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sul fonam de derivatives as inhibitors of bone resorption and as inhibitors
of cell wfhes76a1 ' S The present invention relates to sul fRETARPYE0242
derivatives of the formulal) r, CRA CNR NR ~s R 10 in which R, R2,
R4, RS and R6 have the neanings indiqated bel ow, si ol ogi cal I y
tolerable salts and their prodrugs. The corrpounds o] IM @/a@m M’W are
val uabl e pharmceuti cal active conpounds. They are vi ecept or
ant agoni S{S¥ARYMnhi bi tors of cell adhesion and i nhi bit*d®ee resorption by
osteocl asts. They are suitable) for exanple, for the therapy and
prophyl axis of 15 di seases which are caused at |east parkially by an
undesi r edNavel sotfondmidendenvdtivee asriphibitors 6bboms pegurption aositaoinbibitrs. The
i nvention furthernpre relates to processes for the preparation of conpounds
of the f(?fﬁﬁ['é’ F:esme” use, in particular as pharmaceutical active
- ingregients, and pharnaceutical preparations conprising them 20 Human
bones are subj ect to a constant dynam c renovati on process conprising bone
r esor pt i ofheapreésbnhimvéntiomrelates tbhedfenpmide sieavatives ofttherfarata by types of
cell specialized for these purposes. Bone resorption is based on the
destruction of bone matrix by osteoclasts. The majority of bone disorders
are based on a 25 disturbed equiibriun betvveen bone formati on and bone
resorption. Osteoporosis is a digeasg
enhanced bone 17 JULY 2002 W
resulting in an increas@d ri
. hew bone formation vers ne Hesorpt i on duri ng e /gngol ng renodel |ing
process. Oonventionﬁi__ sis treatnent inclydes, for exanple, the
adm ni stration of bisphospho es, estrogens, estrogeN—pRSgesterone
(hornone repl acenent 5 theraé)és or HRT), estrogen agonll%tsl ant agoni sts
(sel ective estrogen recel%t}){ R

(P99 00242 2 fragility
esuIth_ oma deficit in

10  in which R, R% R*, R’ and R® have the meanings indicated below, their
physiologically tolerable salts and their prodrugs. The compounds of the formula
I are valuable pharmaceutical active compounds. They are vitronectin receptor
antagonists and inhibitors of cell adhesion and inhibit bone resorption by
osteoclasts. They are suitable, for example, for the therapy and prophylaxis of

15 diseases which are caused at least partially by an undesired extent of bone
resorption, for example of osteoporosis. The invention furthermore relates to
processes for the preparation of compounds of the formula |, their use, in
particular as pharmaceutical active ingredients, and pharmaceutical
preparations comprising them.

20
Human bones are subject to a constant dynamic renovation process comprising
bone resorption and bone formation. These processes are controlled by types of
cell specialized for these purposes. Bone resorption is based on the destruction
of bone matrix by osteoclasts. The majority of bone disorders are based on a

25  disturbed equilibrium between bone formation and bone resorption.

Osteoporosis is a disease characterized by low bone mass and enhanced bone
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., hodul ators or SERMs), catcitonin, vitam n D anal ogues, par at hyrIZ)iJgLHozro%ne,
grow h hornone secretagogues, or sodiumfluoride (Jardine et al., Annual
Reports iWONBEI62)l nal Chemi stry 1996, 31, 211 ). 10 Activat ®ETEPOYHUASE S
are polynucl ear cells having a dianeter of up to 400 Nm which renove bone
matri x. Activated osteoctasts becone ajtached to the surface of the bone
matri x and secrete proteolytic enzynes and acids into the so-called

"seal i ng zonﬁ,‘(')) thﬁ{ﬂrqe i on_between their cell nmenbrane and the_ bhone nmatri x.
The aci di €3t fesH ingreasapiish QETaghyiae I rrsulls Jiqry @ delicitdp neve 15

bone. Th g@} PRIl THT! . j

ost eocl as gﬁ tﬁ%ﬂ@gqﬁ%%gggfﬁg\%mw%ﬁg"or hrﬁe}hgﬁ té@m‘{'ﬁ%? érﬁé?%@g@?g?gestsb t he
bones i s Conterntidral dsyedpdresisitreatmenp irmlgdex) fohexample, thy Adnmisttation of
osteoclasts. Integrins are a superfam |y of receptors which include, inter

olio, thebisphespiwtaleseumannsa estspgenipregestacng Gesnenareplacemendl t he

ol yoos: ot LR SRR gsttoadd Babhit PRRRIR e TAbBv ootibd drealfelor 206y | 5
such as emdalltdisadr SERMSs), eglcitoninf vh@aimawl@guésrwathvt%@ WoRhbhe,

osteociasts and tunor cells. The vitronectin receptor a"~i3) which is
expr esseddi@wth RermenesacsetagegHes Lresodimiilugriser(dardine @t gk, Banya@k achnent to

25 the b . . t ntributes to osteoporosis.
a"~i 3 i n%gﬁgﬁgﬁwﬁégﬁgégﬁﬁ@ ?n%'ié]ﬂgzr@sei ns such as osteopontin, bone

si al oprotein and thronbospontin, which contain the tripeptide notif
Arg-d@y-Asp (or RG). Horton and coworkers describe RGD peptides and an

anti 10i t rdeldated ostaanhair age pehnustrar qells balvingha dirmeter ef uptte 409 pm, ~

destruction. by ost I nd, t.h i gratipn, of osteocl ast rton et al‘fw-)
Bep.  Col 1WhigheRy B0 AE bt adiiVEdd bl peEShE BB O B Vg
991 37621 ReFAdFHINBAAR MmakBOlnd Sddretd PloteofRicrBYmitls artea6iE htoqRli st at i n,
an RGD peptide from snake venom as a potent inhiDitor of bone resorption
in a tisssecaled (sealimgizene”atine negian betwasn theirausdl membaae andthe bonae
bones. Fischer . et al... (Endocringl o 1993, 132, 141 were able to show in
the rat tMg "xegﬁ'ﬁsﬁcd?ﬁcnerﬁ'i'?&'?eﬁﬁiaﬁﬁ%{tgetﬂfﬂ?@eﬁé?b'ﬁﬁ'g[p% Heﬁ{ﬁ"’%%g’f was
further nohene mm&hgbuhae of tHe RRREld NirkibiBboRe ReSBPLIEE bl ostdodidigsvascul ar
snoot h muscul ature of the aorta stinulates the mgration of these cells
into the neointima, which finally leads to arteriosclerosis and restenosis

after anghpoplasty 10 (Brqwn, et .. Cardi,ovascul ar  Res., 1994, 28 815) .

31 ook etSUREadyd Shodh HBgRe Aesnmigti it SPkadh 9 T paasS s ARt 3 o
a" (33 antRgReGire récptoAGe tie 681 SIMAEE oPbstebbRIEs. ItegNAY@r@@ the apoptosis
of bl ood vessel cells during angi ogenesis. The vitronectin receptor oc"(3~

i s al so isupsriamilylsf iaceptorspyiugn sxdude, iofer aliaathedfiyrirgfgent teeeptoy pasPsof
and is over ressed in nalignant nel anoma cells

| i N
gD R MabIRRa Al ANRE N EDP ST TDtRSSPIY cBe e VIFRBERUN EIRRST

i nvasi ve S:L0r 1 I I | ¢, .
Ency! opedrd it & aigingldie, Sblordiyin VHERIE 8353500 bty facBlata | | o
al ., di muuberSef cIiesucioSs efdotheRa) cellRcens ofthedbascifar(spagstar Res. 1998,
58, 1930) describe the inhibition of tunor growth and the inhibition of
hyper cal geuseulaturgadstgnsiasis ard tymancells- Ihenitigoectin receptarasfs evhigh is
(Science 1995, 270, .1500) describe anti-a"~3 ti bodies or, ,a.J33
it agont SPPTRREEhON E BeleqTa BiRo iR AU Bl gNe SEAEET SRR UALLRIL Py  he
at 25 Cifie RSO b¥ndlibsdipian B tHES LohlbiLARStY bSBbbYrdss. e, infhid ment
of retinopathies. Influenci ng of the vitronectin receptor or of the
i nt er act icase bindsvo bbnetmatsixiproteinveduttnas ostdapontinhbope s&idprotdin amid
i nfl uenci F‘ di fferent di.sease states, for, whose therayp% andﬁé&ghyl axi s
there corffoResRANtREL Which eantadt the iripeptide sretifAradatyrasp (¢ :
ingredients. 30 WO A-94] 12181 descri bes substituted aromatic or nonaromatic
ring systenmns,

Horton and coworkers describe RGD peptides and an anti-vitronectin receptor

30 antibody (23C6) which inhibit tooth destruction by osteoclasts and the migration
of osteoclasts (Horton et al., Exp. Cell. Res. 1991, 195, 368). In J. Celi Biol.



17 JULY 2002 WO 991 37621 PCTI EP99100242 4 and WO- A- 941 08577 debcPpes®??

substituted heterocycles as fibrinogen receptor antagonists and |nh|b|tors
of pl at eWeawadt egati on. EP- A-528586 and EP- A 528587 di sclPEJ&P99/00242

am noal kyl -substituted or heterocyciyl-substituted phenyl al ani ne
derivatives, and WD A-95]1 32710 di scl oges aryl derivatives as 5 inhibitors
of bone resorption by ost eocl asts. A- 961 00574 descri bes benzodi azepi nes,

par 1 cul A0800AY bl LEb 318 Shak SFSAEE FetiRed t”ﬁ@bt%'e?m%ﬁ@ e "

5- menber ghﬁ%s %‘Eot\é'ni iHIBRGE oF Eé‘r&?FEﬂr?ﬁ& FIRHSSLE cul L99A95 (DE

A19654483) describes vitronectin receptor antagonists deri ved ?rom

. tyrosi ne idfibitoradf astdoclast 4diBE€16A 1o (it bones plisener etpal) (Eraddopinoldgy 2. 4)
descri bes cycl oal kyl derivatives and European patent application 97122520. 6

descri bed' 3¢; 1641 bunfeakler torshay in e fat dgireistatia alsa inpRistane: ecept or

. ant aggnl $5Sarohi FHHW@VO' nvesti gati ons have shown that the sul fonam de

deri vativez"'8 OHTU| al are particularly strong inhibitors of the
vitronectin receptor and of bone resorption by 15 osteoclasts. The present
I nvention relates to conpounds of the formulal, OOON-~ ~ NR

~H N ~
t.., R4 & wes fyrthermpreshows-tBabthmsvitroneatinen@romhugiaa qeilsmda@aﬁa@ﬂ@q y of

aubst 1 t uetipd) FudBeLiBT ot thelqoria tblatés ol ey SR beld o B, .
sat ur at etihe@rntm yrieRTingly fodds @rlﬂéndéa’er&)s éﬁdﬂs’ésﬂ@ﬁof@éft@ﬁbng: rasw arrpl e
the group -(CHz ) p-, in which pis 2, 5 6, 7, 8 or 9, whic

~unsuf@t i {Beayh et ali CardivvasaulardRes: 1&&9 8:8 M8i8). 17 JULY 2002 WO 99| 37621
" PCTI EP99/ 00242 5 groups fromthe group consisting of hal ogen,
(C -GCs)-alkyl) (C -Cs)-al koxy, (Cs C 4)-aryl, (Cs-C,a)-aryl-(C, -Cs)-alkyl -

(CS-C 4) Hisbieg QlaéIYFCeI{ ¢§9@ 7 hﬂ’aﬁr&%d f}ﬁt aﬁﬁ%oé‘:bgldgamst cx.vB;, or awp
(C~-C, 2)-cycl oal ky C 2)-cycloal kyl - (C, - Cs) -al kyl’- and oxo, ere a

5- menber caxht&gpn?stsrmhmawesaashmufsage of tunm.rathyf intadingithg apbptdsis of Blood
Ut esSel CRlis dlring angiogenssis Th vittondltin reSsptar acb; i€ Mso Tvelued’ 2¢' ¢3! ®
15 inthe progression of a variety of other types of cancer, and is overexpressed in
malignant melanoma cells (Engieman et al., Annual Reports in Medicinal
Chemistry 1996, 31, 191). The melanoma invasiveness correlated with this
overexpression (Stracke et al., Encylopedia of Cancer, volume lll, 1855,
Academic Press, 1997; Hillis et al., Clinical Science 1996, 91, 639). Carron et al.
20 (Cancer Res. 1998, 58, 1930) describe the inhibition of tumor growth and the

inhibition of hypercalcemia of malignancy using an o3 antagonist.

Cheresh et al. (Science 1995, 270, 1500) describe anti-o.f3 antibodies or a.fs
antagonists which inhibit the bF GF-induced angiogenesis processes in the rat

25 eye, a property which can be used therapeutically in the treatment of
retinopathies. Influencing of the vitronectin receptor or of the interactions in
which it is involved thus offers the possibility of influencing different disease
states for whose therapy and prophylaxis there continues to be a need for
suitable pharmaceutical active ingredients.

30

WO-A-94/12181 describes substituted aromatic or nonaromatic ring systems,
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which is a carbocyclic ring or a heterocyclic ring containing one or two

ring nitrogen atons, can be fused to a carbon-carbon bond in the

(C2- ) -WORPd radical; R3 is (C -C o)-al kyl, (C3-CZO)- RSTSERPAORRM Ky |
(Cs- C20) - bi cycl oal kyl (C5- CzO 10 tricycl oal kyl, (C, -C8)-al koxy,
(Cs-C,4)-aryl, (Cs-C, 4)-ary| -(C -Ca)-gl kyl-, (CsC 4) heteroaryl,

{CS-C, 4) - heteroaryl (C -C4)-al kyI ) hal ogen) trifluoronethyl) cyano,

hKﬂ (():)éyl( dé&so %{BB%‘%@W gismqtgd ﬁeé%owgﬁ%é@c ﬁbrmzagen rgcgp%br
(C -GCs)- %Hfé@cﬁi&s%&nf%lar@'okwate@t abgreg%%bnalzby)\-mm arid EP-A-

unsubstituted or is substituted di'cal fromthe group consisting of
hydr oxyl ,525687(da$ela*ad;@(mnoalﬁyl-mt)stmmﬂeyllGrS{eﬁ)rbcyclyNEUtEst&umdd -NRR~R~~Q

’(ﬁ“‘“%;f Rhephiaigrae deratives. 1 (eQ:A-o8aAlAR dedoses phd depiati egb isa
PV it OGS Rty gRlggstests! WO R0 RO A REEOFR i i tne

bonds, vibenmbdlelzepmesr MchO:—A£®'OOBBG el scrbes fimitagereck deptataaritadonist.7 JULY
2002 WD 9913762l .6 PCT/ 00242 1ines

(C3-Czo) %Hl?é%l'ﬁaﬂ aejieylag %"@%%ﬁ'@?é%’&‘ﬁk?ﬁ' f(?@@z%f"ffqgeé{?%%fm&yl
(Cs-C, 4) 4 | oAl ar (CS

C 4) - het gr Oéhﬂe@%rﬁ )as %eggé t he élayrﬁét%"a%\?(gﬁ z O’eﬁdt%{terr %‘ar yi

radi cal , 10864583 Hakcnitmh mt«‘tbned:thﬂmm@itegbm;ls deriliezhfromtatyrosiagc| oal kyl
radi cal and the tri c%/ radi cal each is unsubstituted or is

| oal k
subsiC't uesarag G- 258 arman Pﬁf@i”éapéhﬁt'oé.‘n‘lﬁalfﬁ@lr B4) descrbesal ky (-
e oyl bSyRERRLGEHEAR g ESRSRn phishe SbBNGHRR 07122530 Flesalied IV

three or céma"mreaafstn@mdetumesrmycb@ré enh&mdn bgceptteﬂhnwonmts 1Rurthdif er ent
atons selected fromthe series consisting of nitrogen, oxygen and sul fur;

Rs is hym\(ﬁjé'ﬁa“?'@ heye show thet ﬂi’@SU’W@"@JQ?Ide'YQi'VQ%‘?f-tQPI@Tm@ad@f@ or
nitro; i r [

ati os, BRI SrieTAREIISTRGE MRS PEcdhet dhabr ok esoticfRy 1
Al'l 18di estebcidstsh can occur several tines in the conpounds of the fornul a
I, for exanple the radicals R3, can each independently of one another have
t he neani ngs indicated, and can in each case be identical or different.

Radi cal Sthe present invention relates to compounds of the formula |,

O
0]
Q N N—R'
H < {
/ -
4__ H‘ lNl 2
R—0O ;‘JH N—R
|
SO 6
Rs/ 2 R

20
in which
R' and R? independently of one another are hydrogen or (C-Ce)-alkyl which is
unsubstituted or substituted by R®,
or in which the radicals R'- and R*- together are a saturated or unsaturated

25 Dbivalent (C,-C,o)-alkylene radical, for example the group -(CH,),-, in which p is 2,
3,4, 5,6, 7, 8or9, which is unsubstituted or is substituted by one or more



N

- al kyW§| ﬂ@@ffd@algyls(@hca)sa&pny

whi ch i ndependently of one another can have a neaning indicateﬁnggﬁzpﬂz

each 20 case be identical or different. Al kyl radicals can be

st rai ght Wha¥376Yr branched and can be saturated or nonound$&TEPAP/BR4Dr

pol yunsaturated. This also applies if they carry substituents or occur as

substituents of other radicals, for e$anple in al koxy radicals, 25

al koxycarbonyl radicals or arylalkyl Tadicals. The sane applies to al kyl ene

radi cal s (= bival ent | radicals = saturated or unsaturated al kanediyl
Q\eoer%iém G

r adi cal s)9rOHRS MM OOHﬁ'%"}Q ‘Rfﬂal?%ﬁ' '506&'&"9’& (ﬁir%s)f'#m(@e' 20
b
gg[ ylon ﬁf)(%gf aﬁg 1 -a%qy@)éd&o b5~ stéc; %(Ca“z % Joéc?? (Siécyl and

. ei cosyl, Gdalkyli, 5(66@15)-0fcloalkyll; l‘@&@,ﬁ&ycmﬁlweros)}awybmdd oXc Ghedrgfa

isopentyl neopentyl ,_ i sohexyl, isodecyl, 3 nethylpenty
2, 3, 4- t r iGrENGRYDErEAP 7 '%@%ﬁwsat‘f@ﬁd—?fdﬂ%am@éﬁg “Bﬁr‘ﬂfyﬂ" i\ preferred 17

JLLY 300,000 40931 PERISRABNNAAL i pBHRURLly Gl B FAAiRLE 3 o =0 DY

the r3di cal pyl',” fSopropy

sec- but y|wtﬁ6|d i$ ardartvodyic rifgeora Hetettdydiia dingadantSiningesds BE g r‘hg t he
abovenenti oned nonoval ent radicals, for exanple nethytene, 1,1-ethylene (=

met hy| netliFp@er atoms, can bg fused toja carbendsarbenbong in thse HeoBg)-alkelene

1- nethyl$£q¥§§ne and 2-nethyl ethylene), 2, 3-butylene (= 1,

2di et hyl ‘et hyl ene), 1, 4-butylene, 1,6-hexylene, are exanples of

al kyl ene R’adl(c:alcso) éJR?la(Os-ﬂzad'nahBWdcﬁél IC@¢5$C£3§-©;cyERTaIW aﬁrgL@ )al kenyl

radi cal s such as vin r‘é)‘l:}penyl a but eny - butenyl, or

S‘Cﬂs)‘ﬁ% )Qt;@ubﬁ%ﬂ@p@mb@lkylﬂ("@ﬁﬁw)at ed

and. al ky FERERYS GGy Eneab BN Rl TR0 T BRMRR FrlflonBiiioatonca.

Exanpl es hyidrésky,esRd, @iteo, reineal §Ha0s - (w)@mﬂw(m-eﬁmﬁwzl enpl-cangc exanpl es
of alkynylene radi cal s are ethynylene or "15 propynyl ene. Al kyl tadi cal s can
al so be A AEH(Girén)el) are substituted. An exanple of an aryl al kyl

di cal ted t |l et.h
Uni ese. spearf e iPrcebayl b QRRGE IR (GG aRM MBI . bi cycl i c
or 295t ripkabbGutdd o€is SUBRYItREA Dyea mw@n@ﬂ{e@ouﬁ%n%@t &t HpebRAl kyl
radi cals and tricycloal kyt radical, provided the%a aye a suitable nunmber of

car bon a(6m4)mmyy«;1em)kaylkylpam)@a|-NRéRé,anﬁeN RRTR @, whereo oRY ,

cycl obutyl, cycl opent cycl ohexyl, cycl oheptyl, cyclooctyt cyclononyl
cycl odecﬁhd %ycmdnpawéwly O(fpﬂlecﬂ!mwwre Wd)gfemt(ﬁadhbwkybr(cey@hbat}d adecyl
whi ch, can al so be substituted 25 , for exanple, (C -C4)-alkyl. Exanples

of subst P (Eed e-)y%!vbé@k%) alkyt- @aﬂﬁm.%mﬁyﬁaglog@aﬂﬁmle@bé@aﬂm orin

4- met hyl ¢ cIo Q thylcyclopentyl Bi cycl oal kyt radicals and
tricycl o E’»é%?@ t'?:éaﬁcg‘éaﬁnsubstl tuted or substituted in any desired
sui tgpl e p05|t|on, for exanpl e by one or nore oxo 30 groups andl or one or
nore identical or different (C -C4)-al kyl groups, for exanple nethyl or

i sopropyl groups, preferably nmethyl groups. The free bond 17 JULY 2002 WO
991 37621 PC f 1EP99/ 00242 8 via which the bicyclic or the tricyclic radical

i s bonded can /€ Nocated in anred position inot he nol ecul e; the
a br

radi cal can+fus bﬁ(pgnded_u+: .n.ghead/afAhkor aﬂ¢afbﬂb@p a bridge.

The free bond\can/al so®be | ocaled i/ any desired stereochemcal position,
for exanple in an exo-position or an endo 5 position. Exanples of

bi cycl oal kyl radicals and tricycloal kyl radicals are, canphanyl, bornyl,
adamantyl, such as 1-adamantyl and 2-adanmantyl, caranyl, epiisobornyl,
epi bonyl ) norbornyl and norpinanyl. Hal ogen is, for exanple, fluorine,
chlori ne, breﬂ]ne or |%ﬂ%ne 10_

- / N\ _
J\/o\/‘\OH \—N\_/o /j)f\o'”'

in which the bonds, via which the radicals are bonded, are indicated by dashed



. (Cs-C,4)-Aryl includes heterocyclic (Cs-C,4)-aryl radicals (_ 17 JULY 2002

(C~-C 4)-heteroaryl radicals) in which one or nore of the 5 to 14 ring
carbon atwowysme repl aced by heteroatons such as nitrogen, pPOREE®NODE

sul fur, and carbocyclic {Cs-C,4)-aryl radicals. Exanples of carbocyclic
(Cs-C,4)-aryl radicals are phenyl, naphthyl) 15 bi phenylyl, anthryl or
fluorenyl, where 1l-naphthyl, 2-naphthyl and phenyl are preferred. |If not
stated otherwi se, ary! radicals, in particular phenyl radicals, can be
unsubsti tlemesd or substituted by one or nore radicals, preferably one, two

e subst IR USRSy albrt (Cafmrmaneiayy (o Eic{)éﬂu%?clsﬁémﬁ%-bgﬁiﬁékii sti ng
par {1 cur ay (20l (Grfa T 8 G A Aerdel W o A CRES PRI B8, oo e

vitro, ar@n)}heterméryu(ﬂ:ptre)-bwl- W;zdre:)bh,el ary( radxcalnﬂtdiyéteneahybmdlcalywno
hydr oxycar baon am nocar bony i al koxycar bonyl , phenf‘b’a phenoxy,
n

benzy15 arﬁkﬂégg'??bwe "@W@Vﬁlpﬁiky Eﬁq‘?a'u the BicyGigalsyl F%Sj'ﬁ? occur as
subst i t “‘iﬁ&f clbdlk !'}sdg:%[”ﬂgw‘i’éuﬂ t%a E%uio ﬁtﬁn@&ﬁ e dvd Br iHiEe
i nvention osu uted p eny al's stltuent can be

| ocat ed iradidaés R’ god mHerain mhaeEHMSacuucah tlog nidnocygelpatityl radicalf e 3- and t he
4-posi tion belng preferred. If phenyl is disubstituted, the substituents
can be i Pigyrdoaikyr ﬁ@@l 28d th%U "-’lcklapy%ﬂ irgdigal one gr Mﬁt‘i%hon atyn$dai ti on,

i POS! el cher 98 it ELELEE A ok PRIy I £, o
PCT/ Hp99/difertat Stopts sélieoted freinahe \series domsistingkA ghitregérs . oxdygehrangubst i t ut e é«)k

phenyl radicals, the substituents can be in the 2,3, 4-position)
2, 3, 5- poSUfuBn) 236p05|t|on 2,4,5position, 2,4,6-position or

3,4,5-po l~ raqgi.cal s can be
substi tut%:&ed'gcHS(dm%ar'Iil éé E%lhgjn) h?g'lrog(g‘ Zﬁblra%) %Q%? %%%ﬁ?'@di cal in
the 2-, 3n,all4he|r Etereérsomérxcafbd'nBahGSrhbchﬁr@s ther&oh &4l Patios, afidathkiri n the 1-,
3-, 4-, 7- and 8-position. Beside carbocyclic systemns,

(Cs-C 4) -RKWS’DIO'@QI@)QJb’stO&%fﬁb sltendrihaicpadrddsr pol ycyclic, for exanple
bicygkic or tricyclic, aromatic ring systens in which 1, 2, 10 3) 4 or 5
ring Carbon atons are replaced by heteroatons, in particular by identical

or di f f ermntadiclwhrinOdan bé@mdéi@rﬂrtﬁh'@s ﬁﬂﬁ@@dmmnﬁs of thedgffiuladxigen and
sul fur. Exanpl es of heterqcyclic -C,4)-aryl groups and

( Cs- Cl14) axénmle)meynacg?aia& aareepyh ﬂ@t;epende@tlzqﬁpnecgnqthec b?\(ﬁﬁ;el and

£ oGP B Sy 4850

oxazol yl whxé@&@é@bhbenﬂ%bﬁéﬁé )ahothéirQiafﬁi GEite) éﬂmeérﬁrﬁg arditated, pam irflegery| |

pyrazinyl, pyrimdinyi, indol i soi ndolyl, indazolyl, pht hal azi nyl ,
qui ndPyl Caﬁ@d@ﬂﬂ@ﬂ@ﬂ' Orqﬁfﬁféfd I i nyl, quinazoiinyl, ci nnol i nyl ,
p-carbolinyl, or benzofused, cycl opent a-fused, cycl ohexa-fused or ¢

cycl ohept a- fused derivatives of these radicals. The heterocyclic systems ‘«
can be sRjlirhdiced dd?\@éktrélgrﬁ%hbﬁ\ 8ﬁbm&héuw@h5@%a&ﬂ'ﬁfécﬁékb5“ tuents as
t he abovenenti oned carbocyclic aryl stens. In the series of these

het er oar ymorgrwgmrataﬁmcg@ymsamrasedy his@alse appliesif lth%gCaWtSBhstlthamSng 1, 2

3 h 25
consi o1 0% coranes eybsfiientsigtidhet ol 1Rt SeRpl FalkoR WalSetE LPea by 1, 2
or 328 Ub%‘lké@%ﬁrtb%ngf Aidd1e 09 %W*IQIk?PFé’ﬂu%lb NMBh@kafe aﬁﬂa’s@lbkéﬂkylene I

