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Fecha: 20‘11 12 2217:36:30  Dep. 2020 DIR. NUEVASCR

..P2011/000207

x | Capitulo 1. - Capitulo II.
@ ‘ Nombre: ASTRAZENECA AB; ! IDENTIFICACION
Direccion; S-151- 85 Sodertalje Suecia ‘
C.C. NIT
SOLIC;IANTE ' Nacionalidad o Domicilio: Suecia. l
(71) Lugar de Constitucion: Suecia. ' C.E. Otro
| - - — o = —J{ Cual
l Teléfono: Fax: .
i E-mail: NaGmero
l | | IDENTIFICACION
. Nombre: CARLOS R. OLARTE i
| - | cc|x | NIT
REPRESENTANTE * Direccion: Carrera 5 No. 34-03 Bogota ;
: . C.E. Otro
O APODERADO -
Teléfono: 601-7700 Fax: 601-7799 3 Cual
E-mail: office@olartemoure.com | Nimero 79.782.747
TP 74.295

]

_ 1, — . —— JRRRT S, R

Nombre: (1) John H. DODD; (2) Yi-Qun SHI; {3) Wei YANG.

INVENTOR (ES) | Direccion: (1) v {2) c¢/o Palatin Technoipgies, INC, 4-C Cedar Brook,

(72)

©

@ Comprobante de pago No. __11-

SI

Cedar Brook Corporate Center, Cranbury, New Jersey 08512, USA.

(3) Palatin Technologies, INC, 4-C Cedar Brook, Cedar Brook Corporate

| Center, Cranbury, New Jersey 08512, USA.

Nacionalidad o Domicilio: (1}, {2}y (3) Estadounidense.

PCT (86)

Solicitud Internacional No. PCT/SE2010/050626 Fecha Junio 07, 2010

Publicacion Internacional No. WO 2010/144-038 Fecha Diciembre 16, 2010

Tltulo (54) PEPTIDOS ESPECIFICOS PARA RECEPTORES DE MELANOCORTINA

CIaS|f|caC|on Internacmnal (51) CO?K 7/06 A61K 38/08 A61P 3/04

| (33) Pais de Origen | (32) Fecha

61/184.932

_..(31) Numero de Solicitud

Prioridad , - uUs i Junio 08, 2009

L]

X | NO ' i

|
|
e - e __!

Fecha Diciembre de 2011




ANEXOS

juridica,

Declaraciones.

dibujos).

Preliminar (IPEA).

De ser el caso, copia del contrato de acceso.

tradicionales de las comunidades indigenas.

Arte final 12 x 12.

solicitud.

Otros. Blsqueda Internacional

|
|

Poderes, si fuere el caso. Adjunto copia simple. Ver expediente No.oe' 1«Qﬂ 8 14’

Documento de cesidn del inventor al solicitante o a su causante.

Copta de la solicitud internacional. (Resumen, descripcidn, reivindicaciones, dibujos).

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta

De ser el caso, modificaciones efectuadas a la solicitud internacional.

|
|
|
Comprobante de pago de la tasa de presentacidn de la solicitud. '
!
I

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona

!
|
Traduccién de la solicitud internacional al castelano. (Resumen, descripcién, reivindicaciones, I|
Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen |

Traduccién det examen preliminar internacionai efectuado por la IPEA.

1
L
]
!
De ser el caso, documento gque acredite la licencia o autorizacién de uso de conocmentosl
[

De ser el caso, certificado de deposito del material bioldgico.

O M O OO0 UOoM HHE00 HEH KOS

FIGURA CARACTERISTICA:

/

@ Solicito la concesién de la patente,

NOMBRE: _CARLOS R. OLARTE

FIRMA: 27 2 P =
C.C. 79.782.747 Btéd T.P. 747285

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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cstd en ing’és

Traduceisn oficial de un documento cuo origing
No. 11426 T
El Ministerio de Relacnones Exterlores en Estocolmo cemf:ca por el
presente documento que Mrs Anna Kann Ostin, de la Oficina de
Reglstro de Companlas de Suec&a Sundsval! ha expedido y firmado la
anterior certificacion en su cahdad oflmal
En Estocolmo, este dia 14 de Agosto de 2007.
(Firmado)

Hay un sello def Miniétério.-de} Relaciones Exteriores de Suecia.

'
EE o 3 o
Hay un sello firmado dfle la Embajada de Sudan en Estocolmo.
Firma de Agneta S...
Y sello de
Firma: Mohamed Hussein.
Fecha: 20 de Agosto de 2007.

Sello "Anne Marie Bonde Notarno Pubhco de Estocolmo”

|
i . i
Certmcacron Notana[ : ‘ !

t‘.

Yo, !a suscr(ta Anne Marte Bonde Notano Publlco de Ia cnude{d de
Estocolmo certlfsco por med1o dei presente que Anders Burén

debodamente autorizado para ﬂrmar en nombre de Astrazeneoa AB ha

s
expedldo y firmado el antenor documento en ariginal, del cuai la

presente es una copia autent;ca

I
1
. H

Derechos 340 coronas. Es‘tocolmo 26 de Octubre de 2007
i

Ex OfIC!O : E

(Ftrmado) Selio: “Anne Mane Bonde Notarlo Publlco de Estooolmo”.
: : ' | : i

JORGE E, STERRA REYES
Licenale 3768 . 1993 Mlmu:h\-.f

] ! : 'E |f:

7



Apostilla adjurna:

-~

APOSTILLE
(Convention du La Haye du 5 octobre 1961)

1. Pais: Suecia

El presente documento publico

2. Ha sido firmado por: Anne-Marie Bonde

3. Actuando en calidad de: Notario Publico

4. Lleva el sello / estampilla de:  Notario Publico de Estocolmo.

i o Certificado
5. En: | | | * Estocolmo
6. El: ' {‘ EDIa 26 de:bctubre de 2007
7. Por: ! ;3j6rn Sandin, Notario Plblico
8. Bajo e! No. | 4071
9. Selld / e_étar‘npi”a: - Bjorn Sandin, Notario Publico de
- ' Estocolmo.
110 Firma:  (Firmado)
Certificacion: N ) ) B
Gem'ﬁcd ‘que la presente es una. lraduccion verdadera y c%ompfe.ra del .

documém‘cﬁ ao‘juhz‘o: “Cert Min. Rel.” .

Fecha. -1 3 de Noviembre de 2@07.

Traqucr:or: Jorge Enngue Sferré Reyes.

LlC@if?Cfé;.? No. 376 de 1993, de/?iMmf'sfenb de Justicia.

Direccion: Carrera 15 No. 99—7;3 Oficina 411. Bogotd, Colombia.
Te/éi‘fono: (5 7-1) 2182308, (5 7* 1) 6232925.

E-rmall- tresesert @yahoo. com. No. 10-054

|

JORGE E. SI[RRA REYES
Licencio 3768 - 1993 Minjusticia

P



'l‘.'.

APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4. bears the seallstamp of
Notary F’ubllc in: Stockholm
: Certlfled
: at|Stockho'lm L
7 by Bjorn' Sandm
o Notary PUb|IC
R 8 No 4071:

9 Seallstamp !

10. Signature:

6. the 26.10.2007 -

© e T

- e e e



OLARTERAISBECK

OLARTE RAISBECK & FRIERI LTDA.

Power of Attorney

The undersi gned,

domiciled in

10/
R. Olarte and/or J. Ian ‘ﬁisb'éqlﬁ;ﬁi{d/or
Ana Maria Frieri andjor Juan Guillermo

Moure and/or Natalia Castro full and
sufficient Power of Attorney to file, prosecute,

obtain, defend and enforce any and all of the
company’s Patents for Inventions, Utility Models,-

Layout-Designs (topographiee) of I Integratcd
Circuits, Industrial - Designs, Tradnmarks
Advertising Slogans, Trade Names, ;Cdmmu*cla]
Emblems, Geographical Indications, Pro‘tectnon of
Trade Secrets, - Obtainer’s qurt:ﬁcates,
Copyrights, chistratmn of Domiain Names,
Health Registrations, or any uthcr! intellectual
property right in the Republic of Colombia, to
which end it empowers them to take all steps
necessary before any administrative or  judicial
authorily of any class for the objects stated, to file
petitions, recourses, replics and oppositions, pay
taxes and annu:tlcs, request testimonies, reccive
documents and ! securities, abandon apphcattons,
collect refundq des:st, settle, conciliatc or negotiate.
Sufficient power is hercby granted to receive
notifications on behalf of the Company, to confer
powers on those who are to represent the company
judicially and extrajudicially, to answer in court in
the matter of all claims and demands that may be
prcscmed in connection with the objccts stated,
piving them likewise power to substiiute these
presents and rcvuke such substitutions,

Si gnaﬁrdFima: |

Date/F “echa:- Zg C)(‘T@c?m @

Clty,Countryf Ciudad,Pafs: =

M‘*}:c QRS

Poder

iy wa.“cnﬁ

i por medio del prescntc otorga a Carlos R.

Olarte y/o J. lan Raisbeck y/o Ana
Maria JFrieri y/o Juan Guillermo

Moure y/o Natalia Castro poder especial,
amplio y suficiente para presentar, tramitar,
obtener, defender y hacer respetar todas y
cualquiera de las Patentes de Invencion, Modelos
de Utilidad, Esquemas de Trazades de
Circuitos Integrades, Disefios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Ensefias Comercizles,
Denominaciones de Origen, Proteceién  de
Secretos Empresariales, Certificados  de
Obtentor, Dcrechos de Autor, Registro de
Nombres de Dominio, Registros Sanitarios, o
cualquier otro bien dc propiedad intelectoal de

la compafiia cn 1a Repiiblica de Colombia, # cuyo

cfecto los faculta para dar todos los! pasos
necesarios ante cualquier autoridad ndmmlstratwa

0 Judma] de cualquier jerarquia para cumplir con

lo encomcndado elevar  solicitudes,
rcspue_stas y oposiciones,

TECUrsos,
pagar impusstos y

anualidades, = solicitar  testimonios,  recibir
documentos y valores,  desistir, transnyr y
percibir. Se concede poder bastante para recibir

netificaciones a nombre de la compafifa, otorpar
poderes a quiencs vayan a representar a la
compafila judicial y extrajudicialmente, responder
en juicio a {odas las reclamaciones o demandas
que por molivo de lo encomendado sc presentaren,
dindoles asimismo facultad para sustituir el
presente y revocar dichas sustituciones.

World Trade Center - TorrcA Calle 100 hﬂo A - 37 Piso lO Bogntu D.C., Colombia
Tel + 571 601-77010, Fax 4+ 57 1 601-7799, effice@olurteraisbock. com, www_ olanteraisbecl.com

-

Carlos R. Olun

J- 1an Raishec

Ana Mozda Feie

Juon Guillermo Mour
Naralia Casir

Zayde Chaki

Simon Saling
Alexander Agudel
Camilo A. Rodrijpue
Lina Mosquer
Caraliia Barbasiclfan

Orcﬂllﬂﬁl

Guillermo Clinhi
Grauicla Mcel
Jeequeline Chaprare
Cruz E. de Moncalean

é
|
|




I, the unders:gned Anne- Mane Bonde, Notary Public of the City of Stockholm -
hereby certify that '

ANDERS BUREN

duly authorized to sign for

ASTRAZENECA AB

has issued and signed the foregoing document,

Fee 340:- Stockholm 2007-10-26 .

Crowns ; Ex officio: :
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bLARTERAISBECK

QLARTE RAISBECK & FRIERI LTDA.

MODEL OF NOTARIAL CERTIFICATION

Notarial Certification Certificacion Notarial
On this date, _ En csty fecha,
- The undersigned Notary Public ca:'r[i'ﬁcs: ) el Notario Pabico suscrito certifica:
1. That - b Que
of legal age and domigiled in ... mayorde edud y dop)i_ci!iado
sigmed the foregoing document ; suscribit et documento que antecede,
2 That the grantor has éx.ewu.d the Fore;,omg : 2. Que el ntargante ha suserito ej roferido
document a8 pyLY AUTHORISED SIGNATORY documento en su cardcter Je
of ASTRAZENECA AB | . e
3. Thar+ ASTRAZENECA AB g" . 4 Que
having its principal plnoe of busmass lucau,d in - con sede principal ubicada en

SODERTALJE, SWEDEN '

is duly incorporated, is cutrently in cxlstcncc, and  ¢Std legalmente constituida, que lione existencia
_ thaz the purposos for which the Power of Attorney is  legal vigente y que los propasitos para los cuales

granled are within the scope of 'ils corpovate  se olorga el poder se encuenima dentro de los que

purposes, ‘ comprenden su objeto social, : .

4. That the grantor has the authority to execute the 4, Que el :otorgante tiene la representacion pam.
Power of Attorney and that his/her representation 15 suscribir el p(ldcr y qun data os legitima, :

legal, P : i

5. The foundanon for my cortifications conLamed n 5, El fimdnmenty: de  mis cortificaciones )
points 2, 3 und 4 was the exhibition of the following  contenidas ¢n los puntos 2, 3 y 4 fue la exhibiciin

nurhcnnc dosument{s): ' de los (del) sxautcmc(s) documentn(s) auténtlco(s)

1. CERTIFICATE OF INCORPORATION
OF ASTRAZENECA AB

2. AUTHORLSATION IN FAVOUR OF ‘ _
SIGNATORY : ' , L :

NOTARY PUBLIC (Slgnamrc) - S _ i :
Namie and Phrticolars ¢6:g. Notary’s name, ﬁit"i_sﬂiibﬂml; Dafe of Litercé Expiratiofy |
SBEAL (op tional) | -

Page 4 0f 5



I wac u:cuon O]LICIOI| de un documento cuyo owgma| estd en inglés

¥ ;. BOLAGSVERKET

851 81_ Sur‘lr . Tel. 080—18 40 OO Fax: 080 12‘3840
! boldgsverkot@bolaqsverket (lloglble)

Cemflcado de Exnsten(:la
Yo, Anna-Karin Ostin, de Bolagsverket, la Qficina de Registro de
Companias de Suecia, certifico por medio del presente documento gue
AstraZeneca AB
Registro No. 5560117482
8s una compania déb'idaﬁﬁente constituida segun las leyes de Suecia,
vigente vy con exist(—:‘jnéia corporativa legal hasta donde muestran los

registros dé esta oficina en la fecha que se indica mas adelante.

En testlmomo de lo anterlor he puesto mi firma y estampado el sello

oficial de Bolagsverket en Suhdsva!l este dia 8 de Agosto del ano 2007.

(Farmado) Anna Karm Ostin,

|
Hay un sello de Bolagsverket R - | "!

Bolags\éé?k{et la O’fiéina de =regiis'crcizn deibompaﬁias de SEJeCla, Ies el
Reglstrador Oficial de las Companlas leltadas y otras formas de
empresas Comercuales en Suema Antes de que se exptda un
Certrﬂcado de existencia, Ios regtstros radlcados en es’ra oftcnpa se

|
examman para tener la segurldad de que la compania en cues’mon llena

P i
Ios sugulentes requerlmlentos o

La compama tiene una dunta Directlva competente

La Companla t|ene un Audltor titulado callflcado

’ ! i JORGE E smuu ‘REYES »
i Licench 376 -1992 Mlmmncu

I 3 .
1 S .
e P
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[

/ -
; - La cOmpaﬁia hé; iIieﬁadc: éus obligaciones con respecto a la
"' radicacion correcta de su informe anual.
La compafia no .es el sujeio de acciones legales de division de
compafias, terminacion o bancarrota.

La compadiia no ha sido disueita como resultado de una fusion y no

ha salido del registro por ninguna otra razon.

El Certificado esta firmado por un funcionario autorizado para expedir

estos y similares documentos en nombre de Bolagsverket, la Oficina de
Registro de Compariids de Suecia.

Sello: “Anne—Marie Bonde - Notario Publico de Estocolmo®.

Certificacion Notarial
Yo, la 'suécrita Anne'—%l\/iarie. Bonde, Notario Publico de la ciudad de
Estocolmb, certifico por medio del presente que Anna-Karin Ostin,
debidamente autorizada para firmar en nombre de la Oficina de
Regisi’[ro de Compaﬁigs de.SuéCia, haé:expedici:lo y firmadio el anterior

, l =
docurmento en original, del cual la presehite es una copia au:téntioei. -
: [ . o : i

Derechos: 340 coronas. Estocolmo, 26 de Octubre de 2007.
Ex oficio:

(Firmédé) Selio: "Anne—Marié Bonde - Notario Publico de Estoooln';\o”. ,

Apostilla adjunta.

l JORGE E. SIERRA REYEs
' Licwncla 376 - 1993 Miniustios

[P L



| i!" |
i ro APOSTILLE
(Conventlon du L.a Haye du 5 octobre 1961)

1. Pals: ;' Suecia

El presente documento publico

2. Ha sido firmado por: Anne-Marie Bonde

3. Actuahdo en calidad de: Notario Publico

4. Ueva el sello / estampilla de;  Notario Publico de Estocolmo.

Certificado
. 5. En: . Estocaimo
6B ] . 'f:' : b_fa zé de O;otubre de 2007
7. Por: 5. ! : | éjém Sandiﬁ, Notario Publico
8 BajobiNo. || . ‘4070 o
a. Sello_:/ e\‘stampillézi ! JOI’ﬂ Sandm Notario Publico de |
! ; | | :Estocolmo ! |
10. Firérir.m-aizé . 'i(f‘:lrmado) ]
Gemﬁca!c/on S : | . i | ;
. Cemﬁco. que /a presenz‘e es Lrna rraducadn verdadera v comp/era de/
o ‘ ;

documento aOf/UI?fO CerT Bo/ags verket”
i

Fecha: 7 3 de Nowembre de 2007

lraguctor: Jorge Enr/que S/erra f?eyes

L/cenc:/a No. 376‘ de 1 993 ael: Mmfsteno de Justicia.

D;reé:aon Carrera 15 No. 99 1 3 Of/cma 47 1 Bogots, Co/omb/a_

Te/efono.- (57-1) 2182308, (57- 1) 5232925

E-mail: treseser1@yahoo.com) No 10 053

1
1
L I
; ' : . HE s
. { : i _ i JORGE E SIERRA REYl:i ‘
3 1 r 1 Licsneio 376 - 1993 Mihicivid,
; I 3 i : | o
I . H !
| S B Ao : % .
PR DU SRR TY S cab e e e Lo o ; EEE I [ B T



APOSTILLE _
{Convention de L.a Haye du 5 octobre 1961)
1. Country : Sweden
This public document
2. has been signed by Anne-Marie Bonde
3. acting in the capacity of Notary Public
4. bears the sealfstamp of

Notary PUb|IC in Stockholm

| i Cert:fred
5. at!Stockho’tm | i - 6. the 26.10.2007
- T. by Bjorn Sandm |
Notary‘Publlc
8.No4070 - |
9. Sea[lstamp ! o 10. Signature:

; '%’/" i = ;
i . i




}.,',:B“Qtagsver'ket | -

BS1 Bl Sundsvall

Besfkeare: %zdhuspnﬂu:n

Tl 080-18 40 00 * Fax: 060-12 98 4
botagrverkec@hotagsverketsn + bolapsverkey se

) :
Certificate of Good Standing
I Annddid a % !Olﬁ;gsv&kci;‘; the Swedish Companies Registration Office, do hereby -
certify W : - ' j
: ' G

_,/ sttaZeéneca AB | ' , . wo

SR Gt ;regs@?:on?:lur?bec,SSGI}'ll -

i o _‘t . . -!' ' - . . '. 7 ‘ o
15 a duly incorporated cordpany under the laws of Sweden and i3 in good standing and has
4 legral corporate existence’as fat as the records of this office show as of the date stated below.

In tesﬁmdﬂy hereof, ] hﬁv;é hereunto set my hand. and the official seal of Bolagsvesz:t at

Sundsvall; this 8 day of August in the yeat of two thousand and seven. B
' P Do J SRR - ' RPN S
I R SIPR R . : oy
Agna-Karth Ostin: . © . - - F - feete b bR ; : I
' o L R - it | = H i !
) . ) ) o ! b - : . ¥
‘ ERER - - B o |
Iy Srs E , ; -
% T A i i *
- AR Y ;
d”fé's R,Eg\j‘_— i : i
: S | |
- o
. : i i - -
Bolagsvérket, the Swedish Compasies Regisfration Office, is the official registrar of limited chmpanies dad othes
fomms m".' busmr::ss eaterprse in Sweden. Before a Cextificate of Good Standing is issned, the recorils kepr by tus
office we éxamined (0 ensure that the following requiréments are fulfilied for the company id quesdon;
. the company has a registered compeient hoard of directors
_ the company has a registered qualifictf audiror . Lo
¥ Ef’e company has fulfilled its obligations regarding the correct fling of its annual repoft
®* . the company is not the subject of company division, winding up or bankruptey proceedings
" ® . . the company bas not been dissolved ias thee result of a mesger and has not been struckjoff the )
i registes for any other renson g : : } Pt ) C L
T . . ; I B
U SR : e ; , ‘ o R
The Certificate is signed by an official authotized to issue these and similar documents on behalf of Bolagsverket, - i
the Swedish Companies Registration Ofﬁc; : : : : ' 1
f Lt . ; - !
- .1 i
i P
! I z 3




- \ o
1, the undersigned, Anne-Marie Bonde;Notary Public of the City of Stockholm o \ o |
hereby certify that ' ' \
ANNA-KARIN OSTIN . \
duly authorized to sign for VoL
THE SWEDI{SH C_OMPANIES REGISTRATION OFFICE ) \ S :
has issued and signed the foregoing document in origina! of which this is a true copy. P
Fee 340:- Stockholm 2007-10-26 \
Crowns Ex officio: y
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MELANOCORTIN RECEPTOR-SPECIFIC PEPTIDES

Technical ficld

The present invention relates to melanocortin receptor-spectfic cyclic peptides
which may be used in the treatment of melanocortin receptor-mediated discases,
indications, conditions and syndromcs, in particular cncrgy homcostasis and mctabolism
rclated {(c.g. diabetes), lood intake related and/or energy balance and body weight related
discascs, disorders and/or conditions, including obesity, overweight and discascs, disorders
and/or conditions associated with obesity and/or overweight, such as type 2 diabetes and
metabolic syndrome.

Background

The following discussion refers to a number of publications by author(s) and ycar
of publication, and that duc to recent publication dates certain publications arc not to be
considcred as prior art vis-a-vis the present invention. Discussion of such publications
hercin is given for more complcete background and is not o be construed as an admission
that such publications arc prior art for patentability determination purposcs.

A family of melanocortin receptor types and subtypes have been identificd,
including metanocortin-1 receptors (MC1-R) expressed on normal human melanocytes and
melanoma cells, melanocortin-2 receptors (MC2-R) for ACTH (adrenocorticotropin)
expressed in cells of the adrenal gland, melanocortin-3 and melanocortin-4 receptors
(MC3-R and MC4-R) cxpressed primarily in cells in the hypothalamus, mid-brain and
brainstemn, and melanocortin-5 receptors (MC5-R), expressed in a wide distribution of
peripheral tissues, MC1-R has been suggested to be associated with hair and skin
pigmentation and inflammation, MC2-R is believed to mediate sicroidogencsis, MC3-R
has been suggested o be associated with energy homcostasis, food intake, and
inflammation, MC4-R is belicved to control feeding behavior, energy homceostasis, and
scxual function (c.g. erectiie function), and MC5-R has been suggested to be involved in

the exocrine gland system.
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Significant work has been done in determining the structurc of meclanocortin
rceeptors, including both the nuclcic acid sequences encoding for the receptors and the
amino acid scquences constituting the receptors. MC4-R is a G protein-coupled, 7-
transmembranc rcecptor that is belicved to be expressed primarily in the brain.

MC4-R inactivation has been shown to result in obesity (Hadley, 1999, Ann N Y
Acad Sci., 885:1-21). Agouti-rclatcd protcin (AgRP) is an endogencous compound that has
been suggested to be a MC antagonist or an inverse agonist on MC4-R. The a-melanocyte
stimulating hormone (a.-MSH) 18 belicved to be the principle endogenous MC4-R agonist.

Also peripherally located MC4-R receptors have been suggested to be involved in

the control of cnergy homceostasis, and the role of MC4-R signalling in the vagus nerve and

its relevance for trcatment of obesity and diabetes is discusscd by Gautron et al, The

Journal of Comparative Neurology, 518:6-24 (2010).
Peptides specific for MC4-R, and scecondarily peptides specific for MC3-R, are

believed to be useful in regulation of mammalian encrgy homeostasis, including usc as
agents for aticnuating food intake and body weight gain. MC4-R agonist peptides arc
belicved to be uscful for treating scxual dysfunction, including male crectile dysfunction,
and for decreasing food intake and body weight gain, such as for treatment of obcsity.
Such peptides may also be cmployed for dccrcasinlg voluntary cthanol consumption,
trcatment of drug addictions, and the like. MC4-R agonist peptides, as well as MC3-R
agonist peptides, may further be employced for treatment of circulatory shock, ischemia,
hcmorrhagic shock, inflammatory discases and related discascs, indications, conditions and
syndromes. MC4-R antagonist peptides, by contrast, arc believed to be uscful for weight
gain aid, such as for use in treatment of cachexia, sarcopenia, wasting syndromce or discase,
and anorcxia. Such peptides may also be employed for treatment of depression and related
disorders. (Wikberg ct al, Nature Reviews, Drug Discovery, 7, 307, (2008); Adan ct al,
British ]. Pharm., 149, 815-827 (2006); Noguciras et al, J. Clin., Invest., 117(11): 3475-
3488 (2007); Maascr ct al, Ann. N.Y. Acad. Sci., 1072, 123-134 (2006); Giuliani ¢t al,
British J. Pharm., 150, 595-603 (2007); Balbani, Ekperl Opin. Ther. Patents, 17(3), 287-
297 (2007); and Navarro ct al, Alcohol. Clin.‘Exp.'chs., 29(6), 949-957 (2005)).
Mclanocortin receptor-specific peptides include cyclic a-MSH analog peptides such as Ac-

Nlc-cyclo(- Asp-His-D-Phe-Arg-Trp-Lys)-NH, (SEQ 113 NO:1) (See U.S. Paicnt Nos.
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5,674,839 and 5,576,290} and Ac-Nlc-cycio(-Asp-His-DD-Phe-Arg-Trp-Lys)-OH (SEQ 1D
NO:2) (See 1LS. Patent Nos. 6,579,968 and 6,794,489). These and other melanocortin
receptor-specific peptides gencrally contain the central tetrapeptide sequence of native a-
MSH, His®-Phe’-Arg®-Trp” (SEQ 1D NO:3), or a mimctic or variation thereof, including
the substitution of D-Phc for Phe’. Other peptides or peptide-like compounds asserted to
be specific for one or more melanocortin receptors are disclosed in U.S, Patent Nos.
5,731,408, 6,054,556, 6,350,430, 6,476,187, 6,600,015, 6,613,874, 6,693,165, 6,699,873,
6,887,846, 0,951,916, 7,008,925, and 7,176,279, in U.S. publishcd patent application
Publication Nos. 2001/0056179, 2002/0143141, 2003/0064921, 2003/0105024,
2003/0212002, 2004/0023859, 2005/0130901, 2005/0187164, 2005/0239711,
2006/0105951, 2006/0111281, 2006/0293223, 2007/0027091, 2007/0105759,
2007/0123453, 2007/0244054, and 2008/0039387; and in intcrnational patent applications
nos. WO 98/27113, WO 99/21571, WO 00/05263, WO 99/54358, WO 00/35952, WO
00/58361, WO 01/30808, WO 01/52880, WO 01/74844, WO 01/85930, WO 01/90140,
WO 02/18437, WO 02/26774, WO 03/006604, WO 2004/099246, W0 2004/046166,

WO 2005/000338, WO 2005/000339, WO 2005/000877, WO 2005/030797,

WO 2005/060985, W0O2006/048449, WO 2006/048450, WO 2006/048451,

WO 2006/048452, WO 2006/097526, WO 2007/008684, WO 2007/008704, and

WO 2007/009894. Notwithstanding the intense scientific and pharmaccutical interest in
mclanocortin receptor-specific peptides, evidenced by numerous articles in the scientific
litcrature and numcrous patent applications and issued patents (Nozawa ct al, Expert Opin.
‘Ther, Patents 18(4):403-427 (2008); Bednarek ct al, Expert Opin. Ther. Patents 14(3):327-
336 (2004); Todorovic et al, Peptides, 26, 2026-2036 (2005); and Ujjainwalla ct al, Current
Topics in Med. Chem., 7, 1068-1084 (2007)), no melanocortin receplor-specific peptide
has been approved as a drug for any therapeutic indication. Indeed, there are no reports of
any mclanocortin receptor-specific peptide for any therapeutic indication having advanced
past Phase Hl clinical trials. There remains a significant and substantial need for
mclanocortin recceptor-specific peptides for use in pharmaccutical applications. H is
against this background that the present invention was made.

Summary of the invention

It 1s thercfore an object of the present invention to provide novel compounds that arc

uscful for the trcatment of discascs, disorders and/or conditions respensive 10 modulation,
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including activation, of MC4-R and/or MC3-R, in particular trcatment of cnergy

homeostasis and mctabolism related (e.g. diabetcs), food intake related and/or energy
balancc and body weight related diseases, disorders and/or conditions, including obesity,
overweight and discascs, disorders and/or conditions associated with obesity and/or
ovcrweight, such as type 2 diabetes and metabolic syndrome.

In onc aspect, the present invention relates to a cyclic peptide of the structural

Formula (1):

HN

including all cnantiomers, stercoisomers or diastercoisomers thereof, or a pharmaccutically
acceptable salt of any of the foregoing,
wherein:
R; 1s -NH-C(=0)- or -C(=0)-NH-;
Ry is -H or -CHj;-, and if R; is -CH,- forms with R; a pyrrolidine ring, the
pyrrolidine ring optionally substituted with -OH,

Rz is ~(Clly)s- if Ry is -CH;-, and otherwise Rj is sclected from

/HZ\NH2 /lNL
/(,\>.W\CH3! s /(’j-z\m NH,
0 o)
/H?ﬁJLNHz /H?QJLCHJ /{/jz\OH’

\)
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o 0
H?‘L ﬁS‘CH
OH 3,
/ffj\[/or{ /ff\)\l_rNHz
W z
CH, 0

>~ "NH
\=—
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/(,j\S/CHB
N

o O

Ry4a, Rap and Ry al:c are cach independently sclected from hydrogen, halo, (C,-

Cio)alkyl-halo, (C)-C)o)alkyl-dihalo, (C,-Cyp)alkyl-trihalo, (Ci-Ci)alkyl, (Ci-Cro)alkoxy,

(Ci-Cyp)alkylthio, aryl, aryloxy, nitro, nitrilc, sulfonamide, amino, monosubstituted amino,

disubstituted amino, hydroxy, carboxy, or alkoxy-carbonyl, on the proviso that at least onc

s 0f Ra,, Ray and Ruc 1s not hydrogen;
Rs is -OH or -N(Rea)(Rev);

Rgq and Rgp are cach independently H or a C; to C4 lincar, branched or cyclic

alkyl chain;
R51s -1 or -C(=0)-Nl1,;
10 w i$ in cach instance independently O to 5;
xis 1 to5;
yis 1 to 5; and

7 s in cach instance independently | o 5.

In another aspect, the present invention relates o a cyelic peptide of Formula (1)

15 which is of formula (1I):
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3
N
o H
O NH
0
R
7"'-..._N XR1W
Ry ;\ HN Rs
0% NH Hj H
H N
N
Rt‘oﬂ R4CO :-' O
Riv zNH
HN§<
NH, an

or a pharmaccutically acceptable salt thercof.

In anothcr aspect, the present invention relates to a cyclic peptide of Formula 1, in
particular of Formula (1I), wherein R, is ~-C(=0)-NH-, x is 2 and y is 3.

In another aspect, the present invention relates to a cyelic peptide of Formula (1), in
particular of Formula (II), wherein Ry 18 -NH-C(=0)-, x is 3 and y is 2.

In another aspect, the present invention relates to a cyclic peptide of Formula (1), in
particular of Formula (11), wherein Ry is -H or -CHj-, and if Ry is -CH,- forms with R; a
pyrrolidine ring, the pyrrolidine ring optionally substituted with -OH; and

Rz 18 -(CH>)p- if Ry is -CH,-, and otherwise R is

NH
’ z N, A NH,
b H -

CH

OH /f»,’\”/NH,
w z ’
CH, o} :

or . ;
wherein w is in cach instance independently sclected from 0 to 5, and

z 1s in cach instance independently selected from 1 to 5.
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In another aspecet, the present mvention relates to a cyclic peptide of Formula 1, in

particular of Formula (11) or (111), whercin Ry 18 H, R is sclected from

WNHZ \/\”/NHZ

0 or O
In another aspect, the present invention relates to a cyclic peptide of Formula 1, in
particular of Formula (11}, wherein R; is -CHs- and Riis-(CHy),-, R and R together
forming an unsubstituted pyrrolidine ring.
In another aspect, the present invention relates to a cyclic peptide of Formula [ in

particular Formula (11), wherein at lcast onc of R4y, Rap, and Ry is sclected from

—F —l ——OH
——CH, —O0—CH,
CH, ’ F
I
CH, ’ P,
— o~
—NH, NG, or RN

In another aspect, the present invention relates to a cyclic peptide 01; Formula I, in
particular IF'ormula (11) or (I11), whercin Ra, is in the 4 position and is -C=N and Ra, and
Ruc arc cach H.

In another aspect, the present invention relates to a cyclic peptide of Formula (1), in
particular Formula (I} or (I111), wherein R4, is in the 4 position and is -IF and Rap and Ry,

arc cach H.

The peptides according to the invention arc ligands of onc or more of the
mclanocortin receptors, in particular ligands of the MC4-R, more particularly agonists
(including full and partial agonists) of the MC4-R. The term “ligands™ as used herein
include peptides binding to the active site as well as peptides binding to onc or more
allostcric sites of any onc of said receptors.

Thus, the peptides of the invention can be used as a medicament, in particular for
the treatment of disorders, discascs, or conditions responsive to modulation of the MC3-R
and/or MC4-R, and in particular disorders, discascs, or conditions responsive to the
activation of the MC4-R. Morc particularly, the peptides of the invention are believed to

attenuate food intake, body weight and/or body weight gain and are therefore belicved to
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be uscful for treatments of cnergy homeostasis and metabohism related (c.g. diabetes), food
intake rclated and/or cnergy balance and body weight related discascs, disorders and/or
conditions, including obesity and overweight, and discases, disorders and/or conditions
associated with obesity and/or overweight, such as type 2 diabetes and metabolic
syndromg, in a paticnt in need thercof. The patient may be a human or non-human animal,
in particular a human.

Peptides of the invention may have advantageous propertics compared to peptides
of the prior ani, in particular enhanced potency and/or enhanced sclectivity, These
advantages may provide for corresponding useful properties in practice. For example,
when uscd as pharmaccutical agents, peptides of the present invention may be used at a
lower daily clinical dosc, may have longer duration of action, and/or an improved side
cffeet profile.

In another aspect of the mvention, there is provided a method of treating disorders,
discascs, or conditions responsive to modulation of the MC4-R and/or MC3-R, such as
disorders, diseases, or conditions responsive to activation of the MC4-R, in particular
energy homeostasis and metabolism related (e.g. diabetes), food intake related and/or
cnergy balance and body weight related discases, disorders and/or conditions, including
obesity and overweight, and discases, disorders and/or conditions associated with obesity
and/or overweight, such as type 2 diabetes and metabolic syndrome, by administering a
therapeutically effective amount of a peptide of the invention to a patient in need thercof.

According o a further aspect of the invention, there is provided a method of
reducing food intake, body weight and/or body weight gain by administering a
pharmacologically cffective amount of a peptide of the invention to an individual, such as
a human, in need thereof, 3

According to a further aspeet of the invention, there is provided a method of
preventing body weight regain after weight loss by administering a pharmacologically
cffective amount of a peptide of the invention to an individual, such as 2 human, in nced
thercof.

In a further aspect, the invention provides the use of a peplide of Formula | in the

preparation of a medicament for treatment of a discase, disorder and/or condition
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responsive to activation of the MC4-R, in particular cnergy homeostasis and metabolism
rclated (c.g. diabetes), food intake related and/or energy balance and body weight related
discascs, disorders and/or condittons, including obesity and overweight, and discascs,
disorders and/or conditions associated with obcesity and/or overweight, such as type 2
diabetes and metabolic syndrome.

In another aspect, the present invention provides a melanocortin receptor-specific
peptide-bascd pharmaccutical composition for usce in treatment of mclanocortin receptor-
mediated discascs, indications, conditions and syndromes, in particular diseases, disordcrs,

conditions and/or syndromes responsive to modulation of MC4-R, such as activation of

MC4-R, comprising a peptide of Formula ] and a pharmaccutically acceptable carrier,

In another aspect, the present invention provides a peptide-based melanocortin
receptor-specific pharmaccutical composition comprising a peptide of Formula 1 and a
pharmaccutically acceptable carricr, wherein the peptide is a selective MC4-R ligand, for
usc in treatment of encrgy homcostasis and metabolism related (c.g. diabeices), food intake
related and/or cnergy balance and body weight related discascs, disorders and/or
conditions, including obesity, overweight and discascs, disorders and/or conditions
associated with obesity and/or overweight, such as type 2 diabetes and metabolic
syndrome.

In another aspect, the present invention provides peptides which are specific for

MC4-R and which arc partial or full agonists at MC4-R. In particular, the present invention .

provides peptides which are specific for MC4-R and which are partial agonists at MC4-R.

In another aspect, the present invention provides a specific MC4-R cyclic peptide
that is cffective over a significant dose range.

Other aspects and novel features, and the further scope of applhicability of the
present invention will be set forth in part in the detailed description to follow, and in part
will become apparent to thosc skilled in the art upon cxamination of the following, or may
be learncd by practice of the invention. The aspects of the invention may be reahized and
attained by mecans of the instrumentalities and combinations particularly pointed out in the

appended claims.
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Detalled description of the invention

1.0 Decfinitions.

Before proceeding with the description of the invention, certain terms are defined as
sct forth herein.

In the scquences given for the peptides according to the present invention, the amino
acid residucs have their conventional meaning as given in Chapter 2400 of the Manual of

Patent Examining Procedure, 8 Ed. Thus, “Ala” is alaning, “Asn” is asparagince, “Asp” is

-

aspartic acid, "Arg" is arginine, “Cys” is cysteine, “Gly” is glycine, “GIn” is glutaminc,
“Glu” is glutamic acid, "His" is histidine, “lle™ 18 isolcucine, “Leu” is leucine, "Lys" 1s

; ; Y
lysinc, “Met” is mcthionine, "Phe” is phenylalanine, , “Pro” is proline, “Ser” is scrine,
“Thr” 15 Threonine, "1'rp" 18 tryptophan, “Tyr” is tyrosine, and “Val” is valine, and so on.

H b A

It 15 to be understood that “I)” isomers arc designated by a “D-* before the three letter code
or amino acid name, such that for cxample D-Phe is D-phenylalanine. Amino acid

residucs not encompassed by the forcgoing have the following defimitions:

Abbreviation Common Namge Side Chain or Amino Acid Structure
Cit citrulling j\
/\/\ﬁ NH?
Dab diaminobutyric acid
Dab(Acctyl)  2-amino, 4- Q
acctylaminobutyric \/\H CH,
acid |
Dap diaminoproprionic acid "\,
2
Hyp hydroxyprolinc o
N OH
H
Met(0) mcthionine sulfoxide Q
~~"eH
Mect(07) mcthioninc sulfonc 0./
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Abbreviation Common Name Side Chain or Amino Acid Structure
Nlc norleucinge /\/\CH3
Nva norvaline Pty
Orm ormithine N\NHE
F

Phe(2-CFs) 2-trifluoromethyl

phenylalanine

<

Phe(2-C(=0)- 2-carbamoyl-
NH;) phenylalanine

.
:E =
I
™

O
I

Phe(2-Mc) 2-mcthyl phenylalanine

oy

Phe(2-CN) 2-cyano phenylalanine

Al

Q

Phe(2-CI) 2-chloro phenylalanine

d

o

Phe(2,4-diCl) 2, 4-dichloro

phenylalanine /\*@\
Ci
Phe(2,4- 2, 4-dimethyl CH,
diMc) phenylalanine A@
CH,
Phe(2-F) 2-flouro phenylalanine F
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Common Name

Phe(2-NOy)

Phe(3-CF;)

Phe(3-C(=0)-
NH,)

Phe(3-CN)

Phe(3-Cl)

Phe(3,4-diCl)

Phe(3-1)

Phe(3,4,5-
triF)

Phe(3,4-dil)

Phe(3,5-diF)

Phe(3-Mc)

Phe(3-NOy)

2-nitro phenylalanine -

3-triflouromethyl

phenylalanine

3-carbamoyl-

phenylalanine

3-cyano phenylalanine

3-chloro phenylalanine

3.4-dichloro

phenylalanine

3-fluoro phenylalanine

3,4,5-trifluoro

phenylalanine

3.4-difluoro

phenylalanine

3,5-difluoro

phenylalanine

3-mcthy| phenylalanine

3-nitro phenylalanine

. Side Chain or Amino Acid Siructure

PCT/SE2010/050626
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Abbreviation Common Name Side Chain or Amino Acid Structure
bl - -di > 7 O\.
Phe(3,4 3,4-dimcthoxy CH,
diOMc) phenylalanine _CH,
0

Phe(4-C{(=0)- 4-carbamoyi-
NH>) phenylalanine

g

Phe(4-Mc) 4-mcthyl phenylalanine

o

[*]

Phe(4-CFa) 4-trifluoromethyl

phenylalanine

m M

Phe(4-CN) 4-cyano phenylalanine

B£E

Phe(4-Cl) 4-chloro phenylalanine

Phe(4-F) 4-fluoro phenylalanine

afe

n

Phe(4-NHz)  4-amino phenylalanine

Phe(4-NO32)  4-nitro phenylalanine

afe

d
MO

Phe(4-Ph) 4-phenyl phenylalanine

£

Phe(4-OMc)  4-methoxy

phenylalanine

@

\
O
I

¥
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Abbreviation Common Name Side Chain or Amino Acid Structurce
Phe(4-tBu) 4-tert butyl
phenylalanine CH,
CH
H,C 3
Scr(Bzl) O-benzyl-serine AN
Thr(OBzl) O-benzyl-threonine GH,

The term “acyl” includes a group R(C=0)-, where R is an organic group, such as an
atkyl, aryl, heteroaryl, carbocyclyl or heterocyclyl. Thus, when reference is made herein to
a substituted acyl group, it mcans that said organic group (R) 1s substituted. An cxample 1s
the acctyl group Cl13-C(=0)-, referred to herein as “Ac™. A peptide or aliphatic moicty 18
“acylated” when an alkyl or substituted alkyl group as defined above is bonded through
onc or more carbonyl {-(C=0)-} groups. A peptide is most usually acylated at the N-
terminus.

The term “alkane” includcs lincar or branched saturated hydrocarbons. Examples of
lingar alkane groups include methane, cthanc, propane, and the like. Examples of branched
or substituted alkane groups include methylbutane or dimethylbutane, methylpentanc,
dimethylpentanc or trimethylpentane, and the ftke. In general, any alkyl group may be a
substitutent of an alkanc,

The term “alkene” includes unsaturated hydrocarbons that contain one or more double
carbon-carbon bonds. Examples of such alkene groups include cthylenc, propenc, and the

like.
The term “alkeny!” includces a lincar monovalent hydrocarbon radical of two to six

carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon atoms
containing at least onc double bond; cxamples thercof include cthenyl, 2-propenyl, and the
like.

The term “alky!” includcs a straight or branched chain saturated aliphatic

hydrocarbon group . C,. ¢ alkyl means an alkyl ha:ving from ] to 10 carbon atoms. Non-
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limiting examples of such alkyl radicals include methyl, cthyl, propyl, isopropyl, butyl,

sce-butyl, tertiary butyl, pentyl, isopentyl, hexyl, isohexyl, and the like.

The term “alkyne” includes a lincar monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon atoms
containing at Icast onc triple bond; examples thereof include cthyne, propyne, butyne, and
the like.

The term “aryl” includes a monocycelic or bicyclic aromatic hydrocarbon radical of 6
to 12 ring atoms, and optionally substituted independently with one or more substitucnts
sclected from alkyl, haloalkyl, cycloalkyl, alkoxy, alkythio, halo, nitro, acyl, cyano, amino,
monosubstitutcd amino, disubstituted amino, hydroxy, carboxy, or alkoxy-carbonyl. The
term “aryl” also includes bicyclic aromatic ring systems whercin onc ring is aromatic and
onc ring 1s non-aromatic {including saturated or partially saturated rings). In bicyclic
aromatic ring systems, two or more ring carbons are common to two adjoining rings (the
rings arc "fuscd rings"). Xxamples of an aryl group include phenyl, biphenyl, indanyl,
naphthyl, 1-naphthyl, and 2-naphthyl, derivatives thercof, and the like.

The term “aralky!” includes a radical - R*R® where R” is an alkylenc (a bivalent alkyl)
group and R® is an aryl group as defined above. Examples of aralkyl groups include
benzyl, phenylethyl, 3-(3-chlorophenyl)-2-mcthylpentyl, and the like.

The term “aliphatic” includes compounds with hydrocarbon chains, such as for
cxamplc alkancs, alkencs, alkynes, and derivatives thercof,

As uscd herein, the term “amide” includes compounds that have a trivalent nitrogen
attached to a carbony! group, i.c. -C(=0)-N11; (i.c. primary amide), - C(=0)-NHR, and —
C(=0)-NR:Rgy, wherein cach of R, and Rg independently represents an organic group.
When reference is made herein to a substituted amide group, it means that at Icast onc of
said organic groups (R, and Ry) is substituted. Examples of amides include methylamide,
cthylamide, propylamide, and the like,

The term “amine” includes -NH; (i.c. an amino group), -NIIR, and -NR R,
wheretn cach of R, and R, independently represents an organic group. When reference is
made herein to a substituted aminc group, it means that at lcast onc of said organic groups

(Ra and Rp) is substituted.
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The term “nitrile” includes the functional group -C=N.
The term "halogen” (or “halo”) is intended to include the halogen atoms fluorine,
chloring, brominc and iodinc.

The term “alkyl-halo™ includes an alkyl substituted with onc halogen atom, such as
-CH,F. The term “alkyl-dihalo” includes an alkyl substituted with two halogen atoms,
such as —CHF,, The term “alkyl-trihalo” includces an alkyl substituted with three halogen
atoms, such as -CFa.

The term “alkylthio” includces -S-alkyl wherein alkyl is as defined above. Non-
limiting examples of C1-Cig alkylthio include methylthio, ethylthio, n-[.)ropyllhio, is0-
propylthio, and n-butylthio.

The term “nitro™ 1§ intended to include —=NO,.

The term “hydroxy” is intended to include —OH.

The term “alkoxy” includes -O-alkyl whercin alkyl is as defined above. Cy-Cio
alkoxy includes an alkyl having from 1 to 10 carbon atoms. Non-limiting examples of C,-
Cinalkoxy include methoxy, cthoxy, n-propyloxy, iso-propyloxy, and 2-methyl-1-
propyloxy.,

The term “aryloxy” includes -O-aryl wherein aryl is as defined above.

The term “alkoxycarbonyl” includes -C(=0)-0-R, wherein R is an alkyl as defined
above. Non-limiting cxamples of C-C g alkoxycarbonyl include methoxycarbonyl,
cthoxycarbonyl, isopropoxy-carbonyl and isopentoxycarbonyl.

The term “carboxy” includes =C(=0)OH."

The term “oxo” includes =0.

The term “sulfonamidc” includes a sulfonyl group connccted to an amine group, Le.
=S(=0)2N11;, =S(=0),NHR,, and ~S(=0)>NR,R;,, whercin cach of R, and Ry, independently
represents an organic group. When reference 1s made herein to a substituted sulfonramide
group, it mcans that at lcast one of said organic groups (R, and Ry) is substituted.

The term “composition”, as in pharmaccutical composition, is intended to
cncompass a product comprising the active ingredient(s), and the incrt ingredient(s) that
make up the carncr, as well as any product which results, directly or indircctly, from

combination, complexation or aggregation of any two or more of the ingredicnts, or from

Y\
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dissociation of onc or more of the ingredicnts, or from other types of reactions or
intcractions of onc or morc of the ingredicents. Accordingly, the pharmaccutical
compositions utilized in the present invention encompass any composition made by
admixing an active ingredient and onc or morc pharmaccutically acceplable carriers.

By a melanocortin receptor “agonist” is meant an endogenous substance, drug
substance or compound, including a compound such as the peptides of the present
invention, which can interact with a melanocortin receplor and initiate a pharmacological
responsc, including but not limited to adenyl cyclase activation, characteristic of the
mclanocortin rccc;pl'or.

By “a-MSH™ 15 mcant the peptide Ac-Scr-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-
Lys-Pro-Val-NI1; (SEQ 1D NO:4) and analogs and homologs thereof, including without
limitation NDP-¢-MSH.

By “NDP-g¢-MSH?” is mcant the peptide Ac-Ser-Tyr-Ser-Nle-Glu-His-D-Phe-Arg-
Trp-Gly-Lys-Pro-Val-NH; (SEQ 1D NO:5) and analogs and homologs thereof,

By “ECsp” is meant the molar concentration of an agonist, including a partial
agonist, which produced 50% of the maximum possible responsc for that agomst. By way
of cxample, a test compound which, at a concentration of 72 nM, produces 50% of the
maximum possible response for that compound as determined in a cAMP assay in an
MC4-R cell cxpression system has an ECso of 72 nM., Unless otherwisce specificed, the
molar concentration associated with an ECsp determination is in nanomolcs per hter (nM).

By “Ki (nM)” is mcant the equilibrium inhibitor dissociation constant representing
the molar concentration of a competing compound that binds 1o half the binding sites of a
receptor at cquilibrium in the absence of radioligand or other competitors.  In genceral, the
numeric value of the Ki is inverscly correlated to the affinity of the compound for the
receptor, such that if the Ki is low, the affinity is high. Ki may be determined using the
cquation of Cheng and Prusoff (Cheng Y., Prusoft W. H., Biochem. Pharmacol. 22: 3099-

3108, 1973):
Ki may be expressed in terms of specific receptors (c.g., MCI-R, MC3-R, MC4-R

or MCS5-R) and specific ligands (¢.g. o-MSI1 or NDP-g-MSH).




20

Z5

tad
oD

WO 2010/144038 PCT/SE2010/050626

18

By “inhibition” is meant the pereent attenuation, or decrease in receptor binding, in
a competitive inhibition assay compared to a known standard. Thus, by “inhibition at 1
uM (NDP-a-MSH)” is meant the percent decrease in binding of NDP-a-MSH by addition
of a determined amount of the compound to be tested, such as 1 uM of a test compound,
such as under the assay conditions hereafter described. By way of examplc, a test
compound that docs not inhibit binding of NDIP-a-MSH has a 0% inhibition, and a (cst
compound that completely inhibits binding of NDP-o-MSH has a 100% inhibition,
Typically, as described hereafter, a radio assay is used for competitive inhibition testing,
such as with I'”-labcled NDP-a-MSH, or a lanthanide chelate fluorescent assay, such as
with Eu-NDP-a-MSH. However, other methods of testing competitive inhibition arc
known, including usc of label or tag systems other than radioisotopes, and in gencral any
mcthod known in the art for testing competitive inhibition may be employed in this
invention. 1t may thus be scen that “inhibition” is one measure to determine whether a test
compound attcnuates binding of a-MSH to melanocortin receptors.

By “binding affinity™ is mcant the ability of a compound or drug to bind to its
biological target, cxpressed hercin as Ki (nM).

By “intrinsic activity” is meant the maximal stimulation (functional activity)
achicvable by a compound in a specified melanocortin receptor expressing cell system,
such as the maximal stimulation of adenylyl cyclase. The maximal stimulation achicved
by a-MSH or NDP-a-MSH is designated as an intrinsic activity of 1.0 (or 100%) and a
compound capable of stimulating half the maximal activity that of a-MSH or NDP-a-MS!H
is designated as having an intrinsic activity of 0.5 (or 50%). A compound of this invention
that under assay conditions described herein has an intrinsic activity of 0.7 (70%) or higher
is classificd as an agonist, a compound with intrinsic activity between 0.1 (10%) and 0.7
(70%) is classified as a partial agonist, and a compound with intrinsic activity below 0.1
(10%) is classified as inactive or having no intrinsic activity. In onc aspect, the cyclic
peptides of the present invention may gencrally be characterized as a partial agonist at
MC4-R with respect to a-MSH or NDP-a-MSH,

In pencral, “functional activity” is a measure of the signaling of a rcceptor, or
mcasurc of a change in rcceptor-associated signaliﬁg, such as a mclanocortin receptor, and
in particular MC4-R or hMC4-R, upon activation ‘by a compound. Mclanocortin receplors

initiate signal transduction through activation of heterotrimeric G proteins. In one aspect,
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melanocortin receptors signal through Gag, which catalyzes production of cAMP by
adenylyl cyclase. Thus determination of stimulation of adenylyl cyclase, such as
determination of maximal stimulation of adenylyl cyclase, 1s onc measure of functional
activity, and is the primary mecasure exemplified herein. However, it is to be understood
that alternative mecasurcs of functional activity may be cmployed in the practice of this
invention, and arc specifically contemplated and included within the scope of this
invention. Thus, in onc example intracellular frec calcium may be measured, such as
reported by and using the methods disclosed in Mountjoy K.G. ¢t al., Mclanocortin
receptor-medicated mobilization of intraccllular free calcium in HEK293 cells. Physiol
Genomics 5:11-19, 2001, or Kassack M.U. et al., Functional screening of G protein-
coupled reeeptors by measuring intracellular calcium with a fluorescence microplate
rcader.  Biomol Screening 7:233-246, 2002. It is also possiblc to measurc activation by
measurcment of the production of inositol triphosphate or diacylglycerol from
phosphatidylinositol 4,5-biphosphate, such as by usc of radicassays. Yect another mcasure
of functional activity is rcceptor internalization, resulting from activation of regulatory
pathways, such as using the methods disclosed in Nickolls S.A. ¢t al., Functional
sclectivily of melanocortin 4 receptor peptide and nonpeptide agonists: evidence for ligand
specific conformational states, J Pharm Exper Therapeutics 313:1281-1288, 2005. Yt
another measure of functional activity is the exchange, and exchange rate, of nucleotides
associatcd with activation of a G protcin receptor, such as the exchange of GIDP (guanosing
diphosphatc) for GTP (guanosine triphosphasc) on the G protein o subunit, which may be
measurcd by any number of mecans, including a radioassay using guanosine 5'-(y-

[°S |thio)-triphosphatc, as disclosed in Manning D.R., Measurcs of cfficacy using G
protcins as endpoints: differential engagement of G proteins through single receptors. Mol
Pharmacol 62:451-452, 2002, Various gene-bascd assays have been developed for
mecasuring activation of G-coupled protcins, such as those disclosed in Chen W. et al., A
colorimetric assay from measuring activation of Gs- and Gg-coupled signaling pathways.
Anal Biochem 226:349-354, 1995; Kent T.C. ct al., Development of & generic dual-reporter
gene assay for screening G-protein-coupled receptors.  Biomol Screening, 5:437-446,
2005; or Kotarsky K. ct al., Improved rcceptor genc assays uscd to identify ligands acting
on orphan scven-transmembranc receptors. Pharmacology & Toxicology 93:249-258,

2003. The colorimetric assay of Chen ct al. has been adapted for use in measuring
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mclanocortin rceeplor activation, as disclosed in Hruby V.. et al., Cyclhic lactam -

% g-melanocyte-stimulating

mclanocortin analogucs of Ac-Nlg"-cyclo[Asp®,D-Phe’ Lys
hormonc-(4-10)-NH; with bulky aromatic amino acids at position 7 shows high antagonist
potency and sclectivity at specific melanocortin reecplors. J Med Chem 38:3454-3461,
1995. In general, functional activity may be mcasured by any mcthod, including methods
of detcrmining activation and/or signaling of a G-coupled receptor, and further including

3 &K,

methods which may be hercafter developed or reported. The terms “treat,” “treating” and
“freatment,” as used hercin, contemplate an action that occurs whilc a patient is suffering
from the specificd discase, disorder and/or condition, which reduces the scverity of the

bR Y

discasc, disorder and/or condition. Morcover, the terms “treat,” “treating” and “trcatment,”
as used herein arce intended to embrace therapeuiic (curative), prophylactic (preventing),

controlling and palliative trcatment of the indicated discases, disorders and/or conditions.

As used herein, the term “pharmacologically cffective amount” (including
“therapeutically cffective amount™) means an amount of a peptide according to the
invention that is sufficient to induce a desired therapeutic or biological effcct.

As uscd herein, the term “therapcutically effective amount” means the amount of a
peptide of the invention that will clicit a biological or medical responsc in the mammal that
is being treated by a medical doctor or other clinician,

As uscd herein, the term “prophylactically effcctive” or “preventive” means the
amount of a peplide of the invention that will prevent or inhibit affliction or mitigate
affliction of a mammal with a medical condition that a medical doctor or other clinician is
trying to prevent, inhibit, or mitigate before a patient begins to suffer from the specificd
discasc or disorder.

The term “diabetes™ includes Type 1 Diabeics, which is insulin-dependent diabetes
mcllitus as diagnosed according to criteria published in the Report of the Expert
Committee on the Diagnosis and Classification of Diabetes Mcllitus (Diabetes Care, Vol.
24, Supp. 1, January 2001) whercby fasiing plasma glucosc level is greater than or cqual to
126 milligrams per deciliter and for which the primary causc is pancreatic beta cell
destruction, Type 2 Diabetes, which 1s non-insulin'—dcpendcnt diabetes melhitus as

diagnosed according to criteria published in the Report of the Expert Committee on the

N
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Diagnosis and Classification of Diabetes Mcllitus whereby fasting plasma glucosce level is
greater than or cqual to 126 milligrams per deciliter, and latent autoimmunc diabetes
mellitus of adults (LADA).

The term “mcetabolic syndrome™ refers to metabolic disorders, particularly glucosc and
lipid regulatory disorders, including insulin resistance and defective seceretton of insulin by
pancreatic beta cells, and may further include conditions and states such as abdominal
obcesity, dyslipidemia, hypertension, glucose intolcrance or a prothrombitic state, and
which may further result in disorders such as hyperlipidemia, obesity, diabetes, insulin
resistance, giucose intolerance, hyperglycemia, and hypertension.

2.0 Clinical Indications and Utility.

The compositions and methods disclosed herein can be used for both medical
applications and animal husbandry or vetcrinary applications. Typically, the methods are
uscd in humans, but may also be used in other mammals. The term “patient™ is intended to
dcnote a mammalian individual, and is so uscd throughout the specification and in the
claims. The primary applications of the present invention involve human paticnts, but the
present invention may be applicd to laboratory, farm, zoo, wildlife, pet, sport or other
animals. Clinical indications and specific utilities include the following:

2.1 Obesity and Related Metabolic Syndrome.

Peptides of Formula (1), and in particular Formula (1) or (I11), have been found to be
ligands of the MC4 rcceptor. In particular, peplides of Formula (1) are believed to be
uscful n treating diseascs, disorders and/or conditions responsive to modulation of the
MC4-R function, morc particularly activation of the MC4-R, i.c. discascs, disorders and/or
conditions which would benefit from agonism (including full or partial agonism) at the
MC4-R, including cnergy homeostasis and metabolism related (such as diabetces, in
particular type 2 diabctces; dyslipidemia; fatty liver; hypercholesterolemia;
hypertriglyceridemia; hyperuricacidemia; impatred glucosce tolerance; impaired fasting
glucos; insulin resistance syndrome; and metabolic syndrome), food intake related (such as
hyperphagia; binge cating; bulimia; and compulsive cating) and/or encrgy balance and
body weight related discascs, disorders and/or conditions, more particularly such discascs,

disorders and conditions charactcrized by excess body weight and/or excess food intake.
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Peptides of Formula (1), and in particular Formula (1) or (111}, are particularly
belicved to be uscful for treatment of body weight refated diseases, disorders and/or
conditions characterized by excess body weight, including obesity and overweight (by
promotion of weight loss, mainicnance of weight loss, and/or prevention of weight gain,
including medication-induced weight gain or weight gain subscquent to cessation of
smoking), and discascs, disorders and/or conditions associated with obesity and/or
overweight, such as insulin resistance; impaired glucosc tolcrance; type 2 diabetces;
metabolic syndrome; dyslipidemia (including hyperlipidemia); hypertension; heart
disorders (¢.g. coronary heart discase, myocardial infarction); cardiovascular disorders;
non-alcoholic fatty liver discasc (including non-alcoholic steatohepatitis); joint disorders
(including sccondary ostcoarthritis); gastrocsophagcal reflux; sleep apnea; atherosclerosis;
stroke; macro and micro vascular diseases; steatosis (e.g. in the liver); pall stones; and
gallbladder disorders.

Peptides of Formula (1), and in particular Formula (IT) or (1), arc particularly
believed to be useful for treatment of obesity and type 2 diabetes, more specifically

abcsity.
1t will be understood that there are medically accepled definitions of obcesity and

overweight, A patient may be identificd by, for cxample, measuring body mass index
(BMI), which is calculated by dividing weight in ji(ilograms by height in mcters squared,
and comparing the result with the definitions. The recommended classifications for BMI
in humans, adopted by the Expert Panel on the 1dentification, Evaluation and Treatment of
Overweight and Obesity in Adults, and cndorsed by lcading organizations of health
professionals, arc as follows: underweight < 18.5 kg/m’, normal weight 18.5-24.9 kg/m®,
overweight 25-29.9 kg/my, obesity (class 1) 30-34.9 kg/m?, obesity (class 2) 35-39.9
kg/m?, extreme obesity (class 3) > 40 kg/m® (Practical Guide to the Identification,
Evaluation, and Trcatment of Overweight and Obesity in Adults, The North Amcerican
Association for the Study of Obesity (NAASQ) and the National Heart, Lung and Blood
Institute (NHLI3T) 2000). Modifications of this éléssiﬁcation may be uscd for specific
cthnic groups and for children. Another altcrnétivc for assessing overwcight and obesity is
by mecasuring waist circumference. There arc several proposed classifications and

differences in the cutoffs based on cthnic group. For instance, according to the
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classification from the International Diabetes Federation, men having waist circumficrences
abovc 94 ¢cm (cut off for curopids) and women having waist circumferences above 80 cm
(cut off for curopids) arc at higher risk of diabetes, dyslipidemia, hypertension and
cardiovascular discases because of excess abdominal fat. Another classification is based
on the recommendation from the Adult Treatment Pancl 111 where the recommended cut-
offs arc 102 cm for men and 88 cm for women. Howevecr, the peptides of Formula (1) may
also be used for reduction of self-diagnosed overweight and for decrcasing the risk of
becoming obcese duc to life style, genetic considerations, heredity and/or other factors.

11 is belicved that peptides of Formula (1), and in particular Formula (11) or (111),
upon administration to an animal, including man, will reducc food intake, body weight
and/or body weight gain in that animal.

Without being bound by any theory, it is belicved that peptides of Formula (1), and
tn particular Formula (1) or (111), act by modulating appctite and/or saticty, increasing
mctabolic rate, reducing intake of and/or craving for fat and/or carbohydrates.

Without being bound by any theory, it is also believed that peptides of Formula (7),
and in particular Formula (1) or (111, act by cnhancing glucosc tolerance and/or decreasing
insulin resistance. It is therefore belicved that peptides of Formula (1) can be useful also
for treatment of type 2 diabetes in underweight and normal weight individuals as well as in
overweight and obese individuals.

Peptides of the invention might also be useful for (5) prevention of organ or tissuc
damage causced by hypoperfusion duc to vesscl occlusion (c.g. caused by thrombosis),
hacmorrhage, trauma, surgery, hacmorrhagic shock, cardiogenic shock, toxic shock or
septic shock or (iii) trecatment of male and female sexual dysfunctions, such as male
ercctile dysfunction or female sexual arousal dysfunction,

According to a further aspect of the invention, there is provided a peptide of
Formula (1), and in particular Formula (1f) or (J11), as previously defined for usc as a
mecdicament.

In anothcr aspcct, the invention provides the use of a peptide of Formula (1), and in
particular Formula (II) or (111}, for trcatment of discascs, disorders and/or conditions
responsive to modulation of the MC4-R, such as discascs, disorders and/or conditions
responsive to activation of the MC4-R, in particular cnergy homceostasis and metabolism

related (c.g. diabetes), food intake related and/or energy balance and body weight rclated
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discascs, disorders and/or conditions, including obesity, overweight and discases, disorders
and/or conditions associated with obesity and/or overweight, such as type 2 diabetes and
mctabolic syndrome.

In a further aspect, the invention provides the use of a peptide of FF'ormula (1), and
in particular Formula (11) or (111}, in the preparation of a medicament for treatment of
discases, disorders and/or conditions responsive to modulation of thc MC4-R, such as
activation of the MC4-R, in particular cnergy homcostasis and mctabolism related (e.g.
diabetes), food intake related and/or encrgy balance and body weight related discases,
disorders and/or conditions, including obesity, overweight and discases, disorders and/or
conditions associaicd with obesity and/or overweight, such as type 2 diabetes and
mctabolic syndrome.

