WO 02/ 081430 PCT/ GB02/ 01593 1 NOVEL BENZYLI DENEAM NO GUANI DI NES AND THEI R
USES AS LI GANDS TO THE MELANOCORTI N RECEPTORS The present invention

rel at es tworewel4dbenzyl i deneam no guani di nes. More parti cwicardBo2/oi393 5

rel ates to benzylideneam no guani di nes thht act on nel anocortin receptors
and to their uses as nelanocortin receptor agonists or antagonists. It
further relates to these novel benzylideneam no guani di nes which show
selectivity to the MO and MZ4 nel anocortin receptors as agonists and/ or
ant agoni sts. 10 A nunber of large |inear and cyclic peptides are known in
the art which show high specific binding to nelanocortin (MJ) receptors.
The agoni stic and/or antagonistic properties of these peptides are al so

known. See fo | @ { Ing i ng
same by bool 3OV FUERNAYTITENLANIEREE Y ANERTSEEANDIFHIIR SRS
applications (WO 99/55679 and WD 99/64002) have been published which

i nclude small 15 nol ecul es showi ng activity on the nelanocortin receptors.

However, the conpo j ) | { i

i frerent from tpessEAASER BRTAR MERASSICARITRBICERIORY | .
the observed effects are unexpected. Previously known in the art are

hydr oxyguariigdi pesnf RiventioddBtca 32 6dysl behiydidehameno gOanpdioee NMant partitularfgai nst
xant hi ne oxi dase/ xant hi ne dehydrogenase enzynmes. Qher conpounds known in
the art Sar aclgten £ bengaHémsrmBogranidincs dkat wel rmelgnecostiniascrRiats and de freadisey e

effects (US_4060640).. O her exanples of RC | tiv i nes
known in t K& g]remlg?cé'hae%eg?plt%re&g%stgap gn@%%Zgggqgﬁ% glgf%gzﬂg48]fgy%er
appl i cat i ofhenAfIRRBeMIRO %hﬁﬁdih@@%dh%hbb@se%cﬁvﬁﬁ@b eeeMURSHId MEd inblapedostitt S
DE1165013, and US3941825. 25 Guanabenz is a conpound which is well known in
the art as receptors ahagoerstsemdiorengogsts US  Phar nacopei a, 1999, The United

St at es Pharmacopei al Convention, Inc, |SBN 1-889788- 03-1). Wil st
Guanabenz m ght appear to be structurally simlar to the compounds in the

10 A number of large linear and cyclic peptides are known in the art which show high specific

binding to melanocortin (MC) receptors. The agonistic and/or antagonistic properties of
these peptides are also known. See for example “Melanocortin Receptor ligands and
methods of using same” by Dooley, Girten and Houghten (WO 99/21571). Two patent
applications (WO 99/55679 and WO 99/64002) have been published which include small
15 molecules showing activity on the melanocortin receptors. However, the compounds in the
present application are structurally different from the previously published melanocortin

agonists, and hence the observed effects are unexpected.

Previously known in the art are hydroxyguanidines (e.g. WO098/23267), which have
20 proven activity against xanthine oxidase/xanthine dehydrogenase enzymes. Other
compounds known in the art are benzylideneamino guanidines which have shown anti-
depressive effects (US 4060640). Other examples of pharmacologically active guanidines
known in the art are described in patent US3982020 and GB1223491. Other application
areas are also known in the art and are described in patents DE1165013, and US3941825.
25  Guanabenz is a compound which is well known in the art as an antihypertensive drug (US
Pharmacopeia, 1999, The United States Pharmacopeial Convention, Inc, ISBN 1-889788-
03-1). Whilst Guanabenz might appear to be structurally similar to the compounds in the

present invention, it shows no affinity to the melanocortin receptors. Therefore it is very



present invention, it shows no affinity to the nelanocortin receptors.
Therefore it is very WD 02/081430 PCT/ GB02/ 01593 - 2 surprising that the
benzyl i deweaniosi@dguani di ne conpounds in the present invenPCIGRROVEI3
affinity to the nelanocortin receptors as?agoni st and/or antagoni sts. One
aspect of the present invention is therefore to provide | ow nol ecul ar

wei ght 5 coiRaithatihe et lideidariitiyy g@hidiBt aitRgRuhddinRE st Sneshtiolbhsh
may be taken up after per oral admi nistration and which nmay penetrate wel |
t hr ough t hexffiutyotb the araheniogertin eeceptons sragoaspeand/or ankagopissent i nventi on

provi des novel conpounds of the general formula (I): R2 R3/ N /NCH | R4
# R H NH R5 Formula (1) 10 wherein R2 is selected from hal ogen,
hydroxy, mehflylag &@tcf}ome Bhes(s ! A9 By BRI Ro Riolide SR G Stebulidi OWefht
hydr ogen, hy roxg)/, fluoro, chloro or trifluoromethyl group; 15 wherei'n R4
i s sel e6t ecdcohiponmas stygving ectivityi dor melanoctotinredeptom® and ovhjrh mbebe itakeRupi after
sel ected from a_hydrqogen, fluoro or ethoxy group; wherein R6.is selected
from a hydrRsgersl agminigratiop g waichravshrergirate STR: thropgh thedlped bindepriieiat  at

| east one of R3, R4, R5, R6 is not a hydrogen; WO 02/081430 PCT/ GB02/ 01593

In one aspect, the present invention provides novel compounds of the general formula (I):

Rs N N
Ny Y ~,
N
Ry Re b h
Rs
Formula (I)

10
wherein R, is selected from halogen, hydroxy, methyl, methoxy or nitro group;

wherein R, is selected from a hydrogen, hydroxy, fluoro, chloro or trifluoromethyl group;
15  wherein R, is selected from a hydrogen, nitro, iodo or bromo group;

wherein R; is selected from a hydrogen, fluoro or ethoxy group;

wherein Ry is selected from a hydrogen, nitro, bromo or methoxy group;
20

and provided that

at least one of R;, R,, Ry, R; is not a hydrogen;