(Ct-0Cs)-al koxy, orine, loriné, vitro, amno, trifluoronethyl,
hydr oxyl JadCalsC(A)bmalEnkglkwmmw —pstaéwgated phensatyaratbdralblamwaadldaa)zyl :

ot ¢ ExeieTpLeapIa kv Fareals Ennie Bo%, CRLG oty Sloms &€ ' ©
het er oat gy, BRATEbAY BLIG, hely! ﬁe 61.c5capt Aoy e hn&e j,0uP

consi sting o e su JULY 2002 -
V\D 99/ 37mueBﬂTt£B%t90m2ad®c)dmadeoyﬂrarm élCOSIYlI tne rg-usmper(smfsallsthesg of

) - al - al kox henyl , phenoxy, benzyl and benzyi oxy. More
part?’QuI &?ééa[?r E'PBFCP% igplau tly NEPPBOLY pRhexyl, dﬁﬂ&%‘?@l?c het er oar yl

npart ArayRhuf 3 LA P 46 SR BERUY SRR CRTERYAR " =

whi ch are unsubstituted or substituted as descri bed before. If the two
radicals R - and R2- together represent a bivalent saturated or
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. unsaturated (CZ-C9)-al kyl ene radical, these tw radicals together wt

two nitrogen atons to which they are bonded and the central carbon at om of
the 10 g M7623 group to which these two nitrogen atons HCI/ERIBEEM2 form a
~...., monocyclic 1, 3-diazaheterocycle which is bonded to the nitrogen atom
in the group (CHZ)Z-CO-NH via its 2-ppsition. Exanples of radicals of such
1, 3 di azaheterocycl es which can be substituted as indicated in the
(C2-Cs)-al kyiene radical and also on the guanidino nitrogen atom are the
2-i mi daz@roup ebakylaadieale isiforaped byi thedadicals miethyt.oethyl, mepnopsl,, t he
1

4 e S 1R ch Bty bl e i9buG te bl The pivalentsadisalsg ¢ o 7

. menber ed cb'rregpbﬁdiﬁ?qs%é @bavEenERIShéd rpdvaRAt radicaIBefdr eafiple al kyl ene

radical, then the two radicals R and R2, together wth the two nitrogen
at oms t o methylene hbyl -ethylaner(Earetytmethylana)i 1, 2+-etbptenen 1:8-prapyleneyel ,duani di no

Ret orbey el S REMRRY RS R T BRIl 2 P RGP eCe) 27 o e

{

and whi clyjRathyRe, 25ebgldre)! £4-mtylendi ¢ H-Rexyidhe driS@nEs 6@9@?@@)

5-nmenbered to 7-nenmbéred ring can be saturated) nono-unsaturated or
di - unsat cadicald. or aromatic. Thus, for exanple, a cyclopentane ring,
cycl ohexane ring, cycl ohexene ring, 25 cycl ohexadi ene ring, cycl oheptane
ring or benzene ring can be condensed. Exanples of radicals of such

bi cyclic ﬁfrﬁ@b‘fé]lgﬂ reldi s SR f&eeié?ﬁﬁfédakgp&ﬂ%%% egen a?tgﬂ@é} {. the group

(CH2) 2- NH are t 1, 3a, 4, 5, 6, 6a- hexahydr zapent a -yl radical,

-t he 10 H peopenyl, calyhIbienyl, 8-aoétbpl-2-bittenyd aordalkyréyl Fadishbsxsughdasethynyl,

H benzi m,dazol -2-yl radical) the 4,5, 6, 7-tetrahydro-1 H 30
benzi mi dézRprﬁﬂ)al% MBP@'@’? Qq@tl{a’;@cip E?’\?—rfdﬁ%%dz?nﬁlhﬁﬂﬂ?[‘?-%d radi cal or

the 1 H i,p . Lk S j : ; i d is

Subst | { uPiY BenpdeBit aReRedvyand rBHML LRI IR TPENIERS RS 11 e

( Cz- Cs) - strhightcbhainant brainched. detsnplestof dikenyeneanaeliqal s bee ainyieriendependent | y
of one anot her nonosupstityted O{ké‘di ubsti_tu} ed by identical or different
Cadi cal s PrEpenViens, e eramples PEAvGKIRNA fcieals:aia SIYRASRR O ubst | t ut ed,

t heysaar e | VA gk f kf

i sulsat | PR S ISBPRRRGIn A8 bl iR I ERIASY BR Spbeulc o

r adi cal s ARexa0yple ofiBhyarglzikyd eadiealharsatlirabed jor teeaikylimoieheiscstyqyb(m@s of t he
formula f can i ndependently of one another have the R configuration or the
S confi gBF‘ﬁ'E‘Y'@W.e"YBe compounds of the fornula | can be present in the form
of pure enantioners 10 or pure diastereoners or in the formof enantiomner
m xtures, for exanple in the formof racemates, or of diastereoner

m Xt ur esUnldss gpeeifimd ofheneist| oycloaikglt raslidais tart be promosetio bioyalicsorand
enantionmer mxtures as well as to pure diastereoners and di astereomner

mi xt4f es tricygiic.iing-dhey sandsimonssxciaaliyl asicals. hiGslealkyragisats anrdn t wo

stereois ; rfeﬂq.‘ Tl L LSoners in
the m xtﬁ@éﬁ)%y%gcn%‘ghﬁég% t e @(éranﬁ'ﬁgéﬁacrg‘{]m%%%%é é@ggdgh%r esent as E
i soners Mondcycloakybradidels ian ot exampld, ay€lepiapyh dyielgbutd, Eydlspemtys and pure
Z isonmers and EIZ m xtures in all ratios. The invention also conprises ail

t aut omer F¥clobext eyclahaptdorydeprtyl, syclorenyloryripdesyl, exsloundeeysl.e, besi de t he

; o . : e | D L
o 20" pr Sethodelsy SEBikiaiaqitor ExpRctabty it £oh piif AR F o p
di f f2 by dof Brample, ROTIC,)-ay!. Exaimples &f BulsstRgRd ¢ichiiky! PhdishRy WRITEN S,

including ElZ i somers, can be separated into the individual isoners, for
exanpl e, My be mentioned are 4-methylcyclohexyl and 2,3-dimethylcyclopentyi.

Bicycloalkyl radicals and tricycloalkyl radicals can be unsubstituted or
substituted in any desired suitable position, for example by one or more oxo
30 groups and/or one or more identical or different (C,-C,)-alkyl groups, for

example methyl or isopropyl groups, preferably methyl groups. The free bond
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chromat ogr aphy. Racemates can be separated into the two enantioners by0

customary nethods, for exanple, by chromatography on chiral phases or by 25
resol uti Qg oFsREE0oCchem cal ly uni fom conpounds of the fornuperikpsmsnzel so be
obt ai ned by enpl oyi ng stereochemcally uniformstarting nmaterials or by

usi ng stereosel ective reactions. Physiologically tolerable salts of the
conpounds of forrmula | are nontoxic s8lts 30 that are physiologically
acceptable, in particular pharmaceutically utilizable salts. Such salts of
conpoundsyiaiwhidte tHeobivytlic br ttentriyoiic gadicalds boadedan Yeolocatelinadyy 2002 WO
991 37621 PCT/ EP99/ 00242 12 exanpl e carboxyl, are, for exanple, alkali netal
sal ts or q@sirad prsitien fmth?ema!e%:tteegaewaﬁ@n thys b bepded viahai um sal t s,

t assi ' t ] : ith
phyai of oG T EREREa 4TaRn S a1 g Bchdrafls@bRobBebinn s < o
wi t h amunyadesicedbteseodtegnical pysitiohconkkampleinas exopusitih, orsars ends- f or

exanple, triethylam ne, ethanolam ne or tris-(2 hydroxyethyl)am ne.
Conpofind PasitiemExasapigs £f biqysiralkyliradicalssand Hicyglaalik fadigalsraddi t i on

S A P S R S,
aci ds suddpirdbafgll, epibeiri, irbbirsyl awidchorpwargi.c acid, malefic acid, fumaric

acid, 10 tartaric acid, methanesul fonic acid or p-tol uenesul fonic acid.
Compounds of the formula I which contain a basic group and an acidi c group,

cui 1 or1 GigopRl iR eRaRRd KRR R nBofiBL Bt dHBig T b Bean

i nveppi on. 15 The physiologically tolerable anion @ which is contained i{»‘L\
t he conpounds of the fornula I when R4 is an al kyl radical which is .

subst i t ut(€a-Guy)-anydselutdes heternay g Grbmhraarhradicals, (3 (Es-Cn)-patarpanil ar, a

| ent i . i val ent al ent i f t 0xj c,
Dyl of odpeRAS iRl oBfie s ofthed BO14 HRaFnl AliS erdcdtiBed b Labi e
i nor gani %&érdﬁ%&ﬁ@is%cﬁcésohitrbaén,eéﬂﬁ&ﬁoﬁélﬂf@,”éﬁd‘ cQFbo%?cW@%@@CQﬁ-é?ﬁU! val ent
of one of the abovenentioned acids suitable for the formati on of acid

addi t i on radicats. E3amples of garbinsyclio (Celaiy@ng, ragdicale fire phemyli naghthyl, or an
ani on.equi.val ent) fromt rou onsi st i f ,chl ori de | fate
Shoonfias DiALEN, ehtihl s cteguh wiere iadtind, 2 Bod d i Bre.

et hanes WrbfirdE 1eRct Ralcd tABRFILE! BRATAJICAR, ipPpaiticfar pAER S, _
formula I' can be obtained by customary nethods known to those skilled in

t he art, beounsuhstipitedor stibstituted pyonsoppvareiragdicals eprieferablysone, timororan

ol 1o by e BRHERe e Een srdoa R Aafutar A b 5T RO R S8 i o
I ncl udes Y iepficdlordiffblent FANBATISMAhe GPSUP @M@témdagﬁlﬂde@ma)-émayﬁe of | ow

physi ol ogi'cally tolerability, are not directly suit for use in

phar 2aceartialar (C4-C7)-akly (Cola)-alkag) Brsaiicelar(GroajtaBexsy, hajopen, ar e
suitable, for exanple,  as.internoed ates.for canyj out ot her chem cal -
oot £ coBtsheAng e aied Broinis: pistonarinp: litfotte@yl Hvafabilor oy s
f th éi"{eio%qp i i t | gs.~5.Th t
i(r)nr/ent ieoﬁﬁ%@?reover | h%ygﬁ%?grﬁ%ﬁég%{}gégﬂgﬁ%gﬁ%%mdpocf;gt heef g:rensjleg |, for

exanpl e [Afkaicasbanyl aohikml, pheridxyabenhdiand bendryidxyo Geeerallyt, ombsupto t he
conpounds of the fornula I, for exanple esters, prodru an? ot her

physi ol odVedNirg oreHRs 58N ecadr 7% siP3tilentsdn i8¢ ComlpotRs Bh R es of ¢ he
corrp%ynd%cg{)r&ihstémm\,@nhonThe invention relates in particular to prodrugs
of the ’

In monosubstituted phenyl radicals, the substituent can be located in the 2-

position, the 3-position or the 4-position, the 3- and the 4-position being

preferred. If phenyl is disubstituted, the substituents can be in the 2,3-position,
30 2,4-position, 2,5-pasition, 2,6-position, 3,4-position or 3,5-position. Preferably, in

disubstituted phenyl radicals, the two substituents are arranged in the 3,4-



10 conpounds of the fornmula I, which can be converted into corr1p7oglrJ1LoFs 28 2the
" fornmula | under physiological conditions. Suitable prodrugs for the
conpoundsy@fesfyey formula I, i. e. chemically nodified deripetEpremond2 t he
conpounds of the formula | having properties which are inproved in a
desired manner, are known to those skilled in the art. Mre detailed
information relating to prodrugs is 15 found, for exanple, in Fieisher et
al ., Advanced Drug Delivery Reviews 19 ( 1996) 115-130; Design of Prodrugs,
H. Bundgaaoatloridre atestotherlinkage ssiteHIn Bmumgamt@d pbengsagicalshdheut ure 16

Sarad o Supstttieflsarthe ) e 2a8p8siir. 2655705 1iE. 2in Brfagiion i 4.8° >

_incorpor aPSEﬁtrBﬁr2'4%%&55&%%@4%-p@é!trbﬁbf:%rlﬁrgﬂhéﬁﬁtﬁyp adibfls #AdtReeunds of
the formula 1 are especially ester prodrugs of ' car oxy ICc acid groups, in

parti cul aarybfadrhals@(an-bgrsub@tmatad:rm any desisathpositien, Mexamplceagrmqmthxl COORa

is hy og er ex rr)%ea y ter of this IkyI

" ester (ﬁ)th%a és't{ é 973 é’é’séﬂﬂlnl' ag EMFE‘}#@&?

prodr ugs gf @cgl %t-aﬂéné“a%ﬂﬂfh cont ai ni ng groups such as am no gr oups and
in particul'ar' 25 the guanidino group. In the acyl prodrugs or carbamate

prodrugs, one or m)re tinmes, for exarrpl e twice, a hydrogen atom | ocated on

a nitroge a.toml oups e ced by an ou [ carbanmate

gr oup. Su ﬁ'ﬁ’feecaé CS gergﬁdCéZ; lag@f?@r%‘r"?% %Pqehg‘ Yqﬁr‘?fdr ugs and

car bamat e r n whi ch
Ve hy dPBIZegélHQgoraéégasrgrﬁlgoblgybamr‘iﬂc&&ﬁ: GF&H yc ng @%l‘%ﬁ% iR WhillP1, 2!

(Ca aq) - B,yélooé’nldmg eamormpmlafplrepldc@am{ hetema;tbmsr, mphmchlat byo 5 carbon

atons can, pe re b er oat o;ns ch as N, O or 17 JULY

2002 WO 9@%"9‘6@ @éé’ﬁg@ AOms fremy eaQSﬂUP(Ceﬂséimaﬂfmm efi OXYEEBh 1 to

5 b

S oo g e AT LG 1S S+

except i ongnjudsyarquﬂn!yl fiké 2-pyhidyl; Grpyrichd sanalf 4-pimddyl opyrnbigl like 24pyrmoddi cal s R

and Rz are preferabl dr oge t oget her are a saturated or unsat ur at ed,

in parti cﬁm‘gﬁ'BYré(HYlu}(l&Vg ng%ﬂ? Ffé'ybé')'eﬁ}"l! F’@‘rﬂ“?%ﬂr% ri"ﬁ”}'.‘iartr cul ar
whi ch

a (Cg=g4) uﬁhgﬂar?f‘%%/F@éﬁogr?bxaﬁ@ego%&éﬂyﬁ tﬁx@éo&}?) &h Ca [%QW Bron ichis

unsubstitute one t
r adi cal s pymn!azmﬁ gyrtarzmyctcpwmdrnyg mﬂollyalrscgadolynﬁhc(éiolﬁebzhmehdidyl

(G- CLa) k'OXg/ igpqui J-ar b 'ﬁW '}'%ZO? L @iy -caﬁ%lol-ir’r |, or benzo-
E% gl;rg hﬁ‘t‘é‘Eoézrqu {\gb' G?gjz;?é h S hfy @)g&géx&l ;:\i,y' e
5-menbered to' gyrre‘gn%rgr(ﬁssa‘t rgﬁﬁé&& énsat%gr@ﬁ g nedvﬁé? ﬁ%é’so

unsubsti ttirreeé radicats. Jesteterdaydliv gystems carpbeeubsﬂitatedom alhsuitablé wo radi cal s
R3, and which is a carbocyclic ring or 15 heterocyclic ring containing one
or twe rrﬂ@S'H‘PW By ¢he gamessubstityants asdbe boxemgntioned srtRacysima n t he

al kyl ene C‘aﬁq . I'n the compounds of the fornmula I, the radicals R and Rz
.are parti ar y preferably hydrogen or the group - (CHz)P , inwhich pis
the nunbers 2, 3, 4 or 5, preferably the nunbers 2, 3 or 4, particularly

pr ef er abl the nunbers 2 or 3, and which is unsubstrtut ed or is 20

subst i t ut Bthgysesies afthese heteseaybarouns, manasyeli of bigyelis aromasia ing: gr oup

‘(3823 ICS t4') n%ﬁ%m?%la?/@H , é %r P%e)t?%salf%ni) ﬁf%erg?%lgf ﬁ?)@/ hetefSatbmmd) 7Btk

(Cs-@sA) - f stisisting(ef- N?S(Da’ﬁdks | which@ar(bé LinSitsstidateld)dr. substituted by1
(C3-C, z)-cycl oal kyl - (C, - Cs) - al kyI - and oxo, where a 5-nenbered t

7- menber eaosataumnwrms fnqm&t&greuecmnsmmmfdﬁr1C‘a)~aﬂ<s'ut(§hr&>a)faékw«vr is

bstit t b 2 t d h i
2 car 'boﬁy ﬁ%%ﬁ&fisr% Alr b Tl elBachyd Ry Bl Grcatiilit rogen
at ons, xgobénﬁﬂbﬁoﬂn&%hﬁg BPé‘SréférréBePSﬁi%UFbrry(&E‘@rPed I\/br e
partrcularly prefer 'y the radicals Rz together are the group

-{CHz) P , héne amermhnqzcywctdné)rmrbaremancﬁ rmznthered tq)ﬂ@mmbegedmm nunbers 2,

3 or |cularl t he nu rs, 2,30 or r ef rably IS
insutidt i Pekef Lo éﬁrf?ewér%wnt b dlar baviedis SR heigbaiR Ay o o
the bi val R berdith 17 JtlLY
2002 WO 9@%%29@ C&%#'Isgﬁg%{ 0242 5 'v‘\'}/qlﬁﬁtcr?e nltroégﬁg’rltégt rri: to which they
are bonded and with the central carbon atom of the guani dino group to which
these nitrogen atons are bonded, forma




1,4,5,6-tetrahydro-2-pyrinmidinyl radical. 5 R3 preferably is  J0u¥ 2002
(C -C o)-al kyl, (C3-Czo)-nonocycioal kyl, (Cs-Czo)-bicycl oal kyl,

(Cs- Czo) wobpmyetioal kyl, (C, -Cs)-al koxy, (Cs-C, a)-aryl, (CspCriapimsear oaryl)
(Cs-C, 4} aryl-(C -C4)-al kyl-, (C$-C 4)-heteroaryl-(C,-C4)-al kyl -, hal ogen)
trifluoromethyl, cyano, oxo, -N((C,-%})-al kyl)z or -NHCO (C, -C4)-al kyl.
Mor e preferabl y) R3 |s (C C4) al kyl ,”(C3-C, o} - nonocycl oal kyl ,

~- | | | | kyl , - -al k ,
(&or € ) sbstituentatbmigregroid ng@gmtgzéfﬁi}nc Ce?ﬁmyybg@(«%o%)scr&opgééylhy.)

| "
o7 of o abieRaRY b%fe‘?"%asa WY o, Mgtblplticu fory dhrdisd e SXupiniérdd bf
bi cycl oa@mbmb(e(c‘ed @hanoedyciic hetarehkyl Igross-atd p- at HOWemeBeG:bit),lcm ne-
hal ogen, trifluoronethyl, cyano, 0xo, al z or
- NH co ( teroanyl gipUpS C°@§"Rﬂg|1s°fp2e*ﬂéPaiB¢*§Jaﬁ§th@Gé@ﬁt§m 1AEUHeLIreUp €8Nor

(G = cB) s o QAL BT e Fifs et Ry SR "8 enled et t e
group conS|st|ng of (C, -C4}-al koxy, (C, -C4}al kyl - S(O)z and -NR R ~, where

R and R ~ mdependent:% of ope another are 20 hydrogen or (C -C4)-alkyl. R
i s very paheitwairadicalpRef andR ytagaihergepresent ahivalent salaated arubst i t ut ed

imeubst  CSBraER GRCR - Blolars BRtkal e BEMh gicds sodoinds Bt g g ' °

(C, - Czo) nitkdigen atofis iawhrdmn@y‘ )22 @:@h@}éh anﬁ@ﬁe%‘h}rabbéblﬁnoﬁbkvbf thédS
(Cs-Czo)-tric cloalkt%w;aCs C4)-ary (CS-C, 4} -heteroaryl,

(Cs- 0 4) galaw NEgrayn Wth@se@&@mr@gemem@ns)a@bom@d dem & kyl -, wher g

it é?ndéacgil%atiif%‘z%bﬁ&fﬁd% 5 4 bl 8 6 i B Blamytlihg, 1y
r adi cal SHARTOINH RE 205odifiof BEIMBILS o rilicaRYT stioh 8. Lhr ee

|dent|cal or dlf erent radicals . More preferably R5 is (C, -C, 0)-alkyl,
(Cs 30 Cdigzaneterogycties/which cam@e(slﬂ?sﬁhutegasoadicyted ((tbe(ccs-}Cgt)ﬁlle@ne)al kyI
Cs-C 4 = C, het | ...(Cs-C.4) - -(C. - -al kyl.-

ECS C, a§ ’%‘é‘é’r%&fé!s"(ﬁ)‘"&69‘?5‘%%’7%3@@996@?‘ﬁﬁ%*@%ﬂ%réﬁ%@?@g;’lf’z 16
al kyks, wWeimyd P&ﬂd.b&&?l ﬁa@.cantmé hatsassré&ah drad- Pwamldl radtedl of adi cal ,

t he nonocycl oal kyl radi ca he bi cycl oal kyl rad| ca e tricycl oal kyl
radi cal ¢eh.§, §7btﬁtﬂatwr0-ﬁl'|eﬂ36dlazeplﬁub¥t rracmaédlf BySo-oremberngd tor7-t hr ee

d | di ff | h f d
o oun of meberediTg ™ 1lsgdS 3 carbio- R0t Bind i e et RuERs BalBE kvl ©
(Cs- CZO théesire twa J@alcaath‘{a% l@?qugétHe?anﬁbltwb m@bg& GOt GMRE i tuted

or otherw se nodif as |1 ndi cat'ed above and which nbreover preferred are
(Cs-C, s) immawmmiand thieCeeniral) earboolatemliof ithe gaan(dm;:) graupcipewbighky | .

(1 s iy iyt b
ar yI b@ﬁhf&'téf%]’ﬁ? egﬂ‘o stonfih th%tﬁbﬂg;(?—%frzﬁogﬁﬂ da?{d\:\%hlch &fn &I ch {

(Cs- C 4) ar - het er oar eferred, I ch can be e
subst i t usebstitutett s indisatedn@hé ifeskdh fori gotidensed) Siommber&dar -mambereyd

e e, B gy tala 5 e G o o
for example, a cyclopentane ring, cyclohexane ring, cyclohexene ring,

25 cyclohexadiene ring, cycloheptane rihg or benzene ring can be condensed.
Examples of radicals of such bicyclic heterocycles which can be bonded to the
nitrogen atom in the group (CH,),-CO-NH are the 1,3a,4,5,6,6a-hexahydro-1,3-
diazapentalen-2-yl radical, the 1H-benzimidazol-2-yl radical, the 3a,4,5,6,7,7a-
hexahydro-1H-benzimidazol-2-yl radical, the 4,5,6,7-tetrahydro-1H-

30 benzimidazol-2-yl radical, the 4,7-dihydro-1H-benzimidazol-2-yl radical or the
1H-imidazo[4,5-b]pyridin-2-yl radical. If a condensed ring is substituted and/or if
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can be unsubstituted or substituted as indicated above. 15 Rs'is pre %rably

hydrogen or (C,-Cs)-al kyl-O-CO, particularly preferably hydrogen or
(C, - Ca) -wblogh7621CO-, in particular hydrogen. Preferred comrpgumrdsoaa2t he
formula | are those conpounds in which one or 20 nore of the radicals have
preferred nmeani ngs or have one specific or sonme specific of their
respective denotations, all conbinat ildns of such preferred i,, meanings or

speci fic denotations being a subject of the present invention. Particularly
pr ef er r ethec(GepCa)ralkylene: nadidab imsuikstituted: theyare prefepablidadependently ak  and Rz

Ce) - ol ky P ErPlsraBprofdicied G Ry Rsaey SRR B RirerenrElials < Gy p
, 1N whigh 1P thﬁ.:;iBJﬂé(lﬁ‘é%rging?‘R‘ 4n8lorR? B Bsiiftfed, Hef-ale ?}éféifaferi(lj\ﬁby R

CHZ) P- "are unsubstituted or are 'substitut
radi cal independently ofipneansittser mgnosuthstiteedor disabstitaledalik particular

(G, -Cs)-al kox -C.4)-aryl =C 4)-aryf{Cs Cs)-al kyl -,
{Cs-C =) m?é‘PéﬁBﬁﬁgRy'C?e,qcv(t&s‘f’&Pﬁ‘}?'H%%ﬁﬁf if??'é'g&) ~alkyl-, (C3-C,2) 30
cycl oal kyl, (C3-C, Z)-cycl oal kyl -{C, -Cs)-al kyl - and oxo, and where a
5-nmenbered to 7-nmenbered saturated or unsaturated ring which is
unsubst i Optiedllyactivel zadidnyat2oGprasetdirctheionizOtingead Hd fatmhula | sabst i t ut ed
ch iis a carbocyclic

by R3, i ti b t Lcals R . d whi
g or | MBDROESENY of PR FrOUTR e ek EonRow AHOR B 410 i GaH alie . can be
f dt - ' 3 - | idn th
st ) S B A i
( g -182 Zg cixbpculss:ditaactseh'yebzn)e(rﬁ:z;;;r {fethe ﬁolrmoqfcgnacu:ittggnler n(ulﬁuzégﬁ%rzéial?gle in the
-C, -ar - O, - het eroar , ~- C, -ar - - -a -,
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T e T et a8 B e SINEENARTINKERE ofouh, Snd 2l oinar ore which differ by
different positions of mobile hydrogen atoms. Diastereomers, including E/Z
isomers, can be separated into the individual isomers, for example, by
chromatography. Racemates can be separated into the two enantiomers by
customary methods, for example, by chromatography on chiral phases or by

25 resolution. Stereochemically unifom compounds of the formula | can also be
obtained by employing stereochemically uniform starting materials or by using

stereoselective reactions.

Physiologically tolerable salts of the compounds of formula | are nontoxic salts
30 that are physiologically acceptable, in particular pharmaceutically utilizable

saits. Such salts of compounds of the formula | containing acidic groups, for



which 25 R and Rz are hydrogen or together are a saturated or urﬁ]g%\¥tf9812ed
bi valent (Cz C4)-al kyl ene radical, in particular hydrogen or together the
group - ({&dds762i N Which p is the nunbers 2, 3 or 4, wherep&thepo9snoz42
(Cz-CA)-al kyl ene radical and the group -{CHz)P are unsubstituted or are
substituted by a radical fromthe group consisting of hal ogen,

{C, -Cs)-alkyl, (C, -Cs)-al koxy, (Cs-Cl3)-aryl, (Cs-C, 4)-aryl 30

(C -Cs)-al kyl-, (CsC,a)-heteroaryl, (Cs-C, 4)-heteroaryl-(C, -Cs)-alkyl -,
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substituted by one, two or three 15 radicals R3. R6 is hydrogen or (,
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bi valent (Cz- t;~ C3)-alkylene radical, in particular hydrogen or together

the group - (CHz)P- I n Wmch pis the nunbers 2 or 3, where the

kyl.ene radl and t he, )P are unsubstituted or are
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5-menbered to 7-nenbered saturated or unsaturated ri ng which is
unsubst i efiadplyalert anies of anasdoxy, pry/sialegisally Htlizable bp Raticdlar@lke r adi cal s

3, and Wl ehabd o) FERAEY ok Garis AP oRlarE LB Y Lldnp B e SRIEAIGP! N9 one

or two ri'ng n| f 0g€ : on-cC in the
( Cz-288) - ahladiemequididrtiof ane dfthé BBoverdéntidhed 36108 suitable for the
formation of acid addition salts. Q" can thus be, for example, one of the anions (:.

