1} NOVEMBER 2006 WD 03/097602 CYANOGUANI DI NE PRODRUGS FI ELD OF _| NVENTI ON

The present invention relates to novel pyridyl cyanoguanidine prﬁd?“aﬁgl‘@ﬁ}{m%
t heir i nclMQi%@976M2 phar naceuti cal conpositions, as well as their use in the
manuf acture of medi canents. BACKGROUND OF THE | NVENTION 10 Pyri dyl
cyanoguantyANesuanebINe pROBREEHE | (N-1, 2, 2-tri met hyl propy! -

cyano- N'- (4-pyridyl)guani dine) were originally discovered to be potassium
channel openers and were consequently devel oped as anti hypertensive

agents. RapLbpoeFenNVERTIdMe side chain of pinacidil by |onger aryl-containing
15 side chains caused a | oss of the anti hypertensive activity, but such
conpounds were, on the other hand, found to show antitunour activity on

or al 5dmThespremteht)m\:emtmnrmatmadelnoaar pyiithg cyasbpdanidirl presirtigerands.

Different f. no n w th.anti rollfer ive activity
20 are aitCeaesidl kb s RRPARRRAN0ES A bl 3R Rl Fistss) Batas. WO
98/ 54144,mm%kl5'¢101ﬁ5me\1®30@’n61559 and WD 00/ 61561. The structure- activi ty
rel ati onshi ps (SAR) of such conmpounds are discussed in C. Schou et at.,

Bi oorgani ¢ and Medicinal Chem stry Letters 7(24), 1997, pp. 3095-3100, in
whi ch t heBACKGROEYND OF atHE/ EN\VENEON of a nunber of pyridyl cyanoguani di nes
was tygsted in vitro on-different human lung and breast cancer cell lines as
wel | as on normal human fibroblasts. The conmpounds were also tested in vivo
i n nude MYy &ypYegipRidingRarCh @agiagide (Nt Livoartriceetbyipasry!-Mased on the

SAR anal YLSy'a%o ﬁ"gae ridy) SAFRAHBS Wbk 6%(@%@&%@@%&%}4&3m

cyano- N'- ‘guani di ne) was sel eCted fo ts ant 1 pr OP{I ferative
30 activi¢% “l“ﬁ' QP?'F%'SaﬁW WS‘E%FR”%HFFE‘UWGP’EE’@W\/Q%@Ftil'l‘lpﬁﬁ‘@“ﬁl)’@e mouse nodel .

P-J V H aidemds eRe@bcem@ﬁﬂGﬁfheRﬁae PQin $PPMhackhil by Ionged &oyi-cdrBMihgon the
resu of fu 4-chl oro henoxy)%exyl) N -

I ther testin e
CyandSh Y4e hrIaiaaaA Benar I PRODVEFE-RU PR eSS, The conpound 35
exhi bi t eccompaireiscwerd) on theootivar hilandafounainmas tedw entlmmh@t aétivithenr ef er ence
cytostati unar, ubi ci.n a how ng consi derably

ese ant i GPORERUTTRTBRINA B AEPas HShiee BrGe MRS ca s, “Th in
Vivo tests using nude mce transplanted with human tunour cells, the
conpound &i%fe%%@ggpﬁyddyl cyanoguanidines with antiproliferative activity
20 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., Bioorganic and Medicinal Chemistry Letters 7(24), 1997, pp. 3095-3100,

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'-
cyano-N"-(4-pyridyl)guanidine) was selected for its high antiproliferative

30 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’-
cyano-N"-(4-pyridyl)guanidine in in vitro and in vivo tests. The compound
35 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



WO 03/097602 2 showed substantial antitunour activity, also against tunour
cells that were resistant to conventional anticancer drugs SUuch3agVEMBER 2006
pacl i t axeWo GukaRY OF THE | NVENTION 5 Wile, as indicated above, pyridyl
cyanoguani di nes are prom sing antitwrmur agents with an extrenely

interestin tivity profile, they. are i Y lipophili ngd consequent |y
spari ngl Ss/h(g%?%ﬂ%ﬁéﬁﬂ%gﬁﬂééu"%lﬂ %%égl?{yasm&s%@rﬁﬁgé‘ﬁ%& rl‘fes}@atsglglwgﬁ?e for oral
admi ni st rextistent t;mkgnvéidimna aptin@amerciingesudiapplaickisxel.are in a severely
debilitated condition as a result of their illness giving rise to problens
with patient conpliance with respect to oral admnistration of drugs. It is
t her ef or SBUMMAGY| @EtTHE INVENPIGMsent i nvention to provide pyridyl 15
cyanaguanidines in the formof prodrugs with an inproved solubility profile
whi ch prodrugs may be included in pharnmaceutical conpositions suitable for
par ent er Whilgd @ ipdicatad above, pyridy| eYANPILBR{SRES AEHBIAMMNSIM ch the prodrug is

di ssol vegniifuristf d RBtwiliaH xErdnfelP entePBuald Setiviey bRnapeidyisal |y effective .
guantities of the active conpound on adm ni stration of the conposition. The

20 conpolighdy GroRiHHC FndseansenRdht SRATIRAIKisBIUP!g semPeYNdH RN BFes &S wat er, even

at  pH valde gerepRdaphiystioFaooafbdaithigBistiog dignHowWeddr, eadii s for
parenteral adm nistration. een f hat pyri dyl

Furt he re,.it has und |
Byl uaRTHE S TP OB rUBR BEY FRIIEES] FOMIEPBPock Fraft Obs e YPgse 4
gast r oi ngiesid rigé talpsobrmoOWithrpatical cadipliansé math pspectCnsguently, it is
anot her oﬁ%ect oé th?(ﬁJ nvention to provide J oral formulations of pyridyl
cyanogua?l fTHa%a gnp? cﬂ"ﬁﬁs with inproved bioavailability. 30 Accordingly,
the present invention relates to a conpound of the general fornmula |l OR A

ROI X4, YAR(id chdrdt8rehanfctor the lor& et indenttbh o4 brolfudyriffd RO T4 NOVEMBER

2006
15 cyanoguanidines in the form of prodrugs with an improved solubility profile

which prodrugs may be included in pharmaceutical compositions 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 in water, even 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\ﬁﬁproved gastrointestinal absorption on oral )
administration. Consequently, it is another object of the invention to provide
oral formulations of pyridyl cyanoguanidines as prodrugs with improved
bicavailability.

30 Accordingly, the present invention relates to a compound of the general
formula I
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WO 03/ 097602 3 wherein X1 is a straight, branched and/or cyclic_h ocar%}r&
diradical, optionally substituted with one or nore hydroxy, halléiaI EIYWF 06
am no, cPh®Y09%60%2 s a bond; a straight, branched and/or cyclic

hydr ocarbon diradical, optionally substituted with one or nore hydroxy,
hal ogen, nitro, amno, cyano, am nosulfonyl, alkylsulfonylam no,
al kyl carbonyl, fornyl, am nocarbonyl or alkylcarbonylam no; a heteroaryl ene

or non- aWBAERIN X119 ahf@iehbyRiRNEh e aPeArwSHe Aversachen dieicat, whi ch are

opt i onal bytisaHIRt édBstRGredMvith &i@eo:oﬁnon@h?dﬁi%yalhgmgenbnﬁﬂshsﬁuﬁ&d/ or cyclic
non-aromati ¢ hydrocarbon radical, hydroxyl, hal ogen, amno, nitro, cyano,
ami nosul 6/,  al kyl sul fonyl ami no, al kyl carbonyl, formyl, am nocarbonyl or

al kylsar bonyl am no; 15 X3 is a straight, branched and/or cyclic hydrocarbon
diradic i onal | bst |tue Wi, fh one nor e substltuents sel ected
fromthe gfso%boe nél%f"i“ﬂgt PRV BR °W‘F¥F'(5%B¥dr°rﬁafl?‘b” dypfigal: cyano,

am nosul eﬁmrmiallyaédﬁsltﬁutécbmthadnm moaé hyhaﬁaybmlawgenf Qiitry) amaid,nocar bonyl or
al kyl car bonyl ani.no ]? l fb ar a_gst ai ran hed and/ or cyclic
hydr ocar%ytﬁ{ydlafréaf’%‘é ony bﬁ@ﬁygﬁéP Yy eiBy ?‘?(M[c&ﬁ or nore substituents
sel ect edamrrumatﬂmangrommjkylcmrtmngtamugopfa Hgtelrcmrylenlaadrag@ﬂ,armhhro am no,

cya I I y. a |,

am %cargaf)ny(?wci Qrﬂé/pﬁocfa%}é%gﬁr%l ac(r%lﬁ]nélﬁgbwﬂjm g'l%%&zg'p%ngbsgﬁﬂ% S(0)2, (O,
NH C( O with®r®) orr\Hortmtnasglat, Mﬂl@thedralm/hecydlcr Beh-aab maRc-h@dRIdarbam ami ne
dlradlca O ( O, C(O-NH,

S02- N(R ad(g)ér%lN( %bg"%ﬁg‘g‘ SaméQ, %;atrﬁg" Qa%zgr’ (%(TlQﬁ %‘g?% el‘nt |y straight or

br anchedalkylsuifeayBorindi plyicaabenylc iyl naménpaggrbenyd arar bon atoms; Y3 is O;

35 Y4 'Sal@ylcgrb&()@lm%o, HHR/ R7

15
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, aminosulfonyl, alkylsulfonylamino,
alkylcarbonyl, formyl, aminocarbonyl or alkylcarbonylamino;

20

X4 is a bond or 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, aminosulfonyl,
alkylsulfonylamino, alkylcarbonyl, formyl, aminocarbonyl or
alkylcarbonylamino;

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’-O-R”), an amine diradical (R’-N-R"”), O,
30 S, S(0), S(0)2, C(0), NH-C(0), C(0)-NH, SO,-N(R’) or N(R')-SO, wherein R’
and R’ are independently straight or branched hydrocarbon diradicals

containing up to 4 carbon atoms;

Y3 is O;
35
Y, is O, S, C(O) or

o

R7 7



1'1 NOVEMBER 2006 WD 03/097602 4 wherein s is an integer from1l to 100 and
R7 is hydrogen or nethyl; Rl is hydrogen or straight, branched 12MN{?BEMBER 2006
cyclic al @ 03/@3602onal |y substituted with phenyl; or an aronatic
hydrocarbon radical; 5 R2 is hydrogeng or aryl or heteroaryl, both of which
are opt i gk s KBS GhedERtoM L oo Shd 18 nHRSIdR SEReyAL ect ed from the
group consi Srtl nsg ? ald'ogerrgJ tl’lof| uor orrelﬁt;r{y v ﬁgc?r oxYy, C@ﬁ4al koxy, nitro,
cyano, Cl.4hydroxyal kyl or (Cl.4al kyl, opti onal | y substituted w th hal ogen,
hydr oxy!l 1R1]iQ hG¥ASHerPbr Birhighit, Er%ﬁw"cﬁ@d’@h@]bc\’rré\}tyh@fl}{yl egri&.%ﬂ f

4 and RS are

al koxy) ph Eghl nOé 0 4 al koxycar bonyl am no;

i ndepend&HPPYULS Méﬁﬁhe%\y‘sﬁa’%f‘gﬁfpma&%% QAR 134 @iclic hydrocarbon
radi cel, optionall y substl tuted with hal ogen, hydroxyl, halogen, 15 am no,
nitro or cyano roup a heterocyclic rjng or condensed
ring sysﬁé WE‘B"%‘J" ﬂ5 arryﬁar E@@ﬁ%arym%c}tg of "é'?'cf' étOPE'OF‘?h\f,; at om constitutes
an ali phat:bctuialnadl@vuth Bﬁe/%rlmoﬂeyﬂmgwentmlmeu droah lthie udSp congisidng st rai ght *
br anched nd/or hydrocar ic hydr o halogen nitro, cyano,

het er oarf? halqgeepé tf”gfq{ﬁ?thﬁq{y 81(’{’ “’razilédr’%é’ﬁ{rg’ Y49r1: "and 25 Z- is a

phar rracemu4badlquyau<y¢pralal4ellqh|ccp’(;oredjarsu@stimtledrwwle hahugcem tedraoxyd,i de,

sul fate, f Lf r at e.
Furtzgrnﬁggﬁg'?ﬂzﬁtﬂh(/e ﬁ\hdrgg}g '(e %gcl?l?]( ﬁé%ﬁm% “procﬁrpeb\hl ch is the
30 free b&w)’t@lrhnrmamh@,corrpounds of for rruI al, provided R4 is hydrogen O
RR ACN YR X4 4 X3 Y3 n QAN . N |1 RZ-N~C~N~XJ,Y-X2,Y~ 1z R5

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

15 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;

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

n represents 0 or 1; and

25 B

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

Furthermore, the invention relates to a compound of formula II, which is the
30 free base form of the compounds of formula I, provided R4 is hydrogen

A

0O R, N
X, X %/U\ L=
Re™ "y, 3‘\{\Y3 n O/’\N N

I
N C X L
N7 Ny ey —Re

Rs

wherein A, Ry, R3, Rs, Re, X1, X2, X3, Xs, Y1, Y2, Y3, Y4 and n are as indicated
above.



wherein A, Rl, R2, R5, R6, X1, X2, X3, X4, Y1, Y2, Y3, Y4 and n_are _as

indi cated above. T} NOVEMBER 2006 WD 03/097602 5 It is under st BOYEMBER 2006
t he compou84381760he present invention include any tautomneric forns,

optical isomers or diastereoisoners thereof, either in pure formor as

m Xt ures thereof It is further understood that the invention 5 includes
phar mace '{ﬂﬁJ y acc tabl e salts of ounds of forrmula | or On

adni ni st ta'tsl egFtogdd 6%&0'&5\P°P88ﬁﬁf§h PEESENS IMYANEIQN inclyide ?ﬂ%tl ent, the
ester Ortalftlbhmmtt}brﬂfspuptlw i¥8m¥fs E8d(a¥8ereo fé(o@@s@}@eofl@ltq%l/rd.rfgémﬁd NN
enzynmat | a to |J)berat C! conpoun a '
AR XAPWQ‘X?UVF?? t%e'ie"? g‘sﬁﬂﬁﬁ@rmgﬁéﬁqﬂ"%\t;‘?&t CHAVeREON y X2 Y1,

and Y2 afreclades pichroed e tiabldy eccdprgblehssits off ¢dmpdendsl sfefoysalRLOHT. 15

DETAI LED DESCRI PTI ON OF THE I NVENTION Definitions | In the present context,
the term"prodrug” is intended to indicate a derivative of an active
conpoundOwhadrhindsiestiomtof amonnimmmoft fomeméaa;ﬁaxrifbynulaenhbtﬁ pattidvet, phy si ol ogi cal
activityg _S to enzymatic

cl eavage %%Eﬁﬁg??ﬁ$@¥%ﬁ§8ﬂg |vo é@h {o re észyp¥§ﬁﬁﬁ£mlve conpound on
adni ni st earyoatied!y ke lipewde t!‘l@e artive ﬁpmppanﬂqudbanu@sﬂl nstance, the prodrug
conp{d ses the active conpound which in itself is highly |ipophilic provided
with a side chain with predom nantly hydrophilic properties inparting

i mproved sol ubiAity characteristics to the prodrug, thereby nmaking it nore
suitable for parentepatNadm nistration in the formof a solution or for

oral adm atiop-t’™o obtain an inproved bioavailability. 30 Mire
speci ficaf t he R&drophl lic side cheHIn sel ected for the conpounds of
X, /R2
N7 Y Y2

|
R, Q5

wherein A, Ry, R4, Rs, X3, X3, Y1, and Y, are as indicated above, together
with the aldehyde R;CHO.

