINS OF FORMULA II

10
The following compounds were prepared as described in the synthesis of (5R,S)-5-[4-(4-
Fluoro-phenyl)-piperidine-1-sulfonylmethyl]-5-methyl-imidazolidine-2,4-dione (Exa}npl e

R R2 |z Analysis @

= O\ ’

S LI Me SO2 m/z 396 (MH+)
cl

F?<O : Me S(0) m/z 413 (MH+)

©~ Me SO2 m/z 345 (MH+)
Nc—©- Me SO2 m/z 370 (MH+)

15 M: For NMR-data see experimental part.

imidazolidine-2.4-dione

LC-MS (APCI) m/z 396 (MH+), |
0 'HNMR (DMSO-d6): § 1.27 (34, s); 3.71, 3.78 (1H each, ABq, J=15.0); 7.23 (1H, d);
7.36-7.41 (2H, m); 7.82-7.87 (3H, m); 8.04 (1H, dd); 8.27 (1H, d); 10.79 (1H, s).



WO 02/ 074750 PCT/ SE02/ 00475 156 and the residue taken up in EtCH and
heated to 50 C and all owed to cool before water was added. The

preci pi t aved2prosuct was col |l ected and washed wi th Et OH waCerSEazieh4dy i ed in
vacuumto yield 87 ng. LCGMs (APCl) mz 370 (M#). 5 1H NVR (DVMSO-d6): 8
10.73 (1 H s); 801 (1 H s); 7.29 (2 H dd); 7.11 (2 H, dd); 3.61 (2 H,
dd); 3.50, 3.33 (1 H each, ABq, J=14.7 §$§; 2.91-2.80 (2 H m; 2.67-2.57
(1 H mM; 1.82 (2 H d); 1.62 (2 H, ddd)y; 1.33 (3 H s). The starting
materials were prepared as follows: 10 5-nethyl-5-{ [(phenyl nmethyl)thi o]
met hyl }i m dazol i di ne-2, 4-dione A steel vessel was charged with ethanol and
wat er (315nm/135nm.). 31.7g (0.175 nol) of benzylthi oacetone, 22.9g (0.351
nol ) of potassium cyanide and 84.5g (0.879 nol) of anmmoni um carbonate was
added. Thes-chiosed-{(4antihyurfeashphynglokgiyridinén 15 oil bath (bath
tenperature 90 C) under vigorous stirringyfor 3h. The reaction vessel was

cool ed wi thSidecdlosepysidigen(15t8g) 10mmely dtmeshylswifonylphenol(dS9ey blmomabedd t o
dryness a e id,residue parti.t.i qne 400 nL water and 700 mL
ethylacetgﬂ%&g?&ig%%gﬁﬁF%ﬂ.“ﬁ%@uﬁﬁwép9gﬁg§§£&3@£§;?ﬁ 3%%%%@94?d39ﬁ9pﬁéetate
(300 ni). pie i Washed .M i.pe
(150 n0), 0TS NagLEinet R e ROSE0 RTIMASTAR Al 1 RAH B Fk b
product ditetwesn K OyaidaitiO Az Thd @0gaitic sHfase dvasliiiod onetNa860),was eagdeded. 0 't he
oi | . Evaporation gave the product as a slightly yellow sh owder,43.8 ¢
(90% . LCHaptqng crd: & was added(trthg resitpe wgah@ws@lld@yasa"ﬂtel Loffi1 8219, s); 8.00
(1H s): 7s3ps7.20 (5H m); 3.76 (2H 's); 2.72, 25 2.62 (1H each, ABg,
J=14. 0 H)?%%)29 (3H s). 13C NVR (DVBO-d6) 8:

177. 30, 156, BR/APCHLmb2B4AA2$. 24, 126. 77, 62-93,37.96,  36.39, 23.15. WO

02/ 074750 PCT/ SE02/ 00475
10 'HNMR CDCl;: 8 3.09 (3H, s); 7.02 (1H, d); 7.33 (2H, d); 7.76 (1H, dd); 8.00 (2H, d);

8.17 (1H, s).

S-methyl-5-]({4'-[(trifluoromethyDoxy]-1.1'-biphenyl-4-

ylisulfinyl)methvljimidazolidine-2.4-dione

15 S5-methyl-5-[({4'-[(trifluoromethyl)oxy]-1,1 '-biphenyl-4-yl}thio)methyl] imidazolidine-2,4-
dione (48 mg, 0.112 mmol) was stirred at room temperature with oxone (50 mg), sodium
bicarbonate (50 mg), water (5 ml) and Methanol (10 ml) for 18 hours. The solid was
filtered off and crystalissed from ethanol to give 20 mg of the title compound.
LC-MS(APCI) m/z very weak 413 (MH+). |

20 'HNMR (DMSO-dg): § 1.41 (3H, s); 3.04-3.27 (2H, m); 7.47 (2H, d); 7.67-7.73 (2H, m);
7.78-7.90 (5H, m), 8.21 and 8.37 (1H, 2 s); 10.79 and 10.91 (1H, 2 s)
5-methyl-5-[({4'-[(trifluoromethyl)oxy]-1,1'-biphenyl-4-yl}thio)methyllimidazolidine-

. 2,4-dione

LC-MS(APCI) m/z very weak 397 (MH+).

25 'HNMR (DMSO-ds): & 1.33 (3H, s); 3.29 (2H, s); 7.42-7.45 (4H, m); 7.61 (2H, d); 7.77
(2H, d); 7.99 (1H, s); 10.75 (1H, s). |



157 (5S)-5-nethyl-5-1 [ (phenyl methyl)thio] methyl}imdazolidine-2, 4-dione
The title conpound was prepared by chiral separation of the racemc

mat eri al WeiRQ74€50 250mMm x 50mm col umm on a Dynam ¢ Axi al CORSEeZ&I40h
Preparative HPLC system The stationary phase used was CH RALPAK AD,

el uent =Met hanol, flow=89nL/ m n, 5 tenp=anbient, WW=220nm sanple
conc=150ny/ nL., injection vol une=20nL. E{genti on tinme for title conpound =
6 mn. Analysis of chiral purity was ma using a 250mm x 4. 6mm

CHI RALPAK- AD columm from Daicel, flow=0.5nL/m n, eluent=Ethanol, Uv=220nm
t enp=anbi ent . Retention time for title conpound = 9.27min. 10 Purity

esti mat ed sty PORIHRRYI-4VIsWHoh ANGbohy i M%*ﬁg@%gg{;%@%ﬁo 3

(c=0. A g/ M~ NCOH, T=20C).  H NVR (DI TS5), 8.00 (1H, s);
7.35-7. 20Lc5MS(APCI}3m7iz63452(MHs) 2 72, 2.62 (1H each, ABq, J=14.0 Hz);
1.29 (3H 15 13 MR ( DMSO- dG% 5: 177.30, 156.28, 138.11, 128.74,
128.24, 128 R(@,_MS@ d6$75 ba7 (e):3872, 38 W@H, @bq;)/=35 AdlAy 748 (1H, 1); 7.52

henyl 4- h ound was
 Cohemy| o)1 % Bl TBE U Ltz a2 98360 By g ggmoound v
50mMm col um on a Dynam ¢ Axial Conpression Preparative HPLC system The
stationary phase used was CH RALPAK AD, el uent=Methanol, flow=89ni/m n,
t emrp=anbi dR{[(4-Dh&tR i idazolidiz—4- i

Retention tine for title conmpound = 10 mn. Analysis of chiral purity was
made usi ngabopitmien x 4. 6nm CHI RALPAK- AD col um 25 from Dai cel ,

fl ow=0. 5 Eth t nbi ent. Retention tine f
ol e conbor Al MR WIS P ared (o 5605 ce. LCNE
(APCI) 7 RIMRQDME ) dg): o B2OBEBR);3 . 14384Chy, Abq, MEVHZ 20O, s); 7.91-

10 8.03 (8H, m); 10.81 (1H, s).

EXAMPLE 17

15 Synthesis of enantiomeric pure hydantoins

0 H
I W : N
. - o)
OO Y
HN O H
%NH
O F

Representative synthetic route is shown overleaf.

20



WD 02/ 074750 PCT/ SE02/ 00475 158 1H NVR (DMSO-d6) 8: 10.74 (1H,s); 8.00
(1H, s); 7.35-7.20 (5H, m; 3.76 (2H, s); 2.72, 2.62 (1H each, ABg, J=14.0
Hz); 1.29%W03Rlo7450 13C NVR (DMSO-d6) 6: 177.31, 156.30, 1P8THEN2/4@S 74,
128. 25, 126.77, 62.94, 37.97, 36.40, 23.16. 5
[ (4S)-4-nmet hyl -2, 5-di oxoi mi dazol i di n-4-yl ] net hanesul fonyl chloride
(5S)-5-nethyl -5- { [(phenyl nethyl)thio]nethyl} imdazolidine-2,4-dione
(42.6g; 0.17mol) was dissolved in a nmiXure of AcOH (450 nL) and H20 (50
m.). The m xture was imersed in an ice/water bath, Cl2 (g) was bubbl ed
t hrough the solution, the flow of gas 10 was adjusted so that the
tenperature was kept bel ow +15 C. After 25 nmin th §plution became
yel | owgreen i Cd ourséﬁzgéésanﬁie af Wit hdsawntfon_Lg/ M5 and HPLC
analysis. It sl d t hat artiggmﬁat-i was co d. The yell ow cl ear
solution was strrred for 30 mn and an~opaque s®l utgon /slurry was formned.
The sol vent was renoved on a rotary evaporator using waterbath with
tenperature held at 15 +37C. The yellow sh solid was suspended in Tol uene
(400nmL) and sol vent renoved on the sane rotary evaporator. This was
repeated once nore, The crude Hroduct was t hen susp nq$d i n iso-Hexane
(400nm.) and Rar mgd g +29 I gtirri et ur y all owed to coo
to roon1tenpefat’ pef ore t iE%Zoluﬁle prioduct enmoved by
filtration, washed™w th i s@ ne (6x100nt), and.d ieé under 20 reduced
preassure at +50C over night. This gave the produgt as a slightly yell ow
powder. (Obtained 36.9 g (95% of the title conpodnd. Purity by HPLC = 99%
NVR supported that purity. [a]D=-12.4 (¢=0.01 g/nm., THF, T=20 C). 1H NWR
(THF-d8): S 9.91 (1H, bsé; 7.597,(1H, s); 4.53, 4.44 (1H each, ABqg,

H

J=14.6Hz); 25 1.562 (s, BN, 13C NVR (THF-d8): 8 174.96; . 155. 86;
70.96; 61.04 23-66- W@,ﬁi«om 7507PCT/ SE02/ 00475

95% N
(95%) o~ H

C .

‘ ' . ‘ o : H
\\S : N
NH d N \\Oji =0
N
+ ¢ ——m o) H
(80%)
F F :

Reagents and conditions: a) KCN, NH,CO;, EtOH/H,0, +90°C, 3h. b) Chiral separation, CHIRALPAK AD, Methanol as

eluent. c) Cl, (g), AcOH/H,0, <+15°C, 25min. d) Diisopropylethylamine, THF. -20°C, 30 min. ~ ~

Experimental procedures

(55)-5-({[4-(4-fluorophenyDpiperidin-1-vl]sulfonyl}imethyl)-5-methylimidazolidine-

2,4-dione ‘
4-(4-Fluorophenyl)piperidine hydrochloride (63 mg, 0.29 mmol) was taken up in 3 mL of
10 dry THF , neutralized with diisopropylethylamine (50 pL, 0.29 mmol) and cooled on an
ice-water bath. [(4S)-4-metyl-2,5-dioxo-imidazolodin-4-yl]Jmethanesulfonyl chloride (80
mg, 0.35 mmolj was added and after stirring for 10 min, diisopropylethylamine (50 pL,
0.29 mmol) was added and the reaction mixture was stirred at ambient temperature until

LC-MS (APCI) indicated consumption of the amine. The reaction mixture was evaporated



159 [(4R) - 4-net hyl - 2, 5- di oxoi m dazol i di n-4-yl ] met hanesul f onyl
Fol | ow ng the procedure described for

chl ori de

[ (4S) - 4- wOhglo7€256- di oxoi m dazol i di n-4- yl ] et hanesul f onyPCElISE02/00des

Starting from

(5R) - 5- net hyl - 5- {[ (phenyl met hyl ) t hi o] net hyl }i ni dazol i di ne- 2, 4-di one 5
(10.0g, 40mml ). Cbtained 8.78g (96% yi ) of the title conpound. Purity
by NVMR > 98% [a] D=+12.8 (c=0.01g/nl, TH¥ T=20C). 1H NWMR (THF-d8): b 9.91

(1H, brs); 7.57 (1H, s); 4.53, 4.44 (1H each, ABg, J=14.6Hz);

o 1.52 (s,

3H, CH3). 13C NWR (THF-d8): S 174.96; 155.84; 70.97; 61.04;, 23.66. EXAWLE

synt hos St SRl B AR O PR oD ool flgui et vEhob WET

| NTERIVEDI
mz 185

(MH); 1H NMR data

WEESddWH. Mae prvelpyiaied prothct waltadlleéftd antbakhedkttNMROHARME an dell N
NN 2 198 (M) : 1H NVR data WO 02/ 074750

PCT/ SE02/ 004¥&mumite(yield 87 mg.

10

15

20

25

LC-MS (APCI) m/z 370 (MH+).

'H NMR (DMSO-dg): § 10.73 (1 H, 5); 8.01 (1 H, s); 7.29 2 H, dd); 7.11 (2 H, dd); 3.61 (2
H, dd); 3.50, 3.33 (1 H each, ABq, J/=14.7 Hz); 2.91-2.80 (2 H, m); 2.67-2.57 (1 H, m);
1.82 (2 H, d); 1.62 (2 H, ddd); 1.33 (3 H, s).

The starting materials were prepared as follows:

5-methyl-5-{[(phenylmethyl)thio]Jmethyl}imidazolidine-2,4-dione

A steel vessel was éharged with ethanol and water (315mL/135mL).

31.7g (0.175 mol) of benzylthioacetone, 22.9g (0.351 mol) of potassium cyanide and 84.5g
(0.879 mol) of ammonium carbonate was added. The closed reaction vessel was kept in an
oil bath (bath temperature 90 °C) under vigorous stirring for 3h.

The reaction vessel was cooled with ice-water (0.5 h), the yellowish slurry was evaporated
to dryness and the solid residue partitioned between 400 mL water and 700 mL
ethylacetate and separated. The water-phase was extracted with ethylacetate (300 mL). The
combined organic phases were washed with saturated brine (150 mL), dried (Na,SOy),
filtered and evaporated to dryness. If the product 4did not crystallize, 300 mL of

dichloromethane was added to the oil. Evaporation gave the product as a slightly yellowish

_powder,43.8 g (90%).

LC-MS (APCI) m/z 251.1 (MH+).

"H NMR (DMSO0-dg) 8: 10.74 (1H,s); 8.00 (lH,‘s); 7.35-7.20 (5H, m); 3.76 (2H, s); 2.72,
2.62 (1H each, ABq, /=14.0 Hz); 1.29 (3H, s).

C NMR (DMSO-dg) 8: 177.30, 156.38, 138.11, 128.74, 128.24, 126.77, 62.93, 37.96,
36.39, 23.15.



C _/ Nmz 218/220 3:1 (M#); 1IHNWR data O F F NNmz 247 (M#); 'H
NVR data ONC N Cmiz 204 (M#): 'HNWR data 11 0 N 1H NVR data o O 'H
NVR data WO oblo@7s6 O AN 'H ~ ~ | NMVR data \ YoN 'H NVR da&Ca/SER/04¥ 1H NVR
data NNNOjJ IHNWR data N OI mz 225 (M#) ~ NNN nz 240 (M)
U,YN\ | oNmz 235 (M#) NC O\ Nmz 203 (M) ~0 \ oN miz 208(NMH+)

FOIl omz 262 (M#) F NF
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(5S)-5-methyl—5-'{ [(phenylmethyl)thio]methyl}imidazolidine-2,4-dione
The title compound was prepared by chiral separation of the racemic material using a
250mm x 50mm column on a Dynamic Axial Compression Preparative HPLC system. The
stationary phase used was CHIRALPAK AD, eluent=Methanol, flow=89mL/min,

5 temp=ambient, UV=220nm, sample conc=150mg/mL, injection volume=20mL.
Retention time for title compound ~ 6 min. '
Analysis of chiral purity was made using a 250mm x 4.6mm CHIRALPAK-AD column
from Daicel, flow=0.5mL/min, eluent=Ethanol, UV=220nm, temp=ambient.
Retention time for title compound = 9.27min.

10 Purity estimated to >99% ee.
LC-MS (APCI) m/z 251.1 (MH+).
[]p=-30.3° (¢=0.01g/mL, MeOH, T=20°C). ,
'H NMR (DMSO-dg) 6: 10.74 (lH;s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76 (2H, s); 2.72,
2.62 (1H each, ABq, /=14.0 Hz); 1.29 (3H, s).

15 PCNMR (DMSO-dg) 8: 177.30, 15628, 138.11, 128.74, 128.24, 126.77, 62.93, 37.96,
36.39, 23.15. | '

(5R)-5-methyl-5-{[(phenylmethyl)thio]methyl}imidazolidine-2,4-dione
The title compound was prepéred by chiral separation of the racemic material using a
20 250mm x 50mm column on a Dynamic Axial Compression Preparative HPLC system. The
stationary phase used was CHIRALPAK AD, eluent=Methanol, flow=89mL/min,
tefnp=ambient, UV=220nm, sample copc=15 Omg/mL, injection volume=20mL.
Retention time for title compound = 10 min.
Analysis of chiral purity was made using a 250mm x 4.6mm CHIRALPAK-AD column
25 from Daicel, flow=0.5mL/min, eluent=Ethanol, UV=220nm, temp=ambient.
Retention time for title compound = 17.81 min.
Chiral purity estimated to >99% ee.
LC-MS (APCI) m/z 251.0 (MH+).
[a]p=+30.3° (c¢=0.01g/mL, MeOH, T=20°C).



O " mz 214 (M#) F | T IN W 02/074750 PCT/ SE02/ 00475 161 O N iz
212 (M) O NC| Nmz 203 (M#H#) \O\ ( Nnmz 208 (M#H#) C O\ 'ONniz

246 (MHHWOG20747F0 F\ | O "N miz 214 (M#) ~"~/1 O\ O RCWSEOZBB7{ MH+)
IKN OCN mz 220 (M#) cl \ Nmz 197 (MH#); 1H NMR data \ ON Nz 285
(MH#) O mz 195 (M#); IHNWR data HON OBr \ IN mz 257, 259 (M) ~ F

N/--\ Nmz 258 (M#) \ N
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'H NMR (DMSO-ds) 8: 10.74 (1H,s); 8.00 (1H, s); 7.35-7.20 (5H, m); 3.76 2H, s); 2.72,
2.62 (1H each, ABq, /=14.0 Hz); 1.29 (3H, s).

BC NMR (DMSO-dg) 8: 177.31, 156.30, 138.11, 128.74, 128.25, 126.77, 62.94, 37.97,
36.40, 23.16.

[(4S)-4-methyl-2,5-dioxoimidazolidin-4-ylmethanesulfonyl chloride
(55)-5-methyl-5-{[(phenylmethyl)thioJmethyl} imidazolidiﬁe—2,4-dione (42.6g; 0.17mol)
was dissolved in a mixture of AcOH (450 mL) and H,0O (50 mL). The mixture was
immersed in an ice/water bath, Cl; (g) was bubbled through the solution, the flow of gas
10 was adjusted so that the temperature was kept below +15 °C. After 25 min the solution
became yellow-green in colour and a sample was withdrawn for LC/MS and HPLC
analysis. It showed that starting material was consumed. The yellow clear solution was
stirred for 30 min and an opaque solution /slurry was formed.
The solvent was removed on a rotary evaporator using waterbath with temperature held at
15 +37°C. The yellowish solid was suspended in Toluene (400mL) and solvent removed on
the same rotary evaporator. This was repeated once more.
The crude product was then suspended in iso-Hexane (400mL) and warmed to +40°C
while stirring, the slurry was allowed to cool to room temperature before the insoluble
product was removed by filtration, washed with iso-Hexane (6x100mL), and dried under
20  reduced preassure at +50°C over night. This gave the product as a slightly yellow powder.
‘OBtained 36.9 g (95%) of the title compound.
Purity by HPLC = 99%, NMR supported that purity.
[a]p=-12.4° (c=0.01g/mL, THF, T=20°C).
'H NMR (THF-dg): 8 9.91 (1H, bs); 7.57 (1H, s); 4.53, 4.44 (1H each, ABq, J=14.6Hz);
25 1.52 (s, 3H, CHj).
- 1BC NMR (THF-dg): 8 174.96; 155.86; 70.96; 61.04; 23.66.



O_ M/Nmz 270 (MH#) N~\ cl ~\ \ UNmz 274, 276 (M#) F F-~F Nmz
324 (M) O/ V'V N\ -/Nc | CON-/N mz 230 (M#) WO 02/ 074750

PCT/ SE02/WO04Z5747362 . L N N~ UN mz 229 (M#) N mz 24PCTISEH)/004% N. NON
mz 265 (M#) Al other am nes used are comercially available or earlier
described. 4-{4-[(trifluoronethyl)oxy]phenyl}piperidine trifluoroacetic
acid Pd(PPh3)4 (87 ng, 0.0075mml), LiC (190 ng, 4.5 mol ), tert-butyl 4
5 {[(trifluoronethyl)sulfonyl]oxy}-3, 6-#%hydropyridi ne-1(2H)-carboxyl at e
(0.50 g 1.5 mol), 4-(trifluoronmethoxy)phenyl boronic acid (0.43 g, 2.1
mol ) and aq Na2CGO3 (2 m, 2N solution) were mxed in 5.2 nL DME and

heat ed at Cfo by cooling to roomtenperature and
concent raﬂé%)d'ﬁ’&@ hy ‘ezeﬁugg’d‘oﬁ? azqljdin-dry]imethangsilfonyhehlgride ¢ j oned bet ween

DCM (110 ?Eb%@@g?@%ﬁ %Q dgggrlb o‘?g{?@gﬁ%%thgpg 558 01 Fﬂ%ﬂldl 9. (0.6 ).

The | aye er’-ex h DCM (3 x 10
m.). The 9Qﬂﬁt}ﬁﬁ§h1@ﬁogﬂm}ﬁoric&yers were dried (Na2804) and concentrat ed.
Purification by colum chromatography (Si 02, Heptane/ Et hyl acet at e/ DCM

5:1: 1) gaStartieg fromyBR)-54methyk-3 l{[(thim%ybtb&qﬂ)rpﬂwh}y@d&pﬁdmea 4-dione
5 (10.0g, 40mmol).

Obtained 8.78g (96% yield) of the title compound.

Purity by NMR > 98%.

[0]o=+12.8° (¢c=0.01g/mL, THF, T=20°C).

'"H NMR (THF-dg): & 9.91 (1H, brs); 7.57 (1H, s); 4.53, 4.44 (1H each, ABq, J=14.6Hz);
0 1.52 (s, 3H, CH;).

BC NMR (THF-ds): 8 174.96; 155.84; 70.97;.61.04; 23.66.

EXAMPLE 18

Compounds with the general formula

o) :H
\\S : N
0 H

were synthesised according to the method described in Example 17.
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20  AMINE INTERMEDIATES

Amine Analysis
m/z 246 (MH+); 'H NMR data

H m/z 185 (MH-+); 'H NMR data
N

=7 X\ m/z 198 (MH+); 'H NMR data




di hydr opyri di ne- 1( 2H) - car boxyl ate (0. 27g, 52% . The product and 5% Pd/ C (30
ng) was is mxed in MeOH (3 nL) and stirred under H2 (1 atm for 24 h. The
m xt ure \Wa® okiov47686 ed t hrough Celite and concentrated to giPC#/SEe2/e04ut vyl
4-14- (trifluoromethoxy)phenyl]piperidine-I|-carboxylate (0.23g, 86% . The
crude product was dissolved in a mxture of TFA (2 nL) and DCM (4 nL) and
stirred at RT for 2 h. The reaction m xture was concentrated and purified
by preparative HPLC to give the title 285@onmpound (0.14 g, 58% three steps
26%9. LC-MS (APCl) mz 246 (MH). 'H NI\/R (CDC13): S 9.38 (1 H bs); 8.97
(1 H bs); 7.26 (2 H dy; 7.20 (2 H 3.60 (2 H _bd); 3.07 (2 H q);

8 L e 2,00 (0 R L e NG -5 (5

4-[ (4-chllor ophenyl ) et hynyI 1-1, 2,3, 6} aﬁ;rahydr opyrl di ne hydr chl ori de

PdC12( PP3)y 247 sy <007 mmot)—andjCot—(13—ng;— 007 mmot)—were di ssol ved
in Et3N |(2 @THE (8.4"nl) |m@eT47 ML) SHINMIR @rgon [and stirred for
10 min. AF tent-butyl 4t{

[(trifluoro thyI ) sul fonyl ] oxy} -3, 6f di hydropyri di ne-1(2H) - car boxyl ate (0. 46
5 g 1.4 qol | -apel : tThynyl pyridine (152 L, I.5 nmol) in 3.9 nL THE was
added. The re ctijlon Im xture was st mfzell)éla(MIﬂ?ﬁ);erNM]R,daﬂziethyl et her was
added and nt ecipitate was filtered off. The clear sol utlion was washed
wi th saturat us NH4CLl, water|, Brine and dried (NaZS 4).
Concentrdtl/@ﬁd q{l ification by cpHMNMRHE#8mat ography (Si (2,
Hept ane/ Diét et 1:2) gave terf-butyl 4-[(4-chlorophenyl)ethynyl]-3,6
10 di hydnd yrl di_ne- 1(2H) car boxyl atqﬁg%{ﬁﬁﬂ 5 58%. The product was

di ssol velmﬂgrfﬁ m.) and conc H ‘%and stirred at ([RT for 30 mn.

tl

Concentr times with tjoluene and Et OH gave the|title conpound
(0.20 g, LT epb 57— LG NME(APCH Mz 21822631 (MH). 'H NWR
( DVMSO- d6) Riﬂ/@ bs): 7.49- 7. YANMR Bhtan); 6.24-6.11 (1 H, m);

n.

3.75-3. 63 3.25-3.15 (2. H, m): 2.48-2.42 (2 H,
U 'H NMR data
F . N N

FF )
. /NTO ) HNMR data
N N
N (o]
\/E/\”/ 'H NMR data
N N ‘
Z Q
| \C m/z 225 (MH+)
~o N N
/_\
/ B m/z 240 (MHE+)

\n/ @ @ m/z 235 (MH-+)
U U | /7203 (MEH)
/OQOU m/z 208(MH+)

rR o 0

T U U m/z 262 (MH+)

/@oﬁ miz 214 (ME)
N

"




The follow ng am nes were prepared in a simlar way as desci bed for 4-[(4-

chl or ophenyl ) et hynyl J-1,2, 3, 6-tetrahydropyridi ne hydrochl oride.
2- (1, 2, 3, %oteewr&abydr opyri di ne-4-yl et hynyl ) pyri di ne

(MH+). 'H NMR (CDCL3): 8 8.59-8.55
H m; 7.20 (1 H ddd); 6.30 (1 H,
2.37-2.31 (2 H m. 25

4-[(4-nethy|phenyl)ethynyl]-1,2,3,6-tetﬂ§ﬂydropyridine

198 ( MH+)

6.06 (1 H,

m; 2.37
2- (Pi peri
nmol ,

di met hoxyet h

?3€;ZL%. 4- hydr oxyp
ut t hyl pyri di ne

2-chl or o-
(30 m).

ni ght. Af
sol vent s

wat er ang

Na2SO4 arf

559

|
e—sqtupio
hydride-suspEEig6n. The reaction wa

‘H NMR (CDC13): S 8.91 (
hc\; 3.93-3 80 (2 H, m

(1H
bs) ;

n,
3.51 (2 H, q);

7.64 (1 H, dt);

1 H bs);
3.49-3 335 (2 H m;

7.33 (2 H, d);
2

3.04 (2 H,

20

LC- MSPCARED)00IIS 185

7.43-7.39 (1
t);

LC-MS (APCl) iz

7.15 (2'H, d);
73-2.60 (2 H,

(3 HNET 02/ 074750 PCT.
di pg>y

r+5-trif|uorone1

RRRLORTER, o
6 paris

.21g, 12 mol

&géh ed in dry di

3

[ Al ool
was o aduucud—u

tep | i ngvMater was car

u'ﬁ‘.

5nE DOg ay 80 C under

Sodi um hydri de (0.52g,

e T epDVYed Dy Totary eva
| agﬁgégyﬁth et hyl ace
(e ora . The residue

DOT at T oM. The TesTdue was
[ av/e246T{MHe) gani ¢ phase
was chromat ogr aphed on s

el uting wrh 80:c20:~2 EtOACT MeOH ET 3N 10 affording I.70 (6

conmpound ael owloi |, which crypmét2ls@dHajter a few ho
(APCl) m|z"2%7. 1 (@). 'H NVR (CDOL3): 6 8.40 (1 H, s); 7.7
J=2.52, § 74 t%z; 5.25-5.17 (1 H,
(2 H m; pmdp232MEH ) ; 1.83 is (
1.73-1. 6% ines were prepared in a

desci bed
f 1 uor onet

3. 70 A 1 H d, J=8
%83‘?3\@{, m; 2.10-
) 12MNd, ). The following a

\ bed_ he synt hesi
g§§i£§rVdi e N

snﬁgziskhhgkperidin-4 yl 0X%

m/z 220 (MH+)

m/z 197 (MH+); '"H NMR data

\_/
©\/o N Q m/z 285 (MH+)
L o
/N (o]
] @ m/z 195 (MH+); 'H NMR data
HO X N
/N (o]
ye U m/z 257, 259 (MH+)
=N
F L) NCN m/z 258 (MH+)
\ =N
o @ NCN m/z 270 (MH+)
=N
o ) ) m/2 274, 276 (MH)
F
F—F =N\ m/z 324 (MH+)
o] \ / N\__'_/N
W “C” m/z 230 (MH-+)

12
in dry

and
t hoxyet hane

ni trogen over

ef ul |y added to the mxture and the

di ssol ved in

s dried over
ilica gel

of the title
urs. LC-MS
4 (1 H dd,

m; 3.19-3.08
1 H s);
simlar way as
y)-5-tr




20 6-(Piperidin-4-yloxy)-nicotinonitrile LCGM (APCl) mz 204.2 (M#). 'H
NVR (CDC13): 6 8.45 (1 H, s); 7.76 (1 H, dd, J=2.40, 8.77 Hz); 6.78 (1 H,

d, J=8.
. 10- 2.
NEt hy
. 7.4

Pi pe
H, d
4-3.

5- Et hyl -
s); 5.1

5

10

15

20

25

;333

7™WOHK2)p74750 28-5. 17 (1 H m; 3.19-3.09 (2 H m); 2PBISEOZN4(2 H, m);
01 (2 H mM; 1.74-1.63 (2 H m. 25 :

| - 2- (pi peridin-4-yloxy)-pyridine 1H NVR (Methanol-d4): 6 7.90 (1 H,
6(1H dd, J=2.47, 8.46 Hz); 6.68 (1 H, d, J=8.50 Hz); 5.07-4.98
315307(2H m; 2822731(5%H m; 2.23 (3 H, s); 2.07-1.97
1.84-1.74 (2 H, m. WO 02/074750 PCT/ SE02/ 00475 165

' i di ridine 1HNWVR (CDC13): 5 7.44 (1 H, t,

- 6] 0]
He) N 25X 2 ANdd, J=1.83, ] 19-5.11 (1 H m: 3.82 (3
3.2@‘%€}Ewm, 2.96-2. 8! 62}?1\4{‘5’)2 13-2.05 (2 H m;
FO-6-(
J

4

peridine-4-yroxy)-pyridine 1H NWR
7] 60z 2481 @¢4HHy) ; 6.96 (1 H,| dd, J=0.66,

: . 8l19 Hz): 5. 25.5 14 (1 H In); 3.28-3.18
3 O M m; 2. 197287 \iRakh m; 1.93-1.180 (2 H, ).
0-|2- ( pi ' 4- \-dxy) -pyri m I%/dlgz(g)j(l\cltﬁEI\/R(CDClB): 8 8.36 (2 H, s);
.06 (1 H M, 3.29-3.18 (2 H_m; 2.98-2.87 (2 H M, 2.21-2.08 (2

1. g¥l gthgqar{x@eﬂusqﬁ are ggmunercially available or earlier described.
ridin-4-yloxy)-4-trifluoronmethyl-pyrimdine 1H NVR (CDCl3): 8 8.75
, J 4.93 Hz); 7.27 (1 H, d, J=5.07 Hz); 5.39-5.30 (1L H, m;

33 L @-friforodne? KéaytpipBridiRe AFRorbAcétk 4did M - 20

2. (%Ilglgrll din-4 ﬁfﬁexwp yrylﬂ%ﬂ(;lglrné 1H NNVR ( Met hanol -d4): 6 8.40 (2 H,

6- PAOBPhGY, (Bl mg), 0. (mmﬁmmm BiCI19) my) 4.5nmipl)2¢e7Bbutyl 4-
{[(trifluoromethyl)sulfonyl]oxy}-3,6-dihydropyridine-1(2H)-carboxylate (0.50 g 1.5

mmol), 4-(trifluoromethoxy)phenylboronic acid (0.43 g, 2.1 mmol) and aq Na,CO3 (2 mL,
2N solution) were mixed in 5.2 mL DME and heated at 85 °C for 3h followed by cooling
to room temperature and concentrated under reduced pressure. The residure was

‘ partitioned between DCM (10 mL), aq Na;CO; (10 mL, 2N solution) and conc NH;OH
(0.6 mL). The layers were separated and the aqueous layer extracted with DCM (3 x 10
mL). The combined organic layers were dried (NazSOy) and concentrated. Purification by
column chromatography (Si
O,, Heptane/Ethylacetate/DCM 5:1:1) gave fert-butyl 4-[4-(triﬂuoromethbxy)phenyl]&,6-
dihydropyridine-1(2H)-carboxylate (0.27g, 52%). The product and 5% Pd/C (30 mg) was
mixed in MeOH (3 mL) and stirred under H; (1 atm) for 24 h. The mixture was filtered
through Celite and concentrated to give terz-butyl 4-[4-
(trifluoromethoxy)phenyl]piperidine-1-carboxylate (0.23g, 86%). The crude product was
dissolved in a mixture of TFA (2 mL) and DCM (4 mL) and stirred at RT for 2 h. The
reaction mixture was concentrated and purified by preparative HPLC to give the title
compound (0.14 g, 58%, three steps 26%).
LC-MS (APCI) m/z 246 (MH+).
'HNMR (CDCl): & 9.38 (1 H, bs); 8.97 (1 H, bs); 7.26 (2 H, d); 7.20 (2 H, d); 3.60 (2 H,
bd); 3.07 (2 H, q); 2.88-2.72 (1 H, m); 2.18-2.01 (4 H, m).
1°F NMR (CDCls): 8 —58.35 (3F), =76.19 (3F).



H m; 2.60 (2 H q, J==7.66, 15.28 Hz); 2.10-2.00 (2 H, m; 1.76-1.66
H m; 1.23 (3 H t, J7.63 Hz). 25

Met hoxywd-0@p7436¢ i di n- 4-yl oxy) - pyri di ne; hydrochl ori de PCT/SE02/00475

4- (5- Met hoxy- pyri di n- 2-yl oxy) - pi peri di ne-1-carboxylic acid tent-butyl ester
(45 nmg, 0.14 mol) was dissolved in THE (3 m) and conc. HO (2 m) was
added. The reaction was stirred at roomtenprature for 2 hrs after which
the solvents were removed in vacuo and W0302/ 074750 PCT/ SE02/ 00475 166 t he
remai ni ng water was renoved by azeotropi c evaporation using Et OH Toul ene
affording 35 ng (97% of the title conpound as oily crystals. LC-M5 (APCl)

. j ' . d fol | ows:
5 it or o- dridporspORRHRIM 208 Bk Byl BB RR R Ba ity he®( 200 1y,
1.39 mol )P@QPP@P(A%%QS).MH%IP&MWI 0134as 0.0% M1)/@ékeiTcﬁss§H8@§r2EﬁgﬂJ0 n).

The m xture was stirre t roomtenperature for 2 days. e 10 m xture was
t hen di | ut(@d mlL}) indCHIE(24 amld) wmslshe direvint bf 4866 amfListivres] fi@ ) Himnkl sddndioreofand

o R B S Sl R b o 87 o e
152,720 1 Tl oy i (633 7 P8 ol $19 . 458 (% adled o)

4- ( 5- Met hauaetibn My gy Wadlithredt a RS0} 28] dlthl Héthe wasGREROX M ihe pa&igitatewts but v
ester Potassiumtert-butoxide (128 ng, 1.14 mmol) was dissolved in dry THE
(10 nml) adtteted of. drhercleap sglutionlivae Washsedrviitx satirated ef e oue INH 611 witers Brime afd 77

, 0.88 mmpl,).  dissolved in _ dry THE_(5 m s added under njitrogen. The
g'gxt ure GQ%(NMS@&- OHF%WIPBI‘%@ P&{lﬁi('aéloﬂ&?y C\é\@‘%&ﬁf’%&"@?@f’ 2 2x/\gi ch
2- Chl or o- E\r}%{n d i din - %] i ssol ved in dr
THE (5 m;:H slggﬁgfggﬁth%el'?)e 8’? ?%’?f%\%\l% ﬂgﬁirgl?lg pﬁ%}ﬁgﬁl a)gyggjdﬁsr oom d
t enperniat urdthydidpgrigdievEDE)-08bex Y1028 o2 584 MEherRed i avdss@laed int TN g3

bet ween H20 and CHC13. The organi ¢ phase was washed with brine and dried
over Na2Sml) apdeone Hd (3 mL) and stirred at RT for 30 min. Concentration several times with

(2
(2
5_

toluene and EtOH gave the title compound (0.20 g, 98%, two steps 57%).

LC-MS (APCI) m/z 218/220 3:1 (MH+).

'H NMR (DMSO-dg): & 9.25 (2 H, bs); 7.49-7.44 (4 H, m); 6.24-6.11 (1 H, m); 3.75-3.63
15 (2H,m); 3.25-5;.15 (2 H, m); 2.48-2.42 (2 H, m).

The following amines were prepared in a similar way as descibed fbr 4-[(4-

chlorophenyl)ethynyl]-1,2, 3, 6-tetrahydropyridine hydrochloride.

20 2-(1,2,3,6-tetrahydropyridine-4-ylethynyl)pyridine
LC-MS (APCI) m/z 185 (MH+).
'H NMR (CDCl): 8A8.59-8.55 (1 H, m); 7.64 (1 H, dt); 7.43-7.39 (1 H, m); 7.20 (1 H,
ddd); 6.30 (1 H, bs); 3.51 (2 H, q); 3.04 (2 H, 1); 2.37-2.31 (2 H, m).

25 4-[(4-methylphenyl)ethynyl]- 1,2,3,6-tetrahydropyridine
LC-MS (APCI) m/z 198 (MH+).
'H NMR (CDCl): 5 8.91 (1 H, bs); 7.33 (2 H, d); 7.15 (2 H, d); 6.06 (1 H, bs); 3.93-3.80
(2 H, m); 3.49-3.335 (2 H, m); 2.73-2.60 (2 H, m); 2.37 (3 H, s).



were renoved in vacuo affording 245 ng (86% of the title conpound as a
brown oil. 25 1H NWR (CDC13): 8 7.95-7.93 (1 H m; 6.86-6:84 (2 H m;
4.95-4.85w0Db2M74789 ; 3.79 (3 H s); 3.25-3.14 (2 H m; 3POTSEIS@4(2 H m);
1.98-1.79 (4 H m; 1.46 (9 H s). WD 02/074750 PCT/ SE02/ 00475 167

4- (5- Met hoxy_pyri di n-2-yl oxy) - pi peridi ne-|-carboxylic acid tert-butyl ester
4- (5- Met hoxy- 1| - oxy- pyri di n- 2-yl oxy) - plperldlne 1-carboxylic acid tert-butyl
ester (200 ngy, 0.62 nmmol) was di ssol ved64n Et OH (5 mM). Indium (498 ny,
4.34 mmol ) and saturated aqueous NHACL(4nl) was added to the solution and
t he reaction was refluxed for 4 days. 5 The mxture was filtered through

celite af coo(h (r}p ﬁnd]%i%e sol ve%ﬁls vver renoved in vacuo. The residue
was chro t B Biex¥)-pitpfugrgm Xltpw et h 5:1 Heptane/ EtOAc af f or di ng
50 nmg (26 158 o COIMRRIY )

7.77 (1 H%g%ﬁ%ﬂg% Istz) 59g’? ?*ﬂ% 3@01}5%458}%5%& %Ew;lﬁxwgﬁ (ﬂggiﬁ,%}’d%c?

J=8. 99 Hz)n dey. cmmeﬂaoayethan&(so mr)l) 43h@Roxypipdridige; (121891 Bmitidl Y ahdt-childro-5-
3.31-3.23 (2 H, r%l 10.2.00-1.91 éz H m; 1.75-1.64 (2 H m; 1.47 (9 H,
s). 4-(4- nyﬂlﬂQ!Plﬁl@ ymyrléﬁ@wasmsa@ﬁ # A dlwﬁw&ﬁh@ﬁ (@@ml). The solution was
4-(4- I b dt 60
mo. 0. 1o ettt SRR SR s R Yo e dlieer ekt o Sy,
The sol vepitfgek boer EPRY Aket &okﬁgmt@“%aém%hﬁlfﬁa@awmgnﬁ%anMﬁ removed
by azeotropi C evaporation using  EtOH Toul ene;” affording 50 mg (100% of

the titl escluegswet @moxey by kratwrypoapention. mﬁemldlkﬂﬁs)dlm)h/ead@wﬁte(r Mdt). The

starting materi al S Erepared as follows:
4- (4- |od05%%49§?‘§¥¥}t%ﬂﬂ%( pGFALe %Pﬁ%ﬁ@}ﬁ Pl@sa@iaa df1%4 PV iNa2P Opandegvappiatedy epar ed

accor di ng- il L 55%
overal | y1of iR ok BRI R icn ) st o 3 Blos ottty
4- (4-Ryri gfforddigyl.7 lo@mj amh@aﬂazmﬁﬁmﬂfrdca@ratg@nw dil, ¥ &ﬁﬂlh&%ﬂ\dfte?ﬁtf@vl}
(Ref. Wellmar et a Het erocycl’. Chem "32(4), 1995, "1159-1164.)
4- (4-.1 odobtwmsy!| ) pi pera2| ne-|-carboxylic acid tert-butyl ester (0.272 g,
0.70 mmol 88 ¢ s¥APCI) myz 247.1 (ME).

'H NMR (CDCls): 5 8.40 (1 H, s); 7.74 (1 H, dd, J=2.52, 8.70 Hz); 6.78 (1 H, d, J=8.74

Hz); 5.25-5.17 (1 H, m); 3.19-3.08 (2 H, m); 2.83-2.73 (2 H, m); 2.10-2.00 (2 H, m); 1.83

15 (1H,s); 1.73-1.62 (2 H, m).

The following amines were prepared in a similar way as descibed described in the

‘synthesis of 2-(Piperidin-4-yloxy)-5-trifluoromethyl-pyridine.

20  6-(Piperidin-4-yloxy)-nicotinonitrile
LC-MS (APCI) m/z 204.2 (ME+).
'H NMR (CDCls): & 8.45 (1 H, s); 7.76 (1 H, dd, J=2.40, 8.77 Hz); 6.78 (1 H, d, J=8.77
Hz); 5.28-5.17 (1 H, m); 3.19-3.09 (2 H, m); 2.83-2.74 (2 H, m); 2.10-2.01
(2 H, m); 1.74-1.63 (2 H, m). '

25
5-Methyl}-2-(piperidin-4-yloxy)-pyridine
'H NMR (Methanol-ds): § 7.90 (1 H, s); 7.46 (1 H, dd, J=2.47, 8.46 Hz); 6.68 (1 H, d,
J=8.50 Hz); 5.07-4.98 (1 H, m); 3.15-3.07 (2 H, m); 2.82-2.73 (2 H, m); 2.23 3 H, s);
2.07-1.97 (2 H, m); 1.84-1.74 (2 H, m).



pyridyl boronic acid (0.078 g, 0.64 mmol es),

tetraki s(tri phenyl phosphi ne)pal |l adium (0.024 g, 0.02 mmoles), 1 M sodium
hydr ogencaiolwonat’eo (1. 0 nL) and 1, 2- di net hoxyet hane (1.5 WRCTAE0ZdA50

PCT/ SE02/ 00475 168 nlL) were stirred under nitrogen at 84C for 3 hours,
taken up in ethyl acetate and washed w th water and brine. The organic
phase was dried over anhydrous sodiumsulfate, filtered, concentrated with
silica (1 g) by rotary evaporation to gﬁve a solid which was applied on a
short silica colum. Elution with dichloromethane, dichloronethane/ethyl
acetate (4:1) and 5 neat ethyl acetate gave 0.060 g (32% yield) of the
title conpound as a white solid and 0.060 g of starting material (the

i odi de), respectively. Yield was cal cul ated from anount of converted

i odi de. LEWYEno£V26l biﬂﬂrﬁiiﬁ@yl@x&ﬁﬁﬂdiné"‘ NVR (Met hanol -d4): 8 8.75 (1 H, d,
J=2.0 Hz); 8.43 (1|S, m; 8.04 (T H m; 7.58 (2H, d, 10 J=8.0 Hz); 7.47
(1H, m; 'HNMR2EDCE): JZ84Q1 ;9. BHHAWH?5 13 H, 2d22-1(8817.90)Hz)15.59°5(1AH]1 s) .
NV [ 3-(Piperidin-4- I»ox¥)-phen | ].- acet am de; hydrochl ori de

0 Hydr oxy et Pt Tt S DaRt B B s S1a POy e Lach ey (800 HEo-178

nmol ) yas:%h%iﬁlved in dry CH2C12 and cooled to -10C. Pol ynmer bound
triphenyl% osphiine (750 ng, 2.25 1s mmol) was added and allowed to swell.
N ( 3- Hydr oxy- phenyl ) -acetam de (340 ng, 2.25 nmol) dissolved in dry THE

was added and the reaction was stirred at -10 C for 10 mnutes after which
DEAD ( 0. 3%-chloro-®-(piperidih¢-dwdexyepparitlive opwi se to the nmixture. Thé reaction

The SELE yNSEE bviedper & F 69U Ry BT Pedpfat s B (L idaPsBnrco™ <
roduced by7p oraty TheEphRr o e prg- AR LB S2EsRIRSY) DRSEAAR. on

KOH and VS &);,2. -2 ed (2¥E m)Na S8t hp sol vent renmoved in vacuo. The
resulting white powder was dissolved in THE (10 m) and conc. HO (10 m)
and stirred at anbient tenperature for 1 hr. The solvents were renoved in

C o SR ASISE SRR Y Py P70l To C evaporation using
powder.  REGMR (ABEL): 8 36 38, 1), 6Md13.06 (1 H, m); 3.29-3.18 (2 H, m); 2.98-2.87 (2 H,
m); 2.21-2.08 (2 H, m); 1.97-1.81 (2 H, m).
15
2-(Piperidin-4-yloxy)-4-trifluoromethyl-pyrimidine
'H NMR (CDCL): § 8.75 (1 H, d, /=4.93 Hz); 7.27 (1 H, d, /=5.07 Hz); 5.39-5.30 (1 H,
m); 3.44-3.33 (2 H, m); 3.28-3.17 (2 H, m); 2.35-2.10 (4 H, m).

20  5-Ethyl-2-(piperidin-4-yloxy)-pyrimidine
'H NMR (Methanol-d4): & 8.40 (2 H, s); 5.16-5.08 (1 H, m); 3.16-3.06 (2 H, m); 2.77-2.70
(2 H, m); 2.60 (2 H, q, J=7.66, 15.28 Hz); 2.10-2.00 (2 H, m); 1.76-1.66 (2 H, m); 1.23 (3
H, t, /=7.63 Hz). 4

25 5-Methoxy-2-(piperidin-4-yloxy)-pyridine; hydrochloride
4-(5-Methoxy-pyridin-2-yloxy)-piperidine-1-carboxylic acid zert-butyl ester (45 mg, 0.14
mmol) was dissolved in THF (3 ml) and conc. HCI (2 ml) was added. The reaction was

stirred at room temprature for 2 hrs after which the solvents were removed in vacuo and



The followi ng am nes were prepared in a simlar way as desci bed descri bed
in the synthesis N-[3- (Piperidin-4 yloxy) phenylJ-acetam de. WO 02/ 074750
PCT/ SE02/WO042/5747369 3-(Pip eridin-4-yloxy)-b enzo nitril @CCGENBIGAPCI) n z
203.2 (MH). 4-(3-Met hoxy-phenoxy)-piperidine 5 LCM (APClI) mlz 208.2
(MH). 4-(3-Trifluoronethoxy-phenoxy)-piperidine LCM (APClI) nmlz 262.1
(MH). 10 4-(2,4-Difluoro-phenoxy)-piperidine LCM (APCl) mz 214.2

(MH+) . 4- (4- Chl or o- phenoxy) - pi peri di ne 166C-MS (APCI) miz 212.2 (MH+). 15
4- (Pi peridin-4-yl oxy)-benzonitrile LCM (APCI) mz 203.2 (MH).

4- (4- Met hoxy phenoxy) - pi peri di ne 20 LC—IVB (APCl) mlz 208.2 (MH). -
4- (3, 4-D ¢pl oro- heno LC- M5 (APCI )

4 (3. 2. b PSR BRE WA P rm Yo oo o oo e S0 i ggens o
N-[ 4- (Pi p sefokdlh@34myd @1V d corfRhalhgsily LGB, (APC) m z 235 1 (M
WO 021 o7y 2ol dnk OF Yo oRRR o ily biys

4-{[ (3, 4- AiCMhAROB myt PoRA iV H-XYy} pi peri di ne hydrochloride LC M5 (APCl)
mz 220 (MH+).

5 The starting material was prepared as follows:

2-Chloro-5-methoxy-pyridine 1-oxide

2-chloro-5-methoxy-pyridine (200 mg, 1.39 mmol) and mCPBA (360 mg, 2.09 mmol) was
dissolved in CH,Cl, (10 ml). The mixture was stirred at room temperature for 2 days. The
10  mixture was then diluted with CH,Cl, and washed with 10% aqueous K,COs and brine and
dried over Na;SOs. The solvent were removed in vacuo affording 140 mg (63%) of the title
compound as white crystals.
'H NMR (DMSO-de): § 8.30 (1 H, d, J=2.72 Hz); 7.68 (1 H, d, J=9.23 Hz); 7.08 (1 H, dd,
J=2.70,9.23 Hz); 3.31 3 H, 3).
15

4-(5-Methoxy-1-oxy-pyridin-2-vloxv)-piperidine-1-carboxylic acid tert—butvlr ester

Potassium tert-butoxide (128 mg, 1.14 mmbl) was dissolved in dry THF (10 ml) and 4-
Hydroxy-piperidine-1-carboxylic acid zerz-butyl ester (177 mg, 0.88 mmol) dissolved in
dry THF (5 ml) was added under nitrogen. The mixture Waé stirred at room temperature for

20 10 minutes after which 2-Chloro-5-methoxy-pyridine 1-oxide (140 mg, 0.88 mmol)
dissolved in dry THF (5 ml) was added. The reaction was stirred for 3 days at room
temperature. The solvent were removed and the residue was partitioned between H,0 and
CHCl3. The organic phase was washed with brine and dried over Na,SO,. The solvent
were removed in-vacuo afférding 245 mg (86%) of the title compound as a brown oil.

25 'HNMR (CDCls): § 7.95-7.93 (1 H, m); 6.86-6.84 (2 H, m); 4.95-4.85 (1 H, m); 3.79 (3H,
s); 3.25-3.14 (2 H, m); 3.07-2.96 (2 H, m); 1.98-1.79 (4 H, m); 1.46 (9 H, s).



5 4-{[ (2, 5-di net hyl phenyl ) et hyl ] oxy} pi peri di ne hydrochl oride LC M5 (APCl)
mz 220 (M#). 5-chloro-2-piperidin-4-ylpyridine hydrochloride Zn dust
(225 g, wWOoMmOb) was stirred in THE (1 nL) under Ar andPCIREdY/monoet hane

10 (50 L) was added at roomtenperature. The m xture was heated to 65 C for
3 mn and allowed to cool to roomtenperature before trinethylsilyl
chloride (70 L) was added and the m xture was stirred at roomtenperature
for 30 mn. A solution of 4-iodo-N—Boc-167perideine (840 ng, 2.7 mmol) in
THE (1.5 nL) was slowy added and the reaction mxture was stirred at 40 C
for 2h. Pd2(dba)3 (22 ng, 0.024 mmol) and P(2-furyl)3 (23 is ng, 0.10 nmol)

were m xed, jdw JHE (Q. 5 ), 'the m xture stirred at, rogmtenperature for 10
mn-and ¢ nsMalos ey b0 eined S g, Bl LA ERELS |

2- br omo- 5-L o DefroxPUI-b-Peri i 2y 168y)-EpetineTel chrtoRty TE Heidl forMbity PENEr (b (4

m.) . The reagtLi on mpxt u}?}:aﬁgr/as Zzﬁség?ye) %t 80 C for § h, al Irowe% torcool to
room t enpengtouiZemarnd) whedisfalvdden &HOHKS miyHndiGe (408 nand.3di thimbb dndishthrakddOAC.
The filtrate was_washed with saturated agqueous NaHCO3 20 and brine, dried

Na2SO4 andaBentis St da)) wrsadded f the solpionspisbihe reactiog wiap rdluxpdfir Ardayet OAc

95: 2: X ly.4- (5-ghl i.di n- | ) pi idine-|- ..
car boxyl ar et it S et ity 35O SAQRYOAL Bk SRERE el BFioae iy e
(1.5 m) apeko. qRBGeside Wis &ué?ﬁﬁto%x?%:&itdrf JiBéh & el iﬁl@%it@l ﬁegta?%mﬁet ration

several tines with toluene and gave the title conpoun 89 ny, 89%
25 LC- M5 (afipcing f) mgl@B% e title-toniviruid/eODyellywisiboB. 54 (1 H, d); 7.86 (1

(2 by Bl 87 7T o3 D Pmnb 2nerHad v SO BeY 6.66 (11,
g | : vz ' it e T .

o opar o T RSP LB (LT RN SBYS H 0 8 TR EIORLCEs [RaRB )

(pi periodi n:0b-Y.HORYH; Ay 1. d5nes4 QEMD; (AFCO)H, %)z 285 (MH). 5

4-(4-Pyridin-3-yl-phenyl)piperazine; hydrochloride
4-(4-Pyridin-3-yl-phenyl)piperazine-1-carboxylic acid tert-butyl ester (60 mg, 0.18 mmol)
in THF (3 ml) and conc. HCI (3 ml) was stirred for 1 hr. The solvents were removed in

15 vacuo and the remaining water was removed by azeotropic evaporation using
EtOH/Toulene, affording 50 mg (100%) of the title compound as a yellow powder.
LC-MS (APCI) m/z 240.2 (MH+).

