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Abstract: Conpounds of formula (1) in which Rlerr] represtfikrugry 2004
substituted or unsubstituted phenoxy. phenylthio, phenylsulfinyl,

phenyl sul f on phenyl ami no or phenyl methyl residue, and R2 represents an
optianal I y¥ ﬁ‘ﬁ‘g{ Wiuted aryl or heteroaryl residue, wiYFERPAISHo- prot ei nase
i nhibitor activity.

New Pyrimidine-2,4,6-trione derivatives, processes for their
production and pharmaceutical agents containing these compounds

This invention relates to new derivatives of 5,5-disubstituted pyrimidine-2,4,6-triones.
These compounds show a marked antitumor and antimetastatic activity

10 In normal tissue there is an equilibrium between synthesis and degradation.
Extracellular matrix is degraded by proteinases which belong to at least three groups of
matrix metalloproteinases. These are the collagenases, gelatinases and stromelysins,
Normally there are specific inhibitors for these catabolic enzymes such as
o2 macroglobulines and TIMP (= tissue inhibitor of metalloproteinases (MMP)) so that

15  an excessive degradation of extracellular matrix does not occur. Adamalysins are a
related group of proteinases.

A prominent member of the adamalysins is TACE (TNF-a.-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
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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
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-2 3 February 2004 PCT/EPOO/ 09535 a nunber of conmpounds are known fromthe
literature (see e.g. the review article of D.E. Levy, A M Ezrin Energing
Drugs 2, 205-230 (1997), M Wittaker, P. Brown, Curr. Opin.

Di scoveryDev. (1998), 1(2), 157-164. or are described |n3t3fém|9a’t?@8‘ff
literature, mainly with a hydroxanm c agld 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, VW)AV9005719 by British Biotechnol ogy,
EP- A- 489 57Phisy Cel ltech, EP-A- 320 118 by Beecham US-A-459 5700 by
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nmet al | o- prot ei nase i nhibitors over the conmpounds clained in EP0869947 and
al so show good oral availability. 25 The present invention therefore
concerns compounds of the general formula | RI HN 1K NH (n 3 February 2004
-3 in which R represents a phenoxy residue, wherein the phenyl noiety can
be substituted by one or nore hal ogen atons, hydroxy, Cl-C6 al koxy, Cl-C6
al kyl, cyano, or nitro groups, preferred are substitutions in para and/or
nmeta position by one to two substituents. 5 R2 represents pyrimdine,
pyrazine or its N-oxides or phenyl substituted by - SO2NR3R4, wherein R3 and
R4, are the sane or different, and represent hydrogen; G -C6 al kyl,

strai ght chai ned or



branched, which can be substituted one or several tinmes by OH N(CH3)2 or
whi ch can be interrupted by oxygen, or represent CO R5, rein .S an
al kyl group which can be substituted by NHx. The present ?ﬂé@ﬁ?@yﬁigﬁso
enconpasses pharnaceutically acceptable salts or prodrugs of the 10
conpounds of fornmula | as well as the use of these conpounds to produce
phar maceW? #4528 gents. 3 February 2004 WD 01/ 25217 PCTLEER/8535 -4 | f
conmpounds of the general formula | copntain one or several asymmetric carbon
atons, the optically active conmpounds of the general fornmula | are also a
subject matter of the present invention. 5 Conpounds of the, general
formula | can be synthesized by well-known processes preferably in that
.conpounds of the general fornmula 11 Rl 10 in which Rl has the
above-nentioned neaning and T represents a | eaving group such as Hal or
OSO02R3. Hal denoting chlorine, bromne or iodine and R3, denoting an aryl
or a nethyl residue, are reacted with a conpound of the general fornula
1l HR2 (111) 15 in which R2 has the nmeani ng stated above and optionally
converted into pharmaceutically acceptable salts. Conpounds of the general
formula Il Ifegmpqsledggfﬁlﬁfégw&@vﬁ% Laoatamgpe PICKGH REYTIINEET SHRppatonsg

pr ocedur esthe dfically axivectaniplimsy the gemkrad €ornié 1 Gretatso @setiedbrongriofithed i n t he
5-posi ti on can hengynt hesi zed by reacting the appropriate bronomal onic acid
di al kyl esters wth urea (e.g, Acta Chim Acad. Sci. Hung. 107 (2), 139
(1981)). The corresponding brom nated or chlorinated conmpounds of the
gener al $ o€ompandd of dkeergeheral doraitanledn by synthagtadipy weplyknpwi plioprsse®, 4, 6-t ri ones
substitut eﬁcﬁﬁb Jin BAeYpointlis bh@e SeRps kdrn@A M t h brom ne 25 (anal ogous to J.
Prakt. Chem e 136, 329 (1933) or J. Chem Soc. 1931, 1870) or sulfuryl 3
February §884 WO 01/ 25217 -5 PCT/ EPO0O/ 09535 chloride (J. Chem Soc. 1938,
1622) or csuccinimde or simlar bromnating agents. Such
procedures ar 50 described in EP0869947. Ami nes of the general fornula
1l are co | yravail abl e or are usually known in 5 the literature or
in analogy to 6SClyl bed nethods in the experinental part.

