Conmpounds for the inhibition of undesired cel
proliferation and use thereof The present invention is

woeb@toesksh 0 new chem cal conpounds and t he usePOf/ERa0d/014460
conmpounds for the manufactute of medi canents. Cel
proliferation is a prerequisite for any formof life
which is based on cells. Cell proliferation, i. e.

nunber of cells, is thus relevant for any nonocel |l ul ar
an§ompoundefar mlnfa;mh@ittgmmfsmdm@dlce% poiliferetion phusgsheraeh
is a process which is highly regul ated by the cel
Cell proliferation under circunstances which are not
favourable to support the |life of the proliferating
cell has to be avoided fromthe biological point of
The pre\éérﬁvﬁq B?loﬁ% 0 t%@ B netd Fh%‘ﬁ’ﬂcalogo rﬁb%nﬁse gﬂd &1‘3'{{@&: 6 said comgounds for
atron systens 1nc I ng sensoring nechani snms
ﬂw1nm¢@k®h®m§®mdeMmamevolutlon of life. Apart fromthe
mere increase in biomss of nonocel | ul ar and
mul ticel lular organisms, nulticellular organisnms have
Cell prdlfFeBh ESOA 4e e eGbt dr ﬁhh%@ lﬂfé‘wﬂfc‘ﬂ% phRd c@h@dum%hfemtmn
g y org I nter ctlon of e cel formng t
i e. incbm;ngdhe tchi mmnibter stefting| feom arlgamdsnmmbmwfcteﬂe,ga [tlatsi ns]@vant for any
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regulatécﬁb;t he c‘éﬁuéi@ll fp?cfhf@rafié&ﬂ’@ﬁder Rfrcéth §8R%E WhitH&re Yt R olifBle to support
ass of diseases generally referred to as cancer.

the life véﬂ@rpmh&rzmngt deflitiagitq e @\fou!lﬁdoﬁr@guth@blomg@f@ém@é ofyriewe To allow the
sur‘.fwaﬁ%3 tgxe Clﬂlfél% ?{Erleé)%atgoag tggwg Q&%‘tnﬁ gens\(%ﬂh% tﬁﬂ%ﬁamérﬁs Qere developed

m¢h66$@mhg@bphﬁp control cell prollferatlon. The probl em
underlying the present invention is thus to provide

new conmpounds which are effective in inhibiting cell
0 rati.o P8 | gr j.r : .
Apart Br i Iixe: rrg%ljieo %cr%l% gn f ?1r é{agégsogelg%np eﬁgdrrog‘[?de‘r}nﬁﬁlltlcellular organisms,
multlcelllﬁllhe r drghmigms leavpries estitrol meﬁnpl'rodmﬁerhtsiorsd)ﬂlvc&derb;o anaintain the highly

conpound, having formula (1)R9 RS R6
organized rr111)11:erac|‘.1on of the cells forml(ng) the body of] the mult1cellu1ar organism. Any

deregulation of cell proliferation represents or results in a pathological condition. Deregulated
cell proliferation is the cause for a number of diseases, including the class of diseases generally

referred to as cancer.

Taken the multiplicity of biological processes where cell proliferation has to be controlled, there
is a need in the art to provide compounds which are suitable to control cell proliferation. The
problem underlying the present invention is thus to provide new compounds which are effective

in inhibiting cell proliferation, more paiticularly undesired cell proliferation.

In a first aspect the problem underlying the present invention is solved by a compound having

formula (I)



RlI1 ol ANXYW WWCR2-x2Jy\ b{ R RI R/ R8

(I') wherein the dashed line indicates a single or
waloaslogs2bond, or is absent; wherein Rl and R2 PCEERB0ON014460

and i ndependently selected ¥romthe group conprising

-H and phospho protecting groups; wherein X1 and X2

are each and independently sel ected frogathe group

conprising -0, -S-, :3%12?) wherein i's §0el ect ed

fromthe group conpri Si -S-, -N R _RM

- (CR14R15) -; waerein Al, A3, A4 AR5, A7, A8

and A9 ale eaclhl and |nderxem ent%{ sel ect ed fromthe

group conphitsi-Rg. - O-Z<- S/W S(\O -, -S() -
-Q(9-, -OS)-) - KRL7- H0) PRS0,
NRL9- G O) -RIR262, - NR2AC('R) Ne\;gz NR23 (0 -
-NR24-S(2) -, and NR?S- 9-0¢, dr are each and

i ndependent | y from earh Rf her Rebsent; wherein Y(IDS
selected fromthe group conprising - O- - CR26R27-;
wherein Q and V are each and |ndependently sel ect ed

Whelelﬁ 'Eﬁ?erﬁatsﬂ&l lﬂ{eq,ldﬁlcﬁt%ﬁg giﬁ%ieiﬂ% é%pen?og&] bris !ﬂli'sent wherein W,

and WB are eac ently se scted from the
group conprising -C and-N-; wherein R3, R4, R5, RG,
.R7,; R8 , 3, ,R14, R15 R16 R17
whereidy, a8 o Gaclkgnd 1@@@2%@% febgledrfem Wsesropp pomppiging -H and

phosphb RREctihdguach and independently sel ected fromthe
groupconprising -H, halo, alkyl, substituted al kyl,

stral ght al kyl, substituted straight alkyl, br anched

et 2B SRR L e R e - - -
NRIZ :

wherein Z is selected from the group comprising -O-, -S-, -NR"-, -(CRR")-;

wherein Al, A% A3, A% A3, AS, A7 A% and A® are each and independently selected from the
group comprising -O-, -S-, -NR'%-, -S(0)-, -S(0,)-, -C(0)-, -C(S)-, -NR'7-C(0)-, -NR'®-C(S)-, -
NRP-C(0)-NR*-, -NR¥C(S)-NR?-, -NR*-S(0)-, -NR**-§(0,)-, and -NR*-C(0)-O-, or are

each and independently from each other absent;

wherein Y is selected from the group comprising -O-, -CR*R?-;

wherein Q and V are each and independently selected from the group comprising ->CR28 and

I

N

wherein W', W? and W® are each and independently selected from the group comprising —C—

|
and —N—;

wherein R®, R RS, RS R”. R® R®. R R R'Z R R RIS RIS RV R R R® R2 R2
R? 3, R24, R? 5, R? 6, R27, R? 8, T and U are each and independently selected from the group



al kenyl , substituted branched al kenyl, al kynyl,

strai ght al kynyl, substituted straight al kynyl,
whe@sobad al kynyl , substituted branched al kynyPCT/EP2004/014460

cycl oal kyl, substituted cyd oal kyl, cycl oal kenyl

substituted cycl oal kenyl , heterocyclyl, substituted

compr1|§ %e-'I-P Y, %B&ltﬂﬁaaatﬂyl,g%}ﬁﬂ%}ﬁ %ﬁlgg,;%%gr{i%ted straight alkyl, branched

stituté no unsat ur ter
alkyl, épﬂblslytuwds’(mtmhad elfyhetlenpl ytrhight alkmb&tshbﬂit&tdd Rtehight alkenyl branched

koS RL BEhel RELY oSy P S s

branch&d Bk/h1u §1ﬁ><3t1@&éﬂ| rhicHed ah%?{/ %261)5 l;/lﬁﬂ/lk g%bggtﬁ#%tﬁ %}écgdgl , cycloalkenyl,

het er oar yl al k het er ocyc
substitpfed @V@l@g%wlaﬁ@t?pcy%ﬂ aulr@uea@chhan@cymﬂe pmﬂsnmh@ardtecbheterocyclyl
substitt?t@% hm8£$] %ﬁsaﬂﬁ‘?%gt het?ar%%ly]c%ly npo A S%ﬁt\ﬁé% %??teﬂt%gc rg{%stltuted poly-

prodrugs ereo

unsatuta&;dehéteMl;yclﬂJ, arfR, subditutdd, arfhh, hdtoad ds Rtk ﬁ@t%ﬁﬁ&yl arylalkyl,
R5, R6 and R7 are -H_  wherein W2 and WB
Substlfuté? arw%}’le hﬁtemaéﬁétka(bwybzﬂu@d dietenearylakyl, dretem@c:lylnﬂwle substituted

[
and het\f%o%?fglﬁff’amaﬁ e(%re v a[cglrégc} %ﬁgx%lc{%ﬁﬂgr %foa %)% ¥>ther aﬁs&glg_?
wherei n both Xl and X2 are -O; wherein A8 is -
-0 R29- C( O erehy the Catom of the -
andtheﬁ%g%_}@(iées Sa‘ﬂ‘tﬁate @5&0@1 \?A@ Eﬁ‘&Sal ently bound to V; and
wherein R29 is -H or |ower alkyl. In an alternative
enbodi nent of the flrst aspect WL Al, A2, A3, A4,

In an empodRBnt RAtheH st a;pdctRB’ akk A&bAénAA,‘, Aﬁhﬁf’ einld E37are$bsdrlt wherem R>;
wherein WB is -C; V\,herel n preferably Z is either -S

R® and® are O, whae® WP @ﬁ@ WbiSY—C—S'whéi‘élﬁ prdrersiy 7 i &her adl é(r ~O-, more
s -CH -; wherein preferably A7 i's either -CX O -

Y i
preferablyHeB-; apghwhetein bmffrrabiy Yarid-Olz-awdered prefinaylpiAl JA&lﬁhsr -C(O)- or -

§ 01 - yAe er gby t at ony.ob
et (il B e L bl G O 00 vy e
atom ofl\tlhe RZG) Ia$1d1—H(OD (J-ay\edvabdnkly bouhditoan, @bodi ment  of
& first aspect and nore preferably of the two

Wherenbgec‘édﬂﬁ’g B edkents Ris - H and wherein preferably

A6 is absent. hi an enbodi nent of the first aspect and

nore preferably of the two precedlnq enbodi nents A
In an alternative embodiment of the first aspect W w2 Al AL A3 , AY A5 R, R* R, and R®
are absent; wherein R’ is -H; wherein W° is —\C—; wherein preferably Z is either -S- or ~O-,
more preferably —S-; and wherein preferably Y is -CH,-; wherein preferably A is either ~-C(O)-
or -CH,-; wherein both X' and X* are -O-; wherein A® is —C(0)-0O- or -NR”-C(O)—, whereby the
C-atom of the -NR*-C(0)- and ~C(0)-O- is covalently bound to V; and wherein R* is -H or

lower alkyl.

In an embodiment of the first aspect and more preferably of the two preceding embodiments R®

is —H and wherein preferably A° is absent.

In an embodiment of the first aspect and more preferably of the two preceding embodiments A®
is selected from the group comprising -NR'7-C(0)-, -NR?*-S(0y)-, -NR*-C(0)-O-, and wherein
R® is selected from the group comprising optionally substituted aryl-(lower alkyl), optionally
substituted heteroarly-(lower alkyl), optionally substituted aryl and optionally substituted



is selected fromthe group conprising -NRL7-C(0) -,
-NR24-S(2> , -NR25-C(O -0, and wherein R8 is
waetsotrd from t he group conpri sing optional | yPCT/EP2004/014460
substituted aryl-(lower alkfl), optionally substituted
heteroarly-(lower alkyl), optionally substituted aryl

d ' : e r Qal: I
v 10, R PSSRSO 0B LDy o
and mqorbgnyferdblypiescetll kyind-2amehzogiy] tiqphefi-8r@htlyyl; dihalo-benzylsulfanylethyl,

monoh%p%%ﬁ%ﬁ%ﬁ%&ﬁ%}éﬂ,fb :—2@&%@19}21’09 %%91)—321—&'(04%&1),/' '4-(dihalo-phenyl)-4-oxo-
butyl; H&%bﬁk}ﬂimy}}lﬁlﬁhﬁ'ﬁw}l&%ﬂy IR R* and R® are each and independently
- 4- (onohal o- pheny )-4-oxo-butyl,
selectedifrpui thalzgouphempirsmg ~dk atsUioper alkyl
benzo[ |, 3] di oxol -5-yl nethyl, wherein R17, R24 and R25
are each and i ndependently selected fromthe group

In an e6BORIn I B9 the fitsBibetiOM@rmalelytbictabABf @rrhadi prededingf ethb@liments Q
first aspect and nore preferably of the two preceding

s v GFEON-TST P9 968, M eraD 5 Ay S IR o v

is absentiona siilabseint or a single bond. hi a preferred
enboi dnment Ris -H or |ower alkyl, wherein the dashed
line is a single bond, wherein T is -CH2- and wherein

In a prﬁcj?h%d $81Rededht 20N 1Ny WPAPIRAMRhERiN the {58 Bns is a single bond,
erein ni1s any integer from1l to 5 and preferably

whereiR T3s 6CH4- arlti wherpindf éx sedatteshiyomi the gtouRToiprisidga(dy),-; wherein n is

. ,wWherein Rl_is sel.ected fromthe group conprising
any integop oM | #%y a?%%éfefc‘itl%gt?’, Orp‘gnef erably

aryl - (l ower-al kyl), heteroaryl-(lower-alkyl),

c%/@érl oal kyl - (lower-al kyl ), hetergcyclyl-(lower-alkyl), .
In a prafegredomebqstimeelr Rblisy - pni ovadreip Bubistselegteddrgm the group comprising

suvsioPEETRBY SHE: BN B0 B S MR Gt cvettion
(lower-BIENY | h@bldyclylopdwardkyly, ubShidrélt pebfatalflpedytionmlyhsubstituted 2-
optional |y substituted, quinolin-7-

yl nethyl - , and )
naphthalg-2oftiy. spibanaily Lﬂllééfltgteﬂswbith%an%ﬂm%;ﬁﬂepﬁVPnaHYnS%bstl’futed 2-

phenyl%hﬁ,?@@i%ﬂﬁlwa .ifg%ﬁg?f-ﬁgeggﬁmgmﬁ,ﬁg%ﬁ%& su?#&%@q&rgﬁpﬂ -ylmethyl-
, and optionaby aitstitityd BasoqoinbbnRifimednydl wherein R11 is

selected fromthe group conprising -H, optionally
substituted al kyl, optionally substituted aryl,

In a préBiiPBRbbYnRUPAR id WHEE(0)- or NH-C(S)-, whereby the N-atom of each of NH-
C(0)- and NH-C(S)- is covalently bound to R, and wherein R is selected from the group
comprising -H, optionally substituted alkyl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocyclyl, preferably optionally substituted lower alkyl or ~
H, and more preferably optionally substituted zert-butyl or optionally substituted isopropyl.

In a preferred embodiment A’ is absent and wherein R is selected from the group comprising
optionally substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, preferably optionally substituted phenyl, optionally
substituted  thiazol-2-yl, optionally substituted pyridyl and optionally substituted
[1,3,4]oxadiazol-2-yl, optionally substituted 4H-[1,2,4]triazol-3-yl.



het eroaryl, optionally substituted heterocyclyl,

preferably optionally substituted | ower al kyl or - H,
wanesnes2e9 pref erably optionally substituted ferPebBEPINO014460

optionally substituted isopfopyl. In a preferred

enbodi nent A9 is absent and wherein Rl1l is sel ected

Inaprgaf%ﬁéq érﬁﬁoﬂ&%ﬂp?ﬁﬂﬁmrgékmgreog ionally substituted

optionally substituted aryl, optionally
substltuted heteroaryl optlonally substituted

het I f I bstitut ed
Ina pr%tﬁrerg e g%’ilq% i Ic?§ Pil gegﬂc?sHLé?%uecgl@| gl%ogp, whereby preferably
R1 an®Md apakhen %H@Slh& Péh@éiltl&%élé@(éd adch AR iR Eé‘mpnsmg 2,2-dimethyl-
substituted [I, oxadi azol -2-yl, optionally

proplorsdmmqtmlemomemPXycarbqaponxmoﬂhyB aydl 2Hagetylspiafydretlad
enbodi nrent both RL and R2 are -H In a preferred
enbodi mrent R1L and R2 are each a phospho protecting

In a se@hd4BpecthiRr mblylepy lﬁfd%ﬂﬁflﬁ%)(hﬁbre@dh@ if#én@dLis@aBiRd 3G compound, which
i ndependent|y selected fromthe group conprising

is prefepabjy g,cg@pﬁym%a@mdé@gltodhy st pspect, selected from the group comprising
i sopr opoxycar bonyl oxynet hyl, and
2-acetyl sul fanyl-ethyl. hi a second aspect the problem

{2-(2- Amd;&mhmortgbéxtm[lﬂﬂﬁsﬁml 3-nivedpioanlamsnd-2ed -&ybanoyl-2-naphthalen-

ound, whi c referably a co nd according to
2-yl- eﬂisﬁ%ar?fr%xl)-agoﬁég% -1y r%eﬁfcéaroaﬂpwﬁhgﬁ gﬁf]@ B si ng

{2—(2-1&@%1}(1%11@%9%}51:@2&6;@ rfé‘ﬁr!azgt aﬁb%%hﬁl@&%bj% Y (1PE PR 1B hthalen-
2- yl-etmylydrbanhylb—pmehdnnwy] 3po7geplroqiy}sulfanylmethyl} -phosphonic acid
(-C-Aisbnioet D e BB P R BN 3 g s EhpRaapehtbalen-

2-yl- etl%ﬂéar@arﬁ@yl? br&ﬁﬁﬁﬁl’@lﬂL3—3X@9ﬂ)@§/ﬁ§ifﬁ[}dmethyl}—phosphomc acid
car banoy Eerl din-1I- - 3-0X0-p Jﬁl sul fa

[3-[2- (}yﬁ&ﬁ@ﬁ@/ﬂ L= rmpb‘g]g}mfﬂ -gl-ethyldarbamoyl) plperldm- ~-yl}- 2 ~(9H-fluoren-9-
3-b I

ylmethé:&jcgi%oF%ﬁ(r?{nc@ g%yqp%gyzlrﬁ gk{] ng)gpﬁmomc ac}/(i propi onyl am

{3-[2- (20drbzﬁﬁdwlllﬁdﬂhﬂfﬂpéﬂ z-ypbmyrcm@hﬂm )-piperidin-1-y1]-2-[3-(4-chloro-

3- 0xo0- propyl sul fanyl net hy én osphoni c aci d

benzyls[@é{le)@rom%mﬂaﬁwﬂ~3ma§ﬁ@>ﬂa}1@ﬁy %ﬂpyléﬂvhwpélamsa%M) p
&2

e T e e S T L

benzylmliaﬁylﬁ-propé%nyéammo] -3- oxo-propyls%lfanylmethyl}—pﬁosphomc acid

3-2- (i@;@aémthz 15,411%?}% Qzﬂa@ﬁ e ﬁlgqﬂ%%rg W‘f})aﬁ DR L ohenyl)-

5-o0x0 IIth%' gﬁ ﬁtgll 5‘9}(0 %r%%uwﬂﬂeﬁl%}f B AELO %Il

acid
[3-[2-(%- Eafmn(dylaaraphﬁngm 2yethyitarhireoyiFpideridivhiAytlet-bae8y(5iphpnyl-

pentancgﬁa(:"nrﬂn%g-propy}{su]lfanyl[neth(yﬁ -ﬁqo%}?ol}lllco erlccl)cl? enzyl sul fanyl)-
{2-(3-Benzo(b]thiophen-3-yi-2-{6-[5-(-2-(6-hydroxy-3-oxo-3H-xanthen-9-yl)-benzoic acid)-
ureido]-hexanoylamino } -propionylamino)-3-[2-(1-carbamoyl-2-naphthalen-2-yl-
ethylcarbamoyl)-piperidin-1-y1]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2~(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-[ 2-(2.5-di0x0-
imidazolidin-4-yl)-acetylamino]-3-oxo-propylsulfanylmethyl} -phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-(2-cyclohexyl-
acetylamino)-3-oxo-~propylsulfanylmethyl]-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-ox0-2-[(2-0x0-
thiazolidine-4-carbonyl)-amino]-propylsulfanylmethyl}-phosphonic acid



propi onyl am noj - 3
- oxo- propyl sul fanyl net hyl } - phosphoni ¢ aci d
wd@ 3005A63259 Car banoyl - 2- napht hal en- 2- yl - et hyl car PerBapiop4/pi4460
i peridin-1-yl]-2-[5-(4-chlof o-phenyl) -
5- oxo- pent anoyl ani no] - 3- oxo- propyl sul fanyl met hyl }

(3-[2- -1P¢)&§ﬁﬁ L n@Hkhlen-2-yl-ethylcarh idi -
[ ;2- (@j-aCa?Q@rmy(Ii yngp Rt hal en- 2> R/Percletlﬂ y%r boa)lir?ozy {52 gro-3-(

oxo-thiagetdige - qarlgaqyl)eﬁhngh@nw -ptenyl] fwnn@}npl;dpalmlfm)ylmethyl)
ul fanyl met hyl] -phosphonic acid
phOSpl?cg&%J@enzo[ b] t hi or hen- 3-yl -2-{6-[5-(-2-(6-hydroxy-3-0
[3-[2- ()1GCﬁrbhmayltihﬁiph%ﬂéﬂE-@%ﬂ@lo@r@ﬁio@))-plpendm—1 -yl]-3-0x0-2- 3-phenoxy—
] - hexanoyl am no progclP onyl am no) - 3-[2- (1-car

benmﬂﬁmzlog R aeRyImefy BARGY| ) - _
(3-[2- Pﬂ @%hﬂibﬂ i-nxl!,ﬂthé’ie&&%Q&B@é’akﬁalﬁﬁﬁﬁyﬁ)&%iﬁyl@l]J%hOSJ’E‘ P! £3 4.

tetrah}{dEO pasl(thalml}aatbyhyl)zammjtﬁgqiﬁmﬂﬂn)élhtedmybh@srphaﬂi@)ébﬂd Y
i_0XO0i azo
-T2 G R S Y e oa e bl Preptiopiiiophen-2-

yl—prog![zbﬁyl@[ﬁhﬁ) ropylsulfanylmethyl%}t)h homc acuil ¢ hvl b 1) -
- 2-yl - et hyl car banoy p

2 2-na
[3-[2- Qaé?‘?l@@}ﬁ =2-naphtha; }2{31?( %ybythwbh@ﬂmoabenmraim el }-2-(9H-fluoren-9-

f | meth d
et B e P s TR kRSB0t Esifaoy ) - p
{2-{3-Bpedd bﬂﬂﬁolbheyﬂj yB2 P¢petidie4-0x0bi1R AR P@p}onylamlno} 3-[2-(1-

ar bonyl ) - am noj - propyl sul f anyl net hy honi C
Carbaﬂ%ﬁyf a(ngptlé n2cKr g Ylﬁ@fwmzylammenﬂﬁlal oH- 320?9¢-Pmpbfiﬂulfam)ﬂmmhyl}

phOSpH?)YlC)aCEi peridml-yl]-3-o0x0-2-{[ 2- oxo- 3-(2-
oxs-thiazolidi ne-4-carbonyl)-thiazolidi ne-4-carbonyl]-

{2-[3- l&gﬁzngv}]ﬂl{tnphply43syl¥2‘—émgﬂpmmyl )/]i—aqmtydaﬁilmmpﬁbp?mﬂ%mmo] -3-[2- (1—

-[2-(] - Car ha -2- al en - ef hyl car banp
Cafba“*‘)efk%"ﬁlgwhfﬁa’w I@@Bﬁf@ 1%’@18 ﬁ@ﬁﬁﬂ%ﬁ HH@PWW@yISquy AnyImethyl)-
phosphdhRpyisul f anyl met hyl ] - phosphoni ¢ aci d

3-[2- (I - Car banmoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) -
{2- -Benzgglpmgion3 421 ra®amwpl-2-npghthd s 244- ethylcarbamoyl)-p1per1d111—1 yl] 3-0x0-

pmpylgtuﬁfa{@ﬁyﬂ{y %gsgﬁﬁlgﬁllceangcz car bonyl ) - ami no] - pr opyl sul f an

{3-[2- (ﬂ%irﬁardlﬁdﬂl@amMH%yérr yhaf IcB@'aﬁl'&Kg‘;ﬂﬁerﬁﬁﬁlﬂﬂPB%W| )-p
rrdln - 0XO0 en-2Z-
Phenylw%iﬂaﬁlpd?ﬁypﬂﬁﬁlf?@yhmtbﬂﬁwp@emhanw'cm@t hyl ] - phosphoni ¢

-2 (PSfhgmep enepitbalep 25y ety piperding -y it
propionypenind)-prdpyisu]faRdiettyt]-phosgions acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-3-ox0-2-(4-phenyl-
butyrylamino)-propylsulfanylmethyl]-phosphonic acid
{2-(2-Biphenyl-4-yl-acetylamino)-3-[2-(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-
piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -phosphonic acid
{2-(2-Acetylamino-3-benzo[b]thiophen-3-yl-propionylamino)-3-[2-(1-carbamoyl-2-naphthalen-
2-yl-ethylcarbamoyl)-piperidin-1-yl]-propylsulfanylmethyl } -phosphonic acid
Ac-Bta-Cys(CH,-P(O)(OH),)-NMeazaAla-2Nal-NH,
Ac-Bta-Cys(CH,-P(O)(OH),)-NMeazaGly-2Nal-NH,
{2-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2~oxo-
ethylsulfanylmethyl}-phosphonic acid



yl met hoxycar bonyl am no) - 3- oxo- propyl sul f anyl net hyl ]
- phosphoni ¢ acid

Wé 200586 8enzo| b] t hi ophen-3-yl - 2-[ (pi peri di ne- 4- PET/BRIVYI/H14460
-amo] - propi onyl a pi no} - 3-[2- (| car banoyl -
2- napht hal en- 2-yl - et hyI car banoyl ) - pi peri di n-

d
(-2 Ui RS SR SUN AL BB pochlimSRbB-Grac d
prop}’lSﬁl‘fiﬂW)lem’Dmmwﬁcﬂlm and - 3- [2 (I car banoyl -

N L TR ST LI RS, SO

propyls 3 rg%aq{g, o@ﬁh&ﬂc{ Zeid) - car bam)yl 2- napht hal en- 2-yl - et
E ? ar banoy ) pi peridin-I- £ 3- oxopr opyl sul fanyl m
{2- BenEythc}arh@hablphmTBd2-,£(1;1cgrbamoy1— -naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-

J1]-3 04%8&Pafsﬁlf?ny%?tﬁoﬁz})h%5@%hé hajen- 2-yl - et hyl car bamoyl ) - p
{3-[2- (p@maha@wwagmhamnm -glpathglobrbamy irpideyidin-1-pHedphodi ¢
PhenyllflghﬁlzﬂSPlfOIOQ?IB@ﬁdVPpSQS%%HW’F&?}@}] PHOSAROBCKId ar bamoyl ) - p
(3[2- d@g%ﬂaﬁi{c{}l e hil?éreﬁw?/ %tﬁ&%‘g%ﬁg%@?ﬁ%@?ﬁﬂi%ﬁ@kod _[(1-phenyl-
cyclope?n%’&engelé’aébdn}ﬂ)slalbmmﬂ)iokepzllsuﬂbhﬂmtfa’h}--ﬁhqsph@ltlh?¢1dar barmoyl ) - p
3-[2- (b—r%@ﬁlgﬂngqrﬁlﬁar%h#@feﬁ%yl éb&%g{%henﬁ,}b LAY o chloro-phenyl)
acetyla&%g#]%’ B PPRA yisuﬁarWhn@t%ﬁ}y}LIﬁﬂ})lﬁtﬁﬁc &mﬂ 2- (I - car banoyl -

hal en- 2-yl - et car bano peri din-
(3-12- <1@m9mmqphapwszmqhyncw%awﬁ mpndiphol b ahloro-phenyl)
acetylaf:%rjo_]é ?)(':Zoe %) gpﬁgﬂém?t%%ﬁﬁélpiﬁﬁﬁﬁgaﬁﬁ] - propi onyl am

(3-[2- (¥)§y4}rbaeﬁ6m12c1wﬂaamm ypemrcaﬂxanmb/})mlﬂermnmmwl]sm[mﬁmemxy_

pho h d Ac-B
phenylrycngbdgaé)?%}xépgﬁhﬂﬁa&@%ﬁéf}y@a@ﬁ@qnﬁ’ B (o

{3-[2- (f )éjallr\l%a’v%?? ﬁ%ﬁ(@% n'-\%—lyﬁ gthsh/ ral:>agﬂ.r?y£~p1 engtullq—)ll I ycl:]a% t[)g r(ré ;/:hl)orop -phenyl)-
4- OXO-lblﬂ?lryﬂﬁillﬁ’m] 3 Wb'ﬁ@mﬂﬂﬁfahyhmbﬂ h‘be’beDhly lagid- phosphoni ¢

(- GCapban o Yt SRRy oG L PR
phenyl)-butyrylamino]-3- oxo-propylsulfanylmethyl} -phosphonic acid
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methoxycarbonylamino-3-oxo-propylsulfanylmethyl}-pho sphonic acid
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and salts, hydrates and solvates thereof as well as pro drugs thereof.
In a third aspect the problem underlying the present invention is solved by a compound

according to the first or second aspect and a pharmaceutically acceptable carrier, diluent or

excipient.
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In an embodiment the'compound is acting on an enzymatic activity involved in the regulation of

cell division and/or cell cycle or part thereof, preferably the part of the cell cycle is mitosis.