- S and when R4, R5 and R6 are hydrogen, then R2 is selected froma fluoro,
bronmo, iodo, hydroxy, nethyl, nethoxy or nitro group; and when R4 is a
nitro growp,02olee R2 i s sel ected froma hal ogen, nethyl oPCFEIBIONYSI3S
group; and when R3 is a fluoro group, thehrR2 is selected from a hal ogen,
met hyl, methoxy or nitro group; 10 The invention also extends to the

phar macol oghgalley RCIH, VAdSR] e BidreRAPaends, af sd@iditem 4 flubld, bigndriegsnt
context, the term "hal ogen" reféers to fluoro, chloro, brono or iodo. 15

Pr ef er abl y hy@&®xy smbthsil, omptimxyPr eftergiblny,, R5 is hydrogen. Preferably R2 is a
hal ogen, nore preferably bronmo or iodo, and nost preferably R2 is iodo. 20
Preferably R3 is chloro. In the present invention the foll ow ng novel

conpounds %E@ guﬁgs%ggs @ﬁg@ égc?ﬁgp%dﬁ ¥ gele&é@vﬂoﬁﬁg:ha?o"gemqn%w%ilﬁ?e@hoxy

PCT/ GB02/ 0

T- (3- Chbor @radmpt odobenzyl i deneam no) guani di ne AcOH 231-232.5 1:2

T- (3- Fl uoro- 2- Met hyl - 6- Ni t r obenzyl i deneam no) guani dine HC 189-191 1:3

- (2-Chl oro- 3- Hydr oxy-4- Ni t robenzyl i deneam no) guani di ne HC1 (deconp.) 1:4

T-(2,3-D Cg{l rwcﬁefi_lgi 1tsr29 B%Qr%yér%gpe, §E n‘kg Cfg 9&9&%&1 'ﬁ%ﬁl E‘%‘alo%gr%'lﬁgcﬁylg de'}‘ dr

nitro group;

10  The invention also extends to the pharmacologically active salts of compounds of formula

L

In the present context, the term “halogen” refers to fluoro, chloro, bromo or iodo.
15  Preferably, R is hydrogen.

Preferably, R, is hydrogen.

Preferably R, is a halogen, more preferably bromo or iodo, and most preferably R, is iodo.

20
Preferably R, is chloro.

In the present invention the following novel compounds and uses of these compounds are

provided:
25



1:5 T-(5-Et
92-98 1:6

hoxy-2-Ni tro-3-Trifl uoronet hyl benzyl i deneam no) guani di ne HCG
- (2, 6- Di br ompbenzyl i deneam no) guani dine HO 178-183 1:9

- (2- Br onowo-opogiabenzyl i deneam no) guani di ne HO  236- 239  1PLW/GB02/01593

-(2,5-Di fl uorobenzyl i deneam no) guani di né PeoH 211- 212

- (2, 6- Di net

1:11
hoxybenzyl i deneam no) guani di ne AcOH 158-160 1:12

- (2, 3- D hydr oxybenzyl i deneam no) guani di ne AcOH 223-224.5 1:13

-i odobenzyl i deneami no) guani di ne AcOH 202-207 _Mp
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I n many cases, however, it is not

To our surprise the above compounds showed activity against the melanocortin receptors.

The present invention relates to novel benzylideneamino guanidines and the use of
benzylideneamino guanidines with activity on the melanocortin receptors. The compounds
of the present invention have been biologically tested in the melanocortin system and have
surprisingly been shown to be capable of binding to melanocortin receptors as well as

showing activity in functional assays.

The compounds of the present invention may either be agonists or antagonists of a specific

MC-receptor or of a number of MC-receptors, e.g. MC1, MC3, MC4 or/and MC5

receptors.

The MC-receptors belong to the class of G-protein coupled receptors which are all built
from a single polypeptide forming 7 transmembrane domains. Five such receptors types,
termed MC1, MC2, MC3, MC4 and MCS5, have been described. The MC receptor’s
signalling is mainly mediated via cAMP but also other signal transduction pathways are

known. They are distinctly distributed in the body.

MC-receptors are linked to a variety of physiological actions that are thought to be
mediated by distinct subtypes of the MC-receptors. In many cases, however, it is not

entirely clear which of the subtypes is responsible for the effect.
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entirely clear which of the subtypes is responsible for the effect. WO

02/ 081430 PCT/ GB02/01593 - 5 Sone of the conpounds provided in the present
i nvent i orwoan/oga3used for nodul ati ng el anocortin rel at edCIyGRROE9aANd
therefore used for the treatnent of diseases such as drug abuse, feeding
di sorders, inmmunonodul atory action, pain, skin and sexual 5
function/dysfunctions associated with the nel anocortin receptors or rel ated
systens, e.g. the nelanocyte stinulating hornones. It has |ong been known

t hat MSH- péfoniedefs theagoraicuads presgeddinf the reprentiyeriiere sats be ised formpedulatingon,

| earni ng, nenory, behayiour, infl ion, ,ho enper at ur.e ain, 1

per cept i on,m‘go?%amﬂrrg?&ﬁsé’ﬁeﬁ@&nfl fﬂea'?%g{e yid E?fﬂé? tﬂtegﬁ?ee,n%lBtl g}sﬁasgsl Bish %‘b%
nerve grow i, ol geeital HeyalroP BihunARRRiGY OnRsHNt RESI S sRRd 4Rl eas@al

t hyroxin real ease, spernmatogenesis, ovarian weight, prolactin and FSH
secreti 6n, fuwionfigsinhebaisregsomated weth, the sebanvcantid ebeptaromeckedrsystewms, ¢.gl ood
gl ucose levels, intrauterine foetal gromh, as well as other events
sur r oundi nghpEeleneette gFmyleteg hIMoARS: "The nel anotropins: Chenistry, 15

physi ol ogy and nechani sns of action. Basel: Karger, Switzerland. 1988, |SBN
3-8055- 4678-5; G uber, and Callahan, Am J. Physiol. 1989, 257, R681-R694;