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]



Pyrimdine-2,4,6-triones of fornula Il with.T representing hydrogen can be
pr epar ed accordl ng to known nethods by reacting nmalonic acid esters with
urea (see for exanple J. Med. Chem 10, 1078 (1967) or Hef Vebiewy 2804m
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
but anol | WAH85%F esence of an appropriate sodi um al cohRSFTAER0eEE3S

t enperatures between 40C and 100C Thesmal 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

Rl has th ' .o} i h

R 20 (a) WERE %Fﬁ%i?er%%* A M
esterifi cataf:"?i’i‘F PE? RitrAcassibed nBBRYMRI Exanpl es for these
reactions can be found i n Houben-Weyl Vol E5/2 , J. Org. Chem 46, 2999
(1981) and A%Jﬁ&ofﬁnageﬁeral@&%maiﬁ%m(c%%%@}m@mm@srﬁéugub@yﬁﬁ%nﬁl formul a |

can cont ai ne or sever e s.ang can . 25 t h n be present in a
raceni c 2or WG HAMEY f%ﬁ‘r’*‘ﬁ? ‘35}9? %écr’fcbtgé]f?\e&ﬁfén S SRFHTSYA AR be separ at ed

according to known nethods into the enantioners. Preferably diastereoneric
sal ts whi clpysamitess, &e-wnaéﬁdorhmlacmmalrkﬂresaﬁﬁngmymgenfcmmﬂeﬁawamthe racem c

mxtures Pl EEPLIRAIY AR ObifRgAdnlleld S : aaSS & EAGhbEn Wi Lh an

optically act ic acid,

mal i ¢ acidJ: Mathhemaﬂ 0781964 wfirs Ghime Agta 34 459 GRPDNPhamasiaBeal |y acti ve
kam ne soch (Bs65 @98R)) d-EPORGR4 T Thp heactitns &t hydalytandsd capinettoholesuclyss ni di ne or

ci nchoni di thaﬁtl)lk&hdnGF'or%atlaﬁoim g ;egen@é &3hia Bﬁoﬁﬁ{etsgdlunlﬁﬁoﬁaatgﬁt My salts,
amoni um sa ts, acetates rochlorides are mainly used as

phar maceutl?f%ﬂ 6(?(9%‘%1%{ Cahi ch are produced in the usual manner
e.g. by tltratl ng t he corrpounds wi th inorganic or organi c bases or

i nor gani ¢ aGk Bsiohit@hid @%ere wlich SRiestvd frdicprémntioperpafimidig 1)y,6r oxi de, aqueous

amodNl 35 yrones are known from the literature or can be produced according to processes known
from the literature. A convenient process for the preparation of malonic acids where R1
has the above mentioned meaning is described in the following scheme:
CH, (@ ' COOH ) COO-Et
< > < —_— R1—< :}—-’ - R1 -—(: >—-—’
J (c)
(a) Willgerodt-Kindler reaction
1. sulfur, morphohne
2. H,S0,
COO-Et
{b} esterification R4 4©_<
{c} Dimethylcarbonate, NaH COOEt
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



Cl - C4-al kyl -am nes such as e.g. triethylam ne or hydrochloric acid. The

salts are

new conpounds of fornmula | and salts thereof according to
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20

25

30

35

are ad e M xture is 10 heated with stirring for 7
reflux. After cooling the mxture is diluted with
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
(such as liguid 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-
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
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

esters.



wat er and extracted with nmethylene chloride. The organic phase is washed
with water, dried and evaporated to yield 38 g of a crystf line solid.
Mp_66-68 C. B) 2- 4- 4-Chloro-phenox -hen 1 -norpholine- 42 FEOUENAH0G one
15 12.4 g of the product obtained by the above procedure are mxed W th

sul fur (43‘8} and_ norpholine (8.8 nm). The mxture is heated to 150 C for 2
hrs, cool 8P P2 h ice bath and treated with ethanol ( REWREPOPEE 30 i nutes.
The precipitated crystals are collect@d and recrystallized fromethanol to
yield 13 g of the title conpound. Mp. 104-105 C. 20 O

(4- (4-Chl oro- phenoxy) - phenyl )-acetic acid 10.4 g of the conpound prepared
in step B are heated together with 50% sul furic acid (200 ml) to 130 C for
.8 hrs. Aft%ae\.ggling to roomtenperature, the reaction mxture is 25
diluted wt ter (300 mM) and extracted with ethyl acetate. The organic
phase is washed W th water and subsequently extract ed W|th 2N sodi um

car bonat e Soft{$-iCintoro-phe ey B-5p g it

hydr ochl or i2¢4,@afidhe €t hyl acet ate i s added, the organl c phase is separated,
dried and évaporated to yield 5.1 g of a brovvnish residue. mp.98-100 C
30 D) (4-(4-Chl oro-henoxy) phenyl) acetl c acid methyl ester 5.1 g of the
product frd¥h st nylreth#se§anol (50 m ). The solution is
cooled to -10 C and treated vvlth thionyl chloride (3 m) and subsequently

heat ed_undgip s, ggét%ag&én9£24'4nglsrﬁwp@mrdﬁe&ﬁpﬁfwmm ) evaporated and

-5 i l.l‘ £ - h

the residu 1 SSO w th water,

se |
dried and dvapPRioad 765 gl en gosssimcighonss (29 S i i Ve
E) 2- (40( 4-hehtdowith pimemonioy ] hys hedst ryAunmAfiericoolingite wixined ingilutebwith 3 February

t(%ggﬁonz:tcll P satéﬁr §M§Q@m§lbm}1ﬂ;ﬂd§ e Y oo t F:gm)wrageg glt mg;? )altl ned
u i
in step D. %Tﬁ%% ?pl?gaéeq%gng fk&o%dwgbﬁ‘&en%%rda]&‘upl&nou@ cool gd and pour ed

into ice water and extracted with nmethylene chloride. The extract is dried

and evapor @ed 2-p4-g4-Ehirophéndady)- Ibliwylj-}nb}paomﬁmpﬂwﬂdnmﬁman oil. F)