In an embodiment the disease is selected from the group comprising neurodegenerative diseases,
stroke, inflammatory diseases, immune based disorders, infectious diseases, heart diseases,

cardiovascular diseases and cell proliferative diseases.

In a preferred embodiment the neurodegenerative disease is selected from the group comprising
Alzheimer’s disease, Huntington’s disease, Parkinson’s disease, peripheral neuropathy,
progressive supranuclear palsy, corticobasal degeneration, frontotemporal ~ dementia,
synucleinopathies, multiple system atrophy, amyotrophic lateral atrophy, prion diseases and

motor neuron diseases.
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In a preferred embodiment the bacterial infection is selected from the group comprising

infections caused by Gram-positive and by Gram-negative bacteria.

In a more preferred embodiment the bacterial infection is caused by or involves Staphylococcus,
Clostridium, Streptococcus, Listeria, Salmonella, Bacillus, Escherichia, Mycobacteria, Serratia,
Enterobacter, Enterococcus, Nocardia, Hemophilus, Neisseria, Proteus, Yersinia, Helicobacter

or Legionella.

In an embodiment the infectious disease is selected from or the bacterial infection causes a
disorder selected from the group comprising pneumonia, diarrhea, dysentery, anthrax, rheumatic
fever, toxic shock syndrome, mastoiditis, meningitis, gonorrhea, typhoid fever, brucellis, Lyme

disease, gastroenteritis, tuberculosis, cholera, tetanus and bubonic plague.

In a preferred embodiment the viral infection is selected from the group comprising infections

caused by or involving retrovirus, HIV, Papilloma virus, Polio virus, Epstein-Barr, Herpes virus,
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comprising breast cancer, prostate cancer, colon cancer, brain cancer, lung cancer, pancreatic

cancer, gastric cancer, bladder cancer and kidney cancer.

In an alternative embodiment the non-neoplastic cell proliferative disorder is a fibrotic disorder,

preferably the fibrotic disorder is fibrosis.

In an alternative embodiment the non-neoplastic cell proliferative disorder is selected from the
group comprising prostatic hypertrophy, endometriosis, psoriasis, tissue repair and wound

healing.

In an embodiment the immune based/inflammatory disease is an autoimmune disease or

disorder.

In an embodiment the immune based/inflammatory disease is selected from the group

comprising rheumatoid arthritis, glomerulonephritis, systemic lupus erythematosus associated



Al zhei nmer' s di sease, Huntington's di sease, Parkinson's
di sease, peripheral neuropathy, progressive
wGepsanm269 ear pal sy, corticobasal degenerati onPCT/EP2004/014460
front ot enporal denentia, syhucleinopathies, nmultiple
system atrophy, anyotrophic lateral atrophy, prion
slomer e e P oabi, pemphigus
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i nfection, In referred enpodi nent the f.ung e A
sates, (GRAGRETTGH s SVRBpBEL dBPPBHY t RGN O CANBHILET pgot's disease and
dermat&M ol ogi cal and dermatol ogi cal infection. In an

enbodi ment the fungal infection is caused by or
i nvol ves Hi stopl asma, Cocci di oi des, Cryptococcus,

asto i di_oi . Qi . ..
i s Gy YRS L BERE S  m fR A 3 fpors concon,
Phizlophora Nlcros$orug} Epi der nophyt on, Rhi nospori dum
or a yeast, prefer Candi d t I
In an FbodyBEH ReVEITLE T EE] LS BFERATE TRohEe FoCTElrt figfh the srow
compri%i?ghi}ﬁtﬁ%&ﬂfﬁﬂ@ﬁ abdMeBEdd MNCRHAE SluRe FhjBsY, ABYocaeligiCin@stction, coronary

)
e group conprising ringworm  candi di asis, ) )
thrombosis,cvatcolar onglugien,sposhisarsicainyessias  reeeshstay, |drigigtosclerosis, traumatic

cryptococcosi s, hi.stopl asnosi.s aracocci di | Spr iy
conest BB e B SR Uy O REREE S IBERRI e, e
respiraﬂ?ﬂf rdigiRds SdinBrath & eqmBmib ORPAMERSrS, response syndrome, multiple organ
chronobl astonycosi s, mycetoma. h a preferred
dysfunetidmogyingente, tibwelgzaft wj¢caion pnd Biarasnytq igicsdp et Bansplagipd organs.
the group conprising infections caused by
Gram positive and by G amnegative bacteria. In a nore
In an AARSE@MERChe Thalibamat: it her hnihestihbdn ivief &chidmmistatioause which is
by or involves Staphyl ococcus, d ostridium .
sclectedtF@ptibe GEQHS COMPEHIRE | fal, SAPGHIHEPYS, MERIEnPYY dntranasal, transdermal,

apeES T G R AR 54 SEmptch, B Be Bt Stminsin
Proteus, Yersinia, Helicobacter or Legionella. hi an

In an e%eq%g%ié%& g-},q r‘égﬁpé{gf ?1% igq%%ﬁ%%@@?sir%ﬁgﬁ to8 {n%?ntn?ﬂ, lglre?e%b% to a human
being.

In an embodiment the medicament is or comprises a pharmaceutical composition according to

the third aspect.

Even more preferred compounds according to the present invention are those mentioned in any

of the tables herein and those further disclosed and/or characterized in the examples.

The problem underlying the present invention is also solved by the subject matter of the

independent claims. Preferred embodiments may be taken from the dependent claims.

As used herein, each of the following terms, used alone or in conjunction with other terms, are

preferably used in the following meaning (except where noted to the contrary):
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such apr' Q]kbf(ﬁ'r a’hlkWﬁh@" sefefl s alk§/1 %%Lﬁ)cﬁﬁ@dftb%écﬁﬁd% Via an_oxygen or
npri sing neopl astic and non-neopl astic disor

sulfur atom epdanayl" spfistrd maraliof [gsoupelipied o iacadhwiny] group (c ~0). “Substituted

”» [ 0 el ec from.t he
alky. Péf@lls tg%l 1 %&qu da% tdl’f?}igl%d ﬁlﬁre r%’lp W55 %rag}yd tfaé%m e%l clLlllﬁd,afurther bearing
one orrmme qmbetitaerrtec{)m‘rhﬂﬂtmiem altsds‘l eneafd hibnbLiBdtithtsd %ﬁht@ﬁér@@ubstitutents
fromthe up, c si_.ng carci noma, sarconm, 0Steonm
mean pqly; FB%SQF‘H%‘%SH @’&H@gg’ﬁ dlﬁé?rg@aﬁéwnymomnaéuonéﬁmwms a “substituted
alkyl” @rdRdirBRt ot B é'ﬁﬁﬂ t fhd alpd"f%l ('igfﬁrbt%ﬂ \6? “gﬁbs?{qud alkyl”. For
is selected fro t e gr p conprisin reast cance
examplgy &sarat vichan Eabstitutddotkydanyt eueferbtcﬁsubsmfedeﬂkyl lgung hnked to an aryl

cancer, pancreatic cancer, gastric cancer, bl adder
8IOUP- ¢ ancer  and ki dney cancer. hi an alternative enbodi nent

t he non-neopl astic cell proliferative disorder is a

fibrotic disorder, preferably the fibrotic disorder is
The tenm Elogesr alkyl aspsed| eraim ag preéerati ouy bl as késclosed herein, whereby the

it oSSR L AL oL ol RERSREy b - o
endonetri osi s, psor|a3|s ti ssue repair and mound
The term "cycloalkyl" refers to the cyclic analog of an alkyl group, as defined above, optionally
unsaturated and/or substituted. Preferred cycloalkyl groups are saturated cycloalkyl groups, more
particularly those containing from three to eight carbon atoms, and even more preferably three to
six carbon atoms. “Substituted cycloalkyl” refers to cycloalkyl groups further bearing one or
more substituents. “Mono-unsaturated cycloalkyl” refers to cycloalkyl containing one double
bond or one triple bond. “Poly—unsaturated cycloalkyl” refers to cycloalkyl containing at least

two double bonds or two triple bonds or a combination of at least one double bond and one triple

bond.

The term “alkenyl” refers to an unsaturated hydrocarbon group containing at least one carbon-
carbon double bond, including straight-chain, branched-chain, and cyclic groups. Preferred
alkenyl groups have one to twelve carbons. More preferred alkenyl groups have one to six

carbons. “Substituted alkenyl” refers to alkenyl groups further bearing one or more substitutents.



healing. In an enbodi nent the inmune
based/i nfl ammat ory di sease i s an autoi mmune di sease or
waeesnaas? | n an enbodi nent the i mmune PCT/EP2004/014460
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bonds. di sease is an inflammatory condition. In an embodi ment
the i mmune based and/or inflammatory di sease is
sel ected fromthe group conprising inflanmation
associated with burns, lung injury, nyocardi a
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ory distress syn rome, systemc In mmat ory
carbons. é‘SnbeﬂﬁleteS ﬁlkdrnpﬁﬂﬁfemjbtallglngl grpglainﬁlctystfbmung gne or more substitutents.
syndrone, tissue graft rejection and hyperacute
rejection of transplanted organs. In an enbodi nent the

The tefEdh I‘é/"f‘uﬁs‘?érs It§ afnoz[roﬁgﬁ% gfo‘ﬁb rlﬁtkfir%anthQ ridpeddid fb U raatiodnatoms and
rout I's selected fromthe group comprisin

"substituted arykutsfars men usyl gronpr fivédao bearingrmneaniasele, substittents. Tt should be

unders‘pﬁ? ngag%%ﬂg}bm gal ?eirrgi Es%lﬁ‘gc' scarh o E‘%’%‘ S§ | !ggc u]iers to analogs according

to the mrﬂeﬁhﬁi@hlﬁn aryiT R eRiBpe] min dudk aB¥diytanyEntfeisstof amraryl group
the adnmnistration to a mammal, preferably to a human

linked tsed $pgong BTONR VerBOAXYESAt t he medi cament is or conpri ses
a pharmaceutical conposition according to the third
aspect. Even nore preferred conpounds according to the

Each oftigsstiivei deiead I'skylds &ytlokel"iremt ‘ol dhilh barpderstood to include their

halogenated analogs, whereby the halogenated analogs may comprise one or several halogen

atoms. The halogenated analogs thus comprise any halogen radical as defined in the following.

The term "halo” refers to a halogen radical selected from fluoro, chloro, bromo, iodo. Preferred

halo groups are fluoro, chloro and bromo.

The term "heteroaryl" refers to a stable 5 to 8 membered, preferably 5 or 6 membered
monocyclic or 8 to 11 membered bicyclic aromatic heterocycle radical. Each heterocycle
consists of carbon atoms and from 1 to 4 heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur. The heterocycle may be attached by any atom of the cycle, which
preferably results in the creation of a stable structure. Preferred heteroaryl radicals as used herein
include, for example, furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, indolizinyl, indolyl, isoindolyl, benzofuranyl, benzothienyl, indazolyl,



of the tables herein and those further disclosed
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group vi a an oxygen or sulfur atom
th1opy1éu&§flk apmptdZmyé,f eindolingylanazsgtidlyl, grt@)tm}qyﬂm@my{,o tgtrahydrothiopyranyl,
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ylaminB! aRERREL-okaoler hEakibfgane, lodiories Sluhétthfadmnmanyl 1,1-dioxide,
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I X re ers to analogs accord
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. as dis sed herein, whereby the al kyl
conpri ses one to siXx, preferably one to five, and nore

prefer on our, C-atons., The.t
The teyma &yée lai]&l ézvelwca[Sf;%maéﬁcngé%} a&pthgﬁ méﬂl t?,l s[ﬂa}l%agf%:qgéﬂllle meaning as
given ARNENES 8RRYE, "aRIBRRE-hkyl)" refers to lower alky, which is substituted by an
aryl.

The terms "heterocyclyl", "heteroaryl" and "aryl", when associated with another moiety, unless
otherwise specified, shall have the same meaning as given above. For example, "aroyl" refers to

phenyl or naphthyl linked to a carbonyl group (C=0).

Each aryl or heteroaryl unless otherwise specified includes its partially or fully hydrogenated
derivative. For example, quinolinyl may include decahydroquinolinyl and tetrahydroquinolinyl,

naphthyl may include its hydrogenated derivatives such as tetrahydranaphthyl.



unsat urated and/ or substituted. Preferred cycl oal kyl
groups are saturated cycl oal kyl groups, nore
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More preferred al)| X groups have one to six carbons.
and any SeeFr iCOPPEICLIPRRNYFARES ef ers to al kenyl groups further
bearlng one or nore substitutents. The term
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compoBJa(ilt:nglllchﬁ %ggwﬂﬁg d%Feh, egeé %lé(%ta&%fz g o%tgé?? Qﬁo@r &F atoms, a molecule or
a molecHdBabiet fyUSﬁéh aioel, @adupedtydtoms, afislesult or eyotdonid eyt is also referred to
u

gr oups rther bearlng one or nore substituents.
herein apphstitugnsat ur at ed cycl oal kenyl " refers to
cycl oal kenyl contai ni ng one doubl e bond. "Poly-
unsaturated cycl oal kenyl " refers to cycl oal kenyl
containing at | east two double bonds. The term

The substitkigtydal beaélectsd fromathe @nsgmt aongirsthgyad, @nﬂu@gme@yblﬁmﬂuoromethyl
contalnlng at ne carhoncarbon trip

cyano,i RIS alsljﬁ‘l‘m% ai FOTBYERE e d- C@ﬁ‘%ﬁ ’an (‘Jw e& k|  garbamoyloxy,
carboxgﬁlﬁgﬁﬁsfdorﬁ@f CRS R YaNboxgS, OéiﬂﬁnfilaVﬁky’n%llieﬁyl V\@lkyﬁ—‘yl cycloalkyl,

More préferred al kynyl groups have one to six
cycloatkanilp hsteracSulyd t ibwa- g@sa@}rktyd;)heter@cgp@ﬂ,qulﬁ-ugﬁwlqgﬂd heterocyclyl, aryl,

s.furth bear,|
hetelo%é(ﬁ n?myggog;p/» ﬁlgcfxé'r s l}(%I%g ar o}ﬂa{m{{&d’? og}g&%ﬁ%ﬁm H%grocydyloxy’
aryloxy; ak%@ro@ﬂ‘yk@(yt @mi;fb @deﬁﬁ?xﬂna,t £k yReinG Smmal’ll{yﬂﬂrmﬁoacydlbalkenylammo
refers to an aryl group further bearing nP
heteroexshgeiinge n ey laminos e gayRiAe rBETHRIOL tﬁgﬁylﬂﬁ@n , alkenylsulfanyl,
cycloafl%ﬁg\ ?%égnaé%ﬁ%gﬁglfﬁﬂd ar "pefhocydliylluiaBYET | X RhBhsyl,  and
heteroarylsulfanyl. Any of the substituents may be substituted itself by any of the
aforementioned substituents. This applies preferably to alkyl, alkenyl, cycloalkyl, cycloalkenyl,
heterocyclyl, aryl, and heteroaryl. It is also preferred that alkoxy and alkylsulfanyl are those of a
lower alkyl group. It is to be acknowledged that any of the definition provided herein also

applies to any substituent.

A substituent can also be any of R}, R%, R?, R%, RS, RS, RV, R®, R®, R'®, R", R>, R”, R", R,
R RY7 R, R, R®, R?, R%, R¥, R* R¥ R*,R”, R®, and R”. It is also within the present
invention that any substituent may in turn be substituted by a substituent. A group, structure,
moiety or the like which is substituted may comprise several substituents which may either be

different or the same.
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r ESU t s int
e.g., (CR'R’)-, it is possible that all of them are dlfferent or only some or different whereas

others are the same in the sense defined above. Any permutation for the arrangement for such

identical or different groups is within the present invention.

It is to be acknowledged and within the present invention that any radical, group, moiety or
substituent as used herein can be linked or inserted in any orientation into any of the respective

formulae or compounds disclosed or described herein.

As used herein in connection with an embodiment of the various aspects of the present invention
the term referring to a group, substituent, moiety, spacer or the like specifying that it ”can be
inserted in any orientation into any of the preceding formulae” means that the group etc. can be

attached to another atom, group, substitutent, moiety spacer or the like of any of the compounds



structure. Preferred heterocycle radicals as used
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oxazol yl, 1,2-thiazinanyl-1, 1-di oxi de,
sPa“ﬂng¥%m%%iadiazinanyl- 1, 1- di oxi de, isothiazolidinyl-

1, 1- di oxi de and inidazolidinyI-2,4-dione. " Mono-
unsaturated heterocyclyl™ refers to heterocyclyl
This apP¥sdaiticutrBNe a@?ﬂﬁhie&lcb pOEudhNs thcﬁsleﬂia@nigaﬁdepenﬂ’éﬂt)bf any indices

unsat urat ed heteroc refers to heteroc
the foliaring sigiaFear NFedp uz%wﬁm é\%&ﬁ@% SRR O, which cn thus
g [ ki€ bond and
abob%ﬁ@&fﬁﬁ%lgx@g@gi,ﬁgﬁzs fut %¥€3§g¥@? refers to

het erocycl yl groups further bearlng one or nore
substituents. The te wer-al kyl ", when 0C
It is Wijioh DhbierR IRy (haiiae Heqre of 16 LatRio A geds of the present

1nvent§)'nv @'Eh %Qoféﬁlkzéao Eltﬁé%a%hg’or" 8 YbmblraMeX vtk the ;'feétﬁ_{]&r@f any other

[ ower al I'S substituted by an ary
embommem;s) off ﬁteqnwgatirybﬂuon' an@aromcymbm@tm of anérllw indipndusl feature or the
assoc un

comb1§%ﬁg)&1] Pf‘ urgsh aﬂ? anhg g{hﬁrée i? é)rf;ethﬁégﬁﬁ%ﬁts m‘i/en OI’\l/ é"ﬁlﬁ%ﬁ%}/ﬂée individual

featuréf@r o?’%ﬂémioﬁ}bl 2R0AYbS fE@kres Dft ﬁlypbﬂi&wenﬂfodﬁﬁﬁh(sh,y kither alone or in
I'i'nked to a carbonyl group (C=O . Each ary

combihaioarwish gtheueeedimentsethatl de dé%ﬁb’é@‘f bﬁéaleupﬁ%qe%%%fmﬂon
partially or fully hydrogenated derivative. For
exanpl e, quinolinyl may include decahydroquinolinyl
and tetrahydroqui nolinyl, naphthyl may include its

As usdaytohr€if émedredctiter with tah eebodincdnt abtheetrialny/abpects phtheyiresdst invention

e oS El, SROte, g0 Ly cughow LIS 2oL CaLle: vt i e

1nserte‘axlh%1? efichQfign o ralh§f bPeRHraddiniUofHilagnthehitethat the group ete. can be

quat efni zed form of” any basic nitrogen sul f oxi de
attach@htof another aton, ey, Nubstiterat, rAQletys@dcewexréhmlﬂae Qb R pigthe compounds

acoordéng nthP gFﬁsin 18V%t1toﬁé>g%g? 8ﬁ§l gtﬁfrgﬁlg? g*s?l ﬁlll'lefrgmav 4 agy of its ends an
in partlaulgr thiough aARhfIhe latodhN@anded ds theddhs lodngid gehp, n@(ﬂ)sﬂi)tylent moiety,

spacer or the like.

It is to be understood that the term group as used herein in preferred embodiments, is also to
mean radical and/or diradical or any further radical having more than two free valences. It will
be acknowledged by the ones skilled in the art that the various radicals or groups are linked,
preferably covalently linked, to another radical, group, component or moiety of the compound.
Therefore, it is appropriate to understand that such groups are regarded as radicals. It will also
acknowledged that a radical an, in principle, have either one, two, three or four free valences in
case of a carbon atom, for binding to or with other such radicals, groups, compounds or moieties.
It is also acknowledged by the ones skilled in the art that the number of free valences thus

provided defines the number of radicals with which the first radical can form a covalent bonding.



integers explicitly nmentioned is nmeant to conprise and
di scl ose any integer defining said limts and any

WO paosge2sconpri sed in said range. As used her ePOT/EPE04/014460
termsubstituted shall neanothat one or nore H at om of
the group or conpound which is substituted, is

For exa[rﬁ;lﬁlls,aﬁ"elj iP® whidh i £dpRdical 2Nk aaligdRdPwhichada@Bind anly to other such
nol ecul e or a nol ecul e nolety. Such at gr{;g group of
|V T

groups avbigh mepn gt irethisy parituda Axemiplsi eitbgr Ton ¢ eysentwidgh peing 0, or
hergin. as stituent. The substituent can be sel ected

v, U, aflgcﬁ}mb{%hn% aé’?%ﬁp conprising halo, trifluoronethyl,
di fl uoronet hyl, cyano, sulfonylam no, sulfanoyl,
fornyl am no, carbanoyl, ureido, carbanoyl oxy,

carhoxyamno, fornyl, for 0 car boxy, .sul fonyl
The tegquypﬁ(%pglg nlg,r'o’tecgpg(yg:fwg & P@g%}kﬁ?f,%rsc&:l do &11(51&“1% ’phosphate and/or
phosphB8A8 R6MEiNE ,gré[gﬁpid%}; ak UsRbhedbPeke eyt | Hiled in the art and, e. g,
ol y-'unsat urated heterocyclyl, ar het er oar yl ,

l
describg dn dehyltal Riorsg, l\éq:d(é}’;ynb)g}op3,c§&j—g%8;km1jcka, Biochim. Biophys. Acta

2002, %?L%é%ﬁﬁ%g glmr@%v?m;ﬁ%%%{rﬁﬁéy 13' léglg%g%l], hS(I)l,aW et al., Pharm. Res.

1997, £/ dlsealigydagirabnoveskaleoal KEMEanClem. 1997258 CABIRYI3AR] Acimilli et al.,
aryl am no, heteroaryl am no, mnercapto, .alkylsulfan

Antivitg |Ghsny | Shmathsy) ,19%1,&567&% PssiEred, %o,labile phosphate ang/oir phosphonate
protecta C:ggﬁ*pk?%‘:zﬁyl a{saﬂ%fléd' hQI%ﬁIF fi{?&i{ (1f,yko?uE{a%%é,b?—atCﬁtglsulfanyl-ethyl, 2-

fanyl, and heteroaryl sul fanyl.
pivaloydsihfihivl-etdpl s 1msthdeycaibbsylidtinle dl -isopeipbx poartamyl-ethyt, h&@,2-Dimethyl-
. aforenmentioned substituents, Thi ljes prefe |
prop1om@ome§} yl, al ﬂ(‘é‘FﬁﬂPQX &f}O&é{F%@?l}Yq?@Miggrd% H@ngy—et{l}%als}ﬁlfanyl)-ethyl,
i &UELBGH ALY metBy1Y | alké {oR3Héthyl,| t1-hiRoRBfbonyloxy-ethyl, aryl,
1501’“?% gﬁ[arr re}g t a? ﬁ%ﬁ%iﬁ%ﬁd a?ky?f;ﬁl fyanyl a?}gbt hgg}e, Og?] ea Yoo
substititedveryl ah&ibterpegelpl. 1t is to be acknow edged t hat any

of the definition provided herein also applies to any
substituent. A substituent can also be any of Rl, R2,

In a fuFBsr &Fect 88 pldfent MheniiSh isFBlatddk0,a fRhdmadslfcal Bddipostion cotnprising a
5, F\;’]?g, R17PR18, R19, R20 R21, R22, R23, R24,

, R25, _
compoRab acRrEingRRpsanyaafl i asperts fsthg) RrESeRt tRYeRTipHandr & PBARNAaceutically
Lhvent.i on. t sybstituent may in turn be
acceptasl?&%gﬁlfﬂg{alelgggfrggéﬁ%gl?i tuent. A group, structure,
noi ety or the like which is substituted may conpri se
several supstituents which nmay f%i %her be . :
In an embodiment the composition comprises a further pharmaceutically active compound,

preferably such further pharmaceutically active compound is a chemotherapeutic agent.

In a preferred embodiment of the composition the compound is present as a pharmaceutically

acceptable salt or a pharmaceutically active solvate.

In an even more preferred embodiment the pharmaceutically active compound is either alone or
in combination with any of the ingredients of the composition present in a multitude of

individualized dosages and/or administration forms.

In a further aspect the present invention is related to the use of the compounds according to the
present invention as a medicament and for the manufacture of a medicament, respectively. It is to

be understood that any of the compounds according to the present invention can be used for the



different or the same.As used herein in connection
Wi th an enbodi nent of the various aspects of the
w@e@sped2s39 nventi on the term "each and i ndependeeit/ER2004/014460
sel ected froma group” or 2are independently from each
ot her selected fromthe group” refers to two or nore
treatm@ft 3ﬂ<‘50r 18F PR ﬁfé@t%?é bH 8 M SicatRin€ forehe Afeatdit TN of the diseases
escrlbe at the single atom group etc.
disclosné ﬂnbreunedemtlb@ o Hlecmpeéaiof adiont dicthg caupstiva hgeniondilyrgl as may be

spec1ﬁp<i§8n(e I@(;f to;lgs%g § hlg:%ap%c grrlya \ég élgés #&Q{}ﬁg%@ ¥such dlsease where the

particudrCoaub1eSai¥at & aiiplvdal Candation apeitl m&ehetréinbﬁso means any agent
repeated. As used herein in connection wt

which dsrisbefrvishin epnnesony arifothe pespracasdigrase Hiéscmbég e such agent is not
necess?@grg:rgﬁséa?ge %I{]&le Sgﬁgp th ﬁ%&u@é&d{hé BgéeWeqL@éelaé/es%? %%gﬁsed condition.