(or an anion equivalent) from the group consisting of chloride, sulfate,
phosphate, acetate, citrate, benzoate, maleate, fumarate, tartrate,
methanesulfonate and p-toluenesulfonate.
25
Salts of compounds of the formula | can be obtained by customary methods
known to those skilled in the art, for example by combining a compound of the
formula | with an inorganic or organic acid or base in a solvent or dispersant, or
from other salts by cation exchange or anion exchange. The present invention
30 also includes all salts of the compounds of the formula | which, because of low

physiologically tolerability, are not directly suitable for use in pharmaceuticals,



WD 99137621 19 PCT/ EP99100242 group -{CHy)P-: R is (G - Ca)-al Kyfow¥ 2002
(C3-C, 0)-nmonocycl oai kyl, (CS-C, 2)-bicycloal kyl, (Cs-C,2) tricycloal kyl,
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-N((C,-C4)-alkyl)2 or -NHCO (C -C4)-alkyl; 5 R4 is hydrogen or

(C -Cs)-alkyl; RSis (C-C o0)-alkyl, (C3-C, s)-nonocycl oal kyl,
(Cs-C,5)-bicycloalkyl, (Cs-C/5) tri CS} I oal kyl, (Cs-C, 4)-aryl,
(Cs-C'")-heteroaryl, (Cs-C,4)-aryl-{C,-Cs)-alkyl- or (Cs

C, 4) - het dub@ary kuitable Joy -exbinple,)asiimtzrenddiatesfgt camyingaut dther drensicalr vl

radi cal, the_al kyl radical, the monocycl oal kyl radical) the, bicyc| oaikyl
Fadi cal anadifigations qfithe Fompauegls of dae Yarrudla dir as stdinegnatarialziasine s

’ ?ngtCIZS UEEFE?/?'%BB@%’ Phyﬁogfqié%]ﬁ@ﬁérgﬁigfg%ﬁéss@r :?i :‘ gr rrgd;(r)]ge% g{ ures thereof

in all ratios, and their physiologically tolerable salts and their
_prodrugs._15 Mreover preferred conpounds of the formula | are those in
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unsubst i tBunsigasrd, Hrugs iof theHubye RS, (1991) 443; Saulnier et al., Bioorg. Med.
Chem. Lett. 4 (1994) 1985; Safadi et al., Pharmaceutical Res. 10 (1993) 1350

which are all incorporated herein by reference. Suitable prodrugs for the

20 compounds of the formula | are especially ester prodrugs of carboxylic acid
groups, in particular of the COOH group which is present when R* in the group
COOR* is hydrogen, for example alky! esters of this group like (C1-Cs)-alkyl
esters or (C4-C4)-alkyl esters, and also acyl prodrugs and carbamate prodrugs of
acylatable nitrogen-containing groups such as amino groups and in particular

25 the guanidino group. In the acyl prodrugs or carbamate prodrugs, one or more
times, for example twice, a hydrogen atom located on a nitrogen atom in these
groups is replaced by an acyl group or carbamate group. Suitable acyl groups
and carbamate groups for the acyl prodrugs and carbamate prodrugs are, for
example, the groups R'°-CO and R 0-CO, in which R" is hydrogen, (C-Cs)-

30 alkyl, (C5-Cy4)-cycloalkyl, (C3-Cy4)-cycloalkyl-(C4-Csg)-alkyl-, (Cs-C14)-aryl, in which
1 to § carbon atoms can be replaced by heteroatoms such as N, O or S, or (Cs-



~or in which the radicals R - and Rz- together are a saturated g’r JULY 2002
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particularly preferably the numbers 2 or 3, and which is unsubstituted or is

20 substituted by one or two identical or different radicals from the group consisting
of halogen, (C;-Cg¢)-alkyl, (C1-Ceg)-alkoxy, (Ce-C14)-aryl, (Cs-C14)-aryl-(C4-Ce)- i,
alkyl-, (Cs-C4)-heteroaryl, (Cs-C14)-heteroaryl-(C1-Cg)-alkyl-, (C3-C12)-cycloalkyl,
(C5-Cy2)-cycioalkyl-(C4-Cs)-alkyl- and oxo, where a 5-membered to 7-membered
saturated or unsaturated ring which is unsubstituted or is substituted by R®, in

25 particular by one or two radicals R?, and which is a carbocyclic ring or
heterocyclic ring containing one or two ring nitrogen atoms, can be fused to a
carbon-carbon bond in the group -(CH,),-. More particularly preferably the
radicals R' and R? together are the group ~(CH,)p-, in which p is the numbers 2,
3, 4 or 5, preferably the numbers 2, 3 or 4, particularly preferably the numbers 2

30 or 3, which preferably is unsubstituted. Especially preferably the radicals R'-

and R’ together are the bivalent radical -CH,-CH,-CH;-, i. e. R' and R? together



,in all their stereoisoneric forns and m xtures thereof in all r%tJPBg,zogﬁd
their physiologically tolerable salts and their prodrugs. The present

i nvent i orv@beerehel ates to processes for the preparation of ptfgpefog@pounds
of the formula |I. The conpounds can generally be prepared, for exanple in

the course of a convergent synthesis, by |inkage of two or nore fragnents
whi ch can be derived retrosynthetical1§/ fromthe formula 1. In the
preparation of the conpounds of the formula | it can generally be

advant ag eﬁm trﬁé nﬂﬂﬁﬁﬂﬂ’oms o WhhaBey afe Bbnddé apdivitretiescdritrdl RhFsshice
functi onal ich 25 could lead to undesired reactions or side

react i onsatpm @h er@égridinogroyprte wdich thesemitrogsn aboms ae bondedoform a
. PCT/ EP99 in .t of, precursors which are | ater converted
into thelﬁgz‘fééé%ﬁ%@@%r?é’r'“g&@é’g@& “to tenporarily block functional

groups by a protective group strategy suited to the synthesis problem Such
.strategies,are well known to one skilled in the art (see, for exanple,

G eend arfY peeferabily is et Crop-atieyb (-0 n)-Bron0g el ks iCe€ab)shicyelbalkyl, 1991 ) .
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respective he conpounds of the fornula'l 'can be prepared for
exanpl e, cmanbn DKOn@l(I(Gr&h)-Blkyl)z ormelNHeC Ok(Cavia)palkyls Mose peafscably,i R® isci d or

b I I,d fth f O 0O O,N X R4 O NH I
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conpounddritiboramethyt, mylaaOIoxaar-N(meﬁa)eaikvlhtrmtﬂMﬁ@Oiﬁeeﬁp)?a&wb present in

eavi g qrUtBUIepTelErgla RIS o Al e Gmadionraa PO by mul a 111
17 JULY 30071489k 9P 81D #RyNoBik 4l . -c Natkd®§, tEd-CR3-aryl, halogen,
trifluoromethyl, cyano, oxo, -N((C¢-C4)-alkyl), or -NH-CO-(C4-C,)-alkyl.
15
R* is preferably hydrogen or unsubstituted or substituted (C,-Ce)-alkyl,
particutarly preferably hydrogen or (C4-Cg)-alkyl, which is unsubstituted or
substituted by a radical from the group consisting of (C-Cy4)-alkoxy, (C+-C4)-
alkyl-S(O),- and -NR'R’, where R” and R’ independently of one another are
20 hydrogen or (C-C4)-alkyl. R* is very particularly preferably hydrogen or
unsubstituted or substituted (C4-C,)-alkyl, moreover preferably hydrogen or (C¢-

C4)-alkyt which is unsubstituted or substituted as indicated before.

R® preferably is (C1-Cao)-alkyl, (C3-Czo)-monocycioalkyl, (Cs-Cao)-bicycioalkyl,

25 (Cs-Cao)-tricycloalkyl, (Ce-Cia)-aryl, (Cs-C14)-heteroaryl, (Ce-C14)-aryl-(C1-Ce)-
alkyl- or (Cs-C4)-heteroaryl-(C-Ce)-alkyl-, where the aryl radical, the heteroaryl
radical, the alkyl radical, the monocycloalkyl radical, the bicycloalkyl radical and
the tricycloalkyl radical each is unsubstituted or is substituted by one, two or
three identical or different radicals R®. More preferably R’ is (C1-C1g)-alkyl, (Cs-

30 Cys)-monocycloalkyl, (Cs-Cis)-bicycloalkyl, (Cs-Cqs)-tricycloalkyl, (Cs-C14)-aryl,
(Cs-C1s)-heteroaryl, (Cs-C14)-aryl-{C4-Cs)-alkyl- or (Cs-Ci4)-heteroaryl-(C-Ce)-



~PC fl E P99100242 in which R, RZ and Rs are defined as indi cat EdUF8r?PRe
formula I, or alternatively functional groups are present in the form of

precurso%?mﬁh are later converted 5 into the groups prepefkpidnoidlc
conpounds of the formula I, or functional groups are present in protected

form The group COX in the fornula Il is preferably the carboxylic acid
group COOH or an activated carboxyli c1@cid derivative. X, for exanple, is
hydr oxyl or halogen, 10 in particular chlorine or brom ne, alkoxy,

pr ef e][ ?bl glhyﬁt wbere thehmyhlm@pa!aﬂ}é b?]tyelroéhryr raﬂgm‘rpthg ar;lhﬁ_n@&jca),r(he i cal of
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1990 (Eds.. G r%t Andreu), Esco Lei den 1991, p. 143) or other activating
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reaction of an activated carboxylic acid derivative of the fornula 1
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tetrahydrofuran at tenperatures fromOQOC up to the 'boiling tenperature of
these 5 <ANkeugsybstdutedsuresubsiitutadias indisatashabavee, in the reaction of

nmet h esters (X = nethoxy) or of ethyl esters (X = ethoxy) with

guani di nes. The reactions of conmpounds of the type COX with salt-free

guani di ndR® isrsrefesatalytREReYEH Br €BI-CLEAKAUD-CO- 3Bk ular| MeferaBlyvent s such as
di net hyl f ormam de, tet rah{drof uran, dimet hoxyethane or "di oxang, | f
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solvent in the reaction of conpounds of the forrmula Ii with ~° guani dines,
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exanple, chlorine the reaction is advant ageous carried out wth addition

of aciraors-ehtbe gadicalsdiavecpraiesed meanings omiavebene specific drisome esence of
:’éfg.ss.rﬁgprgégfgto?grﬂ&r (S5 XRE deRlotatlodls, B rc‘:g}n%ﬂ'\att%%sro?ssﬂlchipnr%fg ggonalic i
meanings or specific denotations being a subject of the present invention.
Particularly preferred compounds of the formula | are those compounds in which
R' and R? are hydrogen or together are a saturated or unsaturated bivalent (C,-
25  Gs)-alkylene radical, in particular hydrogen or together the group ~(CHg)e-, in
which p is the numbers 2, 3, 4 or 5, where the (C,-Cs)-alkylene radical and the
group -(CH),- are unsubstituted or are substituted by a radical from the group
consisting of halogen, (C;-Ce)-alkyl, (C;-Cs)-alkoxy, (Ce-C14)-aryl, (Ce-Ca)-aryi-
(C1-Ce)-alkyl-, (Cs-C14)-heteroaryl, (Cs-C14)-heteroaryl-(C4-Ce)-alkyl-, (C3-Cy2)-
30 cycloalkyl, (C3-Cy;)-cycloalkyl-(C1-Ce)-alkyl- and oxo, and where a 5-membered

to 7-membered saturated or unsaturated ring which is unsubstituted or



 mxture is worked up and, if desired, the reaction product is ]t7hglr]1LYpﬁPc|)%i ed

by the customary processes famliar to those skilled in the art. Protective
groups og}d%m#ly still present in the products obtained fuqRidsmeza?
or 't

conpound e formulae Il and 111 are then renoved by standard
processes. For exanple, tent-butyl ester groups are converted into the
carboxylic acid ~" J groups by treat@nt with trifluoroacetic acid, benzyl

groups are renoved by hydrogenation or fl uorenyl met hoxycarbonyl groups are

renoved kybsticted byyR*ain paticuldr yeshe odtwd raditals Reantiwiish#s 8 then carri ed
out by standard processes, 25 for exanple acylation reactions or
est eri f i CAIPeHYCle FOG Frieteracyshie ringsentainigrng ar byp ring Mitsogery stahegi cal |y

Star | ng 20 o SRrRba ExboRRrkaRon if e e e AR ATAREGRIES v o°

the 30 ceppapA@EHQ{- the fornula I, are commercially available or can be
prepared hy or anal ogously to processes described in the |literature. The

pr epaPat iRoris ¢€1-{ha-alkyly (G1iCy)ap0nosysioalkd 762 Cribicwahoalby2(0s-C50)st ar t i ng

oy b Lo |
Fol | owi nd i (Crfig-Bibhe Baruathdrsrer bt g8hucerCutatd e «

synt hesi € palkye $65-5, LtietabarpiTnE NLalk ll,thé%,ﬁﬂﬂuéﬂimh?ﬁbyﬁﬁ@.m ens to
those skilled’in tf1e art to carry out t¥1e nodi fications of the synthesis

shown, woexeh-Ni(€1-5 sradedls o yNHoC O-({e-Gr)edlliylat i on of ot her conpounds
accordi ng,4t.0,.t he i nvention., Thus. .the carhoxyhenzal.dehyd f.the formula IV
can be r Buds butraash BRleeba-AIR LR Ts SRR RRE S B P L PY& | i e,
wi t h1phe ragkcaniremaniegreab ebnsidting oF (CNE J-aaxy, A CY-C 9-Akyes (dlg- hanami ¢ aci d
' derivative of,the formula VI which, arter 10 hydrogenation, Tor exanple in
the pres&R'K owhere IRldndRb indepdraientigiof enetdmotivemaraumdirogen loe (CoO a VI | .
After activation of the carboxylic acid group the conpound of the formul a
VI1 can B#Ytondensed with the 2, 3-di ami nopropionic acid derivative of the

f | 1. e, th f la,l 1 Th
Lonaonsallih € RNAAL FoSE Ol R R bl RIS o ror o
th i CVALH b ' LS - |
Wity e bf“f%e@‘gfgh‘é O T e s of
the 19r rr@w)-meta&asva(% s)alkrle Wheretheqtylknadicahi tbe heteraandradiaahithei n t he

" the 2 radER MR RRRERBARY s BRI Rl Abdinée 2 ree”
am no gr gigyciduikyl radital bach Reussubstitited or i SulsstitiedIZ o] tWcotdtheye st andar d
procedures for the preparation of sulfonanides, for exanple by reacting the

free anm fRAiGaISIRa sul fonyl chloride of the fornula RS-S02-Gi. An exanple of
a prot ecHsr?gh%%b%nrgrp(cggésrﬁé"%q_d_cé_;t he benzyi oxycarbonyl group (Z
20 in all their stereoisomeric forms and mixtures thereof in all ratios, and their

physiologically tolerable salts and their prodrugs.

Very particularly preferred compounds of the formula | are those compounds in
which

25 R'and R? are hydrogen or together are a saturated or unsaturated bivalent (C.-
C4)-alkylene radical, in particular hydrogen or together the group -(CHa)e-, in
which p is the numbers 2, 3 or 4, where the (C,-C4)-alkylene radical and the
group -(CH,),- are unsubstituted or are substituted by a radical from the group
consisting of halogen, (C-Ce)-alkyl, (C1-Ce)-alkoxy, (Ce-C14)-aryl, (Cs-Ci4)-aryl-

30 (C4-Ce)-alkyl-, (Cs-Cy4)-heteroaryl, (Cs-Ci4)-heteroaryl-(Cy-Ce)-alkyl-, (C3-C12)-
cycloalky!, (C3-Cyz)-cycloalkyl-(C-Ce)-alkyl- and oxo, and where a 5-membered
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25 group) which can be renoved by catal ytic hydrogenati on. Sul fonyl

chlorides of the fornula RS-S02-Cl and other sulfonic acid derivatives

sui t abl ewf osz&yyr oduci ng the group R5-S02 are commerci al | ypc@iyppbdoptee Or can
be prepared according to or anal ogously to procedures described in the
literature. Instead of the tent-butyl ester present in the conpounds of
formula VII1 and | X other esters can ¥ 30 17 JULY 2002 WO 9913762 i 26
Schene 1 PCT/ EP99/00242 O~CH3 OOHOK+ OOOHO\ ~OHOV OCH3I VI IVO

NH2 CH3 +to .7-méfbered GatintatedCoB uMs&urkle riciddwiichl is Unkubst@utedbid3 O CH ~ 3
H3C-Of H ~CH3 Y Ixiﬁy esent which either only. tesggprar :1&%/ Br.ot ect the acid
group or SkRstiltedRy &t's i partiqularchi one of kwo radigalsc maRanRICHfis Bhe fornul a |

anal ogouaiooilic ERMSRAARLFES FRfafERb bile SRRl oG WibartBBES ot her -
pr ocessegahde fusedaery eakichicaibon Sadipthe (CL-Cif-alkfieheraditHeiR] inftae
exanple by a Wttig reaction. The conpounds of the fornmula | X are exanpl es

of dcoﬁp?)lgﬁﬁgpoﬂc*ﬂﬂe;fornul all 10 i B which X is mﬁt hoxy. hTh_esedconppgngs

Sbove. andCdR e B A n TS (e S b st BorarEot

PCTI EPO9 8743, 0,051 aHQSGACRISHYI CCAC) §-H9KiOIRE Ml c s act o
m f the formula I'IT. d

directly with the conpounds 0 he conpounds obTfained in
t he abovdrifiyorometing, chanevexo, -NHCaCealkylfsar HH-COEr-Cepalkytier st andard

diti .b I f _th t hyl t th t
ot T B SRR ACCLGRLaEL Y | oot e Tooup o et e Foter I T
i nt 04¢ he FEq5 (ERIBINTAIRGI, ?gE@%ﬂ@PﬁggﬁléﬁlkWKGPG?B%ié)'?@@alkﬁgr?C%%%t hthe e~

guani di nes of the formu In situ acti'vatlon, le with '
TOTU or b@dicloalkyla(Cel1gearybr(Cedha)-neteraatyb { CoCailealy L HOx)ralky!-ari(Gs-

e b b i o S bl b Bk il ind eSS, B
alkyl radical, the monacycloalkyl radical, the bicycloalkyl! radical and the
tricycloalkyl radical each is unsubstituted or is substituted by one, two or three
15  radicals R’
R® is hydrogen or (C4-C4)-alkyl-O-CO-;
in all their stereoisomeric forms and mixtures thereof in all ratios, and their

physiologically tolerable salts and their prodrugs.

20 Especially preferred compounds of the formula | are those in which:
R' and R? are hydrogen or together are a saturated or unsaturated bivalent (C,- iﬁ,
Ca)-alkylene radical, in particular hydrogen or together the group -(CH,),-, in
which p is the numbers 2 or 3, where the (C,-C;)-alkylene radical and the group
-(CHy),- are unsubstituted or are substituted by a radical from the group

25 consisting of halogen, (C¢-Cg)-alkyl, (C-C¢)-alkoxy, (Cs-C14)-aryl, (Ce-C14)-aryl-
(C1-Ce)-alkyl-, (Cs-C14)-heteroaryl, (Cs-Ci4)-heteroaryl-(C,-Cg)-alkyl-, (C3-C12)-
cycloalkyl, (Cs-C,,)-cycloalkyl-(C¢-Ce)-alkyl- and oxo, and where a 5-membered
to 7-membered saturated or unsaturated ring which is unsubstituted or is
substituted by R?, in particular by one or two radicals R®, and which is a

30 carbocyclic ring or heterocyclic ring containing one or two ring nitrogen atoms,

can be fused to a carbon-carbon bond in the (C,-Cs)-alkylene radical and in the
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10 conversion can be carried out, for exanple, by using thi ony]1 C%Il ori de.

If it is intended to prepare, for exanple, the nethyl esters (fornmula 11, X
= met hoxywb Joygast he carboxylic acids) this can be carri ed PAOVERS9/00M2at ment
wi t h gaseous hydrogen chloride in nmethanol. O her activated acid
derivatives can be prepared in a manngr known per se fromthe carboxylic
acid chlorides or directly fromthe 1 carboxylic acids on which they are
based (forrmula Il) X = OH). Exanple are the imdazolides (forrmula Il, X =
1-i m dazgreup -(Hildk are obtained by treating the acids with

C1065)) RS n Ry s P hiooRfiidanadl o sl vigiloa ke kgt by
reacti Ontﬂ\éfdlbé;mi/l(?(@f-%gh&oﬁﬁi (CEOL LT, Hiftbgas tﬂflbdﬂon‘iéih?l;,] %aﬁa,%&;,or Wi th

tosyl 20 chloride int presence of am nes such as trie amne in an

i nert soFNHG:-CA-alkyiheor -HNH-E0{GbCa)-allsyhods for the preparation of

.activ teggcarbtﬁj‘xgl ic agid 3er'kvatives are indicated with details of source
it erdt ufe ¥ RYYH R Bht nHexEYd Organic Chem stry, Third Edition, John
Wiey & Rons)clBa-aRyl, (ELC AmdhbeyeRiangH es-Of)-bitgcldiy! &.Lcase val uabl e
phar maceut i chghaé?)i—veyi' g%?e‘ e ' ‘52 aE‘fyg, #‘%’ @5 4

I'ents whi ch “are sul Xanpt e, for the
t her apy tnieycoalkyly (GacCsa)afrylb (DeCali) hetaronry], (QsrDis)-cindg€seBs)eatkyland{@s+ascul ar
di sorders, ,The co dg of, the formula I and i r _physi ol ogi cal
ol or ab) BrOAgieTaAa e Bk Waeredtn 254 adina Beddleroee/ aatieaah
preferab ARETR4 EIBalRH tddf VIR i B ceuticals
for thergg(fgar pr(bph;é/lmg?:&gy Tﬁ‘g?/ 'E:dan I,Zlﬁgg%c ni stg le%ag%q)taﬁeﬁpggvm, or in
-m xt U0 es tridytcdhoalkgl radataheachis umsubiséituted or if subbstituteddyt ome | two dr7thié Y 2002
. WD 99/ 37&2]. PCT/EP99/ 00242 28 preparations which permt enteral or
par ent er & g8 Risstrati on and whi ch, as active constituent, contain an
efficaci east s ound of the formula | andlor its
physi ol o&ﬁ%ﬂ??‘:—\? ne?aﬁ‘?@aﬁlwgnd or its prodrugs in addition to
cust onar in alh#heinstarebisahieyicifonos and snixtares theseahidy all ratidd] anddlseir5 The
present ipventiaon therefore also | ates to the conpounds of the fornula 1
and/ or t RBY$iQ §?|i)ﬂ9glﬁr@ [QﬁES@réﬁ'@l'@@ﬁN%s-andl or their prodrugs for use
as pjygrmaceuticals) to the use of the conmpounds of the formula 1 and/or
their physiologically tolerable salts and/or their prodrugs for the

pr oduct i MorebvdOpaiered cotipounts of tite fohaulahkea@mhoaa dn which RS ds{Gs-Gfs)t he
di seases nentioned ~above o ow, for exanple for the ther‘%gj; and

bel ow, i

pr ophy! a®Md %K%&M)‘H?%‘P%L Pr gf&FﬁP’)ﬁK@GCnd‘W'e whege dhe gpd rediegbands of the
; | o . ! ' .

b oar ugs IS eREal Eadich U ts PhlsEBLid S ApbSRALd By Y. RioldrBhiee

i nvent i oidenticaher differentatadioats Rd ahd ppéferatiy sutnsatstintedaorauibstituted by

phar paceut i cal. compositions _which contaikn an efficaci gus dose of at | east
one €HnpBORErdworidenticH qfcifaregh@dialy : IBrfthsIrciereai§amenst g‘?’ﬁlﬂ dalts
and/ or i ' it L. O : ' kjpnocuous
‘carrier I H%Bﬁ%{ﬁgromc%ﬁﬁh%% éhé:g]ré’r %ﬁ%ﬁél@?@é@?g%g&% ('c)i?’t h%)@a :Jeui n
t he for npajdrogk! Eveh aldretefer@dqoansalindsif ¢he foremabd dré s & whichrRr es,

hard and_ soft %el atin (., , capsules, solutions, syrups, emul sions)
suspensi @ Ngphityl sadicakisuelas e 1-narhihvkeadieal @f a Bveohthy) radicahwhich e

Car ent or o SRl ocif suBSRAIRAY Bd. Tiol gl HPRIR' Bt ich”
subczg angesfefably iguhBebdtiaitedosudmasah uPBUBSHtUtd PN haphttiyl Fadicanosah ut i ons,

m crocapsul es, i1nplants or rods) or percutaneously or topically, for
exanpl e upsybstitttach2-srapbihyl fedieal, insal|l ineirsteregisamede fares ard MmidURher ways)

br epar at Teobieal 6 eoo Rer PRtaellTRre il 3ela o ek BB cun per
se and famliar to one skilled in the art, pharmaceutically 17 JULY 2002

