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Seiior Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 13 - 301132

Asunto :+ Oposicion a la solicitud de patente de Invencién titulada
“AGONISTAS DEL RECEPTOR DE GLUCAGON/GLP-1
DE ACCION PROLONGADA”

Solicitante + OPKO BIOLOGICS LTD..

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 698 del 27 de Junio de 2014

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Supetior de la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS
S.A. conformada bajo las leyes de la Republica de Colombia y domiciliada en la ciudad
de Barranquilla, Colombia, atentamente manifiesto que estando dentro del término de
ley y por orden expresa de mi representada, presento oposicion a la concesion del
registro de la Patente de Invencién titulada “AGONISTAS DEL RECEPTOR DE
GLUCAGON/GLP-1 DE ACCION PROLONGADA”, cuyo titular OPKO
BIOLOGICS LTD.., y pido a Usted declarar fundada esta oposicion y en consecuencia

negar el registro de la patente solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
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comercializacién de algunos productos de mi representada, que contienen, en
particular AGONISTAS DEL RECEPTOR DE GLUCAGON/GLP-1. Por lo tanto,
solicito respetuosamente a ese Despacho se sirva tener en cuenta la presente oposicion

dentro del tramite administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 27 de diciembre de 2013,
reivindicando prioridad bajo las solicitudes 1US201161492448P del 2011-06-02; v,
US201261624589P del 2012-04-16; y fue publicada en Colombia, en la Gaceta de
la Propiedad Industrial N° 698 del 27 de Junio de 2014, cuya publicacion
internacional corresponde a la W02012167251 del 2012-1206.

2.2.1a solicitud colombiana 13 - 301132 objeto de la presente oposicion se refiere a
agonistas del receptor de glucagon/GLP-1 pegilado y pegilado inverso que incluye
composiciones farmacéuticas que los comprenden y métodos para su uso.

2.3.En primera instancia, se debe advertir que las reivindicaciones se refieren tambien a
métodos de tratamiento y no s6lo a la composicion farmacoldgica o a un método
de fabricacion mediante la cual se obtenga un producto tangible y segun la
legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estdn contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapéuticos o quinirgicos para el tratamiento
humano o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz
de la norma, dicha materia referente métodos de tratamiento no seria patentable.

2.4.Por otro lado, es de resaltar que en materia de unidad de invencion, la presente
comprende varios grupos de invenciones que no conforman una uUnica unidad
inventiva, contrario a lo que dicta la Norma. Esto es:

Grupo L: Reivindicaciones 1-6: Composicion que consiste en oxintomodulina,
un polimero de polietilenglicol (PEG polimero), y 9 fluorenilmetoxicarbonilo
(Fmoc) o 2sulfo-9fluorenilmetoxicarbonilo (FMS).

Grupo 1I: Reivindicaciones 7-11: Método para prolongar la vida media

biologica de oxintomodulina que consiste en la etapa de conjugacion de la
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oxintomodulina, un polimero de polietilenglicol (PEG polimero) y 9-
fluorenylmethoxycarbonyl (Fmoc) o 2-sulf0-9- fluorenilmetoxicarbonilo (FMS)
en una relacion molar de aproximadamente 1: 1: 0,52 1: 1: 3,5.
Grupo I1I: Reivindicaciones 12-16: Procedimiento de induccion de tolerancia a
la glucosa, control de la glucemia, er tanto en un sujeto en necesidad del
mismo, que comprende la etapa de administrar a dicho sujeto una cantidad
eficaz de la composicion de la reivindicacion 1 y un producto farmacéutico
aceptable portador.
Grupo 1V: Reivindicaciones 17-26: Método para mejorar el 4rea bajo la curva
(AUC) de oxintomodulina que incluye un método de reducir la frecuencia de
dosificacion de oxintomodulina, que consiste en la etapa de conjugado de un
polimero de polietilenglicol (PEG polimero) a la amino terminal de dicho
oxintomodulina a través de 9 fluorenilmetoxicarbonilo (Fmoc) o 2-sulfo9-
fluorenilmetoxicarbonilo (FMS).
Grupos V: Reivindicaciones 27-31: Método para reducir la ingesta de
alimentos, reducir el peso corporal, 0 ambas en un sujeto, que comprende la
etapa de administrar oxintomodulina conjugado con polimero de
polietilenglicol (PEG polimero) a través de un enlazador flexible, en donde
dicho flexibles enlazador es 9-fluorenilmetoxicarbonilo (Fmoc) o 2-sulf0-9-
fluorenilmetoxicarbonilo (FMS).
Grupo VI: Reivindicaciones 32-39: Método para aumentar la sensibilidad a la
insulina en un sujeto, que comprende la etapa de administrar al sujeto una
cantidad eficaz de una composicién que comprende oxintomodulina conjugado
con polimero de polietilenglicol (PEC; polimero).
Las invenciones que figuran como los Grupos I a VI no se refieren a un tnico
concepto inventivo general conforme la Norma, Decision 486 de la CAN, articulo
25: “La solicitud de patente sélo podrd comprender una invencion o un grupo de
invenciones relacionadas entre si, de manera que conformen un sinico concepto inventivo”.
Estos grupos inventivos carecen de las mismas o correspondientes caracteristicas
técnicas especiales para considerarse como un unico concepto inventivo. Por tanto
no se ajustan a lo que dicta la Norma en Colombia.
2.5.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o

procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
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inventivo y sean susceptibles de aplicacién industrial”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:

o D1:US2010144617 publicada el 10 de octubre de 2010.
o D2: US20060171920 publicada el 3 de agosto de 2006.

2.6.Ahora bien, el documento DI, se refiere en el parrafo [0001] a derivados de
. oxintomodulina, su sintesis y su uso para el tratamiento de trastornos metabolicos
como la diabetes y la obesidad. Particularmente, en el parrafo [0071] esta
anterioridad D1 se refiere a derivados de OXM modificados. Seguin se informa, los
derivados de OXM son desarrollados por PEGilacién o conjugacion a otros restos o
proteinas portadoras para mejorar la estabilidad y la farmacocinética y/o mediante

la incorporacion de sustituciones de residuos de aminoacidos para hacer que los
péptidos resistentes a la escision DP-IV. Ademas, segiin D1, los derivados de OXM
estabilizadas no exhiben actividad agonista del receptor de glucagén y de ese modo
pueden ofrecer ciertas ventajas en el tratamiento de la hiperglucemia y la obesidad

en los sujetos diabéticos o prediabéticos. En el parrafo [0127], D1 contempla el uso
. de derivados poliméricos multi-funcionales, como se ejemplifica por los derivados
de PEG bifuncional N-maleimidilo y multiarm. Una amplia variedad de (PEG)
especies de glicol polietileno puede ser utilizado segiin D1, para la PEGilacion de

los nuevos derivados de OXM. Igualmente se afirma que sustancialmente cualquier
reactivo de PEG adecuado puede ser utilizado pero no se limitan a las que estén
disponibles para la venta. D1 también define que los reactivos de PEG se prefieren

a menudo en diversas realizaciones: multi-Arm  PEG, mPEGMAL)2,
mPEG2(MAL), cualquiera de los SUNBRIGHT PEG activado (incluyendo pero no
limitado a carboxiloPEG , pNP-PEG, TresylPEG, PEG aldehido, acetal-PEG,
amino-PEG, PEG-tiol, maleimido-PEG, hidroxilo-PEG-amina, amino-PEG-COOH,
hidroxilo-PEG-aldehido, anhidrido carboxilico de tipo PEG, PEG funcionalizado-
fosfolipido) y otros PEG reactivos similares y/o adecuados como seleccionados.
Adicionalmente, en el parrafo [0128] D1 agrega que los péptidos derivados OXM
también pueden contener dos restos de PEG que estin unidos covalentemente a

través de un carbamato o un enlace amida a un resto espaciador, en el que el resto
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espaciador estd unido covalentemente al enlazador de amida terciaria del péptido.
Cada uno de los dos restos de PEG usados en tales formas de realizacion de D1
puede ser lineal y puede ser unidas entre si en un solo punto de unién. D1 define
cada resto de PEG que tiene un peso molecular de aproximadamente 10
kilodaltons (10K) a aproximadamente 60K. Cada uno de los dos restos de PEG
puede tener un peso molecular de aproximadamente 20K a aproximadamente 40K.
Un experto en la técnica serd capaz de seleccionar el tamafio del polimero deseado
basindose en consideraciones tales como la dosificacion deseada; tiempo de
circulacion; resistencia a la proteolisis; efectos, si los hay, sobre la actividad
biologica; facilidad de manejo; grado o falta de antigenicidad y otros efectos de la
PEG conocida en un péptido terapéutico.

2.7.El documento D2, define una composicidon que consiste en una proteina, un
polimero de polietilenglicol (PEG polimero) y 9 fluorenilmetoxicarbonilo (Fmoc) o
2sulfo-9-fluorenilmetoxicarbonilo (FMS), en el que dicha composicion se logra
mediante la conjugacion de un polimero de polietilenglicol (polimero de PEG) al
extremo amino terminal de la proteina a través de un enlazador flexible, tal como 9-
fluorenilmetoxicarbonilo (Fmoc) o 2-sulfo-9-fluorenilmetoxicarbonilo (FMS). En
farmacos pegilados, el resto de PEG vy el residuo de la droga no son vinculadas
directamente entre si, sino mas bien ambos residuos estan vinculados a diferentes
posiciones de la estructura Fmoc o FMS que es altamente sensible a bases y es
extraible en condiciones fisiolégicas. Igualmente se define en D2, que los farmacos
son preferiblemente firmacos que contienen un grupo amino, lo mids
preferiblemente péptidos y proteinas de bajo o medio peso en el parrafo [0066] por
lo que el resto de PEG y el residuo de drogas no estén ligados directamente entre si,
como en los procedimientos de pegilaciéon estandar, sino que ambos residuos estan
vinculados a diferentes posiciones de una estructura que son muy sensibles a bases
y es extraible en condiciones fisiologicas segun los parrafos [0359] a [0360]. Asi,
basindose en los rendimientos de secuenciacion, el grupo PEG.sub.40-FMS estd
asociado principalmente a la alfa N-terminal .alpha.-amino grupo de PYY.sub.3-36.

2.8.Asi las cosas, un experto en la técnica encontraria que es obvio el uso de dicho
enlazador flexible FMS o Fmoc para modificar el conjugado de PEG
oxintomodulina divulgado en D1 de modo que las principales deficiencias de la
tecnologia de proteinas de pegilacion, principalmente la pérdida de potencias
biologicas y farmacologicas en los conjugados de PEG in vivo, pueden ser
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superados, como se describe por D2 (parrafo [0015]) y llegar asi de manera obvia al
objeto de la presente solicitud. Por lo tanto, este documento objeto de oposiciéon a

la luz del documento D1 carece evidentemente de ALTURA INVENTIVA.

2.9.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 13 - 301132 no puede pretender un monopolio por patente toda vez
que lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteccion.

. 2.10. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1 CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una
invencién tiene nivel inventivo, si para una persona del oficio normalmente versada
en la materia técnica correspondiente, esa invencién no hubiese resultado obvia ni se
hubiese derivado de manera evidente del estado de la técnica.”. A la fecha de
prioridad, 2 de junio de 2011, a partir del documento D1, un experto en la
materia puede llegar de manera evidente al uso de dicho enlazador flexible
FMS o Fmoc para modificar el conjugado de PEG oxintomodulina de
modo que las principales deficiencias de la tecnologia de proteinas de

. pegilacion, principalmente la pérdida de potencias biologicas v
farmacoldgicas en los conjugados de PEG in vivo, como se describe por D2
(parrafo  [0015]) y llegar a una composicibn que consiste en
oxintomodulina, un polimero de polietilenglicol (PEG polimero) y 9
fluorenilmetoxicarbonilo (Fmoc) o  2-sulfo9-fluorenilmetoxicarbonilo

(FMS), sobre lo cual busca proteccion en el capitulo reivindicatorio.

. CARENCIA DE APLICACION INDUSTRIAL La Decisién 486 de la

)
b

CAN consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn
patentes para las invenciones, sean de producto o procedimiento, en todos los campos
de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles
de aplicacién industrial”. La presente solicitud carece de aplicacion Industrial
ya que como se demostré anteriormente, algunas cliusulas reclaman un
método de tratamiento y estos no son aplicables industrialmente porque

primero no se obtiene un producto o proceso; y segundo no es
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reproducible o repetible a escala industrial. Por lo tanto, el objeto de la
presente invencion referido a métodos de tratamiento, no cumple con el
requisito de la aplicacion industrial.

2.9 Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decisiéon 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos
de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial.”. La solicitud pretendida no cumple con dos de los tres

. requisitos de patentabilidad.

2.10 Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
“AGONISTAS DEL RECEPTOR DE GLUCAGON/GLP:1 DE ACCION
PROLONGADA”, cuyo titular OPKO BIOLOGICS LTD.., solicitud
Colombiana que apareci6 publicada en la Gaceta de la Propiedad Industrial N°

698 del 27 de Junio de 2014.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1:US2010144617 publicada el 10 de octubre de 2010.
e D2: US20060171920 publicada el 3 de agosto de 2006.

4. FUNDAMENTO DE DERECHO

Fundamento esta observacion en las normas legales siguientes:

4.1.  Articulo 45 de la Decision 486 de la Comision del Acuerdo de Cartagena.

4.2. En las demis normas concordantes.
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5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

Rl o A

Poder para actuar en el presente.
Documento que acredita al representante legal de PROCAPS S.A.
Recibo de caja del respectivo pago de tasa.

Copias de los documentos:

D1: US2010144617 publicada el 10 de octubre de 2010.
D2: US20060171920 publicada el 3 de agosto de 2006.
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6. NOTIFICACIONES

Para efectos de notificaciones que debe hacer su Despacho, informo que mi

representada y la suscrita recibiremos notificaciones en la Secretaria de su Despacho o
en mis oficinas situadas en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de

Bogota.

Sefior director,

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S.de la].
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Modified oxyntomodulin derivatives. Such derivatives can be
used for the treatment of metabolic diseases such as diabetes
and obesity.
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OXYNTOMODULIN DERIVATIVES

FIELD OF THE INVENTION

[0601] The present invention relates to oxyntomodulin
derivatives, their synthesis, and their use for the treatment of
metabolic disorders such as diabetes and obesity.

BACKGROUND OF THE INVENTION

[0002] The hormone oxyntomedulin (OXM, glucagon-37)
is a posttranslational product of preproglucagon processing in
the intestine and central nervous system (CNS) and is
secreted from L-cells in the gut in response to food intake.
Discovered in 1983, OXM has been implicated in the regula-
tion of food intake and energy expenditure. Central or periph-
eral administration of OXM in rats causes a decrease in short
term food intake with minimal effects on gastric emptying
(Dakin et al. Endocrinology, 142:4244-4250 (2001), Dakin et
al. Endocrinology, 145:2687-2695 (2004)). Repeated intrac-
erebroventricular administration of OXM in rats results in
elevated core temperatures and reduced weight gain com-
pared to pair-fed animals, suggesting effects on both caloric
intake and energy expenditure (Dakin et al. Am. J. Physiol.
Endocrinol. Metab., 283:E1173-E1177 (2002)).

[0003] OXM is a 37-amino acid peptide. It has been
reported that the effects of OXM in inhibiting gastric acid
secretion can be mimicked by the 8-residue C-terminal frag-
ment Oxm(30-37), known as SP-1 (Caries-Bonnet et al., Pep-
tides, 1996, 17:557-561. In humans, a single 90 min intrave-
nous infusion of OXM in normal weight healthy subjects
reduced hunger scores and food intake at a buffet meal by
~19%. Cumulative 12 hour caloric intake was reduced by
~11% with no reports of nausea or changes in food palatabil-
ity (Cohen et al., J. Clin. Endocrinol. Metab., 88:4696-4701
(2003)). More recently, pre-prandial injections of OXM over
a4 week period in obese healthy volunteers (BMI ~33) led to
a significant reduction of caloric intake on the first day of
treatment (~25%) that was maintained over the course of the
study (35% reduction after 4 weeks) (Wynne et al., Diabetes
54:2390-2395 (2005)). Robust weight loss was observed at
the end of the study in treated subjects (1.9%, placebo-cor-
rected). Plasma levels of OXM were similar to that observed
in the infusion study (peak concentration ~950 uM). The
absence of any tachyphylaxis and a low incidence of mild and
transient nausea (~3%) despite the relatively high doses
necessitated by the poor in vivo stability of OXM (plasma
t,,4<12 min) renders this hormone one of the few obesity
targets with both human validation and an attractive tolerabil-
ity profile.

[0004] OXM has a very short half-life and is rapidly inac-
tivated by the cell surface dipeptidyl peptidase IV (hereafter
DP-IV). However, DP-1V inhibitors are weight-neutral in the
clinic, suggesting that supraphysiological levels of OXM
(900-1000 pM) may be required to achieve weight loss in
humans.

[0005] Oxyntomodulin therefore shows potential as a treat-
ment for metabolic disorders such as diabetes and obesity.
However, because of the poor in vivo stability of OXM, there
exists a need to develop OXM derivatives that can be safely
and efficaciously administered for the treatment of metabolic
diseases, such as diabetes and obesity. It would be further
desirable if analogs or derivatives were developed that were
modified by conjugation to moieties that would improve sta-
bility and pharmacokinetics, more particularly modifications

Jun. 10, 2010

that confer resistance to DP-IV cleavage. The instant inven-
tion provides OXM polypeptide derivatives and methods for
the treatment or prevention of metabolic disorders such as
obesity and diabetes by administering the derivatives
described herein.

SUMMARY OF THE INVENTION

[0006] The present invention provides a polypeptide com-
prising:

H.X, X,GTFTSDYX;X, YLDX XX AKX XgFVX WL X X, K
RNRNNX | 2X;3X 4,

[0007] wherein H__ is selected from the group consisting of
His; imidazole-lactic acid (ImiH); desamino-His (ANH,—
H); acetyl His; pyroglutamyl His (PyrH); N-methyl-His (Me-
H); N,N-dimethyl-His (Me,-H); Benzoyl His (Bz-H); Benzyl
His (Bz1-H); and Phe;

[0008] X, is selected from the group consisting of Ser; Gly;
Ala; Arg; Asn; Asp; Glu; Gln; His; Ile; Lys; Met; Phe; Pro;
Thr; Trp; Tyr, Val; D-Ala; D-Ser; and a-aminoisobutyric
acid;

[0009] X, is GIn, Asp, Glu, Pro, Leu or L-norleucine;
[0010] X is Ser, Ala, Cys, Cys(mPEG), or Cys(choles-
teryl);

[0011} X, is Lys, Cys, Cys(mPEG), or Cys(cholesteryl);
[0012] X, is SerorAla;

[0013] X is any amino acid;

[0014] X, is Gln, Cys, Cys(mPEG), or Cys(cholesteryl);
{0015] X, is Asp, Cys, Cys(mPEG), or Cys(cholesteryl);
[0016] X, is Met, Met(O), Val, norleucine, alanine, a-ami-
noisobutyric acid or O-methyl-hombserine;

[0017] X,,is Asn, Cys, Cys(mPEG), or Cys(cholesteryl);
[0018] X,, is Thr, Cys, Cys(mPEG), or Cys(cholesteryl);
[0019] X, is Ile, Cys, Cys(mPEG), or Cys(cholesteryl);
[0020] X, is Ala, Cys, Cys(mPEG), or Cys(cholesteryl);
and

[0021] X,, is amide, carboxylate, secondary amide, Ala,
K(palmitoyl), Cys, Cys(mPEG), Cys(cholesteryl) or any
linker to which mPEG or cholesterol is linked with a chemical
bond. Pharmaceutically acceptable salts thereof are contem-
plated as well.

[0022] Additionally, any one or two of X5, X, X;-Xg, and
X,o-X,, may be Cys(mPEG) Cys(cholesteryl); Cys(mPEG)
teine may also be C,; C,; C, or Cy, wherein C,=Cys(mPEG)
kDa, C,=Cys(mPEG)20 kDa, C,=Cys(mPEG),40 kDa,
Cs=Cys(MPEG),60 kDa and each corresponds to a cysteine
residue PEGylated via the side chain thiol with linear meth-
oxyPEG (mPEG) or branched mPEG, of the indicated
molecular weight.

[0023] The present invention relates to OXM polypeptide
derivatives of the formula:

HADGTFTSDYSKYLDSRRAQDEFVQWLMNTKRNRNNIAC,

wherein C;=Cys[(mPEG),40kDal, each corresponding to an
amidated cysteine residue PEGylated via the side-chain thiol
with a branched mPEG [(mPEG),] of the indicated MW; aLis
a-amino isobutyric acid (aib); and m=methionine sulfoxide

(Met(O)).

ASY
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(0024] In another embodiment of the present invention,
there is provided a polypeptide comprising:

H,SQGTPTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA,

wherein H, is selected from the group consisting of His,
H,=Imidazole-lactic acid (ImiH); desamino-His (ANH,—
H), acetyl His, pyroglutamyl His, N-methyl-His (Me-H),
N,N-dimethyl-His (Me,-H); Benzoyl His (Bz-H), Benzyl His
(Bzl-H), and Phe.

[0025] 1Inyet another embodiment of the present invention,
there is provided a polypeptide comprising:

HX,QGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA

[0026] whereinX, is selected from the group consisting of
Ser, Gly, Ala, Arg; Asn, Asp, Glu, Gln, His, Ile, Lys, Met, Phe,
Pro, Thr, Trp, Tyr, Val, D-Ala, D-Ser, and o-aminoisobutyric
acid.

[0027] The present invention further provides for a
polypeptide comprising:

HSX,GTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA

[0028] X, isselected from the group consisting of Gin, Asp,
Gly, Pro, Leu, and L-norleucine.

[0029] In another embodiment of the present invention,
there is provided a polypeptide comptising:

HSQGTFTSDYXy X YLDS XX AX, XgFVX,WLMX, X , KRNRN
NX;2X13X14
[0030]
teryl);
[0031}
[0032]
teryl);
[0033]
teryl);
{0034]
[0035]
[0036)
[0037)

wherein X, is Ser, Ala, Cys(mPEG), or Cys(choles-

X, is Lys, Cys(mPEG), or Cys(cholesteryl);
X, is any one of Arg, Cys(mPEG), or Cys{choles-

X, is any one of Gln, Cys(mPEG), or Cys(choles-

X, is Asp, Cys(mPEG), or Cys(cholesteryl);

X, 0 is Asn, Cys(mPEG), or Cys(cholesteryl);

X,, is Thr, Cys(mPEG), or Cys(cholesteryl),

X, is lle, Cys(mPEG), or Cys(cholesteryl);

[0038] X, is Ala, Cys(mPEG), or Cys(cholesteryl); and
[0039] X, is amide, carboxylate, secondary amide, Ala,
K(palmitoyl), Cys(mPEG), Cys(cholesteryl), or any linker to
which mPEG or cholesterol is linked with a chemical bond.
[0040] wherein oneortwo of X3 X, XX, and X, -X , is
Cys(mPEG) or Cys(cholesteryl).

[0041] In an embodiment of the present invention, there is
provided a polypeptide comprising:

HaX, ,GTFTSDYSKYLDSZZAX, JDFVOWLX, NTX

[0042)
[0043]
[0044]
(0045}
[0046]

wherein X, 5 is D or Q;

Z is any amino acid;

X, 6 is Cq, Cys(N-ethylmaleimidyl), Q or C;
X;;ismorM;

X, ¢ is an amidated k or K.
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[0047] In another embodiment of the present invention,
there is provided a polypeptide comprising:

HaDGTFTSDYSKYDSZZAQDFVOWLMNTKRNRNNIAX, o,

[0048] wherein X, is C or Cg, Cys(N-ethylmaleimidyl).
[0049] Inyet another embodiment of the present invention,
there is provided a polypeptide of the formula:

HADGTFTSDYSKYLDS - TtdsEC~-CONH,

[0050] In an embodiment of the present invention, there is
provided a polypeptide of the formula:

HaDGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA-Ttds - EEEEEC-
COOH,

whercin Ttds is 1-amino-4,7,10-trioxa-13-tridccanaminc
succinimic acid.

[0051] In another embodiment of the present invention
there is provided a method for the treatment of a metabolic
disease in a subject comprising administering to the subject a
polypeptide as described above. The metabolic disease may
be selected from the group consisting of diabetes, metabolic
syndrome, hyperglycemia, and obesity and may be adminis-
tered via a route peripheral to the brain, such as an oral,
mucosal, buccal, sublingual, nasal rectal, subcutaneous,
transdermal intravenous, intramuscular or intraperitoneal
route.

[0052] Inyet another embodiment of the present invention,
there is provided a pharmaceutical composition comprising a
polypeptide as described above and a pharmaceutically suit-
able carrier.

[0053] The present invention further relates to the use of the
polypeptides of the present invention in the preparation of a
medicament useful for the treatment or prevention of meta-
bolic disorders such as diabetes or obesity in a subject in need
thereof by administering the polypeptides and pharmaceuti-
cal compositions of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] FIG. 1 depicts activation of a mutant form of the
human GLP-1 receptor by (a) native porcine OXM and (b)
PEGylated OXM2 and loss of potency due to preincubation
of the peptides with DP-TV.

[0055] FIG. 2 shows incretin activity of porcine oxyato-
modulin in the lean mouse intraperitoneal glucose tolerance
test (IPGTT). % inhibition of glucose excursion is indicated
for each group. “ctrl”=vehicle-treated saline-challenged
mice, “veh”=vehicle-treated dextrose-challenged mice.
[0056] FIG. 3 illustrates the efficacy of the polypeptides
denoted by sequences OXM2 and OXM3 in reducing over-
night food mtake and body weight gain in lean mice. * p=0.
05 relative to the vehicle group.

[0057] FIG. 4 depicts the effects of GLP-1 and OXM on
glucose-stimulated insulin secretion (GSIS) in islets and
MING cells.

[0058] FIG. 5 shows the effects of GLP-1R deletion and
receptor antagonism on OXM, GCG and GLP-1 mediated
GSIS in islets.

[0059} FIG. 6 illustrates the effect of OXM on GSIS in
glucagon receptor ~/- islets.
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{0060] FIG. 7 shows the effects of OXM and exendin-4 on
blood glucose and insulin levels during IPGTT in wild-type
and GLP-1 R -/~ mice.

[0061] FIG. 8 shows the acute glucose-lowering effects of
OXM99 in the lean mouse IPGTT. ]

{0062] FIG. 9 depicts the effect of OXM99 in reducing
blood glucose in lean mice.

[0063] FIG. 10 illustrates the glucose-lowering effects of
OXM117 in the lean mouse IPGTT.

[0064] TIG. 11 shows the duration of action of the OXM
analogs OXM117 and OXM99 compared with exendin-4.
[0065] FIG. 12 depicts the pharmacokinetics for OXM117
using subcutaneous dosing in the rat.

