Conmpounds for the inhibition of undesired cel

proliferation and use thereof The present invention is
related to new chem cal conpounds and the use of
conmpounds for the manufacture of nedlcanents ENM|
proliferation is a prerequisite for any form of
which is based on cells. Cell, proliferation, i. e.
i ncreasing the cell nunber startlng froma limted
nunber of cells, is thus relevant for any
monocel lular and multicellular organism_Cell
proliferation as such is a process which is highly
r egul Gerapbunys fdnéhecighibitiofef tindesieddi del padliferatistngduse thereof
ci rcunst ances which are not favourable to support the
life of the proliferating cell has to be avoi ded from
t he biol ogical point of view To allow the survival
of the cell conplex regulation systens including
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in Vb u@bn 6€life. prol i feration. The probl em underlying
the present invention is thus to provide new conmpounds
which are effective in inhibiting cell proliferation,
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deregulation of cell proliferation represents or results in a pathological condition. Deregulated.
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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 suijtable to control cell proliferation. The
problem underlying the present invention is thus to provide new compounds which are effective

in inhibiting cell proliferation, more particularly undesired cell proliferation.

In a first aspect the problem underlying the present invention is solved by a compound having
formula (I) '
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wherein the dashed line indicates a single or double
bond, or is absent; wherein R and R2 are each and
i ndependently selected fromthe group conprising -H
and phospho protecting groups; wherein X1 and X2 are
each and i ndependently selected fromthe group
conprising -0-, -S, - NRIZ; wherein Zis selected
fromthe group conprising -0-, -S-, -NR'-
- (CR14R15) -; wherein A, A2, A3 A4 As A6 A7, A8
and A9 are each and |ndependently seI :sﬁd fromthe

(

group conprising -0-, - , °NR16-, -S R1°$(02)
“C(0)-, -C(S)-.,0- NRL7-C(Q) NRL8- G(eS) “yps”

NR19- C( O} NR20- || -NR21LO(R) /NRzz- '\le3 S(O -,

- NR24- §( DMR.25 WQO; are each and
i ndependent f<y f/r orYl each ot he# abs@nt ; Mer einYis
sel ected f R3mxhe group \gnrypr\,\sl n§ - O- - CR26R27-;
wherein Q and V are edch|and inde endently sel ect ed

fromthe group conpri B ng* GR2B%and -N-; where{n W,
W2 and WB are each and i ndependently selected fron1the
group conprising G and -N; wherein R3, R4, R5, R6,
wherfi theRBishé@dine RidicalRb b, sidgleor dRlBe b&ikd oRabdeae RL7 R18 R19
R20 R21 R22 R23, R24, R25, R26, R27, R28, T and U are
eachland i ndependently selected fromthe group 3
wherei@Mp'r kfd RY ardleachadn@, inddpédenti Ubmbted iogd nal : ng -
stralght al kyl , substlgﬁted Ztralght alkylbgﬁégﬁgﬁnﬂng H and
phosphoRFptEctngsEyPEut ed branched al kyl, al kenyl . strai ght
al kenyl , substituted straight alkenyl branched
al kenyl substituted branched alkenyl al | cynyl,
Whefélflr)ﬁl X apr A andsinpenendently delsatedafrght the lgfopn womprising -O-, -S-, -
Nr2Pranched al I cynyl, substituted branched al kynyl,
dycl oal kyl , substltuted cycl oal kyl , cycloalkenyl,
substi t ut ed cycl oal kenyl , heterocyclyl substituted
t € hap 15,
et P o SRR IRRRHEAL 50 05, S0e e =)
pol y-unsat ur at ed heterocyclyl substi tut ed poly-

sat naed4h tserecc bstjtyted, aryl,
w1581 e RSN M i 0k S ARSI st om0
grouss cdmsyiristrigt-©d, -slc,yN@l‘ﬁ(st(oh e5eDHar gz(cayL kyts)-, SNRﬁC(C?t elleR“3 -C(S)-, -

N RN rBReKsEor SRR AR sdpana Ry b, or are

each gRCild@lehdntaBsedach aier dhbat;sal ts, hydrates, sol vates
and prodrugs thereof. In an enbodi nent of the first
aspect W, A", A2, A3, A4, A5, R3, and R4 are absent;
wheré’iﬁ@fﬁ@'séleé?éi fro rgim W2 and VB is
; wher ei n%&fe%ﬁ)ﬁgpggt ﬁ R -S or -0-, nore
preferably -S-; and wherein preferably Yis -CH2-;
wher ei n preferably A7 is either -C(O- or - CHz-
whersin &} @ich Vbt kacl amsiniddondenty s@legtoduromehe gAfipi empEke) ~O5R and
[ or -NR29-C(O) -, whereby the G atom of the -NR29-C(O) -
—N—gnd -C(O -0 is covalently bound to V; and
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wherein W', W? and W*? are each and independently selected from the group comprising —\C—-

|
and —N—;

wherein R3, R4, RS, RG, R7, RS R9 RIO Rll R12 R13 R14 RIS R16 R17 R18 R19 R20 R21 R22
R®, R R¥ R* R¥, R? T and U are each and independently selected from the group



wherein R29 is -Hor lower allcyl. In an alternative
enbodi nent of the first aspect W, W A", AZ A3 AA AS
R3 R4, R and R6 are absent; wherein R7 is -H
wherein WB is ~C-; wherein preferably Zis either -S
or -0-, nore preferably -S-; and wherein preferably Y
is -CH2-; wherein preferabh& A7 is either -C(O- or
-CH2-; wherein both X and X2 are -0-; wherein A8 is

-CLO) - r 9-C(. wher eby t he C-atom of the
comprﬁé&%-@'@@ a’gﬁﬁ @@%@d@mﬂs StEaaehi ol Isybstitasidsttatehy/alkah dranched
alkyWeeSsgtuted B2hchéd allty1 Odlken'yDWehighd JﬂYén LIH)S Eryﬂ'?%\nﬁﬂeny? branched

the fjrst aspect and nore prefera

alkenyl o SUBTHRYed B3t A et YRyl -sHalahUalkzhezﬁ eEUhstpmreﬂ astraighy alkynyl,

b a@ | S f I.I.S
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substityted coveleplkenyt, rhgteracelyly rsobqhtnﬂcﬂrbwtemmyng/l INRib?m@é@ated heterocyclyl,

4-
SubStéthgc?ggQ %%sgtrlnm%t gtre%(ﬁgglgp n%ol'W B‘Pﬁéﬁl‘g%‘f h8ﬁgﬂcpf§}yl substituted poly-
unsaigggbest hetetoeykIvy Wy-l( bubsgtuted| kryl, )hetc@wrylp Rabskivuted heteroaryl arylalkyl,

t eteroarly-(lower alk Qption
subsi?rH N aln% 5{(21(:{ h% <r3r>9 gﬂg'l Ftthtgfl |}§te Qlkxlﬁbﬁgogycl))/lalkyl substituted
and Hq:e;irmyolatajkyl, op aefeastediidyin@pbrdenay kymseadtsdthdrubdt; pheny!
optionally substituted phenyl-(lower allcyl) ‘and nore
preferably

and the sutte hytiards o hated e pbliehieRlaeNn- 3- yI - et hyl ;
di hal o- benzyl sul f anyl et hyl ,
nonohal o- benzylsulfanylethyl

In an-enHodRRAD 8f Bie FREAYJebt W1OX0-LBULYI 24 45 R3 4 . s
4- (di hal o- phenyl)éﬂ OXO- }Pf\ A, A°, R’, and R” are absent; wherein R’

R® arld&7Z0¢ J%%E’éré?ﬁ‘ %2' a§1dy\k7rrﬁt Bl N ereértl grgfef%?b&r;f%gt}@i: (-ﬁm)r ——O— more

are each and |ndependently
prefega@}pms Sprmgwhemelamuefbmhb'rY as {@Hz ;I whaein @rdferdblsmddt is thhérh»ﬁl(O)- or -

CHy-, %égm?r)éﬁlegt nagp \5? ! Rh&l er g?@ ;ﬁ% %(é? ewhereby the C-

atom af tapl-NR3T- @t@)r ad YCIO)V@ris aNa}elntly &dilﬂld\Mﬂef gid the dashed

@ . |1 sent. ar a single bond. In a preferred
Wh'enl:eﬂ1 oilargr?f sk 21 -H or |ower alkyl, wherein the

dashed I|ne is a single bond, wherein T is -CH2- and

erej. sele ted fron1thq L,oup conpr
In anwé}&'ﬁﬁ Yf ¢ em ? HeoitEst agpget Wy g‘é pf&oxpﬁfé\ 5RAM], R’, and R
preferably 2, 3 or 4. In a pgeferred embodi ment R9 is
are al SFP%W@CWH’eRe}SrTHRI‘GICTeSU 36| iscred; fhoreirt Pﬁ@fembdwﬁ is either -S- or —O- :

more %%f@x‘ab ? |Rg and Wﬁ{eﬁﬁ I'J’rref;egaﬂlf ’9’315 ylvherg Fr)a y A is either -C(O)

ower - al kyl'), " heteroary

or -CHye Wb@l‘ﬂﬂ)ﬂom 76 | ovder-at k@-l )vheteei Aﬁ‘ B eSZ(I]))y(D- <611 -@W’ﬁg -GiOkyWhereby the
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lowmn@phthalen 2- ylnethyl optlonally substituted 2-
phenyl - et hyl , optionally substituted 2-phenyl - net hyl
optionally substituted quinolin-7-ylnethyl- and

In an embbdmﬁhﬂ of theIBRt hdpedt@eld Indrs 9&%&19& meZ W%Eﬁhg ethBodiments R®

rred enbodi nent A9 is -
is *Hgﬂg}"gwmmﬁ%ferﬁbléh%ﬁ gisemach of - NH- (O - and NH- a(s) -
is covalently bound to R11, and wherein Rll is

se|l ected fromthe group
an embodiment of the first aspect and more preferably of the two preceding embodiments A®

is selected from the group comprising -NR'’-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



conprising -H, optionally substituted allcyl,

optionally substituted aryl, optionally substituted

het eroaryl, optionally substituted heterocyclyl,

preferably optionally substituted |ower alkyl or - H

and nore preferably optionally substituted tert-butyl

or optionally substituted igopropyl. In a preferred

enbodinent A9 is absent and wherein R11 is sel ected

romt rou sin optionally substitute

hetef%ﬁ% Pfe?%ﬂ%qy Sptrely §%Pa§%¢egtﬁbéayla?gnona@apﬁt#@ﬁ@tqd;phenyl -(lower alkyl)
and Iﬁull@slsﬂefebabgd lfbeét?lﬁ&ﬁfo}d-benz@mm%ﬁéﬂ Y.yReRst '(ﬁﬂétl@genzylsulfanylethyl

heterocy r ferably optional |y subsfit
monc s RA S A SFRT y +-CURAROCRAGE 85 GRS yf-(Gihalo-pheny -4 oxo-
utylOpk: e | sopal
bty subzzﬁﬂ?ﬁidt?ég“ﬁ?ﬁﬂ*%‘l T S e oS i, independenty
selected peopy wag@&mwprlsngiﬁ exd lawet alkylyl . 5 In a pr ef erred
enbodi nent both R and R2 are -H. In a preferred
enbodi nent R and R2 are each a phospho protecting
In anggmehegimenh ef tib \firgh raefeet @ld] rpore RirefambllyRE thyr Bvepretedatpdembodiments Q
i ndependent|y sel ected fromthe group conprising
and \QarEFdNﬁ‘EMyiemb’D mclpb Wﬂbﬁylfmfmgy lower alkyl, and wherein the dashed line
opro car.bonyl oxymet hy an
is absfma‘g' Sg‘rgi%*rﬁﬂﬁnw ethyl. In a second aspect the problem
underlylng the present invention is solved by a

oynd, which referably a compound according to
In = pRgrRe FEbORTIECR I8 oL e LT A Vhraeig b fesbeshBpg & hgngle bond,

wherélﬁ"[(@ éﬁﬁa{ﬂe&‘ﬁi Bis selected from the group com risin CHz)n ; wherem n is
enzo [ b] t hi ophen- 3-yl :froplony am no) - ff é

any %ﬁwl tophandpreprably 2,
2-yl - et hyl car banmoyl ) - pi peri di n-1-yl ] - 3- oxo- pr opoxymnet h
yl} -phosphonic aC|d

In a gxzzfe(r@dﬁcr@mﬂw Ro-i8 -Beamd ofigreiniRop e pel@tsd frpmoibe @nyipagrmprising
substg&)e? 31&[&%1)’/ l(aii g‘fagg?&?%ﬂ' g’ﬁlné‘&pdérhﬁl}%n heteroaryl-(lower-alkyl), cycloalkyl-

(10wejaajl¢y])- ShQI)O(coe}pblb-pI}bWsnﬂﬂkﬂhylanét et mh@&bl}o riptiosediyd substituted 2-

napht%xgl)er(lé-)[lf g]?ﬁﬁ%%%e%“%gp%ﬁpﬁégféﬂs lme% pc{p%gnﬁ{}w su%sututed 2-

pheny- Qtﬂlyl,edﬂmyhai@rsh‘mﬁﬁyé& 2-phdagt-idihyt, bpydratiy sebsetupsduirotivl 7 pmethyl- -
oni c_.agi
» and f’é lTnfhﬁ %H&Egﬁdﬁ?@?%%ﬁﬁwﬁfh&- 2-yl - et hyl car bamoyl ) - p

i peridin-1-yl]-2-(9Hfl uoren-9-
ylnethox rbon Ian1n - 3- 0X0- prog met h %{phosphorl :
In a gretgppdjem ? erNHA(R-nwhapbpthg |IN-gomqieaginof -NH-

C(O)aHRYNH @(S%e id deﬁl'eﬁﬂy bdurd o3 ¢ 4a.rﬁih%ﬁér9m R' is selected f[‘Oﬁn the group
benzyl sul fanyl') - pr.op |on&yan1no]-3 oxo- propyl sul f any

compyisipg }-Hy oot pedly i subsdigyterl alkyl, optionally substituted aryl, optionally substituted
heteréa%gl[ g%tg(}na E@%@%dg@%&g@g&gﬁ ?kﬁ?&a&y %bn@ﬁaﬂwsﬁ@’uﬁg@ %Ln)er Elkyl or -

H, anld emary psedidritay yhtjonpilopibstityied marrojtyor optenatly ;swsauité@mﬂrml
t hyl }- phosphoric acid
{3-[2-(1-Carbanny|-2 napht hal en- 2-yl - et hyl car banoyl ) - p
In a prpfefried iembéldl)ﬂei)t- {s2bfeht aid whereENA gelected from the group comprising

ophonzﬁﬁro b‘ﬁsg?ﬁt %1 gﬁﬁyg optP a11y3 sgéstmpteg pay 3|IIS uolpLgnn }ynsltlbggtutcd heteroaryl,

optloﬁﬁb{ Zubskintad bigdydyci,n %Eéféﬂﬁallye %Fﬁoﬂéllly ekibstifeddd PRBNY1) -dptionally
eridin- 1ﬁ¥|] 3-0x0-2-(5-p

S“bs%’étﬁ@ an8iFlr-Ho) -OpHeRHIY s uwbatﬁweﬁetwd]vl pliad pranticallyci gubstituted
[1,3 4(]37Eafd§1z§ﬁ ?P deJnmlfaﬂ%&uéaMH 2! Z{Igtr[aéol(’s-?l' (6- hydroxy-3-0

3H xant hen- 9- y1 ) - benzoi ¢ aci
ureldo] hexanoyl am no}

- propi onyl am no) - 3-[ 2- ( 1- car banoyl - 2- napht hal en- 2-yI -




et hyl car banoyl ) - pi peri di n-1-yl ] - 3- oxo- propyl sul fanyl ne
t hyl } - phosphoni ¢ acid
{3-[2-(1- Car banoyl - 2- naphthalen 2- yI - et hyl car banoyl ) - p
i peridin-1-yl]-2-[2-(2.5-di oxo-
I m dazol i di n-4-yl)-acetyl am no] - 3- oxo- propyl sul fanyl ne
t hyl } - phosphonic acid [3

-[ 2- (1- Car banoyl - 2- naphthalen 2-yl - et hyl car banmoyl ) - pi p

hla@ﬁ%???%ﬁ%%ﬁ;mg%aéﬂwcy nggéﬁfanylnethyl]-phosphonic

aC|d '
1- Car banmoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) - p
Ina prﬁ@prp@ pmqulyqeiltlg ;R 2arg eahaaehospho protecting group, whereby preferably

Rl ahﬁ”l@lzg}e' dichearh ﬁﬁ@}g’éﬂﬁé’dﬂb SR -8R ORY! g%ﬂpf @Q%}l)rqselﬁghwz}dlmethyl

- phosphoric acid
propleryl?Wr(qthmasmwwazbqnabhmahﬂnarm -rhcettidwyfndretiniroy | ) - p
i peridin-1-yl]-3-o0xo0-2- {[2-o0xo0-3-(2-
oxo-t hi azol i di ne-4-carbonyl)-thiazolidi ne-4-carbonyl ]
In a seepridragpect thp rpcq.b}etm uhdeallymlg Ithet grgdent m’pehmsp) teosaived &6 Iad:ompound, which

is pre&éé%t[r& a(:om&ov? %1%2% togt%%) gr E%g xi?ley ed%ro lhg %rrok\)x%rgg pnsmg

benzoyl am no) - pr opyl sul f anyl net hyl ] - phosphoni ¢ aci d

{2- (2{%%6&;{%%}”%0% Tgi/thl)ggh #g&pqg}llggyiazm%lo) 3e t[2h¥1I ga?‘tr)a?r?or;tl)glnaphthalen
2-yl- éteywalmw g@aﬁmmlﬁpﬁoﬁo -5:3pO3Mmekny1 AfRd3Bon LY | sul fan
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2-yl-$tRAEABcsyhr Hibdridta 9XAT- Fok3p aaﬂﬁ
R tﬁﬁ prop |o};r% ﬁygm notzu progﬁl sIt)P*I any g[“ﬁsﬁry %%OSg ocra}c%:d
{2- (2a@qe(§ylammo 3 -benzo[b]thiophen-3-yl- proplonylammo) 3-[2-(1- carbamoyl 2-naphthalen-

2-y1- %t%;g%%ﬁ%@aépfl{m ! ﬂ%‘?quéﬂaghgmﬂfaﬂyﬁéleﬂﬁﬁ}hb’ﬂxo%ﬁﬂo%”a‘%}’d )-p
[3- [2;(Il@mbémbmlmﬁﬂbythﬁcmmmmwm -1 eyitly2-(B31-AydrEn-ph

ﬂnw?% gﬁ?gf@%‘% %ﬁ“&m§”xfn?hfls 8?? ?ﬁ% 4- car bonyl ) -am
: {3 [2|-(ﬂl€£}aﬂpannp'il @ﬂytphthalam?—y]}etglﬂcérham%yl? -piperidin-1-y1]-2-[3- (4-?:1(;0;1
AR o s PRI P om et B S tmsnt B8 ¢

{3- [2{(2 ctaabdamym{ﬂa]ahmlem@meﬁy&hb&néﬁ) -PipeediadiN}-1{ ¥ 3. £aRhko-

bemﬁa#%aﬁ%g %ﬂﬁ%ﬁﬁaﬁ éwoézogmlskifw%@wﬁé?’?@%@“ﬁ@ﬁéﬂ di n-
{3-[2L@ ¥ arbadnoyKQ-rRpBANES Ul aﬂhyllcmsaﬂawq pgeﬂ&iﬁﬁpﬁpﬁu[ﬁ(@ﬂl&o -phenyl)-

{2- Benzoylan1no 3-[2-(1-carbanp ht'hal en

S-oxXPIntaRe ARl - gropu PR AT uianylmpthyly Rhsesphomc acid
R SO )t ARG o e
pentap@émn@p}-rpljppyhsqﬂf@.ym}nm phosphomc acid .
(2- DY LRSI 1B RS BHYEBRY S BRO A 2RISR Goic acia)-
' ureid{)]she[x_azcl_(yﬂarlﬁlaoblp\mp;ohyﬁmnwh' s t{hal eatrbfhyjd&eﬁdphth@hnh&;ﬂnyl )-p

| per |l n-. T - o-0X0- 2~ - e - . .
ethyl%a?bagfog hﬂ%?ﬂd%rb%l Jfér%B’;‘/‘i R ﬁﬂ‘ﬁ{%‘l“%ﬂw}]' PRSP AT aci d
{3- [2{(3-Cﬁa?_beﬁ'ﬂoyﬁarrﬁ§]il§¥lgn g@as(ngrchahrﬁaympmbmﬁhhyﬁp@[iu@mmio}mp
iy A Ra PP RRHSH BV FRpt Y HeRspHRSiA Fidhci d

[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-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)-amiro]-propylsulfanylmethyl} -phosphonic acid



{2-(2-Bi phenyl -4-yl -acetyl am no) - 3- [2 (1 carbanDyI 2-n
apht hal en- 2-yl - et hyl car banoyl ) -

pi peridin-1-yl]-3-oxo0-propyl sul fanyl net hyl } - phosphoni c
acid

{2-(2- Acetyl am no- 3- benzo[ b] t hi ophen- 3-yl - propi onyl am
no) - 3-[ 2- (1- car banoyl - 2- napht hal en-

2-yl - et hyl car banmoyl ) - pi peri di n-1-yl]-propyl sul fanyl net

(3-[£{ll-gxggng§;§ ?oni ﬁtﬁal% gmegylwgmpg)egp@ll X3 -0x0-2-{[2-0x0-3-(2-

0xo0- M&ma@%éﬁbﬁylffﬂzb@ihaﬁ -chiRAZIR Enitro? Iﬂ?@py@ﬁ'ﬁ
m”%%g# - Car banoyl - 2- naphthalen 2 yl - et hyl car ann???
P - 1-yl ]-2-oxo- et hyl sul fanyl met hyl } - phosphonlc

[3-[22@}Carfamoyl-2- naphthalen—2 -yl-eth lcarbarnoyI% p ﬁendm 1- Yl& Xo- 2- gﬁ Bheﬁoxy

_ 1 Carbano nap t ha
bmﬂ%ﬁ@%Fﬂ “ReopYippifany. ]E#Qﬂ§WQ§UWMhnylnethyl} phosphonlc
{3-[Agi-darb 1-2-naph
-[A(i-Oarbamoyl-2-nap thalen 2- yl ethylcarbamolyl) é)lpnegghnt hg] -3 FOXp~ %/[(1 &3h4

{2- Acetyl am no- 3 car banoy
tetm@:)fdé‘?if“l‘?&‘%/ﬁ?’lﬂn? 2pqaﬁmniya1anm01 Pyeryls8Lianimethyl}-phosphonic acid

id

LA T e e
yl-premowdynmel-hrppElatrlfaalmydﬂ)}dbpfmphommié

h
[3- [2)!('31 ﬁb%‘} %g%hﬁ}e‘ﬁ g%}ih\éﬁl ryug%ylg pgp?gng.?l ﬁg:gr(ggmﬁ)n 9
ylmeﬂpequachonyljb.n‘gnq)-3397@xpr912ylsulfanyhnethyl] -phosphonic acid
{2 {ﬁgﬁ’%’ ﬂ;ﬁﬁo{ﬁiﬂg 34 leO[I(B{pen ne- 4 Qarggr}glk)sgiglfm nprlgggrtlyllqlarlm}noi)go[%p(l-
carbamqyﬂé(nﬁp}ffhzﬂham}'ylet-h&}c%@lhbﬁ%%n@nw yIRS b SRS AR i By} -

eridin-1-yl]-3-o0xo0-2-[(1-phe
phm%h%*”%g%tanecarbonyl) am no] - propylsulfanylnethyl} pho

{2- [38%1120[b§1hﬁ>@hﬁ) $-y1-2-(2-piperazin-1-yl-acet lamino)- proplonylabnuno] -3-[2-(1-

cartao 2 o Y e TR B 15 pip0r ot ey lsulfanylmethy)-

phospioeicyakidni no] - 3- oxo- propyl sul fanyl net hyl } - phosphoni c
1 Car banpyl - 2- napht hal en- 2-yl - et hyl carb

aci
{2- B%{ﬁBgFﬁ“{Tﬁ %ér i LfaRaqmoy|-pnaphtbalem2-whethyloarbaraewl)-piperidin-1-y1]-3-oxo-
m@pﬁﬁgﬁyh@mmpphﬂﬁmﬂﬁgnggpyIsulfanylnethyl} phosphoni ¢

(-2 GesbagrmyEarmbtbgien-2ohapbichbimnyDpipksidinhyy b arcaaimsy| ) - p
phenjflﬁ’c%[)}lgﬁlﬂo(l? %Jy}su%a&ﬁé‘éylgﬁhg $hic acid

ropylsul fanyl met hyl } - phosp
[3- [Zﬁbﬁa@a_@@y]d}naphthalen 2-yl- ethylcarbamoyl) -piperidin-1-yl]-3-0x0-2-(3-phenyl-

pmp&%?&ﬁ%ﬁﬁp%B@Pﬁﬂgy%gﬁpﬁ %ésn z:)ethylcarbanoyl) P

[3-(24L-Ercbainayly2-phphtiiabe] 2- Skﬂkﬂearbﬂmsﬂ)s}ubéranthmk& 2RB5HN-
butyrglgxlnﬁ}o?Qrogg%ﬁfg%ﬁg%%&lﬁos@m ¥4 b anoyl)-pip eridin- |

{2-(2-BipReny24-y]- dee(ﬂanmt)}w{%(l ~carbamoyl-2- nlaphtlh;%len 2|y1 eth lcarbamoylg
plper%%ﬂyllé )Bacgﬁ%t r?éylsurﬂ’ ylme%yﬁxghogglga% a?:;'l any mst
-l ias. badasﬁz/d b]amagmtagﬂlﬁsb@nﬂimﬁw LA RRRR0NA Y- rf?ibffthalen—

eridin-1-

231 P e b ym i eglsapiuyhsstbainpbidet hy! | - p

Ac-Bf 1)2)-NMeazaAla-2Nal-NH
Qgg Beﬁgb g?an 2- é?%boﬁy f anfno] 3 [ 2-(1-carbanoyl -2

Ac- Bt{ar%}ﬁ HipalP (ER(QEL)- NMdayaCEi&erhhﬂﬂz |
{2- [zlei Eﬁ{b L Pr oY dRae X Gt &Bﬁ@éétéﬁéyl)apﬁéen‘ﬁem- Y3 BRgsphoni ¢

ethylsulfanylrnethyl} -phosphonic acid




[3 -[2-(1-Carbanpyl - 2- napht hal en-2-yl -ethyl c arb
anoyl ) - pi peridin-1-yl] -3-oxo-2-(2-pip erazin- | -
yl -acetyl am no) propyl sul fanyl met hyl ] - phosphoric acid
{2-[ (3-Acetyl - 2-oxo-t hi azol i di ne- 4- car bonyl ) - am no] - 3-
[2-(1-car barmyl 2- napht hal en- 2-yl -

et hyl car banoyl ) - pi peri di n- 1-yl ] - 3- oxo- propyl sul f anyl e
t hyl } - phosphorlc acid

{3- [2{(bé{&f 1yc2a-§)$116111m eln 22y1net y (t:agt?alm?org/l)zplgen el P%l]%ar barmoyl ) - p

ropyls%ﬁﬁwh%t}ﬂmg;ggmbﬁma@ 3- oxo- propyl sul f anyl net hyl } - pho
honi ¢ _aci

{2- Aqe?)dgeltﬂ@ﬁy[éa(ﬂﬁéﬁbﬁl%%%al’éﬂ{d@n@lﬂ&grmoya Wﬁ%‘h%ﬂygr? oxo-
propy?suﬂam%@t‘ﬁb ahBayBYL heii peridin-1-yl] -

XO- propylsulfanylnethyl} hosphoric acid
{2- qu@ylpquaqbogxlpmmqtﬁyﬂl(z qaensiob b -aartphalan-2oyRHdearbarpRi)-yipgridin-1-

h hosph id
y1-34 O%#Og Eglr%%ny e#rﬂ% 0- 3 0(3H>l<coac|c1)r opy!l sul f anyl net hyl } - phosp
{3-[2H b+ achaaciytt2 Baphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]}-3-0xo0-2-

phen)fLBnggha%és%lf?c%'ia?rﬁFy gxlogiisﬂ?@fnpe%ﬁp pl%osi{}llonfct faygtcar bamoyl ) - p

{3-[2ph eTuobayanyi-Danyiltbaitrd ypetopyirbah b d)rpiberstiiy vl }- pooeH Onplenyl-

CYCIOEC‘[t?‘e{:Tb?%Dbaé%%pr%yﬁ%%%{l%egwl}zp Y tho{nﬁy? car barmoyl ) - pi
{3- [ZF?[(Eeﬁlbaﬂnd}d Y ohp@h4e02-21-ethylcarbamoyl)-piperidin-1-y1]-2-[2-(2-chloro-phenyl)-

acety, elgoe]ta,{]g%ooﬁ(%pﬁgu?ioa;rrll%g%myﬁgpl%sﬁpgucSalEI:Idf anyl met hyl } - phosph

{3- [2{(3 @@HﬁﬁdﬁaLﬁaﬁmaé@myneth&c&rzm@byu;pipmy Lylpz-lﬁaphb]haioep’henyl)-
thyI car banoyl ) - p| perid

