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PCT/ DK98/ 00195 CYANOGUANI DI NES AS CELL PROLI FERATI ON | NHI BI TORS
This invention relates to a hitherto unknown class of conpounds 5 whi ch
shows st rong Jgkdyd ty in inhibiting undesirable cell prol ipc@pXoseuies n

e.g. skin cePI S and cancer cells, to pharmaceutical preparations contain-
ing these conmpounds, to dosage units of such preparations, and to their
use in the treatnent and prophyl axis of di seases characterized by ab-
normal cell differentiation and/or cell proliferation such as e.g.

psoriasis 10 and cancer. : The conpounds of the present
invention are represented by the general fornula | [err] 15
or their tautopyANDGUANIDINES ASVCEIAL PROLIPERATIONOINHIBITORS| di ne ring being in the
3- _ or 4-position, i.-n which fornula R err] stands for one or nore
substituents whi ch can be the sane or different and are, sel ected

fromthe group con- Phs investien relatesfo apitheripynknewnglass ofcompoysdS net hy! |
o o0Y: ) byt SR g ucRSab S RRARGn L0

e.g. skin cells and cancer cells, to pharmaceutical preparations contain- ‘

ing these compounds, to dosage units of such preparations, and to their

use in the treatment and prophylaxis of diseases characterized by ab- -

normal cell differentiation and/or cell proliferation such as e.g. psoriasis

10 and cancer. :
The compounds of the present invention are represented by the

general formula |

oY

=N
15 - |

or their tautomeric forms, the attachment to the pyridine ring being in the 3-
or 4-position, in which formula R4 stands for one or more substituents

which can be the same or different and are selected from the group con-
20 sisting of: hydrogen, halogen, trifluoromethyl, carboxy, C4-C4 alkyl, alkoxy

or alkoxycarbonyl, nitro, amino or cyano and Q stands for Cg-Co( divalent

hydrocarbon radical which can be saturated, straight or branched or Q
stands for C4-Coq divalent hydrocarbon radical which can be cyclic or

unsaturated and X stands for oxygen, sulfur or nitrogen the latter optionally
25 being substituted by hydrogen or C4-C4 alkyl and R stands for one or

more substituents which can be the same or different and are selected



hydr ocar bon radi cal which can be saturated, straight or branched or Q
stands for (Jerr]-C[err] divalent hydrocarbon radical which can be cyclic
or unsaturated and X stands for oxygen, sulfur or nitrogen the

| atter opti bei ng substituted by hydrogen or Cgf, §g |
al kyl and R[q'g&lb#’yl ands for one or nore substituent sb\}/%é;coﬁ can be

the sane or different and are selected 2 WO 98/ 54143
PCT/ DK98/ 00195 from

the group consi fonitheQjrolily Soridisting ofhydrobeklG{-Cly dﬂalmxyahmw hydr oxy,

hal ogen, triflouronethyl, cyano, car boxam do; anoyl nitro.
| f the present chamgenmﬁﬂomome&lyncymb carbmamudmsslmalmylwrﬁm bon

t th di ast |
The br esont i nventi ol tif Bipsett (aubos costa ey Shord AlimeR s S Ssm |
The present sal tgiofé, thée estipsunas ayffoﬁﬁbpﬁdahsbm@mfor%swéeﬁdmers - with

pharmaceutical |y acceptable I norganic or organi c acids, such
hydrochl ori &, hykhediesant invariiongise @Qmm&eSeﬁ@pmsomgneml@umﬁ@sam} phuri-c

acid, nitric acid, 4+ cg{l g&gt@m&oﬁﬁé&mgﬂ‘mggqt nﬁédd form.c

10 acid, acetic aci propioni c acl citic aci a tarl c acid,
succi ni c aC|_d with phanlnanel.mcall)eancephbb inerganic opoiganic acids, such as Even if

the present co

adm ni strati onWp’ﬁ’#@@@EMAW@B%%%(%?@@A@%@W& acldésglp hurécw t-

abl e bi orever si Hoid, titric acld, d+luentsudpimmicizacks, méthamsulpm:antacmhfomoe to 15
prepare so-call ed, prodrugs ref erahl.y derlv tives su:ochem cal .
propertles @f Q‘ﬁ théﬁ)%' W%§gﬁ'%?ﬂﬁ'p ft?"%? ‘é} 9&8’% '
and/ or absor pti %n%&é/a@fdé?idqmlalda%hl lity of the conpound in quest | on :
Such derivatives are for instance pyridyl N-oxide derjvatives of

conpounds of the i nv &mendht esRI@#FrﬁGﬁWGHHQS Bea well abegraed afterenteral
oxi dation of t hgadgicl’llhﬁﬂ*ﬁiorw |h¥oﬁlesd§s5f‘ﬁ|c%n% éﬁﬁn%e%%% prébate st h. 3-

chl or oper benzoi n an inert solvent .g. dichl oronethane
Ot her suitable rmhlﬂbme\tesslblqﬁwetweseofmqmdnezﬁﬂmnvenﬂon l.egpoperties

T o R L el G ARG D ORS00 el e picochemia Ye! | 29
properties of which leads to improved solubility at physnologlcal pH
and/or absorption and/or bicavailability of the compound in question.

Such derivatives are for instance pyridyl N-oxide derivatives of
compounds of the invention, such compounds being prepared by

20 oxidation of the pyridyl N by a suitable oxidising agent, e.g. with 3-
chloroperbenzoic acid in an inert solvent, e.g. dichloromethane.

Other suitable methods to improve the physicochemical
properties and/or solubility of the compounds concemned can be used
as well.

