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5 The present invention relates to novel pyridyl cyanoguani di nErNOYEMEER 2006
their incIQa&&ﬂm%ﬁnpharnaceutical conpositions, as well as their use in the
manuf act ure of medi canents. 10 BACKGROUND OF THE | NVENTI ON Pyri dyl
cyanoguani di nes such as pinacidil (N1,2,2-trinethyl propyl-N - ,
cyano- N'- (4-pyridyl)guanidine) were originally discovered to be potassium
channel openers and were coﬁgéﬂﬁﬁﬁﬁwnﬂgﬁﬁ @3 anti hypertensive 15
agents. Replacenent of the side chain of pinacidil by.longer aryl-containing
si de chains caused a | oss of the antihypertensive activity, but such

conpounds wer n hand, found to show antitunour activity on
oral adm ni stﬁ;tligoﬂpiqﬁvgh?gé'\'mdel carrying Yoshida ascites tunours. 20

D fferent &l asses of pyridyl cyanoguanidines with anti proliferative
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C. Schou et I | |G dicinal Chem stry Letters 7(24), 1997,
pp. 3095-3100'?1a5§f£rt18€é1|9€ﬁet8h%prgen Iproliferative effect of a nunber of

pyridyl cyanoguani dines was tested in vitro on different human | ung and

br east caﬂpersgei(ledmogsTqu,EﬁIm normal human fi brobl asts. The

conmpounds were also tested In vivo In nude mce carrying a human | ung
cancer tunour xenograft. Based on the SAR analysis, a specific conpound
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sel ected for gh anti prol isf.e_r ative activi Fzyy in vitro and potent
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Res. 59, 1999%hdthel Dpahems AT w"e?é’@érﬁsélﬁlehhzl deév@idpeliSastdntiMygditdndi@st i ng of
t he conpound N-(6-(4-CPI or ophenoxy) hexyl)-N_ . ‘
15 agents. Replacement of the side ¢hain of pinacidil by‘lrtmger aryl-containing
side chains caused a loss of the antihypertensive activity, but such
compounds were, on the other hand, found to show antitumour activity on

oral administration in a rat model carrying Yoshida ascites tumours.

20 Different classes of pyridyl cyanoguanidines with antiproliferative activity
are disclosed in, for instance, EP 660 823, WO 98/54141, WO 98/54143, WO
98/54144, WO 98/54145, WO 00/61559 and WO 00/61561. The structure-
activity relationships (SAR) of such compounds are discussed in C. Schou et
al., Bioarganic and Medicinal Chemistry Letters 7(24), 1997, pp. 3095-3100,

25 in which the antiproliferative effect of a number of pyridyl cyanoguanidines
was tested in vitro on different human lung and breast cancer cell lines as
well as on normal human fibroblasts. The compounds were also tested in
vivo in nude mice carrying a human lung cancer tumour xenograft. Based on
the SAR analysis, a specific compound (N-(6-(4-chlorophenoxy)hexyl)-N’-

30 cyano-N"-(4-pyridyl)guanidine) was selected for its high anﬁproliferative
activity in vitro and potent antitumour activity in the nude mouse model.

P-J V Hjarnaa et al., Cancer Res. 59, 1999, pp. 5751-5757, report on the
results of further testing of the compound N-{6-(4-chlorophenoxy)hexyl)-N’-
35 cyano-N"-(4-pyridyl)guanidine in in vitro and /n vivo tests. The compound
exhibited a potency in vitro which was comparable to that of the reference
cytostatic agents daunorubicin and paclitaxel, while showing considerably
less antiproliferative activity on normal human endothelial cells. In in vivo
tests using nude mice transplanted with human tumour cells, the compound



35 cyano-N'-(4-pyridyl)guanidine in in vitro and in vivo tests. The conpound -
exhibited a potency in vitro which was conparable to that of tiFeNOVEMRER 2006
cytostati c\@@ﬁ%ﬁmqaunorubi cin and paclitaxel, while show ng considerably
| ess anti proliTterative activity on norgal human endothelial cells. Inin

vivo tests using nude mce transplanted with human tunmour cells, the
conpound BRONEYEVBERRNMIGHENtiAMELY BOGEN, 3iso gaaiRsH tumBYE SRHS Eataremet unour

activity, raéisenasidoslehtichiifantRbheert dialgs\WRIER as'Ridishant to conventi onal
anticancer drugs such as paclitaxel. SUMVARY OF THE INVENTION 5 Wi le, as

i ndi cat ed above, pyridyl cyanoguani dines are prom sing antitunour agents
W th an exyMvBRRY OMTRE eNVENgIGSti vity profile, they are highly Iipophilic
and cogsequently sparingly sol ubl e conmpounds and are, as such, generally
avai l able for oral adm nistration only. However, many cancer 10 patients are
in a sevenghiye,dbindidadéd dbev)bytridyh casnaguaasdines afe phanising | ness  gi vi ng
rise to probl ens ‘:N th tpathﬁrg cc%ngl i éin.cg rV\,i %.h raegpl%ct rtﬁl orsl
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phar maceut’ i cal “conpoSitrons sui table for parent Fal admmni et t a I'on, i.e.
| i qui d0compbients aresin @ sexerely délilipatedraggdition &é ageswibdf itheis ifféssi ent anount s
to be conyayhetdeid HEbARGYWiGRbiYedt (filaHte WIRREIIES0 Qhal he acti ve

n t he

conmpound admni stration o e conposition. 0 conpounds of the
present i @darinissratomefidruggood solubility in water, even at pH val ues
around physi ol ogi cal pH maki ng them i deal candidates for parenteral
adm ni stration. Furthernore, it has been found that pyridyl cyanoguanidine
prodrugs &t is Herefose aRbiestdf WemBrentinveRtied ve @redde myridbst i nal |
absor psi oRy8RoQiaidines in the form of prodrugs with an improved solubility profile

which prodrugs may be included in pharmaceutical composiﬁbns suitable for

parenteral administration, i.e. liquid compositions in which the prodrug is

dissolved in sufficient amounts to be converted to therapeutically effective

quantities of the active compound on administration of the composition. The

20 compounds of the present invention exhibit good:solubility inwatar, éven -at
pH:values around physiological pH making them ideal candidates for
parenteral administration.

Furthermore, it has been found that pyridyl cyanoguanidine prodrugs of the
25 invention exhibit an<improved.gastrointestinal absorption on oral
dministration. Consequently, it is another object of the invention to provide

Ssaliell,

oral formulations of pyridyl cyanoguanidines as prodrugs with improved
_ bioavailability. .

30 Accordingly, the present invention relates to a compound of the general
formula I



,adm ni stration. Consequently, it is another object of the invention to
provide oral formulations of pyridyl cyanoguani di nes as prodr (gNOMEMMIBER 2006
i nproved bioavailability. 30 Accordingly, the present invention relates to
a conmpound W¥P BA¥Beneral fornulal OR AN X3 ~6NC Rs I~Y3 n ON- | |
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wherein X1 is a straight, branched and/or cyclic hydrocarbon diradical,

optionally substituted w.th qne qr re, hydroxy, . hal ggen,. nitro, am no or
cyano: 5 I Xp it 8 StERIgRt, Hrgnshed i on e in BY SRR T AdigPbcar bon

di radi cal ,optopiallgredblsyitsiedstith whedrwnble bydrosy, halbgehyditoxyamiral eigen, nitro,
am no, cyano, .am nosul fonyl, al kyl sul fonyl am no, al kyl carbonyl, fornyl,

am nocar boW)?InOOr al kyl car bonyl am no; a heteroaryl ene or non-aromatic 10

het erobycl i ¢ hydrocarbon diradical, all of which are optionally substituted

with one oF fof 6osh! aigllhan HAOENRY ANRT GUER] roBOboRl ARG, hydr ocarbon
radi cal , Hydr oxy?, hal oge%, amno, nitro, Xyano, am nosul Tt onyl,
al’kyl sul f omticnalliyosubskikytedawito wpk, orfropray hydraiy nbalegbongitreoramino,
al kyl car bocf%ln%fﬁaﬂﬁhoén.ﬁfonyl, alkylsulfonylamino, alkylcarbonyl, formyl,
aminocarbonyl or alkylcarbonylamino; a heteroarylene or non-aromatic
10  heterocyclic hydrocarbon diradical, all of which are optionally substituted
with one or more straight, branched and/or cyclic hon-aromatic hydrocarbon
radical, hydroxyl, halogen, amino, nitro, cyano, aminosulfonyl,
alkylsulfonylamino, alkylcarbonyl, formyl, aminocarbonyl or
alkylcarbonylamino;
15
Xgetsrarstraight; branched-and/or-cyclic:hydrocarbon-diradical, optionally
substituted with one or more substituents selected from the group consisting
of hydroxy, halogen, nitro, amino, cyano, aminosulfonyl, alkylsuifonylamino,
alkylcarbonyl, formyl, aminocarbonyl or alkylcarbonylamino; with the
20  proviso that when R is ~NH,, X3 comprises five carbon atoms or more; and
with the further proviso that when n is)0 and Rg is a heterocyclic ring or ring
system with 3-10 ring atoms, wherein at least 1 ring atom constitutes an
aliphatic amine, X5 may also be a bond;

25 Y, is abond, O, S, S(0), S(O);, C(0), NH-C(0) or C(0)-NH;

Y, is a bond, an ether diradical (R’-O-R’"), an amine diradical (R'-N-R""), O,
S, S(0), S(0),, C(0), NH-C(0O), C(0)-NH, SO,-N(R") or N(R")-SO, wherein R’
and R’ are independently straight or branched hydrocarbon diradicals

30 containing up to 4 carbon atoms;

Y3 is O;

R, is hydrogen or straight, branched and/or cyclic alkyl, optionally
35 substituted with phenyl; or an aromatic hydrocarbon radical;

Rz is hydrogen; or aryl or heteroaryl; both of which are optionally
substituted with one or more substituent selected from the group consisting

of halogen, trifluoromethyl, hydroxy, C;.,alkoxy, nitro, cyano,



X3 straight branched and/or cyclic hydrocarbon diradical, optionall
substituted with one or rore substituents sel ected from the gréﬁﬁ%éﬁMBEBiZH%
of hydroxywdned/®gen, nitro, am no, cyano, am nosulfonyl, alkylsulfonylam no,
al kyl car bonyl, formnyl, am nocarbonyl of al kyl carbonyl arri no; with the 20

pr oviso t bﬁ{)%\@%&%mﬂ 3r C%\Irﬁ%{(y%?bg?%%rlg%ggstfl%xgég\ﬁﬁpﬁgloggﬂnﬁ%ﬁ)@lxi re, and

with the rovi So feto € ring or
ring systeamapt hitgo;1tetrahygrepyasyloxkedel G- a@lkbémoiphllnngl%wmn Cpnstitutes

an aliph ‘gg(@ggb%h}ﬁgay al so be a bond; 25 Y1 is a bond, 0, S, SO,
S(0) 2, C(?>§°K| 3/ n AO-NH Y2 is abond an et her dlradlcal (R-OR"),

an an ne dlradlcal (R NR'), O, S 5(0O, S(0)2 C(O, NHC(O, C(O-NH,

SOZ- N(fR' ) r@fanl( paed spefdeaid por < ght or
br anchggd ﬁgc?rngcgra%eﬁag?r adl(%iatlpsﬁ%%mg(@)ﬁtgsﬁﬁ&:;ﬁ%q éhyéﬁ—r bﬁgﬁ Zg?ms Y3 is
r

0; Rl is Rydresgerrnradiealapgenalby apkstitutachy) RYY!: hglfgedmal Iy 35
substi t ut Sﬁmlﬁ\bthltﬂheﬂWand?r an aromati c hydrocarbon radical; R2 is hydrogen;
or aryl or heteroaryl both of which are optionally substifuted with one or
nore substituent selected fromthe group consisting of hal ogen,

})Q/ Blguogikgtm}ah arhiy»grg:rwploﬁ:h H@dek@alwi{c mLﬁg@r cantRIMged Eﬁd‘g@;@b@ﬁﬁvﬂﬂgﬁ :Nr!])
nal ogth, - RGITAGIOMEy ANy aiT hidHes L tias plpeoRy R ra PR st ing

al koxy)phosphl noyl oxy or Cl.4 al koxycarbonylamno; 5 R4 and R5 are

i ndepende n nd/ o rocar bon
radi cal , gpF* wﬁ% ganbs‘?t ?4%@% t“ﬁg%?v%g% rﬂ % rbcx%ﬁ %"Zf’r Qgﬂ am no,
nitro or byarm:arlRﬁ\ radieal, Avdrxygihelqgeor netrh,ecnanocyncteroarylng or condensed

ring SyStﬂgié’:\‘oEﬁﬁlg‘yl oquh;tg ring atonms, wherein at least 1 ring atom
const i tut es an phat| c am ne;

nis 0 or 1; and

Z  is a pharmaceutically acceptable anion, such as chloride, bromide, iodide,
sulfate, methanesulfonate, p-toluenesulfonate, nitrate or phosphate.