W%Il]lmﬁ Q¥ Bﬂ?ﬂ@ﬂ)’@éﬂ'&y }ﬁ%}tqiil}l?‘}m“pﬂ‘?@sphom c acid
(3- [2L &&b&ﬂoﬁ@txﬂ?ﬁﬁm& zynamgrcmm 1§&pﬁplencﬁﬁhy:}1}:2”[®@41ﬁiéth)oxp

eridin 0XO0

phen aqibl@mmb%waﬁrqw}suﬁéwﬁw&w TPQPﬁFP?Pé‘E #3941 - phosphori c

-2-naphthalen-2-yl- lcarb 1 din-1-y1]-2-{4-(4-chloro-phenyl)-
3 [?@ ?afb%nioy&arrgg aen yngplztcﬁralarélﬁy%plpm ot ] dy}ll]car[bzglrmyl) %

4-ox¢-petyrydamingl-3pfe Bronxl@ﬂﬁ‘mé' magtdhp IPQSPhomC 301
3- [%{12@%%&8&‘1%%5%%{15?@? Ny REARM S RAY%L B Y [k RRRARRY-

phenf/3-bu@rylimidai-bamopropglsndastyithethdirphosphonic #0)d car banoy! ) - p
. o pe
- EEE o e Gaten.2 ety warbamoy D R e Vi P Lo

pyrrdlidiec2-a@behyl)-amino]- propylsulfanyhnethyl}—phosphomc acid

{2- [({Bﬁéq%&' % %%Irb%?} W?Xr% ;(?ﬁg QE hargoy apl%‘ilhlgn rl %ﬁg?cbé]rt)ahf?)yl)-

plpeﬁdlhffeﬁpyloxg@mﬁﬁdﬂlyﬁm&ﬁ@-@hdS@}lorﬁdE apg/| sul fanyl met hyl ] -
phosphoric acid

(- HER A 23) PR AR B baRe -1 e peresn-1-

vk acerelngﬁc;/l am %%&faﬂﬁﬁ]@ ?IS]UI ??rﬁl)??lgg?d phosphoni ¢ aci.d
{2- [@wewl@iov@athuaﬂm BT ER: 3zi’2y31 @RI hs BaPRBY T Y-

bih 1371 P¥ %6 Q Rhu#g{yidétRg} -phosphonic acid
ethychr%'éllng%lPE%D ?‘am ﬁ}éy p?ogygpgul far?lyl/lgrrgy v ost hosphori c
{3-[2€1-Barbamoyl-2-naphthalen-2-yl-ethylcarbamoyl) plpendm 1-y1]-2-

ke B Y A s

{2-BuPox{y2arBaryZanjino-3-[2-(1- carbamoyl 2-naphthalen-2-yl- ethylcarbamoyl) -piperidin-1-yl}-
3 oxﬂaréq,}rlls%ﬁgﬁlyhne%yl} agstyhan,ng) - 3- [ 2- (1- car banoy! - 2- napht

{3- [B{ Y h&ambanDyiphtiaicped-yidtinyldarydnjoyB-pipesidpr bgii2sul f anyl nme
t hyl } - phosphoni ¢ aci d
methoxycarbonylammo -3-oxo-propylsulfanylmethyl}-phosphonic acid



{3-[2-(1-Carb

anoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) - pi peri di n- |
-yl]-2-[2-(3.5-di met hoxy-

phenyl ) - acet yl am no] - 3- oxo- pr opyl sul f anyl met hyl } - phosp
honic acid {3

-[ 2- (1- Car banoyl - 2- napht hal gn- 2-yl -et hyl carb

amoyl ) - pi peridin-1-yl]-2- [f (2- met hoxy-

phenyl ) - acet yl am no] - 3- oxo- propyl sul f anyl net hyl } - phosp
{3-[2-hibfabamoy/le2-naphthalen-2-yl- ethylcarbamoyY)—mpendm—Y yl}-3-oxo- 3

t I i peridin-1-

Phenoh'ca%bon& N?cﬁ&togﬂ ﬁ%ﬁ&%{hﬁyﬁdsﬁ@dﬁosp oni) cpag id Y
{3- [H(EO@bamﬁyl(2ngiwm9dnewlbahw§drbmqo@mlmmlwﬂ])3-ew% sul fa

nmet hyl ] - phaos
phene%&crxgga(r%(z@ THam yqpy %ﬁ?%tha)flgﬁh%sph?m ?Chyl car banoyl ) -
{2-Benpiebulionylhmyro}-3 22-—{12eaﬁihmwt Rasphthalen-2-yl-ethylcarbamoyl)- plpendm-l-
ﬂ]3ﬁﬂﬁg%pgﬁﬂ§mf%Wt ﬁcé%&ggaﬁgopylsulfanylnethyl}-phosp
[3-[2-Bt-Cérbarhofdar- ﬁ len2- eyl dagbaeivoyD-piperididi y-yl - toanDyl-pheniyl-

peridin-1- oxo razin-
ethanqwﬁfpnbéﬁéwyi/ymaxlé &’ﬁiehe‘jl(%%&lg’lﬂ €#¥any| net hyl } - phosph

[3-[2- ?ﬂbﬁrb@&bgl -Pnaphthalen-2-yl- ethylcarbamoyl)-p1 eridin-1-yl]-3-oxo0-2-(3-phenyl-
[2-(1-tert-Butyl carbampyl - 2- napht hal en- 2-yl - et hyl ca
propapgrdrgifPyyvignige)-prapiisylfanylmettiyl] dabesphomc acid

{3 [ﬁyﬁ{a&b&afﬂof Ngiﬂﬁgﬁfgﬂﬁbg%‘é?ﬁﬁmmﬂﬁﬁ?gﬂmﬁ ly}ll1 %t hyl car bam
methwsqlfopymnqﬁﬂxquyls‘zl a@ybuet@tl}ryh@ehmgﬂl%t hyl }

din-1-yl}-3-ox0-2-(2.4.6-
[3- [2{(g Ei a E’%%:g %ﬁl an 59 eﬂl}ﬁ%ﬁ oyl)zplpen 1Itlhyyl ]ca?)é%mgyl )-p
tnmethybbeﬂemmhﬁg&iy}ﬂn@mmlwﬁa@ﬂmﬂhﬂ] phosphomc acid

[3- [ZFE (algnsa%xleofg?g)ﬁl Igaﬁé);]éﬁ i P,p pé}gﬂﬁ&yﬂaﬁ%%dm 1-y1]-3-0x0-2-(thiophene-2-

nyl car banoy erl oxo- et hyl'sul'fa

sulfomy;lbmmbhpioby]pinhfmphmth)d] Iatmsphomc acid
[3-[2T[(f-'§%jq°a;% g]n]al'.ﬁ&betﬁosp F%BQ@&BX o)-BSEAEL kT ¥ oks L Bphpetdin-1-

yl-préplofHamidio]- &oﬁ»;’&stﬂfﬁﬁmyﬂe?l;gg]qmpbmmanﬂyl )-piperidin-1-yl]

(- [2%@4?% Su';‘é%”régﬁ%li@?{ ﬁg&;{ %@h?)ﬁfﬁegghym siylsulfayimethyl)-
phosf)lﬂ)%Id &ia- | -yl]-1-

{2- (%@qhzel 12%{12,350 gl Iylrraecteth ammo)og( PZ 8t r;}lla%%lyf rﬂgllahlgﬁatl qy& %rl_ phosp
ethyléa?rgéxlﬁcgﬁ)‘l-p%@xﬁ@m‘l@é @Etylaaﬂfmhaetwl}-@hdmphmac badoy! ) - p
G-Cptichybemp it @wg)re}hyﬂfasaeaw&)megé}nrlaﬁl,hzn%f(ﬁ;?r%lmﬁtﬁwy
phen QHF%QIF% i AR e ey e e 2- yL-ethyl ca
{3-[2- (ia@mjah)mﬁr%eeaphﬁxa}m{l )/(,lfe}‘.hylcarba.moyl) p1per1d1n 1-y1]-2-[2-(2 methoxy—
phen§f) 2’1¥, g}g X s ifary] &g&m}cp}ﬁagﬁlﬁgmc acid :

(2-1-> NEpliialexet. 1 by hrbamindpipksidinst i oe-eyBiganyinaiy i

pi peridin- | -yl] -2-o0xo-ethylsulfanyl nmet hyl
phos}’ﬁ)on(‘?x‘?a di met hyl - pr opi onyl oxynet hoxy) -

[2- ORB—QS(Qlﬁheﬂylba@WJpwenait1@3‘/1)—&12&3/{5121{2(1@}11}&%1 -hladsplonds agid |

. [%{ﬂ(f: n Imngt Ipc ar b %?Déﬁ%%ﬂ%ﬁn'aod g}gﬁléc {YQO%(PZ (3-methoxy-
phenllﬂ)(a%e%h{iﬂé] ib*@ﬁ@b?l&lﬁh}m%ﬂfya}pﬂsﬁdﬁﬂioﬁm&:cyl et hyl car ba

pi peri 1 2 .
{3-[2- (IyC]arba.moyl 2 naphthale);l i yl- ethylcarbamoyl) -piperidin-1-yl]-3-oxo0-2-[2-(4-piperazin-

1-yl-phenyl)-acetylamino]- propylsulfanylmethyl}-phosphonic acid



et hyl sul f anyl net hyl ).- phosphoni c acid

{2-[2-(2-Napht hal en-2-yl -1-]

1, 3, 4] oxadi azol - 2-yl - et hyl car banoyl ) - pi peri di n- |

-yl ]-2-0xo- ethyl sul fanyhnet hyl } - phosphoni c acid (2-
{2-[ 2- Napht hal en- 2-yl - 1- (4H[

1,2,4]triazol -3-yl)-ethyl c%rbarmyl] pi peridin-1-yl}-2-
oxo- et hyl sul fanyl net hyI ) - phosphorl c aci d

{

2-[2- (2- Napht hal en- 2 r|d|n2 -ethylcarb
{2- p.&w gutwcgémgyw.mphmﬁé? szm carbamoyl)—p1per1d1n -yl}-2-oxo-

ethylsﬁff%&hﬁé{h{@%hﬁbﬁx|aélaIOhOSphonl c acid and salts,

vates thereof as well as pro dru S
{2- [2t(hé«reluﬂcarbmncarl-ﬂmapluhegp%al-ethﬂéarbmwlbm jerlyl- %@xrhe

ethy@gg?yﬁ%gtwl??ﬁ %Jh%ﬁc l,§,4S0l ved by a conpound according

_ second aspect and a pharmaceutically
{2-[2dt-Captanioly e2-aaphthaden-2-oli- ¢thoé¢arbmoy1)epw¢rrﬁneﬂnyl] t-enethiyh2-apro-

ety R O P HREBUE R |y active bonpound. Inran. -
[2-(2-@ehodarfioyi- b@eﬁmﬂﬂe)d)??-;x(semy]esl@mylmﬁhﬁ]-phosphomc acid
2 ofnhaaty S apatasrypuls i Eretyliah REee il

{2- oréﬂl@[rf@ﬁﬁwnyp@bbyrcﬂsmm) pipéﬁalﬁumdrl]resh)&mﬂﬁaeyhraﬂ@r}epmSphdmc acid

nbi nation with an g ‘e )g)dedl cﬂ?ﬁl (H/the
{2- pdérﬁﬁ‘&"ﬂ%’b% naphibaen-2 thet VPR OBRPEH AP dual i zed
methﬁeﬁﬁaﬁéyrlﬁaﬂmoz-ox@dﬂﬂmaﬁlfa&l?meu@m} IspRonid &tid fourth

aspect ‘the probl em under ng the present invention is

{2- [Zs(érqmrrwl ?—ﬁléplubaéerb? Yhethhlsﬁa%%d)-@ee&%lwa - d(4rmethoxy-
phenylbdgﬁim%) ?lﬂ‘i @c%%%llsuifm ¥1ma§@gﬁlg Leidof a

fth as ect robl em underl]yr ng
{2- [2t(héerpBe§'é£rarbamwéﬁtﬂraﬁﬁh41@ B %ﬂceyam%@ -Piperidip-1ay1

ethylgﬂfg}g@ﬁlgg?,l}f OS}glg)l SidRpuf acture of a medi cament for the

sease, whereby the disease involves
2,2- Dime%m]l“wpmmccemﬁ 62-63- (1rtert~burybaﬂrbaawyh2raédrthaé@ &8l rthylcarbamoyl)

piperfii ol LGt AR AR IR, P RSl hetbord g
phoslﬂﬁmfﬂainynrgttnybeﬁére first or second aspect In an

{215 @t}{?@#‘@ %Qe\/ &Fﬂ%aﬁ: eg ﬁ)ayfqgon o? r}u‘?{lﬁ)‘(c[“;f l/ICSI on

eﬂlylanﬂrhﬂme&@l}l-plmﬁﬁhcmmcmart thereof, preferably the part

SO WATNC IR TN EERTER WEH BN AR

ethyl SR PERESNIRED nbemcucﬁeases stroke, inflanmmatory

di seases |nnune based d| nf ecti ous dIS
EXExn et Mk R Gyt NG eSS Y R

ethylgm% bR MeosPhafdsgs. I n a preferred enmbodi nent the
eur odegener ative disease is selected framthe gro

@- {%Brﬁiaphﬁrarﬂg -2-pi P e 4 Briagp s EaDethyilgsrramaytgripesidiy- ééfﬁs% oxo-
: emylgﬂfﬁ&ﬂﬁml)spﬂsm&emdoen pheral neuropat hy,

{2-[2-(2-Naphthalen-2-yl—1-pyridin-2-y1—ethy1carbaInoyl)-piperidin-1—y1]-2-oxo-

ethylsulfanylmethyl}-phosphonic acid
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.



progressi ve supranucl ear pal sy, corticobasa

degenerati on, frontotenporal denentia,

synucl ei nopat hies, nultiple system atrophy,

anyotrophic | ateral atrophy, prion diseases and notor

neuron di seases. 11 In an enbodi ment the infectious

di sease is selected fromthe group conprising fungal

viral, bacterial and parasite infection. In a

preferred enbodi nent the fungal infection is selected

fromthe group conprising gynaecologlcal and
In aglembadialeagihe pharfat &&AIMBmpbSitish cSHRRLE Feiin Eaaﬂﬂﬁ@&ﬁlcally active

|q€§$t|on is caused by or "invol ves Hlstoplas

di oi des, Cryptococcus, Bl astonayces,

Paracoccidioides Aspergillus, Sporothrix, Rhizopus,
In Absigi , _Mucor, Hornodendrum Phi al ophora

M &P %‘SB’F{MMEWH@W@ pliyPi§sent RE| s pbpmracelicallo rackaptable salt or a
phatia&iticalpf ££i0& @i ¥e Candi da or Cryptococcus. In an

enbodi nent the infectious disease is selected from or

the fungal infection causes a disorder sel ected from
In ad B8 Py ¢an

c octé%lﬁg@ d(ﬁdﬁy COS ?‘?ﬂg%alﬁlg LN é@m s . e‘tgeerr Zﬁl}e % dp gombination with
any %ﬁ‘%t%@;@éﬁsqfshe dopimgpositiph atcm rusa mphitaeed Q‘ldﬁhdl[@&&ﬁd&sa%es and/or
ammﬁmggﬂa§§ﬁ&§ sporotrichiosis, nmycotic keratitis, na

hair an i n di sease, | obonycosis,
chronoblastonycosis mycetoma. In a preferred

cter ection |s selected from
2, E gr gﬁp (t:%’rrgrr) F% dealﬁ’lngc{klf’ RS ipEiopys solved by the use of a
© com@uarhapmsding toehafigt meﬁzﬂrmmg@t theanRafEREd oF a rhiticutBRA €

preferred enbodi nent the bacterial infection is caused
by or involves Staphylococcus, Costridium

In a Sfth mbaab&:p‘rusl,emhmﬁérﬁﬁxhg'ﬂthe PAds 8 8)ehon iBaGdd lﬂsthe use of a compound
Escher.i ria, Serratia, Ent er dbact er

hi
for tlEnI{l%[}ug%Cg,g% 8ga m ﬁaé]rl‘?ﬂ'lt T ﬂP-‘i’e‘F?i’HB?ﬂt efig dlS%? dgwereby the disease involves
an aboahelusll pfeliftafiba, mi‘ﬁﬁde@t@é@laé‘etl 18protifefatibk galnofo%%gﬁ?l ’J“ﬁn"%] and/or an

d qg drnent the infectious disease is selecte
e Serial infection causes a disorder selected
frontthe group conprising pneunoni a, diarrhea,
dysentery, anthrax, rheumatic fever, toxic shock
Wher%'%@? SPREDOYRE d% Bsamnonsd aqverrimggbtthesﬁrstg:mmenondh espectt yphoi d
fever, brucellis, Lynme disease, gastroenteritis,
tuberculosis cholera tetanus and buboni c plague In
In anS |nfect an 1.s
PR B4 TBORITE D5 R Rl P i o
cell divigign gadder ach cyde prpet tthQf pﬂ?ﬁqmdlj' thapary of tHe celPSlcieds mitosis.
virus, Epstein-Barr, Herpes virus, 12 Hepatitis
virus, Papova virus, Influenza virus, Rabies, JC

In aneembeémﬂnt thee sliseapa $4 S’B@pctﬂdfrfttSn the grdl@r%fnlphﬁ?g fi?]tfr&lfe%énerat%ve diseases,
e odl.negn e arasite
strok?,ﬁ]?&ﬁ%.t?&a%r#r lﬁsse%s'e% C](nélj ut}er Eﬁe& pm%ﬁtl‘ﬁbllsl cgq;eg,ées heart diseases,

cardipvab@iddridivesses and cell proliferative dlseases.

Ina 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,
synuclleinopathies, multiple system atrophy, amyotrophic lateral atrophy, prion diseases and

motor neuron diseases.



caused by or involving Trypanosoi na, Leishmani a,
Trichinella, Echinococcus, Nematodes, C asses Cestoda
Tremat oda, Monogenea, Toxopl asna, G ardi a,

Bal anti di um Paraneci um Pl asnodi uin, or Entanoeba.
In an enbodi nent the cell proliferative disorder is
sel ected fromthe group conrising neopl astic and
non- neopl astic disorders. I'n a preferred enbodi nent
the neoplastic cell proliferative disorder is selected
fromthe group conprising solid tunor, |ynphoma and

In ah emledinent the iafetldne dideaiecis REcRITIRM @Penéroﬁﬁ] %oﬁf}lliéiﬁig fungal, viral,
bmné%$nr IS %gl cted fromthe group conprising

51 SRR WUFU8Rm, ost eomm, fi brosarcoms, and

chondrosarcoma. In an alternative enbodi ment the
In negﬁ%astic cell proliferative disorder is selected

% PBHTTNe® P%ﬁlentcg}?plﬂ%ﬁln gnfbetisasis eelentet fropr db¢ agréup comprising
gyna6@l6BEal abPIRMaMIE! mfRligh N cancer, lung cancer,

pancreatic cancer, gastric cancer, bladder cancer and

ki dney cancer. In an alternative enbodi nent the

Q@ i [ | j.f tive di.sorder_is o
I D en e el hreB e R WY o s RHGR v e Beppeocmiionaes,
Crypfagogqupy o&iastorypesa rﬁ@&qoemid?idev,?fdmmgwhﬂe?or&tbﬁx, szizogius,d Absidia,

0 roliferative .disorder is selecte

e OB PR ORNBR, A Aohe Pl RSPt ey bare Bfigaporidan or by a
yeastepritanehly Cosdidg op€optaasicas. tissue repair and wound

heal.ing. In an enbodi nent the inmune

based/i nfl ammatory di sease i s an autoi mune di sease or
In angingoduient thelinfastioasieetisestleblde o8+ 1Ke fingal infection causes a disorder
selecld 0d/ I r)ef | ammat ory. di sease is selected fromthe group

Co% . é*f O S IR ORY, Pq.tgl}dxftﬂs@ rescifi@Aempinosisi klastomycosis,
aspergiliobie Cclybpuscctsiy/t hesTRI RS oRS S OcﬁJﬁé&gcgéignﬁgcosis, zygomycosis,

L ormer ul onephritis, irritable bowe
sporqicdiiet mycai&qfﬁﬁﬂél,ﬂsn&wltha5| s skindiases obpaishisguispmoblastomycosis,
mycef@gphi goi d, scl eroderma, nyasthenia gravis, autoimmune -
haenol yti ¢ and t hronbocyt openic states, (Goodpasture's
syndrone, pul nonary henorrhage, vasculitis, Crohn's
In a Pr&SRASE eRbddi h GhBctidd i lment  the "
. ?mrune basedm%ﬁg/@;etr glganf%%r#r%tc %érrg Isg:gglgéa{gag%foén gﬁe group comprising
infectiops|capsta by Cyaravagitive and. by GramenegatiMedaitesat t he i nmune
based and/or inflammatory di sease is selected fromthe
group conprising inflammation associated with buns,
In 2 mera graferradrepabodinana theitatteriaifiafectidndn caused B&Y yivolves Staphylococcus,

Clostih S| scul ar. gccl usi on, .post-surgical vascul ar
e A LTI LI L G O
Em‘erg@rov@u_gnsmm,l Npaardia, Haedpilig Nepséria, BréRas Yela, Helicobacter
OrLelggQEp1a-reperfu3|on injury, acute respiratory
d e ess syndronme, systemc inflammtory response
syndrone, nultiple organ dysfunction syndronme, tissue

graft.rejection and hyperacute rejection of
In antegx%f?gﬁp it qjlrchélgH% 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, -



In an enbodi nent the medi canent is for adm nistration
via an adm nistration route which is selected from
the group conprising oral, subcutaneous, intravenous,
i ntranasal, transdermal, intraperitoneal,
i ntramuscul ar, intrapul nonar, vaginal, rectal, and
i ntraocul ar adninistrationjzln an enbodi nent the
medi canment is for the adm nistration to a nmanmal,
preferably to a human being. In an enbodlnent t he
Hepatifigi WRiSe AEPIVE BiUSe Jﬁ%‘l‘fi“%%é”%}s’p RabigcHut pregphalitis causing virus or
hmn&ggggq&kkgﬁmggggﬁglng to the third aspect. Even nore
_ preferred conpounds according to the present invention
are those nentioned in any of the tables herein and
those further disclosed and/or characterized in the
In a prefempd embodimenthopAresite iertion ¥ selycied &opy s arep |Cﬁmmﬁmg;wfectwns
| §0 u t t
causélscf1 ggpe VYI{:gId %L&%}@T g%z?grhdm{e{@nbgﬁgthgﬂa I'B%hzno%occu Nematodes,

I ment's t aken
Clas§es ofiestdde E@p@ndientM@lomm. Towplasied Freardian Baétwélldlum Ranemecium,
: | , used alone or in conjunction with
Plas%?%g’%y\%l{e@ﬁ%%éaz?é preferably used in the foll ow ng
neaning (except where noted to the contrary): 14 The
In an ¢ ee rl{gg rﬁel-l.nlé éxlefclg:fg ﬁ{oglﬁ zatﬁv% 58ﬂ { t gsgsn tecgtgc% 'omFlEé" %roﬁ% Egnqprcf\s%llg neoplastic
mﬂﬂmwmmpmﬂmmﬁq@msaturated al i phatic hydrocarbon radicm
containing fromtwo to twelve carbon atons,
contai ning at | east one double and triple bound,
In a heg@eadt dnvldiment Ahdkiydoplakief @liSproliferakioé hisbidenzhelbctad drom the group
unbranched al kyl groups. Preferred alkyl groups are
comprising sgHe TRt HmRhRPE anieRksBYa: cont ai ni ng from one to
ei ght carbon atons. More preferred al kyl groups are
strai ght chain al kyl groups containing fromone to

In agmere: BrefredatBhRImAR BF a0bA SHmar Riusel@ftsfb FEore dht &FHPngPraprising
carcﬁlfn‘}lm satcBi8 Costedml Koo &R, AldBndrbiarciul d be
un derstood that any combi nation termusing an "al k" or
"alkyl" prefix refers to analogs according to the
In a@&i&)a%lud@&m&lfne@ tﬁ% n%o?lagty 1 &Ifeﬁﬁ%@%@rder lgga&teds&m the group
koxy", r to al grou I'i nked
compmsing breewd wdn@r,cmpsta«tp &aBAYT, @;oiogecnm@nr, brall ¢apceraiume cancer, pancreatic

cancel AR tenger Tpe Bl RABAN b8P L EVPT 18 8rs 1o

aIkyI groups as defined herein, preferably straight or
nched, the bearin one bstitue
A b LS orabis i R e By € it s i disordr
preféihlil?thetﬂlirﬁfht(ﬁsormamﬁmhy substituted. It shoul d be _
understood that any conbination termusing a -
"substituted alkyl" prefix refers to anal ogs

In a8REHNAIVE Eribdinitat ﬁ{éqm 1265 1hsfic tckID Er&ffera@&@&dr&éﬂ@ gelected from the
al kyl ", For exanp a termsuc substituted

groug| apRRIISiE” PioglREg shwwgnhyst@péw%osaﬁf k};ﬁon@% UiSsts gway g wound
healf®B. aryl group. The term "l ower  al kyl" as used herein

I'S preferably any alkyl as disclosed herein, whereby

the alkyl conprises one to six, preferably one to

re: e ' :
i L R O S BBy 402 S e e e o

disomlekyl group, as defined above, optionally

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

comprising rheumatoid arthritis, glomerulonephritis, systemic lupus erythematosus associated



unsaturated and/or substituted. Preferred cycl oal kyl

groups are saturated cycl oal kyl groups, nore

particularly those containing fromthree to eight

carbon atons, and even nore preferably three to six

carbon atons. "Substituted cycloal kyl" refers to

cycl oal kyl groups further B§aring one or nore

substituents. "Mno-unsaturated cycloal kyl" refers to

cycl oal kyl cont ai ni ng one doubl e bond or one triple _
glomggBleaephritiy ifritahle 2pwelatvadromg c Poasigl| asthimes gyudiplgsclerosis, pemphigus,

p empfdt510 ALK R aBthBa Bfavi€ BRloiminiRe BALHRbIHHD R $hrBfbocytopenic
t WO bonds f at |

triple or a conbination o east one

statesg dodridpatiend ByTdrowe Pylinphay heswuThaghevaseulifis: {fRbRy| disease and
.10 an unsaturated hydrocarbon group containing
cmHn§§&§§§§§ one car bon- carbon doubl e bond, including
strai ght-chai n, branched-chain, and cyclic groups.
- Preferr. | k I . hav \V/ "
I an gLl e B SIe  GHAS s RNE olBe Pi B GRRRRRPonditon
carbons. "Substituted al kenyl" refers to al kenyl

graoups further bearing ope or, nore substitutents, .15 '
In ax bR AR LS PR G 0 B BPET RSP REyE I Sl BERope ow
comp@iRing| ikBainatisrotBociaed chifhi eds, atmyy rjuryppiybeundib] jnfarction, coronary
T LT TOF T Se—
central SWRedust sybted BjEY, ORtHeaRN Ybart HRERE Sinll Asdhy@l08hde@RIN injury, acute

.groups further bearing one or nore substituents. ,
respirafgsh clpfFrsRtSYREPES. SYRifBial inflammatory dregnogse gyndrome, multiple organ
dysAm¥GdPahlSRE! ti&ﬁ@%ﬁﬁ é;Bdiof Afkd blcBte rf@fdn of transplanted organs.

