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GlysAsp36 Arg26
' 

3 4 Lys37 -(GAB-GHex) GLP-1(7-37); 
Glys Asp37 Arg26• 

34Lys3 s -(GAB-GHex) GLP-1(7-38); 
Glys Asp3s Arg26

' 
3 4 Lys39 -(GAB-GHex) GLP-1(7-39); 

Gly8 Asp35Ar&26
• 

34Lics36-(GAB-GHex) GLP-1(7-36); 
Glys Asp35 Arg26

• 
34Lys 6 -fGAB-GHex) GLP-1(7-36)amide; 

Glys Asp36 Arg2 6
' 

3 4 Lys37 -(GAB-GHex) GLP-1(7-37); 
Gly8 As£_37 Ar&2 6

: 
34Lys38 -(GAB-GHex) GLP-1(7-38); 

Gly8Asp,sArg26
' ,

4 Lys,9 -{GAB-GHex) GLP-1(7-39); 
Gly8 Asp35 Ar~6

• 
34Lics36 -(GAB-GHex) GLP-1(7-36); 

Gly8 Asp35 Arg , 3 4Lys 6 1GAB-GHex) GLP-1(7-36)amide; 
Gly8 Asp36Arg26

• 
34Lys 7-(GAB-GHex) GLP-1(7-37); 

GI ys Asp37 Arg26
• 

34Lys3 8
-( GAB-GHex) G LP-1(7-38); 

Gly8 Asp38Arg26
• 

34Lys39-(GAB-GHex) GLP-1(7-39); 
Va18 Glu35 Ar~26

• 
34L);s36-(GAB-GHex) GLP-1(7-36); 

Val8 Glu35 Arg"6
• 

34Lys 6-(GAB-GHex) GLP-1(7-36)amide; 
Va18 Glu36 Arg26

• 
34Lys37-(GAB-GHex) GLP-1(7-37); 

Vai8 Glu3 7 Art6
• 

34Lvs38 -(GAB-GHex) GLP-1(7-38); 
Va18 Glu38Arg 6

• 
34Lys19-(GAB-GHex) GLP-1(7-39); 

Vais Asp35 Art0 • 
34Lvs~0 -(GAB-GHex) GLP-1(7-36); 

Val8 Asp35 Arg'6• 
3 4Lys16-{GAB-GHex) GLP-1(7-36)amide; 

Vais Asp3 6 Arg26 • 
34Lys~7 -(GAB-GHex) GLP-1(7-37); 

Vais Asp37 Arg26• 
34Lys38-(GAB-GHex) GLP-1(7-38); 

Va18 Asp38Arg26
• 

34Lys39-(GAB-GHex) GLP-1(7-39); 
Vais Asp35 Arg26 • 

34Lys36-(GAB-GHex) GLP-1(7-36); 
Vais Asp35 Arg26

• 
34Lys36 -(GAB-GHex) GLP-1(7-36)amide; 

Va18 Asp3 6 Arg26
• 

34Lys37 -(GAB-GHex) GLP-1(7-37); 
Vais Asp37 Arg26 • 

34Lys38-(GAB-GHex) GLP-1(7-38); 
Val8 Asp38 Arg26

' 
3 4Lys39 -(GAB-GHex) GLP-1(7-39); 

Ser8 Glu35 Arg26• 
3 4 Lys36-(GAB-GHex) GLP-1(7-36); 

Ser8 Glu35 Arg26
' 

34Lys36-(GAB-GHex) GLP-1(7-36)amide; 
Ser8 Glu3 6 Arg26

' 
3 4 Lys37-(GAB-GHex) GLP-1(7-37); 

Ser8 Glu3 7 Arg26
• 

34Lys3 s-(GAB-GHex) GLP-1(7-38); 
Ser8 Glu3 8 Arg26

' 
34Lys39 -(GAB-GHex) GLP-1(7-39); 

Ser8 Glu35 Arf6
' 

3 4 Lys36-(GAB-GHex) GLP-1(7-36); 
Ser8Glu35 Arg-6

• 
34Lys36-(GAB-GHex) GLP-1(7-36)amide; 

SersGlu3 6Arg26
' 

34Lys37 -(GAB-GHex) GLP-1(7-37); 
Ser8 Glu37 Arf6

• 
34Lys3 s-(GAB-GHex) GLP-1(7-38); 

Ser8Glu38 Arg-6
• 

34Lys39 -f GAB-GHex) GLP-1(7-39); 
Sers Asp35 Arg26

• 
34Lys36-(GAB-GHex) GLP-1(7-36); 

Ser8 Asp35 Arg26
• 

34Lys36
-( GAB-GHex) GLP-1(7-36)amide; 

Sers Asp36 Arg2 6
• 

34Lys37 -(GAB-GHex) GLP-1(7-37); 
Sers Asp37 Arg26

• 
34Lys38-(GAB-GHex) GLP-1(7-38); 

SersAsp3 sArg26• 
34Lys39-(GAB-GHex) GLP-1(7-39); 

Sers Asp3 5 Arg26 • 
34Lys36-(GAB-GHex) GLP-1(7-36); 

Ser8 Asp35 Arg26
• 

34Lys36 -(GAB-GHex) GLP-1(7-36)amide; 
Sers Asp36 Arg26

• 
34Lys3 7 -(GAB-GHex) GLP-1(7-37); 

Ser8 Asp37 Arg20
• 

34Lys38-(GAB-GHex) GLP-1(7-38); 
Ser8 Asp38 Arg26• 

34Lys39-(GAB-GHex) GLP-1(7-39); 
Thr8 Glu35 Arg26

· 
34Lys36-(GAB-G Hex) GLP-1(7-36); 

Tor8Glu35 Arg26• 
34Lys36-(GAB-GHex) GLP-1(7-36)amide; 

Thr8 Glu36 Arg26
' 

3 4 Lys37 -(GAB-GHex) GLP-1(7-37); 
Thr8 Glu37 Arg26

· 
34Lys38-(GAB-G Hex) GLP-1(7-38); 

Thr8 Glu38 Arg20 • 
34Lys39-(GAB-GHex) GLP- 1(7-39); 

Thr8 Glu35 Arg26
' 

34Lys36-(GAB-GHex) GLP-1(7-36); 
Tor8Glu35 Arg26• 

34Lys36-(GAB-GHex) GLP-1(7-36)amide; 
ThrsGlu36 Arg26

' 
34Lys37 -(GAB-GHex) GLP- 1(7-37); 

Tbr8 Glu37 Ar~26
' 

34Lls38-(GAB-G Hex) GLP-1(7-38); 
Tor8Glu38Arg-6

• 
34Lys 9 -(GAB-GHex) GLP-1(7-39); 

Thr8 Asp35Arg26
' 

34Lys36-(GAB-GHex) GLP-1(7-36); 
Tor8 Asp35 Arg26

• 
34Lys36-( GAB-GHex) GLP-1(7-36)amide; 

Tbr8 Asp36 Arg26
• 

3 4 Lys37 -(GAB-GHex) GLP-1(7-37); 
Tbr8 Asp37 Arg26

' 
3 4 Lys3 8 -(GAB-GHex) GLP-1(7-38); 

Tbr8 Asp38Arg26
• 

3 4 Lys39 -(GAB-GHex) GLP-1(7-39); 
Thr8 Asp3 5 Arg26

• 
3 4 Lys36-(GAB-GHex) GLP-1(7-36); 

Tbr8 Asp35 Arg26
• 

34Lys36 -(GAB-GHex) GLP-1(7-36)amide; 
Tbr8 Asp36 Arg26

• 
3 4 Lys3 7 -(GAB-G Hex) GLP-1(7-37); 

Thr8 Asp37 Arg26
• 

3 4 Lys38-(GAB-GHex) GLP-1(7-38); 
Tor8 Asp38 Arg26

• 
34Lys39 -(GAB-GHex) GLP-1(7-39); 

116 
Arg26

' 
34Lys1s-(GAB-GHex) GLP-1(7-3~; Arg26

' 
3 ''Lys18

-

(GAB-GHex) GLP-1(7-36)amide; Arg2 , 
3 4Lys1s-(GAB

GHex) GLP-1(7-37); Arg26
' 

3 4Lvs1s-(GAB-GHex) GLP-1 
(7-38); Gly8Asp19Arg26

• 
34LJs18 -(GAB-GHex) GLP-1(7-

5 36); Gly8Asp17An226
' 

34Lys1 -(GAB-GHex) GLP-1(7-36); 
Gly8 Asp19 Arg26

• 
3'a'Lys18-(GAB-GHex) GLP-1(7-36)amide; 

Glys Asp17 Arg26
• 

34Lys1s _( GAB-GHex) GLP-1(7-36)amide; 
Glys Asp1 9 Arg26

' 
3 4 Lys~s-(GAB-GHex) GLP-1(7-37); 

Gly8 Asp19 Arg26
• 

34Lvs1s-(GAB-GHex) GLP-1(7-38); 
Glys A5P17 Arg'i6

, 
34Lysis-( GAB-GHex) GLP-1(7-38); 

10 Arg26
• :l

4 Lys23-(GAB-GHex) GLP-1(7-3~; Arg2 6
• 

34Lys23
-

(GAB-GHex) GLP-1(7-36}amide; Arg2
, 

34Lys2 3 -(GAB
GHex) GLP-1(7-37); Arg26

• 
34Lys23-(GAB-GHex) GLP-1 

(7-38); 
Gly8 Asp19 Arg26

• 
34Lys23-(GAB-GHex) GLP-1(7-36); 

15 Gly8Asp1 7Ar&26
, 

34LJs23-(GAB-GHex) GLP-1(7-36); 
G!y8 A5p19 Arg"6

• 
34Lys 3 -(GAB-GHex) GLP-1(7-36)amide; 

Glys Asp17 Arg26, 34Lys2 3-~GAB-GHex) GLP-1(7-36)amide; 
Gly8 Asp19 Arg20

• 
34Lys 3-(GAB-GHex) GLP-1(7-37); 

Gly8Asp19 Ari26
• 

34Lys2 3-(GAB-GHex) GLP-1(7-38); 
20 Glys Asp17 Arg"6• 

34Lys~3 -(GAB-GHex) GLP-1(7-38); 
Arg26• 

34Lys27-(GAB-GHex) GLP-1(7-36); Arg26• 
3 4Lys27

-

(GAB-GHex) GLP-1(7-36)amide; Arg26
• 

3 4Lys27 -(GAB
GHex) GLP-1(7-37); Arg26• 

34Lys2 7 -(GAB-GHex) GLP-1 
(7-38); Gly8Asp19Arg26

' 
34Lys27-(GAB-GHex) GLP-1(7-

25 36); Gly8 Asp17 Arg26
• 

34Lys27 -(GAB-GHex) GLP-1(7-36); 
Glys A5p19 Arg26• 

34Lys27 -(GAB-GHex) GLP-1(7-36)amide; 
Gly8 Asp17 Arg26

• 
34Lys27 -(GAB-GHex) GLP-1(7-36)amide; 

Glys Asp19 Arg26• 
3 4 Lys2 7 -(GAB-GHex) GLP-1(7-37); 

Gly8 Asp19 Arg26
' 

3 4 Lys2 7 -(GAB-GHex) GLP-1(7-38); 
30 Gly8 Asp17 Arg26

' 
34Lys27 -(GAB-GHex) GLP-1(7-38); 

Arg26
• 

34Lys1s-(GAB-GHex) GLP-1(7-36); Arg2 6
• 

34Lys18
-

(GAB-GHex) GLP-1(7-36)amide; Arg26
' 

34Lys18-(GAB
GHex) GLP-1(7-37); Arg26

' 
34Lys18-(GAB-GHex) GLP-1 

(7-38); 
35 Vais Asp19 Arg26

' 
3 4 Lys1s-(GAB-GHex) GLP-1(7-36) ; 

Val18 Asp17 Arg2 6
• 

34Lys1s -(GAB-GHex) GLP-1(7-36); 
Vai8 Asp19 Arg26

• 
34Lys18-(GAB-GHex) GLP-1(7-36)amide; 

Va!8 Asp17 Arg26
• 

34Lys18-(GAB-GHex) GLP-1(7-36)amide; 
ValsAsp19Arg26

• 
34Lys1 s-(GAB-GHex) GLP-1(7-37); 

40 Va18 Asp19 Arg26, 
34Lys1s-(GAB-GHex) GLP-1(7-38); 

Vai8Asp17 Arg26
' 

34Lys18-(GAB-GHex) GLP-1(7-38); 
Arg26

• 
34Lys23-(GAB-GHex) GLP-1(7-36); Arg2 6

• 
34Lys23-

(GAB-GHex) GLP-1(7-36)amide; Arg20
• 

3 4Lys23-(GAB
GHex) GLP-1(7-37); Arg26

• 
34Lys23-(GAB-GHex) GLP-1 

45 (7-38); 
Va18 Asp19 Arg20

• 
34Lys23-(GAB-GHex) GLP-1(7-36); 

Val8 Asp17 Arg26• 
34Lys23-(GAB-GHex) GLP-1(7-36); 

Vais Asp19 Arg26
• 

34Lys23-(GAB-GHex) GLP-1(7-36)amide; 
Val8 A-;p17 Arg20• 

34Lys23-(GAB-GHex) GLP-1(7-36)amide; 
so Vais Asp19 Arg26

' 
3 4 Lys23-(GAB-GHex) GLP-1(7-37); 

Vais Asp19 Arg26• 
3 4 Lys23-(GAB-GHex) GLP-1(7-38); 

Val8Asp17 Arg20• 
34Lys23-(GAB-GHex) GLP-1(7-38); 

Arg26
' 

34Lys27-(GAB-GHex) GLP-1(7-36); Arg26
' 

34Lys27
-

(GAB-GHex) GLP-1(7-36)amide; Arg26
• 

3 4Lys27 -(GAB-
ss GHex) GLP-1(7-37); Arg26

' 
3 4Lys27-(GAB-GHex) GLP-1 

(7-38); 
Vais A-;p19 Arg26

' 
34Lys27 -(GAB-GHex) GLP-1(7-36); 

Vais Asp17 Arg26
' 

3 4 Lys27 -(GAB-GHex) GLP-1(7-36); 
Val8Asp19 Arg26

• 
34Lys27-(GAB-GHex) GLP-1(7-36)amide; 

60 Val8 Asp17 Arg26
• 

34Lys27 -(GAB-GHex) GLP-1(7-36)amide; 
Vais Asp19 Arg26

' 
3 4 Lys27-(GAB-GHex) GLP-1(7-37) ; 

