
MYLAN INST. EXHIBIT 1034 PAGE 1MYLAN INST. EXHIBIT 1034 PAGE 1MYLAN INST. EXHIBIT 1034 PAGE 1

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATIONIntematlonal Bureau
 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

C07K 14/605, A61K 38/26

(21) International Application Number: PCT/DK99/00085

(22) International Filing Date: 25 February 1999 (25.02.99)

(30) Priority Data:
0268/98
0263/98
0508/98

DK
DK
DK

27 February 1998 (27.02.98)
27 February 1998 (27.02.98)
8 April 1998 (08.04.98)

(71) Applicant: NOVO NORDISK A/S [DK/DK]; Novo A116,
DK—2880 Bagsvaerd (DK).

(72) Inventors: KNUDSEN, Liselotte, Bjerre; Valby Langgade
49A, 1. tv., DK—2500 Valby (DK). HUUSFELDT, Per,
Olaf; Applebys Plads 27,5. mf., DK—1411 Copenhagen K
(DK). NIELSEN, Per, Franklin; Dalsn Park 59, DK—3500
Vaerlnse (DK). MADSEN, Kjeld; Nyvestergardsvej 3,
DK—3500 Vaarlese (DK).

(54) Title: N—TERMINALLY MODIFIED GLP—l DERIVATIVES

(57) Abstract

(11) International Publication Number:

(43) International Publication Date:

W0 99/43707

2 September 1999 (02.09.99)

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD,
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK,
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TR, TT, UA, UG, UZ, VN, YU, ZW,
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG,
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE,
SN, TD, TG).

Published

With international search report.

 
The present invention relates to N—terminally modified derivatives of human glucagon—like peptide—1 (GLP—1) and analogues thereof

having a protracted profile of action, as well as the use of such derivatives in pharmaceutical compositions for the treatment of obesity,
insulin dependent or non—insulin dependent diabetes mellitus. The GLP—l derivatives have a lipophilic substituent attached to at least one
amino acid residue and are substituted at the N—terminal end with a substituent comprising an optionally substituted 5— or 6—membered

ring system, e.g. an imidazole. 
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N-TERMINALLY MODIFIED GLP-1 DERIVATIVES

FIELD OF THE INVENTION

The present invention relates to novel derivatives of human glucagon-like peptide-1

(GLP-1) and fragments and analogues thereof having a protracted profile of action and to the

use of such derivatives in pharmaceutical compositions.

BACKGROUND OF THE INVENTION

GLP—1 (Glucacon-Like-Peptide-1) is an important gut hormone with regulatory function in

glucose metabolism and gastrointestinal secretion and metabolism. Human GLP-1 is a 37 amino

acid residue peptide originating from preproglucagon which is synthesised i.a. in the L-cells in the

distal ileum, in the pancreas and in the brain. Processing of preproglucagon to give GLP-1(7-

36)amide, GLP—1(7-37) and GLP-2 occurs mainly in the L-cells.

WO 87/06941 (The General Hospital Corporation) disclose peptide fragments which

comprises GLP-1(7-37) and functional derivatives thereof and to its use as an insulinotropic

agent.

WO 90/11296 (The General Hospital Corporation) disclose peptide fragments which

comprise GLP-1(7-36) and functional derivatives thereof and have an insulinotropic activity which

exceeds the insulinotropic activity of GLP-1(1-36) or GLP-1(1-37) and to their use as

insulinotropic agents.

The amino acid sequence of GLP-1(7—36)amide and GLP-1(7—37) is:

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

His—Ala—Glu—Gly—Thr—Phe—Thr—Ser—Asp—Val—Ser—Ser—Tyr—Leu—Glu—Gly—Gln-

24 25 26 27 28 29 3O 31 32 33 34 35 36 (I)

Ala—Ala—Lys—Glu—Phe—Ile—Ala—Trp—Leu—Val—Lys—Gly—Arg—X

wherein X is NH2 for GLP-1(7—36)amide and X is GIy-OH for GLP-1(7-37).

WO 91/11457 (Buckley et al.) discloses analogues of the active GLP-1 peptides 7-34, 7-

35, 7-36, and 7-37.

WO 98/08871 discloses GLP-1 derivatives in which a lipophilic substituent is attached to

at least one amino acid residue. The lipophilic substituents are in particular long-chain groups

containing 6.9. 12—24 carbon atoms.

EP 0708179-A2 (Eli Lilly & Co.) discloses GLP-1 analogues and derivatives that include

an N-terminal imidazole group and optionally an unbranched Cs-C1o acyl group in attached to the

lysine residue in position 34.

SUBSTlTUTE SHEET (RULE 26)
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it is an object of the present invention to provide improved GLP-1 derivatives.

SUMMARY OF THE INVENTION

In its broadest aspect, the present invention relates to derivatives of GLP-1(7-B) and

5 analogues thereof. The derivatives according to the invention have interesting pharmacological

properties, including a protracted profile of action. The derivatives also are more metabolically

and physically stable, and more soluble.

The GLP-1 derivatives and analogues of the present invention comprise a lipophilic

substituent (optionally via a spacer) attached to at least one amino acid residue and the N-

10 terminal amino acid, i.e., the histidine residue at position 7 is modified. The lipophilic substituent

is in particular a long-chain group of the type described in WO 98/08871 (Novo Nordisk AIS), and

the N-terminal substituent comprises an optionally substituted 5- or 6-membered ring system,

e.g. an imidazole.

Accordingly, the invention relates to a GLP-1 derivative comprising a parent peptide of

15 formula ll

A—HN-GLP-1(8—B)-X (ll)

wherein

R3 R2 0 o

Ai53 Yx/lk or Y>gk or YXCHK
R1 R3 R2 R3 R2

20 wherein R1, R2 and R3 are independently H, lower alkyl having 1 to 6 carbon atoms, optionally

substituted phenyl, NH2, NH-CO-(Iower alkyl), -OH, lower alkoxy having 1 to 6 carbon atoms,

halogen, SOz-(lower alkyl) or CF3, said phenyl is optionally substituted with at least one group

selected from NHZ, -OH, lower alkyl or lower alkoxy having 1-6 carbon atoms, halogen, 802-

(Iower alkyl), NH-CO-(lower alkyl) or CF3, or R1 and R2 may together form a bond;

25 Y is a five or six membered ring system selected from the group consisting of:
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wherein Z is N, O or S, said ring system is optionally substituted with one or more functional

groups selected from the group consisting of NH2, N02, OH, lower alkyl, lower alkoxy, halogen,

CF3 and aryl;

B is an integer in the range of 35-45; and

X is —OH, —NH2, or a C1_E5 alkyl amide or C1_6 dialkyl amide group;

or an analogue thereof;

said GLP—‘I derivative or analogue comprising a lipophilic substituent attached to at least one

amino acid residue thereof.

In particular, the invention relates to GLP-1 derivatives of formula II

A—HN-GLP—1(8-B)-X (I I)

wherein

R3 R2 0 o

Ais: Y“ or Y>(U\ or Y><CH2\
R1 R3 R2 R3 R2

wherein R‘, R2 and R3 are independently H, lower alkyl, optionally substituted phenyl, NHZ, NH-

CO-(lower alkyl), -OH, lower alkoxy, halogen, SOz—(lower alkyl) or CF3, wherein said phenyl is

optionally substituted with at least one group selected from NHZ, -OH, lower alkyl or lower alkoxy
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