Peptides of the invention are advantageously more sclective (i.c. higher affinity
and/or highcr specificity) for MC4-R and/or MC3-R than for MCi-R, MC2-R and MC5-R,
in particular MCI1-R. In particular, peptides of the tnvention arc advantagcously more
sclective for MC4-R than for any of MC3-R and MC1-R. Peptides of the invention arc
suitably at least 3-fold, in particular 10-fold, more part‘icularl'y 30-fold, morc selective for
MC4-R than for any of MC1-R, MC2-R, MC3-R and MC5-R. Some peptides of the
invention arc even more than 100-fold, such as C\;r‘en about 150-fold, more sclective for
MC4-R than MC1-R as dctermined in the receptor binding assay described in 7.1, It is
notcd that the sclectivity profile may affect in vivo safety and side cffects obtained upon
administration of thc peptides.

Upon trcatment of cnergy homceostasis and mctabolism related, food intake related
and/or cnergy balance and body weight related diseases, disorders and/or conditions, it is
desirable to reduce or climinate unwanted side-cffects that may result from MC4-R
activation, such as sexual side-cffects, including penilc crection, and blood pressure
cffects.

Peptides of the invention are belicved to be uscful for treatment of energy
homcostasis and mctabeolism rclated (c.g. diébetcsf);,' food intake rclated and/or energy
balancc and body weight related diseascs, disorders and/or conditions, including obcsity,
overweight and discascs, disorders and/or conditions associated with obesity and/or
overwerght, such as type 2 diabetes and mctélbolic syndrome, without causing substantial

adverse cardiovascular cffccts, including a substantial increasc in blood pressure.
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Peptides of the invention arc believed to be uscful for treatment of encrgy
homcostasis and metabolism related (e.g. diabetes), food intake related and/or cnergy
balance and body weight related diseascs, disorders and/or conditions, including obesity,
overweight and discascs, disorders and/or conditions associated with obesity and/or
overweight, such as type 2 diabetes and metabolic syndrome, without causing substantial
unwanted scxual effects resulting from MC4-R activation, such as penile crection.

It is believed that peptides of Formula 1, and in particular Formula (11) or (111),
posscss a satisfactory pharmacological profile and promising biopharmaceutical propertics,
such as toxicological profile, metabolism and pharmacokinctic propertics, solubility, and
permeability. 1t will be understood that determination of appropriatc biopharmaccutical
propertics is within the knowledge of a person skilled in the art.

3.0  Combination Therapy for Certain Indications.

The peptides, compositions and mcthods of the present invention may be used for
trcatment of any of the foregoing diseascs, indications, conditions or syndromes, or any
discasc, indication, condition or syndromc which is melanocortin receptor mediated, by
administration in combination with onc or more other pharmaceutically active compounds.
Such combination administration may be by mecans of a single dosage form which includes
both a peptide of the present invention and one morc other pharmaccutically active
compound, such singlc dosage form including a tablet, capsule, spray, inhalation powder,
injectable liquid or the like. Alternatively, combination administration may be by mcans
of administration of two different dosage forms, with onc dosage form containing a peptide
of the present invention, and the other dosage {orm including another pharmaceutically
active compound. In this instance, the dosage forms may be the same or different.

Without meaning to limit combination therapics, the following cxemplifics certain
combination therapics which may be employed.

3.1 Combination Therapy for Obesity and Related Mctabolic Syndrome.

One or more peptides of the invention may be combined with one or more other
pharmacologically active agent(s) that is (arc) uscful in the treatment of various weight and
feeding-related disorders, such as obesity and/or overweight, in particular other anti-
obesity drugs that affcet cnergy cxpenditure, glycolysis, gluconcogenesis, glucogenolysts,
lipolysis, lipogencesis, fat absorption, fat storage, fat excretion, hunger and/or saticty and/or

craving mechanisms, appetite/motivation, food intake, or gastrointestinal motility, Drugs
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that reduce energy intake include, in part, various pharmacological agents, referred to as
anorectic drugs, which arc used as adjuncts to behavioral therapy in weight reduction
programs.

Generally, a total dosage of the below-described obesity control agents or
medications, when used in combination with one or more peptides of the present invention
can rangc from 0.1 to 3,000 mg/day, preferably from about 1 to 1,000 mg/day and more
preferably from about 1 to 200 mg/day in singlc or 2-4 divided doscs. The cxact dose,
howgever, is determined by the attending clinician and is dependent on such factors as the
potcney of the compound administered, the age, weight, condition and response of the

patient,

One or more peptides of the invention may be combined with onc or more other
pharmacologically active agent(s) that is (arc) uscful in the treatment of diabetes, such as
other anti-diabetic drugs.

Onc or more peptides of the invention may in addition or alternatively further be
combined with onc or more other pharmacologically active agent(s) that is (are) useful in
the treatment of discaeses, disorders and/or conditions associated with obesity and/or
overweight, such as insulin resistance; impaired glucosc tolerance; type 2 diabetces;
metabolic syndrome, dysl'ip'idpm‘ia (including hyperlipidemia); hypertension; heart
disorders (e.g. coronary hcart discase, myocardial infarction); cardiovascular disorders;
non-alcoholic fatty liver discase (including non-alcoholic steatohcepatitis); joint disorders
(including sccondary osteoarthritis); gastrocsophageal reflux; slecp apncea; athcrosclerosis;
strokc; macro and micro vascular discascs; steatosis (e.g. in the liver); gall stoncs; and
pallbladder disorders.

According to a further aspect of the invention there is provided a combination
trealment comprising the administration of a pharmacologically cffective amount of a
peptide according to the invention, or a pharmaccutically acceptable salt thereof, optionally
together with a pharmaccutically acceptable diluent or carrier, with the simultancous,
scquential or scparatc administration onc or more of the following agents sclected from:

- insulin and insulin analogues;
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insulin secrctagogucs, including sulphonylurcas (c.g. glipizide) and prandial
glucose regulators (sometimes called “short-acting scerctagogucs™), such as
meglitinides (c.g. repaglinide and nateglinide);

agents that improve incretin action, for example dipeptidyl peptidase [V (DPP-4)
inhibitors (c.g. vildagliptin, saxagliptin, and sitagliptin), and glucagon-likc peptide-
1 (GLP-1) agonists (e.p. cxcenatide);

insulin scnsitising agents including peroxisome proliferator activated receptor
gamma (PPARy) agonists, such as thiazolidincediones (c.g. pioglitazonc and
rosiglitazonc), and agents with any combination of PPAR alpha, gamma and dclta
activity;

agents that modulate hepatic glucosc balance, for cxample biguanides (c.g.
mctformin), fructosc 1,6-bisphosphatase inhibitors, glycogen phopsphorylasc
inhibitors, glycogen synthasc kinasc inhibitors, and glucokinasc activators;

agents designed to reduce/slow the absorption of glucose from the intestine, such as
alpha-glucosidase inhibitors (c.g. miglitol and acarbosc);

agents which antagonisc the actions of or reduce secrction of glucagon, such as
amylin analogucs (c.g. pramlintide);

agents that prevent the reabsorption of glucose by the kidney, such as sodium-
dependent glucose transporter 2 (SGLT-2) inmbitors (c.g. dapaglifiozin);

agents designed to treat the complications of prolonged hyperglycacmia, such as
aldose reductasc inhibitors (¢.g. cpalrestat and ranirestat); and agents used to treat
complications rclated to micro-angiopathics;

anti-dyslipidemia agents, such as HMG-CoA reductasc inhibitors (statins, ¢.g.
rosuvastatin) and other cholesterol-lowering agents; PPARa agonists (fibrates, c.g.
gemfibrozil and fenofibrate); bile acid sequestrants (¢.g.cholestyraminc),
cholesterol absorption inhibitors (e.g. plant sterols (i.c. phytosterols), synthetic
inhibitors); cholesteryl ester transfer protein (CETP) inhibitors; inhibitors of the
ilcal bilc acid transport system (IBAT inhibitors); bilc acid binding resins; nicotinic
acid (niacin) and analogucs thereof;, anti-oxidants, such as probucol; and omega-3

fatty acids;
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antihypertensive agents, including adrenergic receptor antagonists, such as beta
blockers {c.g. atcnolol), alpha blockers (c.g. doxazosin), and mixed alpha/beta
blockers (c.g. labetalol); adrencrgic receptor agonists, including alpha-2 agonists
(c.g. clonidinc); angiotensin converting enzyme (ACE) inhibitors (e.g. lisinopril),
calcium channcl blockers, such as dihydropyridines (c.g. nifedipine),
phenylalkylamines (c.g. verapamil), and benzothiazepines (e.g. diltiazem);
angiotensin 11 receptor antagonists (c.g. candesartan); aldosteronce receplor
antagonists (¢.g. cplerenone); centrally acting adrencrgic drugs, such as central
alpha agonists {(c.g. clonidine); and diurctic agents (c.g. furosemide);
hacmostasis modulators, including antithrombotics, such as activators of
Mbrinolysis; thrombin antagonists; factor Vlla inhibitors; anticoagulants, such as
vitamin K antagonists (c.g. warfarin), heparin and low molecular weight analogucs
thercof, factor Xa inhibitors, and dircct thrombin inhibitors (c.g. argatroban);
antiplatcict agents, such as cyclooxygenase inhibitors (c.g. aspirin), adcnosine
diphosphate (ADP) receptor inhibitors (c.g. clopidogrel), phosphodicsterasc
inhibitors (c.g. cilostazol), glycoprotein 1HB/IIA inhibitors (c.g. tirofiban), and
adcnosine reuptake inhibitors (c.g. dipyridamole);

anti-obesity agents, such as appetite suppressant (e.g. cphedrine), including
noradrenergic agents (¢.g. phenterming) and serotonergic agents (e.g. sibutramine),
pancreatic lipase inhibitors (c¢.g. orlistat), microsomal transfer protein (MTP)
modulators, diacy! glycerolacyltransferase {DGAT) inhibitors, and cannabinoid
{CB1) rcceptor antagonists (c.g. rimonabanty;

fecding behavior modifying agents, such as orexin receptor modulators and
mclanin-concentrating hormone (MCH) iodulators;

glucagon like peptide-1 (GLP-1) receptor modulators;

neuropeptideY (NPY)NPY receptor modulators;

pyruvate dehydrogenasc kinase (PDK) modulators;

scrotonin rceeptor modulators;

leptin/leptin receptor modulators;

ghrelin/ghrelin receptor modulators; or
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- monoaminc transmission-modulating agents, such as sclective scrotonin reuptake
inhibitors (SSRI) (c.g. fluoxetine), noradrenaline rcuptake inhibitors (NARD),
noradrenaline-scrotonin rcuptake inhibitors (SNRI), triplc monoaminge rcuptake
blockers (c.g. tesofensine), and monoamine oxidasc inhibitors (MAOQOI) {c.¢.
toloxatonc and amiflaminc),

or a pharmaccutically acceptable salt, solvate, solvate of such a salt or a prodrug thercof,
optionally together with a pharmaccutically acceptable carricr to a mammal, such as man,

in need of such therapeutic treatment.

According to an additional further aspect of the present invention there is
provided a combination trcatment comprising the administration of a pharmacologically
cffective amount of a compound according to the invention, or a pharmaccutically
acceplable salt thereof, optionally together with a pharmaccutically acceptable carrier, with
the simultancous, scquential or separate administration of very low caloric dicts (VLCD)
or low-caloric diets (L.CD).

4.0  Methods of Making,

In gencral, the peptides of the present invention may be synthesized by solid-phase
synthesis and purificd according 1o methods known in the art. Any of a numbcr of well-
known procedures utilizing a varicty of resins and rcagents may be used to prepare the
peptides of the present invention.

The cyclic peptides of the present invention may be readily synthesized by known
conventional procedures for the formation of a peptide linkage between amino acids. Such
conventional procedures include, for example, any solution phasc procedure permitting a
condensation between the free alpha amino group of an amino acid or residue thercof
having its carboxyl group and other reactive groups protceted and the free primary
carboxyl group of another amino acid or residue thereof having its amino group or other
reactive groups protected. In a preferred conventional procedure, the cyclic peptides of the
present invention may be synthesized by solid-phasc synthesis and purified according to
mcthods known in the art. Any of a number of well-known procedurces utilizing a varicty

of resing and rcagents may be uscd to prepare the peptides of the present invention.
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The process for synthesizing the cyclic peptides may be carricd out by a proccdure
whereby cach amino acid in the desired sequence is added one at a time in succession to
anothcr amino acid or residuc thercof or by a procedure whercby peptide fragments with
the desired amino acid scquence are first synthesized conventionally and then condensed to
provide the desircd peptide. The resulting peptide is then cyclized to yicld a cyclic peptide
of the invention,

Solid phasc peptide synthesis methods arc well known and practiced in the art. In
such mcthods the synthesis of peptides of the invention can be carricd out by scquentially
incorporating thc desired amine acid rcsiducs onc at a time into the growing peptide chain
according to the peneral principles of sotid phase methods. These methods are disclosed in
numerous referenecs, including Merrifield, R.B., Solid phasc synthesis (Nobel lecturc).
Angew Chem 24:799-810 (1985) and Barany et al.,, The Peptides, Analysis, Synthesis and
Biology, Vol. 2, Gross, E. and Meicnhofer, J., Eds. Academic Press 1-284 (1980).

In chemical syntheses of peptides, reactive side chain groups of the various amino
acid residucs arc protected with suitable protecting groups, which prevent a chemical
rcaction from occurring at that sitc until the protééting group is removed. Also common is
the protection of the alpha amino group of an amino acid residuc or fragment while that
enlity reacts at the carboxyl group, followed by the sclective removal of the alpha amino
protecting group to allow a subsequent reaction to take place at that site. Specific
protecting groups have been disclosed and are known in solid phase synthesis methods and
solution phasc synthesis methods.

Alpha amino groups may be protected by a suitable protecting group, including a
urcthanc-type protecting group, such as benzyloxycarbonyl (2) and substituted
benzyloxycarbonyl, such as p-chlorobenzyloxycarbony!, p-nitrobenzyloxycarbonyl, p-
bromobenzyloxycarbonyl, p-bipheny!-isopropoxycarbonyi, 9-fluorenylmcthoxycarbonyl
(Fmoc) and p-methoxybenzyloxycarbonyl (Moz) and aliphatic urcthane-type protecting
groups, such as t-butyloxycarbonyl (Boc), diisopropy!mcthoxycarbonyl,
isopropoxycarbonyl, and allyloxycarbonyl (Alloc).‘ Fmoc arc preferred for alpha amino
protection.

Guanidino groups may be protcctcd by a suitable protecting group, such as nitro, p-

tolucncsulfonyl (T'os), Z, pentamcthylchromancsulfonyl (Pmc), adamantyloxycarbonyl,
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pentamcthyldihydrobenzo furan-5-sulfonyl (Pbf) and Boc. Pbf and Pmc arc preferred
protceting groups for Arg.

The peptides of the invention described herein were prepared using solid phase
synthesis, such as by mcans of a Symphony Multiplex Peptide Synthesizer (Rainin
Instrument Company/Profcin Technologics Inc) automated peptide synthesizer, using
programming modules as provided by the manufacturer and following the protocols sct
forth in thc manufacturer’s manual.

Solid phasc synthesis is commenced from the C-terminal end of the peptide by
coupling a protected alpha amino acid to a suitablc resin, Such starting material is
preparcd by attaching an alpha amino-protected amino acid by an amide linkage 1o a 4-(2,
4’-dimethoxylphenyl-aminomcthyl-phcnoxy (Rink Amide) resin, a 4-(2°, 47-
dimethoxylphenyl-aminomethyl)-phenoxyacctamido-norlcucyl-MBHA resin, an amino-
xanthen-3-yloxy-merifie! resin (Sicber Amide) resin, or by an ester linkage to a p-
benzyloxybenzyl alcohol (Wang) resin, a 2-chlorotrity] chleride resin or by other means
well known in the art. Fmoc-Linker-BHA resin supports arc commercially available and
generally used when feasible. The resins are carried through repetitive cycles as necessary
to add amino acids scquentially. The alpha amino Fmoc protecting groups are removed
under basic conditions. Piperidine, piperazine, dicthylamine, or morpholine (20-40% v/v)
m N,N-dimcthylformamide (DMI) may be used for this purpose.

Following removal of the alpha amino protecting group, the subsequent protected
amino acids arc coupled stepwise in the desired order to obtain an intcrmediate, protected
peptide-resin. The activating reagents used for coupling of the amino acids in the solid
phase synthesis of the peptides are well known in the art. Afier the peptide is synthestzed,
if desired, the orthogonally protected side chain protecling groups may be removed using
mcthods well known in the art for further derivatization of the peptide.

Typically, orthogonal protccting proups arc uscd as appropriate. For example, the
peptides of the invention contain multiple amino acids with an amino group-containing
side chain. In onc aspect, an Allyl-Alloc protection scheme is employed with the amino
acids forming a lactam bridge through their side chains, and orthogonal protecting groups,
cleavablc under different reactive conditions, usc for other amino acids with amino group-
containing sidc chains, Thus, for cxample, Fmoc-Om{Alloc)-OH and Fmoc-Glu(OAlD-

Ol11 amino acids (Glu(OAll) refers to glutamic acid 5-allyl ester) can be employced for the
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positions forming a lactam bridge upon cyclization, while other amino acids with amino
group-containing side chains have a different and orthogonal protecting group, such as
with Fmoc-Arg(Pbf)-OH, Fmoc-Lys(Pbf)-OH, Fmoc-Dab(Pbf)-OH or the like. Other
protccting groups may be similarly employed; by way of example and not limitation,
Mt/OPp (4-methyltrityl/ 2-phenylisopropyl) can be employed with the side chains forming
a lactam bridge upon cyclization, with orthogonal protccting groups being utilized for
other positions that arc not cleavable using conditions suitable for cteavage of Mtt/QPp.

Reactive groups in a peptide can be selectively modified, either during solid phase
synthesis or after removal from the resin, For cxample, peptides can be modificd to obtain
N-terminus modifications, such as acctylation, while on resin, or may be removed from the
resin by use of a cleaving rcagent and then modified. Similarly, methods for modifying
side chains of amino acids arc well known to thosc skilled in the art of peptide synthesis.
The choice of modifications made to reactive groups present on the peptide will be
determined, in part, by the characteristics that are desired in the peptide.

In the peptides of the present invention, in onc cmbodiment the N-terminus group is
modificd by intraduction of an N-acctyl group. In onc aspect, a method is employed
whercin after removal of the protecting group at t.hi: N-terminal, the rcsin-bound peptide is
reacted with acctic anhydride in DMF in the prcsler;cc of an organic base, such aspyridine.
Other methods of N-terminus acetylation are known in the art, including solution phase
acetylation, and may be employed.

The peptide can, in one embodiment, be cyclized prior to cleavage from the peptide
resin. For cyclization through reactive side chain moicties, the desired side chains arc
deproteeted, and the peplide suspendced in a suitable solvent and a cyclic coupling agent
added. Suitable solvents include, for example DMF, dichloromethane (DCM) or |-methyl-
2-pyrrolidone (NMP). Suitable cyclic coup]ing' reagents include, for example, 2-(1H-
benzotriazol-1-y1)-1,1,3,3-tetramethyluroni ufn "tctra.ﬂ uoroborate (TBTU), 2-(1H-
benzotriazol-1-yl)-1,1,3,3-tctramcthyluronium hcx‘aﬂ uorophosphate (HBTUJ),
benzotnazole-1 —yl—oxy-tris(dimcthylamino)_phos_bhoniumhcxaﬂuorophosphatc (BOP),
benzotriazole-1-yl-oxy-tris(pyrrolidino)phosphoniumhexafluorophosphate (PyBOP), 2-(7-
aza-1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium tetrafluoroborate (TATU), 2-(2-
oxo-1(2H)-pyridyl)-1,1,3,3-tctramcthyluronium tetrafluoroborate (TPTU) or N,N'-
dicyclohexylcarbodiimide/1-hydroxybenzotriazole (DCCI/HOBt). Coupling is

i
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conventionally initiated by use of a suitable basc, such as N,N-diisopropylcthylamine
(DIPEA), sym-colliding or N-mcthylmorpholine (NMM).

The cyclized peptides can then be cleaved from solid phase, using any suitable
reagent, such as ethylamine in DCM or various combinations of agents, such as
trifluoroacctic acid (TFA), tri-isopropylsilanc (T1S), dimethoxybenczene (DMB), watcer
and the like. The resulting crude peptide is dricd and remaining amino acid side chain
protecting groups, if any, arc clcaved using any suitablc recagent, such as TEFA in the
presence of water, TIS, 2-mercaptopethane (ME), and/or 1,2-cthancdithiol (EDT). The
final product is precipitated by adding cold cther and collected by filtration. Final
purification is by reverse phase high performance liquid chromatography (RP-HPLC),
using a suitablc column, such as a Cis column, or other methods of scparation or
purification, such as methods bascd on the size or charge of the peptide, can also be
cmployed. Once purificd, the peptide can be characicrized by any number of methods,
such as high performance liquid chromatography (HPL.C), amino acid analysis, mass
spectrometry, and the like.

For peptides of the present invention which have a C-tcrminus substituted amide
derivative or N-alkyl group, synthesis may procced by solid phasc synthesis commenced
from the C-tcrminal end of the peptide by coupling a protected alpha amino acid to a
suitable resin. Such methods for preparing substituted amidce derivatives on sohd-phase
havc been described in the art. Scc, for cxample, Barn D.R. et al., Synthesis of an array of
amides by aluminum chloride assisted clcavage on resin bound csters. Tetrahedron Letiers,
37:3213-3216 (1996); DcGrado W.F. and Kaiser E.T., Solid-phase synthesis of protected
peptides on a polymer bound oxime: Preparation of scgments comprising the scquences of
a cylotoxic 26-peptide analogue. /. Org. Chen., 47:3258-3261 (1982). Such a starting
matcrial can be prepared by attaching an alpha amino-protected amino acid by an cster
linkage to a p-benzyloxybenzyl alcohol (Wang) resin or an by amide linkage 1o a 4-(2°, 4°-
dimcthoxylphenyl-aminomethyl-phenoxy (Rink Amidc) resin by well known means. The
peptide chain is grown with the desired scquence of amino acids. Before cleavage, the
peptide 1s cyclized on the solhid phase. Peptides employing a p-benzyloxybenzyl alcohol
(Wang) resin may be cleaved from resin by aluminum chloride in DCM, and peptides

cmploying a Rink Amide resin may be cleaved by mixturc of TEA, TIS and watcr.
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Whilc synthesis has been deseribed primarily with reference to solid phase fmoc
chemistry, it is to be understood that other chemistrics and synthetic methods may be
employed to make the cyclic peptides of the invention, such as by way of cxample and not
limitation, mcthods employing Boc chemistry, solution chemistry, and other chemistrics
and synthetic methods.

5.1 Salt Form of Cyclic Peptides of the Present Invention,

1t shall be understood that as uscd herein all references to peptides according to the
invention, including a specific chemical formula or name, arc intended to include all
pharmaccutically acceptable salts, solvates, hydrates, polymorphs, prodrugs, metabolites,
stercoisomers, and tautomeric isomers thercof,

Cyclic peptides of the present invention may be in the form of any pharmaceutically
acceptable salt. The term "pharmaceutically acceptable salts” refers to salts prepared from
pharmaceutically acceptable non-toxic bases or acids including inorganic or organic bascs
and inorganic or organic acids (sce “Handbook of Pharmaccutical Salts: Propertics,
Selcction and Use”, P, H. Stahl, P. G. Wermuth, IlUPAC, Wilcy-VCH, 2002). Salts
derived from inarganic bases include aluminum, ammonium, calcium, copper, ferric,
ferrous, lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc, and the
like. Particularly preferred are the ammonium, calcium, lithium, magnesium, potassium,
and sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases
include salts of primary, sccondary, and tertiary amines, substituted amines including
naturally occurring substituted amings, cyclic amines, and basic ion exchange resins, such
as arginine, betaine, caffeine, choline, N,N'-dibenzylethylencdiamine, diethylaming, 2-
dicthylaminocthanol, 2-dimethylaminocthanol, cthanolamine, cthylenediamine, N-cthyl-
morpholinc, N-cthylpipcridine, glucamine, glucoéamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine
resins, procaing, purines, theobroming, iricthylamine, trimethylamine, tripropylamine,
tromcthaming, and the like. When cyclic peptide of the present invention 1§ basic, acid
addition salts may be prepared from pharmaccutically acceptable non-toxic acids,
including inorganic and organic acids. Such acids include acctic, benzencesulfonic, benzoic,
camphorsulfonic, carboxylic, citric, cthancsulfonic, formic, fumaric, gluconic, glutamic,
hydrobromic, hydrochloric, iscthionic, lactic, malcic, malic, mandelic, methancsulfonic,

malonic, mucic, nitric, pamoic, pantothenic, phosphoric, propionic, succinic, sulfuric,
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tartaric, p-tolucnesulfonic acid, trifluoroacctic acid, and the like. Acid addition salts of
peptides of the present invention arc prepared in a suitable solvent for the peptide and an
cxcess of an acid, such as hydrochloric, hydrobromic, sulfuric, phosphoric, acctic,
trifluoroacctic (1'FA), citric, tartaric, malcic, succinic or methancsulfonic acid. The
acctate, ammonium acctaic and TFA acid salt forms are cspecially useful.

Where peptides of the present invention include an acidic moiety, suitable
pharmaccutically acceptable salts may include alkali metal salis, such as sodium or
potassium salts, or alkalinc carth metal salts, such as calcium or magnesium salts 1t is also
to be understood that certain peptides of the Formula (1) can exist in solvated forms,
including solvates of the free peptide or solvates of a salt of the compound, as well as
unsolvated forms. The term “solvate” is used hercin to describe a molecuiar complex
comprising the compound of the invention and onc or morc pharmaccutically acceptable
solvent molccules, for cxample, cthanol. The term “hydrate” is employed when said
solvent 1s water It is to be understood that all polymorphs, including mixtures of different
polymorphs, arc included within the scope of the claimed peptides.

5.2 Pharmaceutical Compositions.

The invention provides a pharmaccutical composition that includes one or more
cyclic peptides of the present invention and a pharmaccutically acceptable carricr. When
formulated with a pharmaceutically acceptable carner, the compound of the invention may
be present in the pharmaccutical composition in a concentration from 0.1 to 99.5%, such as
from 0.5 to 95%, by weight of the total composition. The choice of carricr 1s within the
knowledge of a person skilled in the art and depends on, for instance, the mode of
administration, the dosage form, and the physical propertics of the active compound, such
as solubility and stabihity. The term “carricer” as uscd herein relates to a therapeutically
inactive ingredient. The dosage form may be a solid, semi-solid or liquid system. The
formulation may be an immediate and/or modificd releasc, including delayed-, sustained-,
pulscd-, controlled-, targeted and programmed release formulation.

The carricr may be a hquid formulation, and is preferably a buffered, isotonic,
aqucous solution. Pharmaccutically acceplable carricrs also include excipients, such as
dilucnts, carricrs and the like, and additives, such as stabilizing agents, preservatives,

solubilizing agents, buffers and the like, as hercafter described.
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The cyclic peptide compositions of the present invention may be formulated or
compounded into pharmaccutical compositions that include at least onc cyclic peptide of
the present invention logether with one or more pharmaccutically acceplable carricrs,
including excipicnts, such as diluents, carricrs and the like, and additives, such as
stabilizing agents, prescrvatives, solubilizing agents, buffers and the hke, as may be
desired. Formulation cxcipicnts may include polyvinylpyrrolidone, gelatin, hydroxy
propyl ccllulose (HPC), acacia, polyethylenc glycol, mannitol, sodium chloride and sodium
citrate. Forinjcction or other liquid administration formulations, water containing at least
one or more buffering constituents is preferred, and stabilizing agents, preservatives and
solubilizing agents may also be employed. For solid administration formulations, any of a
variety of thickening, filicr, bulking and carrier additives may be employed, such as
starches, sugars, ccliulose derivatives, fatty acids and the like. For topical administration
formulations, any of a varicty of crecams, oi_lJl}ncnts, gels, lotions and the like may be
cmployed. For most pharmaccutical formulations, non-active ingredients will constitute
the greater part, by weight or volume, of the prepafﬁtion. For pharmaccutical formulations,
it is also contemplaied that any of a variely of measured-relcase, slow-relcase or sustained-
release formulations and additives may be employed, so that the dosage may be formulated
so as to provide delivery of a peptide of the present invention over a period of time.

In general, the actual quantity of cyclic peptides of the present invention
administcred to a patient will vary between fairly wide ranges depending on the mode of
administration, the formulation used, and the responsc desired.

In practical use, the cyclic peptides of the invention can be combined as the active
ingredient in an admixiure with a pharmaccuiical carrier according to conventional
pharmaceutical compounding tcchniques. The carricr may take a wide varicty of forms
depending on the form of preparation desired for administration, for examplc, oral,
parcnteral (including intravenous), urethral, vaginéi, nasal, buccal, sublingual, or the like.
In preparing the compositions for oral dosage form, any of the usual pharmaceutical media
may be cmployed, such as, for cxample, water, glycols, oils, alcohols, flavoring agents,
prescrvatives, coloring agents and the likce in the casc of oral liquid preparations such as,
for cxample, suspensions, elixirs and solutions; or carriers such as starchcs, sugars,

microcrystalline cellulose, dilucnts, granulating agents, lubricants, binders, disintcgrating
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agents and the like in the case of oral solid preparations such as, for example, powders,
hard and soft capsulcs and tablets.

Becausc of their case of administration, tablets and capsules represcent an
advantageous oral dosage unit form. 1f desired, tablets may be coated by standard aqucous
or non-aqucous techniques. The amount of active peptide in such therapeutically uscful
compositions is such that an cffective dosage will be obtained. In another dosage unit
form, sublingual consiructs may be cmployed, such as sheets, wafers, tablets or the like.

The tablets, pills, capsules, and the like may also contain a binder such as povidonc,
gum tragacanth, acacia, comn starch or gelatin; diluents; fillers such as microcrystailine
ccllulosc; excipients such as dicatcium phosphate; a disintegrating agent such as com
starch, potato starch or alginic acid; prcscr?ativcs; colorants; a lubricant such as
magnesium stearatc; and a sweetening agent such as sucrose, lactosc or saccharin. When a
dosage unit form is a capsule, it may contain, in addition to matcrials of the above type, a
liquid carricr such as fatty oil. Various other materials may be utilized as coatings or to
modify the physical form of the dosage unit. For instance, tablets may be coated with
shellac, sugar or both. A syrup or clixir may contain, in addition to the active ingredient,
sucrosc as a swectening agent, methyl and propylparabens as preservatives, a dyc and a
ftavoring such as cherry or orange flavor.

If formuiated for oral delivery, the peptide is preferably formulated and made such
that it is encased in an enteric protectant, more preferably such that it is not relcased until
the tablet or capsulc has transited the stomach, and optionally has further transiicd a
portion of the small micstine. In the context of this application it will be understood that
the term enteric coating or material refers 1o a coating or matcrial that will pass through the
stomach essentially intact but will disintegrate aficr passing through the stomach to releasc
the active drug substance. Materials that may be used includes cellulose acctate phthalate,
hydroxypropylmethyl-ethylcellulose succinate, hydroxypropylmethylceliulose phthalate,
polyvinyl acctate phthalate, and methacrylic acid-methyl methacrylate copolymer. The
cnteric coating employed promotes dissolution of the dosage form primarily at a sitc
outsidc the stomach, and may be sclected such that the enteric coating dissolves at a pll of
approximaltcly at lcast 5.5, morc preferable at a2 pH of from about 6.0 to about 8.0.

Any of a varicty of permcation enhancers may be employed, to increase uptake in

the intestines upon dissolution of the enicric coating. In onc aspect, permeation enhancers
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increasc cither paracellular or transcellular transport systems. Represcntative, non-limiting
cxamples of such permeation enhancers include calcium chelators, bile salts (such as
sodium cholatc), and fatty acids. In some embodiments, peptides or polypeptides that act
as substratcs for intcstinal proteases are further added Cyclic peptides may also be
administered parcnterally. Solutions or suspensions of these active peptides may for
instance be prepared in water mixed with for instance hydroxy-propylccliulosc.
Dispersions can also be prepared in glycerol, Hquid polyethylene glycols and mixturcs
thercof in oils. These preparations may optionally contain a preservative to prevent the
growih of microorganisms.

The pharmaccutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporancous preparation of sterile
injcctable solutions or dispersions. In all cases, the form must be sterile and must be fluid
to the exient that it may be administered by syringe. The form must be stable under the
conditions of manufacture and storage and must ‘bc‘ preserved against the contaminating
action of microorganisms such as bactcria and fungi. The carricr can be a solvent or
dispersion medium containing, for example, waicf, cthanol, a palyo!, for example glyccrol,
propylenc glycol or liquid polyethylene glycol, suitable mixtures thereof, and vegetable
oils.

The cyclic peptides of the present invention may be therapeutically applicd by
mcans of nasal administration. By "nasal administration" is meant any form of intranasal
administration of any of the cyclic peptides of the present invention. The peptides may be
in an aqueous solution, such as a solution including saiinc, citrate or other common
cxcipients or prescrvatives. The peptides may also be in a dry or powder formulation.

I in an aqueous solution, the cyclic peptides may be appropriately buffered by
means of saling, acctate, phosphaie, citrate, acetatc or other buffering agents, which may be
at any physiologically acceptable pH, such as from about pH 4 to about pH 7. A
combination of buffering agents may also be employed, such as phosphate buffered saline,
a salinc and acctatc buffcr, and the like. In the casc of saline, a 0.9% salinc solution may
be cmployed. In the casc of acctate, phosphate, citrate, and the like, a 50 mM solution may
be cmployed. In addition to buffering agents, a suitable preservative may be employed, to
prevent or limit bacteria and other microbial growth. Onc such prescrvative that may be

cmployed is 0.05% benzalkonium chioride.

10
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In an alternative cmbodiment, cyclic peptides of the present invention may be
administcred dircctly into the lung. Intrapulmonary administration may be performed by
means of a metered dosc inhaler, a device allowing sclf-administration of a metered bolus
of a peptide of the present invention when actuated by a patient during inspiration. Any of
a varicty of different techniques may be used to make dry powder microparticles, including
but not limited to micro-milling, spray drying and a quick frecze acrosol followed by
lyophilization.

The cyclic peptides of the present invention may be therapeutically administered by
means of an injection of a sustained release formulation. In general, any of a number of

injectable and biocrodible polymers may be employed in a sustained release injectable

formulation. Altcmatively other sustained release formulations may be employed,
including formulations permitting subcutancous injcction, which other formulations may
include one or morc of nano/microspheres, liposomes, cmulsions (such as water-in-oi)
cmulsions), gels, insoluble salts or suspensions in oil The formulation may be such that an
injcction 1s required on a daily, weekly, monthly or other periodic basis, depending on the
concentration and amount of cyclic peptide, the sustained rclease rate of the matcrials
employed, and other factors known to those of skill in the art.

53  Routes of Administration.

If a composition including onc or more peptides of the present invention is
administered by injection, the injection may be intravenous, subcutancous, intramuscular,

intraperitoncal or other means known in the an. .

The peptides of the present invention may be formulated by any means known in the
art, including but not limiicd to formulation as tablets, capsulcs, caplcts, suspensions,
powders, lyophilized preparations, suppositorics, ocular drops, skin patches, oral solubic
formulations, sprays, acrosols and the like, and may be mixed and formulated with buffers,
binders, cxcipicnts, stabilizers, anti-oxidants and other agents known in the art. In general,
any roulc of administration by which the peptides of invention are introduced across an
cpidermal layer of cells may be employed. Administration means may thus include
administration through mucous membranes, buccal administration, oral administration,
dermal administration, inhalation adminisiration, nasal administration, urcthral

administration, vaginal administration, and the like.
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5.4  Therapecutically Effective Amount.

In general, the actual quantity of cyclic peptide of the present invention
administered to a patient will vary between fairly wide ranges depending upon the modce of
administration, the paticnt (mcluding weight, scx, health condition and diet), the

s formutation uscd, and the response desired. The dosage for treatment 1s administration, by
any of the forcgoing means or any other mcans known in the art, of an amount sufficient to
bring about the desired therapeutic effect. The cyclic peptides of the present invention are
highly active. For example, the cyclic peptide can be administered (as a single dose or in
divided daily doscs) at about 0.1, 0.5, 1, 5, 50, 100, 500, 1000 or 5000 ng/kg body weight,

o depending on the specific peptide sclected, the desired therapeutic response, the route of
administration, the formulation and other factors known to thosc of skill in the art.

6.0  Peptides of the Present Invention.

In onc aspeet, the present invention rclates to a cyclic peptide of the structural

Formula (I);

Iz
O
I

HN
H NH (N

including all cnantiomers, stcreoisomers or diastercoisomers thereof, or a pharmaceutically

acceplable salt of any of the foregoing,

wherein:
Ry is -NH-C(=0}- or -C(=0)-NH-;
20 Rj is -H or -CHs-, and if Ry is -CH,- forms with R; a pyrrolidine ring, the

pyrrolidine ring optionally substituted with -OH;
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R is ~(CH3)z- if Ry 15 -CH;-, and otherwise Ry is selected from

OH ?, 0 o)
w z ’ w
CH, , 0 , CH, ,
F4
A Fo )\
T
3
r ~ NH

Raa, Rap an’d R are cach independently selected from hydrogen, halo, (C;-
Cip)alkyl-halo, (C,-Cp)alkyl-dihalo, (Cy-C)p)alkyl-trihalo, (Ci-Co)alkyl, (C;-Cio)alkoxy,
(C-Cyo)alkylthio, aryl, aryloxy, nitro, nitrile, sulfonamide, amino, monosubstituted amino,
5 disubstituted amino, hydroxy, carboxy, or alkoxy-carbonyl, on the proviso that at lcast onc
of Raa, Rap and R 18 not hydrogen;
Rs 15 -OH or -N({RgXRab);
Rga and Rgyp are cach independently H or a C, to Cy lincar, branched or cyclic
alkyl chain;
10 R7is -11 or -C(=0)-NlIy;
w is in ¢cach instance independently 0 to 5;
xi1s lto5;
yis 1 to 5; and
z 15 in cach instance independently 1 1o 5.
15 In another aspect, the present invention relates to a cychic peptide of Formula (1)

which is of formula (11):
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O NH H
H N
"
Ria Re: 0 i o
Rap ?NH
HN§<
NH, (“)

or a pharmaccutically acceptable salt thereof.
In another aspect, the present invention refates to a cyclic peptide of Formula (I)
which is of Formula (IIT): "
NH

HZN—QN .
H &—CH3

N

H

%)
0O NH
0
R
R;'"'L N Rs
0% “NH Hj Y
H N/
N
R4n — R4c0 :.'" 0
\ | / ?
Ray NH
HN’(
NH, (1

or a pharmaccutically acceptablce salt thereof.
in onc aspect, the invention provides a cyelic heptapeptide which contains a core

scquence derived from His-Phe-Arg-Trp within the cyclic portion, and where the amino

oY
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acid in the first position is Arg and is outside the cyclic portion, Without being bound by
any thcory, the Arg residue is believed to largely contribute to the low activity at MCI-R.
Further, the core sequence in the peptides of Formula 1 includes a substituted D-Phe.
Without being bound by any theory, it is believed that the intrinsic activity may be lowered
whilc substantially maintaining potency by using substituted D-Phe in peptides in
accordance with the invention. The peptide called Ref Ex 1 (including unsubstituted D-
Phe) in Table 1 can be comparced with onc or more of Examples 1-5, 9-11, 17, 26 and 27.

It may be noted that Table | includes mean valucs.

Table 1
0.1 ng/mL Doxycycline
Ki ECsq Intrinsic
(nivl) (nM) activity (%)
RefEx 1 Ac-Arg-cyclo(Glu-Dab-D-Phe-Arg- 0.65 0.33 94
Trp-Orn)-Nl11;
RefEx 2 Ac-Arg-cyclo(Glu-Dab-D-Phe-Arg- 8 3.0 92
Trp-Orn)-OH

In a furthcr cmbodiment of the invention, there are provided peptides according to
IFormula (1), and in particular Formula (I1) or (111}, wherein onc or morc of Ra,, Rap and Rae
arc cach independently selected from hydrogen, halo, (C;-Cig)alkyl-halo, (C-Cyo)alkyl-
dihalo, (C,-Cip)alkyl-trihalo, (C)-Cig)alkyl, (C-Cip)alkoxy, phenyl, nitro, nitrile, amino or
hydroxy, on thc proviso that at lcast one of Ry, Ra, and Ry, 18 not hydrogen.

in a further cmbodiment of the invention, there arce provided peptides according to
Formula (1), and in particular Formula (II) or (111}, whercein onc or morc of Ry, Rgp, and Ry,
arc cach independently sclected from hydrogen, halo, (Ci-Cy)alkyl-halo, (C;-Ca)alkyl-
dihalo, (Cy-Cy)alkyl-trihalo, (Cy-Ca)alkyl, (C,-Cs)atkoxy, phenyl, nitro, nitrile, amino or
hydroxy, on the proviso that at lcast onc of R4y, Rap and Rac 1s not hydrogen.

In a further cmbodiment of the invention, there are provided peptides according o
Formula (1), and in particular Formula (11) or (111), wherein onc or more of Raa, Ry and Rag
arc cach independently sclected from

fluoro, chloro, —OH
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——oH, —Oo—CH,
CH, F
—écr{a @ ‘é*‘
CH, ’ F,
—NH, N or Ny

In a furthcr embodiment of the invention, there arc provided peptides according to
Formula (1), and in particular Formula (11} or (111, wherein onc or more of Raq, Ray and Rae
arc cach independently sclected from hydrogen, halo, (Ci-Ca)alkyl-halo, (C-Cyalkyl-
s dihalo, (C;-Ca)alkyl-trihalo, (C,-Cy)alkyl, (Ci-Cq)alkoxy, mitro, nitrile, amino or hydroxy,
on the proviso that at Icast one of Ray, Rap and Ry 18 not hydrogen.
in a further embodiment of the invention, there arc provided peptides according to
Formula (1), and in particular Formula (1) or (111), wherein one or more of Ra,, Ray and Rac

arc cach independentty sclceted from

fluoro, chloro, —OH
—CH, —O0—CH,
CH, F —NH,
—-écH3 —éF ,
CH, k.
—NG, or /\%‘N
10 In a further embodiment of the invention, thérc arc provided peptides according to

Formula (1), and in particular Formula (11) or (111), wherein Ry, 1s sclected from

fluoro, chloro, OH
—~——CH, —O0—CH,
CH, Fo ——NH,
—écm —<‘ F '
CH, F
— =
2 or AN.

and R4, and R, arc cach H.

In a furthcr cmbodiment of the invention, there arc provided peptides according to

Formula (1), and in particular Formula (IT) or (IIT), wherein Ry, is selected from -C=N or

W
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—F, and Ry, and Ry are cach H.

In a particular embodiment of the invention, there are provided peptides according
1o Formula (1), and in particular Formula (1) or (1ll), wherein Ry, is in the 4 position and is
-C=N and Ryp and Ry are cach H.

In another particular embodiment of the invention, there arc provided peptides
according to Formula (1), and in particular Formula (11) or (111), wherein Ry, is in the 4
position and 1s -F and R4, and R4 arc each 11.

The peptides encompassed within Formula (1) contain one or more asymmetric
clements such as stercogenic centers, stercogenic axes and the like, so that the peptides
cncompassed within Formula (1) can cxist in different stercoisomeric forms. For both
specific and generically described peptides, including the peptides cncompassed within
Formula (1), all forms of isomers at all chiral or other 1someric centers, including
cnantiomers and diastercomers, arc intended to be covered herein. The peptides of the
invention cach include multiple chiral centers, and may be uscd as a racemic mixture or an
cnantiomerically enriched mixture, in addition 1o usc of the peptides of the invention in
cnantiopurc preparations. Typically, the peptides of the invention will be synthesized with
the usc of chirally purc reagents, such as specified L- or D-amino acids, using rcagents,
conditions and methods such that cnantiomeric purity is maintained, but it is possible and
contemplated that racemic mixtures may be made. Such racemic mixturcs may optionally
be separated using well-known techniques and an individual cnantiomer may be used
alone. In cases and under specific conditions of temperature, solvents and pH whercin
peptides may exist in tautomeric forms, cach tautomeric form is contemplated as being
included within this invention whether existing in cquilibrium or predominantly in one
form. Thus a singlc cnantiomer of a peptide of Formula (1), which is an optically active
form, can be obtained by asymmetric synthesis, synthesis from optically pure precursors,
or by rcsolution of the racemates.

The peptides of formulas (11) and (111) arc specific stercoisomeric forms of the
peptides of Formula (1), but the invention should not be construcd as being limited to the
siercoisomceric forms encompassed by formulas (11) and (1H).

The invention is further intended to include prodrugs of the present peptides, which
on administration undergo chemical conversion by metabolic processes before becoming

active pharmacological peptides. In general, such prodrugs will be functional derivatives of
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the present peptides, which arc readily convertible in vivo into a peptide of Formula (1).
Prodrugs arc any covalenily bonded compounds, which release the active parent peptide
drug of Formula (I) in vivo. Conventional procedures for the sclection and preparation of
suitable prodrug derivatives arc described, for cxample, in "Design of Prodrugs”, cd. H.
Bundgaard, Elscvicr, 1985, Typical cxamples of prodrugs have biologically labile
protecting groups on a functional moiety, such as for example by csterification of
hydroxyl, carboxyl or amino functions. Thus by wéy of examplc and not limitation, a
prodrug includes peptides of Formula (1) wherein an ester prodrug form is employced, such
as, for example, lower alkyl csters of the R group of Formula (1), such as where R is =OH,
which lower alkyl esters may include from 1-8 carbons in an alkyl radical or aralkyl esters
which have 6-12 carbons in an aralkyl radical. Broadly spcaking, prodrugs include
compounds that can be oxidized, reduced, aminated, dcaminated, hydroxylated,
dehydroxylated, hydrolyzed, dchydrolyzed, alkylated, dealkylated, acylated, deacylated,
phosphorylated or dephosphorylated to produce an active parent peptide drug of Formula
(D) n vivo.

Certain modifications of peptides of Formula I may be made in order to enhance the
half-life of the peptide (sce G. Pasuta and F. M. 'Vc-;roncsc (2007) “Polymer-drug
conjugation, recent achicvements and general stratzégics” Progress in Polymer Science 32
(8-9): 933-961).

The subject invention also includes peptides which arc identical to those recited in
Formula (1), but for the fact that onc or more atoms depicted in Formula (1) are replaced by
an atom having an alomic mass or mass number different from the atomic mass or mass
number usually found in nature. Examples of isotopes that can be incorporated into
peptides of the invention include isotopes of hydrogen, carbon, nitrogen and oxygen, such
as M, *H, Pc, "C, PN, 0 and 70, respectively. Peptides of the present invention and
pharmaccutically acceptable salts or solvates of said peptides which contain the
aforcmentioned isotopes and/or other isotopes of other atoms arc within the scope of this
invention. Certain isotopically-labeled peptides of the present invention, for example those
into which radioactive isotopcs such as *F and '*C are incorporatcd, may have usc in a
varicty of assays, such as in drug and/or substrate tissuc distribution assays. Substitution
with heavicr isotopcs, such as substitution of onc or more hydrogen atoms with deuterium

(*H1), can provide pharmacological advantages in some instanccs, including increased
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mctabolic stability. Isotopically labcled peptides of Formula (1) can gencralty be prepared
by substituting an isotopically labcled rcagent for & non-isotopically labeled reagent.

In onc ecmbodiment of the peptides according to Formula (1), and in particular
Formula (11) or (111}, R; is -C(=0)-NlI-, x is 2 and y is 3.

In another embodiment of the peptides according to Formula (1), and in particular
Formula (I1} or (111}, R; is -C(=0)-Nll-, x is  and y is 4.

In another embodiment of the peptides according to Formula (1), and in particular
Formula (I1) or (111), R, 18 -NH-C(=0)-, x is 3 and y is 2.

In still another cmbodiment of the peptides according to the Formula (1), and in
particular Formula (11) or (I11), Ry is -NH-C(=-0)-, x is 4 and y is 1.

In a particular cmbodiment of the peptides according to the Formula (1), and in
particular Formula (11) or (111, R, is -C(=0)-NH-, x is 2 and y 1s 3, or altcrnatively R, is
-NU-C(=0)-, x 1s 3 and y is 2. Morc specifically, R, is -C(--O)-NIi-, x is 2 and y is 3. It has
surprisingly and uncxpectedly been found that peptides according to the invention having a
lactam bridge wherein the amide bond 1 positioned by means of the side chain of Glu (at
the N-terminus end of the cyclic portion) and the side chain of Orn (at the C-terminus cnd
of the cyclic portion) generally provides improved potency as determined by ECsg, in
particular in the herein described low densily hMC4-R system, compared to peptides
wherein the amide bond is positioned by means of the side chains of Asp and Lys, but
which arc otherwise identical. This discovery 18 contrary to asscrtions in the prior art that
the location and direction of an amide bond in the lactam bridge of melanocortin receptor
specific peptides 1s of little importance for activity and docs not interact with receptors.
Sce, for cxample, Bednarck MA ct al,, Potent and sclective peptide agonists of a-
melanotropin action at human melanocortin receptor 4: their synthesis and biological
cvaluation in vitro. Biochem. Biophys. Res. Comm. 286:641-645 (2001).

In an cmbodiment of the peptides according to IFormula (1), and in particular
Formula (I1) or (111), Rj1s -l or -CH,-, and if Ry 1s -CHa- forms with R; a pyrrolidine ring,
the pyrrolidine ring optionaily substituted with -Ol11;

Rj 18 <(CHy)s- if R5 18 -Cll;-, and otherwisce Ry is sclected from
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wherein w is in cach instance independently selected from 0 to 5, and

7 is in cach instance independently sclected from 1 1o S.

In an embodiment of the peptides according to Formula (1), and in particular
Formula (I1) or (1IN, Ry is -H or -CH,-, and if R, is -CH;- forms with R; a pyrrolidine ring,
the pyrrolidine ring optionally substituted with -OH;

Rz is -(CHj)s- if Ry 18 -CHp-, and otherwisc R; is sclected from

A
/H~i

/HT/ .

/W:/NH

N
wherein w is in cach instance independently sclected from 0 to 5, and
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z is in cach instance independently sclected from ! to 5.

In an cmbodiment of the peptides according to Formula (1), and in particular
Formula (IT) or (111), Ry 1s H.

In an embodiment of the peptides according to Formula (1), and in particular
Formula (11} or (11T), Ry is H or -CHz-, and if Ry is -CH,- forms with R; a pyrrolidine ring,
the pyrrolidine ring optionally substituted with -OH; and

Rz is -(Cllp)z- if Ry is -Cl1,-, and otherwisc Ra is sclected from

CH,

o 0
—CH, —<cr|:i O \)LOH | /\)LOH,

+ L] *

CH

H H
/\/N\WCHS \/\/N NH, \/\S/CH3
Z 3\\0
NH or O

Without being bound by any theory, replacing His by a non-aromatic amino acid, in
particular a non-polar, small aliphatic amino acid, such as Pro or Ala, or a polar uncharged
or charged amino acid, such as Lys, Asp, Gin and Asn, is believed to contribute to
attenuation of blood pressurc cffcets. Thus, the His position in the core scquence may for
instance be replaced by Dab, Dab(Acctyl), Scr, Mct(O), Mcl(O3), Thr, Hyp, Gln, Pro, Ala,
Asn, Cit, Orn, Dap, Lys, or Arg, in particular Pro, Asn or Gln.

Thus, in a further embodiment of the invention, there arc provided peptides of
Formula (1), in particular of Formula (II) or (I11), wherein Ry s -H or -Cl,-, and if Rz 18
-CH;- forms with Rz a pyrrolidine ring, the pyrrolidine ring optionally substituted with

-O1; and Ra 18 ~(CHz)p- 1if Ry 18 -CHgp-, and otherwisce Rz 1s sclected from
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NH
WCHa’ : /k")-z\;\—ll NH,
i o, Aho
O CH OoH
% ’ CH,
’/,fﬂj;\II,,fNHz ,,,f~jar1,,,»CHa
© or CH;

whercin w 1s 1n cach instance independently sclcctc’d from 0 to 5, and
7 18 in cach instance independently selected from 1 to 5.
In a further embodiment of the invention, there are provided peptides of Formula
(1), in particular of Formula (IT) or (I), whercin R; is -H or -CHs-, and if Ry is
s -CHy- forms with Rz a pyrrolidine ring, the pyn’ol.idine ring optionally substituted with

-OH; and Rs 18 -(CH3),- 1f Ry is -CH,-, and otherwise R 1s sclected from

NH
: B
z H NH?_

CH,
‘/{,~%z_ﬁ,JLHCH3 ’”fﬁjE‘OH ’”{ﬁ722§§:’CH3

0
; 0" o
H *
OH NH, CH,
w z W k
CH, 0 or CH, .

wherein w is in cach instance independently selected from 0 to 5, and
z 18 in cach instance independently selected from 1 to 5.
In a particular cmhodiment of the invention, there are provided peptides of Formula
1 (D, in particular of Formula (I1) or (111), wherein Rj is -H or -CHz-, and if Ry is -CHj-
forms wiith R3 a pyrrolidine ring, the pyrrolidine ring optionally substituted with -Ol1; and

Rj is -(CHy);- if Ry is -CH;-, and otherwise Ry is selected from
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*

NH
NH
d z 2 /(’\)z\H NH2

O O

/{’“)?QJ\NHZ /(A}?HJLCHS /MZ\OH’

L] ?

il CH OH
S e 3
/(/\)? “CH, /f,\);\//s\\o /f’jw\r

E
CH, or

wherein w s in cac]; instance independently selected from 0 to 5, in particular ¢ to
2, such as 0, and
z 18 in cach instance independently sclected from | to 5, in particular 1 to 4.
In a further particular cmbodiment of the invention, there are provided peptides of
s Formula (1), in particular of Formula (I1) or (I111), wherein Ry is -1 or -Cll3-, and if Ry is
-Cl1;- forms with Rz a pyrrolidine ring, the pyrrolidine ring optionally substituted with
-0OH; and

Rz 18 -(CH,),- if Ry 18 -CHs-, and otherwise Ry is sclected from

NH
I
. /(’4}Z\NH2’ Ay .
) ,
CH
Ay, Z

s (o] O

/t’\)\’./OH WNH?
w z )
M or o :

wherein w s 1n cach instance independently sclected from 0 to 5, in particular 0 to
w2, such as 0, and

z 18 in cach instance independently selected from 1 to 5, in particular 1 to 4.




WO 2010/144038 PCT/SE2010/0506206

52

In further embodiments of the peptides according to Formula (1), and in particular
Formula (11 or (111, Ry is H or -CH,-, and if Ry is -CH,- forms with Rz a pyrrolidine ring,
the pyrrolidine ring optionally substituted with -OH; and

R; is sclected from

_<CH3
3 E 5 L] 3
NH2
PN /\/\\/NH /\I-(
NH, 2 Q
H H
\/\H/NH?_ /'\/N\”/GH3 \/\\/N\”/NH2
) O b NH ) Or

\/\ /CHIl

PARENS

0 O

In another cmbodiment of the invention, there are provided peptides of Formula (1),

1o in particular of Formula (IT) or (111}, wherein Ry is H and Rs is selected from
WNHZ \/\”/NH?_
0 o o

In another cmbodiment of the invention, there arc provided peptides of Formula (1),

r

in particular of Formula (IT) or (1T), wherein Ry 18 H and Rs is sclecied from

/\NH? /‘\/NH? /\/\NHZ

; or
NS
In another embodiment of the invention, there are provided peptides of Formula (1),
and in particular Formula (113 or (111), whercin R;g‘is -CHj- and Rais -(CHy)z-, Ry and R,
together forming an unsubstituted pyrrolidine ring.
In still another cmbodiment of the invention, there arc provided peptides of
20  Formula (1), and 1n particular Formula (I1) or (I1I), wherein Ry is -CHs- and Ra1s -(CHj)a-,
R and R; together forming an pyrrolidine ring substituted with —OH. In a further
cmbodiment of the peptides according to Formula (1), and in pariicular Formufa (11) or

(11D, Rs is =NI1; or —OH.



W) 2010/144038 PCT/SE2010/0500626

53

In a specific embodiment of the peptides according to Formula (1), and in particular
Formula (11) or (111), Rs is —=NH,.
Ong¢ or more of the above embodiments may be combined to provide further
specific embodiments of the peptides according to the invention.
5 ‘Thus, in a particular cmbodiment of the invention, there are provided peptides
according to Formula (1), in particular Formula (11} or (I1T1), wherein
Ry is -C(=0)-NH-, x is 2 and vy is 3;,
Rz is -1 or -CH;-, and if R, 1s -CH»- forms with R; a pyrrolidine ring, the
pyrrolidine ring optionally substituted with -OH;
10 Rs is -(CH3)a- if R 1s -CH,-, and otherwisc R; 18 selected from .

NH
—CH
3 /HZ\NHZ /ﬁz\H/U\NH,_

2

0
CH

) 1

OH /(’\)TNHZ
w z

CH, or O ’
w 1s In each instance independently sclected from 0 1o 5

3

z 1s in cach instance independently selected from 1 to 5;

one or morc of Ras, Rap and Ry are cach independently selected from

fluoro, chloro, ——OH
CH, —O0—CH,
CH, F —NH,
‘éck{:3 4%[: »
CH, F,
_ ’ N
NO, Ry
and
15 Rs is =NH; or ~Ol1.

Some specific peptides of the invention are onc or more of the following;
Ac-Arg-cvelo(Glu-Dab-D-Phe(2-Cl)- Arg-Trp-Orn)-NH; (SEQ 11D NO:6);
Ac-Arg-cyclo(Glu-Dab-D-Phe(3-Cl)- Arg-Trp-Orn)-NH, (SEQ 1D NO:7);
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Ac-Arg-cyclo(Glu-Dab-1-Phe(4-C)-Arg-Trp-Orn)-NIH; (SEQ 1D NO:8);
Ac-Arg-cyclo(Glu-Dab-D-Phe(2,4-diCl)-Arg-1rp-Omm)-NH, (SEQ 1D NO:9);
Ac-Arg-cyclo(Glu-Dab-D-Phe(3,4-diCl)- Arg-Trp-Om)-NH; (SEQ 113 NO:10);
Ac-Arg-cyelo(Glu-Dab-D-Phe(3-CN)-Arg-Trp-Om)-NH; (SEQ 1D NO:11);
Ac-Arg-cvelo(Glu-Dab-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 11D NO:12);
Ac-Arg-cvelo{Glu-Dab-D-Tyr-Arg-Trp-Om)-NH, (SEQ 1D NO:13);
Ac-Arg-cyvelo(Glu-Dab-D-Phe(2-F)-Arg-Tm-Orn)-NH; (SEQ ID NO:14),
Ac-Arg-cycio(Glu-Dab-D-Phe(3-F)-Arg-Trp-Orn)-NH; (SEQ [D NO:15);
Ac-Arg-cvelo(Glu-Dab-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ ID NO:16);
Ac-Arg-cyelo(Glu-Dab-D-Phe(2-CN)-Arg-Trp-Orn)-NH, (SEQ 1D NO:17);
Ac-Arg-cyelo(Glu-Dab-D-Phe(2-CF3)-Arg-Trp-Om)-NH; (SEQ 1D NO:18);
Ac-Arg-cvelo(Glu-Dab-D-Phe(3-CFi)-Arg-Trp-Om)-NH, (SEQ D NO:19};
Ac-Arg-cyelo(Glu-Dab-D-Phe(4-Me)-Arg-Trp-Om)-NH, (SEQ 1D NO:20);
Ac-Arg-cyelo(Glu-Dab-D-Phe(4-OMe)-Arg-Trp-Orn)-NI, (SEQ 1D NO:21);
Ac-Arg-cyelo(Glu-Dab-D-Phe( 3,5-diF)-Arg-'I’rp-Om)-NI-I.g (SEQ 1D NO:22);
Ac-Arg-r;j:cfo(Giu-l)ab-l)-].’hc(2-Me)-Arg;'l‘rp-Oln)-N‘l:Ig (SEQ 1D NQ:23);
Ac-Arg-cyclo(Glu-Dab-D-Phe(3-Me)-Arg-Trp-Orn)-NH, (SEQ 1D NO:24);
Ac-Arg-cvelo{Glu-Dab-D-Phe(4-CFy)-Arg-Trp-Om)-NH, (SEQ 1D NO:25),
Ac-Arg-cyelo(Glu-Dab-D-Phe(2,4-diMe)-Arg-Trp-Orn)-NH, (SEQ 1D NO:26);
Ac-Arg-cyelo{Glu-Dab-D-Phe(2-NO;)-Arg-Trp-Orn-NH, (SEQ 11D NO:27);
Ac-Arg-cyelo(Glu-Dab-D-Phe(3-NO,)-Arg-Trp-Orn)-NI; (SEQ 11D NO:28);
Ac-Arg-cyelo(Glu-Dab-D-Phe(4-NO;)-Arg-Trp-Om)-NIH; (SEQ 1D NO:29);
Ac-Arg-cvelo(Glu-Dab-D-Phe(3,4-diOMe)-Arg-Trp-Orn)-NH; (SEQ 11D NO:30);
Ac-Arg-cpelo(Glu-Dab-D-Phe(3,4-diF)-Arg-Trp-Orn)-NIH, (SEQ 1D NO:31),;
Ac-Arg-cyclo{Glu-Dab-D-Phe(3,4,5-triF)-Arg-Trp-Om)-NH; (SEQ 1D NO:32),
Ac-Arg—cyalo(Glu—Dab-D-Phe(4-N'E-lg)-Afg-'_l‘rp-Om)-N[-l;g (SEQ 1D NQ:33);
Ac-Arg-cycio(Glu-Da'b-D-Phc(r-’l-tBu)-Aré-’I‘rp-Om)—NI-Ig (SEQ 1D NO:35),
Ac-Arg-cvelo{Glu-Ser-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D N(O:36);
Ac-Arg-cvelo(Glu-Thr-D-Phe(2-Cl)-Arg-Tep-Orn)-NH; (SEQ 1D NO:37);
Ac-Arg-cyelo(Glu-Hyp-D-Phe(2-Cl-Arg-Trp-Orn)-NH; (SEQ 1D NO:38);
Ac-Arg-cvelo(Glu-GIn-D-Phe(2-C)-Arg-Trp-Orm)-NH, (SEQ 1D NO:39);
Ac-Arg-cvelo(Glu-Scr-D-Phe(3-Ch)-Arg-Trp-Orn)-NH; (SEQ 11D NO:40),
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Ac-Arg-cvelo(Glu-Thr-D-Phe(3-Cl)-Arg-Trp-Ormn)-NHz (SEQ 11) NO:41);
Ac-Arg-cyclo(Glu-Hyp-D-Phe(3-Cl)-Arg-Trp-Orn)-NH; (SEQ TD NO:42),
Ac-Arg-cyelo(Glu-Gln-D-Phe(3-Cl)-Arg-Trp-Orn)-Ni; (SEQ 1D NO:43);
Ac-Arg-cyvelo(Glu-Pro-D-Phe(4-CN)-Arg-Trp-Orn)-N1; (SEQ 1D NO:44);
Ac-Arg-cyelo(Glu-Hyp-D-Phe(4-CNY-Arg-Trp-Orn)-NH; (SEQ 1D N(:45);
Ac-Arg-cvelo(Glu-Ala-1D-Phe(4-CN)-Arg-1rp-Orn)-NH; (SEQ [1D NO:46);
Ac-Arg-cvelo(Glu-Asn-D-Phe(4-CN)-Arg-Tp-Om)-NH; (SEQ 11D NO:48);
Ac-Arg-cyvelo(Glu-Thr-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 113 NO:49);
Ac-Arg-cyvelo(Glu-Ser-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 11D NO:50);
Ac-Arg-cvelo(Glu-Gln-D-Phe(4-CN)-Arp-Trp-Om)-NH; (SEQ 1D NO:51D);
Ac-Arg-cvelo(Glu-Om-D-Phe(2-Cl)- Arg-Trp-Om)-OH (SEQ 1D NO:54),
Ac-Arg-cyelo(Gilu-Orn-1D-Phe(3-Cl)-Arg-Tep-Orn)-OH (SEQ 1D NO:60);
Ac-Arg-cvclo(Glu-Dab(Acctyl)-12-Phe(2-Cl)}-Arg-"Trp-Orn)-NH; (SLQ 1D NO:61),
Ac-Arg-cvelo(Glu-Ser-D-Phe(2-F)-Arg-Trp-Orn)-NI1; (SLEQ 1D NO.63);
Ac-Arg-cyelo(Glu-Gln-D-Phe(2-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:64);
Ac-Arg-cyclo(Glu-Hyp-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:65);
Ac-Arg-cyclo(Glu-Dap-D-Phe(3-CI)-Arg-Trp-Orn)-N1i; (SEQ 11D NO:66),
Ac-Arg-cyclo(Glu-Dap-D-Phe(2-Ch-Arg-Trp-Orn)-NH; (SEQ 1D NO:67);
Ac-Arg-cyclo(Glu-Hyp-D-Phe(2-19)-Arg-Trp-Orn)-N11; (SEQ 11D NO:69);
Ac-Arg-cyclo(Glu-Ser-D-Phe(4-F)- Arg-Trp-Orn)-NH, (SEQ 1D NO:70);
Ac-Arg-cycio(Glu-Pro-D-Phe(2-F)-Arg-Trp-Ormn)-NH; (SEQ 1D NO:71),
Ac-Arg-cyclo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Orn)}-NH; (SEQ 1D NO:72),
Ac-Arg-cvelo(Glu-Mct(O;)-D-Phe(4-F)-Arg-Trp-Orn)-NI1; (SEQ 1D NO:73);
Ac-Arg-cvelo{Glu-Asn-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ 11D NO:74);
Ac-Arg-cvelo{Glu-Asn-D-Phe(2-Me)-Arg-Trp-Om)-NH, (SEQ 1D NO:78);
Ac-Arg-cvelo(Glu-Asn-D-Phe(3,5-dil)-Arg-Trp-Orn)-NH, (SEQ 1D NO:81);
Ac-Arg-cvein(Glu-Asn-D-Phe(2-Cl)-Arg-Trp-Om)-NH; (SEQ 1D NO:89);
Ac-Arg-cvelo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Om)-Ol1 (SEQ 11D NO:S0);
Ac-Arg-cveio(Glu-Gln-D-Phe(4-CN)-Arg-Trp-Om)-OH (SEQ D NO:S1);
Ac-Arg-cvelo(Glu-Dab-D-Phe(3-OMc)-Arg-Trp-Or)-NH; (SEQ 11D NO:92),
Ac-Arg-cvelo(Glu-Pro-D-Phe(2-Cl)-Arg-Trp-Om)-NI1; (SEQ D NO:93);
Ac-Arg-cvcio(Ghu-GIn-D-Phe(4-I)-Arg-Trp-Om)-NH; (SEQ 1D NO:97),
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Ac-Arg-cyclo(Glu-Asn-D-Phe(3,4,5-triF)-Arg-Trp-Orn)-NH, (SEQ 1D NO:100),
Ac-Arg-cvelo(Glu-Gin-D-Phe(3,4,5-1ril)-Arg-Trp-Omm)-NH, (SEQ 1D NO:102);
Ac-Arg-cyclo(Glu-Arg-D-Phe(3-Cl)-Arg-Trp-Om)-NH; (SEQ 1D NO:104);
Ac-Arg-cyelo(Glu-Lys-1D-Phe(3-Cl)-Arg-Trp-Orn)-NH, (SEQ 1D NO:105);
Ac-Arg-crelo(Glu-Orn-D-Phe(3-Cl)- Arg-Trp-Orn)-NH, (SEQ 1D NO:106)
Ac-Arg-cvelo(Glu-Pro-1-Phe(4-F)-Arg-Trp-Om)-OH (SEQ 11D NO:107);
Ac-Arg-cvelo(Glu-Asp-D-Phe(4-CN)-Arg-Trp-Orn)-NHz (SEQ 1D NO:111),
Ac-Arg-crelo{Glu- Asp-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ D NQO:112);
Ac-Arg-cyelo(Glu-Glu-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 11D NO:113);
Ac-Arg-cyclo{Glu-Glu-D-Phe(4-CN)-Arg-Trp-Om)-OH (SEQ 1D NO:114);
Ac-Arg-cyelo(Glu-Gln-D-Phe(2-Me)-Arg-Trp-Orn)-NH, (SEQ ID NO:115);
Ac—/\rg-cyclo(GIu—Gln-D—'I’hc(2—CF3)-Ar.g-'l'rp-Orn)-N H, (SEQ ID NO:119);
Ac-/\rg-cyc!o((}iu-Asn-l)-.Phc(Z-CF_;)-Arg:'l'rp-Om)—N[-]z (SEQ ID NO:121); 0ora

pharmaccutically acceplable salt of any of the forégoing.