WO 991 37621 PC T/ EP991 OOZ4Z 29 inert inorganic or organic carriers being
used i n Berferreshcaropotrdscohtpedaaryladiare additionatly thasesindviichithe cartven r)

or oauLt | St e T st S T Ee el & SUIuh alR Bt raSthp Sl es, 14

|5 POSe! BhndaliSh, irf Al 1 BKATBIRisdrASHOBfns S BB Ingedh B4 ENFRIYES ©

t her eof , stearic acid or its sa etc. Carriers for soft gelatin
capsul es and
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. suppositories are, for exanple, fats) waxes, sem solid and Liquid polyols,

natural or hardened oils, etc. Suitable carriers for the production of

sol uti onwodgs7eaxanpl e i njection solutions, or of enul si oNBCDEPHYyIOL42S ar e,
for exanple, water, alcohols) glycerol, polyols, sucrose, invert sugar,

gl ucose, vegetable oils, etc. 10 Suitgble carriers for m crocapsufes,
inplants or rods are, for exanple, cg@ol ynmers of glycolic acid and lactic
acid. The pharnaceutical preparations normally contain approximately 0.5 to
90% by m@@mebfpmsblcgiﬁggmtcderabﬂe salts aioditbeis pfodigsor t heir
physiologically tolerable salts andlor their prodrugs. The anmpbunt of the
active ingredient of the formula ! and/or its physiologically 15 tol erable
sal ts angy gpetiti€ gROGS bESSMpBURAS ot foRMEH | BAbriéE By nhSHin iy 1S
0.2 to 5001 ?rg E)(geftg?ably E to 200 ng. In additidgn tggﬁg actciig\?@rmlw

i ngr edi el santhB” independently iof ophanatenaredsydrpgen ar §€i-Gry-atikyh wikhi isi onal | y
contaiLn addi tive suc far exanple, fillers, 20 disintegrants,

bi nder's, qufb'i)ﬁgt&fﬁ%f’r W@P%ﬁw&dggeﬁt's, stabilizers, enulsifiers,

preser VaterﬁZo{hi&\AﬁI’et als RG%H:EWI §oge!‘tﬂ1ér‘6’l 8fd 833t hted B AhFte

t hi ckeners) luents, buffer substances, and also solvents or solubilizers
or agent bivalent(hi@)+alkylend eadicak forrexampledhelgrous alGH,)f-pin whickrp 2t he

o "hor o o Bufct. § 07 B td RGBSt 8 bt SbivtegRpenr ggmatery o
tol er abl ' - t i i gy t |east
one. comp Q284 frof{¥ieMrolidEonsRYAGId! Waiodet, (CriciPeo, (B SCPL kel (6.2, | 22
et apeUL L B Ty o e Ty et o e e e unds bf
t he fgr néﬁg'alm)ir(gf’éﬁﬁ&g)ﬁ%f’%'&‘ #nd (qYI-'ﬁ )t"rYGfﬂe"é‘&'T(gﬂ'g@Se‘ﬁiW a&‘ﬁ’oo’i%mr%"% ors of
|l adhesd i bd I Lokt th 17 JULY
5002 w0 SorTBNRY Bitfenifel s afed bh endabitpd iy WAl ! | 0€,
surface amgubstitutsayor ishiubistituted By RS in paitimuldnbyosieoc tws radicdlzeR’hiehdon of

the conpounds_of the formula | can be denonstrated, for exanple, in an

assay i nWHER IS 2 Rarhaayelis finger grhetgeogycliaring cantainingere of iWe dingel | s whi ch
contatn ' ti j ' ' of~ s 5 assay
are Do ventfodert SRREE e HRRRL T  CargBhearbf Bonlldh e fo 2l ERINIAR. 7 T he
formul a radisdl;t heir physiologically tolerable salts and their prodrugs are
gener al | ﬁss,ui tabl e for the therapy andﬂgroph¥i axi s of diseases which are

based onT He (Prlelatwl. 4k e ROy eromd @Y (¢ ebeni@dyk(CanGr-alkyk (€5-gands in

cell-cel iy i ) OGE Geldnairi x i r | esses) or
whi on oS BB (CREIA TSR RS LCOTERY HatoRb BRAGDEBIRAZEECS) B0
or for t hgdroxyt @xenhita)aminal NEMGEC gralkyl, Bluf(€,4n)-atkyl)pi NHeG3{C,-C.)-
interactiogns of this type is desired. As explained at the begi nning, such

i nt e#Qict PV, COICexark¥d, play a part in bone resorption, in angi ogenesis

or in thes | tiQn hg v I ture. The
corrpoundgl g% %’héﬁ%@r Fnejl'Qgi'a@ﬁ‘dbﬁig'ﬁé'aﬁg)éiﬁg}c’ﬁéf@am%@f‘S@E‘?Heﬁls salts a
their' pupgdubsituideort i8 SUBERLESbY aalldRoal frem .cdrigistintEofhydreikat i on or
cure of diseases which are caused at |east partiaglly by an undesjred extent
of bone (@s€upaikory, (el )etndS(©)arNRIR] iahdrNiﬂ’B%RZ;bewrie'edR’, Rieandascul ar
snoot h muscul ature. 20 Bone di seases for whose treatnent and prevention the
conpoundR’ oindependentiyubtone aveltediang hydragen, ( Gv-Ea)-alkyl, {Es-Ge)-argbooyed ar e
especi al lé g‘j_ oSt eopor osi s, hép_er cal cem a, osteopenia, for exanple caused
by rdf as{@sts))-anhntGi-CoralkylandQ sy ehpsiplagigally talesaplepznipar o ruwaich

er osi onsg’m rheuggtoid,.arthritis and Paget's disease. In addition, the
conmpound o OPR&E RAGIF can be 25 used for the allevati on, avoi dance or
t herapy of bone di sorders which are caused by a glucocorticoid, steroid or
corticosteroid therapy or by a lack of sex hornone(s). Al these disorders
are characterized by bone | oss, which is based on the inequilibrium between
bone formati on and bone destruction and which can be favorably influenced
by the inhibition of bone resorption by osteoclasts. 30 The conpounds of
the formula | andlor their physiologically tolerable salts andlor their
prodrugs can also favorably be used as inhibitor of bone resorption,




17 JULY 2002 WO 99137621 PCT/ EP99/ 00242 31 for exanple in the tharapy or

prophyl axi s of osteoporosis, in conbination with conventional osteoporosis

t r eat meniyf odPBE21€Xanpl e i n conbi nati on wi th bi sphosphonat esct/epdvnomens,
estrogen/ progest erone, estrogen agoni stslantagonists, calcitonin, vitamn D
anal ogues, parathyroid hornone, 5 gr%/th hor none secr et agogues, or sodium
fluoride. Adm nistration of the conpdunds of the formula | andlor their
physi ol ogically tolerable salts and/or their prodrugs and of other active

i ngredients ef ive in the treatnent or prophyl axig of osteoporosis |ike
t hose |isted deforg s@n take p Si-mH t aneoushy orVseguaentially, in any
order, and jo\ntl Iqo('?ﬂéeparat er use i1 10 such a conbiMfati on

p

treatment or yi axi s the compounds of the fornmula | andJor their
physiologically tolerable salts andlor their prodrugs and one or nore ot her
active ingredients tike those |listed before can together be present in a
~single pharmaceutical preparation) for exanple tablets or granules, or can
be present in two or nore separate pharmaceutical preparations which can be
15 cont ai nedCHy a si nglHpackage in tmowr nore s E@gkages. The
use of the c npougps of| t he forn;?g\L_qu/or(jheir’physiologl Iy

t ol er abl e thgyj prodrugs i su a conbi nappn therapy or
prophyl axis and their use in the production of pharnaceuticals for such a
conbi nati on therapy or prophylaxis are al so subjects of the present
invention. The invention furthernore relates to 20 pharnaceuti cal

pr epar at irowhichitheé ireobonds aig Whic eruslici® ard Boadedtareqndicatstebyg onpound of
the formula | andlor its physiologically tolerable salts andlor its

¢ prodrugsdaghed haes;wi t h at | east one other active ingredient effective in

ocorbt B (GoC B e M R RN o B g ©F PO

phar mac etidyeRalRy,i (TG LPapyI2EC £ ) iriterobhg, ({QO@]Q)WL(@?@J)%f @0 (Cs-

pharmaceutical preparations correspondi n?I y apply to such pharnaceuti cal
conbi nat Cad-hstereandt(CarSe)-alisdr where the syl eadicalhihs hetesoasy! nasticalr teor pt i on
by osteog} asts,. the conpoun f 1 f, 0 l.a | t hei iologically

t ol er abl g‘kggﬁ’atdécao[n@\etW@BP?}@%@@MH@%@, tbglbﬁy q&%gﬁééglﬁﬁﬁa%‘%?s of tunor
growt h agfytlodiy| PRdiasl 8adtpis @isubdtitited or ITRistit@Rd Hyobnd eoldrahaiy or
prophyl axi s of cardiovascul ar disorders such as 17 JULY 2002 WO 99/ 37&21
PCT/ ¥P9oorasticals R3ang wherein dn ée8lky! cadiealsthermenacyalealkyiradicalitther apy or

rophyl axi s of .nephr.opat hi gs. or. retin hies, such as, .for | e,
G abet i coiReRRGEICRRY iR lvbPe PRl Bhy, Shifrr S Pere bl R asi s ¢ ne
conpou ndﬁa@kuld?%rfe? W frée aREB @ cdrbeh fatdhy Thay oeirepldcedisyl ieeatitsl al t s
andl or their prodrugs can also favorably be used 5 1 n conbination with

convent i difgretatems salectadyronEihgrspaes epngstingat nigiegencaxygan andr apy are

given i nsB'ﬁrti no (Editor), Encyclopedia of Cancer, Academ c Press, 1997

* which is%f Li,[orporat ed herein by reference. Al the above statenents

- I el atg nORE fs hjidrodER, @, E&eaIRS’IUOOGG??\%QFOX?PKUPJC%)-blHy{!lOlQ'UlD“Qﬁ hifid; W th
conventi onal osteoporosis therapy |ike, for exanplé) possible nodes of 10

admi ni st ineall theirastdrgdisomade fedresiand enisiunes iheneqfrio@ll ratiosnand their espondi ngl y

fi . apply t.o the use of the, co nds of formula | in conbination with

convent i B 'O'QQI?@QYi?Iﬁé?%!ﬁﬁa"W?g’?Foh ROf9Sc onpounds of the formula 1, the

dose can vary within wide limts 15 and, as is customary, is to be suited

to the individual conditions in each individual case. It depends, for

exanpl e, The présent dmpantionh alsplrelatels to pacesses foathe prepatatienef they of t he

di sease to be treated and on ether an acute or chronic condjtion is
CosEs Empnutdaet thedmrpui. d he.Comp i can oSt aly Bouaessmd. 5o,

adm ni st i i i I, Sr ) r ef er abl
0T 50" SRUPIR inthE BBred of @EEnlérgehy UrtRRS, B kil SPRVTBL bre BT e1 201
ngl kg t ofraginieateewhicherdn be dedised rstrosyraheticdlly frone tlyh forqutdbun tié kg (in

each case in ng per kg of body weight). Also in the case of intravenous
adni ni st PraPasfiamef e (F%f"lél%‘ﬂﬁﬁ Qf the f@@ﬁ\é‘ﬁdl“ %FHbQ@WWéFV &%@%ﬁagﬁpﬁoo

ngl kg, p | f ight).
The dai |5 EEEaH PR fdlrdd o Hid SRS S35 TRk Ens i qrBgEN whi
adnizg st ¢auld Wadfo LRtiddirettaadions or diduirdzRtiond irotHeepattivd synthasigpl e 2, 3
or 4, part adm nistrations. As usual, depending on individual behavior it

may
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be necessary to deviate upwards or downwards fromthe daily dose indicated.

Apart fromuse as pharmaceutical active ingredients, the conpounds of the
30 formuisgy do/5588y al so be used as vehicles or carriers of apttT/EpIveeRzedi ents
in order to transport the active ingredient specifically to the site of
action {= drug 17 JULY 2002 WO 99l §é621 33 PCTI EP99/ 00242 targeting; see,
for exanple, Targeted Drug Delivery, “R C. Juliano, Handbook of

Experi mental Pharmacol ogy, Voi. 100, Ed. Bom G V. R et al., Springer
Ver | ag watem in $he farer pbpracuasarediieh Bie latgreanyested imteethecdesieed ngr edi ent s

t reat mon UL L Gestet, OB (8 TrhBAs Y plosR Snctdnl o sty A3 Stetive PR o
and t hei strapddyssuid folthelsntRasis Protteml SyieH stratedlbaaroWelikridwmessse for -

exanple in in'vitro diagnoses, and as auxiliaries in biochem cal
i nvest i gakilleddn ithe arti (seebfas samplef Graeneand Wids: ProtectivepGooups inl0
i nfl yenci of gell-cell,,or cell-matrix interactions is desired. They can -
furt tr iR SEubeSS. Wiy, 860 RS Erdimales A BrectPr arurs AR 9IPS] ot her
conpoundgndi eyaaargrbegé Mayhe PhéiionRBayTas eahilsal ba%dnwanba%ﬁao%@ﬁah, whi ch
are obtai nabl’"e fromthe conpounds of the formula I, for exaripl e by
modi f i cafdroexample iy catatyticdydsdgenationainto amino geoupsand gminpsethiyd Exanpl es
The products were eiﬁ_\gsen ified via mass spectra (MS) andl or NWVR spectra. 20
Dependi ng'YPHIFFREEVEYst synt hesis step andl or workup procedures, for
exanpl e freeze-drying, were carried out, in sone cases the conpounds were
obtained partially or conpletely in the formof a salt, for exanple in the
forMf Fheammipaurds of thalformula i damdbe prepared, for éxamipte, dy linkingdahiori c ac{i\d
salt. 25 Exanple 1 o R N <
(29) - 2-(%\'@&‘8\’(@-&@% SRy alin Gridson carpoxytic acid derivative @f theypyr i ni di n- 2
yl car bangyingigthy! ) - benzoyl am no) - pr opi oni ¢ aci d 17 JULY 2002 WO 991 37621
ON NI

34 OO0 HNOHHHNHI1 O=S=0 a) 4-(2-Methoxycarbonyl -vi nyl)benzoic
acid
Q)
0
0 N
it
4 X
R—O ?IH
SO
0
]
15 -

in which R* and R® are defined as indicated for the formula I, or in which
alternatively functional groups are present in the form of precursors which are
later converted into the groups present in the compounds of the formula |, or in
which functional groups are present in protected form, and in which X is a

20 nucleophilically substitutable leaving group, with a guanidine or guanidine

derivative of the formula ill



PCT/ E P99/00242 5 18.74 g (0.12 nol) of nononethyl malonate p01t7ag%IrYUI’2nO%2a|t

were suspended in 18 ml of pyridine. 15.01 g (0.1 nol) of

4- car boxywasoasgkgiehyde and 0.85 g (0.01 nol) of piperidi ne pEamersadaad at
roomtenperature with stirring. The m xture was refluxed until the

evol ution of COZ was conpl ete (about hours), then a further 60 m of
pyridine were added and the m xture s stirred under reflux for a 9 0
further 1 hour. The reaction mxture was treated with stirring with 500 m
of ice and 110 m of conc. N‘rydrR)chI oric acid. After addition was conplete,
the m xture was stlr h? @ a further 20 m nutes, and the product was
filtered off with su%: i on vvashed with water and recrystallized from

i sopropanol . Yield '12.85 gN—HRNWR (200 MHz, ds-DMBO) : b = 3.75 (s, 3H,
- OCH3); 6.76 (d, J =15 Hz, L H 15 CHCOOCH3); 7.73 (d, J = 15 Hz, 1 H,
Ar-CH); 7.84 (d, J = 9 Hz, P, Ar-H); 7.98 (d, J =9 Hz, 2H Ar-H); 13.11
(s, broad, 1 H COOH). Ms (CI+): me = 207.2 (MtH). HPLC. RP18, Nucl eosil
300-5-C18, 250 x 4 mm buffer A: HZO, 0.1%trifluoroacetic acid (TFA)

Pt 5 I WAL ah K 250 sieflied &5 iegicataaonine el hids tsTomHDr  er B,
then 5 dhc?ﬂﬁhggﬁuﬁfseiﬁﬁ ﬁlJegé‘htr ifltRe forfi bgﬂ%&guﬁoe'g w}ﬁcrpérﬂa‘?er J?c)nverted

4-(2- Nb oxycar enzoic acid
4- (2-5met Imwhalghcmgd prasent Jrbthezaonipanids ofdhe fermsyla hderdfunctiondlgrolpy 2002 WO
99/ 37621 35 PCT/ EP99100z42 250 ml of di oxane and hydrogenated for 7 hours
at room BEFPERSAN It PERIEFteSSPN 109 strength) at 1 bar of hydrogen. The

m xture was filtered and the sol vent was renoved in vacuo. Yield 8.05 g.
{ "H NVR (200 MHz, d~-DMSO: S = 2.67 (t, J =8 Hz, 2H) CH2-COOCH~); 2.93 (t,
"5 J = 8 fipe gtbup ﬂGKhh)theﬁor&Q:léﬂlsBHafe@&@}he Earlb'bx{{lit adid.gréupdOOH 86 (d, J
= 9 Hz) 2H, Ar-H)' (s, broad, 1 COOH) . (C'IM;: me = 209. 2
(MrH~) . PPEC: aqﬂpg@d W@Péﬂs‘? @C'Q@Gﬂsamx jgroe&amplﬁms rpxyl ot:halpgen.o. 1 %

firad's ifkediyBE e bf Gronifies dhoohh Beperaty niehbo Br S0 Sad3o% burt 1
B, then forrexaniiléqpihepoikiy er pBntdfluaroptenexy, ;Nhénylmio Iﬂwethy[tﬁ op2-mn. c)

tert-Butyl 28) 2- benz on¥car bonyi am no- 3- (2- met hoxycar bonyl - et hyl )
benzoyl aRVHdY ggr@nr Ot geitragen bLetwgrtpﬁMglg bglflded via a nitrogen afom, in

4- (2- met E’? &@ 6!@%@1%@5&%%% e glnéc?&ﬂgrgjcg%@g@ rgBI‘e Bgrt butyI

(29)-3-a benzy oxytar bonyl am nop na

di met hyl farrexample, ﬁ@d—@a?%ﬁ{y@)do\@()m%ﬁ toigsifonyloRyoand tHe activated acid

0((cyano (et hoxycarbonyl)-nmet hyl i dene)am no)-1,1, 3, 3-tetranethyl uronium
20 t1ét r afletivalirsoean ﬁlqsrbﬁ—e)mesﬁd apbydige.(1. 7 nmol ) of dii sopropyl et hyf ami ne,
and the m xture was stirred at roomtenperature for 7 hours at pH 7-8. The
sol vent was renoved in vacuo, the residue was dissolved in ethyl acetate

and the HFX ig hydroydsi. e sihiee duainiding ofte formllanlitie rés€ied with didasthoxgmid NaHCO3
acid, then the carboxylic acid is expediently first activated. The activation can be
carried out, for example, with dicyclohexylcarbodiimide (DCCI) or with O-
20 ((cyano(ethoxycarbonyl)-methylen)amino)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TOTU; Kénig et al., Proc. 21st Europ. Peptide Symp. 1990
(Eds. Giralt, Andreu), Escom, Leiden 1991, p. 143) or other activating reagents

customary in peptide chemistry.

25 Beside the free guanidines of the formula lif, guanidinium salts can also be
employed in the reaction with the compounds of the formula li, from which the
free guanidines are then prepared in situ or in a separate step by means of a

base. The reaction of an activated carboxylic acid derivative of the formula Il



: : JULY 2002
solution until neutral. The organi c phase was separated off ang dried and

the 25 solvent was renoved by distillation in vacuo. Yield 770 ng. M
(ES+): mvoornéh. 2 (MtH-). d) PCT/EP99/00242
(2S) - 2- Ami no- 3- (4- (2- met hoxycar bonyl - et hyl ) - benzoyl am no) - pr opi oni ¢ aci d
tert-butyl ester 30 17 JULY 2002 V\? 991 37621 PCT/ EP99/ 00242 36 6.88 g
(14.2 mol ) of tert- butyl (2S) - 2-ben §I oxycar bonyl am no- 3- (4-(2

met hoxycar bonyl - benzaoyl am no) propi onate was di ssolved in 200 m of
met hanol WiRdh %Bgaﬁ’d{@%ﬁd"zﬂ%ﬁ obtheytasmuta HLispratarabtyoearriediost 1A Rt ure was

o 520 Mol Bhown MR i .2 RS SriHBliE pUI, BUCHeR ofoanidsBRBETRT) 2 1,
vac:\l/g (Egﬁs b§§r§ %ﬁegﬁhmﬁhﬂﬁhmlthoprdﬁm@ﬂ@d&mﬂadbl mbthylaahamidé et d 6. 9.
g + e = e

(29)-3- (mmmfn@webﬁesmmweﬁwm eazmytothehejling tem@wtahaeafébqsqo

(25 5 Safts ERrbRRef il 1 o ble, T Elreaetend of gt sl % 2o o

tert-but wﬂetWyTbr OR St estEry ¢X = éch)xV) with gliamdifes fHapeadionaedl treated
with 0.196 mM (1.4 mmol) of triethylam ne and 15 0.159 g (0.7 rrrml) of

1- napht heerepednds ehipe Wna&%elvltfrﬁeltsf@aﬁumdmg areigdvantageouslyhour s at

i ssol verr et SPERT R Eol e R AR VIR Rk TR SRR i ¢

wat er. TéignétheR/dtiaid af diosanedifiappbropiidtesvith HadBiBhictEbadd si@ a8 fapd t he
sol vent was renoved in vacuo. The residue was chromatographed on silica gel

eI utlidng exampleh patassjiina tent-butgride o sadiun methyxideyi Howexer, watensan aso-) : n:le
= '541. 3
(25) - 2- ( ﬁf’ﬁﬁ&@'ﬁ%ﬁ"ﬂ&ﬁjﬁﬁﬁ?%f’f§°WE°&‘E<’% of thesfosmula FWithur opyr i ni di n- 2

yf car banBMéﬁ ﬁfelg%’#&r R W@M@Qlﬂ@@l@é%‘bﬁcﬁﬁé dolfint hBYFoKideS H RNis, 25 47 NO
(0.087 nmhol ) of (2S)-3-(4-(2-methoXxycarbonyl -ethyl)-benzoyl am no) -2

(napht ha!osmammlld?ﬂmqrh@thmm)acpoops advantageduslyraartied piut witheaddition df ssol ved
2 nm f di t hyl f 1 d d 86 .(0.,87 [ f

T e o 9 20k SHAENERLIPOEYT A SHonZl RasS SriAaraseaRe GEEXCESS 1 ed at

rooqst en@@éfﬁah'fee(gﬁﬁ(/aﬁ\%)hWrb?ndlﬁgqm%(?bgﬁlﬂhgWﬁrdr?émvﬁéi‘d | The/ Moﬁnd t he

resi due Was c~ chromat ogr aphed on silica gel eluting with
di chl or omistttieenis/warkednpl arid, lifldggired, 1he JeactictOpaduct BathengririfiedhyRRe9100242

37 ol o bR QTR ARP T GRS fredgh & vater (8511511.511.5).

Protective groups optionally stili present in the products obtained from the

20 compounds of the formulae Il and lli are then removed by standard processes.
For example, tert-butyl ester groups are converted into the carboxylic acid (’J
groups by treatment with trifluoroacetic acid, benzyl groups are removed by
hydrogenation or fluorenylmethoxycarbony! groups are removed by secondary
amines. If desired, further reactions are then carried out by standard processes,

25 for example acylation reactions or esterification reactions. In addition, a
conversion into a physiologically tolerable salt or prodrug can then be carried

out by known processes.

The starting components of the formulae 1l and Hll, which are linked to give the
30 compounds of the formula |, are commercially available or can be prepared by or

analogously to processes described in the literature. The preparation of the



46 my. MB (ES'): me = 608.3 {MH). 17 JuLY 2002
(2S) - 2- (Napht hal ene- 1-sul fonyl am no)-3-(4-(2-{1, 4,5, 6-tetrahydropyrimdin-2
5 yl car b@%h)wﬁqt hyl) - benzoyl am no) - propi oni ¢ aci d 45 ng (& 1Perboisvial) of
(2S) - 2- (napht hal ene- 1- sul fonyi am no)-3-(4-(2-(1,4,5,6

t et rahydropyri m di n-2-yl car banoyl ) - et hyl ) - benzoyl am no) - propi onic acid tert
butyl ester was dissolved in 2 n of 24i chl or omet hane and 2 m of
trifluoroacetic 10 acid was added. The solution was stirred at room

t enper at stagtimg cofipoaents oflthe feohulari isntlestratedurydway of exaroplenith thel uene was

added to, the .resj due a t hen renoved.in vacuo. The resjidue was. dissol ved
in acet ofﬂ@ﬂ"ﬂ% eae ?%P? Bresadt INYeRifN NolReIngrestacsd idhisaynteesis: e =

552 (Mt : ;

(29) 2 (neS, AR Cfancnts, It doos nof cayse any probjems to fhose sdlledin 4,

yl car banthd art éb leatry-dut thxe madificationsraf the siothesisdsHown, hiciNagel NH O=S=0 ' N
20 a)_{29)-3-(4- %2- F‘/Et hoxgca,r bonyl - et hyl 2) benzoyl am no) - 2- (qui nol i ne-8

" sul f chy| BRFEPAVBIYINE Rrera@dtien; rﬂtt‘%fu?%‘ 4nds agcordmgfo thednventian.  of

(2S) - 2- am no- 3- (4- ( 2- net hoxycar bonyl - et hyl ) benzoyl am no) - propionic acid

tert-butyl ester was dissolved in 2 m of 25 dinethylformam de and treated

wi t h 0. 19hus] thelcatboxybenzaldghydetdithafomwilaid canbé rBdicted, §62eXdmpr/id 7621 38

PCT/ EP99/ 00242 0. 159 g (0.7 mm] ) of 8-quinolinesul faonyl chloride. The

sol ut i onthRaRresenee of pyading anﬁjP@eaﬁlﬂ%mt@ﬁﬁ@?IQﬂlﬂ@'dﬁ@fsﬁﬁlbgfdhewas

renoved } . 4 . el ; [ ' . nd the

sol uti on*d\xgﬁfawéﬁe%p‘?megé’hﬁ %@é@%ﬁ%ﬂé?%f h%%ﬁ@é%‘@%@?;ﬁ V\egs dried

Wi t s odhyitrogiehbtite, fof ekamphsliraihe pregsencd vEpallddivmson €aoad giveswheuo. The
resi due was chromat ographed on silica el uting wi th n-heptanel et hyi

- acet at e gompound ofthg teraplanyll. fler Esﬁ\ya%iec;ﬂ of theapboxyligagid grayp the
e s O el ) N ) i di e
Vi onr bangTpOUbAST fie i \NRAbe Sohdarsed dt ye 24 BhANSBEARIAET 0 T

(0. 12 nmma¢id ddrivative of the formula VIl to give the compound of the formula 1X _
(2S)-3-(4-(2-net hoxycar bonyl - et hyl ) -benzoyl am no) - 2( qui nol i ne- 8-sul fonyl am
no) - pr optghame d).drieeendgnsatioagasy beaarrigdsad) {ps@xampte,nin tee presence

o ey 4P EOFUbE NGy Bahar) adelVRiacliating catbovicafids, was stirred at

room tenperature 15 for 20 hours. The solvent was renoved in vacuo and the
resi due was chromatographed on silica gel eluting with
di chl or olnethedaemulia W neﬂo cgn e the group R*-SO,- which is present in the final

compounds of the formula | according to the invention and which can then

remain in the molecule, or Y can be a group which temporarily protects the

20 amino group in the 2-position and which in a later stage is removed to give a
free amino group which can then be converted into an R*-SO,-NH group by
standard procedures for the preparation of sulfonamides, for example by
reacting the free amine with a sulfony! chloride of the formula R®-SO,-Cl. An
example of a protecting group representing Y is the benzyloxycarbonyl group (Z

25 group) which can be removed by catalytic hydrogenation. Sulfonyl chlorides of
the formula R*-S0,-Cl and other sulfonic acid derivatives suitable for introducing
the group R>-SO, are commercially available or can be prepared according to or
analogously to procedures described in the literature. instead of the tert-butyl
ester present in the compounds of formula VIl and IX other esters can be

30



fol | owed by di chl or onet hanel met hanol / aceti ¢ aci dl wat er (85/ 15/ 41’ 5¥Y 302
Yield 72 ng. M5 (ESt}: me = 609.3 (MtH+) 20 c)

(2S) - 2- (@O0 gsad760e- 8- sul f onyl ami no) - 3- (4-(2-(1, 4,5, 6-t et r ahyweLiwidordzdi n- 2
yl car banoyi ) - et hyl ) - benzoyl am no) -propionic acid 72 ng (0.11 mmol) of
(2S)-2-(qui noline-8-sul fonyl am no)-3-{4-(2-(1,4,5,6

t et rahydr opyri m di n- 2-yl car banoy! ) - e | ) - benzoyl am no) -propionic acid tert
25 butyl ester was dissolved in 2 mM of dichloromethane and 2 m of
trifluor ®1aci d was added. The solution was stirred at room

tenperature for 3 hours. The solvent was renoved in vacuo and tol uene was
added to the residue and themprenoved. in vacuo. The residue was dissol ved
in acetonitrilelwater (111) yopﬁi lized. Yield 54 ng. M5 (ES+): me =,
553 (M+rH+). 30 Exanple 3 17 JJUCY 2002 WD 99! 37621 39

(2S)-2-(4- Acetyl am no- benzene§ul fonyl am no) - 3- (4-(2-{1, 4,5, 6 PCTI EP99/ 00242
t et rahydr opyri m di n 2- ylcarb )k 'et hyl )- benzoyl am no) - propionic acid O ~
a)

(2S}-2-(4- Axe izenesul f onyl am no) hoxy@r bonyl
propi onic acid T8rt:h X .3 g/1(0.35 mol) of

et hyl )-bﬁr&i 4

(29)-2-a 0- 3-{4-(2- net IQ)xycarbpnyI et hy benzoyl am no)-propi onic acid
tert-butyl ester was dissolved in 2 m of 10 di net hyl f or mam @-emja treat ed
with 0.196 m ( 1.4 mmol) of triethylam ne and OV]rGA' g (0.7 mmol)

4- acet yl am no- b¢yzenesul fonyl chloride. The solution was sti rred for 4

hours at roomtenperature. The solvent was rerrﬁ\/ed i 0, the residue
was di ssol ved in dichloronmethane and the sqL s washed three tines ..
|umsulfate filtered and.,

with water. The organic phase was dri eﬂ_&
15 the sol vent removed i n vacuo. Gas thr omat ogr aphed on

silica gel eluting vmteptane/ethyl ac&*‘&te (1} ). Yield 90 ng. MS
at
.