Vais A-;p19 Aro26
• 

34L,r2 '-(GAB-GHex) GLP-1(7-38); 
Val8Asp17Arl 6

• 
34Lys-7-(GAB-GHex) GLP-30 1(7-38); 

Arg26
• 

34Lys18-(GAB-GHex) GLP-1(7-3~; Arg26
• 

3 4Lys18
-

65 (GAB-GHex) GLP-1(7-36)amide; Arg2
, 

34Lys18-(GAB
GHex) GLP-1(7-37); Arg26

• 
34Lys1s-(GAB-GHex) GLP-1 

(7-38); 
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Ser8Asp19Arg26' 34Lys18-(GAB-GHex) GLP-1(7-36); 1(7-37); Arg26' 34Lys36-(GAB-GOct) GLP-1(7-37); 
Ser8Asp17Arg26· 34Lys18-(GAB-G Hex) GLP-1(7-36); Arg26Lys34-(GAB-G0ct) GLP-1(7-38); Arg34Lys26-(GAB-
Ser8 Asp19 Arg26' 34Lys18 -(GAB-GHex) GLP-1(7-36)amide; GOct) GLP-1(7-38); Arg26' 34Lys38 

-( GAB-GOct) GLP-1(7-
Ser8 Asp17 Arg26' 3''Lys18-(GAB-GHex) GLP-1(7-36)amide; 38); Arg26Lys34-(GAB-GOct) GLP-1(7-39); Arg34Lys26-
Sers Asp19 Arg26· 34Lys18-(GAB-G Hex) GLP-1(7-37); s (GAB-GOct) GLP-1(7-39); Arg26· 34Lys39-(GAB-G0ct) 
Ser8 Asp19 Arg26' 34Lys18-(GAB-GHex) GLP-1(7-38); GLP-1(7-39); 
Ser8Asp19Arg26' 34Lys18-(GAB-GHex) GLP-1(7-38); G ly 8 Arg 26 Lys 3 • -(GAB -G Oct) G LP-1(7-36); 
Arg26· 34Lys23-(GAB-GHex) GLP-1(7-36); Arg26· 34Lys23- Giy8Arg34Lys26-(GAB-GOct) GLP-1(7-36); Gly8Arg26· 
(GAB-GHex) GLP-1(7-36)amide; Arg26· 34Lys23-(GAB- 34Lys36-(GAB-GOct) GLP-1(7-36); Gly 8 Arg26Lys34-
GHex) GLP-1(7-37); Arg26• 34Lys23-(GAB-GHex) GLP-1 10 (GAB-GOct) GLP-1(7-36)amide; Gly8Arg34Lys26-(GAB-
(7-38); GOct) GLP-1(7-36)amide; Gly8Arg26· 34Lys36-(GAB-
Ser8Asp19Arg26' 34Lys23-(GAB-G Hex) GLP-1(7-36); GOct) GLP-1(7-36)amide; Gly8Arg26Lys34-(GAB-GOct) 
Sers Asp17 Art6

• 
34Lys23 -(GAB-G Hex) GLP-1(7-36); GLP-1(7-37); Gly8 Art4Lys26-(GAB-G0 ct) GLP-1(7-37); 

Ser8Asp19Arg-6· 34Lys23-(GAB-GHex) GLP-1(7-36)amide; Gly8 Arg26· 34Lys 6-(GAB- GOct) GLP-1(7-37); 
Ser8 A51>17 Arg26

• 
34Lys23-(GAB-GHex) GLP-1(7-36)amide; 15 G ly 8 Arg26 Lys 3 4 -( GAB -G Oct) G LP- 1(7-38) ; 

Sers Asp19 Arg26· 34Lys23-(GAB-GHex) GLP-1(7-37); Gly8 Arg34Lys26-(GAB-GOct) GLP-1(7-38); Gly8Arg26· 
Sers Asp19 Arg26• 34Lys23 -(GAB-GHex) GLP-1(7-38); 34Lys38-(GAB-GOct) GLP-1(7-38); Gly8 Arg26Lys34-
Ser8 A51>17 Arg26

• 
34Lys23-(GAB-GHex) GLP-1(7-38); (GAB-GOct) GLP-1(7-39); Gly8 Arg34Lys26-(GAB-G0ct) 

Arg26· 34Lys27(GAB-GHex) GLP-1(7-36); Arg26· 34Lys27- GLP-1(7-39); Gly8Arg26· 34Lys39-(GAB-GOct) GLP-1(7-
(GAB-GHex) GLP-1(7-36)amide; Arg26• 34Lys27-(GAB- 20 39); 
GHex) GLP-1(7-37); Arg26• 34Lys27-(GAB-GHex) GLP-1 Va 18 Arg26 Lys 34 -( G AB-G Oc t) G L P-1 (7-36); 
(7-38); Val8Arg34Lys26-(GAB-GOct) GLP-1(7-36); Val8 Arg26

• 

Sers Asp19 Arg26• 34Lys27-(GAB-GHex) GLP-1(7-36); 34Lys36-(GAB-G0 ct) GLP-1(7-36); ValsArg26Lys34-(GAB-
Ser8 Asp17 Arg26' 34Lys27-(GAB-GHex) GLP-1(7-36); GOct) GLP-1(7-36)amide; Val8Arg34 Lys26-(GAB-GOct) 
Sers Asp19 Arg26· 34Lys27 -(GAB-GHex) GLP-1(7-36)amide; 25 GLP-1(7-36)amide; Vais Arg26• 

34Lys36-(GAB-GOct) GLP-
Ser8 Asp17 Arg26• 34Lys27 -(GAB-GHex) GLP-1(7-36)amide; 1(7-36)amide; Vais Arg26Lys34-(GAB-G0ct) GLP-1(7-37); 
Ser8 Asp19 Arg26' 34Lys27-(GAB-GHex) GLP-1(7-37); Vais Arg34 Lys26-(GAB-GOct) GLP-1(7-37); Vais Arg26' 
Sers Asp19 Arg26· 34Lys27-(GAB-GHex) GLP-1(7-38); 34Lys36-(GAB-G0ct) GLP-1(7-37); ValsArg26Lys34-(GAB-
Ser8Asp17Arg26' 34Lys27-(GAB-GHex) GLP-1(7-38); GOct) GLP-1(7-38); Val8Arg34Lys26-(GAB-G0ct) GLP-1 
Arg26' 34Lys18-(GAB-GHex) GLP-1(7-36); Arg26' 34Lys18- 30 (7-38); Val8Arg26' 34Lys38-(GAB-G0ct) GLP-1(7-38); 
(GAB-GHex) GLP-1(7-36)amide; Arg26· 34Lys18-(GAB- Va 18 Arg26 Lys 34 - ( G AB-G Oct) G L P-1 (7-39) ; 
GHex) GLP-1(7-37); Arg26' 34Lys18-(GAB-GHex) GLP-1 Val8Arg34Lys26-(GAB-G0ct) GLP-1(7-39); Val8Arg26' 
(7-38); 34Lys39-(GAB-G0ct) GLP-1(7-39); Ser8Arg26Lys34-(GAB-
Tbrs Asp19 Arg26· 34Lys1s -(GAB-GHex) GLP-1(7-36); GOct) GLP-1(7-36); Sers Arg34Lys26-(GAB-G0ct) GLP-1 
Tbr8 Asp17 Arg26' 34Lys18-(GAB-GHex) GLP-1(7-36); 35 (7-36); Ser8 Arg26' 34Lys36-(GAB-G0ct) GLP-1(7-36); 
Tbr8 Asp19 Arg26

• 
34Lys1s·(GAB-GHex) GLP-1(7-36)amide; Sers Arg26Lys34-(GAB-G0ct) GLP-1(7-36)amide; 

Tors Asp17 Arg26
• 

34Lys18-(GAB-GHex) GLP-1(7-36)amide; Ser8 Arg34Ll,s26 -(GAB-G0ct) GLP-1(7-36)amide; 
TbrsAsp19Arg26' 34Lys18-(GAB-GHex) GLP-1(7-37); Ser8Arg26' 4Lys36-(GAB-G0ct) GLP-1(7-36)amide; 
Tbrs Asp19 Ar~6· 34Lys1s·(GAB-GHex) GLP-1(7-38); Se rs Arg 26 Lys 3 4 -(GAB-GO ct) G L P-1(7-37); 
Tur8 Asp17 Arg , 34Lys1s-(GAB-GHex) GLP-1(7-38); 40 Sers Arg34Lys26-(GAB-GOct) GLP-1(7-37); Sers Arg26· 
Arg26

• 
34Lys23-(GAB-GHex) GLP-1(7-36); Arg26' 34Lys23- 34Lys36-(GAB-G0ct) GLP-1(7-37); Ser8Arg26Lys34(GAB-

(GAB-GHex) GLP-1(7-36)amide; Arg26· 34Lys23-(GAB- GOct) GLP-1(7-38); Ser8Arg34Lys26-(GAB-GOct) GLP-1 
GHex) GLP-1(7-37); Arg26

• 
34Lys23-(GAB-GHex) GLP-1 (7-38); Sers Arg26• 34Lys38 -(GAB-GOct) GLP-1(7-38); 

(7-38); Ser8Arg26 Lys 34-(GAB-G0ct) GLP-1(7-39); 
Thrs Asp19 Arg26· 34Lys23-(GAB-GHex) GLP-1(7-36); 45 Sers Arg34Lys26-(GAB-GOct) GLP-1(7-39); Sers Arg26· 
Thr8 Asp17 Arg26• 34Lys23 -(GAB-GHex) GLP-1(7-36); 34Lys39-(GAB-GOct) GLP-1(7-39); 
Tur8 Asp19 Arg26• 34Lys23-(GAB-GHex) GLP-1(7-36)amide; Th r 8 Arg 26 Ly s 3 4 -(GAB -GO ct) G L P-1(7-36); 
Tors Asp17Arg26 • 

34Lys23-(GAB-GHex) GLP-1(7-36)amide; Thrs Arg34Lys26-(GAB-GOct) GLP-1(7-36); T hrs Arg26• 

Tbr8 Asp19 Arg26• 34Lys23-(GAB-GHex) GLP-1(7-37); 34Lys36-(GAB-G0 ct) GLP-1(7-36); Tbr8Arg26Lys34-(GAB-
Tbr8 Asp19 Arg26' 34 Lys23-(GAB-GHex) GLP-1(7-38); 50 GOct) GLP-1(7-36)amide; Thr8 Arg34Lys26-(GAB-GOct) 
Tors Asp17 Arg26 • 

34Lys23 -(GAB-GHex) GLP-1(7-38); GLP-1(7-36)amide; Thrs Arg26 • 
34Lys36-(GAB-GOct) GLP-

Arg26• 34 Lys27-(GAB-GHex) GLP-1(7-36); Arg26• 34Lys27- 1(7-36)amide; Tbr8Arg26 Lys34-(GAB-GOct) GLP-1(7-37); 
( GAB-GHex) GLP-1(7-36)amide; Arg26' 34Lys27 -(GAB- Thr8 Arg34Lys26 -( GAB-GOct) GLP-1(7-37); T br8 Arg26' 
GHex) GLP-1(7-37); Arg26• 

34Lys27 -( GAB-GHex) GLP-1 34Lys36 -(GAB-GOct) GLP-1(7-37); Tbr8 Arg26Lys34-( GAB-
(7-38); Thr8 Asp19 Arg26' 34Lys27 -(GAB-GHex) GLP-1(7- 55 GOct) GLP-1(7-38); Tbr8 Arg34Lys2 6-(GAB-GOct) GLP-1 
36); Tor8 Aspn Arg26' 34Lys27 -(GAB-GHex) GLP-1(7-36); (7-38); Thr8 Arg26' 34Lys38-(GAB-G0ct) GLP-1(7-38); 
Tbr8 Asp19 Arg26

• 
34Lys27-(GAB-GHex) GLP-1(7-36)amide; Tb rs Arg 26 Ly s 3 4 - (GAB -GO c t ) G LP - 1(7- 39); 

Thr8 Asp17
&

1 
Ar

826
' 

34Lys27-(GAB-GHex) GLP-1(7-36) Tbr8 Arg34Lys26-(GAB-GOct) GLP-1(7-39); Tbr8 Arg26' 
amide; Tbr8Asp19Arg26· 34Lys27-(GAB-GHex) GLP-1(7- 34Lys39-(GAB-G0ct) GLP-1(7-39); 
37); Tors Asp19 Arg26· 34Lys27 -(GAB-GHex) GLP-1(7-38); 60 Gly8Glu35 Arg26· 34Lys36 -(GAB-GOct) GLP-1(7-36); 
Tbr8 Asp17 Arg26

' 
3 4Lys27-(GAB-GHex) GLP-1(7-38); Gly8Glu35 Arg;-6' 34Lys3 6-(GAB-G0ct) GLP-1(7-36)amide; 

Arg26Lys34-(GAB-G0ct) GLP-1(7-36); Arg34Lys26-(GAB- Gly8Glu36Arg26· 34Lys37-(GAB-G0ct) GLP-1(7-37); 
GOct) GLP-1(7-36); Arg26· 34Lys36-(GAB-GOct) GLP-1(7- Gly8Glu37 Arg26· 34Lys38-(GAB-GOct) GLP-1(7-38); 
36); Arg26Lys34 -(GAB-G0ct) GLP- 1(7-36)amide; Gly8Glu38Arg26' 34Lys39-(GAB-G0ct) GLP-1(7-39); 
Arg34Lys26-(GAB-G0ct) GLP-1(7-36)amide; Arg26' 65 Gly8Glu35 Arg26 34Lys36-(GAB-G0ct) GLP-1(7-36); 
34Lys36-(GAB-GOct) GLP-1(7-36)amide; Arg26 Lys34- Gly8 Glu35 Arg;-6

• 
3 4Lys36-(GAB-GOct) GLP-1(7-36)amide; 

(GAB-GOct) GLP-1(7-37); Arg34Lys26-(GAB-G0ct) GLP- GJy8GJu36Arg26• 34Lys37-(GAB-G0 ct) GLP-1(7-37); 
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Gly8 Glu37 Arg26
' 

34Lys3 8 -(GAB-GOct) GLP-1(7-38); 
Gly8 Glu3 8 Arg2 6 • 

34Lys3 9 -(GAB-GOct) GLP-1(7-39); 
Gly8 A-;p3 5 Arg26

• 
3 4 Lys3 6 -(GAB-GOct) GLP-1(7-36); 