De W I dt ety Bhs long -beck@hoivh RGBS ErpdpHddsme bffest. mdBO Qiffe2ént pB&Bss8OSYch &S
wel | as inducing natriuresis (Lin et al., _Héperte.nsi on. 1987, 10, _
619- 627) . 2MotSeien,oflcarhimgc omsownds bokaviows, i intlammagianarkodys dpgperpgre, pain

i nhi biting or stimulating the in vivo _formation,of. co nessenger
el ement!d s@@ﬁeﬁgomé §8E.E§ﬁur|enhi§ad¥lr?t8nya§f‘iﬂ%%OéO.teI SFéifg O?nglouwségr‘fengrc?gllﬂ?’s or
crushed celi,syst €MRyiBpMEAL O alfosthrodeOr sy@litdskt | GAE  OfelediciNMSidxt PYEIBRASES .
For anal yti'cal and di aghostic purposes t'he conpounds of the invention nmay
be used i n sp&nratufenesiy, ioveridrowaight) pradadtinemd FSkbsdacsdionnetetne hiseding auivomicni ve
| abel s or ganma or positron emtting i sotopes, to be us in radioligand
bi ndi ng f orS¢PHB a&@lé’ﬁ?@ﬂ"&&ﬁ?ﬁﬁ“%%%l gl‘é%os? i %vgge?nqa&eéﬁnie?g?tp]ogfog % Wil
MC-recept o8, othg" AN %irSuftfing pARAGHIGH (BRSO dlhleOekABRYAN: Schéhidor
15 physiology and mechanisms of action. Basel: Karger, Switzerland. 1988, ISBN 3-8055-
4678-5; Gruber, and Callahan, Am. J. Physiol. 1989, 257, R681-R694; De Wildt et al., J.
Cardiovascular Pharmacology. 1995, 25, 898-905), as well as inducing natriuresis (Lin et

al., Hypertension. 1987, 10, 619-627).

20  Some of the compounds of the invention are useful for inhibiting or stimulating the in vivo
formation of second messenger elements such as cAMP. Such inhibition/stimulation may

be used in cells or crushed cell systems in vitro, e.g. for analytical or diagnostic purposes.

For analytical and diagnostic purposes the compounds of the invention may be used in
25 radioactive form where they comprise one or more radioactive labels or gamma or positron
emitting isotopes, to be used in radioligand binding for the quantification as well as tissue
localisation of MC-receptors, for analysis of dissociation/association constants, and for
imaging of in vivo binding by the use of scintigraphy, positron emission tomography
(PET) or single photon emission computed tomography (SPECT), or for the diagnosis of

30 disease and treatment of any malignancy where the malignant cells contain MC receptors.



i magi ng of in vivo binding by the use of scintigraphy, positron em ssion

t onography (PET) or single photon em ssion conputed tonography (SPECT), or
for the dwegrosi43o of 30 di sease and treatnent of any mali gearcBo2®se t he
mal i gnant cells contain MC receptors. WD%2/ 081430 PCT/ GB02/ 01593 - 6

Al ternatively the conpounds of the invention can be |abelled with any ot her
type of | ahelemalibay ted tausoudd Of tHeGRvarkioh ten besarlbd wathcaipabkidypeofabel
fluorescence, biotin, or labels activated by ganma-irradiation, |ight

phot ons or thait adlownsi deadetion ofethsexsspastivy wompghitd, of- g Litworepieghe, Yoo ¢ratabels in
order to obtain conpound useful. for coval ent, | abel | ing of 5r tors
by a phot o&ftYaffdt 5%%13?1‘?%@1.0118 gt PhPIopR B ﬁ@ﬂlb%ﬁlﬁgspl%e%f%r%ah%tfl @r "t he
phar macol Oﬁg@a&thé/ ey BRIE 15 Athsin tNEbRBbund BYerRl 5& B&ARYARSEIM B d¢ oxi ¢
agent (i.e.~doxorubicin, ricin, diphtheria toxin or other) and used for
target efl deddeptersybyt oplraddffimiantecheiibe. beari ng MC receptors, or tagged with a
10 conmpound capabl e of activating the endogenous i mmune system for
triggering the i Mmune system (for exanpl e a conpound, nonocl onal anti body
or other, gapabl f._hindi I j or
reat mont SPRRal AR aREpA b6 Brfis TR the BlrHEngiBatdy actdhafle QILRIdedrly
thus for ”EﬂlaF%@é’d Bt GREROWAE Adxic Bidneile. Gvk@ubXing rivgl, | diplitherdi@ximad dtheant
mel anoma cel s or the M -receptor bearing malignant ce{)l s and inhibit the

15 tunor geodwed 0o ipeiadidelofery &r malignant el begrige AYlFercetniefs call Pgeedctiépeabl e
It th f b tached .to_.th ti bady chemcally.b | ent

Pon- coll cRPBaEpTIoB SRS R HEHEN TRV SHeThyY HksCBa g e

treat nent Q{/Eﬂerg Kﬁ)g Qﬁérhﬁleoaf cﬂhﬁcﬁﬁﬁ?ﬁmﬂoéﬂb@e@ LAY tRér, Q%aIBR:I SPisdthg to a

condi ti ons animal, 1n particular in man. The present invention also
rel at es toTaceflr atigenige.9hCDB , or Lploer) Actntrentrsentatfimalignancies and wiler MC recepioman,
is converted to_a conmpound of the inyention. Pro-drugs of the .conpounds of
25 f or mul aCXIpSSHRAdIEIRERS: Taﬁah%mnsai\% i§ gormpeiEh w8l Bresh DLOUHRHG B 188 f or

the same malignant melanoma cells or the MCl-receptor bearing malignant cells and inhibit the

15  tumor growth.