20 '
Furthermore, the invention relates to a compound of formula II, which is the
free base form of the compounds of formula I, provided R, is hydrogen

A

o
=N
\ Re/x*""hdﬁu\oJ\N N

i )]
AN O X R, |
N \l}]/ 1\Y1/X2\Y2/ 2

Rs

wherein A, Ry, Ry, Rs, R, X1, X3, X5 Y4, Yo, Yz and n are as indicated above.
25

It is understood that the compounds of the present invention include any

tautomeric forms, optical isomers or diastereoisomers thereof, either in pure

form or as mixtures thereof. It is further understood that the invention

includes pharmaceutically acceptable salts of compounds of formula I or II.
30

On administration of a compound of formula I or formula II to a patient, the

ester or carbonate group Rg-X3-(Y3),-C(0)0-CHR;- is hydrolysed

enzymatically to liberate the active compound of formula III



A is hydrogen, an optionally substituted, straight, branched and/or %XCl i 3
hydr ocar bon radi cal, hydroxy, hal ogen, nitro, cyano, heteroaryﬁ,NOVE BER 2006
heteroaral kyl or thiol; 15 nis 0 or 1; and Z" is a pharmaceutically

accept abl e éﬁi"é’ﬁ?%ghch as chloride, bromde, iodide, sulfate,

met hanesul fonate, p-toluenesul fonate, ®ditrate or phosphate. 20 Furthernore,

the invention relates to a conpound of formula Il, which is the free base
formof the conmpounds of fornula |, provided R4 is hydrogen OR A ;N R6
X3 aln O NNNCNX Y,-XZY~R[II] i 2R whherein A Rl, R, R5 R6,

X1, X2, X3 Y1, Y2, Y3 and n are as indicated above. 25 It is understood
that the corrpounﬂs of the present invention include any tautoneric forns,
optical isoners or di astdteoi soners thereof, either in pure formor as

m xtures the It G~ further understood that the invention includes
phar maceut Ncal acd¢éptabl e salts of compounds of formula | or Il. 30 On
adni ni stratl oh _pf a lkonp ndgéforf\rul[ﬂl]l orformula Il to a patient, the
ester or ca Fl O\ X32()3)"2 C(O) O CHR1- is hydrol ysed

a

enzymatically to | berg\te t ht actd ve conpound of fornula Il 1-f NOVEMBER
2006 WD 03/097601 5
5
wherein A, Ry, Ry, Rs, X1, X3, Y1, and Y; are as indicated above, together
with the aldehyde R;CHO.
DETAILED DESCRIPTION OF THE INVENTION
10

Definitions

In the present context, the term “prodrug” is intended to indicate a
derivative of an active compound which does not, or does not necessarily,

15 exhibit the physiological activity of the active compound, but which may be
subjected to enzymatic cleavage such as hydrolysis in vivo so as to release
the active compound on administration of the prodrug. In this particular
instance, the prodrug comprises the active compound which in itself is
highly lipophilic provided with a side chain with predominantly hydrophilic

20  properties imparting improved solubility characteristics to the prodrug,
thereby making it more suitable for parenteral administration in the form of
a solution or for oral administration to obtain an improved bioavailability.
More specifically, the hydrophilic side chain selected for the compounds of
the present invention comprises an ester or carbonate group of formula

25 Re-X3-(Y3)a-C{0O)O-CHR;- (wherein Rg, Ry, X3, Y3 and n are as indicated
above).

The term "alkyl” is intended to indicate a univalent radical derived from
straight, branched or cyclic alkane by removing a hydrogen atom from any

30 carbon atom, preferably comprising from 1-8 carbon atoms. The term
includes the subclasses primary, secondary and tertiary alkyl, such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl, isobutyl, tert.-butyl,
isopentyl, isohexyl, cyclohexyl, cyclopentyl and cyclopropyl.



C NN NCN'"XL <XZVY,RT[III'J LI 'l 12 RAR 5 wherein A R, R4, R5, -
X1, X2, Y1, and Y2 are as indicated above, together with the & NONFYSBER2006
R1CHO. EETA%&E%&E@&CRIPTICN OF THE I NVENTION 10 Definitions |In the present -
context, the term“prodrug” is intended to indicate a derivative of an
active conpound whi ch does not, or doe% not necessarily, 15 exhibit the
physi ol ogi cal activity of the active conpound, but which may be subjected

to enzymatji anage . IS 4N Vi .t t he
act i ve compe BHTo PG if Hfidpdey BHGLE BoQbY GrdBefiic foblliifos

i nst ance, ophienpHypdusey Riontni setetrhreyelit fings wbepored lapstcdnd rinptisel f i s

hi ghly 1i Ikil.C ' ] | | it 1 'Qawg,y hydr ophi lic
20 pro erEﬁgﬁaFEbSE%?ﬁbq?ﬂﬁﬁﬁﬁﬁﬁﬁé@VﬁﬁVﬁpﬁgggﬂgﬁgtﬁgﬁﬁgg?cs tg t he prodrug,

t her eby ndlaurgnyltorrstraliayi.-t abl e for parenteral administration in the form of
a solution or for oral adm nistration to obtain an inproved bioavailability.
More specifically, the hydrophilic side chain selected for the conpounds of

the preserdthe WU@ntheseroaprpis sugnded &a indicaie radicalsmelt Retgreayslier formul a 25
R6- X3- ( Y3)arofatl: PrfddRin pavi&ns 5- BP 6-Memb¥eed Yidgd Wit 138 @cbsrobtsihsat ed
above). The ter§1"alkyl" I s_iI ntended ho |ndlqate,a_un|valent raﬂlcal deri ved
from str&Fted BeahOheP ¥t Ne P& oPEioRRlY fesad\PIFETHAIRGS LTHYIFB GEreattom f r om
any 30 camnkos axb®eticpwethel -abhateesatorissietd dyredty | fBrarai biiio gy, The term
nol udes the, SRR BR8N PHhITENN, SRSSOSRTH AN HFhIA il - such as

quinolinyl, chromenyl or carbazolyl.

The term "aralky!” is intended to indicate an aromatic ring with an alky! side
15 chain as defined above, e.g. benzyl.

~——

The term "halogen” is intended to indicate fluoro, chloro, bromo or iodo.

The term “aminosulfony!” indicates a radical of the formula -S(0);NR?,,
20  wherein each R? independently represents either hydrogen or alky! as

defined above.

The term “alkylsulfonylamino” indicates a radical of the formula
-NR?,-S(0),-RP, wherein each R?® independently represents hydrogen or alkyl
25 as defined above, and R® represents alkyl as defined above.

The term “alkylcarbonyl!” indicates a radical of the formula -C(O)RP, wherein

RP is as just described.

30 The term “amino” indicates a radical of the formula -N(R?®),, wherein each R®
independently represents hydrogen or alkyl as defined above,

The term “alkylcarbonylamino” indicates a radical of the formula
~NR®C(0)R®, wherein R? and R® are as just described.

35
The term “alkoxy” indicates a radical of the formula OR®, wherein R® is as
just described.

The term “alkoxycarbonyl” is intended to indicate a radical of the formula



met hyl ,

ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl, isobutyl,

14 NOVEMBER 2006 WO 03/097601 6 The term™aryl" is intended

tert.-butyl, isopentyl, isohexyl, cyclohexyl, cycl opentyl anq?ywbﬁ%{om
or

radi cal s olwaawdesyclic aromatic rings, optionally fused bi-, tri-
tetra-cyclic rings wherein at |least ope ring is aromatic, e.g. phenyl,
napht hyl , indanyl, indeny], 1,4-dihyd?onaphty|, 5 flourenyl or tetralinyl.
The ter m~Oi@d€rR5ampereinsRy it aminslicated jahaveat e radi cal s of heterocyclic

aromatic rings,

in particular 5- or 6-menbered rings with 1-3 heteroatons

selected_fromO0, S and N, or optionally fused bi ggél Ic rings, of which at

| east 10 THRACIB "AFHRABFE MR HS F0tengied dp dadicats

ical,)of th {armuayr anyl |

t hi ophenyNH-c{on-AaaM.y whediazrd ila dirBdi@gokydwn B zel Hatupsirdrsinb, pyrinidyl,

purinyl, quipolinyl hr omenyl or carbazolyl. The term "aral kyl"” is
)éedaF 'i"E ‘%é%g %?'&t'?'i“ﬁb with an alkyl side 15 chain as

i nten
defi ned
fluoro,
of the f

Ur'bve

above, e.g. benzyl. The term "hal ogen" is intended to indicate

I No) .. .Th M .an | f " indicat di cal
IPedetn. rSgaani s nikbfen o RS PSR il esent s <
ei t her hyd{ogaNR*9r whkkaih eagh RYdhdemehdebolyaepidsent dyordgdrkgt alklyf anyl am no"

I ndi cat es ﬁ réld'gcal of the formula -NRa2-S(0)Z-Rb, wherein each Ra
independéjﬁ Iny A 8?’%'sents hydrogen or al kyl 25 as defined above, and Rb
repréfents al kyl as defined above. The term "al kyl carbonyl ™ indicates a

r adi cal

t fu = . ¢ el I S ' . Lhed. 30 The
term"” amﬁﬁ?g"tgﬁﬂd%(‘:@ggaa rgﬁg\o‘”ﬁfﬁrﬁﬁgd?ﬁ% da'@%ﬁl(%{%digg'svﬁ;érhgi n each R
i ndependdotrhylardfR’e€eP-ORTy whenein Rirangd Ry preags drdicaked alttonge. The term

"al kyl carbonyl am no" indicates a radical of the formula -NRaC(0)Rb,

Ra and Rb are as just described.

15

20

25

30

35

The term “hydrocarbon” is intended to indicate a compound comprising only
hydrogen and carbon atoms, it may contain one or more do\@le or triple
carbon-carbon bonds, and it may comprise cyclic moieties in combination
with branched or linear moieties. Said hydrocarbon preferably comprises 1-
18, e.g. 1-12 carbon atoms. The term may be qualified as “non-aromatic
heterocyclic”, which is intended to indicate saturated or partly saturated
cyclic compounds with 1-3 heteroatoms selected from O, S or N or optionally
fused bicyclic rings with 1-4 heteroatoms, such as pyrrolidinyl, 3-pyrrolinyl,
tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyl, piperazinyi.

The term “a heterocyclic ring or condensed ring system with 3-10 ring
atoms, wherein at least 1 ring atom constitutes an aliphatic amine” is
intended to include radicals, such as pyrrolidinyl, piperidyl, hexahydro-1H-
azapinyl, imidazolidinyl, piperazinyl, decahydro-isoquinolinyl, octahydro-
isoindolyl, 1,2,3,4-tetrahydro-isoquinolinyl, 2,3-dihydro-1H-isoindoly! and
morpholiny!

The term “pharmaceutically acceptable salt” is intended to indicate salts
prepared by reacting a compound of formula I or II comprising a basic group
with a suitable inorganic or organic acid, e.g. hydrochloric, hydrobromic,
hydroiodic, sulfuric, nitric, acetic, phosphoric, lactic, maleic, phthalic, citric,
propionic, benzoic, glutaric, gluconic , methanesulfonic, salicylic, succinic,

tartaric, toluenesulfonic, sulfamic or fumaric acid.

wher ei n



35 The term "al koxy" indicates a radical of the fornula ORb, wherein Rb is
as just described. The term "al koxycarbonyl" is intended to IhNQVEMBER 2006
radi cal ofwolks&odesimul a | f NOVEMBER 2006 WD 03/097601 7 -C(O -ORb, wherein
Rb is as indicated above. The term"” grri noacyl am no” is intended to indicate
aradical of the formula -NHC(0)-R-NH2, wherein R is a diradical known
from anyratargdembodiments of the comneund efdermuig Lor Il onant i omrer. The term
"am n&ﬁa:ﬂ}qon}yl " is intended to indicate a radical of the formula

- C(0) - NRaiza prdferredrerabedinféntiafdapemaaitidny X, emidesecate bytdr bgreds, evhilel kyl as

defined gbove., 10 The term"al koxycarbonyl am nQ". js. in d to indicate a
radi cal lstan%tra 8ghﬁfaé'cf‘ﬁf§2°-ré(/ﬁ§%l’d%er %Péi“ﬁgﬁéj r%'heé] ég@rgﬁgrbggu I ndi cat ed
abové. Tdieadienl withydrooz@chdioh ammaterndd) $,0C(dércatend; conpound conprising
only 15 hydr n b N . ' I e doubl e or
trivle s SRS haBst e Ricn ks SBYeR ATt SLEs AR SR by oL )

conbi natfore swhstitubnapeae@ddiromi theagronpicensisting Sdihaldgaiv,ocar bon preferably
conpri sgs:gl- g P ar t ) ter lified as

"non- ar gt'?ng@]io(r:&ﬁ terﬁ/el’r 8%‘378?‘?&6”%9’6‘ﬁ '?g%i’rﬂ: %ﬁode%'{ng R .gﬁ- saturated or
partly satatiotedptionalfcsibstitaiqsowitihalwaen, hydreps. esvgaprorsnitigiected from 0, S
or Noor @ah98aldy¥anBeddivt €Y Laikexy)bREsSpMthb oty 4rhet eroat ons, such as
pyrrolidinyl ., 3-pyrrolinyl, ‘tetrahydrofuranyl,  tetrahydrothiophenyl,

pi per i di Gnd AIkPXYRONWEIMINGhe term "a heterocyclic ring or condensed ring

system wtig a3st}+Right My drdarBb® WradWae EStnBriging @amt 1 To NionghrBbRAEMBSt i tut es an
aliphatic amne" i ncl ude radicals, such as pyrrolidinyl,

K s. intended to Incl
pi per i dyfs ISndtarRfopigeridy!, #tashagiat theice .01 F ®oalon 18 Heratd Wy |
decahydrgartiso@Hiatahe Bybr, 4 @aisaiyr o-
15 R, is hydrogen, straight or branched C;., alkyl, aralky! or aryl;

A, R; and Rs are all hydrogen;
nis0orl;
and Z  is a pharmaceutically acceptable anion, such as chloride, bromide,
jodide, sulfate, methanesulfonate, p-toluenesulfonate or nitrate.
20 7
In a preferred embodiment of the compounds of formula I or II, R; is aryl
and in particular phenyl, optionally substituted by one or more substituent
selected from the group consisting of halogen, trifluoromethyl, hydroxy,
C;-salkoxy, nitro, cyano, C;.4hydroxyalkyl or C;.salkyl, optionally substituted
25 with halogen, hydroxy, cyano or nitro. A particular preferred substituent is
halogen, such as chloro.