Particularly, the invention relates to:
Ac-Arg-cvelo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Om)-NH, (SEQ 1D NO:48);
Ac-Arg-cvelo(Glu-Asn-D-Phe(4-F)-Arg-Trp-Om)-NH, (SEQ 1D NO:74);
Ac-Arg-cyelo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Om)-OH (SEQ 113 NO:90), or a

pharmaceutically acceptable sait of any of the forcgoing,.

Particularly, the invention also relates to:
Ac-Arg-cvelo{(Glu-GIn-D-Phe(4-CN)-Arg-Trp-Om)-NH; (SEQ 1D NO:51);
Ac-Arg-cvelo(Glu-Gin-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ ID NO:91);
Ac-Arg-cyvelo(Glu-Gln-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ 1D NO:97), or a

pharmaccutically acceptable salt of any of the :forlcgoing.

Particularly, the invention also relates to: |
Ac-Arg-cyclo(Glu-Pro-D-Phe(4-CN)-Arg-Trp-Orn)}-NH, (SEQ 113 NO:44);
Ac- Arg-cyclo((}1u—Pro-D-Phc(4-F)—Arg-"f[‘:rp-()rn)-Nl 1, (SEQ [D NO:72),
Ac-Arg-cyelo(Glu-Pra-D-Phe(4-F)-Arg-Trp-Orn)-OH (SEQ 1D NO:107); or a

pharmaccutically acceptable salt of any of the forcgoing.

Somc further specific peptides of the invention arc:
Ac-Arg-cyclo(Om-Asn-D-Phe(4-F)-Arg-Trp-Glu)-NH, (SEQ 1D NO:75);
Ac-Arg-cyclo(Orn-Asn-D-Phe(2-1F)-Arg-Trp-Glu)-NH; (SEQ 1D NO:76);



20

25

30

WO 2010/144038 PCT/SEZ010/050626

57

Ac-Arg-cyclo{Om-Asn-D-Phe(3-Mc)-Arg-Trp-Glu)-NH; (SEQ 1D NO:77);
Ac-Arg-cyelo(Orn-Asn-D-Phe(2-Mc)-Arg-11p-Glu)-NI1; (SEQ 1D NO:79),
Ac-Arg-cyelo{Om-Asn-D-Phe(3,4-diF)-Arg-Trp-Glu)-NH; (SEQ 11D NO:80);
Ac-Arg-cyclo(Om-Asn-D-Phe(3,5-diF)-Arg-Trp-Glu)-NH, (SEQ 11D NO:82);
Ac-Arg-cyelo(Orn-Asn-D-Phe(4-CN)-Arg-Trp-Glu)-NH, (SEQ 11D NO:96);
Ac-Arg-cyclo(Om-Gin-1>-Phe(4-CN)-Arg-Trp-Glu)-N1i; (SEQ 1D NO:99);
Ac-Arg-cyclo(Orm-Asn-D-Phe(3,4,5-triF)-Arg-Trp-Glu)-NH; (SEQ 1D NO:101);
Ac-Arg-cvelo(Om-Gln-D-Phe(3,4,5-tr1F)-Arg-Trp-Glu)-NH, (SEQ 1D NO: 103);
Ac-Arg-cvelo(Orn-Pro-D-Phe(2-F)-Arg-Trp-Glu)-NI1, (SEQ 1D NO:110);
Ac-Arg-cyclo(Orn-Gln-D-Phe(2-Me)-Arg-Trp-Glu)-NH, (SEQ 1D NO:116);
Ac-Arg-cvclo(Om-Gln-D-Phe(2-CD)-Arg-Trp-Glu)-NH; (SEQ 1D NO:117);
Ac-Arg-cyclo(Orn-Asn-D-Phe(2-Cl)-Arg-Trp-Glu)-NH; (S1EQ 1D NO:118);
Ac-Arg-cyelo(Orn-Gin-D-Phe(2-CFx)-Arg-Trp-Glu)-NH; (SEQ 1D NO:120);
Ac-Arg-cyclo(Or-Asn-D-Phe(2-CF:)-Arg-Trp-Glu)-NH; (SEQ 11D NO:122); or a

pharmaccutically accepiable salt of any of the forcgoing.

6.1 Specific peptides.

Peptides of the following structures were synthesized by the gencral methods
described above, and except where indicated MC1-R Ki and MC4-R Ki values for cach
peptide were determined in competitive binding assays using [I'2]-NDP-g-MSH as
described in 7.1 below. All peptides were prepared in the TIFA acid salt form, except for

the peptides of Examples 43, 46 and 67, which were prepared in the acetate salt form., .

The syntheses of some spectfic peptides of the invention are 1Hustrated below. These
peptides were preparcd using solid phase peptide synthesis by means of a Symphony
Multiplex Peptide Synthesizer (Rainin Instrument Company/Protein Technologies Inc)
automated peptide synthesizer.

Sicp 1: Couphing of Orn

The Sicrber resin 9-Fmoc-Aminoxanthen-3-yloxy-polystyrene resin (0.39
mol/g,ChemPep Inc.,#151902) was swelled in 3 x 5 mlL of DMF for 10 min. Thereaficr,
Fmoc was deprotected using 2 x S mL of 20% piperidine in DMF for 10 min. The resm
was then washed in 6 x 5 mLL DM for 30 scc. 5 mL of 200 mM I'moc-Orn(Alloc)-OH in
DMF and 5 mL 200 mM HBTU containing 400 mM NMM in DMF was added and after

30 min the resin was washed with 3 x 5 ml. DMF for 30 scc.
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Step 2: Coupling of next 6 amino acids (AA)

The resin from step | was first swelled in 3 x 5 mL of DMF for 30 scc, Fmoc was
deprotected using 2 x 5 mlL of 20% piperidine in DMF for 10 min and then washed with 6
x 5 ml. DMF for 30 scc. 5 mL of 200 mM Fmoc-AA-OH solution and 5 mL 200 mM
HBBTU containing 400 mM NMM in DMF was addcd and after 30 min the resin was
washed with 3 x 5 mL DMF for 30 scc.

This step was repeated for cach amino acid (AA).

Step 3: Acetylation

Fmoc was deprotected using 2 x 5 mL of 20% piperidine in DMF for 10 min and
the resin was then washed with 3 x 5 mL DMF for 30 sec. Thereafter, 5 ml. of 50%
AcyQ/DMEF solution was added and after 30 min the peptide resin was washed with 3 x 5
ml. DMF for 30 scc and 6 x 5 mL. DCM for 30 sec.

Step 4: Allyl/Alloc Deprotection

The peptide resin (0.6 mmol) was mixed with phenylsilane (Oakwood Chemical,
#813600) (20 ¢q.) in 20 mL of DCM and bubbled with nitrogen for 5 min.

Tctrakis(iriphenylphosphine)-palladium(0) (Strem Chemicals, Inc., #46-2150) (0.2
cq.) was added and the mixturc was agitated with nitrogen for 1 hour. The procedure was
repeated one time for 1 hour and an additional time for 30 min with fresh rcagents. The
trcated peptide resin was then washed with DCM x 3 and DMF x 3.

Step 5: Lactam Formation

The lactam ring was formed on the peptide resin using TBTU (2 ¢q.) and
cthyldiisopropylamine (DIEA) (4 ¢q.) in 20 mL DMF for 1 hour. A sccond coupling may
be needed if a positive Kaiser Ninhydrin test is observed.

Step 6: Peptide Cleavape

The peptide resin (0.6 mmol) was mixed with 20 ml of 5% sodium dicthyldithio-
carbamatc trihydrate (NaCS,;NEt,, Aldrich, #228680) in DMF for 20 min and then washed
with DMF x 3, DCM x 3 and dicthyl cther x 2.

The resin (0.6 mmol) was then stirred in a 25 mL of TFA/TIS/H20 (90:5.0:5.0
viviv) for 2.5 hours. The resin was filtered, The filtrate was concentrated to about 10 mL in
volumec and about 140 mL of cold dicthyl cther (pre-cooled to about 0 °C) was added.

The mixturc was vortexed, and then placed in the refrigerator (about -4 °C) for | h,

centrifuged for 5 min at 2800 rpm, and the cther layer was decanted.
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The peptide was washed with 90 ml. of cold dicthyl cther (pre-cooled to about 0
°C), vortexed, centrifuged for 5 min at 2800 rpm, and cther layer decanted.

The resulting solid was dissolved in 50% AcOH/H,0 and stored at room
temperaturc overnight.

The crude peptide solution was concentrated to afford solid crude peplide for HPLC
purification.

After HPLC purification, the peptide TFA salt was converted to peplide acctate salt
using ion c¢xchange (x 100 cq.). The anion cxchange resin used was Dowex SBR LC NG,
Oli-form (Supclco, Catéf 14036-U).

Example 46: Ac-Arg-cvelo{Glu-Gln-D-Phe(4-CN)-Arg-Trp-Orn)-NH, (SEQ 1D NO:51)

The procedure described above was followed in the preparation of the title peptide.

The amino acids added in step 2 werc, in the order of being coupled, Fmoc-
Trp(Boc)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-D-Phe(4-CN)-OH, Fmoc-Gin(Trt)-OH, Fmoc-
Glu(OA)-01, and Fmoc-Arg(Pbf)-OH.

The resulting peptide was purified by HPLC (column: Atlantis dC18 OBD'™ 19 x
100 mm (Su, Waters part # 186001367 ) using 10% McOI1/H,0 containing 0.1% TFA
(solvent A) and 90% McOH/11,0 containing 0.1% TFA (solvent B). A gradient of 0%-5%
of solvent B for 5 min and 5%-35% of solvent B for 30 min was uscd.

The peptide yield was 10%.

Example 67: Ac-Arg-cvelo(Ghlu-Pro-1-Phe(4-F)-Arg-Trp-Orn)-Nil, (SEQ 1D NO:72)

The procedure described above was followed in the preparation of the title peptide
cxcepl for that 15 mL of 5% sodium dicthyldithio-carbamate trihydrate in DMF, 16 ml. of
TEA/STIS/H,0 and 90 mL + 60 mL of dicthyl cther were used in step 6. Morcover, the
filtrate was concentrated to S ml.,

The amino acids added in step 2 were, in the order of being coupled, Fmoc-
Trp(130c)-OH, Fmoc-Arg(I’bf)-OH, FFmoc-D-Phe(4-F)-OH, Fmoc-Pro-OT1, Fmoc-
Glu(QAID-OH, and I'moc-Arg(Pbl)-OH.

The resulting peptide was purificd by LIPLC (column: Atlantis dC18 OBD™ 19 x
100 mm (5u, Watcrs part # 186001367 ) using 10% McOI1¥/11,0 containing 0.1% TTA
(solvent A) and 90% McOH/H,0 containing 0.1% TFA (solvent B). A gradicnt of 5%-
10% of solvent B for 5 min and 10%-40% of solvent 1 for 30 min was uscd.

The peptide yicld was 16%.
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MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
M) | (m)
NH OYCHJ
HNT TN ;[NH
0”7 ThH y
/N N
On /™~
H N \/E; ?)f ) Ac-Arg-cyclo(Glu-Dab-
o | D-Phe(2-Cl)-Arg-Trp-
1 O~ TNH HN/\( )-Arg-Trp 3 1
o H  H -)Q NH, Ormn)-NH;
Ao
: SEQID NO:6
§ | ~\<O //—\{d ] (SEQ )
? \ 4
NH
HN=<
NH,
NH O%I/CHB
M NJ\E/\\/“.);NH
0% NH y
Ox fY”
H N \/"'J:NH 0 l Ac-Arg-cyvelo(Glu-Dab-
| o | D-Phe(3-Chy-Arg-Trp-
2 0% “NH " T (-Ch-Are-Trp 0.75 ]

Orn)-NH;
(SEQ ID NO:7)
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MC4- | MCl1-
No. Structure Amino Acid Sequence | RKi | RKi
(@M) | (nM)
NH Oy CHy
HQNJI\H/\V"" /NH
0” N ;
O*‘"’J\/\/T’N\
HN._- N o {_ Ac-Arg-cyclo(Glu-Dab-
4[ | 6 | D-Phe(d-CD-Arg-Tip-
S N - " 008 | 03
rvn iAo NH, r)-NH;
S
o\
HN.
NH,
WY
A NH
HNT N
L
07 TNH
O~ A
I ~,
HNo_~ . _NH 67 L| Ac-Arg-cyvelo(Glu-Dab-
i o D-Phe(2,4-diCl)-Arg-
07 nH N , ‘ 0.055 | 0.5
CI\ /ﬁl "-n H\/KO NH 1 Tp-OI’ﬂ)-T\ ]']?
Iy (SEQ 1D NO:9)
SRR
o
cl {
NH \ 7
- {
NH,
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MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
@M) | (aM)
I\i'H O#JCHB
NN ""}(NH
0~ NH y
o K/YN
N _NH o Ac-Arg-cyclo(Glu-Dab-
0O D-Phe(3,4-diCl)-Arg-
5 0% N " F e OrN 0.055 | 0.2
,,,/»ﬁn H\/\Qo NH, T'rp-Orn)-NH,
= 4 = (SEQ ID NO:10)
cl < p 0 ¢ "NH
5278
NH
HN =
NH,
Oy CH
NH ‘Y 3
\
HyN)\H/\\/"J/iNH
o I\EIH )
Oﬁ/\/\ff\l
H2N\/"'J/NH o Ac-Arg-cyclo(Glu-Dab-
0 D-Phe(3-CN)-Arg-Trp-
0 0% NH N ( P 33 43
// H H\/go NH,, Orn)-NH;
= 4 Y (SEQ ID NO:1 1)
Ni\/o:‘-o'/NH ' h
e
NH
HN =
NH,
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MC4- | MCI1-
No. Structure Amino Acid Sequence | RKi | RKi
(oM) | (M)
Os_CH
NH N
H N H/\/ NH
0”7 " NH y
1‘\"/\?/N
0
HN - :; 0 L‘ Ac-Arg-cvclo(Glu-Dab-
o | D-Phe(d-CN)-Arg-Trp-
7 07 “NH T B o3z | s
—~ 77“ H_J\*‘O NH, Orn)-NH,
,f';§ g ML (SEQ 1D NO:12)
I B e e ~
y °
N\
4 ? /
Y
=
NH,
NH Oy CHs
HEN/\ﬁ/\\,/-. /NH
é\
07 "NH o H
0 # A -
NN (7)/’ % Ac-Arg-cvelo(Glu-Dab-
P .0 D-Tyr-Arg-Trp-Orn)-
8 07 NH HNT T 75 15
<""/\/er H\}O NH, NH;
rm N : SEQ ID NO:13
@ S 0K e | BEQ )
370
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64
MC4- | MCI-
No Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCH:
HN/l N N
L
0”7 TNH
| H
o ~ N7
H,N. .. _NH 0 \| Ac-Arg-cyclo(Glu-Dab-
- O D-Phe(2-F)-Arg-Trp-
9 07 "NH " At 0.7 0.8
F H y =g N> Orn)-NH,
) -
— o) _< : : SEQID NO:14
\ / E o \(\NH ( Q )
O
HN:<
NH,
NH OYCHs
H N H”\/"'INH
-~
(o] NH
Oz | an
H N _NH o} 1 Ac-Arg-cvelo(Glu-Dab-
//[ D-Phe(3-F)-Arg-Trp-
10 0% TNH HNJYO (-F)-Arg-Trp 2 2

Orn)-NH>
(SEQ ID NO:15
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65
MC4- | MClI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
0 . _CH,
NH
HzNAﬁ/\/ ~NH
™ N
Or‘:‘:/l‘"‘\ /\)/H,\
HNo . _NH o L Ac-Arg-cyclo(Glu-Dab-
| o D-Phe(4-F)-Arg-Trp-
11 o’/L NH W F s 025 | 0.5
\",,,.H_ Hn__)*O NH, Orn)-NH;
SR S (SEQ 1D NO:16)
. o © NH
F; < = !
NH \ 7
HN:=
NH,
NH 2y CH
sz)\N/\/" ~NH
H ‘N
0™ °NH
o {,,k/\?]_.,ﬂ\
HN o z\ Ac-Arg-cvelo(Glu-Dab-
o D-Phe(2-CN)-Arg-Trp-
12 o=/L NH HN/L{/ ( )_ v 45 35
N //rﬁ HHM/L“O NH, Orn)-NH,
= & N (SEQ ID NO:17)
\_/ ? o ¢ nM
\
NH Y 7
HN- {
NH,
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66
MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (M) _
NH OYCHB
HN,J‘LH/\/.—;[NH
07 “NH y
o) i\/\]/N7
H?N\/J"INH O \l AC'Arg‘CyC!O(GlU'I)ab‘
) o D-Phe(2-CFy)-Arg-Trp-
13 £ F 07 ThH TN _ P 0.6 3
£/ /J H H\/\:o NH, Orn)-NH,
= 4 < : (SEQ 1D NO:18)
\ / ? 0 L{JH
.
HN={
NH,
NH ch"'a
H?N/I'\H/\\/'/J/:NH
07 "NH y
N
°~ /»/7 Ac-Arg-cyelo(Glu-Dal
H?N\/-._/J/: N o {_ Ac-Arg-cvelo(Glu-Dalb-
D-Phe(3-CFi)-Arg-Trp-
14 0 | C-CRIAdI s | g

Orn)-NH,
(SEQID NO:19)
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MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OV,CH:‘
HZN’”\ﬁ/\/"" AN
o"J\NH
.L\,/’/\" H
O -
HQNV"/E\NH EZ/ % Ac-Arg-cvelo(Glu-Dab-
0 D-Phe(4-Mc)-Arg-Trp-
15 o NH HNT T Ori)-NT] 0.145 ¢y 075
//\;7-"}""' N \/&0 NH, rn)-NH;
A S (SEQ 1D NO:20)
N/ N o) j;/ NH
AR
W N
HN-=%
NH,
NH Oﬁj’cw
HZNAH”’\/ ~NH
C l\liH "
O"-‘q'/\/ N
HN_ - NH o] / Ac-Arg-cyelo(Glu-Dab-
2T r’ \l
P o | D-Phe(4-OMe)-Arg-Trp-
16 07 NH W 025 | 015

Om)-NHz
(SEQ ID NO:21)
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MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(@M) | (M
NH OYCHH
H,N &ﬂ/\/"'LNH
0~ "NH y
o /\ﬂ,N
HN . _NH o ?\ Ac-Arg-cvelo(Glu-Dab-
| o | D-Phc(3,5-diF)-Arg-Trp-
17 0% "NH HN”\f ( ]) E-1tp 2 -
//YH\M ﬁ\)\\‘o NH, Orn)-NH,
= AL SEQ ID NO:22
F<j CTN g | CRORTO)
LD
F
NH
HN*—<
NH,
NH Oy CH,
0% “NH ’
oQ\/I\/\]/N7
HN \/"INH o [ | Ac-Arg-cyelo(Glu-Dab-
B | o | D-Phe(2-Mc)-Arg-Trp-
18 0% NH T : 0.5 -
ne AN 0o M Orn)-NH,
; g _
= ) : SEQ ID NO:23
)= 9 A SN (SEQ )
e
NH
HN =
NH,
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MC4- | MCi-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
TH O CH,
HZN/L{}I{/‘\V/ ‘/NH
07 > NH )
0o~ N
HN. - Q(l‘\:,J, éf/ 7\ Ac-Arg-cyclo(Glu-Dab-
-~
| | o | D-Phe(3-Me)-Arg-Trp-
19 0”7 ™ NH W ( BHP 0.4 -
’,/ HooH /&:O NH, Om)-Nli;
< dN (L (SEQ ID NO:24)
H,C <\ ) > *(: NH
Y
NH -
HN: (
NH,
NH O%./CHJ
HN \ﬁ/\/ » N
O{CJ\‘NH .
L/~ N
> T Ac-Arg-cyelo(Glu-Dab
HzN\/ ./NH o] (\ -ATR-CYCio u- -
o) D-Phe(4-CF3)-Arg-Trp-
20 07 NH HN/LT/ CE AT oe |
' =0 Om)-NIlz

(SEQ 1D NO:25)
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70
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
OnCH
v
H?NAH/\/.';J//\NH
0 f"i H
_ N
OQ( /\J/) Ac-A fo(Glu-D:
H,N . _NH 0 ﬁ Ac-Arg-cyelo(Glu-Dab-
,E o D-Phe(2,4-diMe)-Arg-
21 0% “NH HN/\[// . ¢ 0.085 -
H,C H H\/&:O NH, Trp-Orn)-NH,
/ -
- 0 h{ : _ (SEQ ID NO:26)
N S % ¢ W
el S
NH
HN:{
NH,
NH O\ﬁ/CHJ
0% “NH
i H
Os&/\ N .
HN . _NH 0 Z Ac-Arg-cvelo(Glu-Dab-
I I o | D-Phe(2-NO;)-Arg-Trp-
22 0% TNH HI\{/\]// ( 2)-Arg 11 -

Orn-NH,
(SEQ ID NO:27)

&().
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71
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (nM)
NH O2y-CH;
HEN/\H/\/M _NH
0 NH
Oﬁ/\/ ™ ,H
HNo -~ _NH o Ac-Arg-cyclo(Glu-Dab-
e
f | o | D-Phe(3-NO3)-Arg-Trp-
23 o~ ‘!NH HNT T 0.7 -
\r’ﬁ H o NH, Orn)-NH,
= § & (SEQ TD NO:28)
N
NH \ ,7
HN <
NH,
NH O\YCHJ
H,N H"'\/’ /[NH
0% NH L
oA 4\7,;1_
MN__- am O L Ac-Arg-cyclo(Glu-Dab-
-
, 1 o | D-Phe(d-NO»)-Arg-Trp-
24 0% ™NH W (0 PTG as -
L -NH
.\rn H_ g N rn)-NH;
—Ld =< o p (SEQ 1D NO:29)
! (o} ! NH
EAED RS
O,N 5
NH N7
HN:<
NH,
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72
MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
Oy -CH
NH Ny
L
Ac-Arg-cyclo(Glu-Dab-
D-Phe(3,4-diOMe)-Arg-
25 35 -
Trp-Orn)-NH,
(SEQ 1D NO:30)
N Ac-Arg-cvelo(Glu-Dab-
,]/i ‘ ol D-Phe(3,4-diF)-Arg-Trp-
26 N N T ( FAETP | -
—H H\)Q'O NH, Orn)-NH,
/1 B " .. ;
b ; SEQ 1D NO:3]
(Y ¢ e W (SEQ )
i } \_/
NH
HN
NH,
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73
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(mM) | (nM)
I?IH O%/CH3
NN "
07 K )
o~ N
N N o/ Ac-Arg-cvelo(Glu-Dab-
2 P \I
.0 D-Phe(3,4,5-triF)-Arg-
27 0% “NH HNT T “ oser | -
A HoH Mo, NH, Trp-Orn)-NH;

! - ~—

— ) . N SEQ ID NO:32
F\/o_%o\_(/w (SEQ )
AN

NH
HN =
NH,
NH Oy -CHy
HQNAH/\/" NH
07 N
‘ . H
0= i7 -
M- " { Ac-Arg-cvclo(Glu-Dab-

J: o) D-Phe(4-NH;)-Arg-Trp-

28 07 NH HNJ “ PAE TR 48 -

Orn)-NH;
(SLEQ 1D NO:33)
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MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
N OYCHa
HQN/ILH”\/";[NH
0% "NH
H
OMN
HoN . NH o Ac-Arg-cvelo(Glu-Dab-
/]A/ 0 D-Phe(4-Ph)-Arg-Trp-
29 0 “NH HN ( yAwe-Trp 0.5 -
¥ S\)Qo NH, Orn)-NH,
p (SEQ ID NO:34)
SRR ot
W .
HN:<
NH,
NH oﬁ/cm
o” I\E "
N
Oﬁ/ qf/ Ac-A fo(Glu-Dat
HN___ _NH ol Ac-Arg-cyclo(Glu-Dab-
0 D-Phe(4-t13u)-Arg-Trp-
30 0~ "NH HN”I\f ( )-Arg-Ttp 4 -
H H NH, Orn.)-NI-lg
ek N-/  ©
= ' ‘—< _ SEQ ID NO:35
§://> ° 5 o] \S\SI\JH (SEQ )
H,C— ? -
3H3C/\CH3 NH \ 7
HN-——<
NH,
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75
MC4- | MC1-
No. Structure Aming Acid Sequence | RKi | RKi
(nM) | (nM)
NM O CHs
HENAH”’\/"' ~NH
0% NH
O TN,
o i\NH c')f ’\‘ Ac-Arg-cyelo(Glu-Ser-
o D-Phe(2-Cl)-Arg-"T'rp-
31 Oﬂj;NH W s 8 300
" H /L NH Om)-NH,
Cl . =0 2 “
A <ﬁk- - (SEQ ID NO:36)
WSRO
P W
NH :
HN= £
NH,
NH O CHa
H,N H/\""XNH
0”7 "NH
H,C O= N
: \EH T Ac-Arg-cyelo(Glu-Thr-
HO v
f:L &jx o | D-Phe(2-Cl)-Arg-Trp-
32 0% TNH AN 11 540
i

HN- £

Orn)-NH,
(SEQ 1D NO:37)
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76
MC4- | MCl1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH Os.CH,
N "\N/\/-'.INH
? H
07 "NH y
O /YN
HO—<\N 0 Z Ac-Arg-cyelo(Glu-Hyp-
;‘ I _0 D-Phe(2-Cl)-Arg-Trp-
33 0% “NH HNT ( ) s 1 143
o ’J\yn H\}O NH, Orn)-NH,
d SN (SEQ 1D NO:38)
N/ 2 0 NH
NH \ 7
HIN
NH,
NH O s
H.N N/"\/' NH
NN ):\
07 TNH y
el
k/_' N o [ Ac-Arg-cvelo(Glu-Gin-
H,N /E |
P 0 D-Phe(2-Ch-Arg-Trp-
34 o N T L 7 128

Orn)-N I,
(SEQ ID NO:39)

6\
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77
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH O'\\;/CH3
HzNAH/\\/"' ~NH
O')\NH y
O~ N
o~ j\JH éf [ Ac-Arg-cyclo(Glu-Ser-
y ] 0 D-Phe(3-Ch)-Arg-T'rp-
35 07 NH N T S 10 | 810
{’7;/“ H\_,.}*o NH, Om)-NH,
:( o v € i (SEQ 1D NO:40)
ct- <‘/ S % TN
HN—
NH,
NH OYCHJ
By A
O//J\I“TIH !
HC Om ™ N
: ﬁ/ Z/ Ac-Arg-cyelo(Glu-Thr-
oo ~
D-Phe(3-CH-Arg-Trp-
36 O/A\NH HN”'L‘?O o ) rem P 6 380
’J\r’n Ho o M Orn)-NH,
§o SEQ 1D NO:41
c:|<\>°.\‘o 7 (SEQ )
A
\
NH >
HN-—{




WO 2010/144038

PCT/SE2010/050026

78
MC4- | MCl1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH C)\\rCH3
H,N ‘H”‘\/"INH
07 A .
o
?./‘"--.._/ N
HO‘C E\ ,zf l Ac-Arg-cyclo(Glu-Hyp-
| D-Phe(3-Cl)-Arg-Trp-
37 o i N S IR LY
Hx H \_/\;-0 NH, Orn)-NH;
ol p ° ¢ % Pm (SEQ ID NO:42)
L
NH
HN
NH,
NH Oxy-CHs
0% N |
N
0 (e]
: ﬁN/H /Er 7\ Ac-Arg-cyelo(Glu-Gln-
" \/i | D-Phe(3-C)-Arg-T
o -Phe(3-C1)-Arg-1rp-
38 > W T _ P 3 290
[ Orn)-NH;
(SEQ ID NO:43)
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MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(aM) | (nM)
NH Oxy-CHy
H?NAN/\/ ‘/_.NH
H A
0 NH
0
S N
<\ N 67 f\ Ac-Arg-cvelo(Glu-Pro-
- l‘ ) al (T
39 07w HNJ“ o | PPRECR-ART g
~ " A g NH; Orn)-Ni1I;
7N ¢ T .
o E :
o o \&O P (SEQ ID NO:44)
) e
N NH \. 7
HN- ¢
NH,
NH Oy CHs
N N
7 H
0% ™ NH
o_\\},_ /\\T'H"
HO _<\'T 5 L\ Ac-Arg-cvelo(Glu-Hyp-
i o | D-Phc(4-CN)-Arg-Trp-
40 07 "NH HNjﬂ' ( &P 2 880
/ S MM Orn)-N].];g

(SEQ ID N(O:45)
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MC4- | MClI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
OxCH,
NH ﬁ/
HpNJ\H/\/"INH
07 "NH y
OMN
H,C.. _NH o Ac-Arg-crclo{Glu-Ala-
4[ 0 D-Phe(4-CN)-Arg-Trp-
4] 0% “NH N y-Arg-Trp 3 4300
H H\):O NH, Orn)-NH,
\ SEQ ID NO:4
I3 A, | SEQIDNOAG
/ ?
N NH
-
NH,
NH OYCHS
PN NH
HNT N /,E
0" TNH )
S W 0 ? Ac-Arg-cvclo(Glu-Val-
HC™ 7 ™~
I D-Phe(4-CN)-Arg-Trp-
42 ’ilNH Vi o (() );” BIP 6 420
— H H ONH’ m)-NH>
e ”\} BN
( S ny (SEQ ID NO:47)
N/ 0 “" "NH
/O
N N/
HN
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MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH O\\}’,CH3
H N/*\,N/\V- . ’,hIJH
? H
o‘ANH "
O-:‘T/]\/.\\)’T”N*? ) .
sz\]/ /}\JH s [ Ac-Arg-cvelo(Glu-Asn-
! b D-Phe(d-CN)-Arg-1rp-
43 ® o7 T ( & s | 870
/_,,-\ . H\ H .__/NL 0 NH, OI'I'I)-N“z
§ ) 5 \<O 3, . (SEQ ID NO:48)
={
e ? \‘ B
N NH o
HN-
NH,
'ﬂ'H O“*f’ CH,
H?N/H\Hz"\ e (NH
0% ™ NH y
W ~__N
O
HiC LH 57/ ) Ac-Arg-cyelo(Glu-Thr-
Ho” T ‘j
0 D-Phe(4-CN)-Arg-Trp-
44 o”)\NH HN I ( At 18 1625
— ,,dﬁ H .Jl&:'o NH, Orn)-Nl1;
r< R S (SEQ 1D NO:49)
N / o) 77 NH
? - 4{}
4 w M
HN="
NH,
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MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) [ (nM)
NH O‘YCH3
0” "NH y
os( /N]/N
. _NH 0 Ac-Arg-crclo(Glu-Scr-
HO
i o | D-Phe(4-CN)-Arg-Trp-
45 07 “NH HN™" ] 10 10000
/,J H H\):-O NH, Orn)-NH,
= 4 = i (SEQ 1D NO:50)
\ 7 . o 7 <NH
% ? \
N NH
HN%
NH,
NH OYCHﬂ
H,N m/\/INH
0" TNH
H
J-k/ NH 0 Ac-Arg-cyclo(Glu-Gin-
H,N 4[
o | D-Phe(4-CN)-Arg-trp-
46 07 TNH HN ( S-Ang-tep 4 425
H H\_)QO NH, Orn)-NH;
\—< (SEQ D NO:51)
0 5 0 — NH
/4 ?
N NH
HN=<
NH,
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MC4- | MCI1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH c:’%./CH_.,
2N
0 NH H
O™~ ' 4"7},,‘N‘
7 . ,
R g NH o} \l Ac-Arg-cyelo{Glu-
N o | Ser(Bzl)-D-Phe(2-Cl)-
47 - 07 NH T 03 | 25
o Ly H ,‘Ih“o NH, Arg-Trp-Orn)-Nl1,
= N o (SEQ 1D NO:52)
Oy sy
S
" g
HN
NH,
NH O‘YCHS
HLN N/V"'./NH
7 H .
0”7 “NH !
0 o;{ g ;’TN? Ac-Arg-cyclo(Glu-
HN \E-\\/’- N \I Phe(3-C(=0)-NH,)-D-
. (8]
48 Z 0 M o Phe(2-Cl)-D-Phe-Arg- 15 | 545
! H po NH
C'}dﬁ TN P o7 Trp-Orn)-NH;
== o N L
§ ) ? o T (SEQ 1D NO:53)
)




WO 2010/144038

PCT/SE2010/050626

84
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | R Ki
(nM} | (nM)
NH O\YCHa
HENJLm/\/'-INH
0 hlJH y
OQ{\/»/N)
o~ 0 Ac-Arg-cyclo{Glu-Orn-
H,N \/'INH Kl & (G
el D-Phe(2-CH-Arg-Trp-
49 0% NH N T (-Cl)-Argrp 8 8
S N H_ J=o OH Om)-OH
= 0 . (SEQ 1D NO:54)
\ 0 7 NH
N/
NH
HN:/\
NH,
NH 0. CH,
H,N ‘ N/\\./\/NH
H ~
07 "NH y
. Ac-D-Arg-cvelo(Orm-
HN%/'INH \I His-D-Phe(2-Cl)-A
= o Tis-D-Phe(2-Cl)-Arg-
50 "o - 1 2

Trp-Glu)-NH,
(SEQ 1D NQ:55)
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85
MC4- { MClI-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (M)
NH O“E;/CHS
H;,NJLN/\/INH
H
07 "AH )
Ok\/\ N -0
M s Ac-D-Arg-cyclo(Orn-
e T :
=N .0 His-D-Phe(3-Ch-Arg-
51 07 "NH RN TF7 0.6 3
/ HooH J‘Lﬁo NH, Trp-Glu)-NH;
. ) AN At -
/ - SEQ D NO:536
cl ﬁ\ {0 : “o ~ (SEQID1T )
<
NH
HN- =
NH,
NH O\\\’/CH3
H?N N/\"/\/NH
i PN
o7 "NH
[ H
O.:.._‘_(/)\f ’/N\ﬁ_.o
| . g -
N K‘ Ac-D-Arg-cvelo(Om
e o | His-D-Phe(4-CN)-Arg-
52 N o//\NH HN ‘.'r? (4-CN)-Arg 0.6 6
ﬂ”g"n H\ f.“*o NH, Trp-Glu)-NH,
el 4 s (SEQ 1D NO:57)
N 7 > o] Y(’ NH
/N
Y4 ! W
N NH :
HN =
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86
MC4- | MCI1-
No. Structare Amino Acid Sequence | RKi | RKi
(aM) | (M)
Qs CH
NH X
HNJ‘.\N/\/\/NH
2 H )\
0” NH y
O AN o
. _NH ?ﬁ Ac-D-Arg-cvelo(Orn-
HN\:Y f \[ His-D-Phe(2-1)-Arg
=N o is-D-Phe(2-F)-Arg-
53 " o7 i o 0.95 | 0.75
. YH H\/\‘\'O NH, I'rp-Glu)-NH»
— \,_< ; - _
a . : (SEQ ID NO:58)
\_ /4 } 0 \(\NH
N/
NH
HN={
NH,
NH O‘YCH3
HzNJJ\H/vj/NH
07 "NH
o NN
AN NH t Ac-D-Arg-crelo(Orn-
HN '
\=, /[ | o | His-D-Phe(3,4-diF)-Arg-
54 0% W P N 025 | 07
—H H\)Qo NH, Trp-Glu)-NH,

(SEQ 1D NO:59)
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MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH O CH,s
H N/J\N/\“’/"' l/NH
2 H .
0% “NH
Oxg ' :
. :b\NH gj/ ) Ac-Arg-cyclo(Glu-Orn-
HNT 7 \‘
A 0 D-Phe(3-C)-Arg-Trp-
55 “TNH HNTF 20 23
SN \‘*o oH Orn)-011
: i SEQ 11D NO:60
¢l <\ p 0] 5 - /\,NH ( Q )
_ }_‘_S
\NH <\- 7
HN- £
NH,
NH a-CH,
I
H?N/\N/\/“ :,NH
NN B
0” "NH
O T Ty
HJC\H/ H\/ (NH 0 /\ Ac-Arg-cyelo(Glu-
.0 Dab{Acetyl)-D-Phe(2-
56 °© 0w HN/' ~ 1| 30
ol A i o NH, Cl)-Arg-Trp-Orn)-N11;,
A - .
d N (SEQ ID NO:61)
\ 7 L0 ' NH
; }ed
(A
NH -
HN: £
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MC4- | MCI1-
No. Structure Amino Acid Sequence | RKi | RKi
mM) | (aM)
NH Oﬁ/CH3
HEN/LE/\\/\/NH
07 "NH y
OQ( /\/'N\fo
e _NH Ac-D-Arg-cyelo(Orn-
A
s Jg ﬁ o | His-D-Phe(d-F)-Arg-
57 0% ™M T n 0.65 !
//YH H\)*O NH, I'rp-Glu)-NH;
= 4 > : (SEQ ID NO:62)
</ ? o ¢
" .
F 3
- Y
HN:(
NH,
NH O\\T,CH,J
0”7 “NH y
N
0
. b\N/H /EI/> Ac-Arg-cyclo(Glu-Ser-
HO 4[ “
0 D-Phe(2-F)-Arg-Trp-
58 07 K Hm/l\‘f ( )_E P 15 138
. /YH H\_):O NH, ()I’H)-NH?_
= o % (SEQ 1D NO:63)
\_/ R
} N/
NH
Hn==(
NH

&
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89
MC4- } MC1-
No. Structure Amino Acid Sequence | RKi [ RKi
(oM) | (nM)
NH O%I/CH:!
N N |/NH
? H
PN
NH
e @ 7 »
Ao _NH 0 Ac-Arg-cyclo(Glu-Gin-
H,N’ e
A \V 0 D-Phe(2-F)-Arg-Trp-
59 0% TNH HN ‘f 7 54
£ /,f\ Iy H /L*o NH, Orn)-NI1,
}\'\ N N (SEQ 1D NO:64)
; ; o R GH 1
)
N 4
HN.
NH2
NH Oﬁ/c'ﬁ
HENJJ\H/\\/-INH
0 "NH
OMH
HO 1\ o] Ac-Arg-cvelo(Glu-1yp-
o) D-Phe(4-F)-Arg-Trp-
60 07 "NH HN AT i 89
H ﬁ\%o NH, Om)-Nl1;
S \—QO N (SEQ ID NO:65)
F ?
NH
HN=<
NH,
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90
MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCH:
H?NJLE‘/\/'-;]/:NH
07 "NH )
~ N
N 0 Ac-Arg-cyclo(Glu-Dap-
H,N /J:
o D-Phe(3-Cl)-Arg-Trp-
6l 0% TNH i ( G 4 25
A H H\)‘O NH, Orn)-NH;
L EQ 1D NO:6
CI_@ o . A (SEQ 0:66)
L
NH
HN=<
NH,
'}IH 05 CH,
H?NJ\N/\\/"-/[NH
" H
o” t .y
N
o~ .
. _NH 0 Ac-Arg-cyelo(Glu-Dap-
H,N J/i
o) D-Phe(2-CH-Arg-Trp-
62 ) (2-CD)-Arg-Trp 5 -

Orn)-NH,
(SEQ ID NO:67)
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91
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH Ox-CHa
AN eNH
H,N H l/
o7 NH
e O Ty Ac-Arg-cyclo(Gl
. . \ o ! c-Arg-cycio(Cilu-
fﬁ/ o L\I Thr(Bz1)-D-Phe(2-Cl)
P . 8] {71 )-1)- Cla- -
63 | 7 07 NH N 035 | 12
. N /} o NH; Arg-Trp-Orn)-NH,
/ < & N -~ (SEQ 1D NO:68)
AN {
G
HN=-
NH,
NH OYCHE‘
P “'\’,/. ,NH
NN /i\
0”7 NH y
OTV“L\/'/\D/»N\
HO'—‘/‘ T o !\ Ac-Arg-cyelo(Glu-Hyp-
o | D-Phe(2-F)-Arg-Trp-
64 07 N HNJ Ind 3 53

Orn)-NI1,
(SEQ 1D NO:69)
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92
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCHS
0% NH
H
OMN
o /.INH 0 Ac-Arg-cyelo(Glu-Ser-
o | D-Phe(4-F)-Arg-Trp-
65 0% “NH HN y-Arg-Te 5 43
\ ﬁ\}o NH, Orn)-NH,
\-< (SEQ 1D NO:70)
o . N
F ?
NH
HN=<
NH,
NH OyCHB
H N H/\/"'INH
o} “r;JH 9
0
\\5”’\/%/‘“7
C '}' o [ Ac-Arg-cvelo(Glu-Pro-
' | o | D-Phe(2-F)-Arg-Trp-
66 O'X\NH N AT 6 | 95

OI‘H)-NHZ
(SEQ ID NO:71)
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93
MC4- | MC]-
No. Structure Amijno Acid Sequence | RKi | RKi
(M) | (nM)
NH OQ‘/CH-‘*
H,N JKH/\/' |/NH
07 NH
O A 4 ‘\ﬁ/ N
/N 0 7\ Ac-Arg-cyclo(Glu-Pro-
Sy
| o | D-Phe(d-F)-Arg-Trp-
67 O;\\NH HNT T | 5 130
~C &N (SEQ ID NO:72)
%_/ \ A
O
NH :
HN- £
NH,
NH O\ﬁ/CH3
H;N/\H/A\/h I/NH
o’;}\"NH
o.0 ¥ r _Arg-cyelo(Glu-
HJC;S‘*»/" ~NH © j Ac-Arg-cyelo(Glu
. o | Mct(Og)-D-Phe(d-I)-
68 o)\NH T 2 33
i oo g NH; Arg-Trp-Orn)-N11;
TN N
= & =_ SEQ 1D NO:73
(5l | oo
7 > !
4
: S
NH F Y
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94
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
N chm
H?NJ u/\/LNH
o} I\EJH y
O§\/\""' ./N\
HQN\H/,,,_ NH 0 L Ac-Arg-cyclo(Glu-Asn-
3 é[ I o D-Phe(4-F)-Arg-Trp-
69 0% ™ Ni N T 3 150
K=ot Om)-NH,
= 4 M i (SEQ ID NO:74)
N 0 NH
" ? \_/
NH
HN=(
NH,
NH O‘\\T'CHB
H?N/U\H/\//"INH
0” "NH y
O /\/N\j;o
HzNY--.. NH L Ac-Arg-cyclo(Om-Asn-
o /JA/ l 0 D-Phe(4-F)-Arg-Trp-
70 0% ™ nH TN 3 170

Glu)-NH-
(SEQ ID NO:75)
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95
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (aM)
NH Oﬁ/CHs
HN H”\/'”/NH
O/’/»\NH )
¢ N
0 Nty
O r Ac-Arg-cyclo(Orn-Asn-
HQN\“/,».T/NH \
4 | o D-Phe(2-F)-Arg-Trp-
71 0~ "NH HNT T Glu)-NI1 9 335
1 ul-NH
- 4 YL _ o~ (SEQ ID NO:76)
\ 4 > o T N
)_:}
" \ 4
HN—<
NH,
NH O4&.-CH,
HN Sy N
H o8
“UNH
\/- e H
0 P20
N T\‘H Y Ac-Arg-cvclo(Om-Asn-
z S .
N [ o D-Phe(3-Mc)-Arg-Trmp-
72 © 0% NH Wy F _ 4 2300
:/[ T'V,H ﬁ__u ONH2 GIU)-NH?
’ g g N (SEQ 1D NO:77)
H,C & y o v UMM
h / /'_\
QNH A%
HN
NH,
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MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (aM)
NH 0yCH3
HIN/”\ﬁ/‘\/’-)/NH
0 \TH y
Oy’ ™~ N
b( /\o]/ Ac-Arg-cyclo(Glu-Asn-
HZN\n/—,._ NH
D-Phe(2-Me)-Arg-Trp-
73 OoiNH MN #° ( »-Arg-Tp 4 160
H,C /' ,H n\\%o NH2 Orn)—NHg
::</ g M (SEQ 1D NO:78)
N /7/ N 0 = NH
e
NH
HN=(
NH,
OxCH,
e i
0 "NH )
N (NH \! Ac-Arg-cvelo(Orn-Asn-
! D-Phe(2-Mc)-Arg-Trp-
_0 c(2-Mc)-Arg-Trp
74 ® P N 5 | 405
/ Glu)-NI1,

(SEQ 1D NO:79)
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97
MC4a- | MC1-
No. Structure Amino Acid Sequence RKi | RKi
@M) | (M)
NH Oy CHs
2 H ;
0% “NH }
H,N\ﬂ/, :&H ; Ac-Arg-cyvelo(Orn-Asn-
D-Phe(3,4-dilf)-Arg-Trp-
Ne 5
& 7 07w N . L 190
oy HooH e NH; Glu)-NH;
VAR SN e .
o 4 N (SEQ 11> NO:80)
F4g ) o YT NH
\ /
F ? W
NH
HN-
NH,
NH Oﬁl,cH3
NS e .NH
NN 1
P
0~ "NH "
o A~ P er
H,N ﬂ\NH : 5} Ac-Arg-cyelo(Glu-Asn-
2 -
\l 0 D-Phe(3,5-diF)-Arg-"Frp-
76 7 07w NG i 20 | 260
/,J HoOOH o N Orn)-NH,
P T “’

(SEQ ID NO:81)
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98
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
W Oy
H,N HA\/J:NH
0”7 "NH Ny
Oy\/\/h‘ 0
HQN\H/"" N 7: Ac-Arg-cyclo(Om-Asn-
8 | o | D-Phe(3,5-diF)-Arg-Trp-
77 0% "NH HN/\T/ 8 190
T H\/\\ NH, Glu)-NH,
f N\_{l 0 (SEQ ID NO:82)
= R I EQ 1D NO:
"\ 4 > o ¢
" \ 4
NH
HN%
NH,
NH OYCHJ
O)\NH )OJ\
o © NN |
e L n \‘ | Ac-D-Arg-cyclo(Asp-
' p _0 | Gin-D-Phe(3,4-diF)-Arg-
78 ZNH HN™ ( A 8 515

Trp-Lys)-NH,
(SEQID NO:83)
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MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (nM)
NH Oy CHs
H N pAS
H
“an S
0 Oﬁ/’““*'gl NN
’uj\ M L Ac-D-Arg-cvelo{Asp-
T ) GIn-D-Phe(2-Cl)-A
o n-D-Phe(2-Cl)-Arg-
79 0” K ” '“»4 Fen-Lys)-N] 10 | 395
ol S R (I S rp-Lys)-NH;
- i N\ N\/h‘ ap: )
RN (SEQ 1D NO:84)
AN \fg
\ 4
\NH <\ /
HN
NH,
NH O CHo
HZN’L\H AN
Ao
07 NH T
o o) \N"—\\
L juH Ho Ac-D-Arg-cyclo(Asp-
’ ;[\ ' \l 0 Gln-D-Phe(3-Cl)-Arg-
80 07 NH Hﬁ; i Trp-Lys)-NIJ 7 1750
. H H NH, rp-Lys}-INLly
y ://[ g’"'N\ (N\"'_ O/ (SEQ ID NO:85)
Cl <\_/> N o \\*/ NH
)
NH 4
HN
NH,
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100
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCH:‘*
NH
o
0”7 “NH
] OME
N /U\/ NH Ac-D-Arg-cyclo(Asp-
2
i o | GIn-D-Phe{(4-CN)-Arg-
81 0% TNH HN . ‘ 13| 10000
H H\%O NH, Trp-Lys)-NH;
— i (SEQ 1D NO:86)
© ¢ o) " “NH
Wy ?
N NH
N
NH,
NH O\}/CHS
HN)LN/\/\/NH
: 0
0 TNH
0 Ox k)kﬁ
HZN)J\/,_INH Ac-D-Arg-cyclo(Asp-
0 Gln-D-Phe(2-F)-Arg-
82 0% N N ) (--Are 10 | 220
3 /,J H H\)}O NH, Trp-Lys)-NH,
=4 M (SEQ 1D NO:87)
N\ 7 . © NH
} N/
NH
HN=<
NH,
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MC4- | MCl1-
No. Structure Amine Acid Sequence | RKi | RKi
(nM) | (nM
NH OWCHi
HN u/\/\l—"NH
p o}
0" "NH
P
O -
0. Q\NH o Ac-D-Arg-cyclo(Asp-
H7N’ - 1/ j
o Gln-D-Phe(4-F)-Arg- )
83 07 NH i oLy 6 | 260
(M H o NH, rp-Lys)-NH;
/ a7 N\ /N““/Lo - .
/- > & <\O - (SEQ 1D NO:88)
A SR ¥
F &
\
G, L/
HN {
NH,
NH OYCHJ
H N ”\E’\/- (NH
0% "NH "
PN
O .
=t b T A e
HN. -~ NH 0 ;K Ac-Arg-cyclo(Glu-Asn
o D-Phe(2-Chy-Arg-Trp-
84 © 07 nu HNILf =P 7 | 245
cl ~ B R =N Orn)-NH;
3'— ;f A P (SEQ 1D NO:89)
\ 7 vooo T
( p
NH Q\— ‘
HN=- €
NH,
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102
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCHL,
H?NJ u/\/;[NH
o “I\liH 9’
Oﬁ/“\_/\]’/N
HNw - _NH o 2 Ac-Arg-cyelo(Glu-Asn-
D-Phc(4-CN)-Arg-Trp- 64
85 OOLNH HN/L(‘J ER-Are TR 1 0000
[ H H\)Q OH Om)-OH
),—N\_ {: o
5/ 0 TN A (SEQ ID NO:90)
/i ? h
N i N/
HiN
NH,
Oa_-CH,
r Y
H N \H/\/'-._J:NH
0% “NH y
)]\/ A 0 Ac-Arg-cyvclo(Glu-Gln-
H,N 4[
) o D-Phe(4-CN)-Arg-Trp-
86 07 “NH HNT T S-Arg-T 40 3968
//\,rﬁ 4 /go OH Om)-OH
= o (SEQ ID NO:91)
\} { o \QH
7 ? \ 4
N NH
HN:<
NH,

6l
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MC4- | MCl1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH O CHs
H,N’"“N’\/”INH
Fa H 7
T
0.7 .J[N
y Ac-Arg-cycio(Glu-Dab-
HN._ N 0 \l g-cyclo(G
‘ o | D-Phe(3-OMce)-Arg-Trp-
&7 O/';\;\JH N sp 3 -
/\;f, H\ /H fo NH, Orn)—NHg
HC /- SEQ ID NO:92
Fo { > S (SEQ )
'\ S %\ ‘.5_;!
e
NH "
HN= 2
NH,
NH O'\ﬁ/CHﬂ'
HZN/'J\H,\/ ,l"IJH
07 “NH
0, _/}\.-'/ H-.,
" \I?! o/ Ac-Arg-cyclo(Glu-Pro-
o) D-Phe(2-Cly-Arg-Trp-
88 O;\[\JH HN'J\'.& ( sp 5 -
cl /7H Ho kg NH, Orn)-NH,
e N & ’ Qe ,
o . - (SEQ 11D NO:93)
Y § \ o} QH
"N <\ /
HN-= 4
NH,
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104
MCd4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (M)
G.. .CH
NH ‘ﬁ/ 2
H?N/IK\E/\\/‘jNH
0~ "NH )oj\
0 N
H,N\l I/ NH H/WK Ac-Arg-cvclo( Asp-Asn-
| o | D-Phe(4-CN)-Arg-Trp-
29 Oo/\}\JH HN/\T; ( :j g-1rp 48 ]
’f)/n\__ﬁ\/&o NH, Lys)-NH,
== o (SEQ ID NO:94)
\ 4 { o \\’/\ NH
/4 P N\
NH
HN =
NH,
Nt OYCHS
H,N H/VJ;\NH
o]
o 0 N
N JK/JA/NH i _f—\c-Arg-cyclo(Asp—Gln—
2
o | D-Phe(4-CN)-Arg-Trp-
90 0% “NH HN ( y-Arg-Trp 5 -

~
7 ?

HN

Lys)-NH,
(SEQ ID NO:95)
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105
MC4- | MClI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCHﬂ
HZNJLH/\/‘INH
07 "NH ’
0 N 0
HN \n/ NH Ac-Arg-cyclo(Om-Asn-
o )/: o | D-Phe(4-CN)-Arg-Trp-
91 0" “NH HN AN 4 -
H ﬁ\)*o NH, Glu)-NH,
\—< (SEQ 1D NO:96)
° o N
V3 ?
NH
HN
NH,
NH Ox CHa
HzN)\ﬁ/\/" [/NH
07 NH y
s
° O ~ il ’N‘? .,
i /l\/ . AH o | Ac-Arg-cyclo(Glu-Gln-
‘ 1 o | D-Phe(d-F)-Arg-Trp-
92 O//LNH W (4-0-Arg-Trp 2 _
//-‘\( H HM/\“‘O NH, Orn)-Nll,
C o= LN Q . - .
0 N (SEQ ID NO:97)
A > { o \(/ NH
H
N 4
NH ’
HN-
NH,
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106
MC4- | MCI-
No. Structure Amineo Acid Sequence | RKi | RKi
(nM) | {(nM)
Os_.CH
NH %( 3
HZN \H/\//I//\NH
0% NH
o © k/\/\NH
“\/‘, NH 4'\ Ac-Arg-cyelo(lys-Gln-
HN™ /E 0
| o | D-Phe(4-CN)-Arg-Trp-
93 o7 TNH HN™ \f ( FATED 1 -
/\fﬁ H\)Q o NH: Asp)-NH,
— /i N\ H - )
- o : (SEQ 1D NO:98)
4
N NH \_7
HN=={
NH,
NH Oy -CHs
07 "NH H
o) O§\/ k/\”N\C;,o
/|J\/ WM L, Ac-Arg-cvelo(Orn-Gln-
M o
' 0 D-Phe(4-CN)-Arg-Trp-
94 //l:/ (4-CN)-Arg-Trp 09 )

Glu)-NH;
(SEQ ID NO:99)
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107
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
@M) | (aM)
o)
NH ﬁ,CH3
HZN H/\\/'»INH
o” "NH y
H,N Y NH o] Ac-Arg-cyclo(Glu-Asn-
o /]A/ o) D-Phe(3.4,5-triF)-Arg-
95 0* “NH BN 3 -
H H\)':O NH, Trp-Om)-NH,
4 \——< (SEQ ID NO:100)
F { o Z “NH
F F ?
NH
HN=<
NH,
NH Oxy-CHs
HNT TN T N
o7 Nt y
o ?/'L\/' ~N F;;.O
HNL - (}_NH ,\ Ac-Arg-cyelo(Om-Asn-
| D-Phe(3,4,5-triF)-Arg-
96 © 0%™H HN T ( )-Arg y) 3

Trp-Glu)-NH»
(SEQ1D NO:101)
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108
MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
{(nM) | (nM)
NH O -CH,
H?NJ J\H/\/"" N
0% "NH "
N
0 0
Hr\',ll.\/,,_”sﬁJI /E( ) Ac-Arg-cvelo(Glu-Gln-
o ’ ,l: j\_//o D-Pho(34,5-rif)-Arg- |
o NH HN D -
A H H\/\EO c[)H Trp-Orn)-NH,
== gk SEQ D NO:102
N -
-oF } \ 4
NH
==
NH,
NH OYCHS
HN ﬁ"\/"i““
07 TNH y
o O%K/\/N -;—;0
- )k/ NH 7\ Ac-Arg-cvelo(Om-Gln-
2 )[ -
_ o | D-Phe(3,4,5-triF)-Arg-
98 07 "NH HNJ ~ ( -Arg 0.75 -

- Q
"\ } o T
F o F -
" \_ 7
HN=<
NH

Trp-Glu)-NH;
(SEQ 1D NO:103)

&
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109
MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (nM)
NH OOy
HQN/LN/\/"'{NH
H A
0% "NH »
AN N
v eyt
H N/ll\u,’\/ ,il\lH © Z;I ?;-l:rg(;/tlloflu-’frf:'
0 -Phe(3-CI)-Arg-Trp-
99 Oﬂgle HN 7 S-Argp 0.5 -
/’J\:‘Vy”n /H. \/&o NH, Orn)-NH,
- &j 0 K\O : " (SEQ 1D NO:104)
# \" /}-:<
3 N\
:NH A
HN--£
NH,
NH Oy CHs
H:,.N H/\/ /NH
o//\I\'JH
xﬂwfﬂ‘,
HN. ~_~ _NH o / Ac-Arg-cyvelo(Glu-Lys-
) _0 D-Phe(3-Ch-Arg-Trp-
100 07 TNH N T P 4 -
! -NH
/,——"a,,'\( H n\/go NH, Orn)-NH,
=\ d '- (SEQ 1D NO:105)
cl > ~F
oy ey
{ <)
NH -
HN:‘\
NH,
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110
MC4- | MCl-
No. Structurc Amino Acid Sequence | RKi | RKj
(nM) | (nM)
NH OYCHS
HEN)L”/\/'INH
0% “NH "
OMN
S NH 0 Ac-Arg-cyelo(Glu-Omn-
’ 4[ o | D-Phe(3-Ci)-Arg-Trp-
101 0~ “NH HN N | -
H H\_)QO NH, Orn)-NH;
\ SEQ ID NO:106
. é g—«o A | GEQ )
NH
N
NH,
NH OYCHB
H#)LH”\/”IN”
0" "NH
O /L/\},,H
N 0 7\‘ Ac-Arg-cyelo{(Glu-Pro-
o D-Phe(4-F)-Arg-Trp-
102 0% NH N 30 | 730
ﬂ\__/\*o OH Orn)-OH

N
SR
J {
NH
HN==(
NH

(SEQ 1D NO:107)
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111
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (nM)
NH Ox,CH,
H,N N/\/”INH
H
O
0”7 "NH
OM
N
<\ l Ac-Arg-cyelo(Asp-Pro-
o D-Phe(4-F)-Arg-Trp-
103 07 “NH HN (3-F)-Arg-Trp 4 -
H H\)QO NH, Lys)-NH;
o ) (SEQ 1D NO:108)
{ o Z “NH
F
NH
HN
NH,
NH OYCH:’
H,N N/\/:]//\NH
H O
o~ "NH
OM
N
<\ N Ac-Arg-cyclo{ Asp-Pro-
o | D-Phe(2-1)-Arg-Trp-
104 0” TNH HN (2-F)-Arg-Trp 78 -

Lys)-Nll,
(SEQ 1D NO:109)
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112
MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (uM)
NH OYCHi'
H?N/le/\/ ;[NH
07 "NH y
ol
>/l\/\/N 0
<\ 1\ Ac-Arg-cvelo(Orn-Pro-
0 D-Phe(2-F)-Arg-Trp-
105 0 "NH HN (@F)-ArgTrp 7 -
c H H\}O NH, Glu)-NH;
g Y : (SEQ 1D NO:110)
? o) Z “NH
NH
HN
NH,
NH OYC%
H,N H/\///[NH
0” “NH "
o N
HO Y NH o Ac-Arg-cyelo{Glu-Asp-
J/: o | D-Phe(4-CN)-Arg-Trp-
106 © 0P HN ( VETPT L 647 | 10000
§ m\%o NH, Orn)-NH,
J N ¢ (SEQ ID NO:111)
& 0 ~ NH
CN ?
NH
HN
NH,

&1
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113
MC4- | MCI1-
No. Structure Amino Acid Sequence | RKi | RKi
(M) | (nM)

$)

NH YCHS

HO Y NH o Ac-Arg-cyclo(Glu-Asp-
4[ o | D-Phc(d-CN)-Arg-Trp-
107 07 "NH HN 6463 | 10000

H H\}O OH Orn)-OH
¥—< (SEQ 1D NO:112)
° ? 0 “ “NH
N

v, _NH Ac-Arg-cvelo(Glu-Glu-
/J/: o | D-Phe(4-CN)-Arg-Trp-
108 O NH HN | - 128 | 10000
H 1&1\)&0 NH, Orn)-NH,
i (SEQ ID NO:113)
8% Z  NH
S
NH
HN
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114
MC4- | MC1-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM
NH OYCHS
H?N)J\H/\\/"INH
07 "NH
H
o o MN
o ).k/ NH o) Ac-Arg-cyclo(Glu-Glu-
/]/i o | D-Phe(4-CN)-Arg-Trp-
109 0~ "NH HN OOl 1090 | 10000
OH rn)-OF
N r~o o
4 \_< (SEQ ID NQO:114)
N 0 =~ “NH
S
NH
=
NH,,
NH Oﬁ/CH3
H,N E”\//]/:NH
07 "NH
N
j’\/ OM Ac-Arg-cyelo(Glu-Gln-
o
H,N i D-Phe(2-Me)-Arg-Trp-
110 0 5 (05
0~ TNH HN Orn)-NH,
NH
HyC N N Yo (SEQ 1D NO:115)
© ? ;o Z “NH
NH
HN:<
NH,

72
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115
MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (M)
NH OYCHﬂ
H.N H/\//J/:NH
0~ "NH "
0 Oﬁ)\/\/N 0
. /lk/iNH ' Ac-Arg-cyelo(Om-Gln-
2
o | D-Phe(2-Mc)-Arg-Trp-
111 07 "NH HN s 6 145
He H ﬁ\}O NH, Glu)-NI1,
) (SEQ ID NO:116)
© }\_<o " “NH
NH
Hn=(
NH,
NH OYCH3
H,N EMLNH
0~ "NH 4
fo oﬁ/L/\/ 0
o ).k/iNH Ac-Arg-cvelo(Orn-Gin-
2
¢ D-Phe(2-Cly-Arg-Trp-
112 07 "NH HN s 4 83

Glu)-N11,
(SEQ ID NO:117)




WO 2010/144038

PCT/SE2010/030620

116
MC4- | MCI-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) | (nM)
NH OYCHS
H?NJ\H/\/'-INH
0 "NH
H
H,N \{( NH Ac-Arg-cyclo(Orn-Asn-
o i o D-Phe(2-Ch)-Arg-Trp-
113 0% TNH HN _ ' 7 255
o y H\/EO NH, Glu)-NH,
\—< : (SEQ ID NO:118)
© ? o Z “NH
NH
HN=(
NH,
[¢]
NH ﬁ/CH3
H:JN N’/\/LNH
0% "NH
H
. M O Ac-Arg-cyclo(Glu-Gin-
2
,J/i o | D-Phe(2-CFa)-Arg-Trp-
114 £ g O7 TNH HN _ 8 93
£ H H o Nz Orn)-NH,
4 \—< (SEQID NO:119)
© o N
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MC4- | MCl-
No. Structure Amino Acid Sequence | RKi | RKi
(nM) { (nM)
NH OYCHS
H,N H"\/"INH
0”7 TNH
H
0 Oﬁ)\/\/N o
)J\/ NH Ac-Arg-cyclo(Orn-Glin-
H,N /]/i
o | D-Phe(2-CI3)-Arg-Trp-
115 £ g 07 TMH HN . ] = 4 235
. 4 H\%O NH, Glu)-NH;
& _.‘—{ (SEQID NO:120)
} 0 7 NH :
NH
HN=(
NH,
NH o%/CHJ
H?Nflkﬁ,\/-.f,NH
O///\NH "
I
O
MN_ - _NH o/ Ac-Arg-cyelo(Glu-Asn-
[ \J . .
: . 0 D-Phe(2-CF3)-Arg-Trmp-
116 - 5 07 NH TN 1 7 | 380
ey /“r“ 0 o N Orn)-NH,
P A N (SEQ 1D NO:121)
\ WA |
e
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MC4- | MC1-
No. Structure Amino Acid Scquence | RKi | RKi
(nM) | M)
NH Oﬁ/CHa
NN "INH
07 TNH "
o Q\/,L/\,,N 5
H,N . _NM 74 Ac-Arg-cyelo(Orn-Asgn-
\[O(/f w Xe) D-Phe(2-CFj3)-Arg-Trp-
117 e £ 07 NH N s | 540
AV /%fﬁ H\/go NH, Glu)-NH;
“"< o] N (SEQ 1D NO:122)
\_ / \ o T NH
e
NH
HN=<
NH,
7.0 Tests and Assays Employed in Evaluation of the Peptides of the Present
Invention., '

‘The melanocortin receptor-specific peptides of this invention may be tested by a
varicty of assay systems and animal models 1o determine binding, functional status and
efficacy.