[0066] FIG. 13 shows the results of studies demonstrating
that the OXM117 peptide shows no glucagon-like activity in
vitro.

[0067] FIG. 14 summarizes the in vitro activity data at the
GLP1 and GCG receptors in tabular form.

[0068] FIG. 15 shows in vivo activity of (mPEG),40 kDa
conjugates on food intake and body weight loss in the DIO
mouse model.

[0069] FIG. 16 illustrates in vitro potency data for the C-ter-
minal truncated analogs acting at the GLP1 and GCG recep-
tors.

[0070] FIG. 17 presents in vitro polency datu for select
PEGylated OXM analogs acting at the GLP1 and GCG recep-
tors.

DETAILED DESCRIPTION OF THE INVENTION

[0071] The invention relates to modified OXM derivatives.
The OXM derivatives are developed by PEGylation or con-
jugation (o other moieties or carrier proleins (o improve sta-
bility and pharmacokinetics, and/or by incorporation of sub-
stitutions of amino acid residuves to render the peptides
resistant to DP-1V cleavage. In addition, the stabilized OXM
derivatives do not exhibit glucagon receptor agonist activity,
and may thereby offer certain advantages in the treatment of
hyperglycemiaand obesity in diabetic or prediabetic subjects.
Forthose subjects, up-regulation of glucagon receptor signal-
ing should be avoided, since it may result in elevated blood
glucose levels.

[0072] Unless otherwise specified, the terms “polypep-
tide,” “protein,” and “peptide™ is understood by the skilled
artisan to also encompass various modified and/or stabilized
forms. Such modified forms may be chemically modified
forms, including, without limitation, PEGylated forms,
palmitoylated forms, cholesterol-modified forms, etc. Modi-
fications also include intra-molecular crosslinking and cova-
lent attachment to various moieties such as lipids, flavin,
biotin, polyethylene glycol derivatives, etc. In addition,
modifications may also include cyclization, branching and
cross-linking. Further, amino acids other than the conven-
tional twenty amino acids encoded by genes may also be
included in a polypeptide.

The Structures of the OXM Derivatives

[0073] The present invention provides modified OXM
derivatives. In particular, the present invention relates to
novel stabilized modified OXM polypeptide derivatives of the
formula:

H,X,X,GTPTSDYX,; X YLDXsXXoAX  Xg PV X HLXX X | ;KRNR
NNX,;5X 13Ky,
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[0074] wherein H_ is selected from the group consisting of

His; imidazole-lactic acid (ImiH);

[0075] desamino-His (ANH,—H); acetyl His; pyro-
glutamyl His (PyrH); N-methyl-His (Me-H); N,N-dim-
ethyl-His (Me,-H); Benzoyl His (Bz-H); Benzyl His (Bzl-
H); and Phe;

[0076] X, is selected from the group consisting of Ser; Gly;

Ala; Arg; Asn; Asp; Glu; Gln; His; Ile; Lys; Met; Phe; Pro;

Thr; Trp; Tyr; Val, D-Ala; D-Ser; and a-aminoisobutyric

acid;

[0077]

[0078]

teryl);

[0079)

[0080]

[0081]

[0082]

X, is Gln, Asp, Glu, Pro, Len or L-norleucine;
X, is Ser, Ala, Cys, Cys(mPEG), or Cys(choles-

X, is Lys, Cys, Cys(mPEG), or Cys(cholesteryl);
X, is Ser or Ala;

X is any amino acid;

X, is Gln, Cys, Cys(mPEG), or Cys(cholesteryl);
[0083] X, is Asp, Cys, Cys(mPEG), or Cys(cholesteryl);
[0084] X, is Met, Met(O), Val, norleucine, alanine, a-ami-
noisobutyric acid or O-methyl-homoserine;

[0085] X,, is Asn, Cys, Cys(mPEG), or Cys(cholesteryl);
[0086] X, is Thr, Cys, Cys(mPEG), or Cys(cholesteryl);
[(0087] X,,islle, Cys, Cys(mPEG), or Cys(cholesteryl);
[0088] X,, is Ala, Cys, Cys(mPEG), or Cys(cholesteryl);
and

[0089] X,, is amide, carboxylate, secondary amide, Ala,
K(palmitoyl), Cys, Cys(mPEG), Cys(cholesteryl) or any
linker to which mPEG or cholesterol is linked with a chemical
bond.

[0090] Additionally, any one or two of X X,,, X,-X,, and
X,0-X,4 may be Cys(mPEG) or Cys(cholesteryl); Cys
(mPEG)teine may also be C,; C,; C, or C;, wherein C,=Cys
(mPEG)S kDa, C,=Cys(mPEG)20 kDa, C,=Cys(mPEG),40
kDa, C,;=Cys(mPEG),60kDa and each corresponds to a cys-
teine residue PEGylated via the side chain thiol with linear
methoxyPEG (mPEG) or branched mPEG, of the indicated
MW.

[0091] The present invention further provides an OXM
polypeptide of the formula:

HODGTPTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIAC,

wherein C,=Cys[(mPEG),40 kDal, each corresponding to an
amidated cysteine residue PEGylated via the side-chain thiol
with a branched mPEG [(mPEG),] of the indicated MW; atis
a-amino isobutyric acid (aib); and m=methionine sulfoxide
[Met(0)].

[0092] In an embodiment of the present invention, there is
provided a polypeptide comprising:

HX;QGTPTSDYSKYLDSRRAQDRVQWLMNTKRNRNNIA

[0093] wherein X, is selected from the group consisting of
Ser, Gly, Ala, Arg; Asn, Asp, Glu, Gln, His, Ile, Lys, Met, Phe,
Pro, Thr, Trp, Tyr, Val, D-Ala, D-Ser, and a.-aminoisobutyric
acid.

[0094] The present invention further provides for a
polypeptide comprising;

HSX,GTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA

[0095] X,isselected from the group consisting of Gln, Asp,
Glu, Pro, Leu, and L-norleucine.
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[0096] In another embodiment of the present invention,
there is provided a polypeptide comprising:

HSQGTPTSDYX;X,YLDSXgXAX XgPVEMNLMX X,  KRNRNN
XXX 4

[0097] wherein X, is Ser, Ala, Cys(mPEG), or Cys(choles-
teryl);

[0098} X, is Lys, Cys(mPEG), or Cys(cholesteryl);
[0099] X, is Arg, Cys(mPEG), or Cys(cholesteryl);

[0100) X, is Gln, Cys(mPEG), or Cys(cholesteryl);
(0101} X, is Asp, Cys(mPEG), or Cys(cholesteryl);
[0102] X, is Asn, Cys(mPEG), or Cys(cholesteryl),
[0103] X,, is Thr, Cys(mPEG), or Cys(cholesteryl);
[0104] X,, is He, Cys(mPEG), or Cys(cholesteryl);
[0105] X, is Ala, Cys(mPEG), or Cys(cholesteryl); and
[0106] X,, is amide, carboxylate, secondary amide, Ala,
K(palmitoyl), Cys(mPEG), Cys(cholesteryl), or any linker to
which mPEG or cholesterol is linked with a chemical bond.
[0107] wherein one or two of X3 X,, X¢-X3, and X o-X, 4 is
Cys(mPEG) or Cys(cholesteryl).

[0108] In an embodiment of the present invention, there is
provided a polypeptide comprising:

HOX, sGTFTSDYSKYLDSZZAX, (DFVOWLX NTX

[0109] wherein X, isDorQ;

[0110] Z is any amino acid;

[0111]) X,,isC8,QorC;

[0112] X,,ismorM;

(0113] X, is amidated k or K.

[0114] In another embodiment of the present invention,
there is provided a polypeptide comprising:

HaDGTFTSDYSKYDSZZAQDFVOHLMNTKRNRNNIAK (o,

[0115] wherein X,  is Cor Cg.
{0116} In yet another embodiment of the present invention,
there is provided a polypeptide of the formula:

HaDGTFTSDYSKYLDS - TtdsEC- CONH,

[0117} In an embodiment of the present invention, there is
provided a polypeptide of the formula:

HODGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA-Ttde- EEEE

EC-COOH.
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[0118] As used herein, the abbreviations of amino acid
residues are shown as follows:

Three-Letter One-Letter
Amino Acids Abbreviations Abbreviations
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartate Asp D
Cysteine Cys C
Histidine His H
Isoleucine Tle 1
Glutamine Gln Q
Glutamate Glu E
Glycine Gly G
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Prolinc Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp w
Tyrosine Tyr Y
Valine Val v

[0119] Unless specifically designated otherwise, all the
amino acid residues are in the L-form.

{0120} In comparison to the wild-type OXM, the OXM
derivatives of the present invention contain several amino
acid substitutions, and/or can be PEGylated or otherwise
modified (e.g. with cholesterol moieties). Analogs may be
double conjugated, e.g., with to both cholesterol and PEG.
Such OXM derivatives are resistant to cleavage and inactiva-
tion by dipeptidyl peptidase IV (DP-IV).

[0121] By “receptor agonist” is meant any endogenous or
exogenous (drug) substance or compound that can interact
with a receptor, for example, the GLP-1R or the glucagon
receptor, and thereby initiate a pharmacological or biochemi-
cal response characteristic of receptor activation. Typically,
the OXM derivatives of the instant invention are character-
ized by their affinity to the human GLP-1R and display an
EC50 for this receptor in the range of 0.1 pM to 1 pM. The
OXM derivatives of the instant invention also are character-
ized by their affinity to the GegR, displaying an ECS0>1 pM.
[0122] The OXM derivatives of the present invention may
be useful in the reduction of food intake and body weight and
may mediate glucose-stimulated insulin secretion (GSIS)
from pancreatic islets, thereby providing a treatment option
for individuals afflicted with a metabolic disorder such as
obesity, diabetes, metabolic syndrome X, hyperglycemia,
impaired fasting glucose, and other prediabetic states.

TABLE 1

SEQ ID NO Peptides

OXM Derivatives

Sequences

1 OXM1

2 0XM2

HGQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIAA - COOH

HGQGTFTSDYSKYLDSRRAQDFVOWLMN TKRNRNN IAC, - COOH

8
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TABLE l-continued

SEQ ID NO Peptides

OXM Derxivatives

Sequences

3

q

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

a5

36

37

OXM3
OXM-NH,

Ac-0XM~
NH,

Ac-OXM
OXM4
OXM5
OXMé
OXM7
OXM8
OXM9
OXM10
OXMil
OXM12
OXM13
OXM14
OXM15
OXM1¢é
OXM17
OXM18
OXM19
OXM20
OXM21
OXM23
QXM24
OXM25
OXM26
OXM27
OXMz28
OXM29
0XM30
OoXM31
OXM32

OXM33-36
precursor

OXM33

OXM34

HGQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNN1AC; ~ COOH
HEQGTPTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA - CONH,

A¢-HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA - CONH,

Ace~-HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA -COOH
HaQGTPTSDYSKYLDSRRAQDFVOWLMNTKRNRNNI A - COOH
HVQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA - COOH
HaQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA - COOH
HeQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA - COOH
HSEGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA-COOH
HSDGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA- COOH
HSLGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA- COOH
HSNGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA- COOH
HGEGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA - COOH
PSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA- COOH
Pyr-HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA- CONHy
HSPGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA- COOH
H;SQGTFTSDYSKYLDSRRAQDFVQWLMN TKRNRNNIA - CONH,

Me - HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA - CONH,
H,SQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA - CONH,
Me,-HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNI A - CONH,
Bz - HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA - CONH,
Bzl -HSQGTFTSDYSKYLDSRRAQDFVCOWLMNT KRNRNNI A- CONH,
HARGTFTSDVSSYLEGQAAKEF IAWLMNTKRNRNNIA~ CONH,
HSQGTFTSDYAKYLDARRAQDFVQWLMNTKRNRNNIA- CONH,
HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNI ~ CONH,
HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNN - CONH,
HSQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRN - CONH,
HOQGTHFTSDY SKYLDSRRAQDFVONLMNTKRNRNNI A- CONH,
HOQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIAC - CONH,
HOQGTPTSDY SKYLPSRRAQDFVOWLMCT KRNRNNI A - CONH,
H8QGTFTSDYSKYLDSRRAQDFVOWLIMNT KRNRNNIA~ COOH
HeQGTRTSDYSKYLDSRRAQDFVOWRLMNTKRNRNNIA - CONH,

HsQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIAC - CONH,

HeQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIAC, - CONH,

HBQGTFTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIAC, - CONH,
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9
TABLE 1-continued
OXM_Dexivatives
SEQ ID NO Peptides Sequences

145 0XM143 HOQGTFTSDYSKYLDSRRAC,DFVQWLMNTK - CONH,
146 0xXM144 HODGTFTSDY SKYLDSRRACDFVORLWNTK - CONH,
147 OXM147 HoQGTPTSDYSKYLDSRRACDFVOWLMNT K~ CONH,
148 0XM148 HOQGTPFTSDYSKYLDSRRACDFVQWLMNTK - CONH,
149 0OXM149 HODGTPTSDYSKYLDSRRACDFVQWLMNTK - CONH,
150 OXM150 HODGTFTSDYSKYLDSRRACDFVQWLMNTX - CONH,
151 OXM151 HODGTFTSDY SKYLDSRARQDFVONLMNT KRNRNNIAC - CONH,
152 OXM1562 HODGTPTSDYSKYLDS - TtdsEC-CONH,
153 OXM183 HODGTFTSDYSKYLDSEAAQDFVOWLMNTKRNRNNIAC - CONH,
154 OXM154 HODGTFTSDYSKYLDSERAAQDFVQWLMNTKRNRNNIAC; - CONH,
155 OXM1S5 HoDGTPTSDYSKYLDSRRAQDFVOWLMNTKRNRNNIA-Ttds - EEEEEC-COOH
156 OXM174 HaQGTFTSDYSKYLDSRRAC;DFVQWLANTKRNRNNIA - CONH,
157 OXM175 HOQGTFTSDYSKYLDSRRAC;DFVQWLVNTKRNRNNIA - CONH,
158 OXM176 HOQGTFTSDYSKYLDSRRAC;DFVOWLONTKRNRNNIA - CONH,
159 OXM199 HOQGTFTSDYSKYLDSRRAC;DFVOWLXNTKRNRNNIA - CONH,

a~ o-aminoisobutyric acid (Aib);

a = D-Ala;

6 = D-Ser;

n = L-norleucine (Nle},

X = O-methyl-homeserine;

¢, = Cys (mPEG) 5 kDa,

C, = Cys (mPEG) 20 kDa,

C;3 = Cys (mPEG), 40 XDa, each corresponding to a cysteine residue PEGylated
via the side-chain thiol with linear methoxyPEG (mPEG) or branched mPEG
[(mPEG) ;] of the indicated Mw;

C4 = Cys (Cholesteryl), corresponding to a cysteine residue linked to choles-
terol via the side-chain thiol;

Cs = Cys{CH,CONH,), corresponding to a cysteine residue in which the side-
chain thicl was reacted with iodoacetamide;

Cs = Cys (mPEG),60 kDa, each corresponding to a cysteine residue PEGylated
via the side-chain thiol with linear methoxyPEG (mPEG) or branched mpPEG,mPEG
[(mPEG),] of the indicated MW;

H = Imiduzole-lactic acid (ImiH);

H, = desamino-Hie (ANH,~H)'

Ac = Acetyl;

Pyr = pyroglutamyl;

Me-H = N-methyl-His;

Me,-H « N, ,N-dimethyl-Hisg;

Bz =~ Benzoyl (CTHS0);

Bzl = Benzyl(C7H7);

m = methionine sulfoxide.

Cy » (Cys), (mPEG)2-40 kDa, each corregponding to two cysteine residues PEGy-
lated via the side chain thiol to the same one linear methoxyPEG (mPEG) or
one branched mPEG [(mPEG),],

Cg = Cys (N-ethylmaleimidyl); Ttds, l-amino-4,7,10-trioxa-13-txidecanamine
succinimic acid; k, D-Lysine.

1.1, Amino Acid Substitutions and Modifications

[0123] Substitution at X, (position 2 of OXM) is designed
to improve the resistance of the OXM detivatives to proteoly-
sis by DP-W, which plays a key role in the degradation of
many peptides, including OXM and GLP-1. It has been
reported that substitution of Ser at position 2 with Gly in
GLP-1 improves resistance to DP-IV cleavage (Lotte, B. K.,
J. Med. Chem., 47:4128-4134 (2004)). In spite of the high

degree of sequence homology between OXM and GLP-1, the
Ser—Gly substitution at position 2 was not found to confer a
similar effect on the modified OXM. However, the substitu-
tion of Ser at position 2 with Val, lle, Asp, Glu, Met, Trp, Asn,
D-Ala, D-Ser, or o.-aminoisobutyric acid rendered the corre-
sponding OXM derivative more resistant to DP-IV than the
wild-type OXM, as discussed infra in the Examples. Peptides
with a substitution at X, (position 2 of OXM) include:

20



US 2010/0144617 Al

OXM4-7, 12, 23, 28-59, and the precursors of OXM133-36
and OXMS55-59.

[0124] The substitutions at X, (position 3 of OXM) are
designed to create OXM derivatives that are selective agonists
of GLP-1R with minimal or no activation of GegR. Such
OXM derivatives may be advantageous when treating obese
diabetics. Peptides with a substitution at X, (position 3 of
OXM) include: OXM8-12, 15, 23, 53, 95, 96 and 97.

[0125] Similarly, the substitutions to Ala at X, and X (po-
sitions 11 and 16) are designed to create OXM derivatives that
are selective for GLP-1R and have no activity against GegR.
One such example of the substitutions to Ala at X, and X
(positions 11 and 16) is OXM24,

[0126] The substitutions to cysteine at any one or more of
positions X, X,, XX, and X, ,-X, , allow for the PEGyla-
tion or cholesterylation of the OXM derivative at specific
sites. Other substitutions or modifications are known in the art
and include those which physically adhere to the surface of
the active agent but do not chemically bond to or interact with
the active agent. Two or more such modifications can be
employed and may be selected from known organic and inor-
ganic pharmaceutical excipients, including various polymers,
low molecular weight oligomers, natural products, and sur-
factants.

1.2. PEGylation and/or Cholesterylation

[0127] The invention contemplates the use of multi-func-
tional polymer derivatives, as exemplified by bifunctional
and multi-arm N-maleimidyl PEG derivatives. A wide variety
of polyethylene glycol (PEG) species may be used for PEGy-
lation of the novel OXM derivatives of the present invention.
Substantially any suitable reactive PEG reagent can be used
and suilable species include, but are not limited (o, those
which are available for sale in the Drug Delivery Systems
catalog of NOF Corporation (Yebisu Garden Place Tower,
20-3 Ebisu 4-chome, Shibuya-ku, Tokyo 150-6019) and, for
exemplary purposes, of the Molecular Engineering catalog of
Nelctar Therapeutics (490 Discovery Drive, Huntsville, Ala.
35806). By way of example and not limitation, the following
PEG reagents are often preferred in various embodiments:
multi-Amm PEG, mPEG(MALY),, mPEG2(MAL), any of the
SUNBRIGHT activated PEGs (including but not limited to
carboxyl-PEGs, p-NP-PEGs, Tresyl-PEGs, aldehyde PEGs,
acetal-PEGs, amino-PEGs, thiol-PEGs, maleimido-PEGs,
hydroxyl-PEG-amine, amino-PEG-COOH, hydroxy!-PEG-
aldehyde, carboxylic anhydride type-PEG, functionalized
PEG-phospholipid), and other similar and/or suitable reactive
PEGs as selected by those skilled in the art for their particular
application and usage.

(0128] The novel OXM derivative peptides of the present
invention can also contain two PEG moieties that are
covalently attached via a carbamate or an amide linkage to a
spacer moiety, wherein the spacer moiety is covalently
bonded to the tertiary amide linker of the peptide. Each of the
two PEG moieties used in such embodiments of the present
invention may be linear and may be linked together at a single
point of attachment. In one embodiment of the invention,
each PEG moiety has a molecular weight of about 10 kilo-
daltons (10K) to about 60K (the term “about” indicating that
in preparations of PEG, some molecules will weigh more, and
some less, than the stated molecular weight). Each of the two
PEG moieties may have a molecular weight of about 20K to
about 40K. One skilled in the art will be able to select the
desired polymer size based on such considerations as the
desired dosage; circulation time; resistance to proteolysis;
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effects, if any, on biological activity; ease in handling; degree
or lack of antigenicity; and other known effects of PEG on a
therapeutic peptide.

[0129] Inanembodimentofthe presentinvention, the poly-
mer backbone of the N-maleimidyl polymer derivative is a
poly(alkylene glycol), copolymer thereof, terpolymer
thereof, or mixture thereof. Examples include poly(ethylene
glycol), poly(propylene glycol), and copolymers of ethylene
glycol and propylene glycol. As explained in greater detail
below, more preferred embodiments of the invention utilize
PEG polymers, such as bifunctional PEG, multiarmed PEG,
forked PEG, branched PEG, pendent PEG, and PEG with
degradable linkages therein. However, it should be under-
stood that other related polymers are also suitable for use in
the practice of this invention and that the use of the term PEG

~ or poly(ethylene glycol) is intended to be inclusive and not

exclusive in this respect. The term PEG includes poly(ethyl-
ene glycol) in any of its forms, including bifunctional PEG,
multiarmed PEG, forked PEG, branched PEG, pendent PEG
(i.e. PEG or related polymers having one or more functional
groups pendent to the polymer backbone), or PEG with
degradable linkages therein.

[0130] The polymer backbone can be linear or branched.
PEG is commonly used in branched forms that can be pre-
pared by addition of ethylene oxide to various polyols, such as
glycerol, glycerol oligomers, pentaerythritol and sorbitol.
The central branch moiety can also be derived from several
amino acids, such as lysine. The branched poly(ethylene gly-
col) can be represented in general form as R(-PEG-OH),, in
which R is derived from a core moiety, such as glycerol,
glycerol oligomers, or pentaerythritol, and m represents the
number of arms. Multi-armed PEG molecules, such as those
described in U.S. Pat. No. 5,932,462, which is incorporated
by reference herein in its entirety, can also be used as the
polymer backbone.

[0131] Those of ordinary skill in the art will recognize that
the foregoing list for substantially water soluble and non-
peptidic polymer backbones is by no means exhaustive and is
merely illustrative, and that all polymeric materials having
the qualities described above are contemplated.

[0132] The sites of PEGylation on the OXM derivatives of
the presentinvention are chosen taking into account the struc-
ture of OXM and its interactions with glucagon and GLP-1
receptors. Hence, the PEGylation is preferably site-specific.
PEGylation at the thiol side-chain of cysteine has been widely
reported (see, e.g., Caliceti & Veronese, 2003). If there is no
Cys residue in the peptide, it can be introduced through sub-
stitution. The OXM derivatives of the present invention may
be PEGylated through the side chains of cysteine. The OXM
derivatives may contain Cys(mPEG)teine. The mPEG in Cys
(mPEG)teine can have various molecular weights. The range
of the molecular weight is preferably 5 kDa to 200 kDa, more
5 kDa to 100 kDa, and further preferably 20 kDa to 60 kDA.
The mPEG can be linear or branched. For instance, the Cys
(mPEG)teine of present invention may be C,, C,, C; or C4. As
exemplified herein, C, is Cys(mPEG)teine with a linear
mPEG with a molecular weight of 5 kDa (Cys(mPEG), kDa)
(e.g., MPEG-MAL-5000, NEKTAR 2F2MOHO01); C, is Cys
(mPEG)teine with a linear mPEG with a molecular weight of
20kDa (Cys(mPEG),, kDa) (e.g., MPEG-MAL-20K, NEK-
TAR 2F2MOPO01); C, is Cys(mPEG)teine with a branched
mPEG with a molecular weight of 40 kDa (Cys(mPEG),40
kDa) (e.g., MPEG2-MAL-40K, NEKTAR 2D3Y0T01 or Y
Shape PEG Maleimide, MW40K (JenKem Technology, item

VA



US 2010/0144617 Al

number Y-MAL-40K or SUNBRIGHT GL2-400MA Male-
imide, (NOF Corporation) and C, is Cys(mPEG)teine with a
branched mPEG with a molecular weight of 60 kDa (Cys
(mPEG),60 kDa) (e.g., MPEG2-MAL-60K, NEKTAR
2D3Y0VO1).

[0133] Alternatively, the cysteine residues in the OXM
derivatives can also be derivatized with cholesterol via the
side-chain thiol. Examples of cholesteryl OXM derivatives
include: OXM36, OXMS59, OXM65, OXM70, OXM76,
OXM82, OXM88, and OXM101.

1.3. Other Modifications

[0134] The N-terminal Histidine H, can be mutated with
derivatives from the group consisting of His, H,=Imidazole-
lactic acid (ImiH); desamino-His (ANH,~—H), acetyl His,
pyroglutamy} His(PyrH, N-methyl-His (Me-H), N,N-dim-
ethyl-His (Me,-H); Benzoy! His (Bz-H), Benzyl His (Bzl-H)
and Phe. Acetylation and other modification and N-terminal
capping groups at the N-terminus may stabilize OXM against
DP-IV cleavage, while the amidation of C-terminus may
prevent potential degradation in vivo by carboxypeptidases.
OXM derivatives with N-terminal modifications include
OXM14, and OXM16-22.

[0135] As illustrated in the examples, equimolar doses of
OXM2 and OXM3 were effective in reducing overnight body
weight gain in mice fed ad libitum, whereas similar doses of
OXM1 and wild type or native (wt) Oxm were not efficacious
in this model. OXM3 had the highest in vivo efficacy in
dose-dependently reducing overnight body weight gain,
likely reflecting its higher potency against GLP-1R compared
to OXM2, which has a bulkier PEG moiety that likely inter-
feres with receptor binding. For the PEGylated OXM deriva-
tives, increased in vivo efficacy relative to wt OXM suggests
that some stabilization against proteolysis, and for renal
clearance, is induced by PEGylation alone, since both OXM2
and OXM3 are significantly less potent than native OXM
against GLP-1R in vitro.

[0136] Additionally, a blood component may be utilized to
stabilize the peptide. Preferred blood components comprise
proteins such as immunoglobulins, serum albumin, ferritin,
steroid binding proteins, transferrin, thyroxin binding pro-
tein, alpha.-2-macroglobulin, haptoglobin and the like.