In a preferred embodiment of the compounds of formula I or II, Y; is a bond

and Yy is O.
30
In a further preferred embodiment of the compounds of formula I or I, X, is
a C4.12 hydrocarbon diradical and X; is a bond.
Examples of specific compounds of formula I are
35

1-[2-(4-Piperidyl)-ethoxy-~carbonyloxymethyl]-4-[N" -cyano-N" " -(6-(4-
chloro—phenoxy)-1-hexy|)-N—guanidino]—pyridiniu}n chloride, hydrochloride;
1-[3-Piperidyl-methoxy-carbonyloxymethy!]-4~[N" -cyano-N" " -(6-(4-chloro-
phenoxy)-1-hexyl)-N-guanidino]-pyridinium chioride, hydrochloride;
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I soi ndolyl, 1,2, 3,4-tetrahydro-isoquinolinyl, 2 3 di hydro-1 Hi soi ndol yl and
nor phol i nyl 30 The term "pharnmaceutically accept able salt" is irpNeOVVEMBER 2006
i ndi cate salts prepared by reacting a conmpound of forrmula | or I

conpri si ng WaiBgwogroup with a suitable inorganic or organic acid, e.qg.
hydrochl oric, hydrobrom c, hydroiodic,9sulfuric, nitric, acetic,

phosphoricy_ 4a§$p'eﬁdyrrﬂ%&hsxyi%aff;ww&yn%twyt]u (3B -ByARI-ANF C6-PRRARIFS-

gI utarlc gI conic , anesu oni Cc sal i cyl succi ni c tartarlc
t ol uenesul PbﬁnQXY)sjdlhleém)cNtﬂuafleaPﬂ'@YéﬂéIfdumlthRMEI\/BENOEbbﬁ‘dW\o 03/ 097601 8

Preferred guipofiRatisolyIde cSUERPIAY kY 9rayha-dyanb-1t1 *-(6=f4i ~1 3 In a
preferred emdl ment of yt h)&evel nven?tggg ‘M’ng Y1l gre both(bo¢1ds while X1

is a strai ﬁh@romﬁéﬁé& BexX Yy -ganiginair a‘t’ré‘a'”Uerlﬂ?gHﬂ‘lﬁ dvekioeRje gfidear bon 5
di radi csl qAﬁJPl‘beh@yP-Qaﬁtﬂfnl?N}(y%éﬂﬁ?I 1-¥4N" ScyQa,noSN (@) (PichRrBPHEnokE)- s aryl

or heteroar ar optlo Ily.s Ituted by one or nore
subst i tuem1 '%;‘?ﬁyi)c{\'e%“??‘m}\oﬁ Q?é'i |hﬁfa Qf}"?fé‘ﬁ%gen trifl uoromnethyl,
hydroxy, Cl.4al koxy, nitro, cyano Cl 4hydroxyal kyl or Cl. 4al kyl,

Lot r ahydr op5 aRos SBaVe 2 SAvEREs oY Sh6 SitanE RERs W Y opiSiaridines

al koxycar bofitheaprasent ¥dvansion istarairgkﬂasle;lchodmahbomrdpamﬂ tathecsotpbilisy ng from
posi t1 oh ¢ 8 0 uiiuaninks it Ve MHRCEL K ros R ie Wi "
hydr ogen, masat\ght‘acnorﬂanamcﬂheobdsluweatlkgdgﬁ aa:rtzhllelqwrld)ne amtybgen,ﬁand%heand Rs are
al | hydmgﬁgdm hl|§c08‘laqfaaé€r oq,r}quproalsogamBmW{ageut I cally accept abl e ani on,

such as ch

Rs/xﬁ\\(ﬂimo/K

. Pyridines in general have pK;\\‘/alues around 9.
This indicates that if pH is raised from acid f)H values, €.3. 3 to physiolog_ical
15 pH then the compounds of the present invention will be transformed from
compounds of formula I to the corresponding free base, i.e. to compounds of
formula II. At physiological pH, the positive charge at the p);ridine nitrogen
has thus largely disappeared, and this will lower the solubility of the
compounds. Itis.believed to be a particular advantage of the compounds of
20 the present invention.that the prodrug moiety at Rs bears a unit charge, or
at least.a fraction of a unit charge, at physiological pH. As defined, R¢
comprises an aliphatic ‘amine. moiety; and-it-is.well-known that aliphatic. -
amines:-have: pKg values in the 3-5 range [Frenna;J.Chem. NS.‘_?C Pgrk/n Trans.
II;-1865,;:19851, which impliés-that the. amine moiety is ma;_njj);ja_ro__ton_a‘tgd
25 at-physiological pH. The protonation gives rise to a charge which increases

solubility.

Moreover, the following compounds is found to be particular useful in the
preparation of compounds of formufa I and II

30 Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate;
Chloromethyl 1-(tert-butoxycarbonyl)-3-piperidyl-methyl carbonate;
Chioromethyl 1-(tert-butoxycarbonyl)-4-piperidyl-methyl carbonate;
Iodomethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyi carbonate;
lodomethyl 1-(tert-butoxycarbonyl)-3-piperidyl-methyl carbonate;

35 Tlodomethyl 1-(tert-butoxycarbonyl)-4-piperidyl-methyl carbonate;
Chloromethyl 8-(tert-butoxycarbonylamino)-1-octyl carbonate;



i odi de, sulfate, nethanesul fonate, p-toluenesulfonate or nitrate. 20 In a
preferred enbodi nent of the conmpounds of forrmula I or I, R2 'frl\ﬁf\yﬂ‘MBEﬁQOb@
particul ar. phen optionally substituted by one or nore substl tuen

sel ected W‘g %@igr oup consi sting of hal ogen, trifluoronethyl, hydr oxy,

Cl. 4al koxy, nitro, cyano, Cl.4hydroxy@l kyl or Cl.4al kyl, opti onal |y

substi tuxdmlm-z&hw 3$(tml,mgefayc3w§|.ﬁ\,qgm.n@y@x&mrcaﬂbamae A particular preferred

substitu e ref rred enbodi nent of the
corrpoundgf:‘l@f' F'H’E '\ggﬁer%rburqucﬁ%oi”gk B‘Bﬁﬂgyléﬂ ?altg' 0 30 In a further
pr ef errerbde;mrtmdyhﬁmertebutdaq'cammqunelﬁ:peﬁdf/loamdwlatepr Xlis a 4.12

hydrocar baon C npounds of

e S s T e e %ﬁé\%ﬁnﬂl i

- cyarfo- I\[N‘-cyéﬁe(l\u -c&sﬂ(éfdﬂtprrwhenw)t)ﬂMyl))NML@nMnd]mhdpyurrd| n| um

chl ori de, ﬂy grochloride; 1-[3-Piperidyi-nethoxy-carbonyl oxymethyl]-4-[N

- cyano- I\F (6-(4-chloro- Phenoxy) - 1- hexyl ) - N- guani di no] - pyri di ni um

chl ori del- [ﬁy@eotcﬁumﬁya@rbqny )r@\mmlzoewowam pogegmethyl]-4-[N "~ _

1-[4- Pi pgy b hIN- v 4-chl or o-
rﬁ)\é),\(l :"B(tG P&%hﬁﬁ'&l he: pyr :TEEW Nﬂugmdln&] B\{}r\‘i’%lwlu |o<§|ggg

phenoxy) N- guani Intumchlorid roc | ori
1-[ 8- Am hdlr(t@ttrévt%vcewm mtw\f{wftfwxmarb@wmsvmethw1 -OelN 4

hi h i- J L hi d 5
(1: [?@Ppwh- ca@gonfrgﬁgmx‘}?mkeﬁn Jl\ﬂbﬂhh’i@n’?&] W"(I@i%zurmg&grgo g[‘le”gxy) -

1- hexyl ) I8t N d Bioexp e enw.amwemlc)?qtu@xvrﬁad%@ﬂ%vma@v'ké dEscri bed
above, afyaaﬁvanta(@e(@fchtdwptﬁ)érf&@/?at -hexyTs-NeGus NI gy @innaf io@tiet he present

i nvention és an increased sol ubi y conpared to the solubility
1-[1-(tert-Butoxycarbonyl)-4-piperidyl-carbonyloxymethyl]-4-[N" -cyano-

15 N’ '-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide;

General methods of preparation

Compounds of formula I may be prepared by reacting a compound of
20 formula II1

A _N

Cc~—

L x
1]
Co X R, [
2 rfl’ "y, Xz‘vz/ 2

wherein A, Rz, Ry, Rs, X3, X5, Y; and Y3 are as indicated in formula 1,
25 with a compound of formula IV

o R
Re /X:“\[\Yﬂﬁu\o)\a ™

wherein Ry, Rg, X3, Y3, and n are as indicated above, and B is a leaving
group, such as Cl, Br or I. In addition R¢ and X3 may optionally contain
protecting groups.

30

The reaction of a compound of formula I with a compound of formula IV



10 of the cyanoguani di nes thensel ves. The cause for said increase lies with
at least two factors, i.e. the positive charge at the pyridi nelhNOVEYEBER 300
t he hydropg‘i/.(H?% g@graoter of the prodrog nmoiety, i.e. OR R6'~X +Y3" Jn
O~ Pyridine g9 ral have pKg-values around 9. This indicates that if pH
is raised fromacid pH values, e.g. 3 té physiological 15 pH then the
conmpounds afaytthe pprfesaad in AVRINdraAfréé khviveninean st on aadnért e conpuehds of

formula Itgo_the carr ding free base, i.e. to comno ofarmula I1.
At physi ol 8%F8§°"&Q,'§§ﬁ§q68%?%[’?%ec g‘%“&%“é °‘Pht§mp‘§/erf%r%§q§i r°o§et?% has thus
| ar gel y di sppkarcedipoand afifosmuial 1 optoowaliyt aftes odmbvaliafyprotecting conpounds it
is beli eveg Ju(bspe a particul ar advantage of the conpounds of 20 the. present
i nvention- T1at the prodrug noiety at R6 bears a unit charge, or at |east a
fraction of a: unit charge, at physiological pH As defined, R5 conprises

an al | phat e 258 B 8F YorRslalll dre MRl KRR NddraBlrbRRAhkE beam nes have-

pK6 values, In the 3-5 range LFrenna, J. Chem Soc. Perkin Trans. ,
1865, 1985] Prengiee RYi mpthasls welbknewe tamersenfosldlied inthapwt y protonated 25 at
physi ol ogi cal pH. The protonation gives. rise to a.charge. which increases

solubility. Mreover, the follow ng conpounds, is found to be particul ar
useful in Yen pieparAMPeRNST ot BFpBIMdY aay PrRfgPared BhERAKing? Chi or onet hy!l
2- (1- ({er t chHmboyNe af bemylih-\A- pi peridyl)-ethyl carbonate; Chloronethyl
1-(tert-butoxycarbonyl)-3-piperidyl-nmethyl carbonate; Chloronethyl
1-(tert-butoxycarbonyl)-4-piperidyl-nmethyl carbonate; |odonethyl
2-(1-(tert- bg%ﬁr bonyl ) - 4-pi peridyl)-ethyl carbonate; |odonethyl
1-(tert-buRgxycar yl ) Ng- pi peri dyl -met hyl carbonate; 35 | odonet hyl
1-(tert-butoxycarbonyl)-4-piperidyl-nmethyl carbonate; Chloronethyl

8- (tert-butoxycarbonyl am no)-i-octyl carbonate; 19' NOVEMBER 2006 WD
03/097601 wherein Rg and X3 are as indicated in formula IV, with a co[ﬂaound of

15 formula VI

20 wherein Ry and B are as indicated above.

The reaction between a compound of formula V and a compound of formula

VI may be performed at a temperature between room temperature and -

70°C in an inert organic solvent, such as dichloromethane, in the presence
25 of a suitable base such as pyridine.