25 N-Alkyl-N'-cyano-N"-pyridylguanidines, described in United King-
dom Patent No. 1,489,879, are potent potassium channel activators with a
pronounced effect as pre-capiliary vasodilators, reducing the total peri-
pheral resistance in animals and in man, and are thus useful as antihyper-
tensives. As stated in Intemational Patent No. PCT/DK93/00291, filing

30 date September 13, 1993 , Publication No. WO 94/06770 the introduction
of aryloxy-containing radicals into the aliphatic groups from the above-cited
U.K. Patent has led to structures showing more specific pharmacological



dom Patent No. 1,489,879, are potent potassium channel activators with a
pronounced effect as pre-capillary vasodilators, reducing the total per-
pheral resistance in animals and in man, and are thus useful as antihyper-
tensi ves t in International Patent No. PCT/DKQBIOO%g%%Khmh g 30
date Septenbgﬁ)§%59?993, Publ i cati on No. WD 94/06770 the in uc |%ﬁ

of aryl oxy-containing radicals into the aBi phatic groups fromthe

above-cited - U K Patent has led to structures showi ng nore specific
pharmacol ogi cal  gffects on isoldfeédMasEds 4t cells and with no or a negligible effecton '
PCT/ DK98/ 00195 o g effects

on isolated tiss8Rbafidx #o sotaesilinichanriets, aéoampawdlmmmeeiabmiedon

[err] Rb-efflux from pot assi um channel s, as conpared w t h t he establ i shed

effect of conpoufifact eberIPRQYNGS covared by the akaverraentioned |.K.
The compounds of the ﬂ@é&ﬁﬁodna&%ﬁme?b@mnnbﬁudmmeﬁmé 5r6ﬁfé.taheﬁlopf 5

various tunmour cell lines 1'n culture | ower concentrations than the
known 5 conyarious dumowntell finesip|cultures at lower eoncentraliansghamtbekpewant i al 1 y

useful in plcaﬁge e i bition
of turnour cell pc&ﬁéé erat’'ion t%sglfg%’@u‘“@“ﬁ%”%ﬂ}em%°‘F"t'a";n§°“‘{}5pes of
human  cancer cel antineoplasticichentathérapy.nes under i nvestigation were 10. .
small cell lung carci non s eIJ | un I nO

H460), and breast canﬁ@n%b%"ﬁ% H‘@I WHW&“@%@P%}P"&?&@&UFE
The cells were CtypbsbPfurhan ﬂaﬁd’eﬁcélﬂfneglﬂ' HeoeElidineS uhde? i Awdre t he
conpound under investi at I on. svnt hesi s was neasured %‘I ncor po-

‘ration of [H¥H] hyﬁ'?"ﬁﬂ?ﬂ uwmearpwe V&b nanarpall callunasrerenema (Nehs (1 Cerr])
of 15  the conpagnylandBreasttricat (MGFLTLusmg the follm Qeheral plotBddta! | on of

tunour cel | prollferatlon In vitro in

cancer (MCF-7), humnmlbmmlwrm&mfonmogmmepresenceofthe
d huma .
by conpounds of PR urlddp e Rfion. DA sjificds 55 Ineeblded b noorpo-

invention. -  ration of [3bijthynniding, andthe medlmﬁhh?bltory concentraians (ICsg) ofNCI - H460

15 the compounds were calculated.

Table 1. Inhibition of tumour cell proliferation in vitro in human breast.
' ~ cancer {MCF-7), human small cell lung carcinoma (NYH)
and human non small cell lung cancer (NCI-H460) cell lines

20 by compounds of the following examples of the present
invention.
Compound from MCF-7 NYH NCI-H460
' ' IC5q (nM) ICsg (nM) IC50 (M)
Example No. 1 21 4.5 -
Example No. 3 13. 59 49
Example No. 4 18 53 43
Prior art A 920 380 >1000
Prior art B 250 45 67
A: N-Cyano-N'-(4-phenoxybutyl}-N"-4-pyridylguanidine in
PCT/DK93/00291, example 14.

B: N-Cyano-N'-(5-phenoxypentyl)-N"-4-pyridylguanidine in
25 PCT/DK93/00291, example 18.



| G50 (nM I err](nM I err] (nM Exanple No. 1 21
4.5

: Exanpl eNo. 3 13 5.9 49
Exanpl eNo. 4 18 5.3 43 Prior artA
920 WO ,”s?sglﬁ >1000 PriorartB PCT/BR%/00195
45 A: N Cyano- W (4- phenoxybutyl ) W - 4-pyri dyl guani di ne
in PCT/ DK93100291 exarrpl e 14. 4
N- Cyano- W ( 5- phenoxypent yl ) - " N' 4- pyri dyl guani di ne in 25 PCT/ DK93/ 00291,
exanple 18. - WO 98/ 54143 :

PCT/ DK98/ 00195
The results show t hatherRsulisshow thatthe sompaundsaf the prﬁﬁ%'étr\‘?‘{e(?ﬂo"é?'@

abl e to inhibi tafié® iARiBit tHerolifeRifion bf fuHitRHEclBH bmldﬁthéédn%éﬁoW&e same or
| ower concentrations than the conpounds A a B from PCT/ DK93100291.

5 THeoneenirlions thasrthe gempaynds:A and Brf@rmé?¢T/DKP§40928h and :
- I h
non-toxic s effa”%@&n?ﬁb%h&éﬁﬁﬂ«bsysﬂﬁé%ﬂe@féi@é%édah@hoﬁp&d Qvities wt

no or m ni el emc pressure general ,
they may be adrand areexedingghe describedbbeneficiahactivities wits noionminimal éffesteal |

ol atos to et HIDEERYB AL Rrossire. Ingeners) tuey By BE ERG LMY 'hé’”gZ'nZ?al
formula 1. The aral‘,ﬂuhandmmt mh'hperitoneal mtl"awaaallwtl’anmrmbmum ently be

prepared by standar roc res e in he art,. The routes are
outlined in the folﬁ- JE’FP to methods {grpspadng ¥ '

PCT/ DK98/ Q9195 desired compounds ofthe general formula . The compounds of the
formula | may conveniently be prepared by standard procedures detailed in -
the art. The routes are outlined in the following reaction scheme.