Compounds of formula (I) or a pharmacologically acceptable salt thereof may be attached

to the antibody chemically by covalent or non-covalent bond(s).

20 Compounds of the invention may be used for the treatment and diagnosis of diseases,

disorders and/or pathological conditions in an animal, in particular in man.

The present invention also relates to a pro-drug which, upon administration to an animal or
a human, is converted to a compound of the invention. Pro-drugs of the compounds of
25 formula (I) and their pharmacologically acceptable salts may be used for the same
purposes as described in this specification for the compounds of the invention as well as is

disclosed in the examples given below.

The compounds of the present invention may be bound covalently or non-covalently to one
30 or several of other molecule(s) of any desired structure(s); the thus formed modified
compound or complex may be used for the same purposes as described in this specification

for the compounds of the invention as well as is disclosed in the examples given below. In



pur poses as described in this specification for the conpounds of the
invention as well as is disclosed in the exanples given below The
conpoundswofo2sm3pr esent i nvention may be_bound coval ent | PCOrGB02/01593
non-coval ently to one 30 or several of “ofher nol ecul e(s) of any desired
structure(s); the thus fornmed nodified conpound or conplex may be used for
the same purpotesarisingestnt trebodimehhofthe preehfion at iadivacthaly-iabell@bmplocuidss of
the invention as well as is disclosed in trze exanpl es gj ven _below. I n WO
02/ 081430 FCTAEBb2PoIELY a Compézu%@f et ) I FMOMY ResRPtable $alk

i nventi on, I, i O vel I 99{@

conpound oftﬁ? P % Ijngké/a gﬁghﬁgc Aéiglﬁ(}:ha blsaé)gle §P>t§|1 ésé}al?%g%]%)?ee&?t SO
as to nake tﬁe&@ﬂlﬁ&@ﬁ@lv@fy Epgiredl a (1) or a phar macol ogi cal | y acceptable salt
t hereof radioactively |abelled. 5 The invention also relates to nethods for

t he mandf acture and phar maceuti cal pr epar ations conprising one or nore of
t he conpoungds .of the nt i as to. their es for ario

medi cal an ép‘é%ﬂﬁaai? 0 57 s F st Terch Bab et ity S Epritiiedl e 0P Fone
receptors. pMﬁfn chl% S mbre M@tdoﬁg)oi[ﬂfs HIHE RV AR oh ULst ‘Q@ﬂ a@&?"fﬂe@llefises for

processes for ‘the preparation of thé conpounds of fornula
conpounds mayiote npedéphraad bstetiteey f mhitoes mglagdner ahelamichied stidvielphogl hbrmoils R2

OHH RBRHHN N-H
receptors.

10 Methods of Preparation

The invention further provides processes for the preparation of the compounds of formula

(I). The compounds may be prepared by the following general method:

Method 1.
15
R, 0
Rs /H H\
H H—N N—-H
\N
Ra R H \N—H
Rs
Formula II Formula IT1
A compound of formula I wherein R,, Ry, R,, R and R, are as previously defined, is
reacted with aminoguanidine (III) or a salt thereof and a compound of formula (I) is
obtained.
20

Many of the benzaldehyde starting materials of the general formula IT are commercially
available and these and others may also be prepared by any conventional method well

known in the art.



R&\ R NHN-H R5 Formula Il Formula Il A conpound of formula II
wherein R2, R3, R4, R5 and R6, are as previously defined, is reacted with
am noguarwoion®siBd 1) or a salt thereof and a conpound of fPeTMBA/0(393 i S
obtai ned. 20 Many of the benzal dehyde stafting materials of the general

formula Il are commercially available and these and others may al so be
prepar ed byEgﬁﬁ“gggventlonal met hod well known in the art. WO 02/ 081430
PCT/ GB02/ 01593 - 8 Exanples The follomnng exanpl es are |ntended to

illustrate but not to limt the scope of the invention, althoug
conpounds rHee follavang fexpraples cauf aznt@nﬁ@cbrtwilumﬁe ik nphie died thwﬁﬂzfs QE the

These conmpgun qlgl)?h avﬁléo%%vﬁmnthg thsol X atn%s n%eﬁ q,rﬁ?\ﬂgf 1r§tell%st )R@eﬁlg eeTRES °

the nunber 'BY° He prepara |on e conp dund

descri bed, rupgbses. méeeé&nﬁéhnabﬁawﬂ&h defighdied BY ERAHIHEr B(B@Qﬂ?dvl@&@@ﬁﬂéaﬁg to
t hat exanple Thus Exanpl'e 1:2 neans the second conpound prepared

accordi Ag ttbe Bxarhor ef txafple, sthetein mlneepre@aratlbne %@h@@@mggumdarsedmmﬁéds red by

hese oy GG ioats SIS SARALEPPI HEERE FOBIE OB rmarE ThisExdipl€l:z
N-(3- Chl or g g5k AR TP HENE BRAPRRMIKERHAE RS Bxample 1.

The structures of the compounds were confirmed by IR, NMR, MS and elementary

10 analysis. When melting points are given, these are uncorrected.

EXAMPLE 1

Preparation of compound 1:1

15
N-(3-Chloro-2-Iodobenzylideneamino)guanidine
A solution of 3-Chloro-2-Iodo-benzaldehyde (0.32 g, 1.2 mmol), aminoguanidine
bicarbonate (0.15 g, 1.1 mmol) and acetic acid (3 ml) was heated at reflux for 5 min. The
reaction mixture was cooled down to room temperature and the solution was evaporated.
20 To the residue 50 ml of ether was added and the solution was stirred for 20 min. The
solvent was decanted and thereafter 20 ml of acetonitrile was added. The solution was

stirred for another 30 minutes and thereafter the solution was filtered, giving the title

compound 1:1 with a yield of 0.18 g (42 %) M.p. 231-232.5°C.

25  Preparation of compounds 1:2 —1:13

Compounds 1:2 — 1:13 were prepared using essentially the same approach as for 1:1 by

using Method 1. Compounds with their data was as follows:

No. [Name Salt M.p.
1:1  [N-(3-Chloro-2-Iodobenzylideneamino)guanidine AcOH (231-232.5
1:2  [N-(3-Fluoro-2-Methyl-6-Nitrobenzylideneamino)guanidine HC1 | 189-191




A solution of 3-Chloro-2-1odo-benzal dehyde (0.32 g, 1.2 mmol),
am noguani di ne bicarbonate (0.15 g, 1.1 mol) and acetic acid (3 m) was
heat ed atwoebiosmd3d or 5 min. The reaction m xture was coolP€l/GB01396 r oom
tenperature and the sol ution was evaporaté@d. 20 To the residue 50 nl of

et her was added and the solution was stirred for 20 mn. The solvent was
decanted and tiher em:x.@ﬂora@mmoﬂm ameteammenemommmmd The | sBCIU (deomwg s

stirred forj-areth TW e —sotutT o wasgi T Ed,
giving the titil'% N(Sﬁmdmb% E&Khdé yi ei))g fd 0.18 9 (42 % M P. | (syblim.)

wareprepar ki e e SRt TR R I L L
Met hod 1. GbnpdundS-Ga-PHopAks s idenpaningiasan Follows: No. Name gg?ltml\ws' 31
N- ( 3- Chl or of 2-F d bRy dancamhiddngummaimideAcOH 231-32. 5 1. 1C1 | 236-239

- (3- Fl uor o-2=g% nyNR@gmﬂﬁer%gd@h@gﬁﬁ%amm) guant dine HO 189Ai6H | ¥0-212
02/ 081430 PCF- G302

-(2-Chl oro-3- HJEr O§V6’mﬁe}hmggenﬁ%ﬁdfneém gglm no% guani di ne HC] (dﬁ‘g%Ir_In ?8 16‘?- 4
- (2, 3- Di chl [pr 642- NN{GoBEyirgbaiatidesinmy) Gemdincdi ne HO  258- 262 | ACQBIMZP A |1

5- Et hoxy-[P-TiigT ON#-ﬁrbmds Izmamgzhhaﬁbzhngyﬁmdﬂ&neam no) guani di N&chHTl 2022098

6 -(2,6-C bI’G efzyti-geneamnoyguanidime HE—178=183— 19

2- Br ono- 4MPodl r“f’ae 'eani no) guani di ne HO 236-239 1:10

2,5-Di fl uorobenzyli deneam no) guani di ne AcOH 211-212 1:11

2, 6-

-(

- (

[

1 H 1

(
(
-
(

, 6- Di et E%&m%?deneam no) guani di ne AcOH 158-160 1:12

2, -Di hy i deneam no) guani di ne AcOH 223-224.5 1:13

4- Br onp- 2- i odobenzyl i deneam no) guani di ne AcOH 202-207 Mp. = Melting
”t i n C. This example illustrates the potency of compounds of formula (I) and their therapeutically

o~ !

(0]

active acid addition salts.

5
Test 1. Affinity for the MC1-receptor
The binding assay was carried out essentially as described by Lunec et al., Melanoma Res.
1992; 2; 5-12 using I'*-NDP-oMSH as ligand.
10

Test 2. Affinity for the MC3-receptors, the MC4-receptors and the MCS-receptors

The binding assays were carried out essentially as described by Szardenings et al., J. Biol.

Chem. 1997, 272, 27943-27948 and Schitth et al., FEBS Lett. 1997, 410, 223-228 using
15 I"*-NDP-oMSH as ligand.

Essentially, the affinity of the compounds for the different melanocortin receptors were
determined by using either insect cells (Sf9) or COS cells, which were transfected with
recombinant human MC3, MC4 or MCS5 receptors. For the determination of the affinity for
20  the MC1 receptor, B16 mouse melanoma cells were used, which endogenously express the

(mouse) MC1 receptor.

The compounds were tested at different concentrations for their ability to displace a 5L

labelled NDP-MSH from the respective receptor. Incubation was performed in 96-well



EXAMPLE 2 This exanple illustrates the potency of conmpounds of fornula (1)
and their therapeutically active acid addition salts. 5 Test 1. Affinity
for the MED-eegEpi or The binding assay was carried out es®PEmGRIRIYSIAS
described by Lunec et al., Melanoma Res.” 14992: 2: 5-12 using | 125- NDP- aMSH
as ligand. 10 Test 2. Affinity for the MC3-receptors, the MZA-receptors and
the MC5-r ec@piddl Sisingh60,00Mm delgwalsEyfs seCOaslls) agp aut20egmentdBivell @souse
descri bed by Szardenings et al., J. Biol. Chem 1997, 272; 27943-27948 and
Schioth et #elanopmesliplett. 1997; 410; 223-228 using 15 | 125- NDP-aMBH as

| i gand. Essentially, the affinity of the conpounds for the different

nmel anocortin receptors were determ ned by using either insect cells (Sf9)
or COS cel | ghe Wt GCmpBLE] bF 2RpARE (RDIMIH) waCTHRHRAND ApprEH MM SonM#atRh
MC5 receptors. For the determ nation of the affinity for 20 the MCL
receptory Bignaollyebaretanddih M einds10idd) degether white lebeled genauépprosx pOH8

t he nouse | receptor. ounds were tested. at_different
conceElt rati WM’Y%b Ee Félp?ub&t?glr}gf §?1P rso@%fﬂ"&b?“&’eﬁaimre&%éﬁ %edfsl%gaﬁ/éﬁﬁcrf%

t he respect| & » I s perforned in 96-well WD 02/081430
PCT/ GBOY! 01508 @ﬁ%%&ﬁf%%%@,ﬁﬁé’%g 000 cells/well (Sf9 or COS cells) up

to 200,000 cells/well (nmuse nelanoma cells). The test conmpound or

standard (NDP- VMSH) was added in_an appropriate concentration 5 (general |y
bet ween 10- 4fior dhe) inaybatpony)the sglds wisre Wwiaghed WHes feget Fidcdr theapisewx rassy apdo

cpm V\Blci(% O?@Cqm]i;)&?n"&?aé}lg qhé Cérells2 wrcla e E}ﬁseé %iﬂ{ BAMM KeRE a’h%'er ?ys%i%r wg %o&netécl %n %nd

at +37
gamma-counter, binding was calculated and the affinity determined.

Table 1. Affinity for MC-receptors.

Ki (uM)
Compound MC1 MC3 MC4 MCs
1:1 0.5 5.8 0.01 4.9
1:4 3.6 10.1 12.2 10.7
1:6 0.8 227 0.1 29.6
Guanobenz nb nb nb nb

nb =non-binding, i.e. no affinity.
15

EXAMPLE 3

In vivo effects on food intake

20  Compounds have been tested for their effects on food intake and body weight in rats.
In order to investigate the agonistic effect, i.e. decrease in food intake, of compounds,

the nocturnal protocol was used.

Sprague-Dawley, male rats were used, which were cannulated intracerebroventricularly.
25  Stainless steel guide cannulae were placed in the lateral ventricle and fixed in the skull.
Animals were acclimatized for a week before the experiments took place. After the

experiments were done, the rats were killed and placement of the cannulae were checked.



COS cells and nouse nel anoma cells). After the incubation, the cells were
washed twice to get rid of the excess tracer and 10 conpound, and the
cells werwolgwgd3mi th 0.1 M NaOH. The |ysate was count ed iPET&B02/01593
gama- counter, binding was cal cul ated andthe affinity deternined. Table 1.
Affmty for MC-receptors. Ki (PM Conmpound MCI MC3 M4 MC5 1:1 0.5 5.8
0.01 4.9 W&t dfdtdeok2- 2 10.7 1:6 0.8 22.7 0.1 29.6 Guanobenz nb nb nb
ub nb = non-bindinhg, 1.e. no affinity. 15 EXAMPLE 3 In vivo effects on

f ood i nt akeR2 wEoarpmniied hadesdribed abewst. dibey arere hesdrwighdue prior sfarvagiod, andt ake

and body weight in rats. . In order to.in ti gat | SEI ffect,
i .e. decr ed9BNOHNAHEELE; %ﬁ&%&?f@raté&%d%ﬁ\@gl é‘ﬁ&@gﬁtgﬁhaﬂ%& §1E é‘f%ﬁ%nﬁgvas

used. S - ' I
oty acer e eAEt BBy 2310 iyt Bog MGy MSRE SRR 1S Hnd 24 o

in the kat efoaks ¥Rt dosiakeadibbdyl weight Wad feeorglédibd 24 hd\is MBbiScongpagisen,che wetli zed
for a week before the experinents took place. After the experinents were

done, the rkmosvniGe terdptescheanist. pYleleneien il GATHhwatbiedupbe dogeref kreelked. WO
02/ 081430 PCT/ GB02/01593 - 11 Nocturnal protocol: Rats were cannul ated as
descri bed above. They were used w thout prior starvation, and

EXAMPLE 4

10  Antiinflammatory effects

Control

Female BALB/c mice (weight 20-22 g) were sensitized by treatment of the shaved

abdomen with 30 pl of 0.5% 2,4-dinitrofluorobenzene (DNFB). After 4 days they were
15  challenged with 10 pl of 0.3 % DNFB to the paw. The unchallenged mice paws served

as a control. Twenty-four hours after the last challenge, the differences in paws weight

were determined as an indicator of the inflammation (paw edema).

alpha-MSH and prednisolone controls

20 Mice were treated as the control but were additionally injected i.p. with a-MSH (0.5
mg/kg) or prednisolone (20 mg/kg) two hours before sensitization (day 0) and the same
dose was administered repeatedly after sensitization during four consecutive days. The

paw edema inhibition was measured as described above.

25  Study of new compounds
Mice were treated as the control but were additionally injected i.p. with various doses
(0.05, 0.15 or 0.25, 0.375, 0.5, 0.75 and in later studies also 1.5, 3 and occasionally 6
mg/kg) of each compound two hours before sensitization (day 0) and the same dose was
administered repeatedly after sensitization during four consecutive days. The paw edema
30 inhibition as described above.

Groups containing at least 10 mice each were used for all experiments.



conpounds were adm nistered at 5 pmin a total volunme of 5. Doses of
conpounds used were in between 0.25 to 50 nnoles. Food intake was neasured
at 3, 15 wpd28%143 hours after dosing, and body wei ght wasPCceqBdeth9at 24
hours. For conparison, the well- known M347receptor agonist, Melanotan II
(M) was used, at a dose of 1 nmole. EXAMPLE 4 10 Anti inflanmmatory
effects C@léé@'wﬁﬁﬁ@'@as%ﬁé@ ot GRingMEHeIQBCPOAZDrEI™Wees SeTBCT 2e6utie
treatnment of the shaved abdonen with 30 | of 0.5 %

2, 4- di ni t r Sykteor BrermneDiekiBNGBYn alkfchsas bloathsanp¢seyenpenodlected twentyfeurgeirai t h
10 I of 0.3_% DNFB tg he paw. The unchal | enged m ce paws served as a
control . TWERE PeraitchyiiEs after the | ast chal l enge, the differences in
paws wei ght were determ ned as an indicator of the inflammation (paw
edema). al pha- VSH and_predni sol one controls 20 Mce were treated as the
control butEX&MPAgHiRionally injected i.p. with a-MSH (0.5 g/ kg) or
predni sol one (20 ng/kg) two hours before sensitization (day 0) and the sane

dose vva§i Sﬁ%gﬂﬁigﬁsﬁaﬁt%ﬂ{%iSﬂlfﬁtaeia}Q%QSi tization during four

consecu n was neasured as descri bed
above. 25 Study of new conpounds Mce were treated as the control but were
additionally injected i.p. with various doses (0.05, 0.15 or 0.25, 0.375,
0.5, 0.75 and in later studies aIsoFJer and occasionally 6 ng/kg) of

%%Qsﬁle

each conmpound two hours before sensitization (day 0) and the sanme dose was
adm ni ster ; y r sensitization during four consecutive days.
The paw edgcn%%g%%q%ﬁgﬂlnbﬁﬁ%ﬁ as des%?lfgged above. Goups containing at | east
10 mce eagh.pgse used for all expeydgppts. WO 02/081430 PCT/ GB02/01593 -
12

10  Starch 120 mg
Magnesium stearate 5 mg
Total up to 385 mg

In cases higher amounts of active ingredient are required, the amount of lactose used

15 may be reduced.

Example of a suitable tablet formulation.

Per tablet
Active ingredient, as salt 5 mg
20  Potato starch 90 mg
Colloidal Silica 10 mg
Talc 20 mg
Magnesium stearate 2 mg

5 % aqueous solution of gelatine 25 mg

25

Total up to 385 mg



Bl ood anal ysis was carried out using the BC(r) AutoreadT"" Plus & QBC(r)
Accutube System (Becton Dickinson). In all cases blood sanples were

col | ect edwDwensm3d our hours after the | aﬁat chal | enge. EXREPIAB3/059EXanpl e
of a preparation conprising a capsule ‘capsul e Active ingredient, as
salt 5 ng Lactose 250 ng 10 Starch 120 ng Magnesium stearate 5 ng Total
up to 385 ny solutcamsés perghienl administsatioh hpﬁhjvetidmgmedbbqubpacé in e hquedps t he

For mil a?.fﬁﬁoft Gh o RBter ST B GHah Coevbl (18 U0 Bh T besearen
90 Co 0,
aquegus sol GrT oo isERy E['E%IMO% bETR) A PR RL YR Rl T D™

13- PCT/ GBQﬁi}Oélwaorﬁmﬁ@tabﬂisﬁﬁg afg@]!its pad/enbeffalngagenii strati on by injection

can be prepared in an aqueous solution of a water-soluble pharmaceutically
acceptable acid addition salt of the active



substance preferably in a concentration of 0.1 %to about 5 % by wei ght.
These solutions nay also contain stabilising agents and/or buffering
agents. 5wo@02/4881430 PCT/ GB02/ 01593 - 14 Cainms: 1. APcCorgRyantsIef

general formula (I):

R2 is selected froma hal ogen, hydroxy, methyl, nethoxy or nitro group;
wherein R3 ¢ Eaflggect ed froma hydrogen, hydroxy fluoro, chloro or
yl g9

trifl uoronmet

roup; 10 wherein R4 is selected froma hydrogen, nitro,

iodo or brono group; wherein R5 is selected froma hydrogen, fluoro or
et hoxy group; 15 wherein R6 is selected froma hydrogen, nitro, brono or

nmet hoxy grou and grog{gged talig % ast one of R3, R4, R5, R6 is not a

hydr ogen;
fromfluoro,

10

15

20

BRIT re hydrogen, then R2 is sel ected
H
Rs . N N
N Y ~y
AN
Ry Re H H

Formula (I)

wherein R, is selected from a halogen, hydroxy, methyl, methoxy or nitro

group;

wherein R, is selected from a hydrogen, hydroxy, fluoro, chloro or

trifluoromethyl group;

wherein R, is selected from a hydrogen, nitro, iodo or bromo group;

wherein R is selected from a hydrogen, fluoro or ethoxy group;

wherein R; is selected from a hydrogen, nitro, bromo or methoxy group;

and provided that

at least one of Rs, Ry, R, R 1s not a hydrogen;

and when R,, R,, and R, are hydrogen, then R, is selected from fluoro,
bromo, iodo, hydroxy, methyl, methoxy or nitro group,

R RSN ~\H N -R#R6 HNRS Fornula (1) 5 wherein



brono, iodo, hydroxy, nmethyl, nmethoxy or nitro group, W 02/081430

PCT/ GB02/ 01593 - 15 and when R4 is nitro, then R2 is selected froma

hal ogen, wotobgsi4e6 net hoxy group, and when R3 is a fl uor ®CTIABO/ORA3i S

sel ected from a hal ogen, nethyl, nethox7155 or nitro group, or a

phar macol ogically active salt thereof 2. A conpound as clainmed in claim1l
wherein R6 i s hydroged.wheh®,3s nibros drgpdtinid selectod dionga helogery, mdéthylha mpetbexyous
clainms wherein R5 is hydrogen. 4. A conpound according to any of the
previous clainms wheP¥>R2 is brono or iodo. 15 5. A conpound according to
claim4 wherein R2 is iodo. 6. A conmpound according to any of the previous
clains wherein R3 is chloro. 7. A novel conpound being any one of the

fol l owing: anme - (3-.6RlalaR21d DHABrELAENIR A6 B adtt M adaLARH cieenithly methoxy

- Fl uor o- 2- Met hyl - 6-Ni trob enzylideneanin&)gu ani di ne

(2- Chl ofo- 3- Hydr oxy-otaiid grobgnzyl i deneani no) guani di ne - (2,
3-Dichloro-4-Nitrob enzylideneam no) guani di ne

(5- Et hoxy-2-Nitro-3-Trifluoronethyl benzyl i deneam no) guani di ne (2,

6- Di bronob enzyli de ?ﬁ&&&i LN D&ivedaBiimsra- | odob

enzyl i deneam no) guan%? i'ne ggg{&%ﬁ%&ﬁdﬁggb enzf'yl i deneam no) guani di ne

4- (2, 6-D nmethoxyb enzyl i deneam no)guanidine -(2, 3 -Di hydroxyb

enzyl i deneam no) guani di ne . , . , .
2. A’compound as claimed in claim 1 wherein R, is hydrogen.

10

3. A compound according to any of the previous claims wherein R; is hydrogen.

4. A compound according to any of the previous claims wherein R, is bromo or iodo.
15 5. A compound according to claim 4 wherein R, is iodo.

6. A compound according to any of the previous claims wherein R, is chloro.

7. A novel compound being any one of the following:

”Name

|[N—(3-Chloro-2-Iodobenzylideneamino)guanidine
"N—(3 -Fluoro-2-Methyl-6-Nitrobenzylideneamino)guanidine

IN-(2-Chloro-3-Hydroxy-4-Nitrobenzylideneamino)guanidine

IN-(2,3-Dichloro-4-Nitrobenzylideneamino)guanidine

IN-(5-Ethoxy-2-Nitro-3-Triflnoromethylbenzylideneamino)guanidine

II\I-(Z,G—Dibromobenzylideneamino) guanidine

IIN—(Z-Bromo—4—Iodobenzy1ideneamino) guanidine

|F\I-(Z,5~Diﬂuorobenzy1ideneamino) guanidine
”N—(Z, 6-Dimethoxybenzylideneamino)guanidine

|P\I—(2,3—Dihydroxyb enzylideneamino)guanidine
”N—(4—Bromo-2—iodobenzy]ideneamino) guanidine

20

or a pharmacologically active salt thereof.



T- (4- Brono- 2-i odobenzyl i deneam no) guani dine 20 or a pharmacol ogically
active salt thereof WO 02/081430 PCT/ GB02/01593 - 16 8. A conpound as

cl ai med iwoanysw@Bo t he previous clains which additionally ®cwgBiess93a | abel
or a toxic agent. 9. A conpound as claime’in claim8 wherein said label is
a radioactive label. 5 10. A pharnmaceutical conposition conprising a
conpound as d&f iAnesmpsundnyg chtimedin arol efi the pleviams @]aite géidherdditianhllp nemprisesor e
adj uvants, carriers or excipients. 11. A process for the production of a
conpound as cl aid@Rpl Pha &9%4¢ #§8t- whi ch conprises 10 reacting a conpound of
formula (1) with a conpound of forrmula (I11) or a salt thereof RZ O/H\
RBH-NN-H N\ H N-H RARER5 Formula Il Formula Il wherein R2,
R3, R4, RS, B6 & @oﬁ%oﬁﬁfak RREméDinGl @8 Whelfe@ da0iR8eldy a tatismtivombef  desired
of a salt thereof. 15 12. A conpound as clainmed in any one of clains 1 to 9
for useds a nmedicament. 13. A conpound according to claim12 for the

treatnment of di seases, disorders and/or .. . .
10. A pﬁarmaceutlscaf composition comprising a compound as defined in any one of

claims 1 to 9, together with one or more adjuvants, catriers or excipients.

11. A process for the production of a compound as claimed in claim 1 which comprises

10 reacting a compound of formula (II) with a compound of formula (III) or a salt
thereof
R, 0 /H H\
H—N N——H
Rs
H \N_<
H N—H
Ry Rg
Rs
Formula II Formula IIT

wherein R,, R,, R,, Rs, R; are as defined in claim 1, followed by formation if

desired of a salt thereof.
15
12. A compound as claimed in any one of claims 1 to 9 for use as a medicament.
13. A compound according to claim 12 for the treatment of diseases, disorders and/or
pathological conditions related to the melanocortin receptors and/or o-MSH or
20 related systems. |

14. A compound according to claim 12 for the in vivo diagnosis of diseases, disorders
and/or pathological conditions related to the melanocortin receptors and/or o-MSH

or related systems.



pat hol ogi cal conditions related to the nelanocortin receptors and/ or a- VSH
or 20 related systens. 14. A conpound according to claim 12 for the in

vi vo di agwovnssuso di seases, disorders a q/ or pat hol ogi calPCT@GRIZOIIBS
related to the nelanocortin receptors and/or a-MSH or related systens. WO
02/ 081430 _ 17- PCT/ GB02/01593 15. A nethod of treating di seases, disorders
and/ or pathol ogical conditions related to the nelanocortin receptors
and/or a-MsSH or related systens_in a subject i ch (l:o ri ses .adm ni stering
to said subjkEot Aametiofefttiepiing GRS, ilS(a‘dEfé Pathologl PBP??‘BO%WE%‘&A g‘he

f clai 1 it | ai [ | al 0. f
'n i vo di agnoshe elEareRis stceprs nifs &-SRAF of Halhobigedt + SulR AP

related to the gehanosoidhRidEaErPisidand et a1 Midoere nalahedtsy osffund
conprising the use or admnistration of a conpound as defined in any one

of claims 1 to Soordiag tddhycarpdsiatmohta? och apmpasition a5l ddimeddn claim 1Use of a
conpound as defined in any one of clains 1 to 9 for the manufacture of a
medi canment for treating diseases, disorders and/ or pathol ogical conditions

related to {é‘eﬁg@{?ﬁﬁag% R EEERLOGP dRBREOTdi Mkt of SABYEICAVShEons 15

18. Use of a tco defrned 1n any one’o I s

manufacture of g,..00dl GAROLLSQFtid REeptBrsVanWdr H-ABIY D Selated Ay S&aS eSmprising
di sorders and/or pathological conditions, related to the nelanocortin
receptors and/ othearsbBadministasive df 8 ystpoend as defined in any one of claims 1to 9 or a

10 composition as claimed in claim 10.

17. Use of a compound as defined in any one of claims 1 to 9 for the manufacture of a
medicament for treating diseases, disorders and/or pathological conditions related to
the melanocortin receptors and/or o-MSH or related systems.

15

18. Use of a compound as defined in any one of claims 1 to 9 for the manufacture of a

medicament for the in vivo diagnosis of diseases, disorders and/or pathological

conditions, related to the melanocortin receptors and/or o-MSH or related systems.



