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The present invention relates to therapeutically active conpounds and

phar maceuyooaldszascept abl e salts and esters thereof usetylrriofobdde6s1
treatnment of conditions involving matriptase activity, particularly cancer.
10Background of the invention Cancer drug discovery has traditionally
focused on targeting DNA synthesis and cdll division, resulting in drugs
such as antinetabolites and DNA al kyl ati ng agents. Al though these drugs
show efficacy, tPROTEASCKINMIBSEORSti vity for tunor cells over norma
15cells can lead to severe side effects. The recent recognition that
certain genes are associated with cancer has resulted in several rational
and targeted drugs for cancer therapy. However, many of the avail abl e
target ed cancer Tgchaicakfidld i nhibit only a specific aspect of cancer
progression such as proliferation, angiogenesis or netastasis. This limts
their u§i|ity and necessitates their use in conbination with traditional 20

chenot her apeut i : I f t i ude
erlotinib (Tar cg}ge%%)gieﬂéﬁﬁé i el to f%\?g@%%)a%q‘é‘??‘gﬁ rﬁ“gg o a?‘tq’é cel |
prol i f er at i @nticallyi dcecritehla siltsiamd lestess thereafitsefud nythegeatsds oficerglitichisese dr ugs
target kinases or prateins involved.in kinase signaling pathways. Recent

fi ndi ngs irf&?’@éﬂn@ ﬂ%t%??tlvbva@&’cﬂm?xm?fenbrane serine protease, plays a
role in triggering the formation of tunor cells. 25Unli ke kinases, the

| ocal i zation of matriptase on the cell surface nakes it nore accessible to
a pot ed@i al i nhiBackegoundf thegnvpations over- expressed (up to severa
hundredfol d) in all phases of cancer in nultiple cancer types and has al so
been shown to play a role in invasion and netastasis. Therefore, a

mat ri pt ase i nhi Wanoer dragdconphassteaditiqgmalle fibduséd bn tasgeting DN ASgnttédigand t h a

broad spectrum.af. anti-tunpr_ activity including anti- 3Qproliferative and
ot i i 0 ipiof teraling g5t wsh b an e RSo SHOP YOG BHasns agents

Although these drugs show efficacy, their lack of selectivity for tumor cells over normal

15  cells can lead to severe side effects. The recent recognition that certain genes are

associated with cancer has resulted in several rational and targeted drugs for cancer
“therapy. However, many of the available targeted cancer treatments inhibit only a

specific aspect of cancer progression such as proliferation, angiogenesis or metastasis.
This limits their utility and necessitates their use in combination with traditional

20  chemotherapeutic agents. Examples of such targeted cancer drugs include erlotinib
(Tarceva®) and bevacizumab (Avastin®). Erlotinib inhibits cell proliferation, while
bevacizumab is an anti-angiogenesis drug. These drugs targét kinases or proteins
involved in kinase signaling pathways. Recent findings indicate that matriptase, a
transmembrane serine protease, plays a role in triggering the formation of tumor cells.

25  Unlike kinases, the localization of matriptase on the cell surface makes it more
accessible to a potential inhibitor. Matriptase is over-expressed (up to several
hundredfold) in all phases of cancer in multiple cancer types and has also been shown to
play a role in invasion and metastasis. Therefore, a matriptase inhibitor could comprise a
potential first-in-class drug with a broad spectrum of anti-tumor activity including anti-

30 proliferative and anti-invasive activities. -

Matriptase is a multi-domain 80-kDa type II transmembrane serine protease and

belongs to the S1 trypsin-like family. Matriptase is involved in matrix



renodel i ng/ degradation, regulation of cell growh and survival, cell
notility, cell norphogenesis, and activation of other nenbrane bound

prot ei ns.wbtiep33440 cal l ed the menbrane- type serine prereasidododdi- SP 1),
the tunor-associated differentially expressed gene-15 (TAGD-15), or epithin

in nouse. Matriptase is overexpressed in a 5vast array of human tunors of
epithelial origin including prostate, ov@arian, uterine, colon,
epithelial -type nesotheliom, cervical and head and neck squanous cell

car ci noma.  fepiddelh@iagidation s&g»@lh@al HRNE gr&WBANAGuRRAL, édﬂ%@@iﬁ?dceﬂxpf essi on

of matriptase relative to HAI-1 correlates with the grade of the tunor and
resul ts i n memhogensgisoyideactivatinneefaithesmenehrang mmdamtems Itgs also callefithe r ol e

of matript I S i L.ved Lnp cancer even
t hough t heaégacfﬁfqﬁ%{]sle}gﬁé h?o(? ag@qrf%??%’pghaegg"ﬁa s%;[apeg% tx CTERf |ydat ed.
Mat ri pt ase emnasabgenbumﬁmbilsmmlebﬁlﬁhaﬁ imousd. Nviattphasp hoswradpretydd inesi t ol

3-Ki nase Si aI ing and i nvaS| o ou?h the HGE/ cMet and uPAR activation.
d ycosylat i %rfayrﬁq‘r“f"&i’ fB‘tEﬁb\ﬂ eriginaRcludipg RIasta, G¥arRn, uterine,

bet al-6- N- agfiby lplimgas @Hésbfh@ﬂiﬁa réé?ﬁcag %35[ hedd dﬂd%é@k dERouS QL 1 N

met astasi s by increasin the st ity o egradati on S|stant active form
of the enzysmcin¢ia.tEpdenpiowgiozhstndies hae Iaeetaledthnat:hRd eppetaaseS such as

receptor- bound. urokina | asm naogen ac )I;ﬁ)g Cu)gerex ressi on
of “upaor 1 DRt SIS AT pSr SRR AT 85 feeul ag mber
critical rqblegmdglsaﬁg*@gmﬂsdvanag@aﬁcwmr i nva5| on and nmet ast asi s.

Down- re%ul ation of matriptase inhi b| ts tunor invasion through suppressi on

of uPARUactivation. Several other "trypsin like serine proteases" such as

uPA, trypsin, plARTHR of Mﬁ e?fﬂg ; Ol'v%g e?thﬂls'%@}/n ﬁatﬁ&/’a};s 1ﬁ%lv&9 ?&rcancer

af fecting various pat hways angl ogenes I‘nvasi o
met ast asi s. evidldiloughs;l&rmplefuptmfdmmn maattiptasd ltnars r(omBé‘én qihcagtasteda. myrq:tasleol e

in extracel | Iar rot eol.ytic. events assqci at ed w cell growt
m gration a B’d@%‘rfé ipLolifgration thrg ﬁ?éghaé%ﬁn'& L{;‘ gaaasars%na
receptor Uﬁﬂ&suﬁl tﬂﬂiu@ﬁ 11 HOFRMEANH QPARAR tVERSIS thﬂ:ds?ﬁu@& bf fﬁﬁﬁ'i el3e bW th

subsequent Igeneratl on of plasmn by the uPA-catalyzed hydrol ysi s of

extr acél5l ul Dpﬁlagrﬁcr?&d@ﬁnawldﬁ ﬁ@@éaﬁs@cﬁcswlgimmmmmrﬂnéferq‘sb é@rﬁ V) eads to
degradat i O rs AL T8 Gh itk AL s{jﬁ)gfr bée?s?ﬁr%mhgﬁtagil%? %r)qf ﬁ;eére% 3Bibh-r&h 58?% other

pr ot eases t are activate a ocat i on \ind uPA
provi des dlﬁoank)f theadnizyrye. tfdlrﬂlbﬂn@ieghatd@tasﬂactwfatmthdr protédses Qlei agskeptor-ng t he
di recti onal OS‘HP/ 13374 PCT/ F12010Q/ 0000?1\% gration of cancer cells.
uPA in conﬂ?oé‘? WapnaspARe R %W‘%‘Pgeé‘@f"évaé?l}{é‘ %Y"é@’mf%qs‘oﬁ‘r(tfd’é)fs‘é‘sﬂsl ncl udi ng

si gnal i ng patdpeYaPARRs d RhtuHESGRalERahc PR F;Jl&}%raaéritﬁﬂl rol?ilﬁsdnﬁlo'génés‘ﬂm her

type Il transmenbrane serine protease (TTSP) "expressed on the surface of
epi t heIZPaI té@pt mvagien prdsmpiastasis.ipowe-aegudation Oévra!tmletnseaahlbas twmet ipvasgnat e

cancer, gﬁglrypg)rrgs{?g%@%l,gﬁoa&@gﬁgnn studl es have identified it as one of
the nost h| ghl

Several other “trypsin like serine proteases” such as uPA, trypsin, plasmin,
hepsin and kallikrein play a critical role in cancer affecting various pathways leading to
25  angiogenesis, invasion and metastasis. Urokinase-type plasminogen activator (uPA)
plays a major role in extracellular proteolytic events associated with tumor cell growth,
migration and angiogenesis. Many cancer cells secrete pro-uPA and its receptor uPAR.
Binding of pro-uPA to uPAR leads to its activation, with subsequent generation of
plasmin by the uPA-catalyzed hydrolysis of extracellular plasminogen. The increased
30  production of plasmin leads to degradation of extracellular matrix both by plasmin itself
and by other proteases that are activated by plasmin. The surface location of bound uPA

provides directionality to the degradation of matrix, thereby assisting the directional



genes. Hepsin over-expression was associ ated wth basenment nenbrane
di sruption and was shown to be connected the HGF/ c- Met pat hway and uPA

pat hway ocQenefisgashepsin to the pat hways | eadi ng to basewsido1éBshiane
di sruption and tunor progression. 10 Therefore, inhibitors of

matri ptase and other related serine proteases could be of significant
t herapeutic val ue because of the follow B8g reasons: potential to be used
as a 'nono-therapy’ due to wide expression and activity of matriptase and

ot her pr ot emg@stioroftahberealls. yPANE cbaipfexsiitlg BBARS alsordFieRts otfer bsslpgichlor safety
profile due to localization of matriptase, uPA and hepsin at the cell

menmbr ane whPORessSsonelydingsignaiog pathyways thatdnflegnce gelbprofiferationy glepsingeri or
ef ficacy prgfi sﬁﬁ%ﬂﬂf ArPRALE | el - t ' r ¢r educi ng
norbidity d%Ieolﬂ%eg t)giélqéﬁrgner ther apeﬁlk1 % E%nggéggﬁ%a%}p feggegl Qt%gwf rgl%)rrféc eo\gler X

t her apy- r el gfithdlialicdHs.df iasdean inyplicateld|iy osssanciant@dindiptdstaty tavicers whemgent s 20

Mat ri pt i nhi pbitors have been described earlier e g. in Enyedy, |. et
al . r 5 Redeven gqne %t?f?loaat}ﬁlfégévellés@}fgeédaaﬁ one; of it Waftﬂaxﬁﬁy uﬁéﬁ%ﬁLt

publ i cati ongen¥O 5 oAt ex M sZOAALORERERed With A0 kP dBbranddi SHPG4PARO08.
WO 2008/ 107176, 2008/ 097673, WD 2008097676 and WD 2008/ 10717/6. O her

benzami di newatoshovuridde 2ehreetedibe HGFés Vit batiwenrnhd sPAgathwayrcophictingps, G et
Chem 1008 P 0 sy iy @ psa mdpbrans fup(on 4 Rt nyent’ on 20
WO 2010/ 133prd@fessiénz12010/ 000031
10 |
Therefore, inhibitors of matriptase and other related serine proteases could be of
significant therapeutic value because of the following reasons:
- potential to be used as a ‘mono-therapy’ due to wide expression and activity of
matriptase and other proteases in both early and late stages of cancer
15 - superior safety profile due to localization of matriptase, uPA and hepsin at the
cell membrane which avoids the need of cellular entry of the drug
- superior efficacy profile due to tumor-specific expression
- potential for reducing morbidity due to a larger therapeutic window that results
from fewer therapy-related side effects typically associated with cytotoxic agents
20 '
Matriptase inhibitors have been described earlier e.g. in Enyedy, 1. ét al., J. Med.
Chem., 2001, 44, 1349-1355; and in international patent publications WO 01/97794,
WO 2004/058688, WO 2004/101507, WO 2008/085608, WO 2008/107176, WO
2008/097673, WO 2008097676 and WO 2008/107176. Other benzamidine compounds
25  have been described earlier e.g. in Phillips, G etal., J. Med. Chem., 1999, 42, 1749-
1756; Phillips, G. et al., J. Med. Chem., 1998, 41, 3557-3562; and EP 0 813 525.

Summary of the invention

30
It has been found that compounds of formula (I) are serine protease inhibitors. In

particular, it has been found that the compounds of formula (I) are potent and selective



4 matriptase inhibitors. The conpounds of the invention are able to inhibit
I nvasi on and netastasis of various tunor cells and inhibit tunor grow h.
Conmpoundswof2otdms3isgvent i on provi de al so good safety, aneécameoihenefiore
particularly useful in the treatnment of cancer. 5The conmpounds of the
present invention have a structure represented by fornula (1) RLI 0 A
R1I0OR3 \/1 R14(1) R15 R2 wherein 4 P1 and P2 are, independently
a bond or Cl1-3 alkyl; 10Ais CHor N, is CHor N,

matriptase inhibitors. The compounds of the invention are able to inhibit invasion and

metastasis of various tumor cells and inhibit tumor growth. Compounds of the invention

provide also good safety, and are therefore particularly useful in the treatment of cancer.

5 The compounds of the present invention have a structure represented by
formula (I)
X NHA
i )\ O /L Z R ®
R
R2 15
wherein

P, and P; are, independently a bond or C, .3 alkyl;
10 AisCHorN;
Bis CH or N; _
R is hydrogen, amino, -NH-SO,- ZRgR 3, -NR4-CO-ZRgR 3, -CO-NRRg,
-CO-0-ZRgR 3, -CO-NR4-RX—ZR9R1 3 or a group of formula

Ro
-CO-N (I
15 Ri3

wherein the ring portion in formula (II) is a 5 -12 membered saturated, partially
saturated or aromatic ring which may be monocyclic or bicyclic, and which may contain
1-3 further heteroatoms selected from N, O, S or combinations thereof;
20 Rjis -C(NR17)NH2, or in case A is CH, Rz can also be amino C.; alkyl;
Rio, Ri4 and R, are independently hydrogen, halogen, hydroxy, C,.;7 alkyl,
halogen C,.; alkyl or -C(NR;7)NH,;
Q is hydrogen or halogen, with a proviso that R; and Q are not simultaneously
hydrogen;
25 R4 is hydrogen or C;_; alkyl;



I s hydrogen, am no, -NH S02- ZR91113, -NR4-CO ZROR13, - CO NR7RS,
-00- 0- ZROR13, -CO NR4-Rx-ZROR13 or a group of fornmula 15 R9 R13
wherei n t\We 0iom3sagrtion in formula (I1) is a 5 -12 nmenperggos@bdabat ed,
partially saturated or aromatic ring which may be nonocyclic or bicyclic,
and which may contain 1-3 further heteroatons selected fromN, 0, S or
conbi nations thereof; 20R3 is -C(NRL7)NH8, or in case Ais CH R3 can also
be amino Cl1-7 alkyl; 0, R14 and R15 are independently hydrogen, hal ogen,
hydroxy, Cl_7 a|$i‘s|a5 h@tﬁ&ﬁﬁer@&sgtuﬁltét‘é%baﬁﬁlly gumatjea)d}l%atlc ring w@ch?ncs)r sly

u

hydr ogen or, hal ogen,. wi t.h royvi It"l and Q are not sinultane
hydr ogen; 2&HAOPEYRIGPILY %ﬁr anghw C}éfrlé‘ylconta‘m"QG‘E@FQ@@?&W@Q@?@@OOOM

5 Z iSoncdmbih@iomnixeesftl saturated, partially saturated or aromatic

' whi ch | d, whi t -

e ook o OSBRSS R Sl R 9555 B, Kl s
R13 arepb i melpmfud'émalllsyl h}'jﬂmxygélw alkyd) Gg;eaikmmcdnbonyl RENELoxyCORIN, Al Ky |,
5carboxy Cl-'7 qiﬁk;ﬂB BW&éﬁn%Kdﬁtﬁyéb?ﬁl alzh%ﬁycarbonyl RANH2 or

-00ORBNI | 2: RA, Rx are a pon ClL 7 al kyl;
R7 and R8 are, |&V&@§M¢ttﬂl‘iﬁpemﬂﬁg‘§ﬁ‘m@m araing 17 aélmhwarboaarcboﬁ%ydzlon

al kyl', or iifi ce@s® 15ACHSRQIhdRZ,1Meﬁ&ntly,r&ﬂ9%%r@l|_7)’alk}qﬁn al so be Cl_7

al kyl, . . .
y with a proviso that R; and Rg are not simultaneously hydrogen;

10 R; is Cy.7 alkyl, amino C,.; alkyl, carboxy C,.; alkyl, C,.; alkoxycarbonyl C;_;
alkyl, C;.7 alkylamino, carboxy C,_7 alkylamino, R°C(NR,;)NH,, or a group of formula
(I
Ri6 R11
VS \I
s
y R12
(1)
15

y=0-2; RP is a bond or Ci.7 alkyl; Gis CHor N;
Ry is hydrogen, halogen, amino, carboxy, amino C,.; alkyl, C;_; alkoxycarbonyl,
halogen C;.; alkoxy, -C(NR;7)NH,, -NHCOR®NH,, R’'NHCOOR" or
-CONRgR20; |
20 R%is Cy4 alkyl; R’ is a bond or C,.7 alkyl; RV is hydrogen or C;.; alkyl;
Rz and Ry are, independently, hydrogen, halogen or C;_; alkyl;
or Ry and R, form, together with the carbon atoms to which they are attached, a 5 or 6
membered saturated, partially saturated or aromatic ring which may contain 1-3
heteroatoms selected from N, O, S or combinations thereof, which ring can be
25  substituted;
Ry7 is hydrogen, -OH, C;.; alkoxy, -O(CO)OR 3 or -(CO)OR3;
Rjs is C;.7 alkyl;
Rigand Ry are, independently, hydrogen, C,_7 alkyl or C,_; alkoxy;
or a pharmaceutically acceptable salt or ester thereof. |
30



with a proviso that R7 and Rg are not sinultaneously hydrogen; 10R2 is Cl1_7
al kyl, amno C1 7 alkyl, carboxy Cl1_7 alkyl, Cl-7 al koxycarbonyl Cil-7

al kyl', Chy@ 2¢{dtsbagi no, carboxy Cl1_7 al kyl am no, RDC(NRp¢x/¥dio/@oost 9r oup
of formula (Il1l) 15y =0-2; RDis a bond or C1 7 alkyl; Gis CHor N

R11 i s hydrogen, hal ogen, am no, carboxy, amno Cl-7 al kyl, Cl-7
al koxycar bonyl, halogen Cl1_7 al koxy, -C(6R17)NH2, -NHCORuUNHZ, RI NHCOORu or
- OONRI 9R20; 20le is Cl 7 alkyl; leis a bond or C1_7 alkyl; Ruis hydrogen

or C1_7 alkyl; Rﬂ;%naﬂlisﬂliﬁpr@feﬁed cofpORIdand ¢omp cfi'fz‘x% Qﬂf%ﬁnuf&f(i)o%&eﬁng-

al kyl; or H%R?Cqéf her ththec on atons to I ch_t hey
are attache ‘Lﬁﬁ% fqu?rﬁ eggd ngl,pﬂl S|&e eqppeuRds ?e"h]?‘é)}?at ic
ri ng which @NR@;C)NI-hEmd R-103haealﬂlrlb@hmm/d&%eﬁchleﬂlefclasﬁrbi\bre&,rrea compounds

conbi nat i o ri ut e

-OH, Cl-7 alk oxywﬂ]ﬂf%b&ﬁg i aggr%’ﬁﬁfgf@?f‘é"sfag?@t Wé d‘%‘sp'fl%y)/ B Qgﬁaﬁﬁ R20
are, i néepeﬁ@éRﬁ)sz oy emintpedy.7 ?(UEyIIR&I dn;iIRlaare(hydﬁbgthoﬁyll apother class of

phar maceut i @ﬁrﬁlg lage &ﬁﬂﬁouﬁﬁs @Isﬁ)ﬂﬁultarlgr@ﬁérel fP is a hond. In still
2010/ 13374 P F1201 000031 I'n one ¢l ass érre conpounds

are conpourf@8thst clagsy ohipreferred COIRP@PQF ﬁreﬁongboep%qfofosnulg (@-Whﬂe@LHJdﬁ ass of
t hese pref éon@dnd PYRO@HS. are conpounds wherein R3 1S - C(NR17) NH2 and RI10,
R14 and R15 are hydrogen. In one class of preferred conpounds are conpounds
wherein R2 is a group of formula (I111) wherein Gis CH, y is 0-1, R11 is

10 In one class of preferred compounds are compounds of formula (I), wherein R is

a group of formula (II). In another class of preferred compounds are compounds of
formula (I), wherein the ring portion of formula (II) is a 6 or 10 membered saturated,
partially saturated or aromatic ring, which may be monocyclic or bicyclic, and which
may contain one further heteroatom N. Examples of particularly preferred compounds

15  are those, wherein the ring portion of formula (II) is piperidinyl, piperazinyl, nonahydro-
duinolinyl or 3,4-dihydro-1H-quinolinyl. In another class of preferred compounds are
compounds of formula (I), wherein R, is -NR4-CO-ZRgR 3, -CO-O-ZRgR 3, or
-CO-NR4-R*-ZRgR3. Z is suitably a 6 or 10 membered saturated, partially saturated or
aromatic ring, which may be monocyclic or bicyclic, and which may contain 1 or 2 N

20  atoms. Examples of particularly preferred compounds are those, wherein Z is
cyclohexyl, piperidinyl, phenyl, naphthyl or quinolinyl. In a subclass of preferred
compounds are compounds, wherein Z is cyclohexyl or piperidinyl, R4 is hydrogen, R*
is a bond, Ry is R®NH, and Ry3 is hydrogen.

25 In another class of preferred compounds are compounds of formula (I), wherein
Ais N and B is CH.

The present invention also provides a pharmaceutical composition comprising a

compound of formula (I) together with a pharmaceutically acceptable carrier.

30
The present invention provides further a method for the treatment of a matriptase
dependent condition, comprising administering to a subject in need thereof a
therapeutically effective amount of a compound of formula (I).
35 The present invention provides a compound of formula (I) for use in the

treatment of a matriptase dependent condition.



5-C(NR17)NH2 or amino Cl-7 alkyl, Rl12 and R16 are hydrogen. In still

anot her class of preferred conpounds are conpounds of forrmula (1), wherein
P1 and Payp30dy/B397d- I n still another class of preferregceaiisndesare
conmpounds of formula (1), wherein P1 is a bond and P2 1S -CH2-- 10l n one
class of preferred conpounds are conpounds of formula (1), wherein Rl is a
group of formula (Il). In another class @f preferred conpounds are
conmpounds of formula (1), wherein the ring portion of forrmula (I1) is a 6

or 10 nenbered spiedradentinve@idn &bbﬁde§ﬁirﬂlélaz§ R{tHA fF MERehénent Blcandé ch may
be nonocyclic or.bicyclic,. and V\,hla nta n._.one furﬁher het er oat om N.
e“édPrB

Exanpl es  of “PaRTising Admipisteringdo.p S greqsa theraprcally GHfEtDeAMt 1 ng
portion of &éftacampougd bf farmup @deri di nyl, pi perazinyl, nonahydro- qui nolinyl
or 3, 4-di hydro-1H quinolinyl. In anot her cl ass of pref erred conpounds are
conpounds of formula (1), wherein R1L is -NR4- CO ZROR13, -00-0-ZROR13, or

_ 0O NR4-5Rx- ZRORIBhe predest myentil prowides oeompound o forethls ) foraiseih thpartially
saturat ed Ofe RO ficEndet. N9, Whi ch may be nonocyclic or bicyclic, and which
may contain 1 or 2 N 20 atons. Exanples of particularly pref erred conpounds
are those, wherein Z is cycl ohexyl, piperidinyl, phenyl, naphthyl or

quinolinyl. In a subclass of preferred conpounds are conpounds, wherein Z
i s cycl ohexyl or_piperjdinyl 4. is hydrogen, Rx is a bond, RO is RANH2 and
R13 is hydr ogen.—é@r&’a—]} ! C%ﬁ%‘ﬁ%i&—%%%ﬁ—qﬁr eferred conpounds are compounds of
formul ao(1), wherein Aiis Nand Bis CH The present invention also

provi des a pharnaceutical conposition conprising a conpound of formula (1)
toget her with a Pieeompounds ofd ¢y1va@memaame@rqua@pordmto the follpwingor esent

i nventi on RS h)gg gtn Ih%{lw]ge no‘file(iflz‘la‘ltap%&l ag?s 1'ha{ee l%avefl‘:f1 { %rrr%ﬂé% € &?I Pfﬁﬁeﬁég% at her eof

dependent con errng tor

a t her apeutgroaps, yudhfafse-@htdxgcz&hmyrh'(t BtDCal goupPeante wkd irpwallllkﬁo\(zﬁ mangé&The
present inventio vi des a corrpound f or mul aqlégl1 for use in the

t r eat ment r?@??yn SN QBN (I HRRIOXS |SF¥36‘i‘r"ltY ¢ reaction steps.

2010/ 13@748PCT/ F12010/ 000031 7 The present invention provides further
a method for the treatnment of cancer., conprising admnistering to a

subj ect i n need Gdmepawfls of formankadBuwherzin B sf-NekeSOy-eZRufouR; infCANRieNIduind of

formila (l )R2 is a group of formula (III) and Ry, is -C(NR;7)NH; can be prepared according to the
Scheme 1 or Scheme 2 by sulfonylating the amino group of the compound of formula
(IV) with suitable sulfonylchloride C1-SO,-ZRgR 3 using a base such as sodium hydride,
20 TEA, DIPEA or combinations thereof along with solvents such DMF, THF and the like
at temperatures ranging from about 0 °C to 80 °C. The reaction affords the sulfonamide

of formula (V).

25



5The present invention provides a conpound of fornmula (1) for use in the
treatnent of cancer. Detail ed description of the invention 10 The conpounds
of the inwenvivmnks3man be prepared according to the foll orcogifehenes. |t
shoul d be noted that any appropriate |eaving groups, e.g. N-protecting
groups, such as t-butoxycarbonyl (t-B0C) group, can be used in well known
manner during the syntheses in order to Bnprove the selectivity of the
reaction steps. 15 Conmpounds of fornula (1), wherein RL is -NH S02-
ZR9R13, R3 1S SCHRRUWBENH29 R2 is a group of fornula (I111) and R11 is
-C(NR17) NH2 can be prepared according to the Schenme 1 or Schene 2 by

sul fonylating the am no group of the conpound of fornmula (IV) with suitable
sul fonyl chl oride O -S02-gJROR13 using a base such as sodi um hydride, 20 TEA,

DI PEA or conbin t| ons ther Iong with sg nts such DMF, THF and the
li ke at tenperatyres R1ang||n about 0 Q_Bg C. The G-88:#Refns af f or ds
the sul fonarrkq5 25/0\ V48PCT/F12016+6®6031 9

SCHEME 2. P>

HN-SO,-ZRgR 13

N \ NHZOH HCI
C\ S | Yo
R1e\ A/ /O\ /'
Ve

V)

HN-SOZ-ZR9R13 N—OH
‘< R1z /L /E\ < 'Ac,0 / AcOH
X ——

Rie

(VD)

OCOCH3 HN-SOz-ZReRn N——OCOCH3
R1z /Q ‘< 10 % Pd/C

(Vi)

HN-SOZ-ZR9R13

%A/Rw e, G

\/

(VI



HN- S02- ZI ROR 13 NH R12 % < OAplCEt (VI') (M 11) Conpound of
formula (V) is converted to the corresponding imdate (VI') or

hydr oxyany@i208/1G¥4 derivative as expl ai ned bel ow. 5 Usipag/ridagosmbiod of
Schenme 1, the nitrile group of the compound (V) is reacted with

hydr oxyl am ne hydrochl oride with a suitable base such as TEA or DI PEA in
sol vent such as DMF, THF and the |ike at9tenperatures ranging from about 20
Cto 100 Cto afford the hydroxyam di ne conpound (VI). This conpound is
either first g@@pﬂybat ed using acetic anhydride in solvents such as
acetic acid at and then reduced using a reducing agent such as Zn, Pd/C
and the like in solvents such as nethanol, WO 2010/133748PCT/F12010/ 000031
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Compound of formula (V) is converted to the corresponding imidate (VI’) or

hydroxyamidine (VI) derivative as explained below.

Using the method of Scheme 1, the nitrile group of the compound (V) is reacted
with hydroxylamine hydrochloride with a suitable base such as TEA or DIPEA in
solvent such as DMF, THF and the like at temperatures ranging from about 20 °C to 100
°C to afford the hydroxyamidine compound (VI). This compound is either first

10  acetylated using acetic anhydride in solvents such as acetic acid at RT and then reduced

using a reducing agent such as Zn, Pd/C and the like in solvents such as methanol,



10 ethanol or acetic acid at tenperatures ranging fromabout 20 Cto 50 C
to afford the correspondi ng am di ne conpound (VII1). Alternatively the
hydr oxyamvoi2om/(3%43 i s directly reduced with a reduci ngregamoicoombsias Pd/ C
in solvents such as nethanol or acetic acid at a tenperature ranging from
about 40 Cto 70 Cto afford the 5 correspondi ng am di ne conpound (VII1).
Subsequent to the above step, deprotectith of the product from any
protecting groups such as t-BOC, where applicable, is carried out with
appr opr i at eethaadenactis acid an senfistatured Fahgig frér@ aboite20toC taf500Cdo tafford tagui r ed

final conpounds. 10 ... Using th thod of Schenme 2, the nitrile group
of the corrp?ﬂff?dp‘ﬂ'?a”f%ﬂ‘ﬂm‘}f qempouad ZYﬁgméHe@BnYeébgle hydroxyamidino( N1 IsHC1 f or

appr oxi mat eliyeciy rédicéBwithdtredudifRRhAIh &5 PM@;&;J&%@@?Q&&e&a&g}t& about

RT to afford the corresponding imdate ester ( hi's conpound Is then
subj ect ed tasetieadt iabmtemperataleqatging frosmabont 40 tOtogl °G toeaffbsd ther r espondi ng

am di neégonpoourgd VIiI)... @Mﬁds of fornmula (1), wherein RL is
- CO NR7R8, BN PMing amiging compoup a (111) and R11 is -C(NRL7) NH2, can
be prepared according to the Schene 3 by coupling the carboxylic group of

conmpound (I X) with am ne HNR7R8. The reaction is 20 carried out in the
presence of sui tBbBseAUEBLIgItheapove sigpndeproteetian afshepmdrpct frmrany prptestingioBt  and

the 1ike, 5 ' ' | h
0 T 088, PO, 5 B TED SHAEADE L G B e 50 L
from about KHCG TBA40 the likerte affeatthi eequadetl dindbcdnfuddsi red am de conmpound of

for mul a['(X). Starting from conpound (X) and follow ng the | ast steps of
Schene or 2 affords the final 25product. SCHEME 3. HOOC R12 o, L |

0,...-- -...., ARikZBe method of Scheme 2, the nitrile group of the compound of formula (V)
is allowed to react with alcoholic HCI for approximately 15 to 48 h at a temperature
ranging from about 0 °C to about RT to afford the corresponding imidate ester (VI°).
This compound is then subjected to reaction with alcoholic ammonia to get the

15 corresponding amidine compound (VIII).

Compounds of formula (I), wherein R; is ~CO-NR7Rg, and R, is a group of
formula (III) and Ri1 is -C(NR7)NH>, can be prepared according to the Scheme 3 by
coupling the carboxylic group of compound (IX) with amine HNR;R;. The reaction is

20  carried out in the presence of suitable coupling reagents, such as PyBOP, EDC.HCI or
HOBt and the like, and a base such as DIPEA, TEA and the like in a solvent of such as
THF, DMF and the like under inert atmosphere at a temperature ranging from about 0
°C to 40 °C. The reaction affords the desired amide compound of formula (X). Starting
from compound (X) and following the last steps of Scheme 1 or 2 affords the final

25  product.



(X (X) Conpounds of fornmula (1), wherein RL is

-CO NR4-Rx-ZROR13, R2 is a group of forrmula (111) and R11 is -C(NR17) NH2,
can be prepaosdizaagording to the Schene 4 such 5 as to ebtrawidecsir a
conmpound of forrmula (XI) and followi ng then the |ast steps of Scheme 1 or 2
to obtain the final product. SCHEME 4. 12 Conpounds of fornul a
(1), wherein RL is -00-0-ZROR13, and R2 1% a group of fornmula (111) -and R11
is -C(NR17) NH2, can be prepared according to the Schene 5 such as to obtain
first a coms@HBEMXY. 3formula (XXXI1) and followi ng then the | ast steps of
Schene 1 or 2 to obtain the final product. SCHEME 5. HOOC

NC\’*/ " /I\E\ 'y L
A
y (IX)
NR.Rg
(0]
NG Y ~
Rz )l/\ —4—Q I 4
VN CN
R16\I|T\ /\] A/\P(O\Pz : A
G

X)

Compounds of formula (I), wherein R) is -CO-NR4-RX-ZR9R13, R; is a group of
formula (III) and Ry, is -C(NR;7)NH,, can be prepared according to the Scheme 4 such
5 asto obtain first a compound of formula (XI) and following then the last steps of

Scheme 1 or 2 to obtain the final product.

SCHEME 4.
HOOC
NC\ /yRQ /@l\/q | \_CN HNRRXZRgR 15
R16\ﬁ ‘] o 7 /O\P B/ -
G\/' 1 2
y IX)
NR;-RXZRgR 13
o:-<
NG AR I/\/Q ~
R ﬁ\\/ 7 0 | Z N
16} ] 0 A P1/ \P2 B
G X
Y X1)

10



NCvy R12 1........ /QCN R16---? .-1 |i Aplp2B (I X) 13 Conpounds of
la (1), wherein RL is -NH CO ZROR13, and R2 is a group of formul a
ndw8hd10/3314€( NR17) NH2, can be prepared accor di ngpte/Fitver/@obane 6
as to obtain first a compound of fornmula (XXXI) and follow ng then
the | ast steps of 5Scheme 1 or 2 to obt a1izn the final product. SCHEME 6.

L o

Compounds of formula (I), wherein R, is -CO-O-ZRgR 3, and R; is a group of
formula (III) and Ry, is -C(NR7)NH,, can be prepared according to the Scheme 5 such
as to obtain first a compound of formula (XXXII) and following then the last steps of

Scheme 1 or 2 to obtain the final product.

5
SCHEME 5.
. HOOC,
et [ [ o T
R d <
16\" ] o A/ P1/O\P2 B/
G
y Ix)
0-ZRgRy3
O /\
NC R (\ AN
o [ S
G X 1 ?



WD 2010/ 133748PCT/ Fl 2010/ 000031 14 Conmpounds of formula (1), wherein
Rl is a group of formula (11), and R2 is a group of formula (I11) and Rl11l

i s - C(NRiwpibi/138a8 be prepared according to the Schenep¢Tgumhoemoilo obt ain
first a conpound of formula (XIl1) and follow ng then the | ast steps of
Schene 1 or 2 to obtain the final produc SCHEME 7. V.

Compounds of fornula (1), wherein RLis group of forrmula (11), R2is a
group of formula (111), and RO or R13 1S -CORBNH2 group linked to a
nitrogen atomof the ring 1 0 portion of fornula (11), can be prepared

according to the in f a
oCor g Lo, Lo TABRTES SoRMERART, heflh R DU OPERTPRHTR. Ra bREERES
Schene 1 orfo2muta (0Dt idR § be-G(NRay)NPE, petinte. prépar&d @gofiingitoltadSéleny ®fiht | on

roup such as a t-B roup.
g P as to obtain %;t 91 comgound of formula (XXXT) and following then the last steps of

5  Scheme 1 or 2 to obtain the final product.

SCHEME 6.
H,N
NG Ry, I\’\/Q | N HOOC-ZRgR 13
\/y F 0] A CN —_—
R16\ﬁ ] A 1/ \P2 B
G
NF y av)
HN3\ZR9R13



WO 2010/ 133748PCT/ F12010/ 000031 15 SCHEME 8. (XV) Simlarly, conpounds
of formula (1), wherein RL is -CO NR4-Rx-ZROR13, R2 is a 5 group of fornula
(rrr), amstoR91001333%3 is - CORBNH2 group |inked to a nitregerimiemocsl t he
ring portion Z, may also be prepared by reacting conpound of fornula (1X)
with a conmpound of formula HNR4-le-Z-L, wherein L is an acid |labile
protection group, such as a t-BOC group,1dattached to the nitrogen atom of
the ring portion Z. After WD 2010/133748PCT/ F12010/ 000031 16 deprotection,
the am no noi et yCathpéuids 3f forngld @), sdiefieR | W 4 grotfOIRBNIR (Y, aadiRd iseupl i ng

reaction to obtaip first a co und of formula (XVI
group 0}‘ H)rmu a (IIT) and Rrrl}]) ?s -C(NR7)NH,, can be(prepa)red according to the

Scheme 7 such as to obtain first a compound of formula (XII) and following then the

last steps of Scheme 1 or 2 to obtain the final product.

5
SCHEME 7.
Rg
HOOC\ HN&
™ jl\/\/q = T
N r

Compounds of formula (I), wherein R is a group of formula (IT), R, is a group of
formula (IIT), and Ry or Ry3 is -CORPNH, group linked to a nitrogen atom of the ring
10  portion of formula (II), can be prepared according to the Scheme 8 such as to obtain first
a compound of formula (XV) by a acid coupling reaction and following then the last
steps of Scheme 1 or 2 to obtain the final product. L is an acid labile protection group

such as a t-BOC group.



(XVl) 5 and followng then the |ast steps of Schene 1 or 2 to obtain the
final product. Conpounds of formula (1), wherein RL is a group of formul a
(1), R2we2aiognsup of 10 fornmula (111), and RO or R13 ipeTwrazob@xposil 7

al kyl or RANH2 group linked to a nitrogen atom of the ring portion of
formula (11), may be prepared according to the Schene 9 such as to obtain
first a conpound of formula (XVII) by am&l kyl hal i de reaction and foll ow ng
then the last steps of Schenme 1 or 2 to obtain the final product. WD

2010/ 133748PCT/ F12010/ 000031 17 SCHEME 9. NRANH2 O \--J NC Ris----7?6 :12
OA....1---Q
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Similarly, compounds of formula (I), wherein R; is -CO—NR4-RX-ZR9R1 3, Rpisa
5  group of formula (III), and Ry or R;3 is -CORPNH, group linked to a nitrogen atom of
the ring portion Z, may also be prepared by reacting compound of formula (IX) with a
compound of formula HNR4-R*-Z-L, wherein L is an acid labile protection group, such

as a t-BOC group, attached to the nitrogen atom of the ring portion Z. After



Pi ,...--0-..., P2 (XVI1) Simlarly, compounds of fornula (1),
wherein RL is -CO NR4-RX-ZROR13, R2 is a group of formula (111), and R9 or
R13 is cawbasw/Biz4¢ al kyl or RANH2 group linked to a 5 rctrrapenomdam of the
ring portion Z, can be prepared by coupling the amno noiety of the Z ring
with a suitable al kyl halide, e.g. XRANH2, wherein X is halogen, to obtain a
conpound of formula (XVIII) 1 Oand fol6owi ng then the | ast steps of
Schenme 1 or 2 to obtain the final product. Compounds of fornula (1),
wherein R2 d@r@ket?oratﬂeydmmamﬂdiﬂy GLthe Zatiky s, coupled ith KOOCRANGY by 4eld 7

al koxycar bonyl ..C1 7 al k Cl, 7 al kyl am no, carboxy C7 al kyl am no, or

RDC( NI ZI 7) PlH%FaSBOIb lécflf%ttaaFPmmgnq' ngﬂr@“@dﬁéﬂhnd of formula (X X)),
WO 2010/ 133748PCT/ F12010/ 000031 18 R2

NR,4-RXZCORBNH,

/(\

- CN
\ O

R16\( 0 A P1/ \Pz B/

(XVD)

and following then the last steps of Scheme 1 or 2 to obtain the final product.

Compounds of formula (1), wherein R; is a group of formula (II), R; is a group of
10 formula (III), and Ry or R, is carboxy C,_7 alkyl or R*NH, group linked to a nitrogen
atom of the ring portion of formula (II), may be prepared according to the Scheme 9
such as to obtain first a compound of formula (XVII) by an alkylhalide reaction and

following then the last steps of Scheme 1 or 2 to obtain the final product.



XDO wherein R2 is C1_7 alkyl, amno Cl-7 alkyl, carboxy Ci1-7 al kyl, Cl1-7

al koxycarbonyl C1-7 al kyl, Cl 7 al kyl am no, carboxy Cl1_7 al kyl am no, or
RDC( NR17)W2010436h4¥ 1S 5 -NH2, or -COCH, and foll ow ng pbe/m@aiei@mbst
procedures of any of Schenes 1 to 9 to obtain the final product.

Conpounds of fornmula (1), wherein R2 is a group of formula (I1l) and R11 is
hydr ogen, hal ogen, am no, carboxy, am noiTl_7 al kyl, Cl1_7 al koxycarbonyl,

hal ogen Cl-7 10 al koxy, - NHCORGNH2, Rj NHCOORu or ~ 0ONRLIR20 may be prepared
starting from gc}qgﬁ,ﬂg@d of forrrula (XX), 15wherein. T is hydrogen,

hal ogen, am no, carboxy, am no Cl1-7 al kyl, Cl1-7 al koxy- carbonyl, hal ogen
Cl_7 al koxy, -NHCORGNH2, RINHCOORu or -O0O0ONRI9R20, and Y is - NH2, or -CO
OH, and follow ng the general procedures of any of Schenes 1 to 9 to obtain
the final product. 20Conpounds.of formula (1), wherein R3is amno Cl1_7

al kyl or both R3 and R11 ar& amMo Cl1_7 al kyl, can be prepared by treating
the nitrile conpound of faq NN (X)), (XI) (X11), .&MHZ(XVI), (XVI)
(XVI11) or (X)() withO el and NH3-met hanol on

pressure. V\D 10/ 1B374 M E2010/ 0000 Conpounds of formul a
(1V) which ed agl i ngler rred at es )E"@Nepared according to Schene
10 in areact 1 i holg™ A halide (or alcohol) of
formula (XXl), %\:46 M and I\/Q is haI ogen or a hydroxyl group, is treated
with an al cohol (or dlide) phvformula (XXII), wherein L1 is halogen or a
hydroxyl group, in the 5 presence of a base such as potassium carbonat e,
sodi um hydri de, cesium carbonate and the like in suitable solvent, such as
DMF, THF and the like, at tespexatures ranging fromabout 0 Cto 45 Cto
obtain a halide (or al cohol componid of formula (XXII1). The halide (or

al cohol') conpound of 4 la( XXl 11) is reacted with an al cohol 10 (or
hal i de) corrpow@d of for XXI'V), wher Ji 1s hal ogen or a hydroxyl
group, in the p a afe and s@s@] vent at tenperatures
rangi ng froRh /0\ 7

g (XVID

Similarly, compounds of formula (1), wherein R, is -CO-NR4-R*-ZRgR, 3, Roisa
group of formula (IIT), and Ry or Ry3 is carboxy C.; alkyl or R*NH, group linked to a
5  nitrogen atom of the ring portion Z, can be prepared by coupling the amino moiety of
the Z ring with a suitable alkylhalide, e.g. XR*NH,, wherein X is halogen, to obtain a
compound of formula (XVIII)

NR ,-RXZRANH,
| : \/Q | x
.R1e\ / /0\ /_CN

y (XVIII)

10  and following then the last steps of Scheme 1 or 2 to obtain the final product.
Compounds of formula (I), wherein R; is Ci.7 alkyl, amino C,.; alkyl, carboxy

Ci.7 alkyl, C,.; alkoxycarbonyl C,.7 alkyl, C;.7 alkylamino, carboxy C,.; alkylamino, or
RPC(NR,;7)NH,, may be prepared starting from a compound of formula (XIX),



85 Cto obtain the nitro conpound of formula (XXV).

Reduction of the nitro

group can be carried out using a reducing agent such as zinc or

pal | adi unwoantwzusder
aci d/ net hanol/ et hanol

hydrogen pressure along w th sol vemrs2o03veloas acetic
at tenperatures 15 ranging from about 0C to 80C.

VO 2010/ 133748PCT/ FI 2010/ 000031 20 SCHEME 10. (X XII1) H2N NC P16 ----?
-1 VIRI2CNOILTO(.1A..... BT X;
Y,
"
——CN
7 0 2
R;—O A)\P1/ -
(XIX)

10

15

20

wherein R, is C;_7 alkyl, amino C;.; alkyl, carboxy C,.;7 alkyl, C,_; alkoxycarbonyl C,_;
alkyl, Cy.7 alkylamino, carboxy C).; alkylamino, or R°C(NR,7)NH,, and Y is

-NH,, or -COOH, and following the general procedures of any of Schemes 1 to 9 to
obtain the final product.

Compounds of formula (I), wherein R; is a group of formula (III) and Ry, is
hydrogen, halogen, amino, carboxy, amino C;.; alkyl, C,.; alkoxycarbonyl, halogen C;_
alkoxy, -NHCOR®NH,, R'NHCOOR" or -CONR 3R may be prepared starting from a

compound of formula (XX),

wherein T is hydrogen, halogen, amino, carboxy, amino C,.; alkyl, C,.; alkoxy-
carbonyl, halogen C;.7 alkoxy, -NHCOR®NH,, R’'NHCOOR" or -CONR ;gR, and Y is -
NH,, or -COOH, and following the general procedures of any of Schemes 1 to 9 to

obtain the final product.

Compounds of formula (I), wherein R; is amino C;.; alkyl or both Rz and R;; are
amino C,_; alkyl, can be prepared by treating the nitrile compound of formula (V), (X),
(XD, (XII), (XV), (XVI), (XVII), (XVIII) or (XX) with Raney nickel and

NHj3-methanol on hydrogen gas pressure.



-, GP1P2 (1V) Conpounds (I X) which may be used as internedi ates can

be prepared in a simlar manner using a reaction between halide and al cohol
accordi ngvoeofsczsTe 11, 5 wherein M, M2, L1 and Ti nearChaimgemoos: a

hydr oxyl group. Hydrolysis of ester group of the conpound of fornula
(XXVI'1l1) can be carried out using a base such as |ithium hydroxide, sodium
hydroxi de and the like in solvent such at¥ THF-water m xture at tenperatures
ranging fromabout 0 Cto 25 C. WD 2010/ 133748PCT/ F12010/ 000031 21 SCHEME
11. Et0CO | M2 APompoifids)of feAUEB(IV) which may be used as intermediates can be prepared

according to Scheme 10 in a reaction between halide and alcohol. A halide (or alcohol)
of formula (XXI), wherein- M; and M, is halogen or a hydroxyl group, is treated with an
alcohol (or halide) of formula (XXII), wherein L, is halogen or a hydroxyl group, in the

5  presence of a base such as potassium carbonate, sodium hydride, cesium carbonate and
the like in suitable solvent, such as DMF, THF and the like, at temperatures ranging

from about 0 °C to 45 °C to obtain a halide (or alcohol) compound of formula (XXIII).

The halide (or alcohol) compoimd of formula (XXIII) is reacted with an alcohol
10 (or halide) compound of formula (XXIV), wherein T; is halogen or a hydroxyl group, in
the presence of a base and suitable solvent at temperatures ranging from about 40 °C to
- 85 °C to obtain the nitro compound of formula (XXV). Reduction of the nitro group can _
be carried out using a reducing agent such as zinc or palladium/carbon under hydrogen
pressure along with solvents such as acetic acid/ methanol/ ethanol at temperatures

15  ranging from about 0 °C to 80 °C.



(XXVI1) NC R16-1- Et0C0 R12 APi P2 (XXVI11) HOOC NCR12 .\
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Compounds (IX) which may be used as intermediates can be prepared in a
similar manner using a reaction between halide and alcohol according to Scheme 11,
5  wherein M;, M;, L; and T, mean halogen or a hydroxyl group. Hydrolysis of ester group
of the compound of formula (XXVIII) can be carried out using a base such as lithium
hydroxide, sodium hydroxide and the like in solvent such as THF-water mixture at

temperatures ranging from about 0 °C to 25 °C.



R16----r. hpi ....,..--0?., AB6,...P2 (I X) Conpounds of formula (X X)

whi ch may be used as internedi ates can be prepared using a reaction between
hal i de angoabfpi3etssaccording to Scheme 12, wherein 5 M paggreioh@an hal ogen
or a hydroxyl group, Y1 neans -NO2, -NH2, -COCEt or -COOH group, R2 is Cl_7
al kyl, amno Cl1_7 al kyl, carboxy Cl1L_7 alkyl, Cl1_7 al koxycarbonyl Ci,7

al kyl, Cl1-7 al kyl am no, carboxy Cl-7 al k31 am no, RLC(NRLl7) NH2, and Y neans
- NH2 or -COCH group. WD 2010/133748PCT/ F12010/ 000031 22 SCHEME 12.

000) ()OO 1) SCKEMIPRI.
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y ax)

Compounds of formula (XIX) which may be used as intermediates can be
prepared using a reaction between halide and alcohol according to Scheme 12, wherein
S M; and L; mean halogen or a hydroxyl group, Y, means -NO,, -NH,, -COOEt or
-COOH group, R; is C,_7 alkyl, amino C,.; alkyl, carboxy C;.; alkyl, C;.7 alkoxycarbonyl
C,.7alkyl, C,.;7 alkylamino, carboxy C;.; alkylamino, RDC(NR17)NH2, and Y means -
NH; or -COOH group.



(XI'X) Conpounds of fornula (1) wherein Rio, Rl4 and/or R15 is

hal ogen, hal ogen Cl-7 al kyl or -C(NRL7)NH2 can be prepared according to the
above Schgaesi3isaigi Nng from 5S5conmpound (XXI'1) that cont aipgriiio@eeoobisr t her
nitrile, halogen and/or halogen G _7 alkyl substituents in the ring
portion. Pharmaceutically acceptable salts, e.g. acid addition salts
wi th both organic and inorganic acids ar2well known in the field of
pharmaceuticals. Non-limting exanples 1 Oof these salts include chlorides,
brom des, sq*jg%@aE:Eitrates, phosphat es, sul fonates, fornmates, tartrates,
mal eates, citrates, nzoates, salicylates and ascorbates. Pharmaceutically
accept abl e esters, when applicable, may be prepared by known nethods using
pharnaceuticalIx,acceptable acids that are conventional in the field of

pharmaceuti cal s qu\;hat retain the pha | ogi cal properties of the free
form Non- 15 |ﬁt/l@g exanpl es of tffegq] est er &¢%cl ude esters of
aliphatic or ar th alccﬂ,hzols,Lga.\?Fé t ., ethyr,propy; Tsopropyl,
butyl, i sobyjyt, c- ﬁﬂ, tert-bwyl dsters. Phosphate esters and

car bonat e esters,gg%ﬁ also within the sgope of the invention. WO

2010/ 133748PCT/ F1 /000031 23 The terns enpl oyed herein have the
fol |l ow ng neani ngs: The term "hal 0" or "hal ogen", as enployed herein
as such or as part of another group, refers to chlorine, bromne, fluorine
or iodine. S The term "Cl-7.@l kyl", as enpl oyed herein as such or as
part of anot her ‘Qémpp refers tq a Straight, braqgggd or cyclized,
saturated or upsatylat ed,oghai %%ycd?Nhaving 1 7 carbon atoms.

Repr esent at iHE exAnpl &7 of 57 alikyl include, TBUf _are not Tinited to,
met hyl , ethyl, ethenyl, EBropyI, i sopropyl, prop§%§¢, n- butyl, isobutyl,
sec-butyl, tert- 1 Obut§£¥ n-pentyl, isopentyl, neopentyl, n-hexyl,

cycl opentyl, cyclohexyl and the like. "Cl-3 alkyl" is an enbodi nent of
"Cl-7 al kyl" havingyl to 3 carbon atons.

/@j/\q 0 | \/_CN
X%

Compounds of formula (I) wherein R, R14 and/or R;5 is halogen, halogen C;_;
alkyl or -C(NR7)NH; can be prepared according to the above Schemes starting from
5 compound (XXII) that contain 1 to 3 further nitrile, halogen and/or halogen C,_; alkyl

substituents in the ring portion.

Pharmaceutically acceptable salts, e.g. acid addition salts with both organic and
inorganic acids are well known in the field of pharmaceuticals. Non-limiting examples
10  of these salts include chlorides, bromides, sulfates, nitrates, phosphates, sulfonates,
formates, tartrates, maleates, citrates, benzoates, salicylates and ascorbates.
Pharmaceutically acceptable esters, when applicable, may be prepared by known
methods using pharmaceutically acceptable acids that are conventional in the field of
pharmaceuticals and that retain the pharmacological properties of the free form. Non-
15  limiting examples of these esters include esters of aliphatic or aromatic alcohols, e.g.
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, fert-butyl esters. Phosphate

esters and carbonate esters, are also within the scope of the invention.



The term " C2-7 al kenyl", as enployed herein as such or as part of another
group, refers to a straight, branched or cyclized chain radical having 2 to
7 carbon wbhogRy138d 1 Scontai ni ng one or several doubl epb9nRdsio000031 The
term "hydroxy", as enployed herein as such or as part of another group,
refers to an -OH group. The term "cyano", as enployed herein as such or as
part of another group, refers to a -CN 2bup. The term "am no", as enpl oyed
herein as such or 20 as part of another group, refers to a -NH2 group. The
term "carboxy", T s eypdybdhertin ase Hedbllowingsnddidesof anot her group,
refers to -COOH group. The term "carbonyl", as enployed herein as such or
as part of another group, refers to a carbon atom doubl e-bonded to an.
oxygen atom (C= be Ll My - 75 " I erej ch or
as part of anot giel}e %ﬁug?lsré ehrag’]%eé %%ié %W?/?‘?reg{s% g'%(l?ﬁre% ag{rdelria%,&hggpended
t o t he par egmupkfecutoahlarmechrpntity, dluglin@or iodingen at om Representati ve
exanpl es of Cl-7 al koxy include, but are not limted to nethoxy, ethoxy,
propoxy,” but oxy, isobutoxy, sec-butoxy, tert-butoxy, and the like. 30The
term "hydroxyl Chneftesh kg|-; alki®, RSB HEY REEiR a8 such®r &5 Park 8f Hoth&d3bup?ne

hydr oxy gr ou?, as defined herein, appended to the parent nolecular noiety

t hrough a Qelers w9 aspraightdupnchad ogeydlized) sh@ras¢chor WRsptneatesh chain vadieat hapingd of

hydr oxyl Cl- 7 I 74 LEL 0/ 00003 4. includ uf, are

ot i 1 a0t o atoD Rab i Bl B 2o Tty i BTt

hydr oxypr opyikthyll ethylj etheyplt o4pyopyl,lisopedpt] prdpdiyti nobuotell pbutyl, sec-butyl, rert-
5The term "halo Cl1-7 al

1- met hyl - 1- hydr oxypropyl, and the |ike. yl", as
enpl oydd hel?%l’ n’,”'pF‘gtP’g I‘%OPFWYQPC‘P@&Q‘EL rshexyhayelgaentyls sy detiexmkand tbe BK%, Ci-s
appended t k1€ iRl SbodiRbRTSFal -, IRl Pt r idm@! kyl group, as
defined her ei}E. 1Repr esoent ative é)lg}r%gl e%évg% ﬁ%%a%iog?atglpsyl i ncl ude, but are
not limted to, fluoronethyl, difluoronmethyl, trifluoronethyl,

2-chl oroet hyl , 35hr.onopko d the, like. 10 The term "cyano Cl-7

al kyl", as enpl ig/hee&e%rg%'%ﬁ(?réyﬁgr% e%’loé'egégﬁlf’ By or %?spaﬂte?%Bﬁ‘%ﬁ%‘i"é‘Pﬂ,
appended t qefefetopastaiht Behbied of cytlized dhaihfadit@hhavifel? i ALdBén SoRPandS
defined herein, Representatjve exanples of cyano Cl-7 al kyl include, but

are not' 2l i rioENIpGOnGseueRat gguble hondsanoet hyi, 1- cyanopr opyl ,

2-cyanopropyl, and the like. 15 The term "carboxy Cl-7 alkyl", as

enpl oyed herein as such or as part of another group, refers to a carboxy
group, as defi néhetemeihydrayyeascatployediheecipas sch omas partibBanotheir gtoupt hr ough a

Cl-7 alkyl refefd! ’anaj)ﬁI EIJuB. qurgr? j‘cr;f'ano”, as employed herein as such or as part of
* another group, refers to a —CN group. The term “amino”, as employed herein as such or
20  as part of another group, refers to a -NH, group. The term “carBoxy”, as employed
herein as such or as part of another group, refers to ~COOH group. The term “carbonyl”,
as employed herein as such or as part of another group, refers to a carbon atom double-

bonded to an oxygen atom (C=0).

25 The term “C;-; alkoxy”, as employed herein as such or as part of another group,
refers to C;-7 alkyl, as defined herein, appended to the parent molecular moiety through
an oxygen atom. Representative examples of C,-7 alkoxy include, but are not limited to

methoxy, ethoxy, propoxy, butoxy, isobutoxy, sec-butoxy, fert-butoxy, and the like.

30 The term “hydroxyl C;-7 alkyl”, as employed herein, refers to at least one
hydroxy group, as defined herein, appended to the parent molecular moiety through a

C)-7 alkyl group, as defined herein. Representative examples of hydroxyl C;-7 alkyl
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al koxycarbonyl ", as enployed herein as such or as part of another 25group,
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group, ref efriehide, BN aRIMd1dingifedup, hydsogafetiied NaisdfbxyaMpENd8drd:QethPE 3par ent
nmol ecul ar 30 noi ety through a carbonyl group, as defined hérein. ~WO
2010/ 133748hrpxyprepydy) obobigtyprepyl, 1-methykd -hydraxyetsd, d onethylz1-hydepkypropyd,
enpl oyed he&ﬁhﬂehkgfers to at | east one am no group, as defined herein,
appended to the parent nol ecular nmoiety through a Cl1-7 al kyl group, as
defined herein. Representative exanples of am no Cl1-7 al kyl include, but

are not Jimted to, am, hyl , 2-am noethyl,  1-am noethyl,
2,2-dia noethylim%@ngaﬁﬁgg%ﬂéﬂﬁﬂiaég ‘ﬁ@%%@ﬁ?ﬁFaﬁﬁéﬂﬁh@ﬁﬁp9?bﬂogﬁhas
1- et hyl - 1- AR GkRW, aﬁﬁé?ﬂea ﬂ?th'f::pgﬁmt molecular’ Hl%lettfﬁﬂrbu 'él-?hl‘f&éf %tahl;ﬂods’ as

enpl oyed herein as such or as part of another group, Tefers t east one
Cl-7 al kyl d¢gfmeg hergn. Repraserdatineer exiamples b balddii -+ alkylheclpda, bnt arembelimited

R e P

et hyl am no, lik. opyl am no, butyl am no, dinethyl am no, diethylam no,
N- et hyl - N- et hyl am no, and the |iKke. The term "carboxy Cl-7

alkylaﬂﬂho , as enployed herein as such or as part of 15another group,

refers to at | eaffe @PRg« Q@%r?%ﬁ?f%i?%ﬂo&%b&%& p&éﬁit@ac%eﬁgﬁp Lo the

parent nol ecul ar noi ety 't hroug a am no group, et’Aed herein
The t er m " Glefined hkreiy afjiendedichk bareasmelephlaymdictyethesugh a @f-galkylt grows, ak east

C1l-7 al rou as defined herein, a nd t.o .the, parent nol ecul ar
ety t hy otrainta ESHPReRRs e atEleS o eyl Rme g ek bBCirE R s
" Cl- 7 al koxpcayanemythyCl=chambdtiil, 1-cpmofipyR 2 aYahsprEpyl, adeh&liRe.t 0 at | east

one Cl-7 al koxycarbonyl group, as defined herein, appended to the parent.
mol ecul’@ moiety through an Cl1-7 al kyl group, as defined herein. The

term "substitut ed: us ek ei N i i var i i dues
refers to haloggﬁwgu st.tuéﬁﬁgf’@E@h”%%ﬂﬂﬁ§%9?%5¥ﬁ%ﬂ?%ﬁfﬁ§?3%§§§¥ﬁefr
i odi ne, or gobup, refietsytb a cheloay Gioup, ad defined hy@irg xypendead fothe Parerit mbleoulyr C2- 7

23%'5,[ ICE' Lgn?rggi%{yatmor&%h aaé?-ynﬁkﬁ]g}gup?lag Xelﬁneglhterre?ri. cyano, or thiol

20 The term “halogen C,-7 alkoxy”, as employed herein, refers to at least one
halogen, as defined herein, appended to the parent molecular moiety through a C-;

alkoxy group, as defined herein.

The term “C,-7 alkoxycarbonyl”, as employed herein as such or as part of another
25  group, refers to a Cy-7 alkoxy group, as defined herein, appended to the parent molecular

moiety through a carbonyl group, as defined herein.

The term “aminocarbonyl”, as employed herein as such or as part of another
group, refers to an amino group, as defined herein, appended to the parent molecular

30  moiety through a carbonyl group, as defined herein.
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The term “C;-7 alkoxy C;-7 alkyl”, as employed herein, refers to at least one C;-7
alkoxy group, as defined herein, appended to the parent molecular moiety through an

20  C,-7 alkyl group, as defined herein.

The term “C,-; alkoxycarbonyl C;-7 alkyl”, as employed herein, refers to at least
one C;-7 alkoxycarbonyl group, as defined herein, appended to the parent molecular

moiety through an C;-7 alkyl group, as defined herein.

25
The term "substituted" as used herein in connection with various residues refers
to halogen substituents, such as fluorine, chlorine, bromine, iodine, or C;-7 alkyl, halo
Ci-7 alkyl, hydroxy, amino, C,-7 alkoxy, C,-7 acyl C;-7 alkylamino, amino C1 -7 alkyl,
nitro, cyano, or thiol substituents.
30

The "substituted" groups may contain 1 to 3, preferably 1 or 2, most preferably 1

of the above mentioned substituents.
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and ot her proteases 5 Mt hods Purified reconbi nant nmatriptase was

used i n aybplwrBsmence- based screening assay usi ng G n- pcgrpt¥o@oeRpil de as a
substrate. In this assay the cleavage of AMC from 10 Boc-d n- Al a- Arg- 7-

am do-4 net hyl courmarin hydrochl oride (Boc-Qd n-Al a-Arg-AMC) (Sigma, USA) was
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enzymati c assay sTherdefinition oTHbimla () abMleQs intRiseofafth@bossBle #tEiloisbmeisor Xa,
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Is presented in Table 1. The conpqunds of the inventjon were found to be
pot ent Snd IBYNHEP RRIURS R 1t FCaps bPﬁ"rFBB i”%déYIQ‘.‘an igggpers and any mixtures thereof, e.g.

2010/ 13374 8RCHE g GURLOORO R At MBhfersimal B b el s P ibciRfng2d O her

pr ot eases Conpound Sel ectivity Screening (% Ibrtro

isomeric forms of the starting material or they may be separated after the preparation of
the end compound according to conventional separation methods. For the separation of
optical isomers, e.g. enantiomers, from the mixture thereof the conventional resolution

10 methods, e.g. fractional crystallisation, may be used.

Compounds of the invention may be administered to a patient in therapeutically
effective amounts which range usually from about 0.1 to about 1000 mg per day
depending on the age, weight, ethnic group, condition of the patient, condition to be

15  treated, administration route and the protease inhibitor used. The compounds of the
invention can be formulated into dosage forms using the principles known in the art.
The compound can be given to a patient as such or in combination with suitable
pharmaceutical excipients in the form of tablets, granules, capsules, suppositories,
emulsions, suspensions or solutions. Choosing suitable ingredients for the composition

20  is aroutine for those of ordinary skill in the art. Suitable carriers, solvents, gel forming
ingredients, dispersion forming ingredients, antioxidants, colours, sweeteners, wetting
compounds and other ingredients normally used in this field of technology may be also
used. The compositions containing the active compound can be given enterally or
parenterally, the oral route being the preferred way. The contents of the active

25  compound in the composition is from about 0.5 to 100 %, preferably from about 0.5 to

about 20 %, per weight of the total composition.

The present invention will be explained in more detail by the following
experiments and examples. The experiments and examples are meant only for

30  illustrating purposes and do not limit the scope of the invention defined in claims.
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EXPERIMENTS

1. Inhibition of matriptase and other proteases

Methods

Purified recombinant matriptase was used in a fluorescence-based screening

assay using Gln-Ala-Arg peptide as a substrate. In this assay the cleavage of AMC from

10 Boc-Gln-Ala-Arg-7- amido-4 methylcoumarin hydrochloride (Boc-Gln-Ala-Arg-AMC)
(Sigma, USA) was monitored by measuring the increase in fluorescence intensity of
AMC released upon proteolytic cleavage at 480 nm (Aex= 360 nm). Similarly,
enzymatic assays in fluorimetric or colorimetric format for uPA, Factor Xa, thrombin,
plasmin and trypsin (Sigma, USA) were established using substrates pyroGlu-Gly-Arg-

15  pNA.HCI, Boc-Gln-Ala-Arg-AMC, CH3;0CO-D-CHA-Gly-Arg-PNA.AcoH, Pyro Glu-
Phe-Lys--pNA.HCI and Boc-Gln-Ala-Arg-AMC, respectively.

Results
20 Enzymatic activity and selectivity of selected compounds of the invention on

different proteases is presented in Table 1. The compounds of the invention were found

to be potent and selective matriptase inhibitors.
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TABLE 1. Inhibition of matriptase and other proteases
Selectivity Screening (% Inhibition at 5 pM)
Compound | Matriptase | uPA | Factor Xa | Thrombin | Plasmin Trypsin
=3 = = = . = . = .

Example 13 0.02 13 84 28 33 92
Example 27 0.017 14 83 41 33 61
Example 58 0.035 7 73 70 42 46
Example 57 0.029 10 94 57 50 74
Example 31 0.088 5 94 61 40 85
Example 43 0.016 7 76 45 33 63
Example 42 0.010 11 93 36 30 ND
Example 47 0.038 -1 71 3 18 36
Example 45 0.048 6 47 -12 21 35
Example 77 0.005 11 96 76 22 69
Example 65 0.0168 4 63 27 5 23
Example 66 0.0161 3 43 21 5 26
Example 51 0.379 23 52 41 25 53
Example 69 0.0189 9 81 26 22 37
Example 74 0.0132 11 86 33 10 28
Example 35 70.3 1270 10 69 67 69 84
Example 37 0.47943 13 67 74 65 84
Example 84 0.06343 5 5 36 10 37
Example 103 0.002 25 92 44 58 92
Example 108 0.004 23 81 49 61 76
Example 111 0.029 17 74 44 46 63
Example 119 0.007 14 97 47 30 77

2. Cytotoxicity and inhibition of migration and invasion

.Methods
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Cytotoxicity of the compounds was tested in cell lines or primary cells using
Calcein AM assay. This assay measures cell viability by quantitation of cleaved
fluorescent product of a cell permeable substrate that is retained in the cytoplasm of
5  cells with uncompromised cytoplasmic membrane integrity. The cells were seeded into
96-well plate and allowed to adhere for a day followed by addition of compound at
several different concentrations. After four days of incubation with the compound,
media was removed from the cells followed by addition of PBS and addition of Calcein
AM reagent at 1 uM final concentration. The cells were then allowed to incubate at 37
10  °C for half an hour followed by reading on the fluorimeter. Percent viability was
calculated based on fluorescence value obtained af 485/520 nm with cut off at 495 nm.
In the cytotoxicty assa};s, none of the compounds tested showed any effect up to 10 uM

when tested on the prostate cancer cell lines DU145 and LnCap.

15 Migration assays were performed to determine the effect of matriptase inhibitors
on cell motility. Cells were seeded with 10 uM test compound into transwell chambers
and allowed to migrate for 24 hours using a combination of 10 % FBS and 5 pg/ml

fibronectin as chemoattractant.

Cell invasion assays were done for quantitating the degree to which invasive
20  cells penetrate a barrier essentially as in migration assay but with the use of matrigel
consisting of basement membrane components in the transwell inserts and incubating
for 48 hours. The barrier used was matrigel. This was followed by fixing and staining of
the transwell insert with 0.5 % crystal violet in 25 % methanol in order to visualize cells

migrated.

25 Soft agar colony formation assays were performed to measure the long-term
survival and anchorage-independent growth capacity of tumor cells. DU145 cells were
seeded in 0.7 % nutrient agar with the test compound on an underlay of 1.4 % nutrient
agar in a six well plate. On the day following cell seeding, liquid cell culture medium
containing the compound was added to the well to prevent the agar from drying out and

30  was changed regularly till the completion of the experiment. The cells were allowed to

form colonies for a period of about three weeks following which the colonieé were
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30

stained with 0.005 % solution of crystal violet in 25 % methanol. The colonies were

counted under a dissecting microscope.

Results

Effects of selected compounds on cytotoxicity, migration and invasion of DU145

cells are presented in Table 2.

TABLE 2. Effect of selected compounds on DU145 cells

. . Inhibition of Inhibition of

Compound Matriptase Cell sur(\)'lval at migration at invasion at
: ICso (uM) 10 pM (%) 10 1M (%) 10 uM (%)

Example 27 0.017 100 88 79

Example 58 0.035 100 63 91

Example 47 0.038 100 39 63

Example 65 0.016 96 7 88

Example 66 0.016 87 88 95

Example 51 0.122 93 -4 61

Example 74 0.013 95 18 45

Example 35 0.312 78 18 75

Example 84 0.063 100 80 92

Example 87 0.158 113 47 88

ECs values for inhibition of soft agar colony formation of DU145 cells by selected

compounds are presented in Table 3.
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TABLE 3. ECs values for inhibition of soft agar colony formation of DU145 cells

Compound ECs¢ (nM)
Example 13 0.5
Example 58 0.1
Example 27 0.2
Example 51 0.7
Example 47 0.9

3. Efficacy in in-vivo tumor models

Methods

In order to determine the in vivo efficacy, xenograft models were established by
injecting 5 x 10° DU145 cells with matrigel or 5 x 10° PC3 cells without matrigel
subcutaneously. Once the tumors reached palpable size (~80 mm3), compound of
Example 27 was administered in a vehicle comprising of 2 % ethanol, 10 % hydroxyl
cyclodextrin in 0.9 % saline. The compound of Example 27 was dosed subcutaneously
to animals with DU145 tumors at 1.5, 5 and 15mg/kg for 15 days. In the PC3 xenograft
study, compound of Example 27 was administered at 0.5, 1.5, 5.0 and 15.0 mg/kg daily.

Results

In DU145 Xenograft study the compound of Example 27 caused a significant

reduction in tumor volume as shown in Table 4.
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TABLE 4. Tumor growth inhibition in DU145 model upon treatment with the
compound of Example 27 (for 15 days)
Compound Tumor growth inhibition
of Example 27 | (%)
1.5 mg/kg 61.2
5 mg/kg 845
15 mg/kg 75
5

In the PC3 xenograft study, the compound of Example 27 caused significant and

dose-dependent inhibition of tumor growth as shown in Table 5.

TABLE 5. Tumor growth inhibition in PC3 model upon treatment with the
10  compound of Example 27 (for 21 days)

Compound Tumor growth inhibition
of Example 27 | (%)

0.5 mg/kg 14

1.5 mg/kg 44

5 mg/kg 65

15 mg/kg 62

4. Maximum tolerated dose (MTD)
15 | |
An MTD study was performed for the compound of Example 27. The objective
of the study was to establish the maximum dose that does not induce drug related
lethality and/or body weight loss of more than 20 % of baseline weight during the study
period of 14 days. The compound was administered at 1, 3, 10 and 30 mg/kg once daily
20  in male athymic mice via subcutaneous route in 5 mice each. Dosing at the tested doses
did not show any mortality. Body weight reduction was less than 2 % and no gross

changes in clinical signs were seen indicating doses up to 30 mg/kg are well tolerated.
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The preparation of the compounds of the invention is illustrated by the following

Examples.
5
EXAMPLES.
LCMS data has been recorded in +ve mode unless otherwise mentioned.
Example 1.
10 2,6-Bis-(4-carbamimidoyl-phenoxy)-3-(4-fluorobenzene-sulphonamido)-pyridine

a) 2,6-Bis (4-cyano phenoxy)-3-nitro pyridine

Potassium carbonate (2.09 g, 15.1 mmol) was added to a stirred solution of 2,6-

15  Dichloro-3-nitro pyridine (1.0 g, 5.3 mmol), dissolved in 10 ml of DMF, at a
temperature of 5 °C. The flask was stirred for 10 min at the same temperature.
4-Cyano phenol (1.26 g, 10.6 mmol), dissolved in 5 ml of DMF was added dropwise to
the reaction mixture over a period of 10 min and the flask was heated to 80 °C for 10-12
h. The reaction mixture was poured into ice-cold water and the product was extracted

20  with 250 ml of ethyl acetate. Ethyl acetate layer was washed with water and brine
solution. The organic layer was dried over anhydrous sodium sulphate and concentrated
under reduced pressure to afford 1.35 g of the required 2,6-Bis (4-cyano phenoxy)-3-
nitro pyridine which was used in the next step without further purification. '"H NMR
(DMSO-dg): 6 7.06 (1H, d), 7.32 (4H, dd), 7.82 (4H, t), 8.74 (1H, d).

25

b) 3-Amino-2,6-bis (4-cyano phenoxy) pyridine

10 % Pd/ carbon (0.24 g) was added under hydrogen atmosphere (balloon pressure)
to a stirred solution of 2,6-Bis (4-Cyano phenoxy)-3-nitro pyridine (1.20 g, 3.35 mmol)
30 in 20 ml of methanol : ethyl acetate (1:1) at ambient temperature and the reaction
mixture was stirred for 1h. The reaction mixture was filtered through celite, washed
with 20 ml of ethyl acetate and concentrated under reduced pressure. Water was added

to the residual mixture and it was extracted with ethyl acetate. Ethyl acetate layer was
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washed with water followed by brine. The organic layer was dried over sodium sulphate
to afford 0.95 g of the title product which was used for the next step without further
purification. '"H NMR (DMSO-dg): 8 5.32 (2H, brs), 6.82 (1H, d), 7.15 (1H, d), 7.22
(2H, d), 7.34 (2H, d), 7.80 (4H, m).

c) 2,6-Bis-(4-cyano-phenoxy)-3-(4-fluorobenzene-sulphonamido)-pyridine

4-Fluoro benzene sulfonyl chloride (0.15 g, 0.77 mmol), dissolved in 2 ml of
tetrahydrofuran (THF), was added to a stirred solution of 3-amino-2,6-bis (4-cyano
phenoxy) pyridine (0.25 g, 0.77 mmol), triethylamine (0.155 g, 1.54 mmol) and N,N-
diisopropylethylamine (0.1 g, 0.77 mmol), in 10 ml of THF, in an inert atmosphere and
stirred at RT for 12 h. The reaction mixture was concentrated and dissolved in 100 ml of
ethyl acetate, washed with 1 N HCI followed by saturated brine solution and dried over
anhydrous sodium sulphate. The organic phase was concentrated and the crude product
was purified by column chromatography to afford 0.3 g of the required compound. 'H
NMR (DMSO-d¢): 6 6.94 (1H, d), 7.12 (2H, m), 7.25 (1H, d), 7.35 (4H, d), 7.56 (4H,
m), 7.80 (4H, m), 8.04 (4H, m). ‘

d) 2,6-Bis-(4-ethoxycarbonimidoyl-phenoxy)-3-(4-ﬂuorobenzene-sulphonamido)—
pyridine

2,6-Bis-(4-cyano-phenoxy)-3-(4-fluorobenzene-sulphonamido)-pyridine 0.3 g (0.61
mmol) was added to 70 ml of ethanol (saturated with HCI gas at -25 °C) and the
reaction mixture was kept in a tight vessel at room temperature overnight. The reaction
mixture was concentrated under reduced pressm“e to afford 0.46 g of the crude product
which was taken for the next step without purification. Percentage purity: 51.1 %,

(M+1) = 578.1+1.
€) 2,6-Bis-(4-carbamimidoyl-phenoxy)-3-(4-fluorobenzene-sulphonamido)-pyridine

0.46 g (0.79 mmol) of 2,6-Bis-(4-ethoxycarbonimidoyl-phenoxy)-3-(4-fluoro-

benzene-sulphonamido)-pyridine was added to 70ml of ammoniated ethanol (ethanol
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saturated with NHj gas at -50 °C). The reaction mixture was kept in tight vessel (sealed
tube) at room temperature for 48 hrs. The reaction mixture was cooled in dry ice and
concentrated under reduced pressure to afford a crude product which was purified by
reverse-phase preparative HPLC to afford 0.15 g of the required product. Percentage

S purity (HPLC): 98.16 %, (LCMS): 95.66 %. 'H NMR (DMSO-dg): & 6.9 (1H, d), 7.0
(2H, d), 7.3 (4H, m), 7.8 (6H, m), 9.25 (7H, m), 10.3 (1H, s).

Example 2.
2,6-Bis (4-carbamimidoyl phenoxy)-3-(2-naphthyl sulphonamido)-pyridine
10

Intermediates (a) and (b) are the same as in Example 1.
) 2,6-Bis-(4-cyano-phenoxy)-3-(2-naphthyl-sulphonamido)-pyridine

15 2-Naphthyl sulfonyl chloride (0.17 g, 0.76 mmol) was added to a stirred solution of
3-amino-2,6-bis (4-cyano phenoxy) pyridine (0.25 g, 0.76 mmol) along with other
reagents as mentioned in Example 1(c) to afford 0.27 g of the required product. 'H
NMR (DMSO-dg): 4 5.38 (1H, brs), 6.82 (1H, d), 7.12 (1H, d), 7.22 (2H, d), 7.35 (2H,
dd), 7.44 (1H, d), 7.80 (7H, m), 7.95 (2H, m), 8.15 (2H, d), 8.56 (1H, s).

20

d) 2,6-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-3-(2-naphthyl-sulphonamido)-
pyridine

N,N-Diisopropylethylamine (DIPEA) 0.36 ml (2.08 mmol) followed by 144 mg
25  (2.08 mmol) of hydroxylamine hydrochloride was added to a stirred solution of 2,6-bis-
(4-cyano-phenoxy)-3-(2-naphthyl-sulphonamido)-pyridine 0.27 g (0.52 mmol) in 10 ml
of ethanol and the flask was heated at 100 °C for 8 h. The reaction mixture was
concentrated under reduced pressure to afford 0.35 g (57.5 %) of the product which was
used for the next step without further purification. M"= 584.1+1 (actual mass: 584.1).
30
€) 2,6-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-3-(2-naphthyl-sulphon-

amido)-pyridine
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10 % Pd/C (0.1 g) was added under an atmosphere of nitrogen gas to 2,6-bis-(4-(N-
acetylhydroxycarbamimidoyl)-phenoxy)-3-(4-fluorobenzene-sulphonamido)-pyridine
0.3 g (0.44 mmol) dissolved in 50 ml methanol. 30 mg of 10 % Pd/C was added under
nitrogen atmosphere and the reaction mixture was stirred under hydrogen pressure
15  (balloon) at room temperature for 3 h. The reaction mixture was passed through celite,
washed with methanol and concentrated under reduced pressure. The concentrate was
purified using reverse-phase preparative HPLC column to afford 0.06 g. of the required
product. Percentage purity (HPLC): 85.01 %, (LCMS): 82.7 3%. 'H NMR (DMSO-dg):
$6.75 (2H, d), 6.9 (1H, d), 7.3 (2H, d), 7.5 (2H, d), 7.65 (2H, m), 7.8 (3H, d), 8.0 (4H,
20 m), 8.35(1H, s), 9.03 (4H, d), 9.2 (4H, s), 10.2 (1H, s).

Example 3.
2,6-Bis-(4-carbamimidoyl-phenoxy)-3 —(8-quinoline-sulphbnamido)-pyridine

25 Intermediates (a) and (b) are the same as in Example 1.
¢) 2,6-Bis-(4-cyano phenoxy)-3-(8-quinoline-sulphonamido)-pyridine
8-Quinoline sulfonyl chloride (0.172 g, 0.76 mmol) was added to a stirred solution
30  of 3-amino-2,6-bis (4-cyano phenoxy) pyridine (0.25 g, 0.76 mmol). Using other

reagents and reaction conditions as mentioned in Example 1(c) afforded 0.4 g of the

required product. '"H NMR (DMSO-ds): 8 6.92 (1H, d), 7.11 (1H, d), 7.18 (2H, d), 7.25
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100 mmol), DIPEA 0.53 ml (3.08 mmol) and 214 mg (3.08 mmol) of hydroxylamine
hydrochloride were used to synthesize 2,6-bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-
10 3-(8-quinoline-sulphonamido)-pyridine using the procedure of Example 2(d) to afford
0.4 g of the required product. Percentage purity: 94.4 %, (M+1) = 585.1+1.

e) 2,6-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-3-(8-quinoline-

sulphonamido)-pyridine

15
2,6-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-3-(8-quinoline-sulphonamido)-
pyridine 0.4g (0.68 mmol) was acetylated with 0.14 g (1.36 mmol) of acetic anhydride
using the procedure of Example 2(e) to afford 0.4 g of the required product. Percentage
purity: 38.6 %, (M+1) = 669.1+1.
20

f) 2,6-Bis-(4-carbamimidoyl-phenoxy)-3-(8-quinoline-sulphonamido)-pyridine

2,6-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-3-(8-quinoline-
sulphonamido)-pyridine 0.4 g (0.59 mmol) was reduced using the procedure of Example
25 2(f) to afford 0.2 g of required product. Percentage purity (HPLC): 95.88 %, (LCMS):
97.3 %. "H NMR (DMSO-dg): 5 6.5 (2H, d), 6.85 (1H, d), 7.25 (2H, d), 7.55 (3H, m),
7.7 (1H, m), 7.8 (2H, d), 8.0 (1H, d), 8.25 (2H, t), 8.4 (1H, d), 8.98 (1H, d), 9.1 (4H, d),
9.2 (4H, d), 9.65 (1H, brs).

30 Example 4.
2,6-Bis-(4-carbamimidoyl-phenoxy)-3-(3,5-difluoro-benzene-sulphonamido)-

pyridine
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Intermediates (a) and (b) are the same as in Example 1.
¢) N-[2,6-Bis-(4-cyano-phenoxy)-pyridin-3-yl]-3,5-difluoro-benzenesulfonamide

3,5-difluorobenzene sulfonyl chloride (0.5 g, 2.35 mmol) was added to a stirred
solution of 3-amino-2,6-bis (4-cyano phenoxy) pyridine (0.77 g, 2.35 mmol) using the
reagents and reaction conditions described in Example 1(c) to afford 0.9 g of the
required product. '"H NMR (DMSO-de): 6 6.82 (1H, d), 6.95 (1H, d), 7.11 (2H, d), 7.24
(3H, m), 7.34 (2H, d), 7.80 (7H, m).

d) 2,6-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-3-(3,5-difluoro-benzene-

sulphonamido)-pyridine

N-[2,6-Bis-(4-cyano-phenoxy)-pyridin-3-yl]-3,5-difluoro-benzenesulfonamide 0.9 g
(1.78 mmol), DIPEA 1.24 ml (7.12 mmol) and 0.494 g (7.12 mmol) of hydroxylamine
hydrochloride were used as described in Example 2(d) to afford 0.8 g of the required
product. Percentage purity: 62.1 %, (M+1) = 570.0+1.

€) 2,6-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-3-(3,5-difluoro-benzene-

sulphonamido)-pyridine

2,6-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-3-(3,5-difluoro-benzene-sulphon-
amido)-pyridine, 0.8 g (1.40 mmol), was acetylated with 0.29 g (3.1 mmol) of acetic
anhydride using the procedure of Example 2(e) to afford 0.8 g of the required product.
Percentage purity: 47.3 %. (M+1) = 654.1+1.

f) 2,6-Bis-(4-carbamimidoyl-phenoxy)-3-(3,5-difluoro-benzene-sulphonamido)-
pyridine

2,6-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-3-(3,5-difluoro-benzene-
sulphonamido)-pyridine, 0.8 g (1.22 mmol), was reduced using the procedure of

Example 2(f) to afford 0.2 g of required product. Percentage purity (HPLC): 88.35 %,
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(LCMS): 93.37 %. 'H NMR (DMSO-de): § 6.6 (3H, m), 6.9 (1H, d), 7.05 (2, d), 7.35
(2H, d), 7.5 (3H, m), 7.8 2H, m), 7.9 (1H, d), 9.1 (3H, s), 9.25 (3H, 5), 10.5 (1H, 5).

Example 5.
2-(1-{2,6-Bis-[4-carbamimidoyl-phenoxy]-pyridine-3-carbonyl } -piperidin-4-yl)-

ethylamine
a) 2,6-Bis (4-Cyano phenoxy)-nicotinic acid ethyl ester

Potassium carbonate 1.58 g (11.5 mmol) was added to a stirred solution of 2,6-
dichloro-nicotinic acid ethyl ester 1.0 g (4.6 mmol) in 5 ml of DMF and stirred for 10
min. 4-Hydroxy-benzonitrile 1.36 g (11.5 mmol), dissolved in 5 ml of DMF, was added
dropwise to the stirred DMF solution and the flask was stirred at 80 °C for 4 h. The
reaction mixture was poured into ice-cold water and the result was partitioned using
ethyl acetate. The organic phase was washed with 1 M of Na,COs and saturated brine
solution, dried over sodium sulphate and concentrated. The oily residue was purified by
column chromatography using hexane-ethyl acetate (10 : 2) to afford 1.6 g of the
required product. Percentage purity: 84.8 %, (M+1) =385.1. '"H NMR (DMSO-dg): &
1.36 (3H, t), 4.22 (2H, q), 6.78 (1H, d), 7.06 (4H, d), 7.58 (4H, d), 8.21 (1H, d). ‘

b) 2,6-Bis (4-cyano phenoxy)-nicotinic acid

0.2 g (8.4 mmol) of lithium hydroxide was added to a stirred solution of 2,6-bis (4-

cyano phenoxy)-nicotinic acid ethyl ester, 1.6 g (4.15 mmol), in a mixture of 5 ml of

‘water and 2.5 ml of THF (2:1) at 5 °C and the contents were stirred for 3 h at RT. The

reaction mixture was washed with diethylether. 6 N HCI was added to aqueous layer
with stirring until the solution attained a pH of 2.The white precipitate obtained was
collected, washed with water and dried under reduced pressure to afford 1.1g of the
required product. Percentage purity (LCMS): 83.2 %, (M+1) = 357.0+1. '"H NMR
(DMSO-dg): 4 6.98 (1H, d), 7.26 (4H, d), 7.80 (4H, d), 13.22 (1H, brs).
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¢) (2-{1-[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-piperidin-4-yl} -ethyl)-

carbamic acid tert-butyl ester

A solution of 2,6-Bis (4-cyano phenoxy)-nicotinic acid, 0.335 g (0.94 mmol), in 5
ml of DMF was added dropwise to the stirred suspension of 0.489 g (0.94 mmol) of
benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBop) in 5 ml
of DMF and followed by N, N-diisopropylethylamine 0.242 g (1.88 mmol) while the
temperature was maintained below 5 °C during the addition. The mixture was stirred for
10 min and a solution of (2-piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (0.214 g,
0.94 mmol) in 2 ml of DMF was added. The mixture was stirred overnight at RT. The
solvent was concentrated under reduced pressure and the residue was dissolved in a
mixture of water (150 ml) and ethyl acetate (150 ml). The pH was adjusted to 2 - 3 with
6 N HCI and the phases were separated. The aqueous phase was extracted with ethyl
acetate. The combined organic phase was washed with 10 % solution of potassium
hydrogen sulphate followed by saturated sodium bicarbonate solutiona and saturated
brine solution, and dried over sodium sulphate and concentrated. The crude oily residue
was purified by column chromatography using hexane-ethyl acetate (10 : 2) to afford 0.4
g of the required product. Percentage purity: 36.3 %, (M+1) = 567.2. "H NMR (DMSO-
de): 8 1.35 (3H, m), 1.38 (9H, s), 1.65 (2H, m), 2.71 (2H, m), 2.95 (4H, m), 3.75 (2H,
m), 6.80 (1H, t), 6.95 (1H, d), 7.32 (4H, d), 7.68 (1H, m), 7.85 (4H, d).

d) 2-(1-{2,6-Bis-[4-ethoxycarbonimidoyl-phenoxy]-pyridine-3-carbonyl } -piperidin-
4-yl)-ethylamine |

Using (2-{ l-[2,6—bis-(4-cyan0-phenoxy)—pyridiné-3-carbonyl]-piperidin-4-yl}-
ethyl)-carbamic acid tert-butyl ester (0.4 g, 0.7 mmol) and following the procedure of
Example 1(d) afforded 0.4 g of the required product. Percentage purity (LCMS): 30.7
%. (M+1) =559.2.

€) 2-(1-{2,6-Bis-[4-carbamimidoyl-phenoxy]-pyridine-3-carbonyl} -piperidin-4-yl)-

ethylamine

i nhi biti on of
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5 2.8(3H,m), 3.1 (1H, m), 3.7 2H, m), 4.5 (1H, d), 6.9 (1H, d), 7.2 (1H, s), 7.4 (4H, 1),

7.9 (5H, brs), 8.05 (1H, brs), 9.3 (6H, s).

Example 6.
N-(4-Amino-cyclohexyl)-2,6-bis-(4-carbamimidoyl-phenoxy)-nicotinamide
10

Intermediates (a) and (b) are the same as in Example 5.

¢) (4-{[2,6-Bis-(4-cyano-phenoxy)pyridine-3-carbonyl]amino}-cyclohexyl)-
carbamic acid tert-butyl ester
15
Following the procedure of Example 5(c) 2,6-bis (4-cyano phenoxy)-nicotinic acid
0.335 g (0.94 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-butyl ester (0.2 g,
0.94 mmol) were used to afford 0.35 g of the required product. Percentage purity
(LCMS): 86.8 %, (M+1) = 553.6 (with BOC). "H NMR (DMSO-de): § 1.25 (4H, m),
20 1.38 (9H, s), 1.82 (4H, m), 3.18 (1H, m), 3.64 (1H, m), 6.74 (1H, d), 6.95 (1H, d,), 7.28 ,
(4H, dd), 7.82 (4H, dd), 8.08 (1H, d), 8.21 (1H, d).

d) 4-({2,6-Bis-[4-ethoxycarbonimidoyl-phenoxy]-pyridine-3-carbonyl }-amino)-

cyclohexylamine
25
(4-{[2,6-Bis-(4-cyano-phenoxy)pyridine-3-carbonylJamino } -cyclohexyl)carbamic
acid tert-butyl ester (0.35 g, 0.63 mmol) was used and the procedure of Example 1(d)
was followed to afford 0.3 g of the reqﬁired product. Percentage purity (LCMS): 40.2 %,
(M+1) =545.2.
30 |

€) N-(4-Amino-cyclohexyl)-2,6-bis-(4-carbamimidoyl-phenoxy)-nicotinamide
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DU145 nodel upon treatnment with the conmpound of Exanple 27 (for 15 days)

Conpound Wose{o/@sRwt h i nhibition of Exanple 27 (% 1.5 wgrkao®decdoss no/ kg
84.5 15 nmg/kg 75 5 In the PC3 xenograft study, the conmpound of

Exanpl e 27 caused significant and dose-dependent inhibition of tumor growh
as shown in Table 5. TABLE 5. 42imor grow h inhibition in PC3
nodel upon treatnment with the 10 conpound of Exanple 27 (for 21 days)
Compound 4-({2,6-Bis:[4-ethoxycarbonimidoyl-phenoxy]-pyridine-3-carbonyl } -amino)-

cyclohexylamine (0.3 g, 0.55 mmol) was used the procedure of Example 1(e) was

followed to afford 0.05 g of the required product. Percentage purity (HPLC): 97.07 %,

(LCMS): 81.64 %. 'H NMR (DMSO-dg): & 1.4 (4H, m), 1.95 (4H, m), 3.0 (1H, m), 3.7
5 (1H,m), 6.9 (1H, d), 7.0 (2H, d,), 7.3 (4H, m), 7.8 (6H, m), 9.25 (7H, m), 10.3 (1H, s).

Example 7.
3-{[2,6-Bis-(4-carbamimidoyl-phenoxy)-pyridine-3-carbonyl]-amino } -propyl-
amine

10 Intermediates (a) and (b) are the same as in Example 5.

¢) (3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino }-propyl)-carbamic
acid tert-butyl ester

15 Following the procedure of Example 5(c) 2,6-bis (4-Cyano phenoxy)-nicotinic acid
0.335 g (0.94 mmol) and (3-amino-propyl)-carbamic acid tert-butyl ester (0.163 g, 0.94
mmol) were used to afford 0.3 g of the required product. Percentage purity (LCMS):
78.7 %, M+1) = 513.5+1.

20 d) 3-{[2,6-Bis-(4-ethoxycarbonimidoyl-phenoxy)-pyridine-3-carbonyl]-amino}-

propylamine

(3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino } -propyl)-carbamic
acid tert-butyl ester (0.3 g, 0.58 mmol) was used following the procedure of Example
25  1(d) to afford 0.3 g of the required product. Percentage purity (LCMS): 38.6 %, (M+1)
=505.2.

e) 3-{ [2,6-Bis—(4-carbamimidoyl-pirlenoxy) -pyridine-3-carbonyl]-amino}-
propylamine |
30
3-{[2,6-Bis-(4-ethoxycarbonimidoyl-phenoxy)-pyridine-3-carbonyl]-amino}-

propylamine (0.3 g, 0.59 mmol) was used following the procedure of Example 1(e) to



of Exanple 27 Tunmor growth inhibition (%9 0.5 ng/kg 14 1.5 ng/ kg 44 5 ng/ kg
65 15 nmkg 62 4. Maxinum tol erated dose (MID) 15 An MID study was

per f or medwbah10y3g4gonpound of Exanpl e 27. The obj ecti ve pefyFidsgo/sdobsly was to
establish the maxi mum dose that does not induce drug related lethality
and/ or body wei ght |oss of nore than 20 % of baseline wei ght during the
study period of 14 days. The conmpound wa43 adm nistered at 1, 3, 10 and 30
ng/ kg once daily 20 in male athym c mce via subcutaneous route in 5 mce

each. Dosi ngff@d 0t 1Peg bk eehuired prodiicl PeRknt WXHP‘QC? 21 98/%, amiwswel ght
reduction was |esg than 2 % and no gross c es in clinical 9gns wer e

seen i ndi ca?7-Al % ocHNMB(RNMSOedeygy kg (Aamhed 85 (251, avad .48 CHMWD), 6.9 (1H, d),
2010/ 133748P4 T4 1149079/ PR093% 3381, m), 7.85 (6H, d), 8.3 (1H, d), 8.5 (1H, brs), 9.3 (7H,

brs).
5
Example 8.
3-{[2,6-Bis-(4-carbamimidoyl-phenoxy)pyridine-3-carbonyl]-amino } propionic
acid
10 Intermediates (a) and (b) are the same as in Example 5.
¢) 3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino}-propionicacid ethyl
ester
15 Following the procedure of Example 5(c) 2,6-bis (4-Cyano phenoxy)-nicotinic acid
0.5 g (1.42 mmol) and 3-amino-propionic acid ethyl ester (0.166 g, 1.42 mmol) were
used to afford 0.5 g of the required product. Percentage purity (LCMS): 30.7 %, (M +1)
=456.1.
20 d) 3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino}-propionic acid
3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino } -propionic acid ethyl
ester (0.5 g, 1.09 mmol) was deesterified using the procedure of Example 5(b) to afford
0.35 g of the required product. Percentage purity (LCMS): 71.6 %, (M+1)= 428 4.
25

e) 3-{[2,6-Bis-(4-ethoxycarbonimidoyl-phenoxy)pyridine-3-carbonyl]amino} -

propionic acid

3-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-3-carbonyl]-amino } -propionic acid (0.35
30 g, 0.81 mmol) was used and the procedure of Example 1(d) was followed to afford 0.3 g
of the required product. Percentage purity (LCMS): 38.6 %, (M+1) = 520.1 +2.



The preparation of the compounds of the invention is illustrated by the
foll ow ng Exanples. 5 EXAMPLES. LCMS data has been recorded in +ve node
unl ess otwenrwigB3Tent i oned. Exanple 1. PCT/F12010/000031

102, 6- Bi s- (4- car bam m doyl - phenoxy) - 3- (4-f| uor obenzene- sul phonam do) - pyri di
ne a) 2,6-Bis (4-cyano phenoxy)-3-nitro pyridi ne Potassium carbonate (2.09
g, 15.1 rnnol) was added to a stirred soddition of 2,6- 15Dichloro-3-nitro
pyridine (1.0 g, 5.3 mmol), dissolved in 10 mM of DWMF, at a tenperature of
5 C. The fl askfnag[B6iBis-etcdrbimikRideyinphhoky)pyriding 3tcarfoayRining } prépioyin o
phenol (1.26 g, 10.6 mmol), dissolved in 5 m of DW was added dropw se to
the reacti of°fti xture over a period of 10 nin and the flask was heated to 80
C for 10-12 h. The reaction m xture was poured into ice-cold water and the
product was extracted 20 with 250 mM of ethyl acetate. Ethyl acetate |ayer
was washed wi t B-{{&6-8is-&hethbxymasbanahidoybphendkgpyridjaer3ecaktaopgtlamaw }dr i ed over

o e« RePhRRA L SR aralf SR B et S T e h ch
was used lnfdnfaweaedaff&ﬂqplsf\g bh%&ec{dﬂfeﬂ%du@ﬂ%f‘deﬁﬁ%i?ﬁ I(HWB%(@\@G%dG)
7.06 (1H, d), 411

3- Ami no- 2, 6(1631\431 49761)%('10 %‘M‘MPMWB)@@@? (1H, no, é/oﬁ?dﬂﬂ méarﬁa%ﬁlﬂ aD2404) was

saded under Y098 SPINSHE phBhk PR B E35L0 B3R B1.5% 8 o,

of nethanol : et hyl acetate (1:1) at anbient tenperature and the reacti on
m Xt ur e was sti\r,\‘::edfor 1 h. The reaction mxture was filtered through
celite,'Qashed WEXHBE I of ethyl acetate and concentrated under reduced

pressure. Water . d W|th
et hyl acetate. Eﬁglggf:%?- a{t gaﬁbgglé@ﬁ{\?ggﬂ?ém Olgfhl y%%ggggW?é%%’

3-oxo-propylamine

Intermediates (a) and (b) are the same as in Example 5.
15
¢) 4-[2,6-Bis-(4-cyano-phenoxy)pyridine-3-carbonyl]-piperazine-1-carboxylic acid
tert-butyl ester

Following the procedure of Example 5(c) 2,6-bis (4-cyano phenoxy)-nicotinic acid
20  1.25 g (3.5 mmol) and piperazine-1-carboxylic acid tert-butyl ester (0.65 g, 3.5 mmol)
were used to afford 1.2 g of the required product. Percentage purity (LCMS): 95.6 %,
(M+1) =525.2 (with BOC). '"H NMR (DMSO-dg): 6 1.40 (9H, s), 3.30 (2H, m), 3.42
(4H, m), 3.61 (2H, m), 6.98 (1H, d), 7.35 (4H, m), 7.82 (4H, dd), 8.02 (2H, d).

25 d) 4-[2,6-Bis-(4-cyano phenoxy)pyridine-3-carbonyl]piperazine

4-[2,6-Bis-(4-cyano-phenoxy)pyridine-3-carbonyl]-piperazine-1-carboxylic acid
tert-butyl ester 1.2 g (2.28 mmol) was dissolved in 5 ml of DCM at 5 °C under inert
atmosphere. 0.7 ml of TFA was added over a 10 min period, while the temperature was
30 maintained at 5 °C. Stirring was continued for 1h at RT and reaction progress was
monitored by TLC. The reaction mixture was concentrated under reduced pressure and

the residual crude product was purified by column chromatography using chloroform:



34 washed with water followed by brine. The organic | ayer was dried over
sodi um sul phate to afford 0.95 g of the title product which was used for

t he next ywbepionssfagut further purification. | HNVR ( DVSOpg@)rno1d0desi2 ( 2H,
brs), 6.82 (1H, d), 7.15 (1H, d), 7.22 (2H, d), 7.34 (211, d), 7.80 (4H,

m. 5 c)
2, 6- Bi s- (4-cyano- phenoxy) - 3- (4-f | uor obert&ene- sul phonam do) - pyri di ne
4- Fl uoro benzene sul fonyl chloride (0.15 g, 0.77 mmol), dissolved in 2 m

of tetrahy détﬁilﬂ(fe@dte (8THD)as ehast RddRAd 09 @ofthe Eéq‘ﬁﬁe& gfdélhthPel‘éEntage urity

3-am no- 2, 6- (4- cyano 10 phenogﬁmﬁml di ne 77 mol
triethyl ani MM@) B8 %, M+b4 424d1) Wﬁg@sﬁbbrﬁ&p @rhymai2A€2dom), g,

0.77 I f F f
O Toe) LR HE 5 BHF o Pod LGS L ELRIROA A0, R L1 T T
et hyl acet atlél, bwashed with 1 N HC1 foll owed by saturated brine sol ut| on and

dried O\éer anhydr ous sodi um sul phate. The organi ¢ phase was concentrat ed
and the“crude product 1 5 was purified by colum chromat ography to afford

0.3 g of the. rgquipueg, @Qigg@légﬁxo- W&N@@Qﬁ)myﬂﬁpgézﬁllll %2 §Q)xo 7.12

(211, m, 7.25 (111, d) 56 (411 , 8.04
(411, m. propyl)carhg)nlc acid tert- butyl ester

2, 6- Bi s- (4- et hoxycar boni m doyl - phenoxy) - 3- (4-fl uor obenzene- sul phonam do) -
20 pyridine

2, 6- Bi s- (4- cy aneolptiemoky-terBbtdxfdattivn gi&ﬂﬁﬁ@— fopioHi PR THOg (Y4 incthol, 18- 3 O
(0 61 mmol ). was_added to 70 ml of ethanol (saturated with HCl gas at -25 O
and t hdOr eat®f shDMEwvas @‘*ﬁﬂéf‘m%%e forp SélfltefiéH%PeO@% ef0.42 gr(é&ﬁm@ﬁb@tf ature

overni ght . Jhg.3t duced pressure
to afford O. }E}@ B@Heﬁgl cr ugb%%r oduct | ch§%é E)gg F‘E]?@ (ﬁe next step
wi t hout purhyﬂrmbd:rantnaﬁ’elle((HmBaDé) 08 g Gy76 minol) %65 tMADME & R That was

S) 6- Bi s- (4-24ewedbnihg ggdition ef Hiiserraplethypming {PIREAL 027 81 A8 dwoBy r i di ne
30 WO 201G/HiRIRS WlipbtdrdrdGidd/iRAEd Belowas er arREl mdk ikt WhEk9Ra fét 10 ath O -

The reaction m xture was kglg) in tight vessel (sealed tube) at room
t enper &P ur @nd gsolugion ok 4-[FRBisddeyanaphenepeidiag 3watioanl Ibiperaripe (@4 gand

pur' 1 ed by eyaraLEONAZ ORAR SRl bl By Sl S HRUBRUER T PIE" SOl e
product. Peeatinh aggtube way ¢dn3ce1(tfﬂcﬁ)nde9&dﬂ16ed’@re{sh@\ﬁ)i paﬁﬁlcﬁn@d Yetwkdnl NVR
E])D!\/B?Odg) ( mters(? 56 m'j’ an((jl)ethﬁ acetgthSOdl)nl) after th(e Ii—'l w”Z adjusted to 21 13 wn?h 6N J 25 (7H
HCI. The organic phase was washed with 1 M Na,CO; and saturated brine solution,
20  dried over sodium sulphate and concentrated. The crude oily residue was purified by

column chromatography using hexane-ethyl acetate (10 : 2) to afford 0.45 g of the
required product. Percentage purity (LCMS): 10.3 %. (M+1) = 596.2 (with BOC).

) 3-(4-{2,6-bis-(4-ethoxy-carbonimidoylphenoxy)pyridine-3-carbonyl}-piperazin-
25  1-yl)-3-oxo propylamine ' |

(3-{4-[2,6-bis-(4-cyano-phenoxy)pyridine-3-carbonylpiperazin-1-yl}-3-0xo
propyl)carbamic acid tert-butyl ester (0.45 g, 0.75 mmol) was used and the procedure of
Example 1(d) was followed to afford 0.3 g of the required product. Percentage purity

30 (LCMS): 32.8 %, (M+1) =496.1.



Exanple 2. 2,6-Bis (4-carbam m doyl phenoxy)-3-(2-napht hyl

sul phonam do) -pyridine 10 Internediates (a) and (b) are the sane as in
Exanpl e w0 2010/133748 PCT/F12010/000031

2, 6- Bi s- (4- cyano- phenoxy) - 3- ( 2- napht hyl - sul phonam do) - pyri di ne 152- Napht hyl
sul fonyl chloride (0.17 g, 0.76 nmol) was added to a stirred solution of
3-am no-2, 6-bis (4-cyano phenoxy) pyridi4® (0.25 g, 0.76 nunol) along with
ot her reagents as nmentioned in Exanple 1(c) to afford 0.27 g of the

requi red produg) 3-{342 5-BivR4{Aatriaedoy]-phénoIP)- ())?lrl'dhnélB-%)irboﬁy 7}{61&5!21111 7 12
(111, d), 7.22 (2H, . d), 7.35 (211, dd), 7.44 (1H d),

(211, ), 831’501132%’.‘/ 9d1)“n68 56 (1H, s). 20 d)

2, 6- Bi s- (4- (N-hydr oxycar bam m doyl) - phenoxy) - 3- ( 2- napht hyl - sul phonam do) -
pyridine N, N-Diisopropyl ethylam ne (DIPEA) 0.36 m (2.08 mmol) foll owed by
144 ng 25 (2. 08-(4ﬂ{ﬁ,|6)bis>’(4 hg}bxpxgﬂbamhﬁéoyﬂylmhnoxh)bpﬁdlde-3msb<m§it}epipémzm Btirred

027 g (o S ARBOP IO DRONEP) 3 e RoH e BrRe R hEHNER 60 C

for 8 h. Thwasrmatvemb mfeﬁaurpz Bthe QLRERE pRdFRMt. PRALAL @9&&92 HPLE Sws%to
afford 0.35 g gvraoduct whi Ii:)h was used a? g nex step

wi t hout f ur%hélrc 9|9f§()2:1a%+ drﬂNNW:{W )1 (1o C2hhImpd $92H589, 3.3 (3B0m), WO
2010/ 133748p {1 %‘@9?@4‘29@85&.%@ (1 P4 S AYYE 98 (9; 4% [h, &b #34 TR!)

was added dro

2, 6- bi s(4- (Msh9deaekcs)k bam m doyl) - phenoxy) - 3- ( 2- napht hyl - sul phonam do) - pyr
|d| ne (0,359, 0.59 inml) in 5 mM of acetic acid at roomtenperature. The
reacti d? mixture was stirred 5 at roomtenperature for 2 h. The reaction

m xture was concE{g,ﬁﬁfeq@ under reduced pressure to afford 0.3 g (51.0 % of
t he crude product which was used for the next step w thout further

pur| fication. MB3-&4- {.[@MSB(Wecan‘rbmlm)‘mm-pheﬂoxybgyrldme 3-carbonyl]-amino}-

, 6-Bi s-(4- ﬁSérPfﬁQl%do %Iprgpy(fnoxg) - (2- napht hyl - sul phonam do) - pyri di ne 10

15 Intermediates (a) and (b) are the same as in Example 5.

¢) 4-{[2,6-Bis-(4-cyano-phenoxy)pyridine-3-carbonyl]amino} piperidine-1-
carboxylic acid tert-butyl ester

20 Following the procedure of Example 5(c) 2,6-bis (4-cyano phenoxy)-nicotinic acid
1.5 g (4.20 mmol) and 4-amino-piperidine-1-carboxylic acid tert-butyl ester (0.84 g,
4.20 mmol) were used to afford 1.7 g of the required product. Percentage purity
(LCMS): 74.6 %, (M+1) = 539.2 (with BOC).