When n is zero, compounds of formula IV in which B is chlorine may be
prepared by reacting a compound of formula VII

X
Re™ Y me VI

30 o

wherein Rg and X3 are as indicated in formula IV and M* is a suitable metal
kation, e. g. an alkalimetal kation, or a tertiary ammonium ion,
with a compound of formula VIII



10 1 odonethyl 8-(tert-butoxycarbonyla m no)-1-octyl carbonate; ~
Chl oronet hyl N- tert-butoxycarbonyl - 4-pi peri dyl carboxyl ate; | GNNAEEMBER 2006 .
N-t ert - butvpg yseerbanyl - 4- pi peri dyl car boxyl at e; ‘ :
1-[2-[1-(tert-Butoxycarbonyl)-4-piperidyl]-ethoxy-carbonyl oxymethyl]-4 5 {N
cyano-N ' -(6-(4-chl orophenoxy)-1-héxyl)-N-guani di ne]-pyridinium iodide;
1-[1-(tert-Butoxycarbonyl)- 3-piperidyl - net hoxy-carbonyl oxynethyl]-4-[N -
cyano- N X-CH(F6){&- chl or eptienoxy) - 1- hexyl ) - N- guani di no] - pyri di ni um i odi de;
1-[1-(tert-Butoxycarbonyl)-4-piperidyl - met hoxy-carbonyl oxynethyl]-4-[N 10
cyano- N'- (6- (4-chl orophenoxy) - 1- hexyl ) - N-guani di no] - pyri di ni um i odi de;

1- [ 8- ( N- tvbaeteiBLR 0% ysaindimayechaben® and ocisyibdxybramd onghloxgsfanyidxy4- [ N

cyanos N (6- (4-chl orophenoxy) - 1- hexyl ) - N- guani di no] - pyri di niu miodide; and
1-[1-(tert-Butoxycarbonyl)-4-pipe ridyl-carbonyl oxynethyl]-4-[N -cyano- 15 N
( 6- ( 4- chlTbe opdctitax hetweanekii|and\V L amydbe oprfioymediiniausyitaldeisabent Gener al

nmet hods ' : ed by reacting a
Compound o "0 s iRnaR ety St FinBelatifl 28, B GO (Y1171 12
R4 Rs whigeperapurervhemX iRindoxar bygmo.YWhgn imchipeosyfopplexgdhed in formul a

I, 25 WddttRnCREP Y Fe®brtdt THEE pNasel tréhdfer cBdiidnt a¥3teskAbe®Pln ~' B C A
10 Synthetic Communications 14, 857-864 (1984).

Compounds of formula 1V in which B is chloro may be transformed into the
corresponding compounds in which B is iodo by reaction with sodium iodide
in acetone or acetonitrile.

15
The compounds of formulae V, VI, VII, VIII are either known from the
literature or may be prepared by methods well known to persons skilled in
the art.

20 Compounds of formuia III are known from the literature and may be
prepared by any one of the methods disclosed in, for instance, EP 660 823,
WO 98/54141, WO 98/54143, WO 98/54144, WO 98/54145, WO 00/61559
and WO 00/61561.

25 A compound of formula I, provided that R, is hydrogen may be converted
into the corresponding free base of formula II by treating a solution of a
compound of formula I in an appropriate inert solvent, e.g.
dichloromethane, with a suitable base, e.g. aqueous sodium bicarbonate.
The free base of formula II may be reconverted into a salt of formula I by

30 treating a solution of a compound of formula II in an appropriate inert
solvent, e.g. dichloromethane, with a suitable acid of formula ZH, wherein Z
is as indicated above.

35 Pharmaceutical compositions

In another aspect, the invention relates to pharmaceutical formulations of a
compound of formula I or II intended for the treatment of proliferative

diseases. The formulations of the present invention, both for veterinary and



wherein R1, R6, X3, Y3, and n are as i ndi cat ed above, and B is a |eaving

group, such as d, Br or I. In addition R6 and X3 may optionall '
protecting groups. 30 The reaction of a conmpound of fornula |||Yﬁ§&k§’lﬁR2006

conpound of wi®dznsréeo1l V 1- 1 NOVEMBER 2006 WD 03/097601 11 nmy be perforned
in a solvent-free environment or in an_jnert solvent such as acetonitrile

at a tenperature between roomte[rperatlt?r_e and 150C to afford a conpound of
formul a | fopbpmagl medispt ése, comprige aftive 1asedipAls INFsap@tios WHR aconpounds of

formul a | Yrar@akaoenify ek btadid l:éﬁreat%@@bpﬂauameotr&rranarmuw net hods wel |
known to persons art. A

[ ILled in the en n W1 onpounds ,of forrmula IV
may be pré'b%[’regtf"ﬁgsr %l@tciaF@Frés TSt & &Eﬁ%}oﬁﬁ*’?% dPﬁ—ﬁFée{}sﬁ@?Rﬁ!f@q [V] wherein
R6 and X3 caffpadible Maticaeasthien ifgreddnds b¥thavférimdatonpandchorf 15 fornula Vi
OR and_B are as indicated above. The reaction

bet wee | ;beq%ﬁﬂé/hﬁ%gftwg‘%ﬁéligﬁﬁy"?ﬁﬂf'a conpound of fornula VI may be
performed at a tenperature between roomtenperature and - 70C in an inert
R T e LR A
chl ori ne fhg fiwenulptiopaCedvénienidpcs idogage aoitpafuntbrofuléidemeoatam |

between 0.07 mg and 1 g of a compound of formula I or II.
10

By the term "dosage unit" is meant a unitary, i.e. a single dose which is

capable of being administered to a patient, and which may be readily

handied and packed, remaining as a physically and chemically stable unit

dose comprising either the active material as such or a mixture of it with
15  solid or liquid pharmaceutical diluents or carriers.

The formulations include e.g. those in a form suitable for oral (including

sustained or timed release), rectal, parenteral (including subcutaneous,

intraperitoneal, intramuscular, intraarticular and intravenous), transdermal,
20 ophthalmic, topical, nasal or buccal administration.

The formulations may conveniently be presented in dosage unit form and
may be prepared by any of the methods well known in the art of pharmacy,
e.g as disclosed in Remington, The Science and Practice of Pharmacy, 20

25 ed., 2000. All methods include the step of bringing the active ingredient into
association with the carrier, which constitutes one or more accessory
ingredients. In general, the formulations are prepared by uniformly and
intimately bringing the active ingredient into association with a liquid carrier
or a finely divided solid carrier or both, and then, if necessary, shaping the

30 product into the desired formulation.

Formulations of the present invention suitable for oral administration may
be in the form of discrete units, such as capsules, sachets, tablets or
lozenges, each containing a predetermined amount of the active ingredient;
35 in the form of a powder or granules; in the form of a solution or a
suspension in an aqueous liquid or non-aqueous liquid, such as ethanol or
glycerol; or in the form of an oil-in-water emulsion or a water-in-oil
emulsion. Such oils may be edible oils, such as e.g. cottonseed oil, sesame

oil, coconut oil or peanut oil. Suitable dispersing or suspending agents for



~X3 0R6YM [VII] 30 0 wherein R6 and X3 are as indicated in fornula IV
and M+ is a suitable netal kation, e. g. an alkalinetal kati o NOVEMBER 2006
tertiary aﬂ{g‘%%gq with a conpound of formula VIII 1} NOVEMBER 2006 WO
03/ 097601 le) Cl VIIl wherein R is as indicated above and X is

i odo, bronmo or chiorosul fonyloxy. 5 ¥he reaction between VII and VIII may
be perf oramedus suspandiand mcﬁxmde/eyntheaucdn mumil wehisys$ fabr antriagecantha suit abl e
t enperatu g r t ISl bronpb. When X is
chi or osul ! inriﬂ%gk?/cﬁaé e(ryeqé{"c |§§ﬁjrrr§ cggl?()x Y%ﬁgélghg'ege'g 'gée transfer

condi ti onmealsyld@bd@?’od)e‘d’dmxmoﬁylmétbvlccll@@mwdfakvwr@m’ﬁ llugse, 864 (1984).

Compounds, da%omw%a Pk iRy IOl abhd %ﬁ&é&% FRYediEntd ARSTALSBA 1 ntO the

corres I ng co reaction w ium i odi de
in ac on@dmrmat@e@d)rn thg fasm anméisacﬁ#%uaﬂsoropaﬂ‘t@f mulae V, VI, VII, VIII
are either known fromthe Iliterature or may be prepared by rrethods wel |
known to persons skilled in the art. 20 Conpounds of fornula Il are known

from t he Aitallehimmebampdealy semphesing e "W’%lﬁ? threchivetingrefie™Mods di scl osed:

in, for i&sticE, with 0vebré@dre aM@s@Sv‘yBﬂﬂgélédleM@ %%hﬁ:’-lrééé‘ed WBI@@/ n%é§t44 WO
98/ 54145, WO 00/ 6%%59 and WO 00/ 6156 Ah n‘g gu |, provided
that R4 iR2¢ R{RRUBEEPYRAMRESSHHy Bt f’e';d”talb}ﬁ pachigee bhe 855\5‘?1&?91’& feE)base of

formuoa lin $yreerBowingFobmssictitasom polvdar or granules, optionally mixed by a
binder, such as e.g. lactose, glucose, starch, gelatine, acacia gum,
tragacanth gum, sodium alginate, carboxymethylcellulose, methylcellulose,
hydroxypropylmethylceliulose, polyethylene glycol, waxes or the like; a
lubricant such as e.g. sodium oleate, sodium stearate, magnesium stearate,

15 sodium benzoate, sodium acetate, sodium chloride or the Ilke a
disintegrating agent such as e.g. starch, methylcellulose, agar bentonite,
croscarmellose sodium, sodium starch glycollate, crospovidone or the like or
a dispersing agent, such as polysorbate 80. Moulded tablets may be made
by moulding, in a suitable machine, a mixture of the powdered active

20 ingredient and suitable carrier moistened with an inert liquid diluent.

Formulations for rectal administration may be may in the form of
suppositories in which the compound of the present invention is admixed
with low melting water soluble or insoluble solids such as cocoa butter,

25 hydrogenated vegetable oils, polyethylene glycol or fatty acids esters of
polyethylene glycols, while elixirs may be prepared using myristyl palmitate.

Formulations suitable for parenteral administration conveniently comprise a
sterile oily or aqueous preparation of the active ingredients, which is

30 preferably isotonic with the blood of the recipient, e.g. isotonic saline,
isotonic glucose solution or buffer solution. The formulation may be
conveniently sterilised by for instance filtration through a bacteria retaining
filter, addition of sterilising agent to the formulation, irradiation of the
formulation or heating of the formulation. Liposomal formulations as

35 disclosed in e.g. Encyclopedia of Pharmaceutical Technology, vol.9, 1994,

are also suitable for parenteral administration.



conpound of forrmula | in an appropriate inert solvent, e.g. dichloronethane,
Wi th a suitable base, e.g. aqueous sodi um bi carbonate. The frg ﬁﬁ@ﬁm@kRzmm
formula Il may be reconverted into a salt of fornmula | by 30 treatlng

sol uti on of ¥08¥MY6RInd of fornmula Il in an appropriate inert solvent, e.g.
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I ndi cat ed
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other -sher AaguhlmaliBARAMHRMs(Rby bR hirbiAIdrS) pBURl dica paegeptabl e” in the
sense of being conpatible he ot I ngredi ents of the fornul ati ons
and not 5 deleterious to the recipient thereof Conveniently, the active

| ngr edi entF&ﬂ{mam&%ss.jltm%phﬂQw@ BrRisghtioffmay R ihothELioRkl &M
Conveniently, a dosage unit of a formulation contai r}a bet ween 0.07 ng and 1
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unitary, imerogrystalighe felasefortixgmpls, incRaBHA afarbsqlm@@dm nistered to a
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i luents arriers. rul ati ons incl.ude ..,those in a formsuitable
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(1 ncl udi ngfos wWiphtitaamdo Bdministiati@per i t oneal , i ntramuscul ar, intraarticul ar and
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15 Formulations suitable for topical or ophthalmic administration include liquid
or semi-liquid preparations such as liniments, lotions, gels, applicants,
oil-in-water or water-in-oil emulsions such as creams, ointments or pastes;

or solutions or suspensions such as drops.

20 Formulations suitable for nasal or buccal administration include powder,
self-propelling and spray formulations, such as aerosols and atomisers.

In addition to the aforementioned ingredients, the formulations of a
compound of formula I or II may include one or more additional ingredients

25  such as diluents, buffers, flavouring agents, colourant, surface active
agents, thickeners, preservatives, e.g. methy! hydroxybenzoate (including
anti-oxidants), emulsifying agents and the like.

