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(57) L mvention concerne des composes jusque-la
inconnus, de formule (I), leurs formes tautomeres, leurs
sels et leurs N-oxydes non toxiques pharmaceutiquement
acceptables, dans lesquels le noyau pyridine se fixe en
position 3 ou 4. Dans la formule (1), R1 represente un ou

plusieurs substituants, identiques ou différents, choisis
dans le groupe comprenant hydrogene, halogene,
trifluoromethyle, nitro, amino, cyano, carboxy, alkyle,
alcoxy ou alcoxycarbonyle, le nombre de C ctant
compris entre 1 et 4; X représente une chaine carbonee
(39-C20 droite ou ramifiée, saturée ou insaturée, ou bien

Q-Ar-R (ou Ar represente phényle, Q représente un
radical hydrocarbon¢ divalent CS-C20 pouvant é&tre

droit, ramifi¢, satur¢ ou 1nsaturé¢, et R represente
hydrogene ou bien un ou plusieurs substituants,
identiques ou différents, choisis dans le groupe
comprenant hydroxy, amino, halogene, trifluorométhyle,
cyano, nitro, carboxy, carbamoyle, alkyle, alcoxy,
alkylthio, alkylamino ou alcoxycarbonyle, le nombre de
C c¢tant compris entre 1 et 4). Ces composes sont
intéressants en pratique medicale et veteriaire.
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(57) The present invention relates to hitherto unknown
compounds of formula (I) or their tautomeric forms, the
attachment to the pyridine being 1n the 3- or 4-position,
in which formula R1 stands for one or more substituents

which can be the same or different and are selected from
the group consisting of: hydrogen, halogen,
trifluoromethyl, nitro, amino, cyano, carboxy, or alkyl,
alkoxy, or alkoxycarbonyl, the C-content of which can
be from 1 to 4; X stands for a straight or branched

C9-C20 carbon chain, saturated or unsaturated or

Q-Ar-R; in which formula Ar stands for phenyl, Q stands
fora C S-C20 divalent hydrocarbon radical which can be

straight, branched, saturated or unsaturated and R stands
for hydrogen or for one or more substituents which can
be the same or different and are selected from the group
consisting of: hydroxy, amino, halogen, trifluoromethyl,
cyano, nitro, carboxy, carbamoyl, or alkyl, alkoxy,
alkylthio, alkylamino, or alkoxycarbonyl, the C-content
of which can be from 1 to 4; and pharmaceutically
acceptable, non-toxic salts and N-oxides thereof. The
present compounds are of value i the human and
vetermary practice.
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(54) Title: CYANOGUANIDINES AS CELL PROLIFERATION INHIBITORS

(57) Abstract

The present invention relates to hitherto unknown
compounds of formula (I) or their tautomeric forms, the
attachment to the pyridine being in the 3— or 4-position, in M-Kr
which formula R, stands for one or more substituents which
can be the same or different and are selected from the group N\
consisting of: hydrogen, halogen, trifluoromethyl, nitro, C=
amino, cyano, carboxy, or alkyl, alkoxy, or alkoxycarbonyl,
the C—content of which can be from 1 to 4; X stands for

a straight or branched Co-Cyo carbon chain, saturated or unsaturated or Q-Ar-R; in which formula Ar stands for phenyl, Q stands for a
Cs~C20 divalent hydrocarbon radical which can be strai ght, branched, saturated or unsaturated and R stands for hydrogen or for one or more
substituents which can be the same or different and are selected from the group consisting of: hydroxy, amino, halogen, triffuoromethyl,
Cyano, nitro, carboxy, carbamoyl, or alkyl, alkoxy, alkylthio, alkylamino, or alkoxycarbonyl, the C—content of which can be from 1 to 4

and pharmaceutically acceptable, non—toxic salts and N-oxides thereof. The present compounds are of value in the human and veterinary
practice.

()

NH—X
N
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1

CYANOGUANIDINES AS CELL PROLIFERATION INHIBITORS

This invention relates to a hitherto unknown class of compounds
which shows strong activity in inhibiting undesirable cell proliferation in
e.g. skin cells and cancer cells, to pharmaceutical preparations contain-
5 Ing these compounds, to dosage units of such preparations, and to
their use in the treatment and prophylaxis of diseases characterized by
abnormal cell differentiation and/or cell proliferation such as e.qg.

psoriasis and cancer.