25 d) 2,6-Bis-(4-cyano phenoxy)-N-piperidine-4-yl nicotinamide

Following the procedure of Example 9(d) 4-{[2,6-Bis-(4-cyano-phenoxy)pyridine-
3-carbonyl]amino} piperidine-1-carboxylic acid tert-butyl ester (1.7 g, 3.15 mmol) were
used to afford 1.3 g of the required product. Percentage purity (LCMS): 97.9 %, (M+1)

30 =439.1+1.



10 % Pd/C (0.1 g) was added under an atnosphere of nitrogen gas to

2, 6-bi s-(4-(Nacetyl hydroxycar bam m doyl) - phenoxy) - 3- (4 fl uor obenzene- sul pho
nam do) I 3 g (0.44 nmol) dissolved in 50 ni ng of 10
% Pd/ C vvapas(,]bagﬁ3ﬁﬁder nitrogen atnosphere and the reacti gﬁs@?ﬁh%ﬁ%el was
stirred under hydrogen pressure 15 (balloon) at roomtenperature for 3 h.
The reaction m xture was passed through 42lite, washed w th nethanol and
concentrat ed under reduced pressure The concentrate was purified using
rever se- phase i6ovisis ke %,ﬁ({ ih&d d
product. Per ceﬁft ?ggﬁgm Tt LO): )8 %15?1%%2\1%099%%111?82%/53?H ﬁNf?wy?

( DVBO- d6) : astrop}zlimarbarplca@lcbte(ﬁmylqayer 7.3 (2H, d), 7.5 (2H, d), 7.65
(211, n), 7.8 (3H, d), 8.0 (4H, 20m, 8.35 (1H, s), 9.03 (411, d), 9.2 (4H
s), 10.2 (111, s). Exanple 3.

2, 6-Bi s-(4-car Eaéﬂ-Budﬁybarbdit@MKiﬁ)) p3o;§18mq1abidqb11rNg§0Dphﬁﬁ@l%ﬂmﬁwg{m ne

25I nterrredl at es ga) and (b) .are

2, 6- Bi s-Y 4- EXPAA® WB%BIPSUQIB‘? d[}il ﬁ%ﬂ"?lﬁ@ngj@l(ﬁﬁtﬁﬁﬁld’é‘}mbﬁpﬂ Qibﬁér%g@i; nol i ne

sul f onyl ety Eknle 70Tl o ARA09ST dignéreijirg plasal utf on 30

of 3-am no-2,6-bis (4-cyano phenoxy) pyridine Usi ng
ot her reageB¢rselmg¢pue1a3c(thVIS&:(&icﬂ Yd, Ovis 1 ps 6@mtl.oned i n Exanpl e 1(c)
afforded 0.4 g of the required product. Ili NVR (DVBO-d6): 8 6.92 (111, d),
7.11 (1H, d) 7.18 (2H, d), 7.25 WD 2010/ 133748PCT/ F12010/ 000031 37 (1H,

(;) 987( ﬁ (5;4 ) {3- [74 g{Q d&kt(4 gd?o)@@aﬂ))&l'ﬂlmﬁﬂ)yl) Bh&i’ox@?_ﬁyn&t}xe 3lealbnyBH, M,
2, 6- Bi sLq 4- Wﬁirﬂlfp@%%la]r Tﬁwwymyl}mqm?yméte(rebw ¢8It ne- sul phonani do) -
5pyridine 2, 6-Bi s-(4-cyano phenoxy) - 3- (8- qui nol i ne-sul phonam do) - pyri di ne
0.4 g (0.77 mmol ), DIPEA 0.53 m (3.08 mml) and 214 ng (3.08 nmol) of
hydr gxyl ?21 ne ﬁiy(eiF{{@bI-b)s-E@eyampbeﬂmxg)pyhdms%mdnlamyt]ammo}plpendme 1-yl)-3-
2,6-bis ar pam (0]

3- (8- qui nol ?g’ﬁ’ep lﬁ%ﬁ%rmcc?ﬁ J%Vq{“mlﬁgteﬁ& ‘i%g’tﬂné Bmobe BYATexXYrmiBea npl e 2( d)

g gSaf1 f ir d OnyHr&chiride.202 U2 H2 hRSI9HLE DIPEL(G.87 2OL9PHIMY wetduséd 0 (ML) =
+
15  and the procedure of Example 2(d) was followed to afford 0.4 g of the required product.

Percentage purity (LCMS): 68.6 %, (M+1) = 676.3.

g) {3-[4-({2,6-bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-pyridine-3-
carbonyl}amino)-piperidin-1-yl]-3-oxo propyl}-carbamic acid teﬁ-butyl ester
20
{3-[4-({2,6-bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-pyridine-3-carbonyl } -
amino)-piperidin-1-yl]-3-oxo propyl}-carbamic acid tert-butyl ester 0.4 g (0.59 mmol)
was acetylated with 0.123 g (1.2 mmol) of acetic anhydride. The procedure of Example
2(e) was followed to afford 0.45 g of the required product. Percentage purity (LCMS):
25  40.0 %, (M+1) = 660.2+1 (de-boc). ‘

h) [3-(4-{[2,6-Bis-(4-carbamimidoyl-phenoxy)pyridine-3-carbonyl}-amino}-
piperidinyl)-3-oxo propyl]carbamic acid tert-butyl ester

30 {3-[4-({2,6-bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-pyridine-3-
carbonyl}amino)-piperidin-1-yl]-3-oxo propyl}-carbamic acid tert-butyl ester 0.45 g



e)

2,6-Bis-(4-(N-acetyl hydroxycar bam m doyl) - phenoxy) - 3- (8- qui nol i nesul phonam
do) - pyri dvBeo10/133748 o ~ PCT/FI2010/000031

2, 6-Bi s- (4- (N-hydr oxycar bam m doyl) - phenoxy) - 3- (8- qui nol i ne- sul phonam do) -
pyridine 0.4g (0.68 nu-nol) was acetylated with 0.14 g (1.36 mmol) of
acetic anhydride using the procedure of 4%anple 2(e) to afford 0.4 g of the
requi red product. Percentage purity: 38.6% (M1l) = 669.1+1.

g, g- gg S- E j— aﬁfq)mnﬁaq ﬁaséiedpdfhﬂrlgmsb )r;gahg ﬁrdfudhﬂrﬁb'f Eﬁaxﬁpingbigm@Bfféiﬁl)Q.pgbflﬂieEe _
, 6- Bi s-(4- acet roxycar bam m doyl) - phenoxy) - 3- ( 8- qui nol i nesul phonami
do) - pyri di néﬁqﬁl.rﬂ B%éﬁg%gerﬁ?fﬁfige REA’y (Iﬁé@g(ﬁo&%?/%é%ﬁ)e:gﬂ@gébure of Exanpl e
252(f) to afford 0.2 g of required product. Percentage purity (HPLC): 95.88
% (LCVB): 97.3 % NVR (DMBSO-d6): 6.5 (2H, d), 6.85 (1H, d), 7.25 (2H, d),
7.55 (3H, n), .7(41R.6:Bis-(4ZcBbimishidayl;pRnexy)fytidind-3-c8rbdbyl]-aind})y, 8.4 (1H,

d, 8.9 1H, d). -1 (4H .9.2 (4H, d), 9.65 (1H, brs). 30Exanple 4.
2? 6- Bi s%( S-BIQFIB%EW%3 Ewaa%fBW) - 3E (3, 5- zji f1 uor oE benzene- sul phonani do) -

pyridine WD 2010/ 133748PCT/ F12010/ 000031 38 Internediates (a) and (b) are
the sane as in Exanple 1. C

N-[2,6-Bis-(4-c QSrEE X YRS W%qvad frog [B1(4- {2%-Bisf(Hrreranbmidoyhpbernokphani de
53, 5-di f | Q ). d t
stirr eld sgf) tP%‘E?%‘?g??gm'@%}g@hﬁdlgﬁ?@‘é‘ndg M#%%ﬁ%@%‘? gé?rﬁ'%&zgees% 3, :

2.35 mol ) @2ign(@.31 hempbagmgttke prodedueact Exumpsiont)to affsrdde9ss iglgthd n Exanpl e
Q) 6. 96 riege podyct Respeniass Pu AR Say7 %%, GANDFES S %o FHOSMETHL
%,06- Bi sd% 4- Dl\ll\-dﬁyél(%:xay%:gr(%%rgl ?n 1d%§/21}§’-nﬁ))ﬁg'r?c§>i§li 5“313&'%,(%P-I’dri“¥’|3u20933’6“ h%’gn((zals{fjl phon
ani do) - pyr i @ thd (2H, d), 6.9 (1H, d), 7.05.(1.H, s), 7.2 (1H, s), 7.4. (3H, m), 7.9 (5H, s), 8.3 (2H, .

Bl? [92,96- Bi s-écﬁ:g.gg?&q’pﬁenoxy) -pyridin-3-yl] -3, 5-difl uoro-benzenesul f onam de

15 Example 11.
N-[1-(3-amino-propyl)piperidin-4-yl]-2,6-bis-(4-carbamimidoyl-phenoxy)-

nicotinamide

Intermediates (a) to (d) are the same as in Example 10.
20
e) [3-(4-{[2,6-bis-(4-cyano-phenoxy)pyridine-3-carbonyl]amino} piperidine- 1-yl)
propyl] carbamic acid tert-butyl ester

0.117 g (0.85 mmol) of K,CO3 and N, N-diisopropylethylamine 0.072 g (0.56 mmol)
25  followed by 0.201 g (0.85 mmol) of (3-bromo-propyl)-carbamic acid tert-butyl ester,
dissolved in 5 ml of DMF, were added to a stirred solution of 0.373 g (0.85 mmol) of
2,6-bis-(4-cyano phenoxy)-N-piperidine-4-yl nicotinamide, dissolved in 5 ml of DMF
over a period of 15 min at 20 °C. Reaction mixture was allowed to attain RT and heated
to 45 °C for 2 h. The reaction mixture was concentrated under reduced pressure to
30  remove the solvent. The residue was partitioned between water (150 ml) and ethyl
acetate (150 ml). The organic phase was washed with 1 M Na,COj3 and saturated brine

solution, and dried over sodium sulphate. The solution was concentrated and the oily



15 (1.78 mmol ), DIPEA 1.24 m (7.12 mmol) and 0.494 g (7.12 mmol ) of
hydr oxyl am ne hydrochl ori de were used as described in Exanple 2(d) to

afford 0\80901@‘/13},&:;@ requi red product. Percentage puritypc®gbifmoodtl) =
570. 0+1

2, 6- Bi s (4- (N-acetyl hydr oxycar bam m doyl) phenoxy) - 3- (3, 5-di f | uor o- benzene?2
0 sul phonam do) - pyri di ne
2, 6-Bi s- (4- (N-hydroxycar bam m doyl) - phenoxy) 3-(3,5-di fluoro-benzene-sul pho

nami do) - pyr iegidoe wab pbrified By ékﬂmmhquaw@aﬂ@aismgaie&dneﬂéﬁlﬁl Atetd® @O( 3) fo nmol )
of acetic anhydrlde usi ng the procedure of Exanp M%s tooafford .8 g of
the requi r QA Geftrot Of@SF‘él”éréﬁPEf@é‘C‘ngWF‘%‘ag%Hu@Y%c 172.3 %M+ T, 0

2, 6- Bi s- (4- gy fgm m doyl - phenoxy) - 3- (3, 5-di f| uor o- benzene- sul phonani do) -
pyrldlne

302, 6-Bi s-(4- (N-acetyl hydr oxycar bam m doy1) - phenoxy) - 3- (3 5-di f | uor o- benzen

o ool PSS 05) < DUELS B G e e BB St bR o g

purity (HPLG en&g_%ﬁ)%op MRi2010/ 133748PCT/ F12010/ 000031 39 (LCMB): 93. 37
% 114 NVR ( d6 6.6 (3H, m), 6.9 (1H d), 7.05 (2H d), 7.35 (2H,
d), 7.5 (3H m, 7 8 (2H, m, 7.9 (1H, d), 9.1 (314, s) 925(3H s), 10.5

(it o) Sl c B AL O ot 1Bl i
phenoxy) - ni pmpylm tarbaficthcil feyttbuegd tester (004504, 8573 mmot pwidisat and tHerocediite. &f

nmol ) mas ded t stlrred sol ytion_of 2 6- dichloro-njcotinic acid ethyl
ester 1% gFpampe vsas foflagvagt to g torsh it 3 Thg TeApiSe ProfuatioPefpgntage purity

4- Hydr oxy- b@@\@@) 566l %, 3P Hagddp nmol), dissolved in 5 m of DW, was
added dropwi se to the s(tlrred DMF solution and the flask was stirred at 80

C for 4 h. The reactlon m xture was poured into ice-cold water and the
weh 1M of " neDOHPRRanR ey Db ne SEr Pt AR PSR sul phat e
and concentma@tﬁﬁmla'&e oily residue was purified by colum chronmat ography
usi ng h1esxane-et hyl acetate (10 : 2) to afford 1.6 g of the
3-(4-[{2,6-bis-(4-ethoxycarbonimidoyl-phenoxy)pyridine-3-carbonyl } amino]-

piperidin-1-yl) propylamine (0.3 g, 0.60 mmol) was used by following the procedure of

Example 1(e) to afford 0.12 g of the required product. Percentage purity (HPLC): 92.11

%, (LCMS): 90.51 %. "H NMR (DMSO-de): 5 1.8 (2H, m), 2.0 (5H, m), 2.9 (2H, m),

20  3.15 (4H, m), 4.0 2H, m), 6.9 (1H, d), 7.35 3H, d), 7.85 (3H, m), 8.0 (3H, brs), 8.2
(1H, d), 8.5 (1H, d), 9.3 (7H, d), 10.1 (1H, brs).

Example 12.
(2-{1-[2,6-Bis-(4-carbamimidoyl-phenoxy)-pyridine-4-carbonyl]-piperidin-4-
25  yl}-ethylamine

a) 2,6-bis (4-Cyano phenoxy)-isonicotinic acid ethyl ester

Potassium carbonate 3.17 g (23.0 mmol) was added to 2,6-dichloro-isonicotinic
30 acid ethyl ester 1.0 g (4.6 mmol), dissolved in 5 ml of DMF, and stirred for 10 min. This
was followed by the dropwise addition of 4-hydroxy-benzonitirle 1.64 g (13.8 mmol),
dissolved in 5 ml of DMF, followed by stirring at 100 °C for 3 h. The reaction mixture



requi red product. Percentage purity: 84.8 % (M+l) =385.1. 114 NMR
(DVBO-d6): 1.36 (3H, t), 4.22 (214, q), 6.78 (1H, d), 7.06 (4H d), 7.58
(4H, d), Wodbidibhhsgd) . 20 b) 2,6-Bis (4-cyano phenoxy) - pc¢@iioné/gooasii d
0.2 g (8.4 nmml) of l|ithium hydroxide was added to a stirred solution of
2,6-bis (4- cyano phenoxy)-nicotinic acid ethyl ester, 1.6 g (4.15 mol),
ina mxture of 5 m of 25 water and 2.550 of THF (2:1) at 5 C and the
contents were stirred for 3 h at RT. The reaction m xture was washed with

di et hyl et heivas folled{ato Vrscobdiva@r b aatRRdSyiLPMRY] A6kihald. Thé bighfid phatd Wad he
solution attained a EH of 2. The white gr eci pitate obtai ned was .col | ect ed,

washed wi t hwaghedwitihh MiNaZeO1aesaturatgd, ene prlation, deed evesfspdinm sulphgteodnd: he
ired : i: : .20 % MEl) = 357.0+1. 1H NWVR
30DV ob) HiEhra RS0 idle by Hletieg Y Bl iibhhipgralBl uiid ¢ )
E/\lz) éOé_O/ 1?25@&9@?@%%% (000B affdrd 0.4cg oiE)tBe r?qllirec_l prod_u(cjt_. Perzenti%e purit% 5
, 6-Bi s-(4-¢ -phenoxy) - pyrj di ne- 3- carbany1] - pi per.i di n- 4- - et -
car bani acflégﬁsgtggb{x?"yf K’é*slg \eér?’sg' 1§L§r ﬁi‘ ﬁ@ﬂRépx’éé%‘%B\% 1¢de. @%%4-44 (2H, 31/),
phenoxy) - ni g9k (Mi1Cd)ag0d 219; B3769 49; 4 mol), in 55 m of DV was added

dropwi se to the stirred suspension of 0.489 g (0.94 mmol) of
benzotri azol - 1-yl -oxytripyrrolidi nophosphoni um hexaf | uor ophosphat e ( PyBop)

in 5 nm of DVF f.ol | awed [V, N-diisopropyl ethylam ne 0.242 g (1.88
mol ) whil e th%)a?’g#ﬁse¢4é %%“8*&%20’9@1‘%%@8 %Efi’ow 5 C during the addition.
The m xture was stirred for 10 mm and a sol uti on of
(2-piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (0.214 g, 10 0.94
mol ) WP 2 m O 2403 waEob 9k & @-biv (ECirana pheaowasisenicqtinigiacid ethyil eptar veas RT.
The sol vent AR 1 due was

di ssol ved i?\@?’n&% ar eHgfa( Bﬁ&o&?ﬂ%ﬁg%ﬁ%ﬁl&%ﬁ )§§%§Pﬁa@g é)ttfgl? e(lrfglglr ). The pH
was adj ust eptotect2'H NMR{DMS®-)HET.2ar(@H] o7 5B ¢4dsd)\@ 82 (4dpd) at ed. The
aqueous phase was extracted with ethyl acetate. The conbi ned organic phase
was washed with 10 % sol ution of potassium 1l 5 hydrogen sul phate foll owed

by saturated sgdpum- i,GZBIsb(QL’@hﬁo%ﬁéﬂﬂx&?ﬁﬁidﬁﬂ&4&%¥%ﬁ§%ﬁ9e lihéla-ﬁpéthstli-on, and

dried over sodium sul phate and concentrated. The crude oily reésidue was
purifid® bycaamigacidiershutybeiteiphy usi ng hexane-ethyl acetate (10 : 2) to.
afford 0.4 g of the required product. Percentage purity: 36.3 % (Mtl) =
567.2. 1HNWR (DVMBQd6): 1.35 (3H, m), 1.38 (9H, s), 1.65 (2H, m, 2.71 (2H,
(rB, 3 gg 24111411,2,6%5 (gfcggmo;thbn&@DFis,onﬁoﬂﬂic(aﬂcL(OB)g, 0B4YhmbDHNnd @2-piperidh-44H,
2.(1-{2,6-Bi ?Eﬂﬂ@%@@éﬁﬁ%&%gw @Hegﬂga((}f‘} ByRalywers coupled weingithe pi per i di

n4-yl) - et hydragddag: FRiple $(@) to afford 0.4 g.of the required product. P t i
{142, 6- bi s- £4- cg/ano- phenOXf/ 2§)g/ri di .ne-g?,- car lpoqnyl] Ppi peri 8ricﬁr-lzalgyﬁ)lllr}ty
20 (LCMS): 79.0 %, (M+1) = 567.2 (with—BOC). 'H NMR (DMSO-dg): § 1.15 (2H, m),
1.38 (9H, s), 1.62 (2H, m), 1.75 (1H, m), 2.74 (1H, m), 2.88 (3H, m), 3.55 (1H, m), 4.42

(1H, m), 6.80 (1H, m), 6.89 (2H, s), 7.35 (4H, d), 7.84 (4H, d).

d) (2-{1-[2,6-Bis-(4-(N-hydroxy-carbamimidoyl)-phenoxy)-pyridine-4-carbonyl]-
25  piperidine-4-yl}ethyl)carbamic acid tert-butyl esters

(2-{1-[2,6-Bis-(4-cyano-phenoxy)-pyridine-4-carbonyl]piperidine-4-yl } ethyl)-
carbamic acid tert-butyl esters (0.4 g, 0.70 mmol), hydroxylamine hydrochloride (0.194
g, 2.8 mmol) and DIPEA (0.36 g, 2.8 mmol) were used and the procedure of Example
30  2(d) was followed to afford 0.3 g of the required product. Percentage purity (LCMS):
59.2 %, (M+1) = 633.3+1.



ethyl)-carbamc acid tert-butyl ester (0.4 g, 0.7 mmol) and follow ng the
procedure of Exanple 1(d) afforded 0.4 g of the required product.

Per cent agQoRyio/i3y746LCVME) 1 30.7 % (Mrl) = 559.2. WO  pCT/F12010/000031

2010/ 133748PCT/ FI 2010/ 000031 41 Usi ng _

(2-(1-{2, 6-bi s44- et hoxycar boni m doyl - phenoxy] - pyri di ne- 3-car bonyl } pi peri din
-4-yl)-ethylamne (0.4 g, 0.71 mmol) andfoll owi ng the procedure of Exanple
1(e) 0.05 g of the required product was obtained. Percentage purity (HPLC):

93.52 % (LCVR): (26l ftz§6 Bis- (4-m%é?ylh%%d&bmﬁnﬂdo?l)(ﬁbho{%peﬁdﬁé 4(2H, m),
1.85 (2H, m), 52.8 (3H.  m m 211 , 1H, 6.9
(111, d), 7°azb((er-p1§9rldu7€A Y(lkﬂlhylicyrbalm@a%mrt bmt§§estess 05 (1H, brs), 9.3 (6H,
s). Exanple 6. :

I\R(4- Arrinﬁo- cycl ohexyl) - 2, 6- bi s- (4-car bam m doyl - phenoxy) - ni coti nam de 10

| nt er medi at es @ajl- @:@B@sb(ﬂ mﬁydmgy-smmldbm)lﬁhmmy@ p9ridine-4cgartiohyl]{
[ 2, 6-Bi cycl ohexyl)- carbam c

, 4- 3-carb [ -
hot d tert  RBYRIBE RoT ST eBrbept B it b et Bt @470 TRan S Ahrinie o bi s
(4-cyano ph@npmobs '%(O@S'rﬂﬂn@l)%@hé%tg aﬁﬁy‘iirme(&rx%ﬂth@w&dlﬁ@@f}sxamople 2(%%') er o

(4-am no- cycl ohex carbam'c acid tert-butyl

used to affaffqydd) goétlwfreqmedrquuqt éﬁrmmga@untyﬂémé&l égé %uENIt1) £ LCVB) :
86. 8% (I\/Hrla 6 (wwth BOC). Il NWVR (DMSO-d6): 6 1.25 (4H, m, 201.38
(9H, s), 815—3( 11 m, 3.18 (1H, m, 3.64 (111, m, 6.74 (111, d), 6.95
(1H, d,), 7 28 (411 dd), 7.82 (4H dd), 8.08 (111, d), 8.21 (1H d).

d) 4-({2,6-Bis: [ car boni m _doyl - phenox ridi ne 3- car bonyl } - am no) -
cycl ohexyl ani n% |](} {S"({“anﬁbaﬁi“g11 Q- WW%B@H%‘ S msarbanyHeriperiding-bony | |

dsed and ¢ L%?%%%&%ﬁ%&g@?ﬁ VL8 s ol loved to afford 0.3°g of the
requi red product. Percentage pur ity (LCVB): 40.2 % (M+l) = 545. 2.
(2-{1-[2,6-Bis-(4-(N-acetylhydroxy-carbamimidoyl)-phenoxy)-pyridine-4-
carbonyl]-piperidine-4-yl}ethyl) carbamic acid tert-butyl esters 0.3 g (0.41 mmol) was
15  reduced using the procedure of Example 2(f) to afford 0.17 g of required product.

Percentage purity (LCMS): 59.3 %, (M+1) = 601.3.

g) 2-{1-[2,6-Bis-(4-carbamimidoyl-phenoxy)-pyridine-4-carbonyl]-piperidine-4-
yl}ethylamine
20
The —Boc group was removed from (2-{1-[2,6-Bis-(4-carbamimidoyl-phenoxy)-
pyridine-4-carbonyl]-piperidine-4-yl } ethyl)carbamic acid tert-butyl esters 0.17 g (0.31
mmol) using the procedure of Example 9(d) to afford 50 mg of the required product.
Percentage purity (HPLC): 95.99 %, (LCMS): 98.52 %. '"H NMR (DMSO-de): 5 1.1
25 (2H,m), 1.5 (2H, m), 1.6 (2H, m), 1.75 (1H, m), 2.7 (1H, m), 2.85 (2H; m), 3.05 (1H,
m), 3.55 (1H, m), 4.4 (1H, m), 6.9 (1H, s), 7.4 (4H, d), 7.75 (3H, brs), 7.85 (4H, d), 9.3
(8H, s). |

Example 13.
30 N-(4-Amino-cyclohexyl)-2,6-bis-(4-carbamimidoyl-phenoxy)-isonicotinamide

Intermediates (a) and (b) are the same as in Example 12.



WO 2010/ 133748PCT/ F12010/ 000031 42 4-( {2,6-B s- _
[ 4- et hoxycar boni m doyl - phenoxy] - pyri di ne- 3- car bonyl } - am no) -

cycl ohexwyanhigi36fg3 9. 0.55 nmmol) was used the proceduper@ioryainie 1(e)
was followed to afford 0.05 g of the required product. Percentage purity

(HPLO): 97.07 % (LCMB): 81.64 % Ifl NWVR (DMBO-d6): 1.4 (4H, m), 1.95
(44 m, 3.0 (111, m, 3.7 5(1H m, 6.9%Z1H d), 7.0 (211, d,), 7.3 (4H
m, 7.8 (6H, m, 9.25 (7H, m, 10.3 (111, s). Exanple 7. 3- {

[ 2, 6-Bi s-(4-carban1'm'doy| phenoxy) pyridi ne- 3-carbonyl ] -ani nol - propyl -

am ne 1 Ol nternedi ates Jﬁ and are the sane as in Exanple 5. c)

(3-{[ 2, 6- Bi s-(9-&HAS-Bis ng}o-pmnoayhpszrgilmw@nwm}mmMcy@obwh)) car bami ¢

acid tert-b r I ng the procedure of Exanple 5(c) 2,6-bis
(4-Cyano ph’égrﬁ%{)é(ny)%sd%ﬁc%{[ bﬁggeéggd 0.335 g (0.94 nmmol ) and

(3-am no-propyl)-carbamc acid tert- butyI ester (0.163 g, 0.94 mol) were

fford f the require roduct., Percentage purit L
gge(; E%)O a%i; ggé&%ggez_anoz%eyo)gy) 1son(1jco%mc acid (0.428 g, 1.2 m?nol)pand “4 >:a.m(mo-

3-{[2, 6-Bi Scﬁfoh%kﬁ?—é%%%%ﬂeﬁ%tyl%é?@‘%ﬁ W%ﬂhﬂﬁ)‘lf\w&%r ga&x&bmﬁg’m@'

propyl am ne 4-cyano- phenoxy) - pyrid
- car bonyl ] alr!mn‘tdurﬁpoﬂfa’gall)plcéfcbmﬁford(ﬁ g ef the beguyried psddaict. Perc8ntgge purt® nmol )

f th
fequired prodas *epianMEa iR £y RRRIMSS 4% | 25k h5gdaoh 3l o) 3.
{ [2,6-B i 1ss4{l4maﬁpam4mlﬁos)l 2 BOGIEXM),- 3T (201, 9); 3701 RORY, d.78 @M, 91728
Propyl & ne 305, 7.35 (3H, ), 7.85 (4HL d), 7.95 (11 5). 8.60 (1H, brs).

d) (4-{[2,6-Bis-(4-(N-hydroxy-carbamimidoyl)-phenoxy)-pyridine-4-carbonyl]-

amino }cyclohexyl)carbamic acid tert-butyl esters

15 (4-{[2,6-Bis-(4-cyano-phenoxy)-pyridine-4-carbonylJamino } -cyclohexyl)-carbamic
acid tert-butyl esters (0.276 g, 0.70 mmol), hydroxylamine hydrochloride (0.208 g, 3.0
mmol) and DIPEA (0.387 g, 3.0 mmol) were used and the procedure of Example 2(d)
was followed to afford 0.7 g of the required product. Percentage purity (LCMS): 47.3 %,
(M+1)=619.2. '

20

e) (4-{[2,6-Bis-(4-(N -acetylhydroxy-carbamimidoyl)-phenoxy)-pyridine-4-

carbonyl]-amino} cyclohexyl)carbamic acid tert-butyl esters

(4-{[2,6-Bis-(4-(N-hydroxy-carbamimidoyl)-phenoxy)-pyridine-4-carbonyl]-
25  aminojcyclohexyl)carbamic acid tert-butyl esters 0.6 g (0.96 mmol) was acetylated with
0.2 g (2.0 mmol) of acetic anhydride using the procedure of Example 2(e) to afford 0.65
g of the required product. Percentage purity (LCMS): 59.4 %, (M+1) = 703.2+1.

f) (4-{[2,6-Bis (4-carbamimidoyl-phenoxy)-pyridine-4-carbonyl]amino} cyclo-
30  hexyl)-carbamic acid tert-butyl esters



WO 2010/ 133748PCT/ F12010/ 000031 43 afford 0.12 g of the required product.
Percentage purity (HPLC): 92.98 % (LCM5): 97.61 % Ifl NVR (DMVSO d6):

1.8 (2H Wbo2odyB87462H, m, 3.45 (2H m, 6.9 (1H d), 7p@rfeddiesdes1’- 2 (1H
d), 7.3 (4H m, 7.85 (6H d), 8.3 (1H. d), 8.55 (1H brs), 9.3 (7H, brs).
3_ .

5 Exanpl e 8.

[ 2, 6-Bi s-(4-carbam m doyl .
acid 1 Olnternediates (a) and (b) are the sane as in Exanple 5.

3-1[ 2, 6-Bi s- (4(40{/[arﬁeBrsk(éF(Nég@et)plyydrdxyqaﬁﬁarﬁmlb@yiybhmﬂgrﬁp}ncﬁ%fl{sﬂc(@tgogﬂging

- phenoxy) pyri di %&- 3- car bony1} - ani no} pr opi oni ¢
c)

Sﬁgﬁgxif L BRI SR st nE Pt bl 5sterh .03 &40 Weseducsdiby ot hyl
ester (0. 168sigp tht pf'(?ceﬂmélo)f E&‘a%)%sebﬁﬁcb Lffor 0. ?ﬁ/g %‘é@ﬂﬁgér&f}ﬁ 8%&91?5?@

product .

Percentage purity (L

30.7 %

[ 2, 6- Bls_(4muynﬁbcbﬁﬁn@k9?@myﬁﬂdFdQJQ#darbonyl] ami no}-propionic acid

{ [2,6-

ethyl ester (0.5 g,

(LCVB) :

acid

s- (4- cyano- phenoxy) - pyri di ne-3 -car bonyl ]
1.09 mmol) was deesterified using the procedure of
Exanpl e 5(b) t® KB xHi- %@oﬁe@fl) -2 JBebis- ?ﬂ@érbﬁﬁuﬂiﬂ@g%enofﬁfﬁ&ﬂ&ﬁﬁﬁm@dg ity
71.6 % (Ml)= 42

is-(4-ethoxycarboninidoyl

4. 25 e)

Exanpl e 1( djyridiree- 4-ohdbonyd§hrmnohéjf0m11éxﬁ)3a@amﬁc idi@tdi‘@lﬁmyll’@darpﬂ 668¢g0.93

; 8;8?2%%% 4 8\'3%29 )lj}égg'tgws %ﬁ%‘%{fe of I:ZxaISB{H- 39)(d) to agfordl 0. 23 mg 3?0 he required product.

15

20

25

30

Percentage purity (HPLC): 94.36 %, (LCMS): 96.21 %. 'H NMR (DMSO-d¢): 6 1.4
(3H, m), 2.0 (4H, m), 3.0 (2H, m), 3.75 (1H, m), 7.26 (2H, s), 7.4 (3H, d), 7.86 (3H, d),
8.0 (3H, brs), 8.72 (1H, m), 9.30 (6H, d).

Example 14.
N-(4-aminocyclohexyl)-2,6-bis[4-(N-hydroxy-carbamimidoyl)-phenoxy]-

isonicotinamide
Intermediates (a) to (d) are the same as in Example 13.

) N-(4-aminocyclohexyl)-2,6-bis[4-(N-hydroxycarbamimidoyl)phenoxy]-

isonicotinamide

The —Boc group was removed from (4-{[2,6-Bis-(4-(N-hydroxy-carbamimidoyl)-
phenoxy)-pyridine-4-carbonyl]-amino} cyclohexyl)carbamic acid tert-butyl esters 0.25 g
(0.41 mmol) using the procedure of Example 9(d) to afford 0.115 g of the required
product. The crude product was purified by reverse-phase preparative HPLC to afford
0.115 g of the required product. Percentage purity (HPLC): 97.73 %, (LCMS): 94.78 %.
"H NMR (DMSO-de): 6 1.4 (4H, m), 1.9 (4H, m), 3.0 (1H, m), 3.75 (1H, m), 7.20 (2H,
s), 7.36 (4H, d), 7.76 (4H, d), 7.9 (3H, brs), 8.5 (2H, m), 8.68 (1H, d). 11.0 (2H, s).

Example 185.

phenoxy)pyrldlne 3 -carbonyl] am nol propionic

- p.r opi oni ¢ aC| dh ( (Z)B&E'éggp (s Wa?}&ﬁ?%\g@ 63%/18 4dé f’%ﬁg&%}ﬁ@@é’é‘lx Zm no}

3-

-am no) - propi onic acid



44 f) 3- {

[ 2, 6- Bi s-(4-carbam m doyl - phenoxy) pyri di ne- 3- car bonyl ] am nol propi oni c aci d
3-{[ 2, 6- Byo20fyBsHagxycar boni m doyl - phenoxy) pyri di ne- 3- carhamohd/@shiiol - 5
propionic acid (0.3 g, 0.57 mvl) was used and the procedure of Exanple
1(e) was followed to afford 0.15 g of the required product. Percentage
purity (HPLC): 95.73 % (LCVMB): 97.10 %5&%R (DVMSO-d6): 8 2.3 (1H, m, 3.5
(111, m, 6.9 (111, d), 7.04 (1H, s), 7.22 (111, s), 7.4 (311, m, 7.88
(2H, d), 8.36 (1N:[1d}ranSinbBufyiyl) pipkridi-Byl]At6-bid)4-cakbintmmBbApRenoRy]-{ 4-

[ 2,6-Bi s-(4;carbam m doyl - phenoxy) - pyri di ne- 3- car bony1] - pi perazin-1-y1l1-3-0
x0- pr opy!| aniSRBICPHRAMIARdi ates (a) and (b) are the same as in Exanple 5. 15
c) 4-[2,6-Bis-(4-cyano-phenoxy) pyri di ne-3-carbonyl] - pi perazi ne-1-car boxylic
acid tert-butyl ester Follow ng the procedure of Exanple 5(c) 2,6-bis

(4- cyano phenoxyJnterimediatesi(e) acli (B) 2@ tHe 2megas(id Fxampid 2. and

pi per azi ne-1-carboxylic acid tert-butyl ester (0.65 g, 3.5 mml) were used
to afford 1.2 g of the required product. Percentage purity (LCMB): 95.6 %

Mr1) =525.2 (@ 311 B0Bis. (4 Sheri@n3f. (2H, M),
g.42)(411, n)(wﬁgﬁ’(sz, Mn%%”%?%ﬁ%“qg%4%%%@9%%%@7@3%??4&1, dg)),

8.02 (2H, dyarboediy agidtertéupi esters- cyano
phenoxy) pyri di ne- 3- car bonyl ] pi perazi ne
442, 6- Bi s- (4- cyano- phenoxy) pyri di ne- 3- car bonyl] - pi per azi ne- 1- car boxyl i c
acid tert-buty? 6dss @-Cgand phetidxyddsommatihicvid @.39, ve&rl hmod aft 4afmikeM at 5 C
under inert.ahg%sphere. added over a 10 mm period, while

0.7 m of TFA
the tenper abiBf R&é-%@%llﬁ?‘aﬂﬁgbbwl i (0884 1 A o) SR onnled UsBe | h at
RT and T eactkQrodiago?ERatpR ST blfoRf 895 TofiheTBGAIFEARN PUothlibe Was

concentrated under reduced pressure and t r esi pro was
purified bypwiy (heMSr BhhbeMaphy 439i2ng (with@QRE0! FINMREDMSO-dg): § 1.40

20107 1337486 T YT U346 (41, m), 3.82 (1H, m), 7.26 (2H, 5), 7.34 (4H, d), 7.85 (4H,
d), 8.64 (1H, d).
15
d) 2,6-Bis (4-cyano phenoxy)-N-piperidin-4-yl-isonicotinamide

The —Boc group was removed from 4-{[2,6-Bis-(4-cyano-phenoxy)-pyridine—4-
carbonyl]amino}-piperidine-1-carboxylic acid tert-butyl ester 0.29 g (0.53 mmol) using
20  the procedure of Example 9(d) to afford 0.2 g of the required product. Percentage purity
(LCMS): 88.3 %, (M+1) = 439.2+1. 'H NMR (DMSO-dg): & 1.62 (2H, m), 2.00 (3H,
m), 3.02 (2H, m), 4.05 (2H, m), 7.30 (6H, m), 7.85 (4H, d), 8.32 (2H, brs), 8.88 (1H, d).

€) [3-(4-{[2,6-Bis(4-cyano-phenoxy)-pyridine-4-carbonyl]amino} piperidin-1-yl)-
25  propyl]carbamic acid tert-butyl ester

2,6-Bis (4-cyano phenoxy)-N-piperidin-4-yl-isonicotinamide 0.16 g (0.364 mmol),
(3-br0m0-propyl)-carbamic acid tert-butyl ester 0.12 g (0.50 mmol) and potassium
carbonate 0.175 g (1.26 mmol) were used and the procedure of Example 11(e) was
30 followed to afford 0.175 g of the required product. Percentage purity (LCMS): 80.4 %,
(M+1) = 596.2+1. "H NMR (DMSO-dg): 8 1.40 (9H, s), 1.88 (9H, m), 2.95 (4H, m),



45 et hyl acetate (8 : 2) as eluant to afford 0.9 g of the required product.
Percentage purity (LCVS): 88.2% (M1l) :425.1. 1H NVR (DMSO-d6): 3.15 (2H,

M, 3.22 waho1omss748- 64 (2H, m, 3.85 (211, m, 7.00 (1lHpc@rnole/ofidH, 1),
7.82 (4H, t), 8.08 (1H, d), 9.02 (1H, brs). 5 &) (3-

{4-[2, 6-bi s-(4-cyano- phenoxy) pyri di ne- 3-car bonyl ] pi perazin-|-y11-3-o0xo0
propyl )carbamc acid tert-butyl ester A&wolution of
3-tert-but oxycarbonyl am no-propionic acid, 0.177 g (0.94 muol), in 10 3 m

of DVF was h8fleHdnyovl6s@H; brsy 7526 (2HE€), SUBI@HS dR17.83 (481, 45, 801 S @H brsyol )  of
1- ethyl-3- ég Ell met hyl ami nopropyl ) carbodiim de hydrochloride (EDC) and

hydr oxybenz ? (Hary. (HOBT) 0.508 g (3.76 mml) in 5 mM of DVW at RT. That
was followed by the addition of N, N-di i sopropyl et hyl am ne (DI PEA) 0.242 g
(1.88 mml ) while the tenperature was mnaintained below 5 . The m xture was

stirred for 100 nBA41{[BarmBis@-@bhydroxyrcabamirhido@h-Bhendx)-pyradiac-4- carbonyl]-
phenoxy)pyridi ne-3-carb razine 94 mmol ) in DMF (10 ml)
was add}éd f%’i“f’8gé’ 5‘3 f,}%dﬁ@}? I%ﬁctgéetrtgﬂ{y ®¥E reaction mxture was
concentrated under reduced pressure and partitioned between water (150 m)

and ethyl acetate &éSO m) after the pH was adjusted to 2 - 3 with 6 N HCL.
The organi ¢ pHAdé-il&8-Bisrevaneuhenoxypridited-carhenydaminat pigetidinrleyl3ol ut i on

20 d d

20,511 e oty A WA S B0 3 TS AR OS2
a]l‘v:l(i); d_O 438@ SOﬁg,tlhE mel) and DIPEAIUER.8 gl CE0inage) weieiusyd 4ddMBprockurd %

( 3-(4-{ 5 6- & ﬁn é{bﬂ&@f@%@ﬁf’ affasl - b e 96 e ieguiredi iredust. Reresaiage PuBiper azi n

- 2 51-y1)- ﬁc@m @QQ@K'MF}Q——%Z i3
{442, 6-bi s- (4 cyano- phenoxy) pyri di ne- 3- car bonyl ] pi per azi n- 1-y11- 3- oxo0

propyl)carbamc acid tert-butyl ester (0.45 g, 0.75 nmol) was used and the

procedure of d to affor. 3 t he.requi red
product. Per czzﬁgé%}[)zl ﬁ%&%’ ?ﬁ?éﬂ@% ’9’2"%@%?““(1%@%'@&&@@ -Ryridi

2010/ 13374 85bhH120ik04 GRsHidin- Ml)-pro@l]&rhamw acid tert-butyl ester

{4] 2, 6- Bi s- (4-carbam m doyl - phenoxy) - pyri di ne- 3- car bonyl ] - pi perazin-1-yl}-

3- oxo- pPopyl anine 3 -(4- {2,6-b
s- (4- et hoxy- C€[§R@-r{i[fﬂS-q'}’fé’(hW&Q;ﬂé@%th%ﬂ@y‘l?-ﬁﬁ&%&%-byrpdiﬁ’e%?gair@&%rl]-
amino}-piperidin-1-yl)-propyl]carbamic acid tert-butyl ester 0.13 g (0.19 mmol) was
acetylated using 45 mg (0.4 mmol) of acetic anhydride following the procedure of
Example 2(e) to afford 0.12 g of the required product. Percentage purity (LCMS): 66.9
20 %, (M+1)=746.3+1.

h) [3-(4-{[2,6-Bis(4-carbamimidoyl-phenoxy)-pyridine-4-carbonylJamino } -
piperidin-1-yl)propyl]carbamic acid tert-butyl ester

25 [3-(4-{[2,6-Bis(4-(N-acetylhydroxy-carbamimidoyl)-phenoxy)-pyridine-4-
carbonyl]Jamino}-piperidin-1-yl)-propyl]carbamic acid tert-butyl ester 0.13 g (0.17
mmol) was reduced using the procedure of Example 2(f) to afford 0.115 g of the
required product. Percentage purity (LCMS): 81.1 %, (M+1) = 630.3+1.

30 1) N-[1-(4-amino butyryl) piperidin-4-yl]-2,6-bis-[4-carbamimidoyl

phenoxy]-isonicotinamide



5 yl)-3-oxo0 propylamne (0.3 g, 0.60 mvl) was used and the procedure of
Exanple 1(e) was followed to afford 0.12 g of the required product.

Per cent aggoRyio/izy746HPLC) : 73.56 % (LCVS): 97.21 % NVR eP¥YE®098d000311- 8
(2H,' m, 2.8 (2H, m, 3.4 (3H m, 6.9 (1A d), 7.04 (111, s), 7.20 (1H,
s), 7.4 (5H, m, 7.88 (7H, m), 8.32 (1H, d), 8.54 (1H brs), 9.34 (6H, s).
10 Exanpl e 10. 3-(4- [2,6-Bis-(4-cdham m doyl - phenoxy) pyri di ne-3
-carbonyl]-amno } - piperidinyl)-3-oxo propylam ne 15Internediates (a) and
(b) are the samMke aBod grots Wapkéndved front )3-M-{[2,d-Bis@F&rbamimidoyl-phenoxy)-

i s-(4-cyano- phenoxy) pyridi ne-3 -carbonyl] am_nol pi peridi ne-1- carboxylic

aci d tert - bRMridingsdcarbonyliaming upingridine] 3hpropylicasbanicreidtertdus esten0.d1 hes

4-cyano n&é’%)n i I8 j .

Sf- am’yno- p!og@fl |né)-ﬁllgég{grtg%Siég/(ﬁg%&gg%g;?g?l%fbgﬁﬁgIgme%s(% ezrg (.)%tﬂegr:]e,qu}fégo nmol )
wer e used tprodidtofalicehtagegpuoity (HIRLC)e §US8 &6 (hCMBIC D6.9P6r ‘(H(ENIVEQ DPBO-Uy): 6
LCMS): 74.6,%. ( = 539.2 (Wth B , 25 ,.0-Bi s-(4-cyano_

bhenoxy . N. b (i Bred BHink 2 EHaRDabTS (HEGE) 3aSraFh o b} GULdthd 12H.
Exanpl e 9(dy), 7.4 (4H, d), 7.85 (6H, m), 8.9 (1H, d), 9.3 (6H, 5), 10.05 (1H, brs).

4-{[ 2, 6- Bi s-(4-cyano- phenoxy) pyri di ne3-car bonyl | am nol pi peri di ne-1-car boxyl
ic acid tert-butyl ester (1.7 g, 3.15 mmol) were used to afford 1.3 g of
the required pr(c)!grll;mt. Rercentage purity (LCMS): 97.9 % (M+1l) 30= 439. 1+1.
WO 2010/ 133748PC S 000031 47 &) [3. (4. [2.6-bis- (4 cyano

phenoxy) pyri di net-34-gaqbamyddesiylpiveritmerii-etirbyl-§-SopRopoRysyridiPY-yloxgpr bami ¢
acid tert-butyl ester 3-tert-Butoxycarbonyl am no-propionic acid
(0.177 1§, P82 and 2, 6-bis-(4- 5 cyano phenoxy) - N- pi peri di ne-4-y1
nicotinamde (0.4 g, 0.91 mmol) and ot her reagents as described in Exanple
9(e) were used to afford 0.45 g of the required product. Percentage purity
(LCVB): 82.8 %) Z-Nydioxy-66ik0propdxy-isonicotinic acid isopropyl ester

2,6-Dihydroxyisonicatonic acid (2.0 g, 12.9 mmol) was dissolved in 20 ml of

15  propane-2-ol at 0 °C. 2 ml of concentrated sulfuric acid was added to the stirred solution
of dihydroxy acid at 0 °C over a period of 10 min and then the contents of the flask were
refluxed overnight at 100 °C. The solvent was removed under reduced pressure and the
crude residual mixture was dissolved in 250 ml of ethylacetate and washed with water.
The organic phase was dried over anhydrous sodium sulphate, concentrated under

20  reduced pressure and subjected to column chromatography, using chloroform :
ethylacetate (8 : 2) as eluant to afford 0.5 g of required product. 'H NMR (CDCls): & 1.2
(6H, d), 1.35 (6H, d), 4.8 (1H, m), 5.25 (1H, m), 6.85 (1H, s), 6.95 (1H, s), 10.52 (1H,
brs).

25 b) 2-(4-Cyano-phenoxy)-6-isopropoxy-isonicotinic acid isopropyl ester

2-Hydroxy-6-isopropoxy-isonicotinic acid isopropyl ester (0.5 g, 2.09 mmol) and
0.577 g (4.18 mmol) potassium carbonate was dissolved in 5 ml of dry DMF. 0.25 g
(2.09 mmol) of 4-fluorobenzonitrile, dissolved in 5 ml of DMF, was added to the stirred
30  solution of hydroxynicotinate over a period of 15 min and then the contents of the
reaction flask were stirred overnight at 100 °C. Reaction mixture was concentrated and

the residue was dissolved in 100 ml of ethylacetate and washed with water. Ethyl acetate



0 {3444 {2, 6-bis-(4-(N hydroxycarbam m doyl) - phenoxy) - pyri di ne- 3-car bonyl }

- 1 Oam no)-piperidin-1-yl]-3-0oxo0o propyll-carbamc acid tert-butyl ester

[3-(4- WO 2010/133748 PCT/FI12010/000031

[ 2, 6- bi s- (4- cyanophenoxy) pyri di ne- 3-car bonyl ] am nol pi peri di ne-1-y1)-3- oxo0

propyl] carbamc acid tert-butyl ester (0.45 g, 0.73 nmol), hydroxyl am ne

hydrochl oride (0.202 g, 2.92 mol ) and 3PEA (0.377 g, 2.92 mmol) were used

15 and the procedure of Exanple 2(d) was followed to afford 0.4 g of the

E gqtjillr (e ?ng Iagmazslld?'admelt ﬁ’@.@ﬁﬂi&lﬁ is(bd,im(nlsﬁlyﬁb hie %8 .c%l&éngéﬂw ll)lgie_r @3&33 3 g9)
-[ 4- , 6- bi s- (4- t yl hydr.oxycar bam m doyl) - phenoxy) - pyri di ne- 3-

car bonyl | anPrﬁﬁ"}ll'epﬁop?(éF%‘gﬁﬁ-g ofyrequiredraduct yibjqhy wasased ferdhepexd stegritheyt v |

ester 20 < s L2 Bt )

21 (N nycl fsnfitcabtn, SNV (COORY P13 (oL 3 (L Aok (18h 523

am no) - pi petlildimm); 7.2 (361,32 043, pnppyl | -carbanmic acid tert-butyl ester 0.4 g

(0.59 |) was acetylated with 0.123 g (1.2 nmol) of acetic anhydride. The

procedure of Exanple 2(e) was followed to afford 0.45 g of the required

product . Per cegt 2ge cyino ph¥nddy§¥8koprd . iQoreotinMtddid = 660. 2+1 (de-boc).

h) [3-(4- [2, gé-)Bi gf(%lc%am m doyI? -Epﬁgeg]noxy) pyri di ne- 3-car bonyl | - am no} -

pi peridi nyl)-3-o0xo0 propyl]carbamc acid tert-butyl ester 30{3444

2,6-bis-(4- 10 -ph - i di nes 3-
Lot bony 11 am nojCacsbbPHEASSYSLAROMRARIBAIERI ARV G0 T 08 )

ester 0.45 mmomngbeftwﬁam&!ﬂcgl Igl(Ebe&k) ﬂﬁx@??tﬂﬁgmg& i(B)ﬁ%fit’aiﬁ@OJZO\gaﬁtheéduced by
usi ng the procedure. o anple 2(f) .t or : 0 e require

br oduc 1 peie bR RIads e e masemety @RS o8 Mire) uNede BMSOS o 1L gt (4.
> 6-Bi 5- . . i ' g
o1 per | i by D) e U e O e T 0Tt P
[ 3- (44[ 2, 6- Bi s- (4-car bam m doyl - phenoxy) -

pyri di ne- 3- car ho, -~ami nal - piperidinyl)-3-oxo .nropyl]carbam c. acid

Prt byl eordr g IsAR Gy RSN Hhdihbonn BB A S TRBeRITE S o) <0

af ford 0. 053}@hyj-carbemitthcie@ttibiggd eptepduct . Percentage purity (HPLC): 95.77

% (LCVB): 88.95 % |HNMR (DVBO-d6): 6 1.4 (311, m), 1.9 (211, n), 2.6 (1H,

m, 3.0%2H m, 3.2 (1H ), 3.7 (2H d), 4.2 (2H d), 6.9 (1H d), 7.05

g_ég(a?% i e7i]2. (21-t'4-cy%}10 chrfbx@?—H*isdpmpoz(yQS&Minﬁ‘)acicﬁ(O?Qd g,'éﬁ%nol)gan%%g) .

N-[ 1- (3-ani miperpstimfyyil eiybecarblimic aciditbrt-busd biter (04-6cz Oamimil ogre cphyglad xy ) -

ni-cotinam dl%ing the procedure of Example 5(c) to afford 0.12 g of the required product. '"H NMR
(DMSO-dg): & 1.12 (2H, m), 1.15 (6H, d), 1.4 (9H, s), 1.6 (2H, m), 1.75 (1H, m), 2.7

20  (1H,m),2.98 (3H, m), 3.5 (1H, m), 4.45 (1H, m), 4.8 (1H, m), 6.48 (1H, s), 6.58 (1H,

s), 6.8 (1H, brs), 7.38 (2H, d), 7.9 (2H, d).

e) 4-{4-[4-(2-Amino-ethyl)-piperidine-1-carbonyl]-6-isopropoxy-pyridin-2-yloxy}-
benzimidic acid ethyl ester
25
(2-{1-[2-(4-cyano-phenoxy)-6-isopropoxy-pyridine-4-carbonyl]piperidin-4-
yl}ethyl)-carbamic acid tert-butyl ester (0.12 g, 0.23 mmol) was used and the procedure
of Example 1(d) was followed to afford 0.11 g of the required product. Percentage
purity (LCMS): 51.13 %.
30
f) 4-{4-[4-(2-amino-ethyl)piperidine-1-carbonyl]-6-isopropoxy-pyridine-2-yloxy}-

benzamidine



Internediates (a) to (d) are the sane as in Exanple 10. 20 e) [3-(4-
[ 2, 6- bi s- (4-cyano- phenoxy) pyri di ne- 3-car bonyl ] am no pi peri di ne-1-yl)

propyl] ogpbaiiGiasi d tert-butyl ester 0.117 g (0.85 mmpr/m@iodefesd and
N, N- di i sopr opyl et hyl ami ne 0.072 g (0.56 nmol ) 25foll owed by 0.201 g (0.85

mol ) of (3-brono-propyl)-carbamc acid tert-butyl ester, dissolved in 5 nl
of DVMF, were added to a stirred solutiorb®f 0.373 g (0.85 nmol) of

2, 6-bi s- (4-cyano phenoxy) - N pi peridi ne-4-y1l nicotinam de, dissolved in 5 ni
of DVF over a period of 15 rrin at 20 C. Reaction mxture was allowed to
attain RT and heated to 45 for, 2 h. The reaction m xture was concentr at ed

under reduced P éﬂélﬂ?@@@oﬁh}flb%%dlpﬁé -caghopyHt6-1spprepp s PYhidinag oxy } -

artitione AN ani c
Bhase was %&ﬁh@@\;ﬁﬁc %tﬁg}l ef(\l?'fg@ gn(gﬁggtﬁlﬁj&r] %Vggﬁ rlaa%lg ﬂg%l?rgféme of rliged
over sodi uni(spivphfullewed e afaldfili g ofids reqricd prodice Pesvedtapd lpunﬁ)uyI(HPLm
2010/ 13 748 0 49 resi urifi y u
chr omat gra%hc%/-é% %l(n)é%g gg&‘étﬁﬁ@@@?&%ﬁ%{léf&ﬁié?alfggzr%r% A% @Hot the
required prﬁgtms (1'?%96@%91&1 Y. 85/(2([%%@0(??{ M)A, 2@# , F45801,31)L 4.85
53- (4-[{2, 6- bi s- (4- et hoxycar bofi N o%/ henoxyj pyrid - car bonyl fam no] -
pi peri di n- |(J911)n)p6 é;@Haﬁl 06 (18- 9474 (2H, d), 7.75 (3H brs), 79(2H d), 9.25 (2H, m),

[ 2, 6-Dbis-( henoxy) pyri di ne- 3- car bonyl ] am nol pi peri di ne- 1-y1)
propyl] car 'ameﬂ?’agl d tert-butyl ester (0.45 g, 0.75 mmol) was used and the
procedure of 1 0 Exanple 1(d) was followed to afford 0.3 g of the required
product.. Percentage purlty (LCVB): 55.6 % . (Mrl) = 496. 2+1. g)

N-[1- (éoam no- prioAmBsilder i di n- 4- y1] - 2, 6- bi s- (4- car bani ni doyl - phenoxy) -

ni cotinam de 4-[5-[4-(2-aminoethyl)-piperidine- 1-carbonyl]-6-(4-trifluoromethoxy-phenoxy)-

pyridine-2-yloxy]benzamidine

a) 2-Chloro-6-(4-cyano phenoxy)nicotinic acid ethyl ester
15
96.7 mg (0.7 mmol) of potassium carbonate was added to a stirred solution of 2,6-
dichloro nicotinic acid ethyl ester 0.15 g (0.7 mmol) in 10 ml of N, N-dimethyl-
formamide (DMF) cooled to 5 °C.This was followed by dropwise addition (over a
period of 10 min) of 4-cyano phenol 80 mg (0.68 mmol) dissolved in 2 ml of DMF. The
20  reaction mixture was allowed to stir at RT for 2 h, concentrated under reduced pressure
and the residue was dissolved in 100 ml of ethylacetate. The organic layer was washed
with water and dried over anhydrous sodium sulphate and concentrated under reduced
pressure. The crude product was purified by column chromatography‘using hexane:
ethylacetate (8:2) as eluants to afford 0.13 g of the required product. 'H NMR (DMSO-
25 de):61.3(3H,t),4.3 (2H, q), 7.26 (1H, s), 7.38 (1H, s), 7.48 (2H, d), 7.96 (2H, d).

b) 6-(4-cyano phenoxy)-2-(4-trifluoromethoxy phenoxy) nicotinic acid ethyl ester

Potassium carbonate (60 mg, 0.43 mmol) was added to a stirred and cooled (0 °C)
30  solution of 2-chloro-6-(4-cyano phenoxy)nicotinic acid ethyl ester 0.13 g (0.43 mmol) in
10 ml DMF and stirred for 10 min at the same temperature. This was followed by the
addition of 76.5 mg (0.43 mmol) of 4-trifluoromethoxy phenol, dissolved in 2 ml of



15 344- [ {2,6-bi s-(4-ethoxycarboni m doyl - phenoxy) pyri di ne-3 -car bonyl
} amno]- piperidin- 1 -yl1l) propylamne (0.3 g, 0.60 nmol) was used by

f ol | owi ngwoheiopismedur e of Exanple 1(e) to afford 0.12 gcwofridoh€ocoejui r ed
product. Percentage purity (HPLC): 92.11 % (LCVS): 90.51 % 114 NWR
(DVMSO-d6): 8 1.8 (2H, m, 2.0 (5H, m, 2.9 (2H, m, 203.15 (4H m, 4.0
(2H, m, 6.9 (111, d), 7.35 (3H, d), 7.9 (3H m, 8.0 (3H, brs), 8.2 (111,
d, 85 (111, d), 9.3 (711, d), 10.1 (111, brs). Exanple 12. (2-
{1- [2 6- Bi BME}-ogardopariodi af d YImiphAfioxthy agditionl ivae edmpletedothe Thntenisevdreli n- 4-

25yl - et amne a an noxy, Q c acid ethyl

e er pot acHl RIS FUHA D i yes ol o8 b HERPEmG Batsl* o he readion

2, 6- di chl or @it Ri£bhintraftdambish Biliel pRSLEE, ﬂou@ecﬂin&ﬁc@ cmaqlvater #gssol ved in
5nmM of DWF, and stirred for 10 nm This was fol |l owed by the dropw se

addu tion ofdissolxedrin?) nenf8hi a¢atate Qreauic éayenwasthma)she with brinesplutiors nl  of

2010/ 1957 9oEeRd B Wales A8 Bie ot Rrabh sits Burifiifyy FAEnn SRrsatb by e

extract ed vhdxAnelethyl aceigt 68:2) to Biford098 7 of tRG6Ir uaahpacemtége plrity: Na2CO3
and saturated brine soluti on dried over sodium sul phate and concentr at ed.
The crude o¥¢YSeys Magenad ! %u/?l fied by col um chromatography using
hexane-et hyl acetate (10: 2) to afford 0.4 g of the required product.
Percentage purity 5(LCVS): 87.4 % ( M+l) = 385.1+1. IHNVR (DVMSO- d6): 6
1.42 (311, t),c)d-64Cyatd phghoxy)-21@H-(rlibronabthoxy. ghén¢Ablniabtinic7acédt (4H, d).

b) 2, 6- %IS (4- Cyano phenoxy)-isonicotinic acid 100.4 g (1.03 mvl) of

2, 6- bi & (4- Cyano phenoxy)-isonicotinic acid ethyl ester was

6-(4-cyano phenoxy)-2-(4-trifluoromethoxy phenoxy) nicotinic acid ethyl ester
(0.18 g, 0.40 mmol) was deesterified by using the procedure of Example 5(b) to afford
0.15 g of the required product. Percentage purity: LCMS (-ve mode): 41.96 %.

15 d) (2-{1-[6-(4-cyano phenoxy)-2-(4-trifluoromethoxy phenoxy)pyridine-3-
carbonyl]piperidin-4-yl}ethyl)carbamic acid tert-butyl ester

6-(4-Cyano phenoxy)-2-(4-trifluoromethoxy phenoxy) nicotinic acid (0.15 g, 0.36
mmol) and (2-piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (0.082 g, 0.36 mmol)
20  were coupled using the procedure of Example 5(c) to afford 0 15 g of the required
product. Percentage purity (LCMS): 43.23 %.

e) 4-[5-[4-(2-Aminoethyl)piperidine-1-carbonyl]-6-(4-trifluoromethoxy-
phenoxy)pyridine-2-yloxy]benzimidic acid ethyl ester

25
(2-{1-[6-(4-cyano phenoxy)-2-(4-trifluoromethoxy phenoxy)pyridine-3-carbonyl]-
piperidin-4-yl}ethyl)carbamic acid tert-butyl ester (0.15 g, 0.24 mmol) was used and the
procedure of Example 1(d) was followed to afford 0.20 g of the required product.
Percentage purity: LCMS (+ve mode): 35.2 %.
30

f) 4-[5-[4-(2-aminoethyl)-piperidine-1-carbonyl]-6-(4-trifluoromethoxy-phenoxy)-

pyridine-2-yloxy]benzamidine



hydr ol ysed by using the procedure of Exanple 5(b) to afford 0.3 g of the
required product. IFINVR (DVMSO-d6): 6 7.22 (2H, s), 7.38 (4H, d), 7.82 (4H,
d). wo 20m)13688 { 142, 6-Bi PCT/F12010/000031 _
s- (4- cyano- phenoxy) - pyri di ne- 4-car bonyl ] pi peri di ne-4-yl | ethyl)- 15carbam c
acid tert-butyl esters 2,6-bis (4-Cyano ghenoxy)-l sonicotinic acid (0.3 g,
0.84 mmol) and (2-piperidin-4- yl-ethyl)6Qarbamic acid tert-butyl ester
(0.191g, 0.84 mmol) were coupled using the procedure of Exanple 5(c) to
afford 0.4 g.of the required product Percentage purity 20 (LCVB): 79. 0%

= 567.2 C O— dé 15 (211 911,
SW 1)1 625( ;11 \rﬁ%t[‘? 12‘?5“ %ﬁ#‘ylbﬁ fi‘r ng’lﬂr‘)é (42H§80f%>§ﬂh0xa@pheeo E111
g; , 4.42 ( 1}3§Jnd1ﬁ@ 2 yﬁ)x%?oeﬁlil%dlc%ld e@hﬁ%s{e?é(ﬂﬂo é,)O 34 m%ﬁ)lf dfusefand theB4 (411,
142, 6-Bi s- (WOGNW@W pled (2 wagifelboied-tp laéfouk§.) gmfnhdleqenéd pradibany | F

257 nertsd Db SN N CRISa98, CARS) R AERNRE S 0: 8198 ec )

car bani c acqum e 1 25t ) mgst(@r(slﬂ(, ©n)42.8.(419, ), 3727(331|H ,mhmr(qnyhfs)ns B&(1H, g
hydr ochl ori were use
a%d t he pro‘gea‘glsézléfs)déﬁﬁ% 19137)28(5c{)4Hw§§ ?8I({Idv@h 9t2)(2éf b8 BB sy of the
requi red product. Percentage purity (LCM5): 59.2 % (M+l) = 633.3+1. WO
2010/ 133748PCT/ F12010/ 000031 51 e) (2- o

{142, 6- Bi s-(4- (I\EmnplyllBydr oxy carbam m doy1l) - phenoxy) - pyri di ne- 4-

b 1. b t ters .(2-
2 6 B9 (4 (N H7LE Dl BB R8s e G B CRoFE P BB E-2
5pi peri di ney1éx LHeEdid)fear bam c acid tert-butyl esters 0.3 g (0.473 mmol)

was acetylated with 0.095 g (0.95 mmol ) of acetic anhydride using the
procedure of Exanple 2(e) to afford 0.3 g of the required product.

Percentage purity E)am i 50?/‘5@.[ s"éﬁne%y*&tx l:le7 73+1 100 (2-

{142, 6- Bi s- (4-car enoxy yr| - car bonyl] - pi peri di ne- 4-
yl 1l ethyl)carbam c acid tert-butyl esters

15 b) 6-(4-Cyano phenoxy)-2-(4-fluoro phenoxy) nicotinic acid ethyl ester

2-Chloro-6-(4-cyano phenoxy)nicotinic acid ethyl ester (0.25 g, 0.81 mmol) and 4-
fluorophenol (0.09 g, 0.81 mmol) were coupled using the procedure of Example 17(b) to
afford 0.23 g of the required product. Percentage purity (LCMS): 61.86 %.

20
¢) 6-(4-cyano phenoxy)-2-(4-fluoro phenoxy) nicotinic acid

6-(4-Cyano phenoxy)-2-(4-fluoro phenoxy) nicotinic acid ethyl ester (0.23 g, 0.60
mmol) was deesterified using the procedure of Example 5(b) to afford 0.2 g of the
25  required product. Percentage purity: LCMS (-ve mode): 57.29 %.

d) (2-{1-[6-(4-cyano phenoxy)-2-(4-fluoro phenoxy)pyrldme 3-carbonyl]piperidin-
4-yl}ethyl)carbamic acid tert-butyl ester

30 6-(4-cyano phenoxy)-2-(4-fluoro phenoxy) nicotinic acid (0.2 g, 0.57 mmol) and (2-
piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (0.13 g, 0.57 mmol) were coupled



(2- { 142,6-Bi s-(4-(Nacetyl hydroxy-carbam m doy1l) - phenoxy) - pyri di ne- 4-
carbonyl] - pi peridine-4-yll ethyl) carbamc acid tert-butyl esters 0.3 g

(0. 41 mmoyp as133748 reduced using the procedure of Exampleridofidndogsaf ford
0.17 g of required product. Percentage purity (LCVM5): 59.3 % (M1l) =

601. 3. g) 2- { 142,6-B i
s- (4- car bam m doyl - phenoxy) - pyri di ne- 4- &t bonyl ] - pi peri di ne-4-
yl } et hyl am ne 20 The -Boc group was renoved from

(2- 1142, 6- Bising ﬂae@%d@dﬂﬂe@f@&ﬁinplﬁ’ﬂ{@ﬁ&)&fford 0.25 g of the required }groduct Percentage
pyridi ne-4-carbon EM%PI peridine-4-yllethyl)carbamc acid tert-butyl esters

0.17 g (0. AU PHRD: Of-d¢edure of Exanple 9(d) to afford 50 ng of
the required product. Percentage purity (HPLC): 95.99 % (LCM5): 98.52 %
1H NVR (DVMSO-d6): 8, 1.1 25(2H, m), 1.5 (2H, m, 1.6 (2H m, 1.75 (111,
n, 2.7 (1H ng), 4-25-86(2-AhinogethyB-fiper{dite-1whrboBylp%-@ifthorodpherfoxd)-pidillin®-, 6. 9

g_%ll S)5’ 7ylox>£]%enzm)1dlcac1d5et}(1}?ilgsterbrS) 7.85 (411, d), 9.3 (8H s). Exanple

30N- (4- Am no- cycl ohexyl ) -2, 6- bi s- (4-car bam m doyl - phenoxy) -i soni coti nam de
I nt er medi ate%&ggl and (b) are the sane as in Exanple 12. WO
2010/ 133748P lzmi(efqygmn@g) 2-(4-Byorpphenpxy)pyridine-3-carbonyl] plperldln 4-

car bam o ach P TOReRREIO R EbuOLE% 08 e AR Bk nesd o BE e

acid (0. 4280fgsxaﬂnp2e I(ﬂpbv)is 81 wed 16 BFTHA-0. m/g botRx¥duiredProRiE. @eaééhﬁ tert-butyl

ester ((30 282 32 myol) were coupl ed using the procedure of Exarrpl e 5(c)
to af fdPd Pust %Msﬂﬁé é’m red product. Percentage purity (LCMS -
node): (M 1) 5532 [1-1 NVR (DVBO-d6): 8 1.25 (4H, m), 1.40 (911, s),

1.84 (4H m, 2,74 (1H, s), 2.80 (11-1, m, 3.22 (2H m, 3.72 (1H, m,
6. 78 ElH, d), f7.2B-M-Qraninosthy)pifgtidin@H, -catponyl]-85%4-fHibio plithoxy)p@adifd-Bk  s) ,
8.60 (111, brs). .

(4-{[ 2, 6- Biygg’i b‘?"l@rﬁifg‘?leoxy- car bani m doy1) - phenoxy) - pyri di ne- 4- car bony1] -
an no) cycl ohexyl)carbam c acid tert-butyl esters 15(4- {

[ 2, 6- B| s (4- cyano phenoxy) - pyri di ne- 4- car bonyl ] am no) -cycl ohexyl)-carbam c
4-[5-[4-(2-Amino-ethyl)-piperidine-1-carbonyl]-6-(4-fluoro-phenoxy)- pyrldm -2-

yloxy]-benzimidic acid ethyl ester (0.28 g, 0.55 mmol) was used and the procedure of
Examplé 1(e) was followed to afford 0.12 g of the required product. Percentage purity
(HPLC): 95.03 %, (LCMS): 90.18 %. 'H NMR (DMSO-de): 5 1.05 (2H, m), 1.25 (1H,
s), 1.5 2H, m), 1.65 (2H, m), 1.75 (1H, m), 2.8 (2H, m), 3.05 (3H, m), 3.65 (1H, d), 4.5

20 (1H, d), 6.8 (1H, s), 7.18 (2H, d), 7.36 (2H, d), 7.68 (2H, brs), 7.82 (1H, d), 7.94 (1H,
m), 8.98 (1H, s), 9.30 (1H, s).

Examble 19.
4-[3-[4-(2-amino ethyl)piperidine-1-carbonyl]-6-(4-trifluoromethoxy
25  phenoxy)pyridin-2-yloxy]benzamidine

a) 2-Chloro-6-(4-trifluoromethoxy phenoxy)nicotinic acid ethyl ester
2,6-dichloronicotinic acid ethyl ester (0.22 g, 0.1 mmol) and 4-trifluoromethoxy-

30  phenol (0.178 g, 0.1 mmol) were coupled using the procedure of Example 17(a) to
afford 0.3 g of the required product. Percentage purity (LCMS): 64.0 %.



acid tert-butyl esters (0.276 g, 0.70 rnnol), hydroxyl am ne hydrochl oride
(0.208 g, 3.0 mmol) and DI PEA (0.387 g, 3.0 mol) were used and the

pr ocedur eyghofoxadsnke 2(d) was followed to afford 0.7 g etridt®16/6MbE1r €d
product. Percentage purity (LCMS): 47.3 % (M+l) = 619.2. 20 e) (4- {

[ 2, 6-Bi s-(4-(N-acetyl hydr oxy-car bam m doy1l) - phenoxy) - pyri di ne- 4-

car bonyl] - am nol cycl ohexyl ) carbam c aci d2ert-butyl esters (4- {

[ 2, 6- Bi s- (4-(N-hydroxy-carbani mi doy1l) - phenoxy) - pyri di ne- 4-carbonyl] - 25
am no) cycl ohexy) 2g4ichaiv pheasty)-6- @ frifliviothetBSilyeshendxyd nitotificHRid @Ry Destbas

acetylated wwth 0.2 g (2.0 nmmol) of acetic anhydride using the procedure of
Exanple 2(e) to afford 0.65 g of the required product. Percentage purity

(LCVB): 59.4 %_ Y. (4~ 1] 2 .6- B
(4- car bam m do% Idh:;ﬁﬁIi é n6 o‘?y‘}‘?%?f“}-’é‘?}r‘f’e’fy&hg 3?’8@%1%@]‘%%%?)6%@ gﬁt%rs(g h3e%€39 I'%3- carbam c
aci d tert - bmmdl) aslt4ecymnopfondDOB/81138,/0 8P aihdt) ROkWodPIRA JdingJhe procedure of

(4-{[2, 6-Bis-(4-(N,acetyl.hydr - car bam. m doyl) - phenoxy) - pyri di pe- 4- car bony
1] - ani %o} cé’é‘%’BﬂéM&’ﬁé%%/%‘gﬁl%cgg%f’g&?éﬂwﬁgW‘%ldlué’s?) EWgn@g%Buﬁy((g.bg(gs)hTml ) was
reduced by gsg4g, t he procedure of Exanple 2(f) to afford 0.56 g of required

product. Percentage purity (LCVMS5): 60.2 % (M+l) = 587.2+1. 5 Q)
N- (4- Am no- cycl ohexyl ) -2, 6- bi s- (4-car bam m doyl - phenoxy) -i soni coti nam de

The -Boc group \was,r V. from (442 6-Dbi.s(4-carbam nm doyl - phenoxy) -
pyri di ne- 4- car@%i‘f fga!nag glgn%x glr@o@é?%]fl?r-ogga}lboé%p elé%yg]nlcgﬁf@ét?ﬁ@l esters 0.55
g (0.93 10 mol ) using the procedure of Exanple 9(d) to afford 0.26 ng of

t he requi red product. Percentage ,ﬁuri ty (HPLO): 94.36 % (LCVB): 96.21 %
1HNMVR ('OVBO- d63-(4-8yano phengxy)-y(3-tritlgoronigthayy phenaxy) piqotipip acig eyl esten |y |

; :2))8 E gii: (3)323 %; (gSEg( gﬂrfrhp(ilg')v%sll aeeéériﬁéh"usiqé the%rgceci% oftﬁ)éi}anQS(%g td Afdrd 09 »

N- (4- ani nocgef biheoqpired Praglubi. BfrterithzdputitpxlyChESr (feninie)o§d. ) 4 Phenoxy] -
i sonicotinam de Internediates (a) to (d) are the sane as in Exanple 13. 20
d) (2-{1-[2-(4-cyanophenoxy)-6-(4-trifluoromethoxyphenoxy)pyridine-3-carbonyl]
15  piperidin-4-yl}ethyl)carbamic acid tert-butyl ester

2-(4-cyano phenoxy)-6-(4-trifluoromethoxy phenoxy) nicotinic acid (0.2 g, 0.48
mmol) and (2-Piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (0.11 g, 0.48 mmol)
were coupled using the procedure of Example 5(c) to afford 0.21 g of the required

20  product. Percentage purity (LCMS): 68.11 %.

e) 4-[3-[4-(2-Amino-ethyl)piperidine-1-carbonyl]-6-(4-trifluoromethoxy-phenoxy)-
pyridine-2-yloxy]benzimidic acid ethyl ester

25 (2-{1-[2-(4-cyanophenoxy)-6-(4-trifluoromethoxyphenoxy)pyridine-3-carbonyl]
piperidin-4-yll} ethyl)carbamic acid tert-butyl ester (0.2 g, 0.319 mmol) was used and the
procedure of Example 1(d) was followed to afford 0.25 g of the required product.
Percentage purity (LCMS): 52.44 %.

30 f) 4-[3-[4-(2-Amino-ethyl)piperidine-1-carbonyl]-6-(4-trifluoromethoxy-phenoxy)-
pyridine-2-yloxy]benzamidine



e) N (4-am nocycl ohexyl)-2, 6-bi s[ 4-(N-hydr oxycar bam m doyl ) phenoxy] -
i soni coti nam de The -Boc group was renoved from

(4-{[2, 6-Boo{Assishydr oxy- car bam m doyl)- 2 _ PCT/FI2010/000031
5phenoxy) - pyri di ne- 4- car bonyl ] am no} cycl ohexyl )carbam c acid tert-butyl

esters 0.25 g (0.41 mol ) using the procedure of Exanple 9(d) to afford
0.115 g of the required product. The crud& product was purified by
rever se- phase preparative HPLC to afford 0.115 g of the required product.

P t aqy- inoRthyl)piféridirle bordA]-634-3eifldokd i oX§)-- 6 1.4

iy B A P e O MR

(411, d), 7PwElipezyloxyjbenzimidiceid ethylepter §.25 g3 mmolgwagused@nd ghe 11, 0

2H, . Ex / E )/ 54 .

T 1- (4 am RGCELr O PRIE 1) el s SR Q30 U e Wowined prodistony

i soni cot i naRerdentaget it (HBLE)E 9¢ 43 %,r(aun\mis)a_amézhe‘}s%m IasMsn)-Eé;asze 12. 5
4- 2, 6- -(4- - - pyrj.di ne-4-carbony

i ol - g1 peliHiimel 5 (2 BT Qa2 8 b ey § (GTimh 32 @Homy. 345 Gino

L0pi per di mr o carba e I 9, 738 H B P TR T IR T 25 v

coupl ed usi HgH(HE PrYéeRH.¢).0of Exanple 5(c) to afford 0.295 g of the

required product. Percentage purity (LCM5): 59.4 % (Ml) = 439.2+1 (with

BOC). I HNMR (DVSO-d6): 1.40 (911, s), 1.81 (4H m, 2.86 (4H n), 3.82

(114, m), 7.26 (Bkhmphe,207- 34 (4H, d), 7.85 (4H d), 8.64 (111, d). 15

d) 2,6-Bis (4-cyano phenoxy) - l\kg,per i.di n-4-yl-isonicotinan de The -Boc
group W& renoveﬁ[su'[‘g@'am{l{oszt%ﬂ igeryding | sAOpHEASupro-§y@iteflHeromethoxy

phenoxy)-pyridine-2-yloxy]benzamidine
a) 2-chloro-6-(4-cyano phenoxy)-5-fluoro nicotinic acid ethyl ester

15 2,6-Dichloro-5-fluoro-nicotinic acid ethyl ester (3.5 g, 15.0 mmol) and 4-cyano-
phenol (1.78 g, 15.0 mmol) were coupled using the procedure of Example 17(a) to
afford 2.4 g of the required product. '"H NMR (DMSO-de): 8 1.35 (3H, t), 4.4 (2H, q),
7.58 (2H, d), 8.0 (2H, d), 8.4 (1H, d).

20 b) 6-(4-cyano phenoxy)-5-fluoro-2-(3-trifluoromethoxy phenoxy)nicotinic acid
ethyl ester

2-chloro-6-(4-cyano phenoxy)-5-fluoro nicotinic acid ethyl ester (2.4 g, 7.49 mmol)
and 3-trifluoromethoxyphenol (1.33 g, 7.49 mmol) were coupled using the procedure of
25  Example 17(b) to afford 1.8 g of the required product. 'H NMR (DMSO-dg): 6 1.35
(3H, 1), 4.4 (2H, q), 7.22 (2H, d), 7.3 (3H, d), 7.34 (1H, m), 7.54 (2H, d), 8.38 (1H, d).

¢) 6-(4-cyano phenoxy)-5-fluoro-2-(3-trifluoromethoxy phenoxy) nicotinic acid

30 6-(4-cyano phenoxy)-5-fluoro-2-(3-trifluoromethoxy phenoxy)nicotinic acid ethyl
ester (1.8 g, 2.79 mmol) was deesterified using the procedure of Example 5(b) to afford



car bonyl ] am nol - pi peri di ne-|-carboxylic acid tert-butyl ester 0.29 g (0.53
nmol ) using 20 the procedure of Exanple 9(d) to afford 0.2 g of the

requi r ed Wopogugtsz4Rer centage purity (LCVS): 88.3% (Mrlpcg/ripde/dondsr | H NVR
(DVMBO-d6): 8 1.62 (2H, m, 2.00 (3H, M, 3.02 (2H, m, 4.05 (211, m, 7.30

(6H, m, 7.85 (411, d), 8.32 (211, brs), 8.88 (111, d). e) [3 -(4-
{ [2,6-B is(4-cyano-phenoxy)-pyridine-4-84rbonyl] am nol piperidin-l-yl)-
25propyl]carbamic acid tert-butyl ester 2,6-Bis (4-cyano

phenoxy) - N- pi3pesf tHé feqhiryd piodaet d@NMRr(m@-d}ﬁaq 23166) mmgr)H m) 7 74
( 3- br ono- prgﬁ;bréé carbam c acid tert-butyl ester O. and
pot assi um ¢ o8¢ 0HM, .2 0Rérnol ) were used and the procedure of

Exanple 11(e) was 30 followed to afford 0 175 g of the required product.
Percentage purity (LCM5): 80.4 % (M+l) = 596.2+1. NVR (DMSO-d6): 8 1.40

(9H, s), 1.88 (1}9(—2-{17-'[6-(@@%0(pﬁh'hoxly)-,S-ﬂmzq3%ﬂ8&6ﬁﬁﬂﬁk&lﬁh2&ip@l)}@@ﬂﬂ&13-55
3.85 (2 7.34 (4H, d), 7.85 (4H d),

,,6.86.(2H, br .2 H, .
8.15 (2K g?;g})(,)nyg]_pep(fn(iM—y@l)egyz)car%a&lzc ac1cf {eg l(q_t‘yl{ester
[ 2, 6-Bi s(4-(N-hydr oxy-car bam m doyl) - phenoxy) - pyri di ne-4- carbonyl ] - 5am no}
-piperidin-1-yl)-propyl]carbamc acid tert-butyl ester [3 -(4- [2,6-Bi
s( 4- cyano- phen6—>(‘}*)¢§>’391errrihdiurre.»')iit'L ﬂmrbfﬂa@l-friﬂamqmtl}o&yi phenoxy) midotipit)acid (1.3 g,

Py or S o 0 Feh i P RS e ety b LR bk (DTS5 2 0
used and thmmpweewbeplwuﬁn@w;ﬁoé’e(dd)edm Id Sopth 4fﬁ>raf1f10g 6f e tuire@f the
requi red product ., Percentg(&eqpur (M+1) 662. 3+1. g)

[344- {19 2, Brogusts HNME 4 H@dfgd)?y((zgaﬂﬁahﬂﬁ?]do‘ili)udﬂgnt‘myb6@‘|1|mli|2r?e 4-

bonyl I t I 15
car bomy |t apkaPARSII LAy s SH BELRYIA REEHSME AE ) Ko R AL
car bonyl ] - am),r626 2, pe V3211 Hs 3)17. 4Q(H|I),yrh] oA H, m)adl&di (A Ht §); BUt(YH, et er

0.13 g (0.19 mMmol) was acetylated using 45 ng (0.4 mol ) of acetic
anhydride followi ng the procedure of Exanple 2(e) to afford 0.12 g of the

required produgt 4-[Re4-CRANAAE ey pipkridiaéNYDarbd§1]%3-fluoro-6-(3-trifluoromethoxy
15  phenoxy)pyridine-2-yloxy]benzimidic acid ethyl ester

(2-{1-[6-(4-cyanophenoxy)-5-fluoro-2-(3-trifluoromethoxyphenoxy) pyridine-3-
carbonyl]piperidin-4-yl}ethyl)carbamic acid tert-butyl ester (1.1 g, 1.70 mmol) was used
and the procedure of Example 1(d) was followed to afford 1.0 g of the required product.

20  Percentage purity (LCMS): 11.21 %.

f) 4-[5-[4-(2-Aminoethyl)piperidine-1-carbonyl-3-fluoro-6-(3-trifluoromethoxy
phenoxy)pyridine-2-yloxy]benzamidine

25 4-[3-[4-(é-Amino-ethyl)piperidine- 1-carbonyl]-6-(3-trifluoromethoxy-phenoxy)-
pyridine-2-yloxy]benzimidic acid ethyl ester (1.0 g, 1.69 mmol) was used and the
procedure of Example 1(e) was followed to afford 0.250 g of the required product.
Percentage purity (HPLC): 98.16 %, (LCMS): 90.93 %. '"H NMR (DMSO-dg): 6 1.5
(3H, m), 1.6 (2H, m), 1.75 (2H, m), 2.0 (1H, m), 2.8 (4H, m), 4.5 (1H, m), 7.1 (2H, m),

30 7.25(2H, m), 7.45 (2H, d), 8.0 (3H, m), 8.1 (2H, m), 9.20 (2H, s), 9.35 (2H, s).

Example 21.



20 % (M+l) = 746. 3+1. h) [3 -(4- {

[ 2, 6- Bi s(4-carbam m doyl - phenoxy) - pyri di ne-4-carbonyl] amno } - piperidin-
1 -yl)propylbfaishagi ¢ acid tert-butyl ester 25[3 -(4- { pc1/F12010/000031

[ 2, 6-Bi s(4-(N-acetyl hydroxy-carbam m doyl) - phenoxy) - pyri di ne- 4-

car bonyl ] am nol - pi peri di n-1-yl)-propyl]carbamc acid tert-butyl ester 0.13
g (0.17 mol) was reduced using the prod®ure of Exanple 2(1) to afford
0.115 g of the required product. Percentage purity (LCM5): 81.1 % (Mtl) =
630. 3+1. 30i ) NI12,4(Bis-#rcabamithidoyl-phepbRerphnil-ZAnyphthalefeshlifsiatidar bam m doyl
phenoxy] -i soni coti nam de WO 2010/ 133748PCT/ F12010/ 000031 56 The -Boc group
was renoved from|[3-(4-{[2, 6-bis(4-carbam m doyl - phenoxy) -

pyri di ne- 4- car ponylg;s.aam =i REFN D Ritob¥ opyl ] carbam c acid tert-butyl
ester 0.115 g %0.’18 lmg&hﬁs@ﬁg t}ﬂe proce )Sl?ée of Exanple 9(d) to afford 28
ng of the required product. Percentage purity (HPLC): 97.58 % (LCV5): 96.9

% 1H N DVBO- d6) . 6 5}..8 2. 1-1, 9 (21-1,. n),. 3.15
(4H, m L %&‘Qoﬁ??noi%f é’(é?ﬁ’l "“H)@,l 9%530(](‘%‘13,“ Sl g%[.’?(ﬁ’e s agedto .r%@‘"(eé H,
M, 8.9 (1lHusfinsiod oF soihn H4ridd 0.99% (@316 mBfoP)in 5 ml of DXFFEBIEA 14 6-°C. The

4-14-[4-(2-am noet hyl ) pi peri di ne- 1-car bonyl |- 6-i sopropoxypyri di ne-2-yl oxyl 1
0 benzani dii§actipp flas shtyedstor B pris b she-semg i¢roprratrecanddhig wasdpllopsd byest er

2, 6- Di hydr oxyi i,Gak-Qni £d - L . i | ved,sin 20 m of
15 pr opane-@%ﬁ%gtaﬁgﬁlgﬂl((gve?ﬂ% %‘ﬁg%%égg%%gqrgﬁ%%%ﬁﬁ'o c(iSi gg\/\%%l 0Qdded to the
stirred soldissobvedah SanlyfddMEy Theiedctidn Mixtinewess sérrpé for@ach &f 701€. Mhe and t hen

the contents of the fl ask re reflyxed overnight at 100 C. The sol vent was
r emoved QundERCoBdIRsE ¢33 P@‘ér\éﬁ o é‘f?dc‘ﬁa aater apd extgacicd with 200 mh phethglaceiptes ol ved

in 250 m  ofhSdxlia priR s ML APH R Y MINACORERA sanlBRd PR tiBR [k Was

dried over anhydrous sodi um sul phate, concentrated under 20 reduced
pressur e arf@luion] wastdsigd oyersodinmm sdhhaserandgrnephiygted toi affprd hh oily fasidue;

et hyl acet at g, - : . luant to afford .0, 5. requir ro . ~v H NVR
Catasy < 6 s pas Blrifsa 5, 8 cBrbi Sleiptly il Horb RO SE REIR T - 2"
(1H, s), 6.t8%ffoddd.5 gsof thdRqgbized prdductbHENMR (DMSO-dg): 6 6.79 (1H, d), 6.93 (1H,

15 d), 7.06 (2H, d), 7.18 (2H, d), 7.75 (4H, d), 8.16 (1H, d).

b) 1,5-Bis-(4-cyano-phenoxy)-2-aminobenzene

Zinc dust, 0.4 g (5.3 mmol) was added portionwise to a reaction flask containing a

20  stirred mixture (10 min) of 1,5-bis-(4-cyano-phenoxy)-2-nitrobenzene 1.5 g (4.2 mmol)
and 0.085 g (0.08 mmol) of ammonium chloride dissolved in 25 ml of methanol. The
reaction mixture was allowed to stir for 1 h at RT. Reaction mixture was filtered
through celite and the filtrate was concentrated to afford a brown viscous residue which
was partitioned between ethyl acetate and water. The organic layer was dried over

25  anhydrous sodium sulfate and concentrated to afford an oily residue, which was purified
by column chromatography using chloroform-ethyl acetate (10 : 1) to afford 1.3 g of the
required product. '"H NMR (DMSO-dg): 6 5.10 (2H, brs), 6.85 (3H, m), 7.06 (4H, m),
7.80 (4H, m).

30 ¢) Naphthalene-2-sulfonic acid [2,4-bis-(4-cyano-phenoxy)-phenyl]-amide



25b) 2-(4-Cyano- phenoxy) - 6-i sopropoxy-i soni cotinic acid isopropyl ester
2- Hydr oxy- 6-i sopropoxy-isonicotinic acid isopropyl ester (0.5 g, 2.09 nmol)

and 0. 574y@ 20fh/183748101 ) pot assi um car bonat e was di ssol vedririeroddoonf dry
DMF. 0.25 g (2.09 mvol ) of 4-fluorobenzonitrile, dissolved in 5 m of DW,

was added to the stirred 30 solution of hydroxynicotinate over a period of
15 nmin and then the contents of the readifon flask were stirred overnight
at 100 C. Reaction m xture was concentrated and the resi due was di ssol ved

in 100 mM of et bBis¢btadne-phedoxyhadinobérzen@dars gld 5y immegt Bhsphth¥iene-
2010/ 133748PCT/ F12010/ 000031 57 | ayer was dried over anhydrous sodi um
sul phat e anttfe8 G k> ?’éhﬁl:‘ﬁlﬂl N Neditsopropy lthyflaming (RIFEAY B85 g

i ed . : ¢ .
bur 11 cat | on ThmeRnETy UBSNSE S of B3 ffiths AdRgM LR 1y hERGbI ,
5.25 (1H, nipixtare vas 3ddcentrpted Tinder(r8jcedipresSure and the r2sidde wyaptitioned

H i . oot ni d 2 ( 4
soni cof i TR eI SEer@atiedihs Ph iy IO WAk COLBLIcTH | od uei ng
t he procedusrgariié plasd s Svashdd) witR 1MM@0§/§Q 160 9{% %I%l?sa&%at%@?iéﬂiﬁ ﬁﬁgﬂ)@&&i ug t.

Per cent age _Purity_ (LCWB): 96.71 % 111 N (éDIVBO , d)
(111, my, eltesolutian s drigdgvenspdium yulplrate aidencetratqd Beaffordian nily resaive, (111,

brs) . (2- . .

11 12 (- cyanti pRnBYSetoy solmn shramspomry g hxpiestr) sepis ARy
thyl) - kefford 0460 ¢ dfelid rehuitr dicey HLSMR (B dg): ploesq3 -1. 5O P,

?so%i Z:gcia:]i C a}c' d g 30 mZﬁﬂ%pM£ andb{g-m 9:9 M) mf DHROXY

pi peri dPn- 4% f{@t(ﬁéﬂl’}n C%I?% Dl 10 2 DR (1S er (0.16 g, 0.7 mmol)

wer e coupl ed using the procedure of Exanple 5(c) to afford 0.12 g of the
requi red product. 1HNMR (DMSO-d6): 8 1.12 (211, m), 1.15 (6H, d), 1.4 (911,
s), 1.6 (211, dnNaphthpgneR-fulfopic ®id7[226bisH{4-athoxyRarbeniaBdyyliphen®ysphdiyl}- M) ,
4.45 (111, M.4.4.8 (1H m, 6.48 (1H s), 6.58 (1H s), 6.8 (111, brs),
7.38 (211, ,o7.9 (211, d). '

15 Using naphthalene-2-sulfonic acid [2,4-bis-(4-cyano-phenoxy)-phenyl]-amide (0.19
g, 0.36 mmol) and following the procedure of Example 1(d) afforded 0.13 g of the
required product. Percentage purity (LCMS): 69.6 %, (M+1) = (609.1+1).

) Naphthalene-2-sulfonic acid [2,4-bis-(4-carbamimidoyl-phenoxy)-phenyl]-amide
20
Using naphthalene-2-sulfonic acid [2,4-bis-(4-ethoxycarbonimidoyl-phenoxy)-
phenyl]-amide (0.13 g, 0.21 mmol) and following the procedure of Example 1(e) 0.033
g of the required product was obtained. Percentage purity (HPLC): 96.91 %, (LCMS):
96.74 %. "H NMR (DMSO-de): 8 6.5 (1H, s), 6.7 (3H, m), 6.95 (2H, m), 7.2 (3H, m),
25 7.3 (1H,s) 7.45 (1H, m), 7.55 (2H, d), 7.7 (2H, m), 7.75 (1H, m), 7.85 (2H, d), 7.95
(2H, m), 8.1 (1H, m), 8.3 (1H, s), 9.0 (3H, m), 9.15 (2H, s), 9.25 (2H.s).

Example 22.
4-Fluorobenzene-sulfonic acid [2,4-bis-(4-carbamimidoyl-phenoxy)-phenyl]-

30 amide

Intermediates (a) and (b) are the same as in Example 21.



e)

4-1444- ( 2- An1 no- et hyl ) - pi peri di ne- 1- carbonyl ] - 6-i sopr opoxy- pyri di n- 2-yl oxy}
- benzimg t hyl ester (2-

{142-(4- cyano gllh%r‘l‘gxy) 6- i sopropoxy- pyri di ne-4-car bonyl ]"SF’pFézr"ﬂ%?“r?f’ﬂ-
yllethyl)-carbam c acid tert-butyl ester (0.12 g, 0.23 mml) was used and
the procedure of Exanple 1(d) was followsd to afford 0 11 g of the required
product. Percentage purity (LCM5): 51.13 % WO

2010/ 133748PCT/ F12010/ 000031 58 4-

{444-(2- Am no-ethyl ) - g peri di ne- 1- car bonyl ] - 6-i sopropoxy-pyri di n-2-yl oxy -
benzi m di ¢ aci @) ¥t[3A-Biss@eryai@pheanogy)-phedwljrrihgrovmszeeadfamanhiddre procedur e
of Exanple 1(e) was followed to afford 50 ng of the required product.
Percentage purity (HPLC): 599.46 % (LCM5): 97.7 % IHNWR (DVBO-d6): 1.15
(611, s), 1.5 Qmorﬂﬂanzéne@u(fgh&l diloridk- ((_0'526 é10-65 ﬁ’hnol?wﬁs ﬁddle@i to |3')st1rrfe’d 85 (2H,
m, 3.0 (111, m, 3.2 (2H s), 4.45 (1 m, % 5 (1H, s),
6.6 (1H,5 s) solgtion qulHS btf)(4 CpangsPhGIPXY)- Z@ngl}obenzeale(@i 5 gd.. 54 m@) along with) |
9.35 (211, I

4-[5-[4-(2- g%lnern%g%l% Iﬁ;;?%jépf%}nn}zex %%%B%: yq 1ff°észﬂ groﬁt LoToHE Sire ch>°>€1§/1 phenoxy
) - Syl’l ﬂl Pe-HWEXD]\Mﬂa)nB«M@(IHL b), Cdﬂ’f;){%? , O )( %26)(2\de)ph€ngH)dl)l, coui nhg .
acid ethy pot assi um car bonat e was adde
to a sti rregﬁ‘L ’u'ggééaHo‘? 9§®Hr8}a;§mh E’gtl nic acid ethyl ester 0.15 g
(0.7 mmol) in 10 mM of /V,Ndinethyl- formam de (DWF) cooled to 5 C. This
was followed by dropwi se addition (over a period of 10 mn) of 4-cyano
phenol 60 ny (9. &8luerehsnyengisytfonigadid [3,42bisd(4-sthoRkFarbortimideyl-pheroxiyn i xt ur e
was al | owed BeQyf %m_[dcat RT for 2 h, concentrated under reduced pressure and
the resi duePWas 3§80l ved in 100 m of ethylacetate. The organic | ayer was

washed with water and dried over anhydrous sodi um sul phate and concentrat ed

under reduced Br.es f The crude, product was purified by col
chr omat ogr aphy“#88 %ﬂ‘b?&ﬂé‘cyé?%?h%{@éwk’@“é’ﬁ 42&“%@ t@P%Fdﬁt%lfPWfiFéQ #80.13 g

of the requj r0933|7 RERHUGY- fo %@Qedlgégﬁﬁxangplélél Q?f%ljdegto)l’ %oi?’th%zj'l q),

7.26 (111, s5), 7.38 111 211, d 96 2 4-cyano
phenoxyl5- 2-(equired rﬁrbdw&m@dmmgy pphél”(d@»)lsh@@t%nﬂ\dﬂa)ﬁ Cﬁ7é't1H31D ester
Pot assi um carbonate (60 ng, 0.43 nmobl) was added to a stirred and cooled (O
0

€) 4-Fluorobenzene-sulfonic acid [2,4-bis-(4-carbamimidoyl-phenoxy)-phenyl]-

amide

20 Using 4-fluorobenzene-sulfonic acid [2,4-bis-(4-ethoxycarbonimidoyl-phenoxy)-
phenyl]-amide (0.16 g, 0.27 mmol) and following the procedure of Example 1(e) 0.033
g of the required product was obtained. Percentage purity (HPLC): 96.54 %, (LCMS):
95.4 %. '"H NMR (DMSO-dg): § 6.5 (1H, s), 6.75 (1H, s), 6.95 (3H, m), 7.2 (2H, d), 7.3
 (2H,d) 7.4 (1H, d), 7.75 (3H, m), 7.85 (2H, d), 8.6 (1H, s), 8.95 (3H, brs), 9.25 (3H,
25  brs), 10.2 (1H, brs).

Example 23.
2,4-Bis-(4-carbamimidoyl-phenoxy)-phenyl-1-naphthalenesulfonamide

30 Intermediates (a) and (b) are the same as in Example 21.

c) Naphthalene-1-sulfonic acid [2,4-bis-(4-cyano-phenoxy)-phenyl]-amide



30sol ution of 2-chloro-6-(4-cyano phenoxy)nicotinic acid ethyl ester 0.13 g
(0.43 nunol) in 10 M DW and stirred for 10 mn at the sane tenperature.
Thi s was wol2bovessrsBy the addition of 76.5 ng (0. 43 mmol PCEiFI2010/000031
4-trifluoronmethoxy phenol, dissolved in 2 m of WO

2010/ 133748PCT/ F12010/ 000031 59 DMF, over a period of 10 mn. After the
addi ti on was conpleted, the contents wer@ allowed to stir at RT. This was
foll owed by heating for 3 h at 80 C. The reaction m xture was concentrat ed
under reduced pressure, poured into ice-cold water and di ssolved in 50 n

of ethyl aceta Organi ¢ lLayer. wa hen washed with brine solution 5
fol I oned by wai'Siaphfr‘i’gfaepﬁéulﬁf}n&ﬁ%‘ﬂﬁ?%d@ck“%g-%d}lﬁlpi)éﬁﬁswd%w%%ﬁmed

chr omat 0gr aRikid#SNYs-BRAANG andbibHox L8 fotkftzchl ég;?ﬁgf&%g “@3&12311%@5@{%6@”0

required product. Percentage purity:” LCM5 eve no 0.
phenoxy) - 2-§thert reagentsasanentioosd/ingixamply 20(a) tocefford .18 af th@requiréd prbdagtano

i SRR AR oL A A 0 o

afford 0. 153¢, af). the required product. Percentage purity: LCVS eve node):
41.96 % 15d) (2-{1-[6-(4-cyano phenoxy)-2-(4-trifl uoronethoxy
phenoxy) pyri di ne- 3- carbonyl ] pi peridin-4-yllethyl)carbamc acid tert-butyl

ester 6- (4- 1%: Phe A (Ao dor | E Vi ' i-pi c acid
(0. 15 g, 0. 30 ShprpiangefstiafenftabibllpAbETHAN YRR T 2V
ester (0.082 g, 0.36 nrnol) 20 were coupled using the procedure of Exanple
2\%?)23'[ &Oaf f O;?U solngl ga tl?glel}ehl(a-s&l?o%lilcl a{c%j [££-%959(C41Eéyar|:1)§-li) glg[xz}%)clghe%l;f{]l-a{rgidg I(_OC%B )

4- [ 5- [ 4- ( 2- A I0RHY) ahRifoRswid s AR Pro&uROSY il anthié 4%&) hithidd@powes bomy phenoxy) p
yridi ne-2-yloxyThenzi m dic acrd ethyl ester (2-{1-]6-(4-cyano

phenoxy) - 2-requitad; grpdust.-descentagy Ppher&OMPY 56 3i %eVe+ Dar (90Ry1 911 H).

pi peridin-4-yl }ethypcarbam c acid tert-butyl ester (0.15 g, 0.24 mml) was
used and the procedure of Exanple 1(d) was followed to afford 0.20 g of the

requi red produgt2,4-Bis-¢eodrbgrinfidsyliphendxXsphényl € -aptiehalendsulfdonimideVVO
2010/ 1?,[!3;748PCT/ F12010/ 000031 60
Using 2,4-bis-(4-ethoxycarbonimidoyl-phenoxy)-phenyl-1-naphthalene sulfonamide
(0.16 g, 0.26 mmol) and following the procedure of Example 1(¢) 0.035 g.of the
required product was obtained. Percentage purity (HPLC): 94.73 %, (LCMS): 96.0 %.
'H NMR (DMSO-de): 8 6.55 (1H, s), 7.1 (2H, d), 7.3 (2H, m), 7.4 (2H, d), 7.75 (4H, m),
20 7.9 (4H,m), 8.2 (1H, d), 8.4 (1H, d), 8.5 (2H, brs), 9.1 (4H, d), 9.3 (4H, s).

Example 24.
N-(4-Amino-cyclohexyl)-3,5-bis-(5-carbamimidoyl-pyridin-2-yloxy)-benzamide

25 a) 3,5-Bis-(S-cyano-pyridin;2-yloxy)-benzoic acid ethyl ester

Potassium carbonate 2.1g (15.2 mmol) dissolved in DMF solution was added to
3,5-dihydroxy-benzoic acid ethyl ester 1.5 g (8.2 mmol) dissolved in 15 ml of DMF.
This was followed by dropwise addition of 6-chloro-nicotinonitrile 2.1 g (15.2 mmol)
30 dissolved in 5 ml of DMF. After complete addition, the reaction mixture was stirred at
60 °C for 8-10 h. The reaction mixture was Quenched with ice cold water and extracted

with ethyl acetate. The organic layer was washed with water followed by brine, dried



4-[5-[4-(2- Am noet hyl ) pi peri di ne-1-carbonyl]-6-(4-trifl uoronet hoxy-phenoxy)
- pyridine-2-yloxybenzimdic acid ethyl ester (0.20 g, 0.34 mmol) was used

and t he pyecefiuisg4ef Exanple 1(e) was followed to afforgc®rkod@oiihe
requi red product. 5 Percentage purity (HPLC): 89.68 % (LCVB): 74.9 % NWR

(DMBO-d6): 8 1.05 (1H, m), 1.25 (1H, m, 1.65 (511, m, 2.8 (411, m), 3.2
(1H m, 4.5 (1H, n), 6.85 (1H, d), 7.2%92H s), 7.35 (4H n), 7.85 (411,
m, 7.9 (1H, m, 9.2 (2H, s), 9.3 (2H, s). Exanple 18.