"Pol y-unsat ur at ed cycl oal kenyl™ refers to cycl oal keny
containing at |least two double bonds. The term
In an ShEYdNbnt HEHRIiRaken3l MNSALHALES PYALOLALERAMBE QURe which is
containing at |east one carbon- carbon triple bond,
selectedclrerdi the) EseupasQrRrisiigaTal, SEPiRRRRUS. EHEVenounigtraRasy]j Fransdermal,
. Lo o p .
itea{ R, RO o O], DR DR ey il ration
six carbons. "Substituted al kynyl" refers to al kynyl
rqups. further..bearin e_or. SIS ' e e
I anfgfingnl e kg AR B %R p BB o bt Rty 4 uman
being.ange of 6 to 14 carbon atons and "substituted aryl”

refers to an aryl group further bearing one or nore

substituents. It should be wunderstood that any
In arC@fibidiatitGhe bRAERRMELL Y oAtomBises @phiratayéuticlr@bipositied ecrding to

t.o. anal ogs according to the above definition of
the thitd-35pect. For exanple, a termsuch as "aryl oxy" refers

to an aryl group linked to a second group via an

oxygen. Each of the above defined "al kyl ", _ )
Evergive| rsgferyd compaygds aheprdingstadhe piseent Hyshtiange) thoge mentioned in any
of th?I ﬂﬁ%lelé ﬂ@rehrhgl'drthosg 2hraReaRtSdd AR@bOGRracth SR Yhe d¥8mples.

al ogenat ed anal ogs nmay conpri se.one or severa
hal ogen atons. The hal ogenated anal ogs thus conprise
ny | . i . L. i t i .
The BRAICHR (SIEMEEIE BronlR EANEE s o MBI, P NBiref P of e
indefentett olaimnh Poeferredosndodiméntioay ¥ teker frey thellgpeandgrtolapys.

are fluoro, chloro and brono. The term "heteroaryl”

refers to a stable 5 to 8 nenbered, preferably 5 or 6 ‘
As us&nkegiedeach 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):



monocyclic or 8 to 11 nenbered bicyclic aromatic
het erocycl e radical. Each heterocycle consists of
carbon atons and from1l to 4 heteroatons sel ected from
the group consisting of nitrogen, oxygen, and sul fur.
The heterocycle maybe attached by any atom of the
cycle, which preferably r§§ults in the creation of a
stable structure. Preferred heteroaryl radicals as

sed, exampl e, furanyl, thienyl,

ein_ include, f .
e Ko Sl Bl e S e camiong o ppeso Ryt carbon

atomis Srx@azmingl or ipsBlrkatZRbdy/ blipmaqia/iﬁﬁﬁ%arﬁbn r&cﬁ%gzcﬂhﬁérmng from two to

tetrazolyl, thiadiazolyl, pyri | yridazi nyl,
Mel}f)i/cﬁﬂ?ﬁn(fit » coniRpung aty S?IOIWQ%‘M@zainﬂWp,le g(mﬁldl ngbpectively. "Alkyl" refers
to bdth GrdbdRedydnd @RFAEHIr AR | n i ' lyl, .16 .
° benzi m.dazol yl, bené?ﬂ?§?3?§|?£%£%§g¥§%§V§$?5§U¥?%¥%Fhmnamyl

grou)aﬁﬁ%np%g ﬁ91|n,ongI ta gt icarpPn atogs gMicreairefimréd alkyli gnovgisiareydtrai ght chain

alkyl@%ﬁ}@'c@ﬂtiaﬂlﬂ% frottibitag Qlxd ag,?ﬂon At sna%)é%lr;%ngﬂdéacl:l?}il TP containing from

napht hridinyl, pteridinyl, carbazolyl,
threefR SRaga bR atoh dhetohidzbei understond tivh enp xaabination term using an "alk” or
nalkvi ShREL ird I . f t het er.q |, groups :
e PR ey e abtthe o] B 3h8 Rratife F Tkl B inet, oms
such ag dalkpry Lalipylithiq"akfer o tlryhgmupbinkedtd ® s€on@ Ee&peHa an oxygen or

ek n 6, menber ed ocyclic or.8 to 11
s 2Rt B R e TR e g ol CrR). “Subsinted
alkylir¢fhmsrio siltyl paipsl asndefintd herelt, ptefetablp Reaik AV arth O B ey bearing
one @ngzheé§r00§f e cqg?{sts of carbon aton{s) and from1
T NETEIBE ORE SUUHBENetsT F5Ras RncyTubeiued 384 guqre gubstitutents

mearopolpististigedt, Iioshy@e be wBetsHUl it anyl BEnRRIRINAENS hSine T¥%ubstituted
atom of the cycle, which prefe%ably

1L lbe %%tacfhed %\é an W _
alloyl” preff Tetery to aalpgseancpigingoto Hhesabane definition of (Febstituted alkyl”. For
examiplegh @drimesic 84 ‘@LREMEd el ARt LAk RraS sﬁ'ﬁsﬁglté'&eeﬁl@l %rc}dﬁcﬂn}ﬁg& to an aryl

for exanple, pyrrolinyl, pyrrolidinyl, pyrazolinyl,
EI0Uyrazol i di nyl, pi peridi nyl, norpholinyl,

t hi onor phol i nyl, pyranyl, thiopyranyl, piperazinyl,
. indglinyl, azetidinyl, tetrahydropyranyl, _
The tep lomyeh Al as pigecalieyein is prsfaraty emoplisyleasydisclosed herein, whereby the
alkyl BE%BHS d L dazd Dyl

N Ry tty AR LR BARLIB one o four C-atoms,
di hydro-oxazol yl, 1,2-thiazinanyl-1, 1 -dioxide,

The tdme " &l 8zl | codis Lz dk OXide, ,
€ 'S0 t‘&"fé’?'é‘?? cﬂ@%{/sﬁ? ,ef.ygf?%%(n?‘g"é of an alkyl group, as defined above, optionally
unsatimaied apdior lsiib:aiyﬂuteﬂ., -I;teﬁiwrheyc:]d'amm group|§ﬁ|t~ sdtaa®d cycloalkyl groups, more
. rOcyc M. refers to heterocyc cont ai ni ng one
paric e SRS i G e 5F BB ORABR et RO B erably three o
six cdrbore noesc bitituet exyslotiRyNatREOGY lclaligD Bloahd) hﬁ&eﬁbearing one or
Inmﬁleﬁ%%ﬁ%¥o“ﬁpuble %&ndé or éﬂo”triple onds or a
CORDIHALT ort BBt 1 eS cyeRe Housler Woivaloalky! eendainingming double
bond bobfle tripk bod. tPéI@cinbRiRfedCyeloflicyl M efRr 1§ cérgloa]k‘yl containing at least
dh@%egoc cl¥% g&oups further bearing one Or nore
two daynie ppRdseR e Tipiebondy op & qombination o it leastwnsrionbls bond emdtione triple
bondW t h another nviety, shall have the sanme neani ng as

gi ven above. For exanple, "aryl-(lower-alkyl)" refers
to lower alloy, which is substituted by an aryl. The

The t&r8] @ken?ﬁ’éﬁ%?sf%cinydnsﬁmaﬁgth%;d.?o?a%lon gx%glg c"oar Mtﬁ%&? one carbon-

assSocCl a A _anot er nore unkFe
carbog stewblei eahd, sirdidingh sivaightivhainabennniedrihaig, asd GV gAJaQY EPreferred

0 agpl.e, ."ar " refer 0 enyl _or napht hyl
alken)(ﬁi %’ﬁ@% ?%Jeaongatsbtg%bzle Célr?né)&%ﬁz/%r:eo?rglfjenex alkenyl gr%ups %ave one to six
carbons. “Substituted alkenyl” refers to alkenyl groups further bearing one or more substitutents.



Each aryl or heteroaryl unless otherw se specified
includes its partially or fully hydrogenated
derivative. For exanple, quinolinyl may include
decahydr oqui nol i nyl and tetrahydroqui nolinyl,

napht hyl may include its hydrogenated derivatives such
as tetrahydranaphthyl. 17 As used herein above and
throughout thls appllcatloﬁ "“nitrogen" or "N' and

' S" include any oxidized form of nitrogen
The §ﬁ‘6 '§M¢194J¥enahdref% teythst BicHs 28808 Of i otkeml spap; @s defined above,
optloﬂélﬂ}r Qﬁ@tﬂute& Uﬂ’lfefl%ﬂe@ %yol@éﬁcénﬁ}f‘ Broufid %%ﬁtaml}hgo ?ﬁilefou% eight carbon
used herein a wordi hg defining the imts of a ran
atompf “Jubsietad syelpalkenyl’erefgs fo eyqleptenyk grogps ﬁn’@b&hbem one Or more
e 0 2,
subst bR Moo etk pycloati@pyi reers 1 oA coreiBpp e double
bondRely-omeatitiated rayaloplkenyl? wqus it ecyaln@lkmyé @Iootseu@l?t least two double
vonas Nt €ger defining said limts and any integer
conprised in said range. As used herein the term
substituted shall nmean that one or nore H atom of the
group or conpound which is substituted, is replaced
The teym &alifyiylerefers t@abo mlsaBJrgcd)htyﬂrmdart&)tIchMp conpaphieg ut hasm ronc carbon-

cundl, TS, TR P80 BHRh Rl B HRTBoTASEY Brrred

alkysl sdiiph band ond e t8¢1bS tirborsh M aprdfaraichliedye dréupehatdiéne to six

carb%w @B?@%B{ ﬂg }9’ ?%gﬁt? é{}H %ﬁéﬂ%m%gemgfogmglpore substitutents.

fornyl am no, carbanoyl ur ei do, carbanoyl oxy,
car boxyam no, fornyl, f or nmyl oxy,. carboxy, ~sul fa

The gy ah| ebay fo am PIOIHF gr%lyctra&’&s@ [the rapge: Ptaéméﬁ;ﬂarbon atoms and
"sub§tbt8d QSY Cle¥ers toBNRYLESES ﬂfr@telegeahﬁg %ﬁ@ sf/ﬁ]!oyé substituents. It should be
pol y-unsat ur at ed heterocycl ., aryl eteroary
-undemdd:;@t anépklgklyatlocg tﬁ%w%&?ﬂ zgy e1 oaél’lk WX refers fo analogs according
to th@ ¥6dvRalehn oy bPXé&yl”hF&eéx%ﬁl% ¥ ke Yuch & YAV refers to an aryl group
het er oar yl oxy, am no, yl am'no, al keryl ar ni no,
linkegyje p 82tioRY BrQBp HiB, an@quyal kenyl am no,
het er ocycl yl am no, aryl am no, heteroaryl am no,
mer capt o, al kyl sul fanyl, allcenyl sul fanyl,
Eachcgfthe aﬂ)d«yldsﬁmrda'hjlqy " 69}5@!0@&[)' " armlylagylt ‘p‘lmhlybe understood to include their
I yl
haloge %%? %‘aﬁ¥l§%s§/u 3%@ Rﬁl}%&%}ﬁ £ haétglg%{)mta?{ogga ise one orbseveral halogen
atoms UBst Hatogeweded a;n:ablgﬂ thioy camprise fany h@ogeafrml@hamdafmnédl the followm°
substituents. This applies preferably to al kyl,
. al kenyl, cycloallcyl, cycloal kenyl, heterocyclyl,
The &yl "halanebffietes (halbgén raliicali ssleated Gropr @xices,rohtbrd, tadbma| ikdox Preferred

and al ky] sul f e those of a |ower alkyl group.
hﬂoﬁF”P%”F Q@R%Uﬂﬁéﬁﬁgﬂ that any of the definition

provi ded hereln al so applies to any substituent. A
substituent can al so be_an ,. R3, R4, RS

The pgrm Rpsterperyl"Rugders po | 2 Righle l\=/z1t3 8 mqnbe,:&]s prq:@@bfyFé?or 56 membered
mong%%h%\)'z%é tBle ﬁ%ﬁwbet@gzbmﬁ%@’axagéhc %énocﬁ%ﬁ radieal, Eﬁsheterocycle

C |sasovv|t|ntepresent|nvent|ontat
conssstwofsmb,qrn ttgw@mandmt;pm A tour ketereatemp selpgted Egmbijezgroup consisting of

mtro%ﬁp %%{%éﬁeﬁﬁ sufffufl "9 RreteP S HE Lid ?reo’e attTHeE bY a9§ aldafof thi €¥cle, which

Ts su stituted may conprise several substituen .
prefenkily hesnis/indhe ¢reatiopef a diablesirasitre direfetred Betemoaryl 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,



18 As used herein in connection with an enbodi nent of
the various aspects of the present invention the term
"each and i ndependently selected froma group” or "are
i ndependently from each other selected fromthe
group” refers to two or nore atons, groups,
substituents, noieties or  whatsoever and describes
that the single atom group etc. nentioned can be

sel ected fromthe group. The mordlqg used i.s

benzimidgzrivly Penztipzoby 8%’106%20%n8\5f§%aﬂ‘9n it ﬂ%ﬂ% isoquinolinyl,

cmnol%}herp‘ﬁ’dﬁﬁzﬁls)lf q@R&1RI, tcﬁﬁlcﬁﬁm ndp &N Al Cpteﬁchﬁyls a¥Boazolyl,
éﬁ deflnltlon woul d have to be repeat ed. used
acndm:ér enazinyl apheeethiaginylviaph phsnesspiayl netbstipted H@t%arylo ugsfers to
hetero_%%g%ﬁlu s RithE BeaRh £SRYr nhdpY itstifdBats L € term “each and
I ndifvi dual Iy absent” refers to two or nore atons,
groups, substituents, noieties or whatsoever and

The tgl%"? C‘Eééc?rggyg:ygatref‘égetosé régibfe g‘ttgﬁ1 n%&%&dekgﬁfﬁrgﬁgiigf%dmembcred

regardl ess whether an
monoayodxmb; 8go dlipsenstteced breydlic hetecbeysle aébh@h Mhlc:ﬁheaymber eftheg saturated or

used is. a tru v0|ds un
unsan}rétﬁg,t Ei.n?il% Aot arox ctaﬁ(é r%cg\g]#e(r)ocye cls & n31 1)(1(53l and from 1to 4
heterdatdins selebied fimat the Ig&tupl donsigtinglad n&h@emtoxlygiera Bnde.ﬂi])ﬁld i ’lfheﬂieterocycle

of the invention d hav to b a
may SO DY b P N PR TP St oD Gty g2 stable
struct@®, Mefered -hefeRARS- raﬂfca}s(ﬁRa&'a:%ﬁéremaﬁIﬁ:Md%p gat eghmple,€pyrrolinyl,

are repeatedly’ present i n a.conpound according to_ the
pyrropdigdle yrazelifht PERZONCT BRPTYNKy CPOPRYEY) t\%&%@a&w pyranyl,

ﬂuophﬁnﬁucﬁlp&ai@ﬁneﬁldt)hﬂl; &efdinyl; ( tIndRro X’r&y‘[ eﬁ@l?eth@dro&ﬁ@)yranyl

ver al I'n case,

tetrahwérpéama lzmhstdrqmmmhew h@@h&dff’mdaélﬁélr é @tqtmbydropynmldm-2-
ylarm‘fn? ns %g&fovcﬁcaz&g ouUps2 %ﬂlﬁ&?ﬂ: R?)dioxidd)ese ZMaﬁlﬂElH&y@-ﬁ 1-dioxide,

can pe elt er sane_ or they

lsotlnamhrd@wbhtl =digwide agdf mﬂwﬂmfb%&d%ﬁt Mﬂn@g&%w&edt ierocyelyl”
referse 'tJ E@{ero%?clgl C&&’é&?ﬁgb%@ dQ\Ebl& h)%mi a§r€ond 'ﬁfxﬁlg MRl BRSIYaERaturated

gr oups. there are hree or nbre
heteram‘yc]yﬁ asterygfo @gpmcydahcoa@&mngatdeast tv(c(;]lmlkga)bonds or tvg triple bonds or a

combg\'?a 1811 # §t Iéagfén\ﬁgc{é)trltélggaoﬁ@ (ﬁlrequg% Je e‘ggbr?@fultéar}i%eég’cggﬁégefers to
heterétatiyh grdupdannther bamyngo@rernn até mbstitm:nts he arrangenent. for

such .identical or different groups is.within the

present invention. It is to be acknow edged and within

The t’éﬁﬁ "mﬁssmyl"j Wldﬁﬂidsﬁu‘ﬂatgdl Wﬁmaﬁythéﬂdbig@l sheg¥ louvp thenminet ypeaning as
substituent as use ei n, be
Eivery fhe 108 Ty 2R (ARG oL Cal)es AL i dp itipisd by an

aryl. fornulae or conpounds di sclosed or described herein.
As used herein in connection with an enbodi nent of the
vari ous aspects of the present invention the term

The {e %@‘Hetef&y&l?l"a"&rté?b‘ﬁ 1"%&1@%@1"“@?1& ad¥Bdifby with RAG@BEr Mbiety, unless
't ke Spécifying ¥ it "can be inserted in an

y
otherwnae@pccaﬁado phallaye éhwsamp megaing ag ER Abe vEoF orxamplenmEnd" refers to

e e e

of the conmpounds 19 according to the present

I nvent.i on or, a of. the for closﬂg e
Eachaq,wl cbrth gargw&'ggsg othelr\rz]msB SP§ cln%l%dla e {i rlcgsu 1al rf‘gr Jf”uﬁ]l%l g@rogenated
derivafi @ FoREdadipls duiblitylengninsludé dmhydirgqlmmm;nylsmﬁstburahydrqumohnyl
naph{hr?ri 1%21}/ include its hydrogenated derivatives such as tetrahydranaphthyl.




spacer or the like. This applies particularly to
asymmetric groups such as those having i ndependent of
any indices the following structures -NR-C(O) -,
-NR-C(S)-, -NR-S(02)- and NR-C(O -0, which can thus
also be inserted as -C(O-NR-, -C(S)-NR-, -S(02)-NR
and -O-C(O-NR-. It is within the present invention
that the features of the various enbodi nents of the

present invention can be realized either alope or in.
As u%férﬁ?r%tab%w Wi hroughout s apRitcalipn. gRiTogtheyr N and “sulfur" or “S”

mc1u@em@ddxﬁ@£gd(ﬁ}m ef mttzhgee . NP8 S8IRr An8 BN aRnizelFdSn @p ¥ny basic nitrogen -

nbi nati on of an/t ndi vi dual feature or the
Sulfo’@é%ﬂﬁ@lﬁ Bitropd, N-e%ifur es of an enbodi nent of the
present invention with an/the individual feature(s)
or the conbination of features of any other
As usgdihsrtinre vording defining the dingtseofor rapge otiongh saeh an ewg-t fifom 1 to 57
mea.thaﬂf Ex}tg%gp %MTF'EH §’1 g‘hlal2I b@aﬁjd §Cﬂnq§feq vmd Pa!hgec' ﬁ@ﬁned by two
speci ation. As used hereln i'nconnecti on
integgmiepplionbnmentionth & meant tumngsise end disgflosermay prtegs mheﬁmng said limits
andalnnv ntelrg@m nsegm&rc{n referring to a group, subst i tuent,
oI ¢ ?%/ p%cer or TR i ke speci fying that it "can be
inserted in any orientation into any of the preceding
| ae’. means .t t he,.group.etc. can be. .. attac
s v BifeEhive " apd Pl SR 1k e Shpedt 1 AL ST s srovp o
compoligd wihich 1§J§ubaﬂt)dteﬂf is &ép@cé@ﬁ}b@ldﬂ@&ent AGEQ racgr@.g) df&tdrh@ a molecule or
F?esent |n tion or cg.y of th? Prrrul FISC|O forred
a mojgylgimoighy yat%’F’ §RW  tpEnsy frolgy ep“&r"i‘q wfedroeyig alin referred to
herelﬁ@ys‘gfstlﬁaﬁ. atons arranged at the ends of said group,
substituent, noiety, spacer or the like. It is to be
understood that the termgroup as used herein in :
preferred enbodi nents, is also to nean radical and/or
The $lb&ta0éE 3hn B selddded fitdhd e Eroip @bptisi@ed1h\gri fBdremEhaN) difldromethyl,
free valences. It wll be acknovvl edged by the, ones
cyangii FHlEpyiamiahe WEmpYar OHYIFRPPouSAPYRIYLal Yeidgy  carbamoyloxy,
carbdHyRHRD, Aot nﬂéﬁﬁjyloxypr&ﬁ%&§b|sﬁlf&gﬂ alagit laykehyIn kﬁﬁ'ynyl O cycloalkyl,
anot her radical, group cggonent or noiety of

cyclaaBepp Aeteroc gma?@nsawatﬁ aiTocHpYh Bely- A rhgieéﬂ?érclyl aryl,
heterB!&?f YEDx " AlBRy, AL Rk RIS d&@lcﬁﬁm&?d'c‘}ﬁbﬁken&foxw |Hetcrocyclyloxy,

acknow edgeéd that a radi cal In princip
arylomvleet@rpm@cymno,tancylamm,@&mylaﬂmﬂ cyql@aékweamémyﬁloawenylmmo

t di t h
heterS%ﬁ:%rl gx%c a%gmgfogug%m&g%&ﬁ d?fégc %bloglt(%lhﬁnﬁ Elicenylsulfanyl

cyclaaligsuifekyipwl eadgedkwbu}fmybn es hsteidcydgsilfanylhe aarylsullf@b'l and

iSRS B 5B HRGRS D o, BUARATELITSE UF o o

afor&zfﬁhﬁbx&bdcsm%ﬁltﬁﬁﬁs. Fﬂhﬁdﬂpﬁ]@s pe€ferabyrio aﬂ@mhlﬂenyll, tyHodlisyl Ocycloalkenyl

heterRep L Y EHORGAERT 1 B SR I AR S F LR B¢ tose of

lowePalkyl Qb I€KABPbLackhbhiRigel Baday af theadrFaitionWrbVidéd herein also
being 0, or V, U and R3 being absent. The term

applies, oy BEbstittsthct i ng group” preferably refers to a
bi ol abi | e phosphat e and/ or phosphonate protecting
group radical as known by the person skilled in the

art and, e g., serhbed 1n Schult 2 Bb ol
ASWHtQ%SISO%SSBBQgR Fenki: cﬁéa B¥ oBhilin R %§7 Bg’ R R,

R'*, R', RS, R” R®, RY, RZ, R®, R¥, R®, R?, RY, R”, and R”. 1t is also within the present
invention that any substituent may in turn be substituted by a substituent. A group, siructure,
moiety or the like which is substituted may comprise several substituents which may either be

different or the same.



2002, 1587, 276-286; Tan et al., Adv. Drug. Deliv.
Rev. 1999, 117-151; Shaw et al., Pharm Res. 1997,
14, 1824-1829; Serafinowska et al., J. Med. Chem
1997, 38, 1372-1379; Arimlli et al., Antivir. Chem

~ Chenot her. 1997, 557-564. Preferred biolabile
phosphat e and/ or phosphonat protecting group
radi cal s as used herein iné ude, for exanple,
2-acetyl sul fanyl -ethyl, 2- pival oyl sul fanyl -ethyl,
1-nethoxycarbony|-ethy|, 1-i sopropoxycar bonyl - et hyl

As Be@hddkiigh bytmectiinORitIO &Y b MBEA BF the various aspects of the present invention

1- met hoxynet hoxycar bonyl - et hyl ,
the tfme Zeaﬁg a%% ﬂ;ig%?qﬁl?m}:y @Lﬂc*egﬁ'}gn) a gqop@r or “are independently from each other
selettsd [T QXY GRGUPO MEkRX Séfrﬁtvh yéma?glké Q%ég %E&gngyl yﬁe tts yﬂ181et1es or

1- al koxycar bonyl o %- ,
whajgaever gp épsypbeq thatythe ginglecatorasgronn etchmemptiansdivtn be selected from the
oupN Y88 biofding §s t e
B ey B B e n B ARG el hery SRERAR pBperse for
eachd:f ngq’f‘ﬁorﬁﬁ EEAIPS eicnipe ﬁm@gromdefmtmmaymmlt@aé tepeated.
acceptable carrier, diluent or excipient. In an
enbodi nent the conp05|t|on conprises a further
As %behmeemcqrmawop veitit m/mhodtmrmu ofithe viricek @spbls\of $éGhesent invention

te | | |ve co ound is a
the feﬁrﬁ l%@i L Faha uﬂ?\? 81&131 é’e e})tse I ﬁe pt|o PEr 1o FOE BISES TPl fsubstituents,
moigtige ot virptseiver aml ddseritme nipd trcsingle PloRS @f&lp%‘ﬁc Fnentioned can be absent

I uti cal table salt or
regap(ﬂ%r %% Gt ?I%’aqtj Uge %tg %‘g“% §Tarat g W?Ptlﬁﬁecbkﬁé‘hs% rige wording used is

a trupczefoe which soidinAEvetsatyepditiah AR 6@BtWisAHot ¥acﬁQ)tf't1¥eeatoms groups etc.
in conbination with any

nd i.s either alane or
the fict e Iﬁl%tiﬁeagﬁ@ﬁ At fmioHigneab b iny ersien prasdbipave tmbearepeated.
mul titude of individualized dosages and/ or
adn1n|straﬁ§on forms. In a further aspect the Jpresent

In cqrqneetion; itk e nresen iayentign gemae geupyiuch e ft@np@lh 83 or -(CR®R*)-
@pEMdiiRY afeOrdpbRedl P tin|

o %d ;g; t he ﬁ%nu?aggﬁﬁgﬂ&? £¥&ﬂ(?@gﬁ§%?al es %@?F%%?tuwmﬂmn

Typ1|::t. ly, such gepetifion geaes & Bi6h am@aperahﬁy af., H(OR RSC}H‘[sa‘dedted one or several
@H%@ L n_be used fo

time s ? fnttﬁilg&e)‘gg ?%’g'c?gf% he ?rd?a% tvglglé%rgera%s %],Ft tixere are {wo consecutive

_ groumegf C@rﬁe —f trese Fweo fqrelatquGCRﬁfs)—aBgtl o citliee the S@@SESthey may be

S ctiv f t action
) st PRLBERCPFRE el il o o B hear e o

differﬁét bétweenChaidoner-SER 'RY)- amypp &f thére lateathitey ob eorseTthése graidY such as,
articul ar causatjve

h re the
o, BTl R Doy RE T all St 22 guEenicc rufbiotrer o fitkreswhereas
othenmamme aaye ay et sensehdedied SbavBSAhY PenmiufhtioR THEGE 'anQnngIth for such
1dmﬁmaExQﬁ§te cul ar di sease described and such agent is not
YUY STQUR ISR thepresat iBvsRERNt hat i s causes the
observed dlseases or diseased condition. In an -
It nBodlnen nechanent is for the treatnment or
is Eq ¥ EAE0%K ed@f’ ndivabis the niprenicipyentinn thati sy asdicatagroup, moiety or
substiti@Mad uEBRACRAH, | e an :
undesired cel | giﬂr %?iln%l%rgg? ?ng%ftedfh?ﬁ& ﬁislgeh\{%fo\ﬁtlﬁé) any of the respective
formplg updschrcdispgon deserfoed perelment i nvention i s based
on the fact that the conpounds according to the
present invention are suitable to inhibit undesired
As used jherepy ip| dofusaction with an emtiedimertchf cied \}anpii@ds'pédﬂ aﬁth@firesent invention
the tégfé’lggggérn?/ﬁ Q%rq ng&:olsr ed tcxglofeqp g;()jalclerf oerrtlaq hﬁze spemfym0 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



as undesired cell proliferation of eucaryotic cells.