7.1 Compctitive Inhibition Assay using [1'**]-NDP-¢-MSH.

A competitive mhibition binding assay was performed for exemplified peptides
according to the invention using membranc homogenates prepared from HEK-293 cclls
that express recombinant hMC4-R, hMC3-R, or hMC5-R, and from B-16 mouse
melanoma cclls (containing endogenous MC1-R). In some instances, HEK-293 celis that
cxpress recombinant hMC1-R were employed. Assays were performed in 96 well GF/B
Milliporc multiscrcen filtration plates (MAFB NOB 10) pre-coated with 0.5% bovine
scrum albumin (Fraction V). Mcmbranc homogenates were incubated with 0.2nM (for
hMC4-R) 0.4 oM (for MC3-R and MC5-R) or 0.1 nM (for mouse B16 MCI-R or hMCI-
R) [1'™]-NDP-a-MSH (Pcrkin Elmer) and increasing concentrations of test peptides of the
present invention in buffer containing 25 mM HEPES buffer (pH 7.5) with 100 mM NaCl,
2 mM CaClz, 2 mM MgCly, 0.3 mM 1,10-phenanthroline, and 0.2% bovine scrum albumin,

After incubation for 60 minutes at 37° C, the assay mixturc was filtered and the
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mcmbrancs washed three times with icc-cold buffer. Filters were dried and counted in a
gamma counter for bound radioactivity. Non-specific binding was mcasured by inhibition
of binding of [I'**]-NDP-0-MSH in the presence of 1 pM NDP-o-MS$EH. Maximal speeific
binding (100%) was dcfined as the difference in radioactivity (cpm) bound to cell
membranes in the absence and presence of | pM NDP-a-MSH. Radioactivity (cpm)
obtained in the presence of test peptides was normalized with respect to 100% specific
binding to determine the percent inhibition of [1**)-NDP-a-MSH binding. Each assay was
conducted in triplicate and the actual mean values arc described, with results less than 0%
reported as 0%. Ki valucs for test peptides of the present imvention were determined using

Graph-Pad Prism® curve-fitting software. Results from this assay arc presented hercin (sce

6.1). For some peptides, a mean value of more than two valucs is presented.

7.2 Assay for Agonist Activity.

Accumulation of intraccllular cAMP was cxamined as a measure of the ability of
peptides of the present invention to clicit a functional responsc in HEK-293 celis that
express MC4-R. Confluent HEK-293 cclls that express recombinant hMC4-R were
detached from culture plates by incubation in enzyme-frec cell dissociation buffer.
Dispersed ceils were suspended in Earic’s Balanced Salt Solution containing 10 mM
HEPES (pH 7.5), 1 mM MgCl,, ImM glutamine, 0.5% albumin and 0.3 mM 3-isobutyl-1-
mcthyl-xanthine (IBMX), a phosphodicsterase inhibitor. The cells were plated in 96-well
plates at a density of 0.5 x 10° cells per well and pre-incubated for 10 minutes. Cells were
cxposcd for 15 minutes at 37° C to peptides of the present invention dissolved in DMSO .
(final DMSO concentration of 1%) at a concentration range of 0.05 - 5000 nM in a total
assay volume of 200 pl.. NDP-o-MSH was used as the reference agonist. cAMP levels
were determined by an HTREF® ¢cAMP cell-basced assay system from Cisbio Bioassays
utilizing cryptate-labeled anti-cAMP and d2-labeled cAMP, with plates read on a Perkin-
Llmer Victor plate reader at 665 and 620nM. Data analysis was performed by nonlincar
regression analysis with Graph-Pad Prism® software. The maximum cfficacics of test
peptides of the present invention were compared to that achicved by the reference
melanocortin agonist NDP-a-MSH, used as full agonist benchmark in this context.

7.3 lHigh and Low Density hMC4-R lFunctional Assay.

A HEK293 ccll linc transfected with human MC4-R (Palatin Yechnologics, US,

with license from the University of Michigan) was uscd. ‘The human MC4-R was
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introduccd to HEK293 by using the T-REx™ System, Invitrogen. The T-REx™ System
cemploys a tetracycline-regulated mammalian cxpression system that uses regulatory
clements from the £, coli Tnl@-cncoded tetracycline (Tet) resistance operon. By usc of the
T-REX™ System, cxpression of the gene of interest, the human MC4-R. gene, 1s repressed
in the abscnce of tetracycline or doxycycline and induced in the presence of tetracycline or
doxycycline (scc T-RIEx™ System Manual, published by Invitrogen).

HEK293-T-REx-MC4-R cells were cultured in DMEM (Gibco 11965),
supplemented with L-Glutamine (Gibeo 25030), 10% fetal bovine scrum (FBBS), 200
ug/mL Zcocin (Invitrogen 46-0072) and 6 ng/mL Blasticidin (Invitrogen 46-1120) in 5%
CO; and 95% hurmmdity at 37°C. T-150 flasks of cclls at 75% confluecnce were incubated
with two concentrations of doxycycline (0.1 ng/mL to provide a low density hMC4-R
system and 10 ng/ml. o providc a high density hMC4-R system) in 5% CO; at 37°C for
16-18 hours to inducc MC4-R cxpression, On the day of the assay, the cells were washed
with PBS (Gibeo 14190) and harvested using cc;ll:(i_issociati0|1 buffer (Gibco 13150-016),
then centrifuged and resuspended in Hanks' Balanced Salt Solution (+Ca, +Mg} (Gibco
14025), 10 mM 4-(2-hydroxycthyl)-1-piperazinecthanesulfonic acid (HEPES) (pH 7.4)
(Sigma HO0887), ImM L-Glutamine (Gibco 25030), 1 mg/ml. bovine scrum albumin
(BSA) (Sigma A3311) and 0.3 mM 3-isobutyl-1-methyl-xanthine (IBMX). Cells were then
counted and volume was adjusted to 2.5 x 10° cells' per ml.

The cells were then dispenscd into 96-well plates (BD 353916) in 198 uL (about 5 x
10" cells/welt and incubated for 10 minutes at 37°C. The compound to be tested was
diluted with DMSO to a final concentration of 1 mM. Scrial dilution was preparcd in
polypropylene removable 12-well fibrary tube strips (VWR cat# §3009-682). 120 plof the
I mM compound stock was pipetted in the sccond 'c()lumn on the platc. Using the Janus
liquid handler the compound was scrially diluted 1~l:j 0 (25 uL compound + 225 ul. DMSO)
to a total of 9 concentrations (representing final las\say concentrations ranging from 107 to
107 M).

2 uL of the standard, [Nlc", I)-I’h(-:?]-alpha.-Mclanocytc-: Stimulating Hormone (NDDP-
a-MSH), or compound was added to the 96-well plate using the Janus robotic systcm. All
assay samplcs were run in duplicate (i.c. cach samplc was in two low dox and twe high

dox plates, respectively). The plates were gently shaken and incubated for 15 minutes at
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37° C. The rcaction was stoppcd by adding 15 pL of lysis buffer per well and the plates
were shakened for 30 minutes al room temperature.

Apgonist stimulation of the MC4-R activates adenylate cyclase, which 1s an ¢cnzymce
that catalyscs the formation 3,5 -cyclic adenosine monophosphate (cAMP) from
adenosine triphosphate (ATP). Thus, agonist stimulation of the MC4-R increases the levels
of cAMP. cAMP-levcls were measured with the cAMP dynamic 2 HTRYE kit (CisBio cat#f
62AMAPEC; sce manual published by CisBio). cAMP levels were normalised against plate
controls (1% DMSO for 0%, 400 nM NDP-0-MSH for 100%) and a calibration curve
ranging from 712 nM to 0.04 nM cAMP (esscntially as described in the CisBio HTRY kit).
The plates were incubated on a shaker at room {emperature for | hour and read on the
Perkin-Llmer Victor plate reader at 665 and 620 nm. Fluoresence ratios were then
calculated as described in the CisBio HTRI kit, with GraphPad Prism sofiware used to plot
the change in fluorescence percent values versus cAMP concentration using the variable
slope dose response curve and, based on calculated cAMP concentrations, to determine
ECsy values and pereent activation. Results from this assay arc presented herein (scc 8.0).

7.4 Food Intake and Body Weight Change.

Change in food intake and body weight was cvaluated for sclected peptides
administered by subcutancous injection route. Malc Spraguc-Dawlcy rats were obtained
from Hilllop Lab Animals, Inc. (Scottdale, PA). Animals were individually housed in
conventional polystyrenc hanging cages and maintained on a controlled 12 hour on/off
light cycle. Water and pelleted food (ProLab RMH 2500, W F. Fisher & Son Inc.) was
provided ad libitum. The rats were dosed subcutancously with vehicle (3.2%
mannitol/50mM Tris buffer) or selected peptides (1.0 mg/kg). The changes in food intake
for the 4 and 24 hour penods after dosing and the changes in body weight for the 24 hour
period after dosing were determined. The changes in body weight and food intake for the
48 hour and 72 hour periods after dosing was also measured to determine reversal of
changes in body weight and food intake effccts back to bascline levels (not shown).

Food intake (FI, 0-4 h and 0-24 h) and body weight (13W, 0-24 h) rcsults from
studics with 1.0 mg/kg subcutancously of Examples 43, 46 and 67 and corresponding
vchicle controls run in parallel arc shown in Table 2 below, expressed as means + SEM
(n—=8-10).

Table 2
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Experiment | Treatment Dosc n | F10-4h(g) F10-24h (g) | BW change
(mg/kg, s.c.) (0-24h (g)
] Vehicle 101 10.53£0.78 [27.75£1.00 | 1.49+0.18
1 Ref Ex 2 1.0 10441048 12084+1.01 |-0.38:0.406
I [ix 43 1.0 106,85+ 055 2444085 |0454:035
2 Vchicle 8 [7.09+£039 {2746+1.16 | 1.96£0.55
2 Refl Ex 2 1.0 8 |2.80+£027 |21.81=1.04 |{085+045
2 Iix 46 1.0 8 [3.71£0.68 [20.56%+1.14 |-0.2940.55
3 Vcehicle 8 [7.76+0.53 (2571025 |225+£0.50
3 Reflx 2 1.0 8 13.17+042 | 1998+£0.60 |-0.274:0.48
3 Ex 67 1.0 8§ [420£066 |21.51+1.27 |[-0.05+£0.39

7.5

Induction of Penile Ercction.

The ability of peptides of the present invention to inducc penile erection (PE) in

malc rats was cvaluated with sclected peptides. Male Sprague-Dawlcy rats weighing 250-

300 g were kept on a 12 hour on/off light cycle with food and watcr ad fibitum. All

bchavioral studics were performed between 9 a.m. and 4 p.m. Groups of 6-8 rats were

administercd peptides at a varicty of doses via the subcutancous injection route.

Immediatcly after trcatment, rats were placed into individual polystyrene cages (27 cm

long, 16 cm wide, and 25 cm high) for behavioral obscrvation, typically by remote video

monitoring (High-speed Digital Video Rccording.Systcm EVS-DSX-16000DVD-11 with

CCD cameras, Epic Systcms Inc., St. Louis, MO, JSA) followed by blinded off-line

scoring of video recordings. Rats were observed for onc hour, and the number of yawns,

grooming bouts and PIis were recorded in 10-minute bins.

PE results from studics with 1.0-3.0 mg/kg subcutancously of Examples 43, 46 and

67, along with Ref Ex 2, arc shown in Table 3 below, expressed as total number of PE/rat,

mcan £ SEM (n=7-11) and number of rats/group showing at Icast onc crection over the

study period (% rcsponders). Corresponding vehicle controls (3.2% mannitol/S0mM Tris

buffer) were run in parallcl.
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Table 3

Treatment | Dosc (mg/kg, s.c.) | n | Total number of PE/rat 0-1h % Respondcers
Vehicle 11 1.04:0.27 64
Ref Ex 2 3.0 7 6.0+ 0.44 100
Ex 43 1.0 7 1.74£0.36 29

3.0 7 0.04:0.76 100
Ex 46 1.0 7 494 1.1 100

3.0 7 4.4+1.] 86
Ex 67 1.0 7 23+042 86

3.0 7 33+£1.0 100

8.0  High and Low Decnsity hMC4-R Functional Assay Results
IExemplificd peptides were tested using the high and low density hMC4-R functional
assay as described in Scction 7.3 above, with the results as shown in Table 4 below. Table

4 includces both single point values and mean values,

Table 4
0.1 ng/mL Doxycycline 10 ng/ml. Doxyeveline
Compound ‘ Intrinsic Activity 5 Intrinsic Activity
ECs) (nM) (%) ECso (nM) (%)

Examplc 1 0.34 91 0.045 96

Examplc 2 0.56 36 0.095 99

Examplc 3 0.07 28 0.16 100

Examplc 4 - 11 0.245 100

Example § - 5 0.38 92

Example 6 37 29 2 100

Example 7 0.3 48 0.135 100

Examplc 8 48 71 0.55 87

Examplc 9 0.09 91 0.035 89

Examplc 10 0.45 77 0.17 94

Example 11 0.065 83 0.06 90

Example 12 34 64 0.5 97

Examplc {3 0.125 85 0.06 96
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0.1 ng/mL Doxycyeline 10 ng/mL Doxycyeline
Compound . Intrinsic Activity ] Intrinsic Activity
ECso (nM) (%) ECso (nM) (%)
Examplc 14 8 16 0.4 93
Example 15 0.165 16 0.2 90
Example 16 0.15 28 0.16 97
Example 17 0.95 64 0.12 05
Example 18 0.14 83 0.085 97
Example 19 0.42 35 0.22 97
Example 20 - 0.5 0.75 53
lixamplc 21 - 8 0.5 97
Examplc 22 3 78 0.2 93
Example 23 2 17 0.55 95
Examplc 24 0.7 15 0.45 99
Example 25 75 23 2 94
Example 26 0.125 74 0.12 90
Examplc 27 0.7 37 0.33 97
Examplc 28 29 35 0.6 94
Examplc 29 3 14 0.8 100
Example 30 - 2 25 9
Examplc 31 7 33 0.313 98
Fxample 32 18 34 0.543 96
Example 33 J 4] 0.153 98
Examplc 34 ] 79 0.137 97
Example 35 - ) 1 84
Examplc 36 - 8 1 89
Example 37 - 6 .55 90
Examplc 38 2 31 (0.258 97
Examplc 39 - 4 I 79
Izxamplc 40 - 8 0.5 93
Examplc 41 - 5 0.8 84
Exampic 42 - 9 0.5 84
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0.1 ng/ml. Doxveycline

10 ng/ml. Doxveycline

Intrinsic Activity

Intrinsic Activity

Compound ECsy (nM) (%) ECsy (M) (%)
Example 43 1 43 0.177 100
Examplc 44 11 22 0.617 99
Example 45 - 12 0.45 87
Example 46 0.666 40 0.173 97
Example 47 0.31 36 0.373 100
Example 48 - 6 4 93
lixample 49 2 74 0.235 93
Examplc 50 0.21 94 0.085 o4
Iixampic 51 0.64 22 0.4 95
Examplc 52 0.325 31 0.2 99
Examplc 53 0.13 86 0.13 90
Example 54 0.075 56 0.075 92
Example 55 10 28 0.8 98
Examplc 56 5 4] 0.3 08
Example 57 0.25 89 0.095 100
Example 58 5 67 0.25 100
Izxarmple 59 0.6 90 0.1 98
Example 60 0.45 62 0.14 95
Examplc 61 - 6 0.95 Y
Examplc 62 16 23 0.47 84
Example 63 0.37 30 0.157 93
[Zxampic 64 1 57 0.08 90
Example 65 | 58 0.085 93
Examplc 66 5 32 0.265 88
Examplc 67 l 38 0.14 99
Examplc 68 0.85 55 0.075 91
Examplc 69 0.25 76 0.095 92
Examplc 70 0.4 64 0.1 91
Example 71 I 86 0.085 91
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0.1 ng/mL: Doxycyeline

10 ng/mL Doxycycline

Intrinsic Activity

Intrinsic Activity

Compound | pe vy (%) ECs (nM) (%)
LExample 72 3 11 0.35 84
Examplc 73 0.587 RO 0.068 102
Example 74 0.943 68 0.11 100
Examplc 75 0.65 43 0.125 87
Example 76 3 53 0.135 85
FExample 77 3 34 0.155 80
Example 78 2 48 0.2 89
Example 79 4 48 02 85
Example 80 6 13 0.65 86
FExamplc 81 4 23 0.45 85
Examplc 82 2 79 0.095 95
Fxamplc 83 0.75 78 0.075 94
Examplic 84 0.633 78 0.09 97
Examplc 85 15 36 0.707 94
Example 86 9 36 0.483 96
Lxample 87 1 64 0.065 100
Fxample 88 3 15 0.35 89
Examplc 89 6 17 87
Example 90 4 31 0.283 96
Example 91 1 18 0.265 96
Examplc 92 0.1 81 0.04 89
Example 93 0.3 44 0.17 97
lzxamplc 94 0.24 32 (.09 92
Example 95 ] 42 0.125 100
Example 96 2 24 0.235 100
Fxamplc 97 0.8 49 0.1 100
Example 98 0.45 47 0.14 100
Examplc 99 0.7 32 0.14 94
Example 100 6 27 0.27 93
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0.1 ng/ml. Doxveycline 10 ng/mL Doxveycline
Compound ] Intrinsic Activity ‘ Intrinsic Activity
ECsq (nM) (%) ECsp (nM) (%)

Example 101 0.95 36 0.14 93

Lxample 102 18 30 0.725 97

Examplc 103 1 32 0.13 100

Example 104 191 16 10 100

Example 105 3 35 0.15 94

Example 106 3 113 77

Example 107 4 64

Examplc 108 3 9 59

Example 109 2 269 69

Example 110 | 0.6 R4 0.06 105

Example 111 0.575 81 0.053 104

Example 112 0.39 83 0.07 101

Example 113 0.72 80 0.065 100

Example |14 1 73 0.185 117

Example 115 0.8 54 0.17 108

Example 116 0.08 77 0.095 104

Examplc 117 1 50 0.18 1§12

It is believed that peptides of the invention ¢xhibiting an intrinsic activity of equal .

to or greater than about 0.1 (10%), such as greater than 0.2 (20%) or greater than about 0.3
(30%) or greater than about 0.4 (40%) or greater than about 0.5 (50%) or greater than
about 0.6 (60%) %) or preater than about 0.7 (70%), or greater than about 0.8 (80%), or
greater than about 0.9 (90%), or cqual to or greater than about 1.0 (100%), in the above
described high density hMC4-R sysiem (i.c. HEK293TRexMC4R celly treated with 10
ng/ml doxycyclinc), based on maximal stimulation of adenylyl cyclasc achicvable by the
compound in the same high density hMC4-R system where the maximal stimulation
achieved by a-MSH or NDP-a-MSH is designated as an intrinsic activity of 1.0 (100%),

provide agonist (full or partial) activity on the MC4 receptor.
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A majority of thc peptides of the Examples which were tested in the above
described high density hMC4-R system (i.e. HEK293TRexMCA4R cells treated with 10
ng/ml doxycycling) gave in said assay ECsy values for cAMP production of less than 0.05
uM, such as less than 0.01 puM, and in particular Iess than 0.001 pM .

As scen from Table 4, peptides of the invention may lack intrinsic activity in the
low density hMC4-R system and be full agonists in the high density hMC4-R system.

As further scen from Tabie 4, peptides of the invention may be partial agonists in
the above deseribed low density hMC4-R system and full agonists in the above described
high density hMC4-R system.

As further scen from Table 4, peptides of the invention may be full agonists in
both the low density hMC4-R system and in the high density hMC4-R system.

Without being bound by any theory, it is belicved that peptides that cither lack
infrinsic activity or are partial agonists in the above described low density hMC4-R system
(1.c. peptides having intrinsic activity of from 0 to 70% in the low density hMC4-R system)
and are partial or full agonists in the above described high density hMC4-R system (i.c.
peptides having intrinsic activity of cqual to or above 10%, or above 70%, in the high
density hMC4-R system) will provide no or a reduced level of sexual effects resulting from
MC4 receptor activation, ¢.g. penile ercetion, compared to peptides being full agonists in
both the low and the high density hMC4-R systcms. As explained above, these sexual
cffects are considered unwanted side-cffects upon treatment of cnergy homeostasis and
metabolism related, food intake related and/or cnergy balance and body weight related
discascs, disorders and/or conditions.

it is thus belicved that peptides according to the invention posscss promising MC4
receptor affinity, cfficacy and potency to be uscful for treatment of discascs, disorders
and/or conditions responsive to activation of the MC4 receptor, in particular encrgy
homcostasis and mctabolism related (c.g. diabetes), food intake related and/or energy
balance and body weight related discascs, disorders and/or conditions, including obesity,
overweight and discases, disorders and/or conditions associated with obesity and/or
overweight, such as type 2 diabetes and metabolic syndrome.

Although the invention has been describedl in detail with particular reference to

these preferred embodiments, other embodiments can achicve the same results. Variations

oY
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and modifications of the present invention will be obvious to thosc skilled in the art and it

is intended to cover all such modifications and cquivalents.
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CLAIMS

1. A cyclic peptide of Formula (I):

gm%

HN
? (0
s orapharmaccutically acceptable salt thereof,
wherein:
R is -NH-C(=0)- or -C(=0)-NH-;
Ry is -l or -CH;-, and if' Ry 1s -CH,- forms with Rz a pyrrolidine ring, the
pyrrolidine ring optionally substituted with -OH,

10 Rs is -(CHj),- 1f Ry 18 -CH,-, and oihc-:rwisc R; is sclected from
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o Iz ug
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WOH /(A)\I_FNHZ /f\)\r(:}-iz
w Z w
CH, o) ’ CH,
CH, ér
/ﬁz\o/\Q )\o/\Q /ﬁ\@
or

Raa, Raw and Ry are cach independently sclected from hydrogen, halo, (Ci-
Cinalkyl-halo, {C,-Cig)alkyl-dihalo, (C;-Cyo)alkyl-trihalo, (C,-Cp)alkyl, (C;-Cjp)alkoxy,
(Cy-Cyn)alkylthio, aryl, aryloxy, nitro, nitrilc, sulfonamide, amino, monosubstituted amino,
s disubstituted amino, hydroxy, carboxy, or alkoxy-carbonyl, on the proviso that at lcast one
of Rus, Ry and Rec is not hydrogen;
Rs is -OH or -N(Rg.)(Rew);
Rga and Rgp are cach independently H or a Cy to C4 lincar, branched or cyclic
alkyl chain;
10 R7 is -H or -C(=0)-NH;;
w is in cach instance independently 0 to 5;
xis | to 5;
yis 1 1o 5; and

7 18 In cach instance independently 1 to 5.

2. The cyclic peptide of claim 1 which is of Formula (11):
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(1
or a pharmaccutically acceptable salt thercof.
3. The cyclic peptide of ¢laim | or claim 2, wherein R, is -C(=0)-NH-, x 15 2
and y is 3.
4, The cyclic peptide of claim 1 or claim 2 wherein Ry is -NH-C(=0})-, x 15 3
and y1s 2.
3. The eyclic peptide of any onc of claims 1-4, wherein R, is H or -Cll;-, and if

R; is -CH;- forms with Ry a pyrrolidine ring, the pyrrolidine ring optionally substituted
with -OH; and

R3 1s -(CHy)s- if Ry is -CHj-, and otherwise R is selected from

. A Fon AV ™

H 3 . o 0

NH
_CH3 /(/\)Z\NH;_ /(’\TZ\NJ‘LNH
s H

2
H

K
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WOH /(*j\H/NHz
w z
CH, or o]
6. The cyclic peptide of any onc of claims 1-4, wherein R; is I or -Cll5-, and if

R; is -CH,- forms with R; a pyrrolidine ring, the pyrrolidine ring optionally substituted
with -OH, and

5 Ra is -(Cliz)2- if Rz is -CH;-, and otherwisce R 1s sclected from
_<CH3
—CH, \/OH OH /\NH? /\/NH?
» L] H El ]
/YNHQ
/\/\NHZ /\/\/NH? 0
H H
WNHZ /\/N\H/CH3 \\/\/N\[(NH?
O 0O NH
~o ~CH;
//SCQ-O
or 0
10
7. The cyclic peptide of any onc of claims 1-4, whercin Ry is H, R; is sclected
from
/\’_rNH2 WNHZ
O o 0
15 8. The cyclic peptide of any onc of claims 1-4, wherein Ry is -CHz- and Rais

-(CHy)-, Ry and R; together forming an unsubstituled pyrrolidine ring.

9. The cyclic peptide of any onc of ¢laims 1-8, whercin at least one of Ruaa, Rap,

and Ra. is indcpendcently sclected from

F —cl ——OH
——CH, —O0—CH,

3
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CH, F
e
CH, ’ P,
_NHZ, NG, or Y
10.  The cyclic peptide of any onc of claims 1-8, wherein at least one of Raa, Ray

and R, is independently sclected from hydrogen, halo, (C;-Cqalkyl-halo, (C,-Cq)alkyl-
dihalo, (C,-Cylalkyl-trihalo, (C;-Cy)alkyl, (C;-Cialkoxy, nitro, nmitrile, amino or hydroxy,

on the proviso that at lcast one of R4,, Rap and Ry is not hydrogen.

1. The eyclic peptide of any onc of claims 1-8 wherein Ry, 1s in the 4 position

and 15 -C=N and Ry, and Ry are cach H.

12.  The cyclic peptide of any one of claims 1-8 wherein Ry, 18 in the 4 position

and 1s -F and Ry, and Ry, are each H.

13, A cyclic peptide sclected from:
Ac—Arg—cycio(Glu-ASn—D—Phc(4-CN)—Arg—'I‘rp-()rn)-N,Hg(SEQ 1D NO:48);
Ac-Arg-cyclo(Glu-Gin-D-Phe(4-CN)-Arg-1rp-Orn)-NH, (SEQ 1D NO:51);
Ac-Arg-cyclo(Glu—Asn-D-P.hc(4-.F)-Arg-Trp-Om)-NI-Iz (SEQ 1D NO:74);
Ac-Arg-cvelo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-0Om)-OH (SEQ 1D NO:90);
Ac-Arg-cyclo(Glu-Gin-D-Phe(4-CN)- Arg-Trp-Orm)-OH (SEQ 1D NO:91);
Ac-Arg-cyelo(Glu-Gin-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:97),
Ac-Arg-cvelo{Glu-Pro-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ [D NO:44),
Ac-Arg-cvelo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:72);
Ac-Arg-cyclo(Glu-Pro-D-Phe(4-F)- Arg-Trp-Orn)-OH (SEQ 1D NO:107); or

a pharmaccutically acceptable salt of any of the forcgoing,

14, A pharmacecutical composition comprising a cyclic peptide or a
pharmaccutically accceptable salt thercof of any onc of claims 1-13 and a pharmaccutically

acceptable carrier.,
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15. A peptide according any onc of claims 1-13 for usc as a medicament.

16. A peptide according to any one of claims 1-13 for usc in treating discascs,

disorders and/or conditions responsive to activation of the MC4 receptor.

17. A peplide according to any one of claims 1-13 for use in treating diabetes;
obesity; overwceight;, and/or discases, disorders and/or conditions associated with obesity
and/or overweight, including insulin resistance; impaired glucose tolcrance; type 2
diabetes; metabolic syndrome; dyslipidemia; hyperlipidermia; hypertension; heart
disordcrs; cardiovascular disorders; non-alcoholic fatty liver discasc; joint disorders;
sccondary ostcoarthritis; gastrocsophageal reflux; sleep apnca; athcrosclerosis; stroke;

macro and micro vascular discascs; stcatosis; gall stoncs; and gallbladder disorders.

18. A mcthod of treating a discase, disorder and/or condition responsive to
activation of the MC4 rcceptor comprising administering a therapeutically cffective

amount of a peptide according to any onc of claims 1-13 to a paticnt in need thereof.

19. A method of treating diabetes, obesity, overweight and/or discascs, disorders
and/or conditions associated with obesity and/or overweight, including insulin resistance;
impaired glucose tolcrance; type 2 diabetes; metabolic syndrome; dyslipidemia;
hyperlipidemia; hypertension; heart disorders; cardiovascular disorders; non-alcoholic fatty
liver discase; joint disorders; sccondary ostcoarthritis; gastrocsophageal reflux; slecp
apnca; atherosclerosis; stroke; macro and micro vascular discascs; stcatosts; gall stones;
and gallbladder disorders comprising administering a therapeutically effective amount of a

peptide according to any onc of claims 1-13 to a paticnt in nced thereof.

20. A mcthod of reducing food intake, body weight and/or body weight gain
comprising administcring a pharmacologically cffcctive amount of a peptide according to

any onc of claims 1-13 to an individual in need thercof.
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PEPTIDOS ESPECIFICOS PARA RECEPTORES DE MELANOCORTINA

Campo 1écnico

La prescnte invencidn se refiere a péptidos ciclicos especificos para receptores de
melanocortina que pueden utilizarse en el tratamiento de enfermedades, indicaciones,
afecciones y sindromes mediados por los receptores de melanocortina, en particular
enfermedades, trastornos v/o afecciones relacionados con la homeostasis de la energia y el
metabolismo (por ejemplo, la diabetes), relacionados con la ingesta de alimentos y/o cl
equilibrio energético y relacionados con el peso corporal, incluida la obesidad, el
sobrepeso y enfermedadcs, trastornos y/o afecciones asociados con la obesidad y/o el
sobrepeso, tales como diabetes tipo 2 y sindrome metaboélico.

Antecedentes

Lo que sigue se reficre a distintas publicaciones por autor(cs) y ailo de publicacion
y, debido a fechas de publicacion recientes, ciertas publicaciones no se consideran técnica
anterior con respecto a la presente invencién. La descripcion de dichas publicaciones en la
presenle se proporciona con ¢l fin de tener un panorama mas complcto dc los antecedentes
y no debc interpretarse como una admision de que dichas publicaciones constituyen técnica
antertor a los efectos de la determinacion de la patentabilidad.

Se ha identificado una familia de tipos y subtipos de receptores de melanocortina,
incluidos los receptores de melanocortina-1 (MC1-R) expresados en melanocitos y células
de melanoma humanos normales, los receptores de melanocortina-2 (MC2-R) para ACTH
(adrenocorticotropina) expresados en células de glandula adrenal, los receptores de
melanocortina-3 y melanocortina-4 (MC3-R y MC4-R) expresados principalmente en
células del hipotalamo, mesencéfalo y tronco cercbral, y los receptores de melanocortina-5
(MC5-R), expresados ampliamente en tejidos periféricos. Se ha sugerido que ¢l MC1-R se
asocia con la pigmentacién e inflamacién del cabello y la piel, se cree que ¢l MC2-R media
la esteroidogénesis, se ha sugerido que el MC3-R se asocia con la homeostasis de la
energia, la ingesta de alimentos y la inflamacion, sc cree que ¢l MC4-R controla el

comportamiento alimenticio, la homeostasis de la energia y 1a funcidn sexual (por cjemplo,

]
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la funcidn créetil) y se ha sugeride que el MC5-R participa en ¢l sistema glandular
exocrino.

Se ha trabajado abundantemente para determinar la estructura de los receptores de
melanocortina, incluidas las secuencias de 4cidos nucleicos que codifican los receptores y
las sccuencias de aminodacidos que constituyen los receptores. 51 MC4-R es un receptor 7-
transmembrana acoplado a Ja proteina G que se cree s¢ expresa principalmente en el
cercbro.

Sc ha demostrado que la inactivacion del MC4-R rcsulta en obesidad (I1adley,
1999, Ann N'Y Acad Sci., 885:1-21). La proteina relacionada con agouti (AgRP) s un
compuesto endogeno que, segln sc ha sugerido, puede ser un antagonista de MC o un
agonista inverso en MC4-R. Se cree que la hormona estimuladora de a-melanocitos (a-
MSI]) es el principal agonista de MC4-R endoégeno.

Ademds, se ha sugerido que los receptores de MC4-R ubicados periféricamente
parlicipan en ¢l control de la homeostasis de la energia, y ¢l papel de la sefializacion de
MC4-R en cl nervio vago y su importancia para ¢l tratamicnto de la obesidad y ta diabetes
se analizan en Gautron et al, The Journal of Comparative Ncurology, 518:6-24 (2010).

Se cree que péptidos especificos para MC4-R, y péptidos secundarios especificos
para MC3-R, son utiles en la regulacion de la homeostasis de la encrgia en mamiferos,
incluido ¢l uso como agentes para atenuar la ingesta de alimentos y el aumento de peso
corporal. Se cree que los péptidos agonistas de MC4-R son ttiles para ¢l tratamiento de la
disfuncidn sexual, incluida la disfuncion crécti] masculina, y para reducir la ingesta de
alimentos y el aumento de peso corporal, asi como también para ¢l tratamiento de la
obesidad. Dichos péptidos también pucden utilizarse para reducir el consumo de etanol
voluntario, para ¢l tratamiento de adicciones a drogas y similares. Los péptidos agonistas
dec MC4-R, asi como los péptidos agonistas de MC3-R, también pucden emplearse para ¢l
tratamiento de shock circulatorio, 1squemia, shock hemorragico, enfermedades
inflamatorias y enfermedades, indicaciones, afecciones y sindromes relacionados. Por el
contrario, s¢ crec que los péptidos antagonistas de MC4-R son utiles para ayudar a
aumentar de peso, como por ¢jemplo ¢n el uso del tratamicento de caquexia, sarcopenia,

sindrome o enfermedad de desgaste y anorexia. Dichos péptidos también pueden emplearse
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para ¢! tratamiento de la depresion y trastornos relacionados. (Wikberg et al, Nature
Reviews, Drug Discovery, 7, 307, (2008); Adan ct al, British J. Pharm., 149, 815-827
(2006); Nogueiras et al, J. Clin., Invest., 117(11): 3475-3488 (2007); Maaser ct al, Ann.
N.Y. Acad. Sci., 1072, 123-134 (2006); Giuliani et al, British J. Pharm., 150, 595-603
(2007); Balbani, Expert Opin. Ther. Patents, 17(3), 287-297 (2007); v Navarro ct al,
Alcohol. Clin. Exp. Res., 29(6), 949-957 (2005)). Péptidos especificos para los receptores
de melanocortina incluyen péptidos anédlogos a a-MSH ciclicos tales como Ac-Nle-ciclof-
Asp-His-D-Phe-Arg-Trp-Lys)-NH; (SEQ ID NO:1) (ver las patentcs de los Estados Unidos
Nos. 5.674.839 y 5.576.290) y Ac-Nle-ciclo(-Asp-His-D-Phe-Arg-Trp-Lys)-OH (SEQ ID
NO:2) (ver las patentes de 1os Estados Unidos Nos. 6.579.968 y 6.794.489). Estos y otros
péptidos especificos para los receptores de melanocortina generalmente contienen la
secuencia de tetrapéptidos central de la a-MSH nativa, I—Iisﬁ-:P]m?-Argg-.Tr_pq (SEQ ID
NO:3), o un mimético o variacién de la misma, incluida la sustitucién de ID-Phe por Phe’.
Otros péptidos y compuestos similares a péptidos que se indica son especificos para uno o
mas receptores de melanocortina se describen en las patentes de los Estados Unidos Nos.
3.731.408, 6.054.556, 6.350.430, 6.476.187, 6.600.015, 6.613.874, 6.693.165, 6.699.873,
6.887.846, 6.951.916, 7.008.925 y 7.176.279; en las publicacioncs de solicitudes de
patente de los Estados Unidos Nos. 2001/0056179, 2002/0143141, 2003/0064921,
2003/0105024, 2003/0212002, 2004/0023859, 2005/0130901, 2005/01871064,
200570239711, 2006/0105951, 2006/01 11281, 2006/0293223, 2007/0027091,
2007/0105759, 2007/0123453, 2007/0244054 y 2008/0039387; v en las solicitudes de
patente internacionales Nos. WO 98/27113, WO 99721571, WO 00/05263, WO 99/54358,
WO 00/35952, WO 00/58361, WO 01/30808, WO 01/52880, WO 01/74844,

WO 01/85930, WO 01/950140, WO 02/18437, WO 02/26774, WO 03/006604, WO
2004/099246, WO 2004/046166, WO 2005/000338, WO 2005/000339, WO 2005/000877,
WO 2005/030797, WO 2005/060985, W02006/048449, WO 2006/048450,

WO 2006/048451, WO 2006/048452, WO 2006/097526, WO 2007/008684, WO
2007/008704 y WO 2007/009894. A pesar del gran interés cientifico y farmacéutico en los
péptidos especificos para los receptores de melanocortina, lo que queda demostrado por

numerosos articulos en la bibliografia cientifica y en numerosas solicitudes de patente y
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patentes otorgadas (Nozawa ct al, Expert Opin. Ther. Patents 18(4):403-427 (2008);
Bednarek et al, Expert Opin. Ther. Patents 14(3):327-336 (2004); Todorovic et al,
Peptides, 26, 2026-2036 (2005); y Ujjainwalla et al, Current Topics in Med. Chem., 7,
1068-1084 (2007)), no se ha aprobado ningin péptido especifico para receptores de
melanocortina como farmaco para alguna indicacién terapéutica. En efecto, no existen
informes acerca de algan péptido especifico para recepiores de melanocortina para alguna
indicacion terapéutica que haya superado pruebas clinicas mas alla de la Fase 11, Sigue
existicndo una necesidad importante y considerable de péptidos especificos para receptores
de melanocortina para su uso en aplicaciones farmacéuticas. Es en virtud de estos

anteccdentes que sc claboré la presente mvencion,

Compendio dc la invencion

Es, por lo tanto, un objcto de la presente invencion proporcionar compuestos
novedosos que sean Gtiles para el tratamicnto de enfermedades, trastornos y/o afecciones
sensibles a la modulacion, incluida la activacion, de MC4-R y/o MC3-R, ¢n particular para
el tratamiento de enfermedades, trastornos y/o afecciones relacionados con la homeostasis
de la energia y el metabolismo (por ¢jemplo, la diabetes), relacionados con la ingesta de
alimentos y/o el equilibrio de cnergia y relacionados con el peso corporal, incluida la
obesidad, ¢l sobrepeso y enfermedades, trastornos y/o afceciones asociados con la
obesidad y/o el sobrepeso, tales como diabelcs tipo 2 y sindrome metabolico.

En un aspecto, la presente invencion se refiere a un péptido ciclico de la Formula

estructural (I):
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NH

x‘pﬂ
R )\ﬁur M

e

NH2 M
incluidos todos los enantidmeros, estercoisdémeros o diastereoisémeros del mismo o a una
sal farmacéuticamente aceptable de cualquiera de los anteriores.
en donde:
R, es -NH-C(=0)- o -C(=0)-NH-;
Rj es -H o -CHy- y, si Ry es -CH»-, forma con R un anillo de pirrolidina,
estando el anilio de pirrolidina opcionalmente sustituido por —OH,;

Rz es -(CHy)a- si Ry es -CHs-, y de otro modo Ry sc selecciona de

NH
w CH b
° T NH
: H

O O
/H?QJ\NHZ /H?QJLCHa Ao

0

0
I
M /(/—‘)?S\CH /(A)Z\//’f \</CH

3

/ﬁ\/\@/‘\/\@/ﬁ\@

R
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Raa, Rap ¥ Ry se sc;leccionan cada uno independicntemente de hidrdgeno, halo,
alquil(C,-Cyp)-halo, alquil{C,-C,g)-dihalo, alquil{C,-C)g)-trihalo, alquilo(C;-C,q),
alcoxi(C,-Cp), alqul(C,-Cp)tio, arilo, ariloxi, nitro, nitrilo, sulfonamida, amino, amino
monosustituido, amino disustituido, hidroxi, carboxi o alcoxi-carbonilo, con la condicion

5 de que al menos uno de Raa, Rap ¥ Rac no sea hidrégeno;

Rs es -OH o -N(Rg)(Rep);

Rga ¥ Ren son cada uno independicntemente I o una cadena de alquilo C, a
C4 lineal, ramificada o ciclica;
R7 es -H o -C(=0)-NHj;
10 w cs cn cada instancia independicntemente 0 a 5;
xeslhalb;
yeslal)y
z ¢s en cada instancia independientementc 1 a 5.
En otro aspecto, la presente invencién se refiere a un péptido ciclico de Férmula (1)

15 que es de Formula (11):

NH
HN —4N o
H _\— »CHa
N
O H

HN

0 una sal farmaccuticamente accplable del mismo.
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En otro aspecto, la presente invencién se refiere a un péptido ciclico de Formula l,
en particular de Formula (II), en donde R es -C(=0)-NH-, x es 2 e y e5 3.

En otro aspecto, la presente invencion se refiere a un péptido ciclico de Formula (1),
en particular de Férmula (11), en donde R, és -NH-C(=0)-,xes 3 e ycs 2.

I:n otro aspecto, la presente invencidn se refiere a un péptido ciclico de Formula (1),
cn particular de Férmula (1), en donde R; es -H o -CH,-, y s1 R, es -CH,- forma con R; un
anillo de pirrolidina, cstando el anillo de pirrolidina opcionalmente sustituido por -OH; y

Rj es -(CHa)z- si Ry es -CHa-, y de otro modo Rs cs

NH
_cHS: /(,\)Z\NHZ /f\)Z\NJJ\NHZ
P H
/ff\)z\OH /(,\)2\4/5/ CHs

CH N
3 0 \‘o

0O
/Pﬁ\ N
*H
OH NH,
w z
CH, o O ’
en donde w es en cada instancia independicntemente scleecionadode 0 a 5, y
z se selecciona en cada instancia independientemente de 1 a 5.

En otro aspecto, la presente invencion se refiere a un péptido ciclico de Formula 1,

en particular de Férmula (I1) o (1), en donde R, es H, Rj se sclecciona de

/ﬁ.rNH2 \/\H/NH2

] o 0

En otro aspecto, la presente invencion se refiere a un péptido ciclico de Formula I,
en particular de Férmula (I1), cn donde R; es -CHj- y R3es-(CHj),-, formando R, vy Ry
juntos un anillo de pirrolidina insustituido.

En otro aspecto, la presente invencion se refiere a un péptido ciclico de Férmula |,
en particular Formula (IT), en donde al menos uno de Ry, Rap ¥ Rac se selecciona de
F —ClI —OH
——CH, —0—CH,

3

3
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CH, F
& O <
CH, ’ F
—'—NH2 _NOZ 0 /\\\\\N

3

En otro aspecto, la presente invencion se refiere a un péptido cicIico‘ de Formula 1,
en particular Férmula (II) o (HI), en donde Ry, estd en la posicién 4 y ¢s -C=N y Ry y Ry
son cada uno H.

En otro aspecto, la presente invencion se refiere a un péptido ciclico de Férmula (1),
cn particular Férmula (11) o (I1I), en donde Ry, estd en la posicion 4 y es -F y Rqp y Ryc son

cada uno H.

Los péptidos de acuerdo con la invencion son ligandos de uno o mas receplores de
melanocortina, en particular ligando de MC4-R, mas particularmente agonistas (incluidos
agonistas completos y parciales) de MC4-R. El término “ligandos”, tal como se utiliza en
la presente, incluye la unién de péptidos al sitio activo, asi como también la union de
péptidos a uno o mas sitios alostéricos de cualquicra de dichos receptores.

Por lo tanto, los péptidos de la invencién pueden utilizarse como medicamento, en
particular para el tratamicnto de trastornos, enfermedades o afccciones sensibles a la
modulacion del MC3-R y/o MC4-R, y en particular trastornos, enfermedades o afeccioncs
sensibles a la activacion del MC4-R. Mas particularmente, se cree quc los péptidos de la
invencidn atenuan la ingesta de alimentos, el peso corporal y/o el aumento de peso
corporal y, por lo tanto, se cree que son Gliles para los tratamientos de enfermedades,
trastornos y/o afecciones relacionadas con la homcostasis de la energia y el metabolismo
(por ejemplo, la diabetes), la ingesta de alimentos y/o ¢l equilibro de la energia y el peso
corporal, incluida la obesidad y ¢l sobrepeso, y enfermedades, trasiornos y/o afecciones
asociados con la obesidad y/o el sobrepeso, tal como la diabetes tipo 2 y el sindrome
metabdlico, cn una paciente que lo necesita. El paciente puede ser un humano o un animal
no humano, en particular un humano.

Los péptidos dc la invencion pueden tener propicdades ventajosas en comparacién
con los péptidos de la técnica anterior, en particular potencia mejorada y/o selectividad

mejorada. Estas ventajas pueden proporcionar propiedades utiles correspondientes en la
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préactica. Por ejemplo, cuando se utilizan como agentes farmacéuticos, los péptidos de Ja
presente invencion pueden utilizarse en una dosis clinica diaria mas baja, pueden tener
mayor duracion de accion y/o un perfil de cfectos secundarios mejorado.

EEn otro aspecto, se proporciona un método para tratar trastornos, enfermedades o
afecciones sensibles a la modulacién de MC4-R y/o MC3-R, tales como trastornos,
cnfermedades o afecciones sensibles a la activacién de MC4-R, en particular
enfermedades, irastornos y/o afecciones relacionados con la homeostasis de la encrgia y el
metabolismo (por cjemplo, diabetes), ingesta de alimentos y/o equilibrio de energia v peso
corporal, incluida la obestdad y/o ¢l sobrepeso, tal como la diabetes tipo 2 y el sindrome
metabdlico, mediante la administracion de una cantidad terapéuticamente efectiva de un
péptido de la invencidn a un paciente que lo necesita.

De acuerdo con otro aspecto de la invencidn, se proporciona un método de
reduccion de ingesta de alimentos, peso corporal y/o aumento de peso corporal mediante la
administracion de una cantidad farmacoldgicamente efectiva de un péptido de la invencion
a un individuo, tal como un humano, que lo necesita.

De acuerdo con otro aspecto de la invencion, se proporciona un método para evitar
la recuperacion de peso corporal después de una pérdida de peso mediante la
administracion de una cantidad farmacolégicamente efectiva de un péptido de la invencion
a un individuo, tal como un humano, que lo necesita.

En otro aspecto, la invencion proporciona ‘el uso de un péptido de Férmula L en la
preparacion de un medicamento para el tratamiento de una enfermedad, trastorno y/o
afeccion sensible a la activacién de MC4-R, en particular enfermedades, trastornos y/o
afecciones relacionados con la homeostasis de la energia y el metabolismo (por ciemplo, la
diabetes), la ingesta de alimentos y/o el equilibro de la energia y el peso corporal, incluida
la obesidad y el sobrepeso, y enfermedades, trastornos y/o afecciones asociados con la
obesidad y/o el sobrepeso, tales como la diabetes tipo 2 y el sindrome metabélico.

En otro aspecto, la presente invencion proporciona una composicion farmacéutica
cn base a péptidos especificos para receptores de melanocortina para utilizar en el
tratamiento de enfermedades, indicacioncs, afecciones y sindromes mediados por el

receptor de melanocortina, ¢n particular enfermedades, trastornos, atecciones y/o
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sindromes sensibles a la modulacion de MC4-R, tal como la activacion de MC4-R, que
comprende un péptido de Formula | y un portador farmacéuticamente aceptable.

En otro aspecto, la presente invencion proporciona una composicién farmacéutica
cspecifica para el receptor de melanocortina en base a péptidos que comprende un péptido
de Férmula [ y un portador farmacéuticamente aceptable, en donde el péptido es un
ligando de MC4-R selectivo, para utilizar en el tratamiento de enfermedades, trastornos y/o
afccciones relacionados con la homeostasis de la energia y el metabolismo (por cjemplo, ta
diabetes), relacionados con la ingesta de alimentos y/o cl cquilibrio de cnergia y
rclactonados con ¢l peso corporal, incluida la obesidad, el sobrepeso y enfermedades,
trastornos y/o afccciones asociados con la obesidad y/o el sobrepeso, tales como diabetes
tipo 2 y sindrome metabdlico.

En otro aspecto, la presentc invencién proporciona péptidos que son especificos
para MC4-R y que son agonistas parciales o completos en MC4-R. En particular, la
presente invencion proporciona péptidos que son especificos para MC4-R y que son

agonistas parcialcs en MC4-R.

En otro aspecto, la presente invencion proporciona un péptido ciclico de MC4-R
que ¢s efectivo en un rango de dosis considerable.

Otros aspectos y caracteristicas nucvas y cl alcance adicional de aplicacion de la
presente invencion sc indicaran en parte cn la descripeion detallada que sigue, y en parte
scrdn cvidentes para los expertos en la técnica tras el examen de lo que sigue, o podran
desprenderse dc la puesta cn practica de la invencion. Los aspectos de la invencion pueden
llevarse a cabo y lograrse a través de los medios y combinaciones particularmente

indicados en las reivindicaciones adjuntas.

Descripcion detallada de la invencion

1.0 Definiciones

Antes de proceder con la descripeion de la invencidn, se definen determinados
términos como se indican en la presente.

Fn las secuencias proporcionadas para los péptidos de acuerdo con la presente

invencion, los residuos de aminoacidos tienen su significado convencional, segin se
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proporciona en el Capitulo 2400 del Manual de Procedimiento de Examen de Patentes, 8"

Ed. Por lo tanto, “Ala” cs alanina, “Asn” es asparagina, “Asp” es acido aspartico, “Arg” ¢s

arginina, “Cys” ¢s cisteina, “Gly” es glicina, “Gln™ ¢s glutamina, “Glu” es acido

rlutamico, "His" es histidina, “Ile” es isoleucina, “Leu” es leucina, "Lys" ¢s lisina, “Met”
3 3 L] y >

es metioning, "Phe" es fenilalanina, “Pro” es prolina, “Ser” ¢s serina, “Thr” es Treonina,

"Trp" es triptofano, “Tyr” es tirosina, “Val” es valina, etc. Debe comprenderse que

isdmeros “I)” se designan mediante una “D-" antes del codigo de tres letras 0 nombre de

aminoacido, de forma tal que, por cjemplo, D-Phe es D-fenilalanina. Los residuos

aminoacidos no comprendidos anteriormente tienen las siguientes definiciones:

Abreviatura

Cit

Dab

Dab(Acetil)

Dap

Hip

Met{O)

Met(O5)

Nle

Nva
Orn

Nombre comun

citrulina

icido diaminobutirico

acido 2-amino, 4-
acetilaminobutirico
acido
diaminopropriénico

hidroxiprolina

metionina suifoxido

metionina sulfona

norleucina

norvalina

ornitina

Cadena lateral o estructura de

aminoicidos

oH

=
o]
T
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Cadena lateral o estructura de

Abreviatura Nombre comiin
Phe(2-C¥;)  2-trifluorometil
fenilalanina
Phe(2-C(=0)- 2-carbamoil-
NHa) fenilalanina
Phe(2-Mc) 2-metil fenilalanina
Phe(2-CN) 2-ciano fenilalanina
Phe(2-Cl) 2-cloro fenilalanina

Phe(2,4-diCl)

Phe(2,4-
diMe)

Phe(2-F)

Phe(2-NO,)

aminoacidos

z
I
~

35 ¢

o
I
o

3. ¢

Q

g

e

2,4-dicloro fenilalanina

¢

O
I
[R]

2,4-dimetil fenilalanina

w

2-fluoro {enilalanina

- p

rd
O

2-nitro fenilalanina

ot
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Abreviatura

Phe(3-CFs)

Phe(3-C(=0)-
NH,)

Phe(3-CN)

Phe(3-CI)

Phe(3,4-diCI)

Phe(3-F)

Phe(3.4,5-
tril)

Phe(3,4-diF)

Phe(3,5-diF)

Phe(3-Me)

Phe(3-NO,)

13

Cadcna lateral o estructura de

Nombre comun

aminoacidos
3-trifluorometil FE
fenilalanina /\©)< F
3-carbamoil- Q
—NH,
fenilalanina

=z

3-ciano fenilalanina

3-cloro fenilalanina

34

3.4-dicloro fenilalanina

al

n

3-fluoro fenilalanina

3.4,5-trifluoro

fenilalanina

R4

-n

3,4-difluoro

fenilalanina

-n

3,5-difluoro

fenilalanina
3-metil fenilalanina

3-nitro fenilalanina

34-d¢

B
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Abreviatura Nombre comiin
Phe(3,4- 3.4-dimetoxi
diOMe) fenilalanina
Phe(4-C(=0)- 4-carbamoil-

NH;) fenilalanina

Phe(4-Me)

Phe(4-CF)

Phe(4-CN)

Phe(4-Cl)

Phe(4-F)

Phe(4-NH,)

Phe(4-NO,)

Phe(4-Ph)

4-metil fenilalanina

4-trifluorometil

fenilalanina

4-ciano fenilalanina

4-cloro fenilalanina

4-fluoro fenilalanina

4-amino fenilalanina

4-nitro fenilalanina

4-fenil fenilalanina

Cadena lateral o estructura de

aminoacidos

O.
CH,

_CH,

o

0

g

=z
T
N

&

[A]

oM

Sp 8.8

-n

=
X
N

Y]

EEF
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Cadecna lateral o cstructura de

Abreviatura Nombre comin

aminoacidos

Phe(4-OMe)  4-metoxi fenilalanina
/\@\O/CHS

Phe(4-tBu) 4-tere butil fenilalanina

CH,
o CHs
Ser(Bzl) O-bencil-serina N O/\©

Thr(OBzl) O-bencil-treonina CH,

El término “acilo” incluye un grupo R(C=0)-, donde R es un grupo organico, tal como
un alquilo, arilo, heteroarilo, carbociclilo o heterociclilo. Por lo tanto, cuando se hace
referencia en la presente a un grupo acilo sustituido, significa que dicho grupo orgénico
(R) esta sustituido. Un ejemplo es el grupo acetilo CH3-C(=0)-, al que se hace referencia
en la presente como “Ac”. Un péptido o resto alifatico cs “acilado” cuando un alquilo o
grupo alquilo sustituido como se define anteriormente se une a través de uno o mas grupos
carbonilo {-(C=0)-}. Un péptido cs mas generalmente acilado en el extremo N.

El término “alcano” incluye hidrocarburos saturados lineales o ramificados. Los
cjemplos de grupos alcano lineales incluyen metano, etano, propano y similares. Los
cjemplos de grupos alcano sustituidos o ramificados incluyen metilbutano o dimetilbutano,
metilpentano, dimetilpentano o trimetilpentano y similares. En general, cualquier grupo
alquilo pucde scr un sustituyente de un alcano.

El término "alqueno" incluye hidrocarburos insaturados que conticnhen uno 0 més
enlaces dobles carbono-carbono. Los cjemplos de dichos grupos alqueno incluyen etileno,
propeno y similares.

El término "alquenilo” incluye un radical hidrocarburo monovalente lincal de dos a

se1s atomos de carbono o un radical hidrocarburo monovalente ramificado de tres a seis
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atomos de carbono quc contienen al menos un enlace doble; ejemplos de los mismos
incluyen etenilo, 2-propenilo y similares.

El término "alquilo” incluye un grupo hidrocarburo alifatico saturado de cadena
recta o ramificada. Alquilo C. g significa un alguilo que tiene 1 a 10 d4tomos de carbono.
Los ejemplos no taxativos de dichos radicales alquilo incluyen metile, etilo, propilo,
isopropilo, butilo, sec-butilo, butilo terciario, pentilo, isopentilo, hexilo, isohexilo y
similares.

El término "alquino" incluye un radical hidrocarburo monovalente lincal de dos a seis
atomos dec carbono o un radical hidrocarburo monovalente ramificado de tres a seis atomos
dc carbono que contienen al menos un enlace triple; los ejemplos del mismo incluyen
etine, propino, butino y similares.

Ll término “arilo” incluyc un radical hidrocarburo aroméatico monociclico o biciclico
de 6 a 12 dtomos anulares y opcionalmente independientemente sustituido por uno o mas
sustituyentes selcccionados de alquilo, haloalquilo, cicloalquilo, alcoxi, alquitiio, halo,
nitro, acilo, ciano, amino, amino monosustituido, amino disustituido, hidroxi, carboxi o
alcoxi-carbonilo.

El término "arilo” también mcluye sistemas anulares aromaticos biciclicos ¢n donde
un anillo es aromatico y un anillo ¢s no aromatico (incluidos anillos saturados o
parcialmente saturados). En sistemas anulares aromaticos biciclicos, dos o mas carbonos
anularcs son comunes a dos anillos adyacentes (los anillos son "anillos fusionados™). Los
ejemplos de un grupo arilo incluyen fenilo, bifenilo, indanilo, nafiilo, 1-naftilo y 2-nafiilo,
derivados de los mismos y similarcs.

E! término “aralquilo” incluye un radical — R?R® donde R” es un grupo alquileno (un
alquilo bivalente) y R® es un grupo arilo como se define anteriormente. Los ejemplos de
grupos aralquilo incluyen bencilo, feniletilo, 3-(3-clorofenil)-2-metilpentilo y similares.

El término “alifatico™ incluye compuestos con cadenas de hidrocarburo, tales como
por cjemplo, alcanos, alquenos, alquinos y derivados de ios mismos.

Como se utiliza en la presente, ¢l término “amida” incluye compuestos que ticnen un
nitrogeno trivalente unido a un grupo carbonilo, es decir, -C(=0)-NH; (es decir, amida

primaria), —C(=0)-NHR, y -C{(=0)-NR Ry, cn donde cada uno de R¢ y Ry
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independientemente representa un grupo organico. Cuando se hacc referencia en la
presente a un grupo amida sustituido, significa que al menos uno de dichos grupos
organicos (R, y Ra) estd sustituido. Los ejemplos de amidas incluyen metilamida,
etilamida, propilamida y simlares.

El término “amina’ incluye -NH; (es decir, un grupo amino), -NHR, y -NR,R, en
donde cada uno de R, y Ry independientemente representa un grupo organico. Cuando se
hace referencia en la presente a un grupo amina sustituido, significa que al menos uno de
dichos grupos organicos (R y Rq) esta sustituido.

El término “nitrilo™ incluye el grupo funcional -C=N.
El térnuino “haldgeno” (o “halo™) incluye los dtomos haldgenos fluor, cloro, bromo y
yodo.

El término “alquil-halo™ incluye un alquilo sustituido por un dlomo de haldgeno, tal
como -CHF. El término “alquil-dihalo™ incluye un alquilo sustituido por dos atomos de
halogeno, tal como -CHF;. El término “alquil-trihalo™ incluye un alquilo sustituido por tres
atomos de halogeno, tal como —CFs.

El término “alquiltio” incluye -S-alquilo en donde alquilo es como se define
anteriormenie. Los ¢jemplos no taxativos de alquilC(-Cptio incluyen metiltio, etiltio, n-
propiltio, isopropiltio y n-butiltio.

El término "nitro” incluye -NO».

El término "hidrox1” incluye -OH.

El término “alcoxi” incluyc -O-alquilo en donde alquilo ¢s como se define
anteriormente. Alcoxi C.1gsignifica un alquilo que tiene 1 a 10 d&tomos de carbono. Los
cjemplos no taxativos de alcoxi C;-Cp incluyen metoxi, etoxi, n-propiloxi, iso-propiloxi y
2-metil-1-propiloxi.

El término “ariloxi” incluye -O-arilo en donde arilo es como se define
anteriormente.

El término "alcoxicarbonilo” incluye —C{(=0)-0-R, en donde R es un alquilo como
s¢ define anteriormente. Los ¢jemplos no taxativos de alcoxicarbonilo C;-C,g incluyen
metoxicarbonilo, etoxicarbonilo, isopropoxi-carbonilo ¢ isopentoxicarbonilo.

El término “carboxi” incluye ~C(=0)OH.
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El término “oxo0” incluye =0.

El término “sulfonamida” incluye un grupo sulfonilo concctado a un grupo amina,
es decir, ~S(=0);NH;, -S(=0);NHR, y -S(=0);NR, R}, en donde cada uno de R, y R,
represcnta independientemente un grupo organico. Cuando se hace referencia en la
presente a un grupo sulfonamida sustituido, significa que al menos uno de dichos grupos
organicos (R, y Ryp) estd sustituido.

El término “composicion”, como cn una composicion farmacéutica, abarca un
producto que comprendc el/los ingrediente(s) activo(s), y cl/los ingrediente(s) inerte(s) que
forman el portador, asi como cualquier producto que resulta, directa o indirectamente, de la
combinacion, complejacién o acumulacién de cualquicra de dos 0 mas de los ingredientes,
o de ja disociacidon de uno o mas de los ingredientes, o de otros tipos de reacciones o
interacciones de uno o mas ingredientes. Por lo tanto, las composiciones farmacéuticas
utilizadas en la presentc invencion abarcan cualquier composicidn realizada por la mezcla
de un ingrediente activo y uno o mas portadores farmacéuticamente aceptables.

“Agonista” del receptor de melanocortina significa una sustancia endogena,
sustancia dc farmaco o compuesto, incluido un compuesto como los péptidos de la presente
invencion, que puede interactuar con un receptor de melanocortina e iniciar una respuesta
farmacolégica, incluida, a modo no taxativo, la activacion por adenil ciclasa, caracteristica
del receptor de melanocortina.

“0-MSH” significa el polipéptido Ac-Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-
Lys-Pro-Val-NI1; (SEQ ID NO:4) y los analogos v homdélogos del mismo, incluido, a
modo no taxativo, NDP-o-MSI 1.

“NDP-a-MSH” significa ¢l polipéptido Ac-Ser-Tyr-Scr-Nle-Glu-His-D-Phe-Arg-
Trp-Gly-Lys-Pro-Val-NH; (SEQ 1D NO:5) y los analogos y homélogos del mismo.

“CEso” ¢s la concentracidén molar de un agonista, incluido un agonista parcial, que
produjo 50% de la respuesta méaxima posible para dicho agonista. A modo de ejemplo, un
compugsto de prucba que, en una concentracion de 72 nM, produce 50% de la respucsta
maxima posible para dicho compuesto segun se determind en un cnsayo de cAMP en un

sistema de expresion celular de MC4-R tiene una CEsy de 72 nM. A menos que se indique
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lo contrario, la concentracidn molar asociada con una determinacion de Clisg s en

nanomoles por litro (nM).
“Ki{nM)” significa la constante de disociacion del inhibidor de equilibro que

representa la concentracion molar de un compuesto competidor que se une a la mitad de
los sitios de unidon de un receptor en equilibrio en ausencia de radioligando y otros
competidores. En general, el valor numérico de Ki csta inversamente correlacionado con
afinidad del compuesto para ¢l receptor, de forma tal que si la Ki es baja, la afinidad es
alta. Ki pucde determinarse utilizando la ecuacion de Cheng y Prusoff (Cheng Y., Prusoff
W. H., Biochem. Pharmacol. 22:3099-3108, 1973).

I.a Ki puede expresarse en términos de receptores especificos (por e¢jemplo, MC1-
R, MC3-R, MC4-R 0 MC5-R) y ligandos especificos (por cjemplo, ¢-MSH o NDP-g-
MSH).

“Inhibicién” significa la atcnuacion porcentual o disminucidn en fa unidn del
receptor en un ensayo dec inhibicién competitiva comparado con un estandar conocido. Por
lo tanto, “inhtbicion en | pM (NDP-a-MSH)” significa la disminucion porcentual en la
union de NDP-a-MSH por adicidn de una cantidad determinada de un compuesto que ha
de evaluarse, tal como 1 uM de un compuesto de prueba, tal como en las condiciones del
ensayo que se describen més adelante. A modo de gjemplo, un compuesto de prueba que
no inhibe la unién de NDP-a-MSH tiene una inhibicién de 0% y un compuesto de prucba
que inhibe completamente fa union de NDP-a-MSH tiene un 100% de inhibicion.
Generalmente, como se describe mds adelante, se utiliza un ensayo de radio para pruchas
de inhibicion competitiva, tal como con NDP-a-MSH etiquetado con I'®, o un ensayo
fluorescente de quelato de lantanida tal como con Eu-NDP-a-MSH. Sin embargo, se
conocen otros métodos para evaluar la inhibicion competitiva, incluido el uso de sistemas
de etiqueta o rétulo en vez de radioisdtopos, y en general ¢n ¢sta invencion puede utilizarse
cualquier método conocido en la técnica para evaluar la inhibicién competitiva. Por lo
tanto, puede verse que la “inhibicion™ es una medida para determinar si un compuesto de
prucba atenta la unién de a-MSH con receptores de melanocortina.