The starting material was prepared as follows:
20
4-(4-Todophenyl)piperazine-1-carboxylic acid fert-butyl ester
was prepared according to La Clair in Angew. Chem. Int. Ed.l998, 37(3), 325-329 in 55%

overall yield starting from N-phenylpiperazine (19 mmol).

25 4-(4-Pyridin-3-yl-phenyl)piperazine-1-carboxylic acid tert-butyl ester
(Ref. Wellmar et al. J. Heterocycl. Chem. 32(4), 1995, 1159-1164.) |
4-(4-Iodophenyl)piperazine-1-carboxylic acid tert-butyl ester (0.272 g, 0.70 mmoles), 3-
pyridylboronic acid (0.078 g, 0.64 mmoles), tetrakis(triphenylphosphine)palladium (0.024
g, 0.02 mmoles), 1 M sodium hydrogencarbonate (1.0 mL) and 1,2-diméthoxyethane 1.5



The starting material was prepared as foll ows:

2- Chl or o- 5- benzyl oxypyridi ne Sodi um hydride (55%in oil, 236 ngy, 5.40
nmol ) waswedziom7sexane and 2- Chl oro-5 10 hydroxypyri di ne @P8FIBGENL00425 70
mmol ) was suspended in dry DM (20 nl). After 10 mnutes at room _
tenperature Benzyl bromde (0.32 m, 2.70 nmol) was added and the m xture
was stirred for an additional 2 hrs. The reaction was diluted with water
and extracted with EtOAc (3 *50 m). TH&8combi ned organic |ayers were
washed with water and brine, and dried over. Na2SO4. The sol vent was
renoved by rotary evaporation, 15 affording 520 ng (88% of the title

d l | | 1 I\/R 13). 8
5 16°(1ry LTS Dt pisop A fkdh TS %39@5 b Tk by,

; 5.19 Cbﬁ{hg S
;r)?epar ed |(‘2h11d% ngeggﬁbﬁﬁae?ﬂggbg%a?%rl be%%ﬁu?%égesfnhﬂﬁyg?gggfg ﬁmj{%fo %{ewa
met hoxy- p)oohdénmateﬂ wixh' sih'ca {JC‘g)Nﬁ (otwy?bw)'amfaznoﬁ?b@ g(de-isbhd ‘Wi ¢HViRaq @Mﬁ&l dﬁ)a 6
8.38 (1H, J=2.61 g 28 Hz 7.47-7.33 (5H, n;i)
7.15 (1H, S&ert sijicp CB@mDQElL‘EmHZV)” h @Ch@rwﬂha@) dic (‘Bn%ﬁ?ﬁtbﬂ)ﬁﬁitatﬁﬂ 1) an

i d
onyound VR pRsEEEL BibSe Ga% MRISY e e RebPRbuta vaiidiard 060
- OXY- pyri staanoéﬁmehapquddme?efeigsse@ﬁvéymkld%@s%afbuﬂﬁé& erHl%)(ﬂmﬁ% ber. WO

02/ 074750 PCT/ SE02/ 00475 172 mz 401 ( MH+
(DIVBOd6) .cofv@tetidodided, d, J2.79 Hz) 7 48- 7 32 (5H, m; 7 19 (lH d, J=9.16

7.07 (1H, d 8, 9 5 13 (2H, s): 4.84-4.76 (1H, n):
3 20 3. 11 faéFM%?\PC‘fbn%o?@%é\d#ﬁ 1.86-1.78 (2H, m): 1.59-1.49 (2H,
m; 1.40 (BHuMR (Méthanol-ds): & 8.75 (1H, d,J—2.0 Hz); 8.43 (1H, m); 8.04 (1H, m); 7.58 (2H, d,
10 J=8.0 Hz); 7.47 (1H, m); 7.10 (2H, d, /=8.0 Hz); 3.59 (4H, m); 3.22 (4H, m); 1.50 (9H, s).

N-[3-(Piperidin-4-yloxy)-phenyl]-acetamide; hydrochloride
4-Hydroxy-piperidine-1-carboxylic acia tert-butyl ester (300 mg, 1.5 mmol) was dissolved
in dry CH,Cl; and cooled to -10°C. Polymer bound triphenylphosphine (750 mg, 2.25

15 mmol) was added and allowed to swell. N-(3-Hydroxy-phenyl)-acetamide (340 mg, 2.25
mmol) dissolved in dry THF was added and the reaction was stirred at -10°C for 10
minutes after which DEAD (0.35 ml, 2.25 mmol) was added dropwise to the mixture. The
reaction was stirred over night allowing the temperature rise to room temperature. The
polymer was filtered off, using a short plug of silica with Toluene/EtOAc (5:1) as eluent.

20 The volume of the combined fractions was reduced by rotary evaporation and the solution
was washed with 5% aqueous KOH and water, dried over Na;SOy and the solvent removed
in vacuo. The resulting white powder was dissolved in THF (10 ml) and conc. HCI (10 ml)
and stirred at ambient temperature for 1 hr. The solvents were removed in vacuo and the |
remaining water was removed by azeotropic evaporation using EtOH/Toulene, affording

25 230 mg (57%) of the title compound as a white powder. |
LC-MS (APCI) m/z 235.1 (MH+).

The following amines were prepared in a similar way as descibed described in the

synthesis N-[3-(Piperidin-4-yloxy)-phenyl]-acetamide.



4- (5- Benzyl oxy- pyri di n-2-yl oxy- pi peri di ne-1-carboxylic acid tent-butyl

ester The conpound was prepared as described in the synthesis of

4- (5- Met wypy475@i n- 2- yl oxy) - pi peri di ne-1-carboxylic aciPdTiSEnyedars yl
ester. LGMS (APCl) mlz 385 (MH). io "HNW (CDC13): b 7.86 (1H, d, J=3.10
Hz); 7.46-7.32 (5H, m; 7.28 (1H, dd, J=3.16, 9.04 Hz); 6.67 (1 H, d,
J=9.04 Hz); 5.16-5.08 (1 H m; 5.05 (2H, s); 3.84-3.72 (2H, m; 3.33-3.25
(2H, m; 2.02-1.93 (2H, m; 1.76-1.66 (29 nm); 1.49 (9H, s).

5- Hydr oxy- 2- (pi peri di n-4-yloxy)-pyridine trifluoroacetic acid 15

4- (5- Benzyl oxy- 1- 6xy- pyri di n- 2-yl oxy) - pi peri di ne-1-carboxylic acid

t ext - but yl ter (476 1.19 | ) was dissolved in Methanol (20 m) and
Pd( OH) 2 (éo&sr’rﬁﬁnﬁé ‘éﬂfd‘g{g.beﬁ?é“trmture was hydrogenated at 1 atm and room
t enper at ugg-_ r yst was filtered off, and the m xture was
purified &gfir}gg%%liggrlg/tzizygg PL jajéffordi ng, after freeze drying, 110 nmg (3
0% of the title conpound as a TFA-salt and 34 ng (10% of the neutral 20
Boc-protected internmediate. LCGMs (APCI) mz 195 (MH#). "H NWVR (DMSO-d6): b
7.66 (1H, 4d(3-Mztlxyrphenoxyppipenidinedd, J=3.07, 8.82 Hz); 6.68 (1H d,
J=8.93 Hz) ;- : 0 : :3.29-3.00 (4H, nm); 2.16-2.02 (2H, m;
1.93-1°75 &Slérécﬁé%&éld%gm% (pi peridin-4-yloxy)-pyridine hydrochl oride
The amine was prepared in the sane way as described in the synthesis of

5- Met hoxy- 2- (piperidin-4-yloxy)-pyridine. LCM (APCl) mz 257 +.259 (M)
WO 02/ 074 450-PallubEdidéthody-phedoky)-plygersdinc t i ng materi al was prepared as
described_in the synthesis of 4-(5-Mthoxy-pyridin-

2-yl oxy) - &%Msl e Im/égﬁ%éiMH"'c)- acid tert-butyl ester: s
4- (5- Brono- pyri di n- 2-yl oxy) - pi peridi ne-|-carboxylic acid tent-butyl ester

LCMs (APCl) mz 357 + 359 (MH).
10 4-(2,4-Difluoro-phenoxy)-piperidine

LC-MS (APCI) m/z 214.2 (MH+).

4-(4-Chloro-phenoxy)-piperidine
LC-MS (APCI) m/z 212.2 (MH-).
15 '
4-(Piperidin-4-yloxy)-benzonitrile
LC-MS (APCI) m/z 203.2 (MH+).

4-(4-Methoxy-phenoxy)-piperidine
20 LC-MS (APCI) m/z 208.2 (MH+).

4-(3,4-Dichloro-phenoxy)-piperidine
LC-MS (APCI) m/z 246.1 (MH+).

25 4-(3,4-Difluoro-phenoxy)-piperidine
LC-MS (APCI) n/z 214.2 (MH+).

N-[4-(Piperidin-4-yloxy)-phenyl]-acetamide
LC-MS (APCI) m/z 235.1 (MH+).



1H NVR (DMSO-d5): S 8.26 (1H, dd, J=0.53,2.67 Hz); 7.88 (1H, dd, J 2.66,
8.81 Hz); 6.80 (1H, dd, J=0.53, 8.79 Hz); 5.15-5.07 (IH, m; 3.72-3.64
(2H, m; WOWABU8® (2H, m; 1.97-1.88 (2H, nm); 1.58-1.48PCIINEIY0474. 40
(9H, s). 10 4-(5-(4-Fluoro-phenyl)-pyridine-2-yl)-piperazine hydrochl ori de
4- (5- (4-Fl uoro- phenyl)-pyridi ne-2-yl)-pi perazi ne-1-car bal dehyde (98 ngy,
0.34 mol) was dissolved in MeOH (5 m) and conc. HO (12M 5 m) was
added. The mixture was stirred at rooml{@nperature over night. The
solvents were renoved in vacuo and the remaining 15 water was renoved by
azeotropi c evaporation using Et OH Toul ene affording 102 ng (100% of the
title conpound as a yell ow powder. LCG-Ms (APClI) mz 258 (MH). The starting
material was prepared as follows: 20 - :

4- (5- (4-Flyu . el = VA s 5 P i 1= car bal dehyde

4- ( 5- Br ono- 93?1’ Ef}ﬁghgipw §‘?‘3?‘§£‘?Y§§%X¥§‘P?‘?%‘9§3‘?§£ y?:l%'ll %00 ng, 0.37 nmmol), 4-
Fl uor obenZ€RMSoARCIY nee R0 (MBI+)yy, 0. 39 mmol ),

(1, 1" - bi s(di phenyl phosphi no) ferrocene)- dichloropalladiunm(ll) (10 ng, 0.01
mmol ), Toluene (2 m), EtOH (0.5 m) and 2M Na2CO3 25 solution (0.5 m, 1

mol ) wer d at 80C unde overnight . Aft cooling the mxture was
di | uted Wﬁfﬁ&ga%ﬁﬁlé%byﬁ’g‘&ngﬁﬁ‘ﬁi}b}aﬁ’&y}Pﬁ’.%mgf‘&&P{FE"CS‘L%E‘SC was washed with water
and brineyp s @med) Ly op@hvigi+pad of celite and dried over Na2SO4. The
solvent were renoved in vacuo affording 100 ng (94% of the title product
as a beige powder. LC-M5 (APCl) mlz 286 (M+). WO 02/ 074750 PCT/ SE02/ 00475
174 1H NVR (DMSO-d6): 8 8.44 (1H d, J=2.66 Hz); 8.10 (1H s); 7.97 (1H
dd, J=2.52;chborgR2-piperidirp-47(Jpyridinepidrohleride 31-7 21 (2H, n); 6.97 (1H d,

J=8.97 Hz),, 3..6553.43 H . he .fto L NG \conpoynds re, synt hesi sed as
descri bedklhr(\ﬁ ftﬁgzélnﬁf %gﬂn%l OQWQI-S-%?—%?E H{ggﬁ} 5‘%5? ’hg‘f )an%ygfcgli’rﬁé‘pﬁ?ﬁe
pi per agi nes(yEy WadHdAed d€foom temperature. The mixture was heated to 65 °C for 3 min and

4- (5- (4- Met hoxy- phenyl ) - pyri di ne-2-yl ) - pi perazi ne hydrochl ori de
allowed to cool to room temperature before trimethylsilyl chloride (70 uL) was added and

the mixture was stirred at room temperature for 30 min. A solution of 4-iodo-N-Boc-
piperideine (840 mg, 2.7 mmol) in THF (1.5 mL) was slowly added and the reaction
mixture was stirred at 40 °C for 2h. Pdy(dba); (22 mg, 0.024 mmol) and P(2-furyl); (23

15 mg, 0.10 mmol) were mixed in THF (0.5 mL), the mixture stirred at room temperature for
10 min and then added to the'organozink reagent solution, followed by 2-bromo-5-chloro-
pyridine (624 mg, 3.24 mmol) in THF (1 mL) and DMA (4 mL).The reaction mixture was
heated at 80 °C for 3 h, allowed to cool to room temperature and then filtered through
Celite and diluted with EtOAc. The filtrate was washed with saturated aqueous NaHCOs

20 and brine, dried Na;SO4 and concentrated. Purification on SiO; eluting with
heptane/EtOAc 95:5 to 2:1 gave tert-butyl 4-(5-chloropyridin-2-yl)piperidine-1-
carboxylate as an yellow oil (128 mg, 16%). The oil was dissolved in THF (1.5 mL) and
conc HCI (1.5 mL) and stirred at RT for 30 min. Concentration several times with toluene
and EtOH gave the title compound (89 mg, 89%)

25 LC-MS (APCI) m/z 197 (MH+).
'H NMR (MeOD-d,): § 8.54 (1 H, d); 7.86 (1 H, dd); 7.38 (1 H, d); 3.55-3-45 (2 H, m);
3.22-3.06 (3 H, m); 2.19-2.09 (2 H, m); 2.08-1.98 (2 H, m).



LCMs (APCl) mz 270 (M#). 10

4- (5-(4-Chl oro-phenyl) -pyridi ne-2-yl)-pi perazine hydrochloride LC M
(APCl ) nwODZA747206 ( MHH) . PCT/SE02/00475

4- (5-(4-Trifluoronet hoxy-phenyl)-pyridine-2-yl)-piperazi ne hydrochl ori de
LCMs (APCl) mz 324 (M#). 15 4-(5-Furan-2-yl-pyridine-2-yl)-piperazine
hydrochloride LC- M5 (APClI) mz 230 (M—|+%.

4-(5- (1HPyrrol -2-yl)-pyridi ne-2-yl)-pi d tazine di hydr ochl ori de 20 The
title conpound was prepared from

2- (6-(4-Fornyl -pi perazine-1-yl)-pyridine-3-yl)- pyrrol e-1-carboxylic acid

tert-butyl NS (APCh )y 107 2200 (MERY.
4033 }’g-%%,.&fyr |XRJ§$' -(%‘Pfﬂ(‘-@‘g‘i'{‘n)é’#’é‘lﬁ'ﬁ’é(r%&Ehf%cr"i‘?{éde 25 LC-VB (APCI) mlz 241
(MH+) . 4- (BreRinfiBg & PRpdrel lin M shie )de%c*rf%&m%ts{orﬁthési@b{ﬁ-ﬂﬁé?ﬁ&{x-ﬂe :
LGN (APCI) Mz 265 (NHH) - WO 02074750 PCTT SE02/ 00478 175 NVDANTOl NS OF
FORMILA | I(petiffidedyionxs)-pyralipsi s(1) Nr mz 380 (M#) | OG—-CN'' N 00 O

O "= N2 2822 288 W) 00 ON O

The starting material was prepared as follows:

2-Chloro-5-benzyloxypyridine
Sodium hydride (55% in oil, 236 mg, 5.40 mmol) washed in Hexane and 2-Chloro-5-
10 hydroxypyridine (350 mg, 2.70 mmol) was suspended in dry DMF (20 mi). After 10

minutes at room temperature Benzylbromide (0.32 ml, 2.70 mmol) was added and the
mixture was stirred for an additional 2 hrs. The reaction was diluted with water and
extracted with EtOAc (3*50 ml). The combined organic layers were washed with water
and brine, and dried over Na;SOy. The solvent was removed by rotary evaporation,

15 affording 520 mg (88%) of the title compound as a yellow oil.
LC-MS (APCI) m/z 220 (MH+).
'H NMR (CDCly): & 8.19 (1H, d, J=3.00 Hz); 7.55 (1H, dd, /=3.15, 8.81 Hz); 7.48-7.31
(6H, m); 5.19 2H, 5).

20 2-Chloro-5-benzyloxy-pyridine 1-oxide

- The amine was prepared in the same way as described 1n the synthesis of 2-Chloro-5-
methoxy-pyridine 1-oxide.
LC-MS (APCI) m/z 236 (MH+).
'H NMR (DMSO-dg): & 8.38 (1H, d, J=2.61 Hz); 7.69 (1H, d, J=9.28 Hz); 7.47-7.33 (5H,
25 m); 7.15 (1H, dd, J=2.69, 9.15 Hz); 5.19 (2H, s).

4-(5-Benzyloxy-1-oxy-pyridin-2-yloxy)-piperidine-1-carboxylic acid fert-butyl ester

The compound was prepared as described in the synthesis of 4-(5-Methoxy-1-oxy-pyridin-

2-yloxy)-piperidine-1-carboxylic acid tert-butyl ester.



o mz 402/403 3:1 (MH#) C / N-S/ NOO OON mz 382 (NV¥) Q (DNSCL(N 00
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LC-MS (APCI) m/z 401 (MH-).

'H NMR (DMSO-dg):  8.12 (1H, d, J=2.79 Hz); 7.48-7.32 (SH, m); 7.19 (1H, d, J=9.16
Hz); 7.07 (1H, dd, J=2.88, 9.18 Hz); 5.13 (2H, s); 4.84-4.76 (1H, m); 3.20-3.11 (2H, m);
3.00-2.87 (2H, m); 1.86-1.78 (2H, m); 1.59-1.49 (2H, m); 1.40 (9H, s).

4-(5-Benzyloxy-pyridin-2-yloxy)-piperidine-1-carboxylic acid tert-butyl ester

The compound was prepared as described in the synthesis of 4-(5-Methoxy-pyridin-2-
yloxy)-piperidine-1-carboxylic acid fert-butyl ester.

LC-MS (APCI) m/z 385 (MH+).

'H NMR (CDCls): & 7.86 (1H, d, J/=3.10 Hz); 7.46-7.32 (5H, m); 7.28 (1H, dd, J=3.16,
9.04 Hz); 6.67 (1H, d, J=9.04 Hz); 5.16-5.08 (1H, m); 5.05 (2H, s); 3.84-3.72 (2H, m);
3.33-3.25 (2H, m); 2.02-1.93 (2H, m); 1.76-1.66 (2H, m); 1.49 (9H, s).

5-Hydroxy-2-(piperidin-4-yloxy)-pyridine trifluoroacetic acid
4-(5-Benzyloxy-1-oxy-pyridin-2-yloxy)-piperidine-1-carboxylic acid fert-butyl ester (476
mg, 1.19 mmol) was dissolved in Methanol (20 ml) and Pd(OH); (30 mg) was added. The
mixture was hydrogenated at 1 atm and room temperature for 24 hrs. The catalyst was.
filtered off, and the mixture was purified using preparative HPLC affording, after freeze
drying, 110 mg (30%) of the title compound as a TFA-salt and 34 mg (10%) of the neutral
Boc-protected intermediate. ‘

LC-MS (APCI) m/z 195 (MH+).

'H NMR (DMSO-dg): 6 7.66 (1H, d, /=2.94 Hz); 7.20 (1H, dd, J=3.07, 8.82 Hz); 6.68 (IH;
d, /=8.93 Hz); 5.12-5.00 (1H, m); 3.29-3.00 (4H, m); 2.16-2.02 (2H, m); 1.93-1.75 (2H,

m).

5-Bromo-2-(piperidin-4-yloxy)-pyridine hydrochloride

The amine was prepared in the same way>as described in the synthesis of 5-Methoxy-2-
(piperidin-4-yloxy)-pyridine. |

LC-MS (APCI) m/z 257 + 259 (MH+)
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The starting material was prepared as described in the synthesis of 4-(5-Methoxy-pyridin-

2-yloxy)-piperidine-1-carboxylic acid tert-butyl ester:

4-(5-Bromo-pyridin-2-yloxy)-piperidine- 1 -carboxylic acid fert-butyl ester

LC-MS (APCI) m/z 357 + 359 (MH+).

'H NMR (DMSO-d¢): & 8.26 (1H, dd, J=0.53, 2.67 Hz); 7.88 (1H, dd, J=2.66, 8.81 Hz);
6.80 (1H, dd, J=0.53, 8.79 Hz); 5.15-5.07 (1H, m); 3.72-3.64 (2H, m); 3.20-3.09 (2H, m);
1.97-1.88 (2ZH, m); 1.58-1.48 (2H, m); 1.40 (9H, s).

4-(5-(4-Fluoro-phenyl)-pyridine-2-yl)-piperazine hydrochloride
4-(5-(4-Fluoro-phenyl)-pyridine-2-yl)-piperazine-1-carbaldehyde (98 mg, 0.34 mmol) was
dissolved in MeOH (5 rﬁl) and conc. HCI (12M, 5 ml) was added. The mixture was stirred
at room temperature over night. The solvents were removed in vacuo and the remaining
water was removed by azeotropic evaporatioﬁ using EtOH/Toulene affording 102 mg
(100%) of the title compound as a yellow powder.

LC-MS (APCI) m/z 258 (MH+).

The starting material was prepared as follows:

4-(5-(4-Fluoro-pheny)-pyridine-2-yl)-piperazine-1-carbaldehyde

4-(5-Bromo-pyridine-2-y1)-piperazine-1-carbaldehyde (100 mg, 0.37 mmol), 4-
Fluorobenzeneboronic acid (55 mg, 0.39 mmol), (1,1'-bis(diphenylphosphino)ferrocene)—
dichloropalladium(II) (10 mg, 0.01 mmol), Toluene (2 ml), EtOH (0.5 ml) and 2M Na,CO4
solution (0.5 ml, 1 mmol) were heated at 80°C under N, overnight. After cooling the
mixture was diluted with toluene and separated. The organic phase was washed with water
and brine, filtered through a pad of celite and dried over Na;SOj. The solvent were
removed in vacuo affording 100 mg (94%) of the title product as a beige powder.

LC-MS (APCI) m/z 286 (MH+).

N-S
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'H NMR (DMSO-de): § 8.44 (1H, d, /=2.66 Hz); 8.10 (1H, s); 7.97 (1H, dd, /=2.52, 8.82
Hz); 7.70-7.31 (2H, m); 7.31-7.21 (2H, m); 6.97 (1H, d, /=8.97 Hz); 3.65-3.43 (8H, m).

The following compounds were synthesised as described in the synthesis of 4-(5-(4-Fluoro-

5 phenyl)-pyridine-2-yl)-piperazine hydrochloride:

4-(5-(4-Methoxy-phenyl)-pyridine-2-yl)-piperazine hydrochloride
LC-MS (APCI) m/z 270 (MH+).

10 4-(5-(4-Chloro-phenyl)-pyridine-2-yl)-piperazine hydrochloride
LC-MS (APCI) m/z 274, 276 (MH+).

4-(5-(4-Trifluoromethoxy-phenyl)-pyridine-2-yl)-piperazine hydrochloride
LC-MS (APCI) m/z 324 (MI—I+).
15 '
| 4-(5-Furan-2-yl-pyridine-2-yl)-piperazine hydrochloride
LC-MS (APCI) m/z 230 (MH+).

4-(5-(1H-Pyrrol-2-yD)-pyridine-2-yl)-piperazine dihydrochloride
20  The title compound was prepared from 2-(6-(4-Formyl-piperazine-1-yl)-pyridine-3-yl)-
pyrrole-1-carboxylic acid fert-butyl ester.

LC-MS (APCI) m/z 229 (MH+).

4-[3,3’]-Bipyridinyl-6-yl-piperazine hydrochloride
25 LC-MS (APCI) m/z 241 (MH+).

4-(6-Piperazine-1-yl-pyridine-3-yl)-benzonitrile hydrochloride
LC-MS (APCI) m/z 265 (MH+).
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®: For NMR-data see experimental part.

The following compounds were prepared in the same way as (55)-5-({[4-(4-

Jluorophenyl)piperidin-1-ylsulfonyl}methyl)-5-methylimidazolidine-2,4-dione (Example

17) and purified either by precipitation and washing with EtOH/water or by preparativé

HPLC.

vlisulfonyl}methyl)imidazolidine-2.4-dione

LC-MS (APCI) m/z 380 (MH-+).

'H NMR (Methanol-dy): 8 7.35 (2 H, d, /=8.9 Hz); 6.87 (2 H, d, J=8.9 Hz); 6.01 (1 H, dd);
3.92 (2 H, dd); 3.78 (3 H, 5); 3.56, 3.41 (1 H each, ABq, /=14.6 Hz); 3.51-3.46 (2 H, m);

2.62-2.57 (2 H, m); 1.47 (3 H, s).
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(55)-5-methyl-5-[({4-[4-(methyloxy)phenyl]piperidin-1-

ylisulfonyl)methyl]imidazolidine-2.4-dione

LC-MS (APCI) m/z 382 (MH+).

'H NMR (DMSO-dg): 6 10.73 (1 H, 5); 8.01 (1 H, s); 7.17 (2 H, d); 6.85 2 H, d); 3.71 (3
H, s); 3.60 (2 H, dd); 3.50 (1 H, part of ABq, /=14.8 Hz); 2.85 (2 H, q); 2.54 (1 H, t); 1.79

(2 H,d); 1.64-1.53 (2 H, m); 1.33 (3 H, s).

(55)-5-({[4-( 4-chlorophenvl)-4-hvdroxvpiperidin-l-vl]sulfonyl}methvl)-s-

methylimidazolidine-2.4-dione

LC-MS (APCI) m/z 402/404 3:1 (MH+).

'HNMR (DMSO-dg): 8 10.72 (1 H,s); 8.01 (1 H, s); 7.51 (2H, d); 7.37 (2 H, d); 5.22 (1
H, s); 3.49, 3.34 (1 H each, ABq, /=14.9 Hz); 3.47-3.35 2 H, m); 3.15 (2 H, q); 1.93 (2 H,
t); 1.64 2 H, d); 1.33 3 H, s).

(55)-5-methvl-5-[({4-]2-(methyloxy)phenvl]piperidin-1-

ylisulfonymethyl]imidazolidine-2.4-dione

LC-MS (APCI) m/z 382 (MH+).

'H NMR (DMSO-dg): & 10.72 (1 H, 5); 8.01 (1 H, s); 7.24-7.14 (2 H, m); 6.96 (1 H, d);
6.90 (1 H, t); 3.78 3 H, s); 3.60 (2 H, dd); 3.51, 3.33 (1 H each, ABq, /=14.7 Hz); 3.02-
2.94 (1 H, m);2.88 (2 H, q); 1.77 (2 H, d); 1.66-1.56 (2 H, m); 1.33 (3 H, s).

iperidin-1-

ylisulfonyl)methyl]limidazolidine-2.4-dione

LC-MS (APCI) m/z 420 (ME+).

I NMR (DMSO-dg): § 10.73 (1 H, s); 8.01 (1 H, 5); 7.66 (2 H, d); 7.50 (2 H, d); 3.63 (2
H, dd); 3.52, 3.34 (1 H each, ABq, J=14.9 Hz); 2.88 (2 H, ddd); 2.79-2.68 (1 L, m); 1.86
2 H, d); 1.67 @ H, ddd); 1.33 G H, s). |
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The foll ow ng conpounds were prepared in the sane way as (5S)-5-(([4-(4 5

f | uor ophewglopo74eri di n- 1 PCT/SE02/00475

yl Jsul fonyl } net hyl ) - 5- met hyl i m dazol i di ne- 2, 4-di one (Exanple 17) and
purified either by precipitation and washing with Et OH water or by
preparative HPLC (5S)-5-nethyl-5-(f

f4-f 4- (et hyl oxy) phenyl | - 3, 6-di hydropyrilgﬁn- 1(2H)- 10

yl I sul fonyl } net hyl )i m dazol i di ne-2, 4-dione LGMS (APCI) mz 380 (M#). 'H
NVR (Met hanol -d4): 8 7.35 (2 H, d, J=8.9 Hz); 6.87 (2 H d, J=8.9 Hz); 6.01
(1 H dd);s X ; Qriam-41 (1 H each, ABq,
J-14.6 Hz)T 353 ) ’ S 02- 2. , —1.47 (3 H s). 15 WO
02/ 074750 ﬂ@lﬁ@%mﬁnnﬂa&aligﬁgzﬁdmhyl-5- f ({4- 14-(methyl oxy)phenyl |
pip eridin-1- kEul fonyl)nethyll 1 mdazolidine-2,4-dione LCM5 (APCl) nlz
382 (M) .LG-M% ¢DBo4d8YMES)10. 73 (1 H, s); 8.01 (1.H, s); 7.17 (2 H,
d); 6.85 (i X 71.( ) v, 380 1, dd) ; (1, H t of ABqg,
J=14.8 H) %M&?@Q &%ﬁ 1§78 ?‘1%?-03)(,1 %.5;5:&()55?—1?4 gg@ﬁéi(ﬁéé@é 2 H
m; 1.33 1 - . . _ . .

(4. (4 ol G AR o 8 P87 R 1 SRR 3TA by 52 H 9

met hyl i m daZBl68i(DEE &)41.83 00, 30 LC- M5 (APCI) mfz 402/404 3:1 (M#). 1H NMR
(DVBO-d6): 6 10.72 (1 H, s); 801 (1 H s); 7.51 (2 H d); 7.37 (2 H d);

5.22 (1 H, s); 3.49, 3.34 (1 H each, ABq, J=14.9 Hz); 3.47-3.35 (2 H, m;
3.15 (2 HEN3-10493 5¢s(Hifluoromethyl)phenyl]piperidin-1-ylisulfonyl)methyl]-5-

methylimidazolidine-2.,4-dione

10 LC-MS (APCI) m/z 488 (MH+).
'H NMR (DMSO-dg): § 10.74 (1 H, s); 8.02 (1 H, s); 8.00 (2 H, s); 7.93 (1 H, s); 3.64 (2 H,
dd); 3.52 (1 H, part of ABq, J=14.9 Hz); 2.95-2.81 (3 H, m); 1.89 (2 H, d); 1.83-1.69 2 H,
m); 1.34 (3 H, s). '

15 (55)-5-({[4-(4-chlorophenyl)-3.6-dihydropyridin-1(2H)-yljsulfonyl} methyl)-5-

methylimidazolidine-2,4-dione

LC-MS (APCI) m/z 384/386 3:1 (MH+).

'H NMR (DMSO-dg): 8 10.74 (1 H, s); 8.03 (1 H, s); 7.47 (2 H, d); 7.40 (2H,d); 6.23 (1
t H, app s); 3.85 (2 H, app s); 3.52, 3.39 (1 H each, ABq, J/=14.7 Hz); 3.39-3.32 (2 H, m);
20 2.55(2H, brs); 132 (3 H, s).

-5-methvlimidazolidine-

3-fluorophenyl)piperidin-1-vl]sulfonvlimethyl

2.4-dione
LC-MS (APCI) m/z 370 (MH+).

s 'HNMR (DMSO-dg): 6 10.73 (1 H, s); 8.01 (1 H, s); 7.38-7.31 (1 H, m); 7.15-7.08 (2 H,
m); 7.05-6.98 (1 H, m); 3.62 (2 H, dd); 3.51, 3.33 (1 H each, ABq, J/=14.7 Hz); 2.95-2.80
(2 H, m); 2.68-2.60 (1 H, m); 1.82 (2 H, br d); 1.69-1.58 (2 H, m); 1.33 (3 H, s).
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20 2.94 (1 H m; 2.88 (2 H q); 1.77(§%¢ 1.66-1.56 (2 H m; 1.33 (3
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VO 02/ 0'7475_‘%1353/ SE02/ 00475 183 (53) 5 et hyI 5- f
({4-13-(trifluoronethyl) n | | pi peridin-1- _yl }sul fonyl)methyllimd
azol i di neLe-MSdiAdHd) nxz )) mz 420 (M+). "H NVR (DVMSO-d6): 8 10.74

éirf'o?)A NV {onsos: o 02733{1 5 Eats ;3856 ol aflgps

3 5- blls(7t5r ﬁ?lﬁﬁ%)ir @mt’ﬁ’% 6%gny1 dél 3;3% f%?% Hsﬁ)eaélslﬂ]?@hé%r%eﬁshgﬁa}g)j 1.80 (2

net hyl i mi tiasal)j D69 € B, dddh 036 (10L K- MS (APCI) nfz 488 (MH). 'H NWR
(DMSO-d6): 6 10.74 (1 H s); 802 (1 H s); 800 (2 H s); 7.93 (1 H, s);
3.64 (2 H dd); 3.52 (1 H part of ABq, J=14.9 Hz); 2.95-2.81 (3 H m);
1. 89 (2 HSESHS-methe3-51({ BB (4-methylphgnyDpiptidig-1-yllsilfon B meBS)himid{zolidine-

4- (4-chl oEopEen%I ) -3, 6-di hydropyridin-1(2H)-yl |l sul fonyl } et hyl)-5-
met hyl i m &az i ne-2, 4-di one

10 LC-MS (APCI) m/z 366 (MH+).
'H NMR (DMSO-dg):  10.73 (1 H, s); 8.01 (1 H, s); 7.15-7.07 (4 H, m); 3.60 (2 H, dd);
3.50, 3.32 (1 H each, ABq); 2.85 2 H, q); 2.59-2.51 (1 H, m); 2.25 (3 H, s); 1.79 (2 H, br
d); 1.60 (2 H, ddd).

15 (58)-5-methvl-5-({[4-(phenylmethyDpiperidin-1-vl]sulfonylimethyl)imidazolidine-2.4-

dione
LC-MS (APCI) m/z 366 (MH+).
'H NMR (DMSO-dg): & 10.70 (1 H, 5); 7.96 (1 H, s); 7.29-7.15 (5 H, m); 3.46 (2 H, 1);
3.41,3.24 (1 H each, ABq, J=14.9 Hz); 2.68 (2 H, dt); 2.52 (2 H, d); 1.54-1.51 (3 H, m);
20 1.30(3H,5s). '

-5-[(1.4'-bipiperidin-1'-ylsulfonyDmethvl

-S-methylimidazolidine-2.4-dione
trifluoroacetic acid
LC-MS (APCI) m/z 359 (MH+).

25 'HNMR (DMSO-dg): § 10.74 (1 H, s); 9.25 (1 H, br s); 8.02 (1 H, s); 3.63 (2 H, t); 3.51,
3.34 (1 H each, ABq, /=14.8 Hz); 3.39 (2 H, d); 3.24 (1 H, t); 2.92 2 H, q); 2.81 (2 H, t);
2.07(2H, d); 1.82 (2 H, d); 1.74-1.58 (5 H, m); 1.45-1.34 (1 H, m); 1.31 3 H, s).

IF NMR (DMSO-dg): § ~74.48.




LC-Ms (APClI) mz 384/386 3:1 (MH). "H NVR (DVMSO-d6): 8 10.74 (1 H, s);
8.03 (1 H s); 7.47 (2 H d); 7.40 (2 H, d); 6.23 (I H, app s); 3.85 (2 H,
app s); 3wb22/0373® (1 H each, ABq, J=14.7 Hz); 3.39-3.32 PETHEMH0475 20 2. 55
(2 H br s); 1.32 (3 H s). (569-5-({ f 4-(3-fluorophenyl)piperidin-I-vll
sul fonyl } met hyl ) - 5- net hyl i m dazol i di ne- 2, 4-dione LC-M (APClI) mz 370
(MH). 25 '"H NVR (DVSO- d6) : 610.73(1[1% s); 801 (1 H s); 7.38-7.31 (1
H m; 7.15-7.08 (2 H m; 7.05-6.98 ( q—l m; 3.62 (2 H dd); 3.51, 3.33
(1 H each, ABq, J=14.7 Hz); 2.95-2.80 (2 H n); 2.68-2.60 (1 H m; 1.82
(2 H br d); 1.69-1.58 (2 H, n') 1.33 (3 H s). WD 02/074750 PCT/ SE02/ 00475
RLE i | :

184 (5S)- 5 {5_ v

sul fonyl } e ' ST AP m z 370
(M) . 1H s): 801(1H s); 7.36 (1 H t);
7.30-7.20 (1 H, ; 7.18-7.12 (2 H m; 3.63 (2 H dd); 3.52, 3.33 (1 H

each, ABqLC-BISY IB@/ QOS{MH)’r) 1.80 (2 H, brd); 1.69 (2 H -ddd); 1.33 (3

A }%ﬁvﬁbﬁl%%f Bk a5 BhE o BT bt oA s TR 11

gy o B QDB d e i a0 ({11 ShigaHo, fots flfs bl (PH. o, 20 (2
)

2.25 (3 H2.84)2.72(179, raP 198 (¥ H, 6bd); 1.76Q.982(2HY, mdd)32 3, s).

(5S)-5-net hyl -5-({[ 4- (phenyl met hyl ) pi peri din-1-yllsul fonyl}nmethyl)im dazoli
dine-2, 4- dione LC M5 (APCI) mrz 366 (M+). 'HNWR (DMSO-d6): 6 10.70 (1 H,
s)796 . , | 3. 2. H : .41, 3.24 (1 H

each, ABqQ; : > 54-1.51 (3 H m;
y)sulfonvl]methvl}lmldazolldlne-z 4- dlone

10  LC-MS (APCI) m/z 436 (MH+).
'H NMR (DMSO0-dg): 8 10.73 (1 H, s); 8.01 (1 H, 5); 7.40 (2 H, d); 7.28 2 H, d); 3.70-3.55 -
(2 H, m); 3.51, 3.33 (1 H each, ABq, J/=14.7 Hz); 2.94-2.80 (2 H, m); 2.73-2.61 (2 H, m);
1.86 (2 H, d); 1.71-1.57 2 H, ﬁ); 1.33 3H,s).-

15 (58)-5-({[4-(4-chlorophenyl)piperidin-1-vl]sulfonyl}methyl)-5-methylimidazolidine-

2.4-dione

LC-MS (APCI) m/z 386/388 3:1 (MH+).

'H NMR (DMSO-dg): 8 10.73 (1 H, 5); 8.01 (1 H, s); 7.36-7.28 (4 H, m): 3.66-3.54 (2 H,

m); 3.51, 3.33 (1 H each, ABq, /=14.9 Hz); 2.92-2.80 (2 H, m); 2.67-2.58 (1 H, m); 1.81 (2
20 H, brd); 1.68-1.56 (2 H, m); 1.33 (3 H, s).

rrolidin-1-ylpiperidin-1-yl)sulfonyllmethyl}imidazolidine-2,4-

dione trifluoroacetic acid
LC-MS (APCI) m/z 345 (MH+).

25 'HNMR (DMSO-dg): 8 10.74 (1 H,s);9.61 (1 H,brs); 8.01 (1H,s);3.60 (2H,1t); 3.51,
3.36 (1 H each, ABq, J/=14.8 Hz); 3.55-3.47 (2 H, m); 3.27-3.15 (1 H, m); 3.13-3.02 (2 H,
m); 2.80 (2 H, 1); 2.12 (2 H, Br d); 2.07-1.94 (2 H, m); 1.86-1.77 (2 H, m); 1.62-1.49 (2 H,
m); 1.32 (3 H, s).
F NMR (DMSO-de): § ~74.02




20 1.30 (3 H, s).

(59)-5-[(1,4" -bipiperidin-1"-ylsulfonyl)nethyll-5-nmethylimdazolidine-2,4-d
ione triwbuwewogsetic acid LCGMs (APClI) niz 359 (MH). 25PCHSEMAGDINVGO d6) :
S10.74 (1 H s); 9.25 (1 H br s); 802 (1 H s); 3.63 (2 H t); 3.51,
3.34 (1 H each, ABq, J=14.8 Hz); 3.39 (2 H d); 3.24 (1 H t); 2.92 (2 H,
q); 2.81 (2 H t); 2.07 (2 H d); 1.82 H d); 1.74-1.58 (5 H m;
1.45-1.34 (1 H m; 1.31 (3 H s). 19F N (DVBO-d6): 6 -74.48. WO

02/ 074750 PCT/ SE02/ 00475 185 (5S)-5-({ f

4- (3-furan-2-yl -1H pyrazol -5-yl ) pi peridin-1-yl| sulfonyl}nethyl)-5- m
ethylim d azolidine-2,4-dione LCM (APCI) mz 408 (M#H). '"H NWR
(DVBO-d6): b 10.73 (1 H, s); 8. 01 (1 H s); 7.66 (1 H s); 6.64 (1 H s);
6.53 (1 H, ' i @?aznﬁl49 (1 H, half ABq,
J=14.9 Hz)3; . (2Hbrd)
1.70-1.58 x[]_’a’ullfbmrﬂmeﬂlvnﬁnfdazbigdmg-z,g-ﬂﬁne5 met hyI 5-{

L éé%fi&i&@”@%ﬁt hy'éy%%tﬁgﬁgy' WPy iz 436 Tt - H NRR (DAED d6) k
10 73 ?i‘ﬁ%%@m?%o( s Hﬁg 7H4§ %ﬁl'?l ﬁg%’) 42“5@ fg%élg (gd ?16§r§¥% %“)’/3 2 61

(2 H rT) 3.6D-862 (2HHAnddy4ter] my;13. 33 BirH( BalFABRY) J= M@?Iz{% 19-3.9) (4 Hsm) 2.09-
(5S)-5-({14- (4-chl or ophenyl ) pi peridin-1-ylIsul fonyl rret hyl ) - thyl'i m dazo

l'i di ne- 2182dR2dhen).&-8VsL.7TARH) myy 23BEOH3Y8 3:1 (MH+). 'H NNR (DIVBO d6): 6
10.73 (1 H, s); 8.01 (1 H, s); 7.36-7.28 (4 H m; 3.66-3.54 (2.H m;
3.51, 3.33 (1 H each, ABq, J=14.9 Hz); 2.92-2.80 (2 H, m); 2.67-2.58 (1 H,

?)5;8) -15-8r1re Mﬁ?}-Q[rglfhvi'&ggdi?rxgiﬁﬁ&gzoﬂdirml;-vl]]mgtﬁvf}g‘ulh&nvﬁ)piper1dm—4—

[ (4- pys r oyi]Bénmalmide pi peri di n-1-yl)sul fonyl | net hyl }i m dazol i di ne- 2, 4-
LC-MS (APCI) m/z 395 (MH+).
'H NMR (DMSO-dg): & 10.72 (1 H, s); 8.30 (1 H, d); 8.01 (1 H, 5); 7.82 (2 H, d); 7.51 (1
H, t); 7.45 (2 H, t); 3.96-3.85 (1 H, m); 3.52 (2 H,'t); 3.50, 3.32 (1 H each, ABq, J=14.7

Hz);2.92 (2 H, 1); 1.88 (2 H, d); 1.55 (2 H, q); 1.33 3 H, s).

15

(55)-5-{[(4-{[2-(1.1-dimethylethyD-1H-indol-5-ylJamino }piperidin-1-

yD)sulfonyljmethyl}-5-methylimidazolidine-2.4-dione

LC-MS (APCI) m/z 462 (MH+).

'HNMR (DMSO-dg): 5 10.72 (1 H, s); 10.37 (1 H, s); 8.00 (1 H,s); 7.02 (1 H, d, /=8.4
20 Hz); 6.58 (1 H, é); 6.45 (1 H,d, /=8.4 Hz); 5.86 (1 H, s); 4.65 (1 H, Br s); 3.48,3.29 (1 H

each, ABq, /=14.7 Hz); 3.46 (2 H, t); 2.93 (2 H, t); 1.95 (2 H, t); 1.45-1.35 (2 H, m); 1.33

(3H,s); 1.29 (9 H, s).

~-S-methyl-5-[(piperidin-1-

25 LC-MS (APCI) m/z 276 (MH+).
'H NMR (DMSO-de): § 10.70 (1 H, s); 7.97 (1 H, s); 3.4, 3.23 (1 H each, ABq, J=14.8
Hz); 3.13-3.01 (4 H, m); 1.58-1.42 (6 H, m); 1.30 (3 H, s). |



di one tri
10. 74 (

.13-3.02
.86-1.77
=74.02
14-(tetra
sul fonyl }

OFR WWwo

fluoroacetic acid LCM5 (APCl) mz 345 (MH). 25 IH NVR (DVSO d6) :
1 H s); 9.61 (1 H br s); 801 (1 H s); 3.60 (2 H t); 3.51,

.36 (1 Hweacl7478Bq, J=14.8 Hz); 3.55-3.47 (2 H, m); 3.27PBIBE0YW4H 1) ;

(2 H nm; 2.80 (2 H t); 2.12 (2 H br d); 2.07-1.94 (2 H m;

(2 H mM; 1.62-1.49 (2 H mM; 1.32 (3 H s). '9F NVR (DVSO d6):
WD 02/ 074750 PCT/ SE02/ 00475 186 (5S)-5-net hyl -5-({

hydr of ur an- 2- yl car bonyl )pi peraﬂ%-l -yl

met hyl )i m dazol i di ne-2, 4-dione LGM (APCl) mz 375 (M#). 5 1H

NVR ( DVSO- d6) : 51073(1H s); 801(1H s); 4.65 (1 H, dd); 3.80-3.68
3. ‘ : 3 H

(2 H m;
3.19-3.00

N-[ 1- (4

lg*gldA‘%B&i@ %éﬁ Eg :::Z) s).

dione
[ (4S)-4- m::fl Ayl - 2, 5-di oxoi m dazol i di n-4-yl | met hyl | sul fonyl ) pi peridin-4- 10
yl | benzarrMbMSGﬁAl‘PEIQKP@IZYMMHBQS (MH). IH NWR (DVSO-d6): 8 10.72 (1 H,

s); 8.30
t); 3.96-
Hz); 2, 92
(55)-5°{
yl ) sul fon

SPalhribivSaydos 1552‘7%31}% 9§80 &b $85.5 78 0 Fromors 1bigs (b8, 5
EE‘Z @3((2]1—1 |(3r2rgt—|3 (tl }%F%ﬁl‘él—%q llq)7 HY %?ané no’} p?)zelr%lgl n- 1-

yiH {hyl §3 B gyat hyl i m dazol i di ne- 2, 4-di one LCG-M5 (APClI) niz 462

(M#). 1H NMR (DMBO-d6): 6 10.72 (1 H, s); 10.37 (1 H, s); 8.00 (1 H, s);
7.02 (1 H d, J8.4 20 Hz); 6.58 (1 H s)645(1HdJ84Hz)586(1
H .48 9. (1

H s); 4.
t); 2.93
(9 H s).

10

15

20

7.Hz): 3.46 (2 H,
dipd- 1y 5). 1. 29

vl]sulfonvl}methvl)lmldazolldme-Z 4-dione

LC-MS (APCI) m/z 408 (MH+).
'H NMR (DMSO-dg): 8 10.86 (1 H, s); 10.75 (1 H, s); 8.02 (1 H, 5); 7.27-7.17 (1 H, m);
7.05-6.91 (3 H, m); 4.38-4.20 (1 H, m); 3.65 (2 H, ©); 3.56, 3.38 (1 H each, ABq, J=14.8
Hz); 3.03-2.90 (2 H, m); 2.41-2.24 (2 H, m); 1.76 2 H, d); 1.34 3 H, 5).

(58)-5-({[4-(1 H-1.2.3-benzotriazol-1-yDpiperidin-1-yllsulfonylimethyl)-5-

methylimidazolidine-2.4-dione

LC—MS (APCD mv/z 393 (MH+).

'H NMR (DMSO-de): & 10.77 (1 H, s); 8.05 (1 H, s); 8.05 (L. H, d); 7.93 (1 H, dj; 7.56 (1
H, t); 7.41 (1 H, t); 5.12-4.97 (1 H, m); 3.71 (2 H, t); 3.58, 3.43 (1 H each, ABq, J=14.7
Hz); 3.19-3.03 (2 H, m); 2.29-2.16 (4 H, m); 1.35 (3 H, s).

25

yl]sulfonvl}methylimidazolidine-2.4-dione trifluoroacetic acid

LC-MS (APCI) m/z 375 (MH-). |

' NMR (DMSO-d): & 10.57 (1 H, s); 8.56 (1 H, d); 8.03 (1 H, 5); 7.82 (1 H, t); 7.53 (1 H,
d); 7.38 (1 H, dd); 6.31 (1 H, br s); 3.83 (2 H, d); 3.54,3.41 (1 H each, ABq, J=14.8 Hz);
3.36-3.25 (2 H, m); 2.42-2.34 (2 H, m); 1.32 3 H, 5).

~ FNMR (DMSO-dg): § =75.10



(5S)-5-nethyl-5-f (piperidin-I|-ylsulfonyl)nethyllimdazolidine-2,4-dione
25 LC-Ms (APCl) nmlz 276 (MH). "H NVR (DMBO-d6): 8 10.70 (1 H, s); 7.97 (1
H s); 3.w0,0287€23% (1 H each, ABq, J=14.8 Hz); 3.13-3.01 PCTIE2H0475
1.58-1.42 (6 H m; 1.30 (3 H s). WO 02/074750 PCT/ SE02/ 00475 187
(5S)-5-[(3, 6-di hydropyridin-1(2H)- yIsquonyI)rrethyII-S met hyl i m dazol i di ne-
2,4- dione LCG-MS (APCl) mz 274 (M#). "H NWR (DMSO-d6): 6 10.72 (1 H, s);
8.00 (1 H s); 5.85-5.78 (1 H, nm; .5. 7488 63 (1 H 5mM; 3.67-3.62 (2 H,
m: 3.47, 3.33 (1 Heach, ABg, J--14.7 Hz): 3.22 (2 H, dd): 2.14-2.10 (2
H m; 1.31 (3 H s). (55 -5-nethyl-5- (f

[ 4-(2- oxo-g
sul fonyl } (MH+) . 1H
NVR ( DVB lfﬂlldﬂzoﬁdmew-ﬁﬁ)ﬂel H s); 802 (1 H s); 7.27-7.17

(1L H m: ) (1 H, m); 3.65 (2 H, t); 3.56,
3.38 (1 Hléé@hs(mEﬁDrm/zBaSsl\dHﬁ) 3.03-2.90 (2 H, m: 2.41-2.24 (2 H m):
1.76 (2 H,

[4- (11, 2@%@1@&3@6 i&;ﬂ %bﬁpg)ps%}dﬁr{& H.901 7512 @hyDs 7l 63 B d.6.17 (1 |
L 0 8 2 AR AT 3 (B 1 054 40, ),

t); 7.41 (H, 213)0 35{Jsg14329(731q 8H, r‘r); 3.71 (2 H t); 3.58, 3.43 (1 H each,

ABg, J=14.7 20 Hz .19-3.03 m; 2.29-2.16 (4 H m; 1.35 (3 H s).
(5S)-5-net hyl -5-(f 14 (pyr|d| n- 2- vl et hvnvl) 3, 6-di hydropyridin-1(2H) -
yIIsquonyg t hyl dji.ne- 2, aci d LC-I\/IS
(APCI) n id: lonylapethyl)yy  q) .
8.03 (1 H, d)., 7.38 (1 H, dd), 6.31 (1 H, br

s); 3.83 : IS oL PR B
10 LC-MS (APCI) m/z 408 (MH+).

'H{ NMR (DMSO-dg): 8 10.74 (1 H, s); 8.02 (1 H, 5); 7.54-7.38 (4 H, m); 6.23 (1 H, br s);
3.87-3.76 (2 H, m); 3.53, 3.41 (1 H each, ABq, /=14.9 Hz); 3.34-2.25 (2 H, m); 2.42-2.29
(2 H,m); 1.32 3 H, s). '

ABg, J=14.8 Hz);

15 (5.5)-5-[4-(3.4-Dichloro-phenoxy)-piperidine-1-sulfonylmethyl]-5-methyl-

imidazolidine-2.4-dione
LC-MS (APCI) m/z (APCI) m/z 436.1 (MH+).
'H NMR (DMSO- d): & 10.74 (1 H, s); 8.01 (1 H, s); 7.53 (1 H,d, J/=9.2 Hz); 7.31 (1 H, q,
J=2.9 Hz); 7.02 (1 H, dd, J=9.2, 2.9 Hz); 4.65-4.57 (1 H, m); 3.51, 3.34 (1 H each, ABq,

20 J=15.2 Hz); 3.39-3.27 (2 H, m); 3.17-3.08 (2 H, m); 2.00-1.90 (2 H, m); 1.75-1.65 (2 H,
m); 1.33 (3 H, s). ' '

(58)-5-[4-(5-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonylmethyl]-5-methyl-
imidazolidine-2.4-dione

25 LC-MS (APCI) m/z 403.3 (MH+).
'H NMR (DMSO-dq): 8 10.74 (1 H, s); 8.20 (1 H, d; J=2.7Hz);7.81 (1 H, dd, /=8.7, 2.7
Hz); 6.87 (1 H, d, J=2.7 Hz); 5.16-5.03 (1 H, m); 3.52, 3.35 (1 H each, ABq, /=15.0 Hz);
3.43-3.28 (2 H, m); 3.19-3.07 (2 H, m); 2.08-1.95 (2 H, m); 1.80-1.65 (2 H, m); 133 (3H,

S).




