JP 2004-531516 A 2004.10.14

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
15R2004-531516
(P2004-5315164)
43 AFH FRISE10A 148 (2004, 10.14)
(51) Int.CL." Fl F—va—F (B%)
CO7C 281/18 CO7C 281/18 4C0O85
AG61K 31/15 AB 1K 31/15 4C2086
A6 1K 49/00 AB1K 49/00 Z 4HOO6
AG1P 1/14 AB1P 1/14
AG1P 15/00 A 1P 15/00
FEER KWK TREEWR A (& 3B H) BEEIHES
(2l HEES $5EE2002-579418 (P2002-579418) |(71) HEE A 502270947
(86) (22) HERR PR I4F4H5H (2002, 4.5) AS5F2T €FE1—F4FA I—F
(85) BIRRCiRHH ERE1551086H (2003. 10.6) —
(86) B HEES PCT/GB2002 /001593 A0 —F L, LA-T756 43 wwv
B7) EERLHES ¥02002/081430 FTHS UL —h—AY—5¥2 38
(87 EEEAHA SERLI4EE10817H (2002.10.17) (74 A 110000040
(31) BEIETFESS 0108631.3 R ETRE AN - BT K= h
(32) & H ERE135F4H5H (2001.4.5) A
(32 EAEEEE  RE(GB) TOREE AV FEATY b, PAEaAY

(72) 3EAE

A rz—F, LA-7568 5L ©vw
THS, FSRY) FAT L=y TE—
T TR, =

AWV I—F LA—-191 42 Hi
Yher, Elvz—45r 8O0

B EICHE S

64 [REOEH] FEHAVIVF LTI/ I TV BEBERALOAT /ANF LT A=) H L RELTD

GNHOOOD
0OooooooO
oooo

ERRIE

R
R, T

N
S Y 4 Ry

Rs

X (1)

goooooooobbobbooooooooooooo
ogooooooobobobooooooooooooo
ggoooooooboobobooooooooooooo
gooOboooooobobooooamiboovcaoconoog
goobOooooobobooooooboooooooo
gooObOooooobbooooooboooooooo

oobooogoon

R, T
N i
\N/ Ay
]
N
Rs H/ \\H

Rs



(2) JP 2004-531516 A 2004.10.14

DO000O0O0000
0DO00o0Q0ao
0000000000000 0ODO00O000DO0DO0ODOO0OOO
0ooao

[

[ Fi T

[

: Rs \N/N /N\H

[

N

E R; Rs H H

[ Rs

[

: ® (D)

[

o
0000,0000000000000D0000000D0000000000000000
0000,000000000000000000C00D000O00C00000O000000
Dooao
0oo00,0000D0D0000000000000000000000
0000000000000 00D0000000D0O0O0O00O0
0000,0000000000000D0O000000D0O000000
000
0D,00,00:;00,000000000000000D0O00O
0oo00o0,00:,0000,00000000000,0000000000000000O
0000000000000 000000000000000
o000 ,000ODODDOODODODDO,0000000000D0O000000DO00O00
000
00000 ,000000000000D0,0000000000000000D0O00O00
DO00O0O00O000
DO0o0o00ao

e 0O0O0DOO0OOO0OODOO
goboodgbad
Us0o0o0ooooooooan
gooogooad
g,0000000000an0
googbad
g, goboooboooooboad
oooooao
U, 0b0o0oobooobooobad
goboodgbad

goooano

goooao

ooooao

gooaoan

goooano

gooooao

ooooooboooooooooao

gboboooboobooan

oooooooobooooooooooobooobooooooooDboDoao

gooogooad

N-(3-chloro-2-lodobenzylideneamino)guanidine

N-(3-Fluoro-2-Methyl-6-Nitrobenzylideneamino)guanidine

N-(2-chloro-3-Hydroxy-4-Nitrobenzylideneamino)guanidine

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

N-(5-Ethoxy-2-Nitro-3-Trifluoromethylbenzylideneamino)guanidine
N-(2,6-Dibromobenzylideneamino)guanidine

N-(2-Bromo-4-lodobenzylideneamino)guanidine

10

20

30

40

50



)

N-(2,5-Difluorobenzylideneamino)guanidine
N-(2,6-Dimethoxybenzylideneamino)guanidine
N-(2,3-Dihydroxybenzylideneamino)guanidine

oono

JP 2004-531516 A 2004.10.14

obooobobobooboobooobooobooboobaoodan

O Ooooo
O 0O oo

g
O
g
u

O

OoooOooog =

a
O
goboooboobobooboobooboognn
u
O

-(4-Bromo-2-iodobenzylideneamino)guanidine
0000000000000 O0D0DO0O0OO0DDO0OO0OO0ODDOO (adjuvants)o 00O (
r

carriers)0 0 00O 0O O (excipients)D OO OOOOOOOODO

O
O
O
O
O
oooao
O
O
O
O
O

Ooo0oDo0oooo

a HooooooooooooInIoobooobobbobobobobobbobbobobobbobobobobd
a e e e e A A O B O
Oo0o

a 0o

[

[ R, 0

[ Rs H H

: H H——N/ \N—H

i \ <

[ N

: e e H/ \N—H

[ Rs

[

E 11 K111

U

oooo,00,00,00,00,0000000000000000

gooooaoaad

Oo0oo0o0o0oo0ooD0oDo0ooooDOoDo0oo0oooDoDoDooooDOooDoOo

gooooaoad

0000000 (melanoccortin)D D00 D0DO0O0ODODODOODOaoO0DO0DOODOODOODOOO
O000O0D0O0ODO(diseases) O O (disorders)D 0000 ODOO0ODOQOd (pathological
conditions)J D 000D ODODODODODODODOOODOOOAO