5- (4- (4+Chl or o- phenoxy) - phenyl) pyrimdine, 2,4; 6-trione 10 Sodi um (800 ny)

is di ssol ved i n_et hanol .. To this ol utlon IS aglsmg l.5 (1.65 g)
ghged)

and a sol utl#-8® obfhepresug de B5EBe s PEPCedyss e Prred At The
m xt ure i s nwgdbBok (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.



for 3 hours under reflux, cooled to roomtenperature, treated with ice
water (100 m) and acidified with dilute hydrochloric aci The
precipitate is collected, washed with water and dried to @FEPF&%@ZQ% t he
title conpound. Mp. 257-258 C. 15 G 5-Bronb 5- 4- 4-Chloro-henox -hen 1 -
m di ne, 2 ione A suspension of the conpound obtained in step F (6.3
a9), Nbroﬁ%o‘él@%%‘?m mde (4.1 g) and di benzoyl per oxi dePFHBI¥AIIS i n car bon
tetrachloride (120 m) is stirred for83 hours at 20 roomtenperature. The
m xture is evaporated, the residue extracted with ethyl acetate. The
organi ¢ phase is drled and evaporated to yield 7.5 g of the title conpound
as athick oil. H 5- 4- 4-Chloro- henox - hen | -5- 4- mdine-2- 1- i
.erazine - djne- 3.24.51-Chifrofhtdox PishedyIFRbIdAiL 88ld Bimetlyeest@mpound from step G
(410 ng) in nmethanol (5 ni) s treated wth N (pyrimdin-2-yl)-piperazin
(330 ng). The mxture is stirrred for 24 hours. The resjidue obtained after
evapor at i orf §Epenpien plsadipmdpdnge 1 ee) ia disethyhearsgria fHPmD driredief flca gel with
30 net hyl enedrh efrpetefurstitamheprodidt aistaigtd ie sep DPOid ixgiwroik hedwei to 00 &y ant
fractions ol s ddled 2l pBlred 1y ,L%h@; a%g@ﬁ%u@ai“ﬁﬁ n@&yﬁﬁpm&m stipol i d

f 4 WO 01/ 25277
:D(é'?'?tE:DO:)/eSQS {rgéls_‘gs( ec%r@%%?e%%/ yield 5.7 of the title compoun Q]O 01725

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

1, 2" ] bi pyr gz nyggﬁ(ﬂéﬂlem% QIE_&H% @-@Eﬁ.ln@aﬁlémnﬁt&nzhe title conpound was
prepared by “anal 0 exanple step Uusi ng

(pyrazin-2-yl)-piperazine instead of the N yrlmdln 2- g era2| ne
yiel di A 460dmm (BFmgiedissoiedinctimpolRlmisTa Séﬁ@ﬁﬂ‘h@@@deﬂluﬁétﬁ 6> g)dentified

by mass speaad 5 sylgion f the dépound 4iZinddabberifethancd (SThg). The mixwireily heaspounds wer e
pr epar ed “%r’%oﬁ@%ﬁ&?&ﬁ&%ﬁﬁd fbfm%%ﬂr ru%BL@&ritﬂ&c wiRdr ¢D6 hor ophenol by

the corres nal cts wer e nt i by mass
spectro mat Aregidoric acid. The prec:pitate 18 co]lecte washed with

water and dried to yteld 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,



| 5-[ 4- (3, 4- Di chl or o- phenoxy) - phenyl ] - 5- (4-pyri m di n-2-yl - pi perazin-1-526
yl)-pyrimdine-2,4,6-trione

25-[ 4- (3, 4- Di chl or o- phenoxy) - phenyl ] -5- (2, 3, 5, 6- t et r ahydr o2 Egiguary 2004
[1,2']bi pyra2| nyl -4-yl)-pyrimdine-2,4,6-trione

35-[4-(2,4-Di chl or o- phenoxy) - phenyl ] - 5- (4- pyri m di n- 2- erazin- I-526
yl)-pyri Ve PGS P74, 6-tri one ¥CT’EP“E°9535
45-[4-(2, 4-Di chl or o- phenoxy) - phenyl ] -%-(2, 3,5, 6-t et rahydr o-526

[ 1, 2" 3bi pyrazinyl -4-yl)-pyrimdine-2,4,6-trione

55-[ 4- (2- Chl or o- phenoxy) - phenyyl ] -5- (4-pyri m di n-2-yl - pi perazin-1-yl)-492
pyrimdine-2,4,6-trione
.65-[4-(2- dﬂng,@m@enoxy) -phenyl ]1-5-(2, 3,5, 6-tetrahydro-492 |

1, 2" ] bi pyrazinyl -4-yl)-pyrimdine-2,4,6-trione

75 [ 4- (Phenoxy) phenyl] 5-(4-p r|md|n 2-yl - p| perazm I-yI)-458

pyri m di ne-SF444-6 gp0xyipiicayl]-PHAAE S detrahdngyf | .2 y1-d-1
1,2']bi pyr@hmdm@w)mﬁé8 pyrimdine-2,4,6-trione
95-[4-(4- I\/Ethy1-phenoxy) phenyl]-5-(4-pyrimdin-2-yl-piperazin-I1-yl)-472
pyrimdine-2,4,6-trione 3 February 2004 WO 01/25217 -1Q_PCT/ EPOO/ 09535