Gly8 Asp35 Arg26
• 

34 Lys36 -(GAB-GOct) GLP-1(7-36)amide; 
Gly8 A-;p3 6 Arg26• 

34Lys37-(GAB-GOct) GLP-1(7-37); 
Gly8 A-;p37 Arg26

• 
3 4 Lys3 8 -(GAB-GOct) GLP-1(7-38); 

Gly8 A-;p3 8 Arg2 6
' 

34Lys3 9 -(GAB-GOct) GLP-1(7-39); 
Giy8 A-;p35 Arg26

• 
34 Lys36-(GAB-GOct) GLP-1(7-36); 

Gly8 Asp35 Arg26
• 

34Lys36 -(GAB-GOct) GLP-1(7-36)arnide; 
Gly8A-;p36Arg26

• 
34 Lys37-(GAB-GOct) GLP-1(7-37); 

Gly8A-;p37 Arg26
• 

34 Lys38-(GAB-GOct) GLP-1(7-38); 
Gly8 Asp38 Arg26

• 
34Lys39 -(GAB-GOct) GLP-1(7-39); 

Vai8Glu35 Art 6
' 

3 4 Lys36-(GAB-G Oct) GLP-1(7-36); 
VaJ8GJu35 Arg-6

• 
34Lys36-(GAB-GOct) GLP-1(7-36)arnide; 

ValsGlu36 Arg26
• 

34 Lys37-(GAB-GOct) GLP-1(7-37); 
ValsGJu37 Arg26• 

34 Lys38-(GAB-GOct) GLP-1(7-38); 
ValsGJu38 Arg2 6• 

34Lys3 9 -(GAB-GOct) GLP-1(7-39); 
ValsGlu35 Arg26

• 
34 Lys36-(GAB-GOct) GLP-1(7-36); 

VaJ8GJu35 Arg2 6
• 

34Lys36-(GAB-GOct) GLP-1(7-36)amide; 
VaJ8 GJu36 Arg2 6

• 
34 Lys37-(GAB-GOct) GLP-1(7-37); 

ValsGJu37 Arg2 6• 
34Lys38-(GAB-GOct) GLP-1(7-38); 

VaJ8 GJu38Arg26
• 

34Lys39-(GAB-GOct) GLP-1(7-39); 
Val8A-;p35 Arg26• 

34Lys36-(GAB-GOct) GLP-1(7-36); 
VaJ8 Asp35 Arg26

• 
34Lys36 -(GAB-GOct) GLP-1(7-36)amide; 

Vais Asp3 6 Arg26• 
34Lys37 

-( GAB-GOct) GLP-1(7-37); 
Val8 Asp37 Arg26• 

34 Lys38-( GAB-GOct) GLP-1(7-38); 
Val8 Asp38 Arg26

' 
34 Lys39 -(GAB-GOct) GLP-1(7-39); 

Vais Asp35 Arg26• 
34Lys3 6 -( GAB-GOct) GLP-1(7-36); 

Vais A-;p35 Arg2 6
• 

34Lys36-(GAB-GOct) GLP-1(7-36)amide; 
Val8 Asp3 6Arg26

' 
34 Lys37-(GAB-GOct) GLP-1(7-37); 

Vais Asp37 Arg26
• 

34 Lys38
-( GAB-GOct) GLP-1(7-38); 

Vais A-;p38 Arg2 6
' 

3 4Lys3 9 -(GAB-GOct) GLP-1(7-39); 
Ser8 Glu35Arg26

' 
34Lys36-(GAB-GOct) GLP-1(7-36); 

Ser8Glu35 Arg2 6
• 

34Lys36 -(GAB-GOct) GLP-1(7-36)amide; 
Ser8 Glu36 Arg2 6

' 
34Lys37 

-( GAB-GOct) GLP-1(7-3 7); 
Ser8 Giu37 Arg26

• 
34 Lys38-(GAB-GOct) GLP-1(7-38); 

Ser8 Giu3 8 Arg26
• 

34 Lys39 
-( GAB-GOct) GLP-1(7-39); 

Ser8 Glu35 Arg26
• 

34 Lys36-(GAB-GOct) GLP-1(7-36); 
Ser8Glu35 Arg2 6

• 
34Lys36-(GAB-GOct) GLP-1(7-36)amide; 

Ser8 GJu3 6 Arg2 6
• 

34 Lys37-(GAB-GOct) GLP-1(7-37); 
SersGlu37 Arg2 6

• 
34Lys38-(GAB-GOct) GLP-1(7-38); 

Ser8GJu38Arg2 6
• 

34Lys39-(GAB-GOct) GLP-1(7-39); 
Ser8 Asp35 Arg26

• 
34Lys36-(GAB-GOct) GLP-1(7-36); 

Ser8 Asp35 Arg26
• 

34Lys36 -(GAB-GOct) GLP-1(7-36)arnide; 
Ser8 Asp36 Arg26

• 
34 Lys37 

-( GAB-GOct) GLP-1(7-37); 
Ser8 Asp37 Arg26

• 
34 Lys38 

-( GAB-GOct) GLP-1(7-38); 
Sers Asp38 Arg26• 

34 Lys39 -(GAB-GOct) GLP-1(7-39); 
Sers Asp35 Arg26• 

34Lys3 6 -( GAB-GOct) GLP-1(7-36); 
Ser:8 Asp35 Arg26• 

34Lys36-(GAB-GOct) GLP-1(7-36)amide; 
Ser8 Asp3 6 Arg2 6

' 
34 Lys37 -(GAB-GOct) GLP-1(7-37); 

Sers Asp37 Arg26• 
34Lys3s -( GAB-GOct) GLP-1(7-38); 

Ser:8 Asp38 Arg26• 
34Lys39 -(GAB-GOct) GLP-1(7-39); 

Thr8 Glu3 5 Arg26
' 

34 Lys3 6 -(GAB-GOct) GLP-1(7-36); 
Tor8Giu35 Arg26• 

34Lys36 -(GAB-GOct) GLP-1(7-36)amide; 
Thr8 Giu3 6 Arg26

' 
34Lys37 -(GAB-GOct) GLP-1(7-37); 

Tbr8 Glu 37 Arg26
' 

34Lys3 8 
-( GAB-GOct) GLP-1(7-38); 

Tbr8 Glu 38 Arg26
• 

34 Lys39 
-( GAB-GOct) GLP-1(7-39); 

Thr8 Giu35 Arg26
' 

34Lys3 6 -(GAB-GOct) GLP-1(7-36); 
Tor8Giu35 Arg26• 

34Lys36-(GAB-GOct) GLP-1(7-36)amide; 
Tbr8 Glu 3 6 Arg26

• 
34 Ly/l7 

-( GAB-GOct) GLP-1(7-37); 
Tbr8 Glu 37 Arg26

' 
34Lys38 -(GAB-GOct) GLP-1(7-38); 

Tor8Glu38Ara26
• 

34Lys39-(GAB-GOct) GLP-1(7-39); 
Tor8Asp35Arg2 6

• 
34Lys36-(GAB-GOct) GLP-1(7-36); 

Tbr8 Asp35 Arg26
• 

34Lys36 -(GAB-GOct) GLP-1(7-36)arnide; 
Thr8 Asp36 Arg26

• 
34 Lys37-(GAB-GOct) GLP-1(7-37); 

Thr8 Asp37 Arg26
• 

3 4 Lys38-(GAB-GOct) GLP-1(7-38); 
Tbrs Asp38 Arg26

' 
34Lys39 -(GAB-GOct) GLP-1(7-39); 

120 
Thr8 Asp35 Arg2 6

' 
3 4 Lys36-(GAB-GOct) GLP-1(7-36); 

Tor8 Asp35 Arg26• 
34Lys36-(GAB-GOct) GLP-t(7-36)amide; 

Thr8 Asp3 6 Arg2 6
' 

3 4 Lys3 7 -(GAB-GOct) GLP-1(7-37); 
Thr8 Asp37 Arg2 6

' 
3 4 Lys38 -(GAB-GOct) GLP-1(7-38); 

s Tor8 Asp38 Arg26• 
34Lys39 -( GAB-GOct) GLP-1(7-39); Argzo. 

34Lys18 -(GAB-GOct) GLP-1(7-36); Arg26
' 

34Lys18-(GAB
GOct) GLP-1(7-36)arnide; Arg26

' 
3 4Lys1 8 -(GAB-GOct) 

GLP-1(7-37); Arg26
• 

34Lys18-(GAB-GOct) GLP-1(7-38); 
GJy8 Asp19 Arg26

• 
34Lys1 8 -(GAB-GOct) GLP-1(7-36); 

10 Gly8 Asp1 7 Arg26
• 

34 Lys18 -(GAB-GOct) GLP-1(7-36); 
Gly8 Asp19 Arg26

• 
34Lys18 

-( GAB-GOct) GLP-1(7-36)amide; 
Gly8 Asp1 7 Arg26

• 
3 4Lys18 -(GAB-GOct) GLP-1(7-36)amide; 

G ly8 Asp1 9 Arg26
• 

34 Lys18 
-( GAB-GOct) G LP-1(7-37); 

GJy8 Asp1 9 Arg26
• 

34 Lys18 -(GAB-GOct) GLP-1(7-38); 
15 Gly8Asp17Arg26

• 
34Lys18 -(GAB-GOct) GLP-1(7-38); 

Arg26
• 

34 Lys23-(GAB-GOct) GLP-1(7-36); Arg26
• 

34Lys23
-

(GAB-GOct) GLP-1(7-36)amide; Arg26
• 

34Lys23 -(GAB
GOct) GLP-1(7-37); Arg26

• 
34Lys23-(GAB-GOct) GLP-1(7-

38); GJy8 Asp19 Arg26
• 

34Lys23-(GAB-GOct) GLP-1(7-36); 
20 Giy8 Asp17 Arg2 6

• 
34 Lys2 3 -(GAB-GOct)-GLP-1(7-36); 

GJy8 Asp19 Arg26• 
34Lys23 -(GAB-GOct) GLP-1(7-36)amide; 

GJy8 Asp17 Arg26
• 

34Lys23 -(GAB-GOct) GLP-1(7-36)amide; 
Gly8 Asp1 9 Arg26• 

34 Lys23-(GAB-GOct) GLP-1(7-37); 
Gly8 Asp1 9 Arg26

• 
34 Lys2 3 -(GAB-GOct) GLP-1(7-38); 

2s Gly8 Asp17 Arg26
• 

34Lys23 -(GAB-GOct) GLP-1(7-38); 
Arg26• 

34Lys27-(GAB-GOct) GLP-1(7-36); Arg26• 
3 4Lys27

-

(GAB-GOct) GLP-1(7-36)amide; Arg26
' 

34Lys2 7-(GAB
GOct) GLP-1(7-37); Arg26• 

3 4Lys27 
-( GAB-GOct) GLP-1(7 -

38); Gly8Asp19Arg2 6
' 

34Lys27-(GAB-GOct) GLP-1(7-36); 
30 G ly8 Asp1 7 Arg26

' 
34 Lys2 7 

-( GAB-GOct) G LP-1 (7-36); 
Gly8 Asp19 Arg26

• 
34Lys27 

-( GAB-GOct) GLP-1(7-36)amide; 
Gly8 Asp1 7 Arg26

• 
34Lys2 7 

-( GAB-GOct) GLP-1(7-36)amide; 
Gly8 A5p1 9 Arg26

• 
34Lys2 7 -(GAB-GOct) GLP-1(7-37); 

Gly8 Asp1 9 Arg26
• 

34 Lys27 -(GAB -GOct) GLP-1(7-38); 
35 Gly8 Asp17 Arg26

' 
34Lys2 7 

-( GAB-GOct) GLP-1(7-38); 
Arg26

• 
34 Lys18 -(GAB-GOct) GLP-1(7-36); Arg26

• 
34Lys18

-

(GAB-GOct) GLP-1(7-36)amide; Arg2 6
• 

34Lys18-(GAB
GOct) GLP-1(7-37); Arg26

• 
34Lys18 -(GAB-GOct) GLP-1(7-

38); Vais Asp19 Arg26
• 

34Lys18-(GAB-GOct) GLP-1(7-36); 
40 Vais Asp1 7 Arg26

• 
34Lys18-(GAB-GOct) GLP-1(7-36); 

Val8 Asp19 Arg26
• 

34Lys18 -(GAB-GOct) GLP-1(7-36)amide; 
VaJ8Asp17 Arg26

, _341:,ys18} GAB-GOct) GLP-1(7-36)amide; 
Vai8 Asp19 Arg2 0 • ~

4 Lys 8 -(GAB-GOct) GLP-1(7-37); 
Vais Asp19 Arg26

• 
3 4 Lys1 s-(GAB-GOct) GLP-1(7-38); 

45 Vai8Asp17 Arg26
• 

34Lys18-(GAB-GOct) GLP-1(7-38); 
Arg20

• 
34Lys23-(GAB-GOct) GLP-1(7-36); Arg26

• 
34Lys23

-

(GAB-GOct) GLP-1(7-36)amide; Arg26• 34Lys23-(GAB
GOct) GLP-1(7-37); Arg26

• 
3 4Lys23 

-( GAB-GOct) GLP-1(7-
38); Vais Asp19 Arg26• 

34Lys23 -(GAB-GOct) GLP-1(7-36); 
50 Vais Asp1 7 Arg26

' 
34 Lys23-(GAB-GOct) GLP-1(7-36); 

Vais Asp19 Arg26• 
34Lys23 -(GAB-GOct) GLP-1(7-36)amide; 

Val8 Asp17 Arg20• 
34Lys23 -(GAB-GOct) GLP-1(7-36)amide; 

Vais Asp' 9 Arg26
' 

34Lys23-(GAB-GOct) GLP-1(7-37); 
Val8 Asp19 Arg26• 

34Lys23-(GAB-GOct) GLP-1(7-38); 
55 Val8 Asp17 Arg26

' 
34Lys23 -(GAB-GOct) GLP-1(7-38); 

Arg26
' 

34Lys2 7-(GAB-GOct) GLP-1(7-36); Arg26
' 

34Lys27
-

(GAB-GOct) GLP-1(7-36)amide; Arg2 6
• 

34Lys27-(GAB
GOct) GLP-1(7-37); Arg26

' 
3 4Lys27(GAB-GOct) GLP-1(7-

38); Val8 Asp19 Arg26
• 

34Lys27 -(GAB-GOct) GLP-1(7-36); 
60 ValsAsp1 7Arg26

• 
34Lys2 7 -(GAB-GOct) GLP-1(7-36); 