15
DETAILED DESCRIPTION OF THE INVENTION
Definitions
I In the present context:the term "prodrug” is intended to indicate a

derivative of an active compound which does not, or does not necessarily,
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

25 instance, the prodrug comprises the active compound which in itself is
highly lipophilic provided with a side chain with predominantly hydrophilic
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.

30 More specifically, the hydrophilic side chain selected for the compounds of
the present invention comprises an ester or carbonate group of formula
Re-X4-Y4-X3-(Y3),-C(0)O-CHR;- (wherein Ry, Rs, X3, X4, Y3, Y4 and n are as
indicated above).



the present invention conprises an ester or carbonate group of formula

R6- X4- Y4 X3-(Y3) "-C(O)OCHRl (wherein RL, R6, X3, X4, Y3, Y4 andNOVEMBER 2006
i ndi cat edwaboyv®@yeo2f ' - NOVEMBER 2006 WD 03/097602 6 The term "al kyl"-~is
intended to indicate a univalent radigal derived from straight, branched or
cyclic al kane by renoving a hydrogen atom from any carbon atom preferably
conprising 1-8 carbon atons. The termincludes the 5 subclasses prinmary,
secondaryhabgni ealkiyEriy indekydbd teusticate mthlenmﬁdmyda,l dleﬂvpd (fmth i sopropyl,

n- butyl, ,sec, - but i sobutyl ., ter ut ohex

cycl ohexﬁltlra'ggycl?r ﬁéh?@f’réﬁ%lyccé)&‘f"‘a%tbe!p &(”r'?“r% ts']%;r)de %/ﬂ' grom Sf50']1r‘7’¥'é(nded to

i ndi cat ecaradn cdbm, pirefeaatip cpoiprising drBicadoni algss. The teptn ioakidey thased bi -

phengt . SEIstSsE Prirfa gpeontif 2B @huaiGakyf3beh sRnphv ABREULD O, O '
tetrali nmopymheomr@pm,"mbubﬁoaeqz‘rbutiyb lsm%muéarmbutnlduime@tyladu cal s of

het er ocy; 5 JICc or 6-nmenbered rings with .
1- 3 het e%gg%ﬁsc%@ﬁ@)@ ede rom 6' Qn@@?ﬂbﬂb'pg[ optl onal ly fused bicyclic

rings, of which at least one is aromatic, with 1-4 heteroatons, e.g.

pyrrol ylthd E@r‘?ﬁ‘%rylt R iapdRrRd to meHa@é‘?é’dlMéls d?)&%?—ﬁﬂd{l'chc Epdlﬁﬁﬁé Wn’gspyr azolyl,
pyridyl, pyrim purinyl, quinolinyl, ch romen'é/I or carbazolyl 0 The

t er h0" ar%‘?Wa“ng'SFﬂtbéhdé'd OFGEVﬁo"?Y(,CHFé'”&ﬁ whesRit PEleashgnairtng isn” al kyI si de
chai n asa@etdtite@.gbpNényiendphthgnzybianyihendediym I’ Badiagersnaphtyint ended to
i ndi cate_fluoro, chioro, brono or iodo. 25 The term "am nosul fonyl"
i ndi cat JéO‘HePMH?rCE‘?t@fnytlhe formul a -S(O) 2NRa2, wherein each Ra
|ndependently represents either hydrogen or aIkyI as defined above. 30 The
term"al ul fonyl am ng". i.ndi at formyl a
ez S Eo B teRral s Rfsedeh TRdRelsal (Rca f BESTBEIar ogen o al kyl
as déf | rmabmad:tm/angsa,nm Rivticelar &s ent & nadrklyéred srinef withdL -gboateroatbmst er m

"al kyl c { pdi f I r 35 Rb
o ae | ool fror 0 SRR of Srihiiial Gl bl has MR JORRE P, o 2
-N(Ra) 2, onhis efiomatas hwika 1-4 heteroatoms, e.g. pyrrolyl, furanyl, thiophenyl,

imidazolyl, oxazolyl, thiazolyl, pyrazolyl, pyridyl, pyrimidyl, purinyl,
quinolinyl, chromenyl or carbazolyl.

20
The term "aralkyl” is intended to indicate an aromatic ring with an alkyl side
chain as defined above, e.g. benzyl.
The term "halogen” is intended to indicate fluoro, chloro, bromo or iodo.

25 -

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

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

The term “alkylcarbonyl” indicates a radical of the formula -C(0)R®, wherein
35 R"is as just described.

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



i ndependently represents hydrogen or al kyl as defined above. 11 NOVEMBER
2006 - WD 03/ 097602 7 The term "al kyl carbonyl ami no" indi cates altNQVEMBER 2006
the formuV® 030RFELE( O) Ro, wherein Ra and Rb are as just described. The term
"al koxy" indicates a radical of the frormula ORb, wherein Rb is as 5 just

describ i . LBoNYikatadsSy tiWi Lhadi.cate a radical of
the fornu eaatm?\%?) %0%\%%?&0 Q%k?ggszaskﬁd?gﬁﬁggqgtﬁgg 10 The term

"am noacRI(AIR" iwhergtreRdandtfo arediscixisk dgseritRcal of the formul a
-NH-C(O-R -NH,, wherein R is a diradical known fromany natural am no
acid, HZN-R -000H or its enantiomer. The term "aginocarbonyl” is intended
to indi dteeteam ike” iBficetes 7 srigphof the faymya QRap WheFRIRR Hisasch Ra

i ndependast Hysdreredesent hydrogen or al kyl as defined above. The term

"al koxycar bonyl am no” is intended to indicate a radical of the fornula
-NRa-C(O -ORb, wherein Ra and Rb are as indicated above. 20 The term

" hydr ocameotermi Salkotyeadsshyl0is mdéendddetairmicmeunthdieaTrithe #grmglay  hydr ogen

and car b t , 1t mayycontai n r nore double or triple carbon-carbon
bonds, a(rzlgoﬁt(gﬁﬁywﬁ%rﬁb"r Fsés 8?/6?‘?}5&‘?@% 9Y€s in conbination with branched or

| i near noieties. Preferably, said hydrocarbon conprises 1 2F 18 carbon

at ong, o 1- r , . qual. i fii a "non-aromatic
net SDocy s 1 BR3P0 BT e HPEnde  (RMcdE iRt T3P E Y R Sarrat o
cyclic copCiOiRvilHH wharehreReinatdinedicé keowadrémamyOnat®raloamhcor optional |y

fused bi | dy Gy kol i Enal- atons, such as pyrrolidinyl,
3- pyr rolalccﬁf/l HZCN[ Bt ra y%v’lr%?{}r%fﬁ?ﬂﬁbﬁgg'r ahydr ot hi ophenyl , 30 pi peridinyl or

pi perazinyl. The term"a heterocyclic ring or condensed ring systemwth

3-10 ringhe RI-RMBamiMALERIdhyR isl iRBSHdel ol iRAIRLOD @ANS Iof W& Fordlyg! | phatic
" is_intended to include radica such as pyrrolidi nw(y,I pi peridyl,

am ne | ) L | s S py
hexaBy dr (00 N80 6T eI cach R GinggPradenty reprgesniivsrpgen or alkyl as
decahydrdefing@bdwel i nyl , oct ahydro- i soindol yl,
1, 2, 3, 4-tetrahydro-isoquinolinyl, 2,3-dihydro-IHisoindolyl or norpholinyl.
11 NOVEMBER 2006

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

formula ~NR?-C(0)-0OR?®, wherein R? and RP are as indicated above.

20
The term “hydrocarbon” is intended to indicate a compound comprising only
hydrogen and carbon atoms, it may contain one or more double or triple
carbon-carbon bonds, and it may comprise cyclic moieties in combination
with branched or linear moieties. Preferably, said hydrocarbon comprises 1-

%" 18 carbon atoms, e.Ef"’l—lZ 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,

30 piperidinyl or piperazinyl.

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-
35 azapinyl, imidazolidinyl, piperazinyl, decahydro-isoquinolinyl, octahydro-
isoindolyl, 1,2,3,4-tetrahydro-isoquinolinyl, 2,3-dihydro-1H-isoindolyl or

morpholinyl.



WO 03/ 097602 8 The term "pharnaceutically acceptable salt"” is intended to
indicate salts prepared by reacting a compound of formula I or 1*}'NOVEMBER2006
conpri si nw@od@sér group wth a suitable inorganic or organic acid, e.g.
hydrochloric, hydrobronmic, hydroi OdISC, sul furic, nitric, acetic,

phosphorl c lactic, malej c, gght hal i citr oni c, benzoi C,

glutaric! egF%f@brﬁttarmar‘FEt‘H BF‘?%FE'E saly’ |'Eym'1€8de§|5€é”qﬂ3%te s3lis tari c,

t ol uenezpﬂebemmby $&l=ld°t&f§ & cernn‘ouﬁarofcfoaﬁuti I & Hf@frﬁ@dsuﬁg’m)daﬂﬁ@ﬁ'éupf t he
conpoun

%é referreg odi % f the invention,
oo it 4 SHEE imerRanic ar Pranig s e s L R G TRt B cy ol o
sat ur at edydrpiadihs stulfivaice dithigd s oetde, hmhosptorigdiacdt, mvatdic,4phithal6, cianion at ons;

Y2 is O, ) - i y |onIl substituted

W t h%onepr%P'O%‘Foebe&uzﬁ?ct’ %;P%HC%R@QZ{ ec egéa%%ﬁ:ﬁﬁ&é%n 58?199% i ng of

hal ogen,tartarfd, doluenesdifanic hsudfaoxig, or fGMmatid aaicky, nitro, cyano,

C _4hydroxyal kyl or Cl.4al kyl, optionally substituted wth hal ogen,

hydroxyl cyano or nltro tetrahydropyran | ox
-(d_ 2ING0 AMBOL 5l @ ¢ <l am no; X3 or a straight

hydrocarbon corrprl si ng from 1 to 4 carbon atoms 20 X4 or a bond; nis 1

and 1¥4 i pr&@rel erhlbt;’d.%erwdff%bdment@sﬁ @glﬁm 2 aFehgot% b§nd>sr vhiResi tion to

X3, ‘and in 'particular at ﬁOSltlon T_@g stfal ght or
br anched‘:08. a&FRight, B'Fadlcﬂaw °c5rCY5 &l satugagegh\orpwsaﬁua Bydrosprhory dr ogen; and

Z- is a QhadieRceiYh i4CR) 2y capsRPA@PAE ani on, such as chloride, brom de,
i odi de, sulfate, than%sul fonate, p-tol uenesul fonate or nitrate. In

embodi mefti§ Qer ©(Q40F 8 bondi 30 R7 R7 s i s preferably an integer of from1l

to 75, ey yebenatdryaifyl ooptlonallydéybstitutedawith @mleadr rhoensdbdtiudAt such as
0 35 In a preferred

f 1 2 f 20, fr. 1 5 . 1

e ddh mAREapa fiedh B sBe R cobT SRS el Rafoeft SRyt Fojarsn"
parti cul @fsepkeryy InjtroptyanmlCyshydbstyiatktl @d Gayalkye aptiamallg wlnlsstuutiedent

sel ected, ff, HEJLH, ARG CBFARS bPRitRS; QRRG8RbpyrhAfIbipr omet hyl, hydroxy,

di-(Ci-4alkoxy)phosphinoyloxy or C;.4 alkoxycarbonylamino;

X3 or a straight hydrocarbon comprising from 1 to 4 carbon atoms;

20 X4 or a bond;
nis1andY,is O;
Re or —NH, or piperidyl, attached at the 2, 3 or 4 position to X3, and in
particular at the 4 position;
R; is hydrogen, straight or branched Cj.jalkyl, aralkyl or aryl;

25 A, R, and Rs are all Aydrogen;

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

In embodiments where Y, is

ko
30 RT R?

s is preferably an integer of from 1 to 75, more preferably from 1 to 50, in
particular from 1 to 30, such as from 1 to 25, from 1 to 20, from 1 to 15 or '
from 1 to 10.