Fer: WO or nore atoms, groups, substituents,
noi eti es or what soever and describes that the S|ngle

aton] ro etc. nmenti can be absent re
e E warcomEnbis BF T GrAmog SUBE SEEn Vet FaRedvaereby the
diseasd ﬁlaﬁ‘k}?&ﬂta mdh8nid@EA BBt USABwI Bivelve hH Eadsire c¥ibiferation.
avol ds unnecessary repetltlon as ot herw se for each of

the atonms, groups etc. the fact that it may be absent

This ulr'sg 6)22?66 ggl%%f) st ac()ct){cfng%;]etl ﬂ%’eﬁﬂ{ h&ﬂ ﬁﬂ‘@é%m% 1hi§Vbeasé(f .OH e[he fact that the

connec resen I nven

compoBRIEa@bRMPS toSthe I‘pr@Snt iBvéhtion -ard @MR&)to bt uﬁd?&&Bﬂ?Bél) proliferation.
are repeated, i.e. are repeatedly present in

Undesxg@;hf)ﬂhmeh&é@twwrtses rangesesd pell proisreromot PF?EﬂIfo%ﬁq Gells as well
as un P?)}dlfﬂel%ﬂoﬁ F %a BriS UGk, afﬂgatréﬂﬁ Murdd@ I’ed EelB proliferation also
IS case,

peat e or several tines
coversethg phenofr@ﬁ?éﬂRij- abr&rnne]p eélt goltfaeatibn,mebndrinah mili‘m;lis atdyat undesired

it b Ry B e SN PGS in o
mamle{]ﬁ}_’ffé?@m%‘grﬁ SloBihl dell gﬂogfengt{%he%rrﬁmw (P8 RforMdnGE anRaNSFoliferation
hat erther R4 or both of them are different
observb@umé@momahcmwstar(c@ﬁmﬂ)e—mg}pntypsf cellls anfl e ganagnas, reppeetively. The
or. such as, e.g., - (CRAR5)- , it
same 1%%”&%@5’1“8%‘1’{}12% O%F) lfnﬁtgf‘h are differ ent( or o?ﬂ y

sone or different whereas others are the same in the
sense defined above. Any pernutation for the

More mmqﬂgémmdemd @udﬁoh@éwon@aﬁ ugdesiief raifesit mgapa peoliferation and a
s RS DEGEGPL AT Sl R AEHIR GG, v
in any @aUPis MRiacdeyl proliferation or mitosis which is desired. Desired may thus be defined
by an individual such as a human being and in particular a physician, and defined within certain
boundaries whereby the boundaries as such may reflect the extent of proliferation and mitosis,
respectively, observed under usual conditions or in the majority of cells and organisms,
respectively, or may be arbitrarily fixed or defined. Cell proliferation as used herein refers
preferably to the proliferation of cells forming the organism to be treated or to which a
compound according to the present invention shall be administered which is also referred to
herein as the first organism. Cell proliferation as used herein also means the proliferation of cells
which are different from the cells forming a first organism or species but are the cells forming a
second organism or second species. Typically, the second organism enters in or has a

relationship with the first organism. Preferably, the first organism is a human being or an animal

or plant, also referred to herein as patient, and the second organism is a parasite and pathogen,



substituent as used herein can be linked or inserted
in any orientation into any of the respective fornul ae
w@eroosoezeunds di scl osed or descri bed herei n. ABCT/ERZNN4/014460
herein in connection with aa enbodi nent of the various
aspects of the present invention the termreferring to
respectfyed, %‘ Baid %Q%géﬁ'ﬁﬁtl\/h’tﬁﬂh 8% MsedIRBGE préferdde mehkSthe cell division of
specifying tha can be inserted in any orientation
cells béing eutgeny tofaid laell pr@ﬁ@dtl@ng%@ﬁeh}a Ie‘aei' meeeaprsierahdy mitesis is the process

can be t.her 9

orcet B4 Fheny 2SS AR BB R a2 Mg cts

conpoundsaccordlng to the present i nvention or any of

e fornul ae di sclosed herein via any of its ends an
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oll o structure

s shos BB b 6 L 0 Vi ol o B, s,
insect ﬂd@karﬂﬁahan iR -NR-, -S(02)-NR and - 0-C(O-NR-. It is

w thin the present invention that the features of the

various enbodi ments of the present invention can be
Becaus%g)gltﬂlai%, tge g?rhgﬁli}idgtaggoﬁdlgrﬁgé gre(rﬁm%eP %%l?[{btnhvﬂé&%bé Hs.eed for the treatment
of a wideVeitetybf deBM%rsalWoR?ﬁ{Q%dMa&yMreghlaﬁﬁﬁtH)‘t&hlpi’léha‘tycdwazind eucaryotic

feature or the conblnatlon of features of an
cell cyshhaeguigtion. o?het Fﬁemp ‘wedment ndfe H6§d HERRIn HOQHPF% both treatment and

preven]clglgfI Yld%%%her e ] gfnﬁ%rm%% §lﬁ)%v ﬁ? 'ﬁgé‘[ﬁﬁﬁj’[ 8fla Efseqfts%ai:b‘ﬁ&ﬁ-up treatment

her al one or
is real@@tﬁr’ﬁllpﬁﬁtal ientimeitithofOd hidveasmini wempsynds hatferdbdy diffatdskan the one

y the present specificatio use her
sccortiih e Does e RS W Siiah o6 ARSI B g, tssu o

the llefb 4R apfl ﬁf)‘ﬁ of QVEHeL QL E&ﬁp&ﬁﬁ@u&l@%@ rd. 'gnger ®o1et1n it might be
rup

tuent, noiety, spacer or the |i
necessa;qyeto |sfop| amgaWetﬂbommg teaetionbef detigeoliferition varvigh may @ﬂtobtallaﬁﬂ using the

an t he ed|n fornmul ae" neans that the

‘mn@mﬁ?%ﬁﬁ 1€§ﬂ @%“§§P§@H ¥t o anot her atom group
substltuent noi ety spacer or the like of any of the

conpounds accordlng to the present invention or any

By "rev¢re1bfeb rlmﬁnae e pas [teps dlep inbibion bipds negrgoventhygo éhe&esmptlve enzyme,
and 1se rtl% g ul rshedh "B hll}%o%&s@ie tn?ﬁbfﬁ%ﬁ M 8 HANGE dEl?LtyrrIalﬁ@ Reaction

group, uen
Mechanisms, Freeman & Co., N.Y., 1979. "Reversible" in thls context is a term understood by

those skilled in the art. Preferably the compounds according to the present invention are
competitive inhibitors, that is, they compete with substrate in binding reversibly to the enzyme,

with the binding of inhibitor and substrate being mutually exclusive.

In a preferred embodiment of the compounds according to the present invention the dissociation
constant for inhibition of the enzyme(s) with the inhibitor, i. e. the compound according to the
present invention, generally referred to and characterized by those in the art as K, is at most
about 100 pM. By the term "binding constant" or "dissociation constant" or grammatical
equivalents herein is meant the equilibrium dissociation constant for the reversible association of

inhibitor with enzyme. The dissociation constants are defined and determined as described



spacer or the like. It is to be understood that the
termgroup as used herein in preferred enbodi nents, is
wa@abk®s/osxnsmean radi cal and/ or diradical or any POT/EREN4/014460

radi cal having nore than tw® free valences. It will be
acknow edged by the ones skilled in the art that the

below. V’ﬁ{e Fﬁﬁf#l&?l of dﬂgsogfaﬂgﬁ) oﬁgtgntls dL@k wiP LR Al Yoor example, for
covalentTy nked, 6 -anot h , group,

reversilgle iplgbRioh reactivns etigh Mthbkmoﬁmﬂpneﬂ&dt inVeetxcat, dieereactioni scheme is as
appropriate to understand that such groups are

follows egarded as radicals. It will also acknow edged that a
radical an, in principle, have either one, two, three
or four free val ences tn case of a carbon atom for
bi nding to or with othér such rad oups,
conpounds or nobeti eSTt |SE%FSOI§E?Hﬂhfkdged by the
ones skilled in the ar&that the number of free
val ences thus provided defines the nunber of radicals
with which the first radical can forma coval ent

The enk@iié |(E}Jaﬂr_d3ﬂleqmmb19ﬁ) tdmWEink So @vatinCéhziymednibltadédamplex ZE*T). This
is a diradical which can bind onIy to ot her such

step is gpsyunss, to Vs r@nld@érrgwrwhle, mthe g ehasaieali changss takingplage; the enzyme

and theggfug)e T ;-re s en éﬂ’%@b}?&p EO\)M%?E ggﬁ&e 'hpﬁusorea&{onvkl 4 thé1 Q&ond order

I'ng a erm"p 0 protecting’ group’
rate copstgitefoaleyforbidsof thedirevatibleecopiydspatie thenfisborder rate constant

phosphonat e protecting gro i.cal as 0 by the
for the gispa@ptianaf] Ith%EFVPWth%E%a?OcmFgE’H ghls fFactiofs F}f@éiayi n
Schul tz, Bioorg. Med. Chem 2003, 885-898; Zenlicka,
Bi ochi m Bi ophys. Acta 2002, 1587, 276-286; Tan et a
The mdadwremanu@;f thDetiilibriRe\contegK; pxq_c%ecisaamco@m/@oé@c@uques well known in

the art. or,r\?gamp%,l @.Fﬁlags_?é@;/erﬁ%&sgm %18%%%3%%%@ ngaﬁ ¢’ substrates. The

respectﬂfét KV vhlueEReIR bERETIRABE usink99 €, DixdH -fiéidas H’és@ﬁBéd 69 Irwin Segel in
bi ol abi | e ghosphate and/ or phosphonate protecting

EnzymgridugtigsaBichailier ans apsbaisrdriepid qapdibnige affdof‘rteaé]%a%’iﬁP &nzyme systeros,
| sul f I
1975, \%7 ?%%Qg%gcegﬁ}’bl cgtg% ); ?hnz_vl\flf%é/\é@rbg%%g(\fé%‘? hyffogiéhr;lp,etltlve binding

inhibit@ks Zroh ﬂﬁtfbub\pfngl@hmﬁbékiﬁﬂ:y met hyl ,
1-nethoxynethoxycarbony|-ethyl,
2- (2- hydroxy-et hyl di sul fanyl) -et hyl,

'ﬁsQF’Lgi’%lifl‘i’)‘é?y%ﬁﬁ@ﬁw*‘é@'(ﬂ?%Eiﬁﬁ?ﬁ%‘é 2y and
eterocycly

wherein v, is the rate of substrate hydrolysis in the absence of inhibitor, and v; is the rate in the

presence of competitive inhibitor.

The compounds according to the present invention may be easily screened for their efficacy n

relation to the various uses disclosed herein

By a "labelled compound according to the present invention" herein is meant a compound
according to the present invention that has at least one element, isotope or chemical compound
attached to enable the detection of the compound or the compound bound to a target such as an
enzyme. In general, labels as used herein, fall into three classes: a) isotopic labels, which may be

radioactive or heavy isotopes; b) immune labels, which may be antibodies or antigens; and c)



In a further aspect the present invention is related
to a pharmaceutical conposition conprising a conpound
waewsnaizay to any of the aspects of the presenPCT/EP2004/014460
i nvention and a pharnaceuti2¢al | y acceptable carrier,
di luent or excipient. In an enbodi nent the conposition
colore® eﬁpﬁbﬁgénﬁdw rhe ﬁab@ﬁ%ﬁgas@ HlcbfRkdtYd Al iMEcRIBIAHNE any position.

preferably such further nggeutlcally active

Exampdesnplousedili lsbels dimdndst 1€y & aﬁe uiN c'Faguefin, and fuquesserlabals as are well
odi pent of the conposition the conmpound i s present

knownéggﬁ”ﬁﬂgrnaceuticalIy acceptable salt or a

pharmaceutically active solvate. In an even nore

preferred enbodi nent the gﬁarnaceutlcally active
As usesohgyeindha feres tdesasel] eereribes 1Y eispasenaispasad wonditighpr grathological

e t

condltl‘i}ﬁl %1!1 ?é%llsf maﬁ éaﬁ) ﬁ&%fl Qﬁrgé)g%rfso'gggls&glﬁgfoglf Al§6, ¢h case of a pathogen,
diseasehehs estasmhm@nwhmemsmtﬂmgea of un tuhenniad peginisnhn & ];n‘eme nt present in a

invention is related to.the use, of
concengafig @F FgMPETEIGRT BPEEhts YreRtd g S 5 RERT En gt numbers,
remov£10 rehhﬁﬁatfﬁn wh Pt lél"eﬁnﬁﬁoﬁ‘ qulﬁg'mgtoon{&‘ﬁﬁgﬁab&ﬁhbﬁg {ot the present
be understood that any of the conpounds
1nvmﬁmncord|ng to the present invention can be used for
thetreatnment of or for the manufacture of a nedi canent
for the treatnent of any of the diseases discl osed

The cd¥§FRinBs abddr@RRas tthy BreRénttiffeniiod endf batkédhs @rméd‘l@lment and for the
causati ve agent involved as may be specified herei

manufgfturgoeii §emedicantest, ga&pp@twimrwlgerﬁw thce anediamgny i SFsteighly for the
treatmenlfcg'l cell dpr% erW\/%r (%scgrlagrs %?atefngl%fatge Qi?sléﬁ?eg' é?cgggfn@glhegﬁ whereby the

teat Ve age as‘used herein

diseasé@ite agehtitel it€ thdss beilng eel @ebliferat og dzotdenn Gmiltmolijf&mted disorders as
partlcular di sease descrlbeﬂ and. such agen { X .
used higee $HRFRIIY, VALY PEOTFALIRE ISRHERIPRof fadceitsl el pypdiferation, an

abnom?ﬁ do\é?sdan(él/cﬁ%ﬁﬁﬁﬁ cddhigRfsed condition. hi an

ment the nedicanment 1s for the treatnent or
preventlon of a disease, mhereby t he di sease may, from

cet oRTRSROIRbRERL oAbl LB PE B8 30 sHREE Rooncing o e
presen?ﬁﬁz@ﬁ%r[‘ Gnd fort RE HBRSRNisdldb4e Metedh inctudeas &F dRBrdeRecharacterized by
fact that the conpounds according to the present

unwantadventidesirad.einepproptibtte arouncanirpilad el @sdwidd Peefprably, the disease is
selecteﬁﬁfgotﬂ ﬁ@é%%olruggco&lgql}ds%% %‘f g?ci:e al%erﬁ)tfv%l 1£eec1 gst 's&gk C?ﬁ@e[r}n?l‘r?t%ry diseases,

on o proéary Ic ce
immur@Sba¥8d ldisorders, infectious diseases, heart diseases, fibrotic disorders, cardiovascular

diseases and cell proliferative diseases.

Preferably, the neurodegenerative disease is selected from the group comprising Alzheimer’s
disease, Huntington’s disease, Parkinson’s disease, peripheral neuropathy, progressive
supranuclear palsy, corticobasal degeneration, frontotemporal dementia, synucleinopathies,

multiple system atrophy, amyotrophic lateral atrophy, prion diseases and motor neuron diseases.

The compounds according to the present invention are additionally useful in inhibiting cell cycle
(mitosis) or cell division in pathogenic organisms and are, therefore, useful for treating infectious

diseases.



as undesired cell proliferation of eucaryotic cells.
The termundesired cell proliferation also covers the
w@b@soseson of abnormal cell proliferation, abPOT/RP1004/014460

m tosis and/ or undesired m2fosis. Abnormal cel

proliferation neans any formof cell proliferation

whi ch occurs in a manner different from normal cel

proliferation. Normal cell proliferation is a cel

e

Ina p fgeilréﬁfa ?I%l??(%l%n? ﬁr%%?‘e%ﬂgﬁ% %o%el%gc{dgﬁém%é ?g&g}t ?@gﬁﬁsﬂ%{ fungal, viral,
badBD&hNBi@H&ﬂElﬂ@ﬁm¢ntlOn applles to abnormal mtosis.

More particularly, undesired cell proliferation and

undesired mtosis nean a proliferation and a mtosis,
Fungal BEREGHE ¥&ltapahid G6r REYmER: RiddhBE cAmPRIHIBlan@meMbds according to the

abnormal cell proliferation, however, in any case it
present énvieation iredide sysismi¢ Sreal sreasionss deompiophytpsss ansl fungal infections of
the gegﬁg urlﬁgry tr%’?lﬁu%%%g%ﬁegcthgﬂg prefe{)ag}{ Is;gsg ngX fﬁﬁ]%aﬁ \céfllogﬁamclude those
causedandy d eimsmplizswm; hiGacegididds) oppmeicktss \M@Jz@byce& heParacoccidioides,

boundari es as such na reflect t he extent _of
Aspergifles, | Neqoadioo nr il 1 Rfsrapusy dbpdet iMeqsy, Hswweadensgum, Phialophora,

- I .

RiinolfpFhk R o IE DrOSTofy! b IRpTHALIS Holl PSRk Dygftrosporum,
Trichophytdef Epnddrmdf:ézb}ionp Clakididey ﬁ’tlympmm,l sed the tike.nFurghkbdisorders of the

genltog}rng]fg%{r gl‘l%ql» g}c{;r élg’{egtgér%re rc?ﬁsl nle/L 71&’%5{2‘;, gxﬁgz‘gcgoccus Aspergillus,

ZygonBeEMidsn gnd ﬁlet T, %i%a%ﬁ bl YN bIaRisBBRhhseB® wide variety of disorders
adm ni stered which is also referred to herein as thé

such fasr stngmoganl thmshCedrl  qandidiasisy abaron]aguins elgverer@i nValleyo fever or

' means s the Iifgratlon of ¢ Ill%s;[vvhich are di.Llferent i .

cocci i RERISC PNLIIGR mdHGoSF 191 STPUPHARI S GTPSHURRBs GyRiocoecosis,

hlstlolﬂisﬁldsﬁepﬁﬁédc&dﬁ(ﬁﬁf@cﬁﬂ 2y HRGRBE s Gh gvfi JeFa0ikis SREIAEE and skin disease,
second organlsn1enters in or

species. Typically, e
Lobo’y disezsey Ebaniyepsihi c\équmpwath@yqsqspsstmw@m @ngl the like. These infections

[
can be alga%fl lﬁg} Xe!r}o'ills1 and «{Véss% f?t(rael th?dttsswﬁer g&ﬁpegge%pa e% %tem such as
organ amndsglhe ﬁa@mmds @m@ paissm wgthaaqoairad I11k1muandiefﬁ01€ncy syndrome (AIDS).

athogen respectively, to said first aorganism Mto
Insofabg PRI IRERHT I 165 4t PEUISAte HFES tthe 1@@%‘[@3. Aeaidig & the prosent

inventfoR!dré R%@bﬂbgzvﬁljﬂ BAJ[@St pdrBc B st Lufpé'rﬁ’ll i 8h ahi Qf‘th‘éhﬁfegﬁé(us diseases

‘even nore preferably mtosis is the process of
descrilghidlieséion wher eby a conpl ete set of chronpbsones |s

distributed to the daughter cells. Wthout wishing to

be bound by any theory, it seens that the conpounds

accordin %
In a further embo 1ment the acterial infection is selected from the group comprising infections
caused by both Gram-positive and Gram-negative bacteria, including infections caused by
Staphylococcus, Clostridium, Streptococcus, Enterococcus, Diplococcus, Hemophilus, Neisseria,
Erysipelothricosis, Listeria, Bacillus, Salmonella, Shigella, Escherichia, Klebsiella,
Enterobacter, Serratia, Proteus, Morganella, Providencia, Yersinia, Camphylobacter,

Mycobacteria, Helicobacter, Legionalla, Nocardia and the like.

In a preferred embodiment the bacterial infection causes a wide variety of diseases. Said

disorders are selected, among others, from the group comprising pneumonia, diarrhea, dysentery,



present invention act on cells and thus influence
their proliferation and mtosis, respectively, by
wheisgei2zahi bitors to some enzymatic activity. PCT/EP2004/014460
Preferably, the inhibition2ts reversible. This
activity is showmn by the conpounds according to the
r t t ri -1 ungi :
sntorafy BEERL TUTA: SR PRAR, BadGRUE" it ] gonorthcs, typhoid
fever, mmhs;dqgn@msmsd,l gagirdenterttio, pbeselosisj dwbamy,itetanuseandbabonic plague.
used for the treatnent of a wide variety of disorders
i nvol ving cell cycle regulation, both procaryotic and
In ano@EE ahY¥&dibent Bleldifeded i€ arv@@u biFbdtdn, mbRepdrBEuThrly h &abBMction caused
as used herein conprises both treatment and prevention
by a vigfis geldétsedman the gighs sowpnpnE Selsovinls) BV uBapileme vérs, Bpstein-Barr,
Herpest qulllsts %*?%ﬁaung Q)lllug,%%v%vé VS@IE’EEH@S%%O{? '%ai)g%su hen Fl"lic:ephahtls causing
virus, lgbnidreta@id fef exauting viviesiet @ Edbagving dnhe\/[aib&@,eﬁirus
i nvention. For exanple, after stinulating the growth
of a cell, tissue or the Iike by the application of a
In a ﬁl'ftﬁl?lﬁgrﬁgbdﬁﬁleﬁpfmgﬁ[ﬁiﬂé WOty is Relebred FRY HHY 88 %E)ﬁngnsﬁl% infections
m ght be hecessary to stop an overshootlng reacti
causedCsl [rypunbidnet, dieisbmanin] Ehichiy!ldeEditaaberes, N&nmgdem &lasses Cestoda,

nds according to the present jnvention .
Tremaicglgn JHQIBEREC. nEPEPRITIE. HAHEe RELTEHBT nRIGriesF M Rlfgmodium or
EntambSPy- coval ently to the respective enzyne, and is to be

di stinguished fromirreversible inhibition. See Wl sh,
Enzynat|c Reacti on Nbchanlsns Freenan & Co., NY.,

The dlﬁ?ﬁﬁ% g%%yoﬁg&ﬁ§, ?ﬁgéeél. ]%IIQF Feilr% s?r er Wfl{cﬁ { gfe?] VA E)ﬁ selef‘%ed from the
group EIHIRAHAE HBOGWAtddginkppropeate fo@&ﬁwntﬂoﬂv@ Béll growah. ePartlcular examples
conpetitive inhibitors, that is, they conpete wt
include weBearatibrotic Bisaeicry noavseBlaplily ereyihe Thp Apenlastiy tCﬁll proliferative
h t Judt
dlsordéerxlgl glle?eq'ﬁtﬂgl %ﬁ%ﬁé?l ?félr ?{ee dgﬂﬂ OW ?‘fge F&?dhe 10! n’pgﬁé}] é%ématopoeltlc
mmca@@ﬁﬁﬁ@ﬂﬂ@ph@nﬁh@imnbﬁﬁml i nvention the dissociation
constant for inhibition of the enzyme(s) with the

inhibitor, i. e. the conpound according to the present
0
Mor FYEEH Pl SRACKShl SLAEA bl DB BTAFRE, RGN, s,

osteontah Bbtosamrpiilj o dhgndrosmt@ns.” or "di ssoci ati on constant"
or grammati cal

More preferably, the cell proliferative disorder is selected from the group comprising breast
cancer, prostate cancer, colon cancer, brain cancer, lung cancer, pancreatic cancer, gastric
cancer, bladder cancer, kidney cancer and head and neck cancer. Preferably, the lung cancer is

non-small lung cancer and small lung cancer.

In case the disease is a non-neoplastic cell proliferative disorder, it is preferably selected from

the group comprising fibrotic disorder. Preferably, the fibrotic disorder is fibrosis.

The disease may also be a non-neoplastic cell proliferative disorder which is selected from the
group comprising prostatic hypertrophy, preferably benign prostatic hypertrophy, endometriosis,

psoriasis, tissue repair and wound healing.



equi val ents herein is nmeant the equilibrium
di ssoci ation constant for the reversible associati on
w@boosobi2zed t or with enzynme. The di ssoci ati on cOPGI/BP1084/014460

are defined and det erm ned2as descri bedbel ow. The

determ nation of dissociation constants is known in
Flb]fOtlE I?i?so?&e%sn\gﬁghc t ﬁagg(g ﬂgl?é ?ﬁé%ﬁ{#’%g%% 5&:3%1\%51{ ?)2%16 p{eﬁgnt nvention
are gefia’allzjél darschene h}s 1rmpfdphh&\ABVer}§roﬂ1feEaﬁ01E’blf Hdngesatérons fibroblasts.

T e en and the.inhibitor conbine to . :

Exampé?w@em éﬁ%lyﬁ% ﬁa?ﬁlgs%lg@r %&fb% dnotegrgriioul qﬂ?lw SYgfGprepatic, idopathio
pulmoftity UAROpLribaPBial BRiodisad heVREStRlfC fYUrBIIﬁaQ ORERRML&Mr hyperplasia,

changes taki ng place; the enzyme and the i’'nhibitor are
restendses| athtwgdetvers, Hyrongiesitioyalddhe lifor ces. In this

reaction, ki is the second order rate constant for the

formation of the E*I reversible conplex. k2 is the

first order rate constant for the dissociation of the

In anotley esisbdii@eld* theC afliax Hased Bndor eatinramtorKidiseks®/ kd an autoimmune
The nmeasurenent of the equilibrium constant Klproceeds
dlseaseac%orauwrgnwaet dispideruds welUrthein GRPodHIE e the t mipgpe based and/or

says al §, u etlgn
R e
glomelnéorephiiitisg tspdemi lngugd hgtlﬂmmsumasbmatsd (gksndtrulmdp}b’;ﬂs 1rr1table bowel

I E t Beh d '
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myastﬁje%?aS’g‘rWﬂ eYutdifhfhe Chaedtytiubindc @Erbﬁfﬂ)océﬁ BpuhidN dt8¥s, &Goodpasture’s
s,” New York, or for corrpetlt|ve bi n alnhlbltors
¢

syndrofrreopulmoelammdlmvrha@e,c‘eﬂseuihax Crotn’sidigeeRvapdfeprorypsias
(1+([S] ZKnO) (Equation 2) wherein VO is the rate of
substrate hydrolysis in the absence of inhibitor, and

In a J%ll%ﬁlfzrg Ip% grré tregnblcpg gﬁ e%grglgl”?ed oggﬁt | t%t?{aégrgﬁ‘iory disease is an

inflamidANE LhbRBioRy be eaS|Iy screened for their efficacy in
relation to the various uses di sclosed herein

In a still further embodiment the immune based and/or inflammatory disease is selected from the
group comprising inflammation associated with burns, lung injury, myocardial infarction,
coronary thrombosis, vascular occlusion, post-surgical vascular reocclusion, artherosclerosis,
traumatic central nervous system injury, ischemic heart disease and ischemia-reperfusion injury,
acute respiratory distress syndrome, systemic inflammatory response syndrome, multiple organ

dysfunction syndrome, tissue graft rejection and hyperacute rejection of transplanted organs.

It is also within the present invention that the compounds according to the present invention may
be used for the treatment of a patient suffering from a disease or diseased condition as defined
above. Such treatment comprises the administration of one or several of the compounds
according to the present invention or a medicament or pharmaceutical composition described

herein.

Toxicity and therapeutic efficacy of a compound can be determined by standard pharmaceutical

procedures in cell culture or experimental animals. Cell culture assays and animal studies can be



By a "l abelled conpound according to the present
i nvention" herein is neant a conpound according to the
w@e@soei2s9 nventi on that has at | east one el enePCT/EP2004/014460
i sotope or chem cal conpounsl attached to enable the
detection of the conpound or the conmpound bound to a
; e

e P A A T Eabap B, A% pon i 2,85 D (e dose
therapentiicelly migctiye in &0Poat b ipepuletioedhy dossotabpdstwash toxirand therapeutic

| abel whi ch . be .anti bodi es or .antj gens; d
effects i dBF ShestPPe 145 ATUEh o P PHRee ) SoltF SRty e/ EDso. Compounds
which kX601t A3 tiedapditio ihdiCesCATRREBHRITIRNIAtDO6tained From these cell culture
Exanpl es of useful |abels include 14C, 13C, 15N, 3H, .
assays fngt 3makapigdies gar dscRe in fpenyating arangeerl dessgan syifpble for use in
h o : . v .
hunang, PhlibeogEndl7iy AR08 B bk FhRdifi BRATE xolERFLE BBRrs, e.. the
dosagecfondli enipdoyed Sthehrodie o agminstyatinailized, deé toreliti@sof the subject, and the
: abnormal condition. Also, in case of a pathogen,
like i sease means a condition where a pat hogen or an
unwanted organismis present or present in a
concentration or conpartment where it is undesired and
For any lrospsung ectording tetheqiresent inventior, éhestherapeatically effective dose can be
. l.i.m nati.on and/ destructi.on by.using, the conmpounds ..
estimafgg Bt T o S a e SE P YRR e 4 B o R g ation of the
test suBESREAIIEL ARidvRs a REESAEmb Y BB i@ b RN ph&ifeB86n A dse can then be
medi canment and for the manufacture of a nedi cament,

formulpied ja aninad| modskh b athjevent cireatinplasmy sopseatraibrapge dat includes
he_t ent . of _ce | ke Y i sarder
e 1505 SRR ' f ShhPLON LA S HES A1 DK, sty
determadeeuddi] dobd¥iih @dnians. tIlkeske ih @lasga eyl bepnedsufeds firiex@mple by HPLC or
di sorders. Cell proliferated disorders as used herein,
LC/]7‘/L°t‘ypically i nvol ve an abnormal cell proliferation, an
undesired cell proliferation, an abnormal mtosis
and/ or an undesired mtosis. Cell proliferative
It showdil Swr oeed ticonhe mpbatieg physician emtute knowshawg to lead when to terminate,

. conpounds according.to the present invention and for

interrufiy B8 RUEHGEE GPGOIGOLt REPRPRY: (R CIAB VS B I 881 fsyFe. Conversely,

the attBRAARGhOEitAR bvdNd UINARASH 16 ra%mi efhinght th TARRIOBYEIALE the clinical
or uncontrolled cell gromh. Preferably, the disease

responpes wees 1w tadel ateo(precheding duxpcitombis waggtude of an administered dose in the
managgli%glrétgcggtgs Hlesgfadteir §F in(?ei:réﬁ%vg’iﬁs\/‘arf %tﬁlﬁﬁe seivré}ti{ya%g Qbdition to be treated,
with the route of administration, and the like. The severity of the condition may, for example, be
evaluated, in part, by standard prognostic evaluation methods. Further, the dose and perhaps dose
frequency will also vary according to the age, body weight, and response of the individual
patient. Typically, the dose will be between about 1-10 mg/kg of body weight. About 1 mg to
about 50 mg will preferably be administered to a child, and between 25 mg and about 1000 mg

will preferably be administered to an adult.