5 [err] WD 98/ 54143

PCT/ DK98/ 00195 6 a)
DCCD, NH2CN, Et3N, CH3CN, 2 weeks. (Ceneral procedure 1). b) DMVAP,
Et 3N, Pyri dypesssals days. (CGeneral procedure 2). 5 PCT/DK98/0019%

present conpounds are intended for use i5n phar maceut Ocal
conpositions which are useful in the tréatnent of the above nentioned

di seases. oc e anount required of a conpound of formula (1)
(hereinafter 10 r ef 0 as the active ingredient) for therapeutic
effect wll, of cours vary both with the particul ar conpound, the
route of adm nistrati t he manmal under treatnent. A suitable
dose of a conpound of f la (1) for

NH,—Q—X
\Y

I
11T

NH\"/NH—-Q—-X
S

Ry NHTSCH?, ¥
N

Q, R{, Rg and X are as defined above



systemic treatnent is 0.1 to 400 ng per kil ogram bodywei ght, the nost
preferred dosage being 1.0 to 100 ng per kg of manmal bodywei ght, for 15
exanple 5 to 20 ng/kg; adm nistered once or nore times daily.

A daily dos ults) may amount to 1 ng to 10000 ny, 1
ferably fro%”é}g%ﬂ%joo ng, and in the veterinary practice ?g?,rngsg%l%on%ﬁ ngly,

in daily doses fromO0.1 to 400 ng/ kg bodywei ght . Wile it is
possi ble for an active ingredient to be adm nistered al one 20 as the raw
chemical, it is preferable to present it as a pharmaceutical for-

mul ati on. Conveniently, the active ingredient conprises fromO0.1%to 99%
by weight of the fornulation. Conveniently, dosage units of a fornul ation

contai n bet weenPpedH) %%,ﬁgﬁ{cgggyg\?g{?éﬁsj(mhgﬂ %B?dlﬁgrqt opi cal admi -

nistration, the ‘active | 'y conprises from1l%to 20% by 25

wei ght of the f gy DHAAR, EMN Pridines 10 abys, fGeRaaRsbéeduréR), conprise as rmuch
as _50% w w. Fornul ations“suitable for nasal or buccal adm nistration may
conprise 0.51%to 20% w W for exanple about 2% w w of active ingre-

di ent.

By the term"dosage unit: is pegnt a unitary, i.e. a
single dose 30 V\/n-ir%\‘/’f‘_?e "8?*‘%?3!‘??5%‘3%?@!@ : Se"g'cﬁ'ztien_t, and
whi ch may be compositistiziihivh SRNiSerfl inthe tiRafie of heEboké Rikndéned Physi-cal |y
and chemcally stabl e unit dose conprising either the active

mat eri al as sucHIS8AS&-ni xt ur e WD 98/ 54143

PCT/ DK98/ 00195 Theamou%rg\ﬂq;m&ﬂ%ﬁunﬁﬁﬁﬁyﬁﬁ&ﬂ&‘éﬁéﬁéﬁal di I.uent S

or carriers. ornmul at 1 r eterinary and for
human nedi bl ugaferred to as the activesingredioat)tfor therapeuticreffectiilli efcourseact i ve

ingredient in a | @t i1 e ' J ec.arri.ér
t herefor and optela '&?\dé]ﬁf ?"R@P}V%geégﬁ"?’éﬂré’f’ mPgUR&q‘ggerquﬁ%gﬁ %‘éﬁﬁﬁ%ﬂ#he ' '
carier(s) nust mmrmaaspentreatinent A suitablerdose of a compound Offormguia @yfoat i bl e .
with the other inqgredi enth%eof. bhietof Sbm“ ati.qns _and not el et eri ous.
to the recipi entY§RRIciamentis 0.110 400 mg pey %@Fﬂ%‘?@ﬂe&%%ﬂﬁge those in
a form suitabl e preferred absageding 1.0 to 100 mg per kg of Mafima] bbdywelyitofor .

subcut aneous, intramuscul ar, }knt ravenous. and 1 ntra- . peritoneal)

A . 10
adni ni st ra_ﬁ on. example5t02 mg/kg:gdministared aRceRrMeRimes dally ent 1y be
presented in dosage “mﬁlydgﬁ(f%?gﬂ%ﬁgmmtgq rRg RPFO000 Ry, phey of the

met hods wel |l known in the
ferably from 70 - 5000 mg, and in the veterinary practice correspondingly,
in daily doses from 0.1 to 400 mg/kg bodyweight.
While it is possible for an active ingredient to be administered alone
20 as the raw chemical, it is preferable to present it as a pharmaceutical for-
mulation. Conveniently, the active ingredient comprises from 0.1% to 99%
by weight of the formulation. Conveniently, dosage units of a formulation
contain between 0.5 mg and 1 g of the active ingredient. For fopical admi-
nistration, the active ingredient preferably comprises from 1% to 20% by
25 weight of the formulation but the active ingredient may comprise as much
as 50% wiw. Formulations suitable for nasal or buccal administration may
comprise 0.1% to 20% wiw. for example about 2% wiw of active ingre-
dient.
By the term "dosage unit” is meant a unitary, i.e. a single dose
30 which is 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



pharmacy. Al nethods include the step of bringing the active ingredient

I nto association wth the carrier which constitutes one or nore accessory
15 ingredients. In general, the formulations are prepared by uniformy
and ely brlnglngthe active ingredient into | n wth
a liquid car"{r’fgéﬁ ks or afinely divided solid carri errg?’ﬁgg%/@“sgnd
then, if necessary, shaping the Product into the desired

f or mul at i on. Formul ati ons of the present invention suitable

for oral adm ”'cﬁtitrvﬂﬁiébﬁd 8Pliquid Fﬁéfn%eﬂtibamlmeﬁﬁfdﬂcﬁfneﬁh screte units as
capsul es, sachets, tablets or |oz- enges, each containing a

pr edet er ni'ned anount f@ﬁowmamab@hhrgetﬁﬂn@mandlfwhuman medicakuseopin of a
wd
powaer or gran%@iresbﬁtlmgnﬁ‘oﬂ%&sﬁaﬁ%ﬁ%‘lﬁq}ﬁak@ W"o in an

aqueous |iquid or "non-aqueous | n wat er
enul sion or a vﬂwnamllymphbmaﬂm&awfmmﬂomymaﬂydherm-al o) be ad-

