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represents an optionally substituted aryl or heteroaryl residue, with
netal | o-proteinase inhibitor activity. WO 01/25217 3 Febru 2004

PCT/ EPO0/ 09535 New Pyri mi di ne-2, 4, 6-trione derivati ves, %Eé’%@@@’ 4894 their
production and pharmaceutical agents containing these corrpounds 5 This
invention relates to new derivatives of 5,5-disubstituted

pyrini di n&*@"#8triones. These conpounds show a nar KEFERPPHor and
antinmetastatic activity 10 In normal tissue there is an equilibrium between
synt hesi s and degradation. Extracellular matrix is degraded by proteinases
whi ch belong to at | east three groups of matrix netall oproteinases. These
are the coll agenases, gel atinases and stronelysins. Normally there are
specific inhibitors for these catabolic enzynmes such as a2 nacroglobullnes
and TRAP (= tissue inhibitor of netalloproteinases (MW)) so that 15 an
excessi ve degradation of extracellular matrix does not occur. Adamal ysins

are a rel a¥edPgrinidnet4,pritmeidecisgives, prgrenes foetieirmenber of the adanmal ysins

is TACE (T'ﬁroﬁu&ﬁﬂ\éﬁﬂbh%a@élﬁiéﬂﬁx)gent@%oﬂtﬁﬁﬁ& tHele wﬂgﬁae@t and yet highly
honol ogous di ng the

interstitial fibroblast collagenase (M VPP-1, HFC), t he neutrophil
col | agenase (MW-8, HNC), two gel atinases, stronelysins (such as HSL-1) and

HPUVP (for -fuf 86&kbn febiMs eamew&ﬁﬁvﬁvéd@dﬁé aislyaseRd ﬁmdh@@r@ﬁ idhes. | .. Bodden,
M K. W n r) ked Engler, J.A

Critical Rgalesed"g’lpounéf 51'0 af“(dfg Senﬁmléfgt?n%cgm‘:%‘%% prot ei nases share a

nunber of structural and 25 functlonal features but differ somewhat in
their &sttmabﬁnﬁﬂ@ﬁdﬂa&eistaﬁeqmdmﬁmnaﬂdynﬂlﬁeaﬁr&gﬁambl e of cleaving type

o OELC?.”Sn'%%mPﬁ%fm‘é@%%% ‘Sﬁf%&%&%ﬂﬁ#&' ﬁﬁ%% b R a. e e 0 11
| owers t he TBHT¥ 5’5@ CHRAFIRSEY TRRST pre therrallsnsmases, B9Rtineset ‘BF‘é’S‘f‘% further
attack by dfdemrily et aiexpatdgrisdbitogs fonthgsreataboBio chdymesyexh at he uncontrol | ed

excessi ve szgrﬁé’cq@gtldbﬁlﬁne%ném (aa’fsidexnﬂlﬁmaomlﬁ Eo?eﬂﬂﬁésl(ﬁﬂvﬁf sd Ay
pat hol %I C states, su rheumat oi d

ol % R R RrT L SRl B i Gosp B SBroe AderbRiaS gt T on o

tunor met astlafgésr,oumfrm@anasem ceration, inflammatory di seases and invasion
and i n di seppeminht haiter ik 4deakRsins is TACE (TNF-o-converting enzyme).

At least 17 different and yet highly homologous MMP species have been characterized,

20  including the interstitial fibroblast collagenase (MMP-1, HFC), the neutrophil
collagenase (MMP-8, HNC), two gelatinases, stromelysins (such as HSL-1) and
HPUMP (for a recent review, sce Birkedal-Hansen, H., Moore, W.G.I1, Bodden, M.K,,
Windsor, L.J., Birkedai-Hansen; B., DeCarlo, A., Engler, J.A., Critical Rev. Oral
Biol.Med. (1993) 4, 197-250. These proteinases share a number of structural and

25  functional features but differ somewhat in their substrate specificity. Only HNC and
HFC are capable of cleaving type I, I and IIl native triple-helical collagens at a single
bond with the production of fragments 3/4 and 1/4 of the native chain length. This
lowers the collagen melting point and makes them accessible to further attack by other
matrix degrading enzymes.

30
However, the uncontrolled excessive degradation of this matrix is a characteristic of
many pathological states such as e.g. in the clinical picture of theumatoid arthritis,
osteoarthritis'and multiple sclerosis, in the formation of tumor metastases, corneal
ulceration, inflammatory diseases and invasion and in diseases of bone and teeth.

35
It can be assumed that the pathogenesis of these chinical pictures can be favourably
influenced by the administration of matrix metalloproteinase inhibitors. In the meantime



35 It can be assuned that the pathogenesis of these clinical pictures can
be favourably influenced by the adm nistration of natrixdyEtallo r ot ei nase
inhibitors. In the meantime WD 01/ 25217 -2 3 February 2004° Feesa 09535
a nunber of compounds are known fromthe literature (see e.g. the review
article o Levy, A°M Ezrin Enmerging Drugs 2, 2Q5: 97), M
V\hitt‘akerfwcf:ﬁngzrlz)vm, Curr. Opin. Drug DiscoveryDev. %%@?Q’&%EZ), 157-164.
or are described in the patent literdture, mainly with a hydroxamc acid
residue, a thiol or phosphine group as a zinc 5 binding group (see e.g.
WO A- 9209563 by d yconed, EP-A-497 192 by Hof f mann- LaRoche, WO A-9005719
by British Bi otechnol ogy, EP-A-489 577 by Celltech, EP-A- 320 118 by _ _
.\I?ve)egg?m Ogs-xﬁﬂﬂaﬁ%ﬁaﬁﬂmhﬁs S Ridwa, 1O FeR B @eclt)t. ﬁ@@éﬂ;ﬁ@ﬁhr}tciﬂha{ nmaceuti cal 3 ,
15 Y- y - | ) se conpounds
O BV E9Y R84 BOLPRLBLLR D AIPNG0 05 DR 59, 1 YRR B! iR

show a high_activiiy as in opr df el nasés but their

oral avai | 41 Opip- Pasjuscpverygev- A1 2%)s 1ih 16 difh ahee desrelsa in ©ps#HeBr oad

spectrum i rihérbi:tei mainb‘fwiﬁmhgfhio@pnipha'ﬁ nAmEes aﬁﬁdl_cohp}rmpiﬁﬂrmam_eizabed to _

undes, e Sienirbanis andd aumdon, theikl mOLR Bafy fuimagpe der) vati ves
v | / [ I bi i X

met al | oproﬁ@]ﬁﬁ%@e . 1&% ?,gyBﬁﬁﬁhgéa‘%c@?l?ﬂ’%gﬁﬁflwé’égeﬁ%&’ﬁgiﬁ' conpounds

havi ng | ow 326x}1&bxt Beechpm, $iScie-489 §10tby Seaud , VMH X834 bnAgdirerory activity

agai nst  mzhadnagendEQd EWOABAS09ES NG LA dbraton 6RBsH sidgs for a chronic
treatment against tunor growth and nmetastasis. 20 It has now been found
that the claimed new pyrimdine-2, 4, 6-trione derivatives have inproved
activi thf aomgof theseremBeYngs HrovtadigtersBvityinibibiters ST B9EK t he conpounds cl ai med
in  EP086994etaloprotimees bhiaheigmaichvailabilityaiy aérly &, lallsoyuchtomphimdpsment i nventi on

therefore GoUGEAPsHRPHAIRIOAbE hBEHPRRERREs Ty belasdtiatliol K NH (0 3
February Z%é}esi}g’d side-effects and toxicity.

15  Pyrimidine-2,4,6-trione derivatives have been described in EP0869947 generically as
inhibitors of matrix metalloproteinases. However, there is still a high need for new
compounds having low toxicity, no side-effects and a marked inhibitory activity against
metallo-proteinases, especially as candidates for a chronic treatment against tumor
growth and metastasis.

20
It has now been found that the claimed new pyrimidine-2,4,6-trione derivatives have
improved activity as matrix metallo-proteinase inhibitors over the compounds claimed
in EP0869947 and also show good oral availability.

25  The present invention therefore concerns compounds of the general formula I

R1 R2

\|f ®
0]



in which R represents a phenoxy residue, wherein the phenyl noiety can be
substituted by one or nore halogen atoms, hydroxy, Cl1-C6 al koxy, Cl-C6

al kyl, cyano, or nitro groups, preferred are substitutions in para and/or
meta position by one to two substituents. 5 R2 represent s §spriniZ80he,
pyrazine or its N oxides or phenyl sub'gtitut ed by - SO2NR3R4, wherein R3 and
R4, are the sane or different, and représent hydrogen; G -C6 al kyl,

strai ght chai ned or branched, which can be substituted one or several
times by GPRECHB)2 or which can be interrupted by oxygen, or represent
CO R5, wher@gigesks alpﬁerﬁfy radldﬁy lwhereia ke i} 1Gddicehn ReuitaSd bﬂidﬂ& &dnddy NHx. The

present inventi ass C% a{ maceut i.cal ab e.salts or
6

pr odr ugs oaolg?l“ofﬁ%gorqr’ﬁ'o a1l £0) N | ormmﬂglmugsprfa & lféeesub(f’*’m‘t%ese
conmpounds mmﬂppwuméamh@PW@emplhmubsang 3 February 2004 WO 01/ 25217

PCT/ EplQEQ/ 0@;53153361145 ﬂyﬁmﬁ%%%?@% r N B:B@‘es Qx‘%ﬂ(ﬂé{yﬁs{u?énﬁl‘e%}%@mm"t ai g 0”? ?L
severa arbon ato optica S 0 e
gener al ﬁfnf}l‘e“al{ﬂan% S R o RS ‘]mé'&f“dﬁﬁ’“lseélf hygfo g &Gﬁﬁ‘é HE%I H‘i‘}‘éeﬂf’f on. 5
Conpou nds hnchdd oyhidhemareatbsitardant er stveahtimds by € EHS} aredichyanive intesrgraivn