Val8 Asp19 Arg26
• 

34Lys2 7 -(GAB-GOct) GLP-1(7-36)amide; 
Val8,Asp17 Arg2

: 
34Lys27 iGAB-GOct) GLP-1(7-36)amide; 

Val~ Asp19 Arg-6 • 34Lys-7 -(GAB-GOct) GLP-1(7-37); 
Val8 Asp19 Arg26

• 
3 4 Lys27 -(GAB-GOct) GLP-1(7-38); 

65 Val8 Asp17 Arg26
· 

34Lys2 7 -(GAB-GOct) GLP-1(7-38); 
Arg26

• 
34Lys18(GAB-GOct) GLP-1(7-36); Ar~· 34Lys18

-

(GAB-GOct) GLP-1(7-36)arnide; Arg26
• 

34Lys18-(GAB-
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GOct) GLP-1(7-37); Arg26' 34Lys1s·(GAB-GOct) GLP-1(7- 38); Arg26Lys34-(GAB-GLit) GLP-1(7-39); Arg34Lys26-
38); Ser8 Asp19 Arg26· 34Lys18-(GAB-GOct) GLP-1(7-36); (GAB-GLit) GLP-1(7-39); Arg26· 34Lys39-(GAB-GLit) 
Sers Asp 17 Arg26· 34Lys1s -( GAB-GOct) GLP-1(7-36); GLP-1(7-39); 
Sers Asp19 Arg26' 34Lys's -(GAB-GOct) GLP-1(7-36)amide; G I y s Ar g 26 L y s 3 4 -(GAB - G Lit) G L P-1 ( 7 - 3 6); 
Ser8 Asp17 Arg26· 34Lys18-(GAB-GOct) GLP-1(7-36)amide; s Gly8Arg34Lys26-(GAB-GLit) GLP-1(7-36); Gly8 Arg26· 
Sers Asp 19 Arg26' 34Lys1s·(GAB-GOct) GLP-1(7-37); 34Lys36-(GAB-GLit) GLP-1(7-36); Gly8 Arg26Lys34-(GAB-
Sers Asp ' 9 Arg26' 34 Lys ' s·(GAB-GOct) GLP-1(7-38); GLit) GLP-1(7-36)amide; GlysArg34Lys26-(GAB-GLit) 
Ser8 Asp17 Arg26· 34Lys18 -(GAB-GOct) GLP-1(7-38); GLP-1(7-36)amide; Glys Arg26· 34Lys36 -( GAB-GLit) GLP-
Arg26· 34Lys23y(GAB-GOct) GLP-1(7-36); Arg26

• 
34Lys23- 1(7-36)amide; GJy8 Arg26Lys34-(GAB-GLit) GLP-1(7-37); 

(GAB-GOct) GLP-1(7-36)amide; Arg2t, 34Lys23 -(GAB- 10 Gly8 Arg34Lys26 -(GAB-GLit) GLP-1(7-37).; Gly8 Arg26' 
GOct) GLP-1(7-37); Arg26· 34Lys23-(GAB-GOct) GLP-1(7- 34Lys36-(GAB-GLit) GLP-1(7-37); Gly8 Arg 6Lys34-(GAB-
38); Ser8 Asp19 Arg26· 34Lys23-(GAB-GOct) GLP-1(7-36); GLit) GLP-1(7-38); Gly8 Arg34Lys26-(GAB-GLit) GLP-1(7-
Ser8 Asp 17 Art6• 34Lys23 -(GAB-GOct) GLP-1(7-36); 38); Gly8 Arg26' 34Lys38 -(GAB-GLit) GLP- 1(7-38); 
Ser8Asp19Arg·6· 34Lys23-(GAB-GOct) GLP-1(7-36)amide; G I ys Arg26 Lys 34 - (GAB - G Lit) G LP -1 (7 -39); 
Ser8 A51>17 Arg26• 34Lys23-(GAB-GOct) GLP-1(7-36)amide; 15 Gly8 Arg34Lys26-(GAB-GLit) GLP-1(7-39); G!y8 Arg26• 
Ser8 Asp 19 A rg26· 34Lys23-(GAB-GOct) GLP-1(7-37); 34Lys39-(GAB-GLit) GLP-1(7-39); 
Sers Asp 19 A rg26• 34Lys23 -(GAB-GOct) GLP-1(7-38); Va Is A rg2 6 Ly s 3 4 - ( G AB - G L it) G LP -1 (7 -3 6); 
Ser8 A51>17 Arg26• 34Lys23-(GAB-GOct) GLP-1(7-38); Vais Arg34Lys26 -(~AB-GLit) GLP-H7-36); Vais Arg26' 
Arg26· 34Lys27-(GAB-GOct) GLP-1(7-36); Arg26· 34Lys27- 34Lys36-(GAB-GLit) GLP-1(7-36); Val8Arg26Lys34-(GAB-
(GAB-GOct) GLP-1(7-36)amide; Arg2 ' 34Lys27-(GAB- 20 GLit) GLP-1(7-36)amide; Vais Arg34Lys26-(GAB-GLit) 
GOct) GLP-1(7-37); Arg26• 34Lys27-(GAB-GOct) GLP-1(7- GLP-1(7-36)amide; Vais Arg26• 34Lys36-(GAB-GLit) GLP-1 
38); Ser8 Asp19 Arg26· 34Lys27 -(GAB-GOct) GLP-1(7-36); (7-36)amide; Va18 Arg26Lys34 -(GAB-GLit) GLP-1(7-37); 
Sers Asp 17 Arg26• 34Lys27 -( GAB-GOct) GLP-1(7-36); Val8 Arg34Lys26-(GAB-GLit) GLP-1(7-37); Vais Arg26• 
Sers Asp19 Arg26' 34Lys27 -(GAB-GOct) GLP-1(7-36)amide; 34Lys36-(GAB-GLit) GLP-1(7-37); Vais Arg26Lys34 -(GAB-
Ser8 Asp17 Arg26· 34Lys27-(GAB-GOct) GLP-1(7-36)amide; 25 GLit) GLP-1(7-38); ValsArg34Lys26-(GAB-GLit) GLP-1(7-
Sers Asp 19 Arg26• 34Lys27 -( GAB-GOct) GLP-1(7-37); 38); Va Is Arg26• 34Lys38 -( GAB-GLit) GLP-1(7-38); 
Sers Asp 19 Arg26' 34 Lys27 -(GAB-GOct) GLP-1(7-38); Va Is A rg2 6 Ly s 3 4 - ( G AB-G L it ) G L P-1 ( 7 -3 9); 
Ser8 Asp17 Arg26· 34Lys27 -(GAB-GOct) GLP-1(7-38); Val8 Arg34Lys26-(GAB-GLit) GLP-1(7-39); Vais Arg26• 
Arg26· 34Lys1s·(GAB-GOct) GLP-1(7-36); Arg26

• 
34Lys1s. 34Lys39-(GAB-GLit) GLP-1(7-39); 

(GAB-GOct) GLP-1(7-36)amide; Arg26' 34Lys1s·(GAB- 30 Ser8 Arg26 Lys 34-(GAB-G L it) GLP-1(7-36); 
GOct) GLP-1(7-37); Arg26· 34Lys1s·(GAB-GOct) GLP-1(7- Ser8 Arg34Lys26-(GAB-GLit) GLP-1(7-36); SersArg26· 
38); Tors Asp19 Arg26

• 
34Lys18 -(GAB-GOct) GLP-1(7-36); 34Lys36 -(GAB-GLit) GLP-1(7-36); Sers Arg26Lys34 

-( GAB-
Tbrs Aspn Art6' 34Lys ' s·(GAB-GOct) GLP-1(7-36); GLit) GLP-1(7-36)amide; SersArif4Lys26-(GAB-GLit) 
Thr8 Asp19 Arg · 34Lys1s -(GAB-GOct) GLP-1(7-36)amide; GLP-1(7-36)amide; Ser8 Arg26· 34Lys 6-(GAB-GLit) GLP-1 
Tbr8 Asp" Arg26

• 
34Lys1s -(GAB-GOct) GLP-1(7-36)amide; 35 (7-36)amide; Ser8 Arg26Lys34 -(GAB-GLit) GLP-1(7-37); 

TbrsAsp19Arg26· 34Lys1s·(GAB-GOct) GLP-1(7-37); Ser8Arg34Lys26-(GAB-GLit) GLP-1(7-37); Ser8Arg26' 
TbrsAsp19Ar~26· 34Lys1s ·(GAB-GOct) GLP-1(7-38); 34Lys36-(GAB-GLit) GLP-1(7-37); SersArg26Lys34-(GAB-
Tbr8 As1>1' Arg"6• 34Lys18 -(GAB-GOct) GLP-1(7-38); GLit) GLP-1(7-38); Sers Arg34Lys26 -(GAB-GLit) GLP-1(7-
Arg26· 34Lys23(GAB-GOct) GLP-1(7-36); Arg26· 34Lys23- 38); Ser8Arg26' 34Lys38-(GAB-GLit) GLP-1(7-38); 
(GAB-GOct) GLP-1(7-36)amide; Arg26· 34Lys23-(GAB- 40 Ser8 Arg26Lys 34-(GAB-G L it) G LP-1(7-39); 
GOct) GLP-1(7-37) ; Arg26• 34Lys23-(GAB-GOct) GLP-1(7- Sers Arg34Lys26 -(GAB-GLit) GLP-1(7-39) ; Ser8 Arg26· 
38); 111r8 Asp19 Arg26

• 
34Lys23-(GAB-GOct) GLP-1(7-36); 34Lys39 -(GAB-GLit) GLP-1(7-39); 

Thrs Asp17 Arg26• 34Lys23 -(GAB-GOct) GLP-1(7-36); Th rs A rg 26 Ly s 3 4 -(GAB- G Lit) G LP -1 (7 -3 6); 
Tbr8 Asp19 Arg26• 34Lys23-(GAB-GOct) GLP-1(7-36)amide; Tbrs Arg34Lys26-(GAB-GLit) GLP-1~7-39); Thr8 Arg26· 
111r8 Asp17 Arg26

• 
34Lys23-(GAB-GOct) GLP-1(7-36)amide; 45 

34Lys36-(GAB-GLit) GLP-1(7-36); Tiu Arg26Lys34-(GAB-
Thr8 Asp19 Arg26• 34Lys23 -(GAB-GOct) GLP-1(7-37); GLit) GLP-1(7-36)amide; Thrs Arg34Lys20-(GAB-GLit) 
Thr8Asp19Arg26• 34Lys23-(GAB-GOct) GLP-1(7-38); GLP-1(7-36)amide; Thr8Arg26• 34Lys36-(GAB-GLit) GLP-
111r8 Asp17Arg26· 34Lys23-(GAB-GOct) GLP-1(7-38); 1(7-36)amide; Thr8 Arg26Lys34-(GAB-GLit) GLP-1(7-37); 
Arg26• 34Lys27 -(GAB-GOct) GLP-1(7-36); Arg20• 34Lys27 - Thr8 Arg34Lys20 -( GAB-GLit) GLP-1(7-3 7); Thr8 Arg26• 
(GAB-GOct) GLP-1(7-36)amide; Arg26' 34Lys27-(GAB- 50 34Lys36(GAB-GLit) GLP-1(7-37); 111rs Arg26Lys34-(GAB-
GOct) GLP-1(7-37); Arg26· 34Lys27-(GAB-GOct) GLP-1(7- GLit) GLP-1(7-38); Tur8 Arg34Lys26-(GAB-GLit) GLP-1(7-
38); Tor8Asp19Arg2°• 34Lys27-(GAB-GOct) GLP-1(7-36); 38); T hr8Arg20• 34Lys38-(GAB-GLit) GLP- 1(7-38); 
Thrs Asp17 Arg26' 34Lys27-(GAB-GOct) GLP-1(7-36); Th rs A rg 26 Ly s 3 4 -(GAB- G Lit) G L P-1 ( 7-39); 
Tbr8 Asp19 Arg26• 34Lys27-(GAB-GOct) GLP-1(7-36)amide; Tbr8 Arg34Lys26-(GAB-GLit) GLP-1(7-39); Thr8 Arg26• 
Tbr8 Asp' ' Arg26

• 
34Lys27 -(GAB-GOct) GLP-1(7-36)amide; 55 34Lys39 -(GAB-GLit) GLP-1(7-39); 

TbrsAsp19 Arg26' 34Lys27 -(GAB-GOct) GLP-1(7-37); Gly8 Glu35 Arf6' 34Lvs36-(GAB-GLit) GLP-1(7-36) ; 
Tbrs Asp19 Arg26· 34Lys27 -(GAB-GOct) GLP-1(7-38); Gly8Glu35 Arg--6

• 
34Lys36-(GAB-GLit) GLP-1(7-36)amide; 

Tbr8Asp17Arg26
• 

34Lys27-(GAB-GOct) GLP-1(7-38); GlysGlu36Arg26' 34Lys37-(GAB-GLit) GLP-1(7-37) ; 
Arg26Lys34(GAB-GLit) GLP-1(7-36); Arg34Lys26-(GAB- Gly8 Glu37 Arg26· 34Lys38-(GAB-GLit) GLP-1(7-38); 
GLit) GLP-1(7-36); Arg26· 34Lys36-(GAB-GLit) GLP-1(7- 60 Gly8Glu38 Arg26· 34Lys39 -(GAB-GLit) GLP- 1(7-39); 
36); Arg26Lys34 -(GAB-GLit) GLP-1(7-36)amide; GlysGJu35 Arg26' 34Lys36-(GAB-GLit) GLP-1(7-36) ; 
Arg 34Lys26-( GAB-GLit) GLP-1(7-36)amide; Arg 26· Gly8Glu35 Arg26· 34Lvs36-(GAB-GLit) GLP-L1(7-36)amide; 
34Lys36-(GAB-GLit) GLP-1(7-36)amide; Arg26Lys34- Gly8Glu36Arg26· 34Lys37-(GAB-GLit) GLP-1(7-37); 
(GAB-GLit) GLP-1(7-37); Arg34Lys26-(GAB-GLit) GLP-1 Giy8 Glu37 Arg26• 34Lys3 8 -(GAB-GLit) GLP-1(7-38) ; 
(7-37); Arg26' 34Lys36-(GAB-GLit) GLP-1(7-37); 65 Gly8Glu38Arg26· 34Lys39-(GAB-GLit) GLP-3(7-39); 
Arg26Lys34-(GAB-GLit) GLP-1(7-38); Arg34Lys26-(GAB- Gly8 Asp35 Arg26· 34Lys36-(GAB-GLit) GLP-1(7-36); 
GLit) GLP-1(7-38); Arg26• 34Lys38-(GAB-GLit) GLP-1(7- Giy8Asp35 Arg26• 34Lys36-(GAB-GLit) GLP-1(7-36)amide; 
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Gly 8 Asp36Arg26
' 