35 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, trifluoromethyi, hydroxy,



14 NOVEMBER 2006 WO 03/097602 9 Cl1_4al koxy, nitro, cyano, O _4hydroxyal kyl
or C _Qalkyl, optionally substituted w th hal ogen, hydroxyl, cyENOVEMBER 2006
nitro. A PEO03BU6eE preferred substituent is halogen, such as chloro. 5 In

a preferred enbodi nrent of the conpounds of formula | or Il, Y1 is a bond
and Y2 i &,0aildky2nfirs ! BRInD'cGLAYARSK i N, ddtfr@ynanRds,Rf formila |
or 11, X 5% 2l Er}%nr 6(:(§r4bgn di@gﬁ?caﬁgnﬁxz [{ts a bond. 10 Specific

exanmpl es YWh BalAgsndy dERedr Y Ponies- fuParticulgrepreferyed supstityept is

dyl oxy) - efaheyen, Gacharydmssoret hyl ] -4-[ N -cyano-N ' - (6- (4- chl or o- phenoxy)
1- hexyl ) - N- guani di no] - pyri di ni um chl ori de, hydrochloride; 15

1-[ 2- (2- am noet hoxy) - et hoxy- car bonyl oxynet hyl ] -4-[ N cyano-N ' -(6-(4

chl or Bphanaxypefdrroearhbo dingiunanif dha aonpounds i dornetilack ordH, Yhyslaarildor i de;
1-[2-(2- (82- m nqet hoxy) - et hoxy) - et hoxy- car bonyl oxynethyl ]-4-[ N ' -cyano- N
(6- (4- chiF8FoBhENdxy) - 1- hexyl ) - N- guani di no] - pyri di ni um chi ori de,
hydr ochl ori de; and 20

1-12-(2- GR-{ g-.an e P - 2 I thyl]-
A IN oy dhd e RERE Eeahiths B R b Ra bt R R R
chl ori de,a Gy drmadroocaibde. ditadidelsand Keds albond, an advant age of the prodrug
formggof cyanoguani dines of the present invention is an increased
solubrlity conpared to the solubility of the cyanoguanidines thenselves.
Sai d i ncrsmgsiogxameleas rdopmpungsaaccording to fowndlack @es, i.e. the positive
cbagej atrt hepyridine;rpitrc~gen, and the
-hydropttiliccharacter--of, theprodrug noiet é) i.e. OR R6!X4-Y4+Y3" in O
Pyri di nest-{#r(gehtigperyioxy e esh@ W ap (R I3y metbidet 9N 1oagorNdi d&t@s that if pH
is rai sgcéhic]gr@ﬁ]ramcdcypﬂ-Pawl@sv-tg@amdia?}l-p ri@fh‘ii’&h%mgﬂi‘@@gh*d}bkﬁlhﬂﬂé hed f
conpounds e present inyention w e ransf or ne ram conppounds o
for rrEnEa I1t'82't(ﬁéa'BB’HEZE%HG?%XW%bB%@WmFFW'ﬁgéfl\&o'ﬁiﬁ%'ﬁ?f(% 6?6'1( Frnula |1.
iAt phlysi th&g‘bﬁﬁén@lc-iy)-1he??_SNtcjn_yalmlidlfmqgﬂri?ﬁniughehlbl)ﬁﬂbghyerd&h%dr?%en has thgs
argely di eared,. a s.will Lower the sol ubi ity of the conpounds.
o Ts belt b0t esonuneRneiy] B sufiRY sgten ot e - BV cyals

N' *-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride,

hydrochloride; and

20 1-[2-(2-(2-(2-aminoethoxy)-ethoxy)-ethoxy)-ethoxy)-carbonyloxymethyl]-
4-[N"-cyano-N" " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium
chloride, hydrochloride.

As described above, an advantage of the prodrug forms of cyanoguanidines
%"‘ of the present invention is an increased solubility compared to the solubility
of the cyanoguanidines themselves. Said increase may be ascribed to at
least two factors, i.e. the positive ehasge-at:the-pyridine nitrogen, and the
-hydrophilicccharacter-of -the prodrug moiety; i.e.

O R,
R Xa\PYﬂﬁu\o/K

. Pyridines in general have pKg values

30 around 9. This indicates that if pH is raised from acid pH values, e.g. 3 to
physiological 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 pyridine nitrogen has thus largely disappeared, and this will lower the

35 solubility of the compounds. It is believed to be a particular advantage of
the compounds of the present invention that the prodrug moiety at R; bears -



t he conpounds of the present invention that_the.prodrug noiety at R6 bears

It NOVEMBER 2006 WO 03/097602 10 a unit charge, or at | east amrmvEmmizo%
a unit chavgessasozphysi ol ogi cal pH As defined, R6 conprises an aliphatic
amne noiety, and it is well-known t{at ali phatl c am nes have pKs values in
the 3-5 range [ Frenna rkin, Trans 85], which

ol es § RAR GRESST (FaFLRyTHECRA A T HhPBi Ak SRRSOl B cal ph

The pr otmesfatddomsgjowamsrelsw adidplmatichaynge mbiati, anddtr sa\seﬂ;-lsmmmhlatt y.

Vor eoveradific| Shln 00 COTPOINGS A1, S LOuhEnpar ] EaulpEouef Ul Tn the

pr epar at| oun ¥ or nu or drre
2-(1- (teferkbufmcafr, B@Hpl, )1-985pi peidhdyimdies)that bye acan@mraew is rhaidty m et hyl

2- (1 5( t e%%tpﬁgtgé%g?’h?g%%%c% &Zpgt:iépgb’dt% t}or?%mé's 1 HPQ%ESF% which )

-[2 tert ridyl oxy[-ethoxy-ca oxy methyl] -
- CIGrRASKS SOUJQDBth’Al chl or ophenoxy) - 1- hexyl ) - N- guani di no] - pyri di nium 15
de; Chl oronet hyl 2-(2-azidoethoxy)-ethyl carbonate; Chl oronethyl
2- azi doet hoxyh) et hoxy) -ethyl carbonate; Chl oronet hyl
2- MorepypadeeHoNgYiING ERRpPURITRIe PLUBE Ry Ibechatisniarcusefulgadhaet hy|
| pephhson oteéchﬁ%o&?d BPFHrflila 2Qrlipdo net hyl

2- azi doet hoxy) - et hoxy) -et hyl carbonate; |odo m et hyl
2- (2- azi doet hoxy) - et hoxy) - et hoxy) - et hyl car bonat e;
2-

r( @mbd@ﬁé&msz)clettwt%ue%n%@nmdrqny4rmp&ywloﬂm l&tmqy@m@od\éte - (6-(4-
-[ 05 h@oﬁtﬁégﬁl)@%rt%%g%arb?ﬂ%)l} BWB'&M%WﬁﬁfBVLWr]bOHaT% -cyano 25 N
6 (4rgblar mmaowc)ycarﬂwvyyj »- ;i\lp@umnoﬂ,v]neﬂhop:ymaibenwmwhﬂemyme and
[N Seyarb N (0R08TRnI QPakearg o YR e R st 1
chl arS deiodB®; Gener al net hods of preparatl on Conpounds of fornula | may be
prepar edofyyg i GaGt B9 RaZATRAEIE ) Uthyll HrBS el I 35
Chloromethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethy! carbonate;
Chloromethyl 2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethyl carbonate;
Iodomethyl 2-(2-azidoethoxy)-ethyl carbonate;
20 Iodomethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate;
Iodomethyl 2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethyl carbonate;
1-[2-(2-azidoethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-N" " -(6-(4-

-
-
-az
(

q

ISANENENEN

-[N
di
-
-
-
- (
- (
-
hi

I\J’\I\)OI\J

chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride;

1- [2 (2-(2- azudoethoxy) ethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-
25 T -(6-(4- chlorophenoxy) 1-hexyl)-N-guanidino]-pyridinium chloride; and
| 1-[2-(2-(2-(2-a21doethoxy)—ethoxy) ethoxy)-ethoxy-carbonyloxymethyl]-4-

[N -cyano-N""-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium

chloride.

30
General methods of preparation

Compounds of formula I may be prepared by reacting a compound of
formula II1
35
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[111] i 2 R4 RS wherein A, R2, R4, R5, X1, X2, Y1 and Y2 are ad? NM%PEBZ""“
in fornul Q0308 a conpound of formula IV ~j OR  Rs.X4,Y4-X3 L'Y3" n

O-' kB [1~1 wherein R1, R6, X3, X4, Y31 Y4 and n are as indicated in formul a

|, and Bis a peaving group, such as C, Br or |I. In addition R6, X3, and

X4 may optionafly CO—EIIHI n protecting groups and R6 nay be a precursor of an
am no gro .g. A “azi do .group. 10 The reaction of a conpound of fornula
[T with oung of formula IV %!/:hbe performed in a solvent-free

envi ron n mgrt ?ezt as acetonitrile at a tenperature
1‘a(r( 5«0% fo afford a conpound of fornula |
optionally afte vaI of pro?ectl ng groups 15 and/or conversion of
precursors of a W%@oups into am no groups by nethods well known to
persons skilled art. The conpounds of fornula IV are known fromthe
literature or may be prepared by nmethods well known to persons skilled in
the art. 20 When n is 1, conpounds of fornula IV may be prepared by reacting
a conpowhdraf A, RMRLARY, Ry, XX4, ¥nd3Y, dredadOdMatberigifornm®ia X3, X4 and Y4 are

as indi cat,c%da Egmfp%LﬁHlo? fEYmuYé‘f\P a conmpound of 25 formula VI R O ~

Xony x o~y *lk /K V]

wherein Ry, Rg, X3, X4, Y3, Y4 @and n are as indicated in formula I, and B is a
leaving group, such as Cl, Br or I. In addition Rg, X3, and X, may optionally
contain protecting groups and Rg may be a precursor of an amino group, e.g.
an azido group.
10
The reaction of a compound of formula III with a compound of formula IV
may be performed in a solvent-free environment or in an inert solvent such
as acetonitrile at a temperature between room temperature and 150°C to
afford a compound of formula I optionally after removal of protecting groups
15 and/or conversion of precursors of amino groups into amino groups by

methods well known to persons skilled in the art.

~—

The compounds of formula IV are known from the literature or may be
prepared by methods well known to persons skilled in the art.

20
When n is 1, compounds of formula IV may be prepared by reacting a

compound of formula V

X
Ry~ VY, X““OH V]

wherein Rg, X3’, X4 and Y4 are as indicated in formula IV, with a compound of
25 formula VI



CAOB VI WD 03/097602 17f NOVEMBER 2006 12 wherein R1 and B are as indicated
above. The reaction between a conpound of forrmula V and a conpoy EMBER 2006
formul a Svd/b3myode perforned at a tenperature between roomten&er are an

- 70Cin an inert organic solvent, such as dichloromethane, in the presence

of a suitable base such as pyridine. en nis zero, conpounds of forrmula IV
in which Bis chlorine may be 10 prepared by reacting a conpound of formula

VIT - A kerdin RVEhH B Bfe ¥4 tidficavaaratioveR6, X3, X4 and Y4 are as indicated in
formula IV and M+ is a suitable netal kation, e. g. an alkalinetal kation,

or atertiary amoniumion, 15 wth a corrpound of formula VIIl X-CH(R1)-Cl
VI wherhei realtioh beawveen @i @ﬁh@(ﬂlrﬂb@ﬁ/&)rﬁmﬁa X drsd B QdenpdUndneF fBFmula

chloros fon |, ox reacti en VIl gnd VIlI|I nmay be performed in
a sui’t abfld" § e%?rfo%% agg t&FWS{% ff g’,ﬁr’eﬁ%@,{%ﬂgﬂgﬁﬂye&ﬁ%gﬁ%g T enperat ur e,
e. g. at 7#05Grn dremeet atgaréc salvent, Xuick asodiohloroetrane, Wheine Xrésence
chl orosul.f o r ti Jmy be performed under phase transfer
Lgf a th:a g ba@%esajclﬁ%%ﬁﬂ@ﬁ? ; . .

conditions as descri nt'heti c Communi cations 14, 857-864 (1984).
Conpounds of fornmula IV in which Bis chloro may be transforned into the

correspaphLng, ; EWQU%P?%H@%P@H%EN G ih Fﬁg%io‘?[},a"‘ﬁ%v odi um i odi de

in acetone or aceton e conpoun ormu Vi, VIII

ar e 18i t hwep&regvipy r¢ant1rtgn@comppen@tourferr0mlarmi} be prepared by rret hods wel |
known to persons skilled in the art. 35 Conpounds of fornula Il are known
fromthe literature and may be prepared by any one of the nethods disclosed
in, for insgancex EP &60 823,[Villi NOVEMBER 2006 WD 03/097602 13

Rs/ 4\Y4/ 3\n/ e

O

wherein Rg, X3, X4 and Y4 are as indicated in formula IV and M* is a suitable
metal kation, e. g. an alkalimetal kation, or a tertiary ammonium ion,
15 with a compound of formula VIII

X-CH(R,)-Cl VIII

wherein R; is as indicated above and X is iodo, bromo or chlorosulfonyloxy.
20

The reaction between VII and VIII may be performed in a suitable solvent

such as dimethylfoqugmide at a suitable temperature, e.g. at room

temperature, when X E iodo or bromo. When X is chlorosulfonyloxy the

reaction may be performed under phase transfer conditions as described in
25 Synthetic Communications 14, 857-864 (1984).

Compounds of formula IV 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.

30
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.

35 Compounds of formula III are known from the literature and may be
prepared by any one of the methods disclosed in, for instance, EP 660 823,



WD 98/ 54141, WD 98/54143, WD 98/54144, WD 98/54145, WD 00/ 61559 and WO

00/ 61561. A compound of formula I, provided that R4 is hydrogenIiaY)VWEMBER 2006
convert edwonslgdbdzt he corresponding free base of fornula Il by treating a
solution of a corrpound of for rrul a I é'n an appropriate inert solvent, e.g.

di chl or onet hane a su %ueous sodi um bi carbonate. The
free bas¥Ootd \56|1ﬁﬂu é{"q) I98ﬁ"é‘@1‘5’9 WQC‘?ﬁf\?@Ff"édWQﬂ §/ 23 ¥t WEF09/$1fBPa | by

treati nGinad Wol oidjensaf, a conpound of formula Il in an appropriate inert 10
solvent, e.g. dichloronethane, with a suitable acid of fornula ZH, wherein Z
is as indicated above. Pharnmaceutical conpositions 15 In another aspect,

t he invesntd»mponedja:lf%rmalapha:rrmdedtthaamﬁsohymulo@tehoﬂay@fe cnvegggound of

f l a.l t d d f the t f di Th
for mil adpishinegorrRaraiite ¥ 08 47 AU % bEaDnbat FALHYR 4G °F or human
nmedi cal oosqqowxdnqsfriosmmaﬂuwemarmeplmemmemscasem;leagj on with a 20

h | | I h t t

P U B SRR AL 2, 654)e, Ao 000 o0t GEDRGoRLE" aPet
conpat i Ohe fnee Hvash@fcfoheulalIrﬁgm@sdberresomfertetb:rftorammabf torsnwdad ot

del eter iy f tive ingredient
conpri seg rrgq?n %%%qﬁgkfb%me&&ﬁ?eﬁfmr%ﬁgcﬁgr err{i}? gpwyr?na(tsoﬁr\]/%?u ently, a
dosaBe $oivensf ed. fd)ﬁ‘ﬂrh@rw%wnéoml%h a subableeesid ®f formylaadid, Wheredh Za conpound
of formytaslin@icatdd aByvd.he term“dosage unit" is neant a unitary, i.e. a
singl e dose which is 30 capable of being admnistered to a patient, and

whi ch may be readily handled and packed, remaining as a physically and
chemcally stable unit dose conprising either the active nmaterial as such
or a moghamaebutitalvédiiposiwéngd or 1iquid pharmaceutical diluents or
carrpers. 35 The formul ations incI ude e.g. those in a formsuitable for oral

¢Pud t t t t L udi
Subout anBRRSthE! enee e bnERflon FaERERke ahptacs Bl itiiGaht ARg" "' "
intr averuousgqurtdr afhfaterutall or Ibpitehdedrifer, tlteomeaahenmwsaﬂolmrabwecal

adm i stgai 80, e DENGIRER: 2098 YR ROZE0%, Moan FOP LA Fohgns ™Y

conveni en resen In dosa
for human medical use, comprise actlve mgredlents in association with a

20 pharmaceutically acceptable carrier(s) and optionally other therapeutic
ingredient(s). The carrier(s) must be "acceptable" in the sense of being
compatible with the other ingredients of the formulations and not
deleterious to the recipient thereof.