ProcessSes plk eﬁr‘roﬁkbr)éseht@d}i"&Lhef%ﬁrﬁ)%léﬂgﬁyl‘g}fouﬁ DRSS @bsudRE PR, 11 R1 10 in
whi ch R1 has e above-nentioned neaning and T represents a | eavi ng group

such as HHI® PEFenERysoRs als?H‘FO’EPéﬁfftﬁhﬂﬁ‘acfﬁlcﬂlryl apfaptably i oRRrogresiebf ne and R3,
denot iy atvmasuplls aforiaula T tvaly is tieasd dtese can@utid® &Gtr@idecewhirhacantegapaund of t he

general formula Il HR2 (111) 15 in which R2 has the meaning stated above
and optionally converted into pharnmaceutically acceptable salts. Conpounds
of the general formula Il can be synthesized by anal ogy to known literature

20 procedures. Thus for exanple pyrimdine-2,4,6-triones bromnated in the
5-position can be synthesized by reacting the appropriate bronomal onic acid
di al kyl esters with urea (e.g, Acta Chim Acad. Sci. Hung. 107 (2), 139
(1981)). The corresponding brom nated or chlorinated conpounds of the
general formula Il can be obtained by reacting pyrimdine-2,4,6-triones
substituted by RL Phenyl in the 5-position with brom ne 25 (anal ogous to J.
Prakt. Cheme 136, 329 (1933) or J. Chem Soc. 1931, 1870) or sul furyl '



3 February 2004 WO 01/25217 -5 PCT/ EPO0/ 09535 chloride (J. Chem Soc. 1938,
1622) or N-brono-succinimde or simlar bromnating agent Such
procedures are al so described in EP0869947. Am nes of the:g@ﬂEP@WEFQﬁnula
1l are conmercially available or are usually known in 5 the literature or
in analogé to the described nethods in the experinmental part.

Pyrim di ne@9%24238_trjones of formula Il with T represeRFTBR98F ogen can be
prepared according to known nethods.fy reacting malonic acid esters with
urea (see for exanple J. Med. Chem 10, 1078 (1967) or Helvetica Chim
Acta 34, 459 (1959), Pharmacie 38 10 (1), 65 (1983)) or EP0869947. The
reactions are usually carried out in alcohols such as nethanol, ethanol or
.butanol in the presence of an appropriate sodi um al cohol ate at

t enper at ures between 40C and 100C The mal onic acid esters which are needed
for the preparation of pyrimdine-2,4,6 15 triones are known fromthe
literature or can be produced according to processes knowmn fromthe
literature- A convenient process for the preparation of malonic acids where
R1 has the above nentioned neaning is described in the foll ow ng schene:

R 20 (a) Weempppdenrtihe gsasrelfomlak qopigin ope oksgyerdi@symmetpheioReatoms, Hpsoq ( b)
est eri f i cathe opically acBveretipplhad obthe kweral NadnulRl afelalskeanijtot safigof thhese
reactions nQGvdnfsnd i n Houben-Weyl Vol E5/2 , J. Org. Chem 46, 2999
(1981) and Arch. Pharm 323, 579 (1990) Conpounds of the general formula I
can contain one or several chiral centres and can 25 then be present in a
racem ¢ orCompandugfitherzahdrgl fomptuladecan be synthE$ized by ovsthdnewn praceséps separ at ed
accordi ng %@&KBgMﬂﬂﬁﬂ&hgﬂﬁukBfﬁegaﬁnﬁﬂﬁﬂ&ﬁQMErS. Preferably diastereoneric
salts which can be separated by crystallization are formed fromthe racemc
m xtures by,3 February 2004

e )

10 in which R has the above-mentioned meaning and T represents a leaving group such as
Hal or OSO3R3_ Hal denoting chlorine, bromine or iodine and R3, denoting an aryl or a
methyl residue, are reacted with a compound of the general formula I

13

in which R has the meaning stated above and optionally converted into
pharmaceutically acceptable salts,

Compounds of the general formula II can be synthesized by analogy to known literature
20 procedures. Thus for example pyrimidine-2,4,6-triones brominated in the 5-position can
be synthesized by reacting the appropriate bromomalonic acid dialky] esters with urea
(e.g. Acta Chim. Acad. Sci. Hung. 107 (2), 139 (1981)). The comresponding brominated
or chlorinated compounds of the general formula II can be obtained by reacting
pyrimidine-2,4,6-triones substituted by R j—Pheny! in the 5-position with bromine
25 (analogous to J. Prakt. Chemie 136, 329 (1933) or J. Chem. Soc. 1931, 1870) or sulfury]



WO 01/ 25217 PCT/ EPO0O/ 09535 6 reaction with an optically active acid such as
e.g. D or L-tartaric acid, mandelic acid, malic acid, lactic acid or
canphorsul fonic acid or with an optically active anine suchFgeruag 4p04p. or
L- ot - phenyl - et hyl ami ne, ephedrine, quinidine or cinchonidine. A kaline
salts, earth alkaline salts like Ca or My salts, ammnium salts, acetates
or 5 hydr 3B les are mainly used as pharmaceuti cal | BCTERO¥IERDI e sal t s
whi ch are produced in the usual nmanner e.g. by titrating the conpounds

wi th inorganic or organic bases or inorganic acids such as e.g. sodium
hydr oxi de, potassi um hydroxi de, aqueous ammoni a, Cl-C4-al kyl-am nes such
as e.qg. triethylamne or hydrochloric acid. The salts are wusually purified

by repreci g‘hfoaaé GO IBA | H5LA0 S0t QulhEne Y SATRUMASRLRE 10T Ul 2 |

and salts er eo accor e_invention can mni stéred enteral | y
or parent eP&ty F‘r]i‘l’é"qe‘i“ﬁiﬁaﬁs%’?"‘?ﬁﬂq g EPIPOHH -t hi s connection all the
usual forms of adm nistration conme into consideration such as for exanple

tablets, capatl fthe ge%l@&mmtah%}émﬁ)e&m@mmmw 2B 8suaByisReATH On et c.
|izers,, solubilizers and

Wat er whic gntains.15 u bi

but £ er & o Ak Watsdn i ey s e SR Oh B AR ER Rl ) used as 1 he
i njection nedium Such additives are e.g. tartrate and citrate buffer,

et hanol , c@¥HRaNteLM,080MkSof foih B witk Thypresemixgd hadrogmiced bopra@eddi ¢ acid and

non-t oxi.c Saéorcﬁn%tg%ﬁw )ntth&{s% r&gllrggtxg;lgr{l Pc?{é‘sg?sr \glthzlﬂea( §éécfgr e@;gm{)lkqu' d

pol yet hyl ene oxi arr er su ances for
i nj ecti on doved-i(Has- %WSﬁw%boréieévqnpaeﬂamAgai 4. g2 P AP irmBicdptnsed into
arrpoul a9. D) 6311983y oriEPOICHANE (The pastions sre @suglly endudaint inlaobasach a|nni t ol

et hyl cel | Yl a56a1 éﬂnﬁ%nﬁh(ﬁm the %Q@(gf%ﬁq pprbpriafel s6difinlalbenoltt gher ol ecul ar
fatty aci ds such 3 steg[ﬁ gqg , ge ati ns agar- agar, calcium
phosphate f mal and vegetable fats, solid high 25
nol ecul ar pol ynmers (such as pol yet hyl ene gl ycols); sui tabl e preparations
for oral apphiafaiciabifl c@a® whith afRtded fallsrenntian ﬁﬁyhﬁ;\/di)zwz,ﬂgs and

sweet eggrSmon@&%%o%e&o%&@We%angnfymgg&scg i%ﬁa,@qs gé%% O oses

adm ni ration

to be adni hiogythe E‘G’aﬂ%ﬁ NoaYEémaﬂmeSSl@I e prsPAeNoRgf ﬁ]&lﬁ’ﬁ'ﬁam whezg Bbl y 100- 500
ng/ human aiek thasbobemtrtioned meaniylgys descritied frr thb fullesling gdeme:sever al

adm ni strations. Prodrugs of the conpounds of the invention are such which
are converted in vivo to the phar macol ogi cal active conpound. The nost

common prodrug re ca; bP>)<yI iC COOH (b) COO-Et
R1 — RA1 R1—©——/
1. sulfur, morphohne

J (c)
2. H,S0,

COO-Et
{b} esterification R1 4©—<
COOEt

{c} Dimethylcarbonate, NaH

(a) Willgerodt-Kindler reaction

20
Examples for these reactions can be found in Houben-Weyl Vol E5/2 , J. Org. Chem.
46, 2999 (1981) and Arch. Pharm. 323, 579 (1990}

Compounds of the general formula I can contain one or several chiral centres and can
25  then be present in a racemic or in an optically active form. The racemates can be

separated according to known methods into the enantiomers. Preferably diastereomeric

salts which can be separated by crystallization are formed from the racemic mixtures by



35 esters. 3 February 2004 WO 01/25217 PCT/ EP00/ 09535 -7 Exanple 1 5- 4-
4- Chl or o- phenoxy -phenyl -5- 4- rimdine-2-yl-piperazine -pyrimdihe-
2,4,6-trione 5 A 1-(4-(4-Chloro phenoxy)-phenyl - et hanone £¥ebruary 2004

4- Fl uor o- acet ophenone (24.4 g) is dissolved in dinethylformam de (I 80m),
4- Chl or'opla;gﬂ,g}2 £2.8 g) and potassium carbonate (29.5 %gded. The
mxture is %eated wWith stirring for 7 hrs. under refluxX. ,& ter cooling
the mixture is diluted with water an@-extracted with methyl ene chloride.