34Lys37-(GAB-GLit) GLP-1(7-37); 
Gly8 Asp3 7 Arg26 · 

34Lys38-(GAB-GLit) GLP-1(7-38); 
Giy8 Asp38 Arg26

' 
34Lys39-(GAB-GLit) GLP-1(7-39); 

Gly8 Asp35 Ar~26
• 

34L);s36-(GAB-GLit) GLP-1(7-36); 
Gly8 Asp35 Arg26

• 
34 Lys 6-(GAB-GLit) GLP-1(7-36)amide; 

Gly 8 Asp3 6 Arg2 6
' 

3 4 Lys37 -(GAB-GLit) GLP-1(7-3 7); 
Glys Asp37 Ar~26

• 
34Lys38-(GAB-GLit) GLP-1(7-38); 

Gly8 Asp38 Arg26
' 

34 Lys39 ..(GAB-GLit) GLP-1(7-39); 
ValsGlu 35 Arf/6

• 
34L ,s36-(GAB-GLit) GLP-1(7-36); 

Val8 Glu35 Arg-6
' 

34Lys?6 )GAB-GLit) GLP-1(7-36)amide; 
ValsGlu36Arg2 6

• 
34Lys 7-(GAB-GLit) GLP-1(7-37); 

Va18 Glu3 7 Arg2 6
• 

3 4 Lys38-(GAB-GLit) GLP-1(7-38); 
Val8 Glu38 Arg26

• 
3 4 Lys39-(GAB-GLit) GLP-1(7-39); 

ValsGJu35 Ar 2 6
• 

34L s36-(GAB-GLit) GLP-1(7-36); 
Val8 Glu35 Ari' 34Ly/61GAB-GLit) GLP-1(7-36)amide; 
ValsGJu36 Arg2 6 • 34Lys 7-(GAB-GLit) GLP-1(7-37); 
ValsGlu37 Art6

' 
34Lr3 s-(GAB-GLit) GLP-1(7-38); 

Va18Glu38Arg 6
• 

34Lvs3 -(GAB-GLit) GLP-1(7-39); 
Vais Asp35 Arl 0

• 
34Lvs30-(GAB-GLit) GLP-1(7-36) ; 

Val8 Asp35 ~ g'6• 
34Lys'16-\GAB-GLit) GLP-1(7-36)amide; 

Va18 Asp30 Arg26
• 

34Lys 7-(GAB-GLit) GLP-1(7-37); 
Val8 Asp37 Arg26• 

34Lys38-(GAB-GLit) GLP-1(7-38); 
Va18 Asp3 8 Arg26

• 
34Lys3 9 -(GAB-GLit) GLP-1(7-39) ; 

Val8 Asp35 Arg26• 
34Lys36-(GAB-GLit) GLP-1(7-36); 

Val8 Asp35 Arg26
• 

34Lys36-(GAB-GLit) GLP-1(7-36)amide; 
Va18 Asp3 6 Arg26

• 
34Lys37-(GAB-GLit) GLP-1(7-37) ; 

Val8 Asp37 Arg26• 
34Lys38-(GAB-GLit) GLP-1(7-38); 

Val8 Asp38 Arg26
' 

3 4Lys3 9 -(GAB-GLit) GLP-1(7-39); 
Ser8 Glu35 Arg26• 

34Lys36-(GAB-GLit) GLP-1(7-36); 
Ser8 Glu35 Arg2 6

' 
34Lys36 -(GAB-GLit) GLP-1(7-36)amide; 

Ser8 Glu36 Arg2 6
' 

34Lys37-(GAB-GLit) GLP-1(7-37); 
Sers Glu37 Arg2 6

• 
34Lys3 s-(GAB-GLit) GLP-1(7-38); 

Ser8 Glu3 8 Arg2 6
' 

34Lys3 9 -(GAB-GLit) GLP-1(7-39); 
Ser8 Glu35 Arg26

' 
34Lys36-(GAB-GLit) GLP-1(7-36); 

Ser8Glu35 Arg2 6
• 

34Lys36 -(GAB-GLit) GLP-1(7-36)amide; 
Ser8 Glu36 Arg2 6

' 
34Lys37-(GAB-GLit) GLP-1(7-37); 

Sers Glu37 Arg26
• 

34Lr3 s-(GAB-GLit) GLP-1(7-38); 
Ser8Glu38Arg26

• 
34Lvs3 -(GAB-GLit) GLP-1(7-39); 

Sers Asp35 Arg26
• 

34Lys36-(GAB-GLit) GLP-1(7-36); 
Ser8 Asp35 Arg26

• 
34Lys36-(GAB-GLit) GLP-1(7-36)amide; 

SersAsp36Arg26
• 

34 Lys37-(GAB-GLit) GLP-1(7-37); 
Sers Asp37 Arg26

• 
34Lys38-(GAB-GLit) GLP-1(7-38); 

SersAsp38Arg26• 34Lys39-(GAB-GLit) GLP-1(7-39) ; 
Ser8 Asp35 Arg26

• 
34Lys36-(GAB-GLit) GLP-1(7-36); 

Ser8 Asp35 Arg26
• 

34Lys36-(GAB-GLit) GLP-1(7-36)amide; 
Sers Asp36 Arg26• 34Lys37-(GAB-GLit) GLP-1(7-37) ; 
Sers Asp37 Arg26• 

34Lys3s-(GAB-GLit) GLP-1(7-38) ; 
Ser8 Asp38 Arg26• 

34Lys39 -(GAB-GLit) GLP-1(7-39); 
Thr8 Glu35Arg26

• 
34Lys3 6 -(GAB-GLit) GLP-1(7-36); 

Tor8Glu35 Arg26• 
34Lys30-(GAB-GLit) GLP-1(7-36)amide; 

Thr8 Glu36Arg26
' 

34 Lys37-(GAB-GLit) GLP-1(7-37); 
Thr8 Glu37 Arg26

• 
34Lys38-(GAB-GLit) GLP-1(7-38); 

ThrsGJu36 Arg26• 
34Lys39-(GAB-GLit) GLP-1(7-39); 

Thr8 Glu3 5Arg26
• 

34Lys3 6 -(GAB-GLit) GLP-1(7-36); 
Tor8Glu35 Arg26• 

34Lys36-(GAB-GLit) GLP-1(7-36)amide; 
Thr8 Giu3 6 Arg26

' 
34Lys3 7 -(GAB-GLit) GLP-1(7-37); 

Tbr8 Glu37 Arf 6
• 

34Lys38-(GAB-GLit) GLP-1(7-38); 
Tor8Glu38 Arg-6

• 
34Lys39 -(GAB-GLit) GLP-1(7-39); 

Thr8 Asp35 Arg2 6
' 

3 4 Lys36-(GAB-GLit) GLP-1(7-36); 
Tor8 Asp35 Arg26

• 34Lys36-(GAB-GLit) GLP-1(7-36)amide; 
TbrsAsp36Arg2 6

• 
3 4 Lys37-(GAB-GLit) GLP-1(7-37); 

Tbr8 Asp37 Arg2 6
' 

34Lys38-(GAB-GLit) GLP-1(7-38); 
Tbrs Asp3s Arg2 6

• 
3 4 Lys39-(GAB-GLit) GLP-1(7-39); 

Thrs Asp35 Arg2 6
• 

3 4 Lys36-(GAB-GLit) GLP-1(7-36); 
Tbr8 Asp35 Arg26

• 
34Lys36-(GAB-GLit) GLP-1(7-36)amide; 

TbrsAsp36Arg2 6
• 

3 4 Lys37-(GAB-GLit) GLP-1(7-37); 
Thr8 Asp37 Arg2 6

• 
3 4 Lys38-(GAB-GLit) GLP-1(7-38); 

Tor8 Asp38 Arg26
• 

34Lys39 -(GAB-GLit) GLP-1(7-39); 

124 
Arg26

' 
34Lys18-(GAB-GLit) GLP-1(7-36); Arg26

• 
3 ''Lys18

-

(GAB-GLit) GLP-1(7-36)amide; Arg26• 
34Lys1s-(GAB

GLit) GLP-1(7-37); Arg2 6
' 

34Lys18-(GAB-GLit) GLP-1(7-
38); GJy8 Asp19 Arg26

' 
34Lys18 -(GAB-GLit) GLP-1(7-36); 

s Gly8 Asp17 Arg26• 
34 Lys18-(GAB-GLit) GLP- 1(7-36); 

Gly8 Asp19 Arg26
• 

34Lys18 -(GAB-GLit) GLP-1(7-36)amide; 
Gly8 Asp17 Arg26

• 
34Lys1s ·(GAB-GLit) GLP-1(7-36)amide; 

Gly8 Asp19 Arg26
• 

34 Lys1s -(GAB-GLit) GLP-1(7-37); 
Glys Asp19 Arg2 6• 34 Lys 1s -(GAB-GLit) GLP-1(7-38); 

10 Gly8 Asp17 Arg26• 
34Lys18 -(GAB-GLit) GLP-1(7-38); 

Arg26
• 

34Lys23-(GAB-GLit) GLP-1(7-36); Arg;6
• 

34Lys23
-

(GAB-GLit) GLP-1(7-36)amide; Arg26
• 

34Lys23-(GAB
GLit) GLP-1(7-37); Art6

' 
34Lys23-(GAB-GLit) GLP-1(7-

38); GJy8 Asp19 Arg26
• 

4 Lys23-(GAB-GLit) GLP-1(7-36); 
15 Gly8Asp17Arg26

' 
34 Lys23-(GAB-GLit) GLP- 1(7-36) ; 

Gly8 Asp19 Arg2 6, 34Lys23-(GAB-GLit) GLP-1(7-36)amide; 
Gly8 Asp17 Arg26

• 
34Lys23 -(GAB-GLit) GLP-1(7-36)amide; 

Giy8 Asp19 Arg26
• 

34Lys23 -(GAB-GLit) GLP-1-(7-37); 
Gly8 Asp19 Arg26, 

34 Lys23-(GAB-GLit) GLP-1(7-38); 
20 Gly8 Asp17 Arg26

• 
34Lys23-(GAB-GLit) GLP-1(7-38); 

Arg26• 
34Lys27-(GAB-GLit) GLP-1(7-36); Arg26• 

34Lys27
-

(GAB-GLit) GLP-1(7-36)amide; Arg26
• 

34Lys27 -(GAB
GLit) GLP-1(7-37); Arg20• 34Lys27-(GAB-GLit) GLP-1(7-
38); GJy8 Asp19 Arg26

' 
34Lys2 7 -(GAB-GLit) GLP-1(7-36); 

25 Gly8Asp17 Arg26
• 

34 Lys2 7 -(GAB-GLit) GLP-1(7-36); 
Gly8 Asp19 Arg26• 

34Lys27 -(GAB-GLit) GLP-1(7-36)amide; 
Gly8 Asp17 Arg26

• 
34Lys27-(GAB-GLit) GLP-1(7-36)amide; 

Gly8 Asp19 Arg26• 
34Lys27-(GAB-GLit) GLP-1(7-37); 

Glys Asp19 Arg2 6
' 

34 Lys27 -(GAB-GLit) GLP- 1(7-38); 
30 Gly8 Asp17 Arg26

' 
34Lys2 7 -(GAB-GLit) GLP-1(7-38); 

Arg26
• 

34Lys1s-(GAB-GLit) GLP-1(7-36); Arg;6
• 

34Lys18
-

(GAB-GLit) GLP-1(7-36)amide; Arg26
' 

34Lys1s-(GAB
GLit) GLP-1(7-37); Arg26

' 
34Lys18-(GAB-GLit) GLP-1(7-

38); Val8 Asp19 Arg2 6
• 

34Lys1s-(GAB-GLit) GLP-1(7-36); 
35 Vais Asp17 Arg26

' 
34Lys1s-(GAB-GLit) GLP-1(7-36); 

Vais Asp19 Arg26
, 

34Lys1s -( GAB-GLit) GLP-1(7-36)amide; 
Vais Asp17 Arg26

• 
34Lys1s -( GAB-GLit) GLP-1(7-36)amide; 

Vais Asp19 Arg26
• 

34 Lys1 s-(GAB-GLit) GLP-1(7-37); 
Val8Asp19 Arg26

• 
34 Lys18-(GAB-GLit) GLP-1(7-38); 

40 Vais Asp17 Arg26• 34Lys18-(GAB-GLit) GLP-1(7-38); 
Arg26

• 
34Lys23-(GAB-GLit) GLP-1(7-36); Ar,f-6

• 
34Lys23

-

(GAB-GLit) GLP-1(7-36)amide; Arg26
• 

34Lys23-(GAB
GLit) GLP-1(7-37); Arg20

• 
34Lys23-(GAB-GLit) GLP-1(7-

38); Vais Asp19 Arg26
• 

34Lys23-(GAB-GLit) GLP-1(7-36); 
45 Va18Asp1 7Arg26

• 
34 Lys23-(GAB-GLit) GLP-1(7-36); 

Va18 Asp19 Arg20
• 

34Lys23 
-( GAB-GLit) GLP-1(7-36)amide; 

Vais Asp17 Arg2 6• 
3 4Lys23 -(GAB-GLit) GLP-1(7-36)amide; 

Vais Asp19 Arg26• 
34Lys23-(GAB-GLit) GLP-1(7-37); 

Val8 Asp19 Arg20, 
34 Lys23-(GAB-GLit) GLP-1(7-38); 

50 Vais Asp17 Arg26
' 

34Lys23-(GAB-GLit) GLP-1(7-38); 
Arg26

· 
34Lys27-(GAB-GLit) GLP-1(7-36); Arg26

• 
34Lys27

-

(GAB-GLit) GLP-1(7-36)amide; Arg26• 
34Lys27-(GAB

GLit) GLP-1(7-37); Arg26
' 

34Lys27-(GAB-GLit) GLP-1(7-
38); Vais Asp19 Arg26• 

34Lys27 -(GAB-GLit) GLP-1(7-36); 
55 Vais Asp17 Arg26

• 
34Lys27 -(GAB-GLit) GLP-1(7-36) ; 