104- [ 5- [ 4- ( varinhgdretidyodjumh palphale ad doreanthaey bl afford 4 chldéQbRd WARMONAE) PYri di n
e-2- yloxy]-bepnzam dine Internmediate (a) is the same as in Exanple 17. 15b)

6- (4- Cyano Pwalgskiy copumn chromstegramwrising)hexanegthyli asetatei (40 ¢ 2htpl affosd @75 g of |
- Chl or o- 6- (4- h e i ' .25 "
o 4o 11 vorErEABRA PARKE H RAIETDRISOA5, 81 3o, 624 83 AR P75 e kdaire b

Exampl e 17( Bp21(bHat)fD68I(2AH, 213, §3D2H, [k, 8.6(@H,e)l product. Percentage purity
(LCVS): 61.86 % 20 c) 6-(4-cyano phenoxy)-2-(4-fluoro phenoxy)
nicotinit acid 6-(4-Cyano phenoxy)-2-(4-fluoro phenoxy) nicotinic acid

ethyl ester (Obﬁismis-gs-@%o-pydmb)yl bagssd shdqfied using the procedure of
Exanple 5(b) to afford 0.2 g'of the 25 required product. Percentage purity:
LCMS (-ye node): 57.29 % d) (2- {1-[6-(4-cyano phenoxy)-2-(4-fl lt;oroI
phenoxy) pyri di neg- 3~ bonyld.pi gerjdi n4-yi} .ethyl)carbamn c i.d.tert-buty
ater w0 20100143 SAPEDRASE B0t BB ot e as b S R &
5(c) to af fhydiolsedbydusiig thb@rdcedite o€ Bxhpld Ueh). to REFLEENB JAT thdlfelqhiyed LCVB (-ye
. 0
mode) : 1607' 5pr({0duct. 'H NMR (DMSO-dg): 8 7.34 (2H, d), 7.48 (1H, 1), 7.61 (2H, d), 8.38 (2H, dd),

8.70 (2H, d), 13.5 (1H, brs).

c) {4-[3,5-Bis-(5-cyano—pyridin-2-yloxy)-benzoylamino]-éyclohexyl}-carbamic
acid tert-butyl ester
15
Following the procedure of Example 5(c) 3,5-bis-(5-cyano-pyridin-2-yloxy)-
benzoic acid 0.35 g (0.97 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-butyl
ester (0.2 g, 0.97 mmol) were used to afford 0.4 g of the required product. '"H NMR
(DMSO-ds): 6 1.47 (9H, s), 1.72 (5H, m), 1.82 (3H, m), 3.20 (1H, m), 3.72 (1H, m),
20 6.74 (1H, m), 7.18 (1H, d), 7.32 (1H, s), 7.50 (1H, brs), 7.59 (1H, s), 8.08 (1H, brs),
8.30 (2H, dd), 8.39 (1H, dd), 8.67 (2H, d).

d) N-(4-Amino-cyclohexyl)-3,5-bis-(5-ethoxycarbonimidoyl-pyridin-2-yloxy)-

benzamide

25
Using {4-[3,5-bis-(5-cyano-pyridin-2-yloxy)-benzoylamino]-cyclohexyl}-carbamic
acid tert-butyl ester (0.13 g, 0.23 mmol) and following the procedure of Example l(d)
afforded 0.12 g of the required product. Percentage purity (LCMS): 74.6 %, (M+1) =
546.2.
30

e) N-(4-Amino-cyclohexyl)-3,5-bis-(5-carbamimidoyl-pyridin-2-yloxy)-benzamide



e)

4-[5-[4-(2- Am no-et hyl) - pi peri di ne- 1-carbonyl ] -6-(4-fl uoro-phenoxy)-pyridin
-2- 5yl oxyb-2bemzssdi ¢ acid ethyl ester (2- { PCT/FI12010/000031

146- ( 4- cyanophenoxy) - 2- (4-f | uor ophenoxy) pyri di ne-3 -carbonyl] piperidin-4-
yl } ethyl)carbamc acid tert-butyl ester (0.25 g, 0.44 rnnol) was used and
the procedure of Exanple 1(d) was fol lowE¥ to afford 0.28 g of the required
product. Percentage 10 purity (LCVS): 51.02 % 0 4-[5-[4-(2-am no

et hyl ) pi peri di Heing Netd-mimpidycRhexiyl)-Biiebie-(pethoaysarimpnimiiogkp@idin-2-yloxy)- .
yl oxy] benzam di ne .

15445- [ 4- ( 20RPmEedPg18 Ol sumphliand fallovdpg gisarpcegurepffxample HeLA94 £:9%yr i di

n-2- yl oxy] m@%tfiiﬂ%ii%h‘fdu@@ivﬁ's SBthivbd. %k @hntagd pﬁﬁtyQHﬁc‘g@m%,)(me@.d ognd
the procedure of Exanple 1ge) was followed to"afford 0.12 g of the required
product . e/t BMRGOMARdey (192 Y 5Hom). 80 H, (I8 (3Ho 01) 18304 ZH HIVRAD

(DVBO- d&) : : : , A 1 1.75
(2, 2, At ahy i Bha v b bive S S my's B (1B, Oy 5 (7
s), 7.18 (2MH,d),9.42.3H, §2H, d), 7.68 (2H, brs), 7.82 (111, d), 7.94 (1H
m, 8.98 (1H, s), 9.30 (111, s). Exanple 19. 4-13-[4-(2-am no
et hyl ) pi peri di ne-1-carbonyl1]-6-(4-trifluoronethoxy 25
phenoxy)pyridin-ﬁﬁﬁhﬁgﬁkpenzanidine a) 2-Chloro-6-(4-trifluoronmethoxy
phenoxy) ni cotini c ac et hyl ester 2, 6-dichloronicotinic acid ethyl
ester (0.22 g, O4-ammoel-}4-454d-Bist(5-chtbamimideyhpyydnQ-yendient@/1Fiexzindl -1
nmol ) reé@? hﬁﬂhusing the procedure of Exanple 17(a) to afford 0.3 g of
the requi r et pr&fual™ Percentage purity (LCMB): 64.0 % WD

2010/ 133748PCT/ F12010/ 000031 62 b) 2-(4-cyano
phenoxy)-6-(4-trifluoronet hoxy phenoxy) nicotinic acid ethyl ester

2- Chl or o- 6- ( 4- tntermedintenta) mé) precthe sameacimtixemple2d.d et hyl ester (0.3 g,
0. 83 mol ) and 4-cyanophenol (98.8 ng, 0.83 mmol) were coupl ed using
the procedure of 5 Exanple 17(b) to afford 0.23 g of the required product.
Per cent age purd)t4r[3,5-Bid)5-cyiiro-Pyriltin-2-yloxy)-benzoyl]-piperazine-1-carboxylic acid tert-

15  butyl ester

Following the procedure of Example 5(c) 3,5-bis-(5-cyano-pyridin-2-yloxy)-
benzoic acid 0.6 g (1.67 mmol) and piperazine-1-carboxylic acid tert-butyl ester (0.31 g,
1.67 mmol) were used to afford 0.55 g of the required product. '"H NMR (DMSO-dg): &
20  1.42 (94, s), 3.45 (6H, m), 3.56 (2H, m), 7.20 (2H, d), 7.27 (1H, t), 7.32 (2H, d), 8.37
(2H, dd), 8.70 (2H, d).

d) 4-[3,5-Bis-(5-cyano-pyridin-2-yloxy)-benzoyl]-piperazine

25 Using 4-[3,5-bis-(5-cyano-pyridin-2-yloxy)-benzoyl]-piperazine-1-carboxylic acid
tert-butyl ester (0.5 g, 0.94 mmol) and following the procedure of Example 9(d)
afforded 0.4 g of the required product. '"H NMR (DMSO-de): & 3.20 (4H, m), 3.46 (4H,
m), 5.42 (1H, brs), 7.18 (2H, d), 7.25 (1H, t), 7.31 (2H, d), 8.41 (2H, dd), 8.75 (2H, d).

30 e) 4-{4-[3,5-Bis-(5-cyano-pyridin-2-yloxy)-benzoyl]-piperazin-1-yl }-4-oxo-butyl)-

carbamic acid tert-butyl ester



c) 2-(4-cyano phenoxy)-6-(4-trifluoronmethoxy phenoxy) nicotinic acid
102- (4-cyano phenoxy)-6-(4-trifluoronethoxy phenoxy) nicotinic acid ethyl

ester (0.wg010/832¢ mmol) was deesterified using the pregegduogy®ooixanpl e
5(b) to afford 0.2 g of the required product. Percentage purity: LCVM5 (-ye

node): 66.14 % d)
(2-{142- (4-cyanophenoxy)-6-(4-trifl uoron&t hoxyphenoxy) pyri di ne- 3-car bonyl ]
15pi peridin-4-yl }ethyl)carbam c acid tert-butyl ester 2- (4-cyano

phenoxy) - 6- ( 4- Faslldngtlmrmb&nabaye giifeaapy 5@) 498 I5rb1§~(59-6yeﬂ10(1531n31r92 ylbx4$ mol )
and (2- P|pe|d| I-ethl) ar bam id tert-but ester (0.11 g, O0.48
mol ) were é éé?l%’ § (E%‘H%lgén‘gf‘ t‘Ei(QH‘ﬁP‘é"%%‘HW%“&'ﬂ’PB’F’& 381d21 g of

the require t it
4-[3-[4-(2- g\)m no- eﬁx}i}ﬁ%ﬁwgﬁ?ﬁfzﬁt@%&%?%ﬁ &ftﬁ ?‘?Fuor ome%oxy phenoxy

)- pyri di nedM$0sde)]HbAR (ML)l 6¢ (TH, @) 1332 eaeH en) ZE%ZQH{ d), 3.50 (7H m), 6.80

ot per 1 i 403 PRn e 128 L g RO e 88 B dh o ol ) v

used and the procedure of Exanple 1(d) was followed to afford 0.25 g of the
requi red product. Percent a% a\gurlt (LCWVB): 52.44 % WO
2010/ 133748PCT) #2616+ oBoo3t Bydroxycarbamlmldoyl)-pyndm 2-yloxy]-benzoyl}-

4-[3-[4-(2- t byl -trifl th h

- oyt di ndd Bt BB AR i RO RRS 5' g, 10 95 rmol ) s

used and the procedure of Exanple 1(e) was foll owed to afford 0.050 g of
LCMB): 91.76 %

L1 1ANR DNBO BT 58 BiS - CEmoanidhy -y b e g pergnd LA Oy us3 (111

m, 2.8 (4|‘éarmmc§ela téraﬁt%ymstele() ﬁ%gd-.ar’?-mnﬁjdl)j IﬁPEA(G-B"g (§b8 n@ngﬁ aﬁ&-?]lSSS)

7.26 (2H, m, brs) s).
9.34 (214, & 2 of hydroxylamine hydrochlorlde were used as descrlbed in Example 2(d)

104-[5-[ 4- (;2- i arb -.3- 0 (o Iuorometh
oxy penoxy ot 028 S WAk OTet AR s QTSR o Gl
phenoxy) - 5- 67|7Lm(rv@t}nBOO:Dl "Bl NMEC (DIMSOhYY): &$UOI9H, ), 1.62 (2H, q), 2.33 (2H m),
15 2,92 (3H, m), 3.18 (1H, m), 3.50 (4H, m), 3.62 (2H, m), 6.16 (3H, brs), 6.82 (2H, 1),
7.08 (2H, s), 7.18 (3H, d), 8.14 (2H, dd), 8.48 (2H, s), 9.85 (2H, brs).

g) [4-(4-{3,5-Bis-[5-(N-(acetylhydroxy)-carbamimidoyl)-pyridin-2-yloxy]-
benzoyl}-piperazin-1-yl)-4-oxo-butyl]-carbamic acid tert-butyl ester
20
[4-(4-{3,5-Bis-[5-(N-hydroxycarbamimidoyl)-pyridin-2-yloxy]-benzoyl } -piperazin-
1-yl)-4-oxo-butyl]-carbamic acid tert-butyl ester 0.25 g (0.37 mmol) was acetylated with
0.08 g (0.8 mmol) of acetic anhydride using the procedure of Example 2(e) to afford
0.25 g of the required product. Percentage purity (LCMS): 86.1 %, (M+1) = 761.2 (with
25 BOC). 'H NMR (DMSO-dg): & 1.36 (9H, s), 1.62 (2H, m), 2.14 (6H, s), 2.33 (3H, m),
2.93 (3H, m), 3.55 (6H, brs), 6.82 (1H, brs), 6.95 (4H, brs), 7.18 (5H, m), 8.18 (2H, dd),
8.50 (2H, s).

h) (4-{4-[3,5-Bis-(5-carbamimidoyl-pyridin-2-yloxy)- benzoyl] -piperazin-1-yl}-4-
30  oxo-butyl)-carbamic acid tert-butyl ester



152, 6-Di chl oro-5-fluoro-nicotinic acid ethyl ester (3.5 g, 15.0 nmol) and
4- cyano- phenol (1.78 g, 15 0 mol) were coupl ed using the procedure of

Exanpl e kjoa)id@sakford 2.4 g of the required product. pdris1460e d6): 8
1.35 (311, t), 4.4 (2H, q), 7.58 (2H, d), 8.0 (211, d), 8.4 (111, d). 20b)
6- (4- cyano phenoxy)-5-fluoro-2-(3-trifluoronmethoxy phenoxy)nicotinic acid
et hyl ester 2-chl or o- 6- (4-cyano pheno®®)-5-fluoro nicotinic acid ethyl
ester (2.4 g, 7.49 mmol) and 3-trifluoromethoxyphenol (1.33 g, 7.49 mol)

were coupled u 3. Bip[D I8y dréoy )y RssaRlimido rid(ih &I bénsbyl-of the
r equi redppr odug‘t (Q?LH Nl\l/pRJ[ o e?’ﬂ}t r8@1) 35 g?ilzll M)bﬁ , %@2

(211, d), 7prmerazy-l-yh-4- vxehut(yh]ﬂdrbamlc acid gert- thlesaf)rO%Ssa) Zl.mmcg was:)

6- (4- I cid
V0 2010/ 133 080RR HOB L BHB58uE £t Bxbiibls 4637 g?ﬁ@q%‘?q BRPOS e afoad
(1?II,)N§O( (il6) bEér)cé’ntﬁ@ ity ((jI;i;lz/IZSj{(iB'f ?,—l((l:l/lﬁﬂjé) antS’!HQZl , d), 8 34 (111, d),

rs). -{1-[6-(4-
phenoxy;§5 fl uoro-2-(3- trifIuoronethoxyyphenoxy)pyridine-3-
5car bonyl | pi peyi 411{& T3,5VBIR5 RUPDLEARRBN-byRfih 3-116K): ﬂé%wl]nﬁ@h%m% %flb -£yano

phenoxy) - 5-fl uoro-2 (3 trifluoromethdoxy phenoxy) "ni cot aci d

2.99 ol ) exribytanylupinei di n-4-yl -ethyl)-carbam ¢ acid tert-butyl est er

(0.684 g, 3.0 nmol ) were coupled using the procedure of Exanple 5(c) to

afford 1.1 g of the required 10 product. 11-1NVR (DMSO-d6): 1.2 (2H, rﬁ,

1.4 (9H, d) 1USing 24'-1,{44[3,5-b'is-@5-(:&E)émirﬂﬁioylzpﬁid‘irﬂ-l%flo -,bex&o? - 1ﬂé'r|a21fi?1y-ylg

(3H m, (1H, r%c 4.45 (1H, m, 6.78 (111, r? (211,
7. 31é) ( 1 -i)xo-éyjlty qg[@an(nj;fgld tﬁﬁt-,buqy_l 7ge1((j_)|.]2 g-d) 1 1)(a3_1[i| folil,()wmg tlg_e (111, m.

e) 4-[5-[ 4-

et hyl ) pi per é%fer?g?r{‘?f(‘: %}ﬁaén&)le 9jd) affPdeSrOOOS 6g <()f the re red roducth Percentage purity

15phenoxy) ptHRI N 87.2%y I(b@M&)eMH% HﬂNMRl(BNﬁi(h-ydk) ésltza(rZH m)( 275{2H, m),

6- (4- f e
car bonyl 1 pi BNT A 8 it ot 22 b DAty ot sB e 530, 0
mol ) was u@egn@ngmglqmpg)og:ggigg}e s@fgﬁx@pplsy 1(d) was followed to afford 1.0
g of the requi red product.
Example 26. ,
1-[(4-Amino-ethyl)-piperidine-1-carbonyl]-3,5-bis-(4-carbamimidoyl-phenoxy)-

benzene
20 a) 3,5-Bis-(4-cyano-phenoxy)-benzoic acid ethyl ester

Potassium carbonate 0.611g (4.4 mmol) was added to a stirred solution of 3,5-
dihydroxy-benzoic acid ethyl ester 0.5 g (1.7 mmol) dissolved in 15 ml of DMF and
stirred for 10 min. This was followed by dropwise addition of 4-fluorobenzonitrile 0.82

25 g (6.8 mmol), dissolved in 5 ml of DMF, and the contents of the flask were stirred at 80
°C for 4 h. The reaction mixture was poured into ice-cold water and extracted with ethyl
acetate. The organic phase was washed with Na,COj3 and saturated brine solution, dried
over sodium sulphate and concentrated to afford an oily residue which was purified by
column chromatography using hexane-ethyl acetate (10: 2) to afford 0.4 g of the

30  required product. The yield was 0.6 g. 'H NMR (DMSO-dg): 6 1.30 (3H, t), 4.30 (2H,
q), 7.25 (2H, d), 7.32 (1H, t), 7.46 (2H, d), 7.90 (2H, d).



20 Percentage purity (LCMS): 11.21 % f)

4-[5-[4-(2- Am noet hyl ) pi peri di ne-1-carbonyl-3-fl uoro-6-(3-trifl uoronethoxy
phenoxy) pybidio@s#Asy! oxy] benzani di ne PCT/FI2010/000031

254-[ 3-[4-(2- Ami no- et hyl ) pi peri di ne-1-carbonyl]-6-(3-trifluoronethoxy-pheno
Xy)- pyridine-2-yloxyThenzimdic acid ethyl ester (1.0 g, 1.69 muol) was
used and the procedure of Exanple 1(e) wds followed to afford 0.250 g of
the required product. Percentage purity (HPLC): 98.16% (LCVS): 90.93% I1|

NVMR ( DMBO- d6) : b)83,3-Bis-(B¢janofPhendxyd-besddic a¢i, 1.75 (2H, m), 2.0 (111, m,
2.8 (4H, m), 45 (1H m, 7.1 (2H m), 307.25 (211, m), 7.45 (211, d), 8.0
(311, m, 8.1 (211, m), 9.20 (211, s), 9.35 (2H, s). Exanple 21. WD

2010/ 133748PCT; [ f L an

2. 481 o (4 car DA i Aoy nasysbengolc acid syl eger,0.6 g (LSG mmol) s o

1, 5- Bi s- ( 4-lyydaolgsedibynsing)th procedwb efiIErarapld 4()\taaffpiiehd$ g4f require@ prdductol ) ,
di ssol ved i , e o) tire spension. of sodi um

hydr i de%o. 9%@%@&%@0%@31729& &h sépa(@)%Fd)eg?%ge@ﬁt =i‘>§é.(nllhérs}-eacti on
flask was stirred for 10 mn at the same tenperature and this was foll owed
by dropw se addition (over 15 min) of 2,4-dichloronitrobenzene 2.0 g (10.5
mol ) di ssol ved I-H4PBaerAniinionhyl)-prperidaet-cahomil k8 Srtds-(hrsyabiphenekylor 6 h at
70 C. The 1bteFén%acti on nmass was poured into ice-cold water and extracted
with 200 m " of ethyl acetate. The organi c phase was washed with 1 M Na2CGO3

and saturated brine solution. The solution was dried over sodi um sul phate
and concentrated to afford an Oigx resi due, which was Eurified by col umm

chr omat'Qgr aphyFAoMiRE EPESHIISAf ExagPlea e} ho i Wocyanopherpxxi-benzgioacy g of
the requir Qﬁwgmy&hmh 2(}3@?@%%]-%}@)-%&8%%&‘&%@tast-ﬁm@? ebitfto. 28728 -

7.06 (2H, d), 7.18 (2171,
1, 5- Bi s- (4- k¥ ammgheemsussd R afrird OFenatthe rétjuired gusiuct. H NMR((BPMS@nR): ) was

o o on SR AE Ry A s (B0 . PR AD alee Bo 21, 2398 Ak ) £54 1
(1H, m), 4.38 (1H, m), 6.78 (1H, 1), 6.75 (2H, d), 7.04 (1H, 1), 7.25 (4H, d), 7.88 (2H,
15 d).

d) 1-[(4-Boc-Amino-ethyl)-piperidine-1-carbonyl]-3,5-bis-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzene

20 Following the procedure of Example 2(d) 1-[(4-boc-amino-ethyl)-piperidine-1-
carbonyl]-3,5-bis-(4-cyano-phenoxy)-benzene 0.4 g (0.7 mmol) and other reagents were
used to afford 0.35 g of the required product. Percentage purity (LCMS): 69.2 %, (M+1)
=632.2+1.

25 e) 1-[(4-Boc-Amino-ethyl)-piperidine-1-carbonyl]-3,5-bis-[4-(N-acetyl-

hydroxycarbamimidoyl)-phenoxy]-benzene

Following the procedure of Example 2(e) 1-[(4-boc-amino-ethyl)-piperidine-1-
carbonyl]-3,5-bis-[4-(N -hydroxycarbamimidoyl)-phenoxy]-benzene 0.35 g (0.55 mmol)
30  was used to afford 0.3 g of the required product. Percentage purity (LCMS): 51.0 %,
(M+1) = 716.3 (with BOC).



and 0.085 g (0.08 rnnmol) of ammoni um chl oride dissolved in 25 m of

met hanol . The reaction mxture was allowed to stir for 1 h at RT. Reaction
m xture weg 2bidt:efsed through celite and the filtrate wapcggpnenidasied to
afford a brown viscous residue which was partitioned between ethyl acetate
and water. The organic |ayer was dried over 25anhydrous sodium sul fate and
concentrated to afford an oily residue, ¥hich was purified by colum
chromat ogr aphy using chloroformethyl acetate (10: 1) to afford 1.3 g of
the required pfody-Bot-ANMRo{ERVB HiBenidiné-1 ldrHoalt]-305-5)s-(46 catbarhiddidloyl™ , 7. 06
(411, m, 7.80 (4H m. WO 2010/133748PCT/F12010/000031 66

1, 5-Bi s- (4- Eb@ﬁﬁybhﬁﬁé%y) 2- am nobenzene 0.175 g (0.54 mmol),

2- napht hal enesul fonyl chloride 0.148 g (0.65 mml) and

[V, N-di i sopropyl et hyl am ne (Dl PEA) 0.85 g (0.65 mml) were dissolved in 5
m of dr y toI uéréet- Bndanﬂid—cﬂngld—pﬁpﬁrid&ehl caibenyl]aa,dtlimm (Neabetymymy-

concentr nder ssure nd t re |due partitioned 5

et ween aat O3 @Pﬁ'&vﬁ Rabkbatant o3 k0l SVpARSERASIng 1B RIPEIUEE N
HCL. The or gaRk&mpIB2ET to\@ford@she df Wighied pMMubid2p&Bert e u}gp (NS H;QO%,
saturated brine solution. The solution was dried over "sodi um su phate and
concent r at etMtrd)=630%3d-an oily residue, which was purified by col um
chromat ogr aphy usi ng hexane-ethyl acetate (10 : 2) to afford 0.190 g of the
requi red product. 1HNVR (DMSO-d6): 6 6.45 (311, m, 7.16 (5H, 10m, 7.42
(6H m, 7.75 gRH[(4ddminBethPl){p2irtridibe-1-8arBony1]L351bis-$3- carbamuﬁi)doyl-phenoxy)
hbphthalene 2-sul fonic acid

[ 2, 4- bi L (4b&ZEBy car boni mi doyl - phenoxy) - pheny1] - ani de 15Usi ng
napht hal ene-2-sul fonic acid [ 2, 4-bi s-(4-cyano- phenoxy) - phenyl]-am de (0.19
g, 0.36 mol) and follow ng the procedure of Exanple 1(d) afforded 0.13 g
of the requiretspedeéboc-Penivertladepipeniding 1 {dattiByt]-369bB- (Y cdrbarimidoyl-

(609. 1+1) . e- 2 sul.f d

54 bi s ( APRSRERT P SO Bofind Ehppocedugg, pfxample 9@

napht hal eneafforded 006 ng)th‘d ﬁqﬁi?ed‘lﬁ)ﬂatlﬁct.( Her€drtape)fus NNE ) 97185 BAKNOXNNS):

and follown rocedur e of Exanple

h 1 d 3 21
e 585 84 26 % i NMRAIO g b0 (et b - hgdSHp@S)@e&f%en)paﬂ i

(311, . 65 S TS @1%‘95@“@@792@??‘1 b e Ol 4P s

(2H, d) 77(2H M, 7.75 (111, m), 7.85 (211, d), 7.95 (2H m, 8.1 (1H,
m, 8.3 (1H s), 9.0 (3L, M, 9.15 (211, 5), 9.25 (2H ).

N-(4-Amino-cyclohexyl)-3,5-bis-(4-carbamimidoyl-phenoxy)-benzamide

20
Intermediates (a) and (b) are the same as in Example 26.
c) {4-[3,5-Bis-(4-cyano-phenoxy)-benzoylamino]-cyclohexyl }-carbamic acid tert-
butyl ester
25

Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
0.45 g (1.26 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-butyl ester (0.27 g,
1.26 mmol) were ﬁsed to afford 0.52 g of the required product. 'H NMR (DMSO-dg): 6
1.31 (4H, m), 1.45 (9H, s), 1.80 (4H, m), 3.22 (1H, m), 3.68 (1H, m), 6.78 (1H, d, J=7.8
30 Hz),7.24 (2H, d, J=9.6 Hz), 7.51 (2H, d, J=2.1 Hz), 7.89 (2H, d, J=8.7 Hz), 8.35 (1H, d,
J=7.5 Hz).



Exanmpl e 22. 4-Fl uorobenzene-sul fonic acid _
[ 2, 4- bi s- (4- car bam m doyl - phenoxy) - phenyl] - 30 am de Internediates (a) and

(b) are twexamB3Aas i N Exanple 21. WO 2010/ 133748PCT/ F}p@497096)6fda3y 67 c)
N42, 4- Bi s- (4-cyano- phenoxy) - phenyl] - 4-f | uor o- benzenesul f onam de

4- Fluorobenzene sul fonyl chloride (0.126 g, 0.65 mmol) was added to a
stirred 5solution of 1,5-bis-(4-cyano-ph&oxy)-2-am nobenzene (0.175 g,
0.54 mml) along with other reagents as nentioned in Exanple 20(c) to

fford 0.18 f (4t y@roRgdsebamidtit WRpHdalRE:- Bk oylafi®g- (111, brs),
gggr(sll m(fj @)7 2{3%(“2?%9%7 34yha§|$nld) 4 (311, t(j)y 7,85 (2H, d),

7.95 (211, Qi?l(’h?xﬁkcff?&".{ﬂc a}ﬁ}}dte{td?iat}’4'25!*3Fu0robenzene sul foni ¢ aci d
[ 2, 4- bi s- (4- et hoxycar boni m doyl - phenoxy) - phenyl] - am de Usi ng
N42, 4- bi s- (4- cyano- phenoxy) - phenyl] - 4-f | uor o- benzene sul fonam de (0. 18

g, 0.37 rnnol)F cﬂh)dviﬁg)tﬂeqmbomgulteh}f Bxampled2(dp {013, Eéb-i?m@l @aﬁé-@her&fxfypr ded 0 16 ¢
?f57t7h(]a_+%) 5r !@Ij’lgfgl E e%’?ggg{ﬂ% lrﬁilpgrrt-é)éli/y& ester 0. % g9 mmol) ancs other

[2, 4-bi s- (%g@hmrew&wo a@ﬂ%‘?&@%@oﬂ%ﬂ@f'@dﬁired &, ?gfomtﬁg% ity (EMSY:

4-fl uor obenzene-sul foni c aci d [ 2,74- bi s- (4- et hoxycar
phenyl ] - ani@fed Yo W61y~ 6082?1mH)NM&I(IEMSQ dowd A 1t(KE, pl),obéﬁ(ﬁﬂé sofl. §k@hih| e

S 058 32 AR b Er PR D, BREHAE 2 ST BB o s
(111, s), G2P5d(BH.1 m) 771532024, 0=8¢}) Hz){ 7@2((2H1brs;i)8 35 (gH( alﬁ=7 3IMz), 711765 (311,

7.85 (211, d 111, s 8.95 (311, brs
. 10 ( (2H, brs% 6 ( ) ( )

€) (4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino}-

cyclohexyl)-carbamic acid tert-butyl ester

15 Following the procedure as in Example 2(e) (4-{3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester 0.4
g (0.64 mmol) was used to afford 0.45 g of the required product. Percentage purity
(LCMS): 89.0 %, (M+1) = 702.3+1. '"H NMR (DMSO-de):  1.28 (4H, m), 1.45 (9H, s),
1.75 (4H, m), 2.62 (6H, s), 3.31 (1H, m), 3.78 (1H, m), 6.81 (1H, d, J=7.8 Hz), 7.04

20 (2H,d,J=9.2 HZ), 7.31 (2H, d, J=1.9 Hz), 7.58 (2H, d, J=8.6 Hz), 8.30 (5H, brs).

f) {4-[3,5-Bis-(4-carbamimidoyl phenoxy)benzoylamino]cyclohexyl}carbamic acid
tert-butyl ester

25 (4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino} -
cyclohexyl)-carbamic acid tert-butyl ester 0.45 g (0.64 mmol) was reduced using the
procedure of Example 2(f) to afford 0.3 g of required product. Percentage purity
(LCMS): 74.0 %, (M+1) = 586.2+1.

30 g) N-(4-Amino-cyclohexyl)-3,5-bis-(4-carbamimidoyl-phenoxy)-benzamide



25brs), 10.2 (111, brs). Exanmple 23.
2, 4-Bi s- (4-car bam m doyl - phenoxy) - phenyl - 1- napht hal enesul f onam de

301 nt er magpabfsizas and (b) are the sanme as in Exanpl e 2&1/riddR/000031
2010/ 133748PCT/ F12010/ 000031 68 1- Napht hal ene sul fonyl chloride (0.148

g, 0.65 mml) was added to a stirred solution of
1, 5- bi s- (4- cyano- phenoxy) - 2- am nobenzene/§ 0. 175 g, 0.54 muol ) along with
ot her reagents as nentioned in Exanple 20(c) to afford 0.19 g of the

Egg l],l- ir ﬁ)d p;oggUﬁm 4lﬁB\||YFbxé Wﬁﬁoﬁﬁ)mldSylfbhéﬁo{y@ Henz¥ylamindRyé188ekyl \arbafnit 2

(2H, ddgﬁ n&
2, 4-Bi s- (4- iKY ﬁQa@yO bm@l gnd fohlomyng the pagried gl of Kssmpledidhi de

(010" “"""%E‘”a**“eﬁ?‘%% of the ey redoolate bR Y RRTACRRTHI AR Laa °
?aég %92]1 H;smes %alelNM(R (DME0ed;): 83E44:64H,ag)31mlr(l4Hym),Lﬂ512H 9h), 3.1%(1 L) =

2,051 s BATR2E ol BHEN D bl 20N 3r38HAHe el B A 11

Using 2, 4- b o(A- @thfgyogaﬁ)pm rgrgoyl phenoxy) - phenyl - 1- napht hal ene
sul f onani de (0 16 g, 0.26 nunol) ‘and fol | ow ng the procedure of Exanple

1(e) 0.035 g.of the reqw red product was obtained. Percentage purity
(HPLC): 94. 73 %EXL“PCI%B 96.0 % 1HNWR (DVBO-d6): 8 6.55 (1H, s), 7.1 (211,
d, 7.3 (211, m §11 d, 7.75 (411, m, 207.9 (411, m, 8.2 (111,

d), 8.4 (111, d)4,-{335531§24m\1 Hytfoxycbdminfiddyl)-BhenoRy BbdiFoylafmino }EXanpl e 24.
N- (4- Am no- cycgohexyl) 3, 5- bi s- (5-carbam m doyl - pyri di n-2-yl oxy) benzam de

25a) 3,'8- Blcé’°](’ ’6‘§pyr| di n. -2-yloxy)-benzoic acid ethyl ester
Pot assi um carbonate 2. 1g (15.2 nmmol) dissolved in DVF solution was added to
3, 5-di hydr oxy-benzoic acid ethyl ester 1.5 g (8.2 mml) dissolved in 15 m
of DMF. This Jesrhediftone td(d)croiheisaee aslohi Example?7.6- chl oro-ni cotinonitrile
2.1g (15.2 mmol)

e) 4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoylamino}-

15  cyclohexylamine

Using (4-{3,5-bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoylamino }-
cyclohexyl)-carbamic acid tert-butyl ester (0.3 g, 0.48 mmol) and following the
procedure of Example 9(d) afforded 0.06 g of the required product. Percentage purity

20  (HPLC): 96.2 %, (LCMS): 97.2 %. '"H NMR (DMSO-de): & 1.38 (4H, m), 1.92 (4H, m),
3.02 (2H, m), 3.71 (2H, m), 7.04 (2H, brs), 7.23 (4H, d), 7.44 (2H, s), 7.78 (5H, d), 7.92
(3H, brs), 8.44 (2H, brs), 11.05 (2H, brs).

Example 29.
25 3-{4-[3,5-Bis-(4- carbamimidoyl -phenoxy)-benzoyl]-piperazin-1-yl}-
propylamine

Intermediates (a) and (b) are the same as in Example 26.

30 ¢) 4-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperazine-1-carboxylic acid tert-butyl

ester



30 dissolved in 5 M of DW. After conplete addition, the reaction m xture
was stirred at 60 C for 8-10 h. The reaction m xture was quenched with ice
col d wat eyoanfl/g¥isgacted with ethyl acetate. The organi ¢clrayshosseswashed
with water followed by brine, dried W) 2010/ 133748PCT/ F12010/ 000031 69
over anhydrous sodi um sul phate and concentrated to afford a crude solid
whi ch was purified by col um chronmat ography usi ng hexane-ethyl acetate (10

: 2) to afford 2.5 g of the required product. Il NVR (DMSO-d6): 8 1.30
(3H t), 4.32 Fé’ﬂﬂ)wﬁﬁlﬁ the7pr3é:bd(1%‘bf Elam gﬂ e 52) 6 Bthis @ cyaﬁoq&eﬁg)@) Hé)xzm@aé@ (2H,
d), 8.69 (2H, s). b) 5-Bi s- cyano-pyridin-2-yl oxy)-benzoic acid

2.3 g (5.9 ﬂﬁé|g)(1<316 nyngl) BII%P(PSIa@WanW@X)diCmCZHW@XIM eften®od g, dedcamarohly |

o of the r chclebUR LY S £ bl PR BN ol RIRTBISGUR): o fadlhfe 1, 8
t), 7.61 (24h),q)35 (BH3M),(R5H (3H)m) BOT RH,2h| 7.08 (1H,3),5.261H, @y,9)88 (2H, d§.)

{4-]3,5-Bi s-(5-cyano-pyridin-2-yl oxy) - benzoyl am no] - cycl ohexyl. | -carbam c
acid terﬁ-butyl ester 15 Follow ng the procedure of Exanple 5(c)

3, 5-bi s-(5- Cyamog PySIBjé_ -gya)ﬁbci?ﬂé?lcgcﬁ tg%@?élqﬂge% g (0.97 mmol) and

(4-am no- cyclohexyl) car bam c "acl ester (0.2 g, O. 97 mol ) were
used to afford 0.4 of the reqwred product. 1H NVR (DMBO-d6): 8 1.47 (9H,

, 1.72 (5H, 1 1H 1H
D11 12 (S Bty il bl P P00 b o#ean%em Fhrs)
8.30 (2H, dgiperaind9-dattidxyHélheid %@Bu@?&teﬂb 5g,0, 95cﬂxmol) was used to afford 0. 35

N- (4- Am no- cyclohex ) -3, 5- bIS 5- ethox arbonlmdoyl g yridin- 2%/I 0oX
benzanil@®e 2goft eggquﬁ@d product. 'H NMR (DMS de): 6 3.15 (4H, m), 3:45 (4H, m), 7.06 (ZH,

(£ 15,2, Sof e Prsd i u hopssyhamepel ovelonot | carbam
Exanpl e 1(d) afforded 0 12 g of the required product. Percentage purity
(LCVB): 74.6 %3)) ((3!\@&[)3,5:-B1554(%'-czyhno-phenoxy)-benzoyl]-piperazin—1-yl}-propyl)-carbamic
acid tert-butyl ester
15
Following the procedure of Example 11(e) 4-[3,5-bis-(4-cyano-phenoxy)-benzoyl]-
piperazine 0.35 g (0.82 mmol) and (3-bromo-propyl)-carbamic acid tert-butyl ester
(0.195 g, 0.82 mmol) were used to afford 0.35 g of the required product. '"H NMR
(DMSO-ds): 6 1.39 (9H, s), 1.52 (2H, m), 2.35 (8H, m), 2.95 (2H, m), 3.56 (2H, brs),
20 6.79 (1H, m), 6.90 (2H, d), 7.04 (1H, t), 7.25 (4H, d), 7.88 (4H, d).

f) 3-(4-{3,5-Bis-[4-(ethoxycarbonimidoyl)-phenoxy]-benzoyl } -piperazin-1-yl)-

propylamine

25 Using (3-{4-[3,5-bis-(4-cyano-phenoxy)-benzoyl]-piperazin-1-yl}-propyl)-carbamic
acid tert-butyl ester (0.35 g, 0.60 mmol) and following the procedure of Example 1(d)
afforded 0.15 g of the required product. Percentage purity (LCMS): 56.0 %, (M+1) =
573.3.

30 g) 3-(4-{3,5-Bis-[4-(carbamimidoyl)-phenoxy]-benzoyl } -piperazin-1-yl)-

propylamine



30 WO 2010/ 133748PCT/ F12010/ 000031 70 Usi ng

N- (4- am no-cycl ohexyl ) -3, 5- bi s- (5-et hoxycar boni m doyl - pyri di n- 2-yl oxy) -
benzam deyoQofi367480. 21 Mol ) and fol |l owi ng t he proceduperginorerspiie 1(e)
0.044 g.of the required product was obtained. Percentage purity (HPLC):
98.4 % (LCMB): 96.7 % NWR (DMSO-d6): 6 1.8-2.0 (511, m, 3.0 (2H, m, 3.7
(311, m, 7.32 (2H d), 7.40 5(1H, s), 7&2 (211, d), 7.88 (3H brs), 8.30
(2H, dd), 8.42 (1H, m, 8.62 (2H, d), 9.24 (411, s), 9.42 (3H, s). _

Exanpl e 25. Using 3-(4-{3,5-Bis- (ethoxycarbommldo 1)-phenox benzo 1}-piperazin-1-yl)-
4-am no-1-{4-[3, 5 Bi s-{ 5- carE)am m doyl - pyri é]l)np 2-ylo Y] ye}ngcl)) 1% htp@zer azin-

1 10yl | - bumranylammce(mlﬁtgeﬂr%dn@pbgnéigllcamg (hs)pramlur l"mnmlcaé(e adpl e

4 [3 5-Bi s- ?gi g%hepre uu&ﬁdﬁ) r%duc Perc)en%lé Eoy‘i’](prleC r%ozﬁ%%’ EL%IXIrSBonyq%’ acid
tert- 1 5bu NMR(IBMSO dg}osllwmgnt)hasp(maﬁyaes @Q (quaﬂmlm &g )m), 7.05

3,.5-bis- (5 ridin- benzoic acid (1.67 mol ) and
pi per azi ne- Q%ﬁgg]%oi% f%léé % @q&% %9(3%§t@r 9(3@ (éli ; 1.67 mmol ) were used
to afford 0.55 g of the required product. 11-1NWVR (DVSO-d6): 6 201.42 (911,

s), 3.45 (6H, m), 3.56 (211, m), 7.20 (211, d) 7.27 (1H, t), 7.32 (211,
d), 8.37 (2H, ddxampRG0(21-1, d).

Yot 5- (5. cyano. pyr LS BSI R e %%h Ry FotarB b ot 0

tert-butyl d}ﬁdlb Wimife- 5 9, 0.94 nmol) and followi ng the procedure of Exanple
9(d) affor 0.4 g of the required product. 111INVR (DMSO-d6): 6 3.20 (4H,
m, 3.48 (411, m), 5.42 (1H, brs), 7.18 (211, d), 7.25 (111, t), 7.31 (211,

d), 8. 41 ( 211’Infé:gamedi§tez%a)(aﬁ& %b) A4 the same as in Example 26.

Intermediates (c) and (d) are the same as in Example 29.

€) (3-{4-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperazin-1-yl}-3-oxo-propyl)-

15  carbamic acid tert-butyl ester

3-tert-Butoxycarbonylamino-propionic acid (0.206 g, 1.09 mmol) and 4-[3,5-bis-(4-
cyano-phenoxy)-benzoyl]-piperazine (0.5 g, 1.09 mmol) and other reagents as described
in Example 9(e) were used to afford 0.5 g of the required product.
20 'HNMR (DMSO-dg): & 1.38 (9H, s), 2.45 (2H, m), 3.14 (2H, m), 3.52 (8H, m), 6.71
(1H, brs), 7.01 (2H, s), 7.08 (1H, t), 7.28 (4H, d), 7.89 (4H, d).

f) 3-{4-[3,5-Bis-[4-(ethoxycarbonimidoyl)-phenoxy]-benzoyl]-piperazin-1 -y1 }-3-

oxo-propylamine

25
Using (3-{4-[3,5-bis-(4-cyano-phenoxy)-benzoyl]-piperazin-1-yl }-3-oxo-propyl)-
carbamic acid tert-butyl ester (0.5 g, 0.83 mmol) and following the procedure of
Example 1(d) afforded 0.25 g of the required product. Percentage purity (LCMS): 333
%, (M+1) = 587.2+1.
30

g) 3-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl]-piperazin-1-yl }-3-oxo-

propylamine



WO 2010/ 133748PCT/ F12010/ 000031 71 Fol | owm ng the procedure of Exanple
5(c) 443, 5-bis-(5-cyano-pyridin-2-yloxy)- benzoyl]-piperazine 0.4 g (0.93

mrol ) andyé-bhAyiz3Aaygt oxycar bonyl am no-butyric acid (0. 19 pgr/9Fodspml ) were
used to afford 0.35 g of the required product. IHNVR (DMSO-d6): 8 1.39 (9H,

s), 1.60 (2H, q), 2.32 (3H m, 2.94 (211, q), 3.50 (7H, m, 6.80 5(111,
brs), 7.15 (1H, d), 7.28 (11l, t), 7.327®H d), 8.37 (2H, dd), 8.72 (2H
d). 0 [4-(4- {3,5-Bi s- _

[ 5- (N- hydr oxycar bam m doy1l) - pyri di n- 2-yl oxyl - benzoyl | pi perazin- 1
-yl)-4-oxo-butyl]-carbamc acid tert-butyl ester 104- ) ) ,
{443, 5- Bi s- ( 5-éyagmé={ﬁy[r3sijblﬁ=[2-(9uhgxxpyrh99mz1@lyﬁl})-pberpnwhbmoyl]mnnerazwoylbut y1) -

carbam c acj - . r ' I DI PEA Q 2. nmol )
ond o, 188 g D Bl iNe (F2 00 8 il 4l Bl he piRsENe Pt Pfmbie 1t
descri bed i affdrtah@0e g ;il)e %gulﬁa‘dg/;ﬁb((ihl\cﬁl%&eg?%i; ptélh?’ (IHEPCIhm'!E)3 g?iwrygduﬁll\l\g):

Per cent age puyi : . () = : Wt .

(oo ady - B4 4 R pMSOgaY o (), mip 358 FHir gm0 (e 3 1540k, 1y
3.18 (111, , 1 , 2 Orle(3blafr 0B2h{RH, 1),
;a8 (1] b 9sTanl i A s Gl Aoy ibuta 1))
9) [4-(4- {B306IBs), %45 (1H, m).

[ 5- (N- (acet yl hydroxy) - car bam m doy1l) - pyri di n- 2-yl oxy] - benzoyl

- pi perazin-1-yl)-4-oxo-butyll-carbamc acid tert-butyl ester 20 [4-(4- {
3 ,5-Bi s45- (N ey 3ar banmi m doyl) - pyri di n- 2-yl oxy] -benzoyl }

- pi perazinl -yl)-4-o0xo-butyl]-carbamc acid tert-butyl ester 0.25 g (0.37
nmmol ) W& acet y|2a{%&3,§mﬁlﬁ(%.<@évagnmeﬂoerl rehsngxygybengont I-pirerasipdr-yld cthidamiget he
procedure of Exanple 2(e) to afford 0.25 g of the required product.
Percentage purity (LCMS): 86.1 % (M+l) = 761.2 (with 25BOC). | H NWMR
(DVBO- d6) : 8 Infmédibtes &) and (Y2 thd,sam} as ih Bxang@d 26. s), 2.33 (3H, m), 2.93

(311, m, 3.55 (611, brs), 6.82 (111, brs), _6.95 (411, brs), 7.18 (511, m,
8.18 (211, dd)EtP&@%%a‘G%i‘%),angffﬁ ard i Same A 2I’(E?S li@ %%
, 5- Bi s- (5-carbam m doyl - pyri di n- 2-yl oxy) - benzoy1} - pi perazin-1-yl1-4-

300xo-butyl)-carbamic acid tert-butyl ester WO o
2010/ 133748PCF) K2-4d48/568 563 cyano-phenoxy)-benzoyl]-piperazin-1-yl} -ethyl)-carbamic acid

tert-butyl ester

Following the procedure of Example 11(e) 4-[3,5-bis-(4-cyano-phenoxy)-benzoyl]-
piperazine 0.35 g (0.82 mmol) and (2-bfomo-ethyl)-carbamic acid tert-butyl ester (0.183
20 g, 0.82 mmol) were used to afford 0.4 g of the required product. 'H NMR (DMSO-de): &
1.39 (94, s), 2.28 (6H, m), 3.04 (2H, m), 3.54 (2H, m), 6.65 (1H, brs), 6.98 (2H, d),
7.05 (1H,t), 7.25 (4H, d), 7.88 (4H, d).

f) 2-{4-[3,5-Bis-[4-(ethoxycarbonimidoyl)-phenoxy]-benzoyl]-piperazin-1-yl}-
25  ethylamine

Using (2-{4-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperazin-1-yl}-ethyl)-carbamic
acid tert-butyl ester (0.4 g, 0.70 mmol) and following the procedure of Example 1(d)
afforded 0.2 g of the required product. Percentage purity (LCMS): 79.3 %, (M+1) =
30 559.2+1.

g) 2-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl]-piperazin-1-yl }-ethylamine



72

[4-(4-{3, 5-Bi s45- (N- (acet yl hydr oxy) - car bam m doyl) - pyri di n- 2-yl oxy] - benzoy1l
}- piperagbRoirigdlagd- oxo-butyl]-carbam c acid tert-butylpcesiiobodh g9 (0. 32
mol ) was reduced using the procedure of Exanple 2(f) to afford 0.12 g of
the required product. Percentage purity éLCIVB): 68.7 % (M+l) = 645.3+1. 5
i) 4- {4- 0

[ 3, 5- Bi s-(5-carbam m doyl - pyri di n- 2-yl oxy) - benzoyl] - pi perazin-1-y1) -4-

oxo0- but anyl am ne Using (4-

{443, 5- bi s- (5-car bam m do¥)l, -E%yri di n- 2-y|_ox%})y- benzoyl] - pi perazin-| -iltl |- 1
04- oxo- but y| ) - ¥simgm 4 [ 3o Idelethopyeaybordmiday )¢ phenoxy]-bepzovd]-pineriayinalryl } -

follow ng t r . af t jred
product . Pe?@g%?ggeg%g’i q)%/S %@%ﬁ @9%}%% tpﬁé%ggd&ggﬁgg/%‘% IF Ilkﬁ/ﬂ?%%gO de6) :
1.2 (2H, m 0.02.g/& thiepired produd. Péiddntage)puridy GHEISE): 87P9 %4 (RCML96156%8%., 7. 22
3H, o 1. , 7.8 L brs), 3 : 1 , 9. 22

23 1 ”?5)53 A gﬁ\ﬁg@ﬁgo-dﬁg i¢ 13@1&,%3)61 39, 18 rY; 730 M o i o)

1-[ (4- Am nogethul p,rs%igpﬁya'g;ij, ge- 1- car bonyl ] - 3, 5- bi s- (4- car bam m doyl - phenoxy)
- benzene 20a) 3, 5-Bi s-(4-cyano-phenoxy)-benzoic acid ethyl ester

Pot assi um car bonate 0.611g (4.4 mmpl) was added to a stirred sol ution of

3, 5- di hydr oxy- bgnzoi f %i d ethyl ester 0.5 g (1.7 nmol) dissolved in 15 m
of DMF and stirred* T8¢ mm This was foll owed by dropw se addition of

4-f | uor obenzoni t Nkl g30ABHhorofyl§-piperidiipd-y1]- 35 -Haaveebantimiddyll-phénd W=,  and
the contents of the flask were stirred at 80-C for 4 h. The reaction

mi xt ur €' QvasPPBAMEE i nto ice-cold water and extracted with ethyl acetate.
The organi ¢ phase was washed wi th Na2CO3 and saturated brine sol ution,
dried over sodium sul phate and concentrated to afford an oily residue which
was purified bintaolediates(iranddbpgye dphsamesisng Eremplee6et hyl acetate (10: 2) to
afford 0.4 g of the 30 required product. The yield was 0.6 g. 1H NWR
(DMSO-d6): .5 1.30 (3H, t), 4.30 (211, q), 7.25 (211, d), 7.32 (1H, t),
7.46 (2H d), @) 20363 (4-8ano-PHenO HeAZRTASRETHIpbAGHE/ 109003 1i 3cid tertD)

3, 5- Bi s-(4- cyano- phenoxy) - benzoic acid

3, 5- Bi sk 4- bytskfsigshenoxy) - benzoic acid ethyl ester 0.6 g (1.56 nmmol) was
hydr ol ysed by using the procedure of Exanple 5(b) to afford 0.45 g of
required product. 5114 NVR (DMSO-d6): 8 7.27 (3H, d), 7.40 (2H, d), 7.92
(2H, d), 13.5 Fdldwingtls)procedureayf Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid

%’enghgoc’ A8 Y EBYhoR RE A NS pipeitma A Warboxlia atd tert-bug! 200 @A) -
1.26 mmol) were used to afford 0.5 g of the required product. '"H NMR (DMSO-dy): &
20  1.40 (9H, s), 1.75 (2H, m), 2.82 (2H, m), 3.18 (2H, d), 3.92 (3H, m), 7.25 (5H, m), 7.54
(2H, d), 7.88 (4H, d), 38 (1H, brs).

d) 3,5-Bis-(4-cyano-phenoxy)-N-piperidin-4-yl-benzamide

25 Using 4-[3,5-bis-(4-cyano-phenoxy)-benzoylamino]-piperidine-1-carboxylic acid
tert-butyl ester (0.5 g, 0.92 mmol) and following the procedure of Example 9(d)
afforded 0.35 g of the required product. 'H NMR (DMSO-de): & 1.60 (2H, m), 1.95 (2H,
m), 3.05 (2H, m), 3.34 (2H, m), 4.08 (1H, brs), 7.24 (5H, d), 7.57 (2H, s), 7.90 (4H, d),
8.60 (1H, brs), 8.74 (1H, brs).

30

e) (3-{4-[3,5-Bis-(4-cyano-phenoxy)-benzoylamino]-piperidin-1-yl}-propyl)-

carbamic acid tert-butyl ester



1 OFol Il ow ng the procedure of Exanple 5(c)
3, 5- bi s- (4- cyano- phenoxy) - benzoic acid 0.45 g (1.26 mvol) and

(2- pi periWpnoflysb7gt hyl ) -carbanic acid tert-butyl ester P@?ﬁg%%%g%%

mmol) were used to afford 0.4 g of the required product. O d6) :
1.05 (2H, m, 1.30 (211, m), 1.40 (9H, s), 1.45 (411, m, 2.60 (1H, m,
2.94 (3H, n), 3.54 (1H, m, 4.38 (111, ng1 6.78 (1H, t), 6.75 (2H, d), 7.04
(111, t), 7.25 (4H, d), 7.88 (2H, 15d). d)

1-[ (4- Boc- Ami no- et hyl ) - pi peri di ne-1-carbonyl ] -3, 5- bi s-[ 4- (N- hydr oxycar bam m
i doyl) - phenoxy] - benzene 20Fol | owi ng t he procedure of Exanple 2(d)

1- [ ( 4- boc- anmi nBoltawipg ppicgawte @if kgample 11(e) 3,5-bis-(4-cyano-phenoxy)-N-piperidin-4-

carbonyl] - 3,5-hbi s-(A- 5 -pbenzene 0. 4.9 (0. 7. D nd .ot her
r eagen%/s m¥1§bé§‘§§‘8f‘¢o&%f$ Qﬁ&'ﬁzﬂ%ﬁ}’%ndg(? rﬂlgorpé&lﬂﬁlf‘é%g?fp‘c‘fc?ﬁé t?ert%é’gg &ifhge
purity (LCMD)188a8.027PmmoMnigre tis@3d.a2fold 0.3 290f the reguirc;d product. 'H NMR
1-[ (4- Boc- Am n%pgt hyl l Ei %gri di ne-1-car bor%yl lﬁt?’ - bi s%-hw- ( N-acgt | -
gz/d; ogyﬁ(azb@ @ﬁ)ﬁ B é@xi)j 1-5%_(1‘9_@%),?% |84 AY: 1-AQ (B.dekdd8d2Hf mExanpl e

e) 1- - = B <
car bonyl ] - 3, ?Bﬁ?%&?&y r xgggkﬁgmqﬁ% %&%}Hbﬁ%’n%?yil- é)rrls ’e7n'(138 61%’%)9 (0.55
mol ) 30 was26$8d, d)o7.a2 (2 h)07.88 (AHafd)i 188 (ldfui)r ed product. Percentage
purity (LCM5): 51.0 % (M+l) = 716.3 (with BOC).- WO
2010/ 133748PCT/ F12010/ 000031 74 _
1- [ (4- Boc- Ami ng- B{hy s k-BispeiédbRRarbofRiiBENY-pherdx1-Bésol fimino} -piperidin-1-
car bam m doyl phenoxy) - benzene .
1-[ (4- Bék- aﬁ?'ﬁtflpéfﬁﬁyp?- pi peridi ne-1-carbonyl] -3, 5-bi st4-(N-acetyl hydroxy- 5
car bam m doyl) - phenoxyl - benzene 0.3 g (0.41 mmol ) was reduced using the
procedure of Exanple 2(f) to afford 0.2 g of required product. Percentage

purity (LCMS):Usidg (3-74-[3.5kily-&-6ffoPhinoxy)-benzoyla@ino]-piperidin-1-yl}-propyl)-
il'_ [1( g_ Qginggéilgawilc )a-ci Itgref\-lialugy Qgetérl(-()%agr, %Oé)fy rlnin-oii)’ a?lat%{)ﬁ(;v(vfﬁ:g%ﬁg gr%rcgdrlrl]réj (())1;/ | -phenoxy)
Example 1(d) afforded 0.2 g of the required product. Percentage purity (LCMS): 99.0%
15 (M+1)=587.3+1.

g) 3-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoylamino]-piperidin-1-yl}-

propylamine

20 Using 3-(4-{3,5-bis-[4-(ethoxycarbonimidoyl)-phenoxy]-benzoylamino} -piperidin-
1-yl)-propylamine (0.2 g, 0.34 mmol) and following the procedure of Example 1(e)
afforded 0.04 g of the required product. Percentage purity (HPLC): 95.27 %, (LCMS):
95.15%. 'H NMR (DMSO-de): 6 1.80 (2H, m), 2.0 (4H, m), 2.85 (2H, m), 3.1 (4H, m),
3.5 (2H, d), 4.0 (1H, m), 7.15 (1H, s), 7.30 (4H, d), 7.5 (2H, s), 7.9 (7H, d), 8.65 (1H,

25 d),9.25(8H, d), 10.1 (1H, brs).

Example 33. ,
N-(4-Amino-cyclohexyl)-3,5-bis-(4-aminomethyl-phenoxy)-benzamide

30 Intermediates (a), (b) and (c) are the same as in Example 26.



Usi ng 1-[(4-boc- Am no-et hyl) - pi peri di ne-1-carbonyl] -3, 5-bis-(4-

car bam m doyl phenoxy) - benzene (0.2 g, 0.33 mmol) and follow ng the

pr ocedur eyghofoxadsnke 9(d) afforded 0.06 g of the requir edraiRdsedonst
Percentage purity (HPLC): 97.85 % (LCVB): 1594.26% | H NVR (DVBSO-d6): 8
1.05 (21-1, m, 21.4-1.8(511, m, 2.8 (3H, M, 3.0 (1H mM, 3.4 (1H m, 4.4
(111, m, 6.95 (311, brs), 7.3 (3H d), 89 (6H, d), 9.1-9.6 (7H, d).
Exanpl e 27.

N- (4- Ani no- cycﬂ))l{ke—{@s-)B13(£a1hirﬁnﬁe4hﬂ@ihb@dﬂy§%é%ytaﬁhﬁape§&)d@§ﬂ}%ﬁﬂﬁﬁn@0

I nternediates (a) and (b) are the sane as in Exanpl e

{443, 5- Bi s- G‘Zl h‘&ylpfﬁi oxy) - benzoyl am noj - cycl ohexyl | - car bam c acid
tertbutyl ester 25 Fol |l owi ng the procedure of Exanple 5(c)

3, 5- bi s- (4- cyano- phenoxy) - benzoic acid 0.45 g (1.26 mmol) and

(4- ami no- cycl 00.6% glof Reaeynickd vessiaddédtot0. gif0y34 mﬁioe)rot({a [375 gl,s (4~c?ﬁ1d-‘fff0| )
were us to aff 0. qU| ed. product

1.31 (4?’? I?Benoiy a%ene@ﬁ@nﬂyo CXCIQIEF %ch agid Qﬂ(bfﬁyi estﬁs Stlr@de’@ﬂ{ fpl mln)
673 ;8 E%ii gf IOJJ%7Nﬁ3 ﬁ@ﬁ?ﬂh@l Thgf]ea(:géﬂ-mlﬂure‘]w% s@inlé'a)ovel%lgrh} oh %'ilzlrogen gas
2010/ 133748]&@%[31@@ my)@g@@?,@ 17153 reactlogi)ml(xt’ure was ﬁltered through celite and

3, 5- Bi s44- d
b el ohery ) MY RO 2 e YR re RNt i A e Kot aeteay
Exanpl e 2( dyvitheit FulbhdpiparifidatyiaPerchigniiity (ECMS): 70.8 %, (M+1) = 560.2+1

benzoyl am noj - cycl ohexyl | -carbam c acid tert-butyl ester 0.5 g (9 mol) and
ot her ré’agents were used to afford 0.4 g of the required product.

e 9 BN GRS R b AT, L 1,
d, J= 8Hz) 7.24 (2H d, J96Hz) 742&2H d, J=2.1 Hz), 775(2H d,

‘é): 8.7 HZ) ' gl%sélg {4- [? %ﬁ}lé (4? -amino etliyl-phenoxy) genzogrfamji&o](-)(gfcl]bhe)gy%r'car am1c

(4-{3, 5- Bi sdbdd (ebfmyatewehwzs)gwm Rl Mardons i witpanopike ARE PRk APIROYHY C! ohex
yl)- car bam c_acid tert-butyl ester
15 afforded 0.03 g of the required product. Percentage purity (HPLC): 98.8 %, (LCMS):
96.0 %. "H NMR (DMSO-dg): & 1.37 (4H, m), 1.88 (4H, m), 2.96 (1H, m), 3.70 (1H,
m), 4.02 (4H, s), 6.76 (1H, 5),7.14 (4H, d), 7.25 (2H, s), 7.51 (4H, d), 7.82 (3H, brs),

8.18 (SH, brs), 8.42 (1H, brs).

20 Example 34. .
4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl]-piperazine-1-carboxylic acid
ethyl ester

Intermediates (a) and (b) are the same as in Example 26.

25
c) 4-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperazine-1-carboxylic acid ethyl ester

Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
0.45 g (1.26 mmol) and piperazine-1-carboxylic acid tert-butyl ester (0.234 g, 1.26
30  mmol) were used to afford 0.5 g of the required product. 'H NMR (DMSO-d¢): 6 1.18
(3H, t), 3.52 (8H, m), 4.15 (2H, q), 7.00 (2H, s), 7.07 (1H, s), 7.28 (2H, d), 7.88 (2H, d).



1 5Follow ng the procedure as in Exanple 2(e) (4-{3,5-bist4-(N hydroxy-
car bam m doy1l) - phenoxy] - benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl
ester 0. 4y@ 0R/0847481701 ) was used to afford 0.45 g of thechisghenseRoAr oduct .
Percentage purity (LCM5): 89.0 % (M+l) = 702.3+1. '1-1NWVR (DVMSO- d6): 6
1.28 (4H, m, 1.45 (9H, s), 1.75 (4H, m, 2.62 (6H, s), 3.31 (1H, m, 3.78
(1H, m, 6.81 (1H, d, J=7.8 Hz), 7.04 2082H, d, J=9.2 Hz), 7.31 (2H, d,
J=1.9 Hz), 7.58 (2H, d, J=8.6 Hz), 8.30 (5H, brs).

E4 £3b5t B: S- (t4d)ca-r2{g??m[dmhﬂmwmhﬁﬁﬂmyl)@ﬁbqu)b@bﬂﬁﬂxylbbﬁéfnéﬁlm c acid
er utyl ester -

{3, 5-Bis- [4ca(fb\9’%Y@éta9ldl‘F§WG§<t9'€:ar bam ni doyl) - phenoxy] - benzoyl amino } -

cycl ohexyl)-carbamc acid tert-butyl ester 0.45 g (0.64 nmol) was reduced
usi ng the procedure of Exanple 2(f) to afford 0.3 g of required product.
Per cent age purFaellowih@his)prodedut: (%Ex(aMple) 2@) 5€[6,52l:il§ (4- cmo phenoxy)- benzoyl]

2010/ 133748PCT/ E12Q10/.000031 .76 b‘ggﬁ{c( 5- bi 4- car bam m doy
phenoxy)’ bePYVF4fi n‘iﬁrl?ﬂ?‘é’ 16 Aeig iyl esten IQ(H"HO’c)é‘P f {qageds @’Fre(‘é‘e@ g,
0.51 mml ) RO UPbGMEe taBirtd oAt P g{%ﬁm fesd 06 g of
the required-pr oducgg% Per cégnt agg&gurl t?/leént tgfil%mg) ale%%jﬁq 821 5% 111
NVR (DVBO d®)2248.1.44 (4H, n), 1.82 (4H, m, 3 05 (2H, m, 7.15 (1H, 5m),
7.35 (2H, d, J=9.4 Hz), 7.50 (2H, d, J=2.0 Hz), 7.88 (2H, d, J=8.6 Hz),
8.45 (1H, m, 9.11 (4H, brs), 9.25 (4H, brs). Exanpl e 28.

4-{3, 5-Bi s-[ 4- c()Nl--I{lS’d¥le-)[¢—mth%6ﬂymydﬂ3k§z&arbﬁtﬂﬂﬁl&yil)-lpﬁélﬁﬁy] -BéHZa9 plﬁé}azme-
cyclohe@s/lg{n qter bﬂtes (a) to (d) are the sane as in anpl e .

e) 4-{3 Earﬁﬁ")( %‘?" WE'&F bani ni doy1) - phenoxy] benzoyl ani nol 15

cycl ohexyl am ne Usi ng (4-

{3, 5- bi s44- (N- hydr oxycar bam m doyl) - phenoxyl - benzoyl am no } -
cycl ohexyl ) - cdrdiloming ﬁl@imoqeéuneufdaxyinpw(e}4-({ﬁ)5&>ig[4 N-4gdromgol ) and

foIIovmngth ocd of d aff f thereqi ed
pr oduct . Peraé lglg P metf x)gé’ ?’%ﬂb" ac“gef%él egter 9 {

( DVMBO- d6) : mihoB8vdsAtsed t9) affokd 92 ¢ dihe E‘équn@d g?ocfugtl 1?erc@itage%%l?rilt%r3 .04
(2H, brs), 7.44 (2H, s), (5H, d H, brs) 8 44

(2H, br's), éal(l\éis)(?ﬁfm%ﬂs Exanpl e 29.

f) 4-{3,5-Bis-[4-carbamimidoyl-phenoxy]-benzoyl}-piperazine-1-carboxylic acid
ethyl ester

20 4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoyl } -piperazine-1-
carboxylic acid ethyl ester 0.4 g (0.61 mmol) was reduced by using the procedure of
Example 2(f) to afford 0.15 g of required product. Percentage purity (HPLC): 94.1 %,
(LCMS): 92.83 %. '"H NMR (DMSO-de): 8 1.2 (3H, t), 3.4 (8H, m), 4.05 (2H, q), 6.95
(2H, s), 7.35 (4H, d), 7.9 (4H, d), 9.06 (3H, brs), 9.3 (4H, s).

25
Example 35.
1-[3,5-Bis-(4-carbanimidoyl-phenoxy)-benzoyl]-nonahydro-quinoline
Intermediates (a) and (b) are the same as in Example 26.
30

¢) 1-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-nonahydro-quinoline



253- {4- [3,5-Bis-(4- carbam m doyl -phenoxy)-benzoyl]-piperazin-l-yl } -
propylam ne Internediates (a) and (b) are the sanme as in Exanple 26. 30c¢)
4- [ 3, 5- Biwwoldrgisag- phenoxy) - benzoy1] - pi per azi ne- 1- car b@gy}rif1&6do631
tert-butyl WO 2010/133748PCT/ F12010/ 000031 77 Fol | owi ng the procedure
of Exanple 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid 0.45 g (1.26 mol)
and piperazine-1 -carboxylic acid tert-b84yl ester (0.23 g, 1.26 nmol) were
used to afford 0.5 g of the required product. 1HNVR (DMSO-d6): 8 1.40 (9H,
sm, 3.35 (6H, Fdillowﬁgﬂfe firddedurddf Bxanibld 2(d) 3 8)bis-(4-8Farolpenbry)-bénZfc b, d) ,

7.88 (2H, d%‘ d) 443, 5-Bi s-(4-cyano- ghenox%% benzoy1l] - pi per azi ne
Fol | owi ng t 45 [gr(égédﬁlp@l)@fld és‘(c‘@,li\ﬁqlr@ qy(lmlme( 175 g, 1.26 mmol) were used to afford

Cort-butyi G20 e RASRALRR KM (VR 20% BT b G B L2 Efinf s,
required pr@dyaet), 3i10I(1HMR), NBOH] @), 3.81 31H5m{, 4110 (1), ,m)3688 ((HH;) 6@5 (TH, 06)

(2 D5 3R st o, @ 828 (or s

-pi perazin-1-yll-propyl)-carbamc acid tert-butyl ester 15 Follow ng the
procedure of Exanple llé@z 443, 5- bi s- (4- cg)ano-phenoxy)-benzoyl]- pi perazi ne
0.35 g (0.82 nﬁlﬁol 33, s @L-hydseoprbemimjdoyhrphendxy) dehzoyl Enonabydrptquenstliee
(0.195 g, 0.82 mol) were used to afford 0.35 g of the required product.
NVR (DMSO-d6): 8 1.39 (911, s), 1.52 (211, m, 2.35 (8H mM, 2.95 (2H m,

3.56 (211, brshollozdng it Iirdéleﬂuref’f)f Ex@n@ﬂe 1(@11,[3.8)bis-{4-O¢hn0ophEnody)-berzod§- ( 4H,
d, 7. 88 (411 -B 1 s] 4- (et hoxycarboni m do 0%2 phenoxy]

i} bénz oy 19 - plpcﬁ@p)gé'p Ig_u;ncx},la}j: 0. Spg élp% @mqli)eand other reagents were used to affor gof
the required product. Percentage purity (LCMS): 41.7 %, (M+1) = 543 .2+1.

e) 1-[3,5-Bis-((N-acetylhydroxycarbamimidoyl)-phenoxy)-benzoyl]-nonahydro-

quinoline
15
Following the procedure of Example 2(e) 1-[3,5-bis-((N-hydroxycarbamimidoyl)-
phenoxy)-benzoyl]-nonahydro-quinoline 0.5 g (0.91 mmol) was used to afford 0.45 g of
the required product. Percentage purity (LCMS): 63.0 %, (M+1) = 627.2+1.
20 f) 1-[3,5-Bis-(4-carbanimidoyl-phenoxy)-benzoyl]-nonahydro-quinoline

1-[3,5-Bis-((N-acetylhydroxycarbamimidoyl)-phenoxy)-benzoyl]-nonahydro-
quinoline, 0.45 g (0.71 mmol) was reduced using the procedure of Example 2(f) to
afford 0.2 g of required product. Percentage purity (HPLC): 95.37 %, (LCMS): 93.43 %.
25 'HNMR (DMSO-dq): § 1.7 (11H, m), 1.85 (1H, m), 3.20 (2H, m), 3.9 (1H, m), 4.05
(1H, m), 6.84 (1H, brs), 6.9 (1H, brs), 7.0 (1H, s), 7.54 (4H, d), 7.88 (4H, d), 9.12 (4H,
s), 9.28 (4H, s).

Example 36.
30 3,5-Bis-(4-carbamimidoyl-phenoxy)-N,N-diisobutyl-benzamide

Intermediates (a) and (b) are the same as in Example 26.



25Usi ng ( 3-
{4-[3,g-bis-(4-cyano-phenoxy)-benzoyl]-piperazin-I-yll-propyl)-carbanic
acid tertwbubiiseager (0.35 g, 0.60 nmol) and fol | owi ngpihgRigeRr e of
Exanpl e 1(d) afforded 0.15 g of the required product. Percentage purity
(LCVB): 56.0 % (M+l) = 573.3. 30g) 3-(4- {3,5-Bis-

[ 4- (carbam m doyl) - phenoxy] - benzoyl | - pi p&8azin-1-yl1l)- propylanm ne WO
2010/ 133748PCT/ F12010/ 000031 78 Using 3-(4- {3 ,5-B is-

[ 4- (et hoxycar boni m doyl) - phenoxy] - benzoyl } -piperazin-I-yl)- propylam ne
(0.15 g, 0.26 mml)_and follow ng the procedure of Exanple 1(e) afforded
0.035 g of theCk dquisdd-cpansaphenoxnaN MeftisabutylbenzamidepL.C): 90.82 % (LCVB):
91.76 % I HNWR (DMSO-d6): 6 1.9 (3H, m, 2.85 (3H, m, 2.8-3.2 (6H m, 4.4
(2H, m, 7.05 5(3H, brs), 7.30 (4H, d), 7.90 (6H, d), 9.1 (3H, brs), 9.30
(4H, s). ExarrpFellcﬁ)@mg the proce&iufelef] Bxampiit S¢cj 3;5-iabayanstsheybxy)-benzoic acid

and. () B ORGP seiarsine (. Ef%éﬁmég&?@iuﬁﬁﬁe&?%gbﬁéghe

same as in gmgpécﬁm%@ roduct. "H NMIR (D}MSO-dg): 5 0.72 (6H, dl 0.88,(6H, d). 1.82 (1f
{443, 5-Bi s- (4- cgano phenoxy) - benzoy1] - pi per azi n-| - 0Xo-propyl

15car bami ¢ 84 209 elH, ni) 8306 (M1 &) 3.24 (2Ht é)r 6,9&121-:1@);&:05@% érﬂ 2D (41, (IDJ oni ¢
acid (0. 206, (%HO nmol ) and 443, 5- bi s-(4-

cyano- phenoxy? oyl] - pi perazine (0.5 g, 1.09 mmol) and ot her reagents as
described in Exanple 9(e) were used to afford 0 5 g of the required

d 201H NVR_(DVBO- d6) : 3.14 (2H, M,
5 gzuﬁa’ﬁ m, @ 3/§(E(l§1lf‘ (%h%?sycm‘bowml(lm-phgsnoxyl b‘éﬁdyﬁpbwl bepzapgide 4H, ' d) |
7.89 (4H, d). 0 3 {4-

[ 3, 5-Bi s-[4- (et hoxycar boni m doyl) - phenoxy] - benzoyl) - pi perazin-1-y11- 3-
oxo- pr opyl am nd@sing 3,5-bis-(4-cyano-phenoxy)-N,N-diisobutyl-benzamide (0.74 g, 1.58 mmol)

and following the procedure of Example 1(d) afforded 0.8 g of the required product.
Percentage purity (LCMS): 52.8 %, (M+1) = 559.3+1.
15
e) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N,N-diisobutyl-benzamide

Using 3,5-bis—[4-(ethoxycérbonimidoyl)-phenoxy] -N,N-diisobutyl-benzamide (0.8
g, 0.1.42 mmol) and following the procedure of Example 1(e) afforded 0.36 g of the
20  required product. Percentage purity (HPLC): 97.51 %, (LCMS): 97.48 %. '"H NMR
(DMSO-ds): 6 0.7 (6H, s), 0.80 (6H, s), 1.8 (1H, m), 2.0 (1H, m), 3.1 (2H, d), 3.2 (2H,
d), 6.9 (2H, d), 7.0 (1H, s), 7.3 (4H, d), 7.88 (4H, d), 9.12 (4H, s), 9.28 (4H, s).

Example 37.
25 2-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-nonahydro-isoquinoline

Intermediates (a) and (b) are the same as in Example 26.

c) 2-[3,5—Bis-(4-cyano-phenoxy)-benzoyl]-nonahydro-isoqﬁinoline

30 '
Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid

1.2 g (3.36 mmol) and decahydro-isoquinoline (0.467 g, 3.36 mmol) were used to afford



Usi ng (3-
{443, 5- bi s- (4- cyano- phenoxy) - benzoyl] - pi perazi n-1-y11- 3- oxo- propyl) -

carbam ¢ weiigyBiygbutyl ester (0.5 g, 0.83 mmol) and f eclgdond@odoba
procedure of Exanple 1(d) afforded 0.25 g of the required product.

Percentage purity (LCMS): 33.3 % (M+l) = 587.2+1. WO
2010/ 133748PCT/ F12010/ 000031 79 Usi ng86s- .
{ 443, 5- bi s44- (et hoxycar boni m doy1l) - phenoxy] - benzoyl i - pi perazin-1-yll -

3- 0x0- pr opyl asi rtﬁﬂﬁeore Euai pldddet. TANIMR aps1gol)owil e (s nﬁrPG?@SHEinPfl 85
Exanpl e l(eé@{ forded of the required product Percentage purity

(HPLC) : 98), B 0GNBH; m% gh 8 3d1.99). ﬁﬁmm, nbVE dél, me41211KH3m). 6:§6 2. 70

1H 7.0 (3H, m, 7.30 (4H,
SRS (2|—Ple w@%“fﬁﬁﬁé{“% i ?gﬁi( )?%g.(%[g??)Sl-l, s). 9.45 (1H, .
Exarrple 31. 1 02-{4-[3,5-Bis-(4- carbammdoyl

-yl}-ethylam ne Internediates (a) and (b) are

he sam® as. | OB SIS dh (N Tt et baT BRdeH) PhoTP~y bperod | PREsIGHe as i

Exanmpl e 29. jsdqagdlide2- {4- _ _ _ _
[ 3, 5- Bi s- (4-cyano- phenoxy) - benzoyl] - pi perazin-|-yll-ethyl)-carbam c acid
tert-butyl ester FoI | om ng the procedure of Exanple 11(e)

“bis- (4 b 0. 82

(2-brono- et hy | SRS B PR b BT et and o Bl ) er e
used to af fmj’rﬁhﬁiré-lg)q‘ﬁfnoﬂlhe 1r2escg1azr61dnﬂfo£1)c&atothellfb s (Webaed @) afférd3193 %9H
s), 2.28 (6H m 3 04 (2H 3.54 (2 5 (111, brs), 211,

d), 7.09 ( d Hhe feﬂ““?d Qs)d(latHPereyntagﬁ mBity ﬂ+¢M§n$ 8020 %, ﬂMﬂl)s $4B241.

[ 4- (et hoxycar boni m doyl) - phenoxy] -benzoylJ-pi perazin-l-yll- 2 5 ethyl am ne
Usi n 2-

{44395( Bi s- (4- Q)yb[ﬁ)S-[E]s}(}%(N)aedﬂyﬂngdm&?capbananﬂd(byﬂ)—bhqnbky)elbdmyb))l]-ﬂallid)@dloc acid
tert-butyl ester (0.4 g, 0.70 nmol) and followi ng the procedure of Exanple
1(d) afford‘é‘&q%mﬂ("ﬁ of the required product. Percentage purity (LCMB): 79.3
% (M+l) 30559. 2+1.

15 Following the procedure of Example 2(e) 2-[3,5-bis-(4-(N-hydroxycarbamimidoyl)-
phenoxy)-benzoyl]-nonahydro-isoquinoline 1.3 g (2.39 mmol) was acetylated to afford
1.2 g of the required product. Percentage purity (LCMS): 70.0 %, (M+1) = 627.2+1.

f) 2-[3,5-Bis-(4-carbanimidoyl-phenoxy)-benzoyl]-nonahydro-isoquinoline
20
2-[3,5-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-benzoyl]-nonahydro-
isoquinoline, 1.2 g (1.91 mmol) was reduced using the procedure of Example 2(f) to
afford 0.4 g of required product. Percentage purity (HPLC): 95.37 %, (LCMS): 93.43 %.
'H NMR (DMSO-dg): § 1.7 (11H, m), 1.85 (1H, m), 3.20 (2H, m), 3.9 (1H, m), 4.05
25 (1H, m), 6.84 (1H, brs), 6.9 (1H, brs), 7.0 (1H, s), 7.54 (4H, d), 7.88 (4H, d), 9.12 (4H,
s), 9.28 (4H, s).

Example 38.
3,5-Bis-(4-carbamimidoyl-phenoxy)-N,N-diethyl-benzamide
30

Intermediates (a) and (b) are same as in Example 26.



WO 2010/ 133748PCT/ F12010/ 000031 80 Usi ng 2- o _
14-[ 3, 5- bi s-[ 4- (et hoxycar boni m doyl) - phenoxy] - benzoyl i - pi perazin-1-y1}-

et hyl am ngo(01041387480. 35 Mol ) and fol |l owi ng the proceduper@ioryaniie 1(e)
afforded 0.04 g of the required product. Percentage purity (HPLC): 87.99 %

(LCMB): 96.56 % 5IHNMR (DMSO-d6): 5 1.1 (3H, t), 3.1 (811, m), 7.0 (3H,
s), 7.30 (4H, d), 7.9 (4H, d), 8.2 (2H, 87s), 9.30 (8H s). Exanpl e
32

N-[ 1- ( 3- Ami no- py 8 3yBis-(picyaid-plienody )y IN-3ieliybibendatnigar bani m doyl - phenoxy) - 1
O benzami de Internediates (a) and (b) are the same as in Exanple 26. _
c) 4-[3,5-Bis-(4-cyano-phenoxy)-benzoyl am no] - pi peri di ne-1-carboxylic acid

tert- 1 Sbutyl FEfiding the 1? L S'QEH?EpAPg&zgﬁgﬁig{?—%@&wgﬁg&&oic acid

3, 5- bi s- (4- cyano- phenoxy) - benzoi ¢ aci
4- am no- pi pé2i g3k mmot)aand altgthyleanzioe (.24 ¢,-3036 mnodswere ub@d ®5fogd 1.D. 26 nmol )

t ff 0. f i t. | DIVEO- . 5
201, 40 (011 hedyaiedagusf FyMSCHILATS 1S TT . od B8 Mt i Uikam. .
7.25 (511, 8P4 (THX, (B3Y1H), 7.75 B8, (#1188 FZ)H &8 (1H, brs). d)
3, 5- Bi s- (4-cyano- phenoxy) - N- pi peri di n-4-yl - benzam de 25Usi ng _
4-[ 3, 5- bi s- (4- cyano- phenoxy) - benzoyl am nol - pi peri di ne-1-carboxylic acid

tert-butyl est (@ D92 | oM.  he procedure. of Exanpl e
9(d) affor ded AN éﬁ%t?ylt %ﬁ?%@hﬁr“%aﬁ’é?%%aﬁ“%@%‘mﬁnﬁﬁ?}éﬁnwﬁa 1. 60
(211, m, 1.95 (2112, m, 3.05 (2H, nm), 3.34 (211, m, 4.08 (1H, b[)s)., 7. (2)4
. d 60 (1H, brs),.8.74 (1H, brs). 3
5/\15)1%610/%3;72273 jﬁéﬁ}% ’ r%ﬁ%%gélétj%xan?p’le g(d) N,IgI-Ji_|ethyl-3,g-’bls-[4-(N- ydroxy- )
carbamimidoyl)-phenoxy]-benzamide 1.0 g (2.43 mmol) and other reagents were used to
afford 1.1 g of the required product. Percentage purity (LCMS): 80.0 %, (M+1) =
477.2+1.

15 €) N,N-Diethyl-3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzamide

Following the procedure of Example 2(e) N,N-diethyl-3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzamide 1.1 g (2.3 mmol) was acetylated to afford 1.0 g of
the required product. Percentage purity (LCMS): 77.0 %, (M+1) = 561.2+1.

20
f) 3,5-Bis-(4-carbonimidoyl-phenoxy)-N,N-diethyl-benzamide -

N,N-Diethyl-3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzamide, 1.0
g (1.78 mmol) was reduced using the procedure of Example 2(f) to afford 0.35 g of
25  required product. Percentage purity (HPLC): 95.41 %, (LCMS): 93.34 %. '"H NMR
(DMSO-de): 6 1.02 (6H, s), 3.2 (2H, m), 3.4 (2H, m), 6.9 (2H, d), 7.0 (1H, s), 7.3 (4H,
d), 7.88 (4H, d), 9.24 (3H, s), 9.30 (3H, s). '

Example 39.
30 N-(3-Amino-propyl)-3,5-bis-(4-carbamimidoyl-phenoxy)-N-cyclopropyl-

benzamide



81 Fol | owi ng procedure of Exanple 11(e)

3, 5- bi s- (4- cyano- phenoxy) - N- pi peri din-4- yl-benzam de 0.35 g (0.79 nmol)
and (3-brworoproeput) - carbam c acid tert-butyl ester (0. 288mFpRo1€000831n0l )
were used to afford 0.4 g of the required product. 11-1 NVR 5 (DVMSO- d6): 6

1.38 (9H, s), 1.52 (4H, m, 1.75 (211, m), 1.90 (2H, m, 2.28 (2H, m, 2.82
(1H, m, 2.92 (211, m), 3.74 (1H brs), 8868 (1H n), 6.79 (1H brs), 7.18
(1H, t), 7.26 (4H, d), 7.52 (2H, s), 7.88 (4H, d), 8.38 (1H d). 0

- (4- {3, 5- Bi ht¢rtheflitdsax)yamelr(bpare nhedayrik) asfih ®xanple- dsenz oyl ani no }
-pi peridin-1- 10 yl)-propyl am ne Using (3-
{443, 5- bi s- (4- cyano- phenoxy) - benzoyl am nol - pi peridin-1-yll- propyl)

carbami ¢ acid &)8(31 [BULH] s-(ﬁﬁ?ﬁlg o-pferbx ) b&z@fl] 'Egabéro ?}t’hﬁwﬁ gt

procedure of Exa e 1(d) rded 0.2

Per cent age #id tartybytylGBY: 99. 0% 15( M+1) = 587. 3+1.

3-14-[ 3,5-Bi s-(4-carbam m doyl - phenoxy) - benzoyl am noj - p| peridin-1-yll propyl
am ne 2 i ng

3-(4-{3, 5-bis- Fél}dvﬁh@ﬂié)ﬁﬁaéelﬂﬁfﬁ dﬂBﬂ@Mﬂa)e 5(6)93162%{4 (henEeYHRAd N beR A N-

1-y1)-propyl am ne 34 mol ) | owi ng the procédure of Exanple

1(e) af f or ded &d354 rgmek) apﬁ@ ﬁgamrp@dmprr@duepyl)wm@m @ggtepchutyl s(eHEﬂ_@

285 (211, Ty amieppe s WM TR dihe sl oo 'y Rarinlisdidy 8) o

(411, d), 7058(1211m) @)65 (ZH9m(),7/1.18 (9], ,s),8.65(2H, 1), 188q2H, 9),2595 @H, nth) 3.220. 1
1H, b

N (4- AfDho- @ PUNEROT LIS 605 (1 Hh 8T AB AR ToHcBhy: BERARTE O

2010/ 133748PCT/ F12010/ 000031 82 d) {443

, 5- Bi s- (4-am nonet héé glhenoxy) benzoyl am no] - cycl ohexyl | -carbam ¢ acid

tert-butyl est®rBe{ sdf-(Reldyoxyrarkanimidey rglienbxyd-bendyl Gy copropybl ) of
{4-[3, 5-bi smﬁf,ef%%p?g Qﬁgﬁp‘%&%&?ﬁ?ztyolyes%m no] - cycl ohexyl | - carbam ¢ acid

tert-butyl

15 Following the procedure of Example 2(d) (3-{[3,5-bis-(4-cyano-phenoxy)-benzoyl]-
cyclopropyl-amino} -propyl)-carbamic acid tert-butyl ester 1.5 g (2.71 mmol) and other
reagents were used to afford 1.3 g of the required product. Percentage purity (LCMS):
42.8.0 %, (M+1) = 618.2 (with BOC).

20 e) [3-({3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoyl}-
cyclopropyl-amino)-propyl]-carbamic acid tert-butyl ester

Following the procedure of Example 2(e) [3-({3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoyl}-cyclopropyl-amino)-propyl]-carbamic acid tert-
25  butyl ester 1.3 g (2.1 mmol) was acetylated to afford 1.25 g of the required product.
Percentage purity (LCMS): 83.0 %, (M+1) = 702.3.

) [3-({3,5-Bis-[4-(carbamimidoyl)-phenoxy]-benzoyl}-cyclopropyl-amino)-
propyl]-carbamic acid tert-butyl ester
30
[3-({3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoyl}-cyclopropyl-

amino)-propyl]-carbamic acid tert-butyl ester, 1.25 g (1.77 mmol) was reduced using the



of 10 % NH3-net hanol. The reaction m xture was stirred overnight on

hydr ogen gas pressure (50 psi) at 50 C. The reaction mxture was filtered
t hrough ogbibhfR/dsHgconcentrated to afford 0.25 g of theppegioi@ehopsioduct
whi ch was used for the next step without further purification. Percentage
purity (LCVS): 70.8 % (M+l) = 560.2+1 10 e)

N- (4- Am no- cycl ohexyl ) -3, 5- bi s- (4-am nongd hyl - phenoxy) - benzam de Usi ng
{443, 5- bi s- (4-am nonet hyl - phenoxy) - benzoyl ani no] - cycl ohexyl | -carbam ¢ acid

tert-butyl &d é@fE)'éaxﬂpl (8 fo 204 0. 85 Eof 1k k&iired pfdiRch Pefestdiep@ity Exanpl e
9(d) 15 af?@r deué gf (f?he r equi reryélopr odét?g Ber cgnt age p%ﬁ)ty (HPLO) :

98.8 % (Ld\l{é}MSMZQQ%ﬁwﬁm%@%b(@a&ocmaas 300411, m), 1.88 (411, m),
2.96 (1H m, 3.70 (111, m, 4.02 (4H, s), 6.76 (1H, s),7.14 (411, d), 7.25
(211, s), 7.51 (4H, d), 7.82 (3H, brs), 8.18 (511, brs), 8.42 (1H, brs).
20Exarrp| e 34. g) 3,5-Bis-(4-carbamimidoyl-phenoxy)-cyclohexa-1,5-dienecarboxylic acid (3-
4-[ 3, 5-Bi s- (4: carba Cioyl qhen Xy) - benzoyl] - pi per azi ne-1-carboxylic acid
et hyl essc era‘P’r‘i‘Pé?r?r@H]S\X QProRy- g"'(b) are the sane as in Exanple 26. 25 c)
443, 5- Bi s- (4- cyano- phenoxy) - benzoyl i - pi per azi ne- 1- carboxylic acid et hyl
ester Follow ng the procedure of Exanple 5(c)
3, 5-bi s- (4- cyaHsing Ih-’i?(@(@‘))iSb[éF(zmibemaniddyﬂphérl(giyl-bex%y}}nwc)omcppyl-amino)
pi per azi ne { 34 26, 30 wer e
sed 1o af 1RpB eRogmisaE bt B o bs BoL P4 migbr R Ppoiesicins rofoiint o
(311, t), 30f512xa§1ﬁ)16-9(df)'}1ff01‘86a5 A 2bF thel require@ Prdddtt. Pédcentd @EM@%HPLG% 7.28
(211, d1) 7, 88}”%/ WO 2010/ 133748PCT F12010/ 0000%
4-{3, 51 st% qa&%hfi@c%ﬂ%%ﬁﬁ i ABYIR) (DRl P-Goeh @8 im). Bi6ié2Hzinpel 88
carboxylic dpe o f
Sapot ¢ (gﬁcy s, @%ﬁ%lﬁglil 3&9?%,;;115'2?.62%}19{), 79838, 917 B 8, 266 12n,

brs), 7.88 (4H, d),. 922 (3H, s), 9.28 (3H, s).

Example 40.
15 [3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl]-3,4-dihydro-1H-quinoline

Intermediates (a) and (b) are the same as in Example 26.

¢) [3,5-Bis-(4-cyano-phenoxy)-benzoyl]-3,4-dihydro-1H-quinoline

20
Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
1.2 g (3.36 mmol) and 1,2,3,4-tetrahydro-quinoline (0.44 g, 3.36 mmol) were used to
afford 1.3 g of the required product. '"H'NMR (DMSO-dg): 5 1.92 (2H, t), 2.54 (2H, m),
3.75 (2H, t), 6.92 (2H, d), 7.08 (7H, m), 7.82 (4H, d).
25

d) [3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoyl]-3,4-Dihydro-1H-

quinoline

Following the procedure of Example 2(d) [3,5-bis-(4-cyano-phénoxy)-benzoyl]-3,4-
30 dihydro-lH-quiﬂoline 1.3 g (2.75mmol) and other reagents were used to afford 1.25 g of
the required product. Percentage purity (LCMS): 66.1 %, (M+1) = 537.2.2+1.



5pi perazine-1 -carboxylic acid ethyl ester 0.5 g (1.0 nmmol) and ot her
reagents were used to afford 0.4 g of the required product. Percentage

purity (LwdyBRbhio/B38 % (Mrl) = 562. 2+1. e) PCT/F12010/000031
4-{3,5-Bi s-[ 4- (N—acetylhydroxycarbanlnldoyl) phenoxy] - benzoy1} - pi per azi ne-
1 01-carboxylic acid ethyl ester Fol |l owi ng the procedure of Exanple 2(e)

4-13, 5- bi s44- (N- hydr oxycar bam m doy1l) - ph@hoxy] - benzoyl | - pi per azi ne- 1- car box
ylic acid ethyl ester 0.4 g (0.71 nmmol) was used to afford 0.4 g of the
required produgf [3,9BiCRAMNRGE Ny drbyydatiaMBnid S T)- ;ﬁleﬁéxﬂobe%ylp 3-16hSdrdt L.

0 4- {3 ,5-B.is- [4-carbam m doyl - phenoxy] -benzoyl}

-plpera2|neﬁ{qy Rylic acid ethyl ester 204-

{3, 5-Bi s44- (N- acet yl hydroxycar bam m doyl) - phenoxy] - benzoyl | - pi per azi ne- 1-
carboxylic acid ethyl ester 0.4 g (0.61 mmol) was reduced by using the

procedure of Haigwiag ﬂ(ef;)rocteduafdfcﬁxzinﬂ)lelﬁ(eg[};j brse[G}L(N-Eyﬂr@x}QdﬂmhnmRmyge nt age
urit PL ) . .92, 83 % DVRQ d6): . 6 1.2 t), 3.4
E)SH N (5H %n?’éil be&ﬁloylfs%%@#{ - qu’fgoéls @fﬁg@)” l?mgl)(“@ffce‘a ted9t°06 (3H,

brs), 9 3 (4ttdrd9)2 g 3PthEX 8 pAxtuct. Percentage purity (LCMS): 65.5 %, (M+1) =
143, 5- Bi s- (4- carbanlnldoy phenoxy) - benzoylf nonahydr o-qui ol 1 né

Internedlat@%l%bb and (b) are the sane as in Exanple 26. 30 c)
143, 5- Bi s- (4- cyano- phenoxy) - benzoy1] - nonahydr o- qui nol i ne WO
2010/ 133748PCT/ F12010/ 000031 84 Fol |l owi ng the procedure of Exanple 5(c)

3, 5- bi s- (4- cyaf)oBEhBRoMyCartaetiAdd o/ 1-phiérbx9)-BEnoy(] B, L Oilydnd )lHadi\ﬂnohne
decahydr o- qui noline (0.175 g, 1.26 mol) were used to afford 5 g of the

requi ré® product. 1H NVR (DVBO-d6): 8 1 40 (6H, m, 1.62 (5H m, 1.82 (1H,
o b5 (1R, 55) O B Ry Mot dbytiy T piggotity o oAb 5
qulnollne 1.2 g (1.93 mmol) was reduced using the procedure of Example 2(f) to afford
0.75 g of required product. Percentage purity (HPLC): 99.56 %, (LCMS): 96.29 %. 'H
NMR (DMSO-dg): 8 1.92 (2H, q), 2.74 (2H, 1), 3.75 (2H, 1), 6.85 (1H, brs), 6.90 (2H, d),
15  6.98 (1H, 1), 7.15 (7H, m), 7.84 (4H, d), 9.14 (4H, s), 9.26 (4H, s).

Example 41.
[3.4-Dihydro-1H-isoquinoline-2-carbonyl]-3,5-Bis-(4-carbamimidoyl-phenoxy)-
benzene

20

Intermediates (a) and (b) are the same as in Example 26.
¢) [3,4-Dihydro-1H-isoquinoline-2-carbonyl]-3,5-Bis-(4-cyano-phenoxy)-benzene

25 Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
0.8 g (2.24 mmol) and 1,2,3,4-tetrahydro-isoquinoline (0.3 g, 2.26 mmol) were used to
afford 0.9 g of the required product. '"H NMR (DMSO-de): 5 2.82 (2H, m), 3.58 (1H,
m), 3.80 (1H, m),'4.08 (1H, m), 4.74 (1H, m), 7.10 (3H, m), 7.20 (4H, m), 7.28 (4H, d),
7.90 (2H, d).

30

d) [3,4-Dihydro-1H-isoquinoline-2-carbonyl]-3,5-Bis-(4-(N-hydroxy-

carbamimidoyl)-phenoxy)-benzene



d) 143, 5- Bi s4N- hydr oxycar bam m doy1l) - phenoxy) - benzoyl knonahydr o- qui nol i ne
Fol | om ng the procedure of Exanple 2(d)

143, 5- bi swodofydeRasphenoxy) - benzoyl]- 1 0 nonahydro- qui pelirmei8eded (1. 04
mol ) and ot her reagents were used to afford 0.52 g of the required

product. Percentage purity (LCVS): 41.7 % (M+l) = 543. 2+1. e)

1-[ 3, 5- Bi sAN- acet yl hydr oxycar bam m doy1)9Pbhenoxy) - benzoy1] - nonahydr oqui nol i
ne 15 Fol |l owi ng the procedure of Exanple 2(e)

1-[ 3, 5- bi s4N- hydr oxycar bam m doyl) phenoxy) benzoyl Honahydr o-qui noline 0.5

g (0.91 mml ) vva used to afford 0.45 g of the required product. Percentage
purity (LCMVB): T ?V@n%he(mqe)dure ¢ Example 2@{3)4 dihydro-1H-isoquinoline-2-

1-13,5-Bis

1- %3 5- Bi s4él\2ll-4a lt?ﬁyﬂt}%gx-éié??gg{é H&/}Q %El hen%gp?-ﬂgén oy@%ﬁ%ﬁgﬁ[&r%gﬁi nol i
ne, 0.45 g (Rd74 affoml ).8naef ﬂmdeqmrédqmdugt tPeeceptage paltityd LOMBx 388 % (RB{+F1)) t o
afford 2 g g)% requi red product. Percentage purity (HPLC): 95.37 %

(LCWVB) : .23 /6+§51H NVR (DMSO-d6): 6 1.7 (11H, m, 1.85 (111, m, 3.20
(2H, m, 3.9 (111, m, 4.05 (111, m, 6 84 (1H, brs) 6.9 (1H, brs), 7.0
(1H, s), 7.54 (4H d), 7.88 (4H,  d), 12 (4H, 3% 28 (411, s). Exanple
36. 303, 5- Bi s- q)@éhDﬂmderowqmmﬂyqarb@m&lmﬁ BN -aloetmthardion -

2010/ 153746 rigerBlipe S ey °° 10 Barpie 2. 10

3, 5- Bi s- (4-cyano- phenoxy) - N, N-di i sobutyl benzam de Fol | owi ng t he

procedure of l.e H(c) 3,5-bis-(4-¢cyano-phenoxy)-benzoic acid 0.8 g
(2.24 ol ) a%aigap"flg%aﬁtmwémeﬁg Exgmply ¥e) B.Hdibygier 1Hvigaquingliger2t o af f or d

0.74 g of t&?bd’n?ﬂw 5@45- -gdllﬁ?arox}éar%ﬂ%éﬁgﬁy) ﬁenQ%xYe?o g§ Bh1 ?% n‘gg%l§8 (2H

( 6H, d) 1.82 , 3.06
d), 7.04 (1was ac)etyla]tedz’@ aftbiel 08)g ofth@geqired pradyct. Bedyntage purlty (LCMS) 58.1
3, 5- Bi st 4- ((%t {MJrY)C@%Ji’P.QHn doyl) - phenoxy] - N, N-di i sobut yl - benzam de

15 f) [3,4-Dihydro-1H-isoquinoline-2-carbonyl]-3,5-Bis-(4-carbamimidoyl-phenoxy)-

. benzene

[3,4-Dihydro-1H-isoquinoline-2-carbonyl]-3,5-bis-(4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy)-benzene, 0.8 g (1.28 mmol) was reduced using the procedure
20  of Example 2(f) to afford 0.15 g of required product. Percentage purity (HPLC): 93.50
%, (LCMS): 94.20 %. '"H NMR (DMSO-dg): & 2.80 (2H, m), 3.60 (1H, m), 3.80 (1H,
m), 4.67 (2H, m), 6.98 (2H, m), 7.05 (1H, s), 7.18 (4H, m), 7.35 (4H, d), 7.90 (4H, d),
9.10 (4H, brs), 9.28 (3H, brs).

25 Example 42.
N-(4-Amino cyclohexyl)-3-(3-carbamimidoyl benzyloxy)-5-(4-carbamimidoyl

phenoxy) benzamide

a) 3-(4-Cyano phenoxy)-5-hydroxy benzoic acid ethyl ester
30 '
Potassium carbonate 6.7g (48.5mmol) followed by 4-fluoro benzonitrile 3.3 g (27.2
mmol) in 10 ml of DMF was added to a solution of 3,5-dihydr6xy benzoic acid ethyl



Usi ng 3, 5-bi s-(4-cyano-phenoxy)-N, N-dii sobutyl-benzam de (0.74 g, 1.58
nmmol ) and follow ng the procedure of Exanple 1(d) afforded 0.8 g of the

requi red WoodHgiss7sBer centage purity (LCMB): 52.8 % (M-prrmihadecdssh: 15 €)
3, 5-Bi s- (4-car bam m doyl - phenoxy) - N, N-di i sobut yl - benzam de Usi ng

3, 5- bi s44- (et hoxycar boni m doyl) - phenoxy] - N, N-di i sobut yl - benzam de (0.8 g,
0.1.42 mmol ) and foll ow ng the procedure9®f Exanple 1(e) afforded 0.36 g of
the 20 required product. Percentage purity (HPLC): 97.51 % (LCMS): 97.48

% 1H NVR ( BAEG g6)7.4mdl)4in Q6 bdl, of DMF it 80 °€ Sthe @hctioh Bixtdkrd as Dlowed & (111,
m, 3.1 (2H d), 3.2 (211, d), 6.9 (21-1, d), 7.0 (111, s), 7.3 (411, d),
7.88 (411, ayain&Tiandwastthenheéatesl togh5°£1for 10 o, Theeassion mixture was quenched
25243, 5- Bi Sy, (4 3 - drQ- i [ [ I i ates
e N by Widiey e waRe AR LY RENPONTHLmIPRAIN e bRARIY AR IS vabhed GRA |
243, 5- Bi s- ( #vatey followaldedrydring; drisizowet halydraisysddiam sibysHat ermidibd’(bﬁc@{_i’rated. !ng: Ilo;\n ng
th d f Ex | e 5(c). 3,5-Dbjs-(4-cyano-phenoxy)-benzoi ¢ aci .29
(3. 36 bl ) G DA e iSO 5P|t FhsoR e PGPS SEE A < aci¥ed © o
afford WO ; AC RISESY SEEC VLY rpgluct .
I KR (DUEC 60 B 190" (SH mj. 62 S fy M GRIDRE T RIeE

, 3.18 (18H.w,6.20 8H,sLH 00§ H, 8), B (2H, dpy7,2441H2s), 718 (231, A6 168 ((Hk). s) ,
6.95 (111, s), 7.04 (1H t), 7.26 (2H, d), 7.86 (211, d). 5d)
2-[3,5-Bi s-(4- (N hydroxycarbam m doyl) - phenoxy) - benzoy1] - nonahydr o-
i soqui nol i ne  b) 3-(3-E9hh®bénaglokhpsP4-eeadbuitrnely) Buaimi &id eohyl ester
2-[3, 5-bi s- (4-cyano- phenoxy) - benzoyl] nonahydro-i soqui noline 1.25 g (2.61
nol ) and ot her reagents were used to afford 1.3 g 1 0 of the required

product. Per ceps@guh arlbbaté KB) 0.48¢ 8. 1% bllowed $9 3% Ano benzylbromide

0.31 g (1.58 mmol) in 2 ml of DMF were added to a solution of 3-(4-cyano phenoxy)-5-
hydroxy benzoic acid ethyl ester 0.45 g (1.58 mmol) in 7 ml of DMF at 20 °C. The
reaction mixture was allowed to attaiﬂ RT and stirred overnight. The reaction mixture

15 was quenched with ice cold water, extracted with ethyl acetate. The organic layer was
washed with water followed by brine, dried over anhydrous sodium sulphate and
concentrated to afford 0.51 g of a thick oily liquid. '"H NMR (CDCl3): 6 1.>3 (3H, 1), 4.3
(2H, q), 5.25 (2H, s), 6.88 (1H, s), 7.02 (2H, d), 7.34 (lH,i s), 7.5 (2H, m), 7.66 (4H, m),
7.78 (1H, s).

20

¢) 3-(3-Cyano benzyloxy)-5-(4-cyano phenoxy) benzoic acid

1.6 g (4.01 mmdl) of 3-(3-cyano benzyloxy)-5-(4-cyano phenoxy) benzoic acid
ethyl ester was hydrolysed using the procedure of Example 5(b) to afford 1.2 g of the
25  required product. 'H NMR (DMSO-dg): § 5.25 (2H, s), 7.16 (4H, m), 7.44 (1H, s), 7.64
(1H, m), 7.9 (SH, m), 13.4 (1H, brs). |

d) {4-[3-(3-Cyano benzyloxy)-5-(4-cyano phenoxy)benzoyl amino]cyclohexyl}-
carbamic acid tert-butyl ester
30
Following the procedure of Example 5(c) 3-(3-cyano benzyloxy)-5-(4-cyano

phenoxy) benzoic acid 0.46 g (1.24 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-



e)

1-[ 3, 5-Bi s-(4-(N-acetyl hydroxycar bam m doyl) - phenoxy) - benzoy1] - nonahydr oi so
qui nol i newé 2ofopdsbawi ng the procedure of Exanple 2(e)  pcT/FI2010/000031
2-[3,5-bis-(4-(N hydroxycarbam m doyl) -

phenoxy) - benzoyThnonahydr o-i soquinoline 1.3 g (2.39 mmol) was acetylated to
afford 1.2 g of the required product. Pe®3entage purity (LCMB): 70.0 %
(Mt1l) = 627.2+1. f)

243, 5- Bi s- ( Butgbesnari0. mssigyl QPMXWkreb&Bdﬁyéﬁorﬂmyﬁﬂﬁe k&fﬁ%d fduse 'B0
2-[ 3, 5-Bis- &H\@gl\l- acetylh dr oxycar bam m doyl) - phenoxy) benz - nonahydr oi so
qui nol i ne, WQI%) 1% (REsmp-lite EHL 3,1 ng(‘{l‘hénbﬁé’déﬂu 7 (Blampl e

2(f) to affer 95. 37
%f %LCI(\)/S? 929 (Sl 06 04 Nrﬁ%bwgﬂ(%%sl $2 (8 éeﬁz”‘%ﬁh egw@ﬁg@’}@m o0
(2H, m, 3. QH hij, 718)1(4H 0y 25 AH s), r8)3g(1651 8. (1H, brs), 6.9 (1H brs), 7.0

(111, s), 7.54 (411, d), 7.88 (411, d), 9.12 (411, s), 9.28 (4H, s).
Exanpl e 38. 3, 5-Bi s- (4- car bam m doyl - phenoxy) - N, N-di et hyl - benzam de 30

| nt er medi at es §ad-[R(efbky@fonsAideyBSerizil h.2026 )
2010/ 133748PCT EL o0 0! o har e c) rizfloRS AR L1 Rycardiimidoy!

3, 5- Bi s- ( 4- Peaasy)perzeskyming]oxclehetylgmingenzani de Fol | owi ng t he procedure of
Exanpl e 5(c) 3, 5-bis-(4-cyano-phenoxy)-benzoic acid 1.2 g (3.36 mol)
and diethyl-amne (0.245 g, 3.36 mvl) were used to afford 1.0 g of 5 the

required prod uUkmgxll\{/R-[B-IDNBS&mb&)enzﬁoi 15(4-6Hno Iﬁen&yﬂ%nﬁ@ﬁmﬁﬂo] cgcldfexy?H, M,
6.94 (2H d), 7.88

1
N N D1 cichy | SasbaStBRERAGH R} o) o Dot Triebyiny piembRyE mehedins b
Example 1(d) afforded 0.3 g of the required product. Percentage purity (LCMS): 64.2
%, (M+1) =558.2+1.

f) N-(4-Amino cyclohexyl)-3-(3-carbamimidoyl benzyloxy)-5-(4-carbamimidoyl-

15  phenoxy) benzamide

Using 4-[3-(3-ethoxycarbonimidoyl-benzyloxy)-5-(4-ethoxycarbonimidoyl
phenoxy)benzoyl amino]cyclohexylamine (0.3 g, 0.53 mmol) and following the
procedure as in Example 1(e) afforded 0.16 g of the required product. Percentage purity

20  (HPLC): 96.67 %, (LCMS): 99.51 %. 'H NMR (DMSO-dg): & 1.4 (4H, m), 1.9 (4H, m)
- 3.0(1H, m), 3.70 (1H, m), 5.30 (2H, s), 7.0 (1H, s), 7.2 (3H, d), 7.45 (1H, s), 7.70 (1H,
m), 7.8-8.0 (7H, m), 8.4 (1H, d), 9.25 (4H, d), 9.4 (4H, d).

b4

Example 43.
25 N-(4-Aminocyclohexyl)-3-(4-carbamimidoyl benzyloxy)-5-(4-carbamimidoyl
phenoxy) benzamide

Intermediate (a) is the same as in Example 42.