The compounds of the present invention are represented by the

R@NWNH—X
N

C=N

10 general formula |

|
or their tautomeric forms, the attachment to the pyridine 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

15  consisting of: hydrogen, halogen, trifluoromethyl, nitro, amino, cyano,
carboxy, or alkyl, alkoxy, or alkoxycarbonyl, the C-content of which can
be from 1 to 4; X stands for a straight or branched Cg-Coq carbon

chain, saturated or unsaturated or Q-Ar-R; in which formula Ar stands
for phenyl, Q stands for a C5-Co( divalent hydrocarbon radical which

20  can be straight, branched, saturated or unsaturated and R stands for
hydrogen or for one or more substituents which can be the same or
different and are selected from the group consisting of: hydroxy,
amino, halogen, trifluoromethyl, cyano, nitro, carboxy, carbamoyil, or

alkyl, alkoxy, alkylthio, alkylamino, or alkoxycarbonyl, the C-content of
25  which can be from 1 to 4.
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If the present compounds contain one or more asymmetric
carpon atoms, these compounds may form optical isomers or diastereo-
iIsomers. The present invention also comprises such isomers, and mix-
tures of same.

5 The compounds can be used in the form of their salts which are
formed with pharmaceutically acceptable inorganic or organic acids,
such as hydrochloric, hydrobromic and hydroiodic acid, phosphoric
acid, sulphuric acid, nitric acid, 4-toluenesulphonic acid, methanesul-
phonic acid, formic acid, acetic acid propionic acid, citric acid, tartaric

10  acid, succinic acid, benzoic acid, and maleic acid.

Even if the present compounds are well absorbed after enteral
administration, in some cases it can be advantageous to prepare suit-
able bioreversible derivatives of compounds of the invention, i.e. to
prepare so-called prodrugs, preferably derivatives, the physicochemical

15  properties of which leads to improved solubility at physiological pH
and/or absorption and/or bioavailability of the compound in question.

Such derivatives are for instance pyridyl N-oxide derivatives of
compounds of the invention, such compounds being prepared by
oxidation of the pyridyl N by a suitable oxidising agent, e.g. with 3-chlo-

20  roperbenzoic acid in an inert solvent, e.g. dichloromethane.

Other suitable methods to improve the physicochemical prop-
erties and/or solubility of the compounds concerned can be used as
well.

N-Alkyl-N'-cyano-N"-pyridylguanidines, described in United King-

25 dom Patent No. 1,489,879, are potent potassium channel activators
with a pronounced effect as pre-capillary vasodilators, reducing the
total peripheral resistance in animals and in man, and are thus useful
as antinypertensives. As stated in International Patent No.
PCT/DKO3/00291, filing date September 13, 1993 , Publication No.

30 WO 94/06770 the introduction of aryloxy-containing radicals into the

aliphatic groups from the above-cited U.K. Patent has led to structures
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showing more specific pharmacological effects on isolated tissues and

cells and with no or a negligible effect on 86RDb-efflux from potassium
channels, as compared with the established effect of compounds
covered by the above-mentioned U.K. Patent.

5 The compounds of the present invention inhibit the proliferation
of various tumour cell lines in cultures at lower concentrations than the
known compounds, confer table 1 below, and prolong the survival time
of tumour-bearing rats, thus making them potentially useful in antineo-
plastic chemotherapy.

10 The inhibition of tumour cell proliferation was studied using differ-
ent types of human cancer cell lines. The cell lines under investigation
were small cell lung carcinoma (NYH), non small cell lung carcinoma
(NCI-H460), and breast cancer (MCF-7) using the following general
procedure.

15 The cells were cultured in vitro for 24 hours in the presence of
the compound under investigation. DNA synthesis was measured by
Incorporation of [3H]thymidine, and the median inhibitory concentra-

tions (ICgq) of the compounds were calculated.

Results are shown in Table 1.
20 The results show that the compounds of the present invention
are able to inhibit the proliferation of tumour cells in vitro at the same or

lower concentrations then the compounds in the examples 14 and 18 in
PCT/DK93/00291.

25

30
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Table 1 Inhibition of tumour cell proliferation in vitro in human
small cell lung carcinoma (NYH), human non small
cell lung carcinoma (NCI-H460) and human breast
cancer (MCF-7) by compounds of the following

examples of the present invention

The median inhibition concentration (ICgq, nM) of

NYH NCI-H460 MCF-7

Compound

from
Example
NoO.

not tested not tested

o 5.3 5.8 29
10 7.3 135 o4
12 5.5 49 138
14 6.1 78 74
18 5.0 61 19

prior art A 380 > 1000 920
45 67 250
A: N-Cyano-N'-(4-phenoxybutyl)-N"-4-pyridylguanidine, example 14
In PCT/DK93/00291°

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

The proiongation of survival time of tumour-bearing rats was studied in

LEW/Mol inbred female rats inoculated with Yoshida sarcoma cells in a

number of 2 x 107 cells. Tumour-bearing rats (6 animals per group)

5  were dosed orally once daily from day 3 after the transfer of tumour
cells and until death or for a maximum of 21 days or until the body
weights had increased by 10% as a consequence of tumour prolife-
ration. The mean survival day of treated versus non-treated rats is used
to calculate ILS (Increased Life Span). ILS = ((mean treated/mean

10  control)-1)*100 %. Results are shown in Table 2.
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Table 2 Survival of Yoshida tumour-bearing rats treated

with compounds of the present invention

Treatment Compound Dose (mg/kg, | Increased
p.0.) life span
(ILSY¥ %

I I A A

#. ILS = ((mean treated/mean control)-1)*100 %

a: Untreated tumour carrying animals die between day 7 and 9
B: N-Cyano-N'-(5-phenoxypentyl)-N"-4-pyridylguanidine, example 18
In ‘patent PCT/DK93/00291°

These results show that the compounds of the present invention
are better than the compound in example 18 in PCT/DK93/00291 to

5>  prolong the survival time of Yoshida sarcoma tumour-bearing rats.