Vais Asp19 Arg26
• 

34 Lys2 7 -(GAB-GLit) GLP-1(7-36)amide; 
Vais Asp17 Arg26

• 
34Lys27 

-( GAB-GLit) GLP-1(7-36)amide; 
Vais Asp19 Arg26

• 
34Lys27 -(GAB-GLit) GLP-1(7-37) ; 

Val8 Asp19 Arg26
, 

34 Lys2 7 -(GAB-GLit) GLP-1(7-38); 
60 Vais Asp17 Arg26• 34 Lys2 7 -(GAB-GLit) GLP-1(7-38); 

Arg26
' 

34Lys18-(GAB-GLit) GLP-1(7-36); Ar,f-6
• 

34Lys18
-

(GAB-GLit) GLP-1(7-36).amide; Arg26
• 

34Lys18-(GAB
GLit) GLP-1(7-37); Arg2 , 34Lys18-GAB-GLit) GLP-1(7-
38); Ser8 Asp19 Arg26

' 
34Lys18-(GAB-GLit) GLP-1(7-36); 

65 Ser8 Asp1 7 Arg26
• 

34 Lys18-(GAB-G Lit) GLP-1(7-36); 
Ser8 Asp19 Arg26

• 
34Lys18

-( GAB-GLit) GLP-1(7-36)amide; 
Sers Asp17 Arg2 6

• 
3 4Lys18 -(GAB-GLit) GLP-1(7-36)amide; 
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Sers Asp19 Arg26' 34 Lys1s·(GAB-GLit) GLP-1(7-37); 
SersAsp19Arg26· 34Lys1s·(GAB-GLit) GLP-1(7-38); 
Ser8Asp17Arg26' 34Lys18-(GAB-GLit) GLP-1(7-38); Arg26' 
34Lys23-(GAB-GLit)-GLP-1 (7-36) 
Arg26· 34Lys23-(GAB-GLit) GLP-1(7-36); Arg26· 34Lys23-
(GAB-GLit) GLP-1(7-36)amide; Arg26' 34Lys23-(GAB
GLit) GLP-1(7-37); Arg26' 3"Lys23-(GAB-GLit) GLP-1(7-
38); Sers Asp19 Arg26· 34Lys23 -(GAB-GLit) GLP-1(7-36); 
Sers Asp17 Arg26• 34Lys23-(GAB-GLit) GLP-1(7-36); 
Ser8 Asp19 Arg26• 34Lys23-(GAB-GLit) GLP-1(7-36)amide; 
Ser8 Asp17 Arg26· 34Lys23-(GAB-GLit) GLP-1(7-36)amide; 
Sers Asp19Arg26• 34Lys23-(GAB-GLit) GLP-1(7-37); 
Ser8 Asp19Art 6• 34Lys23-(GAB-GLit) GLP-1(7-38) ; 
Ser8 Asp17 Arg-6· 34Lys23-(GAB-GLit) GLP-1(7-38); 
Arg26

• 
34Lys27 -( GAB-GLit) GLP-1(7-36); Arg26• 34Lys27 -

(GAB-GLit) GLP-1(7-36)amide; Arg26· 34Lys27-(GAB
GLit) GLP-1(7-37); Arg26• 34Lys27-(GAB-GLit) GLP-1(7-
38); SersAsp19 Arg26• 34Lys27 -(GAB-GLit) GLP-1(7-36); 
Sers Asp17 Arg26· 34Lys27 -(GAB-GLit) GLP-1(7-36); 
Ser8 Asp19 Arg26• 34Lys27-(GAB-GLit) GLP-1(7-36)amide; 
Ser8 Asp17 Arg26• 34Lys27-(GAB-GLit) GLP-1(7-36)amide; 
Sers Asp19 Arg26· 34Lys27-(GAB-GLit) GLP-1(7-37) ; 
Sers Asp19 Arg26• 34Lys27-(GAB-GLit) GLP-1(7-38); 
Sers Asp17 Arg26' 34Lys27 -(GAB-GLit) GLP-1(7-38); 
Arg26· 34Lys1s-(GAB-GLit) GLP-1(7-36); Arg26· 34Lys-18-
(GAB-GLit) GLP-1(7-36)amide; Arg26• 34Lys1s-(GAB
GLit) GLP-1(7-37); Arg26' 34Lys18-(GAB-GLit) GLP-1(7-
38); Thr8 Asp19 Argzo, 34Lys18-( GAB-GLit) GLP-1(7-36); 
Tbr8 Asp1 7 Arg26' 34Lys18-(GAB-GLit) GLP-1(7-36); 
Tor8 Asp19 Arg26· 34Lys1s-(GAB-GLit) GLP-1(7-36)amide; 
Tbr8 Asp17 Arg26

• 
34Lys18-(GAB-GLit) GLP-1(7-36)amide; 

Tbr8 Asp19 Arg26' 34Lys18-(GAB-GLit) GLP-1(7-3 7); 
Tbrs Asp19 Art6' 34Lys1s ·(GAB-GLit) GLP-1(7-38); 
Tbr8Asp17Arg , 34Lys18-(GAB-GLit) GLP-1(7-38); 
Arg26' 34Lys23-( GAB-GLit) GLP-1(7-36); Arg26

' 
34Lys23 -

(GAB-GLit) GLP-1(7-36)amide; Arg26· 34Lys23-(GAB
GLit) GLP-1(7-37); Arg26· 34Lys23-(GAB-GLit) GLP-1(7-
38); Tbr8 A5p19 Arg26' ~4Lys23 -( GAB-GLit) GLP-1(7-36); 
Tbr8 Asp17 Art26' 34Lp 23 -(GAB-GLit) GLP-1(7-36); 
Tur8 Asp19 Arg , 34Lys 3-(GAB-GLit) GLP-1(7-36)amide; 
Tbr8 Asp17 Arg26• 34Lys23 -(GAB-GLit) GLP-1(7-36)amide; 
Tbr8Asp19Arg26· 34Lys23-(GAB-GLit) GLP-1(7-37); 
Tbr8 Asp19 Arg26• 34Lys23-(GAB-GLit) GLP-1(7-38); 
Tbr8 Asp17 Arg26• 34Lys23 -(GAB-GLit) GLP-1(7-38); 
Arg26· 34Lys27-(GAB-GLit) GLP-1(7-362; Arg26

• 
34Lys27-

(GAB-GLit) GLP-1(7-36)amide; Arg2°• 3 Lys27(GAB-GLit) 
GLP-1(7-37); Arg26• 34Lys27-(GAB-GLit) GLP-1(7-38); 
Tbr8 Asp19 Arg26· 34Lys27-(GAB-GLit) GLP-1(7-36); 
Tbr8 Asp17 Arg20• 3"Lys27 -(GAB-GLit) GLP-1(7-36); 
Tors Asp19 Arg26· 34Lys27-(GAB-GLit) GLP-1(7-36)amide; 
Tors Asp17 Arg26· 34Lys27 -(GAB-GLit) GLP-1(7-36)amide; 
Tbr8 Asp19 Arg20• 3"Lys27-(GAB-GLit) GLP- 1(7-37); 
Tbrs Asp19Arg26' 34Lys27-(GAB-GLit) GLP-1(7-38); 
Tor8 Asp17 Arg26• 34Lysz7 -(GAB-GLit) GLP-1(7-38); 

Other preferred derivatives of GLP-1 analogs of the 
present invention are: 
Lys26· 34-bis-(Glut-ADod) GLP-1(7-36); Lys26· 34-bis
(Glut-ADod) GLP-1(7-37); Lys26' 34-bis-(Glut-ADod) GLP-
1(7-38); Lys26· 34-bis-(Glut-ADod) GLP-1(7-39) 
Arg26Lys34

•
36-bis-(Glut-ADod) GLP-1(7-36); Arg34Lys26· 

36-bis-(Glut-ADod) GLP-1(7-3~; Arg26Lys34
'
36-bis-(Glut

ADod) GLP-1(7-37); Arf4Lys2 , 36-bis-(Glut-ADod) GLP-
1(7-37); Arg26Lys34•3 -bis-(Glut-ADod) GLP-1(7-37); 
Arg34Lys26'37-bis-(Glut-ADod) GLP-1(7-37); Arg26Lys34

' 
39-bis-(Glut-ADod) GLP-1(7-39); Arg34Lys26·39 -bis-(Glut
ADod) GLP-1(7-39); Arg26· 34Lys36·39-bis-(Glut-ADod) 
GLP-1(7-39); 

126 
Arg26Lys18' 34-bis-(Glut-ADod) GLP-1(7-36); Arg34Lys1s, 
20-bis-(Glut-ADod) GLP-1(7-36); Arg26Lys1s. 34-bis-(Glut
ADod) GLP-1(7-37); Arg34Lys1s'26-bi5-(Glut-ADod) GLP-
1(7-37); Arg26Lys1s, 34-bis-(Glut-ADod) GLP-1(7-38) ; 

s Arg34Lys1s·26-bis-(Glut-ADod) GLP-1(7-38); Arg26Lys1s, 
34 -bis-(Glut-ADod) GLP-1(7-39); Arg34Lys18'26-bi5-(Glut
ADod) GLP-1(7-39); Arg26Lys23' 34-bis-(Glut-ADod) GLP-
1(7-36); Arg34Lys23·26 -bis-(Glut-ADod) GLP-1(7-36); 
Arg26Lys23· 34-bis-(Glut-ADod) GLP-1(7-37); Arg34Lys23· 

10 20-bis-(Glut-ADod) GLP-1(7-37); Arg26Lys23• 34-bis-(Glut
ADod) GLP-1(7-38); Arg34Lys23·26-bis-(Glut-ADod) GLP-
1(7-38); Arg26Lys23· 34-bis-(Glut-ADod) GLP-1~7-39); 
Arg34Lys23•26-bis-(Glut-ADod) GLP-1(7-39); Arg2 Lys27' 
34-bis-(Glut-ADod) GLP-1(7-36); Arg34Lys27· 26-bis-(Glut-

15 ADod) GLP-1(7-36);Arg26Lys2 ' 34-bis-(Glut-ADod) GLP-
1(7-37); Arg34Lys27· 26-bis-(Glut-ADod) GLP-1(7-37); 
Arg26Lys27• 34-bis-(Glut-ADod) GLP-1(7-38); Arg34Lysz7, 
26 -bis-(Glut-ADod) GLP-1(7-38); Arg26Lys27' 34 -bis-(Glut
ADod) GLP-1(7-39); Arg34Lys2 , 26-bis-(Glut-ADod) GLP-

20 1(7-39); 
Gly8Lys26• 34-bis-(Glut-ADocl) GLP-1(7-36); Gly8Lys26• 
34-bis-(Glut-ADod) GLP-1(7-37); GJy8Lys26· 34-bis-(Glut
ADod) GLP-1(7-38); Gly8Lys26• 34-bi5-(Glut-ADod) GLP-
1(7-39) Gly8 Arg26Lys34'36 -bis-(Glut-ADocl) GLP-1(7-36); 

25 Gly8 Arg34Lys26· 36-bis-(Glut-ADod) GLP- 1(7-36); 
Gly8 Arg26Lys 34•36-bis-(Glu t-ADod) GLP-1(7-37) ; 
Gly8 Arg34 Lys26' 36-bis-(Glut-ADod) GLP-1(7-37); 
Gly8 Arg26Lys34•37 -bis- (Glut-ADod) GLP-1(7-37); 
Gly8 Arg34Lys 26'37 -bis-(Glu t-ADod) GLP- 1(7-37) ; 

30 Gly8 Arg26Lys34 '3s -bis-(Glut-ADod) GLP-1(7-38); 
Glys Arg34Lys26·38-bis- (Glut-ADod) GLP-1(7-38); 
Gly8 Arg26' 34Lys36'38 -bis-(Glut-ADod) GLP-1(7-38); 
Gly8 Arg26Lys34' 39-bis-(Glut-ADod) GLP- 1(7-39); 
Glys Arg34Lys26·39 -bis- (Glut-ADod) GLP-1(7-39); 

35 GlysArg26' 34Lys36'39-bis-(Glut-ADod) GLP-1(7-39); 
Val8Lys26· 34-bi5-(Glut-ADod) GLP-1(7-36); ValsLys26· 
34-bis-(Glut-ADod) GLP-1(7-37); Va18Lys26· 34-bi5-(Glut
ADod) GLP-1(7-38); Val8Lys26• 34 -bis-(Giut-ADod) GLP-
1(7-39) Val8 Arf6Lr,s34·36-bis-(Glut-ADod) GLP-1(7-36); 

40 Val~Arg34Lys 6· 6-bis-(Glut-ADod) GLP-1(7-36); 
Vais Arg26Lys34•36-bis-(Glut-ADod) GLP-1(7-37) ; 
Va1 8Arg34Lys26· 36-bis-(Glut-ADod) GLP-1(7-37); 
Vais Arg26Lys34•37 -bis-(Glut-ADod) GLP-1(7-37); 
Vais Arg34Lys26•37 -bis-(Glut-ADod) GLP-1(7-37) ; 

45 Va18Arg26Lys34·3s-bis-(Glut-ADod) GLP-1(8-38); 
Va18 Arg34Lys26•38-bis-(Glut-ADod) GLP-1(7-38); 
Val8Arg26• 34Lys36•38-bis-(Glut-ADocl) GLP-1(7-38); 
Va1 8Arg26Lys34• 39-bis-(Glut-ADod) GLP-1(7-39); 
Val8 Arg34Lys26•39 -bis-(Glu t-ADod) GLP-1 (7-39); 

50 Val8 Arg26' 34Lys36
,3

9-bis-(Glut-ADod) GLP-1(7-39); 
SersLys26· 34-bis-(Glut-ADod) GLP-1(7-36); Ser8Lys26• 
34-bis-(Glut-ADod) GLP-1(7-37) ; Ser8Lys26• 34-bis-(Glut
ADod) GLP-1(7-38); Ser8Lys26' 34-bis-(Glut-ADod) GLP-
1(7-39) Sers Arg26Lys34•36-bis-( Glut-ADod) GLP-1(7-36); 

55 SersArg34Lys26' 36-bis-(Glut-ADod) GLP-1(7-36); 
Ser8 Arg26Lys34·36-bis-(Glut-ADod) GLP-1(7-37); 
Ser8Arg34Lys26· 36-bis-(Glut-A Dod) GLP-1(7-37); 
Sers Arg26Lys34'37 -bis-(Glu t-ADod) GLP-1 ( 7-3 7); 
Ser8 Arg34Lys26·37 -bis-(Glut-ADod) GLP-1(7-37); 