105- [ 4- ( 4- VB¢ HYlF cOmpaprRibRas PEREtY by anplqgy toxexgmple d siep Hisings34 ms I

1, 2' Jbi pyr &gyrayi-2-41)pipesapivie insteati ofehe2N4pyGintidin-Gnd)-piperazine yielding 460 mg
3/-|1)5 {33”(?“ to?{htehﬁyE%Ilém?é}l?ﬂgﬁgﬁoﬁnﬁﬁﬂadﬁé‘i&éﬁﬁéﬁﬂﬁﬂk Bedaotheny! RR;AzZi n- | -514
125-[ 4- ( 4- t8$t But yl - phenoxy) - phenyl ]-5-(2, 3,5, 6-tetrahydro-514

1, 2" 1 BPpyrazinyl -4=yl)-pyrimdine-2,4,6-trione

35-[4(3, 4-Di net hyI phenoxy) phenyl]-5-(4-pyrimdin-2-yl-piperazin-I|-486
yl)-pyrim Iy % 6-trione

145-14- (3, ﬂ"Hetshyl phenoxy) - phenyl ]-5-(2, 3,5, 6-tetrahydro-486 |

1,2 ] bipyrazinyl-4.-yl)-pyrimdine-2,4,6-trione

155-[ 4- (4Bﬂmaﬂﬂlphﬁ@mmyboupﬁmgt&ﬂreﬁarédﬂusmgﬁhmrdmeﬂuﬁs(yﬂexqungﬂell@lanmg yl)-537

pyri m dineyZythrSintdol byPBe ding phenol Thcﬁ al products were identified b
165-[ 4- %4 Bromr)(ﬁz%ogno)g? coﬁﬁ(saprfy ™ cnos , 5, é] tper?rahydro 537 d

mass spe

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'Tbipyrazinyl-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




[1,2"] bi pyrazinyl-4-yl)-pyrimdine-2,4,6-trione Exanple 4 5

4- (4-5-[4-(4-Chl oro-phenoxy) - phenyl ] -2, 4, 6-tri oxo- hexahydr o- pt))/rlmdln 5-7ZI -
pi p erazin-1-y))-N-(2-hydroxy-ethy))- benzenes u | fon ani de’ Rybiapy204d
oxy-et hyl)-4-piperazin- | -yl-benzenesul fonam de 10

4- Fl uor o- S‘g(p &fesul fonyl chloride is dissolved in dichloronethane (20 m)
and treat A% a sol ution of ethanol anvne (1.2 m) TGERROMISH: onet hane
(10 nii). The mxture is stirred forll- hour and extracted twice with water
(50 mM). The water phase is saturated wth sodiumchloride and extracted
twice with ethyl acetate. The conbined organic phases are dried with
magnesi um sul fate and evaporated. 1.4 g of the resulting 4-fluoro 15
N-hydroxygt h§l + b s uldLe . _21 sgelrd.n water (1pgy ) and
treated wijth IIIFF;J@I ngﬂ(“zﬁrﬁm . ﬁgi 3>§;§ure I's refluxed f 475‘6 hrs and
kept at rd 1 Y)Yy " ’ eis collectled, washed
with littlle! t%E4—éﬁ1°rdrt1ﬁuhédh¢n@X}91pé¢rdﬂ]ﬂ§ (@-pg'umidm-ﬂﬁbplptmlcomr d
identified by rmﬁﬁyrﬁﬁeﬁ,gmg{mﬁbye(APCI [ MMHl = 286 3 February 2004 WO
01/ 25217 [ 5 I B 4- 4-5 I phenoxy-p yi

72, 4 61 ri|oXb- | ety SO AP Sl S (235 At St

pi perazi n-{l -y1 W]Qmm@?ﬁﬁvﬂbmﬁwlﬁmhéﬁééﬁ@@ul f onani de A solution of the
conmpound flr @ ks pplEDimeyPeRANS pheryR3q4 Fihimidin-PRLFipsadin-{ 5 Mde) (5 1S
treated wijth N ;Mﬁﬁé 4%-1%)41119'4 p| pera2| n- 1- yI benzenesu] f onam de (330
n’g) (See abov Fre—m—dtuf tHrred 24—hoeurs—Fhe—+esidde obt ai ned
after evapotét t | DH-Gr-Prrsthy-ghesendphem i tuR . SitteEryint ogr aphe#fon silica gel
(i th net hyl enchll gfbiderazingiayippyrin(idinéd 4 geriedeuent . Pool i ng of| t he|rel evant

fractions yyel as. Qr.pNous;-Ssol i d
i dentifieq %5 d§ %rg%? icl)%rrgg%f%ry&ecﬂ i%I |92§§H$&W 5?’375 The
foll ow ng _Q_Q_I:qg;d? -&487 ?ﬂ?r ed._usj ng the pr ocedures of ex r‘rpl e 1

substi tutijnip 1&5[44(4€Brbmmpp¢wm+phvdyﬂ]hﬁ-(2tﬁé @mtramadpendi ng pheno$¥’ where

needed. The p||[@Qr]giﬂrgﬁnﬁ_atﬁngﬁe_ga%_h%,@par ed according to exanple 4

pr ocedur e A—and excitangr ng-— et tranotanr me-wt T the appropriate—am ne. The
final products are identified by mass spectronetry. No. NanmeMs results APCI