The compounds of the invention are well tolerated and non-toxic
and are exerting the described beneficial activities with no or minimal
effect on the systemic blood pressure. In general, they may be admi-
nistered by oral, intravenous, intraperitoneal, intranasal or transdermal

10 routes.

The present invention also relates to methods for preparing the

desired compounds of the general formula |. The compounds of the for-

mula | may conveniently be prepared by standard procedures detailed

in the art. The routes are outlined in the following reaction scheme.
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Scheme 1: Synthesis of the compounds of the general formula |

R NH NH—X
O
S

I1
R
1®NHYSCH3 Ja
N
N\
=N
I1I
b R4 NH NH—X
Y
N
NH>—X “C=N
AY :

R4 and X are defined as compounds of the general formula |

d
Notes to scheme 1
a) Dicyclohexylcarbodiimide / cyanamide / triethylamine /

acetonitrile / 20 °C / 14 days (see general procedure 1)

D) Triethylamine / 4-dimethylaminopyridine / pyridine / 60 °C / 4
10 hours (see general procedure 2)

The present compounds are intended for use in pharmaceutical
compositions which are useful in the treatment of the above mentioned
diseases

15 The amount required of a compound of formula (}) (hereinafter

referred to as the active ingredient) for therapeutic effect will, of course,
vary both with the particular compound, the route of administration and

the mammal under treatment. A suitable dose of a compound of formu-
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la (1) for systemic treatment is 0.1 to 400 mg per kilogram bodyweight,
the most preferred dosage being 1.0 to 100 mg per kg of mammal
bodyweight, for example 5 to 20 mg/kg; administered once or more
times daily.

5 A daily dose (for adults) may amount to 1 mg to 10000 mg,
preferably from 70 - 5000 mg, and in the veterinary practice corres-
pondingly in daily doses from 0.1 to 400 mg/kg bodyweight.

While it is possible for an active ingredient to be administered
alone as the raw chemical, it is preferable to present it as a pharma-

10  ceutical formulation. 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 ingre-
dient. For topical administration, the active ingredient preferably com-
prises from 1% to 20% by weight of the formulation but the active ingre-

15 dient may comprise as much as 50% w/w. Formulations suitable for
nasal or buccal administration may comprise 0.1% to 20% w/w. for
example about 2% w/w of active ingredient.

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

20  readily handled and packed, remaining as a physically and chemically
stable unit dose comprising either the active material as such or a mix-
ture of it with solid or liquid pharmaceutical diluents or carriers.

The formulations, both for veterinary and for human medical use,
of the present invention comprise an active ingredient in association

25  with a pharmaceutically acceptable carrier therefor 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.

The formulations include those in a form suitable for oral, rectal.

30 parenteral (including subcutaneous, intramuscular, intravenous and
Intraperitoneal) administration.
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10

15

20

25

30

The formulations may conveniently be presented in dosage unit
form and may be prepared by any of the methods well known in the art
of pharmacy. All methods include the step of bringing the active ingre-
dient into association with the carrier which constitutes one or more
accessory ingredients. In general, the formulations are prepared by
uniformly and intimately bringing the active ingredient into association
with a liquid carrier or a finely divided solid carrier or both, and then, if
necessary, shaping the product into the desired formulation.

Formulations of the present invention suitable for oral admini-
stration may be in the form of discrete units as capsules, sachets,
tablets or lozenges, each containing a predetermined 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 aiso be administered in the form of a bolus, elec-
tuary or paste.

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

Formulations suitable for parenteral administration conveniently
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
this invention may include one or more additional ingredients, such as
diluents, buffers, flavouring agents, binders, surface active agents,
thickeners, lubricants, preservatives, e.g. methylhydroxybenzoate
(including anti-oxidants), emulsifying agents and the like.

The compositions may further contain other therapeutically
active compounds usually applied in the treatment of the above
mentioned pathological conditions, e.g. antineoplastic agents which

may result in synergistic effects on tumour cells.
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The invention will now be further described in the following
general procedures and examples:

The exemplified compounds | are listed in table 3.