2. Synthesis of the OXM Derivatives
2.1. The Synthesis of Peptides

{0137] The following general procedure was used to syn-
thesize some of the OXM derivatives. Solid phase peptide
synthesis was performed using Fmoc chemistry under batch
or continuous flow conditions (see, for example, Pennington
and Dunn, Peptide Synthesis Protocols (1994), vol. 35) using
PEG-polystyrene resins. Peptides were cleaved from the resin
and deprotected using trifluoroacetic acid (TFA), and cation
scavengers such as phenol triisopropylsilane, and water. Pep-
tides were precipitated with cold methyl-t-butyl ether and the
precipitated peptide was washed twice with cold ether priorto
lyophilization. Peptide identity was confirmed by reversed-
phase HPLC on a C4 column using water/acetonitrile with
0.1% TFA as typical mobile phases, and by electrospray mass
spectrometry. Peptides were purified to >95% by reverse
phase HPLC.

2.2 PEGylation of Peptides

[0138] Peptides are first synthesized and are then PEGy-
lated at the thiol side-chain of cysteine. The following general
procedure was used for PEGylation of peptides.
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[0139] PEGylation reactions were run between a thiolated
peptide precursor and a maleimide-mPEG to form a thioether
bond. The reaction was run at a pH 7.3 and the maleimide-
mPEG amount ranged from 0.5 to 10-fold molar excess with
respect to the thiolated peptide. The PEGylated OXM peptide
was then isolated using reverse-phase HPLC or ion-exchange
chromatography followed by size exclusion chromatography.
Finally, PEGylated peptides were characterized using ana-
lytical RP-HPLC, and MALDI tof mass spectrometry.

3. Implications of OXM-Based Therapy

[0140] OXM-based therapy has the potential to favorably
impact both obesity and diabetes. Weight loss efficacy and
reduction in food intake upon peripheral administration of
OXM has been well validated in humans. Studies by the
present inventors have shown that peripherally administered
porcine OXM is sufficient to reduce short term food intake
and overnight body weight gain in mice. Although the incre-
tin (antibyperglycemic) activity of OXM has not been well
investigated to date, it has been demonstrated for the first time
that the glucose lowering activity of OXM is comparable to
that of GLP-1 in a mouse intraperitoneal glucose tolerance
test IPGTT). Like GLP-1, OXM induces robust glucose
stimulated insulin secretion (GSIS) from static isolated
murine islets and perfused rat pancreata (Jarrousse et al.,
Endocrinology, 115:102-105 (1984)), suggesting a low risk
of hypoglycemia compared to conventional insulin secreta-
gogues. In rats, negligible effects of OXM on gastric empty-
ing have been reported (Dakin et al., Endocrinology, 145:
2687-2695 (2004)). In mice, OXM reduces gastric emptying
by ~25% at a maximally efficacious dose for glucose lower-
ing, which is less than that produced by a maximally effica-
cious dose of the GLP-1 receptor agonist exendin 4 (47%
reduction). Potentially benign effects of OXM on gastric
emptying in humans may therefore play arole in the enhanced
tolerability of this peptide hormone compared to current
GLP-1 mimetics.

[0141] It is suggested that the polypeptides of the present
invention may be useful for the treatment of obesity and/or
diabetes. Secondary indications are metabolic syndrome,
hyperglycemia, impaired fasting glucose, and other predia-
betic states. Alternate indications for the polypeptides of the
present invention include any and all indications for GLP-1
such as irritable bowel syndrome and other absorptive dis-
eases of the gut, ischemia, stroke, and newrological disorders
including anxiety, impaired cognition, and Alzheimer’s dis-~
ease,

[0142] The peptidyl nature of OXM precludes oral therapy
with the native hormone. By contrast, the OXM derivatives
presented herein may be administered as a pharmaceutical
composition comprising one of the polypeptides of the
present invention in combination with a pharmaceutically
acceptable carrier which is suitable for administration by a
variety of roules, including but not limited to oral, intranasal,
sublingual, intraduodenal, subcutaneous, buccal, intraco-
lonic, rectal, vaginal, mucosal, pulmonary, transdermal,
intradermal, parenteral, intravenous, intramuscular and
intraocular at a dosage range of 0.001 mg/kg to 10 mg/kg,
more preferably from 1 pg/kg to 200 mg/kg with a dosing
frequency ranging from twice daily to once per week or
longer. The peptide pharmaceutical compositions can be
administered in a variety of unit dosage forms depending
upon the method of administration. Suitable unit dosage
forms, include, but are not limited to powders, tablets, pills,
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capsules, lozenges, suppositories, patches, nasal sprays,
injectables, implantable sustained-release formulations, lipid
complexes, etc. The peptides are typically combined with a
pharmaceutically acceptable carrier or excipient which can
contain one or more physiologically acceptable compound(s)
that may act to stabilize the composition or to increase or
decrease the absorption of the active agent(s). Physiologi-
cally acceptable compounds can include, for example, carbo-
hydrates, such as glucose, sucrose, or dextran, antioxidants,
such as ascorbic acid or glutathione, chelating agents, low
molecular weight proteins, protection and uptake enhancers

such as lipids, compositions that reduce the clearance or.

hydrolysis of the active agents, or excipients or other stabi-
lizers and/or buffers. Other physiologically acceptable com-
pounds include wetting agents, emulsifying agents, dispers-
ing agents or preservatives that are particularly useful for
preventing the growth or action of microorganisms. Various
preservatives are well known and include, for example, phe-
1ol and ascorbic acid. One skilled in the art would appreciate
that the choice of pharmaceutically acceptable carrier(s),
including a physiologically acceptable compound depends,
for example, on the route of administration of the active
agent(s) and on the particular physio-chemical characteristics
of the active agent(s).

[0143] The peptides can be administered in the native form
or, if desired, in the form of salts provided the salts are
pharmaceutically acceptable. Salts of the active agents may
be prepared using standard procedures known to those skilled
in the art of synthetic organic chemistry. Polypeptides of the
present invention, as detailed in the Examples, were prepared
as acetate salts.

[0144] An OXM polypeptide of'the instant invention can be
used in combination with other agents used in the treatment or
prevention of diseases implicating the GLP1-R. Specific
compounds of use in combination with a polypeptide of the
present invention include: simvastatin, mevastatin,
ezetimibe, atorvastatin, sitagliptin, metformin, sibutramine,
orlistat, Qnexa, topiramate, naltrexone, bupriopion, phenter-
mine, and losartan, losartan with hydrochlorothiazide. Spe-
cific CB1 antagonists/inverse agonists of use in combination
with a polypeptide of the present invention include: those
described in WO03/077847, including: N43-(4-chlorophe-
nyl)-2(S)-phenyl-[(S)-methylpropyl]-2-(4-trifluoromethyl-
2-pyrimidyloxy)-2-methylpropanamide, N-[3-(4-chlorophe-
nyl)-2-(3-cyanophenyl)-1-methylpropy]-2-(5-
trifluvoromethyl-2-pyridyloxy)-2-methylpropanamide, N-[3-
(4-chlorophenyl)-2-(5-chloro-3-pyridyl)-1-methylpropyl]-
2-(5-trifluoromethyl-2-pyridyloxy)-2-methylpropanamide,
and pharmaceutically acceptable salts thereof, as well as
those in WOO05/000809, which includes the following: 3-{1-
[bis(4-chlorophenyl)methyl]azetidin-3-ylidene}-3-(3,5-dif-
luorophenyl)-2,2-dimethylpropanenitrile, 1-{1-[1-(4-chlo-
rophenyl)pentyl]azetidin-3-y1}-1-(3,5-diflucrophenyl)-2-
methylpropan-2-ol. 3<(8)-(4-chlorophenyl){3-[(1S)-1-(3,5-
difluorophenyl)-2-hydroxy-2-methylpropyl]azetidin-1- -
yl}methyl)benzonitrile, 3-((S)-(4-chlorophenyl){3-[(1S)-1-
(3,5-difluorophenyl)-2-fluoro-2-methylpropylJazetidin-1 -
yl}methyl)benzonitrile, 3-((4-chloropheny1){3-[1-(3,5-
difluorophenyl)-2,2-dimethylpropyl]azetidin-1-yl)methyl)
benzonitrile, 3-((18)-1-{1-[(S)-(3-cyanophenyl)(4-
cyanophenyl)methyl]azetidin-3-y1}-2-fluoro-2-
methylpropyl)-S-fluorobenzonitrile, 3-[(S)-(4-chlorophenyl)
(3-{(1S)-2-fluoro-1-[3-fluoro-5-(4H-1,2,4-triazol-4-yl)
phenyl]-2-methylpropyl }azetidin-1 -yl )methyl]benzonitrile,
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and 5-((4-chlorophenyl){3-[(1S)-1-(3,5-diflucrophenyl)-2-
fluoro-2-methylpropyl]azetidin-1-yl}methyl)thiophene-3-
carbonitrile, and pharmaceutically acceptable salts thereof;,
as well as: 3-[(S)-(4-chlorophenyl)(3-{(1S)-2-fluoro-1-[3-
fluoro-3-(5-ox0-4,5-dihydro-1,3,4-0xadiazol-2-yl)phenyl]-
2-methylpropyl}azetidin-1-yl)methyl]benionitrile, 3-[(S)-
(4-chlorophenyl)(3-{(15)-2-fluoro-1,3-fluoro-5-(1,3,4-
oxadiazol-2-yl)phenyl]-2-methylpropyl}azetidin-1-yl)
methylJbenzonitrile, 3-{(5)-{3-[(1S)-1-[3-(5-amino-1,3,4-
oxadiazol-2-yl)-5-fluorophenyl]-2-fluoro-2-
methylpropyl}azetidin-1-yl)(4-chlorophenyl)methyl}
benzonitrile, 3-[(S)-(4-cyanopheny!)(3-{(1S)-2-fluoro-1-[3-
fluoro-5-(5-0x0-4,5-dihydro-1,3,4-0xadiazol-2-yl)phenyl]-
2-methylpropyl}azetidin-1-yl)methyl}benzonitrile, 3-[(S)-
(3-{(1S)-1-[3-(5-amino-1,3 4-oxadiazol-2-yl)-5-
fluorophenyl]-2-fluoro-2-methylpropyl }azetidin-1-y1)(4-
cyanophenyl)methyl]benzonitrile, 3-[(S)-(4-cyanophenyl)
(3-{(18)-2-fluoro-1-[3-flucro-5-(1,3,4-oxadiazol-2-y1)
phenyl]-2-methylpropyl}azetidin-1-yl)methyl}benzonitrile,
3-[(S)-(4-chloropheny1)(3-{(3S)-2-fluoro-1-[3-fluoro-5-(1,
2,4-oxadiazol-3-yl)phenyl}-2-methylpropyl}azetidin-1-y1)
methyl]benzonitrile, 3-[(1S)-1-(1-{(S)-(4-cyanophenyl){3-
(1,2,4-oxadiazol-3-yl)phenyl]-methyl}azetidin-3-yl)-2-
fluorc-2-methylpropyi]-5-fluorobenzonitrile,  5-(3-{1-[1-
(diphenylmethyl)azetidin-3-y1)-2-fluoro-2-methylpropyl}-
5-fluorophenyl)-1H-tetrazole, 5-(3-{1-[1-(diphenylmethyl)
azetidin-3-y1)-2-fluoro-2-methylpropyl}-5-fluorophenyl)-1-
methyl-1H-tetrazole, 5-(3-{1-{1-(diphenylmethyl)azetidin-
3-yl]-2-fluoro-2-methylpropyl}-5-fluorophenyl)-2-methyl-
2H-tetrazole, 3-[(4-chlorophenyl)(3-{2-fluoro-1-[3-fluoro-
5-(2-methyl-2H-tetrazol-5-yl)pheny!]-2-

methylpropyl }azetidin-1-yl)methyl]benzonitrile, 3-[(4-
chlorophenyl)(3-{2-fluoro-1-[3-fluoro-5-(1-methyl-1H-
tetrazol-5-yl)phenyl]-2-methylpropyl }azetidin-1-yl)methyl]
benzonitrile, 3-{(4-cyanophenyl)(3-{2-fluoro-1-{3-flucro-5-
(1-methyl-1H-tetrazol-5-yl)phenyl]-2-
methylpropyl}azetidin-1-yl)methyl]benzonitrile, 3-[(4-
cyanophenyl)(3-{2-fluoro-1-{3-fluoro-5-(2-methyl-2H-
tetrazol-5-yl)phenyl]-2-methylpropyl }azetidin-1-ymethyl)
benzonitrile, 5-{3-{(S)-{3-[(18)-1-(3-bromo-5-
fleorophenyl)-2-fluoro-2-methylpropyl]azetidin-1-y1}(4-
chlorophenyl)methyl]phenyl}-1,3,4-oxadiazol-2(3H)-one,
3-[(18)-1-(1-{(S)-(4-chloropheny1)[3-(5-0x0-4,5-dihydro-1,
3,4-oxadiazol-2-yl)phenyl]methyl}azetidin-3-y1)-2-fluoro-
2-methylpropyl]-5-flucrobenzonitrile, 3-{(1S)-1-{1-{(S)-(4-
cyanophenyl){3-(5-oxo-4,5-dihydro-1,3,4-oxadiazol-2-yl)
phenyl)methyl}azetidin-3-y1)-2-fluoro-2-methylpropyl]-5-
fluorobenzonitrile, 3-[(1S)-1-(1-{(8)-(4-cyanophenyl)[3-(1,
3,4-oxadiazol-2-yl)phenyl)methyl}azetidin-3-y1)-2-fluoro-
2-methylpropyl]-5-fluorobenzonitrile, 3-[(1S)-1-(1-{(S)-(4-
chlorophenyl)[3-(1,3,4-oxadiazol-2-y1)phenyl}

methyl }azetidin-3-yl)-2-fluoro-2-methylpropyl)-5-
fluorobenzonitrile,  3-((18)-1-{1-[(S)-[3-(5-amino-1,3,4-
oxadiazol-2-yphenyl)(4-chlorophenyl)methy}azetidin-3-
y1}-2-fluoro-2-methylpropy!)-5-fluorobenzonitrile, 3-((1S)-
1-{1-[(S)-[3-(5-amino-1,3,4-0xadiazol-2-yl)phenyl](4-
cyanophenyl)methyl]azetidin-3-y1}-2-fluoro-2-
methylpropyl)-5-flucrobenzonitrile,  3-[(1S)-1-(1-{(S)~(4~
cyanophenyl)[3-(1,2,4-oxadiazol-3-yl)phenyl]

methyl }azetidin-3-y1)-2-fluoro-2-methylpropyl]-5-
fluorcbenzonitrile, 3-{(15)-1-(1-{(S)-(4-chloropheny!){3-(1,
2,4-oxadiazol-3-yl)phenyl)methy! }azetidin-3-yl)-2-fluoro-
2-methylpropyl}-5-fluorobenzonitrile, 5-[3-((S)-(4-
chlorophenyl){3-[(18)-1-(3,5-difluorophenyl)-2-fluoro-2-
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methylpropy!]azetidin-1-yl)methyl)phenyl}-1,3,4-
oxadiazol-2(1H)-one, 5-[3-((S)-(4-chloropheny1){3-[(1S)-1-
(3,5-difluorophenyl)-2-fluoro-2-methylpropyijazetidin-1-
yl}methyl)phenyl]-1,3,4-oxadiazol-2(3H)-one,  4-{(8)-{3-
[(15)-1-(3,5-difluorophenyl)-2-flucro-2-methylpropyl}
azetidin-1-y1}{3~(5-0x0-4,5-dihydro-1,3,4-0xadiazol-2-y1)
phenyl]methyl}-benzonitrile, and pharmaceutically
acceptable salts thereof.

[0145] Specific NPY5 antagonists of use in combination
with a polypeptide of the present invention include: 3-oxo-
N-(5-phenyl-2-pyrazinyl)-spiro[isobenzofuran-1(3H), 4'-pi-
peridine}-1'-carboxamide,  3-oxo-N-(7-triftuoromethylpy-
rido[3,2-b]pyridin-2-yl)spiro-(isobenzofuran-1(3H),
4'-piperidine}-1'-carboxamide, N-{5-(3-flucrophenyl)-2-py-
rimidinyl]-3-oxospiro-[isobenzofuran-1(3H), 4'-piperidine}-
1'carboxamide, trans-3'-oxo-N-(5-phenyl-2-pyrimidinyl)
spiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-
carboxamide, trans-3'-oxo-N41-(3-quinolyl)-4-imidazolyl}
spiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-
carboxamide, trans-3-oxo-N-(5-phenyl-2-pyraziny!)spiro[4-
azaiso-benzofuran-1(3H), 1l'-cyclohexane]-4'-carboxamide,
trans-N15-(3-fluorophenyl)-2-pyrimidiny1]-3-oxospiro[ 5-
azaisobenzofuran-1(3H), 1'-cyclohexane]-4'-carboxamide,
trans-N45-(2-fluoropheny!)-2-pyrimidinyl}-3-oxospiro[5-
azaisobenzofuran-1(3H), 1'-cyclohexane]-4'-carboxamide,
trans-N-{1-(3,5-diflucropheny!)-4-imidazolyl]-3-oxospiro
[7-azaisobenzofuran-1(3H), 1'-cyclohexane}-4'-carboxam-
ide, trans-3-oxo0-N-(1-phenyl-4-pyrazolyl)spiro[4-azai-
sobenzofuran-1(3H), 1'cyclohexane]-4'-carboxamide,
trans-N41-(2-fluorophenyl)-3-pyrazolyl}-3-oxospiro[6-
azaisobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide,
trans-3-0x0-N-(1-phenyl-3-pyrazolyl)spiro[ 6-aisobenzofu-
ran-1(3H),1'-cyclohexane]-4'-carboxamide, trans-3-oxo-N-
(2-phenyl-1,2,3-triazol-4-yl)spiro[ 6-azaisobenzofuran-1
(3H), I'cyclohexane}-4'-carboxamide, and pharmaceutically
acceptable salts and esters thereof.

[0146] Specific ACC-1/2 inhibitors of use in combination
with a polypeptide of the present invention include: 1'-[(4,8-
dimethoxyquinolin-2-yl)carbonyl}-6-(1 H-tetrazol-5-y1)
spiro[chroman-2,4'-piperidin]-4-one, (5-{1'-[4,8-dimethox-
yquinolin-2-yl)carbonyl]-4-oxospirofchroman-2,4'-
piperidin}-6-yl}-2H-tetrazol-2-yl)methyl pivalate, 5-{1'-{(8-
cyclopropyl-4-methoxyquinolin-2-yl)carbonyl]-4-oxospiro
[chroman-2,4'-piperidin]-6-yl}nicotinic acid, 1-(8-
methoxy-4-morpholin-4-yl-2-naphthoyl)-6-(1H-tetrazol-5-
yl)spiro}chroman-2,4'-piperidin{-4-one, and 1'-|(4-ethoxy-§-
ethylquinolin-2-yl)carbonyl]-6-(1H-tetrazol-5-ylspiro
[cbroman-2,4'-piperidin]-4-one, and pharmaceutically
acceptable salts thereof.

[0147] Specific MCHIR antagonist compounds of use in
combination with a polypeptide of the present invention
include: 1-{4-[(1-ethylazetidin-3-yl)oxy]phenyl} -4-[(4-
fluorobenzyl)oxy]pyridin-2(1H)-one,  4-[(4-fluorobenzyl)
oxy]-1-{4-[(1-isopropylazetidin-3-yl)oxy]pheny!} pyridin-2
(1H)-one, 144-(azetidin-3-yloxy)phenyl]-4-{(5-
chloropyridin-2-yl)methoxy]pyridin-2(1 H)-one, 4-[(5-
chloropytidin-2-yl)methoxy]-1-{4-[(1-ethylazetidin-3-y})
oxylphenyl}pyridin-2(1H)-one,  4-[(5-chloropyridin-2-yl)
methoxy}-1-{4-[(1-propylazetidin-3-yl)oxy]
phenyl}pyridin-2(1H)-one, and 4-[(5-chloropyridin-2-yl)
methoxy]-1-(4-{[(25)-1-ethylazetidin-2-y1]

methoxy }phenyl)pyridin-2(1H)-one, or a pharmaceutically
acceptable salt thereof.

Jun. 10, 2010

[0148] Specific DP-IV inhibitors of use in combination
with a polypeptide of the present invention are selected from
7-{(3R)-3-amino-4-(2,4,5-trifluorophenyl)butanoyl]j-3-(trif-
luoromethyl)-5,6,7,8-tetrahydro-1,2,4-triazolo(4,3-a]pyra-
zine. In particular, the compound of formula I is favorably
combined with 7-[(3R)-3-amino-4-(2,4,5-trifluorophenyl)
butanoyl}-3-(trifluoromethyl)-5,6,7,8-tetrahydro-1,2,4-tria-
zolo[4,3-a]pyrazine, and pharmaceutically acceptable salts
thereof.

[0149] Additionally, other peptide analogs and mimetics of
the incretin hormone glucagon-like peptide 1(GLP-1), may
also be of use in combination with a polypeptide of the
present invention.

[0150] Other features and advantages of the present inven-
tion are apparent from the additional descriptions provided
herein including the different examples. The provided
examples illustrate different components and methodology
useful in practicing the present invention. The examples do
not limit the claimed invention. Based on the present disclo-
sure the skilled artisan can identify and employ other com-
ponents and methodology useful for practicing the present
invention.

EXAMPLES
Example 1
Synthesis of Oxyntomodulin (OXM) Analogs
[0151] The peptide OXM analogs (see Table 1) were syn-

. thesized by solid phase using Fmoc/tBu chemistry on a pep-

tide multisynthesizer APEX 396 (Advanced Chemtech) using
a 40-well reaction block. Each peptide was synthesized in a
single well. For peptide amides 0.1 g of a resin Fmoc-Linker
AM-Champion, 1% cross-linked (Biosearch Technologies,
Inc.) and a PEG-PS based resin derivatized with a modified
Rink linker p-[(R,S)-o~[9H-Fluoren-9-yl-methoxyforma-
mido]-2,4-dimethoxybenzyl]-phenoxyacetic acid (Rink, H.,
1987, Tetrahedron Lett. 28:3787-3789; Bernatowicz, M. S. et
al., 1989, Tetrahedron Lett. 30:4645-4667) was used. For
peptide acids, 0.1 g of Champion resin, 1% cross-linked (Bio-
search Technologies, Inc.) was used, which was previously
derivatized with a hydroxymethylphenoxymethyl haadle. All
the amino acids were dissolved at 2 0.5 M concentration in a
solution of 0.5M HOBt (Hydroxybenzotriazole) in DMF. The
acylation reactions were performed for 60 min with 6-fold
excess of activated amino acid over the resin free amino
groups. The amino acids were activated with equimolar
amounts of HBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-tet-
ramethyluronium hexafluorophosphate) and a 2-fold molar
excess of DIEA (N,N-diisopropylethylamine).

[0152] Alternatively, the peptides were synthesized by
solid phase using Fmoc/t-Bu chemistry on a Pioneer Peptide
Synthesizer (Applied Biosystems). In this case, all the acyla-
tion reactions were performed for 60 minutes with a 4-fold
excess of activated amino acid over the resin [ree amino
groups following the end of peptide assembly on the synthe-
sizer. The side chain protecting groups were: tert-butyl for
Asp, Glu, Ser, Thr and Tyr,; trityl for Asn, Cys, Gln and His;
tert-butoxy-carbonyl for Lys, Trp; and, 2,2,4,6,7-pentameth-
yldihydrobenzofuran-5-sulfonyl for Arg. For the OXM2 and
OXM3 peptides, the acetylation reaction was performed at
the end of the peptide assembly by reaction with a 10-fold
excess of acetic anhydride in DMF.

[0153] For OXM14, L-pyroglutamic acid was acylated by
reaction with equimolar amounts of DIPC (diisopropylcarbo-
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diimide) and HOBt (N-hydroxybenzotriazole) with a 4-fold
excess of activated acylant over the resin free amino groups.
[0154] For OXM16, imidazole-lactic acid (Imi-H) was acy-
lated by reaction with equimolar amounts of PyBOP (Benzo-
triazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluoro-
phosphate), HOBt and a 2-fold molar excess of DIEA (N,N-
diisopropylethylamine) with a 4-fold excess of activated
acylant over the resin free amino groups.

[0155] For OXM17,N-methyl-His (Me-H) was acylated by
reaction with equimolar amounts of HBTU (2-(1H-benzol-
riazole-1-y1)-1,1,3,3-tetramethyluronium  hexafluorophos-
phate) and a 2-fold molar excess of DMA. The acylation
reaction was performed for 180 min with a 3-fold excess of
activated acylant over the resin free amino groups.

[0156] For OXM18, desamino-His (ANH,—H) was acy-
lated by reaction with equimolar amounts of HBTU and a
2-fold molar excess of DIEA. The acylation reaction was
performed for 180 min with a 3-fold excess of activated
acylant over the resin free amino groups.

[0157] For OXM19, N,N-dimethyl-His (Me,-H) was acy-
lated by reaction with equimolar amounts of HBTU and a
2-fold molar excess of DMA. The acylation reaction was
performed ovemight with a 3-fold excess of activated acylant
over the resin free amino groups.

[0158] For OXM20, benzoyl-His (Bz-H) was acylated by
reaction with equimolar amounts of HBTU and a 2-fold
molar excess of DIEA. The acylation reaction was performed
for 240 min with a 3-fold excess of activated acylant over the
resin free amino groups.

[0159] For OXM21, Benzyl-His (Bzl-H) was acylated by
reaction with equimolar amounts of HBTU and a 2-fold
molar excess of DIEA. The acylation reaction was performed
overnight with a 3-fold excess of activated acylant over the
resin free amino groups.

[0160] At the end of the synthesis, the dry peptide-resins
were individually treated with 20 mL of the cleavage mixture,
88% TFA, 5% phenol, 2% triisopropylsilane and 5% water
(Sole, N. A. and G. Barany, 1992, J. Org. Chem. 57.5399-
5403) for 1.5 hours at room temperature. Each resin was
filtered and the solution was added to cold methyl-t-butyl
ether in order to precipitate the peptide. After centrifugation,
the peptide pellets were washed with fresh cold methyl-t-
butyl ether to remove the organic scavengers. The process
was repeated twice. Final pellets were dried, resuspended in
H,0, 20% acetonitrile, and lyophilized.

{0161} The synthesis of peptide OXMS54 was performed by
dissolving the thiol containing OXM peptide precursor (SEQ
IDNO: 41) in TrisHC] 0.1M pH 8, guanidinium chloride 6M.
A 10 molar excess of iodoacetamide was added. After 1 hour
incubation, the peptide solution was purified by HPLC.
[0162] The synthesis of peptide OXMSS was performed by
dissolving the thiol containing OXM peptide precursor (SEQ
IDNO: 64) in TrisHC1 0.1M pH 8, guanidinium chloride 6M.
A 10 molar excess of iodoacetamide was added to this solu-
tion. After 1 hour incubation, the peptide solution was puri-
fied by HPLC.