25  Conveniently, the active ingredient comprises from 0.1-100% by weight of
the formulation. Conveniently, a dosage unit of a formulation contain
between 0.07 mg and 1 g of a compound of formula I or II.

By the term "dosage unit" is meant a unitary, i.e. a single dose which is
30 capable of being administered to a patient, and which may be readily

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

dose comprising either the active material as such or a mixture of it with

solid or liquid pharmaceutical diluents or carriers.

35 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,

ophthalmic, topical, nasal or buccal administration.



may be prepared by any of the methods well known in the art of pharnmacy,

e.g as disclosed in Rem ngton, The Science and Practice of Phar ma®NQVEMBIER 2006
ed., 2000wd3nor@bhods include the step of bringing the active ingredient

into 5 association with the carrier, saich constitutes one or nore accessory
ingredients, In general, the forpulations are prepared by uniformy and

i nti mat gﬂv‘- rmy wev&efwweﬁﬁ‘érbeedw@ﬁﬁnﬁ% g %@88%’? émm'ﬁ a liquid
carrier may ba grepetad by whyed tselmethods miedtr krowm i the artdoft fterrmacf/, necessary,
shapi ng t he roduct.ipto.the desir, fornmy ation, For mul at ivons of the
orecent §RnsAPORE, 1 BhRutetgp Sheistibqc 4 Piachle of BubRREW Bgas O 1Ot

di scr et eedip20860. AUGhel&gdS&pﬂM@ghe stepheft lsr,ingigbltda_tegcdwe.ihg)lmmgntceach

cont gl ”'J&%o@ia%ﬂﬁ&ﬁ&ﬁ% @Eéil-he?,”w’ﬂéh 8§nsftii!8t Cone' §r Hb%%%g@&%‘o'r in the formof -
a powder "Or granuleés; in the' tormot a solution or a suspension in an
aqueous ihgtpdientsr Imgrnemplethesforinglatinnssaretprepaeachbanohiformiygayderol ; or in

the T or fh BBy dindifa tRE Brif8ihaeallrlingd YedRfatidh Alth o AGMLSeRHler SUCh OF 1S
may be edible oils,”stich as e.g. cottonseed oil, sesame oil, coconut oil or
peanut oira figgiv divideddgsadigdeqasring ob Lot siihihely ihpesassaneshangetes
suspensiqag by §he WbkbEFtnABLiBAL Ural guns such as tragacanth, 20

al gi nate, acacia, dextran, sodium carboxynethyl cellul ose, gelatin,

net HPl cel | ul ose, hydroxypropyl met hyl cel | ul ose, hydroxypropyl cel | ul ose,

car bonerprafifla el uf e preced ind@Rtion BaradR forerbNgdMeHistithGoRYaydl SO be
adm ni stered .in_the rmof a_bol u&, el ecttfary 0 aste. 25 A tablet may be

f O i
made by Réotpthsstariyelofiststs 4NHG FRE a8 FARYIPHgiaclrentablsht Phnal Iy with one
Or nNDr e |ageRGERPeydch REHEMNiIAGLS prddengpintiase cini Gl tedfcheryctiveangrepaited by
conpr essi ng, fJ n afsui t abl e machi ne,. .tq: ctive ingredient(s) in a
freo- 1 otg PEPRILEAMIE o oMl db e dRim et @ SPLTRREY i xed by a
bi ndér, suspbnsisnéngn dqetoosdiquid ac ose;agteaus hiquis| aichres, etbaaol ar gum 30
tragaca i i a8 cel e, . et hyl cel | ul ose,
hydr oxygﬁ'gﬁﬁdﬁ?mﬁ@g%%ggﬁ %‘év@@?%%f‘é@'%?sbc%% Hapaen- g IV o ke: a
| ubr i cargmulsidn. HHdb. @jls mevibenediblearits, sychiiagre. gt celitenseedneihrreskme st ear at e,
sodi um ' I at €, I dd d-@r 4 | ke.
di si nt eg‘ﬁgtz‘?’%ﬁ‘étgéeﬁ?%?%ﬁ&ﬁéﬁe%'é@sﬁﬁcah‘%}g'ﬁ%%ﬁ?’e@ﬁ’ﬂ@g@ﬁéﬁ bentonite,
35 cr os RAUROUE GHEPSRPRAINCLIIE SHALEEHF OF NgHyieb L mscs chrasHagremtk: or the |i ke

or 23 di AgATa%e NSRUE HextiHnG Bodtind eh ity hitRy BeHUIMBY fadtihabl ets may be nmade
by noul di ngé)’r\l n.a suitabl e machi ne ered active

a mxture of the po
i ngr edi GRetareeiuloseafivareapreRH MeEshYealiugss, ‘?Yfﬂaﬁy?rHQE}{cvéﬂPlﬂiFd di | uent.

carbomers and polyvinylpyrrolidone. The active ingredients may also be

administered in the form of a bolus, electuary or paste.

25 A tablet may be macE:{b‘y compressing or moulding the active ingredient
| optionally with one or more accessory ingredients. Compressed tablets may
be prepared by compressing, in a suitable machine, the active ingredient(s)
in a free-flowing form such as a powder or granules, optionally mixed by a
binder, such as e.g. lactose, glucose, starch, gelatine, acacia gum,

30 tragacanth gum, sodium alginate, carboxymethylcellulose, methylcellufose,
hydroxypropylmethyicellulose, polyethylene glycol, waxes or the like; a
lubricant such as e.g. sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride or the like; a
disintegrating agent such as e.g. starch, methyicellulose, agar, bentonite,

35 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

ingredient and suitable carrier moistened with an inert liquid diluent.
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may be - may in the formof suppositories in which the conpound d# NOMEMBER 2006
present i pueoddo0en2i S adm xed with Iow nelting water soluble or insoluble

sol i ds such as cocoa butter, hydrogepated vegetable oil's, polyethyl ene

gl ycol ds esters of .5 polyet ene caqls ile elixirs may be
prepar e ﬁm@rY?ﬁFr %trﬁFt%éfjm'f’ﬁ‘f@t%nl%‘F a‘f.'"f’%dg tEEiC%P%[BP for parenteral
adm ni stsmbb@nmomemwewhﬁm the mrnpomuseoathspsarslehe;mjdny;omrisaﬂmenaus preparation

of the acs"%\rﬁ?wlnqgé%dﬂ'%o%ﬁ !"Bl&%r |§so|QH%fseorh?9| }ﬂehs w.th the bl ood of

the recipi ali ne iSO ucose b%'&eutl on or buffer
sol ut i orhydfbgerdaerhiegetairie milg, belyetivriersmigbrepl yr ﬁatey akidseastéxg dfor instance

F 5t AR R QB3O LA IR ALY B prkpbic uciRE thifidh Bhintkeld || 1 N0

agen ormufatioh, irradiatio formulatio ing of the
formul ati on. Liposomal fornulations as disclosed in e.g. Encycl opedia of

Phar mac iyl ;i ﬁ%@émsxm FQ#enszeral%%mﬂs%r fofh OrwféHttﬁMrﬁpﬁ% gparenteral

adm ni stration. ternative he conpoun may be presented as
a steri |Séerlgeo¢rhdorﬁﬁéw%m@@ra@m@oféhq pedye ingredignsowleich ighi ch is readily

di ssol vegefdtably @b&m.& w.ﬁpiﬁ@%ourm&%%@swerﬁr bY. IE&OH&esal?rQ Transder mal
fornmul ati ons ma ein f or m_of | aster or "a patch Fof nul ati ons

sui £8bl ésﬁﬁﬁﬁf%ae{-ﬁ?%e ﬁﬂ'hﬁt'ﬁlns?rr'é‘fff%'ns% jomyeThenfarmlaemmeay be steril e aqueous

Pr epar ?tdoﬁmeﬁfenmesteﬁhsé@b FeF myft@:sﬁesmtmicﬁhtmuglb% lbé’ttgrlla}réfa(?ﬁlrnbs'[ all'ine
orm far, exa orm of an aqueou m ¢rocrystal ] i ne suspensi on.

Li posond}' tefrmagﬁ'té&q 8&%“5’?‘55\906%9@[}%@55“‘3 °r"BHFa§‘r?é‘r' '@9&&%‘&5‘ o &€ as discl osed

i n Encyabepetitiorobr Restinpoe e éaimuldgchnoibogymalrmlilatl®@Oas may aI so be used

to preset t he actlv i hgredi.ent. ..for opht.hal adm ni a

For mul at9'3H8S %‘Lm EYo o PRt i) i%t ﬁ%%‘i ncl ude

| i gabd are asorsuitehlel for poegpaesat!i axhsingsicdtias | i ni nent s, I otions, gels,

applicants, oil-in-water or-water-in-oil enul sions such as creans,

oi ntments or pastes; or solutions or suspensions such as drops. 35

For mul atAleersativetyatihe chorpovadanf formpleck mayakmmprisenied po@ $tavlaidelidowder

preparation, e.g. a freeze-dried powder, which is readily dissolved in a
sterile solvent immediately prior to use.

20
Transdermal formulations may be in the form of a plaster or a patch.

Formulations suitable ophthalmic administration may be in the form of a
sterile aqueous preparation of the active ingredients, which may be in
rg microcrystalline forn?rfbr example, in the form of an aqueous
‘ microcrystalline suspension. Liposomal formulations or biodegradable
polymer systems e.g. as disclosed in Encyclopedia of Pharmaceutical

Technology, vol.2, 1989, may also be used to present the active ingredient
for ophthalmic administration.

30
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.

35
Formulations suitable for nasal or buccal administration include powder,

self-propelling and spray formulations, such as aerosols and atomisers.
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i ngr edi entyg od/Led0r nul ations of a conpound of formula | or Il may include °
one or nore additional ingredients l.éCh as diluents, buffers, flavouring
agents, colourant, surface active _agents, thlckeners preservatives, e.dg.
met hy| h¥idl rEgifisenteohecalorerspatip R B disdienss thafesyulatiansaffa i ng agents and

the Ii kecoﬂn%ohh& &yeﬂn%meq Mﬁ%avrmcluaé r@eetd?anefeesemt,ohawm@tré&@n%al |y doses
of from 01-500 per kil ogram bo q preferably from 0.002-100
‘190 ?1%1%' il

ng/ kg oﬁu%ﬁﬁ'é’l"”%?fy b\%feéﬁtﬂa B ING R NSOSWH?E&20V®. 003 to 5 ny/ kg
10 of a egenw,lmnhclaénérer ﬁhdsarxlratWesl le gSmédi\;ll myat»@ryextnzbafu@l Gadlbyirgor r espondi ng

to dai lé ﬁe tf g{r an afdult mO 01 to 37000 ng. However, the
pr eseht eMtIHRANS |%’B“bﬁla{n%8%e% Ehd conposi tions intended for
adm nistration with I onger intervals, e. g every week, every three weeks or

every no t he a 0 cal disaqrders,
oi nt ment grli the sgStem'c rt'pe(%t%ehtéhco%t{ﬁee ﬁt)re% ?9,% gﬁE'f 'yn%% grqd)rBr ef er abI y
f r om 0. 10511101-6@091;@ frer kidrargm ebo@yjyvei@ﬁt ngiegereblyafrommmm(allm maykgul a | or

is ad I Far.. i h | ogy, t rops or
gel S con%ﬂ{nﬁgaw%ﬁ 8{61&@268%’7%%%@ 0%% % (g’ Q Bbg tﬁhl?/k for
exanp? e o‘r’ a-Qotpavwptpfobrauvtohpodhts aﬂmfmmmca meallb'lcoresadndmgstoer ed. The

20 oral cont Qsaés'e%frﬁraedJlPﬁGHx'aﬂtcﬁﬂkrorPar@fo rt%t{?bo’l‘fn;ng;a Oo"vsie%gﬁ,c&l%s“' es, or

dr ops, nin om 0. 07-1000 , era , of a
corrpoundeQﬁe”F(b‘F‘fﬁB‘It@"I algp proviges CGB@é’g‘édﬁlﬁﬂﬁ' COF‘?P%'W@ @ltﬁile’iﬁcbfﬁiodl ment, the

i nvent i ORdRIiRStEESn ATER n&f‘g@#tlhﬁéﬂla%5 e@rm,esy WeRRS eG@F{}prréé RkeRs @mpound of
formula | or Il in conbinatio one or nore oth erv& har macol ogi cal | y

active cBKPYURAEtdBdEhenopis! t'fetaéﬁ'teﬂéﬁf dgrmatilegical dispirersi seases. Exanpl es

of compoudmanistreamshg lotibeacoRtinidl fpdral 0.he750 m@ggbﬁ@cﬁreﬁzrmlych may be
used tog the nvnet i on i nel ude S-triazine

deri vatl rguﬁnﬁbgﬁg&mﬁggégﬁ‘oﬁ%é@@%}efsﬂg& gbar*?OgéP%‘& alJ@frHH?e antibiotic

agent s sucthl Bsadrbinésteyed. rFor dapicahasy ¢ nphtlmumorag{sn mnﬁnedm(ﬂrrwﬂ 6t n,
i dar ubi C'gQrs %‘f%%ﬂgfﬁ ﬂer spll %Bl‘%%&l% g}ef&%mf mh}: g?tl n/gg ar%ent s such as

busul f an; car nusti AnbuCH

cycl ophosphmmiej@ﬁl-aa_ﬁanmvégzome,confp@sthdmfcfe(mul@irmet inis, admmmter&ﬂ. R ne,

mel ph@l ag,a IR RGRISRAG S Ere?fdfmulated, preferably as tablets, capsules, or drops,
containing from 0.07-1000 mg, preferably from 0.1-500 mg, of a compound

of formula I or II per dosage unit.