A program comparable to that discussed above may be used in veterinary medicine. The exact
dose will depend on the disorder to be treated and will be ascertainable by one skilled in the art

using known techniques.



i mmune based di sorders, infectious diseases, heart

di seases, fibrotic disorders, cardiovascul ar di seases
war@soed2b9 prol i ferative di seases. Preferably, PEEEP2004/014460

neur odegenerati ve di sease 28 sel ected fromthe group

conprising Al zheiner's di sease, Huntington's di sease,

Depencgi?}% lgnnﬁlg.ns;}/)%ci%icsc%ﬁﬁﬁoia? & bRh a@d, Q& eﬁﬁécmﬁdr may be formulated and

gressi ve supranucl ear pal sy, cor t1 cobasa
administegjed aysitmaally for dotabtye Mochraduedefive foinaylation and administration may be

synucl.ei nopat hi es, nultjiple sy t.r qp .
found SRR GRRIG TGP DL STy T YO A SenaickPblisping,Co- Easton,
PA. TREWIRMiH}S8RSTS ca_rhﬁoﬁﬂni&l?lﬂﬂﬁg ¢ Gy gr‘e@&lttiﬁvérﬁ%n can be done in a
present invention are additionally useful in

varietyiaf bt innlgrdol butoyt liiferite.csaly, supoutasicbusdy inisivsnonsly, intranasally,

at hogenj ¢ _or.ganj,sns_and ar therefore, useful. r
wanso P FRD b b aRRT P LluBh B, "B B ells " Mgt ety o

intraoctifagly] fikeetragiesa fesr. Seb@ad RetahéNTdrkRagpRUR tBo tpath@hnigf wounds and
. fungal, viral, bacterial and parasite jnfection, )
inflamipgtigfal the wpEOIRSh docosting ipthe atpsewrinyersion Ay bliregtly fgplied as a

. ds and net hods according to the present
SOhmoﬁ%ggﬁggbn i ncl ude system c fungal infections,

der mat ophyt oses and fungal infections of the

enito-urinary tract. Fungal infections,_ preferabl .
In 2 hg’_ifgftreﬁﬁpé‘:tf E}wgmesm@aflﬂ% S roflefide { HOLUCHmERLaY pypharmaceutical
compokitish o)A Bne GPAEAE HedEsiveBRMOGRRCHS] Bl RS OFYL Bharmaceutically
Par acocci di oi des, Aspergill us, cardia, Sporothrix,

acceptdRié zaies, exalisenti &, diMsobrAs Headniseteind thempctivii conuisiiod 45 a compound

Rhi ngspori di u and the |like,. rmat ophyte infections :
sccordiidp SREPHOL B eaded Py TR SIS T TP RBHHy T oprodile thereof,if
not indkRt&deb MRPEH@Ry. Candi da, Pityrosporum and the like.

Fungal disorders of the genito-urinary tract include

i nfections caused by Candi da, Cryptococcus,

o s rgill i , ' i -
roc RS, S LSRR RS Bl SRUAL oty
physioRigtdallg S ofmipbghie boffeds Rucis s MinlCansdiiiorg Risger Sanlufioageti physiologically

.~ fever or Valley fever or caqccidi odonycosis, . .
saline Guffehr et tanynicesyl eadspintiialen nfeisEpals apREIHY (I dhg barrier to be

prma S BLSGRTEES Sl ot AR v BELRGRE) T
di sease, Lobo's disease, |obonycosis,

The uqceﬂcrp R $%%§él&l@éf ggciegfab{]éygaer}igrgat’o f%rljr%ufapeetﬂei é(oerﬁpo-lrltllﬁg eaccording to the
present invention into dosages or pharmaceutical compositions suitable for systemic
administration is within the scope of the present invention. With proper choice of carrier and
suitable manufacturing practice, the compositions of the present invention, in particular those
formulated as solutions, may be administered parenterally, such as by intravenous injection. The
compounds can be readily formulated using pharmaceutically acceptable carriers well known in
the art into dosages suitable for oral administration. Such carriers enable the compounds

according to the present invention to be formulated as tablets, pills, capsules, dragees, liquids,

gels, syrups, slurries, suspensions and the like, for oral ingestion by a subject to be treated.

Compounds according to the present invention or medicaments comprising them, intended to be
administered intracellularly may be administered using techniques well known to those of

ordinary skill in the art. For example, such agents may be encapsulated into liposomes, then



can be particularly serious, and even fatal, in
patients with a depressed i nmune system such as organ
WO c@aspd2ant reci pi ents and persons w th acqui r BAI/EP2004/014460
i mmunodefficiency syndrone30AIDS). Insofar a patient
group which can be treated using the inhibitors
.. r.di t r i i M . .
admini R R Ay TR Ol P oS PR BEERRT it defleous interors.
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into thstoeB pryterdenusDelyare systeme UBYolDRE| liwsewas areHaivplopid Us International

i.sser | ' hri cosi [ [ i dlcus,
Patent gﬁﬁ)l}%ﬁgﬁl ﬁ{g),. %g%)?églgfﬁ%%fl, S WRLL ralg %$‘.a}',$att%rt éﬁjs' i%%%aé? 5UB Tanoff et al. The
publicdiohe aad patedts, proeidealiseful dBs@ipeuss ofMuchriqatd for liposome drug delivery
Provi denci a, Yersinia, Canphyl obacter, Mycobacteri a,
and areqapqrpeisiidtorrefaraedstan B thlseal#aiya and the like. In a
preferred enbodi nent the bacterial infection causes a
wi de variety of diseases. Said disorders are sel ected,
Pharmaentig] abhpositiohs eomptising raocpmeamdr dcsbrigng e tinppieagnt invention for
di arrhea, dysentery, anthrax,. rhe tic fever, toxic
patont GRS T e s SEBF ISP LRG| 151 A0LS SHaRBHf water soluble

form. AYBAGhHY S¥GFensiBAUELIHe! &tive- ¥oRpSIRRARS b d iate oil
o gastroe fer%%?g, tubchufgsis,pcholergf %éf%ﬁﬁ% ghﬂﬂnopﬂa601y

injectidubepémsiqus aguigabld Hpephilihsrlvenibodiehseles iekidgi fen ods suchnas sesame

. vi ral..infection re rticularl viral .i.nfectjon ..
oil or il a By SAIPF i Bty FHR R pibalgbaldr Bl br tiposomes.
Aqueoti€idj&tiohd SusgdhMonPagiyl Eddn \dofripdundsphhninBabse thdevipasity of the
virus, Hepatitis virus, Papova virus, |nfluenza virus, .
suspensiani wih a3 Godwwe ephaxypetsylcealiglose sprivited, dgidisgr Phigileke. Optionally,
fever i i I US.: : : ili
e s RS0 RN 5 QPR ER A Vi oty o e
compoingdsselatietvedr fhepaedaketiog o jzhtyocmeeisiatgl sodténtsi ons
caused by Trypanosoma, Leishmania, Trichinella,
Echi nococcus, Nematodes, C asses Cestoda, Trenmatoda,

Pharm%a%{r]g%g g%%oggﬁ%:%%%lgﬁ ﬁfé%cﬁmd %@écﬁ‘@iﬁ% db W8 present invention for oral

anoeba. The di sease may
use cafilret bistained Ty cetbipng thd ectatel venpthwd(silevitimsoliéh excipient, optionally
g,rindin%r t%fe erres?u%ng Irr?ix u%,ea(l:r}degro]::erzsgmgttﬁg mixture of granules, after adding suitable

auxiliaries, if desired, to obtain tablets or dragee cores.

Suitable excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol,
sorbitol, and the like; cellulose preparations, such as, for example, maize starch wheat starch,
rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl
cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidone (PVP) and the like, as well as
mixtures of any two or more thereof. If desired, disintegrating agents may be added, such as
cross-linked polyvinyl pyrrolidone, agar, alginic acid or a salt thereof such as sodium alginate,

and the like.

Dragee cores as a pharmaceutical composition comprising a compound according to the present

invention are provided with suitable coatings. For this purpose, concentrated sugar solutions may
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cancer, brain cancer, Iung cancer, pancreatlc cancer,

gastric cancer, bl adder cancer, kldney cancer and head
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the acl® ﬁ{g(il@d1eﬂt§ if h&h@&ﬁ@ witlh %lléf SEASE H%s@'b‘i&ie?@ si®eh as starches and/or
non-neopl astic cell proliferative disorder which is
lubricangs scheat tatcopi mhgnqgrm ptewpmamcg|quop¢1bsts‘aib1lxzers In soft capsules, the

active gﬁg}g}r ; rc? é}f g@ rdgsggveg So?( ggs?}{]épggqj { os%g eI I(i\'aaUﬁh \RBﬁh aP ?e}{ty oils, liquid

paraffheaﬂ liqigd bbRE®l/icte diyeoIsIRN HdMyns KabiYerd ehalyRalaed.usi ng
he conpounds according to the present invention are

general |y characterized by inappropriate

A "pat%(ﬁz':,r%{r gljéé ]%Lﬁégste's ??th%f rgs%ﬂt ﬁl@gﬁ% oys Ed \Qflq? na Ogﬁpound accordlng to the

reo
presenpantértishant ya @ha‘tnaf:euthﬁba:bmppsﬂtldﬁ pﬁhbﬂd‘ing:) Wb nthe a}bmsenamﬂvennon is
per i ardlal r03|s an Ee l'i ke ardi ac, fl bromas,
admm*sitqg;. rsledesy ot ot §re§1%1gﬁ}§s@ organisms. Thus the compounds,
phann@éé&ﬁEﬂ%%@%oﬁs aﬁd ABAR S b licd dl cgﬁnec'ﬂbn with both human
anot her ment t e |nnune ase

therapy ahdl areteainaryyapgplisgase 1ncziu<ang ahagnostin(u)edmalgmfsas g@rovedures and methods

nmu di de t h d
os wel i o A RO P s RGBT Pl Cede e nyy cepfitiggs include, but
are nof Iiﬁﬁ‘%& & @AY Po SRR Fd] BleNBorc R USERNBE CeqildeN bhd bPine animals, as well as
other g er ul onephrl tis, systemc i upus eryt henat osus

pajed aniglabnseludingaispiilies.i such s iguends, srBeswsid snakes, birds such as

finches and members of the parrot family, lagomorphs such as rabbits, rodents such as rats, mice,
guinea pigs and hamsters, amphibians, fish, and arthropods. Valuable non-domesticated animals,
such as zoo animals, may also be treated. In the preferred embodiment the patient is a mammal,

and in the most preferred embodiment the patient is human.

The pharmaceutical composition according to the present invention comprises at least one
compound according to the present invention in a form suitable for administration to a patient.
Preferably, a compound according to the present application is in a water soluble form, such as
being present as a pharmaceutically acceptable salt, which is meant to include both acid and base
addition salts which are also generally referred to herein as pharmaceutically acceptable salts.
"Acid addition salt", and more particularly “pharmaceutically acceptable acid addition salts”
refers to those salts that retain the biological effectiveness of the free bases and that are not

biologically or otherwise undesirable, formed with inorganic acids such as hydrochloric acid,



syndrone, bronchial asthma, nultiple sclerosis,

penphi gus, penphi goi d, scleroderma, nyasthenia gravis,
waniosiopazane haenol yti c and t hronbocyt openi ¢ st BEBEP2004/014460

Goodpasture's syndrone, pulddonary henorr hage,

vasculitis Crohn's disease, and dermatonyositis. hi a
hydrobr Liafq Lhely E[ﬂ%fll‘?%g(g(g, n%% dﬁﬂ&ﬁaﬁﬁc a%ﬂﬁ tlgégﬁlg talﬁg %{'goa#c acids such
as aceti® ?lid |pkoﬁ1d1ﬁ1b iagird gl}b@i@b zl@clntplyhhﬁc amimelhb as@dmaiedé agid, malonic acid,

. inflammatory disease is selected fromthe. group
suceinig gaidy fENAIC i taTiRRA 3 ngg&exdag%@%ﬁ Rt peigmandelic acid,

methareSiitile 2BMOGALALRIfohf REL! -Rﬁuen%?ﬂ%?d' ¥ Hhﬁﬁﬁpﬁé'aﬁd and the like.

vascul ar otclusion, post-surgica vascufl
“Base péditoh wsitsyngndantohe pwcularlps‘, pBarntaceufreatly cacwhahlalbase addition salts"

. nerv temi.n i sche che rt di sease and. .
inohuc] GoN 5 VLgEPt GETBIY ATy bkt GaTph Py By Tihium, ammonium,
calciurdll ﬁbﬁiﬁ%ﬁnﬁyﬁ‘&{ Oy, CSM’&EIreﬁ‘iaﬁgdn@Eé HNRINAhY sd18SRANBE like. Partlcularly
ndr one, nultlple or.gan sfunction syndrome, tissu
preferrgi/ afe thpeqn@@pnl@m, FathsHyPe p@%@me c¢lgljugg tang gnggnesium salts. Salts derived
| e
som RSN PERRI® o, RuEER, AT R 8 gy, ssonr,
and tertiBMEathin@s), sﬂibytltb&dtﬁmﬁesf elutihg Adt@allyesiurthg auhisaihitahhmines cyclic
suffering froma disease or di seased condi ti %
aminesdetq hrsic 5beRshargfc Fesis eoRertt ISRRIRpYlRRE, dhaet Ylamine, diethylamine,
@8 e t
tr1ethy1%ﬂﬁ@1é; éﬁ%ﬁo@%ﬁa@@%@ an? e@gﬁéla@%é Etﬂ%; ﬁg%x?alagutfr?%g?gglﬁ%alons according to
the prqsblanmaﬁ&mtnl may atso rmdsddz poe od eswe iof dlde Frdlomiing: CRosdraprpieins such as

serun (RNGRRY rBBiehy GUEh PR B ARSI Al B Bieclfeisse; fom and ofber

starche%e |ﬂln&1ﬁét Hé&t@r sREASHddTeMdalotiR1 MRV SringCal Ent§U|doWrﬁ‘1g agents; and
says and ani mal studi es can beused to eterm ne the

polyethyma@ Ehiivel. dadditives hed wedl Boownfinathsoptl and ony wsed imhe variety of

:bnnd%PBO (the dose therapeutically effective in 50% of a
PoPit ati on). The dose ratio between toxic and

therapeutic effects is the therapeutic index, which

can be expressed as the ratio LD50/ ED50. Conpounds

whi ch_exhi bjt |arge therapeutic indices

The copeuads 8FoBTIRE S PRSFITALIHOR ar9 o it e@égége?ge%}; %ﬁgﬁinistered to
a subj egp LR a%rféddrqgl ggﬁ]?nﬁfceﬂﬁ@.ﬂ cbzﬁagﬁfl&y %Eferlﬂe @oﬂh@@lﬂﬁl(é}fls mixed with

osages suita use i n humans dosag
suitablv acraynmtdm |ax¢1pleat(s)ar1getr%}mgnail Sm@Jela‘pom ther\apqruteal)lry cefffectwe dose of

t ors, .
compoun (le. actlve glgredlen% is administered. A therapeutically effective dose refers to that

amount of the active ingredient that produces amelioration of symptoms or a prolongation of

survival of a subject which can be determined by the one skilled in the art doing routine testing.

On the other hand, the compounds according to the present invention may as such or contained
in a pharmaceutical composition according to the present invention be used in drug potential

applications.

For example, therapeutic agents such as antibiotics or antitumor drugs can be inactivated through
the catalytic action of endogenous enzymes, thus rendering the administered drug less effective
or inactive. Accordingly, the compound(s) according to the present invention may be

administered to a patient in conjunction with a therapeutic agent in order to potentiate or increase



dosage form enpl oyed, the route of adm nistration
utilized, the condition of the subject, and the |ike
wo-evosanszseonpound according to the present i nVROI/ERI004/014460
the therapeutically effecti3¥e dose can be estinmated
initially fromcell culture assays by determ ning an

the acti@®Pof the @rug. NG &PAELMIstREbPMabe %E%hﬁlﬁ%e%&bﬁlnlﬁﬂﬁﬁraﬁon, such as a

whi ch achi eves a hal f-maxi mal 1 nhibition of ce

mixtugsy f fheesopppasiyi(s) Acerdmacianthe epsepe inventien anédhg drug, or by separate
. i Al t ieve a circulating plasm
Slmul%g‘lﬁ@gr?tr ?%?Jéﬁalragﬁg‘@%ﬁ%’?‘ “includes the I C50 as
determned in cell culture. Such information can be
sed to nore accurately deternn sef yl doses in
Accorﬁ%tﬂstﬁe Eé&{;@lptsmiv?ptmna@ﬁgowgu QA dyremn.giefeated g as compounds
&g e Breséde i¥Bentloh, SGUBLAuRR £0) ok
acco'r at%endi ng e|cs)hysli ci%\n woul'd kHow how to a%{cfnmggoﬁ ghe manufacture of
medicpgenij erire 2 mathed rafptreatimentadlj agtatiewtninnhedr tieteofil Hsefat any of these
t oxl Ci t to_organ dysfunction d the l.ike.. .
comp it Pldity'e"s MR ot P Wt R st pappound also
compriddh Uetust o€ pharaibedtzally db@ptabRUR S atifes iR Suchl doRigoRhds.
response were not adequate (precluding toxicity). The
magni t ude of an adm ni stered dose in the managenent of
: dis0 i nt i with.the severjt
In aafibp  WROERTP0 RS FSLER bt YN INGHUOT GuRE 151 tdabtormed. wpon
applicaifon 10i it rginion sueings i patidnt,Keto tHdphaeMediticylPhctiR&ompound. Insofar
condi tion may, for_ exanple, be evaluated, in part, bﬁ
the cIRGMF RepElifols ithe PueseiatshticR 0SS Mradiugs whiehehowever, are

nevertlOR& %@&I LD APRuARRRe %g lglg lilﬁ&ﬁé’aﬁ)t{gn{sl asﬁii?c?os%@ h¥rein fgivtelll1 éhe fact that

according to the age, wel ght, and response o
at least mdthe iothaalsnpthey eret chaityqui ioal fhym whivd dlose the ddsiteé

bet ween about 1-10 ny/kg of body weight. About 1 ng to

about 50 ng will preferably be adm nistered to a

It is t6 el ShdepMsbdElaread AShBThaREhRRG c%ﬁl?gsiffgné’\’h&dording to the present

_ preferably be adm nistered to an adu A program

inventgwripay bhisedifor attyaaf the diseassedesetorddiensiy. be used in
veterinary nedici ne. The exact dose will depend on the
di sorder to be treated and will be ascertai nabl e by

The pli@iasditichlecbnigbsititms acéortink g thaerekent invention may be manufactured in a
t echni ques. Dependi ng on the specific conditions to be

manney Haagtis §NOwH @R sEelvpofinBy HAYS BE conieptionl @eixinge dissolving, granulating,
dragee-mixing, levigating, emulsifying, encapsulating, entrapping, lyophilizing, processes, or the

like.

In a further aspect of the present invention the compounds of the present invention may be used
as insecticides as they may prevent cell cycle mitosis in insect cells and thus can be used to
control the growth and proliferation of a variety of insect pests. This aspect of the present
invention has important applications in agriculture, such as in the field, in the storage o#
agricultural products and the like. Additionally, the compounds according to the present
invention are useful for controlling insect populations, preferably in places inhabited by men,

such as homes, offices and the like.

Any of the compounds according to the present invention containing one or more asymmetric

carbon atoms may occur as racemates and racemic mixtures, single enantiomers, diastereomeric



adm ni strated systemcally or locally. Techniques for
formulati on and adm nistration may be found in
wO Resiopgzson’ s Phar maceuti cal Sciences”, 1990, RGSI/BPBU4/014460
Mack Publishing Co., Eastomn4 PA. The admi nistration of
a conpound according to the present invention can be
mlxturgé) NGq! ﬁ]l]d leitcail ' (ggs)ferg(gmg\@ysﬁxll 'sﬂ@ﬂ qg&rﬂ&lc tf{ﬂ‘ﬁné’] gf thl:éy rc@rgpounds are
0, Y, cut aneously, 1 ntravenous
expresslytmalnd&hlni yhe preaﬂsdavemiohy Eathntsteagepenit ormelainl way be in the R or S

ranusc I nar , vaginally, rectall
contig gl o AgOnpAon of tuT TR & T oot I Yome d

i nstances, for exanple, in the treatnent of wounds and
i nfl anmati on, the conpound according to the present

It shalj bﬁ/mdersﬁ@pm’@bytm@n@mf@éqhnyryaﬁbﬁl ineie at tbat%l mmmundss of the invention
are pre%grﬁgl)t(r etgé){]e v%hlc W h(éelgerrrngﬁ%i?ycétalglg eﬁ%r Bl 1es to \1{? %tf 0 vifous uses of the
compoﬁﬂﬂ@&‘ébﬁdh@%o&ﬂ@pﬂebﬁit fee@tion &@Slbsdalﬁ&raﬁt I ve conpound

and at | east one pharmaceutically acceptable carrier,

exci pient or diluent. As used herein the active

£¢ 20 lications f

In dete%%gg n‘% ?%néuﬁaﬁh {r;@na euttiﬁc a%@b sa Sta %rr @g g]te ag? 1oaHons for
the vardoysrusel, lbgsﬁdfsethe pérticulfr nsetspevidic pad fd té be nieébp emthr acgmpound, also it

s o QPR SO OB Sro e By e o the compound

used a‘%h)(slblﬁhﬂgée%ﬁ&ilym‘w nﬂ?@ttés@cﬁ aprhiies Svaﬁeﬁzh o@snoﬂadﬂfnrﬁermally available
sol ution, Ringer's solution, or physiologically saliné

proteassaf ievifroFtsr dcheanmnu@swmtedmm istabtlitat Pomisipgnesndidates may then be

propriate to the |ert ated .are u
routindff Bt:Bieinpi G MeR fob Fierp s S ERRR PG s R fhebrhine the in
vivo sthiilityhgdedicac ?hﬁl Mﬁﬁoﬂlﬁe pRaémaaRMbd Geds (A€ EaRp@ABIdemay be present in a
carriers to fornmulate the conpounds according to the
crude gyrrsiied ryarethens foiurifioag giescostropnds daeriing odhe present invention
00 for systemic administration is
Mekn&g@ﬁ1%eo g@ég%yéngg ﬁhe present invention. Wth proper
choice of carrier and suitable nanufacturing practice,
t he conpositions of the present invention,
Particylarf prefrrier coRpeBn SGRRITiEde BRInEBTaR B f?fﬁymbtéble L
adm ni stered parenterally, such as by intravenous
i njection. The conpounds can be readily fornul at ed
Table Usi ng pharmaceutically acceptable carriers well known
in
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the art

i nto dosages suitable for ora

Such carriers enable the conpounds according to the
wWEe@soe259 nvention to be formul ated as tabl et SPCPEP1084/014460
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use can be obtai ned by conbining the active

conpound(s) wth solid excipient,
WO b@snered ti ng m xture,
after adding suitable auxiliaries,
to obtain tablets or dragee cores.
in particular,

gr anul es,
desired,
exci pients are,

optionally grinding
and processi ng the m xPCT/EP2N4/014460

i f
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present invention or a pharnmaceutical conposition
according to the present invention is adm nistered,
W0 p@b0dRrs9 bot h humans and ot her ani mal s and or PEITEB2084/014460
Thus the conpounds, pharmaceutical conpositions and
nmet hods are applicable to or in connection with both
human t herapy and veterinary applications including
di agnostic(s), diagnostic procedures and nethods as
wel|l as staging procedures and nethods. For exanpl e,
the veterinary applications include,| but are not
limteg to, canine, boving feline, |porcine,«caprine,
equi neg and oving ani mal sz as well as other Q
donesticat ed anifmals inclUding repti/l es, suck¥ as
i guanas, turtles|and snakes, birds such as finches and
nmenbers of the parrot famly, |agonorphs such as
rabbitg, rodents|such as gats, mce,| guinea pigs and
hanmst ef’s, anphi bians, fisf, and arthropods. ¥Valuable
non- do@esti cated|ani mal s, such as zgo ani mal & may
al so be treated hi the preferred enbodi nent the
i i and in the npst preferred
3 t is human. The pharnmaceuti ca
conposggion accofding to the present invention
conpri§es at | east one cogpound according to,fhe
present invention in a foom suitable for &
adnminigtration to a patiefit. Preferably, a cOmpound
accordpng to the|present gpplication is in aEMater
sol ubl@® form sug¢h as bei &g present |as a 3
phar me€eut i cal | y|accept abffe salt, which is méant to
i ncl ud® both acid and basg addition|salts which are

also—generally referred to herein-as—pharmaceutically
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i nclude those derived frominorgani c bases such as

sodi um potassium Ilithium anmonium calcium
wor@seed2sdm i ron, zinc, copper, manganese, al UPCTIEP2004/014460

salts and the like. Particularly preferred are the

amoni um pot assi um sodium cal cium and nmagnesi um

salts. Salts derived from pharmaceutically acceptable

organi ¢ non-toxi c bases include salts of prinmary,

secondary, and tertiary am nes, substituted am nes

i ncluding naturally occurfing substituted am nes,

cycl ic amres and basic ipn exchange resins, [such as
i sopropyl afine, trimethyl am ne, digthyl anine, i~
triethyl ani%he, tripropyl api ne, and®et hanol anine. The
phar maceuti cal conpositiops according to the)present

i nvention may al so include one or nore of the

fol | ow ng: uﬁ:arrl er proteihs such ag serum al bum n;

buf fers; fikl ers such as micr ocrysfal line cell ul os
.

|l actose, c@n and other starches; i nding agent s;

sweet eners and ot her flavepring agents; coloring
agents; and polyethyl ene glycol Additives are wel|
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known in the art, and are used in a vari ety of
formul ationg. The conmpounds according to the|present
i nvention e, in a further enbodigent, adm nisteregd
to a subject either alonejor in a $harmaceutical
conpositi o wher e t he compound('s) Os m xed wj{th
sui table cé}rl ers or excipient(s). zln treating a
subj ect, a3 herapeutically effectife dose of corrpou@d
(i.e. active ingredient) {s adnminiZtered. A
therapeuti ¢l ly effective|dose ref@rs to that amnur{g

N4O7P
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or
t he present
WO oosoei2zanct i on with a therapeutic agent

i nacti ve.

Accordi ngly,

the conpound(s) according to
invention may be adm nistered to a patient
i N Or PET/EPI04/014460

potentiate or increasethe activity of the drug. This
co-adm ni stration may be by sinultaneous

adm ni strati on,
according to the present
separate sinultaneous or sequentia

i nventi on and the

such as a m xture of the conpound(s)

drug, or by

adm ni strati on.

ccording to the preg
scl osed kerein, ref
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PCT/EP2004/014460
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et hyl sul fanyl net hyl } -phosphoni c
aci d2, 2-Di net hyl -propionic acid {2- O
WO 2006l063269 t - but yl car banoyl - 2- PCT/EP2004/014460
napht hal en- 2-yl - et hyl car basoyl )- 72
pi peridin-1-yl]-2-oxo- C38H56N30L0PS 777.9 778.5 0 O\

1[ b M d SI% ! - ... . . .
The p o frg[él?h{}(?éﬁ rlg%lﬁﬂg:?;f W 1}I1Vélﬁ10% i alsP g,g)(lved by the technical teaching according

oxynet hoxy) -
to thephiteshéd modepemdame tdiis e Bteferred embodiments thereof may be taken from the

2-[2-(2- Napht hal en-2-yl - | phenyl -
depené?fﬁ%bré?-bangyl )-pi peridin- 73 C27H31N2CBPS 526.6 527.7
1-yl]-2-o0xo-ethyl sul fanyl net hyl }- phosphoni c acid
(2-{2-[I-(4-Methyl -thiazol -2-yl)- 2-naphthal en-2-yl- N
The igyenfiqu ienRYy| Bathenibisiptepi herdfetence toythe- llowing examples from which

mﬁhe%ﬁgggﬁ%%%e?é d g@ﬁc}f‘/’cﬁsn_gn% rl%ag/qul? otﬁllscegl. It is understood that these examples

O0X0-e anyl ne
are giwtl fdf Pufpds¢ 3f Naphutial eiily 2nyl Inot forQuirbose of limitation. All references cited

1, 3, 4] oxadi azol - 2-yl -
herein[are 1ncor]porated by referengle.

Example 1: Material and Methods

In order that the invention herein described may be more fully understood, the following detailed

description is set forth. As used herein, the following abbreviations are used:

Ac is acetyl,

ACN is acetonitrile,

Boc is tert-butyloxycarbonyl;

Bta is 3-benzo[b]thiophen-3-yl-alanine,

d is day,

DCM is dichloromethane;

DIEA is N,N-diisopropylethylamine;

DMF is N,N-dimethylformamide;

DMSO is N,N-dimethylsulfoxide;

Fmoc 1s 9H-fluoren-9-ylmethoxycarbonyl;

HMDS is 1,1,1,3,3,3-hexamethyldisilazane;

HOBt is 1-hydroxybenzotriazole, monohydrate;
HPLC is high performance liquid chromatography;
h is hour;

mL is milliliter;

THF is tetrahydrofuran;

TFA is trifluoro-acetic acid,;

TMSBEr is bromo-trimethyl-silane;

WSC is 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride.