[0163] The crude peptides were purified by reverse-phase
HPLC using semi-preparative Waters RCM Delta-Pak™ C_,
cartridges (40x200 mm, 15 um) and using as eluents (A) 0.1%
TFA in water and (B) 0.1% TFA in acetonitrile. The following
gradient of eluent B was used: 20%-20% over 5 min and
20%-35% over 20 min, flow rate 80 mL/min. Analytical
HPLC was performed on a Phenomenex, Jupiter C, column
(150x4.6 mm, 5 um) with the following gradient of eluent B:
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20%-40% B (in 20 min)-80% (in 3 min), flow rate 1 mL/min.
The purified peptide was characterized by electrospray mass
spectrometry on a Micromass LCZ platform.

Example 2
PEGylation of Oxyntomodulin (OXM) Analogs

[0164] PEGylation reactions were run under conditions
permitting thioester bond formation. The PEGylated OXM
peptide was then isolated using reverse-phase HPLC or ion
exchange chromatography and size exclusion chromatogra-
phy (SEC). PEGylated OXM analogs were characterized
using RP-HPLC, HPLC-SEC and MALDI-T of Mass Spec-
trometry.

[0165] OXM33, 34, 35, 36 and 54 peptides were synthe-
sized from the thiol-containing OXM peptide precursor (SEQ
ID NO: 41) to produce derivatives with PEG covalently
attached via a thioether bond.

Synthesis of OXM433

[0166] 10 mg of peptide precursor (2.2 pmoles) were dis-
solved in 0.2 mL of HEPES 0.1M pH 7.3, Guanidinium
Chloride 6M, 2 mM EDTA. 22 mg of MPEG-MAL-5000
(NEKTAR 2F2MOHO01) (4.4 umoles) dissolved in 0.4 mL
HEPES 0.1M, pH 7.3 (1:2 mole/mole ratio of peptide to PEG)
was added to this solution. After 1 hour incubation, the PEGy-
lated peptide was purified by RP-HPLC and characterized by
MALDI-T of.

Synthesis of OXM34

[0167] 10 mg of peptide precursor (2.2 pmoles) were dis-
solved in 0.2 mi, of HEPES 0.1M pH 7.3, Guanidinium
Chloride 6M, 2 mM EDTA. 80 mg of MPEG-MAL-20K
(NEKTAR 2F2MOP01) (4.0 pmoles) dissolved in 0.5 mL
HEPES 0.1M, pH 7.3 (1:1.8 mole/mole ratio of peptide to
PEG) was added to this solution, After 1 hour incubation, the
PEGylated peptide was purified by RP-HPLC and character-
ized by MALDI-T of.

Synthesis of OXM35

[0168] 10 mg of peptide precursor (0.92 pmoles) were dis-
solved in 0.4 mL of HEPES 0.1M pH 7.3, Guanidinium
Chloride 6M, 2 mM EDTA. 70 mg of MPEG2-MAL-40K
(NEKTAR 2D3Y0T01) (1.7 yumoles) dissolved in 0.8 mL
HEPES 0.1M, pH 7.3 in a 1:1.8 mole/mole ratio of peptide to
PEG was added to this solution. After 1 hour incubation, the
PEGylated peptide was purified by RP-HPLC and character-
ized by MALDI-T of.

[0169] The control peptide OXMS54, was prepared by incu-
bating the thiol containing peptide precursor with 10 eq. of
iodoacetamide in 0.1 M TrisHC] pH 7.5, 6M guanidinium
chloride. After 30 minutes incubation the peptide was purified
by RP-HPLC and characterized by electrospray mass spec-
trometry.

[0170] The peptides OXM 56, 57, 58 were synthesized
from the thiol containing OXM peptide precursor (SEQ ID
NO: 64) to produce derivatives with PEG covalently attached
via a thioether bond. ‘

Synthesis of OXM56

[0171] S mg of peptide precursor (1.1 pmoles) were dis-
solved in 0.2 mL of HEPES 0.1M pH 7.3. 57 mg of MPEG-
MAL-5000 (NEKTAR 2F2MOHO01) (11.4 pmoles) dissolved
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in 0.4 mL HEPES 0.1M, pH 7.3 (1:10 mole/mole ratio of
peptide to PEG) was added to this solution. After 1 hour
incubation, the PEGylated peptide solution was acidified to
1% acetic acid and purified by cation exchange chromatog-
raphy (DCC) on fractogel TSK CM-650S with a linear gra-
dient of NaCl in sodium acetate 50 mM pH 4.8. The DCC
purified PEGylated-peptide was further purified by size-ex-
clusion chromatography (SEC) and characterized by
MALDI-T of.

Synthesis of OXM57

[0172] 10 mg of peptide precursor (2.2 umoles) were dis-
solved in 0.2 mL of DMSO. 50 mg of MPEG-MAL-20K
(NEKTAR 2F2MOP01) (2.5 pmoles) dissolved in 0.6 mL
HEPES 0.1M pH 7.3, 0.3M TRIS(2-carboxy-ethyl)phos-
phine with a 1:1.13 mole/mole ratio of peptide to PEG was
added to this solution. After 1 hour incubation, the PEGylated
peptide was purified by RP-HPLC and characterized by
MALDI-T of.

Synthesis of OXMS58

[0173] 10 mg of peptide precursor (0.92 pmoles) were dis-
solved in 0.4 ml, of HEPES 0.1M pH 7.3, Guanidinium
Chloride 6M, 2 mM EDTA. 70 mg of MPEG2-MAL-40K
(NEKTAR 2D3Y0TO01) (1.7 pmoles) dissolved in 0.8 mL
HEPES 0.1M, pH 7.3 (1:1.8 mole/mole ratio of peptide to
PEG) was added to this solution. After 1 hour incubation, the
PEGylated peptide was purified by RP-HPLC and character-
ized by MALDI-T of.

[0174] The control peptides OXM102, OXM112, and
OXM116 were prepared by incubating the thiol-containing
peptide precursor with 10 eq. of iodoacetamide in 0.1 M
TrisHCI pH 7.5, 6M guanidinium chloride. After 30 minutes
incubation the peptide was purified by RP-HPLC and char-
acterized by electrospray mass spectrometry.

Synthesis of OXM103, OXM105, OXM107, OXM113

[0175] 10 mg ofthe corresponding peptide precursors (2.26
pmoles) were dissolved in 2 mL of urea 8M, HEPES 0.1M pH
7.3,2 mM EDTA. 109 mg of MPEG2-MAL-40K (NEKTAR
2D3Y0TO1) (2.71 pmoles) dissolved in H,O (1:1.2 mole/
mole ratio of peptide to PEG) was added to this solution. After
1 hour incubation, the PEGylated peptide solution was acidi-
fied to 1% acetic acid and purified by cation exchange chro-
matography (IXC) on TSK CM-650S with a linear gradient of
NaCl in sodium acetate SO mM pH 4.8. The DCC purified
PEGylated-peptide was further purified by SEC and charac-
terized by MALDI-T of.

Synthesis of OXM109 :

[0176] 10 mgofthe corresponding peptide precursors (2.25
pmoles) were dissolved in 2 ml urea 8M, HEPES 0.1M pH
7.3,2 mM EDTA. 108 mg of MPEG2-MAL-40K (NEKTAR
2D3Y0TO01) (2.7 pmoles) dissolved in 2 mI H,0 (1:1.2 mole/
mole ratio of peptide to PEG) was added to this solution. After
1 hour incubation, the PEGylated peptide solution was acidi-
fied to 1% acetic acid and purified by cation exchange chro-
matography (DCC) on TSK CM-650S with a linear gradient
of NaCl in sodium acetate 50 mM pH 4.8. The IXC purified
PEGylated-peptide was further purified by SEC and charac-
terized by MALDI-T of.

Synthesis of OXM117

[0177] 10mgofthe corresponding peptide precursors (2.19
pmoles) were dissolved in 2 mL of urea 8M, HEPES 0.2M pH
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6.5, 2 mM EDTA. 105 mg of MPEG,-MAL-40K (NEKTAR
2D3Y0TO1) (2.63 pmoles) dissolved in H,O (1:1.2 mole/
mole ratio of peptide to PEG) was added to this solution. After
1 hour incubation, the PEGylated peptide solution was acidi-
fied to 1% acetic acid and purified by cation exchange chro-
matography (DCC) on TSK CM-650S with a linear gradient
of NaCl in sodium acetate S0 mM pH 4.8. The DCC purified
PEGylated-peptide was further purified by SEC and charac-
terized by MALDI-T of.

Synthesis of OXM125

[0178] 10mgofthe corresponding peptide precursors (2.26
pmoles) were dissolved in 2 mL of Urea 8M, HEPES 0.25M
pH 6.5, 2 mM EDTA. 105 mg of MPEG,-MAL-40K (NEK-
TAR 2D3YO0T01) (2.71 pmoles) dissolved in H,O (1:1.2
mole/mole ratio of peptide to PEG) was added to this solu-
tion. After 1 hour incubation, the PEGylated peptide solution
was acidified to 0.2% formic acid pH 2.8 and purified by
cation exchange chromatography (IXC) on TSK SP-5PW
with a linear gradient of NaCl in formic acid 0.2%. The DCC
purified PEGylated-peptide was further purified by SEC and
characterized by MALDI-T of.

Synthesis of OXM129

[0179] 10mg ofthe corresponding peptide precursors (2.26
pmoles) were dissolved in 2 mL of Urea 8M, HEPES 0.25M
pH 6.5, 2 mM EDTA. 109 mg of MPEG,-MAL-40K (NEK-
TAR 2D3Y0T01) (2.72 pmoles) dissolved in H,0 (1:1.2
mole/mole ratio of peptide to PEG) was added to this solu-
tion. After 1 hour incubation, the PEGylated peptide solution
was acidified o 0.2% formic acid and purified by cation
exchange chromatography (DCC) on TSK SP-5PW with a
linear gradient of NaCl in formic acid 0.2%. The DCC puri-
fied PEGylated-peptide was further purified by SEC and char-
acterized by MALDI-T of.

Example 3
Design and Synthesis of Peptide Sequences

[0180] The biological activity of different PEG sizes
(mPEG)5 kDa, (mPEG)20 kDa, {(mPEG),40 kDa and
(mPEG),60 kDa was compared in a series of experiments
which demonstrated that the optimal PEG size to confer the
maximal and durable activity in the mice is generally 40 kDa.
[0181] The peptide OXM103 (Aib () al posilion 2) was
designed to explore position 20 within the oxyntomodulin
sequence as the site for conjugation with (mPEG),40 kDa.
OXM102 is a control peptide (CH,CONH,), in which the
side-chain thiol (of cysteine at position 20) was reacted with
iodoacetamide.

[0182] The peptide OXM105 (Aib (o) at position 2) was
designed to explore position 21 within the oxyntomodulin
sequence, as the site for conjugation with (mPEG),40 kDa.
OXM104 is a control peptide (CH,CONH,), in which the
side-chain thiol (of cysteine at position 21) was reacted with
iodoacetamide.

[0183] Thepeptide OXM107 (Aib (c) at position 2, Met(O)
atposition 27) was designed to explore position 24 within the
oxyntomodulin sequence, as the site for conjugation with
(mPEG),40 kDa. OXMI106 is a control peptide
(CH,CONH,), in which the side-chain thiol (of cysteine at
position 24) was reacted with iodoacetamide.
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[0184] The peptide OXM109 (Aib (o) at position 2,) was
designed to explore position 28 within the oxyntomodulin
sequence, as the site for conjugation with (mPEG),40 kDa.,
OXM108 is a control peptide (CH,CONH,), in which the
side-chain thiol (of cysteine at position 28) was reacted with
jodoacetamide.

[0185] The peptide designated OXM141 has a Gln to Asp
mutation at position 3, which confers specific selectivity to
the GLP1-receptor. The peptide OXM141, which has a Gin to
Asp mutation at position 3, Met(O) at position 27, and two
conjugation sites at position 20 and 38, was designed to
explore the potential of having a peptide conjugated with both
a cholesterol group at C38 and PEG at position C20.

[0186] The peptide OXM142 (Aib (cc), Met(O) at position
27, and two conjugation sites at position 20 and 38) was
designed to explore the potential of having a peptide conju-
gated with both a, cholesterol group at C38 and PEG at
position C20.

[0187] FIG. 14 summarizes the in vitro activity data for
GLPIR and GCG receptors (also showing the GLP-1R and
GLGR specificities) in tabular form. The (mPEG),40 kDa
conjugate at position C20 retains activity on both receptors,
therefore OXM103 as is referred to as a +/+analog, while all
the other (mPEG),40 kDa conjugates lose potency at the
GCG receptor. In particular there is a between 2-3 orders of
magpitude selectivity towards the GLP-1 receptor over the
Geg receptor for the (mPEG),40 kDa conjugates at position
38,24 and 28. Therefore, the analogs OXM107 and 109 are
referred to as +/0 analogs.

[0188] TFIG. 1S shows the in vivo activity of the (mPEG),40
kDa conjugates on food intake and body weight loss on DIO
mice. Ad libitum fed, DIO (~51 g each), male C57BL/6 mice
were dosed i.p. with either vehicle (water) or Oxm analogs 99,
103, 105, 107, and 109~30 min prior to the onset of the dark
phase. Food intake measured ~2 h and 18 h (overnight) later
on day 1 and 26 and 42 h (overnight) later on day 2. *P<(.05
vs. vehicle, n=5-6 per group).

[0189] The peptide OXM110 (D-Ser (s) at position 2,) was
designed to explore position 38 within the oxyntomodulin
sequence, as the site for conjugation with a lipid such as a
palmitoyl group. The palmitoyl group was acylated to the
€-amino group of a lysine added at the C-terminus of the
oxyntomodulin sequence.

(0190] The peptide OXM113 (desamino-His (ANH,—H)
at position 1, Aib (o) at position 2, Met(O) at position 27,
conjugation site 38) was designed to explore the potential of
substituting the wild type (wt) His with a desamino-His at
position 1 for protection from DPPIV proteolysis. OXM113
is the (mPEG),40 kDa conjugate, OXM114 is the cholesteryl
conjugate and OXM112 is a control peptide (CH,CONH,), in
which the side-chain thiol (of cysteine at position 38) was
reacted with iodoacetamide). (OXM111 is the thiolated pep-
tide precursor),

[0191] The peptides OXM117 and OXM118 (Aib () at
position 2, Gln to Asp mutation at position 3, Met(O) at
position 27, conjugation site 38) were designed to explore the
potential of substituting the wild type Gln with an Asp at
position 3. As mentioned above, this mutation confers spe-
cific selectivity towards the GLP-1R. OXM117 is the
(mPEG),40 kDa conjugate and the OXM118 is the choles-
teryl conjugate. (OXM116 is the thiolated peptide precursor).
[0192] Thepeptide OXM121 (Aib(a)at position 2, Met(O)
at position 27, conjugation site 11) was designed to explore
position 11 within the oxyntomodulin sequence as the site for

Jun. 10, 2010

the conjugation. OXM121 is the (mPEG),40 kDa conjugate,
OXM119 is the thiolated peptide precursor and OXM120is a
control peptide (CH,CONH,,), in which the side-chain thiol
{of cysteine at position 1.1) was reacted with iodoacetamide.
[0193] The peptide OXM124 (Aib (o) at position 2, Met(O)
at position 27, conjugation site 12) was designed to explore
position 12 within the oxyntomodulin sequence as the site for
conjugation. OXM124 is the (mPEG),40 kDa conjugate,
OXM122 is the thiolated peptide precursor and OXM123 isa
control peptide (CH,CONHS,), in which the side-chain thiol
(of cysteine at position 12) was reacted with iodoacetamide.
[0194] The peptide OXM125 (Aib (c) at position 2, GIn to
Asp mutation at position 3, Met(O) at position 27, conjuga-
tion site 20) was designed to explore position 20 within the
oxyntomodulin sequence as the site for conjugation of
(mPEG),40 kDa as well as the Gln to Asp substitution at
position 3 that confers selectivity towards the GLP-1R
[0195] Thepeptide OXM127 (Aib () at position 2, Met(O)
at position 27, conjugation site 22) was designed to explore
position 22 within the oxyntomodulin sequence as the site for
conjugation for cholesterol. OXM126 is the thiolated peptide
precursor).

[0196] The peptide OXM129 (desamino-His (ANH,—H)
at position 1, Aib (c) at position 2, Gln to Asp mutation at
position 3, Met(O) at position 27, conjugation site 20) was
designed to explore the potential of the following combina-
tions: substituting the wt His with desamino-His at position 1
for protection from DPPIV proteolysis, the Gln to Asp sub-
stitution at position 3 that confers selectivity towards the
GLP-1R, and conjugation at position 20.

[0197] Thepeptide OXM134 (Aib (o) at position 2, Met(O)
at position 27, conjugation site 20) is a(mPEG),40 kDa con-
jugate similar to the potent +/+OXM103 analogue that only
differs for the methionine substitution to methionine sulfox-
ide. This peptide is conjugated at the position 20 therefore
displaying a +/+pattern for GLP1R/GcgR selectivity.

Example 4
C-Terminal Truncated Analogs or GegK Analogs
C-Terminal Truncated Analogs

[0198] A series of peptide OXM C-terminal truncated ana-
logs were designed. An analysis of in vitro activity on both the
GLP1 receptor (GLPIR) and the Geg receptor (GegR) dem-
onstrated that the OXM scquence can be truncated at the
C-terminus to have only one extra lysine residue with respect
to wt glucagon, yielding a peptide such as OXM93 that is
extremely potent on both the GLPIR and GegR.

[0199] The potency of OXMB93 is at least one order (and
possibly two) of magnitude higher than that of wt OXM.
Because there is only one extra Lys residue with respect to

" Geg, this new class is referred to as GegK analogs. FIG. 16

illustrates in vitro potency data for the C-terminal truncated
analogs acting at the GLP1 and GCG receptors in tabular
form.

C-terminal truncated analogs which are selective GegK Ana-
logs

[0200] Peptides OXM130 and OXM131 were designed to
confirm the in vitro analysis and introduce other mutations
that are known to confer stability and suitable properties.
OXM130 and OXM131 are C-terminal truncated analogues
of the same length as OXM93. OXM130 has Aib (a) at

o)
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position 2, while OXM131 has Aib () at position 2 anda Gln
to Asp mutation at position 3 to confer selectivity for the
GLP1R.

[0201] The following PEGylated analogs were designed
based on these truncated sequences:

[0202] Thepeptide OXM136 (Aib (o) at position 2, Met(O)
at position 27, conjugation site 20) is the (mPEG),40 kDa
conjugate. From prior studies (see above) it is known that the
choice of PEG conjugation at position 20 allows for activity
on both receptors GLPIR and GcegR, therefore OXM136
would be defined as the prototype Gog +/+ analogue.
(OXM13S5 is the thiolated peptide precursor).

[0203] The peptide OXM138 (Aib (o) at position 2, Gln to
Asp mutation at position 3, Met(O) at position 27, conjuga-
tion site 20) was designed to explore the potential of the
following combinations: the Gln to Asp substitution at posi-
tion 3 that confers selectivity towards the GLP-1R; conjuga-

Jun. 10, 2010

tion at position 20 and mutating the wt Gln to Asp at position
3. Therefore OXM137 would be defined as the prototype
GegK +/0 analog (OXM137 is the thiolated peptide precur-
sor).

[0204] FIG. 17 provides in vitro potency data at the GLP1
and GCG receptors for select PEGylated OXM analogs.

Example 5
Peptides with Alternative PEG Moieties

{0205} Thepeptide OXM145 (Aib (cc) at position 2, Glnto
Asp mutation at position 3, Met(O) at position 27, conjuga-
tion site 38 with Y Shape PEG Maleimide from JenKem
Therapeutics) was produced to explore the potential of using
alternative branched 40 kDa PEG moieties. This is the con-
jugate obtained using a (mPEG),40kDa from JenKem Thera-
peutics (Y-Shaped PEG Maleimide, MW40K, item number
Y-MAL-40K and its structure is shown below:
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Reversible pegylated drugs are provided by derivatization of
free functional groups of the drug selected from amino.
hydroxyl, mereapte, phosphate andfor carboxyl with groups
sensitive to mild basic conditions such as 9-thuorenyl-
wethoxycarbonyl (Fmoe) or 2-sulfo-9-fluorenylmethoxy-
carbonyl (FMS). to which group a PEG moicty is attached.
In these pegylated drugs, the PEG moiely and the drug
residue are not linked dircetly to cach other, but rather both
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is remavable under physiological conditions. The drugs are
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expermental group cowsasted of tive miee Dt e pro-

seifed as nensSEO TS Three erveps of €000

ce ="
{7 i T Gl o s i oiin wadidliis il g o0
si B mndve exendin-d o paomorsey o PEG FMS-
exendine 4 e peptidheeoasey Cirendatioe plivose kel
were then mectered. Resulis are oxprossed s poieent

alin

decrense o pakelfd LUCase concentabion L1 the croups
trested wotl excndin-d or P, <IN N-ex ot celaling
todiat B 1o thie saline drearses] provp nwasued gt the
<ame tme-ponnt derins the day

(3R] PGS PEASTIE Jhow relosse ol swove LN
upor nenbaton al PR FAVS-IINGD oo pt 85037 O
PEG SPMS-ITNGZ ) 3 g proten il woae ucuieed
A0 M pleosspiinte buflor wishi 2 mbd Na® L cud 6 mipanl 3804
pLEHE S 37000 AL the mdicated fime pocpis, aligors were
weotbudrawn, TEEAY Analy s af IRl discharee lrom the
comagate av SPS-PACT e mnonnts ol 1Mo e e
warne iUl vebatine e o WNGD webeenee o) kaowen
coacertiatiom ald inensity sthe cice nerements i the
percentages are wdiciedis VNV Ahgoats sk oL the
idiciled e posnts were anaiyved tar s Hoar2 berding
capaciiy on REAcore o1y Filea Blacere peolile el oobive
N dischinye from B oGy, BYS 1 N?

a1 b2 chenns the et ol S0 b dion o
wrtve N} wad PREG SPMS-TENG D Rals were =0

mjecil winh the tidicates concertraiions ul nanve [N
PTOD et ) o the Pl = RIS D0 el congiinie 112 6o

L2 oy (002 mlist, dosselvsd i PES Ao Oty
were wiladmwni at the indienrsd e peits Cirenlciey,
antyy el ies oo ihe shguer< s ere delermrnwed ebonse
WISIT cells woth 3 [old seriod dalutions of cachs aliguat,

[wan]  PrC. 13 shows the resadl ol ooy epous i inis-
tratien of PEC SFRISAIFNG? e s Rt woie e e
nosly jected with the jodicated conceninaions al o e
I 2 G0 e reoy or the PEG ) SPNIS- NG ciogugate (W0
wiraly (0 2 mbral dissolves w PIS L Blood abionats were
witlulrown at twe mdicated e potits. Coradamig bl
acliv ities i 1010 aligots were detenmined wy man WoST
el with 1 tokd ferial cofiiors of eacit aligriat

[0041]  FLOS. L4A-1AB shues caperimental w5 sunulied
Belavior of M2 (3480 Tallowinge, SO0 wloonstrition
willl mnal concepiriens oL 2O oM and 12 oM o PHe -
PRS- N2 and tonve L Foresaechivel s [ Tollow -
g lravenous aduimdsuatiog o tuls wile soital concen-
wations el 200 Mol Phes o MS D Ne2 s al ol nalnee
a2 1 the ST volome amnd o comugate 16 ciaciation
[l mserts are the expenmental curves,

[(Na2] Pl 13 shows dose reapoise ol Y'Y 0 b Toed
inteke e, Male Cx 740 60 raee 210 per oron), woere
denmved el foed Tor 24 L3 iee 25 G he cuce reeen el
a S yeehon of elther salive or e et doses o)
YWY A e 29 b coee seere alloss sl foceianig o
exvess ol pre weiphied chow tor 7 b Dreinking waier woe
preverdid o adl vrtes The amorit of Poud censued per T

wiee dorb 20 s oshown as oo Gnelioan ol PYY . duse
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DoAY FIGL 16 shews Dnie-depercent reducnon #y fosd
ctahe moniee by 2V L BMale C5THO 0 mutee L0 pur
wiorpd were deperved o Llood oy deseribed in FIGL 1S
Y'Y, o 0 el omsey was adiasearee o e sidieated
lines pewar o st of the ee-leeding pores] fesubie e
dvenige ul lour adentieal expenments

U] IIGL 1T showes the eleets of grevershle poovioe
i vn the bickowical activiey a7 PYY L Mateee PYY
woas olowed weorcaet wath PHGr 00817 Croness ol 10 maee
wore pected S0 watl saime, PYY, Lo PTG - Y™,
U5 mronmese vt ) prier o stast of e re esding periad
Bosults ane M overage of Do el cxperments

OR] BICE IS shows that PlG -UMS s Leked e the
S group el PYY I3 PUECG SUMSSOYY L HHD e
wirs acetylived ovoa U el exeess of aecue unhvdride ar
Pl T Qi vl s iponbeted for 3 dgve i pl TR S 3T
ottt el omeve e PLGH, 3RS morery e cesuhe
e acelyleed PYY was thew subjecte to three eyeles al
Meowrnnmal proten sequence advsis, e segquence
chtumed win fle N ooty By Pros Sequence @oalynis o
fae aatsve pepide veedded Theo Tasd Poo o eveles 12
oespaainely (not shown)

W

“04{"-] TR Y oahows e hdivies o WY . v
Irem PRO -FRISSBY Y (0 PEGL =L MS-PYY st pd
i 01 A phespleee butder pll & 50 2 md NaNL, was
senated A0 370 Aiguots (100 plywere v sthedawn at the
cheited tmes and free PYY | owas measorad By 1T C
Ihe comulutiv e awnounl ol PYY . o, telensed 1s sown as o
tunctenr of e TTe aeant o PYY o e ot
SOIIRAe wors Jetenned by oacid Dvdeelvss ol o 20
adecual, Tollsea! by aneno aenl anglvars,

TONFT] TG 20 shows (e rele of P10 BN PYY
Lvdialvads monormel metse sermm PRC -EMS-PYY,
P05 alDrsn ol paoiese seronme way inethates at 370 ¢
Aty were watlidrason ac the mdicoted sinwes wnd che
auonnt ol 2P0 Hesulln-fuiverne relenzed B PG 5
PATR N s etermainenl ]\}.' FEY " el el Lar
caihstiag the mite ol PECG SPRISSPYY L Dydrody s The
nsert shows e PYY L dearades mped )y an e ol mese
sern at V00 PYY L a0 add e nortal moase sen
was gaeulated ar 3700 A the indicated imes. - iguas (9
mMbywere removed de-proteitanes sy 3 volumes of clrannt
el the gquanhite ol PYYL L wes deemnes n the super-
nelals by 11710,

[onds] FIG. 20 shows har PGy, PMS PYY . o et
profoemed saneny Uhe protocet desertbed in FIG. 15 was
resested, enoept Lnae e e received SO eitler saline or
[ty o nmelus e an e indleated tnes
Prer e cctectime. Resulls e iverane of theee idenica
erperimeais, normzhzed acceahing o the saluw control

POEY] BECa, 22 shows Hie Lotie course o rean Iy alis iy o
B, - MS-hOD upon saenbation o pll R A0
Eoda o EMSRE CF mpdal) swaos ncuhated w00 M
phosphate bnller, 000 BS S and 2 mbh! NanL o0 37 O
Migeats were withdrawn o1 the mdicnled rree pomts. and
avilyveed Tor ther potencies o dasploce VU0 om
corichwd LG receptor prepatution exlvacted o rabts
[ESTR l\!s-em pyemhEoans Sativs 1O r‘]l\'pl,h‘(‘\' VLT
s cesay Il masimally ot a concemeon o (03000 0y
Ve dervase exinbrhng Tult masxinmal disp lacement 1
Ll vesiy ol o congenrtration v, 3 0=003 oM s considered
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have 10%, of the milne receptor’s bl sociwy. he
wnserl shows e vt of televse ol LG Jiows PERO -ENs-
WG vpow ol flocat pITRS 3770 PG FMS-T
Home protew waos enbated oy desenhed above v e
madicated tme poants. 00 ml aigquets wethdeasn and sib-
Jevtad o analstea T O analysis.