The organic phase is washed with water, dried and evaporated to yield 38 g

of a crystalline solid. Mp_66-68 C. B) 2- 4- 4-Chloro-phenox -hen 1
-nor phol i ne-4- |-ethanthione 15 12.4 g of the product obtained by the above

.procedur e adaridHivirknWiptitullg bdtive beid ducB hs @4 ®- onDARREL hdi§ riBddicatii, The mixture
| s heated t O 135 0d %cgg Clg ork&a:?lgho ﬁioxgg aénﬁ]oravutﬂ 4% 89&%9 act%QIn}neg with

et hanol (20 prtate stals are collected and
recrystal | B8 ‘Tfrlowpéfqi’kﬁbﬂaﬁl@eﬁ]éﬂdﬂﬂe_hﬂu‘@‘dw°f1’1‘@°‘1°11‘fi}“€ conpound. M p.

104- 105 C. ADQiifg saltd-ebrth sDkdlios oxdtplilenCaonMplalis) pinjnoamet salts, actates 0. 4 g of the
corrpoun? hﬁﬂgé&i%d&&é}n‘aﬁly%s@m phfrﬁztaeé%n&aﬂg@éc@ﬁabm&ahtbwﬁﬁ?(caét,swduéedc aCI d
(200 M) to 1 cool | omte u

reacti on nindPepsyal manger ¢ F’&{'Eﬁil%ﬁtﬁﬁ%aﬁ?%'ﬁ Y"@bﬁc’?ﬁaﬂm 3‘}1 6‘3’”€"i(§t"5d with ethyl

acet at e. Thermnigaridesuohases. seliumbwhieddapetissinatteroside agudesepraonisy ext ract ed

W th 2N sodi . IlaﬁﬂﬁkamﬁewgIn@émyliﬁﬂeo@gm@ausndﬂmmhdmaﬁe dified with

dilute hydroc Iorl cid et ace added the organic phase is
separ at ed, ﬂ % ?“"‘P'{‘]‘%af'i"g";’%ﬁ‘aﬁ of a browni sh residue.

m.p. 981200 C. 30 D) (4 (4 Chl or o- phenoxy) phenyl) acetic acid nethyl ester

5.1 g of tnﬁem“oquiouﬁcts@nfoahﬂpl fndales Herssfatoseding i thedtdeatial cagb® nl ). The

solution i | 3 mM) and
Fy %8\%13% n an%agen?e?? vl Q?gtﬁ&ior‘@oil&‘fogﬂ Rk Rt @bh Aemé

subsequent ate

evapor at ed“#ftfOFFRR" rﬂs@fﬂas&ét%cggism}%msa‘?ﬁé‘e%@ﬁéhasfor B LbRR, M Xt ure 1S

capsules, coated tablets, syrups, solutions, suspension etc. Water which contains

15  additives such as stabilizers, solubilizers and buffers that are usual in injection solutions

is preferably used as the injection medium.

Such additives are e.g. tartrate and citrate buffer, ethanol, complexing agents (such a
ethylenediaminetetra-acetic acid and non-toxic salts thereof), high-molecular polymers

20  (such as liquid polyethylene oxide) to regulate viscosity. Liquid carrier substances for
injection solutions have to be sterile and are preferably dispensed into ampoules. Solid
carrier substances are e.g. starch, lactose, mannitol, methylcellulose, talcum, highly
dispersed silicic acids, higher molecular fatty acids (such as stearic acid), gelatins, agar-
agar, calcium phosphate, magnesium stearate, animal and vegetable fats, solid high-

25  molecular polymers (such as polyethylene glycols); suitable preparations for oral
application can optionally also contain flavourings and sweeteners.

The dosage depends on various factors such as manner of administration, species, age
and/or individual state of health. The doses to be administered daily are about 10-1000

30  mg/human, preferably 100-500 mg/human and can be taken singly or distributed over
several adminisirations.

Prodrugs of the compounds of the invention are such which are converted in vivo to the
pharmacological active compound. The most common prodrugs are carboxylic acid

35 esters.



The et her phase is washed with water, dried and evaporated to yield 5.1 ¢
of a reddish brown oil. WO 01/25217 8 E)

2- (4- (4- Cnl or o- phenoxy) - phenyl ) - mal oni ¢ acid di net hyl est eF FeOHENAP9AY 2004
PCT/ EPOO/ 09535 A suspensi on of sodi um hydride (350 ng) in dinethyl
carbonate“&)rﬁ njjﬁ% is treated at roomtenperature with the product obtained
in step D xture is heated to 90 C 5 for 1 hour, P*CE30¥P3#nd pour ed
into ice water and extracted with nethyl ene chloride. The extract is dried
and evaporated to yield 5.7 of the title conpound as an oil. F)

5- (4- (4- Chl or o- phenoxy) - phenyl ) - pyri m di ne, 2,4; 6-trione 10 Sodi um (800 np)
is dissolved in ethanol (80 m). To this solution is added urea (1.65 Q)
.and a sol utg,ap..pf 1t he conpound obt ai ned above in ethanol (5.5 g). The

m xture is eatlJ for 3 hours under reflux, cooled to roomtenperature,
treated with ice water (100 m ) and aC| dlfled with dllute hydr ochl ori c
acid. The pridd#Sihiang heny L pindidiire-ed to yiel d
59 of the tidd- g,(ﬁ,@npound M p. 257 258 C 15 § 5- Brom) 5- 4-

4- Chl or@-hénox -hen 1 - mdine,2,4,-6-trione A suspension of the conpound

obtained in step F (6.3 @), N- br omp- succi ni m de (4.1 g) and
di benzoyl pé)oxigﬂitﬁlﬂﬂ@himxh@ﬁﬂﬂﬁMachl oride (120 M) is stirred for
3 hours at 20 roomtenperature. The mi xture is evaporated, the residue

extracted K and evaporated to
yield 7.5 Wﬁl 1-8 g%t |h@1?0%?4%% Jc]%gg&gﬁ%hﬁ u@mﬁﬁ?’blﬁ Sbﬁﬂ - 4-Chl 8r 0- henox

- hen | - % Qf”’ﬁi’]ﬁf‘ﬂ'e( Px: g)fm iPOI@FSHYR ¢78 Onataﬁ%-?é g)fmo'adﬁe ef‘?’f‘Uﬁés A sol ution
of the 1®omheawdjwifth giming fop7 Bs(whe . Ahermeelingnisl mikBireris filited witeat ed Wi t h

{
N-(pyrim digaeg myd f)xnaaaf-mzin@m Bralbhigsite. ﬁb@rgmﬁwﬁs@lsm&sﬁhwmw&f or 24
hours. The res%za}é

ter eva rati %he,, eaction m xture is

chr omat ogr & Hapsoﬁ"fad tgyl&g. 84 17 56 fﬁ%}ﬁewoc%? &'a/ net hanol 5% as
el uent. PooI ing of the relevant fractions yields 410 ng of the title
conpound ag)an 2B {pOuS-Hhehdxs)-pHievli-tibippelided-yesiantpact r oscopy: W 492, 3
Februany 2004 WO 01/25277

12.4 g of the product obtained by the above procedure are mixed with sulfur (4 g) and

morpholine (8.8 ml). The mixture is heated to 150 °C for 2 hrs, cooled in an ice bath

and treated with ethanol(20 mi} for 30 minutes. The precipitated crystals are collected

and recrystallized from ethanol to yield 13 g of the title compound. M.p. 184-105 °C.

20 .
O (4-(4-Chloro-phenoxy)-phenyl)-acetic acid

10.4 g of the compound prepared in step B are heated together with 50% sulfuric acid
(200 ml) to 130 °C for 8 hrs. After cooling to roomn teraperature, the reaction mixture is
25  diluted with water (300 ml) and extracted with ethyl acetate. The organic phase is
washed with water and subsequently extracted with 2N sodium carbonate solution. The
aqueous phase is acidified with dilute hydrochloric acid, ethyl acetate is added, the
organic phase is separated, dried and evaporated to yield 5.1 g of a brownish residue.
m.p.98-100 °C.
30
D) (4-(4-Chloro-phenoxy)-phenyl)-acetic acid methy! ester

5.1 g of the product from step C are dissolved in methano! {50 m}). The solution is
cooled to —10 °C and treated with thionyl chioride (3 ml) and subsequently heated under

35  reflux for 1 hour. The reaction mixture is evaporated and the residue dissolved in ether.
The ether phase is washed with water, dried and evaporated to yield 5.1 g of a reddish
brown oil.



PCT/ EPOO/ 09535 -9 Exanple 2

5-[ 4- (4- Chl or o- phenoxy) - phenyl ]-5-(2, 3,5, 6-tetrahydro-|

1,2' ] bipyrazinyl -4-yl)- pyrimidine-2,4,6-trione 5 The tit| e EONB A 4nas
prepared by analogy to exanple | step H using 330 ny 1-

(pyrazin- 2- h) 1|7pera2|ne instead of the N-(pyrimdin-2 & % @ erazi ne

yi el di ng of the title conpound as an anor phous® Y dentified
by mass spectronetry: n3/e : 492 10-&xanple 3 The foll owi ng conpounds were
prepared using the procedures of exanple | replacing 15 4-chl orophenol by
t he correspondi ng phenols. The final products were identified by mass
spectronetry No. Chem cal nanmeWe '

15-[4-(3, 4-gy Chh@crpt@h@fe%yaoxpﬁ,ﬂw}ﬂ_mﬁmﬁléaa&am@u ez~ Y1 - pi perazin-1-526

yl)-pyrimdine-Z, 4,6-trione
25-14-(3, 4- Di chl or o- ggenoxy) he 6-t et r ahydr o- 526

[1,2']bi pyragisprpsiono ed??fgma) ladlelethvi epfoomate (L0 ml) s treated ot
35-[4-(2, 4T&m&h@éﬁmrﬂmmwmmwamhlhcﬁnét4p Py Thenhictiune i8 hydtedaop peP@zi n- | - 526
yl) - pyr C}Bnﬁ}?%: %mﬁe dnki QP Ged i m 0 lce STzer an? §xt§cted \nth methylene chIonde The

45- [ 4- ror tethylene chlo
R S %“f“w IS5 of s i iogpound s an o 0

55-[4- (2- Chl or o- phenoxy) - phenyyl ] - 5- (4- pyri m di n-2-yl - pi perazin-1-yl)-492
pyrim di ne-g, 4, §14.{4.Gf16ro- imidine,2,4,-6-trione .
65-[4-(2-Ch oro- -P y et ranydro-492 |

1, 2' ] bi pyrazi nyl - yI)-pyrlnldlne 2 6 trlone

(75- [ 4- @Pherfostyun-(BHlng)ii dissofvad pwthamldﬁ%m@ T thisisplatiar is gdded yrep (46:82)

pyrim di ne-agd élscﬁuttohlomec&ﬁpo[uﬂd (ithianabyye ipleaydi 5.5 g) Thdmbnbe is@tatahydr o- [

b [ 4 (4 NeT s e e LB o B m%‘u’% Stk P o vt Sefaalt | -yl)- 472
and acldl ed with difute hydrochlonc acid. eprec:pltate 18 col}/ecte ashe y

water and dried to yield 5g of the title compound. M.p. 257-258 °C.