N T"' 75 ethyl carbanoyl)-piperidin- 1-yl]-2-

C23H27NAO6PS 518.5 519. 0 oxo- et hyl sul fanyl net hyl } -
w@b@spbxnd ¢ aci d (2-{2-[2- Napht hal en- 2-yl - | - ( 4PET/EP2004/014460

[1,2,4]triazol-3-yl)- 76 Le61YY ]

et hyl car banoyl ] - pi peri di n-1-yl}-2- C23H28NSCGBPS 517.5

Meth(td}g[ %m(o Oy et(%ﬁ&q“l? pg%w " Eposphoni c acid

Resin-Boiyhd ﬁtd‘INth&fdélﬁrﬁteO’geﬂ)aimﬁg (39 ey 4@ imol)-wds| wakhed @4th DMF (5 x 1 mL)

B s e LTI

was thef el Rd sl SWits PIVe @ Y nirhe technical teaching
according to the attached i ndépendent cl ai ns.

Preferred enbodi ments thereof may be taken fromthe
endent . cl ai.ns. The in tion js now further
Meth?qe uéf‘?lg? 88“@&0?%?%%%%\1{&3 WYY o1 | owi ng exanpl es
Resin-bb@ia Whirehsbung her padvanbageshedfeah WNEB (83d1 mL) and suspended in a
enbodi nents may be taken. It is understood that these

solutiqa afificedesipd cgibpEyiq é@%@ﬂ&o@@l%} aGo1- a%atbﬁla?tq%mbﬂrxl)w N, N', N'*-
tetra SIILﬁlgﬁluﬂlofle)&lf'lﬁ&%g) %fhé W6t Yho %@Zﬁ%@%@%ﬁ%&&geﬂmmazole

n-are 1 ncor eférence
(27 mHEL 20 imatolpadd wuﬂmﬂs{o [} nmIL d)s24 g,hm mitrdod) inMMAL(DSMmL). After agitation

ein descri bed be nore full der st ood .
for 12(0cht o dgeE BT S8 SR S AL AudFierh 12 A gktyith DME (7 x

1mL)_here| n, the foll ow ng abbrevi ations are used:

Method C: Acetylation of resin-bound amine
Resin-bound amine (80 mg, 40 umol) was washed with DMF (5 x 1 mL) and suspended in a
7:2:1 solution of DMF, DIEA, and acetic anhydride. After agitation for 20 min at room

temperature, the solution was drained and the resin was washed with DMF (7 x 1 mL).

Method D: Cleavage from resin
The resin was washed with DCM (5 x 1 mL) and subsequently treated with a 2% TFA solution
in DCM (4 x 1 mL) under agitation for 30 min in each case. The solvent of the combined filtrates

was removed in vacuo to give the crude product.

Method E: Deprotection of phosphonic acid diethyl ester

HMDS (0.40 mL, 0.31 g, 1.9 mmol) and subsequently TMSBr (0.70 mL, 0.81 g, 5.3 mmol) were
added dropwise to a stirred solution of phosphonic acid diethyl ester (40 pmol) in anhydrous
DCM (2 mL) at 0 °C. After stirring for 30 min at 0 °C, the reaction mixture was allowed to warm
to room temperature and stirred for an additional 3.5 h. The reaction mixture was then
concentrated in vacuo and the residue was redissoved in a mixture of water (I mL) and

acetonitrile (2 mL). Evaporation of the solvent in vacuo gave the crude product.

Example 2:  Synthesis of {2-(2-acetylamino-3-benzo[b]thiophen-3-yl-propionylamino)-3-[2-
(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-3-oxo-propoxymethyl} -
phosphonic acid



Ac is acetyl, ACNis acetonitrile, Boc is
tert-butyl oxycarbonyl; Bta is
wW@2ms0&2f%] t hi ophen-3-yl -al anine, d is day, DQMT/EP2004/014460
di chl oronet hane; DIEA is iV2iV-diisopropyl ethyl am ne;
DMF i sA Lf-dinmethylformam de; DVSO i s
i VyV-di net hyl sul foxi de; Fnoc is
9i 7-fl uor en- 9~yr net hoxycar bonyl ; HVDS is
A,  D-Apiin&33hphthelcarfeyhybpioaahaansn HOBt i s
1- hydr oxybenzotri azol e, nonohydrate; HPLC is high
performance |iquid chromatography; h is hour; nL is
milliliter; THF is tetrahydeofuran; TFA is
trifluoro-acetic acid, : ﬂg§
brono-trinet hyl -sil ane; WSE_i-§
| - (3-di net hyl am nopropyl ) - 3-car bodi i m de
hydr ochl ori de. Met hod A: Fnoc deprotection on solid
support Resin-bound and i V-Fnoc-protected am ne (80

.40 I S he i th. 5 x 1.nL nd
5-Fnofeyity AN R OOLN BEL S oS00 0p el B SR e Reelipsed from
NovaBlodHein)f Orwd) anehrd@cted n. altt@di@si nowasméthed fidt ereH-fluoren-9-

and washed with DMF (5 x InL) Method B: Am de bond

ylmethfogyeraporofarainos dtnaphtbglgparyl-propionic acid (87 mg, 0.20 mmol) was attached

to the resin according to method B and subsequently deprotected according to method A to give

the title compound.

B. Piperidine-2-carboxylic acid (1-carbamoyl-2-naphthalen-2-yl-ethyl)-amide resin

i

Piperidine-1,2-dicarboxylic acid 1-(9H-fluoren-9-ylmethyl) ester (70 mg, 0.20 mmol) was
coupled to 2-amino-3-naphthalen-2-yl-propionamide resin (80 mg, 40 pmol) according to

method B and subsequently deprotected according method A to give the title compound.

C. 3-(Diethoxy-phosphorylmethoxy)-2-(9H-fluoren-9-ylmethoxycarbonylamino)-propionic

acid

NaH (60% dispersion in mineral oil, 0.50 g, 13 mmol) was washed with anhydrous hexane (2 x 3
mL) and suspended in anhydrous DMF (15 mL). A solution of 2-fert-butoxycarbonylamino-3-



Resi n- bound anmine (80 ng, 40 mmol) was washed with DMF
(5 x 1 nL) and suspended in a solution of the desired
w@ 200053259 ¢ acid (0.20 mmol ), PCT/EP2004/014460
0- (7-azabenzotriazol -1-yi)6¥V, N, N, N -
t et ramet hyl ur oni um hexaf | uor ophosphate (76 rTg, 0. 20

hydrox?zﬁ 31iogoiomc 1(2%]{% g’%ﬁ,j?}g&}({@? %%h@oég ;)z\/[g ,%1 (bgﬁl)n%als agded cgmo:wwe to the

stlrred( ShsBer¥loh. atAf Perhox&gilltsamiro WHeOﬂea%tﬂanhmaguxfeO\gl ﬁllowed to warm to room
enperature, the solution was dralned and the resin o
tempeT g ﬁ@aedqurrﬁnmﬁﬂﬂeozlai 59 iy Thegrapiden BixtEe9s a2qlehto 0 °C and
i
subseq%fent]rl 2 Vﬁ?ﬁ\?\g;&@ éﬁﬁ%}m&@ rﬁﬁﬁé&fﬁwg a8 dt J‘glﬁé}%g pg%%g dnei:t%yl ester (1.7
g, 5.7 anizoR il DMF (10 o) ofasDidEed @rcﬁﬂvmeambr déemnc Adien ptmringefor 40 min at 0

°C, tnggeglioR 028 G Redbandbtor Y AabC RTh el jepslpypinture was

concentfated & Weko, thetdttheRFasDLENGHIE FetvddBnl S hcdtBR (106 iL) and aqueous
was washed with DCM (5 x 1 nmL) and subsequently

NaCQx(é & Md 20imIn, andthe Prgansolaien wes ¢xirapemv(ith k- Oi\drﬁqyeqyﬁ MCO; (3 x 3
mL). néoo%llﬂng&f i(ﬁ{eog’sola 3 v&éerlle S&&Hieg Wik 6 Mg%lf‘et%lgg g@\} et8 {pﬁltep find extracted

I'n" vacu

with eﬂfyﬁl dectie tug 15 MVEY. e combDedrateds la@ersaibeﬁh @1315411 @néchaZSO4, filtered,
acid diethyl ester HVDS (0.40 ni, 9 | ) _

and  GeBCEWREEqUERL | YIS 109, 76MUE, é fsif bgl O@C@fb%aé Pl)mno-3-(dlethoxy-

phospfé%ﬁnﬁﬂ%ﬁ@—pg@ﬁ%Isdgltdh@ft@gg%dé?&?% §‘ﬂ1115¥fu'$ré) BI;] @;(ljn y%O mL) water (0.20

mL), DAMEA (4 )nlat Adted irridfptior 3@1711111 ai rognf Empdtature rhh@teaéhcﬁﬁ;mxture was

cono Bl SESAA " XIS (155, 81 SVB, L0 MEUES (907, i (055 .

0.67 gr s%hfam) dAaxd wlﬁucwaéf td¥8ohi€ @aa%-aﬁ)txeqayn@huﬁcugl é‘é‘iéir 9H-fluoren-9-
he resi'due was redissoved in a mxture of water (1

ylmetth)esfanéD acet 2N mm0ﬂ)em(12M’fL()5 mEMm addedrdrepwishdo the stirred reaction

letu@fﬁ\thHs 1@1%(#3 an a 1%8:\)%% ﬁ@,lowg éCP %,%%H g(% ro Ex?é}gﬁe%at%fe stirred for an
additiddaDDORI8ANS sNHse@[éﬂﬂyQﬁélb(ﬁ{?@rﬁ as 3ethdved in vacuo. The resulue was purified
(1- car banoyl - 2- napht hal en- 2- €(I - et hyl car banoyl

id
by ﬂaph].chgmgqtq)grgpluxgygr Bipex ek elyiion W1th 5% acetic acid in ethyl acetate) and
subsequently by solid phase extraction over Bondesil-ENV, 125UM (purchased from Varian,

elution with a gradient from 0% to 90% acetonitrile in water) to give the title compound as a

colorless oil. MS (m/z): 478.3 [M+H"].

D. {2-(2-Acetylamino-3-benzo[ b]thiophen-3-yl-propionylamino)-3-[2-(1-carbamoyl-2-
naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propoxymethyl} -phosphonic acid



phosphoni ¢ aci dA.
2- Am no- 3- napht hal en- 2-yl - pr opi onam de resin

W@20051063289 no- xant hen- 3-yl oxy~Merrifield resi nPCOEBD04/014460
nol / g, 80 ngy, purchased fmoém NovaBi ochen) was
deprotected according to method A, 2-(9i7-fluoren-9-

il RN DL 05RO L 8 6B i
mg, 0.2¢ (mm(cjil) ngas coupidhtadpiBeradide-gulaseaqybatitil deqititnenytl-@dnaphthalen-2-yl-
accordi ng

sthyl)-pmyde. e é§ (g ng;tr 839}% )E:g 8{%1%; tth>q eméthocll % gp sugsne%uen%ly deprotected

accord(ﬂg ERRAARY | A. 23%%[2?11% her-¥y1 Qt(bﬁ Nod¥B8h 98, 1efHoRycarbonylamino)-
Pi'peri di ne-1, 2-di car oxy ic acid

propiopic( g¢idf (8o mesh- 020 m%IWaSes‘mﬁei 70 ihg, re@lm@cmlng tgagnethod B,
subseq:ﬁgﬁjcgl ge?péé)t%ct%d %%n(?ﬁl%%l nf%ﬂlolaa e 3{1%6%@ E% naim H}&aﬁmd C, and finally

according

the reﬁmbsmﬁmbyurdﬁﬁfaﬁ)tcmvw aedihgditogmembNadl Phd ong@eMVghosphonic acid
title conpound

diethylgestepyveas HeRiplastdasaordineie ordhed B 2od sybsequently purified by reversed phase
idH
HPLC) bR H ARG SRR S o 9P SIUEHERLS &
13 mmol ) was washed mnth anhydrous hexane (2 x 3 nl)
s nded i.n . 15 A solution o

Examdt For 1S5 SBiliesiey Or 65 ?);F n@%péfrzg@%%ﬁ%wraeﬁoaﬂammo) 3-[2-

(1- cartfailno%l 9.naphthalB0l-1-ithy18ABYAR QY ifdMaid 191 r@-))xt‘!‘@?b fnylmethyl} -
(} 15

dropwi se to the Stirred suspénsion at 0C ove

phospheinte. acithe reaction mixture was allowed to warmto room
tenperature and stirred for an additional 50 mn. The
reaction mxture was cooled to 0 OC and subsequently a

A. @(Di%th@ﬁy@hoiﬁhbf§lﬂ1@&915&ﬁ§ﬁ§ﬂﬁ2%9ﬁfmfﬁr&l—9-%/'lrﬁethoxyc arbonylammo)
di et hoxy- phosphoryl net hyl ester (1.7 g, 5.7 mol)

propiopprcidl0 nl) was added dropwi se over 15 min. After
stirring for 40 mn at 0 OC, the reaction was quenched
by the addition of acetic acid (3 nL). The reaction
m xture was concentrated i nyvgcuo, the residue was
partitioned between et hy}noca'& e (100 nL) and aqueous
Na2C 3 (1.0 M 20 nL), and the organic |ayer was
extracted with 1. 0M aqueous NdZCbS (3 x 3

|
EtO” OEt

Cysteine (1.0 g, 8.3 mmol) was dissolved in a mixture of water (40 mL) and dioxane (10 mL).
Iodomethyl-phosphonic acid diethyl ester (3.0 g, 11 mmol) and Na,CO; (2.0 g, 19 mmol) were
added to the reaction mixture. After stirring for 6 h at 50 °C, the reaction mixture was cooled to 0
°C and a solution of carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 9H-fluoren-9-ylmethyl ester
(4.2 g, 12 mmol) in dioxane (16 mL) was added dropwise. The reaction was allowed to warm to
room temperature. After stirring for 12 h, the reaction mixture was concentrated in vacuo and the
residue was partitioned between ethyl acetate (30 mL) and water (50 mL). The aqueous layer
was extracted with ethyl acetate (2 x 30 mL), acidified with 6 M aqueous HCI to pH 1, and
extracted with ethyl acetate (5 x 20 mL). The combined organic layers were dried over Na;SQOy,
filtered, and concentrated in vacuo. The residue was purified by flash chromatography over silica
gel (elution with DCM/ethyl acetate/acetic acid 90:10:5) to give the title compound as a colorless
oil. MS (m/z): 494.2 [M+H"].



B.
propylgilfanyjm

3-(Dieghpxy-rBepriwsylmetinsul tapgl)it

m.). The conbi ned aqueous | ayers were acidified with 6
M aqueous HCO to pH 1 and extracted with ethyl acetate

W@ 1@®5%6359 L) . The conbi ned organi c | ayers werBCTHEPEd4/014460

over Na2SO4, filtered, andegoncentrated in vacuo. The
crude
2-tert-butoxycarbonyl am no- 3- (di et hoxyphosphoryl net hox
y)- propionic acid was dissolved in a m xture of DCM
( 20 Aripe-3vial(@rcaltAndy]-tlnaphtdalen-PFA- iyl Carbino yIbipRFidin- 1-y1]-3-0xo-
stirrinqhggr 30 min at roomtenperature the reaction
© RhemRhoRiG AN vacuo. The resi due (0. 88
g) was dissolved in DM (15 nmL). DIEA (0.85 nL, 0.67
g, 5.2 mmol) and a solution of carbonic acid
2, 5-di oxo-pyrrolidin-I-y st ger ®i 7~fl uoren-9-
yl met hyl ester (0.67 g, 2 W rnt DVF (5 L) were
added dropwi se to ther@LLkad reacd i m xture at 0O
OC. The reaction m xture:was all @ o warmto room
t enper at ur e, stirredofd% an additronal 90 m n and
subsequent |y the sol vent was renoved in vacuo. The
resi due was purifie&oﬁy flash chromat ography over
silica gel (elution with 5% acetic acid in ethyl
acetate) and subsequently by solid phase extraction o
(Pﬁyuﬂwa%cvlm@ﬁweﬁrbcaw,lmmno)-pmpwmc

acid @gtj h .rg? n? wht Hm‘?ol? g %?flpelg(l(.{: 81?}3 gg?ﬁ%iaingpz%ﬁﬁﬁag i taEiidlo ﬁ -:M}bamoyl—Z-

0 give the ti as a co ess

naphttien( 2z ¢thyB-bhide [deitg0. mp), 44 An(o?)y AcetdmhAtd netiddienad [subsequently

deprot]ﬁ%% pgearding 0

C.

t hi ophen- 3-yl -{}J{eopi onyl am ng) - 3-[ 2- (] - car banoyl - 2-
plhed pyiocgiy phmdyie LopPpErd-di n-1 - yI | - 3- oxo-
pr opoxynet hyl } - phosphoni c
aci d3- (D et hoxy- phosphoryl met hoxy) - 2- (9i 7-f | uor en- 9-yl
nEX-(Pe Ayagiabomy-B drehnd pthiophdmBvyt papichy{@binog3-[D-( POarbamoy]l-2-

map Ry B R DRI 2121 T v D frppaghonic acid

ng, 40 mmol) according to nmethod B and subsequently
deprotected according to nethod A

-2-(9i 7-fl uoren-9-yl net hoxycar b
onyl ammo) - pr opi onis

i onis¢ @&ci d , 00.20 mmol ) was
coupled to the resi} .ccoﬁgiiﬁﬂggﬂqgthod B,
subsequent |y depr ot gctledijaccordi hg 10 et hod A,
acetyl ated accordi ﬁgﬁt 0 rNrﬁf%@g Ci nally the
resi n- bound conmpound wa¥s€l eaved ac€ordi ng to met hod
D. The crude phosphonKBVécid di et hyl ester was
depr ot ect ed accordi ngidgy met hod E and subsequently

purified by reversed phase

3-Benzo[b]thiophen-3-yl-2-(9H-fluoren-9-ylmethoxycarbonylamino)-propionic acid (89 mg,

0.20 mmol) was coupled to {2-amino-3-[2-(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-

piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -phosphonic acid resin (80 mg, 40 pmol) according

to method B, subsequently deprotected according to method A, and acetylated according to

method C. The resin-bound compound was cleaved according to method D. The crude

phosphonic acid diethyl ester was deprotected according to method E and subsequently purified
by reversed phase HPLC to give the title compound as a white solid. MS (m/z): 768.3 [M-+H'].



HPLC to give the title conpound as a white solid. M5
(mz): 752.3 [MH+ H+]. Exanple 3: Synthesis of
w¢ 2005P6126%t yI am no- 3- benzo] PCT/EP2004/014460
] t hi ophen- 3-yl - propi onyl améno) - 3- [ 2-
(I - carbamoyl - 2- napht hal en- 2-yl - et hyl car banmoyl ) - pi peri d
|-y @C_01-2-13-(3.4-

Bt s B ehorol et by aut PP RSRPERpAaAct S112.(3.G.4
dichloxd- b@mybnlf@n}gl) peopvoyiaosndletrpkepiapysulfpnydmietinyl jeplagspbomic dcid

L Cysteine (1.0 g, 8.3 mvol) was dissolved in a

m xture of water (40 nL) and di oxane (10 niL).

| odorret hyl - phosphoni ¢ aci d di yl, ester (3.0 g, 11
mol ) and Na2C 3-(2.0 g, 19 Hadded to the

M\eﬁie;q
reaction m'xture:‘{gg i Rri d‘or at 50 0C, the
reaction mxtur@ was coﬁsje\(@ vogg soI ution of
carbonic acid 2, 5-di oxo- pyrﬁolldln I =St er

o/ /-fluoren-9-yi methyl eshef (4.2 g, 12 mmol) in

di oxane (16 nL) was addeﬂO@I{opV\n se. The reaction was
allowed to warmto roomtenperature. After stirring

for 12 h, the reaction m xture was concentrated in
3-(3,4 xchiorcabehzylsel fared)-popiondasagidi (33 higpm 20 nhedl)vees cetpiyd to {2-amino-3-

121G AR et Ry ReRORD & i 30 T
propyl%ﬂfﬁiyiﬂl@cﬁ?lmﬁﬂasﬁq%@qeﬁo 'i‘e%HHQISOt ﬁhﬁp Hol ynfyif a@&‘drﬁﬁl%t & method B,

et hyl "acetate (5 x e conbl ned or gani
subsequalytéy depmte@tedr&ce@tdmgeho Mamsd)% gnd| the mresin-bamatl compound was cleaved

sccordfin G el Panar b i DBoaont ik T Etiko oo according to
metho®EVaEd Bﬂﬁse@%ﬂ?tﬁh@@@tb'ycrea@rbéﬂ ﬁﬁ)aséQI@C t® gfleViBle ttﬂE compound as a
title C?Q)ound as a colorless oil. (n12) 494

white §qdHMS (18z): 769.2 [M+H".
{2- Ami no- 3-[ 2- (| - car banoyl - 2- napht hal en- 2-yl - et hyl carb
anmoyl ) - pi peri din-1-yl]-3-oxopropyl sul fanyl net hyl } -
Xam}ﬂh Spf&ﬁiﬂ@esﬁcbﬂ2{2‘r§bd’ﬂylammo 3-benzo[ b]thiophen-3-yl-propionylamino)-3-[2-(1-
et hoxy- phosphor yl raet hyI sul fanyI]) 2-(9i 7-fl uoren-
carb angl bib pipy s Asbamoph P Bisie 138 -Hmpglgu%lylree%l}
s coupl ed to piperidine-2-carboxylic acid
phOSp}ﬁ - car%larmyl - 2-

A. (2-tert-Butoxycarbonylamino-3-hydroxy-propylsulfanylmethyl)-phosphonic acid diethyl

ester

Cysteine (0.50 g, 4.1 mmol) was dissolved in a mixture of water (20 mL) and dioxane (5 mL).
Iodomethyl-phosphonic acid diethyl ester (1.2 g, 4.3 mmol) and Na,COs; (0.87 g, 8.2 mmol)
were added to the reaction mixture. After stirring for 6 h at 50 °C, the reaction mixture was
cooled to 0 °C and a solution of di-ters-butyl pyrocarbonate (1.4 g, 6.5 mmol) in dioxane (8 mL)
was added dropwise. The reaction was allowed to warm to room temperature. After stirring for

12 h, the reaction mixture was concentrated in vacuo and the residue was partitioned between



napht hal en- 2-yl -ethyl)-am de resin (80 ng, 40 mol)
according to nethod B and subsequently deprotected
waewsnaizay to nmethod A to give the title conmpoRPCTEPIDN4/014460
{2-(2- Acetyl am no- 3- benzo[ 67
] t hi ophen- 3-yl - propi onyl am no) - 3-[ 2- (| - car banoyl -
ethyl a@&ﬁfé%b@'n%ﬁ)‘ a"?ndWVElt%f ol ARy, %@%ﬁ%mﬁ'lﬁ’;ﬁ% Wil Riracted Wéth ethyl acetate (2

yl]-3-o0xo-propyl sul fanyl met'hyl } sphoni ¢ aci
x 10 n@,)mﬁhﬁ[ecb}wﬂlm @Mmme@;sﬁcmo(@{ 1, and extracted with ethyl acetate (3 x 15 mL).

The org%r@cll er gzaﬁ gir%%glvﬁr% ?ré%am Q:%}ice[r)ltcr%%doz;q Ivgzcz?oc I’[%e crude 2-tert-
butoxy{:é’rbaﬁylﬁ@nr&r B;(dlethoﬁ%hmyiyi@emmtfm}mpmgIo\ﬁhc et canbsg, 0.76

mmol)pwﬁsesilismlﬁcq inypnhydrayg oCHERF 6y 118k Hab@thﬁﬁwpf}dm@d%n&nﬂ& mg, 0.76
0; t
oSSR 0y R ACSRHG0D 8) EIASH ) e s
dropwiae ¢¢ yHeatterbdasedioni mixtire airelshdd MterTshﬂrlngﬁbm} hownts °C the reaction

mixtur% %Jgg%m nd dm%;sgﬁd%g?/ z?\ﬁ%ﬁc Zgg Ig}%? \;\égrmg]gbgggx@gré& g% rr%[) was then added
in one deAVHoNGe sBrBR LM & 48PS WIREAWERH ¥ _PHieLS Jch%%e@fmn mixture was
reversed phase HPLC to give the title conpoln

partitiogkl tbetveashi wjateﬂ\,ﬁ 1) @)1(:1 eﬂ]@B AGtItRCEO-IIBX Ahp Iogamc layer was dried over
NaZSOg fél&c?rfacii nemﬁa c§>|nf r}gl%k Z(’l gag le ergs&uey was {er]ﬁ/ i€ ?lgﬁ%/clzroglatography

over sﬁibé) bélqemitibe Wszitﬂ &Y 1f BNl REBMAD YT aFTRRIhS1AX QoRbemMH &bk colorless
Ineth phosphoni ¢ acid

oil. M%@Wzyﬁf&% bHo] benzyl sul fanyl ) - propi oni ¢ acid (53 ng,
0.20 nmol) was coupled to {2-am no- 3-
[ 2- (I - carbanoyl - 2- na
B. (rdralBene:dcyiboatlayinas-hajveytbp yipilpewylbéthyl)-pibdphdniexopeid  diethyl
pyl sul f anyl nmet hyl } - phosphonic acid resin (80 ny, 40
ester nmpl) according to nethod B, subsequently deprotected
according to nethod A, and the resin-bound conmpound
was cl eaved according to nethod D. The crude
phosphoni ¢ aci d di et hyl esﬂg/ﬁmas deprot ected
according to method E and® subséquently purified by
reversed phase HPLC to give the title compound as a
white solid. M5 (nfz): 769.2 ]. Exanple 5:
Synt hesi s of 2-(2- acetylan1n% etbenzol
] t hi ophen- 3-yl - propi onyl am no) - 3-[ 2- (| car banoyl -
2- napht hal en- 2-yl - et hyl car banoyl ) - pi peridin-I-yl]-prop
Methangesslfidrfyd ellonEe 1§38 L, @hdgphdnmmmohovad adlded ﬂfopwise to a stirred solution of

(2- tert—bﬁl‘gg%ox é:r}?yr %gnylg’a F}gﬂm pro);/)y{sgf%znﬁrgqgt%w -plflosp Q)%gcneatm 316thy1 ester
(0.16 g, 0.46 mmol) and Et;N (0.19 mL, 0.14 g, 1.4 mmol) in DCM (3.2 mL) at 0 °C. After
stirring for 80 min at 0 °C, the reaction mixture was partitioned between concentrated aqueous
NaHCO; (6.4 mL) and DCM (20 mL). The aqueous layer was extracted with DCM (10 mL) and
the combined organic layers were dried over NaySQs, filtered, and concentrated in vacuo. The
crude methanesulfonic acid 2-tert-butoxycarbonylamino-3-(diethoxy-
phosphorylmethylsulfanyl)-propyl ester (0.15 g, 0.34 mmol) and Nal (0.15 g, 1.0 mmol) was
dissolved in acetone (3 mL). After stirring for 3 h at 55 °C, the reaction mixture was cooled to
room temperature, diluted with ethyl acetate (20 mL), filtered, and concentrated in vacuo. The
residue was purified by flash chromatography over silica gel (elution with ethyl acetate) to give
the title compound as a yellow oil. MS (m/z): 490.1 [M+Na*].



ester HBoc N OHrL Cysteine (0.50 g, 4.1 mmol ) was
dissolved in a mxture of water (20 nL) and di oxane (5
workgos/obxnaomet hyl - phosphoni ¢ aci d di et hyl est er PCI/ER20g4/014460

4.3 mol ) and Na2CO3 (0.8768, 8.2 nmol) were added to
the reaction m xture. After stirring for 6 h at 50 0C,
the reaction m xture was cooled to 0 OC and a sol ution
of di-tert-butyl pyrocarbonate (1.4 g, 6.5 mMmmol) in

C. di%oremieo-g 42l yrakasiostidedpithdpwiZsd-ctifiearbancyl)-piperidin-1-yl]-

Propylg'hka%\%ﬁgﬁfl}qt} ‘ﬁ%@ﬁo% d RAUGEFIP gsttea ture. After stirring

Pleaction mxture was concentrated in
vacuo and the residue was partitioned betweenet hyl
acetate (20 nlL) and water (30 nH; The aqueous | ayer
was extracted with ethyl | adetpate (2 x 10 nL),
acidified with 6 M aque\ig \H%MpH 1, and extracted

nt).