Fof ml at 1 ons. 1 arePa TERierls, e o) uefbg Hcbapin’ s sepsaf,
pository incor memgwmpaﬂbbwm&wmthermgrdmmwméfenmnaﬁonsrandmh as cocoa

butter, or int form.of, an ene Formul ati ons suitable
for parenteral fQus:tp the mReIisnt glﬁﬁ‘?‘gnt ly 30 conprise a sterile oily or

aqueous pr epar at i on Tie foffulaRis IRIIMRANGEK R form suitable ffofdl rediabr ef er abl y

i sotonic with the blood of the recipient. I'n addition to t he
af or ement i oned Pavghterl ngluding subquianegusintsmaussular, intravenousgndipire 143

PCT/ DK98/ Q 195 I istration. 8 this .

i nvention nay i'nc r‘lon(?a)gggm%r m())re addi tional ingredients, such as

diluents, buffers, fngunullatyr@gnau@nvamauﬂwap@aentadmdqaagwnagents
thi ckeners, | ubjga 3 BB BhBLRY S of b AL Y RHE BR b

(i ncludi ng anti-oxr agen and

‘The conposi ti or‘ﬂhalmacv wdltmethod@nt:hdethnétep of bringingethé actiMel ipgradient/ e
conpounds usual | e trea t of. 1 he above nentioned

pat hol ogi cal coff ﬁ?ﬁ%gﬂéﬁ {hg 8“‘%\‘&38??%6?\ PP Esul t in
synergistils ef fingledients. rals:mblfcnnulatuonsarepreparedﬂymnifmw‘an@n wi Il now

be further descr bed in, t | owi,n ener al’ . prQqcedur.
preparations an'BipRie 'E'Q'"Qt eac‘“’e'" "eg'e" 9@?@‘?!%‘!9 g %mafs |~ are.

listed in tabl egfafinely divided solid carrier or both, and then, if necessary, shaping the
product into the desired formulation.

Formulations of the present invention suitable for oral administration

20 may be in the form of discrete units as capsules, sachets, tablets or loz-
enges, each containing a predstermined amount of the active ingredient; 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; or in the form of an oil-in-water
emulsion or a water-in-oil emulsion. The active ingredient may also be ad-

25 ministered in the form of a bolus, electuary or paste.

Formulations for rectal administration may be in the form of a sup-
pository incorporating the active ingredient and a carrier such as cocoa
butter, or in the form of an enema.

Formulations suitable for parenteral administration conveniently

30 comprise a sterile oily or aqueous preparation of the active ingredient
which is preferably isotonic with the blood of the recipient.

In addition to the aforementioned ingredients, the formulations of



Tabl e 2. Corm Exam Rl err] 3-or 4- Q X

Rl err] pound ple No. Pyri dyl No.

101 1 H 4 (CHerr])[err] O H

102 2 4 (CHerr])[err] 0

103 5 wosesafy 4 (CH err])[err] o  FCTDRNRs
104 4 H 4 (CH ®8rr])[err] 0 H
105 5 6- Ovke 3 (CHerr])[err] 0 H

106 6  thisdn¥dntion may3néiude ond 6ithere ddditiohallingretients, such as

107 7 . H 4 ] . . 4-C 15 #:

(CH 1(:3”] ) [ err]@l@dﬁé@lﬁr@ﬁw‘;ﬂmﬁﬁﬁz surgceachve agents, A![ | nelting

poi nts are unc b L oFésaR@tiver ey h nzoate i ¢ resonance
(NMR) spectra ?%%ﬁw'ﬁki‘ c‘%@rﬁ gal shift varqvlué;aﬂgm.r ) are guot ed,

unl ess ot her wi frcludingant-eddants); eanulsifying agenss an lK8d hexadeut e- | :
WD 98/541 e : Fﬁa QF&%/ 00195

9 %Eodi met hymeuﬁ%%’s iong tflurélg%rorogpgl?t\!}grtpgralpﬁ errllI ck?l oroform (1

H NVR [err] compourds2isualjysappli€ i\{he treatnjent 6f the above atentiomadhy| si | ane '
([err] 0.00).

(doubl et (d). g&ﬁﬂ'ﬁ&ﬁf@}‘%ﬂﬁ%ﬁé@“ﬁﬁ%@?ﬁ& Iﬁ@%’%k"’"ﬁ%‘é“g’" e "ﬂSL'r ggidmit e
md point is gspgistit sffeetston RdAr talisguot ed (s singlet, b 5 br oad) .
Chr Tt ogr aphy s et Gl e o S ol cosc B Wbl B
10 procedures, preparations and examples:
The exemplified compounds | are listed in table 2.

Table 2 _

Com-  Exam Ry 3-or4- Q X Ro
pound  pig No. . Pyridyl -

No.

101 1 H 4 (CH2)41 o H
102 2 H 4 (CH2)17 o H
103 3 H 4 (CHo)10 o H
104 4 H 4 (CHo)g o) H
105 5  6-OMe 3 (CHo)11 o H
106 6 2-Cl 3 (CH2)11 o H
107 7 H 4 # o) 4-Cl

15  #: (CHp)oCH=CH(CHo)p, E-isomer.