30 b) 3-(4-Cyano benzyloxy)-5-(4-cyano phenoxy) benzoic acid ethyl ester



1 OFoll ow ng the procedure of Exanple 2(d)

N, N- di et hy1- 3, 5- bi s44- ( N- hydr oxy- car bam m doyl) - phenoxy] - benzam de 1.0 g
(2. 43 mmoyp enizeisger reagents were used to afford 1.1 @cefridoi@odogsiui r ed
product. Percentage purity (LCMS5): 80.0 % (M+l) = 477.2+1. 1 5e)

N, N-Di et hyl - 3, 5-bi s-[ 4- (N-acet yl hydr oxycar bam m doyl) - phenoxy] - benzam de
Fol l owi ng the procedure of Exanple 2(e) 94

N, N- di et hy1- 3, 5- bi s44- (N- hydr oxycar bam ni doy1) - phenoxy] - benzami de 1.1 g

(2.3 mmol) wasUskgWed B irﬁmeaj 6103-4-dyddo phehoxy)s- Hyaﬁuxlyrtﬁdzcné aeld ethyl ester
Per cent age purlty (LCMS? 0 % (Ml) = 561.2+1. 20 0
3, 5- Bi s- (4- & beyanebensy brwnmd%ﬁgnmramet)wydf@&wlagmr@rocedure of Example

N, N- Di et hyl qﬁe[\% y b d
1.0 g (el. ¥84M?§f""3‘g§° ?gguce Jeglxﬁég& \gg@%r oce ur MSCEQ@“%@ 9?‘?92?? afo ord
0.35 g of 28H,egyu.32@Hrpdud (4HPer)c?dd agé, PUT.66 2H,HRLIAHS (4595d41 % (LCWVS):

93.347%_ 111 NVR (DVSO-d6): 8 1.02 (6H s), 3.2 (214, m, 3.4 (211, m), 6.9
(211, d)°> 7.0 (111, s), 7.3 (4H d), 7.88 (4H d), 9.24 (3H s), 9.30 (3H,

s) . Exanpl e 39) 3.(4-Cyano benzyloxy)-5-(4-cyano phenoxy) benzoic acid
30N- ( 3- Am no- propyl) - 3, 5- bi 5-(4- car bam m doyl’- phenoxy) - N-cycl opr opyl -

benzam de WO 2010/ 133748PCT/ F12010/ 000031 88 Internedi ates (a) and (b) are
the sane as in anpl.e 26 C - ..
{305 B S (4- oy &0 BORETRRYD oy ato Bsrer gy st-oxmo RBEnOR BEYPEI 4 bar ¢
aci d tert - bethylless tv@k hfdrolysed using the procedure of Example 5(b) to afford 0.55 g of the
10 required product. "H NMR (DMSO-dg): § 5.25 (2H, ), 7.10 (1H, m), 7.18 (3H, m), 7.42
(1H, s), 7.66 (2H, s), 7.88 (4H, d).

d) {4-[3-(4-Cyano benzyloxy)-5-(4-cyano phenoxy)benzoyl amino]cyclohexyl}
carbamic acid tert-butyl ester
15 |
Following the procedure of Example 5(c) 3-(4-cyano benzyloxy)-5-(4-cyano
phenoxy) benzoic acid 0.55 g (<1.48 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-
butyl ester (0.316 g, 1.48 mmol) were used to afford 0.75 g of the required product. 'H
NMR (DMSO-dg): 6 1.25 (4H, m), 1.40 (9H, s), 1.8 (4H, m), 3.2 (1H, m), 3.7 (1H, m),
20 5.3 (2H,s),6.74 (1H, d), 7.02 (1H, s), 7.1 (2H, s), 7.22 (1H, s), 7.44 (1H, s), 7.66 (2H,
d), 7.88 (4H, m), 8.28 (1H, d).

e) 4-[3-(4-ethoxycarbonimidoyl-benzyloxy)-5-(4-ethoxycarbonimidoyl-phenoxy)-

benzoyl amino]cyclohexylamine

25
Using {4-[3-(4-cyano benzyloxy)-5-(4-cyano phenoxy)benzoyl amino]-
cyclohexyl}carbamic acid tert-butyl ester (0.75 g, 1.32 mmol) and following the
procedure of Example 1(d) afforded 0.35 g of the required product. Percentage purity
(LCMS): 33.7 %, (M+1) = 558.2+1.
30

f) N-(4-Amino-cyclohexyl)-3-(4-carbamimidoyl-benzyloxy)-5-(4-carbamimidoyl-

phenoxy) benzamide



Fol |l owi ng the procedure of Exanple 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic
acid 1.2 g (3.36 nol ) and (3-cycl opropyl am no-propyl)-carbamc acid

tert-but Wwoesieistd8- 72 9, 3.36 nmmol) were used to affor @¢ckemodoefoodihe
requi red product. 1H NVR (DVSO-d6): 6 0.48 (1H, m, 0.65 (2H, n), 1.38 (9H,

s), 1.42 (2H, m, 1.68 (2H, m, 2.95 (2H, m, 3.22 1 0(214, nm, 6.80 (114,
brs), 6.95 (1H, s), 7.08 (2H, m, 7.25 (9%, m, 7.88 (4H ). d [3 -(
{ 3,5-B is44- (N hydroxycarbam m doyl) - phenoxy]

- benzoyl | - cycl opr opyl am no) - propyl Fcarbam c acid tert-butyl ester 1

5Fol | owi ng the procedure of Exanpl e@@ld) o
(3-{[ 3, 5- bi s- (Ysiag4nl3-@reshrxygarberimidgylibenzyloxy)-5-(4-ethoxy carbonimidoyl-

ol and BRREROe A SRl R8CRAT failedond 0 3 ol hE FulnnBrtec, ™
P! e by S e s 200
- , - | - - y A - - - B
cycl opr opyl aé‘[rﬁ%?lﬁgybﬁ%)baﬁz Yarc AN M& %/Dﬁﬁ&ﬂk)&{ér(“ﬂ mﬁdl-% (ﬂi{ﬁ@),t he
rocedure o :
(3 ({3, 5 b %g%jg&i% ﬁ@g B 1 AT LRR A B o
0) - propyl] - mac8. 4 rmy, tyl ester 1.3 g (2.1 nol) was
acetylated to afford 1.25 g of the required product. Percentage purity
LCwvB): 83.0 % (M1l) = 702. 3. 0 [3-( 3,5-B S
i(s44- % car bam m dpyampRanNoxy] -benzoyl} -cycl opropyl -amn no) -
propyl Fcarbam c acid tert-butyl ester 30 WD 2010/ 133748PCT/ F12010/ 000031
EF3)9 pr ofé’dur e of WQT@P@OZ“Q’FI})@’@;]HZﬁﬁ'@dﬂfggmgﬂt‘?ggﬂg(ggnﬁwy@é%'-
er cent age LS tRdoy1- ML : - ss; - :
g) 3,5-Bis- 4%&%@2% m 8 ]I;%;})lg%or%;(y) - cycl Bhexa- 1, 5-di enecar boxylic acid (3-
5 am no-propyl)-cycl opropyl - am de Using [3-( 3 ,5-bi s-

[ 4- (car bani m dgyl) - phenoxy] - bhenzaoy! | - cycl.opro -am no) - propyl]-carbamc

acid tert-butyﬁXtSé?%ﬂat‘(’%é&’ ,?arf.tﬁ S?ﬂ‘r%?s)m%‘&%ﬁ)q‘?g‘w ng the procedure of

Exanple 9(d) afforded 0.2 g of the required product. Percentage purity
HPLC) :

( ) 15 €) (4-{3-[4-(N-Hydroxycarbamimidoyl)-benzyloxy]-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester

Following the procedure of Example 2(d) {4-[3-(4-cyano benzyloxy)-5-(4-cyano
phenoxy)benzoyl amino]cyclohexyl}carbamic acid tert-butyl ester 0.65 g (1.14 mmol)
20  and other reagents were used to afford 0.52 g of the required product.
Percentage purity (LCMS): 48.2 %, (M+1) = 632.3+1.

f) N-(4-Amino-cyclohexyl)-3-[4-(N-hydroxycarbamimidoyl)-benzyloxy]-5-[4-(N-
hydroxycarbamimidoyl)-phenoxy]-benzamide
25
Using (4-{3-[4-(N-hydroxycarbamimidoyl)-benzyloxy]-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester
(0.5 g, 0.8 mmol) and following the procedure of Example 9(d) afforded 0.28 g of the
required product. Percentage purity (HPLC): 96.4 %, (LCMS): 96.7 %. '"H NMR
30 (DMSO-dg): 6 1.48 (4H, m), 1.98 (4H, m), 3.04 (1H, m), 3.76 (1H, m), 5.42 2H, s),
7.05 (1H, s), 7.24 (3H, m), 7.48 (2H, m), 7.70 (2H, d), 7.81 (4H, d), 7.91 (3H, brs), 8.42
(1H, d), 8.72 (2H, brs), 11.04 (2H, brs).



10 96.18 % (LCVMB): 94.22 % NWR (DMSO-d6): 8 0.50 (2H, m, 0.65 (2H, m,
1.88 (2H, m, 2.85 (3H, m, 3.49 (211, m, 7.02 (1H, t), 7.14 (2H s), 7.25
(4H, d), wo2010(Bbtssbrs), 7.88 (4H, d),9.22 (3H, s), 9.28ci8io1&)eoodixanpl e
40. 15[ 3, 5- Bi s- (4-carbani nm doyl - phenoxy) - benzoy1] - 3, 4- di-hydr o- 1H qui nol i ne
Internediates (a) and (b) are the sane as in Exanple 26. - C)

[ 3, 5- Bi s-(4- cyano- phenoxy) - benzoy1] - 3, 4-% hydr o- 1H qui nol i ne Fol | owi ng

t he procedure of Exanple 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid 1.2 g
(3.36 mol ) and 1, 2, 3,4-tetrahydro-quinoline (0.44 g, 3.36 mmol) were used
to afford 1.3 g gf th eqwred product. Il NVR (DMSO-d6):43 1.92 (211,
t) 2.54 (2H, m3%38p t), 6.92 (211, d), 7.08 (711, m, 7.82 (411, d).

4- Ammoc clohexyl)-3-(4-aminomethy] benzyl -5-(4-carb. idoy
[3 5-Bi s-[ 4- (N-hycgr oxycar am my(%oy(l phenoxg] benz()())(3y/)1f( 2o amlmElroo 1Hqui nal

i ne Relienexy)rhgnzameider ocedur e of Exanpl e 2(d)
[ 3, 5-bi sﬁ (4- cyano- phenoxy) - benzoyl1] -3, 4- 30 di hydro-1Hquinoline 1.3 g
(2.75 ) and other reagents were used to afford 1.25 g of the required

product . Per cenh@ggediate (4))s (HeGpk as G@OEAaniple 4dF1) = 537.2.2+1. WO
2010/ 133748PCT/ F12010/ 000031 90 e)
[ 3,5-Bis-[4- (N acetyl hydr oxycar bam m doyl) - phenoxy] - benzoyl] - 3, 4- Di hydrolH

qui nol i ne Fol ltﬂyd tgﬁ%l.rg&%%gﬁ{e} fﬁ{mgﬁ@tml) %elgzg/ﬁ)xy) 5-(4-cyano phenoxy)

[ 3, 5-bi s44- (N oxycar

5phenoxy] - beenzaoig btid3 A Bsthy dr o- 1H- qui nol i ne 1.25 g (2.32 mmol ) was
acetyl a'toed to afford 1.2 g of the required product. Percentage purity
(LCVMB):"*65.5 % (M+l) = 621.2+1. O

[ 3, 5- Bi s- (4- capdiag0/®s¢qslo RhRNuN): m@aa@yﬂém% ﬂSQyH‘bbSi&%eﬂéﬂl&é&@@ﬂh&ﬂ%t&o
[3 ,5-Bi s- [4-( acetyl hydroxycar bam m do henoxy] -benzoyl] ™ -
, 4- di hydr o-and{fbrerspmatyl-berzyl-carbagsc agig tort- aml ¢stat (@ 8, 3 mmobisadpr ocedur e

o XL BN Qo AL P o SRR R

(2H t), 3.NBR@DCE): 5 163 831,(t}H.4 (915 k), 461.59QH, dL 4,3 @H, q),. TR P@H,3)17.118) , 7. 15
TR s 788 G570 280w 74 A 7881080 o) 41 )

¢) 3-(4-(tert-Butoxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano phenoxy)

benzoic acid

20 1.3 g (2.58 mmol) of 3-(4-(tert-butoxycarbonyl aminomethyl) benzyloxy)-5-(4-
cyano phenoxy) benzoic acid ethyl ester was hydrolysed using the procedure of Example
5(b) to afford 1.1 g.of the fequired product. "H NMR (DMSO-dg): 6 1.4 (9H;, s), 4.15
(2H, d), 5.2 (2H, s), 7.08 (1H, m), 7.16 (3H, m), 7.26 (2H, d), 7.88 (2H, d), 13.2 (1H,
brs)
25
d) {4-[3-(4-(tert-Butoxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano

phenoxy)benzoyl aminé]cyclohexyl}carbamic acid tert-butyl ester

| Following the procedure of Example 5(c) 3-(4-(tert-butoxycarbonyl aminomethyl)
30  benzyloxy)-5-(4-cyano phenoxy) benzoic acid 1.1 g (2.31 mmol) and (4-amino-
cyclohexyl)-carbamic acid tert-butyl ester (0.494 g, 2.31 mmol) were used to afford 1.24
g of the required product. 'H NMR (DMSO-dg): 6 1.2 (4H, m), 1.4 (18H, s), 1.8 (4H,



Exampl e 41.

[ 3, 4- Di hydro- 1Hi soqui nol i ne- 2- car bony1] - 3, 5- Bi s- (4- car bam m doyl - phenoxy) -
benzene 2AQol0iveiseRgi ates (a) and (b) are the same as i npbBfaHEM€00d631 c)
[ 3, 4- Di hydr o- 1Hi soqui nol i ne- 2- car bony1] - 3, 5- Bi s- (4- cyano- phenoxy) - benzene
25Fol | owi ng the procedure of Exanple 5(c) 3, 5-bis-(4-cyano-phenoxy)-benzoic
acid 0.8 g (2.24 nunol) and 1, 2, 3,4-tetr@hydro-isoquinoline (0.3 g, 2.26
nmol ) were used to afford 0.9 g of the required product. 1HNVR (DMSO d6): 6

2.82 (211, wm),3.3(D8, 10},8.7 (H, nd), 8Q (CH1d), snﬂs,(%fll- %?6.(713(151 ) 6.848-(TH, !81171,12rr),
7.10 (3H, m, 7.20 (411, r’? 7.28 (4H, d), 7.90°(2H, d). 30 j
[3, 4- Di hydr &H44); -ébé](ﬂiﬂ)ép,' e CH, 4.t (A4, BS®(2H.(d). §.R6 MRrdxy car bani mi doyl
) - phenoxy) - benzene WO 2010/ 133748PCT/ F12010/ 000031 91 Fol | owi ng t he
procedure of Exanple 2(d) [3,4-dihydro-1Hi soqui noline-2-

car bony1] - 3, 5- 8 $43(4amiae heobexy)cabtmnrsiies-(-8mihopiktl] Bemdyloxghd ot her
reagent s_ wer use% to aff or_g gy?S g of the required product. Percentage
purity (Lovilenoxylbgngmiqigpeid el gser o4 e)

[ 3, 4- Di hydr o- 1Hi soqui nol i ne- 2- car bonyl ] - 3, 5- Bi s- (44N- acet yl hydr oxycar bam m
i doyl) - phenoxygs.benzene 1 OFoll ow ng the procedure of Exanple 2(e)

[ 3, 4- di hydr o- 1Hsingd4t[Béi(fertebiroxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano

e e e S S R L e R 2
purity (LCMmd fdlfbwindhe(pdeure didkadiple 1(@P8fforded 0.5 g of the required product.

[3,4-D ha/dro- 1H i soqui nal i ne- 2-car bol\r)Iyl; -3, 5-Bi s- (4- car bam m doyl - phenoxy) -
benzene Percentage purity (LCMS): 52.0 %, (M+1) =516.2 + 1.

[ 3, 4- Di hydr o- 1Hi soqui nol i ne- 2- car bony1] - 3, 5- bi s- (44N- acet yl hydr oxycar bam m
i doyl) - phenoxy) - benzene, 0.8 g (1.28 nmol) was reduced using the procedure
f) N-(4-Aminocyclohexyl)-3-(4-aminomethylbenzyloxy)-5-(4-carbamimidoyl-

phenoxy) benzamide

15 Using 4-[3 -(4-aminocyclohexylcarbamoyl)-5-(4-aminomethyl benzyloxy)
phenoxy]benzimidic acid ethyl ester (0.5 g, 0.96 mmol) and following the procedure of
Example 1(¢e) afforded 0.15 g of the required product. Percentage purity (HPLC): 96.46
%, (LCMS): 98.41 %. 'H NMR (DMSO-de): & 1.4 (4H, m), 1.85 (2H, m), 1.95 (2H, m),
3.0 (1H, m), 4.1 (3H, s), 5.20 (2H, s), 7.0 (1H, s), 7.2 (3H, m), 7.5 (5H, m), 7.85 (4H,

20 m), 8.25 (2H, brs), 8.4 (1H, d), 9.2 (4H, s).

Example 46.
N-(4-Amino-cyclohexyl)-3-(4-aminomethyl-benzyloxy)-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzamide

25
Intermediates (a) to (d) are the same as in Example 45.
€) (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-benzyloxy]-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester
30

Following the procedure of Example 2(d) {4-[3-(4-(tert-butoxycarbonylamino-
methyl)benzyloxy)-5-(4-cyanophenoxy)benzoylamino] cyclohexyl} carbamic acid tert-



20 of Exanple 2(f) to afford 0.15 g of required product. Percentage purity
(HPLC): 93.50 % (LCWB): 94.20 % |HNWR (DVSO-d6): 8 2.80 (2H, m, 3.60
(1H, m, Wo01wiBiks m, 4.67 (211, m, 6.98 (2H, m, 7. @6T(Fitd10/6)00317. 18
(411, m, 7.35 (411, d), 7.90 (4H, d), 9.10 (4H, brs), 9.28 (3H, brs).
25Exanpl e 42. N- (4- Ami no cycl ohexyl ) -3(3-car bam m doyl

benzyl oxy) - 5- (4- car bam m doyl phenoxy) zam de a) 3(4-Cyano

phenoxy) - 5- hydr oxy benzoic acid ethyl ester 30 WO

2010/ 13374 8BMIyY dsle2 016)¢ (ID&Q)ﬂlhlcﬂﬁamlsdther rBaggn(saverd ol t)) afford0,58rg oftheDVF at 20

C. The reaction xt.ure_was al | owed .t tain nd was _then heated to 45
C for 10 h. reﬁH’ée‘{n QéP‘Ptolﬁerﬁ‘?rﬁ"l‘g?rpé‘r%g“(ﬁﬂghéﬁegdo/WMﬁl) td033th water and

extracted with ethyl acetate. The organic | ayer was washed with water
foll owed by brine, dried over anhydrous sodi um sul phate and concentr at ed.
The 5 crude cogpByAAmED- qyurdhfez'i)elh3+§9 aguhemethylbenapbrgr 2N dyilrogy-
hexane- hyI cet a&elg o_af ord 1.15 g of the required product.

| HNVR ( "‘%% ¥ P%grqu 5"’ ®2H, q), 6.76 (1H s), 7.02 (111 s),
7.36 (2H, d) 7.24 (1H s) 7.88 (2H d), 10.3 (111, s).

3-(3-Cyano benzyl oxy) - 4- cyano phenoxy) benzoic acid eth ester

Pot assi um car b ﬁagéz te)-butoxycarbondampioymeby dwaeyloxy] - éy%bdeOXY-

b | b tion of
3(4 cyano &E%%%%és‘%ﬁ%%ﬁr@%%ﬂ%@k e S Fal s A
in 7 m of (OMSg.730mfiol)jknd folkawing dire proxddureofiBsangilé 0@k dffoaled 0t 13i glofthe and

t t 1 e cold
vater . IG5 rRBURG HipUA szt AT 8F g U LEPEDESERE BENMEE Wi
e o SO Tl oot O .

. i

(3H, t), 4.313¢H,s), c998 Gst) ?721ré (38 m)s7. 8@(’(11181, 7. é() (4H n@)27(7§12H d) 7. 91?) 34

1H, 20 3-(3-Cyano
l(oenzylsz)xy) @H( ﬁgé’yan%(&h §§§Be}?zb6§)clgg§gﬁ'f' br%)G “(4.01 mmlcg of( o
3-(3-cyano benzyloxy) 5- (4 cyano phenoxy) benzoic acrd et hyl ester was

hydrol sed usi naé{ he procedure of Exanple 5(b) to afford 1.2 g of the
251 equi r5ed prodJeXampledVR (DVBO- d6):  5.25 (211, s), 7.16 (4H, m, 7.44

(1H s), 7.64 N-(4-Aminocyclohexyl)-3-(3-aminomethyl benzyloxy)-5-(4-carbamimidoyl

phenoxy) benzamide

Intermediate (a) is the same as in Example 42.
20
b) 3-(3-(tert-Butoxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano phenoxy)

benzoic acid ethyl ester

Using 1.4 g (4.94 mmol) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid ethyl ester
25  and (3-bromomethyl-benzyl)-carbamic acid tert-butyl ester (1.48 g, 4.94 mmol) and
following the procedure of Example 42(b) afforded 1.9 g of the required product. 'H
NMR (DMSO-d¢): 6 1.3 (3H, t), 1.4 (9H, s), 4.15 (2H, d), 4.35 (2H, q), 5.25 2H, s),
7.18 (5H, m), 7.32 (3H, m), 7.44 (2H, s), 7.88 (2H, d). |

30 ¢) 3-(3-(tert-Butoxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano phenoxy)

benzoic acid



(1H, m, 7.9 (511, m, 13.4 (1H, brs). d) {4-[3-(3-Cyano
benzyl oxy) - 5- (4- cyano phenoxy) benzoyl am no]cycl ohexyl | carbam ¢ acid
tert-but Wwoesinsag WO 2010/ 133748PCT/ F12010/ 000031 93 pbyiryio16€6do6s1 (0. 265
g, 1.24 mol) were used to afford 0.52 g of the required product. 1H NWR
(DVBO-d6): 6 1.25 (4H, m, 1.40 (9H, s), 1.8 (4H m, 3.2 (1H, m, 3.7 (1H
m, 5.25 (2H, s), 6.74 (1H,- d), 7.02 (1991, s), 7.32 (2H, d), 7.22 (1H,
s), 7.44 (1H, s), 7.64 (1H m, 7.84 (44 m, 7.95 (1H, s), 8.3 (1H, d).
1.9 g (3.78 mmol) of 3-(3-(tert-butoxycarbonyl ammomethyl) benzyloxy)-5-(4-
443 (3- et hoxycar boni m doyl - benzy onyz 5-(4-et hoe%car boni m doyl phenoxy} benzo
yl am no] cyeya@ﬁ@kwoa(m henzoig acid ¢thyles e(yaépmf@l% 'zs,mg)sby)pr@e diareof dixgmple
phenoxy) ben ] " t- (0.5
g, 0.88 mmo @an rﬁq 35\?\%%&%@%%%8@3?@ @Wﬁp‘?e 81bZﬂor Zéf@B g of

the requir edZPbrsygdm:(ZH Berickeithgw), 33r(5Hy m) LTV H, rﬁ)q.13.20,(ong bs)) 558. 2+1.
N- (4- An‘igm cycl ohexyl) - 3-(3-carbam m doyl benzyl oxy)-5-(4-car bam m doyl 15
phenoxy)” benzam de Using 4- [3 -(3

- et hoxycar boni gy goyi- (ja?a;_yu@@%):a,%ﬁﬁa@;@maémbm I ng epzoyl

am no] cycl ohexyl am ne . nmol ) he pr ocedure as in
Exanpl e 1( ebenapylnntiae]cpclobexyljsarbamic acidtari-butykasteiuct . Per centage purity 20
(HPLO): 96.67% (LOMS): 99.51 % 1H NVR (DVBO-d6): 6 1.4(4H, m), 1.9 (4H,

m, 3.0 (1H, m, 3.70 (11-1, m), 5.30 (2H s), 7.0 (111, s), 7.2 (31-1, d),

g 25 El Ill_.| 1 1d s), El;(&lloxz?ng il%ﬁlprcz)?lill_uie}f%ﬁn@k( 7(|H) ?}@-{tle?rtglt(g%lﬂxbog?l anﬁmﬁrﬁetlhﬁlm, d),
a e m no clonex car pam m.do
penzyl o) . ENHoE R SAATHTIGUIEN B RGRAPIC SRR DA SorRBPRGa A&y | s  he

same as in §eiiRkA)-42bamWR PN B ARPWO2 4 20IOARIPRdre used to afford 0.7 ¢
of the required product. 'H NMR (DMSO-dg): 6 1.2 (4H, m), 1.4 (18H, s), 1.8 (4H, m),
3.2 (1H, m), 3.7 (1H, m), 4.1 (2H, d), 5.15 (2H, s), 6.74 (1H, d), 6.9 (1H, s), 7.10 2H,
d), 7.2 (2H, m), 7.35 (3H, m), 7.45 (2H,' m), 7.86 (2H, d), 8.26 (1H, d).
15 '
€) 4-[3-(4-Aminocyclohexylcarbamoyl)—5-(3-aminorhethyl benzyloxy)

phenoxylbenzimidic acid ethyl ester:

Using {4-[3-(3-(tert-butoxycarbonyl aminomethyl) benzyloxy)-5-(4-cyano
20  phenoxy)benzoyl amino]cyclohexyl}carbamic acid tert-butyl ester (0.7 g, 1.04 mmol)
and following the procedure of Example 1(d) afforded 0.3 g of the required product.
Percentage purity (LCMS): 98.0 %, (M+1) = 703.3+1.

f) N-(4-Amino cyclohexyl)-3-(3-aminomethyl benzyloxy)-5-(4-carbamimidoyl
25  phenoxy) benzamide

Using 4-[3-(4-aminocyclohexylcarbamoyl)-5-(3-aminomethyl benzyloxy)
phenoxy|benzimidic acid ethyl gesfer (0.3 g, 0.58 mmol) and following the procedure of
Example 1(e) afforded 0.12 g of the required product. Percentage purity (HPLC): 97.76

30 %, (LCMS): 92.64 %. 'H NMR (DMSO-dg): & 1.35 (4H, m), 1.9 (4H, m), 3.0 (2H, m),
4.1 (2H, d), 5.20 (2H, s), 7.0 (1H, s), 7.2 (3H, m), 7.45 (3H, m), 7.55 (1H, s), 7.85 (4H,
m), 8.2 (2H, brs), 8.35 (1H, d), 9.0 (2H, s), 9.25 (2H, s).



94 Using 0.66 g (2.3 mml) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid
ethyl ester and 4-cyanobenzyl brom de (0.45 g, 2.3 nrnol) and follow ng the

pr ocedur eyahoforxadsnke 42(b) afforded 0.72 g of the requi peg/mioelemebsr | HNVR
(DVBO-d6): 8 1.3 (3H, t), 4.3 (2H, q), 5.35 (2H, s), 7.16 (4H, m, 7.44
(1H, s), 7.66 (2H, s), 7.88 (4H, d). 5 c) 3-(4-Cyano

benzyl oxy) - 5- (4- cyano phenoxy) benzoic d460d 0.72 g (1.8 nmmol) of 3-(4-cyano
benzyl oxy) - 5- (4- cyano phenoxy) benzoic acid ethyl ester was hydrol ysed

usi ng the procedure of Exanple 5(b) to afford 0.55 g of the 10required
product. 1HNMWR ( DIVISOdf) 8 5.25 (211, s), 7.10 (111, m, 7.18 (311, m,
7.42 (1H, s), 7.Evappleds 7.88 (411, d). d) {4-[3-(4-Cyano -

b I -5-(4- I I ] id
Cort butyl est erﬁy@%f*@eﬁ@ R R ST
benzyl oxy) - &arbaminyidoyd)-pleogxlyherzemidei c acid 0.55 g (1.48 mmol) and

(4-am ng—cyclohexyl)-carban‘ic acid tertbutyl ester (0.316 g, 1.48 mmol)
were used to afford 0.75 g of the required product. 114 NVR (DMSO-d6): 1.25

(411, m, 1. 401ﬁt@ﬂrﬂedl§t}s(a%§(( ﬂlge‘lthegamegsl%lfx]ah'lpm7 3.7 (111, m, 205.3
(2H, s), 6.74 (1H, d , .1 (214, 7.22 (lH s), 7.44

(114, s), 7.66 (214, d), 7.88 (411 , 8. 28 (111 d)

bensoyl arm no e B huiraTekEs ﬂﬁao{rﬁsfs% SRRy I’%Z.IIEII’%?“GPZXZIM
phenoxy) benzeydmiaiidsyd)-pheripy |obeaxyylhmatod ayt lohaei fedrbarhicbdidtbri@sty@ested. 75 0,

1.32 muol ) and foll ow ng the procedure of Exanple 1(d) afforded 0.35 g of
t he req]l9 red product. Percentage purity (LCMB): 33.7 % (M+l) = 558. 2+1.

0 Foll,
N- (4- Am no- cycloo O&H‘(’I" theSP rocfd%rgroggrﬁawpcfoz(fl) g‘ P G gert bug)xelfl E%n Il)%nrlnmf)n doyl phen

oxy) benz amndbyl)b@ZQbm)Li B‘B@%ﬂﬂfeﬁrﬁkglﬂﬁi@ﬂlﬁﬂﬁﬂcgﬂohexyl} carbamic acid tert-
butyl ester 0.65 g (0.97 mmol) and other reagents were used to afford 0.6 g of the
required product. Percentage purity (LCMS): 38.9 %, (M+1) = 503.3+1 (de-Boc; 2 x
15 100).

f) N-(4-Amino-cyclohexyl)-3-(3-aminomethyl-benzyloxy)-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzamide

20 Using (4-{3-[3-(tert-butoxycarbonylamino-methyl)-benzyloxy]-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester
(0.6 g, 0.85 mmol) and following the procedure of Example 9(d) afforded 0.2 g of the
required product. Percentage purity (HPLC) : 98.8 %, (LCMS) : 94.1 %. '"H NMR
(DMSO-dg): 6 1.4 (4H, m), 1.82 (4H, m), 3.03 (1H, m), 3.65 (1H, m), 4.10 (3H, brs),

25 5.18 (2H,s), 6.98 (1H, s), 7.18 (3H, d), 7.4 (1H, s), 7.46 (3H, m), 7.55 (1H, s), 7.76 (2H,
d), 7.88 (3H, brs), 8.25 (3H, brs), 8.38 (1H, d), 11.10 (1H, brs).

Example 49.
N-(4-Amino cyclohexyl)-3-(3-bromo benzyloxy)-5-(4-carbamimidoyl phenoxy)

30 benzamide

Intermediate (a) is the same as in Example 42.



Usi ng 4-[ 3-(4-ethoxycarboni m doyl - benzyl oxy) - 5- (4- et hoxy
car boni m doyl phenoxy) - benzoyl am no] cycl ohexyl am ne (0.35 g, 0.62 nmol) and

f ol | owi ngwbhe10pizefagdur e of Exanple 1(e) afforded 0.12 gpef/rdgosmesil red
product. Percentage purity 5 (HPLC): 91.03 % (LCVB): 96.32 % |IFI NWR

(DVMBO-d6): 5 1.4 (4H m), 1.9 (4H m, 3.0 (111, m, 3.70 (1H m), 5.30
(2H, s), 7.0 (1H, s), 7.2 (3H, d), 7.45101H, s), 7.70 (2H, d), 7.9 (6H, m,
8.4 (1H, nm, 9.3 (7H, t). Exanple 44.

10N- (4- Ami no- cycl ohexyl ) - 344- (N- hydr oxycar bam m doyl) benzyl oxy] -5-[4- (N
hydr oxycar bam md E) phenoxy] - benzam de Internmediates (a) to (d) are the
sane as in Exa 31anqp15eé1))x¥)45 hydrgxy herzucgeint oxycar banmi m doy1) - benzyl oxy]
-544- (N- hydr oxy- car bam m doyl) - phenoxy] - benzoyl am nol - cycl ohexyl ) - car bam ¢
acid tert-butyl ester Fol |l owi ng the procedure of Exanple 2(d)

{4-]3-(4-cyanol Ber@yBonyph)of 61(4ayammpfpdnem30)x51-hjuﬁﬂ23bbénzmc acid ethyl ester was
am no]c cl ohe% Ilcarba c aci 14 nmmol ) 20 and

ot her  r SageMAECREdsineshe procs LFBPEIE Thpt e&( Stgl?’%f@%r@gagr"é#"dt"@&tﬂpr"du“

Per centa e MNME (OMI®RY;): )
N-(4- Am %o cycl ohéx 6%I\7I-% (;i//%j{r gﬂ)\(/g?a(rllga%?n@;(%% d)bgr%gy(lgx%/)] 8 [%H( Nhydr o

xycar bani m@o}@?(bﬂeﬁok@?(ﬂérﬁa}n de 25 Using
(4-{344- (N hydr oxycar bam m doy1l) - benzyl oxy] - 544- ( N- hydr oxycar bam m doy1) - ph
enoxy] - benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl ester (0.5 g, 0.8

mmol ) and fol Ic)wizn@ -tn€yariophendity 5 bl diox abepzey18hiho] efcl shed@dc fbadBicacrf t he
requi re tert§> Percentage purity (HPLC): 96.4 % (LCVB): 96.7 % Ifl NWR
)

30(D|\/BC1}d6 uiylggte(AfH m, 1.98 (4H, nm, 3.04 (111, m, 3.76 (1H m,
5.42 (2H, s), 7.05 (1H, s), 7.24 (3H, n), 7.48 (211, m), 7.70 (2H, d), 7.81
(4H, d), 7.91 (3H, brs), 8.42 (1H, d), 8.72 (2H, brs), 11.04 (2H, brs). WO
2010/ 133748PCT dtlvadn®heaodu@edf Example 5(c) 3-(4-cyano phenoxy)-5-hydroxy benzoic

acid 0.9 g (3.52 mmol) and (4-amino-cyclohexyl)-carbamic acid tert-butyl ester (0.75 g,
3.52 mmol) weré used to afford 0.6 g of the required product. '"H NMR (DMSO-d¢): &

15  1.35(4H,m), 1.4 (9H, s), 1.8 (4H, m), 3.15 (1H, m), 3.7 (1H, m), 6.62 (1H, s), 6.76
(1H, d), 7.04 (1H, s), 7.16 (3H, m), 7.86 (2H, m), 8.2 (1H, d), 10.0 (1H, s).

d) {4-[3-(3-bromo-benzyloxy)-5-(4-cyano-phenoxy)benzoylamino]-cyclohexyl}-
carbamic acid tert-butyl ester
20
Using 0.6 g (1.32 mmol) of {4-[3-(4-cyanophenoxy)-5-hydroxybenzoylamino]
cyclohexyl}carbamic acid tert-butyl ester and 1-bromo-3-bromomethyl-benzene (0.33 g,
1.32 mmol) and following the procedure of Example 42(b) afforded 0.7 g of the
required product. '"H NMR (DMSO-dg): 6 1.25 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.2
25 (1H, m), 3.7 (1H, m), 5.2 (2H, s), 6.76 (1H, d), 7.0 (1H, s), 7.12 (2H, d), 7.2 (1H, s),
7.44 (3H, m), 7.56 (1H, d), 7.68 (1H, s), 7.84 (2H, d), 8.3 (1H, d).

€) 4-[3-(4-amino-cyclohexyl-carbamoyl)-5-(3-bromobenzyloxy)phenoxy]-
benzimidic acid ethyl ester
30
Using {4-[3-(3-bromo-benzyloxy)-5-(4-cyano-phenoxy)benzoylamino]-
cyclohexyl}-carbamic acid tert-butyl ester (0.7 g, 1.12 mmol) and following the



Exanpl e 45. N- (4- Am nocycl ohexyl ) - 3- (4- am nonet hyl
benzyl oxy) - 5- (4- car bam m doyl phenoxy) benzam de 5 Internediate (a) is the

sanme as iWwobsaidkas4?2. b) 3-(4-(tert-Butoxycarbonyl pafiriai®bdoyit)
benzyl oxy) - 5- (4- cyano phenoxy) benzoic acid ethyl ester 10 Using 0.85 g

(3.0 mmol ) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid ethyl ester and
(4-brononet hyl - benzyl)-carbam c acid ten02butyl ester (0.9 g, 3.0 mmol ) and
foll owi ng the procedure of Exanple 42(b) afforded 1.32 g of the required

roduct. 11grobbdRr le &(db aBfofdeth0.39 g oflth 4 4.3
E)ZH, uq) L %rg ( ¢ 6D ple 6(db affof. S)go téréc%lré SducﬂP@iCﬁt éeln;) ﬂ};

, 4

(2H, d). (LQMS);,S(M{ (@ @Y[t*l)sﬁtsé&%br bonyl ani nomet hyI)
benzyl oxy) - 5- (4- cyano phenoxy) benzoic acid 201.3 g (2.58 nmol) of
3-(4-(tert-butoxycarbonyl am nomethyl) benzyl oxy)-5-(4- cyano phenoxy)
benzoi c acid ef)hyi(4esmmo oyalohéwyd)-Di(3-branebénaglokke 5 §4-caddtimidol] fheaopy)e 5(b)
to afford . gmgif the required product. ifl NVR (DVSO-d6): 6 1.4 (9H, s),
4.15 (28 ék}enz e(211 s), 7.08 (111, m, 7.16 (3H m, 7.26 (211, d),
7.88 (21| 2 (111, brs) 25 d) {4-[3-(4-(tert-Butoxycarbonyl

am nonet hyI) benzyl oxy) - 5- (4-cyano Fhenoxy) benzoyl
am no] cycl ohexwlngéf[ﬁe(mamla@-p}zﬂolmxv mbamosd)s-ﬁéﬁ bFthbbnmzyﬂgxymepoadedur e of

benzyl oxy) - et Qe ARG 58 B it Lo I ving s prncguge g fample

(4- am nocycl(e)‘lﬁlmfﬂéd cas Igamﬂce Iaqmebd;ﬁbaudamey&en fphn }m@)gs)s@%l mvol ) -
were used to afford e required produ NVR (DVEO-d6): 6
1.2 (4H9 m(LCMY: ?ﬁélé PE%ME (@N{S&_ﬂ% 5\1\602(6@0mi=3139218‘ﬂtm):§ 1dHom031 97

3.71 (1H, m), 5.20 (2H, ), 7.02 (1H, s), 7.14 (1H, s), 7.21 (2H, d), 7.42 (3H, m), 7.58
(1H, d), 7.68 (1H, s), 7.88 (4H, d), 8.35 (1H, d), 9.12 (2H, brs), 9.26 (2H, brs).

Example 50.
15 N-(4-Amino-cyclohexyl)-3-(3-bromo-benzyloxy)-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzamide
Intermediates (a) to (d) are the same as in Example 49.

20 e) (4-{3-(3-Bromo-benzyloxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-

benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester

Following the procedure of Example 2(d) {4-[3-(3-bromo-benzyloxy)-5-(4-cyano-
phenoxy)benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester 0.58 g (0.93 mmol)
25  and other reagents were used to afford 0.6 g of the required product.
Percentage purity (LCMS): 48.2 %, (M+1) = 653.2+1.

f) N-(4-Amino-cyclohexyl)-3-(3-bromo-benzyloxy)-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzamide
30
Using (4-{3-(3-bromo-benzyloxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-
benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester (0.6 g, 0.91 mmol) and



m, 3.2 (1H, m, 3.7 (111, m), 4.1 (211, d), 5.15 (2H, s), 6.74 (1H, d),
6.88 (1H, s), 7.12 (2H, d), 7.18 (1H, s), 7.26 (2H, d), 7.4 (4H, d), 7.86

(2H, d), W02610(1b%48d) . e) 4-[3-(4-Am no PCT/FI12010/000031
cycl ohexyl car bamoy1) - 5- (4- am nonet hyl benzyl oxy) 5 phenoxyThenzi m dic acid
et hyl ester Using {4-[3-(4-(tert-butoxycarbonyl am nonethyl)

benzyl oxy) - 5- (4- cyano phenoxy) benzoyl afO8o] cycl ohexyl | carbami ¢ aci d
tert-butyl ester (1.2 g, 1.78 nmol) and follow ng the procedure of Exanple
1(d) af f or déadlo®vitg the piodetiererod dixameld 9¢d pafitrtied 0.85 Bayf cleenvieqgieedyprodicy. ( LCVS) :

N e gt it (HBL G- 9841 % (TINS5 123, 1 BINB (PMSO-de): 5 1.40 (4H,

bami m doy!| phg ooy J4HD ey 31004eH My BTOA H, m), 5.18 (2H, s), 6.98 (1H, m), 7.11 (1H,
443- (4- ani nog clo exqﬂzzar bgrmyr{l 5- (él arrnn)norret( yis)benz( m3 (11, 5).

phenoxy] benzil 8i{2ilcd)aé#d (Bilhy), 7exx @H, (. 738(1H) spE. 78rfdH) dhﬁd)Of(éHl, ba), 836 he

pr ocedur f 0 15 g of the required product.
Per cent aSSe {)ur’ld?’y ’% ﬁ:%}s)gfé 2%85;9 IYeve): 98.41 % NMVR (DVBO d6): 6 1.4

(4H, n), 1.85 (2H rr) 1 95 (2H, n), 3.0 (111, m), 4.1 (311, s), 5.20 (211,
s), 7.0 (1H, s), l(3H m, 7.5 (5H n), 7.85 (4H, 20m), 8.25 (211, brs),
8.4 (1H, d), 92{%1119951 Exanpl e 46.

N- (4- Am no- cycl Y, 04N rybam m
doy1) - phenoxy] - bensant iE HEBPHERTE Somefupt fa b g SRty YR
Exanpl e 45. bemparhitie { 3-

[ 4- (ter1 But oxycar bonyl am no- net hyI) benzyl oxy] - 544- (N- hydr oxy-

car bam r% doyl) - phenoxyl - benzoyl am nol - cycl ohexyl )-carbami c acid tert-butyl
ester WO 20104386 (ol 149 heY BOQ5Rd a9B Itnyle g9t er 0.6 g (0.89 mml) and
ot her reagents were used to afford 0.55 g of the required product

Per cent age purlty (LCVMB): 38.9 % (Mrl) = 703. 3+1.

N- (4- Am no- cyc

VSRR Q@W ?I%B{o%e%gl{lgsz;seé E%SYEB%%L&éxﬂe&éﬁm%ﬁoﬁéfﬁio%xﬁ}

(3-[4- (tertc—altimmxylcldrtmroytyamtm met hyl ) - benzyl oxy] - 5-[ 4- (N- hydr oxycar bam m
doyl) - tgenoxy] - benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl ester
(0.55 5 0.78 mmol) and follow ng the procedure of Exanple 9(d) afforded
0.15 g of the (dngeqU (288 BH 4-[Bga SR ist

(LCVMB): 92.4 % %—l IL\%Q(r W{ 1[ gOQ? ﬁﬂ@n@éﬂz‘) 7 %rd%ii&@zo f%lﬁn&())]

m, 3.71 (1q5{clqh?xylhca1®n@2 ,asud tery- buexl ¢ger(and) 1 @rpmoe4~©8m(1qm¢thssl)benzermf{0(73+g,

; g’g E iTl %m? ?&é@%ﬂ% lgﬁlngbtze %ﬁ)cgd’)ll}'e 09 iEXampl%Qnge) }for(Pedsl)S gof ?ho (4K, br S) '
requlred product. 1H NMR (DMSO-dg): 8 1.20 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.2
20 (IH,m), 3.7 (1H, m), 5.2 (2H, s), 6.78 (1H, d), 6.88 (1H, s), 7.12 (2H, d), 7.2 (1H, s),
7.4 (3H, s), 7.6 (2H, d), 7.86 (2H, d), 8.28 (1H, d).

e) 4-[3-(4-amino-cyclohexylcarbamoyl)-5-(4-bromo benzyloxy)phenoxy]-
benzimidic acid ethyl ester
25
Using {4-[3-(4-bromo-benzyloxy)-5-(4-cyano-phenoxy)benzoylamino]
cyclohexyl}-carbamic acid tert-butyl ester (0.85 g, 1.36 mmol) and following the
procedure of Example 1(d) afforded 0.7 g of the required product. Percentage purity
(LCMS): 68.08 %, (M+1) = 565.1+1.
30
f) N-(4-Amino cyclohexyl)-3-(4-bromo benzyloxy)-5-(4-carbamimidoyl phenoxy)

benzamide



1 S5Exanpl e 47. N- (4- Am nocycl ohexyl ) - 3- (3- am nonet hyl
benzyl oxy) - 5- (4- car bam m doyl phenoxy) benzam de Internediate (a) is the
sane as iwoBsampbms42. 20 b) 3-(3-(tert-Butoxycar bomrgl/ravinaoeiihyl )
benzyl oxy) - 5- (4- cyano phenoxy) benzoic acid ethyl ester Using 1.4 g (4.94
mol ) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid ethyl ester 25and
(3-brononet hyl -benzyl)-carbamc acid terttD4butyl ester (1.48 g, ‘4.94 mol)
and follow ng the procedure of Exanple 42(b) afforded 1.9 g of the required
product. NVR (DMBSO-d6): 1.3 (311, t), 1.4 (9H, s), 4.15 (211, d), 4.35
(211, q), 5.25 (2H, s 7.18 (511, m, 7.32 (3H m, 7.44 (211, s), 7.88
(211, d). .30c}smedsldamingsyeieheaidsshamoyhn?firheammg bgnzyloxy) phenoxy]-
benzyl oxy) - Bz 4- I i .
2010/ 133748&%‘%’&%@%‘} 8‘3‘8‘8%?‘3%%“%?3‘"8‘8‘8 %f“}g%rﬂ%‘f‘% the procedure of Example
3-(3-(tert - bis) eyciad B32yY ofahe reguiredpiodutic Rargéruxge) puity AHPLY RIS BASHROXY)
benzoi c aci thyl ter, y d_ysjn h ure anpl e 5(b)
o affordl LO4Bvgror he nERRrRLENRaEEe Tk BrmeThisy: 155 GFEEh °s)'
?'1(1)? ( ﬁH, ) S%.,o (5H,2rdn A6 (11, m)! 5 20(Blils), 70.(1H; &, 1.2%3H, M 7.43 (H(BH7.6DH, 13- 2

, brs
{ 443- (3- (t ek 7BUSBX yoa8-BO AHLahi hderédtbydbenzyl oxy) - 5- (4- cyano phenoxy) -
benzoyl am no]cycl ohexyl|l carbam c acid tert-butyl ester Follow ng the
procedure of Exanple 5(c) 3-(3-(tert-butoxycarbonyl am nonmethyl) 10

benzyl oxy) - 5- ( 4- EyaipleB2enoxy) benzoic acid 0.65 g (1.36 nmol) and
(4-am nocycl ohex I)-carban‘ii: aci d tert-butyl esterkh(élo. 29 g, 1.36 mol) were

used to'&iford oN{ABmorqyslohgyyl)-Pa-bEemenkenzylony)q ¥): 5 1.2 (411,

m, 1.4 (18&'&rba°tﬁimi&oﬁ -ﬁﬂéﬁoxﬁ-be&a&i&ll—t m, 3.7 (111, m, 4.1 (2H, d), 5.15
(2H, s), 6.74 (111, dg, 6.9°(1H, s), 7.10 (2H, d), 7.2 (211, m, 7.35 (311,
m, 7.45 (211, nm, 7.86 (211, d), 8.26 (111, d). :

Intermediates (a) to (d) are the same as in Example 51.

15 €) (4-{3-(4-Bromo-benzyloxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-

benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester

Following the procedure of Example 2(d) {4-[3-(4-bromo-benzyloxy)-5-(4-cyano-
phenoxy)benzoylamino]cyclohexyl}-carbamic acid tert-butyl ester 0.6 g (0.96 mmol)
20  and other reagents were used to afford 0.45 g of the required product.
Percentage purity (LCMS): 38.9 %, (M+1) = 652.2+1.

f) N-(4-Amino-cyclohexyl)-3-(4-bromo-benzyloxy)-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzamide
25
Using (4-{3-(4-bromo-benzyloxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-
benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester (0.45 g, 0.68 mmol) and
following the procedure of Example 9(d) afforded 0.21 g of the required product.
Percentage purity (HPLC): 97.9 %, (LCMS): 98.5 %. '"H NMR (DMSO-dg): & 1.40 (4H,
30 m), 1.92 (4H, m), 3.00 (1H, m), 3.70 (1H, m), 5.18 (2H, s), 6.96 (1H, m), 7.18 (3H, m),
7.42 (3H, d), 7.61 (2H, d), 7.76 (2H, d), 7.90 (3H, brs), 8.36 (1H, d), 8.85 (2H, brs),
11.14 (1H, brs).



15 e) 4-[3-(4-Am nocycl ohexyl car banmoyl) - 5-(3-am nonet hyl benzyl oxy)
phenoxy] benzim dic acid ethyl ester Using {4-[3-(3-(tert-butoxycarbonyl

am nonet hybpohenzpukoxy) - 5- (4- cyano 20 phenoxy) benzoyl  PCT/F12010/000031

am no] cycl ohexyl I carbamc acid tert-butyl ester (0.7 g, 1.04 mmol) and
foll ow ng the procedure of Exanple 1(d) afforded 0.3 g of the required
product. Percentage purity (LCVB): 98.010% (Mrl) = 703. 3+1. 0

N- (4- Ami no cycl ohexyl)-3-(3-am nonet hyl benzyl oxy) - 5- (4- car bam m doyl 25
phenoxy) benzam de - Usi ng

4-13-(4-am nocyg#ohexillds%ar banmoyl) - 5- (3- am nonet hyl benzyl oxy)

phenoxyThenzi m dF¥*8BRIP et hyl ester (0.3 g, 0.58 mml) and follow ng the
procedure of Exannusarhlf)cyslohet ﬂ-(@bﬂ&n%diﬁ@@-}flﬁgﬂﬁbﬁﬂ%-%%H%imido 1
Percentage purity (HPLO: "97.76 30 % (L ). 92.°64% "H N (DI\/SOd6¥:

1. 35 (4H, nphenoxy Wenzamidey, 3.0 (211, m), 4.1 (211, d), 5.20 (211, s), 7.0
(111, s), 7.2 (311, m, 7.45 (311, m, 7.55 (111, s), 7.85 (4H m, 8.2
(211, brs), 8.35 (111, d), 9.0 (211, s), 9.25 (211, s). W

2010/ 133748PCT/1hit2Rddi4t09Q9 3 Lc)dd® the sains A Ex4ltfiple 49.

N- (4- Am no- cycl ohexyl ) - 3- (3- am nonet hyl - benzyl oxy) - 5- [ 4- (N- hydr oxycar bam m
doyl) - phenoxy] -benzam de 5 Internediates (a) to (d) are the sane as in

Exanpl e 47. 12 TR & (A S 1
(4-{343-(tert -cBuf%?y?a‘r)r&r)nr%l/)r%crlnm%g-yrlrrélfwyﬂl)- %g#lfﬁng%}?qogx)i{emyﬁ%rngkycar bam m
i doyl) - phengyxlohekyd heaplydnaimianid}tertpotybbesry | ) - car bami c acid tert-butyl ester 10
Fol | owi.ng the procedure of Exanple 2(d) {443-(3-(tert-butoxycarbonyl am no-
met hypt}@nzyl oxy) - 5- (4- cyanophenoxy) benzoyl am no] cycl ohexyl | carbam c acid

075 g of he'y catiyed oduct  Farceage, Uity (LONS SE 3 S (ke =
503. 3+1 ( decyBtohiexyl }garbamic acid tert-butyl ester and 2-bromo-5-bromomethyl-pyridine (0.77
g, 3.1 mmol) and following the procedure of Example 42(b) afforded 1.5 g of the
required product. '"H NMR (DMSO-de): § 1.20 (4H, m), 1.40 (9H, s), 1.80 (4H, m), 3.2
15 (1H, m), 3.70 (1H, m), 5.25 (2H, s), 6.75 (1H, d), 7.0 (1H, s), 7.15 (2H, d), 7.22 (1H, s),

7.45 (1H, s), 7.7 (1H, d), 7.85 (3H, m), 8.3 (1H, d), 8.5 (1H, s).

e) 4-[3-(4-aminocyclohexylcarbarnoyl)-5-(6-brom0pyridine-3-ylmethoxy)

phenoxy]benzimidic acid ethyl ester

20
Using {4-[3-(6-bromopyridine-3-ylmethoxy)-5-(4-cyanophenoxy)benzoyl amino]-
cyclohexyl}carbamic acid tert-butyl ester (0.9 g, 1.44 mmol) and folloWing the
procedure of Example 1(d) afforded 0.54 g of the required product. Percentage purity
(LCMS): 68.08 % (M+1) = 566.1+1.
25

f) N-(4-Amino cyclohexyl)-3-(6-bromo pyridine-3-ylmethoxy)-5-(4-carbamimidoyl

phenoxy) benzamide

Using 4-[3-(4-amino-cyclohexylcarbamoyl)-5-(4-bromo benzyloxy) phenoxy]-
30  benzimidic acid ethyl ester (0.54 g, 0.95 mmol) and following the procedure of Example
1(e) afforded 0.14 g of the required product. Percentage purity (HPLC): 95.76 %,
(LCMS): 99.15 %. '"H NMR (DMSO-dg): § 1.40 (4H, m), 1.9 (4H, m), 3.0 (1H, m), 3.70



15100). f)

N- (4- Am no- cycl ohexyl ) - 3-(3-am nonet hyl - benzyl oxy) - 544- ( N- hydr oxycarbam m d
oy1l) - phenwwyprobesman de 20Usi ng (4- {3- PCT/F12010/000031

[ 3-(tert-butoxycarbonyl am no-net hyl ) -benzyl oxy]-5- [4- (N hydroxy-

car bam m doyl) - phenoxy] - benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl
ester (0.6 g, 0.85 mmvl) and foll owi ng t188 procedure of Exanple 9(d)
afforded 0.2 g of the required product. Percentage purity (HPLC) : 98.8 %
(LCVB) : 94(1H,%), 3ENRR, 6 DVBGI HG}), 7€ (BH4m) 414 (1) s), 1.7 8PH(d)H7.IrpH, &), 834 ( 111,

. 3.65 (1H,. n).. 4. 3 , 18 (2H, s), 6.98 (1H, s), 7.18 (311,
g;, 7.4 ((11 ,H@:,S-%.(l}gCf)eﬁ,&';‘r)s%):%?ggﬁ(% s),S)7.76 (2H,( d),S)7.88 (31|(,
brs), 8.25 (3H, brs), 8.38 (1H, d), 11.10 (1H, brs). Exanple 49.

N- (4- Ami no cycl ohexyl )-3-(3-brono benzyl oxy)-5-(4-carbam m doyl phenoxy) 30
benzam de | nternExdmple Y4a) is the sane as in Exanple 42. WO

2010/ 133748PCT/ F 10/.000031,10 . b) .3+(4- :5-h
benzoi c?saci d 1. Z& g‘g(‘g‘“ﬁ‘é’ Cr"ﬁgr%olhfxyé}'g"éé'(aﬁl}%%/ d"bﬁé’ﬁ%%ﬁ%g%-'%ggg%%%Hgﬁi?}é/]idE:Oxy
aci d ethyl plshexy\eazdmidgdr ol ysed using the procedure of Exanple 5(b) to

afford 0.95 g of the required product. NWVR (DVMSO-d6): 6.75 (1H, s), 7.0
(1H, s), 7.15 (2H, d), 7.25 (1H, s), 7.85 (2H, d), 10.2 (1H, s), 13.2 (H,

brs). I di — h i le 4 .
{4-[3-(4-Cyanop eﬁgiﬁt-e%@%yé?)o%(rgltoeensfglflagrlﬁl ﬁé?%@cezl ghexyl |carbamc acid 1

Otert-butyl ester
10 d) {5-[3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxymethyl]-pyridin-2-yl }-carbamic acid tert-butyl ester

Using 1.2 g (2.65 mmol) of {4-[3-(4-cyano-phenoxy)-5-hydroxy-benzoylamino]-
cyclohexyl}-carbamic acid tert-butyl ester and (5-bromomethyl-pyridin-2-yl)-carbamic
15 acid tert-butyl ester (0.76 g, 2.65 mmol) and following the procedure of Example 42(b)
afforded 1.42 g of the required product. 'H NMR (DMSO-dg): & 1.25 (4H, m), 1.4 (27H,
s), 1.8 (4H, m), 3.20 (1H, m), 3.75 (1H, m), 5.25 (2H,s), 6.75 (1H, d), 7.05 (1H, s), 7.15
(2H, d), 7.2 (1H, s), 7.45 (2H, m), 7.85 (2H, d), 7.95 (1H, d), 8.25 (1H, d), 8.5 (1H, s).

20 e) 4-[3-(4-Amino-cyclohexylcarbamoyl)-5-(6-amino-pyridin-3-ylmethoxy)-

phenoxy]-benzimidic acid ethyl ester

Using {5-[3-(4-tert-butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxymethyl]-pyridin-2-yl }-carbamic acid tert-butyl ester (1.4 g, 2.12
25 mmol) and following the procedure of Example 1(d) afforded 0.64 g of the required
product. Percentage purity (LCMS): 83.8 %, (M+1) = 566.1+1.

f) N-(4-Amino cyclohexyl)-3-(6- amino pyridine-3-ylmethoxy)-5-(4-
carbamimidoyl phenoxy) benzamide
30
Using 4-[3-(4-amino-cyclohexylcarbamoyl)-5-(6-amino-pyridin-3-ylmethoxy)-
phenoxy]-benzimidic acid ethyl ester (0.64 g, 1.27 mmol) and following the procedure



Fol |l owi ng the procedure of Exanple 5(c) 3-(4-cyano phenoxy)-5-hydroxy
benzoic acid 0.9 g (3.52 nmmol ) and (4-am no-cycl ohexyl)-carbam c acid

t ert - but Wwoestoer33{4®. 75 g, 3.52 mmol) were used to affor g¢c@®Fogo/afoithe
requi red product. 1HNWVR (DMSO-d6): 1 51.35 (4H, m, 1.4 (9H, s), 1.8 (4H,
m, 3.15 (1H, m, 3.7 (1H, m, 6.62 (1H s), 6.76 (1H, d), 7.04 (1H s),
7.16 (3H m, 7.86 (2H, m, 8.2 (1H d),10¥0.0 (1H s). d)

{443- ( 3- br ono- benzyl oxy) - 5- (4- cyano- phenoxy) benzoyl am no} - cycl ohexyl | car bam
i c acid terof bxamypledéd)affoizd 0.14s bhthe Gedhigd proddi2t. Pemkentagd purity (HPLC):
{4-[3-(4-cy _ <D X 0 1.N0] | ohexyl } am ¢ aci

Lort bty SBodniORoE D 5. HISNBr AT Sars bAc lorhs TR TR SR ana
fol | owi ng t ke, PrecRM). S .05 CEXaMIceRFR20D) 727! ded 4QuH, 9, 9B6Y5A, Me r ed
product . |HE|9|\/R %lvso?zia): (1. 2%178%, fém 1.(4 (%, 8), %.8 (ZH, n? 3.2
25(1H, m), GlH asd] (Al s)B.36 (13 d)s9.08 CH.6),(N26 2dhs). 7.0 (1H, s), 7.12 (2H,
d, 7.2 {1H s), 7.44 (3H m, 7.56 (1H d), 7.68 (1H ), 7.84 (2H d),
8.3 (1H,7d). e)

4- [ 3- (4- am no- cyEkanple3s. car banoyl) - 5- ( 3- br onbbenzyl oxy) phenoxy] -

benzim dic acid ethyl ester 30 WD 2010/ 133748PCT/ F12010/ 000031 102
procedure of Exaff&+-Arenogyctedieydgarhamayly-Sof-carhamigidayirbenox opResexy-

Per cent age %{H@y%&%gﬂ 1Qst% (M+1l) = 503. 3+1. N-(4- Am no
cycl ohexyl)-3-(3-bronmo benzyl oxyg -5-(4-carbam m doyl phenoxy) 5 benzam de

Usi ng 443- (4-am no-cycl ohexyl - car banoyl) - 5- ( 3- br onbbenzyl oxy)

phenoxy] benzi mdjc aci d hyl, ester (0.35 g, 0.61 nmol) and follow ng the
procedu de) of B@m‘é&itf’%fasé ?)c?r“a@'ﬁs : Egsﬁlg*an?mgﬁ?'equi red product.
Percentage purity (HPLC): 98.8 % 10 (LCVB): 96.6% NVR (DMSO-d6): 6 1.40

(4H, m, 1.92 (4H_m, 3.02 (1H , 3.71 (111, m, 5.20 (211, s), 7.02
(1H, s), 7.14 él)lﬁ[%é‘}-,tertrthpxy(zaI&qny ningeyefohegylcarppmoyl)-§g4(cyppophirnoxy) 68 (1H,

s), 7.88 (4 Xk L4 3 (2H, brs), 9.26 (2H, brs). Exanple
50. 15N-(4- rﬁnﬁo}: g&%ﬁ@ﬁéxy ?cg- ftggkb%s(?)er?o benzyl oxy) - 544- ( N- hydr oxy-
15 Using 1.2 g (2.65 mmol) of {4-[3-(4-cyano-phenoxy)-5-hydroxy-benzoylamino]-
cyclohexyl}-carbamic acid tert-butyl ester and 4-bromomethyl-benzoic acid ethyl ester
(0.644 g, 2.65 mmol) and following the procedure of Example 42(b) afforded 1.32 g of
the required product. Percentage purity (LCMS): 84.4 %, (M+1) = 613.2+1.

20 e) 4-[3-(4- Amino cyclohexyl carbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)
phenoxymethyl]benzoic acid ethyl ester ‘

Using 4-[3-(4-tert-butoxycarbonylaminocyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxy methyl]benzoic acid ethyl ester (1.32 g, 2.12 mmol) and following
25  the procedure of Example 1(d) afforded 0.54 g of the required product-. Percentage
purity (LCMS): 68.7 %, (M+1) = 559.2+1.

) 4-[3-(4-Aminocyclohexylcarbamoyl)-5-(4-carbamimidoylphenoxy) phenoxy-
methyl]-benzoic acid ethyl ester
30
Using 4-[3-(4- amino cyclohexyl carbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)
phenoxymethyl]benzoic acid ethyl ester (0.54 g, 0.96 mmol) and following the



car bam m doyl) - phenoxyl - benzam de Internediates (a) to (d) are the sane as
in Exanple 49. 20e) (4- {3

- ( 3- Br onowbepzyiseny) - 544- (N-hydr oxycar bam m doy1) - phenoyirri2010/000031
benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl ester Fol | owi ng

t he procedure of Exanple 2(d)
{443- (3- bromo- benzyl oxy) - 5- (4- cyanophenqmg)benzoylanlno] cycl ohexy1} - car bam
ic acid tert-butyl ester 0.58 g (0.93 nmol) 25 and ot her reagents were used

Ef\)m i; for g5gp1§)c9dlﬁé ofE‘)iarﬁﬁlGQ(é)%ﬁ“oRfeﬁMg of ik CERERE Prottict. PércbhedBhuritg 8 2 %

N- (4- Ami Bo @M@hé’ﬂg}ﬂfﬂd@%} 87 5%e ' WMRY(DNZQ-ds -5y 315 @)fyc)arltﬂa(#ﬂmdt ;ﬁyl) p
e

SEREETE T e e

Per cent age m)g 42(/(1(}['18;\(7)603@3{ 62%82(449\/5)3) 8@7(2ﬁ 8’y 83'@"@'1/8 gp&@@@ﬁ% $), 9@61 40

(4H, ; :

(1H, n)r? C@H.ekH, s), 7.18 (2H, d), 7.42 (3H r‘r) 7. 52 (1H, d), 7. 68 (1H
s), 7.78 (2H d), 7.90 (3H, brs), 8.36 5(1H, d), 8.85 (1H, brs), 11.15 (1H,
brs). Exanple 51. N- (4- Ami no cycl ohexyl)-3-(4-brono

benzyl oxy) - 5- (4- Emnhphsiﬂﬁ.doyl phenoxy) benzam de 10 Internediates (a) - (c)
are the sane as

{4-[3-(4-brono-b 2%? '22‘%“”50 ?thyléR}B?f)Hh%éﬁéﬁ?%’éﬁzﬂiﬂnswlﬁéy@9%‘106%3<y| | car bam
ic acid tergpenbahidinester 15

10

Intermediate (a) is the same as in Example 42.
b) 3-(4- Cyano phenoxy)-5-phenethyloxy benzoic acid ethyl ester

15 Using 1.0 g (3.53 mmol) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid ethyl ester
and (2-bromo-ethyl)-benzene (0.65 g, 3.53 mmol) and following the procedure of
Example 42(b) afforded 0.95 g of the required product. 'H NMR (CDCls): § 1.35 (3H,
t), 3.1 (2H, t), 4.2 (2H, t), 4.35 (2H, q), 6.78 (1H, t), 7.0 (2H, s), 7.22 (1H, m) 7.32 (5H,
m), 7.42 (1H, m), 7.62 (2H, s).

20

c¢) 3-(4- Cyano phenoxy)-5-phenethyloxy benzoic acid

0.95 g (2.45 mmol) of 3-(4- cyano phenoxy)-5-phenethyloxy benzoic acid ethyl
ester was hydrolysed using the procedure of Example 5(b) to afford 0.6 g.of the required
25  product. 'H NMR (DMSO-dg): & 3.02 (2H, t), 4.26 (2H, t), 7.0 (1H, t), 7.18 (3H, m),
7.24 (1H, m) 7.32 (5H, m), 7.88 (2H, s), 13.4 (1H, brs).

d) (2-{ 1-[3-(4-cyanophenoxy)-5—phenethyloxybenzoyl]piperidin-4-yl}ethyl)-
carbamic acid tert-butyl ester
30
Following the procedure of Example 5(c) 3-(4- cyano phenoxy)-5-phenethyloxy
benzoic acid 0.6 g (1.66 mmol) and (2-piperidin-4-yl-ethyl)-carbamic acid tert-butyl



Using 1.3 g (2.88 mmol ) of {443-(4-cyanophenoxy)-5-hydroxybenzoyl am no]
cycl ohexyl lcarbam c acid tert-butyl ester and 1-brono-4-brononethyl -benzene

(0.72 9, wo3thomselsy and follow ng the procedure of Example/riédooasif or ded
1.5 g of the required product. 1HNVR (DMSO-d6): 1.20 (4H, m, 1.4 (9H, s),

1.8 (4H, m, 3.2 20(1H, m, 3.7 (1H m, 5.2 (2H s), 6.78 (1H d), 6.88
(111, s), 7.12 (2H, d), 7.2 (1H, s), 7.4093H, s), 7.6 (2H, d), 7.86 (2H,
d), 8.28 (1H, d). e) 4- [3benzyl oxy)phenoxy]- benzimdic acid ethyl

ester Usste?q0.3%8 B3t 66nbﬁ61§mrehﬁﬂ;é& kPx¥ord 8- (5 smseeq@h@a%dhbe P QINIRN NO]
cycl ohexyl|-carbamic acid tert- bu ester gp 85 8 ﬁ%z and
fol | owi ng t@RMBPbsEdul-85 @H,E;e)arhﬂ 64 ) -52f (@5 maql - (17Hgnbf21t shdell (5&H

010/ 1337450 %?%?3@{8%‘0@&%50%@“%?@7? L1y, 3 i, 73

4-1 3- (4- an1@b£dydﬂmnéﬁyuyarbannyl) 5-(4- bronD benzyl oxy) phenoxy}-
benzimdic acid ethyl ester (0.7 g, 1.23 mmol) and foll owi ng the procedure
of Exanﬁle 1(e) afforded 0.32 g of the required product. Percentage purity

(HPLC): 98. 39 egﬁ4 3 -({J&-@@nlno%%)ﬂ%lpéldm &%@yj%ghe&tﬂyléﬁpﬁéﬂ) y?le 1.85(2H,

m, 1.95 (2H, , (1H, m 70 (1H, 2H"'s) s), 7.2
(3H, s), 7h®zmmca§)dethyl@s(e2H d, 7.9 (5H, m, 8.36 (1H, d), 9.26 (4H,
d). - Exanple 52.

10N- (4- Am no- cycl ohexyl ) - 3- (4- br ono- benzyl oxy) - 544- ( N- hydr oxy-

car lé)a(tm mI dog i)Usnh@(mWD ‘e ozathhnok il ShiE#HIRI &S bedoyl |pipetliined-¢l efhgl)sane as
in a e
(4-{3- rm- Br@R e ﬁ%l?ﬂ@ﬂ?)ltyseqter R4y 856ymab gadifolaygpa thegresrdiyg of

ey o el Ok Oy e s .
phenoxy) berfdofNamab6]1xP€l ohexyl | -carbam ¢ acid tert-butyl ester 0.6 g (0.96

nmol ) 20 and other reagents were used to afford 0.45 g of the required
product .

f) 4-{3-[4-(2-aminoethyl)piperidine-1-carbonyl]-5-phenethyloxyphenoxy}-

15  benzamidine

Using 4-{3-[4-(2-aminoethyl)piperidine-1-carbonyl]-5-phenethyloxy phenoxy}-
benzimidic acid ethyl ester (0.28 g, 0.54 mmol) and following the procedure of Example
1(e) afforded 0.06 g of the required product. Percentage purity (HPLC): 87.23 %,
20 (LCMS): 76.08 %. '"H NMR (DMSO-de): 6 1.10 (3H, t), 1.50 (2H, m), 1.60 (2H, m),
1.75 (1H, m), 2.70 (1H, m), 2.85 (2H, m), 3.05 (3H, m), 3.6 (1H, m), 4.25 (2H, t), 4.45
(1H, m), 6.6 (s), 6.8 (2H, m), 7.25 (2H, m), 7.35 (3H, s), 7.7 (2H, brs), 7.9 (2H, s), 9.05
(2H, s), 9.25 (2H, s).

25 Example 57.
2-{1-[3-(3-Carbamimidoyl-benzyloxy)-5-(4-carbamimidoyl-phenoxy)-benzoyl]-
piperidin-4-yl }-ethylamine

Intermediates (a) - (c) are the same as in Example 42.
30
d) (2-{1-[3-(3-cyanobenzyloxy)-5-(4-cyanophenoxy)benzoyl]piperidin-4-yl}ethyl)-

carbamic acid tert-butyl ester



Percentage purity (LCM5): 38.9 % (M+l) = 652. 2+1. 0

N- (4- Am no- cycl ohexyl ) - 3- (4-brono- benzyl oxy) - 544- ( N- hydr oxycar bam m doyl) - p
henoxy] - be02e10/ 1387485 Using (4- o PCT/F12010/000031
{3-(4-brono- benzyl oxy) - 5-[ 4- (N- hydr oxycar bam m doyl) - phenoxy] -

benzoyl am no}-cycl ohexyl)-carbam c acid tert-butyl ester (0.45 g, 0.68
mml ) and follow ng the procedure of Exdnple 9(d) afforded 0.21 g of the
required product. Percentage purity (HPLC): 97.9 % (LCVB): 98.5 % 1HNWR
(DVBO-d6): 8 1.40 (4H, 30m, 1.92 (4H, m, 3.00 (1H mM, 3.70 (1H m, 5.18
(2H, s), 6.96 (1H m, 7.18 (3H, _m, 7.42 (3H, d), 7.61 (2H, d), 7.76 (2H,
d), 7.90 (3H, ¥elipwingttegroceduref Exgmple §@)3-(Bicggno-benzyloxy)tH(4-byanp- WO

2010/ 133748RCT/ 010/. 1 le. 5 T 4-Ami n c e

cycl ohexyl ) SFPEDARLRGS SO R sy AR Fasilierrigin bR s reidony)
benzam de Stettriugylre@t (46,2202 mmiol) wakaiséd® FRre 0Fsg dthExeyite pduct.  d)
{443- (6-bropnopyri di ne- 3-yl net hog{) -5- é4- cyanophenoxy) benzonI am noj -

cycl ohexy| }eaaruaaePuaey d-GeMpk: o8k S (Ml et 48020k (degBac mags, (H0). ol ) of
{443- (4- cyano- phenoxy) - 5- hydr oxy- benzoyl am no] - cycl ohexyl | -carbam c acid
tert-butyl ester and 2-brono-5-brononethyl-pyridine (0.77 g, 3.1 mmol) and
fol |l owi ng t he @rdded3H(2cthioxfoaahpiimidod@[-bynzzidxg)-A€d-ethoxycprbdnimidoyt-equi r ed

V511 mphortem pernash gl G 75 (0 &) 70 (in s .15
(2H, d), 7.22 (1H, s),
10 Using (2-{1-[3-(3-cyanobenzyloxy)-5-(4-cyanophenoxy)benzoyl] piperidin-4-
yl}ethyl)-carbamic acid tert-butyl ester (0.7 g, 1.2 mmol) and following the procedure of
Example 1(d) afforded 0.43 g of the required product. Percentage purity (LCMS): 49.2
%, (M+1) =572.3+1.

15 f) 2-{1-[3-(3-carbamimidoyl-benzyloxy)-5-(4-carbamimidoyl-phenoxy)-benzoyl]-
piperidin-4-yl}ethylamine

Using 2-{1-[3-(3-ethoxycarbonimidoyl-benzyloxy)-5-(4-ethoxy carbonimidoyl-
phenoxy)benzoyl]piperidin-4-yl } ethylamine (0.43 g, 0.54 mmol) and following the
20  procedure of Example 1(e) afforded 0.16 g of the required product. Percentage purity
(HPLC): 98.59 %, (LCMS): 98.49 %. '"H NMR (DMSO-dq): & 1.10 (2H, m), 1.50 (2H,
m), 1.60 (2H, m), 1.75 (1H, m), 2.80 (3H, m), 3.0 (2H, m), 4.45 (1H, m), 5.2 (2H, s),
6.65 (1H, s), 6.9 (2H, s), 7.25 (2H, s), 7.65 (1H, m), 7.7 - 7.85 (5H, m), 7.9 (3H, s), 9.1
(2H, s), 9.25 (3H, d), 9.4 (2H, s).
25
Example 58.
2-{1-[3-(4-carbamimidoyl-benzyloxy)-5-(4-carbamimidoyl-phenoxy)benzoyl]-
piperidin-4-yl}ethylamine |

30 Intermediates (a) — (c) are the same as in Example 43.



7.45 (111, s), 7.7 (1H, d), 7.85 (3H, m, 8.3 (1H, d), 8.5 (111, s). e)
443- (4- am nocycl ohexyl car banoyl) - 5- ( 6- br onopyri di ne- 3-yl net hoxy)

phenoxy] bgpziivdsmsaci d ethyl ester Usi ng PCT/FI2010/000031
{4-[3-(6-bronopyri di ne- 3-yl met hoxy) - 5- (4- cyanophenoxy) benzoyl am no] -

cycl ohexyl }carbam c acid tert-butyl ester (0.9 g, 1.44 mmol) and foll ow ng
t he procedure of Exanple 1(d) afforded d).1$4 g of the required product.

Percentage purity (LCMS): 68.08 % (M+-1l) = 566. 1+1. f) N (4-Amno
cycl ohexyl) - 3- d)6(2b{10[&9(4PWahdbdmeyl3xy)|-5IBt bﬁiﬁ)ﬁ hémok fber gmﬁéhdﬁhyzi -yRe PQXY)
benzam de Usi ng 4-[3-(4-am no-cycl ohexyl car armyl) 5- brono benzyl oxy)

phenoxy] - Wlk?@ﬁﬁlaﬁliddi?%baﬁ’llﬁsuéft hyl ester (0.54 g, 0.95 mml) and follow ng
t he procedure of Exanple 1(e) afforded 0.14 g of the required product.
Per cent age purity (HPLO): 95.76 % (LCVB): 99.15% 1H NWMR (DVSO-d6): 8 1.40

(41-1, m) 1. FlibMingrhe p%o@d(lfb}df ExpmpR: 5(0) 3- V@c%bﬁfehﬁﬁaﬁﬁm E}ZbﬂG—lO/ 000031

106 (1H, 7.7 (111,
d), (7 9751 ‘Tnow(beéz%c psiqd P. pe %1%21 H?amgzo(l)lﬁdz @)PIPQJ“{?’ ‘et ) Cagbasme apjd s§
Exanmpl e 54. teﬁMu(ﬁeﬁ@? (2| Ramh) wete USRI afRrd 0. 92 g of the requlred product.

pyridin-3-yl met hox car bam m doyl phenoxy) benzam de | nt er nedi at es
(a) - (c) a:PbNMRe(lgé@é) é@ $ h.18xaHpma M@Fﬁ md))14(9H s), 1.50 (2H, m), 1.75 (1H,

Shenoxy) - piEhax S B 2R IR S S HE G AR A B D G Va8
Using 1.2 g1H2nH56.88T1H, m), 7{1643H(§);(ZyiamDI-IPdEWXXXJH?mbLde oxy- benzoyl ani no] -

cycl ohexyl |l -carbam c acid tert-butyl ester and
(5- bror]rﬂmathyl pyridin-2-yl)-carbamic 1 5 acid tert-butyl ester (0.76 g,

2,05 mmol) andy T2k g Anb R AR Al BIATPIE AR gIgd 112 0 of

the required product 11-1

(4H, ), 3.men@bbenzpyllmpatiding.ylftRBarine, $), 6.75 (111, d), 7.05 (1H s)
7.15 (211, d), 7.2 (1H, s), 7.45 (2H, n), 7.85 (2H, d), 7.95 (1H, d), 8.25
(111, d), 8.5 (111, s). 20e)

4- [ 3- (4- Ami no-10ifgd @hEXYI-CRERaBanky Ry \- $-(£8) 4o pRdtdxdbenZoyYpipRtiamy) -
15  yljethyl)-carbamic acid tert-butyl ester (0.92 g, 1.58 mmol) and following the procedure
of Example 1(d) afforded 0.54 g of the required product. Percentage purity (LCMS):
30.4 %, (M+1) =572.3+1.

f) 2-{1-[3-(4-carbamimidoyl-benzyloxy)-5-(4-carbamimidoyl-phenoxy)benzoyl]-
20  piperidin-4-yl}ethylamine

Using 2-{1-[3-(4-ethoxycarbonimidoyl-benzyloxy)-5-(4-ethoxy carbonimidoyl-
phenoxy)benzoyl]piperidin-4-yl } ethylamine (0.54 g, 0.94 mmol) and following the
procedure of Example 1(e) afforded 0.32 g of the required product. Percentage purity

25  (HPLC): 98.97 %, (LCMS): 93.02 %. '"H NMR (DMSO-dg): & 1.10 (2H, m), 1.50 (2H,
m), 1.60 (2H, m), 1.75 (1H, m), 2.85 (4H, m), 3.0 (1H, m), 4.45 (1H, m), 5.3 (2H, s),
6.65 (1H, s), 6.9 (2H, s), 7.2 (2H, d), 7.7 (2H, d), 7.8 (2H, brs), 7.9 (4H, 1), 9.3 (6H, 1).

Example 59.
30 4-[3-(4-aminomethyl benzyloxy)-5-(4-carbamimidoyl phenoxy)benzoyl]-

piperazine-1-carboxylic acid ethyl ester



phenoxy] -benzim dic acid ethyl ester Using
{5-[3-(4-tert-butoxycarbonyl am no-cycl ohexyl car banobyl) - 5- (4- cyano-

phenoxy) - hyl] - pyridin-2-yll-carbamc acid ter ? r (1.4
g, 2.12 2\@5%%}?‘%9?% foll owi ng the procedure of Exanpl etP(f g‘?%g?@g?%ed 0. 64

g of the required product. Percentage purity (LCMS): 83.8 % (M+l) =
566. 1+1. O N-(4-Am no cycl ohexyl)-3-(1§2 am no
pyri di ne- 3-yl met hoxy) - 5- (4- carbam m doyl phenoxy) benzam de 30 WO

2010/ 133748PCT/ 15434 §ARQD03 thel@meks HEE%%)E%( e) afforded 0.14 g of the
required product. Percent’age purity 6.58 % (LCMB): 94.17 % 11-1

NVR ( DVSO- d6) : Inteamediptes (h),and (© a(relﬂie sang a8irOEXdbhpledp, 3.7 (1H, m), 5.05
(2H, s), 7.0 (2H, m, 7.2 (2H, d), 7.4 (1H, s), 7.86 (5H m, 8.0 (1H d),
8.1 (2H, s), 8.36 (1H, d), 9.08 (2H, s), 9.26 (2H $). 5 Exanpl e 55.

4-[3- (4- Ami nocaphqmqmeaadm&bbnﬁm&xﬂrmm)vew] PRSI FHRASENY et hyl Fb
enzoic acid ethyl ester 1 Olnternedi ates Cc) "are the sanme as in
Exanpl e %9 benzonlj piperazine-1-carboxylic acid ethyl ester

4- [ 3-(4-tert But oxycar bonyl am nocycl ohexyl car banoy1l) - 5- (4- cyanophenoxy) -
phenoxy net hyl ] benzoic acid ethyl ester 1 5Using 1.2 g (2.65 mmwol) of

{ 443- (4- cyano- Pslervany YheSprbgedumof-xangiy 5 @)B 16 tertitdhebiphy-aedndasthel)aci d
tert-butyl ste gl 4- br omprret hyl - benzoi. aC| d et hyl ester (0.644 g, 2.65
mol ) and f {W‘% 't(‘hé poTrYa beRzoisagid) P 85 240 vy mmpDead giverazmeglof t he

required pr&ﬁly&@yhc%’@lﬂ%ﬁi}ﬁe&& @Lﬁfs'ﬂgyl(?b%))l) vibe tscto aiflsid 0.1 gjo? etl. 20e)
4-[3-(4- Am no ?‘/1 Iohex car -(4-éth oxycar%onl m doy enoxy)

phenoxylfet hsenpi od@Cta(H MR @Msébﬂér 3 1 20sHnY, 1.40 (94, s), 3.3 (2H, m) 3.6

b T A PASRY, BT 8YS) SRS, SR AT 510, SYARBEIIY) e

7.26 (2H, d), 7.4 (3H, d), 7.86 (2H, d), 7.86 (2H, s).

€) 4-[3-(4-aminomethyl benzyloxy)-5-(4-ethoxy carbonimidoyl phenoxy)

15  benzoyl]piperazine-1-carboxylic acid ethyl ester

Using 4-[3-[4-(tert-butoxycarbonylaminomethyl)benzyloxy]-5-(4-cyanophenoxy)-
benzoyl] piperazine-1-carboxylic acid ethyl ester (0.91 g, 1.48 mmol) and following the
procedure of Example 1(d) afforded 0.34 g of the required product Percentage purity

20 (LCMS): 73.3 %, (M+1) = 560.2+1.

f) 4-[3-(4-Aminomethylbenzyloxy)-5-(4-carbamimidoylphenoxy)benzoyl]-

piperazine-1-carboxylic acid ethyl ester

25 Using 4-[3-(4-aminomethyl benzyloxy)-5-(4-ethoxy carbonimidoyl phenoxy)-
benzoyl]piperazine-1-carboxylic acid ethyl ester (0.34 g, 0.6 mmol) and following the
procedure of Example 1(e) afforded 0.15 g of the required product. Percentage purity
(HPLC): 93.79 %, (LCMS): 95.27 %. 'H NMR (DMSO-dg): 8 1.2 (3H, 1), 3.4 (2H, m),
3.6 (2H, m), 3.75 (6H, m), 4.1 (2H, q), 5.2 (2H, s), 6.66 (1H, s), 6.9 (2H, s), 7.22 (2H,

30 d),7.5(3H,s), 7.88 (2H, d), 8.2 (2H, brs), 9.06 (2H, s), 9.25 (2H, s).



25 the procedure of Exanple 1(d) afforded 0.54 g of the required product.
Percentage purity (LCVMS): 68.7 % (Mtl) = 559. 2+1. 0

4- [ 3- (4- AvbnefiysbRbexyl car banmoy1l) - 5- (4- car bam m doyl phepexyi2010/000031
phenoxynet hyl Fbenzoic acid ethyl ester 30 WO 2010/ 133748PCT/ F12010/ 000031
108 procedure of Exanple 1(e) afforded 0.23 g of the required product.
Percentage purity (HPLC): 97.37 % (LCVB)N3 97. 15% NVR (DMSO-d6): 6 1.35
(3H, t), 1.4 (411, m, 1.95 (4H, m, 3.0 (111, mM, 3.7 (1H m, 4.35 (2H,

q), 5.3 (2H, s) Exﬂn ﬂehtOS) 7.2 (3H, m, 7.42 (1H, s), 7.60 (2H, d),
7.82 (4H, m, 8.0 ér 8.38 (1H, d), 9.08 (2H, s%) 9.26 5(2H, s).
Exanpl e 56. 4-[F(4- p ba[mm(dpy CRARKY)-5-(4- ethoxycarbonyl enzyloxy)- benzoyl]

ethyl)plpergghggnklqgﬁgggﬁghmﬁeﬂg$gﬁéhylogy phenoxyl benzam di ne 10

I nt er medi at b) 3-(4- Cyano

phenoxy) - 5- phenet hyl oxy ben20|c acid ethyl ester 1 5Using 1.0 g (3.53 mmwol)
of 3-(4-cyano phenoxy)-5- hydroxy benzoic acid ethyl ester and

(2- br ono- et hyl DISER ?Eﬁ@@agﬁﬁga“§583“Hﬁ6$¥1gﬁwpﬁ%ﬂ?omnng the procedure of
Exanpl e 42(b) afforded 0.95 g of the required product. 1H NVMR (CDCl3): 6
1.35 (311, t), 3.1 (211, t), 4.2 (211, t), 4.35 (211, q), 6.78 (111, t),
7.0 (2H, s), T7¢)24-[3-(HCyajo pheBaxy)sthydroky béhzagl]gipdrazined] ;carbax®li¢ adid etty) . 20
c) 3-(4- Cyano phenoxy) - 5- phenet hyl oxy benzoic acid 0.95 g (2.45 mmol) of
3-(4- cyanc™Bhenoxy) - 5- phenet hyl oxy benzoic acid et hyl

10 Following the procedure of Example 5(c) 3-(4-cyano phenoxy)-S-hydfoxy benzoic
acid 0.9 g (3.52 mmol) and piperazine-1-carboxylic acid ethyl ester (0.556 g, 3.52
mmol) were used to afford 0.52 g of the required product. Percentage purity (LCMS):
90.2 %, (M+1) = 395.1+1.

15 d) 4-[3-(4-Cyanophenoxy)-5-(4-ethoxycarbonyl-benzyloxy)-benzoyl]piperazine-1-

carboxylic acid ethyl ester

Using 0.52 g (1.31 mmol) of 4-[3-(4-cyano phenoxy)-5-hydroxy benzoyl]-
piperazine-l-carboxylic acid ethyl ester and 4-bromomethyl-benzoic acid ethyl ester
20  (0.318 g, 1.31 mmol) and following the procedure of Example 42(b) affored O.l61 gof
the required product. Percentage purity (LCMS): 60.0 % (M+1) = 557.2+1.

e) 4-[3-(4-Ethoxycarbonimidoyl phenoxy)-5-(4-ethoxycarbonyl benzyloxy)-

benzoyl]piperazine-1-carboxylic acid ethyl ester

25
Using 4-[3-(4-cyanopheno$<y)-5-(4-ethoxycarbonyl-benzyloxy)-benzoyl]piperazine-
1-carboxylic acid ethyl ester (0.6 g, 1.07 mmol) and following the procedure of Example
1(d) afforded 0.32 g of the required product. Percentage purity (LCMS): 42.2 %, (M+1)
=603.2+1.
30

f) 4-[3-(4-Carbamimidoylphenoxy)-5-(4-ethoxycarbonylbenzyloxy)-benzoyl]-

piperazine-1-carboxylic acid ethyl ester



ester was hydrol ysed using the procedure of Exanple 5(b) to afford 0.6 g.of
the required 25product. IHNWVR (DVSO-d6): 6 3.02 (211, t), 4.26 (211, t),

7.0 (111,wb)20107133ﬁs(311 M, 7.24 (1H m 7.32 (5H ), pérfi%ot@dobosrs), 13.4
(111, brs). d (2- ( 1- [3 -(4-cyanophenoxy)-5

- phenet hyl oxybenzoyl | pi peridin-4-yll ethyl)- carbamc acid tert-butyl ester
30 WO 2010/ 133748PCT/ F12010/ 000031 1091d¢gter (0.378 g, 1.66 mMmvl) were
used to afford 0.55 g of the required product. 1H NVR (DVMSO-d6): 8 1.05
(3H, m, 1.4 (9H, s), 1.55 (2H, m, 1.7 (1H, m, 2.1 (5H, s), 3.0 (5H m,
4.2 (2H, t), 4.4 (1H_m, 6.62 (1H, s), 6.78 ng s), 7.14 ng d), 7.24
(111, m), 7.3 Vaimg 4d)3 (4¢tlgagy(:agbpm§)1doyjk phenoxy) A4 ethoxycarbonyl enzyloxy)

{3-]4- (2 a I 1 n | ox

benzi ni di Cnié%}(%g%i@lhgr 18(?1 c%}l%gyllc gc(qégﬁl{y}/ Jter (001&e g,ebt&y oY)Dan%r}oﬁgwmg the

143- ( 4- cyanprpbah@e(yﬁE)Emnhem@i) hﬁbﬂwloelrszgwﬂth@mﬁtreaipfbdﬂctypbleéxﬁwée) purikp
carbamc acid tert- buti)/ este é H%g 2
procedur®e ofib&ahptd’ cﬁJCMSf)o? L) NB{Q?MS%d(r)e@énzr(éH Br baﬁ 3H, t)

Per cent age 1 6 545 -

(344 (2- o ROGL I B pory ime o G BT (Fpped i ) 30 GHRSE 57 (1H
benzam di ne6.@2HHgd)47. 25 (2H, d), 7.6 (2H, d), 7.85 (2H, d), 8.0 (2H, d), 9.0 (2H, s), 9.25 (2H, s).
{3-[4-(2-am noet hyDpi peri di ne-| - car bonyl ] - 5- phenet hyl oxy phenoxyl -
benzimdic acid ethyl ester (0.28 g, 0.54 mml) and follow ng the procedure
of Exanple 1(e) E{;,ﬁeﬂeﬂ 0.06 g of the required product Percentage purity
(HPLCO): 87.23 % E ). 76. 08% "1-1INVR (DVMSO-d6): 8 1.10 (311, t),
1.50 (21, r‘r) 14-65(4-Bromo hqnzytpxyBS((iﬂarhmlmzioybpl(emu) bepzoy}| pigsrqzing-11) |
3.05 (3H, 25 (2H, t), 4.45 (1H, m, 6.6 (s), 6.8 (2H,
m, 7.25 (28 ‘ﬁ?ﬁcg}é‘g{?@ﬁé‘ 7.7 (2H, brs), 7.9 (2H, s), 9.05 (211, s),
9.25 (211, s)

Intermediates (a) — (c) are the same as in Example 60.

15 d) 4-[3-(4-Bromo benzyloxy)-5-(4-cyano phenoxy)benzoyl]piperazine-1-carboxylic
acid ethyl ester

Using 0.75 g (1.89 mmol) of 4-[3-(4-cyano phenoxy)-5-hydroxy benzoyl]-
piperazine-1-carboxylic acid ethyl ester and 1-bromo-4-bromomethyl-benzene (0.472 g,
20  1.89 mmol) and following the procedure of Example 42(b) afforded 0.85 g of the
required product. Percentage purity (LCMS): 75.2 %, (M+1) = 563.1+1.

e) 4-[3-(4-Bromobenzyloxy)-5-(4-ethoxycarbonimidoylphenoxy)benzoyl]-
piperazine-1-carboxylic acid ethyl ester
. 25
Using 4-[3-(4-bromobenzyloxy)-5-(4-cyano phenoxy)benzoyl]piperazine-1-
carboxylic acid ethyl ester (0.85 g, 1.5 mmol) and following the procedure of Example
1(d) afforded 0.37 g of the required product. Percentage purity (LCMS): 43.1 %, (M+1)
=609.1+1.
30



25Exanpl e 57.

2-{143- (3- Car bam m doyl - benzyl oxy) - 5- (4- car bam m doyl - phenoxy) - benzoy1] -

pi peri di rwd-29id/138t4Byl ami ne I nternediates (a) - (c) are Proe/EANE@E31 N
Exanpl e 42. 30 WD 2010/ 133748PCT/ F12010/ 000031 110 Fol |l owi ng t he
procedure of Exanple 5(c) 3-(3-cyano-benzyl oxy)-5-(4-cyanophenoxy)-benzoic
acid 0.75 g (2.02 nmol) and (2-piperidin18-yl-ethyl)-carbamc acid
tert-butyl ester (0.46 g, 2.02 mmvl) were used to afford 0.7 g of the

requi red produfyt4-[5ReBeand Bﬁ&ywﬂy)-ﬁ(ﬂda%mlcﬁgll phdox{behyoyt| phftRaArel 1-
(de-Boc mass,_ -100) e) 2- { 143 -(3

- et hoxycar Ui?ﬁbWHB?FIdEQWi?#t‘%fxy) 5- (4- et hoxycar boni m doyl phenoxy) benzoyl ] pi p
eridin-4-yl}ethylam ne 10Usi ng

(2-{1-[3-(3-cyanobenzyl oxy) - 5- (4- cyanophenoxy) benzoyl ] pi peri di n-4-

yl } et hyl ) - car Hasing 4€{6+(4!-br(ﬁnd)bdmaylyky)e$-(43ethbﬁycﬁrlgmuihxdaylﬁihaidxy)ihdlzby)ll]4 ow ng

e el SIS L a2 e 011308 S B e
ercen ge
- car bam i OBM V(k:?%f{ard@d 04s %affl?ﬁéﬂeahﬁéa’ﬁroeﬁ& NESrYemdRHARAY (HPLC):

pi peridin-4 ?\%Eth | am ne Using
2-{1-[3-(3- 9% M&ri i okl -1 &MRI(BMS OB -1 Gdk y), SSHEHL m)dbg2H,

henox be I I m 4 5 d foI | owi ng
Phe 20y|)or oce é’rde@wggkgng?ﬁ {)( é? (gﬁ' %I’ 06n€8 é}?&éf)&g@@?—{ H@ m&%ﬂe‘ﬁ Toduct
Per cent age (RHt d}, Y. ddﬂﬂ,@) 7. %(2519% 8(9_0}15)5) 9B @%s).| HNVR (DVBSO-d6) :  1.10
(21-1, ny, 1.50 (2 , 1.75 (1H, n), 2.80 (311, m, 3.0
(2H, M0 4. 45 (111 r’r), 5 2 (211 s) 6.65 (1H, s), 6.9 (211, s), 7.25 (2H,
S), 7.65 (1H, Mpxafadies2/- 85 (511, m), 7.9 (311, s), 9.1 (211, s), 9.25
(3H, d), 9.4 (211, ‘; 25 Exanpl e 58. ‘
3-(3-Amino benzyloxy)-N-(4-amino cyclohexyl)-5-(4-carbamimidoyl phenoxy)

benzamide
15 Intermediate (a) is the same as in Example 42.
b) 3-(4-Cyano phenoxy)-5-(3-nitro benzyloxy) benzoic acid ethyl ester

Using 1.2 g (4.23 mmol) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid ethyl ester
20 ' and 1-bromomethyl-3-nitro-benzene (0.913 g, 4.23 mmol) and following the procedure
of Example 42(b) afforded 1.43 g of the required product. '"H NMR (DMSO-dg): & 1.3
(3H, 1), 4.3 (2H, q), 5.4 (2H, s), 7.2 (4H, m), 7.45 (1H, s), 7.72 (1H, t), 7.9 (3H, m), 8.25
(1H, d), 8.35 (1H, s). |

25 c¢) 3-(4-Cyano phenoxy)-5-(3-nitro benzyloxy) benzoic acid

1.43 g (3.41 mmol) of 3-(4-cyano phenoxy)-5-(3-nitro benzyloxy) benzoic acid
ethyl ester was hydrolysed using the procedure of Example 5(b) to afford 1.1 g of the
required product. '"H NMR (DMSO-dg): § 5.4 (2H, s), 7.16 (4H, d), 7.45 (1H, s), 7.5

30 (1H,1),7.9 (3H, d), 8.22 (1H, d), 8.34 (1H, s), 13.4 (1H, brs)



2- 1- [3
-(4§carbaninidoyl-benzyloxy)-5-(4-carbaninidoyl-phenoxy)benzoyl]-

pi peri di nyd-¥ld/8shay!l am ne WO 2010/ 133748PCT/ F12010/ 00098%/rkzblo/000031d) ( 2-
{1- [3-(4-cyanobenzyl oxy)-5-(4-cyanophenoxy) benzoyl ] pi peri di n-4-y1) ethyl)-
carbam c acid tert-butyl ester Follow ng the procedure of Exanple 5(c)
3-(4-cyano- benzyl oxy) - 5- (4- cyano- 5phend®g) - benzoic acid 0.8 g (2.16 muol)
and (2-piperidin-4-yl-ethyl)-carbanc acid tert- butyI ester (0. 4gﬂﬁécfdé$
mol ) were useg) {L[R{4-eyMoPhéddxP)-S{3-hiRbeRAM y?pen% R 1
110)(2H d)g[g@ym)gh @(t s), 1.50 ’ﬂ %S%@érﬁ 2.70
(1H, m, 2@rb@mcaﬁyitel3b9t>(lmern) 4.4 (1H m, 5.2 (2H s), 6.65 (111, s),
6.78 (1H, m, 6.88 (2H, m, 7.16 (2H, s), 7.64 (2H, d), 7.88 (4H, m. 10

e)
2-{143- (4- et homwlbgmerprd@ﬂhrdxﬁrmh@ws(cﬁs1(4cgeéﬂa,qmﬁ@>f>bc5nq3nmeyI phenoxy) be
nzoyl | pi peridin-4-yl}ethylann

(2-{143-Y 4-RSPZHSE Qg giddl. ¥ a(%§éﬁﬁpﬁémgﬁngwppb%@r%bww@mdl _
Syl l et hyl ) &ﬁrlﬁ?ﬁ"egteﬁg Gigt?§§ n@ﬁl%&v&%ﬁkgﬁ gog&goggflgzt%&ﬁ_’lg Hﬁjeé p?&ﬁil { I ow ng

t he procedure of 1(d e requ pro

Per cent age SMR (QMESOGNAR) 3 12G4H, &), (M), s3, BI UIB+), 3.2 (1H, m), 87 (1H, m)
Soni mor \ o CEAS PRI O S S B AT 73S, SRR b)e%Syl]

2-1143-(4- e(tmmgytz@r(BHnumcthnH Byrrszaal XY hr)o- (4- et hoxy
carbonlnldoylphenoxy)benzo ]plperldln 4- yIIethyIanlne (0.54 g, 0.94 mol)
and foll%wi ng the procedure of Exanple 1(e) afforded 0.32 g of the required

(VB d6): & D10 Lo s bﬁﬁ@é&%@-mﬁ%ﬂi%%l %%ﬁ@raﬂa?%n% tatol) 5 gs

(414, n), 3afbapditdcidmdri-batylstérlH, m), 5.3 (2H, s), 6.65 (111, s), 6.9 (2H,
s), 7.2 (211, d), 7.7 (211, d), 7.8 (211, brs), 7.9 (411, t), 9.3 (614, t).
Exanpl e 59. 304-[3-(4-am nonmet hyl benzyl oxy) - 5-(4-carbam ni doyl

phenoxy) benzoyi b g (PR @ASI) BE{4-{5-64-R9% piende))ds-E1-Hitlo KALABxy)benzoyl

15  aminojcyclohexyl}carbamic acid tert-butyl ester, dissolved in 10 ml of THF, 0.455 g
(8.16 mmol) of iron powder and 0.436 g (8.16 mmol) of NH,4CI solution (5 ml water)

were mixed. The resulting reaction mixture was refluxed overnight. After completion of
reaction, the reaction mixture was filtered through celite, and the filtrate was
concentrated under reduced pressure. 100 ml water was added to the concentrated

20  mixture and the mixture was extracted with 100 ml of ethyl acetate. The organic layer
was washed with water followed by saturated brine, dried over anhydrous sodium
sulphate and concentrated to afford crude compound which was purified by column
chromatography using hexane-ethylacetate (10 : 2) to afford 0.75 g of the required
product. "H NMR (DMSO-de): 6 1.25 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.2 (1H, m), 3.7

25 (1H,m), 5.0 (2H, s), 5.15 (2H, s), 6.5 (2H, m), 6.62 (1H, s), 6.78 (1H, d), 6.94 (1H, s),
7.0 (1H,t), 7.12 (3H, m), 7.4 (1H, s), 7.82 (2H, d), 8.26 (1H, d).

f) 4-[3-(3-amino benzyloxy)-5-(4- aminocyclohexyl carbamoyl) phenoxy]
benzimidic acid ethyl ester
30
Using {4-[3-(3-aminobenzyloxy)-5-(4-cyano phenoxy)benzoylamino]
cyclohexyl}carbamic acid tert-butyl ester (0.65 g, 1.16 mmol) and following the



WO 2010/ 133748PCT/ F12010/ 000031 112 Internediate (a) is the sane as in
Exanpl e 42. Internediates (b) and (c) are the sane as in Exanple 45.

d) 4-[3[ 4vbbeidmbukoxycar bonyl am nonet hypbenzyl oxy] - 5- ($ce4#eNNRRAXY) -
5benzoyl] pi perazine-|-carboxylic acid ethyl ester Fol | owi ng t he

procedure of Exanple 5(c) 3-(4-(tert-butoxycarbonyl am nonethyl)
benzYl oxy) - 5- (4-cyano phenoxy) benzoic ddi7d 0.85 g (1.79 mmol) and

pi perazi ne-1- carboxylic acid ethyl ester (0.283 g, 1.79 mmol) were used to
af ford 0. 91p@cedurt béExa]tﬂplé quialfmuqdrmwgbfthbléd\lﬁﬁd@w@& ®@pcenfagd padty( 3H,
t), 1.40 (9 % A (611, m, 4.05 (211, q), 4.15 (2H, d),
5.1 (2H, s)C@M )(9_81014» QYHI)a-éO% 21141 s), 7.18 (211, d), 7.26 (2H, d), 7.4
(311, d), 7.86 (2H, d), 7.86 (2H, s). e) 4-[3-(4-am nonet hyl
benzyl oxy) - 5- (4- et hoxy car boni mi doyl phenoxy) 1

5benzoyl ] pi per gk B+{@-Aminabdnzylpixiy e Na@+amiabéyclohesyles-(4-catimmimidoylphenoxy)

443- [4-(§er% butqﬁycarbonylanlnonethyDbenzonxy] 5- (4- cyanophenoxy) -
benzoyl ] e-1-carboxylic acid ethyl ester (0.91 g, 1.48 mmol) and
foll owi ng the procedure of Exanple 1(d) af forded O. 34 g of the required
product . PercentageHPurlty 20 (LCVMB): 73.3 % (M+rl) = 560. 2+1. f)

4-[ 3- (4- Am nonEsing 8 r3yaming perzylokyg-arBaaminiod ¢mhwwmm;¢.npxy]

pi per azi ne- 0, 4- h
benzyl oxy) - % n(zﬁﬁ{d? ﬁ%\‘f& étﬁ%laa%gegl((?n %]éyﬁ) 43 %ﬁﬁolﬁgﬁ fonlgwmé t%e %roc%glur@ a1¥1ple
benzoyl i pi pe(re;iszMedl 0@Argbﬁ3ﬂyé tequiréd prodtidtyPereaitsge fubind¢RLCY98.7m%) ) and

follomﬁn rocedur, ) .af f or ded 0 15 of the re uired
br oduot 10 pellcMsEaa-Gue HNMRLBMS s Toio (ebiomy 1.9 dudam. 0 iy
DVBO- d6 1 (2H,
((q) o4 )ZH@HLH% 53b‘é2ltl)s) ésél(iﬁjrﬁ) 6@5 (1i31 @) (7%}41:1)2",3)373‘8(2 1@?) 7”@5 ﬁfe{ (
7.88 (2H d3), 88521I(L249|,9M%I)L br@) @625((2H15) s) 9. 25 (2H s). WO
2010/ 133748PCT/ F12010/ 000031
Example 63.
15 N-(4-Amino cyclohexyl)-3-[3-(3-aniino propionylamino)benzyloxy]-5-(4-

carbamimidoyl phenoxy) benzamide
Intermediates (a) - (e) are the same as in Example 62.

20 f) {4-[3-[3-(3-tert-butoxycarbonylaminopropionylamino)benzyloxy]-5-(4-cyano

phenoxy)-benzoyl amino]cyclohexyl }carbamic acid tert-butyl ester

3-tert-Butoxycarbonylamino-propionic acid (0.206 g, 1.09 mmol) and {4-[3-(3-
amino benzyloxy)-5-(4-cyano phenoxy)benzoylamino]cyclohexyl} carbamic acid tert-
25  butyl ester (0.6 g, 1.09 mmol) and other reagents as described in Example 9(e) were
used to afford 0.45 g of the required product. 'H NMR (DMSO-dg): & 1.25 (4H, m), 1.4
(18H, s), 1.8 (4H, m), 2.45 (2H, m), 3.1 (3H, m), 3.7 (2H, m), 5.15 (2H, s), 6.74 (1H, d),
6.88 (1H, m), 6.98 1H, s), 7.12 (3H, d), 7.2 (1H, s), 7.3 (1H, t), 7.42 (1H, s), 7.54 (1H,
d), 7.72 (1H, s), 7.86 (2H, d), 8.26 (1H, d).
30
g) 4-{3-(4-Amino cyclohexyl carbamoyl)-5-[3-(3-amino propionylamino)

benzyloxy]phenoxy }benzimidic acid ethyl ester



113 Exanpl e 60.

4-[ 3- (4- Car bam m doyl phenoxy) - 5- (4- et hoxycar bonyl benzyl oxy) - benzoy1] -

pi perazi nwol2omanBugyl i ¢ aci d et hyl ester 51 nternedi at espCa)Franaodobdr are the
sanme as in Exanple 49. c) 4-[3-(4-Cyano phenoxy) - 5-hydr oxy

benzoyl ] pi perazi ne-1-carboxylic acid ethyl ester 10Follow ng the procedure
of Exanpl e 5(c) 3-(4-cyano phenoxy)-5-hydBoxy benzoic acid 0.9 g (3.52
nmmol ) and pi perazi ne-1-carboxylic acid ethyl ester (0.556 g, 3.52 nmol)
were used to afford 0.52 g of the required product. Percentage purity
(LCVB): 90.2% Mr): 95.1+1. 15d . . .

443- (4- Cyanoph¥ ’6‘%;]# [3- [?z{ié‘frﬁ%RV&&?%WI%@ﬂgypmylfnmhewﬁwbéﬂﬁw 1-
carboxylic epml,]l ( HRR9)
phenoxy) - 5- ﬂgggéxy%%gﬁﬁ?g]%lg%ﬁ glz}?%ggrln{c(]:ac}%t I cl egfzelrgﬂ 6gst er” and
4- br onmonet hgﬂd- folnwirigcthe pragedurh pf Exarnple 124) qfﬁr&da) 4y gof 8 raqmte)d paodicct.