15
G) 5-Bromo 5-(4-(4-Chloro-phenoxy)-phenyl)-pyrimidine,2,4,-6-trione

A suspension of the compound obtained in step F (6.3 g), N-bromo-succinimide (4.1 g)

and dibenzoylperoxide (100 mg) in carbon tetrachloride (120 ml) is stirred:for 3 hours at
20 room temperature. The mixture is evaporated , the residue extracted with ethyl acetate.

The organic phase is dried and evaporated to yield 7.5 g of the title compound as a thick

oil.

) 5-(4-(4-Chloro-phenoxy)}-phenyl)-5-(4-pyrimidine- 2-y1—p1peramne)-pynm1d1ue-
25 2,4,6-trione

A solution of the compound from step G (410 mg) in methanol (5 ml) is treated with
N-(pyrimidin-2-yl)-piperazin (330 mg). The mixture is stirrred for 24 hours.The residue
obtained after evaporation of the reaction mixture is chromatographed on silica gel with

30 methylenchloﬁde/methano] 5% as eluent. Pooling of the relevant fractions yields 410
g of the title compound as an amorphous solid identified by mass spectroscopy: m/e
492,



pyrimdine-2,4,6-trione 3 February 2004 WO 01/25217 -10 PCT/ EPO0/ 09535

105-[ 4- (4- Met hyl - phenoxy) - phenyl ] -5-(2, 3,5, 6-tetrahydro-47

1, 2' Jbi pyrazi nyl -4-yl)-pyrinidine-2,4,6-trione gFLbruary 2004

115-[4-(4-tert-Butyl - phenoxy) - phenyl ] - 5- (4-pyri m di n- 2-yl - pi perazin- | -514

yl)-pyrimdine-2, 4, 6-tri one

125- [ 4- (4-WQPY25Blt y| - phenoxy) - phenyl ] -5- (2, 3, 5, 6- t et r aRGHERIVBII

[1, 2" ] bi pyrazinyl -4=y1)-pyrimdine-2;4;6-trione

135-[4(3, 4- Di net hyl - phenoxy) phenyl]-5-(4-pyrimdin-2-yl-piperazin-|-486

yl)-pyrimdine-2,4,6-trione

145-[4- (3, 4- D net hyl - phenoxy) - phenyl ]-5-(2, 3,5, 6-tetrahydro-486 |

1, 2" ] bi pyrquiaﬂ,)‘gie-ﬂ. -yl)-pyrimdine-2,4,6-trione

155-[ 4- (4Br ono- phenoxy) - pheny1J-5- (4- pyri m di n- 2-yl - pi perazin-1-yl)-537

pyrimdine-2,4,6-tri one

165- [ 4- (4- Briartrinioempnenyxyphianyllp=(5.5 O0-Braydrot| b 1APHFaRRY -5 37

[1, 2" ] bi pypgdnityle-24,640on@yr i m di ne-2, 4, 6-trione Exanple 4

4- (4-5- [54- (4-Cnl or o- phenoxy) - phenyl ] -2, 4, 6-tri oxo- hexahydr o- pyri m di n- 5- Z| -

pip erazin-1- y_? )-N-(2-hydroxy-ethy))-benzenes u | fon am.de A N-(2-Hyd

oxy- et hyl ) -The jil¢eqmpopnl was preppred By, in FBHBl! gisp Hrsing 330 mg 1-

4- Fl uor o- bémzenive2yl)pariakiohinsteadie thesN-@pysisodiv-d g/} -mpaiaziiel yoelding440amg (20 nl)

and treat eghs b cdnpa@hddsiaR %%h&ls{b?&ﬂ&%ﬁﬂﬁec(b}r&s%ﬁecﬂr&né@y?@eqr oret hane

(10 nii). I‘BS m xture is stirred for 1 hour and extracted twice with water

(50 mM). Thé“water phase is saturated w th sodiumchloride and extracted

w ce Woth ethyl acetate. The conbi ned organic phases are dried with
gnesium sul fate and evaporated. 1.4 g of the resulting 4-fluoro 15

N- hydr oxyeﬁxlln- pgnzenesul fonam de are dissolved in water (15 nl) and

treated w Bl perazine (2.6 g). The mxture is refluxed for 6 hrs and

kept at roomtenperature for 24 hrs. The precipitate is collected, washed

wi th |itt| gheidllewingrompiunédydérepigpetdusingGhagpradedurtdie ekartple 1 copigoingnd

Bg/egg izfi';ed 40X BB SoPPEHE ERRESInYing HRGb1s| MeHnarprodts eFeaREdidEyp2 004 WO

mass spectrometry

No. | Chemical name mfe

1 | 5-[4-(3,4-Dichloro-phenoxy)-phenyl}-5-(4-pyrimidin-2-yl-piperazin-1- | 526
yl)-pyrimidine-2,4,6-trione
2 | 5-[4-(3,4-Dichioro-phenoxy)-phenyl}-5-(2,3,5,6-tetrahydro- 526
[1,2']bipyrazinyl-4-yl)-pyrimidine-2,4,6-trione
(_"_ 3 5-[4-(2,4-Dichioro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1- { 526
yl)-pyrimidine-2,4,6-trione .
4 5-[4-(2,4-Dichloro-phenoxy)-phenyl]-5-(2,3,5,6-tetrahydro- 526
[1,2'Ibipyrazinyl-4-y1)-pyrimidine-2,4,6-trione
5 | 5-[4-(2-Chloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)- | 492
pyrimidine-2,4,6-frione
6 5-[4-(2-Chloro-phenoxy)-phenyl]-5-(2,3,5,6-tetrahydro- 492
{1,2']bipyrazinyl-4-yl)-pyrimidine-2,4,6-trione

7 | 5-[4-(Phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)- 458
pyrimidine-2,4,6-trione
8 | 5-[4-(Phenoxy)-phenyll-5-(2,3,5,6-tetrahydro-[ 1,2'|bipyrazinyl-4-yl)- | 458
pyrimidine-2,4,6-irione
9 | 5-[4-(4-Methyl-phenoxy)-phenyl}-5-(4-pynimidin-2-yl-piperazin-1-yl)- | 472
pyrimidine-2 4,6-trione




PCT/ EPOO/ 09535 -11 B 4- 4-5- 4- 4-Chl oro-phenoxy-phenyl
-2,4,6-trioxo-hexahydro- imdin-5- |-

pi perazi n- 1 -y1) N- (2- hydr oxy- et hyl } - benzenesul f onani de A sof GEPYAYAhe
conmpound from exanple | procedure G (230 ng) in nmethanol (5 mM) 5 is
treated w 2- Hydr oxy- et hyl ) - 4- pi perazi n- 1-yl - benzenesul f onam de (330
my) (see ‘%CB%W@%‘ "The nmixture is stirred for 24 hours. HFERESSHue obt ai ned
after evaporation of the reaction mkt-ure i s chromatographed on silica gel
wi t h nmet hyl enchl ori de/ net hanol (15% as eluent. Pooling of the rel evant
fractions yields 186 ng of the title conpound as an anorphous solid

i dentified by mass spectroscopy: APCI [M+l ] =614. 10 Exanple 5 The
followng COGpOﬂM@_ﬁ@@y]pé’h%% H{ng@jp@tgg{agﬁﬁgures of expppl ¢ 1
substitutijng wi.th_the correspondl ng phenpls where
needed. ThHe—p '.-, . "-'v- u“ﬂ'v' 0E-4 't' y according-to.exanple 4
procedur e Albn —é‘k(ﬁﬁan@ungph@pmmﬁafﬂriﬁ@-mmiﬁmhefl—alpgnap-ﬂf at 814anri ne. The
final products ﬁjg,ﬁrﬁ;@ﬂwm@gﬂmﬁw nmass spectrometry. No. NangMs nesults APCl

MRS S Eamizrs it e P e R R

pi perazi n-|1-

24- 4-[ 5- ( 4-_But jobty*1pismavinyl-4yinpwimidingt 4.6HBenehy dr o- pyri ni di n-5-yl ]|-516
pi perazi n-{11y|  LpR@erBmmey»pRAbEg-phenyl}-5 -(4-pyrimidin-2-yl-piperazin-1- | 486
34-[ 4- (5Bi pheny}lk%dgmﬁ,‘&_&rﬁoxo hexahydr o- pyri m di n-5-yl ) - 52(
pi per azi n-A=yHr—benzenrestu--onar
AN- ( 2- Hydr 09%/ Hy@)“‘QWZFﬂIY?PhF“WW'PPWBJSE@@é OoisEHYEP- pheny! ) | 40
(hexahydr o-|pyr i it #bipgrasihyi-dpiippyriaddine-L 4yHridenzenesul f onani de
5N, N- Bi s- ( Y -k Ayl|) - 624
I hexahydr 9- })gr djnﬁﬁeﬁ - gl%lpim%xﬁélhg?ﬁﬁq-{): ﬁe?\z@éég Fon?“% deﬁq]
64-(4-5 [Z- (4- mm%dm%%ﬁﬁm Mnhenyl]-2 4 6-trioxo-hexahydrol 615