"Afinidad de unién” significa la capacidad de un compuesto o farmaco de unirse a
su prueba biologica, expresada en la presente como Ki (nM).

"Actividad intrinseca” significa la estimulacion (actividad funcional) maxima que

puede alcanzar un compuesto en un sistema celular de expresion del receptor de
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melanocortina tal como la estimacién maxima de adenilil ciclasa. La estimulaciéon maxima
alcanzada por a-MSH o NDP-u-MSI1 se designa como una actividad intrinseca de 1,0 (o
100%) y un compuesto capaz de esimular la mitad de la actividad maxima de a-MSH o
NDP-a-MSH tienc una actividad intrinscca de 0,5 (o 50%). Un compuesto de la presente
invencion que en las condiciones de ensayo descrito en la presente tiene una actividad
intrinseca dc 0,7 (70%) o mas se clasifica como un agonista, un compucsto con actividad
intrinseca enire 0,1 (10%) y 0,7 (70%) se clasifica como un agonista parcial y un
compuesto con una actividad intrinseca por debajo de 0,1 (10%) se clasifica como inactivo
o sin actividad intrinseca. I:n un aspecto, los péptidos ciclicos de la presente invencién
pueden generalmente caracterizarse como agonista parcial en MC4-R con respecto a o-
MSH o NDP-a-MSH.

En general, la “actividad funcional” cs una medida de la sefializacién de un receptor
0 una medida de un cambio en la sefializacion asociada al receptor, tal como receptor de
melanocortina y en particular MC4-R o hMC4-R, después de Ja activacién por parte de un
compuesto. Los receplores de melanocortina inician la transduccion de sefiales a través de
la activacion de protcinas G heterotriméricas. En un aspecto, los receptores de
melanocortina scfializan a través de Gug, que cataliza la produccién de cAMP mediante
adenilil ciclasa. Por lo tanto, la determinacion de la estimulacion de adenilil ciclasa, 1al
como la determinacién de la estimulacién maxima de adenilil ciclasa, es una medida de
actividad funcional y es una medida primaria que se ¢jemplifica en la presente. Sin
embargo, debe comprenderse que pueden emplcarse medidas alternativas de la actividad
funcional en ]a puesta en practica de csta invencion y se contemplan especificamente ¢
incluyen dentro del alcance de la invencidn. Por lo tanto, ¢n un ¢jemplo se puede medir el
calcio libre intracelular, tal como se describe en Mountjoy K.G. et al., Melanocortin
receptor-medicated mobilization of intracellular free calcium in HEK293 cells, Physiol
Genomics 5:11-19, 2001, o Kassack M.U. et al., Functional screening of G protein-coupled
receptors by measuring intraccllular calcium with a fluorescence microplate reader, Biomol
Screening 7:233-246, 2002, y mediante los métodos alli descritos. También es posible
medir la activacion mediante la medicion de la produccién de inositol trifosfato o
diaciglicerol de fosfatidilinisitol 4,5-bifosfato, tal como mediante ¢l uso de radioensayos.
Otra medida de la actividad funcional es la internalizacion del receptor, lo que resulta de la

actividad de vias reguladoras, tal como utilizando los métodos descritos en Nickolls S.A. ct
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al., Functional selectivity of melanocortin 4 receptor peptide and nonpeptide agonists:
evidence for ligand specific conformational states, J Pharm Ixper Therapeutics 313:1281-
1288, 2005. Otra medida adicional de la actividad funcional es ¢l intercambio, y la
velocidad del intercambio, de los nucleotidos asociados con la activacion de un receptor de
proteina G, tal como el intercambio de GDP (guanosina difosfato) para GTP (guanosina
trifosfato) en la subunidad « de la proteina G, que puede medirse mediante cualquier
cantidad de medios, incluido ¢l radioensayo que utiliza guanosina 5'-(y-[* Shio)-trifosfato,
como se describe en Manning ID.R., Measures of efficacy using G proteins as endpoints:
differential engagement of G proteins through single receptors, Mol Pharmacol 62:451-
452, 2002. Se han desarrollado diversos ensayos basados en gencs para medir la activacion
de proteinas acopladas a G, tal como las que s¢ deseriben en Chen W. ¢t al.; A colorimetric
assay from measuring activation of Gs- and Gq-coupled signaling pathways. Anal Biochem
226:349-354, 1995; Kent T.C. ¢t al,, Development of a generic dual-reporter gene assay for
screening G-protein-coupled receptors. Biomol Screening, 5:437-446, 2005; o Kotarsky K.
et al., Improved receptor genc assays used to identify ligands acting on orphan seven-
transmembrane receptors. Pharmacology & Toxicology 93:249-258, 2003. En ensayo
colorimétrico de Chen et al. se ha adaptado para utilizar en la medicidn de la activacion del
receptor de melanocortina, como sc describe en Hruby V.J. et al., Cyclic lactam a-
melanocortin analogues of Ac-Nlc*-cyclo[Asp®,D-Phe’,Lys'™” a-melanocyte-stimulating
hormone-(4-10}-NH; with bulky aromatic amino acids at position 7 shows high antagonist
potency and selectivity at specific melanocortin receptors. J Med Chem 38:3454-3461,
1995. En general, la actividad funcional puede medirse mediante cualquier método,
incluidos los métodos para determinar la activacidn y/o sefializacion de un receptor
acoplado a G, ¢ incluyc ademas los métodos que pueden desarrollarse o describirse mas
adelante. Las expresiones “tratar”, "que trata” y “tratamiento”, como se utilizan en la
presente, contemplan una accidn que ocurre mientras ¢l paciente sufre de una enfermedad,
trastorno y/o afeccion cspecifico que reduce la gravedad de la enfermedad, trastorno y/o

bR AN

afeccion. Ademas, las expresiones “tratar” “que trata” y “tratamiento”, como se utilizan en
la presentc, abarcan cl tratamiento terapéutico (curativo), profilactico (preventivo), de

control y paliativo de las enfermedadcs, trastornos y/o afecciones indicados.
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Como se utiliza en la presentc, Ia expresion “cantidad farmacolégicamente cfectiva”
(incluida “cantidad terapéuticamente cfectiva™) significa una cantidad de un péptido de
acuerdo con la invencion que cs suficiente para inducir un efecto terapéutico o biologico
deseado.

Como se utiliza en la presente, la expresion "cantidad terapéuticamente efectiva”
significa la cantidad de un péptido de la invencién que provocard una respuesta biologica o
médica en ¢l mamifero que esta siendo tratado por un médico u otro facultativo.

Como se utiliza en la presente, la expresion "profilacticamente efectivo™ o
“preventivo” significa la cantidad de un péptido de la invencion que evitara o inhibira cl
dolor de un mamifero con una afeccién médica que ¢l médico u otro facultativo esta
tratando de prevenir, inhibir o mitigar antes de que el paciente comience a sufrir de la
enfermedad o trastorno especificado.

El término “diabetes™ incluye Diabetes Tipo 1, que es a Diabetes meilitus insulino-
dependiente segin diagnostico de acuerdo con los criterios publicados en el Informe del
Comité de Expertos en Diagnostico y Clasificacion de Diabetes Mellitus (Diabetes Care,
Vol. 24, Sup. 1, enero de 2001), segin los cuales el nive! de glucosa de plasma en ayunas
es mayor a 126 miligramos por decilitro y cuya primera causa es la destruccion de células
beta pancreaticas, Diabetes Tipo 2, que es diabetes mellitus no insulino- dependiente segin
diagnostico de acucrdo con los criterios publicados en ¢l Informe del Comité de Expertos
en Diagnéstico y Clasificacion de Diabetes Mellitus, segun los cuales ¢l nivel de glucosa
de plasma en ayunas es mayor o igual a 126 miligramos por decilitro, y diabetes mellitus
autoinmune latente de adultos (LADA).

El término “sindrome metabolico” sc refiere a trastornos metabdlicos, particularmente
trastornos reguladores de lipidos y glucosa, incluida la resistencia a la insulina v Ja
secrecion defectuosa de insulina por parte de las células beta pancreaticas, y puede también
incluir afcceiones y estados tales como obesidad abdominal, dislipidemia, hipertension,
intolerancia a la glucosa o un cstado protrombético, y que pucde también resultar ¢n
trastornos tales como hiperlipidermia, obesidad, diabetes, resistencia a la insulina,
intolerancia a la glucosa, hiperglicemia e hipertension.

2.0 Indicaciones clinicas y utilidad
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Las composiciones y métodos descritos en la presente pueden utilizarse para
aplicaciones médicas y aplicacioncs relacionadas con la cria de animales o veterinarias.
Generalmente, los métodos se utilizan en humanos, pero también pueden utilizarse en otros
mamiferos. El término “paciente” denota un individuo mamifero y se utiliza, por lo tanto, a
lo largo de toda la memoria descriptiva y en las reivindicaciones. Las aplicaciones
principales de la presente invencion involucran pacientes humanos, pero la presente
invencion puede aplicarse a animales dc laboratorio, granja, zoolégico, vida salvaje,
mascotas, deportcs u otros. Las indicacionces clinicas y utilidades especificas incluyen lo
siguiente:

2.1 Obesidad y sindrome metabélico relacionado
Se ha encontrado que tos péptidos de Formula (), v en particular de Férmula (11) o

(II1), son ligandos del receptor MC4. En particular, se crec que los péptidos de Formula (1)
son utiles para tratar enfermedades, trastornos v/o afecciones sensibles a la modulacion de
la funcién de MC4-R, mas particularmentc Ia activacion de MC4-R, es decir,
enfermcdades, trastornos y/o afecciones que se beneficiarian del agonismo (incluido ¢l
agonismo completo o parcial} en MC4-R, incluidas las enfermedades, trastornos y
afccciones relacionados con la homeostasis de la energia y el metabolismo (tales como
diabetes, en particular de tipo 2; dislipidemia; "hl’gado adiposo; hipercolesterolemia;
hipertrigliceridemia; hiperuricacidemia; tolerancia a la glucosa alicrada; glucosa en ayunas
alterada; sindrome de resistencia a la insulina y sindrome metabolico), ingesta de alimentos
(tal como hiperfagia; atracén; bulimia e ingesta compulsiva) y/o equilibrio de energia y
peso corporal, mas particularmente las enfermedades, trastornos y afecciones
caracterizados por peso corporal excesivo y/o ingesta excesiva de alimentos,

Se cree particularmente que los péptidos de Férmula (1), y en particular de Férmula
(IT) o (111), son 1tiles para ¢l tratamicnto de enfermedadcs, trastornos y/o afecciones
relacionados con el peso corporal caracterizados por peso corporal exeesivo, incluida la
obestdad y ¢l sobrepeso (por promocion de pérdida de peso, mantenimiento de pérdida de
peso y/o prevencion de aumento de peso, incluido el aumento de peso inducido por
medicacion o aumento de peso posterior a dejar de fumar) y enfermedades, trastornos y/o
afecciones asociados con la obesidad y/o el sobrepeso, tales como resistencia de insulina;

tolerancia a la glucosa alterada; diabetes tipo 2; sindrome metabolico; dislipidemia

AL
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(incluida hiperlipidenia); hipertension; trasiornos cardiacos (por ¢jemplo, enfermedad
cardiaca coronaria, infarto miocardico); trastornos cardiovasculares; enfermedad de higado
adiposo no alcohélico (incluida la esteatohepatitis no alcohoélica); trastornos articulatorios
(incluida la osteoartritis secundaria); reflujo gastroesofagico; apnca del sueiio;
aterosclerosis; accidente cercbrovascular; enfermedades macro y micro vasculares;
esteatosis (por ejemplo, en el higado); calculos en la vesicula y trastornos de la vesicula.

Se cree particularmente que os péptidos de Formula (I), y en particular la Férmula (11)
o (I1I) son utiles para ¢l tratamiento de obesidad y diabetes tipo 2, mas especificamente
obesidad.

Se comprenderd que hay definiciones médicamente aceptadas de obesidad y
sobrepeso. Un paciente pucede identificarse, por ejemplo, midiendo el indice de masa del
cuerpo {BMI) que se calcula dividiendo ¢l peso en kilogramos por altura en metros
cuadrados, y comparando cl resultado con las definiciones. 1.as clasificaciones
recomendadas para BMI en humanos, adoptadas por el Panel de Expertos en
Identificacion, Evaluacion y Tratamiento de Scbrepeso y Obesidad en Adultos, y
aprobadas por las organizaciones lideres de profesionales de la salud, son las siguientes:
Bajo peso < 18,5 kg/mz, peso normal 18,5-24.9 kg/mz, sobrepeso 25-29,9 kg/m;, obesidad
(clase 1) 30-34,9 kg/mz, obesidad (clase 2) 35-39,9 kg/mz, obesidad extrema (clase 3) > 40
ke/m’ (Guia Practica de la Identificacién, Evaluacion y Tratamiento del Sobrepeso y
Obesidad cn Adultos, Asociacion Norteamericana para el Estudio de ta Obesidad
(NAASO) y el Instituto Nacional del Corazon, Pulmones y Sangre (NHILLBI) 2000). Pueden
utilizarse modificaciones de esta clasificacion para grupos étnicos especificos y para nifios.
Otra alternativa para evaluar cl sobrepeso y la obesidad es midiendo la circunferencia de la
cintura. I{ay vanas clasificaciones y diferencias propucstas en los limites en base al grupo
étnico. Por ejemplo, de acuerdo con la clasificacion de la Federacién internacional de
Diabctes, los hombres que tienen circunferencias de cintura por encima de los 94 cm
(limitc para eurdpidos) y las mujercs que ticnen circunfercncias de cintura por encima de
los 80 em (limite para curopidos) estan en alto ricsgo de diabetes, dislipidemia,
hipertension y enfermedadces cardiovasculares dada a la excesiva grasa abdominal. Otra
clasificacion se basa en la recomendacion del Panel de Tratamiento de Adultos 111 donde
los limites recomendados son 102 ¢cm para los hombres y 88 cm para las mujeres. Sin

cmbargo, también pueden utilizarse los péptidos de Formula (1) para la reduccion de
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sobrepeso autodiagnosticado y para reducir ¢l riesgo de convertirse en obeso debido al
estilo de vida, las consideraciones genéticas, hereditarias y/o otros factores.

Se cree que los péptidos de Férmula (1), y en particular de Formula (17) o (I11), al
administrarse a un animal, incluido el hombre, reduciran la ingesta de alimentos, el peso
corporal y/o el aumento de peso corporal en dicho animal.

Sin estar sujeto a ninguna teoria, sc cree que los péptidos de Formula (1) y en
particular Formula (1I) o (11}, actiian modulando el apetito y/o saciedad, aumentando el
indice metabolico, reduciendo la ingesta y/o las ansias de grasa y/o carbohidratos.

Sin estar sujeto a ninguna teoria, también se crec que los péptidos de Férmula (1), v
en particular de Férmula (IT) o (I1I), actian mejorando la tolerancia a la glucosa y/o
disminuyendo la resistencia a la insulina. Por lo tanto, se cree que los péptidos de Formula
(1) también pueden ser utiles para tratar la diabetes tipo 2 en individuos de bajo peso y peso
normal, asi como también en individuos con sobrepeso vy obesos.

Los péptidos de la invencion también pueden ser Gtiles para (i) la prevencion del
dafio a los drganos o tejidos causado por la hipoperfusion debido a la oclusion de vasos
(por ejemplo, causada por trombosis), hemorragia, traumatismo, cirugia, shock
hemorragico, shock cardiogénico, shock téxico 6 shock séptico o (11) el tratamiento de
disfunciones sexuales masculinas y femeninas, tales como la disfuncidn eréctil masculina o
la disfuncion de excitacion sexual femenina.

De acuerdo con otro aspecto de la invencion, se proporciona un péptido de Férmula
(I), y en particular de I"érmula (1) o (III), como se define anteriormente para utilizar como
medicamento.

En otro aspecto, la invencidn proporciona el uso de un péptido de Formula (1), y en
particular Férmula (II) o (I11), para el tratamiento de enfermedades, trastornos y/o
afecciones sensibles a la modulacién de MC4;R, tales como enfermedades, trastornos y/o
afecciones sensibles a la activacion de MC4-R‘,‘en particular enfermedades, trastornos y/o
afecciones relacionados con la homeostasis dé la énergia y el metabolismo (por ejemplo, la
diabetes), ingesta de alimentos y/o equilibro de energia y peso corporal, incluida la
obesidad, sobrepeso y enfermedades, trastornos y/o afecciones asociados con la obesidad y
el sobrepeso, tales como la diabetes tipo 2 y el sindrome metabolico.

En otro aspecto, la invencién proporciona el uso de un péptido de Formula (1), y en

particular Férmula (I1) o (II1), en la preparacion de un medicamento para el tratamiento de
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enfermedades, trastornos y/o afecciones sensibles a la modulacion de MC4-R, tal como la
activacion de MCR-4, en particular enfermedades, trastornos y/o afecciones sensibles a la
activacion de MC4-R, en particular enfermedades, trastornos y/o afecciones relacionados
con la homeostasis de la energia y el metabolismo (por cjemplo, la diabetes), ingesta de
alimentos y/o equilibro de cnergia y peso corporal, incluida la obesidad, sobrepeso y
cnfermedades, trastornos y/o afecciones asociados con la obesidad y el sobrepeso, tales
como la diabetes tipo 2 y ¢l sindrome metabolico.

Los péptidos de la invencién son ventajosamente mds seleclivos (es decir, tienen
mayor afinidad y/o mayor especificidad) para MC4-R y/o MC3-R que para MC1-R, MC2-
R y MC5-R, en particular MC1-R. En particular, los péptidos de la invencion son
ventajosamente mas selectivos para MC4-R que para cualquiera de MC3-R y MCI1-R. Los
péptidos de la invencidn son adecuadamente al menos 3 veces, en particular 10 veces, mas
particularmente 30 veces, més seleclivos para MC4-R que para cualquicra de MCI1-R,
MC2-R, MC3-R y MC5-R. Algunos péptidos de la invencion son incluso mas de 100
veces, tal como aun aproximadamente 150 veces, mas selectivos para MC4-R que MCI-R,
seglin se determind en el ensayo de union al receptor descrito en 7.1. Se observa que el
perfil de sclectividad puede afectar la seguridad in vivo y los efectos sccundarios obtenidos
con la administracion de los péptidos.

Con ¢l tratamiento de las enfermedades, trastornos y/o afecciones relacionados con
la homeostasis de la encrgia y el metabolismo, ingesta de alimentos y/o equilibro de
energia y peso corporal, se desea reducir o eliminar los efectos secundarios no deseados
que pueden resultar de la activacion de MC4-R, tal como los efectos secundarios sexuales,
incluidos efectos en la ereccidn peneana y la presion sanguinea.

Se cree que los péptidos de la invencion son Gtiles para el tratamiento de las
enfermedades, trastornos y/o afecciones relacionados con la homeostasis de la energia y cl
metabolismo (por ejemplo, diabeles), ingesta de alimentos y/o equilibro de energia y peso
corporal, incluida la obesidad, sobrepeso v enfermedades, trastornos y/o afecciones
asoclados como la obesidad y/o cl sobrepeso, tales como la diabetes tipo 2 y el sindrome
metabolico, sin causar cfectos cardiovasculares adversos importantes, incluido un aumento
considerable de la presién sanguinea.

Se cree que los péptidos de la invencion son ttiles para cl tratamiento de Jas

enfermedades, trastornos y/o afecciones relacionados con la homeostasis de Ia energia y el
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metabolismo (por ¢jemplo, diabetes), ingesta de alimentos y/o equilibro de energia v peso
corporal, incluida la obesidad, sobrepeso y enfermedades, trastornos y/o afecciones
asociados como la obesidad v/o cl sobrepeso, tales como la diabetes tipo 2 vy el sindrome
metabdlico, sin causar efectos sexuales no deseados importantes que resulten de la
activacion de MC4-R, tal como la ereccién peneana.

Se cree que los péptidos de Formula 1, y en particular de Férmula (I1) o (111),
poseen un perfil farmacoldgico satisfactorio y propiedades biofarmacéuticas prometedoras,
tales como perfil toxicoldgico, propiedades del metabolismo y farmacocinéticas,
solubilidad y permeabilidad. Se comprendera que la determinacion de propiedades
biofarmacéuticas apropiadas esta dentro del conocimiento de un experto en la téenica.

3.0 Terapia de combinacidn para determinadas indicaciones.

Los péptidos, composiciones y métodos de la presente invencion pueden utilizarse
para el tratamiento de cualquiera de las enfermedades, indicaciones, afecciones o
sindromes anteriores, o cualquier enfermedad, indicacién, afeccién o sindrome que es
mediado por el receptor de melanocortina, mediante la administracion cn combinacion con
uno 0 mas compuestos farmacéuticamente acti.vos. Dicha administracion en combinacion
puede ser por medio de una forma de dosificacion Unica que incluye un péptido de Ia
presente invencidn y otro compuesto farmacéuticamente activo, incluyendo dicha forma de
dosificacion unica un comprimido, capsula, aerosol, inhalacion, polvo, liquido inyectable o
similar. Alternativamente, la administracion en combinacion pucde ser por medio de la
administracion de dos formas de dosificacién diferentes, conteniendo una forma de
dosificacion un péptido de la presente invencion ¢ incluyendo la oira forma de dosificaciéon
otro compuesto farmacéuticamente activo, £2n este caso, las formas de dosificacion pucden
ser iguales o diferentes. Sin animo de limitar las terapias de combinacion, a continuacion
se 1lustran determinadas terapias de combinacion que pueden emplearsc.

3.1 Terapia de combinacién para obe.;;idad y sindrome metabdiico relacionado

tno o mas péptidos de la invencion pueden combinarse con uno o més agenie(s)
farmacoldgicamente activo(s) que es/son util(es) en cl tratamiento de varios trastornos
relacionados con el peso y la alimentacion, tales como la obesidad y/o el sobrepeso, en
particular otros farmacos que afectan el gasto de energia, glicdlisis, glucogénesis,
glucogendlisis, lipolisis, lipogénesis, absorcion de grasa, almacenamiento de grasa,

excrecion de grasa, mecanismos de hambre y/o saciedad y/o ansias, apetito/motivacion,
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ingesta dc alimentos o motilidad gastrointestinal. Los farmacos que reducen la absorcion
de energia incluyen, en parte, diversos agentes farmacoldgicos a los que sc hace referencia
como farmacos anoréxicos, que se utilizan como adjuntos a la terapia de comportamiento
en programas de reduccion de peso.

En general, una dosis total de los agentes o medicamentos de control de obesidad
gue se describen mas adelante, cuando se utilizan en combinacion con uno o mas péptidos
de la presentc invencién, pueden estar en el rango de 0,1 a 3.000 mg/dia, preferiblementc
de aproximadamente 1 a 1.000 mg/dia y mas preferiblemnente de aproxunadamente 1 a 200
mg/dia cn una dosis tnica o dividida cn 2-4 dosis. La dosis exacta, sin embargo, es
determinada por el médico tratante y depende de factores tales como potencia del

compucsto administrado, edad, peso, condicion y respuesta del paciente.

Pueden combinarse uno o mas péptidos de la invencion con uno o mas agentes
farmacoldgicamente activos que sean utiles ¢n el tratamicnto de diabcetes, tales como
farmacos anti-diabéticos.

Uno o mas péptidos de la invencion pueden ademas o alternativamente combinarse
con uno o mas agentes farmacoldgicamente activos que sean utiles en el tratamiento de
cnfermedades, trastornos y/o afecciones asociados con la obesidad y/o el sobrepeso, tal
como resistencia a la insulina, tolerancia a la glucosa alterada; diabetes tipo 2; sindrome
metabolico; dislipidemia (incluida la hiperlipidemia); hiperiension; trastornos cardiacos
(por cjecmplo, enfermedad cardiaca coronaria, infarto del miocardio); trastornos
cardiovasculares; enfermedad del higado adiposo no alcohdlico (incluida la esteatohepatitis
no alcohodlica); trastornos articulatorios (incluida la osteoartritis sccundaria); reflujo
gastrocsofagico; apnea del sucfio; aterosclerosis; accidente cerebrovascular; enfermedades
macro y micro vasculares; esteatosis (por cjemplo, en ¢l higado); calculos en la vesicula y
trastornos de la vesicula.

De acuerdo con otro aspecto de la invencién se proporciona un tratamicnto de
combinacién que comprende la administracion de una cantidad farmacoldgicamente
efectiva de un péptido de acuerdo con la invencién, o una sal farmacéuticamente del

mismo, opcionalmentc junto con un diluyente o portador farmacéuticamente aceptable, con
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la administracion simultanea, secuencial o scparada de uno o mas de los siguientes agentes

seleccionados de:

insulina y andlogos de insulina;

secretagogos de insulina, incluidas sulfonilureas (por ejemplo, glipizida) y
reguladores de glucosa prandial (a veces denominados “secretagogos de corta
accion™), tal como meglitinidas (por ejemplo, repaglinida y nateglinida);

agentes quc mejoran la accidon de incretina, por ejemplo inhibidores de dipeptidil
peptidasa 1V (DPP-4) (por cjemplo, vildagliptina, saxagliptina y sitagliptina), y
agonistas de péptidos similares de glucagon 1 (GLP-1) (por ejemplo, cxenatida);
agentes de sensibilizacion a la insulina, incluidos los agonistas del receptor gamma
activado por proliferador de peroxisoma (PPARY), tales como tiazoiidinedionas
(por ¢jemplo, pioglitazona y rosiglitazona), y agentes con cualquier combinacion de
actividad de PPAR alfa, gamma y delta;

agentes que modulan el equilibro de la glucosa hepética, por ejemplo biguanidas
(por ejemplo, metformina), inhibidores de 1,6-bisfosfatasa de fructosa, inhibidores
de fosforilasa de glicogeno, inhibidores de quinasa de glicdgeno sintasa y
activadores de glucoquinasa;

agentes disefiados para reducir/disminuir la absorcion de glucosa del intestino, tal
como inhibidores de alfa-glucosidasa (por ejemplo, miglitol y acarbosa);

agentes que antagonizan las accioncs o reducen la secrecion de glucagon, tales
como analogos de amilina (por ¢jemplo, pramlintida);

agentes que previenen la reabsorcion de glucosa del rifidn, tales como inhibidores
del transportador de glucosa dependiente de sodio 2 (SGLT-2) (por ejemplo,
dapagiuflozina);

agentes disehados para tratar las complicéciones de la hiperglicemia prolongada,
tales como inhibidores de aldosa reductasa {por ejemplo, cpalrestat y ranirestat); y
agentes utilizados para tratar complicaciones relacionadas con micro-angiopatias;
agentes anti-dislipidemia, tales como inhibidores de HMG-CoA reductasa
(estatinas, por ejemplo, rosuvastatina) y otros agentes que reducen el colesterol;

agonistas de PPAR« (fibrados, por cjemplo, gemfibrozil y fenofibrato);
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sccucstrantes dc acido biliar (por cjemplo, colestiramina); inhibidores de absorcion
dc colesterol (por ejemplo, esteroles vegetales (es decir, fitosteroles), inhibidores
sintéticos); inhibidores dc la proteina de transferencia de éster de colesterilo
(CETP); inhibidores del sistema de transporte del acido biliar ileal (inhibidores de
IBAT); resinas de union a dcido biliar; acido nicotinico (niacina) y analogos del

mismo; antioxidantes, tales como probucol; y acidos grasos omepa-3;

agentes éntihipenensivos, incluidos los antagonistas del receptor adrenérgico, tales .
como blogucadores beta (pro ejemplo, atenolol), bloqueadores alfa (por ejemplo,

doxazosina) y bloqueadores mixtos alfa/bela (por cjemplo, labetalol); agonistas del

reccptor adrenérgico, incluidos agonistas alfa-2 (por ejemplo, clonidina);

inhibidores de la enzima de conversién de angiotensina (ACE) (por ¢jemplo,

lisinoprilo), bloqueadores de canal de calcio, 1ales como dihidropiridinas (por

cjemplo, nifedipina), fenilalquilaminas (por ejemplo, verapamil) y benzotiazepinas

(por ejemplo, diltiazem); antagonistas del receptor de angiotensina 11 (por ejemplo,
candesartan); antagonistas del receptor de aldostcrona (por ejemplo, eplerenona);

farmacos adrenérgicos con actuacion central, tales como agonistas alfa centrales

(por ¢jemplo, clomdina); y agentes diuréticos (por gjemplo, furosemida);

moduladores de la homeostasis, incluidos antitrombéticos, tales como activadores
de fibrin6lisis; antagonistas de trombina; inhibidores del factor Vlla;
anticoagulantes, tales como antagonistas de vitamina K (por ejemplo, warfarina),
heparina y analogos de bajo peso molecular de los mismos, inhibidores del factor
Xa ¢ inhibidores dircetos de trombina (por ejemplo, argatroban); agentes
antiplaquetanos, tales como inhibidores dc ciclooxigenasa (por ejemplo, aspirina),
inhibidores del receptor de adenosina difosfato (ADP) (por cjemplo, clopidogrel),
inhibidores de fosfodiesterasa (por ¢jemplo, cilostazol), inhibidores de la
glicoproteina ITB/1IA (por ejemplo, tirofibén) e inhibidores de la reabsorcion de

adenosina (por c¢jemplo, dipridamol);
agentes anti-obesidad, tal como supresor del apetito (por ejemplo, efedrina),

incluidos agentes noradrenérgicos (por ¢jemplo, fentermina) y agentes

serotonérgicos (por ¢jemplo, stbutramina), inhibidores de lipasa pancreatica (por



103759

20

25

30

31

ejemplo, orlistat), modulares de la proteina de transferencia microsomal (MTP),
inhibidores de diacil glicerlaciltransferasa DGAT) y antagonistas del receptor
cannabinoide (CB1) (por cjemplo, rimonabant);

- agentes modificaciones del comportamiento de alimentacion, tal como modulares
del receptor de orexina y modulares de la hormona de concentracidn de melanina
(MCH);

- moduladores del receptor de péptido-1 similar a glucagén (GLP-1);

- moduladores del neuropéptido Y (NPY)/receptor de NPY:;

- modulares de la piruvato deshidrogenasa quinasa (PDK);

- moduladores del receptor de serotonina;

- moduladores dc letpina/ receptor de leptina,

- moduladores de grelina/ receptor de grelina; o

- agentes moduladores de la transmision de monoamina, tales como inhibidores
selectivos de la recaptacion de serotonina (SSRI) (por ejemplo, fluoxetina),
inhibidores de la recaptacion de noradrenalina (NARI), inhibidores de la
recaptacion de noradrenalina-serotonina (SNRI), bloqueadores de 1a recaptacion de
monoamina triple (por ejemplo, tesofensina) ¢ inhibidores de oxidasa de
monoamina (MAQI) (por ¢jemplo, toloxatona y amiflamina),

0 una sal, solvato, solvato de dicha sal o profairmaco farmacéuticamente aceptable de los
mismos, opcionalmente junto con un vehiculo farmacéuticamente aceptable a un
mamifero, tal como el hombre, que necesita dicho tratamicnto terapéutico.

De acucrdo con otro aspecio de la invencion se proporciona un tratamiento de
combinacion que comprende la administracidn de una cantidad farmacolégicamente
efectiva de un compuesto de acuerdo con la invencién, o una sal farmacéuticamente del
mismo, opcionalmente junto con un vehiculo férnﬁacéuticamenle aceptablc, con la
administracion simultanea, sccuencial o separada de dicias muy bajas en calorias (VL.CD)
o dictas bajas en calorias (LCD).

4.0  Métodos de realizacion

En general, los péptidos de la presente invencion pueden sintetizarse mediante
sintesis en fasc solida y purificarse de acuerdo con los métodos conocidos en la técnica.

Puede utilizarse cualquier procedimiento de una cantidad de procedimientos bien
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conocidos que utilizan una variedad de resinas y reactivos para preparar los péptidos de la
presente invencion.

Los péptidos ciclicos de la presente invencion pueden sintetizarse facilmente
mediante procedimicntos convencionales conocidos para la formacién de una union de
péptidos entrc los aminodcidos. Dichos procedimientos convencionales incluyen, por
cjemplo, cualquicr procedimiento de fase de solucion que permita una condensacién entre
el grupo amino alfa libre de un aminoacido o residuo del mismo que tenga su grupo
carboxilo y otros grupos reactivos protegidos y el grupo carboxilo primario libre de otro
aminoacido o residuo del mismo que tiene su grupo amino u otros grupos amino
protcgidos. En general, los péptidos ciclicos de la presente invencién pueden sintetizarse
mediante sintesis en fase s6lida y purificarsc de acuerdo con los métodos conocidos ¢n la
técnica. Puede utilizarse cualquier procedimiento de una cantidad de procedimientos bien
conocidos que utilizan una variedad dc resinas y reactivos para preparar los péptidos de la
prescnte invencion,

El proceso para sintetizar los péptidos ciclicos puede llevarse a cabo mediantc un
procedimiento por el cual cada aminoacido en la secucncia deseada se agrega de a uno en
sucesion a otro aminodcido o residuo del mismo o mediante un procedimiento por el cual
los fragmentos de péptidos con la secuencia de aminoacidos deseada se sintetizan primero
convencionalmente y luego se condensan para proporcionar el péptido deseado. El péptido
resultante se cicliza luego para proporcionar un péptido ciclico de la invencidn.

Los métodos de sintesis de péptidos en fase solida se conocen bien y se utilizan
ampliamente en la técnica. En dichos métodos, la sintesis de los péptidos de la invencidn
puedc llevarse a cabo secuencialmente incorporando los residuos de aminoacidos deseados
de a uno en la cadena de péptidos creciente de acuerdo con los principios generales de los
métodos en fase solida. Fstos métodos se describen en numerosas referencias, incluida
Merrifield, R.B., Solid phase synthesis (Confcrencia Nobel). Angew Chem 24:799-810
(1985) y Barany ct al., The Peptides, Analysis, Synthesis and Biology, Vol. 2, Gross, E.
and Meienhofer, J., Eds. Academic Press 1-284 (1980).

in las sintesis quimicas dec los péptidos, los grupos dc cadena lateral reactivos de los
diversos residuos de aminoacidos estan protegidos con grupos protectores adecuados, lo
cual evita quc una rcaccidn quimica no ocurra en el sitio hasta que se extraiga el grupo

protector. Tambi¢n es comin la proteccion del grupo amino alfa de un residuo o fragmento
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de aminoacido mientras que la entidad reacciona en ¢l grupo carboxilo, seguida de la
eliminacién selectiva del grupo protector amino alfa para permitir que ocurra una posterior
reaccion en ¢l sitio. Se han descrito y se conocen grupos protectores especificos en
métodos de sintesis en fase sélida y métodos de sintesis ¢n fase de solucidn.

Los grupos amino alfa pueden estar protegidos por un grupo protector adecuado,
incluido un grupo protector del tipo uretano, tal como benciloxicarbonilo (Z) v
benciloxicarbonilo sustituido, tales como grupos protectores p-clorebenciloxicarbonilo, p-
nitrobenciloxicarbonilo, p-bromobenciloxicarbonilo, p-bifenil-isopropoxicarbonilo, 9-
fluorenilmetoxicarbonilo (Fmoc) y p-metoxibenciloxicarbonile (Moz) del tipo uretano
alifaticos, tales como t-butiloxicarbonilo (Boc), diisopropilmetoxicarbonilo,
1sopropoxicarbonilo y aliloxicarbonilo (Aloc). Se prefiere Fmoc para la proteccion de
amino alfa.

Los grupos guanidino pucden estar protcgidos por un grupo protector adecuado, tal
como nitro, p-toluenosulfonilo (Tos), Z, pentametilcloromanosulfonilo (Pmc),
adamantiloxicarbonilo, pentametildihidrobenzofuran-5-sulfonilo (Pbf) y Boc. Pbf y Pmc
son grupos protectores preferidos para Arg.

I.os péptidos de la invencion descritos eﬁ la presente se prepararon utilizando
sintesis en fase soélida, tal como por medio de un sintetizador automatizado Symphony
Multiplex (Rainin Instrument Company/Protein Technologies Inc), utilizando maodulos de
programacion como los que proporciona cl fabricante y siguiendo los protocolos indicados
en el manual del fabricante.

[La sintesis en fase sélida se inicia desde el extremo C-terminal del péptido
acoplando un grupo amino alfa protegido por una resina adecuada. Dicho material de
partida se prepara adjuntando un aminoacido amino-protegido alfa mediante un enjace
amida a una resina de 4-(2°,4’-dimetoxilfenil-aminometil-fenoxi (Amida Rink), una rcsina
de 4-(2°, 4’-dimetoxilfenil-aminometil)-fenoxiacetamido-norleucil-MBHA, una resina de
amino-xanten-3-iloxi-merifiel (Amida Sieber), o mediante un enlace de éster a un alcohol
p-benciloxibencilico (Wang), una resina de cloruro de 2-clorotritilo o por otros medios
conocidos en la técnica. Los soportes de la resina BI{A cnlazadora de Fmoc estan
disponibles comercialmente vy generalmente se utilizan cuando es viable. Las resinas se
someten a ciclos repetitivos segin sea necesario para agregar aminoacidos

sccuencialmente. Los grupos protectores de Fmoc amino alfa se extraen en condiciones
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basicas. Pueden utilizarse a estos efectos piperidina, piperazina, dietilamina o morfolina
(20-40% v/v) en N,N-dimetilformamida (DMF).

Después de la eliminacion del grupo protector amino alfa, los aminoacidos
protegidos posteriores sc acoplan cn etapas cn el orden descado para obtener una resina de
péptido protegida e intcrmediaria. Los reactivos de activacion utilizados para acoplar los
aminoacidos cn la sintesis en fasc solida de los péptidos se conocen bien cn la técnica.
Después de sintetizar el péptido, st s¢ desea, los grupos protectores de cadena lateral
ortogonalmente protegidos pueden eliminarse utilizando métodos que se conocen bien ¢n
la técnica para una mayor derivatizacion del péptido.

Generalmente sc utilizan grupos prolectores ortogonales seglin corresponda. Por
ejemplo, los péptidos de la invencion conticnen aminoacidos multiples con una cadena
lateral que contiene un grupo amino. En un aspecto, sc ecmplea un esquema de proteccion
alilo-aloc con los aminodcidos que forman un puente de lactama a través de sus cadenas
latcrales, y los grupos protectores ortogonales, escindibles en difcrentes condiciones de
reaccion, se utilizan para otros aminoacidos con cadenas laterales que contienen un grupo
amino. De este modo, por ejemplo, pueden emplearse aminoacidos de Fmoc-Orn(Alloc)-
OH y Fmoc-Glu(OAIll}-OH (Glu(OAll) se refierc éster de 5-alilo de acido glutamico) para
las posiciones que forman un puente de laclama tras la ciclizacion, micntras que otros
aminoacidos con cadenas laterales que conticnen grupos protectores amino tienen un grupo
protector ortogonal diferente, tal como con Fmoc-Arg(Pbf)-OH, Fmoc-Lys(Pbf)-OH,
Fmoc-Dab(Pbf)-OH o similar, Otros grupos protectores pucden emplearse de manera
similar; a modo de cjemplo y no taxativo, puede emplearse Mtt/OPp (4-metiltritilo/ 2-
fenilisopropilo) con las cadenas laterales que forman un puente de lactama tras la
ciclizacion, utilizandose grupos protectores ortogonales para otras posiciones que no son
escindibles utilizando condiciones adecuadas para escision de Mtt/OPp.

Pueden modificarse sclectivamente grupos reactivos cn un péptido durante la
sintesis en fasc solida o después de la climinacion de la resina. Por cjemplo, los péptidos
pueden modificarsc para obtener modificaciones N-terminales, tales como acetilacion,
micntras estan en la resina, o pueden extraerse de la resina para utilizar un reactivo de
escision y lucgo modificarse. De manera similar, los expertos cn la técnica conocen bien

los métodos para modificar cadenas laterales de aminodcidos de sintesis de péptidos. La
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eleccion de Jas modificaciones realizadas a grupos reactivos presenies en el péptido s¢
determinara, en parte, por las caracteristicas deseadas en el péptido.

En los péptidos de la presente invencion, en una realizacidn, el grupo N-terminal se
modifica por la introduccion de un grupo N-acetilo. En un aspecto, se emplea un método
en donde después de la eliminacidn del grupo protector en el extremo N-terminal, cl
péptido unido a la resina sc hace reaccionar con anhidrido acético en DMF en presencia de
una basc orgénica, tal como aspiridina. Se conocen en la técnica y pueden emplearse otros
métodos de acetilacion en el extremo N-terminal, incluida la acetilacion en fase de
solucion.

Ll péptido pucde, en una realizacion, ciclizarse antes de la escision de la resina del
péptido. Para ciclizacidn a través de restos de cadena lateral reactiva, las cadenas latcrales
deseadas no estan protegidas y el péptido esta suspendido en un disolvente adecuado y se
agrega un agente de acoplamiento ciclico. Los disolventes adecuados incluyen, por
ejemplo, DMF, diclorometano (DCM) o 1-metil-2-pirrrolidona (NMP). Los reactivos de
acoplamiento ciclico adecuados incluyen, por ejemplo, tetrafluoroborato de 2-(111-
benzotriazol-1-il)-1,1,3,3-tetrametiluronio (TBTU), hexafluorofosfato de 2-(1H-
benzotriazol-1-i1)-1,1,3,3-tetrametiluronio (HBTU), benzotriazol-1-il-oxi-
tris(dimetilamino)fosfoniohexafluorofosfato (BOP), benzotriazol-1-il-ox-
tris(pirrolidino)fosfoniohexafluorofosfato (PyBQOP), tetrafluoroborato de 2-(7-aza-1H-
benzotriazol-1-11)-1,1,3,3-tetrametiluronio (TATU), tetrafluoroborato de 2-(2-ox0-1(2H)-
piridil}-1,1,3,3-tetrametiluronio (TPTU) o N,N'-diciclohexilcarbodiimida/1-
hidroxibenzotriazol (IDCCI/HOBY). El acoplamiento se inicia convencionalmente mediante
el uso de una basc adecuada, tal como N,N-diisopropiletilamina (DIPEA), sim-colidina o
N-metilmorfolina (NMM). '

Los péptidos ciclizados pueden escindirse de una fase solida utilizando cualquier
reactivo adecuado, tal como ctilamina en DCM o varias combinaciones de agentes, talcs
como acido trifluoroacético (TFA), tri-isopropilsilano (T1S), dimectoxibencceno (DMB),
agua y similares. 2l péptido bruto resultante se seca y los grupos protectores de cadena
lateral de aminoécidos restantes, si los hay, se escinden utilizando cualquier reactivo
adecuado, tal como TFA en presencia de agua, TIS, 2-mercaptopetano (ME) y/o 1,2-
etanditiol (EDT). El producto final se precipita agregando éter frio y se recolecta por

filtracion. La purificacidn final cs por cromatografia liquida de alto rendimiento dc fase
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inversa (RP-HPLC), que utiliza una columna adecuada, tal como una columna Cig, o
pucden también emplearse otros métodos de separacion o purificacion, tales como los
métodos basados en el tamafio o carga del péptido. Una vez purificado, el péptido puede
caracterizarse por cualquier cantidad de métodos, tales como cromatografia liquida de alto
rendimiento (HPLC), anélisis de aminoacidos, espectrometria de masas y similares.

Para los péptidos dc la presente invencion que tienen un derivado de amida
sustituido C-terminal o grupo N-alquilo, la sintesis puede proceder mediante sintesis en
fasc solida iniciada desde el extremo C-terminal del péptido acoplando un aminodacido alfa
protegido a una rcsina adecuada. Dichos métodos de preparacion de derivados de amida
sobre fase sélida se han descrito en la téenica. Ver, por ejemplo, Barn D.R. et al., Synthesis
of an array of amides by aluminum chloride assisted cleavage on resin bound esters.
Tetrahedron Letters, 37:3213-3216 (1996); DeGrado W.F. y Kaiscr E.T., Solid-phase
synthesis of protected peptides on a polymer bound oxime: Preparation of segments
comprising the sequences of a cytotoxic 26-peptide analogue. J. Org. Chem., 47:3258-
3261 (1982). Dicho matcrial de partida puede prepararsc adjuntando un aminoacido
protegido por amino alfa mediante un enlace €ster a una resina de alcohol p-
beneiloxibencilico (Wang) o medianie un enlace amida a una resina de 4-(2°,4°-
dimetoxilfenil-aminometil-fenoxi (Amida Rink) mediante métodos que se conocen bicn.
La cadena dc péptidos se cultiva con la secuencia descada de aminodcidos. Antes de la
escision, el péptido se cicliza sobre la fase solida. Los péptidos que emplean una resina de
alcohol p-benciloxibencilico (Wang) pueden escindirse de la resina mediante cloruro de
aluminio en DCM, y los péptidos que emplcan una resina de Amida Rink puede escindirse
mediante una mezcla de TFA, TIS y agua.

Aunque la sintesis se ha descrito principalmente con referencia a la quimica de
Fmoc en fasc sélida, debe comprenderse que pueden emplearse otros métodos quimicos y
sintéticos para obtener los péptidos ciclicos de la invencidn, tal como, a modo de ejemplo y
no taxativo, los métodos quimicos que emplcan Boc, soluciones y otros métodos quimicos
y sintéticos.

5.1 Forma de sal de los péptidos ciclicos de la presente invencidn.

Se entendcra que, tal como se utilizan en la presente, todas las refercncias a péptidos

de acuerdo con al invencion, incluyendo una féormula o nombre quimico especifico,
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pretenden incluir todas 1as sales, solvatos, hidratos, polimorfos, profarmacos, metabolitos,
estercoisomeros e 1sdmeros tautoméricos farmacéuticamente aceptables de los mismos.
Los péptidos ciclicos de la presente invencidn pueden estar en forma de cualquier
sal farmacéuticamente aceptable. La expresién "sales farmacéuticamente aceptables” se
refiere a sales preparadas a partir de bases o acidos no toxicos farmacéuticamente
aceptables, incluidas bases inorganicas u orgénicas y acidos inorganicos u orgénicos (ver
“Handbook of Pharmaccutical Salis: Propertics, Sclection and Use”, P. H. Stahl, P. G.
Wermuth, IUPAC, Wiley-VCH, 2002). Las sales derivadas de bases inorganicas incluyen
aluminio, amonio, calcio, cobre, férrico, ferroso, litio, magnesio, sales manganicas,
manganoso, potasio, sodio, zinc y similares. Particularmente se prefiere amonio, calcio,
litio, magnesio, potasio y sales sédicas. Las sales derivadas de bases no téxicas organicas
farmacéuticamente aceptabies incluyen sales de aminas primarias, secundarias y terciarias,
aminas sustituidas, incluyendo aminas sustituidas naturalmente, aminas ciclicas y resinas
de intercambio 10nmico bésicas, tales como arginina, betaina, cafeina, colina, N,N'-
dibenctletilenodiamina, dictilamina, 2-dietilaminoetanol, 2-dimetilaminoetanol,
etanolamina, ctilenodiamina, N-ctil-morfolina, N-etilpiperidina, glucamina, giucosamina,
histidina, hidrabamina, isopropilamina, lisina, metilglucamina, morfolina, piperazina,
piperidina, resinas poliaminas, procaina, purinas, tcobromina, trictilamina, trimetilamina,
tripropilamina, trometamina y similares. Cuando un péptido ciclico de Ia presente
invencidn es basico, las sales de adicién de acido pueden prepararse a partir de dcidos no
toxicos farmacéuticamente aceptables, incluyendo acidos inorganicos y orgdnicos. Tales
acidos incluyen acido acético, bencenosulfonico, benzoico, camforsulfénico, carboxilico,
citrico, etanosulfénico, formico, fumarico, glucéﬁico, glutamico, brombhidrico, clorhidrico,
isetionico, lactico, maleico, malico, mandélico, metanosulfonico, maldnico, micico,
nitrico, pamoico, pantoténico, fosforico, propidnico, succinico, sulfirico, tartarico, acido p-
toluenosulfénico, acido trifluoroacético y s.imifares. Las sales de adicion de acido de
peptidos de la presente invencion se preparan en un disolvente apropiado para cl péptido y
un exceso de un dcido, tal como acido clorhidrico, bromhidrico, sulfirico, fosférico,
acético, influoroacético (TFA), citrico, tartarico, maleico, succinico ¢ metanosulfonico.
Las formas de sal de 4cido de acetato, acetato de amonio y TFA son especialmente ttiles.
Cuando los péptidos dc la presente invencion incluyen un resto acidico, las sales

farmacéuticamente aceptables adecuadas puecden incluir sales de metales alcalinos, tales

N
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como sales de sodio o potasio, o sales de metalcs alcalinotérreos, tales como sales de calcio
o magncsio. También debe entenderse que cicrtos péptidos de Férmula (1) pueden existir
en formas solvatadas, incluyendo solvatos del péptido libre o solvatos de una sal del
compuesto, asi como también formas no solvatadas. El término “solvato” sc utiliza en la
presente para describir un complejo molecular que comprende ¢l compuesto de la
invencion y una o mas moléculas disolventes farmacéuticamente aceptables, por ejemplo,
etanol. El término “hidrato” se utiliza cuando dicho disolvente ¢s agua. Debe entenderse
que todos los polimorfos, incluyendo mezclas dc diferentes polimorfos, estan incluidos
dentro del alcance de los péptidos reivindicados.

52  Composiciones farmacéuticas

La invencidn proporciona una composicién farmacéutica que incluye uno o mas
péptidos ciclicos de la presente invencion y un poriador farmacéuticamente aceptable.
Cuando se formula con un portador farmacéuticamente aceptable, el compuesto de la
invencidn puede cstar presente en la composicion farmacéutica en una concentraciéon de
0,1 2 99,5%, tal como 0,5 a 95%, en peso de la composicidn total. La eleccion del portador
se encuenira en el campo de conocimiento de una persona experta cn la 1écnica y depende,
por ¢jemplo, del modo de adminisiracidn, la forma de dosificacion y las propiedades
fisicas del compuesto activo, tales como solubilidad y estabilidad. El término “portador”,
como se utiliza en la presente, se refiere a un ingrediente terapéuticamenie inactivo. La
forma de dosificacion pucde ser un sistema solido, semi-sélido o liquido. La formulacion
puede ser de liberacion inmediata y/o modificada, incluyendo formulacién de liberacion
rctardada, sostenida, por pulsos, controlada, dirigida y programada.

Ll portador pucdc ser una formulacion liquida y cs preferiblemente una solucién
acuosa, 1sotonica, amortiguada. Los portadores farmacéuticamente aceptables también
incluyen excipientes, tales como diluyentes, portadores y similares, y aditivos tales como
agentes cstabilizantes, conservantes, agentes solubilizantes, amortiguadores y similarcs,
como se describiran mas adelante.

L.as composiciones de péptido ciclico de la presente invencién pueden formularse o
prepararse en composiciones farmacéuticas que incluyen al menos un péptido ciclico de la
presente invencion junto con uno o mas portadores farmacéuticamente aceptables,
incluyendo excipientes, tales como diluyentes, portadores y similares, y aditivos tales

como agenics estabilizantes, conservantes, agentes solubilizantes, amortiguadores y




103759

20

25

30

39

similares, segun sc desee. Los excipientes de la formulacion pueden incluir
polivinilpirrolidona, gelatina, hidroxipropil celulosa (HPC), goma ardbiga, polietilenglicol,
manitol, cloruro de sodio v citrato de sodio. Para inyectables u otras formulaciones de
administracién liquida, sc prefiere agua que contienc al menos uno o més constituyentes
amortiguadores y también pueden utilizarse agentes cstabilizantes, conservantes y agentes
solubilizantes. Para formulaciones de administracion sohida puede utilizarse cualquicra de
una diversidad dc aditivos espesantes, de carga, volumétricos y portadores, tales como
almidones, azucares, derivados de celulosa, acidos grasos y similares. Para formulaciones
de administracion topica puede utilizarse cualquiera de una diversidad de cremas,
ungiientos, geles, lociones y similares. Para la mayoria de las formulaciones farmacéuticas,
los ingredientes no activos constituiran la mayor parte, en peso o volumen, de la
preparacion. Para las formulaciones farmacéuticas, también se contempla que pucde
utilizarse cualquicra de una diversidad de formulaciones de liberaciéon medida, liberacidn
lenta o liberacion sostenida y aditivos, de modo qﬁe la dosificacion puede formularse de
modo tal que proporcione una administracion de un péptido de ta presente invencion
durante un periodo de tiempo.

En general, la cantidad de péptidos ciclicos de la presente invencion administrados a
un paciente variara entre rangos bastante amplios, dependiendo del modo de
administracion, la formulacidn utilizada y la respuesta descada.

En la practica, los péptidos ciclicos de la invencion pueden combinarse como
ingrediente activo en un aditivo con un portador farmacéutico de acuerdo con téenicas de
preparacidn farmacéutica convencionales, 131 p'0|"tad0r puede tomar una amplia diversidad
de formas, dependiendo de la forma de preparacion descada para la administracion, por
ejemplo, oral, parenteral (incluyendo intravenosa), urctral, vaginal, nasal, bucal, sublingual
o similares. En la preparacion de las composiciones para forma de dosificacion oral,
cualquiera de los medios farmacéuticos habituales puede utilizarse, tales como, por
ejemplo, agua, glicoles, aceiles, alcoholes, agentes saborizantes, conservantes, agentes
colorantes y similares en el caso de preparaciones liquidas orales tales como, por cjemplo,
suspensioncs, clixires y soluciones; o portadotes tales como almidones, azicares, celulosa
microcristalina, diluyentes, agentes de granulacion, lubricantes, aglutinantes, agentes de
desintegracion y similares en ¢l caso de preparacionces sélidas orales tales como, por

cjemplo, polvos, capsulas duras y blandas y comprimidos.
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Debido a su facilidad de administracion, los comprimidos y cdpsulas representan
una forma de dosificacion unitaria oral ventajosa. Si se desca, los comprimidos pueden
revestirse mediante técnicas acuosas y no acuosas estandar. La cantidad de péptido activo
en talcs composiciones terapéuticamente utiles cs tal quc se obtendra una dosificacion
eficaz. En otra forma de dosificacion unitaria, pueden utilizarsce constructos sublinguales,
talcs como laminas, oblcas, comprimidos o similares.

Los comprimidos, pastillas, capsulas y similares también pueden contener un
aglutinante tal como povidona, goma tragacanto, goma ardbiga, almidén de maiz o
gelatina; diluyentes; cargas tales conio cclulosa microcristalina; excipientes tales como
fosfato dicalcico; un agente de desintegracion tal como almidén de maiz, almidén de papa
0 4cido alginico; conservantes; celorantes; un lubricante tal como estearato de magnesio; y
un agente edulcorante tal como sacarosa, lactosa o sacarina. Cuando una forma de
dosificacion unitaria es una capsula, puede contener, ademas de los materiales del tipo
anterior, un portador liquido tal como accite graso. Pueden utilizarse otros matcriales
diversos como revestimientos o para modificar la forma fisica de la dosificacion unitaria.
Por cjemplo, los comprimidos pueden revestirsc con goma laca, azacar o ambas. Un jarabe
o clixir puede contener, ademas del ingrediente activo, sacarosa como agente edulcorante,
mctil y propilparabenos como conservantes, un pigmento y un saborizante tal como sabor
naranja o cereza.

Si se formula para administracion oral, el péptido preferiblemente se formula y hace
de modo que esté recubierto con un protector entérico, mas preferiblemente de modo que
no sc libere hasta que el comprimido o capsula haya transitado ¢l estémago, y
opcionalmente que ademas haya transitado una porcion del intestino delgado. En el
contexto de esta aplicacion sc entendera que la expresion revestimiento o material entérico
se refiere a un revestimicnlo o matcrial que pasara a través del estomago béasicamente
intacto pero sc¢ desintegrara despucds de pasar a través del estémago para liberar el farmaco.
L.os materiales que puede utilizarse incluyen acetoftalato de celulosa, succinato de
hidroxipropilmetiletilcelulosa, {lalato de hidroxipropilmetilcelulosa, acetoftalato de
polivinilo y copolimero de acido metacrilico-metil metacrilato. El revestimiento centérico
utilizado promueve la disolucion de la forma de dosificacion fundamentalmente en un sitio

fuera del estémago, y pucde seleccionarse de modo que el revestimiento entérico se
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disuelva hasta un pH de aproximadamentc al menos 5,5, més preferiblemente un pH de
aproximadamente 6,0 a aproximadamente §,0.

Puede utilizarse cualquicra de una diversidad de potenciadores de la penetracién
para aumentar la absorcion en los intestinos lucgo de la disolucion del revestimiento
entérico. =n un aspecto, los potenciadores de penetracidén aumentan los sistemas de
transporte paracelulares o transcelulares. Ejemplos representativos no taxativos de tales
potenciadores de la penctracion incluyen quelantes de calcio, sales biliares (tales como
colato de sodio) y dcidos grasos. En algunas realizaciones, se agregan adicionaimente
péptidos o polipéptidos que actian como sustratos para protcasas intestinales. Los péptidos
ciclicos tambi¢n pueden administrarse parenteralmente. Las soluciones o suspensiones de
estos péptidos activos pueden, por cjemplo, prepararse en agua mezclada con, por ¢jemplo,
hidroxipropilcelulosa. Las dispersiones también pueden prepararse en glicerol, glicoles de
polietileno liquidos y mezclas de los mismos en aceites. Estas preparaciones pueden
contener opcionalmente a un conservante para evitar ¢l crecimiento de microorganismos.

Las formas farmacéuticas adecuadas para uso inyectable incluyen soluciones o
dispersiones acuosas estériles y polvos estériles para la preparacion improvisada de
soluciones o dispersioncs inyectables estériles. En todos los casos, la forma debe ser estéril
y debe ser fluida hasta el punto que puede adminisirarse mediante una jeringa. La forma
debe ser estable en las condiciones de fabricacion y almacenamiento y debe conservarse
contra la accidn contaminante de microorganismos lales como bacterias y hongos. El
portador puede ser un medio disolvente o de dispersion que contenga, por ejemplo, agua,
etanol, un poliol, por ¢jemplo glicerol, propilenglicol o polietilenglicol liquido, mezclas
adecuadas de los mismos y aceites vegetales.

Los péptidos ciclicos de la presentc invencion pueden aplicarse terapéuticamente
mediante administracidn nasal. Por "administracidn nasal” se entiende cualquicr forma de
administracion intranasal de cualquiera de los péptidos ciclicos de la presente invencién.
Los péptidos pueden estar en una solucion acuosa, tal como una solucién que incluye
solucion salina, citrato u otros excipientes o conservantes comunes. Los péptidos también
pueden estar en una formulacién scca o en polvo.

Si estan en una solucion acuosa, los péptidos ciclicos pueden amortiguarse
apropiadamente mediante solucion salina, acetato, fosfato, citrato, acetato u otros agentes

amortiguadores, los cuales pucden estar a cualquicr pH fisiolégicamente aceplable, tal
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como de aproximadamente pH 4 a aproximadamente pH 7. También puede utilizarse una
combinacion de agentes amortiguadores, tales como solucién salina amortiguada por
fosfato, una solucion amortiguadora salina y de acetato y similares. En el caso de solucién
salina puede utilizarse una solucion salina al 0,9%. En ¢l caso de acetato, fosfato, citrato y
similares puedc utilizarse una solucion de 50 mM. Ademads dc agentes amortiguadores,
puede utilizarse un conservante adecuado para evitar o limitar ¢l crecimiento de bacterias y
otros microbios. Un conservante que pucde utilizarse ¢s cloruro de benzalconio al 0,05%.

Lin una realizacién alternativa, los péptidos ciclicos de la presente invencién pueden
administrarse dircctamente en el pulmén. La administracion intrapulmonar puede llevarse
a cabo mediante un inhalador de dosis medidas, un dispositivo que permite la auto-
administracién de un bolo medido de un péptido de la presente invencién cuando el
paciente lo acciona durante la inspiracion. Puede utilizarse una diversidad de técnicas
diferentes para hacer microparticulas de polvo seco incluyendo, a modo no taxativo, micro-
molienda, secado por aspersion y un acrosol de congelacion rapida seguido de liofilizacion.

Los péptidos ciclicos de ]a presente invencion pucden administrarse
terapéuticamente mediante una inyeccion de una formulacion de liberacion sostenida. En
general, puede utilizarse cualquiera de una cantidad de polimeros inyectables y
bioerosionables en una formulacidn inyectable dc liberacion sostenida. Alternativamente
pueden utilizarse otras formulaciones de liberacion sostenida, incluyendo formulaciones
que permiten la inycccion subcutnea, pudiendo incluir dichas otras formulaciones una o
mas nano/microcsferas, liposomas, emuisiones (tales como emulsiones de agua en aceite),
geles, sales insolubles o suspensioncs en aceile. La formulacidn puede ser tal de modo que
sc neccsite una inyeccion diariamente, semanalmente, mensualmente u otro modo
periddico, dependiendo de la concentracion y cantidad de péptido ciclico, la tasa de
liberacion sostenida de los materiales utitizados y otros factores conocidos para aquellos
expertos en la técnica.

5.3 Vias de administracion

Si una composicion que incluye uno 0 mas péptidos de la presente invencion se
administra mediante inyeccion, la inycccion puede ser intravenosa, subcutanea,
intramuscular, intraperitoneal u otros medios conocidos en la técnica.

Los péptidos de la presente invencion pueden formularse mediante cualquier medio

conocido en la técnica incluyendo, a modo no taxativo, formulacién como comprimidos,
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capsulas, comprimidos oblongos, suspensiones, polvos, preparaciones liofilizadas,
supositorios, gotas oculares, parches dérmicos, formulaciones solubles orales,
atomizadores, acrosoles y similares, y pueden mezclarse y formularse con amortiguadores,
aglutinantes, excipientes, estabilizadores, antioxidantes y otros agentes conocidos en la
técnica. En general, puede utilizarse cualquier via de adminisiracién mediante la cual los
péptidos de la invencion se introducen a través de una capa epidérmica de células. Los
medios de administracién por consiguiente pueden incluir administracion a través de
membranas mucosas, administracion bucal, administracion oral, administracién dérmica,
administracion por inhalacion, administracion nasal, administracion uretral, administracion
vaginal y similares.

54  Cantidad terapéuticamente efectiva

En general, 1a cantidad real de péptidos ciclicos de la presente invencion
administrados a un paciente variard entre rangos bastantc amplios dependiendo del modo
de administracion, el paciente (incluyendo peso, sexo, condicién de salud, dieta), la
formulacion utilizada y la respucsta deseada. La dosificacion para tratamicnto es ta
administracién, mediante cualquicra de los medios anteriores o cualquier otro medio
conocido en la téenica, de una cantidad suficiente para provocar el efecto terapéutico
deseado. Los péptidos ciclicos de la presente invencién son muy actives. Por cjemplo, el
péptido ciclico puede administrarse (como una dosis tnica o dividido en dosis diarias) a
aproximadamente 0,1, 0,5, 1, 5, 50, 100, 500, 1000 o 5000 ug/kg de peso corporal,
dependiendo del péptido especifico seleccionado, la respuesta terapéutica deseada, la via
de administracidn, la formulacion y otros factores conocidos para aquellos expertos en la
técnica.

6.0  Péptidos de la presente invencion

\OZ/
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En un aspccto, la presente invencion se refiere a un péptido ciclico de Férmula

estructural (I):
NH

HZN—(N 5
H >_CH3

N

o H

Q NH

Q
R, \NH}—X—R‘

Ra/g\ HN o Rs
H
07 "NH H
H N /N
N
R Rdco 0
4b

R

NH

HN’(

NH

2 (I
incluyendo todos los cnantidmecros, estercoisémeros o diastereoisémeros del mismo, o una

s sal farmacéuticamente aceptable de cualquicra de los anteriores,

cn donde:
R, es -NH-C(=0)- o -C(=0)-NH-;
R; es -H o -CHa- v, si Ry es -CH;-, forma con R3 un anillo de pirrolidina, .
sustituyéndose opcionalmente el anillo de pirrolidina por -Oll;
) Rj cs -(CHj)z- si Ry es -CHa-, y de otro modo Rj sc selecciona de
NH
/f\)w\CH3 /k\)Z\NHZ, /(A)\ JJ\
, z N NH,
0 0 ’
%E/U\NHz /F“};ﬁJ\CHS Ao :
O
/sz\ %Q\CH /ﬁz\é’s\g/ .
OH 3, o 0
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Raa, Rap ¥ I,L;C se scleccionan cada uno independientemente de hidrogeno,
halo, alquilo(C,-C,p)-halo, alquilo{C;-Cy)-dihalo, alquilo{C;-Cy)-trihalo, alquilo(C,-C)o),
alcoxi(C;-Cyg), alquil(C;-Cip)tio, arilo, ariloxi, nitro, nitrilo, sulfonamida, amino, amino
monosustituido, amino disustituido, hidroxi, carboxi o alcoxi-carbonilo, con la condicion

s de que al menos uno de Raa, R4y y Ryc no sea hidrogeno;

Rs es -OH o -N(Rga)(Ren);

Rea ¥ Rap son cada uno independientemente H o una cadena alquilo de C; a
C4 lineal, ramificada o cilica;

Rjes -H o -C(=0)-NH;;

10 w es en cada instancia independientemente 0 a 5;

xeslas;

yeslal;y

z es en cada instancia independientemente 1 a 5.