Ooo0oDo0oooo

0 e o e e e A A O N A N A O
0o0oooDoooDoDoDoooDoDoDOoOO0dnvivoeDOOOoDGOODOoOOOoOOoOOoOOoOooDoooad
OooDo0oooo

0 e e e e A B A A N A O
goooooooooboooooobooboboobobobbobbbbbbbbbbbbibaoa O
ooo0oo0ooo0ooD0oo0ooooDOoooooDOoD0Do0ooDoODoD0DOooDoOoDDO0DOoDooDoDOoo0DoOo
gooooaoad
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
0 e e o T A A A O N A N A O
0o0o0oo0DoDo0oo0ooDoDODoo0oDOooDOoooDoooDOoo0Oian vivoOOOodoO~Go

OooDo0oooo

0 e e e o e e A B A A N A O
I e e 6 A O A A N A O
oooDoooooDOooooooDooooao

10

20

30

40

50



Ooooooooooooood
Ooooooooooooood
OoDoDooooogogooooood
OO0 Do oDooogoggogooooood

O

stic) U DO OODOODOOORDO (antagonistic)D 00D OO0ODOODOOODOODODOOODooley,

O

ten

me"

armacopeial Convention,

O

Ooooooooooooodg
Oo0ooooooooooog
Oooooooogooooodg
OO0 Oooooo4gogooooodg

O

O

00O 0O HoughtenO O O

(WO

OoOoo0oooogod

O

O

OoOoo0oOogaDo
O oOoo0oo0ooano

0

OoooooooOgoad

O

MC1iO O O MC4O

O
g
g
O
g

Oooooooodg
O 0Ooogooog

O

O

O 0o oo

O

O

O

O

gooogano
ugboodgboad
oooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O Ooooo
O Ooooo

oooooano
O
O
ooooooooaon
ooooooooao

O

O
O

O
O

(4)

JP 2004-531516 A 2004.10.14

UdtdoO0O0OODODOOCOCOO0OOOO0OOODODDOOO
invivoO O OQODODODODOOoOODODOoOooooDooo

oooooao

gbooooboao
ugbooagooad
gooooao
gooooboao
oooooao

g
u
O
O
O

gooboooboooboobooobobonn
gobooboboobaoooobooaoad
oooooooobooooogoao
oboooboobobooboooband
oooooobooboooooo

ooMcoOoOoOOOOOOOOOoOODODOOODOOOOO
Oo0oo0oooobDooO0oO0oO0ogooooDbDDO0OO0O(agoni

Gir

"Melanocortin Receptor ligands and methods of using sa

99/21571) 00 00O00O0O0ODODODOO0DODODO0DODDODODDODODODODOOOOGOD

OCOO0OO0OO0OO0O0ODOWo 99/s55679 O OO WO 99/64002) 0 0 00 D0DOOODODODO
gboooboooboogoboobobooboao
gooaoan

O

(us
US3982020
ooooao
ooooao

O

O

Oooooooogooooao
OO0 oo ooooQgoooo

Oo0ooooooao
ooooooooao
O
ooooooooao
ooooooooao
ooooooooao
4060640)0 0 0 O O
000 G6B12234910
0 0O O DE1165013 O
ooooooooao
Inc,
ooooooooao
ooooooao
ooooooao
od

O 0Ooogooog

O
O
O
O
O
O
O

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo

g
g

OoOoo0oo0oo0ooaoo

g
u

[ |

oo
g o

g
u
O
a
O

O 0OooQgoooo

g o

I1SBN

oo
g
oad

gooooboao
gbooooad

goooao
gooaoano
goooao
goooano
goooao
US39418250 O

O Ooooo
O OooOooo
OO oOgoo
O Ooo0ooo
O 0OooQgoooao

O

O

O

0 (US Pharmacopeia,
1-889788-03-1)0

gbooooboao
ugbooagooad
gooooao

oooooao
oooooao

oooooao

g
u
O

O

0
4
O

O

g
u
O

[ |

O 0Oooo

Ooooe=eoogoQgooao

©

O
@DDDDDD

O Oooo

I I B

Ooooog -

Oooodoooogooo
Oooooge®eoQooogoao
Ooo0oog<seogogooogoao

>

O Ooogooo
© OO 0Oogoo

-
o

O 0Oooo
O 0Oooo
O 0Oooo

t

g
u
O
a
O
g

States

oogoao
W098/232
oogao
ooogao
oo
ooaod

O
O
P
gooao
O O
O 0
O O

oo
uo
od

10

20

30

40



L T e T e T e T e T e T e Y s T e, R e B |

. 0o0o00oooo
o0oooooo
R o [ B e R s R

OO o
O OO

Y O e e e e e Y Y e e e e Y Y O e e e e Y O e O e e e e Y O O e s

e g
Oo0ooooooooooDoooggoooooogdg

OoOooOooobOoooooooooogooodg

(5) JP 2004-531516 A 2004.10.14

% (1) 10

,oogogboooooobooboboogoboboboboobobobooboobodon
;0ogobodoobooobooboooobobobooboobooboobooboaoadan

;2000000000000 O0O00DO0O0OO0DO0OODOODODOO
sbogoboobooogbooboboobooaooooboado
sJO00O0OO0OO0COCOO0DO0DO0OO0OODODDODOOOOOOOODODODOO

00;00,0000000000000000
,00,0000,00000000000,0
0000000000000 0000000
,000000000000,0000000

20
goooooobooobooan

O 0Oooo
O 0Oooo

ooooooboOooogogao
;poguobodooouoboobo,gboboboboobooobobooboobooobad
oogao

goboooboobooboobooooboogan

ooooooooooao
gbobooboooobooboobooboooboooboobooboobooban 30
e 0OOooOn0OOnDO

Us00000ogan

o,00ocoo0oooooooooboooooooooboobocoooooooaon
o,0000000a0

;00000000
40
gboouoboobouobooboooboboobooboboobooaooad

Oooooooooooooogoogoooao
Ooooocooooooooogod



(6) JP 2004-531516 A 2004.10.14

[

f &5 lLans 5 M.