16 | 5-[4-(4- Bromo—phenoxy) phenyl] 5-(2 3, 5 6-tetrahydro- 537

[1,2"]bipyrazinyl-4-yl)-pyrimidine-2.4,6-trione

Example 4

5  4+4-5-[4-(4-Chloro-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-pyrimidin-5-yl-
piperazin-1-yl)-N-(2-hydroxy-ethyl)-benzenesulfonamide

A)  N-(2-Hydroxy-ethyl)-4-piperazin-1-yl-benzenesulfonamide

10 4-Fluoro-benzenesulfonylchloride is dissolved in dichloromethane (20 ml) and treated
with a solution of ethanolamine (1.2 ml) in dichloromethane (10 mi}. The mixture is
stirred for 1 hour and extracted twice with water (50 ml). The water phase is saturated
with sodivm chloride and extracted twice with ethyl acetate. The combined organic
phases are dried with magnesium sulfate and evaporated. 1.4 g of the resulting 4-fluoro-

15  N-hydroxyethyl-benzenesulfonamide are dissolved in water {15 ml) and treated with
piperazine (2.6 g). The mixture is refluxed for 6 hrs and kept at room temperature for
24 hrs. The precipitate is collected, washed with little water and dried to yield 1.6 g of
the title compound identified by mass spectrometry (APCI [M+H] = 286



pyri mdin-5-yl - iperazin-1-yl)-benzenesul fonarai de
74- (4-5-[4-(4-Brono- phenoxy) - phenyl | -2, 4, 6-tri oxo- hexahydr 0- 686
pyri m di n-5-yl - pi perazin-1-yl)-N-(2- dlnethylanlno et hyl) - 3Feb”E“Y2004
" benzenesul f onam de i}
8N- (2-Di nret hyl am no-ethyl)-4-[4-(5-octyl-2,4,6-trioxo-hexahydro-551
yrim din- %E perazin-1-yl]-benzenesul f onani i de PCT/EPO0/09535
94- (4- 5-14- (4- Chl or o- phenoxy) - phenylJH2, 4, 6-tri oxo- hexahydro-i 570
kpynm di n- 5-yl - pi perazi n- 1-yl ) - benzenesul f onam de WD 01/ 25217 -12 3
February 2004 PCT/ EPOO/ 09535
; 4- (4-5-[4- (4- Chl or o- phenoxy) - phenyl ] - 2, 4, 6-tri oxo- hexahydr o-
-10pyr' m di fy5- yhips Qetﬁ%%iofh Ahemw))phéﬁyz%Qk%&ahmﬂkﬁ%ﬁm %1 658
benzenesulTongm dg
11N- ( 2, 3- DiBRAdEExy ; 2 amideo- 5- (4- phenoxy- phenyl ) - 610
hexahydr o- pyri m di n-5-yl ] - plpera2|n 1 yl - benzenesu] fonam de 12

?N- (2- Hydr Qfxsbidtroh BEline ¥otmiuby frok Xivdple Yprdcelidre 6 (@36 kP Ondtabdi-(5 mi)
p henoxy 5P h q ed Q%é%&%)odr%[eﬂpl)gd-ﬂpéaﬁln-l -ypfaé?ngen%ﬁli%ngfm& (33@ %1%) (sce

benzenesm
p henoxy- phé g}v[e) T]pfégléﬁwls SR forAd dipwrs Sthy rgsidyp plapiggd afien expporation of the

I benzenesulréptianmidiure is chromatographed on silica gel with methylenchloride/methanol
144-(4.5-[ ‘5{15(/4) SRl PR &';gﬁrelgbh?@ﬂcha% ,ﬂ el 1t86'nﬁ§&9‘tﬂ2e%l%*8¥ﬂ£&n§44
ent

pyri m din- o yIprger azin-1-xL)r N, (2, 3 dhvdr oy propyl g,
10

(-
Example 5
The following compounds are prepared using the procedures of example 1 substituting
15  4-chlorophenol with the corresponding phenols where needed. The

piperazinederivatives are prepared according to example 4 procedure A and exchanging

ethanolamine with the appropriate amine. The final products are identified by mass

spectrometry.
No. Name MS
: results
APCI
[M+H]
! j
1 14-4-{2,4,6-Trioxo-5-(4-phenoxy-phenyt)-hexahydro-pyrimidin-5-yl]- 536
L piperazin-1-yl-benzenesulfonamide
2 |4-4-[5-(4-Butoxy-phenyl)-2,4,6-trioxo-hexahydro-pyrimidin-5-yl]- 516
piperazin-1-yl-benzenesuifonamide
3  |4-[4-(5-Biphenyl-4-yl-2,4,6-trioxo-hexahydro-pyrimidin-5-yl)- 520
piperazin-1-yl]-benzenesulfonamide
4 |N-(2-Hydroxy-ethyl)-4-4-[2,4,6-trioxo-5-(4-phenoxy-phenyl)- 580
hexahydro-pyrimidin-5-yl}-piperazin-1-yl-benzenesulfonamide
5 |N,N-Bis-(2-hydroxy-ethyl}-4-4-[2,4,6-trioxo-5-(4-phenoxy-phenyl)- 624
hexahydro-pyrimidin-5-yl}-piperazin-1-yl-benzenesulfonamide
6 |4-(4-5-[4-(4-Bromo-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro- 615
pyrimidin-5-yl-piperazin-1-yl)-benzenesulfonamide
7 |4-(4-5-[4-(4-Bromo-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro- 686
pyﬁ.txﬁdin—ﬁ-yl—piperazin—l-yl)-N-(2-dimethylamino—ethy1)-
benzenesulfonamide
8 |N-(2-Dimethylamino-ethyi)-4-[4-(5-octyl-2,4,6-frioxo-hexahydro- 551
pyrimidin-5-yl)-piperazin-1-yl]-benzenesulfonamide
. 9 14-(4-5-[4-(4-Chloro-phenoxy)-phenyl}-2,4,6-trioxo-hexahydro- 570
| pyrimidin-5-yl-piperazin-1-yl)-benzenesulfonamide | |




benzenesul f onam de
1514- (4-5-[4-(4- Chl or o- phenoxy) - phenyl ] - 2, 4, 6-tri oxo- hexahydr o- 644
| pyrim di n-5-yl -pi perazin-1-yl)-N-(2- hydroxy | - hydr oxymet Fe@PWW%Po@B
enzenesui fonanude b 164- (4-5-[4-(4-Chl oro-phenoxy) - phenyl ] -2, 4, 6-t

oxo0- hexahydr o- 658
~pyrimdi n)(? i perazrn-1-y1)-N-[ 2- (2 hydroxy et hoxy )ECHER(Y/P335
benzenesulfonan1de
174- (4- 5- [ 4- (4- Chl or o- phenoxy) - phenyl] 2,4, 6-trioxo-hexahydro-702
pyri mdin-5-yl-piperazin-|-yl)-N 2-[2-(2-hydroxy-ethoxy)-ethoxy]- ;eth
1- benzenesul f onam de
18I N ( 2- Hy dr Bxy4-14-3-{b4sCHigrdpbsnprpipheryl e hrtrioxd-hdxahRirat, 6- t ri 0%68 5-/( 4- 640
phenoxy- phenyl )pmxém wp?%wmﬁrmﬁ%hlﬂ%?ﬂ%wgﬁn |-yl - ;

Jbgnzenesy fon ,
194- (4-5-[ 4-

5-4-{- i R e ey lgyﬁahydrél%?f -
Do) bone e e e

1, 3] di oxol an- 4- Mmﬁﬁkﬁn&ﬁmﬁﬁe1 2,4,6-trioXxo-5-(4-phenoxy- phenyl) Hexah dro-
|n1d|n 5- 1 E3HNGKmqzmhﬂﬂmﬂﬁme@aemeg@%ﬁ@mam{ﬂm6Ehaopqeduct ofs6gxanpl e 5,
no. 11 (120 mg)phesompbsrudl}vl@ﬂalwdroaoymmdnruﬁﬁfl]@fpcm@ndr)dh| or omet hane (5 n) and
t etrahydrofur an]ﬁn /namﬂlﬁ:- in ||f i nn is treated with N N:
car bony! - dl i ¥ d‘ét%ff.' iﬁgﬂ Wx%hﬂ%ydf%\t room t%‘?rperature.
The solveni is .V_,; roR ographedf on sillica gel
¢S|ng di chloys09- g,, e ) enty -2 6-E oW P Ahy s - rEggporiati on of
he pr Oduct Cor‘ﬁ}%'lrﬂi‘dﬂilg-yl-plperamn- -yl)~N—(2 hydroxy-l—hydroxymethyl—ethyl)

: benzenesulfonamide

¢ 16 14-(4-5-[4-{4-Chloro-phenoxy)-phenyl}-2,4,6-trioxo-hexahydro- i 658

i pyrimidin-5-yl-piperazin-1-yl}-N-[2-(2-hydroxy-ethoxy)-ethyl]- i

: Ibenzenesulfonamide
17 i4-(4-5-[4-(4-Chloro-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro- i 702
pyrimidin-5-yl-piperazin-1-y1)-N-2-[2-(2-hydroxy-ethoxy)-ethoxy]-
ethyl-benzenesulfonamide |
18 [N-(2-Hydroxy-1,1-bis-hydroxymethyl-ethyl}-4-4-[2,4,6-trioxo-5-(4- : 640
phenoxy-phenyl)-hexahydro-pyrimidin-5-yi}-piperazin-1-yl-
benzenesulfonamide
19  j4-(4-5-[4-(4-Chloro-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-
pyrimidin-5-yl-piperazin-1-yl)-N-(2-hydroxy-1,1-bis-hydroxymethyl-
ethyl)-benzenesulfonamide

| benzenesu

674

Example 6

(= N-(2-Oxo-]1,3)dioxolan-4-yimethyl)-4-4-12,4,6-trioxo-5-(4-phenoxy-phenyl)-

hexahydro-pyrimidin-5-yl]-piperazin-1-yl-benzenesulfonamide

The product of example 5, no. 11 (120 mg) is dissolved in a mixture of

10  dichloromethane (5 ml) and tetrahydrofurane (5 ml). The solution is treated with N,N’-
carbonyl-diimidazole (65 mg) and stirred for 4 hrs. at room temperature. The solvent is
evaporated and the residue chromatographed on silica gel using dichloro-
methane/methane] (9:1) as elution solvent, Evaporation of the product containing
fractions yielded 60 mg of the title compound. mass spectrum: APCI [M+H] = 636,