[0050)  Fite 23 shows e mile of hydrols sis ol PEGEE WS
cuLapatey, upson wicokation ot pll 2.5, 37 O Lhe coueen
ation w2 PEG L -PRS-oxendin-doand PEU L AP S-
REE T oy determined for each mwee peant by TPECT e
hinear plot obimed pdieates tar e rate o edeedyse 07
Tt ender reccction The tall-lile tiee of die conjugates was
calulatnd o 1 sk 200 when wois e slepe al e ik
phot o )

LOS1] BTG 24 shows the phintncokinets pooliles o

subonimcously administened ndislabeled insalies and
Tiran serwm albim e v, AL =00 proups of st rals
7023 e each. n=3 per gowp i weze Gjeced subeunezecush
willh 03 ] PRS (pIT 7 1 and 08%0 B contulong cithe
1O ez 125 msuln jspev e cetiony ZHOG eotiengt 1 or 10 g
VA dspociie denmvily 14000 epmingy. Bloosd aliguots
cbtavned from e vl veu o the neheated ime o wene
speriten] gt Wlimman =3 papec and weghed imedin el
i ach paperwas wassed with e 10 Vand mease od aor s
rachugctive cotient Resiils are exvaressaed s ag o 10A
preciplable protein (msuliie or 1S v per il blondl Cach
poins L fSenee represeats the antlorctic pwa o s
rafsei Arvomos ardicate the tmes ot which »erk valines
were mnnied and Uie species Lo, valies.

100521 FIGE. 254258 shos the VPTG sl s of puar-
Il E2SA-Eoc-nsulan bebore g aber e pesse ol
wedin by dvdrolvses, HPTO was conducted sty o e
wcracdhent frops 0w TP o soleton o™ TEA o
solnien 3 acetiulale-1 0N, 75205 0 0 ever 10
minutes ad then = meettes o soluton B asing o € hno-
enchith R2 DR cL0med v eolamn w s ide ol 3l 0minwes
Too el win mondtanad o 220 pes (288 Poeticd
TS & bmee analm $VN o oodhedis - 2800 Punlicd By
Imoc=insulpy lolow ere 4 hee hvdro s s throngl iecabacion
al A, 2370 Thader e s cxporgientid condiions
i Clutes sath Ri=n 01 o aod Tes ooserlice ey oo
PRT OG- 000 oy 1l

(OS] F1G. 260 show s G0 dosgae-depeieloct shaaoion
ol e~ mealadipesyres, D iperenesis wis cetics on
W S ar N T vids Sonialnze 50wl of Lol

suspension 01 SXHIS gellsrand .2 ¥ - 0] locose w

the presence ur absence el e mdicated cotceniitons o

wative insulin et TISAApsubn comug tes Resolts e
expressed oea perceepe ol Do siumuiclon Tosahe
CI00 ol stulaled pogenesas Tone Lol e=told above
basal levels Hsa-tmoc-ustin (O me il swas fabhen as
conliniay 2423 g0 eokin per my LIS i s ey e
Table o The EIY | values Lo e insolin 003 mo gl by
[sA-Vmoc-isubo 124 ol e Jor 1S A Bens—nsahn
PE3 npeenly are v ezzed with arvow s on e T

FODS4 ] FIGS. Z7 8271 show oo mate ol visnln releas
Tram 1S AV moe-ausnlin and reaety e o Lhe comuocaie
upud inctbation ai pl DS 3700 Asoluton ol LSA oy
tneley ol g mlwses fneethgss] in @) 0 RT :wlnu.':*h e T e
ALplT R A 37700 A the indicated vme point aligquons i 100
e were anulyzed by TIREC for the amount o relecsad
sulin (274 wud Lor bielogieal potenes .ozt adipeesy e
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12700 Resals wre expressal s te e ] sl
relessed pen o [ISA-Fmue-twsclin o abguot ol FSA-
Posoc-Lstlin exfubiing ED, valies30 vpond oo -
s ansay woos considered o hinve 1090tz natve Bioiose-
S pOLeTey

NOSA] FIGYS, 2842818 show the cireniing plucese o
el mice [ollosing o sinple sabeiunemts ar IRtmperine
neal wdnpntstmbion oo S A-Tmoc-insahin Mice were
eipectes] b taperitoneanllv (280 or snbaent g eansly CZRTS
will ZnZ+ tree wsolin (3 pwfmovse e 02 md sakie)y or
S A-Finoc-msulo o0 4 mpinuese i Bleed opcose ey els
woere Soternined ot the indicated dome poimm Powd was
rets e doringe the experunent. Cuch point s the arithinelc
e o n=S pweESl.

HBOSG] PTG, 2V shiows the elfect o0 sinple sabenlanaaus
dvinuds b thed oF TISA D neeslisahin v Blood "_;du. wal e
cliin ST -rats STA-ms received saline soluion wooin
prcmph. A1 e msalin (20 api ST/ s o0 1SS Fiaeo
s 17 medS 2ty Blood rlease tevels were deter-
mimed at the true petnts dieited o the Figure Fach poiet
renveneils e it i menn el b blood glocose levels o
SR THEE B

P TAT S0 RIP TN OF T
INVIENTION

CO0ST| Lhe prosent mventinnn pros kdes anew coneepiua
appeach For deliveny of dmas. pacticolatly peptides amd
proteins ol low or medinn, molecutar sweivht, by nadur s or
synthetic carrer-, wherehy the carmer morete and the dg
aed el e sl other o el
ralecule s ve cecapeatlated el the canier as i

I

dacd dengelivery ustog sedl catlers, Wn rather batl
resicdues are finked o chaflere:t postens o o seallild strue-
Lt vt 1s hehly seasilive ws boses ml 1 somevable under
pliy saceengicnl condutio:s,

PBER[ ke corrier used o the present vention miay o
phatein sueh s al buoci or aomaditied aibunnm, @, Cailon-
ed howne seret alp mm o CTES A or catios 2 hieman
servil el (CHSA Y or o proton cont e glohin-like
dewnains having lone half-lile e civeudarion. ¢ oo hemo-
globim-bke aeotem such as hemoglobre Yoe 8

AN i one embodiaent, the proteor cinoeee s 2o,
ramely, inpm serwm albeeumn 153 In another cmbodi-
il e protent crier s cativilised albunce, Caulvized
alrupnn iplogreater Wb S0 oamlike anve comin 1P
approsamately 41 coters cerchasping] nd (CSEY raprdls
o Bivnd T s sipprests that aspecific npreke mechonise
o7 cattonisad athurag may exast at the bron capilay wall,
v e Blood beac barrie:, md Lwos cfaais e used Lor brain
Lipetter Cajenized cobuntios oy T bl o

AL, P sihsbiina ool v niny ] FOLENTARY verils Lar-
e amocthvl-arnade wronps. he cattonzed albimi
oy e ke ooothe doug thropls tlee see Hold contmig the
sireclune hat s hly,lll\ sensilive o bases and s oy ahle
wider phvamslogrwn canditions oo meay he coppenated vl
a polvimer sucl os poly wethyleneglvest-palvilicbde ) PRG-
I Ay muwepm eles 1CBSANPL designed Tor sruin drug
delrvery The CER A covaleatly eontfugated wath the male-
imide ineton croup as e disial ol PEG saeronnding The
naeparheles, The catonzed athuri may alsn be coupled
lo stertcalis stabiizd liposen.es,

A
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[O060] Lt anedwer cwbodianent, e comier e 9ely ner
carrien tnoiety such as, but nof e Lo, Loaew: o1 anmiched
oyt fone whveot (98B0 ans block copohyvien theread
polyileche acsd) and copolvaers thereol, pelvesiors huvizg
sutabic funcnome goups based on polvlaende (P Ay
polvplveshide 0y polyeaprolactone (1700 L and taewr
copolvinery, and pelyvaides based on polvetlaer ende
ane Dl ol aiets. Al these polyiers shouhd Sase s
alle lnctonal grovps Sor hakang o sscadlokd sbuctore o
T ocdiiig - Ll s igldy senimit e o busas wid s
removable  wnder pliysiological condition-. proterabh
thrang b o spacer Fsunpoes of e polyvier o

wrs e lude
LG, polvilactie acid -hines-poiyethviene wlvon’. N-(2-hy -
droaapropyonevers buesde (O conaluimer wils-
able fvnchional  proups e polv-l Y L-locinde—co-plocalnle
(PEGNT nanoperticles The lunchoual greops may he
hyeromy, amine. corboyle mercapi, sabtenw acid sronp
and Lhe hag,

[ooa1] The rolvmer nun alw ke o oslock polimer os
disclosed i TS, Pat Noc S.229.077, Lerean incerpuraled by
reberciee inats cntiecty as I folly diselosed henem These
Block polvuoers deve Pochenal groups, ¢
corhoxv] gronp or mercapto group on e-enmimal, and

LT e rainn

lexclrony . prown carbosy! gronp acchyde proun ar vl
pronp ome et al, and conprise by drephidie b drople b
seantents  hediophilic sopoear comprses polvethy leac
oande. wiele hydiophobie segment = derved Trow lcude,
Fuclone ar ametiwerylic achd ester I Tese Block aoianess
Ser prcyimesie macelos whigel e usable s hiv-coanpannsle
whHeraly,

(0042 ] The svenitiest aiso cneompisses s dalvites cang
ers liposemes conine povsplolpads watly cov ety
attached palyectitv.ene alyeol i G-lipnds

[H63] Selywier camricrs have severas advantapes over
ather celivesy wethods sy o lipasa e and wstibodaes
Because lipusonies——sphericul vesicles made ol pliospho
Tisids ure particles. ey gel twhen up Iy anaciaphses
Fhark desvebs congone Tonee o the Treer ol apoeen even whien
the iposomres e piven saeall™ charactensnes by coanng
then with 2FC0 T comtrast, wiler-soluble pelviiers @ llow
winkong woth o wnple molee e rather oo eve pakcle
Jeas possible o clnese o metenal swhic doesa™ e o the
Tver owd the spoeer oo oellecr @ feacroomiecalar
prodrog” Tooavord the hver and splecn, vne can nse
wichargad Lydrophilic palyners, such us PRO and N-g2-
hydrosypropyle retverylantide When dhese pelvmens ane
hydraed, they conerraate 1 the bleod for acrwds ot p e
aboul 24 Lo,

[0064] T ore prelamsd eimsodimert, the pols ene camer
1 the form ol mmeparmicles hanaparhicle dnoe delivery
ulilisiy dearaduble and abscebuble pels s, provides «
miore ellicien . less dsky solution o vy diag deliver
chollenues Nanepartcles are peceoalb deiaed o5 stcles
between T waneeiers St dnd TR0 R o s1e2, ad cien
bo citlier sphercal o vesicuiar,

PGS | The advantapes of vang polvaere snnoaatiches
NP drog dehvers are o, e most eporant hene
i ey generully merease the siebilin of v volaibe
pharoaccutical ggeats aid e shey e cosly md Chceaply
labricoted in lorze qinnilias by . mubiinde o meods
Acklitteaally, e s vt absorbable or Jeesadahle polyners,
suchs as pulseslers, provides u Ligh dewree of blovianpat-
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fhhiny Tor PP delivery svatems. Anony the sdaprdicis
con e marle are surface sodilice Heos ol the palvimer, use ol
dilferent Bibrication methods, selection of 4 variely of pre
extEling (wlyiuers or comalyimers, lnene coltoadiment,
pelvier carmer are minenanicles el vl v wcdihed
stliea

[0066]  noowe prelerres embodiment o the e aton, the
polemier carricr 15 PG Phe present myvesvian s provioes
donew concen
A, purlit".l]url_\' peplides wnd swoelins t‘.."LM ur el
mwolecnbne weigal wierehy the PREG swolely aid e drug
resictie are ol hinked directy we cocls cther s oy studord
penvlatien procadures, bun rether batic residves are Tinked (o
cifferent pesitions of a scalldd stirecnze o i hiphly
sersiive (e hoses and by ey able ader physiolosie |
condnions.

approush for reversble pegs litton )

B06T] L one aspect, e preseil msenien prosides o
componil e G Tornida.

Ni, Y
LUAGR] wheneln

TGO Y s ou snokty el o drag bradng al least one

P bl Eivup SRR e R G LTI, R Jmu.-‘.l i H TR

plone. bydronyl andon werenpie, and

OTOT s et selasted Trom e group ol vadicels
Clirsosting ol e ormclas (i w iy,

(b

o
I*I

/‘\/
I

1

0071 whensis

6721 s g eeasad eontomne o oprerie e oaolymer
carawer awonets s valyethylene alveol (FEC) uoety,

L6}
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[B673] R selecosd Tviun e wroop connes ol s Uroe
ged alhvl, slheny, wthosvidba b aevl ol ] aralhoy . ado-
perl mibee SORTL SOLNIIR, conceas, anuon i, car-
ooy L 1O, aodd 301

(0074} R s selected lrow e grous censisding ol bsere-
uer bk d und vl

LU0FS ] Ry sl B the s or dillerent, ace cecl selecisd
T e group consisting of iydnowen, alhal and ayl

[00T6] A is o covaient bomd when the mdics s Tinked w
scirbuavd, phosphite o nercaplo proup e drog Yo or A
15 00— when the vadical s bnked w0 osine er Lydioss |
wroup ol e drog Y,

LOOTT] nois andnteper ol al least o,
(78] ard phamacentcally socepzh o sabts -hercel

TO079] The terms “alkv ™ Salhoon ™ alkosyalay ! an ]
Salkarv !l and Saralkyvl o the detimmons of i@ 10 1 ard
R bezesn are used w denole ulhys reacals of 1-8, prelerabliv
P carhon abonee, ey wethvis et propyl sonrapm | ond
ot b o ary? cadieats of G200 cadson atons e phoued
andd maphihs g The enn Chaloger™ joccles bramwa, tha,
chloeo and o,

[00B0]  linone preleyred cnbodiment ol the s eaaon, N s
a radical al the lonnuky 1), mere preteeibi o neheal oo
Fermuda G wherenn R0 Mo e R are eoeh hvdropen sd A
is 00O - namely he S Toorenyimetuovearbonvl
cal cheremalier “Frooce™ o iwos. preferably, o radical 1
Ormla ¢ wheretn B, 1 SOV o sosiion 2 oal e
Muorene vipg, Ry and Kyoane each Bvdeewe and v s

OO naraely the 2-snlto-9=Lrorenvlvetioys cocbony |
rachical (herematler 138"

[UR1] dnancther embosinent of the D entiss, Gwe e
toncd peoup s the eadscal (), wherein X0 10, and 1] are
bydrogen wnd A Ly o covalent bond, e the U-Nluorey -
ethyl ol o, w i s applicable o revesilye meskine
ol Frnes !J_ll'l’l"4plu ST, ol l."lr|‘|n'\:_\'|ll‘ el o [Nl
and ghwamie aced moehics. and o Cactmnnl carbesyd
fuelions v the esoane mioleettes Lo reselbryg 2=
e hietay | esters (e esters ) srenensule Ve parent liee o
hoxylic Rnctiens foliowing o fi-climinstion scacon poach-
sy ] i bosie trecinend g thos cane e stntlacls

carphs ed for reversible mashing ol canboxs e Tapeticss ol

Jrugs The e -creup ool furties peteasial sicular e m
the reversible proection of hvdioxs! srenps o frosmne
serlie and lreonine,

[o0K2] Vhe heloconeted Umog endicnks () whesem 1 s
halepen ar te 2 oor ¢ posined, preleraby {1 o 3 the
2 ebdoro T oandens inetbosvear onyd ¢0LIMOC ) mchical i,
the U benzo] SlincenyInethons carhenyt wrele (H3INOX
radweal (aly, tw oreilone solfone rdical Gy and core-
spording radicals o o i wherern Ais o covalent o,
cinehe ased stunilarle o Fiies amd D ler subseanon ol bre
i, cachoxyh, hydioay e meeres plo finctions ol g
thus srovicng avwode pmee olsensoonc iy owacd epeev s o
sl gnoups uider bosie, ez phiysiclogical, condraons
et the abose micheass 3w Gy belong o general ol
ol rareclemical entines thint padereo byvdbadvsis ot nenir:bor
stipkthy alkartae pet and mild condftions, ard can ricieione
he uwed tor temporay coversible protection of -
C-aILne gronps, lor example i pepiile ssbesis, ol oo
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b oremosed frome e aruoe limenan by g feelioiatien
reachion. utder mitk) bBasic conditions,

TIOR|
prelerably Pinoe ar FMS covalenr sy Bnked to gmnmwe andior
Isvarany ] moieties or T covalently hnked 0 curhosy)

Aveoraang the anvennn, a nacdie () o oy,

wulor mertaplo moiclies, ondereoes  hvdralysis ovia
[l atienns el tothe free ammee, hydioxy sercanio or
carenw! ncteas, vider physiolosdeal condinions 12 the
by flnid, namely av plE 7.4 and 37 (7

(0084} i ooue vabodanens, R comnoins o pretein comiern.
pretesaby gl b Vacked thronvdh spreer wothe raee In
wznther condwdhent, R contars apelviier cocreer mesels
haoked tamraph o spacer o Le g, Prederel Iy, e solvieer
carne s g nelvelhvlene phveol (PG maonery

VOSR]I one cinbodimient of the pnvention, 2100 amdicil
vt Uie torendloe
R KPR R
“us6] whoeren
UET] Ry s serected o e smongs consisting al
M- T L O B L
WY | I el ey

GORE] 12, soacbomd oraonedeeal by which the PHG maieny

s covabenty wehed o R

TBUSY] o more preterrel cooadimes RO N
and R 1w sefectad e dhe poon copsstine off 0O
oy O CLaCH e 00 N ('S
BT ey o NIt (%) [ I [T

WIE =09 o 0= Pl =N CTY-=NE]L
. r,/
Y
P"‘-\__f‘.\

0] -
N7
e

—‘L()—!l-—l'\}
&

00U | 7o LN or NEL and

] R s selected from Cwe wenp consiating oFCL-C 18
srcioht e vewhed alkvlene, phenviene. an oxyolkvlene
e hieal B ine 327N corbon o i e Rackboe o eeardne
Gl o pephide cenGuiing 2-10 oo weid residues, sad o
reside ol o sacchoride containg, T WY monosacsarnide

ressuligs

[z} tnothe d-chloco-faZ-triazin-2-v] ruticas above. the
ted s weeup i Leked o the PUG poiens whide he 2 positivn
i< lmked o R whieh s NI m s case o the
COo i nude el above e thon 50 group
at posiien s linaed wohwe PRG cnesety wlole e ¢4t

o s R wlueh s NIT O o s cise

33
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L0093 ] Tnonwe pacerved ecbadnnet, he peps kited dreg
camouid gl e msention s @ compuegie of B (bl

A

I o \\_J i1 i

ko
|
L\ I S
S
—u
|
)‘" ="
t)/ 14
!'Illll).l'l T TN [ T T SEUET a [* it Yoot s

Meanene viny, ind Y 0x predenhly o peptade o protenn doe
When 1o 10 a0 herein desimnaws’ PEG-T mioc-drye
conppsite s okiined Te g most prelerred enbodunent, B
B ST o sestwn 2 el e Juorene v, aod o heieln
desivnated PEG-FRES-Ine Y conpupote 15 chimnald

(U095 Lnowomwere preleere] embadneent, L pess lored
e oo Al Dvgeney m o l‘[\l'npull[\t' ol e berpanl

[n9g]

[ow7] 1o st peeleered cnbodiment, the pepslaeld
droge ol the mvention o cemnposeid o e Bwevada e
wherekr oo SO Tat posmion 2 o] the loerene cug, and
the PTG merery woa 40 kDo brimched PEG T hese cono-
gales are berom wertined as (P0G -UMS L -pepliderpoe-

woerein B, is 11 er

KLl

i wheteln wois | w3 oproferably [or 2, most prelesalls
|
[U8]  1he chove cormmonind s of the s ention wheren 12,

o NIT o be preparad Trone N9 Cuomenvlimetbany
carkonviowy l-succinimidey (moc-O8wy or N- 2 aanlio--
Noureny eehoxs -casamm loxs esuecimimmde (DMS-Esn0
substituted by - NH o the Ceorene mng tdepicied m
Scherte 70 pawe o0 st rosn, e eodnmen!, by reackne the
ameeo groap wath the acltvaied PIG-IT e p PRG-OY
Cry Oy ooe an activated denvatiosd P0G saeh a2l
catbonvlate (PHG-COOL ey via PRO-CO O, 2his-
aldelyde 2 PEG OO PRG socviire HP TGN Ut
PlG-sathocvamae (PEG-N—C—N8i 200 -dicilore- a5
PlGi-T A=t zine, 2a-dsealora-6-NEH-PEG- L3 S inanee.
or 2 d-dwehloro-0-0-P1 G- LV 3 mase i 8Seheme s pae
Al cotny e onder o obiida e derealboes wike i

I, 2P i s prosented in Seheve 7 (page o, middle
celinnn
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[0OYY] I oore prefames cmhodinent o0 the weeaaon, the
Comaiie oF e amenoa oo CP e ) speptides -
e, ined the asrong compoaad te el predaction is the
redeunide dervative ot 1eone-OSn, herarn destansied Pre-
cursor oo MAD-lmec-MES or VAL -Pmoe-0O8Ru ol the
formul. depiered n Scheme 3

QLO0]  In o meost prelered enbodiment al Lo wveriag.,
e codguypate ol e mivention is o TFG-EASY peplides
rrofenn and she starfine componnd lor e prepani oo -
the munemmihy derivatve ol PR O800 herein aesin aied
Precursor % o MO -URSNTIN o0 MY -CMS-080, of the
fornule depicwed w Selivme 3.

TULDLY Dwe passible patliways For thie pess Luion of e
peptubespaseis aud preparition of the PUG-U sy -pep-
nde prostein v PPG-FAST -peptide/protetn cowjuzales are
providad by the invontien, as Soepicwed in Scheme o otk
pothwins are two-step procedures.