In the systemic treatment using the present invention daily doses of from
30 0.001-500 mg per kilogram body weight, preferably from 0.002-100 mg/kg
of mammal body weight, for example 0.003-20 mg/kg or 0.003 to 5 mg/kg
of a compound of formula I or II is administered, typically corresponding to
- a daily dose for an adult human of from 0.01 to 37000 mg. However, the
present invention also provides compounds and compositions intended for
35 administration with longer intervals, e.g. every week, every three weeks or
every month. In the topical treatment of dermatological disorders,
ointments, creams or lotions containing from 0.1-750 mg/g, and preferably
from 0.1-500 mg/g, for example 0.1-200 mg/g of a compound of formula I
or II is administered. For topical use in ophthalmology ointments, drops or



20 ophthal mc, topical, nasal or buccal admnistration. The formulations may -
conveniently be present ed in dosage unit formand may be prepat ROVISMBBK 2006
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as caﬁsulczfsfprrsal@tieosll pertbdetagearnit.l ozenges, each contai ning a predetern ned
amount of the active ingredient; 35 in the formof a powder or granules; in
the formof a solution or a suspension in an aqueous |iquid or non-aqueous
|i quid, dichpegfersedampbodimenygl theeinyention previdRe PhaFmaesutigaloi | -i n- wat er

enul si on Qi @os‘t’t%r%rcdrﬂpﬂbmg aeE'M‘InEbQﬁ‘d og%tﬂbhsornﬁ}fn%nﬁﬁh@ﬂt&t @ifhS, such as
e.g. cottonseed oil, sesame oil, coconut oil eanut oil. Suitable
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agueqRs Ssfeitk G profiferaitive AkREEE. I&a%pl@@bﬂe&hpguﬁas gyed imgnd ragacant h,
al gi nate, acaci a, dextran, sodi um carboxynethylcellul ose, gelatin,

met hyl cel reatsent of Pisarativs ¢iseases Whigh rﬂﬁtssb@ umﬂdm%trow hcel I ul ose,
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adm ni st er in the form of Ftbo us electuargbr pate tabl et may be
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or nore sleesgdnydandnenyein; saufonbicsseaxdrablan sidavybicing mpiteppciagd by
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free-T1 owi'ng
carmustine, chlorambucil, cisplatin, cyclophOSphamlde dacarbazme,

ifosfamide, lomustine, mechlorethamine, melphalan, procarbazine and
thiotepa; antimetabolites such as cladribine, cytarabine, floxuridine,
fludarabine, fluorouracil, hydroxyurea, mercaptopurine, methotrexate,

20 gemcitabin, pentostatin and thioguanine; antimitotic agents such as
etoposide, paclitaxel, teniposide, vinblastine, vinorelbin and vincristine;
hormonal agents, e.g. aromatase inhibitors such as aminoglutethimide,
corticosteroids, such as dexamethasone and prednisone, and luteinizing
hormone releasing hormone (LH-RH); antiestrogens such as tamoxifen,

25 formestan and letrozol; antiandrogens such as flutamide; biological
response modifiers, e.g. lymphokines such as aldesleukin and other
interleukines; interferon such as interferon-a; growth factors such as
erythropoietin, filgrastim and sagramostim; differentiating agents such as
vitamin D derivatives, e.g. seocalcitol, and all-trans retinoic acid;

30 immunoregulators such as levamisole; and monoclonal antibodies, tumour
necrosis factor a and angiogenesis inhibitors. Finally, ionising radiation,
although not readily defined as a compound, is heavily depended on in the
treatment of neoplastic diseases, and may be combined with the compounds
of the present invention. Due to the severe side effects often experienced by

35 patients receiving anti-neoplastic treatment it is often desirable also to
administer therapeutics which are not in themselvés anti-neoplastic, but
rather help relieving the side effects of anti-neoplastic therapy. Such
compounds include amifostin, leucovorin and i::esna.
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For mul at i ofh¢ gasnbinabipp|cogmasiians af 'if’@nprﬁﬁ?ntb@Vﬁﬁvoﬂn t he form of
supposigories in which the conpound of the present invention is adm xed

with low nelting water soluble or insoluble soli gs such as cocoa butter, 25
hydr ogenat Eds\?éﬁtfita&ﬁﬂéh?)'f fhe coppination «mepesiyen Pl Hhe Presapt dpyentionst ers of

pol yet hyl emay Heygivided\é heixBlreXiof $here¥mBBuRAESBREE Undividithl T FripdlNitis
palmtate. _Fo }at l.ons suitable for Ezrent eral adm_pistrat.i on conveniently

conprise ante} Of SHNIFaBFOYR) QB S PHER) ZHFIDISH b ﬂ%"ﬁ%ﬁ"f' inithgr edi ent s,

which is 3€apabéitessade askﬂil@ﬁoﬂiﬂy@lmﬁi br vaeeriloreh ©f dédige tReé Phtehials én .
i sotonj.c saline ucose solution or buffer solution. The

formul i o%FWt'BbaaE‘dWéﬁﬁ gﬂt ©9'8%erilised by for instance filtration

through a bacteria retaining filter, addition of sterilising agent to the

formul at oy 5 (LG Ag BLEAR, Ble WiRel BB 10D RENSEL: AB,hq the Formil ati on

Li posonal P AT SRS scl'osed Th e. cycl ope
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compound o presented as a preparati on,
e.g. al¥reexopdsingd S@Wﬁé\dndwﬁlf@"rm'iﬂé Irefaldi Whiddi sypoeRd imhydrodysedi | e sol vent

i mredi at el Yo Rh i &S administration to provide a compound of formula 111, in
an amount sufficient to effect treatment or amelioration of said proliferative
disease or condition, optionally together with another anti-neoplastic
compound and/or ionising radiation.

20
In particular, proliferative diseases or conditions to be treated by the
present method include a variety of cancers and neoplastic diseases or
conditions including leukaemia, acute myeloid leukaemia, chronic myeloid
leukaemia, chronic lymphatic leukaemia, myelodysplasia, multiple myeloma,

25 Hodgkin’s disease or non-Hodgkin’s lymphoma, small or non-small cell lung
carcinoma, gastric, intestinal or colorectal cancer, prostate, ovarian or
breast cancer, brain, head or neck cancer, cancer in the urinary tract, kidney
or bladder cancer, malignant melanoma, liver cancer, uterine or pancreatic
cancer.

30
Cyanoguanidines are also believed to be useful in the treatment of
inflammatory diseases. In one aspect, the invention thus provides a method
of treating inflammatory diseases, the method comprising administering to a
patient an effective amount of a compound of the present invention, either

35 alone or in combination with other therapeutically active compounds.

The invention also relates to the use of compounds of formula I or II,
optionally together with other anti-neoplastic compounds, as indicated
above, in the manufacture of medicaments. In particular, said medicament
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are not in any way intended to limit the scope of the invention as claimed.

20
EXAMPLES

For 'H nuclear magnetic resonance (NMR) spectra (300 MHz) and 3C NMR
(75.6 MHz) chemical shift values are quoted relative to internal

25 tetramethylsilane (6=0.00) or chloroform {(§=7.25) or deuteriochloroform (&
=76.81 for 13C NMR) standards. The value of a muitiplet, either defined
(singlet (s), doublet (d), triplet (t), quartet (g)) or not (broad (br)), at the
approximate midpoint is given unless a range is quoted. The organic
solvents used were anhydrous.

30

Preparation 1
Chloromethy! 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate
Pyridine (3.22 ml) was added to an ice-cold solution of 2-(1-(tert-

35  butoxycarbonyl)-4-piperidyl)-ethanol (7.6 g) in dichloromethane (33 ml)
followed by chloromethyl chloroformate (3.23 ml) at such a rate that the

temperature was kept below 10 °C. After stirring overnight at room
temperature the reaction mixture was washed twice with 0.5 M HCI foflowed
by water and aqueous sodium bicarbonate. The organic phase was dried

40 over magnesium sulfate, filtered and evaporated in vacuo to yield the title
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unit. In acommmflmdesiaerrdbmdﬂemrtm the i nventi on provides phar nmaceuti cal

conposi ti oSy u o] on with
one or nor gﬁoﬁﬁn@é@érrraco 2313%61?92/ %cztsl rrpoun@é r@_ﬁ

treat ment b¥Spk 6D|(frer at) ve.48i(sedbigsl. 1Exémpl2€§s of corrpounds used |n the
treatnent of proliferative diseases which my be used together with
conpounds of the present invention include S-triazine derivatives such as
al tret &am rreparatiofe? such as asparagi nase; antibiotic agents such as
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am nogl utethim de corticosteroids, such as dexanet hasone and predni sone,
and |utei ntzin . hor,mone rel easi ng hor mone (LH-RH); antiestrogens such as
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bi ol ogi cal Chibes b 3 & gesl euki n and

OtNer 1o/ N SLbEK BEBEcbbS LA ARaBHE @Sout%sg{.ﬁ{}ﬂw growh factors such

as erythropol m:l ating agents such
as butoxycarbonyl) 4 piperidyl- methanol for 2-(1-(tert-butoxycarbonyl)-4-

piperidyl)-ethanol. Light yellow oil.
'H NMR (CDC!3) & = 5.73 (s, 2H), 4.13 (d, 2H), 4.09 (d, 2H), 2.71 (d, 2H),
1.88 (m, 1H), 1.71 (d, 2H), 1.45 (s, 9H), 1.21 (m, 2H)

20

Preparation 4

Iodomethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethy! carbonate

Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate (4.9
g) was added to a solution of sodium iodide (9 g) in acetone (20 ml). After
25  stirring at 40 °C for 2.5 hours the reaction mixture was cooled to room
temperature, filtered and evaporated in vacuo. The residue was taken up in
dichloromethane, washed with aqueous sodium bicarbonate and sodium
thiosulfate, dried over magnesium sulfate, filtered and evaporated in vacuo.
Purification on silica gel with hexane/ethyl acetate (2:1) as eluent gave the
30 title compound as a light yellow oil.
'H NMR (CDCl3) & = 5.95 (s, 2H), 4.28 (t, 2H), 4.09 (d, 2H), 2.69 /(t, 2H),
1.75-1.50 (m, 5H), 1.45 (s, 9H), 1.13 (m, 2H)

Preparation 5

35 Iodomethy! 1-(tert-butoxycarbonyl)-3-piperidyl-methyl carbonate

Prepared as described in Preparation 4 but substituting chloromethy! 1-(tert-
butoxycarbonyl)-3-piperidyl-methyl carbonate for chloromethyl 2-(1-(tert-
butoxycarbonyl)-4-piperidyl)-ethyl carbonate. Light yellow oil.
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aspect, the invention relates to a method of treating or ameliorating
proliferative di seases or conditions, the nethod conprising adm nistering,
to a pati¥BRAEAKIONLd t hereof, a pharnaceutical conposition 15 conprising a
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occurred during cooting and chloromethyl chloroformate (1.6 ml) was added

to the stirred suspension at such a rate that the temperature was kept below
-50 °C, After stirring for 2 hours below -50 °C the cooling bath was removed
and the temperature was allowed to rise to room temperature. The mixture
20 was washed twice with 0.5 M HCI followed by water, aqueous sodium
bicarbonate and saturated sodium chloride. The organic phase was dried
over magnesium sulfate, filtered and evaporated in vacuo to yield the title
compound as a colourless oil. l
'H NMR (CDCl3) & = 5.73 (s, 2H), 4.52 (br, 1H), 4.22 (t, 2H), 3.10 (q, 2H), 1.69
25 (m, 2H), 1.44 (s, 9H), 1.55-1.20 (m, 10H)

Preparation 8

Iodomethyl 8-(tert-butoxycarbonvlamino)-1-octyl carbonate

This compound was prepared as described in Preparation 4 but substituting
30 chloromethy! 8-(tert-butoxycarbonylamino)-1-octy! carbonate for
chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate. Light
yellow oil.
'H NMR (CDCl3) & = 5.95 (s, 2H), 4.51 (br, 1H), 4.21 (t, 2H), 3.10 (q, 2H), 1.68
(m, 2H), 1.44 (s, 9H), 1.55-1.20 (m, 10H)
35
Preparation 9 .
Chloromethyl N- tert-butoxycarbonyl-4-piperidylcarboxyiate
To a solution of N- tert-butoxycarbonyl-4-piperidyl-carboxylic acid (6.4 g) in
dichloromethane (30 ml) was added water (30 ml), sodium bicarbonate
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Preparation 11

1-[2-[1-{tert-Butoxycarbonyl)-4-piperidyll-ethoxy-carbonyloxymethyi]-4-

[N'-cyano-N"" -(6-(4—chlorophenoxv)-1-hexv|)-N-quanidino]-pvridinium
iodide. '

20 Iodomethyl 2-[1-(tert-butoxycarbonyl)-4-piperidyl]- ethyl carbonate (5 g)
was added to a hot solution of N-(6-(4-chlorophenoxy)-1-hexyl)-N"-cyano-
N' " -(4-pyridyl)-guanidine (2.8 g) in dry acetonitrile (110 ml) followed by
reffux for 20 minutes. After cooling to room temperature and concentration
in vacuo, the title compound crystallised and was isolated by filtration.

25 Recrystallisation from acetonitrile gave the title compound as light yellow
crystals.
'H NMR (CDCl5) & = 11.24 (br, 1H), 8.58 (d, 2H), 8.24 (br, 2H), 7.81 (br, 1H),
7.20 (d, 2H), 6.82 (d, 2H), 6.19 (s, 2H), 4.26 (t, 2H), 4.08 (d, 2H), 3.94 (t, 2H),
3.77 (a, 2H), 2.67 (t, 2H), 1.78 (m, 4H), 1.64 (m, 4H), 1.52 (m, 5H), 1.44 (s,

30 9H), 1.14 (m, 2H)

Preparation 12

cvano-N" ' -(6-(4-chlorophenoxy)-1-hexyl)}-N-quanidino]-pvridinium iodide.