In a preferred embodlment the invention provides pharmaceutical

25 compositions comprlsmg a compound of formula I or II in combination with
one or more other pharmacoliogically active compounds used in the
treatment of proliferative diseases. Examples of compounds used in the
treatment of proliferative diseases which may be used together with
compounds of the present invnetion include S-triazine derivatives such as

30 altretamine; enzymes such as asparaginase; antibiotic agents such as
bleomycin, dactinomycin, daunorubicin, doxorubicin, idarubicin, mitomycin,
epirubicin and plicamycin; alkylating agents such as busulfan, carboplatin,
carmustine, chlorambucil, cisplatin, cyclophosphamide, dacarbazine,
ifosfamide, lomustine, mechlorethamine, melphalan, procarbazine and

35 thiotepa; antimetabolites such as cladribine, cytarabine, floxuridine,
fludarabine, fluorouracil, hydroxyurea, mercaptopurine, methotrexate,
gemcitabin, pentostatin and thioguanine; antimitotic agents such as
etoposide, paclitaxel, teniposide, vinblastine, vinorelbin and vincristine;

hormonal agents, e.g. aromatase inhibitors such as aminoglutethimide,



.35 thiotepa; antinetabolites such as cladribine, cytarabine,
f1 udarabi ne, fluorouracil, hydroxyurea, nercaptopurine, net hot#g\y(ﬁlgﬂﬂ]& 2006
genti t abiWO 038685t at i n and t hi oguani ne; antinmtotic agents such as

et oposi de, paclitaxel, teniposide, wvimnblastine, vinor eI bi n and vincristine;

NovevBere BTBteT oS, JpB A8 T QDRerhaN AU oY Bretifers A ARARIE T T Cone. and
pr edni s&aenoaadeleasi@onhoinmepe ddidhe antirsizegens ﬁeﬁhmﬁéamgmM

anti est "f%‘?&ia@'&lﬁh l@?ro%@l”@ﬂtfa‘ﬁ&lrogér%rmta@bﬂﬂ%@lmh%t 'bQ?IQ icafiNt i androgens such
as flutam de; biological response nodifiers, e. U%’RP oki nes such as

al des| eliRsAP SR ARAIFIBFS, 5 €t ¥FPAgKIsesuch rﬂséf'?"é?'%k'é' gthernt er f er on- a;

grows h fmeHanRingy S thtdffersm ¥hak aBah&irfdion{d; Icfgbﬂsﬁ rf@&t@@s@@ﬂéﬁnvst im
differentiating agents such as vitamn erivatives, g. seocalcitol, and

“al | -t r aREYHEERARIR, Blgrastim %ﬁ%gréﬁlﬂsé‘f‘br difierenfiating ég‘é‘l‘h‘isssd#CB asand

nonocl oRabrARtD b@ldvasvesl g UEeod2eE tVSasd BRGTSs Petitiic @aB@; 0genesi s

i nhibitors. Finall 6} |on53| ng r adi t| on, 10 aLQ;;P?r@ﬁ 8 readi |y defined as
a corrpodﬁﬂwri%e%ﬁa "B PUGB FsnGEaMbTP ?'narf‘%@"o"tolc tibgfiese BNt i ¢ di seases,
and may nb&rdgts]??lcttﬂth whtirartgieg@mtmumdﬁd toref FinhHy ploessing radiaeidh| on. Due Ito t he
sev e n.experience tients, rec in ti-neoplastic
Cr o5l merleTBpSh oofrRadiv, BEn AR RS SFERPe e, 4 ReRVRY BebERE BRI B which are
not t hemltmest ahheeplaspkaiseases patd natyhiee cdmbhmqowrtelumvddmddnﬂsm de

effects ? ﬁhéseﬂ??rpv&ﬁ dnc 6LPee nge?F s?d)enpt‘? ftén n’% @I'\ggd b stin,

Ieucovorln i"-neop astlc co uch as
pacl i t ayekientd regeivimaainki- nemlagm@,tr@etmem:ltoplcpﬂspadns:lmbleampl tatin,

car bopl %‘Hhﬂms\(ér% lr%;éd}?cs aﬁfzﬁlér@m&%pem%&v\ég %@&ehgw Y.Ehﬂ)&ﬂ%m’élﬁ' !

doxor ubi Ci n and seocalcit inthe conblnatlon
conpdsi tf1|em15€|®letm@1€}J$@§e¢ffeqtﬁ@éﬁﬂt'dﬂﬁoﬂlqstlcstf@nwxsa@m cérapouitds conbi nati on

conposi §hQRaObndifdStiR! qa&ggg,tvohgvagm hdnamay be provided as mixtures of the
conmpounds or as indi vi dual conpounds intended for sinultaneous or

sequential admnistration. It lies within the capabilities of a skilled

physi ci an ﬁéﬁ'tlé’tﬂéﬁréﬁt&rﬂe@Bla{s@cm;ﬂﬁlridlsﬂ'@uéméﬁbﬁalht%x'en fluors@eeant i al
admnlstratlo ur.t t he |n\é§nt|on relgtes

T hod StSasith, (ol fospRmed | Gt Hleh oA BEPlary St Etiies SREkE BN ondi (i ons.

t he20et Ribreiimeg, | i mibgkt, doxoeubiniyy, nicphalpatdreniedcaldieddppesr eof , a

phar rraC%uetnlch,a] in 72 eogcln%bmatlon compositions of the present invention.

It is envisaged that the combination composition of the present invention

may be provided as mixtures of the compounds or as individual compounds
2~ intended for simultanéous or sequential administration. It lies within the

capabilities of a skilled physician or veterinarian to decide time intervals in a

sequential administration regime.

In a further aspect, the invention relates to a method of treating or
30 ameliorating proliferative diseases or conditions, the method comprising
administering, to a patient in need thereof, a pharmaceutical composition
comprising a compound of formula I or II, which compound is hydrolysed
enzymatically upon administration to provide a compound of formula III, in
an amount sufficient to effect treatment or amelioration of said proliferative
35 disease or condition, optionally together with another anti-neoplastic

compound and/or ionising radiation.

In particular, proliferative diseases or conditions to be treated by the

present method include a variety of cancers and neoplastic diseases or



conprising a conpound of forrmula I or Il, which conpound Is hydrol ysed
enzymatically. upon adm nistration to pr OVI de a conmpound of formula 111, in
an amuntwﬁ&éfo% jent to effect treatment or anelioration of sai & NOVEMBER 2006
proliferatl 8%%i sease or condit i on, optionally together w th another
anti-neoplastic conpound and/or iok8sing radiation. In particular,

prolif ecatdivendirebating larkacemmdi, atoesmyeloht Idukaahral, Wohhxamyproezsent met hod

i ncl ud dis

031 00769 48N chaftic IRAPRRBr JaR BB Al R PPl e T DR nem .
chroni cHanoiscﬂlséaaekcaemr&HocllgkUm tymghmphat smallwkmsmalqueﬁllodgspl asi a,

mul ti pl ﬁr@%%}r%mq‘?stlj_pqg%éﬂlr%l%'r%%ﬂﬁ‘@ctgr cé}%ng %VEYHBQJQWB‘ smal | or

non- sna carcl noma astric I Nt or ect al cancer,

pr ost at breasy eancen, brals, heador n@ah@@mcerbﬁ@nqrer Ihéba Lmnawctkaqtahndeey cancer in
the urigapMghE@Eincef! MY naft nfhiacklRs, ﬁ\?é}cc%fnce%ﬂg%@rﬁr liver
cancer, uterine or pancr eatic cancer. anoguam I nes are a SO beI ieved to

be usef€ANER the treatnent of 10 i nfl ammat ory di seases. In one aspect, the
invention thus provides a method of treating or aneliorating inflammatory

di seaseg, the nethod co isin admnistering to a patient in need thereof
an ef f eEY3RAYUARISIiRES efeasoc%%gaﬁ&wﬁ Ysetulgpddedireatmaii9fon, either al one or

i n xoonbinfiakiatory diseagefiem &Hi@é@;@éiﬂ}f Hﬁaainl\/)énﬂﬁhlthas poRAEEdsnethbdThe
i nvention al so relateﬁkstot e use n%)ound grrrulal or 11

opt i onafl FeRELRamSiorating jef a’Bma Orﬁfe A FSMPESINGhdi cat ed

above, amntmeﬁagubaa:bunen@fn ne@u ummsﬂan effacwé "ahﬁidlln&rofasal d nedicanment is
|ntended to be us % Qb 'pro iferative diseases, e.g. 20
cancer s“44P ?‘Hﬂﬂ? 65’80 fy R PLEaE AR5 SAMRiBagPRMIH} ed t o

adm ni somerthmapeupoalndachNe tbmpoumdsent i on parenterally, such as in a
l'igwd, preferably aqueous, solution intended for intravenous injection or

i nf'lusi on. A suitable dosage of the 25 conpound of the invention wll depend,
i nter alhainventichalsgeelatrs ok Useoew commpaureispeftfoemula {lee Iteverity of the

di seaseogiforyytioBRHHA WA othCanti ARbALStIC UBHpdARUNaE thdiBelr act i si ng

physi cian. The conpound may be admi nistered 'either oral or parenterally
accordl?l‘@f"’teo ithe srafaciyse R medicdugnis; I pgrticular, said me icament

is intended to be used for the treatment of proliferative diseases, e.g.
20 cancers as mentioned above.

As indicated above, it is preferred to administer the compounds of the
invention parenterally, such as in a liquid, preferably aqueous, solution
intended for mtravenous injection or infusion. A suitable dosage of the

25  compound of the lnventlon will depend, inter alia, on the age and condition
of the patient, the severity of the disease to be treated and other factors
well known to the practising physician. The compound may be administered
either orally or parenterally according to different dosing schedules, e.q.
daily or with weekly intervals. In general a single dose will be in the range

30 from 0.1 to 400 mg/kg bodyweight. Parenterally, the compound may be
administered as a bolus (i.e. the entire dose is administered at once) or in
divided doses two or more times a day or preferably as an intravenous

infusion.

35 The invention is described in further detail in the following examples which

are not in any way intended to limit the scope of the invention as claimed.



daily or with weekly intervals. In general a single dose will be in the

range 30 fromO0.1 to 400 ny/ kg bodywei ght. Parenterally, the comMjNDVENMBERZ06
admi ni st ervged 08@owoPol us (i.e. the entire dose is admnistered at once) or in
di vided doses two or nore times a daygqor preferably as an intravenous

i nfusi onE§\§5 E invention is descri bed in further detail in the follow ng
exanpl es MBhE>are not in any way intended to limt the scope of the
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nucl ear Regiteniiclepe sorgnetie t(eISIhvﬁan@p@WRhspeﬁﬁa KB Mitw) ARCANEMR(75.6 MHz)
chem cal f n t et ranet hyl sil ane

(6=0. 00) ?rqbc%%f% %‘??ﬁ% Ehgygé@g %Z'B'tbgeﬁ éégﬁ 'g‘%g oﬁér%n?%} =76.81 for 13C

NVR) It atﬂuaardsthVMéama{&fé) 8e) ar ﬁhulpmfpr@t(ﬁ—éf 2heer dedtermghlofsfiongl 6t (s),

doubl et Ly, sfgd PEEINIGR) srfihRFbLITHN A1 of ROy t%l%?de Q#Hr%%eﬁn%h the

appr oxi mat e m dpoi nt |s Iven unless a range Is anic

sol vent s(%%@'ﬂt\ﬁé)r elosbigidrhuripled (Py eyart@h(@h} qr OJN{ ﬂ?r@ﬁét(hy]), at the

2-(1- (teéggﬁ%&irﬁw&ﬁﬁ@%)ﬁ“s grviehRanéstys %@eest&wéteearrherb%gmcpyrl dine (1.03
m) was a to a dry-ice cool ed solution of 2-(1-(tert-

but oxycafH¥aYis) UsLdVEES PAYYHRYS- et hanol (2.62 g) in dichl or orret hane (20 m)
foll ppved by a solution of chloronethyl chloroformate (1.05 ml) in

di chl oroElgt hane 35 m) at such a rate that the tenperature was kept bel ow
-60 C r ing for 1 hour the cooling bath was renoved and the

t enper at ghiero@etigy 1l DR thA-bitdRytarbo ORN 4-pIMaTdB MoK D -ethye ca@adebteon M xture 20
was then washed twice with 0.5 MHO followed by water and aqueous sodium
bi carbonat e. The organi c phase was dri ed over magnesium sul fate, filtered
and evappyrdied (100¥ aclyovdvagdes] tb & kieyticd teoledrgptutich ag2a(1efeaur | ess  oi l .

13C M/R 1 . _ 41 0, 30.8,
2 28.4 Péepa#’g%rlbg)n 9 éo%gen ?’?f‘@e{%”ﬁ' érz’lt%libg% g@%‘“&‘r’ 6r§H1y Slgrge g. peri dyl oxy
- et hyl cavbfaiveed by a solution of chloromethyl chloroformate (1.05 ml) in

dichloromethane (5 ml) at such a rate that the temperature was kept below

-60 °C. After stirring for 1 hour the cooling bath was removed and the

temperature was allowed to rise to room temperature. The reaction mixture “
20 was then washed twice with 0.5 M HCI followed by water and aqueous

sodium bicarbonate. The organic phase was dried over magnesium sulfate,

filtered and evaporated in vacuo to yield the title compound as a colourless

oil.