DI02] Accorcine [roone palisay, MATSMRNES ar
MAL-Limog-NES & dwst atluched (ol anune comnponesl
Al tazper peptideprotens, G obbe e o MAT-FMS-
pepitude prewen: or MAL-Dmoc-peptnde protcu ooz te,
and Hien subsiticeg 1G-S0 Tor the malenide maely,
rrocieme the  CPGSFMS ! coephde protein IREYE
Fivoct, pepluleprotetn conpiente, respecinely

ur

[a3]  n ot seeord patdveay, ¥ A1 - RIN-INTIN or M AT -
Prooe-BIES s st reacted with PGS0 hus onnma o
[0 PNSONTIS o PRG Fmoe NS coluge e and then
Tear i AT WAt Hw amine compunent o7 Je el pestide or
protem resulinm o il desoed (PEGAURISE -pephde-praten
St Tt oottt cegmuae,  tespieln e
Ths potlwiy 10 saaselble for solovdel o Jisultide-con-
Ltttz popticles s prolems

SH0d] T Le compuounds wherea Ry NIL O and 1 s
COOONE e R NEL D wen e propared Tra
Pioe-08u or SMS-080 anhatinited by N=C=—0) ur
MoOs i the Riorene ang (depicted an seheme
Prde U0t vk i et noses, Gt colimng, aopaecaels,
by reaction st PRG-NLLL Noogeln s s pecessary
Boctinse these e TS specics are already achvated

[6s] inoa furker cmbadiment of the mventon, 1 1<
Soanmd Ry s selected o the wroup vowsisting of

TS wheremn 4 o0s (S or NI
BEOT]  he above componils ol the tinvevior wherem 12,
N can be prepaned lrotr Fmoc-Osu or FMS-Okse

sabsineivd by

Tr page I

SHon the Quorane ring Clepieted o Sclene
aon, it coluesl, v reaction weth
PleC-medennide al the Jorm o shown 11 Scheme 7, poce b
secered o el coluuny, thus ehuaog opegy Loed com-
potned of e venlon w lerein dwe PEGmaiety as Gioked e
e Jaerewe ring ot o resiooe as depivied m Scehewe 7,

socvind

L.+
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pove boosecond row, anddie celmne, or by rescion wh
ZA-dichloro-tSaPhu 05 5 whizdne, 2 4-dichlore-0.Ni -

PEG-T A5 ime or 2 4-dichlom-6-O-5 0= |3 = -1riazine

MIBE] Lo vet another embrdiment. i e peaylaicd drug
Gl dmvention, R
carsisting - of ()

~MH-—1 NI - NI

O R, noselacted cnae the progp
SNED NI e a0
[ Oy NI

E
b I

e o N _,/
\1/ \Y
l
N i A

—p— ;j/,

(0102

(U107 1 s sobocien treonn Lae gremen consslan g of V1077
srrglts e hranclued dhylone pheaytone, o oavadha leae
ridical Tavine, TR carbon aranas i the hackoone o res e
e peptide contlamme 2-10 mnicw e reshies, and
eyt el o suechide comeumg -1 monesacelznnde
rosidiies,

(01117 The above compotds of the wovenmun wherer 14
s 00 v e prepored Tt nsee O or EAS Ulsa
subszaed by o COON mabe Morene vine jdepictad in
Sehewre 70 page S, theed mow, fim el When R,

0 NIE L Swe reaction will oecw watly Gl 2B
OFor PEC-amine (21G-NEL L respectively s obtatning
A perylaed compound waerein the PG moiey s 'mkad e
the Naorens ang rorph o readoe OO0 0O 0
NH- - respeetiv ey, ay denteted v sebhesw T opaee booaddle
celum 37 and 7 row

TUELZT  Ihe componnds ol e mvention wheran (e s

COaul R SNTT R OO0 can be propoerad e
Fee OB or UAMS OB sibsiitned by OO0 i the
Taarene rng. by reactswillt LN RO OO O Riuseg
a eotipling regent e DUCTHORIL o PyBOPheseira
il beylowyirpyerodlinopliospheninm

FANTS ST BT

1

henar flnoroplios.
phete rrethy kyuiner, reows al ol the thu pooteele pronp
ueier ackdie condnions tee trluoracete acid o T
diexanet, pctvation ol e ree carroxy ] woup Bt ioseen

amdorew b of e NDD R C0C] Tosmes] with 210

O ohtaey the 0r N 00 O-P1dG dorva-

IRy

(U3 The comporads of de venton wheeln 4 s
CO o ound RS NI R NIE can he prepatad hom

Fruoe-Cksu or PMS-O5u suwbicted by OO m the
Lerene vine by regenon with [N 100 AL e e g
coupling reagent and emovinz vie o profesne eroup as
descrthed vhove, reactingg the free
Oxp nbtaia the (03 NIT

(U114]
0 -

et ynoup wich Vi
R NI detive e

The commponls ol e Bivention swheren 2 s
and [ NOT IR 00 N cen be prepared
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Ircn moc-Osn or PMS-050 subsizioed ' OO0
the Querene rug, by oreaction with 1N R, 00 —NII-
i o couapling reegent cnd remon g the 130 protect-
i atonp s described donve aenvating e e carboxy |
eronp waly DCCKIES amd reacnme ot the o NSl

COr Nebydroxysuccinmmede ester tormed senh 1PG-NL w
bluin the 'ty NIz Re € U= NI PEG densatis e

OIEE] e componiids ol ke inveiim wherem R s
0 end RO NI I NV LZ-id-chiloro-f-Z -1 L
LA e 2ol can be prepared drom Umoy 0056 ar IS
S sehativwed by COCHE inthe Feorene rng. vy reae
on with N RS NE-Uee oINS R O-Bu or
LN B s-rie] usiop o coupliog reazert ad 1o jug
o o B ey Loy prorecting woep as Jdesenbeid above,
veacting the free N OFTon S gronp woith 2306 sk lom
Seretriasme. and Swher reacung cae NI - N[O
will. PR L PG O ar PLG ST w obtain e corie
spotiding, CoNIDOR D NP0 e S]tiechore-o-
NMEIEY o = 220 0-103 S-inmae e e,

OLLe] The compouds ol he nngagen whercin Be s
Cor a1 e NED R ethvlene soccimmidu can be
prepaned Iroan Fiec-Osn cr FMS-Oa subsialueed By
COCH T e the Hoorene riag, by reachon wale [N I -
clvlene-malomede using s coupling ez (we DOCY
O INBaP T oethyLonoie faltowed by venckon ol e
midennide monety with PLG=STE 01 pll 6-8 1o obiain he
U NI R -etha lene-soceuinudo-S-PECG densilive

MHT] The peaylated-Fimed T S=drags of e s cntion
are then vepares e these iuemediates by e one-siop
procadire deserniacd e Fxample S hescutter,

OS] T ovet s further codwdime st o the e oentdoa, R s
CU. vamd R, 0= O, -8 ar - C1TL), NI
wharein s oo 130 prelerably 1

TOUI9] e abeve componds of e inventnon wheser |,
AT and R T 8 e Rs CHLG
Nl o he prepored from om0 or | M Ona st
sulaied by OO the thierene rine flepcted i Setenie
7.opage o 3 rew, st coluun), oy jeacion with PEG-ST
e PRGN Belowed by reduciion woith N[BT respec
IR

(0120 “Theakeye vompoads ol e e dron swheren B
Ol R s —(C1Ly—8 o Rk I,
NIT can e prepated from Fmoc-080 o FMS-OS0 sub-
siarned by tCTL Elal i the Qoorene eeg, wheem T
E UL T ar Drdepiciod m Sebernwe 7, page Y Do it
colamy, by reactioms wnle PRG-NEL o Plar-SEL, s
chtaming o pewy Lk compound o7 e vention weerein
e PIG melety s linhed weothe Fvercoe ring el o
resadue 1 depetes < Seaenw 7.opage d, nddle column, Y

- athe L f— -y N
G o ;\.\IJ\.LF'\-'?)-

W21 Che pegslaed Fooe S drugs of ihe s enticn
o ther preparcd trom the above wennedintes hy die
sing=slen mocedure descnbed i Fcenple & herecafier

22 Cnsnllanother eorbodunens, Bois o S0, - ml 3
oo N SO i s The cowpoands
whvrern 1y [ nr e vy T ]'\14‘51'1"m| Irape
Lmac U5 or FMS OS5 substituied by - 8OO0 0 the
Hitoreae ang cdepicivd i Seiiente 7, pase o fest column. 3!
revs b pezetion w.th PRGAOLT or PECG-RE] | pespeelivels

9
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The pewylated-Losec TMS-drigs o) Gre snseiion are then
prepuzed fromese lemesales by tae oie-step procedune
deserihed wi=Gmple 5 hereivalier

(U123] The covipoands wheren 1B CHEL O 8,
wart e presaced hone Fusec-OS0 or FRIS-0S0 subsiinial
by mOLCHE OH e Meoeene ree tedepicied i Seheme
7. page v st eolini, 2 row, by resction with 1G-S
Tiee pewslewd-Finoc TMS-drops ol e caseihon ame then
prepareed rom these inermediaes by the ts o-step neocedure
desenibed in Fsansples Tooor 17 heaeiir,

[0124]  Lrvessidlbapollier cochadnrent, 2o M
R O or NIT L Hhese cotupounds can e prepare]
o Poanes-Orsu or TRESORsag <obsnitved B Povd e the
Huorere ring tdepicted i Seleme 7, page do et cahnnn
firsl ronw s by seacton wl PRG-OLD or PRG-NCT L mespee-
ey Che pegvlated-TFmacs PR INdiygs of G ds entien an
o propored froan lese selermediates by e oneaslep
prowed e deseribed i Bxample 5 heeinatie

{0125]  Accondag w w preseat evepton, Y s a moiets o
o g bearmg a feest one Lunctwonal group selecoed i
rec amuno. carboxyl hycragel, phosphicte i or mwreaplo
oo mare peetzized embedinent o the ioventon. the g

Lsine ar lonst onte 10 amino protp and s ¢ paptideor:

protee dre o a non-pepiidic dang.

FULZB]  Lvone cleosdiuent of the mvention e dong s
||t>||-|w|11|<|i(‘ o thal cor g a4t sl une venap e
the Invemion elues e 2 er mae ond i FMS congu
yates Jhereod, Nop-pepllic drigs shat are anienahee 1o e
wehuoleps ol the venton nelade aetilnotic anmuelen
sidis sech i porenidsan wnd inephioserione Bl maduse-
oplostic diugs stieh as anunelevolinge acid oo
and doxormcm,

[0127] 1o mare preterred cnhodiment ol the mventon.
i Grig contammuge b lenst one amiao group s peplede or
Presenn oo nost prelezabbe pestide o socin of low o
mednim molectlir weipht, 1hat can be used as 2 dime for
Lozl & F CeRTELID Use

(UI28] Thus, fshor provided by the imvention are pesy-
Bt cleny comjugiibes PECGEEMS Y and P1 G Toioe Y heien
Wensiie: by the lormmlas

20 MY P Y

0128} swliorein Y iy o worety ula pepride vr ot diege,
o an cnteper e ol ewst one preferahiv Dor 20 and Y
Iaked 1o the FRIS o Tewwe ridical thnareh al east one
anvra gmeoup (1 The most areferred embwediment the congu-

e b (PFGSEMS)-Y aud the PLOG maeh s PLGL

[OL30] xpples of peptides and proteis Y tha cae he
peoy kited aconreling fotbe wrveanen welude, bt are e
limitedd ty b, an interteron sneh as 10N-c0 a0 PYY
agonisb socle as e peplnde PYY, a0 erendim such as
evending A and evending 4 ol exencin wiclogues i age
mists, aiial natrinreie pepfide CARTY howan growih Tor-
e Che T enotdwopoiel:z, PN -ce ealorfonin, avsadorn-
P reicastne hormone (Ond2E or an analopne ereo” stich
us Jeuprolide and D-Les"-CaRiL b, plueagen, e a
mwonoclnwl anihody Gagazer b socl as i TN e nine
ot aoiden v Lrigeneal,

(U317 1 ene proterred cavmdiner ol the iventon, the
poeptidic drus i wsulon aud che s cation prosides 21G-
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Ice-trat fm oend OFG-FRS-insulin conjasates aud phar-
ERCe theas cormos s comprisivg shen Gor wealient ol
Snoeles melleas crad lvperglveania Fxampies of sch
conpugsdtes ae L (PP G SProc ol (UG -
Eovow s spmandis amd VG VRS sl im oy s

"X o oevether prelermed embodingen ol the ms e,
e g s exendin e ao eseedin aee et

3] T muore preferred embodiend e Grea s oxen-
CEb o Le sequenoy fepoeseated v S 1D NUep
L] HGEGTETSDE SKONETT AVR VLW KNG
PosGAPPPS-NI

DEIS) Incnwther prelerred ersadiment, e doe 1 exen-
Jied el the segqueves wpoemenled by 8B T NOv 2L

LG HSDGT TSI
1T W RONGG PSSEAPPPS-ND

SRONMPTFETE AN

IMAT] e b predenied embodinenl, the diug is o
axetuhiis et delined Srerein as o coripeorzd thal nmios
e aelivitres o excndhin=3 or exemdia-1 by bl 10 the
receptosisy al wineh exendined or exendim-d cxors s
actens whiel e hereherd as tusulicotrope and o the

restmait o disheios metius or by mbnichig

axendif on anereasing Uelae ow. increastag 1y sodinm
ererelion sudier decriasilly, Urian. pokissinm ©arcenini-
oy, by hinding o the recepores) whcre exendiny canse
these elleet Prolemblyo e enerdin agonist is seleciad Ino:
e cranp ol sulicotiopie exendin 4 rapmenrs and ana
tort s consisting ol exendm apomste represenied by 810G
[Ty N3 e SEO D Mo o

(B2 O TUNETE R R
[eh L Nuad]
FLUE T 0L s AGH P L A LR LW LK NSSP

VM el ol 1Y
e 12 el
TORGTEPANT ROV RVE DT TR 104007

eamiel Ta=a 1=y

[Giy 10 NaznRl
Nk P AP LA KON EE S AV L ZEWLE N30
~rendin—4 01 ) amiga

[sRl 20 Nosdd
AGFATTTALL AEOUERTRVTLFIRNLERGS M0,y

crwerh T e W A L
[tFQ 11 Herd]
JGRSTETULEUHSRZAYRLE ZDWLY LR

LY, v cxenclin=d amlde
|5EQ L1 Nogs|
SR FREAVALE L SPLENSG 1H-GRT L =hly !

¢ FT ey -4y 1 0R amlde
ok, bl kY
STFTARLAKCLFEFAVALFTRFIRYR 14 ;

i

k- ', oo, v ecacndlin A 4170y e
|eop 20 Hozld]
[GRGTFTE LSRG e WP LA EFLAEN-TiE -

_Ill '”ij Y ,-|'l:}l1:_l [ Y C T TR L wenl ey et Dk
viddes I' G Peroe exendinrexendin agenist acd Plar FMS
axendiresendn geomsl conpgates aad  pharnieidedd
cutnpusilions coiprising Ui o prevention o e perely -

o M el
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cemi add Loy tresvanent ob dinhetes mehios selecies o
e proup consisting oD noi-insulin dependent diabees el
s, Lisulia-dependent dinbees mallia, iod sostenenal
dinberes gqelhius, Inoa aost poeterred cmbeduneut e
peesiaed oxendin conipaie of fne iventon s Pl -
FAS-cxendin-~

(0339 o Jerther prefecred amboadiment ol the mvention
the peplidie doa s an uerlene, prelesibly TPN-a0 and e
v etiiuk povisies PO mae-TEN ol PRV SN -
confugates ool phirrnaceuical coupositioss soiprsieg,
them hor neatiient of diseases teatabie by TEN-r potticu-
Luly viral diseases, more prrtieniasly Fepatos 13 or ¢ ol
s sole therapy ae coneneton with an anis ] zent soch
s ribaarin, or or reatoenl of caneer, e razsitionasl el
carcimoni. e most comnom e of hledder caneer, ovi-
nun canzer, palereiie caneer Juelanonz, non-Hod g«
ivmphema, hain cell cnkemin, and ATDN-related Kipost's
savcoma, el as sole therapy o e conpunciion witl o
eylotrde apent sach s carboplatin sl or eyvlopiesyplo
milde Lo meae prefereed eesbodmnect, e conpugate s
LG, B PN on mwosl prelezably, PRG STAIS-
N2

JO140]  Tistal another preiesred eobodnuen. ¢ the wen-
ton. the pentrdic drmg vsow BYY suenst, heeean dedined s o
rwelecule dim Las o PYY- or PYY[3-36]-he Dio el
activily sucl s redieine food rake B neranals, anad e,
Iy o mechanism sinlar weotled ol PYY aod PYY| =30, L
example by baictag o the Y2 recepon The PYY agonzst i
prefetahly s szenist spectliv lor the Y2 roceptors aid s
prefersbly o peplide comamiaz, ot mommun tie sequence
o mning wcids 2330 ol Y'Y most preterably e sesnened

300, VY

[ 141] Tu one cbodiment of Yo aeention. e PYY
agerisl s the Yoomer pepiide PYVY ol e sedvence lepie-
seuted by wbgg (D NG L

L0142 ] ¥YPIRPEAPGEDASPEET NRYYAST -
TCOIY] ivi VTR Y N

[ulad] Ioa e prelermad conbodiment o the invention
the 2YY aipanist is e peptiche PYYEY 30 ] ol the seqeence
represente.! I 81D NOE 12

[B144]  IKPEAPGEDASPERLNRY YAS] RITYT N
IVTRORY-NT,

INI4S]  According o s embocient, the s entien pre-
widos 2l aec-PY Y ogomst and PEG-2ES-PYY aponiss
corpavales and  phan e caiae g compositions compising
thers for paricdiudy or rediction of lood mke, loe
ndducimy sweight foss end for e treatment ol distines or
disurders which con be wllevialed by reduction o] Jogdl
itk such oy abesiny, hyvpentcision. Jvsliowenn, candn-
siscular sk, msulin-ressanee, and aaeicos melinus ipor
getcarly tvpe 10 dichetes) Tna prolerrad cinbodinent, the
peevlited PYY aponzs ol e tvention s Pl SDAS-
) TN

[0146]  Diamenher prelemead cohodisent. die pepludie e
iy s prona t ernose ThesT O o e e ennlivs pros e
PLC-Foea T o PEG-FAMS WS O A ul plrn--
macentenl compasiions comprising them o ireatment of
condinors and disordens treatable by hGHL partenkins or
ueutinen, vs clildien of padicluricalls short stature cud os

<40
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witl-aae agren . o precerrsd cobodimenls, the pegy aled
ECLE compugiies ol the venion are (PRGNS ARG
] PG NS L

T T further prefened eerbodiment onthe wvertio,
v acpladic drnz s airial naeeinresie peptide AN aroan
aracet hereollpariiculerly e ovelic 28aaanee acrl ANP ol
L saguenive representied by SEQ 2D N013, s folluws,

D R TSR, BT Bt Rt L S e P I SO LA Uty S LY
Aop R gqeTlectiy-Mla-Gun-for -3y Dow-Gly Tyeld]

fsne Ben sl fp =Ty

8] Ao wding 1o s cochotnend, the imvention nio-
wides 200 Piec- AN and PEGURIS AN coring tes ad
phorruw sateal conpositions corprisine them Ky ireetment
sl esnihitims andd disordes reakas ¢ By Lie wmvenlion niss-
Shdes PUCe]inoc= AN aid 1TCr-0 RS- A conjupetss e
phurmaceutical compssitions corprisuig e larireanen
of conditions wd disurders treatable e pmriretic peptices
wd ot thiereod, poesticulaely dcatment b candios asenlir
Jhsewses, cunneestng Leart Riluee. bopeslenson, acute K-
ey e s i respiniony dotre s syndooine CAKDS)
b one pretorred entoodiment of the e, 1he pepyated
WONE e PEGL -UMS- AN cenuane

L0140 Ale melidad i the scope ol the invention are
pharmuacetical’y accepaltle salie o7 the pepvlaed eorm
woden ol e v enbienn As used Beeein, the werm 7 salfs"™ relors

1o bolly solts of boxys woaps and e aeid sdditicn salts ol

dmmne e s ofthe drop o eg peptide oo poot2tn, nesbecule
Salts ol carboon T weoup iy e formed Byomeris koan
mihe arang elede pwrranic salts, lor oxemple, sndinm,
ST, el serre ot 208 salt- aied the e, and
sults w il oginte bases stely as those forze Lor excanple.
willy amines, soucll rs iethanolamine. antinime, o lwdine,
prpershne. procatne, il che hheo Send additor sults
reviade, Tor caampiv saiis @il ot acads sech as, b
wranpie, hydrochlone acid e suilirie acud, wod salts vl
sy i ol s for eaumple, ceetic acid o uale
acid

(S0 Che presentins ention funther rebides 1o ety Toy
Ere prepasatn ol the peaglied conjugates of the ivention
wab 1o severnl novel precursor corponnds gl e ese
RIS

SOESE] TR the present aosention also wefes oo pre-
cirsor o) e ol

---\

}
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{0152 wherein:

|l\]:1'| o
[ s L

n
v

AR

(O154]  Kooww LDor SOndlar poscior 2000 the thnnene
ving:

PRISSE Sismaleimos =5 - CO- O arac T Umoiory

(UIan] Ko i schected fom it gronp censisling o
NIl e & owee OO w5 COO L CHL & 8O,
wl = Vo= aml LY, il

[OIST] & e hemd o acdieal Byowbienohe onslenmndo

SN U T e PG mokets s atacaed 1o R

[0JS8] 1 oone prelerred eiboduuent, R0 MHO 2 2 0.

selected Trem the aroup consistiug, of - OO0 [
Sy (RN T ISR D I ) | 5 3
AL N 0O b O] 2 NI
ety OO0 U1l MNED OOy NEL Gl
N ¢~
.
| o
?‘.\f\
I L)

[0TSR] 7 Qv ) 5 0 NIL

Loran] R isseleeted o the groop conaising ot LCLR
stephy or hrancher sihviene pheavlene, w1 owsulky lepe
vadrend having 3218 carbun alomis 1 tiie kackhone, s mesidne
VI l““-r".“:‘: C-"[nf‘llll;li:'- 2210 i ocnd Los e et
pesiduie ol srehaenbe conting, 1O sasweiwch enle
reszdues mud

[U16E] RO a0 strnghl on bricieoed by lene, pret-
crably el lene, wien I medeldo or - 5 000 O

(0162]  Taione prefoered crthodime sl the invention el
Lo tw ove! Precassors =70 whose honntas one depicied
Schertwes Loond 3. [ the mest proterad embodiient, the
wvention refades to sl cocnpotd erenn wlentihed as Pre-
cnsar 3 or MAL FyS NES o e fomulha

.k Bwd £
A Ay | 5
I = -‘:/ \_/d},
fir \ &

4|
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DLa3 | Prevursor B o the cornmonnd N-f2- uolemeo-
propenn ] i - Fesulfo-Muoren-tey laethoxvean b -
oy wccnende Doe 9-hvdeoxy et -2 conine-3-onale-
indepropenote =T s o= o - Neldposoes acetanne |
ol also heretn ideaufied as MAL -IMS-08n

O] VAL SFMIS-NELS s o wrer-solulide Betero-hidnmng-
ol reagent. conaistie ol g sublopales Coereny losvenr-
bopal N D diony sucenimide ester Uil reacts wilt peptive
A protein andiee groups Aowdeiinide weoup wie slchied
o 1he fTuereny] backbone 10 enoble couplar o soltky ey

contanmne PHG miost preferably 11G -SH.

BEOS| | hus larther provided Iy the myenzien are preciy-
sor druge comoeetes e wentdies by the lomeas

b S PR T - T O L S = ST T AT

[DLa6]  wherern Y s o ninely o idmn, more prelerably a
peplide or pretem dimp. o a anieper o at feast one,
profemhiy Tor 20t Y s Heked do she “MS or Funes i dice
el mcime oo,

OL6T] 1l present mvention alse rovides o methed Tor
Ui pavpareton od a conpigabe APEG-Dmog) -Yowherain Y
aomonely ol aodime, more pretersbly o poside or proteo
drig. s an mteper of b least ones preterably 1 or 20 ad
Yooy lited o Gwe e radical throuell an aonne woup,
wWich comprises

DGE] G reneting a drug Yoo poa neprde o protelnslig,
st an fesshane equivilent ol Precursor 7, thas oblaisrmg a
oo (AL -] el 2N andd

BLOY] iy reacdng the conupate (Mo -0moe o -Y sh
Ao (S )

LR L F N

CHETO] T est preteried emindimear, the L enten
relates 1o metlbor for prepaciion vl a conjueae (P
AN Y s hiere Yoo monety ol o draa, none peeleraly'y
dpepide v proteln dee oo e itezer of o leest one,
prelenilly Tos 2oaee v linked o the | RS vlical throueh
A 2roup, wlich comprses:

[OEFE] ) oneting o dme Yoo 200 peptice or protein drog,
Wit gt least one eaqnividlent of WAL PWIK NLIN, s
sl o enmogiie (AL -E NS SV ansd

[D172] titd ceacing the conjogase (MAD-FMS) =Y with
wile P eE RS Y

BOG ST s oblrage e conju

IOLTM L anrothes wwost prelerred eciodinul, e i en-
oo aelates oo wethed far prepumnion ol conglipate
PHG-PMER SV whicl comprises:

DT ety MAL-FS-NEIS swrly 2l s
ahibnming o compugane PG PRS BTS oul

D173} 1y reacting e dme Y, co o portide er prolon
s vt Jowst one equvalent ol ghe conpeee PEG-

[ r T . 0 A T LN R
VAT NUTE e U}J'l.n]]]].lu, [HTSE ST RS l}‘: Lo .’n.u, 1

OLF6] The DEG-SI neapent b prelerickly PEGL -STHL
wierem e PECGE gty s a0 kraneliod 200G ey o
nelecular weght 10,000 Do

(W77 A mennoaed m e Hacsgronnd section ber.
e pegvleion wehnigue bas heen extensively used for
ceelivug rleenles. w papticula peptdde ond pretein
CPUTA. AT AN aBemIpt ke Enprove ome of it eharactergiics
sl s unproved stabeliny cod sebilite, redueca timuaro-
wemcily, reduced  aroteolvsin, sedeged toxicily, redoced

Aug. 3, 2000

elearance v the kdoeys, hmproves boesmbooaliy, ced
entendaeld cireubcing LR Gos Jess srecwent Josuee bengy
reguired oweser see of Ge main probleas ol poeviaiion
kot convaleat homding: betweern the PFG weens amd the
iy mast olen catses Lo af miolopeal acuviry o driste
decrense ol pharmicalorescal poteoey ol the drioe Tar this
reason, pegylaion o used more or il olecud weln
proteies, Tl are Tess Bkely te he inactvated by she seaction
W PG bt s less Trequietn Jor pepostes and les -inolecu-

Lo waiglid proicus.
3 1

[0E78] Theoreheal, decreased moneanin ol pepldes
and proteins I pegatatio: con by cvercome by hekama the
PLts chunns via w chenneal bopd sensios e onuelhd acle L
andlfor acid Ty Sradysicor enzymatically cleavible by serum
priseiises ar esieritses, Obvioushy, an ncensisenl mee o
basdiolvsis woolo render seek an approwely improcienl A
prereqis e corsditeoon s herelane thi the dyvdeadvags ol the
PlG-chaias Tonthe conmgae ke pace aaslow rafe ans
m o honogenons fashior under the sioetly hameostane plo
i lentneratuse condions o e ool careolater
Saslens

[W179]  Previcusly, woe e ueperad 2-sufle-i-laareny o
metureycorhooed Ny diosysaccinimide oF MS ORay ter
st el T 20000 Shee e et ol 2000 2000 o a
reversinie protern unedther Prosein-finked FNS Sonenes
anderge show Lo sposttaneatis Iiydeonesis nuder alesan oo -
eal condiions generming the winmadiliod sarenn molecnle
Tivdreivses of FMS prvean conjrpates o 37000 17 sorenad
lwnoan serom, e agueers bullers o plloSos o e e
cuvulutory syslemn g vivos ehes pace wilioat cel's 7 hes
Usiaw the TS mowy e ibe seoinld o die syegesand
eversaie pegylmon tevhuelepy cuabies the veolyas
rates ol varens PLOe-FMS-protem conuizines we e pre-
dicled. The o Toz e bixdrolvsis ol modibied swall el
vorthes ol PEG concvgetes poivpepledes amd proreins Gl
withio o selatively norow e o0 81100 The coasta
b iirofasas mnle lor PEG-D MS-prowean compogates  diwe Lo
the -climination reaction, which ceenes at positien 9 of the
Haoreny | meiety, being sotely Jopendent o die pl* ool the
crrranndine wduen Thas, o conrast oowba tovwes
aporeaches Fasadl e enevmilic vy e bo s cleavge
sactilur PRG-0MS hydiolssis sates ae expected 1o ull
conupates, reeardless of e wlemny of e protere pepinde
mewty conpugaies i the prescal appooact coe con
wrtber conpal the Tvdeovais mle by ubsticbon of the
dareny, moiely wllll electron-windringug or efetnor-
mducing wroups hat mcieise er decrease. respectiely,
Tvdrolvads rale: The mniber ol PEC-EVS chiains attached o
the erip s wlse e et e rne ot whici the aulive dreg
1 releused.