35 Iodomethyl 1-(tert-butoxycarbonyl)-3-piperidyl-methyl carbonate (5.4 g)
was added to a hot solution of N-(6-(4-chlorophenoxy)-1-hexyl)-N"-cyano-
N " -(4-pyridyl)-guanidine (2.8 g) in dry acetonitrile (110 ml) followed by
reflux for 20 minutes. After cooling to room temperature and concentration
in vacuo, ethyl acetate was added and the title compound crystallised and



wel | known to the practising physician. The conpound may be adm nistered 10
either orally or parenterally according to different dosing scANQYEYBERZ06
daily or wybhzoeglly intervals. In general a single dose will be in the '
range fromO.1 to 400 ng/ kg bodyweigbt. Parenterally, the conpound nmay be

admi ni st eged j@tatdd M frdtior- Réchﬁ‘st‘é‘ﬂfslaﬂ@n %%?etf@laéi@tﬂbsdﬁeec%e%u@nce) or iIn

di vided doses two or nore tines a day or preferably as an intravenous 15
i nf usi on. CorAROYHl BRIIBBhYRROWEEStRISed in further detail in the fol |l owing

exarrplt es WhngR (c@tg()]I oL 1102800, 8rsve(acliﬁqi) tgoR7 (¥, 2HY, hnfsqapeu-gt t he (MR
i nvention_as claine or n resaqnance
spectra (é@@ ( '5') én%lz i‘%@"ﬁﬁg 19( éa 25t (ﬁfné'h ?aﬁl;“ gﬁ% #/§I7 e quoted
rel atisve $.@oi(m, ezrmaiz 935(n’6 eIH)aaemyh,suH)arzeod 848. G0) 11H), ClM4J(sQf9®|I)m (8=7.25) or
deuterioc I rof =76.81 for 13C NVR) standards. The value of a

mul tiplety: deflned (singlet (s), doublet (d), triplet (t), quartet
(qg)) or not (broad (br)), at the approximate m dpoint is given unless a

range is ﬂuot ect TP? organi ¢ solvents used were anhydrous. 30 Preparation 1

Chl or onret ert but oxycar bonyl ) - 4- pi peridyl) - et hyI car bonat e
Pyri di ne 14 Butg gl 3 : % 2

put 0Xe ara;ym A-gl (QleEbl%}‘éaher hézv&.\aaus&d%o%mﬁﬁ}m&&dgﬁ ")
ol | owed By chrorometnyl a rate thnat

t enper at u}oeiwmhklebt(temmxxpma@owlﬁélrpmerldvh n@tbviercnrlgmatat(iargr)ms
tenperat ug déo“ﬁ:é%@’sbm jof ¢t W—?sl’(ﬁscm&%&}ﬁgn&’wcf—ﬁ@x&h Q: 2yMh B - £.01 I oved

by water and aqueous sodi um bi carbonat e. gani ¢ phase ‘was dried 40 over
nmagnesi um&ayfi vlé—gtfaunvc!'efeéd Bnid @’\Ya?ﬁﬁt%'é’del(ﬂ59&60601'6W9F1é?yd"9cfh1é< fortle IT
NOVEMBER 20 08inutl. AQeleP66Rdg to room temperature and concentration in vacuo,

15 ethyl acetate was added and the title compound crystallised and was
isolated by filtration as a light yellow powder. o
'H NMR (CDCl3) & = 11.25 (br, 1H), 8.57 (d, 2H), 8.25 (br, 2H), 7.96 (br, 1H),
7.19 (d, 2H), 6.83 (d, 2H), 6.19 (s, 2H), 4.12 (br, 2H), 4.06 (d, 2H), 3.93 (t, 2H),
3.77 (t, 2H), 2.69 (t, 2H), 1.93-1.48 (m, 11H), 1.45 (s, 9H), 1.18 (m,2H)

20 '
Preparation 14

1-I8-(N-tert-Butoxycarbonylamino)-1-octyloxy-carbonyloxymethyl]-4-[N" -

cyano-N'"-(6-(4-chlorophenoxy)-1-hexyl}-N-guanidinol-pyridinium iodide.

Iodomethyl 8-(tert-butoxycarbonylamino)-1-octyl carbonate (5.47 g) was

25 added to a hot solution of N-(6-(4-chlorophenoxy)-1-hexyl)-N"-cyano-N""-
(4-pyridyl)-guanidine (3.16 g) in dry acetonitrile (140 ml) followed by reflux
for 20 minutes. After cooling to room temperature the title compound
crystallised and after further cooling in ice the crystalline product was
isolated by filtration.

30 *C NMR (CDCl3) § = 157.7, 156.0, 154.9, 153.8, 143.8, 129.2, 125.2, 115.8,
114.4, 80.4, 79.1, 70.5, 68.0, 43.0, 40.5, 30.0, 29.2, 29.0, 28.9, 28.4, 28.2,
26.6, 26.3, 25.4, 25.4

Preparation 15

35 1-[1-(tert-Butoxycarbonyl)-4-piperidyl-carbonvloxymethvi1-4-[N " -cyano-

N -(6-(4-chlorophenoxy)-1-hexyl)-N-quanidino]-pyridinium_iodide.

- Jodomethy)] N-tert-butoxycarbonyl-4-piperidylcarboxylate (6.52 g) was
added to a hot solution of N-(6-(4-chlorophenoxy)-1-hexyl)-N"-cyano-N""-
(4-pyridyl)-guanidine (4.38 g) in dry acetonitrile (170 ml) followed by reflux



19 conpound as a colourless oil. 1H NWVR (CDCI3) S = 5.73 (s, 2 4. 28 (t
2H), 4.09 (d, 2H), 2.69 (t, 2H), 1.75-1.50 (m 5H), 1.45 (s, 9‘%1‘30‘11.3?@‘?%}1?006
2H) 5 Prepa {’:ﬁ@ é1Chl oronet hyl 1-(tert-butoxvcarbonyl)-3

-i)iperidyl- | carbonate Prepared,gs described in Preparation 1 but

bsti t ut t -
subst T g b PSSR R el . o,
NI\/R ( CDCl 3ya&uotie T8e (compdidnd c;l'yit‘all@md &d) aftdr BirBherscaoling2i)ice 30€0- 2. 60 (m

2. 00- %Ty@?al%ﬁréelp?k%uctngéls() ategl_I%y' f}llgra%%n( m 2H) Preparation 3

ChI ororreth ut oxycar bonyl eridvl -net hyl carbonate 15
Prepared a Cdé"é%r(CB@H)laﬁ—Rﬂép%rléﬁ Bnl5H. Ebljt54551b1§t3| 243G 129.Bet25.2,

but oxycar b lo) | BB I a bl-gter ) -4-

o per.?l)‘ig%‘ﬁé%ﬁ?‘g B T o s 14y R PSR LY ) a1
(d, 2H, 4.09 (d, 2H, 2.71 (d, 2H), 1.88 (m 1H, 1.71 (d, 2H, 1. 45 (s,
9H, 1.21 (m 2H) 20 Preparation 4 |odonethyl
2-(1-(ttert-butoxycarbonyl)-4-piperidvl)-ethyl carbonate Chloronethyl

2-(1- (tertiﬁaﬁ_‘@l@iar bonyl ) - 4-pi peridyl)-ethyl carbonate (4.9 ¢g) was added
to a sol ut homp-pf-pRAGHAYT 'e@lﬁ’d@ecér%oﬂ)ndxln@ﬂ%@ﬂﬁﬂ(lﬂbvﬁhb NAfigr(425 stirring

at 40 C for 2 5 hours the reactlon m xture was, cool ed to r(&om terrperature

filtertdy akBlosyRb -Nsguapidinod-pvaidiniym ch hlorid

di chl or orretL\fwmonNas cht Y\ll-t(her@ibtﬁteidﬁca‘i@&iwmbp@%hE?ﬂaét&o&Od sodi um
thi osul fate bdr| d over 'ﬁg\,f tum sul fz %t&ere and e a]gorat d in vacuo.
Puri ficat i GATBSRYOYTREtA{ 3N h-a¥aRas %‘f” 2 8"?’2‘.’&;{' Y rent gave
t he 30 titlgaasidimdupygtidiaian liodide (31e5b Ig())\m didhlorohhdiiven¢ CBCIm)) Vassiml@m (s,
2H), 4.28 (N th ar'fQ:Xcess o% a(qer%EDs’odlu % éarbonaH}a 'and sodium thiosulfate. The
15 organic phase was dried over magnesium sulfate and filtered. After

A

concentration /n vacuo to about 15 mi the clear filtrate wa‘;\cboled in ice
with stirring and treated with an excess of hydrogen chloride in ether. The
ice bath was removed and after stirring for 4 hours, the solvent was
removed /n vacuo. The residue crystallised upon addition of ethanol and
20  after recrystallisation from methanol/ether the title compouna was obtained
in the form of nice colourless crystals.
*H NMR (DMSO) & = 12.10 (br, 1H), 9.18 (br, 2H), 8.94 (br, 1H), 8.75 (d,
2H), 7.58 (br, 2H), 7.31 (d, 2H), 6.95 (d, 2H), 6.22 (s, 2H), 4.20 (t, 2H),
3.96 (t, 2H), 3.41 (m, 2H), 3.19 (m, 2H), 2.78 (q, 2H), 1.86-1.25 (m, 15H)
25

Example 2
1~[3-Piperidyl—methoxy-carbonvl_oxvmethvll-4—(N‘ -cyano-N" " -(6-(4-chloro-

phenoxy)-1-hexyi)-N-guanidinoi-pyridinium chloride, hydrochloride.

A solution of 1-[1-(tert-butoxycarbonyl)-3-piperidyl-methoxy-carbonyloxy-
30 methyl]-4-[N" -cyano-N" " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-
pyridinium iodide (1.7 g) in dichloromethane (60 mil) was shaken with an
excess of aqueous sodium bicarbonate and sodium thiosulfate. The organic
phase was dried over magnesium sulfate and filtered. After concentration in
vacuo to about 15 ml the clear filtrate was cooled in ice with stirring and
35 treated with an excess of hydrogen chloride in ether. The ice bath was
removed and after stirring for 4 hours, the solvent was removed in vacuo.
The residue crystallised upon addition of ethanol and after filtration and
recrystallisation from methanol/ether the title compound was obtained as

colourless crystals.



1.75-1.50 (m 5H), 1.45 (s, 9H), 1.13 (m 2H) Preparatlon 5 35 10do
1-(tert-butoxycarbonvl)-3-piperidyl-nethyl carbonate Prepar edl %@OXM\}%@&%

in Prepara?; PRd7dgyt substituting chloronethyl 1-(tert- butoxycarbonyl)-
3- pi peridyl-nethyl carbonate for chlorgnethyl 2-(1-(tert-

2006 W0 O3B ERIS85 % 1 kil %ai??v”aé%?g%ziﬁ A
4.0-3.75 (731 @H)2H)3606-(8, @88),(6rR4 (&1H), 2.0801,. BA), 3Gr96 @HRH),13.45 (bs, 9H), 1.29
(m 2H) Pr, aé‘i‘?sr(g @ 5. é@ﬁr‘?ﬁ%ﬁ}‘dﬁ 18 (b A4, L.85-4.13 (m

1-(tert-bu xyca pér carbonate’ 3rH%pared as descri bed
i n Preparation 4 but substltutl ng chl ororret hyl 1-(tert-

but oxygar gQahle 4- pi peri dyl -nmet hyl carbonate for chloronethyl 2-(1-(tert-
but oxycar bon [ )-ZI pI] peri dyI ) - eé hylocar b%n?te Li ght yeI | ow oi | . 1 1H NVR

(CDCl 3) 8l={%Pperidyl-npethoxy-cagbgny! A®-(4-¢ 1.87 10
(m SH), i n&rﬁ@m(éﬁloﬁh& ﬁ’ @r%ﬁ%trid‘én 7 Chloromethyl -
8- (tert-butoxycar -1-0 tion of pyridine (1.57

n) and 8A(5t°é‘|‘tt'°’bl9f 6ché§%’B F%?ﬁicﬁfﬂo"Yl)ﬁﬁtde%'f'dyll@eE'ZP’@’) C?W"BV %Mor onet hane
(40 nl) V\/&$etﬁ9lql41f!Nl Dcy@larrﬁé-NCE-(G @’@ﬁlb%ﬁlﬁnb&?) 1oasw|mdgdamdm1000| ing and
chl ororret h chl or of oc{ iﬂ % gg t| rred suspenS| on at
such 3% aP ”FH‘é‘t'mt'H@ ererﬁpg? dicd E“eﬁ'é?ﬂe 98% wa§§ eﬂf"’f' tirring for 2
hours bel extessbfGduedus@adiurg biairbongte areindatidm &n@lsalfaeelemmer@m e was
allowed to,rise_to Womte erature twice with

0.5 M Ha PPBIT Sasdr S Gt O B T B AR R R Y e
sodi um chivecialto abbet d5 galnill"re ghasklitrede vdisi abled weicemsighessirting snldf at e,

filtered an %tf&’@cﬁt‘?{% el Lk ¥PfHRob ¥hidkideliR%thbt. he RABRHIAS 2

col ourl ess
15 removed and after stirring for 4 hours, the solvent was removed in vacuo to

yield the title compound as a colourless foam.

'H NMR (DMSO) & = 12.05 (br, 1H), 9.19 (br, 2H), 8.93 (br, 1H), 8.78 (d,

2H), 7.65 (br, 2H), 7.31 (d, 2H), 6.95 (d, 2H), 6.24 (s, 2H), 4.50 (d, 2H),

3.96 (t, 2H), 3.42 (q, 2H), 3.22 (d, 2H), 2.82 (m, 2H), 1.8-1.25 (m, 13H)
20

Example 4
1-[8-Amino-1-octvloxy-carbonyloxymethyll-4-[N’ -cyano-N""-(6-(4-

Prepared as described in Example 1 but substituting 1-[8-(N-tert-

25 butoxycarbonylamino)-1-6cty|oxy-carbonyloxymethyl]-4-[N‘ -cyano-N" " -(6-
(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide for 1-[2-[1-
(tert-butoxycarbonyl)-4-piperidyl]-ethoxy-carbonyloxy-methyl]-4-[N" -
cyano-N" ' -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide.
Light yellow crystals.

30 CNMR (DMSO) & = 157.4, 154.9, 153.0, 144.9, 129.1, 123.9, 116.1, 115.0,
112.7, 80.1, 68.9, 67.6, 42.1, 28.3, 28.2, 27.7, 26.7, 25.7, 25.6, 25.0, 24.8

Example 5
35 1-[4-Piperidyl-carbonyloxymethyl]-4-[N -cvano-N""-(6-(4-chloro-phenoxy)-

1-hexyl)-N-guanidinol-pyridinium chloride, hydrochloride.