1 PSR )y go S0 0 0o o

4-[ 3- (4- Et hoxycar boni m doyl phenoxy) - 5- (4 et hoxycar bonyl benzyl oxy) -
benzoyl ] pi perazi ne-1-carboxylic_acid ethyl ester

443- (4- cyanoph@n]ﬂx(ﬁ) IBII{O&Y‘Z%?WX!)C%E%WH@EWPWUJ@}K)ln%)bﬁlw&xijp(ér azi nel-car

boxylic aci 07 mmol ) and followi ng the procedure of
Exanple 1(d gi(g}gtpgé%({fgéﬁef%t e required product. Percentage purity

(LCVB): 42.2 % (M+1) 603.2+1. WD 2010/ 133748PCT/ F12010/ 000031 114
Usi n 3- (4-et.hoxyca bon| m d ( t hgx car bon yl oxy) -
benzgyﬁ]({)l p(er a FIH%)& (3 éa&}n&‘&QW‘f gh%@r (1)- és[?ég Eroglon@%ggn%nm ) and

fol l owi ng thazporepHeicky enﬁmml&ldk{tﬁ}n eat‘eigweg @zéﬁmgolpan&f'aﬁo heed
pr oduct. Percent age }E)UI’I HPLC): 94.77 : 8 % NWR O d6) :

1.2 (3H, Rrpcedurgef ple j(e) gffgrded 0.03 g of the requlred product Percentage purity
(HPLC): 91.6 %, (LCMS): 92.3 %. '"H NMR (DMSO-dg): 6 1.40 (4H, m), 1.92 (4H, m),
2.72 (2H, t), 3.0 (1H, m), 3.10 (2H, q), 3.72 (1H, m), 5.14 (2H, s), 6.98 (1H, s), 7.14
15  (1H,s), 7.20 (2H, d), 7.35 (1H, t), 7.40 (1H, s), 7.72 (1H, s), 7.81 (3H, brs), 7.88 (6H,
d), 8.35 (1H, d), 9.14 (2H, brs), 9.25 (2H, s), 10.24 (1H, brs).

Example 64.
N-(4-Aminocyclohexyl)-3-(4-carbamimidoylphenoxy)-5-(3-carbamimidoyl-
20  propoxy) benzamide

Intermediates (a) — (c) are the same as in Example 49.

d) {4-[3-(4-cyanophenoxy)-5-(3-cyano propoxy)benzoylamino]cyclohexyl}-

25  carbamic acid tert-butyl ester

Using 0.75 g (1.66 mmol) of {4-[3-(4-cyanophenoxy)-5-hydroxybenzoylamino]
cyclohexyl}carbamic acid tert-butyl ester and 4-bromo-butyronitrile (0.245 g, 1.66
mmol) and following the procedure of Example 42(b) afforded 0.82 g of the required

30  product. 'H NMR (DMSO-dg): § 1.20 (3H, m), 1.4 (9H, s), 1.8 (4H, m), 2.05 (3H, m),
2.65 (2H, m), 3.2 (1H, m), 3.7 (1H, m), 4.1 (2H, m), 6.76 (1H, d), 6.92 (1H, s), 7.14
(2H, d), 7.2 (1H, s), 7.34 (1H, s), 7.86 (2H, d), 8.28 (1H, d)



(2H, m, 3.4 (2H m, 3.6 (4H m, 4.1 (2H q), 4.4 (2H q), 5.3 (2H s),
6.7 (1H, s), 6.9 (2H, d), 7.25 (2H, d), 7.6 (2H, d), 7.85 (2H, d), 8.0
(211, d),we.2010(1334s8 s), 9.25 (211, s). Exanple 61. 104P[C3A1241600011
benzyl oxy) - 5- (4- car bam m doyl phenoxy) benzoyl ] pi perazi ne-1- carboxylic
acid ethyl ester Internediates (a) - (c) are the same as in Exanple 60.
15d) 4-[3-(4-Bronp benzyl oxy)-5-(4-cyand19

phenoxy) benzoyl ] pi per azi ne-1| - car boxylic

e) 4-[3-(4-Aminocyclohexylcarbamoyl)-5-(3-ethoxycarbonimidoylpropoxy)

phenoxy]benzimidic acid ethyl ester

5 Using {4-[3-(4-cyanophenoxy)-5-(3-cyano propoxy)benzoylamino] cyclohexyl}-
carbamic acid tert-butyl ester (0.82 g, 1.58 mmol) and following the procedure of
Example 1(d) afforded 0.43 g of the required product. Percentage purity (LCMS): 62.1
%, (M+1) = 510.2+1.

10 f) N-(4-Aminocyclohexyl)-3-(4-carbamimidoylphenoxy)-5-(3-carbamimidoyl

propoxy)benzamide

Using 4-[3-(4-aminocyclohexylcarbamoyl)-5-(3-ethoxycarbonimidoyl propoxy)-
phenoxy]benzimidic acid ethyl ester (0.43 g, 0.84 fnmol) and following the procedure of
15  Example 1(e) afforded 0.14 g of the required product. Percentage purity (HPLC): 98.11
%, (LCMS): 99.32 %. 'H NMR (DMSO-dg): & 1.40 (4H, m), 1.9 (4H, m), 2.1 (2H, m),
2.6 (2H, m), 3.0 (2H, m), 4.1 (2H, m), 6.90 (1H, s), 7.20 (3H, m), 7.35(1H, s), 7.85 (5H,
s), 8.35 (1H, d), 8.7 (2H, brs), 8.95 (2H, s), 9.1 (2H, brs), 9.25 (2H, s).

20 Example 65.
N-(4-Aminocyclohexyl)-3-(4-carbamimidoylbutoxy)-5-(4-carbamimidoyl-

phenoxy)-benzamide

Intermediates (a) — (c) are the same as in Example 49.
25
d) {4-[3-(4-cyanobutoxy)-5-(4-cyanophenoxy)benzoylamino]cyclohexyl}-carbamic
acid tert-butyl ester

Using 0.85 g (1.88 mmol) of {4-[3-(4-cyanophenoxy)-5-hydroxybenzoylamino]

30 cyclohexyl}carbamic acid tert-butyl ester and 5-bromo-pentanenitrile (0.304 g, 1.88

mmol) and following the procedure of Example 42(b) afforded 1.0 g of the required
product. "H NMR (DMSO-dg): & 1.25 (3H, m), 1.4 (9H, s), 1 8 (7H, m), 2.6 (3H, m), 3.2



acid ethyl ester Using 0.75 g (1.89 mmol ) of 4-[3-(4-cyano
phenoxy) - 5- hydroxy benzoyl]- piperazine-1 -carboxylic acid ethyl ester and
1- br ono- 4wbnoroisetaBy| - benzene (0.472 g, 201.89 mmol) aneciadoonwangsit he
procedure of Exanple 42(b) afforded 0.85 g of the required product.
Percentage purity (LCM5): 75.2 % (M+l) = 563. 1+1. e)

443- ( 4- Bronpbenzyl oxy) - 5- ( 4- et hoxycar boA2@i doyl phenoxy) benzoy1] -

pi perazi ne-|-carboxylic acid ethyl ester 25 Usi ng

4- 3 ( 4;] blr o(rtbbaﬁz%ﬂc(kl;l) mﬁ-4(iZL(52H/,am)|;)6r7l6€(gH%<§t)l, :sen_z(mm 5)Ei7.per(uzj ngﬁ-?l34 ?a{é)l?pxy: ic
acid ethy : , no an ol owi ng the procedure o anpl e
1(d) affordgg§8ﬁ§789£2$?pﬂénrequired product. Percentage purity (LCM):
43.1 % (M+l) = 609.1+1. WD 2010/ 133748PCT/ F12010/ 000031 115 f)
4-[3-(4-Brono benzyl oxy) - 5- (4- car bam m doyl phenoxy) benzoyl ] pi perazi ne- 1-
car boxyl i ¢ aci@ ®{h{A-Asynerydshexglcarbamoyl)-5-(4-ethoxycarbonimidoyl-butoxy)-

4-[ 3- (4<bronnhenzyl oxy).45- (4- et haxycar boni m doyl phenoxy) benzoyl] -
5piperaginézepgxﬁﬁg§§¥%@0§§¢§%@iﬁ %rester (0.37 g, 0.6 mmol) and foll ow ng

the procedure of Exanple 1(e) afforded 0.15 g of the required product.
Per cent age purity QHPLQQ: 98. 96 % chmE»: 91.78 % 111NVR (DVBO-d6): 1.2
(3H, t), 3.35 Y8R {93-(BemmpbwoxyyS-(Bcgmnophenoyy)benzoylanppp] qyplohsxyd}{ 2H, s)

Core G oS bt St 0t Dol i e ol ol f . 700
benzyloxyéJN?@4ﬂah@baﬂbybﬂOH@&MM?h?ﬁ@gggap?guzgpdg?h§g?ﬁmg§gﬁgﬂsmagh4de
151 I e sane a . _(4-

e il 5-‘%36\47(627)5%45% o

phenox | oxy) benzoic acid ethyl ester

f) N-(4-Aminocyclohexyl)-3-(4-carbamimidoylbutoxy)-5-(4-carbamimidoyl

phenoxy)benzamide

15 Using 4-[3-(4-amino-cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl-butoxy)-
phenoxy]-benzimidic acid ethyl ester (0.52 g, 0.99 mmol) and following the procedure
of Example 1(e) afforded 0.23 g of the required product. Percentage purity (HPLC):
97.4 %, (LCMS): 92.3 %. 'H NMR (DMSO-de): 6 1.41 (4H, m), 1.72 (4H, m), 1.85
(2H, m), 1.95 (2H, m), 2.44 (2H, t), 3.00 (1H, m), 3.82 (1H, m), 4.08 (2H, m), 6.89 (1H,

20 s),7.12(1H, s), 7.20 (2H, d), 7.32 (1H, s), 7.86 (4H, d), 8.34 (1H, d), 8.68 (2H, brs),
8.92 (2H, brs), 9.14 (2H, brs), 9.26 (2H, brs).

Example 66.
N-(4-Aminocyclohexyl)-3-(5-carbamimidoylpentyloxy)-5-(4-carbamimidoyl-
25  phenoxy)-benzamide

Intermediates (a) — (c) are the same as in Example 49.

d) {4-[3-(5-cyanopentyloxy)-5-(4-cyanophenoxy)benzoylamino]cyclohexyl}-

30 carbamic acid tert-butyl ester



Using 1.2 g (4.23 rru-nol) of 3-(4-cyano phenoxy)-5-hydroxy benzoic acid
ethyl ester 20 and 1-brononethyl-3-nitro-benzene (0.913 g, 4.23 mvol) and
f ol | owi ngwohelopismedur e of Exanpl e 42(b) afforded 1.43 gcofridoh@ocoejui r ed
product. 114 NWR (DVMSO-d6): 1.3 (3H, t), 4.3 (2H, q), 5.4 (2H, s), 7.2
(4H, m, 7.45 (111, s), 7.72 (1H, t), 7.9 (3H, m, 8.25 (1H d), 8.35 (1H,

s). 25c) 3-(4-Cyano phenoxy)-5-(3-nitro1Bé&nzyl oxy) benzoic acid 1.43 g
(3.41 mol ) of 3-(4-cyano phenoxy)-5-(3-nitro benzyloxy) benzoi c acid et hyl
ester was hydrUhmg@d}S@(lr@ ﬁlh&)l)l)‘fqele[dk(ﬂ&:y@lflolﬁé laax en raﬂﬁdol 1 g of

the required 0 g 1H NWR ( 5.4 (2H s (Hg ' 7.45
(1H, s), 7. %‘/Cgéie carbamip. a@ld(tsﬁrbuaﬁl estera;ﬂzi hllqm%bexasexymlei 3gyl. § 3.4 (1H
brs WO 2

{44% (4- cygﬁg{ph)’é%g@?g{n]t Wo e%gglliox@lﬁ g)g)affgrr(rileﬁol]lcy%?ftﬁe reqﬁred

car bami ¢ acpraductr H N (DMSQds)Ed 1125w Hgm,hied (910,016 (18 mEX B1(6HE nd( 3.2

and. (4, 3m fOPCY0r SRATH P L BR aeR (Y. R Picel 8nd B1gm] 75 it ol )

were used tg), ABS e db, ng(gﬁ dhe required product. 11-1 NWVR (DMSO-d6): 6
1.2 (4H, n') 1.4 (9H s), 1.8°(4H m, 3.2 (1H, nm, 3.7 (1H nm), 5.35 (2H,
s), 6.78 (1H, d), 7.04 (1H, s), 7.12 (214, d), 7.22 (1H, s), 7.46 (1H, s),

(243- (3-art no BehLyTo “@‘% <(efohst et e iBieyaBhieyh

car bam c acphénd»ey]tbebzmyﬂwasidea’th)aeateg (2.04 mol) of {4-[3-(4- cyano
phenoxy)-5-(3-nitro benzyl oxy)benzoyl 15am no]cycl ohexyl|carbam c acid
tert- bL]tOyI ester, dissolved in 10 mM of THF, 0.455 g (8.16 rrm)l) of iron

powder and 0. Z@ﬁn {43318 cydRoplt)10R))- wganﬁﬁllléﬁbkgﬂgﬁzﬁ)y%?%# Orr\égl m xed.

The resul t| reactl on mXxture was refl uxed over i on of
reaction, apde a¢id dert-hirtyl ester (W § gf 211tramel) antl fallghing ¢he pirecedaredoft he

the Lﬁﬁﬁeﬁ’f@xaﬁlﬁﬁﬁ 59 RS e oL AR BB Pesetmand U EoMIS B 07 1

et hyl acet @gM¥he= e3gani.c | ayer was washed with water followed by
saturat ed brine, dried over anhydrous sodi um sul phate and concentrated to
af fordlerude conmpound whi ch was purified by colum

f) N-(4-Amino cyclohexyl)-3-(5-carbamimidoyl pentyloxy)-5-(4-carbamimidoyl

phenoxy)benzamide

Using 4-[3-(4-amino-cyclohexylcarbamoyl)-5-(5-ethoxycarbonimidoyl-pentyloxy)-
20  phenoxy]-benzimidic acid ethyl ester (0.61 g, 1.13 mmol) and following the procedure
of Example 1(e) afforded 0.25 g of the required product. Percentage purity (HPLC):
98.2 %, (LCMS): 90.6 %. 'H NMR (DMSO-dg): § 1.42 (4H, m), 1.72 (4H, m), 1.86
(2H, m), 1.98 (2H, m), 2.42 (2H, t), 3.00 (1H, m), 3.72 (1H, m), 4.06 (2H, t), 6.89 (1H,
s), 7.12 (1H, s), 7.20 (2H, d), 7.32 (1H, s), 7.88 (4H, d), 8.32 (1H, d), 8.68 (2H, brs),
25 890 (2H, brs), 9.14 (2H, brs), 9.26 (2H, brs).

Example 67.
5-[3-(4-Aminocyclohexylcarbamoyl)-5-(4-carbamimidoylphenoxy)phenoxy]-
pentanoic acid ethyl ester

30

Intermediates (a) — (c) are the same as in Example 49.



chr omat ogr aphy usi ng hexane-ethyl acetate (10 : 2) to afford 0.75 g of the
requi red product. 1H NVR (DVSO-d6): 6 1.25 (4H, m, 1.4 (9H, s), 1.8 (4H,

M, 3.2 (WbhaofdhssRs? 25(1H m, 5.0 (2H s), 5.15 (2H, $ramb2odidbss M ,
6.62 (111, s), 6.78 (111, d), 6.94 (1H, s), 7.0 (111, t), 7.12 (311, m,
7.4 (111, s), 7.82 (2H, d), 8.26 (1H, d). f) 4-[3-(3-am no

benzyl oxy) - 5- (4- ami nocycl ohexyl carband@R) phenoxy] benzim dic acid ethyl
ester 30 WO 2010/ 133748PCT/ F12010/ 000031 117 procedure of Exanple 1(d)

af forded 0.23 @) 6434(4nert-BouixyedbaylaiinbeycRiterABiBEROANSLUYcyahéDiBoxPB. 0%
(Mr1l) = 502. 2+1. q).

3-(3- Ani nob@hﬁ‘??‘ﬂ??}ta‘i\?‘?ﬁmgt‘??w&@?%q ohexyl ) - 5- (4- car bam mi doyl phenoxy) 5
benzam de Using 4-[3-(3-am no benzyl oxy)-5-(4- am nocycl ohexyl carbanoyl)
phenoxy] benzimdic acid ethyl ester (0.23 g, 0.45 nmol) and follow ng the
pr ocedur e of EBJaing 106631 @) 3 Sarfrol )t { 46 304 - ayaradpheiexy)-S ehyide g bpriznglaaiino]

or o 30 BUHCL (LS Sy 0 By oy L TP
( 3H n, 5l 191—ﬂﬂm0$)) and7foﬁ9w{nﬁ|ﬂne cecﬁu‘é‘@f E)zalﬁple 8f?(b) fogxﬁleﬁ@l"hl Softh8- 35 (1H,
f :

9.1 (2 .
cycl ohex§/l )llealll[f@zlqlgd@ﬂh NM% MS0- d@i ﬁé)Zt(éHzm)ok ?(73'1 (m), lda@bhm), . Zii)yl

henox be de e r
gOI ) {?43[ 3d 2 g%)é g,kgﬁ ‘F@ggﬁ) mﬁ?n? ﬁlol{g’r% %ooﬁ ﬁeﬁlﬁ ﬁﬁ%’l(@xﬁ?gﬁ’( cyano
7.15 (3H, d), 7.35 (1H, s), 7.85 (2H, d), 8.25 (1H, d).
10
e) 5-[3-(4-amino cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)

phenoxy]pentanoic acid ethyl ester

Using 5-[3-(4-tert-butoxycarbonylaminocyclohexylcarbamoyl)-5-(4-cyano-
15  phenoxy)phenoxy]pentanoic acid ethyl ester (0.71 g, 1.22 mmol) and following the
procedure of Example 1(d) afforded 0.36 g of the required product. Percentage purity
(LCMYS): 90.9 %, (M+1) = 525.2+1.

f) 5-[3-(4-Aminocyclohexylcarbamoyl)-5-(4-carbamimidoylphenoxy)phenoxy]-

20 pentanoic acid ethyl ester

Using 5-[3-(4-amino cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)
phenoxy]pentanoic acid ethyl ester (0.36 g, 0.68 mmol) and following the procedure of
Example 1(e) afforded 0.18 g of the required pfoduct. Percentage purity (HPLC): 96.9

25 %, (LCMS): 95.1 %. 'H NMR (DMSO-dg): & 1.18 (3H, t), 1.40 (4H, m), 1.72 (4H, m),
1.92 (4H, m), 2.38 (2H, t), 3.02 (1H, m), 3.72 (1H, m), 4.05 (4H, m), 6.88 (1H, s), 7.12
(1H, s), 7.21 (2H, d), 7.30 (1H, s), 7.88 (4H, d), 8.34 (1H, d), 9.14 (2H, brs), 9.26 (2H,
brs).

30 Example 68.
6-[3-(4-Aminocyclohexylcarbamoyl)-5-(4-carbamimidoylphenoxy)phenoxy]-

hexanoic acid ethyl ester



phenoxy) - benzoyl am no] cycl ohexyl | carbam c acid tert-butyl ester
3-tert-Butoxycarbonyl am no-propionic acid (0.206 g, 1.09 mmol) and

{4-[3- (3-wahiwisbagzyl oxy) - 5- (4- cyano phenoxy) benzoyl anmpp@]reied/aoexy! |
carbamc acid tert- 25butyl ester (0.6 g, 1.09 nmol) and ot her reagents as
described in Exanple 9(e) were used to afford 0.45 g of the required
product. 1H NVR (DMBO-d6): 8 1.25 (4H, mMp3 1.4 (18H, s), 1.8 (4H, m, 2.45
(2H, m, 3.1 (3H mM, 3.7 (2H, m, 5.15 (2H, s), 6.74 (1H, d), 6.88 (1H,
M, 6.98 1H, s), 7.12 (3H, d), 7.2 (1H, s), 7.3 (1H, t), 7.42 (1H, s), 7.54
(1H, d), 7.72 (111, s), 7.86 (211, d), 8.26 (111, d). 30 WD

2010/ 133748PCT/Iteppadizteo (@0 3(r) areghe same g5 indixpmpld 42. [3 - (3

-tert-but oxycar bonyl am nopropi onyl am no) benzyl oxy] -5-(4 -cyano
phenoxy) - benzoyl am no] cycl ohexyllcarbamc acid tert-butyl ester (0.45 g,

0.61 mmol ) anddyf @J[}maanmymm@miao@fclcﬁ&aﬂmmﬁéﬂ)-sa(ﬁf%m%eﬁbx g of
the requi re&gprodgct. S5Percentage purity (LCM5): 51.2 % (M1l) = 573. 3+1.
h) N (4-Ani PER9EYIBReRgioacuhetbyle5%H nopr opi onyl ami no) benzyl oxy] - 5- ( 4-

car bam m doyl phenoxy) benzam de 10Using 4-{3-(4-am no cycl ohexyl

car banoyl)-5-[3-(3-am no propionyl am no)- benzyl oxy] phenoxyl benzim di ¢ acid
et hyl ester (0Udibg§,84@ @a6rmmio)) cr;fr{d-[B{(Mcgmiquemd)@o-ﬁﬂqdﬁﬂ@bmzojdaﬁimjgI eG}/( e)
fforded 0.03 f.t requi.re dyct. Percentage purit, HPLC) : .
(Lovs) - o2 SoichefiigoRfnst ey bR Sliting g bisyno-hiteatarnped ] 03y 1),
3.0 (1H, , 136l8moPHAnddbllowing 2h ditte oSE 1€ kb (b hif : fefd, 7-14 1
5(11(1, 5) fngrz,o (2H, d)lcﬁ)fsélé 16(1%?6?),3%.40 (‘(11H, o 3@??6(9(153%1)3% 7.81
(311, BOs)requigyl graduct. & NMR Q§J\4(59=|sie)d§ 1.1§ (34, 92H25 AL )m), 9.4A9H( o), 1.4 ,

10. 24 (1H, I .

N 4- A nocer ek ) B2t m 18 0 m 23,005 32 s SRR 2 o
propoxy) beh@agiHien), 6t72r(MHIdR6S88 ((H) s); 7.02 X3S @), HE(1HRYE 7281 (20, B3 e 49.
d) {443-(4-((i¥1a8)9phenoxy) -5-(3-cyano propoxy) benzoyl am no] cycl ohexyl} -

15 e) 6-[3-(4-amino cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)

phenoxy]hexanoic acid ethyl ester

Using 6-[3-(4-tert-butoxycarbonylaminocyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxyJhexanoic acid ethyl ester (0.95 g, 1.6 mmol) and following the
20  procedure of Example 1(d) afforded 0.45 g of the required product. Percentage purity
(LCMS): 90.08 %, (M+1) = 539.3+1.

f) 6-[3-(4-Aminocyclohexylcarbamoyl)-5-(4-carbamimidoylphenoxy)phenoxy]-
hexanoic acid ethyl ester
25
Using 6-[3-(4-amino cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)
phenoxyJhexanoic acid ethyl ester (0.45 g, 0.83 mmol) and following the procedure of
Example 1(¢) afforded 0.17 g of the required product. Percentage purity (HPLC): 95.7
%, (LCMS): 95.0 %. "H NMR (DMSO-dg): & 1.18 (3H, 1), 1.42 (6H, m), 1.60 (2H, m),
30 1.74 (2H, m), 1.78 (2H, brs), 1.98 (2H, brs), 2.32 (2H, t), 3.02 (1H, m), 3.70 (1H, m),
4.06 (4H, m), 6.90 (1H, s), 7.12 (1H, s), 7.22 (2H, d), 7.32 (1H, s), 7.88 (4H, d), 8.35
(1H, d), 9.14 (2H, brs), 9.28 (2H, brs).



25carbam c acid tert-butyl ester Using 0.75 g (1.66 mol) of

{443- (4- cyanophenoxy) - 5- hydr oxybenzoyl am no] cycl ohexyl } carbam c acid
tert-but Wooesiwizzagd 4-brono-butyronitrile (0.245 g, 1. ¢8iimhdoRdsd
followi ng the procedure of Exanple 42(b) afforded 0.82 g of the required
30product. 111NWR (DVMSO-d6): 8 1.20 (311, m, 1.4 (9H, s), 1.8 (411, m,
2.05 (311, m, 2.65 (2H, m, 3.2 (111, rp4a 3.7 (111, m, 4.1 (2H m, 6.76
(111, d), 6.92 (111, s), 7.14 (211, d), 7.2 (111, s), 7.34 (1H s), 7.86
(2H, d), 8.28 (111, d) WD 2010/133748PCT/ F12010/ 000031 119 e)

4-[3- (4- Am nocycl ohexyl car banpy1) - 5- ( 3- et hoxycar boni m doyl pr opoxy)
phenoxyThenzi m dEsampleb%t hyl ester 5Using (443-(4-cyanophenoxy) - ((3 cyano
ropoxy) benzoyl aj@ no b 9 esper (0.82 g,
2 58 mmol ) and fgiqao‘%/‘\nm%ééty {ez)%é’;(%pégiééwc "%'d%l)fp? CL (‘&?H%H"M% 0.43 g of

t he requi r ecarparnihidbyl pRenesbengemider i ty (LCVS): 62.1 % (M) 510. 2+1.

10N- (4- Am nocycl ohexyl) - 3- (4- car bar ni m doyl phenoxy) - 5- ( 3- car bam m doyl
propoxy)fbenzam' de Using dovi ).

443- (4- am nocy ar boni m doyl propoxy
phenoxy] benzi mqgﬁgﬁg%%%%)ﬁﬁ;%y%geg‘?(l%%?mﬂ)éﬂéo 84 mmol) and follow ng the
procedure of 1 5 Exanple 1(e) afforded 0.14 g of the reqw red product.

SEEET 29 B S i S R i 1,1

m 6900Ks) 7.20 (311, m), 7.35(1H, s), 7.85 (5H, s), 8.35 (111, d),
8.7 (211, brs). 8.95 (211, s). 9.1 (211 brsi 9.25 s). 20Exanple 65.
N- (4- Arthocycl Badya 25 mmobafiatd waawbmxoj yihydroxa=bearaia avidiethyy biserenoxy) -

benzam de | gt&ivRdhabss ({faﬁMF, Igcﬁ)issﬁfn’? ek 72%811@ nﬁﬁ((ﬁmag adid and

stirred for 30 min at RT. 1.31 g (8.46 mmol) of 3-chloro-4-fluoro-benzonitrile,

dissolved in 5 ml of DMF, was added dropwise to the reaction mixture during 15 min
and final contents were stirred at 80 °C overnight. The reaction mixture was

15  concentrated, residue was dissolved in 200 ml of ethyl acetate and partitioned with
water. The organic layer was washed with brine followed by of water. Organic layer was
dried over anhydrous sodium sulphate and concentrated under reduced pressure. The
crude product was subjected to column chromatography, using silica-gel and eluted with
hexane : ethyl acetate (8 :2) to afford 1.4 g of pure product. '"H NMR (DMSO-de): 6 1.3

20 (3H,1),4.3 (2H, q), 7.2-7.36 (4H, m), 7.44 (2H, dd), 7.88 (3H, m), 8.26 (1H, d).

¢) 3-(2-Chloro-4-cyano phenoxy)-5-(4-cyano phenoxy)benzoic acid

3-(2-Chloro-4-cyano phenoxy)-5-(4-cyano phenoxy)benzoic acid ethyl ester, 1.4 g
25  (3.34 mmol), was hydrolysed using the procedure of Example 5(b) to afford 1.05 g of
required product. 'H NMR (DMSO-dg): & 7.2-7.42 (6H, m), 7.88 (3H, m) 8.26 (1H, s),
13.8 (1H, brs).

d) {4-[3-(2-Chloro-4-cyanophenoxy)-5-(4-cyano phenoxy)benzoylamino]
30 cyclohexyl}carbamic acid tert-butyl ester



25 d) {4- [3 -(4-cyanobutoxy)-5-(4-cyanophenoxy)benzoyl am no] cycl ohexyl
} -carbamc acid tert-butyl ester Using 0.85 g (1.88 nmol) of

{4-] 3- (4-wpanpiigngxy) - 5- hydr oxybenzoyl am no] 30 cycl ohegylfifashanic acid
tert-butyl ester and 5-brono-pentanenitrile (0.304 g, 1.88 nmol) and

foll ow ng the procedure of Exanple 42(b) afforded 1.0 g of the required
product. IHNWVR (DMSO-d6): 8 1.25 (311, M5 1.4 (911, s), 18 (711, m, 2.6
(311, m, 3.2 WD 2010/133748PCT/F12010/ 000031 120 (1H, m, 3.7 (1H, m,

4.2 (2H, , 6 thih Oaf 1 Y/ N - 7.88
(o ( o ? - ?IZL?(I)L“[ e prbcedturdef Kxakiple Slc) 3723h1dré!d-cyahe pHendty)-34t4 c§éno

4- [ 3- (4- Ani nbﬁI@W]th%}))!“yP@érlt%ST@yi msof yangk (Assayiserc ke phaxy Desprbamie asdg ert-
5ph b

(245 (4 oyaBBSLush0:53% 553 bR scoto afBTEh o ofthe rsavined profict o
acid tert-bdiyR (BMSZG():I dg)180 2} (4H, &), hﬁm@H asl),gl 8()4}5014) BQP(tlhErrmBJé&@lHempf
Ex le 1(d) _aff t t t
(LOND) - e R él}%&f W,%(?ﬁ 3 50 s5,e79$':§ G ob), 896 (11, ) 838 (A, P HY
N- (4- Am nocycl ohexyl ) - 3- (4- car bam m doyl but oxy) - 5- (4- car bam m doy!l
phenoxy) benzam de 1 5Usi ng

443- ( 4- am no- cyHdhdd\Ammobmiahesylcarbamogl){seiéyatboyombomidu gy phenoxy)) -
phenoxy] - be et h est 2 9, 0.99 mol) and follow ng the
procedur e o?ﬁe@?é(ﬂﬁ?ﬁﬁﬁ’foe? Iglgfcdaebfﬁthgge gerof the required product.

Per cent age purlty (HPLC) 97 4 % (LCMS) 92 3 % IH NVR (DVMBO-d6): 1.41

(411, m rr[)3 211 2.44 (2H, t), 3.00
(1H, mT103. 82 Uﬂqg {l3-@: cwr?*éwyampheeom (ﬁrpyazz@ r%enoxy)bzn%qarﬂ amgio]- 7. 20

(212, 9) oAy b B84 e boteP 280 01 mille) PR GH T S) . -2

N- (4- Am nocpmlcec_tme(yf Ex&ngflB -1 chralff@nd edi (@l ¢ péthbyd:q)m;e)ipﬁoc(udt Pardeataperpaityl - 2 5
phenoxy) - befzaiiie s 3 o (M+1) = 539.3+1.

15 ) N-(4-Aminocyclohexyl)-3—(4-carbamimidoyl-2-chlorophenoxy)-S-(4-

carbamimidoyl phenoxy)benzamide

Using 4-[3-(4-aminocyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl phenoxy)-
phenoxy]-3-chloro benzimidic acid ethyl ester (0.64 g, 1.1 mmol) and following the
20  procedure of Example 1(e) afforded 0.16 g of the required product. Percentage purity
(HPLC): 99.16 %, (LCMS): 92.13 %. '"H NMR (DMSO-dg): & 1.4 (4H, m), 1.9 (4H, m),
3.0 (1H, s), 3.7 (1H, m) 7.16 (1H, s), 7.32 (3H, m), 7.48 (2H, s), 7.82 (1H, dd), 7.9 (4H,
m), 8.14 (1H, d), 8.46 (1H, d), 9.2 (2H, s), 9.3 (2H, s), 9.38 (3H, s).

25 Example 70.
4-[3-[4-(2-Amino ethyl)piperidine-1-carbonyl]-5-(3-amino propoxy)phenoxy]

‘benzamidine

Intermediate (a) is the same as in Example 42.
30 |
b) 3-(3-tert-Butoxycarbonylamino propoxy)-5-(4-cyano phenoxy)benzoic acid ethyl

ester



Internediates (a) - (c) are the sanme as in Exanple 49. d)

{4-] 3-(5-cyanopent yl oxy) - 5- (4- cyanophenoxy) benzoyl am no] cycl ohexyl |- 3

Ocar bam oygohfl/i3874- butyl ester WO 2010/ 133748PCT/ F12031a@R963d00odal Usi ng
0.85 g (1.88 mmol ) of {4-[3-(4-cyanophenoxy)-5-hydroxybenzoyl am no]

cycl ohexyl I carbam c acid tert-butyl ester and 6-brono-hexanenitrile (0.33
g, 1.88 mmol) and follow ng the procedun@éof Exanple 42(b) afforded 1.15 g
of the required product. IHNW (DVSO-d6): 6 1.25 (3H, m, 1.4 (9H, s), 1.6
(4H, m, 1.8 (6H m, 3.2 5(1H, rr) 3.7 (11-1, m, 4.05 (2H, m, 6.75 (1H,
d), 6.90 (111, sl, 7.14 (3H, m, 34 (1H, s), 7.88 (211, dﬁ 8.28 (1H, d).
e) 4-[3-(4- Ani Fejlawiag mWe@aredeﬁﬁsmples@(b) é{ﬁ@xa,r@ammﬂxy)rii ydroxebenzoisxy) -

h b
a5 (b cyamia Bl G180 B 17 o) 80 2 corotBiabhnt)-sopbammfe asiiprshasy eyt
car bam ¢ ac{ldb g,6.34 imnio}) westised (o]afﬂcﬁd 0.95% dff thm‘f]&q)urechﬁroﬁﬁdgl EHVNMRt he.
d ff the require rod
ber cont Soe. (RVSCSEN LR FanE o8 (@R, 2986l gy 68 orb SNa(R- s e
chlnghe;qu)ng an (52 q&?ﬁzg@m, doyi2ant ¥, @M1 fr; 63 792 BRI BWBYN H, brs).
X
2 [ 3- (Z am no- cycl ohexyl car banoyl) - 5- ( 5- et hoxycar boni m doyl - pent yl oxy) - 20

h -b i i [ th t 0.61 foll owi ng the
b ocedur e of - Blaibt A S bp B o TR st b Breticec
Percentage purity (HPLC): 98.2 % (LCVM5): 90.6 % IHNVR (DVBO-d6): 6 1.42

4H, 1.72 (411, (211, m), 1.98 (211, m, 2.42 (2H, t), 3.00
ElH r’rm)1 3.72 éﬁ}r@ g’ytoxwad@n(ymm? gzopexg)é (%Fymg)p?l)euoxyzbepmc agifl ety 20

53, 00 (211 %) e veg g e CyPRing dprdtbau g bbb s &)
5-[3-(4-Am afﬁn:@ 6l7ahefaphuizrdomovyct) TENMR (AMSEHq)i M%@Hnt))@lbmfmm
pentanoi ¢ aghdl A1 Y s S3UE 5°8.95 (1K, 5), 7.15 BH, m), 7.32 (1H, 5), 7.85 (2H, d), 13.22
(1H, brs).
15 ‘
d) {3-[3-[4-(2-tert-Butoxycarbonylaminoethyl)piperidine-1-carbonyl}-5-(4-cyano
" phenoxy)phenoxy]propyl } carbamic acid tert-butyl ester

Following the procedure of Example 5(c) 3-(3- tert-butoxycarbonylamino propoxy)-
20 5-(4-cyano phenoxy)benzoic acid 0.7 g (1.69 mmol) and (4-amino-cyclohexyl)-carbamic
acid tert-butyl ester (0.38 g, 1.69 mmol) were used to afford 0.72 g of the required
product. Percentage purity (LCMS): 47.0 %, (M+1) = 422.3+1 (de bisboc mass -200).

€) 4-[3-[4-(2-amino ethyl)piperidine-1-carbonyl]-5-(3-amino propoxy)phenoxy]

25  benzimidic acid ethyl ester

Using {3-[3-[4-(2-tert-butoxycarbonylaminoethyl)piperidine-1-carbonyl]-5-(4-
cyano phenoxy)phenoxy]propyl}carbamic acid tert-butyl ester (0.72 g, 1.15 mmol) and
following the procedure of Example 1(d) afforded 0.25 g of the required product.

30  Percentage purity (LCMS): 63.9 %, (M+1) = 468.2+1.

f) 4-[3-[4-(2-Amino ethyl)piperidine-1-carbonyl]-5-(3-amino propoxy)phenoxy]



Internediates (a) - (c) are the same as in Exanple 49. WO
2010/ 133748PCT/ F12010/ 000031 122 d)

543- (4-t eb2Bly@¥Mear bonyl am nocycl ohexyl car banoy1) - 5- (4C¢m@0/m@ﬁoxy)
phenoxy] pent anoi ¢ acid ethyl ester Using 0.63 g (1.39 mml) of

{4-[ 3- (4- cyanophenoxy) - 5- hydr oxybenzoyl am no] 5cycl ohexyl | carbam c aci d
tert-butyl ester and 5-Dbrono-pentanoic d@7d ethyl ester (0.29 g, 1.39 mol)
and follow ng the procedure of Exanple 42(b) afforded 0.71 g of the

requi red prpehrainidihdINVR (DMSO-d6): 8 1.2 (4H, m, 1.25 (2H, m, 1.4 (911,
s), 1.75 (9H, m, 2.35 (2H, m 3.2 (1H, m, 3.7 (1H, m, 4.05 (4H m, 6.75
(111, d), 6.9 (111 s), 7.15 (3H, d), 7.35 (111, s), 7.85 (211, d), 8.25

(111, d). 10 ( )

cycl ohexyl car barm [§5[h3(2 ﬁ?ﬁoxyggplggﬂg%ec}o%ﬂrb e]no§< ?mﬁlr?epr{%& ’ﬁ}?)ent anoi c
acid et hyI plﬁnexy]liemmﬂw ac1d ethyl ester (0.25 g, 0.53 mmol) and followmg the procedure of
5-13-(4- | ohexyl car banpyl

E but Oék-lﬁg ng c@ noc (4
phenoxy)bher5¥yR'f F Freélé‘fré‘i’ p(qgiuvtiParcerlta@ezpmﬂ;IPlaﬁa 0713
fol | ow ng N?(ﬁ (EOSGRY, 6?%0"}1 %ff ’\ﬁﬁ? ), 513? Qg@%@ﬁﬂsd ¢yl red

product. Per cent age purity L

5- [ 3- (4- Ani Gdt yo) 2051 mz)er%ﬂhﬁﬂ)mﬁiz(&(lﬂanbahﬂ K3 d.oy), ghle(2bk y), pioei bl y), -

e s Bk A 12 A O R85 BAGHAS pent ano ¢

acid ethyl ester (0.36 g, 0.68 mmmol) and foll ow ng the procedure of Exanple
1(e) afforded 0.18 g of the required product. Percentage purity (HPLO):
96.9 29 oy (LcVBYampl .05 ||| NVR (DVSO-d6): 8 1.18 (3H, t), 1.40 (4H,

. 1.72 (4H, (4. X1, 1H,
? 05 (411( M, mNéé“%a %éy'é131{&¥1) &Sﬁ%b&”@"‘%g’ Eﬁ‘g‘(y 1(1‘ Cﬁ)mam}g’i%% (111 "
s),7.88 (41phend>)¥) t®nzamidéH, d), 9.14 (2H, brs), 9.26 (2H brs). 30Exarrp|e
68.
6- [ 3- (4- Ami nocycl ohexyl car banoyl) - 5- (4- car bam m doyl phenoxy) phenoxy] -
hexanoi ¢ aci d ghtBithed®ft$£la) — (c) are the same as in Example 49.

15
d) {4-[3-(4-Cyanophenoxy)-5-(6-nitropyridine- 3-yloxy)benzoylam1no]-cyclo-
hexyl}carbamic acid tert-butyl ester

Following the procedure of Example 69(b) {4-[3-(4-cyanophenoxy)-5-hydroxy-
20  benzoylamino]cyclohexyl}carbamic acid tert-butyl ester 1.2 g (2.65 mmol) and 5-

- chloro-2-nitro-pyridine (0.84 g, 5.31 mmol) were used to afford 1.2 g of the required
product. 'H NMR (DMSO-dg): & 1.28 (3H, m), 1.4 (10H, s), 1.8 (5H, m), 3.20 (1H, m),
3.7(1H, m), 6.75 (1H, d), 7.25 (2H, d), 7.35 (1H, d), 75(2H s), 7.8 (1H, dd), 7.9 (2H,
d), 8.35 (2H, d), 8.5 (1H, s).

25
€) {4-[3-(6-Aminopyridine-3-yloxy)-5-(4-cyanophenoxy)benzoylamino]-

cyclohexyl}carbamic acid tert-butyl ester

Following the procedure of Example 62(e) {4-[3-(4-cyanophenoxy)-5-(6-nitro-
30  pyridine-3-yloxy)benzoylamino]-cyclohexyl}carbamic acid tert-butyl ester 1.2 g (2.09
mmol) was used to afford 0.45 g of the required product. 'H NMR (DMSO-dg): 6 1.28



WO 2010/ 133748PCT/ F12010/ 000031 123 Internediate (a) - (c) are the same as
i n Exanpl e 49. d)

643- (4-t ab-BulB¥usar bonyl am nocycl ohexyl car banoyl) - 5- (4CQM@ﬂ@@&ﬁ@gxy)
phenoxy] hexanoi c acid ethyl ester Using 0.84 g (1.86 nu-nol) of

{4-[ 3- (4- cyanophenoxy) - 5- hydr oxybenzoyl am no] cycl ohexyl | carbam c acid
tert-butyl ester and 6-bronp- hexaanoic 4@8d ethyl ester (0.41 g, 1.86 mmol)
and follomjng t he procedure of Exanple 42(b) afforded 0.95 g of the 1

ired : m , 9
gg,eqil.zg p t,u@t143(|rbHPs) DW@IO'&) 3221011(1¥5M)3k*7éﬁﬁ1 %525(;&?1% SflllHJd)4,( H,

3
(1H, m, 3. (776% d))68 (ZB s()47—|15 , @, 73 (3HHp), 6)85 (GHBS) (813{1Pk)m) 7.12 (3H
m, 7.3 (1H, s), 7.84 (2H, d), 8. 24 (1H, d). 1 5e) 6-[3-(4-amno
cycl ohexyl car banoyl) - 5- (4- et hoxycar boni mi doyl phenoxy) phenoxy] hexanoi c

acid ethyl estgr4i5(agniino kﬁclohexylcarbamoyl) 5-(6-amino ;yrldme -3-yloxy)
-(4- tert butoxycarbonylanlnoc cl ohexyl car banoyl ) - 4- cyano-

phenoxy)> phiaeyy lhenzimidic agid ethybestgfl " ester (0.95 g, 1.6 nmol) and fol | owi ng
the 20 procedure of Exanple 1(d) afforded 0 45 g of the required product.
Percentage purity (LCVMS): 90.08 % (M+l) = 539. 3+1. 0]

643- ( 4- Am nocyUhiop ¢43f B-€GHabamapyti}lins- Xﬂoxﬁ)Fb%myaxﬂplyémhg)bemyphmm)}y]

hexanoi ¢ aci d

cycl ohexyl C%YI"B)M%”%"E‘& a&‘ﬁﬁ@?&ﬁ’} Sg?ﬁ @143(%'6 %%demﬁ]‘%xanm c
aci d ethyl d&%&&fure(@fﬁ)?&n&)le D3 2crormel 0. andof Bk lr&;gareal piedaﬁcm%@ﬁugee(ﬁ{g{aawpl e

1(e) affor of the required product ercentage purity

95. 7 %10 LASMSDE3 0o, (NIt 1 N8 BIMSO- d6): 8 1.18 (3H, 't), 1.42 (6H, m,
1.60 (2H, m, 30 1.74 (2H, m, 1.78 (211, brs), 1.98 (2H, brs), 2.32 (2H,
t), 3.02 (114, m, 3.70 (114, m, 4.06 (4H, m, 6.90 (1H, s), 7.12 (111,

s), 7.22 (2H, ¢)N-(7-ARiinplyclohgxyl)F3-86-afdid pyidineS3-3hoxfy)-344-cdibanmidby( 214,
brs), 9.28 (2H, %S&Z 3/\0 2010/ 133748PCT/ F12010/ 000031 124
phenoxy)berizamide

15 Using 4-[3-(4-amino cyclohexylcarbamoyl)-5-(6-amino pyridine-3-yloxy)-
phenoxy]benzimidic acid ethyl ester (0.21 g, 0.42 mmol) and following the procedure of
Example 1(e) afforded 0.065 g of the required product. Percentage purity (HPLC): 95.3
%, (LCMS): 90.3 %. '"H NMR (DMSO-dg): & 1.39 (4H, m), 1.9 (4H, m), 3.0 (1H, m),
3.70 (1H, m), 6.88 (1H, d), 7.02 (1H, s), 7.24 (2H, d), 7.36 (2H, d), 7.72 (1H, d), 7.86

20 (5H,d), 7.96 (1H, s), 8.42 (1H, d), 9.23 (4H, d).

Example 72.
N-(4-Aminocyclohexyl)-3-(4-aminophenoxy)-5-(4-carbamimidoylphenoxy)-
benzamide
25

Intermediates (a) — (c) are the same as in Example 49.

d) {4-[3-(4-Cyanophenoxy)-5-(4-nitro phenoxy)benzoylamino]cyclohexyl}-
carbamic acid tert-butyl ester
30
Following the procedure of Example 69(b) {4-[3 -(4-cyanophenoxy)-5-hydroxy-
benzoylamino]cyclohexyl}carbamic acid tert-butyl ester 1.1 g (2.43 mmol) and 1-



Exanpl e 69. N- (4- Ami no cycl ohexyl ) -3-(4-carbam m doyl-2-chloro
phenoxy) - 5- (4- carbam m doyl phenoxy)benzam de 5 Internediate (a) is the
sane as iwoBKampBErs4?2. b) 3-(2-Chloro-4-cyano ploemrnoy)edeii4- cyano
phenoxy) benzoi ¢ acid ethyl ester 10To 1.2 g (4.23 mmol) of

3- (4- cyano- phenoxy) - 5- hydr oxy- benzoi c acid ethyl ester, dissolved in 10 m
of DMF, potassium carbonate 1.17g (8.46128vbl) was added and stirred for 30
mn at RT. 1.31 g (8.46 nmol) of 3-chloro-4-fluoro-benzonitrile, dissolved

in5m of ENbro-4Mairoalstheeneli00]osis . 8!6anth wee@adedas affb?d(!l9$ g @l tHenrgquiifed n
and fi nal content§ were stirred C overm%\t reaction m xture was

S concent r BOGEC. o SMIREOMS Gr) SIrAIGHL . DD (TH 1| BCHImaced Gl a7
artitioned t \} a )C fiplfyoned by
gf wat er . lggﬁgb&@($§rdMZ?5g§ﬁe 66£$X§{ﬁ$g§832 éggl li!Itaéihatgaing'
concentrated under reduced pressure. The crude product mas subjected to

col um r omat usi nqg silica-gel and eI ex et hyl
coetate X8 -2y SR AT ROTheRom e eptmtnee bR sl s 1. 3

20(3H, t), é’arﬁmﬁl%ldcldqén-bﬁtﬁeite% (4H, m, 7.44 (2H dd), 7.88 (3H m, 8.26
(1H d). c) 3-(2-Chloro-4-cyano phenoxy)-5-(4-cyano phenoxy)benzoic acid

3-(2-Chl oro-4-cyano phenoxy)-5-(4-cyano phenoxy)benzoic acid ethyl ester,
1.4 g 25 (3.3 e5(b)to
aiford 1. 05 g vt iRl OnaR ) (SR PBRROM RS- SERERYT ©

7. 8[8 ( ?11ChpliﬁenBX)aBer(zbﬂc[hmrllﬁd]cycl&e&y(}ﬂ:hlbalhf@a)mdhtert but;;l t§:s‘teﬁi§) 94 g (1.64 mmol)
{4-13-(2 oro nophenox 5-(4-cyanp enox enzqyl a

30cycl oﬁ)exyWPsc‘éng el é&%?geﬁh%wed@quélﬁp MR (BVEBKSS S tar, m)

2010/ 133748 1 I I f l e 5(c)
3-(2-chlor OP?@%%@ ﬁ%gﬁg;}ﬁ;&,lﬁ?—m m)gﬂz (m”el%gx5th }gzsglcgééig{}?ﬁf ’9?6(?2??2 55
mol ) and (=),€m82n@T: di| Tolvetyl, ﬁ)dal‘ﬂ)@lﬂ 6) chﬁ&:@Hest&&&(llHeQ) er (0.54 g, 2.55
nunol) were used to afford 1.2 g of the required product. 111 NWR
(DMSO-d6): 8 1.24 (4H, m, 1.38 (911, s), 1.8 (411, m, 3.2 (1H m, 3.68

(1H, m, 56. 76f) (4-F-(4AmidedRlchdkylcatbamdyl P 5{(@dmisdpherdoBFpHehbky]Benznidle ( 1H,
d. 8 3I85 (1531(1 gt yl ester

Using {4-[3-(4-aminophenoxy)-5-(4-cyanophenoxy)benzoylamino] cyclohexyl}-
carbamic acid tert-butyl ester (0.39 g, 0.71 mmol) and following the procedure of
Example 1(d) afforded 0.16 g of the required product. Percentage purity (LCMS): 80.0

20 %, (M+1) =488.2+1 ‘

g) N-(4-Aminocyclohexyl)-3-(4-aminophenoxy)-5-(4-carbamimidoylphenoxy)-

benzamide

25 Using 4-[3-(4-aminocyclohexylcarbamoyl)-5-(4-aminophenoxy) phenoxy]-
benzimidic acid ethyl ester (0.16 g, 0.32 mmol) and following the procedure of Example
1(e) afforded 0.05 g of the required product. Percentage purity (HPLC): 97.05 %,
(LCMS): 96.25 %. '"H NMR (DMSO-dg): 8 1.40 (4H, m), 1.9 (4H, m), 3.0 (1H, m), 3.70
(1H, m), 6.85 (1H, s), 7.0 (4H, s), 7.3 (4H, d), 7.85 (5H, d), 8.4 (1H, d), 9.2 (2H, s), 9.3
30 (2H,d).

Example 73.



e) 4-[3-(4-Am nocycl ohexyl car banoyl) - 5- (4- et hoxycar boni m doyl phenoxy) -
phenoxy] -3-chl oro benzimdic acid ethyl ester 10Using

{4-[3- (2-wbl01pr39748yanophenoxy) - 5- (4- cyano phenoxy) benz iy raswh 616doo31 _
cycl ohexyl I carbam c acid tert-butyl ester (1.2 g, 2.04 mmol) and foll ow ng

the procedure of Exanple 1(d) afforded 0.64 g of the required product.
Percentage purity (LCVB): 44.3 % (M+1) 130539.3+1. 1

5N- (4- Am nocycl ohexyl ) - 3- (4- car bam m doyl- 2- chl or ophenoxy) - 5- ( 4-

car bami mi doyl pth(QWﬂlbﬁi@%ﬁUhéi@l)S-[4-'§3-ﬂﬁinopropionylarr_linc_))phenoxy -5-(4-

443- (4- am nocycl ohexyl car banoyl) - 5- (4- et hoxycar boni m doyl phenoxy) -
phenoxy] - 3- €# apigmnigdey] phepexysbeagamidgt hyl ester (0.64 g, 1.1 mmol) and
following the 20 procedure of Exanple 1(e) afforded 0.16 g of the required
product. Percentage purity (HPLC): 99.16 % (LCVS): 92.13 % 1HNWR
(DVMSO-d6) @ 1. 4nteritddiatey (a) 1 (9 afeltte sahe aSilEXahiple 32, 3.7 (1H, m 7.16 (111,
s), 7.32 (311, m, 7.48 (211, s), 7.82 (111, dd), 7.9 (411, m, 8.14 (111,
d), 8.46 (111, d), 9.2 (211, s), 9.3 (211, s), 9.38 (311, s). 25Exanple 70.

4-[13-[4-(2- Amino VA )i [W0a T T-R31 pi = D= (1.3 an 0 noxy]
benzam di ne | nftjeiﬁtejal[dapg{e?gﬂ)gﬁt?%@#g ngg&rrgﬁg)sﬁ%pr% Igg%nmﬁ‘));&elﬂl ?i%&)gg’o@éyagg

3- ( 3-t er t - BeheogyOhenyoniamand layxclgheapld rgrpamiq atidtegrmityllestieoxy) benzoi ¢ aci d

et hyl WD 2010/ 133748PCT/ F12010/ 000031 126 Fol | owi ng the procedure of
Exanpl e 69(b) 3-(4-cyano-phenoxy) -5-hydroxy-benzoic acid ethyl ester 0.9 g

(3.17 mol ) anzherBBhfoay@risryRirdiho paspiadit acidg0.d1 el 63 lﬁﬁh&lbaﬂ&‘{ﬂ[}gﬂ-- 59,
6.34 mmol) were used to afford 0.95 g of the reqwred product. 111 NWR
5( DVBO-¥6) ; amigopheggxy)ayy(4-gyanophengxy)benzqyjamigo Jsgelphgxyl jsyarbamiggicidagrt-butyl

4.72 (111, %;?X%Sg% §%116H3,1l#grr1651§ and’otlér r(agé_elntsda)s’deZcr%gd H‘E@(anﬁgle 926)493&4 W)

7.62 (211,

afford 0.75 g.of the required product. '"H NMR (DMSO-de): § 1.25 (4H, m), 1.4 (18H,
s), 1.8 (4H, m), 2.4 (2H, m), 3.2 (3H, m), 3.7 (1H, m), 6.72 (1H, d), 6.88 (2H, m), 7.06
(2H, d), 7.16 (2H, d), 7.32 (2H, s), 7.64 (2H, d), 7.86 (2H, d), 8.3 (1H, d).
15 '
g) 4-{3-(4-Amino cyclohexylcarbamoyl)-5-[4-(3-amino propionylamino) phenoxy]

phenoxy}benzimidic acid ethyl ester

Using {4-[3-[4-(3-tert-butoxycarbonyl amino propionylamino)phenoxy]-5-(4-cyano
20  phenoxy)benzoylamino]cyclohexyl}carbamic acid tert-butyl ester (0.75 g, 1.05 mmol)
and following the procedure of Example 1(d) afforded 0.34 g of the required product.
Percentage purity (LCMS): 85.9 %, (M+1) = 559.2+1.

h) N-(4-Aminocyclohexyl)-3-[4-(3-aminopropionylamino)phenoxy]-5-(4-

25  carbamimidoyl phenoxy)benzamide

Using 4-{3-(4-aminocyclohexylcarbamoyl)-5-[4-(3-amino propionyl amino)
phenoxy] phenoxy}benzimidic acid ethyl ester (0.34 g, 0.60 mmol) and following the
procedure of Example 1(e) afforded 0.14 g of the required product. Percentage purity

30 (HPLC): 96.79 %, (LCMS): 92.82 %. '"H NMR (DMSO-dg): 0 1.35 (4H, m), 1.9 (4H,
‘ m), 2.7 (2H, t), 2.95 (2H, m), 3.1 (2H, m), 6.9 (1H, s), 7.1 (2H, d), 7.3 (4H, d), 7.65 (2H,
d), 7.85 (8H, m), 8.4 (1H, d), 9.1 (2H, s), 9.25 (2H, s), 10.35 (1H,s).



c) 3-(3- tert-Butoxycarbonyl am no propoxy)-5-(4-cyano phenoxy)benzoic acid
103-(3-tert-But oxycarbonyl am no propoxy)-5-(4-cyano phenoxy)benzoic acid
et hyl estwo,200l/8574§ (2. 15 mmol) was hydrol ysed by usi ngpCigim@amosir e of
Exanpl e 5(b) to afford 0.7 g of required product. 1HNVR (DVMBSO-d6): 1.85
(2H, t), 3.12 (211, m, 4.02 (2H, t), 6.85 (111, s), 6.95 (1H, s), 7.15
(3H, m, 7.32 (111, s), 7.85 (211, d), 13122 (1H, brs). 15 d) {3-

[ 344- (2-tert-But oxycarbonyl am noet hyDpi peri di ne-| -carbonyl] - 5-(4-cyano
phenoxy) phenoxy] propyl }carbam c acid tert-butyl ester Follow ng the
procedure of Exanple 5( 37(3- tert-butoxycarbonyl am no propoxy)- 2 0

5- (4- cyano pheno%¥3melkzZé c acid 0.7 g (1.69 nmol ) and

(4-am no-cycl ohepgyh) 4 4. 69 mmol )
were used to af fefgr(g %ﬁﬁ{fpml% ?ﬁ 3d$ e%l%;arnggﬁ%éyd ultéltg{hyg)glre%e puri ty
(LCMVB) : 47. @r%mlé‘rhfﬂdylpheM)t&nZaIQMe bi sboc mass -200). e)
4-[3-[4-(2-am no et hyl) piperidine-I-carbonyl]-5-(3-am no propoxy)phenoxy]
25benzim dic acid et hyl ester Usi ng

{3-[3-[4-(2-t er t minedMfed (DN AEItROGIYASiRIEREMHpE 4%- | - car bony1] - 5- (4-
cyano phenoxy) phenoxy] propyl lcarbam c acid tert-butyl ester (0.72 g, 1.15
mmol) and follow ng the procedure of Exanple 1(d) afforded 0.25 g of the

43 [ (o Am Dot boRG T HEREH FRME ROk b anc it Dhes s henoxy]

WO 2010/ 133@4%@5{;}1}7&2%@6@&&1 bhBTestegnzan di ne Using 4-[3-[4-(2-am no
et hyl ) pi peri di ne-1-carbonyl] -5-(3-am no propoxy) phenoxyThenzimdic acid -
et hyl &t er (0.25 g, 0.53 nmmol) and foll ow ng the procedure of 5 Exanple
1(e) afforded ,R0angiRlp (t,&gmregqgi LE3 PLC) :
97.13 % (LOVE) L aane e PR I e "5%‘95’8%9%5@1 1 %l%?sx’?q %"%ﬁ’r&h

1. 60-1. 80 (@Hzommn@]@c(omylh@arba@m@(acl(imr brriy] eSIeIS) sszgu 88mmd) &1((43—11 rr),

?33_" ( glr_ls) t )1571.1050-?2{&%&1% ge)ngog,l’trq qu %@% g,s%m \ézeﬁ?lusz:d to af%ord Q)% g (()jf) the 7.80
N- (4- Ami nocyqhiediepydyct. 3‘HIQMERT’(IDM}SYT d0i 31€28-(YHOomY)1-HcoH: sg.ardarH, m)doys phenoxy

) - benzam de
15  (3H,s),3.15(1H, m), 3.7 (1H, m), 6.72 (1H, d), 7.02 (1H, d), 7.2 (4H, m), 7.5 (2H, s),

7.8 (1H, d), 7.88 (2H, d), 8.34 (1H, d).

e) (4-{3-[4-(N-Hydroxycarbamimidoyl)-3-methylphenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)phenoxy]benzoylamino}cyclohexyl) carbamic acid tert-butylester

20
Following the procedure of Example 2(d) {4-[3-(4-cyano-3-methyl phenoxy)-5-(4-
cyano phenoxy)benzoylamino]cyclohexyl}carbamic acid tert-butylester 0.76 g (1.34
mmol) and other aproperiate reagents were used to afford 0.64 g of the required product.
Percentage purity (LCMS): 44.5 %, (M+1) = 632.3+1.
25

f) (4-{3-[4-(N-Acetylhydroxycarbamimidoyl)-3-methylphenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)phenoxy]benzoylamino}cyclohexyl) carbamic acid tert-butylester

Following the procedure of Example 2(e) (4-{3-[4-(N-hydroxycarbamimidoyl)-3-
30  methylphenoxy]-5-[4-(N-hydroxy-carbamimidoyl)phenoxy] benzoylamino}cyclohexyl)
carbamic acid tert-butylester 0.64 g (1.01 mmol) was used to afford 0.52 g of the
required product. Percentage purity (LCMS): 49.7 %, (M+1) = 716.3.



Internediates (a) - (c) are the sanme as in Exanple 49. 15 d)

14-[ 3- (4- Cyanophenoxy) - 5- (6-ni tropyri di ne- 3-yl oxy) benzoyl am no] - cycl ohexyl |
car bam ¢ weixhd/BEiggbut yl ester Followi ng the procedure ¢rrRRIBIRIHAI(D)
{443- (4- cyanophenoxy) - 5- hydr oxy- 20 benzoyl am no] cycl ohexyl I carbam ¢ acid
tert-butyl ester 1.2 g (2.65 mmol) and 5- chloro-2-nitro-pyridine (0.84 g,
5.31 mmol) were used to afford 1.2 g of 18Re required product. ill NWR
(DVBO-d6): 1.28 (311, m, 1.4 (1011, s), 1.8 (511, m, 3.20 (111, n), 3.7
(111, m, 6.75 (111, d), 7.25 (211 d), 7.35 (1H d, 7.5 (2H, s), 7.8 (1H,

dd 7. 211, d 21 8.5 (1H, s) e)
{4313 (6- Afn nopr %ﬁwa @aéam i@mlysamwmm-mmnmm@oxw

gg'ﬁg[}gxgslzl(8@9@%&@&&&%& CQ;MIC £34 Rt-butylestef ©' | OW NG the procedure of
{ 443- (4- cyanophenoxy) - 5- ( 6- ni t r 030pyr i di ne- 3-yl| oxy) benzoyl am no] - cycl ohexyl
used to afford 0.45 ¢

b "t ho 1Sequ - Hehvseety Baiie tishedirtigpyD) g ey -5- L4 (N-acetyl
2010/ 13374815;@1&3,189%{1&99&3 hé@&)y%@r{zgyn%m }%cﬁoﬁ%l;‘,}lgs%:%ﬁ%cq&{gn_ , 3.20

(1H, m 6.85 (2H, s),
7.15 (3H, d)qtyl?stsr Q 31—|g (@2 nﬁn@S was kdudgd uéi’n@thé: Prycedyre of Example 2(f) to

4-13-(4- Anmi ohe Icarba am n idi ne-3-yloxy)_

phenoxy] ber a??q;;ﬁé%é '@fwrg@é‘g— é)ercegl?ageﬂlﬁér (BHMQ) QES Yo, 81\2+f/))— §00.3+1.
{4-[3-(6-am nopyri di ne 3-yl oxy)-5-(4- cyanophenoxy) benzoyl am no] -

cycl ohexyl }carbam c acid tert-butyl ester (0.45 0.82 mmol ) and fol |l ow ng

the prd@edure Wf Eﬂaﬁﬂ?ln@C!L((l@)exﬁk)f%@d@db@llﬂd‘@’léfmﬁmlnhé@ﬂﬁwéc( product .
Ei(r:fgﬂteigle)&g&d(‘% éan@rl\ pyr}’)él ﬁgm@ ‘f//(l)oil)\//;kl)S (_44§gr gzrln m dogl) W (a-Amno
phenoxy) benzam de 1 5Using 4-[3-(4-am no cycl ohexyl carbanoyl)-5-(6-am no
B0 fol | ow g LHEE S SEht BB U s By o Geth bbb gy ghereh
E gﬁ/g ior gg) pr%ﬂ?&%@m%h@@%@%} BAtbhihic a(ckﬂeﬁ)butﬁésté (?qus(g§ @M@)nem%g -aRd0 %ﬁsgNR

(1H, d)'5 7.foloymeit epl)ocggmgnf Emplaﬁrg)ﬁf@»ede(dzﬂm gdy thenm&@mdv@)’ 7.86
Percentage purity (HPLC): 97.87 %, (LCMS): 97.27 %. '"H NMR (DMSO- -dg): 0 1.4
(4H, m), 1.85 (2H, m), 1.95 (2H, m), 2.4 3H, s), 3.0 (1H, 5), 3.7 (1H, m) 7.0 (1H, s),
7.1 (1H, d), 7.18 (1H, s), 7.28 (2H, d), 7.46 (2H, s), 7.54 (1H, s), 7.88 (5H, m), 8.44
(lH,‘d), 9.14 (2H, s), 9.28 (6H, s).

20
Example 75.
N-(4-Amino cyclohexyl)-3,5-bis-(4-carbamimidoyl benzyloxy)benzamide
a) 3,5-Bis (4-cyano phenoxy)benzoic acid ethyl ester
25

To a solution of 3,5-dihydroxy benzoic acid ethyl ester 1.2 g (6.58 mmol), dissolved
in 10 ml DMF, was added K>CO3 3.63 g (26.32mmol) followed by 4-bromomethyl-
benzonitrile 5.16 g (26.32mmol) in 5 ml of DMF at 20 °C. The reaction mixture was
allowed to attain RT and then heated to 35 °C for 8 h. The solvent was removed under

30 reduced pressure and the residue was dissolved in 200 ml of ethyl acetate. The organic
layer was washed with brine and water. Organic phase was dried over anhydrous sodium

sulphate and solvent was removed under reduced pressure. The crude product was



20(5H, d), 7.96 (1H, s), 8.42 (111, d), 9.23 (411, d). Exanmpl e 72.

N- (4- Am nocycl ohexyl ) - 3- (4- am nophenoxy) - 5- (4- car bam m doyl phenoxy) -

benzam dewbnbavmeugates (a) - (c) are the sane as i n Exaoplre204€000031 d)

(4-[ 3-(4- Cyanophenoxy)-5-(4-nitro phenoxy)benzoyl am no] cycl ohexyl | car bam ¢

acid tert-butyl ester WD 2010/ 133748PCT/ F12010/ 000031 129

chl oro- 4-ni tro-benzene (0.765 g, 4.86 mit8B) were used to afford 0.94 g of

the required product. NWVR (DVSO-d6): 8 1.2 (411, m, 1.40 (9H, s), 1.8

(414 m, 3subjdcidd torplunt chrérhhtography énd’el(ted Lising)hexane? ety bcetat (8:2) @5 ( 2H,
, 7.8 (2H,

(AL (3 (a° AnSHReh R0 DUt bR SR B /e GHB8)1 13 (¥ bai

acid tert-byt tgr Ifglilq Ned f Exanple 62(e)
{4-[3-(4- cy?nggr&gﬁogyg ( V\gr)u tro%@nﬁ%gﬁn’z@yl am no] cycl ohexyl | carbam c

acid tert- butyI ester O. 94 (1.64 mmol) 1 0 was used to afford 0.39 g of

h d 4H, m), 1.40 (911, s), 1.8 (4H,
Er)e geglg( 111, s g%‘%(‘{\‘ﬁafg[)%fsno’%’%n%‘é‘ifa% ( 6. 6 (211, d§ 6 72)(2H, m,
6.82 (211, d), 7.14 (211, d), 7.26 (211, s), 7.86 (211, d). 8.28 (1H d).

0 4-[3-(4-Am nocycl ohexyl car bamoy 2 5- (4-am nophenoxy) phenoxy] -benzimdic 1
5acid et hyl est-big @élﬁrpgmol) of 3,5-bis (4-cyano phenoxy)benzoic acid ethyl ester was

4-[ 3- (4- ang, 15
ar bam ¢ ac.@‘)‘ﬂg T e pibeCaiPRPEGRAME 5976 QLR B0 of HsEYHY i
procedure of EMRrﬂDMSC(-da) apf(éHd9d6.8.(18, ), %flSI(IH )64 (4l cp;ml@(th d).
Per cent age purity (LCVS): 80.0 20 % (Mtl) = 488.2+1 g)

N (4- A nocycl ohexyl ) - 3- (4- am nophenoxy) - 5- (4- car bam m doyl phenoxy) -
benzam de ¢) {4-[3,5-Bis (4-cyano benzyloxy)benzoylamino]cyclohexyl}carbamic acid tert-

butyl ester

3,5-Bis (4-cyano phenoxy)benzoic acid (0.75 g, 2.1 mmol) and (4-amino-cyclo-
15 hexyl)-carbamic acid tert-butyl ester (0.45 g, 2.1 mmol) and other reagents as described
in Example 9(e) were used to afford 0.82 g.of the required product. 'H NMR (DMSO-
de): 8 1.25 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.70 (2H, m), 5.25 (4H, s), 6.72 (1H, m),
6.84 (1H, s), 7.12 (2H, s), 7.64 (4H, d), 7.86 (4H, d), 8.18 (IH, m).

20 d) N-(4-Aminocyclohexyl)-3,5-bis-(4-ethoxycarbonimidoyl benzyloxy)benzamide

Using {4-[3,5-Bis(4-cyanobenzyloxy)benzoylamino]cyclohexyl} carbamic acid tert-
butyl ester (0.82 g, 1.41 mmol) and following the procedure of Example 1(d) afforded
0.32 g of the required product. Percentage purity (LCMS): 49.4 %, (M+1) = 572.3+1.
25
e) N-(4-Amino cyclohexyl)-3,5-bis-(4-carbamimidoyl benzyloxy)benzamide

Using N-(4-aminocyclohexyl)-3,5-bis-(4-ethoxycarbonimidoyl benzyloxy)-
benzamide (0.32 g, 0.55 mmol) and following the procedure of Example 1(e) afforded
30  0.07 g of the required product. Percentage purity (HPLC): 98.01 %, (LCMS): 99.73 %.
'H NMR (DMSO-dg): 8 1.4 (4H, m), 1.8 (2H, m), 2.0 (2H, m), 3.0 (1H, m), 3.70 (1H,



25Usi ng 4-[ 3- (4-am nocycl ohexyl car banoy1l) - 5- (4- am nophenoxy) phenoxyi -
benzimdic acid ethyl ester (0.16 g, 0.32 mmol) and foll ow ng the procedure
of Exanplwok(m)i3afsorded 0.05 g of the required product pcPaimentommga purity
(HPLC): 97.05 % (LCMB): 96.25% 1H NVR (DVBO-d6): 1.40 (414, nm), 1.9 (4H,
m, 3.0 (111, m, 3.70 (111, n), 6.85 (1H, s), 7.0 (411, s), 7.3 (4H d),
7.85 (511L d), 8.4 (111, d), 9.2 (211, 984 9.3 30(2H, d). Exanple 73. WO
2010/ 133748PCT/ F12010/ 000031 130

N- (4- Am nocyg) 5ibiesy] s)- B9 ¢HH.3) 2 HiPH, @) DNYARd)NDBH 4oy y].9 B3H 4n), 8.3 (1H,

car bam m doyl é)hen X) benzam de Internediates (a) - (e) are the sane as in
Exanpl e 72,1 [3,[4-(3-tert-Butoxycarbonyl am no

pr opi onyl am no) phenoxy] -5-(4-cyano phenoxy) benzoyl am no] cycl ohexyl | carbam ¢
acid tert-butyl ester 3-tert-Butoxycarbonyl am no-propionic acid (0.31 g,
1.63 mmol ) and {ExaBpled76. 10

Cortbutyl et or b baR U paeay A BRkER S pecttn T3hecr] bea i n

Exanpl e 9(eéthy\1gﬁﬁandjsed to afford O. 75 g.of the required product. 'HNWR
(DVBO-d6): 8 25(4H m, 1.4 (18H, s) 18(411 m, 2.4 (2H m, 3.2
(3H, m, 3.7 111 , 6.72 (1H, d), 6.88 (H, , 7.06 (211, d), 7.16

(211, e}, 732 (Pl %aatez( yﬁargnt argfsasggﬁmq A3 (10 ). 15 g

4-1344- Amino cyclo exy car opi onyI am no) phenoxy]
phenoxy}benzim dic acid et hyI ester Using (443 [4-(3-tert-butoxycarbonyl

am no propionyla Nox

phenoxyYbenz oy‘F)a&: g’of&)% ﬁ%&@ﬁi’P? i’ i‘?ﬁygb%?ﬁ]ﬁl%?tdl%f viiethyDsarbamicasiq

1. 05 mol) @%Jtﬂleg@w ng the procedure of Exanple 1(d) afforded 0.34 g of
the required product. Percentage purity (LCVS): 85.9 % (Mt1l) = 559. 2+1.
h) N-(4- Am nocycl ohexyl)-344-(3-am nopropi onyl am no) phenoxy] - 5- (4- 25

(3" (4 am nocychonasy AR ERBY IS I AE elia 64 78 sBaY end-pgricin-4-+1-
ethyl)-carbamic acid tert-butyl ester (0.408 g, 1.79 mmol) and other reagents as
15  described in Example 9(e) were used to afford 0.72 g of the required product.
Percentage purity (LCMS): 88.39 %. 'H NMR (DMSO-d¢): & 1.3 (2H, m), 1.35 (9H, m),
1.5 3H, m), 1.7 (1H, m), 2.98 (2H, m), 3.45 (2H, m), 5.25 (4H, s), 6.58 (2H, s), 6.76
.(2H, m), 7.65 (4H, d), 7.88 (4H, d).

20 d) 2-{1-]3,5-Bis-(4-ethoxycarbonimidoylbenzyloxy)benzoyl|piperidine-4-yl}-

ethylamine

Using (2-{1-[3,5-bis-(4-cyano benzyloxy)benzoyl]piperidine-4-yl}ethyl)carbamic
acid tert-butyl ester (0.72 g, 1.21 mmol) and following the procedure of Example 1(d)
25  afforded 0.34 g of the required product. Percentage purity (LCMS): 49.9 %, (M+1) =
586.3+1.

e) 2-{1-[3,5-Bis-(4-ethoxycarbamimidoylbenzyloxy)benzoyl]piperidine-4-yl}-
ethylamine
30
Using 2-{1-[3,5-bis-(4-ethoxycarbonimidoylbenzyloxy)benzoyl] piperidine-4-yl}-
ethylamine (0.34 g, 0.58 mmol) and following the procedure of Example 1(e) afforded



phenoxy] phenoxy}benzimdic acid ethyl ester (0.34 g, 0.60 mmol) and

follow ng the procedure of Exanple 1(e) afforded 0.14 g of the required

product. wenemntage purity 30 (HPLC): 96.79 % (LCMVS): 92T18220%6/008043

(DVBO-d6): 8 1.35 (411, m), 1.9 (411, m), 2.7 (2H, t), 2.95 (2H m, 3.1

(2H, m, 6.9 (111, s), 7.1 (2H, d), 7.3 (4H, d), 7.65 (211, d), 7.85 (8H,
, 8.4 (111, d), 9.1 (2H, s), 9.25 (2H136), 10.35 (1H, $). WO

2010/ 133748PCT/ F12010/ 000031 131 Exanpl e 74.

N- ( f)l- Am ngCQGV@MXM beqﬁn«(@mdmdnanarmmhgybugfm{m)pbe 063y, LEMS): 97 96 %.

car bam m do I nter iate e the sane as

" Exanpl o PNV (BHSQEF 81 eftar. BSTant G Bhe S B0 (35 YD) 14

phenoxy) ben I ] I I i t | egt

T negy F@gg nelunygl eb@m,lsg,a%g?{)g{,%@fv%st(@ﬁ, aPyR¥l6aL &) 9kQ7H, 5).

{443-(4-cyanophenoxy) 5- hydr oxybenzoyl am no] cycl ohexyl | carbam ¢ acid

tert-but ester0. 854%%].88 nmol ) and 4- fluoro-2-nethyl-benzonitrile
(0.508 , 3.76 nﬁﬁ'? re used to afford 0.76 g of the required product.

"FI NMR (DVMSO- d6N (4-Am#Hd dyéthey{jl)J 5-His-(REarbahimide lﬁ Heﬂﬂ/lo bex&aﬂlﬁiel5(3H s),
3.15 (1H, m, 3. (lH (1TH, d), 7.02 (1 m, 7.5
(2H, s), 7.8 (1H, d), 7. 88 (2H, d), 8.34 (1H, d). e) (4 {

344. (N Hydr oxygas ?%gﬁogﬁ% b BN, RO SER 1 < Ser

[44N—hydroxyca bam m enoxyThenzoy cycl ohexyl ) carbam c acid
tert-butylester Fol |l owi ng the procedure of Exanple 2(d)

bhenoxy Pobnzoyl T RBTESE PaREI e Ceibenek (ks & 1.8F momal yresPom by (1,54

mol ) and opdaesniBiE PSS bt €8 ﬁﬁl@&m{@omﬁr@ag&%stdes&fb%&'mEQalﬁ@e%@
requi red product. Percentag@ﬁﬁurlt LCVG .5 % 1. 0 (4-

(3- [4- (N Assed o nfferd e af qHingd\prgdugt. tNMRpﬂMSque) 5L 1§ @H 9, Hyidr oxy -
b d
Cort -but yi aeteBh Bor 3R EVAE 3 JReiR S S A B V3P ¢
(4-{344- (N-hydroxycar bam m doy1) - 3-
15 b) 3,5-Bis (3-cyano phenoxy)benzoic acid

2.3 g (5.98 mmol) of 3,5-bis (3-cyano phenoxy)benzoic acid ethyl ester was
hydrolysed using the procedure of Example 5(b) to afford 1.85 g.of the required product.
'H NMR (DMSO-dg): 6.86 (1H, s), 7.2 (2H, d), 7.62 (2H, s), 7.82 (4H, m), 7.94 (2H, s).
20 ,
c) {4-[3,5-Bis (3-cyano benzyloxy)benzoylamino]cyclohexyl} carbamic acid tert-
butyl ester

3,5-Bis (3-cyano phenoxy)benzoic acid (1.2 g, 3.36 mmol) and (4-amino-cyclo-
25  hexyl)-carbamic acid tert-butyl ester (0.72 g, 3.36 mmol) and other reagents as described
in Example 9(¢) were used to afford 1.33 g of the required product. '"H NMR (DMSO-
de): 6 1.25 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.20 (1H, m), 3.70 (1H, m), 5.25 (4H, s),
6.74 (1H, m), 6.86 (1H, s), 7.16 (2H, s), 7.64 (2H, t), 7.82 (4H, t), 7.94 (2H, s), 8.22
(1H, d)
30
d) 4-[3,5-Bis (3-ethoxycarbonimidoyl benzyloxy)benzoylamino]cyclohexylamine



30 net hyl phenoxy] - 5-[ 4- ( N- hydr oxy- car bam m doyl ) phenoxy]
benzoyl am no} cycl ohexyl) carbamc acid tert-butylester 0.64 g (1.01 mmol)

was used Wwe 0id3ss0. 52 g of the required product. PercepragRiRoobity
(LCMB): 49.7 % (M+l) = 716.3. WO 2010/ 133748PCT/ F12010/ 000031 132 9)

{443- (4- Car bam m doyl- 3- net hyl phenoxy) - 5- (4- car bam m doyl phenoxy) -
benzoyl am no] cycl ohexyl} carbam c acid 186t - butyl ester 5(4-
{344- (N- Acet yl hydr oxycar bam m doy1) - 3- met hyl phenoxy] -5- [4-(N-acetyl -

hydr oxy- car barrU@ihgC{w[)sJ@tlﬁg(gwhﬁxemyloay)be@i@wﬂlﬁbwmbhem}rcaﬂmmc &G4 tert-
tertbutylester 0.52 was reduced using the procedure of

Exanpl e 2( f hutylester bg%i 202. ésmgoldﬁnql éfdlwwthsrpmévre qf&e@mealgé) fterfed
LCVS 0
(N-(4 ?Am noc(?/crgh ﬁjrkqlgre?i%}car%apnﬁ}gnm f“%‘yééﬁ%‘ﬁ t%grzlgo{?ysMgl)( 4572 3+
car bam m doyl phenoxy) benzam de Usi ng
4-[ 344- b 3- net 4- i.m dqy
benzoyl as‘ﬁnaLof?@%aﬁé&w}qo”%a%s»&?ﬁﬁé%‘%@ G DA g B e DIPGEIdS. 41 ol )

and 1 5 follow ng the procedure of Exanple 9(d) afforded 0 05 g of the
requi red product. Percentage purlt%/ (HPLC): 97.87 % (LCMB): 97.27 % 1H
NVR ( DMSO- d6) : Uging 443 (54Bis (gjethoxy% ¢rieiday be@y@ﬁy}@@oylmm@cwlmw s), 3.0

poas (o1, Gyt PRk, R niditend bgopugy i procihys by ifabplt @ appiasih iy @

9.28 (6H, s()fthequEifedrpﬂoGthSPexbbr(teﬂge%ﬂriﬁp(HPLC) 98.81 %, (LCMS) 97 40% 1H
cycl ohex s-(4-carbam.md benz oxe_%{ enzani de a

| 3, 5-
(2 cyard PN USRI b AHe TS GlEan) ans%)vgla%ﬁnbfszmrrdphydroxy
b 2 l
aggzgl ﬁzg&ég?ﬁlﬂy% '{3256?%}%31%)79@ t?owed %)’t)ﬁﬁgﬂb%)gg 3I(FEIé Dot tr|1«g 5.16 g

(26.32mmol) in 5 mM of DM at 20 C. The reaction mxture was allowed to
attain RT and thﬁn helat,7§d to 35 C for 8 h. The sol vent was renpved under
xample 78.

2-{1-[3,5-Bis-(3 -carbamimidoyl-benzyloxy)-benZO};l] -piperidin-4-yl}-ethyl-

15 amine
Intermediates (a) and (b) are the same as in Example 77.

¢) (2-{1-[3,5-Bis-(3-cyano benzyloxy)benzoyl]piperidine-4-yl } ethyl)carbamic acid
20  tert-butyl ester

~ 3,5-Bis (3-cyano phenoxy)benzoic acid (0.6 g, 1.68 mmol) and (2-piperidin-4-yl-
ethyl)-carbamic acid tert-butyl ester (0.383 g, 1.68 mmol) and other reagents as
described in Example 9(e) were used to afford 0.65 g of the required product.

25 'HNMR (DMSO-d): § 1.25 (2H, m), 1.4 (9H, s), 1.5 (3H, m), 1.7 (2H, m), 2.7 (2H,
m), 2.9 (3H, m), 4.4 (1H, m), 5.25 (4H, s), 6.6 (2H, s), 6.80 (2H, brs), 7.62 (2H, t), 7.82
(4H, m), 7.94 (2H, s).

d) 2-{1-[3,5-Bis-(3-ethoxycarbonimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl } -
30 ethylamine



30 reduced pressure and the residue was dissolved in 200 ml of ethyl
acetate. The organic | ayer was washed with brine and water. O ganic phase
was dri edypveio/dsfagdr ous sodi um sul phate and sol vent wagchrgimy@ehobsder
reduced pressure. The crude product was WD 2010/ 133748PCT/ F12010/ 000031
133 subjected to col um chromat ography and el uted usi ng hexane : ethyl
acetate (8:2) to afford 2.1 g of purified7roduct. 1HNVR (DVSO-d6): 1.3
(3H, t), 4.3 (2H, q), 5.3 (4H, s), 7.0 (1H, s), 7.18 (2H, s), 7.64 (4H, d),
7.86 (4H d). Bja)ng?(zf{ﬁfs% -6id-(TX MO HRASNBXY) b&%&ﬂ% Eeﬁ&‘lh&i L4y} @hyl)@rtamid 6

mml ) of 3,5-bis (4-cyano phenoxy)benzoic ‘acid’ e est €r” was” hydrol ysed
using the preidéett: @ywstﬂﬁﬁﬁlgel Qg fymek) aacﬂ fQi}Odwllg 125 pgoqwﬁultehé Exempler Kd)

(i, ), 7. SRR il Rafighdthpaids elefulgeipllonist 3el P ot -7 o4

benzyl oxy) be8a®yl.am no] cycl ohexyl }carbam ¢ acid tertbutyl ester 3,5-Bis
(4-cyano_ phenoxy) benzoic acid (0.75 g, 2.1 nmmmol) and (4-am no-cyclo- 15
hexyl)-carbamic acid tert-butyl ester (0.45 g, 2.1 nmol) and ot her reagents

as described i () required
product. 114 N@Rﬁ%@@e G Cz'iEE%ﬁm@ﬁb&%’mxfi'?&g'{zg’ﬁ%‘%rﬁ“ihgﬁ (211, m,
3.70 (2H, nythylanide (411, s), 6.72 (111, ny, 6.84 (111, s), 7.12 (2H s),
7.64 (4H, d), 7.86 (4H, d), 8.18 (1H m. 20d)

N- (4- Am nocycl ohexyl ) - 3, 5- bi s- (4- et hoxycar boni m doyl benzyl oxy) benzam de

Using 14-[3, 5- B’si’i’l 4- gy@nsnbﬁqzsetwwsaﬁﬁﬂa@pbe Eﬁz@ylt ipeidiaLA} aci d
tertbut ester and fol'l owi ng t rocedure of 'Exanpl e
1(e) afify%r Qe omaE @461, 0173 maghianddolmeinghe piperioens 1oy afforcse)

49.4 % é§8gg%} ﬁle%ﬁ&ulre%g)rgaucwafeﬁ‘[en Eg@ gyuflta/ (HPLE 97:84%. (LEMS): 98.96 %

cyclohexyl) car an de
N- (4- am noc NME)(DMSCB»d& bil- 21, ﬁt)hbﬁgdaﬁ (@éhinm), dgI(1HemI)0. ‘D(<I§H -m), 2.8-

ai Torded 3008 (0 B)ch o HEL PRt B B bRueH: > th%é@ﬁ“eﬁ‘%[ﬁ%r&%n%ﬁaé&gg o1

% (LCVB): Od6): 8 1.4 (4H, m, 2H, 2.0
(021(1, r?s) 3&3)(77%@})%%?{}%5 ) ( " . "

Example 79.
N-(4-Amino cyclohexyl)-2,4-bis-(4-carbamimidoyl benzyloxy)benzamide

a) [4-(2,4-Dihydroxy benzoylamino)cyclohexyl]carbamic acid tert-butyl ester
20
2,4-Dihydroxy benzoic acid (1.6 g, 10.38 mmol) and (4-amino-cyclohexyl)-
carbamic acid tert-butyl ester (2.22 g, 10.38 mmol) and other reagents as described in
Example 9(e) were used to afford 0.95 g of the required product. '"H NMR (DMSO-dg):
0 1.20 (4H, m), 1.4 (9H, m), 2.1 (4H, m), 3.2 (1H, m), 3.7 (1H, m), 6.2 (2H, d), 6.74
25 (1H,s), 7.7 (1H, s), 8.26 (1H, s), 10.0 (1H, brs), 13.0 (1H, brs).

b) {4-[2,4-Bis-(4-cyano benzyloxy) benzoylamino]cyclohexyl}carbamic acid tert-
butyl ester

30 [4-(2,4-Dihydroxy benzoylamino)cyclohexyl]carbamic acid tert-butyl ester (0.95 g,
2.71 mmol) and 4-bromomethyl-benzonitrile (2.12 g, 10.84 mmol) and other reagents as

described in Example 75(a) were used to afford 1.2 g of the required product. 'H NMR



WD 2010/ 133748PCT/ F12010/ 000031 134 m), 5.3 (411, s), 6.9 (1H, s), 7.15
(2H, d), 7.7 (4H, d), 7.85 (411, s), 7.9 (3H m, 8.3 (1H m, 9.3 (8H s).

Exanpl e A§0 208133748 _ ~ PCT/FI2010/000031
{1-[3, 5-Bi s-(4-carbam m doyl - benzyl oxy) - benzoyl] - pi peri di n-4-y1} -
ethylam ne Internediates (a) and (b) are the sane as in Exanple 75. 1 0Oc)
(2-{1-[3,5-Bis-(4-cyano benzyl oxy) benzoyi3Bpi peri di ne-4-yl } et hyl ) carbam c
acid tert-butyl ester 3,5-Bis (4-cyano phenoxy)benzoic acid (0.64 g,

1.79 mol i dlqarzosnlﬁ | £19H,Ink); ¢: W, sEeier
(0.408 g,)laggsg(r)zrrtfl9 &an ¢ e?ylr egg]ent)s qu?mﬁﬁ%?s:ggll%gg} ;Sn S)e 7e9(e)

were used t OFhfsh.dr @HZZ)dﬁfQHhé): eqUith ed 7pt50dtc d), M@tk s} age pur| ty
(LCVS): 88.39% NWVR (DVSO-d6): 1.3 (211, m, 1.35 (911, m, 1.5 (311, m,
1.7 (111, m, 2.98 (2H, m, 3.45 (211, m, 5.25 (411, s), 6.58 (2H, s),
6.76 (211, m, c)y7443,4(BisI4-ethoxyoar@himidbl]-behzylox§¥henzoylamino]-cyclohexyl-amine
2-{1-[3,5-Bi s-(4-ethoxycarboni m doyl benzyl oxy) benzoyl | pi peri di ne-4-y11-
et hyl amhe Using (2-{1-[3,5- bis (4- cyano

benzyl oxy) benzg}ﬁh#ﬁhﬁ[?w Ligds '@?c r?kmfcgr oce Q]n(fn . aﬂrergylg'c%%%aiczga&er

(0.72 g, 1.21 mmo af f or ded
0.34 g of tte;a-bléﬁmswedl bgoll()@mmcﬂbambfwﬂlagfmgmheptqcedﬂr@l\iﬁ)ixarﬁﬁleg(&/); (MF1) =

586. 3+1. 23 - 5-B . 0 _
s- (4- et hoxyﬁ&gﬁw'ﬁ& seieaures R dust Asreanings arrity REMSY; 769 %My Dari ne 30
572.3+1.
10 ,
d) 4-[2,4-Bis-(4-carbamimidoyl-benzyloxy)benzoylamino]-cyclohexyl-amine

Using 4-[2,4-bis-(4-ethoxycarbonimidoyl-benzyloxy)benzoylamino]-cyclohexyl-
amine (0.61 g, 1.06 mmol) and following the procedure of Example 1(e) afforded 0.24 g
15  of the required product. Percentage purity (HPLC): 97.52 %, (LCMS): 96.14 %. 'H
NMR (DMSO-dg): 6 1.10 (2H, m), 1.35 (2H, m), 2.85 (4H, m), 2.9 (1H, m), 3.6 (1H,
m), 5.3 (4H, d), 6.75 (1H, d), 6.9 (1H, s), 7.7 (3H, m), 7.75 — 8.0 (8H, m), 8.35 (1H, d),
8.7 (2H, brs), 8.95 (2H, s), 9.1 (2H, brs), 9.2-9.5 (7H, s).

20 Example 80.
2-{1-[2,4-Bis-(4-carbamimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl} -ethyl-

amine

a) {2-[1-(2, 4-Dihydroxy benzoyl)piperidin-4-yl]ethyl}carbamic acid tert-butyl

25 ester

2,4-Dihydroxy benzoic acid (1.25 g, 8.11 mmol) and (2-piperidin-4-yl-ethyl)-
carbamic acid tert-butyl ester (1.85 g, 8.11 mmol) and other reagents as described in
Example 9(e) were used to afford 1.13 g of the required product. 'H NMR (DMSO-de):
30 61.05(2H, m), 1.25 (2H, m), 1.4 (9H, s), 1.65 (2H, m), 2.75 (2H, m), 2.95 (2H, m),
3.15 (1H, m), 4.0 (2H, m), 6.24 (2H, m), 6.78 (1H, m), 6.9 (1H, d), 9.6 (2H, brs).



WO 2010/ 133748PCT/ F12010/ 000031 135 0.17 g of the required product.
Percentage purity (HPLC): 96.25 % (LCMS5): 97.96 % |IH NWR (DVBO-d6): .5
1.05 (2Hwohorok3®fsl. 8(511, m, 2.8 (4H m, 3.5 (1H mpcrAutbidddiosim . 5. 25
(4H, s), 6.60 (2H, s), 6.8 (1H, brs), 7.65 (4H d), 7.85 (6H, d), 9.4 (7H,
s). SExanple 77. N-(4-Am no cycl ohexyl)-3, 5-bis-(3-carbam m doyl

benzyl oxy) benzam de a) 3,5-Bis (3-cyano |3enoxy) benzoic acid ethyl ester
103, 5- Di hydroxy benzoic acid ethyl ester (1.45 g, 7.95 nmol) and

3- brononet hyl - bp€ng b2, 4Bik-€4-¢fand3bedzyldty)Benopl]piparidinot-Yig ethy Beugbahie adkl
described in Exanple 75(a) were used to afford 2.3 g of the required
product . 1HGGRUYINSD d6): 1.15 (3H, t), 4.15 (211, q), 5.3 (4H s), 7.0
(1H, s), 7.18 (2H, s), 7.64 (4H, d), 7.86 (414, d). 15b) 3,5-Bis (3-cyano
phenoxy) benzoi ¢ acid 2.3 9 (5.98 mol) of 3,5-bis (3-cyano

phenoxy) benzoi ¢2-4t4(2 4eDﬁyHroaytbenzoy&)pip¢yidhE4-yH etiyl) szirhgntcmeicbteudmﬂylreetenf

(it 95 el Pet] Rl sty Siciomefiv S¥oniftls B 25 24 manqryand b 50"
c) {4-[3,5- %a@er(t@aﬁ@&%é@lqn&hﬂﬁpl@ ‘hﬂél)zwé&le%ﬁédlg]a@ﬁbﬁd Db@‘d’ﬁth@?&qﬁﬁ@ﬂ c acid
tertbutyl ester 3, 5-Bis (3-cyano phenoxy)benzoic acid glsmé ‘?éﬁ)( 36 nmol )

¥

and (4-am nﬁméyétld'INMKé s) @a)rﬁdrﬁi:(s BH 2tleH, By (3 42 4, 3.36

| d ford
1755 o ¢ P aPEs (o, EFtALRER 3 ARERRER QrE G YEIE 5 P8g il O
s), N 8 (4118 (BH, m3. 72816(2111,]3;1) m, 3.70 (111, n), 5.25 (411, s), 6.74 (lH
m, 6.86 (H, s), 7.16 (2H, s), 7.64 (211, t), 7.82 (411, t), 7.94 (2H s),

8. 22 (1]—9 d) 30 ~d) 4-[3,5-Bis (3-ethoxycarbonini doyl
benzyl oxy) benzgyb afgipal BiqhAacsxytABbAidoyl-benzyloxy)-benzoyl]-piperidin-4-yl} -
ethylamine ..

Using (2-{1-[2,4-bis-(4-cyano-benzyloxy)benzoyl]piperidin-4-yl } ethyl) carbamic
15  acid tert-butyl ester (1.3 g, 2.18 mmol) and following the procedure of Example 1(d)
afforded 0.52 g of the required product. Percentage purity (LCMS): 71.2 %, (M+1) =
586.3+1.

d) 2-{1-[2,4-Bis-(4-carbamimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl}-ethyl-

20 amine

Using 2-{1-[2,4-bis-(4-ethoxycarbonimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl}-
ethylamine (0.52 g, 0.88 mmol) and following the procedure of Example 1(e) afforded
0.19 g of the required prdduct. Peréentage purity (HPLC): 90.96 %, (LCMS): 98.53 %.
25 '"HNMR (DMSO-dg): 8 1.0 (1H, m), 1.30 (1H, m), 1.5 (3H, m), 1.7 (1H, m), 2.7 (4H,
m), 2.9 (1H, m), 3.4 (1H, m), 4.5 (1H, m), 5.30 (4H, d), 6.65 (1H, d), 6.8 (1H, s), 7.15
(1H, m), 7.7 (7H, m), 7.85 (4H, d) 9.2 (4H, s), 9.35 (4H, s).

Example 81.
30 N-(4-Amino cyclohexyl)-2.4-bis (3-carbamimidoyl benzyloxy)benzam1de

Intermediate (a) is the same as in Example 79(a).



WD 2010/ 133748PCT/ F12010/ 000031 136 Using (4-[3,5-bis(3-cyano

benzyl oxy) benzoyl am no] cycl ohexyl I carbam ¢ acid tertbutyl ester (1.33 g,
2. 3 mmol )wend1diab1i4ewi ng t he procedure of Exanple 1(d) aPCombmdo/tods g of
the required product. Percentage purity (LCVS): 14.8 % (Mt1l) = 572. 3+1.
5e) N-(4-Am no cycl ohexyl)-3, 5-bi s-(3-carbam m doyl benzyl oxy)benzam de
Usi ng 4-[3,5-Bi s (3-ethoxycarboni m doyl 18@nzyl oxy) benzoyl ani no]

cycl ohexylam ne (0.91 g, 1.58 mml) and follow ng the procedure of Exanple
1(e) afforded 0.16 g of the required product. Percentage purity (HPLC) :
98.81 % (LCMB). 97.40 % 10NMR (DMBO-d6): 6 1.4 (4H, m), 1.9 (4H, m, 3.0
(111, m), 3.70°) E‘HLZ 15-63-9pang bi%?%‘/) gm@ytawpﬂgqlolwxﬁ}%rtﬂpl%eqd terty (211,
t), 7.80 (%tylte)ster7-9 (5H, s), 83 (1H, m, 9.4 (8H, s). Exanple 78. 2- {1-
[3,5 -B is-(3 -carbam m doyl - benzyl oxy) - benzoyl ] -piperidin-4-yll-ethyl- 15
amne Internediates (a) and (b) are the same as in Exanple 77. c)

aci 0 20er - bty GoTaRrory eala e RS A BB LR R (TR R o
1.68 mmol ) mnﬁﬂolf)m—bfﬂnﬁmﬂetwlsdemamg@(pm,w.@@hﬂlélﬁmaﬂér%a fs8fs

(0.383 g, 1.68 mo and ot her reagents as deScribed in Ex wer e

|
Coed Lo a 1ismeriipagn Fapplo tSereanseado sfotlo.qS enin muRramBOIGET NBR - 25
2H, , 1. L1 S ) ’ 7 ] +9 ,
(o (D N0 4 G D T 308 gy, S OhE y Bss (Bl Sbs 1)

7.82 (4H, n§H, 9), 842((2H1m),9.9 (1H, s), 7.7 (M, m), 7.85 (4H, m), 7.94 (1H, s), 8.04 (1H, s). -

2-(1-[3,5-Bi s-(3-ethoxycarboni m doyl - benzyl oxy) - benzoyl] - pi peri di n-4-yl 130
et hyl am’ne WD 2010/ 133748PCT/ F12010/ 000031

c) 4-[2,4-Bis-(3-ethoxycarbonimidoyl-benzyloxy)benzoylamino]-cyclohexyl-amine

Using {4-[2,4-bis-(3-cyanoben2yloxy) benzoylamino]cyclohexyl} carbamic acid
tert-butyl ester (0.75 g, 1.29 mmol) and following the procedure of Example 1(d)
15  afforded 0.32 g of the required product. Percentage purity (LCMS): 90.7 %, (M+1) =
572.3+1.

d) 4-[2,4-Bis-(3-carbamimidoyl-benzyloxy)benzoylamino]-cyclohexyl-amine

20 Using 4-[2,4-bis-(3-ethoxycarbonimidoyl-benzyloxy)benzoylamino]-cyclohexyl-
amine (0.32 g, 0.55 mmol) and following the procedure of Example 1(e) afforded 0.08 g
of the required product. Percentage purity (HPLC): 95.22 %, (LCMS): 93.7 %. '"H NMR
(DMSO-ds): 6 1.2 (2H, m), 1.40 (2H, m), 1.9 (4H, m), 2.95 (1H, m), 3.7 (1H, m), 5.35
(4H, d), 6.75 (1H, d), 6.9 (1H, s), 7.7 (5H, m), 7.85 (7H, m), 9.1-9.4 (8H, s).

25

Example 82.
2-{1-[2,4-Bis-(3-carbamimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl}-

ethylamine

30 Intermediate (a) is the same as in Example 80(a).



137 Using (2- { 1- [3 ,5-bis-(3 -cyano benzyl oxy) benzoyl ] pi peri di ne-4-y1
ethyl)carbam c acid tert-butyl ester (0.65 g, 1.09 mmpl) and foll ow ng the
pr ocedur ewvof2otexaepke 1(d) afforded 0.43 g of the requiredTpimdaainost
Percentage purity (LCM5): 36.1 % (M+l) 586.3+1. 5 e) 2-

{143, 5- Bi s- ( 3- car bam m doyl - benzyl oxy) - l%iqzoyThpi peridin-4-yl) - ethylamne
Usi ng

2-{1-[ 3, 5- bi s-(3- et hoxycar boni m doyl - benzyl oxy) - benzoy1] - pi peri di n-4-y1}- 1
0 ethyl ami ne (B) @{1[2,9-Big3rayan) banslokelbenxdyligietidinp4-gnediyearbima@mp! e
1(e) afforded 0.081 of the required product. Percentage purity (HPLC):
97.84 % @ﬁs‘j“@é 6 % 1H NWVR (DVSO-d6): 8 1.0 (211, n), 1.50-1.6 (4H,
m, 1.75 (1H m, 2.7 (1H m, 2.8- 3.0 (4H, m, 4.45 (1H, m, 5.4 (4H s),
6.6 (2H, s), 6.8 (111, brs), 7.65 (2H, m), 7.75 (6H, brs), 7.9 (2H, s),
9.45 (8H, s). {5[ERadpbiyd@xyRefzbyhpipandin-4-yljethyl}carbamic acid tert-butyl ester

4 (2, 0 ey B Pat Th e hRr oD Gt ol direst er 20

2, 4- Di hydr oxyg mgscue@cmfeudn@%m &75 whize (%8 t aBOfd {45 gmfm: eygtahexyl) -
carbam c aci d tert blﬂ@{ ester gl 10. 38 mmol ) ot her 'reagents as

descri bed i Progug M éé)u§éd’f ObL, ak der@HOd))Q QJ(I(H mn 8.9 édidi myd

product. 1 ( (

(1h . %%ﬂ%‘”@@nﬁﬁﬁ% e 7T, B B 7% éﬂbﬂs?%
(111, s), 10H)n()1T162 BHsH), 7182, dLI718 (3H,Sn), 7.95 (1H) s} 4[ 2, 4- Bi s- (4-cyano
benzyl ﬁ)y) benzoyl am no] cycl ohexyl | carbam ¢ acid tertbutyl ester

30[ 4- (2,4- Di hydr oxy benzoyl am no) cycl ohexyl]carbam c acid tert-butyl ester
(0.95 g, 2.71 gnpl)- (2801 bramR i 1) and
ot her reagent sagz; descr i bgd in g&;ﬁtﬁ%ﬁ g@?lgwﬁgﬁgé@}ﬁéﬂ%ﬁ g%Il}mmg of
the requir edthgamingct. 1H NVR WO 2010/ 133748PCT/ F12010/ 000031 138
(DVSO-d6): 8 1.20 (5H, m, 1.4 (911, m, 1.75 (4H m, 3.6 (1H m, 5.3
(4H, s), 6.7 (1H, s), 6.85 (111, s), 7.35 (2H, d), 7.5 (1H, s), 7.75 (4H,
d), 7.9 (4H, SUsing (2-{1-[2,4-Bis(3-cyanobenzyloxy)benzoyl]piperidin-4-yl}ethyl) carbamic

15  acid tert-butyl ester (1.15 g, 1.93 mmol) and following the procedure of Example 1(d)
afforded 0.41 g of the required product. Percentage purity (LCMS): 62.5 %, (M+1) =
586.3+1.

d) 2-{1-[2,4-Bis-(3-carbamimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl }-ethyl-

20 amine

Using 2-{1-[2,4-bis-(3-ethoxycarbonimidoyl-benzyloxy)-benzoyl]-piperidin-4-yl}-
ethylamine (0.41 g, 0.69 mmol) and following the procedure of Example 1(e) afforded
0.16 g of the required product. Percentage purity (HPLC): 91.53 %, (LCMS) 95.59 %.
25 'HNMR (DMSO-dq): 5 0.9 (2H, m), 1.25 (2H, m), 1.5 3H, m), 1.75 (1H, m), 2.8 (3H,
m), 2.9 (1H, m), 3.4 (2H, m), 4.5 (1H, m), 5.25 (3H, d), 6.55 (1H, s), 6.7 (1H, d), 6.9
(IH, d), 7.3 (1H, m), 7.8 (8H, m) 7.9 (1H, s), 9.25 (3H, d), 9.4 (3H, s).

Example 83.
30 4-[3-(4-Aminomethyl phenoxy)-5-(4-carbamimidoyl phenoxy)benzoyl]-1-

carboxylic acid ethyl ester



c)
4-[ 2, 4- Bi s- (4- et hoxycar boni m doyl - benzyl oxy) benzoyl am no] - cycl ohexyl - am ne

Usi ng {4-Wwa.2610pi357464- cyanobenzyl oxy) benzoyl am no] cycl opexidoigegobam ¢ aci d
tert-butyl ester (1.2 g, 2.06 nmol) and follow ng the procedure of Exanple

1(d) afforded 0.61 g of the required product. Percentage purity (LCVS):
56.9 % (M+l) = 572.3+1. d) 142

4-1 2, 4- Bi s- (4- car bam m doyl - benzyl oxy) benzoyl am no] - cycl ohexyl - am ne Usi ng
442, 4- bi s- (4- etthersiedmitd3qh) Nicylangl thdeimdeydsan FxBmprs. ami nol - cycl ohexyl - ami ne
(0.61 g, 1.06 nmmol ) and follow ng the procedure of Exanple 1(e) afforded
0.24 g 15 of the required product. Percentage purity (HPLC): 97.52 %

LCVS) ;- 96. 14 ; 14, ; 411,
(19D, 05 DB shabdfiidb sty o Sitgeie
7.7 (314, mythylres®d - 8.0 (8H, n), 8.35 (1H, d), 8.7 (211, brs), 8.95 (2H,
s), 9.1 (214, brs), 9.2-9.5 (7H, s). 20Exanple 80. 2- {1- [2,4-B i
S- (4-carbam m doyl - benzyl oxy) - benzoyl] -piperidin-4-yll-ethyl- am ne
a) {241-(2, 4- M&&Y Bbq NZ QYR IRH) ivis ﬁd&eﬂtﬂaﬁsﬁﬁﬁhk&lﬁﬁ@@& §-[544 @yanod

tert-butyl 25ester 2, hydroxy benzoic acid
(2- pi peri di nhenow)%hmm)iy b@@pmﬂmcraamcd-qaequybgwdeémleﬂel((i)585 1g26 8.11

) a0 AR, BN g BBV RO R o1
(214, m, LA "Eﬂ'ﬁn Bgar aﬁpa@ﬁu:{ Mr 50'1)51 @d?(fgeﬁ %I‘:ﬂs pﬂé);sur@foQS H Z‘hé reddlion 3. 15

111, 4.0 6.24 (21 9.6 (214,
E)r s) . 2@1@%@3\3@@9@@@4 f’é}wﬂdbmslz cq_lég gpad T Thefil n%raze was falzcemrseefi to

s (4-cyano- heiav) #x ¥t e ReqbiehphRftct HhithArathis€d Y AP @) Gifhbihuk@Ed - buty!
purification. Percentage purity (LCMS): 74.3 %, (M+1) = 399.1+1.

e) 4-[3-(4-(tert-Butoxycarbonylaminomethyl)-phenoxy)-5-hydroxybenzoyl]-

15  piperazine-1-carboxylic acid ethyl ester

(Boc),0 (0.24 g, 1.1 mmols) was added slowly with stirring to 4-[3-(4-aminomethyl
phenoxy)-5-hydroxy benzoyl|piperazine-1-carboxylic acid ethyl ester (0.4 g, 1.0 mmbls)
in 1,4-dioxane and water ( 1 :1) and stirring was continued for 3 h at RT. The reaction

20  mixture was quenched with ice cold water and extracted with ethyl acetate. The organic
layer was washed with water followed by brine and dried over anhydrous sodium
sulphate and concentrated to afford 0.3 g of the required product.