with ethyl acetate (3™ mgani c layer was
dried over Na2SO4, filtered, and ntrated in
vacuo. The crude 2- tgrj%utoxycarbonylan1no-

3- (di et hoxy- phosphogf}éhrret hyl sul f anyl') - propi onic acid

(0.28g, 0.76 mmol) wa$tdi ssol ved in anhydrous THF (2.5
nL) 4- N@thyl nor pholine (84 nm., 77 ng, 0.76 nmol) and

i S tyl. chl orof arpate 0 , 0,10 ¢
Piperi S BRI e P ikt GPapim e b e et o st 40 me. 40
wrnol) M umshaa with ORFA4 of Sthly ihg t@pedddd 3t 3 1&1&&1 of (2-tert-
the reaction m xture was filtered. A solution of Na

butoxy@a@omjammoﬁﬁd@kpropﬂsumhne{tnyljg-phmp}lomgctdqéne;thydj dgdr (65 mg, 0.14
t df.i
mumol) %@am n a ‘&ﬁ&fs %%mgf R jg{r{é@@ % IBrp I{@x@ L??em%ésmg%ﬁaﬁ% 1%5‘& 3dat35

°C, thebetlwirenwiaainet lantlthe 2Rth whhywhsheaetiet BMR 07 #11) mLY NEhe resin-bound
c layer was dried over Na2Sq 4, filtered, and
producg 8’% iﬁ:@}z

ok %CeOidhng/@cl%thOdFPe N Wiesstronied Witk @ migture of DCM (1
f togr r 0
) 98 SINPAROBL PR NRUE! ) Lk anla LMDty rovesca
phase HBLE te giverthetide cirhpouvB af micaorled5al. M§ knky] 5655 [M2H'Y,
- But oxycar bonyl am no- 3-1i odo- propyl sul f anyl net hyl ) - phos

phoni ¢ aci d di et hyl
D. {2-(2-Acetylamino-3-benzo[ b]thiophen-3-yl-propionylamino)-3-[2-(1-carbamoyl-2-

naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-propylsulfanylmethyl }-phosphonic acid

j{ H %H\ﬁNHZ

N o} B

s
O,

X

0
HO o1

O-(7-azabenzotriazol-1-yl)-N, N, N', N'-tetramethyluronium hexafluorophosphate (7.9 mg, 21
pmol) was added to a stirred solution of {2-amino-3-[2-(1-carbamoyl-2-naphthalen-2-yl-
sthylcarbamoyl)-piperidin-1-yl]-propylsulfanylmethyl}-phosphonic acid diethyl ester (11 mg, 20
pmol), 7-aza-1-hydroxybenzotriazole (2.8 mg, 21 pmol), and DIEA (2.3 pL, 1.7 mg, 14 pmol) in
DMF (0.7 mL), followed by the addition of collidine (28 uL, 26 mg, 0.21 mmol) and 2-
acetylamino-3-benzo[b]thiophen-3-yl-propionic acid (5.5 mg, 21 pmol). After stirring for 3 h,

A



ester HS o EtO CEt Methanesul fonyl chloride (88 ni,
0.13 g, 1.1 mmol) was added dropwise to a stirred
waelansxm of (2- r PCT/EP2004/014460
- but oxycar bonyl am no- 3- hydme#xy- propyl sul fanyl net hyl ) -p
hosphoni ¢ acid diethyl ester (0.16 g, 0.46 mol) and
the reaﬂg%%ﬂupegw%coﬁceﬂ&aﬂd % %cmhll ﬂlﬁ‘lf@@'\ﬂ}( Fevirs¥l)ptte BIPLC. The

ter stlrrlng mn at 0C, t’he reaction
resultingi xt de&zmasykaanmo-ﬁ+b@nmibbhmb@h3vbpm@mrryéqr@uo)aéﬂ%éh@arbamoyl -2-

naphinalGir a8 S cBER e 00 Y G ee BB B Gt 8id dethy

ester (61 RYPHs W@?I%tééfdde@c@ﬂdﬁ{g Nagefhod H bhd ptiefed BHdeversed phase HPLC to
concentrated in vacuo. The crude net hanesul fonic acid

give thetitieeqmpand ey & aviisnglamVS dmgo| d4e Rdsichosphor yi net hy!|
sul fanyl)- propyl ester (0.15 g, 0.34 mmol) and Nal
(0.15 g, 1.0 mmmol) was dissolved in acetone (3 ni).

Exampfa: er Sgithésis ofgAd-Bia-Cy(CaL,- (D) AEL),)- N eagabtai ¥l K1 ur e
was cooled to roomtenperature, diluted with ethyl
acetate (20 nL), filtered, and concentrated in vacuo.

A. ﬁgﬂgcrmb é/\@;s purified by flash chromat ography over

Ica ge elutlon with ethyl acetate) to give the
title conpound as a yellowoil. M5 (mz): 490.1
[ MENa+] .

{2- Am no- 3 [ 2- (I-carbam)%l ﬁ djaghthal en-2-yl -ethylcarb
amoyl ) - pi peridin-1-yl]-
propylsulfanylnethylj-phosphonlc acid diethyl ester S
Et VO CEt Pi peri di ne-2-carboxylic acid

A solut(drr @@V W&th?l IARAM R h@dx 2y hm@@ﬁ%‘ﬂﬁor&ﬂ@dﬁnfeéfyﬂ Bsté8@.16 g, 0.57

was washed with DVF_(

mmol) ymgpl@fdm@w Th)iF &3Sank wem agded titopéfﬁeﬁa tao%?’ffér%)c/ﬂ Wa%ﬁe% solution in

toluene (1.1 mL) at 0 °C. The reaction mixture was then allowed to warm to room temperature
and stirred for 1 h. The reaction mixture was concentrated in vacuo, redissolved in ethyl acetate
(10 mL), and filtered through a pad of silica gel. The solvent was removed in vacuo to give the

title compound as a colorless oil.

B. Ac-Bta-Cys(CH,-P(0)(OH),)-NMeazaAla-2Nal-NH;

2-Amino-3-naphthalen-2-yl-propionamide resin (80 mg, 40 pmol) was washed with DMF (5 x 1
mL) and suspended in a solution of Fmoc-NMeazaAla-Cl (55 mg, 0.16 mmol) and DIEA (34 pL,
26 mg, 0.20 mmol) in DMF (0.15 mL). After agitation for 12 h at room temperature, the solution
was drained. The resin was washed with DMF (7 x 1 mL), deprotected according to method A,
and washed with anhydrous THF (5 x 1mL). 3-(Diethoxy-phosphorylmethylsulfanyl)-2-(9H-

fluoren-9-ylmethoxycarbonylamino)-propionic acid (64 mg, 0.13 mmol) and triphosgene (13



3-i odo- propyl sul f anyl net hyl ) - phosphoni ¢ aci d di et hyl

ester (65 ng, 0.14 mmol) and DI EA (48 ni, 36 ng, 0.28
wonebs)peizeo DVF (0. 22 nl). After agitation for 3Pdr/ar2085014460

0C, the solution was draingtl and the resin was washed

with DM (7 x 1 nL). The resin-bound product was

. o BN SEFEBEMAR AR TR Par RS PSR PRl o .

44 mgr) 37 uiir@ol)asasedictint dnaipettidnd Afee Uenia e Resul gl sfdhsion was added to
rreversed phase HPLC to |ve the title conpound as a

the resig agd |lhg guyture w%aglﬁqt% sesmen phALEE. The solution was drained and the

(@ t b n )

resin ]{x%sl o%@gg %zlltglnbg?% yo%y ?1 3nd df%rot(elc‘gega? ordmg tg_method A. 3

BenZOHdﬁh@ﬁ@lﬂe?ﬁyﬂz&9Hé]:d0ydn69ilybmtbgvty)3aqblopyelammd)-ﬁrembl]nc preapy@9 mg, 0.20

mmol)sxg!asf( %‘5‘@%@@“@'&# 12%%1? rzﬁogrlg}ﬁ]f%]%éprdmg thmethod B, subsequently deprotected

according td @lefhdTeA Nadetil A8d HevohBExatd H&E&B@Sﬁﬂa&g résin-Bofh c&dpound was
mol ) was added to a stirred sol ution of

cleaved pacgaidies 30 [methpd dar Bhensyudeophesphetial asid Zieghydt éspércwnbaleprotected

accordgl{)%éc}r Imdelt}hqdl }Ey?r}d %I%bg%%/u[enﬂy fpuﬁ Heﬁel:{yhgﬁvg%% ggswoﬁp&Can glve the title
compoiiné by wtetstselid (IS (z): 248 4ATNIHH, 7.

7-aza-| - hydroxybenzotriazole (2.8 ng, 21 mmol), and

DIEA (2.3 nL, 1.7 ng, 14 m’ml) in DVF (0.7 niL),

Examl%lg!g! O%t};?ééist g? Z{qu ('i' OXPQ %ﬂhﬂg? @Zﬁ e%ylc&%ganqul)-plperldm-l—

acety
yl]-2- qmmtknyihdf&nghydath]zir}qupmhnon1ceucuﬂ (5.5 ng, 21 mMmmol). After
stirring for 3 h,the reaction m xture was concentrated
in vacuo and pur|f| ed by reversed phase HPLC. The

A. r(ﬁéthbk}ﬂﬁhcﬂs%hél%drﬁ@tﬁ?%hl@iﬂyﬂoac%n@Qﬂao[

] t hi ophen-3-yl -'propi onyl ari no) - 3-[ 2- (I - car bamoyl -
napht hal en- 2-yl - et hyl car banmoyl ) - pi peridin-1-yl]-pr opyI
sul f anyl net hyl } - phosphoni ¢ aci &y di et hyl ester (6 ng)
was deprotected accordi Eg Pt\ng;e)L Qd E and purified by
reversed phase HPLC to gF9e the title conpound as a
white solid. M5 (nlz): 754.6 [ M-H+]. Exanple 6:
Synt hesi s of Ac-Bta-Cys(CH 2-P(0XO0H) 2)-
Mercapfieacesial agid pedivmrsalt (A41 st wmn@%mamraetﬁyl-phosmnc abifl déethyl ester

(1.0 g,gilé]m I ragn%gégbﬁé@%gg’t ggtﬁgﬂ&? %Jaeij%cri]lggo Yf)bdg-l? A miktie og water (17 mL)
and dioxane (4.3 mL). After stirring for 20 h at 50 °C, the reaction mixture was concentrated in
vacuo to a volume of approximately 10 mL. The residue was acidified with 6 M aqueous HCI to
pH 1 and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were dried over
Na,S0y, filtered, and concentrated in vacuo to give the title compound as a yellow oil. MS (m/z):

242.9 [M+H"].

B. {2-[2~(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-oxo-
ethylsulfanylmethyl} -phosphonic acid



mmol ) in anhydrous THF (3.5 nL) was added dropw se to
a stirred 20% phosgene solution in toluene (1.1 nL) at
W@ 20806388® reaction m xture was then all owed tBCTVEPIN1/014460

roomtenperature and stirrédl for 1 h. ‘The reaction

m xture was concentrated in vacuo, redissolved in

ethyl acetate (10 nL), and filtered through a pad of

silica gel. The solvent was renoved in vacuo to give

@iethbh&phb&pﬂler}mmmglsntfam) acetiolacid|(¢$ ;120D 120 nBnol) was coupled to piperidine-

S LN A CTC T T A

accordils PRleihoas aﬂ@%ﬁ@é@qﬁ‘éﬂti@é otééec?( aék:o?d-}ﬁg & eh BURPRNEBE resin-bound

in a solution of Fnoc- JVMeazaAl a- C , 0.16 mmol)
compawd YIsEcayed agaordipg tarmethod 2n thmﬁqsyltmg cm@e phospt®nie gcid diethyl ester
was d%prf)%fteggacgoartd{nor afrglét oc% #;ana(it peunq?e'@ sz Ha%glrs%é 3&1 V\ﬁ I%P%@r_t (g%ve the title

compotndl afk)whittepliatEst(arz)ageqt gime .o met hod A, and washed
wi th anhydrous THF (5 x InL).
3- (D et hoxy- phosr horyl net hyl sul fanyl ) -2-(9i 7-

Example8or e{l'z Eeﬂiﬂ&lﬁ%ﬁﬁﬁﬁﬂﬁ&{wt%ﬂ(ﬂ@h’o%@w@ﬁh tﬁéléﬁi2(ﬁ4

w% and tri phosgene (13ng wer e

ethylcel gmovk)enpqrrduaﬂm H3-oue-PTHy S(Udfa@ylmjhyéhﬁh@@bg@q @élldt ly
collidine (48 nL 44 ng, 0.37 mml) was added in one
portion. After 1 min, the resulting suspensi on was

added to the resin and the tureowas agitated for 50
' gd and the resin

mn at 50 OC. Thﬁﬁ%ﬁkﬁfloﬁ

was washed with 7o oand deprot ect ed
according to netho g’f vmvg
Benzol[ & t hi ophen- 3-yl - 2- ( I J-f 1 uor en- 9%yl met hoxycar bon
yl am no) - propi oni ¢ aci @89 ng, 0.20 mmol) was coupl ed
to the resin-bound ani'fraccording to nmethod B,
subsequent|y deprotected according to nmethod A,

acetyl ated according to nmethod C, and the resin-bound
{2- Aminmﬁe[ar(d cdsnod b avieghtha o2 inghyloarbamnbplghpiperifiie 1 gt udiexo-

sphoni c acid diethyl ester wa r ot ect ed
propyBldan YPFIGYH o hosRlEe ECI&n@SlgL@Qetaae%?e Wl yas| wephgg with anhydrous
DCM r(g\ggq 5{?% &W%ﬁsgéﬁ&e@ .02 Sb1¥Bodt b€ bEALY RhERIRPUME @3 1A, 34 mg, 0.20
solid (mz): 743.4 [ M+tH+]". Exanple 7:
mmol)SymTﬂwénoss &fCM (0.7 mL). After agitation for 10 min, a solution of DIEA (41 uL, 31

mg, 0 %% él{u‘fl%ls L g{l\? ?(STEB{nL) was Jc)ilagél ﬁl) t%e réac 1on Eltl)t%lre%%rt naeg%é{llla?l _pgrtions over
1 h. The mixture was agitated for an additional 1 h and washed with DCM (5 x 1 mL). The resin-
bound compound was cleaved according to method D. The crude phosphonic acid diethyl ester
was deprotected according to method E and purified by reversed phase HPLC to give the title
compound as a white solid. MS (m/z): 657.2 [M+H'].

Example 9:  {3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-2-
phenylmethanesulfonylamino-propylsulfanylmethyl}-phosphonic acid



2- oxo- et hyl sul fanyl met hyl } -phosphonic acid A
(Di et hoxy- phosphoryl net hyl sul fanyl)-acetic acid o o |
wo 2005l063259 Mer capt oacetic acid sodi um salt (0.BAT/BP2084/614460

nmol ), iodonet hyl - phosphoni’z acid diethyl ester (1.0

g, 3.6 nmmol), and Na2Cg 3 (0.38 g, 3.6 mml) were

dissolved in a mxture of water (17 nL) and di oxane

(4.3 nL). After stirring for 20 h at 50 0C, the
{2—Amiaa{3tﬂ20(n—mbaﬁrwyMWaphmal’eﬁ?ylnahﬁgamﬁmwﬂb}lpq)egi@]icrﬁlAdyq)]l-yﬁﬁo-

of _approxijmately 10 nm,. The residue was acidified wt
Pfopyléulﬁlg}g‘ﬂ%%ﬁ 'Hl?@ﬁg}%%ﬂcp peid 58 @Rt Pactedmel) pvastwephed with anhydrous

DCM £ _S%tlgﬁl?;) Rd ﬁlés%%ncctgd)in_aTﬁﬁltﬁ%'mg%gHyl%gtﬁQﬂe%uff ofloffd 938 mg, 0.20

ried over filtered, concentrated in va
mmol)} i aghydorhBPCM (0.2 ndgnpfenagitasion fyrel 0 roin, pitidind/).80rhd)):was added to

2429 . . B . i .

the et eI e won agiatei o an Adgifonel b e ek iy DM 5 x

1 mL)i P&E rehimbbund JonZroex@etR ) sivkd avsdrdmk iy hethddNOSPRO Bhfle é)hosphonic
.. ,aci d(D et hoxy- phosphoryl net hyl sul fany”~-acetic acid (4

acid dighyl gstonwasanrolkeisd eeempsiag te angshqser ag marifiod by revsxsediphase HPLC

: L] - t b - -am de resin
o v Lo RERTR s R10BAN AL R AR
subsequent|y deprotected according to nmethod A TEed
resin-bound, co was cl eaved according to netho L
s D o Sl oot T e B pieriin 1
yl]-ethYRBIHSARRHSALERLBEGRE dligg to method E and purified by

reversed phase LCto give the title conmpound as a
white solid. Ms (nfz): 494.1 [ MWH+]. Exanpl e 8:

A R R A A el SRR < 2B £
pi peridin-I-yl]-3-o0xo0-propyl sul fanyl net hyl } - phosphoni c
acid
{2- Ami no- 3-[ 2- (| - car banoyf - 2- napht hal en- 2-yl - et hyl carb
anmoyl ) - pi peridin-1-yl]-3-0ox0 yl sul f anyl net hyl }

- phosphonic acid resin (Squgz 40 mmol ) was washed
W t h anhydr ous Sﬁ
OEt

o™ okt
A solution of piperidine-2-carboxylic acid methyl ester (0.11 g, 0.74 mmol) and thiirane (66 plL,
67 mg, 1.1 mmol) in toluene (1mL) was stirred in a sealed bottle under an argon atmosphere at
110 °C for 17 h. The solvent was removed in vacuo and the residue was dissolved in a mixture of
water (3 mL) and dioxane (0.75 mL). Iodomethyl-phosphonic acid diethyl ester (0.20 g, 0.72
mmol) and Na,COs (78 mg, 0.74 mmol) were added to the reaction mixture. After stirring for 22
h at 55 °C, the reaction mixture was allowed to cool to room temperature and a solution of LiOH
(75 mg, 3.1 mmol) in water (0.30 mL) was added. The reaction mixture was stirred for 28 h at
room temperature and for an additional 2 h at 45 °C. The reaction mixture was then concentrated
in vacuo and the residue was purified by reversed phase HPLC to give the title compound as a

colorless oil. MS (m/z): 340.2 [M+H+]



DCM (3 x 1 nlL) and suspended in a solution of benzyl
chloroformate (34 nL, 34 ng, 0.20 nmol) in anhydrous
wWOONS(063259 mL) . After agitation for 10 m n, a SBCT/EPZING/014460
of DIEA (41 nmL, 31 ng, 0.243mmol) in DCM (0.6 nlL) was
added to the reaction mxture in three equal portions

B RS B A e e B BB R L
ahymunwﬂnﬂﬁﬁhmwpﬁoqﬂﬁ@uﬁﬁuaccordlng to method D. The crude

phosphoni c acid diethyl ester was deprotected
according to nethod E and purified by reversed phase

HPLC to give the titl rrpHourjd as a white solid. M5
(mz): 657.2 [ MFH+] . E;EEEP '

& g,
{3-[2-(I-Carbanoyl-2-naQ$5haEe2-2-§I-ethylcarbannyl)-p
i peridin-l-yl]-3-o0x0-2
phenyl met hanesul f onyl am ﬁ‘q -Rro | fanyl met hyl } - phosp
honi c ™ on
aci d{2- Am no- 3-[ 2- (| - car banoyl - 2- napht hal en- 2-yl - et hyl
car banoyl ) - pi peri di n-1-yl]-3-oxopropyl sul fanyl net hyl } -
-[2- (ﬁ%ﬁ%&??ﬁb%ﬂl%eﬁﬁ@du&aﬁ?@eﬁ%ﬂ APerfaiRd-2- c\ﬁﬁﬁx}{)\@@hﬁadw(km mg, 70

suspended in a sol ution
pmol) oHEHR (Y14 met fiinesal), fapinoehhaphtlapder(- Zalwgopl@lag@dmb‘i )ng, 70 pmol),

s DIEh P 24550 0 T 1 ML R B0 e 70 o

was théh %d&'édxﬁlu&ﬁ: PRoRe thetveehrbwly araishlitianalfte? 2 @tl’ldom temperature,
washed with 'DCM (5 x 1 nL). The resin-bound conpoun

nd
the remm@nclln@gu@dwa@ conetinfated gn mached e rasdiec as @artitioned between ethyl

o OESREPILPL B SaHLS) RSS90 P AIE 8 cxca w1

M aqubﬁhsCNEz@(gs' @ex 2 el The eombined ld)lﬂghnasla&ex\sllw&re dsied Ioder ]N/ﬁSOA,, filtered,
(mz): 677.4 [ MtH+] . Exanpl e 10: nthe

and cqupenipated It ¥ BENTRF IQSHHH&&I‘H%@ ghosp] 91110&"!‘6{/ ﬁwﬁ% REY P gleprotected
accordk%e td Aidtndd/ Bl andEibeb Gt @ TRl i teveRBODRRYNHPIECIH give the title

compalmfl 2s 6 Biletchokiy - MBqap)o430. 4BV Sul f anyl ) - et hyl ] - pi peri
di ne-2-carboxylic acid L g Et O P"OEt A solution of
pi peri di ne-2-carboxylic acid nethyl ester (0.11 g,

Exam@g Ku nmtﬂes?sndof h '{Q-T,ﬁﬂﬁte(rﬁﬁut'ﬁearb@%oﬁgz nlaFﬁthHRHJQ)ylLdﬂlylcarbamoyl)

ene was stirred in seal éd bottl e under an
piperidingeyl] -@tmghglselfmlmethyl} —phosphomc acid

A 1-[2-(Diethoxy-phosphorylmethylsulfanyl)-acetyl]-piperidine-2-carboxylic acid

o)j ©
s
l\OEt

0* “OEt

Piperidine-1,2-dicarboxylic acid 1-(9H-fluoren-9-ylmethyl) ester (0.52 g, 1.5 mmol) and trityl
chloride resin (0.50 g, 1.5 mmol/g, purchased from NovaBiochem) were suspended in anhydrous
DCM (5.9 mL). DIEA (0.37 mL, 0.28 g, 2.2 mmol) was then added and the suspension was
agitated for 1 h. The solution was drained and the resin was washed with methanol (2 x 5 mL), a

9:1 mixture of methanol/DIEA (5 mL), DMF (3 x 5 mL), and DCM (2 x 5 mL). The resin was



110 OC for 17 h. The solvent was renoved in vacuo and
the residue was dissolved in a mxture of water (3 nl)
war@sdsxzane (0.75 nmL). | odonet hyl - phosphoni ¢ BCT/@P2004/014460
di et hyl ester (0.20 g, 0.724mmol) and Na2CC>3 (78 nm,
0.74 nmmol) were added to the reaction mxture. After
then cxfd Bk The 5o BER O e PR R P Bt - yimetiy)
ester %és@" (0720 "Gy 3was MIFPrdtettod \Naat:ecﬁrd{r@ 30 nin)ethmﬂs Addend (diethoxy-
he reaction m xture was stirred fqor 28 g} roogl hod B.
phOSphowhp@thakswlﬁ@YémFeﬂéﬁClér{Odécﬂ: PiSeramod wasgoupksdgecorgng to metho
feactio r h LEcHeR h@t\éé%ﬁléadfmnms
e reif 855 L RIS £ TG (ARCSRM AR Loavagth 200
hexaflugtasprophe-2tdltsbition ipDUMd (4s 3ankpiratet eg@tl@nlfor Mmrlz%ach case. The

solvent{ozit{@wmb@%l E“%m$ vos FAphteAldr e eie i B3 BAmBY YL @ velow

1 MY di - ethyl sul fanyl met hyl } -phosphonic acid
oil MSi (UE/? ?D et['ﬁ/I oxy- phosphoryl net hyl sul f anyl ) - et hyl ] - pi peri
di ne- 2-carboxylic acid (24 ng, 70 nmml), HOBt (9.4 ny,

0. TR B Ay BB - M LSRR -

ethylsu‘f’ﬂaﬁﬁieﬂ bRodbnic@eid nL). WSC (13 ng, 70 mmol) was
hen ad d in one portion to the vigorously stirred

soI ution. After 2 h at roomterrperature the reaction

m xture was concentr at in vgc The residue was
partitioned between et L%((SO m.) and 1.0M
aqueous Na2C 3 (3 nL), the Ror gani ¢ | ayer was
extracted with 1.0 M & ous (2 x 2 nL). The
conbi ned organic Iayers over Na2SO4,

filtered, and concentratg,ﬂ\an vacuo. The resulting
crude phosphonic acid diethyl ester was deprotected
according to method E and subsequently purified by

-[2- (]Iébﬁ 5% Seg?sl%goryﬁ}g’_@%ﬁ gfgnﬁjg%&?h?ﬁ?%ﬁ?ﬁlgﬁ&wg 23d 340 mg, 0.11
mmol)S?{r{H beaﬁhlﬁow tert-butyl-3-naphthalen-2- yl-proplonamlde (30 mg, 0.11 mmol) were
| -ter?-butyl carbanoyl - IE‘E q}o ﬂg lh B oster was

coupled tﬁem@r;dmg tp |eg§@1ﬂp1@| HIB.1Thg pespl tBB%oC tR EH%F‘ t ‘i Y estet
id dissol d in a mixture of ACN 2 mL) and

dep rotic?Taggc%B?ﬂ%}:)ojl% e osprr%lre ;fsrlrel%eh“y/ass dfsfoa‘ﬁeyl )-acetyl] - ( )
water {10ini§-add aBs lpBIX@'jT the sabitngis adjusted to 7 by the add1t1on of sohd NaHCO:s.
After stirring for 20 h at room temperature under an argon atmosphere, the reaction mixture was

concentrated in vacuo and purified by reversed phase HPLC to give the title compound as a

white solid. MS (m/z): 550.5 [M+H"].

Example 12: Synthesis of {2—[2—(1—carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)—piperidin—1—
yl]-1-methylcarb amoylmethyl-2-oxo-ethylsulfanylmethyl}-phosphonic acid



O P OEt Piperidine-Il,2-dicarboxylic acid
[ -(91 7~fl uoren-9-yl nethyl) ester (0.52 g, 1.5 mmol)
w@ae@snei2zsyl chloride resin (0.50 g, 1.5 nmol / gPCT/EP2004/014460
pur chased from NovaBi ocheny’Swere suspended in
anhydrous DCM (5.9 nL). DIEA (0.37 m., 0.28 g, 2.2
A, MBLCawesy-bligR RIS MRS BRBRNT-BRPRS1[abéradifsl 2 carboxylic
. for_ 1 h. The solution was drained and tI}])e resin was
acid mothyhestbrwi t h nmethanol (2 x 5 nmL), a 9:1 mxture of
met hanol /DIEA (5 nmL), DWF (3 x 5 nL), and DCM (2 x 5
m.). The resin wasthen dried in vacuo. The resulting
pi peridi ne-1, 2-di carboxylicraygi d
| -(9/7-fluoren-9-yl nmethyl) eg Oresin (0.20 g) was
deprotected according ® t CgaA, and
(di et hoxyphosphoryl met hylisuf f anyl ) - acetic acid (0.13
g, 0.55 mol) was coupl ed acgording to method B. The
resin was washed with DCW4Q5@§>1 m.) and subsequently
treated with a 20% 1, 1, 1, 3, 3, 3- hexaf ruoro- propan- 2- ol
solution in DCM (4 x 3 nL) under agitation for 30 mn
[ - e, I t. of , the conmbi ned filtrat
5-0x 2 e S I e o FR R Sl 25 ammo) was
dissolvge! ipvardiyrouVSDMMIF 2J6 354. 3nd MpipttidiBe-2-carboxylic acid methyl ester
§12-_[ Z;N%) -tert-butyl car banpyl - 2- napht hal en- 2-yl - et hyl ca
hydrochlosifg 3-8pgp8r1i drpel) “Was| 2 egx‘@ettlwy plaed seaghigi trRixtyre, followed by
. - e - .
o RSP Z0 P L Aok LoD e 80;min atrom tgmperanure, the
solventl was aehoved4@ vguo Gndl lthemredifuands 2Aisoived-in ethyl acetate (60 mL). The

. L-fe/""butyl -3-naphth n-2-yl - propi_Qnam de (30
solution W% SHBEPERE SGU0HF SR Ko TS g8ih Dk ey Spn dlered, and
concen‘érﬁ‘élili;z b8 L T @ RMRSRAOBIs o186 & Ahstdd oiev?’ﬁtg{l gg"ﬁv\gg and dioxane (3

eprotected according to nmethod E. The resi
mL). Ieflogeathyierhosphoaioniotd dreshdfesikeND.63 2xi2)3 mmablvand sulistquenily NaHCO,;

and t he.pH of ol utiqn s_adj ust to.7. by t o
(0:59 g5 aR e sl o Rikas e Plp B Ay Psfingfon,Mp et 55 °C, e
reactiofi @ORIEEWRE EeidehiRatbd BLTaRD ta0IMuAé BPEREkitatd1@0 mL.. 1 M aqueous
reaction mixture was concentrated in vacuo and

Na,COp (1 il )etlashgdded viad deiaqisasesepiian wes grivastadnwith jethyé acetate (10 mL).
The aqﬁgqug%q Wik tﬁeﬂ‘@éiﬁﬁleﬁ%ﬂt}g6 l\bfsaq(lggﬁ)ﬁ(l?%opﬁ 1[ M_d_lél_)ltra'cted with ethyl
acetate (3 x 30 mL). The combined organic layers were dried over NaySO,, filtered, and
concentrated in vacuo. The residue was purified by flash chromatography over silica gel (elution
with DCM/methanol/acetic acid 40:10:1) to give the title compound as a colorless oil. MS (m/z):
426.5 [M+H"].