The termundesired cell proliferation also covers the

phenonenon of abnormal cell proliferation, abnornal

mtosis and/or undesired mtosis. Abnormal cel

proliferation neans any formof cell proliferation

whi ch occurs in a manner djfferent from normal cel

proliferation. Nornal ceIII%roIiferation is a cel
oliferation observed under normal circunstances b

aCCOF‘#ég O'é@ ends an

%P”F?e?t Brention|oz anyaf e é‘%fﬁi“%aﬁéh“’roé%]éﬁf?mw& ny
in pAA&RartBSLeh S8 bNiht IaQMPRRNEES atltBe BRRAYMBId Fbho) §st1(§uent moiety,
Mor e partlcularly, undesired cell prollferatlon
spacefidlg likéd nitosis mean a proliferation and-a nitosis,
respectively, which may be either -a-normal or an
abnormal cell proliferation, however, in any case it

Thls|a§p1'i’é%tpaﬁlc€1§fﬂl t@ﬁ%e@ﬁ@&ﬂo@%ﬁe gh o) Eh%éé ﬁab‘)ﬁ‘m ©Bede gdent 8f any- indices

desired. Desired % efi ned an I'n
2]

the fallewing sirturesmayR §40hg- MR @(F)h, DR-S(Q2H @d -NBKY©)-Et.awhich can thus
e [ [ by the
also ggglrsi%gdl gs@(a?g‘ Igliauc hnc y T efr:s I(O%))ON?%Q& egtsce@%c}% Y

prollferatlon and mtosis, respectively, observed

It is %ﬂﬁ{ th% rQsentC antmpl V32[| tﬁe feg}urt he tga ng{ll%l%%/ er_tg}:; Ceerft.fc’ Qgg% present
1nven1rond e:in bedeah@edl Ielthéro hioheroat motbrﬂﬁnaﬂﬁﬁdwhle rteé rfee[t@xfeﬁ l[6¥ any other

ef h I f lls f
e ST e s S SR St Ao e or
comaﬁﬁﬁfndbmgaamﬁ:st bearp le@HBHimenN VE M Pidschb élh‘l'enﬁ@n with an/the md1v1dua1
ni st ered whi ch *s also referred to herein as th

fea“\f?(rlpr ey SHPURIIABPT 5AREPS PE r28Y | Wher ambpdugernies), e?lﬁle’élaé%le or in

combBaTbh Wlﬂﬁ)ﬂﬁk& ehbb&hRhis Os[haH’Be aRtibsed b e spdiibE £ioaNT
fromthe cells forn1ng a first organi smor species but

are the cells formng a second organi smor second
speci es. Typically, the second organismenters in or

As uBdiisheein infdoatidc8s Rith anetbodiRRnf dfithd vaRloBARHpSEY of the present invention
Preferabl¥ bthe first organismis a human being or

the tGrY FRIPTIOGHO B IEEP; SUPRUHORBIFG BOXET Poie| ke Aeqingdhel it "can be

inser@dlitin tah @ oBQEA1E 16 GRS MelpPecRdiRg FRfhulae” AadnPRLNAL El%up 2f. can be
resgﬁctlvely, to said first organism Mtosis as used

attached: 1) amothe ey BN, sHRBIEent meoiety spacer 1 the ke of anycaf|thescompounds
accoREh D tﬁéjﬁieéaeﬁ inlventRAl A 26§ bt thP rf&l‘duia%rd?stc 1038k PTK\QSEPVFQ/M?'V&%S ends an

nDre er mtosis is the process
in pmlwgl thiougth élr}e@@/tha awnﬁpmanee@ettthgﬁndﬁmfcamism sulstituent, moiety,
qmc%%ﬁ%&J ted to the daughter cells. Wthout w shing to

bound by any theory, it seens that the conmpounds
according to the present invention act on cells and
thus influence their proliferation and mtosis,
. I gt to

It i 18 B Sl e e (B Bibud B LRI, KO pRATRAGIRIRASS i sl 10
mear’ tﬁd's:ahmtdyoxidﬁrydlcalsarsahpmkby ratdinaal saviqpomnesthac tay ﬂed’lgalérmes It will

S I_nvent hre t o .bact
be aélnsec dgec{a & RSt ° 1&‘216% & %hs? %‘Et g yagpus, %§1§als toﬁgfou%s are linked,
prefezabip Ommﬂ:ﬁtlﬁ tiakeddlitan @ndtlﬂbr trinficallr @) tohpoteat o:0MmoiBYo fﬂtﬂe compound
ed.for the. treat of a wde variety of disord

Ther R\ ABPBRIAS (B IEET50g Jhad SR ETOBD e FRegi FbFHceim s will also

aclm@ﬂ[éﬂééﬁothhtfh ra@ighll anC #C rﬁlc[;ﬁg Bhod ¢iBr onk Bvd, @18 or four free valences in
‘treat nent" as used herej conpri ses both treat ment

case ghi carpereAiht iop REmE 40 6 Wihgder e Hrlisalscaapns) e@mpounds or moieties.
It is fa@b! R¥adHRdd-8 My BB oneS sBiE SPASErt Y Wbl & e B8 Alences thus

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



Is realized upon a treatnment of a disease using
conpounds preferably different fromthe one according
to the present invention. For exanple, after
stimulating the growth of a cell, tissue or the like
by the application of a respective compound such as,

e. g., erythropoietin, Eaght be necessary to stop
an overshooti ng reactlon of "cell proliferation which

AT R PR R -

grougsh@hich Rgeahdhdin ti0E piHieile eRAApIe RutAdreNiddWiaPe didBnt with n being 0, or
resg&gpjve enzyme, and is to be distinguished from

V. Ujand e8P nhi biti on. See Wl sh, Enzymatic Reaction
Mechani snms, Freeman & Co., N. Y., 1979. "Reversible" in
this context is a termunderstood by those skilled in

art. Preferaply the co ounds accordin

he
The ;S?I’é]s ehl%OSPl%Pv mtedwgaeeup c BTRYERPLY | ke i bl ta,ﬂe tph%ﬁphate and/or

phosprﬁmatte hﬁme@tmgog;bep %cﬁém aykabhAtE tHe lkergbﬁl mmem%élaw ¥nd, e. g,
enzy with the bindin i nhi bitor and

descr&?éé{l rsabel%alwgg mfedidiher- 2963, %v&?f% Zembicksy Bashine Biophys. Acta
2002€8300) 16H6; @ Lhe, KANPRMNBR1IPCRES. ‘ib§§9 Wlhh%h %?ﬁ”%h?rm. Res.

invention the dissociation constant i Ahi bition o

19974 Frby 1834 R25; Serafinpwiskatré al.n Ng#d Gihem; 19%7 368 TedApbubGmill of al.,
AntiAC (@fegi gﬁleﬁl%tﬂepew 5”555%%@4 P g&getd @Hkab@ee‘[}lﬁd’s?l#éé/ gt%%/oraghosphonate

referred to and ¢ aracterlze ose
proteiiing igeouat rawh.r@ts aablsuit hm@l mcthc tthe exampie," Biaoelylagifanyl-ethyl, 2-

r SOCI tant ra i.C .
p1va1§%i9tﬁfag rﬁl}g her e oxyc % he e%?)ﬁ)cixg?q%aﬂﬂ%yl, a&,Z-Dune’chyl-
propidiexyahealhylon Ema&bmﬁaﬂfo&maﬁ-%yl—ethﬂ s}- b]-By@@@Oﬁhﬁﬂilsﬂfhnyl) -ethyl,

tor nz The di I on _const ant
isoprSpouy PR Rl o AP R He R LAk R T &l
substiteteé aryl mat hadroklytli ssoci ati on constants is known in

the art. For exanple, for reversible inhibition
reactions such as those of the present invention, the

In a fuftBEtdspett SehpRémntiifvedtion f5QE1hRWES a Eﬁarm&d‘dunga’l hoﬁlg@shtﬁinl &hprising a
1) k2 The enzynme (E) and the_inhibitor combi ne to

Compgi% AGPTARS ey (i ﬂeﬁ Eecte sHphepreseat) jive ﬁn @nd ¢ pharmaceutically

accepisbisIORHerl @i1RAt 61%%191391”0' reversible, with no chem cal
changes faki ng place; the enzyme and the inhibitor

are held together by non-coval ent forces In this

In af %ﬂl‘ﬁ{)&%nt lﬁi‘e b&gﬁo@ﬁoﬁ %S&BHS&HQ% Ql%aétﬂfe %ompound

ormation o reverS| rrp ex
prefefa‘btmcb futther pharwacsoiestla mtwefcomppml id asb&mﬂaﬁramntlmcenh e
reversi ble E*I conplex. In this reaction, Ki =k2/1cl.
The neasurenent of the equilibriumconstant K;
In a prefared dsbadommt ofi thetcompegition theemmpelmd lsnoegent 43 a plwemaceutically

or_ e rally use synthetic
accepg‘f’]bﬁ ??Eg%ﬁ‘. i‘a‘rg??acf“ftﬁgﬁyoag%ﬁ? %ngﬁ%st rates. The respective
K; values may be estinmated u5|ng the Di xon plot as
descri bed rwin.Se me_Kinetics havi or
In an 6y80 oxY 9@?%@8&@3%9%%& PRATBRP e A CQY%W%IPifseeﬂher alone or
in cARANARNSYWEE O, 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



1975, W/l ey-Interscience Publication, John Wley &
Sons, New York, or for conpetitive binding "inhibitors
fromthe follow ng calculation: 1-(vi/vo)=[1]/[1]+K;
(1+([S]/Km)) (Equation 2) wherein v,, is the rate of
substrate hydrolysis in the absence of inhibitor, and
v, is the rate in the presence of conpetitive

i nhi bitor. The conpounds according to the present

i nvent %n may be ea5|5§ scr.eened {or their efficacy in

treati gy QF 96 0% [ IABUAGHT 0052 TREGLARFRCIoh TP &t P IRy 1 the diseases

disclose@ tae:lein@ r&PERIY B RCEBOdMNAELHDA of AR RSSO hdd V]Wbtl\!'earhs may be
SpeClgereln | neant a conmpaound. according to the present

F BSTPO Rt CAMES, HamanpAT gaty biesed ety form 9 seghedignase where the
partl&lllﬁ NaG@kive Qg@ﬂ’ Uy %voWeH a@ﬁ%ﬁtﬁ’é) aﬁ‘éﬂf" Qé %sédhﬁergiﬁt H& {ngﬁn C)inv agent
he conpound or the conpound bound target suc
: Whlcla As ORS§EXPAED qopneptipe Malh the a’&élcsﬂaasilaﬁg@ddehmt@d rendfsath agent is not
neceésgﬁ@ chle@R 6 ltl?é%ﬁsce thzfﬁs daR M QR @oslar@p@h1§eas<¥g'Ur%%egg%x ndlthon.
radi oactive or heavy i sotopes; I mmune | abel’s IC
may be antibodi es or antigens; and c) 24 colored or

In an{ inléb%rdﬁﬁ&?% dﬂX@?&meﬁ‘% fofapm%l t?'eam?é( %ﬁB ever%r oorf%t (ﬁiﬁase w%ereby the -

oun es Oof use
diseabcapay, S”TOEmcmntinIBtiQal pQJEO;)f ViSN, inBitye dn widegired @eltlproliferation.
fluorescent | abels as are wel |l known in the art. As

used herein, the term "di sease" describes any di sease,
This dks eﬁﬁfsdccﬂﬁpmihﬂé am:ofding nJatHeqire@hc dlvento@nN@i Bak@ on Bk Fact that the

compRPg(gs acF%glglé §% tkgfprgeﬁtéphe&ag% are sa*tgtg%goeuq].}gc Q ngglreg cell proliferation.

Unde@ﬁé&helll;ﬁdilﬁ&@ﬁb@ccﬁnﬁﬁé%l efdeiredBdtllpavteeiateh 6f ﬁ@éﬂrﬁd’ﬁc'c%lls as well
nt _or Péfsent in a concentration or conmpart nent

e el prelisrtioniofedoseiicc S S0 jiesey updsiFeddbRlk ProikFaion also

coverd Uﬂl’(@%ﬂfénomérﬁﬂo?ﬁa bbnoBthhINtdI bt Pifler A, WonélgRl MiedsisOthdd¥ undesired
g the conpounds according to t he ?resent

itosisy AHIOTBH. cefhRrok SRR erens @B forh §F ¢! prlifgsriéanehich occurs in a

manrleP V& #3Fdn® RrofPYorRR1 S385 o AR raBoMBNb S AIBA! pRAL RN it Q%cll oliferation
manuf acture of a medi canent, respectively, whereby Fﬂ

obseryed| edgraptmAl SIrpyrastEIcaPY, the gRajetiiy of celissandemganismsc edspectively. The |
sameaflt HEGLasd ¥Hudd t%ocl\'é)ﬁtﬁ'ﬁﬁ.}) %ény of the diseases
ere t

speci fied herein di seases are not
limted to those being ceII proliferative disorders.
t V
VorSEhA ) U LRI SRLASES 40 o566 HEES] Byl BB s
rmtoscsa Ird:sppntiyb]yf wha:hlrmafy bealthelacbnmmmbr am h‘tnmrmalamtl/pmhfenatlon however,

in o SR 5Gt BHF Pt erap o6 RECHS iy S5PB dotaL may ths be defined

by mﬂﬁd@fcﬁila]’kglch @T h h&mmﬁbcﬁﬁ@ﬂtd ml’pldﬁighlaﬁll pﬁ?ﬁé’clﬁg ra?jd Béfined within certain
net ho 1 SC erern 1 nclude al so dl sor

boundiaries ﬂ‘g‘?&?’?’f@% o)'a anES\RS SERY Teilegblbe cxtent ?@ﬁﬁbﬁeﬁ?ﬁpp &fg mitosis,

respeBfivellf) CoBRbvel | 1ederC @kilal Topdibns BF 64 Qﬁ@%éﬁ@nt&hﬁf gE18CRRE organisms,
is selected fromthe grou

p_CO
resPERENFYo R B AL PAtARiE Aty siEed o, d ngk(c}ell PrAliferAtim 8y ysed herein refers
prefciiil'bi%’e?oS &% prolifdFaIE oPRSIRd fcﬁifnﬁi%r ger &vaths oftgt bPW3ated or to which a

di seases, heart di seases, fibrotic ers,
compeuRy p@p@g:g@gl o ithe 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,



di seases and cell proliferative diseases. Preferably,

t he neurodegenerative disease is selected fromthe

group conprising Al zheiner's disease, Huntington's

di sease, Parkinson's di sease, peripheral neuropathy,

progressive supranucl ear palsy, corticobasa

degeneration, frontotenporgd denentia,

synucleinopathies nmul ti pl e system atrophy,

G firsd AbENGh, b QP WusedhdOR, Sb et
reSpen g% Pgegseg . The conp&ﬁﬁdsracégTﬁ Eﬁtg tﬁ%yaaﬂ&vmmnof
cells lpm% subject fo\seidtceld pr@rfga‘@dﬂwhqrchyaﬁvaymugafruferabﬁy mitosis is the process

t I I S
of cell %Péélevkll{égeb r% clé n?%ﬁess%lé %if]ﬂmotrgo%ln?% el? él %lr%llél edgé \e.ll#e ciagéhter cells.
treatlng |nfect|ous di seases. In a preferred
i.ment .t he | ect S sele ed.fromthe, g
Wi SESREE I o SRg b ey dpory. i, S R ORRp I, gooRding to the
presentih@éition Act olﬁwﬁgﬁhndl thhetifiuens teirrelifplatite and Mifitosis, respectively, by

veing B I b SRR e BE o oot actvi

is shdwtf 8¢ iheOdtSnpodRisNREGRME! 10 I8S pRft IivBtan With @sdatdSb&teria, fungi,
t he genlto urinary tract. Fungal infections,

insecipndmaampdlipn seldst end ¢ fungal i nfecti ons, i ncl ude those
caused by Hi stopl asi na, Cocci di oi des, Ctyptococcus,
Bl ast onayces, Paracocci di oi des, Asperglllus
Becapgs o4 it A1e c9pppwids arserding o tbp peesenhpa prion mayLkeogsed for the treatment
el f Uefl ¢ R bdth B8 ti
of » {RELREE R EALOMNONR oy Sl ARERR L $cs Al P cucaryoric
cell ok oegplation Thethmah Optepment, aEpiseie rhmphyomnnse@abmlh d@atment and
preven{&)ﬁ/ g T glg%a%g]rlt ﬁ tnlgb%seé *ﬁﬁaxg u:ﬂE mrx%qu §1§£ glgga%e gﬁqbﬁ)aeup treatment
is redﬁaaﬂ jupken a@eytptent:mf:a: uisseasdysarggriokdpuends ;Zg/fgmb;bcdm&ﬁeradeﬁpm the one
accor 1@% tg tee plrlestiér?t m{(en rg g}t rél:%cg'}{pl Uai‘t% %‘é&?g %%%ﬁ%f gﬁell tissue or
the lmahgllthh @ihsanoﬁ;a)lﬁ aJrespgiive o‘ompeuncbmch/ak Ieeg feeytBropoietin, it might be
cocci di odo sis, Glchrist
neces it 5 BB ET o RpRIAT L o8 P YRR digumay be obtained using he
compbhﬁdsla«a&irmguﬁmsme@aﬁ asefttindi onycosi s, zygomycosi s, :
mycotic keratitis, nail hair and skin disease, Lobo's
di sease, | obonycosis, chronobl astonycosis, nycetons,

By "@R&sibRe hérk#ngs mTHR 918t ki 18Kibit @ binds oA cHRi A 1th e Bipledtive enzyme,
serious, and even fatal, in patients with a depressed

and jsmiqurke digtnasished droma sirevireilg nhibiiop) A5 Walshpiterymatin Reaction
Mec}%ﬁ% sRRNBredthihg acAUNRE d1 dAMuQdRfiid: Gh BRE Yortd@ ¢ #%8m understood by
AI'DS)." Tnsofar a patient group which can be treated
thoseysifitigf tth éhq piti Biefesebdy dbe spaipoinds @cqondingrtesthptpresent invention are
r r

compe8§{§ e}r"?‘%gm?? tg?nﬂgntﬁé’ﬁ %et@wﬁ:l ects?%%gg& iéﬁlﬂn réyerm%? the enzyme,
with the dndingeef ifdelitir aud $ubstmaté beitpentuelipodiuspet  t h e

bacterial infection is selected fromthe group

conprising infections caused by both G ampositive

and Gram negative bacteria, including infections
In a mrafesred etapodiBbw l yhmuqmusds actaydihg IICdﬁhBI pyesSit nmmltlmot}m ulsssociation

ccus Ioco |ss
consafl B BERGEAH 0k PESRTG B E TRIAPD o SR REmisRegeonding to the
presefhirgehtioa, g&ﬁ:ﬁ‘dﬂl@rrbfehie@ to Khe bigirterided by those in the art as K;, is at most

about 100 puM. 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



Ent erobacter, Serratia, Proteus, Mrganella,
Provi denci a, Yersinia, Cainphylobacter, Mycobacteria,
Hel i cobacter, Legionalla, Nocardia and the like. In a
preferred enbodi nent the bacterial infection causes a
wi de variety of diseases. Said disorders are
sel ected, anong others, fromthe group conpri sing
pneunoni a, di arrhea, dysen?%ry, 26 anthrax, rheumatic
fever, toxic shock syndrome, mastoiditis, neningitis,
belovgohlesr ﬁihtelanmat}q@h of dissdceafien cobstagelis |kspwnyrrethd|a$teaf$e example for
t; 0 chol.era, ..tet
e RRLRASRERL Lo LAPSL BUACEH B Rl S P 430 e s o
followis:vi r al |nfect|on nore particularly a viral infection
caused by a virus sel ected from the group conpri sing
retrovirus, HV, Papilloma virus, Epstein-Barr
Her pes virus, He at|t|§1V|rus Papova virus, Influenza
virus, Rabi es, I eﬁE§§ﬁaI|EF% dﬁqgﬂWQl)virus,
henorr hagi c fever causikag virus such as Ebola Virus
and Marburg Virus. In a further enbodi nent the
parasite infection is selected fromthe group
The emynrpe (E) agl thdﬂinhﬁiit'oo(iB combins e gy al ey Pamombibitor complex (E*I). This

Lei sh r.. chi nel | Echi nococcu Nenmat odes
step S URNE ToRL IS S HrEeih 0 TOGRBHE e Higs Blerg; the cnzyme
and tkd @hibitor arBablaﬁbgdﬂieHHy nﬁﬂ&cﬂﬁ&ﬁt foides. %&Eg%ibt%ﬁ R/ is the second order
Ent anoeb The dls?ggg may further be a cel

rate GoPSPHaT the ifQrnation 6F der EVIRF YR bir épmplet ¥ i éhesféqste@fi@rorate constant

for the[dREdJidiRN of BRUBvEIRIE 881 &ny&d IPihisUeNidh adh =i/, .
i nappropriate or uncontrolled cell growth. Particul ar
exanpl es include cancer, fibrotic dlsorders

The Iﬁ&@m@ﬁl@ﬁ’tl Ashd éﬁuﬁfbﬁﬁﬁlrb%nstﬁnq( Pﬁ)gpédél%{:do?dlﬁ o tech(Jju es well known in
proliferative "~ disorder _£ ef erably sert ect ¥ro

the aﬁh@fgﬁ@ﬂﬁ%@ﬁﬁ%ﬂ@ﬂﬂébﬁﬁeﬁdﬂ @rmom@gmlcmr?arpme@p tsutcstrates The

r I
bR SRRl MEROTRB0 L AR, BBt i S
Enzygmg dﬁnﬁ@s nlgelraam ambmlysmqf cemd equlblsruten nzmd st&adwsamfa Brczmm systems,

1975%??& ati ve | sor d‘J‘vtii Ellgls%lgf g‘(r: °e8y1?’ fl‘ﬁgr %F S‘ﬁfﬁpemwe binding

inhibgamfioinsthe fpllowaastalcutatinn:er, prostate cancer,
col on. cancer, brain cancer, |ung cancer, pancreatlc
- cancer, gastric cancer, bl adder cancer, ki dney cancer
and head and 1n@gy[ENTRK; (IR(B1ALA! YEqiaen byng cancer
is non-small [ung cancer and snall Tung cancer. In
case the disease is a non-neoplastic cel
I
werBh L 51 8 E KSR SRty BREREL BPALA B8 s OB in e
presen¢eeoffcompetitive ivhibitorder is fibrosis. The di sease may
al so be a non-neopl astic cell proliferative disorder
which is selected fromthe group conprising prostatic

he doyrpenhdscgpbyrdingrie ftier ;a’eéeyit heaitign nuyolsd edsilg sdrydped teraply efficacy in
triosis dﬁgggé asi.s, tissue repair and wound

relau%% Eﬁa‘m??useﬁ %or ders which may be treated
usi ng the conpounds according to the present invention

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: &) isotopic labels, which may be

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



are generally characterized by inappropriate
overproliferation of non-cancerous fibrobl asts.
Exanpl es thereof include fibronyalgia, fibrosis, nore
particularly cystic, hepatic, idopathic puInDnary,
and pericardial fibrosis and the |ike, cardiac
fibromas, fibronuscul ar hygfrpla5|a rest enosi s,
atheroscler05|s fibromyosi and the like. In

anot her embodi ment the imune based and/ or
°°1°TF‘?1PII Herrescentylyas ddg dabels anay pesinesperigh dnto dheseompeurt at any position.
Exan@is0 fIIEHRE 18R Ahsede 14@””@ sy BREhioRHPAY AR scedt IT@oels as are well
i nmune based and/or inflammatory disease is select ed
knownyigthetae gr oup conprising rheumatoid arthritis,
gl onerul onephritis, system c |upus erythenatosus
associ at ed glonerulonephrltls irritable bowel
As ussdnkireinethe em Chisedse” aéﬁtsmﬂws amy | dijepsee d@@dlsed @snchnon or pathological
dito R
e T e R A
diseast mtas,a C@odl@ﬁpasxth@resi mthogymdr Unqumtﬂdrmgmmsyn ts@mmﬂmgﬁesent ina
conc?n%'sﬁulll Io% Icc?rh %ﬂ}eélg Wzle 1esau8n§1bsnie Jgg tg d'c%LH;&PB An numbers
remowvaif Iehnmmtmm yandios ehstﬂlcn&l &g udiny kl&mhlﬂfu)idi? abddirdih®no thé present
still further enbodi nent the i nmune based and/ or
P ammat ory disease is selected fromthe group
conprising inflanmmation associated with buns, |ung

di al f t t hronb
Tre bt A0SR Al 'pg%%% ?%‘{9?@%5,%%%@# a5 & measeament and for the

manifRBE€ | 454 HbdiAfdehE TAPEIRERS 'v@rerebk R R di Grrfe RN " ﬁileferably for the
nervous system i nj ury, |1 SC em ¢ heart di sease and

treattpert 194 9Pl DFl et ves fiserdeimjand gy of ghet Essases ppeaifiest Yerein, whereby the

dlseagéssa}é ﬁ@t%xﬁﬂéﬁ%%e beg '&:Q[Tbl%hfeﬂzfttlx%m}&;sy e %P(ﬁﬂférgted disorders as
syndrone, nul l'e. organ  dysfunction syndrone,

used 1hFr§§1u évpgqablfftmwéyee@t 4b@ﬂmah aelhpodifaattionean apdssiradogellgtroliferation, an
abnofri A BRRLRBh&E: M @iiBSred hitokis. @l SO wi thin the present
I'nvention that the conpounds according to the present
i nvention may be used for the treatment of a patient
ian :
Cell g%ﬁ&&&tg)%gdléc[rg& %%r%xﬁfl?é ch: tgrgﬁlgglggtgg %{)églg&mdgséccordmg to the
preseatimventsnr autli fon thefmetihels dnscbeuieherbmoﬁcludeealsmmpmdﬁd Sharacterized by

o GRS D, HEa RS YR P B RTE Rl g

selected drdol ﬁ{eagﬁh;i b@m@ﬁsingcmybdeéenaraaommeh @&ﬂcebﬁlﬂarmnqtory diseases;

. deter ed by standar harnace tical rocedures in_
el qas%LH%ngPéO}n fecigRy fentsaneyhdiseases, ﬁéé‘l’t}c @ﬁﬂrﬂﬂfae‘mmovascu‘af
discaBs2ad Selbprdlipnativeldissisegli es can be 28 used to determ ne

the LD50 (the dose lethal to 50% of a popul ati on) and

the ED50 (the dose therapeutically effective in 50%
Prefe?blyEl RO BErBddgRMrativENEsAQSR defibie@ RFH ‘ﬁ?eegrohﬁ”ébﬁpﬁﬁc Alzhelmer s

1erapeut|c effects is the therapeutic™index,

diseagean Hyatiestpr 8 s disgasas Rapansontsi cliseBB0/ mberabommm@s progresswe

s B DL e SAEABEH g RS, LR GOl popuis

multiglei syetbmsitraphye smyatnohe letsetlatraphfyoorivnldiseassg aml matogeewdn diseases.
'dosages suitable for use in humans. The dosage may
vary within this range dependi ng upon a variety of

The doaghboiids, aceording td the present invention are additionally useful in inhibiting cell cycle

invex}%ﬁ

(mitosis) or cell division in pathogenic organisms and are, therefore, useful for treating infectious

diseases.



dosage form enpl oyed, the route of adm nistration
utilized, the condition of the subject, and the |I|ike
For any conmpound according to the present invention,
the therapeutically effective dose can be estimted
initially fromcell culture assays by determ ning an
| C50 (i.e., the concentrati,on of the test substance
whi ch achi eves a hal f-nmaxi mal inhibition of cel
proliferation). A dose can then be fornulated in
aninal nodel s to achieve a circulating plasma

ﬁ% B(fn rapge that includes the |IC50 as
2 fBeier S TeRlions is Seissien oM ShengieibAo@BHSitg fungel, viral,
bmﬁﬂﬁﬁdnd@mﬁﬁﬁﬁﬁaﬁ@ﬁrate|y determ ne useful doses in
humans. Levels in plasma may be neasured, for exanple
by HPLC or LC/ MS. It should be noted that the
Fungl ifF8@ioRdc iy At Pdr H@éﬁngntlﬂﬂﬁl‘é’ tllipé’(\fg&z?urﬁﬂ%g’?rfe Jaf 5 aecording to the

term nat e, |nterrupt, ust a ni str
presgrdinyentign mefde ﬁwmla;ferfaah mf¢c@nns dpuhatdpbylosdseand fungal infections of

the %‘ﬂﬂg%lhﬁs yu{arCte gpﬁn%aﬁ;ﬁi?dgghy gqh&@é]ﬁfgcgv le V‘B{x%ag i eft}ﬂn&aﬂn\/\fme ‘those
cause@ s pyn Jéisiaplagna otha:dquméﬁs,e C@mbtu:_ds ngBltz.ﬁ‘deZdek,y ) Parbbé&xcidioides,

ASp ‘%:itN%'%sor d%{b réY Wx {U%Izer gd .Tz za,v cor ?—{cﬂ-mlo %rgde n}’hzalophora
Rhlngwpe'l’dllw?y, apfl thehkkec Mdnitbphytd thférsiohy m&ﬁl&ﬁ thoss\duRed B Microsporum,

d d the lik t f
Tr ZC)% lf’yl%’&hjép Iero%ﬁ?’)ﬁlé 6161 ldgxgnﬁ%g‘oévogw@l angvtg L]J‘EF lllneg;ll dl%OI‘?lCI‘S of the

genifparrdnarb yirst allﬂdlﬂded mfe@@mStclaﬁ?se&V%f U8kAdedy, TE S ccus, Aspergillus,
frequency Wil |

Zygog;r%)rgégﬁéésya:&c r{a?epggr}e h g%egg% %gqsﬁmmdg@@nety of disorders
suchr espeig&oft, ttﬁh@sh Nk Vdaﬁ&h@lasmPanne%atu’ pfe@@rl | & \t/eﬁﬁ%l fever or
kg o

: dose will be_ between about 1-10
coccidiodomysosiyy (Blchugi§y tdissasengPr hlqtst%m)@f’%%at@mgpr@ osis, cryptococcosxs
hlsuétﬂﬁﬁnihlsﬁt ﬁirﬁ,@c&&o %'&ﬁisl Elygoﬁﬁ/gos*i’se ﬁ‘df&ﬁ ieratif Iﬁﬂ%aﬁ%ﬂ{f Skin disease,
000 ng || preferably bé adm stere to an a
Lob%s ﬁ?%@ﬁea}ﬁb@@m’ﬁa@?f@nﬁbmtmycoéissmu@%@da abd\ke iy Phese infections
Ca R A o B o, A7 B AP hen Rt sytom s s
orgap Jtagpplant rratipienty and rpersghy Nlﬂadacqmrﬁdhmntodefﬁslengf kymdvame (AIDS).
ecific condi.tions
tnso e OB BHE Brouf Wiyt AT 8L\ binh BRERL S o SR g the prosent
inveniifmi an¢ Bersas adthsAISe partigiblhnyy tlnlosd soffarting/front @ay of the éfedtdns diseases
d&wﬁﬁg é%lon and adm nistration may be found in
em ngton' s Pharnmaceutical Sciences", 1990, 18"' ed.,
Mack Publlshing Co.,-Easton, PA. The adm nistration
of a conpound according to the present invention can
In a Bethdoerabodiment thﬁalﬁalc&hyl iafectlery B,selefted B6inMBe gldp cBBbrising infections

t cut anequsly, intravenously,
cmustd, By i e PR o PR 1Yo Pilagler FHCDHGES Fyfecions cansed by

' Stapkﬂ&d’o@éﬂa?@éls@ﬂlzb‘n SkrBhtb @RS TBRAF Mboc @ BiPBLS Fous, 'Hae‘r‘r;oﬁ}z 0%, Neisseria,
intraocul arly, R%USt to nane a few. In sone

E’Tysipﬁ@f}ﬁffé’é‘é’ Eigterigx afpFilus.i Salmenele.c afhigalla, ofEsekaniclis, addebsiella,
Enteldbab@FMeelQRa, tﬁ%teﬁ@”%%@néfbco?’%ﬂﬂn&f? th e]gszm %%nphylobactez

i nvention may be directly applied as ution o
Mycafjgeigiga, Helicobacter, Legionalla, Nocardia and the hke_

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,



In a further aspect the present invention is related

to a nedi canent or a pharmaceutical conposition

conprising at | east one active conmpound and at | east

one pharmaceutically acceptable carrier, excipient or

di luent. As used herein, the active conpound is a

conpound according to the_present invention, a

pharmaceutically salt or bége t hereof or a prodrug

thereof, if not indicated to the contrary. For
anthra| Reymgie, feyeimietinEhodt syfomen eastoidifis, rgnibgitis, gonorrhea, typhoid

verl [ u t I

T e el SR LT U PE SRIRR il gnd pubonic plague

solution, Ringer's solution, or physiologically

' I 1ration
i arSBL¢ OFUAERTo, E0hd £ VGRS L DLALIANN Bt i cmvsed
by a ypus selended fromithe Emmmspbmpnsng rSuwehug) &ist, IP&piﬂlSmamrus Epsteln-Ba.rr
I 0 [ he use of_pharnaceutic

Helpgsgglg%s?gt)#%&%a%sé?s‘g §f or P AT TS %#’b encepha%tls causing
virusglwoordiagig fever t4vsing mresssmh a$ Bvelavian anmlt/[@rbdﬂ_.,ﬁ‘ﬁm or

pharmaceuti cal conpositions suitable for systemc

adm nistration is within the scope of the present

In a fuRtierndrhtoodimat ttiie psmssne infedtidh G sédctddofidrh Qe QBQ;{) cSHphi R Bifections
@Wcturln ctice, the conpositions of
Causeﬁﬁ@’ PURYE t mapg, EQF’IZI’%IGI’ Fhipgagseus, P é’?’ﬁ*‘aﬂ@‘t éénsaes Cestoda,
Trem@fdd! IMYASgendBY TOLpRRMLNIGiLAHEL A BB, ERART @’Iamfnecgbw heBSmodium or
by intravenous injection. Thé conpounds can
Entameeddi |y formul at ed using phar maceutical |y acceptabl e
carriers well known in the art into dosages suitable

for oral administration. Such carriers enable the
The distppo miey Surthes dsraltellgprobleratize sisosdsn whiiahvemaferably {sosetreted from the

grouJ &gaﬂéde@itzgcgb}a&n;/&wde prgﬁlelétec‘ oL &EQ&IIIH%E ceﬁj%a rz}a.atwuhar examples

ge urrres, suspens
1ncluqiq leancer, ofibrohie | digo tl’IODﬂleWaﬁlc sgiopvdst The reeplasteatet proliferative

dlsor&g?np %Qférc‘abgp gé%c‘ijédn g'o}no J %érﬁxg}lsdne% eln& Ikt)tgxrl]orgr and hematopoeitic

di canent conprISIng
CanCQ;ttImcmast}mpédmIaland Eokdnhial arI y may be adm ni stered using
techni ques well known to those of ordinary skill in

the art. For exanple, such agents may be encapsul ated
Morei pl'eﬂ:rdbllp aBOBEE] tuntens 3€ectall fromi the @F AP @pHRHG! daRStbma, sarcoma,

0S0 are spherical lipid bilayers with
OSteoﬁ’&ué}gﬁ (EII‘ n‘ﬁ?ﬁg’ndmiﬂl Ol ecul es present in an

aqueous solution at the tinme of |iposone formation are
incorporated into the aqueous interior. The |iposonal
Morecpyitezalys thy éelb@qulfifﬁ%‘tee@f*@éerfISd%Ieﬁ% feopt Skngioup comprising breast

cancel] BRI b4RBIRBIonaE cer BAY $8ndet, PREL WBScek uﬁﬁﬁi@aﬁp cGflel, gastric
nenbr anes, are efficiently delivered into t

Canceefyblecmeag@ﬁcequeb egnossandeliead iand oeaki aagedri Profoahiy the bmg cancer is
~HiapahRsedcdind BLSK MALaRal  Patent Publication No. WO
non-sgief} I% cdrind SRl BEEbRREL | PO BN, 4,880, 635 t 0
Janof f et al . The publlcations and patents provide

sef ul scriptian ues r .lipaso
tn calf Sl Hee S5 2 Rl ESas HE PRI P8haro o Py Spipted rom
the giohp compriding Srytic Bt eraPeiratty lthcibTpRsditérosSs Goropk] Si Ng

a conmpound according to the present invention for

parenteral adm nistration include aqueous sol uti ons of

The dift@sea@hby W0 ©0ANRUABOShstic ek Aifera M b& derf WHiBR is selected from the
Addi tj onal the .active conpounds may

I suspensi ons o
groupo@nﬂpﬂnéglgrp&p){agg %}T Y BEeEeran ly enign prostatic hypertrophy, endometriosis,

psoriasis, tissue repair and wound healing.