(ESt): mle = 548 (M
(29S) - 2-(2- A’c’t ? fo Iamnoj—s—(-ﬁ—("z—(-rﬁ6 20
tetrahydropyrim

butyl ester

Nno- benzZenes

Vil

o/
C, Ry M 0—CH,

/
CH, Y IX

present which either only temporarily protect the acid group or which can also

be present in the final compounds of the formula | according to the invention and
5  canremain in the molecule. Compounds analogous to the compound of the

formula VI can also be obtained by other processes for the conversion of a

carbonyl group into an alkene, for example by a Wittig reaction.

The compounds of the formula IX are examples of compounds of the formula 11
10 in which X is methoxy. These compounds and analogous compounds which are

obtained from the synthesis described above and which contain a group that is



17 JULY 2002 WD 99137621 PCTI EP99/ 00242 40 87 ny (0.16 mmot) of “ ot 2002

(2S) - 2- (4- acet yl am no- benzenesui f onyl am no) - 3- (4 (2met hoxycar bonyl -ethyl ) -b
enzoyl aryg@bsfpappi onic acid tert-butyl ester was di ssol vegcirmepiseoa20f

di met hyl f ormam de and 79 ng (0.8 mwol ) of

2-am nol, 4,5, 6-tetrahydropyri m di ne s added. The reaction was stin-ed at
room5 tenperature for 20 hours. Th ol vent was renoved in vacuo and the
resi due was chromat ographed on silica gel eluting with

di chl or oaptdctinaledmanboxylic(aaid derivative, ssedo® yeacted directly with the

?:Egll) or ofes hagﬁésng {l"ﬁf . aFal@f g'y%céodmb’\&tjr%s Sgtsaknle%{ 't 1ab53ve syn(tel'lxedsiS7 mg. M
. (29)-2- (ﬂo%%b’ caHidlss #?:%@b%%?ﬂb?t@ﬂﬂrﬁ!@r@?én@arﬁ%ﬁan&vs‘byf’cl@aua e of

t et rahydropyri m di n- 2-yl car banoyl ) - et hyl ) - benzoyl am no) - pr opi on| c acid 57
mg (0. 09themmelhybester group or another ester group present in the position concerned

2S) - 2- (4- | 2(1, 4 5 hyd
i n 5. yir A oihs Toale RalnAd)e BPEBReARIG SabRy TeadDur yi eet er
was di Ssghwﬁaaer&n n'i‘iaa&Ed%ﬂ'NtfHQ.é ; AT ) éfriﬁe?ormuléflllta’ftbf Wsﬂi@acetlc aci d

was added. The solution was stir at roomtenperature for 3 hours. The
sol vent a/asvatmmpfmcé)aampiamtbl TOTL of DEG], ensfterchnyersion lintor ars adiivatedhd t hen

renmoved i n vacuo. .Th id was di e cetonitrilelwater (111
and | yopfRTaoxgle aWéfetﬁ"’ﬁ V?ré? PP ?e.t? }ﬂd@ 395-2“ Hintende V\C,;i f (Exarrpl)e 4

2S) - 2- f |
(20, ¢ el g oy iy Suteogs el et 7 )

propllo)nl comardion can bacarriza0aut\Nor &ag%de byl LisingGhionil ehiNridel. HitNsl ~N O O=S=0
g N~N H H ~ | PCT/EP99/ Q0242 a

5 Nt otk G reRare o@efamé@ziéé rlilﬁtwa%%lmfm%ﬂ‘) xbmeapw)m 0]

?52‘3/' Zu!'fraeno %)?%W Cdtcﬂdgiy E%g%?e Eg’q ?‘tho nzoyl am noﬁl rop| on| c acid

t er t - but fiydregearchivriiedingaeihaed!. idthar mbtlwétedlanad Uym‘/atmmai'ebalpcbna‘redt ed
with 0.1296 M (1.4 mmol ) of triethylam ne and O. g
2- (net hoswea?%%ykpowsmﬁ@sfmmdh9|caetmwp@&ld ff"l‘f@“% Gfﬂﬂ'ﬁcu&ﬁog't‘ihﬁr ed for

4 how's abry @gh%éﬁth%mres%%@d‘go%g 4R S?H}%ﬁé?nmgl%cé@ L he

resi due was sso I chlorone i on ed t hr ee

times w inideabiedes (Tdrenuda diaXi < 1phadazolply whictedrerobtairsaiiby treating e, filtered
and the solvent was renpved in vacuo. The resi due was chronat ographed on

silica gefidgwith ‘Fﬁbﬁﬁ’lf'ﬁ"‘iﬁ'@ﬁgﬂ%ﬁé{ taah. AngowsGhem. Int Ed.\rRglg1730 1y, M

(ES+):
(29 2- (B T4 I mixed aRbycrides,which e optained, for example, by
benzenestadation with dﬂd)rﬂerﬁﬁe(azid éstérs sGeh esrathyldhigrofarmiate or Wlt;H toaylbam)yl )

et hyl ) - benzoyl anmi no) - propi oni c _acid tent ester 20Q 75 3 mmol)
C% ( 1ckIprige i the. BresERGe 8f BBYeS QU‘{fha{Séﬂ?Ath?GW%éﬁ BaHyert so sofvent

et hyl ) - b t ] - \as
[ di ssol ve %Bgﬁaﬂ%m%]%wﬁ%'ﬁ&% ﬁoggﬂrrér%}cfg anghgég%gitga@%rﬁ#%?a\a
2- am no- dervatives eiré aﬁwdateﬂymtmuduaﬁe ofasueskliteratliieein £Marob) Adyanedd rred at
roomtenperature for 20 hours. The solvent was renmoved in vacuo and the

resi due mi6 Chemistey.obechBdttionn Jahn VViley & Sens, 198§, Ri 890
di chl or onet hanel nmet hanol (111 ), 17 JULY 2002

25 The compounds of the formula | are valuable pharmaceutical active ingredients
which are suitable, for example, for the therapy and prophytaxis of bone
disorders, tumor diseases or cardiovascular disorders. The compounds of the
formula | and their physiologically tolerable salts and their prodrugs can be
administered to animals, preferably to mammals, and in particular to humans as

30 pharmaceuticals for therapy or prophyiaxis. They can be administered on their

own, or in mixtures with one another or in the form of pharmaceutical



Y 2002
WO 991 37621 PCT/ EP99100242 42 foll owed by dichl or onet hanel nmet hano acetic

aci dlwater (8511511.511.5). Yield 54 ng. M5 (ESt+): me = 683.3 (MrH+) c)

(2S) - 2- (gﬁ’éa"’f“ﬁ 6- Tet rahydropyri m di n- 2-yl carbanoyl) 5 CT/EP99/00242
benzenesul f onyl am no) - 3-(4-{2-(1, 4,5, 6-tetrahydropyrinm di n-2-yl car banoyl)

et hyl ) - benzoyl am no) - propi oni ¢ aci d 54 ng (0.08 nmol) of
(29)-2-(2-(9, 4,5, 6-tetrahydropyri nm di4B 2-yl car banoyl )
benzenesul f onyl am no) - 3-(4-(2-(1, 4,5, 6-tetrahydropyri m di n-2-yl car banoyl )

10 ethyl) ﬁé«pamwnarwmhwmwmemlmlpérémetallwmms&ah@ﬁ aniswigichsasved in 2
m of ~--i=,r dichloromethane and 2 of trifluoroacetic acid was added.

The sol uta@wamsgtuwe@m@inr%ﬁﬁmms@d%eeoffairleastmm@mnm%@fth@ht was

vacuo, - rrentRETRRIGE b GRG0k abB: IR FEPLCHE PR T aTRE™ '

| yophi | i zgtustiorRady gHarfiaceibicaiiSnhoclibas bﬁrrrer@%ﬁd(dwddcﬁtive@ener al procedure

1 (synthesis of the conpounds of exanples 5 to 24) Step a: Reaction with
t he sﬁlfonyl chloride 20 0.2 g of

Lort - bur y TP eraserh veiol e aibi g celeys o e Be R iad o0
Wth t andl'oﬂlﬂeﬂf plafsiblegicamy ?oléfaﬂlé's%ltb!éhé]ﬂrﬂﬁe@ﬁ?od"ruﬁ?'f@rruééwsVa' ents of

t he approprlate sulfonyl chloride. The solution was stirred for 4 hours at
room t enpeharmaceutiqals, @otheeme Qfetbemmmdsmf\the fermula ¢ andéirdbeirwas

di ssol ved | I chl e. sol d three tines
with wat dt ﬁ‘ﬂ@g'ff?@)égﬁqer ed§@ ngr |t€8'fm g‘?ﬂﬁ?ﬁ?ﬁaﬁ? ON 05 | tered and
the ggl vqmarn@%enﬁemqsr tha ey arTchlPrcs;ﬂﬁué&u@om §i86848Y pRhABAsd on siliea
gel eluting wth n-heptanel ethyl” acetate (111 ). Step b: Formation of *
the acyl ahowve ofibadow, fior example fm2he; thmm@mphmﬂﬁﬁmr&ﬂdﬁzrdeﬂhe

In for mde and 5 nol ar

duct of di d f_di
2&3. \ljgl eorﬁrgfﬁlggégg\fl‘ﬁ\@?fﬁe O%g‘ngQ’t‘P W&F%pﬁﬂfmﬁf%r%%d’% €dded. The reaction
m xture ViHysidibgicSlly %lef%élﬁ@ﬁﬂ/ﬁr‘fﬁ&r bPEdrads FUne thdipysiid/ent was

renoved i'n’vacuo and the residue was chromatographed on |I|ca gel eluting
with 5 dlprbpbylamtdfathemrdtsleaaess '(lle prosert ghvemiod fusthermore relates to

di chl, ar onet hanel anoi |l acetic acidlwater (,85/15!1.511.5 St (o
3 oo Taltace s Hapyrtons o PRAgTSRealica! CRmPOSHioNs alth §PoBn #8g i n 2
m . of dightananPtiaser aikadt She brmfburd dflHEYERRFAH Gndkirdswas added. The
sol ut| on was stirred at roomtenperature

physiologically tolerable salts and/or its prodrugs |n addition to a customary

pharmaceutically innocuous carrier.

20 The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin (W
capsules, solutions, syrups, emuisions, suspensions or aerosol mixtures.
Administration, however, can also be carried out rectally, for example in the form
of suppositories, or parenterally, for example intravenously, intramuscularly or
25 subcutaneously, in the form of injection solutions or infusion solutions,
microcapsules, implants or rods, or percutaneously or topically, for example in
the form of ocintments, solutions or tinctures, or in other ways, for example in the

form of aerosols or nasal sprays .

30 The pharmaceutical preparations according to the invention are prepared in a

manner known per se and familiar to one skilled in the art, pharmaceutically



. 7 JULY 2?]02
3 hours. The solvent was renoved in vacuo, and toluene was added to the
resi due and then renoved in vacuo. The residue was dissolved in
acet oni t g &eser (111 ) and lyophilized. Exanple 5 PCT/EP99/00242
(2S)-2-(4-tert-Butyl-benzenesul fonyl am no)-3-{4-(2-{1, 4,5, 6-tetrahydropyrim
i di n 2-yl carbanoyl ) - et hyl)-benzoyl am no)-propionic acid O~ ON OH H NH
o=s=0 | 20 The title conpound was sy@Shesi zed according to general
procedure 1, using 4 tert-butyl-benzenesul fonyl chloride in step a. Yield
M5 ( ES+) iinevt éndrgadicadr arbasiceartiefShbeaingiséedin @ddifion t?rthdlﬁb?npﬁurﬁi(s)przfo 8|5 ngy
614. 3 (MtH) ~ 17 JULY 2002 WO 9913762! 44 5 10 Product of step.c (title
corrpougd)“!‘_i)Ef%ﬁﬁﬁ!#'é | and(er| itsHdbeipbphysialagically trjerabiasalts and/or its (their)
(25)-2-(P - & ) —ard 45 ( rimdin-2
Vi by bamByP e, £pS s ARk PR ol Satets! cdaten 3pRHS FHUPAT BBRIR s o
The titl eapsuiesyitds pessibltohase, Fodexarnplediattode) coansiarth pr dedivativiesl, usi ng
propane-1-sul fonyl chloride in step a. Product of step a Product of step b
Produ®t éhe@oédaé. staariccacid @p dsrapltsyelsl Gapmensien soft ge%tlszpamumﬁ@d ( M+H) +

55 g SZ%U%pg.MT&QeJ's g’rl_é, & é?a&}ngleg %@\X/’axes, tse?n?s&fﬁagﬁ)d ﬁqudlpolyols, natural
or hardened oils, etc. Suitable carriers for the production of solutions, for
example injection solutions, or of emulsions or syrups are, for example, water,
alcohals, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc.

10  Suitable carriers for microcapsuies, implants or rods are, for example,
copolymers of glycolic acid and lactic acid. The pharmaceutical preparations
normally contain approximately 0.5 to 90% by weight of the compounds of the
formula [ and/or their physiologically tolerable salts and/or their prodrugs. The
amount of the active ingredient of the formula | and/or its physiologically

16 tolerable saits and/or its prodrugs in the pharmaceutical preparations normally is
0.2 to 500 mg, preferably 1 to 200 mg.

In addition ta the active ingredients and carriers, the pharmaceutical
preparations can additionally contain additives, such as, for example, fillers,

20 disintegrants, binders, lubricants, wetting agents, stabilizers, emulsifiers,
preservatives, sweeteners, colorants, flavorings or aromatizers, thickeners,
diluents, buffer substances, and also solvents or solubilizers or agents for
achieving a depot effect, and also salts for altering the osmotic pressure, coating
agents or antioxidants. They can also contain two or more compounds of the

25 formula | and/or their physiologically tolerable salts and/or their prodrugs.
Furthermore, in addition to at least one compound of the formula | and/or its
physiologically tolerable salts and/or its prodrugs, they can also contain one or

more other therapeutically or prophylactically active ingredients.

30 The compounds of the formula [ are antagonists of the vitronectin receptor and

inhibitors of cell adhesion. They have, for example, the ability to inhibit the

- e



. (29) - 2-(2-Phenyl - et henesul f onyl ami no) - 3- (4-(2- (1, 4,5, 6- tetrahy&ropyﬁ 2n(1)0&| n-
2 yl carbanoyl) - et hyl ) - benzoyl am no) - propi oni ¢ acid 17 JULY 2002 WO

99/ 37621 Wo 9otz H N OH H NH 0=S=0 PC f/>; P99100242 The t ipidraepeeopaernd was
synt hesi zed according to general procedure 1, using
traps-beta-styrenesulfonyl chloride in step a. Yield M5 (ES+): me 5
Product of step a ~ 49 ng 517.1 (IVH—|)39 Product of step b 45 ng 584.3 (M-H) +
Product of step c¢c (title conpound) 37 ng 528.3 (M+H)+ Exanple 8 10

(2S) - 2- ( biRding\df -Osteoatasts dd trenboaeisodfacs -andt thardhly, ihhthibbore resorgtiapiyi m di n

biéiéa%ﬁir%?%é&éﬁ%%%[a%ﬁgéé'fi‘é,“a%‘ﬁéeﬁe&% of B i ?eagBﬂqnoqﬁta;Eaﬁfe 1
o0/ 39co1 a5 R R I A 3BRAT EPMIERE Bt B WP gl 2528%“‘0

(titl e caglewtigh BEntRiM-tHOGiItron24in i(e@pioMS tﬂeEESrn)unenll Be?&lsnuf 5&& éh (M:H) + 73
nmy 600.4 (M+H)+ 55 ng 544. 3 (I\/Hr|—|)+ Exanp
(2S) - - ( ASsaY e gpespaelews Asuiilr wtmq%pmj qrtagonists, 4he comPOLRds Ofir opyri mi

021 C3hRIGN 1 SRRl BAL 800 B e Lo Bt H M

O=S=0 The e conpoun accor ng to g e procedure 1,
usi ng generally suitable for the therapy and prophyiaxis of diseases which are based

on the interaction between vitronectin receptors and their ligands in cell-cell
interaction processes or cell-matrix interaction processes, or which can be

10 influenced by an inhibition of interactions of this type, or for their prevention, ~

o~

alleviation or cure an inhibition of interactions of this type is desired. As
explained at the beginning, such interactions, for example, play a part in bone
resorption, in angiogenesis or in the proliferation of cells of the vascular smocth
musculature. Thé compounds of the formula | and their physiologically tolerable
16  salts and their prodrugs are therefore suitable, for example, for the alleviation or
cure of diseases which are caused at least partially by an undesired extent of
bone resorption, angiogenesis or proliferation of celis of the vascular smooth

musculature.

20 Bone diseases for whose treatment and prevention the compounds of the

)
LY

formula [ according to the invention can be employed are especially
" osteoporosis, hypercalcemia, osteopenia, for example caused by metastases,
dental disorders, hyperparathyroidism, periarticular erosions in rheumatoid
arthritis and Paget's disease. In addition, the compounds of the formula | can be
25 used for the allevation, avoidance or therapy of bone disorders which are
caused by a glucocorticoid, steroid or corticosteroid therapy or by a lack of sex
hormone(s). All these disorders are characterized by bone loss, which is based
on the inequilibrium between bone formation and bone destruction and which
can be favorably influenced by the inhibition of bone resorption by osteoclasts.
30 The compounds of the formula | and/or their physiologically tolerable salts

and/or their prodrugs can also favorably be used as inhibitor of bone resorption,
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2- met hyl - propane-1-sul fonyl chloride in step a. Product of step UIP uct

of step b Product of step c (title conpound) Yield M5 (ES+): n1e 21 ng

471.3 ( 538.4 (MtH) + 13 ng 482.3 (MtH)+ t 7, E@@qﬁ}@‘,&g

(2S) - 2- {ﬁ%ﬁ%’%gﬁ' benzenesul f onyi am no) - 3-(4-(2-(1, 4,5, 6-tetrahydropyrindin
-2 20 yl carbanoyl)-ethyl)-benzoyl am no) - propi onic acid 17 JULY 2002 WO
99137621 47 0 0 N OH NH O=S=0 ~~O PG EP99/ 00242 The title conpound was

synt hesi zed according to general procedure 1, using 4

(n- but OXY%TQQQWIEWH&M}' ?W) pylaxisbidstaopafiosis] ifBofmbimationWieh 5
Product of step a 83 rOpSrbé Pr oduct of step b 83 my 630.4 (MH) +

Pr oduct oﬁomeeyyogatwtepeor@ﬂﬁa@merﬁs. fog example m\mwb«r@tlgnwﬁ\ él 10 i
28S) - 2- 6 -
Syt bar barBSTRORIGTHES d e AT} SRR datelerabpusodsn “W N'Gn N 0-8-0 /

CN The t'éb&w@@?ﬁ?ﬂ&@é’nl%s calitbARS vnsﬁm@mabgaeé %a&aw&'b HorPeRdur e 1,
usi ng 15 2% cyano- benzenesul f onyl loride in Step a. Yreld M5 (ES%): n1e

Produé& ofrositie inosmone rsgcselagqgl{eam)‘soamu ficoride. Admmlbtraﬂpmgf the3. 3 (M-H) +
g( a‘r]rg:_g iggn%pmgsgclns t?n %%rnﬂ'glaq a%%l&rS th%rlroayy%tlolgélcgh ePoleréble sal?s gP,HP ound)

their prodrugs and of other active ingredients effective in the treatment or
prophylaxis of osteoporosis like those listed before can take place
simultaneously or sequentially, in any order, and jointly or separately. For use in

10  such a combination treatment or prophylaxis the compounds of the formula |
and/or their physiologically tolerable salts and/or their prodrugs and one or more
other active ingredients like those listed before can together be present in a
single pharmaceutical preparation, for example tablets or granules, or can be
present in two or more separate pharmaceutical preparations which can be

15 contained in a single package or in two or more separate packages. The use of
the compounds of the formula | and/or their physiologically tolerable salts and/or
their prodrugs in such a combination therapy or prophylaxis and their use in the
production of pharmaceuticals for such a combination therapy or prophylaxis are
also subjects of the present invention. The invention furthermore relates to

20 pharmaceutical preparations which comprise efficacious amounts of at least one
compound of the formula | and/or its physiologically tolerable salts and/or its
prodrugs together with at least one other active ingredient effective in the
treatment or prophylaxis of osteoporosis or in the inhibition of bone resorption
like those listed before, together with a customary pharmaceutically innocuous

25 carrier. The above explanations on pharmaceutical preparations

correspondingly apply to such pharmaceutical combination preparations.

Apart from use as inhibitors of bone resorption by osteoclasts, the compounds of
the formula | and their physiologically tolerable salts and their prodrugs can be
30 used as inhibitors of tumor growth and tumor metastasis, as antiinflammatories,

for the therapy or prophylaxis of cardiovascular disorders such as



. PCTI EP99/00242 73 ny 527.3 (M+H) + 17 JuLyY 2002
(28) 2-(7,7-D met hyl - 2- oxo- bi cycl o[ 2. 2. 1] hept - 1- yl met hanesui f onyl am no) - 3- (

PCT/EP99/00242
(2 (1, 4, gl0699{37?rahydr opyri m di n-2-yl car banmoyl ) - et hyl ) - benzoyf am no) - pr opi on

ic acid HOONO~.NNHH~ ~OH NH 0=S=0 O The title conpound was
synt hesi zed according to general prod&@dure 1, using 10-canphorsul f onyl
chloride in step a. Product of step a Product of step b Product of step c

(7 ELI tl %ggﬁ%ﬂ(d@wﬁigdél%ﬁ ré§e65§s) or firehé theérap @ prophidtidlis of Replrdpathigs ( MHH) +
a
(255rg 2- (0 mnrmnaﬂm@ﬁzsﬁtasmﬁﬁxamm@)d@b@m (etinopathys Ag-imibitars/of opyri ni di n

901 57621 ARG L AR R e rabh iscef B damndid HiledEE mpound
was synt pRgsiaRIGiCSIROtofrabld SaleLand trm“ppﬁswﬁg s &an &g Tvbrably be used
4- chl or o- benzenesul fonyl chloride in step a ileld M5 (ES+):" nfe 5 Product .

of st&ep i gth@%@s with mnyentmnﬁ!@encwf theragy. io>@mpies ebcoryvertioral ©  Product

?;S;St gp( %a c#‘%r @g@gé{‘ ﬁ%@t@’” IE_P\nyFXperH)a 8 &8nder, Academic
1,45, 6 P?éésa%@'?%kh% mébrg\] +étéammulb}r@?énéh eb&mﬁ%@m Stalerhemgi oni

acid OOO. NNI H O=S=0 Cl hetlteconpoun was synt hesi zed
accor di ngelnbngdamﬁreahsqmbﬂmioompbunds ohfprmula | in combination with
conventional osteoporosis therapy like, for example, possible modes of
10 administration and pharmaceutical combination preparations, correspondingly ¢
apply to the use of the compounds of formula | in combination with conventional

cancer therapy.

When using the compounds of the formula |, the dose can vary within wide limits
15 and, as is customary, is to be suited to the individual conditions in each
individual case. It depends, for example, on the compound employed or on the
nature and severity of the disease to be treated and on whether an acute or
chronic condition is treated or whether prophylaxis is carried out. In the case of
oral administration, the daily dose is in general 0.01 to 100 mg/kg, preferably 0.1
20 to 50 mg/kg, in particular 0.1 to 5 mg/kg, for example 0.3 to 0.5 mg/kg to achieve
effective results in an adult weighing about 75 kg (in each case in mg per kg of ¢
body weight). Also in the case of intravenous administration the daily dose is in
general approximately 0.01 to 100 mg/kg, preferably 0.05 to 10 mg/kg (in each
case per kg of body weight). The daily dose can be divided, in particular in the
25 case of the administration of relatively large amounts, into several, for example
2, 3 or 4, part administrations. As usual, depending on individua! behavior it may

be necessary to deviate upwards or downwards from the daily dose indicated.

Apart from use as pharmaceutical active ingredients, the compounds of the
30 formula | can also be used as vehicles or carriers of active ingredients in order

to transport the active ingredient specifically to the site of action (= drug



LA

15 3-chl oro-benzenesul fonyl chloride in step a. Yield M5 (ES }7 JHH& 2002
Product of step a 65 ng 525.2 (M+H)~ Product of step b 58 ng 592.3 (M+H) "

17 JULY 99I 37621 50 5 10 Product of step c (title fLqEaYQaehsz Exanpl e
16 poT) US55 v 536, 3 (M+H) ~ z
(2S5)-3-(4-(2-(1,4,5, 6- Tetrahydropyr| m di n- 2-yl car banoyl ) - et hyl ) - benzoyl am n
0) 2-(3-trifl uororret hyl - benzenesul f 0881 am no) -propionic acid O OO NN H N
~~OHHHNHI O=S=OF F F The title conpound was synthesized according to
gener al eff rsﬁeelforuék i&; Tatddtaa B Hive W?Q’L"eﬁm N HaneBbek ofle i n
step a. Y r? N‘ggl : roductd of step a 86,Eye (a M+H) +Pr oduct  of step
b 94 ng6Eﬁpanmmt$thavmmlag‘y Yok g1 G0, (Ed Hoen cﬁrMand9aB,4Sptg59"@\lBr(agH—|)+ E j
15 Exanp

: (2S) 2- (W @'ﬁd??rﬂeﬁ@ﬁéﬁiﬁmﬁﬁfw) stheagtyeingredieqtsitelieany dr opyr i ni di

9 9 I 3 7 l(igil{r% EP%%%%%gtgaggchOé”ﬁ@gg Wﬂ}cl'pééi'pb@ Ghé}d B tﬁ I-ﬁ%zl-méHgf e 20~WS) 10

5 abovementioned diseases.

The compounds of the formula | and their salts can furthermore be employed for
diagnostic purposes, for exar_nple in in vitro diagnoses, and as auxiliaries in
biochemical investigations |n which blocking of the vitronectin receptor or

10 influencing of cell-cell or cell-matrix interactions is desired. They can
furthermore be used as synthesis intermediates for the preparation of other
compounds, in particular of other pharmaceutical active ingredients, which are
obtainable from the compounds of the formula |, for example by modification or
introduction of radicals or functional groups.

15

Examples

The products were identified via mass spectra (MS) and/or NMR spectra.

20 Depending on how the last synthesis step and/or workup procedures, for
example freeze-drying, were carried out, in some cases the compounds were
obtained partially or completely in the form of a salt, for example in the form of

an acetic acid salt, trifluorcacetic acid salt or hydrochloric acid salt.