60 Sers Arg26Lys34·38 -bis-(Glut-ADod) GLP-1(7-38); 
Sers Arg34Lys26·38-bis-(Glut-ADod) GLP-1(7-38); 
Ser8Arg26· 34Lys36·38-bis-(Glut-ADod) GLP-1(7-38); 
Sers Arg26Lys34• 39-bis-(Glut-ADod) GLP-1(7-39); 
Ser8 Arg34Lys26•39 -bis-(Glut-ADod) GLP-1(7-39); 

65 Ser8Arg26· 34Lys36
,3

9-bis-(Glut-ADod) GLP-1(7-39); 
Thr8Lys26• 34-bis-(Glut-ADod) GLP-1(7-36); Thr8Lys26

• 
34-bis-(Glut-ADod) GLP-1(7-37); Thr8Lys26' 34-bis-(Glut-
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ADod) GLP-1(7-38); Thr8 Lys26
' 

34-bis-(Glut-ADod) GLP-
1(7-39) Thr8 Arg26Lys34·36-bi5-( Glut-ADod) GLP-1(7-36); 
Thr8 Arg34Lys26· 36-bis-(Glut-ADod) GLP-1(7-36); 
T hr8 Arg26Lys34·36-bis-(Glut-ADod) G LP-1(7-3 7) ; 
Tbr8 Arg34Lys26· 36-bis-(Glut-ADod) GLP-1(7-37); 
Thr8 Arg26Lys34·37 -bis-(Glut-ADod) G LP-1(7-3 7); 
Tbr8 Arg34Lys26·37 -bis-(Glut-ADod) G LP-1(7-3 7); 
Tbr8 Arg26Lys34·38-bis-(Glut-A Dod) G LP-1(7-38); 
T hr8 Arg34Lys26•38-bis-(Glut-ADod) GLP- 1(7-38); 
Tbr8 Arg26• 34Lys36•38 -bis-(Glut-ADod) GLP-1(7-38); 
Tbr8 Arg26Lys34· 39-bis-(Glut-ADod) GLP- 1(7-39); 
T hr8 Arg34Lys26•39-bis-(Glut-ADod) GLP- 1(7-39); 
Tor8 Arg26• 34Lys36•39 -bis-(Glut-ADod) GLP-1(7-39); 
Lys26· 34-bis-(Glut-ATet) GLP-1(7-36); Lys26· 34-bis-(Glut
ATet) GLP-1(7-37); Lys26• 34-bis-(Glut-Afet) GLP-1(7-38); 
Lys26· 34-bis-(Glut-ATet) GLP-1(7-39) 
Arg26Lys34•36 -bis-( Glut-ATet) GLP-1(7-36); Arg34Lys26• 
36-bis-(Glut-Afet) GLP-1(7-36); Arg26Lys34

,3
6-bis-( Glut

ATet) GLP-1(7-37); Arg34Lys26· 36-bis-(Glut-ATet) GLP-1 
(7-37); Arg26Lys 34•37-bis-(Glut-ATet) GLP-1(7-37); 
Arg34Lys26•37-bis-(Glut-ATet) GLP-1(7-37); Arg26Lys34

• 
39-bis-(Glut-ATet) GLP-1(7-39); Arg34Lys26.39 -bis-(Glut
Afet) GLP-1(7-39); Arg26• 34Lys36•39 -bis-( Glut-Afet) GLP-
1(7-39); 

Arg26Lys1s. 34-bis-(Glut-ATet) GLP-1(7-36); Arg34Lys1s. 
26-bis-(Glut-ATet) GLP-1(7-36); Arg26Lys18• 

34-bis-(Glut
ATet) GLP-1(7-37); Arg34Lys18'26-bis-(Glut-ATet) GLP-1 
(7-37); Arg26Lys18 • 

34-bis-(Glut-ATet) GLP-1(7-38); 
Arg34Lys18'26-bis-(Glut-ATet) GLP-1(7-38); Arg26Lys18

' 
34-bis-( Glut-ATet) GLP-1(7-39); Arg34Lys18

,2
6 -bis-(Glut

ATet) GLP-1(7-39); Arg26Lys23· 34-bis-(Glut-ATet) GLP-1 
(7-36); Arg34Lys23'26-bis-( Glut-ATet) GLP-1(7-36) 
Arg26Lys23

' 
34-bis-(Glut-ATet) GLP-1(7-37); Arf4Lys23'26-

bis-(GJut-ATet) GLP-1(7-37); Arg26Lys23· 3 -bi5-(Glut
ATet) GLP-1(7-38); Arg34Lys23'2°-bis-(Glut-Afet) GLP-1 
(7-38); Art6Lys23· 34-bis-(Glut-ATet) GLP-1(7-39); 
Arg34Lys23

• 
6-bis-(Glut-ATet) GLP-1(7-39); 

Arg26Lys27' 34-bis-(Glut-Afet) GLP-1(7-36); Arg34Lys27' 
26-bis-(Glut-ATet) GLP-13(7-36); Arg26Lys27· 34-bis-(Glut
ATet) GLP-1(7-37); Arg34Lys27· 26-bis-(Glut-ATet) GLP-1 
(7-37); Arg26Lys27• 34-bis-(Glut-ATet) GLP-1(7-38); 
Arg34Lys27· 26-bis-(Glut-ATet) GLP-1(7-38); Arg26Lys27· 
34-bis-(Glut-ATet) GLP-1(7-39); Arg34Lys27• 26-bis-(Glut
ATet) GLP-1(7-39); 
Gly8Lys26· 34-bis-(Glut-ATet) GLP-1(7-36); Gly8Lys26· 
34-bis-(Glut-ATet) GLP-1(7-37); Gly8Lys26• 34-bis-(Glut
ATet) GLP-1(7-38); Gly8Lys26• 34-bis-(Glut-ATet) GLP-1(7-
39) GJy8 Arg26Lys34•36-bis-(Glut-ATet) GLP-1(7-36); 
Gly8Arg34Lys26• 36-bis-(G lut-ATet) GLP-1(7-36) ; 
Gly8 Arg26Lys34·36 -bis-(Glut-ATet) GLP-1(7-37) ; 
GJy8Arg34Lys26· 36-bis-(Glut-ATet) GLP-1(7-37); 
Glys Arg20Lys34•37 -bis-(Glut-ATet) GLP- 1(7-37); 
Gly 8 Arg3•Lys26·37 -bis-(Glut-ATet) GLP-1(7-37) ; 
Glys Arg26Lys34•3s -bis-(Glut-ATet) GLP- 1(7 -38); 
Gly8 Arg34Lys26·38 -bis-(Glut-ATet) GLP- 1(7-38); 
Gly8 Arg26· 34Lys36·38-bis-(Glut-ATet) GLP-1(7-38) ; 
Gly8 Arg26Lys34• 39-bis-(G lut-ATet) GLP-1(7-39); 
Gly8 Arg34Lys26·39 -bis-(Glut-ATet) GLP- 1(7-39); 
GJy8 Ar~26· 34Lys36·39 -bis-(Glut-ATet) GLP-1(7-39); 
Val8 Lys-6· 34-bis-(Glut-ATet) GLP-1(7-36); Val8 Lys26· 
34-bis-(Glut-ATet) GLP-1(7-37); Val8Lys26' 34-bis-(Glut
ATet) GLP-1(7-38); Va18Lys26

• 
34-bis-(Glut-ATet) GLP-1(7-

128 
Val8 A rg26Lys34 '37 -bis-(Glut-ATet) G LP-1(7-3 7) ; 
Vais Arg34Lys 26·37 -bis-( G lut-ATet) G LP-1(7-37); 
Vais Arg26Lys34·3s -bis-( G lut-ATet) G LP-1(7-38); 
Val8 Arg34Lys26'38-bis-(Glut-ATet) GLP-1(7-38); Val8 Arg~6' 

s 34Lys36·3s-bis-(Glut-ATet) OLP-1(7-38); Val8Arg26Lys34· 
39-bis-(Glut-ATet) GLP-1(7-39); Val8 Arg34Lys26·39 -bis
(Glut-ATet) GLP-1(7-39); Val8 Arg26' 34Lys36·39-bis-(Glut
ATet) GLP-1(7-39); Ser8Lys26·34- bis-(Glut-ATet) GLP-1(7-
36) ; Ser8Lys26· 34-bis-(Glut-ATet) GLP-1(7-37); Ser8Lys26· 

10 34-bis-(Glut-ATet) GLP-1(7-38); Ser8Lys26' 34-bLs-(Glut
ATet) GLP-1(7-39) 
Sers A rg26Lys34•36 -bis-(Glut-ATet) G LP-1(7-36); 
Ser8 Arg34Lys26• 36-bis-(Glut-ATet) GLP-1(7-36); 
Ser8 A rg26Lys34·36 -bis-(Glut -ATet) G LP-1(7-37); 

15 Ser8Arg34Lys26• 36-bis-(Glut-ATet) GLP-1(7-37); 
Sers A rg26Lys34•37 -bis-(Glut-ATet) G LP-1(7-37) ; 
Sers A rg34Lys26•37 -bis-(Glut -ATet) G LP-1(7-37); 
Sers A rg26Lys34•38-bis-(Glut-ATet) G LP-1(7-38); 
Ser8Arg34Lys26·38-bis-(Glut-ATet) GLP-1(7-38); Ser8Arg26· 

20 34Lys36•38-bis-(Glut-ATet) GLP-1(7-38); Ser8 Arg26Lys34• 
39-bis-(Glut-ATet) GLP-1(7-39); Ser8 Arg34Lys26•39-bis
(Glut-ATet) GLP-1(7-39); SersArg26· 34Lys36·39-bis-(Glut
ATet) GLP-1(7-39); Tbr8Lys26• 34-bis-(Glut-ATet) GLP-1(7-
36); Thr8Lys26' 34-bis-(Glut-ATet) GLP-1(7-37); Tor8Lysz6, 

25 34-bis-(Glut-ATet) GLP-1~7-38i;_ Th~ Ly_s26· 34-bis-(Glut
ATet) GLP-1(7-39) Thr Arg "Lys~4•30-bis-(Glut-ATet) 
GLP-1(7-36); Thr8 Arg34Lys26' 36-bis-(Glut-ATet) GLP-1(7-
36); Tbr8 Arg26Lys34·36-bis-(Glut-ATet) GLP-1(7-37) ; 
Tbr8 Arg34Lys26' 36-bis-(Glut-ATet) GLP- 1(7-37); 

30 Tbr8 Arg26Lys34'37 -bis-(G lut-ATet) G LP-1(7-37); 
Tbr8 Arg34Lys26·37 -bis-( G lut-ATet) G LP- 1(7-37); 
Tbr8 Arg26Lys34'38 -bis-( G lut-ATet) G LP-1(7-38) ; 
Tbr8 Arg34Lls26'38 -bis-(G lut-ATet) G LP-1(7-38); 
Tbr8 Arg26· 4Lys36·38-bis-(Glut-ATet) GLP- 1(7-38); 

35 Tbr8A rg26 Lys34' 39-b is-(Glut-ATet) GLP-1(7-39) ; 
Tbr8 Arg34Lys26·39 -bis-(G lut-ATet) G LP-1(7-39); 
Thr8 Arg26· 34Lys36·39 -bis-(Glut-ATet) GLP-1(7-39); Lys26' 
34-bis-(Giut-AHex) GLP-1(7-36); Lys26

• 
34-bis-(Glut

AHex) GLP-1(7-37); Lys26· 34-bis-(Glut-AHex) GLP-1(7-
40 38); Lys26· 34-bis-(Glut-AHex) GLP-13(7-39) 

Arg26Lys34•36 -bis-(Glut-AHex) GLP-1(7-36); Arg34Lys26 

,36-bis-(Glut-AHex) GLP-1(7-36); Arg26Lys34•36-bis-(Glut
AHex) GLP-1(7-37); Arg34Lys20• 36-bis-(Glut-AHex) GLP-
1(7-37); Arg26Lys34'37 -bis-(Glut-AHex) GLP-1(7-37) ; 

45 Arg34Lys26·37-bis-(Glut-AHex) GLP-1(7-37); Arg26Lys34• 
39-bis-(Glut-AHex) GLP-1(7-39); Arg34Lys26•39-bis-(Glut
AHex) GLP-1(7-39); Arg2 6• 3'1Lys36•39-bis-(Glut-AHex) 
GLP-1(7-39); 
Arg20Lys18• 

34-bis-(Glut-AHex) GLP-1(7-36); Arg34Lys18• 

so 26-bis-(Glut-AHex) GLP-1(7-36); Arg26Lys18' 34-bis-(Glut
AHex) GLP-1(7-37); Arg34Lys18 ·z6-bis-(Glut-AHex) GLP-
1(7-37); Arg2°Lys 18• 

34-bis-(Glut-AHex) GLP-1(7-38); 
Arg34Lys18'26-bis-(Glut-AHex) GLP-1(7-38); Arg26Lys18' 
34-bis-(Glut-AHex) GLP-1(7-39); Arg34Lys1s•26-bis-(Glut-

ss AHex) GLP-1(7-39); Arg26Lys23' 34-bis-(Glut-AHex) GLP-
1(7-36); Arf4Lys23'26-bis-(Glut-AHex) GLP-1(7-36) ; 
Arg26Lys23· -bis-(Glut-AHex) GLP-1(7-37); Arg34Lys23· 
26-bis-(Glut-AHex) GLP-1(7-37); Arg26Lys23· 34-bis-(Glut
AHex) GLP-1(7-38); Art4Lys23·z6-bis-(Glut-AHex) GLP-

39) 
Val8 Arg26Lys34•36-bis-(Glut-ATet) 
Val8 Arg34Lys26· 36 -bis-(Glut-ATet) 
Val8 Arg26Lys34•36-bis-(Glut-ATet) 
Val8 Arg34Lys26• 36 -bis-(Glut-ATet) 

60 1(7-38); Arg26Lys23· 3 -bis-(Glut-AHex) GLP-1(7-39); 
Arg34Lys23'26-bis-(Glut-AHex) GLP-1(7-39); Arg26Lys27' 
34-bis-(Glut-AHex) GLP-1(7-36); Arg34Lys27· 26-bis-(Glut
AHex) GLP-1(7-36); Arg26Lys2 · 34-bis-(Glut-AHex) GLP-