3.36-3.25 (2 H m; 2.42-2.34 (2 H m; 1.32 (3 H s). '"9F NVR (DVM5O-d6): 6
-75.10 WD 02/ 074750 PCT/ SE02/ 00475 188 (5S)-5-nethyl -5-(f

f4-f (4- mewbykohesyl ) et hynyl | - 3, 6-di hydropyri di n-1(2H) - yl IPCT/SE02/00475

sul fonyl }met hyl )i m dazol i di ne-2, 4-dione LC-M5s (APClI) mz 388 (MH). '"H NWR
(DVMBO-d6): 6 10.74 (1 H, s); 8.02 (1 H s); 7.32 (2 H d); 7.19 (2 H d);
6.17 (1 5 H br s); 3.80 (2 H d); 3.52, 3.39 (1 H each, ABq, J=14.8 Hz);
3.29 (2 H t); 2.39-2.32 (2 H m; 2. 3@8?3 H s):; 1.32 (3 H s). (5S)-5-(f
f4-f (4-chl orophenyl)ethynyl | -3, 6-di hydropyridin-1(2H) -yl | sul fonyi } nethyl) -
5- et hyl i m dazol i di ne-2, 4-dione 10 LGMS (APCI) mz 408 (M+). "H NMR
(DVBO-d6): 6 10.74 (1 H, s); 802 (1 H s); 7.54-7.38 (4 H, rr); 6.23 (1 H,
br s); 3.87-3.76 (2 H m,; 3.53, 3.41 (1 H each, ABg, J=14.9 Hz)

3. 34-2. 25 (582) melVl 3. [4 %5 %rlﬁ%or(fxget»i‘vl- ’mdﬂ\ 2’}@10&% 'ﬁ'me?)?dmé F-sulfo

(5S) - 5-f4-(32=DOrctiror o= pNenoxy) - p Orne-1-sul T onyr ety ti-o-

i mi dazol i dmmm&:&ﬂmm@@lvs (APC|) TﬂZ (APCl) mz 436.1 (Mt). 'H VR
(DMBO- d6): 8 10. 74 ; (1Hs)753(1HdJ92Hz)731
(1 H d, L&EMSAES I)nﬂzééuH#)dd J=9.2, 2.9 Hz); 4.65-4.57 m :

5o 3 RS s BB Ea g r%?ﬁfz@éi%é iy, 53%1%.%)6 o

4-(5-Ch| 0 r RY ) i Iy I
o Gasol | of HEU S S RS B A S TN #ﬂﬁﬁkﬂé‘&ﬁm 46)
6 10.74 ()HB.32)2 1B ARy, UF246, tH.0 DizR .2716-2.02 (T HBin)( 2.0841.84d2 H#8); 1.6743H, Hz);
6.87 (1 H_d, J=2.7 Hz); 5.16-5.03 (1 H, m: 3.52, 3.35 (1 H'each, ABq,
J=15.0 Hz¥)} 3.43-3.28 (2°H, m; 3.19-3.07 (2 H n); 2.08-1.95 (2 H, m;
1.80-1.65 (2 H m; 1.33 (3 H, :

10 6-[1-((45)-4-Methyl-2.5-dioxo-imidazolidin-4-ylmethanesulfonyD-piperidin-4-vlioxy]-

nicotinonitrile

LC-MS (APCI) m/z 394.3 (MH+).

'H NMR (DMSO- d): & 10.72 (1 H, s); 8.68 (1 H, d, J=2.3 Hz); 8.14 (1 H, dd, J=8.7, 2.3

Hz); 8.00 (1 H, s); 6.98 (1 H, d, J=8.7 Hz); 5.27-5.14 (1 H, m); 3.56-3.28 (4 H, m); 3.18-
15 3.06 (2 H, m); 2.08-1.96 (2 H, m); 1.81-1.66 (2 H, m); 1.31 3 H, s).

-5-Methyl-5-
LC-MS (APCI) m/z 382.5 (MH+).
' NMR (DMSO- dg): § 10.73 (1 H, 5); 8.01 (1 H, 5); 7.09.2 H, d, J=8.4 Hz); 6.87 2 H, d,
20 J=8.4 Hz); 4.50-4.42 (1 H, m); 3.50, 3.34 (1 H each, ABq, J=14.8 Hz); 3.38-3.29 (2 H, m);
3.17-3.09 (2 H, m); 2.23 (3 H, 5); 1.99-1.89 (2 H, m); 1.73-1.63 (2 H, m); 1.33 3 H, s).

4-p-tolyvloxy-piperidine-1-sulfonylmethyD-imidazolidine-2,4-dione

(55)-5-Methyl-5-{4-(4-trifluoromethyl-phenoxy)-piperidine-1-sulfonylmethyl]-
imidazolidine-2.4-dione |

25 LC-MS (APCI) m/z 436.3 (MH+).
'H NMR (DMSO- d): § 10.71 (1 H, brs); 8.02 (1 H, s); 7.65 (2 H, d, J=8.8 Hz); 7.17.(2 H,
d, /=8.8 Hz); 4.72-4.64 (1 H, m); 3.52, 3.35 (1 H each, ABq, /=14.7 Hz); 3.40-3.28 (2 H,
m); 3.19-3.10 (2 H, m); 2.05-1.95 (2 H, m); 1.78-1.68 (2 H, m); 1.33 (3 H, s).




é

02/ 074750 PCT/ SE02/ 00475 189 (5S)-5-Met hyl -
rifluoromethyl-pyridin-2-yloxy)-piperidine-I|-sulfonyl nethyll -
I

3.8

Ol—‘NOQ.U'ID."‘
- QJU'I

-t
zol iwonen247de di one LC-MS (APCI) m z 437 (M#). 5 1H RURSECDOLE : 8
(1H s); 842-8.38 (1L H m: 7.79 (1 H dd, J=8.8, 2.5 Hz): 6.81 (1
J=8.8 Hz); 6.71 (1 H s): 5.40-5.28 (1 H, n); 3.52-3.39 (2 H, m;
-3.28 (2 H m; 3.32 (2 H ABg, J=24.6,14.0 Hz); 2.16-2.02 (2 H, m;
1.8
- (

IO 2o
(o]

.84 (2 H m; 1.67 (3 H s). 10 190

(4S) - 4- Met hyl - 2, 5-di oxo-i m dazol i di n-4-yl net hanesulfonyl) pi peridin-4

xyl - nlcotlnonltrlle LG M5 (APCl) n12 394.3 (MH). HNNR(DIVBO d6) 6
: . 8.14 ( , , . 8.00

N w
—— o N

7
H 410X 01} : 501164, : LR B : 2 Y, ) :
8- 15 q,egg}o,(lgnﬁ rr) 2.08-1.96 (2 H, rr) 1. 81.1.66 (2 H m: 1.31 (3 H,
S) 5- IVHH&M&APCIDM/(ZJ 39302<ij+peri di ne- I -sul f onyl net hyI ) -i m dazol i di ne- 2,
-di one LC M5 (APCl) nlz VH+) H NVR (DMSO- d6 6 10.73 (1 H s);
.01 (1 H, HlyMR/(IRGSO¢ do)id 1@ 73J(i ,43),I-$z()0 (1et.8sp; %?6E2Hdd =88 Bz 74 SHR)H. d,

.5

0- 4 A2 q
. 3517 J?%%@gq%)nl#%rﬁ%o (lzﬁ (églﬁ’ 4)6((&1 456, %389}1 %ﬁziﬁ ﬁﬁggﬁ%ﬁe@(z H,
1.33 ¢

) - 5- I\/|9t3ﬁlyﬁl_b 0’7"%2 H( m)izr"o%llu%lr 2Htrf11%/ll-7p7h1eg% 2y ml)ple?% In{é )I - sul f onyl net hyl |

i m dazol i di ne- 2, 4-di one 25 LC—IVB(APCI) m z 4363(M—|+) "H NMR ( DMSO-

61071§1H brs) 802(1H , 7.65 (2 H d, J=8.8 Hz); 7.17.(2 H,
ho—irne-solt -majhyl-i olidipg) -

8,(2 m; 3.19-3.10 (2 H, n); 2.05-1.95 (2 H m; 1.78-1.68 (2

: , S). WD 02/074750 PCT/ SE02/ 00475 190

LC-MS (APCI) m/z 398.2 (MHH),
' NMR (DMSO- de): 8 10.73 (1 H, 5); 8.01 (1 H, 5); 6.89 (4 H, ABq, J=29.1,9.1 Hz);
4.43-4.34 (1 H, m); 3.70 (3 H, m); 3.51, 3.33 (1 H, ABq, /=15.0 Hz); 3.38-3.28 (2 H, m);
3.16-3.05 (2 H, m); 1.97-1.87 (2 H, m); 1.73-1.62 2 H, m); 1.33 3 H, ).
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15 (SS)-S-[4-(3,4-Diﬂuoro-phenoxv)-piperidine-l-sulfonyimethvl]-S-methvl-

 imidazolidine-2.4-dione
LC-MS (APCI) m/z 404.2 (MH+).
'H NMR (DMSO- dg): & 10.74 (1 H, s); 8.01 (1 H, 5); 7.35 (1 H, q, J=19.6, 9.2 Hz); 7.19-
7.11 (1 H, m); 6.86-6.80 (1 H, m); 4.57-4.48 (1 H, m); 3.51, 3.34 (1 H each, ABq, J=14.9
20 Hz); 3.38-3.28 (2 H, m); 2.16-2.06 (2 H, m); 2.00-1.90 (2 H, m); 1.74-1.64 (2 H, m); 1.33
(3 H, s).

(55)-5-]4-(4-Chloro-phenoxy)-piperidine-1-sulfonylmethyll-5-methyl-imidazolidine-
2.4-dione |

25 LC-MS (APCI) m/z 402 (MH+).
'H NMR (DMSO- dg): & 10.73 (1 H, s); 8.00 (1 H, s); 7.32 (2 H, d, /=8.8 Hz); 7.00 (2H,d,
J=8.8 Hz); 4.56-4.48 (1 H, m); 3.50, 3.33 (1 H each, ABq, J/=14.8 Hz); 3.37-3.28 (2 H, m);
3.16-3.06 (2 H, m); 2.00-1.90 (2 H, m); 1.73-1.63 (2 H, m); 1.32 3 H, s).




4-[1-(4S)-4-Met hyl -2, 5-di oxo-i m dazolidin
yl oxyl - benzonitrile LCGMs (APCI) MZ 393

10.73 (1 Wpogp7478000 (1 H, s); 7.76 (2 H, d, J=8.8 Hz); 7PECH/SER/eH478, 5
J=8.8 Hz); 4.74-4.65 (1 H m; 3.51, 3.34 (1 H each, ABq, J=14.9 Hz);
3.40-3.27 (2 H, m: 3.17-3.07 (2 H, m); 2.03-1.94 (2 H, m: 1.77-1.66 (2
H m: 1.32 (3 H s). :

(5S) - 5- 14- ( 4- Met hoxy- phenoxy) - pi peri di nd9L- sul f onyl met hyl |

-5-net hyl -i m dazol i di ne- 2,4-dione 10 LCGM5 (APCl) mz 398.2 (M#). 1H NWR
(DVBO- d6): 8 10.73 (1 H, s); 8.0L (1 H s); 6.89 (4 H ABg, J=29.1, 9.1
Hz): 4. 43:4 (& Bl iriid® S 3 Mo Bialy 3133 (L H ABg,  J=15.0 Hz):;

yl thanesulfonyl) pi peri di n-4-
(

- 4-
.2 (MH). '"H NVR (DVBO- d6): 6
d
(

3.38-3.28 : . p-methyk 1 g2 (2
H m; 1 33ida¥oliding)2.44Rone

(55) - 5- 14-‘(7‘21—‘D'\‘q§lud'r‘o—p!"l‘enoxy) pi peri di ne-1|-sul fonyl net hyl | -5-met hyl -

i mi dazol i mmm&qpﬂ)@i)me 39$(IMSI+()APCI) niz 404. 2 (M—|+) 1H NI\/R (DVBO- d6): S

10.74 (1 H S); ﬂ J--19  7.19- 7.11
(LH m; T@QR;(WS dras 744:1@5):84@7@1 ) Z(BH5§);5313340¥(]1HLI@%Ch
ABq’ I51%9%2, 3%3'2‘@-1?_7ch;°}§Bq112§§(§%1§ ,3"?2’338{?}1%96 1630 D, ) %4 ¥ (2
59)-5-14- d =1 | | d |
fd. )ne- ol SIS O HRR N R B BRI Be 7 L RK i L P € T 0°29
(1 H, s),J87QCHz():L H s); 7.32 (2 H d, J 8 8 Hz) 7 oo (2 H d, J=8.8 Hz);

4.56-4.48 (1 H, m: 3.50, 3.33 (1 H each, ABgq, J=14.8 Hz): 3.37-3.28 (2 H
m; 3.16-3.06 (2 H m; 2.00-1.90 (2 H, m; 1.73-1.63 (2 H, m; 1.32 (3 H,
10047

imidin-2-
eriding-| sﬁm,,{ﬂﬁ,\é{m{_{}m(jazgumg_}zw_dwhm dazol i di ne- 2, 4-di one
LC-MS (APCI) m/z 438 (MH+).
'H NMR (CDCls): 8 8.84-8.76 (1 H, m); 8.02 (1 H, s); 7.31 (1 H, d, J=4.8 Hz); 6.33 (1H,
5); 5.41-5.34 (1 H, m); 4.54-4.42 (4 H, m); 3.35, 3.24 (1 H each, ABq,‘ J=12.9 Hz); 2.17-
2.07 (4 H, m); 2.02 3 H, s).

loxy)-piperidine-1-

15

( 5S)-5-Methvl-5-[4;( 5-methyl-pyridin-2-vlexy)-piperidine-1-sulfonylmethyl]-

imidazolidine-2.4-dione

LC-MS (APCI) m/z 383 (MH+).

'H NMR (CDCl): & 8.14 (1 H, s); 8.06-7.99 (2 H, m); 7.19 (1 H, s); 7.09 (1 H, d, /=11.6
20 Hz); 5.28-5.21 (1 H, m); 3.70-3.41 (6 H, m); 2.44 (3 H, s); 2.13-1.96 (4 H, m); 1.62 3 H,

-5-methyl-imidazolidine-

4-Fluoro-benzovl)-piperidine-1-sulfonylmethyl

2.4-dione ‘ _

25 LC-MS (APCI) m/z 398 (MH+).
"H NMR (DMSO- dg): & 8.06 (2 H, q, /=9.2, 6.0 Hz); 7.40 (2 H,t,/~8.8 Hz); 3.61-3.41 (4
H, m); 3.00-2.91 (2 H, m); 1.90-1.81 (2 H, m); 1.62-1.50 (2 H, m); 1.33 (3 H, 5).



LC-MS (APClI) miz 398 (M+). 'H NVR (DMBO- d6): 6 10.74 (1 H, s); 8.47 (2 H,
s); 802 (1 H s); 5.11-5.03 (1 H m; 5 3.52, 3.35 (1 H each, ABq, .14.8
Hz); 3.42w8.02874720 H, m); 3.19-3.10 (2 H m; 2.54 (2 H  ®CTHELH@A7S 7.6
Hz): 2.06-1.98 (2 H m; 1.81-1.71 (2 H m; 1.33 (3 H, s); 1.17 (3 H, t,
J=7.2 Hz). :

(5S)-5-Methyl -5-14-(4-trifluoronethyl m di n- 2-yl oxy) - pi peri di ne- I- 10
sul fonvl met hvl | -i m dazol i di ne- 2, 4-di onellgé VS (APCI) mz 438 (MH). "H NWR
(CDC13): 5 8.84-8.76 (1 H m; 8.02 (1 H s); 7.31 (1 H d, J=4.8 Hz); 6.33
(1 H s); 5.41-5.34 (1 H m; 4.54-4 42(4H n') 3.35, 3.24 (1 H each,
ABg, J12. 9k f , O -

(59) - 5- I\/Ets -)5 i , s&l)fonglethl
|mdazollohmeaﬁmandg_pqahbﬂ‘el\/s (APCI) n12 383 (M—I+) IH NVR (CDClB) 5 8.14
(1H s); B.06-7.99 (2 H m: 7.19 (1 H s); 7.09 (1 H d, J=11.6 20 Hz):
5.28-5. 21 [G-M§ (AFCDH30/2z388.(WiHt)%6 H m; 2.44 (3 H, s); 2.13-1.96 (4 H, m;
1.62 (3 H,

(5. &hﬁms@acm%ﬁz (2 B 96 B0 hEL 5 % G et AP oy 5P dazol

i di ne- 3 ( 8. 06
(2 1 qsz 3‘%95 LB P TS B g R IR I R O i
300291(2Hr’r)190181(2Hn)162150(2Hr’r)133(3Hs).
WO 02/ 074750 PCT/ SE02/ 00475 192 (158) 5-

f 4- ( 5- FI udd)-pnfd-i(oriMiiethoz iehjn-2 inijperédi ) peinj
|mdazolldln-2..-di£ LC—I\/B(APCI) m z 388(M—|+) HNI\/R(CDC13) 8 8.42
(2 H s); BMSHoucIng dl =40 (1 H, s); 5.30-5.23 (1 H, n); 3.53-

LC-MS (APCI) m/z 399 (MH+).

10 'HNMR (MeOD): § 7.54 (1 H, t, J=8.4 Hz); 6.33-6.28 (2 H, m); 5.24-5.14 (1 H, m); 3.86
(3 H, s); 3.53-3.42 (2 H, m); 3.58, 3.39 (1 H each, ABq, /=14.4 Hz); 3.30-3.22 (2 H, m);
2.13-2.02 (2 H, m); 1.96-1.82 (2 H, m); 1.47 3 H, s).

(55)-5-]4-(6-Chloro-pyridin-2-yloxy)-piperidine-1-sulfonylmethvl]-5-methyl-

15 imidazolidine-2.4-dione
LC-MS (APCI) m/z 403 (MH+).
'H NMR (MeOD): § 7.65 (1 H, t, J=7.8 Hz); 6.97 (1 H, d, /=7.2 Hz); 6.73 (1H,d,J=7.2
Hz); 5.25-5.14 (1 H, m); 3.55-3.44 (2 H, m); 3.58, 3.39 (1 H each, ABq, /=14.4 Hz); 3.28-
3.19 (2 H, m); 2.14-2.02 (2 H, m); 1.92-1.79 (2 H, m); 1.47 (3 H, s).

20

3-[1-((48)-4-Methyl-2.5-dioxo-imidazolidin-4-ylmethanesulfonyl)-piperidin-4-yvloxy]-

benzonitrile

LC-MS (APCI) m/z 393 (MH+).

'H NMR (DMSO- d¢): § 10.74 (1 H, s); 8.02 (1 'H, s); 7.52-7.47 (2 H, m); 7.42-7.38 (1 H,
25 m); 7.36-7.31 (1 H, m); 4.69-4.61 (1 H, m); 3.52,3.35 (1 H each, ABq, /=17.2 Hz); 3.18-

3.07 2 H, m); 2.02-1.95 (2 H, m); 1.79-1.65 (2 H, m); 1.33 (3 H, s).



s 3.35 (4 H nm); 3.36, 3.21 (1 H each, ABg, J=14.4 Hz); 2.10-2.02 (4 H m);
1.70 (3 H s). (59)-5-f
4- ( 6- Met wyw2/09475@i n- 2- yl oxy) - pi peri di ne-1| - sul f onyl et hyl IPCF/SERL/DAS
i m dazol idine-2,4-dione LCMs (APCI) mz 399 (MH#). io 1H NWR (MeOD): 8
7.54 (1 H t, J=8.4 Hz); 6.33-6.28 (2 H m; 5.24-5.14 (1 H m,; 3.86 (3
H s); 3.53-3.42 (2 H n); 3.58, 3.39 (1 H each, ABq, J=14.4 Hz); 3.30-3.22
(2 H nm: 2.13-2.02 (2 H m: 1.96-1.83932 H m): 1.47 (3 H s). (5S)-5-f
4- (6'Chloro pyri di n- 2-yl oxy) - pi peri di ne-1-sul fonyl net hyl | -5-net hyl - 15
i m dazol i di ne- 2, 4 di one LC- M5 (APCI) mz 403 (MH). 1H NMR (N@CI» S 7.65

, . ). .7 k d, . 2 Jo

328243d;091e(2’H'rr) 214202(2’H-n) 192-1.79 (2 H . 147(3
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Hz
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S) 4{mhhﬂ&LAECBﬁdzGQ&@MEHdazoI|d|n 4-yl met hanesul f onyl ) - pi peri di n- 4 yI
ben;onltrlle LC

H s); BMNYMR® Sosﬂc)grlgi‘lillﬂis 230-1((1#‘)[ ))772112771538&? 6582355063,&
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4- ( 3- Met hoxy-'phenoxy) - pi pef’i di ne-1 -sul fony met hy1i- 5- met hyl -i mi dazol i di ne-

2, 4-di one LC—NB (APCl) mz 398 (MH). "H NWVR (DMSO d6): 8 10.74 (1 H, s);
7. 15

8.01 (1 H_ s : 1 H n) 6. 58- 6. 50 5 n) 4.57-4.49 (1 H

m; 3.73 B4 ;--th b2 Sadipxo-imjdazelidi ethanesu D-pineridingk (2 H,
m; 2.01-3, 91, an&n34 1.64 (2 H m; 1.33 (3 H s). N—44 f

1- ((45)-4- m dazol i di n- 4-yl net hanesul f onyl ) - pi peri di n-4-

1o LC-MS (APCI) )z 425 (MH+).

'H NMR (DMSO- dg): § 10.69 (1 H, brs); 9.78 (1 H, s); 8.00 (1 H, s); 7.47 (2 H, d, /=9.2

Hz); 6.91 (2 H, d, /=9.2 Hz); 4.48-4.41 (1 H, m); 3.51 (1 H from ABq, J=14.4 Hz); 3.16-
£3.06 (2 H, m); 2.00 3 H, s); 1.98-1.90 (2 H, m); 1.73-1.63 (2 H, m); 1.33 (3 H, ).

15 (58)-5-[4-(3-Chloro-phenoxy)-piperidine-1-sulfonylmethyl}-5-methyl-imidazolidine-
2.4-dione
LC-MS (APCI) m/z 402 (MH+).
'H NMR (DMSO- dg): 8 10.76 (1 H, brs); 7.99 (1 H, s); 7.31 (1 H, t, J/=8.4 Hz); 7.08 (1 H,
t, J=2.2 Hz); 7.02-6.95 (2 H, m); 4.64-4.56 (1 H, m); 3.51 (1 H from ABq, J/~14.4 Hz);

20  3.17-3.09 (2 H, m); 2.00-1.91 (2 H, m); 1.75-1.65 (2 H, m); 1.33 (3 H, s).

(585)-5-Methvl-5-][4-(4-trifluoromethoxy-phenoxy)-piperidine-1-sulfonylmethvl]-

imidazolidine-2.4-dione
LC-MS (APCI) m/z 452 (MH-+).

25 'HNMR (DMSO- de): 8 10.74 (1 H, s); 8.01 (1 H, s); 7.29 (2 H, d, J=8.8 Hz); 7.08 (2 H, d,
J=9.2 HZ); 4.60-4.52 (1 H, m); 3.51 (1 H from ABq, J/=14.8 Hz); 3.17-3.08 (2 H, m); 2.02-
1.93 2 H, m); 1.75-1.65 (2 H, m); 1.33 (3 H, s).




yl oxyl - phenyl } -acetam de 10 LC- M5 (APCl) mz 425 (M+). 1H NVR (DMSO- d6):
8 10.69 (1 H, brs); 9.78 (1 H, s); 8.00 (1 H s); 7.47 (2 H d, J9.2 Hz);
6.91 (2 HyOod2/O0MI0 2 Hz); 4.48-4.41 (1 H m; 3.51 (1 H frocrABER/0041%. 4 Hz);
3.16- 3.06 (2 H m; 2.00 (3 H s); 1.98-1.90 (2 H m; 1.73-1.63 (2 H m;
. 1.33 (3 H s). 15

(5S)-5-14-(3-Chl oro- phenoxy) - pi peri di ne-| -sul fonyl met hyll-5-net hyl -i m dazol
idine- 2,4-dione LCM5 (APCI) niz 402 (lWﬁ). 1H NVR (DMBO- d6): 6 10.76 (1
H brs); 7.99 (1 H s); 7.31 (1 H t, J=8.4 Hz); 7.08 (1 H t, J=2.2 Hz);
702695(2H m; 4.64-4.56 (1 H, n') 351(1HfromABq, J=14.4 Hz); 20

2. .1 2 1.

D eri hge-’i' suipohylme%%g [3 Hos).

eridi ne-| uﬁiﬂafzgﬂdﬂn@?}mﬂ%ne [ m dazol [ d| ne-2,4-dione LCGMS (APCl) nmfz 452
(M—|+) 25" H NVR (DVBO- do): 8 10.74 (1 H s); 8.01 (1 H s); 7.29 (2 H d,
J=8.8 Hz) ,LCZMB(APEIMWd%ZQMSH&) Hz) 4 60 4. 52 (1 H m; 3. 51 (1 H from
ABq, J=14.8 Hz g ﬁ r}) 5-1.65 (2 H,
m; 1.33 (BNMR PM@@@@/éi a1 s S s 416U, . P-b 4 iz 7 06-691

% dae S 365350 By S R AR PR TR SIS SRR R B ) s

10741 H t, J=8.4 Hz 70669135H,
( Elz 2 ﬁ71@J1h<§5;1(2;1TI,5r§),(1i373 { fr(s; ) (

m; 4.65- om ABq, J=14.8 Hz); 3.18-3.08 (2 H m;
2.02-1.93 2 H m; 1.76-1.65 (2 H m; 1.33 (3 H s).
(5S)-5-14- 2 4- D|f|uoro phenoxy)-plp er|d| ne I-sulfori Imetthvll-5 nmet hyl -

i mi dazol i &NS-H-R.4rDiflao eHOWY)-pifxerid sulfonyimethyl]-Sapethikle (DVSO- d6): 8
10. 74 (1 Hmd%)zolu%hg%iﬁm'ﬁe s); 7.34-7.23 (2 H m; 7.06-6.97 (1 H,

10 LC-MS (APCI) m/z 404 (MEH-+).
'"H NMR (DMSO- dg): § 10.74 (1 H, 5); 8.02 (1 H, 5); 7.34-7.23 (2 H, m); 7.06-6.97 (1 H,
m); 4.50-4.41 (1 H, m); 3.50 (1 H from ABq); 3.17-3.06 (2 H, m); 2.02-1.90 (2 H, m);
1.78-1.65 (2 H, m); 1.33 (3 H, s).

15 (59)-5-[4-(4-Fluoro-phenoxy)-piperidine-1-sulfonylmethyl]-S-methyl-imidazolidine-
2.4-dione
LC-MS (APCI) m/z 386 (MH+).
'H NMR (DMSO- dg): § 10.75 (1 H, s); 8.02 (1 H, s); 7.17-6.97 (2 H, m); 4.52-4.43 (1H,
m); 3.17-3.06 (2 H, m); 2.00-1.89 (2 H, m); 1.75-1.62 (2 H, m); 1.33 (3 H, s).

20

(55)-5-[4-(3-Fluoro-phenoxy)-piperidine-1-sulfonvimethvl]-5-methyl-imidazolidine-

2.4-dione

LC-MS (APCI) m/z 386 (MH-). |

' NMR (DMSO- dg): § 10.72 (1 H, s); 8.02 (1 H, s); 7.36-7.26 (1 H, m); 6.91-6.71 3 H,
25 m); 4.62-4.52 (1 H, m); 3.18-3.06 (2 H, m); 2.02-1.91 (2 H, m); 1.78-1.63 (2 H, m); 1.33 (3

H, s). |




m, 4.50-4.41 (1 H nm; 3.50 (1 HfromABqg); 3.17-3.06 (2 H nm; 2.02-1.90
(2 H m; 1.78-1.65 (2 H m; 1.33 (3 H s). 15

(5S) - 5- [ WOH2BY4160 0- phenoxy) - pi peri di ne- | - sul f onyl et hyl | PETrse01i§d473 m dazol
idine- 2,4-dione LCMS (APCI) mz 386 (MH). 1H NWVR (DVBO- d6): 8 10.75 (1
H s); 8.02 (1 H s); 7.17-6.97 (2 H, n'); 4.52-4.43 (1 H n); 3.17-3.06 (2
H m; 2.00-1.89 (2 H m; 175162(2 m; 1.33 (3 H s). 20
(5S)-5-[4-(3- FI uor o- phenoxy) - pi peri di ne 195 sul fonyl met hvl | - 5- met hyl -i m dazol
i di ne- 2, 4-di one LC- M5 (APCI) mz 386 (|vH+) "H NVR (DMBO- d6): 8 10.72 (1
H, s);802(1H s); 7.36-7.26 (1 H nm; 6.91-6.71 (3 H 25 nm; 4.62-4.52
E% Hi—l, ms). 3 o ' 2 Y 2 021d1i e.-JI s(;:ft}mljwmrgthvl} S-me&xv?-lmgdzzazol_iidllql 1.33
(55) - [42q2dlghyoro phenoxy) - pi peri di ne- I -suI fonyl met hyl | - 5- met hyl -i m dazol
i di ne- 2,7Z-arone LC-Ms (APCI) mz 386 (M+). 'H NVR (DMSO d6): S 10.74 (1
H s); 8. DGMS(HPC%))m/zB&ZS&MH&Y (2 H m; 7.17-7.08 (1 H 5 m; 7.02-6.97
(L H m;,4.59-4.47 (1 H, r8 2.04-1,.92 fz H, r?; 1.80-1.67%2 H, n)H 1.33
(3 H s) HNMR(DMS dg): 8 10.74 (1 H, s); 8.01 (1 H, s); 7.28-7.17 (2 H, m); 7.17-7.08 (1

(59 L y I-s n t hyl
Ol dazotal 3T W SR PR e P2 BB R A R Iﬂ\}écgedG)
6 10.74 (@ & s); 8.01 (1 H s); 789(1H d, J3.16 Hz); 7.39 (1 H,
J=3.18, 9.0 Hz)677(1HdJ895Hz)508496(1Hrr)376(3H,
s); 3. 51 3.34 (1 Heach, ABq, J=14.7 Hz); 3.43-3.29 (2 H, m); 3.18-3.05
(2 H, (5%')—5—[4 (5%\/Iet(hoxv-pvrlrgln-Z%le);v):-Lbig%ric(ilzrneﬂ’-surﬂdnv}mggl’le] S-methszl-

imidazolidine-2,4-dione

10 LC-MS (APCI) m/z 399 (MH+).
'H NMR (DMSO- dg): & 10.74 (1 H, s); 8.01 (1 H, s); 7.89 (1 H, d, /=3.16 Hz); 7.39 (1 H,
dd, J=3.18, 9.07 Hz); 6.77 (1 H, d, /=8.95 Hz); 5.08-4.96 (1 H, m); 3.76 (3 H, 5); 3.51,
3.34 (1 H each, ABq, J=14.7 Hz); 3.43-3.29 (2 H, m); 3.18-3.05 (2 H, m); 2.05-1.94 (2 H,
m); 1.77-1.61 2 H, m); 1.33 (3 H, s).

15

(55)-5-Methyl-5-[4~(4-pvyridin-3-yl-phenvD)-piperazine-1-sulfonylmethyl]-

imidazolidine-2.4-dione

LC-MS (APCI) m/z 430 (MH+).

'H NMR (DMSO- dg): 8 10.76 (1 H, s); 8.99 (1 H, s); 8.60 (1 H, d, J/=4.91 Hz); 8.35 (1 H,
20 d,J=7.81Hz); 8.04 (1 H, S);A7.7O (2 H, d,/~8.87Hz); 7.12 (2 H, d, /=8.91 Hz); 3.57 (1 H

from ABq); 3.35 (4 H, m); 3.27 (4 H, m); 1.33 3 H, s).

(55)-5-methyl-5-({[4-(pyridin-2-yloxv)piperidin-1-yl]sulfonyl}methyl)imidazolidine-

2.4-dione
25 LC-MS (APCI) m/z 369 (MEH-+),
'H NMR (CDCl): 8 1.73 (3H, s); 1.96-2.04 (2H, m); 2.04-2.13 (2H, m); 3.21 (1H, d);
3.36-3.42 (3H, m); 3.45-3.50 (2H, m); 5.29-5.33 (1H, m); 6.30 (1H, bs); 6.78 (1H, d); 6.93
(1H, 1); 7.65 (15, t); 7.70 (1L, bs); 8.16 (1L, d).




15 (5S)-5-Met hyl - 5-14- (4-pvridin-3-yl -phenyl) - pi perazi ne-I| -sul fonyl net hyl | -
i m dazol i di ne-2,4-dione LCM (APCI) nmz 430 (M#). '"H NVR (DVSO- d6): 6
10.76 (1 Wpo02)p74780 99 (1 H, s); 8.60 (1 H, d, J=4.91 Hz); @CIBE(ZoH7S 20 d,
J=7.81 Hz); 8.04 (1 H s); 7.70 (2 H, d, J=8.87 Hz); 7.12 (2 H, d, J8.91
Hz); 3.57 (1 H fromABqg); 3.35 (4 H m; 3.27 (4 H m; 1.33 (3 H s).
(5S)-5-nmet hyl -5-(f

[ 4- (pvridin-2-yl oxy) pi peridin- I-yIIsulfl)%l}nethyl)lmdazolldl ne- 2, 4-di one
25 LC- M5 (APCI) mz 369 (MH#). "HNWMR (CDC13): 6 1.73 (3H, s); 1.96-2.04
(2H, m; 2.04-2.13 (2H, n) 3.21 (1H, d); 3 36-3.42 (3H m; 3.45-3.50
(2H, m; 95_ _3( 6.3 1H.. S din-P: 8 1H d 93 (1H, t);
7.65 (1H, - ' " 5-¢ 4 -+ SE02/ 00475 196
(5S) - 5- ((Metﬂl%nﬂda%ﬁ@ih@;ddlawl )OXyl pi perl di n- 1- yl }Sul fonyl)nmethyll -5-
met hyl i m dazolTdr ne-2, 4-di one (NB. contains 30%of the 2,3-dinethyl isomer
whi ch was (INB. ¢dn¢aiss &@%icﬁ@lmsdimahyl isdr@envBhiCARGE Jn ﬁiezstaﬁtiﬁg faberidl) 5 1H NVR
(DVBO-d6):; 6 1.3 g é‘é53164(2H m; 1.83-1.89 (2H, m; 2.18 (3H,
s): 2. 20LEMS 4130 m: 3.25-3.31 (3H, m): 3.45 (1H, d):
3.45-3,531 ( )iy 17 7 10. 70
PRV I?é\@fkgb%ﬁg‘iﬁ)gl{zﬂsﬁ s); 159216438, b3H. 8§91 89 2R/ mh:1. 1% (31 75,

4- phenoxypopsHi rggg /3 nybkmeth i g LC—
EAp‘él) T R R R AL U P

1. 92- 2. 00(3E2H); m1 735(18H3m157 ?DHH sm)LOZi)(ZSL 8).44 (4H, m; 4.49-4. 54 (lH

m ; 6. 92 (1H, t); 6.96 (2H, d); 7.28 (2H, t); 7.69 (1H, bs); 10.7 (1H,

s). 15 4-Fluoro-N-f

§, |4S%)eﬁ(éﬂﬁfﬁlaéllefl?vl-%lﬁk@ﬁﬂeﬂdyvgﬁ)%p il Arftulib ARG Bk ¥ lidinB 208 i e

10 LC-MS (APCI) m/z 368 (MH-).
'H NMR (DMSO-dg): § 1.30 (3H, s); 1.64-1.73 (2H, m); 1.92-2.00 (2H, m); 3.08-3.15 (2H,
m); 3.28-3.44 (4H, m); 4.49-4.54 (1H, m); 6.92 (1H, 1); 6.96 (2H, d); 7.28 (2H, t); 7.69
(1H, bs); 10.7 (1H, bs).

b
1-
4-

15 4-Fluoro-N-[1-((45)-4-methyl-2.5-dioxo-imidazolidin-4-ylmethanesulfonyl)-piperidin-

4-yl]-benzamide

LC-MS (APCI) m/z 413 (MH+).

'HNMR (DMSO- dg): § 10.73 (1 H, s); 8.34 (1 H, d, J=7.50 Hz); 8.02 (1 H, s); 7.94-7.88

(2 H, m); 7.33-7.26 (2 H, m); 3.96-3.86 (1 H, m); 3.58-3.47 (2 H, m); 3.51, 3.32 (1 H each, -
20 ABq,J=14.81 Hz); 2.97-2.88 (2 H, m); 1.92-1.84 (2 H, m); 1.62-1.48 (2 H, m); 1.33 (3 H,

S).

(55)-5-[({4-[(2.5-dimethylbenzyloxy]piperidin-1-y1}sulfonyDmethyl]-5-

methylimidazolidine-2.4-dione

25 LC-MS (APCI) m/z 410 (MH+).
'H NMR (DMSO0-dg): 6 1.30 (3H, s); 1. 54 1.62 (2H, m); 1.85-1.91 (2H, m); 2.21 (3H, s);
2.24 (3H, s); 2.97-3.03 (2H, m); 3.27-3.34 (3H, m); 3.45 (1H, d); 3.49-3.55 (1H, m); 6.97-
7.04 (2H, m); 7.11 (1H, s); 7.98 (1H, s); 10.70 (1H, s).

30



LCGMs (APCl) mlz 413 (MH). "H NWR (DVSO d6): 8 10.73 (1 H, s); 8.34 (1 H,
d, J=7.50 Hz); 8.02 (1 H s); 7.94-7.88 (2 H m; 7.33-7.26 (2 H m;

3.96- 3. 86WwODb2Ml74789 ; 3.58-3.47 (2 H m; 3.51, 3.32 (1 H e&Ch/SE0Z@4ABq,
J=14.81 Hz); 2.97-2.88 (2 H m,; 1.92-1.84 (2 H m,; 1.62-1.48 (2 H m;
1.33 (3 H s). (59-5-(({4-[(2,5-dinmethylb

enzyl ) oxyl pi peridin-1-vl}sul fonyl)nmethyll -5- nethylim dazolidine-2, 4- “di one
25 LC- M5 (APCI) mz 410 (M+). 1H NWR (tWSOdG) 8 1.30 (3H, s) 1.54-1.62
(2H, m; 1.85- 91 (2H, m; 2.21 (3H, s); 2.24 (3H s); 2.97-3.03 (2H, m;
327334(3H m; 3.45 (1H, d); 3.49-3.55 (1H, m; 6.97- 7.04 (2H, m;
19% 1 ( (Sé;_' (é%), 5-{ [49 ?5 (:lzllloropvr}dmgﬁvlzplpgndm-l-v ]sul%onv\fpspnznlet?nz'ﬂlz&gaz lcz{me%og /00475
f4-(5-chl g;dmyrldln 2-yl) pi peridin-1-yllsul fonyl}-5-nmethylimdazolidine-2,4
- dione LGNS (APCl) miz 387 (MH#). 1H NMR (DMSO-d6): S 10.72 (1 H, s);

8.54 (1 HL@MS(&M)(HIZB‘B7@\)IH+'} 86 (1 H, dd) 7 38 (1 5 H d); 3 61 (2 H,
bt); 3.50,.3.32 (1 H each ABg 21 6 (3 n ; 2 (2 H,
brd): 1. 77HNME( 6110@(1(1:% 59;8@3(1 af 801 'H, 9786 (1 B day: 738

55 -5-14 v, i Iy 5 net h
Vo i o dabe i ﬁ?‘%%o%dﬁf% o R AR, PS5 2 ey OV, PR 2

(DIVBO d6) H, &rdh 17?—1(@%%H)m{_|& 3331(3(111%) s); 7.90 (1H, d, J=3.13 Hz);
7.48-7.30 '(6H, 28,97 Hz); 5.10 (2H, s); 5.05-4.98 (1H,

m ; 351(1H(fromABq) J=14. 84 Hz); 3.40-3.30 (3H, m; 3.15-3.07 (2H,
m; 2.07-1,95 (24 m; 1 .74-1.64 (2H ) 1.33 (3H ). 15

(5S)-5-14 #ro-Rengyloxy-pyiding] - pipgeidine-Lrsulfonylmethyl|-3nme
-5-net hyl ;

lmldazolldme-z 4-dione

10 LC-MS (APCI) m/z 475 (MH+).
I NMR (DMSO-dg): 8 10.73 (1H, s); 8.01 (1H, s); 7.90 (1H, d, /=3.13 Hz); 7.48-7.30
(6H, m); 6.76 (1H, d, J=8.97 Hz); 5.10 (2H, s); 5.05-4.98 (1H, m); 3.51 (1H (from ABq),
J=14.84 Hz); 3.40-3.30 (3H, m); 3.15-3.07 (2H, m); 2.07-1.95 (2H, m); 1.74-1.64 (2H, m);

1.33 (3H, s).

15

-5-methyl-

loxv)-piperidine-1-sulfonylmethyl

imidazolidine-2,4-dione
LC-MS (APCI) m/z 403 (MH+).

20 'HNMR (DMSO-dg): & 10. 74 (1H, s); 8.17 (lH d, /~=3.10 Hz) 8.01 (1H, s); 7.56 (1H, dd,
J=3.18, 8.80 Hz); 7.44 (1H, d, J=8.77 Hz); 4.67-4.59 (1H, m); 3.52, 3.35 (2H, ABq,
J=15.22 Hz); 3.39-3.28 (2H, m); 3.17-3.08 (ZH, ‘fn); 2.03-1.93 (2H, m); 1.77-1.67 (2H, m);
1.33 (3H, s). ‘ ’

25

imidazolidine-2,4-dione
LC-MS (APCI) m/z 385 (MH+).
'y NMR (Methanol-d4): § 7.73 (1H, d, /=3.01 Hz); 7.53 (1H, dd, J=3.11,9.03 Hz); 7.04



i m dazol i di ne-2, 4-dione LC-M5 (APCl) mlz 403 (M+). 20 1H NWVR (DMSO-d6): 6
10.74 (1H, s); 8.17 (1H, d, J=3.10 Hz); 8.01 (1H, s); 7.56 (1H, dd,
J=3.18, 8we®2Mzdy7s0 7.44 (1H, d, J=8.77 Hz); 4.67-4.59 (1H, Paj/SE82/@A75 3. 35
(2H, ABg, J=15.22 Hz); 3.39-3.28 (2H, m; 3.17-3.08 (2H, m; 2.03-1.93
(2H, m; 1.77-1.67 (2H, m; 1.33 (3H, s). 25 (5 S)-5-f 4-(5-Hydr
oxy-pvridin-2-yloxy)-pip eridine-I-sul fig%l met hvl | -5-net hyl
i m dazol i dine-2,4-dione LCMs (APCI) m 85 (MH). 1H NWR (Met hanol -d4): 6
7.73 (1H, d, J=3.01 Hz); 753(1H dd, J=3.11, 9.03 Hz) 7.04 WO 02/074750
PCT/ SE02/ 00475 198 (1H, d, J=9.04 Hz) 3.80-3.67 (1H, m; 3.58, 3.41 (2H,

ABg, J15. W)J ”;;%4%@33 gtg;r(é%'?)m i3 38300t A(B’-J*J—f@ 04 B} 5.8 992058 M

1.96-1.81
(59) - 5- f 4nf)43 8B30r802Ph &N y2. 3Pt EN2H), 1Dt POB1IR N@H, yih@yﬂi thvll-5-methyl-
|mdazollgiﬁne 488(|ong{){c- @r% T@rﬂz 418? n)@ ( ng§(DIVBOd6) 6
10.74 (1H, s); 800(1H s); 745739(4H m ; 2.97289(2H m ;
2.00-1.91 (2H, m); 1.56-1.45 (2H, m; 1.31 (3H, s). 10
(5S)-5-[4-(4-Chloro-b enzenesulfonyl) pi p

eridinge-| | %MS(APCI)
mz 450 (™R T € g P TH, ; 7.86
(2H, d, ﬁmﬁazblzame.ﬁ 42&10(,3H d J=8.75 Hz) 3.66- 3. 54 (2H, m,; 3.50-3.41
(1H, n); 3. 44, each, ABq, J=14.63 Hz); 2.82-2.73 (2H, m;

1.97-1. 88LLCMS (ﬁs)PCI)lm&?‘llB (MH(fZH m; 1.30 (3H, s). 20

(55) -5 [ 4y ﬁ\g@‘@%@ﬁé ¥h8Mane B R IS bas W AL TR Y, '25’9{% 0

i m dazol i
2.00-1.91 (2H, m); 1.56-1.45 (2H, m); 1.31 (3H, s).

10

(55)-5-[4-(4-Chloro-benzenesulfonyl)-piperidine-1-sulfonylmethyl]-5-methyl-
Aimidazolidine-2,4-dione |
LC-MS (APCI) m/z 450 (MH+).

15 'H NMR (DMSO-dg): § 10.73 (1H, s); 7.99 (1H, s); 7.86 (2H, d, J=8.77 Hz); 7.77 (2H, d,
J=8.75 Hz); 3.66-3.54 (2H, m); 3.50-3.41 (1H, m); 3.44, 3.32 (1H each, ABq, J=14.63
Hz); 2.82-2.73 (2H, m); 1.97-1.88 (2H, m); 1.57-1.42 (2H, m); 1.30 (3H, s).

20

imidazolidine-2.4-dione

LC-MS (APCI) m/z 385 (MH+).

'H NMR (Methanol-ds): & 7.20-7.11 (4H, m); 3.84-3.71 (2H, m); 3.60-3.48 (1H, m); 3.56,

3.39 (1H each, ABq, /~14.96 Hz); 2.97-2.84 (2H, m); 2.10-2.00 (2H, m); 1.69-1.53 2H,
25 m); 1.46 (3H, s).



LC-M5 (APCl) miz 385 (MH). 1H NWMR (Methanol -d4): S 7.20-7.11 (4H, m;
3.84-3.71 (2H, nm); 3.60-3.48 (1H, m; 3.56, 3.39 (1H each, ABq, J=14.96
Hz); 2.9W0.0897472H, m); 2.10-2.00 (2H, n); 1.69-1.53 (2H, PCIBEN)/00415 46 ( 3H,
s). WD 02/074750 PCT/ SE02/ 00475 199 N

{3-[1-((4S)-4-Methyl -2, 5-di oxo-i m dazol i di n-4-yl met hanesul fonyl) - pi peridin-
4- vyl oxyl - phenyl } -acetam de LC- M5 (APCIi éﬂz 425 (MH#). "H NWR (DVSO-d6): S
10.74 (1H, s); 9.89 (1H, s); 8.01 (1H, 7.37-7.33 (1H, m,; 7.21- 5 7.14
(1H, m; 7.08-7.03 (1H, mM; 6.65 (1H, dd J=1.89, 8.04 Hz); 4.49-4.42 (1H,
m; 3.51, 3.34.(1H each, ABq,J1473Hz) 3.39-3.28 (2H, m; 3.18-3.08

( 2H L %2[1(-@%) @Meth%l-g% dio®&-ithfddzoffdin-4viRethafSsulhyn) r&nerldl?’?’ (3H s).

58) 5-[ 4- {ox abatalide pi per azi ne- 1- sul fonyl met hyl | - 5- net hyl -i m dazol i
di ne- 2, 4- |oneL- mz 415 (M+). 1H NWVR (DVMBSO-d6): b 10.75 (1H,
s); 8.04 LEHMSAAPCE) gz ¢2HMH+).J=8.38 Hz); 7.45 (2H, d, J=8.38 Hz);

f;gsf 551}%1'*1\@118@}\@(3(«15)3@1% %P@%ll'égﬁas%s()uf%q’s T At 8)47'*5)7 ere): Ak A L
oo ot 1 L YRR ik RoS QLTSRS L N A=V IR ORI AooN IRt st "

NMR (DI\/ISCB G@XIHlaadeAEq (/%HL 73Hz)939913(23+dzH§m) 33192 RYEH, £); 2(72@5{75) ;58 (2H
m; 7.16- 7.09 (2H, ; 3.62-3.52 (2H, ©"3.49, 3.33 (1H each,
J= 14 94 H-Po- 11928(?Hzn7)71(7,§+4 65 (A, np; 48343Hos)( 1H, m); 1.91-1.84 (2H m)
1.70-1.57 (2H, m; 1.33 (3H s). 25
(5S)-5-14-(5-Brono- pyri di n-2-yl oxy) - pi peri di ne-1-sul f onyl rret hyl | - 5- net hyl -
i m dazol idine-2,4-dione LC-Ms (APCl) mz 447, 449 (M+). "H NWR (DVSO d6):
8 10.73 (1H, s): 8.28 (IH, d, J=2.64 Hz); 8.01 (1H, s); 7.91 (IH, dd,

10 (58)-5-[4-(4-Chloro-benzoyl)-piperazine-1-sulfonylmethyl]-5-methyl-imidazolidine-

2,4-dione

LC-MS (APCI) m/z 415 (MH+).-

'HNMR (DMSO-dG): 6 10.75 (1H, s); 8.04 (1H, s); 7.54 (2H, d, J=8.38 Hz); 7.45 (2H, d,

J=8.38 Hz); 3.79-3.55 (2H, bs); 3.56, 3.35 (1H each, ABq,J 14.84 Hz) 3.51-3.31 (2H,
15 bs); 3.27-3.06 (4H, bs); 1.33 (3H, s).

1-((45)-4-Methyl-2,5-dioxo-imidazolidine-4-ylmethanesulfonyl)-piperidine-4-

carboxylic acid (4-fluoro-phenyl)-amide

20 LC-MS (APCI) m/z 413 (MH+).
'HNMR (DMSO-dg): § 10.74 (1H, s); 9.97 (1H, s); 8.02 (1H, s); 7.65-7.58 (2H, m); 7.16-
7.09 (2H, m); 3.62-3.52 (2H, m); 3.49, 3.33 (1H each, ABq, /=14.94 sz; 2.87-2.77 (2H,
m); 2.48-2.39 (1H, m); 1.91-1.84 (2H, m); 1.70-1.57 (2H, m); 1.33 (3H, s).

25 loxy)-piperidine-1-sulfonvimethvl

imidazolidine-2.4-dione

LC-MS (APCI) m/z 447, 449 (MH+).

'H NMR (DMSO0-dg): § 10.73 (1H, s); 8.28 (1H, d, /=2.64 Hz); 8.01 (1H, s); 7.91 (1H, dd,
J=2.60, 8.84 Hz); 6.83 (1H, d, J=8.79 Hz); 5.12-5.05 (1H, m); 3.52, 3.35 (1H each, ABq,




J=2.60, 8.84 Hz); 6.83 (1H, d, J=8.79 Hz); 5.12-5.05 (1H, m,; 3.52, 3.35
(I'H each, ABg, WO 02/074750 PCT/ SE02/ 00475 200 J-14.85 Hz); 3.41-3.34 (2H,
m; 3.17-80080t&k) nm); 2.06-1.97 (2H, m; 1.78-1.67 (2H, ®WCI/SER/@37{ 3H, S).
(5S)-5-[4-(5-(4-Fluoro-phenyl)-pyridin-2-yl)-piperazi ne-1-sul fonyl nethyl1l-5
-nmethyl - 5 imdazolidine-2,4-dione LC M (APCI) mz 448 (M+). '"H NMR
(DVMBO-d6): S 10.75 (1H, s); 8.45 (1H, d 2 51 Hz); 8.02 (1H, s); 7.88
(1H, dd, J=2.57, 8.86 Hz); 7.70-7.62 (% m; 7.30-7.22 (2H, m; 6.98 (1H,
d, J=8.94 Hz); 3.70- 3.62 (4H, m,; 3.55, 3. 36 (1 H each, ABq, J=14.73 Hz);
3.26-3.19 (4H, m; 1.32 (3H, s) 10

(55)-5-(4 XY yl - L No»d- Y\ )+ pi ragi ne-J ssul | met hyl |
5 et hyl - foﬁ AT RIS R s g o BT GRoPkas Hleggit %
(5S)-5- [4-1(3@ 68 §hl or o- phenyl ) - pyri di n- 2-yl ) - pi perazi ne-1 - sul fonyl methyl | -5
-net hyl - im dazol'i di ne-2, 4-di one LG-M5 (APCl) m z 464, 466 (MH).
(5S)-5-14-(5-(4- Trlfluororrethoxy phenyl) - pyri di n- 2- yI) pi p

erazi ne- I-sulfon Irrethyll- 20 5- rrethyl-l mdazoI|d| ne-2, 4-di one LC- M5 (APCI)
nz 514 ‘.‘_:.'. Befd-Elupyo-phenyl)-pyrislin, lf Hmethyl]-3-methyl

er azi ng | - ﬁ% &Pe-ﬁl mitzpéj I -5 met hyl - im dazol [ d| ne-2, 4-di one 25 LC- M5 (APCI)
mz 42 -5-(4-15-(1H pyrrol -2
cyl) - pyr| dIONRISAAPTY ﬁ}ly;pmga@MHq,)I sul fonyl net hyl )- i m dazol i di ne-2, 4-di one
LG MB (APCI) mz 419 (MH). WO 02/074750 PCT/ SE02/ 00475 201
'H'NMR (DMSO-d¢): & 10.75 (1H, s); 8.45 (1H, d, J=2.51 Hz); 8.02 (1H, s); 7.88 (1H, dd,
J=2.57, 8.86 Hz); 7.70-7.62 (2H, m); 7.30-7.22 (2H, m); 6.98 (1H, d, /=8.94 Hz); 3.70-

3.62 (4H, m); 3.55, 3.36 (1 H each, ABq, /=14.73 Hz); 3.26-3.19 (4H, m); 1.32 (3H, s)

10

(58)-5-[4-(5-(4-Methoxy-phenyl)-pyridin-2-yD)-piperazine-1-sulfonylmethyl]-5-methyl-

imidazolidine-2.4-dione

LC-MS (APCI) m/z 460 (MH+).

15 (5S)-5-[4-(5-(4-Chloro-phenyD)-pvridin-2-yD-piperazine-1-sulfonylmethyl}-5-methyl-

imidazolidine-2.,4-dione

LC-MS (APCI) m/z 464, 466 (MH+).