25 Example 1
(2S)-2-(Naphthalene-1-sulfonylamino)-3-{4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid
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The title conmpound was synt hesi zed according to general procedure 1, using

4- met hoxy- benzenesul fonyl chloride in step a.Yieldvs (ESt): n1eProduct of
step a 6GuaygpFbl (MrH) +Product of step b 71 ng588.3 (M+H) pdr/epedoraf step
c (title compound) 49 ng532.3 (M+tH) + Exanple 17

(2S) - 2- Benzenesul f onyl am no- 3- (4- ( 2- %ﬁl , 5, 6-tetrahydropyri mdin-2

yl car banoyl ) - et hyl ) - benzoyl am no) - pr 'onic acid O OON OH NH O=S=0 The
title conpound was synt hesi zed according to general procedure 1, using 15
benzenesul fonyl chlorid@e in step a. Product of step a Product of step b
Yield M5 (ESa): R 76 Y : Q 77 my(0558. 3 ( M+H) + 17 JULY 2002 WO
991 37621 52 5 Pr itIe cofipound) Exanple 18 PCT/E

P99/ 00242 64 502
(28) 3-(4-(2-(1 L 6- etrahydropyr|WWd|n- i
0) (thlophene 72 | f onyl am no) - pr opi oni aC|d O ONOCHHNH G=S=0 ~~S The
title conpound was synthesized accordlngylg ggneral procedure 1, using

2-t hi ophenesui fonyl chloride in step a. Product of step a Product of step b
Product of step c (title compound) Yield ) ~): me 87 nmg 497.1 (MtH)~
74 ng 564.2 (M+tH)" 64 ng 508.2 (M+H) + 15
(2S) - 2- (Bi phenyl - 4-sul f onyi am no) - 3- (4-(

a) 4-(2-Methoxycarbonyl-vinyl)benzoic acid

5 18.74 g (0.12 mal) of monomethyl malonate potassium salt were suspended in
18 ml of pyridine. 15.01 g (0.1 mol) of 4-carboxybenzaldehyde and 0.85 g (0.01
mol) of piperidine were added at room temperature with stirring. The mixture was
refluxed until the evolution of CO, was complete (about 2 hours), then a further
60 ml of pyridine were added and the mixture was stirred under reflux for a

10 further 1 hour. The reaction mixture was treated with stirring with 500 ml of ice
and 110 ml of conc. hydrochloric acid. After addition was complete, the mixture
was stirred for a further 20 minutes, and the product was filtered off with suction,
washed with water and recrystallized from isopropanol. Yield 12.85 g.

'H-NMR (200 MHz, ds-DMSO) : § = 3.75 (s, 3H, OCH,); 6.76 (d, J = 15 Hz, 1H,

15 CHCOOCH,); 7.73 (d, J = 15 Hz, 1H, Ar-CH); 7.84 (d, J = 9 Hz, 2H, Ar-H); 7.98
(d, J =9 Hz, 2H, Ar-H); 13.11 (s, broad, 1H, COOH).

MS (CI"): m/e = 207.2 (M+H").
HPLC: RP18, Nucleosil 300-5-C18, 250 x 4 mm; buffer A: H,0, 0.1%
trifluoroacetic acid (TFA); buffer B: acetonitrile (80% v/v)/H;0 (20 % viv), 0.1%

20 TFA, gradient: first 5 min 90% buffer A/10 % buffer B, then during 20 min to 90%

buffer B, then 5 min 90% buffer B; flow rate 1 mi/min; R, = 18.05 min.

b) 4-(2-Methoxycarbonyl-ethyl)benzoic acid

25 8 g (38.8 mmol) of 4-(2-methoxycarbonyl-vinyl)benzoic acid were suspended in



yl car banoyl ) - et hyl ) - benzoyl am no) - propi oni¢c acid 17 JULY 200&7\1381”593039%62I
53 PCTI EP99/00242 O OO NNOHHNH O=S=O0f' ' The title conpound was

synt hesi 264 98}§/9f di ng to general procedure 1, using 4-bi pheaytsslebany!
chloride 1n step a. Yield M5 (ES+): me 5 Product of step a 39 ng 567.1

(MtH) ~ Product of step b 40 ng 634.4 (M+H)+ Product of step c (title
conpound) 33 ng 578.3 (M-H) + Exanpl e 10

(2S) - 2- (Napht hal ene- 2- sul fonyl am no) - 3-(4-(2-(1, 4,5, 6-tetrahydropyrimdin-2
yl car bamB8Q mébhglioxaheranalyhydrogenateddior Grivaursiat cbdm €mpérdiuds é¥drPdACH NH
0=S=0 The title coggound was , synt hesi_zed accordi ngltto general procedure 1,

usi ng 2 140%aste Abd rar gh hwdeagest i he mixtureamas iiteredzand ihe saiventnp
991 37621 . . a Product of step b Product of step c
(title CO\%‘%E%"&%%E%?%?‘%@#@%M 00242 Yield M5 (ES+): me 76 ng 541.2
(MrH) + 74 HIEMIR 8200 (ML) ds-IAST): 592.%7(4\/“.]'9:’8 HZH e H3-CBOCH . 298 (t,
Tet rahydr opyri m di n-2-yl car banoyl ) - et hy ') benzoyl am no)
2-{2, B, 6-& Fibhidz.h3t - Aefdned B9 (8t a@iGH): pB6id .ol cAati)d7.86Q¢dQ) R HHR, ~ ~OH H
HNH OCZ?—T,Q\r—H); 12.80 (s, broad, 1H, COQOH).
MS (CI"): mle = 209.2 (M+H").
HPLC: RP18, Nucleosil 300-5-C18, 250 x 4 mm; buffer A: H,0, 0.1% TFA; buffer
B: acetonitrile (80% viv)H,0 (20% viv), 0.1% TFA; gradient: first 5 min 90%
10 buffer A, 10% buffer B, then during 20 min to 90% buffer B, then 5 min 90%

buffer B; flow rate 1 ml/min; Ry = 17.03 min.

c) tert-Butyl (2S)-2-benzyloxycarbonylamino-3-(4-(2-methoxycarbonyl-ethyl)-
benzoylamino)propionate

15
354 mg (1.7 mmol) of 4-(2-methoxycarbonyl-ethyl)benzoic acid and 500 mg (1.7
mmol) of tert-butyl (2S)-3-amino-2-benzyloxycarbonylaminopropionate were
dissolved in 3 m! of dimethylformamide and treated with 557 mg (1.7 mmol) of O-
({cyano-(ethoxycarbonyl)-methylidene)amino)-1,1,3,3-tetramethyluronium

20 tetrafluoroborate (TOTU) and 204 mg (1.7 mmol) of diisopropylethylamine, and
the mixture was stirred at room temperature for 7 hours at pH 7-8. The solvent
was removed in vacuo, the residue was dissoived in ethyl acetate and the
solution was washed three times each with KHSO, solution and NaHCO,
solution until neutral. The organic phase was separated off and dried and the

25 solvent was removed by distillation in vacuo. Yield 770 mg. MS (ES*): m/e =
485.2 (M+H").

d) (2S)-2-Amino-3-(4-(2-methoxycarbonyl-ethyl)-benzoylamino)-propionic acid
tert-butyl ester
30
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The title conmpound was synt hesi zed according to general procedure 1, using

2,4,6-trimethyi benzenesul fonyl chloride in step a.Yieldvs (ESt+): m eProduct
of step Ps¥ER33.- 2 (MrH) aProduct of step b 71 ng600. 4 ( Mdhebyomdent of
step ¢ (title conpound) 54 ng544.3 (M+H) + Exanple 22 (2S)-3-{4-(2-(

1,4,5, 6-Tetrahydropyri m di n-2-yl car banoyl ) - et hyl ) - benzoyl am no) f; ._ 20
2-(4-trifluoronethyl-benzenesul f onyl 3R no) - propi onic acid 17 JULY 2002 WO
99137621 55 OO ONHNOHHNHOGOGS=0OF F F PCl'/EP99/0024Z The title
conpound 6:88 gy Athesnalp df terebulyl (25 -2-bgaryioxlcarboogidmiro-B-(4+62ng

4-trifluoropet hyi - benzepesuyl f on chloride in step.a.Yield ESt): mle5

b oduct - ShEBOREADIO SRS Hes Pl DRIRsaRRNat: Wesissohets fryedd ml of

( M+H) +Pr ' Udtic i b FERLSs 23 10
(2S) - 2- ( B a%re‘-eg?@%?%g? gré‘%g@%%- (-0 a%"ﬂ?’ég%%eﬁwm m &

5, 6- t et r fyddvgenatedifali 7 hayiscatr loeno{dmperahyie)cvee PAIQ| (6% stogagthdmt drbar aci d

(. NOOONNHN-~ ~OHHH NHJ O:S:O}ge title conpound was synthesi zed.
accor®i n@f fydmass dhegnpdwgwas filtergd and the spivemtavas eMewed IN ¥aFW¥R-i de in

Step b od sl o8 iRy BbARIRAIN SRR Vit BT Iy S0t o

step ¢ ({ES'enverpasn®)(Ms4hpl e 24 PCT/ EP99100242

e) (25)-3-(4-(2-Methoxycarbonyl-ethyl)-benzoylamino)-2-(naphthalene-1-

10  sulfonylamino)-propionic acid tert-butyl ester £

0.123 g (0.35 mmol) of (2S)-2-amino-3-(4-(2-methoxycarbonyi-ethyl)-
benzoylamino)-propionic acid tert-butyl ester was dissolved in 2 mi of
dimethyiformamide and treated with 0.196 ml (1.4 mmol) of triethylamine and

15 0.159 g (0.7 mmol) of 1-naphthalenesulfonyl chloride. The solution was stirred
for 4 hours at room temperature. The solvent was removed in vacuo, the residue
was dissolved in dichloromethane and the solution was washed three times with
water. The organic phase was dried with sodium sulifate, filtered and the solvent
was removed in vacuo. The residue was chromatographed on silica gel eluting

20  with n-heptanelethyl acetate (1/1). Yield 47 mg. MS (ES®): m/e = 541.3 (M+H").

f) (25)-2-(Naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoy!)-ethyl)-benzoylamino)-propionic acid tert-butyl ester

25 47 mg (0.087 mmol) of (2S)-3-(4-(2-methoxycarbonyl-ethyl)-benzoylamino)-2-
(naphthalene-1-sulfonylamino)-propionic acid tert-buty! ester was dissolved in 2
ml of dimethylformamide and 86 mg (0.87 mmol) of 2-amino-1,4,5,6-
tetrahydropyrimidine was added. The reaction was stirred at room temperature
for 20 hours. The solvent was removed in vacuo and the residue was

30 chromatographed on silica gel eluting with dichloromethane/methanol (1/1),



57 ng 482.3 (MH) + 17 JULY 2002
(2S) - 2- Met hanesul fonyl am no-3-(4-(2-(1, 4,5, 6-tetrahydropyrimdin-2

yi car bamgybhesdshy! ) - benzoyf am no) - propionic acid O O O N Nectiephotdozdd H NH |
O S=0 The title conpound was synt hesi zed according to general procedure 1,
usi ng net hanesul fonyl chloride in step a.Yield M5 (ESr): m eProduct of step
a87.8 ng 429.3 (M+H) ~Product of step<#98 ngy 496.4 ( MtH)' Product of step c
(title conpound)74 ng 440.3 (M-H)+ General procedure 2 (synthesis of the

conpoundgoidwed byuictioiméthanéimdthanolacetikOacidwaten(85/1 514 871 iyrYietd h t he
sul fonyl chloride O.

1 of
(29) - 2- arﬁ%@%%@&ﬁb%’%&@ﬂ&e@ W benzoyl ani no) - propi onic acid tertbutyl

ester hydrochl oride was dissolved in 3 m of dinethylfornmam de and treated

‘with 3 nol ar equival ents of diisopropylethylam ne and 2 nol ar equival ents

of the apyoBIDANaptihalens!1-sitteryialnire). DG-(TE4 T uskanydpyainidinad for 3

hour s at he reaction m xture was diluted by the addition of ethyl

"acet abe aferrbamoyyiathylbenzeyipeineldpropigic @cih aqueous potassi um

—

hydr ogensul fate sol ution and once with saturated agueous sodi um chl ori de
solution. The organic phase was dried with magnesium sulfate, filtered and
the 17 4By (872 Mﬁ&?bﬁ(&@%ﬂz-ﬁ%rﬁﬁ’&%@ﬂﬁé@f&@l&ﬁiﬁ&lﬂ-gqﬂ@@(f,q,ra,)aed in
vacuo. The residue was chromatographed on silica gel eluting with

di chl or oftetrabydrppwimidiai2-vcatamayd}-athydtkenzoytaraing)-prapiesictacid tert-St ep b:

o or o AR S o o BRI bl o Fhnfo huBlanighy o 1 2
2- amy0- lhcfd wa8ddeledaimiesantidvas Birred diPbah tefperaLAN ST Phours. The

di i sopropyl ethyl amine, and 1.1 nol ar equival ents of

0- ( 7- azalselvant waszremaved in vatug agict totuenesyvay Bdded taithehesaidueiand trers phat e
were added. The.reacti was.stirred.at . ropmtenperature f Q hours. The
sol vent _iETovERiL EASqe Thi fidin wes ke Vet RadThal tabedsr (liarpnd et hyi
acetat e fpspHiltRds Yisld SPmEEMIEES9dmav=oss MiNfH9at ur at ed aqueous sodi um

bi carbonate sol ution and once wth saturated aqgueous sodi um chl oride
solution. The organic phase was dried with magnesium sulfate, filtered and
t he iglv t vvz?s renoved i n vacuo. The residue was chromatographed on silica
gel ut %W?ﬁ di chl or onet hane/ met hanol | aceti ¢ 15 aci dl wat er

(85/15/1 : A I _QRL { &g&}' cp.d/ wat er
(9/1/0. 1Kg§%2§(p%ﬁﬁ‘?%gﬁgg€lgggﬁﬂ gﬁébﬁgﬁ'-g%ut?&% Hggt wgﬁ& oduct of

st ep b wylcatbamoyh)-edhylp-bénsoytamirio)tpriopianic aaidet i ¢ aci dl wat er (9515). 20 The
solution was stirred at roomtenperature for 1 hour. The sol vent was
renoved in vacuo and tol uene was added to the residue and then renoved in i
vacuo. The residue wasqpdi ssolved in acetonitrilelwater (111 ) and

| yophilized. Ex e 24§ 25 0 0
(2S) - 2- (Pr opan -2-$1_I_Nny m- U-(2-(1,[b 5, 6-tetrahydropyrinidin-2
N H N OH

H H  NH
O= é =0
_N
|
20 a) (2S)-3-(4-(2-Methoxycarbonyl-ethyl)-benzoylamino)-2-(quinoline-8-

sulfonylamino)-propionic acid tert-butyl ester

0.123 g (0.35 mmol) of (25)-2-amino-3-(4-(2-methoxycarbonyl-ethyl)-
benzoylamino)-propionic acid tert-butyl ester was dissolved in 2 ml of

25 dimethylformamide and treated with 0.196 ml (1.4 mmol) of triethylamine and



1
yl car banoyl ) - et hyl ) - benzoyl am no) - propi oni ¢ acid 17 JULY 2003 %%5?%27621
58 OOONNOHHNHOS=05 10 15 The title conpound was synt hesi zed
accor di ngyvH99[esa Pr opane- 2-sul fonyl chloride in step a. Yi ect/eppgeiaesr of
step a 17 ng Product of step b 7 ng Product of step c (title conpound) 7.2
ng Exanpl e 26 PCT/ EP99/ 00242 sera! procedure 2, using Ms: me 443.2 (MtH) ~
(FAB') 524.2 (M--H)+ (ESr) 468.2 (M¥8+ (ES-)
(2S) - 2- Chl or onet hanesul f onyl am no-3-(4-(2-( 1,4, 5,6-tetrahydropyrimdin-2
yl car bam@y1§9 gt(@y il h ob§quinolo)esulfopylahilaride iTtheselutivhiwdsNstitkéd-fod O=S=0

usi ng. chiOMEREL TR SMPRTAIIL AT paentvas ERsmalrecinL YRiaio. dre Esipuawesoduct
() ( BIGE) st Bnigrogiofitre phUNE sHRTBR Ry tedirfeF iaibswitf 1] 1)
2002 WO Q@ter dhk sigankdpRaS®WE3 drted with sodium sulfate, filtered and the solvent
5 was removed in vacuo. The residue was chromatographed on silica gel eluting
with n-heptane/ethy! acetate (1/1). Yield 67 mg. MS (ES*): m/e = 542.2 (M+H").

b) (2S5)-2-(Quinoline-8-sulfonylamino)-3-(4(2-(1,4,5,6-tetrahydropyrimidin-2-
ylcarbamoyi)-ethyl)-benzoylamino)-propionic acid tert-butyl ester

10 -y
65 mg (0.12 mmol) of (2S)-3-(4-(2-methoxycarbonyl-ethyl)-benzoylamino)-2-
(quinoline-8-sulfonylamino)-propionic acid tert-buty! ester was dissolved in 1 mi
of dimethyiformamide and 59 mg (0.6 mmol) of 2-amino-1,4,5,6-
tetrahydropyrimidine was added. The reaction was stirred at room temperature

15  for 20 hours. The solvent was removed in vacuo and the residue was
chromatographed on silica gel eluting with dichloromethane/methanol (1/1),
followed by dichioromethane/methanol/acetic acid/water (85/15/1.5/1.5). Yield
72 mg. MS (ES’): m/e = 609.3 (M+H").

20 c)(2S)-2-(Quinoline-8-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyi)-ethyl)-benzoylamino)-propionic acid \

72 mg (0.11 mmol) of (2S)-2-(quincline-8-sulfonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid tert-
25 butyl ester was dissolved in 2 ml of dichloromethane and 2 mi of trifluoroacetic
acid was added. The solution was stirred at room temperature for 3 hours. The
solvent was removed in vacuo and toluene was added to the residue and then
removed in vacuo. The residue was dissolved in acetonitrile/water (1/1) and
lyophilized. Yield 54 mg. MS (ES'): m/e = 553 (M+H").
30
Example 3



17 JULY 2002
10 15 Exanple 27 (2S)-3-(4-(2-(
1,4,5, 6-Tetrahydropyri mdin-2-yl carbanoyl)-et hyl)-benzoyl am no)
2- (2, 2, 2wr99fdzemar o- et hanesul f onyl ami no) - propi oni ¢ acid O @CQI/BYIPIOE4OH H NH
O=S=OF F F The title conmpound was synt hesi zed according to ge
2,2,2-trifluoroethanesul fonyl chlori ?& in step a. Yield Product of step a
43 ng Product of step b 24 ng Productof step c (title conpound) 22 ny
Exanpl e 28 ~neral procedure 2, using MS: me 483.2 gl\/HrH )+ ( FAB+) 564.2
( MrH) + {m)ZM@txlmwb@ggeqesulfonylamlno)—3 (4-(2-(1,4,5

2 Gl o e o
~JULY 2002 WO 99137621 60 OONNI HN OHH NH OG=S=0 PGI/ EP99/ 00242 700

ng of
(2S)-2-(4-tert-butyl - 1n0)-3:(4-(2-(1, 4,5, 6tetrahydropyrim

di n-2-yl car ba Neth 7 mo)-pro onic acid was dissolved in 100
nd
t Non

m of ethanol iJr ops™e d gilfuric acid was 5 added. The
reaction solu s4b0|led /3. 5 Nour§. THeHsol vent was renoved in
vacuo, the residug;was dissolved in d*chlpnpnethane and washed three tines
W th saturated aqueous sodi um bi carbonat e |sol uti on. The aqueous phase was
extracted once with dichl oronmethane and £8s=Qonbi ned organi c phase was
washed tw ce with saturated aqueous sodi ump chloride solution. The organic
10 phase was dried with sodium sulfate, ered and the sol vent was
renmoved i n vacuo. The residue was di sso in 2N aqueous hydrochloric
~acid. The hydrochloric acid was renoved 7acuo, the residue was dissolved
( in acetonitrile and added to water. This i xture was |yophilized. Yield 480

ng. M5 (ESt+): me = 586.4 (MH)". ~"_ 15 anpl e 29
(28)-2-(4-tert-ButyI-benzenesulfonylahIE’ -(4-(2-(
1,4,5,6-tetrahydropyrimdin 2- ylcarbampoyl)-ethyl)-benzoyl am no) - propi onic
aci d i sopropyl ester o

5 a) (25)-2-(4-Acetylamino-benzenesulfonylamino)-3-(4-(2-methoxycarbonyl-

ethyl)-benzoylamino)-propionic acid tert-butyl ester

0.123 g (0.35 mmol) of (2S)-2-amino-3-(4-(2-methoxycarbonyl-ethyi)-
benzoylamino)-propionic acid tert-butyl ester was dissolved in 2 mi of

10 dimethylformamide and treated with 0.196 mi (1.4 mmol) of triethylamine and
0.164 g (0.7 mmol) of 4-acetylamino-benzenesulfonyl chloride. The solution was
stirred for 4 hours at room temperature. The solvent was removed in vacuo, the
residue was dissolved in dichloromethane and the solution was washed three
times with water. The organic phase was dried with sodium sulfate, filtered and

16 the solvent was removed in vacuo. The residue was chromatographed on silica
gel eluting with n-heptane/ethyl acetate (1/2). Yield 90 mg. MS (ES*): m/e = 548
(M+H").

b) (2S)-2-(4-Acetylamino-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-
20 tetrahydropyrimidin-2-ylcarbamoyl!)-ethyl)-benzoylamino)-propionic acid tert-

butyl ester



17 JUL Y2 2
17 JULY 2002 WO 99/37621 61 OON~ ~ O' HN O NH G=S=0 PCT/ E P99/ 00242

700 mg of (2S5)-2-(4-tert-butyl-benzenesul fonylam no)-3-(4-(2-(1,4,5,6

t et r ahydrpgysasghdi n- 2-yl car banmoyl ) - et hyl ) - benzoyl am no) - pr ge;Rpédeeddal d Was
di ssolved 1n 100 mM of isopropanol and 15 drops of concentrated sulfuric
acid 5 was added. The reaction solution was boiled for 2.5 days. The

sol vent was rempved in vacuo, the refOdue was di ssol ved in dichl oronmet hane
and washed three tines with saturated aqueous sodi um bi carbonate sol ution.
The aque®@PsmgH8sks nusolk of (28)-2¢4-@retylamino-berdenesalfetyianine)r8-(4H2- conbi ned
organi ¢ phase was washed tw ce with saturated agueous sodi um chloride

sol ut i on.MetREXYERrBPGYNEIEYPrRanZaxtaMIaR)-BEPRIPRIA agtshteahbgm eateEWAS | tered and

t he solv 0 2N agueous .
nydr ochl e fETTHE dmelBitfnatide RS TERo 18R BRioVZemifor e Fosr due
was di ssaf 4,6@64e1rmopyrﬁmidu@e wa@ @aéedehé ra@ttiin wasi Isﬁn@ﬁ)@ttrb@nwas
Iyophlllzed Yi el d 444 MS (E me = 600.4 (MH) +. 15 Exa e 30
(29) -2- (nﬁwﬁrﬂu%@rﬁ%mtﬁ@n%arﬁw stame(@veg i veceo a@drtaﬁyes@@n m di n- 2

U0 a1 a7l TCBASRREoT SR P RRE L GErfhaantitinand (1) 2202

(2S}-2-{ li‘@lktwwbyb ﬂ&:tﬂomhémamémmhahomaddrc(able/af’erE(BSMl?ﬂT/SfPS?/ Viekdt2

tetrahydropyrim di n-2-yl car banoyl ) - et hyl ) - benzoyi am no) - propi onic acid was
di ssol ve®7i MasMISHES?): ave z 5. 3M+D).dr ops of concentrated sul furic acid
was (' 5 added. The reaction solution was boiled for 3 hours. The sol vent
was renoved in vacuo, the residue was dissolved in dichloronethane and
washegl t @%%ES}-QI(RSAdétﬂ&nﬁﬂblﬁeﬁz@ﬁeﬁﬂ ipeyBya (L4 Bagat e sol ution. The.
aqueous phase was extracted once with i chl or omet hane and the combined ¢
organi c petssleydrapyrimidiad-yisacaneyihetwl)henzovlamjoebpeoriodiciasidhl or i de
solution. The organic 10 phase was dried with sodiumsulfate, filtered and
t he solvent was renpoved in

57 mg (0.09 mmol) of (25)-2-(4-acetylamino-benzenesulfonylamino)-3-(4-(2-

(1,4,5,6-tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid
15 tert-butyl ester was dissolved in 2 ml of dichloromethane and 2 m! of
trifluoroacetic acid was added. The solution was stirred at room temperature for
3 hours. The solvent was removed in vacuo and toluene was added to the
residue and then removed in vacuo. The residue was dissolved in
acetonitrile/water (1/1) and lyophilized. Yield 42 mg. MS (ES*): m/e = 559.2
20 (M+H").

Example 4
(25)-2-(2-(1,4,5,6-Tetrahydropyrimidin-2-ylcarbamoyl)-benzenesulfonylamino)-
3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-

25 propionic acid



vacuo. The residue was dissolved in 2N aqueous hydrochloric acHJI.JU%ezooz
hydr ochl oric acid was renoved in vacuo, the residue was dissolved in
acetonit r,;gb%g?ﬁhadded to water. This mxture was |yophili 3eq/ep¥b@84d; 381
ng. M5 (ES+): e = 580.3 (MrH)+. 15 Exanple 31

(2S) - 2- (Napht hal ene- 1- sul f onyl am no) - 3- (4-(2-( 1, 4,

5, 6-t et rahydropyri m di n-2 yl car bamoyl41 et hyl ) - benzoyl ami no) - pr opi oni ¢ aci d
i sopropyl ester 17 JULY 2002 WD 99137621 63 OO N~ 0 NONH O=S=01.5 g
of (2S)-2-(naphthal ene-@Q-sul fonyl am ng)-3-(4-(2-(1,4,5,6 PCTI EP99/ 00242

t et rahydr opyri mi di-pg 2- yNcar bangyt)\- et &yl ) - befkzoyl ami no) - propi oni ¢ acid was
di ssolved in 250 nml\ fN sop énol apd 1. m @f concentrated sulfuric acid
was 5 added. Thy redctyjon sol uxiany wasNboiryed iid 3 days. The sol vent was

‘renoved in vacuo, e residue was di sddl vegl,j n di chl or omet hane and washed
three tines with saturated aqueous sodi um arbonate sol ution. The aqueous
phase was extracted once wt } Ioaangjggeg)and t he conbi ned organic
phase was washed tw ce with patupat edijaguepus sodi um chl ori de sol ution. The
organi ¢ 10 phase was dried h di LA bate, filtered and the sol vent
was renoved in vacuo. The resigue ﬁés di ed in 2N aqueous hydrochloric
acid. The hydrochloric acid was rernoved acuo, the residue was dissolved
in acetonitrile and added to water. This m xture was |yophilized. Yield 950

?g's) Ng . E Egp%{(ggﬁ)g“n-g?@%@f%@éﬂ-%él_—@l?\%?grbonyl-ethyl)-benzoylamino)—

1, 4, 5, 6- t ethyswfdrmuy)-benxbicacidyhethybastey| ) - et hyl ) - benzoyt am no) - pr opi oni ¢
aci d isobutyl ester 17 JULY 2002 WD 99137621 64 OOONNONH I O=S=0
(600 ng of (2S)-2-(naphthal ene-1-sulfonylam no)-3-(4-(2-(1,4,5,6
PCT/ ERQ9/ .
t et raf?idr@'gégii?gr Q-3 r@rﬂpl})logg%%)é%ﬁw 'fpé%-ﬁdﬂ%-%aé%%gﬁaétﬁ?r%‘ﬁtwlgpi onic acid was
benzoylamino)-propionic acid tert-butyl ester was dissolved in 2 ml of

dimethylformamide and treated with 0.196 ml (1.4 mmol) of triethylamine and
0.164 g (0.7 mmol) of 2-(methoxycarbonyl)-benzenesulfonyl chloride. The
solution was stirred for 4 hours at room temperature. The solvent was removed

10 in vacuo, the residue was dissolved in dichloromethane and the solution was
washed three times with water. The organic phase was dried with sodium
sulfate, filtered and the solvent was removed in vacuo. The residue was
chromatographed on silica gel eluting with n-heptane/ethyl acetate (1/1). Yield
75 mg. MS (ES'): m/e = 549 (M+H").

b) (2S5)-2-(2-(1,4,5,6-Tetrahydropyrimidin-2-ylcarbamoyl)-
benzenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-ylcarbamoyl)-

ethyl)-benzoylamino)-propionic acid tert-butyl ester

20 75 mg (0.13 mmol) of 2-((1S)-1-tert-butoxycarbonyl-2-(4-(2-methoxycarbony!-
ethyl)-benzoylamino)-ethylsulfamoyl)-benzoic acid methyl ester was dissolved in
1 ml of dimethylformamide and 68 mg (0.69 mmol) of 2-amino-1,4,5,6-
tetrahydropyrimidine was added. The reaction was stirred at room temperature
for 20 hours. The solvent was removed in vacuo and the residue was

25 chromatographed on silica gel eluting with dichloromethane/methanol (1/1),



. . . 7 JULY 200
dissolved in 12 m of isobutanol and 0.1 m of concentrated suffuy}’c aC|2d

was ( 5 added. The reaction solution was boiled far 24 hours. The sol vent
was renpygsloddrsy@cuo, and the residue was chromat ographed paraipbi/sasgel
eluting wth dichl oronmet hanel net hanol / acetic acidlwater (911 /0.110.1 )

The product was dissolved in acetic acidlwater and |yophilized. Yield 250
ng. M5 (ES+): me = 608.5 (M+-H) +. 104Bnhar macol ogi cal Testing The inhibition
of bone resorption by the conpounds according to the invention can be

det er m nésllowed be dishtbremethaheimethandl/adeticracidiveaief (85/15/ds8MB). Yieldest 15
("PI'T ASSAY"), for_ exanple analogously to WO A-951 32710 which is ~:

i ncor por 2AdBINMSHES l)}'y‘“%f@%%é&%b inhibitory action of the conpounds
according to the invention against the vitronectin receptor a"33 can be
determ ned, for exanple, as described below. 20 Test for the neasurenent of
t he i nhi k) (28)P242-(vj4)86rTeivbhy&dpgemidiniDylcansamuyf)+ onectin (Vnl293 cel |
test) 1. Purification o man vitronectin 2 uman vitronectin is isolated

f h 5 H
f 1 om umBRNBERESHIOR IR O GH(hi1 4% 6ptrghy dropyTDItin Sopgatiamoy 7621 65
PC”EP996@?%)?&8%&}?%%@!&8&6{@@%,8{@' ng to the nmethod of Yatohyo ct al.,

Cell Stru e an unctiton; 23, 281-292. 2. Cell test 5 293 cells, a
human enbryoni c ki dney cell line, which are cotransfected with DNA
sequences for the oG and j33 subunits of the vitronectin receptor a~~3)

are sel eStdug(@.08:mmabhof(@83-2>{2-6 fr&%E<detsahydropyomitio-Zokicarizamoyl)-

ol or oa PeRgeass VIR 5 4LE L AGE TR b Minfiy S ERAnaMIT 6 o cer
l'i ne1d 15emé(1»béﬁz@zmmipm Ioti€ 8ciQept-ButPO8stBP Was U ived irr2indorper cel | .