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



M-H | 4-4- [2 4, 6-Tri oxo- 5- (4- phenoxy- phenyl ) - hexahydr o- pyri m di n- 5- yI] 536
pi per azi n- 1-yl - benzenesul f onani i dei
24- 4-[ 5- (4- But oxy- phenyl ) -2, 4, 6-tri oxo- hexahydr o- pyri mi di n3§e9ru]ar35a(g)4
" pi perazin-1-yl -benzenesul f onani de _

34-[4- (5Bi phen I-4 yl -2, 4, 6-tri oxo- hexahydro-pyri m di n-5- I)-520
pi per.azi n- "? M enzenesul f onam de | PCT/EP00/09535
AN- (2- Hydr oxy-ethyl )-4-4-[2, 4, 6-tri 0Xd-5- (4- phenoxy- phenyl ) - 580

hexahydr o- pyri m di n-5-yl ] - pi perazi n-1-yl -benzenesul f onam de
5N, N- Bi s- (2- hydroxy-ethyl)-4-4-[2,4, 6-trioxo-5-(4-phenoxy-phenyl)-624

| hexahydr o- pyri m di n- 5- yI ]-pi erazin-1-yl- benzenesul f onam de
64- (4-5-[4-d,4- By R X
pyrim din-5-vyi= % [
74- (4-5- [42@&3@—&* Az i ladts i °tr|oxo hexahydr o- 686
pyrim di n-5-yl - pi pera2| n-1- yI) N-(2 di rrethyl am no- et hyl) -
benzenesul fH&hitio 8f the compound from cxample 1 procedure G (230 mg) in methanol (5 ml})

8N- ( 2- Di ST qft' ?%lea%ﬂ(j\f.ét.ﬁy réxy )j_lly@ nesu fygbenzgleéﬁfogéx%d@ &)_sa@rrpé?{sgc 551

yrim di n 5- I pera
94- ( 4- 5- 14-2paye Pxﬂvesmmféﬁ Ay The residge phtrigstrfiseispsration.of ths70

kKpynm di n- Seaglionphizauaiz clirorhatpfripHeé o dliexgel #dinmmbglendMoridd/hi2hadol - 12 3
Fi bE Zagy[ 4219 aE) gﬁérﬁ%@‘ 1 %gé e eva.nt mmns e]dst 1r8|6 mg of the title cgm%ound
10pyri m di 5“ W" °H%$°é‘§ %“?( °‘Bﬁ°§°°€% “P‘Rﬁgﬁ&@/ﬁg?ﬁyl ) 658

benzendd@sul f onam de

\llN-(2 3- Di hydroxy-propyl)-4-4-[2, 4, 6-trioxo-5-(4-phenoxy-phenyl)- 610
hexahydr o- [ﬁ)él’l rq%l n-5-yl]-pi perazi n-1-yl - benzenesu] fonam de 12

?N- (2- Hydr OXY- npe Aydr oxynet hyl -ethyl )-4-4-12,4,6-tri oxo-5-(4-

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 | |




phenoxy phenyl ) - hexahydr o- pyri m di n-5-yl ] - pi perazin-1-yl- 610
; benzenesul f onam de

phenoxy phenyl ) - hexahydro pyri ni di n-5-yl ] - pi per azi n- 1-y| - 3 February 2004

I benzenesul fonam de

144- (4. 5_[\’@6 - Chl or o- phenoxy) - phenyl ] - 2, 4, 6-tri oxo- hexahydr o- 644

~ pyrimdin- sﬂf’peram n-1-yl)-N-(2, 3- dhydroxy pr opy| ECTHFEMYBMEs Ul f onani de
1514- (4-5-[ 4- (4- Chl or o- phenoxy) - phemyliZ]-- 2, 4, 6-t ri oxo- hexahydr o- 644

| pyrimdin-5-yl-piperazin-I-yl)-N(2- hydroxy-l - hydr oxynet hyl - et hyl ) -
enzenesui fonanude b 164-(4-5-[4-(4-Chl oro-phenoxy)-phenyl]-2,4,6-ti

oxo- hexahydr 0- 658

pyrimdin-5-1¢ - ﬁ){ﬁaé{h@f(ﬁﬂbm;ﬂmémkw[pzer(yﬂ gHroxg-hetahply) - et hyI Jes8
benzenesul f onarpxanidin-5 -Yl-PlPerazm- -y1)-N.N-bis-( hydrOXY-elhyl)- ‘;

174- (4-5-[ 444 ‘penzcnesulippamy \,\ f\hnn\ll'l 2 4 _B-trioxo-hexa hurlrn

oyt a5, U NG R m;mgg S hm]’