I nj ection suspensions. Suitable |ipophilic solvents or

vehicles include fatty oils such as sesane oil or

.castor oil, or synthetic fatty acid esters, such as

ethyl oleate or triglycerides, or |iposones. Aqueous

i nj ections suspensions may contain conpounds which

i ncrease the viscosity of e suspension, such as

sodi um car boxynet hyl cel |l uffose, sorbitol, dextran, or

the like. Optionally, the suspension nmay al so contain
Fibrofigidisgpriers whigh may b igatgd uging:the Sompowids perording to thipresent invention
are géﬂleﬂdm/ |dh5ﬁéct@ﬁ%§dh ﬁy %ﬁpcg)ﬁgtgsmye r@ éflcdePIl e ng]n—cancerous fibroblasts.

preparation o ncentr utions

EXﬁIﬂHG@r tharsetitinadade ﬁbwpiorslugtas dibeostso mpré $)|a1|’ul§}ular1§zmyptm,lrhépatlc idopathic

oL 80 PORLEPN o ST 2, b 5 8 e,

resteg@is, dthammlqzrpﬁmtﬁbrmpyqsnmadnﬂyhe Iijtel ndi ng t he resul ting
m xture, and processing the m xture of granules, after
addi ng suitable auxiliaries, if desired, to obtain
tablets or dragee cores. SU|tabIe excipients are, in

In apeihari me@nnerftl thb emsmwa diaseaisaxgi[rgamﬂammtdrja diisegsel BCir0a@toimmune

_ (0] manr rbit and t e li cel | ul ose
dlse%?epa?‘% o suc eés?‘n %rﬁgg?eénﬁﬁng tggt e\/\l?tl’é%ﬁd and/or
inflasimtozin, disedsee ist adledied phdrat ahest gioah, c@tﬁb@dmgﬂ ri@uihtoid  arthritis,

glomtgrgﬁ%}g%ﬁtghéyg? #pgggllg'@%lgﬁégws dr OX gl‘\donephr%ls irritable bowel
syndpudhey V biayibhayr ragthinth0 n@wtif\P)scRAdis} h&n{ﬁh@s %)%nifsﬂgkndas scleroderma,

m xt ur es  of any two or nore t her eof desire

- myagihegia, 1g53yist FHGTIHEEF Lasralytise 244 d@aomwmpagc states, Goodpasture’s
syndfdn@$ §uﬁﬂoﬂlﬁ?dleﬁ’1@hﬁ?{genyiscﬂﬁﬁ§ r&oht'9 Ak easBIRA deﬂaﬁéﬂ?&&nﬁc id
or a salt thereof such as sodium al ginate, and th
li ke. Dragee cores as a pharnmaceuti cal conp03|t|on

ﬁ&£r|5|ng a conpound according to the present
In 2 foptBeh et esde cppoimeniqthgi ipHnung; based endigntipfagamatmyyy disease is an

mﬂaEHbﬁnpg&Qg§ﬁz concentrated sugar solutions may 31 be
used, which nmay optionally contain gumarabic, talc,
ponV|nyI pyrrolidone, carbopol gel, polyethylene
glycol, titanium dioxide, |acquer solutions, sui tabl e
In 2 §{I0RALE RPHOURIENS tRImARhY BREA adll/ ot il SSmaBR/hildd& ik 5&i6oted from the
Dyestuffs or pignments nmay be added to thé tablets or
group rpgwasiag anflagmation assogiaiedi Witk dwirsn lerg tyjuh annsaudial ziafarction,
coroﬁyﬁfr ftﬁ:‘z{)ﬁ'%s& oﬁ%tﬁii b&lﬂﬁlogf @s@tsﬁr &F 959391‘41“ geoqglﬁﬁﬁn artheroscleros1s
armaceut i'cal preparati ohs coffprising a conpourd
traurpaticseriral gertvous sistepy wpeptischemieritean disvase @hd 1sc]aﬂmubeemsfesion injury,

‘acute {egéll'zﬁ[or&l Y&?JF%LG g}ﬁgﬁ%g}f ngs’bceénu a.%?nangrg g?s%f %roxgﬁ, dmgltlple organ
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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
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Suitablsrepeipitats 25w do palitinglar, dillels suihrasengarg nndnding Bttofe stdrosenmannitol,

sorblto‘”l',bz!n% tille 11kg:a(93|11§10}e pl%garaﬁa’&s,l\@u% 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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be used, which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel,
polyethylene glycol, titanium dioxide, lacquer solutions, suitable organic solvents or solvent
mixtures, and the like. Dyestuffs or pigments may be added to the tablets or dragee coatings for

identification or to characterize different combinations of active compound doses.

Phanﬁaceutical prep_arations comprising a compound according to the present invention which
can be used orally include push-fit capsules made of gelatin, as well as soft, sealed capsules
made of gelatin and a plasticizer, such as glycerol or sorbitol. The push-fit capsules can contain
the active ingredients in admixture with filler such as lactose, binders such as starches and/or
lubricants such as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the
active compounds may be dissolved or suspended in suitable liquids, such as fatty oils, liquid

paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added.

A "patient" for the purposes of the present inflention, i. e. to whom a dompound according to the
present invention or a pharmaceutical cdmposition according to the present invention is
administered, includes both humans and other animals and organisms. Thus the compounds,
‘pharmaceutical compositions and methods are applicable to or in connection with both human
therapy and veterinary applications including diagnostic(s), diagnostic procedures and methods
as well as staging procedures and methods. For example, the veterinary applications include, but
are not limited to, canine, bovine, feline, porcine, caprine, equine, and ovine animals, as well as
other domesticated animals including reptiles, such as iguanas, turtles and 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,
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hydfobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, é.nd organic acids such
as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,
succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like.
“Base addition salts” and more particularly "pharmaceutically acceptable base addition salts"
include those derived from inorganic bases such as sodium, potassium, lithium, ammonium,
calcium, magnesium, iron, zinc,‘copper, manganese, aluminum salts and the like. Particularly
preferred are the ammonium, potassium, sodium, calcium, and magnesium salts. Salts derived
from pharmaceutically acceptable organic non-toxic bases include salts of primary, secondary,
and tertiary amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as isopropylamine, trimethylamine, diethylamine,
triethylamine, tripropylamine, and ethanolamine. The pharmaceutical compositions according to
the present invention may also include one or more of the following: carrier proteins such as
-serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, corn and other
starches; binding agents; sweeteners and other flavoring agents; coloring agents; and
polyethylene glycol. Additives are well known in the art, and are used in a variety of

formulations.

The compounds according to the present invention are, in a further embodiment, administered to
a subject either alone or in a pharmaceutical composition where the compound(s) is mixed with
suitable carriers or excipient(s). In treating a subject, a therapeutically effective dose of
compound (i.e. active ingredient) is administered. A therapeutically effective dose refers to that
amount of the active ingredient that produces arﬁelioration 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 adrhjnistered 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
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the activity of the drug. This co-administration may be by simultaneous administration, such as a
mixture of the compound(s) according to the present invention and the drug, or by separate

simultaneous or sequential administration.

According to the present invention the compounds disclosed herein, referred to as compounds
according to the present invention, may be used as a medicament or for the manufacture of
medicament or in a method of treatment of a patient in need thereof. Imsofar any of these
compounds constitute a pharmaceutical compound. The use of this kind of compoﬁnd also

comprises the use of pharmaceutically acceptable derivatives of such compounds.

In addition, the compounds according to the present invention may be transformed upon
application to an organism such as a patient, into the pharmaceutically active compound. Insofar
the compounds according to the present invention may be prodrugs which, however, are
nevertheless used for the manufacture of the medicaments as disclosed herein given the fact that

at least in the organism they are changed in a form which allows the desired

It is to be understood that any of the pharmaceutical compositions according to the present

invention may be used for any of the diseases described herein.

The pharmaceutical compositions according to the present invention may be manufactured in a
manner that is known as such, e.g., by means of conventional mixing, dissolving, granulating,
dragee-mixing, levigating, emulsifying, encapsulating, entrapping, lyophilizing, processé_s, 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 of
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
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mixtures and individual diastereomers. All such isomeric forms of these compounds are
expressly included in the present invention. Each stereogenic carbon may be in the R or S

configuration, or a combination of configurations.

It shall be understood by the one of ordinary skill in the art that all compounds of the invention
are preferably those which are chemically stable. This applies to any of the various uses of the

compounds according to the present invention disclosed herein.

In determining the suitability of any of the compounds according to the present applications for
the various uses, besides the particular use-specific profile to be met by such a compound, also it
has to be checked whether it is stable to proteolytic degradation. The resistance of the compound
used as a pharmaceutical may be testéd against a variety of non-commercially available
proteases in vitro to determine its proteolytic stability. Promising candidates may then be
routinely screened in animal models, for example using labelled inhibitors, to determine the in
vivo stability and efficacy. In any of the aforementioned uses the compound may be present in a
crude or purified form. Methods for purifying the compounds according to the present invention

are known to the one skilled in the art.

Particularly preferred compounds according to the invention are set forth in table 1:

Table 1:
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dependent clains. The invention is now further
illustrated by reference to the follow ng exanpl es
fromwhich further advantages, features and
enbodi nrents may be taken. It is understood that these
exanpl es are given for purpose of illustration only
-and not for purpose of limtation. Al references
cited herein are incorpor#fed by reference. Exanple
1: Material and Methods In order that the invention
- Therfapldem ugdertyinghtd preagat freventizmes filsb Isylvemﬂeﬂﬁ&&ﬁﬂxcaltt%mng a.ccordmg

: I e is set forth. As use
0 18 uHeR dp Bk Men ok e SPbofieti chefeaicange fghen from te
depalﬂemwlalrnACN is acetonitrile, Boc is

tert-butyl oxycarbonyl; Bta is

3-benzo[ b] t hi ophen-3-yl-alanine, dis day, DCMis

Thediing¢nition osrebdwauetherDllEdrated Méiérb%%%%%é"f@ﬁ%?@%les from which

N, N-di met hyl f or pami de;
furt%xaan wg%%)gefagﬁst ;B-E/{l EE’ dipyepis may be taken. It is understood that these examples

are iverf Fot @uivsOofy [1INEkNGN WERTROMYL for p%& bishm1tat10n All references cited
amet hyl di si | azane;

hﬁﬁﬁﬂ?ﬂ?BﬁVB@ﬁgﬁﬂpﬁﬁ?ﬁFe nonohydrate, HPLC i s high
performance |iquid chromatography; h is hour; nL is
mlliliter; THE is tetrahydrofuran; TFA is

Exatnplefil: uoMatesiedridM@rédd; TMVSBr is
bronmo-trinethyl-silane; WSC is
o 1-(3- dlnethylan1nopropyl) 3-et hyl carbodi i m de
In onigritheicthe wention Ietein Mstrited iy temmsre A8RNRLHESIbE OB lowing detailed

t Resi nd. N- rotected am ne
desciih s SURBA. ol B R B bippishemsaraised) - ang
agitated with a solution of 20% pi peridine in DNF (2 x

Acﬁa%} for 10 and 20 min. The resin was then filtered
washed with DMF (5 x I nL) Method B: Anmi de bond

ACN srangtbnioile,on sol i d support

Boc is tert-butyloxycarbonyl; |

Btais 3-benzo[b]th10phen—3 yl-alanine,

d is day,

DCM is dichloromethane;

" DIEAis N,N-diisopropylethylamine;

DMF is N,N-dimethylformamide;

DMSO is N,N-dimethylsulfoxide;

Fmoc is 9H-fluoren-9-ylmethoxycarbonyl;

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

HOBt is 1-hydroxybenzotriazole, monohydrate;

HPLC is high performance liquid chromato graphy;

h is hour;

mL is milliliter;

THF is tetrahydrofuran;

TFA is trifluoro-acetic acid;

TMSBr is bromo-trimethyl-silane; _
WSC is 1-(3-dimethylaminopropyl)-3 -ethylcarbodiimide hydrochloride.



Resi n- bound anmine (80 ngy, 40 4nol) was washed with DMF

(5 x 1 nL) and suspended in a solution of the desired

carboxylic acid (0.20 mmol),

O (7-azabenzotriazol-1-yl)-N, N, N, N -

t et ramet hyl ur oni um hexaf | uor ophosphate (76 ng, 0.20

mol ), 7-aza- I-hydroxybenzotrlazole (27 ng, 0.20

- mmol ), and collidine (0.26 *t, 0.24 g, 20 mmol) in DWF

(0.8 nL). After agitation for 12 h at room

MetIMEquﬂeprotdcaon;oh snli(bsup\past dr a| ned and the resin
od C.

(/ Acet
Reﬂx\?gr est | n gﬁlﬁc pg’r%'\érgf'g aﬁélg? 88]%%%’ e “zﬂlﬁl ) %ﬁhﬁé“"%@%l@ x 1 mL)
and agistederstiedlsobition oDRFYo(HpetidinenthDMRA@ £ USPEONILUO bid 20 min. The resin
ion : , EA, _and acetic anhydri de.
was tﬁﬁlg‘#“gga?% g?vbtﬁ)%aﬁlﬁlﬁr oom tenperature, the
sol ution was drained and the resin was washed with DV

7 . Method D: Cleavage fromresin The resin
Meté\%ﬁnégﬂn%%b%dtfﬂrwl’(@ SoUfl SRPPORnd subsequent | y
Resifi-beate it (80 ag2% LASOhHvhMRI Witk HXAM (64 X xri]L)rgn)i suspended in a

under agjtation for 30 min in each case. The sol vent

 solutign v e dissifd@Ebaig Aad b 20v€§§1°]r)e9d\7/@§aheﬁm@a@9b1-ty3w N, N, N-

etk r -9
eSS 0 T NG T4 P g

(27 g, @ Dand cellidinsd0ahmly 0R¢GRR20 (@ﬂﬁnrﬁw @. 81111@) Aﬁﬁﬁagltatlon
for lmt YoM Feupe Iﬁg@ gh9§o‘£ﬁﬂn§§a 4dgind tﬂﬁ%ésu? Qo Wa%] d w1§h DMF (7 x

phosphoni c ac I et ester n anhy
ImIppCM (2 nL) at O T. After stirring for 30 mn at O G

the reaction m xture was allowed to warm to room

tenperature and stirred for an additional 3.5 h. The
MethabCt Acetylaiiza of kesinclsoundesmineoncent r at ed in vacuo and

. resi.du s redis oved in
Resif Bl BhALTSdRE, 4F D %awsshe%%%% ort bty e suspended na
t | S ) ) ) :
tempPisiiire T Sufiog e dreipeg ang Hfafwvamw.ec@wn DM HhFni
no) - 3-[ 2-
1-carpa | - 2- napht hal en- 2-yl - et hyl car banoyl i perid
Meﬂ;‘ﬁl ﬁi CP‘W? EO'B{E?F‘)Ibr opoxymnet %yl } yphosphon?/c) agl 8 62
The RsindvANit8eBwith BN etk aNmBy ¥he %%h&fﬂ@rﬂegﬁd r‘"ﬁﬁll {‘2‘% TFA solution

H. 9- Fnoc- am no- xant hen- 3-yl oxy-Merri f

in Dggfs@ﬁ( ](@I%Bndﬁﬁwyagon g 3 [;}gmn ,gmqgh gasediHerselyent of the combined filtrates

@ according to nmethod A,
was 1@91‘(69& ?zlctj&gz?etﬁ‘@g{% HeRL oH&d

yl met hoxycar bonyl am no) - 3- napht hal en- 2-yl - propi oni ¢

Mettitfd §: ﬁ&?roﬂ;gtlolpoltzrﬁ: gﬂ%ln?nc lj]betﬂtéya egtﬁ’{ I yt o the resin

according to depr ot ect ed
HMDRE: (SotQinhg0.8 Dg,nie? tmachl)entisuissey@ently 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 (1 mL) and

acetomitrile (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



the title conmpound. B. Piperidine-2-carboxylic acid
(1- car banoyl - 2- napht hal en- 2-yl -ethyl )-am de resin
N,),N H OH Piperidine-1, 2-dicarboxylic acid
1-(9H-fluoren-9-ylnmethyl) ester (70 ng, 0.20 mmol) was
coupl ed to 2-ani no- 3-napht hal en- 2-yl - propi onani de
resin (80 ng, 40 .tnol) according to nethod B and
subsequent |y deprotected aé@ordlng nmet hod A to give
the title conmpound. C.

3- (Di et hoxy- phosphoryl met hoxy) - 2- (9H- f | uor en- 9 ylnetho

v xy onic .acid HO Fnoc'N - O
A. Q%{lg%toé q‘ghtﬂ%?aﬂg'%o(pwn&agﬁsé? sion in mneral oi l,
0.50 g, 13 mmol) was washed wi th anhydrous hexane (2 x
3 nL) and suspended in anhydrous DMF (15 nL). A

solution of 2-tert- butoxmmvﬂbdﬁylantno 3 63

hydr oxy- propi oni c acid (1. .7 mol) in anhydrous
DMF (10 mL) was added drop the stirred
suspension at 0 C over 15 mn? The reaction mxture
was allowed to warmto room tenperature and stirred
for an additi The r tion ure was
o-Fi o BGSL S NerBg L £ (020, iont b e “urchased. from
NovhBlofchem))r o- Wt haﬂ:@ﬁ)ﬂ;ﬂcfeﬂnl Gcodttilg to  method A, 2 (9H—ﬂuoren—9-

| et 0S hor hyl ester (
PR T TR TNCT WS AT It DI
to t‘t&trbé&ﬁ a&tgrdifYy to4RetRddB ahd &bs&uaﬁtﬂede?ﬁﬁ&téd%cdiﬁﬁl cQYEREAK to give
t he . addltlon of acetic acid (3 nL). The reaction
the tifie,qoog concentrated in vacuo, the residue was
partitioned between ethyl acetate (100 nL) and aqueous
Na2CO3 (1.0 M 20 nL), and the organic Iayer mas
extracted wth 1.0 M aqueous Na2CO3 (3 x The
B. COBHAGHe 8QURBAKc| AU S iR Sy BEL M be ide resii
aqgg;gus ?—|CI yﬁlca an extract eag) [Haﬁ?hz 1% .Mﬁlggtr%stne
(10 x 15 nl). - The conblned organic layers were dried
over Na2SO4, filtered, nd cgncentrated in vacuo. The
crude 2-tert-butoxycarkg ﬁrﬂl\n’S (di et hoxy-
phosphor yl met hoxy) - propHo ici aﬁld was di ssolved in a
m xture of DCM (20 nlL), water D nlL), and TFA (4.0
m.). After stirring for 30 m n¥at¥room tenperature the
reaction m xture was concentrated i n vacuo. The
. residue (0,88 di ssolved in DMF (15 nlL Dl EA
Plpe(xg.\pgg,%ﬂi}:@arboxyh%) acv\(li'i 1- (9H fluoren-9-ylmethyl) egter (70 )mg, 0.20 mmol) was
coupled to 2-amino-3-naphthalen-Z-yl—prop1onam1_de 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

Nal (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-ter¢-butoxycarbonylamino-3-



0.67 g, 5.2 mmol) and a solution of .carbonic acid

2,5-di oxo-pyrrolidin-1-yl ester 9H-fluoren-9- vyl nethyl

ester (0.67 g, 2.0 mol) in DVF (5 nL) were added

dropwi se to the stirred reaction mxture at 0 C. The
reaction mxture was allowed to warmto room

tenperature, stirred for an additional 90 mn and
subsequently the sol vent w&d renoved in vacuo. The

residue was purified by flash chromat ography over

hydﬁ"xy"PmPl@ﬁi acfdx(1Lt g, GtV minbl) i Hagaeius DMIC{ 1@ thD) Wistilied dropwise to the

et at e ubse entl by solid phase extraction
st Si-Peioac | “ERve 5 RS B 0 @ipyP fo warm to room

tempdmmeamdwméd for gnadmaaﬁa fso Qﬁmo%é Ra90% AGEIOWat Ebdi& ﬂorb SC and
er ive_th tltlg1 npound as a colorless oil.

sub%?xﬂ.} z‘l)solu o o§ Foeme E;xesulfomc acid diethoxy-phosphorylmethyl ester (1.7

g, 5{72m(n3r)/%§@tw 10 R0 Fad e [IRIFRiORRENs iy | ARG URHBRYLAR min at 0

. [2-(1-carbanpoyl - 2-
<, ﬂ%ﬁﬁ%"ﬂﬁ’ﬁ s guspches ‘h}g/!hé SAGHAD P Jeepir peidi(dlim). The reaction mixture was

condenhfﬁt]ed 31' %9& Rﬁ@fé@fﬂﬂ%@ %ﬂr}lﬁmﬁ%ﬂﬂ;&% %ﬂl@%ﬁGQ 00 91L|5| and aqueous

Na,g0¢ (Vj| %Mhé& yi@h@gﬁh@@rgmlaumws extragthdl fiith 3 r0eM- augdumrmoa (3x3
mL)XTﬁé‘E%’.?@d%% 'lee%p\b%Q Ia&d Carg)gé% qUeQUs: I—gﬂ tgmﬁ P and extracted

pi‘peri di ne-

with( ethyd ac¢satenhlQ x 25 Itrd.g)hflllfactombudeWrganm laydr} ward dixdrossi Na,§6F) filtered,
I ccordin n subs nt |

and ng%?ngé? ) zigccléarc Iong [ 8 m% 8 d itert-gu toxycar %n}gl n)é 3-(diethoxy-

pho@h&/ﬂmﬁhcbdyb-brdppimmaﬁd was dis§Qbtd IO meanR-ofl D@Mr(gayrggr kater (0.20

P Ry RGN 5 T 2% HTEL) Y v v

con@Hbsted) uenicw Tiepestes ey @C\ﬁ&fdibsﬁﬁreﬂgn p&h ok ﬁL% DIEA (0.85 mL,
an I Na

t.yl at dj t t haod
0T i B CORPBRA EEORY 850 G- SEEOPUFHAT Lo hEE MGl Tuoren-

ylm&hyl Ther (IT 6mlg, NOasREIPH DMVECiSUmL vt bade® 8ioBtvisd@s the stirred reaction
deprat e d according to nethod E and subSequently
mlx?}m’??tfq g‘ﬁ reashen BeUsHRs dlloppl o Vermyfoeomempdratius, stirred for an

addlﬁ@ﬂiﬂl’ 9p &Qn ad ﬂlb‘é‘é'&quﬁlystﬁé kfverMRal Mrfdved fPgacio. [TMEidue was purified

npl e 3: Synthesis of
by f%azh (@H%aéqs_,mﬁxm oist Filisergeb(@ntian withet¥ Jicytic prid ph ethyl andtate) and

subs?@)enﬁ g “soli asr?aeﬁcrt]ra%noP over2 BoPd WarZQ )S_?lirchased fror(r]; Varian,
elutiop withy4 graéwnkﬁ,sorpr%w QQ%faactyhmlt imylw}ater) ohgigpthenitie camipdund as a

COIOQES(S&I ]tvﬁwso(m/z)pﬁoggpinor yl'iret hyl sul fanyl ) - 2- (9H- f | uor en- 9-
yhnet hoxycar bonyl am no) - propionic acid HO

D. {2-(2-Acetylamino-3-benzo[b]thiophen-3-yl—propionylamino)-3-[2-(1-carba;rnoy1~2-

naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propoxymethyl}-phosphonic acid



X Fmc'Nv "OHIl~s EtO Oett Cysteine (1.0 g, 8.3
mmol ) was dissolved in a nmixture of water (40 m.) and
di oxane (10 nlL). 1 odonet hyl - phosphoni ¢ aci d di et hyl
ester (3.0 g, 11 nmml) and Na2C®B (2.0 g, 19 mml)
were added to the reaction mxture. After stirring
for 6 h at 50 C, the reaction m xture was cooled to O
C and a solution of carboni*¢ acid
2, 5-di oxo-pyrrolidin-l-yl ester 9Hfl uoren-9-yl net hyl
- 3- (De’sl'tosy ph()@hﬁr}gmeth&mqpﬁ ﬂmrm@ymhdxyﬁarbﬁdyla\ﬁﬁﬁo)%}gﬁgmc acid (95
Wi S
- me, BRORRSG e SupBRTS pPrRRs SeuRRTE o { Rembuneionphthalen 2-yl-
- ethybramlider fesiaES0CRIBC Qm;fnail)i‘dccbfﬁlﬂgﬂw cid Bhgd §u8sd %&ﬁlw\@éprotected
rtitioned het hyI acetate (130 nlL) and mat
acco%@ rﬁ‘i‘ﬁ’eg‘aq%mg '&V@Pen-%\ﬁkzé% Thiereacp- v\lrrterhoamybonylamm)
propﬂfﬁftt 6&13 (82 %g3®.20-dmat§ iveHsf b@lﬂ)lé@ ) Re %5?19 %%ch'gmggo bRthod B,

and extracted wth ethyl acetate
S“bsg%‘@“t&oﬁ’m’r%ﬁedow%w tp FpEhod Avercetylitedeatcerding tONaR804iC, and finally

the reéihib8fiRd corﬁﬁ%n@%&eﬁéarv@& %cho'rcﬂn% 36 YWnoling &‘Sg Icgllﬁe p\‘r\x%sphomc acid

purified by flash chromatography over sili
dleth(vbﬁrs{ﬂr ™A doprplscterbpgcerding to a@@t@t%m:bsequamy@uﬁﬁem fyersed phase

HPLEQo Biv¥ehd R Jomﬁﬁ?&%@%%oﬁ‘é s FR19 s S5, - VB

(m z): 494.2
{2 An1no 3-[2-(1- carbannyl 2- napht hal en-2-yl -et hyl carb

d
BB ) SRR M R BB sl oplssr Wk propienmino) 312
(1- casbanm‘y[ Z)napllrlﬁlil%Z Y&-ethflarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl} -
i.et hox phosphorylnethylsulfanyl) 2-(9H-fl uoren-9-yl ne

Pm”?%%%?% F bonyl am no) -propionic acid (99 ng, 0.20 mol)

was coupled to piperidine-2- carboxyllc aci d.