En otro aspecto, la presente invencion se refiere a un péptido ciclico con la Férmula

15 (1) que es de la Formula (11):
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NH
HZN—QN o
H_\_”-' }‘CHs
—N
o:<7"'
O NH
R 0
Ry L AN Rs
07 "NH Hj N
H N-—- /
N
R4a R#CO ::: 0
Re NH
HNf’/\
NH, an

o una sal farmacéuticamente aceptable del mismo.
En otro aspecto, la presente invencion se reficre a un péptido ciclico con la Féormula

(I) que es de la Formula (111):

_4NH
H,N
N o
H >‘CH3
N
0 H
O NH
0
R
PN XRA/Q}_(
Ry L\ LN Rs
0”7 NH Hf H
H N-—- 4
N \’{ -
Raa R“CO o)
Ra ?NH
HN
5 NH, (i)

o una sal farmacéuticamente aceptable del mismo.
En un aspecto, la invencidn proporciona un heplapéptido ciclico que contiene una

secucncia central derivada de His-Phe-Arg-Trp dentro de la porcion ciclica, y donde el
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aminodcido en la primera porcion es Arg y esta fuera de la porcion ciclica. Sin estar sujeto
a ninguna teoria, se cree que el residuo Arg contribuye ampliamentc con la baja actividad
en MC1-R.

Adicionalmente, la secuencia central en los péptidos de la Férmula I incluye un D-
Phe sustituido. Sin estar sujelo a ninguna teorfa, se cree que la actividad intrinseca puede
reducirse manteniendo sustancialmente, a la vez, la potencia mediante la utilizacion de D-
Phe sustituido en péptidos de acuerdo con la invencion. El péptido denominado Ej. de Ref.
1 (incluido D-Phe insustituido) en la Tabla 1 puede compararse con uno o mas dc los

Ejemplos 1-5, 9-11, 17, 26 y 27. Puede observarse que la Tabla | incluye valores medios.

Tabla 1
0,1 ng/mL Doxiciclina
K; CEsaq Actividad
(nM) (nM) mtrinseca
(%)
Ej de Ref | Ac-Arg-ciclo{Glu-Dab-D-Phe-Arg- 0,65 0,33 94
Trp-Orn)-NHa,
Ej de Ref 2 Ac-Arg-ciclo{Glu-Dab-D-Phe-Arg- 8 3,0 92
Trp-Orn)-OH

Izn una realizacion adicional de la invencion se proporcionan péptidos de acucrdo
con la Formuia (1), y en particular la Férmula (I1) o (11}, en donde uno 0 mas de Ry, Ray ¥
R4 se seleccionan cada uno independientemente de hidrogeno, halo, alquilo{C;-Cg)-halo,
alquilo(C,-C,)-dihalo, alquilo(C,-Cg)-trihalo, alquilo (C;-C,g), alcoxi (Crl—Cm), fenilo,
nitro, nitrilo, amino o hidroxi, con la condicidn de que al menos uno de Raa, Rap ¥ Rae no
sea hidrogeno.

En una realizacion adicional de la invencion sc proporcionan péptidos de acuerdo
con la Férmula (1), y en particular la Formula (11) o (1II), en donde uno o mas de Ry,, Rap y
Ry se seleccionan cada uno indcpendientcmeni(':'dc hidrégeno, halo, alquilo(C,-C,)-halo,
alquilo(C,-C4)-dihalo, alquilo(C;-Cs)-trihalo, alquilo (C-Cy), alcoxi (C,-C.), fenilo, nitro,
nitrilo, amino o hidroxi, con la condicion de que al menos uno de Ry,, Rap ¥ R4 no sca

hidrogeno.
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En una realizacién adicional de la invencion se proporcionan péptidos de acuerdo
con la Formula (1), y cn particular la Formula (11} o (HI), en donde uno o maés de Raa, Rap y

Ry, se seleccionan cada uno independientemente de

fluoro, cloro, —OH :
——CH, —O0—CH,
CH, ’ F
%CH3 @ *<'F
CH, ’ F
—NH, —NO, Ry

3

En una realizacion adicional de la invencion s¢ proporcionan péptidos de acuerdo
5 conla Formula (I), y en particular la Férmula (11} o (111), en donde uno o més de Ryy, Rap v
Ry, se seleccionan cada uno independientemente de hidrégeno, halo, alquilo(C,-Cy)-halo,
alquilo(C,-Cy)-dihalo, alquilo{C,-C4)-trihalo, alquilo (C,-C,), alcoxi (C-Cs), nitro, nitrilo,
amino o hidroxi, con la condicién de que al menos uno de Ry,, Rap ¥ Rae no sea hidrégeno.
Iin una realizacion adicional de la invencion se proporcionan péptidos de acucrdo
10 con la Formula (1), y en particular la Férmula (1I) o (I1I), en donde uno o mas de Ry, Ryp

Ry s¢ scleccionan cada uno independientemente de

fluoro, cloro, —OH
——CH, —O0—CH,
CH, F —NH,
%CH:3 —éF H
CH, F
—NO2 /%N
0

E=n una realizacion adicional de la invencion se proporcionan péptidos de acuerdo

con ta Férmula (1), y en particular la Férmula (11) o (III), en donde Ry, se selecciona de

fluoro, cloro, —OH,
——CH, —O0—CH,
CH, F —NH,

3
—écm ~<‘F
F:
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_ =~
NO, Ry

y R4y ¥ Ry son cada uno H.

>

I2n una realizacion adicional de la invencion se proporcionan péptidos de acuerdo
con la Formula (1), y en particular la Férmula (I} o (T1I), en donde Ry, se selccciona de
-C=N o -F, y Rup ¥ Ryg son cada uno H.

En una realizacion adicional de la invencidn se proporcionan péptidos dc acuerdo
con la Formula (1), y en particular la Férmula (II) o (11I), cn donde Ry, esta en la posicidn 4
y es -C=N, y Rap v Ry, son cada uno H,

IZn una realizacion adicional de la invencion se proporcionan péptidos de acuerdo
con la Formula (1), y en particular la Férmula (11) o (IH), en donde Ry, csta en la posicion 4
y es -F y R4y, ¥ Ry, son cada uno H.

Los péptidos que abarca la Férmula (1) contienen uno o mas elementos asimétricos
tales como centros estereogénicos, ejes estereogénicos y similares, de modo que los
péptidos que abarca la Férmula (T) pueden existir en diferentes formas esterecoisoméricas.
Se pretende quc, para los péptidos descritos especifica y genéricamente, incluyendo los
péptidos que abarca la Formula (1), todas las formas de isémeros en todos los centros
quirales u otros centros isoméricos, incluyendo enantiémeros y diastereémeros, queden
abarcados cn la presente. Cada uno de los péptidos de la invencion incluye multiples
centros quirales, y puede utilizarse como una mezcela racémica o una mezcla enriquecida
cnantioméricamente, ademas del uso de los péptidos de la invencion en preparaciones
cnantioméricamente puras. Tipicamente, los péptidos de la invencion se sintetizaran con ¢l
uso de reactivos quiralmente puros, tales como L- o D-aminodcidos especificados,
utilizando reactivos, condiciones y métodos de modo tal que la pureza enantiomérica se
mantenga, pero es posible y esta contemplado que se puedan hacer mezclas racémicas.
Tales mezclas racémicas pueden separarse opcionalmente utilizando técnicas bien
conocidas y un enantidmero individual puede utilizarse solo. En casos y en condiciones de
temperatura, disolventes y pH especificos en donde los péptidos pueden existir en formas
tautomericas, se contempla que cada forma tautomérica esté inciuida dentro de esta
invencion, ya sea existiendo en equilibrio o predominantemente en una forma. Por
consiguiente un solo enantidomero de un péptido de la Férmula (1), que es un forma
Opticamentc activa, puedc obtencrse mediante sintesis asimétrica, sintesis a partir de

precursorcs opticamente puros o mediante resolucion de los racematos.
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Los péptidos dc las Formulas (11) y (111) son formas estereoisoméricas cspecificas de
los péptidos de Formula (1), pero la invencion no debe interpretarse como limitada a las
formas estereoisoméricas que abarcan las Formulas (1I) y (111).

Se pretende adicionalmente que la invencion incluya profarmacos de los presentes
péptidos, los cuales en la administracion sufren una conversion quimica mediante proccsos
metabdlicos antes de volverse péptidos farmacologicamentc activos. En general, tales
profarmacos seran derivados funcionales de los presentes péptidos, los cuales son
facilmente convertibles in vivo en un péptido de la Formula (I). Los profirmacos son
compuestos cnlazados covalentemente, los cuales liberan cl farmaco de péptido basc activo
de la Formula (1) in vivo. Los procedimienios convencionales para la seleccidn y
preparacion de derivados de profdrmacos adecuados se describen, por ejemplo, en "Design
of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985. Los ejcmplos tipicos de profarmacos
tienen grupos protectores biolégicamente labiles en un resto funcional, como por ejemplo
mediante la esterificacion de funciones hidroxilo, carboxilo o amino. Por consiguiente a
modo de ¢jemplo y no taxativo, un profarmaco incluyc péptidos de Férmula (1) en donde
se utiliza una forma de profarmaco de éster, tal como, por ejemplo, ésteres de alquilo
inferior del grupo R de la F'érmula (1), tal como donde R es —OH, pudiendo incluir los
¢steres de alquilo inferior de 1-8 carbonos en un radical alquilo o ésteres de aralquilo que
ticnen 6-12 carbonos en un radical aralquilo. En términos generales, los profarmacos
incluycn compuestos que pueden oxidarse, reducirse, aminarse, desaminarse, mdroxilarse,
deshidroxilarse, hidrolizarse, deshidrolizarse, alquilarse, desalquilarse, acilarsc,
desacilarse, fosforilarse o desfosfortlarse para producir un farmaco de péptido base activo
de la Formula (I) in vivo.

Pueden hacerse ciertas modificaciones a los péptidos de la Formula I para mejorar la
semivida de los péptidos (ver G. Pasuta and F. M. Veronesc (2007) “Polymer-drug
conjugation, recent achievements and general strategics” Progress in Polymer Science 32
(8-9): 933-961).

[.a presente invencion también incluye péptidos que son idénticos a aquellos que se
describen en la Férmula (1), excepto por el hecho de que uno o mas dtomos representados
en la Férmula (1) se reemplazan por un dtomo que ticne una masa atémica o nimero de
masa diferentc a la masa atémica o nimero de masa generalmente encontrado en la

naturaleza. Ejemplos de isétopos que pueden incorporarse a los péptidos de la invencion
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mncluyen isétopos de hidrégeno, carbono, nitrégeno y oxigeno, tales como 2H, *H, ¢, M,
"N, "0y "0, respectivamente. Los péptidos de la presente invencion y las sales o
solvatos farmacéuticamente aceptables de dichos péptidos, los cuales contienen los
isdtopos mencionados anteriormente y/u otros isotopos de otros dtomos, estan dentro del
alcance de esta invencion. Ciertos péptidos isotépicamente marcados de la presente
invencion, por ejemplo aquellos en los cuales se incorporan isdtopos radioactivos tales
como *H y "C, pueden utilizarse cn una diversidad de ensayos, tales como ensayos de
distribucion en tejido de farmacos y/o sustralos. La sustitucion con isotopos mas pesados,
tal como la sustitucion de uno o mas atomos de hidrogeno con deuterio (ZH), puede
proporcionar ventajas farmacoldgicas en algunas instancias, incluyendo estabilidad
metabdlica aumentada. Los péptidos isotépicamente marcados de fa Férmula (1) pueden
prepararse gencralmente sustituyendo un reactivo isotdpicamente marcado por un reaclivo
no isotopicamente marcado.

En una realizacion de los péptidos de acuerdo con la Formula (1}, y en particular la
Formula (I1) o (IIT), Ry ¢s -C(=0)-NH-, x es 2 e y es 3.

En otra realizacion de los péptidos de acuerdo con la Férmula (1), y en particular la
Férmulta (II) o (II1), Ry es -C(=0)-NH-, x es | cy cs 4.

En otra recalizacion de los péptidos de acuérdo con la Férmula (1), en particular la
Férmula (II) o (I1I), Ry es -NH-C(=0)-, x es 3 e y es 2.

En otra realizacion adicional de los péptidos de acuerdo con la Formula (1), y en
particular la Formula (II) o (III), R, es -NH-C(=0)-, xesd4 cyes 1.

En una realizacién particular de los péptidos de acucrdo con la Férmula (1), y en
particular la Férmula (I1) o (I11), R} es -C(=0)-NH-, x es 2 e y s 3, o alternativamente R,
es -NH-C(=0)-, x es 3 ¢ y es 2. Mas especificamente, Ry es -C(=0)-NH-, x es 2 ¢ y es 3.
Se ha descubierto en forma sorprendente ¢ inesperada que los péptidos de acuerdo con la
imvencioén que tienen un puente de lactama en donde ¢l enlace amida se ubica por medio de
la cadena lateral de Glu (en el extremo N-t.crminél de la porcion ciclica) y la cadena lateral
de Om (en el extremo C-terminal de la porcion ciclica) generalmente proporcionan una
potencia mejorada segin se determina mediante CEs, en particular en el sistema de
hMC4-R de baja densidad descrito en la presente, en comparacion con péptidos en donde
¢l enlace amida se ubica por medio de las cadenas laterales de Asp y Lys, pero que de otro

modo son idénticos. Este descubrimiento es contrario a las afirmaciones en la téenica
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anterior de que la ubicacién y la direccidn de un enlace amida cn ¢l puente de lactama de
péptidos especificos para los receptores de mcelanocortina ticnen poca importancia para Ja
actividad y no interacttian con los receptores. Ver, por ¢jemplo, Bednarek MA et al., Potent
and selective peptide agonists of a-melanotropin action at human melanocortin receptor 4:

s their synthesis and biological evaluation in vitro. Biochem. Biophys. Res. Comm. 286:641-
645 (2001).

En una realizacion de los péptidos de acuerdo con la Formula (1), y en particular la

Formula (1) o (11I), R, es -H o -Cll,-, y si Ry es -CI1;- forma con Rz un anillo de

pirrolidina, sustituyéndose opcionalmente el anillo de pirrolidina por -OH;

10 Rj es -{CHa)- si Rz es -CHs-, y de otro medo Rj sc sclecciona de
NH

H )

w 3 , /\(’\)Z\ﬂ NHz

) o /‘(,\)\ )
/H?QJLNHE /H?HJLCH:., o
ﬁ /HZ\S/CHa w OH
— s N\

CH, o’ "o

B

CH,
B
CH
Af\)Z\H/NHZ W 3 /t\)z\o/\Q
b

(8] CH,
CH, R,
/l\ z /WNH
0 0 N:/ .

en donde w sc sclecciona en cada instancia independientemente de 0 a 5, y
z s¢ selecciona en cada instancia independicnicmente de 1 a 5.
En una realizacion de los péptidos de acuerdo con la Férmula (1), y en particular la
15 Formula (1I) o (IT), R; es -H 0 -CHa-, ¥ si Ry es -Cl 13- forma con R3 un anillo de
pirrolidina, sustituyéndosc opcionalmente ¢l anillo de pirrolidina por -OH;

Rj; es -(CHa),- si Rz es -Cll;-, y de otro modo R3 sc selecciona de
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NH

A Taen /ﬁZ\NHQ /“\

e ’ /h)z\ﬁ NH
O
CH
OH /r’j\H/NHZ /(A)\l/CHa
w Z w
CH, 0 CH,

cn donde w sc scl:ecciona en cada instancia independientemente de 0 a 5, y

z se selecciona en cada instancia independientemente de 1 a 5.

En una realizacion de los péptidos de acuerdo con la Férmula (1), y en particular la
I'ormula (I1) o (111), R; es H.

En una realizacion de los péptidos de acuerdo con Formula (1), y en particular la
Formula (II) o (III), R; es H o -CH»-, y si Ry ¢s -CH;- forma con Ry un anillo de
pirrolidina, sustituyéndose opcionalmente cl anilto de pirrolidina por -OH; y

Rj es -(CH3)z- si Ry es -CHsy-, y de otro modo R; se sclecciona de
CH

_< 3 0 o)
——CH, CH, ~ OH OH

H > b
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*<CH3 \/K/@ YO\/@

OH

O , N , )
/WNH:& \/\”/NH2
NN, NN NH, o ’
PN \/\/H NH, SN~ CHy
hig e 2Pxg
0 NH o
5 Sin estar sujeto a ninguna teoria, se crec que el reemplazo de His por un aminoacido

no aromatico, en particular un aminoécido alifatico pequefio no polar, tal como Pro o Ala,
o un aminoécido polar cargado o no cargado, tal como Lys, Asp, Gln y Asn, contribuye a
la atenuacion de los efectos de la presion sanguinca. Por consiguiente, la porcion His cn la
secuencia central puede, por ejemplo, reemplazarse por Dab, Dab(Acetilo), Ser, Met(O),
10 Met(Os), Thr, Hyp, Gln, Pro, Ala, Asn, Cit, Orn, Dap, Lys o Arg, en particular Pro, Asn o

Gln.
o

Por consiguiente, en una realizacién adicional de la invencién, se proporcionan

péptidos de Formula (1), en particular de Foérmula (11) o (I1I), en donde R; es -H o -Cli;-, ¥
s1 Ry es -CH;- forma con Ry un anillo de pirrolidina, sustituyéndose opcionalmente el
ts  anillo de pirrolidina por -OH; y Rs es -(CH3),- si Rz es -Cl;-, y de modo Rj se selecciona

de

0

I I/(/'“)?NJ'LCHS Ao _

2 H

Ol
s, 7
CH, o} o

CH,

NH
/(,\)Z\NHZ /U\
/ﬁw\cm, , Ay "
. :
A,
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WNHZ /WCH:‘
F4 w

o o CH,
cn donde w se selecciona en cada instancia indcpcn’dicmemcnte de0als,y
z s¢ selecciona en cada instancia independicntemente de 1 a S.
En una realizacién adicional de la invencién se proporcionan péptidos de Formula
(I}, en particular de Férmula (I1) o (Il), en donde R; es -H o -CH,-, ¥ si R; es -CH,- forma
con Rj3 un anillo de pirrolidina, sustituyéndose opcionalmente el anillo de pirrolidina por -

OH; y Ry es -(Cl,)2- si Ry es -CHs-, y de otro modo Rj se selecciona de

NH
S T,
) z H NH2

CH
Q
JJ\ __~CH,
S
N CH /(/\)Z\OH /(/\)z\ N
ﬁH 3 , 0/ \0 -
OH NH H
/m’/ W 2 WC 3
CHE s . O 0 CH3 N

en donde w se sclecciona en cada instancia independientemente de 0 a 5, y

z se selecciona en cada instancia independientementc de | a 5.

En una realizacién particular de la invencion, se proporcionan péptidos de Férmula
(1), en particular de Férmula (I1) o (IH), en donde Ry es H o -CH5-, y si R; es -CHy- forma
con R un anillo de pirrolidina, sustituyéndosc opcionalmente el anillo de pirrolidina por -

OH;y

Rj es -(CHay)a- s1 Ry es -CH;-, y de otro modo Rs se sclecciona de

il
: A, Ay "
0 0 ’
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O
1 CH OH
S\ — 3
— % - f/ft§§§ /fﬁwjf’
. O o
? CH, o
NH,
r4
O

en donde w se selecciona cn cada instancia independientemente de 0 a 5, en

particular 0 a 2, tal como 0, y

7 se selecciona cn cada instancia indcpendientemente de 1 a 3, en particular 1 a 4.
En una realizacién adicional de la invencion se proporcionan péptidos de Férmula
5 (1), en particular de Formula (1) o (111), en donde R; es I o -CH3-, y si R; es -CHH;- forma

con R; un anillo de pirrelidina, sustituyéndosc opcionalmente el anillo de pirrolidina por -

OH; y
Rs3es -(CHj),- s1 R; es -CHp-, ¥ de otro modo R; se selecciona de
NH
e s
, e, Ay ",
OH 28 ¢
N CH z VNS
/%”#?H s , Ny
/(/ﬁ\rcm /r\)TNHZ
w z
Ch, 0 o :

en donde w se sclecciona en cada instancia independientemente de 0 a 5, en
10 particular 0 a 2, tal como 0, y
z se selecciona cn cada instancia independicntemente de 1 a 5, en particular 1 a 4.
En realizaciones adicionales de los péptidos dc acucrdo con la Férmula (1), y en
particular la Formula (I1) o (IL1), Ry es H 0 -CH3-, y si Ry ¢s -CH»- forma con Ry un anillo
de pirrolidina, sustituyéndose opcionalmente el anillo de pirrolidina por -OH; y

15 R; se selecciona de
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CH,
NH,
NS NH W
NH, N N 0
H H
\/YNHZ /\/N\U/CH3 \/\/N\‘_(NH2
O , 0 i NH L0
PN _-CH,
22g

En otra realizacion dc la invencion, se proporcionan péptidos de Formula (1), v en

particular de Formula (I1) o (IIT), en donde R; es H v Rj se selecciona de
/\H/NH2 \/\H/NH2
0 o 0 3

L:n otra realizacion de la invencion, se proporcionan péptidos de Formula (1), en

particular de Férmula (II) o (IIT), en donde R; es H y R; se selecciona de

N
/\NH /\/NHZ NH2 o

3 s

2
PN

En otra realizacion de la invencion, se proporcionan péptidos de Formula (T}, y en
particular de FFérmula (1) o (II1), en donde Ry es -CHa- y Ry es -(CHa)s-, Ry ¥ Ry juntos
forman un anillo de pirrolidina insustituido.

En otra realizacién adicional de la invencion, se proporcionan péptidos de Formula

(I), y en particular de Férmula (IT} o (I11), en donde R; es -CH;- y Rz es -(CHz)a-, Ry y Ry

juntos forman un anillo de pirrolidina sustituido por —OH. En una recalizacion adicional de

los péptidos de acuerdo con la Férmula (1), y en particular la IFérmula (IT) o (I1I), Rs es —
NH; u-OH.

En una realizacion especifica de los péptidos de acuerdo con la Formula (J), y en
particuiar de la Férmula (I1) o (I11), Rs es —-NHa.

Una o mas de las rcalizaciones anteriores pueden combinarse para proporcionar

realizaciones especificas adicionales de los péptidos de acuerdo con la invencién,
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Por consiguiente, en una rcalizacion particular de la invencion, se proporcionan
péptidos de acuerdo con la Formula (I), y en particular de la Formula (11) o (III), en donde
R es -C(=0)-NH-, xes2eyes 3;
R, es -H o -CHa-, y si Ryes -CH,- forma con Ry un anillo de pirrolidina,
5 sustituyéndose opcionalmente ¢l anillo de pirrolidina por -OH;

Rj3 es -(CHa);- si Ry es -CH;-, y de otro modo Rj se selecciona de

NH
—CH, /h)\ J_L .
, z ~NH /(/\)\
: zN NH,

2

O
AN cH o /(/\)2\4’8( o
*H 3 = 0" "o
) 2
/‘b‘)\‘/OH /(’j\”/NH?
w z )
CH, o e} .
w se selecciona en cada instancia independientemente de 0 a 5;
7 s¢ selecciona en cada instancia independientemente de 1 a 5;
uno o mas de Ryy, Rap ¥ Ry, se seleccionan independientemente de
fluoro, cloro, ——OH ,
CH, —O0—CH,
CH, F ——NH,
‘éCHG ‘é}:
CH, F,
— ’ T
mz 0 /\\\N

10 ¥
Rs es —=NH; u -0O]1.

Algunos péptidos especificos de la invencion son uno o mas de los siguientes:
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:6);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-Cl)-Arg-Trp-Orn)-NH; (SEQ ID NO:7);

15 Ac-Arg-ciclo(Glu-Dab-D-Phe(4-Cl)-Arg-Trp-Om)-NH; (SEQ 1D NO:8),
Ac-Arg-ciclo(Glu-Dab-D-Phe(2,4-diCl)-Arg-Trp-Orn)-NH,; (SEQ 1D NO:9),
Ac-Arg-ciclo(Glu-Dab-D-Phe(3,4-diCl)-Arg-Trp-Orn)-NH, (SEQ 1D NO:10);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-CN)-Arg-Trp-Orn)-NH; (SEQ 1D NO:11);
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Ac-Arg-ciclo(Glu-Dab-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ ID NO:12);
Ac-Arg-ciclo(Glu-Dab-D-Tyr-Arg-Trp-Om)-NH, (SEQ ID NO:13);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-F)-Arg-Trp-Orm)-NH; (SEQ 1D NO:14);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-F)-Arg-Trp-Om)-NH; (SEQ 1D NO:15);
Ac-Arg-ciclo(Glu-Dab-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ ID NO:16);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-CN)-Arg-Trp-Orn)-NH; (SEQ ID NO:17);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-CF3)-Arg-Trp-Om)-NH, (SEQ ID NO:18);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-CF3)-Arg-Trp-Orn)-NH; (SEQ ID NO:19);
Ac-Arg-ciclo(Glu-Dab-D-Phe(4-Me)-Arg-Trp-Orn)-NH; (SEQ 1D NO:20);
Ac-Arg-ciclo(Glu-Dab-D-Phe(4-OMe)-Arg-Trp-Orn)-NH, (SEQ ID NO:21);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3,5-diF)-Arg-Trp-Orn)-NH, (SEQ ID NO:22);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-Me)-Arg-Trp-Orm)-NH, (SEQ 1D NO:23);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-Mc)-Arg-Trp-Orn)-NH, (SEQ 1D NO:24);
Ac-Arg-ciclo(Glu-Dab-D-Phe(4-CF3)-Arg-Trp-Orn)-NH, (SEQ 1D NO:25);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2,4-diMe)-Arg-Trp-Orn)-NH; (SEQ 1D NO:26);
Ac-Arg-ciclo(Glu-Dab-D-Phe(2-NOj)-Arg-Trp-Orn-NH; (S1:Q 1D NO:27);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-NO,)-Arg-Trp-Orn)-NH; (SEQ 1D NO:28);
Ac-Arg-ciclo(Glu-Dab-D-Phe(4-NO,)-Arg-Trp-Orn)-NH; (SEQ 1D NO:29);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3,4-diOMe)-Arg-Trp-Orn)-NH, (SEQ 1D NO:30);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3,4-diF)-Arg-Trp-Om)-NH; (SEQ 1D NO:31);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3,4,5-triF)-Arg-Trp-Orn)-NH, (SEQ D NO:32);
Ac-Arg-ciclo(Giu-Dab-D-Phe(4-NH;)-Arg-Trp-Orn)-NH, (SEQ 1D NO:33);
Ac-Arg-cic!o(Glu—.Dab-D-Phe(4-tBu)—A.rg-Trp-Om}NH2 (SEQ ID NQO:35);
Ac-Arg-ciclo(Glu-Ser-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:36);
Ac-Arg-ciclo(Glu-Thr-D-Phe(2-Cl)-Arg-Trp-Orn)-NH» (SEQ 1D NO:37);
Ac-Arg-ciclo(Glu-lHyp-D-Phe(2-CI)-Arg-Trp-Orn)-NH; (SEQ D NO:38);
Ac-Arg-ciclo(Glu-Gln-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:39);
Ac-Arg-ciclo(Glu-Scr-D-Phe(3-Cl)-Arg-Trp-Om)-NH, (SEQ 11D NO:40);
Ac-Arg-ciclo{Glu-Thr-D-Phe(3-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:41);
Ac-Arg-ciclo(Glu-Hyp-D-Phe(3-CD)-Arg-Trp-Orn)-NH3 (SEQ 1D NO:42);
Ac-Arg-ciclo(Glu-GIn-D-Phe(3-Cl)-Arg-Trp-Orn)-NH, (SEQ ID NO:43);
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 1D NO:44);



103759

60

Ac-Arg-ciclo(Glu-Hyp-D-Phe(4-CN)-Arg-Trp-Orn)-NIH, (SEQ ID NO:453),
Ac-Arg-ciclo(Glu—Ala-D-Phe(4-CN)-Arg—Trp-Ornj-NI—Iz (SEQ ID NO:46);
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 1D NO:48);
Ac-Arg-ciclo(Glu-Thr-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 1D NO:49);

5 Ac-Arg-ciclo(Glu-Ser-D-Phe(4-CN)-Arg-Trp-Om)-NH; (SEQ 1D NO:50);
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-CN)}-Arg-Trp-Orn)-Nil; (SEQ ID NO:51);
Ac-Arg-ciclo(Glu-Om-D-Phe(2-CN)-Arg-Trp-Orn)-OH (SEQ 1D NO:54);
Ac—Arg-cicio(G1u~0m-D-Phe(3-Cl)-Arg-Trﬁ—Orn)-OH (SEQ 1D NO:60); .
Ac-Arg-ciclo(Glu-Dab(Acetyl)-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ ID NO:61);

10 Ac-Arg-ciclo(Glu-Ser-D-Phe(2-F)-Arg-Trp-Orn)-NI1; (SEQ ID NO:63);
Ac-Arg-ciclo(Glu-Gln-D-Phe(2-I)-Arg-Trp-Om)-NH, (SEQ ID NO:64),
Ac-Arg-ciclo(Glu-Hyp-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ 1D NO:65);
Ac-Arg-ciclo(Glu-Dap-D-Phe(3-Cl)-Arg-Trp-Orn)-N1H, (SEQ 1D NO:66);
Ac-Arg-ciclo(Glu-Dap-D-Phe(2-Cl)-Arg-Trp-Orn)-N1H, (SEQ 1D NO:67);

is Ac-Arg-ciclo(Glu-Hyp-D-Phe(2-F)- Arg-Trp-Om)-NH; (SEQ 1D NO:69);
Ac-Arg-ciclo(Glu-Ser-D-Phe(4-F)-Arg-Trp-Orn)-NH; (SEQ 1D NO:70);
Ac-Arg-ciclo(Glu-Pro-D-Phe(2-F)-Arg-Trp-Om)-NH; (SEQ 1D NO:71);
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Om)-NH; (SEQ 1D NO:72);
Ac-Arg-ciclo(Glu-Met(O;)-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ ID NO:73);

20 Ac-Arg-ciclo(Glu-Asn-D-Phe(4-F)-Arg-Trp-Orn)-NH,; (SEQ 1D NO:74);
Ac-Arg-ciclo(Glu-Asn-D-Phe(2-Me)-Arg-Trp-Orn)-NH; (SEQ 1D NO:78);
Ac-Arg-ciclo{Glu-Asn-D-Phe(3,5-diF)-Arg-Trp-Orn)-N1; (SEQ ID NO:81);
Ac-Arg-ciclo{Glu-Asn-D-Phe(2-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:89);
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ 1D NO:90);

25 Ac-Arg-ciclo{Glu-Gin-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ ID NO:91);
Ac-Arg-ciclo(Glu-Dab-D-Phe(3-OMe)-Arg-Trp-Om)-NH; (SEQ 1D NO:92);
Ac-Arg-ciclo(Glu-Pro-D-Phe(2-Cl)-Arg-Trp-Orn)-N1, (SEQ 1D NO:93) ;
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-F)-Arg-Trp-Orm)-NH, (SEQ ID NO:97);
Ac-Arg-ciclo(Glu-Asn-D-Phe(3,4,5-triF)-Arg-Trp-Orn)-NH; (SEQ 1D NO:100),

30 Ac-Arg-ciclo(Glu-Gln-D-Phe(3,4,5-triF)-Arg-Trp-Orn)-NH; (SEQ 1D NO:102);
Ac-Arg-ciclo(Glu-Arg-D-Phe(3-Cl)-Arg-Trp-Orn)-NH, (SEQ ID NO:104);
Ac-Arg-ciclo(Glu-Lys-D-Phe(3-Cl)-Arg-Trp-Orn)-NH; (SEQ 1D NO:105);
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Ac-Arg-ciclo(Glu-Orn-D-Phe(3-Cl)-Arg-Trp-Or)-NH; (SEQ 1D NO:106)
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Orn)-OH (SEQ 1D NO:107);
Ac-Arg-ciclo(Glu-Asp-D-Phe(4-CN)-Arg-T rp-Orn)-NHa (SEQ 1D NO:111);
Ac-Arg-ciclo(Glu-Asp-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ ID NO:112);
Ac-Arg-ciclo(Glu-Glu-D-Phe(4-CN)-Arg-Trp-Orn)-NH, (SEQ 1D NO:113);
Ac-Arg-ciclo(Glu-Glu-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ 1D NO:114);
Ac-Arg-ciclo(Glu-Gln-D-Phe(2-Me)-Arg-Trp-Or)-NH, (SEQ 1D NO:115);
Ac-Arg-ciclo(Glu-GIn-1)-Phe(2-CFs)-Arg-Trp-Orn)-NH; (SEQ 1D NO:119);
Ac-Arg-cida(GIu-‘Asn-D-Phe(Z-CIB)-Arg-T.rp-Om)-NI-Iz (SEQ ID NQO:121); o una

sal farmacéuticamente aceptable de cualquiera de los anteriores.

Particularmente, la invencion se refiere a:
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Om)-NH, (SEQ 1D NO:48);
Ac—Arg—cr‘cla(Glu~Asn—D-Phc(4—F)-Arg-l'l‘rp-Orn)-N}-Ip_ (SEQ ID NO:74);
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ 1D NO:90); o una

sal farmacéuticamente aceptable de cualquiera de los anteriores.

Particularmente, la invencion también se refiere a:
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-CN)-Arg-Trp-Orn)-NH, (SEQ ID NO:51);
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ 1D NO:51);
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-F)-Arg-Trp-Om)-NH, (SEQ 1D NO:97); o una sal

farmacéuticamente aceptable de cuaiquicra de los anteriores.

Particularmente, la invencion también se refiere a:
Ac-Arg-cr‘clo(Glu-Pro-D-Phe(4-CN)-Arg_-Trp-Orn)-NHg (SEQ D NO:44),
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ ID NO:72),
Ac-Arg-cic!o(Glu~Pro-D-Phc(4-F)-Arg-'[“r_p-Orn)-OH (SEQ ID NO:107); o una sal

farmacéuticamente aceptable de cualquiera de los anteriores.

Algunos de los péptidos especificos adiéionalcs de la invencion son:
Ac-Arg-ciclo(Orn-Asn-D-Phe(4-F)-Arg-Trp-Glu)-NH; (SEQ ID NO:75),
Ac-Arg-ciclo{Orn-Asn-D-Phe(2-F)-Arg-Trp-Glu)-NH; (SEQ 11D NO:76),
Ac-Arg-ciclo{Om-Asn-D-Phe(3-Me)-Arg-Trp-Glu)-NH; (SEQ ID NO:77);
Ac-Arg-ciclo{Orn-Asn-D-Phe(2-Me)-Arg-Trp-Glu)-NH; (SEQ 1D NO:79);
Ac-Arg-ciclo(Om-Asn-D-Phe(3,4-diF)-Arg-Trp-Glu)-NH; (SEQ 1D NO:80);
Ac-Arg-ciclo{Om-Asn-D-Phe(3,5-diF)-Arg-Trp-Glu)-NH, (SEQ 1D NO:82);
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Ac-Arg-ciclo(Orn-Asn-D-Phe(4-CN)-Arg-Trp-Glu)-N11; (SEQ ID NO:96);
Ac-Arg-ciclo(Orn-Gln-D-Phe(4-CN)-Arg-Trp-Glu)-NHH (SEQ ID NO:99);
Ac-Arg-ciclo(Orn-Asn-D-Phe(3,4,5-triF)-Arg-Trp-Glu)-NH; (SEQ 1D NO:101);
Ac-Arg-ciclo(Orn-Gln-D-Phe(3,4,5-triF)-Arg-Trp-Glu)-NH; (SEQ ID NO:103);
Ac-Arg-ciclo(Om-Pro-D-Phe(2-F)-Arg-Trp-Glu)-NH, (SEQ ID NO:1 10Y;
Ac-Arg-ciclo(Orn-Gln-D-Phe(2-Me)-Arg-Trp-Glu)-NI1; (SEQ 11D NO:116);
Ac-Arg-ciclo(Orn-Gln-D-Phe(2-Cl)-Arg-Trp-Glu)-NH, (SEQ ID NO:117);
Ac-Arg-ciclo(Orn-Asn-D-Phe(2-Cl)-Arg-Trp-Glu)-NH; (SEQ 1D NO:118);
Ac-Arg-ciclo(Om-Gln-D-Phe(2-CF3)-Arg-Trp-Glu)-Nil; (SEQ ID NO:120);
Ac-Arg-ciclo{Orn-Asn-D-Phe(2-CFs)-Arg-Trp-Glu)-NH, (SEQ ID NO:122); o una
sal farmacéuticamente aceptable de cﬁalquiera de los anteriores.

6.1 Péptidos especificos

Los péptidos dc las siguicntes estructuras si sintetizaron mediante los métodos
generalcs descritos anteriormente y, excepto donde sc indicd, los valores de Ki de MC1-R
y MC4-R para cada péptido se determinaron en ensayos de union competitiva utilizando
|’®*}-NDP-a-MSH como se describe en 7.1 a continuacién. Todos los péptidos se
prepararon cn forma de sal de acido de TFA, excepto los péptidos de los Ejemplos 43, 46 y
67, los cuales se prepararon cn forma de sal de acetato,

Las sintesis de algunos de los péptidos cspecificos de la invencidn se ilustran a
continuacion. Estos péptidos se prepararon utilizando sintesis de péptidos en fase sélida
por medio de un sintetizador automatico de péptidos Symphony Multiplex (Rainin
Instrument Company/Protein Technologies Inc).

Etapa 1: Acoplamicnio de Omn

[.a resina Sieber 9-Fmoc-Aminoxanten-3-iloxi-poliestireno (0,39 mol/g, ChemPep
Inc., No. 151902) sc hinché en 3 x 5 ml, de DMJF durante 10 min. Luego, se desprotegié
Fmoc utilizando 2 x 5 ml. de piperidina al 20% en DMF durantec 10 min. La resina luego
sc lavo en 6 x 5 mL. de DMF durante 30 segundos. Se agregaron 5 ml. de Fmoc-
Orn(Alloc)-OH 200 mM en DMF y 5 mL de HBTU 200 mM que contenia NMM 400 mM
en DMF y después de 30 minutos la resina se lavo con 3 x 5 mL DMF durante 30
scgundos.

Litapa 2: Acoplamiento dc los siguientes 6 aminoacidos (AA)
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LLa resina de la etapa 1 primero se hinchd en 3 x 5 mlL. de DMF durante 30
segundos, se desprotegio Fmoc utilizando 2 x 5 mL de piperidina al 20% en DMF durante
10 min y luego se lavo con 6 x 5 ml. de DMF durante 30 segundos. Se agregaron 5 mL de
una solucion de Fmoc-AA-OH 200 mM y 5 mil. HBTU 200 mM que contenia NMM 400
mM en DMF y después de 30 min la resina se lavo con 3 x 5 mlL de DMF durante 30
segundos.

Esta ctapa sc repitié para cada aminoacido (AA).

Etapa 3: Acclilacion

Se desprotegid Fmoc utilizando 2 x § ml, de piperidina al 20% en DMF durante 10
min y }Ja resina luego se lavd con 3 x 5 mL de DMF durante 30 segundos. Luego, se
agregaron 5 mL de una solucion de AcyO/DMF al 50% y después de 30 min la resina de
péptido se lavo con 3 x 5 mL de DMF durante 30 scgundos y 6 x 5 mlL de DCM durante 30
segundos.

Eiapa 4: Desproteceidn con alil/aloc

La resina de péptido (0.6 mmol) se mezcld con fenilsilano (Oakwood Chemical,
No. S13600) (20 ¢q.) en 20 mL de DCM vy se burbujcd con nitrogeno durante 5 min.

Se agregd Tetrakis(trifenilfosfina)-paladio(0) (Strem Chemicals, Inc., No. 46-2150)
(0,2 eq.) y la mezcla se agitd con nitrégeno durante | hora. El procedimiento se repitid una
vez durante ! hora y un tiempo adicional de 30 min con reactivos nuevos. La resina de
péptido tratada luego sc lavo con DCM x 3 y DMF x 3.

Etapa 5: Formacion de lactama

El anilio de lactama se formo en la resina de péptido utilizando TBTU (2 eq.) vy
etildiisopropilamina (DIEA) (4 eq.} en 20 mL de DMF durante | hora. Puede ser necesario
un segundo acoplamiento si sc observa una prucba de Kaiser Ninhydrin positiva.

Etapa 6: Escision de péptido

La resina de péptido (0,6 mmol) sec mezeld con 20 miL de dictilditiocarbamato de
sodio trihidrato al 5% (NaCS;NEt;, Aldrich, No. 228680) en DMF durante 20 min y luego
se lavo con DMF x 3, DCM x 3 y éter dictilico x 2.

Luego se agit6 la resina (0,6 mmol) cn 25 mlL de TFA/TIS/H20 (90:5,0:5,0 v/v/v)
durante 2,5 horas. Se filtré la resina. El filtrado se concentréd a aproximadamente 10 mL en
volumen y se agregaron aproximadamente 140 mL de éter dietilico frio (pre-enfriado hasta

aproximadamente 0 °C).
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La mevcla se sometio a agitacion vorticial y luego se coloco en el refrigerador
(aproximadamentc -4 °C) durante | h, sc centrifugd durante 5 min a 2800 rpm y la capa de
éter se decanto. |

El péptido se lavd con 90 ml. de éter dietilico frio (pre-enfriado hasta
aproximadamente 0 °C), se sometid a agitacion vorticial, se centrifugd durante S min a
2800 rpm y la capa de éicr se decantd.

El sélido resultante de disolvio en AcOH/H,0 al 50% y se almacend a temperatura
ambiente durante toda la noche.

La solucién de péptido bruto se concentrd para proporcionar un péptido soélido
bruto para purtficacién mediante HPLC.

Después de la purificacion mediante HPLC, la sal TFA de péptido se convirtio en
sal de acetato de péptido utilizando intercambio idnico (x 100 eq.). La resina de
intercambtio anionico utilizada fue Dowex SBR LC NG, forma OH- (Supelco, Cat. No.
14036-U).

Ejemplo 46: Ac-Arg-ciclo(Glu-Gln-D-Phe(4-CN)-Arg-Trp-Orn)-NH, (SEQ ID NO:51)

Se sigui6 el procedimicnto descrito anteriormente en la preparacion del péptido del
titulo.

L.os aminodacidos que sc agregaron ¢n la etapa 2 fueron, ¢n el orden de
acoplamicato, Fmoc-Trp(Boc)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-D-Phe(4-CN)-OH, Fmoc-
GIn(Trt)-OH, I'moc-Glu(OAll)-OH y Fmoc-Arg(Pbf)-OH.

El péptido resultante se purificé mediante HPLC (columna: Atlantis dC18 OBD™
19 x 100 mm (5, Waters, pieza No. 186001367) utilizando McOH/11;0 al 10% que
contenia TFA al 0,1% (disolvente A) y MeOH/H»0 al 90% que contenia TFA al 0,1%
(disolvente B). Se utilizo una gradiente de 0%-5% del disolvente B durantc 5 min y de 5%-
35% del disolvente B durante 30 min.

El rendimiento de péptido fue 10%.

Ejemplo 67: Ac-Arg-ciclo{Glu-Pro-D-Phe(4-1)-Arp-Trp-Om)}-NH, (SEQ 1D NO:72)

Se siguié ¢t procedimiento descrito anteriormente en la preparacion del péptido del

titulo excepto que se utilizaron 15 mlL de dietilditio-carbamato de sodio trihidrato al 5% en
DMF, 16 mL de TFA/TIS/H,0 y 90 mL + 60 ml. de éter dietilico cn la ctapa 6. Ademas, cl

filtrado se concentrd a 5 ml..
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Los aminoacidos que se agregaron en la etapa 2 fueron, cn el orden de

acoplamiento, Fmoc-Trp(Boc)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-D-Phe(4-F)-OH, Fmoc-
Pro-OH, Fmoc-Glu(OAIll)-OH y Fmoc-Arg(Pbf)-OH.

19 x 100 mm (5u, Waters, pieza No. 186001367) utilizando McOH/H,0 al 10% que

contenia TIFA al 0,1% (disolvente A) y MeOIH/H,0 al 90% que contenia TFA al 0,1%

El péptido resultante se purificé mediante HPLC (columna: Atlantis dC18 OBD™

{disolvenlc 13). Se utilizd una gradiente de 5%-10% del disolvente B durante 5 min y de

10%-40% del disolvente B durante 30 min.

El rendimiento de péptido fue 16%.

Ki Ki
No Estructura Sceuencia de MC4- | MC1-
) - aminoacidos R R
{(nM) | (nM)
NH OYCH:A,
HZN H/\/"INH
0% "NH
H
OMN
HN . _NH 0 Ac-Arg-ciclo(Glu-Dab-
i 0 D-Phe(2-CD)-Arg-Trp- ] |

Om)-NH;
(SEQ ID NO:6)

5
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Ki Ki
Secuencia de MC4- | MC1-
No. Estructura ieie
aminoacidos R R
. (M) | (aM)
NH \\(CHs
HN H/\/";]/\NH
0 NH "
OMN
HN___~.. _NH o Ac-Arg-ciclo{Glu-Dab-
4[ ol D-Phe(3-CI)-Arg-Trp-
2 0~ "NH HN ( 8- 11p 0,75 i
H H\/go NH, Om)-NH,
— SEQ 1D NO:
cl 0 ? s AN (SEQ 0:7)
NH
HN:<
NH,
NH OYCHG
H:,N H/\/";[NH
0™ "NH ’
HN_~.. _NH o] Ac-Arg-ciclo(Glu-Dab-
i o | D-Phe(d-Cl)-Arg-Trp-
3 0” "NH HN FArglp 0,08 0,3

o “ “NH
cl P
N

Orn)-NT;
(SEQ 1D NO:8)
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Ki Ki
No. Estructura Secuencia de M- MCI-
aminoacidos R R
@M) | (aM)
NH Oﬁ/CH3
H,N u/\/iNH
0% "NH
OMH
HN .. _NH 0 Ac-Arg-ciclo(Glu-Dab-
4[ o | D-Phe(2,4-diCl)-Arg-
4 0% TNH HN ) 0,055 0,5
ol H H\/KO NH, Trp-Orn)-NH;
SEQ ID NO:9
e SN (SEQ )
S
NH
HN=<
NH,
NH OYCHa
H N H’/\/”;[NH
0% "NH
OMH
HNo . _NH 0 Ac-Arg-ciclo(Glu-Dab-
i 0 D-Phe(3,4-diCl)-Arg-
5 07 TNH HN B ] 0,055 0,2
H ﬁ\_)*o NH, ['tp-Orn)-NH,
SEQ ID NO:10
Cl 0 & 0 ~ NH ( Q )
s 2
NH
HN=<
NH

1
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
’ - aminoacidos R R
(@M) | (nM)
NH OYCHS
HZN)J\E/\/'-ZNH
07 NH y
o N
N, _NH o Ac-Arg-ciclo{Glu-Dab-
i o | D-Phe(3-CN)-Arg-Trp-
6 0~ TNH HN P 33 43
H H\%O NH, Orn)-NH,
N o (SEQ ID NO:11)
? 0 " “NH
NH
HN=-<
NH,
NH Oy -CH,
HN ﬁ/\/’;[“”
0% “NH y
o N
HNe . _NH o Ac-Arg-ciclo(Glu-Dab-
i o | D-Phe(4-CN)-Arg-Trp-
7 0™ TNH HN & 0,833 5

Om)-NH;;
(SEQ ID NO:12)
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Ki Ki
A Seccuencia de MC4- | MCt-
No. Ystructura N
aminoacidos R R
_ (nM) | (nM)
NH chm
H,N H/\//j//\NH
0% “NH "
OMN
H,N \/'INH 0 Ac-Arg-ciclo(Glu-Dab-
o D-Tyr-Arg-Trp-Orn)-
8 0% "NH HN &P ) 75 15
H\_ H o NH: NH,
SEQ IDNQO;13
o M L, | O )
HO >
NH -
HN:<
NH,
NH OYCH:A.
H,N H/\/)//\NH
07 "NH
H
OMN
N _NH o Ac-Arg-ciclo{Glu-Dab-
I o | D-Phe(2-F)-Arg-Trp-
g 07" "NH HN 0,7 0.8

Orn)-NH;
(SEQ ID NO:14)

S
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Ki Ki
No Estructura Sccuencia de MC4- | MCl1-
. ” aminoacidos R R
S (M) | (aM)
NH YCHa
H.N N/\/‘":l/:NH
z H
0~ "NH y
HyN.__~. _NH 0 Ac-Arg-ciclo(Glu-Dab-
4[ 0 D-Phe(3-F)-Arg-Trp-
10 0% NH HN £-1Ip 5 5
N oM Orn)-NH,
SEQ ID NO:15
F ¢ §_< o 7" “NH (SEQ )
NH
HN:(
NH,
NH O CH,
HZN/ILH/\/'-:]/:NH
0”7 TNH
H
OMN
HN. ., _NH o} Ac-Arg-ciclo(Glu-Dab-
i o) D-Phe(4-F)-Arg-Trp-
11 0% T"NH HN eip 0,25 0,5
¥ ,5;\__/&0 NH, Orn)-NH,
S L\<o o, (SEQ ID NO:16)
o~
NH
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Ki Ki
No. Estructura SCC.I.!CH.Cl-a de MC4- | MCI-
aminoacidos R R
(nM) | (nM)
NH Oﬁ,cH3
HN ﬁ/\/‘;[““
07 TNH ’
OMN
HN« .. _NH o] Ac-Arg-ciclo(Glu-Dab-
4[ o) D-Phe(2-CNY-Arg-Trp-
12 0™ TNH HN ( )-Arg-Trp 45 35
CN H H\)Qo NH, Orn)-NH,
= —{ SEQ ID NO:17
N\ © ? o “ “NH (EQ )
NH
HN=< -
NH,
NH OYCHJ
HEN E,/\//'r./]/:NH
0 TNH
H
HzN\/.INH 0 Ac-Arg-ciclo(Glu-Dab-
0 D-Phe(2-CFq)-Arg-Trp-
13 0~ "NH HN ( s)-Are-1rp 0,6 3

Orn)-NH;
(SEQ ID NO:18)
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Ki Ki |
N Secuencia de MC4- | MC1-
No. Estructura aminoacidos R R
(nM) | (M)
NH OYCHB
H,N H/\/"INH
0~ NH y
OM/N
HNo_ .. NH e} Ac-Arg-ciclo(Glu-Dab-
I o | D-Phe(3-CF;)-Arg-Trp-
14 0~ T"NH HN ( AT 0,95 9
0K o N Orm)-NH,
F SEQ ID NO:19
F © 0 “ "NH (SEQ )
F
NH
MN
NH,
NH OYCHa
H,N N/\/"INH
? H
0”7 TNH y
OMN
HN._~.. _NH 0 Ac-Arg-ciclo{(Glu-Dab-
o D-Phe(4-Mc)-Arg-Trp-
15 OJ;NH HN ( y-Arg-tip 0,145 | 0,75
H ﬂ\/g o N, Orn)-NI1,
4 \—go PN (SEQ ID NO:20)
NH
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Ki Ki
No Estructura Sceuencia de MC4- | MCl1-
) - aminoacidos R R
y (M) | (M)
NH YCHS
H,N ﬁ”’\/":}//\NH
0” TNH
H
° MN
HZN\/-"._rNH o] Ac-Arg-ciclo(Glu-Dab-
o | D-Phe(4-OMe)-Arg-Trp-
16 0% “NH HN : P 0,25 0,15
H H\%O NH, Orn)-NHz
= ¢ ) (SEQ ID NO:21)
N/ o} Z “NH
H,C—0
Nt
Hz=(
NH,
NH OYCHs
HzN lel/\\/"u,iNH
07 NH ’
OMN
N~ _NH o Ac-Arg-ciclo(Glu-Dab-
);' o | D-Phe(3,5-diF)-Arg-Trp-
17 07 "NH HN 2 -
H H\/go NH, Orn)-NH;
‘—< SEQ IDNO:22
F © g 0 " “WH ( Q )
F }
NH
=
NH,
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Ki Ki
Secuencia de MC4- | MC1-
No. Estructura aminoacidos R R
_ (nM) | (nM)
NH Ox CH,
HN f—“{/\/;[NH
0~ "NH y
OMN
H;N-_~.. _NH 0 Ac-Arg-ciclo(Glu-Dab-
i o | D-Phe(2-Me)-Arg-Trp-
18 0% TNH HN P 0,5 -
MG H n\/go NH, Om)-NI1I»
3 -
SEQ ID NO:23
: }uﬂo A, | (GEQIDNO:23)
NH
HN=<
NH, ;
NH OYCHa
H,N ﬁ/\//J//\NH
0~ "NH y
OMN
H,;N<_~. _NH 0 Ac-Arg-ciclo(Glu-Dab-
4[ o D-Phe(3-Me)-Arg-Trp-
19 0” "NH HN 0,4 -
H H\/&*O NH, Orn)-NH;
‘—< SEQID NO:24
H,C ° } o) Z “NH (SEQ )
NH
HN=<
NH,
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Ki Ki
No Estructura Secucncia de MC4- | MCI-
' - aminodacidos R R
(@M) | (aM)
NH Ox-CH,
H N ﬁ/\/”;(”“
07 NH
H
OMN
HN . _NH 0 Ac-Arg-ciclo(Glu-Dab-
4[ o | D-Phe(4-CF3)-Arg-Trp-
20 0% TNH HN ( gl 0,00 -
H H\%O NH, Orn)-NH,
= “—< SEQ ID NQO:25
N\ Y% Z “NH (SEQ )
F ?
F F NH
HN=(
NH,
NH OQ{,CHQ
H.N H/\/IINH
07 "NH
H
OMN
H,No ., _NH 0 Ac-Arg-ciclo(Glu-Dab-
J/: o | D-Phe(2,4-diMe)-Arg-
21 0~ "NH HN ) 0,085 -
H,C H H\/\bo NH, Trp-Orn)-NH,
;{ SEQ ID NO:26
% Z NH (SEQ )
H,C P
NH
HN=<
NH
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Ki Ki
No. Estructura Secuencia de MC4- | MC1-
aminoacidos R R
(nM) | (aM)
NH chm
HZN H/\/"INH
o NH
H
OMN
H,No__~.. _NH o Ac-Arg-ciclo(Glu-Dab-
o D-Phe(2-NO;)-Arg-Tip-
22 0™ T"NH HN : 11 -
NO H H\/Ko NH, Orn-NH,
2 v
‘~< SEQ ID NO:27
© ? 0 Z “NH (SEQ )
NH
HN=(
NH,
NH CJ%[,CH3
H,N ﬁ/\/iNH
0% "NH
H
OMN
HN .. _NH 0 Ac-Arg-ciclo(Glu-Dab-
,]A/ 0 D-Phe(3-NO,)-Arg-Trp-
23 07 TNH HN ( _2)_ g-iip 0,7 .
H\ F'.-\_)QO NH, Orm)-NH,
SEQ ID NO:28
ON ° }—‘éo ~ NH (BEQ )

NH
HN

NH,
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Ki Ki
Estruct Secuencia de MC4- ) MCl-
No. “structura aminoscidos R R
(@M) | M)
NH OYCHa
HZNJLE/\/ "’I\NH
07 NH 7
N _NH o Ac-Arg-ciclo(Glu-Dab-
4[ o | D-Phe(4-NOy)-Arg-Trp-
24 0~ "NH HiY NI 0,45 -
f n\{)ﬁ) NH, Orn)-NH,
\ SEQ IDNO:29
$ {H(O, o~ (SEQ )
/
O,N ;
o o
HN
l‘f“{;z
Ac-Arg-ciclo(Glu-Dab-
| D-Phe(3,4-diOMe)-Arg- 35

25

Trp-Orn)-NH,
(SEQ ID NO:30)
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Ki Ki |
No. Estruetura Secuencia de MC4- | MC1-
aminodcidos R R
M) | aM)
NH OYCHB
H,N u”\/"l"'“
o~ “NH
H
OMN g
HN. .. _NH o AcArg-ciclo(Glu-Dab-
oE o | D-Phy3 4-diF)-Arg-Trp-
26 0~ "NH HN € 1F)-Arg-Trp 0,3 -
H g\}o NH, 9rn)-NH,
) SE )
F 0 _fﬁo A ( Q}DNO.31)
] > \ 4
NH
HN=<
NH,
NH ()§/(;p-|3 -
HN ﬁ/\/LNH \
07 “NH y
o MN
HyNo . _NH 0 Ac-Arg-ciclo(Glu-Dab-
4[ o) D-Phe(3,4,5-triF)-Arg-
27 07 TNH HN . 0,667
H H\/go NH, Trp-Orn)-NH,
> SEQ 1D NO:32
. ¢ (SEQ )
F F ?
NH
HN=<
NH,
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
) - aminoacidos R R
(nM) | (nM)
NH OYCHE'
HZN)LH/\/"J:NH
0~ "NH
H
OMN
HN« ., _NH 0 . Ac-Arg-ciclo(Glu-Dab-
4[ o | D-Phe(4-NHy)-Arg-Trp-
28 0™ "NH HN ( 2y-ArgTe 48 -
F:’\_ n\/\: o NH; Orn)-NH,
SEQ ID NO:33
o ﬁo A (SEQ )
H,N ?
NH
HN=<
NH,
NH OYCHS
H,N E/\//]//\NH
0~ TNH
H
OMN
H;N__ .. _NH o Ac-Arg-ciclo(Glu-Dab-
4[ 0 D-Phe(4-Ph)-Arg-Trp-
29 07 "NH HN 0.5 -

Orm)-NH;
(SEQ ID NO:34)

20



103759

80
Ki Ki
No Estructura Secuencia de MC4- | MCI-
' - aminoacidos R R
(M) | (aM)
NH OYCHB
HNT N~ ""//(NH
z H
07 "NH
H
OMN
HZN\/,INH 0 Ac-Arg-ciclo(Glu-Dab-
o) D-Phe(4-tBu)-Arg-Trp-
30 O NH HN ( ) _g P 4 .
: H H NH, Orn)-NH,
N N o
' “—< SEQ 1D NO:35
© o Z “NH (SEQ )
S
H,C CH, NH
HN-——<
NH,
NH OyCHa
HoN ﬁ/\/"j//\“'”
07 TNH y
o MN
. _NH o Ac-Arg-ciclo(Glu-Ser-D-
© L
o | Phe(2-Cl)-Arg-Trp-Orn)-
31 0~ TNH HN gl ) 8 300

NH,
(SEQ 1D NO:36)
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Ki Ki
No. Estructura Sec_“““f':" de MC“- MCI1-
aminoacidos R R
(nM) | (nM)
NH OYCHJ
H.N ﬁ/\//]//\NH
0% "NH
N
H,C OM '
LN 0 Ac-Arg-ciclo{(Glu-Thr-
o) D-Phe(2-Cl}-Arg-Trp-
32 0~ "NH HN ( )1 &P 11 540
cl /’%/H H\%O NH, ) Om)—l\ H,
SEQ ID NO:37
ok ? e
NH
HN=<
NH,
NH Oﬁ,CHa
0~ "NH
HQ—CL 0 Ac-Arg-ciclo(Glu-Hyp-
0 D-Phe(2-Cl)-Arg-Trp-
33 0% "NH HN ( i 1 143
Cl H H\/go NH, Orn)-NH,
— SEQ ID NO:38
© } o) 2 NH (5EQ 38)
NH
HN:<
NH,
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Ki Ki
No Estructura Sccuencta de MC4- | MC1-
: aminoacidos R R
@M) | (aM)
NH OYCHS
HNT N7 ""/]/-/\NH
2 H
o7 TNH y
o OMN
)k/., NH 0 Ac-Arg-ciclo(Glu-Gln-
(o D-Phe(2-Cl)-Arg-Trp-
34 0% TNH HN : &P 7 128
cl H n\/ko NH, Orn)-NH,
= % SEQ ID NO:39
N/ ° ? 0 “ NH (5EQ )
NH
HN=<
NH,
NH OYCHS
HNT N ";ENH
2 H
07 TNH
H
OMN
e _NM 0 Ac-Arg-ciclo(Glu-Ser-D-
© L
o | Phe(3-C)-Arg-Trp-Om)-
35 0% TNH HN 10 810

Cl

NH,
(SEQ 1D NO:40)
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Ki Ki
No. Estructura Scc_“e“rﬂjﬂ de MC4- | MC1-
aminoacidos R R
(nM) ;| (nM)
NH OYCHa
H,N ﬁ/\/;(NH
0% "NH y
H,C oMN
i NH 0 Ac-Arg-ciclo(Glu-Thr-
Ho/j‘\" B
0 D-Phe(3-Cl)-Arg-Trp-
36 o NH HN 6 380
H H\)Qo NH, Orn)-NH;
—{ SEQ ID NO:41
Cl o ? o “ NH ( Q )
NH
HN='<
NH,
NH chm
HzN u/\/'./[NH
o0~ TNH
OMH
Ho_<t"" g Ac-Arg-ciclo(Glu-Hyp-
' o D-Phe(3-Cl)-Arg-Trp-
37 o HNT 2 430

Orn)-NH,
(SEQ 1D NO:42)
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
) aminoacidos R R
(nM) | (nM)
NH OYCHa
HzNJLH/\/"INH
07 NH
H
0 OM/N
)J\/.. \ o Ac-Arg-ciclo(Glu-Gln-
ne L D-Phe(3-Cl)-Arg-Trp
. O =I e - - Y= -
38 07 NH HN 3 290
H H\/go NH, Om)-NH,
. S g—&o ; /ENH (SEQ ID NO:43)
NH
HN=(
NH,
NH OYCHa
HZNJI\H/\/"INH
0¥ “NH
OM“
<\ 1\ 3 Ac-Arg-ciclo(Glu-Pro-D-
o Phe(d-CN)-Arg-Tip-
39 07 "NH HN ( 4 1550

Orn)-NH,
(SEQ 1D NO:44)
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Ki Ki
No Estructura Secuencia de MC4- | MCI-
. - aminoacidos R R
(M) | (M)
NH OYC“:
P NH
HNTN 4[
07 "NH
C5ANN A
HO—-<TI\J 0] AC-A.rg-cic[o(G]u-j-[yp-
o | D-Phe(4-CN)-Arg-Tip-
40 0% NH HIN 2 880
Hook \}o NH, Orn)-NH,
¢ T i (SEQ ID NO:45)
0 NH
V4 ?
NH
HN=(
NH,
NH Oﬁ/c”a
H,N H/\/JiNH
0% TNH y
H,C.. _NH 0 Ac-Arg-ciclo(Glu-Ala-
/[ o) [D-Phe(4-CN)-Arg-Trp-
; e ™ Orm)-NI1 3 4300
B N0 M m)-NH,
(SEQ 1D NO:46)
? "‘\_\<o ~ NH
V4 ?
N NH
HN==(
NH




103759

86
Ki Ki
No Estructura Secuencia de MC4- | MC1-
‘ ’ aminoacidos R R
M) | (aM)
NH OYCHB
H,N ”/\/;[NH
o
HC o
,\ Ac-Arg-ciclo(Glu-Val-
H,C 1
D-Phe(4-CN)-Arg-Trp-
42 ° HN GEOAT- | 0
H\/\\‘o NH, Orn)-NH,
(SEQ ID NO:47)
Z “NH
V4 }
N NH
HN
NH,
NH OYCHJ
s, oNH
HNT N 4[
07 NH
H
o N
HNY. N1 0 Ac-Arg-ciclo(Glu-Asn-
2
o D-Phe(4-CN)-Arg-Trp-
43 ’ Oi‘““ Y L B R T
n g\)to Nit, Orn)-N11;
L) ° ..-*\<O AN (SEQ ID NO:48)
NH
HN
NH,
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Ki Ki
No Estructura Secucncia de MC4- | MCI-
’ - aminodcidos R R
(nM)_| (nM)
NH Oy O
[e) NH
H
N
g © iclo(Glu-Th
N o Ac-Arg-ciclo(Glu-Thr-
”O/:L o | D-Phe(4-CN)-Arg-Trp-
44 07 TNH HN 18 1625
3 H\/go NH, Om)-NH,
SEQ ID NO:49
&= i, | eE )
4 ?
N NH
HN=(
NH,
NH Oy S
H,N H”\/"INH
0% "NH
H
o N
o NH 0 Ac-Arg-ciclo(Glu-Ser-D-
i 0 Phe(4-CN)-Arg-Trp-
45 07 TNH HN 10 10000
H H\/go NH, Orn)-NH;
k SEQ ID NO:50
S }—{0 . (SEQ )
V4 P
N NH
HN
NH

2
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_ Ki Ki
No Estructura Secuencia de MC4- MC1-
- aminoacidos R R
(nM) | (nM)
NH OyCHs
H,N ﬁ/\/"i”'*
0” "NH y
0 OMN
/lk/ NH o Ac-Arg-ciclo(Glu-Gln- | |
M
o} D-Phe(4-CN)-Arg-Trp-
46 0“ "NH HN ( )-Arg-Trp 4 425
H H NH, Orn)-NH;
N N 0]
(SEQ ID NO:51)
© "Ho Z""NH
Vs >
N NH
HNﬁ/
NH,
NH ch“s
HNJJ\H/\/--;[NH
0”7 TNH y
OMN
e _NH 0 Ac-Arg-ciclo(Glu-.
o7
©/\ i o | Ser(Bzl)-D-Phe(2-Cl)-
Y oM N 03 | 25