[

c 1:1 |N-(3-Chloro-2-lodobenzylideneamino)guanidine IACOH [231-232.5

[ 1:2 [N-(3-Fluoro-2-Methyl-6-Nitrobenzylideneamino)guanidine HCl [189-191

[ 1:3 |N-(2-Chloro-3-Hydroxy-4-Nitrobenzylideneamino)guanidine HCl (7%)

: 1:4 |N-(2,3-Dichloro-4-Nitrobenzylideneamino)guanidine HCl [258-262

[

[ (38

[ 1:5 [N-(5-Ethoxy-2-Nitro-3-Trifluoromethylbenzylideneamino)guanidineHC1  (92-98

[ 1:6 |N-(2,6-Dibromobenzylideneamino)guanidine HCl [178-183

E 1:9 N-(2-Bromo-4-Iodobenzylideneamino)guanidine HCl 236-239

[ 1:10 N-(2,5-Difluorobenzylideneamino)guanidine IAcOH [211-212

[ 1:11 N-(2,6-Dimethoxybenzylideneamino)guanidine IAcOH [158-160

[ 1:12 [N-(2,3-Dihydroxybenzylidencamino)guanidine IAcOH [223-224.5

[

[ 1:13 N-(4-Bromo-2-iodobenzylideneamino)guanidine IAcOH [202-207

a

goooaoad

0 e e e e A O A B N A O
ooao

goooaoad

I e e 6 A O A A N A O
gooboobouooboobtbooboUobuoUobto0oobbUooDboUobUoUoboobooboao
0 e e A O A B A
I T e I 0 A M A I R A O WA

goooaoad

gooboooooboboooDoooMec-OU D bboobbOoooDoooDovc-DObOooboooaog
mMcio mMc3omMC4D DO D ODUOOMCBODDODOOUDDODOODDODOUODDOODDODUODDOODDOODO
aooao

goodogaoaad

I I I I A T A I A Y N I ' o
I 1 I I A e A o R ' {032y [ o8

3 ’

O

O=s00o00o0god

w
O T OoOoOooogoogood

MC4 ODDOO MCSOOO0ODODODDODOOOOOOOOODODODOOOOOOOOODODOG ODRGDRME
gboboobooboboobooboobeaMPDODOODODODODODOODODLDOODOO
uoboooboobooboobooooboobooan
oooooao
MCc-OooOoobDOoobOOooooboobobobooboboobooboaoOMe-0d

O

OoooooogQgogoQg
OOo0oooooggogog
OoooooooOooOgoo

OooOoo0oood

O

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo

O
O
OJ
O
O
O
O
OJ
O
O
O
O
O
OJ

ooooooboobooobooooooooao

oooao
ogooao
gooad

[

ugooad

O O

oooao
ogooao
gooad

ooogao
ooogaod

[ Ry

O O

ooooao
googao
gooaao

oooogoao
oooggao

ugboobooboboobobooboobooboobooboogadnb
oooooooobOooooooooooao

O

O

O

O

ooano
uond

oo
ooo
uon

Ooo
(relea

10

20

30

40



a JP 2004-531516 A 2004.10.14

se) D00 0O0O00ODD0DOO0DODOOODNDADO (ovarian weight)D OO0 0O O O0ODOOFSHO
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
O00O0O0DODO0OO0ODODOOOd(Eberle, AN: The melanotropins: Chemistry, physiology an
d mechanisms of action. Basel: Karger, Switzerland. 1988, I1SBN 3-8055-4678-5; Gr
uber, and Callahan, Am. J. Physiol. 1989, 257, R681-R694; De Wildt et al., J. Ca
rdiovascular Pharmacology. 1995, 25, 898-905)0 0 0 0000 O00OCODOODOGODRDO
O (Lin et al., Hypertension. 1987, 10, 619-627)0 0 0 0000 0D0DDOD0OOO

00 O

OO0D0D0D0O00ODcAMPODDODDODODOODODOODODODOOWN vivoO O OGO
000000 ooDDoDoDoDoOodgOdianvitroDOODOOOOOODODAO
OoDo0Doooooooo

O O
[ |
O O
O
O
O
O
O

gboobooobooboobooobooobooboDboao
ooooooobOoocoooooooboDbOaoanMe-
gbooboobooboooboobooobobDbDo
(PET) D0 O0ODOO0OOOCODOOOODODOOODOGDO
oooooooooboooooooooooboao
gbooboobooboooobooboobooao

[ B R |
O Oooo
OO oo
O 0ooo
O Oooo

[ R |

e T e s e R
O< 0000

OoooooooOgoad
Oooooooogd

O O
TYO OO O in
Doo0o0oo

S

~
(@]

O < OoOgoogag

= o
O m

O
O 0Ooo0ooOooao
O Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo

OooDoDo0ooooDoDooooDoDooooao
O000d((light photons)d O O
Oo0oo0oooooowcooooano
Oo0oo0Do0oooooDooooooao

OOooooooooooooogoggogooQg
O
O
O
O

Oooooooooooooogdg

OO0Oo0ooooog
O0Ooo0oo0oo0oao
OoOoo0ooooao
O Oooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0O oo
O 0Oooo
O
O
O
O