'H NMR (DMSO-dg): & 1.20 (3H, 1), 1.4 (9H, s), 3.5 (8H, ms), 4.2 (4H, m), 6.38 (2H,
‘d), 6.48 (1H, s), 7.02 (2H, d), 7.28 (2H, d), 7.4 (1H, m), 9.8 (1H, s).

25

f) 4-[3-[4-(tert-Butoxycarbonylaminomethyl)-phenoxy]-5-(4-cyano-phen0xy)-

benzoyl] piperazine-1-carboxylic acid ethyl ester

Using 0.3 g (0.6 mmol) of 4-[3-(4-cyano phenoxy)-5-hydroxy benzoyl]piperazine-
30 1-carboxylic acid ethyl ester and 4-fluorobenzonitrile (0.19 g, 1.5 mmol) and following
the procedure of Example 42(b) afforded 0.38 g of the required product. '"H NMR



{241- (2, 4-D hydroxy benzoyDpi peridin-4-yl]ethyl}carbamc acid tert-butyl
ester 5(1.13 g, 3.1 mmol ) and 4-brononet hyl -benzonitrile (2.43 g, 12.4
mmol ) andwotznervi3smagents as described in Exanpl e 75(a) wereiesedovnn af f ord
1.3 g of the required product.NVR (DMSO-d6): 8 1.35 (811, s), 2.1 (41-1,
s), 2.9 (311, m), 4.55 (411, d), 5.25 (311, s), 5.5 (2H, t), 6.8 (111, m,
7.3 (1H, d), 7.4 (111, d), 7.5 (4H, d),14366 (1H, d), 7.8 (311, n), 7.86
(211, m. 10 c) 2- {1- -

[ 2,h4|- Bi s- (ADNMBOMYRE hD (B H] tloyd (NEREA. DY, he B m)j PSS (2, iy 4y0512H,

et hyl am ne in

(2-1142, 4- D413 BJcd SRABH By T b 4P ok 736 68 & AL I TSE P bami ¢ 15
acid tert-butyl ester (1.3 g, 2.18 mmpl) and followi ng the procedure of
Exanple 1(d) afforded 0.52 g of the required product. Percentage purity
(LCVB): 71.2 %) 4-M+-@-Amib@6etByIphenoxy)-5-(4-ethoxycarbonimidoyl phenoxy)benzoyl]
2-{1-[2,4-Bi.s- (4-car bam m.doyl - bepzyl oxy) - benzoy1] - pi peri di n-4-y11-et hyl 20
am ne > Usqlﬂedgzzpe'?f?r %C- %‘i}{dggé'ﬁ‘? ¥hoxycar boni m doyl - benzyl oxy) - benzoyl ]
-piperidin-4-yl1l1 - ethylam ne (0.52 g, 0.88 mmvol) and follow ng the
procedure of Exanple 1(e) afforded 0.19 g of the required product.

Per cent age purisipg ¢4P€(tertdpt@gcgponylanmomeds/ 5phepoxgls-(A-sivRo(IbRBOYI6) : 8

1.0 (1H m . i .3H,. , 2. 7(41-4 .9
(111, ., "perpif byt ia T buf 058 e O byl thioTlresfe
s), 7|. 15 (Jpldcedu)(e,ofExZn{de'ﬂ (dlb’r)%'or'ﬁe?)ﬁ.lqlgl'd)f gﬂé re(ﬂgﬂec{ ﬂﬂgdua) P%rgenl'ifge(pﬁ&iiy s).
Exanpl e 81. 30 4- Am no cycl ohexyl)-2.4-bis - car bam m doy
benzyl 69y) 6@% &E"]lrl}ﬁ’t@ﬁ[héd_‘l %1‘{6e2*(1a) is the sane as in Exanple 79(a). WO
2010/ 133748PCT/ F12010/ 000031 140 b) (4] 2, 4-Bis-(3-cyano benzyl oxy)
benzoyl am no] cycl ohexyl }carbam c acid tertbutyl ester

h) 4-[3-(4-Aminomethylphenoxy)-5-(4-carbamimidoyl phenoxy)benzoyl]-

piperazine-1-carboxylic acid ethyl ester

15 Using 4-[3-(4-aminomethyl phenoxy)-5-(4-ethoxycarbonimidoyl phenoxy)-
benzoyl]piperazine-1-carboxylic acid ethyl ester (0.17 g, 0.31 mmol) and following the
procedure of Example 1(e) afforded 0.07 g of the required product. Percentage purity
(HPLC): 97.62 %, (LCMS): 94.31 %. '"H NMR (DMSO-d): & 1.2 3H, 1), 3.35 (2H, m),
3.55 (2H, m), 3.9 (6H, m), 4.1 (2H, q), 6.8 (1H, s), 6.85 (2H, m), 7.20 (2H, d), 7.3 (2H,

20 d),7.5(2H, d), 7.9 (2H, d), 8.2 (3H, brs), 9.1 (2H, s), 9.3 (2H, s).

Example 84.
N-(4-Amino cyclohexyl)-3-(4-aminomethyl phenoxy)-5-(4-carbamimidoyl

phenoxy) benzamide

25
Intermediates (a) — (c) are the same as in Example 49.
d) {4-[3-[4-Aminomethylphenoxy]-5-hydroxybenzbylamino]cyclohexyl} carbamic
acid tert-butyl ester
30

Using {4-[3-(4-cyano-phenoxy)-5-hydroxy-benzoylamino]-cyclohexyl}-carbamic
acid tert-butyl ester (2.0 g, 4.43 mmol) and following the procedure of Example 83(d)



5[ 4- (2, 4- D hydroxy benzoyl am no) cycl ohexyl] carbam c acid tert-butyl ester
(0.85g, 2.42 mmol) and 3-brononet hyl - benzonitrile (1.89 g, 9.68 nmmol) and
ot her reagoenvry/@sr4descri bed in Exanple 75(a) were used totafifoos/cho3175 g of

the required product. Il NWVR (DMSO-d6): 6 1.4 (9H, s), 1.75 (411, m, 3.15
(1H, m, 3.65 (211, m, 4.55 (1H m, 5.25 (411, s), 6.72 (2H, m, 6.9 (1H,
s), 7.7 (6H, m, 7.85 (4H n), 7.94 (1H144), 8.04 (1H, s). 10 C)

442, 4- Bi s- ( 3- et hoxycar boni m doyl - benzyl oxy) benzoyl am no] - cycl ohexyl - am ne

Usi ng {4- [Za%ﬁbéiﬁig@iyhélﬁdqaﬁwbmwdt M@RKBMS@M@XGII@@WIH}) tar(bHM); acid
tert-butyl ester rocedure of Exanple

1(0) 1 salt ERal, 52 gl A ié @@qm)r S8 et 8 Bt S B CET e To P vy

90.7 % T30
4-12, 4- B| s carg %algloyl( Igen)zyl oxy) benzoyl am nc] - cycl ohexyl - am ne
20Usi ng

?o[éz‘*g 0. 55 Pt LR By PPy R B BE BHEP oY - Sy S I dod
0.08 g of tmlmu%ggc%aﬁﬁ@mten Bﬁ,p@f&age purity (HPLC): 95. 22 % (LCWVB):
93.7% | HNVR ( 2 (2 , 1.40 (211, m, 1.9 (4H m, 2.95

(111, m, 3.7 (1H, ,535(411 d), 6.75 (111, d), 6.9 (111, s), 7.7 (5H,

, 7.85 (711, 2

g)-(l- [ 2, 45 Bi s- P@’ga%bé%gz&ﬁgnqw %fs{#z[)? [gxalsl Eé@{ﬁ&@f plyéesrlllyélmxy}?enﬁoplet hyl am n
S WDI 201% éﬁ&%}k&%ﬁéﬂl}zg@rﬁéﬁ&%&meﬂﬁbhtyl esﬂgb ar_(de({clar{éxQdﬁddBGOsXK?-glg}zmo

enzyl ox enz [ erj di p- e car cid tert t st er
{211y(2<y B“r@g%"éxfl %iﬁlgd%rﬁ%ﬁ\r? %n@JFgg%ﬂMﬁaf 15 g € E%/?ﬂ“?fs t-butyl
ester (1. 05;[)1%11& BN (DMETLA): Qfl@”(@[lieh{)éx.zﬂ%ﬁsﬁ,%;,'ltgkm h 325028, mh13.9
mol ) and ot her reagents as described In anpl e were used to afford
1 15 g of t{dl,mghilp €2Hpho6ldé (1H.1046. R DMEO(EH) 9), 75013H dRIL5 (@H,dR. 1 (2H,

2.6 (1 2.9 1H m, 4.5 (2H, m, 5.2 (4H, s), 6.7
(211 d), Wé?‘(‘ﬂri) §&§5Am7‘ @9(83(14@8)8 7.52 (1H, m). 7.62 (3H, d), 7.7
(2H, d), 7.8 (5H, m, 7.95 (111, s).

15 f) {4-[3-[4-(tert-Butoxycarbonylamino methyl)phenoxy]-5-(4-cyano phenoxy)

benzoylamino]cyclohexyl }carbamic acid tert-butyl ester

Using 1.4 g (2.51 fnmol) of {4-[3-[4-tert-Butoxycarbonylaminomethylphenoxy]-5-
hydroxybenzoylamino]-cyclohexyl} carbamic acid tert-butyl ester and 4-fluoro-
20  benzonitrile (0.76 g, 6.27 mmol) and following the procedure of Example 42(b)
afforded 1.53 g of the required product. 'H NMR (DMSO-dg): 6 1.3 (4H, m), 1.4 (18H,
s), 1.8 (4H, m), 3.2 (1H, m), 3.7 (1H, m), 4.15 (2H, d), 6.72 (1H, d), 7.20 (1H, s), 7.06
(2H, d), 7.18 (2H, d), 7.28 (2H, d), 7.38 (3H, d), 7.86 (2H, s), 8.3 (1H, d).

25 g) 4-[3-(4-Amino-cyclohexylcarbamoyl)-5-(4-aminomethyl-phenoxy)-phenoxy]-

benzimidic acid ethyl ester

Using {4-[3-[4-(tert-butoxycarbonylamino methyl)phenoxy]-5-(4-cyano phenoxy)
benzoylamino]cyclohexyl }carbamic acid tert-butyl ester (1.53 g, 2.32 mmol) and
30 following the procedure of Example 1(d) afforded 1.15 g of the required product.
Percentage purity (LCMS): 33.53 %, (M+1) = 502.2+1.



10 c) 2- { 142,4-Bi s-(3
- et hoxycar boni m doyl - benzyl oxy) - benzoyl] - pi peridin-4-y1) - ethylam ne Using

(2- {142, %oBofi33myanobenzyl oxy) benzoyl ] pi peri di n-4-yl | eciyioi6éiobam c 1 5
acid tert-butyl ester (1.15 g, 1.93 nmol) and follow ng the procedure of

Exanple 1(d) afforded 0.41 g of the required product. Percentage purity
(LCVB): 62.5 % (M+l) = 586.3+1. d) 2- {146 [2, 4-Bi

s- (3-carbam m doyl - benzyl oxy) - benzoyl] -piperidin-4-yll-ethyl- 2 0 am ne
Using 2- { 1- h) N-(4-Aminocyclohexyl)-3-(4-aminomethylphenoxy)-5-(4-carbamimidoyl

[ 2, 4- bi s- (3- et hoxycar boni m doyl - benzyl oxy) - benzoy% pi peridin-4-yl1 } -

et hyl ani ne Pplengxypengamside mpl ) and fol | owi ng the procedure of Exanple 1(e)
afforded 0.16 g of the required product. Percentage purity (HPLC): 91.53 %
(LCMS) 95.59 % 25 IH NWVR (DMSO-d6): 6 0.9 (214, m, 1.25 (2H, m, 1.5 (3H,
m, 1.75 (1H, Uing3-[8-(@3irhinoAcyclahéylchibhmoy));5-81-dm{ndhhethyl-phéndxy}-phtnoxy]- 5. 25

H, . 8 (8H,
70 (LHS ) Pergmdic idebigestes (411 81358 eytolbimdbilonisg | éé%»cte@meﬁwwet Wi

phenoxy) - 5- {@y g@sadD thdPRE B Pro8EE OVekbentageGRTH dopthyl ester
B D015) 153G L AR SR tleglined prodid ekl enks e %ML@ 9A L ot ot

i n Exanpl e GEMS): 9688 %- TBNMR AaMberdi)h§ I1.45HéHoRy ). 96(4H'dnb>330 (1H, m), 3.7

L ool o) PbE 0 G SRS 6. 8 L T, SRS RS P b, &
phenoxy) - 5- N84k W) P& D2 L] Heé)p8HZ 1 Med), 9.0anHOMK), 903 @¢i,d).et hyl ester (0.5 g,

1.26 mmol s) dissolved in nethanolic amonia (50 mM) and the reaction
nmi xt ur das heat ed

Example 85.
(4-{3-(4-Amino-cyclohexylcarbamoyl)-5-[4-(N-hydroxycarbamimidoyl)-
phenoxy]-phenoxy }-benzyl)-carbamic acid ethyl ester

15 Intermediates (a) to (d) are the same as in Example 84.

e) (4-{3-[4-(Ethoxycarbonylamino-methyl)-phenoxy]-5-hydroxy-benzoylamino}-

cyclohexyl)-carbamic acid tert-butyl ester

20 To 1.0 g (2.19 mmol) of {4-[3-(4-aminomethyl-phenoxy)-5-hydroxy-benzoyl-

‘ amino]-cyclohexyl}-carbamic acid tert-butyl ester, dissolved in 5 ml of THF, 0.13 g
(5.47/ mmol) of sodium hydride was added at 0 °C and the mixture was stirred for 15
min at same temperature. 0.26 g (2.40 mmol) of ethylchloroformate, dissolved in 2 ml
of THF, was added dropwise to the stirred solution during 10 min and then the reaction

25  mixture was stirred at RT for 6 h. After raction completion, solvent was removed under
reduced pressure and the obtained residue was dissolved in 200 ml of ethyl acetate.
Organic layer was washed with (3 x 100 ml) of brine followed by water (2 x 100 ml).
Organic phase was dried over anhydrous sodium sulphate and concentrated under
reduced pressure to afford 0.56 g of required product which was used for the next step

30  witout further purification. Percentage purity (LCMS): 59.7 %, (M+1) = 527.2+1.



to 50 Cin Paar apparatus under 50 Psi hydrogen gas pressure for 3 h. The
reaction 10 m xture was cooled and filtered through celite pad. The
filtrate woeomonsagtrated to afford 0.4 g of the requiredrpimductoosnhi ch was
used for the next step without further purification. Percentage purity
(LCVMB): 74.3 % (Mrl) = 399. 1+1. e)

443- (4- (tert-But oxycar bonyl am nonet hyp- ddénoxy) - 5- hydr oxybenzoyl] -

15pi perazi ne-| -carboxylic acid ethyl ester (Boc)20 (0.24 g, 1.1 mmol s)

was added sl OWf)y(4A/{3-b4-€§f§1ﬂd—j)lﬁtglok9)-9{4-36tﬁdkyaﬂ%ﬁﬂymhhﬂm%??q9h¥ho hydr oxy
benzoyl | pi perazi ne-|-carboxylic acid ethyl ester (0.4 g, 1.0 mmols) in

1, 4- di oxanebenray\aing} -qycloheiyl)-sargamiq acid ég—'msl ¢s6hti nued for 3 h at RT. The
reaction 20 m xture was quenched with ice cold water and extracted with
ethyl acetate. The organic |ayer was washed with water followed by brine

and dri ed over UsinpWdreond .&omimeol) cfi(dg3adg Edhctycabagidmiabanethyl )-phémixg]-6- 3 ¢
of the requjred oduct. . N Oode):. 1.20 (311, t), 1, 911, s), 3.5
(81, m; ? h)"go’(}gflﬁnzﬁil, .Oéschﬁ//%%bf?f%m%“(‘ﬁwg@ﬁ e?@%)?“‘% ‘kﬁ,‘lg’{f;, 7. )28
(211, d), 7béhz()ﬂi|t'ﬁle@.82 %; 86§ Hinel) and fogféwing thE)procedure of Example 42(b)

4-[344-(tert-Butoxycarbonyl am noiet hyp- phenoxy] - 5- (4- cyano- phenoxy) -
benzoyl ] pi pléerded 61 [g-of shewsgyir¢dpradud. Raregntagepueity (LCMS): 450sYongMo1B=g (0. 6
mol ) of 4- gfx[gfll cyano phenoxy) -5-hydroxy benzoyl ] pi perazi ne301- car boxyli c
acid ethyl éster ‘and 4-fl uorobenzonitrile (0.19 g, 1.5 nmol) and foll ow ng
the procedure of Exanple 42(b) afforded 0.38 g of the required product.
1IHNVR WO 2010/133748PCT/ F12010/ 000031 143 ( DMBO- d%): 6 1.2 (3H, t), 1.4
(9H, )10 3. 3 (9H4-1[4-Ethoyygarbonyipming-methybrphepgxylb-gs(N-bygrowy | 4. 15 (211,

, 6.84 (3 i . . (411 ) . : :
Q) 443 (o oo piosgl benko P bl b B e e 1
5pi perazine-1 -carboxylic acid ethyl ester Usi ng
4-[3-[4-(tert- b l.am t hyps -5-(4- - -
?el[nlzo[y! ] (pfﬁaﬁoﬁkﬁéﬁf ﬁ%ao?{z; ""%‘.%ﬁg&@?gﬂ@i—fﬁsgé:@%%%ﬁ@%ﬁ?%% anc

ol fown ylaEao-nge -BiSHBRY b lamhnddt hl - i e
pr oduct . gP_er ce(g{ age pur iﬂ'?{/) 10 (L&@ﬁs) X %1. 7 (&;@?I\/H%}lzczgza l2c+1?21 t%ﬁoéﬂrt]ﬂ
4- [ 3- (4Ani ‘?"F(tﬁ‘ié)tﬂyg ek )gxd((ﬁh@;g@&ggﬁﬁs ,wea@yq;ed to atford 0.68 g of the required
phenoxy) bengayld:Phiedade Wity GRMSK Wi, 20191 AL By] 3 8Bt er

h) (4-{3-(4-Amino-cyclohexylcarbamoyl)-5-[4-(N-hydroxycarbamimidoyl)-
phenoxy]-phenoxy }-benzyl)-carbamic acid ethyl ester
20 ' ‘
Using (4-{3-[4-(ethoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy
carbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester
(0.68 g, 1.02 mmol) and following the procedure of Example 9(d) afforded 0.28 g of the
required product. Percentage purity (HPLC): 97.5 %, (LCMS): 96.6 %. '"H NMR
25 (DMSO-dg): 6 1.24 (3H, t), 1.38 (4H, m), 1.92 (4H, m), 3.0 (1H, m), 3.8 (1H, m), 4.00
(2H, q), 4.20 (2H, d), 6.88 (1H, s), 7.06 (2H, d), 7.22 (2H, d), 7.32 (4H, m), 7.65 (2H,
m), 7.78 (5H, m), 8.18 (1H, d), 11.0 (1H, brs).

Example 86.
30 4-[3-(4-Aminomethylphenoxy)-5-(octahydroquinoline-1-carbonyl)-phenoxy]-

benzmidine



1 5Usi ng 4-[3-(4-am nonet hyl phenoxy) - 5- (4-ethoxycarboni m doyl phenoxy) -
benzoyl ] pi perazi ne-| -carboxylic acid ethyl ester (0.17 g, 0.31 mvol) and

f ol | owi ngwbhe1opizefagdur e of Exanple 1(e) afforded 0.07 gpef/rdgosmesil red
product. Percentage purity (HPLC): 97.62 % (LCVS): 94.31 % NVR (DVSO d6):

8 1.2 (311, t), 3.35 (2H, m, 3.55 (2H, m), 3.9 (611, m), 4.1 (2H q), 6.8
(111, s), 6.85 (211, ), 7.20 (211, d), 1473 (211, 20d), 7.5 (211, d), 7.9
(211, d), 8.2 (311, brs), 9.1 (2H, s), 9.3 (2H s). Exanple 84.

N-(4- Ami no cyclriithediates3a) ArdaB) Mok ke LHR ERAMpreDFA 4- car bani ni doy!|
phenoxy) benzam de Internediates (a) - (c) are the sanme as in Exanpl e 49.

d) {4-[344- Am nonet hyl phenoxy] - 5- hydr oxybenzoyl am no] cycl ohexyl | carbam c

SRUNERLEE S T
(4H, m), 32 111 n, 3.7 (3H n') 6.48 (1H, s), 6.78 (1H d), 6. (1H
{SL’[EAS ert - g%m(‘&)? o ééwwgié% &1@5%%69&9](1 %gh%?mwéﬁ%gh%%]

cycl ohexyl } ﬁ%l%@%%%dlﬁtﬁﬁlbf)%ﬂﬂhe?% géntyﬁé @&cﬁ & 9 Sﬁmf?

{44344- anlnonethylphenoxy] 5-hydr oxybenz y - anlno cycl car anlc
aci d tert - busegito efforr1.6.g0f Beaequiteddirpdiest.(' 6] WBIR OMS05ds)15 0. 3&166}!1; marid80

follow ng t r0 f re r.ed
broduct | 1HAIRAORE Hoyd. S B AS T nd. 6918, 9:g's9 ey il (. 4
(2H, m, 3 788@H{dnloﬂém5lﬁ , d), 6.45 (1H, s), 6.7 (1H, d), 6.9 (1H, s),
7.0 (3H,_d), 7.25 (2H, 4 (1H, brs), 8.15 (1H, d), 9.8 (1H, s). 1
5{4[3[4U1tert Butoxycarbonylanlno met hyl ) phenoxy] - 5- (4- cyano phenoxy)

benzoyl am no] CyC tﬁ@eﬂllnl) (ﬁ?ertm rﬂmgncﬁ&b-q -ﬁﬁf&xy%te)fyl] -?(?cttzﬁ{ydro quinolin-1-

yl)methanone

Using 4-[3-hydroxy-5-(octahydro quinoline-1-carbonyl)phenoxy] benzonitrile (1.6
15 g, 4.27 mmol) and following the procedure of Example 83(d) afforded 1.2 g of the
required product. Percentage purity (LCMS): 94.5 %, (M+1) = 661.3+1.

e) {4-[3-hydroxy-5-(octahydro quinoline-1-carbonyl)phenoxy]benzyl }carbamic
acid tert-butyl ester
20
Using 1.2 g (3.17 mmol) of [3-(4-amino methyl phenoxy)-5-hydroxy phenyl]-
(octahydro quinolin-1-yl)methanone and boc-anhydride (0.76 g, 3.48 mmol) and
following the procedure of Example 83(e) afforded 1.34 g of the required product.
'H NMR (DMSO-dg): & 1.30 (8H, m), 1.40 (9H, s); 1.55 (2H, m), 1.75 (4H, m), 3.0 (1H,
25 m),3.55(1H, m), 4.1 (ZH, d), 6.24 (1H, 5), 6.42 (2H, s), 7.0 2H, d), 7.26 (2H, d), 7.4
(1H, t), 9.8 (1H, s).

f) {4-[3-(4-Cyanophenoxy)-5-(octahydroquinoline-1-carbonyl)phenoxy]benzyl}-
carbamic acid tert-butyl ester
30
Using 1.34 g (2.79 mmol) of {4-[3-hydroxy-5-(octahydroquinoline-1-carbonyl)
phenoxy]benzyl}carbamic acid tert-butyl ester and 4-fluorobenzonitrile (0.84 g, 6.97



Using 1.4 g (2.51 mol ) of {41344-tert-Butoxycarbonyl am nonet hyl phenoxy] - 5-
hydr oxybenzoyl am no] - cycl ohexyl | carbam c acid tert-butyl ester and

4-fl uor o-wdQohenzagitrile (0.76 g, 6.27 mml) and fol | opiggoddscedur e
of Exanple 42(b) afforded 1.53 g of the required product. 1H NWR

(DMBO-d6):43 1.3 (4H, m, 1.4 (18H, s), 1.8 (4H m, 3.2 (1H, m, 3.7 (111,
, 4.15 (2H, d), 6.72 (1H, d), 7.20 (1H48s), 7.06 (2H d), 7.18 (2H, d),

7.28 (2H, d), 7.38 (3H, d), 7.86 (2H, s), 8.3 (1H, d). 250q)

4- [ 3- (4- Ami fgn dy&idqbﬂaswi@ah@%s ydare 5fE£arﬂ;|SIb A0(83 abt deB NP ¥Y the RERARYY] -

benzi m di ¢ aci ester 443H[ -(tert-but oxycarbonyl am no

net hyl )phenbrk’Q]lCtS-I‘( éPMSpQréﬁDo Y8Rz 8Yy] b fﬂﬂ(?),cll (), édr@&kﬂdb aci d

Eaml o 1(cf AFTAr: %%%%%3“2%%8 AN S P RIRAR R,

(LCWB): 33.83 % (M+l) 502. 2+1. WD 2010/ 133748PCT/ F12010/ 000031 145
h) N-(4- Am nocycl ohexyl )- 3- (4- am nonet hyl phenoxy) - 5- (4- car bam m doyl
phenoxy)5 benzam de Usi ng

4-[3-(4-am no gg%g ] t noxy]- 5

benzi m dic am%yet Eﬁﬁﬁgiggd %L’r%lxg,ﬁnﬁﬂg?ﬂeﬂ ﬁgdét%g?{&%\nmﬁgﬁ? e procedure
of Exanpl e Calb@)yl)aﬂlfeow@due@yl}&ad)wflcahé tmqul eitlerproduct Percentage purity
(HPLC): 96.64 % (LCVB): 96.88% 1H NMR (DMBO-d6): 1.45 (4H, t), 1.90 (4H,
m, 3.0 (1H, m, 3.7 (1H, m), 4.05 (2H d), 6.9 (1H s), 7.18 (2H d), 7.26

2H, d), 7.38 Kdld he prée2d(tdf e A8) {4-(8-(4ALyanBpheh & 42
ng d§ 9.2 lgH wﬁfgst ofr 3 (le Bi)ampe'f()( Lt *ya“g ok PF5-(&¥tahlydrd3.

Exa
(4-{3- (& Anfi%olw‘cll 64%%}611 lma‘ryiligﬁyﬂ%ﬂrb@mmmi ity ety keetar i Gig (2 56 mmol)
phenoxy] - pheatidr r@fé@ﬁ%@er@ﬁf&qg%ﬁbﬁﬂ 313 E%g)ﬂ g&ﬁlﬁfd prodldpt ermedi ates (a) to

(d) are the sane asin

[ 4- (Et hoxyc%ﬂrmmgemlqdl@ﬂﬁy[54rﬂ%n094y]}=56h3131+bxy benzoyl am nol cycl ohexyl ) -
carbam c acid tert-butyl ester 20To 1.0 g (2.19 mmol) of
{443- (4- am nonet hyl - phenoxy) - 5- hydroxy benzoyl

h) {4-[3-[4-(N-acetylhydroxycarbamimidoyl)phenoxy]-5-(octahydro quinoline-1-
15  carbonyl)phenoxy]benzyl} carbamic acid tert-butyl ester

{4-[3-[4-(N-Hydroxycarbamimidoyl)phenoxy]-5-(octahydroquinoline-1-carbonyl)-
phenoxy]benzyl} carbamic acid tert-butyl ester, 1.4 g (2.28 mmol) was acetylated with
0.26 g (2.5 mmol) of acetic anhydride using the procedure of Example 2(e) to afford
20  1.04 g of the required product. Percentage purity (LCMS): 36.1 %, (M+1) = 654.3+1.

1) 4-[3-(4-Aminomethylphenoxy)-5-(octahydroquinoline-1-carbonyl)phenoxy]

benzmidine

25 1.0 g (1.52 mmol) of {4-[3-[4-(N-acetylhydroxycarbamimidoyl)phenoxy]-5-
(octahydro quinoline-1-carbonyl)phenoxy]benzyl} carbamic acid tert-butyl ester was
reduced using the procedure of Example 2(f) to afford 0.43 g of the required product.
Percentage purity (HPLC): 83.4 %, (LCMS): 96.26 %. 'H NMR (DMSO-dy): & 1.3 (5H,
m), 1.55 (2H, m), 1.75 (5H, m), 2.7 (1H, m), 3.05 (1H, m), 4.0 (2H, d), 4.25 (1H, m),

30 4.45(1H,m), 6.75 (4H, m), 7.2 (2H, d), 7.3 (2H, d), 7.55 (2H, d), 7.9 (2H, d), 8.4 (3H,
brs), 9.1 (2H, s), 9.4 (2H, s)



am no] -cycl ohexyl | -carbam c acid tert-butyl ester, dissolved in 5 m of
THF, 0.13 g (5.47, mmol) of sodium hydride was added at 0 C and the m xture

was stirngehfmizdagm n at sane tenperature. 0.26 g (2. 48cHi@oxo/6do031
et hyl chl orof ormate, dissolved in 2 m of THF, was added dropw se to the

stirred solution during 10 mn and then the reaction 25 m xture was stirred
at RT for 6 h. After raction conpletion1480l vent was renoved under reduced
pressure and the obtained residue was dissolved in 200 mMl of ethyl acetate.
Organi c | ayer RRgm d with (3 x 100 mM) of brine followed by water (2 Xx

100 m). Organic phase was dried over, anhq)(]grous sodi um sul phate and
concent rat ed uNdérAmiwoeystphsxdy3dfamigomethyl-phepoxn-y(bearbamimided-hpoduct

whi ch was u 0 N p 30witout further purification. Percentage
purity (L@gmoﬁ)éh#@;@y)zﬁ%ﬁ@%&?. 2+1. WD 2010/ 133748PCT/ F12010/ 000031
146 0 (4- {3 -(4-Cyano-phenoxy) - 5-

4- (et hoxycar bpnyl am no- net hyl ) - phenox -
[bengoyl asmyno}-%W@WI(g@gﬁﬁiﬁﬁg‘M]aﬁé‘?EX‘HHPlﬁIS“ester Using 0.56 g (1.06

mrol ) of (4-{344-(Ethoxycarbonyl am no-net hyl ) - phenoxy] - 5-

Shydr oxy- benzoyl am no}-cycl ohexyl )-carbam c acid tert-butyl ester and
4-f1 uoro- benzBn{4-t3-[4e(t¢-B3goxycarbongaminot ethpid-phondxyhi> Hd-ayheo-BioediBdence  of
eran) @ 2Bl Bl AAeSRnBl 2y Qlnd O LEOHL SALRBUEH e cont age purity

(4-{344- (Et hoxycar bonyl am no- net hyl ) - phenoxy] - 544- ( N- hydr oxy

car bam m doyl) - p_henoxyz - benzoyl am no} - cycl ohexyl )-carbam c acid tert-butyl
ester 10 Foi | olping O %%@@uﬁ}%f G [BeldgptButorpigarbonylamimomethylphenoxy]-5-
(4-{3-(4-cy ,9}?) =D 44 - bgﬂf(y 120 t = ¥XWikenzoyl am
i no}-cycl ohg}@? - g%@r#lgé];?&gh{ggg%fc%{n yl %&%ﬂégf;?dﬁl %yez)i‘“‘g?%p }Yﬁur??r(gl ) and
ot her reagebirgomrle (U34d, 2.2 afrha) andfdi®wingthe pheedeg i Ezamplec®ic) . '

Per cent age rit L . 38.9. % = +1.. . - {3

A Am nos oo o el mayinsd Blodbdt A NRE DN gt o8y 138 (18
phenoxy] - phgnexgl4kaem3,y318 aa, has 43 eHImE 40 2%1%6%{6.?4)(1& dy6.9W (168 5),{ 3-

[ 4- (et hoxycar bonyl am no- net hyl % phenoxy] - 5- i4-( hydr oxy ,
car banid do¥-9%( oky9 (Bho{La ) %-%I(Hﬂbéﬂyls)agdai{lbd}ﬁgeﬂa@%di-er t - but yl
ester (0.68 g, 1.02 nmmol) and follow ng the procedure of Exanple 9(d)
afforded 0.28 g of the required product. Percentage purity (HPLC): 97.5 %
(LCVB) . 96. 6 %) (3131MNRrt-Butoxycarbonylamino-methyl)-phenoxy]-5-[2,6-difluoro-4-(N- '

hydroxycarbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl
ester
20 .
Using {4-[3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-2,6-
difluoro-phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.4 g,
0.57 mmol) and following the procedure of Example 2(d) afforded 0.45 g of the
required product. Percentage purity (LCMS): 83.53 %, (M+1) = 525.2+1 (de-bis BOC

25  product mass).

h) (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[2,6-difluoro-4-(N-
acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino } -cyclohexyl)-carbamic acid tert-
butyl ester

30
Using (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[2,6-difluoro-4-(N-

hydroxycarbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl



25 (DVBO-d6): 8 1.24 (3H, t), 1.38 (4H, m, 1.92 (4H m, 3.0 (1H, m, 3.8
(1H, nm), 4.00 (2H, q), 4.20 (2H d), 6.88 (1H, s), 7.06 (2H d), 7.22 (2H,

g) )7 3&)2(\67650107@33743 65 (2H m, 7.78 (5H m, 8.18 (11llpc@roidedodilH,

rs anpl e

304-[ 3- (4- Am nonet hyl phenoxy) - 5- (oct ahydr oqui nol i ne- 1- car bony1l) - phenoxy] - .
benzm di ne WO 2010/ 133748PCT/ F12010/ 00681 147 Internedi ates (a) and (b)
are the sane as in Exanple 49. c) 4-[3-Hydroxy-5-(octahydro

qui nol i ne- | e&@( bqssgj D Bh Al hh@ fARWiAg tﬂeq)rocedure of Example 2(e) afforded 0.5 g of
53- (4- Cyano- phenox 5- hydr oxy- benzoic acid 5 g, 5. nmol ) and

decahydr o- t!ile|r¢q)11ﬂed@rq@cege@en@ngL§Wd8bt)(h%fr (deerﬁbg 2ad (dI%B&G bed in
Exanpl e 9(e%r ﬁere u%) ed to afford 1.6 g of the required product.NVR

( DVBO- d6) G811, m, 1.80 (711, n), 3.0 (1H n), 3.6 (1H n), 4.5
(1H, m, 6.44 (1H, s) 6.54 (2H, n') 7.16 (2H, d), 7.88 (211, d), 10.1 (1H,

brs). 10 d 3- am no neth phenoxy) - 5- hydr oxy phenyl] .octahydro
qui.nol i m-1yl) n‘ét Lﬂa@o[‘l‘e(tert BUtOWg@nYAaIP@DH?%FF‘ﬂWX i*ée( 'fﬁﬁ@mlmll oyl- d6-

I I
ol 1owi ng.tAaaSrgmend RITSAKlaRIE i) B qaboinil %d%eﬂ ﬁu@%ﬁ@@réqﬁ.”red
product. Percentage pﬁrlty (LCI\/ISl) 94I 5% (M1l) = 661. 3+1. b .
e A e A L BB S SRR O
phenoxy) - 5- J&@ng»avc)@bﬁﬂﬁlmldwqirpaay&rypbawo@&mﬂoﬂ c;)(:'lc)Héﬁ&l%ﬁh%Bﬁn@%i'd tert-

boc- anhydri de ( | OW ng the procedure of Exanple
83(e) dAlf or@éﬂeﬁtesﬁggé@@némrlé $ radgeqsh wrangthe pracedwwRf EpnBpledd):to8 1. 30

S AP b e o D . G

709. 3+1

J) N-(4-Amino-cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-(4-carbamimidoyl-2,6-

15  difluoro-phenoxy)-benzamide

Using {4-[3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-(4-carbamimidoyl-
2,6-difluoro-phenoxy)-benzoylamino]-cyclohexyl} -carbamic acid tert-butyl ester (0.3 g,
0.42 mmol) and following the procedure of Example 9(d) afforded 0.15 g of the
20  required product. Percentage purity (HPLC): 97.83 %, (LCMS): 92.22 %. 'H NMR
(DMSO-de): 6 1.44 (4H, m), 1.88 (4H, m), 3.02 (1H, m), 3.48 (1H, m), 4.05 (2H, d),
6.92 (1H, s), 7.14 (2H, d), 7.25 (2H, d), 7.50 (2H, d), 7.90 (5H, m), 8.25 (3H, brs), 8.44
(1H, d), 9.52 (4H, d).

25 Example 88.
N-(4-Amino-cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-(4-carbamimidoyl-2-

trifluoromethyl-phenoxy)-benzamide

Intermediates (a) and (e) are the same as in Example 84.
30
g) {4-[3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-2-'

trifluoromethyl-phenoxy)-benzoylamino]-cyclohexyl } -carbamic acid tert-butyl ester



(1112, t), 9.8 (1H, s). f) {4-[3
- (4- Cyanophenoxy) - 5- (oct ahydr oqui nol i ne- 1

- car bonylywphenpsyldenzyl | carbam c acid tert-butyl ester pg®rdR/ 000031
2010/ 133748PCT/ F12010/ 000031 148 mmol ) and fol |l owi ng the procedure of

Exampl e 42(b) afforded 1.6 g of the required product. |IHNVR (DMSO-d6): 1.30
(8H m, 1.40 (9H, s), 1.8 (8H m, 4.1162H d), 6.68 (111, s), 6.82 (2H
s), 7.08 (2H, d), 7.22 (211, d), 7.28 (211, d), 7.4 (1H t), 7.88 (2H, d).
5

g .
{44344- (N- Hydr oxycar bam m doyl ) phenoxyH - 5- (oct ahydr oqui nol i ne- 1car bonyl) - ph
enoxyThenzyl | Esing Qo @c82ommelx oft{dt[gt[4dert-butokytdrbenylaninhmethyiphenoryd-Sof

oqui ot 1 ne. PEdber i AREAITRRY el A FrEhuel surend iioresdit 1.6 g
(2. 76 mol ) flasrdmethytbenzeragita (063 Meg, € .65sashol)and f610swing t3procédurd HEENasHN I ed

roduct . Percent ag urity (LCMS): 54.6 % (M1) = 612. 3+1. h
{a43] 4- (v bty cgaﬂfﬂé‘?ﬁeﬂﬂﬂefwlﬂ%%n%k&w%@wckﬁﬁaﬁd-%}{lﬂﬁ@@ﬂ@é- .
5car bonyl ' i - t
Lo Tyl Saosp ey, S IRERT o) SPAUIEHY. 40 CHB 675 o O Fop (i)
phenoxy ThenyT.08 € ohn7.20 dIdil.dl)t 228 (2Hitd)) 7.5 (3, m)l 84 @H, 2n)28.3(2H)myas
acetylated with 0.26 g (2.5 mml) of acetic anhydride using the procedure
of Exanple 2(e) to afford 201.04 g of the required product. Percentage

purity (LCMS) 1h):’ﬁ-%-%ﬁ-(te(rNBlﬂox?czﬁﬁd‘ny%ﬂino-me_thill?-phenoxy]-5-[2-triﬂuoromethyl-4-
4-[ 3- (4- Am nonet hyl phenoxy) - 5- (oct ahydr oqui nol i ne- 1-car bonyl ) phenoxy]
benzni di%e @Ighycb‘ogycggb_agg Dyphspoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-
{4-[344-( I\I—@&ﬁteg{epydr oxycar bam m doyl ) phenoxy] - 5-

Using {4-[3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-2-tri-
fluoromethyl-phenoxy)-benzoylamino]-cyclohexyl }-carbamic acid tert-butyl ester (0.3
15 g, 0.41 mmol) and following the procedure of Example 2(d) afforded 0.3 g of the
required product. Percentage purity (LCMS): 75.8 %, (M+1) = 557.2+1 (de-bis BOC

product mass).

1) (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[2-trifluoromethyl-4-
20 (N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid
tert-butyl ester

Using (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[2-trifluoromethyl-
4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-
25  butyl ester (0.3 g, 0.39 mmol) and following the procedure of Example 2(e) afforded
0.35 g of the required product. Percentage purity (LCMS): 59.00 %, (M+1) = 699.2+1
(de-BOC product mass).

j) {4-[3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-(4-carbamimidoyl-2-

30 trifluoromethyl-phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester



(oct ahydro qui nol i ne-1-carbonyl)phenoxyl benzyl|l carbam c acid tert-butyl
ester was reduced using the procedure of Exanple 2(f) to afford 0.43 g of
t he requiwedoprsust . Percentage purity (HPLC): 83.4 9% pCic@is)o/0M@63126 %
l1-1 NMR (DMBO-d6): 1.3 (5H, nm), 1.55 (211, m), 1.75 (5H, m), 2.7 (111,
m, 3.05 (1H, m, 4.0 (2H, d), 4.25 (111, m), 304.45 (111, m, 6.75 (41-1,
, 7.2 (2H, d), 7.3 (211, d), 7.55 (21152d), 7.9 (2H, d), 8.4 (3H, brs),
9.1 (2H, s), 9.4 (al, s) WD 2010/133748PCT/ F12010/ 000031 149 Exanpl e 87.
N- (4- Ami no- cy clas kB4 (brt Buidxyeniboayiaining- mpngr)qahyho%r]( ocipitlaeronietiLAN., 6-

g;;lrrg?;Oszhgc%&iérdrgfy%gr%gm?r?udsoyﬂ p?lrerrlrg)g;] ab}egz%y fmlng? cyclo ex?f{)ecatrbrll(?mcs: 2?1?1 tgr?- '
4-1344-(te X i fluorop
henoxy) - bencayl Ss T By SR e hbrd R M Yot brRKARBI 2 D8 i
0.5 g (0. 89aﬁﬁmdl()2 gbf {he-rf@uifed ptr@ittct IﬂetanngagapbmyXLEMS)oﬁm)Ml(Melr)ea(y] 5-
hydr oxy | am no] - cycl ohexyl| carbam c acid tert-butyl ester and
3,4,5-trlfl Z%k%g%nzonitrile (0.34 g, 2.22 mmol) and follomjng t he procedure
of Exanple 42(b) afforded 0.4 g of the required product. 'H NVR (DMSO- d6) :
1.25 (4H, m), 1.38 (1811, d), 1.78 (4H, m, 3.18 (1H, 22 3.64 (1H, m,
4.12 (211, d),KkeN74-Aminp- cy@iohe:@/l)}é (é priinemhethyl- mngxzv)(Sz —cawamnmg@ylfzzll d),
7.28 (2H, gH d), 8.32 (1H d). g) (4- { 3
[4-(t(ert-B%ongég%ﬁﬁﬁen@yab%n%%&yl) pheno xy] -5- [2, 6-di
fl uor o- 4- (Nnydr oxycar bam m doyl) - phenoxy] - benzoyl am nol - cycl ohexyl ) - car bam
c aC|d tert-b

4-13-8 (ter ?béas g33Ig-a{f‘%@M%%W%%vmlyo-gwgw&zmenexmﬁ -4 ¢bapingidoyl-
d|fluoro h [faF:To We ter
(0. 49, o O 1P A 204 ek B S0
0.45 g of t®d2 neqro,li) pedifoblowingcthe pRsedem tof Gaamplei X(g) (ffooia) 0.188 .05 they (M+1) =
525.2+1 (de: 47 : 0

( guﬁecggrgducﬁplgeﬁ%eﬁlga%uHa §HP[}hCe)h§%<y]g /% (iéMS) 96.52 %. '"H NMR

[4-(tert- But XycCar bonyla
[ 2, 6-di f | uoMBO(dixcE! ;m m@rrﬁ)gymr(nﬁmﬂn oy QH,phg Baxi H;, kenz.eY I Ernnal.oxycl oh

1 b c acid ter | est
XYL - G D 0519 0 G 2925 fS 730 11 H, ), 7.42 H, d), 7.52 21, d), 7.88 (31,

brs), 8.08 (1H, d), 8.22 (2H, brs), 8.28 (1H, s), 8.48 (1H, d), 9.45 (4H, d).

Example 89.
N-(4-Amino-cyclohexyl)-3-(4-aminomethyl-2,6-difluoro-phenoxy)-5-(4-

20  carbamimidoyl-phenoxy)-benzamide
a) 3-(4-Cyano-2,6-difluoro-phenoxy)-5-hydroxy-benzoic acid ethyl ester

Using 1.5 g (9.55 mmol) of 3,4,5-trifluoro-benzonitrile and 3,5-dihydroxy-benzoic
25  acid ethyl ester (1.73 g, 9.55 mmol) and following the procedure of Example 42(a)
afforded 1.2 g of the required product. '"H NMR (DMSO-dg): 6 1.28 (3H, 1), 4.27 (2H,
q), 6.67 (1H, 1), 6.92 (1H, s), 7.18 (1H, s), 8.08 (2H, d), 10.20 (1H, brs).

b) 3-[4-(tert-Butoxycarbonylamino-methyl)-2,6-difluoro-phenoxy]-5-hydroxy-

30 benzoic acid ethyl ester



WO 2010/ 133748PCT/ F12010/ 000031 150 ester (0.45 g, 0.62 nmmol) and
follow ng the procedure of Exanple 2(e) afforded 0.5 g of the required

product. Wereangae purity (LCVS): 81.00 % (M+l) = 667 pethrdoisoed8éds product
mass). 5i)

{4-[344-(tert-But oxycarbonyl am no- net hyp- phenoxy] - 5- (4- car bam m doyl- 2, 6-

di f | uor o- phenoxy) - benzoyl am no] - cycl oheqgBl - carbam ¢ acid tert-butyl ester
(4- {3- [4-(tert-Butoxycarbonyl am no-nethyl)-phenoxy] -5-

[2, 6-di f | uor o- d.9(d¥e®et iy dffgx% msnalﬁaarla) mh@%e@my&w%amdam cycl oh

exyl) carbamc acid tert- { est er : mol”) was reduced
usi ng the p¢tbﬁla$mreva§ﬁm®daﬁ¢)1®02@ yfmgthamql(and 1023$@ Qﬂfmmmé) qfeiq-mrt-bulyl

product. Pe i p(\{s 709
N- (4- Ani no- é@%{'}é exyl @‘%ﬁgéém r?orreg kaB%C %&%wg AU '%‘EFH"M adl(‘)iyl 2 6-
15di f | uor o- gddéurn byohpenda(®. Theg, 19. M&nmgl) were added at 0 °C at 10 min interval each.
{4-] 344- (tert But oxycar bonyl am no- et h - pheno %g%% car bam m doy1-
r

2, 6- di f Iuor Bftpnheameni§te addition fhergaciion rpix w@mmre réoaedeb@Qﬂgutw

ter (0.3 2Omﬂ% )rq;qu C f f el |
gfs for d((ad 0. 5 : elézt%ﬁfgﬁeieg]ﬁimrde \%érggg{%ﬁ%%rl?gﬂtnga&g ﬁpur' ty ??—@LC): 97. 83
% (LCMVS): mxrm Was shivied (ENS0atdS] - R@cﬁompro(gﬂdsb wia} moh1t8&d(b§]zHLOﬁThe3 02 (1H,

, 3.48 (1H , 4.05 (2 1 211 25 (2H, d
g) 50 (211( Tpett @E"F%Mg”ﬁfnc‘%“%d E‘f‘?ﬁ’g }’%"5 parfy 101“)9 @?”‘(%‘H( d) . .

25Exanmpl e 8®ater (100 ml? and ethyl acetate (100 ml? The organic phase was washed with 2 x 100
N-(4- Am no- Ci:Cl ohexyl ) - 3- (4-am nonet hyl - phenoxy) - 5- (4- car bam m doy1- 2-

trifludi {rratpd pocivm décarbaneterrobition@sd then withi2 kd0amleoft he same
as in Exarrpiaﬁ*rgt?ﬂ}é?f ié_i‘@ecr%g il:lg/ %?59%”5%5’%]}{ y!.ﬁ al’eoéndo (J}%lg%ht]a%ld Th dQ gesg)d 26 9

(0.82 mmol) oxycar on M NoIet enox
hydr oxybenzweyd Iamﬂedlbycn,ohirmhelwinhtag&rph@mmg aexahetetliyl abcuhty I(l@sz)etb agifoed 0.5

he procedut e br PR PEseh 30 STV (PTSel 03 -85 GFLERd Wadlh Dtk 1B ebiuct

?N&( ?ﬁ?d& 428 (211-12(? fiéd‘k H’T)s)6 637854t3(‘(3£l|(_|l)8'7|10C0H % 81@‘&1@1 &9753 1&116 m, 3

(1H, d)i5 7.@ bzsm d), 741(3H m, 8.1 (114, r‘r) 838(214 r‘r)

20

c) 3-[4-(tert-Butoxycarbonylamino-methyl)-2,6-difluoro-phenoxy]-5-(4-cyano-

- phenoxy)-benzoic acid ethyl ester

20 Using 0.5 g (1.18 mmol) of 3-[4-(tert-butoxycarbonylamino-methyl)-2,6-difluoro-
phenoxy]-5-hydroxy-benzoic acid ethyl ester and 4-fluorobenzonitrile (0.21 g, 1.77
mmol) and following the procedure of Example 42(b) afforded 0.3 g of the required
product. "H NMR (DMSO-dg): & 1.25 (3H, 1), 1.42 (9H, s), 4.2 (2H, d), 4.28 (2H, )R
7.22 (6H, m), 7.32 (1H, s), 7.54 (1H, t), 7.90 (2H, d).

25

d) 3-[4-(tert-Butoxycarbonylamino-methyl)-2,6-difluoro-phenoxy]-5-(4-cyano-

phenoxy)-benzoic acid

1.1 g (2.09 mmol) of 3-[4-(ten-Butoxycarbenylamino-methyl)-Z,6-diﬂu0ro-
30 phenoxy]-5-(4-cyano-phenoxy)—benzoie acid ethyl ester was hydrolysed using the
procedure of Example 5(b) to afford 0.8 g of the required product. '"H NMR (DMSO-



h) (4- {3-

[4- (tert-Butoxycarbonyl am no- met hyp- phenoxy] - 542-trifluoromethyl-4- 1 0

( N- hydr oxwoanhassdoy 1) - phenoxy] - benzoyl am nol - cycl ohepygir)Fmasmosic aci d
tertbutyl ester Using

{4-[3-[4-(tert-Butoxycarbonyl am no- net hyp- phenoxy] - 5- (4-cyano-2-tri -

f 1 uor onet hyl - phenoxy) - benzoyl am no] - cycli®dexyl | - carbam ¢ acid tert-butyl
ester (0.3 15 g, 0.41 muol) and followi ng the procedure of Exanple 2(d)

af forded 0. 3995 0f42t(bH, 5)P4a2 (M, &) PASCTH, Bymmmgm)pmeowﬂ(d;q\@(lm 8 %
(MHD) 557. 2+1 (de-bis BOC product nass). i) (4- {3-

[ 4- (tert Bub@(ycar bonyl am no- net hyl ) - phenoxy] - 542-tri fl uoronethyl-4- 20
(N-acet yl hydroxycar bam m doy1) - phenoxyl - benzoyl am no} - cycl ohexyl ) -carbam c
acid tert-butyl ester Using (4- {3-

[4-(tert-But oxy):actJﬁbWKtamBmexyeaﬂbyhylamh&nmxm}r})&462—dtﬂuoid>-pbemy} By(#-@ydrd-hydr o
xycar bam m doy1l no nzaoy nol Cl ohgex arbamc acid tert- 25
butyl est erpk%‘ %yg{’]e Qé‘lnfﬁ?gﬂ’aahﬂ‘nh)ﬁr W&cfﬁ@¥M§%Fe of Exanple 2(e)
afforded 0.35 g of the required product. Percent age purity (LCVB): 59.00 %
(M+1) 699. 2+1 de- BOC product mnass)

{ 4- [344 (tert dwytdmtwwvﬂbanylnmmﬁemhwl)ﬂ;@dd]«go}o-sh‘(rmwhﬁﬁém/fmoeloy1 2-

30trifl uor oge enox Y cl ohex m.C ac

Cert-butyl DR bas ABEE de AMb Gr65 Y qsas B R fer-

{344- (tert- &mype@y@qo tz&tgylamuno})rmd biher plagaxyy deﬁéerddrlthxuﬂﬂpmbwére4 (Nacet
yl hydr oxycar bam m dgly - phenoxy] - benzoyl gmi nol - cI ohexy| fl) carham c aci-d

tertbut\d eusediogtfort G4 gof the rsawred mada CFeMMB Mr%D f4ed hR6&ddume 1612

Exanpl e 2(f fif 2 t r t t.ag ity
(LOVB) | glstﬂq) s)z} M%‘meg??ﬁ'?? gfﬁ 4% 3.%1(‘4&{, &6, PLOMIG d), 594 ¢RI HIF ORI
N- ( 4- Ami no )y ¢l16téhyin),- 7324 d Has), 18l Hy k), B r(dKy);s 58§ RH,ahb3ni I, dpy 1- 2-
trifluoronethyl -phenoxy)-benzam de 10Usi ng
{4-[3-[4-(tert-Butoxycarbonyl am no-net hyl ) - phenoxy] - 5- (4- car bam m doyl -

2, 6-difluoro-phe 4 ammyd)?«am@ﬂn 18Elookietkyl) |2, 6 aifhidri-phaok - § butyl
ester (0.3 ggig g‘g{(yn%nla ol | ovan tohe p%‘gcedure ofﬁExa ﬂ %XN

af f or del 0. rgxwmhaﬁenrdequrmeaowﬂdmwlmepbémlal@eecybcﬁarhayne Pﬂnée)rt bgaigl 55 %

(LCVB): 96.52,% 'H NVR (DVBO-d6): 1.44 (4H, m, 1.85 (2H, m), 1.95 (211,

M, 3.0 (11T.°m), 3.6 (1H n), 4.05 1 5(211, d), 7.08 (111, s), 7.22 (211,
d), 7.30 (1H d), 7.42 (2H, d), 7.52 (211, d), 7.88 (3H, brs), 8.08 (111,

d), 8.22 (2H, Brsi%é ’{433 -%g-(t(e%t utoggcarbonyf%m(l%(}-]rhetﬁj})l)’-Z,gidéllf?uo(rg-l?)hel(ljgiy]-5-(4—
cyano-phenoxy)-benzoylamino]-cyclohexyl} -carbamic acid tert-butyl ester (0.53 g, 0.76
20  mmol) and following the procedure of Example 2(d) afforded 0.6 g of the required
product. Percentage purity (LCMS): 74.23 %, (M+1) = 725.3+1. '

g) (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-2,6-difluoro-phenoxy]-5-[4-(N-
acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-

25  butyl ester

Using (4-{3-[4-(tert-Butoxycarbonylamino-methyl)-2,6-difluoro-phenoxy]-5-[4-(N-
hydroxycarbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl
ester (0.6 g, 0.82 mmol) and following the procedure of Example 2(e) afforded 0.6 g of

30 the required product. Percentage purity (LCMS): 21.0 %, (M+1) = 667.2+1 (de-BOC

product mass).



Exanpl e 89.

N- (4- Am no- cycl ohexyl ) - 3-(4-am nonet hyl - 2, 6-di fl uor o- phenoxy)-5-(4- 2 0

car bam mWO)abtoplhenexy) -benzam de a) PCT/FI12010/000031

3- (4- Cyano- 2, 6-di f |l uor o- phenoxy) - 5- hydr oxy- benzoic acid ethyl ester Using
1.5 g (9.55 nnDI) of 3,4,5-trifluoro-benzonitrile and 3, 5-di hydroxy-benzoic
25acid ethyl ester (1.73 g, 9.55 mmol) 488 followi ng the procedure of
Exanpl e 42(a) afforded 1.2 g of the required product. 11-1 NVR (DMSO-d6): 8

é' gg Egﬁ ; ) ,h)4{42—[73 [42GIiJI—Bll)OxyGarﬁa’n)(lderot-ﬂaeth?l)% -diflubro-phenoXy[L8-(4-1H, s),
3l[4-(teri-?§%5‘(’ é?lﬂd’i’ﬁp%ﬁ? E‘WQWPYI -eyclohexyl} irgrhsmpn asid st betyhgateroxy - 3

Obenzoic acid ethyl ester WD 2010/133748PCT/ F12010/ 000031 153 0.9 ¢
(2.82 nu-nol) of 3-(4-cyano-2, 6-difl uoro-phenoxy)-5-hydroxy-benzoic acid
et hyl ester wa@-{8- B‘b(ﬁtw@dtdxm0500rmlamihomhﬁhal6 difidorb-tiengx Y] 5-BY (NI ) of

o, 0. 28 ribiep RSB a sh A it EBheryminq vy aRs G A o

C at 10 m nbitfitedtey 8l6 £ALTE minofY W re@@i¥aRing tBEgioctRite bNExAnSEIe DIF b Mforhiur e
was stirred ;?KRT forgeg): C'ﬁlen 0.3 ¢ %@22 gllrml) %f |Jélt?p;11yl g?\)etrlam ne

was added df? BQf i rﬁﬂwrealrmoqluqﬁalhrcfnraéa@mtyr(h(ﬁhﬁ&ﬁé OfasMtDr7 &P-3bk 2 h at
RT. Reaction progress was nonitored by TLC. The reaction m xture was
concentrated under reduced pressure and partitioned between water (100 m)
and et hyl acetiatl- (4mﬁimﬂ@yclo]iaqlmg@airﬁnqaimhﬁ-mmmm&enﬂxyhs@x 100 10 m
i of satura ar onate solution and then with 2 x 100 mi

sol uti odlu
of sat 3:Bat e‘ifﬂ??fl?lﬁg‘ti%‘& ver sodi um sul phate and concentrat ed.

The crude residue was pur| f| ed by col umm chr omat ogr aphy usi ng hexane- et hyl
acetate (10 : 2) to afford 0.5 g of the required product. 1HNVR (DVSO- d6):
8 1.25 (3H, t)Using 4 [3-d4i(tes)Butaxyrgrbppyramino-methyd-2,6-tifluog)-pbe8By[-3+4- s) |

6) 84 (1H, Séarba?m?n?dc‘ylr lﬂherﬁ)Xy) %er?z%yfa.mmo]dgybloﬁexﬁ} (carbamu) acu%' Pert bu]t}gl( tc'f brs) .

344- (t ert - BOt30xgy Oatohammyl)and m'ﬁlidvahglyﬂe)pracdﬁluﬁﬂ ofl Eroingp1PHEn afyided 0(14-coarepheno
Xy)-benzoic acid ethyl ester |
1 required product. Percentage purity (HPLC): 98.72 %, (LCMS): 96.32 %. '"H NMR
(DMSO-dg): 6 1.38 (4H, m), 1.85 (2H, m), 1.95 (2H, m), 2.98 (1H, m), 3.65 (1H, m),
4.14 (2H, d), 6.98 (1H, t), 7.22 (3H, m), 7.38 (1H, s), 7.50 (2H, d), 7.90 (5H, m), 8.45

(3H, m), 9.30 (4H, d).

20 Example 90.
1-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl}-piperidine-4-carboxylic acid

Intermediates (a) and (b) are the same as in Example 26.
25 ¢) 1-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperidine-4-carboxylic acid ethyl ester

Following the procedure of Example 5(c) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
0.6 g (1.68 mmol) and piperidine-4-carboxylic acid ethyl ester (0.31 g, 2.02 mmol) were
used to afford 0.54 g of the required product. '"H NMR (DMSO-dg): 6 1.18 3H, 1), 1. 5
30 (2H,m), 1.82 (2H, m), 2.6 (1H, m), 2.90 (1H, m), 3.12 (1H, m), 3.52 (1H, m), 4.08 (2H,
q), 4.25 (1H, m), 6.96 (2H, d), 7.06 (1H, t), 7.26 (4H, d), 7.88 (4H, d).



20Using 0.5 g (1.18 mml ) of
344- (tert-butoxycarbonyl am no-net hyl ) -2, 6-di fl uoro-

phenoxy] -\Wwohyily@3¥usbenzoi c acid ethyl ester and 4-fl uor pbendmsbdiobie (0. 21
g, 1.77 mmol) and follow ng the procedure of Exanple 42(b) afforded 0.3 g

of the required product. 114 NVR (DMSO-d6): 8 1.25 (3H, t), 1.42 (9H, s),
4.2 (2H, d), 4.28 (214, q), 7.22 (6H, nmM567.32 (114, s), 7.54 (1H t), 7.90
(214, d). 25 d)

344-(tert-But oay1:43,b%yi(mﬂﬁzﬁ@hb%yg)beaz&dpb@kﬂ&hémm%&w& aéld (4- cyanopheno
Xy) - benzoi c acid 1.1 g (2. mol’)” o ‘
344- (tert-Butoxycarbonyl am no-net hyl ) -2, 6-di fl uoro30

phenoxy] - 5- ( 4- X¥) i cid ethyl ter s. hydrol,ysed using
t he procedure @%@%38%%?‘2‘%8‘256’? }ffe[g’ngllﬁlg'(gz?'ay%{oéphﬁ}{%’fye)\%%zoﬁ ¢ IP?%%D ](90?1 gduct.
AR (AR L0 3 SR FXEOSIAL oty L 40 ). 4.2
: : , , 7.5 : s), : . brs). e
{403 [ 151 chBora Nk gL e e oM G5 Qi ol- 88 GBIy -G ey anop
henoxy) - ben T Mate] oS X r ' i ot t 3!
3-[4-(tert- Egtyé%?crgjr)goﬁyy(ﬁggn ’o?/'r%rgt(ﬁg’l ‘??g‘%(gﬁf ﬁgo?g& Eﬁgn&gx;ﬁ gﬁ?’f)é;azr?ophen
oxy) - benzoi @Hamn)l7.88.(éHgm), 1225 ¢hkhlbys)and (4- am no- cycl ohexyl ) -carbam ¢ aci d
tertbutyl ester (0.28 g, 1.3 mmol) and other reagents as described in
Exanple 9(e) were 10 used to afford 0.4 g of the required product. |HNWR

(DNBO d0) 6 Ley2h {4 81 pmiN-HychydihimBby Db bendth)-goblibd il ).

7.24 (1Y0L, exboxpliggeidiil, s), 7.54 (111, t), 7.88 (2H, d), 36 (111, d).

f) (4- {344-(tert-Butoxycarbonyl am no-nethyl)-2, 6-difluoro-phenoxy] -5-

[ 4- (N15hydr oxycar bam m doyl) - phenoxy] - benzoyl am nol - cycl ohexyl ) - carbam c

aci d tert-but yUsiagtl §8,5tBisA@-cyano-phenoxy)-benzoyl]-piperidine-4-carboxylic acid (0.4 g,
{443-[4-(tert-But [ onyl am no- net hyl.) -2, 6-dj f| ugr g- noxy) - 5- (4-
cyano- pheno§<§§ ot} MQ&P&@%%@F&"@W bor Exginplard(@ e {0 t&%ﬁ%ﬁeq@&der
(0.53 g, 0.dBdd&. ParBdnkag@ribPlll VNG5S, eepdeseoef. Exanple 2(d) afforded
0.6 g o1f5the requi red product. Percentage purity (LCM5): 74.23 % (M+l) =
725. 3+1.

f) 1-{3,5-Bis-[4-(carbamimidoyl)-phenoxy]-benzoyl}-piperidine-4-carboxylic acid

1-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoyl } -piperidine-4-
carboxylic acid 0.4 g (0.74 mmol) was reduced using the procedure of Example 2(f) to
20  afford 0.1 g of the required product. Percentage purity (HPLC): 95.33 %, (LCMS):
98.43 %. 'H NMR (DMSO-dg): & 1.48 (2H, m), 1.85 (2H, m), 2.92 (1H, m), 3.10 (1H,
m), 3.58 (1H, m), 4.25 (2H, m), 6.92 (2H, d), 7.0 (1H, t), 7.32 (4H, d), 7.88 (4H, d),
9.12 (4H, brs), 9.28 (4H, brs).

25 Example 91.
4-{1-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoyl]-piperidin-4-yl } -butyric acid

Intermediates (a) and (b) are the same as in Example 26.

30 c¢) 4-{1-[3,5-Bis-(4-cyano-phenoxy)-benzoyl]-piperidin-4-yl}-butyric acid éthyl

ester



g) (4- {344-(tert-Butoxycarbonyl am no-nethyl)-2, 6-difl uoro-phenoxy] - 5-

[ 4- (Nacet yl hydr oxycar bam m doyl) - phenoxy] - benzoyl am nol - cycl ohexyl ) - car bam
c aci d t eyblpfusisylasest er Usi ng _ PCT/F12010/000031
(4-13-[4-(tert-Butoxycarbonyl am no-net hyl ) -2, 6-di fl uor o- phenoxy] - 544- ( Nnydr
oxycar bam m doy1l) - phenoxy] - benzoyl am no} - cycl ohexyl ) -carbam c acid
tert-butyl ester (0.6 g, 0.82 mmol) and 1@l | owi ng the procedure of Exanple
2(e) afforded 0.6 g of 30 the required product. Percentage purity (LCVB):
21.0 % (M1) Foilivin

5010/ 183 748PCT ShWing O%rg?)lﬁ%%ﬂﬁ)&ﬂﬂﬂé 53 SLbis-(Wyano- phenoxy)-benzoic acid
(443-[4-(tel- ﬁ&tiﬂmyml)mdwlamrnbnﬂwlw;cmcm ethyll ester (0. ()&g,nbimmcﬂ) Mre

car bam m doyl X | am I i tyl
cater (4 etigSRBR S OR B AP o IR ER G 1 20l Bl g 5.
[4-(N- 5  (5H, m) 1.70 (1H, m), 2.3 (2H, t), 2.68 (1H, m) 3.6 (3H, s), 44(2H q), 4.25 (1H, m),
acet yl hydroxycar bam mni doyl phenoxy] - benz% an no} - cycl ohexyl) carbam c

aci d t ert bubyp (2H: &y 784611, ).0/-38( édtuced using the procedure of
Exanple 2(f) to afford 0.35 g of the reqwred product. Percentage purity

(LCMB): 75.0 % (M+l) = 709. 3+1. i)

N- (4- Am no- cycdi)o«hek){B)S -Bis{{4-(Hrhydcoxytdrpadmanidod)phemrxg]-baeogRypipéridid-4-yil)-0

car bam m do hen& & benzam de Usi ng

{4-[344- (tert B} 885y | ani no- met hyl ) - 2, 6-di f I uor o- phenoxy] - 5- (4-

car bam m doyl - phenoxy) - benzoyl am no] - cycl ohexyl | -carbam c acid tert-butyl
ester (0.35 g, 0.49 mol ) and follow ng the procedure of Exanple 9(d)

af forddd® 0. 15 Ysiog 4t Hel315Bise@rdyrret phensaykbenzogh] qéperislire 4 yly-butyri¢ a@u@)hyl 98 72

(o1 L%“’b” SR {E02 17 G e Rplothhe g gt br el ) &%&df@ 14
(31-1, : tTleIBﬁqLﬁrla&lprdﬁ)uct Pefbnte@dburity (LCME): 261 b6, (M+1) & 485 20+3H, , 9.30

(4H, d). 20Exarrp| e 90.
143, 5- Bi s- (4- car bam m doyl - phenoxy) - benzoyl i - pi peri di ne-4-carboxylic acid

I nt di at -
123er5mé| Isa( éelscé)gél(()ﬁgﬁgf\%l%?mgﬁggﬁaﬁyg%%%nﬁg%h I%Q%Ugl C }éél d et hyl

ester 15 Fopibewling-Yvbuyrioeedgthyl esterExanpl e 5(¢)
3, 5- bi s- (4- cyano- phenoxy) - benzoic acid 0.6 g (1.68 mmol) and
pi peri di ne-4-carboxylic acid ethyl ester (0.31 g, 2.02 nmmol) were used to

afford 0.54 g [Oﬁmg hqlI{GgﬂJblﬁﬁd-(NEl@dttﬁiycarbHHhﬁdbﬂ)@QeM] bgnzl)yl]}8p1f1)é){|1'ﬂmw- 1.
5 30(2H, ), 73,52

rT)l 2.90 lgq 3.12 (11
(111, m, 2y bgut(ygg Ja_md(ﬂh gfstggl (01&]1 65,ﬁ1m0@ apd fpBawing e prpcqyblre( qflﬁxanmle 7.26
(4H, d), 7. ﬁg) ffdidedd.6 g of the required product. Percentage purity (LCMS): 38.0 %, (M+1) =

20  673.2+1.

f) 4-(1-{3,5-Bis-[4-(carbamimidoyl)-phenoxy]-benzoyl}-piperidin-4-yl)-butyric
acid ethyl ester

25 4-(1-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoyl } -piperidin-4-
yD)-butyric acid ethyl ester 0.6 g (0.87 mmol) was reduced using the procedure of
Example 2(f) to afford 0.14 g of the required product. Percentage purity (HPLC): 90.04
%, (LCMS): 81.94 %. '"H NMR (DMSO-de): 8 1.20 (2H, m), 1. 52 (4H, m), 1.70 (1H,
m), 2.30 (2H, t), 2.7 (2H, m), 3.0 (1H, m), 3.6 (3H, s), 4.4 (2H, m), 6.9 (2H, s), 7.0 (1H,

30 s),7.32(4H, d), 7.88 (4H, d), 9.25 (8H, brs).

Example 92.



WO 2010/ 133748PCT/ F12010/ 000031 156 d)
1-[ 3, 5-Bi s- (4-cyano- phenoxy) - benzoyl] - pi peri di ne-4-carboxylic acid 0.48 ¢

(0. 96 mmolyg 20fo/159R85- bi s- (4- cyano- phenoxy) - benzoyl] - pi pegirdirdgoéooos1
carboxylic acid ethyl ester was hydrol ysed using the procedure of Exanple

5(b) to 5 afford 0.4 g of the required product. 1HNVR (DVBO-d6): 6 1.28
(2H, m, 1.5 (2H m, 1.82 (2H m, 3.1@581H m, 3.58 (1H m, 4.24 (111,
m, 6.98 (1H, d), 7.16 (2H m, 7.25 (4H m, 7.88 (4H m), 12°5 (1H brs).
e) 1- {3 ,5-B i s4fa-(MNARVHS-R¥IERY: x@ﬁ:’ﬁilﬁhﬂ@%i@ (ﬁ@@ﬂaﬁﬁﬁﬁlldoyl phenoxy)-phenoxy]-

-benzoyl | - pi peridi ne-4- 10carboxylic aci

1[ 3, 5- Bi s- (&n&g9igmeidphenoxy) - benzoy11- pi peri di ne 4 carboxylic acid (0.4 g
0.85 mml) and follow ng the procedure of Exanple 2(d) afforded 0.4 ¢ of
the required product. Percentage purity (LCMS): 95.0 % (Mrl) = 531.0+L 15

f) 1- {3, 5- Bi skferinediateaia)m @pyk)thpsamoas)th Bxampleydd. - pi peri di ne- 4 car boxyl i c
acid 1- {3,5

- Bi s44- (5N- hydr oxycar bam m doy1) - phenoxy] - benzoyll pi peri di ne-4- car boxyl i C

d 0.4 0. 24170
ggl af f or dgo(l &3 mﬁlcié%%tﬁre% u{??rg nB;(Qage uerulﬂtnf %)’%95 33 %

(LCVB): 98. @Bba%lclaﬁikimbg@wmrd& 6 1.48 (2H, m, 1.85 (2H, m, 2.92 (1H,
m, 3.10 (1H, m, 3.58 (1H m, 4.25 (211, m, 6.92 (211 d), 7 0 (1H, t),
7.32 (4H, d), 7.88 (4H, d), 9.12 (4H, brs), 9.28 (4H, brs). 25Exanple 91.

4- {1- [3,5 -BJiing3(4 @6 Ratdlooi@y(3- (ﬂ%ﬂﬂd—)ﬁerﬁ&?)z%ﬂyhroxy benzoylamino]-
-pi peridin-4-ylil-butyric acid Internediates (a are the sane as in
Exanpl d%26. cysgvél Xy} }-carbamjiczacid teg-butylestey apd4 m@mbﬁwaléﬁwd@ﬂ $6 g, 13.3
- pi peridin- rﬂn%i)]ang%mg\bﬁg%% ﬁogécfﬁyé of Example 42(b) afforded 2.2 g of the required

product. '"H NMR (DMSO-dg): & 1.25 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.18 (1H, m),

3.68 (1H, m), 6.75 (1H, d), 7.25 (4H, m), 7.50 (2H, s), 7.82 (2H, d), 7.95 (2H, d), 8.38

(1H, d), 9.94 (1H, s).

15 |
e) 4-[3-(4-tert-Butoxycarbonylamino-cyclohexylcarbaﬁoyl)—5-(4-cyano-phenoxy)-

phenoxy]-benzoic acid

0.5 g (0.9 mmol) of {4-[3-(4-cyano-phenoxy)-5-(4-formyl-phenoxy)-benzoyl-

20  amino]-cyclohexyl}-carbamic acid tert-butyl ester was dissolved in 15 ml of THF and
0.43 g (2.7 mmol) of potassium permanganate, dissolved in 8 ml of water, was added to -
THF solution at 10 °C during 10 min. The reaction mixture stirred over night at RT.
Reaction progress was monitored by TLC. Reaction mixture was filtered through celite
and washed with THF and thus obtained mother liquor was concentrated under vacuo.

25  Product was crystallized with ethyl acetate to afford 0.25 g of the required product. 'H
NMR (DMSO-dg): 6 1.25 (4H, m), 1.36 (9H, s), 1.78 (4H, m), 3.18 (1H, m), 3.66 (1H,
m), 6.75 (1H, d), 6.94 (3H, m), 7.18 (2H, d), 7.36 (2H, s), 7.86 (4H, d), 8.38 (1H, d).

f) 4-[3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-phenoxy)-
30 phenoxy]-benzoic acid benzyl ester



WO 2010/ 133748PCT/ F12010/ 000031 157 Fol | owm ng the procedure of Exanple
5(c) 3, 5-bis-(4-cyano-phenoxy)-benzoic acid 1.2 g (3.37 nmmol) and

4- pi peri dyp-8roylszAyt yric acid ethyl ester (0.68 g, 3.7 pRlERMEIRSEd to
afford 0.9 g of the required product. ill NVWR (DVMSO-d6): 8 1.20 (4H m, 1.

52 (5H, m), 1.70 (1H, m, 2.3 (2H, t), 2.68 (111, m), 3.6 (3H, s), 4.4 (2H
q), 4.25 (1H, n), 56.95 (2H, d), 7.04 (189 t), 7.25 (4H, d), 7.88 (4H, d).
d)

4- (1-{3, 5-Bi s4ds 1mﬁdﬁ%?%@mq@E(h%ﬁ%ﬁﬂ&xy@ﬁ@&%&fﬁﬁb%@él@ﬁéﬁ}ddﬂrwdﬂﬁ-517(4-' yl1)-
butyric acid ethyl ester 10Using . . ] ]
4-{1-13, 5- Bpgneﬁlemarpbﬁm@kpyn@mws gisgdyeddind-ml ¢fIDMEu Ay 0i°€ Hbingd et hy|

a1 or ded 2. &3 i) Helas B cePorl @RS AERRESRENAR B [RIRIERFHEY, , o,

(M+1) = 589wéreladded and the rea@jiodtmiixture was stirred for 4 h at RT. Reaction Iprogress was
{3,5-Bi st4- (N acetyl hydr oxycar bam m dqyl) - phenoxy] -benzoyl]|- 1 .
5pi peri di n- wpyliﬁ}r-eﬁﬁy Qﬁ%c Upen gowplsion of ¥1@rreactlow§hlwn$ne81weqe31,ﬂeteéi with 50

4- (N- hydr o - ] (s T PRI yric acid
Cinyl oater B 5o d R S S U e o e e T " o o)

af f orded 0. ®diumfulphge ardjconcentrgeddudsr vaker Thut cly@ingdiciutly resldivBjas 38. 0 %
M1) = 20673.2+1. 0 . - .

" ( T {3, 5- ﬁ@f%ﬁ%@#%@fﬁf*}f?%}@&ﬁ@ﬁ%ﬂz RomehriligesbrrdsHed W - butyric

aci d ethyl @ah{laéetat®4héxkme {B: 9ProBive 0.38 mg of the required product. 'H NMR (DMSO-

s44- ( N-acetgl d%/drox carbamm do%l) - phenoxy] -benzoy éﬁ-ﬁlé_gel’l di n- 4-

y1) - buth? i cdaict H2e{Hy i mbdi4®H sk 1gf (b1, ap. 28IV Hywas 3 MusBh R

ber cont age. Bie T rpee gD S H Beas® L 4ol B o BIRE o). 1. 20
(2H, m, 1. 52 (4H m, 1.70 (1H m, 2.30 (2H, t), 2.7 (2H, m, 3.0 (1H,
788 (ar o), B o (B eRanieing ) lolisoRnme Syl F12010/ 000031
158 hydroxycarbamimidoyl)-phenoxy]-phenoxy}-benzoic acid benzyl ester
15
Using 4-[3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxy]-benzoic acid benzyl ester (0.4 g, 0.61 mmol) and following the
procedure of Example 2(d) afforded 0.39 g of the required product. Percentage purity
(LCMS): 52.0 %, (M+1) = 694.3+1.
20
' h) 4-{3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-[4-(N-acetyl-
hydroxycarbamimidoyl)-phenoxy]-phenoxy}-benzoic acid benzyl ester

Using 4-{3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-[4-(N-
25  hydroxycarbamimidoyl)-phenoxy]-phenoxy}-benzoic acid benzyl ester (0.39 g, 0.56
mmol) and following the procedure of Example 2(e) afforded 0.41 g of the required
product. Percentage purity (LCMS): 53.0 %, (M+1) = 680.5+1 (Boc-acid mass).

i) 4-[3-(4-tert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-carbamimidoyl-
30 phenoxy)-phenoxy]-benzoic acid



4-[ 3-(4- Am no-cycl ohexyl car banoyl) - 5- (4- car bam m doyl - phenoxy) - phenoxy] -
benzoic acid Internediates (a) - (c) are the sane as in Exanple 49. 5

d) WO 2010/133748 PCT/F12010/000031

{ 443- (4- Cyano- phenoxy) - 5- (4-f or nyl - phenoxy) - benzoyl am no] - cycl ohexyl | car bam
ic acid tert-butyl ester Using 3.0 g (6.6 mmol) of

{ 4-[ 3- (4- cyano- phenoxy) - 5- hydr oxy- benzoy6@ni no] - 10cycl ohexyl | - car bani ¢
acid tert-butyl ester and 4-fluorobenzal dehyde (1.66 g, 13.3 mmol) and

fol | owi ng t he pfdcbdart- butof(ycﬁxlmmplamm&-(cja)lolaa‘x&madﬁmo&l)ZS -pt- @I-a&dﬁﬂhyd&qmy-r ed

?rﬁg?cfﬁ Y Nsane %&tiquirvdhf?nsxg@]*ﬂpr;}d'yenzg?c'2sld(bﬂqzylrﬁste P 408 ?02#4'4 o agy
(2H, d), 7. @éu&alﬂ& g)the &0@&1&9—5&” Efhmpl® 2&‘9’&( rd 13 %@f th% req%}red roduct.

443- (4-tert-Butoxycarbonyl am no-cycl ohexy car banoyl -cyan phenoxy) -
phenoxy] - bePeraintage @udtyO(LENS): 049 oV ) 1)of 587.1+1.

{ 443- (4-.cyano- phenoxy) - 5- (4- f or nyl - phenoxy) - benzoyl - 20

am noj - éycl ohexyl | -carbamc acid tert-butyl ester was dissolved in 15 m of

THF and 0. 43 g) (R-4- mb)cy@lt)h@gn)a:s51w§r(4oadrnaﬂﬁﬁaa§1qaheﬂ¢)§?]%miw 8 nl of

wat er, was added to THF solution at 10 C during 10 nm e reaction m xture
stirred over night at RT. Reaction progress was nonitored by TLC. Reaction

t f bt ai ned
ot her 1 quor SHEE S4B SRS O e abeiSy BE R LalnC ] 2 °
WI t h et hyl 1andach)a{phem(ncya}bhmodypbéﬁ'zo@ aid (OhB g, mew] mddokidwing the\VR -
1, 8 (1H, n), 3.66
(1H q%) 6. Pfscecim ﬁﬁlxan@r%%dgéﬁprd%?% ?131 t%%fsquayy pff)%ﬁ f‘ez&ant E\PUIHY g6 (4H,
d), 8. 38 ( iHPLD): 97. w/m@ms@mﬁﬁmm&mg@% Jé‘>51940 gm)n@ 99(23(4ﬁ5 ol )

of 443-(4-tert- but oxycar bonyl am no- ?/c ohexyl car banoy

cyano- phendryB-Q2HéHoxy] 3.6@ (idbim), dd2d 1 Has), alléﬁﬂv@cﬂﬁﬁ( nﬂl) GHSIRHE. d)At 0 C
|
50 mg (0. 35@7@@3 b?%d’g% €80 AN 98§%i}fnﬁ?§ %g?ﬁ_}r@s(o 26 ol )

benzyl br om ed rf he'r ac’t irred for 4 h at
RT. Reaction progress was 5 nonitored by TLC. Upon conpl etion of the
reactign the contents were diluted with 50 m of ice-water and extarted
with 3% 50 nl J¥*aRMe¢P3acetate, dried over anhydrous sodi um sul phate and

concentrat ed undef3.Maghtho-dytishe@PEaAbRRE 1§r5Ltd§‘caE&%h B 8ermtt )-bhdx P
col utm chr omat ogr aphy usi ng 60- 120 rresh Silica-gel 3 eluted wth

et hyl acet athenzoipesidethyl ¢sterd) to give 0.38 ng of the required product. 'H
NVR (DVBO- 1 0d6): 1.25 (4H, m), 1.4 (9H s), 1.8 (4H m, 3.18 (1H m),
3.66.(1H, m), 5.36 (2H, s), 6.76 (111, d), 7.22 (5H, m), 7.46 (7H, m, 7.88
(211, d), 8. OYnfedhktdigkes (a8 —36) 4rd the sdme as in Example 49.

20
d) 4-[3-(4-fert-Butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-phenoxy)-

phenoxy]-benzoic acid ethyl ester

Using 2.0 g (4.4 mmol) of {4-[3-(4-cyano-phenoxy)-5-hydroxy-benzoylamino]-

25  cyclohexyl}-carbamic acid tert-butyl ester and 4-fluoro-benzoic acid ethyl ester (1.2 g,
6.6 mmol) and following the procedure of Example 42(b) afforded 1.8 g of the required
product. 'H NMR (DMSO-de): 6 1.35 (4H, m), 1.4 (9H, s), 1.8 (4H, m), 3.2 (1H, m),
3.68 (1H, m), 4.30 (2H, q), 6.75 (1H, d), 7.20 (5H, m), 7.48 (2H, d), 7.88 (2H, d), 8.00
(2H, d), 8.36 (1H, d).

30

e) 4-[3-(4-Amino-cyclohexylcarbamoyl)-5-(4-ethoxycarbonimidoyl-phenoxy)-

phenoxy]-benzoic acid ethyl ester



9) 4- {3

-(4-tert-Butoxycarbonyl am no-cycl ohexyl car banoyl) - 544- ( Nhydr oxycar bam m doy
1) - phenoxy b Bhmnesmp - benzoi ¢ aci d benzyl ester Usi ng PCT/F12010/000031
4-[3-(4-tert-Butoxycarbonyl am no-cycl ohexyl car banoy1l) - 5- (4- cyanophenoxy) - ph
enoxy] - benzoi ¢ acid benzyl ester (0.4 g, 0.61 mmol) and follow ng the
procedure of Exanple 2(d) afforded 0.391§10f the required product.
Percentage purity (LCMS): 52.0% (Mrl) = 694. 3+1, h) 4-
{3-(4-tert-Butoxycarbonyl am no-cycl ohexyl car banoyl) - 544- ( N- acet yl hydr oxycar
bam m doyl) - phenoxy] - phenoxyl - benzoi ¢ aci d benzyl ester Using

4-
{3- (4-t er t - But B3P8 &r[BdAstedHutexycydrnraninocaiclohsiylegrbamoy S ¢(Rrcysmp-

hyd b ri. ¢ho ~PNE 2 5 [ ' t 0.39 g,
0756 Tl ) OFo T oa Ry e aBlE e Bl 15 ARih QROBHWERES L1 o of
t he requi r epropedatkicf ExdPaple é () affordedr. 35y 61 1B quird peodifet. Phiekhtage fiiity 5+1
Boc- aci . i), ,

gf- Fg ?Zlﬁdera‘scéﬁ§5>?9coa@bg\4|§7;%ﬁns?li%%lfcI ohexyl car banoyl) - 5- (4- car bam m doyl 30

phenoxy) - phenoxy] - benzoic acid W) 2010/ 133748PCT/ F12010/ 000031 160 4- {
3

- (4- t er t - but ox¥) chl bthMmine-spclehexylsaehanioy Br b éearhymmnifayl(phenoet) phiyakydxycar b
am m doy1) - phenaxyl;- phenoxyl - benzoi ¢ acid benzyl ester 0.41 g (0.56 mmol)
was reduced usi ng e procedure of Exanple 2(f) to afford 0.13 g of the
requi red product. Percentage purity (LCMS): 74.1 % (M+l) --= 587.1+1. 5 )

N- (4- Ani_no- h -3, 5-bi s- ( 4- car bar ni ni doyl - ph -b i de Usi
b 13 Ok o LUBDE By S AT R B PRy DS BBA JO G R

i m doyl - phegnyy dk6n3Q g gaG ; ?m Wi ng
the 10 pr ocedu?eﬂg({‘éﬁ%(ig%ﬁg@g?%gggﬁlg%lggn%%l%ﬁm%%t% e rggﬁ%éggl:p%guct.
Per cent age Haraffard¢dpLEy of &g reming pfadonBPercetagspidity (INRLCDMEB80%) : 8 1. 40

4H, , 1. - 0, 3 : , 11, , .
(211, ", AEaEb s B s Figuin bhylosdk 44518, My & O T B mf? 6 40
(1H, d), 8.@8, ()]4.341218)m), 9. LAH, 2J7.18SH, dj IBX@mdg 708¢2H, d) 7.9 (4H, m), 8.0
443- (4- Am nQ@- cycl ohexyl car banp 1%(%5- gé} car bam m doyl - phenoxy) - phenoxy] -
benzoi ésaci@Hefl}ngi“ @é‘iéﬂ)’ ?-lqpé?%re h? (@H) b115)-(0) are the sane as in Exanple
49. 20

Example 94.
N-(4-Amino-cyclohexyl)-3-(4-carbamimidoyl-phenoxy)-5-(4-carbamoyl-
phenoxy)-benzamide

20

~ Intermediates (a) — (¢) are the same as in Example 92.

f) {4-[3-(4-Carbamoyl-phenoxy)-5-(4-cyano-phenoxy)-benzoylamino]-cyclo-
hexyl}-carbamic acid tert-butyl ester
25 |
0.6 g (1.05 mmol) of 4-[3-(4-tert-butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-
cyano-phenoxy)-phenoxy]-benzoic acid was dissolved in 15 ml of THF. At-10 °C 0.18
ml (1.57 mmol) of N-methylmorpholine was added. The reaction mixture was stirred for
15 min at 0 °C. 0.14 ml (1.36 mmol) of tert-butylchloroformate was added and the
30  reaction mixture was stirred for 1 h at RT. Further 6.0 ml of 30 % of ammonia solution
was added during 10 min at 0 °C and reaction progress was monitored by TLC. Upon

completion of the reaction the contents were diluted with 50 ml ethyl acetate. Organic



d)

4-[ 3-(4-tert-Butoxycarbonyl am no-cycl ohexyl car banoyl) - 5- (4- cyano- phenoxy) -
phenoxy] -wensfiesasi d ethyl ester Using 2.0 g (4.4 mol pc@fr2010/000031
{4-[ 3- (4- cyano- phenoxy) - 5- hydr oxy- benzoyl am no] - 25cycl ohexyl | - car bam ¢
acid tert-butyl ester and 4-fluoro-benzoic acid ethyl ester (1.2 g, 6.6
mol ) and follomrng the procedure of Exdegl e 42(b) afforded 1.8 g of the
required product. 'H NVR (DMBO-d6): 1.35 (4H, m, 1.4 (9H, s), 1.8 (411,

M, 3.2 (1lllayerivas s2pdtedhbd walhed Wit x(Hnl Shkurafed ngl(lﬂ-llﬂxcargr)natg soZQH((@ll
M. 7.48 (2H ). 788 (2H d). 8.00 (211 d) 8 36 (111 ).

2010/ 13374 8111@#' qngpg g&]@f(@@g@gQluggqllphatwd@ncentrated under reduced pressure to

R e LT e

enoxy] - benzoi ¢ aci
procedure of Exanple 1(d) afforded 0.55 g of the requrred product

P 96,0 IVH = 545 4
49[ ge? Z A(ran ﬁgr' t%ﬂ%ﬁ‘ék\ﬂl&a%ﬁw ( a? b%ﬁarhrréoglrphsa@ryaspyymmmxy]

benzoi ¢ aci genk@Mid\tid ethyl ester
4-[ 3- (4- Am no- cycl ohexyl tar banoyl) - 5- (4- et hoxycar boni m doyl - phenoxy) -

phenoxy] - benzoic acid (0. 45 g 0 82 nmmol ) and follow ng the procedure of

Exanpl e 1(e) aff t
(HPLO) . o7 ba Vob s <aBaley bl Fhrb o e s A hy ' 1 o5
(4H m, 3. @c(oZmeylt}@carb&nﬂc écld iert Bi)tyl c’kteﬁ@ @Qg 0.1 mrﬁolaaﬁd]-fdllo&)i thel8 (211,

d 7.3 (211, d 111,
9) 00 ( 2:91 Hpggc?ur@ofjéxa@g&q_ 1((% |a§fprded O %ﬁ&hg rq:mmed product ercentage( purity M

ensam de 20 Rter g b QL DL SRR e e same as i Exampie b2 1)
(443- (4- Car banoyl - phenoxy) - 5- (4- cyano- phenoxy) - benzoyl am no] - cycl ohexyl | - ca
rbamc acid t etg)tNgxﬁﬁxlnin%-sgygfohexyl)a-(4-carbamimidoyl-phenoxy)-S-(4-carbamoyl-
phenoxy)-benzamide -
15
Using 4-[3-(4-Amino-cyclohexylcarbamoyl)-5-(4-carbamoyl-phenoxy)-phenoxy]-
benzimidic acid ethyl ester (0.48 g, 0.93 mmol) and following the procedure of Example
1(e) afforded 0.055g of the required product. Percentage purity (HPLC): 97.22 %,
(LCMS): 93.33 %. 'H NMR (DMSO-dg): & 1.45 (4H, m), 1.90 (4H, m), 3.0 (1H, m), 3.7
20 (1H,m), 7.0 (1H, s), 7.15 (2H, d) 7.32 (3H, d), 7.45 (2H, d), 7.88 (6H, m), 8.40 (1H, d),
8.88 (2H, brs), 9.25 (2H, brs).

Example 95. ‘
4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoylamino]-cyclohexanecarboxylic
25  acid ethyl ester

Intermediates (a) and (b) are the same as in Example 26.

¢) 4-[3,5-Bis-(4-cyano-phenoxy)-benzoylamino]-cyclohexanecarboxylic acid ethyl
- 30 ester



25 0.6 g (1.05 nmmol ) of
443- (4-tert-but oxycar bonyl am no- cycl ohexyl car banoyl) - 5- (4-

cyano- phegexyioidbagoxy] - benzoi ¢ acid was di ssol ved i n 1pcrishodddhz: At - 10
C0.18 M (1.57 nmol) of N nethyl norpholine was added. The reaction m xture

was stirred for 15 mn at 0 C. 0.14 m (1.36 nmol) of
tert-butyl chl orof ormate was added and tH€330 reaction mixture was stirred
for 1 h at" RT. Further 6.0 m of 30 % of amonia sol uti on was added duri ng

10 min at 0 C pagbwiaaeRd ﬁBc&fu@@é%&n&’tﬂé9&?B'5’tlﬂ§ c%oTﬂlQnO)HB%nﬁﬁgﬁélﬁti on
of the reaction the contents were diluted w ethyl "acetate. Organic

WD 2010/ 133Y42rCH murpdiadcogoar- cys@hpmearhwhsepdr@m@stan@ RS with 3 x
50 m satur i | ut i rie sodi um
il phat o andrEnSEh PR BATREEY Sl ihohbt R PAROARE S5

requi red pr@Hiah), IEer(SHnma,gl@pm{my) QLIQII/H) t), 81 011%m}, MHD) (2H, 5)70021(4519)
4-[3-(4- Am no-cycl ohexyl ca y ar banoyl -, henocy) oxy] -

benzim & ¢ g@,as&.@@ )e’éggp}@sq),ggzl(m d). Percentage purity (HPLC): 8 3%

14-[ 3- (4- car banoyl - phenoxy) - 5- (4- cyano- phenoxy) - benzoyl am noi -

cycl ohexyl | -carbam c acid tert-butyl ester (0.45 g, 0.79 mml) and

foll owi ng t he 4) 4{prseBisddnN-lofdréayambhmirhiddy])phtwmxy¢tetzofBingnof-cyde r equi r ed
product. Peycenta rit. L . 77.0 % (M+1l) = 516. 1+1. h)

N- (4- Ami no- &58P8H g@@‘ﬁfc ?‘%E‘@%&m m doyl - phenoxy) - 5- (4- car banoyl phenoxy) - b
enzam de 15 Usi ng

443- (4- Am no- cycl ohexyl car bam)e/z% 5- (4- car banoyl - phenoxy) - phenoxy] -
benzi mi'fl ¢ aci B-6ea Hyl7 mmwobrof(del348Bis-(4ecysro-phenoxy khenzoplaiminglreyclohexaseocedur e

of Exarrpl e t urity
(HPLC) : %@%}(yﬁ% L%@%)%l %’Qg‘g% ﬁ%ﬁ“ﬁnﬁ?ﬁ\}é}%@w %‘% 02 E’E (ﬁﬁm‘?ﬁ o1 90
(411, rr) , 35@'(/01d¢uem)s soBJtiZ)nZﬂ(hSldrbe]ﬁiManﬁh ddtet] asRT ddritd S(ﬁﬂllThdil)eac?uo'ﬁZ (3H,
gl), ’s) 7.45 (2 HlXtUI)C st1rre§ %or 6 h at SO@C React?on( ;;Lr%éressd gvas momtorgg Ey Tir Sl{eac%m%S (211,
mixture was cooled to RT and solvent was removed under reduced pressure and thus
15  obtained crude product, yield 0.6 g, was subjected to the next step without further

purification. Percentage purity (HPLC): 80 %, (LCMS): 83.3%, (M+1) = 575.23+1.

e) 4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino}-

cyclohexanecarboxylic acid ethyl ester

20
Using 4-{3,5-bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoylamino } -
cyclohexanecarboxylic acid ethyl ester (0.6 g, 1.14 mmol) and following the procedure
of Example 2(e) afforded 0.5 g of the required product. Percentage purity (LCMS): 55.3
%, (M+1) = 659.3+1.
25

f) 4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoylamino]-cyclohexanecarboxylic

acid ethyl ester

Using 4-{3,5-bis-[4-(N -acetylhydroxycarbamimidoyl)-phenoxy] -benzoylamino }-
30 cyclohexanecarboxylic acid ethyl ester (0.45 g, 0.68 mmol) and following the procedure
of Example 2(f) afforded 0.25g of the required product. Percentage purity (HPLC):
92.31 %, (LCMS): 91.81 %..’H NMR (DMSO-dg): 6 1.1 (3H, t), 1.31 (4H, m), 1.90



Exanpl e 95.

4-[ 3, 5-Bi s- (4-carbam m doyl - phenoxy) - benzoyl am no] - cycl ohexanecar boxyl i c
25aci d etwpl20mst3gr4sl ntermedi ates (a) and (b) are the saretasonmodoszanpl e 26.
WO 2010/ 133748PCT/ F12010/ 000031 163 Fol |l owi ng the procedure of Exanple 9(e)
3, 5- bi s- (4- cyano- phenoxy) - benzoic acid 1.0 g (2.6 mmol) and

4- am no- cycl ohexanecar boxylic acid ethyll6dster (0.48 g, 2.6 mml) were used
to afford 0.5 g of the required product. 1HNVR (DMSO-d6): 1.34 (5H, m,
1.41 (5H, n4H,mP2. 0418, mp)3.0 2LH, ) 4,121 (2H, §), 812 [ (HY, dd) , 7.90 12H(®HB.5Q) 1 Hy . 04
(4H, 5dd), 7. %%Q%H7 s), 7.89 (3H, d),8.41(1H,d). Percentage purity (HPLC):
89.3 % dh)59- -(8H, d).

{3, 5-Bi s-[4- (N hydroxycar bam m doyl) - phenoxy] - benzoyl am no }

- cycl ohexanecar boxylic acid ethyl ester 100.6 g (1.17 mmol) of

443, 5- Bi s- (4- cyaE@aqnhlm%(y) benzoyl ami nol - cycl ohexane- carboxylic acid

et hyl ester was 30 of et l, and Q. 2 9. 4 mu of 50 %
aqueoussiol uti ong 3fs§ %’F%@ﬁn&mdﬁgi'wgoﬁﬁggggﬁygﬁfyiﬁﬂoHia‘}é)' 11 ee) reaction
m xture stirred for 6 h at 80 C. Reaction progress was nonitored by TLC
Reaction m xture was,  cooled to RT and sol vent was renoved under reduced
pressure and t Higmedistasdarand (b} ygdhoprameiastin Expmaple 26. 6 g, was subjected to
the next step without further purification. Percentage purity (HPLC): 80 %

-

(LCWB): 83.3% (M+rl) = 575.23+1. e) 4- { 3,5
- Bi st 4- ( N- acet y) hydBiex4-crarogptiendxhoyNY4-hldnogy-¢g}clohexyl)-benzamide
- benzoy] am nol cycl ohexanecar boxylic acid ethyl ester Using 4- {3,5-b

s[ 4- (N- hiydr oxycar bam m doy1) - phenoxy] -benzoyl am nol cycl ohexanecar boxylic

acid ethyl estpplidwing tith procelird BRH RanflslofePB |5ib-08 cyh8-pheAs8 WeRzdiE aGidanpl e
2(e) afforded 0.5 ¢ gf the required rodﬁzt Pe?gé%taégkpdgﬁt (LCVB): 55.3
% (Mrl) = 83%® @42:8 mmol) and 4- anplgo -cyclohexanol (0.046 g, 0.42 mmol) were used to afford

, 5 Bi's- (4- Cé&%ﬂ*ﬂgfr{@hedé%y@ g{@pg@%@?&@&&&\é ARt RleNi¥S: '99@%9&%‘9% Dgxyhig acid

et hyl ester
[ 4- (N—acetylhydroxycarbaninidoyl) phenoxy] - benzoyl am nol -

cycl ohexanecar ho t hyl ster 68 Mol ) an omﬁng
the prdcedure a3 é&lﬁ-ﬁ? %{yﬁsoxmr @Ia@adeyl%sge@P(Yf e 4r1bVq’Ef?’%Ye%V°g1h6

Percent age piffzhinyde( HPLO) : 92.31 % (LCMS): 91.81 % 1HNWR (DNBC)dG) 8 1.1
(3H, t), 1.31 (411, m, 1.90

Using 3,5-bis-(4-cyano-phenoxy)-N-(4-hydroxy-cyclohexyl)-benzamide (0.5 g,
1.10 mmol) and following the procedure of Example 95(d) afforded 0.45 g of the
20  required product. Percentage purity (LCMS): 81.1 %, (M+1) =519.3+1.

e) 3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-N-(4-hydroxy-

cyclohexyl)-benzamide

25 Using 3,5-bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-N-(4-hydroxy-cyclohexyl)-
benzamide (0.5 g, 0.96 mmol) and following the procedure of Example 2(e) afforded
0.40 g of the required product. Percentage purity (LCMS): 49.2 %, (M+1) = 603.3+1.

f) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-(4-hydroxy-cyclohexyl)-benzamide
30
Using 3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-N-(4-hydroxy-
cyclohexyl)-benzamide (0.4 g, 0.66 mmol) and following the procedure of Example 2(f)



WO 2010/ 133748PCT/ F12010/ 000031 164 (4H, m, 2.21 (1H, m, 3.0 (1H m,
4.12 (211, q), 7.21 (7H, dd) , 7.90 (4H, d), 8.52 (1H, d), 9.21 (811, d).
Exanpl e 960 2010/133748 PCT/F12010/000031

53, 5- Bi s- (4- car bam m doyl - phenoxy) - N- (4- hydr oxy- cycl ohexyl ) - benzam de
Internediates (a) and (b) are the same as in Exanple 26. c)

3, 5- Bi s- (4- cyano- phenoxy) - N- (4- hydr oxy- d$6l ohexyl ) - benzami de 10

Fol | owi ng the procedure of Exanple 9(e) 3,5-bis-(4-cyano-phenoxy)-benzoic

acid 0.1 (aﬁfora&iomgaftaaebqﬁrradrpmwypéxemé(@mim{( QHPHE): 97.19.4TMS): Wer e
used to afford 9 e required fro uct. Percent a? IE)urlty (ILCMS)
92.3 % (M3 8L/ﬂ5§§MB(D_L1\g§p de): 6 1.21 (4H, m), 1.89 (4H, m), 3.1T (1H, m), 3.7 (1H

3. 5 B st~ (A ey G e, Ry B bR Ol & WU Qi ag v @iy -

benzam de

3, 5- bi s- (4- cyano- phenoxy) - N- (4- hydr oxy- cycl ohexyl ) - benzam de (0.5 g,

1.10 ) and f IIo r&;,the procedure of Exanple 95(d) afforded 0 45 g of
t he 20required Percentage purity (LCM5): 81.1 % (M+1l) = 519. 3+1.

e) N-(4- Ammo cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-(6- din-3-
3,5-Bi s44- (N-acet y(l hydr ox;ycar baym) m(doyl) phe}rlloliy] l\{) Ehz;ilrcrzlllrnc())x%/yély(1:I ohexyl)-b

enzani de 25Ylekyigpenzamide

3, 5- bi s44- ( N- hydr oxycar bam m doyl) - phenoxyl - N- (4- hydr oxy- cycl ohexyl) -
benzam de (0.5 g, 0.96 mml) and follow ng the procedure of Exanple 2(e)
af forded 0.40 todmetiares (Hmdechrptiedutik as ReELanplaga. purity (LCVS): 49.2 %
(M+1l) = 603.3+1. O

3, 5-Bi 51-0( 4- car bam m doyl - phenoxy) - N- (4- hydr oxy- cycl ohexyl ) - benzam de

f) (4-{3-(6-Nitro-pyridin-3-yloxy)-5-[4-(tert-butoxycarbonylamino-methyl)-

phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester

Following the procedure of Example 69(b) (4-{3-[4-(tert-Butoxycarbonylamino-
15  methyl)-phenoxy]-5-hydroxy-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester
0.4 g (0.72 mmol) and 5-bromo-2-nitro-pyridine (0.17 g, 0.86 mmol) were used to
afford 0.3 g of the required product. 'H NMR (DMSO-dg): 8 1.31 (18H, d), 1.8 (4H, d),
3.20 (2H, m), 3.8 (2H, m), 4.1(2H,d), 7.35 (3H, d), 7.4 (3H, m), 7.9 (1H, d), 8.35 (2H,
d), 8.5 (1H, s).
20
g) (4-{3-(6-Amino-pyridin-3-yloxy)-5-[4-(tert-butoxycarbonylamino-methyl)-

phenoxy]-benzoylamino}—cyclohexyl)—carbamic acid tert-butyl ester

Following the procedure of Example 62(e) (4-{3-(6-Nitro-pyridin-3-yloxy)-5-[4-
25  (tert-butoxycarbonylamino-methyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic
acid tert-butyl ester 0.3 g (0.44 mmol) was used to afford 0.2 g of the required product.
Percentage purity (LCMS): 68.4 %, (M+1) = 647.3+1.

h) N-(4-Amino-cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-(6-amino-pyridin-3-
30 yloxy)-benzamide .



30 WD 2010/ 133748PCT/ F12010/ 000031 165 afforded 0.2 g of the required
product. Percentage purity (I-1PLC): 97.19 % (LCVB): 93.81% 1H NMR
(DVBO- d6)wotoi/337484H, m), 1.89 (4H, m, 3.11 (1H, m, BCT/FZbi)omp31 7. 11
(1H, t), 7.45 (4H, d), 7.51 (2H d), 7.88 (4H, d), 8.40 (1H d), 9.4 (8H
d). 5Exanple 97.

N- (4- A no- cycl ohexyl ) - 3- (4- ami nonet hyl ApGenoxy) - 5- ( 6- ani no- pyri di n- 3-

yl oxy) - benzam de Internediates (a) and (e) are the sanme as in Exanple 84
10 f) (4- Using (4- {3 (6-Amino-pyridin-3-yloxy)-5-[4-(tert- butoxycarbonylammo-

3-(6-Nit di 3 544- (tert - but oxycarbonyl am no- et
E)heﬁloxyi ng%yl by E%/(%yll'?é?(‘yf’i Cﬁ‘é?lﬂfélbjﬂ)ﬁa‘ﬁlﬁpﬁc g lterbht“)}’l esé%rt(é@ 281300wi ng

t he proced Uﬁ)ﬁm% an@?@mﬂ]vﬁl GR4 Px)océcﬂuégﬂéx%rﬁﬂé [} lé?f% C > %Xi‘ ﬁ’lglrgt@urg& S

met hyl ) - phenox 5- hydr oxy benzoyl am no cyc exy am c
tert-butyl prothest. Rerdentage@uiigy GHR{LQ) 9531 6, (EL.6MS)29 1t va: HNMRADMS QLB g,

0. 86 ) d.t f e r pdyct 1N
(ovo ) b Pt iRk el @l 4 3Sulufl &), S3THTRN PR 8 gy, 13
4.1(211, d), (4H, 3D, vsqudi),ﬁ%smaﬂ) 8@(3H7b95)@14ﬂ(1m d).8.35 (211, d), 8.5
(1H, s). 20 , {3 -(6-Am no-pyrid

-yl oxy)-544-(tert- but oxycar bonyl am no- et hyI)

phenoxy] - benzoyl g nal.9gycl ohexyl ) -carbanmic acid tert-butyl ester Follow ng
t he procedure ofgﬁzﬂﬂple 62(e) (4-{3-(6-Nitro-pyridin-3-yloxy)-5-[4- 25
(tert-butoxycar b43W[%@-Annmbﬂhyl))pipﬂmmm(y—}:aﬂbemzl]}yl(&mﬂﬁoxhethyl-phenoxy)

-cyclo yl ),- car idtert-butyl ester 0.3 g (0.44 mml) was used to
affordqg)x é]‘eB?xﬁﬁ’@ ameed product. Percentage purity (LCVMB): 68.4 %

(Mr1) = 647.3+1.