D-piperazine-1-sulfonyimethyvl]-

20  5-methyl-imidazolidine-2.4-dione

LC-MS (APCI) m/z 514 (MH+).

(58)-5-[4-(5-Furan-2-yl-pyridin-2-yl)-piperazine-1-sulfonylmethvl]-5-methyl-

imidazolidine-2,4-di0ne

25 LC-MS (APCI) m/z 420 (MH+).

1]-piperazine-1-sulfonylmethyl)-

imidazolidine-2,4-dione

LC-MS (APCI) m/z 419 (MH-+),




(55)-5-(4- [3,3 ]-Bipyridinyl-6-yl-pip er

azi ne-1-sul fonyl net hyl)-5-nethyl - i m dazolidine-2,4-dione LCGM (APCl) mz
431 ( MH)WO 02/074750 PCT/SE02/00475
(4S)-4-(6-[4-(4-Methyl -2,5-di oxo-i m dazol i di n-4-yl net hanesul f onyl ) - pi per azi
ne-1-yll- pyridin e-3-yl)-b enzonitrile LGCM (APCI) mz 455 (M#). 10
EXAMPLE 19 Conpounds with the general formula O RZH N R'SO O OH 15 were
synt hesi sed according to the nethod des2®lbed in Exanple 17. R R2 Anal ysis
mz 543 (MH)WWN o ON/-NNL1 ci /- OFF -~O~UNmz 562 (MH)(I)
FNO \ FN-- v filNmz 511(MH*#)(1) O N--,,,"0o mz 523 (MH)(1) C

(58)-5-(4-]3.3’]-Bipyridinyl-6-yl-piperazine-1-sulfonylmethyl)-5-methyl-

imidazolidine-2.4-dione

LC-MS (APCI) m/z 431 (MH+).

(48)-4-(6-[4-(4-Methyl-2.5-dioxo-imidazolidin-4-ylmethanesulfonyl)-piperazine-1-yl]-

pvridine-3-yl)-benzonitrile

LC-MS (APCI) m/z 455 (MH).

10 EXAMPLE 19

Compounds with the general formula

R2
Y N
R” \\O N>—":O
O H

15 were synthesised according to the method described in Example 17.

R2 ' Analysis
m/z 543 (MHH)®

p!
ee

R
PAN

o]
FF ,— (o]
>L€>.N’ N ) m/z 562 (MH+)®
N S S
' 0
7/ N O
F‘@"N\ h Ny m/z 51 1(MH+)<1>

OHA
s

Q
/@Nf U \/\o/\© m/z 523 (ME+H)®
Cl .




WO 02/ 074750 PCT/ SE02/ 00475 202 R R2 Analysis 0O O ~-N mz 443 (MH) WAW
-N"Op O(1) : NWR avail able, see experinental part.

5-1({4- 1(woaoklot7spyri di n-2-yl) oxyl pip eridin-l-yl } PCT/SE02/00475

sul fonyl)methyl | -5-1(3,4,4-trimethyl- 2,5-dioxoim d azolidin-|
-yl)ymethyllimd azolidine-2,4-dion e 5 The title conpound was prepared as
described in Exanple 17 fromracemc {2,5-dioxo-4- [(3,4,4-trinethyl-

5-di oxoi m dazolidin-1-yl)nmethyl]im dazolRP3i n- 4- yl }met hanesul f onyl

chloride and 5-chl oro-2-(piperidin-4-yloxy)-pyridine. LCMs (APCI) mlz 543
(M+H). "HNWR (DMBO-d6): 6 1.28 (6H. s): 1 63 1.74 (2H, m; 1.95-2.05 (2H,

m; 2.77 s); 10 3.1 (4H d) 3.5B (3H myi 4.14 (1H, q);
5 04-5. 11 ﬁﬂ—l M 6.85 riu 7.80 (1ArnaIYHH 794/ (1H, s); 8.19 (1H,

d); 10.83 (1H The startr rraterial as follows: 15
3-[3-(bent | thi%@goxo op Id-%,5,5-tr Mx@? ‘P{@?n dg i di ne- 2, 4-di one
Benzyl nercaptan 56 9 was pti rred Wi th cesium carbonate (712

mg, 2.2 Jjmol) in di fet ? mde (5 m) at roomtenperature for 1 hour.
3-(3-bronp-2-_oxopropyl)-1 5 %-trinmethylimdazaolidinet?2, 4-di one (552 ny,

1. 99 mmol ) ap r i was added and the m xture stirred 18
hour s at roon@enag'glrla us@ee%e?ﬂé%@ﬁgé%“ on mxture was treated with water,
extracted into ethyl acetate (3.x 25 m), the organic phases conbined,

bri ne washed and drr ed The pr oduct was purr fied by silica chromatogr aphy,
eluting w ‘ perith sugfi e%ﬁ)ﬂl—ﬁff(.bl édrintethylt C- VS
(APCl) nlz 2.91 (3H, s); 3.16
(2H, s); eSH, m .

5 The title compound was prepared as described in Example17 from racemic {2,5-dioxo-4-

[(3,4,4-trimethyl-2,5-dioxoimidazolidin-1-yl)methyl}imidazolidin-4-yl } methanesulfonyl

chloride and 5-chloro-2-(piperidin-4-yloxy)-pyridine.

LC-MS (APCI) m/z 543 (MH+).

'H NMR (DMSO-dg): & 1.28 (6H, s); 1.63-1.74 (2H, m); 1.95-2.05 (2H, m); 2.77 (3H, 5);
10 3.14 (4H, d); 3.53-3.73 (3H, m); 4.14 (1H, ¢); 5.04-5.11 (1H, m); 6.85 (1H, d) 7.80 (1H,

dd); 7.94 (1H, s); 8.19 (1H, d); 10.83 (1H, s).

The startingmaterial was prepared as follows:

11-1.5.5-trimethvlimidazolidine-2.4-dione

15
Benzyl mercaptan (256 pl, 2.2 mmol) was stirred with cesium carbonate (712 mg, 2.2
mmol) in dimethyl formamide (5 ml) at room temperature for 1 hour. 3-(3-bromo-2-
oxopropyl)-1,5,5-trimethylimidazolidine-2,4-dione (552 mg, 1.99 mmol) prepared as in
W099/06361 was added and the mixture stirred 18 hours at room temperature. The

20~ reaction mixture was treated with water, extracted into ethyl acetate (3 x 25 ml), the
organic phases combined, brine washed and dried. The product was purified by silica
chromatography, eluting with 50% ethyl acetate / iso-hexane to give 300 mg product.
LC-MS (APCI) m/z 321 (MH+).

'H NMR (CDCL): § 1.45 (6H, s); 2.91 (3H, s); 3.16 (2H, s); 3.70 (2H, s); 4.53 (2H, s);

25 7.22-7.33 (5H, m). '



WD 02/ 074750 PCT/ SE02/ 00475 203 5-[(benzylthio)methyl]-5-1(3
,4,4-trimethyl-2,5-di oxoi mdazolidin- | - yl nethyllimdazolidine-2, 4-dione
The titl ewoonpoursdd was prepared as described in the synt h@€iTsSEN/00475

5-met hyl -5- 5 {[ (phenyl net hyl )t hio] methyl} imdazolidine-2,4-dione in
Exanmple 17. LC-MS (APClI) mfz 391 (M+). "H NVR (DVMBO-d6): 5 1.28 (6H, s);
2.64 and 2.76 (2H, abq, J=14.2 Hz); 2.78 (3H, s); 3.54 & 3.64 (2H, abq,
J=14.2 Hz); 3.73 (2H, s); 7.20-7.32 (5H20ér)' 7.98 (1H, s); 10.83 (1H, s).
10

{2,5-dioxo0-4-[(3,4,4-trinmethyl-2,5-di oxoi m dazolidin-1-yl)methyllimdazolid
i n-4- yl }ret hanesul fonyl chloride The title conpound was prepared as
described in the synthesis of [(4S) and (4R)-4-nethyl -

2, 5-di oxoixjeazHthidhdetylylsl B BRRShIIONYdidelRdhsRidign Fxanpl e 17. 15 " H
NVR (CD30D): 8 1°38 (6H, 's); 2.89 (3H, s); 3.81 and 3.92 (2H, abqg, J14.3
Hz); 4.61 Mﬁfhvlﬁhﬁda‘ﬁhﬁdih@m%dionq conpounds were prepared as described in

t he synthe5|s of 5-[ [ (5- chloropyrldln 2yl ) oxy] pi peridin-1

yl }sul f onylibe lerﬁ?mgousd fve%pr@pateflraﬁﬁ%% ogappd m the synthgsisedi Aiteibdri-di n- 1

| ) met hyl
g %trl Py ]él[@'hg’?sﬁgﬂ hﬁyﬁﬁ%l%*eﬁ?’ih?rﬁ%é ‘Ié‘%i&%ﬁl %ﬁlglﬁ"rﬁ%’yﬂm hyl | -5-[(3, 4, 4-
trinethyl 12438 OXOI @ﬂ/g3gggw[_g4)n | -yl)methyll imdazolidin a-2,4-dione
LC-Ms (APClI) m z 56% 25°1H NVR (DMSO-d6): 6 1.26 (6H, s); 2.76 (3H,
s); 3. 16-:3» (—H?MSpd@MBQ&(G’I& 08HO4 epd 2.78 (21, @hH["HQZHZ)&ZL?S?GHSsIZH m ;
8.43 (1H, 0 02/ 7475Q PCT/ SE02/ 00475
S fa- (4 F|3u%tr%13p it 305 42iH0R: 5 736 oy | Stk GHsm): 798 (1H, ) 10.83
(3,4,4-tri g é} -2, 5- d|0x0|mdazoI|d|n 1y|)rrethy||
i m dazol i dine-'2, 4-di one ,

10

{2.5-diox0-4-[(3.4,4-trimethyl-2.5-dioxoimidazolidin-1-yDmethyllimidazolidin-4-

ylYmethanesulfonyl chloride

The title compound was prepared as described in the syntheéis of [(4S) and (4R)-4-methyl-
2,5-dioxoimidazolidin-4-yljmethanesulfonyl chloride in Example 17.

15 "HNMR (CD;OD): § 1.38 (6H, s); 2.89 (3H, s); 3.81 and 3.92 (2H, abq, J/=14.3 Hz); 4.61
(2H, s).

The following compounds were prepared as described in the synthesis of 5-[({4-[(5-
chloropyridin-2-yl)oxy]piperidin-1-yl}sulfonyl)methyl] -5-[(3,4,4~trimethyl-2, 5-

20 dioxoimidazolidin-1-yl)methyl] imiddzolidine-Z, 4-dione.

5-[({4-[5-(trifluoromethyDpyridin-2-vlipiperazin-1-yl}sulfonyDmethvi]-5-[(3.4.4-

trimethyl-2.5-dioxeoimidazolidin-1-yl)methyllimidazolidine-2.4-dione
LC-MS (APCI) m/z 562 (MH+).

25 "HNMR (DMSO-ds): 8 1.26 (6H, s); 2.76 (3H, s); 3.16-3.22 (4H, m); 3.48-3.76 (8H, m);
7.02 (1H, d); 7.81-7.76 (2H, m); 8.43 (1H, s); 10.83 (1H, s).




LCMs (APCl) mz 511 (M#). "H NWR (DVMBSO-d6): 8 1.28 (6H, s); 2.77 (3H, s);
3.10-3.16 (4H, m; 3.21-3.26 (4H, m; 5 3.48-3.71 (4H, m; 6.95-7.09 (4H,
m; 7.88 WOHK2/0%9750 10. 84 (1H, bs). 5-f ({4- f PCT/SE02/00475
(5-chl oropyridin-2-yl)oxyl pi peridin-1-yl}sul fonyl)nmethyll-5-{2- f
(phenyl net hyl ) oxyl ethyl }i m dazolidine-2, 4-dione The title conpound was
prepared as described in the synthesis of 5-1 ({4-[(5-chl oropyridin- 10
2-yl ) oxy] pi peridin-1-yl}sul fonyl)nethyl B0%-[(3, 4, 4-tri net hyl - 2, 5- di oxoi ni da
zolidin-1- yl)methyl]imdazolidine-2,4-dione starting from
5- Chl or o- 2- (pi peri di ne-4-yl oxy) - pyrldlne hydr ochl ori de and

h I I

2, 5-di oxQ-A4-42-
§/I)rrethan§sé-F(fil?i’2 gaylepin 2 e LU

( DMBO- d6) dl(ﬁioimﬁiazah&ﬁn{ me'ﬂ'l lﬁuégzoﬁdﬂ& ﬁﬂ"(hoﬁ@ 3 00- 3. 56 (7H m
partial |y~ obscu : .01-5.12 (1H, m; 6.85
(1H, d); L@MW(AHEIQ&HZSM (MHFF)BO (1H dd); 8. 02 (1H s); 8.19 (1H, d);

10. 70 (1H, bs)

(5-chl or opIS;NMRr{Dé\%p)@ﬂﬁ b2 B EFHL2 77 (AH. 90 3 Hrp 1 1p-(4Hamey 12 b3 36K $HAmS: decan
e- 20 2,454 riisngmateri al was

pr epar éd 3%8%? t&’%%?}%%@ rﬁf‘% 3(8'\{"@ 8); '[Beg4s(tlﬁ % )-

nmet hyl )t hi o] -1, 3-di azaspiro[ 4. 5] decane- 2, 4- di one Benzyl nercaptan (937ny,
7.5mmol ) was dissolved in 70 nL of THF. NaH (362ng 60% 9. Ompl) was added
and t he sBt{dvl(Sveblosbpyridih-2-ohosypipenidiniled}subfoniiloredopiEb-gRexanone (1. 0g,
7.5mml ) was added and the reactl on as St rred at rt over night. The solid
was filt eiP8E {yd A2 acaltit rotary evaporatlon

Pot assi u ml"fié( %ﬂ% gorgfplo&rﬂi) a g% 4Je%9rﬂ?gr1/n V\g 750f 5§R$4 (nggL OLPRYG ) i 8eq)

and 25nmL O anor was a reacti on rrre

at 80Ggov nylﬁkg?ﬁperfﬁﬂ%\gl}sﬁﬂ?ﬂdﬁyl%etﬁ@lﬁ -stich uer ﬁﬂné%ﬂﬁ 1 9 isx@kthdaX8Rlin-1-
rom

recrystallised water to give the title conmpound as a white
solid LG yimelRllEhidanslidia®2,4¢dibhe starting from 5-Chloro-2-(piperidine-4-yloxy)-pyridine

hydrochloride and (2,5-dioxo-4-{2-[(phenylmethyl)oxy]ethyl}imidazolidin-4-

yDmethanesulfonyl chloride.
LC-MS (APCI) m/z 523 (MH+).

15 'HNMR (DMSO-dg): 6 1.37-1.79 (3H, m); 1.83-2.08 (4H, m); 3.00-3.56 (7H, m partially
obscured by D,0); 4.33-4.44 (2H, m); 5.01-5.12 (1H, m); 6.85 (1H, d); 7.21-7.36 (5H, m);
7.80 (1H, dd); 8.02 (1H, s); 8.19 (1H, d); 10.70 (1H, bs).

6-({4-[(5-chloropyridin-2-vl)oxv]piperidin-1-yl}sulfonyl)-1,3-diazaspiro[4.5]decane-

20 2.4-dione

LC-MS (APCI) m/z 443 (MH+).
The startingmaterial was prepared as follows:

25 6-[(phenylmethyDthio]-1.3-diazaspiro[4.5]decane-2.4-dione

Benzylmercaptan (937mg, 7.5mmol) was dissolved in 70 mL of THF. NaH (362mg 60%,
9.0mmol) was added and the slurry was stitred for some minutes. 2-chlorocyclohexanone
(1.0g, 7.5mmol) was added and the reaction was stirred at rt over night. The solid was

filtered of and the solvent was removed by rotary evaporation. Potassium cyanid (4 eq),



s 1H NVR (DVMBO-d6): S 1.21-1.81 (8H, m; 2.79 (1H, dd);. 3.67-3.76 (2H m;
7.18-7.32 (5H, m; 8.43 (1H, s); 10.68 (1H, s). EXAMPLE 20 R O S ON,N
1 0 10 WO 02/074750 PCT/SE02/00475

5- Met hyl - 5- (1- (t ol uene-4-sul fonyl ) -cycl opentyl)-i m dazol i di ne-2, 4-di one

1- (1-(Tol uene-4-sul fonyl)-cycl opentyl))-ethanone (0.10 g, 0.38 mmol),

pot assi um cyanide (0.049 g, 0.75 nmol ), ammoni um carbonate (0.18 g, 1.9
nol ), 50% ethanol in water (1.6 i) wefé stirred in a seal ed tube (2 nmL
vol une) at 90C for 70 hours. The solution was acidified with 10% acetic
acid to pH 6 and concentrated by rotary evaporation to half of its 15

original v n i a he u fell out. The .sal ution. and
ori 91 nal. MREHTE 0PABMILOARALEoflact U RERSUh LebhoPiths B AT HibED s
separ at ed [80°MBER A Ht WifeSsubhdiRicRl W filteR6PiRt tBe s&itpwasoxrémfyaﬁaﬂisea g3 ¢ phases
were washed with brine, dried over anhydrous sodium sulfate, filtered and
concent r atl@dSByandovaento evapbe sitle compoumyl asea Whitedsajidof a white solid. The
crude product vv?s di ssol ved in nmethanol (5 nlL), concentrated with silica (1

g) Ey r(r)]t %rQeri’) %W&tg%r@’éﬂﬁ)-appl ied on a short silica colum. f El ution
' 1 - : ' 489
it e prodia RSO £3F 1.8 GLL L2 VR dBSs &2 B w1873

( DVBO- d6) :(513,Qi);%dtglgl{)sj;]lld,@r@u{’@).SZ-1.44 (1H, m: 1.36 (3H, s); 1.47-1.58
(2H, n); 2.10°2.3 0 (4K, m; 240 (3H, s); 7.41 (2H, d, J= 8 Hz); 7.72
(2H, d, J= 8 Hz); 7.80 (1H, 25 bs) and 10.7 (1H, bs). WD 02/ 074750

PCT/ SEO2/ 883;5 iSG 13C NWVR (DMSO-d6): 5 21.02' 22. 60, 22.64, 26.1, 26.3,
30.8, 31.% DL .9, 129.2, 130.3, 135.3, 144.2, 156.0 and 176.2. The

starting materi al er/(epared as follows:
0 O
W
2 |
e
@]

10  5-Methvl-5-(1-(toluene-4-sulfonyl)-cyclopentyl)-imidazolidine-2.4-dione

1-(1-(Toluene-4-sulfonyl)-cyclopentyl))-ethanone (0.10 g, 0.38 mmol), potassium cyanide
(0.049 g, 0.75 mmol), ammonium carbonate (0.18 g, 1.9 mmol), 50% ethanol in water (1.6
ml) were stirred in a sealed tube (2 mL volume) at 90°C for 70 hours. The solution was
acidified with 10% acetic acid to pH 6 and concentrated by rotary evaporation to half of its
15 original volume upon which part of the product fell out. The solution and its solid contents
were taken up in ethyl acetate, the aqueous phase was separated and washed twice Witil ethyl
acetate. The combined orgénic phases were washed with brine, dried over anhydrous sodium
sulfate, filtered and concentrated by rotary evaporation to give 0.74 g of a white solid. The
crude product was dissolved in methanol (5 mL), concentrated with silica (1 g) by rotary
20  evaporation and applied on a short silica column. Elution with ethyl acetate/ n-heptane (1:2
and 2:1) gave 0.060 g (48%) of the title product as colourless needles.
LC-MS (APCI) m/z 337 (MH+). }
'HNMR (DMSO-ds): 8 0.96-1.10 (1H, m); 1.32-1.44 (1H, m); 1.36 (3H, s); 1.47-1.58 (2H,
m); 2.10-2.30 (4H, m); 2.40 (3H, s); 7.41 (2H, d, J= 8 Hz); 7.72 (2H, d, J= 8§ Hz); 7.80 (1H,
25 bs) and 10.7 (1H, bs). '



s 1-(Tol uene-4-sul fonyl)-propan-2-one was prepared according to Crandall et
al. J. Og. Chem 1985,(8) 50, 1327-1329 from sodium p-toluensulfinate

di hydr at ew042@74350 18 mmol ), chl oroacetone (1.0 nL, 12 mmoIPL]I/SE02/00475

t et rabut yl ammoni um brom de (0.30 g) and water-benzene-acetone 4:3:3 (10
m.). Work-up and chronmatography on silica of the crude using ethyl
acetate/ n-heptane (1:3 through 1:2) as 10 eluent gave 2.4 g (95% of the
title product as an oil WhICh crystal 12&ed on standing in the fridge.
LC-Ms (APClI) mz 213 (M—I+) "H NWR (CDClB) 6 2.38 (3H, s); 2.42 (3H, s);
4.10 (2H, s); 7.35 (d2H, d, J= 8 Hz); 7.74 (d, 2H d,J=8Hz) |513CNNR

EC(Dflf’)Tol > éﬁ%@@ﬁﬁ%{)ﬁ@% 2 otzfzgﬁ) %@ﬁlﬁé % ;pﬁg;rq% 3182621 3'5‘8"9 198213023,

1- (Tol uepss 4- qulj qgglo)angrlqun 2-one (0.10 g, 0.47 mol ), 1, 4-diiodobutane
(0.068 n_, 0.5 mol ), finely ground potassium carbonate (0 14 g, 1.0
nmol ) and dry d| nmet hyl sul f oxi de (0.80 20 nmL.) were stirred at 50C (oil bath
terrperature) for 22 hours. The heating was shut off and stirring was
cont | nuelhastaing maerigd wasprpsred@sdolowitie product was taken up in et hyl

acet ate’l-[ﬁﬁ@ﬁe%wu#fh {\:l\g_t er #‘2‘0 50 nmL) and brine (Ix 50 nmL), dried over
anhydsro ed and concentrated by rotary evaporation.
The oi | ywheslegted WecorGRE WBtLARIRENAT], Tt @hérhCl@sgss 80.e3ny1 1386 @l

n- hept ane (I?Lﬂeg t hr ough % to grve 0. 16 (If? he t|tle9prod§({cdtlum25
as a col ptolhasslfviate dlhﬁrma (QA%CM IIﬂ‘fl(ZD Zﬁﬂo(dw:time Ak INNRII ﬁﬁﬁlﬁh— 6 1.52

2H, 1.77 48 ( 3H,
g) 7"%,0t Erzwtylamnaam‘@n#&«)mlélﬁgo 70 6 dzwateerbg@zengamne 41%@ (m@wc%ﬂgyp 6(

o3 a2t n st M iy e MR AP 20 VO
10 eluent gave 2.4 g (95%) of the title product as an oil which crystallised on standing in the
fridge.
LC-MS (APCI) m/z 213 (MH+).
'H NMR (CDCls): § 2.38 (3H, s); 2.42 (3H, s); 4.10 (2H, s); 7.35 (d2H, d, /=8 Hz); 7.74 (d,
2 H,d, /=8 Hz). |
15 PCNMR (CDCL): § 21.7,31.4, 67.7, 128.0, 129.8, 135.5, 145.3 and 195.9.

1-(1-(Toluene-4-sulfonyl)-cyclopentyl))-ethanone
1-(Toluene-4-sulfonyl)-propan-2-one (0.10 g, 0.47 mmol), 1,4-diiodobutane (0.068 mL, 0.52

mmol), finely ground potassium carbonate (0.14 g, 1.0 mmol) and dry dimethylsulfoxide (0.80
20 mlL) were stirred at 50°C (oil bath temperature) for 22 hours. The heating was shut off and

stirring was continued at 22°C for 22 hours. The crude product was taken up in ethyl acetate,

washed with water (5x 50 mL) and brine (1x 50 mL), dried over anhydrous sodium sulfate,

filtered and concentrated by rotary evaporation. The oily residue was chromatographed on

silica using ethyl acetate/ n-heptane (1:4 through 1:3) to give 0.10 g (80%) of the title product
25 as a colourless oil.

LC-MS (APCI) m/z 267 (MH+).

'HNMR (CDCl;): & 1.52 (2H, m); 1.77 (2H, m); 2.26 (2H, m); 2.37 (2H, m); 2.42 (3H, s);

2.48 (3H, s); 7.30 (2H, d, J= 8 Hz) and 7.60 (2H, d, J= 8 Hz).

BCNMR (CDClL): § 21.7,25.4,28.0,31.3, 83.9, 129.4, 129.5, 133.2, 145.0 and 202.5.

30



-O O N 5 5-(Bi phenyl - 4-yl oxynet hyl ) -5-et hyl -i m dazol i di ne- 2, 4-di one

4- Hydr oxy- bi phenyl (84 ng, 0.5 mmpbl) was added to 1-brono-2-butanone (0.055
m , 0.55 woloj47and anhydr ous pot assi um car bonate (95 ny, POTGRO®M@IY in dry
aceton (2.5 mM). The O7 N OONmxture was stirred for 2 hours at
anbi di ent tenperature, then diluted with ethylacetate (2.5 m). The

super nant ant was evaporated. The afforded oil was stirred at 75 C
overnight, 10 in a sealed vial, togeth@p wi t h anmoni um car bonate (290 ny,
3.0 mmol ) and potassiumcyanide (79 ng, 1.2 mmol) in 50 %ethanol (3 nm).
The resulting solution was pured out on ethylacetate (20 m), ether (10
m) and I ), together with saturated ammoni um chloride (aq, 2
m). Themgﬁgégéég%gise was washed additionally once with water (10 nl),
then evaporated together wth heptane to afford the title conpound (112 nyg,
0.36 mol) as is a whitegolig in 72 %yield. 'HNVWR (300 MHz, DMSO-d6): 6
10.57 (1H, bs); 8.00 (1H, 7>§307 58 (4H, m; 7.43 (2H, m; 7.01 (2H,
d); 4.07 (2H, dd); 67 (2H, 0.86 (3H, t). LCGMs (APCl) mlz 311.1
(M) . 20 W : EQY/ 00475 208 ~EXAMPLE 22 Conpounds with t he
general forp ) R2 O R3 H 0 5R1 / 0 were synthesised according
to the net RQd described in Exanple 21

s 5-(Biphenyl-4-yloxymethvl)-5-ethyl-imidazolidine-2.4-dione
4-Hydroxy-biphenyl (84 mg, 0.5 mmol) was added to 1-bromo-2-butanone (0.055 ml, 0.55

mmol) and anhydrous potassium carbonate (95 mg, 0.69 mmol) in dry aceton (2.5 ml). The

0 N

mixture was stirred for 2 hours at ambidient temperature, then diluted with ethylacetate
" (2.5 ml). The supernantant was evaporated. The afforded oil was stirred at 75 °C overnight,

10 in a sealed vial, together with ammonium carbonate (290 mg, 3.0 mmol) and potassium

cyanide (79 mg, 1.2 fnmol) in 50 % ethanol (3 ml). The resulting solution was pured out on

ethylacetate (20 ml), ether (10 ml) and water (15 ml), together with saturated ammonium

chloride (aqg, 2 ml). The organic phase was washed additionally once with water (10 ml),

then evaporated together with heptane to afford the title compound (112 mg, 0.36 mmol) as
15 a white solid in 72 % yield.

'HNMR (300 MHz, DMSO-dg): § 10.57 (1H, bs); 8.00 (1H, s); 7.63-7.58 (4H, m); 7.43

(2H, m); 7.01 (ZH, d); 4.07 (2H, dd); 1.67 (2H, m); 0.86 (3H, t).

LC-MS (APCD) m/z 311.1 (MH+). .

20



R2 R3 Analysis M@ M mz 311 (MH#) Nc Et Hnmlz 336 (MH#) ci Me Hmz
1 (MH#) NC~~ M Hmz 322 (MH#) Nc--O tBu Hnmlz 364 (MH) NG ~~ Ph
m z 384wWONRIeY475- o\ Me H mz 381 (MH#) F CN\ H nlz 338CTMES)00405 CN \ |
mz 386 (M+#) Br CNH mz 308 (MH+) WD 02/074750 PCT/ SE02/ 00475 209 R
R3 Analysis Br \ Hmz 393 (M#) O Br Hmz 443 (M#) Br Br Hnlz
(MH#) Ow Hmz 343 (MH#) Ow Hmz 393(MH#+) Br O H mz 313 (MH)
Hmz 327 (M+#) mz 377 (M+#) M , &08r

3

SRRTIL™

EXAMPLE 22

Compounds with the general formula

0O
R2

o
R3 H
R 0]

were synthesised according to the method described in Example 21

R2 R3 Analysis
Me Me m/z 311 (MH+)

R
Nc—©— Ft H m/z 336 (MEH+)
CI@— Me H m/z 331 (MH+)

N%@— Me H m/z 322 (M)
Nc—©- Bu H m/z 364 (ME+)
Nc—©— Ph H m/z 384 (MEH)

F;/@(\ Me H m/z 381 (MH+)
F

H m/z 338 (MH+)

L

CN /@\ H | m/z386 (MHY)
Br
)

H m/z 308 (MH+)

CN




Br M Hmz 297 (M#) HHmz 313 (M#¥) HHmMz 363 (MH#) Br HHmz 283
(MH#) O Amz 281 (M#¥) C ONNOSs , M' Hmz 303 (M) WW WO
02/ 074750WPOTNSESR/ 00475 210 R R2 R3 Analysis F Me H nf C3GB0LoHE) (1) F
Me Hmz 326 (MH#+) M Hmz 315 (MH+)(1) M Hmz 354 (MH+)(1-) M Hmz
327 (MHH) (1) Et Hmz 341(M#) (1) FF Et Hmz 378 (M#) (1) Et Hnz 340
(M) (1) F Et Hmz 395 (M) (1) Fs, FEt Hmz 317 (M#)(1) FF

7]
=
(&

R3 Analysis
H m/z 393 (MH+)

Br

o
\

oo

Br m/z 443 (MH+)
Br

Br —@ H m/z 363 (MEH)

OMe /@\ H m/z 343 (MH+)
O/

OMe /@\ H m/z 393(MH-=)
Br

OMe —@ i m/z 313 (MH+)

Me /@\ H m/z 327 (MH+)
O/

Me /@ H m/z 377 (ME+)
Br

Me H m/z 297 (MH+)

H H m/z 313 (MH+)

o
\

m/z 363 (MH+)

1]
Lo

I8 PO

H m/z 283 (MH+)

m/z 281 (MH+)

Z
Fo
Z

s

@\ Me’ H m/z 303 (MH+)®




Ph Hmz 426 (MH)(1) F tBu Hmz 340 (MH)(1) QNI11 /0--(7~ tBu Hnmz
368 (MH#)(1) FF/ tBu Hmz 406 (M#)(1) Fi FtBu Hmz 407 (M#)(1) F
Hnlz 360WONRWI4730 (1): For NMR-data see experinental paPCI/SWR/@27074750
PCT/ SE02/ 00475 211 5-f

1- (Bi phenyl - 4-yl oxy) -ethyl | -5- et hyl -i m dazol i di ne-2, 4-dione LC M5 (APCl)
mz 311.2 (MH). 5

5- (4' - Cvano- bi phenyl - 4-yl oxynet hyl ) - 5- e?i‘n@l - mdazol i di ne-2,4-dione LC M
(APCI) mz 336.2 (M—I+) 5-(4'-Chloro-bip

henyl -4-yloxymethyl)-5-nmethyl -im dazoljdine-2 4-dione LC-Ms (APCl) niz
331.2 (Miy). 10 .
5-(4' - o/j.% biphemy-- B 2yt-osxy et Ry —5-HePRYHS o oo otli dine-2, 4-dione LG MS
(APCl) mz M e H . |m/z365MHHP o _
5-(4'-Cyanob-b enyl } 4-yl oxynet hyl )-5-tert-butyl -1 mgazolidine-2, 4-di one
is LC MS[(AP mz 364 ( NHF) .
5- (4' - Cyanp== eny| -Mey| oxynet Hyl ) - 5- phé&dg6-(Mi-tazol|i di ne- 2, 4-di one LG MBS
(APCl ) mZ-384—( M) 20 ,
5- Met hyl 151 4-tri ff{yor omet hy{(:l pheno - et Qyl | -1 m dazol i di ne- 2, 4-
dione LG WB‘ECI ) 2 3 81.4 "oz A3TWERY
)OL @\ Me m/z 354 (MH+)®
N
Q Me H m/z 327 (MH+H)®
o
/O_Q, Et H m/z 341 (MEH®
FF .
y_©_ Bt - H m/z 378 (MHH®
FI
/@\ Bt - |H m/z 340 (MEH®
o
F
Fﬁ("@\ Et- H m/z 395 (MHH®
F
[}\ Et H m/z 317 (MH+H®
FF
- )— | H m/z 426 (ME+H)®
F
\ )>—  |tBu H m/z 340 (MHH®D
N
/oO— Bu H m/z 368 (ME+H)®
F;/Q\ Bu H | m/z406 MHH®O
F
i )
>L©_ {Bu H m/z 407 (MH+)
F
) L) |m m/z 360 (MEH)

®): For NMR-data see experimental part.



5- (4- Cyano- p henoxynet hyl ) -5-( 3- net hoxy- phenyl ) -i m dazol i di ne- 2, 4- di one
LC-M5 (APCl) mz 338.2 (MH). 25

5- (4- Cyanwophemnozy net hyl ) - 5- ( 3- br ono- phenyl ) -i mi dazol i di nec2/Stozvene LC- M
(APCI) nmz 386.1 (MH+). WD 02/ 074750 PCT/ SE02/ 00475 212 .

5- (4- Cyano- phenoxynet hyl ) - 5- phenyl -i m dazol i di ne- 2, 4-di one LC M5 (APCl)

mz 308.1 (MH).

5- (4- Br onp- phenoxynet hyl ) - 5- ( 3- met hoxv- &Illényl )-im dazolidine-2,4-dione 5
LC-M5 (APCl) mz 393.1 (MH).

5- (4- Br onp- phenoxynet hyl ) - 5- (3- br onp- phenyl ) -i m dazol i di ne- 2, 4-di one LC M5
(APCl) nmlz 442.9 (MH). 10

5- (4- Bronp- phenoxynet hyl ) - 5- phenyl -i mi dazol i di ne-2. 4-di one LC M5 (APCl)

mz 363.1 5@M?l‘ﬁlphenvl-4-vloxv)-ethvl]-S-methvl-lmldazohdme—z 4-dione

5- (4- Met hoxy- oxynet hyl ) - 5- ( 3- net hoxy- phenyl)-1m dazol i di ne- 2, 4-di one
LC MB (AP@‘,@/ %@%nz/(zwm)z (MBE+).

5- (4- Met hoxy- phenoxynet hyl ) - 5- ( 3- br ono- phenyl ) -i mi dazol i di ne- 2, 4-di one
LC-M5 (APCI) miz 393.2 (MH).

5- (4- Mgt hoxyp08 -y SUERGRlia St A digne 20 LG M

5- (4- Met hyJG- M&@@@Ir)m/mw 25¢MB+ret hoxv- phenyl ) -i m dazol i di ne- 2, 4-di one
LC-Ms (APCI) mz 327.1 (|vH+) 25

5- (4- Met hyl - phenoxyrret hyl ) - 5- ( 3- br ono- phenyl ) -i ni dazol i di ne- 2, 4- di one
LC- M5 (APCI) 7 . )

- (4- ligne | ¢ \s (APCI)
mz 297. 1L@\4¢5)(Ap@g%ggg§pﬁﬁq/ SE02/ 00475

10
5-(4’-Cvano-biphenvl—4-vloxvmethvl)-S-methvl-imidazolidine-l,4-dione
LC-MS (APCI) m/z 322.2 (MH+).

5-(4’-Cyano-biphenyl-4-vloxymethyl)-5-tert-butyl-imidazolidine-2.4-dione
15 LC-MS (APCI) m/z 364 (MH+).

5-( 4’-Cvand-biphenvl-4-vloxvmethvl)-5-phenvl—imidazolidine-2,4-di0ne
LC-MS (APCI) m/z 384 (MH+).

20 S-Methxl-S-l4-(4-triﬂuoromethyl—phenoxy)—phenomeethvl]-imidaiolidine-2,4-dione
LC-MS (APCI) m/z 381.4 (MH+).

5-(4-Cvano-phenoxymethyl)-5-(3-methoxy-phenyl)-imidazolidine-2,4-dione
LC-MS (APCI) m/z 338.2 (MH-+).

25

LC-MS (APCI) m/z 386.1 (MH+).



213 5- Phenoxynet hyl - 5- ( 3- net hoxy- phenyl ) -i m dazol i di ne- 2, 4-di one LC M5

(APCl) nmz 313.2 (MH). 5

5- Phenoxywetopgl475e ( 3- br ono- phenyl ) -i mi dazol i di ne- 2, 4- di on@CTISEoOMB4({APCI )

mz 363 (MH). 5-Phenoxynet hyl -5-phenyl -i m dazol i di ne-2, 4-dione LC M

(APCl) mz 283.2 (MH). 10 6-(4-Chl oro-phenoxy)-1, 3-di aza-spiro

f4,41nonane-2,4-dione LC M5 (APCl) mz 1 (MH).

5- Met hyl - 5- [ (4-thi ophen-2-yl - phenoxymet%ﬁ) _i mi dazol i di ne- 2, 4-di one 15

1- (4- Thi en- 2-yl phenoxy) acetone (114 ng, 0.49 mol), sodluntcyanlde (40 nmg,

0.81 mmol), annDnluntcarbonate (222 ny, 2.85 mmol) water (5 nl) and

et hanol 3 Fondf ter cooling the

reacti on MAi=x e sf|Itered of f and

dried to QJCVMSJ(Q@OT}JHW%RINMH:I@ VB (APCI) n12 303 (MH). 20 "H NWR

(DVBO-d6): 6 1.31 (3H, s); 3.95, 4.10 (2H, abg, J=9.8 Hz); 6.95 (2H, d);

7.08 (1H dd); 7.37 (IH d); 7.45 (1H d); 7.55 (2H d); 8.03 (1H, s). The
f : .| .0d

starting al s V\Ere re f noxy) acet one
4-| odophggéa—wé’gp—%&g%' 2 AL By €m car bonat e
(4.7 g 33C- CI Hl/? ®A¢ (4.5 m 55 mmol ) and acetone at reflux
for hours. F\f)é) react?on m xt'ure was poured into water (100 ni),

extract ed with ethyl acetate (3 x 50 nmL), the WO 02/ 074750 PCT/ SE02/ 00475
214 extracts were br| ne vvashed dri ed over sodi um suI phate and evapor at ed.
The resi die4:lre pEneitlyyl I g1 ‘

el ooy o 45 (407 }%é 275 ) TH R (@95 220 (34

10 S-(4-Bromo-phenoxymethvl)-5-phenyl-imidazolidine-2.4-dione
LC-MS (APCI) m/z 363.1 (MH+).

5-(4-Methoxv-phenoxymethvl)-5-(3-methoxyv-phenvl)-imidazolidine-2.4-dione
LC-MS (APCT) m/z 343 2(MH-).

15
5-(4-Methoxv-phenoxymethyl)-5-( 3-bromo-phenvl)-imid‘azolidine-z,4-dionte
LC-MS (APCI) m/z 393.2 (MH+).

5-(4-Methoxy-phenoxymethyl)-5-phenyl-imidazolidine-2.4-dione
20 LC-MS (APCI) mv/z 313.2 (MH+). '

5-(4-Methyl-phenoxymethvl)-5-(3-methoxyv-phenvl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 327.1 (MH+).

25 5-(4-Methyl-phenoxymethyD-5-(3-bromo-phenvl)-imidazolidine-2,4-dione

LC-MS (APCI) m/z 377.1 (MH+).

henyl-imidazolidine-2.4-dione

LC-MS (APCI) m/z 297.1 (MH-).



5 1-(4-Thi en- 2-yl phenoxy) acetone 1-(4-1odophenoxy)acetone (192 ng, 0.69
nmol ) was treated with thiophen-2-boronic acid (102 ng, 0.79 mol),

[ 1, 1' - bi sWoioplettyd phosphi no) f errocene] di chl oro pal | adi um @CIT)SEozenaps ex wit h
di chl oronet hane (1:1) (36 ng), dinethylformam de (12 nL) and anmoni um 10
acetate (135 ng) were stirred together at 80 C for 3 hours. After cooling
the reaction mxture was treated with gi%ute hydrochl oric acid and
extracted into ethyl acetate. The prod was purified by flash

chromat ography on silica, eluting with 50 % ethyl acetate : iso-hexane to
give 114 ng product. LC-MS (APCl) mlz 232 (MH+). 15 The foll ow ng
conpounds were prepared as described in the synthesis of 5-nethyl-5-[(4-

t hi en-2 yl phenoxy) met hyl Ji mi dazol i di ne-2, 4-dione

5- Met hy| - -PKemoki ety B Gty iHRReN i dasliginsest adne | M dazol i di ne-2, 4-d
ione 20 LCMs (APC MH) . "H N ' 1.46 (3H, s);

4.05, 4.220-MR (Al ] I+)7.04 (2H, d); 7.61 (2H d): 7.04, 7.61
(4H, ABg, J=9.8 Hz). 5-(4'- (thhoxy bi phenyl - 4-yl oxynet hyl ) - 5- net hyl

-im dazolidine-2,4-dione 25 LG M (APCI) niz 326 (MHt).

5- (4" - (Fl 4o ) . : 2¢] q.zolldlne 2, 4-di one
LC- M5 (AP T . 3H, s); 4. 02 4. 20
(2H, abq, LJTEﬁB@&PODr£&9630ﬁEHQd) 7.12 WO 02/074750 PCT/SE02/00475 215
(2H, t); 7.50 (2H, d); 7.55 (2H, dd).

N-[4'-(4-Methyl -2, 5- dIOXO i m dazol i di n-4-yl met hoxy) - bi phenyl - 3-yl |
-acetanldg AR H NVR (DMSO-d6): 6 1.46 (3H, s);
2.14 (3H, g, J=9.6 Hz); 7.00 (2H, d);

7.28-7. 401 (3HS mpcgnf}@z@y(m)) 7.53 (2H, d); 7.78-7.81 (1H m.

10

(o))

6-(4-Chloro-phenoxy)-1.3-diaza-spiro[4.4]nonane-2.4-dione

LC-MS (APCI) m/z 281 (MH+).

15 1-(4-Thien-2-ylphenoxy)acetone (114 mg, 0.49 mmol), sodium cyanide (40 mg, 0.81
mmol), ammonium carbonate (222 mg, 2.85 mmol) water (5 ml) and ethanol were mixed
and heated at 80 °C for 10 hours. After cooling the reaction mixture was treated with
water, the solid was filtered off and dried to give 105 mg product.

LC-MS (APCI) m/z 303 (MH+).

20 'HNMR (DMSO-dg): 8 1.31 (3H, s); 3.95, 4.10 (2H, abq, J=9.8 Hz); 6.95 (2H, d); 7.08

(1H, dd); 7.37 (1H, d); 7.45 (1H, d); 7.55 (2H, d); 8.03 (1H, s).

The startingmaterials were prepared as follows:'

25 1-(4-Iodophenoxy)acetone
4-Todophenol (4.9g, 22 mmol) was stirred together with potassium carbonate (4.7 g, 33
mmol), chloroacetone (4.5 ml, 55 mmol) and acetone at reflux for 18 hours. The reaction

mixture was poured into water (100 mL), extracted with ethyl acetate (3 x 50 mL), the



5- (3' - (Met hoxy- bi phenyl - 4-yl oxynmet hyl )- 5-net hyl -im dazolidine-2, 4-di one
LC-Ms (APCl) nmba 327 (M#). 10 "H NWVR (DVBO-d6): 6 1.45 (3H, s); 3.83 (3H,
s); 4.04,w0.0207472H, abq, J=9.6 Hz); 6.85 (1H, dd); 6.99 @ERHSEWN)/Q0475 08 (1H,
m; 7.12 (1H, d); 7.30 (1H t); 7.53 (2H, d).

5- Et hyl - 5- (4' - (et hoxy- bi phenyl - 4-yl oxynet hyl ) -i m dazol i di ne- 2, 4-di one
LC-M5 (APCl) mz 341 (M#). 15 "H NWR ( O-d6): 6 0.48 (3H, t); 1.56-1.74
(2H, m; 3.77 (3H, s); 3.97, 4.11 (2H, , J-10.0 Hz); 6.94-7.00 (4H, m;
7.49-7.54 (4H, m); 7.97 (1 H s); 10.71 (1H brs)

5-Ethyl -5-(4"-(trifluoronethyl - bi phenyl 4- yI oxyrret hyl ) -i m dazol i

di ne-2, 4- (‘m

(3H, t): o (‘gﬁthfc:ﬁte 4 %f%&(’%% (2h. S m{gé°%§w@89@5%ﬂgﬁé

7.67 (2H, pd)ﬁeﬂbﬂﬂasilﬁiﬂrotﬂ&fog%pﬁﬂel@ﬂhgVw'ihdlcﬂﬂ(ﬁl'bn(eﬂﬂdne S); 10.75 (1H, bs).

5- Et hyl - 5- (rret hoxy- bi I -4 yl oxynet hyl ) -i m dazol i di ne- 2, 4-di one

LC- M5 (AP M§1 P8 pny/ "H NVR (DMBO-d6): S 0.83 (3H, t): 1.65 (2H,

2u 753 %&*@mﬁgézﬁeiﬁﬁ(ﬁﬁa G puedSd O 7 AL S 0 0

5-Ethyl-5-(4"-(trifluoronethoxy-bi phenyl -4-yl oxynet hyl ) -i m dazol i di ne-2, 4-d
ione LC-Ms (APCl) nmlz 395 (MH). WD 02/ 074750 PCT/ SE02/ 00475 216 'H NWR
( DVBO d6)1(6-’10u&ﬂ-2(yajrherto)xy)a1:eﬁﬁe1 74 (2H, m,; 4.00, 4.13 (2H, abqg, J10.9

o) 701 (2H d): 7040 (2ky ). 6L 7072 (4 abg, 389 fe): 779 (1H
s): 10. 721 -|lpdqp§ynoxy)acetone (192 mg, 0.69 mmol) was treated with thiophen-2-boronic acid

ey L ARSI - POEREHRN ) B VR oAt 5, O
gd)97 744 411 (nl(l 59 (\j&iétih%glﬁ(ﬂ%%&@hdﬂéﬁl :1) @6%g)§ afﬂletﬁi)glforﬁ}aﬁﬁde( (]IQLmEi)CQnd a)?nrﬁgnl(lﬂaH
5- Phenyl - &e(adlé ¢135mg) wmecsﬂ‘a‘e&}dgethepdrtéi@y’[}f@r § houssmet frey Ic¢elmg tﬂambﬁm ne-2, 4-d
lone LG I%thl(lr%%s)treg{ezd V%l%h dl(lm)ydrochlonc acid and extracted into ethyl acetate. The

product was purified by flash chromatography on silica, eluting with 50 % ethyl acetate :

iso-hexane to givé 114 mg produét.

LC-MS (APCI) m/z 232 (MH+).

15
The following compounds were prepared as described in the synthesis of 5-methyl-5-[(4-

thien-Z—ylplzenoxy)methj/l_] imidazolidine-2,4-dione

5-Methyl-5-(4'-(trifluoromethyvl-biphenyl-4-yloxymethyl)-imidazolidine-2.4-dione
20  LC-MS (APCI) m/z 365 (MHH). '

'H NMR (DMSO-dg): & 1.46 (3H, s); 4.05, 4.22 (2H, ABq, /=9.9 Hz); 7.04 (2H, d); 7.61

(2H, d); 7.04, 7.61 (4H, ABq, /=9.8 Hz).

loxymethyl)- 5-methyl -imidazolidine-2.4-dione

25 LC-MS (APCI) m/z 326 (MH+).

5-(4'-(Fluoro-biphenyl-4-yloxymethyl)- 5-methvl -imidazolidine-2.4-dione
LC-MS (APCI) m/z 315 (MH+).
IH NMR (DMSO-dg): 8 1,45 (3H, s); 4.02, 4.20 (2H, abq, J/=9.9 Hz); 6.99 (2H, d); 7.12




| H NMR (DMSO-d6): 6 4.21, 4.62 (2H, abg, .J=10.1 Hz); 7.10 (2H, d);
7.38-7.47 (3H, m; 7.61-7.69 (4H, n); 7.76, 7.84 (4H, abq, J=8.8 Hz); 8.76
(1 H s);wo®e276d H, bs). 15 PCT/SE02/00475
5-tent-Butyl -5-(4-pyridin-3-vl-phenoxynet hyl )-i m dazol i di ne- 2, 4-di one

LCG-Ms (APCl) miz 340 (MH). IH NVR (DVMSO-d6): 6 1.02 (9H, s); 4.15, 4.36
(2H, abqg, J=9.9 Hz); 7.10 (2H, d); 7.70- Z?S (3H, m; 8.08 (1H, s); 8.39
(1H, dd): 8.65 (1H, dd): 9.00 (1H s). 3&°5-tert

-Butyl-5-(4"- rret hoxy- bi phenyl - 4-yl oxynet hyl ) -i mi dazol i di ne-2, 4-dione LC- M5
(APCI) nmz 368 (MH#). "H NWR (DMSO-d6): 6 1.01 (9H, s); 3.76 (3H, s); 4.10,

?1&]_ g)ZH f@qu 715(&(2%%% 7§§(§_§t .01 (4H, dd); 7.48-7.55 (4H, dd); 8.05

-Butyl -5-(3"-trifluoronethyl - bi phenyl 4-yl oxynet hyl )-i m dazol i di ne- 2, 4-di on
e LCM (APC) mrz 406 (NH+) . 'H NWR (DIVBOdG) 6 1.01 (9H s) 4.14, 4.35
(2H, abq d4iMythyir2 56dibR6 3 ahox iphenyl3-8K-acd g ;

( 1H, t); éi@%dé(ﬂcﬁ }94 8\%H(+}H s). WO 02/ 074750 PCT/ SE02/ 00475 217

-tert
-But I 1 . A 2 di on
o LG 8 (AR (8080 sis BITISAS (ThaR AET g 4B PRl A b o8
(2H, abqg, HEF1000 (2L )d); 77297407(3918n()4ﬂ46@11q13d)37=83 @rkia)); 7.78-781 (THBA)( 4H, abg,
J=8.9 Hz); 8.08 (1H s); 10.67 (1H s).

5- (Bi phenyl - 4-yl oxyrret hyI ) 5-pyridi n- 4- yI -im dazol i dine-2,4-dione LC M
(APCI)m;S 60, : CD3CD: 8 o 4. , y =9.7 Hz);
7.02 (2H, e~ (Medy 2 ! 1 e-Zd-dione
(2H, d). 1@. W)ggaz Hqgls Wi th the general forrrula 15

10 'HNMR (DMSO-de): & 1.45 (3H, s); 3.83 (3, 5); 4.04, 4.20 (2H, abq, J=9.6 Hz); 6.85
(1H, dd); 6.99 (2H, d); 7.08 (1H, m); 7.12 (1H, d); 7.30 (1H, t); 7.53 (2H, d).

S-Ethyl-5-(4'-(methoxy-biphenyl-4-yloxymethyl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 341 (MH+). ‘

15 'HNMR (DMSO-dg): 5 0.48 (3H, t); 1.56-1.74 (2H, m); 3.77 (3H, s); 3.97, 4.11 (2H, abq,
J=10.0 Hz); 6.94-7.00 (4H, m); 7.49-7.54 (4H, m); 7.97 (1H, s); 10.71 (1H, brs)

LC-MS (APCI) m/z 378 (MH+).
20 'HNMR (DMSO-dg):  0.83 (3H, t); 1.66 (2H, oct); 4.01, 4.14 (2H, abgq, J=9.8 Hz); 7.04
(2H, d); 7.67 (2H, d); 7.75 (2H, d); 7.84 (2H, d); 8.01 (1H, s); 10.75 (1H, bs).

5-Ethyl-5-(3'-(methoxy-biphenyl-4-yloxymethyl)-imidazolidine-2,4-dione
LC-MS (APCI) m/z 340 (MH+).

‘25 'HNMR (DMSO-ds): 5 0.83 (3H, t); 1.65 (2H, oct); 3.76 (3H, s); 3.97, 4.10 (2H, abq,
J=9.7 Hz); 6.93-6.99 (3H, m); 7.49-7.53 (3H, m); 7.99 (1H, s); 10.74 (1H, bs).

-imidazolidine-2.4-dione

LC-MS (APCI) m/z 395 (MH+).



0 R SNH H R3 R/ 0 were synthesised according to the nethod
described in Exanple 21 R R2 Analysis (I) O M mz 313 (MH#) Nc M F
F-~ Me mwOo3Qm747h+) F WO 02/ 074750 PCT/ SE02/ 00475 218 PCI)SEoHan7NVR- dat a
see experinmental part. 5- [(1,1 -bip henyl-4-ylthi o) methyll -5-nmethylimd
azolidine-2,4-dione LCM(APCI) mz 313 (MH). 5 'H NWR (DVMSO-d6): 8 1.36
(3H, s); 3.28 (2H, s); 7.34 (1H, t); 7.44 (4H, t); 7.60 (2H, d); 7.64 (2H
d; 7.97 (1H, s); 10.74 (1H, bs). The s 4Pt | ngnat eri al was prepared as
follows: 10 1-(1,1' -biphenyl-4-ylthio)propan-2-one

1-[(4-brormpheny|)thi o] propan 2-one (357 ng, 1.46 mmol) was treated with

phenyl ) = .
[1,1" -bi s I'p en@?ﬂ/%osp i no)f rro?:’ wﬂ%@#@r%‘) 48 ’| (;@H ﬁP‘ﬂ)" (lzgl%}l'@x W th
di chl or omgtdvaner, dy;: 7490 (36 dyD).61 WOﬂZL(ﬂPPaﬁég—WQHJWWb%DH' s); (07P(1H )bs?]
sat ur at ed SOdI um car bonat e’ sol uti on . were stirred toget er at
80 Cis for 18 hours. After cooling the reaction mxture was treated with
dilute h h ' id
Tute hydr g 8§ S bfien-2-vI-phenoxymethyl)-imidazolidine-2 4-dione
s LC-MS (APCI) m/z 317 (MH+). - |
'H NMR (DMSO-dq): § 0.82 (3H, t); 1.54-1.74 (2H, m); 3.97, 4.12 (2H, abq, /~10.0 Hz);
6.95 (2H, d); 7.08 (1H, dd); 7.37 (1H, dd); 7.44 (1H, dd); 7.55 (2H, d); 7.98 (1H, s); 10.67

(1H, s).