- car banoy] - 2- t hal en- 2- ethyl) am de resin (80

A o ORGP Bt A G et N Teok - Spegsenppyismino)-
propidaiaraeidect ed according to method A to give the title

compound. C.

{2-(2-Acety|an1no-3-benzo[b]thiophen 3-yl - proplonylam

no) - 3-[ 2- (1- car banoyl - 2- '

naéhthgleg 2-yl - ethylcamagﬁbyﬂymplperldln 1-yl]-3-oxo-

propyl sul fanyl met hyl } - phospheglc acid o OH N vJ' NH

" HNO O\ OSi L .o '

~p?
|
EtO” OEt

Cysteine (1.0 g, 8.3 mniol) 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 HC] to pH 1, and
extracted with ethyl acetate (5 x 20 mL). The combined organic layers were dried over Na,SOs,
filtered, and concentrated in vacuo. The residue was purified by flash chromatography over silica
gel (elution with DCM/ethy] acetate/acetic acid 90:10:5) to give the title compound as a colorless
oil. MS (m/z): 494.2 [M+H"].



0 HO OH

3-Benzo[ b] t hi ophen-3-yl -2-(9H fl uor en-9-yl met hoxycar bo
nyl am no) - propionic acid (89 ng, 0.20 mol) was
coupled to

{2- anino-3-[2-(1-carbanny|-2-naphthalen-2-y|-ethylcarb
anoyl ) -

pi peridin-I-yl]-3-oxo- propy¥sul f anyl met hyl } - phosphoni ¢
acid resin (80 ng, 40 gnol) according to nmethod B,
subsequently deprotected according to nethod A, and

yl ate thod C. The resin-boun
- ﬁ—% %é?%cgge%gﬂicw@% Kol %ﬂ%ﬂaneyl)mn@lmwl 3-0x0-
proﬂkﬂﬁ@ﬁbﬂﬂbﬁhy@cphdspﬂlbﬁﬁ: Ayl r@st er was depr ot ect ed
according to nethod E and subsequently purified by
reversed phase HPLC to give the title conpound as a
white solid. M5 (mz): 768 Lhﬁfﬂ. 66 Exanple 4:
{3-[2-(1-Car banoyl - 2- nap &} et hyl car banmoyl ) - p

iperidin-l-yl]-2-]3- (3;,4214\/1§ o i
di chl or o- benzyl sul fanyl ) Zpr Opl ono] 3- 0x0- pr opyl S
ul fanyl net hyl } -phospho iic acid Cl / QY NHz

NO-O OSi 0lP) HO O%r

3- (3, 4- Di chl or o- benz§7%ul f anyl ) - pr opi oni ¢ acid (53 ng,
0. 20 nnDI) was coupled to {2-am no- 3-

3- (I;rlgtg —p osgkiynqye%l%laglg&h )- -éﬁpﬂl%or)e/rll& %Errrl]eytlllocxa}ll[:g)rggr? ¥am1no)l-rg‘§p10mc
“acidp r(%p)thg ub.bai ﬂn)ﬁo[ﬁem)ﬂ doupR@S#RN 9@eﬁd1ﬁ§-9@afb%§*lﬂ: (=) E'igca:bamoyl 2-

accord to nmethod B, subsequent

nap%tgi}F%@ ety é%%raﬁlﬁéw g2 d0 awDaccerdiag it @lqﬂm B -apdawhgequently
deproRRIRAUBG NRS 1oh&RYEA to ?199 HeditdokforifRt hod D.  The crude

phosphonlc acid diethyl ester was” deprotected

according to nethod E and subsequently purified by

re

C. ! eXBUBRLePRASR 4. BErLngbﬁ&oggééﬁs WM’]"WE‘Q&W%P L &Bafloyl-2-
nap}qu%grh%gl gthblparbamoyl)-plpendm-l yl]-3-oxo-propylsulfanylmethyl} -phosphonic acid

2-(2-acetyl am no- 3- benzo[ b] t hi ophen- 3-yl - propi onyl am n

0)-3-[2-(1- carb

amoyl - 2- napht hal en- 2 - et hyl car banoyl ) - pi p
~eridin-1-yl]-propyl an%fﬁfmﬁyl$ phosphoni c acid

A -

(2-tent- Butoxycarbo | Bming hydro%y propyl sul f anyl nme
t hyl ) - phosphoric aci di d et esy N| Boc' N, “OH
EtO P 75

Os )

HOOH

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 pumol) 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].



O Oet Cysteine (0.50 g, 4.1 mmol ) was dissolved in a

m xture of water (20 nL) and di oxane (5 nli).

| odon®et hyl - phosphoni ¢ acid diethyl ester (1.2 g, 4.3

mrol ) and Na2CO3 (0.87 g, 8.2 mmol) were added to the

reaction m xture. After stirring for 6 h at 50 C, the

reaction mxture was cooled to O C and a sol ution of

di-tert-butyl pyrocarbonatef®(1.4 g, 6.5 nmol) in

di oxane (8 nL) was added dropw se. The reaction was
Exagiplecdred {3-62- Waearbmnoyldenmphmmerzaymﬂ@lcmlﬁ‘ah@m)spﬁpehginngyl] -2-[3-(3,4-

concentrated in

e reaction S
aictt G et A R R he L P e GRS B erpbsphomte acid
ethyl acetate (20 mL) and water (30 nlL). The aqueous

| ayer was extracted wth ethyl acetate (2 x 10 nm),
acidified with QHM agueous FK{fﬂw&ﬁ and extracted
w th ethyl acet 15 n‘nL)N \e/lLO'rlzgani c layer was
dried over Na2SGA, ted in
vacuo. The crude 2- tert- ° s hﬁfﬁiﬁT

but oxycar bonyl ami no- 3- (dlagﬁoxy phosphoryl net hyl sul f an
yl')-propionic acid (0. 28@¢'s0. 76 mmmol ) was di ssol ved
|n anhydrous THE (2.5 nL). 4-Methyl -norpholine (84 L,

7 nmg, 0.76 mmol) and ..subsequently isobutyl

3- (3c4thhJ:mm}bmybul¢"ah®D lii.l:oplﬁhld. Boig (S Vmg L. mrmhaol)v*ﬁatsezoa%le&% {2-amino-3-
n mxture at

h t t
[2- (PI B%g I}*’PH‘%‘ ﬁg—?—' re ﬁagb%%g’yépllteﬁémﬂe&]&ﬁr%‘ﬁ m xture
propy&lfﬁn}}hhethgl(}i-phés;ﬁxeinut acdd redin N8BHhg( 48 fBlel) 13011:01‘3'&%' )o 'nﬂethod B,

en added in one portion to

sub R P e PGS EiinE 16 eofy - s epund Pngpurldh\éaS cleavad

accdrcﬁﬁgﬁtcb BRIGHD. UNR 3 pHodsHohlc RNLa A5t ¥¥?e?'%a‘§@fe %dné‘cz rding to
IBElgll?ethyl acetate 20 m.). The organic |ayer &
met andguhsegpently P%ﬁ@dby Everseplessn EPACetd give tbadub cofifpeund as a

white €6lid] WES #ag): nee.2 Thedr Py flash chronmatography over
silica gel (elution m?th et hyl acet at e/ net hanol 9:1)

to give the title conpound as a colorless oil. M

) [yt
mraped)  SRoay e BoassPamines> Serslp)ionbay P stpreain ey -2
carbmpoqdiq?osqephﬁxaleg-%yiredhmaehamdyl) pelsdrﬂrn Hyl] Beggyishlfanylheth{@} O

h t “Met hanesul fonyl chloride (88 L, 0.13 g, 1.1
P oﬁ%§%§%§§s added dropwise to a stirred solutlon of

(2-tert- butoxycarbonylan1no 3- hydr oxy- propyl sul fanyl ne
hyl ) - n
At %ﬁ-t)ertwg)glcgrﬁalc)gylg%{ng 3dhy%r prop}}lsu fanylmethyl) -phosphonic acid diethyl

ester

H
Boc” N\;/\OH

e
-0

P/
(o

B0 OFEt

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,CO; (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-tert-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



(0.16 g, 0.46 mol) and Et3N (0.19 nL, 0.14 g, 1.4
mmol) in DCM (3.2 nL) at 0 C. After stirring for 80
mnat O C, the reaction m xture was partitioned

bet ween concentrated aqueous NaHCO3 (6.4 nlL) and DCM
(20 mL). The aqueous |ayer was extracted with DCM (10
mL) and the conbined organic | ayers were dried over
Nazscn filtered, and conc&Atrated in vacuo. The

de nethanesulfonlc aci d
ethyg 2q9eE (20 nbkirdar 330 e Mdie3qpeniuaddyox yas extracted with ethyl acetate (2

X 109{19?)9&1@1&%3 %M%ﬁh%ﬁ@ﬁ? %%ﬁ?y%id%ﬁﬁg& O 1?@%&013’[?{[6%3 x 15 mL).
The gegapisaye 3vaﬁ1<_i;1ed Afer é?azsﬂ‘u filtéredy aho ICOL‘B:ehtraéd bbvdeuo. 1T crude 2-tert-

er ature,
o SRS M EOSERRL LS R RIBELE, Yty 058 06
mmel) ruee ﬁtss@lt/@ijm emhy@rousoTHfrmas nlgs Md\dethyxaﬁo@lhbhﬁd @d dy 77 mg, 0.76

S AT b R T B e
drop(wlé,e toNB: ftirted) reacdion nﬁxt[anHaNal-IS] °C. 648ﬁer(§t1rr1ng for 1 h at -15 °C, the reaction
mlxt{lrze w?s)fﬁt%reée%.] saﬁ.lg;}oliz 0{}]&3 :iﬂf-ﬁy(42 mg, Fl)rr]tgxplc?ll) ?nnwzgtexy (|O 3’e}trrT]¥)| v(v:aasrthen added
in omar ptibstel tha@mlrémﬁlhyde}at pi3ogp Mﬁ) 80 %%%’1 Qt dl'Se“tChYﬂe feadioh niidure was
' paﬂ1gplg)eélrl\!?e&v§?§ \Qatga(‘l B'%Tx)yqnfigt}tyaaqj:?ate )(20 mL). The organic layer was dried over
Na,¥dg; ﬁﬂé@@%ﬁ'mﬂccﬁﬁﬁm halaell. ZI‘hX |res?&dgst ;%g'f g(? bg?%élpc}&(%%atography

nol ) was washed with
overgﬁgﬁ @ﬁ]d@@tlpﬁ wathse{.-hyb gqe@ﬁs/lgqathq.@l Pdp 1to give the title compound as a colorless
oil. SRRy Qﬂﬁ&i no- 3-i odo- pr opyl sul f any] nmet hyl ) - phosp
honlc aC|d di ethyl ester (65 ng, 0.14 mmol) and DI EA
(48 L, 36 ng, 0.28 mml) in DW (0.22 nL) After

R SR it o o L ST gy

esterr esi n- bound product was cl eaved according to nethod
D. The residue was treated with a m xture of DCM (1
m) a TFA (1 mL) for 1 h. The m xture was concentrated
in vacuo and purified by rdvetsed phase HPLC to give
the title conpound as a @6Iarléss oil. MS (mz): 565.5

[ MrH+] D
{2-(2-Acetyl anl i no- 3- benzo[QthPophen 3-yl -propi onyl am
i no) - 3-[2-(1-car banoyl - OEt

napht hal en- 2-yl - ethylcarbanDyI) pi peridin-

Meth,]@é/sluké_‘%/rl %E%kﬁ# |(8f8aur},¥ lO.r{% tgl:]Y I1 }nnglc?lt)) %vg.lg gcrllcliecc:l d?gplvgsel_’!ofaostlrr:'cll\l solution of
(2-tert—butoxycarbonyla.mino-3—hydroxy-propylsulfany]methyl)-phosphomc acid diethyl ester
(0.16 g, 0.46 Ihmol) and EN (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 Na;SO,, filtered, and concentrated iz 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"].



Nv O osi off) HO OH O (7-azabenzotriazol-1-yl)-Al,

N, N, N -tetrarnethyl uronium hexafl uorophosphate (7.9
ng, 21 nol) was added to a stirred solution of

{2-am no- 3-[ 2- (1- car banoyl - 2- napht hal en- 2-yl -

et hyl car banoyl ) - pi peri din-1-yl]-propyl sul fanyl net hyl } -
phosphonic acid diethyl ester (11 ng, 20 nol),.
.7-aza- 1- hydr oxybenzotri azol%8 (2.8 ng, 21 nol), and
DIEA (2.3 L, 1.7 nyg, 14 gnol) in DM (0.7 nl),

foll owed by the addition of collidine (28 L, 26 ny,

C. 0. 24 ABRb-B- 2. 2.1 .

acgt | ani no[_ﬁ-%;ﬂ-gérﬁgrgc[)%]zt it Icl)%ﬁlgﬁ -2§1ye1ﬂ£y|%)cra5bp| P eingrdip-1-yil-

PTOP(YBSPB‘XW@?GMU@hmp)hpniﬂ\ﬁ@iéﬂieﬁxyﬂ estérng for 3 h, 69 the
reaction m xture was concentrated in vacuo and
purified by reversed phase HPLC. The resulting
{2-(2-acetyl am no- 3- benz t h%hen- 3-yl - propi onyl am
no) - 3-[ 2- (1- car banoyl - 2- v NN,

- napht hal en- 2-yl - et hyl c*a'\kbérmgll )~phpegi din-1-yl]-propyl
sul fany] nethyl} - phosphgﬁi C aci dhyI ester (6 np)
was deprotected according to method E and purified by
reversed phase HPLCgioégE give the title conpound as a
white solid. MB (miz):754.6 [MrH+]. Exanple 6:

Synt hesi s of

P. eﬁ& BQ a = . A\l A - |_|2 . A .
e Mo oA o Ul QU2 NS hlimige s 50 mg, 40
wmol) Nyas qwashedywithyBMEZ ihecar bokyland asbehded in a solution of (2-tert-
-9, vl ter 16 g 0.57 mol) in
oSO NS iy W B gt S o oot s 014
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D. {2-(2-Acetylamino-3 -benzo[b]thiophen—3-yl-propionylamino)—3-[2-(1-_carbarnoyl-2-
naphthalen-2-yl-ethylcarbamoyl)-piperidin-1-yl] -propylsulfanylmethyl}-phosphonic acid

8 .
N (o} =
iR
o}

x>

gl
HO gy

O-(7-azabenzotriazol-1-yl)-N, N, N, “tetramethyluronium hexafluorophosphate (7.9 mg, 21
pmol) was added to a stirred solution of {2-amino-3-[2-(1—carbamoy1-2—naphthalen-2-yl—
ethylcarbamoyl)-piperidin-l-yl]—propylsulfanylmethyl}-phosphonic acid diethyl ester. (11 mg, 20
pmol), 7-aza-1-hydroxybenzotriazole (2.8 mg, 21 pmol), and DIEA (2.3 uL, 1.7 mg, 14 pmol) in
DMF (0.7 mL), followed by the addition of collidine (28 pL, 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,

Al



off) HO OH 2- Am no- 3- napht hal en- 2-yl - propi onam de
resin (80 ng, 40 nol) was washed with DMF (5 x | i)
and suspended in a solution of Fnoc-NweazaAl a-C (55
my, 0.16 nmol) and DIEA (34L, 26 ng, 0.20 mmol) in
DVF (0.15 nlL). After agitation for 12 h at room
tenperature, the solution was drained. The resin was
washed with DMF (7 x 1 mL) %°deprotected according to
method A, and washed with anhydrous THE (5 x Inl).
the r@ciq elixmwwgm@mpmrayddn@t verkis ahd auyifiyd By (r@¥érsed phase HPLC. The

o0 5 IG5 BRSPS | Sgmont

' naphthﬂiple2dﬂ-s‘élglcmtbdmbﬂ)-aiphlﬁdindu}sl] -prapyls@ffyhtisthyd pghosphonic acid diethyl

ently collidine. (48 L, . .44 .0..37 mmol S
ester T WAE Qe ehhiRindq Btiod 1 g Wiisio Pt Pse FPLC 1o
give the e osipunivasa wHickeablit OMSt(hez)r ERi g Mard )t he mi xture was :
agitated for 50 min at 50 C. The solution was drained
"and the resin was washed with DM (7 x 1 nL) and
Exam@@s: ot Sgitheaisat Bl ys(CH ) @I)H)-NBleazaAla-2Nal-NH,
Bennol[ b] t hi ophen- 3-yl -2-(9H f | uoren-9-yl met hoxycar bony
| am no) -propionic acid (89 ng, 0.20 mol) was coupl ed
At orddRevmeshARbgund am ne according to nethod B,
subsequently deprotected according to nethod A,
acetyl ated according to method C, and the resin-bound
conpound was cl eaved accor gi to nethod D. The crude
phosphoni ¢ aci d di et hyl gsibR was deprotected
according to nethod E and subsequently purified by
rever sed phase HPLC to give the title conpound as a

A sol\gc:xf; %ezi g P nS Tk ahécatbbeyite s SE fluotony Plretin ester (0.16 g, 0.57
mmol{) 3n [a2n deos arHra hd;mraaaémhre ide Yd 2 QliRd £ PABREhY sdlution in
peridin-|- 2- 0X0- et h anyl met hyl } - phosphoni c.
tolueng{ldl AL) e*d? @emg 6‘?%6 Wé% g aligvredrty [Warsclg rpm temperature

and sﬁﬁédj forq lp The Peactlonahlxttlge @s %ﬁ&ﬁﬂté@ﬁt%b&o a&didored EﬂJ&hyl acetate
, |odoneth¥l-phosphon|c acid

(10 rr&r)efrhlyfl'ﬂtf‘é%dt tgrougl(x 3 p@d @f ﬁé%ﬂ’m“éhﬁ) solvgpwaaz@ORed i Bgugto give the

title comPoliiPls)a WekRs«djissol ved in a m xture of water. (17
mL and dioxane (4.3 nL). After stirring for 20 h at

50 C, the reaction m xture was concentrated in vacuo

B AR R R el [T T8 Gxtr et ed

with ethyl acetate (3 x 20 nL). The conmbi ned organic

| ayers were dried ov Na2SO4, filtered, and
concentrated i n vac 0 give the title conpound as a
yellow oil. M5 (nfz -242.9 [M 9. B.

{2-[ 2- (1- Car banpyl -@- haphthdhet 2>yl - et hyl car bamoyl ) - p

i peri di n-1-y|]-2-ox”sﬂ \/&

oy
HO' OH

2-Amino-3-naphthalen-2-yl-propionamide resin (80 mg, 40 pmol) was washed with DMF (5x 1
mL) and suspendéd 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



et hyl sul f anyl net hyl } - phosphonic acid 0 H xO N N-- NH
00 __ S OO0OHoH 71 ' '

(Di et hoxy- phosphoryl net hyl sul fanyl )-acetic acid (48
ng, 0.20 nmol) was coupled to piperidine- 2-carboxylic
acid (1-carbanoyl - 2- napht hal en-2-yl -ethyl)-am de resin
(80 ng, 40 nol) according to nethod B and
subsequent |y deprotected acdBording to nethod A The
resi n-bound conpound was cl eaved accordi ng to nethod

g, 0,04 memolp setet dissglved tidahphiesOR (9 a8 dndl] -
z wa ef]e rg ect e&lg ccor di ﬁg to mst( h%d quﬂgﬁééﬁﬁ%?tﬁé%’ﬂ&nc@g KL,
‘P%_@ S pIE8 & 4@3&’&:0@%90@?% Aftge! min Itee repdfimgunspknsion was added to
the st et iy detiied 4% olmbMititl oc BRI 8 v draingd and the

: 2-Benz¥lgxyparbon | am no- 3-[ 2- (1- car banmoy
resitt, yvas_ yypshe t‘ﬁsﬂp a%yq )I_ELbeqnﬁdq‘lqprotected according to method A. 3-

B AL P 8 0.1

mmel) WARTpHplesl tp2hg mesiachobadvepine 2¢cemading hainetho By kutebduehibaddprotected
i ner din. 1.2 _

i ik 8 E e R Pt metho G, gnd fh s Bggpompgund was

cleapedypicprdipss tavazsitiend 13 {The aomivledplonsphonBCMid Histhyll eter dkddeprotected

14N ion..of benzyl chl orof or e (34, _
ccot B 3 R g Ve b puBlRRE Ky gReerisenptes BPRC) o sive the tide
compéundras agihitasoloh MO0 743 4[MaHSpl uti on of DI EA (41 L,
31 ng, 0.24 mmol) in DCM (0.6 nL) was added to the
reaction m xture in three equal portions over

1 h.
- Examfihle 7mi xSyattesisast &5[2@taatbahnoll-2Radtidnl 29l c:i?bﬁﬁbgll -piperidin-1-
, H4ﬂﬁ8h§ﬁ mﬁ%ngcg%§5 X 1. ). The resin- oun% conp J&ﬁpmj 8
YH-3o- g eny imetylapiogPhogicasidhod D. The crude

phosphoni ¢ acid diethyl ester was deprotected

accarding to nethod E and purified by reversed phase
A HP@%W%P*%P@P%WP&YIS&HH@%)W@W%s a white solid. Ms

(mz): 657.2 [ MrH+] . Exanple 9:

{3-[2-(1-Carbanpyl - 2- napht hal en- 2-yl - et hyl car banoyl ) - p

i peridin-I-yl]-3-o0x0-2- A_s

phenyl net hanesul f onyl anf8é-pr opylsul f anyl met hyl } - phosp

honi ¢ aci d '
Mercaptoacetic acid sodium salt (0.41 g, 3.6 mmol), lodomethyl-phosphonic acid diethyl ester
(1.0 g, 3.6 mmol), and N2,CO; (0.38 g, 3.6 mmol) were dissolved in a mixture of 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 HCl to
pH 1 and extracted with ethyl acetate (3 x 20 mL). The combined organic layers were dried over
Na;SO, 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-Z-yl-ethylcarbamoyl)-piperidin—1-y1]-2-ox0-
ethylsulfanylmethyl}-phosphonic acid



H ~0 ONNH, , ESNOO1 \ \ op HOCH 72

{2- Am no- 3-[ 2- (1- car banoyl - 2- naphthalen 2-yl-ethylcarb
~anoyl - pi peridin-1-yl]-3-0xo0-

propyl sul f anyl net hyl } - phosphori c aC|d resin (80 ng, 40

gnol ) was washed with anhydrous DCM (3 x 1 nL) and

suspended in a sol ution of phenyl - net hanesul f onyl

chloride (38 nyg, 0.20 nmmmol?} in anhydrous DCM (0.7

m.). After agitation for 10 mn, pyridine (0.30 nlL)

was added to the reaction m xture. The m xture was
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2- cathbxmact haoéti 01 -cEHRAN®Y LIS sHIOSRND Y- GhyRem e dir &l DY, ('Tso e&lgeuo umol)
. m@g ? Eﬁqﬁﬁéied a ordlng to nmethod E and puri

accyEery querflypdspeoteqied %qcmd@gcterm@mnﬁdAagharesm-bound
compbirider &Qldaded ABordifpztd mdtbd -1 thddektiling gﬁ%%ogpﬁlo%c acid diethyl ester

Synt hesi s of
Was{d%P Toiecied AeenrBiapsy method i rchearified yytevasaddyihosy BERGb v the title
comb&ﬁfdlaglamvﬂlte s¥lid. M (A5 ubd apviligef hyl } - phosphoni ¢ acid

1 [ 2- (Di et hoxy- phosphoryl net hyl sul fanyl)-ethyl ] - plpen
ExafibRe: 2- CARRON Wk SarBiily thmid-3 B -Qrbinch @CF[Ia 15%25. LA

sol ution of piperidine-2-carboxylic aci
ethy}agropmoyl)-piperiginnrisl] - Ca‘ﬁcpr?m'ilﬂuifamémé@sl}tphO@hom acid. 1

mmol) in toluene (InL) was stirred in a sealed bottle

under an argon atnosphere at 110 C for 17 h. The

sol vent was renoved in vac nq e resi due was

di ssolved in a m e of \égqu) and di oxane
(0.75 ). Iodoneﬁggmwﬁﬁp i ethyl ester
(0.20 g, 0.72 mmol) and:gBZCCB (7 0. 74 mmol )

were added to the reactjon mixture. After stirring for
22 h at 55 C, the reagdj.on m xture was allowed to
cool to roomtenperature and a solution of LiOH (75
ng, 3.1 mmol) in water (0.30 nL) was added. The

.{2 Aﬁﬁlﬂ@BL[Qf(lféhfbﬁﬁ%ﬁ WasHhealeh 08 efﬂ%rl?ag&nﬁ@—mp%ﬂgm? : 3-oxo0-

ngerature and for ‘an additiona
PIOPWEH yErethylk Phehoris ariderssio 8@ ang, r4t puiol) i wasvwashed sith anhydrous

DCM:'(?/ A ?%g_%?iﬁld\’%é%ﬁgﬂéd fd gqolﬁéfor{ 6Y 6250 cRNRREmAR 54 42, 34 mg, 0.20
mmc%) in anhydrous DCM (0.7 mL) After agitation for 10 min, a solution of DIEA (41 pL, 31
mg, 0.24 mmol) in DCM (0.6 mL) was added to the reaction mixture in three equal portions 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 diethy! 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—Z-naphthalen-Z-yl—ethylcarbamoyl)-piperidin-1-yl]-3-oxo-2—
phenylmethanesulfonylamino-propylsulfanylmethyl} -phosphonic acid
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colorless oil. M8 (M 2z): 340. 2 [N%FH] 73 B.
-{2-[2-(1-Car banoyl - 2--napht hal en- 2-yl - et hyl car banoyl ) - p
i peridin-l-yl]- etllylsulfanylnethyl} phosphoni ¢ aci d
H xO- 1l QNNNH, O ~CH O P~-OH

- 1-[2-(Di et hoxy- phosphorylnethylsulfanyl) ethyl] pi peri

- dine-2-carboxylic acid (24 nmg, 70 gnol), HOBt (9.4
my, 70 mol), 2-ani no- 3- napﬁ?halen 2-yl - propi onani de
(15 mg, 70 nol), and DIEA (12 L, 9.1 ng, 70 mmol)
were dissolved in DWF. (0.3 ni). e (13 ng, 70 nol)

' S0t ed | t he vi garousl
-M@I r F%Ezn(slo(faﬁ ‘ﬁmc% P(%gﬁi 2Jh'yla‘:t' thylerg %@r%?‘%ﬁd&?' Y1-3-hwo-
propyésutiiyimethiy) tyhosphois aGianesint 88tag Am fdﬁag UPas v h;g wﬁt ydrous

id artitioned between ethy acetate
bC @ P&‘Iw\‘g/la ang, SEBWGNH‘Z%:E%“ oR Hfiphenydrpthanesuiforer rida;(é& mg; 0.20

mmuB n gtlytaat BEMTimi). Qxﬂe%gglﬁsﬁk’o% 1%%%@%@80 %g@ was added to

The. conpi ned organic |layers were drie
- the yepgtionrapyture. Jihg migpreatas egitated for ap additional Rd and svdshédngith DCM (5 x

1 mEy.UtR BERSRRRI dof F;})@&lddwﬁ' ﬁée!%% a@c%}(ﬁﬂ etggcp POtTgc 91%6 phosphomc

according to met and su seque pur
acid,qictBylester panderreimted acoorgingdo minghadi B Im;i pwitiep byneveasedahase HPLC

to gl\M% 'tﬁeecltﬁ@ohﬂourMsas Arval solft? R/If’ (nl;/M1L '5'7‘}4 [I\'?zfxﬁl’ﬁp le 11: :

Synt hesi s of
{2 [2-(1-tert-butyl carbanoyl - 2- napht hal en- 2-yl - et hyl' ca

| _
Excl PR (TR 97 2 B tHgiea R PRy S RO ipericin-1-
yl]- mlwlmyhnemyl}-phosphomc acid o
1-[ 2- (D et hoxy- phosphoryl net hyl sul fanyl ) -acetyl]-pi per-
i di ne-2-carboxylic acid QOH O~ O _CeEt OP Ot
A. Pi p42i(Dietmx-pRospheralideei¥dul onyayktblyl)-piperi
— 1-(9H-f uorgg Q@yclgmrret hyl ) es}tq}ér yg)pg dmeZCEIboxyIﬂc)acu}]d
trityl chloride resin (0.50 g, 1 5 mmol / g, purchased
from NovaBi ochen) were su nded i n anhydrous DCM.
(5.9 nL). D EA (0.37 i, @i 2.2 nol) was then
added and t he suspensi on Ssoagitated for 1 h. The
sol ution was drai ned and rﬁg resin was washed w th
methanol (2 x 5 m.), a 9:1 nieure of nethanol/D EA
(5 m), DVF (3 x 5 nL), andoD3 (2 x 5 mL). The resin
was 74 then dried in vacuo. The resulting
i peri dine-1, 2-di carboxylic acid
A so ut@;gl_q_f pmggiilé?r2g:_asbpm;]1lcw9]d)methyl ester (0.11 g, 0.74 mmol) and thiirane (66 pL,