[DIBO]  The sullonanad Diorepe moteds 5 e DN, as
previvusiy shown (Shechier ot o 20000 Thigh molecalir-
wesgll PEG G hnewno Lo be sale i werns el Radeits ol
minunoeee e ans wowidely used i the fods cosene
ankl pharmsceineal mdos ries Oorking el L T997: Roberts
clul, 2003,

TBTT Thus. L preseat izvennon prosvides o pnogedore
Lierem destgnated "revets b pegation” 1 this iew con
ceptnal appreachs that wos implementad aceondie 1oothe
mvenrion witd lew molecnlar weighs pelypepiides and pre
e, dhe P OT morety s aut mtached doectdy toothe Jrog, s
mthe stadard pepvleton procedure. but richier the 21

gz
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lorted Mosreny imethexs carsanyl Nelvdroy s oceinimide
esler thot teocts with peptade sod prowep anneo wroups A
tlaleinide wonp e s attachad o the Mooteny ] bic&bunge b
cisalie coapling wosolthvdrvi-comainme, PIC L, L =80

G501 MAL-FAS-NIUN wowccleanable eapenl vapable ol
teactinng covalenily with the v side dhaing of pepiides,
reodems e amnogheesides, According 1w e pasem
e e, W ennbles PG cuns G be Tndbed o peptides aud
protems Coroceh o slowly bydeslysable chemical bond.
UG RS pepiaderprotein conugates s orswd underge
spantaaeets ydrelvsas ata siow rele upon reabation atph
8537 O wih ol vabie of 30422 byogeweoone e
wzarilied parent spoleccle

SOZR1] 0 Chanmiend featires ol MAT FMS NUS CLible o
AT Aoy several of Uie charocuenstie featnnes of MY -
PAISNVIS T anwester and DT -aolale compoane. Mass
speclann aoalvas his yicldeo o caleulated miss of 353 a
e compourd aowerbs e the TPV peainn with o minler
CRUNCHn Cov e nt ey, =2 LAVO200 mol T em ™ The
LV SIon 5 L sy e ab 2O s L shoalder exie -
e to 330 re AL 320 mm, whete peptides or proteiis
abaarh ephsibiy, AUAT TMENTS, eaber dree or
covalertly bonnied oo pratents, absoras sl g meear exdine-
Ben o Ietent €y, 0TSO el ™ con™ ) laive |1

W252] Subiliy ol the MUAT - unelionad modete e sgue gs
salutions. Toader e test the staliling ol the maleirsle
lonction o SMAL-INS-NS maavecos sodutpons o) difler-
ctplbvadness MDD RMS-NES T mbowes incubated al
resagnn tentperatire e wales (pH 60 00V aetie acid
fpl 30y b UM alwsplede bulTer (pli 74 ad om0 13
MablCG, cpHl 8 S0 A severa] nme poits. oligoals were
allosee o menel sl ashz il eaeess ol redueed gk nene
(G2 ann . pl e 2l e coneesization of unreactad
CSEE owes deterniead wik DIONR S Sk io-bis-2-ni-
trabenzaic aend, Ve s reapents, Wy wmiersurne “he absor
bunce of the prodacet vellew calored S-thin-2-minbersoe
aeid CTNEy s 303 or 412 e FIGL T denastotes e
1oy e e tenonont of ST CTRESR-NTES v USE s
lenction of wme, o detterent pllovaives MAL-TRMS-NILS
was ot Tnlhe stable atal b e 6 over o pesiod of acday or
o and at pll 22 sl s st e ever oopenod ol severa] loars
Vooabl 2 S0 e mnlennzide ooty wis deslroyec al i
accelerated vote ¢ value=" 3003 Ty FEGL [

Ies nrnl\lv 14

Dhegrec of [nereporatiot ol MATD -FMS-NES wpl]
T it o Gt as o Taneion ol e Awicont

al Alded Reapent

PRER ) o evalme e degree ol neorpozaton o the
crdenmide puiens mio pepbides proteins as o hoeton of 1he
rewment, et-ipclinburdn was el as oo el Thus o
samples of a-kolbumm e=lons LA ml of 1ol
BAALSEMSNHS wes added oy 008 RIS ple 720
SOEcetlh oy T.‘I."l'l’l'll!'_ lnnn ] t‘L]IJ;\' Ll Ln [yl 1= It
camvaienis af Mol =FMSNTIS tor S0 man ac 28 O 1wl
s undet experimental condiiens wlere e malemyide-
ulaylating copieny ol the spacar tensies wnnoedilied. Fop
el readan e T el ln_f‘(‘r]*nrnh_-u: mte e LURIR IR
Jetermined by TV absorhanee st 285G am ) af er dhalvais, amd
by anant tatine the wnount of wimeddicd anse sile-chain
Heaeties withe [NIBS . As shown oo Tl 2, aboul one mole
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oo MAT-FMS woas weomporared into -l A per 200 uobe o]
reagent added, up wos ourleen moelar escess gver e
proter

Example 17

synchesis ol PG -STL

L0254] Pl SHwas prepared eitlier by reaction ol 2=
rylthiverhylemine and PG -0sn 28 deserthed below in
Exfig, or e PG O ad oty [ 22 ditba-hs-
rety o e dila drechioride. as deseribes below i i3y

FAL Synthess ol PR-L ST Do
2avitylibiocthy amme al PG, -O8n

[258] svathesin of  2ecmltiocthsbuiioe 2-Aanbee-
cllinetlio] 3 g 26 3 oweedr o imphens duethn | abechel 7
g2y mmel] were dissolved i P04 20 iy and soesed Lo
0 mia o oaen lemperadure The TS s janovad b
evapontion and he remaeniney ol reswdiae was dissalved m
ether {100 ml ) and swed a0 =200 O Uhe prosduet ssolated
wits wislied walle cooled Clhier aind woter. A concentrdbnd
anontz solion (23%0 30wl was then added ol the
agozans phase v wisied several omes with cker Ui
cther was emoved e vaoninm and the prdudt waz desic

catel Yaldo TN 006 g 2000 mime T Ki=3 S e

[0256]  2-Tnweduoeths lannee nd PG, SO0 (027 g
625 puol s were disselved w4 ml THE secwmuile (102
v Alier vine hour, fie prodoct was predipriaed with
corducd ether e waslied 5V T e dne pellet sie disso )
0 T A oriethvlsilme water 1oz 25325, 6wl ard, alter onge
boid, PG -8S1L wvas precipiaded by cookod claes 08
and desiveated

Tahy Syrviliesis o PEGAOSHE oo cystoomiee amd
B SLT

HI2RT] L0 -008n was dissolved oo concentranon of 4
et s neous soltion o evataenne i FOT M o
Trrcwiigidnn i b 5% i BNl 0 Heasinsii Was vainlod o
or 2 heat 2570 The product thos obluned s dalveacd
overilant apannst 001 MONGTICO L freatad with 300 mb
dithothrentol (23 C 08 by and e-Cialyecd ©eiiast il N
HICT conmaning 10 mhd ascarhic acid PEG, ST wos
obtoned wadea 9390 yvickl I comamed 1 omole <ibthydiyt
molely per siele PUG s deternoned wic IYING e
presence o aewedthare. AR SH won kot liover wlid used

Lxamp.e 6

Preparadicn o] PEE-DMS=Drig Conjigaes from
AATLENSNIR (Procedure D

[0258) Tt prepomibor of PEG-DMS-dong conjogmies
according we the i enliom o " twa-sten” Procedune Tean e
used s dopidded in Sehone 6 whesehy MAL-FMS-NHS 1
fipst reacted i an smune-cortante o oo wit the
amine geatp al o pepisle o protem dise sl b seanbig
ALAL-TAMS-drog comjueate i [rther reacted with P26
s fo Loy

Lostan, Prepazacion of MAL D RS-Drog Canjugsies

[N259]  In the frst steps @ REAL SRS diy con bprate s
propared by adding anc e soven nelar exeess ot AL -
FRIS-NTS, Precasonr 8, Lo st secution of the Sree 1]

913
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pig ol 0D MOPBS bofler pH 720 The reection s caimed
vl Loe A0 o ul 287 € aed then dialy aad aganinsn water at
T over o ponion] of 2401 e renove exeons MAL-FVS-
INTIS The amsernd of EMS-MAL cesndues eesmseraed tito
the drw e a poplide or potein dmyg, s detemamed bodly
b dhc absontion b 320 mm o usiog o extinetion cocth-
sienl of - = 10 100, aud by guaiitohing the ineerpersied
BOAL fencton ke the drugs This is pestormad by mdding o
vy e alige ot by o GRH soluGon (900 bl m plospoaie
b 49,0 "-i PR The conidnboaziont ol diichctcd W)
renusined s deterined wik 1TVNE

Inthy Propacaton of PG MS-Drie Conrtgates

D2a0} Tndae sevomd step, o stewhoeae anecnn ol solid
PUC -SEDN dded o the MAL-UMSs-deng cenjugate et slep
Fegar, ans] the reacuon proceeds Lor additiona’ &0 min ), |
i plespiote beiler, pll 7220 conuiting Z ned uscoroie achd.
Phe PEGTMES drog conrfupae this obaned s futker pori-
ed b TIPLCwmedures vsing 0 or CHR neverse plisse
weezine ot cundinons resonving e conjuesate fron the
anig. preberably o peptule oc proten dmg o profen-Ths-
RAEAL b hat as ot Deer covafertly anaed we PEG ST
Toamnple 17
Sreparabion of PTG-IMS-Drag Cuijugales ot
MAL TMS NHIS (Priedue 1

TU26RT 1 G-E AR i w00 ey Bounssing, o the Wven-
o ey he gl prepared by oan alternative “wo-mep”
Provedare 71 depictad i Schee 6 wherelne Ml RS-
NS e Bt teaeerl watls PEC-SE ard e reanlies 11 (-
FASNEDS comueante s torther reactaed weth an antine-
conbaitim Qi or with Ye wnine wooup of o peplide o
protons drgas Toblew .

Foy Propinition of PEGO-FNSNITS Conjuge

(DI02] fnothe Tew seps s PRG=PMS-NTS conjueie s
premares By NALAFMSINTIS (e a stirned suttion o2 PEG-
S0 i PTES buster, plT 740 Vhe redcfien 1 casied o tor 30
ennat 25 0 and e produet i thea picalied by 87 Cad
bvanlilized

TRy Propesation of PUG UNS Uy Comjoomas

(0262 i the sevond siep o sieiehioretire aoont ol the
KT AT 2] WIS-N IS e e o Sler i e anldeed Bl
anune conbbining o, sl e reasien provesls onder
stirv fer 5 loirs e poduet s then eitied e TP C
ard Baphteed

Frample 18
Svachesis o 0 2hGr, -PMS L -imstlin

TG TG, S0 MBS sl was prepancd by the e
stiep Procadure Tdeseribad i cocmple 1o Thos, Bl -1 NS-
NS oo e et woas dissalvedd s warer (675 0 ol
adeledd rooan dnsnlm 20T s ree. 25 pue 3 o pmol ) solulien
i PR oS ml pll=T 45 The phlwas adjosted o 7-5 weilh
Nulloor . The meaction way stepped alier 30 a0 with
dilnied hvdrectlorie solotion (pbf=6) The prodact seas
teolued mang preparmive N C TCTS cogmn, 100800
accloer eaaiters S8 25 e Ao T el and dee-
Wil s mttesubs ctted wsolin denivative Mal-UhdR-lsu-
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T using electros iy e speetrorielry 1 ERMS (e 6280,
Mol 02VERY M+l o2dnTaiAnadvical HPT O U lue-
melith column), Ri=d o8 man

[U2HS] Plar, SSLE (20 e, O umoly was odded Toog
sulution of the Mal VS malin inkemedivte (7 mp, 0037
ol b in PES O3 ps pl 704, the polbwas acdjusted o 7-8
Wl Nac 10O e the reaction sas sappes aller 30 oo
wothdilued hiydzocideric solwoi i pbl=6) The wile product,
Pro -PMS-msuling wis sobjectod o0 analvtical HIPLC
1CErormolad cobmng, R1=6.6 min

Ixonpe 19

Syailitests ol PRGBS exendm A

FO266]  DPle, PN S-evencn-4 was prepazed oy L -
step Procedure Ddeseribed i Peniple 160 Thes, 280 e o!
BALTME-NHS (28 0l feom 2 fesh salutivn of S AL AU
INLES i DN T gl 2 Oiobn excese, over the peplide
wis adided o asursed solucon ol exendin-d 1 mg o Ol
0N ahosplace buller, 2w ascarhawe, pll 7.2, 0 250
mil AFer Yo, seld PEG L S sas added T il
coccenuation of 003 wd (21 molar excess over the pep-
el The reactom wis carmicd ent tor 5 b ot dhiclvzed
OVSRIS SIS water i then Bastier tiersd teeotgh
Cenlricen willl o wowentar serelil el el 50 L w
retiove @ny leshinl exendo-s ar MAD TRS evendin 4
s Tixed b Behed wo Pl L, =S The coocertanm
the gomazate wus dererrined By aoid hvdrodvas o ot
alicrat tlloseed e amioe acid stalysis, acconhing booaspa
Do eend N cesiduesy o alanane (2 resadoestoaned valine 1
residney ol abseshanee oo W0 ame weas o e b The
caleuliied eatiehon soelbewertal 2530 mn 5 Z6030= [,
volue that s e sdditive absorbaace o exedu, 4 e, =
S0 aad PRGNS e, =212 A seluten o0 20
PR P e MS exendin Rad 0L =00 = Thae e can
pgate Ted o LoD Py, =D M eveidin stoiciioseiny s
detennized o e UV absorpuon ol e compaeie Lo
lewine prilication aod werd Tydmlveds followaed by amino
SEIT sl o descnien oo e

Examiphe 20

Syathesrs of PRy, -PRS-ovendin-4

(2671 1 G cleIS-exendn-4 wan prepared av e fwee
step Procedine [ desenbad by Fxamiple 170 Thos, MAT -
PRIS-Ab S DR maps 3 med b was ackded Ly o solation o
PRGSO g S0 el BSOS il opth 73 el
e reaction sultlen was stirred Lor 30 ke The produc,
PEG.  , -TME-NTIS v porficd By T3P0 o o R4
colinn aod lveplinliaed.

Ln26s] PFOG, ABMSNES (23 ne =002 pronl) woe
then added 1o sahition ol exendm-d 01 6 Mo 04 Lenely o
P 05 ml plI=8 and e reaclion seluten was stined e
2 L The product PG FAS exends 4+ was purrled b
FIPLC o RP-1 column aid lyophilizad

Ixampo 20

Synitlies s and Chorao e aation ol
DG - MSEN2
[0269]  1he stachmentobasicele PEG-chan ol ok e
JiNaZ appears sellicken e woss v arrest kidiey (ilistion ol

44
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Lie cospupale Odailan et al, 20000 W (eretore oy sued
thal e Ninbagee o0 a0 sicple TG CDMS chain w 2N 2
wotlld sulhee e abkang a proloiped-seting cootgute G
releies TENce2 sl o desralbie pliroacehaeme peetile Ly
e proecdree Tond most apinme. e maoduein: e mog
PG A S ] preten TN was allewed 1o et it
sl 3 equinelents oCMAL FMSNIES, wl pB 7 20 Loe 7 Linn,
folleva o B e iz of 3 vapivilerts ol PFRE | -SIT at
Pl 720 o 7 Bonr The NEIS Lanctios ol REAL 2T MS-NIIS is
[ 1 TR o PR TR- ( L ]‘\\\"s\\n-__t\_\‘; IR AT AR L.\\‘u'ﬁ'nm'lh-.
wacreds he MAL unction of the splcer prosernves s
ilayhding vapaony for several B at ol 77 at slimon
Wo thare'ore prelerral o vse Procedire Tof aonple 16 and
lo reast MAL-PAME-NIS st owith TENe2 and 1o scose-
ety Tk PL O -SEE b e 1D NG -IRIS- MO conque

M0270) o sbioed solnuon of TENe? 01 mey 10wl in
Phvspaate hodder, phe 7 232 a9 g oF BT AT A B Es-NE S
was added oLl T a fresh sodinion o TR AT -FAMSSNITS,
L et DAY (3 0ol excess over the prorena)
e Tann PEG L -STT was added o obusin o fioa coneen-
tatioe ol FAG ud (ihree molar @xcess aver the protein The
reichon wis carmed oud fur Dby and her dinls cod overght
dptzs, PR o wmove teaidual DML and phosphaie butlea
e oy e ohtained wes claraeterizod by A7 ATTIL

TOF i PTC . DMS N2,

v

0271} Tuble 2 sumntnses snvenal cheniclenyag feateres
chthe cutregate thus ehlaied MALDTOP mass specten
acalvais slus o D1 PEG SFASAENG 2 docliometsy. The
experanenial ctass ablened, 63543 T um'mpun:i:‘ b
acadiive prasscs loand Loe 900 2810 (23318 Doy N2
PUITR 20 el e sDa el s dlade oo Bionaaing ol U
o (473 ]k PG U MS TENG? miyies o analyiie.:
FREC G w e peak with B v e= 13 oo The conpugaiy
o dmehly saluble o agneoas solindows, T bas a0 nwlor
catinction cocFoei ¢ =32 M0, cocrespunding e the
absorption of twe oty e oxoae and oL FNS e =2 1,200,
tCiershiomoy o ol o 20000

Fxample 22

Synthess ol (P0G DS =02

PO272] ety UM TN s prepared s deseribed
i bssmpie 21 above tor PG, <0 MS-IN 2, i asing 6 e
Chowe, 4405 el T pd DINE s ol MAL -FaIs-Nis

Fwmple 2y
Syivdwess af Pl APMS-PYY

L0273 In b procedune B et apfia! fun coupling
e one el o PR SSTT penmol of RIATLCMS-PYY.

Y'Y was ailoweed tooreact Best w2 eanisaldents of
BA-IMS-NITS of plE 7220 dor 7 o, followed by il
diddiden ol 20 caudsalenly of PEG L SIL a bl 720 Jur |
homie

[0274] oo stered soliiwon ol Y5 0] om0
pbospliate baalles, pll 7220 [ bl Na aseorbute (00247 ubd,
8N g el AL NS NS s added 0288 gl o o lresly
n |n~:l-n1| wodioar ol RTAZTIRISNTTS ]j\-l]‘: il
falie exeess over the peprides Alier 7 min, Pl Sl wae
deled w obian ol concentrabion o702 mdd D2 T melar
Savess over o pephide s The reston was carmed oul ]
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L il the misbare wos Lien dioly sed ovenaeli agaitsd wae
The resuliay PUOGL-PMS-PYY L Lowas clezcieriscd by
BEAD DDI-TOR M

Fenmple 24

Svolhests ot (P9 SIMS -]

(027S] (PUG, -EMS DG s prepated b he tad-saep
procedure deseribed 01 wample 10, as Ielowss Toa stred
sohuon of hrnan growtl honnooe i g 022 wetiom
plissphiae balles CF anl, 0173 pIT 720 MAT IS NS A
eg 0= me, 009 imehy wos addec Thw reaction was caris
o0l Tor 30 mincat 257 C aad then dialy zed acomst EL Oy il
tal =0 O fer D o remone exeons MO - NSNS
Salul Pl -SE007 e, 60 mie, LS neals was adied, and the
bl for 2 1o phasplide bufler 08 el 01
g 2 el amsarintraldd. o G aldaen
e compoond was punlied by RE-THD O psing o €4
cobune and clanacterized by SDS el electonlionesis
PRS0 TEeoning the prescoce of (P90 SPNS 0T

reavlion proce
pld i ca

Eamnpe o8

Santhesia of PEG PRS-

fU276] MO -E MSNTIS 280 ue b was edded 1o <solion
of i i S pne. U225 antoly in 005wl PBX, pH=7 4 Alwer
PO i, PLEG, SIE 0 g was added and e action
e wis seered for T h geul dady asd vwvennghl aziees.
water, The product. P, - MS-hGHL was ponilicd by
RE-HP.
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Saidhieses ol PR -PRS-ANP

LU2TT] To o stiesed solution of iesa] o tdueetic pephde
PANEY (O32 el Dovecin plaosphade b ler o sl 8000 8
pHE 7200 WA =D MS-RITS (2 g 12 mg, B paty was
anhled Tle reaction was cartead oud Lo L e o 2307
Sold PRCr  S0T02 7 eg A0 m, OF enely was clided, o
the reaction preceaded Lor 2 Lo phospliate ketier 00 gl
OO, pr] 7.2, comainig 2 mM esevrbie ey T he prodine
wan basher puried by 1121 <

Hirlosicul Saction

{0278)  Lahis sectonn the biclowicd, scivis ol the DL -
Finoe aid PHG-0 IS conjuzanes Wl penlamneil, popudes
and pretemns prepiered L e exooples above wis wosted

Fxampe 27

macive PEC-limoe-pentateem Coniuates
Lztderpn eacits dtion

fUZ7v]  forassinmyg dhe antivaciersl polency of geninn:-
CI0 a1t Jers abivgs. i saspenze i f heviofia ofi

coftalran N-dP 0w 1% v 1R e wos divded
1w aalie lnises S el per tiow ) and meobaled i
shahimg watar bt at A7 CL oo cither e absenes or che
Prescive el ercasing coacerimlivmy o, genimuen (0 02
2 ub b and mercising concentrotions ol PEGL | sentun.
Gl s o H -0 :I\'T‘ " cole |'r~:\]'|-',|l|' vy v ol
ated by mecsurnag the absorbance 0 G an Bcehakon was
wrinated whed C0), o nee e the twbes conterimg e
gevtmnican reachwed o voloe of e+l Under cw assis
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condilicns, mtive genticem mlukied bl -nsesomaly B
coli teplicaton a0 ¢ cencertzgon of 9222002 uhd (0|
ke APEG -gentiancin Jerivaniv e shosmg an Ko, value
ol 22202 Ul o tlos assy b constderes g V0% le
sehihacerial peteney ol native rentimicin

IEG| PG emacheeontamicin. anll PP G, -
I —genlainen, Continiig aag or Bwa ey ol PLE
= Tnocrmol pentweicin, resvechs els, were prepares os o
Bl U osder e assess The roversikiy ol the PRG-Faee
Freneies ot Jevivatives (0.2 mbd ol vaciy weee incub el
N NalHTO plh Sy w50 O nnd ahygaos were
wallihawn al dillerewt ews wnd dnen aadvasd Tor ieis
podeiie v o arrest £ ol rephicaon tsee anethod Dsad alos e
The [£ 2 T el aligoot was deteriepal Naitve gentami-
chyirbahited Fooeodr repheation woith [0 valie ol 0,.220,2

UM PG srmow e and PG, <E e T -gemaiaie.n
=

T . 4 9 PR wr . -
Bod O d 2T e i e wadbaciernicl julicy ol

DO T, s lively

TO2RL] ke resalis are shown e IGR. 3N g, -
Froecch -somtamiedn shosved o proie nzed Ly peries] ibout
D tes prior reomoniceable reacivarion FUCL 3 Ay charp
Slovanen e antacienal peleacy then necumred. reaciig St

er O af e mative poteies alier 302 o1 6023 hours of

Lo be pespechvedy TR S0 ke et wa
chsersed v incubatioa o PG P iee ] sgenlamicin
Reacovotion procecded continuously wita half-maxmu!
reachivetion ot éatk s hotes, and lall actvaton £ 100G alter
A0 Lews ol weubaton (171G AB

nple 29

Biocoweal Ackoy ol PLC-Fawoe-snln
Conrogites

N el and Meiod s

T8z Matertos, Keeombbunl bumss sthin sas
Loan Bretechnelegy Gueoered (Relivver, Tsmely 1303270 2|
? Foan B Dot NPN,

rEl: Sl ;i : 24

I1 s oy

tHoslon Mass Lsd Colbaperase wpe |33 ey was
prorckased o Werteelon (Freciold, N T USAS

D283 v Rad adipocs tes were prepared [roam Ll pads o
e Wister s (100200 s by cudlapenaee dogeslicn ay
Jescroed TRodbel], Tuady Phae B pasds e ot tno an
pieces with seimaors o suanpexded i3] ol KR n(Te
Condaitigyt SaCE D A NG ICE3 L 20 aht Aok S b
K0y, T2 mdds CaC e 1A mbd, Myeso,. L3 mb and
G700 BSA gl Toaby, IHgestion wos performed witly colkie
genase tvpe DOl gl Inoa 28 00 lexible plastic otie
LT o st e pheene ol carbuogzen (955 008 S0 () or 4D
Ern sl AT 0wt vigorets shaking 1ice inl of butles was
Lreaidden aid e vells were passed ol 2 iaesisemee,
Phe cotis swoere then albnved W vimd loy seyverc, nesnmes o
a CE g plastie west tibe ot room wmperature, oatiow, and
tie Ruller nndemeath was removel Ths procedure sis-
pons oo, foating, aad removal of buller crdenicatti wis
reme it e lwoes.