A Linbro 96-well tissue cul ure.%te with a flat bottomis coated -
over ni ghdicidoromeathame andehm of trifiveseaceticradd wag added Ti® selutieniwas n
phosphat e;.buffered saline_sol uti PB t hen_ bl ocked with 0.5%

BT oot h SRR 6o aBieraites 191 £ iattsy Thedlddled rtpReey EvAei dfnces
from 10- toliBhé wde Zddedl theFekidue dhdithérene st il viche. PNEYesRiticwasr e
prepared and 0.05 mlIwell of the solution are added to the plate in each
case. Thdisselves intdastonitrjleveaten( i) aed&wwtzeﬁ!jﬁ@d(?ﬁdmgehdﬁ{ﬁﬁ J1BV®) are
susp;:gdeciéé}&kyégse-cont ai ni ng DVEM nedi um and t he suspension is adjusted
to a'tonfe ;000 cellsl0.05 mL of medium 0.05 m 20 of this cell
suspension is added to each well and the plate is incubated at 37C for 90

m nutes. The plate is washed three times with warm PBS in order to renove
unbound &sinesal procedanent] (synthesisrf the ceampprnds of gxamples 2to 245 miv|

Step a: Reaction with the sulfony! chioride
20 0.2 g of (2S)-2-amino-3-(4-(2-methoxycarbonyl-ethyl)-benzoylamino)-propionic
acid tert-butyl ester was dissolved in 2 ml of dimethylformamide and treated with (_
4 molar equivalents of triethylamine and 2 molar equivalents of the appropriate
sulfonyl chloride. The solution was stirred for 4 hours at room temperature. The
solvent was removed in vacuo, the residue was dissolved in dichloromethane
25 and the solution was washed three times with water. The organic phase was
dried with sodium sulfate, filtered and the solvent was removed in vacuo. The
residue was chromatographed on silica gel eluting with n-heptane/ethyl acetate
(1/1).

30 Step b: Formation of the acy! guanidine



~~
s

_ _ _ _ 17 JULY 2002
pH 5.0) which contains 0.25% Triton X-100. The hexoseam dase substrate

pni trophenyl -N-acetyl-ji-Dglucosam nide is then added and the plate is

i ncubat ey @2 37C for 90 mnutes. The reaction is stoppeswedddeddl yci ne
(50 M1 EDTA (5 mV) buffer (pH 10.4), and the absorption of each weH is
nmeasured at 405 650 nm The data are_anal yzed according to standard
processes. The follow ng test resul t§3{i nhi bitory concentrations I Cs) were
obt ai ned. 30 17 JULY 2002 WD 99/376Z1 Exanple Nunber 1 2 356 7 8 5 10
11 12 13Thé grbddi6t df7stép alWwagdiszblvad in3l v oPAithéERyHdmiaMidlesdnd Ganoldn/ 293

cell test 6, nM52 nM 27 nM 18 nM 32 nM 28 nM 20 nM~~""_ 69 nM 29 nM 24 nM
27 nM 27 eANIVERHIOE Zraming-hah Bortetrahyeiopyamising was 2ddedy The FAA®NM 100 nM

17 JULY gR0R Qe Uiiiirdt BbnT BirfiPlratlid 18P 28 holirS OrMPEEJef whi Fefialay! 2 1.

"R 5

in vacuo and the residue was chromatographed on silica gel eluting with
5 dichloromethane/methanol (1/1), followed by dichloromethane/methanol/acetic
acid/water (85/15/1.5/1.5).

Step c: Cleavage of the tert-butyl ester
The product of step b was dissolved in 2 ml of dichloromethane and 2 mi of

10 trifluoroacetic acid was added. The solution was stirred at room temperature for
3 hours. The solvent was removed in vacuo, and toluene was added to the
residue and then removed in vacuo. The residue was dissolved in

acetonitrile/water (1/1) and lyophilized.

15 Example
(2S)-2-(4-tert-Butyl-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-

2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

0
N 0 0
\
:N}” N/\I)LOH
H H NH

0=8=0

20 The title compound was synthesized according to general procedure 1, using 4-
tert-butyl-benzenesulfonyl chloride in step a.
Yield MS (ES'): m/e
Product of step a 83 mg 547.2 (M+H)"
Product of step b 85 mg 614.3 (M+H)*
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in which PCT/EP99J0024Z -R N-R2 ~s R R and R2 independently of one

anot her are hydrogen or (C, -Cs)-al kyl which is unsubstituted or substituted
by R3, L., which the radicals R - and R2- together ar ted or
unsat ur ;8’8?98:7@5 ent (Cz-Cs)-al kylene radical which is unsﬁb@?@?@%g or is
substituted by one or nore groups fromthe group consisting of hal ogen,

(C -Cs)-alkyl) (C, -Cs)al koxy, (Cs-C 48-aryl, (Cs-C a)-aryl-(C, -Cs}-al kyl-)
(Cs-C,a)-heteroaryi, (C5-C, <)heteroaryl-(C, -Cs}-alkyl -,

(C3- C. 2} physhask ido (e Eoplpdkin) 0al kvl - (Grs fog} - al lovls 3 vapef: oxo. where a
5-rrenberg§ to 7-rrer$oe$(§§ sattﬁate or unsaturgg}ed ring ich’is
unsubstituted or is substituted by R3 and which is a carbocyclic ring or a
heterocyclic ring containing one or two ring nitrogen atons, can be fused
to a car G¥AMPE Bon bond in the (Cz-Cs)-al kylene radical; R is

C-Co Kyl - C2C cl oal 22l I . (C$-Czo} 20
(i cyel olERy T (PIAEEET SRRRRPOI o (f fpesdiaricfebyifidina. (& ol &
(Cs- & . aylcarydaméyd)-etiyl)-bekyoylan(iad)-fiopjdric acihr y| |,

(Cs-C,4)-heteroaryi-(C, -C4)-al kyl-, halogen) trifiuoronethyl, cyano,
hydroxyl, oxo, vitro, amno, -NH(C -C4}-alkyl, -N((C -C,,}-al kyl) 2,
-NH CO (C, 4} - al kyl -80(C, -C4}-al kyl; R is hydrogen,

(C -Cs)-al kyl -CO- (C, {4} -al kyl-, or QC, -Cs}pal kyl which is 25

unsubstituted ¢gr Iy sub ut gd by affradi cal |{from the group consisting of
hydroxyl) (C, -¢4)- l?%xy) (C

. NR R~ and -N+R R ~R ~~
Q, where R, N 7 JULY 200 /3721 QE‘[I'/ EP99/ 00242 68 and R ~

i ndependent |y of &he another are hydrogen)NKC, - Cs)-al kyl, (Cs-C, 4)-aryl or .
(Cs-C,4)-aryl-(C,-Cs)-alkyl- and Q@ is %ﬁigol ogically tolerable ani on,(__“
or in which R4 is one of the radicals ~ 0O~~~ /0HCHB CH3 _~ O
~~'"~0OH O OH OH in which the bonds, via whi the radicals are bonded, are

i ndi cated by dashed fines; Rs is (C, -Coo)-alkyl, (C3-CZO) -nonocycl oal kyl,
(Cs-Czo0) - bicycl oal kyl, (Cs-C20) 10 tricycloal kyl, {Cs-Cl4)-aryl,
(Cs-C,4)-heteroaryl, (Cs-C 4)-aryl-(C -GCs)-alkyl- or (GCs )

C, s) - het #heditipfconfhoudy] wasksynthesitas acedrding tpl genegalgprioreddes heugingar y)

radi cal, the al 4<%I fr adli%gl . .the @Dnocycl oal kyi radical, the bicycl oal kyl
radi cal BMPAGs! SHIFRO¥ SUPHDP 1 SEP21 " each is unsubstituted or is

subsfg tuted by one, two or three radicals Rjegnd \Ahmgggs'r)n,ﬁ/@e al kyl

radi cal, the nonocycloal kyl radical, the 9 5 bicycloal kyl ‘radi cal and the
tricycl oRrdéguct ofdieppé one or nore carbon at@hmgnay B67:3(Wad¥d by identi cal

or diffepen t elected fromthe serie onsi st | nj ty ogen, o en
and !sul fEF‘?é"FQZOFgP%’;SIBr ogen, (C, -Cs)- aisky: - %@95' ﬁy§2g>£{M+Hs ) e
(C - Cs) - préuiiet OF Sieg (ftie ¥bipBund) 45 mg 468.3 (M+H)"

16 Example 7 k“
(2S)-2-(2-Phenyl-ethenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid



in all their stereoisoneric fornms and m xtures thereof in all rlgt‘?%, 2%
their 20 physiologically tolerable salts and their prodrugs. 2. A conpound
of the fgy as claimed in claiml, in which R and Rz en or
t oget her a?gb/gmggtur ated or unsaturated bivalent (CZ Cs)-al"%{%g%&?g%i cal,
where the (C2-Cs)-al kyl ene radical is unsubstituted or is 25 substituted by
a radical fromthe group consisting o#9hal ogen, (C,-Cs)-alkyl) (C, 17
JULY 2002 WD 99137621 69 PCT/ EP99/ 00242 Cs) -al koxy, (Cs-C, 4)-aryl,
(Cs-C,4)-aryl-(C,-Cs)-@Dkyl-, (Cs-C,4)-heteroaryl) (Cr

C, 4) - heteroaryl - Cs)\a J7) - cycfoal kyl )

(C~-C, z)-cycl od kyl 0x0, @nd where a 5-nenbered to
fch

_7-nmenbered satugated ¢ d ringg O unsubstituted or
substituted by nd which is a 5 carbocyglic ring or heterocyclic ring
cont ai ni ng one or ring nitrogen atoms)l an be fused to a carbon-carbon
.bond in the (Cz-GCs)-al kylene radical; Rig=(f -C a)-alkyl,

(C~-Czo) - nonocycl oal kyl, (Cs-Czo)-bicycloafkyl, (Cs-Czo) tricycloal kyl,

(C -Cs)-al koxy) (Cs-C,a)-aryl, (CsC 4)fietengaryi, (Cs-C 4)-aryl-(C,

C )-alkyl-, (Cs-C,4)-heteroaryl-(C, -C4)-al kyk-, hal ogen, trifluoronethyl)
cyano, 90 oxo, -N((C -C)-alkyl)z or -NH CQ -C4)-alkyl; f Ris hydrogen
or (C -Cs)-al kyl which is unsubstituted or Hubstituted by a radical from
the group consisting of (C -C,)-al koxy, (G y-al kyl -S(O) z- and NR R ~)
where R and Rr independently of one another are hydrogen or (C, -C4) alkyl;

(8T R Sl Al g
. (:Cs- G, 4) trangtbdté&rstirenedllfyhy! dhlordd® irstépahet eroaryl - (C - Cs) -al kyl -, where

the aryl radical, the heteroaryl radical, the alkyl radical, the
monocycl oal kyl radical, the bicycloal kyl radethl and$ KBSt nugcl oal kyi

radi cal 1¢S.eUR stituted or is substityed by , three 20
radi c%l s%&"ért o_f%ﬁéﬁ'lgs hydr ogen or (C, -Cs)- WI -0 %3?;1 {“\A\Qgﬁ their

ster eoi sppdduct dfetepband m xtures thereof i45mgl raiggay (\gadyt heir

physi ol ogi cally tolerable salts and their prodrugs. 25 3. A ctonpound of the

for nul a Preductiofistep ci(title campoundind/ or 2, 37mghi ch5R8.3@+RY are hydrogen
or together are a saturated or unsaturated bivalent (Cz C4)-al kyl ene

radi cal) where the (Cz-C4)-al kylene radical is unsubstituted or is

substit uEgdmiple 8 radi cal fromthe group consisting of hal ogen,

(C -Cs)-alkyl) (C GCs)-al koxy, (GCs-C, 4;-ary| , (Cs-C 4)-aryl-(C, -Cs)-alkyl -,
( Cs-¥® 1) @& 4Hrppyl-penzenesulfonylamino)-3-(4~(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

o)
N % 0
\
N >—Z[
<:N>_ H ﬁﬁ/lLOH
H N

0=8=0

1
NS

The title compound was synthesized according to general procedure 1, using 4-

15 (n-propyl)-benzenesulfonyl chioride in step a.



30 C 4)-heteroaryl - (G -Cs)-al kyl -, (C3-C, z)-cYcl oal kyl , 17 JULY 2002
(C3-C,z)-cYcloal kyl -(C,-Cs) al kyl- and oxo, and where a 5-nenbered to

7- menber urated or 17 JULY 2002 WD 991 37621 PCT/ EP9 4

unsat ur at ‘ﬁ?’?%' which is unsubstituted or is substituted g&’%”ﬁ%é&/\hi ch
is a carbocyctic ring or heterocyclic ring containing one or two ring
nitrogen atons) can be fused to a caWBon-carbon bond in the

(Cz-CA4)-al kylene radical; R3is (C -C4)-alkyl, (C3-C, o0)- m)nocycl oal kyl ,
(C~-C, z)-bicycloafkyl, (C--C,z) 5 tricycloa}; Ld (C M‘é)(

(Cs-C,4)-aryl) (Cs- C4) aryl-(C, -C4) -al kyl - al ogen, r|f uororrethyl)
cyano, oRrodudf¢fGtel4) - al kyl )z or -NH-CO(O'Sm,g) al I5,3I32(M+H<) hydr ogen or

C, -Cs)-al kyl S (C -C | kyl C3-C, | oal

(Co G &) FopBytr Gatepb. (S C.5) 111 cyel oal K m?;??;?cé% °""a%H>

C5-C 4 C -GCs

(C, a)-he% gr}ggrséfgfr%ép 83(@ Ekﬂ?pd%@ueﬁe the) aigy*ﬁér adi cal '91‘ |-“eteroaryl

radicgl) the --(~ al kyl radl cal, the nonocycl oal kyl r adi cal, the
blcycloalkyl radi cal and the tricycloalkyl radi cal each is unsubstituted or
i s subst BX@RIe® one, two or three radicals R. Rs is hydrogen or

(C-CA4)- L r Il es

t her eof ?%ZH@@%W ﬁ%b%'?heﬂ%%k{/agﬁé gﬂé;(?r@' '§1ée% ﬂp%ﬁ""u"ld their
pr odr ugs 2-gicarbamampetiy/|ebentuyldrainv)propionis adiai ned in one or nore of
claims 1 to 3, in which 20 R and Rz are hydrogen or together are a
saturated or unsaturated bivalent (Cz C3)-al kyl ene radical, where the
(Cz-C3) - al kyl ene radi c&l is unsubstituted or is substituted by a radical
fromthe group ccgal st 1l agen,0 (C, - Cp-al kyl, (C, GCs)-al koxy, {'
(Cs-C 4)-aryl, §s) Hal kyl -, ]} (Cs-C, .a)-heteroaryl) (CS
C4)- heteroary (C 0.;) ‘ > él_ﬁyl,

(C3-C, z)-cycl oa nd loxo) "anhd where a 5-nenbered to
7- menber ed saturatldd or unsaturated ring fich is unsubstituted or is
substituted by R3 and which is a carboc ﬁﬁglé ring or heterocyclic ring
containing one or two ring nitrogen ato S@n be fused to a carbon-carbon

bond in the (Cz-C3)-al kyl ene radical; R3 |‘§ér%-c4)-al kyl ,

- (| -cs) " 2bThyl

(C3-C, 0)-nonocycl oal kyl, (Cs-C, z) - bi cycl oal (Cs-C,z) 30 tricycloal kyl

(C -CA)-al koxy, (Cs-C,4)-aryl, halogen, trifjuoronethyl, cyano, o0xo,

-N((®-c4)-alkyl )z or -NHCO (G, -C4)-al kyl ; 17 JULY 2002 WD 99137621 71
The title compound was synthesized according to general procedure 1, using

2-methyl-propane-1-sulfonyl chloride in step a.
Yield MS (ES*): m/e

Product of step a 21 mg 471.3 (M+H)"

15  Product of step b 10 mg 538.4 (M+H)" L:
Product of step c (title compound) 13 mg 482.3 (M+H)"
Example 10

(2S)-2-(4-Butoxy-benzenesulfonytamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

20 ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid



PCT/ EP99/ 00242 R is hydrogen or (C,-Gs)-alkyl: R5 is (G, -C, o)-alkyr, 202
(C3-C, s)-nonocycl oal kyl, (Cs-C,5)-bicycioal kyl, (CS-C,s) tricycloal kyl)
(Cs-C, a) wowbi762CS- C, a) - heteroaryl, {Cs-C, <)-aryl-(C, - Cs) - ptkyboormrs Cs
C 4)-heteroaryl-(C,-Cs)-al kyl-, where the aryl radical, the heteroaryl
radi cal, the 5 al kyl radical, the nongcycl oal kyl radical, the bicycl oal kyl
radi cal and the tricycl oal kyl radi ca’each is unsubstituted or is
substituted by one, two or three radicals R3. Rs is hydrogen or
(C, -C4)-alkyl-O-CO; iRall their stegeoisongric forms and m xtures thereof
inall ratios, i) Rl ogrcal ly Yol erable salts and their
prodrugs. t, 5/ A » ! clainmed in one or nore of
claims 1 to 4, \n whi RS is X\&s/C, 4Naryl” orOfHCs-C, 4) -heteroaryl) where

“the aryl radical afjd the heteroaryl ré&dic each is unsubstituted or is
substituted by one, two or three 15 identifal or different radicals R3, in

call its stereoisoneric forns and m xturgs=gheyeof in all ratios, and their
physi ol ogically tolerable salts and their prodrugs. 6. A conpound of the
formula | as clained in one or nore of ck&im™ 1 to 5 in which RS is a
napht hyl radical, in al! its stereoiso ornms and m xtures 20 thereof
inall ratios, and its physiologically tolNerable salts and its prodrugs. 7.
A conpound of the fornula | as cl ai nmed inne or nore of claims 1 to 4,
which is a NN
2- (RS-sul fonyl am no)-3-(4-(2-(1, 4,5, 6-tetrahydropyri m din-2-yl car banoyl)
et hyl ) - befgd ] § OR j i | g 25

~substituent ?‘déégaé'ﬁgé?ggqﬁ%ﬂ'?ﬂg%g%gg&g@@ st nrg%rgﬁ;)o?%?té'ﬁ%gb?gggy am no,

{ 4-'(n pr ogptiutexy)drermenesuifbayliamnride inestep laut y| benzenesul f onyl ani no,

2,4, 6trinmethyl benzenesul fonyl am no, 4-neth enzen I | am no,

4- (nbut oxy) benzenesui f onyl am no, 3-chl or obgﬁéginesul Sﬁ&égﬁyﬁg@f

4chl o&ob | am no, 3-trifluoronet enze «am no, 4 30
trifl %or mteﬁgﬁs%re{tgg#esul fonyl am no, 4- acet%}fa i nobgﬁéélﬁng\gﬂ ?onyl am no, 2
cyanobenRmodseat défatgp i no, napht hal ene- 1- sBF may| anbB6)4 (MpH)'hal ene- 2 17
JULY 200 99/ 37611 PCT/ EP99/ 00242 72 sul fonyl am ng, .
bi phenyl -%Jéf}/’\gHtherﬁﬁ?%ﬁ(H e GORRIMREe- 2- sul f AR MEmi no,%(}ﬁtﬁ Mithe

8- sul fonyl am no, nethanesul f onyl am no) propane-1-sul fonyl am no, propane-2
sul fonyl am no, butane-1-sul fonyfam no, 2-nethyi propane-1-sul fonyl am no)
chl or onetthaangsialfflonyi ami no, 2,2, 2-trifl uor oet hanesul f onyl am no,

2
ShenP ot KEZHR By aReREen e Gy GO R Bl eir Hoha i Y AR IR BT  co
t her eof i i I j i: tolerable salts and its
pr odr ugsl.)lg. bim('?ghi%ﬁ#&-%%?\z?k%n?@%ﬁeﬁg%lggkt ained in one or nore 1)f
clains 1 to 7, which 10 is

(2S) - 2- (napht hal ene- 1- sul fonyl am no) - 3- (4-(2-{1, 4,5, 6-tetrahydropyrimdin-2
c yl carbanoyl) - et hyl )b zoyl ami_no) pr qfi oni ¢ 6Ci d and its physiologically

t{tolerable ~ s@%gn s pgS
YN
. N H

H NH

The title compound was synthesized according to general procedure 1, using
15  2-cyano-benzenesulfonyi chloride in step a.
Yield MS (ES*): m/e
Product of step a 91 mg 516.2 (M+H)*
Product of step b 71 mg 583.3 (M+H)"



_ _ 17 JULY 2002
9. A conmpound of the formula | as clainmed in one or nore of clains 1 to 8,

which 15 is

(2S)-2-( bl ene- 1- sul f o~yi ami no) - 3- (4- (2- (1, 4, 5, 6- t et rERARYE¥OpFIaR M di n- 2
yl car banoyli ) - et hyI ) benzoyl am no) propionic acid or a (C -C,)-al kyl ester
thereof, and its physiologically tolerable salts. 10. A conpound of the
formula | as clained in one or nore claims 1 to 9, 20 which is

(2S) - 2- (napht hal ene- 1- sul fonyl am no) -3-(4-(2-{1,4,5,6

t et r ahy d Popgudt f step 2-(litle aotnpoond) - et hy! ) bei®mgl anm &27p8 ¢ditbN)T ¢ aci d et hyl
ester, and its physiologically tolerable salts. 11. A process for the
preparation of a conpound of the formula | as clained in 25 clains 1 to 10,
whi ch co 4binking two or nore fragments which can be derived
retrosynt etlcal y fromthe fornmula I. 12. The process as clainmed in clai m
11, wh e r &&)—&(EEF-Btmglhyt 2amiadbigyclal2 arijeent 1-yineethdndsuiforatiaming)f3-(he

for 7 2002 991 37621 73 O OONU ~~H X RA._ O NH r

Rs/ S 5#‘(:%055% ﬁfe52&9PVH"M\A%V%%%)-§Mh@enﬁ@daaunq)rmpemrw in

cl ai s 1aEin or alternatively functional groups are present in the form
of precursors or in protected form and 5 X is a nucleophilically
substitutable |l eaving group, is reacted with a guani dine or guanidi ne
derivative of the forpula Ill, NR HzN - N- RZIIl Rs 10 in which R, R2
and Rs are defineggd as“ ndi cated inclainms 1 tg 10, or alternatively

functi onal Nar e or m of ecursors or in protected
form 13. ACOE Nf th as.claipmed in one or nore of clains 1
to 10 and/or i yd ol ogi cal N gndl or its prodrugs for .
use as a 15 phar maceutl cal. 14. A phardaceutical preparation, conprising fal
| east one conpound of the formula | as cl all“l#éd in one or nore of clains 1

to 10 andlor its physiologically
0=8=0

O

The title compound was synthesized according to general procedure 1, using

10  10-camphorsulfonyl chioride in step a.