Prepared as described in Example 2 but substituting 1-[1-(tert-
butoxycarbonyl)-4-piperidyl-carbonyloxymethyl]-4-[N" -cyano-N" ' -(6-(4-
chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide for 1-[2-[1-(tert-



1H NWR (CDCI3) 8 = 5.73 (s, 2H), 4.52 (br, 1H), 4.22 (t, 2
oo o8 (m )2H), 1.44 (gs 9H)H? NPT (mH) 10H) PrfaparatH? o&%é&ﬁ"%}&“ﬁh%fm

8-(teft-bu ﬁ§%@§ gﬁnylanino)-l-octyl carbonate This conpound was prepared as
descri bed B ation 4 but substityting 30 chloronethyl

8-(tert- but car bonyl am no) - 1- oct car bonate for romet hyl |
2-(1-(tert®? "58% Bﬁ?b‘én‘b!’)p% ddl'b@? XY SRrEPRYPX AP BN, %O[ |ij¥ﬁ o-Yel Tow oil .
1H NVR ( CO@H3)-chloroph &Poxyg s 1-BEky ) N-gliaaino)-byridihi@h iblide2Brystaliib@ (q, 2H),
1.68 (m 25@ 1.44 (s, 9H), 1.55-1.20 (m 10OH) 35 Preparation 9

Chloronetw q@ tert-but oxycarbonyl -4-piiperidyl carboxyl ate To a sol ution of
N- tert-bulORYMRa(IGBY) -4= (i7Re, 18714, ABALR) XK E; 1261 28.9) ifp.1.n

di chl ok 0 sodi um bi carbonate |f

NO\/EI\/BIER%%?’%\%’I; %ﬂ%%@i 32%192%83\,%%’)£§§65% ‘et rabut yl anmoni um

hydrogensul fate (0.95 g). The mixture was stirred at roomtenperature while

chl oronmethyl chlorosulfate (3.19 m) was added slowy. After stirring for a_

further 30 minutes the organi c phase was separated and evaporated in vacuo
The crude product was distributed 5 between diethyl ether and water. The

organi ¢ phase was separated, dried and evaporated to yield the title

conpound as an oil. F 13C NMR (CDCI3) b = 172.6, 154.6, 79.7, 68.7, 42.8,

40.8, 28.4, 27.5 . Preparation 10 10 | odonet hyl

N-t ert-but oxycar bonyl - 4- pi peri dyl carboxyl ate Prepared as described in

Preparation 4 but substituting chloronethyl N

tert - but oxycarbonyl - 4- pi peri dyl carboxyl ate for chloronethyl 2-(1-(tert-

but oxycar bonyl ) - 4- pi peri dyl )-ethyl carbonate. Light yellow oil.



13C NWR (CDCI3) 6 = 172.6, 154.6, 79.7, 42.8, 41.0, 30.5, 28.4, 27.4 15
Preparation 11 1-(2-f 1-(tert-Butoxvca I3NOVEMBER 2006
rbonyl ) - 4- jkpeidedsdl | - et hoxy-car bonyl oxynmet hyl | -4- f N -cyano-N ' :
- (6-(4-chl orophenoxy) - 1- hexyl ) _N-guanig§ nol - pvri di nium iodide. 20
| odonet hyl LCZ)A &‘JS;](tert- but oxycar bonyl ) - 4- pi peri dyl ]-ethyl carbonate (5 Q)
was added $¥"&™hot sol ution’ of N- (6- (4-chl or ophenoxy) - 1- hexyl ) - N - cyano-

N '-(4-pyridyl)-guanidine (2.8 g) in dry acetonitrile (110 nm) foll owed by
reflux for, 20 m f i room t enperature and concentration

i n vacuo, ]t'he %?P@?B'&Q@Eﬁ;@f‘j@%{s‘{ gﬁﬁlgaeé and was isolated by filtration. 25
Recrystallisation fromacetonitrile gave the title conpound as |ight yell ow
crystals. "H NWR (CDCl 3) 6= 11.24 (br, 1H), 8.58 (d, 2H), 8.24 (br, 2H),

7.81 (br, 1H, 7.20 , 2HJ, 6.82'°(d, 2H ,N6.19 (s, 2H), 4.26 (t, 2H), 4.08
(d, 2H), 3.94X(5t 2Hj 3{Q+( H, 2.67(t, 2H), 1.78 (m 4H), 1.64 (m
4H), 1.52 W YA ), 1yq14 (m 2H) Preparation 12
1-[1-(tert-‘?Butoxvca3 r'bonylh%_- ridyll\f-nethoxy-carbonyl xymethyl | -4-1IN -
cyano-N ' -(6-(4-chl oropheno p@ridi ni um i odi de.

hex@L) - X guaii,di polRa

35 lodonet hyl 1-(tert-butoxycar onyI‘?-B- perinyI - het hyl carbonate (5.4 g)
was added to a hot solution of N-(6-X4-chl orophenoxy)-1-hexyl)-N -cyano- N
"-(4-pyridyl)-guanidine (2.8 g) in CR%/ aggtonitrile (110 m) followed by
reflux for 20 mnutes. After cooling to roomtenperature and concentration
in vacuo, ethyl acetate was added and the title conpound crystallised and IT

NOVEMBER 2006 . 03/0976 2 i spl at ed. iltratipn.,.
Recr yst al NTESIEIDR: 1% Bavetany B BREoE Hislis WP Bbfifisicrtns 11 gne
yel | ow cr ygitadmally substituted with one or more hydroxy, halogen, nitro, amino or

cyano;

X5 is a bond; a straight, branched and/or cyclic hydrocarbon diradical,
optionally substituted with one or more hydroxy, halogen, nitro, amino,
cyano, aminosulfonyl, alkylsulfonylamino, alkylcarbonyl, formyl,
aminocarbonyl or alkylcarbonylamino; a heteroarylene or non-aromatic
heterocyclic hydrocarbon diradical, all of which are optionally substituted
with one or more straight, branched and/or cyclic non-aromatic hydrocarbon
radical, hydroxyl, halogen, amino, nitro, cyano, aminosulfonyi,
alkylsulfonylamino, alkyicarbonyl, formyl, aminocarbonyl or
alkylcarbonylamino;

X3 is a straight, branched and/or cyclic hydrocarbon diradical, optionally
substituted with one or more substituents selected from the group consisting
of hydroxy, halogen, nitro, amino, cyano, aminosuifonyl, alkylsulfonylamino,
alkylcarbonyl, formyl, aminocarbonyl or alkylcarbonylamino; with the
proviso that when Rg is ~NH,, X3 comprises five carbon atoms or more; and
with the further proviso that when n is 0 and R¢ is a heterocyclic ring or ring
system with 3-10 ring atoms, wherein at least 1 ring atom constitutes an
aliphatic amine, X3 may also be a bond;

Y; is a bond, O, S, S(0), S(0),, C(0), NH-C(O) or C(O)-NH;

Y. is a bond, an ether diradical (R’-0-R"”), an amine diradical (R’-N-R"), O,
S, S(0), S(0)2, C(0), NH-C(0O), C(0)-NH, SO,-N(R") or N(R")-SO, wherein R’



"HNWR (CDCI3) S =11.28 (br, 1H, 8.57 (d, 2H), 8.27 (br, 2H), 1é{br,
1H), 7.20 (d, 2H), 6.82 (d, 2H), 6.19 (s, 2H), 4.10 (d, 2H), 349@\(1% BER)2006
3:87 (m 2%,00373?_@“79 (m 2H), 2.93 (m 11-1), 2.71 (m 11-1), 2.00-1.48 (m
11H), 1.44 1.26 (m 2H) Prep ration 13
1-[I-(tert-Butoxycarbonyfl -4-piperidyl rzet hoxy- car bonyl oxynet hyil-4-[N - 10
cyano-N ' ard&’ (arec'ﬁFSP%’ﬁﬂ%ﬁb’xWa'Ehﬁ@kﬂrﬁn?@-‘?&d@fﬂrﬂﬁf@"dﬁ? HFHFum i odi de.
| odonet hyl cdntalidihg -Upitcox yafidinatdms;4- pi peri dyl - met hyl carbonate (9 g) was
added to a hot solution of N (6-(4-chlorophenoxy)-1-hexyl)-N -cyano-N ' -
(4-pyridyl)-guanidine (4 g) in dry acetonitrile (160 m) followed by refl ux
for 20 m Nyie®; After cooling to roomtenperature and concentration in
vacuo, 15 ethyl acetate was added and the title conmpound crystallised and
was isolated by filtration as a light yellow powder. "H NVR (CDClI 3) 6 =
11. 25 (br, R11s hydroger(straighd,, brandited bnd/a@Hyclid aliGy!(bptiordly, 7.19 (d, 2H),
6.83 (d, 2 3.93 (t, 2H), 3.77
(t, 2H). E%B“?ﬁ“%gdzf%%h fidyifog gn (a%mffﬁ{“w‘i‘ ‘%&b%’ raéﬁ%' 1.18 (m2H) 20 -
Preparation 14

1-18- (N-tegl %H%gﬁ&?%f\r BPB enoxﬁl%lleréahgﬁtfé{tﬁw mﬁﬁ&t*? PMH?IW‘Y' l-4-TN -

cyano- N or N- auani | no ridi niumi odi de.
| odonet hyl ssbitvteut%d wthowtar Hmwlsalr’@ism;er\isgtchd ér@mb&lh%igém(rr;cws@)n@vas 25

added to a u r h cyano- N
(4-pyridyl f?gﬁlﬂég. %ﬂé@urbr%f'né\éh{ﬁ(r&d?érﬂﬁa(%%?g{]b?(?ﬂﬂthé@‘ﬁa\éio% ) fo?ll owed by

reflux fofs Zbyﬁ’ﬁol’fﬁ?'é%f omf e?q Zéb(ﬂﬁt'ﬁ@a{')ﬂ spBitutedydtnbalogepn8ydiaxyd conpound

crystall i sega@idr aftw;teﬁcwﬁyfa%pmal/ldig dn(ELpalkbry Fineshainddylskybsodugt was
i sol at ed b\jflltr [% 30 13C NWR ( CDCB) S-lS% 7, 15608 fpé 9, 153.8,
143.8, 129 E“WE%“ YB{Hng;  114.4, 80.4, 79.1, 70.5, 68.0, 43.0, 40.5,
30.0, 29.2. 29.0, 28.9. 28.4. 28.2 26.6, 26.3, 25.4, 25.4 Preparation 15

R4 and Rs are independently hydrogen; a straight, branched\and/or cyclic
hydrocarbon radical, optionally substituted with halogen, hydroxyl, halogen,

amino, nitro or cyano;

Re¢ is an amino group or a heterocyclic ring or condensed ring system with 3-
10 ring atoms, wherein at least 1 ring atom constitutes an aliphatic amine;

A is hydrogen, an optionally substituted, straight, branched and/or cyclic
hydrocarbon radical, hydroxy, halogen, nitro, cyano, heteroaryl,
heteroaralkyl or thiol;

nisOoril; and

Z" is a pharmaceutically acceptable anion, such as chloride, bromide, iodide,
sulfate, methanesulfonate, p-toluenesulfonate, nitrate or phosphate.

2. A compound of the general formula II



35 1-11-(tert-Butoxycarbonyl)-4-piperidyl -carbonyl oxymet hyl | - 4- L p
N ' -(6-(4-chl orophenox-1-hexyl)-Nouanidinol -pyridiniumi odﬁ%diQ%MB%m6 .
| odoret Ry oMod7gédt - but oxycar bonyl - 4- pi peri dyl carboxyl ate (6.52 g) was added
to a hot solution of N (6-(4-chloropfenoxy)-1-hexyl)-N -cyano-N
(4-pyridyl)-guanidine (4.% g) In dry acetonitrile (170 m) foll owed by
reflux 11 NOVEMBER 2006 03/097601 23 for 20 mnutes. After cooling to

roomt enperaturg an conc ntrati
and aft gr fTUf'sTErY N the ¢rystalline product was isol ated by
: I (

filtrati 8n. 13C N | 3) 73.5) 157.7, 154.6, 154. ﬁ 153.9, 143.9,
129.3, 125.2, 5 115.9, 114. X0, C{. 7.X68 X, 43<BR, 40 B 29.2, 28.9,
28.4, 27.6, 26.3, 25.5 Exanpl® 1 Nt N Y, °Y,

2- (4- Pi peridyl)-ethoxy-carbonyl oxynet hy 4t N - cyano-N '-(6-(4 10

chl or o- phenoxy) - 1- hexyl ) - N- ouani di nol - i di nium chl oride, hydrochloride. A

car bony NBSUE A fonkint Ve arth’f’ﬂsyr'%%lfszcha AR T Cmy 1 )

guani di mo] - pyri di ni um i odi de (1.9 g) in dichloronmethane (60 m) was shaken
Wi th an excess of aqueous sodi um bi carbonate and sodiumthiosul fate. The 15
organi ¢ phase was dried over magnesiumsulfate and filtered. After

concent Bat i oA dompaungdaaacordingue cl@mnil arllewbeeein X2iand %t arapbgthcool ed in ice
W th sthgﬁagg and treated with an excess of hydrogen chloride in ether. The
ice bath was renoved and after stirring for 4 hours, the solvent was

r enovedXi i§ 9 sbr@ightT heancher recyshgssaturated erupsatyaded hydrasarkethanol and 20
after rgggu&ga{,\,kths,ﬁgé 909 hrovn ARSAanol /ether the title conpound was obtai ned
in the formof nice colourfess crystals. 'H NVR (DVMBO) 6 = 12.10 (br, 1H),
9.18 (b2 I8y S, §(Quorgrbongdi_ 1) 875 (d, 2H), 7.58 (br, 2H), 7.31 (d, 2H),
6.95 (dRr, Mwl@r%tél@arﬂ]‘%otrﬂoﬂﬂh(& ar%"BptlorﬁlIQGsu(btstltL&HB byodd ot m 2H), 3.19

(m 2H) h'lore subgtqfuenlt_bsélected from ?h e group cl_c?nsstmg of halogen,
trifluoromethyl, hydroxy, C,.,alkoxy, nitro, cyano, C;.shydroxyalkyl or

nin eatio the title conpound crystallised

C,-qalkyl, optionally substituted with halogen, hydroxy, cyano or nitro;
tetrahydropyranyloxy, di?(C1-4 alkoxy)phosphinoyloxy or C;.4
alkoxycarbonylamino;

X3 is a straight hydrocarbon diradical comprising from 1 to 10 carbon atoms;
Rgis ~NH, or piperidyl, attached at the 3 or 4 position to Xs;

R; is hydrogen, straight or branched C;-salkyl, aralkyl or aryl;

A, R4 and Rs are all hydrogen;

nisO0or1l,;

and Z is chloride, bromide, iodide, sulfate, methanesulfonate, p-
toluenesulfonate or nitrate.