15 [M-H]=634



fractions yielded 60 ng of the title conpound. nass spectrum APCI [MI-H

= 636, 15 [MH = 634 6-trioxo-5-(4- 13

t N- 2- [ 2- (2- Hydr oxy- et hoxy) - et hoxy] -et hyl1l-4-4-[2 4 BFehiry 20042004

WD 01/ 25217 -13 Exanpl e 7 PCT/ EPO0/ 09535 _

N—(4Anmno but 1)-4-4-12,4,6-trioxo-5-(4

phenoxy- pRER? § %exahydro pyrim di n-5- yl)-pi perazi n- | PCT/EPO/09535

-yl - benzenesul fonarnide 5 A) -13-

4- (4-Benzyl - pi i perazi n-1-yl ) - benzenesul f onam de

4- Fl uor obenzenesul fonyl chl oride (25 g) are dissolved in dichloronethane

(250 mM) an treated at 0 Cwith an aqueous sol ution of amonia (25% 50

.m). The nmgghpe7s 10 stirred for 2 hrs. with cooling and overnight at

roomtenperature. The reaction mxture is acidified and the organic

sol vent evaporated. The residue is extracted with ethyl acetate to yield

20 g 4- Tl uer EbRAZRIREMHII-£A8TY BGrio M- Clhhbioxd pi& A Wethh dto Wi Blaid- 800 _m ),

treated V\nthg? benz?/%jpergm ne (102 (bep angpr‘g’?)uxedyfo%4 hrg The

reacti on nivktripceazins]-ykhepzeapbionagidd el d 26 g of the title conpound. (mass

spec APEl [MrHJ = 332) 15 B)

4-[4- (Piperazin-1-yl)-benzenesul f onyl am no] - 4- oxo- butyl -carbam c acid tert-

bu | ester A0 44(NBeraykpipBerirokyDdetmsnashifonamidaobut yric acid (3.05 g) is

di ssolved in tetrahydrofurane (30 m) and treated with

N, N - carbonyl diimdazol (2.5 g). The m xture is stirred at room
4-Fluorobenzenesulfonylchloride (25 g) are dissolved in dichloromethane (250 mi) and

- | treated at 0 °C with an aqueous solution of ammonia (25%, 50 ml). The mixture is
10  stirred for 2 hrs. with coolmg and overnight at room temperature. The reaction mixture
is acidified and the organic solvent evaporated. The residue is extracted with ethyl
acetate to yield 20 g 4-fluorobenzenesuifonamide, which is dissolved in water (300 ml),
treated with 1-benzyl-piperazine (102 g} and refluxed for 24 hrs. The reaction mixture is
filtered to yield 26 g of the title compound. (mass spec APCI [M+H]} = 332)
15

B) 4-[4-(Piperazin-1-yh)-benzenesulfonylamino]-4-oxo-butyl-carbamic acid tert-
butyl ester

20  4-(N-tert.-Butoxycarbonyl)-aminobutyric acid (3.05 g) is dissolved in tetrahydrofurane
(30 ml) and treated with N,N’-carbonyldiimidazol (2.5 g). The mixture is stirred at room
temperature for 15 min, heated under reflux for 15 min and stirred for 1 hour at room
temperature. The product from step A (3.3 g) is added and the mixture is stizred
overnight.. The solvent is evaporated and the residue mixed with dichloromethane and

25  water. The organic phase is separated, dried and the solvent evaporated. The residue is
chromatographed on silica gel using dichloromethane/methanol (9:1) as eluting solvent.
The product is subjected to catalytic hydrogenation in methanol using Pd on carbon to
yield 2.5 g of the title compound. (mass spec APCI [M-H] = 425).



tenperature for 15 mn, heated under reflux for 15 mn and stirred for 1°
hour at room tenperature. The product fromstep A (3.3 g)_ Ls added and the
mxture is stirred overnight.. The solvent is evaporated HRePTE#Y 2084 due

m xed wi th di chl oronet hane and 25 water. The organi c phase i s separated,
dried and“; he sol vent evaporated. The residue is chronatographed on si | ca
gel using § UHEPF onet hane/ met hanol (9:1) as el uting sHAGEEBYS3Fhe product
is subjected to catal yti c hydrogenat-ilan i n et hanol usi ng Pd on carbon to
yield 2.5 g of the title conpound. (mass spec APCI [MH) = 425). 3 February
2004 WD 01/ 25217 -14 PCT/ EPOO/ 09535 Q

N- (4- Am no-butyryl)-4-4-f2,4,6-tri oxo-5-(4-phenoxy-phenyj)-hexahydr o- ,
pyrim di n- 5yy 1] Npi-petiazhityrih w4 hanzeioes sl(4-phuast Wehedyiphgeapduct obtained in
procedure B1s react ed anal 0gous to exanple | procedure H 5 with 5-brono
5- ( 4- ( phenoxy) - BRERdPP-LpIperss sbepzenegulipy The latter compound is

pr epar ed analogously to the procedures descrlbed in exanple 1 substituting
the p- chl orophenol with phenol. To renove the BOC- protecting group the
product ( 23be prgguct phyaiasdss gropestrq Fhisaeastef aagipagusiy i csampied proged¥redtane. After 1
hour atgro SNNE. due
triturat ed%vq&j:sh et §$4“—'{pger;0l2ﬁ ph%alS)ég M%]%‘lé% %gq??%fzhﬁ%ge ég%g%clfjuﬁ%is (mass _
spect rum AP@par{:d\maﬂongBZQ)he pEx:aimftSele@nhﬁl ip@xampde 1 gbsigwingghegonpounds are
prepared usi,n Q r-es

(Nt ort . AR RS RURSR ReR OB e R e phloes co0ma) o
tert. but ox )samsdﬂoayah apNOschaioe df HO1 mcdmemedAﬁ&"rhbhdur ataborm tmlﬂcratusa ther e

identified trorret resul PCl

YN Ani noacé‘?é}f‘mﬂf f’;‘? 8 ErFy trgm(’tfd o e OSA J’efxa m%fr 0-593 pyri
m di n- 20Y| Lorpddasd. Qﬁhﬂﬁsﬁmﬁmbﬂ'ﬂﬁﬂﬁﬂ}#ﬁﬂf)ﬁm de

2N- (5- Ami no- pent anoyl )-4-4-[2, 4, 6-tri oxo-5-(4-phenoxy-phenyl)-635

Example 8
15 o
The following compounds are prepared using the procedures of example 7 substituting
4-(N—tert.butoxycarbonyl)-ammo—butyri_c acid with the appropriate N-
tert.butoxycarbonyl protected amino acid. The final products were identified by mass
spectrometry.
20
No. Name MS
results
e APC]
[M+B]
1 [N-Aminoacetyl-4-4-[2,4,6-trioxo-5-(4-phenoxy-phenyl)-hexahydro- 593
pyrimidin-5-yl}-piperazin-1-yl-benzenesulfonamide
2 |N-(5-Amino-pentanoyl)-4-4-[2,4,6-trioxo-5-(4-phenoxy-phenyl)- 6335

hexahydro-pyrimidin-5-yl]-piperazin-1-yl-benzenesuifonamide

3 |N-(5>-Amino-pentanoyl)-4-(4-5- -[4-(4-chloro-phenoxy)-phenyl]-2,4,6- 669
trioxo-hexahydro-pyrimidin-5-yl-piperazin-1-yl)-benzenesulfonamide

4  [N-(4-Amino-butyryl)-4-(4-5-[4-(4-chloro-phenoxy)-phenyl)-2,4,6- 655
trioxo-hexahydro-pyrimidin-5-yl-piperazin-1-yl) benzcnesulfonaxmde




hexahydr o- pyri m di n-5-yl ] -pi per azi n-1-yl - benzenesul f onam de

3N- ('5- Ami no- pent anoyl ) - 4- (4- 5- [ 4- (4- chl or o- phenoxy) phenyl:l 2,4, 6-669

tri oxo- hexahydr o- pyri m di n-5-yl - pi per azi n- 1- yl ) - benzenesul $ 5aRHRH2004

4AN- (4- Ami no-butyryl)-4-(4-5-[4-(4-chloro-phenoxy) - phenyl ] -2, 4, 6- 655

tri oxo- hexahydro pyrim di n-5-yl - pi perazin-1-yl)-benzenesul f onam de 3
February ’z"éﬁﬁ ¥ 01125217 PCT/ EPO0O/ 09535 - 15 Exanpl e 9PCT/EP00/9535

2- Ox0-2-(4-4-[2,4,6-trioxo-5 (4-phenops .- henyl)-hexahydro-p

m di n-5-yl J- pi perazin- 1-y -benzenesul onyl am no)-ethyl -carbam c acid

4- met hoxy- phenyl ester 5 The product of exanple 5 no. 1 (140 ny) is

di ssolved in dichloronethane (10 mM), mxed with triethylamne (0.14 m)

and treat ekxgtople 4- met hoxyphenyl chl orof ormate. The mixture is stirred for '