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 va_czio 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 t1tle compound as a
colorless oil. MS (m/z): 340.2 [M+H ] '



“ester resin (0.20 g) was deprotected according to
nmet hod A, and (di et hoxy- :
phosphoryl met hyl sul fanyl )-acetic acid (0.13 g, 0.55
nol ) was coupl ed according to nethod B. The resin
was washed with DCM (5 x 1 nlL) and subsequently
treated with a 20% 1, 1, 1, 3, 3, 3- hexafl uor o- propan-2-o
solution in DCM (4 x 3 nlL) Mnder agitation for 30-mn
in each case. The solvent of the conbined filtrates
B. wa$2-[B(¢atdanhdylvagipathbRn iy iHyiartahdol §-piRRAMNYAS a
. g{lowllgil. ﬂé (ﬁﬁg)r 35£¥3 fﬁﬁir] g§ 09
eﬂw% fanylmathylaohosphptic e8if haroy| - 2- napht hal en- 2-yl - et hyl ca
r banmoyl ) - pi peri din-1-yl]-2-oxo-
et hyl sul f anyl met hyl } - phgsphonic acid O HO H s) | /
OH 0 ' KOH .[%}mé 0
1-[2-(D ethoxy-phosphor¥ﬁ4b‘U&h@ulfanyl)-acetyl]-piper
i di ne-2-carboxylic acid g1 mmol) and
2-am no-N-tert-butyl - 3- naght - yl - propi onam de
(30 ng, 0.11 mmol ) were gaupled according to exanple

| OB. The resulting crudeopﬁ%sphoric acid di ethyl ester
was deprotected according to nmethod E. The residue

] . . . } ) 5 er (1
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rmoy QRO we, G nwol)i 2-aNadcBaphthafnsl-ylsprbpichargidé ¢t5 2@, A0 pmol),
ggefe] r '
wd BEARPTL VSIS 5 AR PO TOSENE St B me. 0 o
was fheni dddedlinne pextiense dhepsl'ig.ﬁeudﬂPktﬁrdd(Eo@i.ti\iﬁ A 2 h b Bom temperature,-
the %)%%Prpgllulgl%fgr?a ‘%ﬁn\fl\%}éé’f%%glf zlndfzacuNoB. fhrg rZ si'due5 5vs(r)as Sth%EgA between ethyl
acet4t2 (3Cm{ ] aril. O Mriteod- N300} (3AhE)) ard the oedahiel 1878 hasemtakteR with 1.0
I peri. ;| - . . .
- Mgl ﬁﬁ&%? &aft Bl irfeTRYed SeRis- X &5 Frisf P N g Oy filtered,
and cq@ivestphied izCvarab dThebresuting crude phosphonic acid diethyl ester was deprotected
1<£§-Car oxy-2-(di et hox -thSphoryInethylsulfanyl&;pro _
acCORighyt TasHiaget il RubssaueRtly gRpife by devescerhags HEdCelo #ire the title

comP&ind@s & whiteshdONES ?m/z): 480.4 £M+H+ . _
(5-Ox0-2,2-bis-trifluorone hyI-%1,3]oxath|olan-4-y1)-a

N
t

cetic acid (0.70 g, 2.3 mol) was dissolved in

Ex_m?rglt%ir osisutlddE (£ nfa)[ﬁ.ﬁPﬁerm?%;ggﬂggléég@hﬁgo@%ﬂ-@gg@@bamoyl)-_

~ ne ester hydrochloride

- Piperdideldyl-g-axaecthylsuifrrsdmetbal tphosphonixeeide, f ol | owed. by
dropwi se addition of DIEA (0.79 nL, 0.60 g, 4.7 mol).
After 80 mn at roomtenperature, the

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

Piperidine-1,2-dicarboxylic acid 1—(9H—ﬂuoren-9-yhnethy1) 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 2x5mL), a

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



sol vent was renoved in vacuo and the resi due was
di ssolved in ethyl acetate (60 nL). The solution was
extracted with aqueous HC1 (2 M 2 x 4 nL), dried over
Na2SO4, filtered, and concentrated in vacuo. The
resi due was dissolved in a mxture of water (8 nL) and
di oxane (3 nL). | odonethyl - phosphoni c aci d- diethyl

- ester (0.65 g, 2.3 nmol) arfd subsequent|y NaHCO3
(0.59 g, 7.0 mol) were added to the stirred reaction

then OH&d W SacudN TRY reahiiihg ipRrifik- 1:b4d19ar§$xy515 deid 1 |'(‘@‘i fluoren-9- yhnethyl)
reaCtl on m xture was concentrated in vacuo to a vol une

ester ofresiip pfb mEd eps 1 Gleprotected \V ageRIdiBgs 1o NaReBBl ( 4, makd wddisthoxy-
phosﬂggﬁﬁietﬁ? ]Eﬁ?l)aagyt?corﬁégf‘d &)01'3% %R M&sI) %ts %&?ﬂl&pac%xﬁﬁlé to method B.

et hyl acetate aqueous | ayer was
The rgsih (tvap iveaghai w%h POM 42 uelotub) #Hd1subseqpently ma@bdewthr a@p¥%dl,1,1,3,3,3-

: hexanotrg] ipx%&agy b ol (%f i IgéJMKIaQQ é%)) UJ]delIh&'ltgg f‘ n?h g1aersliclg case. The

s were over tere
solveubmﬁ:tbmbmabla@ﬁ ﬁhrmom rerﬁh‘edrzeszawetova‘ee t}ha rtutlé |cenhpdn;nd as a yellow

h I I | ut th
ol N JR R LA Bebt 1 ¢ acid 40 10: 1) Lo i ve the title
conpound as a colorless oil. M5 (mz): 426.5 [ MtH{].
fﬁizz(hteé't PR BABLBroPApPRaIER S lﬁttryzh%wajn%)r?&mncwﬂ& -0%0-

’ethylﬁnﬁahylﬁfeajm}o;m&sﬂ,hqmm[d di ne-2- carboxylic acid OH
000 S EtO O76

1- [ 3- Car boxy- 2- (di et hoxy- phosphor yl nmet hyl sul fanyl ) -pro
pi onyl ] - pi peri di ne- Z-ﬁg;igﬁiL%F acid nethyl ester (48
ng, 0.11 nmol) and met Min THF, 82 L, 0.16
nmol ) were coupl ed ac i ng o exanple | OB. The
resul ting N-nethyl- ami“de vvasved in THE (1 nlL)
and a solution of LiOH (5I5H 013 mol ) in water
(0.20 nL) was added. AdteTCHtlrrlng for 4 h, the

reaction nm xture was concentrated in vacuo. The
resi due was partitioned between ethyl ethyl . acetate

-[2- @emvf%mpm@reﬁ(ﬂwfﬁ@)l) acpiydl mmréwsZ parhevylinaasid (40 mg, 0.11
dexfrac
2ifnol i Sulf 39ER Rl fbpRilamibde MCEOTIACKERD wore
_coupl_edy@p@dinerte ekaimpt: d0Br Th\asiGng drudet theplhonan dcid diethyl ester was
deprcgg&é:dgﬁ%%r?ﬁl Iq% Isrrget% %ICEJ q’h%/ges?in)é%sats '&%5@@%9%@#8 EPW&%L) and -
water {2mlLPafd EapThaflyd soPstivapids hjusted 2o Y byethkyaddidioh afieylid NaHCOs.
iperidin=1-yl]-1- . .
ancbiita G 008 ol bt empprasre igen o, s, PR £y Pt Bugre was
concliifated iACGkeudad pinifddNbIZ 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-methylcarbamoylmethyl-2-oxo-ethylsulfanylmethyl} -phosphonic acid ‘



"INI>~00I1 ~O 0Si HO ~"HO Crude
1-[ 2- (di et hoxy- phosphor yl net hyl sul fanyl ) - 3- et hyl car ba
moy! - pr opi onyl ] - pi peri di ne-2- carboxylic acid (36 ny,
84 nol) and 2-am no- 3- napht hal en- 2. .yl - propi onam de
(20 mg) 93 gnol) were coupl ed according to exanple
10B. The resulting crude phosphonic acid diethyl
ester was deprotected according to nmethod E and
purified by reversed phase HPLC to give the title
A COhﬁ%@qwoa%zddmtbpbmbhmhrl‘ﬁiﬂm&ﬁyl) B6piofyl|-MpEfldine-2-carboxylic
3: Specificity of inhibition of certain
Zymes by conmpounds according to the present
invention In order to characterize the specificity of
vari ous conpounds the foll owng assays were
perfornmed. PPlase activity g?ﬁhgbnl hCypl 8, chypl8
- hFKBP12 and EcParvuIin}%as s ed usi ng the
pr ot ease- coupl ed PPl ase S m&cordlng to Fischer et
al . (Fischer, G; Bang, M P\Mech, C. Determination of
enzymatic catalysis for thg,gis-trans-isomerization of
peptide binding in proline-®&8ntaining peptides.
[ German] Bionmed. Biochem Acta 1984, 43, 1101-1111,;

atjon of Parvulin-Iike
(5-0KER G Bloiorn s ER ol Pebiedstss s (G201 Bn 25 mmol) was
dissoBredc hie masitytisous 1088 (87 () 35@5§rp5§@93 2-cEI°35xﬁlP' r&l’nd I{ﬁethyl ester

v JBASUr e tsA NaNaT? Ser (P03 Prio- Ar
Y ‘5\;:2]2 rtj% s 8q 2d BE@oDavas gﬁ%pdt ]‘acygl_f;, uﬁgﬂtmn rmxture followed by
dropwiz aeditibRbf DIEA 8079 b/ 0th) ga87 nﬁﬁol? Slgft[% ?rgxg(rii! dobf, temperature, the

1 %Ot ease. ACt i vi ty measur enents o ases
solvent, avas \fempved; avaceq, pad phgtr@ﬂg@wa@i dissolved in ethyl acetate (60 mL). The

solut@ﬂcwég extRbBRd Pvﬁﬁl Eﬁ@oﬁ%ﬁ{]ﬁgl\/f tbe By ﬁ)i? zf%'(‘?d oé’?ranzSOFh gltered and

chynotrypsin (fi1nal entr at i on’
°°n°%f‘§’§‘§)93‘”\}\’éf”é’ PE? Fesiduetap Aiseplvedniala mixaut oOwaten(8umk) @fhd dioxane (3

mL). 315@01Héthﬁ?hﬁ.ﬁ}/lihﬁﬁlc a@ﬁrtﬁ&%ré?f\* E@ E% I%v ?I%nglg &mg 611bsacmenh/}|/ NaHCO;
(0. 59@% pu_pzlol) N@g@@%%tpéhglstlmddea_bﬁﬁn nmtmab&ﬁérabmhgﬁ‘&t 140€ati 33 °C, the -

): r . inhi bitl n_experi
a8 RSBt R VBt B SSBATOS s s
NazCQz dé knlglowast ddded angethe aqubdesisoldiive wmDaxhcted w&@leﬁ@nhcéfaé (10 mL).

e SRBh S A e 4l B A RS ST BiY e eiPBreg it ety
acetafsr (X eaﬂe mD)h €ht' esfnbmas el OlRE Wire @RISENE 'T\%Sda%/ filtered, and
1S .

90 h MR5000
cone BT BB b O 008 S U

with DEM/astiaubiakbmcnf 400mey 40 pfvi kit sy & &

426 Sl_ig/i [ presence of PPl ase and IIDPI ag-@f&ﬁ a%%fb%és%ﬁ MS (m/z):
T 'ﬂiﬂtlvely, and corrected for the contrlbutlon of
.the non-catalyzed reaction (ko). Inhibition constants

| C50 were calcul ated using SignaPlot 8.0
B. 1-[2-(Diethoxy-phosphorylmethylsulfanyl)- 3-methylcarbamoyl-propxonyl]-plpendlne 2-

acid

carboxylic acid



(SPSS). The follow ng target enzynes which are all
rotamases belonging to different classes of rotanmases
were used: T-1: Protein interacting with N MA
(-kinase), hPinl T-2: First described human Rapanycin
receptor, hFKBP12 T-3: Human Cycl osporin A receptor
with 18 kDa nol ecul ar weight, hCyp 18 T-4: Leishnonia
- pneunophi | a virul ence Cycl déporl n Areceptor with 18
kDa nolecul ar wei ght, . LpCypl.8 T-5: Bacterial -Juglon - ‘
1- [3§@tﬁelsqu2v@m}$nxy§1hospéoﬂyw?ﬁylaﬂf?ﬂb ?fmg?béﬁigﬁﬁgncagbogyhc : a01d
e var gt gy k?é‘d t“éﬁ% rFE%YIHB 51 Bwithg0.16 mmol) were

character] I CS may

couplesk aecendmgdo eﬂewplemfatiﬁletreﬁdltingl??h@ﬂﬁd ﬁlﬁ{& kil 28 sV B THE (1 mL)
ro cis-trans

‘and 2 %Ogﬁé%nadﬁugaﬁé§§%%ﬂ§m§}) By wa M&Q,m@ws&éﬂ@ Adter stirring for 4 h,
the rg@ttlah ywsktsre \FB\UoﬁwhtratQ@H vacMB' Bie: reétdhfe@na@%érnu%géa@bafween ethyl ethyl

Hanes, S.
a“t"‘(iég‘é;? ﬂllghouﬂﬁrrf 1{3515@ Hgﬂ aqReQys Jver Wamasidifiel witis 6 M h@leofOHCl to pH
1, andegpitaated (Withoéthfﬂ de@rbte 4 MNALT)e Tﬂlg ggmblﬁ%f) Olﬁgﬁ‘iﬁ i%ers were dried over

N s? I_ (a{l E Schut kowski, M ;
2,80y, 11 rﬁ eaﬁl ép]écentfmtedrm va%fq;}glge the, cride; titledompdund Kuabgorless oil.

MS(dn/z) Kpssgimer, M W, Fischer, G; Cantley, L. C; Lu
K. P. Sequence-speci f| c and phosphoryl ation dependent

praline isonerisation A potential mtotic regulatory

h 960. Sh
T e i s e T R
methé@é@ﬁmpalmerhyﬂ éthe-eﬁia’bulfatWhnpthpll}yihosphSﬂHEﬁaSe Pi nl

bi nds and regul ates nitosis-specific phosphoproteins.
~Genes Devel opm 1998, 12, 706-720. EcParvulin

Rahfel d JU. Schierhorn ‘Nanp K. Fischer G A novel
peptidyl -prolyl cis/transyt 'l‘l@rua@g from Escherichia
coli. FEBS Letters. . 48, G568 Rahfeld JU.
Rucknagel KP. Schel beot 8. Ludwlg _B. JHacker 'J. Mann K

Fi scher G Confirmation f the existence of a third

fanily anmong peptidyl - pfob§l cis/trans isonerases.
Ami no acid sequence and reconbi nant production of
parvulin. FEBS Letters. 1994, 352, 180-184 FKBPs

Crudq | n]c[2uGilqﬁ]gaxm@mpryhnﬁhﬂylﬁfaﬁﬁmﬁm&ﬁylézgﬂ%ﬁ 5 %hﬁeﬁdme 2-
carbo’;%?]%ie%?gr(gg rﬁ%vﬂe B%@yﬁ E.)no nea -yl -prc?pgrrl]a:mde (20 mg, 93 °

umol) were coupled accordmfr to example IOB The resulting crude phoéphonic 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 mhlbltlon of certain enzymes by compounds according to the

present invention

In order to characterize the speciﬁcit-y of various compounds the following assays were
performed. PPlase activity of hPinl, hCyp18, Lprp18 hFKBP12 and EcParvulin was
measured using the protease-coupled PPlase assay accordlng 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-



Iyl cis/traps isonerases and their effectors.
Rggeaﬁ Chem , Pnt. Ed. Engl. 1994, 33, 1415- 1436. (b)
Galat, A.; Metcalfe, S. M Peptidylproline cis/trans
i somerases. Prog. Biophys. Mlec. Biol. 1995, .63,
67-118. LpCypl8 Schnmidt B. Tradler T. Rahfeld JU.
Ludwi g- B. Jain B. Mann K Rucknagel KP. -Janowski B.
Schierhom A: Kullertz G Hdlker. J. Fischer G A

clophilin-1like peptidyl-prolyl cis/trans isonerase

B 'Ser@/r%ﬁg)ngq -OrechINA WS asadop hishistrate land tgpsin (fmat ¢omBentration 190 ng/ml) as

Si.0 . Mcrobio
- an %glgﬁkﬁf%ﬁiﬁrg&%%g C{ﬁ'ﬁllglt)é ?JY%EIS'XIEGH 3 Of (Bher, PPIases vepgomade with - the

subjtetey npEide nBibiddoPhe-PlocPhe N0 W theasgmemasser @cilefdsdn  (final
: con}!\érl]ﬁ‘xllatularitb‘gro ngﬂ)‘:z‘h{a Q.% sh %er%%‘éfpggt ent g%g:ggczg&dome@f 150 ul at

finaj ponappteatipBEEr 6nBChAAL, DO nSORMH 8] 535191 E%d; tsA%t%] nl% EdParRiin and 20
|

f the in
m?ﬁ%%é? e;s,r%)eﬁg"‘?%&s%%cii?wc%t Qﬁbgﬁamgpﬂrles@ 33 mt HMPE@ (PH(07.8). For
inhipitior: ek@5Hnents5000M0D1 uBI 0B @ftbctor! £RA1<dikOQ ey 5DM§§%tock solution
109: 9 Table$§ Sp cificity of the inhibition

were ? amas o& SP VC%W&EFHH comstentrwithip. eacly_experingent, Qsually below
0.3% @D Al feaddoNHweNstittedOBy haBtion of proteﬂe.o%e (l’ést )was performed by
observing the released 4-nitroaniline at 390 nm with a MR5000 UV/Vis spectrophotometer
(Dynex) at 6°C. Data were evaluated by calculation of pseudo-ﬁrst-order rate constants Kps in
presence of PPlase and PPIase/effector respectively, and corrected for the contribution of the
non-catalyzed reaction (ko). Inhibition constants ICsy were calculated using SigmaPlot 8.0
(SPSS).

The following target enzymes which are all rotamases belonging to different classes of rotamases

were used:

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

T-2: First désc'ribed human Rapamycin receptor, hFKBP12 _

T-3: Human Cyclosporin A receptor with 18 kDa molecular weighf hCyp1.8 '

T-4: Leishmonia pneumophila v1rulence Cyclosporin A receptor with 18 kDa molecular welght
LpCypl18

- 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 PPlase 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
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Lu, K. P.; Hanes, S. D.; Hunter T. (1996) A human peptldyl-prolyl isomerase essennal for
: regulauon of. m1tos1s Nature 1996 380 544 547

Yaffe, M. B.; Schutkowski, M.; Shen, M. H.; Zhou, X. Z.; Stukenberg, P. T.; Rahfeld, J. U.;
Xu, J.; Kuang, J.; Kirschner, M. W.; Fischer, G.; Cantley, L. C.; LuK. P. Sequence-specific
and phosphorylation dependent praline isomerisation — A potential mitotic regulatory
mechanism. Science 1997, 278, 1957-1960

Shen, M.; Stukenberg, P. T.; Kirschner, M. W.; Lu, K. P'. The essential mitotic peptidyl-prolyl
isomerase Pinl binds and regulates mitosis-specific phosphoproteins. Genes Developm. 1998,
12, 706-720.

EcParvulin

Rahfeld JU. Schierhom A Mann K. Fischer G. A novel peptldyl-prolyl cis/trans i isomerase from
Escherichia coli. FEBS Letters 1994, 343, 65-69

Rahbfeld JU. Rucknagel KP. Schelbert B. Ludwig B. Hacker J. Mann K. Fischer G. Confirmation
of the existence of a third family among peptidyl-prolyl cis/trans isomerases. Amino acid

sequence and recombinant production of parvulin. FEBS Letters. 1994, 352, 180-184

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 czs/trans isomerases. Prog. Biophys. Molec.
Biol. 1995, 63, 67-118.

Lprp18

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 cyclophﬂm—hke 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 w1th “A”

indicating the most potent rotamase inhibitor.
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The features of the present invention disclosed in the specification, the clalms and/or the
d:awmgs may both separately and in any combmatlon thereof be matenal for rea.hzmg the

mventlon in various forms thereof.



Conpound T-1 T-2.T-3 T-4 T-5 HHNC N NNo 76 A is
H® '-OrS 77 A Hg-d' -0 The features of the present
i nvention disclosed in the specification, the clains
and/ or the draw ngs may both separately and in any
conbi nation thereof be material for realizing the
i nvention in various forns Shereof 94 dains 1. A
conpound having fornmul a (1) RO R5 R6 J-1"RIOM O A3
Aa g8 q9'~ X\ Z-W .1 A-, YWWQ U R-X2 Al Az
A5 A6 T R3 R4 R7 R8 (1) Ggimg ei n the dashed line
i ndi cates a single or double bond, or is absent;
wherein R1L and R2 are each and |ndependently sel ect ed
L. APP’@H?W%%@W@l sing -H and phospho protecting
groups; wherein X1.and X2 are each and Fandependently
sel ected fromthe group gengsising- -0- - 5 NR12.
wherein Z is sel ected from the group g Ff§Rﬁg -0-,
-S-, -NR13-, -(ER14R15)-a3 vvhﬂer ein A ASA2AR3, A4, A5,
A6, A, As‘\and 9 areZ eac zand Aﬁdepéndently sel ect ed

fromthe gr>6up n’ >0 6-, -S(O) -

- $(02) -, _L C(S)'/\ NR’VC( R'BC(S) -

NR19- C( O) - ﬁ%ez X NR c/‘é TN “NR23- S 24- 25
R3 R4 R’ R8 D

- wherein the dashed line indicates a single or double bond, or is absent;

wherein R' and R? are each and independently selected from the group comprising -H and

phospho protecting groups;

wherein X' and X? are each and independently' selected from the group comprising--O-, -S-, -
NR'%; o | -

w_hereih Z is selected from the group comprising -O-, -S-, -NR!3., —(CR14R15)—;

wherein Al, A2, A3, A4, A’ AS A7, A® and A® are each and indepehdentl‘y selected from the
group comprising -O-, -S-, -NR'’-, -8(0)-, -8(02)-, -C(0)-, -C(S)-, -NR"-C(0)-, -NR'3-C(S)-, -
NR”-_C(O,)-NR”-, -NR*'C(S)-NR™-, -NR®-S(0)-, -NR*-S(0,)-, and -NR-C(0)-O-, or are

each and independently from each other absent;

wherein Y is selected from the group comﬁrising -O-, -CR*R?..,

wherein Q and V are each and independently selected from the group comprising —\C‘IRZB and

wherein W', W2 and W* are each and independently selected from the group comprising. —\(I:—

| .
“and —N—;



() (O-, -NRS(Qz)-, .and -NR -C(O-0-, or are. each
and independently from each other absent; wherein Y is
selected fromthe group conprising -0-, -CR26R27-;
wherein Q and V are each and i ndependently sel ected
fromthe group conprising -CR28 and -N-; wherein W,
W2 and WB are each and |ndggfndently sel ected fromthe
group conprising. 1G and . 95 wherein R3, R4, R5,
R6, R7, R8, R9, R, Rl1l, R2, R 3, Rl4, Rl15, Rl16, R 7,
R18, R 9, R20, R21, R22, R23, R24, R25; R26 R27,

wheRZ8R? Réapd 7 er%e@aehy angh i fidepe 1ky1$ dfgrmm R,

’3 hZERg\EE%)uSG égpﬁﬁﬁs?ngk-’gg ’hlgl 29 ri?k’;}f‘ Ru }t&ut%d’f2 R
R aR K r,di ghR®aMkend, Usarbsdaitt lailéahdepﬁﬂlleljﬁtbt sélbckéd from the group

S R PGB e o e
alkyh|sklestipited Yranchedh @]!EYI akkmﬂydta;gh‘salb&tyl tsubiseichtdd Sacdhe Qlkenyl branched

(e n | kyn stituted
oty CEBY e itNee <BHLR Hcin Ty SR EBs reetived swaent aomy,
branghesinaiiyel, allxlisytmydd brmemkm1 .cyslodlRli §db§t€tdteﬁ)69&19ﬂkﬁréycloalkenyl

subs?&xbé ch) @%ﬂ}ﬂ e]e z%g%gy&tl g}%{%@ k%%lggj?cﬁpf/ ia{n@gc? tux?sratc:)u(r:atgd Xeterocyclyl

subsﬁe:tcﬁir mmpoiu;dkaiuratﬁdl blSdteterb@ﬂ pelpnsaRgAbY r}iﬁeﬁgcyclyl substituted . poly-
elLe

poly sat urat ed heterocycl
s %QDFE/? ﬁ"lﬂ oy supihiiied it cbetessh o'f@wt\ytpd hgfeparyl, arylalcy,

subsauinait arb ke heteed lalk ebeystmted! het kiU
et ero aw plf, subst |ete3(%égy§ a?yl gﬁgT%Wylalkyl substituted

and %F“r‘%%gil%ﬂbéh %ﬂfc eagb B%‘i ndencadenHy fiemcaely pthpiapisent;
het erocycl yl al kyl, substituted and
heterocyclylallcyl or- are each and i ndependently from
and thg splts R ERCSa sl ERies and mepdrues thesgofs, hydr at es, sol vat es
and prodrugs thereof. 2. The conpound accordlng to
' claiml, wherein W, A, A2, A3, A4, A5 R3, and R4
2.7 %q@lrg}gg%gccormgeqoglwn@ wfmnra% o4 Pazr &’ Arf,, Aﬂhk} @nd R{\Bre absent;
and VB is G ; wherein preferably £ is either -S or
wheregLR’, RS pnd %r@@ eﬁl,a\blhe}remSV and W’ mhext-et whaefgeéfahably 2YisieGher -S- or

o- R orf 251 BRSO NLAG § e O 0

C(0)- @ OFLHR; VﬁlereuNduEh-K( @hd x a\t\he(bebwlzhefdillﬁ‘A@ ia Pb- t\o}heNRgg-C(O) _
R B B Do oG S OB

whersind®Y @i-Hopriovezlaiiyin 1, wherein W, VW2 A A2 A3 A4 A5
R3 R4, R and R are absent; wherein R7 is -H,
mherein WB is \C; wherein preferably Zis either -S-

3. The confpound A06r@ingtb %fa%h'c’lblw)iere§ w,agd Ahae ein apr gf > §
Y is -CH2-; wherein preferably A7|s ei’'thér - %ﬁa@k and R

are abgﬂz)\tfhe?ﬁlg r‘.Ré II{I%Z fl??\tvﬂerén W w%er < y ereQn Bre\%%}%n? ZP is %;her -S- or —O-,

morem@ra@kyo) h@l@prezijaralplg Yesv&Hen whyreimpmf&rdb@ )M7 1saailtﬂer -C(0)-
or -CH)8 Wlefbid Wt K8 and x®bre bo ere%lx Aeys —C(é) TP)ET (3{I whereby the

according to any of the c
C-atqan af the -NR’6-CE0)- rmﬂe—QﬁOéDe nabﬂvylently bound to V; and wherem R* is -H or

lower alkyl.