O
O
O
OJ

ooooao
ooo0ooad
(targeted
ooooaod

ooooooooooooooooooao

gboobooboobogobosMoonbo
elivery) DO O OOQOOOOQCODOOO

oooao ooooooooao
cp3sbonbooobaO
ugboooboobod
MCi-oDoooooano
ooogao

oo
g o
McO

Oooooood
Ooooooogod

[ o R |

[ Iy |
Oooooooodg

Ooooooood
Ooooooogod
OOoooooogod
OooooOooood
OO ooOooge oo
O Oooo
o oo -
O 0O oOgo
O O0Oo0ooo
O 0Ooo0ooo
O Ooo0oogo
O OooOoogo
OO o0gogaog
O 0Ooo0ooo

g
u
O
a

O o0ood

oooao
ugooad
ooogao
ogooad

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

gooooboooboao

OO00000D0D0D0CDOO0O0O0O((diseases) OO (disorders)J 0 000DO0OA0O
thological conditions)D OO0 00O O0ODD0ODODOOOOOOODOOO

Q O ODOoooDooooooogooag

p

gbobooboboobobooboooboooooboobaodnnb
od oooao ooooooooooao
goooboboobooboooboooboobonob

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
[
OJ
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oooooooo0ooooooo00 oo oDooo oD oo onDoDoDoDoo0D oo oDoDoDoo0oooDoooogoQgog
O
O
OJ
O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
OJ
O
O
O
O
O

OooooooooDooooo00ooDoooogoogoooao
OooooooooDooooooooDoooogogogooao
Oo0o0ooooUUoooDoDooUog4dUooDooogogoogoao
Oooooooooiodeoc 000000 ooooogoooao

Ooo0oooogoQgoao

10

20

30

40

50



Ooooooooooooood
Ooooooooooooood
OoDoDooooogogooooood
OO0 o0DoDoooggooooood

L T e T e T e T e T e T e T e B e T e T |

OoooDooo4o0ooooooggoooao

O
|
a
O
g
u
O
g
O
g
a
O
g
u
O
g
O
g
a
O
-(
u

0 (0.15 g,

o Ooobo0oooLOho0oo0 oL oo obOho0g =—-000o004g

0

OoooooooOodg

O 0Ooo0gooo
O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
Y [ Y
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

OOo0ooooooooooood

O

gooooboo,0b,00,000000cs0000000000000O00O
Mniooogooooobooboooboooboobooobooobad

O

O Ooo0oono

O

OoooooooQooooao

O

O

O OO

O 0o oo

O

O
O

O
O

O
O
O
O

O
O
O
O

O
O

O
O

O
]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
OJ
O
O
O

KII

gooooooan

ao

0

O

O

O

O

NMR,

oooooao

O

O

0

MsOoooooooooDoOoooooooooDbDoobooad

(8)

gooogano

O

O

O

O

O

H

3-Chloro-2-lodobenzylideneamino)guanidine
ooooooooOoooooooooO(.s2 g,
1.1 mmol) OOODOO @m)OSO000O00O00OOOOOOOOOOOO

/
—N
\
N
/
H

H

JP

RII1

H

2004-531516

gbooboonob

O

O

O

O

O

O

O

1.2 mmol),

\}Q-——-H
—4

N—-H

O
O

O

OJ

2004.10.

oooan
ooagagd

ogood
ogooad

ooagagd

14

O O

O d

gboobooaooboaoaoan

10

20

30

40

50



) JP 2004-531516 A 2004.10.14

0o0oo0oOoo0ooDOobOoooDOoooDooDoooDoooDooDoooDosomiO0oOobDOoang
oOoo0D0o0ooo0ooDOouOoo2e0000d000D0000ODO0DODO0DO0DOO0O0DDODODDODODDODOODOOO
gd0mi0D00000O0OO0ODDOOOOODOOODODDODD3DO0O0O0DO0DODDODDODDODODOOO
000000000000 DO0OD0DO0OO0OO0ODDDO0DO0O0.18 g (42 WO O OO DODOO231-232.50
gooaogad

goooaoad

OooDoooooDoooooood

0 e e e e A B A A N A O
gogooooooooooooooboboobboboobobno

OoDo0oo0ooo 10
aooao

[

‘ &5 (LEYs & M.p.

L 1:1 [N-(3-Chloro-2-Iodobenzylideneamino)guanidine IAcOH 231-232.5

[ 1:2  [N-(3-Fluoro-2-Methyl-6-Nitrobenzylideneamino)guanidine HCl [189-191

[

[ 1:3  [N-(2-Chloro-3-Hydroxy-4-Nitrobenzylideneamino)guanidine HCl  (53f#%)

[ 1:4  [N-(2,3-Dichloro-4-Nitrobenzylideneamino)guanidine HCl [258-262

[ (FH8)

[ 1:5 [N-(5-Ethoxy-2-Nitro-3-Trifluoromethylbenzylideneamino)guanidineHCl ~ 92-98 20
[

[ 1:6  [N-(2,6-Dibromobenzylideneamino)guanidine HCl [178-183

[ 1:9 [N-(2-Bromo-4-lIodobenzylideneamino)guanidine HCl [236-239

[ 1:10 |[N-(2,5-Difluorobenzylidencamino)guanidine IACOH [211-212

[

: 1:11 [N-(2,6-Dimethoxybenzylidencamino)guanidine IAcOH [158-160

[ 1:12 |N-(2,3-Dihydroxybenzylideneamino)guanidine IAcOH [223-224.5

[ 1:13 |[N-(4-Bromo-2-iodobenzylidencamino)guanidine IAcOH [202-207

[ Mp. =Rl (C)