All melting points are uncorrected. For TH and 13C nuclear

5  magnetic resonance (NMR) spectra (300 MHz) chemical shift values (5)

are quoted, unless otherwise specified, for deuteriochloroform (CDCl3)

and hexadeuterodimethylsulfoxide (DMSO-dg) solutions relative to

internal tetramethyisilane (6 0.00) or chloroform (& 7.25(1H NMR) or

76.81 (13C NMR)). The value for a multiplet (m), either defined (doublet
10 (d), triplet (t), quartet (q)) or not at the approximate mid point is given

unless a range is quoted (s singlet, b broad). Chromatography was
performed on silica gel.
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Table 3: Exemplified compounds of general formula |.

m

Comp. Exampl 3o0r4 R4 A R
No. e No. oyridy|

101 1 4 H (CHs)sPh H
102 2 4 H (CHp)gPh H
103 3 4 H (CHo)7Ph H
104 4 4 H (CHop)gPh H
105 5 4 H  (CHp)gPh H
106 6 4 H  (CHjp)qPh H
107 7 4 H (CHs)41Ph H
108 8 4 H  (CHgp)q3Ph H
109 9 4 H (CHs)47Ph H
110 10 4 H (CH5)4CH=CHPh H
111 11 4 H (CHp)4CH=CHPh * H
112 12 4 H  (CHo)o(CH=CH),Ph x H
113 13 4 H (CH9p)4CH=CHPh 4 4-Cl
114 14 4 H  (CHy)4C=CPh H
115 15 4 H  (CHp)41C=CPh H
116 16 4 H (CHp)gCH4 -
117 17 4 H  (CH2)10CH3 -
118 18 4 H (CHp)41CHg -
119 19 3 H (CHs)41CH3 -
120 20 4 H  (CHp)q7CH4 -
121 21 4 H  (CH5)oCH(CH3)- -

(CH)oCH=C(CHg3),

———'—.-_—_.——u___—__
= Z-isomer; ¥*: E-isomer: X: E, E-isomer
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Table 3: (Continued).

Comp. Exampl 3o0or4 Rj A R

No. e No. yridyi

122 22 3 6-OMe (CH2)411Ph H

123 23 3 6-OMe (CH9)4C=CPh H

124 24 3 2-ClI (CH9)4C=CPh H
5 General procedure 1: Conversion of compounds of the

general formula |l into compounds of

the general formula 1.
A compound of the general formula Il (5 mmol) was suspended

In acetonitrile (12 ml, CH3CN) and dicyclohexylcarbodiimide (10 mmol,
10 DCCD), cyanamide (10 mmol, NH»CN) and triethylamine (0.07 ml,
EtgN) was added. The reaction mixture was stirred at room temperature

for 2 weeks. The reaction mixture was filtered and washed with aceto-
nitrile. The white solid containing product and dicyclohexylthiourea was

triturated with chloroform (20 ml) overnight and filtered to give the prod-
15  uct of general formula | as white crystals.

General procedure 2: Coupling of compounds of the general

formula Il with compounds of the
general formula IV _resulting in com-

20 pounds of the general formula |.
A compound of the general formula 11l (4 mmol), a compound of

the general formula IV (5 mmol), triethylamine (0.12 ml) and 4-dimethy!-
aminopyridine (15 mg, DMAP) were dissolved in pyridine (4 mi). The
reaction mixture was stirred at 60°C for 4 hours, unless otherwise speci-

25 fied, and then cooled to room temperature. The reaction mixture was
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either triturated with diethyl ether to afford the product of the general
formula | as white crystals or evaporated in vcuo to give the crude prod-

uct. Further purification was typically done by flash chromatography.

5 Example 1
N-Cvano-N'-(5-phenyvipentyl)-N"-4-pyridviguanidine (Compound 101

General procedure 1; ethyl acetate was used in place of
acetonitrile
Starting compound I: N-(5-Phenylpentyl)-N'-4-pyridylthiourea
10 Mp: 1566 OC
'H NMR (DMSO-dg): 8 9.37 (bs, 1H), 8.37 (d, 2H), 7.82 (bs, 1H),

7.15-7.30 (m, 5H), 7.20 (d, 2H), 3.26 (bt, 2H), 2.57 (t, 2H), 1.56 (m, 4H),
1.28 (m,2H)

15 Example 2
N-Cyvano-N'-(6-phenylhexy)-N"-4-pvyridviquanidine (Compound 102

General procedure 1

Starting compound Il: N-(6-Phenylhexyl)-N'-4-pyridylthiourea
TH NMR (DMSO-dg): 5 9.38 (bs, 1H), 8.37 (d, 2H), 7.82 (bs, 1H),

20 7.15-7.30 (m, 7H), 3.25 (m, 2H), 2.56 (m, 2H), 1.53 (m, 4H), 1.31 (m,
4H)

Example 3
N-Cyano-N'-(7-phenylheptyl)-N"-4-pyridylquanidine (Compound 103
25 General procedure 2; 6 days at 20 OC '
Starting compound Ill: S-Methyl N-cyano-N’-4-pyridylisothiourea
Starting compound IV: 7-Phenylheptylamine
Purification: The crystals were filtered off and washed with

pentane

30 Mp: 137-138 OC
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13C NMR (DMSO-dg): 5 157.0, 150.0, 145.7, 142.2, 128.1,
128.1, 125.5, 116.4, 114.5, 41.7, 35.0, 30.8, 28.6, 28.5, 28.4, 26.0

Example 4
5 N-Cyano-N'-(8-phenvloctvl)-N"-4-pvridviguanidine (Compound 104

General procedure 2; 6 days at 20 ©C
Starting compound lll: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound 1V: 8-Phenyloctylamine
Purification: Chromatography using
10  dichloromethane/methanocl/NH3(aq) 95:5:0.5 as eluant

Mp: 144-145 OC
13C NMR (DMSO-dg): 5 157.1, 150.0, 145.8, 142.2, 128.1,
128.1, 125.5, 116.4, 114.5, 41.7, 35.1, 30.9, 28.7, 28.6, 28.5, 26.0

15 Example 5
N-Cyano-N'-(9-phenylnonyl)-N"-4-pvyridylguanidine (Compound 105
General procedure 2; 5 days at 20 ©C
Starting compound lll: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound [IV: 9-Phenylnonylamine

20 Purification: Chromatography using dichloromethane/meth-
anol/NH3(aq) 95:5:0.5 as eluant

Mp: 132-133 OC
13C NMR (DMSO-dg): 5 157.1, 150.0, 145.9, 142.2, 128.1,

128.1, 125.5, 116.4, 114.5, 41.7, 35.1, 30.9, 28.8, 28.7, 28.5, 26.0
25

Example 6
N-Cyano-N'-(10-phenyldecvl)-N"-4-pyridviguanidine (Compound 106

General procedure 2; 5 days at 20 ©C
Starting compound 1ll: S-Methyl N-cyano-N’-4-pyridylisothiourea
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Starting compound |V: 10-Phenyldecylamine

Purification: Chromatography using dichloromethane/metha-
nol/NH3(aq) 95:5:0.5 as eluant
Mp: 139-140 OC
5 13C NMR (DMSO-dg): 5 157.1, 150.0, 145.7, 142.2, 128.1,
128.1, 125.5, 116.4, 114.5, 41.7, 35.1, 30.9, 28.8, 28.7, 28.5, 26.0

Example 7
N-Cyano-N'-(11-phenvlundecyl)-N"-4-pvridviguanidine (Compound 107

10 General procedure 1
Starting compound iI: N-(11-Phenylundecyl)-N'-4-pyridylthiourea
Purification: Chromatography using dichloromethane/metha-

nol/NH3(aq) 100:5:1 as eluant followed by crystallization from chloro-
form

15 Mp: 127-128 OC
13C NMR (DMSO-dg): § 157.3, 149.9, 146.0, 142.2, 128.1,
128.1, 125.5, 116.4, 114.5, 41.7, 35.1, 30.9, 28.9, 28.8, 28.6, 26.1

Example 8
20  N-Cyano-N'-(13-phenvyltridecyl)-N"-4-pvridviauanidine (Compound 108

General procedure 1
Starting compound II: N-(1-Phenyltridecyl)-N'-4-pyridylthiourea
Purification: Chromatography using dichloromethane/meth-

anol/NH3(aq) 100:5:1 as eluant followed by crystallization from chloro-
25 form

Mp: 125-126 OC
13C NMR (CDCl3): § 157.5, 150.2, 145.4, 143.0, 128.4, 128.2,

125.5, 115.8, 114.6, 42.7, 36.0, 31.5, 29.6, 29.6, 29.6, 29.6, 29.5, 29.3.
29.2,26.7
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Example 9
N-Cyano-N'-(17-phenylheptadecyl)-N"-4-pyridviguanidine (Compound
109)
5 General procedure 2; 14 days at 20 °C

Starting compound lll: S-Methyl N-cyano-N’-4-pyridylisothiourea
Starting compound IV: 17-Phenylheptadecylamine

Purification: Trituration with pentane followed by crystallization
from chloroform

10 13C NMR (CDCI3/CD30D): 5 157.8, 149.9, 146.6, 143.2, 128.6,
128.4, 125.8, 117.2, 115.6, 42.9, 36.2, 31.8, 29.9, 29.8, 29.8, 29.8.
29.6, 27.0, 0.0

Example 10

15 Z)-N-Cyano-N'-(6-phenylhex-5-enyl)-N"-4-pvridylguanidine (Compound

110)

General procedure 1
Starting compound Ii: (Z)-N-(6-Phenylhex-5-enyl)-N'-4-pyridyl-
thiourea

20 'H NMR (DMSO-dg): § 9.39 (bs, 1H), 8.37 (d, 2H), 7.15-7.40 (m,

7H), 6.42 (d, 1H), 5.66 (m, 1H), 3.22 (bt, 2H), 2.84 (bs, 1H), 2.32 (m,
2H), 1.55 (m, 2H), 1.47 (m, 2H)

Example 11
25 E)-N-Cyano-N'-(6-phenvihex-5-envl)-N"-4-pvridviquanidine (Compound

111)

General procedure 1
Starting compound Il: (E)-N-(6-Phenylhex-5-enyl)-N'-4-pyridyl-
thiourea
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TH NMR (DMSO-dg):  9.40 (bs, 1H), 8.37 (d, 2H), 7.87 (bs, 1H),

7.15-7.40 (m, 7H), 6.25-6.45 (m, 2H), 3.31 (m, 2H), 2.21 (q, 2H), 1.40-
1.65 (M, 4H)

5 Example 12
E E)-N-Cvyano-N'-(6-phenvihex-3.5-dienvl)-N"-4-pyridviquanidine

(Compound 112)
General procedure 1
Starting compound [I: (E,E)-N-(6-Phenylhex-3,5-dienyl)-N'-4-
10 pyridylthiourea

TH NMR (DMSO-dg): § 9.45 (bs, 1H), 8.36 (bd, 2H), 7.88 (bt,

1H), 7.49 (d, 2H), 7.32 (t, 2H), 7.23 (m, 3H), 6.89 (dd, 1H), 6.54 (d, 1H),
6.32 (m, 1H), 5.85 (m, 1H), 3.37 (q, 2H), 2.40 (g, 2H)

15 Example 13
Z)-N-Cvano-N'-(6-(4-chlorophenylhex-5-envl)-N"-4-pvridviquanidine

(Compound 113)
General procedure 2
Starting compound Ill: S-Methyl N-cyano-N’-4-pyridylisothiourea
20 Starting compound 1V: (2)-6-(4-Chlorophenyl}hex-5-enylamine
Purification: Chromatography using methanol 0-13% in dichloro-

methane as eluant foliowed by crystallization from diethyl ether
13C NMR (DMSO-dg): 5 157.3, 149.9, 145.9, 135.8, 133.2,

131.1, 130.2, 128.2, 127.6, 116.4, 114.5, 41.5, 28.3, 27.6, 26.3
25

Example 14
N-Cvano-N'-(6-phenvlhex-5-vnvi)-N"-4-pvridviguanidine (Compound

114)

General procedure 2; 4 days at 20 OC
30 Starting compound 1ll: S-Methyl N-cyano-N’-4-pyridylisothiourea
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Starting compound [V: 6-Phenylhex-5-ynylamine
Purification: Trituration with pentane

Mp: 198-199 OC .
13C NMR (DMSO-dg): 5 157.2, 150.0, 145.8, 131.1, 128.4,
5 127.8,123.1, 116.4, 114.6, 90.3, 80.7, 41.2, 27.9, 25.3, 18.2

Example 15
N-Cyvano-N'-(13-phenvitrideca-12-vnvi)}-N"-4-pvridviguanidine

(Compound 115)

10 General procedure 2; 14 days at 20 OC
Starting compound llI: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound IV: 13-Phenyltrideca-12-ynylamine

Purification: Trituration with diethyl ether followed by
crystallization from chloroform/diethyl ether

15 13C NMR (CDCl3): 5 157.6, 150.7, 145.0, 131.5, 128.2, 127.5,

126.6, 124.1, 117.1, 115.8, 90.5, 80.6, 42.6, 29.5, 29.2, 29.1, 28.9,
28.7, 26.8, 19.4

Example 16
20 N-Cvano-N'-decvi-N"-4-pvridviguanidine (Compound 116

General procedure 2
Starting compound 1ll: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound IV: n-Decylamine

TH NMR (DMSO-dg): 5 9.37 (bs, 1H), 8.37 (d, 2H), 7.82 (bs, 1H),
25 7.20 (bd, 2H), 3.26 (bt, 2H), 1.51 (m, 2H), 1.25 (bs, 14H), 0.86 (bt, 3H)

Example 17
N-Cvano-N'-undecvl-N"-4-pvridviquanidine (Compound 117

General procedure 2
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Starting compound IlI: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound IV: n-Undecylamine

TH NMR (DMSO-dg): 5 9.32 (bs, 1H), 8.37 (d, 2H), 7.81 (bs, 1H)
7.20 (bd, 2H), 3.25 (bt, 2H), 1.51 (bl, 2H), 1.24 (bs, 16H), 0.85 (t, 3H)

Example 18
N-Cyano-N'-dodecyl-N"-4-pvyridviquanidine (Compound 118

General procedure 1; ethyl acetate was used as solvent in place
of acetonitrile

10 Starting compound l: N-Dodecyl-N'-4-pyridyithiourea
TH NMR (DMSO-dg): 9.39 (bs, 1H), 8.37 (d, 2H), 7.82 (bs, 1H)

7.21(d, 2H), 3.26 (bt, 2H), 1.52 (n, 2H), 1.24 (bs, 18H), 0.85 (bt,
3H)

15 Example 19
N-Cyano-N'-dodecvl-N"-3-pvridviquanidine (Compound 119

General procedure 2
Starting compound l11: S-Methyl N-cyano-N’-3-pyridylisothiourea
Starting compound 1V: n-Dodecylamine

20 TH NMR (DMSO-dg): 5 9.04 (bs, 1H), 8.45 (d, 1H), 8.33 (dd,

1H), 7.65 (bd, 1H), 7.38 (bs, 1H), 7.36 (dd, 1H), 3.28 (bg, 2H), 1.50 (m,
2H), 1.24 (bs, 18H), 0.85 (bt, 3H)

Example 20
25  N-Cvyano-N'-octadecyl-N"-4-pvridviguanidine (Compound 120

General procedure 1; ethyl acetate was used as solvent in place
of acetonitrile

Starting compound II: N-Octadecyl-N'-3-pyridylthiourea
Purification: Crystallization from aqueous methanol
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13C NMR (CDCl4/CD40D): 6 150.1, 145.8, 117.1, 115.5, 42.7,
32.0, 29.8, 29.7, 29.6, 29.4, 29.3, 26.8, 22.8, 14.1

Example 21
5 N-Cyano-N'-(3.7-dimethyloct-6-envyl)-N"-4-pyridvlquanidine (Compound

121)

General procedure 2; 3 days at 60 ©C
Starting compound Ill: S-Methyl N-cyano-N'-4-pyridylisothiourea
Starting compound 1V: 3,7-dimethyloct-6-enylamine
10 Purification: Chromatography using dichloromethane/meth-
anol/NHgz(aq) 95:5:1 as eluant followed by crystallization from

chloroform/diethyl ether
13C NMR (DMSO-dg): 5 157.2, 149.9, 145.9, 130.5, 124.5,

116.4, 114.4, 39.9, 36.3, 35.5, 29.4, 25.4, 24.8, 19.2, 17 4
15

Example 22
N-Cyano-N'-(11-phenylundecyi)-N"-5-(2-methoxypyridyl)guanidine
(Compound 122)

General procedure 2; 3 days at 60 ©C
20 Starting compound l: S-Methyl N-cyano-N'-5-(2-
methoxypyridyl)isothiourea

Starting compound |V: 11-Phenylundecylamine
Purification: Chromatography using
dichloromethane/methanol/NHa(aq) 98:2:0.2 as eluant

25 Mp: 74-75 OC
13C NMR (CDCl3): 5 163.3, 159.4, 145.1, 142.9, 137.5, 128.4,

128.2, 125.6, 125.5, 118.0, 112.0, 53.9, 42.1, 36.0, 31.5, 29.5, 29.5,
29.9, 29.3, 29.3, 29.2, 26.7
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Example 23
N-Cyano-N'-(6-phenylhex-5-vnyl)-N"-5-(2-methoxvypvridviauanidine

(Compound 123)

General procedure 2; 3 days at 60 ©C
5 Starting compound lil: S-Methyl N-cyano-N'-5-(2-
methoxypyridyl)isothiourea
Starting compound |V: 6-Phenylhex-5-ynylamine
Purification: Chromatography using dichloromethane/methanol
98:2 as eluant

10 13C NMR (CDCl3): 5 163.3, 159.5, 145.1, 137.6, 131.5, 128.2,
127.7,125.6, 123.6, 118.0, 112.0, 89.3, 81.3, 53.9, 41.5, 28.5, 25.7.
19.0

15 Example 24

N-Cyano-N'-(6-phenylhex-5-ynvl)-N"-3-(2-chloropvridvilauanidine

(Compound 124)

General procedure 2; 3 days at 60 °C

Starting compound Ill: S-Methyl N-cyano-N'-3-(2-
20 chloropyridyl)isothiourea

Starting compound [V: 6-Phenylhex-5-ynylamine

Purification: Crystallization from dichloromethane/methanol 98:2
13C NMR (DMSO-dg): 8 157.9, 147.8, 147.3, 138.1, 131.6,

131.1, 128.4, 127.8, 123.7, 123.2, 116.9, 90.3, 80.7, 40.9, 28.1, 25.3,
25 18.2

30
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Example 25:
Capsules

1 Capsule contains:
N-Cyano-N'-(9-phenyinonyl)-N"-4-pyridylguanidine (active

5 compound) 100 mg
Polyethylene Glycol 962 mg
Gelatine Capsule no. 00
Gelatine 122 mg
10 Example 26:

Tablet
Manufacture of 10,000 tablets
| N-Cyano-N'-(9-phenyinonyl)-N"-4-pyridylguanidine (active
compound) 10,000 kg
15 Crosscarmelliose sodium 0,300 kg

] Hydroxypropylmethyl cellulose,
low viscosity type 0,200 kg
Sorbimacrogol oleate 0,010 kg
20 Purified water q.S.

1 Crosscarmellose sodium 0,200 kg
Coloidal anhydrous silica 0,050 kg
Magnesium stearate 0,050 kg
25
| 1Is mixed intimately in a highshear mixer, is wetted with |l and
granulated into a moist mass. The moist granulate is dried in a fluid-bed
dryer 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.).
30 The dried granulate is passed through a sieve with mesh
openings of 850 mm.

R — ——————



CA 02292877 1999-11-25

WO 98/54145 PCT/DK98/00197
22

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

The finished granulate is compressed into tablets of mass
1071 mg and sufficient hardness.
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WHAT WE CLAIM IS:

1. A compound of the formula |

R@NWNH—-X
AN

or their tautomeric forms, the attachment to the pyridine 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
consisting of: hydrogen, halogen, trifluoromethyl, nitro, amino, cyano,
carboxy, or alkyl, alkoxy, or alkoxycarbonyl, the C-content of which can
be from 1 to 4; X stands for a straight or branched Cq-Coq carbon

chain, saturated or unsaturated or Q-Ar-R; in which formula Ar stands
for phenyl, Q stands for a C5-Co divalent hydrocarbon radical which

can be straight, branched, saturated or unsaturated and R stands for
hydrogen or for one or more substituents which can be the same or
different and are selected from the group consisting of: hydroxy,
amino, halogen, trifluoromethyl, cyano, nitro, carboxy, carbamoyl, or
alkyl, alkoxy, alkylthio, alkylamino, or alkoxycarbonyl, the C-content of
which can be from 1 to 4; and pharmaceutically acceptable, non-toxic
salts and N-oxides thereof.

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; X stands for a straight or branched Cg-Co

carbon chain, saturated or unsaturated or Q-Ar-R: in which formula Ar

stands for phenyl, Q stands for a C5-Co( divalent hydrocarbon radical

which can be straight, branched, saturated or unsaturated and R stands
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for hydrogen or for one or more substituents which can be the same or
different and are selected from the group consisting of: halogen,
trifluoromethyl, cyano, or alkyl, or alkoxy, the C-content of which can be
from 1 to 4; and pharmaceutically acceptable, non-toxic salts and N-

oxides thereof.

3. A salt according to claim 1 in which the salt is selected from
the group consisting of salts formed with hydrochloric, hydrobromic and
hydroiodic acid, phosphoric acid, sulphuric acid, nitric acid, p-toluene-
sulphonic acid, methanesulphonic acid, formic acid, acetic acid.
propionic acid, citric acid, tartaric acid, and maleic acid, and lithium,
sodium, potassium, magnesium, calcium salts, as well as salts with

ammonia, C4-Cg-alkylamines, C4-Cg alkanolamines, procaine, cyclo-

alkylamines, benzylamines, and heterocyclic amines.

4, A compound of claim 1 which is selected from the group

consisting of:

N-Cyano-N'-(5-phenylpentyl)-N"-4-pyridylguanidine;
N-Cyano-N'-(8-phenyloctyl)-N"-4-pyridylguanidine;
N-Cyano-N'-(9-phenyinonyl)-N"-4-pyridylguanidine;
N-Cyano-N'-(13-phenyltridecyl)-N"-4-pyridylguanidine;
(£)-N-Cyano-N'-(6-phenyihex-5-enyl)-N"-4-pyridylguanidine;
N-Cyano-N'-(6-phenylhex-5-ynyi)-N"-4-pyridylguanidine;

and their salts and pure enantiomeric forms.
5. A pharmaceutical preparation, containing a compound

according to any one of claims 1 - 4 alone or together with the neces-
sary auxiliary agents.

PCT/DK98/00197
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6. A method of treating patients in need of treatment charac-
terized in administering to said patients an effective amount of one or
more compounds according to any of claims 1 - 5, if necessary together

or concomitantly with one or more other therapeutically active
components.

7. A method according to claim 6 for the treatment and prophy-

laxis of disease states characterised in undesirable cell proliferation in
e.g. skin cells and cancer cells .

8. A method for producing a compound of formula | according
to claim 1, in which
a) a compound of the general formula ||
R1 N NH—X
@
S

[
Is reacted with dicyclohexylcarbodiimide, and cyanamide in the

presence of triethylamine or another tertiary amine in acetonitrile or
another inert solvent at room temperature or above;

b) a compound of the general formula |l

R1 N SCH3
&)
N\——:N

Is reacted with a compound of the general formula IV

FoN—X
IV
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in the presence of triethylamine or another tertiary amine and 4-
dimethylaminopyridine in pyridine or an inert solvent at room

temperature or above.

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

and cancer cells.
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