4. The compound according to any of the claims 1 to 3, preferably cla1ms 2 to 3, more preferably

cla1m 3, wherein R® is —H and wherein preferably A® is absent



claim3, wherein R8 is -H and wherein preferably A6 is
absent. 96 5. The conpound according to any of the
claims 1 to 3, preferably clains 2 to 3, wherein A6 is
selected fromthe group conprising -NRL7-C(O) -,
-NR24-S(02)-, -NR25-C(O -0, and wherein R8 .is

sel ected fromthe group cogpri sing optionally
substituted aryl- (Il ower al )9I), optionally
substituted heteroarly-(lower alkyl), optionally

5. Thy BAEPIUrd GEcasdipg toapry Affhe dambd tesdiiseibtablyethims 2 to 3, wherein AS s

1868 BORARY broup bEHSE eGSR L F UL .
S e roa B P SR AT RO oSO, it Rt omere v
18 sp@@tf‘,@ riegst ythe group comprising optionally substituted aryl-(lower alkyl), optionally
t ' - be b] t hi aphen- 3- vyl - et hyl ; .
| subsé?ﬁgcf ol—b-ét?gar%@&soﬁ‘ie?a%ﬁ;é t %}R}}o’nglpy subs%ltl}/ted ar}qyand optionally substituted
heterqand hpretsrdbésn eptiomally subgtiwtddyghenyl, optionally substituted phenyl-(lower alkyl)

and Ar_ﬂczrg ﬁg@%ﬁ%ﬁ E—E%%El%ngg%gg(ngé@w&)hem-}yl-ethyl; dihalo-benzylsulfanylethyl,

} r nd .independently. selecte rQm t he group
outs e B PO o SR her hebiey R 10T 64 ob apriach gndgdependenty
seleqttd frbmithgrbup corfprisige FaANb¥ecdIgims 2 to 5, nmore
preferably claims 4 to 5, wherein Qand V are -N-,
- wherein T and U are al kyl, preferably |Iower alkyl, and
6. Tiheongionnd Feanydashess 1 i€ piferdhls @ | '
7. The con‘poapd to -any gf %I a?rrsmnip% goaSS?ﬁdS?E%grﬁgﬂgflmms“O >
WhefiROEA R/ 5@ ~SN—TQ) f bBerdoil Sl erein
e cuey of| £ Ol o bRyl Qe ap G fherein e
dashgd dipgis|absepberc singlebaidn T is - CH2- and wherein Uis
‘ sel ected fromthe group conprising -(CH2)r,-; wherein
nis any integer from1l to 5 and preferably 2,3 or 4. _
7. The copppeund oy 96 claizesol @i 5 grefaabah ylaifs 2 toes, cload prfetabllycldims 4 1o 5, .
heREERE; | - ref erabl claims 4 t90. '
WheSLEL A8 ok 5P o Wikndin AL e v s <ot
and whereingy @J?ﬁl@tﬂdrfrd(rls imgmlalljilmrp')risiﬂge(ijﬂlg,\wwhéthihﬂ is any integer from 1
- (Fower-al kyl ),
© 5 %éﬁrg%g@w%’?%&er- al kyl), cycl oal kyl - (I ower-al kyl),
- heterocyclyl-(lower-al kyl), and nore preferably
‘ ti onal substituted 2- napht hal en-2-yl -ethyl,
5 TRBnEAE SoBHR P e SR Ao nioch PEIOERyES 2 0 7, more preferably
claimp#i ©n3| WitersinbRY ii§ ueghd wheeRnN R &t BydctedORLLOMA! %rgu | comprising
b ﬁﬁ?ﬁ%}t :lt ut eo%zl- phe %/I -imethyl, optionally substitu ec}) .
su Sé TRl THE 723Y merFt{} ably, syl ilspienakyy hetgipseil(lgwertalkyl), cycloalkyl-
(lower-dleyly Uiheteldc il Yi-Gdwietaligh), $hd Thsre CBRIRQLHIY értﬁfbgéﬁg, NGblifuted 2-
referably clains"2 to 8,” nore

-ng%tclimslto-&p _
nap : '&lb?tgyl’ epagnaily spbstitiged manhihaiensd yimethylHoid{oDplly substituted 2-
phen%l;tt%&(l?ptiqnﬂﬁeﬁﬁ%feﬁ Q-ﬂi‘e@}‘lgﬁ@t}%ﬁl, %%Eal%s&h%ﬁt% %iﬁﬂ%g?-ylmeﬂlyl-

+ - is covalently bound to erern
» and;optigpally sulsititedoinisopeinglio Urvlmestiodr i sing - H, optionally
substituted allcyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally
9. The m@ riotud e@ot‘(bmgetoow_ odf?dla,imp Neth ey @gﬂfgtablpbiaﬁﬁs’i]icz ltey 8b Ilnore preferably
lainS YRSk - RF y ~Hya re ._preferably
. o opt?one{lllé{e)?{j éugssi it gké% t gl:lﬁ[ -C@Jt’wael%?g?'&wlm Py each’of -NH-C(0O)-
and NGKH6)-tisicedlentip powm@ytb R' 9 2nd dherehie | GasRasd GoRGES %&Lhﬁ Bomprising
) £ ¢l ai tg.8,.preferably clains 2 to 8,
"H’. Qlﬁeﬁ rgufbét}tggeflgﬁk}’]f, o;%onall}P su Stltuted.g./ryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, preferably optionally substituted lower alkyl or -H, and more -

_ preferably optionally substituted tert-butyl or optionally substituted isopropyl.



claims 4 to 8, wherein A9 is absent and wherein R' is
sel ected fromthe group conprising optionally
substituted al kyl, optionally substituted aryl,

. optionally substituted - heteroaryl, optionally
substituted heterocyclyl, preferably optionally

. substituted phenyl, optlonally substi tuted
t hi azol - 2-yl, optlonally sstituted pyridyl and
optionally substltuted [1, 3, 4] oxadi-azol-- 2-yl, . ;
optionally substituted 4H[1,2,4]triazol-3-yl. 11. The _

10. @%{1@99@?&%% Jn? 0??%118%% :1(2 g ﬁ %fagfyacg%?% lglatgrgﬁ,gnoge preferably

claup@fotqmewérmbbtia #Rdenhpod Rterie R His sb&ctea'tfmnc]gumgxglﬁﬁ comprising :
Ptl@rﬁﬂ?r glbggtujiea 181@;1 oglptlgﬁ?ly ueocgglf{ag Lalﬁ%%soal %esT srtlatlutex heteroaryl

optigiadye gubsmtfaln dletégicaclgl emferﬂ)lp hq&wﬁ@lbﬁ rsﬁbﬁﬁﬁtb@ gplgzrn9y Poptionally
ra e each and

) subs ée%e "?iﬁsef’%%’flgb' " F‘gt?ﬁ%%’-}ﬁﬁf g&’éﬂﬂ‘ﬂ)ylco%?&r i gptﬁgla}jy 2-substituted

1, B,éiqumlag,dl-Zpylpqmtmmglly&wsﬁaﬁéWAH [1,2 4]tnazol -3-yl.

i sopr opoxycar bonyl oxynet hyl, and T

2-acetyl sul fanyl -ethyl. 13. A conpound, preferably a

11. ’Ehmmmpftdma(he@ﬁ(ﬁhglga by eife Preckdifg RIBHEE Hrdt&alily AR 2 10 10, more
rof %ﬂ % q§1 e group conpri si ng
prelesnty 5 aEB% 118 wbsts z8199% t3¢ dphen- 3- yI - pr opi onyl ani
no) =3-[2-( 1- carbanDyI 2- naphthalen
et hyl ca. r banoyl ) - pi peri di n- | ]-3-o0xo0- propoxynet
12. 'ﬁ]g;{ej;omwg ﬁ 1pg oy of tﬁc preceding c%/ aims, preferably claims 2 to 10, more

prefefr&:l %iaﬁﬁ?MYtL)al"@ %el%mbﬁnéﬂ%{ R]Zhafl%@zf&ﬂ%”p}?bsﬁfﬂo Fro%@ﬂn ngroup whereby

1-carb amoyl| -
prefezal&ly_l?elt ﬁgq r Bareagh ynqo1q§epqnd¢n1:lyl sefdcled Afram athep igeup| SahprRing 2,2-

R o OB b ot g Paslayian Ay
- 3-[2- (1- car banoyl - 2- napht hal en-
13, @c&hpcﬁﬁxﬁ%’érgf% akag/rﬁﬁ%h)po&doa% rg{n% tc:!' al){)l Jf tge I?r)éc?ed ngc @{mg usle{egted from

nyl net hy onrc acl
the gr@ip[cpmptisi@ar bam)yl 2- napht hal en- 2-yl - et hyl car banmoyl ) - p

i peridin-1-yl]-2-(9Hfl uoren-9-
: yl met hoxycar bonyl am no) - 3- oxo- pr opoxynet hyl ] - phosphoni
~ {2-(Z2Aegtiydmino-3-benzo[b]thiophen-3-yl-propionylamino)-3-[2-(1- carbamoyl -2-naphthalen-

2 e B RS o RS oot scid )
2- <%An¢yﬂamm°ﬁahwzbfbmhmph@rwivlaﬁfoﬂ@hyl&&fépsQz PRYAS4hEA! @yﬁagﬁthamn- .

R 0 R ST It oabei i
{2- (myl)amﬂdopﬁbéxﬂb[rbjtﬂmmdn ﬁyl[—ﬁ‘b&%nﬂlarﬁin%j"b gﬁ gr amoyl-2 rfaggthalen-'

: sul f anyl ) - propi onyl am no 0X0-
2-yl- ?tﬁgﬁ¥rlbﬁﬁ6%lbﬂl(ﬂﬁql‘gn“édilh3 PR P@pylsulfanyhnethyl} phosphomc a01d

[3 [2- (ﬁialab@dimyh 2%3&%51&&3@&?%;10#}3:%};1)' L GRERATRN D (L RLidign

(4-chloro
ylme%l%&%f??@ﬁ 3amﬁ0rn§9posymtbylmpbmphsmt fady| met hyl }

W G I e
benzylﬁj,g mermryla}mm}]dx@oa}rl(q?‘lmhﬁnyﬂnethyl}-phosphomc acid g
R0l 7 Ak LR S PRI BLLAIeSPOLy £ 2
benzy{sjﬂfghyli( ardph:&uylaﬁm}d]ﬁ d)@F}ﬁﬁpﬂstﬂﬁh}dﬁiethyl}-phosphomc acid

-4 S%agl?%%oﬁi ﬁ%kﬁ@ 3t %t&yl%%&%%,pwzn%ﬁ 2l &f-chlgro-phenyl)-

S-oxoepemydnoplatmitodyp-oxofir@BAsulidyirh et 1) ﬁo%@m%&@yl sul fanyl nme
t hyl } - phosphoni ¢ aci d



- {3-[2-(1- Car banoyl - 2 naphthalen 2- yI ethylcarbannyl) p
iperidin-1-yl]-2-[2-(2.5-di oxo-
i m dazol i di n-4-yl)-acetyl anuno] - 3- oxo- propylsulfanylne
t hyl } - phosphoric acid
[ 3-[2- (1- Car banoyl - 2- napht hal en- 2-yl - et hyl car bar noyl ) -
pi peridin-1-yl]-2-(2- cyclohexyl
acet yl am no) - 3- oxo- propyls&'fanylnethyl] phosphoni ¢
acid

B [q 6-Cadpboga- bamtmlenz-mniwdaeﬂaemyzmyﬂmetnhubﬁat&@fmw ﬁheﬁyl- ‘

pent oy, glzgl &dﬁ’fﬁéﬂ%ﬂ%ﬂqﬂ(‘}w ]gpglgﬁn%ﬂ%‘f aﬁiiopyl sul fanyl nmet hyl } -

{2- (b-ﬁitszﬂ{b]lnhco:gmlr}dyl -2-{6-[5-(-2- (h6 hydlroxy 32-oxc|> 3Htx§nﬁhen -9- t?/1) benlzcslc ‘acid)- ..
r hano al en e car bano

R o oo ot seghesteppd nanthaion a5 | ¢ -

ethytt)&fbatﬂmyaqﬁ)idndinnﬁylﬂ]uﬂCb&b%b&hs\ﬂﬁﬁ?hﬁéiﬁ&l%%aﬁh&u@ akigonyl ] -
2% ul Inethyl%- phosphoni ¢ aci d

(B RheeREP A RR HEh b en bbby b By

imidapeidind#-31) lackly]amdnd) X Qoxd- ﬂr@pﬂﬁﬁa@%ethyl} :phosphonic acid

n %Ian1no) rorylsulfanylnethé - phosphoni ¢ aci d
ERp kTS M R pndery o Gaouybin
acetj/l%!ﬂoziﬁb'x% =prbgy 1&1&?&%3&1&1 % ﬁonq’T cid

tetrahydro naphtha ene- ony Zam no] - propy! sul f an
- ﬂcqthylcarbamoyl) -piperidin-1-yl]-3-0x0-2-[(2-0xo-

tmaioﬁa{n% 4@;::&%}3%@&3 )??opgg?g&p%h&ﬂ%lg H;q%spggrgg cgrbamoyl ) - p

ri

(3- [%rF e@ﬁrbpmgyiyz amhfhelﬁnﬁfwymawamoyl)mmeh;lin}}-plﬂ}e&pdbm{[Q -0X0-3-(2-
0X0 ﬂ'ﬁbﬂ) 1d{n§ i&&ﬁyﬁ&%ﬁﬁ%g 4%@.&? Eplihal e?-g)ro;xl suﬁlan})tmetgyl?

eri
phmwhwach@dycarbonylan1no) 3- oxo- propyl sul f anyl net hyl ] - ph

[3- [é)glpge nz of%cjt ﬁ %ﬁlen 23, efhyEafb(amioﬁ% Pirg flﬂ’é‘ 143'% AT 8y RhsRexy-
benzoml@lmlpr)@mwﬁﬁ}dfmwmﬂblyl]%plﬁﬁpmnc acid

PRy R A TP PP BB b bl b2 e

tetra.{n;’&ir{: &aﬁﬁh&la{ekﬂ tdﬁbdm@bezﬁniﬁr] sropidulaipiipedd iphodphishic agat |
EREEIRS A éﬁf‘aﬁ]%%e‘]ﬁ SRy eReEdyYY 3P (cthiephen-2-

' yl—prbpiﬁhi'kaﬁmm}@r@fy&nhf uﬁét@y] bli@f)l'iﬁﬂc} acid phosphoni ¢ aci d
_ Sl car banoy| - 2- napht hal en- 2-yl - et
[3- (51| 5%{[.3 T)lapbfhﬁl@{l'ﬁds{ Kthylogrbpmgylypiperidin-1-yl]-2-(9H-fluoren-9-

ImdHPYArs oty am1bES
_y g ﬁlsgarbéﬁg'ﬂ¥%£%§ﬁﬁ%§gﬁga gqﬁb%moﬁclcarbarrloyl)-
{2-{3 -@eﬁ%g[ Hhuﬁpl']_any'ﬂ 3’1 23[.(]@};3@;1 e-4-carbonyl)-amino]-propionylamino }-3-[2-(1-

carbzﬁﬂ@)nﬁ ARl ear @ﬁ-@ﬂf}[c‘gﬂu\é}n%w) p%hﬁelt pl¥l3}ox8 rf)‘i’d':'pg}Ps%H'Iancylmethy1}
.pmmpgnpgwpd Car banoyl - 2- naphthalen 2-yl -ethyl carbanoyl ) -p

AR R DA e e -

carbggoyl-2- naphthalen 2-yl-ethylcarbamoyl)-piperidin-1-yl]-3-oxo-propylsulfanylmethyl} - -
Car banoyl - 2- napht hal en- 2-yl - et hyl car banoyl ) -p

pmmk§er|d£% 1-yl]-3-0x0-2-(4-phenyl -

{2- anzoytaymﬂasmqe)(1mrbmd)&ahfagmﬁhle@ntweihyamaﬂabﬂﬁlp@ea&hdl -yl]-3-oxo-

an§5m%TyEQ$%§2ébﬁm§%ﬂh L§:2g120§| et hyl car barmoyl ) -

{3- [2 (1-Carbamoyl-2- napht_halen -2-yl-ethylcarbamoyl)-piperidin-1-y1}-3-oxo-2-

phenylacetylamino-propylsulfanylmethyl}-phosphonic acid
[3-[2-(1-Carbamoyl-2-naphthalen-2-yl-ethylcarb amoyl)-piperidin-1-yl}-3-oxo-2~(3-phenyl-
propionylamino)-propylsulfanylmethyl]-phosphonic acid



plperldln 1-yl] - 3-oxo- propylsulfanylnethyl} phosphonlc
acid
{2- (2- Acet yl ani no- 3- benzo[ b] t hi ophen- 3-yI - pr opi onyl am
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,2,4]triazol -3-yl)-ethyl carbanoyl ]-piperidin-.| -yl}
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et hyl sul f anyl met hyl } - phosphoric acid and salts,

hydrates and sol vates thereof as well as pro dr %

(2- (2 FeNap Tl vIA HHF b P bany ) compbsiemayhpipgidsm-l Sing oxo-

” ethy RulSTRAMRE ﬁﬁﬂkﬂﬁuﬁo any of claims 1 to 13 and a
{2[£harnaceut|cal acceptable carrier, diluent or

: {&cNpphikalen-2-gl-1- Wlpﬁaﬂﬁﬁb’&ﬁhawvl)mmémrl yd3-oxo-
: 45 conprising a further
ethy@ﬁl %ﬁa%'lf gh‘?‘ﬁd‘g@c%. (%/e conpound. 16. The
pharnaceutlcal conposi tion according to claim14 or
[
ond sl R el L QRO A el o B R "
- pharmaceutical Iy active solvate. 17. The - _
14. phgr mgrr?a%teltl%gllt l(Xrip gitioy & Ig:el}c))lﬁ ucl)%SIﬁt Ior%ﬁ%a Cocr:cgr ngeﬁt) l%{l/}grc}}{daims 1to
13 a.ﬂi:i plwmnam&naﬂlydcdeptab]etchﬁfer,aillﬁéle oDéxcnpilem.onbl nation wth
-any of the ingredients of the conposition present in
a multitude of individualized dosages and/or
15. adWhéi arBideatitaf Odidiﬁposﬂ;lSn bsordin ®© emapouRd campasiti Ng further
to any of the rece ing clainms for the manufacture of
pharmaceitigaliyAcHis co e of a conpound for the
manuf acture of a nedlcanent for the treatnment of a
di sease, whereby the disease involves an abnornma
. ceﬂle Bﬁ‘aé‘lll?‘?eé?%@ p%tﬁposg}pntﬁqacggmgé@j claip 114 9F dPi Vagrsin; the, compound is
presé}{i as QEH%H@AuuéHll@%ée%taB&dc/aﬁ br @Bhdzlﬁg&‘ﬁhéa@lgi aBlideODivte.
wher.eby the conmpound is a conmpound according to any of
the preceding clainms. -20. The use according to claim .
17. 19Thé"’ﬁﬁitﬁh&uﬁ&?ly%mwgpdsﬁoﬁ%t:écﬁ‘&ng@o 2y SNAYARL €10 16, wherein
- activity involved in the regulation of ‘cell division -
the phatmaeeugiedlly esfink ecompoperd is ehkaredone pr éf cpmbingtiomaviggemy of the -
I | i s
ingrfHierst 3 58, borieEHEn el 3 £ miitae . nBERE dosages andior
admgedtetipefbris.om t he group conprising neurodegenerative
di seases, stroke, inflammatory di seases, inmune based .
dlsorders i nfectious diseases,  heart dlseases
18. calbide of ascombamdohcs@dmgsto anyl of ﬁiel preq@dmglcﬂaillnatﬁl)n/lée manufacture of a
di seases. 22. The use according to claim 21, wher ei n '
.Ina%%ﬁ? eurodegeneratlve di sease is selected from the
group conprising Al zheiner's di sease, Huntington's

d| Par ki nson’ s di sease, er| heral _ neuropathy,. ..
or D56 BE& CORPL o IE FEAR SOy & e b dhe rodtient of a disease
wheﬁb@QQH@ﬂ@éals@ volveO R SbrRemalr @l fisieatién an undesired cell proliferation, an

abnormal mitosis and/or an undesired m1tos1s

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.



synucl ei nopat hi es, multiple system atrophy,
amyotrophic lateral atrophy, prion diseases and notor
neuron di seases. 23. The use according to claim 21,
wherein the infectious disease is selected fromthe
group conprising fungal, viral, bacterial and
parasite infection. 24. Tm@ use according to claim 23,
wherein the fungal infection is selected fromthe
group conprising gynaecol ogi cal and dernat ol ogi ca
infection. 25. The use according to claim 23, wherein
2. (i bnaehnl gesiianis b pgaueeh e ‘*‘ﬁma
! S,
compiRanguaosieerneTaiss dispespe S50 = @gm%&ép 81t%%“larl X, %h morcer

I zopus,
: B E ek amasahmlo@ Ipmiﬁeratwe diseases.
mfethgggeag%f%#&%?eéemﬁfmphyton Rhi nospo?l durii or by a
yeast, preferably Candida or Cryptococcus. 26. The use
2. Sihehse di ”c%o}d Ctloadlzﬂhlzzll Qfherdth th‘éhﬁﬁﬁdégehhetwmme@am susslected from
gl ected fromor . the fungal klf eoctsl cgsrgase peripheral
the gﬁbaplempr&mg Alghdmer's disease, SHNEPEA £ AESGF U “PERoT

neuroBthg,tpaﬂgg%sgg qgﬂ)rgﬁl?c?éalspalf)p 056t deganention, frontotemporal dementia,

asperg 0Si S, crypt coc
synudléifidpatidsa srudtipls systgaraél@d@cl?m}@ﬁ?@&% %tera ﬁE%‘?HYc 88 PR, diseases and
sporotr.ichiosis, nycotic keratitis, nail hair and Skl n
motoRPREAUSEaSYSyhomy cosi s, chr omobl ast omycosi s, nycet oma.
27. The use according to claim 23, wherein the -
bacteri al fectian oM &Q@asglscﬁélécted from the group
23. cdﬁﬁrﬁsgﬁ‘i’?ﬁr‘f @0%1?1%%15@?&;%@%1' 1amlposnlve and by
comAsHE RAR iird bhaaial mdbparde mfmomse according to claim
27, vvhere| n the bacterial infection is caused by or
i nvol ves St aphyl ococcus, Clostridium Streptococcus,
4. Li BlLlidediccor@hpuselada, 23Bah¢rbxhuh¢ filigaliafecton i, selpotgd from the group

. Mycobacterja, Serr Ent.e ter, Enterococcus,
compsizg EHPAccOlqgifALH ‘% Flgalé?fg%ﬁ)gpr oteus, 'Yersinia,:

Hel i cobacter or Legi onel la. 29. The use according to

claim2l1 or 23, wherein the.infe Sk b Ives
25. selTbe usladcpisinoio Cleih 2hakis é‘?“?rﬁ&i‘ ﬁmg Lﬁ?lfg%&ggsuésaaggs yor mvol:
sttapl%sm%erco%lézggfeeﬁ? eér yﬁmfﬁ?ﬁr g r ngtmw: : ﬁa;agoqgmmgg.d gpergz us,
Sposmogt Samate. A Gy Hoen{ e PR SAfrosporu

gonorr

f HEEL By ekt BRe j-as;gascaz,dzda or Cryptococcus
%%‘E‘Pﬁ&’go %Z?'GSQM Eeréiaiyo&?fghol era, tetanus. and
buboni ¢ pl ague. 30. The use according to claim 23,

Vmeln%g:ug? %cgzgf&rf#%c ) 8l cihi S€ b 2] Wh%reﬁ?{k@%i%&ﬁuﬁ @igchseds sl from or

ions causeéd by or invol vin
the FitigalOMfettit cabbed,a dRwpddr bderedirony the oD Q?Ilmﬂﬁ’g‘& ringworm, candidiasis,

Epst.ei n-Barr €S oW rus ti S cMblodse R@povkasuoplasmosm
coch,d}oggomncH&]d:f uentklgs‘t&w Rabt E%Hﬁ)%, g\r%’geo Esh §|0I

par%@éiﬂf@ﬁly\idsis,l ﬁyghm)hesmrspmg]cbmﬁlg,\mycogg ket ‘&ll’dlil gn a%ilskm disease,

The use accardin 1‘8 23, wherein the parasite
lobpryensisi GHorpeblasty X“toé’ﬂ IPY S Phe group conpri sing

i nfections caused by or involving Trypanosons,
27 e '?}rl]enliglagcorc}-lyg Ec:ohelgl?rll 52? 'wherein the bacterial infection is selected from the group

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

28.  The use aecording to claim 27, wherein the bacterial infection is caused by or involves

Staphylococcus, Clostridium, Streptococcus, Listeria, Salmonella, Bacil]us, Escherichia,



Echi nococcus, Nematodes, C asses -Cestoda Trenmat oda,
Monogenea, Toxoplasma, G ardia, .Balantidium

- Paraneci um Pl asnmodi um or Entanoeba. 32. The
use. according to claim21, wherein the cel
proliferative disorder is selected fromthe group
conpri sing neopl astic andigpn-neoplastic disorders.
33. The use accordlng to claim 32, wherein the

Ias i C ce rative disorder el ect ed
o BB e R eSS, Proteus
Y@shﬁukﬁﬁ&@aaa4w1}§@nu&ﬁ according to cIa|n133 wher ei n
- the solid tunor is selected fromthe group conprising

carci noma, sarconm, osteoma, fibrosarcoma, and
129, chpdise 98dofARto Saim Ther U eviassiR i MebclifusCdifiatl B%elected from or
' wherein the neopl astijc cell proliferative disorder is
the Gastegiak infeqtiopnsaupfs rbwpice oilscledi figmpihe agiour emprising pneumonia,

diarrREQ A AL RF BRAEEx, rEAUINIC FENE EfoxidERR 59%81%5 Jgﬁ&ls meningitis,
cancer, pancr eat i C_cancer gaSt ri ¢ cancer,

gonogrhers éyphaﬁofewrdh@yelb%ﬁd@}e diseasp, g%roermq@tlw@em:sd chajera, tetanus
andﬂu%oﬁk?la Buc32, wherein the non-neoplastic cell

proliferative -disorder is a fibrotic disorder, :
preferably the fibrotic disorder is fibrosis. 37. The

ea\fs‘é Qdfr 9o cHhdd! | Sb%ere‘M‘ﬁ{ee‘hﬁ]l tnﬂ?cd&%s @agﬁgcf‘%loklcthe group

t|ve
corn;gtsmgpm&mms sauagi by @stlmql\anmypxervums;p]‘lw Baydlibomet mrnBSIEo,ho virus,

Epstglg %rarrasllle t I Vi) eH%:% ZTI'H dPaIpoxl/Jan dvﬁl)’:‘lg’al %38 Virus, ?{abws JC,

(%e Secord el'n
nceptaadiaslédusihp amdnd:remodhsgafeeen Guusing viams 0i mune di sease
or disorder. 39.. The use according to claim 21,
wherein the |nnune based/lnflannatory dlsease I's
e#lﬁect}s%ea %ccoré%?%%?ec?lﬁ g%% v‘ﬁher E%D[heSIS;S L(I:rtE?rb gs ss?lected from the group
commsmgh enfattumss cassdCchat c&d igtodving ulr;@pe;phbmtu Leishinbhia T Bchinella,

bowel syndro onc le s Ier Si s,
Een e e e Ceted e pae "Myt g S, Giardia
Balansiditm,nParBReciina cPiadwyddinn, andnidmoebdhocyt openi ¢ st at es,
Goodpasture's syndrone, pul nonary henorr hage,
vasculitis, Crohn's disease and. dermatonyositis. 40.

32. Thendige a@@ﬁﬁﬁgdtorwalﬁmc{vﬁérsm&ﬂa caM1RERlcftil D Rish @BUR Selected from the
based. and/ or |nflannator¥§6|sease is an inflammatory _

group GofEPTSiRgPeoRlpsticrRd noiraeopiasts dispige®o cl ai m 21, wherei n
the i mune based and/or inflammatory disease is
selected fromthe group conprising inflammation
33. ashhschset angonginghtop glaime 32| wigreim fther geoplagie gelllipadliferative d1sorder is
f greTsgale ccl usi on,
sl B e B SRR I GHBOS kAN AE00) UST 01
traumatic central nervous systeminjury, ischemc
h [ d e -. rgperf.usion in cut '
34. " g@%l lrlsgt %:?éﬁglga{&r %lgfg’? éghghé}em R JOEIH%L]I%OI‘ 1 %eLf&Ye i e groupr
compréSEIasEnonssy Selecae pstmlhat lﬁpfoeamoma,rand yhcﬁnnlms’arcoma
syndronme, tissue graft rejection and hyperacut e
rejection
35.  The use according to claim 32, wherein the neoplast1c cell prohferauve 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.



of transplanted organs. 42. The usé. accor
cof, claims 19 to 41, wherein the nedicanen?lrg ggrany
adm ni stration via an adm nistration route which is
sel ected fromthe group conprising oral
subcut aneous, intravenous, intranasal, transdernal
~intraperitoneal, intranusges ar, intrapul monar ’
vagi nal, rectal, and intraocul ar adni ni stration. 106

43. '
36. Vﬁ@[%? gcq%s aCC 2L dl gwﬁugregif e 913 ﬁed'ia'lzﬂﬁc d& ﬁr@hf@?&tlve disorder is a

or t adm nistration t
fibrotiB3Rkr, pfbf&{ftﬂy &k&lﬁbrdtm dasot'dﬂmﬁlbeﬂlfng 44, The use > e

accordlng to any of clains 18 to 43, wherei

n the
medi canent is or conprises a pharnaceuti cal '
37, cpﬁg)@&l 4cb&Rin@ Q6 @lacth 13g, therainythe how-hedpirstid delt profiferative disorder is

selected from the group compnsmg 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 ‘is
selected from the group comprising rheumat01d arthritis, glomerulonephritis, systemic lupus
erythematosus associated glomerulonephntls 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 is

an inflammatory condition.

41. ‘The use accordmg to claim 21, wherein the immune based and/or mﬂammatory disease is
: selected from the group comprising inflammation associated W1th burns, lung injury, myocardial

_idfarctioh, coronary thrombos1s ~ vascular - occlusion; post -surgical vascular reocclusion, -
| artk;erosclerosxs, traumatic central NEeTvous system 1nJury, ischemic heart disease. and ischemia-
' reperfusmn injury, acute respiratory dlstress syndrome, systemic inflammatory response-
syndrome, multiple organ dysfunctlon syndrome, txssue graft reJectlon and hyperacute rejection

of transplanted organs.

42.  The use. according to any of claims 19 to 41, wherein the medicament is for
adm1mstrat10n via an admmlstranon route . which is selected from the group comprising oral,
subcutaneous, intravenous, intranasal, transdermal, intraperitoneal, mtramuscular mtrapu]monar

'vagmal rectal, and intraocular adrmmstranon
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43, The use a_ccording_ 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:



