WO 02/ 080896 PCT/ GB02/ 01589 - 1 USES OF BENZYLI DENEAM NO GUANI DI NES AS

LI GANDS TO THE MELANCCORTI N RECEPTORS The present invention relates to the
use of bewpykios@pearm no guani di nes as nel anocortin 5 rec®oraBRYOIWStS or
ant agoni sts. The present invention particltarly relates to
benzyl i deneam no guani di nes whi ch show selectivity to the MC1 and M4

nmel anocortin receptors as agoni sts and/ or antagonists. A nunber of |arge
| i near and cyclic peptides are known in the art which show high specific
10 binding to nelanocortin (MC) receptors. The agonistic and/or

antagoni stic properties of these peptides are also known. See for exanple
"Mel anocortin Receptor |igands and nethods of using sanme" by Dool ey,

G rten and Houghten ( / eata 99/ 55679
and WO 99/ 64002) haveY%%ég(%ﬁﬁgﬁﬁﬂéﬁﬂgﬂygkﬂgﬁgﬂgggig%gFFQEQ% ecul es show ng

activity on the nelanocortin receptors. However, the compounds in the 15
present application are structurally different fromthe previously

nexpect ed. - Provi otk YGRS 10 1EHE METANSICER TR TDIRS
W98/ 23267), which have proven activity against xanthine oxi dase/ xant hi ne

dehydr ogendape: gieganiesvenidhedlates2fd o npe vhdsngtidwrainind Heanddihesadsemelanocortin
benzyl i deneam no guani di nes whi ch have shown anti depressive effects (US
40606400. CeprRtotexagRpises f aptagpmiaisol Die chAICRSat adtvepBoyuRAtgNadE T¢atsHntd n

the art are described in patent US3982020.and. GB122 : application
reas are A0 ABRATR RAVER AR Sy GhRR R e, uit Wi RBRaeGRY 0
US3941825. 1o 3iaita R RZonists MdiRRAAEsiwhi ch is well known in the art as an
anti hypertensive drug (US 25 Pharmacopeia, 1999, The United States

Phar macopei al Convention, Inc, |ISBN 1-889788- 03-1). Whilst Guanabenz m ght
appear to be structurally sim.lar.to t.he coppounds.in_ the resent .
Pvent i on, A uEhBLA ge Shr gl ReRHOre GRGOG e P cURt ol RbFREie | (
I's veryg\Wo tﬁﬁélﬂé%%lﬁ%é@(tﬁ@)lé%@ptom 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
molecules showing activity on the melanocortin receptors. However, the compounds in the
15  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. W098/23267), which have
proven activity against xanthine oxidase/xanthine dehydrogenase enzymes. Other
20  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.
Guanabenz is a compound which is well known in the art as an antihypertensive drug (US
25  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



- 2 surprising that the benzylideneam no guani di ne conpounds in the present
invention show affinity to the nelanocortin receptors as agoni st and/ or
ant agoni swe.02@m9@spect of the present invention is therefPeraRQOpI8OVI de

| ow nol ecul ar wei ght 5 conpounds shomﬁﬁgzéctivity on nel anocortin
receptors and which nmay be taken up after per oral adm nistration and

whi ch may peneisigg thatwhk ibehdylidergantifegixnodide oaipoutdsrin itk prebent anentspsetw t he
present inveption ;l)lrovi des for the use of, coq%)unds of the general formla
(1): 10 Re affgitytothgmelpnospriimaeceptqry s agenishand/prantagpnifiierein R2 is sel ect ed
from hydrogen, chloro, brono or nitro group; wherein R3 is selected froma
hydr ogen or bronb group;. 15 wherein R4 is selected froma hydrogen or

nmet hoxy gr avus aspdeerddi theRbrebént Siakv@aioadisk kimefardhyslRgate Abwhybl&valar OWBig RS

20 or R4 and R5 may together be a nethyl enedi oxy group. or a

phar macéut i @aipopndshoyang agtivity sy @glanotArio 2¢@GEES0E BBy belB8en up afief n

of di seasede Of SPRLTES R AREPishatel BgrkaF VelnteRbite Heidhntly Bptnd ' °

mel anocortin receptors and/or a-

In one aspect the present invention provides for the use of compounds of the general

formula (I):
10
R, T
R; . _N N
N/ Y \H
~ N\
R, H H H
RS
Formula (I)
wherein R, is selected from hydrogen, chloro, bromo or nitro group;
wherein R, is selected from a hydrogen or bromo group;.
15

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

wherein R; is selected from a hydrogen or hydroxy group;

20  or R, and R, may together be a methylenedioxy group.

or a pharmaceutically active salt thereof,



MSH or rel ated systens. 5 Preferably at |east one of R3i R4 and R5 is not a
hydr ogen. Preferably, when R4 and R5 are hydrogen, then RZ is selected from
a chl oro,whydwsigesn, or brono group. 10 The present i nvenPCorGBOIisdes t he
use of the followi ng conpounds, inter ali#%; for nodulating melanocortin
rel ated systens: No. Nane Salt MP. 1:14

- ( 2- Br onobgnzyd ind@ireaticns)Ouadicghae f6iGhe h3An2ad andlod & vivo diagnosis of diseases,

- (2- Bronp- 5- Hydr oxybenzyl i deneam no) guani di ne HC1 223-228 (deconp.) 1:17

- (4, 5- Met hydimnmh'; any/oR pathblogireh zyhdideneakbistoogthenindianec NGO cRIIBs2AR)/or o-
(deconp.) (2- Chl or obenzyl i deneam no) guani di ne AcOH 138-143 1:21

-(3- Brorrobé\‘l%‘lqré@ﬁ@gﬁ}’}%?@ﬂanl dine AcOH 160-161.5 Mp. = Melting point in
C. 15 To our surprise the above conpounds showed activity against the

mel anocortin receptors. The present invention relates to the use of

benzyl i denemsicnbloatdedstlomest Ry, Rha@ER] iinbya bydrogdre nel anocortin receptors.
The conpounds of the present invention have been biologically tested in

t he nel anocortin system and have surprisingly been shovvn to be 20 capabl e

of binding to anqcorfin .receptors as wel ac {ty 4N .
funct i onal ﬁﬁ%@i’ C}*Fﬁéi aﬁ‘r‘?x}g‘tﬁ{gil %rpg?%éheﬁlr%’sléﬁf |nv 8#5%% h&fihgglrl’ PBe
agoni sts ory,gnbagap sts of a specific MCreceptor or of a nunber of
MC-receptors, e.g. M1, M3, MA or/and MC5 25 receptors. WO 02/ 080896
PCT/ GB02/ 01589 - 4 The MC-receptors belong to the class of Gprotein

coupl ed receptors which are. a uplt . , .
P 10 Th% present fnvent%n mc&udes the ‘use of the following compounds, inter alia, for

modulating melanocortin related systems:

No. [Name Salt M.p.
1:14  [N-(2-Bromobenzylideneamino)guanidine HCL | 197-201
1:15  [N-(2-Bromo-5-Hydroxybenzylideneamino)guanidine HC1 | 223-228
(decomp.)
1:17  [N-(4,5-Methylenedioxy-2-nitrobenzylideneamino)guanidine AcOH | 205-212
(decomp.)
1:20  [N-(2-Chlorobenzylideneamino)guanidine AcOH | 138-143
1:21  [N-(3-Bromobenzylideneamino)guanidine AcOH {160-161.5

M.p. = Melting point in °C.
15  To our surprise the above compounds showed activity against the melanocortin receptors.

The present invention relates to 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
20  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

25  receptors.



froma single polypeptide form ng 7 transnmenbrane domai ns. Five such
receptors types, terned MCl, M2, MC3, M4 and MZ5, have been descri bed.
The MC r ewopRo80836 signalling is mainly medi ated via cAVPPOIIGRIRA 0580t her
signal transduction pathways are 5 known?~They are distinctly distributed
in the body. MC-receptors are linked to a variety of physiol ogical actions
that are thpugRIC-teehers tebsdigatoetile iassios IG-peteis ubiplpd secoptorshehivh-are ekt puir s.
In many cases, however, it _ is not entirely clear which of the subtypes is
r esponsi bl eremera sipgle gpiveeptiderrmpre’ FROTRRN AR GARAES- JiiBY Sl erFPtpl dypes,

present inventi i I N l\afe s
Bnd ther ef dPa e SC POV d1ER A RIS S TR OBRRE kM THE AL R oBta e
feedi ng di s@E 0@l isiMATHPONBEHcatvas YA boNalsPaiher sigkhlnraRdugRUslthways are
function/dysfunction asSociated with the nelanocortin receptors or related
systens S e.lpownlFheshare distinethegisteibutedin thetiodj hor nones. 1t has | ong been
known t hat MSH- peptides nmay affect many different processes such as
notivation, |earning, nenory, behaviour, inflanmation, body tenperature,

pain perc i re, r c tiRRCare DL
fl ow, ner vgﬁgr%\?ﬁ%@s %Q&P}E@%ﬁt{d a Vcallgv I%fpE@%logﬁﬁogt%?zgas?n?ﬁgs%bggﬁd
rel ease, thyedixied byellistse,subspey whtthg dEsesptooy dni mmyveasght howpevst,ait tis moand
FSH secretion, uterine bleeding in wonen, . sebum and pheronone secretion,

bl ood gl ucErglEglspswhich pf higsebtyRes lﬁé@PalPSl@Pg%tﬂ%e &twel | as other events
surrouq@i ng parturition (Eberle, AN The nel anotropins: Chem stry,

physi ol'ogy and nmechani sns of action. Basel: Karger, Switzerland. 1988, | SBN

3- 8055 25 468 of e ehifound@Préaliddabinthe piosend invehyied ohn bd ABEJ f@Smodulating
R681- R694; De WIldt et al., J. Cardiovascul ar Pharmacol ogy. 1995, 25,

898- 905), asclarddortimsrelateiueyistegnsreadrtherefose wsed\fpithe treatgpent o pesihon dugg7,

10, 619-627). So f the conpounds of t inventi on are useful _for
i nhi bi ti ng TSt M%i :ﬁbﬁo{ _ngi nH Om%g‘%t%rlynafcltﬁgﬂ’ oP™econd rr%%és)ersl(axélﬁl
el ement s Suqiﬁctﬁﬁl/ ctiotCots bR v iltO e Shél B cBHinOR cBRYrs BerelifRitsyisRRneb ks or

crushed cell systéns in vitro, e.g. for analytical or diagnostic purposes.
15  the melanocyte stimulating hormones.

It has long been known that MSH-peptides may affect many different processes such as
motivation, learning, memory, behaviour, inflammation, body temperature, pain
perception, blood pressure, heart rate, vascular tone, brain blood flow, nerve growth,

20 placental development, aldosterone synthesis and release, thyroxin release,
spermatogenesis, ovarian weight, prolactin and FSH secretion, uterine bleeding in women,
sebum and pheromone secretion, blood glucose levels, intrauterine foetal growth, as well
as other events surrounding parturition (Eberle, AN: The melanotropins: Chemistry,
physiology and mechanisms of action. Basel: Karger, Switzerland. 1988, ISBN 3-8055-

25  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).

Some of the compounds of the invention are useful for inhibiting or stimulating the in vivo
30 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.



WO 02/ 080896 PCT/ GB02/01589 - 5 For anal ytical and diagnostic purposes the
conmpounds of the invention may be used in radioactive formwhere they
conpri se wWo®20808p®r e radi oactive | abels or ganma or posit POCR/GBIRIO1I8P ng

i sotopes, to be used in radioligand binditig for the quantification as well
as tissue |localisation of MC-receptors, for analysis of

di ssoci ati ggf %ﬁﬁ?ﬁ&ﬁtdnﬁrﬂlé‘@lﬂﬁ@ﬁﬁ@ose@rtﬂe feompBuidwef thg ifenitibn thagobdiusdi iag by
t he use of scintigraphy, positron em ssion tonograph PET) or single

phot on eni salicactive fiput where drygosipitize CBPEICEpLE ra¢iopgive ﬁ/ﬁ@{%ﬁ%@ﬁ’@@ﬁ & Repitron

di d f | |
VC T ocept o FEIRIERRSL 135 8 Rt LORah HE CBE toherel Roaelim aan ST oo
with any 055&118%1569%103/[('1 ?&%tmjso £ &alid 8m1s9(%1ﬁﬁﬁlyé§§bc95tlohh&m§ﬁﬁ@e@ﬁdl &

conpound, € orescence, biotin, or labels activated by

gama-i §r aﬁimagmgrnf ini givd Whdihg iy fhe Usie cofhesmitigadphyy positere smissiorhyorhogyhphyor
W- light (the latter in order to obtal u ful .for valent

| abel | i ng &PERor sipgleibeton @yissonKerpale t?ﬁl?%r% &%Eéﬁ@ or fo Tag, HBZRIST O
conpounds f. for I reof
may al so b gger tl%aﬁ%gntg %1 %ﬂéﬁ%e&ﬁé@ﬁu gf%ﬁg%@%g%@'&@;& ht heri a

toxin or ot her) and used for target ed delivery to malignant cell s beari ng
MC receptors, or tagged with a conpound capable of activating th

endogenous Altama’web’yt £ @nmp@unds of dapesnvenfionrfanberekeled sy 2 f{th‘?frtyéfi( ahisbe a

conmpoun onal t| bo or other, capable_ of 2 |1
anti gen 8 %@V ofietS ¢ fd%{hc? TS PEAY e ci?{np%%mc:lm? ggrqg%%?%egg%nﬁ a’f‘ Qr W
recept or ﬁé@bﬁgﬁﬂmq&gﬁmﬂmghﬁmnw BREhOVHRA] SHo6RERObISY Mgﬂﬂor wiv-ect
cytotoxic c S to mal i gnant el anoma cel |'s or the MC 1- receptor
bearing nalliggndihe ketd $n andbritnhobsain 4 wempoumb usefnbfiorhcovzenCdatpdliggl of MMC
formula (1) or har macol ogically ceptable salt thereof nmay be attached
to the ant ifﬁéﬂ?f%&éﬁpé%tp? m&i} i WQPgnt or non-coval ent bond(s). Conpounds
of the invention may be used for the treatnment and di agnosis of diseases,
di sorders and/or pathol ogical conditions in an animal, in particular in
man. 15 Some of the compounds of formula (I) or the pharmacologically acceptable salts thereof

may also be tagged with a toxic agent (i.e. doxorubicin, ricin, diphtheria toxin or other)
and used for targeted delivery to malignant cells bearing MC receptors, or tagged with a
compound capable of activating the endogenous immune system for triggering the immune
system (for example a compound, monoclonal antibody or other, capable of binding to a

20  T-cell antigen, e.g. CD3 or other) for treatment of malignancies and other MC receptor
expressing diseases. The thus formed hybrid compound will direct cytotoxic cells to the
malignant melanoma cells or the MC1-receptor bearing malignant cells and inhibit the
tumor growth.

25  Compounds of formula (T) or a pharmacologically acceptable salt thereof may be attached
to the antibody chemically by covalent or non-covalent bond(s).

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.

30
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



30 The present invention also relates to a pro-drug which, upon
admnistration to an aninmal or a human, is converted to a conpound of the
i nvent i orwORzo8mpags of the conmpounds of WO 02/ 080896 PCTPCBABWRAEBY - 6
formula (1) and their pharmacol ogi call y“a%‘cept able salts may be used for
the sanme purposes as described in this specification for the conpounds of
t he inventifofnulas(iehnt @siri sharthacstdedly hdveplableexaAnpinag o wesd Ael the. sameThe
conpounds of the present invention may be bound coval ently or, )
non- coval eruiryosepasdrscribad igdbis spgcififation Futhheanarainds of thefilegijon @swiel s is

structure(s).; ,the.thus fornmed. nodifi ed conpound or conplex nmay be used for
t he sane ptfili%%ggg1%@6(%%]9{%58@?%619%s specification for the conpounds of
the invention as well as is disclosed in the exanples given below In a

particularly inportant enbodi nent of the invention, a
r adi oactsi velhe-doaipehhdsbfitbe presdnd inventiéh may b¢ bartrdycoyelgndly ponen-cuyaisotintd afe

formula (1) or a pharnmacol ogi cal ly .acceptable salt .thereof so as taq.lmmke a
conpound oforfS(S’F’Fﬁﬂfé’?(qra?ero‘Flo C'blﬁ@ r?_éc?SVo%F’E%& lucirett gklﬂ gh“éaf?’?ne‘f H@g{@
radi oacti V?éo)‘rrﬂoﬁ&f& Esln 1&%@%@1@& RpRlssfel ﬁf@%&sastd%s&%ﬁiﬁﬁﬁs specification
phar maceuti ca preparat?ons onprising one or ‘more 15 of the cé)rrpoun s of
t he i nvent ifontbe@ompathdiust the diveatiorazdvalledsas idisalogeinatht ec@spleepiatedelow. In

mel anocyte stinul ati ng hornone receptors, The followi ng exanples are_ .

i nt ended t ¢ PartigHerthaiapastant gabodigeny of the inyeniiets geradivagtiely-lapelisdimpelacule is

al t hou t he ounds, nane [ f | | I I ngded
20 purg1 ses?ov%g%oggg%c} ?qDPe%g?pg Pgﬁf%{gﬂé% g%n%gh%%%?élf) %’%ﬁl}j ? ?f)eb {aMrD% nown
in the art BOdoMAY aPRd PERORchpdindret RPESIaSULbr a phatheseldghly htcep@ble salt

01/ 25192. For exanple, by reaction of the appropriate aromatic 5 al dehyde
and ami no dhemoidiadieagaiety labelledar ti cul ar, the conpounds having the general
formula (1) may be prepared by the

The invention also relates to uses of pharmaceutical preparations comprising one or more
15  of the compounds of the invention for various medical and veterinary practices related to

melanocyte stimulating hormone receptors.

The following examples are intended to illustrate but not to limit the scope of the
invention, although the compounds named are of particular interest for the intended

20 purposes.

Methods of Preparation

The compounds of formula (I) are known in the art and may be prepared by methods such
as described in WO 01/25192. For example, by reaction of the appropriate aromatic
25  aldehyde and amino guanidine salt.

In particular, the compounds having the general formula (I) may be prepared by the

following general method.



foll owi ng general method. WO 02/080896 PCT/ GB02/01589 - 7 Method I. R2 OH
H RRHH-NN-H \ N\ R4 HHN-H R5 Fornmula Il Formula Ill A conpound
of fornmulwolok/osdses ein R2, R3, R4 and R5 are as previouslyPdefGBiemd]158p s
reacted 5 with ami noguanidine (I11) or a’salt thereof and a conpound of
formula (1) is obtained. Mny of the benzal dehyde starting materials of

t he generalpegigi.a |l are coommercially available and these and ot hers may
al so be prepared by any conventional nmethod well known in the art. 10 For

exanpl e, a solution of the appropriate benzal dehyde (1.2 mmol),

am noguani di ne bi carbonate (1.1 nmml) and acetic acid (3 m) was heated at
reflux for 5 mn. The répcti Omi xture was cool ed down to roomtenperature
and the solution was evaporatedl| To the residue 50 m yof et her was added
and the solutiomrmas stikred for 20 min. The sol vent )K/as 15\decant ed and

thereafter 20 m of a$ added. The jgolufji on wasystitiyed for
anot her 30 mnutes a dafter the solution was fi\\tered. The structures
confirjmed by IR NVR M and ele y anal ysis.
N

of the conpounds wer g
When nel ting point ) t hese are uncorrected.
H

—-H
Formula II Formula III

A compound of formula I wherein R,, Ry, R, and R, are as previously defined, is reacted

5  with aminoguanidine (III) or a salt thereof and a compound of formula (I) is obtained.

Many of the benzaldehyde starting materials of the general formula II are commercially
available and these and others may also be prepared by any conventional method well
known in the art.
10
For example, a solution of the appropriate benzaldehyde (1.2 mmol), aminoguanidine
bicarbonate (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. To the
residue 50 ml of ether was added and the solution was stirred for 20 min. The solvent was
15  decanted and thereafter 20 ml of acetonitrile was added. The solution was stirred for

another 30 minutes and thereafter the solution was filtered.

The structures of the compounds were confirmed by IR, NMR, MS and elementary
analysis. When melting points are given, these are uncorrected.
20

The following compounds have been prepared:

No. [Name Salt M.p.
1:14 |N-(2-Bromobenzylideneamino)guanidine HCl | 197-201
1:15 [N-(2-Bromo-5-Hydroxybenzylideneamino)guanidine HCl | 223-228

(decomp.)



20 The foll owi ng conpounds have been prepared: No. Nane Salt MP. 1:14
N-(2- Brompbenzyl i deneani no) guani di ne HC1 197-201 1:15

N- ( 2- Br ormvo3rMyse@©xybenzyl i deneam no) guani di ne HC1 223- 22@CWOE2H0B0896
PCT/ GB02/ 01589 - 8 (deconp.) 1:17 - 8-

T- (4, 5- Met hyl enedi oxy- 2-ni trobenzyl i deneam no) guani di ne AcOH 205- 212
(deconp.) 1420 T- (2 Chl orobenzyl i deneam no)guanl di ne AcOH 138- 143 |(ddcofl)

- (13- Br onobenz i demeaam ithiAt, S ieora i dentad Mme M0 = MEREGHY ZBBML i n
C. EXAMPLE {1 %h?s 5 M iﬂéiﬁusytrat es ’lg po]fmg%l(]:a; 18? corrpounds of | Geempiia

(1) and the T112()'5"Nfeféhlbr%%hiyﬁdené?zﬁliﬂo)@ﬁanﬁﬁiea addition salts. 5| kedH | 138-143
Affmty forfithe M -geept nrld bi-hrdi-ng assay was—eared—out—easspatiahly
as descri bed BglLuHéjc BEoypal eﬂfé‘f”%?ﬁgﬁﬁ” 1992: 2: 5-12 using

1121 NDP- x NBH. aslckingmindin °CO Test 2. Affi n| ty for the MC3-receptors, the
MZA-receptors and the MC5-receptors The binding assays were carried out
essentially as described by Szardenings et al., J. Biol. Chem 1997; 272
27943- 27948EXANPRIOUh et al ., FEBS Lett. 1997; 410; 223-228 using

| 125-NDP-¢ MSH as ligand. 15 Essentially, the affinity of the conpounds for

the different. mel anocortin receptors were ng, ei t her
i nsect cell hl(S KPS %peé (RZCWI H:omp&mf Qj#m %@?éﬁ%ﬁ# fbrs?ugthelapeu%caﬂy

active acid addition salts.

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-«MSH 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
I'*-NDP-oMSH as ligand.
15
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
the MC1 receptor, B16 mouse melanoma cells were used, which endogenously express the
20  (mouse) MC1 receptor.
The compounds were tested at different concentrations for their ability to displace a '*I-
labelled NDP-MSH from the respective receptor. Incubation was performed in 96-well
plates, using 50,000 cells/well (Sf9 or COS cells) up to 200,000 cells/well (mouse

25 melanoma cells).



reconbi nant human MC3, MZ4 or MCS5 receptors. For the determ nation of the
affinity for the MC 1 receptor, B 16 nouse nel anoma cells were used, which
endogenowaby2e8(8pess the 20 (nouse) MCl receptor. The cORPIGRIZ/OVESP e
tested at different concentrations for théfr ability to displace a "I-

| abel | ed NDP-VMSH from the respective receptor. |ncubation was perforned in
96-wel | pl BHietest vshpoualOo0fthdaed SDRMNEH] $faS adle CSan ebpopriatp coaca2@@tié)0
cel Il s/well (mouse 25 nelanonma cells). WO 02/080896 PCT/GB02/01589 - 9 The
test conpout@enerlls barendl  NSPAVEHP WD Wasther Mithalabellsh Bager a(mprox 50,000

abertea traner AR Bt S0 alRrdlabhet it R BT dolc

room t enper@byreers g{dlgggsqugm@o@@&l@; +37C for COS cells and nouse
mel anoma cells). 5 After the incubation, the cells were washed twice to get

rid of the excess tracer and conmpound, and the cells were lysed with 0.1 M
NaOH. The | t - t b |,cul at
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28.0 >200 1 5 114 21 1.2 46.0 5.4 30. 6 Guanobenz nb
nb gamma-counter, binding was calculated and the affinity determined.
10
Table 1. Affinity for MC-receptors.
Ki (uM)
Compound MC1 MC3 MC4 MC5
1:14 0.6 74.6 0.9
1:15 1.3 6.8 68
1:17 2.1 >200 28.0 >200
1.20 31 171 1.5 114
1:21 1.2 46.0 5.4 30.6
Guanobenz nb nb nb nb

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

15 EXAMPLE 2

In vivo effects on food intake

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,

20 the nocturnal protocol was used.

Sprague-Dawley, male rats were used, which were cannulated intracerebroventricularly.
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

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

Nocturnal protocol:
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conparison, the well 5 known M4 receptor agonist, Melanotan Il (MIl1) was
used, at a m nmol e.  EXAMPLE 3 Anti inflammtory effects 10
Control F /c mce (weight 20-22 g) were sensitized by treatnent
of the shaved abdomen with 30 | of 0.5 % 2, 4-dinitrofl uorobenzene (DNFB).
After 4 dayhntijdlanggatory eHsetSenged with 10 pl of 0.3 % DNFB to the paw. The
unchal | §nged m ce paws served 15 as a control. Twenty-four hours after the
| ast ch1 |l enge, the differences in paws weight were determ ned as an
i ndi cator qfy4ke | nflammation (paw edenmm).

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

abdomen with 30 ul of 0.5% 2,4-dinitrofluorobenzene (DNFB). After 4 days they were

challenged with 10 pl of 0.3 % DNFB to the paw. The unchallenged mice paws served
15 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

Mice were treated as the control but were additionally injected i.p. with o-MSH (0.5

mg/kg) or prednisolone (20 mg/kg) two hours before sensitization (day 0) and the same
20 dose was administered repeatedly after sensitization during four consecutive days. The

paw edema inhibition was measured as described above.

Study of new compounds
Mice were treated as the control but were additionally injected i.p. with various doses
25  (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
inhibition as described above.
Groups containing at least 10 mice each were used for all experiments.
30
Blood analysis was carried out using the QBC® Autoread™ Plus & QBC® Accutube
System (Becton Dickinson). In all cases blood samples were collected twenty-four hours

after the last challenge.
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WO 02/ 080896 PCT/ GB02/ 01588 capsdid EXAMPLE 4 Exanpl e of a

preparation conprising a capsule 5 Per capsul e Active ingredient, as salt

S ngy
385 ny

10

15

20

25

Lact 0aRti¢&thei®Hiend! & dalt 120 ng 5 Magnesi um stearate 5 ng 10 Tot al up to

Lactose 250 mg
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
may be reduced.

Example of a suitable tablet formulation.

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

5 % aqueous solution of gelatine 25 mg

Total up to 385 mg

A solution for parenteral administration 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 weight. These solutions

may also contain stabilising agents and/or buffering agents.



In cases higher anounts of active ingredient are required, the anmount of

| act ose used may be reduced. Exanple of a suitable tablet formulation. 15
Per t abl ewoO 0208i8ve i ngredient, as salt 5 g? Pot at 0 st ar clrRC3G:B0Y/01389! | oi dal
Silica 10 ng Talc 20 ng 20 Magnesium stearate 2 ng 5 % aqueous sol ution
of gelatine 25 ng Total up to 385 ng 25 A solution for parenteral

adm ni strat Ctimby 1 njection can be prepared in an aqueous solution of a
wat er - sol ubl e pharmaceutically acceptable acid addition salt of the active
substance preferably in a concentration of 0.1 %to about 5 % by wei ght.

These sol utions ,.may _also contain s I 1] siig agents and/or buffering
agents. WO OZ?OMQ%%E?P@I%%%%@]?Q%T%@' ains: 1. Use of a conpound of
general formula (1): RZRINN M /~\H I N R4 HHH R5 Fornula (I)
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Formula (1)

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

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

10
wherein R; is selected from a hydrogen or hydroxy group;
or R, and R, may together be a methylenedioxy group;

15 or a pharmacologically active salt thereof,
in the manufacture of a medicament for the treatment and/or in vivo diagnosis
of diseases, disorders and/or pathological conditions related to the
melanocortin receptors and/or a-MSH or related systems.

20

2. Use as claimed in claim 1 in the manufacture of a medicament for the treatment of

diseases, disorders and/or pathological conditions related to the melanocortin

receptors and/or a.-MSH or related systems.



5 wherein Rz is selected from hydrogen, chloro, bronmo or nitro group;
wherein R3 is selected froma hydrogen or brono; wherein R4 is sel ected
from a hywowegesoses et hoxy group; 10 wherein R5 is sel ecP€l/GBIO/1RI
hydrogen or hydroxy group; or R4 and RS‘Wﬁy t oget her be a net hyl enedi oxy
group; 15 or a pharmacologically active salt thereof, in the manufacture of
a nedi canent 3 oUst e daiset nerdaiand/ iar the nmanuwfactahe agno saeglicaafent] f@eths es, vivo

di sorders and/ or pathol ogical conditions related to the _nelanocortin
receptors and/ oflagoaasH obr dipesess ediseleise ard/on pathologicsl Londitigpsraglaiad 8¢ dhen 1
in the manufacture of medi came fo et ment of diseases,

di sorders and/ ofne%&f)ﬁ%gﬁé‘?cgﬁtpmca@%rtoi' Plélieiﬁ? yf%m?he nel anocortin
receptors and/or a-MSH or related systens. WO 02/ 080896 PCT/ GB02/ 01589 -
13 3. Use as clainmed in claim1l in the manufacture of a nedi canent for the
in vivo5 di agno¥liss aptlahhaiciasag ondics etaims § tadowixreipait heakooriecs R ¢ ®pdhd RQMS
related to the nelanocortin receptors and/or a-MsSH or rel ated systens. 5
4. Use as clai nﬁ@FaI}Wdé@%ﬁnone of clainms 1 to 3 wherein at |east one of R3,
R4 and R5 is not a hydrogen. 5. Use as clainmed in any one of clains 1 to 4
wherein when R4 and RS are hydrogen, then RZ is selected froma chloro,
hydrogen or Iy ouge g Blinedl@ By ddeerfaimsdoRPPWAehavh&ORP BRI RS atehf drogen,

following formul ae: anme -(2-Bronpbenzyl i deneam no) guani di ne
then R, is selected from a chloro, hydrogen or bromo group.

10

6. Use of a compound having one of the following formulae:

o

"N -(2-Bromobenzylideneamino)guanidine

-(2-Bromo-5-Hydroxybenzylideneamino)guanidine

"N—(4,5—Methylenedioxy—2—nitrobenzylideneamino) guanidine

"N—(Z-Chlorob enzylideneamino)guanidine

”N-(3 -Bromobenzylideneamino)guanidine

in the manufacture of a medicament for the treatment and/or in vivo diagnosis

15 of diseases, disorders and/or pathological conditions related to the

melanocortin receptors and/or o-MSH or related systems.

7. Use as claimed in any one of the previous claims wherein said compound
additionally comprises a label or a toxic agent.

20

8. Use according to claim 7 wherein said label is a radioactive label.

9. Use of a pharmaceutical composition comprising a compound as defined in any one
of claims 1 and 4 to 8, together with one or more adjuvants, carriers or excipients in
25 the manufacture of a medicament for the treatment and/or in vivo diagnosis of

diseases, disorders and/or pathological conditions related to the melanocortin

receptors and/or a-MSH or related systems.
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