0254 i Dipogenesis (comporaiion o { - 0 lucose
ute Hwe hpads o et wlpeeytesy, The ineaporziiong ol
_ir-’lf'J '_J|!1|n|.\1' i .'Il]lll"hr\l' I RCRTI | ih]i[hk‘}'ln.‘ki W
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sty dttnosphere al carborey vath 0.2 23 [0S M ulocese,
eiber Cre aosiice or presence of seli ipopeness wes
ferntimited by addiag wlucne-bosed sorvilfotion il ol ¢
ml per vaali and the roloactiaty e oxtiacted fiprds wos
coninted oy pocal experiment. msulm-stimulated Epowen-
Canowvas -5 old Tngher i hosal ihisal 2000 epra por
3l eedich, Ve 80 10,000 cpu per 3 10% cels o [y
Wi vaas, sl simlates Tipogenesis with 300 vie=
U 5=003 apdnd, Avomsolin o esdithiwg B2
L2 eimd s consadorad o haee =

poleacy o the modose honmeae

Sl b=

[ T 1
LR S LU S

[02BE] (v Glueose-loweriag poteaes <ol solin wad s
derivatives was Setermized omice lotlowiny aenst
Mo diees e coodiis speetfied ol ceclt experinen
Hlaad sruples swere tact e tie ks eiw ol JbeTerem tine
potis alles adionstanon, and Bleod elacase Tevels were
deleripined wil piieese mndyeer (ceaditai e,
Fenlerton, Calil, 1= A4 by he glucose oxidase methad © he
bevel oo glueose i uoraw] healthy CT -miee w1027
L TFT A i eap consisied ¢ 45 naiee. Dua
are presentad s menn=SE N

2840 Prowressivy MoiHeakor of Sweno Ssewd
Mionetes of Toaeh with PEG o Foae Eisa

[UZ86]  Thecwno esu un waes odiled wil jneressiey von-
centeatiens ol Procueso:s and loss ol elogical puleacy s
a hunction o PECe G, -Friee tocerperated e vsulin ws
deteenmzined

[O287] oo (1724 i me O 2 al 001 KNGO
reacted il luereasing concentmioms o PR« e
O al dedar exeess oved the pratem as aidicated o ki,
FA o D hours ol 250 Uhe dowier ol denyetzgn o wos
quanhitaied by deteriining e nnmber ol bee sabiee grotps
thal rermrained smmaorhihed and were cvailable tee sewer
wolhy DS Dheoretcadly, b can incorporate s anole.
w PG o Fiooe oo e amine side chains of Las 329,
PaclRl and GliAL A shosvw e FIG £50 oot reacting

w0, LY TU0 TS ad S0 palar enee s
PG, =P miee =008, 03000, Gy als, Lot 1] =aty 2
ad 2 240 I medes oI PEG | -Tanne wese nearpsraten e
i, respec vely, isdicatog, fue two Gl e threey e
shbe el o sudin ave readily secessthle oo derie -
1o

JU2SS] Abguols oovainng U4, 007 1105 and 22 males
LA, sbwine covaicntly aachicn por aicdo el s
aasived Jor then bologwal pocnees o diposeniv as v b,
mt adipocytes. Uincer the assay corditons, imar osalin
stitulites Dpegenesis, 1o ines amne bisel levels wath
DY svebee 07022000 npimb An esulin derivainds e exlub-
g T, 0l 20202 sl i ey sy s considered s
Linvig 1086 1k sipogeac potency of walve Listling 7 he
resulls e FHG JBR show tha the respective o ormieal
potencies were 8T o0x30 81 4405t esa than 17
when 03, 060 T LS and 22 wol PG, Tioe el
thsulin e hoen ncorporaled

28 PG Do -Tasoans inderpo
Tiee-Dependent Regets ation

[1289] Trelin conjigaies contaai g e ad e pales e
Plai o, Pmocimede insadin were menkated for Jilterone
tiees kb cencaitwabon o 00172 p M 000 M Ral ooy -
037 bovine seroiz Dunnn i BSA wid T mib NaN i
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®A a0 37 0 The resulis ore shown oo FIG. 50 AL e
Guhicated lime potts, aliguets were wielveed (e oseverd
coleeniazicens lor sach aligoot Hoe therr liposcaic poeneies
L tol adipocyies Wl PTG e o-msalin, we reacn-
wobion conlfed he obsorved inthe hiest 1 Eoaes of meubetion
Fapogeme ety thes inencased. meacaing 4503 a0 o)
L witiive dmsulin pelency ol 30=2 aud 804 Jours, 1eapeg
el

0200] WL PhC | -Uiec s anssbing o sviel g penied
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otsly viclling To, 240 300 36 aiad 957, ab the noive poicnes
Follesw e 2040 10, 17 ol 80 hours ¢l iucabatien, rese-
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e nsolin (P Do -csulm wees theretore seleeted
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wbyses revealed thae this preparatien contams predod-
nemly wenonoditicd derivieives of iasedin (MWe i s
kb, the remainder helng anmodified slin (abow S,
MW=2H15 R0 and simall gooniiies of b (MWe]16 557
KDxay and s (MW =22661 KD mecilad detnadives,

[H29T] A shown o BICL L (PG =l -esitn
Lo e dmu e Bielogacal potensy ol the mative hodaione preor
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e I I UG stmne ) smsulie Wk acdnmstered
v Ol Lo Les gl copeeimnons thin e natse
Foreione. it onder o oblain e same plucese-lowering eleer

faee By

2n0iih IPEGL P -l oddn Facilimies
Sredonzed Glovose-[owering Aclios i vine

CRUZ] Dt sl (40 T rees D2 el imase or
PP =l -nsnfin (17 2 penobes faonse ) woere adintn-
stered subculsneors iy e grogps ol mice (=3 in eich
proazpr ane (s wiiense bowereie poadles ware cotermined
Phe results are shown o PIGL b0 Mabve wsubo eedeed
blowd vlogose Tevel masisally w30 non. Cliviiviing glu
pagewtllig =t 80 2
maition ol ',!’!‘:(:

R

coe Tevels then ecturaed] o o v

Aubhen o

[t -msuling cireulimep wineese evels were lowened
praking s o 4 henrs, amd were then gunitered ol e fow
vlacone leved Torar i Tioral 4 o belire reuning o the
rormeal volies with o 1 =12+ hours (P 61

SR PR =y - Insulime Manilests
Produnged Cluevse Lamening, Action Alse Aluer
Itraperisonent Admagsention

23| The prolenged action ef sabetlanenssdy asmini.-
tered 110, =Pty smsudin can be ctethuted. theosen-
cally oo sloseer obseaprion rate e the snbeutinieuz
ot aient o the cirealaion as well as o the loe Sacten
el ke adomnistered mnteril exposed Lo receptor-mest i led
Septmdation s Dvdrolysis el the poelive wolae active
spedies T oader L dillerentiine hetweca These e, die
sabcitaneous compartirent was hvpassed by admenstenng
cabive nsuli (407 T-tees 034 pmadesimonse, in 02 me
PUS botlery o 1PVGL oy ausulin (245 rimolesy
vyl b 0 e PHS bulTery wiraper ey The plocosi
kveriae capoviies were shen pwoered, Boed plucose
levels were dewereimed af dillerent lime potets.

(0204 7 ke vesule ore shown in FICL 7 Follom iy i in

rrcten ob stl ctrenlitmg, glacose levels tell nusamaity
al 13 mun and retcrmed 1o cwnaad Jevel sty oo o

Ovaloe of
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1O ] honrs, e cose ol miresemonead by i isierwd
PG, Pt nsalie, sivulutios yoncose foved declaed
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[U205]  Fixendin- s an bsthnotropic plicogou-like pep-
de-1 (GLP-10 agoest assoctaied willn the apooacreitic
wellse elevates endowenons © MM levels, enliinees socreton
ol el and Towers cucolatng glucose levels thug el
17 Goke coal T3 Schepaeta., THE: Vebrin e ol
PP A proeiiied s e ical ad s itz o Pt Gl -
a@mst oo followeg adminsiorion ot any desape, e
clreiaimg oo wiv oo Tevel (D01 pever Tills below
thresleld alocose level that in sonsdiabetic heallin T3
nce, is 74T mpcdl ishechter ¢oal, 2007

[0206]  Accarding 1o the present irventior, e canjie il
PG, - PN Scenenod wis prepared  (Esampie 19
Fxondin-< canums one Thes Noeime funcsor grd o s
Neoampza groapss cnabling meddicanion o faese theee
positions,  Lwlewd, M owrmned cming wud sequencieg
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uct elried asoa sinole peak o PP O 00 was achially
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Howvoever, i vicw o the pegyialion raaction”™s ioverabilin
e Voamserniion peneratine heimatise
pephide andd prown burmenes i physiclogeeal e oronmeit
Whis podnt deserves o ol doisideraton,
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Materaals und Methods
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MO ) were synthesised B ihe solid phisae methioe nsing
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1

[DAB0] 2T UMS-Pephide B was
desenbed for PTG - PMS-esendin-a
(020 A Centreon-50 vieadlimon desiee Jor act e
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livcrodvsis niwe inosero. The rewewse of 3 eilne phenetbs
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PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecing de la ciudad de Barranqguilla
{Colombia}, identificado como aparece al pie de mi firma, guien en el presente documento
actia en calidad de Representante lLegal de la sociedad PROCAPS S.A. sociedad
legalmente constituida y domiciliada en la ciudad de Barranquilla {Colombia}, por el
presente documento otorgo a la doctora ELIANA [1SAURA MORENO BOHQORQUEZ,
abogada en ejercicio, identificada como aparece al pie de su firma, con tarjeta
profesional No. B3B23 del C.5. de la )., poder especial, amplio y suficiente, para
formular oposiciones u observaciones a la solicitud de patente No. 13 - 301132, titulada
"AGONISTAS DEL RECEPTOR DE GLUCAGON/GLP-1 DE ACCION PROLONGADA”, cuyo
titular es PROLOR BIOTECH INC. Publicada en la gaceta No. 699 del 26 de junio de
2014,

Nuestrc apoderade queda facultado, de manera expresa, para realizar todo tipo de
actos necesarios para llevar a cabo el trdmite de la oposicién, incluyendo, sin
limitacion, preparar y presenlar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos, recabar los titufos o certificados. Asimismo quedan
autorizados para impugnar administrativamente todo lo que fuere resuelto en el
expediente a que se hace expresa referencia en el presente poder, con todas las
facultades generales y espeacificas gue l[uera requerido para ella.

| De la misma manera, ademas de las facultades que le confiere la naturateza del
‘ presente mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y

reasumir el presente poder, incoar acciones, interponer recursos y demas facultades
conferidas por la ley.

Dado y Firmado en Barranguilla (Colombia) a tos 19 dias del mes de Septiembre de
2014.

| }r . C.C.N"16"251.923
. NIT: 890.106.527-5
Representante Legal

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51.975.664
| T.P. 83823 del C.S.|

CALLE 80 No (8B-20" = A A 50330 P.E.X.. (575) 3530783 - 3789000 - 3719900 - 3507300 - FAX:{575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMEBIA - MIT. 850.106.527-5




Senor Direcior,
DIRECCION DI NUEVAS CREACIONLS

Superintendencia de Industria v Comervio

'L S .

Reterencia : Lxpediente N° 13- 301132

Asunlto : Oposicion a la solicitud de patente de Ibvencion  titulada
“AGONISTAS DIEL RECEPTOR DFE GLUCAGON/GLI
DI ACCION PROLONGADA?

Solicitante : OPKO BIOLOGICS 11D,

Opositora : PROCADN S A

Publicada en [a Gaceta de la Propiedad Industrial

N® 0u8 del 27 de Junio de 2014

Yo, ELIANA ISAURA MORINO !I(H!(jRQUM,’, aboeada en cjercteio, identificada
como aparcee al pie de su tiema, con e profesional Noo 83823 del Conseqo
Superior de la Judicatuwea, en i condician de apoderada de by sociedad PROCADS
S.A. contermnuada hajo las leyes de fa Repuablica de Colombia y domiciliada et civdad
Jo Barranquilla, Colombia, atentamente manifiesto que estando dentro del términoe de

v v por orden expresa de mi representada, presento oposicion a la concesion del

reistro de la Patente de Invencion tolada “AGONISTAS DL RECEPTOR DI

GLUCAGON/GLP-1 DE ACCION PROLONGADAY, cuvo  tiwalar OPKO
BIOLOGICS LTD.., v pido a Ulkted declarar fundada esta oposician v en consecueneia

negar ol registro de L [ralente solicitada.

1. INTERES PARA ACTUAR

Contorme a lo dispuesto en el articulo 42 de o Decision 480 de 2000 de

CAN, estando dentro ded termino estipulado po ls ley, maniticsto el legitime interés

Je nuesira representada para oponerse al registro de la patente de Ta reterenci,

atendiendo wgue la solicitud pretendida ne cample con los requisitos dispuestos en L

oy como se analizard mas adelante v de ser concedida alectaria direcemente T
Coarpern TY N0 1190500 (04 Tel G723 1213-02080 7 - [ax (5700 1210 70

Lnatt nepacies@optimunm-co com - s oprimunica con
IS 1
Buogona Colombia

o3



comercializacion de alownes productos de mi representada, que contienen, on
particular AGONISTAS DET RECEPTOR DI GLUICAGONAGLPL Por Lo o,
solicito respetuosamente a ese Despacho se simva tener en cuenta la presente oposicion

dentro del vamite administrativo que se surle on esta Superintendeneta,

2. FUNDAMENTOS DL HECLTON

2.1 ha solicitud wbjeto de T presente tue presentada ¢l 27 de diciebre de 2013,
reivindicando prioridad bajo ks solicitudes US20] 101492448 del 201 10002, v,
LIS201201024589P del 201 204 1o; v tue publicada en Colombia, en i Gacera de
la Propiedad Industrial N° 693 del 27 de Junio de 2014, cuva publcacion
internacional corresponde a la WO 12167251 del 201212406,

22 L solicitud colombrana 13 - 301132 obijeto de la presente oposicion sc elicie a

agonistas del receptor de glucagon/GLP- | pegilado v pegilado inverso que meluye

composiciones tarmacéuticas que los comprenden vy mctodos para su uso

wdd

I'n primera inslancia, se¢ debe advertir (e las reivindicaciones s reticren ambicn a
meérodos de tratamicnto v no solo a la composicion larmacologica o o win métado
de fabricacion mediante o coal se oblenga un producto tngible v oscaun o
legislacion, decision 486 de L Comunidad Andina de Naciones, Articulo 14 “os
Patses Miembios  otorgandn petentes pava las twenciones,  sean de prodwcto o de
J'm}r'e(fmm'nlu (07 los usos no st L‘Ul)l(‘ﬂl[)l[’:(ios COmo Im[flnuh[t‘s; M Articulo
20 “No sevdn patentables (i dY los métodos terapénticos o qgramivgicos pana el patamiento
Inenano o emmal, asi como los métodos de diagnostico aplicados o los seres Tonainos o a
nmmrth‘.s“. Solo seran ll;llL-nLal‘Jl(‘S [ [.\lodllt‘lus &) pmc(-tliml(-nms Por 13 tanto a luz
de la norma, dicha nuaieria relerente mcodos de natariento no scria patentable.
2 4. Por oo lado, es de resaltar que en materia de unidad deinvencion, Ty presente
comprende varios grupos de invenciones gque no conforman una anica unidad
inventiviy, contranio a lo que dicta la Nowma, Usio es:

Grupo [+ Retvindicaciones 1-0:0 Composicion gue consisie en oxintomedulina,

un polimero de policvlenglicel (PEG polimero), v 9 tluorenitmeoxicarbonilo

'mod) o 2sulto O flucrenilictoxicarbonilo (FVS)

Grupo [l Reivindicociones 711 Metodo para prolonear o vida media

Liolagica de oxintomoduling que consiste en la etapa de conjugacion de I

Carrera L3N LEROS O 104 Tel G713 121302050 21 - Fax (57001218 To

Bl nepocios®opimum co cons - s OPTTLUNECO Comy

Bopord Colomibe




oxintmmoduoling, un polimero  de polictilenglicol  (PIGY polimero) v
(Tuorenylmethoxyearbonyl Fmocd o 2sulid0 luorenitmeaonicarbonilo (1774
en una relacion maolar de aproximadaimente [ 1:0,5a |: - 3.5

Cirupe T Revindicaciones 12100 Procedimiento de indwecion de olenmeia o
la glucosa, contral de la glucemia, er tanto en un sujeto en necesidad del
mismo, que comprende Ta ctapa de administear a dicho sujeto una cantiduad
chivaz de o composicion de fa reivindicacion 1y un producto Tarmaceutico
Aace |1121|)1v 1)01‘121(]01‘.

Grrupo IV) Reivindicaciones 17-26: Mctoda para mejorar of irea bajo I canva
(ALTC) de oxintomadulina que incluve un método de reducie L frecuencia de
dositicacion de oxintomodulina, que consiste en la ciapa de conjugado de un
polimero de polietitenglicol (PEG polimera) o Lo amine erminal de dicho
oxintomodulina a través de Q@ (luorenilmetosicarbonile (Finoe) o Zsulto.9
tHuorenilmetoxicarbonilo (FMS),

Cirupos Ve Rewvindicaciones 2731 Meérodo  para veducir fa ingesta de
alimentes, reducin ¢l peso corporal; o ambas en un sujeto, que comprende
ctapa  de  adminisuar - oxintomoduling  conjugade  con polimera de
poticttlenglicol (PECG polinero) a trnes de un enlzador lesible, en donde
dichoe ilexibles enlazador es Otluorenilmetoxicarbonilo (Fmod) o 2sultido
Huorenilmetoxtcarbonilo (FMS),

Cirupo VI Rewvindicaciones 32390 Mctodo para aumentar La sensibilidad a la
insulina en un sujeto, que comprende fa etpa de administear al sujete una
cantidad chicaz de una composicion que comprende oxintomoduling conjugade

con polimero de palictilenglicol (PEC; polinere).

Las invenciones que Heuran como los Grapos T a ¥ no se reficren a an anico

conceplo ventive general contorme by Norma, Decision 480 de la CAN, articulo

La soliciind de patente silo podva comprender ima wwvencidn o um oo de

vencones relacionadas vatie st de manea g conformiea i imue concepto amentwe”
Ustos grupos inventivos carecen de las wistaas o corvespandiontes caractevisticas
Wenicas espectales para considerarse como un unico concepto inventivo, Por tnte
no seaustan alo que dicts fa Norma en Colombia

Ahora bien, con base en el anticulo 14 de o Decision 480 de la CAN consagra lo
stviente: “Los peises naenrbios otorgardin pateates pura las muvenciones, sean de moducn o

froveduniento, v todos fos campus de it teonologia, stempre gue sean nwevas, tengan el
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tvenitvo v sean stsceptebles dv apleacidn arduspral” Asi las cosas, las invenciones
L)I)iclo de patenle deben ser nucvas ¥ olencer nivel inventivo. l\m-n, pues anles de fa
fecha de prioridad de esty solicitud se encueniean os slguicntes documentos (ue

atecta b patentabilidad de ta peesente soliciiud:

o D US20 10144617 publicada ol 10 de octubre de 2010,

o D2 UN2006017 1920 publicada el 3 de agosto de 2000,

Ahora bien, el documento 1Y, se reficie en ol pacralo [0001] a derivados de

oxintomaduling, su sinlesis v st uso para el tratamiento de trastornos metabolicos
como o diabetes v ol obesidad. Particularmente, en ¢l parrafe (0071 csta
anterioridad DY se reliere a derivados de OXM modilicados. Scetin se o, los
Jerivadoes de OXM son desarrollados por PEOikicion o conjugacion a otros restos o
proteinas portadoras para mejorar la estabilidad y L farmacocinética y/o medintc
la incorporacian de sugtituciones de residuos de amincacidos para hacer (ue Tog
pépridos resistentes o a cscigion DPV. Ademas, seaan D los derivados de XM
estabilizadas no exhiben actividad agonista el rece plar de glucagon v de ese mado
puL‘a[cn aliecer viertas venlngas on ol tratmiento de fa hi'pi. Tg!lm'l.-lm(l v o obesidad
en los sujetos diabéticos o prediabéticos. Bo el parrato [0027), D contempla ol uso
Je derivados poliméricos mult-tuncionales, como s ciemplilica por los derivados
de PECY bituncienal Nemaleimidilo v multiann. Una ainplia varicdad de (PEC)Y
cspecies de glicol polictileno puede ser utilizado segan Y1 para la PEGilacion de
los nuevos derivados de OXM Tgialinente se alivma gue sustanctalmente cualyguier
reactivo de PEG adecuado pucde ser wilizado pero no se limitan a Las Gue eslén
dispontbles para Lo venta, D1 tunbién define que los reactivos de PEG se preticren
o menudo  en dwversas raalizaciones: multi-Arme PEG) mPEGMALL,
mPUCGIMAL), cualguiera de los SUNBRIGLHTT PEO activade (incluyendo pero no
Imitado o carboxalo-PEG | o NPPEG, TeesylPEG, PUG aldehido, acetal DU,
ammno-LTG, PEGHtol, maleimide-PLG, hidroxilo- P EGaming, amine-PLGOCOOL,
hidroxilo-PlEGaldehido, anhidiido carboxilico de tipo PEG, PECH tuncionalizado.

iosfolipido) v orros PEG reactivos similares v/o adecuados como seleceionados

Adcionalmente, en el parrato [0128] D1 agrega que los peptidos derivados OXA

tiinbicn pueden contener dos vestos de PEG que estin unidos covalentenwnte a
través e un carbamato o un enlace amida a un resto espactador, en el que ¢l resto
Clarrern Ty Ne 005 Of 104 Tel BT 215121302050 21 - Tax (5710012 10 79
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expaciador estt unido covalentemente al enlazador de wmida wretaria del péprcho.
Cada uno de los dos restos de PTG nsados en tales Tormas de realizacion de 11
puede ser lineal v pucde ser unidas entre st et un solo punte de union. DY define
cacla resto de PHG que tiene un peso nelecular de aproximadamente 10
kilodaltons (10K a aproximadamente 60K, Cada uno de los dos restos de PEG
pucde tener un peso malecular de aproximadamente 20K o aproximadamente 40K
Un experto en la éenica sera capaz de seleccionar el ramano del polimero descada
basandose en consideraciones @les como la dosificacion  descada; tiempo de
circulacion; resistencia o la proteolisis; clectos, si log hay, sobre L actividad
biologica; tacilidad de- INEIMIH grado o talo de antigenicidad v otios clectos de la

PEG conocida en un péptido 1erapeutico.

L documento L deline una COTNPOSICION (UE CONSISIC ¢ UNd proteina, un

polimero de lmlin'-liitngli(‘ol (PLG polimera) v O (lucrenilinetoxicarbonilo (Fmoc) o
2sullo-O-fluorenilmetoxicarbonilo (IMS), en ol que Jdicha composicion se logra
mediante la conjugacion de un polimero de polictilenglicol (polimero de P al
extremo amino terminal de la proteina @ ravés de un enfazador flexible, wl como O
Huorenilmetoxicarbonilo (Fmed) o Zsulte-O4luorenilmetoxicarbanilo (FMS), 1n
larmacos pt'-gl'|;:(|us, el resto de PEG v el residuo de L droga o son vineulidas
dircctamente entre si, sine mas bicn ambos residuos estan vineulados o diterentes
posiclones de fa estructura Frooe o IMS ue es altimente sensible o bases v s
extraible on condiciones fisiclogicas, Iptalinente se define en D2, que Tos Gmmaces
son  preferiblemente farmacos  que contienen  un grupo  amine,  lo nns
preteriblemente péptidos v proteinas de bajo o medio pesa en ol parrato [0060] [T
lo que el resto de PEG v o residuo de drosas no estan lisados divectamente entre si,
como en los peocedimientos de pegilacion estandar, sino gue ambos residuos estin
vinculados a diterentes posiciones de una estructura que son muy sensibles a bases
v es extralble en condiciones tsiologivas scoim los parratos [0359] a 0360 As,
basandose en tos rendimientos de scecuenciacion, ol grupo PEG sub 40FMS esta

asociado principalmente a Le alta Newerminal alpha-amine grupo de PYY sub. 336

28As las cosas, un experte en la téenica enconltraria que es obvio el uso de dichao

cnlazador  flexible TMS o Fmoc para modificar ¢l conjugado  de PLG

oxintomodulin drvulgado en D1 de maodo que las principales deticiencias de o

levnologia de proteinas de pegilacion, principalmente la perdida de potencias

biologicas v tarmacologicas co fos conjugados de PEG in vivo, pueden s
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superados, como se deseribe por D2 (pacrato [0015) v Hegar ssi de nanera obvia al

objcto de ke presenie solicitud. Por Lo tanto, este documento objcto de oposicion a

la luz del documento D1 carcee evidentemente de ALTURA INVENT VA

2.9 En consecuencia v de acuerdo a 1o deserito anteriormente, se deriva gue la solicingd

colombiana 13- 301132 no puede pretender un monopolio por patente oda vz

que o que pretende no cample con dos de Tos tes requisitos necesarios para su

proleceion,

210

| ]

[:-.n

s

=

Que por consiguicnte, respecto a la solicitud pretendida se tiene que:

CARINCIA DI ALTURA INVENTIVA. Scoan la Decision 486 Jdo s

Cotnunidad Andina de Nactones, Acttculo 18, *Se conndennd qne nna
urrencton fiene tel wventivo, st para wna persona del oftets normalimente versada
en i marena donca conespandiente, esa mrencion no liebrese sesedtado ol i se
hibtese denvado de manera evidente del estado de la tdenwea. ™. A Ta lecha e
prioridad, 2 de junio de 2001, a partit del documento D1 un experio en L
materia pucde llegar de manera evidente al uso do dicho enlazadaor lexible
MS o Fmoc parn moditicar ol conjugado de PEG oxintomodulina «Je-
modo i las p:'[m‘Ipnlvs deliciencias de la weenoloria de proteinas Je
pegilacion,  principalmente la pordida de potencias bioloecas v
tumacolégicas en los confugados de PEG i vivo, comoe se doseribe por 112
(pireafo 10015 v MHegar o una composicion que consiste en
oxintomodulina, un polimero de polictilenglicol (PEG polimera) v 0
Huorenilinetoxicarbanilo (Fmod) o ZsulloOluorenthnctoxicarbonile
(INS), sabre [o cual busca proteccion en ¢l capitulo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL Ta Decision 480 de L

CAN consagia en su articulo 14 lo siguiente: “Los paises miembios otorgain
patetes paova las tavenciones, sean de producto o proceduwento, en todos los campuos
de Lt teonologie, stempre que sean nuevgs, weagai wivel renfvo v sean siscoptibles
de aplicacion indusinal” 12 presente solicitud earece de aplicacion Industrial
i ¢[ue como s¢ demoestrad anteriormente, aleunas clivsulas reclaman un
meétodo e tratnnento ¥ OCslOs DO sON zl})lfr:!i)h-s industrialimente [RERIANINE

primero no se obtiene un producto o proceso; v scgunde no o es
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reproducible o repetible o escala industeial, Por 1o anto, ¢l objeto de Ja
presente hwvencian relerido o métodos de tatamiento, no cumple con o
reqqusito de L aplicacion industrial.

2.9 Dudo lo anwiior, es posible deducir que s solicitud v lo reivindicado no es
objeta de patentabilidad pues es contrario a lo que dicts [a Decision 486 de L
Comunidad Andina de Naciones, Articulo [4- “Los Paises Miembios ororgaran
pettentes pevee fas ivencwnes, st de prodiccto o de procedimiento, e todos los cam pos
de L teenologia, stem e guie sean nevas, enpan mvel aventivo v sean susceptibles de

aplicacion mdistnal”". La solictiud pretendida no cumple con dos de tos s
requisitos de patentabilidad.

2,10 Por 1odo o anterior, aieniamente solicito a ustad quie se sina declarar fundada
“AGONISIAS DEL RECIPTOR DU GLUCAGONGLIE L DE ACCION
PROLONGADAY, cuvo alar OPKO BIOLOGICS  LTD.., solicitud

Colombiana que aparecio publicada en o Gaceta de Ta Propiedad Industirial W°

695 el 27 de Junio de 2014,

5 PRULBAN

e co[llurmld:ld GOl ]0 \]ihpuvslo por 1;|.- YO LT s \'[,L!L-nll-s, ﬂull('lln il L:r:[cd lener

comuo procha en este asunto los siguientes:

e DI US2010144017 publicada el 10 de octubre de 2000

e D2 US2000017 1920 publicada ol 3 de agosto de 2000.

4. FUUNDAMENTO Die DERECTTO

Fundamento esta obsenvacion en las normas legrales siguientes:

ity Articulo 45 de La Decision 486 de la Comision del Acuerdo de Cartaserm

il Iin las demas normas concordanies
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3. ANLEXOS

Para los electos cotrespondientes anexo al presente vserito los siguicntes documentos:

I. Poder para actuar en el presenwe
2 Decumento que acredita al representante legal de PROCATDS S.A.
3. Recibo de caja del respectivo pago de tasa.

4. Copras de los documentos:

e 0] UNZ00144617 [mMiL‘elL].l cL 10 de actadve de 2010

o D2 UN2006017 1920 publicada of 3 de agosio de 2000.
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6. NOTIFICACIONES
Para efectos de nodeactones que debe hacer su Degpachao, intormo que mi
representada ¥ Lo suserita recibivemos notilicaciones en la Sceretaria de sy Despacha o
e s olicinas sitwadas en la Carvera 13 Ne 11995, OF, 104 de esia ciudad de Bogota
Senor director,

C\QW@Qq

ELIANATSAURA MORENO BOHORQUIEY

C.CO51'975.664 e Dogota

(PA. 83823 det C8. deta |
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