10 5-Phenyl-5-(4'-(trifluoromethyl-biphenyl-4-yloxymethyl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 426 (MH+). ,
'H NMR (DMSO-de): 6 4.21, 4.62 (2H, abg, J=10.1 Hz); 7.10 (2H, d); 7.38-7.47 (3H, m);
7.61-7.69 (4H, m); 7.76, 7.84 (4H, abq, J=8.8 Hz); 8.76 (1H, s); 10.92 (1H, bs).

15 S-tert-Butyl-5-(4-pyridin-3-yl-phenoxymethyl)-imidazolidine-2,4-dione
LC-MS (APCI) m/z 340 (MH-+).
'H NMR (DMSO-de): § 1.02 (9H, s); 4.15, 4.36 (2H, abq, /=9.9 Hz); 7.10 (2H, d); 7.70-
7.75 (3H, m); 8.08 (1H, s); 8.39 (1H, dd); 8.65 (1H, dd); 9.00 (1H, s).

20 S-fert -Butyl-5-(4'~-methoxy-biphenyl-4-yloxymethyl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 368 (MH+).
'H NMR (DMSO-de): & 1.01 (9H, s); 3.76 (3H, s); 4.10, 4.31 (2H, abq, J=9.7 Hz); 6.95-
7.01 (4H, dd); 7.48-7.55 (4H, dd); 8.05 (1H, s); 10.59 (1H, bs).

25

S-tert -Butyl-5-(3'-trifluoromethyl-biphenyl-4-yloxymethyl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 406 (MH+). |
'H NMR (DMSO-dg): 6 1.01 (9H, s); 4.14, 4.35 (2H, abq, J=9.6 Hz); 7.06 (2H, d); 7.65-
7.69 (4H, m); 7.89 (1H, sj; 7.93 (1H, t); 8.08 (1H, s); 10.65 (1H, s).



and extracted into ethyl acetate. The product was purified by flash
chromat ography on silica, eluting with 25 %ethyl acetate : iso-hexane to
give 277 woopoodect . GO/ MS miz: 242 [M+]. 'H NVR (CDC13) PCHSEOB®4(8H, S);
3.73 (2H, s); 7.37 (1H, s); 7.42-7.48 (4H, m; 7.54-7.59 20 (4H, m. The
fol |l ow ng corrpounds were prepared as described in the synthesis of 5-[(1,1
' -bi phenyl - 4 yl thio)nmethylJ-5-nethylim c{azol i di ne-2,4-dione 25 4'-{
((4-met hyl -2, 5-di oxoi mi dazol i di n-4-yl ) yI | thio}-1,1"-bi phenyl - 4-carboni t
ri l e The starti ng material,

-[ (2- oxopropyl)thio]-1,1"-bi phenyl 4 carbonitrile, was prepared as
descrl bed f . t.h a ne.
NNR(DNBot it _ 1Ry et Zptidh Ed"
Hz); 7.88 LC-M'S (AJ])’CI 7rn)Q910(71(N1H$ 10. 75 (1H, bs). VD 02/ 074750
PCT/ SEO02/ 00475 219 5-net hyl - 5 ({4 - f
(trifluor oENMR JIMBIO-ds)15 1413088 y); 445y4.36 (A1d)abes Fryl0L0 HiY 4205, V.68 (#H, abq,

2, 4-di one n rial

T ST O B0 g R o8 450 78 908 (k. MUK GFpbpan- 2-one, s was
prepared as described in the synthesis of

1- (1, 1'-bi phenyl -4-yl thi o) propan-2-one. LC M(APCI) mz very weak 397
(M) . 1H N ﬁ 6): ; §- i 1—1§nd?a‘ioﬁaiﬂ,e-§4~du7ne42 7.45 (4H, m;
7.61 (2H, ' . WD 02/ 074750
PCT/ SE02/

4 b1 phony! ES MRS z{%%g <2?i”z§ﬁmn9ﬂa%d”7%bi A R

t 16 d t | ut f
N R s b I S

10

EXAMPLE 23

Compounds with the general formula

15

O
R2

N\<
R3 H
R 0

were synthesised according to the method described in Example 21

R R2 Analysis @

@— Me 'm/z 313 (MH+)

NCO— Me -

F—( : Me m/z 397 (MH+)
FO




mml) in nethanol (4.0 m) and water (1.0 ml). The reaction was heated to
reflux for 16 hours with nitrogen as inert atnosphere. io The sol ution was
cool ed, ewepenat’ed and stirred in a 100/1 m xture of PCT/SE02/00475

di chl or onet hane/ net hanol (15 m). Filtration, washing of the precipitate
with the sane solvent mxture (10 ml), and drying by airsuction, afforded
5- ( Bi phenyl - 4-yl - hydroxy- nethyl)-im dazglidine-2,4-dione (190 nig) in 64.1
%yield as a diasteroneric m xture of 60840 accordi ng to HNMR. 15 The
isoneric mxture (180 ng) was dissolved in dioxane (8 mM) and water (4. m).
Preparative HPLC on a Chromasil| C18 250/20 mm col um (KR-100-5-C18), wth a
gr adi ent of. trlfluoroacetlc acid), from20/80 to
40/ 60 duri nng@QMﬁHEﬂa sééf/‘@{pgﬁgfegﬁ}p i sol ated diasteronmeres in 43.5 %
total yield. 20 A prelimnary stereostructural determ nati on was done for
each isonmer by conmparing the HNVR with the two di astereoneres of

5-[ (4-chl g1 ,dhﬁmh nyhy-githio)methij-b ﬁmetbﬂmmmmme@ft-_mmedl one, of which
bot h di as tru ad been determned earlier by different NWVR
experi msnh§E %'}r?e{@ﬁ"';]t for the 1-NH proton and the 25 phenyl

e gn@ﬁéﬁ% S0, 2624 0 ML i,

(RR) - 5- ( Bi7pgueayd, d¥- ’)5(97{1}11@);)4}0 4SBIE BBt hyl ) - 5- et hyl - i mi dazol i di ne- 2, 4-di one
7 6lke) 750" (23”53 d6): 10,19 (IHT ) 8,11 (M 9, 7,96 (2H g 9 =

d, J = 8.27 6 5.92 (1H, bs): 4.67 (1H s):
1.44 (3H, s). %‘éfé‘ c%wswarmé%wg 176.79; 156.25: 139.74; 139.39;
139.14; 128.91: 128.20; 127.37; 126.51; 125.54; 75.32; 66.96; 21.22.

APCI -MB m z: 297.3 [MH].

( SR) - e ( BilpligyipKenyl-4bplthicypy o F252 -oifet hyl ) - 5- met hyl -i mi dazol i di ne- 2, 4- di one

1-[(4-bromophenyl)thio]propan-2-one (357 mg, 1.46 mmol) was treated with phenyl

boronic acid (231 mg, 1.89 mmol), [1,1’-bis(diphenylphosphino)ferrocene]dichloro
palladium (II) complex with dichloromethane (1:1) (36 mg), toluene (20 ml), methanol
_ (7.5 ml), saturated sodium carbonate solution (3.5 ml) and were stirred together at 80 °C

15 for 18 hours. After cooling the reaction mixture was treated with dilute hydrochloric acid

and extracted into ethyl acetate. The product was purified by flash chromatography on

silica, eluting with 25 % ethyl acetate : iso-hexane to give 277 mg product.

GC/MS m/z: 242 [M .

"H NMR (CDCls): § 2. 33 (3H, s); 3.73 (2H, s); 7.37 (1H, s) 7.42-7.48 (4H, m); 7.54-7.59
20 (4H, m).

The following compounds were prepared as described in the synthesis of 5-[(1,1'-bipheny!-
4-ylthio)methyl]-5-methylimidazolidine-2,4-dione

25 ioxoimi idi io}-1,1'-biphenvl-4-carbonitrile

The starting material, 4'-[(2-oxopropyl)thio]-1,1'-biphenyl-4-carbonitrile, was prepared as
described in the synthesis of 1-(1,1'-biphenyl-4-ylthio)propan-2-one.

'"H NMR (DMSO0-d): § 1.37 (3H, s); 3.30 (2H, s); 7.45, 7.67 (4H, abq, J=7.5 Hz); 7.88
(4H, q); 7.99 (1H, s); 10.75 (1H, bs).



10 1H NMVR (400 MHz, DVSO-d6): 10.48 (1H, s); 7.67 (2H, d, J = 7.48 Hz);
7.64 (2H, d, J =8.29 Hz); 7.56 (1H, s); 7.48-7.45 (4H, m; 7.36 (1H, t, J
= 7.30 Hz2yQ 20765(1H, d, J = 4.73 Hz); 4.65 (1H d, J = BCHBEBZ)0473. 08
(3H, s). 13C NWR (400 MHz, DVMsQ d6): 177.89; 157.28; 139.88; 139. 44,
139.27; 128.95; 128.47; 127.38; 126.54; 125.89; 74.68; 66.18; 20.22. 15
APCl - M5 nfz: 297.3 [ MH]. The conpounds gfscri bed in Exanples 25 to 27 were
prepared using a method anal ogous to th given in Exanple 24. 20 EXAVPLE
25 (RR)-5-(Bi phenyl -4-yl - hydroxy- (SS)-nethyl)-imdazolidine-2, 4-dione o
~0 N O25 1H NWR (400 MHz, DVMSO-d6): 10.33 (1H, s); 8.10 (1H, s); 7.66
(2H, d, J =8.20 Hz); 7.61 (2H, d, J =8.20 Hz); 7.45 (2H, dd, J =
8.20/7.20 Hz); 7.39 (2H, d, J = 8.24 Hz); 7.35 (1H, t, J = 7.48 Hz); 5.89
(1H, bs); 54n&h ifT% iphe @) imidHREdINS N z:

APCl - N5 . 283.1 [ M+ \ LE 2 . .
5- (Bi phenyle tﬁ?f“%%f%ﬁﬂy-l?é? H%?ﬁf’wrfsgmlmhﬂﬂ_éblf}lewlaﬁ-ﬁh@wmson@-é-on@ 10
(RR) - 53 ( Biyab srphred okl de oM@ty the(symhadiBoMA ), 11ipRARN 8ly1f dYFropan-Fodk ONne
LC-MS(APCI) m/z very weak 397 (MH+). ,
- '"HNMR (DMSO-de): § 1.33 (3H, s); 3.29 (2H, s); 7.42-7.45 (4H, m); 7.61 (2H, d); 7.77

(2H, d); 7.99 (1H, s); 10.75 (1H, s).



1H NWR (400 MHz, DMSO-d6): 11.81 (1 H, s); 7.68 (2H, d, J = 8.20 Hz); 7.64
(2H, d, J = 8.20 Hz); 7.46 (2H, dd, J =8.30/7.50 Hz); 7.42 (2H, d, J =
8.30 Hz) ;wd.03087473H, t, J = 7.50 Hz); 6.24 (1H, d, J = 3. PETHEY2/0B786 (1H,
t, J =3.95 Hz); 5.06 (1H, d, J = 4.03 Hz). 15 APCI-M5 nlz: 183.1 [ MK -

t hi azol el i di ne-2, 4-dione]. (SR)-5-(Biphenyl-4-yl-hydroxy-

(RS) - et hyl ) -t hiazol elidi ne-2, 4-dione 1H NVR (400 MHz, DMSO-d6): 12.04
(1H, s); 7.67 (2H, d, J = 8.30 Hz); 7.68202H, d, J = 8.30 Hz); 7.51 (2H,
d, J =8.20 Hz); 7.46 (2H, dd, J = 8.20/7.40 Hz); 7.36 (1H, t, J = 7.40 20
Hz); 6.22 (1 H d, J =5.20 Hz); 5.42 (1H, dd, J = 5.20/2.60 Hz); 5.02 (1H,
d, J = 2. @XMMPLEA®PCI -MS mz: 183.1 [ M+ - thiazolelidine-2, 4-dione]. WO

02/ 074750 /| SE02/ 0 5 223 LE.27. . . ]
5- ( Bi phenﬁ3 (%trpg? Gﬁﬁ!&‘rHﬂ'ﬁ%tgﬁlgpﬁ'@{swrﬂmmaagﬁPF'&?“ﬁ@‘-"?,e 4-dione ON Ir

N)-=0 OS5 (RR)-5-(Bi phenyl -4-yl-hydroxy-
(SS)-net hyl)-1-nmethyl -i m dazol i di ne-2, 4-dione 1H NWVR (400 MHz, DVBSO- d6):
10.53 (1H, s); 67 (2H, d, J =7.20 Hz); 7.63 (2H, d, J = 8.43 Hz); 7.46
(2H, dd, J = /7. 20 Uz) 7.38 (2H, d, J = 8.63 Hz); 7.35 (1H, t, J =
.63 Hz); 6.0 .16 Hz); 5.13 (1H, dd, J 4.18/2.60 Hz); 4.33
(1H d, J =2.58 , s). 10 13C NWR (400 I\/Hz DMSO- d6): 176. 63;
156. 83; 139.78; 138 97; 13 95; 128.89; 127.35; 127.13; 126.53; 125.91;
71.28; 67.81; 28.63. AMOI-NB i z: 2971[M—I+]

SR) - 5- ( Bi phenyl I-h ro RS rreth -met hyl -im dazol i di ne-2
El d|) oné(| 'épﬁilmhgwﬂs Xér&%gm@)é) »@d(tmmet amllne %S%Zozw'wa%; 166 134

P11 %8%&%@9@% 8 hgsofion b 3Bl dfotihe 2Bt e, 0"
(1H, d, Jnmndl) idimethpnolZ4.83nl)Akkl veater (1.0 ml). The reaction was heated to reflux fqr 16

hours with nitrogen as inert atmosphere.

10 The solution was cooled, evaporated and stirred in a 100/1 mixture of
dichloromethane/methanol (15 ml). Filtration, washing of the precipitate with the same
solvent mixture (10 ml), and drying by airsuction, afforded 5-(Biphenyl-4-yl-hydroxy-
methyl)-imidazolidine-2,4-dione (190 mg) in 64.1 % yield as a diasteromeric mixture of
60/40 according to HNMR.

15

The isomeric mixture (180 mg) was dissolved in dioxane (8 ml) and water (4 ml).
Preparative HPL.C on a Chromasil C18 250/20 mm column ( KR-100-5-C18), with a
gradient of acetonitril/water (0.1 % trifluoroacetic acid), from 20/80 to 40/60 during 25
min, afforded the two isolated diasteromeres in 43.5 % total yield.

20

A preliminary stereostructural determination was done for each isomer by comparing
the HNMR with the two diastereomeres of 5-[(4-chloro-phenyl)-hydroxy-methyl)]-
imidazolidine-2,4-dione, of which both diasteromeric structures had been determined
earlier by different NMR experiments in detail. The shift for the 1-NH proton and the

25 phenyl attached to the imidazolelidione was especially indicative in this diastereomeric

assignment.



APClI -M5 niz: 297.1 [MH#] 20 EXAMPLE 28 5-[ Hydroxy-

( 3- phenoxy- phenyl ) -nethyl ] -i m dazol i di ne-2, 4-dione O TrN O The conpound
was prepawed2atwsr ding to the nethod given in Exanpl e 24 Ipa/SEnzeead of 25
preparation by HPLC, flash chromat ography (Si O dichl oronethane/ nmet hanol :
gradient to WD 02/ 074750 PCT/ SE02/ 00475 224 100/4) afforded 60 ng of the
title conpound as a white solid in 20.1 iz/yi eld (diastereoneric mxture).
HNMR confirmed that the ratio of the m # (Lre of the diastereoneric isoners
was 1:1. 1H NWR (400 MHz, DMSO- d6): 10.51 (1H bs); 10.37 (1H, bs); 8.04
(1H,s);756 (1H5'740729 (6H, 7.16-7.09 (4H, m; 7.05-7.02
(4H m:  6RB3-5@iphenylA-1-ydroxy-(HS)-methyd)- mthhlylmlgamqu-ﬂ dglioge = 3. 91

il day ! %%W@W&%% 5P 8T, op oo g g B - 2°
i 5 et e e g s i st s
117. 46: 116" %HZ%% (61@%’%281667&%% ﬁé@gw@ mz: 281.1 [MH+ - H20].
EXAMPLE 29 133f NW%@GMH&%M@W&WW@?@W% R4 hy kg 913@6%@ hﬁ 198:9A.

4-dione ol~ o he conpound ‘was prepar ed accor |ng to e net hod
gi ven i n EX&aP] B27237;0a6. 5|1nk25e5ﬂ1 7682; 6.8 1a?3.on by HPLC, flash

chr omat ogr ap d t hane/ net hanol : gradient to 20 100/3)
af f or ded 40 %é%ﬁyﬁ?ﬁ%mound as a white solid in 13.4 %yield

(SR)-S-(Biphenyl-4-yl;hydroxy-(RS)-methyl)—S-methyl-imidazolidine-z,4-dione
10  1HNMR (400 MHz, DMSO-d6): 10.48 (1H, s); 7.67 (2H, d, ] = 7.48 Hz); 7.64 (2H, d, ] =
8.29 Hz); 7.56 (1H, s); 7.48-7.45 (4H, m); 7.36 (1H, t,J =7.30 Hz); 5.75 (1H, d, ] = 4.73
Hz); 4.65 (1H, d, ] =3.57 Hz); 1.08 (3H, s).
13C NMR (400 MHz, DMSO-d6): 177.89; 157.28; 139.88; 139.44; 139.27; 128.95;
128.47;127.38; 126.54; 125.89; 74.68; 66.18; 20.22.
15 APCI-MS m/z: 297.3 [MH+].

The compounds described in Examples 25 to 27 were prepared using a method analogous

to that given in Example 24.

20 EXAMPLE 25
(RR)-5-(Biphenyl-4-yl-hydroxy- (SS)-methyl)-imidazolidine-2, 4-dione

25 1H NMR (400 MHz, DMSO-d6): 10.33 (1H, s); 8.10 (1H, s); 7.66 (2H, d, J = 8.20 Hz);
7.61 (2H, d, J = 8.20 Hz); 7.45 (2H, dd, ] = 8.20/7.20 Hz); 7.39 (2H, d, J = 8.24 Hz); 7.35
(1H, t, ] = 7.48 Hz); 5.89 (1H, bs); 4.97 (1H, d, T = 2.5 Hz); 4.40 (1H, d, J = 2.5 Hz).
APCI-MS m/z: 283.1 [MH+].



(diastereoneric mxture). HNMR confirmed that the ratio of the m xture of
the diastereoneric isoners was 1:1. 1H NVR (400 MHz, DMSO- d6):-10.49 (1H,
bs); 10. 3®0(02m74786); 8.04 (1H, s); 7.55 (1H, s); 7.41-7.B6T(SEbY0Ays 7. 31
(2H, d, J'=8.60 Hz); 7.13 (2H, ddd, J = 7.44/3.52/1.14 25 Hz); 7.01 -
6.92 (84 m; 5.84 (1H, d, J = 3.76 Hz); 5.74 (1H, d, J = 5.55 Hz); 4.91
(2H, m; 4.34 (1H,dd, J = 3.03/1.05 Hz); 4.22 (1H, DD, 2.68/1.52 Hz).

APCI -M5 mfz: 281.1 [MH+ - H20]. WO 02/ 074750 PCT/ SE02/ 00475 225 EXANVPLE
30 The foll owi ng conpounds were nmade according to the nethods described for
the Exanples above. 5

5-1(4' - Fl uor o- bi phenyl -4-yl)-hydroxy-nethyl]-imdazolidine-2,4-dione F N

N 00 O -NE. 148 - . - 3 .

5-[(4'-Fl ﬁ%i%@%%eﬁ‘ﬂ%ﬁy‘{&?ﬁ%r@%&'%P%T‘T‘!@Z%FWT"'—’ 988 o1 i di ne- 2, 4-di o
ne F ON NARCIAASImMS283.2:[MBHI4].9 [ MH+]. 15

5-[(4' - Fl uor o- bi phenyl - 4-yl)-hydroxy-net hyl]-5-isobutyl -im dazolidine-2,4-d
ione F ‘

5
EXAMPLE 26
5-(Biphenyl-4-yl-hydroxy-methyl)-thiazolelidine-2, 4-dione

oy
O =0
S

O

10
(RR)-5-(Biphenyl-4-yl-hydroxy- (SS)-methyl)-thiazolelidine-2, 4-dione
1H NMR (400 MHz, DMSO-d6): 11.81 (1H, s); 7.68 (2H, d, J = 8.20 Hz); 7.64 2H, d, J =
8.20 Hz); 7.46 (2H, dd, J = 8.30/7.50 Hz); 7.42 (2H, d, J = 8.30 Hz); 7.36 (1H, t, J = 7.50
Hz); 6.24 (1H, d, J =3.96 Hz); 5.36 (1H, t, ] = 3.95 Hz); 5.06 (1H, d, J = 4.03 Hz).

15 APCI-MS m/z: 183.1[MH+ - thiazolelidine-2, 4-dione].

(SR)-5-(Biphenyl-4-yl-hydroxy- (RS)-methyl)-thiazolelidine-2, 4-d1;0ne
IHNMR (400 MHz, DMSO-d6): 12.04 (1H, s); 7.67 (2H, d, J = 8.30 Hz); 7.65 2H, d, ] =
8.30 Hz); 7.51 (2H, d, J = 8.20 Hz); 7.46 (2H, dd, J = 8.20/7.40 Hz); 7.36 (1H, t, J = 7.40
20  Hz);6.22 (1H, d, J = 5.20 Hz); 5.42 (1H, dd, J = 5.20/2.60 Hz); 5.02 (1H, d, J = 2.60 Hz).
APCI-MS m/z: 183.1[MH+ - thiazolelidine-2, 4-dione].



ON N OAPC-M nmz: 357.1 [ MH]. WO 02/ 074750 PCT/ SEQ2/ 00475 226 5-[(4'
- Chl or o- bi phenyl -4-yl)-hydroxy-nethyl]-imdazolidin a-2,4-dione CI ON N
O APCI - vSvoi0207€298. 9 [ M+ - H20]. 5 PCT/SE02/00475
5-1(4' - Chl or o- bi phenyl - 4-yl)-hydroxy-net hyl ] -5-net hyl -i m dazol i di ne-2, 4-di o
ne Cl ~ON N OAPCI-M5 mz: 331 [ MH].
5-1(4' - Chl oro- bi phenyl -4-yl)-hydr oxy- met2ggl ]
-5-isobutyl -i m dazol i di ne-2, 4-di one C N N O10 APCI-M5s nmfz: 373.1

[ MH] .

-(Bi nyl - 4-vyl) - hydr oxy- net hyl ] - 5- hydr oxynet hyl -i m dazol i di ne-2, 4-di one 0
3 (B PengL il o Tt - > v oxymet by

5-(Biphenyl-4-yl-hydroxy-methyl)-1-methyl-imidazolidine-2, 4-dione

. Og-N
(L =0
o) \
5  (RR)-5-(Biphenyl-4-yl-hydroxy- (SS)-methyl)-l-methyl-imidaiolidine-z, 4-dione
IH NMR (400 MHz, DMSO-d6): 10.53 (1H, s); 7.67 2H, d, J =720 Hz); 7.63 (2H, d,J =
8.43 Hz); 7.46 (2H, dd, J=7.71/7.20 Hz); 7.38 (2H, d, J = 8.63 Hz); 7.35 (1H, t,J = 7.63
Hz); 6.01(1H, d, J = 4.16 Hz); 5.13 (1H, dd, J = 4.18/2.60 Hz); 4.33 (1H, d, ] = 2.58 Hz);
2.97 (3H, s).
10 13C NMR (400 MHz, DMSO-d6): 176.63; 156.83; 139.78; 138.97; 138.95; 128.89;
127.35; 127.13; 126.53; 125.91; 71.28; 67.81; 28.63.
APCI-MS m/z: 297.1 [MH+]

(SR)-5-(Biphenyl-4-yl-hydroxy- (RS)-methyl)-1-methyl-imidazolidine-2, 4-dione
15 1THNMR (400 MHz, DMSO-dé6): 10.73 (1H, s); 7.70 (4H, m); 7.54 (2H, d, ] = 8.22 Hz);
7.46 (2H, dd, J = 8.20/7.10 Hz); 7.36 (1H, t, J = 7.11 Hz); 5.96 (1H, d, J = 6.06 Hz); 5.11
(1H, dd, J =6.06/2:14 Hz); 4.38 (1H, d, J = 2.14 Hz); 2.33 (3H, s).
APCI-MS m/z: 297.1 [MH+]

20

EXAMPLE 28
5-[Hydroxy- (3-phenoxy-phenyl)-methyl]-imidazolidine-2, 4-dione

QO Tk
O

The compound was pfepared according to the method given in Example 24 but instead of

25 preparation by HPLC, flash chromatography (SiO, dichloromethane/methanol: gradient to



OOis APCI-M5 mz: 313.0 [MH]. WD 02/074750 PCT/ SE02/ 00475 227 EXAMPLE
31 Conpounds were synt hesized according to Method C in Schene 4 (shown in
the 5 deworpt476m for conpounds of fornula |11l above). (&CTREepexazti on of
i ntermedi ate hydantoins (Method A in Schenme 4) According to Schenme 5 bel ow,
the hydantoins 5 were prepared in tw steps from general amno acids 3
with isolation of the internedi ates 4. é948cheme 5 (Method A ) OH O OH
KOCN, H2O O 10 % HC. ONrO':~N- N30""TNR 8 CR~-0R 03345
Table 2 lists the intermedi ate hydantoins that were synthesized. The

I t 5, qQf t] fol | ows. . I .of 1 id 3
(25 ol ) WG pepRedionng PEE e e mEout b Y JOidinat ot 8 ) v
heat ed at (§Q§_exfe8fneﬁ9Mi%é??H?JMchonEnged {RA8hE ka&i%roftﬁ@in%sc}m%f cooled to

O0C and acidified to approxinately p w th concentrate hydrochl ori c acid
(aq). The diastendaniery inbmers wasdcl.pitate 4 was heated at reflux for 0.5-1 hour

after 1 hour 1o0VRE (v, DRISQRE B The bor 167 iy S Rel Bh "
water ts3$i<£%’”§#§ﬂgﬁg%§dgg§%§f%“ﬁg@@aﬁﬁ LS e 2 R A ool s
298 Hz); 6.89 (2H, m); 5.89 (1H, d, J = 3.91 Hz); 5.78 (1H, d, J = 5.68 Hz); 4.93 - 4.90 (2H,
m); 4.34 (1H,dd); 4.25 (1H, dd).
13C NMR (400 MHz, DMSO-d6): 174.04; 173.05; 158.09; 157.40; 156.89; 156.83;
156.31; 155.63; 144.01; 141.69; 129.96; 129.94; 129.55; 129.15; 123.20; 123.06; 122.26;
10 121.28; 118.44; 118.06; 118.02; 117.80; 117.46; 116.76; 71.98; 70.28; 64.01.

APCI-MS m/z: 281.1 [MH+ - H20].

EXAMPLE 29

15 5-[Hydroxy- (4-phenoxy-phenyl)-methyl]-imidazolidine-2, 4-dione

P oo
‘ @)
The compound was prepared according to the method given in Example 24 but instead of
preparation by HPLC, flash chromatography (SiO, dichloromethane/methanol: gradient to
20 100/3) afforded 40 mg of the title compound as a white solid in 13.4 % yield
(diastereomeric mixture). HNMR confirmed that the ratio of the mixture of the
diastereomeric isomers was 1:1.
1H NMR (400 MHz, DMSO-d6): 10.49 (1H, bs); 10.36 (1H, bs); 8.04 (1H, s); 7.55
(1H, s); 7.41-7.35 (6H, m); 7.31 (2H, d, ] = 8.60 Hz); 7.13 (2H, ddd, ] = 7.44/3.52/1.14
25 Hgz); 7.01 - 6.92 (8H, m); 5.84 (1H, d, J =3.76 Hz); 5.74 (1H, d, ] = 5.55 Hz); 4.91 (2H,
m); 4.34 (1H,dd, J = 3.03/1.05 Hz); 4.22 (1H, DD, 2.68/1.52 Hz).
APCI-MS m/z: 281.1 [MH+ - H20].



Table 2: internedi ate hydantoins Nanme: APCl- Yield M5 (%9 mz: [ MH]
S-(4-Chl or o- benzyl ) -im dazol i di ne-2, 4-di one 87 224.9

[ 3- (2, 5- DvoxowT4ts@azol i di n-4-yl)-propyl | -carbam c aci d bemrgyISEesewars 50
292.0 5-I1sobutyl-im dazolidine-2, 4-dione 85 157.0

S- Benzyl sul f anyl net hyl -i m dazol i di ne-2, 4-di one 87 237.0
5-N@thy|su|fany|nethyl-inidazolidine-z,gﬁgione 45 161.0

5- Cycl ohexyl net hy] -i m dazol i di ne- 2, 4-di 63 197.1
5-sec-Butyl -i m daz6l i di ne-2, 4-di one 52 157.0

5- Phenet hyl i qi | i di ne-2, 4-dione 94 205.1

5-Butyl - i XAl .ui%.’?c-z,4-di one 82 157.0

5- 1 sopr opythd f3l18@aR! doftipdtnds Werd @R #48rding to the methods described for the

5- (1H5-1 ndol - 3-yl net hyl') -i m dazol i di ne- 2, 4-di one 94 230.0

5- ( 2- Hydr dspml¢pabpve.ni dazol i di ne- 2, 4-di one 36 (b) Preparation of

i nternedi ate al dehydes (Method B in Schene 4) Substituted benzal dehydes
where prepared by Suzuki coupling between different s commercially

avai | ahl e fienyiudkbdipkayl-and)-fydxivi Vinhi@aAlidineag dio@ecording to
Scheme 6 belhow. Schgjr?én%@( Ng?)hoya B) pd?%’&?)z K2C03 B(OH) 2 Di oxane (ac) |
C8 OO0 W 02/074750 PCT/ SE02/ 00475

F
U o,
(T
. N

0
APCI-MS m/z: 283 [MH+ - H20].

10

5-[(4’-Fluoro-biphenyl-4-yl)-hydroxy-methyl]-5-methyl-imidazolidine-2,4-dione

APCL-MS m/z: 314.9 [MH+].

15

5-[(4’-Fluoro-biphenyl-4-yl)-hydroxy-methyl]-5-isobutyl-imidazolidine-2,4-dione
. ) : .

APCI-MS m/z: 357.1 [MH+].



229 4-pyridin-2-yl-benzal dehyde The conpound was prepared as follows. A
m xture of 4-fornyl phenyl boronic acid (195 ng, 1.3 nmmol ), 2-bronopyridine
(102. 7 nogwo®28Hm™A®| ) and powdered K2C03 (1.07g, s. 7.8 mwolr)SEbziodioxane
(12 mM) and water (2 m) was deoxygenated (vacuum and argon). Pall adi um
di acetate (30 ng, 0.2 nol% was added and the m xture was stirred for 2
hours at 80C under argon. The slurry mgi cooled to roomtenperature.
Filtration and evaporation afforded the @rude product. Preparative HPLC
(Chromasil C 18 columm, acetonitrile, water and 10 trifl uoroacetic acid),

afforded the title conﬁound 4-pyridin-2-yl - benzal dehyde (72-ng, in 60 %
yield. 1H M(@b@rwp -y hydexyemethyllimidazolidiner2,d¢diene d, J = 4. 20Hz) ;
8.31 (2H, ¢ = 8.20); 8.11 (1 H d, J =28.01); 803 (2H d, J = 8.20);
7.97 (1 H, 5 APCI-M5 mz: 184.2 [NPH] O her substituted benzal dehydes
(listed in Td rre produced according to the sanme nethod. Table 3:
Substituted berl chyd 2 Yield (%9 APC-M5 m z:

4' - For nyl - bi phenyl -4 [ 65 208.0

4' - For nyl - bi phenyl - arbpni tNile 208.0 4'-Methoxy-bi phenyl - 4-car bal dehyde

50 213.1 '3- Met hoxy- bi pheqyl - 4- car bal dehyde 62 213.1

Bi phenyl - 4, 4' - di car bal dehyde 211.0 Acetic acid 4'-fornyl-bi phenyl -3-yl
ester 239 APCIAVStn/e: 298.9 [MHFoH2Y]- bi phenyl -4yl ester 239.1

N-(4' - Fornyl - bi phenyl - 3-yl)-acetam de 75 240.1

4' - Hydr oxynet hyl - bi phenyl - 4- car bal dehyde 55 213.1

3" - Fl ugr o5 pOeRb 6 HiSR AU U ok P-rt @ hiyt}- BB Wit d B L 27 @04 7

Cl
U o,
(=
N

0
APCI-MS m/z: 331 [MH+].

5-[(4’-Chloro-biphenyl-4-yl)-hydroxy-methyl]-5-isobutyl-imidazolidine-2,4-dione

10
APCI-MS m/z: 373.1 [MH+].

5-(Biphenyl-4-yl)-hydroxy-methyl]-5-hydroxymethyl-imidazolidine-2,4-dione

15 APCI-MS m/z: 313.0 [MH+].



230 4-Pyridine-3-yl -benzal dehyde 67 184.2 3',4'

-Di fl uor o- bi phenyl - 4-car bal dehyde 72 219.1 4-Pyridi ne-4-yl-benzal dehyde 67
184. 2 NWO-oe474760 nyl - phenyl ) - pyri di ne-2-yl ] -acet am de 30PR4KED2/00475

4- Benzo[ 1, 3] di oxol -5-y -benzal deh~de 20 226.1 (c) Al dol condensation of

i nt ernedi ate hydant oi ns and al dehydes (Method C in Schene 4) The general
procedure is exenplified by the synthesi 3 of 5-{[4-(4-Fluoro- 5

phenoxy) - phenyl ] - met hyl - et hyl } - 5- propyl2-7m' dazol i di ne-2, 4-dione bel ow.
5-{[ 4- (4- Fl uor o- phenoxy) - phenyl ] - et hyl - net hyl } - 5- pr opyl -i m dazol i di ne- 2,
4-di one Conmmercial ly avail abl e 4-(4-fl uoro-phenoxy) - benzal dehyde (201.5 nyg,
1.0 mol ), 5-propyl-hydantoin (438ng, 3.08 mmol) and 45 % aqueous
trimethylamne (0.240 m, 1.5 10 nmmol) was refluxed in ethanol (12 m) and
water (3 m) for 20 hours. Evaporation and preparative HPLC( C18 col um,
acetoni trifXaM®iiegiand trifluoro acetic aci d) afforded the title conpound
5-{[ 4- (4- Fl uor o- phenoxy) - phe | ]-nethyl - 5-propyl -i m dazol i di ne- 2,
4-di one (1 Onﬁﬁ“mgq vereysthesized acogrding WS@Oﬂﬂyﬁle%%‘PP&(shW’@rth‘? of the pure

racemat.e. , DVBO- d6 S 10.71 (1H, 7.99
(1H, s); ﬁs‘%ﬂﬁﬁngﬁgﬁu@ ggw%@g% Y 7.75 (2?4, d, J = 6 44 H§§ 7.35
(2 d 3°=803 H);'7.27 (24 'dd, 3 = 4.59, 8.60 tp); 589 (1 d J -

4.42 HZ) 4. 66 1Ht d, .J 4. 34 | .. ., 12.89, 4.36 Hz);
1.71 (1H(h1rearal_ epmed aydantein gthogh chermed) 1y - 0 89 (3H,

t, J = 7.49 Hakorddfh to Scheme 5 below the hydantoms 5 were prepared in two steps from

general amino acids 3 with isolation of the intermediates 4.

10

Scheme 5 (Method A)

N
10%Hcl © 0
A 1%

80C

0
o
osgiH KOCN, H20 i
N .
. R

Table 2 lists the intermediate hydantoins that were synthesized. The general method
15 of preparation was as follows. A slurry of amino acid 3 (25 mmol) and potassium cyanate
(5.1 g, 63 mmol) in water (75 ml) was heated at 80°C for approximately 1 hour. The clear
solution was cooled to 0°C and acidified to approximately pH 1 with concentrated
hydrochloric acid (aq). The resulting white precipitate 4 was heated at reflux for 0.5-1 hour
and then cooled on ice. In some instances full conversion was not reached after 1 hour
20 heating. In these cases the crude material was treated under the same protocol again. The

white solid was filtered, washed with water, dried and analysed by HNMR and LCMS.



APCI -M5 mlz: 343.1 [MH - OH . WD 02/074750 PCT/ SE02/ 00475 231 The

foll ow ng conpounds were produced according to the sane nethod.

5-[ 4- phermwoyphesyl ] - hydroxy-nmet hyl ] -5-nmethyl -i m dazol i ¢CasSER/@4T one 5
p ONO' N>-O0 ~ OH '"HNWR (400 MHz, DVMSO-d6): 6 10.12 (1H, bs); 8.06
(1H, s); 7.38 (2H, dd, J = 3.94, 7.60 Hz); 7.28 (2H, d, J = 8.62 Hz); 7.13
(1H, t, J =7.43 Hz); 6.96 (2H, d, J %2 5 Hz) 6.91 (2H, d, J = 8.61 Hz);
5.89 (1H, d, J = 4.33 Hz); 4.62 (1H d = 4.48 Hz); 10 1.41 (3H, s).
APCI - M5 mfz: 313.0 [ MH].

4-[I—|ydrony-£4-_rr.e§[h | -2,.5-di 0X0s i m dazol i dine-4-yl)-nethyl]-piperidine-|-car
boxylic ' epared fromcomercially avail abl e

startingNmierials. O NO NS==06 O APCI-V5 Mz 3621 [VEFT T APES. VWD

02/ 074750 PCT/ SE02/ 00475 232

5-[(4' - Fl uor o- bi phenyl - 4-yl ) -hydroxy-net hyl ] -i m dazol i di ne-Yeld- diMBe

Prepared fromcomrercially avail able starting material s. ()(%)x()mjz:

[MH']

5-(4—Chloro-benzyl)-imidazolidine-2,4-dione 87 2249
[3-(2,5-Dioxo-imidazolidin-4-yl)-propyl]-carbamic acid benzyl ester | 50 292.0
S5-Isobutyl-imidazolidine-2,4-dione 85 157.0
5-Benzylsulfanylmethyl-imidazolidine-2,4-dione 87 237.0
5-Methylsulfanylmethyl-imidazolidine-2,4-dione 45 161.0
5-Cyc1ohexylmethyl-imidazolidine—2,4-dione 63 197.1
5-sec-Butyl-imidazolidine-2,4-dione 52 ' 157.0
5-Phenethyl-imidazolidine-2,4-dione . 94 205.1
5-Butyl-imidazolidine-2,4-dione 82 157.0
5-Isopropyl-imidazolidine-2,4-dione ) 49
5-(1H5-Indol-3-ylmethyl)-imidazolidine-2,4-dione 94 230.0
5-(2-Hydroxy-ethyl)-imidazolidine-2,4-dione 36

(b) Preparation of interimediate aldehydes (Method B in Scheme 4)

Substituted benzaldehydes where prepared by Suzuki coupling between different
5 commercially available phenyl bromides and 4-formylphenylboronic acid, according to

Scheme 6 below.

Scheme 6 (Method B)
Pd(OAc)2
K2CO3 .
B(OH), 4 Dioxane (aq) ¢ O
L0, — >
| Br
c |



N OH 5 'HNWR (400 MHz, DMSO-d6): 8 10.32 (1H, s); 8.09 (1H, s); 7.71 (2H,
dd, J = 4.47, 5.60 Hz); 7.60 (2H, d, J =8.27 Hz); 7.38 (2H, d, J = 8.33
Hz); 7.28W02Rlo74460 J = 5.05, 8.68 Hz); 5.88 (1H, d, J = BCIBEbZ)0475
4.97(1H,t,J=3.29Hz); 4. 39(1H,d, J=2. 64Hz). 10 APCI-M5 nmiz: 301.2 [ M]

5-Et hyl -5-[ (4' -fl uoro-bi phenyl -4-yl)-hydroxy-nethyl]-imdazolidine-2, 4-dion
e Produed by al dol condensation of 4'-fluoro-biphenyl-4-carbal dehyde and
5-Et hyl - inmidazolide-2,4-dione. 15 F O #29)-- 0 N O 1H NWR (400 Mz,
DVSO-d6): 8 10.18 (1H, s); 7.96 (1H, s); 7.69 (2H, dd, J=8.77/5.53Hz);
7.57 (2H, d, J=8.20Hz); 7.35 (2H, d, J=8.20Hz); 7.26 (2H, t, J=8.87Hz);
5.87 (1H, d, J=4.39Hz); 4.66 (1H, d, 4.39Hz); 1.98 (1H, m; 1.75 (1H, m;
0.78 (3H, t. 20 J=7. 34Hz ARCI - M5 nmfz: 329.1 [ MH#] WD 02/ 074750

Pt/ son) dowridingl-Bendidaetyde

5-[(4' -f1 uor ¢hbicBRpbithd day blephied a8 ¥oltoWat BY hlixtRre¥feRrmly [FheAARdrbicRgid2, 4- di o

ne Produced by al dol condensation of 4'-fluoro-biphenyl-4-carbal dehyde and
5- propyl - (194 ®adel gl 2obremgpprdine £ 02.7ang, 0.65mmol) and powdered K»COs (1.07g,

5+ 7.8 mmol) in dioxane (12 ml) and water (2 ml) was deoxygenated (vacuum and argon).
Palladium diacetate (30 mg, 0.2 mol%) was added and the mixture was stirred for 2 hours
at 80°C under argon.
The slurry was cooled to room temperature. Filtration and evaporation afforded the
crude product. Preparative HPLC (Chromasil C18 column, acetonitrile, water and |
10 trifluoroacetic acid), afforded the title compound 4-pyridin-2-yl-benzaldehyde (72 mg, in
60 % yield.

'H NMR (400 MHz, DMSO0-d6): § 10.07 (1H, s); 8.73 (1H, d, J = 4.20Hz); 8.31 (2H, d, ] =
8.20); 8.11 (1H, d, J = 8.01); 8.03 (2H, d, J = 8.20); 7.97 (1H, m).
15 APCI-MS m/z: 184.2 [MH+].

Other substituted benzaldehydes (listed in Table 3) were produced according to the

same method.
Table 3: Substituted benzaldehydes

Name: - Yield (%) | APCI-MS m/z:
4’-Formyl-biphenyl-4-carbonitrile 65 208.0
¥ Formyl-biphenyl-3-carbonitrile 208.0
4’-Methoxy-biphenyl-4-carbaldehyde 50 213.1
3-Methoxy-biphenyl-4-carbaldehyde 62 213.1
Biphenyl-4,4’-dicarbaldehyde 211.0
Acetic acid 4’-formyl-biphenyl-3-yl ester 239.1
Acetic acid 4’-formyl-biphenyl-4yl ester 239.1
N-(4’-Formyl-biphenyl-3-yl)-acetamide 75 240.1
4’-Hydroxymethyl-biphenyl-4-carbaldehyde 55 213.1
3’-Fluoro-biphenyl-4-carbaldehyde 70 201.1




/-0 NO
(2H, dd,
7

1H NMR (400 MHz, DMBO-d6): b 10.16 (1H, s); 7.98 (1H, s); 7.69
J=8.68/5.44Hz); 7.56 (2H, d, J=8.20Hz): 7.34 (2H, d, J=8.20Hz);
.94

.26 (2H,WD,020%85W7Hz); 5.87 (1H, d, J=4.39Hz); 4.64 (1HPCH/SE/BRFY);

(1 H m,;
J=7.34Hz) .

1.70 (1 H m; 1.31 (1H m; 1.10 (1H, m; 0.88 (3H, t,

10 APClI -MS m z: 343.1 [ MH] 5-[ Hydroxy-(4'-nmet hoxy-bi phenyl -

yl)-methyl]-5-nethyl -imdazolidi ne-2, 4-di.one Produced by al dol
condensati on of 4'-Methoxy-bi phenyl - 4- capBal dehyde and 5- Methyl - 15

i m dazolidine-2,4-dione. 10\ ON Ns~O O 1H NWR (400 WMHz, DMSO-d6): b

10.16 (1H,_s); 8 08 (1H_s): 7 59 (2H d_J=8 77Hz): 7 52 (2H d

J=8. 20Hz) 417yr3nne(3+5rl-‘t>dnza1m&y@04z) 6 99 (2H H, J#8.58Hz); 487 (1H,|d,
J=4. 39Hz) HH- -+ \oll, L} 142 (3:, o} APCH-MS{ nT z:
N S e T vy A e

5- [Wdr0>)41@y?r1d1ﬁ‘é‘lh@@?6¥n£&ldéﬂ§@é”' 67 184.2

yl)-nmeth -B-nethyl -im dazolidine-2, 4-di one | Produced |by al dol

condensat d‘éh‘l (ﬁ-F@Lm\x&tphmﬂ} pylpﬂma-ﬂl-yl}aceimhailedehyde 38nd 5- Met 24410

I 1 NO l: r\

| m dazol irg i B'enzofl 3 ]do%oLs- vT’benzaIdehrvEfe 20 226.1

10

15

20

(c) Aldol condensation of intermediate hydantoins and aldehydes (Method C in

Scheme 4)
The general procedure is exemplified by the synthesis of 5-{[4-(4-Fluoro-

phenoxy)-phenyl]-methyl-methyl} -5-propyl-imidazolidine-2, 4-dione below.

5-{{4-(4-Fluoro-phenoxy)-phenyl]-methyl-methyl}-5-propyl-imidazolidine-2, 4-dione

Commercially available 4-(4-fluoro-phenoxy)-benzaldehyde (201.5 mg, 1.0 mmol),
5-propyl-hydantoin (438mg, 3.08 mmol) and 45 % aqueous trimethylamine (0.240 ml, 1.5
mmol) was refluxed in ethanol (12 ml) and water (3 ml) for 20 hours.

Evaporation and preparative HPLC( C18 column, acetonitrile, water and trifluoro
acetic acid) afforded the title compound 5-{[4-(4-Fluoro-phenoxy)-phenyl]-methyl-
methyl}-5-propyl-imidazolidine-2, 4-dione (11 mg, 0.03 mmol) in 3 % yield as white solid
in form of the pure racemate.

F

0 >=o
OH

'HNMR (300 MHz, DMSO-de): § 10.71 (1H, s); 7.99 (1H, s); 7.70 (2H, dd, J = 4.38, 5.37
Hz); 7.75 (2H, d, ] = 8.44 Hz); 7.35 (2H, d, J = 8.03 Hz); 7.27 (2H, dd, J = 4.59, 8.60 Hz);
5.89 (1H, d, J = 4.42 Hz); 4.66 (1H, d, J = 4.34 Hz); 1.96 (1H, dd, J = 12.89, 4.36 Hz); 1.71
(1H, dd; J = 12.95, 4.77 Hz); 1.32 (1H, m); 1.10 (1H, m); 0.89 (3H, t, J = 7.49 Hz).

APCI-MS m/z: 343.1 [MH" - OH]J.



1H NWR (400 MHz, DMSO-d6): 8 10.18 (1H, s); 8.08 (1H, s); 7.59 (2H, d,
J=8.0Hz); 7.35 (3H, m; 7.21 (1H, d, J=7.63Hz); 7.17 (1H, s); 6.91 (1H,
dd, J=8. MO2209)750 5. 91 (1H, d, J=4.39Hz); 4.65 (1H, d, 4P8IHMEY2/0B781 (3H,
t); 1.43 (3H s). 10 APCI-M5 nmlz: 327.1 [ MH] 4'-

[ Hydr oxy- (4- net hyl -2, 5-di oxo-i md azolidin-4-yl)-nethyl] -biphenyl-4-carb
onitrile Produced by al dol condensati oaﬂgf

4' - For nyl - bi phenyl -4-carbonitrile and 5*Net hyl - i m dazoli di ne-2, 4-di one. 15
NON_O O 1H NWR (400 MHz, DVSO-d6): 8 10.18 (1H, s); 8.11 (1H, s); 7.89
(4H, m,; 7.69 (2H, d, J=8.20); 7.40 (2H, d, J=8.20Hz); 5.97 (1H, d,
J=4.39Hz); 4.67 (1H, d, 4.39Hz); 3.81 (3H, t); 1.43 (3H, s). 20 APCl- M5

mz: 322.1 [ / R .

% 21 ryar oxy- (Rrol e SEbIRReTiels PSRN he s PO bhenyl - 3- carb
onitrile Produced by al dol condensation of

4' - For nyl -_bi phenyl - 3-carbqnitrile gn -Met hyl -, .i m dazol i djne-2,4-dione. O
N 1 oS Rhesb ey ér?\ﬁlfz{“e%@cg'&&ti’%"%?{@ noddiongy 14 (1H, s):

8.11 (1H,s); 8.02 (1H d, J=8.01I Hz); 7.80 (1H, d, J=7.63 Hz); 7.69 (2H,

d, J=8.20Hz); 7.64 (1H, t, J=7.82Hz); 7.38 (2H, d, J=8.20Hz); 5.96 (1H, d,
J=4. 20—&);@7 (1H, d, 3.81Hz); 1.42 (3H, s).

O N
o) >—_:o
N
OH .
'HNMR (400 MHz, DMSO-d6): 6 10.12 (1H, bs); 8.06 (1H, s); 7.38 (2H, dd, J = 3.94, 7.60
Hz); 7.28 (2H, d, J = 8.62 Hz); 7.13 (1H, t, ] =7.43 Hz); 6.96 (2H, d, J = 8.75 Hz); 6.91

(2H, d, T = 8.61 Hz); 5.89 (1H, d, J = 4.33 Hz); 4.62 (1H, d, J = 4.48 Hz);
0 1.41 (3L, s).

APCI-MS m/z: 313.0 [MH].
4-[Hydroxy-(4-methyl-2?S-dioxo-imidazolidine-4-yl)-methyl]-piperidine~1-carboxylic

15 acid benzyl ester.

Prepared from commercially available starting materials.

Q 0
o)\ NQ\QV\[\NS:O
o)

APCI-MS m/z: 362.1[MH'],

" 20



Zo APClI-MB nilz: 322.1 [ MH]

- [ Hydr oxy- (4- met hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl]-bi phenyl - 4-car ba
| dehyde Woamdtege by al dol condensation of bi phenyl - 4-4' - ¢cesEbaédehyde and
5-Met hyl - im dazolidine-2,4-dione. 15 OONO ~ N O 1H NWR (400 MHz,
DMSO-d6): 6 10.19 (1H, s); 10.03 (1H, s); 8.12 (1H, s); 7.97 (2H, d,
J=8.40Hz); 7.91 (2H, d, J=8.40); 7.71 (ag d, J=8.20Hz); 7.40 (2H, d,
J=8.40Hz); 5.97 (1H, d, J=4.39Hz); ng d, 4.39Hz); 3.81 (3H, t);
1.43 (3H, s). 20 APCI-M5 mz: 325.1 [M—I+] WO 02/ 074750 PCT/ SE02/ 00475 236
Acetic aci hdox (4- et hyl -2, 5-di oxo-i m dazglidin-4

yl ) - met hyl ?I% )?rb‘B ?FXI"‘eIélﬂ"é\ydP?’ﬁ’dmgﬁ’“b‘}mQP%Ri}dl’é‘b‘ﬁde‘?i@&@| on of acetic

acid 4'-f i m dazolidi ne-2, 4-dione. 5
ToooN N od ére‘}?Kf%ﬂ’e%%ﬂﬁhly%%&é@%@g%%li 1H s); 8.16 (1H s): 8.11
(1H, s); 7. 92 (1H, dd, J=7.72/1.24Hz): 7.66 (2H, d, J=8.40): 7.60 (1H t,
J=7.73 Hz)i: 7.38 (2H, d, J=8.40Hz); 5.94

O

SN

CH

'HNMR (400 MHz, DMSO-de): & 10.32 (1H, s); 8.09 (1H, s); 7.71 (2H, dd, J = 4.47, 5.60
Hz); 7.60 (2H, d, J = 8.27 Hz); 7.38 (2H, d, ] = 8.33 Hz); 7.28 (2H, dd, J = 5.05, 8.68 Hz);
5.88 (1H, d, J=3.90 Hz); 4.97 (1H, t, T = 3.29 Hz); 4.39 (1H, d, J = 2.64 Hz),

10 APCI-MS m/z: 301.2 [MH"].
5-Ethyl-5-[(4’-fluoro-biphenyl-4-yl)-hydroxy-methyl}-imidazolidine-2,4-dione

Produed by aldol condensation of 4’-fluoro-biphenyl-4-carbaldehyde and 5-Ethyl-

imidazolide-2,4-dione.

T
Oy N
=0
N

0

15

1H NMR (400 MHz, DMSO-d6): 8 10.18 (1H, s); 7.96 (1H, s); 7.69 (2H, dd,

J=8.77/5.53Hz); 7.57 (2H, d, J=8.20Hz); 7.35 (2H, d, J=8.20Hz); 7.26 (2H, t, ]=8.87Hz);

5.87 (1H, d, J=4.39Hz), 4.66 (1H, d, 4.39Hz); 1.98 (1H, m); 1.75 (1H, m); 0.78 (3H, t,
20 J=7.34Hz).