1- benzenes =
181 N- ( 2- Hydr OXyprlodk A an s St ﬁ%’%c‘ o2, 6- t 1| 0X0! 5-{( 4- 640
n5y plperazm | -yl -

phenoxy- phenyl )Edﬂg@gagnyfdﬁ@nwrl
| benzenesul fnayi2de-(2-Hydroxy-ethoxy)-ethoxy]-ethyl-4-4-[2,4,6-trioxo-5-(4- ' 668
194- (4-5-[4-( 4-'1@hhwoﬁhfph®rmxa}l)fdfpmwd]lrk2-yl4,pﬁ’eltaﬂmdmd hexahydro- 674 1
pyri m di n- R V’I-{Il?ﬁ‘;ﬂﬂ h\/1\ -)I\Ih( 71]hz\"4d§ &Y\I Ih Iailhdqu hydroxynet Hy -
a oro-phénoXy)-pheny -trioXo-hexahydro- i
ethyl)- benZe estl®y Efﬁ(i{’%lperazm- 1-y)-N-(2,3-dihydroxy-propyl)- :
, ! benzenesulfona:mde i
{ i 15 |4-(4-5-[4-(4-Chloro-phenoxy)-phenyl]}-2,4,6-trioxo-hexahydro- ,
E pyrimidin-5-yl-piperazin-1-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- f
benzenesulfonamide i
!
}

6aq

19 j4-(4-5-[4-(4-Chloro-phenoxy)-phenyl}-2,4,6-trioxo-hexahydro- i 674
pyrimidin-5-yl-piperazin-1-yl)-N-(2-hydroxy-1,1-bis-hydroxymethyl- E

ethyl)-benzenesulfonamide

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



5 Exanple 6 - N-(2-0xo-[

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

imdin-5- 1 - i erazin-l- 1-benzenesul fonani de The product® 6FPrE&AN08 5,

no. 11 (120 ng) is dissolved in a mxture of 10 dichl oronethane (5 m) and

tetrahydrofurane (5 m). The solution is treated with N, N - _

car bony! - $AM*¥A%0l e (65 ng) and stirred for 4 hrs. atPGTEEAYPEper at ure.

The solvent is evaporated and the regi-due chromat ographed on silica gel

usi ng di chl oro- nethane/ methanol (9:1) as elution solvent. Evaporation of

the product containing fractions yielded 60 ng of the title conpound. nass

spectrum APCI [MI-H =636, 15 [MH = 634 6-trioxo-5-(4- 13

AN 2-[ 2- (2 geushpxy - et hoxy) - et hoxy] -ethyl-4-4-[2 4 3 February 2004

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

N- (4Anm no-butyryl)-4-4-[2,4,6-trioxo-5-(4

phenoxy- phwwmﬁm&gﬁpmﬂmwﬂ&s—@r_phxﬁ&xy@ha@rymaﬁy&o-pyﬁmidin-s-

-yl -benzenesul fonarni'de 5 A) ]

4- ( 4- BenzyMlpincpaial yirhenzoppsplipremidnesul f onami de '

4- Fl uor gbenzenesul 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 mA¥t ur &(4-Bergzpl-mipdreairettyl)denndspléonamideh cool i ng and overni ght at

roomtenperature. The reaction mxture is acidified and the organic

sol vent evaporated. The residue is extracted wth ethyl
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).



acetate to yield 20 g 4-fl uorobenzenesul fonam de, which is dissolved in
water (300 m), treated with 1-benzyl pi perazine (102 g) and refluxed for
24 hrs. The reaction mixture is filtered to yield 26 g ofs FeRruany20g4
conmpound. (mass spec APCI [MrHJ = 332) 15 B) :
4-[4-(Piperazin-1-yl)-benzenesul fonyl am no] - 4- oxo- buty!l -carbam c acid tert-
bu | estePB?F{N-tert.-But oxycarbonyl)-ani nobutyri c HIEFYESH5 g) s

di ssolved in tetrahydrofurane (30 mi-and treated with

N, N - carbonyl diimdazol (2.5 g). The mxture is stirred at room
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) is added and the
m xture iscgtirNgdAnSvebiinghu.4-[2 ieiriond-y-eRbhdnbx eptRdl}-Réxaihdennd the resi due
m xed with di chloromet hane and 25 water. The ,.cci)r gani ¢ phase 1s separated,
dried and the sRYEEBHP-S(LpRTans}yl-beqzenesulionaiuds 5 chr omat ogr aphed on silica
gel using dichl oronet hane/ nethanol (9:1) as eluting solvent. The product
is subjected to catalytic hydrogenation in nethanol using Pd on carbon to
yield 2.5 gh@proé%oht@lmdenetyﬁw{rgﬁns reaqied anadopeusinpexamplp Hprosedess} - 3 February
2004 01 - ,%51315,1_@1 . v ;

N-(4- X\%’ no%gt% ;b g@ﬂ‘&f@?’lﬁ:”? Of%lgt r'i'oxo- ‘15]{1? 2214 ’Shnélﬂ%ek&ep!ﬁ%erﬁ;ﬁ?oﬁgighydr o- _
pyri m di n- prepartd pialpgeushi tn the-pydcedyass desvaibed ih gramrilelbsubbiéutingderuet obt ai ned in
procedure IS eact. I ) wi th 5-brono
5-(4-( phenggg%og’lbeﬁgﬁ%}%d‘zh%goﬁi P%Q%?%%méﬁg@@?@%ﬁgﬁgro%rﬁ-%%fgg% (fqéir_gloé% ound is
prepar ed aisalingjewusihy 4thdsdlinen pf HCEid icxsned Ader § lpmd ati rpore jeanpplmrelths ubst i t ut i ng

the p- chlorophenol wih phenol. To nove.t he BOC: pr ot i.ng group the

br oduct (Z%Utf?é‘)'sgqc?t?#?g e\fgsb‘luf’ﬁ’%m{fgﬁ“ég%eﬂo%eﬁg} Iﬂoinetggoxane. After 1
hour ator oesmpcRAR Ghads ypeeninh APCS V4l ] o621)s decanted and t he residue
triturated with ether to yield 180 ng of the title 10 conpound. (nass
spectrum APCI [ MtH] = 621). Exanple 8 15 20 The foll owi ng conpounds are

pr epar ed ug’kmpﬂel@e procedures of exanple 7 substituting

4-(N-tert. but oxycarbonyl)-am no-butyric acid with the appropriate N

tert. byutoxycarbonyl protected am no acid. The final products were

i denti f i ed Thyfollasiaig capgmhdsietreparedisinpleepfisedures 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
resnlts
e APCI
£ [M+H]