[ 30
L

goooaoad

goodogaoaad
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
goooaoad

ooooowMil-0000o0oDOooooao

000000000012 -NDP-a MSHO 000 O0D0O0O0O0O0O0O0OODO Lunec et al., Me
lanoma Res. 1992; 2; 5-120 00 000 O00O0OOO

Oo0Do0oo0ooo

goboowMdMe3-UboonboowmM4-000boobowMcs-0obbooboonboao 40

OO0DO0DO0DD0DDD0OO0OOOI1?°-NDP-aMSHOO OO DO DODODODODD OO OO Szardenings et a

1., J. Biol. Chem. 1997; 272; 27943-27948 0O O O Schioeth et al., FEBS Lett. 199

7; 410; 223-2280 000000000

oooooao
goooboooboboobobooboboobooboboobobooboboDbDao
CoOwMc3OMCAD O OMCSO OO ODOOOOOOOOOO(fY)oooDcosboooooaO
oooowwmilooooooboboooooooooooboooooowswlooooooboDboDOoao
gboogsBle0D 000 O0obDO0ODOobOOOOOnD

goboodgbad

000000000000 O00000O000O00000000000%®1-00 NDP-MSH 50



(10) JP 2004-531516 A 2004.10.14

cooOoooooOoooooOoboOoOoooobooooooso,00000/0000sf9 000 C
0s ODOOO0O0Oz200,00000/7000000000D0OD00000OD000O00ODO0O0O0OD0OO

ooooao

oooogoao

O00O00OD0O0O0OO0ODOOONDP-MSHOODOOOODOOOODODODOO 10°% M O10° %% MO

go0ooooooDoOoOOooOogoogso,000cpm/0000C000O0OOODODD2000000

gooogoooosfO0o0oDoOOoObOO0OO0oOogoooopocecosooboboboboOoOoOooooboDboDaO

oog3roooan

oogoogoao

gooooooooooogOogogooooobooogOo0ogoooooobDoboboogogoooooo

Oo0ooooooDoDo.1 MmNaOHOODODDOOODODODODODOODDODDOOODODOOGOoOoODODOOO

oooooooooDOoboOoUogoooooooao

oooooao

oogaod

[

[ MC-Lt 7% —icid 35t

: Ki (M)

E L&Y MC1 MC3 MC4 MC5

[ 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

[

[

[ T7FNA  nb nb nb nb

[ nb= G, TR BHEMMELL

[

O

oooooao

oooooao

OOoOooooooDoin viveDh OO

0o0ooooooDoooo0oo0oUoooDoDoDoo0oU0o0oooooDoDoDoooooooao

oogoogoao

I I A I A 0 I ¢ Yo

cturnal protocolO OO DO OO

oooogoao

Sprague-DawleyD 00 DO DO ODOODODOODODOD  intracerebroventricularlyd O 0O

gooooooooooOoOogogoooooDoooUoU0ogUooooDoDoooUogoooooao
goooooooooogOogogoooobooogoOogoQoooobooboboooOogooooo
00o0o0o0ooDoDooo0o00ooooooDoDoooo0ooooooao
ooooao
ooooooooDao
goooooooDooo0ogooooooDooooO0ooooDoDoDoooooooooao
I Y o o 0 O A 6 A O B2 Y

Ooooocooooooao

50 nmoles0 0000000000 ODODDOO30150002240 00000000000
00200 0000000000000DODOD0OONM4000D0D0000DODO0O0O00ODOO
g0 11t (Melanotan 11 (MTI1))O 00O 1 nmoleO OO OO DO

ooooao

ooooaod

oooooo

10

20

30

40

50



(11) JP 2004-531516 A 2004.10.14

Oooogad

O0OBALB/cO 0 DODOO20022 gD O0O0D0OODOOODODS30pp100.5% 2,40 000003
O000O0D0DO0OO0OO0ODNFBOODODOODODOD O (sensitized)TODODODOODOODOOZL0
p 100.3 0O DNFBO O O DO O ODOO (challenged)DODOODOODDOODOODODODAO
o000y ooy opygoogobouoao
Oo0ooocoooogooao

Oo0oo0ooogaod

Oo0oo0ooogMSHO OO OoDGooDooougodog

000000000 DODO0OO0D0DO0OD0DO0OO0OD00Oao OMSH (0.5 mg/zkgd)D OO DO ODOOODOOA(C20
mg/kg)0 0000000000000 DO0DODOOO(.p.)000O0D0O00ODO0ODOODOO 10
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
Ooooooooao

goo0oogooud

Ooo0ooocoooogano

goooooooooooobooooboooboooobooOoo.05, 0.1500 O 0.25, 0.375, 0
5,075 00000000O0O0DOO0O0O1.5, 3000006 mmg/kgb 000 0DO0DOODOOO
gooooooDOoOoOOoDOoDODOoOOoDDOoOD@G.p) 00000000 O0ODOoODOoODOODOnD
goooooooooooooooooo0ogogoootouoooooooooooogoogoo
O

OoOoo0ooogao 20
Jgooo0oogdogogooouotoogoogi1opopbooboogouUgoouUgoobuooao

oo0ooOood

O000O0ODOOQBCO O O DO O O Autoreadd O OO Plus & QBCO O O O O O Accutube Syste

m (Becton Dickinson)D D OO ODODDODODDODODDODODODODODDODODODDODOODODODOODOGODRDO
goooooocoocoognobooao

OoO0o0ooogao

oo0ogood

Oooooooooooooaoao

: n e

RS, WELT 5 ug 3

57 b—3 250 mg

FuT 120 ng

ATFFTUBITIFI TN 5 mg

[Lgi ;! 385 ng

uoboooboobobooboobooboooobooboooboooboondnb
oooooao
obooobooboobooobogan 40



(12)