4, A compound according to claim 1-3, wherein R; is aryl optionally
substituted by one or more substituent selected from the group consisting of
halogen, trifluoromethyl, hydroxy, C;.,alkoxy, nitro, cyano, C,.shydroxyalkyl
or C;.salkyl, optionally substituted with halogen, hydroxy, cyano or nitro.

5. A compound according to any of claims 1-3, wherein R, is phenyl or
pheny! substituted by one or more substituent selected from the group
consisting of halogen, trifluoromethyl, hydroxy, C,.;alkoxy, nitro, cyano,
Ci-shydroxyalky! or Cy.salkyl, optionally substituted with halogen, hydroxyl,
cyano or nitro. ”



25 Exanple 2 1-[3-Piper! dyl-nethoxv-carbonyl oxvrnethyl|-4-1N -cyano-N '
-(6-(4-chloro- phenoxy)-1-hexyi)-N-guani di no]-pyridinlum chl or ilqﬂ?\fOVEMBER 2006
hydrochl ori de. A sol ution of

1-[1-(tert-watwyt@t bonyl ) - 3- pi peri dyl - met hoxy- car bonyl oxy- 30

methyl]-4-[N -cyano-N "' ' -(6-(4-chl oraphenoxy)-1-hexyl)-N-guani di no] -
pyridiniumiodide (1.7 g) in dichloronethane (60 mM) was shaken with an
excess of aqueous sodi um bi carbonate and sodi umthiosul fate. The organic

phase was 8ri edAPERPOHKhaGaIting 1o daien SnWhereinaaid) SUbFHRIENE FheAtTation in
vacua to about 15 m the clear filtrate was cooled inice wth stirring and
35 treated_w th an excescﬁ of irj1iydrogen ch| ori d@ iB et.\t}lvgr ._The ice h was
removed and- af t BrePSRRPHhAcHsH g RAMsClaime 1@y YRGS i§ 8 d 3A Yracua.
The ressdues orystallised upon addition of ethanol and after filtration and
recrystallisation from nethanol/ether the title conpound was obtai ned as

colourless crystals. F!'- NOVEMBER 2006 WD 03/097601 24 'H NMR (DVBO 3 =.
12. 10 (br, 811- 1A con@dur(dbaccodting . a6y (ldim2#)7, whédeih X is 2H4, 7.31 (d, 2H),
6.95 (d, 2 : , 3.96 (t, 2H), 3.41 (br, 2H), 3.18
(d, 2H). 2%‘%’@#%?%%@ a?’bd?’% % ,bgquS-l. 13 (m 12H 5 Exanple 3

1- 14- Pi peri dyl - met hoxy- car bonyl oxynethyl | -4-[N -cyano-N ' -(6-(4-chloro-
phenoxyg - 1qhexyly) i di PVl dini d i ide. A

Cor ut) 1 of" 1 L i Bty ot Ikt e REBO AR, | oy

et hyl ] - 4- FNSi_Silt%né- N " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]- 10

pyr i di ni umyi o} g drid)) ol SHye BAHATRSGANEN 3L -Th) - JaRoSRakap- @it h an excess
of aqueous sodium bi carbonate and sodi umthi osulfate. The organic phase was

dri ed over chiggerddienaxylrilt kexey xhdgranidincdpyridiviem eblosids: hadrashlarifle;vacuo to
about 15 ni-teigekRigl-néthbkPl@rvas1687hEthyI R4 1[0 - drb-Al T £ (6-0-cAltffo-

15 phenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride, hngpchloride;
1-[4-Piperidyl-methoxy-carbonyloxymethyl]-4-[N" —cyano—i\?‘\‘ -(6-(4-chloro-
phenoxy)-1-hexyl)-N-guanidino]}-pyridinium chloride, hydrochloride;
1-[8-Amino-1-octyloxy-carbonyloxymethyl]-4-[N" -cyano-N" " -(6-(4-
chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chioride, hydrochloride;

20 1-[4—Piperidyl—ca;rbonyloxymethyl]-4-[N‘ -cyano-N" " -(6-(4-chloro-phenoxy)-
1-hexyl)-N-guanidino]-pyridinium chloride, hydrochloride.

10. A pharmaceutical composition comprising a compound of formula I or
II according to any one of claims 1-9 together with a pharmaceutically

25 acceptabie excipient or diiuent.

11. A composition according to claim 10, wherein the compound is
dissolved in an appropriate, pharmaceutically acceptable solvent, e.g.
selected from the group consisting of water, isotonic saline, isotonic glucose

30 solution, or a buffer solution.

12. A composition according to claim 11 for parenteral administration,

intravenous injection or infusion.

35 13. A composition according to any one of claims 10-12 further

comprising one or more other anti-neopfastic compounds.

14. A composition according to claim 13, wherein said other

antineoplastic compound(s) is selected from the group consisting of S-triazin



treated with an excess of hydrogen chloride in ether. The ice bath was 15

renoved and after stirring for 4 hours, the solvent was renovEKNOVEMBHER2006

- yield the title conmpound as a colourless foam 'H NWR (DMSO) 3 = 12.05 (br,
1H), 9.19 (br, 2H), 8.93 (br, 1H), 8.78 (d, 2H), 7.65 (br, 2H), 7.31 (d,

2H), 6.95 (d, 2H), 6.24 (s, 2H), 4.50 (&’, 2H), 3.96 (t, 2H), 3.42 (g, 2H),

©3.22 (d, 2Herivatiges( anpti2ltic ag8ris, 2ky(atindl3gfnts20nExmepeleolites, anti-

1-j 8- Am no I C V. h

chl or ophenorh')}?ﬁ %qgm?)ﬁil- a%én‘ e”,"?% %%fﬁ”%ﬂbﬂ g%‘?ﬁ&(gmoﬁ'%f{)&c Iogrslede

Prepar ed asndéiéiers bed @ngiegamgdieirthibiierssubstituting 1-[ 8- (N-tert 25

but oxycar bonyl am no) - 1- oct yl oxy- car bonyl oxynethyl]-4-[N -cyano-N ' -(6-

(4- chl or ophenoxy) - 1- hexyl ) - N- guani di no] - pyri di ni um i odi.de for 1-[2-]1-

(tert-but oxpcar boryimpsitpirpertayis & hleky-carboengl oklye nen‘rgplupd - [N -

T gt el 1 SRy B IPagR ROt e aD) Gl UL 5! 6
129. 1, 123.09, -16841¢chlpre-mhenokxy?-17hegQ)-N- gean@ln@psrldmum clﬂarlse 28. 2,
27.7, 26.7,, %$oc7hlo iaeb ’anaaNth.ezréft@eo rgﬂﬁma.oﬁlésttg agent&sﬁlns selected

1-f 4- Pi peri dyl - car bonVl oxvnet hvl | - 4- cvano- or o- phenoxy) -
1- hexyl ) - Mfgqmﬁhmmgwppamsaﬁtmgjﬁf @mldﬁxﬁdeflUﬁy@#m‘hl%@PmdePrepar ed as

descri bed i y%ﬁ@%ﬁa% S’é'tcéb'lt%%tn' tcHT'BJbgat;-n [\Jmﬁ@trlﬁe gemotabmel,

but oxycar bo eri dyl -carbonyl oxynmet'’hyl [-4-[ N “-cya " -(6-(4-

chl or ophend’x%rﬁlb'ﬁ@xyh OfRIUﬁWéHv dpﬁ@]ubpgm diepRAte D @mdd%eofcgicng_ol{ 2-[1-(tert
171NOVEMBER 2006 WO 03/097601 25

but oxycar bonyl ) i per ﬁ % et hoxy- car bonyl oxy-nmethyl]-4-[ N -cyano-N'
(6-(4-chl orltf’phen’%)k’g)?”faﬁ% S} §' MR ﬁBT‘P[SSFI”?le'Hﬁ?rﬂaF%ﬁ RS RA0 i ne

Jpowder . intended for sequential or simultaneous administration, a compound of
formula I or II eccording to any one of claims 1-9 and one or more other

anti-neoplastic compound(s), together with pharmaceutically acceptable

exipients or diluents.

17 Use of @ compound of formuta 1 or II according to any one of claims
1-9, optionally together with one or more other anti-neoplastic compounds,
for the preparation of a medicament for the treatment or amehoratnon of

proliferative diseases or conditions.

18. The use according to-claim 17, wherein the proliferative disease is
cancer.
19 The use according to claim 17, wherein said proliferative disease is

selected-from the group consisting of leukaemia, acute myeloid leukaemia,
chronic myeloid leukaemia, chronic lymphatic leukaemia, myelodysplasia,
multiple myeloma, Hodgkin’s disease or non-Hodgkin’s lymphoma, small or
non-small cell lung carcinoma, gastric, intestinal or colorectal cancer,
prostate, ovarian or breast cancer, head, brain or neck cancer, cancer in the
urinary tract, kidney or bladder cancer, malignant melanoma, liver cancer,

uterine or pancreatic cancer.

20. The use according to any one of claims 17-19, wherein said other
anti-neoplastic compound(s) is selected from the group consisting of S-
triazin derivatives, antibiotic agents, aikylating agents, anti-metabolites,
anti-mitotic agents, hormonal agents, differentiating agents, biotogical

response modifiers and angiogenesis inhibitors.



13C NWVR (DVMSO) S = 172.2, 157.4, 154.8, 144.8, 129.1, 123.9, 116.1, 5

115.0, 78.1, 67.6, 41.7, 37.2, 28.3, 25.7, 25.0, 23.9 '
et _ 17 NOVEMBER 2006

31
21, The use according to any one of claims 17-20, wherein the compound
of formula 1 or I1 is 1-[2-(4-Piperidy})-ethoxy-carbonyloxymethylJ-4-[N"-
cyano-N" " -(6-(4-chloro-phenoxy)-1-hexyl)-N-guanidino]-pyridinium
chloride, hydrochicride, and wherein said other anti-neoplastic compound is
selected from the group consisting of paclitaxel, fluorouacil, etoposide,
cvclophosphamide, cisplatin, carboplatin, vincristine, gemcitabine,

vinorelbine, chlorambucil, doxorubicin, melphalan and seocalcitol. .

22. A compound selected from the group consisting of
Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate;
Chloromethy! 1-(tert-butoxycarbonyl)-3-piperidyl-methy! carbonate;
Chloromethyl 1-(tert-butoxycarbonyl)-4-piperidyi-methyl carbonate;

(- lodomethy) 2-(1-(tert-butoxycarbonyl)-4-piperidyl)-ethyl carbonate;
lodomethy! 1-(tert-butoxycarbonyl)-3-piperidyl-methyl carbonate;
Iodomethyl 1-(tert-butoxycarbony!)-4-piperidyl-methyl carbonate;
Chloromethy! 8-(tert-butoxycarbonylamino)-1-octyl carbonate;
Todomethyl! 8~(tert-butoxycarbonylamino)-1-octyl carbonate;
Chlaramethy! N- tert-butoxycarbonyl-4-piperidylcarboxylate;

Iodomethyl N-tert-butoxycarbonyl-4-piperidylcarboxylate;
1~[2-[1-(tert—Butoxycarbonyl)—4~piperidyl.]-ethoxy—carbonylogymethyl]—4-
[N"-cyano-N" " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium
iodide;
1-[1-(tert-Butoxycarbonyl)-3-piperidyl-methoxy-carbonyloxymethyl]-4-[N"-
cyano-N' " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidirio]-pyridinium iodide;
1-[1-(tert-Butoxycarbonyi)-4-piperidyl-methoxy-carbonyloxymethyl]-4-[N"-
cyano-N' " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide;
1—[8—(N—ter‘t-Butoxycarbony]amino)—1-octyIoxy—carbonyloxymethyl]-é'r—[N‘~
cyano-N" " -(6-(4-chlorophenoxy)-1-hexyi)-N-guanidino]-pyridinium iodide;
and '
1-[1-(tert~Butoxycarbonyl)-4-piperidyl-carbonyloxymethyl]-4-[N" —cyan.o—
N' " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide.