13C NMR (CDCl3) & = 154.8, 153.4, 79.5, 75.1, 72.2, 68.3, 65.3, 41.0, 30.8,
2% 28.4 o

Preparation 2

lodomethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyloxy)-ethyl carbonate

30 Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyloxy)-ethyl carbonate
(3.15 g) was added to a solution of sodium iodide (5.6 g) in acetone (20
ml). After stirring at 40 °C for 2.5 hours the reaction mixture was cooled to
room temperature, diluted with dichloromethane, washed with aqueous
sodium bicarbonate and sodium thiosulfate and evaporated in vacuo. The

35 residue was taken up in ether and washed with water. The organic phase
was dried and evaporated in vacuo to yield the title compound as a light
yellow oil.
13C NMR (CDCls) & = 154.8, 153.2, 79.5, 75.1, 68.3, 65.4, 41.0, 33.9, 30.9,
28.5



30 Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyl oxy)-ethyl carbonate
(3.15 g) was added to a solution of sodiumiodide (5.6 g) in acq#mﬁﬁﬁERsz
). Aftegoshlbidnd at 40 C for 2.5 hours the reaction mixture was cooled to
roomtenperature, diluted with dichlg gorret hane, washed wi th aqueous sodium
bi carbonate and sodi um thiosul fate and evaporated in vacuo. The 35 residue
was taken up in ether and washed with water. The organic phase was dried

and evapprephestiom3vacuo to yield the title conpound as a light yellowoil.
54. 8r 15 33.9, 30.9,

1- (tert BumxwafdamnyLoaﬂmhmbnuad\mwlehhmvNamamdmbmnHtmgm 4-| N
- cyarno- N (6- (4-chl orophenoxy) - 1- hexyl ) - N- guani di nol - pyridinium 5 i odide
A sol utl&Q-%ef i odonet hyl 2-[1-(tert-butoxycarbonyl) - 4- pi peri dyl oxy] - et hyl
carbonate (3.3 g) in acetonitrile (15 mM) was added to a hot solution of N -

6- (4-ch As]e] 3 uanj dine (1.9
(10 |(n acét%onl wp%ygﬁ?%?V%ﬁll{\t)tertcbfg{be% bonyg ?%é)ér?nwr%é)t(g—mﬁter E:ool i %
to r oorn:ar@npeteaffuaeg)amda@ttjmnémlm@tﬁ o) wWAsS eddad totehkott $altition ofiplund
cr staII t cet at filtration
s $ '%%'Ic’ ﬁeﬁggﬂ%xgt)r\lﬁmwéﬂ%g {9 15%§U?EQJ€&?§§2§8 1538,
143 JeD mga@tomrzslez 75 1) fallpveed '.m&eﬂux 101r42(1m'89t6§ Aftgrgoolisg 30 69. 4, 68. 1,
65.0, 4lrcbm QQm%er&%r@’and?c%neent?gtién n?@aé’uo Zeithe eB@peLhgn 4 Chloronet hyl

2- (2- azi doet hoxJ carbonate 20 | or omet hyl chI oroformate (1.2 nl)
was adde€fystpllsed By tBSIad’détdﬂQJ?f %trpyé)facgtat% ANY M BOIRIRY PYiIlRNeN 351. 6 g) in
di chl or ofghihpdifov ¢A/gthls. fol l owed by pyridine (1.2 nl) at such a rate that

the tenpgrature was kept I te iprcing fo hours at room
tenper at EQVB: G blak Sadet-nt kP doi9b 53-8 LRErSI 335 Put 88 2ne r eact i on

m xti1g e was.onaskaed, 1w ae 805 ,h79.65 761 HG9.4f eBlnvesiobyi1vigt3w.8and. Bqueous

sodi um b&g%r t&%ngt B BD% Bg over magnesi um

Preparation 4

Chloromethyl 2-(2-azidoethoxy)-ethyl carbonate

20
Chloromethyl chloroformate (1.2 ml) was added to an ice-cold solution of 2-
(2-azidoethoxy)-ethanol (1.6 g) in dichloromethane (12 ml) followed by
pyridine (1.2 ml) at such a rate that the temperature was kept below 10 °C.
After stirring for four hours at room temperature water was added and after

25 a further 5 minutes\iﬁ'e reaction mixture was washed twice with 0.5 M HCI

| followed by water and aqueous sodium bicarbonate. Drying over magnesium
sulfate, filtration and evaporation in vacuo gave the title compound as a
light yellow oil which was used in the next step without further purification.
'H NMR (CDCl3) 6 = 5.74 (s,2H), 4.39 (m,2H), 3.76 (m,2H), 3.68 (t,2H),

30 3.39 (t,2H)

Preparation 5
Chloromethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate.

35
The title compound is prepared as described in Preparation 4 but
substituting 2-(2-(2-azidoethoxy)-ethoxy-ethanol for 2-(2-azidoethoxy)-
ethanol.



sulfate, filtration and evaporation in vacuo gave the title conpound as a

l.i ght yellow oil which was used in the next step w thout further1%+=NOVEMBER 2006
puri fi cat ivoao3ndkb2NVR (CDCI3) 5 = 5.74 (s,2H), 4.39 (m2H), 3.76 (m 2H),

3.68 (t,2H), 30 3.39 (t,2H) Preparat2pn 5 Chl or onet hyl

2- (2- (2- 3%bgoelxy) - et hoxv) -ethyl carbonate. 35 The title conpound is
prepared as descri bed in Preparatl on 4 but substl tut| ng

2- ( 2- (2- &2V arEmeduy - 2-aAigoiboXy 5E DHY; arbgl
19- NOVEMBER 2006 V\D 03/ 097602 21 Preparatl on 6 Chl oro met hyI

2-(2-(2- (2 azi doet hoxy) - et hoxr) et hoxy -eth car bonat e The title conpound
i s prepardtf HEeFOERUTEJS ipReR? ' Eda%E¢ &duﬁtprspet%m

2- (2- 62- (sZrb@z.tm@g h21>(2)(Ze(ilgzw)o'eeﬁWYetﬁbhﬁP@thd‘er-et%a(ﬁt fcﬂrZIZd?Et hoxy)

- et hanol reé)tﬁratl Oﬂh’é‘ lodom et hyl 2- (2-azid oethoxy) -ethyl carbonate 10
chi or ometAROBhPXY S tal8t -hoxy) - et hyl carbonate (2.6 g) was added to a
solution of sodiumiodide (7 g) in acetone (20 ml). After stirring at 40 C
for 2.5 hours the7reaction m xture was cooled to roomtenperature, filtered
and evatﬁﬁg‘?@&'—c’uﬂn—vacuo The residue was taken up in dichloronethane,
washed 1 2@ : aelianaded sodi um thi osul fate, dried over
nmagng i um sul fate fil tered and evaporated in vacuo, Purification on silica
gel wth hexane/ethyl acetate (2:1) as eluent gave the title conpound as a
col our | esghlordmett®C2NMVRatiGDEXBKYS-ethylOcarboaadte7(2.6 w)wasedded 83a9 20

Prepar at i Q h t Y, 6 te. The
title corrérg)olﬁﬁdrk ?ggg%‘gglfé’% ¢ §7 g’és@ﬁcggﬁ'te ﬁz%r egaﬁ{r}g%‘l %hﬁé}'@%%tt‘?@s(gggfl tuting
chl or onme-2.hyhours (the (reaciidndmeX o yasetaedsd, jo eadip|tegupehaivae efiftered atd oro m

ethyl 2- (ZrAoksRatilvetho eThY ke §8LEMMA @ ken up in dichloromethane, washed

15 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 title compound as a
colourless oil.
13¢ NMR (CDCIl5) & = 70.2, 68.7, 67.9, 50.7, 33.9

20
Preparation 8

Iodomethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate.

The title compound is prepared as described in Preparation 7 but
substituting chloroniethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate for
chloromethyl 2-(2-azidoethoxy)-ethyl carbonate.

Preparation 9

Iodomethyl 2-(2-(2-{2-azidoethoxy)-ethoxy)-ethoxy)-ethyl carbonate.

30
The title compound is prepared as decribed in Preparation 7 but substituting
chloromethyl 2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethyl carbonate for
chloromethyl. 2-(2-azidoethoxy)-ethyl carbonate.

35 Preparation 10
1-[2-(2-azidoethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-N" " -(6-(4-
chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium iodide.

A solution of iodomethyl 2-(2-azidoethoxy)-ethyl carbonate (3.2 g) in



Preparation 9 | odonethyl 2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)- et hyI
carbonate. 30 The title conpound is prepared as decribed in Prgg 006
but subst ifdibdf9602Chl or omet hyl  2- (2- (2- (2- azi doet hoxy) - et hoxy) - et hoxy % i
car bonat e for ?ﬂ orom et hyl . 2- (2- azigoet hoxy) - et hyl carbonate.

Preparati_on

1- (2- ( 2- ai?td’é’ét{ﬂ%)@ﬁ ) R 2de% tha ek el of A-(Re (4 S)HW&HQB“‘”@@ (4-

chl or ophéanrioeog)l}-N heyqﬂo)—Nl\l— g4apyddyiot gyanidide 214n g))m deeténiionlleu(&;(mn of

031 097605250 NSREE BTENIF B 28 b S EAGN b <8 bl EeordQERT 2000 YO
N-(6-(4- chnmrdpatemoxyyacm g yitle wmpymmd)cwstal(mecbpmthyIa)ddglmnpm ne (2.47 g)
in aC§t°@tMl i 2edid d’ldm/v)as éﬁlét%\é% H}trét‘?cfrl !a‘%‘nBR K@@oﬂ‘cﬂ&‘a’& After cooling to |

roomtenperature an concentration I n ound

crystall |'§é\b|"|5>(CDﬁés)a§d=f il ch(lyf11),e§. ﬁﬂl(da@@ba& éSe(herWa\sﬂ%bbraﬂéH by

filtrati h C 1 (br, 1H) 8.54

(d 21 gnzél%? 2!—9 %l_gelf éiQW ByﬁHg'é §H 4"3@'\('%’1(2 b?§4§213} 385 5. 17 (s 2H)
4.39 (m 3H0Q (%, 9&)( 67}, 21, 8535 (QZM{@(B@N7 (74t} Jzﬁp 34:?5 (t,2H), 1.86

- 1.70 (mdhyy 1.60 - 1.47 (m4H 10 Preparation 11

1-f2-(2-azi doet hoxy) - et hoxy- car bonyl oxynet hyl | -4-[ N -cyano-N "' -(6-(4-

chl of phenoxy) - | - hexyl ) - N- guani di no] - pyri di ni um chl ori de 15

1-[ 2- ( 2- préstaatibaxy) - et hoxy car bonyl oxymet hyI] 4-[N -cyano-N (6-(4-

chl or ophen - 1- hexyl dj d Jdi ssolved in

di chl or om&@ﬁ 2 LRBIEES ety A bi-eHEnat e and

sodi um t hhtmubIﬁa’icﬁ(v)dlr—hedleunlaau:rles1-pm16midratdhl@mdie f| I tered The resul ting

solution was treated with an excess of HCl in ether, the solvents were 20

evaporated in vacuo and the residue was redi ssolved in a small vol une of

di chl%r otel2rédReazidigkdhoxyretdfoxy swbomdnsy mediyl bdelN byyamerdly/ al-(@f(4-

?ECSL‘)E‘)d ;’29953*&%?' TRy PR tboid® FESTREBop T ™ Ca

no- omethane, washe wnth an excess of aqueous sodlum blcarbonate and

sodium thiosulfate, dried over magnesium sulfate and filtered. The resulting
solution was treated with an excess of HCl in ether, the solvents were

20 evaporated in vacuo and the residue was redissolved in a small volume of
dichloromethane. Addition of isopropanol followed by removal of
dichloromethane in vacuo gave the crystalline title compound.

Preparation 12
25 1-[2—(2—(2—azidoeth\65’<v)—ethoxv)-ethoxv-carbonvloxvmethyl1-4-[N *-cyano-

N' ' -(6-(4-chlorophenoxy)-1-hexyl)-N-quanidino]-pyridinium chloride

This compound is prepared as described in Preparations 10 and 11 but
substituting iodomethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate for
30 iodomethyl 2-(2-azidoethoxy)-ethyl carbonate

Preparation 13

[N’ -cyano-N""-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium

35 chloride

This compound is prepared as described in Preparations 10 and 11 but
substituting iodomethyl 2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethy!
carbonate for iodomethyl 2-(2-azidoethoxy)-ethyl carbonate.