All melting points are uncorrected. For 1H and 13C nuclear magne-
tic resonance (NMR) spectra (300 MHz) chemical shift values (8) are
quoted, unless otherwise specified, for deuterochloroform and hexadeute-



viations and formulas are used: CH err]CN (acetonitrile), DVAP

(di met hyl am nopyridine), CHerr]dJ[err] (dichloronethane), CDC [err]
(deut erochl oroform, MeOH (nethanol), NH3(aq) (amonia), MeCD
(tetradeut agygepkfigol ) and DMBO-d[err] (hexadeuterodi met hﬂﬁwlé%qi@)- 10
General procedure 1: Conversion of compounds of the general tornula II

I nto conpounds of the general fornula 19 A conpound of the
general forrmula Il (5 mmol) was suspended in acetonitrile (12 m)

d di | oh | e L0 ' I d -
?Pi et L;?/;mpngxwwﬁgh mss%%@g%@%vgtﬁl@%@%%ﬁo@mﬂeﬁ%m )wgg stirred
at room tenper gt ,éséwl\ﬂﬂs : prtetragnet%sélane (5 B!vR). ERValUd oA Hiulll © vas

fi-ltered and washéd w th acetonitril F white soli1d containing
product and di 8plet Gmesither definad{doukiet (d),itinlet{t)cquaniet (q)) or not at thal or of or m (20
m ) overni ght ' i I : r 0, formula | as
white crystal sngm;dn&étghﬁ@%@trigng%Pté@éﬁggrﬁgﬁ& '80%8%?38 %'lf’g%tb%pounds of the
gener al fd nul brdad). Chromatography wasyerionded oh silibeegeleTies followingabbre- 1 V '

Lﬁi{itb:nﬁf’o} ”tE&%ﬁ?@%ﬁ'ﬁﬁﬁweﬁ%é@éﬁ%@ 'd?,? the lA --
pyridine (15 migmenifiGipnl chot GonErEel ORI’ ¢.Ci Ton i xture

was stirred f°Qdé‘ﬂeﬁ%“?ﬁ?ﬁf{'ﬁmabmméﬁ{%ﬁfﬁ”ﬁﬁag) gfg'mo"i%)c', MeOD'€ Product, was

either precipiftate er to'give the p nmpound as white

crystal s or evapfadéuisrohisthanol)ant DNISO-dg heraddutsiodiethylsulfoxide). VO 98/ 54143
PCT/ DK98/ 00195 ® y 10 )

Exanpl e 110 N- Cyano- N- (11- phenoxyundecyl ) : - N'-4-Pyri dyl uani di ne
(CGompound 101) General procedure 1: Conversion of compounds of the general formula i
into compounds of the general formula |.
' A compound of the general formula 1l (6 mmol) was suspended in
acetonitrile (12 mt) and dicyciohexylcarbodiimide (10 mmol), cyanamide
15 (10 mmol) and triethylamine (0.07 ml ) was added. The reaction mixture
was stirred at room temperature for 2 weeks.

The reaction mixture was filtered and washed with acetonitrile. The
white solid containing product and dicyclohexylthiourea was triturated with
chloroform (20 ml) overnight and filtered to give the product of general

20 formula | as white crystals.

General procedure 2: Coupling of compounds of the general formula I1l
with compounds of the general formula IV resulting in compounds of the
general formula I.

25 A compound of the general formula Ilf (4 mmol), a compound of the
general formula IV (6 mmol), triethylamine (0.12 ml} and 4-dimethylamino-
pyridine (15 mg) were dissolved in pyridine (4 ml). The reaction mixture
was stirred for 10 days at room temperature.

The product was either precipitated with ether o give the pure
30 compound as white crystals or evaporated in vacuo to the crude product .



General nethod 1. Starting conpound I1:

N- (11- Phenoxyundecyl )-N-4-pyridythiourea. 5 Purification: Ceneral
procedure. M p. 135-136[err]C. 13[err] NWR
(DVBO-d[ er rl"}”ﬁ’sﬁg 6, 157.2,149. 9, 145. 9, 129. 3, 120. 2, PCT/DK98/00195
11641145 T 7141728928828728628026.1,25.4. 10
Exanpl e 2: N - Cyano- N- (17- phenoxy@ept adecyl ) - N-4- pyri dyl guani di ne

( Conpound 102} General procedure 2. Reaction
conditions: 5 h at 80[err]C mmglgﬁt arting conmpound I11: S Methyl
N- cyano- N-4- pyri dyl i sot hiourea. 15 . LV:

17- Phenoxyhept de¥aneii-id-phenoxyunde HRYHCY BHE 5t ocedur e.
M.p. 134-135 C. General methodll €r ] NWR (CDCI [err] I I\/ECD) [err] 159, 4,

149. 9, 146. 7, 129. 7, 120. 9,
117. 3, 115. 6, 114. 9, 6Statinpcempourd Ik §-H 1shenoxgunsiepyl)-ly-$-pyridyithigurea.

Exanmpl e 3: {}ﬁBEB?(P&CY' ) N'- pyri dyl auani di ne ( Conpound
103) > ; N@rﬁ&aﬁp procerg re Starting conpound -

[11: S-Methyl N-cya oclyl i sot hi ourea. 25 Starting conpound
| V: 10- Phenoxydecyl EﬁnrNrék-% ¢ Purification: Ceneral procedure.
Mp. 128-129[err]C. 13cNMR (DMSO-dg) &3[5816, 15KR149.9, 145.9, 129.3, 120.2, '
(DVMBO-d[err])[err]:158.7,157. 3, 158 1, 145.9,129.4,120. 3,

116. 5, 114. 6, 11416411354 11483 X7.9, 4457, 28%5; 28,8228.7, 2&622&6,.26.1,:25.4.

10 Example 2:

N -Cvano-N'-(17-phenoxvheptad N"4-pvridviguanidine (Compound

102)
' General procedure 2. Reaction conditions: 5 h at 80°C.
Starting oorhpound IIlf S-Methyl N-cyano-N'4-pyridylisothiourea.
15 " Starting compound IV: 17-Phenoxyheptadecylamine.
| Purification: General procedure.
M.p. 134-135°C. |
13C NMR (CDClg/MeOD) 5: 159.4, 149.9, 146.7, 129.7, 120.9,

117.3, 115.6, 114.9, 68.3, 42.9, 30.0, 29.9, 29.7, 29.6, 27.0, 26.3.