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)- 635

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)-benzenesulfonamide




results APCI

1IN- Am noacetyl -4-4-[2,4, 6-trioxo-5-(4-phenoxy-phenyl) - hexahr\f_dr 0-593 pyri
m di n-5-yl ] - pi perazi n-1-yl - benzenesul f onami de 3 February 2004
2N- (5- Ami no- pent anoyl )-4-4-[2, 4, 6-tri oxo-5-(4- phenoxy- phenyl)-635
hexahydr o%‘pé}/ri m di n-5-yl ] - pi perazi n-1-yl - benzenesul f onam de

3N (5- Ami REEP&thnoy| ) - 4- (4- 5- [ 4- (4- chl or o- phenoxy) phBEIER®SH 6- 669
t ri oxo- hexahydr o- pyri m di n-5-yl - pi pergzi n-1-yl ) - benzenesul f onam de

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

tri oxo- hexahydro pyrim di n-5-yl -pi perazin-1-yl)-benzenesul fonam de 3
February 2004 WO 01125217 PCT/ EPO0O/ 09535 -15 Exanple 9

2- OX0- 2- (4-Ekalngled 6-trioxo-5 (4-phenox - henyl)-hexahydro-p

m di n-5-yl J- pi perazin- 1-y -benzenesul onyl am no)-ethyl -carbamc acid
4- met hoxy- phenyl ester 5 The product of exanple 5 no. 1 (140 ngy) is

di ssol ved 200£5-2M-2{ 0084208 (4 bHerfBh)-phendl) HEEhhyarb #&jdﬁiﬁyijﬁiﬂ@ in{ 0. 14 )
and tr eat ed-yibehkedes Dxyphenyl[citbaniobad Pidhoxy-phényldsirur € 15 stirred for

90 min & roomtenperature and evaporated. The residue 1s chromatographed
on silica gel using.dich]qro ne/ met hanol. ((9;1) ag el yent. Pooling 10 of
the rel eva%ﬁef’?"a'é(itggmieglnagghggﬂéjmgfssqﬁ@”E‘?l‘ﬂﬂ@)o ﬂﬁﬂ%ﬂﬁ.ﬂh)(’l\/ass spec APCl
(MrH) = 74mxed Wixadipth@iarhbie 1014 M) afdiesatdd avithelQémbphdniRhiofofdrRkie] on of MWPs,

for exanple HNC (114MP-8), the catalytic domain (isolation and
purificati gﬁeglé’g&*bsrsuérf%l#ﬁp%m%ﬂﬁ?@é?‘?ﬁ@eaRﬁéY%R@Eateﬂ’:T,heGﬁtdé‘? o

Hi | | emann, c&-oma%@ﬁgﬂ'ﬂrop sifica gel S6RE &M SrombthaB/RGREB] (98) 8Pdyet. PESiRg  ConT nun.
(1993) 191, 319-326) is incubated with inhibitors having various

toncentlPat o He rel tienswielded 20 meiof the fitle pempouad MpHFPeARCT M

- conversion-0fg3p standard substrate is neasured in a manner anal ogous to
Gans F. et al’., FEBS 335 (1993) 76-80). The results are eval uated by
plotting the reciprocal reaction rate against the concentration of the
i nhibitor. The inhibition constant (Ki) is obtained as the negative
section of éhe absci ssis by the graphical nethod according to-D xon, M,
Bi ochem JExamgledfigss) 55 °170-202.
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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 a2 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.



The synthetic coll agenase substrate is a heptapeptide which is coupled, at
the Ctermnus, wth DNP (dinitrophenol). Said DNP residue enche gy
steric hindrance the fluorescence of the adjacent trypt O&E%E”Wﬁ)ﬂ
hept apepti de. After cleavage of a 30 tripeptide which includes the DNP
group, the tryptophane fluorescence increases. The proteol ytic cl eavage of
t he substr ‘??a%gﬂérefore can be measured by the fl uor esEHEEY%P]| ye. 3
February 2004 WO 01125217 PCT/ EPOQ 0935 -16 a) First nmethod The assay was
performed at 25 Cin a freshly prepared 50 mM Tris buffer (pH 8.0) treated
wi th dithiozone to renove traces of heavy netals. 4 nM CaCl2 was added and
5 the buffer saturated wtih argon. Stock solutions of adamalysin |l were
- prepared by, ce@}r%i,ge%gti on of the protein froman amoni um sul fate
suspensi on and subsequent dissolution in the assay buffer. Stock sol utions
of coll agenase were diluted with the assay buffer. Enzyne concentrations
wer e det er rihaegstap yasgperfomagat Znhins Hesippreparedd 58 mM (s Miffer (pE88.0E288: 2.2 104