90 nmn at roomtenperature and evaporated. The residue is chromatographed
on silica gel using dichloromethane/ nethanol (9: 1) as el uent Pool ing 10 of

the rel evantofd-2¢4-4-pN56-Yidkb3qd-pAholy
(MtH) = 74@1-beﬂ$yhﬁmﬁ§%e PI[ef béld ¢ oXy-Dhe
for exampl e HNC (114I\/P— 8), the cat al yti c dorral n (1solation and

purificati se examl e ne,

Hi | | emann, Olﬁ mﬁﬁéﬁ BYPTPY. n°T§@HE]§1§§1 d’sls—?%eéi’%éﬁ %ﬁ@mﬁhes Conr nun.
(1993) 19 huxaﬁemaﬁ%ylmnb (Ebmt)@ﬁld tédatdd withhi-Beth@iyphdh@MchidebfotRkieOUS
concentrati_ons., bse uentl%?EZO the initial reaction rate_jin_the

conver si on 19f mxte fog By min 3t Feen emperaltsaad YRRt eisdssidug ifal ogous to
G ams F. etch@matoghapid oddfick 3 8dng difh &G hnethittAndiRab] ©8) 8 Qual dbaigged by

lotting the reciprocal reaction rate against the concentration of the
'nhi bi t18r . of e rslentdracting vickisd PAme of theitlp somnound. (Massgrec ARCIAMGEH | ve
- section of 248y abscissis by the graphical nethod according to D xon, M,

Bi ochem J. 25 (1953) 55, 170-202. The synthetic coll agenase substrate is
a hept apeptide which is coupled, at the C term nus, with DNP
(dinitrophenol). Said DNP residue quenches by steric hindrance the
fl uorescenﬁ‘: of the adj acent tryptophane of the heptapeptide. -After
cl eavage o xgmpled 0; | pepti de which includes the DNP group, the tryptophane
fl uoreséence increases. The

In order to determine the inhibition of MMPs, for example HNC (MMP-8), the catalytic
domain (isolation and purification see for example Schnierer, S., Kleine, T., Gote, T.,
Hillemann, A., Kn#duper, V., Tschesche, H.,Biochem. Biophys. Res. Commun. (1993)
191, 319-326) is incubated with inhibitors having various concentrations. Subsequently,

20  the initial reaction rate in the conversion of a standard substrate is measured in a manner
analogous to Grams F. et al., FEBS 335 (1993) 76-80).
The results are evaluated by plotting the reciprocal reaction rate against the
( concentration of the inhibitor. The inhibition constant (Ki) is obtained as the negative
. section of the abscissis by the graphical method according to Dixon, M., Biochem. J.
25  (1953) 55,170-202.

The synthetic collagenase substrate is a heptapeptide which is coupled, at the

C terminus, with DNP (dinitrophenol). Said DNP residue quenches by steric hindrance

the fluorescence of the adjacent tryptophane of the heptapeptide. After cleavage of a
30 trnpeptide which includes the DNP group, the tryptophane fluorescence increases. The

proteolytic cleavage of the substrate therefore can be measured by the fluorescence

value.



proteol ytic cleavage of the substrate therefore can be neasured by the
fluorescence value. 3 February 2004 WO 01125217 PCT/ EPOO 0?535 ]03 a)
First method The assay was performed at 25 Cin a freshly 9 %RJH?@@ 8 v
Tris buffer (pH 8.0) treated with dithiozone to renove traces of heavy
metals. 4 oM CaCl2 was added and 5 the buffer saturated wih argon. Stock
sol uti ons Y01 " 4% el ysin 11 were prepared by centrifuddWER%EfSthe protein
from an amoni um sul fat e suspensi on ard subsequent dissolution in the
assay buffer. Stock solutions of collagenase were diluted with the assay
buffer. Enzynme concentrations were determ ned by uv neasurenents (szso =
2.8 104 ML cm 3, E288: 2.2 104 M . cml) and the stock solutions were ,
- stored in the celdpAR3qThis solution was diluted 1:100 to obtain the final
16 nM assay concentration. The fluorogenic substrate

DNP- Pro- Leu-d y-Leu-Trp-Ala-D-Arg-NH2 with a Kn, of 52 M was used at a
concentr at ilda a&sﬁiyﬁ.ﬁ_smrfmrnﬁ@tﬁﬂﬁ?einliﬁedéchquéﬂin@ﬂ Tais b@ffe8 (M 8.6bncent rati on

has al so b%ﬂtewmﬂmﬂﬁ%ﬁ& f&&ﬁﬁdnﬁ%%ﬁ&%@pﬁe@@& ARRS Sthasalidann@XCi t at i on

Shactr obi udbs HEFERRREt il o, s @RS RO K apemalsn S BE B PR ELY Wit

therrnostaw@anﬁwpuonwém@rote@ﬁmmmomwdvl&twmnmw@msgm for 10 nmin.
i mredi alt el yaisaditreon iA ddiakgy bilffer. MK BBlutidNs bf coligRaist okt dﬂereewﬁxlﬁltﬁeor n}ed at Iheast
|ntr|p|c I at romthe
T et e g o, o v
concentra it it or e rom

(pl ots afb v\&hjs, somﬂor[wmnhhnﬂﬂaﬂotmmbminulmﬁndjﬂ@rﬂwi]asdaycmmdmaea‘heregreSS| on
with sinpl EﬂuB uﬁésumﬁmgm-@u@? PRELOSA ARSIk, 52 4 50 M

Tris/HC pH 7 I S- S- am nome 100 MM NaC 10 mM
CaCl 2/ 5 % e{jfg‘f 2 GOREE! ‘é‘l";}’%%ﬁ%"%@ﬁ% %ﬂ"ﬁ??iggél in (Met80- G y242)
of human nearaersption hasglsp hgwrigede Sulisimate flyorpscgice 3as rBeaswred attag exdBtion cr oM

DNP- Pr 0- Leunddaistioniwdielingh af D=A2@arli420 nrhOfesplectd@oyn a/splettfofiuodmétér A sol ution

of the,enz Rgh,d & kSd-ady R 1;1?'5%3 f (et S 1 %}@5} epaL ed. The
reacti O% lgtﬁartéguh gﬁ dl% 1 tggtﬂ?'cg%l%s | nIco t SQ{ Utl on. The
lysis was mo to ed for I'0 min. unmedlately after adding the enzyme. A

cl eavage o Y
reactzons were performed at least in riplicate, The K; values-of the inhibijtors were

calculated from the intersection point of the straight lines obtained by the plots of v,/v;
vs. [concentration of inhibitor], whereas IC, values were calculated from plots of vi/v,
20  [concentration of inhibitor] by non-linear regression with simple robust weighting.

b) Second method

[ Assay buffer:
25 50 mM Tris/HCI pH 7.6 (Tris= Tris-(hydroxymethyl)-aminomethan)
100 mM NaCl/10 mM CaC12/5 % MeOH (ff necessary)
Enzyme: § nM catalytic domain (Met80-Gly242) of human neutrophil coliagenase

(MMP-8)

30  Substrate: 10 microM DNP-Pro-Leu-Gly-Leu-Trp-Ala-D-Arg-NH2
‘Total assay volume: 1 ml

A solution of the enzyme and inhibitor in assay buffer (25 °C) was prepared. The
reaction was started by giving the substrate into the solution. The cieavage of the

35  fluorogenic substrate was followed by fluorescence spectroscopy with an excitation and
emmission wavelength of 280 and 350 nm, respectively. The ICsp value was calculated as



35 fluorogenic substrate was foll owed by fl uorescence spectroscopy with an
excitation and em ssion wavel ength of 280 and 350 run, respectively. The

| CSO val ue was cal cul ated as 3 February 2004 WO 01/25217 -4 ehf@wﬁﬁ%’él 09535
the inhibitor concentration, which is necessary to decrease the velocity of
the reaction to the half in conparison to the reaction w thout inhibitor.
Table 1 sHBW23HE | Csfl val ues found in conparison w tREHBREOSFpounds from
exanple 5 26 and preferred conpound jpa. 118 cited in the patent :
application EP0869947 Table 1. 1CSO Val ues of MVP-Inhibitor (vs. MW-S8,
catal yti c domai n) Reference Conpound fromICS, [DM EP0869947 preferred no.
11860 exanpl e 2615 Conpounds fromthis inventionlCS, [nM Exanple 110

Ex | 24 EX 3 - . 14. | 3 - . 2 | 3 - .154EX'|A
S S L sesR sShrangARom Rjcl GesSario gl Gise B8 3R FroTpachSi g O SXATRI €

- no. 912 Hedwfflicanparisey to thopagtionyitheutdnhibilgpy. 114. 5 Exanple 5 - no. 125.5
Exanple 5 -no. 136 Exanple 5 - no. 1813 Exanple 5 - no. 199 Exanple 69

Table 1 shows the ICs; values found in comparison with the compounds from example
5 26 and preferred compound no. 118 cited in the patent application EP0869947

Table 1: IC,, Values of MMP-Inhibitor (vs. MMP-8, catalytic domain)

Reference Compound from IC,, [eM]

{ - EP0869947
preferred no. 118 60
example 26 15
Compounds from this invention IC,, [nM]
Example 1 10

Example 2

4

Example 3 —no. 1 4
Example 3 —no. 2 2
4

4

Example 3 —no. 15

Example 3 —no. 15 .
Example 4 10

Exarople 5 —no. 6 2.8
o Example 5—no. 7 13
v Example 5 —no. 9 12
Example 5 —no. 10 9
Example 5 —no. 11 4.5
Example 5-no. 12 5.5
Example 5 —no. 13 6
Example 5 —no. 18 13
Example 5 —no. 19 9
Example 6 : 9

10



é%r@6 &@ 2001 EPOOOO53E 3 February 2004 -18 51. R 10 15 202. 3. 25

68AdE of formuila HN Y NH O Patent clainms CDin V\hlchl& re 15553%{30053;
phenoxy residue, wherein the phenyl noiety can be substit gbrug

mor e hal ogen atons; hydroxy, C -C6 al koxy;gL1-C6 al kyl, cyan or ni tro
groups, and R2 represents pyrimdine, pyrazine or its N oxides or phenyl
substituted by -S02NR3RQ wherein R3 and R4, -are the sanme or different, and
represent hydrogen; Cl1-C6 alkyl, straight chained or branched, which can
be substituted one or several tinmes by OH N(CH3)2 or which can be
interrupted by oxygen, or represent Pot@¥ clapmsrein R5 is an al kyl group
whi ch can be substituted by NH2. Conpounds of fornula | according to claim
1 wherein R, is phenoxy substituted one or nore times by chlorine, ‘
‘brorxiinne, methyl or tert. butyl. Conpound of formula | according to

claim 1 whereby rogen and R4 represents hydrogen,
- CH2CH2OH; mz@?ﬁ?%ﬁé?gﬁﬂé&l CH(OH) - CH2OH, -CH (CH2OH) 2; -CHZ CH2-O
CH2CH, - & CH, CH2OH; or - C ( CH2OH) 3.