20
Example 3:
- : i idine (Compound 103
General procedure 2.
Starting compound llI: S-Methyl N-cyano-N'-4-pyridylisothiourea.
25 Starting compound {V: 10-Phenoxydecylamine.

Purification: General procedure.
M.p. 128-1299C,
13c NMR (DMSO-dg) 8: 158.7, 157.3, 150.1, 145.9, 129.4, 120.3,

116.5, 114.6, 114.4, 67.3, 41.8, 28.9, 28.8, 28.7, 28.7, 26.2, 25.6.
30
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11 Exanpl e 4: N
Cyano- N- ( 9- phenoxynonyl ) - N-4- pyri dyl guani di ne (Conpound 104)

General procg Starting conpound I11: WXA’M%
N-cyano- N- 4- pyrlhlgyl | sothiourea. '5 Starting conmpound 1V:

9- Phenoxynonyl am ne. Purifitation: Ceneral procedure. .

M p. 142-144[err]C. [err]H NI\/R(DI\/BOd[err]) [err] 9.37 (bs,
1H), 8.39 (bd, 2H), 7.85 (bt 1H), 5 (m 4H), 6.90 (m 3H) 3.93
t, 2 3. 27 2 1.70 2 3 145 10H) .
(Exarrp:_?a 5- (% H210- h( 0 FR I\Jf'-z d uanidine CH:)om (m k&

Cyano- N- (11- phenoxyuggﬁg,)éi%e rodedure2- met hoxypyri dyl ) guani di ne _
(Conpound 105) 15 ner al ﬁrocedure 2. Reaction conditions: 96 h at

60C. SBtartingeprapaynd iiS-Methyl 8-ayeneri-4-pyridylisothiourea.

N- cyano- N- &{ 2- net hox Y Starting
conmpound 1V: 11- Phenoxyurﬁwwum ¥ é'))héR(S)&h&l'&;lS‘ﬂmePuri fication: Flash
chr omat ogr aphy ( El ueRurifidisfion: mr{emlrp]dde‘dﬁrd NH err] (aqg) 20 90: 10: 1)
followed by triration in CHerr]CdJerr]. Mp. 97-98 C

13C NMR (DMBO- d[ er r ] Mp.84211448C. 2 158. 6, 158.6, 143. 3 137 o 129. 3,

128.0, 120.2, 117.3, 143110367253241328928 28. 8,
128.7,28.6,26.1,25.5 5 NMR(DMSO-dg) 5:9.37 (bs, 1H), 8.39 (bd, 2H)1785(ME3<|3)wple 6:

oocyan ey AR Ll SR G, Ferftutpus ons: o6 1

at 60[err]fp 30 (m,2H), 145420 frh,I@Hyonpound | 11: S Met hyI
N- cyano N- 3(2-chl or opyrl d- yl )i sot hi our ea.
N -Cyano-N'-(11-phen ndecvi}-N"-5-(2-metho, idvi)guanidine
{Compound 105)
15 General procedure 2. Reaction conditions: 96 h at 60°C.
~ Starting compound lit: S-Methyl N-cyano-N'-5-(2-methoxypyrid-
yl)isothiourea. '

Starting compound [V: 11-Phenoxyundecylamine. - -
Purification: Flash chromatography (Eluent CH>Clo/MeOH/NH3(aq)

20 90:10:1) followed by trituration in CHoCls.

M.p. 97-08 °C.

13C NMR (DMSO-dg) 5:161.2, 158.6, 158.6, 143.3, 137.0, 129.3,

128.0, 120.2, 117.3, 114.3, 110.3, 67.2, 53.2, 41.3, 28.9, 28.9, 28.9, 28.8,
28.7,28.6, 26.1,26.5

25
mple 6:
no-N-(11-phenoxyundecyl}-N"-3-(2-chio i uanidin
(Compound 106)
General procedure 2. Reaction conditions: 96 h at 60°C.
30 Stariing compound )lI: S-Methyl N-cyano-N-3-(2-chloropyrid-

yl)isothiourea.
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Starting conpound IV: 11-Phenoxyundecyl ani ne. Purification:
Fl ash chr omwigogssaay (Eluent CH err]C[err]/ MeOH NH err] (aﬂi).‘. K98/00195
98:2:0.2). M p. 149-150 C 5 [err NIVR

(DVMSO-d[err]) [err]: 158.6,157.8,147.7,127.2,138.0, 131. 7,
129. 3,123.6,120.2,116.9,114. 3,67.1,41. 4, 28.9, 28.9, 28. 8, 28. 8, 28. 7,
28.6,26.0,25.4 Starting compound IV: 11-Phenoxyundecylamind=xanpl e 7: 10

E) - N (6- (4- Chl - hex-3-envl)- N ; N -4 pyri i di
(Compound 107 - P PaRfEStn: Ei e tbaRphy (et C ol YAIens. o6 +

at- 60[err] C.  ggu. 2). Starting conpound I11: S-Methyl

N- cyano- M 4- pyri '(%'/q'l Sot hi our ea. Starting conpound I|V: -
(E)-6-(4-Cnl orophenw)ﬁgzqﬁé—omyl am ne. 15 Purification: General
pr-ocedur e. Exanpl e 8: Capsul es

1 Capsul e gont ai ns: 13O NMR (DMSO-dg) 5: 158.6, 157.8, 147.7, 147.2, 138.0, 131.7,
panon (11 263018050 Jrbls, 18] 67 Y AR 98 6. 388 X5s, 287,

conpound)
Pol yet hyl ene 029@0?6'0' 254 962 ny Cel atine

Capsul e no. 00 _ Cel ati Ee .
122 ng 25 Example7:  pxanple 9: Tabl et

10 (El-N-(Qﬂ-Chloromenoy);hex-B-e_nyl }-N’ -Cyano-N"-4-pyridylguanidine
{Compound 107)
General procedure 2. Reaction conditions: 96 h at 60°C.