JP 2004-531516 A 2004.10.14

[ BEH
RS, WELT 5 1g
RF bR Y —F 60 ng
and kI H 10 ng
A5 20 ng
AFTURII R T A 2 ug
BS5F 5 YKEEHE 25 mE
E%E LR 385 1g
Ooo0O0oooao

ooooooooooboooooooooobobocoooooooobooboboooooooao
ooooooobooooooogooo.r1obownoboOsOoOoOwhDOOoooooooooDoDoao

obooobooboboobobobooboobobod

10



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

WO 02/081430 A2

(13)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
17 October 2002 (17.10.2002)

PCT

YOO OO O

(10) International Publication Number

WO 02/081430 A2

(51) International Patent Classification”
AGIK 317155, A61P 29/00

Co7C 281/18,

{21) International Application Number:  PC1/GB02/01593

{22) International Filing Date: 5 April 2002 (05.04.2002)

{25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0108631.3 5 April 2001 (05.04.2001)  GB

{(71) Applicant (for all designated States excepr US):
MELACURE THERAPEUTICS AB [SE/SE]; Ullerdk-
crsviigen 38, S-756 43 Uppsala (SE).

{71) Applicant (for MW only): TOWLER, Philip, Dean
[GB/GB]; Frank B. Dchn & Co., 179 Qucen Victoria
Street, London EC4V 4EL (GB).

(72) Taventors; and

(75) Inventors/Applicants (for US only): LUNDSTEDT,
Torbjérn |SE/SE]; Granelidsvigen 7B, $-756 55 Uppsala
(SL). ANDERSSON, Per [SL/SL|; Spinnrocksviigen S,
$-756 48 Uppsala (SI5). BOMAN, Arne |SI/SLI]; CGustaf
Kjellbergs Vig 4, $-756 43 Uppsala (SE). SEIFERT,
Elisabeth [SE/SE]; Rotyav. 17, S-756 48 Uppsala (SE).

SKOTTNER, Anna [S1U/S1]: Lobov. 3, S-178 32 likerd
(ST

{74) Agent: FRANK B. Dehn & Co.; 179 Quecen Victoria
Street, .ondon ECAV 41 (GB).

{81) Designated States (national): AE, AG, AL, AM, AT, AT
(urility model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, CZ (utility model), DL, DI
(utility model), DK, DK (ulility model), DM, 1D7,, 11
ER (utility mode1), ES, FT, FT (utility model), GB, GD,
GII, GM, IR, 11U, ID, IL, IN, IS, JP, KE, KG, KP, KR,
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, OM, PH, PL, I'I, RO, RU,
S, SE, 8G, 8L, SK, SK (utility model), SI., T, TM, TN,
TR, TT, TZ, UA, UG. US, UZ, VN, YU, ZA, 7M, 7ZW.

(84) Designated States (regional)s ARIPO patent (GH, GM,
K, 1.8, MW, MZ, SD, SL.. UG, ZM, ZW),
Burasian palent (AM, A7, BY, KG. KZ. MD, RU, TJ, TM).
Buropean patent (AT, BE, CII, CY, DE, DK, ES, FL, FR,
GB, GR, TE, IT, LU, MC, NL, PT, SE, TR), OAPI patcnt
(BLY BI, CI', CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NI SN, 1D, TG).

Published:
without imernarional search report and to be republished
upon receipt of that report

For two-letier codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: NOVEL BENZYLIDENEAMINO GUANIDINES AND TIIEIR USES AS LIGANDS TO TIIE MELANOCORTIN

RECEPTORS

Rz

Rs

[
N N
Sy SN
o
N
Rs W

{57) Abstract: T'he present invention relares to novel benzylidencamino guanidines of general formula and fo the usc of these
ino guanidines as tin teceptor agonists or antagonists. ‘I'he invention further relates to benzylideneamino
guanidines which show selectivity to the MC1 and MC4 melanacortin receplors as agonists and/for antagonists.

JP 2004-531516 A 2004.10.14



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

(14)

WO 02/081430 PCT/GB02/01593

NOVEL BENZYLIDENEAMINO GUANIDINES AND THEIR USES

AS LIGANDS TO THE MELANOCORTIN RECEPTORS

The present invention relates to novel benzylidencamino guanidines. More particularly, it
relates to benzylideneamino guanidines that act on melanocortin receptors and to their uses
as melanocortin receptor agonists or antagonmists. It further relates to these novel
benzylideneamino guanidines which show selectivity to the MC1 and MC4 melanocortin

receptors as agonists and/or antagonists.

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
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. W098/23267), which have
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.
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

JP 2004-531516 A 2004.10.14
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surprising that the benzylideneamino guanidine compounds in the present invention show

affinity to the melanocortin receptors as agonist and/or antagonists.
Ope aspect of the present invention is therefore to provide low molecular weight
compounds showing activity on melanocortin receptors and which may be taken up after

per oral administration and which may penetrate well through the blood brain barrier.

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

R, T
Ry N N
Ny Y ~
N
Ry Re "
Rs

Formula (I)

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;

‘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;

and provided that

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

A 2004.10.14
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and when R,, R, and R, ate hydrogen, then R, is selected from a fluoro, bromo, iodo,

hydroxy, methyl, methoxy or nitro group;

and when R, is a nitro group, then R, is selected from a halogen, methyl or methoxy

group;

and when R, is a fluoro group, then R, is selected from a halogen, methyl, methoxy or

nitro group;

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

I

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

Preferably, R is hydrogen.