R1 R2

HN NH

\n/ @

O

in which
10 R, represents a phenoxy residue, wherein the phenyl moiety can be substituted

by one or more halogen atoms, hydroxy, C,-C; alkoxy, C,-C; alkyl, cyano or
nitro groups, and A
R, represents pyrimidine, pyrazine or its N-oxides or
phenyl substituted by -SO,NR,R,, _

15 ~ wherein R3 and R4, are the same or different, and represent hydrogen; C,-C6
alkyl, straight chained or branched, which can be substituted one or several times
by OH, N(CH,), or which can be interrupted by oxygen, or represent CO R,
wherein R; is an alkyl group which can be substituted by NH,.

20 2. Compounds of formula I according to claim 1
wherein R, is phenoxy substituted one or more times by chloﬁne, bromine,
methyl or tert. butyl.

3. Compound of formula I according to claim 1
25 whereby R, represént hydrogen and R, represents hydrogen, -CH,CH, OH;
-CH,CH,-N(CH,),, -CH,-CH(OH)-CH,0H; -CH-(CH,0H),; -CH,-CH,-O-
CH,CH,-0-CH,CH,0H; or -C (CH,0H),.

Amended claims



? E _? ¢l ai ms 26-09-2001.3 February 2004 -19 EP000953: 4. Conpounds of
ornufa’l according to claim1 selected fromthe group co stl n f EP000953¢
5- - (4- (4- Chl or o- phenoxy) - phenyl ) - 5- (4- pyri ni di ne- 2-yl - pi pe ?l?rH@ %f% m di n

e- 5°2,4,6-trione 5-[4-(4--Chloro-phenoxy)%phenyl]-5-(2, 3,5, 6-tetrahydro-|

1,2 ]b|pyra2|nyl 4-yl)- pyruru d une-2,4, 6-trione 10

5-[ 4-(3, 4- Di chl or o- phenoxy) =phenyl ] - -.5- (4 pyrim di n-2-yl - pi perazin-1-yl)-
pyrimdine-2,4,6-trione 5-[4-(3,4-Dichl oro- phenoxy) - phenyl ]

-5-(2,3,5, 6- tetrahydro [ 1,2 ]b|p razi nyl-4- yl)-pyrimdine-2,4,6-trione 15

5- [4-(4-B renp 5 of frsila T acgording o ofaiin} shlert@l Fomphpgeupzionsistingy| )

- pyrimdi ne-2,40§—tr|one 4- (4- _5 - [4-(4-Chl oro- phen oxy)-phenyl] -2, 4,-
6.-trioxo -hexahydro p yrim din-5 -yl- 2 0 piperazin-1-yl)

N- ( 2- hydr oxy- et hyl ) - benzenesul f onam de

4- (4-5- [4 (4-Br Omehlﬁﬂjcyheﬂbﬁ?ﬁyﬁdn?% ﬂ(ﬁpﬁmﬁiﬂe Q%&%M&%&Wﬁﬂﬁumne_

din-5-y pip era | ) - benzene ffonam de .
4-(4-5-[4- (4- Broﬁb‘éﬁgﬂ%&%) phenyl]-2,4,6-tri 0X0- hexahydro pyrim di n-5-yl -
pip erazin- | -yl)-N(2-dunethylamno -ethyl)-b enzenesul f onam de

4-(4-5-[4-(4-Chl hexa

py§| rni EZII n( 5-yl - %pllﬂ h&;@ J%h%oxwgﬂeﬁygh%&gélﬁo égﬁlﬁf#ﬂﬁlgdbmﬁﬂmﬁ“ 4-yD-
4- (4- 5-[ 4- (4- Chl pyunphieadyyd-tpdreny| | - 2, 4,

6-tri oxo- hexahydro-pyri m di n-5-yl -

pi perazin-1-yl)-N, N bis-(2-hydroxy-ethyl)-b enzenesul fonam de N-(2, 3

- Di hydriiky- pr opy|5)[44(344 P@hﬁﬂfg‘ﬁhﬁnm{@fﬂéﬂl“ﬁI‘(éfm’xlsﬂlﬂimehyl-p}phmzahyqﬂp 35
pyrl m di n-5-yl ] - z*?lﬁﬁ&ﬁb@ Aeyhsenzenesul f onam . de Arended cl ai ns

\26- 09 2001 - 3 February 2004 EP000953
5—[4-(3,4~Dichloro—phenoxy)-phenyl]—5-(2,3,5,6—tetrahydro-[1,2‘~}bipy1'aziny1—4—
yD-pyrimidine-2,4,6-trione

15 ) _
5-[4~(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-y1)-
pyrimidine-2,4,6-trione

4-(4-5 -[4-(4—Ch10ro-phenoxy)—phenyl]-2,4,GrMOxo-hexahydro—pyﬁmidjn-S -yl-
20 piperazin-1-yI)-N-(2-hydroxy-ethyl)-benzenesulfonamide

4-(4-5-[4-(4-Bromo-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-pyrimidin-5-yl-
piperazin-1-yl)-benzenesulfonamide

25 4-(4-5-[4-(4-Bromo-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-pyrimi din-5-y}-
: piperazin-1-y1)-N-(2-dimethylamino-ethyl)-benzenesulfonamide

4-(4-5-[4-(4-Chloro-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-pyrimidin-5 -yl-
piperazin-1-yl}-benzenesulfonamide
30

4-(4-5 -[4-(4~Chloro-phenoxy)—phenyl]—2,4,6-trioxo~hexahydro—pyrimidin—5-yl—
piperazin-1-y1)-N,N-bis-(2-hydroxy-ethyl)-benzenesulfonamide

N-(2,3-Dihyd:roxy—propyl)~4—4—[2,4,6-triox0-5-(4—phenoxy-pheny1)-hexahyd:o-
35 pyrmidin-5-yl}-piperazin-1-yl-benzenesulfonamide

® =
e

Amended c]airhs



e

s

?—ég%§§é81 15 5. 20 6. 7. 25 N (2 _ Ep o .
oXy=I - hydroxynet hyl -ethyl )-4-4-[2,4, 6-tri oxo-5-(4-phe Egﬁrﬁgr%%o)cl 0008538

~ hexahydr o- pyri m di n-5-yl]-piperazin-| -yl-benzenesul f onam

N-2-[ 2- (2- Hydr oxy-.et hoxy) - et hoxy] - et hyl -4n4-[2,4, 6-tri oxo-5-(4-phenoxy-
phenyl’) - hexahydr o- pyri m di n. - 5-yl.] - pi perazi n-1 -yl - benzenesul f onam de

N- ( 2-Hydr oxy- 1, 1- bi s- hydr oxynmet hyl -ethyl )-4-4-[2, 4, 6-tri oxo-5-(4-phenoxy-
phenyl ) - hexahydr o- pyrim di n- 5-yl]-piperazin-l -yl-benzenesul fonam de
4-(4-5-[14-(4-Chloro -

phenoxy) =pheny| | N2(24E16droki dx@ydresahetay] §-404-[ Tl B-tHo¥d-5-(4-phenoxy-phenyl)-
pperazt v 1 yT)- Iy Lo, by o1 T bl e pyret I B SRERe

sul fonam de N-(2-

1, 3] di oxol an-4-yl met hyl )-4-4-[2, 4, 6-tri oxo-5- (4-phenoxy- phenyl ) -

hexahydr o- pyri m g P LR yani de, P tical
Compost i ons. contar K haRaBRBELD el SADF A ERALGTRER Sleapidi o
clains 5 to 4 i nphayihitexebydmbipyriphdinaayBtiparatihyl-ddeepinabilfnaexdé pi ent s or

di luents. Use of conpounds according to clains 1 to 4 for the preparation
of a rnedi- canent having netall o-proteinase inhibitor activity. Use of

conpounds  accor dNrig-Fpdrekyila-bistawdraxy st tetint)l-4-4nd/4o6- triovor F-(ephstatyt c
activity. Amend eﬁhéiﬂyﬁ'—]i@cahyd:o—pyﬁmidin-S—yl]-piperazin-l-yl-benzenesulfonanﬁde

10 4-(4-5-[4-(4-Chloro-phenoxy)-phenyl]-2,4,6-trioxo-hexahydro-pyrimidin-5-yl-
piperazin-1-yl)-N-(2-hydroxy-1,1-bis-hydroxymethyl-ethyl)-benzene-
sulfonamide

N-(2-Oxo-[1,3]dioxolan-4-yImethyl)-4-4-[2,4,6-trioxo-5-(4-phenoxy-phenyl)-
15 hexahydro-pyrimidin-5-yl]-piperazin-1-yl-benzenesulfonamide

5. Pharmaceutical compositions containing as active ingredient 2 compound
according to claims 1 to 4 in admixture with pharmaceutically acceptable
excipients or diluents.
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6. Use of compounds according to claims 1 to 4 for the preparation of a medi-

cament having metallo-proteinase inhibitor activity,

7. Use of compounds according to claim 6 having antifumor and/or antirnetastatic

25 activity.
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Amended claims