N " -(6-(4-chlorophenoxy)-1-hexyl)-N-ouani di nol - pyridinium chloride This
conpound is prepared as described in Preparations 10 and 11 but# NOVEMBER 2006
subst i t ut i¥Mg 0PEYGARL hyl 2- (2- (2- azi doet hoxy) - et hoxy) -et hyl carbonate for 30
i odonet hyl 2-(2-azi doet hoxy)-ethyl cakbonate Preparation 13

| - F2- (2- (2- (2- azi doet hoxy) - et hoxy) - et hoxy) - et hoxy- car bonyl oxynet hyl ] -4- [N
-cyano- N am l% 1(4 chl or ophenoxy) - 1- hexyl ) - N- ouani di nol - pyri di ni um 35

chl ori de %)‘f'rrsé—cmrpound is prepared as descrl bed |n‘Preparat| ons 10 and 11
but subsii oyt e argany ¢ 23 @G-ldxy) - et hyl
\cAg bonat ‘?_%l{lglroéEﬁmjhﬂhe%v()zN%ﬁﬁ&%B?W}ld%mhl cmahaenﬁ&@mcﬁfbrl\é@/ENBER 2006
2- (4- Pi peri dyl oxy) - et hoxy car bonvI oxynet hyl]-4-f N -cyano-N ' -(6-(4-

chl oro- ph@@@?&\ﬁon othf)fﬂlp' %egaantdwaakbmw dtmbem%&s;pe@ﬁmjwydrOch' oride. 5

A solution of 1- ert - but oxycar ho erid et hoxy-
car bonyl O‘SWDP@ﬂHW']m%U"[YN 4d%r16¥5NI"° -N° (@3)-/(41 C@FﬂrePbﬁ'F@FWX%h%llﬁeNyl )- N
guani di noauawainéwwmlmem fRiide (2.40) imdidhrhbecendidans s‘ﬁ%ﬁeﬁ hakeanwi th an

excess of a ueogs sodi um bi car bonat e and sodium thiosul fate. The organic 10
phase was®tfEred’ agBpOymFMHLMURCaIRTNALE agd FodiyPpiasuliaie-ethe oFRae r ati on in
vacuc:wtcl 0 ;amyéh twé’édﬂbdtdWQr(hhaiﬁfesfumtsru&bee ag& fnmé@dAftar _T_ﬁ@céﬁtfrétgﬁ{ ihnr ring and
treated wit oride jn eth e i.ce bath was

r enoved a‘mf”zgatl”eef szfsr én%/&{ %EFHHEE%WE'?W@O A7 'ﬁ? "\‘9\/5'% stEiR9é8di n vacuo.
The resi duteatsaswith exmt @ccess toli hgti hegerf chibade dn leyhewa]hernaé ibath iwasvacuo. The 15

501 0 ST ARG BTSRRI G DbV S e

(br 1H) , Tite 6Siduor wa2krdited 8vilt6 ethr folblved b@Oe\(dmroraﬁdH) in vadio (The 2H) 6. 95
(539, B vihiedtyth bl B8 o o gy 57 (7
Exanpl e thleﬁgn(ppuammlhww)créﬁtﬁﬁy car bonyl oxvnet hyl | -4-f N -cvano-N
h§ gr tchfgﬂﬁr&nwﬂamm §=hexy sriaeyani & (] 1pY! BB MM AH! @ 76¢d,
2H),7.60 (br, 2H), 7.31 (d, 2H), 6.95 (d, 2H), 6.23 (s, 2H); 4.28 (m, 2H),
3.93 (t, 2H), 3.62 (m, 2H), 3.57 (m, 1H), 3.40 (br, 2H), 3.06 (m, 2H), 2.91

20 (m, 2H), 2.0-1.3 (m, 12H)

Example 2
1-[2-(2-aminoethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-N" " -(6-(4-

chlorophenoxy)-1-hexyl)-N-quanidino]-pyridinium chloride, hydrochloride.
25 T~

Triphenylphosphine (0.58 g) is added to a stirred solution of 1-[2-(2-azido-
ethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-N" "-(6-(4-
chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride (1.19 g) in
dichloromethane (20 ml) at room temperature. When the evolution of

30 nitrogen has ceased, water (0.036 ml) is added and stirring is continued
overnight at room temperature. 2M HCI in ether (1 ml) is added and the
solvents are removed in vacuo. The residue is stirred with ethyl acetate (10
ml) and the solvent is removed by filtration or decantation. After drying in
vacuo the title compound is obtained as a colourless powder.

35



75 Tri phenyl phosphine (0.58 g) is added to a stirred solution of
1-[2- (2-azido- ethoxy)-ethoxy-ca rbonyl oxymethyl]-4-[N -cyano- NyNoVEMBER 2006

chl or ophep@xysootsopexyl ) - N-guani di no] - pyri di nium chloride (1.19 g) in

di chl oronet hane (20 m) at room tenpeyature. Wen the evolution of 30
nltrogen £3 sed, water (0.036 m) is added and stirring is continued

overni ght_t}*d'té—m?‘ovm terrper at ure. 2M HCl in et her (1 n1 i s added and the

sol vent s lakZ= (2 dram thexatne i g eflraxyd o 2 yghoacet ate (10
m) and gppe. ﬁ@'(z{:emoaoéhres&ameﬂ H%x(vhthicr@w.mo%vﬁiﬂﬁﬂnﬁa&m|9ndeAfter drying in

vacuo the Tirtlre conpound 1s obtained as a colourless powder. 35 17 NOVEMBER
206 Wobydrosbiagige.24  Exanple 3 1 [2-(2-(2-a

m noeg hoxy) - et hoxy) - et hoxy- car bonyl oxym et hyI | - 4- [N cyano- N ' )
-(6-(4-chlor oPhenox ) -1 - hex uuani d| vridinium chl ori de

hydr ochl dPedE'e eorRRURY fF Br%‘lfzfﬁqnﬁ‘gdje?%”?ﬁ F&MR aé’éﬁﬁUBéﬁtthgExarrpl e 2

but SUbStl'—[ZJlMgG azxdoethoxy) ethoxy)-ethoxy- carbonyloxymethyl] -4-[N" -cyano-

1-12-(2 -
(o calonnGr 3t Phagnr ey ot i Re Y g ek der £5ner M
[ 2-(2- az|[dq2eﬁ1@d-3e)the;t)h)em;hoc@lc&mbyhydnyymetHy}]-]4—ENINyanq-ano N6-(4- (6-(4 10

7 o5 R a8 ek T B DR RS oy oy met yi 1 -

I

[
4-fN -cyano-N ' '-(6-(4-chl orophenoxy)-1-hexyl)-N-guanidinol _pyridiniu m 15
chl ori de, hl oride. The title conmpound is prepared as described in
Exanpl Ezgﬁguggbstltutlng
1[ 4-4 ) D E R Y X1\ 2t axy = LAY P M ' SN
[N -cyang-N (65 1 - 2 i i6hinkpm 20
chlorldeq y y J; 122 N -cyano- N
(6- (3> chlich i@8ey| ) - N- guani di no] - pyridiniu mchloride. 19-

NOVEMBER 20 V\D 03/ 097602 25

The title compound is prepared as described in Example 2 but substituting
1-[2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethoxy)-carbonyloxymethyl}-4-
[N’ -cyano-N" " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium

20 chloride for 1-[2-(2-azido-ethoxy)-ethoxy-carbonyloxymethyl]-4-[N"-cyano-
N' ' -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride.



CLAIM5 1. A conpound of general formula | OR ARG 4. a 7L +.
~¥Y3'IJn ONNZ ~I Il N-C-Nxii YA,,RR 2 5 R4 R5 wherein X, '13%&5%3\%}%{06

branched anaAPHPo7€9%c| i ¢ hydrocarbon diradical, optionally substituted with
one or nore hydroxy, halogen, nitro, &ino, cyano; 10 X2 is a bond; a
strai ght , CixItsched and/ or cyclic hydrocarbon diradical, optionally
substituted with one or nore hydroxy, hal ogen, nitro, am no, cyano,

am nosul fonyl, al kyl sul fonyl am no, al k}/l carbonyl, fornyl, am nocarbonyl or
al kyl car bbny| afvicRBPoaNHeRfedenaryl r@ubt I non- aromati ¢ 15 heterocyclic

hydr ocarbon diradical, all of which are optionally substituted wth one or
nore straight, branched and/or cyclic non-aromatic hydrocarbon radical,
hydroxyl, hal ogen, amino, Ai tr &y cyano,pam nosul fonyl, al kyl sul fonyl am no,
al kyl carbonyl, fornyl, ampocar|bopyl o al kyLegrbonyl amino; X3 is a

strai ght, bLéQgthKsap/ 0 clite_ h car bondiradical, optionally

substi t ut Be wi t ¥y oneloY5 omr eOsubd¥i t gant s | ected fromthe group consisting
of hydroxy, hal ogen, nitro, amiZioll cyano, i noiul fopyl, @ kil sul fonyl am no,
al kyl carbonyl , fornyl, am nocarbonyW=or~pQt'kKytgar b@,:ﬂ/g%r 10,2 25 X4 is a bond
or a straight, branched and/or cyclic hy rocar bon diradfcal, optionally
substituted with one or nore substituent selfsct ed fromthe group

consi ing of hydroxy, halogen, nitro, anfno, ‘Tyano, ani nosulfonyl,

al kyl sul f onyl am no, al kyl carbonyl, fornyl, am nocarbonyl or 30

al kyl carbonyl am no; Yi is a bond, 0, S, S(O, S(0)2, C(O, NHC(O or

( 0){.- NH, WherdNOXENBERtPHQ6L, M@nOBEDOTGMR Y6lic hydrocarbon diradical,

optionally substituted with one or more hydroxy, halogen, nitro, amino,

cyano;

10
X, 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

15 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, aminosulfonyl,
alkylsulfonylamino, alkylcarbonyl, formyl, aminocarbonyl or

alkylcarbonylamina;__

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, aminosulfonyl, alkylsulfonylamino,
alkylcarbonyl, formyl, aminocarbony! or alkylcarbonylamino;

25
X4 is a bond or 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, aminosulfonyl,
alkylsulfonylamino, alkylcarbonyl, formyl, aminocarbonyl or

30 alkylcarbonylamino;

Y1 is a bond, O, S, S(0), S$(0)2, C(O), NH-C(O) or C(0)-NH;



Y2 is a bond, an ether diradical (R-OR'), an amne diradical (R-NR"), O,
S, $(0), S(0)2, O, NHCO, CO-NH, SO>-N(R) or N(R)-S02 wieNGVEMBER 2006
and R' areud slependent |y straight or branched hydrocarbon diradicals
containing up to 4 carbon atons; 5 Y3¢ s 0; Y4 |s 0, S, (O or R7 R7 10

hydr ogen Tor® 2 ek el f 7 BoR e Yl HSBERETR LAY B Lt 1wt e
wi th phe®yIS(Ogr Sé@)zarﬁi@ét N&-G§RDr 648 D, SQQHNI&I') OU.B(M‘S(& Whereby®i, or aryl

or heter gapy- P&{Hgg%%n)ﬁ’@h&\ﬂs%%h‘ﬂ%'ﬂ}ﬁﬁ&ﬂ d h?éﬁrb% F%o%%‘?aéﬁ’cél@ one or more

substi t uent se ec rom the group consisting al ogen, trifluoronethyl,
hydr oxy, centaiaingass to di ¢arbon @jdRe;, d _4hydr oxyal kyl or d _4al kyl,

optiogal ly substituted mnth hal ogen, hydroxyl, cyano or nitro; )
tetrahydropyranyloxy, -(C1. 4 alkoxy)phosphlnoyloxy or C1-4 20
alkoxycarbdﬁ§%an1nod 4| R4 and R5 are independently hydrogen; a straight,
branched and/or cyclic hydrocarbon radical, optionally substituted with

hal ogen, dro§¥ Qalogen amno, nitro or cyano; 25 R6 is an am no group
or a het ﬁd%§%l (FQQ|ﬁ§ or condensed ring systemwith 3- 10 ring atons,
wherei n at |ﬁaﬁt 1.ring atomconstitutes an aliphatic amne; Ais hydrogen,
an option tuted, straight, branched and/or cyclic 30 hydrocarbon
radi cal , hyag %g alogen, nitro, cyano, heteroaryl, heteroaralkyl.or
thiol; nis 1; and 35 Z' is a pharmaceutically acceptabl e ani on, such

as chfor r , fo

D- to%enlé"g‘eﬁr?g‘ngpegﬁ'“et %@ g'%S} lst @Ci]g?%rﬁe Q?QM%@’& VO 03/ 097602 27
2. A conpound of the general forrrul all ORLACGCN R6.X4,Y4~ X3+Y3 n ON
N, R; is hydrogen or straight, branched and/or cyclic alkyl, optionally

substituted with phenyl; or an aromatic hydrocarbon radical;

15 R, 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, Ci-salkoxy, nitro, cyano,
C:-shydroxyalkyl or C;.jalkyl, optionally substituted with halogen, hydroxyl,
cyano or nitro; tetrahydropyranyloxy, di-(Cy.4 alkoxy)phosphinoyloxy or C;4

20 alkoxycarbonylaminoC;.4;

R4 and Rs are independently hydrogen; a straight, branched and/or cyclic
hydrocarbon radicar“o’ptionally substituted with halogen, hydroxyl, halogen,
amino, nitro or cyano;

25
Rg 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

30 hydrocarbon radical, hydroxy, halogen, nitro, cyano, heteroaryl,
heteroaralkyl.or thiol;

nisOor1l; and

35 Z  is a pharmaceutically acceptable anion, such as chloride, bromide, iodide,

sulfate, methanesulfonate, p-toluenesulfonate, nitrate or phosphate.



11 -~-N~C- N"X,Yi-Xz,Yr R2 i z R5 wherein A, R, R2, R5, |
‘X3, X4, YI, Y2, Y3, Y4 and n are as indicated in claiml. 5 35(?‘%0?&%@3‘%&006
accor di ng}’VP&3/@?7éP?n 1 or 2, wherein X2 and Y1 are both bonds; Xl is a

strai ght, branched or cycl ic, saturaféd or unsaturated hydrocar bon
di r adi ca. wi tA carpound ccfathbmnaradrfsrmmﬁa M2 is 0, S, C(O or abond; R2is

aryl or heteroaryl, optignally substituyted with one or nore substituent
sel ected fromthe group ¥onsi sting of /hal ogen trifluoronethyl, hydroxy,
Cl . 4al koxy, xni trﬁ ya 7}1&ydr xyal kyl M:l 4al kyl , opti onal |y
substltLBed 4W Fgf iy droKy cyanN or nitro; tetrahydropyranyl oxy,

15 di-(C . 4ali koxy)phosphl noy! oxy Cl. 4IIaI koxycar bonyl am% X3 is a
strai ght hydrocarbon conpri sing I\tla Ca. 80/ ? is a bond; n
is 1l Y4is 0; R6is -NH2 or piperidyl; attjachedtat the 2 3 or 4 position
to X3 Rl is hydrogen, straight or branched Cl . 4al kyl , aral kyl or aryl; A
R4 and R5 are all hydrogen; and Z- is a phariRgpceutically acceptable ani on,
such as chloride, brom de, iodide, sulfate, nethanesulfonate,

p- t ol uerwekereimAaRe, Br, R, t(Rsaie. X25X4 XsAYe0Ymomd s @adon diegs tindichtadm 1- 3,
wher ei n ;B2 dis, @ryl, optionally substituted by one or nore substitutents
sel ect ed from the group consisting of halogen, trifluoronethyl, hydroxy,
Cl- 4%al kyl, Cl -4 al koxy, C-4al koxycarbonyl, nitro, cyano, am no,

ami nocarbonyl §H4 ORARMHccOdiRg t&lciARy 110929 &) 06 WO
03/ 097602 28 C icorrpgtcmdlggcorcdl ng too anyﬂ%{-]l‘smc*al ns -I\@g%\?ﬁgr ein R2 is

phenyl dtonds;
X, is a straight, branched or cyclic, saturated or unsaturated hydrocarbon

diradical with 4 to 20 carbon atoms;

10 _Y,is O, S, C(O) or a bond;
R, is aryl or heteroaryl, optionally substituted with one or more substituent
selected from the group consisting of halogen, trifluoromethyl, hydroxy,
C;-qalkoxy, nitro, cyano, C;.shydroxyalkyl or C;.4alkyl, optionally substituted
'with halogen, hydroxyl, cyano or nitro; tetrahydropyranyloxy,

15  di-(Ci-4alkoxy)phosphinoyloxy or C;.4 alkoxycarbonylamino;
X3 is a straight hydrocarbon comprising from 1 to 4 carbon atoms;
X4 is a bond;
nislij;
Y4 is O; X
Rg¢ is —=NH; or piperidﬁ, attached at the 2, 3 or 4 position to X3
R; is hydrogen, straight or branched Cj.jalkyl, aralkyl or aryi;
A, R4 and Rs are all hydrogen;
and Z" is a pharmaceutically acceptable anion, such as chloride, bromide,
iodide, sulfate, methanesulfonate, p-toluenesulfonate or nitrate.