Yield MS (ES*): m/e
Product of step a 85 mg 565.3 (M+H)"
Product of step b 88mg  632.4 (M+H)" i
Product of step c (title compound) 71 mg 576.4 (M+H)"

15
Example 13
(2S)-2-(4-Chloro-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid



. . - 17 J 2002
. tolerable salts andlor its prodrugs in addition to a pharrraceutlcgwy

i nnocuous 20 carrier. 15. A conmpound of the forrmula I as clained in one or
more of Glodommesy t0 10 17 JULY 2002 WO 991 37621 74 PCT/ GRO¢A9Bea andl or
its physiologically tolerable salts and!or its prodrugs for use as a
vitronectin receptor antagonist. 16. A conpound of the formula I as cl ai ned
in one or nore of clains 1 to 10 5 el or its physi ol ogically tol erable
salts and/or its prodrugs for use as an inhibitor of bone resorption or for
the therapy or prophyl@gxis of osteopgrosis. 17. A conpound of the formula I
as claimed in openpr nre of ¢ ;\ Y to 10Qindlor its physiologically
tol erabl e salt an&l_r it -@o or _useljps an 10 inhibitor of tunor
growt h or tunok ne¥agqfjasis. ~ A QQ d apHt he formula | as clained in
one or nore of C ne 1 to 10 andl or Hts tp_{siol ogically tolerable salts
andlor its prodru for use as antiinfla ory or for the therapy or
~ prophyl axis of cardiovascul ar disordergp=&x@estenosis, arteriosclerosis,
nephropat hies or retinopathies. .A[?. A
A3[ A% ATE A AL A AR LA A AL. AF[. A . A3
n.A[.AAAA.A.A.A[.AAFE .A.AY.
5. A AF5. A{. An. A AnR A Ar. A .Ar. Ay. A

CANLALLA LALLA[%AA
A AF[ . A AF5. AUe. A3n. A, . A
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3g>| | | x>Kee titte momppundowas. pyrthpsized@reording 1o generad prosedire R ysirp x 227~2~27
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2222222 Proditet bP AP (1tdl Rinpdard)?| 2>>>~~262 7>~ 120 STRAHY X2 22>7<~| ~~~

|| >~| 2222222~2~~275| ~2272| ~27>757~~2~22~~?| ~227~2222225~~2>>~| >?~| 2<~>?22>~~0

() | ApeH (eoprx{Aaidroddriidhestien Bdmind)Sred-¢I4] @ 6abgahgdopetiaadiagl-cal ca] ca

] ca] ca] ca] ca] ca] ca] cabca] cajcalcTaU caUcalca j P J9

, bNBQ | 2drarkamayhcetybagnzeyaanioa)-peqrienie 8cid] cal] ca] ca] ca] ca] ca] ca] ca] ca] ¢

aJcalca]calcalcalcalcalcalcalcalcalcalcalcaljcalnFD'%D h

Stirire"24# w mhc” Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca]ca]c

a] c&a] ca] ca] ca] ca] ca] ¢p] ca] ca] ca] ca] ca] ca] ca! ?##P$$$980/B0RBB0BEN &&&H' ' (e() [

))), Fy*FFr2+++4, Nab] ] ¢Q] ca] caDca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
¢t alcal]calcalc ca%g&] ) ;
"8X8889+:y; ; <=j %= H N OH

>d>>>{vql gb] X] catMa] ca] ca] ca] caJ ca] c4] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]c

aU] ca] ca] ca] ca] ca!l"ca] cal] ca] ca] ca] ca] ca! @ CDGGGHYHHHKI | 1 0JJKAKKLW.LBMM N

NNNOOPPPP{ vgl gb] X] ca] ca] ca] ca] ca] ca] cahcadca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ga! PQQXQQRRSI SST;

UUU+VWZWNAB XXXXDYYYYYZNZ2ZZG \ { vql gb] X] cafca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]

y ] ca] ca] ca] caU] ca] ca] ca] ca] c
a] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca @g] ca] ca] ca] ca] ca]cal! qqBr, s{s
sstu u; X

usuuuv DA GoTReYRI was synthesized acoiRg 1928 @LPOEIN R d; ¥89a) ca] ca] ca
] ggh %@al %{:ﬁ@}@%ﬁ%ﬁ&mwm&iaéhﬁ%w;ﬁa] ca] ca] cal] ca] ca] ca] ca] ca]ca!, }}}}}
~Q-~ I'n

BS| wr rréb] X] ] ca] ca] caU] ca] ca] ca] ca] ca] ca] caYiel] ca] c S 4ESa) ealpca] ca] ca] ca] ca

I'V| s" #c 25j +
11(7:’6\1% f\?\ll]r %ﬁk’%%ﬁ:ﬁ?#csj%?ﬁaig?gafggfggfggfga] LZ] *T@;] cal]sgg’]%%]"@zl] ca] ca]ca]ca]ca
] ca] ca] q:q,bg?]nc?dgt?&,@ﬁa] ca] ca] ca] ca] ca] ca! }f pf Zegboj avlkMhcal ca] ca] ca] ca]
caJcaca

caJ ca] ca] ca caj] ca] ca] caU] ca] caUca] c ca] ca] cal caJ ca] ca] ca] ca]ca]’
calcaUca]cal Z
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4-methoxy-benzenesulfonyl chloride in step a.
Yield MS (ES*): m/e
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5 Product of step a 66 mg 521.1 (M+H)*
Product of step b 71 mg 588.3 (M+H)"
Product of step c (title compound) 49 mg 532.3 (M+H)"
Example 17

10 (2S)-2-Benzenesulfonylamino-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

N 3 Q Q
CN\}Q)—\@JN/\K‘LOH
H H I}IH
0=8=0

The title compound was synthesized according to general procedure 1, using
15 benzenesulfonyl chloride in step a.
Yield MS (ES*): mle
Product of step a 76 mg 491.2 (M+H)"
Product of step b 77 mg 558.3 (M+H)"
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The title compound was synthesized according to general procedure 1, using

2-thiophenesulfonyl chioride in step a.

10 Yield MS (ES*): mfe
Product of step a 87 mg 497.1 (M+H)*
Product of step b 74 mg 564.2 (M+H)*
Product of step c (title compound) 64 mg 508.2 (M+H)"

15 Example 19
(2S)-2-(Biphenyl-4-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

)
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-blphenylsulfonyl chloride in step a.
Yield MS (ES"): m/e

5 Product of step a 39 mg 567.1 (M+H)*
Product of step b 40 mg 634.4 (M+H)"
Product of step c (title compound) 33 mg 578.3 (M+H)"
Example 20

10  (2S)-2-(Naphthalene-2-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid
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The title compound was synthesized according to general procedure 1, using 2-

15 naphthalenesulfonyl chloride in step a.
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The title compound was synthesized according to general procedure 1, using

2,4 6-trimethylbenzenesulfonyl chloride in step a.

Yield MS (ES*): mle

Product of step a 68 mg 533.2 (M+H)" 3
15 Productofstep b 71 mg 600.4 (M+H)"

Product of step c (title compound) 54 mg 544.3 (M+H)*

Example 22

(2S)-3-(4-(2-(1,4,5,6-Tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-
20 2-(4-triftuoromethyl-benzenesulfonylamino)-propionic acid
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The title compound was synthesized according to general procedure 1, using
4-triflucromethyi-benzenesulfonyl chloride in step a.
Yield MS (ES*): m/e

5  Product of step a 105mg  559.3 (M+H)"
Product of step b 93 mg 626.4 (M+H)"
Product of step c (title compound) 70 mg 570.3 (M+H)*
Example 23

10 (25)-2-(Butane-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-
ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

N 2 9
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A

The title compound was synthesized according to general procedure 1, using
15  butane-1-sulfonyl chloride in step a.
Yield MS (ES*). m/e
Product of step a 87 mg 471.4 (M+H)*
Product of step b 60 mg 538.4 (M+H)"
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(2S)-2-Methanesulfonylamino-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-
ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid
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The title compound was synthesized according to general procedure 1, using
methanesulfonyl chloride in step a.
Yield MS (ES'): m/e

Product of step a 87.8mg  429.3 (M+H)"
Product of step b 98 mg 496.4 (M+H)"
Product of step c (title compound) 74 mg 440.3 (M+H)"

General procedure 2 (synthesis of the compounds of examples 25 to 27)

Step a: Reaction with the sulfonyl chloride

0.1 g of (2S)-2-amino-3-(4-(2-carboxy-ethyl)-benzoylamino)-propionic acid tert-
butyl ester hydrochloride was dissolved in 3 ml of dimethylformamide and
treated with 3 molar equivalents of diisopropylethylamine and 2 molar
equivalents of the appropriate sulfony! chioride at 0°C. The solution was stirred
for 3 hours at 0°C. The reaction mixture was diluted by the addition of ethyl
acetate and the solution was washed twice with aqueous potassium
hydrogensulfate solution and once with saturated aqueous sodium chloride

solution. The organic phase was dried with magnesium sulfate, filtered and the

WOE () -

10-u

o,
3
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' 9l f‘g& & ZT?\e. prg%y&@&ep)aqw%y Ey n& @{;M{ tetra(f?ydrofuran and 1.2 molar
equivalents of 2-amino-1,4,5,6-tetrahydropyrimidine, 4 molar equivalents of
diisopropylethylamine, and 1.1 molar equivalents of O-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetramethyluronium hexafluorophosphate were added. The reaction was
stirred at room temperature for 20 hours. The solvent was removed in vacuo and

10 the residue was dissolved in ethyl acetate and the solution was washed twice
with saturated aqueous sodium bicarbonate solution and once with saturated
aqueous sodium chloride solution. The organic phase was dried with
magnesium sulfate, filtered and the solvent was removed in vacuo. The residue
was chromatographed on silica gel eluting with dichloromethane/methanol/acetic

15 acid/water (85/15/1.5/1.5) followed by dichloromethane/methanol/acetic
acidfwater (9/1/0.1/0.1).

Step c: Cleavage of the tert-butyl ester

The product of step b was dissolved in 1.5 ml of trifluoroacetic acid/water (95/5).
20 The solution was stirred at room temperature for 1 hour. The solvent was

removed in vacuo and toluene was added to the residue and then removed in

vacuo. The residue was dissolved in acetonitrile/water (1/1) and Iyophilized.

Example 25
25 (2S)-2-(Propane-2-sulfanylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid
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The title compound was synthesized according to general procedure 2, using

propane-2-sulfonyl chloride in step a.

Yield MS: m/e
5 Product of step a 17 mg 443.2 (M+H)" (FAB") .
Product of step b 7 mg 524.2 (M+H)" (ES") ’
Product of step c (title compound) 7.2mg 468.2 (M+H)" (ES")

Example 26
10 (2S)-2-Chloromethanesulfonylamino-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid

0
N O 0
< N
N}—” N/\/U\OH
H H  NH

I
0=8=0

-

Cl

15 The title compound was synthesized according to general procedure 2, using

chloromethanesulfonyl chloride in step a.

Yield MS: m/e
Product of step a 94 mg 4491 (M+H)" (FAB")
Product of step b 28 mg 530.2 (M)" (ES")

20 Product of step c (title compound) 34 mg 474.2 (M+H)* (ES")
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The title compound was synthesized according to general procedure 2, using

2,2, 2-trifluoroethanesulfonyl chloride in step a.

Yield MS: m/e
Product of step a 43 mg 483.2 (M+H)" (FAB")
10  Product of step b 24 mg 564.2 (M+H)" (ES")
Product of step c (title compound) 22 mg 508.2 (M+H)" (ES")

Example 28
(2S)-2-(4-tert-Butyl-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-

15  2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid ethyl ester
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700 mg of (28)-2-(4-tert-butyi-benzenesuifonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoytl)-ethyl)-benzoylamino)-propionic acid was L.
dissolved in 100 ml of ethanol and 15 drops of concentrated sulfuric acid was
5 added. The reaction solution was boiled for 3.5 hours. The solvent was removed

in vacuo, the residue was dissolved in dichloromethane and washed three times
with saturated aqueous sodium bicarbonate solution. The aqueous phase was
extracted once with dichloromethane and the combined organic phase was
washed twice with saturated aqueous sodium chloride solution. The organic

10 phase was dried with sodium sulfate, filtered and the solvent was removed in
vacuo. The residue was dissolved in 2N aqueous hydrochloric acid. The
hydrochloric acid was removed in vacuo, the residue was dissoived in
acetonitrile and added to water. This mixture was lyophilized. Yield 480 mg. MS

(ES*): m/e = 586.4 (M+H)". e

15
Example 29
(2S)-2-(4-tert-Butyl-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-

2- ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid isopropyl ester
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700 mg of (2S)-2-(4-tert-butyl-benzenesulfonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid was
dissolved in 100 ml of isopropanol and 15 drops of concentrated sulfuric acid
5 was added. The reaction solution was boiled for 2.5 days. The solvent was

removed in vacuo, the residue was dissolved in dichloromethane and washed
three times with saturated aqueous sodium bicarbonate solution. The aqueous
phase was extracted once with dichloromethane and the combined organic
phase was washed twice with saturated aqueous sodium chioride solution. The

10 organic phase was dried with sodium sulfate, filtered and the solvent was
removed in vacuo. The residue was dissolved in 2N aqueous hydrochloric acid.
The hydrochloric acid was removed in vacuo, the residue was dissolved in
acetonitrile and added to water. This mixture was lyophilized. Yield 444 mg. MS
(ES*): m/e = 600.4 (M+H)".

15
Example 30
(2S)-2-(Naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid ethyl ester
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590 mg of (2S)-2-(naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid was
dissolved in 80 ml of ethanol and 12 drops of concentrated sulfuric acid was {"
5 added. The reaction solution was boiled for 3 hours. The solvent was removed
in vacuo, the residue was dissolved in dichloromethane and washed three times
with saturated aqueous sodium bicarbonate solution. The aqueous phase was
extracted once with dichloromethane and the combined organic phase was
washed twice with saturated aqueous sodium chloride solution. The organic
10 phase was dried with sodium sulfate, filtered and the solvent was removed in
vacuo. The residue was dissolved in 2N aqueous hydrochloric acid. The
hydrochloric acid was removed in vacuo, the residue was dissolved in
acetonitrile and added to water. This mixture was lyophilized. Yield 381 mg. MS
(ES*): mle = 580.3 (M+H)".
15 G
Example 31
(2S)-2-(Naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid isopropy! ester
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1.5 g of (25)-2-(naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid was
dissolved in 250 ml of isopropanol and 1 mi of concentrated sulfuric acid was
added. The reaction solution was boiled for 3 days. The solvent was removed in
vacuo, the residue was dissolved in dichloromethane and washed three times
with saturated aqueous sodium bicarbonate solution. The aqueous phase was
extracted once with dichloromethane and the combined organic phase was
washed twice with saturated aqueous sadium chloride solution. The organic
phase was dried with sodium sulfate, filtered and the solvent was removed in
vacuo. The residue was dissolved in 2N aqueous hydrochloric acid. The
hydrochlioric acid was removed in vacuo, the residue was dissolved in
acetonitrile and added to water. This mixture was lyophilized. Yield 950 mg. MS
(ES*): m/e = 594.4 (M+H)".

Example 32
(2S)-2~(Naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-

ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid isobutyl ester
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600 mg of (28)-2-(naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-

tetrahydropyrimidin-2-ylcarbamoyl)-ethyl)-benzoylamino)-propionic acid was

dissolved in 12 mi of isobutanol and 0.1 m! of concentrated sulfuric acid was {
5 added. The reaction solution was boiled for 24 hours. The solvent was removed
in vacuo, and the residue was chromatographed on silica gel eluting with
dichloromethane/methanol/acetic acid/water (9/1/0.1/0.1). The product was
dissolved in acetic acid/water and lyophilized. Yield 250 mg. MS (ES*): m/e =
608.5 (M+H)".
10

Pharmacological Testing

The inhibition of bone resorption by the compounds according to the invention
can be determined, for example, with the aid of an osteoclast resorption test
15  ("PIT ASSAY"), for example analogously to WO-A-95/32710 which is L

incorporated herein by reference.

The inhibitory action of the compounds according to the invention against the
vitronectin receptor o3 can be determined, for example, as described below.

20
Test for the measurement of the inhibition of binding of 293 cells to human

vitronectin (Vn/293 cell test)

1. Purification of human vitronectin

25 Human vitronectin is isolated from human plasma and purified by affinity
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2. Cell test
5 293 cells, a human embryonic kidney cell line, which are cotransfected with DNA
sequences for the a, and B3 subunits of the vitronectin receptor af3, are
selected for a high rate of expression (> 500,000 «,f3 receptors/cell) according
to the FACS method. The selected cells are cultured and sorted again by means
of FACS in order to obtain a stable cell line (15 D) with expression rates

10 > 1,000,000 copies of o fs per cell.

A Linbro S6-well tissue culture plate with a flat bottom is coated overnight at 4°C
with human vitronectin (0.01 mg/ml, 0.05 ml/well) in phosphate-buffered saline
solution (PBS) and then blocked with 0.5% strength BSA (bovine serum
15  albumin). Solutions of the test substances from 10™° mol/l to 2 x 10™ mol/l in
glucose-containing DMEM medium are prepared and 0.05 mi/well of the solution
are added to the plate in each case. The cells which express high levels of a3
(for example 15 D) are suspended in glucose-containing DMEM medium and the
suspension is adjusted to a content of 25,000 cells/0.05 mi of medium. 0.05 ml
20 of this cell suspension is added to each well and the plate is incubated at 37°C
for 90 minutes. The plate is washed three times with warm PBS in order to
remove unbound cells. The bound cells are lyzed in citrate buffer (25 mM,
pH 5.0) which contains 0.25% Triton X-100. The hexoseamidase substrate p-
nitrophenyl-N-acetyl-f-D-glucosaminide is then added and the plate is incubated
25 at 37°C for 90 minutes. The reaction is stopped with a glycine (50 mM)/EDTA
(5 mM) buffer (pH 10.4), and the absorption of each well is measured at 405 -

650 nm. The data are analyzed according to standard processes.

The following test results (inhibitory concentrations ICs) were obtained.
30
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| s R

5 |
in which

R' and R? independently of one another are hydrogen or (C;-Ce)-alkyl which is
unsubstituted or substituted by R,

10  or in which the radicals R'- and R%- together are a saturated or unsaturated
bivalent (C,-Cs)-alkylene radical which is unsubstituted or is substituted by one
or more groups from the group consisting of halogen, (C;-Ce¢)-alkyl, (C4-Cs)-
alkoxy, (Ce-C14)-aryl, (Cs-Ci4)-aryl-(C-Ce)-alkyl~, (Cs-C14)-heteroaryl, (Cs-Cya4)-
heteroaryl-(C,-Cs)-alkyl-, (C3-C12)-cycloalkyl, (Cs-C+2)-cycloalkyl-(C4-Ce)-alkyi-

15 and oxo, where a 5-membered to 7-membered saturated or unsaturated ring

~ which is unsubstituted or is substituted by R® and which is a carbocyclic ring or a
heterocyclic ring containing one or two ring nitrogen atoms, can be fused to a
carbon-carbon bond in the (C,-Cs)-alkylene radical,

R’is (C4-Cio)-alkyl, (C3-Ca0)-monocycloalkyl, (Cs—Czo)-bicybloalkyl, (Cs-Ca0)-

20 tricycloalkyl, (C4-Cg)-alkoxy, (Ce-Cis)-aryl, (Ce-Cia)-aryl-(C4-Cy)-alkyl-, (Cs-C14)-
heteroaryl, (Cs-C.4)-heteroaryi-(C4-C4)-alkyl-, halogen, triﬂuoromeihyl, cyano,
hydroxyl, oxo, nitro, amino, -NH-(C-C,)-alkyl, -N((C-C4)-alkyl),, -NH-CO-(C;-
Ca4)-alkyl, -CO-(C1-C4)-alkyl;

R* is hydrogen, (C-Ce)-alkyl-CO-0-(C;-Ca)-alkyl- or (C-Cs)-alky! which is

25 unsubstituted or is substituted by a radical from the group consisting of hydroxyl,

(C4-Ca)-alkoxy, (C4-Ca)-alkyl-S(0).-, -NR'R” and -N‘R'R'R” Q, where R’, R”
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radicals R® and wherein in the alkyl radical, the monocycloalkyl radical, the Q"'

16  bicycloalkyl radical and the tricycloalkyl radical one or more carbon atoms may

be replaced by identical or different atoms selected from the series consisting of

nitrogen, oxygen and sulfur;

R® is hydrogen, (C-Ce)-alkyl-O-CO-, hydroxyl, (C1-Cs)-alkyl-O-CO-O- or nitro;

in all their stereoisomeric forms and mixtures thereof in all ratios, and their

20 physiologically tolerable salts and their prodrugs.

2. A compound of the formula | as claimed in claim 1, in which
R' and R? are hydrogen or together are a saturated or unsaturated bivalent (C,-
Cs)-alkylene radical, where the (C,-Cs)-alkylene radical is unsubstituted or is

25 substituted by a radical from the group consisting of halogen, (C4-Cs)-alkyl, (C;-
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0,1a% & R313 (O‘,M%W],&'%)Gzo)‘-mg/&békyl, (Cs-Czo)-biCYC'OalkYL (Cs-Czo)-
tricycloalkyl, (Ce-C1a)-aryl, (Cs-C14)-heteroaryl, (Cs-C14)-aryl-(C,-Ce)-alkyl- or (Cs-
Ci4)-heteroaryl-(C,-Ce)-alkyl-, where the aryl radical, the heteroary! radical, the

alkyl radical, the monocycloalkyl radical, the bicycloalkyl radical and the

tricycloalky! radical each is unsubstituted or is substituted by one, two or three

20

radicals R®,
R® is hydrogen or (C;-Ce)-alkyl-O-CO-;

in all their stereoisomeric forms and mixtures thereof in all ratios, and their

physiologically tolerable salts and their prodrugs.

25 3. A compound of the formula | as claimed in claims 1 and/or 2, in which

R' and R? are hydrogen or together are a saturated or unsaturated bivalent (C,-

C.)-alkylene radical, where the (C,-C4)-alkylene radical is unsubstituted or is

substituted by a radical from the group consisting of halogen, (C-Ce)-alkyl, (C4-
Ce)-alkoxy, (Cs-C14)-aryl, (Ce-C14)-aryl-(Cy-Cg)-alkyl-, (Cs-C14)-heteroaryl, (Cs-
30 Cy)-heteroaryl-(C,-Ce)-alkyl-, (C3-Cq2)-cycloalkyl, (C3-C12)-cycloalkyl-(C4-Ce)-

alkyl- and oxo, and where a S-membered to 7-membered saturated or

y
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physiologically tolerable salts and their prodrugs.

4. A compound of the formula | as claimed in one or more of claims 1 to 3, in
which

20 R'and R? are hydrogen or together are a saturated or unsaturated bivalent (Co-
Ca)-alkylene radical, where the (C,-C;)-alkylene radical is unsubstituted or is \
substituted by a radical from the group consisting of halogen, (C-Ceg)-alkyl, (Cq~
Cs)-alkoxy, (Ce-Cia)-aryl, (Ce-Ca)-aryl-{C4-Cs)-alkyl-, (Cs-C14)-heteroaryl, (Cs-
Ci4)-heteroaryl-(C4-Ce)-alkyl-, (C3-C12)-cycloalkyl, (C3-C+2)-cycloalkyl-(C1-Cs)-

25 alkyl- and oxo, and where a 5-membered to 7-membered saturated or
unsaturated ring which is unsubstituted or is substituted by R® and which is a
carbocyclic ring or heterocyclic ring containing one or two ring nitrogen atoms,
can be fused to a carbon-carbon bond in the (C,-Cs)-alkylene radical,
R? is (C,-C4)-alkyl, (C3-C1o)-monocycloalkyl, (Cs-C12)-bicycloalkyl, (Cs-Ci2)-

30 tricycloalkyl (C4-Cq4)-alkoxy, (Cs-Ci4)-aryl, halogen, trifluoromethyl, cyano, oxo,
-N((C+-C,)-alkyl), or -NH-CO-(C4-C4)-alkyl;
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R* is hydrogen or (Cs-Ce)-alkyf;
R® is (C-C1o)-alkyl, (Cs-C1s)-monocycloalkyl, (Cs-Cys)-bicycloalkyl, (Cs-Cis)-
tricycloalkyl, (Ce-C14)-aryl, (Cs-Ci4)-heteroaryl, (Ce-C14)-aryl-(C4-Ce)-alkyl- or (Cs-
C.4)-heteroaryl-(C4-Ce)-alkyl-, where the aryl radical, the heteroaryl radical, the
5 alkyl radical, the monocycloalkyl radical, the bicycloalkyl radical and the

tricycloalkyl radical each is unsubstituted or is substituted by one, two or three
radicals R,
R® is hydrogen or (C4-C4)-alkyl-O-CO-;
in all their stereoisomeric forms and mixtures thereof in all ratios, and their

10 physiologically tolerable salts and their prodrugs.

5. A compound of the formula | as claimed in one or more of claims 1 to 4, in

which R® is (Ce-C14)-aryl or (Cs-Cy4)-heteroaryl, where the aryl radical and the

heteroaryl radical each is unsubstituted or is substituted by one, two or three
15  identical or different radicals R® in all its sterecisomeric forms and mixtures

thereof in all ratios, and their physiologically tolerable salts and their prodrugs.

6. A compound of the formula | as claimed in one or more of claims 1 to 5, in
which R®is a naphthyl radical, in all its stereoisomeric forms and mixtures

20 thereof in all ratios, and its physiologically tolerable salts and its prodrugs.

7. A compound of the formula | as claimed in one or more of claims 1 to 4, which
isa 2-(R5-sulfonylamino)—3-(4-(2-(1 .4,5,6-tetrahydropyrimidin-2-ylcarbamoyl)-
ethyl)-benzoylamino) propionic acid wherein the 2-(R*-sulfonylamino)

25  substituent is selected from the group consisting of benzenesulfonylamino, 4-(n-
propyl)benzenesulfonylamino, 4-tert-butylbenzenesulfonylamino, 2,4,6-
trimethylbenzenesulfonylamino, 4-methoxybenzenesulfonylamino, 4-(n-
butoxy)benzenesulfonylamino, 3-chlorobenzenesulfonylamino, 4-
chlorobenzenesulfonylamino, 3-trifluoromethylbenzenesulfonylamino, 4-

30 trifluoromethylbenzenesulfonylamino, 4-acetylaminobenzenesulfonylamino, 2-

cyanobenzenesulfonylamino, naphthalene-1-sulfonylamino, naphthalene-2-
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ylcarbamoyl)—ethyl)benzoylamlno)proplonlc acid and its physiologically tolerable

salts and its prodrugs.

9. A compound of the formula | as claimed in one or more of claims 1 to 8, which
15  is (2S)-2-(naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-tetrahydropyrimidin-2-
ylcarbamoyl)-ethyl)benzoylamino)propionic acid or a (C4-C,)-alky! ester thereof,

and its physiologically tolerable salts.

10. A compound of the formula | as claimed in one or more of claims 1 to 9,
20  which is (28)-2-(naphthalene-1-sulfonylamino)-3-(4-(2-(1,4,5,6-
tetrahydropyrimidin-2-yicarbamoyl)-ethyl)benzoylamino)propionic acid ethyl v

ester, and its physiologically tolerable salts.

11. A process for the preparation of a compound of the formula | as claimed in
25 claims 1 to 10, which comprises linking two or more fragments which can be

derived retrosynthetically from the formula I.

12. The process as claimed in claim 11, wherein a carboxylic acid or a
carboxylic acid derivative of the formula ,
30
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in which R* and R® are defined as indicated in claims 1 to 10, or alternatively
functional groups are present in the form of precursors or in protected form, and
5 Xis a nucleophilically substitutable leaving group, is reacted with a guanidine or

guanidine derivative of the formula lil,

N—R'
HzN—</
N—R? i
|
R6

10 inwhich R, R? and R® are defined as indicated in claims 1 to 10, or alternatively

functional groups are present in the form of precursors or in protected form.

13. A compound of the formula | as claimed in one or more of claims 1 to 10
and/or its physiologically tolerable salts and/or its prodrugs for use as a

16  pharmacedtical.

14. A pharmaceutical preparation, comprising at least one compound of the
formula | as claimed in one or more of claims 1 to 10 and/or its physiologically
tolerable salts and/or its prodrugs in addition to a pharmaceutically innocuous

20 carrier.

15. A compound of the formula | as claimed in one or more of claims 1 to 10
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and/or its physiologically tolerable salts and/or its prodrugs for use as a

vitronectin receptor antagonist.

16. A compound of the formula I as claimed in one or more of claims 1 to 10
and/or its physiologically tolerable salts and/or its prodrugs for use as an

inhibitor of bone resarption or for the therapy or prophylaxis of osteoporasis.

17. A compound of the formula | as claimed in one or more of claims 1 to 10
and/or its physiologically tolerable salts and/or its prodrugs for use as an

inhibitor of tumor growth or tumor metastasis. &

18. A compound of the formula [ as claimed in one or more of claims 1 to 10
and/or its physiologically tolerable salts and/or its prodrugs for use as
antiinflammatory or for the therapy or prophylaxis of cardiovascular disorders,

restenosis, arteriosclerosis, nephropathies or retinopathies.