Preferably R, is 2 halogen, more preferably bromo or iodo, and most preferably R, is iodo.
Preferably R, is chloro.

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

provided:

JP 2004-531516 A 2004.10.14
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No.  |[Name Salt M.p.
1:1 IN-(3-Chloro-2-Iodobenzylideneamino)guanidine AcOH [231-232.5
1:2 IN-(3-Fluoro-2-Methyl-6-Nitrobenzyli 1no)guanidine HCI | 18%-191
137 |N-(2-Chloro-3-Hydroxy-4-Nitrol id it idi HCl |(decomp.)
T4 |N-(2,3-Dichloro-4-Nitrobenzyli ino)guanidine HCL | 258-262
(sublim.)
1:5 IN-(5-Ethoxy-2-Nitro-3-Trifluoromethylbenzylidencaraino)guanidine HCI 92-98
1:6 [N-(2,6-Dib: b Tid: i idi HCl | 178-183
1:9  [N-(2-Bromo-4-Jodobenzylidencamino)guanidine HCL | 236-239
1:10 [N-(2,5-Difluorobenzylideneamino)gnanidine AcOH | 211-212
L:11 IN-(2,6-Dimetho: i i idi AcOH | 158-160
1:12  [N-(2,3-Dihydroxybenzylideneamino)gnanidine AcOH |223-224.5
1:13  |N-(4-Bromo-2-iodobenzylidencamino)guanidine AcOH | 202-207

M.p. = Melting point in °C.

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 orfand MCS

receptors.

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

JP 2004-531516 A 2004.10.14
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Some of the compounds provided in the present invention can be used for modulating
melanocortin related systems and therefore used for the treatment of diseases such as drug
abuse, feeding disorders, immunomodulatory action, pain, skin and sexual
function/dysfunctions associated with the melanocortin receptors or related systems, e.g

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, netve growth,
placental ~development, aldosterone synthesis and release, thyroxin release,
spermatogenesis, ovarian weight, prolactin and FSH secretion, uterine bleeding in women,
sebum and pheromone secretion, blood ghucose 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-
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
formation of second messenger elements such as cAMP. Such inhibition/stimulation may

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

For analytical and diagnostic purposes the compounds of the invention may be used in
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
Jocalisation 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

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

JP 2004-531516 A 2004.10.14
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Alternatively the compounds of the invention can be labelled with any other type of label
that allows detection of the respective compound, e.g. fluorescence, biotin, or labels
activated by gamma-irradiation, light photons or biochemical processes, or by light or UV-
light (the latter in order to obtain a compound useful for covalent labelling of MC
receptors by a photoaffinity technique).

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
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 MCl-receptor bearing malignant cells and inhibit the

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).

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
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
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

JP 2004-531516 A 2004.10.14
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a particularly important embodiment of the invention, a radioactively-labelled molecule is
covalently bound to a compound of formula (I) or a pharmacologically acceptable salt
thereof so as to make a compound of formula (I) or a pharmacologically acceptable salt

thereof radioactively labelled.

The invention also relates to methods for the manufacture and pharmaceutical preparations
comprising one or more of the compounds of the invention, as well as to their uses for
various medical and veterinary practices related to melanocyte stimulating hormone

receptors.

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.

Ry /

y . VAR

Rs
Formula IT Formula ITI

A compound of formula Il wherein R,, Ry, Ry, Rs and R, are as previously defined, is
reacted with aminoguanidine (III) or a salt thereof and a compound of formula (I) is

obtained.

Many of the benzaldehyde starting matetials 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.

JP 2004-531516 A 2004.10.14
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Examples

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
purposes. These compounds have been designated by a number code, a:b, where a means
the number of example, wherein the preparation of the compound is described, and b
refers to the order of the compound prepared according to that example. Thus Example 1:2

means the second compound prepared according to Example 1.

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

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

EXAMPLE 1

Preparation of compound 1:1

N-(3-Chlore-2-Iodebenzylideneamino)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.
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.

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 -(3-Chloro-2 ino; idi AcOH [231-232.5
12 -(3-Flnoro-2-Methyl-6-Nitrobenzylidencamino)guanidine HCL | 189-191

JP 2004-531516 A 2004.10.14



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

(22)

WO 02/081430 5 PCT/GB02/01593
1:3 -(2-Chloro-3-Hydroxy-4-Ni i i idi HCIL |(decomp.)
1:4 IN-(2,3-Dichloro-4-Nitrobenzyki i 1dis HCI | 258-262
(sublim.)
1:5 [N-(5-Ethoxy-2-Nitro-3-Trifl lylb 1id no idi HCL 92-98
1:6  N-(2,6-Dibromot 1id: i idi HCE | 178-183
1.8 -(2-Bromo-4-Todobenzylideneamino)guanidine HCl | 236-239
1:10 -(2,5-Difl id ino idi: AcOH | 211-212
1:11  [N-(2,6-Dimethoxybenzylideneamino)guanidine AcOH [ 158-160
1:12 -(2,3-Dibydroxyt Tid i idi AcOH (223-224.5
1:13 -(4-Bromo-2-iodobenzylidencamino)guanidine AcOH | 202-207

M.p. = Melting point in °C.

EXAMPLE 2

This example illustrates the potency of compounds of formula (I) and their therapeutically

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-oMSH as ligand.

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 ef al., J. Biol.

Chem. 1997, 272; 27943-27948 and Schitth et al., FEBS Lett. 1997, 410, 223-228 using
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
the MC1 receptor, B16 mouse melanoma cells were used, which endogenously express the
(mouse) MCI receptor.