Arg-Trp-Orn)-NH,
(SEQ ID NO:52)
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Ki Ki
No. Estructura SCC}I en,c1.a de MC4- | MCI-
aminoacidos R R
(nM) | (nM)
NH OYCHﬂ
H,N ﬁ/\/;[NH
0% TNH |
‘0 OMN Ac-Arg-ciclo{Glu-Phe(3-
HZNJKCK'INH © C(=0)-NH,)-D-Phe(2-
0
48 07 NH HN Cl)-D-Phe-Arg-Trp- 15 545
cl H ﬂfo N,
. Orn)-NH,
o < :
} o ¢ M (SEQ ID NO:53)
NH
HN
NH,
NH OYCW
HZNJLH/\/":]/:NH
07 "NH
H
OMN
N /\\'/'INH 0 Ac-Arg-ciclo{Glu-Orn-
2
o} D-Phe(2-Cl)-Arg-Trp-
49 07 NH HN ( FArglip 8 8
o H\_ H\%o OH Orn)-OH
SEQ ID NO:54
$ ? <O A (SEQ )
NH
HN=<
NH
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Ki | Ki |
No. Estructura Sec.ucn'cl'a de MC4- | MC1-
aminoacidos R R
(M) | (nM)
NH OYCHB
HzNJLN/\/INH
H
0~ "NH
H
OQH\/\’N 0 ‘
N NH Ac-D-Arg-ciclo(Orn-
\=N i o) His-D-Phe(2-Cl)-Arg-
50 07 "NH HN 1 2
- H n\/gc NH, I'rp-Glu)-NH;
>—< SEQ ID NQO:55
© ? o Z “NH (BEQ )
NH
=
. NH,
NH OYCHJ
HZNJJ\N/\/INH
H
0~ "NH Ny
OW\/N 0
SN NH Ac-D-Arg-ciclo(Ormn-
= L o | Ilis-D-Pho(3-Cl)-Arg-
51 0~ TNH HN 0,6 3

cl o 8 o

Trp-Glu)}-NIH;
(SEQ ID NO:56)




103759

91
Ki Ki
No. Estructura Scc'uen'cl.a de MC4- | MC1-
aminoacidos R R
(nM) | (nM)
NH OYCHﬂ
HzN/LLﬁ/\/INH
0% "NH
H
o N o
» /ﬁ/ NK Ac-D-Arg-ciclo(Om-
\ot i o | His-D-Phe(4-CN)-Arg-
52 0™ "NH HN 0,6 )
H ﬁ\)%o NH, Trp-Glu)-NH;
;{ SEQ ID NO:57
° 5% ~" “NH (SEQ )
/4 ?
NH
HN=<
NH,
NH Oy s
NH
HN" N
H/\/j/i
07 "NH y
9] N 0 .
N /Y NH Ac-D-Arg-ciclo(Orn-
\o ,JA/ o | His-D-Phe(2-F)-Arg-
53 07 TNH HN . 0,95 | 0,75
. H KL_)*O NH, 'rp-Glu)-NH;
= % SEQ 1D NO:58
\ 7/ ° } o 7" "NH (EQ )
NH
HN
NH
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bOKi Ki
N Secuencia de {MC4- MCl1-
0, Estructura e,
aminoacidos R R
(nM)_| (M)
NH 0yCH3
HzNJJ\H/\/j/:NH
0”7 "NH y
W\/“ o
.. _NH Ac-D-Arg-ciclo(Orn-
AN T
\y] £ o | llis-D-Phe(3,4-diF)-Arg-
54 o TNH HN o 0,25 0.7
iy o . Trp-Glu)-NH,;
: SEQ ID NO:59
- 0 :.—ﬁo A\ (SEQ )
F ?
NH
HN:<
NH,
NH Oﬁ/cH3
HNT N "'/’/[NH
0” "NH
H
OMN
N /\/,INH 0 Ac-Arg-ciclo(Glu-Om-
2
0 D-Phe(3-Ch-Arg-Trp-
55 0% "NH HN ( F-ArgTmp 20 23

cl O-Ha:'/

Or)-OH
(SEQ ID NO:60)




103759

93
Ki Ki
No. Estructura Scc_ucn,cl.a de MC4- | MCI-
aminoacidos R R
@M) | (nM)
NH Oxy-CHa
HzN"lLﬁ/\/" i NH
0~ "NH H
N MN
HSCYH\/, .. _NH 0 Ac-Arg-ciclo(Glu-
o /]A/ o) Dab(Acetyl)-D-Phe(2-
56 . 07 NH HN 11 30
‘4 r%rn n\/KO NH, CD)-Arg-Trp-Orn)-NI1,
= — i SEQ ID NO:61
\ ° ? o) Z “NH (SEQ )
NH
HN:<
NH,
NH Oy -CHy
HzNJJ\H/\/j//\NH
07 "NH "
O§X\/\/N o)
N NH . Ac-D-Arg-ciclo(Om-
\=n 0 His-D-Phe(4-F)-Arg-
57 0 "NH HN 0,65 1

Trp-Glu)-NH,
(SEQ 1D NO:62)
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: Ki Ki
No Estructura Secuencia de MC4- | MC1-
: aminoacidos R R
| (@M) | (M)
NH OYCHS
0~ "NH
OMH
e _NH o Ac-Arg-ciclo(Glu-Ser-D-
© L
o Phe(2-F)-Arg-'Urp-Orn)-
58 0~ "NH HN slp 15 138
F oK ~o M NIL
_< SEQ ID NO:63
° ? o) 7 NH (SEQ )
NH
HN=<
NH,
F____
NH OYCHS
HZN)J\H/\/'-INH
o~ TNH
H
0 OMN
M . o Ac-Arg-ciclo(Glu-Gln-
H,N l
0 D-Phe(2-F)-Arg-Trp-
59 0% TNH HN 7 58
e H H\}O NH, Orn)-NH;
‘-< SEQ ID NO:64
© } 0 7 NH (SEQIL )
NH
HN=<
NH,




103759

95
Ki Ki
N Estructura Sccuencia de MC4- | MC1-
o ’ aminoacidos R R
_ (mM) | (nM)
0
NH ﬁ/CH3
H,N ’ILN/\/ '-INH '
O NH
OM,H
S HQ_CE\ 0 Ac-Arg-ciclo(Glu-Hyp-
r ‘ w20 D-Phe(4-F)-Arg-Trp-
44§ 07 T NM NP (1) Arerlp 1 89
! H \“\/L o NH, Orn)-NH;
d = i (SEQ ID NO:65)
\ 0 NH
RN
‘ NH
HN=<
NH,
70
NH_ YCH&
HIN_’LL ;gi”““a/'--/.]//\””
J 0 ) -
, N /,;[NH o Ac-Arg-ciclo(Glu-Dap-
2
o) D-Phe(3-Cl)-Arg-Trp-
0" “NH HN i 4 25

Orn)-NI-] 2
(SEQ ID NO:66)
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Ki Ki
No. Estructura Sceuencia de MC4- | MC1-
aminodacidos R R
{t¥) | (aM)
NH OYCHS
HN N 'iNH
0”7 "NH
H
OMN
e, _NH 0 Ac-Arg-ciclo{Glu-Dap-
o D-Phe(2-Ci)-Arg-Trp- ,
62 o NH HN (2-4)-Arg-Tp 9 28
cl ¥ ﬂ\/ko NH, Orn)-NH, .
= — SEQ ID NO:67
N/ ? ? e Z “NH (SEQ )
NH
Hn=( -
NH,
NH OYCHs
H.N N/\/ NH
NN /]//\
0~ "NH q
e OM |
i NH o Ac-Arg-ciclo(Glu-
N
©/\ /l o Thr(B3z1)-D-Phe(2-Cl)-
63 07 NH HN 035 | 12

Arg-Trp-Orn)-NH;,
(SEQ 1D NO:68)
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Ki Ki
No Fstructura Sceuencia de MC4- | MC1-
) aminoacidos R R
@M) | (M)
NH OYCH:*
HNT N7~ "INH
H
0”7 TNH
0 N
HO—Cl o} Ac-Arg-ciclo(Glu-Hyp-
o D-Phe(2-F)-Arg-Trp-
64 0% “NH HN (21)-Arg- T 3 53
c H “\%o NH, Orn)-NH,
= ¢ Y i " (SEQ ID NO:69)
N\ / o
NH
HN=(
NH,
NH ' O'YCHs
H,N H/\/"INH
0~ "NH
o~ N o} Ac-Arg-ciclo(Glu-Ser-D-
//[ o | Phe(4-F)-Arg-Trp-Orn)-
65 0P » (4-F)-Arg-Trp-Orn) 5 3
H H\/go NH, NH»
G (SEQ ID NO:70)
¢ % ~ "NH
F }
NH
HN=(
NH,
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[ Ki | Ki
No Estructura Secuencia de MC4- | MC1-
) aminoacidos R R
(nM) | (nM)
NH Oﬁ/CHa
HN E/\/;[NH
0~ "NH
o ¥
<\ l o Ac-Arg-ciclo(Glu-Pro-D-
o | Phe(2-F)-Arg-Trp-Om)-
66 07 TNH HN e 6 95
F n H 0 NH, NH;_
= (SEQ ID NO:71)
\ [e] " *NH
NH
HN:<
NH,
NH OYCHS
HZN HW"J/\NH
0% “NH
<\ ’L o Ac-Arg-ciclo(Glu-Pro-D-
o Phe(4-I)-Arg-Trp-Orn)-
67 07 "NH HN ' 5 130
H H\%O NH, N]]g
SEQ ID NO:72
o (SEQ )
F }
NH
HN—j/
NH,
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Ki Ki
No Estructura Sccuencia de MC4- | MC1-
) ) aminoacidos R R
(M) | (aM)
NH chua
H,N ﬁ/\/""//'[NH
07 NH
H
o OMN |
GLTTEY | e
0 fet(O,)-D-Phe(4-F)-
68 0™ “NH HN : 2 33
¥ H\/gg NH, Arg-Trp-Orn)-NH,
= SEQ 1D NO:73
ok T, (SEQ )
F ?
NH
HN=(
NH,
NH OYCHE
H,N H/\/;[NH
07 NH !
o MN
HNe v NH 5 Ac-Arg-ciclo(Glu-Asn-
2 ..
1( L 0 D-Phe(4-F)-Arg-Trp-
69 0% NH HN 3 150

Tn
2/\/".
o

Orm)-NH;
(SEQ ID NO:74)
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Ki Ki
No. Estructura Secuencia de MC4- | MCi-
aminodcidos R R
(nM) | (nM)
NH OyCHa
HzN H/\//l/:NH
0~ TNH y
Oﬁ)\/\/N 0
H,N m/ NH Ac-Arg-ciclo(Orm-Asn-
o} 4[ 0 D-Phe(4-F)-Arg-Trp-
70 O" NH HN 3 170
HooH so M Glu)-NH,
0 %O i " (SEQ 1D NO:75)
F ?
NH
HN=(
NH,
NH O%I/CHS
H,N ﬁ/\/";[““
0~ TNH y
OW\/N o
H,N<_ . _NH Ac-Arg-ciclo(Orn-Asn-
\!0( J/i o D-Phe(2-F)-Arg-Trp-
71 07 NH HN 9 335

Glu)-NIl
(SEQ ID NO:76)
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!
Ki Ki
No Estructura Secucncia de MC4- | MC1-
. - aminoacidos R R
(M) | (nM)
NH ch"'a
H.N H/’\,/LNH
0~ "NH y
O N 0O
H,N \n/ NH Ac-Arg-ciclo(Orn-Asn-
o] 4[ 0 D-Phe(3-Me)-Arg-Trp-
72 or HN 4 | 2300
H H\%O NH, Glu)-NH;
— SEQ ID NO:77
H,C © ? X am (SEQ )
NH
HN
NH,
NH OYCHJ
HN H/\/-INH
0~ "NH
O H
HN \[( Mt 0 Ac-Arg-ciclo(Glu-Asn-
0 i 0 D-Phe(2-Me)-Arg-Trp-
HC i H\/Lo NH, Orn)-NH,
0 ? 3 3 //:\NH (SEQ ID NO:78)
NH
HN
NH,

o\
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Ki Ki
No. Estructura Sec.ucn’m.a de MC4- | MC1-
aminoacidos R R
(M) | M)
NH OYCHJ
H,N H’\/';[NH
0” “NH y
oW\/N 0
HzN\[(""" NH Ac-Arg-ciclo(Orn-Asn-
I /J/i o | D-Phe(2-Me)-Arg-Trp-
74 0" TNH HN 5 405
H,C H H\/go NH, Glu)-NH,
‘—< SEQID NO:79
© ? 0 ~ “NH (SEQ )
NH
HN-:<
- NH,
NH OYCW
H,N E/\//I/iNH
07 "NH "
O¥J\/\/N 0
H,N \[( MH Ac-Arg-ciclo(Orn-Asn-
I /AI/ o | D-Phe(3.4-diF)-Arg-Trp-
75 07 TNH HN ‘ 3 190
¥ H o NH; Glu)-NH,
— SEQ ID NO:80
F @ ¢ o) “ “NH (SEQ )
F ?
NH
HN:-\/
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Ki Ki
No. Estructura Sccyen’cl:‘ldc MC4- | MC1-
aminoacidos R R
_(aM)_|_(aM)
NH OQ{,CH3
HNJ’LE/\/’-INH
0~ NH "
OMN
HN\ﬂ/w,,, NH 0 Ac-Arg-ciclo(Glu-Asn-
I i o | D-Phe(3,5-diF)-Arg-Trp-
76 0 “NH HN 20 260
H n\}o NH, Orn)-NH,
: SEQ ID NO:81
. o _:\_<0 A (SEQ )
F ?
NH
HN=<
NH,
NH OYCHB
H,N H/\/";ENH
07 "NH
H
OW\/N 0
H,N \[( NH Ac-Arg-ciclo(Orn-Asn-
J £ o | D-Phe(3,5-diF)-Arg-Trp-
77 0% TNH HN 8 190

Glu)-NH,
(SEQ ID NO:82)

&
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Ki Ki
No. Estructura Sec.uen’u:a de MC4- | MC1-
aminoacidos R R
(nM) | (nM)
NH Oﬁ/CHa
HzN/“\N/\/j//\NH
: 0
0”7 “NH
N /U\/ NH Ac-D-Arg-ciclo(Asp-
J/i o { Gln-D-Phe(3,4-diF)-Arg-
78 0™ "NH HN 8 515
H g\}o NH, Trp-Lys)-NH;
’—< SEQ ID NO:83
F 5% Z “NH (SEQ )
F ?
NH
HN:<
NH,
NH OYCHS
HZNJ‘LH/\/INH
o)
07 NH
. OMN
J\/ H Ac-D-Arg-ciclo(Asp-
e . _NH
£ o | Gin-D-Phe(2-Cl)-Arg-
79 07 TNH HN 10 395

H
Cl Fj H\):ON 2

Trp-Lys)-NH;
(SEQ ID NO:84)
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
) il aminoacidos R R
(nM) | (M)
O CH
NH Y 3
HZN/”\N/\/INH
: 0
0”7 "NH
0 ONN
/U\/,, NH H Ac-D-Arg-ciclo(Asp-
HN
,J/i o | Gln-D-Phe(3-Cl)-Arg-
80 0~ "NH HN ] 7 1750
g ;}\/EO NH, Frp-Lys)-NH,
=Q ID NO:85
Ci ° §_<o " “NH (BEQ 0:83)
NH
HN
NH,
Ox-CH
~NH Y 3
HZNJLN/\/INH
H 0
0 O N
)K/ TH. : Ac-D-Arg-ciclo(Asp-
H,N
2 i o | Gin-D-Phe(4-CN)-Arg-
81 0~ "NH HN 13 16000

Trp-Lys)-NH,
(SEQ ID NO:86)
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Ki Ki
. Sccuencia de MC4- | MC1-
No. Estructura e
aminoacidoes R R
(nM) | (nM)
NH O\I/CH3
HZN/U\N/\/\/]//\NH
H 0
0 NH
) OM”
JJ\/, \ H Ac-D-Arg-ciclo{Asp-
H,N '
/J/i o | Gin-D-Phe(2-F)-Arg-
82 0~ TNH HN 10 220
e H “\)QO NH, Trp-Lys)-NH;
= SEQ ID NO:87
(= g—«o A (SEQ )
NH
HN=<
NH,
NH OYCHE‘
HZNJ\N/\/INH
H o)
0~ "NH
] OMN
/[k/_ H Ac-D-Arg-ciclo(Asp-
HA .. _NH
i o} GIn-D-Phe(4-I')-Arg-
83 07 TNH HN 6 260

_n
27N
o

Trp-Lys)-NH;
(SEQ 1D NO:88)
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Ki Ki
No Estructura Sccuencia de MC4- | MClI-
: J aminoacidos R R
(6M) | (nM)
NH OYCH:‘
H,N E'/\//JA/NH
0% “NH y
OMN
HzNY""' \ o Ac-Arg-ciclo(Glu-Asn-
w i ,JA/ o | DPheCh-ArgTp- ||
07 NR HN
o H H\/L,O NH, Orn)-NH;
4 g&o . /ENH (SEQ 1D NO:89)
NH
HN=(
NH,
NH o%(c”a
HN N ";]/-/\NH
07K Y
o N
/ HZNY""' A o Ac-Arg-ciclo(Glu-Asn-
e o | D-Phe(4-CN)-Arg-Trp- | 64
85 0% NH HN 10000
HooH o OH Orn)-OH
T N W -
- o F SEQ 1D NO:S0
y @ ? § o (SEQ )
, |
N NH W
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Ki Ki
No. Estructura Sec.“c"'c'.ﬂ de MC4- | MC1-
aminoacidos R R
[nM) (nM)
NH O%r/c“a
H.N N/‘\/ NH
NN ):
0~ "NH y
N
O OM
JJ\/’- NH 0 Ac-Arg-ciclo(Glu-Gln-
0 D-Phe(4-CN)-Arg-Tip-
e > " ¢ 40 | 3968
- g\/ko oH Or)-OH
— 3 SEQ 1D NO:9)
© ¢ % “ N (SEQ )
/g }
N NH
HN=(
NH,
NH OYCHa
H,N ”/\/ ';[NH
0~ "NH |
OMN
H N~ _NH 0 Ac-Arg-ciclo(Glu-Dab-
J/i o | D-Phe(3-OMe)-Arg-Trp-
87 0% “NH HN 3 )

Orn)-NH,
(SEQ ID NO:92)
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Ki Ki
No. Estructura Sec_uem'm.a de MC4- | MC1-
aminoAcidos R R
(nM} | (nM)
NH OYCH:A
H-‘,NJJ\H/\/"INH
e} NH
MH
<\N g Ac-Arg-ciclo(Glu-Pro-D-
; o | Phe(2-Cl)-Arg-Trp-Orn)-
88 0% TNH HN 5 -
o {0 NH;
g §—<° : /ENH (SEQ ID NO:93)
NH
Hn=(
NH,
NH OYCHS
HpNJLN/\/ "‘;ENH
H 0
07 "NH
OM N
H,N \n/ NH H Ac-Arg-ciclo(Asp-Asn-
I o | D-Phe(d-CN)-Arg-Trp-
89 © 67w HN ( y-Arg-Trp 48 -
H n\}o NH, Lys)-NH,
d = (SEQ 1D NO:94)
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Ki Ki
No. Estructura Sec.ucn'c 1 de MC4- | MC1-
aminoacidos R R
- - (nM) | (nM)
NH O%[/CHa
H,N H/\//J//\NH
0 0 N
J\/ NH : Ac-Arg-ciclo(Asp-Gln-
H,N
2 i o | D-Phe(4-CN)-Arg-Trp-
90 0~ TNH HN 5 -
H H o NH: Lys)}-NH-
o} (SEQ ID NO:95)
/
N/
HN
NH,
NH O%I/CHﬁ
H N ﬁ/\/";[““
0~ "NH
H
0 N0
HENY"" NH Ac-Arg-ciclo(Orn-Asn-
0 i o | D-Phe(4-CN)-Arg-Trp-
91 0~ "NH HN 4 -
H n\/go NH, Glu)-NH;
(SEQ ID NO:96)
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Ki Ki
- Sccucencia de MC4- | MCl1-
No. Estructura L
aminoacidos R R
(M) | @M)
NH OYCHB
HN ﬁ/\/;(”“
0% "NH
H
o OMN
H 0 Ac-Arg-ciclo(Glu-Gln-
N INH
D-Phe(4-F)-Arg-Trp-
92 0P NH " 0 )-Arg-Trp 5 ]
HoH o NH: Orn)-NH;
Q1D NO:97
s _%O A (SEQ ID NO:97)
7
NH
HN::(
NH,
NH OYCHS
H,N H/\/"';EN”
0” "NH
0 OW\/\NH
,U\/, Ac-Arg-ciclo(Lys-Gln-
HN v _-NH o
/]/i 0 D-Phe(4-CN)-Arg-Trp-
93 0" TNH HN ] -
C o™ Asp)-NH,
_< SEQ ID NO:98
°5% Z "NH (SEQ )
Y/ ?
N NH
HN=(
NH
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Ki Ki
No. Estructura Scc.ucn'u.a de MC4- MCI_
aminoacidos R R
(nM) | (nM)
NH OYCHB
HN E{”\/';ENH
07 NH y
o Oi)\'/\/N 0 '
J\/ ‘ Ac-Arg-ciclo(Om-Gin-
N o NH
§ 4[ o | D-Phe(4-CN)-Arg-Trp-
94 0" "NH HN 0,9 -
H H\%o NH, Glu)-NH;
A S PN (SEQ 1D NO:99)
A P
NH
HN
NH,
NH OYCW
HN m/\/";]/\NH
0% "NH »
o N
H,N .. _NH 0 Ac-Arg-ciclo(Glu-Asn-
\(ff i o | D-Phe(3,4,5-1riF)-Arg-
95 0% "NH HN Tro-Orm)NH 3 -
H n\/ko NH, Ip- rn)- 2
) ‘ (SEQ ID NO:100)
F o) Z" “NH
F F
NH
HN
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Ki Ki
No. Estructura Scc.ucn’cl-a de MC4- | MCI-
aminoacidos R R
(nM) | (nM
NH chua
H,N ﬁ/\/iNH
0~ T"NH
H
OMN o
HN \[( \H Ac-Arg-ciclo(Orn-Asn-
0 ,]/: o D-Phe(3,4,5-triF}-Arg-
a6 0% TNH HN - 2 .
H H\%o NH, I'tp-Glu)-NH,
SEQ ID NO:101
. Q “'—<o A (SEQ )
F F }
NH
HN:<
NH,
NH O%[;:H3
HN ﬁ/\//l/:NH
07 "NH
H
o OMN
/U\/, M o Ac-Arg-ciclo{Glu-Gln-
HN
4[ 0 D-Phe(3,4,5-triF)-Arg-
97 0 "NH HN ) 0,75 -
Y H\/\Q o O [rp-Orn)-NH;
‘-—~< SEQ ID NO: 102
F ° % Z “NH (SEQ )
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
) aminoacidos R R
(nM) | (nM) |
NH OYCW
H,N ﬁ/\/LNH
0”7 “NH ;
o Oﬁ).\/\/N 0
/Lk/ A+ Ac-Arg-ciclo(Orm-Gln-
H,N
i o | D-Phe(3.4,5-riF)-Arg-
98 07 "NH HN i ‘ 0,75 -
H H\/go NH, Trp-Glu)-NH,
) SEQ ID NO:103
. o "’ﬁo A\t (SEQID?T )
8
NH
HN=<
NH,
NH OYCHa
HNT N ""):NH
? H
0”7 "NH y
b OMN Ac-Arg-ciclo(Glu-A
, c-Arg-ciclo(Glu-Arg-
HzN N/\/ NH ° g
H 4[ o | D-Phe(3-Cl)-Arg-Trp-
99 0~ NH 0,5 -

Om)-NH,
(SEQ ID NO:104)
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Ki Ki
N Estruciura Secucncia de MC4- | MC1-
o -struct aminoacidos R R
(nM) | (aM)
Oy CH,
NH
HNT N ":J//\NH
H
0~ "NH 9y
OMN
HN . NH o Ac-Arg-ciclo(Glu-Lys-
i o D-Phe(3-Cl)-Arg-Trp-
100 0~ "NH HN OrmNH 4 -
H n\%o NH, m)-NHj
SEQ ID NO:105
o 0 }—& A (SEQ )
NH
HN=(
NH,
NH OYCHG
H,N u/\//JA/NH
0~ "NH y
OMN
: o} Ac-Arg-ciclo(Glu-Orn-
NS NH g2 (
4[ 0 3-Phe(3-Cl)-Arg-Trp-
101 0~ "NH HN ] -

Orn)-NH;
(SEQ ID NO:106)
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
. ’ aminoicidos R R
(nM) | (nM)
NH Oﬁ/CHa
HN H’\/"l““
0% "NH
OM/H
<\ l o] Ac-Arg-ciclo(Glu-Pro-D-
0 Phe(4-I)-Arg-Trp-Orn)-
102 o HH ) PO 55 | 730
R~ OH
=\ ¢ M : N (SEQ ID NO:107)
\_ 7 N O NH
S
NH
HN=(
NH,
NH Oym-ia
H,N ”/\/;ENH
0
0~ "NH
OM
N
<\ " Ac-Arg-ciclo(Asp-Pro-
” L\ o | D-Phe(d-F)-Arg-Trp-
. iy " Lys)-NH * )
S -
U R o e ys)-NH,
’ SEQ ID NO:108
O_HO./NH (SEQ 1D NO:108)
F }
NH
HN=x
NH,




103759

117
Ki Ki
No. Estructura Scc'ucn'u:adc MC4- | MC1-
aminoacidos R R
(M) | (oM)
NH Oﬁ/CH3
N NS N
N G
0% “NH
PN
N
<\ l\ H Ac-Arg-ciclo(Asp-Pro-
o | D-Phe(2-F)-Arg-Trp-
104 0~ "NH Hi- Lvs).NH ' 78 -
NH g)-
. H R’\_)to ; ys)-NHz
= {4 \—< PN (SEQ 1D NO:109)
N/ \ 9 o N
? N/
NH
HN=(
NH,
NH OYCHB
H,N H/\/;[NH
0~ "NH y
0
W\/N o
C 1\ Ac-Arg-ciclo(Om-Pro-
o | D-Phe(2-F)-Arg-Trp-
105 NH HN 7 -

_ﬂ
i
gi
o}
=z
T
bN]

Glu)-NH,
(SEQ ID NO:110)

W\
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Ki Ki
No Estructura Scecuencia de MC4- | MC1-
’ aminodcidos R R
(nM) | (nM)
NH O%I/CHS
HN H”\/”;(NH
0~ TNH
H
o N
HO \[( NH 0 Ac-Arg-ciclo(Glu-Asp-
/lA/ .0 | D-Phe(4-CN)-Arg-Trp-
106 Rl AN T 647 | 10000
H ﬁ\_/go NH, Om)-NH
L (SEQ ID NO:111)
° ¢ 0 " “NH
S
NH
HN
NH,
0
NH YCHa
H,N H/\//JA/NH
O NH H
o MN
HO Y NH o Ac-Arg-ciclo(Glu-Asp-
JA/ o | D-Phe(4-CN)-Arg-Trp-
107 © 67 NH N 6463 | 10000

CN

Orn)-OH
(SEQ ID NO:112)
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119
Ki Ki
No fistructura Secuencia de MC4- | MC1-
) - aminodcidos R R
(nM) | (nM)
NH O%I’CHﬂ
H,N ﬁ/\/’;ENH
0”7 TNH ’
° o MN
HOJ\/':]A/NH o} Ac-Arg-ciclo(Glu-Glu-
o | D-Phe(4-CN)-Arg-Trp-
108 0~ "NH HN ( y-Aeg-lp 128 | 10000
A n\)éo NH, Orn)-NH;
— (SEQ ID NO:113)
o . . a
CN }
NH
HN=<
NH,
NH OYCHG
HZN ﬁ/\/):NH
0” TNH
H
o OMN
Ho J\/ NH 0 Ac-Arg-ciclo(Glu-Glu-
£ o | D-Phe(4-CN)-Arg-Trp-
i09 0~ TNH HN 1090 | 10000
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Ki Ki
; Secuencia de MC4- | MCl1-
No. Estructura aminoacidos R | R
(nM) | (nM)
o
NH ﬁ/CH3
H,N E/\/LNH
0” "NH
N
i/ OM Ac-Arg-ciclo(Glu-Gln-
.. _-NH 0 .
H,N - D-Phe(2-Me)-Arg-Trp-
io| i 0 5 | 105
0~ "NH HN Om)-NH,
NH .
HyC N FL_)“O : (SEQ ID NO:115)
° } ;0 ~ N
NH
HN:<
NH,
NH OYCW
07 "NH
H
o OW\/N o
N )k/iNH Ac-Arg-ciclo(Orn-Gln-
2
o | D-Phe(2-Me)-Arg-Trp-
111 0~ "NH &P 6 145

Glu)-NH,
(SEQ ID NO:116)
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Ki Ki
No Estructura Secuencia de MC4- | MC1-
’ - aminoacidos R R
‘ (M) | (@M)
NH O*T”CHS
H,N u/\/JA/NH
' 0~ "NH
H
0 OW NN o
N J\/ NH Ac-Arg-ciclo(Orm-Gln-
2 i .
I D-Phe(2-CD)-Arg-Trp-
112 (2-Cl)-Arg-Trp A 0
Glu)-NH;
(SEQID NO:117)
0
OM
HZNY,,_” NH Ac-Arg-ciclo(Orn-Asn-
: o i o} D-Phe(2-Cl)-Arg-Tip-
i13 0% "NH H 7 255
. e n F}\/EO NH2 GIU)'N]’]z
) = 4d >~ : (SEQ ID NO:118)
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Ki Ki
No. Estractura Sec.ucn'm.a de MC4- | MC1-
aminoacidos R R
(nM) | (nM)
NH OYCHS
H,N H/\\/iNH
07 "NH Y
o OMN .
Hd_ . w o Ac-Arg-ciclo(Glu-Gln-
H,N i
o | D-Phe(2-CF3)-Arg-Trp-
114 F g 07 "NH HN OmI-NH 8 93
F N H\_/go N, m)-NH,
(SEQ ID NO:119)
© g—ﬂ& 0 " “NH
NH
HN=<
NH,
NH Oﬁ/cm
H,N ﬁ/\//J/:NH
0~ TNH 9y
0 OW\/N o
J.K/,, NH Ac-Arg-ciclo(Orn-Gln-
o | D-Phe(2-CFq)-Arg-Trp-
115 07 "NH HN 4 235

Gli)-NH,
(SEQ ID NO:120)
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Ki Ki
No. Es tructura Sccycn'u:a de MC4- | MC1-
aminoicidos R R
- (aM)_| (M)
NH OYCHa
RN N7 ';]//\NH
H
07 "NH
‘ H
0MN
HEN\[]/"" NH 0 Ac-Arg-ciclo(Glu-Asn-
o /],: o | D-Phe(2-CF3)-Arg-Trp-
116 F 7 380
Orn)-NH;
(SEQ ID NO:121)
Ac-Arg-ciclo(Om-Asn-
i D-Phe(2-CFs)-Arg-Trp-
117 . ,? 0~ "NH HN ( _ 5 540
e iy H\)*o NH, Glu)-NH,
‘—< SEQ ID NO:122
© ? o 2 “NH (SEQID )
NH
HN—_-(
N,
7.0 Pruebas y cnsayos empleados en la evaluacion de los péptidos de la prescnie
invencion.

Los péptidos especificos para los receptores de melanocortina dc esta invencion

pueden evaluarse a través de distintos sistemas de ensayo y modelos animales para

determinar su union, estado funcional y eficacia.

71  Ensayo de inhibicion competitiva utilizando [I'**]-NDP-a-MSH.
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Se realizé un ensayo de inhibicién de union competiti\}a para los péptidos
ejemplificados de acuerdo con la invencién utilizando homogenados de membrana
preparados a partir de células HEK-293 que expresan hMC4-R, hMC3-R o hMC5-R
recombinante y a partir de células de melanoma de raton B-16 (que contenian MC1-R
endoégeno). En algunos casos se emplearon células HEK-293 que expresan hMC1-R
reccombinante. Los ensayos se llevaron a cabo en placas de filtracion de 96 pocillos GF/B
Millipore Multiscreen (MAFB NOB10) recubiertas previamente con albiimina de suero
bovino al 0,5% (Fraccion V). Los homogenados de membrana se incubaron con [I'%°]-
NDP-a-MSI1 0,2nM (para hMC4-R), 0,4 nM (para MC3-R y MC3-R) 0 0,1 nM (para
MCI-R de B16 dc ratén o hMC1-R) (Perkin Elmer) y concentraciones cn aumento de
péptidos de prueba de la presente invencidn en solucion amortiguadora que contenia
solucién amortiguadora de HEPES 25 mM (pll 7,5) con NaCl 100 mM, CaCl; 2 mM,
MgCl; 2 mM, 1,10-fenantrolina 0,3 mM y albimina de suero bovino al 0,2%. Luego de la
incubacion durante 60 minutos a 37°C, la mezcla de ensayo se filtrd y las membranas sc
lavaron tres veccs con solucién amortiguadora helada. Los filtros se secaron y contaron en
un contador gamma para detectar la radioactividad unida. La unién no especifica se midio
mediante la inhibicién de la unién de [1'°*]-NDP-a-MSI! en presencia de NDP-o-MSI] |
#M. La unién especifica maxima (100%) se definié como la diferencia en radiactividad
{cpm) unida a membranas celulares en aﬁscncia y presencia de NDP-g-MSH | uM. La
radiactividad (cpm) obtenida en presencia de péptidos de prueba se normalizé con respecto
al 100% dc unidn especifica para determinar la inhibicidn porcentual de la unién de [1'25]-
NDP-a-MSH. Cada ensayo sc llevo a cabo por triplicado y se describen los valores medios
reales, reportandosc los resullados menores que 0% como 0%. Los valores de Ki para los
péptidos de prueba dc la presente invencién se determinaron utilizando el programa
informatico de ajuste a la curva Graph-Pad Prism®. Los resultados de este ensayo se
presentan cn la presente (ver 6.1). Para algunos péptidos se presenta un valor medio de mas
de dos valores.

7.2 Ensayo de actividad agonista.

La acurnulacion de cAMP intracelular sc examiné como medida de la capacidad de
los péptidos de la presente invencién de provocar una respucsta funcional en células HEK-
293 que expresan MC4-R. Se despegaron células HEK-293 confluentes que expresaban

hMC4-R recombinantie de placas de culiivo celular mediante incubacion en solucion
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amortiguadora de disociacion de células sin enzimas, Las células dispersadas sc
suspendicron cn solucion salina equilibrada de Earle que contenia HEPES 10 mM (pH
7.5), MgCl; 1 mM, glutamina 1mM, albimina al 0,5% y 3-isobutil-1-metil-xantina
(IBMX) 0,3 mM, un inhibidor de fosfodiesterasa. Las células se colocaron ¢cn placas de 96
pocillos con una densidad de 0,5 x 10° células por pocillo y se incubaron previamente
durante 10 minutos. Las células se expusicron durante 15 minutos a 37°C a péptidos de la
presente invencidn disueltos en DMSO (concentracion final de DMSO de 1%) cn un rango
de concentracion de 0,05 - 5000 nM en un volumen de ensayo total de 200 pl.. Se utilizo
NDP-a-MSH como agonista de referencia. Los niveles de cAMP se determinaron mediante
un sistema de ensavyo en bhase a células de cAMP HTRF® de Cisbio Bioassays que
utilizaba anti-cAMP etiquetado con criptato y cAMP etiquetado con d2, y las placas se
leyeron en un lector de placas Victor de Perkin-Elmer a 665 y 620nM. El andlisis de datos
se 1levo a cabo mediante andlisis de regresion no lineal con el programa informatico
Graph-Pad Prism®. Las eficacias maximas de los péptidos de prueba de la presente
invencidn se compararon con las de las alcanzados por el agonista de melanocortina de
referencia NDP-a-MSH, utilizado como patrdn agonista completo en este contexto.

7.3 Ensayo funcional de hMC4-R dc alta y baja densidad.

Se utiliz6 una linea de células HEK293 t1 amfectada con MC4-R humano (Palatin
Technologies, EE.UU., con licencia de la Umvemdad de Michigan). El MC4-R humano se¢
introdujo en HEEK293 mediante cl sistema T-REx™ de Invitrogen. El sistema T-REx™
emplea un sistema de expresion de mamiferos regulado por tetraciclina que utiliza
elementos reguladores del operdn de resistencia a tetraciclina (Tet) codificado por Tn/0 de
E. coli. Mediantc el uso del sistema T-REx™, la expresion del gen de interés, el gen MC4-
R humano, s¢ reprime en ausencia de tetraciclina o doxiciclina y se induce en presencia de
tetraciclina o doxiciclina (ver el manual del sistema T-REx™ publicado por Invitrogen).

Se cultivaron células HEK293-T-REx-MC4-R ecn DMEM (Gibeo 11965),
complementado con L-Glutamina (Gibco 25630), suero fetal bovino al 10% (FBS), 200
pg/mL de Zeocina (Invitrogen 46-0072) y 6 pg/n.ﬂ; de Blasticidina (Invitrogen 46-1120)
en 5% de CO, y 95% de humedad a 37°C. Sc i.ﬁc_hbaron matraces T-150 de células con una
confluencia del 75% con dos concentraciones de doxiciclina (0,1 ng/mL para proporcionar
un sistema de hbMC4-R de baja densidad y 10 ng/mL para proporcionar un sistema de

hMC4-R de alta densidad) en 5% de CO;z a 37°_C durante 16-18 horas para inducir la
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expresion de MC4-R. En el dia del ensayo las células sc lavaron con PBS (Gibéo 14190) v
se cosecharon utilizando solucién amortiguadora de disociacion celular (Gibco 13150-
016), luego se centrifugaron y resuspendieron cn selucién salina equilibrada dé Hanks
(+Ca, +Mg) (Gibco 14025), 4cido 4-(2-hidroxictil)-1-pipcrazinactancsulfénico (HEPES)
10 mM (pH 7,4) (S7n igma 110887), L-Glutamina ImM (Gibco 25030), 1 mg/mL de
albiimina de suero bovino (BSA) (Sigma A3311) y 3-isobutil-1-metil-xantina (IBMX) 0,3
mM. Las células lucgo sc contaron y se ajusté cl volumen a 2,5 x 10° células por ml.

Luego las células se dispensaron en placas de 96 pociilos (BD 353916) en 198 nl.
(aproximadamente 5 x 10%) células/pocillo y se incubaron durante 10 minutos a 37°C. El
compuesio a evaluar se diluyé con DMSO hasta una concentracion final de 1 mM. La
dilucién en serie se prepar¢ en tiras de tubo de biblioteca de 12 pocillos removibles de
polipropileno (VWR cat No. 83009-68‘2). Se pipetéaron 120 ul. del compuesto
concentrado 1 mM en la segunda columna de la placa. Utilizando el manipulador de
liquidos Janus, el compuesto sc diluyé en serics 1:10 (25 uL de compuesto + 225 pL de
DMSO) hasta un total de 9 concentraciones (que representaban concentraciones de cnsayo
finales de 107 a 107" M).

Sc agregaron 2 pL de la Hormona Estimuladora dc |Nle®, D-Phe’}-alfa-Melanocito
{(NDP-0-MSH) estandar o compuesto a la placa de 96 pocillos utilizando el sistema
robdtico Janus. Todas las muestras de ensayo se realizaron por duplicado (es decir, cada
mucstra se cncontraba en dos placas con bajo dox y dos placas con alto dox,
respectivamente). Las placas se agitaron suavementc y se incubaron durante 15 minutos a
37°C. La rcaccion se detuvo mediante la adicidn de 15 pl. de solucion amortiguadora de
lisis por pocillo y las placas se agitaron durante 30 minutos a temperatura ambicnte.

La estimulacién con agonistas del MC4-R activa la adenilato ciclasa, que es una
enzima que cataliza la formacton de adenosina monofosfato 37,5 -ciclica (cAMP) a partir
de la adenosina trifosfato (ATP). De cste modo, la estimulacion con agonista del MC4-R
aumenta los niveles dec cAMP. Los niveles de cAMP se midieron con el kit cAMP dynamic
2 HTRF (CisBio cat No. 62AMA4PEC; ver manual publicado por CisBio). Los niveles de
cAMP se normalizaron con respecto a los testigos de la placa (1% DMSO para (0%, NDP-
a-MST1 400 nM para 100%) y una curva de calibracion cn ¢l rango de cAMP 712 nM a
0,04 nM (basicamente como se describe en el kit HTRFE de CisBio). Las placas se

incubaron en un agilador a temperatura ambiente durante 1 hora y se leyeron en la lectora
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de placas Victor de Perkin-Elmer a 665 y 620 nm. Luego se calcuiaron las relaciones de
fluorescencia como se describe en ¢l kit HTRF de CisBio y se utilizo ¢l programa
informatico GraphPad Prism para representar graficamente el cambio de los valores
porcentuales de fluorescencia con respecto a la concentracién de cAMP utilizando la
pendiente variable de la curva dosis-respucsta y, en base a las concentraciones de cAMP
calculadas, para determinar los valores de CEgy 'y la activacion porcentual. Los resultados
de este ensayo se presentan en la presente (ver 8.0).

7.4  Cambio en la ingesta de alimentos y peso corporal,

Il cambio en la ingesta de alimentos y en el peso corporal sc evalud para péptidos
seleccionados administrados mediante myeccion subcutdnea. Se obtuvieron ratas macho
Sprague-Dawley de Hilitop Lab Animals, Inc. (Scottdale, PA). Los animales se albergaron
individualmentc en jaulas colgantes de policstireno convencionales en un ciclo de
luz/oscuridad de 12 horas. Se proporciono agua y alimento granulade (ProLab RMH 2500,
W.F. Fisher & Son Inc.) ad libitum. 1.as ralas sc dosificaron subcutaneamente con vehiculo
(3,2% manitol/solucion amortiguadora Tris S0mM) o péptidos seleccionados (1,0 mg/kg).
Se determinaron los cambios en la ingesta de alimentos para los periodos de 4 y 24 horas
luego de la dosificacion y los cambios en el pcsb corporal para ¢l periodo de 24 horas
posterior a la dosificacidn. También se midieron los cambios en el peso corporal y la
ingesta de alimentos para los periodos de 48 horas y 72 horas luego dc la dosificacion para
determinar la reversion de los cambios en los efectos del peso corporal y la ingesta de
alimentos a miveles basc (ho se muestra).

Los resultados de ingesta de alimentos (IA, 0-4 h y 0-24 h) y peso corporal (PC, 0-
24 h) de los estudios con 1,0 mg/kg subcutaneamente de los Ejemplos 43, 46 y 67 y los
correspondientes testigos con vehiculo realizados en paralelo se muestran cn la Tabla 2 a

continuacion, expresados como promedios £ EEM (n=8-10).

Tabla 2
Expcrimento | Tratamiento Dosis n | 1A 0-4h(g) |IA 0-24h(g) | Cambio PC
(mglkg, 1 0-24h (g)
5.c.)
1 Vehiculo 101 10,53+0,78 | 27,75+ 1,00 | 1,49+0,18
1 Ej de Ref 2 1,0 10| 4,41 £0,48 |20,84+1,01 |-0,38+0,46
1 IZj 43 1,0 1016,8540,55 {24,44+0,85 10,45%:0,35
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Vehiculo 8 17,09+039 |27.46%1,16 | 1,96%0,55
Ij de Ref2 1,0 8 |2.80+£027 |21,81+1,04 |0,85%045
Lj 46 1,0 8 [3,71+0,68 |20,56+1,14 | -029+0,55
Vehiculo 8§ |7.76+0,53 |2571+025 |225%0,50
Ij de Ref2 1,0 8 [3,17+£042 [19,98£0,60 |-0,27+ 048
1ij 67 10 8 |4.20+0,66 |21,51+1,27 |-0,05+0,39

7.5 Induccion de ercceidn pencana,

I.a capacidad dc los péptidos de la presente invencién de inducir ta ercccion peneana
(EP) en ratas macho se evalué con péptidos scleccionados. Se mantuvieron ratas macho
Sprague-Dawley que pesaban 250-300 g en un ciclo de luz/oscuridad de 12 horas con
alimento y agua ad libitum. Todos los estudios de comportamiento sc realizaron entre las 9
a.m. y las 4 p.m. Se administraron péptidos a grupos de 6-8 ratas con una variedad dec dosis
via inycecion subcutanea. Inmediatamente después del tratamicnto las ratas se colocaron
en jaulas de poliestireno individuales (27 cm de longitud, 16 cm de ancho y 25 ¢m de alto)
para observar su comportamiento, tipicamente mediante monitorco remoto por video
(sistcma de prabacion de video digital de alta velocidad EVS-DSX-16000DVD-H con
camaras CCD, Epic Systems Inc., St. Louis, MO, EE.UU.) con posterior puntuacién fucra
de linca cicga de los registros de video. Las ratas se observaron durante una hota y se
registré el nimero de bostezos, acicalamientos y EP cn intervalos de 10 minutos.

Los resultados de las EP de estudios con 1,0-3,0 mg/kg subcutdneamente de los
Ejemplos 43, 46 y 67, junto con el £j. de Ref. 2, se muestran en la Tabla 3 que figura a
conlinuacion, expresados como el nimero total de EP/rata, promedio £ EEM (n=7-11) y el
numero de ratas/grupo que mosiraron al menos una ercceion durante el periodo del estudio
(% individuos con respuesta al tratamicnto). Sc realizaron testigos con vehiculo

correspondicntes (3,2% manitol/solucién amortiguadora de Tris 50mM) en paralclo.

Tabla 3
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Tratamiento | Dosis {mg/kg, n | Numecro total de EP/rata 0- % individuos con
5.c.) 1h respuesta
Vehiculo E T 1.0+027 64
Ref Ej 2 3,0 7 "; 6,0 + 0,44 100
Fj 43 1.0 7 T1.7%0,36 29
3,0 7 6.0%0,76 700
Ej 46 1,0 7 .‘:'1’9 + 1,1 100
3,0 7 VSN 86
Ej 67 1,0 7 23+042 80
3,0 7 3,3£1,0 100
8.0 Resultados del ensayo funcional de hMC4-R de alila y baja densidad

Los péptidos cjemplificados se evaluaron utilizando el ensayo funcional de hMC4-R

de alta y baja densidad como se describid en la Seccion 7.3 precedente y los resultados se

muestran en la Tabla 4 a continuacién. La Tabla 4 incluye tanto valores de un unico punto

como valores promedio.

Tabla 4
0,1 ng/ml. doxiciclina 10 ng/mL doxiciclina
Compuesto . A'ctivid'a(i ] _ A’cti‘vida((l)
CEs5 (nM) intrinseca (%) CEzp (nM) intrinscca (%)

Ejemplo 1 0,34 91 0,045 96

Ejempio 2 0,56 36 0,095 99

Fiemplo 3 0,07 28 0,16 100

Ejemplo 4 - 11 0,245 100

Ejemplo 5 - 5 0,38 92

Ejemplo 6 37 29 2 100

Ejemplo 7 0.3 48 0,135 100

Ejemplo 8 48 71 0,55 87

Ejemplo 9 0,09 91 0,035 89

Ejemplo 10 0,45 77 0,17 94

Ejemplo 11 0,065 83 0,06 90

Ejemplo 12 34 64 0,5 97
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0,1 ng/ml. doxiciclina

10 ng/mL doxiciclina

Compuesto i . A'ctividad . AFtividad
so (nM) intrinscea (%) CEs) (nM) intrinseca (%)
Ejemplo 13 0,125 85 0,06 96
Ejemplo 14 8 16 0,4 93
Ejemplo 15 0,165 16 0,2 90
Ejemplo 16 0,15 28 0,16 97
Ejemplo 17 0,95 64 0,12 95
Ejemplo 18 0,14 83 0,085 97
Ejemplo 19 0,42 35 0,22 97
Ejemplo 20 - 0,3 0,75 53
Ejemplo 21 - 8 0,5 97
Ejemplo 22 3 78 0,2 93
Ejemplo 23 2 17 0,55 95
Ejemplo 24 0,7 15 0,45 99
LEjemplo 25 75 23 2 94
Ejemplo 26 0,125 74 0,12 90
Ejemplo 27 0,7 37 0,33 97
Ejemplo 28 29 35 0,6 94
Ejemplo 29 3 14 0,8 100
Ejemplo 30 - 2 25 9
Ejemplo 31 7 33 0,313 98
“Ejemplo 32 i8 34 0,543 96
Ejemplo 33 1 41 0,153 98
Ejemplo 34 1 79 0,137 97
Ejemplo 35 - 6 1 84
Ejemplo 36 - 8 I 89
Ejemplo 37 - 6 0,55 90
Ejemplo 38 2 31 0,258 97
Ejemplo 39 - 4 i 79
Ejemplo 40 - 8 0,5 93
Ejemplo 41 - 3 0.8 84
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0,1 ng/mL doxiciclina

10 ng/mL doxiciclina

Compuesto . A'ctivida(i ) ' Af:tividati
CEso (nM) intrinseca (%) CEs (nM) intrinscca (%)

Ejemplo 42 - 9 0,5 84
Ejemplo 43 i 43 0,177 100
Ejemplo 44 11 22 0,617 99
Ejemplo 45 - 12 0,45 87
Ejemplo 46 0,666 40 0.173 97
Ejemplo 47 0,31 36 0,373 100
Ejemplo 48 - ) 4 93
Ejemplo 49 2 74 0,235 93
Ejemplo 50 0,21 94 0,085 94
Ejemplo 51 0,64 22 0,4 95
Ejemplo 52 0,325 31 0,2 99
Ejemplo 53 0,13 86 0,13 90
Ejemplo 54 0,075 56 0,075 92
Ejemplo 55 10 28 0,8 o8
Ejemplo 56 5 41 0,3 98
Ejemplo 57 0,25 89 0,095 100
Ejempio 58 5 67 0,25 100
Ejemplo 59 0,6 %0 0,1 98
Ejemplo 60 0,45 62 0,14 95
Ejemplo 61 - 6 0,95 89
Ejemplo 62 16 23 0,47 84
Ejemplo 63 0,37 30 0,157 93
Ejemplo 64 1 57 0,08 %0
Ejemplo 65 1 58 0,085 93
Ejemplo 66 5 32 0,265 88
Ejempio 67 ] 38 0,14 99
Ejemplo 68 0,85 55 0,075 91
Ejemplo 69 0,25 76 0,095 92
Ejemplo 70 0,4 64 0,1 91




103759

132

0,1 ng/mL doxiciclina

10 ng/ml. doxiciclina

Compuesto o . Alctivida(:‘ ] _ A’ctividad .
s0 (nM) intrinseca (%) CEsp (nM) intrinseca (%)
Ejemplo 71 1 86 0,085 91
Ejemplo 72 3 11 0,35 84
Ejemplo 73 0,587 86 0,068 102
Ejemplo 74 0,943 68 0,11 100
Fjemplo 75 0,65 43 0,125 87
Ejemplo 76 3 53 0,135 85
 Ejemplo 77 3 34 0,155 80
Ejemplo 78 2 48 0,2 89
Ejcmplo 79 4 48 0,2 85
Fjemplo 80 6 13 0,65 86
Ejemplo 81 4 23 0,45 85
Ejemplo 82 2 79 0,095 95
Ejemplo 83 0,75 78 0,075 94
Ejemplo 84 0,633 78 0,09 97
Ejemplo 85 15 36 0,707 94
Ejemplo 86 9 36 0,483 96
Ejemplo 87 1 64 0,065 100
Ejemplo 88 3 135 0,35 8%
Ejemplo 89 6 17 87
Ejemplo 90 4 31 0,283 96
Ejemplo 91 1 18 0,265 96
Ejemplo 92 0,1 81 0,04 89
Ejemplo 93 0,3 44 0,17 97
Ejemplo 94 0,24 32 0,09 92
Ejemplo 95 1 42 0,125 100
Ejemplo 96 2 24 0,235 100
Ejemplo 97 0,8 49 0,1 100
Ejemplo 98 0,45 47 0,14 100
Ejemplo 99 0,7 32 0,14 94
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0,1 ng/ml. doxiciclina

10 ng/mL. doxiciclina

Compuesto ‘ AFtividad _ A’ctividad
CEsp (nM) intrinscca (%) CEgo (nM) intrinseca (%)

Ejemplo 100 6 27 0,27 93

Eiemplo 101 0,95 36 0,14 93

Ejempla 102 18 30 0,725 97

Ejemplo 103 1 32 0,13 100

Ejemplo 104 191 16 10 100

Ejemplo 105 3 35 0,15 94

Ejemplo 106 3 113 77

Ejemplo 107 4 64

Ejemplo 108 3 9 59

Ejemplo 109 2 269 69
Ejemplo.110 | 0.6 84 0.06 105
Ejemplo111 0,575 81 0,053 104

Ejemplo 112 | 0,39 83 0,07 101

Ejemplo 113 0,72 80 0,065 100

Ejemplo 114 1 73 0,185 117

Ejemplo 115 | 0.8 54 0,17 108

Ejemplo 116 0,68 77 0,095 104

Ejemplo 117 I 50 0,18 112

Sc cree que los péptidos de la invencién que exhiben una actividad intrinseca igual

o mayor que aproximadamente 0,1 (10%), tal como mayor que 0,2 (20%) o mayor que

aproximadamente 0,3 (30%) o mayor que aproximadamente 0,4 (40%) o mayor que

aproximadamente 0,5 (50%) o mayor que aproximadamente 0,6 (60%) %) o mayor que

aproximadamente 0,7 (70%), 0 mayor que aproximadamente 0,8 (80%), o mayor quc

aproximadamente 0,9 (90%), o igual o mayor que aproximadamente 1,0 (100%), en cl

sistema de hMC4-R de alta densidad descrito anteriormente (es decir, células

HEK293TRexMC4R tratadas con 10 ng/ml de doxiciclina), en basc a la estimulacion

méxima de adenilil ciclasa alcanzable por el compuesto en el mismo sistema de hMC4-R

de alta densidad en donde la estimulacién maxima alcanzada por a-MSH o NDP-a-MSH
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sc designa como una actividad intrinseca de 1,0 (100%), proporcionan actividad agonista
{(complcto o parcial) en el receptor de MC4, '

La mayoria de los péptidos dc los Ejemplos que se evaluaron en cl sistema de
hMC4-R de alta densidad descrito antcriormente (cs decir, células HEK293TRexMC4R
tratadas con 10 ng/ml de¢ doxiciclina) proporcionaron valores de ensayo de CEsq para la
produccién de cAMP menores que 0,05 pM, tales como menores que 0,01 uM y en
particular menores que 0,001 pM.

Tal como se ve en la Tabla 4, los péptidos de la invencién pueden carccer de
aclividad intrinscca cn el sistema de hMC4-R de baja densidad y scr agonistas completos
en el sistema de hMC4-R de alta densidad.

Tal como se ve, ademas, en la Tabla 4, los péptidos de la invencién pueden ser
agonistas parciales en el sistema de hMC4-R de baja densidad descrito anteriormentc y scr
agonistas completos en el sistema de hMC4-R de alta densidad descrito anteriormente.

Tal como sé ve, ademas, en la Tabla 4, los péﬁtidos de la invencion pueden ser
agonistas completos tanio en cl sistema de hMC4-R de baja densidad como en el sistema
dc hMC4-R dc alta densidad.

Sin estar sujcto a ninguna tcoria, se cree que los péptidos quc carecen de actividad
intrinseca o que son agonistas parciales en el sistema de hMC4-R de baja densidad descrito
anteriormente (es decir, péptidos que tiencn actividad intrinseca de 0 a 70% en el sistema
dc hMC4-R dc baja densidad) y son agonistas parciales o completos en el sistema de
hMC4-R de alta densidad descrito anteriormente (es decir, péptidos que ticnen actividad
intrinscca igual o supcrior a 10%, o superior a 70%, en cl sistema dc hMC4-R de alta
densidad) no proporcionaran ningun nivel o un nivel reducido de efectos sexuales que
resulten de la activacion del receptor de MC4, por ejemplo, ereccion peneana, en
comparacion con los péptidos que son agonistas completos tanto en el sistema de hMC4-R
dc baja densidad como de alta densidad. Como sc explico anteriormente, estos efectos
scxuales se consideran efectos secundarios indeseados del tratamiento de enfermedades,
trastornos y/o afecciones relacionados con la homeostasis de la energia y el metabolismo,
la ingesta de alimentos y/o el equilibrio de energia y el peso corporal.

Sc cree, por lo tanto, que los péptidos de acuerdo con la invencion poseen
afinidad, eficacia y potencia para con los receptores de MC4 que son Gtiles para el

tratamiento de enfermedades, trastornos y/o afecciones sensibles a la activacion del
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receptor de MC4, en particular enfermedades, trastornos y/o afecciones relacionados con la
homeostasis de la energia y el metabolismo (por ejemplo, la diabetes), relacionados con la
ingesta de alimentos y/o ¢l equilibrio de energia y relacionados con el peso corporal,
incluida la obesidad, ¢l sobrepeso y enfermedades, trastornos y/o afecciones asociados con
la obesidad y/o el sobrepeso, tales como diabetes tipo 2 y sindrome metabolico.

Si bien la invencion se ha descrito en detalle con referencia en particular a estas
realizaciones preferidas, otras realizaciones pueden alcanzar los mismos resultados.
Distintas variaciones y modificaciones de la presente invencion seran evidentes para los

expertos en la técnica v se pretende inchuir todas dichas modificaciones y equivalentes.
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REIVINDICACIONES
1. Un péptido ciclico de Formula (1):
NH
HN—4 o
N
H y—CHa
N
O H
o] NH
R O
2 “\N - R1 w
RS’i\ HN Rs
© H
O NH H
H N 72
N
R
EH AR 0 0
\ | /
R
4b NH
HN;[\
NH, (0
5 o una sal farmacéuticamentc accptable del mismo,
en donde:
R; es -NH-C(=0)- o -C(=0)-NH-; .

R; es -1T1 0 -CH;- y, si R; es -CH;-, forma con R3 un anillo de pirrolidina,
estando ¢l anillo de pirrolidina opcionalmente sustituido por —OH;

10 R3 es -(CHj)s- si R; es -CH;-, y de otro modo R; se selecciona de
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/ffj\l/OH /WN% /f’\)\]/CHa
w z w
CH, 0 , CH,
CH, F;?
) ) :
’ H
2~ TNH

Raa, Rap ¥ Ry se seleccionan cada uno independicntemente de hidrdgeno,
halo, alquilo(C;-Cg)-halo, alquilo(C,-C,g)-dihalo, alquilo(C;-C,¢)-trihalo, alquilo(C;-Cyg),
alcoxi{C;-C,g), alquil(C,-Cip)tio, arilo, anloxi, nitro, nitrilo, sulfonamida, amino, amino
monosustituido, amino disustituido, hidroxi, carboxi o alcoxi-carbonilo, con la condicién
de que al menos uno de Ry, Rap ¥ Rae no sea hidrégeno;

Rs es -OH o -N(Rg)(Ren);

Rsa ¥ Ren son cada uno independientemente H o una cadena de alquilo C, a
C, lineal, ramificada o ciclica;

R7es-H o -C(=0O)-NHy;

w es en cada instancia independientemente 0 a 5;

xeslabj;

veslald;y

7 €s en cada instancia independientemente 1 a 5.

2. El péptido ciclico de la reivindicacidn 1, que es de Formula (11):
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H
0~ "NH

. N

N
Ria Rae 3 o

Rav ?NH
1
HN5<
NH, an

o una sal farmacéuticamente aceptable del mismo.

3. El péptido ciclico de la reivindicacion 1 o la reivindicacién 2, en donde R, ¢s

s -C(=0)-NH-,xes2eyes3.

4, El péptido ciclico de la reivindicacion 1 o la reivindicacion 2, en donde R, ¢s

-NH-C(=0)-,xcs3eyes 2.

10 5. El péptido ciclico de cualquiera de las reivindicaciones 1-4, en donde R; es
H o0 -CHz-y, si Rzes -CH3-, forma con Rj; un anillo de pirrolidina, sustituyéndose
opcionalmente cl anillo de pirrolidina por -OH; y

R3 es -(Cl;3)2- st R; es -CH;-, y de otro modo Rj se selecciona de

NH
__CH3 /k\)z\l\"ﬁ: /(’\)-Z\”/U\NHZ

¥

O
CH
ey, Ao /(/\)\/Sg\\: 3

’ O
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/f\'J)\{/OH WNHQ
w Z
CH3 0 O
6. El péptido ciclico de cualquiera de las reivindicaciones 1-4, en donde R; es

H o -CHj- v, si Ryes -CH;-, forma con R3 un anillo de pirrolidina, sustituyéndose

opcioralmente el anillo de pirrolidina por -OH; y

5 Rz es -{CH;);- s1 R; es -CH;-, y de otro modo Rj se selecciona de
CH,
WNH?
/\/\NHZ /\/\/NHZ o)
H H
/NH2 /\/NYCHS \/‘\/N\’.rNH2
O NH
i 3 -
/CH3
PRI
®]
o Q
10
7. El péptido ciclico de cualquiera de las reivindicaciones 1-4, en donde R; es

H, R; se selecciona de

/\[rNHz \/YNHZ

0 o O
15 8. El péptido ciclico dc cualquicra de las reivindicaciones 1-4, en donde R; es -

CHa- y Ry es ~(CH,),-, formando juntos R; y Ry un anillo de pirrolidina insustituido.

9.  El péptido ciclico de cualquiera de las reivindicaciones 1-8, en donde al

menos uno de Raa, Rap ¥ Ry se sclecciona independientemente de
Cl —QH
——CH, —O0—CH,

2 3
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CH, F
CH, ’ F ,
—NH, NG, | PN

>

10.  El péptido ciclico de cualquiera de las reivindicaciones 1-8, en donde al
menos uno de R4, Rap ¥ Ry sc sclecciona independientemente de hidrégeno, halo,
alquilo(C,-Cjs)-halo, alquilo(C,-Cs)-dihalo, alquilo(C;-Cy4)-trihalo, alquilo{C;-Cy),
alcoxi(C;-Cy), nitro, nitrilo, amino o hidroxi, con la condicién de que al menos uno de Ry,

Rap y Rac no sea hidrogeno.

11.  El péptido ciclico de cualquiera de las reivindicaciones 1-8 en donde Ry, esta

cn la posicion 4 y es -C=N y Ray, y R4, son cada uno H.

12.  El péptido ciclico de cualquiera de las reivindicaciones 1-8 en donde Ry, esta

en la posicion 4 y es -F y Rap ¥ Ry son cada uno 1.

13.  Un péptido ciclico seleccionado de:
Ac-Arg-ciclo{Glu-Asn-D-Phe(4-CN)-Arg-Trp-Ormn)-NH; (SEQ ID NO:48);
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ ID NO:51);
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-F)-Arg-Trp-Om)-NH; (SEQ ID NO:74);
Ac-Arg-ciclo(Glu-Asn-D-Phe(4-CN)-Arg-Trp-Orn)-OH (SEQ ID NO:90),
Ac-Arg-ciclo(Glu-Gin-D-Phe(4-CN)-Arg-Trp-Om)-OH (SEQ ID NO:91);
Ac-Arg-ciclo(Glu-Gln-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:97);
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-CN)-Arg-Trp-Orn)-NH; (SEQ 1D NO:44);
Ac-Arg-ciclo(Glu-Pro-D-Phe(4-F)-Arg-Trp-Orn)-NH, (SEQ 1D NO:72);
Ac-Arg-ciclo{Glu-Pro-D-Phe(4-1)-Arg-Trp-Orn)-OH (SEQ 1D NO:107); o

una sal farmacéuticamente aceptable de cualquicra de los anteriores.

14.  Una composicion farmacéutica que comprende un péptido ciclico o una sal
farmacéuticamente aceptable del mismo de cualquiera de las reivindicaciones 1-13 y un

portador farmacéuticamente aceptable.
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15.  Un péptido de acuerdo con cualquiera de las reivindicacioncs 1-13 para su

utilizacion como medicamento.

16.  Un péptido de acuerdo con cualquiera de las retvindicaciones 1-13 para su
utilizacién cn el tratamiento de enfermedades, trastornos y/o afecciones sensibles a la

activacion del receptor MC4.

17.  Un péptido de acuerdo con cualquicra de las reivindicaciones 1-13 para su
utilizacién en el tratamiento de diabetes; obesidad; sobrepeso; y/o enfermedades, trastornos
y/o afecciones asociados con la obesidad y/o el sobrepeso, incluyendo resistencia a la
insulina; tolerancia a la glucosa alterada; diabetes tipo 2; sindrome mctabdlico;
dislipidemia; hiperlipidemia; hipertension; trastornos cardiacos; trastornos
cardiovasculares; estcatosis hepatica no alcohdlica; trastornos articulatorios; osteoartritis
secundaria; reflujo gastroesofdgico; apnea del suefio; aterocsclerosis; accidente
cerebrovascular; enfermedades macro y microl vasculares; csteatosis; calculos biliares; y

trastornos de la vesicula biliar.

18.  Un método para tratar una enfermedad, trastorno y/o afeccion scnsibie a la
activacion del receptor MC4 que comprende la administracidén de una cantidad
terapéuticamente cfectiva de un péptido de acuerdo con cualquicra de las reivindicaciones

1-13 a un pacicnte que lo necesita.