APCI-MS m/z: 329.1 [MH']



(1H, d, J=4.39Hz); 4.67 (1H, d, 4.39Hz); 2.63 (3H, s); 1.42 (3H, s). 10
APCl -M5 nfz: 321.1 [MW-H2Q Acetic acid

- [ hydr ow@-0¢474184 hyl - 2, 5- di oxo-1i m dazol i di n-4 yl) - net hyl pcChiSgbzopls 4 vyl -
ester 15 Produced by al dol condensation of acetic acid
4' -fornyl - bi phenyl -4yl ester and 5-Methyl- imdazolidine-2,4-dione. 0 O O
N )-- O NO 1H NWR (400 MHz, DM Od62) 6 10.19 (1H, s); 8.11 (1H, s);
8.01 (2H, d, J=8.39Hz); 20 7.82 (2H, d,~233=8.20); 7.68 (2H, d, J=8.20Hz):
7.39 (2H, d, J=8.20Hz); 5.96 (1H, d, J=4.39Hz); 4.67 (1H, d, 4.39Hz); 2.59
(3H, t); 1.43 (3H s). APCI-M5s mz: 321.1 [M# -H2Q WO 02/074750
PCT/ SE02 / (ﬁ3[¢(45 ugg)}blphenyl- -yD)- hydroxy-methyl] S-propyl-lmldazolldme-Z 4-dione
N-{4 I dlo im daz.0 th enyl - 3-yl
- acet amq{ﬁg&%re gg’ﬁ' fg?%?ff b?/n%e]hg% Ry dgﬁgﬁc’[ 18h ~ChihidenfEé 2 %'pmpD I
N—(4 - For rinlidazbhifiasyy) 4-dioyik.) - acet am de and 5- NEt hyI S
i mdazolidine-2,4-dione. O /\NON ~=00 1H NWR (400 MHz, DIVISOd6) 8
10.17 (1H, s); 9.98 (1H, s); 8.08 (1H, s); 7.87 (1H, s);

1H NMR (400 MHz, DMSO-d6): & 10.16 (1H, s); 7.98 (1H, s); 7.69 (2H, dd,
J=8.68/5.44Hz); 7.56 (2H, d, J=8.20Hz); 7.34 (2H, d, J=8.20Hz); 7.26 (2H, t, J=8.77Hz);
5.87 (1H, d, J=4.39Hz); 4.64 (1H, d, 4.39Hz); 1.94 (1H, m); 1.70 (1H, m); 1.31 (1H, m);
1.10 (1H, m); 0.88 (3H, t, J=7.34Hz).

10

APCI-MS m/z: 343.1 [MH]

5-[Hydroxy-(4’-methoxy-biphenyl-4-yl)-methyl] -5-methyl-imidazolidine-2,4-dione
Produced by aldol condensation of 4’-Methoxy-biphenyl-4-carbaldehyde and 5-Methyl-

15 imidazolidine-2,4-dione.

_0 :
o,
O =0
N
0
1H NMR (400 MHz, DMSO-d6): & 10.16 (1H, s); 8.08 (1H, s); 7.59 (2H, d, J=8.77Hz);

7.52 (2H, d, J=8.20Hz); 7.31 (2H, d, J=8.20Hz); 6.99 (2H, d, J=8.58Hz); 5.87 (1H, d,
20 J=4.39Hz); 4.63 (1H, d, 4.39Hz); 3.77 (3H, t); 1.42 (3H, s).

APCI-MS m/z: 327.1 [MH']



7.50 (3H, m; 7.32 (4H, m; 5.91 (1H d, J=4.56Hz); 4.64 (1H d, 4.28Hz);
2.05 (3H, s); 10 1.42 (3H, s). APCI-M5 mz: 354.1 [ MH]

5- [ Hydr oxwo(d/ohyer oxynet hyl - bi phenyl -4 PCT/SE02/00475
yl)-nmet hyl]-5-nmethyl -i m dazol i di ne-2, 4-dione 1s Produced by al dol
condensati on of 4'-Hydroxynethyl -bi phenyl - 4- car bal dehyde and 5-

Met hyl -i m dazol i di ne-2, 4-dione. O O N %5 NNR 400 MHz, DMVMBO-d6): 8 10. 17
(1H, s); 8.09 (1H, s); 7.61 (2H, d, J=8 DHz 7.57 (2H d, J=8.20); 7.38
(2H, d, J=8.20Hz); 7.34 (2H, d, J=8.20Hz); 5 90 (1H, d, 20 J=4.39Hz); 5.19

1H, T, J=5,72Hz): 4.65 (1.H  d, 4.39 4. 5.72Hz); 1.43
E3H s) . Aip@{ydm)yn@zme fl@’?ﬂ%%b@@%dﬂ?%hﬁ@w@eéﬂmﬂ% 10)2‘88

5-[(4-Ben Ir i one

P odused. B AT A P b B S el U1

i m dazol i dinitaz@idnetil@ndion N N 5 0 lH NVR (400 MHz, DMBO-d6): 5 10. 10
(1H, s); 8.01 (1H, s); 7.46-7.27 (5H, m; 7.18 (2H, d, J=8.58Hz); 6.89
(2H, d, J=8.58Hz); 5.75 (1H, d, J=4.39Hz); 5.04 (2H, s); 4.55 (1H, d,
J=4.39Hz); 1.43 (3H, s). 10 APCI-Ms niz: 309.1 [ M- H20]

5- [ Hydr oxy- (4{ dlne-3 | - phenyl ) - met hyl ] - 5- net hyl -i m dazol i di ne- 2, 4- di one
Produced by @ts ordensatipn of 4-Pyridi ne-3-yl - benzal dehyde and

5- Met hyl - i m dazol i 2 4- dizape.

1H NMR (400 MHz, DMSO-d6): § 10.18 (1H, s); 8.08 (1H, s); 7.59 (2H, d, ]=8.01Hz),
7.35 (3H, m); 7.21 (1H, d, J=7.63Hz); 7.17 (1H, s); 6.91 (1H, dd, J=8.11/2.19); 5.91 (1H,
d, J=4.39Hz); 4.65 (1H, d, 4.39Hz); 3.81 3L, t); 1.43 (3H, s).

10 APCI-MS m/z: 327.1 [MH']

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carbonitrile
Produced by aldol condensation of 4’-Formyl-biphenyl-4-carbonitrile and 5-Methyl-
imidazolidine-2,4-dione.

15
Na

~
DU
O =0
N

O
1H NMR (400 MHz, DMSO-d6): & 10.18 (1H, s); 8.11 (1H, 5); 7.89 (4H, m); 7.69 (2H, d,
J=8.20); 7.40 (2H, d, J=8.20Hz); 5.97 (1H, d, J=4.39Hz); 4.67 (1H, d, 4.39Hz); 3.81 (3H,
t); 1.43 (3H, s).
20

APCI-MS m/z: 322.1 [MH"]



N~1 ON N 15 0 APCI-M5 nmfz: 298.1 [ MH#] WO 02/ 074750 PCT/ SE02/ 00475 239
5-1(3' - Fl uor o- bi phenyl -4-yl)-hydroxy-net hyl ] -5-net hyl -i m dazol i di ne-2, 4-di o
ne Produwed2iys780 dol condensation of 3'-Fl uoro-bi phenyl - 2cesEbrédehyde and
5-Methyl - im dazolidine-2,4-dione. O F~N-- 0 NO 5 1H NWR (400 Mz,
DMSO-d6): 8 10.17 (1H, s); 8.10 (1H, s) 7.63 (1H, d, J=8.20Hz); 7.49 (3H,
m; 7.36 (2H, d, J=8.20Hz); 7.17 (1H, 5.93 (1H, d J=4.20Hz); 4.66 (1H,
d, 3.81Hz); 1.42 (3H, s). APCI-M5 nl z: ?’§§5 [ MH#] 10

5-[ Hydr oxy- (4- phenyl et henyl - phenyl ) - net hyl ] - 5- met hyl -i m dazol i di ne- 2, 4-di on
e The starting al dehyde was_synthesized accordi ngl lThor and S. et.al ( J

y

Org Chem Yodlydrgxy- %Wetm&éii-éwsjlmldaZOéldlle‘*erNne lebiphenzl-3-eproritride o

128, aor) s pydickRebrkhsibn o PRI o hepf Pkl Phag St L !

4.64 (1H, ithidazélidBk2)4-dibndl (3H, s).

1H NMR (400 MHz, DMS0-d6):  10.18 (1H, s); 8.14 (1H, s); 8.11 (1H,s); 8.02 (1H, d,
J=8.01Hz); 7.80 (1, d, 1=7.63Hz); 7.69 (2H, d, ]=8.20Hz); 7.64 (1H, t, ]=7.82Hz); 7.38
(2H, d, J=8.20Hz); 5.96 (1H, d, J=4.20Hz); 4.67 (1H, d,3.81Hz); 1.42 3H,s).

10 APCI-MS m/z: 322.1 [MH"]

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carbaldehyde
Produced by aldol condensation of biphenyl-4-4’-dicarbaldehyde and 5-Methyl-
imidazolidine-2,4-dione.

15

Ul o,
O >=0
N

o]
1H NMR (400 MHz, DMS0-d6): & 10.19 (1H, s); 10.03 (1H, s); 8.12 (1H, s); 7.97 (2H, 4,
J=8.40Hz); 7.91 (2H, d, J=8.40); 7.71 (2H, d, J=8.20Hz); 7.40 (2H, d, ]=8.40Hz); 5.97
(1H, d, J=4.39Hz); 4.67 (1H, d, 4.39Hz); 3.81 (3H, t); 1.43 (3H, s).
20 '
APCI-MS m/z: 325.1 [MH']



APCI -M5 mlz: 321.1 [MH] 20 WO 02/074750 PCT/ SE02/ 00475 240

S-[ Hydr oxy- (4pyri di ne-4-yl - phenyl ) - nmet hyl ] - 5- et hyl -i m dazol i di ne- 2, 4- di one
Pr oduced w9 oaldgbo condensat i on of 4-Pyri di ne-4-yl - benzal deoyseoznond7s

5-Met hyl - im dazolidine-2,4-dione. ON N 5 0 1H NWR (400 MHz, DVSO-d6): 8
10.19 (1H, s); 8.61 (2H, m; 8.12 (1H, s); 7.74 (2H, d, J=8.39); 7.70 (2H,
m; 7.41 (2H, d, J=8.20Hz); 5.99 (1H, 5’2)36 4.67 (1H, s); 1.42 (3H, s).
APCI-M5 mfz: 298.1 [ M#] 10

N-{4' -[ Hydr oxy- (4- et hyl - 2 5-di oxo-i m dazol i di n-4-yl)-met hyl]-bi phenyl - 4-yl

- acetam de Pro nsat Lo
N (& or retbaeny T ot el Lo odhy esliy -y )-meryl]-biphenyl-31.
i m dazol i gigpe-2,4-dione. 15 "Y O NON OAPCI-MS nz: 354.1 [ MH] WO

02/ 074750 PCT/ SEQ2/ 00475 241
N-(5-{4-[ rR}@dmstby@ldwéphwengatwnmf@Mwu &mdj‘hzblrmw-hlphegmlﬁ yhestayad piMetiyl - pyr

“idin-2- 1m1dazohd1ne 2,4-dione.

O
ST oy
O N>=o

O
1H NMR (400 MHz, DMSO-d6): 8 10.18 (1H, 5); 8.16 (1H, 5); 8.11 (1H, 5); 7.92 (1H, dd,
J=7.72/1.24Hz); 7.66 (2H, d, J=8.40); 7.60 (1H, t, J=7.73Hz); 7.38 (2H, d, J=8.40Hz); 5.94
(1H, d, J=4.39Hz); 4.67 (1H, d, 4.39Hz); 2.63 (3H, s); 1.42 (34, 5). ‘

5

10

APCI-MS m/z: 321.1 [MH" -H,0]

Acetic acid 4 - [hydro;éy-(ll-methyl-z, 5-dioxd-imidazolidin—4—yl)-methyl] -biphenyl-4-yl-
ester ' ‘
15 Produced by aldol condensation of acetic acid 4’-formyl-biphenyl-4yl ester and 5-Methyl-

imidazolidine-2,4-dione.

0

__/<

T
O8N
O =0
N
0
IH NMR (400 MHz, DMSO-d6): 6 10.19 (1H, s); 8.11 (1H, s); 8.01 (2H, d, J=8.39Hz);

20 7.82(2H, d, J=8.20); 7.68 (2H, d, J=8.20Hz); 7.39 (2H, d, J=8.20Hz); 5.96 (1H, d,
J=4.39Hz); 4.67 (1H, d, 4.39Hz); 2.59 (3H, t); 1.43 (3H, s).

APCI-MS m/z: 321.1 [MH" -H,0]



yl)-acetam de Produced by al dol condensati on of

N-[ 4- (4- Fornyl - phenyl ) - pyri di ne-2-yl ] -acetam de and

5- Met hyl -woicdazobe di n- 2, 4-dione. 5 10 N N~ O N N O APCPCIVSEnt/a47355. 1
[MA} 5-[(3",4'-Difluoro-biphenyl -4 .

yl ) - hydr oxy-met hyl ] - 5- met hyl -i mi dazol i di ne- 2, 4-di one 10 Produced by al dol
condensation of 3',4'-D fl uoro-biphenyl -%—zcar bal dehyde and 5- Met hyl -

i mdazolidine-2,4-dione. F FON N O NVR (400 MHz, DMSO-d6): 6 10.16
(1H, s); 8.10 (1H, s); 7.75 (1H, m; 7.61 (2H, d, r J=8.27Hz); 7.50 (2H,
m; 7.35 (2H, d, J=8.27); 5.93 (1H, d, J=3.99Hz); 4.66 (1H d, 15 3.98Hz);
1.41 (3H, s). APCI-Ms m z: 333 [IVH WO 02/ 074750 PCT/ SE02/ 00475 242

5- [ Hydr oxynté [lydroxlyl BLASHIT2!5-8toXbiRRElidimI%: b Ai9nelazol i di ne
-2,4- dione r%dacl;%b’b(? al ég’ll c%nc%hgati on l%l)lfn Slbyrh ﬂ@l]ﬂﬁbil&kyl ﬁ&l@‘ﬁ
4-[ 1, 2, 3] Tadetathigteol - 5- y| - benzal dehyde and 5- Met hyl -

i m dazol i df’r%%ﬁgeﬂdb-yde{lc?oq Rondensation of N-(4’-Formyl-biphenyl-3-yl)-acetamide and 5-Methyl-

5 imidazolidine-2,4-dione.

0
/[kNO :l>=o

O
ITHNMR (400 MHz, DMSO-d6): 3 10.17 (1H, s); 9.98 (1H, s); 8.08 (1H, s); 7.87 (1H, s);
7.50 3H, m); 7.32 (4H, m); 5.91 (1H, d, J=4.56Hz); 4.64 (1H, d, 4.28Hz); 2.05 (3H, s);
10 1.42(3H,s).

APCI-MS m/z: 354.1 [MH"]

5-[Hydroxy-(4-hydroxymethyl-biphenyl-4-yl)-methyl] -5-methyl-imidazolidine-2, 4-dione
15 Produced by aldol condensation of 4’-Hydroxymethyl-biphenyl-4-carbaldehyde and 5-
Methyl-imidazolidine-2,4-dione.

T O
O8N
O =0
N

O
1H NMR (400 MHz, DMSO-d6): 8 10.17 (1H, s); 8.09 (1H, s); 7.61 (2H, d, J=8.20Hz);
7.57 (2H, d, J=8.20); 7.38 (2H, d, J=8.20Hz); 7.34 (2H, d, J=8.20Hz); 5.90 (1H, 4,
20 J=4.39Hz); 5.19 (1H, T, J=5.72Hz); 4.65 (1H, d, 4.39Hz); 4.52 (2H, d, J=5.72Hz); 1.43
(3H, s).

APCI-MS m/z: 327.1 [MH]



5N N SON NAPC-Ms nz: 305 [M-1+]

5-{[5-(2-Chl oro-4-trifluoronethyl phenyl)furan-2

yl J- hydr owp-oet4190 } - 5- met hyl - 10 i m dazol i di ne- 2, 4- di one Pcodmere4by al dol
condensation of 5-(3-chloro-4-trifluoronethyl-phenyl)-furan-2- carbal dehyde
and 5- Met hyl -i m dazolidine-2,4-dione. d 0 FN FOO FON' 15 APCI-Ms
mz: 389 [M#] 5-{[5-(4-Chloro phenylsulfanyl)-thiophen-2

yl J- hydr oxy- net hyl } - 5- met hyl -i mi dazol i dlzr?fg 2, 4-dione Produced by al dol
condensation of 5-(4-chloro- phenylsulfanyl) t hi ophene- 2- car bal dehyde 20
and 5- Met hyl -im dazol i di ne- 2, 4-di one 0 ~O as aS NN O APCI-Ms nmlz: 3
50.9 [ MH+ Mitﬁenmogzmilmyladlyrlmmsmﬂmmmethzhamga{ohdme-z 4-dione

[4- (4~ t er tp Bty 8bckndelon R A Wb 7 BSR4 IERY B Ak 2GRy ! - 1 M dazol i di

imidazolidine-2,4-dione.

1H NMR (400 MHz, DMSO0-d6):  10.10 (1H, s); 8.01 (1H, s); 7.46-7.27 (5H, m); 7.18
(2H, d, J=8.58Hz); 6.89 (2H, d, J=8.58Hz); 5.75 (1H, d, J= 439Hz) 5.04 (2H, s);
4.55 (14, d, J=4.39Hz); 1.43 3H, s).

10 APCI-MS m/z: 309.1 [MH"-H,0]

5-[Hydroxy-(4pyridine-3-yl-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione
Produced by aldol condensation of 4-Pyridine-3-yl-benzaldehyde and 5-Methyl-
imidazolidine-2,4-dione.

=

N | 0

N
>=0
N
o

APCI-MS m/z: 298.1 [MH']

15



di one Produced by al dol condensati on of

4-(4-tert-butyl-thiazol -2-yl)-benzal dehyde and 5- 5

Met hyl - i rvoazov4766 ne- 2, 4-dione. N I S N O )==0O N O APEcTNBoz®®@75 360
[M-1+] 5-{

[ 4- (2- Chl oro-6-fl uoro- benzyl oxy) - 3- net hoxy- phenyl ] - hydr oxy- net hyl } - 5- et hyl
- 10 i m dazolidine-2, 4-di one Produced by al dol condensation of

4- (2-chl oro-6-fl uor o- benzyl oxy) - 3- net hoXy? bemmzal dehyde and

5-Met hyl -i m dazolidine-2,4-dione. FO)Cg ONO ON1o APCI-Ms mz: 3 91
[ M+ -H2Q 15 WD 02/ 074750 PCT/ SE02/ 00475 244 5-{

12- (4-Chl cfr-t(s’pFihmyb-sbu;blimyy%}ylphgm;dx}umgtﬂyt}as,tmﬂtyﬂ-ym}idfzoliﬂixheyz 4idiomdazol i di ne

-2, 4-di dol f
2- (4- Ch; 83’30%&% Sl éwﬁe??ag@ﬁ 8“ ighepyd-4-carbaldehyde and 5-Methyl-
Vet hyl - i migaeoblidlhé12:42didng! one. N

>=0
N

0]
s 1HNMR (400 MHz, DMSO-d6): & 10.17 (1H, s); 8.10 (1H, s); 7.63 (1H, d, J=8.20Hz);
7.49 (3H, m); 7.36 (2H, d, J=8.20Hz); 7.17 (1H, m); 5.93 (1H, d, J=4.20Hz); 4.66 (1H, d,
3.81Hz); 1.42 (3H, s).

APCI-MS my/z: 315 [MH']

10
5-[Hydroxy—(4-phenylethenyl—phenyl)-methyl]-S-methyl-imidazolidine-2,4-dione
The starting aldehyde was synthesized according; Thorand S. et.al (J Org Chem 1998,
63(23), 8551-8553). '

15 1H NMR (400 MHz, DMSO-d6): & 10.18 (1H, s); 8.08 (1H, s); 7.53 (2H, m); 7.45 (2H, 4,
J=8.40Hz); 7.41 (3H, m); 7.30 (2H, d, J=8.20Hz); 5.99 (1H, d, J=4.58Hz); 4.64 (1H, d,
439Hz); 1.41 (3H, s).

APCI-MS m/z: 321.1 [MH']

20



NO SO5d 5-{

[ 1- (4- Chl or o- phenyl H pyrrol - 2-yl ] -hydroxy-net hyl }-5-net hyl -i m dazol i di ne- 2,
4- di one WO oRPowodeced by al dol condensati on of PCT/SE02/00475

1- (4- Chl or o- phenyl - 1H pyrrol - 2- car bal dehyde and 5-

Met hyl -i m dazol i dine-2,4-dione. ONO NNO d APCI-M5 mz: 302.1 [ M

-H2Q 15 5- [Hydroxy (2 pyridin-2 yl-thiophen-2

yl)-nmethyl ] -5-net hyl -i m dazol i di ne- 2, 4- @8ne Produced by al dol
condensati on of 5-pyridin-2-yl-thi ophen 2- car bal dehyde and 5- Met hyl -
i mdazolidine-2,4-dione. ON NN OAPCI-M5 mz: 304 [,MN 20 WO
02/ 074750 Fﬂﬁ(ﬁlﬁ&ﬂ#(@ﬁ)ﬁ?tﬁne#ﬁ-phenyl)—methyl]-S-methyl-lmldazohdme-z 4-dione

5- [ Hydr oxy: Paég%cgalb&%? na(qu—lé%ﬁr azgét_%gﬁ %?4_}/ lggnz)ald%h%ear%s Mnth :i\zol idine-2,4

-di one

S- t hi ophennddatbridine RYA-&oQt - 3- car bal dehyde and 5-
Met hyl -i m dazolidine-2,4-dione. SON N / I ~O

N
=0
N
0

1H NMR (400 MHz, DMSO-d6): § 10.19 (1H, s); 8.61 (2H, m); 8.12 (1H, 5); 7.74 (2H, d,
7=8.39); 7.70 (2H, m); 7.41 (2H, d, J=8.20Hz); 5.99 (1H, s,); 4.67 (1H, s); 1.42 (3H, s).

APCI-MS m/z: 298.1 [MH']

10
N-{4’~-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-y1}-
acetamide ‘
Produced by aldol condensation of N-(4’-formyl-biphenyl-4-yl)-acetamide and 5-Methyl-
imidazolidine-2,4-dione.

15
YO
N

ooy
O =0

N

0]
APCI-MS m/z: 354.1 [MH"]



NN OS5 APCI-M5 mlz: 293.1 [ M#] 5-{Hydroxy-[5-(4-trifluoronethyl-phenyl

H pyrazol -
condensatworn20f475e (4-tri fl uor onet hyl - phenyl - 2H- pyr azol - 3- pC@/SEaz/mardehyde

3-yl]-5-nethyl-imdazolidine-2,4- dione Produced by al dol

and 5-Methyl -im dazolidine-2,4-dione. FFFON 1N NNO APCI-Ms mMz:

355 [ MH]
enzyl)-im

bi phenyl - 4- car bal dehyde and 5-(4-chloro

N)=O aOgN O 1H NVR (400 Mz, DMBO-d6): 5 9.89 (1H, s); 8.29 (1H s);

7.65 (2H,
J=8. 20Hz) ;

5- (Bi phenyl - 4-yl - hydr oxy- net hyl ) -5-(4-chl oro-b
dazol i di ne-2, 4-di one 15 Pr oduczg by al dol condensati on of
-benzyl ) - imdazolidine-2, 4-dione.

Ry BTl By o esioo-pBTays i o e Beblpbbams idings,

J=8. 39Hz) ;ylPadedarhidd d, J=4.O Hz); 4.85 (1H, d, 4.01Hz); 3.28 (1H d,
J=13.35Hz): 3.04 (1H, d, J=13.35). APCI-MB m z: 407.2 [MH#] 5

10

15

Produced by aldol condensation of N-[4-(4-Formyl-phenyl)-pyridine-2-yl]-acetamide and
5-Methyl-imidazolidine-2,4-dione. ‘

N
=0
N
0

APCI-MS m/z: 355.1 [MH"]

5-[(3°,4’-Difluoro-biphenyl-4-yl)-hydroxy-methyl] -5-methyl-imidazolidine-2,4-dione
Produced by aldol condensation of 3°,4’-Difluoro-biphenyl-4-carbaldehyde and 5-Methyl-

imidazolidine-2,4-dione.

O N>=o

O
1H NMR (400 MHz, DMSO-d6): § 10.16 (1H, s); 8.10 (1H, s); 7.75 (1H, m); 7.61 (2H, d,
J=8.27Hz); 7.50 (2H, m); 7.35 (2H, d, J=8.27); 5.93 (1H, d, J=3.99Hz); 4.66 (1H, d,
3.98Hz); 1.41 (3H,s).

APCI-MS m/z: 333 [MH']

O
d,



S- Benzyl sul f anyl net hyl - 5- ( bi phenyl -
yl - hydroxy-net hyl ) -i m dazol i di ne-2, 4-di one Produced by al dol condensati on

of bi pherwb-0ditgasbal dehyde and 5- Benzyl sul f anyl net hyl - PCT/SE02/00475
i mdazolidine-2,4-dione. ON>=0 NOS 1-0 10 APCI-M5 nlz: 419.2 [ MH]
5- ( Bi phenyl -

yl - hydr oxy- net hyl ) - 5- net hyl sul f anyl net hé i m dazol i di ne-2, 4-di one Produced
by al dol condensati on of bi phenyl-4-car é%dehyde and
5-rrethy| sulfanyl met hyl - 15 i m dazolidine-2,4-dione. ON >=0 NOS

APCI - 343.1 02/ Q74750 PCT/ SEOZ/ 00475 247
5- ( Bi phen [HLYVP’%V{TI\@-F’%‘I@QWF ~sylphenghancthylririnethykigidagoliding2,9- 4- di one

Produced Rky,@ dol condensati on of biphenyl -4-carbal dehyde and
5-cycl ohexyl net hyl - i m dazolidine-2,4-dione. ON aO4N OS5 APCI-M5 m z:
379. 3 [ MHroduced by aldol condensation of 4-[1,2,3] Thiadiazol- -5-yl-benzaldehyde and 5-Methyl-

5- ( Bi phenyl| r.o nmet hyl ) - 5- phenyl et hyl -i m dazol i di ne- 2, 4-di one
Produced B Cf?lzél n%gﬁa‘ﬁﬁg%u on of bi phenyl - 4- car bal dehyde and
5- phenyl et hyl -

N
>=0
N
0

APCI-MS m/z: 305 [MH"]

5-{[5-(2-Chloro-4-trifluoromethyl-phenyl)-furan-2-yl] -hydroxy-methyl}-5-methyl-
10 imidazolidine-2,4-dione

Produced by aldol condensation of 5-(3-chloro-4-trifluoromethyl-phenyl)-furan-2-

carbaldehyde and 5-Methyl-imidazolidine-2,4-dione.

cl o
F Vi N
. \ =0
O N
F 0 ‘
15 APCI-MS m/z: 389 [MH"]

5-{[5-(4-Chloro-phenylsulfanyl)-thiophen-2-yl] -hydroxy-methyl}-5-methyl-imidazolidine-

2,4-dione

Produced by aldol condensation of 5-(4-chloro-phenylsulfanyl)-thiophene-2-carbaldehyde
20  and 5-Methyl-imidazolidine-2,4-dione.

cl
SJMN/EO
S N
o

APCI-MS m/z: 350.9 [MH" -H,0]



i mdazolidine-2,4-dione. ON N O 10 APCI-MS mlz: 387.3 [ MH]

5- ( Bi phenyl - 4-yl - hydr oxy- net hyl ) - 5- ( 2- hydr oxy- et hyl ) -i m dazol i di ne- 2, 4-di on
e Producwo obp7eaab@ol condensati on of bi phenyl - 4- car bal dehyde/seEnzioo475
5-(2-hydroxy-ethyl)- 15 im dazolidine-2,4-dione. ON N OO APC-M nz:
309.2 [ M# -H2Q WD 02/ 074750 PCT/ SE02/ 00475 248

5-[ Hydr oxy- (4' - met hoxy- bi phenyl -4-yl)-net hyl]-i m dazol i di ne-2, 4-di one
Produced by al dol condensation of 4'- matzﬁ%xy- bi phenyl - 4- car bal dehyde and

i mdazolidine-2,4-dione. O i \' 1 0O N)=O NO 5 1H NWR (400 Mz,

DVSO-d6): 6 10.30 (1H, s); 8.06 (1H, s); 7.60 (2H, d, J=8.77Hz); 7.54 (2H,
d, J=8.39Hz); 7.33 (2H, d, J=8.20Hz); 7.00 (2H, d, J=8.77Hz); 5.83 (1H, d,

JAE’?:I ?:\/EZ) ; St 4-2%—%&%—%}&&1’:%1—%?@-pﬁ'e‘n%'%]-fngf'cﬁ‘oxg-’méjtl:ngl}%Znﬁ%lﬁylgngaz%ﬁyineaﬂ-
dione
Produced by aldol condensation of 4-(4-tert-butyl-thiazol-2-yl)-benzaldehyde and 5-

5 Methyl-imidazolidine-2,4-dione.

N
=0
N
0

APCI-MS m/z: 360 [MH']

5-{[4-(2-Chloro-6-fluoro-benzyloxy)-3-methoxy-phenyl]-hydroxy-methyl}-5-methyl-
10  imidazolidine-2,4-dione
Produced by aldol condensation of 4-(2-chloro-6-fluoro-benzyloxy)-3-methoxy-
bemnzaldehyde and 5-Methyl-imidazolidine-2,4-dione.
F

o ’ N>=o
o N

O
APCI-MS m/z: 391 [MH"-H,0]

15



5- (Bi phenyl - 4-yl - hydr oxy- net hyl ) - 5-pyri di n-4-yl et hyl -i m dazol i di ne-2, 4-di o
ne Produced by al dol condensation of biphenyl-4-carbal dehyde and

5- pyri di rwo-oglomshyl - i m dazol i di ne-2, 4-dione. O N >=0 NPOT/SEDY/00415

APCI - M5 mlz: 374.2 [ MH] WO 02/ 074750 PCT/ SE02/ 00475 249

5- (Hydroxy-{3-[4-(5-trifluoronethyl pyridin-2 yl) piperazin-1ylJ

phenyl } met hyl ) -5- net hyl -i m dazol i di ne- %4 4-di one Produced by al dol
condensati on of 4-[4-(5-trifluoronethyl - A}I di n-2-yl) - pi perazin-| -yI]-

benzal dehyde and 5-Methyl -i m dazolidine-2,4-dione. FFFN O NNON O
s APCl -

5-[(4-{2- [52‘1[%'@4 éi!?%fr“oégﬁ%ﬁ‘#prm}%hyﬂy?mmﬂwlkrﬁ)miﬂlpsl-lmldazohdme-

erazin-1- 2I4]_dﬁ},@oxy} phenyl )- 10 hdroxy- et hyl ]
J-5-met hyi 2i m dazol i di ne- 2, 4-di one Prepared from comercially avail able

starting Readucédbys aldoFoqadBnsation of2-4-ChlordNpheRyldulfanyl)-benzaldehyde and 5-
Methyl-imidazolidine-2,4-dione.

O%-N
=0
N
S o

Cl

5-{[1-(4-Chloro-phenylH-pyrrol-2-ylj-hydroxy-methyl}-5-methyl-imidazolidine-2,4-
dione ‘

10 Produced by aldol condensation of 1-(4-Chloro-phenyl-1H-pyrrol-2-carbaldehyde and 5-
Methyl-imidazolidine-2,4-dione.

0
MN#O
N N
0

. Cli
APCI-MS m/z: 302.1 [MH" -H,0]

15 5-[Hydroxy-(2-pyridin-2-yl-thiophen-2-yl)-methyl]-5-methyl-imidazolidine-2,4-dione
Produced by aldol condensation of 5-pyridin-2-yl-thiophen-2-carbaldehyde and 5-Methyl-
imidazolidine-2,4-dione.

O

‘ N
N ] =0
=N S N
0
APCI-MS mv/z: 304 [MH]

20



NHOON N OAPC-M nlz: 528.3 [ MH]. WD 02/ 074750 PCT/ SEQ2/ 00475 250
EXAMPLE 32 Conpounds were synthesi zed according to Method D (Suzuk

coupl i ng)wpr28ctterre 4 (shown in the description above) fPomSEozvaEri ally
avai |l abl e aryl boronic acids and 5-

[ Hydr oxy- (4-1 odo- phenyl ) - met hyl ] - 5- net hyl -i m dazol i di ne-2, 4-di one or

5-[ Hydroxy-(4 5 iodo-phenyl) - nethyl]-lnlaazolldlne 2, 4- dlone descri bed

bel ow. 5-[Hydroxy-(4-iodo-phenyl) neth@ f 5 nethyl-lnldazolldlne 2, 4-di one
4-1 odo- bensal dehyde (9.280 g, 40.0 mml), 5- nethyl hydantoin (4.564 g, 40.0
mol ) and _ 45 % aques trinmethyl am ne (6.40 , 40.0 mml) was refluxed in

et hanol ( 6olEydroxySthjophens2- zzwrmql-%ﬂb-nzqshﬂbérmeﬁhy&ym olidine2phdioge of

ni trogen. [

t enper aturpgoc;m&ea(B gg‘;%glb(@r{a&g%aﬁo %rsnt%% ﬁ/g pr 5?%0?3 {]‘gbﬁ&ehﬁ 8?4 %ct ed by
f|Itrat|oﬁddh&bhadm&hdueﬁl&dkhm W th ethanol (50% 50 m), water (50 m)
and diethyl ether (50 m). Drying by air suction afforded the title
conpound 5 droxyl - (4-iodo-phenyl)-nethyl]-imdazolidine-2, 4-dione
(7.968 g, /0 mol) in 57.5 %yield as 15 white solid- in formof the pure
racenat e. (9Q0 \VHz, DMBO-d6): 6 10.19 (1H, s); 8.08 (1H, s); 7.64
(2H, d, J | M=@7 (2H d, J =8.43 Hz); 5.98 (1H d, J = 4.49 Hz);
4.57 (1H, d, § BR " Hz); 1.40 (3H, s). APCI-M5 miz: 346.9 [MH]. 20

5-[ Hydr oxy- (4-i odo-phenyl)-net hyl]-i m dazol i di ne-2, 4-di one

5 APCI-MS m/z: 293.1 [MH"]

5-{Hydroxy-[5-(4-trifluoromethyl-phenyl H-pyrazol-3-yl]-5-methyl-imidazolidine-2,4-
dione
Produced by aldol condensation of 5-(4-triﬂudromethyl—phenyl-2H—pyrazol-3-

10 carbaldehyde and 5-Methyl-imidazolidine-2,4-dione. |

APCI-MS my/z: 355 [MH")

5-(Biphenyl-4-yl-hydroxy-methyl)—S-(4-chloro-benzyl)-imidazolidine-2,4-dione
15 Produced by aldol condensation of biphenyl-4-carbaldehyde and 5-(4-chloro-benzyl)-

imidazolidine-2,4-dione.

1H NMR (400 MHz, DMSO-d6):  9.89 (1H, s); 8.29 (1H, s); 7.65 (2H, d, J=7.73Hz);
7.59 (2H, d, J=8.20Hz); 7.43 (2H, m); 7.39 (2H, d, J=8.20Hz); 7.32 (3H, m); 7.20 (2H, d,



Prepared according to the same protocol used for preparation of

5-[ Hydr oxy- (4-i odo- phenyl)-nethyl]-5-nethyl-imdazolidine-2, 4-di one
descri bedwelwesmst7s0 HNVR (300 MHz, DVMBSO-d6): b 10.32 (1H, sSPCTBE0BO@EIH, S);
7.66 (2H, d, J =8.14 Hz); 25 7.10 (2H, d, J = 8.27 Hz); 5.91

(1H,d, J=3.90Hz); 4. 87(1H,t,J=2. 70Hz) ; 4. 34(1H,d, J = 2.48 Hz). APCI-M5 nl z:
333.1 [MH#]. 30 WO 02/074750 PCT/ SE02/ C}%?S 251

4' - [ Hydr oxy- (4- net hyl - 2, S-di oxo-i mi dazolg'di n- 4

yl ) -nmet hyl ] - bi phenyl - 4-carboxylic acid OO/ ON>=0 NOH s Astirred

m xture of__4- OXY.; nyl - nic acjd (214 , 1.3 nmol ), 5-[hydroxy-
(4-i odo- pﬁéﬁ?ﬁﬁzﬁe‘ﬁ%ﬁﬁii%ﬁg@ﬁ%i%@-@qkddi}@hlé‘n%@ 978 (sl dﬁﬁl& 2); HAd

sodi um hygpogepqarfzgnate (318 ng, 3.8 mml) in acetone (5.0 m) and water
(5.0 mM) was® deoxygénated by vacuuni nitrogene exchange 3 tines. Palladium
di acetate (20 ng, yyy nmmol) was added and deoxygenating repeated, and then
the m xtur tirr C 10 for 90 m n under an atnosphere of

ni t rogen. %@@@W&ﬁzzi d to precipitate. The supernatant was
partitisoned between water (20 m), ethyl acetate (15 m ) and diethyl ether

(15 m). The water phase was acidified with 1 MHO (ag, 10 m) then
ext r act ed StRenzvisuiavinetylel-hipheared-ai-byqrosy-meihyArididizelidipe-2et-thene (15 m ) .

Evapor at i i rded 3 af crud roduct, this
EaaPoC L ol U5 SRR NGRS Dol B o S RSP
trifl uor oamédazelidiae-d,4-dd@e.mi crol) and filtrated. Preparative HPLC (col um,
acetonitril/water/trifluoro acetic acid) afforded the titlé conpound

4' - [ Hydr oxy- (4- net hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] -bi phenyl
4-carboxylic.acid (114 ng, 0.33 nmml) as a white solid in 33.5 %yield.

10
APCI-MS my/z: 419.2 [MH']

5-(Biphenyl-4-yl-hydroxy-methyl)-5-methylsulfanylmethyl-imidazolidine-2,4-dione
Produced by aldol condensation of biphenyl-4-carbaldehyde and 5-methylsulfanylmethyl-

15 imidazolidine-2,4-dione.

OO N>=O

N
O s
I

APCI-MS m/z: 343.1 [MH"]



"HNVR (400 MHz, DMSO-d6): 8 10.20 (1H, s); 8.13 (1H,s); 8.00 (2H, d, J =
8.33 Hz); 20 7.79 (2H, d, J =8.49 Hz); 7.67 (2H, d, J = 8.39 Hz); 7.40
(2H, d, JweowagdsHz); 5.97 (1H, bs); 4.68 (1H, s); 1.44 @8HSESY004APCl - VS
mz: 341 [ MH]. .25 The foll ow ng conpounds where prepared by the sane
protocol used for preparation of 4'-

[ Hydr oxy- (4- net hyl - 2, 5- di oxo-i m dazol i di,n54-yl ) - net-hyl ] - bi phenyl - 4- car boxyl
ic acid described above. WD 02/ 074750 8%7” SE02/ 00475 252

5-[ Hydroxy- (4" - rret hyl sul f anyl - bi phenyl - 4-yl ) -net hyl ] - 5- net hyl -i mi dazol i di ne

-2,4- di I MR 00 WMHz, DB 6 10.18 (1H,

8. 10 (1IHO S’ﬁ ‘7“*‘8’& 4(&‘”’3’4\'{ OX?j'mftéyﬁg &0 exylmgefhyl-ipi azollﬁlne-é4z$120n+z§ 7. 15),)5
d, oduc n rU’a‘ﬁ%

2255 (1HJ Produ Z@blj@dol ZO&?e ﬁﬁﬂn df ?_(ﬂhenirﬁéi %94 %ﬁ&e %gd { g:'g%ol%é&li}neﬁgﬁ 32 HZ)

343.0 [M-l-ﬂ]mdaao{ldﬂ;l@l-ﬂdk@(ldf napht aI en-2-yl

phenyl) - et hyl ] - 5- rrethyl-lmdazolldl ne-2,4-dione ONN APCI-M5 mz: 347.1
[ MH 15 5-[Hydhoxy-[1,1";4,1 ]terpenyl-4"-y| - et hyl

) - 5- met hyl dPgeql, 4-dione ON O APCI-NMS mz: 373.1 [MH] 20

5 APCI-MS m/z: 379.3 [MH']

5-(Biphenyl-4-y1—hydroxy-méthyl)-S-phenylethyl-imidazolidirie-2 4-dione
Produced by aldol condensation of biphenyl-4- carbaldehyde and 5-phenylethyl-

imidazolidine-2,4-dione.

10
APCI-MS m/z: 387.3 [MH"]

5-(Biphenyl-4-yl-hydroxy-methyl)-5-(2-hydroxy-ethyl)-imidazolidine-2,4-dione
Produced by aldol condensation of biphenyl-4-carbaldehyde and 5-(2-hydroxy-ethyl)-

15 imidazolidine-2,4-dione.

APCL-MS m/z: 309.2 [MH"* -H,0]



WO 02/ 074750 PCT/ SE02/ 00475 253

5-1(3' - Benzyl oxy- bi phenyl - 4-yl ) - hydr oxy- net hyl ] - 5-net hyl -i m dazol i di ne- 2, 4-
di one O WON2/0N786 - O O APCI-MS mfz: 403.1 [MH]. 5 PCT/SE02/00475
5-[(4-Benzo[ 1, 3] di oxol - 5-yl - phenyl ) - hydr oxy- nmet hyl ] -i m dazol i di ne- 2, 4- di one
OON>=0 NO IHNW (400 Mz, DMSO-d6): S 10.31 (1H, s); 8.04 (1H, s);

7.53 (2H, d, J=8.39Hz); 7.33 (2H, d, J:2§ 20Hz); 7.24 (1H, s); 7.14 (1H d,
J=8.11Hz): 6.97 (1H, d, J=8.0 Hz): 10 6408 (2H, d, J=6.87Hz): 5.84 (1H, d,
J=3.62Hz); 4.92 (1H, s) 4.35 (1H, s). APCI-MB mz: 309 [ M+ -H2Q|

5- [Fwdroxy -n|tr henyl - 4-yl ) -nethyl ] -5-net hyl -i mi dazol i di ne-2, 4-di on
e ydroxyy( mme %thlﬂ’hml(“zm'@-mﬁhkyl]ﬂvsbzegt}meﬁ’-,iﬂl% (1H, s): 8.41
(I H, t, J 4l 8 7.73 (3H, m;
7.41 (2H, :Fgo AEby aﬁioggor(gd%h%af@’ AT @I%H’zlﬁ’mnyl ﬁe?é‘%(‘{ﬂ%m'%ﬂ“f 58Hz): 1.43
(3H, s). 20ideclidinG2M-dion842. 1 [ MH] WO 02/ 074750 PCT/ SE02/ 00475 254

5 1H NMR (400 MHz, DMSO-d6):  10.30 (1H, s); 8.06 (1H, s); 7.60 (2H, d, J=8.77Hz);
7.54 (2H, d, J=8.39Hz); 7.33 (2H, d, J=8.20Hz); 7.00 (2H, d, J=8.77Hz); 5.83 (1H, d,
=3.81Hz); 4.94 (1H, t, J=3.34); 4.33 (1H, d, J=2.67Hz); 3.77 (3H, s).

APCL-MS m/z: 295 [MH" -H,0]

10 _ (
5-(Biphenyl—4-yl-hydroxy-methyl)-5-pyridin—4-ylmethyl-imidazolidine-z,4-dione
Produced by aldol condensation of biphenyl-4-carbaldehyde and 5-pyridin-4-ylmethyl-

imidazolidine-2,4-dione.

5 APCI-MS m/z: 374.2 [MH]



EXAMPLE 33 Conpounds were synthesi zed according to Method E (Am de
coupling) in Schene 4 (shown in the description above). The conpounds were
pr epar ed W9 oehet7general nmethod 5 described bel ow. Al ampPogSEds@d7i n t he
coupling are comercially available. OO OON N+ NNOI%~NOR-, R
O RNVR O To a 0.3Msolution of

- [ hydr oxy- (4- et hyl - 2, 5- di oxo-i m dazolLi di n-4-yl)-nethyl]- 10
bi phenyl - 4-carboxylic acid in 1-methyl - 54%yrrol i di none (50L) was
1-et hyl - 3(3 dinethylaninopropyl)carbdiinide hydrochl oride (1.3eq, 45L 0.5M

in 1-methyl -2- pyrrolidinone) - hydr oxybenzotri azol e ﬁll 7eq, 51L 0.5Min
1 -met hyl 52(f4x¢mxoftﬁ3da’4n€§ntéyluorcrmq@d1pw m%yvmzmmmfnw(v ey neovDisd i n

1- net hyl - éze%ﬁ-zﬁda lp&gg)y,ﬁ%gné he corresponding amne (2eq, 100L 0.3Min

1- net hyl - 2-pyrrolidinone ed. The is reaction m xture was stirred over
ni ght at Pamm:é@bjoerdal vorelensAtion bif4s pi-( Soti @ sorm@tt ¢l-pyidip L 8 Dppipéraxia- 1 - C18.

[ Hydr o (4- et hy g|0x0|m azoI|d|n4yI) nmet hyl | - bi phenyl - 4- car bo
xyI ic %’Z(a}ﬁeh é‘% EM?? Yhyinpdazalidingi43diopd O ON N 20 OH APCI - MB mi z:
398.1 [ WO 02/ 074750 PCT/ SE02/ 00475 255

5- { Hydr oxy-J4' - ( nor phol i ne- 4- .cagbonyl ) - bi phenyl - 4yl J- et hyl }
-5-nmet hyl -Fm az l'idine- 2, ,Q_%fl one

0

APCI-MS m/z: 450.2 [MH]

5-[(4-{2-[4-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-piperazin-1-yl]-ethoxy}-phenyl)-
10 hydroxy-methyl] ]-5-methyl-imidazolidine-2,4-dione

Prepared from commercially available starting materials.

Fo _F
F
'\
NP
)
NH
e} OsN
>=0
N
0

APCI-MS m/z: 528.3 [MH].



O JNAd-1 ON N OH s APCI-M5 mz: 410.1 [ MH]

4' -[ Hydr oxy- (4- nmet hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] - bi phenyl - 4-carbo

xylic acwo oet41g0 - (1-met hyl - pyrrolidin-3-yl)-anide - NaN ®@COSR02/a70 10 OH

APCI - M5 nfz: 437.1 [M#] 4'-[Hydroxy-(4-nethyl-2,5-di oxo-in dazolidin-4

yl)-met hyl ] - bi phenyl - 4-carboxylic acid 15 (2-norpholin-4-yl-ethyl)-am de

ONO NON N OHAPC-M mz: 453.1 [|\2/|§|6r] WO 02/ 074750 PCT/ SE02/ 00475

256 . '

4' - [ Hydr oxy- (4- met hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-met hyl ] - bi phenyl - 4- car bo
lic acid_(2-nmethoxy-ethyl)-amde O

Y «EX(AMPLE 32 Y yb :

Compounds were synthesized according to Method D (Suzuki coupling) in Scheme 4
(shown in the description above) from commercially available arylboronic acids and 5-
[Hydroxy-(4-iodo-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione or 5-[Hydroxy-(4-

5 1odo-phenyl)-methyl]-imidazolidine-2,4-dione described below.

5-[Hydroxy-(4-iodo-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione
4-Iodo-bensaldehyde (9.280 g, 40.0 mmol), 5-methyl-hydantoin (4.564 g, 40.0 mmol) and
45 % aques trimethylamine (6.40 ml, 40.0 mmol) was refluxed in ethanol (60 ml) and
10 water (40 ml) for 20 hours under an atmosphere of nitrogen. A white precipitate was
formed. After cooling at room temperature for approximately 15 minutes the precipitate
was collected by filtration, washed sequentially with ethanol (50%, 50 ml), water (50 ml)
and diethyl ether (50 ml). Drying by air suction afforded the title compound 5-[hydroxyl-
(4-iodo-phenyl)-methyl]-imidazolidine-2, 4-dione (7.968 g, 23.0 mol) in 57.5 % yield as
15 white solid in form of the pure racemate. 4 h
'HNMR (300 MHz, DMSO-de): 5 10.19 (1H, s); 8;08 (1H, s); 7.64 (2H, d, J = 8.55Hz);
7.07 (2H, d, J=8.43 Hz); 5.98 (1H, d, ] = 4.49 Hz); 4.57 (1H, d, ] = 4.32 Hz); 1.40 (3H,
s).
APCI-MS m/z: 346.9 [MH].
20 4
5-[Hydroxy-(4-iodo-phenyl)-methyl]-imidazolidine-2,4-dioné
Prepared according to the same-protocol used for preparation of 5-[Hydroxy-(4-iodo-
phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione described above.
'THNMR (300 MHz, DMSO-dG): 8 10.32 (1H, s); 8.06 (1H, s); 7.66 (2H, d, ] = 8.14 Hz);
25 7.10 2H, d, J=8.27 Hz); 5.91 (1H, d, J = 3.90 Hz); 4.87 (1H, t, J = 2.70 Hz); 4.34 (1H, d,
J =248 Hz). |
APCI-MS my/z: 333.1 [MH'].

30



OJIJNN)-=0 OHAPCI-M5 mz: 398.1 [MH] 5
5-{Hydroxy-[4'-(pyrrolidine-I|-carbonyl)-bi phenyl -4

yl ] - met hywp-03mgshyl - i m dazol i dine- 2, 4-dione O ON NO POHSEPII4MS i z:
394.1 [MH#] 10

4' - [ Hydr oxy- (4- net hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] -bi phenyl - 4-car bo
xylic acid (2-cyano-ethyl)-nethyl-am dgéi) NC, ,-, NNON N OH APC-M
mz: 407.1 [ MH] 15 WD 02/ 074750 PCT/ SEG2/00475 257

4' - [ Hydr oxy- (4- net hyl - 2, 5- di oxo-i m dazol i di n-4 _
yl)-met hyl | - bi phenyl - 4-carboxylic acid nethyl phenethyl-amde O NON

4'-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl] -biphenyl-4-carboxylic acid
0]
O N
O
Q =0
N
OH

5 | A stirred mixture of 4-Carboxy-phenyl-boronic acid (214 mg, 1.3 mmol), 5-[hydroxy-
(4-iodo-phenyl)-methyl]-imidazolidine-2,4-dione (347 mg, 1.0 mmol) and sodium
hydrogencarbonate (318 mg, 3.8 inmol) in acetone (5.0 ml) and water (5.0 ml) was
deoxygenated by vacuum/nitrogene exchange 3 times. Palladium diacetate (20 mg, yyy 4
mmol) was added and deoxygenating repeated, and then the mixture was stirred at 50°C

10 for 90 min under an atmosphere of nitrogen.

The solid was allowed to precipitate. The supernatant was partitioned between water

(20 ml), ethyl acetate (15 ml) and diethyl ether (15 ml). The water phase was acidified with
I M HCI (aq, 10 ml) then extracted two times with ethyl acetate (15 ml) and diethyl ether
(15 ml). Evaporation of the organic phase afforded 340 mg of the crude product, this was

15 slurred in dioxane (6 ml) and water (6 ml) toggther with trifluoroacetic acid (100 microl)
and filtrated. Preparative HPLC (column, acetonitril/water/trifluoro acetic acid) afforded
the title compound 4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-y1)-methyl]-biphenyl-
4-carboxylic acid (114 mg, 0.33 mmol) as a white solid in 33.5 % yield.
'HNMR (400 MHz, DMSO-dg): & 10.20 (1H, s); 8.13 (1H,s); 8.00 (2H, d, J=8.33 Hz),

20 7.79 (2H, d, J=8.49 Hz); 7.67 (2H, d, J=839 Hz); 7.40 (2H, d, ] = 8.48 Hz); 5.97 (1H,
bs); 4.68 (1H, s); 1.44 (3H, s).

APCI-MS m/z: 341 [MH"].
25 The following compounds where prepared by the same protocol used for preparation of 4’-

[Hydroxy-(4-methy1—2,5-dioxo-imidazo1idin—4-y1)—methyl]-biphenyl—4-ca_rboxylic acid

described above.



)-O N OH APCI-M5S nfz: 45 8.1 [MH#] 5
4' -[ Hydr oxy- (4- nmet hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-net hyl ]

- bi phenyl - 4-carb

oxyli c¢ aoiodof#scyano-cycl ohexyl)-met hyl -ami de NC O N\ [PCI/S®odbo4ds OH

APCl - MB m z: 461.1 [MH] 10

5- { Hydr oxy-[4' - (4- hydr oxynet hyl - pi peri di ne-| -car bonyl ) - bi phenyl - 4-yl ] - et hy
| }-5- nethyl-imdazolidine-2, 4-di one O_; NOHN. N OHAPC-M nfz: 43

8.1 [MH] 15 WD 02/074750 PCT/ SE02/ 004 258

4' - [ Hydr oxy- (4- nmet hyl - 2, 5-di oxo-im d

?;Z),Ol( i2fjL,Q;,f%&%@;ﬁ?&?ﬁ-@@i})ﬂgﬁf%nbr}-ﬁipﬁ%ﬁ?@é-%%e@?ﬁ-g-methyl-imidazolidine-2,4-

dione

N.

s
, o o N>=o
>

'HNMR (300 MHz, DMSO-dg): 8 10.18 (1H, s); 8.10 (1H, s); 7.62 (2H, d, J = 8.61 Hz);
7.57 (2H, d, T = 8.42 Hz); 7.35 (2H, d, T = 5.73 Hz); 7.32 (2H, d, J = 6.30 Hz);
5.91 (1H, d, J = 432 Hz); 4.65 (1H, d, ] = 4.31 Hz); 2.50 (3H, 5); 1.43 3H, s).

10 APCI-MS m/z: 343.0 [MH'].

5-[Hydroxy—(4-néphtalen-2-yl phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione

L o,
O >=0
N
@)
APCI-MS m/z: 347.1 [MH"]

15

5-[Hydroxy-[1,1°;4;1"]terp ehyl-4”-yl —methyl )-5-methyl-imidazolidine-2,4-dione

APCI-MS m/z: 373.1 [MH]

20



OH APClI-M5 mfz: 465.1 [MH] 5
4' -[ Hydr oxy- (4- nmet hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] - bi phenyl - 4-carbo

xylic

408.1 [ MH] 10 4'-[Hydroxy- (4-methyl-2,5-di oxo-im dazolidin-4
yl)-met hyl ] - bi phenyl - 4-carboxylic acid (1-phenyl-ethyl)-amde O N\
N N)==0 OH APCI-M nmz: 444.1 [MH+] 1a;WD 02/074750 PCT/ SE02/ 00475 259

4" -

acwo oepd7spentylamde O N\ (\ ON )=--- O N OPRCTARQ/ONG m z:

\' O

[ Hydr oxy- (4-met hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nethyl]-bi phenyl - 4- car boxyl
ic acid (SP-Y(&;-%'elrlliyllf))}/)l-gﬁ)thgxw-i-%W—lgfdrgxy%ml\(let{lyl}-Sl\Iméthlyl-gn%azolidine—2,4-dione

10

15

20

ONN>=O
o)

APCI-MS m/z: 403.1 [MH].