M. dplrﬂ % anghed la,gh aﬁg%%@&lr&%%ﬁ'ﬁ?p%fﬁef\? ﬁét@]@.dmmb&%gddeh%a' hi ? hsol ution
was di ed, 1: 0_.obt ain i nal. nM assay. concentration. e
{Toror ogdn: deiber PhPuciE Beor Siotk iotes ARIAR BERBEMEE  h & Kn. of
52 M was @seidiugetion of Brpratein e 6hapmoniym sulfge ugpensipieand sulfequentni nat i on a
12.8 M dCOﬁEs@dSltxﬂicﬁIih e abag biatkes. Gtdak S6lutikie Of coBhiendst flefe dﬁlhuammncedwas
neasured a i l%jj %Bgt]-ﬁgi@ i [ =.320,and 420 rim
respecti velta‘giwgﬁe%;%pe ?ébgf%%[orl et %r£ . gﬁﬁ??élélﬁ?grrr'é%ﬁw_(%"de '§650- 40)
equi pped wilPhMd $heFrnd<t 18t My - ey ) anddheptack salptinas peestoradigsicodi s was
Lm)ni toned fihis shlrtion was dilwteddil@d @ optaaf thefinad d6inMgsdap coreemtmation. TRE|  react i ons
were per f orgygfbaatic hBaisite DﬁP-?fd—@uL@%ﬁu-Tﬁjﬁlalﬁ-AY%W§ﬁtﬁfa K@ sh iy bitors vere
cal cul ated from tpe i_nt rtsecghf?é{&cgl nt %dt'the SLr al 99&»{5’4 nes obtai ned by
the plots 6?”97“\9;3_ a?f’é‘f’e"&b%co #4460 i dRRTETReSP 7 14 eas | CSO val ues
wer e cal culcanasuration hasisebgengied, ybstrate fugressense wes medswad gifaniesmiaon or ] by
non- | i near ah@ghiesicn Wivelhjth oSl #PL@andela0 fifn; MEpegielyéh a dpkctdfiaomtetéret hod Assay
buf fer: .25 : i J - I Sk L2, - am nonet han)
100 mlﬁao(?%h%@éﬁgkg}ﬁ@éﬁﬁ?# %\tggéh}gdj (?Sf/a)(éaéglggﬁgge%mhﬁ%at alytic
domai n ( Met¥grokepis Yasmonjiored il mia immsantely aigt 44 theeazymeadtl vi p-8) 30
Subst r at e: rda0tions cremideimeRrzbiedsbin-tGplicate £lhe K palidsaf e Auhgbitdedverd ot al assay
vol ume: | Rhiculated 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



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

cl eavage of the 35 fluorogenic substrate was fol | owed by f$ fi8PEaeei0d
spectroscopy with an excitation and emni ssion wavel ength of 280 and 350
run, respectively. The | CSO val ue was cal cul ated as 3 February 2004 WO

01/ 25217 WPAEEY EP00/ 09535 the i nhibitor concentrati RETEMIES s necessary
to decrease the velocity of the reactjzan to the half in conparison to the
reaction without inhibitor. Table 1 shows the ICsfl values found in
conparison with the conpounds fromexanple 5 26 and preferred conmpound no.
118 cited in the patent application EP0869947 Table 1: |1CSO Val ues of

.MWP- | nhi bi t,or. (vs. MWP-8,.. catalytic donpi Ref.er ence npound fron1ICSJ
R R L i R Ak

i nvent i onl @8 bajfinjonprasep liethq eactprariype igibiPkanpl e 3 - no. 14 Exanple 3 -
no. 22 Exanple 3 -no. 154 Exanple 3 - no. 154 Exanple 410 Exanple 5 -- no.

P ho. 104, S00E bl e SRTBLALR onlsal s AT serl P SR

Exanpl 55 26 a4 pri@ge%?gﬁﬁqné nggl 18 cited in the patent application EP086994

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@fqﬁ%ﬁg%%ﬂ%&l CH(OH) - CH2OH, -CH (CH2OH) 2; -CHZ CH2-O
CH2CH, - C5CH CH2OH;, or -C (CH20H) 3. Anended cl ai ns 26-09- 2001

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



%6':6“:? ? 2004 -19 EP000953: 4. Conmpounds of fornula | according to claim
écted fromthe group consisting of. EP000953¢
5- - (4- (4- Chl or o- phenoxy) - phenyl ) - 5- (4- pyri ni di ne- 2-yl - pi pe:?g?t?rHEW%ﬂ% 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 -20 5 10 15
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

?—90@) @O 7. 25 N-(2 ) :
o%5°1 - hydr oxymet hyl - et hyl ) - 4-4-[ 2, 4, 6-t ri oxo- 5- (4- phe g-rBher%lo) EP000253:
~ hexahydr o- pyri m di n-5-yl]-piperazin-| -yl-benzenesul f onam E bruary 2004

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) =phenyl | mﬁ%ﬁd&&yqxhydi&gaﬁbtﬂﬂoet?lbﬂEEI—[ZZJJIL,B-'tﬁoﬁ’d-S-(@phenoxy-phenyl)—

i perazin-1-yl)- - hydroxy-1.1-bi.s- hydr ox t hyl - et hyl).benzerie-
.gulpf onani de m_ % Zg%ggﬁy?mypynm%mﬁfylfplperazm- -yi[ggnzel\{esuﬁ‘ongm)de

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.

20

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.
03
o
e

Amended claims