B. 1-[2-(Diethoxy-phosphorylmethylsulfanyl)-3-methylcarbamoyl-propionyl]-piperidine-2-

carboxylic acid

-
EtO c'>E(t)



Exanpl e 12: Synt hesis of
{2-[2-(1-carbanoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) - p
w0 p@sioaizeg | yl ] - | PCT/EP2004/014460
- met hyl car banoyl net hyl - 2- oX6- et hyl sul f anyl net hyl }
- phosphoni ¢ aci dA.

] 3 = 2= dj - I sul.f.an -pro.. .
13-t SR 2ok BB BA L A0A iBOSic i
methyl( Bst@x (821125 0i 19~ tmiof) enod mﬂﬂt}:'h&hi-n[el (ZgMoita}Tﬁ{inlg_aan; §l1§-r@mol) were

. . n
courti 3858 o Rnf 0B, Pl B 3500 B vt i (1 D)
and a sERitiowl ofeSOBT (5HyEE o s Bk dIRin(Wat38(0%0 I%L}wﬁ}fﬁéaed‘!\@ger stirring for 4 h,
added to the stirred reaction m xture, fol [ owed by

the reagfieppiixErayas eqnsenittedrBact . Tie msidu@weOpgtitianed atwkdn cthyl ethyl

t ] erature, the l.vent S
acctatdtSufil) AR Tl o shERTob R RLEIHGE van A TEU e M Raueous HL 1o pi
1, and exhytted oatiatipyl &ta )4 xThenI90Mut icombuRg @xidiatiRes Wetddried over

agueou Hgl gZ M 2 x 4 m_%, dried over Na2SO4, .
NasSOp YFPE End Aot ceitedio paewat 8V dbueraderhide compeiied ome colorless oil
IS ifya m xture of water (8 nmL) and di oxane (3
MS (m¢rri12) éﬁl%aﬁglnﬁﬂiyl - phosphoni ¢ acid diethyl ester (0.65 g,
2.3 mol) and subsequently NaHCC>3 (0.59 g, 7.0 mmol)

C. R PO Rt s el il oo e Sias

thyl6ABEROYIaBA-1-Bx e YBu Ry 4@ hoRPiRxi matel y 10
e yrn_. 1 aqﬁ}gous NaZ%dlB (m) ly1\%&31[]%10gf)olded and the

aqueous solution was extracted with ethyl acetate (10
nm.). The aqueous | ayer then acidified with 6 M
aqueous HCO to pH 1 and xtrak}LgQ with ethyl acetate
(3 x 30 n.). The conpi nedYorlgani cNtayers were dri ed
over Na SC, filtere oconcmd in vacuo. The
resi due was purified By ¥ ash ch gr aphy over
silica gel (elution vvitlb, C met hanol /acetic acid
40:10:1) to give the ti t9 e conpound as a col orl ess
oil. M (mz): 426.5 [ MtH*]. B.
| -[ 2- (D et hoxy- phosphoryl net hyl sul fanyl ) - 3- et hyl car ba
Crude noly[2-@tieghionryhdspporpndtiylme iy ])eametnidarteanasil-grdfibiyY|-Piperidine-2-

CarbOX}(?)ﬁCo acid (36 mg, 84 umol) and 2-amino-3-naphthalen-2-yl-propionamide (20 mg, 93
umol) were coupled according to example 10B. The resulting crude phosphonic acid diethyl
ester was deprotected according to method E and purified by reversed phase HPLC to give the
title compound as a white solid. MS (m/z): 565.6 [M+H"].

Example 13: Specificity of inhibition of certain enzymes by compounds according to the

present invention

In order to characterize the specificity of various compounds the following assays were
performed. PPlase activity of hPinl, hCyp18, LpCyp18, hFKBP12 and EcParvulin was
measured using the protease-coupled PPlase assay according to Fischer et al. (Fischer, G.; Bang,
H.; Mech, C. Determination of enzymatic catalysis for the cis-trans-isomerization of peptide
binding in proline-containing peptides. [German] Biomed. Biochem. Acta 1984, 43, 1101-1111;
Hennig et al., Selective Inactivation of Parvulin-like peptidyl-prolyl cis/trans isomerases by

Juglon, Biochemistry. 1998, 37(17):5953-5960). For hPinl measurements Ac-Ala-Ala-



OS
Et OH?I - [ 3- Car boxy- 2- (di et hoxy- phosphoryl et hyl sul f anyl
WO 2@sopi2eny| ] - pi reridine-2-carboxylic acid nmep@yEP2004/014460
ester (48 ng, 0.11 mmol) an@ nethylamne (2 Min THF,
82 nmL, 0.16 mol) were coupled according to exanple

ser(Pd;Q%)TPﬁ) PNA #s ¥ A8 BNBstﬁfE‘ a% ﬁf@éﬂhﬁ%%\é@%u;aﬂoﬁf 0 wg/mi) as

and a solution of LiOH
an 1s%@respeg@czgrqﬁq@)se wégtl‘adsd ea@basm:famentssapﬁ pthien g?FrIa:sres 4wlsne infge with the

Subsuaéac @gﬁa/;nss)ﬁ%gé Tt o CE& Zf"i‘%gt ﬁ@? Vac‘#?ﬁse a@é‘t’%t{}ﬁ’sm (final

concenunatmmnwo/vag/ml) (11193 Eﬁsiys The ;ﬂ%@@a@ ih YfHal V1B 'v@lﬁ%&egf 150 ul at
, and extracted with

fnal GEEEAREOTIOKE PAREF B Th Db AGYHGE sdrrl\gatmcérpﬂ byt sMuBeRarvulin and 20
nM hHR B2 OMBhediFeSO%nd f1b éﬁﬁeﬁbs@ﬂg pcégpc‘l:ee ﬁ%gﬁg\fﬁcep% 7.8). For

to glvet e crude title compound‘a
inhibitn (GWQ)IHGMQSOQ Of N1 of €ffector freshly diluted from a DMSO stock solution

were icﬁdg%l.i ’Efl?] aimoi}pﬁa ?%@Yﬁgﬂ"&%qﬁgﬂﬁs&é{t&} euta @a/ul:}? g)r(pbe?{rrnoeynlt)us?lally below
0.3% Zv/oxOAﬂtﬂaxétﬁjﬁlsf@aﬁél JREY by -RARBANON ot ASE ITEVNY VR forformed by

ude
obserwmg zhe( dileashddrnisieanibhoray 1396t iy | with faalMR J008- UsY Viigl spatibephotometer
.car

(D}'Hegg rr?{g{ . ?9%% gyeic]_: g?ﬁllﬁ%r ﬁg glﬁ ggh‘{%ﬁgpg o) fs%dopﬁrsb?%ﬁéﬁt@ gonstants ko in

presengc@ @f rPG’,Ia&Smﬁl‘fD}]’I)isd/ﬁf@t&Otb@% V@lgﬁ Iﬂlgcﬂ ggtlg%ctttgil g(i%ﬁg’lé’ |cgrétrlglr1t1on of the

The resul ting crude
non-c %Rggz%ﬁ?a@fl%t (&q)- &Eléléﬂ@iﬂn@ollst&n {Grodwereaerdcgaied fuss BigmaPlot 8.0
(spssyeversed phase HPLC to give the title conpound as a
White solid. M5 (nfz): 565.6 [MH+]. Exanple 13:
Specificity of inhibition of certain enzynes by
tot present invention In order

S MR PR MR S —

were usb® foll owi ng assays were performed. PPlase activity
of hPinl, hCypl , LpCypl8, hFKBP12 and EcParvulin was

T-1: Protein interacting with NIMA (-kinase), hPin1

T-2: First described human Rapamycin receptor, hFKBP12

T-3: Human Cyclosporin A receptor with 18 kDa molecular weight, hCypl8

T-4: Leishmonia pneumophila virulence Cyclosporin A receptor with 18 kDa molecular weight,
LpCyp18

T-5: Bacterial Juglon sensitive non proteolytic enzyme, EcParv

These rotamases are known in the art. Their production and characteristics may be taken from

the following references.

Review about all PPIase families
Gothel, S. F.; Marahiel, M. A. TI Peptidyl-prolyl cis-trans isomerases, a superfamily of
ubiquitous folding catalysts [Review]. Cell. Molec. Life Sci. 1999, 55, 423-436

Pinl



nmeasur ed using the protease-coupl ed PPl ase assay

according to Fischer et al. (Fischer, G; Bang, H;
woe@k/ 063259 Det er mi nati on of enzymatic cat al ysi SPEDEP100€014460

cis-trans-isonerization of 7peptide binding in

prol i ne-contai ni ng pepti des. [German] Biomed. Bi ochem

kPt g71984 ﬁB 1101-

K RacTitst Pofof UBsb vl § 13?5 15 Iéeﬁlﬂilg%q .Pa%?dyﬁﬂ%ﬁei fShietde essential for

regulaﬁd;rsbﬂxhﬂﬁsis.IA&@J&’@H&SG,S_?SWS‘MJQWDH Bi ochemi stry. 1998,
37(17):5953-5960). For hPinl neasurenents
Ac- Al a- Al aSer (Pq 32) -Pro-Arg-pNA was used as a

t. l .
vt 0BT SO MPSS 1, 1, ANCETY T 050 T8 e, 1.0

Xu, J.oKuetger; Kﬂlsehms MeWe; magheniG.h Qahtdey Ibst.y dtveK pBpSéqhence-specific

and. PR AR PP HPor PO nPRFYSThe  ade o enilot  regulory

mechaBRH]. SERBE 199722f4,1957.198¢11 on vol une of 150 nl at
final concentrations of6 nMhPinl, 10 M hCypl S, 5 nM

LpCypl , 20 nM EcParvulin and 20 nM hFKBP12,

n raep tide i.n 35 niM_.
shen, JERRRRIEL oy PR bR WY HhckepBr TRL st Entif oo Ppicn-protv
isomer@ée Bfrflelihoy a1f1d eégmﬂatesinimhe@p&ﬁ@apao ofdiRC KGRk Widvempm. 1998,
wer e added. The anopunt of sol vent was kept constant

12, 704472%i n each experinent, usually below 0.3% (v/v). All
reactions were started by addition of protease. The
test was perforned by observing the released 4-nitro

EcParsalihi ne at 390 nmw th a I\/RSOOO UV/ Vi s

op ne t a. were_eval uat ed
Rahfel§§%§ B énfvffpndgﬁi e dendseHoro A BroB ey iftsqsomerase from
Escherkd@otdli. WE@%@?&%@;S‘)DﬁDB@?%S‘@‘W PPl ase/ ef fect or,

respectively, and corrected for the contrlbutlon of
the non-catal yzed reaction (ko). Inhibition constants

Rahfe]_{d?ﬁog\\}l\ﬁcﬁ%%gglgﬁggé %tgﬁ)%gﬁl : Si %ngllz{glget‘il Sl\/ggﬁggsésger-r EeConﬁrmation

of theb&li@BenSf b OtheHdf faﬁﬁ@nbm@h@%%?ﬁdﬁfﬁrgﬁyﬁ@%&@aﬁlsmﬁbﬁe%&d ‘Amino acid
T-1 : Protein interactin MA™ (- ki nase hPi nl

sequenge gad mcp@blr@@wpdmwnmfmmhap@mwwd@ae 52, hEKBB4 2
T-3: Human Cycl osporin A receptor with 18
| cDanol ecul ar wei ght, hCypl 8

FKBPs (including FKBP12) and Cyclophilins (including Cyp18)

For recent reviews on cyclophilins and FKBPs and their effectors, see: (a) Fischer, G. Peptidyl-
prolyl cis/trans isomerases and their effectors. Angew. Chem., Int. Ed. Engl. 1994, 33, 1415-
1436. (b) Galat, A.; Metcalfe, S. M. Peptidylproline cis/trans isomerases. Prog. Biophys. Molec.
Biol. 1995, 63, 67-118.

LpCypl8

Schmidt B. Tradler T. Rahfeld JU. Ludwig B. Jain B. Mann K. Rucknagel KP. Janowski B.
Schierhorn A. Kullertz G. Hacker J. Fischer G. A cyclophilin-like peptidyl-prolyl cis/trans
isomerase from Legionella pneumophila--characterization, molecular cloning and

overexpression. Mol. Microbiol. 1996, 21,1147-1160

In order to cluster the various rotamase inhibitors the following classes were defined with “A”

indicating the most potent rotamase inhibitor.



T-4: Lei shnoni a pneunophila virulence Cyclosporin A
receptor with 18 | cDanol ecul ar wei ght, LpCypl T-5:
w@Bawses3i2ad Jugl on sensitive non proteol yti c enEgIVEP2004/014460
EcParv These rotamases are7known in the art. Their
production and characteristics may be taken fromthe
follow ng references. Review about all PPlase famlies
Gothel, S. F.; Marahiel, M A TI Peptidyl-prolyl
A:ICso €01ScNIr ans i sonerases, a superfamily of ubiquitous
folding catalysts [Review]. Cell. Mdlec. Life Sci.
B: 1 uM198go <5H) 1M23-436 Pinl Lu, K. P.; Hanes, S. D.; Hunter,
. . 9 human peptidyl-prolyl isonmerase essenti al
c: 10“1%07@583(30a‘ﬁ‘|don of mitosis. Nature 1996, 380, 544-547
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w@eiodfo&2p®R- ( 1- Car banoyl - 2- napht hal en- 2- yl - et hyPCHEPZEN®D§14460
|')-pi peridin- 1-yl]-3-0x0-25(5-phenyl pentanoyl ani no) -
propyl sul f anyl net hyl ] - phosphoni ¢ aci d
{2- (3- Benzo[ b] t hi ophen-3-yl - 2-{6-[5-(-2-(6-hydroxy-3-o0
x0- 3H xant hen- 9-yl ) - benzoi ¢ aci d) -
whereinr RY,&RS] RﬁeRﬁalﬁfng,rﬁ%ﬂw ORGP ari ‘D &) R'f, 2R‘(7J REarbamd’, R, RZ,

R, R R 0 oy T At LA et ny ). SN eolapd fiom the group
compr{s'f’né a1 (EEI@%IP?”&YASU@E&@HMIP AlrABh2alN1; §1§‘tmilhﬁ§c[ b ik, branched

peridin-l1-yl]-2-[2-(2 di oxol m dazol

alkyl, Aulgsmutgt‘@qayq:}md-. alafl- dkenvd-snatgby plggmylaﬁ%h@tq@atgalght alkenyl, branched

alken}fl u%gthtlu%égb r%%%%dl QIEenﬁ' dp?}l%qﬁna?’ll’en-aig yl %lle¥r)f¥31/’l %:ualljrs %%lﬁ%iy th%l%ht alkynyl,
brancheﬂeillt}dlly[] shibgtithite@ bfaZIchc}(bzlﬂEh@X,ydyaRﬁﬂwﬂ astbgtifited cycloalkyl, cycloalkenyl,

ropyl sul f anyl et hyl ] - phosphoni ¢ _aci d
Substlﬁ{léed[ %fcgqall@avb &ﬁﬁwcygb/ha%tﬁ%tﬁaﬁeé heErgayel, hlyplé%r%%%e;i Agterocyclyl,

botifuREY i drsiikac GxRsde rdfiags bstituted poly-
S ony i aﬁ%no -pfo fsu??ghﬁ1%é?L(f} pﬁ%?ﬁ e et PO
unsatlmaiﬁcdj heterocyclyl aryl substltuted aryl, heteroaryl, substituted heteroaryl arylalkyl,

sub Stlﬁgjgeé]r ?ré{fa:l}cyi?a@qk%j:rgg&hﬁlgyl épuggggp%ter(oégyl Eﬁf(}t}y hgt%go%?/&oy}/allgyl psub stituted

and he®4BcFd1a%9l, bl biR@udh Gal iih@ébé‘nheﬂtiy P&Rlehél MBeratcaitbonyl | -
am no}~ propyl sul fanyl met hyl ) - phosphoni ¢ aci d

[3 [2 (1 - Car banmoyl - 2- napht hal en- 2-yl - ethylcarbannyl)-p
and th% Qﬁ{s ﬁgcﬂ‘latlfe dyso%va’?’ %ﬁ? F?od&ﬁ%sﬁpﬁgﬁ(z b:glz gyl am no) -

{3 [2 (1- Carbanoyl 2- naphthalen 2 yl - et hyl car banmoyl ) -p
i peridin-I-yl]-3-0x0-2-
2. The ‘&W%Vgﬁﬁcq{gﬁﬁttﬂefﬂaé]ﬁlel ?@5@%%% Ani fo]A propl stidRinare absent;
Inethyl} phosphonic acid
where{nSRS[ R°fahd ngramﬁhWhezelnéfﬁhlwaWém%Qﬂ- whérgingearefoeabby Z)is pither -S- or

-0 R GG NG SR, Pt YRS A i either-

C(0)-afi &H,-; wherein both X and X? are -O-; wherein A® is —C(0)-O- or -NR*-C(O)-,
Carbam%%_ - napht hal en- 2-yI - et hyl car bano 1)-p

where{m&e,(&p‘ﬁ)m af fap FINR (6%} 2 r- £40PO- is covalently bound to V; and
wﬁmﬁ¥¢%39§9¥89ﬂgg9Q%&ﬁ”ﬂn) 3- oxo- propylsulfanylnethyl]-pho
Sp

oni ¢ aci
{2-{3- Benzo[b]thiophen 3-yl-2-[(pi peridine-4-carbonyl)

-am no] - propi.onyl a -3-[2-(l¢ | -
3. The compoulld FleccoFJ?dmgX‘io C{le I, where[m \7\51, Wazr, %‘,HRY, A’ A4, A’ R%, R* R®, and R®
are absent; wherein R’ is -H; wherein W is ;\C—; wherein preferably Z is either -S- or —O-,
more preferably —S-; and wherein preferably Y is -CH,-; wherein preferably A’ is either -C(O)-
or -CH,-; wherein both X' and X? are -O-; wherein A® is —~C(0)-O- or -NR*-C(0)-, whereby the
C-atom of the -NR*-C(0)- and —C(0)-O- is covalently bound to V; and wherein R* is -H or

lower alkyl.

4. The compound according to any of the claims 1 to 3, preferably claims 2 to 3, more preferably

claim 3, wherein R® is —H and wherein preferably A° is absent.



2- napht hal en- 2-yl - et hyl car banoyl ) - pi peridin-1|-yl]-3-o0x
o- propyl sul fanyl net hyl }- phosphoni c acid
w¢ 200586 BNz o[ b] t hi ophen- 3-yl - 2- ( 2- pi perazi n-  PCT/EP2004/014460
1-yl -acetyl am no) - pr opi onylam no] - 3-[ 2- ( 1-
car banoyl - 2- naphthalen 2-yl - et hyl car banoyl ) - pi peri di n-

5 Tl ARy GRY s ALY DGRB8,y o'

selectd@frmrtbagmjap)comppemgd]\]ﬁ- -C(O)-, -NR* S(Oz)- -NR*-C(0)- O— and wherein R®
| sul f.anyl ne oni ¢ _aci

s slgo o e T RT RAEHORTMY 2 GHLRGE o BSogiiy Dp optionally

substituRRY heieRodrtyY(lidwe- 9]?!(91)2 -optionally substituted a1y1 and optionally substituted
phenyl acet yl am no- pr pyI sul f anyl net hyl } ghos phoni c
heteroggil,goreferably optionally substituted phenyl, optionally substituted phenyl-(lower alkyl)

and rr[o%e rp? &{e 93"1 %@%&9 Inugo Qgﬂ{lg&%h er}/ !—3 ?% C%%%&}lsﬁfanﬂethyl

- 0X0- pr 0 ’am no) -
monolml@-byﬂl@/ﬂﬁu]lfmnylhﬂhiyl, hy44}(mqm1bhslpt1ﬂmnyzi) 4- oxo—butyl 4- (dlhalo-phenyl) 4-0x0-

h I hyl b
butyl; %enﬁ éé 5@5@1—% {;p?tﬂgl O“A’ l‘gllal?ﬂhha ﬁyz}nélu%yg ;%%%ia%g { 3 1ndependently
selecte?f ﬁ’@ﬁ‘iltﬁéjélfo ﬁ}fbﬂgﬁglﬁé ]—Hpﬂlg%&k}@[nélﬁylac' d

(2- Bi phenyl | -acetyl am no)=-3-[ 2- (| - car banoyl -
aph. t hal en- 2-yl - et hyl car banoyl ) - pi peri di n-

o R S TR 505 B e's%wms o5
2- (I -dar banoyl - 2- napht hal e
wherep éwné%\h;qec arbantherringt ped Uara alkyl preferably lower alkyl, and wherein the
dashe Xl BB R SRS IO 5) ) anbavanl o 2kal - NH 2
Ac- Bt a- Cys(CH 2- P(O)(()—|)2) Nl\/leazaGIy 2Nal - NH 2
7. The GaIcUni 4 S LR BR ey PERPOHYTAE RyP b TOHOBHEHIL olicns 410 5,

WhereﬁlcRzjs 18 —H or lower alkPll Wherem the dashed line is a single bond, wherein T is -CHj-
2- 2- napht hal en- 2-yl - et hyl'car bam)yl)

and whprem dii 151 s¢leqtbq ﬁ@mobb@ Eropy tauprisirg (b hy| Wherghosistsitgteger from 1

to 5 al{dggrﬁéeéa(b)}}' %’r%ioﬁo-' 3-[2- (I -carbanoyl - 2- napht hal en-2-yl -eth
yl car banmoyl ) - pi peri di n-1-yl]-3-oxopropyl sul fanyl net hyl

8. The}compound according to any of the claims 1 to 7, preferably claims 2 to 7, more preferably
claims 4 to 7, wherein R’ is -H and wherein R'® is selected from the group comprising
substituted lower alkyl, preferably aryl-(lower-alkyl), heteroaryl-(lower-alkyl), cycloalkyl-
(lower-alkyl), heterocyclyl-(lower-alkyl), and more preferably optionally substituted 2-
naphthalen-2-yl-ethyl, optionally substituted naphthalen-2-ylmethyl, optionally substituted 2-
phenyl-ethyl, optionally substituted 2-phenyl-methyl, optionally substituted quinolin-7-ylmethyl-
, and optionally substituted 3-isoquinolin-7-ylmethyl.

9. The compound according to any of claims 1 to 8, preferably claims 2 to 8, more preferably
claim 4 to 8 wherein A’ is -NH-C(O)- or NH-C(S)-, whereby the N-atom of each of -NH-C(O)-
and NH-C(S)- is covalently bound to R, and wherein R' is selected from the group comprising
-H, optionally substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, preferably optionally substituted lower alkyl or -H, and more
preferably optionally substituted zerz-butyl or optionally substituted isopropyl.



- phosphoni ¢ aci d
{2- Benzyl oxycar bonyl am no- 3-[ 2- (| - car banoyl - 2- napht ha
wereo2oyi2set hyl car banmoyl ) - pi peridin-1yl]- PCT/EP2004/014460
3- oxo- propyl sul f anyl net hyl ¥7phosphoni c acid
{3-[2- (I -Carbanoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) - p
i peridin-I-yl]-3-0x0-2-
phenyl met hanesul f onyl am no- pr opyl sul f anyl et hyl j - phosp
10. Thhcm'mpoancﬂ dccording to any of claims 1 to 8§, preferably claims 2 to 8, more preferably

PR T T T D T I

optionall@ r@u'BQEituteﬂr amyl, SU}btﬁcﬁfdM& nafituted RPAS Fﬂﬁ)ﬁﬂhﬁl}ﬂ%hgsﬁtuted heteroaryl,
3-[ 2- (I - Car banoyl - 2- napht hal en- 2- yI - et hyl car banoyl ) -

optlona]@ér ﬁtﬁqsﬁtqtecm heterogyzlylo - rpfesabdy pheligrajly substituted phenyl, P optionally
substltggeiﬁgylt}ﬁggon—%lylg %’ﬁﬂoﬂaﬁ&py's&%%ﬁ@é’ l VE%H}W athogﬁEb%q 1‘5; substituted

[1,3,4]1pRadi2zd]12- Casitsmity sibstitupdit 418 £0;426 akeled-hiy| car banmoyl ) - p
i peridin-l-yl]-2-[2-(4-chloro-phenyl)-
acet yl am no] - 3- oxo- propyl sul f anyl net hyl } - phosphoni c
11. Th'écddilnzpound accordlng to any of the recedmg claim. referabl clalms 2 to 10, more
Car banoyl - apht a en -et yl car banmoyl ) - p
preferabhe p]iaun$14 ol \}fheZelp bo(h4R nastdhRXarp th yl) -
acet yl am no] - 3- oxo- propyl sul fanyl net hyl } - phosphoni c
acid
12. Th{eBco[n%:oﬁithae&amgytb -adyARhé hadcedimg-Jdine! Pk asih k)2 & 10, more
peridin-|-y chl or,0- phenyl ) -

preferablbﬁ&m@aﬁykyiérwhﬁsymsli ofesl BY |e§<eh f ahpsahet prpicrtipg P, Whereby

proferdly BEGH B2 e each 5 indepspdently seleried G the erou pympising 22
dimethyperdipdomAdxynhdihd; @dlarbﬁoxmhﬂbonylphﬁﬁyﬂh)f} and 2-acetylsulfanyl-ethyl.

but yryl am no] - 3- oxo- pr opyl sul f anyl net hyl } - phosphoni c

acid
13. A d3npAmill peRkRATRYbmBo RRPRL BRI o AmY o T Bl PHGARATR fr

[ pe1£| nl nI-) I -yl ]?g or>l<l§02 [ (5- oxrgg;)t)(/)r rnolol |ér?ef- )ﬂsZ sdlected from
the grapeantpoisyg) - ami no] - pr opyl sul f anyl net hyl } - phosphoni ¢

acid

{2-[ (Benzof uran- 2- car bonyl ) - am no] - 3-[ 2- (| - car banoyl -
{2- (2—A&€t Tatihad- 3fbeﬁzd{b]‘tﬁﬁ)bﬂérﬁ%b?f@)/dn)yia:nﬂh@)i‘BJ[QJ(Tlcarbamoyl 2-naphthalen—

{6%0 3- 0xo0- propyl sul fanyl net hyl'} EJhosp oni c
2-yl-ethicagibampyl)pip rbémb}ywxmmﬁowaméﬂw JyPhosphgrie agiBanoy -

- B S R oSS oo DI AR i Copahrmoy geohbaten
2-yl-ethZepb3mAgBHpjp erﬁimXQd] Maz@lmmzﬂsmdzfaﬂylmtmnphdspaﬁmm adid3-

{2-(2- Acetylammo—?-% %/o b]zhlog}? en-3- -proplonyﬁa%nqg)l 59?5 ?Fggr%amoyl 2-naphthalen-
2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -phosphonic acid

[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-(9H-fluoren-9-

ylmethoxycarbonylamino)-3-oxo-propoxymethyl]-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[ 3-(4-chloro-
benzylsulfanyl)-propionylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-[3-(3.4-dichloro-
benzylsulfanyl)-propionylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[ 5-(4-chloro-phenyl)-