Starting compound 1lI: S-Methyl N-cyano-N'-4-pyridylisothiourea.
Starting compound IV: (E)-6-(4-Chlorophenoxy)-hex-3-enylamine.

15 - Purification: General procedure.
| Example 8:
Capsules '.
1 Capsule contains;
20 N-Cyano-N'-(11-phenoxyundecyl)}-N"-4-pyridyiguanidine (active
compound) 100 mg
Polyethylene Glycol 962 mg
Gelatine Capsule no. 00
Gelatine 122 mg
25 ‘
Example 9:
Tablet
Manufacture of 10,000 tablets |
30 | N-Cyano-N-(11-phenoxyundecyl)}-N"-4-pyridylguanidine {active
compound) ' 10,000 kg

Cross carmellose sodium 0,300 kg



Manuf acture of 10.000 tablets 30 I
N- Cyano- N - (11- phenoxyundecyl ) - N'4-pyri dyl guani di ne (active

conpound) 10, 000 kg Cross
carnel | ose ' 0, 300 kg : 195
13 ﬁgbﬁgﬁﬂ Hydr oxypr opyl net hyl cel | ul ose, PCT/DKO8/00 ? ow
vi scosity type 13 0, 200 kg
Sor bi macrogol ol eate 0,010 kg Purified
wat er I Hydroxypropyimethyl celluloe,S- S I ,
Crosscar nel | ose sodi umy xyppyl v 0, 200 kg Col oi dal
anhydrous silica low viscosity typ@50 kg 0.208k8esi um st earat e
0, 050 kg 10 - ' {gitimately in a hi ghgggkgm xer, is .
wetted with Il and S°'i"d&r an%q‘gﬁg?i nto a noi st nass. '?he I st granul ate
is dried in a fluid-beBurifiedwaterdryer at an inlet air tenpefi& ure of
60[err] C urgtil the dried granulate has a wat er activity of 0.3-0.4
(= in equilTbriumwith air of 3040% R H.). The dried '
granul ate i s pallbed thCmsgtarmelioss/sodiurhh nmesh 15 ope@R200kgof 850 [err]m
The sieved granulate ig finally mxed with Il in a con L xer.
The fini shed granul at eéP@"@gwg&@(fﬂ'Fﬁt o tablets of ma@gg?iggl Ny
and sufficient hardnesgagnésium stearate 0,050 kg

10 | is mixed intimately in a highshear mixer, is wetted with Il and

granulated into a moist mass. The moist granulate is dried in a fiuid-bed
dryef at an inlet air temperature of 60°C until the dried granulate has a
water activity of 0.3-0.4 (= in equilibrium with air of 30-40% R.H.).
~ The dried granulate is passed through a sieve with mesh
15  openings of 850 mm.

The sieved granulate is finally mixed with lll in a cone mixer.

The finished granulate is compressed into tablets of mass 1071
mg and sufficient hardness.

20
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VWHAT WE CLAIM | S: 1. - A conpound of the fornula I

[err] or their tautoneric forns, the attachnment to the pyridine ring
being in the 3- or 4- position, in which fornmula R err] stands for
one or nore gYRskikients which can be the 10 sane or di fkqipidkodns are
selected fromthe group consisting of: hydrogen, hal ogen,

trifluoronmethyl, carboxy, Clerr]-Clerr] d4kyl, al koxy or al koxycarbonyl,
nitro, am no or cyano and Q stands for CJerr]-Cferr] divalent

hydr ocar bon r adiwpATWEELAIM isat ur at ed, straight or branched or Q
stands for Clerr]-Clerr] dival ent hydrocarbon radi cal which Tiss Sheet Has Been Replaced
cyclic or unsaturated and X stands for oxygen, sulfur or nitr '

latter optionally 15 b@j@fnsoiPdloriné iy ) hydrogen or (err] I
and R2 stands for one or nore s_ubstljtuents which -can b e
different and are selected fromthe group iRt | ng of 1 hydrogen,

Cerr]-Clerr] alkyl or al koxR Y, NHaege Iourorrethyl,

cyano, carboxam do, sulfanoyl vt Iy, and pharYee®utical ly acceptabl e,
non-t oxi c salts -and No@?ﬁf. 20 2. A conpound
according to formula I of claimI, in ich thé attachnment to the
pyridine ring is in the 4-position, in h formula Rlerr] stands for
hydrogen and Q stands for C[err]-C{err] di val ent hydrocar bon radi cal
which is safurated, straight or

or their tautomeric forms, the attachment to the pyridine ring being in the 3-
or 4-position, in which formula R4 stands for one or more subsiituents

which can be the same or different and are selected from the group con- -
10 sisting of: hydrogen, halogen, trifluoromethyl, carboxy, C4-C4 alkyl, alkoxy
or alkoxycarbonyl, nitro, amino or cyano and Q stands for Cg-Coq divalent

hydrocarbon radical which can be saturated, straight or branched or Q
stands for C4-Coq divalent hydrocarbon radical which can be cyclic or
unsaturated and X stands for oxygen, sulfur or nifrogen the latter optionally

15 being substituted by hydrogen or C4-C4 alkyl and R stands for one or
more substituents which can be the same or different and are selected
from the group consisting of: hydrogen, C4-C4 alkyl or alkoxy, hydroxy,
halogen, triflouromethyl, cyano, carboxamido, sulfamoy! or nitro; and phar-
maceutically acceptable, non-toxic salts and N-oxides thereof.