Intermediates (a) and (b) are the same as in Example 49.

¢) (2-{1-[3-(4-Cyano-phenoxy)-5-hydroxy-benzoyl]-piperidin-4-yl}-ethyl)-

15  carbamic acid tert-butyl ester

Following the procedure of Example 9(e) 3-(4-cyano phenoxy)-5-hydroxy benzoic
acid 1.6 g (6.3 mmol) and (2-piperidin-4-yl-ethyl)-carbamic acid tert-butyl ester (1.43 g,
6.27 mmol) were used to afford 2.0 g of the required product. Percentage purity
20 (LCMS): 79.6 %, (M+1) = 465.2+1.

d) [2-(1-{3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy}-5-hydroxy-benzoyl} -
piperidin-4-yl)-ethyl}-carbamic acid tert-butyl ester

25 Nickelchloride (0.1 g, 0.4 mmols) and Boc-anhydride (1.9 g, 0.8 mmol) were
added to a stirred solution of (2-{1-[3-(4-cyano-phenoxy)-5-hydroxy-benzoyl]-
piperidin-4-yl}-ethyl)-carbamic acid tert-butyl ester (2.0 g, 4.3 mmol) dissolved in
methanol (50 ml) at 0 °C. Sodiumborohydride (1.1 g, 30.1 mmol) was added in portions
over 30 min at 0 °C. The obtained reaction mixture was stirred at RT for 2 h. After

30 reaction completion solvent was evaporated under vacuo. Thus obtained residue was
partitioned between ethylacetate (150 ml) and saturated solution of sodiumbicarbonate

(75 ml) and stirred to get a clear layer. Organic layer was separated and further washed



h) N-(4- Am no-cycl ohexyl ) - 3- (4-am nonet hyl - phenoxy) - 5- (6- am no- pyri di n- 3-
30 yl oxy)-benzam de WD 2010/ 133748PCT/ F12010/ 000031 166 Using (4- {3
- (6- Ami nowpyweniodizsr48 -yl oxy) - 5- PCT/F12010/000031
[4-(tert-butoxycarbonyl am nomet hyl ) - phenoxy] - benzoyl am nol - cycl ohexyl ) -carb
amc acid tert-butyl ester (0.2 g, 0.30 mmol) and foll ow ng the procedure
of Exanple 9(d) afforded 0.15 g of the nMé@ui red product. Percentage purity
(HPLC): 95.31 % (LCWB): 97.4% IFI NVR (DVMSO-d6): 51.28 (4H, m, 1.91 (4H,

dd), 2.91 (With sBurateld zﬂquédthi, so[[)tl,on‘bf YodigtbicdtbonfteWhd dAEH oVénanﬁy(ﬁ&ui Sdiuf) |
7.51 (2H, d), 7.91 (511, 8.3 (3H, brs).8.45 (1H, d). anpl e 98.
4-[ 344- ( 2- A?HIPJ@I%tTrbw ybﬁamsé eruge rpéﬂdlwby%wcre@o (calumn mﬂmmrapbh BpibRy) - 1

0 20 phenoxy] - Qﬁ&f@é([‘fg 5.1? %béome‘ﬁ{ AL %s{r@)etlﬁf'm:e{ape) h&kdhe Rf@S@qﬁﬁtﬁ% tb Reebrsapl e

[ 3- ( 4- Cyanoi @lpeofahedeqbiréd/phoduat - Paroaapt] pupityp @rGMEn-68-205,| Vet D 369.1-15car bamni ¢
acid tert butyl ester Fol | ow ng the procedure of Exanple 9(e) 3-(4-cyano

phenoxy) 5- hydroxy benzoic acid 1.6 g (6.3 nmol) and
(2- pi peridi n-4gyref EWL (ErURRRIRyEarB6hdarh Blol mbiy H pheRSx8 - 5((d-YanB phéhosy)- Mol )

were used to afford of thé required producCt. Percentage purity 20
(LCVB) :  79. mpyl] myldm- B-hyll)-carbamif) acjpteftibutyl ester

{344- (tert-butoxycar bonyl am no- nmet hyp- phenoxy] - 5- hydr oxy- benzoyl | pi peri di n-
4-yl)-ethyl]-carbamc acid tert-butyl ester 25Nickelchloride (0.1 g, 0.4

mol s) and BocUsinfydrg (el ﬁlh(ﬂ)@f[ZQ18{3ﬂPtD(|tért ‘B@f(ﬁ;y@diﬁ@@/léxﬁ)ma mdthyljed sol ution
of (2-{143-(4-cyano- phenoxy) r oxy- benz

pi peri di%h- ﬂ}Vﬁ?Xﬁét%W"}rQ%PW’& RiE‘?rHi”'t‘ Aryl)- Btﬁib’l}wa@@f"é? aqig tegt-Butyhester gpg) )

di ssol ved i ZTaTol Hﬁn%r gaé% nmol )
was added |ﬂﬂ%§§P|onsngve0@§%¢aﬁékéﬁ%§¥@h tﬁ@éﬂﬁgﬂﬁrég% le:j'Q(bébure was
stirred at #forfled 0.810g ofifheaeqi8®dpeaditct. Aeraeatagt purigr(LEMS)eB9. 1 WagMel apor at ed
under vacuo,7jy%$ obt ai ned residue was partitioned between ethyl acetate
(150 m) aﬁ% <Kt'urated sol ution of sodi unbi car bonat e (75 m) and stirred to
get a clear layer. Organic |ayer was separated and further washed

15 f) [2-(1-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoyl}-piperidin-4-yl)-ethyl]-carbamic acid tert-butyl ester

Using (2-{1-[3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-
phenoxy)-benzoyl]-piperidin-4-yl} -ethyl)-carbamic acid tert-butyl ester (0.8 g, 1.19
20 mmol) and following the procedure of Example 95(d) afforded 0.76 g of the required
product. Percentage purity (LCMS): 69.14 %, (M+1) = 703.2+1.

g) [2-(1-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-35-[4-(N-acetyl-
hydroxycarbamimidoyl)-phenoxy]-benzoyl } -piperidin-4-yl)-ethyl]-carbamic acid tert-
25  butyl ester

Using [2-(1-{3-[4-(tert-Butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzoyl}-piperidin-4-yl)-ethyl]-carbamic acid tert-butyl ester
(0.75 g, 1.07 mmol) and following the procedure of Example 2(e) afforded 0.80 g of the
30 required product. Percentage purity (LCMS):73.97 %, (M+1) = 745.2+1.



WO 2010/ 133748PCT/ F12010/ 000031 167 with saturated aqueous sol ution of

sodi unbi carbonate and dri ed over anhydrous sodi um sul phate. Thus obt ai ned
crude proggchiondssgubj ected to col um chromat ogr aphy usipgg/ichd/6@ofe!l as an
absorbent and el uted using ethylacetate: hexane (20:80) m xture to afford
1.2 g of the required product. -Percentage purity (LCVB): 68.2% (Ml) =
569. 1+1. 5 e) (2- { 168

143-[4-(tert-But oxycar bonyl am no- net hyl ) - phenoxy] - 5- (4- cyano- phenoxy) -
benzoy1] - pi per hd{2a¢ B3 4-cterieButdxyeabbayTiugindciethy g phe y%JS asaaﬁdardlmldtgﬂi 2.9
(2.1 mmol ) of [2- (1 {344- (tert-Butoxycarbonyl am no- met

phenoxy] - 5- PREIP¥YyLameod bpinerigingty fast l)rc%fﬂm@tﬁﬂdlﬂﬂalmﬁldrﬁs@famd tert-butyl
ester and 4-fluorobenzonitrile (0.5 g, 4.2 mol) and follow ng the
procedure of Exanple 42(b) afforded 0.610 g of the required product.

Per cent age pur 21 - {3-[@$ert-Bafoxh¥arboitdhino- Iﬁé‘tﬁyB-phendb&yq}SE[Z QNtacefy3-
[4-(tert-Bu ycar bon | am no-net h noxy hydr oxy

car bami m doﬁ%i[( é%&@/‘]“ dohRbgneo %@fqy “PiPg 191?;4 é‘bﬁi}f{b’i\t -basmifREid e
tert-butyl ga{Rstd®igW(1.07 mmol] was reduced us1n the?| ocedure of Example 2(f) to afford
(2-{1-[344- é}t ert - but oxycar bonyl am no- net hy phenoxy] - 5- (4-cyano-

phenoxy) - be#Z@ g 1f thei reqwirasi produqy) Rereantage puctr (BAMNIE): 82i80t @t 68116kt er
(0.8 g, 1.19 20 nmol) and follow ng the procedure of Exanple 95(d) afforded
0.76 g of the required product. Percentage purity (LCVS): 69.14 % (Ml) =

703. 2+1. i) B-[3-B-(LAnfido-elbd1)(giperidim 1 -QanboayIPS Y - anflih iR tBL-PhtnpxPhenoxy |

- 5- e

[ 4- ( N- a&kt yPIsPOXYsBrRz#BIiRST doy1) - phenoxy] - benzoyl | - pi peri di n-4-y1) - et hyl ] -
carbam c acid tert25butyl ester Usi ng

[2-(1-{3-[4-(tert-Butoxycarbonyl am no-methyl)-phenoxy] - 5- [ 4- (N- hydr oxycar ba
m mi doy1) - phendsing (¢ hidyH(tepi reoxydarbonyumincemethy])-pentaytie(daci d tert-butyl

arior deq 0. aror ot S Eaen Rl BB PeSBretepan i pleligerrs. o7
% (Mrl) = (048 21102 mMOI2RU T N33ing FRPrb EREELEY DR 90y 8fforded 0.20 g of the
15  required product. Percentage purity (HPLC): 98.22 %, (LCMS): 95.01 %. 'H NMR
(DMSO-dg): 6 1.21 (6H, m), 2.82 (4H, s), 3.02 (2H, m), 3.5 (2H, m), 4.52 (1H, m), 6.81
(3H, d), 7.21 (4H, dd), 7.51 (2H, d), 7.88 (2H, d).

Example 99.
20 N-(4-Amino-cyclohexyl)-3-(4-carbamimidoyl-phenoxy)-5-(4-methylcarbamoyl-

phenoxy)-benzamide
Intermediates (a) — (e) are the same as in Example 92.

25 f) {4-[3-(4-Cyano-phenoxy)-5-(4-methylcarbamoyl-phenoxy)-benzoylamino]-

cyclohexyl}-carbamic acid tert-butyl ester

0.7 g (1.22 mmol) of 4-[3-(4-tert-butoxycarbonylamino-cyclohexylcarbamoyl)-5-
(4-cyano-phenoxy)-phenoxy]-benzoic acid was dissolved in 10 ml of DMF. At 0 °C
30 0.125 mg (1.83 mmol) of N-methylaminehydrochloride, 0.37 mg (1.96 mmol) of EDC,
0.2 mg (1.47 mmol) of HOBt and 0.49 ml (2.69 mmol) of DIPEA were added and the

resulting reaction mixture was stirred overnight at RT. Reaction progress was monitored



h)

(2-{1-[344-(tert-Butoxycarbonyl am no- net hyl ) - phenoxy] - 5- (4- car bam m doyl phe
noxy) - berwoyajo/psmeri di n-4-yl | -et hyl ) -carbam ¢ aci d t er chwoho/esvar

[ 2- (1-{344-(tert-But oxycarbonyl am no- net hyl ) - phenoxy] - 5-[ 4- (N-acet yl

5hydr oxycar bam m doyl) - phenoxy] - benzoyl | - pi peridin-4-yl)-ethyl]-carbamc
acid tert- butyl ester 0.8 g (1.07 mmol 16@as reduced using the procedure of
Exanple 2(f) to afford 0.70 g of the required product. Percentage purity
(LCVB) : 92. By Yi.C( M) reactihcoinpletion, mixture whs)diluted with ice-water and thus

4-[ 344- 2Amno t hyl rbonyl ]-5-(4-am nomet hyl heng 10
ph Ean oxy]( be @wﬁée )sochbg glctif(rgg %f:@n% washgd V]v1th w(ater and then w1thyhexgne Th)1(1>s/)

[3[4-(tert- gl?ﬂaﬁéd QP f&ﬁh@%&@i %&ﬂ:\ﬁlt& cBllaﬁﬂlﬂy omaﬁﬁéfghy usi silica-gdel as an

car bam m do enoxy benzo i peridin-4 carbamc acid
tert-butyl atsbﬂlen‘(zmd‘/tbe prodactogasnaiated vathcb OF 1) Yeofietityldchmtephexarel mixgurftoExanpl e

ot 5o 05 ( Lednes O bePefthe eutirtd LR EReRase Pty MRS IR B  Gh s
3.02 (2H, nig4. B+151H2rh‘MK1QDMS05@6)(8h+,21 H,d$-184 0Bld), 19D.(4H, H128418H, dd),
7.51 (2H d),

20N ( 4- Ani n@»i:}/lillHkﬁ&ﬁillﬂu‘)éS)( éﬁddﬂﬁam - HOAPEL, Gh THIXGHTL 5), g42rt@thag) car banoyl -

phenoxy) - benzam de Internediates (a) - (e) are the sane as in Exanple 92.
25f) {443-(4- Cyano- phenoxy) - 5- (4- net hyl car banoyl - phenoxy) - benzoyl am no] -
cycl ohexyl | - cag)ofdv]3s[4a@N-Hytmixyedrbiniimidsyl@phenoxy]- 5Q4 -ingghyldarB@moyiol ) of
4-[3-(4-tert-but car bonyl am o-c Iohexyl Carba

(4- cyand- ph%h?&sz@ﬁ%ﬁéw %ﬁwﬁ-@‘fge@% SHOARIS AEHIIEPY Le?t?ff 10 M of DW. At 0
C 30 0.125 ny (1 83 mmol ) of N nethyl am nehydrochloride, 0.37 ng (1.96

mmol ) of EDC, rrg (1.47 mol) of HOBt and 0.49 m (2.69 mmol) of DI PEA
wer e added andUslng +5(#-Cyagp-phenoxiy b - (ﬁana@tthbrlearwasoyémhmce@)@vmlagnno]at RT.

Reaction pr nonit o CT/ 120104000031 169 by
TLC. After ?’gao%fixyl c%%’rrp ce%cu(ﬁ)?en'l?ﬁ‘vqesg) %\éi; ﬁf ina?cﬁ%uggl%%gr and t hus
obt ai ned whproeedugd wEmlé HH(dpaktorded 1. sa@bfwﬁéfeqdlrw produert Pércéritspet figity Wi t h
hexane. Thus @bt ai ned de product was subjected to col ourm chromat ography

usi ng SEN C@C@éﬁ * §3-63 @%Brzb@fﬂ I8hd the product was eluted with 50-70 % of
et hyl acet at e: hexane m xture to

h) {4-[3-(4-Carbamimidoyl-phenoxy)-5-(4-methylcarbamoyl-phenoxy)-

benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester

20 Using 4{4-[3-[4-(N-Hydroxycarbamimidoyl)-phenoxy]-5-(4-methylcarbamoyl-
phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.56 g, 0.90 mmol)
and following the procedure of Example 2(e) afforded 0.53 g of the required product.
(LCMS): 91.7 %, (M+1) = 659.1+1.

25 1) {4-[3-(4-Carbamimidoyl-phenoxy)-5-(4-methylcarbamoyl-phenoxy)-benzoyl-

amino]-cyclohexyl}-carbamic acid tert-butyl ester

Using {4-[3-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-5-(4-methylcarbamoyl-
phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.53 g, 0.80 mmol)
30 and following the procedure of Example 2(f) afforded 0.25g of the required product.
(LCMS): 94.5 %. (M+1) = 601.1+1.



5 afford 0.45 g of the required product. Percentage purity (LCM5): 91.9 %
(Mt1l) = 484.1+1. 1H NWR (DMSO-d6): 6 1.21(4H,d), 1.31 (914, s), 1.92 (41-1,
S), 2.81 w8lkdio/d}3748. 11(1H, $),3. 71(1H $), 6.81 (114, s), pCTAR(®GAbe31d), 7.91
(4H, s), 8.32 (2H, d) g

14-[344- (N- Hydr oxycar bam m doy1) - phenoxy] - 5- (4- met hyl car bamoyl 1 0
phenoxy) - benzoyl am no] - cycl ohexyl | -carbd®lc acid tert-butyl ester Using
{4-[ 3- (4- Cyano- phenoxy) - 5- (4- et hyl car banoyl - phenoxy) - benzoyl am no] -

cycl ohexyl | - caf)bumekmuiodc)tcmmxjdms(h cagiaatim{dbyb phéhox¥)-844-methy)lcaabeinoy]-
follow ng the procedure of Exanple 95(d) afforded 0.56 g of the required
product . PePREERKRRFIEYPIdCy 1 5(LCVE): 89.6 % (Mrl) = 617.1+L. h)
{4-[ 3- (4- Car bam m doyl - phenoxy) - 5- (4- net hyl car banoyl - phenoxy) -

benzoyl am no] - cycl ohexyl}-carbam c acid tert-butyl ester 20Using

4{ 44344- ( N- HydUsingc{éf[BfiﬁriGa'rbmn}iﬂI)idwﬂ@hm)-5 (Gﬂﬁhylhadbamo&iapmwxy)

h b I t 0.56 g,
0. 50 mith ) BT B BeGO bR iR b suasper UEM e YRl G455 ot ©
t h REHG
{425 ?iu'c;?ﬁ’él% 0 doiﬂ"‘é‘ﬁﬁ‘?ﬁm&“{‘eﬂd’ﬁdﬁ""’;ﬂ Farbamiy &ﬁkréﬁ‘i‘iéd)pr%%‘ﬁéow

am no] - cycl é@(?ﬂ%e R%%b&ﬂﬁ’lec)aé’s&z Yer(L )yP7égt/e-r {(IMSO-ds): 3 1.31

{443-[4-( yea 0 ] t phenoxy
J benzoyl art ST Ly ot L EOL (PR %3%9?5%&72%9@%‘ BT 50
mrol ) 30 an@H, ab) &40 (41, dped. [ @Ekdir e of Exanple 2(f) afforded O: 259 of the
reqwre product. (LCM5): 94.5 % (M+l) = 601.1+1. WO

2010/ 134748PCT/ F12010/ 000031 170 j)

N- (4- Am no- cycl Obf‘ziii(bl)e'l@t)“ car bam m doyl - phenoxy) - 5- (4- et hyl car banoy| phen
oxy) - benzam de Usi ng

{ 4-[ 3- (4- Car bani hﬁ(ﬂ@nmm@hy&}d)ﬁ(ﬂrcn@mfwn@@ybahﬂmpxy)pﬁ%dmhyl-

5benzoyl am he rbamc acid tert-butyl ester (0.50 g, 0.83
mol ) and fp"i(gll}’%l\%\ﬁyyﬁl F%&xﬁ;r ocaeéﬂluree of Exanple 9(d) afforded 0.40 g of the
requi red product. Percent age purity (HPLC): 98.72 % (LCMB): 97.22 % 'H

NVR (DVBO-do): 6 1. , 4H, d),. 2.81 (3H d), 3.02 (1H, brs),
3. 62((11ﬁ br)s) I?te??e‘él?‘iqs(%}r(ebafsihe(éﬁwa%%‘ TE@%H ) 9.12 (ELH, d) . )

f) {4-[3-(4-Cyano-phenoxy)-5-(4-dimethylcarbamoyl-phenoxy)-benzoylamino]-

cyclohexyl}-carbamic acid tert-butyl ester

20 Using 4-[3-(4-tert-butoxycarbonylamino-cyclohexylcarbamoyl)-5-(4-cyano-
phenoxy)-phenoxy]-benzoic acid (0.7 g, 1.225 mmol) and following the procedure of
Example 99(f) afforded 0.51g of the required product. Percentage purity (LCMS): 93.7
%, (M+1) =598.1+1.

25 g) (4-{3-(4-Dimethylcarbamoyl-phenoxy)-5-[4-(N-hydroxycarbamimidoyl)-

phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester

Using {4-[3-(4-cyano-phenoxy)-5-(4-dimethylcarbamoyl-phenoxy)-benzoylamino]-
cyclohexyl}-carbamic acid tert-butyl ester (0.6 g, 1.01 mmol) and following the
30 procedure of Example 95(d) afforded 0.57 g of the required product. Percentage purity
(LCMS): 93.2 %, (M+1) = 631.1+1.



10 Exanpl e 100.

N- (4- Am no- cycl ohexyl ) - 3- (4- car bam m doyl - phenoxy) - 5- (4- di net hyl car banoyl - p
henoxy) - bgozai9/ 36748 Sl nternediates (a) - (e) are the saperagsoidodyanpl e 92.
0 {4-[3-(4-Cyano-phenoxy) - 5-(4-di met hyl car banoyl - phenoxy) - benzoyl am no] -
cycl ohexyl |l -carbam c acid tert-butyl ester 20Using

4-[-3- (4-tert-butoxycarbonyl am no-cycl ohd¥yl car banoyl) - 5- (4- cyano-

phenoxy) - phenoxy] - benzoic acid (0.7 g, 1.225 rnnol) and foll owi ng the
procedure of BExpap ﬁ&\gﬁléthglfcﬁﬁbhﬂl@?l Ne)e'ﬂ&gy)o_é Li{faa&&gl%yaﬁﬂywpﬂmmldoyl)

Percentage purity 7 % (

{3- (4- Di net nlgqn@ay]bmwla@m}cﬁywh@q[l)thrhﬁmwp@ny@ézubé@sm doy1) - phenoxy]
- benzoyl am nol - cycl ohexyl )-carbam ¢ acid tert-butyl ester Usi ng

{4-[ 3- (4- cyano- phenoxy) - 5- ( 4- di net hyl car banoyl - phenoxy) - benzoyl am no} -

cycl ohexyl | - catbiagi c @i{ﬂ-(#éhhreﬂiylwbaﬁﬁiylapheﬁﬁxﬁ) -8H[4- m&@dmbarbaﬁgniﬁoylg-ow ng
the 30 procedure of npl e 95(d) afforded 0.57 of the required product.
Per cent &y “‘9;}. cgclyjme)@mc%r am‘G@Eldlt‘?‘%'buW\BSter (0.57°¢, 0.91 mmol)

2010/ 1337485@1‘ ﬁaam%%g RR3durt 6F E 2(Efaffdrded 0.61¢ of th d product. 'H
- (4- Di net hyl carobarmy ﬁenox -5421(am ac(e)failfhyeroxy arhgrﬂe?ﬁlffofrg e

phenoxy] - beNMiS/I(EMS%Idé):ﬁCI ahé%ﬂ s d;éﬁt(é}‘h 5), A95d4Hes), 2AU(1H, 9362 ABBisHg( 4-

Spnenoxy] - DAL S Re)C By oh Rl 7 SR B 2R3 eRl Bt i 192 (is7 o

0.91 nmmol ) gnel20eiLoni ng the procedure of Exanple 2(e) afforded 0.61g of
t he reqlw red product. NWVR (DVBO-d6): 1.31 (9H, s), 1.35 (3H, s), 1.95 (411,
s), 2.9 1H, s) 3.02 (3H, s), 3.11 (1H, s), 3.2 (3H s), 38(1H s) 6. 81

|()11{144§)(4 Cazlt))(ﬁ!_tn_go F%aﬁenox%p@j?ﬁ%aﬁﬁ%&%@g%%gﬁgéﬁ pﬁ%ﬁbnxa/))(

benzoyl am nbf}nzoylaﬂnu’rméacyd:lbhcazﬂ}bembmnmacuﬂ tersbutyd estgt  est er

Using (4-{3-(4-dimethylcarbamoyl-phenoxy)-5-[4-(N-acetylhydroxy-
15  carbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester
(0.61 g, 0.91 mmol) and following the procedure of Example 2(f) afforded 0.55¢g of the
required product. Percentage purity (LCMS): 82.1%, (M+1) = 615.1+1.

J) N-(4-amino-cyclohexyl)-3-(4-carbamimidoyl-phenoxy)-5-(4-dimethylcarbamoyl-
20  phenoxy)-benzamide

Using {4-[3-(4-carbamimidoyl-phenoxy)-5-(4-dimethylcarbamoyl-phenoxy)-
benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.55 g, 0.89 mmol) and
following the procedure of Example 9(d) afforded 200 mg of the required product.

25  Percentage purity (HPLC): 95.01 %, (LCMS): 95.82 %. '"H NMR (DMSO-dg): & 1.21
(4H, m), 1.92 (4H, d), 2.91 (7H, s), 3.51 (1H, m), 7.21 (7H, d), 7.32 (2H, d), 7.56 (4H
d), 7.88 (5H, m), 8.45 (1H, m), 9.25 (2H, s), 9.31 (2H, s).

Example 101.
30 N-(4-Amino-cyclohexyl)-3-(4-carbamimidoyl-phenoxy)-5-(4-methoxy-

carbamoyl-phenoxy)-benzamide



Using (4- { 3-(4-dinmethyl carbanoyl - phenoxy) - 5-[ 4- (N-acetyl hydroxy- 1

5car bam m doyl) - phenoxy] - benzoyl am no}-cycl ohexyl )-carbam c acid tert-butyl
ester (0.Wwd2g10/83A% mMmol) and foll owi ng the procedure ofcEramdeodiif )
afforded 0.55g of the required product. Percentage purity (LCM5): 82.1%
(M+l) = 615. 1+1. i)

N- (4- am no- cycl ohexyl ) - 3- (4 car bam m doyll72phenoxy) - 5- ( 4- di net hyl car banoyl 20
phenoxy) - benzam de Usi ng

{4- [ 3- (4- car bapiterhdaitesRHEN@) We the sdmélasmtERahips gamoyl - phenoxy) -
benzoyl am no] - cycl ohexyl}-carbani c acid tert-butyl ester (0.55 g, 0.89
nmmol ) and follow ng the procedure of Exanple 9(d) afforded 200 ng of the

|FAMR (DVBO-d6): (-SRIl %"2&‘?%’" bargXy heniy ) b@RY ol T, 70 )
7.21 (711, d;)cloh%xfﬂ? cattdmicjcid ferbbutyhdsier d), 7.88 (511, nm), 8.45 (1H m,

9.25 (211, s), 9.31 (211, s). Exanple 101.
30N—(4-/§m’ no- cycl ohexyl) - 3- (4- car bam m doyI phenoxy) - 5- (4- met hoxy-

car banoy| - phengxy) 21b[§ f‘(&%@i‘t %ﬁtoxW%: §§1€E§T§lﬁféa?’9ah%®09 108 Lyahb2

I nternedi ates (a) are the sane as in” Exa

{4-] 3- (4- C\/rahmopﬁqﬂmwy]&e(mlqemﬂé@(?cgaﬂ16anmyl)apﬂéddnwl)lg terprogddan ofo] -

cycl ohexyl}-car i Lt-b | ester 5 i )

s (act ort ERRRIR o BB i he L I rediBtel i DY R OMS O 125
phenoxy) - ph@spxy), -1tyan(zrpr ag acrsot4f10s)96gc,1 (1HSdyyT2)(SENGh) fRb1 @M, Y, 1.9 (4H,
procedure of Exanple 99(f) afforded 0.73g of the required product. 1H NMR
(DVSO- dé) ; dd), 830 (k). q) | 1.92 (411, d), 3.78 (4H, s), 6.81 (1H d), 7.21
(5H, m, 7.51 (2H, d), 7.91 (411, 10dd), 8.30 (1H, d). g)

14-[ 344- ( N- hydr oxycar bam m doy1l) - phenoxy] - 5- (4- et hoxycar banoyl phenoxy) - ben
zoyl am no] - cycg)offeyl4-A&-hydraryartamichided k- plendyy |- 2ét-methoxycarbamoyl-

phenoxy)-benzoylamino]-cyclohexyl }-carbamic acid tert-butyl ester

15 Using {4-[3-(4-cyano-phenoxy)-5-(4-methoxycarbamoyl-phenoxy)-benzoylamino]-
cyclohexyl}-carbamic acid tert-butyl ester (0.85 g, 0.14 mmol) and following the
procedure of Example 95(d) afforded 0.87 g of the required product. Percentage purity
(LCMS): 94.4 %, (M+1) = 633.2+1.

20 h) ({4-[3-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-5-(4-methoxycarbamoyl-

phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester

Using {4-[3-[4-(N-hydroxycarbamimidoyl)-phenoxy]-5-(4-methoxycarbamoyl-
phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.87 g, 1.4 mmol)
25  and following the procedure of Example 2(e) afforded 0.89 g of the required product.
Percentage‘purity (LCMS):‘ 64.5 %, (M+1) =675.1+1.

1) {4-[3-(4-Carbamimidoyl-phenoxy)-5-(4-methoxycarbamoyl-phenoxy)-
benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester
30 |
Using ({4-[3-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-5-(4-methoxy-
carbamoyl-phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (0.89 g, .



1 5Using {4- [3

- (4- cyano- phenoxy) - 5- (4- et hoxycar banoyl - phenoxy) - benzoyl am no} -

cycl ohexwyb-6ayf3gimc acid tert-butyl ester (0.85 g, O.14cwHiRioro/ddos1
followi ng the procedure of Exanple 95(d) afforded 0.87 g of the required
product. Percentage purity (LCVMS): 94.4 % (M+l) = 633.2+1. 20h)

({443-[ 4- (N-acet yl hydroxycar bam m doyl) 4@Benoxy] - 5- (4- net hoxycar banoyl -
phenoxy) - benzoyl am no] - cycl ohexyl | -carbam ¢ acid tert-butyl ester Using
{443-[ 4- (N- hpdh@shead lfamvﬂhglmelamwaaftqammmﬁéz(gﬂﬁmwasbgrmmerequired
phenoxy) - benzoyl am no] - cycl ohexyl | -carbam c acid tert-butyl” ester (0.87 g,
1.4 mol ) 2rogdhet. Peremegormuritn @M BT %, VI HEXafpTd+2(e) afforded 0.89 g of
t he required product. PercentageTurity (LCMS): 64.5 % (Mtl) = 675. 1+1.

i) (443-(4-Carbam m doyl - phenoxy) - 5- (4- net hoxycar banoyl - phenoxy) -

benzoyl am no] - pyNk@heninblcyslahdati-3-(4acirbarhidtiloyltpheho89{5(4-BethoX¥darbamoyl-
2010/ 133748PCT/ F12010/ 000031 173 1.3 mmol ) and foll ow ng the procedure of
Exanpl e 2( f PheRoxpkbiddamidg1 g of the required product. Percentage purity
(LCMB): 92.5 % (M+l) = 617. 1+1. j :

N- (4- am no- cycl ohexyl ) - 3- (4- car bam m doyl - phenoxy) - 5- (4- met hoxycar banoyl 5
phenoxy) - benzabiside {4-[34icadpamimidoyl-phenoxy)-5-(4-methoxycarbamoyl-phenoxy)-

bansoys am ey Bty P PR kababt A CE Al SRR e S A i 1 5 o
and fol | ow figlovig: the peRAtIR 0P ExEnplEE(§) &fdidedd.09hitast the RIuit®d podhidie

required product. 10 Percentage puri tﬁéHPLC): 95.11 % l%l}lo_/[ © 96.41 %
NVR ( DMSO- dbgreergage, purity iPLGy 954189, (LENIS)P6.43 Y01 HIEMR (IBMSP-dQ: ®D2¢3H, s),
7.22 (5H, 5 A 1 2 : d 125 4:( s),
S5 (2H, 5 f*?q&_?xyl %?%ahg,r %}}.léxg%lﬁags},l%%ﬂ?&%), 24 & m)dy 51928 20)( 291

(7H, m), 8.22 (1H, d), 9.25 (2H, s), 9.31(2H,s), 11.91 (1H,brs).

Example 102.
15 N-(4-amino-cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzamide
Intermediates (a) — (f) are the same as in Example 84.

20 g) (4-{3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester

Using {4-[3-[4-(tert-butoxycarbonylamino methyl)phenoxy]-5-(4-cyano phenoxy)
benzoylamino]cyclohexyl } carbamic acid tert-butyl ester (0.3 g, 0.45 mmol) and
25  following the procedure of Example 95(d) afforded 0.35 g of the required product.
Percentage purity (LCMS): 64.5 %, (M+1) = 689.3+1.

h) N-(4-amino-cyclohexyl)-3-(4-aminomethyl-phenoxy)-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxjr]-benzamide )
30
Using 0.3 g (0.43 mmol) of (4-{3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-

5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoylamino} -cyclohexyl)-carbamic acid



15N- (4- am no-cycl ohexyl ) - 3- (4- am nonet hyl - phenoxy) - 5-[ 4- ( N- hydr oxy-
carbam m doyl) - phenoxy] - benzanm de Intermediates (a) - (f) are the sane as
in Exanphgo&fio/8983 (4- _ PCT/F12010/000031
{344- (tert-butoxycar bonyl am no-net hyl ) - phenoxy] - 544- ( N- hydr oxy-

car bam m doyl) - phenoxy] - benzoyl am no} - cycl ohexyl )-carbam c acid tert-butyl
ester
met hyl ) phenoxy] - 5- (4- cyano phenoxy) benzoyl am no] cycl ohexyl} carbam c acid

tert-butyl
Exanpl e 95(d) af

Using {4-[3-[4-(tert-butoxycarh@ggyl am no

Lty fdlodRngde! ' . of
Spsy o8 gV 2 BRI o

(LCVB) :  64. qdired podnct=Pgeentage purity (HJLC): 98.81 %, (LCMS): 95.62 %. H NMR

1) pnenoxy) CHIREREIR 38 T BTersy B, B2 R domban A KL PO

ester and fg|7.9\&Ham}), e @MUY eszde,aﬁagll,edg%g)@ﬂf bry, derl(101, gg 12.293(2}&
. . 0

requi red product. Percentage purity

HPL 8.81 % (LCVB):

ty
m doy

9y|

he

NVR (DMSO-d®ff)- 6 1.2 (4H n), 1.8 t), 7.3 (6H, m, 7.5 (2H, d), 7.7 brs).

(411, 1),
8.2 (3H, brs), 8.4 (1H, d), 10.9 (1H, (1H,

d),

10

15

20

25

30

2.9 (211, d), 7.9 (111, m, 3.8 (1H m, 4.15 (2H, d), 6.7

Example 103.

3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoic acid 4-amino-cyclohexyl ester
Intermediates (a) and (b) are the same as in Example 26.

¢) 3,5-Bis-(4-cyano-phenoxy)-benzoic acid 4-benzyloxycarbonylamino-cyclohexyl

ester

Following the procedure of Example 9(e) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
1.0 g (2.8 mmol) and (4-hydroxy-cyclohexyl)-carbamic acid benzyl ester (0.69 g, 2.8
mmol) were used to afford 0.8 g of the required product. '"H NMR (DMSO-dg): & 1.21
(4H, m), 1.32 (4H, m), 3.12 (1H, m), 3.32 (1H, m), 4.51 (2H, s), 5.21 (2H, s), 7.3 (10H,
m) ,7.89 (2H, d).

d) 3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoic acid 4-benzyloxy-

carbonylamino-cyclohexyl ester

Following the procedure of Example 2(d) 3,5-bis-(4-cyano-phenoxy)-benzoic acid
4-benzyloxycarbonylamino-cyclohexyl ester 0.8 g (1.36 mmol) and other reagents were
used to afford 0.7 g of the required product. Percentage purity (LCMS): 73.2 %, (M+1)
653.2+1.

e) 3,5-Bis-[4-(N -acetylhydroxycarbamimidoyl)-phenoxy]-benioic acid 4-

benzyloxycarbonylamino-cyclohexyl ester

(3H,



Exanpl e 103. 3, 5-Bi s-(4-carbam m doyl - phenoxy) - benzoi ¢ aci d
4- am no-cycl ohexyl ester 1 Olnternediates (a) and (b) are the sane as in

Exanmpl e 3§0 2010/1367483, 5- Bi s- (4- cyano- phenoxy) - benzoi ¢ acipgt/r12010/000031
4- benzyl oxycar bonyl am no-cycl ohexyl ester 1 5Followi ng the procedure of

Exanpl e 9(e) 3, 5-bis-(4-cyano-phenoxy)-benzoic acid 1.0 g (2.8 mml) and
(4- hydr oxy-cycl ohexyl ) - carbanmic acid benzgl ester (0.69 g, 2.8 nmol) were
used to afford 0.8 g of the required product. 1HNVR (DMSO-d6): 6 1.21 (4H,

3 , % 32( gng mr}%ov?lnéale(ﬂraéeduf@ as iR E:i’tgmf)lje"i(em 5-Bls-PA 004 drox§arbainédidéyd -1
3, 5-Bi s- [ 4- pnennmr&mmrab@m mmgoxyc@mmpo@mmm agérd.7 g (1.22 mmol)

Baami o 2 dyeersaty ST kR AT Bl der it phdf RCRISHEIE £

4- benzyl oxy@a+borsylav no- cycl ohexyl ester 0.8 g (1.36 nmol) and ot her
reagents were used to afford 0.7 g of the requi red product. Percentage
purity (LCMB): 73.2 % (M+l) 653. 2+1.

géﬁ-z;?: 3%%322 ;f g)néln)éggyc?ﬁﬁé@? &gggﬁ)%g%p 3@%@&5@)"@%? ?000031
%72 5 Zzl I lczj_vx,i ng the prg;trandure as in Exarr)}:()l e Z(eﬁ)zo i d
4- benlz3s/l ox§/car%grQ?im@cﬁvmyaw&%‘b%@ %'? "@’0(‘1 Ml das used to

atford 0.7 gendflok{iGrbsigtintiasl 1%*81 t&E% T £16.998mH! w&y@h&l\@l 3.8 %
(M1) 737. 2+1n%§ ?ﬁn d:ﬁg Blls- B car a??l md o§m pheno?:y)al beénzm C Izli%:l d
€ I

4- am nd.()cycprgmuyq O%E)ga@pple 2(f) to afford 0 45 g of the required product. Percentage purity

3, 5-Bi s44-( t d b
benzyl oxyca rgénaxo/ 2?}) 1\/89@510@?’031@ 39%?)(21{%6\% Sie%l1 4(?1 us ng
t he 3.1 (lH, m),3.2(1H m) 491 (1H, brs) 7.35 (6H, m), 8.01 (7H, m), 9.2 (8H, d).

Example 104.
15 3-(4-Aminomethyl-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoic acid 4-

amino-cyclohexyl ester
Intermediate (a) is the same as in Example 42.

20 b) 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-hydroxy-benzoic acid ethyl

ester

Using 1.3 g (4.5 mmol) of 3-(4-cyano-phenoxy)-5-hydroxy-benzoic acid ethyl ester
and following the procedure of Example 95(d) afforded 1.1 g of the required product.
25  Percentage purity (LCMS): 48.4 %, (M+1) 387.1+1. '

¢) 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-benzoic
acid ethyl ester

30 Using 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-hydroxy-benzoic acid
ethyl ester (1.1 g, 2.48 mmol) and following the procedure of Example 42(b) afforded



10 procedure of Exanple 2(f) to afford 0.45 g of the required product.
Percentage purity (HPLC): 99.21 % (LCMS): 97.9% 1H NVR (DMSO-d6): 8 1.21

(4H m, wo%oldMds8), 3.1 (111, m, 3.2 (111, m, 4.91 eedrdiddecss 35 (6H,
m, 8.01 (711, m, 9.2 (811, d). Exanple 104.

153- (4- Am nonet hyl - phenoxy) - 5- (4- car bam m doyl - phenoxy) - benzoi ¢ aci d 4-

am no-cycl ohexyl ester Internediate (a) 176 the same as in Exanple 42. 20b)
3-[4-(tert-butoxycarbonyl am no- et hyl ) - phenoxy] - 5- hydr oxy- benzoi ¢ acid

et hyl ester(.95 g of thisteqgirdd FroBudt4 FENMR (DMFO-dg): & 1.21 (2H, m), 1.32 (9H, s), 3.81
3-(4-cyano-Fhenox - 5- hydroxy-benzoic acid ethyl ester and follow ng the
procedur e oflHeshid (265 di)4-1x €26 avd 732 (90, B). HHe(2Heddi red product .
25Percentage purity (LCVS): 48.4 % (M+l) 387. 1+1. c)
3-[4-(tert-butoxycarbonyl am no- nmet hyl ) - phenoxy] - 5- (4- cyano- phenoxy) - benzoi ¢
aci d ethyl estéy3-[¥QeRhiiHdxl33rbdByarhitelABthel)HheAXly |-54@-&afd-phermiky}-benzoic
required prodyct. IHNVMR (DMSO-d6): 8 1.21 (2H, m, 1.32 (9H, s), 3.81 (1H,
s), 4. 215(2%‘,1 d, 4.35 (2H, m, 7.32 (9H, n), 7.91 (2H, d). d
3[4-(tert-butoxycarbonyl am no-net hyl ) - phenoxy] - 5- (4- cyano- phenoxy) - benzoi c
5aci d 0.95 g (2.06 mml ) of

3[ 4- (t ert - but oRYé gr(BOhyhmed) 0b 3 rid(teyt-hutptysatbepylagifoimethy Brrhepires Sxif)y - benzoi ¢

el b bSO SRR PA R B L O P BRTR R 5 1o

10( 9H, $) , 4. Ex@hpIES(b) 1o 3ffofdVBIY of tH re@itredProdikB. M IR (VSD-ds): 5 1.2) _
3[4-(tert-butoxycarbonyl am no- net hé:%- henoxi}r - 5- (4- cyano- phenoxy) - benzoi c
201 0 4-BhnZ SN HEHGT T An{HBIDy S GhbAh 1 ebtIh bro)

e) 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-benzoic

acid 4-benzyloxycarbonylamino-cyclohexyl ester

15 Following the procedure of Example 9(e) 3-[4-(tert-butoxycarbonylamino-methyl)-
phenoxy]-5-(4-cyano-phenoxy)-benzoic acid (0.85 g, 1.85 mmol) and (4-hydroxy-
cyclohexyl)-carbamic acid benzyl ester (0.50 g, 2.03 mmol) were used to afford 0.5 g of
the required product. Percentage purity (LCMS): 67.0 %, (M+1) 691.2+1.

20 f) 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzoic acid 4-benzyloxycarbonylamino-cyclohexyl ester

Using 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-
benzoic acid 4-benzyloxycarbonylamino-cyclohexyl ester (0.6 g, 0.87 mmol) and
25  following the procedure of Example 95(d) afforded 0.6 g of the required product.
Percentage purity (LCMS): 69.3 %, (M+1) = 724+1.

g) 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy}-benzoic acid 4-benzyloxycarbonylamino-cyclohexyl ester
30
Using 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-benzoic acid 4-benzyloxycarbonylamino-cyclohexyl ester



1 5Fol Il ow ng the procedure of Exanple 9(e)

344- (tert-butoxycarbonyl am no- net hyl ) - phenoxy] - 5- (4- cyano- phenoxy) - benzoi ¢
acid (0. 890%010k38agmmol ) and (4- hydroxycycl ohexyl ) - car bagirGragsehobanzy!
ester (0.50 g, 2.03 mol) were used to afford 0.5 g of the required
product. Percentage purity (LCMS5): 67.0 % (M+l) 691. 2+1.

20344- (tert-but oxycar bonyl am no- net hyl ) 4ppenoxy] - 544- ( N- hydr oxy-

car bam m doyl) - phenoxy] - benzoi ¢ aci d 4-benzyl oxycar bonyl am no- cycl ohexyl

ester Usin

314 (tort S B TmoRind following the prosedure as in Example 2(6) afforded 053\ of
benzoi c aC|tdieAﬂeqnmndptanbuyt:ﬁﬁﬂaemtygeapump{wmsomyl%e(Mer)=(m66624gl, 0. 87 mmol )
and 25 follow ng the procedure of Exanple 95(d) afforded 0.6 g of the

requi red product. Percentage purity (LCMS): 69.3 % (M+l) = 724+1. Q)
3-[4-(tert- butlgxacf4a(tb@%{oa(m}sorrwénﬁmb)m&hﬁstghydox%é (ﬁN‘aﬂﬁﬁﬁﬁﬁid&Wr oxy-

car bam m doy1) - phenoxy] - benzoi ¢ "aci d 4-benzyl oxycar bonyl am no-cycl ohexyl
ester 30 \wbenox/besaNiagRdTaminorotloboobestarr7 (0.6 g, 0.82 mmol) and
followi ng the procedure as in Exanple 2(e) afforded 0.55 g of the required
product. Percentage purity (LCMS): 69.1. % (M1l) = 766. 2+1. h)
344- (tert - but B aehdnyxgedrbenylahiny nethy1pphendxy p5{4-(Naddegitiydraigy | 5

phenoxy) - ben20|c a m no- cycloheﬁyl ester .

3-[4-(tert- ygbwaﬂnam Irksnzeie aGId)A-banenloxyqarepnylamingsrelghexybiesisty car bani
m doy1l) - ph V) er
0.55g (0. ?"“5’3&%00-'”%%‘ ey SRR PO R PR A RIS S ERET
affordw 5 the m‘qunred pmducteacmclmgqmtmﬂwdtCMSé;riﬁem%angmTﬂSﬂy 2(HLCMS) 54.6 %
(Mrl) = 574.2+1. i)

3-(4- Anlnonethyl phenoxy) - 5- (4- car bam m doyl - phenoxy) - benzoi ¢ aci d 4-

ani no- cycl ohexy|3-esAgfindmethyl-phenoxy)-5- ﬁ4 -carbamimidoyl- g)henoxy) -benzoic acid 4-

53-[4-(tert-butoxycarbonyl am no-met hyl ) - phenoxy] - (4 car bam m doyl - phenoxy
) - amino-cyclohexyl ester
15 3-[4-(tert-butoxycarbonylamino-methyl)-phenoxy]-5-(4-carbamimidoyl-phenoxy)-

benzoic acid 4-amino-cyclohexyl ester 0.5 g (0.87 mmol) was treated using procedure of
Example 9(§i) to afford 0.2 g of the required product. Percentage purity (HPLC): 94.21
%, (LCMS): 96.9 %. '"H NMR (DMSO-dy): & 1.25 (4H, m), 1.91 (4H, m), 3.1 (1H, m),
4.11 (2H, brs), 4.8 (1H, m), 7.21 (7H, m), 7.9 (4H, m), 8.2 (3H, m), 9.11 (4H, d).

20
Example 105.
[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenyl]-2-naphthylsulphonamide
Intermediates (a) and (b) are the same as in Example 26.
25

¢) [3,5-Bis-(4-cyano-phenoxy)-phenyl]-carbamic acid tert-butyl ester

A mixture of 3,5-bis-(4-cyano-phenoxy)-benzoic acid (2.0 g, 5.6 mmol),
diphenylphosphorylazide (1.2 ml, 5.6 mmol) and DIPEA (1 ml, 5.6 mmol) were
30  dissolved in 20 ml of tert-butanol and stirred overnight at 80 °C. Reaction mixture was
cooled and diluted with 50 ml saturated solution of sodiumhydrogencarbonate and

extracted with ethylacetate (3 x 50 ml). Combined organic layer was washed with 2 x 50



benzoi ¢ acid 4-am no-cycl ohexyl ester 0.5 g (0.87 mvol) was treated using
procedure of Exanple 9(d) to afford 0.2 g of the required product.

Per cent agwopuro/3y746HPLC) : 94.21 % (LCMB): 96.9 % NVR ( PvB®1m6)/00003h. 25 (4H,
m, 1.91 (4H m, 3.1 (1H m, 4.11 (2H, brs), 4.8 (1H, nm, 7.21 (7H, ),
7.9 (4H, m, 8.2 (3H m, 9.11 (4H d). 20 Exanple 105.

[ 3, 5- Bi s- (4-carbam m doyl - phenoxy) - phenyIB- 2- napht hyl sul phonam de
Internmediates (a) and (b) are the same as in Exanple 26. 25 c)

[3,5-Bis- (4nﬁ¥ﬁﬁﬁtdaf§éﬂﬁ?6)i)oﬂbhﬂ&hb]dﬂéarobm &%hgsécﬁ‘ﬁﬁl smpwde St whsm xture
of 3, 5-bis-(4-cyano-phenoxy)-benzoic acid E

di phenyl phosmgrayqdamd@evz(cyomﬂhussb@mﬁqudeamdm msmem toazo@rmm) wer e

30 dlssolve I t|rr to

Reaction mi X 3%\%52@1 £00 égﬁlcagglcfg Irzi(tr}tale)g&ge Bﬁlgﬁdo 121{1 ur %tla e/ﬁ%lxﬁ% Pon of

sodi umhydr Ogﬁpl@@d’th@ aAd Gexaind texfférdcit @ g ofhe he@hfd:yﬂpa@(ﬁicat%rc(eﬁtage plrityl ) .

Combi ned organi ¢ | ayer was washed with 2 x 50

2010/ 133748 By 391070 0d081= 4281 saturated solutlon of brineand dried

over anhydrous sodi um sul phate. Sol vent was evaporated under vacuo and thus

obt ai ned crude product was subjected to colwn chromat ography .using silica

gel as an absodpBri-Ban@d-alane-plemixty rplidhyPadined xt ure of et hyl acetate and

hexane to afford 1.0 g of the required product. Percentage purity 5 (LCVB):

89.6 % (M+rl) = 427.1+1. d) [3,5-Bis-(4-cyano-phenoxy)-phenyl]-am ne
Following the procedure of Example 9(d) [3,5-bis-(4-cyano-phenoxy)-phenyl]-

10  carbamic acid tert-butyl ester 1.0 g (2.34 mmol) and other reagents were used to afford
0.7 g of the required product. Percentage purity (LCMS): 95.0 %, (M+1) =327.1+1.

e) [3,5-Bis-(4-cyano-phenoxy)-phenyl]-2-naphthylsulphonamide

15 {3,5-Bis-(4-cyano-phenoxy)-phenyl]-amine (0.35 g, 1.07 mmol) and 2-naphthyl-
sulphonyl chloride (0.29 g, 1.28 mmol) were dissolved in 10 ml of dichloromethane and
cooled to 0 °C. Further 0.18 ml (2.14 mmol) of pyridine and 15 mg (0.107 mmol) of
DMAP was added to the reaction mixture and allowed to stirred overnight at RT. After
completion, reaction mixture was diluted with 50 ml of dichloromethane and washed

20  with 50 ml 1N HCI solution and then with brine. Organic layer was dried over
anhydrous sodium sulphate and concentrated under vacuo. Thus obtained crude product
was subjected to column chromatography and eluted with ethylacetate and hexane
mixture to afford 0.4 g of the required product. Percentage purity (LCMS): 90.4 %
M+1=517.1+1.

25

f) [3,5-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-phenyl]-2-naphthyl-

sulphonamide

Following the procedure of Example 95(d) [3,5-bis-(4-cyano-phenoxy)-phenyl]-2-
30 naphthylsulphonamide 0.45 g (0.83 mmol) was afforded 0.41 g of the required product.
Percentage purity (LCMS): 94.3 %, (M-1) =583.2-1.



Fol l owi ng the procedure of Exanple 9(d) [3,5-bis-(4-cyano-phenoxy)-phenyl]-
10 carbamc acid tert-butyl ester 1.0 g (2.34 mol) and ot her reagents were
used to avbaoty/B3748g of the required product. PercentagecpuwiiolyodobsIVvs) :
95.0 % (M+rl) = 327.1+1. e)

[ 3, 5- Bi s-(4-cyano- phenoxy) - phenyl] - 2- napht hyl sul phonam de

15[ 3, 5- Bi s- (4- cyano- phenoxy) - phenyl ] -am@® (0.35 g, 1.07 mmol) and

2- napht hyl - sul phonyl chloride (0.29 g, 1.28 mmol) were dissolved in 10 m
of dichl oromet 65-BIx(4c@PhRE 1 hyirx fearbatiittRyy ) phbBoxy)-phényl 2 Haphthy O f

pyri di ne and 1@3129. gyd(lg(g\on%gi )fdof ySIVAP wagﬂ)g(}g)ed t)?)tlj&lle }?gaf:ﬂtalponym xture
and al | onedsulghosemideed overni ght at RT. After conpletion, reaction mxture
was diluted with 50 m of dichloromethane and washed 20 with 50 m 1N HC1
solution and then with brine. Organic |ayer was dried over anhydrous sodi um

sul phat e and cGEsBik@aBhydtoxiearbaadmidoyl)plenoby)apheryl ]-2 fagkthplsolphiohands

subj ected to. col um chromat ography and eluted with et hyl t at d hexane
mi xture %t o &ft &(87H mme)) yfas @@?@éaﬂngahw@m‘? O‘tiil%‘faé@ﬁ? 2@3 i ?rﬁg)-‘tmvs) :
90. 4 % Mr1=gfe dethired BroductOPercentage purity LOMS): 883 9%, (Ni+1) — 667.2+1. _

[ 3, 5-Bi s- (4-(N-hydroxycar bam m doy1) - phenoxy) - phenyl] - 2- napht hyl sul phonam d
e Fol | ow ng the procedure of Exanple 95(d

. ) .
5,50 o 4 YRR PRSI aERH afen SRR AR 42, (©

(LCVMS): 94.3 % (M 1) =583.2-1. WO 2010/133748PCT/ F12010/ 000031 179 9)
[ 3,5-Bis-(4-(N.acetyl he{\gr ox¥car bam m doyl) - B?enoxy%- E)Ihen]Yll] - 2- napht hyl sul ph
onani dd0 [32-Bs-@r(Nsaqenylhydroppgabryvmidoyhinhcaeiyphemd Henyl ]

- 2- napht hyl ' 7 | i i

procedure o@l@gr%% € 02 e% @.%4341{:%}1)&\965 %gﬁgg&o%m hge El‘gg%‘%drrggp%r(%%é}g? (6%

Per cent age aftord 0y23(d &iMBES req@Be® pidduétVrdrrentageopurity- (HPLC): 98)1 %, (LCMYS):

[ 3, 5-Bi s-(4: am i dayl - NOXY.) - y1] - 2-hapht j.de. 10

R (1) Bl il N AT LR g R el A e SR A

sul phonam daH)s¥#9 60 bE44 08 AN, brds reduced using the procedure of Exanple

2(f) to afford 0.23 g of the required product. Percentage purity (HPLO):

96.1 %I(LCMB): 97.01 % 11-1NWVR (DVBO-d6): 6 6.7 (111, s), 6.8 (2H, s),

7.15 (411, d), 8E}an(‘§l¥]106t)’ 8.45 (1H, s), 9.2 (611, brs), 10.8 (1H, brs).

15 '
[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenyl]-4-fluoro-benzenesulphonamide

Intermediates (a) to (d) are the same as in Example 105.
20
e) [3,5-Bis-(4-cyano-phenoxy)-phenyl]-4-fluoro-benzenesulphonamide

Following the procedure of Example 105(e) [3,5-bis—(4-cyano-phenoxy)-phenyl]-
amine (0.08 g, 0.24 mmols) and 4-fluoro-benzenesulfonyl chloride (0.05 g, 0.27 mmol)
25  were used to afford 0.05 g of the required product. 'H NMR (DMSO-dg): & 6.56 (3H, d),
7.22 (4H, d), 7.51 (2H, d), 7.95 (6H, d).

f) [3,5-Bis-(4-(N-hydroxycarbamimidoyl)-phenoxy)-phenyl]-4-fluoro-benzene-
sulphonamide '
30
[3,5-Bis-(4-cyano-phenoxy)-phenyl]-4-fluoro-benzenesulphonamide 0.4 g (0.82

mmol) was subjected to form N-hydroxycarbamimidoyl using the procedure of Example



Exanpl e 106.

[ 3, 5-Bi s-(4-car bam m doyl - phenoxy) - pheny1] - 4-f | uor o- benzenesul phonam de
| nt er nediwbDes1o(Bd}7480 (d) are the sanme as in Exanpl e 105pCZF12010/000931

[ 3, 5- Bi s- (4-cyano- phenoxy) - pheny1l] - 4-f | uor o- benzenesul phonam de

Fol |l owi ng the procedure of Exanple 105(e)

[ 3, 5- bi s- (4-cyano- phenoxy) - phenyl] - am n80(0.08 g, 0.24 mmls) and

4-fl uoro-benzenesul fonyl chloride (0.05 g, 0.27 nmol) 25 were used to

af ford 0. 059%(dyfo dffted DRSS tBe rafuired pioduttINVIRMRYDMS6)d,): 8 605 OH 17422 d) ,
7.22 (4H, dz 7.51 (211, dé, 7.95 (611 d%‘_. f)

[3,5-Bi s- (A4HNdhya 1065 b2 66H o191 3HERRRY) - pheny1] - 4- f | uor o- benzenesul ph
onam de 30 WD 2010/ 133748PCT/ F12010/ 000031 180 95(d) to afford 0.4 g of
the required product. I1-1 NWR (DMSO-d6): 8 6.56(3H,d), 7.22 (4H, d), 7.51
(2H, d), 7.95 ¢£)B;5tBisd3-(NBack2y(liydrixyearbamimidoyl)eghhenoxy)-phenyl]-4-fluoro-

[ 3,5-Bis-(4-(N-acetyl hydroxycar bam m doyl) - phenoxy) - phenyl1] - 4-f | uor 05
benzenezSUI ple‘é’ﬁ%HﬁSEIl@}{ongmde

[ 3, 5-Bi s- (4- (N- hydroxycar bam m doy1l) - phenoxy) - phenyl] - 4-f | uor o- benzene-

sul phonam de 0.4 % (0.72 mmol ) was acetylated using the procedure of

Exanpl e 2(e) t[3.%aBise(4eNohydroxycafbamhimidoytjepheaoxyrmbdodi-4-fRere-benzage purity
(LCVB): 57.3.9 Mel), T 5. 2+1. .

{5 5oh s ool e t0 0 aEa ras nestyaiehsine s rropsshss ALEBAI A e

[ 3, 5- Bi s- ( daffddd ackty/bihsie Fpsts@pRATLITPEOM RN YIMSheITA s, M yer o- benzen

e_
10 635.2+1.
h) [3,5-Bis-(4-carbamimidoyl-phenoxy)-phenyl]-4-Fluoro-benzenesulphonamide

[3,5-Bis-(4-(N-acetylhydroxycarbamimidoyl)-phenoxy)-phenyl]-4-fluoro-benzene-
15  sulphonamide 0.42 g (0.66 mmol) was reduced using the procedure of Example 2(f) to
afford 0.15 g of the fequired product. Percentage purity (HPLC): 95.71 %, (LCMS):
94.7 %. '"H NMR (DMSO-dg): 8 6.71 (3H, d), 7.15 (4H, d), 7.51 (2H, t), 7.91 (6H, d),
9.2 (8H, d), 10.9 (1H, s). '

20 Example 107.
4-Amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-phenoxy)-

phenyl]-amide

Intermediates (a) to (d) are the same as in Example 105.
25
e) {4-[3,5-Bis-(4-cyano-phenoxy)-phenylcarbamoyl]-cyclohexyl}-carbamic acid
tert-butyl ester

N-methylmorpholine (0.75 ml, 6.57 mmol) and 2-(1 H-7-azabenzotriazol-1-yl)--
30 1,1,3,3-tetramethyl uronium hexafluorophosphate methanaminium (2.35 g, 6.16 mmol)
were added to the stirred solution of racemic mixture of 4-tert-butoxycarbonylamino-

cyclohexanecarboxylic acid (0.67 g, 2.05 mmol), dissolved in 5.0 ml of DMF. Further



15 sul phonam de 0.42 g (0.66 mml) was reduced using the procedure of
Exanple 2(f) to afford 0.15 g of the required product. Percentage purity
(HPLO): 9%0hbi1d¥ssfbCVB): 94.7 % 11-1 NWVR (DVBO-d6): 8 @cihidodbhbootts. 7. 15
(4H, d), 7.51 (211, t), 7.91 (611, d), 9.2 (8H, d), 10.9 (1H s). 20Exanple
107. 4- Am no- cycl ohexanecar boxylic acid

[ 3, 5-bi s-(4-carbam m doyl - phenoxy) - phengi]-am de Internediates (a) to (d)
are the sane as in Exanple 105. 25 e)

{4-[3, 5-Bi sg66¢ ng@s%rabﬁlap{y)p Qhﬁm @;earlegmw&y%s éﬂﬂ&?m&ym@icmﬁ}ﬁc' d
tert-butyl ester N-neth phol i ne 57 "nmol )

2- ( 1H- 7- az atasbamicracigiAent- -bllt}ﬁl m;ten, dseqlv@_d @, Bmi of DMﬁaMa,%laddfFCbml th«meactlon

hexaf | uor oph )f%@ g% t ha Irlr]%?rls?f v%%$aﬁlogved§o stlrréHmve)rm\Aﬁt aet\lﬁd%ﬁjert o the

stirred sol U¢

4-tert-but Ofemarmﬂ;ﬁlamnnﬁﬁmfeoh@@waﬁhmwm&ra@ hffoldOvBite @lidZofpotim®| ) ,
di ssol ved in 5. DVE. Further . WO 2010/ 133748PCT/ F12010/ 000031 181
0.50 g (2.0% W@ f@ipred off and dlssolved in ethylacetate and organic layer was washed with

{4-[3, 5-bisy "ﬂﬁﬂ? } cid

tert-butyl eéﬁgﬁx ssgﬁ ﬁxgn n?é%?&@ﬁ@?@éggﬁé@gﬂ%ﬁ?%éiﬁ% éﬁéﬁ%ﬂéﬁé%

m xture at dledaondr ms‘hykitousgodihxt dnighavesandadohcangattetiunder vaced toafforditighérudd  RT.
o.i ce-water to afford

After reactio l.etion ure our ed
nhi e Sor oo SR b i B e B p eranht Sein€ SIS el a8 Py PRt at o
and organi CaﬂdaéI@tEd VAt 406Gt 1hde tae: Kexdle tht‘ﬁf‘e RAHMSADSY ¢ of the required

sodi unhydr ogencar bonat e and then wth water. anic |layer was dried over

anhydr d@ speilugh SUNMHRARMSQHdO0hd @at(@H: 941 aa , AU ¢, ant &2d (Hhempr ude
product whi r si\hg silica gel as an
absor bent a%gzgﬁ%fégga?ﬁhﬁgafzgng n@@?gk tat éggX“HﬁPXture to afford
0.65 g of the required 10pr oduct . NMR (DNBC>d6) 1.25 (911, s), 1.32 (411,

g) ,912-( 2%4( 4?) 1¢- @13 %ﬁ_le @5 H}droxycar amlmldoml) phenoxy](p enylcarLamoyl%l (6H d),

(4-{3, 5- Bi s{y4 hﬁ@kﬁ{g&géﬁﬁgkhﬁghqhgﬂkykrphenoxy] phenyl car banoyl | cycl ohexyl)
-carbamc acid tert-butyl ester

{4-] 3, 39Bi s- (4- cyano- phenoxy) - phenylcarbanoyl] cycl ohexyl | -carbam ¢ acid

N-hydr oxycar bark i a9 ity PR B P B SR E b canbamie 354 57 0. 86
g of the resutylrestr pr8cg141044 mbRlowess s?%l@ﬁ:c&dﬁd) thr(NGyaboxy&ﬁrbéln%ld()m)ng:the
618. 2+1. procedure of Example 95(d) to afford 0.86 g of the required product. Percentage purity .
(LCMS): 93.4 %, (M+1) = 618.2+1.
20
2) (4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl}-

cyclohexyl)-carbamic acid tert-butyl ester

(4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl} -
25  cyclohexyl)-carbamic acid tert-butyl ester 0.86 g (1.39 mmol) was acetylated using the
procedure of Example 2(e) to afford 0.89 g of the required product. Percentage purity
(LCMS): 88.8 %, (M+1) =702.2+1.

h) {4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-cyclohexyl}-
30 carbamic acid tert-butyl ester



g) (4- {3,5-Bis- [4-(Nacetyl hydroxycarbam m doy1l) - phenoxy]

- phenyl car banoyl | cycl ohexyl )-carbam c acid tert-butyl ester

(4- {3, 5- Bve-2p1/13b¢4Bydr oxycar bam m doyl) - phenoxy] - pheny| earlraavybddoss12 5
cycl ohexyl)-carbam c acid tert-butyl ester 0.86 g (1.39 nmol) was
acetyl ated using the procedure of Exanple 2(e) to afford 0.89 g of the
required product. Percentage purity (LC¥BR: 88.8 % (M1l) = 702.2+1. h)
{4-[ 3, 5-Bi s-(4-carbam m doyl - phenoxy) - phenyl car banoyl1] - cycl ohexyl | - 3

Ocar bani ¢ aci d(4t£3,5-Bis{4-(N-a8&tPHhydrdky cHBMitnd dd, k2R R BaRb Y382 (4-
{ 3 ,5-B s- (4?N- ace%ym\ydrtgxgceaaﬁam mldoyl};gmoﬁy%gnyl ca_r%%rmyll-

cycl ohexyl ) cxsigheayh)-sarbamér acid terthpptyl| estes D89 (182 mmpol) a5 redusky usiag theeduced

o511, DRAEEIAC ey B 4HE) o B 0ichRed ol (S 5%

4- Am no- cyc(MhBxafgsa+rhoxyl i c acid [ 3, 5-bis-(4-carbam m doyl - phenoxy) -
phenyl } - am de
{4-3, 5-28i s- (4- car bam m doyl - phenoxy) - phenyl car banoy1} - cycl ohexyl} - carbam c

10 acid tert-bytyl I : AS.[L : j rocedur e
of Exanple 9(d Z{c/)mgfﬁ %’??ﬁgg%‘igé&é?&‘?ﬂgggggﬁ’%%(ﬁ?%gﬁg‘t@a%l?"é‘gﬁ??ge purity

(HPLO) : 97. Bknsid]-apiid/B) : 100 % 1H NVR (DVBO-d6): 6 1.31 (4H, m, 1.9 (4H,
m, 2.2 (1H mM, 3.2 (1H m, 6.7 (1H s), 7.21 (6H dd), 7.91 (711, d),
9.31 (8H, s), 10.1 (1H, s). 1 5Exanple 108.

Trans- 4- am no- [, olpexenesBakiexidyl phesdd)-phenylcarbamoyl]-cyclohexyl }-carbamic

[ 3, 5-bi s-(4-carbam m doyl phenoxgy))t g)heny f-pan‘iyde. I nt eyr]rre}ai at eg }(a) to d()d)
are théd Osang:lqagerq-lpptﬂ)@é;@ppg 2519 mmol) wgre{luced using the procedure of Example 9(

Trans-4[ 3, 5¢ -(4- = pf -.nhe éégg{ﬂ?g Qj”lﬁ% b rGeiRam ¢

acid tert- gtgt yﬁ)r({eg't‘tg&:}g fk@%ﬂg&g}! %Oﬁgab?%ljg%gg 0 Eﬁ%ﬁ'e 1 1)7/(%5 ¥

trans- 4- t er 1000%t GX MR DMS Qudi)n6-1.31 (4H, m), 1.9 (4H, m), 2.2 (1H, m), 3.2 (1H, m), 6.7
(1H, s), 7.21 (6H, dd), 7.91 (7H, d), 9.31 (8H, s), 10.1 (1H, s).

15 Example 108.
Trans-4-amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-

phenoxy)-phenyl]-amide

Intermediates (a) to (d) are the same as in Example 105.
20
| e) {Trans-4-[3,5-bis-(4-cyano-phenoxy)-phenylcarbamoyl]}-cyclohexyl}-carbamic
acid tert-butyl ester l

Fbllowing the procedure of Example 107(e) trans-4-tert-butoxycarbonylamino-
25  cyclohexanecarboxylic acid 10.4 g (42.79 mmol) and [3,5-bis-(4-cyano-phenoxy)-
phenyl]-amine (14.0 g, 42.79 mmol) were used to afford 12 g of the required product.
'H NMR (DMSO-dg): 8 1.2(4H, m), 1.31 (9H, s), 1.8 (4H, d), 2.21 (1H, ), 3.1 (1H, m),
6.81 (1H, d), 7.04 (1H, s), 7.2(6H,m) 7.91 (4H, dd), 10.0 (1H, s).

30 f) (Trans-4-{3,5-bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl}-

cycldhexyl)—carbamic acid tert-butyl ester



25cycl ohexanecar boxylic acid 10.4 g (42.79 tnnol) and

[ 3, 5- bi s-(4-cyano- phenoxy) - phenyl]-amne (14.0 g, 42.79 nmmol) were used to
af ford 12wog 20fo/t3Bmsr equi red product. 1H NVR (DVBO d6): @cim{odébhoond:, 1.31
(911, s), 1.8 (411, d), 2.21 (1H t), 3.1 (2111, m, 6.81 (111, d), 7.04
(1H, s), 7.2(6H M 7.91 (4H dd), 10.0 (1111, s). WO

2010/ 133748PCT/ F12010/ 000031 183 - {TN&Bs- 443, 5- bi

s- (4- cyano- phenoxy) - phenyl car banmoyl ] -cycl ohexyl } -carbamc acid

tert-butyl esterrdnsQ- [9 S5cBis Q4-charidl-pheviBgy ) pheh@6arBamb A ]- L fdlbhexyl } -carbamic acid
N- hydr oxycar bam m doyl usi ng the roced?rhg of Exa ﬂ? ey%S(di }to afford 5.2 g

of the requtertelaltqdreé@ué@g(@ r@nwé)g\éasmybjepvd(tqﬁm)N-lwgmyw gvimiyloy usig, 2+1.

5 9) (

, 5-bi s-[ 4- (R@!ﬁoe%aw{e%ér}z (’)‘)%If/lg %Sé%to adf ?2 Oefrgl(l)%/ ulr%de%mfl%%r %r(r:r%l)t/ - cycl ohex
yI) car bam puxayl(HCMﬁS)tSSJQIWI(I\/BSt)e=r618?|2=+ans-4 {3 ,5-bi

s44- (N- hydr oxycar bam m doyl) - phenoxy] -phenylcarbannyll- 10

cycl ohexyl)-carbamc acid tert-butyl ester 5.2 g (8.40 mmol) was acetyl ated

using the procgOyng,04-(EsaimiL£ ety hgddk &{rﬁan'ﬁnﬁ PhedoRF]-pikayi-r €d
product. Percent are pur{l ty ( I[Cgé tg 4 }' }g%)glflelﬂﬂﬁ y h) {
Tr ans- 4- carbamoyl}-cyclohexyl)- carbamlc acid tert butyl ester

[ 3, 5- bi s- (4-car bar ni m doyl - phenoxy) - phenyl car banoy1] - cycl ohexyl | 15car bam ¢
acid tert-butyl ester (Trans-4- {3 , 5-bis-

[ 4- (N-acet y| hydrensy448 5615 Gﬂiéléfhrd&bwmhlabﬁwhm&p]aﬁwb}carbamoyl}

-cyclohexyl) carbamc_ acid tert- butyl ester 5.5 ¢ nmol ) was reduced
usi ng te p?yaé,@eﬁy scybamicany ertutyl estsr éﬂf&@d‘%ﬂ@og WS qca@lwﬁm ngethe
product . 5@@) )
Trans- 4- am ogcyge?%exa e%:%é%éé(y IC SaSCO?%oisthe/‘}eqﬁl%&})ro‘duétB§e1]c&1tage P um&

[ 3, 5- bi s- (4d€MBRAI6 BofNIphen @83} +pheny1] - am de

25Tr ans- 443, 5- bi s- (4- car bam m doyl - phenoxy) - phenyl car banoyf | - cycl ohexyl | -
carbamc acid tert-butyl ester 3.8 g (6.47 mmol) was reduced using the

procedure of Byamphes-9{sl5-ie éﬁf:irﬁéxﬂmﬁ %1 Hehoty)pheRltirbfo g&m&ex 13-
Percent age purity HPLg 99(1 % gl)99 9)})?/?) 1TquiN\/R (Iﬁz\% d6):y§ 1.22
(4H, m1> 1. @ﬂqamcaﬁiﬁtel? utyl egter d) 3 1 (111, m), 6.7 (114, s), 7.35 (5H,
m, 7.91 (7H, d), 9.25 (8H d), 10.3 (1H, brs). 30 Exanple 109. '
(Trans-4-{3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-phenyl-
carbamoyl }-cyclohexyl)-carbamic acid tert-butyl ester 5.5 g (7.831 mmol) was reduced
using the procedure of Example 2(f) to afford 4.2 g of the required product. Percentage

20  purity (LCMS): 98.3 %, (M+1) = 586.1+1.

1) Trans-4-amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-

phenoxy)-phenyl]-amide

25 {Trans-4-[3,5-bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-cyclohexyl } -
carbamic acid tert-butyl ester 3.8 g (6.47 mmol) was reduced using the procedure of
Example 9(d) to afford 2.5 g of the required product. Percentage purity (HPLC): 99.1 %,
(LCMS): 99.9 %. '"H NMR (DMSO-de): § 1.22 (4H, m), 1.9 (4H, m), 2.1 (1H, d), 3.1
(1H, m), 6.7 (1H, s), 7.35 (5H, m), 7.91 (7H, d), 9.25 (8H, d), 10.3 (1H, brs).

30

Example 109.
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1- (2- Am no- et hyl ) - pi peri di ne-4-carboxylic acid

[ 3, 5- bi s-wé-20arizan® M doyl phenoxy) - phenyl | - ani de | nt er red¢catremi1¢/eypoio (d)
are the sane as in Exanple 105. 5 e)

4-[ 3, 5- Bi s- (4- cyano- phenoxy) - phenyl car banoy1] - pi peri di ne-1-carboxylic acid
tert-butyl ester Followi ng the procedurd8d4f Exanple 9(e)

pi peri di ne-1, 4-di carboxylic acid nono- 1 0 tert-butyl ester 0.7 g (3.05
nmol ) and [ 3, 5- bi 2y 3RS PHipBediMe-4Racsukl lieadia §3, S%If/%@emﬁarﬁi%u gopEl) were
used to afford O. 85 of the required product. I11-1 DMSO-d6): 6 1.2
(CA m, 1. Bherlpgﬂ-p@pyllmdwll d), 2.21 (111, t), 3.1 (1H m, 6.81 (1H,
d, 7.04 (111, s), 7.2 (6H m, 7.91 (4H, dd), 10.0 (1H, brs). 1
5443,5-Bis-(4-cyano-phenoxy)-pheny|carbannle-piperidine Fol | owi ng t he
procedure of Ekmasrplediabdsdy) to (d) are the same as in Example 105.

443, 5- bi s- (4- cyano- phenoxy) - phenyl car banoy1] - pi peri di ne- 1- carboxylic acid
tert- buﬁ&l ester (0.85 g, 1.579 nmol) was used to afford 0.54 g of the
required produ r ( ) 20

9 (2- {4 @t%[g g(@gg‘igﬁ%‘o%}ﬁ%@)ﬂh %@f? carﬁ%@eél%%llp%¥?%§gll} Jéfl’?} 1)
-ethyl) - cawbdnnﬂfawrd tert-butyl ester Follow ng the procedure of Exanple
11(e) 443, 5-bi s-(4-cyano-phenoxy) - phenyl - 2 5car banoyf | - pi peridine (0.8 g,
1.82 mml) and (2-brono-ethyl)-carbamc acid tert-butyl ester (0.49 g, 2.19
rmvl) wer e usepionmag i}ferpio&dﬂregofcﬂx 9(@ﬂ9§p&ﬁain@nodau@§:bo)1 ld\M&l ﬁ@N&O d6) :

(911 )ik §411 D rQ tpi?f: 1 m
i (38, ol bl e G o
pi peri dl n-1 ?f%ﬁbl? ﬁc%?bam @)&am tert %ﬁn\{é?i pP GO INMRIBISBI R

1.2°(4H, m), 1.31 (9H, s), 1.8 (4H, d), 2.21 (1H, 1), 31(1H m) 6.81 (1H, d), 7.04 (1H,
s), 7.2 (6H, m), 7.91 (4H, dd), 10.0 (1H, brs).

15 f) 4-[3,5-Bis-(4-cyano-phenoxy)-phenylcarbamoyl]-piperidine
Following the procedure of Example 9(d) 4-[3,5-bis-(4-cyano-phenoxy)-phenyl-
carbamoyl]-piperidine-1-carboxylic acid tert-butyl ester (0.85 g, 1.579 mmol) was used
to afford 0.54 g of the required product. Percentage purity (LCMS): 90.6 %, (M+1) =
438.1+1.
20
g) (2-{4-[3,5-Bis-(4-cyano-phenoxy)-phenylcarbamoyl]-piperidin-1-yl}- ethyl)

carbamic acid tert-butyl ester

Following the procedure of Example 11(e) 4-[3,5-bis-(4-cyano-phenoxy)-phenyl-
25  carbamoyl]-piperidine (0.8 g, 1.82 mmol) and (2-bromo-ethyl)-carbamic acid tert-butyl
ester (0.49 g, 2.19 mmol) were used to afford 0.4 g of the required product. 'H NMR
(DMSO-de): 6 1.4 (9H, s), 1.42 (4H, m), 2.31 (3H, m), 1.8 (2H, 1), 2.81 (2H, m), 3.15
(1H, m), 3.7 (1H, m), 6.76 (1H, s), 7.26 (6H, m,), 7.86 (4H, d).

30 h) [2-(4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl}-
piperidin-1-yl)-ethyl]-carbamic acid tert-butyl ester
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i s-(4-cyano- phenoxy) - phenyl car banoy1l] - pi peridin-I1-yll-ethyl)- carbam c acid
tert - but woesteers3fas4 g (0.687 nmol) was subjected to forarM2010/000031

hydr oxycar bam m doyl using the procedure of Exanple 95(d) to afford 0.4 g
of the required product. Percentage purity (LCMS): 91.1 % (M+l) = 647.2+1.
5 i) [2-(4- 185

{3,5-Bis-[4-(Nacetyl hydroxycar bam m doy1l) - phenoxyj - phenyl car banoyl | - pi peri
di n-1 -y1) - et hy(2] {43, HBKE-A-&@in6-pheridxyRphatlyl @sbaioy Rpibéridin-1-y1} -ethyl)-
{3,5-Bis-[4-( I\#— hildﬁ)xyca?b?%hmpgoyfg?gher?ox ]- phyg]f_lr;)/ car barr%}ll-Y)

10pi per i di ncatbamie agidrgntbutyh esierf-¢ 8481687 runel) pas subjestedsio form Ny (0. 618 nmol )

Foauir od procieb e Bt ARC AP B AP PG Sh O lpRipR R4 gtng ©F e

1) (2- {443reqbirdd product. Percentage purity (LCMS): 91.1 %, (M+1) = 647.2+1.

i s-(4- c%r bam m doyl - phenoxy) - phenyl car banoyl] - pi peridin-1-y11-

15et hyl )>-carbamic acid tert-butyl ester [2-(4- { 3 ,5-B i .

s44- (N-acetyl yaay_Baniang ﬂ%yﬂahﬁ =uipi peridin- 1
-yl)-ethyl]- cg?gg%ac{gg%ibﬂg@?%ﬁlgﬂ}gst er O. S?d;%%)g@%g&%%n}\}/as reduced
usi ng t he pradeasenyl epiperidinalrpl) etiyilFgarbamigfatidrtert-dutyl gsteaf t he required
product. Percentage 20 purity (LCMS): 100 % (M+l) = 615.2+1. k)

1- (2- Am no- et hyl ) - pi peri di ne-4-car boxylic acid

[ 3, 5- bi s- (4- caph@ni3s-Bay[4pMehpdesXydattamihldan-siende Phebicarb@mbylB-

i s-(4-carbam m doyl -)ohenoxy) - phenyl car banpyl ] -Agéperl din-l-yl} -

et hyl ) -1@ar paRsadingd rd)-etdykl-cathaiic add grt-butyl ¢ster @458 (Gods! mgllswassasgvdaiedisi ng

th d f the -r equi .
bor cont age. sinsthe PRIRLE of EimbR 20 Baftolh #3508 Pl DR ABAGEE FEQANEE,
(4H, ), 2.purgnUICMS): 6129 %, (M) £7313+2 (2H, m), 3.5 (111, m), 6.1 (1H s),

7.2 (5H, d), 7.9 (4H d), 8.22 (2H brs), 9.2 (8H 30d), 9.6 (1H brs),
10.5 (1H, s).

j) (2-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-piperidin-1-yl}-
15  ethyl)-carbamic acid tert-butyl ester

[2-(4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy}-phenylcarbamoyl} -
piperidin-1-yl)-ethyl]-carbamic acid tert-butyl ester 0.5 g (0.68 mmol) was reduced
using the procedure of Exallmple 2(f) to afford 0.4 g of the required product. Percentage

20  purity (LCMS): 100 %, (M+1) = 615.2+1.

k) 1-(2-Amino-ethyl)-piperidine-4-carboxylic acid [3,5-bis-(4-carbamimidoyl-
phenoxy)-phenyl]-amide

25 (2-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-piperidin-1-yl1} -
ethyl)-carbamic acid tert-butyl ester 0.4 g (0.65 mmol) was reduced using the procedure
~ of Example 9(d) to afford 0.25 g of the required product. Percentage purity (HPLC):
98.91 %, (LCMS): 99.6 %. 'H NMR (DMSO-dg): & 1.22 (4H, m), 2.1 (4H, m), 2.8 (2H,
t), 3.2 (2H, m), 3.5 (1H, m), 6.1 (1H, s), 7.2 (5H, d), 7.9 (4H, d), 8.22 (2H, brs), 9.2 (8H,
30 d),9.6 (1H, brs), 10.5 (1H, s).

Example 110.
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1- ( 3- Ami no- propi onyl) - pi peri di ne-4-carboxylic acid

[ 3, 5- bi s-wé-20arizan® M doyl phenoxy) - phenyl] - ani de | nt er red¢catrem1¢/eypoito (f)
are the sane as in Exanple 109. 5 g)

(3-{4-[3, 5-Bi s-(4-cyano- phenoxy) - phenyl car banoyl ] - pi peri di n- 1-y1}- 3- oxopr op
yl)-carbam c acid tert-butyl ester Foll d86ng the procedure of Exanple 9(e)
443, 5- bi s- (4- cyano- phenoxy) - phenyl - 1 0 carbanoyfl -piperidine 1.0 g (2.28
mol ) and 3-t ert 1{g8HANMNOrosioNY IR Pipetidide api @b lidatid [ 3-¥s{4-ParbamaRidayp! )
were used to afford 0.95 g of the required product. 114 NVR (DMSO-d6): 5
1.4 (911, sphenpxypphenyll-amgide> 31 (3H n), 1.8 (2H, t), 2.81 (2H, n), 3.15
(111, m, 3.7 (1H, m, 6.76 (1H, s), 7.26 (6H m, 7.86 (4H, d), 10.01 (1H
s). 15h) [2-(4- { 3

, 5- Bi s-[ 4- ( N- hjmdermed mgastianto (t)coy the-spine ao iy Exguyday 02.ar banoyl | -

pi peridin-1-yl)-ethyl Fcarbam c acid tert-butyl ester (3- {443,5-B

is-(4- cygri o- phenoxy) - phenyl car banoyl] -piperidin-I|-yll-3-o0xo0-
propyl) - car bamygag4-(B §.8id-¢h - gan%, nEk inV iected to
formN 20 hyg%)g&y?a%gm.grﬁ( d%!stalhbt@i&trl\(g{y?%ggg?coagedur é]rffé)l %E%(lgvrr%ﬁé%g%dd%) to
afford 1.0 propyDicadaméepadid tegt-Putplokster. Per cent age purity (LCMB): 98.5 %
(Mt1l) = 675. 2+1. i) [2-(4- {3,5-B

i s44- (N-acet yl hydr oxycar bam m doyl) - phenoxy]

- phenyl car banmopbllowihg étel ptocedureydf) Exgindpld ey D B6i s (B eyaotphehoBiyiphbnydst er
[2-(4-{3,5-Bis-| 4-](1N- hydr oxycar bam m doyl) - phenoxyl - phenyl car banpyl} -

pi per i dith- 1@%?%111@& pipeiading 44 & (228 amod) 4nd byiQyEArbenyagInorpeBIoRifol ) was
acetyl ated i h OO0 f ) i

required pr %%%ggglgérjgzent agy‘ga@iutsga(%?é\(}% :8.(935.65‘?%/?& ﬁ/{{%&g&}%gﬁjﬁfqﬁ WO
2010/ 1337486ENISP1¥)191300U39), 1.42 (4H, m), 2.31 (3H, m), 1.8 (2H, t), 2.81 (2H, m), 3.15

(1H, m), 3.7 (1H, m), 6.76 (1H, s), 7.26 (6H, m), 7.86 (4H, d), 10.01 (1H, s).

15 h) [2-(4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy}-phenylcarbamoyl}-
piperidin-1-yl)-ethyl]-carbamic acid tert-butyl ester

(3-{4-[3.5-Bis-(4-cyano-phenoxy)-phenylcarbamoyl]-piperidin-1-yl } -3-o0xo0-
propyl)-carbamic acid tert-butyl ester 1.0 g (1.64 mmol) was subjected to form N-
20  hydroxycarbamimidoyl using the procedure of Example 95(d) to afford 1.0 g of the
required product. Percentage purity (LCMS): 98.5 %, (M+1) = 675.2+1.

1) [2-(4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-phenyl-
carbamoyl}-piperidin-1-yl)-ethyl]-carbamic acid tert-butyl ester

25
[2-(4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl } -
piperidin-1-yl)-ethyl]-carbamic acid tert-butyl ester 1.0 g (1.48 mmol) was acetylated
using the procedure of Example 2(e) to afford 0.1 g of the required product. Percentage
purity (LCMS): 99.9 %, (M+1) = 759.2+1.
30

J) (3-{4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-piperidin-1-yl}-3-

-0xo-propyl)-carbamic acid tert-butyl ester



187 [2-(4- { 3 ,5-B

i s-[4-(N-acetyl hydroxycar bam m doyl) - phenoxy] - phenyl car banoyl | - pi peridi n-
1 -yl)-etwplpresstaganmi ¢ acid tert-butyl ester 1.1 g (1.4%cmredo)o/nemssir educed
usi ng the procedure of Exanple 2(f) to afford 0.93 g of the required
product. Percentage 5 purity (LCVMS): 99.9 % (M+l) = 643. 2+2. k)

1- ( 3- Ami no- propi onyl) - pi peri di ne-4-carbd8ylic acid

[ 3, 5- bi s- (4-car bam m doyl phenoxy) - phenyl] - am de 10(3- {4- [3 ,5-Bi

s- (4-carbam m doyl - phenoxy) phenyl car banoyl] -piperidin-I-yl1-3-
0X0-propyl)-carbamc acid tert-butyl ester 0.93 g (1.44 rrrmll?é was reduced

usi ng the prockddr8-oBiEldhipectyp rosbcaabaﬂmnudwllaplgen@xy]rm@ny dbpmey }-

(VB0 ) BPEgBACy Rt Peat b Cpeig Y B shnFB o M mindbiy by By,
(1H, d), 6. usifdthe psocedured Ekbirplerd(f) t@ affold20H93 gros? Yhe réqiired4rdduct. Petlentage 2

(17(1% H%'ir oiguf&kéw %%B(cf?gg i) %%‘B(%@l ic acid

[ 3, 5- bi s- (4-car bam m doyl phenoxy) - phenyl ] -am de 20 Internediates (a) to (f)
are the sanme as in Exanple 109. g).

1- ( 3- Hydr oxy- pk)ob(irﬁyrll)lowrmnydﬁ pigerdivertiyaxbypixiylic agd §B3,5-bis-(4-carbamimidoyl-

[ 3, 5-bi s- (4 %prg]en T_)Qm(i)henyl] am de 25 Fol |l owi ng the procedure of
Exanpl e 11( Y 1.5 g (3.42 muol ) and 2- bronoet hanol
(0.647 g, 4.79 rrrml) wer e used to afford 1.1 g of the required pr oduct .
1HN|\/R DIVISOd6 8 2.11 ((4H m., 52 (211 n%j 3.21 (111,
n, P(1 y{4-18. 2 Big ﬁ%rbatn}lml@Oﬁ@heq%y)yﬁenm@hmw@hmpm p-l-yl} g (4H,

d). V\D 201(9(0161%&1@ %%M{e%]ester 0.93 g (1.44 mmol) was reduced using the
procedure of Example 9(d) to afford 0.3 g of the required product. Percentage purity
(HPLC): 97.9 %, (LCMS): 94.9%. "H NMR (DMSO-de): 8 1.25 (4H, m), 1.92 (4H, m),
2.5 (2H, m), 3.05 (3H, m), 4.1 (1H, d), 6.7 (1H, s), 7.35 (6H, m), 7.6 (2H, brs), 7.9 (4H,
15 d),9.2(7H, d), 10.4 (1H, s).

Example 111.
1-(2-Hydroxy-ethyl)-piperidine-4-carboxylic acid [3,5-bis-(4-carbamimidoyl-
phenoxy)-phenyl]-amide

20
Intermediates (a) to (f) are the same as in Example 109.
g) 1-(3-Hydroxy-propionyl)-piperidine-4-carboxylic acid [3,5-bis-(4-cyano-
phenoxy)-phenyl]-amide
25

Following the procedure of Example 11(e) 4-[3,5-bis-(4-cyano-phenoxy)-phenyl-
carbamoyl]-piperidine 1.5 g (3.42 mmol) and 2-bromoethanol (0.647 g, 4.79 mmol)
were used to afford 1.1 g of the required product. 'H NMR (DMSO-de): 5 2.11 (4H, m),
2.52 (2H, m), 3.15 (4H, m), 3.21 (1H, m), 3.31 (1H, m), 4.21 (1H, t), 6.76 (1H, s), 7.31
30 (6H,d), 7.92 (4H, d). '



188 h) 1-(3-Hydroxy-propionyl)-piperidine-4-carboxylic acid

{3, 5-bis-[4-(Nhydroxy carbam m doyl) - phenoxy] - phenyl | -am de

143- Hydr owp-2propesaBy 1) - pi peri di ne- 4-car boxylic acid PCT/F12010/000031

[ 3, 5- bi s- (4-cyano- phenoxy)- 5 phenyl]-amde 1.1 g (2.28 mmvl) was subjected
to form N hydroxycar bam m doyl using the procedure of Exanple 95(d) to
afford 1.3 g of the required product. Ped88entage purity (LCMS): 96.7 %

(Mr1l) = 548. 2+1. i) 1-(2-Hydroxy-ethyp-piperidine-4-carboxylic
acid [3,5-bi s- ﬁ 1@r}n@m@&eyxb&%mféﬁamm—@i}ﬁ&m& aem' @85.bis-[4-(N-hydroxy-
1- ( 3- Hydr oxy- pr opi ony peri di ne-4-carboxylic aci

{3, 5-bi s-[ 4cqr wmda%}@h@baﬁinh@byﬁynphenoxy] phenyll-anlde 1.3 g (2.37
nol ) was reduced using the procedure of Exanple 2(f) to afford 0.55 g of
the required product. Percentage purity 15 (HPLC): 97.18% (LCMS): 98.8%

| H NMR ( DMBO- dﬁ)(_‘& Pﬁrdiionglpr()ﬁibﬂxyl)-@perlauﬁ-é( ﬁalrboﬁllc a31dq3(55ﬂ7is (mcyarfé-ﬂleﬁ&y) s),
7.35 (61 ) 7OL (aH o) 926 (8H o 10 Exanpl e 112.
Gis-4-a nopla%l e hd o 2b?&<1§1m0é) s %b{esteél%fwﬁlwémwmwﬂoqdn@mm

20 phenyl ] - | e 106.
e) {Cs-4-[3, é’gﬁcl ?f(%gfﬁlgkg%e%ﬂéy ﬁrcﬁ ﬁa%ar%gﬁoﬁﬁ%oaﬁ?to exyl 1= carbam c
25aci d t ert ploity YLCRER)£96.F b, (At In g i4l8@+ﬂrocedure of Exanple 9(e)

ci s-4-tert-but oxycarbonyl am no-cycl o- hexanecarboxylic acid 1.0 g (4.15
mol ) and [ 3, 5- bi s- (4-cyano- phenoxy) - phenyl]am ne (1.34 g, 4.15 nmol) were

used to aff or diyl1-5-glyafoxiheh bﬁ@iﬂe-ﬂfd&%& hcwdlrwbm @Bﬁ&xﬂﬁado 1.4
(911, 21 2.3 (41 ya Xg ﬂﬁ%ﬁ , %’411, g l, %. 71 (1H,
s), 6.8M0 ( Phenax@phenyl}@m@m n, 7 92 (411 d), 10 0 (111 brs) V\o
2010/ 133748PCT/ F12010/ 000031 189

1-(3-Hydroxy-propionyl)-piperidine-4-carboxylic acid {3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-phenyl}-amide 1.3 g (2.37 mmol) was reduced using the
procedure of Example 2(f) to afford 0.55 g of the required product. Percentage purity
15 (HPLC): 97.18 %, (LCMS): 98.8 %. '"H NMR (DMSO-ds): 8 1.91 (4H, m), 3.2 (6H, m),
3.5(5H, m), 6.7 (1H, s), 7.35 (6H, d), 7.91 (4H, d), 9.25 (8H, d), 10.5 (1H, s).

Example 112. ‘
Cis-4-amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-phenoxy)-

20  phenyl]-amide
Intermediates (a) to (d) are the same as in Example 106.

e) {Cis-4-[3,5-bis-(4-cyano-phenoxy)-phenylcarbamoyl]-cyclohexyl }-carbamic
25  acid tert-butyl ester

Following the procedure of Example 9(e) cis-4-tert-butoxycarbonylamino-cyclo-
hexanecarboxylic acid 1.0 g (4.15 mmol) and [3,5-bis-(4-cyano-phenoxy)-phenyl]-
amine (1.34 g, 4.15 mmol) were used to afford 1.5 g of the required product. 'H NMR

30 (DMSO-de): 6 1.4 (9H, s), 2.3 (4H, m), 2.81 (1H, m), 3.15 (4H, m), 3.5 (1H, m), 6.71
(1H, s), 6.81 (1H, brs), 7.21 (6H, m), 7.92 (4H, d), 10.0 (1H, brs).



0 (cis-4- {3

, 5- bi s44- ( N- hydr oxycar bam m doy1l) - phenoxy] - phenyl car banoyl | cycl ohexyl )-carb
am c aci dwpento/i3stsgl ester { G s-4- PCT/FI12010/000031

[ 3, 5- bi s- (4- cyano- phenoxy) - phenyl car banmoy1] - cycl ohexyl | -carbam c acid 5
tert-butyl ester 1.56 g (2.82 nmol) was subjected to form

N- hydr oxycar bam m doyl using the proceddB® of Exanple 95(d) to afford 1.5 g
of the required product. Percentage purity (LCMS): 99.9 % (M+l) = 618. 2+1.

Q) (Gs-4- {3 DSBS AoIYLRNIERNIERSIAN)- Ph&@xgqlpm?mawﬁino@f}e”y' 1

Ocar banmoyl}-cycl ohexyl )-carbam c acid tert-butyl ester

, 5- bi s44- (N W@‘ééﬁbbﬂiﬁ%ﬁqm?ll)mﬂr?é%xy] - phenyl car banoyl } -

cycl ohexyl)-carbamc acid tert-butyl ester 1.5 g (0.82 nmmol) was acetyl at ed
usi ng the procedure of Exanple 2(e) to afford 1.4 g of the required
product. Per ce{iage[3isbist(y- cjzalﬁ) pmmy)-pmymm%am@w Lycloheky P} -2arbamic acid)

O s o SRl PP B St B Y s PRI b g | oo bam
{3, 5-bi s44- &%@ﬁl@tp%c'&(ﬁ%%E%%Bﬁ:rgs'(‘a)qeléﬁ)rd)h§%Q?f¥11e l@?ﬁ?éd ﬁ%&ﬁ@%bén’tage

cycl ohexyl)-carbamc acid tert-butyl ester was reduced

usi ng the prwiedUCMSHFIEXUMIMe 12¢6)182d¢1afford 1.2 g of the required
product. Percentage purity (LCMS): 100 % (Mt1l) = 586.2+1. 25i)

Ci s-4-am no-cycl ohexanecar boxylic acid [3, 5-bis-(4-carbam m doyl - phenoxy) -
phenyl ] -am de g) (Cis-4-{3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-phenyl-

{C s-443, 5- bi s- (4-car bam m_doyl - phenoxy) - phenyl car banmoyl] - cycl ohexyl I -

car bam1© acfagbanigw}- &&1%exé§t°&b@193@d€ was reduced using the
procedure of 30 Exanple 9(d) to afford 1 0 g of the required product.
Percentage purity (HPLC): 98.7 % (LCV5): 100 % | HNWR (DVSO-d6): 8 1.82
(4H, nm), 1.9 (@H-41B,5-Bis14-(NilydrorycarBaBirgitlelyl)phendkyT-phdiglcaghamoyl 2l (6H, d),

7.91 (7H, 010/ 133748P /F12010/ 000031
190  Exanpl evpeRthbabup et S hbenhiy e GeTBRy DR e
S nter medi afB8edudd oft Exathle 2(cPtd 4Fford 3Eg 8fthee rﬂecﬁ?ﬁ%ﬂ@k@u&@@ercentage purlty

15 (LCMS): 68.0 %, (M+1) = 702.2+1.

h) {Cis-4-[3 ,5-bis—(4-carbamifnidoyl-phenoxy)-phenylcarbamoyl]-cyclohexyl }-

carbamic acid tert-butyl ester

20 (Cis-4-{3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-phenylcarbamoyl } -
cyclohexyl)-carbamic acid tert-butyl ester 1.4 g (2.1 mmol) was reduced using the
procedure of Example 2(f) to afford 1.2 g of the required product. Percentage purity
(LCMS): 100 %, (M+1) = 586.2+1.

25 i) Cis-4-amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-phenoxy)-

phenyl]-amide

{Cis-4-[3,5-bis-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-cyclohexyl} -
carbamic acid tert-butyl ester 1.2 g ( 2.1mmol) was reduced using the procedure of
30 Example 9(d) to afford 1.0 g of the required product. Percentage purity (HPLC): 98.7 %,
(LCMS): 100 %. '"H NMR (DMSO-dq): & 1.82 (4H, m), 1.9 (4H, m), 3.11 (1H, m), 3.8
(1H, m), 6.7 (1H, s), 7.21 (6H, d), 7.91 (7H, d), 9.21 (8H, d), 10.1(1H, s).



e) {3, 5-Bist4-(N hydroxycarbam m doyl)-phenoxy] -phenyll-am ne

[ 3, 5- Bi s- (4-cyano- phenoxy) - phenyl | -amne 0.3 g (0.917 nmol ) was subjected
to 10 forwoNetwdsmgycar bam m doyl using the procedure ofcEsraupd/eodf(d) to
afford 0.34 g of the required product. Percentage purity (LCVS): 100.0 %
(Mt1) = 393.1+1. O [3,5-Bis-(4-carbam m doyl - phenoxy) - pheny1] - am ne

15{3, 5- Bi s-[ 4- (N- hydr oxycar bam m doy1l) - d8@noxyl - phenyl}-am ne 0.34 g (0. 864
mmol ) was reduced using the procedure of Exanple 2(1) to afford 0.15 g of
the required product. Percentage purity (HPLC): 96.6 % (LCVB): 99.5 % NWR
(DMBO-d6): 5.9 (1H, tz, 6.2 (211, d), 7.35 (4H, d), 7.9 (414, d), 9.11 (4H,
brs), 9.25 (4H, BxampleddBxanpl e 114.

1- (2- Ani no- et hyl Yo pipers dine-:4- Li ' :
[3,(5- bim sf] (()4-eca¥b§|’§2 %PSS@;'/%%‘%%‘H@“%@ J%ﬁé%%*'f??ﬁ%ﬁi@é@mr medi ates (a) to (f)
) .

are the sanme as in Exanple 109. 25 g

1- Cycl opr opyl net hyl - pi peri di ne-4-carboxylic acid

[ 3, 5- bi & (4- cyREEIEABISE k)0 (Hrismihe)samgiafan EmpIgilAg t he procedure of

Exanpl e 11(e) 4-[3, 5-bis-(4-cyano-phenoxy)-phenyl - 30 carbanoyfl - pi peri di ne
1.5 g (3.42 mol ) and brononet hyl cycl opropane (0.647 g, 4.79 mol) were
used to af f or de)1{5-Bisf4-MNrbydregyrartzgnipridal)ephenbry lephenglgeanpine i ty ( LCVS) :
73.1 % (M+l) = 492.1+1. WO 2010/133748PCT/ F12010/ 000031 191 h)

1- Cycl opr opyl net hyl - pi peri di ne- 4-car boxylic acid

{3, 5- bi s-[ 4- ( N3tBisopMysandahaédbx iR pHeny [ emnax ¥ 13- Poesy hmdviR subjected to
51- Cycl oprot%yl met hyl - pi peri di ne-4-car boxylic acid
[ 3, 5- bil&L ( 4o AdydrREyresamimdayh ysing thei riecelue ¢f Exanade 9atd) to affesd 8 3¥jgect ed

to formNh 10, d ' h {=Yo R {proNpYo) d) to
arford 1.1 o BrEAERBRMIL RSl CURT T B INCITTRRE) PP100. 006
(M+1) = 558. 2+1.

f) [3,5-Bis-(4-carbamimidoyl-phenoxy)-phenyl]-amine

15 {3,5-Bis-[4-(N-hydroxycarbamimid0yl)-phenoxy]-phenyl}-amine 0.34 2 (0.864
mmol) was reduced using the procedure of Example 2(f) to afford 0.15 g of the required
product. Percentage purity (HPLC): 96.6 %, (LCMS): 99.5 %. '"H NMR (DMSO-dg): &
59(1H, t), 6.2 (2H, d), 7.35 (4H, d), 7.9 (4H, d), 9.11 (4H, brs), 9.25 (4H, brs).

20 Example 114.
1-(2-Amino-ethyl)-piperidine-4-carboxylic  acid  [3,5-bis-(4-carbamimidoyl-
phenoxy)-phenyl]-amide

Intermediates (a) to (f) are the same as in Example 109.
25
g) 1-Cyclopropylmethyl-piperidine-4-carboxylic acid [3,5-bis-(4-cyano-phenoxy)-
phenyl]-amide

Following the procedure of Example 11(e) 4-[3,5-bis-(4-cyano-phenoxy)-phenyl-
30  carbamoyl]-piperidine 1.5 g (3.42 mmol) and bromomethylcyclopropane (0.647 g, 4.79
~ mmol) were used to afford 1.0 g of the required product. Percentage purity (LCMS):
73.1 %, (M+1) =492.1+1.



10i) 1-Cycl opropyl net hyl - pi peri di ne-4-car boxylic acid

(3, 5-bis44- (N acetyl hydroxy- carbam m doyl) - phenoxy] - phenyl | - am de

1- Cycl oprepyhietsiuk- pi peri di ne-4-carboxylic acid {3, 5- bipg44rdohb/buees10Xy-

car bam m doyl) - phenoxyl - phenyl | -amide 1.1 g (1.97 rnnol) was acetyl ated
usi ng the 15procedure of Exanple 2(e) to afford 1.6 g of the required
product. Percentage purity (LCM5): 57.709% (M+l) = 642. 2+1. 1)

1- Cycl opr opyl net hyl - pi peri di ne- 4-car boxylic acid

[ 3, 5- bi s- (4-car bam m doyl phenoxy) - phenyl Fam de 20

1- Cycl opr opyl net hyl - pi peri di ne-4-carboxylic acid

( 3, 5- bi s44- ( N-RcEGyrlepwpsingethy ariperiding-#regrbpxyiveacad {3, 5 bire iy @-hpdroy- 1. 6 g
(2.49 mmol) / > i edure of Exanple 2(f) to afford 0.8 g
of the r equ?a?@%“‘%ﬁ%ﬁ?b@é?ﬁ%‘%@g%ﬁi ty (HPLCO): 99.01 % (LCMB): 98.9 %
1IHNVR (DMSO-d6): 8 0.3 (2H, d), 0.6 (211, d), 251.1 (1H, m, 1.82 (4H m,
3.05 (44 m, 3.1 (2H, d),. 6.7 (1H s), 7.2 (5H d),. 7.98 (4H d), 9.11
(8H, brs), 9.55Cyelppropylnagthylmpesiding-f-canpoxylicaci jse(41cygnio-phenoxy)-

N- (4- Ami no- 1 -Ri,SqhA- - 1) - -~ 30
benzan do \ILer Tedl ot b B arEmp M TRENe o AR ARR Rol et RO e
2010/ 133748RCptdeede of 8008l 900D to affddd [.4¢g of tik, eqidred product. Percentage

i s-[4-(N-nethoxy- amim Joyl) - ph - benzoyl am nol cycl ohexyl ) - carbam c
aci d tert-HﬂFgY&éégggﬁg$§1%%ﬁ%ﬁéﬁfsggﬁ%¥5 nm, 1.81 mol) was added to the
suspensi on of {443, 5-bi s-(4-
10 i) 1-Cyclopropylmethyl-piperidine-4-carboxylic acid {3,5-bis-[4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy]-phenyl}-amide

1-Cyclopropylmethyl-piperidine-4-carboxylic acid {3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-phenyl}-amide 1.1 g (1.97 mmol) was acetylated using the
15  procedure of Example 2(e) to afford 1.6 g of the required product. Percentage purity
(LCMS): 57.70 %, (M+1) = 642.2+1.

1) 1-Cyclopropylmethyl-piperidine-4-carboxylic acid [3,5-bis-(4-carbamimidoyl-
phenoxy)-phenyl]-amide
20
1-Cyclopropylmethyl-piperidine-4-carboxylic acid {3,5-bis-[4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy]-phenyl}-amide 1.6 g (2.49 mmol) was reduced using the
procedure of Example 2(f) to afford 0.8 g of the required product. Percentage purity
(HPLC): 99.01 %, (LCMS): 98.9 %. "H NMR (DMSO-de): 6 0.3 (2H, d), 0.6 (2H, d),
25  1.1(1H, m), 1.82 (4H, m), 3.05 (4H, m), 3.1 (2H, d), 6.7 (1H, s), 7.2 (SH, d), 7.98 (4H,
d), 9.11 (8H, brs), 9.55 (1H, brs), 10.5 (1H, s).