5-oxo-pentanoylamino]-3-oxo-propylsulfanylmethyl} -phosphonic acid



pi peridin-I-yl]-3-o0xo0-propyl sul fanyl net hyl } - phosphoni c

acid
wd@ 3005A63259 Car banoyl - 2- napht hal en- 2- yl - et hyl car PerBapiop4/pi4460
i peridin-1-yl]-2- 98

i sobut oxycar bonyl am no- 3- oxo- propyl sul fanyl met hyl } - pho

S TR ET I
pentanoﬂanﬁﬁd)}«ﬁr@@ilbﬂf&)ﬁhﬂeﬂ@ﬁ]@hd) @hﬁmﬁ ~a§1'1|d}1

- pr.o S - osphoni
2-6- @gaz[otbl?moz%énbaﬁw{ S5 b S O e R ahdypyol  acid)

I yl-
B A TR R T e ST

ethylcetrbmnoy]atq:)mbndm 1-y1]-3-oxo0- propylsulfanylmethyl}-phosphomc acid

{3-[2- q{ p(égr%aﬁgqﬂy% qga/lgg(-é—yé ethy. car amoy%) ¥1pere1ctl1rr]1y1 }Cfﬁ 2bﬁnay§ 2110520-
1m1dazl@h&ﬁ104§—)ﬂ)3e[cé@'fﬁﬁhlﬁ8] POxfpeiisilth AREHBL-Piésphobasighoni ¢

[3-[2- ({1 Sia[rlzar(lpylf%mmﬁhﬁ}m-%yha@mqa&amwb) -Riperidipy FdE2HArpoglohexyl-

acetyléﬁﬁ jé? rX lsuéfaﬁ 1?%%}%?%%8%3 1su lfi anyl met hyl j - phosph
{3-[2- @nC@rbamlogﬂ 2—naphthalen—2 -yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-2-[(2-0x0-

thlazohénBenzenes gatnglgy gqryy{/]lgylgaé}%rfra t&l}y ar]%%&%glé ac1<5] aphthal en

-(3: L -
B A i A e A T A
0Xo0- thuqzehdmam-¢armqyl)athmxd4czn¢ -S=cathemy] exrmmegl;ﬂp&bnkfa@ﬂmn@)yl)

ul fanyl n aet hyl]-phosphonic acid
phOSplFoom‘][p%c %1 Car ban
[3-[2- @W&rb%naﬂpbhg;ﬂitweﬁz Wity teataardyangipen dipi 1p@l-B dixd=2-(3-phenoxy-

-yl ]-3-o0xo0- 3- phenyl pr opane-
benzoma@mq)mﬁwséwlﬁ@ymmt PlAsPRRHG oIt hyl | - phosphoni ¢ aci d

{3-[2- { SCLI%alglloy&—nIQleen—a ﬁ%l&%aqﬁoﬁf ¥ peﬁaltﬂyll 9ﬁr3b@>[832' | QI'CP3 4-

PET

tetrah}fmé—halbiﬁﬁalblﬁ@mcbﬁﬂhﬂ@aaﬁmmﬂ rppydpy fanyioficingl} phodphlohic acid

phoni ¢ ac
[3-2- <[1561rha1ppylc%%%mw?n-%yh sibparshaseyR-piperidiny r ik et (3 tophen-2-
yhpro 18&%99:?]&)_ be@%ﬁ%@ﬁlﬁ%ﬁ}g alﬁnbsggoqlgra %lgyl sul fanyl net hyl | -
[3-[2- @F@abhmnyleZ-a@pIdhalen—Z -yl- ethylcarbamoyl)-plpendm—1 -y1]-2-(9H-fluoren-9-

et ybEpbpyi R PoosortpP g P s Phosphie Getabant ov1)-
(2-{3-BéhiqBthdPh &L} P gt &idihanhishiy amin@hnspbaylamich 3H2-(1-
carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -
phosphonic acid
{2-[3-Benzo[b]thiophen-3-yl-2-(2-piperazin-1-yl-acetylamino)-propionylamino]-3-[2~(1-
carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl}-
phosphonic acid
{2-Benzoylamino-3-[2-(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-
propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-0x0-2-
phenylacetylamino-propylsulfanylmethyl}-phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-2-(3-phenyl-
propionylamino)-propylsulfanylmethyl]-phosphonic acid



[3-[2-(I-Carbanoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) -p
i peridin- 1-yl]-3-o0xo0-2-(3-piperidin- 1-
W@ keosieizsonyl am no) - pr opyl suI fanyl met hyl ] - phoB@haP2004/014460
acid
{2-[2-(I-Carbanoyl - 2- napht haI en- 2 yl - et hyl car banmoyl ) -p

I
312 A R S e A TR e IR P o2 ptiony-
butyryllﬁmmlho)'z%ﬂm@phtﬁﬁy&ﬁetﬂy?]?ﬁbk%ﬂoﬁﬁqd@@byI ) - p:1 peri di n- .
- - 3- 0X0- pr.o ul f an oni ¢ Aaci

(2-C-Bighehiich Ssrbanbye S ad e 2y pbGe Ry Pod ey

eridi - |
pip %{g 2[ 5,1?13 %)Jr? Oﬁbéy%%%%g?%%%lg {Jﬁlﬁf%ga%}%)r?g%h y ?/} ) phosphoni ¢
{2-(2- écw{aau{l@s(ben@a[bhhwcwn-@yhammwl@mng) 9+[2é11¢§ﬁb@m0[ﬁhﬁwphthalen-

Lrert di.n- 1 2- b h
2ol e NG D B sy ST TR R i
Ac- Bt@-@y@(CHz-P(I\CI;)(%H%z) INMeazzaAlla—ZN%l Il\THz ] N G
t hal en - et car bano i peridin-I-
Ac-Btg- ]CYQ(-(B‘S«)P@)D HMWW&B( hosphgnl cpagl d d
2

{2-[2 1 C%ﬁgm%ﬁf-? P@g%&?%%ﬂéaﬁéﬁﬁg%gf I@](r:ldlg—l él] -2-0X0-
ethylsx{l&nbfﬂnéthyl(}:qﬂimapmmﬁc—eﬂm.’napht hal en- 2- yI et hyl car banmoyl ) - p

(3 2‘&§%Ig§??ﬂ1% %htﬁﬁcl%g 3r3§§3§é ?%ﬁ?/ﬁ%’tpﬁf}fi?ﬂpﬁgg’p%l C

ropyl@8lEfhyimethyl} -phosphonic acid
P py{ g %arp arr%y | - 2- napht hal en- 2-yl - et hyl car banoyl )

2- AC@tW@mlm‘ﬁ (-G fanWb22wPQﬂ1@E11@ Plest lpaxbamoyl)-plpendm 1 y% 3-0x0-
pr0py1¥%1f§1é/frg¥tmrl}- OS Io%gg apmé propyl sul f anyl et hyl } - phosphon

{2- Bel{IZ%’ii@CérbohﬁlhhmBiJB ytxcabm a2 nasinhilbab en-ethydariehyepiperidin-1-
ridin- I']-2-oxoet hyl sul fanyl net hyl }
v1]-3- Qx,gﬁggmdélﬁf@yg@;tayl}-phosp onic acid

oo st e var

phenyhmﬂ’hhm;ebuifumfleamnd-propylsulfanylmethyl}—phosphonlc a01d

RETEIE T TS T
Cycbpe%?&?%‘ﬁ%l;f% B porysu eyl opbomshopie 28 oty sul fa
{3-[2-yCoanbeimply]-2-npplsb plrodi d-cluilenrb amoyl)—p1per1dm-1 -yl]-2-[2-(2-chloro-phenyl)-
acetylamino]-3-oxo-propylsulfanylmethyl} -phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[2-(4-chloro-phenyl)-
acetylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[2-(4-methoxy-
phenyl)-acetylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[4-(4-chloro-phenyl)-
4-ox0-butyrylamino]-3-oxo-propylsulfanylmethyl } -phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-[4-(4-methoxy-
phenyl)-butyrylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo0-2-[(5-0x0-
pyrrolidine-2-carbonyl)-amino]-propylsulfanylmethyl} -phosphonic acid
{2-[(Benzofuran-2-carbonyl)-amino]-3-[2-(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-
piperidin-1-yl]-3-oxo-propylsulfanylmethyl}-phosphonic acid



[ 2- Oxo- 2- ( 2- phenet hyl car banoyl - pi peri di n-
1-yl)-ethyl sul fanyl net hyl ] - phosphoni ¢ aci d
W@ 2008063289 [ 2- ( 3- phenyl - propyl car banoyl ) - pi per i BCTEP2094/914460
- et hyl sul f anyl net hyl } - phospioni ¢ aci d
{2-[2-(I-Car barmyl - 2- napht hal en- 2-yl - et hyl car banmoyl ) - p

-2 R P At e o s el P e Ry ipereain -

yl-acetydarhi@oppiapylsulfanylmethyl]-phosphonic acid

ERIE e S St SR A T et ch“yﬁ S rephtrhich-2-y1
A d

e v 2 (i v e R B S

{3-[2- f1b@ﬁwﬁmybap@ph@alnmz-xue]thyleetrhgmeylb prmylﬂmel IyW}

|ca|d22 oni.c acid {2-[2-(l
isobute AR e snayro A MER R RS Saf AT ar bamoy! )
{2- Butoxycarbonylammo 3-[2-(1-carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl
pi peridin-|- g ]- 2 oxo et hyl sul f anyl rrethyl}y (2,2-dineth i

3- OXOSF’FQMWE‘BW PRBRYYIC agiosphi noyl oxymet hyl est er

glzgh ﬁ%y&?ﬁf%ﬂé@%@ﬂ vrzrégyéthylcaﬂégrlm%%ll% plfenfh]n ]Zygxoet hyl sul
ethof(waylbdng/ﬂd]mh}) }qnhnﬁxppyimltll&g@drrethgﬁ—phoaphomc acid I )
ey Erad beieR S LR eRr RPRaPT ROy -
phen WM&M&H %&%ﬂs%ifh@ylﬁl%tﬂyﬂlpﬁ&%h&ﬁc 2ol -

4] oxadi azol - 2-yl - et'hyl car banoyl ) - pi peri di n-
{3-[2- (11- aqbazmwkaelaplyﬂlslanﬂad;athmécaarbar}loylbpmspamnl-gl] -3-0X0-2-

2-{2-[.2- Napht h
pheneloftyirb 5 DR AR R Pty mbasmbanis 12 pi per di n-
{2-B eﬂ-ze)!lbéul&@)gﬁﬁﬁdlyl [34(ll fcamytnd®t-Didaphih MleAIPYI st i c @B arfloy1)-piperidin-1-
{2-]2-(2-Napht hal en-2-yl -|-pyridin-2-yl -ethyl car banoyl
yl]-3- wmmrsﬁylﬁ@iwlmﬁfhwmmm%| f anyl net hyl } -

[3-[2- @h % eg@BgICZ 4 }ﬁhaqgﬂj Z%eglﬁdcgagry %cgﬁl) e@ﬁﬂ?@g%‘%&y ALER-2- -(2-phenyl-
ethanepiiésygareind)-pripytsolfpodmbihgh-phospionsi avgd a conpound

5.0 GRS 1 ST SO AR R LA SR 5 026 e
proparR¥ LB ilamino)-propylsulfanylmethyl]-phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-
methanesulfonylamino-3-oxo-propylsulfanylmethyl} -phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-3-ox0-2-(2.4.6-
trimethyl-benzenesulfonylamino)-propylsulfanylmethyl]-phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-2-(thiophene-2-
sulfonylamino)-propylsulfanylmethyl]-phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-3-ox0-2-(3-piperidin-1-
yl-propionylamino)-propylsulfanylmethyl]-phosphonic acid
{2-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-ethylsulfanylmethyl} -
phosphonic acid
{2-(2-Benzo[1.3]dioxo0l-5-yl-acetylamino)-3-[2-(1-carbamoyl-2-naphthalen-2-yl-
ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -phosphonic acid
{3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-y1]-2-[2-(3.5-dimethoxy-
phenyl)-acetylamino]-3-oxo-propylsulfanylmethyl}-phosphonic acid



15. The pharmaceuti cal conposition according to claim

14 conprising a further pharmaceutically active
we@eowpoe2d? 16. The pharmaceuti cal conpositi on BCT/BPZNHQ4460

to claim14 or 15, whereinl@lhe conpound i s present as

a phar maceuti cally acceptable salt or a
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phennyacei}@aﬂm&o]lg—okﬁ pl@ylsMDfanﬁth}nFrprS@hﬂﬁ@ Quid cal |y
ive conmpound is either alaone or_in conbination wth

{2-[2- %Vaahthﬁlﬁ@ T Higiietr o -PipRE dRohpbsi-exoRhpkudantmehyh -
phospABlit biigde of i ndivi dual i zed dosages and/ or

adm nistration forns. 18. Use of a conpound accordi ng
[2-Ox0-@-@rgheoflcathempyepipeliidiy- leyixethy I dubfanylivethyblapifaaphenie acd
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phenyI)Laﬁ:@@@d’;’mm@@o@b—){nr@ﬂj@su@ﬂaﬁﬁﬂ%ﬂ BbspBSnieAciAbNoOr mi' cel |
oliferation, an undesired ce s)rollferatlon

{3-[2- ébﬁ?a‘fh%moy}ﬂt@@h@alﬁﬁ&ﬂdret@dcqxh@é@yl -Bipenilinobive:3 m’rle{B;M-plperazm-

[ ny of the
L-y1-ph ISP Afhck Bech BRTRRAR A BBl B0 P m 10,
{2—[2—(\hmreBntyﬂdadaa¢:myibaumﬂhuhslea£2t— yirgthylnardameylz-pipetidm-1-yl]-2-oxo-
tiyit 'n ved.in.the regulation of cell division
e’fhylsglﬁ%i’/quﬂ %‘@ }F&W}%tlloéuco?m art t%er eof, preferably the part
{2-[2- @1f Mé@@ywa@bémgw_ﬁaphﬁmuent 1- §th§karb-ﬁﬂl%y}}5;ﬁpéfﬁﬁﬂfl Ai1ng-dxe-

0, wherein di sease’i's sel ected from
ethylsﬂlﬁ@y@mgfbwl}cmmmm@ﬂfheur odegener ative di seases,
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ethylsdifgBasesyBnshossiidnipdond i f erative di seases. 22. The use
according to claim?21, wherein the neurodegenerative

[2-(2-Bengipeebamo vk einsadigl Do xarethylsslfpndesivy il gPhonic acid
2 o ZSHIRE bSO a NEASE AP 200
{2-Oxstip[2a(Rupheag-ppalybamorl) ipdodyakim] - }d]sqhmbn]a‘iaﬂydmethyl} -phosphonic acid

fraontote r al tia, nclel [tiple
-2, Ry g S Doy e b B R Bt iy ot 1 on
methyfHaBRaRRemand-2-oxo- ethylsulfanylmethyl}-phosphonlc acid
{2-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-1-[(4-methoxy-

phenylcarbamoyl)-methyl]-2-oxo-ethylsulfanylmethyl } -phosphonic acid
{2-[2-(1-tert-Butylcarbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-
ethylsulfanylmethyl}-phosphonic acid

2,2-Dimethyl-propionic acid {2-[2-(1-tert-butylcarbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-
piperidin-1-yl]-2-oxo-ethylsulfanylmethyl}-(2,2-dimethyl-propionyloxymethoxy)-
phosphinoyloxymethyl ester
{2-[2-(2-Naphthalen-2-yl-1-phenyl-ethylcarbamoyl)-piperidin-1-yl]-2-oxo-
ethylsulfanylmethyl}-phosphonic acid
(2-{2-[1-(4-Methyl-thiazol-2-yl)-2-naphthalen-2-yl-ethylcarbamoyl]-piperidin-1-yl }-2-oxo-
ethylsulfanylmethyl)-phosphonic acid
{2-[2-(2-Naphthalen-2-yl-1-[1,3,4]oxadiazol-2-yl-ethylcarbamoyl)-piperidin-1-yl]-2-oxo-
ethylsulfanylmethyl}-phosphonic acid



not or neuron di seases. 23. The use according to claim
21, wherein the infectious disease is selected from

wo b@sgexzap conprising fungal, viral, bacteri al PEr@EP2004/014460
parasite infection. 24. Th#&2use according to claim 23,
wherein the fungal infection is selected fromthe
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ethylstifenyimegsl)-phofgohicarid s caused by or involves

0 ma, Cocci di ai des, ptococcus Bl ast omyces,
{2-[2@5&53%%?8-2arlale-gyn<fe&@¥ gfrﬂrlrl arsaﬂ)—emmiw—l Rz oprs,
dhymﬁg a@hahyﬁqﬁﬁ% phdd® gBgendrum  Phi al ophora M crosporum

r mophyt on, Rhi nosporidum or by a yeast,
preferably Candi da or CIyptococcus 26. The use

ordi.n . Wherein the infectious
and sg q’é'ggaéesg@dssgfvégets g%er??’toc?ﬁw BPE0 Feg st ect i on
causes a disorder selected fromthe group conprising
ri ngworm candi di asi s, coccidi oi donycosi s,
14. bﬁaﬁvamegr% coa@selﬂgmcrmr@lng@rgqmmd @eedrding to any of claims 1 to
13 and ' gltra{r 1'391? gcce 51%%319 f&segrg‘ll‘g e%%.[ gonycos i s,
Spor o era ai

cotic hair and skin

disease Iobonycosrs chr onobl ast onycosi s, nycetona.
Zﬁ Wf use accordln% to claim23, wherein the
%ﬁe?‘%?m??#@@tﬁ@ﬁqiéﬁ@glé%?%@ngr&%rPﬁengﬁéuﬁom@nmng a further
pmmnﬁ@ﬁﬁ%hﬁy5Hﬁvb@5§@5m&ps caused by G am positive and by
G am negative bacteria. 28. The use according to claim
27 wherein the bacterial infection is caused by or
0C0Ce goce

16. V%o lgl?;’a?’%acs ! 3118%%00&3031 10§aa‘glc?r%§£grtlodcllaulﬂ} 1? forei the compound is

presenES§ hHphirehtatikity haeh@bledalt 9 b Eﬁ&ﬂnﬂw eltithBY @&Wét ®lvate.
Ent erococcus, Nocardi a, Henophilus, Neisseria,
Proteus, Yersinia, Helicobacter or Legionella. 29. The

R BRENARAAP AR Tetoston epo B 6' il 14,0 16, wherein

the phanheaiticallyc actbes camowal dekitse! elche crf 1o H@mbﬁa’@diro UJﬂth any of the
. conpri.si ng pneunoni a, di arrhea, sent ery, ant hr ax,
ingredjeRa, g e r%rnécrﬂthnoﬂreegm% k2 sly of rihdivilualiescs dosages andior

adnunﬁﬁﬁh&gﬁkm§ gonorr hea, typhoid fever, brucellrs Lyme
di sease, gastroenteritis, tubercul osis, cholera,

t et anus
18.  Use of a compound according to any of the preceding claims for the manufacture of a
medicament.
19.  Use of a compound for the manufacture of a medicament for the treatment of a disease,

whereby the disease involves an abnormal cell proliferation, an undesired cell proliferation, an

abnormal mitosis and/or an undesired mitosis,

whereby the compound is a compound according to any of the preceding claims.

20.  The use according to claim 19, wherein the compound is acting on an enzymatic activity
involved in the regulation of cell division and/or cell cycle or part thereof, preferably the part of

the cell cycle is mitosis.



and buboni c plague. 30. The use according to claim 23,
wherein the viral infection is selected fromthe group
weompsxsng i nfections caused by or involving PCT/EP2004/014460
retrovirus, H'V, Papillomal0di rus, Polio virus,
Epstein-Barr, Herpes virus, Hepatitis virus, Papova
virus, Influenza virus, Rabies, JC, encephalitis
causing vinms or henorrhagic fever causing virus. 31.
21, TRE W4s Qcasediediongdaino 10l & 10, zﬁhermaheldusehskeempaﬂmadt from the group
infection is sel ected fron1th ISqu
compnsmg @@UHOdﬁsené%§éélsﬁ9se§rStﬁ°K?f>dP a‘ﬁry é&ﬁng%e& une based disorders,
aéls N cli8 RERECHRY clGHBL i :
mfecuods dssegsl%g(%?{t-%é Q%Ir eéra#raJl ov%sgﬁl%{)ﬁlogenea Toxopl %gh@nﬁe diseases
G ardi a, Balantldlun] Par ameci um Pl asnodi um or

Ent anoeba. The u cordin [
n RSB o e IE SRS Il B e cced fom
the grogﬁ QYR EGRAR A8 diheN € QfREAS] Hentaidtor1O ﬂrséﬂ@,p]l’aiki‘nls@n s disease, peripheral
di sorders. 33. The use accordlng Eo claim 32

neuroptihg, progysissive Feprawicloap palsY.fCeFtiOpFe denrBpD, roNeBpoR domenta
Synucl?légﬁ?éﬁhgs: I%glil%?&r%zﬁaﬁl athd gg%r %&1%&1 @Fateljay ARBANR S diseases and

use a al m 33, viherei n
motor héiRoip Qisédded. UnOr i s sel ected fron1the group conpri sing
carci noma, sarcoma, osteoma, fibrosarcoma, and
chondr osarcoma. 35. The use according to claim 32,
Qriek et 81n Qma'?rﬁti 1€ wildin Meqhfcb@hat divesélisseiddesrd frém the group
selected t e group conprising breast cancer,
compmmgsﬁmgaé \uaﬂxdmpterlabmdrp agasite srfectiomai n cancer, |ung
cancer, pancreatic cancer, gastric cancer, bl adder
cancer and ki dney cancer. 36 The use according to

24.  CHRi 18 3Rcordh ®i dlafhl23 Mhersi@opb dsddat infedtion is selected from the group
proliferative disorder is a fibrotic disorder,

comprisingf gynagsiojogieed apd Bersratelogirdldnigelion s fibrosis. 37. The
use according to claim 32, wherein the non-neoplastic
cell proliferative disorder is selected fromthe group

25. CIMWiidesadegrddisd alaima 18y péretein phy furgatiorfedtiongisi aaused by or involves
psoriasis, tissue repair and und healkp

sttop(@émacgggqjqizlqglef,o CIVRIAPEAS: WhBISIHER ﬁ%ﬁclggczdzozges Aspergillus,
Sporol%@zied/]{'h@fobwaﬁ%rz&'zag' S2ASE | BloPRodendrum, Phialophora Microsporum,

Epidermophyton, Rhinosporidum or by a yeast, preferably Candida or Cryptococcus.

26.  The use according to claim 21 or 23, wherein the infectious disease is selected from or
the fungal infection causes a disorder selected from the group comprising ringworm, candidiasis,
coccidioidomycosis,  blastomycosis,  aspergillosis, cryptococcosis,  histioplasmosis,
paracoccidiomycosis, zygomycosis, sporotrichiosis, mycotic keratitis, nail hair and skin disease,

lobomycosis, chromoblastomycosis, mycetoma.

27.  The use according to claim 23, wherein the bacterial infection is selected from the group

comprising infections caused by Gram-positive and by Gram-negative bacteria.

28.  The use according to claim 27, wherein the bacterial infection is caused by or involves

Staphylococcus, Clostridium, Streptococcus, Listeria, Salmonella, Bacillus, Escherichia,



aut oi mune di sease or disorder. 39. The use according
to claim 21, wherein the i nmune based/i nfl amatory
walkmsasrsd s sel ected fromthe group conpri si NgPCT/EP2004/014460
rheumatoid arthritis, glonmkul onephritis, systemc
| upus eryt hemat osus associ ated gl omer ul onephritis,
Mycoldeforkt 8ol ke YAGER Phres Rt BTG et SfGiapdines, WeiSeria, Proteus,
Yersiniy dddlteebaczergrdidgtonedat oi mmune haenol ytic and
t hronbocyt openi ¢ states, Goodpasture's syndrone,
pul nonary henorrhage, vasculitis, Crohn's di sease and
29. deRdBIOMLORIIR B ci4fn 2TNE 245 §naRGPIR iR%cliBuChRLITL 2 selected from or
wherein the i mune based and/or | nflanmatory di sease
the bacderigh infectigmmeatensy a cdisetiled eelectdd . frothetha s groap carmprising @neumonia,
e 33y, 08 L Db TV 05518 Sy R i,
gonorihed,| tapimat ifever Asinoeligt I atiisbasb UsftEoehtbiitds, it ddélosis, cholera, tetanus
ocardi al infarction, coronary thronbosis, vascular
m“””ﬁ%ﬁ?d%@%ﬁ; post - surgi cal vascul ar reoccl usi on,
artherosclerosis, traumatic central nervous system
injury, ischem c heart disease and ischem areperfusion
30. i Hpaunse, agoudies tespimadrwhetiis tthe sralsinfiebtionss ssiste@midn the group
Conlri?flﬁﬁnqtory reaf nse.s%gdrone nmul tipl e organ . o
PIEs THETHOOR G rIpyQme ghayius et Papilomy virus, Polio virus,
Epsteil¥aer, aBetpes I @ingCt Heputitls Virdd)Sphahedigs d endg- Villlrﬁ,e Rabies, JC
use according to any of clains 19 to 41, erein the T
encephalitip easen virus of bematthigic §vencdusimgwilaisan admi ni stration
route which is selected fromthe group conpri sing
oral, subcutaneous, intravenous, intranasal,
tyansdermal., intraperjtqgneal ,. intramusgul.ar,
31 TS GeRdine O\l WiEcdh the Papal RiceioR i ssfected from the group
comprBE rMh&bfieds Wauded bhNeorUSEvAGReT AhihnbOorBRY IshiaMdT® Trichinella,
19 to 42, wherein the nedicanent i's for the
Echinogaerusi deratadsh Classesmbaenala TrewtuodabMorogered Ufemplasma, Giardia,

Balan®BM P ardfecile r di to,any of claims 18 to
aarn %,} wher é’ieﬁlzp%y@&?@gkgﬁﬁmgéaborrpr ises a
phar maceuti cal conposition according to any of clains
to 17. . . .
32. Jléhe use according to claim 21, wherein the cell proliferative disorder is selected from the

group comprising neoplastic and non-neoplastic disorders.

33.  The use according to claim 32, wherein the neoplastic cell proliferative disorder is

selected from the group comprising solid tumor, lymphoma and leukemia.

34.  The use according to claim 33, wherein the solid tumor is selected from the group

comprising carcinoma, sarcoma, osteoma, fibrosarcoma, and chondrosarcoma.

35.  The use according to claim 32, wherein the neoplastic cell proliferative disorder is
selected from the group comprising breast cancer, prostate cancer, colon cancer, brain cancer,

lung cancer, pancreatic cancer, gastric cancer, bladder cancer and kidney cancer.
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36.  The use according to claim 32, wherein the non-neoplastic cell proliferative disorder is a

fibrotic disorder, preferably the fibrotic disorder is fibrosis.

37.  The use according to claim 32, wherein the non-neoplastic cell proliferative disorder is
selected from the group comprising prostatic hypertrophy, endometriosis, psoriasis, tissue repair

and wound healing.

38.  The use according to claim 21, wherein the immune based/inflammatory disease is an

autoimmune disease or disorder.

39.  The use according to claim 21, wherein the immune based/inflammatory disease 1is
selected from the group comprising rheumatoid arthritis, glomerulonephritis, systemic lupus
erythematosus associated glomerulonephritis, irritable bowel syndrome, bronchial asthma,
multiple sclerosis, pemphigus, pemphigoid, scleroderma, myasthenia gravis, autoimmune
haemolytic and thrombocytopenic states, Goodpasture’s syndrome, pulmonary hemorrhage,

vasculitis, Crohn’s disease and dermatomyositis.

40.  The use according to claim 21, wherein the immune based and/or inflammatory disease 1s

an inflammatory condition.

41.  The use according to claim 21, wherein the immune based and/or inflammatory disease is
selected from the group comprising inflammation associated with burns, lung injury, myocardial
infarction, coronary thrombosis, vascular occlusion, post-surgical vascular reocclusion,
artherosclerosis, traumatic central nervous system injury, ischemic heart disease and ischemia-
reperfusion injury, acute respiratory distress syndrome, systemic inflammatory response
syndrome, multiple organ dysfunction syndrome, tissue graft rejection and hyperacute rejection

of transplanted organs.

42. The use according to any of claims 19 to 41, wherein the medicament is for
administration via an administration route which is selected from the group comprising oral,
subcutaneous, intravenous, intranasal, transdermal, intraperitoneal, intramuscular, intrapulmonar,

vaginal, rectal, and intraocular administration.
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43, The use according to any of claims 19 to 42, wherein the medicament is for the

administration to a mammal, preferably to a human being.

44. The use according to any of claims 18 to 43, wherein the medicament is or comprises a

pharmaceutical composition according to any of claims 14 to 17.