0
2, A compound according to formula | of claim 1, in which the
attachment to the pyridine ring is in the 4-position, in which formula R4
stands for hydrogen and Q stands for Cg-Coq divaient hydrocarbon radical
which can be saturated, straight or branched or Q stands for C4-Coq

25 divalent hydrocarbon radical which can be unsaturated and X stands for
oxygen, and Ry stands for one or more substituents which can be the

same or different and are selected from the group consisting of: hydrogen,

' THIS SHEET HAS BEEN
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branched or Q stands for (Jerr]-Clerr] divalent hydrocarbon radi cal which
Is 25 unsaturated and X stands for oxygen, and R2 stands for one or nore

substituents whi ch can be the same or different and are selected from
the group cevipesssiag of : hydr ogen, /DK98/00195

15 Cerr]-[err] alkyl or alkoxy, or hal ogen; and l;)(ﬁrar maceutical ly
accept abl e, non- toxic salts a8 N-oxi des thereof. 3.

A salt according to claim1 in which the salt is selected fromthe 5

group consi sti r&y-Cf atkyl drsalkaexynerchaleden; aydiphaririaceiticaliyscteptabis)inenand hydr o-
i odic acid, phosphoric acid, sulphuric acid, nitric acid,

p-t ol uenesul phdexie salts and N-oxidea theseafhanesul phonic acid, formic acid, acetic
acid, propionic acid, citric acid, tartaric acid, and naleic acid,
and lithium sodium potassium nagne- sium calciumsalts, as well

as salts with @moni a, AGaltracterdingrto clairh Kyih whichdise s&H isselecteti@rom theb

al kanol am pes, ocai ne.. cyel gal kyl am .pes,, benzyl am nes, ., and, het ero-
cyclic amnes. group consisting S saits m'ﬁ”%dmﬁlﬁﬁ'mﬁﬁi '&Yraﬁ&lmm'ﬁw hygree| ect ed
from the group iedi®acid, phosphéricadid) Sulphurid &cid, nitric acid, p-toluenesulﬁhonic

N- Cyano- N- (11- phepoxyundec I&-_N— 4-pyri dyl guani di ne; . N

- CQyano- N- ( 10- p%?}ﬁﬁ&ww\ﬁ‘ '!!cﬁy‘lﬂq: fép‘n'g@aﬁiy M§;acn. propioni¢ acid, citric

_ yano- N-( 9 Phaieyc i@y bbidhandimaléid 46, 8 Mrilin Sodiurt, Botass@t, el 52! 1S

and pure enantioneric forns.
sium, calcium salts, as well as salts with ammonia, C4-Cg-alkylamines, C;

10 -Ce alkanolamines, procaine, cycloalkylamines, benzylamines, and hetero-
" cyclic amines. '
4, A compound of claim 1 which is selected from the group con-
sisting of:
15 : .
N-Cyano-N'-(11-phenoxyundecyl)-N"-4-pyridylguanidine;  This Sheet Has Been Replaced
N -Cyano-N'-(1 O-phenoxydecyl)-N'-4-pyridylguanidine; ‘ | III‘I l ‘I““ ml lI ﬂl |

N -Cyano-N-(9-phenoxynonyl)-N"-4-pyridylguanidine;
20 and their salts and pure enantiomeric forms.

5. A pharmaceutical preparation, containing a compound accor-
ding to any one of claims 1 - 4 alone or together with the necessary
auxiliary agents.

25
6. A method of treating patients in need of treatment characterized
-in administering to said patients an effective amount of one or more com-
pounds according to any of claims 1 - 5, if necessary together or concom-
itantly with one or more other therapeutically active components.

30
7. A method according to claim 6 for the treatment and prophy-
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5. A pharmaceutical preparation, containing a conmpound accor -

ding to any one of clains 1 - 4 alone or together with the necessary
auxiliary agents. 25 : 6. The use of a conpound in nedical
treatnent eheyagkeri zed in admnistering to said paf ,? Ro¥cd1aN
effective anount of one or nore com © pounds according to any of
clains 1- 5, if necessary together or cdscom itantly with one or
nore other therapeutically active conponents. 30 7. The use of

a conpound i n n&ds 6P UisbasRétERBICharacterised AHddsEble b8il froRferation inf or t he
treatment and prophy- WO 98/ 54143

PCT/ DK98/ 00195 €-9- skin cells and cancer cells. 16 | axi s of disease
states characterised i n undesi rabI e cell proliferation in e.g. skin
cells and cancer cells. A et hod for producing a conpound
of formula | adbordi ngP(meﬁlOdforcpmlmlngammmundofformula baccording o conpound

of, t he gengral c{l)ﬁtwlr?\gh'kh [err] . Is reacted with

di cycl ohexyl carbodi I'm and cyanam de in the presence 10 of
triethylam ne @) anot harcd'mmlhdloftMrg'eneralformolatlbni trile or another inert
sol vent at roomtenperature or above; a conpound of the

general formula II1]
“@“’\f“”"""‘@

1l
is reacted with dicyclohexylcarbodiimide, and cyanamide in the presence
10 of triethylamine or another tertiary amine in acetonitrile or another inert
solvent at room temperature or above;
b) a compound of the general formula 11l

R SCHy
O

15

is reacted with a compound of the general formula IV
wN_H@"*

20 | | v
in the presence of triethylamine or another tertiary amine and 4-
dimethylaminopyridine in pyridine or another inert solvent at room
temperature or above.

25

-
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[err] 15 is reacted wwth a conpound of the general formula IV

20 |V in the presence of
triethylamne or another tertiary am ne and 4- di met hyl am nopyri di ne
in pyridine her inert solvent at room t enper afMiSkdah ove. 25
WO 61 5414370 w0

PCT/ DK98/ 00195 17 17 9.

The use of a conpound of claim1 in the manufacture of a medi canment
for the treatnment and prophylaxis of a nunber of disease st at es,
charactedsed by undesirable cell proliferation in e.g._skin cells 5 and
cancer cells. 9 The use of a compound of claim 1 in the manufacture of a

medicament for the treatment and prophylaxis of a number of disease
states, characterised by undesirable cell proliferation in e.g. skin cells
5 and cancer cells.
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