Example 115.
N-(4-Amino-cyclohexyl)-3,5-bis-[4-(N-methoxy-carbamimidoyl)-phenoxy]-

30 benzamide

Intermediates (a) to (c) are the same as in Example 27.



cyano- phenoxy) - benzoyl am no] - cycl ohexyl | -carbam c acid tert-butyl ester
(1.0 g, 1.81 nmmol) in 15 mM of ethanol at 55 C. O0-nethyl -hydroxyl am ne

hydr ochl o§p3g103851ki on (0.91 g in 3 mM of water (30% W Wrr/rdvd0/000031
mer capt oacetic acid (0.51 m, 7.24 nmmol) were added to the reaction m xture

at 55 C under inert nitrogen atnosphere. Reaction 1 0 m xture was stirred
under nitrogen atnosphere at 90 C for 4Q9Rk. After reaction conpletion,

sol vent was renoved under vacuo and the residue was poured into ice-water
to obtain white solid product which was filtered off and washed with water
and hexane to afford 0.7 g of the required product. Percentage purity
(LCVB) : 69. 3 %) @nmBL)-Bis-B46N-methaxy-carbag)imidoyl)-phenoxy]-benzoylamino}-
&ﬁ?;ﬁmdQO@EO}%?Y%&%&%CE’&% tse-rt[_gfu-t}(lll\é-s{gret hoxy- car bam m doyl) - phenoxy] -

(3, 5-bi s-{4- (N net hoxy-carbam m doyl) - phenoxy] - benzoyl am nol -

20cycl ohexyl )-carbam ¢ acid tert-butyl ester (0.8 g, 1.23 mmlg? and
fol i owi g t he preth¥amine @5 mkdnd) m{WaSMﬁ thetie uspensioef {4E3.3-bigr ed

24 (a1, o prg bbbyl en bhidEhei Pl SRR frbRE 7
( iTl t 21) 7.2mﬁloa)gil=d,15ceh)1LlofE7selhwno( éIH'i ). g—hﬁgﬁggﬁggi&.@dﬁ%mmb (r;sl)atioﬂ. 45

f 3- (4- ani no@eﬁ%ﬂ% ﬂﬁw%er éo?/aﬁ%ﬁraﬁéﬁwwa@mﬂm@#g%i L oA paluere

301 nt er medi fided tdthe r€actibh nBkQ@rSATS @Surder éATRrGzeh dfnosdhere. Reaction '
3- (4- Am nonet hyl - phenoxy) - 5- (4- cyano- phenoxy) - benzoic acid ethyl ester WO

2010/ 13974 8PGWE W28 501red 00der nitggen atmisphere B0 90 °G forxd) l gAfieroeaction
N A e
of the requwitedtopibtain ethite Belid proidage~tiul way fi(tbielVB)T andav43hdd withwhlerand
hexane to afford 0.7 g of the required product. Percentage purity (LCMS): 69.3 %,
(M+1) = 646+1.
15
\ €) N-(4-Amino-cyclohexyl)-3,5-bis-[4-(N-methoxy-carbamimidoyl)-phenoxy]-

benzamide

Using (4-{3,5-bis-[4-(N-methoxy-carbamimidoyl)-phenoxy]-benzoylamino } -

20  cyclohexyl)-carbamic acid tert-butyl ester (0.8 g, 1.23 mmol) and following the
procedure of Example 9(d) afforded 0.51 g of the required product. Percentage purity
(HPLC): 98.3 %, (LCMS) 98.9 %. 'H NMR (DMSO-dy): & 1.24 (4H, m), 1.82 (4H, m),
3.05 (1H, m), 3.51 (1H, m), 3.9 (6H, s), 6.9 (1H, t), 7.25 (4H, d), 7.45 (2H, d), 7.88 (4H,
d), 7.9 (3H, brs), 8.45 (1H, d).

25
Example 116.
4-Amino-cyclohexanecarboxylic acid [3-(4-aminomethyl-phenoxy)-5-(4-
carbamimidoyl-phenoxy)-phenyl]-amide
30 . Intermediate (a) to (c) are same as in Example 104.

d) 3-(4-Aminomethyl-phenoxy)-5-(4-cyano-phenoxy)-benzoic acid ethyl ester



5388. 4+1. e)

3-[ 4- (Benzyl oxycar bonyl am no- net hyp- phenoxy] - 5- (4- cyano- phenoxy) - benzoi ¢
aci d et hwoester3s3u®M xture of 7.4 g (15.1 mmol ) of PCT/FI2010/000031

3- (4- am nonet hyl - phenoxy) - 5- (4- cyano- phenoxy)-benzoic acid ethyl ester,
benzyl chloro formate (3.8 g, 22.6 mmol ) and triethylamne (4.6 g, 45.4
mol ) were stirred overnight at RT. Aftd®3reaction conpletion solvent was
renoved under reduced pressure and thus obtained rsidue was dissolved in
ice-water and extrated with 500 mMl x 2 of ethylacetate. Organic | ayer was
dried over 15 anhydrous sodi um sul phate, solvent was renoved and thus

obt ai ned cr udeUpngdQérg @8s8ymmol) ofd-Ky(tersbutenyeanhanviamie-apsiyiBhengxy]-5-

silica-gel gs K ] ' t tate - -P0) to
Strord 6.0 ropyRHaTBinARE aB e B ol HLASRS b lbrpp JEEFP EABlY
(M+1l) = 5229@yafforded V.4 g of the required product. Percentage purity (LCMS): 82.0 %, (M+1) =
344-(Benzy|g ggbonylanino-nethyl)-phenoxy]-5-(4-cyano-phenoxy)-benzoic
acid 58.0@%1 .32 mmol ) of

3-[4- (benzyl oxycar bonyl am no- net hyl ) - phenoxy] - 5- (4- cyano- phenoxy) - benzoi c
acid ethyl ester was hydrol ysed using the procedure of 25 Exanple 5(b) to
afford 7.0 g of) i-e(Bagyioxpcarponythmino-nizshyd nhengay bon(4-cyanotitivByxy)hEngoity
(M+l) = 494 .5 1t eg)

[ 344- ( BenzyiS%SEE BEAy 1 ani no- met hyp- phenoxy] - 5- ( 4- cyano- phenoxy) -

phenyl Fcarbam c acid tert-butyl ester WD 2010/133748PCT/ F12010/ 000031 194
Using 7.0 g (14.1 nmol ) of .

3- [ 4- (b&hzy! oxycMEsreaft &6l5bmmel) phi(bhaminomethyl-phoraxy)SHAMYRYO - benzoi ¢
acid and fo | 4 ff : of the
required pr%ﬁ ﬁﬁ%ﬁ%ﬁé‘?‘géﬁﬁgéﬁﬁgfﬁemk‘% %%ﬁ%tgz%gﬁm%?%g“é%g“%ﬂ 5h)

{ 4- [ 3- Am notsthylanopea (b6 ghé&néd xymelp hereostiyied lveamyghit acR T bAfieicreaction dosiplstionest er

Using 1.0 g (1.76 mmol f [,344- (benzyl oxycarbony] am na- et hyp- phenaxy] - 5-
(a- Cyano- phENRS Yon AR AR BT e AEa DU JoBer ar ity DO { ne
procedur e Ofce et eRrated dithFodest 02 8PetBylatetitb OfzanidilaRE wak aeeE bver
Percentage purity (LCMS): 1089.2 % (M+l) = 465.5 + 1.
15 anhydrous sodium sulphate, solvent was removed and thus obtained crude product was
purified by column chromatography using silica-gel as an adsorbent and eluted with
ethylacetate : hexane (10:90) to afford 8.0 g of the required product. Percentage purity

(LCMS): 87.2 %, (M+1) = 522.5+1.

20 f) 3-[4-(Benzyloxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-benzoic

acid

8.0 g (15.32 mmol) of 3-[4-(benzyloxycarbonylamino-methyl)-phenoxy]-5-(4-
cyano-phenoxy)-benzoic acid ethyl ester was hydrolysed using the procedure of
25  Example 5(b) to afford 7.0 g of the required product. Percentage purity (LCMS): 91.6
%, (M+1) = 494 .5+1.

g) [3-[4-(Benzyloxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-
phenyl]-carbamic acid tert-butyl ester
30



i) {4][3[4-(Benzyl oxycar bonyl am no- net hyp- phenoxy] - 5- (4- cyano- phenoxy) -
phenyl car banoyl] - cycl ohexyl | -carbam c acid tert-butyl ester 1 5Using 0.9 g
(1.93 moWp 20fo/{34748 3- am no- 5- (4- cyano- phenoxy) - phenoxy] poemFzaohd/oodoxaar bam c
acid benzyl ester and 0.47 g (1.93 muol) of (4-am no-cycl ohexyl)-carbam c
acid tert-butyl ester, and follow ng the procedure of Exanple 9(e) afforded
1.0 g of the required product. Percentad®4purity (LCM5): 91.0 % (M1l) .=
690.7 + 1. 20j) (4- {3- [4-(Benzyl oxycarbonyl am no-net hyl) - phenoxy] - 5-

[ 4- (N- hydr oxy-Using 7.0 g (14.1 mmol) of 3-[4-(benzyloxycarbonylamino-methyl)-phenoxy]-5-(4-
car bam m doy1l) - phenox ]b phenyl car banoyl | - cycl ohekxyl ) - carbam c aci
tert-butyl egnaphenoxy)-benzoic acid and following the procedure of Example 105(c) afforded

honol o by ety fALRRT Y oI Perlh e sinP (e, Bl YA 1) BBESRKY) -

mol ) was 25 subjected to form N hydroxycarbam m doyl using the procedure
of Exanpl e 95( af f.or .0 g of the required product. Percentage purity
(LCVB) : 774, 4 cﬂs%) i‘fvf%mmrgé%ﬂ&m?%%m@%wﬂw}1@ oIt bey gt

(4-

{344- (Benzyl oxycar bonyl am no- net hyl ) - phenoxy] - 544- ( N- hydr oxycar bam m doy1) -
phenoxy] - phenyUsiag b dhg . 76 mypwilodid 23[H)(bersay byt arberylaininemeethyl)-phermsy h- 1. 0 g

(1.38 mml ), was _acetvyl ated usi ng the procedu f le 2(e) to afford
1 10°g or 1 {eSaB RSl Phent Tk APl aBHIEEOHNT ey il Sing §dprbfedis 1 ¢
765. 8+1. 5 Jf)Hx4hiblé dediairoer Ol ¢ GhBe exrired plotiuCia PERBAAZ NIy gb(emw)y) -
phenyl car bano ||-%C ohexyl%-car bam c acid tert-butyl ester (4-
{344~ ( Béhzy$Bxy dny1489&iobl net hyp- phenoxy] - 544- (N- acet yl hydr oxy- 10

car bam m doyl) - phenoxy] - phenyl car banoyl | - cycl ohexyl ) -carbam c acid
tert-butyl ester 1.1 g (1.43 mvol) was reduced using the procedure of

Exanple 2(f) tip gff3efd(Bendylgxwhrtonglamipiinedyppledoxy]-5-fZecyanniphgeoxy) i ty
gIEICIC\i/B% 3 ?jlé}#&lg%rggﬁigyﬁ-ﬁgéﬁg%i}}ga_xkgmc%idlt)ertiJu"tA‘yq]thgr_ cycl ohexanecar boxylic
car bam m doyl - phenoxy) - phenyl ] - am de
15 Using 0.9 g (1.93 mmol) of {4-[3-amino-5-(4-cyano-phenoxy)-phenoxy]-benzyl}-
carbamic acid benzyl ester and 0.47 g (1.93 mmol) of (4-amino-cyclohexyl)-carbamic
acid tert-butyl ester, and following the procedure of Example 9(e) afforded 1.0 g of the
required product. Percentage purity (LCMS): 91.0 %, (M+1) =690.7 + 1.

20 J) (4-{3-[4-(Benzyloxycarbonylamino-methyl)-phenoxy]-5-[4-(N-hydroxy-

carbamimidoyl)-phenoxy]-phenylcarbamoyl } -cyclohexyl)-carbamic acid tert-butyl ester

{4-[3-[4-(Benzyloxycarbonylamino-methyl)-phenoxy]-5-(4-cyano-phenoxy)-
phenylcarbamoyl]-cyclohexyl } -carbamic acid tert-butyl ester 0.9 g (1.30 mmol) was
25  subjected to form N-hydroxycarbamimidoyl using the procedure of Example 95(d) to
afford 1.0 g of the required product. Percentage purity (LCMS): 74.4 %, (M+1) =
723.8+1.

k) (4-{3-[4-(Benzyloxycarbonylamino-methyl)-phenoxy]-5-[4-(N-acetylhydroxy-
30  carbamimidoyl)-phenoxy]-phenylcarbamoyl}-cyclohexyl)-carbamic acid tert-butyl ester



{443- (4- Am nonet hyl - phenoxy) - 5- (4- car bam m doyl - phenoxy) - phenyl car banoy1] -
cycl ohexyl |l -carbam c acid tert-butyl ester 0.80 g (1.39 nmol) was treated
usi ng t hewpromedsme of Exanple 9(d) to afford 0.50 g of pCherzeqeioozad
product. Percentage purity 20 (HPLC): 98.3% (LCM5): 100.0% 'H NWR
(DVBO-d6): 8 1.44 (4H, m, 1.82 (41-1, m, 3.05 (2H, m, 6.51(1H $),7.15
(6H, m, 7.50 (211, d), 8.02 (5H, d), 8195 (211, ), 9.11 (4H, brs), 10.11
(1H, brs). Exanple 117. 254- Anm no-cyclohexanecarboxylic acid

[ 3- (2- am no- 11(4l{HpnERinZydascirbdnyldnsiy-nethyl)-phenoxy]-5-[4-(N-hydroxy-

5- (4- car bam nj doyl -phenoxy) henyTan de | nternedi ates é‘N) and (b) are the

same as in eatbapintdayg)-phexoxy RWIE@MBP@W‘B’PE@EWIQ}G@Q%M argl togtrtyl ester

tne pr bcedur D en B DXLV BRARIE BEbelhnd oPEriindle 2 a0 DR ™0

Per cent age piithe tequireChioducB Bercefitagd ddrity (FCBIRG:. Tt %, TBi+1) = 765.8+1.
[ 3- (4- Cyano- phenoxy) - 5- hydr oxy- phenyl] - am ne Usi ng
[ 3- (4- cyano- phenoxy) - 5- hydr oxy- phenyl ]-carbam c acid tert-butyl ester (1.0

g, 3.06 mmol) ang fol4.@ui408ndifndh Ho st-4|-:é&ﬁ5%ﬁ1@(( hadd«qsded 0.67 g
of the required produc? Per cent ag%c%grl)ﬁl) ﬁ_ '92 qu())B (wal) = 226. 2+1.

10 e) phenylcarbamoyl]-cyclohexyl }-carbamic acu)l tert- butyl ester
Tr ans- 443- (4- cyano- phenoxy) - 5- hydr oxy- phenyl car banoyl | - cycl ohexy1} -
carbam c acid tert-butyl ester Follow ng the procedure of Exanple 9(e)

Tr ans- 4- t er t - bt (3¢ jcedaayipk vt tivaylainifio meumﬁmaeﬂas-tmmabaymvmx@ 2 94
(2 96 nmmol ) and [ 3-(4- B]%l/ano henoxy) - 5- h]édrox phenyl] -am n

) W&t e crslamigideyl}-phenoxybp naslucartbﬁ@wr/ Y-ebamic qﬂidr t@érhﬂ@déstﬁnr i t y
( LCNS) 73.p g(l (4%0 v%é]re(ﬁi'ééd usm§/ the g)r(zcedure of Exaﬁl le 2% to aﬁford ? 8 gof

{Trans-4-| 3- am no- 4 ni tro- phenoxy) - cyano- phenyl -
the required product. Percentage purity (LCMS): 54.2 %, (M+1) 573.2+1.

1) 4-Amino-cyclohexanecarboxylic acid [3-(4-aminomethyl-phenoxy)-5-(4-
15  carbamimidoyl-phenoxy)-phenyl]-amide ’

{4-[3-(4-Aminomethyl-phenoxy)-5-(4-carbamimidoyl-phenoxy)-phenylcarbamoyl]-
cyclohexyl}-carbamic acid tert-butyl ester 0.80 g (1.39 mmol) was treated using the
procedure of Example 9(d) to afford 0.50 g of the required product. Percentage purity

20  (HPLC): 98.3 %, (LCMS): 100.0 %. '"H NMR (DMSO-dg): & 1.44 (4H, m), 1.82 (4H,
m), 3.05 (2H, m), 6.51(1H,s),7.15 (6H, m), 7.50 (2H, d), 8.02 (5H, d), 8.45 (2H, m),
9.11 (4H, brs), 10.11 (1H, brs).

Example 117.
25 4-Amino-cyclohexanecarboxylic acid [3-(2-amino-1H-benzoimidazol-5-yloxy)-
5-(4-carbamimidoyl-phenoxy)-phenyl]-amide

Intermediates (a) and (b) are the same as in Example 49.

30 ¢) [3-(4-Cyano-phenoxy)-5-hydroxy-phenyl]-carbamic acid tert-butyl ester



20car banoyl} - cycl ohexyl}-carbamc acid tert-butyl ester Usi ng
{trans-443- (4- cyano- phenoxy) - 5- hydr oxy- phenyl car banoyl] - cycl ohexyl}-

car bam c weimgiyLsiagbutyl ester (1.5 g, 5.29 mmol) and  pcT/FI2010/000031

5-fl uoro-2-nitro-phenylamne (0.91 g, 5.82 mmol) follow ng the procedure of
Exanpl e 42(b) afforded 1.6 g of the required 25product |IH NVR ( DVBO d6):
1.45 (9H, s), 1.8 (4H m, 2.5 (4H m, 18962 (1H m, 6.48 (2H m, 6.75
(111, d), 7.24 (2H, m, 7.51 (4H m, 7.78 (2H, d), 8.05 (1H, d), 8.38 (1H
d). 9) Using 3-(4-cyano-phenoxy)-5-hydroxy-benzoic acid (1.4 g, 5.4 mmol) and
{Trans-443- §4- cyano- phenoxy) - 5- 8,3, 4-di am no-(i)henoxy) - phenyl car banoy1] -
30cycl ohexy fallovangtheipeocgdung of &xamipls LA5(@sfferded\ied g of the required product.

2010/ 133748BCT! 0 197- rans-443
- (3-am no- 45%’?‘5%2&&?]1“3(%%@9‘?@@'28?}:%¢ar(.%dfip‘jré§g§§)%pheny| car banoyl} - cycl ohexyl |

-carbamc acid tert-butyl ester (1.0 g, 1.7 mmol), zinc (1.11 g, 17.02
nmol ) and ammonj unchloride (0.91 g,.17.02 nmol ), were dissolved in 20 m of
met hanol® and sfl [%%CY%O-@CHO%X)-%%@XY heawllragiBe i on conpl etion contents
were filtered 5 through celite and filetrate was concentrated to afford
0.8 g of the required product. 111 NWVR (DVMSO-d6): 6 1.45 (9H, s), 1.78 (4H,
71 (30 My g e B B G B a1tk 10h)
{ Trans-4- n%é-%@é‘?ﬂ(‘ﬁ%@ﬁﬂ@ﬂ%ﬁﬁ d%“zeé}}“-e)f;"-fﬁxéiﬁy%e-zgg{ %&@98‘?1@5@?&?) -
phenyl car bapsuikd pavahi@hPer¥édtagedfuPRPICCMS): D2t £V (MU Y+ 28681 . {Trans- 4-

[ 3 -(4-cyano-phenoxy)-5-(3 , 4-di am no- phenoxy) - phenyl car banoyl1] - cycl ohexyl
-carbam@ acid tert-butyl ester (0.9 g, 1.61 mmol) and canogenbromi de 1

5(0.25 g, 2.42 LSSO ' n [ d at 80
For 4 no After ) Le e Sannar POt e APl BherBApRR oy MR ek
concent r at ecarbarderacidaent<butyd estef ord 0.9 g of the required product. 1HNWMR
(DVSO-d6): 6 1.4 (911, s), 1.8 (4H m, 2. 5 (411, m, 3.1 (111, m, 3.8
(111, m, 6.46 (114, brs), 6. 7 (1H, d), 6.95 (3H, nm), 7.17 (5H m, 7.4
i(;ll(l,Tr 2} . Z- 78F§12dWindthe prodedufeldt Exinpl89R@Y Tkt U-tefdbutddrcdrbbRYlamios) - 20
3- (2- anmiTo- Q)HEQi@ﬁ@@PmbG@zliﬂaCBi §.73 (3 -96 aamol)ang -G geae phanosyodylydrepyenoxy] -

phenyl car ba - I r ] et er.{Tr - 4-
Py Cor DRI AL LY Ao EAERAThEnBSil B Pt ot BT
phenyl car baPerygddtageypirioh@QOMB).C/3 BNl +ar+d5t 6#1.- butyl ester 0.9 g (1.54

m nol ) was subjected to form N hydroxycar bam m doyl using the procedure of

Exanpl e 95(d) to afford 0.85 g of the required product. Percentage purity
(LCVM5): 100.0 % {f%é'-)l—['3_‘-(§%ﬁli§d"—1*nitro-phenoxy)75-(4-cyano_—phenoxy)-phenyl—

20  carbamoyl]-cyclohexyl}-carbamic acid tert-butyl ester

@)

Using {trans-4-[3-(4-cyano-phenoxy)-5-hydroxy-phenylcarbamoyl]-cyclohexyl}-
carbamic acid tert-butyl ester (1.5 g, 5.29 mmol) and 5-fluoro-2-nitro-phenylamine (0.91
g, 5.82 mmol) following the procedure of Example 42(b) afforded 1.6 g of the required
25  product. 'HNMR (DMSO-dq): & 1.45 (9H, s), 1.8 (4H, m), 2.5 (4H, m), 3.2 (1H, m),
6.48 (2H, m), 6.75 (1H, d), 7.24 (2H, m), 7.51 (4H, m), 7.78 (2H, d), 8.05 (1H, d), 8.38
(1H, d).

g). {Trans-4-[3-(4-cyano-phenoxy)-5-(3,4-diamino-phenoxy)-phenylcarbamoyl]-
30 cyclohexyl}-carbamic acid tert-butyl ester



30j) Trans-443-(2- Am no- 1H benzoi m dazol - 5-yl oxy) - 5- (4- car bam m doyl -
phenoxy) - phenyl car banoy1] - cycl ohexyl) -carbamc acid tert-butyl ester WD

2010/ 133 '448R61k/ 334910/ 000031 198 PCT/F12010/000031
(Trans-4-{3-(2-am no-1H benzoi m dazol - 5- yl oxy) - 544- ( N- hydr oxycar bam m doy1l)

- phenoxy] - phenyl car banoyl -cycl ohexyl)-carbam c acid tert-butyl ester 0.85
g (1.38 mmol) was reduced using the prod8d@ure of Exanple 2(f) to afford 0.7
g of the required product. Percentage purity (LCMS): 99.8 % (M+l) =

599.2+1. 5 K) { Braf$i4r9- (Qééﬁhﬂdilm&ﬁ@@-%ﬁéM&yBl(ﬂ -#&hdIphenoxy)-phenyl-

[ 3- (2-am no- 1H benzoi m dazol | ox

5- (4-car bamqarbﬁ@wyllpqy@hxhﬁwl}ﬁwéﬁmq acedﬁeatebutyl ester (1.0 g, 1. 7mmol) zinc (1.11 g,
4-13-(2-A
|{ohe£1yl f:ar bg]rmy -Ccy exy @ﬁgﬂg?@gﬁn&g@% l(ﬁzfﬂéu%?)% S\é&vg&]gpﬁ({%

mol ) was t reeharbl U.ﬁdl stgréchfer phat 60ACeAfitr fexaig @nﬂﬂ&)ontdbn&fnfmde (ﬁle&dg of

the required, product entage purity (HPLC): 96.9 % % 111
NVR ( DVSO- défizough gelig a{liﬁf ctigje, was, qepcquifatedip afigrch0.§ giqf thy reqelr%?wre%

?132 ((j)2H8 21)21%1?4241)3\4(5&9"&96)@14%@? g21H78610H néxéﬁs((»@ﬁ mgbz&}?fin)ﬁﬁ'iz (Ei{ 8. 40

4- Ami no- cyclsafeda@dt ambh 6xy (i dad. dl (ZH 59)b7515((2,Hcé)r Bari2H; s)o 18- BHnd) B8y ) -
phenyl ] - am d(fi 20l nternedi ates (a) and (b) are the sane as in Exanple 75. c)
[ 3, 5-Bis-(4- [{z{a 0- benzyl oxy) - phenyl] -carbamc acid tert-butyl ester Using
3, 5- bi s- (4-cyano- benzyl oxy) - benzoic acid (1.6 g, 4.2 tnnol) and fol |l ow ng
25 the procedure of Exanple 105& af f orded O. of the required product.

‘H QI\/RZ(QDI\/S O de) {Tren&4€-[3((§14mlg9 lem@azogy-yl@(ygg ((11%'@‘3@13“06)’1? (211, d).
7.7 H
(372 G0 helich gﬁi%%{hcg bhexti2d &fﬂa Al BySfibbde ). O)

{Trans-4-[3-(4-cyano-phenoxy)-5-(3,4-diamino-phenoxy)-phenylcarbamoyl]-
cyclohexyl }-carbamic acid tert-butyl ester (0.9 g, 1.61 mmol) and canogenbromide
15 (0.25 g, 2.42 mmol) were dissolved in 10 ml of ethanol and stirred at 80 °C for 4 h.
After reaction completion mixture was cooled to RT and concentrated under vacuo to
afford 0.9 g of the required product. '"H NMR (DMSO-de): § 1.4 (9H, s), 1.8 (4H, m),
2.5 (4H, m), 3.1 (1H, m), 3.8 (1H, m), 6.46 (1H, brs), 6. 7 (1H, d), 6.95 (3H, m), 7.17
(5H, m), 7.4 (4H, m), 7.78 (2H, d), 8.4 (1H, d), 8.51 (2H, s), 12.4 (2H, brs).
20
i) (Trans-4-{3-(2-amino-1H-benzoimidazol-5-yloxy)-5-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-phenylcarbamoyl }-cyclohexyl)-carbamic acid tert-butyl ester

{ Trans-4-[3-(2-amino-1 H-benzoimidazol-5-yloxy)-5-(4-cyano-phenoxy)-

25  phenylcarbamoyl]}-cyclohexyl}-carbamic acid tert-butyl ester 0.9 g (1.54 mmol) was
subjected to form N-hydroxycarbamimidoyl using the procedure of Example 95(d) to
afford 0.85 g of the required product. Percentage purity (LCMS): 100.0 %, (M+1) =
615.3+1.

30 DRYE rans-4-[3—(2-Amino- 1H-benzoimidazol-5-yloxy)-5-(4-carbamimidoyl-
phenoxy)-phenylcarbamoyl]-cyclohexyl}-carbamic acid tert-butyl ester



Usi ng [ 3, 5-Bi s-(4-cyano- benzyl oxy) - phenyl] -carbam c acid tert-butyl ester
(0.6 g, 1.32 nmmol) and follow ng the procedure of Exanple 9(d) afforded

0. 37 g ofwoORe10/mg748010/ 133748PCT/ F12010/ 000031 199 requiPCEFIA@ON9EI1. H NVR
(DVMBO-d6): 5.2 (4H, s), 6.48 (1H, s), 6.9 (2H, d), 7.72 (211, m, 7.81

(2H, d), 7.91 (4H, m. e)
{443, 5-Bi s- (4-cyano- benzyl oxy) - phenyl carl88noy1] - cycl ohexyl} - car bam ¢ acid
Stert-butyl ester Fol Il owi ng the procedure of Exanple 107(e)

trans-4-tert- b(umnyaa{eb@%@mmemloﬁhﬁmfscmb@xscp QN@@/&@XS’ 255 g (1.04
mmol ) and [ 3, 5- Bi s- (4-cyano- benzyl oxy) 1} -am ne 1. 04 mol )
wer e used tgarhmwléoxi)-gge@xa] pbwlqaél&mqyg i/@@ﬁhlﬂ Ca@@P@-‘r%“é‘ﬁ?eé‘g tpfster y

(LCVB): 94. 0
i s44- (N hydrgog car bi’?‘nm%%)?%‘%f?d S‘rln%wg HﬁApro %H% °cf§Exbamr?oe 2 () to afford 0.7 g of

cycl ohexyl ) theaedared pradiict Peesehtalgel pytityd BCBLS): 99.8 %, (M+1) = 599.2+1.

15{ 443, 5- Bi s- (4- cyano- benzyl oxy) - phenyl car banoyl] - cycl ohexyl | -carbam ¢ acid
tert- buﬁyl ester 0.39 g (0.672 mol ) was subjected to form

N- hydr oxycar bagj 10 40Mb- §loﬂ9xain@@ar@(§>8ﬁ@%‘iﬂef3-@ aﬁesmheoe%%%déz@l-@fﬁ&w 0.4¢
of the required pr oduct Percentage "purity (LCMS): 100.0 % (M1)

646. 2+1. 20§ 4-carbamimidoyl-phenoxy)-phenyl]-amide

{443, 5- Bi s- (4- car bam m doyl - benzyl oxy) - phenyl car banoy1] - cycl ohexyl | -

carbam c acid tert-butyl ester Acetic anhydride (0.36 m, 3.72 nmol) was
added to the s@i-f3-(PAntiho{1#-HehzbinfidszbA-5-yloxy)-5-(4- carbam1m1doyl-phenoxy)-

(N-hydr oxycar bam m doyl) - benzyl oxy] - pheny| carbamoyl | - cycl ohexyl L} carbam c

aci d 25tQr t Phamyirarbamoytl-qyglonexyl} -cer BRIC AR tfrtrwtyll@Sﬁ?rO f& Qe ROV and
reaction m ﬁ&aé&ugﬁ%éth%maeagref&ﬁsmgg le 9 9‘&1} @' affo? '2@? ShOfeqifefplo@et. a1 RT

zinc dust (0.4 was ad resu m xture was stirred
over night. Pﬁecmageqmmy (&ﬂﬂﬁ:@) e %oj (IIiCé‘f’ISI:I 108264 QII'NNR (DMSQRdk)fd 1 48 (4ile was

i ea Lo af Por DB 3 G AeM T PR Brade i L A fUE AT S Lo

100.0 % (M .33 (3H64R-72781(5H, m), 8.40 (1H, d),8.62 (2H, s), 9.25 (4H, brs).

15
Example 118.
4-Amino-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-benzyloxy)-
phenyl]-amide
20 Intermediates (a) and (b) are the same as in Example 75.

¢) [3,5-Bis-(4-cyano-benzyloxy)-phenyl]-carbamic acid tert-butyl ester

Using 3,5-bis-(4-cyano-benzyloxy)-benzoic acid (1.6 g, 4.2 mmol) and following
25  the procedure of Example 105(c) afforded 0.65 g of the required product. 'H NMR
(DMSO-dg): 6 1.3 (9H, s), 5.2 (4H, s), 6.48 (1H, s), 6.9 (2H, d), 7.72 (2H, m), 7.81 (2H,
d), 7.91 (4H, m) 9.52 (1H, s). ‘

d) [3,5-Bis-(4-cyano-benzyloxy)-phenyl]-amine
30
Using [3,5-Bis-(4-cyano-benzyloxy)-phenyl]-carbamic acid tert-butyl ester (0.6 g,
1.32 mmol) and following the procedure of Example 9(d) afforded 0.37 g of the



WO 2010/ 133748PCT/ F12010/ 000031 200 h) 4- Am no-cycl ohexanecar boxylic
acid [ 3, 5-bis-(4-carbam m doyl - benzyl oxy) - phenyl]-am de

{443, 5- Biwwoldrgdsfagm m doyl - benzyl oxy) - phenyl car banoy 1] peyghhexidd- car bam
c bacid tert-butyl ester 0.52 g (0.846 mml) was treated using the

procedure of Exanple 9(d) to afford 0.3 g of the required product.
Percentage purity (HPLC): 94.49 % (LCHBB: 99.4% 1H NVR (DVMSO-d6): 6 1.24
(4H, m, 1.41 (4H, m, 2.1(1H mM, 2.31(1H M, 5.2 (4H s), 6.71 (1H s),
7.01 (3H,  SjequifedProlidd, 'HINMR DM A-4b): 535)2(49}{255 dH1H1sP) 6.9 0HENRMbe 119.

4- Am no- cycl ohexanecar boxylic acid [3,5-bis-(3-carbam mdoyl - benzyl oxy) -
pheny1] - am @&, 15} A8 (Mddda? 84 (4H) mind (b) are the same as in Exanple 77.
c) [3,5-Bis-(3-cyano-benzyl oxy)-phenyl]-carbam c acid tert-butyl ester

Usi ng 3, 5-bi s-(3-cyano-benzyl oxy)-benzoic acid (2.2 g, 5.7 mmol) and

fol | owi ng 20 té)6{43[3;)52-8ﬁksl(‘4ecﬁho-|5éﬁ,md))@) hbhylgarbdrhenpegtl éheRfl ) Gacfantibacid
requi red product. [ 3, 5- Bi s-(3-cyano- benzyl oxy) - phenyl ] am ne Usi ng

[3,5- Bi & (35 35 hzyl oxy) - phenyl ] -carbami ¢ acid tert-butyl ester (0.8 g,
251.76 mmol ) and follow ng the procedure of Exanple 9(d) afforded 0.6 g of
the required product. Percentage purity (LCV5): 100.0 % (M+l) = 355. 0+1.
e) {4-[3,5-Bi sEd¢lRwiyathe-precedytect\Bxapipbni) ey thayelrtcl - otycheoyy lamiar-bamni ¢
acid tert- bg)}cYOheggr}ecarboxyhc acid 0.255 g (1.04 mmol) and [3,5-Bis-(4-cyano-benzyloxy)-
phenyl}-amine (0.37 g, 1.04 mmol) were used to afford 0.39 g of the required product.

10  Percentage purity (LCMS): 94.8 %, (M-1) = 580.0-1.

f) (4-{3,5-Bis-[4-(N-hydroxycarbamimidoyl)-benzyloxy]-phenylcarbamoyl}-

cyclohexyl)-carbamic acid tert-butyl ester

15 {4-[3,5-Bis-(4-cyano-benzyloxy)-phenylcarbamoyl]-cyclohexyl } -carbamic acid tert-
butyl ester 0.39 g (0.672 mmol) was subjected to form N-hydroxycarbamimidoyl using
the procedure of Example 95(d) to afford 0.4 g of the required product. Percentage
purity (LCMS): 100.0 %, (M+1) = 646.2+1.

20 2) {4-[3,5-Bis-(4-carbamimidoyl-benzyloxy)-phenylcarbamoyl]-cyclohexyl}-

carbamic acid tert-butyl ester

Acetic anhydride (0.36 ml, 3.72 mmol) was added to the solution of (4-{3,5-bis-[4-
(N-hydroxycarbamimidoyl)-benzyloxy]-phenylcarbamoyl}-cyclohexyl)-carbamic acid
25  tert-butyl ester (0.40 g, 0.62 mmol) in 10 ml of acetic acid and reaction mixture was
stirred for 3 h. After completion of reaction, at RT zinc dust (0.4 g, 6.2 mmol) was
added and resulting mixture was stirred over night. Recation mixture was filtered
through celite and filterate was concentrated to dryness. Product was washed with cold
diethyl ether and dried to afford 0.52 g of the required product. Percentage purity
30 (LCMS): 100.0 %, (M-1)=615.2-1.



30 WO 2010/ 133748PCT/ F12010/ 000031 201 phenyl]-amne (0.6 g, 1.68 nmol)
were used to afford 0.61 g of the required product. Percentage purity

(LCVB) : AROR0fh136MB81) = 580. 0- 1. 0 (4- {3 ,5-B i PCT/FI2010/000031
s-[ 3- (N- hydr oxycar bam m doyl) - benzyl oxy] - phenyl car bamoyl } -
5cycl ohexyl)-carbam c acid tert-butyl ester { 4- [3,5 -Bis-(3

- cyano- benzyl oxy) - phenyl car banmoyl ] -cycl20@exyl | - carbam ¢ acid tertbutyl
ester 0.6 g (1.03 mmol ) was subjected to form N hydroxycarbam m doyl using

the procedure RBf4BaimBlEcRhbthetLbadyiieasid]3 316is-M-ehrbhifnid8fubé: duct .
Per cent age puri{y 10 (L%?/B): 180 % yf(hMrl) c[: 64%-.@42+1. g)ﬂl efoRSP

{ 4- [ 3, 5- Bi sPiewHzamidei ni doyl - benzyl oxy) - phenyl car banoy1] - cycl ohexy1} -
carbam c acid tert-butyl ester 15Using (4- {3,5-bi s43

- (N- hydr oxycar bam m doyl) - benzyl oxy] - phenyl car banmoyl - cycl ohexyl)-carbam c
aci d tert - but yf4-R5Bis-4-6drbam{idovi-temay px Wrshehglchiduino gl] iche opexytiechtbamief
Exanpl e 118(q) afforded Q.6 g of the required product. Perceniage purity
(LCVB) : 21002 t@(ﬂv{)‘ityl e_stesi’élgl(.O-%memsa&%d&smé%a@e%%szbﬁwn%lei d

[ 3, 5-bi s- ( 3g@gtdamdAI0PY be i produe PRYdehagd] : 94.49 %

{443, 5-Bi s- (@cﬁ%ﬁﬁ%gyﬁ?gﬁéyl XY) - p?l’leand}?l fg%?k%ﬁtgﬁf?ggc% ohexyl 1 -

car bani ¢ ac{ldC¥8):199%y'H BMR (DB(SO-ds)( D197 (Akoin), Mbls(4H, ea) 2d(Usmg t he

ber cont age. farTE Pt BT s 5605 SQue P 8 Fopu iRERY TEHRO 845 . 44
(4H, m), 1.82).(41-1, m, 3.05 (1H, m), 3.31 (111, m), 5.2 (4H, s), 6.71

(1H, s), 7.15 (2H s), 7.88 (2H, nm), 7.9 (8H n), 9.11 (4H, brs), 9.25 (6H,
brs), 1¥ 01 (111, s). 30Exanpl e 120.

Trans- 4- net hyl - ¢ ecar boxylic acid
[ 3, 5-bis-(4-car bggr%"ﬁp%@?bhenoxy) - phenyl Fami de
4-Amino-cyclohexanecarboxylic acid [3,5-bis-(3-carbamimidoyl-benzyloxy)-

phenyl}-amide
15 Intermediates (a) and (b) are the same as in Example 77.
¢) [3,5-Bis-(3-cyano-benzyloxy)-phenyl]-carbamic acid tert-butyl ester

Using 3,5-bis-(3-cyano-benzyloxy)-benzoic acid (2.2 g, 5.7 mmol) and following
20  the procedure of Example 105(c) afforded 0.85 g of the required product.

d) [3,5-Bis-(3-cyano-benzyloxy)-phenyl]-amine

Using [3,5-Bis-(3-cyano-benzyloxy)-phenyl]-carbamic acid tert-butyl ester (0.8 g,
25  1.76 mmol) and following the procedure of Example 9(d) afforded 0.6 g of the required
product. Percentage purity (LCMS): 100.0 %, (M+1) = 355.0+1.

e) {4-[3,5-Bis-(3-cyano-benzyloxy)-phenylcarbamoyl]-cyclohexyl }-carbamic acid
tert-butyl ester
30
Following the procedure of Example 107(e) trans-4-tert-butoxycarbonylamino-

cyclohexanecarboxylic acid 0.41 g (1.68 mmol) and [3,5-Bis-(3-cyano-benzyloxy)-



WO 2010/ 133748PCT/ F12010/ 000031 202 Internediates (a) to (d) are the
sane as in Exanple 105. 5e) Trans-4-nethyl -cycl ohexanecarboxylic acid

[ 3, 5- bi s-wwé-26Wwan3ersghenoxy) - phenyl] - am de Fol | ow ng phe¢/moesembse of
Exanpl e 107(e) trans-4-nethyl -cycl ohexanecarboxylic acid 0.21 g (1.52 mmol)

and [ 3, 5-bi s7(4-cyano- phenoxy) - phenyl]-amne (0.50 g, 1.52 1 0 nmol) were
used to afford 0.65 g of the required prRodquct. Percentage purity (LCVB):
85.4% (M+l) = 451.1+1. 0 Trans-4-nethyl - cycl ohexanecar boxylic acid

{3,5-bis-[4 é}fyHYQﬁxﬁéY@érgbﬁGB l\)er@&h%ﬂ(?o(XﬂforHWé bt @&@irélfiired product.

Trans- 4- rretﬁlQ | “cycl ohexanecar boxy ?IC aci d

[ 3, 5-bi s- (4P@yaﬂ@qﬂmﬁbkwM§he7r9y&% (Ml )de580.63. g (1.44 nmol) was subj ected
to form N hydroxycar bam m doyl using the procedure of Exanple 95(d) to
afford 0 80 g of the required product. Percentage purity (LCM5): 82.7 %

(Mrl) = 517. 2+ﬂ; (4-{3,9BiF[R(S wdmy&wbmﬁmhdhpb m&psmﬂyldaﬂﬁﬁwl}{ 3, 5-bis-

[ 4- (N—acety dr oxycar bam m_ d oy g phenoxy] - phenyl | -am de

2010/ 133748 %f Wylsstdur e of Exanpl e 2(e) to afford 1.00 g
of the requrred product. Percentage purity (LCVB): 82.7 % (Mt1) 601. 2+1.
h) Trans-4-net hyl - cycl ohexanecarboxylic acid [3,5-bis-(4-carbanfnfdoyl5
phenoxy) - pheny{4-&1b-Bas-(3-cyano-benzyloxy)-phenylcarbamoyl]-cyclohexyl } -carbamic acid tert-

butyl ester 0.6 g (1.03 mmol) was subjected to form N-hydroxycarbamimidoy! using the
procedure of Example 95(d) to afford 0.615 g of the required product. Percentage purity
10  (LCMS): 100 %, (M+1) = 646.2+1.

g) {4-[3,5-Bis-(3-carbamimidoyl-benzyloxy)-phenylcarbamoyl]-cyclohexyl} -

carbamic acid tert-butyl ester

15 Using (4-{3 ,5-bis-[3-(N -hydroxycarbamimidoyl)-benzyloxy]-phenylcarbamoyl } -
cyclohexyl)-carbamic acid tert-butyl ester 0.61 g (0.94 mmol) and following the
procedure of Example 118(g) afforded 0.6 g of the required product. Percentage purity
(LCMS): 100 %, (M-1) =614.-1.

20 h) 4-Amino-cyclohexanecarboxylic acid [3,5-bis~(3-carbamimidoyl-benzyloxy)-
phenyl]-amide

{4-[3,5-Bis-(3-carbamimidoyl-benzyloxy)-phenylcarbamoyl]-cyclohexyl } -
carbamic acid tert-butyl ester 0.6 g (0.97 mmol) was treated using the procedure of
25  Example 9(d) to afford 0.3 g of the required product. Percentage purity (HPLC): 85.98
%, (LCMS): 98.14 %. "H NMR (DMSO-dg): & 1.44 (4H, m), 1.82 (4H, m), 3.05 (1H,
m), 3.31 (1H, m), 5.2 (4H, s), 6.71 (1H, s), 7.15 (2H, s), 7.88 (2H, m), 7.9 (8H, m), 9.11
(4H, brs), 9.25 (6H, brs), 10.01 (1H, s).

30 Example 120.
Trans-4-methyl-cyclohexanecarboxylic acid [3,5-bis-(4-carbamimidoyl-

phenoxy)-phenyl}-amide



Tr ans- 4- net hyl - cycl ohexanecar boxylic acid

{3, 5-bis-[4-(Nacetyl hydroxycar bam m doyl) - phenoxy] - phenyl| -am de 1.00 g
(1. 66 mmoyp MaszsREIUCed using the procedure of Exanpl e 3chridooédobsard 0. 40
g of the required product. Percentage purity 10 (HPLC): 98.4 % (LCMVB):
98.2 % IFINWR (DMSO-d6): .5 0.9 (5H m, 1.32 (3H, m, 1.7 (4H m, 2.2
(1H, m, 3.05 (2H m, 7.31 (6H m, 7.9202(4H, d), 9.1 (411, brs), 9.3
(411, brs), 10.1 (111, s). Exanple 121.

154-[ 3-[ (4- Ami no- cycl ofexanecar bony1l) - ami no] - 5- (4- car bam m doyl - phenoxy) -
phenoxy] - benzam de | ntkrpednates (a) - (e) are the sane as in Exanple 117.
200 {Trans-4-[ 3-(4-&yano -5-(4-fornyl - phenoxy) - phenyl car banoy1] -
cycl ohexyl | - car bam ¢~ ert-butyl ester Follow ng the procedure of
Exanpl e 42(b) {tra 13- (4- cyano- phenoxy) - 5-

hydr oxy- phenyl cardyam ocycl ohexyl | -carbam c acid tert-butyl ester (1.0 g,
221 25 mol) andl 4-fl uggobenzal dehyde (0.475 m, 4.43 nmol) were used to
afford 0.4 g of ed product. Ifl NWR (DMSO-d6): 1.11 (4H m, 1.29
(911, s), 1.8 ( 1 (111, m, 3.15 (1H m, 6.82 (111, d), 7.34
(611, m, 7.86 (211, d) 7.92 (211, d), 10.11 (1H, s). 309)

443-[ (Trans- 4- [ bonylanlno cycl ohexanecar bonyl) - am no] - 5- (4-
cyano- phenoxy) - phenoxy] - benZoic acid WD 2010/ 133748PCT/ F12010/ 000031 204
Fol Il owi ng the procedure of Exanple 92(e) {trans-443-(4-cyano-phenoxy)-5-(4-

f | - ph h b i | ohex idtert-butyl est
(o & g PoT7S Mredihiss 3@&8%&#&%‘5@%&@%&8@ dRE Fequi red pr oguct. NVR-
(DMBO-d6): 5 1.21 (9H, s), 1.32 (4H m), 1.8 (4H m), 2.11 (1H m), 2.62

(1H, n), 6.62 (1H, s), 6.81 5%111 m, 7.26 (5H m, 7.92 (3H, dd), 10.1
(1H, s).5 e) Trans- 4- methyl-cyc ohexanecarboxyhc acid [3,5-bis- (4 cyano-phenoxy)-

phenyl]-amide

Following the procedure of Example 107(e) frans-4-methyl-cyclohexanecarboxylic

acid 0.21 g-(1.52 mmol) and [3,5-bis-(4-cyano-phenoxy)-phenyl]-amine (0.50 g, 1.52

10  mmol) were used to afford 0.65 g of the required product. Percentage purity (LCMS):
85.4 %, M+1)=451.1+1.

f) Trans-4-methyl-cyclohexanecarboxylic acid {3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-phenyl}-amide

15
Trans-4-methyl-cyclohexanecarboxylic acid [3,5-bis-(4-cyano-phenoxy)-phenyl]-
amide 0.65 g (1.44 mmol) was subjected to form N-hydroxycarbamimidoyl using the
procedure of Example 95(d) to afford 0.80 g of the required product. Percentage purity
(LCMS): 82.7 %, (M+1) = 517.2+1.
20

g) Trans-4-methyl-cyclohexanecarboxylic acid {3,5-bis-[4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy]-phenyl } -amide

Trans-4-methyl-cyclohexanecarboxylic acid {3,5-bis-[4-(N-hydroxy-
25  carbamimidoyl)-phenoxy]-phenyl}-amide 0.80 g (1.54 mmol) was acetylated using the



h)

Tr ans-443- (4- car banoyl - phenoxy) - 5- (4- cyano- phenoxy) - phenyl car banoyl | cycl ohe
xyl | - car bmoi2e10aG8Tst ert - but yl ester 10Fol | owi ng t he proeedwmi@®boobaanpl e
94(f) 443-[(trans-4-tert-butoxycarbonyl -

am no- cycl ohexanecar bony1l) - am no] - 5- (4- cyano- phenoxy) - phenoxy] - benzoi ¢ aci d
(0.15 g, 0.26 ml) was used to afford QO:BZ g of the required product.
Percentage purity (LCMS5): 86.7 % (M+l) 570.2+1. 15i) (Trans-4-

{3-(4-car bamtéd@@eﬂgmplé 2[&}1& &H&mdrwgsﬁﬂ@ammed@yaampm@f&mgc purity
phenyl car ba(hé/Mg)_ cycl ohex -carbamc acid tert-butyl ester

{ Trans- 443 $ario¥e: (Mﬁii}m)@ }-281.( 4- cyano- phenoxy) - phenyl car banmoyl dcycl oh
exyll-carbamc acid tert-butyl ester 0.12 g (0.21 mml) was subjected to
form N20 hydr oxycar bam m doyl using the procedure of Exanple 95(d) to
afford 0.12 g Kf Ttah§4nﬁthr1|:@dlqhemcirboﬁe'rcmeht [Bgebipyidictmbatnlitalsyl- 55. 5 %
(M+1l) = 603.2+1. (Trans- 4-
{3- (4 cat baﬂWPxﬂﬁébﬁBX@“)a“B‘%‘A (N-acet yl hydr oxycar bami mi doy1) -

phenoxy] - phenyl car bamoyl } -cycl ohexyl)-carbamic acid tert-butyl ester
(Trans-4- (3-(4-carbanoyl - phenoxy) - 5-[4- (N- hydr oxycar bam m doyl) - phenoxy] -
phenyl car banoyTﬁan@AﬁerhgﬂhekWC)olcamaamQX)dmastlct £3.9-bsdldy(N- e@ﬁdhy@om g (0. 198

mol ) was ace si n ced for 0.13

of “the requrream LRkt Cend BEmhE 1Oy TRERmSuEhE o fefubiptng 12,
WO 2010/ 1334r48&uté Eﬂ@%ﬂﬂ@@&@ﬁﬂaﬂ&50 40 g of the required product. Percentage purity -
(Trans-4-{3-(4-car am)yl henox ) 5- N-ace | hydr oxycar bam mdoyl;
phenoxylQ ph @a?%&n@ﬂd\@b%é&@y]ﬂh\l Qé‘)téot%éﬁe But |2 6¥an).0. 13 g
(0.2 mmol) C [ r 0.1

of the requ?ﬂ?gdﬂs‘qﬁzgﬁlﬁ nq)ger cgi?'litqagl egﬁ )E@gilhﬁ,@(gl}ﬁﬁ ﬁ}lﬂ(yg 587+1
1) (4H, brs), 10.1 (1H, s).

4-[3-[(Trans- 4- am no- cycl ohexanecar bony1) - ani no] - 5- ( 4- car bami i doyl phenoxy)
- phenoxy] - benzam de

10Tr ans- 443- ( 4- cggﬁhﬁq]er[iztioyl phenoxy) - 5- (4- car bamoyl - phenoxy) - phenyl -
car banoyl] - cycl ohex¥ carbamc acid tert-butyl ester 0.1 0.17 mmol) was

treatedusi ng t htlht@ctmincecysiobexaneprbomylyming |3t Moacbamiog @ﬂwpherthef)--

d ty (HPLO): 97.1 % (LCMS): 100.0% ( M+1).
FOAR ( ovegEs e EREARR IR P BRI T 2 (T 6 5 08 (1h .
6.71 (11-1, s), 7.11 (211, s), 7.30 (3H, m,

Intermediates (a) — (e) are the same as in Example 117.

20 f) {Trans-4-[3-(4-cyano-phenoxy)-5-(4-formyl-phenoxy)-phenylcarbamoyl]-

cyclohexyl}-carbamic acid tert-butyl ester

Following the procedure of Example 42(b) {trans-4-[3-(4-cyano-phenoxy)-5-
hydroxy-phenylcarbamoyl]-cyclohexyl }-carbamic acid tert-butyl ester (1.0 g, 2.21
25 mmol) and 4-fluorobenzaldehyde (0.475 ml, 4.43 mmol) were used to afford 0.4 g of the
required product. "H NMR (DMSO-d¢): 5 1.11 (4H, m), 1.29 (9H, s), 1.8 (4H, m), 2.11
(1H, m), 3.15 (1H, m), 6.82 (1H, d), 7.34 (6H, m), 7.86 (2H, d), 7.92 (2H, d), 10.11
(1H, s).

30 g) 4-[3-[(T rans-4-tert-butoxycarbonylamino-cyclohexanecérbonyl)-amino]-5-(4-

cyano-phenoxy)-phenoxy]-benzoic acid



157.88 (711, m, 9.1 (2H, brs), 9.25 (211, brs), 10.1(1H, s). Exanpl e
122.

3, 5- Bi s- (Wocardarissi doyl - phenoxy) - N- (1- cycl opr opyl net hy lpcpirnpmné/aions14- y1) -
benzam de 20 Internediates (a) - (d) are the sane as in Exanple 32. e)

3, 5- Bi s- (4- cyano- phenoxy) - N- (1- cycl opr opyl met hyl - pi peri di n-4-y1l) - benzam de
25Fol | owi ng procedure of Exanple 11(e) 204

3, 5- bi s- (4- cyano- phenoxy) - N- pi peri di n-4- yl-benzam de 0.5 g (1.14 mmol ) and
br omonet hyl - cy gbRtiaR MREprhSbdRalofdxatpld ONEPK el £3-Lhefhnb hem 404 9 of
the required productg Per cent age pur|pt1 Z(E?:K/Ba ?S@é‘/ﬁm i )80 .2+1 WO
2010/ 13374 8feanyFplxporyopieoglcarbagoyl]- cy@ohexyl} carbam1c acid tert—butyl ester (O 4g,

,5-Bis-(4-c nox t.h 4 zmde
04 g (0. B0 AABRY RS s el Rl SRR R BN RO RS BENPH BVPCEETE ™ he
procedure of. 2E{<9HY‘FH)61 95(41, rﬁplesf(ﬁﬁr fh)2.41 glwfm) aaszr(qeﬂyhi)eai@(nﬂtsqté 81
Percentage purit t& g)

N (1- Cy & op‘]r[i rﬁé ﬁWHﬁPbgr%c@hdd)yiguilga Bk s- [4 (N- acet yl hydr oxycar bani ni
doyl) - phenoxy] - benzam de

N- (1- Cycl opropyl nmet hyl - pi peri di n-4-y1) -3, 5-bi s-[ 4- (N-hydr oxycar bam m doyl) -
1 0 phenoxy] - ben{aondé-[8-(4-cagrbamoylithenoxy)ed-§4- amoaxhenqody&mhehy]mirb’a;ndﬂp
procedure of to, af for 0 45 g of the required product.

Per cent age ‘B’ﬁﬁf"Wy Elﬁ%ﬁr& ¢ agdd terighuty ?f = 642. 2+1. h)

3, 5- Bi s- (4-car bam m doyl - phenoxy) - N- ( 1- cycl opr opyl net hyl - pi peri di n-4-y1) -1
5 benzam de

St) ( %) Qlﬁ)le(r)]pr opYeltesving therrpeadur of Exagiple 346 b[3s[(frang- &t%@pwmwb@wc ar bgm’r ren
- u
of yExalrorpl e %%4“5)%? gl%g%ﬂg%‘};gg%lg?] %Em&ano eé)%g er(%:lgg lﬁégqgur ity

20 (HPLC) : 9. Zmbfol \WaNBrd TR0 12H\MRNé B\zﬁ@edﬁbadu@t Bex(c&lrtlagenﬁuntﬁ 6 g 2H,
1.1 (1H H 13 (3H, m, 3.05 (4H m), 3.6 (211, d),
7? 15 (1H,( 5&3)2%6875% 1)@5%52 ]4H( d), 7 5 (211( d), m .9 (4H,( d) 8?6
(1H, d), o. 21 (8H, brs) 9.6 (1H brs). Exanple 123.

15 i) (Trans-4-{ 3-(4-carbamoyl-phenoxy)-5- [4-(N-hydroxycarbamimidoyl)-phenoxy]-
phenylcarbamoyl } -cyclohexyl)-carbamic acid tert-butyl ester

{ Trans-4-[3-(4-carbamoyl-phenoxy)-5-(4-cyano-phenoxy)-phenylcarbamoyl]-
cyclohexyl}-carbamic acid tert-butyl ester 0.12 g (0.21 mmol) was subjected to form N-
20  hydroxycarbamimidoyl using the procedure of Example 95(d) to afford 0.12 g of the

required product. Percentage purity (LCMS): 55.5 %, (M+1) = 603.2+1.

J) (Trans-4-{3-(4-carbamoyl-phenoxy)-5-[4-(N-acetylhydroxycarbamimidoyl)-
phenoxy]-phenylcarbamoyl }-cyclohexyl)-carbamic acid tert-butyl ester

25
(Trans-4-{3-(4-carbamoyl-phenoxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-
phenylcarbamoyl}-cyclohexyl)-carbamic acid tert-butyl ester 0.12 g (0.198 mmol) was
acetylated using the procedure of Example 2(e) to afford 0.13 g of the required product.
Percentage purity (LCMS): 50.0 %, (M+1) = 645+1.
30

k) {Trans-4-[3-(4-carbamimidoyl-phenoxy)-5-(4-carbamoyl-phenoxy)-phenyl-

carbamoyl]-cyclohexyl }-carbamic acid tert-butyl ester



253, 5- Bi s- (4- car bam m doyl - phenoxy) - N-[ 1- ( 2- hydr oxy- et hyp- pi peri di n-4-yl ] -
benzam de Internediates (a) - (d) are the sane as in Exanple 32. WD

2010/ 133 ™B8RCI/1B32810/ 000031 207 Fol | ow ng pr ocedur ecofriiex@opba 11(e)

3, 5- bi s- (4- cyano- phenoxy) - N- pi peri di n-4- yl-benzam de 0.5 g (1.14 mvol ) and
2- br onoet hanol (0.214 g, 1.71 nmmol) were used to afford 0.4 g of the
required product. Percentage purity (LCREH: 76.2 % (M1l) = 482+1. 5 0
3, 5-Bi s-[ 4- (N- hydr oxycar bam m doy1l) - phenoxy] - Nd1- ( 2- hydr oxy- et hyl ) -

pi peri di n-4-yl] - benzam de

3, 5- Bi s- (4-cyano- phenoxy) - ﬁz hydr oxy- et hyl ) - pi peri di n- 4- 1] benzam de
0.4 g 10 (0. szﬁrmﬂ){%&é@a@mﬂm plafioxy)-§-t4-(AVRcety iy dsoyyear @Y usi ng

h d f d
Che 1 oceCl L) ol kBl S 9,900
255 bgln i agn 4dxgﬁrol)amsrr_c}gim§ﬂ glfi:nrg rmm(yr))eé\m&éef(l%ednnﬂe DY toedfford P-1pg pethe déquirédy 1] -
3, 5- bi s-( 4- AL R SRS SRARE PYRE n@%@g}ﬁ%fgz&ﬂ Vrox$t JTlhyI) pi peri di n- 4-y1] - ben

zam de 0.35 g (0.638 nmml) in 15 m of methanol, amonium formate (201 ny,
3.192 mmol) followed by acetic acid (0.36 ml) were added. After 10 20 min

stirring, undq? 4- [Be[(‘Trcﬁ%sfm%ﬂﬁﬁtcﬁfcﬁfheﬂnfeéé}gﬁl}/lfﬂhﬁoﬁ-3(@ daEbanfim@Rg1-mmol ) was

added and resulting mxture was ‘further stirred for 5 h at 60 C° Reaction
progr ess waghenorh)ipberekylpemamidRkeact i on mi xture was cooled to RT and
filtered through celite and washed with nmethanol (20 ml). Thus obtai ned
filterate was concentrated under vacuo to afford 0.15 g of the required

productio Per ce{'qrragmqgr(hicyrb(ahmhia)oyl BlRendx V-5 {4-CadbamolOtheAbxypphtiy INVR
(DVBO-d6): 8 1.82 (2H rr) H,. rr), 3.2 &4H, nz 3.61 (4H, m, 4.01
(1H, m), 7.casbamoyl]- %7:10 L erzmuc anid tepl-befyl osiar Och) g (071 bmmollpvasfyeated 6 (14,
d), 9.2 (8
30443, 5- Bi sl_l|l y r%r aplbogﬁ’lélﬁ]é ﬁitrmgh%)r%ﬁggfgkf%%gﬁlfﬁ% regulreedrl?rgcli%cé Ple r%egﬁal%oxyl iC
acid ethyl Imntye(HPLC) 97.1 %, (LCMS): 100.0 % (M+1). "H NMR (DMSO-d): 6 1.44 (4H,

m), 1.82 (4H, m), 2.2 (1H, 1), 3.05 (1H, m), 6.71 (1H, s), 7.11 (2H, s), 7.30 (3H, m),

15  7.88 (7H, m), 9.1 (2H, brs), 9.25 (2H, brs), 10.1(1H, s).

Example 122.
3,5-Bis-(4-carbamimidoyl-phenoxy)-N-(1-cyclopropylmethyl-piperidin-4-yl)-
benzamide
20

Intermediates (a) — (d) are the same as in Example 32.
e) 3,5-Bis-(4-cyano-phenoxy)-N-(1-cyclopropylmethyl-piperidin-4-yl)-benzamide

25 Following procedure of Example 11(e) 3,5-bis-(4-cyano-phenoxy)-N-piperidin-4-
yl-benzamide 0.5 g (1.14 mmol) and bromomethyl-cyclopropane (0.231 g, 1.71 mmol)
were used to afford 0.4 g of the required product. Percentage purity (LCMS): 45.0 %,
(M+1) =492.2+1

30 f) N-(1-Cyclopropylmethyl-piperidin-4-yl)-3,5-bis-[4-(N-hydroxycarbamimidoyl)-

phenoxy]-benzamide



WO 2010/ 133748PCT/ F12010/ 000031 208 Internedi ates (a) - (d) are the sane as
i n Exanmpl e 32. e)

443, 5- Bi swo4ofiydsfagphenoxy) - benzoyl am no] - pi peri di ne- 1- ¢aik@eYdbdeorci d
ethyl ester 5 Fol | owi ng procedure of Exanple 11(e)

3, 5- bi s- (4- cyano- phenoxy) - N- pi peri di n4-yl -benzam de 0.5 g (1.14 mvol ) and
ethyl choroformate (0.186 g, 1.71 mmol ) 208re used to afford 0.4 g of the
required product. 1H NVR (DVMBSO-d6): 81.21 (311, t), 1.42 (4H m, 1.81

E 2 ﬁ 1, 18%) 289121%. G(zl%_iﬁ (1 alfb-ﬁl%n(»@"erf(l wcyglogl%pgzﬁﬂejéhylﬁpenauﬁz yﬁ)%‘énzﬁﬂndeb $2

[ 4- (N- hydr oggﬂb&}%@mm wwb}epwén@ Hénﬂmyawbmlmldoﬁu ysingi the peotedure obxyl i ¢
acid et hyl ster . .

154-[ 3, 5- i EX lg 72158 19, 3E0r80 & B e sguired agdust Fsrscatage P AHGBIK 120 aci g
et hyl ester%p(M+g)(=Gsz?«814 mmol ) was subjected to form N hydroxycarbam m doyl
usi ng the procedure of Exanple 95(d) to afford O. 40 g of the required
product .® Percentage purity (LCMS): 87.6 % (M+l) = 576.2+1. 20g)

3, 5- B 5- (4~ car ATl dHyRAESYI5Yekdin L2y Ya SNk RS I - 4- v -

benzam de

[ 4- ( N- hydr ocaybamioadoyl)-plondxy jpteeaamide- benzoyl am nol - pi peri di nel-carboxylic
acid ethyl ester 0.4 g (0.52 mmol) was subjected to reduction using the 25
procedure of Exanple 123(g) to afford 0.2 g of the required product.

P t 1 8 1.22
(2{4 cenm agtle 2‘1 r 1(\%011 1@%&’&@;»;;1&&@%&&@5& 32%9155(?S(§1Jthﬂmy(e§ﬁ%ﬁﬁibyl_}

(111, 1O ml@aomibpnzmlde P. 45&)(Q 21 mmol) Wasgacewmtedqum%thqucrme Ocﬁ ), 9. 2

(811 brs).g
3, 5- Bi s- (4- cag’@aimaﬁ%)g%y &drﬁ)e“r? 08 Ry ied RESrt BeTrniase R g-CMS): 29.1
2010/ 133748RCIMF1P-0 6482. %D031

h) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-(1-cyclopropylmethyl-piperidin-4-yl)-

15 benzamide

N-(1-Cyclopropylmethyl-piperidin-4-yl)-3,5-bis-[4-(N-acetylhydroxy-
carbamimidoyl)-phenoxy]-benzamide 0.45 g (0.7 mmol) was reduced using the
procedure of Example 2(f) to afford 0.25 g of the required product. Percentage purity

20  (HPLC): 97.24 %, (LCMS): 100 %. '"H NMR (DMSO-de): & 0.3 (2H, m), 0.6 (2H, d),
1.1 (1H, m), 1.82 (2H, m), 2.13 (3H, m), 3.05 (4H, m), 3.6 (2H, d), 7.15 (1H, m), 7.22
(2H, m), 7.40 (4H, d), 7.5 (2H, d), 7.9 (4H, d), 8.6 (1H, d), 9.21 (8H, brs), 9.6 (1H, brs).

Example 123.
25 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-[ 1-(2-hydroxy-ethyl)-piperidin-4-yl}-
benzamide -

Intermediates (a) — (d) are the same as in Example 32.

30 e) 3,5-Bis-(4-cyano-phenoxy)-N-[1-(2-hydroxy-ethyl)-piperidin-4-yl]-benzamide



209 Internediates (a) and (b) are the sane as in Exanple 26. c)
3, 5- Bi s-(4-cyano- phenoxy) - N-cycl ohexyl - benzam de 5Fol | ow ng the procedure

of Exanplwo20f)133748- bi s- (4- cyano- phenoxy) - benzoi ¢ acid @ch/mrmhotdecdosiol ) and
cycl ohexylamne (0.14 g, 1.4 mmol) were used to afford 0.61 g of the

requi red product. Percentage purity (LCMS5): 78.1 % (M+l) = 437.0+1. d)
N- Cycl ohexyl- 3, 5- bi s44- ( N- hydr oxycar banpgydoy1) - phenoxy] . benzam de 10
Fol Il owi ng the procedure of Exanple 95(d)

3, 5-bi s-(4-cya Vil am de NENo) A . and
other T eagent o aRaipRiptales PXRBI IS B (acpheholyy  iHR)din

Per cent age yltbrenzamide ONS (1. BHmindd) &hd I-Moh)oethanOB(01244. g, 15d)mmol) were used to

N- Cycl ohexy1-3, 5- pi s=[ 4- (N.acet y] hydr oxycar ban nj - oxyl.-benzam de
Fol | ow ng %/#@rﬂ?)o‘g%aﬁ{h@r ulf@ﬁ@ﬁ%iuex g’e@ffvﬂage ety LERISH! 7639 Wk 2

N- cycl ohexyjgi3.,15- bi s44- ( N- hydr oxycar bam m doy1l) - phenoxy] - benzam de 0.65 g
(1.29 mmol) was used to afford 0.76 g of the required product. Percentage
purity GLCMB): 39.0 % (M+1l) = 587.2+1. 20

3, 5-Bi s-(4-car k. doylcphenoxy) o N-cv.cl 8 Yl - bepzgn -eydroxyge%}iyli-?” 5-Bis-
[ 4- (N-acetyl hydrG yc‘% Q?Jn (96‘27 aﬁﬂ PRERZE 1A

- cycl ohexyl pipéradihag1T-bagdathider t - butyl ester 0.76 g (1.29 mmol) was reduced
using the 25 procedure of Exanple 2(f) to afford 0.25 g of the required

product. Percentage purity (HPLC): 95.01 % (LCVS): 100 % | HNVR ( DVBO- d6):

1.22 (411, 2 k.81 ok 1 NAE LR ) GAH: S ), Y :
| 25 (410 3 g 1y by 3D 0 Tkl )
3, 5- Bi 90 4- ©829anmod) deaglsubjleetnd o/form-N-hg drokpoaybansittigdyl lneing dim precedi@ of

2010/ 133748]5)%1'-1/15% 69(169400 Qf?&ﬁjoztz f} gf the required product. Percentage purity (LCMS): 100

%, (M+1) = 548.2+1.

2) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-[1-(2-hydroxy-ethyl)-piperidin-4-yl]-

15  benzamide

To a stirred solution of 3,5-bis-(4-carbamimidoyl-phenoxy)-N-[ 1-(2-hydroxy-
ethyl)-piperidin-4-yl]-benzamide 0.35 g (0.638 mmol) in 15 ml of methanol, ammonium
formate (201 mg, 3.192 mmol) followed by acetic acid (0.36 ml) were added. After 10

20  min stirring, under inert atmosphere of nitrogen Pd/C (102 mg, 0.957 mmol) was added
and resulting mixture was further stirred for 5 h at 60 °C. Reaction progress was
monitored by TLC. Reaction mixture was cooled to RT and filtered through celite and
washed with methanol (20 ml). Thus obtained filterate was concentrated under vacuo to
afford 0.15 g of the required product. Percentage purity (HPLC): 95.4 %, (LCMS): 100

25  %.'HNMR (DMSO-dg): & 1.82 (2H, m), 2.01 (2H, m), 3.2 (4H, m), 3.61 (4H, m), 4.01
(1H, m), 7.21 (1H, s), 7.35 (4H, d), 7.50 (2H, d), 7.91 (4H, d), 8.6 (1H, d), 9.2 (8H, brs),
9.4 (1H, brs).

Example 124.
30 4-[3,5-Bis-(4-carbamimidoyl-phenoxy)-benzoylamino]-piperidine- 1-carboxylic
acid ethyl ester



Internediates (a) and (b) are the sane as in Exanple 26. c)

3, 5- Bi s-(4-cyano- phenoxy) - N-cycl ohexyl net hyl - benzam de 5Fol | ow ng t he
procedur ewphofexasnke 9(e) 3, 5- bi s- (4- cyano- phenoxy) - benpeirGragsshodsd 9
(1.26 mmol ) and cycl ohexyl met hyl am ne (0.143 g, 1.26 nmml) were used to
afford 0.60 g of the required product. Percentage purity (LCM5): 97.6 %
(Mr1l) = 451. 1+1. d 208

N- Cycl ohexyl met hy1- 3, 5- bi s- [ 4- (N- hydr oxycar bam m doyl) - phenoxy] - 10

benzanmi de ~  Fpjl ﬁ%sg?ﬁ-@%e@l sﬁn?gsm

3, 5- bi s- (4- cyano- phenox ycl ohexyl et hyl nzam de 0.60 g (1.22 nmrnol)
and ot her reagents were used to afford 0. 65 of the requi red pr oduct .

Per cent age puri.t % 1 517

N Oyol ohoxyl mebhi S H-cro ket et B PR PR Re dosrridutisasdyiny
benzam de Fgliowi ng the procedure of Exanple 2(e)

N-cycl ohexyl met hy1-3, 5-bis-[4- (N 20

hydr oxycar bam ni doy1l) - phenoxy] - benzam de 0.65 g (1.16 Mol ) was used to

atford 0.5 9 of kA6 Jifif BldcesluBof #lehple e 3™-BIG4 RYALd-rdobYN:pigetidth.

(Mr1) = 601. 2+1.

3, 5- Bi sI (;]1 43 l[-bama' m'ldMBngGnQﬁm%)})Nndythb'D&ml oformitby0.18&pzamM dmol) were |
25N-Cycl o exy met Is-14 acet XVY.C xXy] -
benzani de 0uSsddo (‘fﬂ'ﬁ@ M@E}hevssgwr%eﬁ&){ 1@’]%& mtﬁ) g]fi}rg?/é%{ ﬁ%g 2(f)
to afford O foit L 9 %
(LCWVB) : 100(4(2)};5 I%thgl\}R@?IDNqudGS?ﬁ{%gqu&t(zsz ?Qé@ﬁ? Cg sz,}qll_(’BG?)% ﬁ{ d)Q
3.1 (2H0t)d), 3. 451H1d). s), 7.25 (4H, d), 7. 50 (2H d) 7.91 (4H, d), 8.61
(1H, t), 9.25 (4H, brs). 30 Exanple 127.

3, 5- Bi s- (4-car bam m doyl - phenoxy) - N- (4- net hyl - cycl ohexyl ) - benzam de WO

2010/ 133748PCTf)F420 508809 QR 1hydidxycabamiridonl) phetdkly]-boskoyymias Bpipeddipame as

i n Exanpl e 26.
1-carboxylic acid ethyl ester

15 4-[3,5-Bis-(4-cyano-phenoxy)-benzoylamino]-piperidine-1-carboxylic acid ethyl

' ester 0.4 g (0.784 mmol) was subjected to form N-hydroxycarbamimidoyl using the
procedure of Example 95(d) to afford 0.40 g of the required product. Percentage purity
(LCMS): 87.6 %, (M+1) = 576.2+1.

20 g) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-[1-(2-hydroxy-ethyl)-piperidin-4-yl]-

benzamide

4-{3,5-Bis-[4-(N-hydroxycarbamimidoy!)-phenoxy]-benzoylamino} -piperidine-
1-carboxylic acid ethyl ester 0.4 g (0.52 mmol) was subjected to reduction using the
25  procedure of Example 123(g) to afford 0.2 g of the reqﬁired product. Percentage purity
(HPLC): 97.4 %, (LCMS): 100 %. 'H NMR (DMSO-de): § 1.22 (3H, m), 1.41 (2H, m),
1.7 (2H, d), 2.81(2H, brs), 4.1 (5H, q), 7.21 (1H, t), 7.35 (4H, d), 7.50 (2H, d), 7.9 (4H,
d), 8.45 (1H, d), 9.2 (8H, brs).

30 Example 125.
3,5-Bis-(4-carbamimidoyl-phenoxy)-N-cyclohexyl-benzamide



c) 3,5-Bis-(4-cyano-phenoxy)-N-(4-nethyl-cycl ohexyl)-benzam de Fol | owi ng
the procedure of Exanple 9(e) 3,5-bis-(4-cyano-phenoxy)-benzoic acid 0.5 g
(1. 26 mmoyp 2eniz4748et hyl cycl ohexyl am ne (0.143 g, 1.26 poRlpeMgb@oissed to
afford 0.6 g of the required product. Percentage purity (LCV5): 84.6 %
(Mr1l) = 451. 1+1. d)

3, 5- Bi s44- (N- hydr oxycar bam m doyl) - phen@gg] - N- (4- net hyl - cycl ohexyl ) -
benzam de Fol Il owi ng the procedure of Exanple 95(d)

3, 5-bi s- (4- cyangsRRGHREYAY A}td(f})ﬂ%ttﬁe/ialnéasqu gr@d@ benzam de 0.6 g (1.22
mol ) and ot her reagents were used to afford O. of the required
product. Percentage purlty (LCI\/IS) 43.8 % (Mrl) 517. 2+1. e)

3,5-Bis-[4-(Nacetyl.hy rbam 1 nox N- (4- et hyl - cycl ohexyl) -
benzani de 20 &) %I% \X/léij eBP’éyc) 'L?P'é é%’g' ﬁ 'I%?é!‘r%‘? e 2(e)

3, 5- bi s44- (N- hydr oxycar bam m doy1l) -

phenoxy] - N- (4- net hyl - cycl ohexyl ) - benzam de 0O (1.16 mol ) was used to

afford cﬁ 79 oFoldm@ngélm pesdupsy ofdiremple@ied épﬁrla ﬁmtghe{lmwnmﬂs agidoy,
(M-1) 601O %+1(a é)c)yqnd chlohex )larﬂ_nf 50 1 4 ‘mmol) were u egl_%afford 0.61 g of

3,5-Bis-(4-ca enox -cycl ohexy enzam de

3, 5- Bi s44- (fﬁe&é@lmeﬂhywmxfem’ebage mﬂ@XLfW}eﬁ&XV/},—(MﬂA)W@MI—cycl ohexyl) -
benzam de 0.7 g (1.16 mmol) was reduced using the procedure of Exanple 2(f)
to afford 0.25 g of required product. Percentage purity (HPLC): 97.7 %
(LCVB): 97.1 9% VRO AR Pdmidk- 52 (4H,
M. 305 (111, )W%GH%N?]_{,' /ﬂ@ hg@roQﬁcgaxlgé)rﬁimlﬁggl) %he%oﬁ%tl)tbe 56&( 1)
7.91 (44 d), 9.11 (4H, brs), 9 25 (4H brs) WO

2010/ 133748P 2010/.00003

N- (4- Am no- cyc‘:%]ie%?g)theé)r? -Xﬁﬂ}?fﬁ f)d?%%zbdsé ikl he’d%’?’ Cr%%xy)
benzam de Shédydbemanades.6{ g1 anﬁhn((ﬂ)arair(ﬁhérh%g&ﬁfmvéism;dd teaetonl @651@ of the d)
{4-[3-(3-Brono: phenoxy) - 5- (4- cyano- P enoxyg) be(r)lzo%I am'_no]}-C)fcI ohexyl | car bam
ic acid terfeilbﬁ?‘i/l)ro%‘ite?eri‘ﬂ{‘ag@@“ LCMS):"85.1.0 %, (M+1) = 503.1+1.

- (4- Cyano- phenoxy) - 5- hydr oxy- benzoyl am no] - cycl ohexyl | -carbam c acid

-

15 e) N-Cyclohexyl-3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzamide

Following the procedure of Example 2(e) N-cyclohexyl-3,5-bis-[4-(N-hydroxy-
carbamimidoyl)-phenoxy]-benzamide 0.65 g (1.29 mmol) was used to afford 0.76 g of
the required product. Percentage purity (LCMS): 39.0 %, (M+1) = 587.2-+1.

20
f) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-cyclohexyl-benzamide

(4-{3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-benzoylamino } -cyclo-
hexyl)-carbamic acid tert-butyl ester 0.76 g (1.29 mmol) was reduced using the
25  procedure of Example 2(f) to afford 0.25 g of the required product. Percentage purity
(HPLC): 95.01 %, (LCMS): 100 %. '"H NMR (DMSO-dg): § 1.22 (4H, m), 1.91 (6H, m),
3.11 (1H, t), 7.15 (1H, s), 7.2 (4H, d), 7.50 (2H, d), 7.78 (4H, d), 8.45 (1H, d), 9.21 (8H,
brs).

30 Example 126.
3,5-Bis-(4-carbamimidoyl-phenoxy)-N-cyclohexylmethyl-benzamide



i sopropyl ester (1.0 g, 2.2 mmol) and copper acetate (0.4 g, 2.2 mol),

di ssolved in 30 m of dichloronethane, were charged in a 100 m capacity
seal -t ubeyo3nfy@pRRhenyl boronic acid (0.667 g, 3.32 mMmprididodspiiecul ar
sieves (3.0 g) and 0.438 g (5.53 mmol ) of pyridine, in 20 m of

di chl oronet hane, was added to the reaction mxture in a 15 seal ed-tube and
reaction mxture was stirred at RT for 26gh. After reaction conpletion 2.0
g of silica-gel was added and the mi xture was filtered. Thus obtai ned
filterate was RAUaR ] nd subjected to colum
chr omat ogr aphyﬁl?égﬁlgg%%?gggéngqgﬁ%gthe rg‘agl;irﬁgﬁrﬁ%@o uct. Percentage purity
(LCVMB): 86.0 % (M+l) = 605.1+1. 20e) (4-

13- ( 3- Bronp- phen .= 5-[4- (N hydr car.bam m - phenoxy] - benzoyl -
ani nol - cycl oheéyﬁ?‘ﬂ‘%\'f‘b’g '%ﬁﬁ’"ﬁﬁ'?y‘ﬂ@?wméggéggengamaeFoI | owi ng t he
procedure of Exanple 95(d) {4-][3-(3-brono-phenoxy)-5-(4-
cyano- phenoxy) - benzoyl am no] - cycl ohexyl | -carbam c acid tert-butyl ester 0.3
g (0.49 25 moF9llasing drermspcaduregdih Yeld.&dbis-t-ayanernbenoxy)-bgnzsic adié
;glqgl) red p[?? %ZEI :26%86 %§g§cl%&§fdetﬂ§19}{@e:(0ﬁa3 %%.28 '}ﬁhjigl) weriselt 1d affGaC
{ 3- ( 3- Br ong.ptr g @ xhye) reGuikedt frddhat. cReydenyage pusi LGNS 0d 6yh) MHhBro431). 1+1.
benzoyl am nol - cycl ohexyl )-carbam c acid tert-butyl ester 30 WO
2010/ 133748PCT/ F12010/ 000031 213 ester 0.30 g (4.69 nrnol) was used to
afford 0.31 g gfnt | r G (NE ' ot - - 71.0 %
D = 580, 1+&1) Izldé;f’clls%h??ﬂh{eﬁﬂd@,ﬁﬂigg[h (NES/dr SR ABEmBHIdoY -phbid¥S)
{443- ( 3:Br opmzahaleoxy) - 5- (4- car bam ni doyl - phenoxy) - benzoyl ani no] -
5cycl ohexyl | -carbam c acid tert-butyl ester
{4-[3-14-[ (acetyl - hydr oxy-am no) -i m no- net hy1] - phenoxy} - 5- ( 3- br onophenoxy) -
benzoyl am no] - Eylfvahe wiel pro&dukasTiBxanpico 3(8y 3,5 Hid-i-cyeabphefb3I-Ngcyclo-55 mol )
was reduced using the procedure of Exanmple 2(f) to afford 0.25 % of the
required 10hgxybpgibyl-bepggrpids 092 idd W%E)Lm@}hereeﬁgsn%weewfﬂ to-agorg (403
h) {4-]3-(3; Ef?‘h‘% - - } 171 Q nzQyl-a[i noj -
cycl ohexyl Igggr an ¢ g?}‘&’dfuft;’?%égﬁttﬁ%%&gﬁg?‘égeﬂswﬁﬁ /%‘XMQ? AT

15

e) N-Cyclohexylmethyl-3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-

benzamide

Following the procedure of Example 2(€) N-cyclohexylmethyl-3,5-bis-[4-(N-
20  hydroxycarbamimidoyl)-phenoxy]-benzamide 0.65 g (1.16 mmol) was used to afford
0.5 g of the required product. Percentage purity (LCMS): 72.0 %, (M+1) = 601.2+1.

f) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-cyclohexylmethyl-benzamide

25 N-Cyclohexylmethyl-3,5-bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-
benzamide 0.5 g (0.78 mmol) was reduced using the procedure of Example 2(f) to
afford 0.25 g of the required product. Percentage purity (HPLC) 98.9 %, (LCMS): 100
%. 'H NMR (DMSO-dg): § 0.8 (2H, t), 1.2 3H, m), 1.62 (6H, d), 3.1 2H, t), 7.15 (1H,
s), 7.25 (4H, d), 7.50 (2H, d), 7.91 (4H, d), 8.61 (1H, 1), 9.25 (4H, brs).

30

Example 127.
3,5-Bis-(4-carbamimidoyl-phenoxy)-N-(4-methyl-cyclohexyl)-benzamide



15{443- ( 3- Br onp- phenoxy) - 5- (4- car bam m doyl - phenoxy) - benzoyl am no] - cycl o-
hexyl}-carbamc acid tert-butyl ester 0.25 g (4.01 nmol) was treated using
t he proceggngiizasanpl e 9(d) to afford 0.1 g of the re@uirFeiRsRCt .
Percentage purity (HPLC): 96.2% (LCVB): 97.8% 111 NVR (DVBO d6):
61.41(4H,d), 1.9(411, m, 3.05 (1H, m, 7.15 (1H m,7.21(1H ), 7.42 (4H,
d), 7.91 (5H, d),8.5(1Hd), 9.11 (2H, 2@BAs), 9.25 (2H, brs). Exanpl e
129.

N- (4- am no-cycl ohexyl ) -3-(4- bronD phenoxy) - 5- (4- car bam m doyl - phenoxy) -
benzam de I nternedi ates (a) (c) are the_sane as in Exanple 49. d)

{ 4- [ 3- ( 4- Br oi nMg5me %§f@5méibbyﬁﬂﬁﬁmﬁﬁéﬁ@&§¥m5@ﬁ2§yIanlno] cycl ohexyl}-
carbam c acid tert-butyl ester WD 2010/ 133748PCT/F12010/ 000031 214 brono
phenyl boronic acid (0.67 g, 3.32 mol) were used to afford 0.32 g of the
required product3,5Has-¢enyamgephenoxy)yN-(4-GleB)yl-cpdohexyl)-tekktdmide 605. 1+1
(de-Boc;_-100). e)

(4-13- (é—BronD phenoxy) - 5- [ 4- ( N- hydr oxycar bam m doyl) - phenoxy] -

Sbenzoyl am nol F&W&Q%b%@&ﬁfr@%mﬁaﬁ?@(@%tS'Blbl-YAV ey &t fifenoxy)-benksit lagidl ng
the procedure of Exanple 95(d) 3{443-(4-Bronp-phenoxy)-5-(4-

cyano- pheno®§)g bb?(z@yn@lman@ﬂclyﬂéthdhe&lp ¢xydamine d4é(ﬁ,d 2emmael)txere gsadeto 0. 32

g (0.52 mm) of her, r % fo, t guwed
product . Pert%:oerﬁ?g% fg ﬂbeu?&g’%@{lL c‘? g‘%@%‘téﬁ% t%&ﬁg%g%ﬁﬁ hqfsli(4-
{3- (4- Br ono4yaherioxy) - 5- [ 4- (N- acet yl hydr oxycar bam m doyl) - phenoxy] -

benzoyl am nol -cycl ohexyl)-carbam c acid tert-butyl ester 15Follow ng the
procedlj'roe as in Exanple 2(e) (4-{3-(4-brono-phenoxy)-544-( N '
hydroxycar bam gy £19 3 1R aadx ORPARM BTN BheroX F]-Rh@XHtthy ml@k aCI d
tert-butyl ester 0. 30[ h@ 9/ %Tm walg%ggde t oﬂaf F(grd 0}’3%’c ﬁ
required prbmhummdePercent age pur i ty (LCVS): 38.6 % (M) 584+1 (de Boc;
-100). 209)

{443- (4- Br onp- phenoxy) - 5- (4- car bam m doyl - phenoxy) - benzoyl am no} -

cycl ohexyl | - cardipwifig Bl plodedie T HxMpRSIFA) 3,5-bis-(4-cyano-phenoxy)-N-(4-methyl-

15  cyclohexyl)-benzamide 0.6 g (1.22 mmol) and other reagents were used to afford 0.65 g
of the required product. Percentage purity (LCMS): 43.8 %, (M+1) = 517.2+1.

e) 3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-N-(4-methyl-cyclohexyl)-

benzamide
20 ,
Following the procedure as in Example 2(e) 3,5-bis-[4-(N-hydroxycarbamimidoyl)-
phenoxy]-N-(4-methyl-cyclohexyl)-benzamide 0.65 g (1.16 mmol) was used to afford
0.7 g of the required product. Percentage purity (LCMS): 75.2 %, (M+1) = 601.2+1.
25 f) 3,5-Bis-(4-carbamimidoyl-phenoxy)-N-(4-methyl-cyclohexyl)-benzamide

3,5-Bis-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-N-(4-methyl-cyclohexyl)-
benzamide 0.7 g (1.16 mmol) was reduced using the procedure of Example 2(f) to
afford 0.25 g of required product. Percentage purity (HPLC): 97.7 %, (LCMS): 97.1 %.
30 'HNMR (DMSO-dg): & 0.9 (3H, d), 1.3 (4H, m), 1.52 (4H, m), 3.05 (1H, m), 3.61 (1H,
m), 7.15 (1H, m), 7.42 (4H, d), 7.50 (2H, t), 7.91 (4H, d), 9.11 (4H, brs), 9.25 (4H, brs).



{4- [3- {4- [(Acetyl-hydroxy-am no)-imno-nethyl] -phenoxy}

-5- (4- br onophenoxy) - benzoyl am no] - cycl ohexyl } -carbamc acid tert-butyl
ester 0. 3%0go(oa3ssnmol ) 25 was reduced using the procedaraimioésoestpl e 2(f)
to afford 0.25 g of the required product. Percentage purity (LCVB): 22.8 %
(M+1l) = 522.1+1 (de-Boc; -100). h)

N- (4- am no- cycl ohexyl ) - 3- (4- br ono- pheno2y?- 5- (4- car bam m doyl - phenoxy) -
benzam de 30 WO 2010/ 133748PCT/ F12010/ 000031 215 of Exanple 9(d) to afford
0.1 g of the rqukglggleqrzgduct Percentage purity (HPLC): 93.6 % (LCVB):
100% 111 NWVR (DVMSO-d6): 8 1.41 (4H, d), 1.9 (4H_m, 3.05 (1H m,

3. 61( 1H rr) 7. 18- (Gmlmcycbhzwll -343-bromo-phemxy)-5Hd-caybantimglayk-pheneoxy)-7. 91

(41-1, §en§?%344 .11 (2H, brs), 9.25 (2H, brs). 5 Abbreviations:
DVF - N N-d % or mam de THF - Tetrahydrofuran 10TEA - Triethyl Am ne

EDC - 1-ethyl-3- (3 di et hyl am nopropyl) car bodi i m de hydrochl ori de HOBT -
Y ar oxyRenZOt | e fiafdh T/ana ()bl a5 %&ﬁaﬁmm ne PyBop -
yrr

Benzotriazol - -OXYy | nop on| um hexaf | uor ophosphat e
15Na2CCB- Sod| um car bonat e RT - Room terrper ature
2010/ 133748P F 1

010/133748 CT/) {142 P3 8’/ Po?r(l)o?:%henoxy)-S-(4-cyano-phenoxy)-benzoylamino]-cyclohexyl}-

carbamic acid tert-butyl ester

10 {4-[3-(4-Cyano-phenoxy)-5-hydroxy-benzoylamino]-cyclohexyl } -carbamic acid
isopropyl ester (1.0 g, 2.2 mmol) and copper acetate (0.4 g, 2.2 mmol), dissolved in 30
ml of dichloromethane, were charged in a 100 ml capacity seal-tube. 3-bromophenyl
boronic acid (0.667 g, 3.32 mmol), 4 A molecular sieves (3.0 g) and 0.438 g (5.53
mmol) of pyridine, in 20 ml of dichloromethane, was added to the reaction mixture in a

15  sealed-tube and reaction mixture was stirred at RT for 20 h. After reaction completion
2.0 g of silica-gel was added and the mixture was filtered. Thus obtained filterate was
concentrated under reduced pressure and subjected to column chromatography to afford

0.3 g of the required product. Percentage purity (LCMS): 86.0 %, (M+1) = 605.1+1.

20 e) (4-{3-(3-Bromo-phenoxy)-5-[4-(N-hydroxycarbamimidoyl)-phenoxy]-benzoyl-

amino }-cyclohexyl)-carbamic acid tert-butyl ester

Following the procedure of Example 95(d) {4-[3-(3-bromo-phenoxy)-5-(4-
cyano-phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester 0.3 g (0.49
25 mmol) and other reagents were used to afford 0.30 g of the required product. Percentage

purity (LCMS): 72.0 %, (M+1) = 581.8+1 (Boc acid).

f) (4-{3-(3-Bromo-phenoxy)-5-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-
benzoylamino}-cyclohexyl)-carbamic acid tert-butyl ester
30
Following the procedure of Example 2(e) (4-{3-(3-bromo-phenoxy)-5-[4-(N-

hydroxycarbamimidoyl)-phenoxy]-benzoylamino} -cyclohexyl)-carbamic acid tert-butyl



216 Cainms 1. A conpound of fornmula (1) RLRIOR3 O OAP 1P2u R15 R2 wherein
P1 and P2 are, independently a bond or C1_3 alkyl; Ais CHor N, 10Bis CH
or N, Rl we 2oydisggen, am no, -NH S02- ZRIOR13, - NR4- CO ZReRFB2016/6093YR7 R8,
-00-0- ZROR13, -CO NR4- Rx- ZROR13 or a group of fornmula RO R13

213

ester 0.30 g (4.69 mmol) was used to afford 0.31 g of the required product. Percentage
purity (LCMS): 71.0 %, (M+1) = 580.1+1 (de-Boc).

g) {4-[3-(3-Bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoylamino]-
5. cyclohexyl}-carbamic acid tert-butyl ester

{4-[3-{4-[(acetyl-hydroxy-amino)-imino-methyl]-phenoxy}-5-(3-bromo-
phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester 0.31 g (4.55 mmol)
was reduced using the procedure of Example 2(f) to afford 0.25 g of the required

10  product. Percentage purity (LCMS): 60.0 %, (M+1) = 623.9+1

h) {4-[3-(3-Bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoylamino]-

cyclohexyl}-carbamic acid tert-butyl ester

15 {4-[3-(3-Bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoylamino]-cyclo- '
hexyl}-carbamic acid tert-butyl ester 0.25 g (4.01 mmol) was treated using the
procedure of Example 9(d) to afford 0.1 g of the required product. Percentage purity
(HPLC): 96.2 %, (LCMS): 97.8 %. 'H NMR (DMSO-d): 81.41(4H,d), 1.9(4H, m),
3.05 (1H, m), 7.15 (1H, m),7.21(1H,m), 7.42 (4H, d), 7.91 (5H, d),8.5(1H.d), 9.11 (2H,

20  brs), 9.25 (2H, brs).

Example 129.
N-(4-amino-cyclohexyl)-3-(4-bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-
benzamide
25

Intermediates (a) and (c) are the same as in Example 49.

d) {4-[3-(4-Bromo-phenoxy)-5-(4-cyano-phenoxy)-benzoylamino]-cyclohexyl}-
carbamic acid tert-butyl ester

30 :
Following the procedure of Example 128(c) {4-[3-(4-cyano-phenoxy)-5-hydroxy-

benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester (1.0 g, 2.21 mmol) and 4-



15 wherein the ring portion in fornmula (I1) is a 5 -12 nenbered
saturated, partially saturated or aromatic ring which may be nonocyclic or
bi cycli c,wendionss8 may contain 1-3 further heteroat onspselremi@aodziom N, O,
S or conbinations thereof; R3 1S -C(NRL7)NH2, or in case Ais CH R3 can
also be amno C1_7 al kyl; 20R113, R14 and R15 are independently hydrogen,
hal ogen, hydroxy, Cl..2 alkyl, hal ogen @u47 al kyl or -C(NR17) NH2; Q

i s hydrogen or halogen, with a proviso that Rl and Q are not simultaneously

hydrogen; Rérdnso piyaPesonieacidy0 673, B3R, mraﬁi) weke sed to hffoPOBR LM tieat ur at ed,

partially saturated or aromatic rin be nonocyclic or bicyclic,
and whi ch nsgqutréql\pmdﬁcq?gcw@ﬂ@rmﬂb%sck@oe%&Ye%/fo {Mah |60, 1+$(é¢-3@9,n'5691)at i ons
t hereof; WD 2010/ 133748PCT/ F12010/ 000031 217 R9 and R13 are,

[ ndependent | y, hydrogen, hal ogen, hydroxy, carboxy, Cl-7 alkyl, carboxy

Cl. 7 al kyI hyel} oxy3 (Zﬂ:BYorﬁd)—lphbnox@).—-Sﬁ4€(Nkhydy@@mhtbamﬁmuﬂﬂ)lhﬂle@c5xyﬂ-CO?BNHZ; RA,

RB and Ll Pdep nde lgond or. %: R7 and Rg
are, |noEépe efzRY fagnin y@fcgoé’@ﬁyl)‘&ﬁ‘i ABicErid te Arboxy C1_7 alkyl, or 5in
case Ais CH R7 and Rg, |ndependently, can aI so be Cl 7 alkyl, with a

proviso that R7 and Rg are not simnultaneously hydrogen; R2 is C1 7

al kyl , ami no Cl_Folowipg theprobatuye GAERanzpl 95(d) 8{4- &(%qumeupbamzdy)-@a(@ al kyl ,
Cl_7 aI Kyl agjartll%d)h%%xy?)fy\énzoy'lammofgyc?orﬂexﬁ’} -car I%%fnl}{l:? gic7121 't\él_ligbutyf eter Y £ E ((P §2

fornula (11
mmol) and other reagents were used to afford 0.30 g of the required product. Percentage

10 purity (LCMS): 37.5 %, (M+1) = 640.1+1.

) (4-{3-(4-Bromo-phenoxy)-5-[4-(N-acetylhydroxycarbamimidoyl)-phenoxy]-

benzoylamino }-cyclohexyl)-carbamic acid tert-butyl ester

15 Following the procedure as in Example 2(e) (4-{3-(4-bromo-phenoxy)-5-[4-(N-
hydroxycarbamimidoyl)-phenoxy]-benzoylamino }-cyclohexyl)-carbamic acid tert-butyl
ester 0.30 g (4.69 mmol) was used to afford 0.31 g of the required product. Percentage
purity (LCMS): 38.6 %, (M+1) = 584+1 (de-Boc; -100).

20 g) {4-[3-(4-Bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoylamino]-

cyclohexyl}-carbamic acid tert-butyl ester

{4-[3-{4-[(Acetyl-hydroxy-amino)-imino-methyl]-phenoxy}-5-(4-bromo-
phenoxy)-benzoylamino]-cyclohexyl}-carbamic acid tert-butyl ester 0.31 g (4.55 mmol)
25  was reduced using the procedure of Example 2(f) to afford 0.25 g of the required
| product. Percentage purity (LCMS): 22.8 %, (M+1) = 522.1+1 (de-Boc; -100).

h) N-(4-amino-cyclohexyl)-3-(4-bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-
benzamide
30
{4-[3-(4-Bromo-phenoxy)-5-(4-carbamimidoyl-phenoxy)-benzoylamino]-cyclo-

hexyl}-carbamic acid tert-butyl ester 0.1 g (4.01 mmol) was treated using the procedure



y = 0-2; RDis a bond or C1_7 alkyl; Gis CHor N, R11 is

hydr ogen, hal ogen, am no, carboxy, amno C 7 alkyl, Cl1 7 al koxycarbonyl,
15 hal ogewoGa107133t4k0xy, - C(NRL7) NH2, - NHCORGNH2, Ri NHCOPRw/For016/6000119R20;
Ruis Cl1 7 alkyl; le is a bond or C1_7 alkyl; Ru is hydrogen or C1_7 al kyl;
R12 and R16 are, independently, hydrogen, halogen or Cl-7 alkyl; or R12 and
R16 form together with the carbon atong160 which they are attached, a 5 or
6 20 nenbered saturated, partially saturated or aromatic ring which may

contai n 1- 3ofetKAad méxqqne of frRF: 1re@1pr§idéf P@ﬁ!aata 8 hﬁ@q}@n@)ega‘é
whi ch ring can be substi ’I;?i 7 1S drogi - al oxly
-0( C0) OR18 ‘% (LEMS) olrQi)E% MR (BMSO-gi)k 11 4 Zﬁﬂié) ér?o(4H2m)a$ 85 (1H, m),
i ndependent 04 egtd cal ly
accept abl e éééf(tlw%ést?gplﬁ%i 762iflk(}ih 8{) }g}zé Ar}p ﬁdﬁad %?ﬁﬁﬁ OEE:SI aim1l,
wherein A i @HCH),ad @H, $rjHd.25 (2H, brg. A conpound according to claim1l or 2,
wherein R3 is -C(NR17) NH2and R10, R14 and R15 are hydrogen. 304. A conpound
accordir?g to any of clainms 1 to 3, wherein R2 is a group of forrmula (I11)
wherein Gis CH, y is 0-1, R11 is -C(NR17)NH2 or ami no Cl-7 al kyl, and R12
and R16 are hydrogen. WO 2010/133748PCT/F12010/ 000031 218

Abbreviations:

DMF - N, N-dimethylformamide

THF - Tetrahydrofuran
10 TEA - Triethyl Amine

EDC - 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride

HOBT - hydroxybenzotriazole '

DIPEA - N,N-diisopropylethylamine

PyBop - Benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate
15 Na,CO; - Sodium carbonate

RT - Room temperature



5. A compound according to any of clains 1 to 4, wherein Pl and P2 is a

bond. 6. A conpound according to any of clains 1 to 5, wherein Pl is
a bond ansloRB10/13374&€H2- 7. A conmpound accordi ngctrarramnyombdsicl ai ns 1
to 6, wherein RL is a group of S5formula (I1). 8. A conpound according

to claim7, wherein the ring portion of fornula (Il) is a 6 or 10 nenbered
saturated, partially saturated or aromafil6 ring, which may be nonocyclic or
bi cyclic, and which nay contain one further heteroatom N. 9. A
conmpound according to claim8, wherein the ring portion of fornmula (I1) is
10pi peri di nyl, piperazinyl, nonahydro-quinolinyl or

3, 4- di hydr o- 1H qui nol i nyl . 10. A conpound according to claim1l
wherein Rl is - NR4m@GO ZROR13, - 00-0-ZRO9R13 or - CO NR4- Rx- ZROR13.

11. A compound according to claim 10, wherein Zis a 6 or 10 nenbered
saturated, partially saturated or aromatic ring, which nmay be nonocyclic or

bi cycli® and 15-vhéampauagd of dormailmdl or 2 N at ons. 12. A conpound
according to claim 11, wherein Z is cycl ohexyl, piperidinyl, phenyl,

napht hyl or qui noli rg}. Q 13. A conpgynd acc®ding to claim12, wherein
Z is cycl ohexyl or pi idynyl, R4 is hydrggen, is a bond, RO is RANH2
and R13 is hydrogen. /ZVA phar maceuti cal osition conprising a
conmpound of formula opet her with a ph elitic I¥ ac gptable
carrier. 15. for tﬁg treat t qiJa mat 14 pt asé dependent
condi tion, conpricgfng ni Ny e ErSub) Q\Xin need thereof a
therapeutical ly effective anount of a cénmpound o\ fornula (1). 2516. A

met hod for the tr
in need thereof

(r).

atment of cancer, conprising aditigi stering to a subj ect
2 herapeutically effective anbunt of a conpound of fornula

wherein
P, and P, are, independently a bond or C, 3 alkyl;
AisCHorN; '
10 BisCHorN;
R; is hydrogen, amino, -NH-SO,- ZRgR 3, -NR4-CO-ZRgR 3, -CO-NR;Rs,
-CO-0-ZRgR 3, -CO-NR4-RX-ZR9R13 or a group of formula

Ro

-CO-N (ID
Ri3
15
wherein the ring portion in formula (II) is a 5 -12 membered saturated, partially
saturated or aromatic ring which may be monocyclic or bicyclic, and which may contain
1-3 further heteroatoms selected from N, O, S or combinations thereof;,
R3 is -C(NR7)NH,, or in case A is CH, R3 can also be amino C,_; alkyl,;
20 Rio, R14 and R;s are independently hydrogen, halogen, hydroxy, C,.; alkyl,
halogen C;.7 all_(yl or -C(NR;7)NH;;
Q is hydrogen or halogen, with a proviso that R; and Q are not simultaneously
hydrogen;
R4 is hydrogen or C,_7 alkyl;
25 Zis a 5 -12 membered saturated, partially saturated or aromatic ring which may
be monocyclic or bicyclic, and which may contain 1-3 heteroatoms selected from N, O,

S or combinations thereof;
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Ry and Ry; are, independently, hydrogen, halogen, hydroxy, carboxy, C,.7 alkyl,
carboxy C.7 alkyl, hydroxy C,.; alkyl, C,.7 alkoxycarbonyl, RANHZ or -CORBNHZ;

RA, RB and R® are, independently, a bond or C;_; alkyl;

R; and Ry are, independently, hydrogen, amino C,.; alkyl, carboxy C;_7 alkyl, or

5 incase A is CH, Ry and Rs, independently, can also be C,.; alkyl,

with a proviso that R; and Rg are not simultaneously hydrogen;

R; is C;.7 alkyl, amino C,.; alkyl, carboxy C,.; alkyl, C;.; alkoxycarbonyl C;_;
alkyl, C,.7 alkylamino, carboxy C;_; alkylamino, R°C(NR;;)NH,, or a group of formula
(1D

10
R1s R11

()
At

R12

()

y = 0-2; R” is a bond or C,.; alkyl; G is CH or N;
Ry is hydrogen, halogen, amino, carboxy, amino C,.; alkyl, C,_; alkoxycarbonyl,
15  halogen Cy.7 alkoxy, -C(NR;7)NH,, -NHCOR®NH,, R'NHCOOR" or
-CONR9R0;
R® is Cy.7 alkyl; R’ is a bond or C,.7 alkyl; RV is hydrogen or C.; alkyl;
Ri2 and Ry are, independently, hydrogen, halogen or C,.; alkyl;
or Ry and R form, together with the carbon atoms to which they are attached, a 5 or 6
20  membered saturated, partially saturated or aromatic ring which may contain 1-3
heteroatoms selecfed from N, O, S or combinations thereof, which ring can be
substituted;
R;7 1s hydrogen, -OH, C,.; alkoxy, -O(CO)OR 3 or -(CO)OR 3;
Ry is Cy.7 alkyl;
25 Ry9and Ry are, independently, hydrogen, C;.; alkyl or C,.7 alkoxy;
or a pharmaceutically acceptable salt or ester thereof.
2. A compound according to claim 1, wherein A is CH and B is CH.
3. A compound according to claim 1 or 2, wherein R; is -C(NR7)NH; and R,
Ry4 and R;;5 are hydrogen.
30 4. A compound according to any of claims 1 to 3, wherein R; is a group of
formula (IIT) wherein G is CH, y is 0-1, Ry; is -C(NR;7)NH; or amino C,.; alkyl, and R},
and R;¢ are hydrogen.
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5. A compound according to any of claims 1 to 4, wherein P; and P, is a bond.

6. A compound according to any of claims 1 to 5, wherein P, is a bond and P, is
-CH;- ‘
7. A compound according to any of claims 1 to 6, wherein R is a group of
formula (II).

8. A compound according to claim 7, wherein the ring portion of formula (II) is a
6 or 10 membered saturated, partially saturated or aromatic ring, which may be
monocyclic or bicyclic, and which may contain one further heteroatom N.

9. A compound according to claim 8, wherein the ring portion of formula (I) is
piperidinyl, piperazinyl, nonahydro-quinolinyl or 3,4-dihydro-1H-quinolinyl.

10. A compound according to claim 1, wherein R, is -NR4-CO-ZRgR 3,

-CO-0O-ZRgR 3 or -CO-NR4-R*-ZRoR 3.

11. A compound according to claim 10, wherein Z is a 6 or 10 membered
saturated, partially saturated or aromatic ring, which may be monocyclic or bicyclic, and
which may contain 1 or 2 N atoms.

12. A compound according to claim 11, wherein Z is cyclohexyl, piperidinyl,
phenyl, naphthyl or quinolinyl.

13. A compound according to claim 12, wherein Z is cyclohexyl or piperidinyl,
R4 is hydrogen, RXisa bond, Ry is R*NH; and R,3is hydrogen.

14. A pharmaceutical composition comprising a compound of formula (I)
together with a pharmaceutically acceptable carrier.

15. A method for the treatment of a matriptase dependent condition, comprising
administering to a subject in need thereof a therapeutically effective amount of a
compound of formula (I).

16. A method for the treatment of cancer, comprising administering to a subject

in need thereof a therapeutically effective amount of a compound of formula M.