19.  Un método para tratar diabetes, obesidad, sobrepeso y/o enfermedades,
trastornos y/o afecciones asociados con la obesidad y/o el sobrepeso, incluyendo
resistencia a la insulina; tolerancia a la glucosa alterada; diabetes tipo 2; sindrome
metabélico; dislipidemia; hiperlipidemia; hipertension; trastornos cardiacos; trastornos
cardiovasculares; esteatosis hepatica no alcoholica; trastornos articulatorios; osleoartrilis
secundaria; reflujo gastroesofagico; apnea del suciio; ateroesclerosis; accidente
cerchrovascular; enfermedades macro y micro vasculares; esteatosis; calculos biliares; y

trastornos de la vesicula biliar que comprende la administracién de una cantidad
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terapéuticamente efectiva de un péptido de acuerdo con cualquicra de las reivindicaciones

1-13 a un paciente que lo necesita.

20.  Un método para reducir la ingesta de alimentos, ¢l peso corporal y/o el
aumento del peso corporal que comprende la administracién de una cantidad
farmacolégicamente cfectiva de un péptido de acucrde con cualquicra de las

reivindicaciones 1-13 a un individuo que lo necesita.
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Resumen

La invencion sc refiere a péptidos ciclicos especificos para receptores de

melanocortina de Formula (1)

NH
HzN_< 0
N
H \}c:H3
N
O H
O NH
o
R
Y
R:,/i\ HN o Rs
07 NH H N
H N /
N
R4a Rdco gx\o
Re NH
HN5<

o una sal farmacéuticamente aceptable de los mismos, donde Ry, Rz, R3, Rag, Rap, Rac, Rs, x
¢ v son como se definen en la memoria descriptiva. Estos compuestos son particularmente
utiles en el tratamiento de enfermedades, trastornos y/o afecciones relacionados con la
homeostasis de la energia y el metabolismo (por ejemplo, diabetes), relacionados con la

10 ingesta de alimentos y/o rclacionados con el equilibrio de energia y el peso corporal,
incluidos la obesidad, el sobrepeso y enfermedades, trastornos y/o afecciones asociados

con la obesidad y/o ¢l sobrepeso, tales como la diabetes tipo 2 y el sindrome metabolico.

20



pctse2010050626-seql
SEQUENCE LISTING

<110> AstraZeneca AB

Yang, Wwei

Shi, Yi-Qun

Dodd, John H.
<120> Melanocortin Receptor-specific Peptides
<130> 1006-123

<150> 61/184,932
<151> 2009-06-08

<160> 122

<170> PatentIn version 3.5

<210> 1

<211 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MsH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (1)..(1)
«223> Nle

<220>

<221> MISC_FEATURE

<222> (2)..(7)

<223> cyclic peptide lactam bond

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe

<220>

<221> MOD_RES
<222> (7)..(D)
<Z223> AMIDATION

<400> 1

Xaa AsSp His Xaa Arg Trp Lys
1 5

<210> 2

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-mMsH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>
Pagina 1
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<221> MOD_RES
<222> (1)..(1)
<223> Nle

<220>

<221> MISC_FEATURE

<222> (2..(7)

<223> cyclic peptide lactam bond

<220>
<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe

<400> 2

Xaa ASp His Xaa grg Trp Lys
1

<210> 3

<211> 4

<212> PRT

<213> Artificial sequence
<220>

<223> sSynthetic melanocortin receptor binding core sequence derived
from alpha-MSH

<400> 3

His Phe Arg Trp
1

<210> 4
<211> 13
<212> PRT

<213> Artificial Sequence

<220>
<223> Human alpha-MSH

<220>

<221> MOD_RES
<222> (..
«223> ACETYLATION

<220>

<221> MOD_RES
<222> (13)..(13)
<223> AMIDATION

<400> 4

Ser Tyr Ser Met Glu His Phe Arg Trp Gly Lys Pro val

1 5 10

<210> 5

<211> 13

<212> PRT

<213> Artificial Sequence

<220> )

<223> S¥nthetic melanocortin binding sequence derived from human
alpha-mMSH

<220>

<221> MOD_RES
<222> (1..(D
<223> ACETYLATION

pagina 2



<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

«220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

pctse2010050626—5eq71

MOD_RES
(4.4
Nle

MISC_FEATURE
(..M
D-Phe

MOD_RES
(13)..(13)
AMIDATION

5

&

7

PRT

Artificial Sequence

Synthetic melangcortin bindin
NDP-alpha-MSH

MOD_RES
(D..1D)
ACETYLATION

MISC_FEATURE
(2)..(7)

cyclized

MISC_FEATURE

(3)..03
Dab

MISC_FEATURE

(4)..(H
D-Phe(2-C1)
MOD_RES
(7)..(7)
arn

MOD_RES
(..
AMIDATIGN

6

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210>
<211>
<212>
<213>

<220>
<223>

7

7

PRT

Artificial Sequence

Synthetic melanocortin binding peptide derived from human

NDP-alpha-MSH

Ser Tyr Ser Xaa Glu His Xaa Arg Trp Gly Lys Pro val
5 10

g peptide derived from human
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pctse2010050626-seq]

<220>

<221> MOD_RES
<222> (1..(1)
<223> ACETYLATION

«220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (D..(4)
<223> D-phe(3-C1)

<220>

<221> MOD_RES
<222> (.. (D
<223> 0Orn

<220>

<221> MOD_RES
<222> (D..(7H
<223> AMIDATION

<4Q0> 7

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 8

<211> 7

<212> PRT

<213> aArtificial Ssequence

<220>
<223> Synthetic melanccortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
«222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (..
<223> Dab

<220>

<221> MISC_FEATURE
«222> (4)..(4)
<223> D-Phe(4-CT1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>
<221> MOD_RES
pagina 4
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<222> (7).. (D
<223> AMIDATION
<400> 8

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 9

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
222> (3)..(03)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(2,4-diC1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<?223> AMIDATION
<400> 9

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 10
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(M
<223> cyclized

Pagina S
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<220>
<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-pPhe(3,4-diC1)

<220>

<221> MOD_RES
<222> (7)..(D)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(")
<223> AMIDATION

<400> 10

Arg Glu Xaa Xaa ?rg Trp Xaa
1

<210> 11
<211> 7
<212> PRT

<213> Artificial Sequence

<22(0>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (..
<223> D-Phe(3-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 11

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 12
<211> 7
<212> PRT
Pagina 6
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<213> artificial Seqguence

<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(]
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (.. (4
<223> D-Phe(4-CN)

<220>

<Z221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(D)
<223> AMIDATION
<400> 12

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 13
<211l> 7
<212> PRT

<213> artificial sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATICN

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> «cyclized

<220>

<22]1> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(D
<223> D-Tyr

<220>
<221> MOD_RES
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«222> (7)..(D
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 13

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 14

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<Z221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
«222> (2)..(7)
«223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
«<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4d)
2223> D-Phe(2-F)

<220>

<221> MOD_RES
<222 (7)..(7)
<223> Oorn

<220>

<221> MOD_RES
<222> (7)..(7)
«223> AMIDATION

<400> 14

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 15

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION
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<220>
<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOP_RES
<222 (.. (D)
<223> AMIDATION

<400> 15

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 16

<211> 7

<212> PRT

<213> Artificial Sequence

<220> ‘
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7")
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(D
<223> D-Phe(4-F)

«220>

<221> MOD_RES
<222> (7)..(D)
<223> Qrn

<220>

<221> MOD_RES
<222> (7)..(7)
<Z223> AMIDATION
<400> 16

Arg Glu Xaa Xaa Arg Trp Xaa
1 5
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<210> 17
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222 (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4).. (D
<223> D-Phe(2-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 17

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 18
<211> 7
<212> PRT

<213> aArtificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (.. (D
<223> Dab

<220>
<221> MISC_FEATURE
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<222> (4)..{4)
<223> D-Phe(2-CF3)

<220>

<221> M™MOD_RES
<222> (7)..(N
<223> 0Orn

<220>

<221> MOD_RES
<222> (1)..(7)
<223> AMIDATION

<400> 18

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 19

<211> 7

<212> PRT

<213> Artificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<Z221> MISC_FEATURE
<222 (3)..(3
<223> Dpab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-CF3)

<220>

<221> MOD_RES
<222> (7)..(DH)
<223> 0Orn

<2205

<221> MOD_RES
<222> (7)..(7
<223> AMIDATION

<400> 19

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 20

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH
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<220>
<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<Z221> MISC_FEATURE
<222> (2)..(
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-Me)

<220>

<221> MOD_RES
<222> (.. (N
<223> 0Orn

<220

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 20

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 21

<21l> 7

<212> PRT

<213> Artificial seguence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-aTlpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<22]> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-0OMe)

<220>

<221> MOD_RES
<222> ()..(D
<223> 0Orn

<220>
<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
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<400> 21

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 22

<21l> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,5-diF)

<220>

<221> MOD_RES
<222> ()..(")
<223> O0rn

<220>

<221> MOD_RES
<222> (7)..(]
<223> AMIDATION
<400> 22

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 23

<211> 7

<212> PRT

<213> Artificial sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>
<221> MISC_FEATURE
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<222> (3)..(3)
<223> ©Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-Me)

<220>

<221> MOD_RES
<222> (7)..(D)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 23

Arg GIu Xaa Xaa Arg Trp Xaa
1 5

<210> 24

<211> 7

<212> PRT

<213> aArtificial sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (D..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> «cyclized

«220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-me)

<220>

<221> MOD_RES
<222> ()..(
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 24

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 25

<211> 7

<212> PRT

<213> Artificial Sequence
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<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-mMSH

<220>

<221> MOD_RES
<222> (1)..{L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222 (3)..(3
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4
<223> D-Phe(4-CF3)

<220>

<221> MOD_RES
<222> ()..(N
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 25

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 26

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP~-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3®)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(2,4-diMe)

<220>
<221> MOD_RES
<222> (7).. (D
<223> 0Orn
pagina 15
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<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 26

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 27

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-NO2)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<d400> 27

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 28

<211> 7

<212> PRT :
<213> Artificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>
<221> MISC_FEATURE
_Pagina 16



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

(2)..(7)

cyclized

MISC_FEATURE

(3)..(3)
Cab

MISC_FEATURE
(4)..(4)
D-Phe{3-NO2)

MOD_RES
(72..(7)
orn
MOD_RES
(7)..(7N
AMIDATION
28

Arg Glu Xaa Xaa Arg Trp Xaa
5

29

7

PRT

Artificial Sequence

Synthetic melanocortin binding peptide derived from human

NDP-alpha-mMsSH

MOD_RES
(1)..(D
ACETYLATION

MISC_FEATURE
(2)..(D

cyclized

MISC_FEATURE
(3)..(
Dab

MISC_FEATURE
(4).. (4
D-Phe(4-N0O2)

MOD_RES
(7. (7N
orn
MOD_RES
(7)..(7)
AMIDATION
29

Arg Glu xaa Xaa Arg Trp Xaa
5

pctse2010050626-seq]
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<210> 30
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
«222> (2)..(7)
<223> «cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (.. (4

<223> D-Phe(3,4-di0me)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 30

Arg Glu Xaa xaa Arg Trp Xaa
1 5

<210> 31

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<Z221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3
<223> Dab

<220>
<221> MISC_FEATURE
<222> (4)..(4
<223> D-phe(3,4-diF)
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<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 31

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 32
<211> 7
<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
«222> (..
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,4,5-triF)

<220>

<221> MQOD_RES
«222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 32

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 33

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>
<221> MOD_RES
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<222> (1)..{(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> «cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4).. (D
<223> D-Phe(4-NHZ)

<220>

<221> MOD_RES
<222> (7)..(7)
«223> 0Orn

<220>

<221> MOD_RES
<222 (7)..(7)
<223> AMIDATION

<400> 33

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 34

<211> 7

<212> PRT

«213> Artificial Sequence

<220>
«223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (L)..(1D
<223> ACETYLATION

<220>

<22]1> MISC_FEATURE
<222> (2)..(7)
<223> «cyclized

<220>

<?221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-pPh)

<220>

<221> MOD_RES
<222> (7).. (7
<223> Orn

<220>

<221> MQOD_RES
<222> (D..(7)
<223> AMIDATION

<400> 34
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Arg Glu Xaa Xaa Arg Trp Xaa
5

1

<210> 35
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-tBu)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 35

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 36

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

«<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cycliized

<220>
«221> MISC_FEATURE
<222> (4)..(4)
<223> D-pPhe(2-C1)
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<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (D)..(D
<223> AMIDATION

<400> 36

Arg Glu Ser Xaa Arg Trp Xaa
1 5

<210> 37

<211l> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MsSH

<220>

<221> MOD_RES
<222> (1>..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..{4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 37

Arg Glu Thr Xaa Arg Trp Xaa
1 5

<210> 38

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>
<221> MISC_FEATURE
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<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Hyp

<220>

<221> MISC_FEATURE
<222> (4).. (4
<223> D-pPhe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(")
<223> QOrn

<220>

<221> MOD_RES
<222> (.. (D
<223> AMIDATION

<400> 38

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 39

<Z211> 7

<212> PRT

<213> Artificial sSequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
: NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-pPhe(2-C1)

<220>

<221> MOD_RES
<222> (). (D
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 39

Arg Glu Gln Xaa Arg Trp xaa
1 5

<210> 40
<211> 7
<212> PRT

<213> Artificial sequence
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<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 40

Arg Glu Ser Xaa Arg Trp Xaa
1 5

<210> 41

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..{(4)
<223> D-Phe(3-c1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> ()..(D
«223> AMIDATION

<400> 41

Arg Glu Thr xaa Arg Trp Xaa
1 5
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<210> 42
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (L..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Hyp

<220>

<221> MISC_FEATURE
<222> (4).. (D)
<223> 0D-pPhe(3-c1)

<220>

<221> MOD_RES
<222 (7)..(7)
<223> Qrn

<220>

<221> MOD_RES
222> (7).. (D)
<223> AMIDATION

<400> 42

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 43

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4).. (D
<223> D-pPhe(3-C1)

<220>
<221> MOD_RES
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<222> ()..(D)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<40{0> 43

Arg Glu Gln Xaa Arg Trp Xaa
1 5

<210> 44
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (D..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

«221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)Y..(H
<223> AMIDATION

<400> 44

Arg Glu Pro Xaa Arg Trp Xaa
1 5

<210> 45
<211> 7
<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<Z220>

<221> MOD_RES
<222> (L..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

Pagina 26



pctsel2010050626-seql
<220>
<221> MISC_FEATURE
<222> (3)..(3)
<223> Hyp

<220>

<221> MISC_FEATURE
<222> (4)..(D)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222 (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 45

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 46
<21ll> 7
<Z212> PRT

<213> Artificial sequence

<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4.4
<223> D-Phe{4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

220>

<221> MOD_RES
<222> (.. (DH
<223> AMIDATION
<400> 46

Arg Glu Ala Xaa Arg Trp Xaa
1 5

<210> 47

<211> 7

<212> PRT

«213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH
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<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<2Z21> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 47

Arg Glu val Xaa Arg Trp Xaa
1 5

<210> 48
<211 7
<212> PRT

<213> Artificial Seguence

<220>
<223> sSynthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7
<Z223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
«223> AMIDATION

<400> 48
Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 49
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<Z211> 7

<212> PRT

<213> Artificial sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7).. ()
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(D
<223> AMIDATION
<400> 49

Arg Glu Thr Xaa Arg Trp Xaa
1 5

<210> 50

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-atpha-mMsH

<220>

<221> MOD_RES
<222> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(D
<223> orn

<220>

<221> MOD_RES
<222> (1)..(7)
<223> AMIDATION
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<400> 50

Arg Glu Ser Xaa Arg Trp Xaa
1 S

«210> 51

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic melanocortin binding peptide derived from human

NDP-alpha-MSH

<Z220>

<221> MOD_RES
222> (1)..(1D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(D)
<223> 0Orn

<220>

<221> MOD_RES
<222> (.. (7)
<223> AMIDATION

<400> 51

Arg Glu Glin Xaa Arg Trp Xaa
1 5

<210> 52

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH ‘

<220>

<Z221> MOD_RES
<222 (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(M
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3
<223> Ser(Bzl)

«220>
<221> MISC_FEATURE
<222> (4)..(4)
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<223> D-Phe(2-C1)

<220

<221> MOD_RES
<222> (7)..(7)
<223> oOrn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 52

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 53

<211> 8

<212> PRT

«213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(8)
<223> cyclized

<220>

<221> MISC_FEATURE
<222 (3)..(3)

<223> Phe(3-C{=0)-NH2)

<220>

<221> MISC_FEATURE
<222> (4. . (4D
<223> D-phe(2-C1)

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> D-Phe

<220>

<221> MOD_RES
<222> (8)..(8)
<223> oOrn

<220>

<221> MOD_RES
222> (8)..(8)
<223> AMIDATION

<400> 53

Arg Glu Xaa Xaa Xaa Arg Trp Xaa
1 5

<210> 54

<211> 7

<212> PRT .

<213> Artificial sequence
<220>
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<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (D..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7
<223> cyclized

<220>

<221> MOD_RES
«222> (3)..(3
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (4)..{4)
<223> D-pPhe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<400> 54

Arg Glu Xaa xXaa Arg Trp Xaa
1 5

<210> 55
<211> 7
<212> PRT

<213> Artificial Sequence

«220>
<223> synthetic melanocortin binding peptide derived from human

NOP-alpha-MSH

<220>

<221> MOD_RES
<222> (L)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(1D)
<223> D-Arg

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
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<4Q0> 55

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> 56

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D)
<223> ACETYLATION

<220

<221> MISC_FEATURE
<222> (1)..(L
<223> D-Arg

<220>

<221> MOD_RES
<222> (D). . (D)
<223> Orn

<220>

<221> MISC_FEATURE
«222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (A)..(4)
<223> D-Phe(3-C1)

<220>

«Z221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 56

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> §7
<21l> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-a'tpha-MSH

<220>

«<221> MOD_RES
«222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222>  (1)..(D)
<223> D-Arg

<220>
<221> MOD_RES
<222> (2)..(2)
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<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 57

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> 58

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<2Z23> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (L)..(1)
<223> D-Arg

<220>

<221> MOD_RES
<222 (2)..(2)
<223> orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(48)
<223> D-Phe(2-¥)

<220>

<221> MOD_RES
<222> (7)..(7
<223> AMIDATION

<400> 58

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> 59

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
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<223> Synthetic melanocortin binding peptide derived from human
NDP-3lpha-MsH

<220>

<221> MOD_RES
<222> (1)..{D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(1)
<223> D-Arg

<220>

<221> MOD_RES
<222> (2)..(D
<223> Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,4-diF)

<220>

<221> MODD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 59

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> 60

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
«223> cyclized

<220>

<221> MOD_RES
<222> (3)..(3)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> orn
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<400> 60

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 61

<21l> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanccortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab(Acetyl)

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> o0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<4Q0> 61

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 62
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<2205

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (..
<223> D-Arg

<220>
«221> MOD_RES
<222> (2)..(2)
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<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4).. (D
<223> D-phe(4-F)

<220>

<221> MOD_RES
<222> (7)..(N
<223> AMIDATION

<400> 62

Xaa Xaa His Xaa Arg Trp Glu
1 5

<210> 63

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cycltized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-F)

<220>

<221> MOD_RES
<222> (7)..(N)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 63

Arg Glu Ser Xaa Arg Trp Xaa
1 5

<210> 64

<211> 7

<212> PRT

<213> Artificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>
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<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> oOrn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 64

Arg Glu Gln Xaa Arg Trp Xaa
1 5

<210> 65

«211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> sSynthetic melanccortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220

221> MISC_FEATURE
<222> (3)..(3)
<223> Hyp

<220>

<221> MISC_FEATURE
«222> {4)..(4)
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<Z221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 65

Arg Glu Xaa Xaa Arg Trp Xaa
1 5
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<210> 66

<211 7

<212> PRT

<213> artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (..
<223> Dap

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-C1)

<220>

<221> MOD_RES
<222> (7)..(D
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(D
<223> AMIDATION
<400> 66

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 67

<211> 7

<212> PRT

<213> Artificial Ssequence
<220>

<223> sSynthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1D..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dap

<220>
<221> MISC_FEATURE
<222> (4)..(4)
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<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (73..(7)
<223> 0Orn

<«220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 67

Arg Glu Xaa Xaa grg Trp Xaa
1

<210> 68

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic melanocortin binding peptide derived from human
NDOP-alpha-mMSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (23..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Thr(Bzl)

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 68

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 69

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>
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<221> MOD_RES
<222> (1..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Hyp

<220>

<221> MISC_FEATURE
<222> (4)..(d
<223> D-Phe(2-F)

<220>

<221> MOD_RES
<222> (73..(D
<223> oOrn

<220>

<221> MOD_RES
<222> (7).. (D)
<223> AMIDATION

<400> 69

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 70

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..()
<223> cyclized

<220>

<221> MISC_FEATURE
<222 (4)..(4)
<223> D-phe{4-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 70

Arg Glu Ser Xaa Arg Trp Xaa
1 5
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<210> 71
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221l> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-F)

<220>

<221> MWMDD_RES
<222> (7)..(7)
<223> 0rn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 71

Arg Glu Pro Xaa Arg Trp Xaa
1 5

<210> 72

<21l> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (D..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-F)

«220>

<221> MOD_RES
<222> (.. (7)
<223> Orn

<220>
<221> MOD_RES
<222> (@)..(7)
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<223> AMIDATION

<400> 72

Arg Glu Pro Xaa Arg Trp Xaa
1 5

<210> 73

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..{1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Met(02)

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 73

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 74

<211l> 7

<212> PRT

<213> artificial Ssequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<2Z22> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>
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<221> MISC_FEATURE
<222 (D..(4D)
<223> D-Phe(4-F)

<220>

<2?21> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 74

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 75

<211> 7

<Z212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
«222> (1)..(1)
<223> ACETYLATION

<220>

<Z221> MOD_RES
<222 (2)..(2)
<223> 0rn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>
<221> MISC_FEATURE
222> (4)..(4)
<223> D-Phe(4-F)

«220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 75

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 76
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
€223> Synthetic melanocortin binding peptide derived from human
NDP-atpha-MSH .

<220>
<221> MOD_RES
<222> (1..(D
<223> ACETYLATION
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

pctse2010050626-seqg]

MOD_RES
(2)..(2)
orn

MISC_FEATURE
(2)..(7
cyclized

MISC_FEATURE

(4)..(4)
B-Phe(2-F)

MOD_RES
(7)..(7)
AMIDATION

76

Arg Xaa Asn Xaa Arg Trp Glu
5

77

7

PRT

Artificial seguence

Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

MOD_RES
(D..(MW
ACETYLATION

MOD_RES
(2).. (D)

orn

MISC_FEATURE
(2)..(7D

cyclized

MISC_FEATURE
(4)..(4)
D-Phe (3-Me)

MOD_RES
(7)..(7)
AMIDATION

77

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210>
<Z211>
<212>
<213>

<220>
<223>

78

7

PRT

artificial Ssequence

Synthetic melanocortin binding peptide derived from human
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NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (L)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4D)
<223> D-Phe(2-Me)

<220>

<221> MOD_RES
<222> (7)..(?)
<223> 0Orn

<220>

<221> MOD_RES
<222> (.. (7)
<223> AMIDATION

<400> 78

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 79

<211l> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0rn

<220>

<221> MISC_FEATURE
<222> (2)..(D
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-pPhe(2-Me)

<220>

<221> MOD_RES
<222> (D..(D)
<223> AMIDATION
<400> 79

Arg Xaa Asn Xaa Arg Trp Glu
1 5
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<210> 80

<211 7

«<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<Z223> Orn

<220>

<221> MISC_FEATURE
<222> (23..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,4-diF)

<220>

<221> MOD_RES
<222> (7)..(P
<223> AMIDATION
<400> 80O

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 81

<211> 7

<212> PRT

«Z213> Artificial Sequence
<220>

<223> Ssynthetic melanocortin binding peptide derived from human
NOP-alpha-MSH

<220>

<221> WMOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(DH

<223> D-Phe(3,5-diF)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn -

<220>
<221> MOD_RES
<222> ()..(7N)
<223> AMIDATION
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<400> 81

Arg Glu Asn Xaa ?rg Trp Xaa
1

<210> 82

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
223> Synthetic¢ melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Qrn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-rhe(3,5-diF)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 82

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 83

<211> 7

<212> PRT

«213> Artificial Sequence

<220>
<223> sSynthetic melanocortin binding peptide derived from human
NDP-alipha-mMSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(L
<223> D-Arg

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>
<221> MISC_FEATURE
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<222> (4)..(4)
<223> 0©-Phe(3,4-diF)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 83

Xaa Asp Gln Xaa Arg Trp Lys
1 5

<210> 84
<211> 7
<212> PRT

<213> Artificial sSequence

<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha~MSH

<220>

<221> MOD_RES
«222> (1)..CL
<223> ACETYLATION

<220>

<221> MISC_FEATURE
222> (1)..(L)
<223> D-Arg

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (7)..(")
<223> AMIDATION
<400> 84

Xaa Asp Gln Xaa Arg Trp Lys
1 S

<210> 85

<211> 7

<212> PRT

<213> artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..()
<223> D-Arg
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<220>
<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(3-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 85

¥aa Asp GIn Xaa Arg Trp Lys
1 5

<210> 86

<211> 7

<212> PRT

<213> artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (.. (D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(D
<223> D-Arg

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4).. (1
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 86

Xaa Asp Gln Xaa Arg Trp Lys
1 5

<210> &7
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanccortin binding peptide derived from human
NDP-alpha-MSH

<220>
<221> MOD_RES
<222> (..
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<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(L)
<223> D-Arg

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (&) .. (D&
<223> D-pPhe(2-F)

<220>

<221> MOD_RES
«222> (7)..(7)
<223> AMIDATION

<400> 87

Xaa Asp Gln Xaa Arg Trp Lys
1 5

<210> 88

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (1)..(D
<223> D-Arg

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4).. (D
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (1)..(D
<223> AMIDATION
<400> 88

Xaa Asp GIn Xaa Arg Trp Lys
1 5

<210> 89
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
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<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L)
<223> ACETYLATION

<220>

<Z221> MISC_FEATURE
<222> (2)..(]
<223> cyclized

<220>

<221> MISC_FEATURE
«222> (4)..(4d)
<223> D-Phe(2-C1)

<220>

«221> MOD_RES
222> (..
<223> Orn

<220>

<221> MQD_RES
<222 (7)..(7)
<223> AMIDATION

<400> 89

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 90

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic metanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1>
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(]
<223> cyclized

<220>

<221> MISC_FEATURE
<222 (4)..(4)
<223> D-Phe(4-CN)

<220>
<221> MOD_RES
<222> ()..(?

<223> 0Orn

<400> 90

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 91

<211> 7

<212> PRT

«213> artificial Sequence
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<220>
<223> Synthetic melanocortin binding peptide der1ved from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2).. (D
<223> cyclized

<220

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe{4-CN)

<220>

<221> MOD_RES
<222> (7)..(?)
<223> 0Orn
<400> 91

Arg Glu GTn Xaa Arg Trp Xaa
1 5

<210> 92
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222 (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (3)..(3)
<223> Dab

<220>

<221> MISC_FEATURE
<222> (4)..(D
<223> D-Phe(3-0Me)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(D)
<223> AMIDATION

<400> 92

Arg Glu Xaa Xaa Arg Trp Xaa
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1 5
<210> 93

<Z211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> sSynthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
«223> ACETYLATION

<220>

<221> MISC_FEATURE
222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> Dp-phe(2-C1)

<220>

<221> WMOD_RES
<222> (7)..(7)
<223> O0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 93

Arg Glu Pro Xaa Arg Trp Xaa
1 5

<210> 94

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

«221> MOD_RES
<222> (L)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 94
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Arg Asp Asn Xaa Arg Trp Lys
1 5

<210> 895
<211> 7
<212> PRT

<213> aArtificial Ssequence

<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 95

Arg Asp GlIn Xaa Arg Trp Lys
1 5

<210> 96
<211> 7
<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

«220>

<221> MOD_RES
<222> (2)..(2)
<223> Orn

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
«222> (4)..(d)
<223> 0D-Phe(4-CN)

<220>
<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
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<400> 96

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 97

211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> sSynthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 97

Arg Glu Gln Xaa Arg Trp Xaa
1 5

<210> 98
<211> 7
<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic melanocortin binding peptide derived from human

NDP-atpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE o
<222> (2)..(7)

<223> cyclized

<220>

«221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>
<221> MOD_RES
pagina 56



pctse2010050626-s5eq]
<222> (7)..(7)
<223> AMIDATION

<400> 98

Arg Lys Gln Xaa Arg Trp Asp
1 S

<210> 99

<211> 7

<212> PRT

<213> Artificial Sequence

<220> :
<223> Synthetic melanocortin binding peptide derived from human
NDP-a'lpha~MSH

<220>

<221> MOD_RES
<222> (1)..()
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0Orn

<220>

<«221> MISC_FEATURE
<222> (2)..(7)
<223> cyciized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 99

Arg Xaa GIn Xaa Arg Trp Glu
1 5

<210> 100

<211> 7

<212> PRT

<213> artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<Z221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)Y..(4)

<223> D-Phe(3,4,5-trifF)
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<Z220>
«<221> MOD_RES
<222 (7).. (D)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 100

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210> 101

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..¢L)
<223> ACETYLATION

<220>

<221> MOD_RES
222> (2)..(2)
<223> O0rn

<220>

<221> MISC_FEATURE
«222> (2)..(7
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,4,5-triF)

<220>

<221> MODD_RES
<222> (7)..(D
<223> AMIDATION

<400> 101

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 102
<211l> 7
<212> PRT

<213> Aartificial Seguence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
«222> (1)..(D)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7) .
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<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> D-Phe(3,4,5-triF)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Orn

<220>

«221> MOD_RES
<222 ().. (D
<223> AMIDATION

<400> 102

Arg Glu GIn Xaa Arg Trp Xaa
1 5

<210> 103

<211> 7

<212> PRT

<213> Artificial sequence

<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1..(D
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4).. (D)

<223> D-Phe(3,4,5-trifF)

<220>

<221> MOD_RES
<222 (1)..(DH
<223> AMIDATION
<400> 103

Arg Xaa Gln Xaa Arg Trp Glu
1 5

<210> 104

<211> 7

<212> PRT

«213> Artificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>
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<221> MOD_RES
<222> (.. .
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-pPhe(3-C1)

<220>

<221> MOD_RES
222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
222> (7)..(D
<223> AMIDATION

<400> 104

Arg Glu Arg Xaa Arg Trp Xaa
1 5

<210> 105

<211> 7

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(?)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-phe(3-C1)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0Orn

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 105

Arg Glu Lys Xaa Arg Trp Xaa
1 5

<210> 106
<211> 7
<212> PRT
<213> Artificial Sequence
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<220>
<223> synthetic melanocortin binding peptide derived from human
NOP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MOD_RES
<222> (3)..(3)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> b-Phe(3-C1)

<220>

<221> MOD_RES
<222> (7).. (7))
<223> 0Orn

<220>

<221> MOD_RES
<222> (7).. (7
<223> AMIDATION

<400> 106

Arg Glu Xaa Xaa Arg Trp Xaa
1 5

<210> 107

<211> 7

<212> PRT

«213> Artificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
«222> (2)..(7)
<223> cycliized

<220>

<221> MISC_FEATURE
<222> {4)..(4)
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (I)..(D
<223> 0Orn

<400> 107

Arg Glu Pro xaa Arg Trp Xaa
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1 5
<210> 108

<211> 7

<212> PRT

<213> artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-mMSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> «cyclized

<220>

«221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-F)

<220>

<221> MOD_RES
<222> (7). (D
<223> AMIDATION

<400> 108

Arg Asp Pro Xaa ?rg Trp Lys
1

<210> 109
<211> 7
<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (..
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
222> (4)..{4)
<223> D-pPhe(2-F)

<220>

<221> MOD_RES
222> (7)..(7)
<223> AMIDATION
<400> 109

Arg Asp Pro Xaa Arg Trp Lys
1 5
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<210> 110
<21l> 7
<212> PRT

<213> Artificial sequence

<220>

«223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSsH

<220>

<221> MOD_RES
<222> {(1)..(L
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-F)

<220>

<221> MOD_RES
<222> (7)..(7>
«223> AMIDATION

<400> 110

Arg xXaa Pro Xaa Arg Trp Glu
1 5

<210> 111

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MsH

<220>

<221> MOD_RES
222> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222>  (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe{4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<Z223> 0rn

<220>
<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
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<400> 111

Arg Glu Asp Xaa Arg Trp Xaa
1 5

<210> 112

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> 0rn

<400> 112

Arg Glu Asp Xaa Arg Trp Xaa
1 5

<210> 113
<211> 7
<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
«222> (1..(L
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(4-CN)

<220>

<221> MOD_RES
<222> (7)..(?)
<223> 0Orn

<220>
<221> MOD_RES
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<222> (7)..(7)
<223> AMIDATION
<400> 113

Arg Glu GTu Xaa Arg Trp Xaa
1 5

<210> 114

<211> 7

<212> PRT

<213> Artificial Seguence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(H
<223> DbD-rhe(4-CN)

<220>
<221> MOD_RES
<222> {(7)}..(7)

<223> 0Orn

<400> 114

Arg Glu Glu Xaa Arg Trp Xaa
1 5

<210> 115

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1
<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-Me)

<220>

<221> MOD_RES
<222> (.. (D
<223> 0Orn

Pagina 65

.



pctse2010050626-seq]
<220>
<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION

<400> 115

Arg Glu Gln Xaa Arg Trp Xaa
1 5

<210> 116
<211> 7
<Z212> PRT

<213> Artificial Sequence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..({)
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7D)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-me)

<220>

<221> MOD_RES
<222> (7)..(7)
<223> AMIDATION
<400> 116

Arg Xaa Gln Xaa Arg Trp Glu
1 5

<210> 117
<211> 7
<212> PRT

<213> aArtificial seguence

<220>
<223> sSynthetic melanocortin binding peptide derived from human

NDP-alpha-MSH

<220>

<221> MOD_RES

<222> (1)..(1D)

<223> ACETYLATION 3

<220>

<221> MOD_RES
<222> (2)..(2)
<223> 0rn

<220
<221> MISC_FEATURE
<222> (2)..(7
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<223 cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-C1)

<220>

<221> MOD_RES
<222> (.. (D
<223> AMIDATION
<400> 117

Arg Xaa Gln Xaa Arg Trp Glu
1 5

<210> 118
<211> 7
<212> PRT

<213> aArtificial Seguence

<220>
<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

220>

<221> MOD_RES
<222> (2)..(2)
<223> 0Orn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> c¢yclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-rPhe(2-C1)

<220>

<221> MOD_RES
«222> (.. (N
<223> AMIDATION

<400> 118

Arg Xaa Asn Xaa Arg Trp Glu
1 5

<210> 119

<211> 7

<212> PRT

<213> aArtificial sequence
<220>

<223> Synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(D
<223> ACETYLATION

<220>
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<221> MISC_FEATURE
<222> (2)..(7
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4
<223> D-Phe(2-CF3)

<220> .
<221> MOD_RES

<222> (7)..(7)

<223> 0Orn

<220>

<221> MOD_RES
<222> (.. (")
<223> AMIDATION
<400> 119

Arg Glu GIln Xaa Arg Trp Xaa
1 5

<210> 120

<21l> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> synthetic melanocortin binding peptide derived from human
NDP-alpha-MSH

<220>

<221> MOD_RES
<222> (1)..(1)
<223> ACETYLATION

<220>

<221> MOD_RES
<222> (2)..(2)
<223> oOrn

<220>

<221> MISC_FEATURE
<222> (2)..(7)
<223> cyclized

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> D-Phe(2-CF3)

<220>

<221> MOD_RES
<222> ()..(7)
<223> AMIDATION
<400> 120

irg Xaa GIn Xaa Arg Trp Glu
5

<210> 121
<211> 7
<212> PRT

<213> Artificial Sequence

<220>

<223> sSynthetic melanocortin binding peptide derived from human
NDOP-alpha-MSH
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MOD_RES
(..
ACETYLATION

MISC_FEATURE
(2)..(7)

cyclized

MISC_FEATURE
(4)..(4)
D-Phe(2-CF3)

MOD_RES
(7)..(7)
orn
MOD_RES
(7)..(7)
AMIDATION
121

Arg Glu Asn Xaa Arg Trp Xaa
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
222>
<223>

<220>
<221>
<222>
<223>

<400>

122

7

PRT

artificial Sequence

Synthetic melanocortin binding peptide derived from human

NDP-aTpha-MSH

MOD_RES
(1)..(1)
ACETYLATION

MOD_RES
(2)..(2

orn

MISC_FEATURE
(2)..(7)

cyclized

MISC_FEATURE
(4)..(4
D-Phe(2-CF3)

MOD_RES
(7)..(7)
AMIDATION

122

Arg Xaa Asn Xaa Arg Trp Glu
1 5

pctse2010050626G-seq]
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PATENT COOPERATION TREATY PCT/SE2010/050626

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rule 92bis.1 and
Administrative Instructions, Section 422)

From the INTERNATIONAL BURIEAU

To:

ASTRAZENECA INTELLECTUAL PROPERTY
AstraZeneca AB

SE-151 85 Sdédertilje

SUEDE

Date of mailing fdayinonth/vear)

14 October 2011 (14.10.2011)

Applicant's or agent's {ile reference

1037598-1P WO

IMPORTARNT NOTIFICATION

[nternational application No.

PCT/SE2010/050626

Intemational filing date day/monthfyear)

07 June 2010 (07.06.2010)

1. The following indications appeared on record concerming:

Palatin Technolegies, INC

4-C Cedar Brook

Cedar Brook Corporate Center
Cranbury, New Jersey 08512
United States of America

B ihe applicant B the inventor E] the agent [1 the common representative
Name and Address State of Nattonality Statc of Residence
DODD, John H. us us

Telephane No.

Facstmile No.

E-maii address

2. The International Burcau hereby notifies the applicant that the [ollowtng change has been recorded conceming;

] the person ] the name B0 the address (] the nationality [ the residence

Name and Address

bCDOo, John H.

. c/o Palatin Technologies, INC
4-C Cedar Brook

Cedar Brook Corporate Center
Cranbury, New Jersey 08512
United States of America

State of Nationality State of Residence

us us

Telephane No.

Facsiimle No.

-mail address
[ Natifications by ¢-mail authorized

3. Jurther observations, if necessary:

Please note : The new address is recorded for DODD, John, H, SHI, Yi-Qun and YANG, Woei.

4, A copy of this notification has been sent to:
[J the receiving Ollice
] the International Scarching Authority

[} ke Authority{ics) speeified for supplementary search

the International Prelimmary Examining Authority
the designated Oftices concerned

the elected Otfices concerned

other:

OO

The Intemational Bureau of WIPO
34, chemin des Colombetles
1211 Geneva 20, Switzerland

Faesimile No. 441 22 338 70 80

Authorized officer

Campin Helene
c-mail ptO3.pet@wipo.int
Telephone No, +41 22 338 74 03

Form PCT/I/306 (January 2009)

1HHUAF996RCO



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
QF A CHANGE

(PCT Rule 92his.1 and
Administrative [nstructions, Scclion 422)

From the INTERNATIONAL BUREAU

PCT/SEZ2010/050626

To:

AstraZeneca AB
S-151 85 Sédertélje
SUEDE

Date of mailing (day/monthiyear)

15 November 2011 (15.11.2011)

ASTRAZENECA INTELLECTUAL PROPERTY

Applicant’s or agent’s file reference

103758-1P WO

IMPORTANT NOTIFICATION

[nternational application No,

PCT/SE2010/0506286

Tuternational filing date {daymenthdear)

07 June 2010 (07.06.2010)

B the applicant B the inventor

. t. The following indications appeared on record conceming:

[ the agent

[ the common represcotative

Name and Address

SHI, Yi-Qun

Palatin Technotogies, INC

4-C Cedar Brook

Cedar Brook Corporate Center
Cranbury, New Jersey 08512
United States of America

State of Nationality
us us

State of Residence

Telephone No.

Facsimile No.

E-masl address

[} the person ] the name

B¢ the address

2. The Internattonal Burcau hereby notifics the applicant that the following change has been recorded concerning:

] the nationality [ the residence

Name and Address

SHI, Yi-Qun

. c/o Palatin Technologies, INC
4-C Cedar Brook

Cedar Brook Corporate Center
Cranbury, NJ 08512

United States of America

State of Nationality
us us

State of Residence

Telephone No.

Facsimile No.

-mail address
[ Notifications by c-mail authorized

3. Further obscrvations, if nccessary:

4. A copy of this notification has been sent to:
[ the receiving Office
[[] the International Scarching Authority

[0 the Authority{ics) specified for supplementary scarch

the International Preliminary Examining Aunthorily
the designated Offices concerned

the cleeted Oflices concerned

ather:

o0

The Intemational Burcan of WIPQO
34, chemin des Colombeiles
1211 Geneva 20, Swidzerland

Facsimile No. 41 22 338 70 80

Authortzed oflicer

Campin Helene
c-mal ptid3.pet@wipo.int
Telephone No. 441 22 338 74 03

Form PCT/BA06 (Tanuary 2004)

HOGWIHIVWYNSWY2IEQ

@?\



PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

(PCT Rulc 92his.1 and
Administrative Insiructions, Scction 422)

From the INTERNATIONAL BUREAU

PCT/SE2010/050626

To:

ASTRAZENECA INTELLECTUAL PROPERTY
AstraZeneca AB

S-151 85 Sddertilje

SUEDE

Date of mailing (dayinonthiyear)

02 November 2011 (02.11.2011)

Applicant's or apent's file referenee

103759-1P WO

IMPPORTANT NOTIFICATION

latemational applicaiion No.

PCT/SE2010/050626

International liling due (day/monthsyvear)

07 June 2010 (07.08.2010)

[. The [ollowing mdications appearad on record concerning:

B4 the applicant B4 the inventor

D the agent |:| the comman representative

Naine and Address

YANG, Wei

c/o Palatin Technologies, INC
4-C Cedar Brook

Cedar Brook Corporate Center
Cranbury, New Jersey 08512
United States of America

State of Nationality

us us

State of Residence

Telephone No,

Facsinule No.

1i-mail address

[ the person [ ihe name

B ithe address

2. “The International Burcau hereby notifies the applicant that the following change has been recorded coneeming:

[} the nationality [ ihe residence

Nane and Address

YANG, Wei

Palatin Technologies, INC

4-C Cedar Brook

Cedar Brook Corporaie Center
Cranbury, NJ 08512

United States of America

State of Nationality

us us

Stalc of Residence

Telephone No,

Facsimile No.

E-mail address
] Notifications by e-mail authorized

3. Turther observations, if necessary:

4. A copy of this netification has been seat (o:
[J  the receiving Office
[} the Inlematienal Searching Authority
1  the Authority(ies) specified for supplementary scarch

cl

the International Prehuminary Examining Authority

) the designated Offices concerned

the elected OfTices concemed
other:

ac

The International Bureau of WIPO
34, chemin des Colombetics
1211 Geneva 20, Swiltzerland

Facsimile No, +41 22 338 70 80

Authorized officer

Zoltanski Andrzej
c-mail ptOI. pet@wipo.int
Telephone No. +41 22 338 74 03

Form PCT/AI3306 (January 2009)
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& | PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter T of the Patent Coopsration Treaty)

(PCT Rule 44bis)

Applicant's or agent’s file reference FOR FURTHER ACTION Sec ilem 4 below

103759-1P WO

Internationat application No. Enternationat filing daw {day/monthidvenr) Priovity date (day/monthlyear}
PCT/SE2010/050626 07 June 2010 (07.06.2010) 08 June 2009 (08.06.2009)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
ASTRAZENECA AB

1. This international preliminary report on pateniebility (Chapter 1) is issved hy the International Burcau on behalf of the
tmernational Searching Authority under Rule 44 bis 1 (u). T
2. This REPORT consists of a total of 9 sheets, including this cover sheet.

In the attached sheets, any reference to the wriiten opinion of the International Searching Awihority should be read as a
reference o the intemational preliminary report on patentability (Chapter 1) instead.

3. This report contains indications relating to the following itens;

g Box No. | Basis of the report

g Box No. I Priority

E Box Nn. 111 Non-establishment of opinton with regard w novelty, inventive step and industrial
applicability ‘

I:l Box Ne. IV Lack of unity of inveniion

x [3ox No. V Reasoned statemend under Article-35(2) with regard to novelty, inventive step or
industrial applicability; ciiations ewd explanations supporting such statentent

g Box No. V] Certain documents cited

I:] RBox No. VI Certain defects in the international application

W, _ , . . . . L

’A‘ Box No. VI Certain observations on the international application

4. The Interaational Burcau will communicate this report o designated Offices in accordance with Rules 44bis.3(c) and 93his.1
hut not, except where the applicant makes an express request under Asticle 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
12 December 2011 (12.12.2011}

The Internatianal Burcau of WIPO Autharized officer

34, chemin des Colombelies S .
1211 Geneva 20, Switzertand b Nora Lindner
Facsimile No. +41 22 338 82 70 c-mail; P pot@wino.int

Form PCTAB/373 (January 2004)



PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTIHORITY

To PCT

ASTRAZENECA INTELLECTUAL

E‘RI? %EETY AR WRITTEN OPINION OF THIL
strazeneca INTERNATIONAL SEARCHING AUTHORITY

SE-151 85 Sodertalje
{PC'T Rule 43bis.1}

Date of meiling

{day/nionth/vear) 17-09-2010

Applicant’s or agent’s file reference FOR FURTHER ACTION
103759-1P WO Sec paragraph 2 below

International :[;>H<:_‘11_10_1-1~1*J;-~ International Hiling dute (d:g-ﬁm;mh/;m:-r)‘- -T’Hr_iu—r_iTy dute (duy/montitvear) )
PCT/SE2010/050626 07-06-2010 08-06-2009

Internationul Putent Classilleation (IPC) or both national elassification and 1PC
See Supplementat Box

Applicani
ASTRAZENECA AB et al

I, "This opinion contains indications relating to the following items:
g Box No. | Basis of the opinien
RBox No. H Priority
Box No. 1Il  Non-establishment of opinion with regard o novelty. invenlive step and indusirial applicability
Box No. IV Lack of unily of invention

Box No. ¥V Reasoned statement under Rule 4366, 1(a)(1) with regard to novelty, inventive step and industrial applicability:
citations and explanatioas supporting such stalernent

Box No. ¥l Certuin documents ciled

Box Ne. VII Certain defects in the internatienal application

XOX XUXKX

Box No. VIl Certain observations on the intemational application

b

FURTHER ACTION

If o demand for international pretiminary examination s made, this opinton will be considered 10 be o written opinion of the
International Prelimirary Examining Authonity ("1PHA”) except that this does not apply where the applicant chooses an Amhorily
other than this one to be the IPEA and the chosen IPEA hus notified the International Burcau under Rule 66.1hix(h) that writlen
opinions ol this Intemational Searching Authorily will no be so considered.

If this epinion is. as provided above, considered 0 be 2 writien upinion of the IPEA. the applicant is invited 1o submit to the IPEA
a writlen reply logether, where appropriate, with winendments, before the expiration of 3 moenths from the date of mailing of I'urm
PCTASAZO or before the expintion of 22 imonths {rom the priority date, whichever expires later.

Yor further options, sce Form PCTASA/220,

3. Tor further details, see notes to Form PCT/ASA220.

Name and mailing address of the ISA/SIE | Date of completion of this opinion Authorized officer
Patent- och registreringsverkel . 1
Box 5065 15-09-2010 Carolina Gomez Lagerlof

5-102 42 STOCKHOLM

[facsimile No. + 46 8 666 02 86 Telephone No. + 46 8 782 25 00

Form PCTASAZIT (cover sheet) (July 2009)




WRITTEN GPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

International application No.

PCT/SE2010/050626

Supplemental Box

In case the space in any of the preceding boxes is not sulficient.
Continnation of; cOver sheet

International Patent Classification (IPC)
CO7K 7/54 (2006.01)

A61K 38/12 (2006.01)
A61P 3/04 (2006.01)

Form PCTASA/237 (Supplemental Box) ( July 2009)



International application N A
WRITTEN OPINION OF THE pternationdl application (No.
INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626
Box No. 1 Basis of this opinion

1. With regard 10 the language, this opinion has been established on the basis of:
g the international application in the language in whicl it was filed.

l:] a translation of the intermdtional application into .

o which is the language of a
wranslation furnished for the purposes of international search (Rules 12.3(u) and 23.1(b)).

14

D This opinion has been established tuking into account the rectification of an obvious mistake suthorized by or notified
to this Authority under Rule 91 (Rule 43bis.1{a})

3. With regurd to any nucleotide and/or amino acid sequence disclosed in the international applicaticn, this opinien has been
established on the basis of a sequence listing filed or furnished:

4. (means)

D on paper

in electronic form

[

D in the international application as filed
D together with the inlernational application in clectronic form

subscyuently te this Authority for the purposes of search

4. D In uddtitien, in the case thut more than one version or copy ol a sequence listing has been filed or furnished, the required
statements that the information io the subsequent or additional copies is identical to that in he application as filed or
does nut go beyond the application as filed, us appropriute, were furnished.

5. Addilienal comments:

Form PCT/ISA/237 (Box No. §) (July 2009)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCIING AUTHORITY PCT/SE2010/050626

Box No. 1l Priorily

l. @ ‘The vatidity of the priority claim has not been considered becavse the International Scarching Authority does not have inits
possession a copy of the carlier application whosc priority has been cluimed or, where required, a translation of that earlier
application. This opinion has nevertheless been established on the assumption that the relevant data (Rules 43bis,1 and
64.1) is the claimed priority date,

[ 2]

. D “This opinian has been established as if no priotity had been claimed due to the faet that the priority claim has been found

tnvalidd (Rules 436i¢.1 and 64.1). Thus for the purposes of this opinion, the inicrnationat filing date indicated above is
constdered 1o be the relevant date.

3. Additional ohservations, if necessary:

Form PCTASA/237 (Box No, 1T) (July 2009)
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WRITTEN OPINION OF TH1 International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/0506286

Box No. 1T Non-establishioent of opinion with regard {o novelty, inventive step and industrial applicability

The yuestions whether the claimed invention appears to be novel, to involve an inventive siep (1o be non obvious), or 1o be industrially
applicable have not been examined in respect of:

D the entire international application

& ¢laims Nos, '! 8'_20

because:

the said intemational application, ur the said claims Nus.1_8_'_29_ . _ relate to the following

subject matter which does not reguire an internativnal search (specify):

Claims 18-20 relate to a method for treatment of the human or animal body by
surgery or therapy, as well as diagnostic methods, see PCT rule 67.1.{iv).
Nevertheless, an examination has been conducted for these claims. The
examination has been made in respect of the technical content of the claims.

D the description, claims or drawings (indicate particular elemenis below) or said claims Nos.
are so unclear that no meaningful opinion could be formed (specify):

D the elaims, or said claims Nos. are so inadeguately supported

D no internatiopal search report has been established for said claims Nos. _

l:] a meaningful opinion could net be formed without the sequence listing: the applicant did not. within the preseribed time limit:

I:l furnish a sequence listing on paper complying with the stundard provided for in Annex C of the Administrative
Instructions. and such listing was not available to the Internationad Searching Authority in o form and manner ucceptable
1011

D furnish a sequence listing in clectronic form complying with the standard provided for in Annex C of the Administrative
Inswruetions, and such listing was aol available 1o the International Searching Authority in a form and manoer accepiable
it

D pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 13ter.k(a)or (h).

D Sce Supplemental Box for further details.

Farm PCT/ISA/237 (Box No. 1) (July 2009)



ey f i al s Tt I
WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626

Box No. V Reasoned statement under Rule 43his.1(a)(i} with regard to novelly, inventive step und industrial applicability;

citations and explanations supporting such siatement

1. Statement

Novelty (N) Claims 1-17, 1 8-20" YIS
Claims NO

Inventive step (i8) Claims 1-1 7_,_1 8:@*_ s YHES
Claims L ) . NO

Industrial applicability (IA) Claims -1 7, 18-20* YES
Claims NO

2

Citations and explanations

Claims marked with * relate to a method for treatment of the human or animal body by
surgery or therapy, as well as diagnostic methods, see PCT rule 67.1.{iv), see Box llI.

Documents cited in the Internationai Search Report:
A: US 7541430
B: WO 2005030797

The cited documents represent the general state of the art.

Documents A and B show similar compounds with the same use as the claimed
compounds.

However, there is no indication in the art that would lead a person skilled in the art to
the claimed compounds, in order to obtain new melancortin receptor-specific cyclic
petides. Therefore, the claimed invention is not obvious to a person skilled in the art.

Accordingly, the invention defined in claims 1-20 is nove! and is considered to involve
an inventive step. The invention is industrially applicable.

Form PCTASAZIT (Box No. V) (July 2009)



WRITTEN OPINION OF THE [nternational application No.
INTERNATIONAL SEARCIHING AUTHORITY PCT/SE2010/050626

Box No, V1] Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)

Application No, Publication date Filing date Prierity date (valid clsim)
PPatent No. (dux/maonth/year) {day/month/vear) (day/month/year)
WO 2009/151383 17.12.2009 08.06.2008 09.06.2008

2, Non-wrillen disclosures (Rules 43bi5.1 and 70.9)
Pate of written disclosure
Kind of non-writien disclosure Date of non-wrilten disclosure referring 1o non-written disclosure
(dax/mont/yeur) {day/imontivyear)

Yorm PCT/ISA23T (Box No. VI (July 2009}



WRITTEN OPINION OF TIE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626

Box No. VIIT Certain observations on the infernational application

The following observations on the clarity of the claims, description, and drawings or on the question whether the cluims are fully
supported by the description, are made:

Claims 16 and 18 refer to diseases or disorders and/or conditions responsive 10 activation
of the MC4 receptor.

The formulation “diseases or disorders and/or conditions responsive to activation of the
MC4 receptor” , although indisputably referring to pharmacological effects, cannot in itself
be regarded as a therapeutic application. There are an undefined number of diseases
which might be related to this pharmacological effect. A practical application needs to be
specified in the form of a defined, real treatment of a disease, in order to render the claims
clear according to Article 6 PCT.

Form PCTASAS237 (Box No. VI { July 2000)



PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

o PCT
ASTRAZENECA INTELLECTUAL
PROPERTY WRITTIN OPINION OF I'HL

AstraZeneca AB TN A AR - .
St INTE TONAL SEARCH CHORITY
SE-151 85 Sodertalje INTERNATIONAL SEARCHING AUTHO}

(PCT Rulc 43bis. 1)

ate of mailing

{dayimenthivear) 1 7"09"201 0

Applicant’s or agent's file reference FOR FURTHER ACTION
103759-1P WO See paragraph 2 below
laternational application Na., Inernational filing date (dayimonthivear) Priority dote (davinonth/vear)

PCT/SE2010/050626 07-06-2010 08-06-2009

International Patem Classification (IPC) or both national classification and PC

See Supplemental Box

Applicant

ASTRAZENECA AB et al

1. This opinion conins indications relating 10 the foltowing items:

Box No. | Basis of the opinion

Box No. i Priority

Box No. HI  Non-establshment of opinion with regard 10 novelly, inventive step and industrial applicability
Box No. IV Lack of ity of inveniion

Box No. V. Reasoned statement under Rule 43bis.1(a)(i) with regard 10 noveliy, inventive step and industrinl applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited

Box Nu. VIT  Certain defects in the international application

XOX XOXKKXX

Box No. VIIT Certain obhscervations on the international application

2. FURTHER ACTION

If 2 dernand for international preliminary examination is made, this opinion will be considered 1o be a writlen opinion of the
International Preliminary Bxaunining Authority (“IPEA™) execept that this does not apply where the applicant chooses an Authorily
ather than this onc 0 be the 1PHEA and the chosen 1PEA has notified the Tniermational Bureau under Rule 66.1hig(l) thal written
opinions of this International Scarching Authority will no be so considuered.

If this opinien is, as provided above, considered 10 be & writlen opinioa of the IPEA, the applicant is invited Lo submit to the IPEA
a written rephy topether, where appropriate, with amendinents, beYore the expiration of 3 menths from the date of muiling of Form
PCTASAR22G or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ASA/220.

3. Tor further detuils, sce¢ notes 10 Form PCT/ISAR220.

Name and mailing address of the ISAJSE | Date of completion of this opinion Authorized officer

Patent- ach agistreringsverket ' r
Box 5055 15-09-2010 Carolina Gomez Lagerlof
$-102 42 STOCKHOLM

Facsimile Na. + 46 8 666 02 86 Telephone No. + 46 8 782 25 00

Form PCTASARAT (cover sheet) (Tuly 2009)



WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

International application No.

PCT/SE2010/050626

Supplemental Box

Incase the space in any of the preceding boxes is not sufficient.
Contimeation of: COVEr sheet

International Patent Classification (IPC)

CO7K 7/54 (2006.01)
AG1K 38/12 (2006.01)
AG1P 3/04 (2006.01)

Form PCT/ISAS237 (Supplemental Box) ( July 2008)
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i
WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626
Box No. I Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:

@ the international application in the language in which it was filed.

D a translation of the internationa! application ino ; which is the language of a
translation furnished for the purpases of international search (Rules 12.3(a) and 23.1(b)).

This opinion hus been established taking into account the rectification of an ohvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

With repard to any nucleotide and/or amino acld sequence disciosed in the international application, this opinion has been
cslablished on the basis of a sequence listing filed or furnished:

a. {means)

D LN paper

in cleetronic form

]

D in the international application as filed
D together with the international application in electronic form

subsequently o this Authority for the purposes of scarch

4, D I addition, in the ease that more than one version or eopy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical 10 that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box MNo. 1) {Tuly 2009) i



WRITTEN OPINION OF TIHE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626

Box No.1l  Priority

1. K‘ ‘The validity of the priority claim has not been considered because the International Searching Authority does not have in its
possession u copy of the carlier upplication whose priority has been claimed or, where reguired, a translation of that earlier
application. This opinion has nevertheless been established on the assumption that the relevant data (Rules 434is.] and
64.1) is the claimed priority date.

I3

D ‘I'bis opinion has been established as if no priority had heen claimed due o the fuct that the priority claim has been found
invalid (Rules 43h15.1 and 64.1). Thus for the purposes of (his opinion, the international filing date indicated above is
considered to be the retevant date.

3. Additional cbservations, if nccessary:

Torm PCT/ISA237 (Box No. 11 (July 2000)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTTIORTTY PCT/SE2010/050626

Box No. 11 Noa-esiablishment of opinion with regard 1o novelty, inventive step and industrial applicahility

applicable have not been examined in respect of®

D the entire international application

& cluims Nos, 1 8-20

‘'he questions whether the claimed invention appears to be novel, to involve an invealive step (1o be non obvious), or 1o be industrially

because:

subject matier which does not require an international search (specify):

Claims 18-20 relate to a method for treatment of the human or animal body by
surgery or therapy, as well as diagnostic methods, see PCT rule 67.1.(iv).
Nevertheless, an examination has been conducted for these claims. The
examination has been made in respect of the technical content of the claims.

[:] the description, claims or deawings (indicate particular elemenis below) or said claims Nos.

the said international application, or the said claims Nos. 18-20 relate to the following

are so unclear that no meaningful opinion could be formed (spaéify):

by the deseription thal no meaningful opinion could be formed {specify):

D no international search report has been esiablished for said ¢laims Nos,

L__l the claims, or said claims Nos. _are so inadequately supported

D a meaningful opinion cowld not be formed withowt the sequence listing; the applicant did not, within the preseribed time limit:

D furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the Intemational Searching Aathority in a form and manner acceplable
Lo it

D furnish a sequence listing in clectronic form complying with the standard provided for in Annex € of the Administeative
[nstreetions, and such listing was not available to the Internaticnal Searching Authority in a form and manner acceptable
to it,

’:' pay the required late furnishing lec for the furnishing of a sequence listing in response to an invitalion under
Rule 13zer.1{a) or (h).

[::] See Supplemental Box for further details,

Farm PCTASAL23T (Box No. 1) (July 2009}
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTTIORITY PCT/SE2010/050626

Box No, V Reasoned statement under Rule 43bis, ! (2)(i) with regard Lo novelly, inventive step and industrial applicability;
citations and explanations supporting such statement

1. Statement

Navelly (N) Claims 1-1 7, 18-20" YIS
Cluims e NO
Inventive step (18) Claims _1 -1 71 18-20" o Y8
Claims o S o ] . _ _ _ _ NO
Industrial applicahility (1A} Claims 1:_1L_1L_8:_2Qt_‘___7____w__r_"_' e o YES
Claims , —_— . NO

[ )

Citations und explanations

Claims marked with * relate to a method for treatment of the human or animai body by
surgery or therapy, as well as diagnostic methods, see PCT rule 67.1.(iv), see Box .

Documents cited in the international Search Report:
A: US 7541430
B: WO 2005030797

The cited documents represent the general state of the art.

Documents A and B show similar compounds with the same use as the claimed
compounds.

However, there is no indication in the art that would lead a person skilled in the art to
the claimed compounds, in order to obtain new melancortin receptor-specific cyclic
petides. Therefore, the claimed invention is not obvious to a person skilled in the art.

Accordingly, the invention defined in claims 1-20 is novel and is considered to invoive
an inventive step. The invention is industrially applicable.

Furm PCTASAI23T (Box No. V) (July 2009)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.1(0)

Application No. Publication date Filing dute Priority date (valid claim)
Patent No. (day/month/vear}) {day/monthtvear) (day/monil/year)

WO 2009/151383  17.12.2009 08.06.2009 09.06.2008

2. Non-written disclosures (Rudes 43bis.1 and 70.9)
Dale of written disclosure
Kind of non-written disclosure Date of non-writien disclosure referring to non-wrilien disclosure
(duyinonthivear) (day/montiivear)

Form PCTASA/237 (Box No. VI (July 2009)



WRITTEN OPINION OF THE Internationul application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/SE2010/050626

Box No. VIII Certain ebservations on the internalional application

‘I'he following vbservations on the ¢larity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

Claims 16 and 18 refer to diseases or disorders and/or conditions responsive to activation
of the MC4 receptar.

The formulation “diseases or disorders and/or conditions responsive to activation of the
MC4 receptor”, although indisputably referring to pharmacologicat effects, cannot in itself
be regarded as a therapeutic application. There are an undefined number of diseases
which might be related to this pharmacological effect. A practical application needs to be
specified in the form of a defined, real treatment of a disease, in order to render the claims
clear according to Article 6 PCT.

FForm PCTYISAS23T (Box No. VIH) ( July 2004)



PCT

PATENT COOPERATION TREATY

INTERNATIONAL SEARCIH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference

103759-1P WO

FOR FURTHER

see Form PCTASA220

ACTION as well as, where applicable. item 5 below,

Iternational application Nuo.

PCT/SE2010/050626

International filing date (day/monthiyear)

07-06-2010

{Earlicst) Priority Date (dayAnanth/vear)

08-06-2008

Applicant

ASTRAZENECA AB et al

This international search report cansists of a total of 4 sheets,

This international scarch report has been prepared by this Inernational Searching Auvthority and is transmiticed to the applicant
gecording o Article 18. A copy is being transmitted to the Intemational Bureaw,

[:] It is also accompanicd by a copy of cach prior art document cited in this report.

I. Basis of the report

O X OO

4. With regard Lo the title,

X

5. With regard to the abstract,

6. With regard to the drawings,

D # translation of the international spplication into
a translation Turnished for the purposes of international search (Rules 12.3¢a) and 23.1{b)).

& the internmional application in the language in which i1 was filed.

o, With regard (o the language, the international search was cawied out on the basis of:

which is the language of

Certain claims were found unsearchable (See Box Na, Ti).

Unity of invention is lacking (Sce Box No. T11).

the text is approved as subinitted by the applicant.

the lext has been established by this Authority 1o read as follows:

@ the text is approved as submitted by the applicant.

a. the figure of the drawings to be published with the abstract is Figure No.

[] as suggested by the applicant.

b. D none of the Agures is 10 be published with the abstract,

This infernational search report has been established taking into account the rectification of an obvious mistake
authorized by or notilied w this Anthority under Rule 91 (Rule 43.6bis(a)).

With regard 10 any nucleotide and/or amino acid sequence diselosed in the international application, see Box No, L

the text hos been established, according to Rule 38.2. by this Authority as it appears in Box No. IV, The applicant may,
wilhin onc month from the dale of mailing of this international search report, submit comments e this Authority,

D as selected by this Awthority, because the applicant failed to suggest a figure,

D as selected by this Authority, because this figure better characterizes the invention.

Tform PCIVISAS210 (first sheet) (Tuly 2009)




INTERNATIONAL SEARCH REPORT Internativnal application No.
PCT/SE2010/050626

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of lirst sheet)

"This international scarch report has not been established in respeet of certain claims under Article 17(2)(a} for the following reasons:

L. g Claims Nos.: 18-20
because they relate to subject matier not required {¢ be searched by this Authority, nomely:
Claims 18-20 relate to a method for treatment of the human or animal body by
surgery or by therapy, as well as diagnostic methods, see PCT rule 39.1(iv).
Nevertheless, a search has been made for these claims). The search has been
directed to the technical content of the claims.

-

Claims Nos.:
because they relate to parts of the international application thal do net comply with the prescribed requirements to such an

extent thut no meaningful international search can be carried o, specifically:

3. I___I Claims Nos.:

becavse they are dependent claims and are not drafted in aceordance with the seeond and third sentences of Rule 6.4(u).

Box No. HI  Qhservations where unity of invention is lacking (Continuation of item 3 of first sheet)
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