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

[abelled NDP-MSH fiom the respective receptor. Incubation was performed in 96-well

JP 2004-531516 A 2004.10.14



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

(23) JP 2004-531516 A 2004.10.14

WO 02/081430 PCT/GB02/01593
— 10—

plates, using 50,000 cells/well (Sf9 or COS cells) up to 200,000 cells/well (mouse

melanoma cells).

The test compound or standard (NDP-MSH) was added in an appropriate concentration
(generally between 10 M and 1072 M) together with labelled tracer (approx. 50,000
cpo/well) and incubated for 2 hours (at room temperature for S cells and at +37°C for

COS cells and mouse melanoma cells).
After the incubation, the cells were washed twice to get rid of the excess tracer and
compound, and the cells were lysed with 0.1 M NaOH. The lysate was counted in a

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

Table 1. Affinity for MC-receptors.

Ki (M)

Compound MC1 MC3 MC4 MCs
11 0.5 5.8 0.01 4.9
1:4 3.6 10.1 i22 10.7
1.6 0.8 227 0.1 29.6

Guanobenz nb nb nb nb

1b =non-binding, i.e. no affinity.

EXAMPLE 3
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,

the nocturnal protocol was used.

Sprague-Dawley, male rats were used, which were cannulated intracerebroventriculatly.
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.
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Nocturnal protocol:
Rats were cannulated as described above. They were used without prior starvation, and

compounds were administered at 5 pm in a total volume of Sul. Doses of compounds
used were in between 0.25 to 50 nmoles. Food intake was measured at 3, 15 and 24
hours after dosing, and body weight was recorded at 24 hours. For cornparison, the well-

known MC4 receptor agonist, Melanotan II (MTII) was used, at a dose of 1 nmole.

EXAMPLE 4

Anti inflammatory effects

Control

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 (DNEB). After 4 days they were
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

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
dose was administered repeatedly after sensitization during four consecutive days. The

paw edema iphibition was measured as described above.

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 afier sensitization during four consecutive days. The paw edema
inhibition as described above.

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

EXAMPLE 5

Example of a preparation comprising a capsule

Per capsule
Active ingredient, as salt 5 mg
Lactose 250 mg
Starch 120 mg
Magpesium 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 5mg
Potato starch 90 mg
Colloidal Silica 10 mg
Tale 20 mg
Magnesium stearate 2 mg

5 % aqueous solution of gelatine 25 mg
Total up to 385 mg

2004-531516

A 2004.10.14
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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.
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Claims:

1. A compound of general formula (I):

Ry T

R, e N N
N \K ~y
A

Ry Rs H H

Rs

Formula (I)
5 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;

10
wherein R, is selected from a hydrogen, nitro, icdo or bromo group;
wherein R, is selected from a hydrogen, fluoro or ethoxy group;

15 wherein R, is selected from a hydrogen, nitro, bromo or methoxy group;
and provided that
at least one of Ry, Ry, Ry, Rq is not a hydrogen;

20

and when R,, R,, and R, are hydrogen, then R, is selected from fluoro,

bromo, iado, hydroxy, methyl, methoxy or nitro group,
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and when R, is nitro, then R, is selected from a halogen, methyl or methoxy

group,

and when R, is a fluoro, then R, is selected from a halogen, methyl, methoxy

or nitro group,
or a pharmacologically active salt thereof.
2. A compound as claimed in claim 1 wherein Ry is hydrogen.
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 jodo.
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
~(3-Chloro-2-Todob i i idi
~(3-Fluoro-2-Methyl-6-Nitzobenzylideneamino)guanidine
IN-(2-Chloro-3-Hydroxy-4-Nitrobenzylideneamino)guanidine

(2,3 -Dichioro-4 Nitrobenzylid ;
IN-(5-Ethoxy-2-Nitro-3-Trifluoromethylbenzylideneamino )guanidine
T — - - —
IN-(2-Bromo-4-Todobenzylideneamino)guanidine
-(2.5-Difluorobenzylideneamino)guanidine

IN-(2,6-Dimethoxy? o,
[N-(2,3-Dihydroxybenzylid ino idi
[N-(4-Bromo-2-iodobenzyli i

or a pharmacologically active salt thereof.
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8.

9.
5

10.

11
10
15

12.

13
20

14.

- 16—

A compound as claimed in any of the previous claims which additionally comprises

a label or a toxic agent.

A compound as claimed in claim 8 wherein said label is a radioactive label.

A pharmaceutical composition comprising a compound as defined in any one of

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

A process for the production of a compound as claimed in claim 1 which comprises
reacting a compound of formula (II) with a compound of formuta (III) or a salt
thereof

Ro o] H H

R4 Rs

Rs
Formula II Formula I

wherein R,, R, R, Ry, R¢ are as defined in claim 1, followed by formation if

desired of a salt thereof.

A compound as claimed in any one of claims 1 to 9 for use as a medicament.

. 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

related systems.

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.

JP 2004-531516 A 2004.10.14
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~ 17—

A method of treating diseases, disorders and/or pathological conditions related to

the melanocortin receptors and/or c-MSH or related systems in a subject which
comprises administering to said subject an effective amount of a compound

according to any ane of claims 1 to 9 or a composition as claimed in claim 10.

. A method of in vivo diagnosis of diseases, disorders and/or pathological conditions

related to the melanocortin receptors and/or o-MSH or related systems comprising
the use or administration of a compound as defined in any one of claims 1 to 9 or a

composition as clajmed in claim 10.

Use of a compound as defined in any one of claims 1 to 9 for the manufacture of
medicament for treating diseases, disorders and/or pathological conditions related to

the melanocortin receptors and/or oi-MSH or related systems.

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

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.

JP 2004-531516 A 2004.10.14
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