25
4. A compound according to claim 1-3, wherein R; is aryl, optionally
substituted by one or more substitutents selected from the group consisting
of halogen, trifluoromethyl, hydroxy, C;.4 alkyl, C;.4 alkoxy,
Cj-salkoxycarbonyl, nitro, cyano, amino, aminocarbonyl, sulfamoyl or

30 C;-shydroxyalkyl.



phenyl substituted by one or nore substitutents selected fromthe grou

consi sting of hal ogen, trifluoromethyl, hydroxy, Cl.4 alkyl, Clli’sz(gYR R 2006
Cl. 4al kowyxed90a991 , nitro, cyano, am no, am nocarbonyl, sul famoyl or 5

Cl. 4hydroxyal kyl . 6. A conpound accot&ding to claim5, wherein said

substit went iscehbotnd acdordihg toTpoyind chieeridBnghkeeiarR, ielghemyl dr 6, wherein

Y, Is a _bond nd.. Y, 0is O 8 Ac und _accordin 0 any clains 1-7,
wher oi nPRENYL BRIt O 0B sOapfis SR IRRY BB " 157 T
conpoundoasistindiafdalagen, driffudravhetdiyl,i lsydrok - C4s BilkgybrC dy bldooxy -

et hoxy- ¢ar | = 4- N - o N. '~ -6 (4- r enoxy) - 1-

mexyl ) - Kada A Pl Ao ko, i aipocsrbiapty slfaflodr B

1- [ 25 ( 2-Canhdeaxyelsy).- et hoxy- car bonyl oxymet hyl ] -4-[ N -cyano-N ' - (6-(4- '
chl or ophenoxy) - 1- hexyl ) - N- guani di no] - pyri di ni um chl ori de, hydrochl oride; 20
1-[2- (2-(2-am noet hoxy) - et h_oxyz - et hoxy- car bonyl oxynet hyl ] -4-[ N -cyano- N '
- (6- (4- &hl or dbEERBRYNd BcerIding taClgima i, oV SELISAIH SuRFtiEH I i chipso. ‘
hydr ochl ori de; and

1-[2-(2-(2-(2-am noet hoxy) - et hoxy) - et hoxy) - et hoxy) - car bonyl oxynet hyl ]- 4-[N
“oyano- - © - 6OTHOEH SFGHHERLI §OY SIATS Y6 NVRERIN s - B, AN tm 25

chl ppi dgs chydrochl ori de. 10. A pharnmaceutical conposition conprising a
conmpound of forrmula I or |1 according to any one of clainms 1-9 together
with a pharmaceutically acceptable excipient or diluent. 30 11. A

conposi tg,on aceomhgdomgd bocardiigitd Ony Wemei 177} beediAPQUBG Cs,, di ssol ved in an

o oup. ST eTP e Ay sqielrand KofoR e gal  ne, | sot oni c gl ucose sl ution, or a
buffer solution. 35 12. A conposition according to claim1l for parenteral
1518 cofmosi’t FomPaRAG AERRIPd B bl wiicn 3 2150 W pibSrigXAT compri si ng
one or rmeshexyichdonyhmiymetbplladtiNe -examgolind<6- (Mchlare-gigosxy)-én according to
clai m 13 YheRsiutnt@hd]-PYyR@inium chioride, hydrochioride;
1-[2-(2-aminoethoxy)-ethoxy-carbonyloxymethyl]-4-[N"' -cyano-N" " -(6-(4-
chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride, hydrochloride;
20 1-[2-(2-(2-aminoethoxy)-ethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-
N *-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium chloride,
hydrochloride; and
1-[2-(2-(2-(2-aminoethoxy)-ethoxy)-ethoxy)-ethoxy)-carbonyloxymethyl]-
4-[N" -cyano-N""-(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium
25 chloride, hydrochloﬁd"e.

10. A pharmaceutical composition comprising a compound of formula I or
I1 according to any one of claims 1-9 together with a pharmaceutically

acceptable excipient or diluent.

30
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
solution, or a buffer solution.

35

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

intravenous injection or infusion.



anti neopl astic conpound(s) is selected from t heulwl s‘t consi sting of S-triazin
derivatives, antibiotic agents, al kylating agents, anti -net abo F:?ﬁ’

mtotic agents, hornonal agents, differentiating agents, biol oglt re@ggh‘é 06
nodi fi ers and angi ogenesi s inhibitors. 125, A conposition according to claim
14, wherein the conpound of formula | or IS

1- [ 2- (4- Pi peti dyﬁcs@y”jm'%wcegﬁdmw6wr9é1eh<gf|qla'm KO- 1% fahbeN

- (6- (4- chl@Hes PBRROXYE o Thekyd ke Nsgtiamd dhina]c @k pdiAésim chl ori de, ,
hydrochl oride, and wherein the other anti- neoplastic agent(s) is selected

fromthe group consisting of paclitaxel, fluorouacil, et op05| de,

cycl ophosphayi dep @insidib [ﬂ,ccﬁﬁrfdlﬂ@k@-tclaﬁn 1\@ NGl &l h Reid G@Msi t abi ne,

vi nor el bi ne, chloranbucil, doxorubicin yhal an and seocalcitol. 16. A
phar maceut %40 SHPTL £PHROEB '§|5ﬁbec“?q1fr§8b5{?ea{'ét EOMT 2l e PE SaRdRZiT nt ended

for sequentdedlyifvesi %Hk'ﬁ)@dtﬂoldéeﬂ@”bmyiﬁétrr@é b@fhtsA aeONRRYASLIREs, Eefinul a | or
Il accordi nn? to any one of clains nd Qne. or _nore ot her ant i -neopl astic
conmpounds, TOGECHRIENE 1 ’PPW‘:%’P%!RQ&J 'cﬁji FEJFEILHS aBFRtS 4G'PPISAt EeHONaR | uent s.

17. Use of moeompound oigibeentdiaidhibitod]l according to any one of clains
1=9.i optionally together with one or nore other anti-neoplastic conpound,
for the preparation of a nedicanent for the treatnent or anelioration of

proliferatinge di s&aﬁﬁﬁasﬁkﬁoﬂgﬂdéﬁdir@& cuaan Mjem@r@.racn@tdm@uhe &l aim 17,
wherein th roI| Ej ﬁﬁ?gab i | cer g ‘h useacordlngto
claim 17, AREPEIH 25U BrYEaTeNy T BRMURHT P B THE 51 oup
consi sting c@énbeukae(m% cad:cmoepwejxg)dl hewamngaan»mhbpmwendweml d

| eukaem a, chronic, | eukaen a dys asi a nyei ona,
,Hodgkl n''s élglseréél% %\f/é/rrg%p ogegkand wﬁgxlem t}%’?her 1= neop’lasgﬁ: e)cél | Iung
car ci nonm, sgastted dromrithesd iowal ccmmﬁlscmlgowfemawtammaprouamlost@mcfs,ld@var| an or

breast cantgtio HALASNEAL, cOpIARC I AANREIN, GABABENE gL B biNar Y tract,

ki dney or bla cancer I ghant | anoma, |iver' cancer Uterine or
pancr eat i ¢ VeRPIEaPiNe1 £h NORENBER, 208@Ub36n 20l Aitle e dazkaspHilteg: to any one of
clainms 17-19, wherein said other anti-neoplastic conpound(s) is selected
fromthe group consisting of 5- triazin derivatives, antibiotic agents,

al kyl ati ng 18gent & PRRATeCRBH SBoTa PR oA SPIMPHSITIYi 10 SRPERT'e, CHYPHSIAI Hgent s,
di fferenti atienga@ghetsequlenobogr eahultaneous administration, a compound of

formula I or II according to any one of claims 1-9 and one or more other
anti-neoplastic compounds, together with pharmaceutically acceptable

exipients or diluents.

17. Use of @ compound of formula I or 1I according to any one of claims
1=8; optionally together with one or more other anti-neoplastic compound,
for the preparation of 2 medicament for the treatment or ameiioration of

proliferative diseases ‘or conditions.

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

selected from the group consisting of leuksemis, acute myeloid leukaemis,
chronic myeloid leukaemia, chronic lymphatic leukaemia, myelodysplasis,
multiple myeloma, Hodgkin’s disease or non-Hodgkin's lymphomsz, small or
non-small cell lung carcinoms, gastric, intestinal or colorectal cancer,
prostate, ovarian or breest cancer, brain head, or neck cancer, cancer of the
urinary tract, kidney or bladder cancer, malignant melanoms, liver cancer,

uterine or pancreatic cancer,



response nodi fiers and angi ogenesis inhibitors. 21. The use according to any
one of clains 17-20, wherein the conpound of formula | or Il is

1- [ 2- (4- pi peri dyl oxy) - et hoxy- car bonyl oxynet hyl ] -4-[N - cyano-N TTNOVEMBER 2006
' - (6-(4-chl oro- phenoxy) - 1- he) <yl ) - N- guani di no] - pyri di ni um chl ori de,

hydrochl oride., and wherein said other ant B9neopl astic conpound is selected

fromthe groupoconsysl L 09 -0f o Ract kL axels, f LUgL praclzl4 gekgggﬁhq id other
cyclophosphanlde C|spTat|n carﬁoplafln V|ncr|st|ne gencti t abi ne,

vi nor el bi ne, @HioremDasiit colvxomMELis elﬁr@legha@mrilhan@ og@owHlstitirad of 22. A

conmpound sel e f r sistin f . _ L
2-(1-(tort- bu?éx)?é%?g%%y ngggﬁﬁgﬁ? B E%y%ﬁ§{ﬁ§h5§5%g§i2{hlrn?;ggHéghy

2- (1- (tert - budOxyedrbond g¢)ts4 heir ﬁ@wpaw@rﬂ@) difergnticHPBGredateds, biplggicglj -

(tert-But OxyC@ngmgé»)méom eurQyLQq»aéeﬁw@wh.%%psonvl oxymethyl)- 4-[N
-cyano-N ' | or ophenoxy) N- ouani di no] - pyri di ni um i odi de;

Chl or onet hyl 2-(2-azi doet hoxy) - et hyl carbonate Chl or onet hyl 2-( 2-

(2-azi doet hox et y c ,
2-(2-(2-(2- az?%oetﬁ@é&%gfgﬁ%&dlﬁg2§ng%yeé§ﬁh r@gﬁggﬁgt%hemr JoesCmpernd

2- (2- azi doet hoixipyretimyl ocar lsohdt2e{4- Ipomrdvé@h@rethoxy carbonyloxymethyl)-4-[N’ -

2-(2-(2- a2|do et ho, n Q ridini
2- 22 22 (2- a2| oet hoxy%aé?%8§§§§et rﬁ@%?gtﬁ%ﬁn%g{%gngﬁﬁﬂgypyrdnwum

( 2- azi doet hox§)) ek Yy cashen |eo,xwéwmﬁr$mzﬁﬁpwtb%ry@m wowlast(cescqmpound is

chl or ophen. oxygie krdtexl) e gguanbcyoneismlagrdfcbamlusneqhhge#diﬁ‘a,cnleuh?os,de
(2-(2-azi doet hoxy) - et hoxy) - €t hoxy- car | oxynet hyl ] -4-[ N -cyano-

- (6-(4- chIoroﬁﬁéﬁ%&?ﬁphaWé*VF¥SW?BGaHPHPﬁ ‘”bVPPH”H?W%1%ﬁP6%?B@e and 1-[ 2-
(2-(2- (2- azi deebhenyne eER@XYbRIho¥Y) o @bhoxymeasoay loxydeicBidn 4- [N
-cyano-N '-(6-(4-c)il orophenoxy)-1-hexyl)-N guanidi no]-pyridinium
chl ori de.

- 22. A compound selected from the group consisting of

Chloromethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyloxy)-ethyl carbonate;

Iodomethyl 2-(1-(tert-butoxycarbonyl)-4-piperidyloxy)-ethyl carbonate;

1-[2-[1-(tert-Butoxycarbonyl)-4-piperidyloxy]-ethoxy-carbonyloxymethyl]-

4-[N" -cyano-N" " -(6-(4-chlorophenoxy)-1-hexyl)-N-guanidino]-pyridinium

jodide;

Chloromethy! 2-(2-azidoethoxy)-ethyl carbonate;

Chloromethyl 2-(2-(2-azidoethoxy)-ethoxy)-ethyl carbonate;

Chloromethyl 2-(2-(2-(2-azicoethoxy)-ethoxy)-ethoxy)-ethvl cerbonate;

lodomethyl 2-(2-azidoethoxy)-ethyl carbonate;

lodomethyl 2-(2-(2-szidcethoxy)-ethoxy)-ethyl carbonate;

Jodomethyl] 2-(2-(2-{2-2zidoethoxy)-ethoxy)-ethoxy)-ethyl carbonate;
-[2—(2—azxdoethoxy)-elho>y~carbonyloxymethyl]—4-[\l -cyanc-N" T -(6-(4-

chlorophenoxy)-i-hexyl)-N-guanidino]-pyridinium chloride;

1-[2-(2-(2-2zidoethoxy)-ethoxy)-ethoxy-carbonyloxymethyl]-4-[N" -cyano-

N™ " -(6-(4-chlorophenoxy)-1-hexyl)-N-guzanidino]-pyridinium chloride; and
1-[2-(2-(2-(2-azidoethoxy)-ethoxy)-ethoxy)-ethoxy-carbonyloxymethyl]-4-
[N'-cyano-N""-(6-(4-chlorophenoxy)-1-hexy!)-N-guanidino]-pyridinium

chloride.