5-[(4-Benzo[1,3]dioxol-5-yl-phenyl)-hydroxy-methyl]-imidazolidine-2,4-dione

1

Ox—N

L L=

o)

1H NMR (400 MHz, DMSO-d6): 5 10.31 (1H, s); 8.04 (1H, 5); 7.53 (2H, d, J=8.39Hz);

7.33 (2H, d, J=8.20Hz); 7.24 (1H, 5); 7.14 (1H, d, J=8.11Hz); 6.97 (1H, d, J=8.01Hz);
6.03 (2H, d, J=6.87Hz); 5.84 (1H, d, ]=3.62Hz); 4.92 (1H, s); 4.35 (1H, s).

 APCI-MS nv/z: 309 [MH" -H,0]

5-[Hydroxy-(3’-nitro-biphenyl-4-yI)-methyl]-5-methyl-imidazolidine-2,4-dione

Ao\\ ON

N O N0
o) N
T
1H NMR (400 MHz, DMSO-d6): § 10.18 (1H, s); 8.41 (1H, t, ]=8.41Hz); 8.20 (1H, m);

8.15 (1H, m); 8.12 (1H, 5); 7.73-(3H, m); 7.41 (2H, d, J=8.20); 5.97 (1H, d, J=4.39Hz);
4.68 (1H, d, 4.58Hz); 1.43 3H, s).

APCI-MS m/z: 342.1 [MH"]



N>=Z0 OH 5 APCI-M5 mz: 431.1 [ MH] 10

- [ Hydr oxy- (4- met hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-net hyl ] -bi phenyl - 4-car bo
xylic acwooenzylamide O N ON N OH APCI-M5 nifz: 430. PCTISHS}/00435

- [ Hydr oxy- (4- et hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] - bi phenyl - 4-car bo
xylic acid cyclopropylamde NON OH APCI-MS m 380.1 [ MH+] WD 02/074750
PCT/ SEQ02/ 00475 260 4'-[ Hydr oxy- (4-net hégaz, 5-di oxo-i m dazolidin-4
yl) - met hyl J- bi phenyl - 4- car boxyl i ¢ acid nmet hoxy-benzylamde O NON O
NO OH

EXAMPLE 33
Compounds were synthesized according to Method E (Amide coupling) in Scheme 4

(shown in the description above). The compounds were prepared by the general method

s described below. All amines used in the coupling are commercially available.

LR . H

N + O
O N~ RR | °

To a 0.3M solution of 4'-[hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-
10 biphenyl-4-carboxylic acid in 1-methyl-2-pyrrolidinone (50uL) was 1-ethyl-3(3-
dimethylaminopropyl)carbdiimide hydrochloride (1.3eq ,45uL 0.5M in 1-methyl-2-
pyrrolidinone) , 1-hydroxybenzotriazole (1.7eq, 51pL 0.5M in 1-methyl-2-pyrrolidinone),
N,N-disipropylethylamine (leq, 20uL 1M in 1-methyl-2-pyrrolidinone) and the
corresponding amine ( 2eq, 100uL 0.3M in 1-methyl-2-pyrrolidinone) added. The
15 reaction mixture was stirred over night at room temperature. Purification was made by

preparative HPLC-C;3.

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic
acid (2-hydroxy-ethyl)-methyl-amide

20

APCI-MS m/z: 398.1 [MH*]



APCI -M5 nlz: 460.1 [MH] 5

4' -[ Hydr oxy- (4- nmet hyl - 2, 5- di oxo-i m dazol i di n-4-yl)-nmet hyl ] - bi phenyl - 4-carbo
xylic acwo 0@@74780 dazol - 1-yl -propyl)-amde O NN N,, O N PNT/S®0o2é@rs M5 ni z:
448.1 [ MH] 10 N-{4-[ Hydroxy- (4-nethyl -2, 5-di oxo-i m dazol o

di n-4-yl)-nethyl]-phenyl }-benzam de

5-[ Hydr oxy- (4-ni tro- phenyl ) - net hyl ] - 5- ggyl -im dazolidi ne-2, 4-di one was
synt hesi zed according to nmethod C by the protocol described in Exanple 24
(APClI-MS nfz: 268.8 [MH]). The correspondi ng an ne .

5-[ (4- Am no- phenyl ) - hydr oxy-nmet hyl ] -5-nmet hyl 15 i m dazol i di ne- 2, 4-di one was
af forded by Pd(0) catal ysed hydrogenation in Ethanol (APCI-MS mz: 218.0

[ MH] (- H@Wydr&yﬁ[(4_4~‘(Mpm'lz'ﬂB@%drboﬂ}”dbzpwwmiﬁbyﬂnkth?ﬁ DRLRYY1-imidazolidine-

i m dazol idine-2,4-dione was fmaly coupled w th benzoic acid accorcfl ng to
the prot odef-4ioseove (Method E) to afford the title conpound. O Na ON N
0 APCI-MS mlz: @40.0 [M+H] 20 WO 02/ 074750 PCT/ SE02/ 00475 261 EXAMPLE 34
Enanti oneres_whlere isolated by the nethod described for the resolution of

4' - (hydr oxy~ (%
trile bel ay

APCI-MS m/z: 410.1 [MH"]

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic
acid methyl-(1-methyl-pyrrolidin-3-yl)-amide

10
APCI-MS m/z: 437.1 [MH']

4°- [Hydroxy-(4-methyl-2, 5-dioxo-imidazolidin-4-y1)-methyl] -biphenyl-4-carboxylic acid
15 (Z-morpholin-4-yl-ethyl)-dmide

oY
bNI o
e
OxN
O =0
N

OH

APCI-MS m/z: 453.1 [MH"]



5 4' - (hydroxy- (4-nethyl -2,
5-di oxoi m dazol i di n-4-yl)-net hyl) bi phenyl -4-carbonitrile NON N)-- O OCH
Chr omat ogwaphiots7sesol ution: 0.10 g of diastereonerically POTSE2/00475

- (hydr oxy- (4-net hyl - 2, 5-di oxoi m dazolidin-4-yl)- 10
met hyl ) bi phenyl - 4-carbonitrile was dissolved in 76 nL absol ute et hanol/
i so-hexane (75:25) and filtered throug 0.45 mnylon filter. Vol unes of
5.0 nL were injected repeatedly on a chrral columm (Chiral pak AD-H (2 cm
ID x 25 cm L)) connected to a UV detector (254 nm and fraction collector.

wor 1 mn T SRR PR 2 R G A e bR AR tphoils 15

and 21 m ndee2-metl@§CcdthyiRlaynidér act i ons contai ning the same enanti omer were
conbi ned, concentrat ed and assessed for optical purity by chiral

chr omat ogr aphy (se bel ow). Enantiomer A ("early" fractions) Yield: 0.047
g white solt o hr omat ogr aphy (Chlralpak AD-H (0.45 cmI1.D x 25 cm
L) at 0.43 nL/mn ab te ethagnol/ iso-hexane (75:25)) Retention tine:
11.4 mnutes Optical Y X99. 996, e -(no enantionmer B present) 25 1H NWR
(CD30CD) 5 1.60 (s, 3H), 4. @d by water singlett, 1H), 7.50 (d,
2H, J= 8 Hz), 7.62 (d, 2H, "J=F¢ and 7.79 (m 4H ppm WD 02/074750
PCT/ SE02/ 00475 262 EnantionerOl ("l ate" fractions) Yield: 0.040 g white
solid Chir 0 (Chlralpak AD-H (0.45 cm LD x 25 cmL) at O0.43
m./ mn b@@ﬁpglg?zhgggﬁl Hd:hexane (75:25)) 5 Retention tine: 18.0

m nut eg ‘

5-{Hydroxy-[4’-(pyrrolidine-1 -carbonyl) bzphenyl— -yl]-methyl}-5-methyl-imidazolidine-
2,4-dione

C/N :\F 0

APCI-MS m/z: 394.1 [MH"]

10 ‘
4’-[Hydroxy—(4-methyl-2,5-di0x0~imidazolidin;4-yl)-methy]]-biphenyl-4-cai‘boxylic
acid (2-cyano-ethyl)-methyl-amide

APCI-MS m/z: 407.1 [MH']

15



Optical purity: 99.0%e.e (0.50% of enantioner A present) 'H NVR (CD3OD) S
1.60 (s, 3H), 4.84 (m obscured by water singlett, 1H), 7.50 (d, 2H, J= 8
Hz), 7.62v0d2/024450 J 8 Hz) and 7.79 (m 4H) ppm 10 PCT/SE02/00475

N-(4' - (hydroxy- (4-net hyl - 2, 5-di oxoi m dazol i di n-4-yl)-nethyl) bi phenyl - 3-

yl )acetamide O AN O N N 15 OH Chromatographic resolution : 0.040 g of

di astereonerically pure 2

N- (4" - (hydr oxy- ( 4- met hyl - 2, 5- di oxoi ni daZ8( i di n- 4-yl ) -

met hyl ) bi phenyl - 3-yl ) acet ami de was di ssolved in 224 nL absol ute ethanol/

i so- hexane,, 71:29) ar at.ed, as,. di scr.,i be bov 1 th absol ute
et hanol / i4s'é?[ﬁ(g’3?%' -(vgegf'f)gtﬁﬁgz[ox%-;r@zdaﬁqsﬁcﬁq-ﬁ-y s'méﬁ’t’igrﬁll’heeﬂmaﬁlcf"’ licmcid gar | y"
fracti ons)efiioheneyQk%de white solid 25 Chiral chronmatography (Chiral pak
AD-H (0.45 cm[l.D x 25 cmL) at 0.43 nL/mn absolute ethanol/ iso-hexane
(50:50)) Re tion tpme: 10.4 mnutes Optical purity: 99.9%e.e (no
enant i orrerresent WD 02/ 074750 PCT/ SE02/ 00475 263 'H NVR (CD30D) 5
, 4.82 (mobscured by water singlett, 1H), 7.33
044.,(d, 2H, J=8 Hz), 7.50 (m 1H), 7.54
pn>=g Enantioner B ("l ate" fractions)

N

1.60 (s, 3H 214 ,
(m 1H), 7.36 (t, 1H,
(d, 2H J 8 Hz) and 7.82 (
Yield: 0.018 g white solid

OH

APCI-MS m/z: 458.1 [MH"]

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic
acid (4-cyano-cyclohexyl)—methyl—amide ‘ '

APCI-MS nmv/z: 461.1 [MH']
10
5-{Hydroxy-[4’~(4-hydroxymethyl-piperidine-1-carbonyl)-biphenyl-4-yl]-methyl}-5-

methyl-imidazolidine-2,4-dione

@ o

. OH
APCI-MS m/z: 438.1 [MH']

15



Chiral chromat ography (Chiralpak AD-H (0.45 cmI.D x 25 cmL) at 0.43
m./ mn absolute ethanol/ iso-hexane (50:50)) io Retention tinme: 14.8

m nut es QuoDiccal47purity: 99.6% e.e (0.20% of enantionmer A pPCESENYH047H NVR
(CD30D) S 1.60 (s, 3H), 2.14 (s, 3H), 4.82 (mobscured by water singlett,
iH, 7.33(m | H, 7.36 (t, IH J=8 Hz), 7.44 (d, -2H, J-- 8 Hz), 7.50
(m I H, 7.54 (d, 2H, J=8 15 Hz) and %882 (in, 1 H ppm

5- (Bi phenyl - 4-yl - hydr oxy- net hyl ) -i mi dazol'i di ne-2, 4-dione. O ,-=0 20 OH
Chr omat ogr aphi ¢ resol ution: Separation was made on a G| son HPLC system

- w6, ot iR ok Gems itz <focimad ity T i O hippy i arhasais o
mat eri al  wisd g; @@mpﬁ-mndﬁﬁmy )gﬁrdé,g,gl.—igﬁme/ EtOH = 25/75. The two

enantionmers wth =17.72m n 7mn was collected and sol vent was
removed byOevapor ati of Anal ysed for enantioneric purity using the
followng G em\HPL 6 (col umm: CHI RALPAK AD, 0.46x25 cm Sol vent:
i soHexane/ Kt 25/ 75. 2/ 0747!@9 PCT/ SE02/ 00475 264 Fl ow=0. 5nL/ m n.
uv=254nnj . Faster enanti omer”:

1Y .12 min, ee=99.9% S| ower
enantionmer: 7ng, Rt=11.78 mn : @ EXAMPLE 35 The fol |l ow ng
conpounds where prepared by a neth %al ogous to that described in
Exanple 24. 5-[(9 H Fluoren-2-yl)-@kdroxy- nethyl]-lmdazolldl ne- 2, 4-di one

10 a?ON N perMs miz: 465.1 MHEY]

5

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic

acid cyclopentylamide

APCI-MS m/z: 408.1 [MH']

10
4°-[Hydroxy-(4-methyl-2,5- dzoxo zmzdazolzdm-4—yl)-methyl] -biphenyl-4-carboxylic acid
(1-phenyl-ethyl)-amide f

APCI-MS m/z: 444.1 [MH']

15



0 APCI -MS m z: 277 [MH - HQ

(3-{4-[ (4" - Fl uoro- bi phenyl -4-yl)-hydroxy-net hyl]-2,5-di oxo-im dazolidin-4-y
| }- 15 prwpykp74ar bam ¢ aci d benzyl ester F O N O 10 Nx@®CINEMWBR4(A00 Mz,
DMSO-d6): S 10.20 (1H, s); 8.53 (1H,d, J=4.0 Hz); 8.01 (1H, s); . 7.69 (2H
m; 7.56 (2H, d, J=8.39Hz), 7.30 (9H, m, 5.90 (1H, d, J=4.20Hz), 4.99 (2H,
s) 4.64 (1H, d, J=4.20Hz); 2.98(2H, ”)2 %.97 (1H, m, 1.72 (1H, m, 1.42
(1H, m, 1.22 (1H, 20 m. APC-M5 ni z: 2 2.2 [ M#H]. WD 02/074750

PCT/ SE02/ 00475 265

S A e PORY - Ayt b0 R RRE i Y A B R S W ed oy |
(3-{4-[(4ackl (g@mnbhghﬁ@mylﬂamide- hydr oxy-net hyl ] -2, 5-di oxo 5
i m dazolidin-4-yl}-propyl)-carbam c acid benzyl ester by a standard net hod

known for those skilled inthe art. FON ON APCI-M5 nmlz: 358.1 [ MVH}].
xy- bi phenyl -4-yl)-net hyl ] -5-net hyl sul fanyl net hyl -

10 5- [ Hydr pryc
oo

APCL-MS m/z: 431.1 [MH']

10 4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic
acid benzylamide
O

SRae

APCI-MS m/z: 430.1 [MH']

15 4’-[Hydroxy-(4-methyl—2,S-dioxo-imidazolidin-4-y1)-methylj-biphenyl—4-carboxylic

acid cyclopropylamide

. APCI-MS m/380.1 [MH"



i m dazol i di ne-2, 4-di one Prepared from 4' - nmet hoxy- bi phenyl - 4- car bal dehyde
(Table 3, Method B) and 5- nethyl sul fanyl net hyl -i m dazol i di ne-2, 4. di one
(Tabl e 2,wbBtlodsh) according to Method 15 C, Exanpl e 24PCO/SE0IDIS )-- O
N OS 1H NWR (400 MHz, DMSO-d6): 6 10.25 (1H, s); 8.16 (1H, s); 7.59 (2H,
d, J=8.77Hz,), 7.53(2H, d, J=8.20Hz); 7.31 (2H, d, J=8.20Hz); 6.99 (2H, d,
J=8.77Hz); 5.98 (IH d, 20 J=4.20Hz); 42131 (1H, d, J=4.01Hz); 3.77 (3H,
s); 3.16 (1H, d, J=14.3I Hz9, 2.92(1H, 4260 3=14, 31Hz), 2.11 (3H, s). APCI-Ms
mz: 373.1 [MH}] WD 02/ 074750 PCT/ SE02/ 00475 266

5-[ Hydroxy- (4' - met hoxy- bi phenyl -4-yl)-nmethyl | -5-pyridin-2-yl nethyl-im dazol
idin e- 2,%@?’@ﬁé)"lﬁ?'é’f%ffyéﬂ’:%ﬂ%ﬁ?'ﬂ"%ﬁﬁhﬁ@cﬂ:}’ﬁﬂﬁﬁ@m thipheyut-habbeytbendid bl e
3, Met hod I WpeLcially avail able

5-pyridi n”;@]g/ %teﬁ{/j?-l m dazol i di ne-2, 4. di one according to Method 5 C,
Exanple 24. OO ON IOH NWR (400 MHz, DM5 Od6) : 8 10.00 (1 H, s); 8.53

(1 Hd, J=4.01 ; g H s); 7.91 (1H, s); 7.58 (2H, m; 7.53 (2H,
m,; 7.38 (4H,@)/7T 0 ( : 6.%1 (1H, s) 4.81 10 (1H, s); 3.48(2H .
APCI - M5 ml 2z 73 [ MHH] S

5- [ Hydr oxy- (4- pyr azi n- 2-yl - ph

o

OH

N
et ytd - 5- net hyl - i ni dazol i di ne- 2, 4- di one
N

APCI-MS m/z: 460.1 [MH"]

4’-[Hydroxy-(4-methyl-2,5-dioxo-imidazolidin-4-yl)-methyl]-biphenyl-4-carboxylic
acid (3-imidazol-1-yl-propyl)-amide

APCI-MS mv/z: 448.1 [MH")

10 . .
N-{4-[Hydroxy-(4-methyl-2,5-dioxo-imidazolodin-4-yl)-methyl]-phenyl}-benzamide
5-[Hydroxy-(4-nitro-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione was synthesized
according to method C by the protocol described in Example 24 (APCI-MS m/z: 268.8
[MH']). The corresponding amine 5-[(4-Amino-phenyl)—hydroxy-methyl]-S-methyl-

15 imidazolidine-2,4-dione was afforded by Pd(0) catalysed hydrogenation in Ethanol
(APCI-MS m/z: 218.0 [MH"] (-H20)). 5-[(4-Amino-phenyl)-hydroxy-methyl]-5-methyl-
imidazolidine-2,4-dione was finaly coupled with benzoic acid according to the protocol

above (Method E) to afford the title compound.

N OsN
~ =0
N ©
o APCI-MS m/z: 240.0 [MH']

20



Prepared from comrercially avail abl e 4-pyrazi n-2-yl -benzal dehyde and
5-nmethyl is hydantoin according to Method C, Exanple 24. N NO \ )-=0O N
APCI - M5 nw?:022%05¢ MH+]. 20 WO 02/ 074750 PCT/ SE02/ 00475 2PET/SB0%/00475
3-[4-(5-Chl oro-pyridin-2-yl oxy)-phenyl]-1-hydroxy-propyl }-5-nethyl -

i m dazol i di ne-2, 4-dione 5 3-[4-(5-Chl oro-pvridin-2-yloxy -uhenyll-propan- |
-ol 3-(4-Hydroxyphenyl)-propanol (768. 5’26?' 05 mmol ), 2,5-dichloro-pyridine
(934.8 nyg, 6.32 mol), cesiumcarbonate (2.48 g, 7.60 mmol) mxed in

N-net hyl - pyrol lidone (10 mM) was stirred and heated (100 'C) for 20 hours.

The fl ask £ and the content was partitioned between ethyl acetate
(100 m), = | ether (100 mM) and water (300 mM). io The organic

phase was BesatietheydstWher@isolatddby*had theod debyarariat theResafdidndgd t he crude
title conpound (1.502 g, 5.70 mmol) as a yellowoil in 113 %yield. Pure
accor di ng- o(hTﬂ@XY;{fﬁ'éqle;thlsz_ﬁﬂmOl agglidin-d64)-pAhe]) biphenyl-4-carbonitrile below.
3-[4-(5-Chl oro-pvridin-2-yl oxy)-phen propi onal dehyde

3-[4-(5-Chl oro-pyridin-2-yl oxy) - phenyl ] -propan-1-ol (267 ng, 1.0 nmol) and
pyri di mi urd - @pdiorp- (¢ntetiybOes -§B0@imianz o idik- 4P met Wo)SirHehy it £ 6arbBnitrile

di chl oronethan (20 m, nolecular 20 sieve dried) for 2 hours. Flash

chromat ography (Si 02, dichl oronethan/ nethanol: gradient to 100/5) afforded
the title gonmpound (169 ng, 0.65 mMmml) as a oil in 65 %yield. APC -M

Chromatographic resolution:

0.10 g of diastereomerically pure 4’-(hydroxy-(4-methyl-2,5-dioxoimidazolidin-4-yl)-

10 methyl)biphenyl-4-carbonitrile was dissolved in 76 mL absoiute ethanol/ iso-hexane
(75:25) and filtered through a 0.45 pum nylon filter. Volumes of 5.0 mL were injected
repeatedly on a chiral column (Chiralpak AD-H (2 cm ID x 25 cm L)) connected to a UV-
detector (254 nm) and fraction collector. Separation was performed with absolute ethanol/
is-hexane (75:25) at 8.0 mol /min flow and the pure enantiomers eluted after approximately

15 15 and 21 minutes, respectively. Fractions containing the same enantiomer were combined,

concentrated and assessed for optical purity by chiral chromatography (see below).

Enantiomer A (“early” fractions)

Yield: 0.047 g white solid ‘ ‘
20 Chiral chromatograp;ny (Chiralpak AD-H (0.45 cm LD x 25 cm L) at 0.43 mL/min

absolute ethanol/ iso-hexane (75:25))

Retention time: 11.4 minutes

Optical purity: 99.9% ¢.¢ (no enantiomer B present)

25 'HNMR (CD;0D) & 1.60 (s, 3H), 4.84 (m obscﬁred by water singlett, 1H), 7.50 (d, 2H, J=
8 Hz), 7.62 (d, 2H; J= 8 Hz) and 7.79 (m, 4H) ppm.



WD 02/ 074750 PCT/ SE02/ 00475 268 5- f

3-f4-(5-Chl oro-pyridin-2-yl oxy) - phenyl ] - 1- hydr oxy- propyl } - 5- net hyl -i m dazol
i di ne 2,Weodr2ongsB-[ 4- (5-Chl oro-pyridi n-2-yl oxy) - phenyl ] - pcosiEoziel4tehyde
and comrercially avail able 5- nethyl-hydantoin was utilized for synthesis
of the title conpound according to Method C, 5 Exanple 24. d CN Oi N
N OAPCI-M5s mz: 376.0 [ MHH]. 5-{ ’

[ 4- (5- Chl oro- pyridin-2-yl oxy) - phenyl ] - h%?oxy- met hyl } - 5-met hyl -i m dazol i din
e- 10 2, 4-dione 4-(5-Chloro-pyridin-2-yl oxy)-benzal dehyde

4- Hydr oxy-benzal dehyde (620.9 ng, 5.08 mml), cesiuncarbonate (2.6 g, 7.98
mol ) andé)llngpg}%l%gia&r?rgqt}?@s)( 947 nmy, 6:.40 mmol) mixed in

N- net hyl - L hi : ) was is strirred and heated (75 C) for 16
hours. La%élghgpsglggv%ﬂe%’logt ed formation of product in a mnor anount.
Furt her r &hital chironatosiraphat(EHirslpatp ADRHUO 5(chS0DG) 25 o 13d60 48 emamisi X hour s
produced | crleasq}d. {éor tion gf roduct. The flask was cool ed and the
content wABSOlYE FHanpY o axarsdartodt hyl acetate (100 m ), ether (100 m) and
wat er ¢ 20@efntion TR : 98 9ahinGtesPhase was washed with water (3 X 30 nl).
Evaporation and flash chromat ography (Si 02, 20 dichl oronethan/ et hanol :

gr adi ent QOptic@qutity :HF% @6 ¢ed 0400 GolcdnantiongyA ipdésaat?- y| oxy) - benzal dehyde (181
ng, 0.77 mml) in 15.2 %yield. 1H NVR (400 MHz, DMSO-d6): 6 9.98 (1H, s);
8.27 (1H, d);8.04 (1H, dd);7.97 (2H, d);7.35 (2h, d);7.23 (1H, d). APClI-Ms

mz: 234 [YRNR (CDs0D) 6 1.60 (s, 3H), 4.84 (m obscured by water singlett, 1H), 7.50 (d, 2H, J=
8 Hz), 7.62 (d, 2H; J= 8 Hz) and 7.79 (m, 4H) ppm. '

10

N-(4 ’-(hydr0xy—(4-methyl-2,5-dioxoimidazolidin-4-yl)—methyl)biphenyl-3—

yDacetamide

/U\NO :>=o

15 OH

Chromatographic resolution :

0.040 g of diastereomerically pure N—(4’~(hydroxy-(4-methyl-2,5-dioxoimidazolidin-4-yl)-
methyl)biphenyl-3-yl)acetamide was dissolved in 224 mL absolute ethanol/ iso-hexane
20 (71:29) and separated as discribed above with absolute ethanol/ iso-hexane (50:50) at 6.0

mL/min as eluant.

Enantiomer A (“early” fractions)
Yield: 0.019 g white solid
25 Chiral chromatography (Chiralpak AD-H (0.45 cm I.D x 25 cm L) at 0.43 mL/min
absolute ethanol/ iso-hexane (50:50))
Retention time: 10.4 minutes

Optical purity: 99.9% e.e (no enantiomer B present)
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5-{F4- (5-Chl oro-pyridin-2-yl oxy)-phenyl]-h

dr oxy- metwolopas+78et hyl - i m dazol i di ne-2 4- di one PCT/SE02/00475

4- (5- Chl oro- pyri di n- 2-yl oxy) - benzal dehyde and comrercially avail abl e

5-nmet hyl - hydantoin was utilized for synthesis of the title conpound
according to Method C, s . Exanple 24. g DNs O Or 11IINNO

APCI - M5 nfz: 348 [ MH#]. 10 EXAMPLE 36 oA %(3' - Am no- bi phenyl - 4-yl) -

hydr oxy- net hyl]-5-methyl -i m dazol i di ne-2, 4-di one Prepared from

5- [ Hydr oxy-(3' - ni tro-bi phenyl -4-yl)-nethyl]-5-nethyl-imdazolidine-2,4- is
di one described in Exanple 31 by by a standard synthetic nethod well-known

for those ! r d d dro nat on in_ethanol).
H N O N NHslglgi @fct? C{%}éﬁ‘@@f@ 2(19)(5 ?’@W%ﬁf’g éﬁﬁ%‘FEoﬁ%s 2)70
EXAMPLE 37.3then,f161)] DB6 g 13@0@@&@57%@[ ey UreRIHJ7 30GAY, QIH5197 $4(dt bg; = gt ocol
used for nt hesi s of { 4

[ hydr oxy- (I%Z)@B@ﬁﬁﬂ (El’éHdiPB% i m dazolin-4-yl)-nmethyl] -biphenyl-3 -yl } 5
met hansul f onam de descri bed bel ow.

Enantiomer B (“late” fractions)

Yield: 0.018 g white solid

Chiral chromatography (Chiralpak AD-H (0.45 cm 1.D x 25 ¢cm L) at 0.43 mL/min
absolute ethanol/ iso-hexane (50:50))

10  Retention time: 14.8 minutes

Optical purity: 99.6% e.e (0.20% of enantiomer A present)

'H NMR (CD30D) 8 1.60 (s, 3H), 2.14 (s, 3H), 4.82 (m obscured by water singlett, 1H),
7.33 (m, 1H), 7.36 (t, 1H, /= 8 Hz), 7.44 (d, 2H, J= 8 Hz), 7.50 (m, 1H), 7.54 (d, 2H; J= 8
15 Hz) and 7.82 (m, 1H) ppm. '

5-(Biphenyl-4-yl-hydroxy-methyl)-imidazolidine-2,4-dione.

o,
u!: =0
N

20 OH

Chromatographic resolution: |
Separation was made on a Gilson HPLC system (column: CHIRALPAK AD, 2.0x25 cm.
~ Solvent: isoHexane/EtOH = 25/75. Flow=6.0mL/min. UV=254nm. Inj volume=3.0 mL).
25 24 mg of the racemic material was dissolved in 24mL of isoHexane/EtOH = 25/75. The

two enantiomers with Rt=17.72min and 20.47min was collected and solvent was removed
by evaporation. Analysed for enantiomeric purity using the following Gilson HPLC system
(column: CHIRALPAK AD, 0.46x25 cm. Solvent: isoHexane/EtOH = 25/75.



N-{4' -[ hydroxy- (4-nethyl -2, 5-di oxo-i m dazol i n-4-yl)-net hyl | - bi phenyl -3-yl }-
nmet hansul f onam de 10 Met hanesul fonyl chloride (1 Qul, 0.165mvl) was added
dr opwi se WO 02/03bwuti on of 5 - [(3'- Am no-bi phenyl - 4-yl) - POYGEONG0475

met hyl ] - 5- met hyl -i m dazol i di ne-2, 4-dione (41 ng, 0.132mmol) in pyridine (1
m). The resulting m xture was stirred for 6 hours at anbient tenperature.
Water (15 m) was added and the aqueous gixture was extracted with Et CAc
(3 x 10 m). The conbi ned Et CAc extract $%%ere dried (MgS™) and
concentrated under 15 reduced pressure to afford the crude product.

Pr epar ati HP. a si]| C18 colum with acetonitrile/water (0.1%
trifluor o&@é‘?’?@g@g’?ra)‘{' g;;f—%g?’él‘é‘ Fester saonierpesoomg: RidD- 124niny =% Y% Slewamound
N-{4'-[hy kA L1278+ oxaghmbdazol i n-4-yl)-nmethyl]- bi phenyl -3
-yl} - net ﬁg%i&nlgegn%% 11‘2'7%%&08& 9%@% O 1H NWVR (400 MHz, DVBO-d6): 8
10.17 (1H, s); 9.79 (1H,s); 8.10 (1H, s,); 7.57 (2H, d, J=8.39Hz); 7.40
(5H, m; 7.19 (IH, m; 7.25 (2H, d, J=8.39Hz); 7.20 (1H, m; 5.92 (1H m;
4.65 (1H, s); 3.01 (3H, s); 1.42 (3H, s,). 25 APCI-M5 mz: 390.1 [ MH] WO
02/ 074750 IAMFEGRA90475 271

N-{4'-[ hydroxy- (4-net hyl - 2, 5- di oxo-i m dazol i n-4-yl)-nethyl ] -bi phenyl -3-yl }-
pr opi onat dhofalawingecempeyndyRberoprenttzsd bpRBGHG) ana®go0s wrthatiddscrsbed i8. 90

(1H, s); 8E33 B4 S,); 7.90 (1H, s); 7.51 (3H, m; 7.32 (4H, m; 5.92 (1
H d, J=4. 5’%); ‘4.65 (1 H d, J=4.3 9Hz); 2.32 (1 H, q, J=7.44Hz);
1.42(3H, s); 1.08 (3H, t, J=7.53Hz).

5-[(9 H-Fluoren-2-yl)-hydroxy-methyl}-imidazolidine-2,4-dione

(o
& N
() I

N

10

o)
APCI-MS nv/z: 277 [MH+ - H20]

(3-{4-[(4’-Fluoro-biphenyl-4-yl)—hyciroxy-methyl]-2,S-dioxo-imidazolidin-4-yl}-

15 propyl)-carbamic acid benzyl ester

1H NMR (400 MHz, DMSO-d6): § 10.20 (1H, s); 8.53 (1H,d, J=4.01Hz); 8.01 (1H, s);
7.69 (2H, m); 7.56 (2H, d, J=8.39Hz), 7.30 (9H, m), 5.90 (1H, d, J=4.20Hz), 4.99 (2H, s)
4.64 (1H, d, J=4.20Hz); 2.98(2H, m), 1.97 (1H, m), 1.72 (1H, m), 1.42 (1H, m), 1.22 (1H, -

20 m).

APCI-MS m/z: 492.2 [MH'].



APCl - M5 mlz: 368.1 [MH]. 10
N-{4' -[ hydroxy- (4-net hyl -2, 5-di oxo-i m dazol i n-4-yl)-net hyl ] - bi phenyl - 3-yl }-
I sobut yr awDde/0@750N N ~O O aci N O 15 1H NWR (400 MHz, DwBOse6)/004% 10. 15
(1H, s); 9.87 (1H,s); 8.09 (1H, s,); 7.92 (1H, s); 7.52 (3H, nm; 7.33 (4H,
m; 5.92 (1H, d, J=4.39Hz); 4.65 (1H, d, J=4.39Hz); 2.59 (1H, m; 1.42(3H,
s); 1.10 (6H, d, J=6.87Hz). APCI-M5S m 2'265"‘,82. 1 [MAN. 20 WO 02/074750
PCT/ SE02/ 00475 272 :
N-{4'-[ hydroxy- (4-nmethyl -2, 5-di oxo-i m dazol i n-4-yl)-nmethyl]-biphenyl -3-yl }-
2,2- dinethyl propionamde O Ns~ 0 NaOjO IHNW (400 MHz, DVMSO-d6): 8
10.15 (IH, s); 9.23 (1H,s); 8.09 (1H, s); 7.93 (1H, s); 7.58 (3H m; 7.33
(4H, m; & iH —4 1308w ) .. 4. L, g =4 1 S), 1.22
(9H s). %\ é%ﬁx&/sﬁlﬂ N?{Zjopy%)é g _[gﬁ F‘Ktﬂl)g'& f'n]ﬁ?eén&llh' ythy&ro%y%g@tlﬁ}l] 1&1‘1&5%()?1'&%52,4

dione

Prepared from above (3-{4-[(4’-F luorb—bipheny1-4-yl)-hydroxy—methyl] -2,5-dioxo-
5 imidazolidin-4-yl}-propyl)-carbamic acid benzyl ester by a standard method known for
those skilled in the art.

APCI-MS m/z: 358.1 [MH"].

10 _
5-[Hydroxy-(4’methoxy-biphenyl-4-yl)-methyl]-5-methylsulfanylmethyl-
imidazolidine-2,4-dione
Prepared from 4’-methoxy-biphenyl-4-carbaldehyde (Table 3, Method B) and 5-
methylsulfanylmethyl-imidazolidine-2,4.dione (Table 2, Method A) according to Method

15 C, Example 24.

N

=0
N
o s

1H NMR (400 MHz, DMSO-d6): 8 10.25 (1H, s); 8.16 (1H, s); 7.59 (2H, d, J=8.77Hz,),

7.53(2H, d, J=8.20Hz); 7.31 (2H, d, J=8.20Hz); 6.99 (2H, d, J=8.77Hz); 5.98 (1H, d,
2 J=420Hz); 4.71 (1H, d, J=4.01Hz); 3.77 (3H, s); 3.16 (1H, d, J=14.31Hz9, 2.92(1H, 4,

J=14.31Hz), 2.11 (3H, s).

APCI-MS m/z: 373.1 [MH"]



EXAMPLE 38

5-1(4' - Chl orobi phenyl - 4-yl) nmet hoxynet hyl ] - 5- net hyl i m dazol i di ne- 2, 4-di one
i5 O HNwO/02BH75@© Cl  4- Chl oro-4'-(2-nitropropenyl) bi phemgIl/SERD00475

4- (4- Chl or ophenyl ) benzal dehyde (0.66 g, 3.0 mmles), nitroethane (2 ni),
ammoni um carbonate (3.5 g) and glacial acetic acid (17 nL) was stirred
under nitrogen at 82C for 20 hours. Voijz%%i | es were evaporated, the wellow
resi due.was taken up in ether and washe once with water. The aqgueous
phase was separated and washed once with ether. The conbined organic

hases wer hed wit h watey. and brine rj over anhydrous sodi_ um WO
02/ 074750 PERY é‘é’éﬁ%ﬂ‘%“O’EV?é‘Pg'ﬁP?(‘a‘['éﬁ"‘f‘?tﬂYt%déBy L ﬁ'&'@éﬁﬂ%@t&w}'&?@azw‘?vﬁ-
silica (3 g¥-dimg Ot ary evaporation. The dry residue was applied on a

silica colum. Elution with ethyl acetate/n-heptane (1:20) through (1:8)
gave 0.50 Rrep@eddipmed’ dpetbpxy-hiphenyltecabaigaiydd (Azbled) MethodB)sindl | s. M.

113.8-114. r dk. 5. FT4l R (ATR) v 1647 (AW),: 1504 (str), 84
(str), 132 92“\}&%{4@? ?Lﬁ%%’?e( )s?fl%’gldg%zﬁlmg@y%ﬁ%@g‘éhﬂﬁiﬂ%fﬁcég’ﬁgé‘bM(leﬁ}Ods H,
J= 1 Hz), C,Bénfgle28H, J= 9 Hz), 7.52 (d, 2H, J= 9 Hz), 7.55 (d, 2H, J=9
Hz), 7.65 (d, 2H, J= 9 Hz) and 8.12 (br s, 1H) ppm 13C NWMR (100MHz, CDC13)
6 14.2, 127.2, 128.2, 129.1, 130.5, 131.5, 132.9, 134.1, 138.1, 141.3 and
147.6 ppm 1§ 4-Chloro-4'-(l -methoxy-2-nitropropyl)biphenyl A mxture of
4-chl oro- 4'/-( ropropenyl ) bi phenyl (0.39 g, 1.3 mmoles), sodium

met hoxi de (4.0 sy frashyy prepared from0.091 g of sodiumand dry

nmet hanol ) and

u"\

1H NMR (400 MHz, DMSO-d6): 8 10.00 (1H, s); 8.53 (1H,d, J=4.01Hz); 8.13 (1H, s,);

7.91 (1H, 5); 7.58 (2H, m); 7.53 (2H, m); 7.38 (4H, m), 7.00 (2H, m), 6.11 (1H, s) 4.81
10 (1H, s); 3.48(2H, m).

APCI-MS m/z: 404.3 [MH"].

5-[Hydroxy-(4-pyrazin-2-yl-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione

Prepared from commercially available 4-pyrazin-2-yl-benzaldehyde and 5-methyl-
15 hydantoin according to Method C, Example 24.

(]
=0
N
i .
APCI-MS m/z: 299 [MH].

20



15 anhydrous 1, 2-di met hoxyethane (3.0 nmL) was stirred under nitrogen at 22C
for three hours, acidified with 10% acetic acid in nethanol (4 ni),
concent r awed200t768r yness by rotary evaporati on and then t ZKErSEapod4rs et hyl
acetate and water. The aqueous phase was separated and washed once with
ethyl acetate. The conbi ned organi c phases were washed wth brine, dried
over anhydrous sodiumsulfate, filtered 2§9d concentrated with silica (3 Q)
20 by rotary evaporation. The dry residde was applied on a silica colum.
Elution with dichloronethane/ n-heptane (1:3) through (1:1) gave 0.40 g

95% vi el lid. FT-IR (ATR) v 1552
Stry. 1S (Rl Cnls i BRI ey u%zﬁrosx.?zrﬁw oo Eoci3) 6
1.30 (d, 1n§dho[,ame22hlz@,0,;e56 (d, 1.7 H J-- 7 Hz), 3 22 (s, 25 1.2 H),
3.32 (s, 1.8 H), 4.56 (d, 1.2 H J= 10 Hz), 4.63 (nc, 1.8 H), 4.76 (nme, 1.2

H, 4.88 (d, 1.8 H J= 5 Hz) and 7.38-7.62 (ms, 8 H ppm 13C NVR
(100MHz, CDC13) 6 13.0, 16.3, 57.0, 57.7, 83.5 84.8, 86.9, 87.5 127.3,
127.5, 128.3, 129.0, 129.1, 132.7, 133.7, 133.9, 135.1, 135.9, 138.7,

138. 8, 514Q-{-(518hlotb- @WﬁlﬁQLﬁSi\QlﬁﬁQﬁﬂ ' gpal s). 30 WO 02/ 074750
PCT/ SE02/ 0047% 274 () - 1- met hoxypr ogan 2-one A
m xture oP-U- Mqlr@?%phpnyl( ‘PN@PHB@@SQ ﬁi%ﬁ@ﬁ@ﬁp&ﬁ'}dmhﬁi@mﬁldm( 388 gﬁg,émo

nmol es) , 81)%6@%&595&9&{ E'486\% : d(?g%n zﬂgleeh %Nym%gfwroﬁ%one ﬁ)cml) was

seeves (0.04 under argo n-an

Tet r apr opytizatramnd hﬁEﬂt&ﬁB(l‘lOOPﬁ)?ﬂ)&tQG HoOrs1 TBe GaslOwdScostad 28 thdcomsntagded in a
portionwi se nanner to the cold, stirred m xture. Wen the addition was

conpl et ed PREKIONEE BetBigem emlsacre@ﬁ%(;l@e naltlitierébuylsther @ OQaw) and wetet (300 r2RC f or
4.0 h k
Sy U AR A A BT

concentr abenhpmuﬂch( 1s302i g; &.704nmpl)lay aryellawyoikind)d vayichh Puldwcaiding toeRiclue was
applied on a, silica colum. Elution with dichloro-methane/ n-heptane (1:2)
10 t hr ougA®¥'?5) gave 0.052 g (47%vyield) of the title conpound as a white
solid. FT-IR (ATR) v 1716 (v str), 1485 (str), 1093 cm"1 (v str). 1H NWR
(300 MHz, CDC13) 8 2.16 (s, 3 H 3.42 (s, 3 H, 4.69 (s, 1 H, 7.40 (d, 2
H J= 9 APCTIMS m/z: 264 [MH*] |

15

3-[4-(5-Chloro-pyridin-2-yloxy)-phenyl]-propionaldehyde

3-[4-(5-Chloro-pyridin—2-yloxy)-phenyl] ~-propan-1-ol (267 mg, 1.0 mmol) and pyridinium
chloro chromate (302 mg, 1.4 mmol) was stirred in dichloromethan (20 ml, molecular

20 sieve dried) for 2 hours. Flash chromatography (Si02, dichloromethan/methanol: gradient
to 100/5) afforded the title compoundi( 169 mg, 0.65 mmol) as a oil in 65 % yield.

APCI-MS nv/z: 262 [MH']

25



Hz), 7.46 (d, 2 H J=8 Hz), 7.51 (d, 2 H J=9 Hz) and 7.56 (d, 2 H, J= 8
Hz) ppm 13C NWR (100MHz, CDC13) & 25.1, 57.3, 89.1, 127.2, 127.4, 128.2,
128.8, 138092/01435 1, 15 138.8, 140.1 and 206.4 ppm 5 - 1( 4PCT/SE02/00475

- Chl or obi phenyl - 4-yl ) net hoxynmet hyl | -5 -met hylim dazolidine-2, 4-dione

1-(4' - Chl or obi phenyl -4-yl)- 1 -nethoxypropan-2-one (0.051 g, 0.19 nmol es),
anmoni um 20 carbonate (0.089 g, 0.93 nygges), potassium cyanide (0.025 g,
0.37 mol es; CAUTION') and 50% et hanol in water. (1.4 nL) were stirred in a
sealed vial (4.5 rrL) at 87C (oil bath tenperature) for 19 hours. The

sol vent was £ ; , 0 t . ) )
prasadj P i et aken
up in ethpl4- ate (50 m_) The organl C phase was vvashed once vvlth bri ne,
dried over 25 anhydrous sodiumsulfate, filtered and concentrated by rotary

evapor at | dl%t@-Gprreyringsylgxy) nivoyd-prasienaldshydnand ¢ammersintly eusitabis Sa

5 07" (s, 3 Ty iop (R Mieed PYEThAR Br ikl &%ﬂ@“@%ﬁﬁoﬁe@ 467

75
(ms, 87Ebd)1mp&2214(brs 0.3 H), 10.26 (br s, and 10.56 (br s, 0.7
H) ppm eiNNR (100MHz, DVSO-d6) 6 20.2, 21. 1 56 6, 57.0, 65.5, 66.2,

84.2, 84.9, 7125.8, 30 ‘
126. 1, 128. 20\128. 22, 128. 74, 128. 76, 128. 79, 128. 9, 132. 2, 135. 3, 135. 4, 138. 2, 138.
3, 138.3,(138.4, 156.1, 156.9, 175.9 and 177.1 ppm (di astereoneric

signal s). 02/ 074750 PCT/ SE02/ 00475 275 EXAMPLE 39

5-[ Hydr oxy- § - phenyl ) - met hyl -i m dazol i di ne-2, 4-dione This
conmpound was S ding to J. Org. Chem 2001, 66, 1500-1502 5
from comer ci avaN.dabing 3- br ono- qui nol i ne and

5- [ Hydr oxy- (4-iodo- phegyl )-nmethyl]- im dazolidine-2,4-dione described
above. NON APCI-M5 mz: 348.2 [MH] 10

APCI-MS m/z: 376.0 [MH"].

5-{[4-(5-Chloro-pyridin-2-yloxy)-phenyl]-hydroxy-methyl}-5-methyl-imidazolidine-

10 2,4-dione

4-(5-Chloro-pyridin-2-yloxy)-benzaldehvde

4-Hydroxy-benzaldehyde (620.9 mg, 5.08 mmol), cesiumcarbonate (2.6 g, 7.98 mmol) and
2,5-dikloropyridine (947 mg, 6.40 mmol) mixed in N-methyl-pyrollidone (10 ml) was

15 strirred and heated (75 °C) for 16 hours. LCMS analysis indicated formation of product' in
a minor amount. Further reaction at elevated temperature (150 °C) for additional six hours
produced increased formation of product. The flask was cooled and the content was
partitioned between ethyl acetate (100 ml), ether (100 ml) and water (200 ml). The organic
phése was washed with water (3 X 30 ml). Evaporation and flash chromatography (SiOa,

20 dichloromethan/methanol: gradient to 100/4) afforded 4-(5-chloro-pyridin-2-yloxy)-
benzaldehyde (181 mg, 0.77 mmol) in 15.2 % yield.
1HNMR (400 MHz, DMSO-d6): 6 9.98 (1H, 5);8.27 (1H, d);8.04 (1H, dd);7.97 (2H,
d);7.35 (2h, d);7.23 (1H, d).
APCI-MS m/z: 234 [MH']

25



EXAMPLES 40 TO 61: Preparation of starting materials According to Schene 4
bel ow, the hydantoins 5 were prepared in two steps from general am no

aci ds 3 woh2iosob@ti on of the intermediates 4. 15 Schene 2COSEIID@ KOCN,
H20 O 10 % HCO O NNO ~--N1-N31- TNR80C R ~-OR 0 3345 Table 1
lists some. of the starting materials, 5, that were synthesized. The
general nethod of preparation was as f%bows. A slurry of amno acid 3 (25
nol ) and potassium 20 cyanate (5.1 g, mol ) in water (75 ml) was heated
at 80C for approximately 1 hour. The clear solution was cooled to 0OC and

acidified approxi matel.y .pH 1 wi.th _concentr g hédrthlorig, cid (aq).
The resul t#@ﬁ#@@ﬁ%%@&%&%ﬂmo SRIEL I hN zdidin and
then cool efjo@ ice. In sone instances full conversion was not reached WO
02/ 074750 PCI7 SE02/ 00475 276 after 1 hour heating. In these cases the

crude mat ér-{aChipeespyridatZepoyydesnzaldehyiznandmontmercially ayailable FHnetiwthi t e sol i d

filt d.wit t dried d I d LCVB. 5
Table 1: - SarpRRE AT L1 Rlbscinat B8 TR CoBRB ot DWefEd s % w2
[ M+ 5- (4:@ips 24.benzyl ) -i mi dazol i di ne-2, 4-di one 87 224.9

[ 3-(2,5-Di oxo-imdazolidin-4-yl)-propyl]-carbam c acid benzyl ester 50
292.0

Ci
' ~
_N
o} O N
>=0
N

APCI-MS m/z: 348 [MH"].
10

EXAMPLE 36

5-[(3’-Amino-biphenyl-4-yl)~ hydroexy- methyl]-5-methyl-imidazolidine-2,4-dione
Prepared from 5-[Hydroxy-(3’-nitro-biphenyl-4-yl)-methyl]-5-methyl-imidazolidine-2,4-

15  dione described in Example 31 by by a standard synthetic method well-known for those
skilled in the art (Pd (0) catalysed hydrogenation in ethanol).

20  APCI-MS m/z: 312.1 [MH']



5-1sobutyl -i m dazol i di ne- 2, 4-di one 85" 157.0

5- Met hyl sul f anyl net hyl -1 m dazol i di ne- 2, 4-di one 45 161.0

5- sec- Butwb-oeovdarol i di ne- 2, 4-di one 52 157.0 PCT/SE02/00475

5- (2- Hydroxy-et hyl ) -i m dazol i di ne- 2, 4-di one 36 EXAMPLE 40 5- [Hydroxy-(4-io

do- phenyl ) -net hyl ] -5-met hyl -i m dazolidine-2,4-dione 10 N N OH

4-| odo- benzal dehyde (9.280 g, 40.0 nmol 5-net hyl - hydantoin (4.564 g, 40.0

mol ) and 45 % aqueous tri et hyl am ne %%(.)40 m, 40.0 nmol) was heated at

reflux in ethanol (60 m) and water (40 m) for 20 hours under an

atnnspherg of nitro?en. A white precipitate was 15 forned. After cooling at

roomtenp approximately 15 mnutes the precipitate was

collected by filtration, washed sequentially with ethanol (50% 50 m),

water (50 ml) WO 02/074750 PCT/ SE02/ 00475 277 and diethyl ether (50 m).

Dryi ng byTheé folkxwdhg oompdurals chéheret frepared |aecadimgau it fréto86181s8d fad3yAthesi®LY 1 N

57.5 %yi , ite,soljdin formaof a _pure diastereoisoner. 'H NVR (300

M4z, DVS dg“) ﬁ&%ﬁiﬁ@%eﬁﬁ’nglfil%.‘)d@l‘%afﬂ!mé)ﬂ)-??eéwllc@l#}elaf}-3jylk 8.6Hz): 5

7. 07 (2H, nfdthadsadtdathid@descipedbelobfh d, J = 4.5 Hz); 4.57 (1H d, J = 4.3

Hz); 1.40 (3H, s). APCI-MS niz: 346.9 [ MH]. Chromatographic resolution: A

portion of 0.158 g diastereonerically pure

5- (hydr oxy- (4-i.odophenyl ) s yl.)-5.10 nmefhyl -im dazoljdi ne-2, 4-di one was

di ssol ved*i'éﬂ ib’é‘gﬁfﬁ‘y@{ggﬂ%@?ﬂgﬁ’gf‘héﬁ‘ﬁf?“qa§8{iﬁ'éi3§$i€‘e?l(égL§’g‘f“ ]ﬁﬁ'y* Ftered

t hrough anRtidnsmonaadd il ter. Volunmes of 5.0 nL were injected repeatedly

on a chiral colum (Chiralpak AD-H (2 cmID x 25 cmL)) connected to a UV-

detector (254 nm and fraction collector. Separation was perforned with

SB fgl go},]gn Ie%ﬁaﬁﬂ?%dlfgpgf%a&?&%ﬁulg 5Q6§191}no?)sw§s! Rk d?otpqu'eqco r«'crlLS/Oﬂ‘J! i'?)nfolf %‘-’Y(?Ud the
Amino-biphenyl-4-yl)- hydroxy- methyl]-5-methyl-imidazolidine-2,4-dione (41 mg,

0.132mmol) in pyridine (1 ml). The resulting mixture was stirred for 6 hours at ambient
temperature. Water (15 ml) was added and the aqueous mixture was extracted with EtOAc
(3 x 10 ml). The combined EtOAc extracts were dried (MgSO,) and concentrated under

15 reduced pressure to afford the crude product. Preparative HPLC on a Chromasil C18
column with acetonitrile/water (0.1% trifluoroacetic acid), afforded the 40mg (80% yield)
of the title compound N-{4’-[hydroxy-(4-methyl-2,5-dioxo-imidazolin-4-yl)-methyl]-
biphenyl-3-yl}-methansulfonamide.

0
S O N>=o

20

1H NMR (400 MHz, DMSO-d6): § 10.17 (1H, s); 9.79 (1H,s); 8.10 (1H, s,); 7.57 (2H, d, |
J=8.39Hz); 7.40 (5H, m); 7.19 (1H, m); 7.25 (2H, d, J=8.39Hz); 7.20 (1H, m); 5.92 (1H,
m); 4.65 (1H, s); 3.01 (3H, s); 1.42 (3H, s,).

25 APCI-MS m/z: 390.1 [MH]



15 Fractions containing the sane enanti oner were conbi ned, concentrated and
assessed for optical purity by chiral chromatography (see bel ow).

Enant i onewoMA27g8r | y" fractions) Yield: 0.068 g white fl @kesERDEN r al
chromat ography (Chiral pak AD-H (0.45 cm1.D x 25 cmL) at 0.43 nL/mn

absol ute et hanol/ iso-hexane (50:50)) Retention tinme : 10.5 mnutes Opti cal
purity: 99.9%e.e (no enantioner B pres ) 25 Enantioner B ("l ate"
fractions) Yield: 0.071 g white fl akes i ral chronmat ography (Chiral pak
AD-H (0.45 cml.D x 25 cmL) at 0.43 nL/mn absolute ethanol/ iso-hexane

(50:50)) 074750, PCT/ SEQ 0475 278 . Retention tine: 12.2 mnutes
Opti cal p\éﬁ{z%fhy%‘.”@% 'wtlﬁﬁé B 1BH ‘BF{;VSBHEJ'?‘JQ@HPW%@‘W spectra
of the purgopfdaitd omers matched that of the pure diastereoisonmer. 5 The

fol |l owi ng Exanpl es were prepared followi ng the procedure in Exanple 40. If
not otherw sg ingdivsgted, final conpounds represent a m xture of four

st ereoi soners|| Co chrongt ography was used for final purification or
for separati™on'i 20i sy s.  EXAMPLE 41 10

5-[(4- Chl oro- phenyl )-h et AYO) ] -i m dazolidine-2,4-dione O ONCO N
O Diastereoisoner Ais N400 MHz, DVBO-d6): 10.32 (1H, s); 8.07 (1H,
s); 7.37 (2H, d, J =8.5 Hz® 7.30

s 1HNMR (400 MHz, DMSO0-d6): § 10.17 (1H, s); 9.90 (1H,5); 8.09 (1H, s,); 7.90 (1H, s);
7.51 (3H, m); 7.32 (4H, m); 5.92 (1H, d, J=4.39Hz); 4.65 (1H, d, J=4.39Hz); 2.32 (1H, q,
J=7.44Hz); 1.42(3H, s); 1.08 (3H, t, ]=7.53Hz).

APCI-MS m/z: 368.1 [MH"].

10
N-{4’-[hydroxy-(4-methyl-2,5-dioxo-imidazolin-4-yl)-methyl]-biphenyl-3-yl}-

isobutyramide

.0 O 5
\HLN O N>=o
0]
15 .
1H NMR (400 MHz, DMSO-d6): 5 10.15 (1H, s); 9.87 (1H,s); 8.09 (1H, s,); 7.92 (1H, s);
7.52 (3H, m); 7.33 (4H, m); 5.92 (1H, d, J=4.39Hz); 4.65 (1H, d, J=4.39Hz); 2.59 (1H,
m); 1.42(3H, s); 1.10 (6H, d, J=6.87Hz).
APCI-MS m/z: 382.1 [MH'].

20



(2H, d, J = 8.5 Hz); 5.94 (1 H d, J =3.9 Hz); 492 (1 H t, J=23.2 Hz);
4.3 5 (1 H dd, J = 3.1,1.0Hz). 13C NWR (400 MHz, DMBO d6): 173.00;

157. 36; 18B6.040747381. 98; 128.86; 127.52; 71.65; 63.88. 20PAPCEeMB4M z: 241
[ MH]. Diastereoisoner B 1H NVR (400 M—Iz DI\/SOdG): 10.53 (1H, s); 7.54

(1H, s): 7.42-7-37 (4H, n); 5.83 (lH 5.6 Hz); 4.91 (1 H, dd, J =
5.6, 2.6 Hz); 4.23 (1 H, dd, J = §7 25 13C NMR (400 MHz,
DVBO-d6): 173.97; 158.04; 140.62;. 131 67:/4128.15; 127.89: 70.08; 63.93.

APCI - M5 nfz: 241 [MH+]. WO 02/074750 PCT/ SE02/00475 279 EXAMPLE 42

o L IR L R R sl e S ©

f (4- Cyano-g 1% IpsHamtideet hyl | - 5-i sobutyl -im dazol idine-2,4-dione ONN
O APCl - M5 i z: 8.1 [MH]. 15 WD 02/074750 PCT/ SE02/ 00475 280

.
>‘)LN§>=O
0

1H NMR (400 MHz, DMSO-d6): 8-10.15 (1H, s); 9.23 (1H,s); 8.09 (1H, s,); 7.93 (1H, s);
7.58 (3H, m); 7.33 (4H, m); 5.91 (1H, d,‘J=4.39Hz); 4.65 (1H, d, J=4.39Hz); 1.42(3H, s);
1.22 (9H, s).

APCI-MS n/z: 396.2 [MH].

10

EXAMPLE 38
5-[(4’—Chlorobiphenyl—4—yl)inethoxymethyl]-S-methylimidazolidine—2,4-dione

15

4-Chloro-4’-(2-nitropropenyl)biphenyl

20 4-(4-Chlorophenyl)benzaldehyde (0.66 g, 3.0 mmoles), nitroethane (2 mL), ammonium
carbonate (3.5 g) and glacial acetic acid (17 mL) was stirred under nitrogen at §2°C for 20
hours. Volatiles were evaporated, the wellow remdue was taken up in ether and washed
once with water. The aqueous phase was separated and washed once with ether. The

combined organic phases were washed with water and brine, dried over anhydrous sodium



EXAMPLE 44 5-f
(4-Trifluoronethyl -phenyl)-hydroxy-nmethyll-imdazolidine-2,4-dione F F O
FN NOwWORSH4® mz: 275.1 [MH]. 5 EXAMPLE 45 5-f PCT/SE02/00475
(3-Trifluoromet hyl - phenyl)-hydroxy-nethyll-imdazolidine-2,4-dione ON F
| >0 FN F O10 APClI-M5 nmlz: 275.2 [ MH]. EXAMPLE 46
S-[(2-Trifluoronethyl-phenyl)-hydroxy-mgthyl|-im dazolidine-2,4-dione ON
NFPO5F. 1APCI-M5s mMz: 275.1 | M—I+i7 WO 02/ 074750 PCT/ SEQ2/ 00475 281

sulfate, filtered and concentrated with silica (3 g) by rotary evaporation. The dry residue

was applied on a silica column. Elution with ethyl acetate/n-heptane (1:20) through (1:8)

gave 0.50 g (61% yield) of the title compound as wellow crystalls. Mp. 113.8-114.3°C

(uncorrected).

s FT-IR (ATR) v 1647 (w), 1504 (str), 1484 (str), 1320 (v str), 812 (str) cm™.

'H NMR (300MHz, CDCls) 6 2.50 (d, 3H, J= 1 Hz), 7.44 (d, 2H, J=9 Hz), 7.52 (d, 2H, J=

9 Hz), 7.55 (d, 2H, J= 9 Hz), 7.65 (d, 2H, J= 9 Hz) and 8.12 (br s, 1H) ppm.

BC NMR (100MHz, CDCl) § 14.2, 127.2, 128.2, 129.1, 130.5, 131.5, 132.9, 134.1, 138.1,

141.3 and 147.6 ppm. - “

10

. 4-Chloro-4"-(1 -methoxv—2-nitropropyl)biphenvl

-A mixture of 4-chloro-4’-(2-nitropropenyl)biphenyl (0.39 g, 1.3 mmoles), sodium
methoxide (4.0 mmoles; freshly prepared from 0.091 g of sodium and dry methanol) and
15 anhydrous 1,2-dimethoxyethane (3.0 mL) was stirred under nitrogen at 22°C for three
hours, acidified with 10% acetic acid in methanol (4 mL), concentrated to dryness by
rotary evaporation and then taken up in ethyl acetate and water. The aqueous phase was
separated and washed once with ethyl acetate. The combined organic phases were washed
with brine, dried over anhydrous sodium sulfate, filtered and concentrated with silica (3 g)
20 by rotary evaporation. The dry residue was applied on a silica column. Elution with
dichloromethane/n-heptane (1:3) through (1:1) gave 0.40 g (95% yield) of the title
compound as a white solid. .
FT-IR (ATR) v 1552 (v str), 1485 (str), 1092 (str), 814 (str) cm™. ‘
'H NMR (400 MHz, CDCL3) & 1.30 (d, 1.3 H, J=7 Hz) 1.56 (d, 1.7 H, /=7 Hz), 3.22 (s,
25 1.2 H),3.32 (s, 1.8 H), 4.56 (d, 1.2 H, J= 10 Hz), 4.63 (m,, 1.8 H), 4.76 (m,, 1.2 H), 4.88
(d, 1.8 H, /= 5 Hz) and 7.38-7.62 (m’s, 8 H) ppm. 3C NMR (100MHz, CDCl3) & 13.0,
16.3, 57.0, 57.7, 83.5, 84.8, 86.9, 87.5, 127.3, 127.5, 128.3, 129.0, 129.1, 132.7, 133.7,
133.9,135.1, 135.9, 138.7, 138.8, 140.4, 140.9 ppm (diastercomeric signals).

30



EXAMPLE 47 5-[
(4-Trifl uoromet hoxy-phenyl)-hydroxy-nethyll-im dazolidi ne-2, 4-dione F-~r
FO O N OwN0g/0@75APCl - M5 m z: 291.3 [ MH]. EXAWVPLE 48 PCT/SE02/00475

5-[(3-Chl oro- phenyl ) - hydr oxy- nmet hyl | -i m dazol i di ne-2,4-dione 10 ON C N

O APCI-MS nmfz: 241.0 [ MH#]. EXAMPLE 49 15
5-[ (2- Chl or o- phenyl ) - hydr oxy- net hyl | - rr?z zolidine-2,4-dione ON NOC O
4

APCl - M5 mlz: 241.0 [MH#]. 20 WD 02/ 07

PCT/ SE02/ 00475 282 EXAMPLE 50

5- ((4-Chl oro- 3-fl uoro-phenyl) - hydroxy-net hyl | -i m dazol i di ne- 2, 4- di one

10

15

20

25

30

' 1-(4"-Chlorobiphenyl-4-yD)-1-methoxvpropan-2-one

A mixture of 4-chloro-4"-(1-methoxy-2-nitropropyl)biphenyl (0.123 g, 0.40 mmoles), dry
dichloromethane (2.8 mL) and finely ground 3A molecular seeves (0.040 g) under argon
was cooled on an ice bath. Tetrapropylammonium perruthenate (0.170 g, 0.48 mmoles)
was added in a portionwise manner to the cold, stirred mixture. When the addition was
completed, the ice bath was removed and the mixture was stirred at 22°C for 4.0 hours.
Diethyl ether (30 mL) was added and the resulting dark suspension was filtered through
Celite. The clear filtrate was concentirated with silica (4 g) by rotary evaporation. The dry
residue was applied on a silica column. Elution with dichloro-methane/n-heptane (1:2)
through (2:1) gave 0.052 g (47% yield) of the title compound as a white solid. FT-IR
(ATR) v 1716 (v str), 1485 (str), 1093 cm ™ (v str).

'H NMR (300 MHz, CDCl3) 8 2.16 (s, 3 H) 3.42 (s, 3 H), 4.69 (s, 1 H), 7.40(d, 2 H, J=9
Hz), 7.46 (d, 2 H, /= 8 Hz), 7.51 (d, 2 H, J= 9 Hz) and 7.56 (4, 2 H, J= 8 Hz) ppm. ®C
NMR (100MHz, CDCL) § 25.1, 57.3, 89.1, 127.2, 127.4, 128.2, 128.8, 133.5,135.1,
138.8, 140.1 and 206.4 ppm

5-[(4’-Chlorobiphenvl-4-yDmethoxymethvl]-5-methyvlimidazolidine-2.4-dione

1-(4’-Chlorobiphenyl-4-yl)-1-methoxypropan-2-one (0.051 g, 0.19 mmoles), ammonium
carbonate (0.089 g, 0.93 mmoles), potassium cyanide (0.025 g, 0.37 mmoles; CAUTION!)
and 50% ethanol in water (1.4 mL) were stirred in a sealed vial (4.5 mL) at 87°C (oil bath
temperature) for 19 hours. The solvent was evaporated, water was added to make a volume
of approx. 20 mL, pH was adjusted to 3 with glacial acetic and the crude product was taken
up in ethyl acetate (50 mL). The organic phase was washed once with brine, dried over
anhydrous sodium sulfate, filtered and concentrated by rotary evaporation to afford 0.065 g
(100% yield) of the title compound as a white solid. "H NMR (400 MHz, DMSO-dy) 5
1.06 (s, 2 H), 1.43 (s, 1 H), 3.07 (s, 2 H), 3.17 (s, 1 H), 4.33 (5, 0.7 H), 4.34 (5, 0.3 H),
7.30-7.75 (m’s, 8.7 H), 8.24 (br s, 0.3 H), 10.26 (brs, 0.3 H) and 10.56 (br s, 0.7 H) ppm.
3C NMR (100MHz, DMSO-dg) § 20.2, 21.1, 56.6, 57.0, 65.5, 66.2, 84.2, 84.9, 125.8,
126.1, 128.20, 128.22, 128.74, 128.76, 128.79, 128.9, 132.2, 135.3, 135.4,138.2, 138.3,
138.3, 138.4, 156.1, 156.9, 175.9 and 177.1 ppm (diastereomeric signals).

F



CC FON ONO 5 APCI-M5 mz: 259.0 [ MH] EXAMPLE 51

5-[ (4- Chl or o- 3-f | uor o- phenyl ) - hydr oxy- net hyl | - 5- et hyl -i m dazol i di ne- 2, 4-di
one ClI, WOO2m7478» NCO 10 APCI-MS m z: 272.9 [M+H#] EXAMPRPETBE0A&)475

5-f (4- Chl oro- 3-fl uor o- phenyl ) - hydr oxy- net hyl | - 5-i sobut yl -i m dazol i di ne- 2, 4-
dione CI FON ONAM APCI-M5 niz: 315.9 [MH#] 20 WO 02/074750

PCT/ SE02/ 00475 283 EXAMPLE 53

5- (1- Hydr oxy- 3- phenyl -al | yl ) - 5- et hyl - i fYazol i di ne- 2,4-dione ONN OH

| HNVR (400 MHz, DVBO-d6): 6 10.45 (1H, s); 7.88 (1H, s); 7.38-7.22 (5H, m;

.54 (1H
6.54 (1H EXAMPLE 39
5-[Hydroxy-(4-quinolin-3-y}-phenyl)-methyl-imidazolidine-2,4-dione

This compound was synthesised according to J. Org. Chem. 2001, 66, 1500-1502
5 from commercially available 3-bromo-quinoline and 5-[Hydroxy-(4-iodo-pheny!)-methyl]-

imidazolidine-2,4-dione described above.

APCI-MS m/z: 348.2 [MH']
10

EXAMPLES 40 TO 61: Preparation of starting materials

According to Scheme 4 below, the hydantoins 5 were prepared in two steps from

general amino acids 3 with isolation of the intermediates 4.

15 Scheme 4
OH
oM KOCN, H20 © , 10%Hcl © N%O
T—‘N —_— N —— N
R 80C R )0 R
o}
3
3 4 5

Table 1 lists somebf the starting materials, 5, that were synthesized. The general
method of preparation was as follows. A slurry of amino acid 3 (25 mmol) and potassium
20  cyanate (5.1 g, 63 mmol) in water (75 ml) was heated at 80°C for approximately 1 hour.
The clear solution was cooled to 0°C and acidified to approximately pH 1 with
concentrated hydrochloric acid (aq). The resulting white precipitate 4 was heated at reflux

for 0.5-1 hour and then cooled on ice. In some instances full conversion was not reached



5d, J =16.1 Hz); 622(1H, dd, J =7.3, 7.6 Hz); 5.56 (1H, d, J = 4.5
Hz); 4.09 (1H, d, J 3.6,4.5 Hz); 1.27 (3H, s). APC-MS mz: 247.1 [MHI.
10 EXAI\/PL\EOM/O%E(S([ Hydroxy (4-1iodo- phenyl) - net hyl ] -i m dazolpcaiseez/@44s di one
N )=0 NO—I "HNMR (300 MHz, DMSO-d6): 6 10.32 (1H, s); 8.06 (1H, s); 7.66
(2H, d, J 8.1 Hz); 15 7.10(2H,d,J=8.3Hz);5.91 (1H,d, J=3.9Hz);

4. 87(1Ht J 2.7Hz) ;4. 34(1H,d,J= 2.5 Hzé ¢ APCl - M5 mz: 333.1 [MH#]. 20 WO
02/ 074750 PCT/ SE02/ 00475 284 EXAMPLE % (3-{4-[Hydroxy-(4-io

do- phenyl ) -net hyl ] - 2, 5- di oxo-i m dazolidin-4-yl}-p ropyl)- carbam c acid
benzyl ester ON>-O NOHN OO 5 APCI-Ms mz: 524.1 [M#]. EXAVPLE 56
5- [ (4- Br ogBePD RO Neahi g TR MeseBAsBY tle-cPadBrhibéhal WwasARZ R AUBEHE sdnd bRiSol

again. The white solid was filtered, washed with water, dried and analysed by HNMR and
LCMS.

5 Table 1: Starting materials

Compounds 5 in Scheme 4 ' APCI-
Yield | MS
(%) m/z:
[MH]
5-(4-Chloro-benzyl)-imidazolidine-2,4-dione | 87 224.9

[3-(2,5-Dioxo-imidazolidin-4-yl)-propyl]-carbamic acid benzyl ester | 50 | 292 ¢

5-Isobutyl-imidazolidine-2,4-dione : 85 157.0
5-Methylsulfanylmethyl-imidazolidine-2,4-dione 45 161.0
5-sec-Butyl-imidazolidine-2,4-dione | 52 157.0
5-(2-Hydroxy-ethyl)-imidazolidine-2,4-dione 36
EXAMPLE 40

5-[Hydroxy-(4-iodo-phenyl)-methyl]-5-methyl-imidazolidine-2,4-dione
10

N
AI\Q\;& /\——O
N

OH
4-lodo-benzaldehyde (9.280 g, 40.0 mmol), 5-methyl-hydantoin (4.564 g, 40.0 mmol) and
45 % aqueous trimethylamine (6.40 ml, 40.0 mmol) was heated at reflux in ethanol (60 ml)
and water (40 ml) for 20 hours under an atmosphere of nitrogen. A white precipitate was
15 formed. After cooling at room temperature for approximately 15 minutes the precipitate

was collected by filtration, washed sequentially with ethanol (50%, 50 ml), water (50 ml) '



10 Produced by al dol condensation of 4-brono-benzal dehyde and

5-Met hyl -i m dazolidine- 2,4-dione. Br I)-, ON N O 'H NWR (400 IHz,

DVSO- d6) :w6 02074r80 (1H, s); 8.08 (1H, s); 7.46 (2H, d, J=8PCHSEN2/004% 7. 20
(2H, d, J=8.4 Hz); 5.99 (1H, d, J=4.4 Hz); 4.59 (1H d, 3.81 Hz); 1.39 (3H,
s). APCI-MS mfz: 298.9 [ MHJ WD 02/ 074750 PCT/ SE02/ 00475 285 EXAMPLE 57
5-1(3, 5-Di net hyl -i soxazol -4 277

yl) - hydr oxy-net hyl ] - 5- et hyl -i mi dazol i di'he- 2, 4-di one Produced by al dol
condensation of 3, 5-dinethyl-isoxazol e-4-carbal dehyde and 5- Met hyl -

I m dazolidine-2,4-dione. - ON Or\-- O N 5 OAPCI-M5S mz: 240 [MH] 5
10 EXAMPLEn@8iethyl ether (50 ml). Drying by air suction afforded the title compound (7.968 g, %3.0

5-[ (4- Br omophenyl ) - hydr oxy- net hyl | - 5- met hyl sul f anyl et hyF-l m dazol di ne-2, 4
-di one Pmodumed.b%o wikldols wiotedwetid an fom affa plrddiasterdoésonmt.dehyde and

5- net hyl sul fanyl met hyl - i m dazolidine-2,4-dione. Br N>=0 NOg

' NMR (300 MHz, DMSO-dg): & 10.19 (1H, s); 8.08 (1H, s); 7.64 (2H, d, J = 8.6Hz):;
s 7.07 (2H, d, J = 8.4 Hz); 5.98 (1H, d, ] = 4.5 Hz); 4.57 (1H, d, ] = 4.3 Hz); 1.40 (3H, 5).
APCI-MS m/z: 346.9 [MH'].

Chromatographic resolution:

A portion of 0.158 g diastereomerically pure 5-(hydroxy-(4-iodophenyl)-methyl)-5-

10  methyl-imidazolidine-2,4-dione was dissolved in 205 mL absolute ethanol/ iso-hexane
(50:50) and filtered through a 0.45 pm nylon filter. Volumes of 5.0 ml were injected
repeatedly on a chiral column (Chiralpak AD-H (2 cm ID x 25 cm L)) connected to a UV-
detector (254 nm) and fraction collector. Separation was performed with absolute ethanol/
iso-hexane (50:50) as eluant at 6.0 mL/min flow and the pure enantiomers eluted.

15 Fractions containing the same enantiomer were combined, concentrated and assessed for

optical purity by chiral chromatography (see below).

Enantiomer A (“early” fréctions)
Yield: 0.068 g white flakes
20  Chiral chromatography (Chiralpak AD-H (0.45 cm 1D x 25 cm L) at 0.43 mL/min

absolute ethanol/ iso-hexane (50:50))
Retention time: 10.5 minutes

Optical purity: 99.9% e.e (no enantiomer B present)

25
Enantiomer B (“late” fractions)
Yield: 0.071 g white flakes
Chiral chromatography (Chiralpak AD-H (0.45 cm I.D x 25 cm‘ L) at 0.43 mL/min
absolute ethanol/ iso-hexane (50:50)) -



15 APCI-MS m z: 347.1 [ MH] WO 02/ 074750 PCT/ SE0Q2/ 00475 286 EXAMPLE 59
5-[ (4- Brono- phenyl ) - hydr oxy- nmet hyl ] - S- ( 2- hydr oxy- et hyl ) -i m dazol i di ne- 2,
4-di one Woodtes by al dol condensati on of 4-brono-benzal eemysie2/ents
5-(2-hydroxy-ethyl)- imdazolidine-2,4-dione. Br ON N )=0O O O APCI-M
mz: 311.2 [ M+ -H20] EXAWPLE 60 10

S-[ (4- Bronophenyl ) - hydr oxy- net hyl ] - S—(4-9 | or o- benzyl)-im dazol i di ne- 2, 4-di
one Produced by al dol condensation of Z‘E r ono- benzal dehyde and

5- (4-chl oro-benzyl)- imdazolidine-2,4-dione. Br ON NO O/ \ / d 15
APClI -M5 niz: 411 [ MHO WD 02/ 074750 PCT/ SE02/ 00475 287 EXAMPLE 61

5- [ (4- Br onpheion iy dp oxymorkhyl ] - 5- pyri di ne- 2-yl net hyl -i m dazol i di ne-2, 4-d
i one Produced by al dol condensati on of 4-brono-benzal dehyde and

5- pyri di népticgl prettinyd9:6% wied@24M% df erenfiogedBpneentBr O N N

The NMR spectra of the pure enantiomers matched that of the pure diastereoisomer.
5 The following Examples were prepared following the procedure in Example 40. If not
otherwise indicated, final compounds represent a mixture of four stereoisomers. Column

chromatography was used for final purification or for separation of diastereoisomers.

EXAMPLE 41 ‘
10 5-[(4-Chloro-phenyl)-hvdroxy-methyD]-imidazolidine-2.4-dione

cl O N
m{\l#o

O

Diastereoisomer A
15 'H'NMR (400 MHz, DMSO-d6): 10.32 (1H, s); 8.07 (1H, s); 7.37 (2H, d, J = 8.5 Hz); 7.30
(2H, d, J=8.5Hz); 5.94 (1H,d, ] =3.9 Hz); 4.92 (1H, t,J = 3.2 Hz); 4.35 (1H,dd, J =
3.1,1.0Hz). | :
BC NMR (400 MHz, DMSO-d6): 173.00; 157.36; 138.41; 131.98; 128.86; 127.52;
71.65; 63.88.
20 APCI-MS m/z: 241 [MH+].

Diastereoisomer B
'H NMR (400 MHz, DMSO-d6): 10.53 (1H, s); 7.54 (1H, s); 7.42-7-37 (4H, m); 5.83 (1H,
d, J=5.6 Hz); 491 (1H, dd, J = 5.6, 2.6 Hz); 4.23 (1H, dd, ] = 2.6,1.5 Hz).
25 BC NMR (400 MHz, DMso-dé): 173.97; 158.04; 140.62; 131.67; 128.15; 127.89;
70.08; 63.93. |
APCI-MS m/z: 241 [MH+],




ON 5 APCI-M5 mz: 378.1 [M#] 10 WO 02/074750 PCT/ SE02/ 00475 288

CLAI M5: What we claimis: 1. A netall oproteinase inhibitor conpound or a
phar macewpD®alor47s@ccept abl e salt or in vivo hydrol ysabl e pestsen2/etaey eof for
use in the treatnent of a disease or condition nediated s by one or nore
nmet al | opr ot ei nase enzynes wherein the netall oproteinase inhibitor conpound
conprises a netal binding group and one nore ot her functional groups or
side chains characterised in that the néfal bi ndi ng group has the formul a
(1) BNH X Y2 (1) 10 wherein X is selected fromNRL, O, S; Bis Cor CH,
and is the point of attachnent of the one or nore other functional groups
or side chains; . Yl and Y2 are independently selected fromO, S R is
selected fromH, alkyl, haloalkyl. 15 2. A netal |l oprotei nase inhibitor
conpound or a pharmaceutically acceptable salt or in vivo hydrol ysabl e
ester thereof as clained in claim1 which conprises a netal binding group
of formul EXAMPIHRA2Iin X is NRL; at least one of YI and Y2 is 0; RlL is H,
(C 1-6)al kyl 8 hal o( C b:G Ikyl. 3.. A nmetalloprotei ngse inhibitor
conpound %5 Rty hdroxy- 278I08G dr ol ysabl e
ester thereof as clainmed in claim1 wherein the netal binding group of

0

APCI-MS mv/z: 317.1 [MH+].

10 EXAMPLE 43

5-1(4-Cyvano-phenyl)-hvdroxy-methyl]-5-isobutyl-imidazolidine-2.4-dione

APCI-MS m/z: 288.1 [MH+].

15



formula (1) is a -5 substituted 1-H, 3-Him dazolidine-2, 4-di one. WO

02/ 074750 PCT/ SE02/ 00475 289 4. A netall oproteinase inhibitor conpound or
a phar mmcwotnoad7sy acceptable salt or in vivo hydrol ysablPeTsEvro04ther eof
as claimed in claiml for use in the treatnment of a disease or condition
medi ated by one or nore matrix netall oprotei nase enzynes. 5 5. A

net al | opr ot ei nase i nhi bitor conpound orgg)pharnaceutically accept abl e salt
or in vivo hydrol ysabl e ester thereof claimed in claim4 for use in the
treatment of a disease or condition nediated by one or nore enzynes
selected from VP12, MW9, MW13, MW, MWP3. 10 6. A netall oproteinase
inhibitorgggﬂgeimg4 a pharmaceutically acceptable salt or in vivo

hydr ol ysa hereof as clainmed in claim1 wherein the

met al | opr gijel-Tagkorémbibi-phen Mm-mét_@]tﬂﬂﬂazdlﬁﬁnéz,qﬁﬂmmlnd of formula

1 IS5 RBRFYL R RS Az mNHXII Y erern I's selected from NR1,

0, S Y1 ang/v2 are bndependently selected from0, S; 20 Z is selected from
, (R7) S02, N(R7) S2N(R6); mis | or 2; Ais

selected fron1 rect| bopeko( Cl- 6) al kyl, (Cl-6)hal oal kyl, or

(C1-6) het er oal ‘ant.Fning a hetero group selected fromN, 0, S, SO S02

or containing two hetero groups selected fromN 0, S SO S02 and

separated by at |east two carbon atons; WO 02/ 074750 PCT/ SE02/ 00475

APCI-MS my/z: 275.1 [MH+].

EXAMPLE 45

5-[@-Triﬂuoromethvl-nhenxl)-hvdroxv—methvl]-imidazolidine-2,4-dione

O N
W%O
F N
F 0

10 APCI-MS m/z: 275.2 [MHH].

EXAMPLE 46

5-j(2-Trifluoromethvl-phenyD-hydroxy-methvil-imidazolidine-2.4-dione

O—N

-

N
FSl_ 0
7O F

APCLI-MS m/z: 275.1  [MH+].

15



290 Rl is selected fromH, (d-3)alkyl, haloal kyl; Each R2 and R3 is

i ndependently selected fromH, hal ogen (preferably fluorine), alkyl,

het er oal kyD,020yb®al kyl , heterocycl oal kyl, aryl, heteroar pCI/SEbkgisas vyl ,

al kyl - heteroaryl, heteroal kyl -aryl, heteroal kyl -heteroaryl, aryl-al kyl,
aryl - heteroal kyl, heteroaryl 5 al kyl, heteroaryl-heteroal kyl, aryl-aryl,
aryl -heteroaryl, heteroaryl-aryl, heterﬁgfyl- het eroaryl, cycl oal kyl -al kyl
het er ocycl oal kyl - al kyl, al kyl -cycl oal kyT,” al kyl - heterocycl oal kyl ; Each R4
i s independently selected fromH, halogen (preferably fluorine), (C

1-3)al kyl or haloalkyl; 10 R6 is selected fromH, alkyl, heteroal kyl;

het erocyclpppAMyLE 81yl . heteroaryl, alkylaryl, alkyl-heteroaryl, -

het er oal kyT-aryT, heteroal kyl -heteroaryl, arylal kyl, aryl-heteroal kyl,

het er oar y5-[¢4-Hyifluonemetloxyyphenal) dnyalmbiyinetiad j-imiglagolidine-2l4-tHivher oar y| ,
heteroaryl -aryl, heteroaryl-heteroaryl; Each of the R2, R3 and R6 radicals
may be i ndependently optionally substituted wwth is one or nore
(preferably one) groups selected fromal kyl, heteroal kyl, aryl, -heteroaryl,
hal o, hal Ikx}, hydr oxy, al koxy, hal oal koxy, thiol, alkylthiol, arylthiol,
aIkyIsquoﬁ)r/hanaIkylsulfon, aryl sul fon, am nosul fon, N-al kyl am nosul fon,
N,N—dialkyFQyinosulfqn, aryl am nosul fon, am no, N-al kyl am no,

N, N- di al kyl arine am RN\ al kyl ami do, N, N- di al kyl ani do, cyano,

sul fonam no, 4 sul f pnapFro, aryl sul fonam no, am dino, N 20

am nosul f on-am™ NI di no, N cyano-guani di no, thioguanidi no,
2-nitro-ethene-1,1- diamn, carboxy, alkyl-carboxy, nitro, carbamate;
Optiondlly R2 and R3"may join to forma ring conprising up to 7 ring atons,
or R2 an : {, 04 ma ring conprising up to 7 ring atons, or R2
and R6 m%ﬁi@ﬁ&%%fmwhg conprising up to 7 ring atons, or R3 and R4
may join to forma ring 25 conprising up to 7 ring atons, or R3 and R6 may
join to forma ring conprising up to 7 ring atonms, or R4 and R6 nay join to
forma riﬂ@&ﬂﬂﬁﬂéﬁéﬁng up.to 7 ring atonms; R5 is a monocyclic, bicyclic or
tricyclic_grp rjf' g pne, two ot Ihreg {[ structures each of up to

7 ring at efs -diong

10

Cl N
O

APCL-MS m/z: 241.0 [MH+].

EXAMPLE 49

15 5-[(2-Chloro-phenyl)-hydroxy-methvl]-imidazolidine-2.4-dione

(@] N ’
@;#Q
N
i Cl (@)

APCI-MS m/z: 241.0 [MH+].

20



het er ocycl oal kyl or heteroaryl, wth each ring structure being

i ndependently optionally WO 02/ 074750 PCT/ SE02/ 00475 291 substituted by
one or nowe ogbgse t uents i ndependently sel ected from hal o®@em/SEbyanaxy,

al kyl, al koxy, hal oal koxy, am no, N al kylam no, N, N-dial kyl am no,

al kyl sul fonam no, al kyl carboxyam no, cyano, nitro, thiol, alkylthiol,

al kyl sul fonyl , hal oal kyl sul fonyl, al kyl@am nosul fonyl, carboxyl at e,

al kyl car boxyl at e, am nocar boxy, N al kyl“ari no-carboxy, 5

N, N- di al kyl am no- car boxy, wherein any al kyl radical w thin any substituent
may itself be optionally substituted with one or nore groups selected from
hal ogen, pxdmnapy.r 4 koxy, hal oal koxy, am no, N-al kyl am no,

N, N- di al kyTam no, N al kyl sul fonam no, N al kyl car boxyam no, cyano, nitro,

t hi ol , al &y{4tGhioko-3aflkorospit dnydivhydidxednketh didimibazblidingt2.4-dé@reboxy| at e,

al kyl car boxy, am nocarboxy, N-al kyl am nocarboxy, N, N 10

di al kyl am nocar boxy, carbamate; when R5 is a bicyclic or tricyclic group,
each ring str@égture is joined to the next ring structure by a direct bond,
by -0-, by (C yl, by (C 1-6)hal oal kyl, by (Cl-6)heteroal kyl, by
(C1-6) al kenyF; N6) al kynyl , by sul fone, by CO by NCO by CON, by
NH, by S, by C(CH) yeriisifused to the next ring structure; is R7 is

sel ected from (C1-8) aNkylOQ (C3-7)cycloal kyl, (C2-6)heteroal kyl, (C2-

6) cycl ohet eroal kyl; or (b) a conpound of fornmula Il 20 R4 z (CH2) Y1 R6

R3 N H RRpcAMS hld: 2599 [MH+]

EXAMPLE 51

5-[(4-Chloro-3-fluoro-phenvD-hvdroxy-methvl]-5-methvyl-imidazolidine-2.4-dione

10
APCI-MS m/z: 272.9 [MH+]

EXAMPLE 52
5- 4-Chloro-3—ﬂuoro-

15 -5-isobu l—imiddzolidine-z 4-dione

APCI-MS m/z: 315.9 [MH+]

20



wherein WO 02/ 074750 PCT/ SE02/00475 292 X is selected fromNRL, 0, S; Y
and Y2 are independently selected fromO, S; Z is selected fromNR2, 0, S
m sOor 1; wb odoi«5eel ected froma direct bond, (C 1-6)al kylPCT(SE0Z608Y5

al kenyl, (C 1-6)hal oal kyl, or (C 1- 6)heteroal kyl containing a hetero group
selected fromN, 0, S, SO S02 or containing two hetero groups sel ected
fromN, 0, S, SO S02 and separated by 2% | east two carbon atons; Rl is
selected fromH, alkyl, hal oal kyl; %el ected fromH, alkyl, haloalkyl;
10 R3 and R6 are independently selected fromH, halogen (preferably F),

al kyl, hal oal kyl, al koxyal kyl, heteroal kyl, cycloal kyl, aryl,

al kyl - cyclgoad kg 88 kyl - heterocycl oal kyl, heteroal kyl -cycl oal kyl,

het er oal kyT-heterocycl oal kyl , cycl oal kyl -al kyl, cycl oal kyl - het er oal kyl
het er ocy cl5e@tHydroxlyidypherydiatlye-olevhaylkinlid hedlidineal Hydioneal kyl ar yl ,

het er oal kyl ~atyl, heteroaryl, alkyl heteroaryl, heteroal kyl -heteroaryl,

aryl al kyl , @

bi saryl, ary~hg

19 heteroal kyl, heteroaryl -al kyl, heteroaryl -heteroal kyl,
3 pary=0 heteroaryl- aryl, bisheteroaryl, cycloal kyl or
heterocycloalkyl YpNising 3 to 7 ring atons, wherein the alkyl,

het er oal kyl', aryl, heteroaryl cycl oal kyl or heterocycl oal kyl radicals my
be optlonally substltuted by one or nore groups independently sel ected

from hydr VAR |

het er oar yI@HNFMIi% WSQW@ﬁWr%&%@%? K’Yég (llbﬁ%)i af'Eggljg’lrﬁgﬂferlH’
hal oal koxy,, Jhal@aﬂzgﬁym K, ddcas=loX V7.6 Hay, ey aHky) J = alskﬂt)(;ar boxy, am no,
N- al kyl am no, ylamrio, al kylam no, alkyl(Nalkyl)am no,

al kyl (N, N4&9dﬂﬂyd)1mﬁﬁo4 53 d.27\BH) $<>y| anido, N, N-di al kyl ani do,

al kyl am do, al kyl (N-al kyl)am do, al kyl (N, N-di al kyl )am do, al kyl car banat e,
al kyl carbam de, thiol, sulfone, sulfonam no, alkyl sul fonam no,

aryl sul f ongmI\s ng3:. B4 f p@yM do, hal oal kyl sul fone, “alkylthio, arylthio,
al kyl sul fone, aryl sul fone, am nosul fone, N alkyl am nosul fone,

N, N- di al kyl am nosul f one, al kyl am nosul f one,

10

EXAMPLE 54

5- [Hydroxy—(4-1odo-phenyl)—methyl]-1m1dazohdme—2 4-dione

@? o
'HNMR (300 MHz, DMSO-de): § 10.32 (1H, s); 8.06 (1H, s); 7.66 (2H, d, J = 8.1 Hz);

15 7.10 (2H, d,J =‘8.3 Hz); 5.91 (1H,d,J=3.9 Hz); 4.87 (1H,t,1J=2.7 Hz); 4.34 (lH, d,J=
2.5 Hz).

APCI-MS m/z: 333.1 [MH'].

20



-aryl am nosul fone, cyano, al kyl cyano, guanidi no, N cyano-guanidi no,

t hi oguani di no, am di no, N-am nosul fon-am dino, nitro, alkylnitro,

2-ni tro- evbene7ds5d-di amine; R4 is selected fromH, alkyl, PeysEox§ErKkyl
hal oal kyl , al koxyal kyl, hal oal koxy, 30 am noal kyl, am doal kyl, thioal kyl;
WO 02/ 074750 PCT/ SE02/ 00475 293 R5 is a nonocyclic, bicyclic or tricyclic
group conprising one, tw or three ring2 {tructures each of 3 to 7 ring
atons i ndependently sel ected fron1cyc|oa? yl, aryl, heterocycloal kyl or
heteroaryl, with each ring structure being i ndependently optionally
substituted by one or nore substituents independently selected from

hal ogen, tEXxOMPLIP5%hi oal kyl, hydroxy, al kyl carbonyl, hal oal koxy, am no,

N al kyl amno, N N-dral kyl am no, cyano, nitro, alkyl, haloal kyl, al koxy,

al kyl sul {(d#4é-[Hakoxys@tib dorginenpl)-rhethyhi 2 Hioxotifddvezolidin-4-yl1}-propyl)-

al kyl am do, al kyl car bamat e, al kyl car bam de, carbonyl, carboxy, wherein any
al kyl radicaehamig;aci bengyl estehst i t uent may itself be optionally substituted
by one or nore i-Ndependent |y sel ected from hal ogen, hydroxy, am no,

N-al kyl am no, N I no, 1o alkylsulfonam no, alkyl carboxyam no,
cyano, nitro, thig a VI thiol, alkylsulfono, alkylam nosulfono,

al kyl car boxyl at e, dgip,\N-al kyl am do, N, N-di al kyl am no, al kyl car banat e,

al kyl car bam de, al koxy, hoal koxy, carbonyl, carboxy; when RS is a
bicyclic or tricyclic group, each ring structure is joined to the next ring
structure by a direct bong, -0-, by -S, by-NH, by (C 1-6)al kyl, by (C
1-6) hal oal kyl, by 15 (C 1-6) eroal kyl, by (C 1-6)al kenyl, by (C

1-6)al kynyl, by sulfone, by carboxy{C 1-6)alkyl, or is fused to the next
ring structure; Optionally R2 and R4 may join to forma ring conprising up
to 7 ring I @gHBF may join to forma ring conprising up to 7
ring a%onﬁ&kggﬁ§$y£%%ﬁﬁ. of treating a netall oproteinase nedi ated di sease
or condition which conprises admnistering to a warm bl ooded ani mal a

t herapeutically effective anmobunt of a netall oproteinase inhibitor conpound
or a pharmaceutically acceptable salt or in vivo hydrolysable ester

t her eof mgﬁéghgihgggnetalIoproteinase i nhi bitor conmpound is as clainmed in
any of cl )

5-[(4-Bromo-phenyl)-hydroxy-methyl]-5-methyl-imidazolidine-2,4-dione

10  Produced by aldol condensation of 4-bromo-benzaldehyde and 5-Methyl-imidazolidine-
2,4-dione.

Br 0 N
=0
N
. (@]

'H NMR (400 MHz, DMSO-d6): § 10.18 (1H, s); 8.08 (1H, s); 7.46 (2H, d, J=8.4Hz);
15 720 (2H, d, J=8.4 Hz); 5.99 (1H, d, J=4.4 Hz); 4.59 (1H, d, 3.81 Hz); 1.39 (3H, s).

APCI-MS m/z: 298.9 [MH']



25 8. Use of a netalloproteinase inhibitor conmpound or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof in the preparation
of a nediwarmr47for use in the treatnment of a di sease or PCoOrsenL/om@m

medi ated by one or nore netall oproteinase enzynes, 30 wherein the

nmet al | opr ot ei nase inhibitor conmpound is as clainmed in any of clains 1 to 6.
WO 02/ 074750 PCT/ SE02/ 00475 294 9. A p%&m maceuti cal conposition for use in
the treatnment of a disease or condition di ated by one or nore

met al | opr ot ei nase enzynes whi ch conprises a netall oproteinase inhibitor
conpound or a pharmaceutically acceptable salt or an in vivo hydrol ysabl e
ester 5 theggNipdyphar maceutically acceptable carrier, wherein the

met al | oproternase inhibitor conpound is as clainmed in any of claims 1 to
6. 10. A defBleDivfethyi-¢icarnd 4ayraydiokppletityi-Nagthy midat@idinh-2 @akenor
condition _which_ 10 conprises admnistering to a warm bl ooded animal a

t her apeut iPeegduced by ﬁ@@i sapdensabion of 35-dmepivkisonesla-f-catbalishpdsind oieatiile h
conpri ses.a. | o elnase i nhi bitor conpound or a pharnaceutically
accept abl émldgg?h(!)]?e gh l?ln%l vo hydrol ysabl e ester thereof and

phar maceutlr\g:a | § ageeptabl e carrier, wherein the netall oproteinase
|nh|b|torcg: oudl>§oas clalrredlnanyof clains 1 to 6. 15

O

APCI-MS m/z: 240 [MH"]
5

10 EXAMPLE 58

5-[(4-Bromo-phenyl)-hydroxy-methyl] -5-methylsulfanylmethyl-imidazolidine-2,4-dione
Produced by aldol condensation of 4-bromo-benzaldehyde and 5-methylsulfanylmethyl-

imidazolidine-2,4-di6ne.
N

=0
N

O s
/

15 APCI-MS m/z: 347.1 [MH']
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EXAMPLE 59
3-[(4-Bromo-phenyl)-hydroxy-methyl]-5-(2-hydroxy-ethyl)-imidazolidine-2, 4-dione

Produced by aldol condensation of 4-bromo-benzaldehyde and 5-(2-hydroxy-ethyl)-
imidazolidine-2,4-dione.
Br - © N
=0
N
6]

0

APCI-MS m/z: 311.2 [MH" -H,0]

EXAMPLE 60
10 5-[(4-Bromo-phenyl)-hydroxy-methyl] 5- (4-chloro-benzyl)-imidazolidine-2,4-dione

Produced by aldol condensation of 4-bromo-benzaldehyde and 5-(4-chloro-benzyl)-

imidazolidine-2,4-dione.
Br ' 0 N
L
N
R
Cl

15 APCI-MS m/z: 411 [MH]



10

WO 02/074750 PCT/SE02/00475
287

EXAMPLE 61
5—[(4—Bromophenyl)hydroxy—methyl]—S-pyridi.ne-z-ylmethyl-imidazolidine-Z,4-dione

‘Produced by aldol condensation of 4-bromo-benzaldehyde and 5-pyridine-4-ylmethyl-

imidazolidine-2,4-dione.
Br 0

APCI-MS my/z: 378.1 [MH']
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CLAIMS:
What we claim is:

1. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof for use in the treatment of a disease or condition mediated
by one or more metalloproteinase enzymes wherein the metalloproteinase inhibitor
compound comprises a metal binding group and one or more other functional groups or

side chains characterised in that the metal binding group has the formula (I)

/Ij;
B NH
\ K
X
Y2

wherein X is selected from NR1, O, S;

B is C or CH, and is the point of attachment of the one or more other functional
groups or side chains; .

Y1 and Y2 are independently selected from O, S;

R1 is selected from H, alkyl, haloalkyl.

2. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof as claimed in claim 1 which comprises a metal binding
group of formula (I) wherein X is NR1; at least one of Y1 and Y2 is O; R1 is H,
(C1-6)alkyl or halo(C1-6)alkyl. ‘

3. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof as claimed in claim 1 wherein the metal binding group of

formula (I) is a -5 substituted 1-H,3-H-imidazolidine-2,4-dione.
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4. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof as claimed in claim 1 for use in the treatment of a disease

or condition mediated by one or more matrix metalloproteinase enzymes.

5. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof as claimed in claim 4 for use in the treatment of a disease
or condition mediated by one or more enzymes selected from MMP12, MMP9, MMP13,
MMP8, MMP3.

6. A metalloproteinase inhibitor compound or a pharmaceutically acceptable salt or in
vivo hydrolysable ester thereof as claimed in claim 1 wherein the metalloproteinase
inhibitor compound is either:

(a) a compound of formula II

R3 R4 Y,

RS —A

wherein

X is selected from NR1, O, S;

Y1 and Y2 are independently selected from O, S;

Z is selected from O, S, SO, SOz, SO.N(R6), N(R7)SO,, N(R7)SOzN(R6);

mis [ or2; 4

A is selected from a direct bond, (Ci-6)alkyl, (C1-6)haloalkyl, or (C1-6)heteroalkyl
containing a hetero group selected from N, O, S, SO, SO2 or containing two hetero groups

selected from N, O, S, SO, SO2 and separated by at least two carbon atoms;



10

15

20

25

WO 02/074750 PCT/SE02/00475

290

R1 is selected from H, (C1-3)alkyl, haloalkyl;

Each R2 and R3 is independently selected from H, halogen (preferably fluorine),
alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylaryl, alkyl-
heteroaryl, heteroalkyl-aryl, heteroalkyl-heteroaryl, aryl-alkyl, aryl-heteroalkyl, heteroaryl-
alkyl, heteroaryl-heteroalkyl, aryl-aryl, aryl-heteroaryl, heteroaryl-aryl, heteroaryl-
heteroaryl, cycloalkyl-alkyl, heterocycloalkyl-alkyl, alkyl-cycloalkyl, alkyl-
heterocycloalkyl; '

Each R4 is independently selected from H, halogen (preferably fluorine), (C1-3)alkyl
or haloalkyl;

R6 is selected from H, alkyl, heteroalkyl, heterocycloalkyl, aryl, heteroaryl, alkylaryl,
alkyl-heteroaryl, heteroalkyl-aryl, hetefoalkyl-heteroaryl, arylalkyl, aryl-heteroalkyl,
heteroaryl-alkyl, heteroaryl-heteroalkyl, aryl-aryl, aryl-heteroaryl, heteroaryl-aryl,
heteroaryl-heteroaryl,

Each of the R2, R3 and R6 radicals may be independently optionally substituted with
one or more (preferably one) groups selected from alkyl, heteroalkyl, aryl, heteroaryl,
halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, thiol, alkylthiol, arylthiol, alkylsulfon,
haloalkylsulfon, arylsulfon, aminosulfon, N-alkylaminosulfon, N,N-dialkylaminosulfon,
arylaminosulfon, amino, N-alkylamino, N,N-diélkylamino, amido, N-alkylamido, N,N-
dialkylamido, cyano, sulfonamino, alkylsulfonamino, arylsulfonamino, amidino, N-
aminosulfon-amidino, guanidino, N—cyano-guanidino,A thioguanidino, 2-nitro-ethene-1,1-
diamin, carboxy, alkyl-carboxy, nitro, carbamate;

Optionally R2 and R3 may join to form a ring comprising up to 7 ring atoms, or R2
and R4 may join to form a ring comprising up to 7 ring atoms, or R2 and R6 may join to
form a ring comprising up to 7 ring atoms, or R3 and R4 may join to form a ring
comprising up to 7 ring atoms, or R3 and R6 may join to form a ring comprising up to 7
ring atoms, or R4 and Ré may join to form a ring comprising up to 7 ring atoms;

RS is a monocyclic, bicyclic or tricyclic group comprising one, two or three ring
structures each of up to 7 ring atoms independently selected from cycloalkyl, aryl,

heterocycloalkyl or heteroaryl, with each ring structure being independently optionally
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substituted by one or more substituents independently selected from halogen, hydroxy,
élkyl, alkoxy, haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, alkylsulfonamino,
alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfonyl, haloalkylsulfonyl,
alkylaminosulfonyl, carboxylate, alkylcarboxylate, aminocarboxy, N-alkylamino-carboxy,
N,N-dialkylamino-carboxy, wherein any alkyl radical within any substituent may itself be
optionally substituted with one or more groups selected from halogen, hydroxy, alkoxy,
haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, N-alkylsulfonamino, N-
alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfonyl, N-alkylaminosulfonyl,
carboxylate, alkylcarboxy, aminocarboxy, N-alkylaminocarboxy, N,N-
dialkylaminocarboxy, carbamate;

when RS5 is a bicyclic or tricyclic group, each ring structure is joined to the next ring
structure by a direct bond, by -O-, by (C1-6)alkyl, by (C1-6)haloalkyl,
by (C1-6)heteroalkyl, by (C1-6)alkenyl, by (C1-6)alkynyl, by sulfone, by CO, by NCO, by
CON, by NH, by S, by C(OH) or is fused to the next ring structure;

R7 is selected from (C1-6) alkyl, (C3-7)cycloalkyl, (C2-6)heteroalkyl, (C2-
6)cycloheteroalkyl; or

(b) a compound of formula III

R4
\
Z
(CHz)m/ Y
R6
R3 NH
_A

RS X- 11

Y

wherein
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X is selected from NR1, O, S;

Y1 and Y2 are independenfly selected from O, S;

Z is selected from NR2, O, S;

misOorl;

A is selected from a direct bond, (C1-6)alkyl, (C1-6) alkenyl, (C1-6)haloalkyl, or (C1-
6)heteroalkyl containing a hetero group selected from N, O, S, SO, SO2 or containing two
hetero groups selected from N, O, S, SO, SO2 and separated by at least two carbon atoms;

R1 is selected from H, alkyl, haloalkyl;

R2 is selected from H, alkyl, haloalkyl;

R3 and R6 are independently selected from H, halogen (preferably F), alkyl,
haloalkyl, alkoxyalkyl, heteroélkyl, cycloalkyl, aryl, alkyl-cycloalkyl, alkyl-
heterocycloalkyl, heteroalkyl-cycloalkyl, heteroalkyl-heterocycloalkyl, cycloalkyl-alkyl,
cycloalkyl-heteroalkyl, heterocycloalkyl-alkyl, heterocycloalkyl-heteroalkyl, alkylaryl,
heteroalkyl-aryl, heteroaryl, alkylheteroaryl, heteroalkyl-heteroaryl, arylalkyl, aryl-
heteroalkyl, heteroaryl-alkyl, heteroaryl-heteroalkyl, bisaryl, aryl-heteroaryl, heteroaryl-
aryl, bisheteroaryl, cycloalkyl or heterocycloalkyl comprising 3 to 7 ring atoms, wherein
the alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl radicals may be
optionally substituted by one or more groups independently selected from hydroxy, alkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, halo, haloalkyl, hydroxyalkyl,
alkoxy, alkoxyalkyl, haloalkoxy, haloalkoxyalkyl, carboxy,
carboxyalkyl, alkylcarboxy, amino, N-alkylamino, N,N-dialkylamino, alkylamino,
alkyl(N-alkyl)amino, alkyl(N,N-dialkyl)amino, amido, N-alkylamido, N,N-dialkylamido,
alkylamido, alkyl(N-alkyl)amido, alkyl(N,N-dialkyl)amido, alkylcarbamate,
alkylcarbamide, thiol, sulfone, sulfonamino, alkylsulfonamino, arylsulfonamino,
sulfonamido, haloalkyl sulfone, alkylthio, arylthio, alkylsulfone, arylsulfone,

aminosulfone, N-alkylaminosulfone, N,N-dialkylaminosulfone, alkylaminosulfone,

-arylaminosulfone, cyano, alkylcyano, guanidino, N-cyano-guanidino, thioguanidino,

amidino, N-aminosulfon-amidino, nitro, alkylnitro, 2-nitro-ethene-1,1-diamine;
R4 is selected from H, alkyl, hydroxyalkyl, haloalkyl, alkoxyalkyl, haloalkoxy,
aminoalkyl, amidoalkyl, thioalkyl;



10

15

20

25

30

WO 02/074750 PCT/SE02/00475

293

RS is a monocyeclic, bicyclic or tricyclic group comprising one, two or three ring
structures each of 3 to 7 ring atoms independently selected from cycloalkyl, aryl,
heterocycloalkyl or heteroaryl, with each ring structure being independently optionally
substituted by one or more substituents independently selected from halogen, thiolo,
thioalkyl, hydroxy, alkylcarbonyl, haloalkoxy, amino, N-alkylamino, N,N-dialkylamino,
cyano, nitro, alkyl, haloalkyl, alkoxy, alkyl sulfone, alkylsulfonamido, haloalkyl sulfone,
alkylamido,alkylcarbamate, alkylcarbamide, carbonyl, carboxy, wherein any alkyl radical
within any substituent may itself be optionally substituted by one or more groups
independently selected from halogen, hydroxy, amino, N-alkylamino, N,N-dialkylamino,
alkylsulfonamino, alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfono,
alkylaminosulfono, alkylcarboxylate, amido, N-alkylamido, N,N-dialkylamido,
alkylcarbamate, alkylcarbamide, alkoxy, haloalkoxy, carbonyl, carboxy;

when RS is a bicyclic or tricyclic group, each ring structure is joined to the next ring
structure by a direct bond, by -O-, by —S-, by-NH-, by (C1-6)alkyl, by. (C1-6)haloalkyl, by
.(C1-6)heteroalkyl, by (Cl-6)alkenyl, by (C1-6)alkynyl, by sulfone, by carboxy(C1-6)alkyl,
or is fused to the next ring structure; ‘

Optionally R2 and R4 may join to form a ring comprising up to 7 ring atoms or R3

and R6 may join to form a ring comprising up to 7 ring atoms.

7. A method of treating a metalloproteinase mediated disease or condition which
comprises administering to a warm-blooded animal a therapeutically effective amount of a
metalloproteinase inhibitor compound or a pharmaceutically accepfable salt or in vivo
hydrolysable ester thereof wherein the metalloproteinase inhibitor compound is as claimed

in any of claims 1 to 6.

8. Use of a metalloproteinase inhibitor compound or a pharmaceutically acceptable salt
or in vivo hydrolysable ester thereof in the preparation of a medicament for use in the
treatment of a disease or condition mediated by one or more metalloproteinase enzymes,

wherein the metalloproteinase inhibitor compound is as claimed in any of claims 1 to 6.
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9. A pharmaceutical composition for use in the treatment of a disease or condition

mediated by one or more metalloproteinase enzymes which comprises a metalloproteinase

inhibitor compound or a pharmaceutically acceptable salt or an in vivo hydrolysable ester
thereof and pharmaceutically acceptable carrier, wherein the metalloproteinase inhibitor

compound is as claimed in any of claims 1 to 6.

10. A method of treating a metalloproteinase mediated disease or condition which
comprises administering to a warm-blooded animal a therapeutically effective amount of a
pharmaceutical composition which comprises a metalloproteinase inhibitor compound or a

pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof and

pharmaceutically acceptable carrier, wherein the metalloproteinase inhibitor compound is

as claimed in any of claims 1 to 6.