GLP-1(7-36); 1(7-37); Arg34Lys27• 26-bis-(Glut-AHex) GLP-1~7-38) ; 
G LP-1(7-36); 65 Arg26Lys27· 34-bis-(Glut-AHex) GLP-1(7-38); Arg3 Lys27· 
GLP-1(7-37); 20-bis-(Glut-AHex) GLP-1(7-38) ; Arg~6Lys27· 34-bis-(Glut-
G LP-1(7-3 7); AHex) GLP-1(7-39); Arg34Lys2 • 26-b1s-(Glut-AHex) GLP-
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1(7-39); GlysLys26' 34-bis-(Glut-AHex) GLP-1(7-36); 
Gly8 Lys26· 34-bi5-(Glut-AHex) GLP-1(7-37); Gly8 Lys26· 
34-bis-(Glut-AHex) GLP-1(7-38); Giy8Lys26' 34-bis-(Glut
AHex) GLP-1(7-39); GJy8Arg26Lys34'36-bis-(Glut-AHex) 
GLP-1(7-36); Gly8 Arg34Lys26· 36-bis-(Glut-AHex) GLP-1 
(7-36) Gly8Arg26Lys34·36-bis-(Glut-AHex) GLP-1(7-37); 
Gly8Arg34Lys26· 36-bis-(Glut-AHex) GLP-1(7-37); 
Gly8 Arg26Lys34•37 -bis-(Glut-AHex) GLP-1(7-3 7); 
Glys Arg34Lys26•37 -bis-(Glu t-AHex) GLP- L(7-3 7); 
Giy8 Arg26Lys34•38 -bis-(Glut-AHex) GLP-1(7-38); 
Gly8 Arg34Lys26·3s-bis-(Glut-AHex) GLP-1(7-38); 
GlysArg26• 34Lys36•38-bis-(Glut-AHex) GLP-1(7-38); 
Giy8Arg26Lys34' 39-bis-(Glut-AHex) GLP-11(7-39); 
Gly8 Arg34Lys26·39 -bis-(Glut-AHex) GLP-1(7-39); 
Gty8Arg26• 34Lys36•39-bis-(Glut-AHex) GLP-1(7-39); 
Va18Lys26· 34-bis-(Glut-AHex) GLP-1(7-36); Val8 Lys26· 
34-bis-(Glut-AHex) GLP-1(7-37); Va18Lys26• 34-bis-(Glut
AHex) GLP-1(7-38); Val8Lys26• 34-bis-(Glut-AHex) GLP-1 
(7-39) Va18Arg26Lys34•36-bis-(Glut-AHex) GLP-1(7-36); 
Va18Arg34Lys26• 36-bis-(Glut-AHex) GLP-1(7-36); 
Val8 Arg26Lys34•36-bis-(Glut-AHex) GLP-1 (7-3 7) ; 
Va18Arg34Lys26· 36-bis-(Glut-AHex) GLP-1(7-37); 
Vai8 Arg26Lys34•37 -bis-( G lut-AHex) GLP-1(7-37); 
Vais Arg34 Lys26·37 -bis-(Glut-AHex) GLP-1 (7-3 7) ; 
Va18 Arg26Lys34·38-bis-(Glut-AHex) GLP-1(7-38); 
Va 18 Arg34Lys26•38-bis-( G lut-AHex) GLP-1(7-38) ; 
Vais Arg26· 34Lys36·38-bis-(Glut-AHex) GLP-1(7-38); 
Vai8Arg26Lys34• 39-bis-(Glut-AHex) GLP-1(7-39); 
Va 18 Arg34Lys26·39 -bis-( G lut-AHex) GLP-1 (7-39) ; 
Vais Arg26· 34Lys36·39-bis-(Glut-AHex) GLP-1(7-39); 
SersLys26· 34-bis-(Glut-AHex) GLP-1(7-36); Ser8 Lys26· 
34bis-(Glut-AHex) GLP-1(7-37); Ser8Lys26' 34-bis-(Glut
AHex) GLP-1(7-38); Ser8Lys26' 34-bis-(Glut-AHex) GLP-1 
(7-39) Ser8 Arg26Lys34·36-bis-(Glut-AHex) GLP-1(7-36); 
Ser8Arg34Lys26· 36-bis-(Glut-AHex) GLP-1(7-36); 
Sers Arg26Lys34·36-bis-(G lut-AHex) GLP-1(7-37); 
Ser8 Arg34Lys26· 36-bis-(Glut-AHex) GLP-1(7-37); 
Ser8 Arg26Lys34•37 -bis-(G lut-AHex) GLP-1(7-37); 
Sers Arg34Lys26·37 -bis-( G lut-AHex) GLP-1(7-37); 
Ser8 Arg26Lys34•38-bis-(Glut-AHex) GLP-1(7-38); 
Sers Arg34Lys26•38-bis-(G lut-AHex) GLP-1(7-38); 
Sers Arg26· 34Lys36·38-bis-(Glut-AHex) GLP-1(7-38); 
Ser8 Arg26Lys34• 39-bis-(Glut-AHex) GLP-1(7-39); 
Sers Arg34Lys26•39 -bis-(G lut-AHex) GLP-1(7-39); 
Ser8 Arg26 34Lys36·39-bis-(Glut-AHex) GLP-1(7-39); 
Thr6 Lys26• 34-bis-(Glut-AHex) GLP-1(7-36); Thr6 Lys26• 
34-bis-(Glut-AHex) GLP-1(7-37); Thr8Lys26• 34-bis-(Glut
AH ex) GLP-1(7-38); Thr8Lys26• 34-bis-(Glut-AHex) GLP-
1(7-39) Tbr6 Arg26Lys34•36-bis-( Glut-AHex) GLP-1(7-36); 
T hr8 Arg34Lys26· 36-bis-(Glut-AHex) GLP-1(7-36); 
T hr8 Arg26Lys34·36-bis-(Glut-AHex) GLP-1(7-3 7); 
Thr6Arg34Lys26• 36-bis-(Glut-M[]ex) GLP-1(7-37); 
T hr8 Arg26Lys34'37 -bis-(Glut-AHex) GLP-1(7-3 7) ; 
Tbr8 Arg34Lys26•37 -bis-(Glut-AHex) GLP- 1(7-3 7); 
Thr8 Arg26Lys34'38-bis-(Glut-AHex) GLP-1(7-38); 
Tbr8 Arg34Lys26·38-bis-(Glut-AHex) GLP-1(7-38); 
Tbrs Arg26· 34Lys36·3s-bis-(Giut-AHex) GLP-1(7-38); 
Tbr8 Arg26Lys34· 39 -b is-(Glut-AHex) GLP-1(7-39); 
Tbr8 Arg34Lys26·39-bis-(Glut-AHex) GLP-1(7-39); 
Tor8 Arg26· 34Lys36·39-bis-(Glut-AHex) GLP-1(7-39); 
Lys26' 34-bis-(Glut-AOct) GLP-1(7-36); Lys26

' 
34-bis-(Glut

AOct) GLP-1(7-37); Lys26· 34-bis-(Glut-AOct) GLP-1(7-
38); Lys26· 34-bis-(Glut-AOct) GLP-1(7-39) 
Arg26Lys34'36-bis-(Glut-A0ct) GLP-1(7-36); Arg34Lys26' 
36-bis-(Glut-AOct) GLP-1(7-36); Arg26Lys34

•
36-bis-(Glut

A0ct) GLP-1(7-37); Arg34Lys26· 36-bis-(Glut-AOct) GLP-
1(7-37); Arg26Lys34'37 -bis-(Glut-AOct) GLP-1(7-37); 

130 
Arg34Lys26·37-bis-(Glut-A0ct) GLP-1(7-37); Arg26Lys34' 
39 -bis-(Glut-AOct) GLP-1(7-39); Arg34Lys26·39-bi5-(Glut
A0ct) GLP-1(7-39); Arg26' 34Lys36'39-bis-(Glut-A0 ct) 
GLP-1(7-39); 

s Arg26Lys1s, 34-bis-( Glut-AOct) GLP-1(7-36); Arg34Lys18• 

26-bis-(Glut-AOct) GLP-1(7-36); Arg26Lys18· 34-bi5-(Glut
A0 ct) GLP-1(7-37); Arg34Lys18'26-bis-(Glut-A0ct) GLP-1 
(7-37); Arg26Lys1 s, 34 -bis-(Glut-AOct) GLP-1(7-38); 
Arg34Lys18·26-bis-(Glut-A0ct) GLP-1(7-38); Arg26Lys18· 

10 34-bis-(Glut-AOct) GLP-1(7-39); Arg34Lys18
,2

6-bis-(Glut
AOct) GLP-1(7-39); Arg26Lys23· 34-bis-(Glut-AOct) GLP-
1(7-36); Arg34Lys23·26-bis-(Glut-A0ct) GLP-1(7-36); 
Arg26Lys23' 34-bis-(Glut-AOct) GLP-1(7-37); Arg34Lys23· 
26-bis-(Glut-AOct) GLP-1(7-37); Arg26Lys23· 34-bis-(Glut-

15 AOct) GLP-1(7-38); Arg34Lys23'26-bis-(Glut-A0ct) GLP-1 
(7-38); Arg26Lys23· 34-bis-(Glut-AOct) GLP-1(7-39); 
Arg34Lys23•26-bis-(Glut-A0ct) GLP-1(7-39); Arg26Lys27• 
34-bis-(Glut-AOct) GLP-~7-36); Arg34Lys27' 26-bis-(Glut
AOct) GLP-1(7-36); Arg Lys27· 34-bis-(Glut-AOct) GLP-

20 1(7-37); Arg34Lys27• 26-bis-(Glut-AOct) GLP-H7-37); 
Arg26Lys27• 34-bis-(Glut-AOct) GLP-1(7-38); Arg'14Lys27• 
26-bis-(Glut-AOct) GLP-1(7-38}; Arg26Lys27· 34-bis-(Glut
AOct) GLP-1(7-39); Arg34Lys27• 26-bis-(Glut-AOct) GLP-
1(7-39); 

25 GJy8Lys26·34bis-(Glut-AOct) GLP-1(7-3~; GJy8Lys26· 
34-bis-(Glut-AOct) GLP-1(7-37); Gly8Lys , 34-bi5-(Glut
A0ct) GLP-1(7-38); Gly8Lys26' 34-bis-(Glut-AOct) GLP-1 
(7-39) Gly8Arg26Lys34·36-bis-(Glut-A0ct) GLP-1(7-36); 
Gly 8 Arg34Lys26' 36-bis-(Glut-AOct) GLP-1(7-36); 

30 Glys Arg26 Lys34'36-bis-(Glut-A0 ct) GLP-1(7-37); 
Glys Arg34Lys26· 36-bis-(Glut-AOct) GLP-1(7-37) ; 
Gly8 Arg26 Lys34'37 -bis-( Glut-AOct) GLP-1(7-37); 
Glys Arg34 Lys26·37 -bis-(Glut-AOct) GLP-1(7-37); 
Glys Arg26 Lys34·38-bis-(Glut-A0ct) GLP-1(7-38); 

35 Gly8Arg34 Lys26'38-bis-(Glut-A0ct) GLP-1(7-38) ; 
Giy8 Arg26· 34Lys36·38-bis-(Glut-A0ct) GLP-1(7-38); 
Glys Arg26Lys34· 39 -bis-(Glut-AOct) GLP-1(7-39); 
Gly8 Arg34 Lys26•39 -bis-( Glut-A Oct) GLP-1(7-39) ; 
Glys Arg26· 34Lys36·39-bis-(Giut-A0ct) GLP-1(7-39); 

40 Va18Lys26· 34-bis-(Glut-AOct) GLP-1(7-36); Va18Lys26· 
34 -bis-(Glut-AOct) GLP-1(7-37); Val8Lys26' 34-bis-(Glut
AOct) GLP-1(7-38); ValsLys26· 34-bis-(Glut-AOct) GLP-1 
(7-39) Va18Arg26Lys34•36-bis-(Glut-A0ct) GLP-1(7-36); 
Vais Arg34Lys26• 36-bis-(Glut-AOct) GLP-1(7-36); 

45 Va18 Arg26Lys34•36-bis-(Glut-A0ct) GLP-1(7-37); 
Vais Arg34Lys26• 36-bis-(Glut-AOct) GLP- 1(7-37); 
Vais Arg26Lys34•37 -bis-(Glut-AOct) GLP-1(7-37); 
Va18 Arg34Lys 26•37 -bis-(Glut-AOct) GLP-1(7-37); 
Vai8 Arg26Lys34,3s _bis-( Glut-AOct) GLP-1(7-38); 

50 Vais Arg34Lys26'3s -bis-(Glut-AOct) GLP-1(7-38); 
Vais Arg26• 34Lys36•38-bis-(Glut-A0 ct) GLP-1(7-38); 
Vais Arg26Lys34• 39-bis-(Glut-AOct) GLP- 1(7-39) ; 
Vais Arg34Lys26'39 -bis-(Glut-AOct) GLP-1(7-39); 
Vais Arg26• 34Lys36•39-bis-(Giut-A0ct) GLP-1(7-39); 

55 Ser8Lys26' 34-bis-(Glut-AOct) GLP-1(7-36); Ser8 Lys26' 
34-bis-(Glut-AOct) GLP-1(7-37); Ser8Lys26' 34-bis-(Glut
AOct) GLP-1(7-38); Ser8Lys26

• 
34-bis-(Giut-AOct) GLP-1 

(7-39) 
Ser8 Arg26Lys34·36-bis-( Glut-AOct) GLP-1(7-36); 

60 Ser8 Arg34Lys26· 36-bis-(Giut-AOct) GLP- 1(7-36); 
Ser8 Arg26Lys34·36-bis-(Glut-A0ct) GLP-1(7-37); 
SersArg34Lys26· 36-bis-(Giut-AOct) GLP- 1(7-37); 
Ser8 Arg26Lys34•37 -bis-(Glut-AOct) GLP-1(7-37); 
Sers Arg34Lys26•37 -bis-(Glut-AOct) GLP-1(7-37); 

65 Sers Arg26Lys34·3s -bis-( Glut-AOct) GLP-1(7-38); 
Ser8 Arg34Lys26•38-bis-(Glut-A0ct) GLP-1(7-38); 
Ser8 Arg26• 34Lys36•38 -bis-(Giut-AOct) GLP-1(7-38); 
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Ser8 Arg26Lys34 ' 39-bis-(Glut-AOct) GLP-1(7-39); 
Ser8 Arg34Lvs26·39 -bis-( Glut-AOct) GLP-1(7-39); 
Ser8 Arg26· 34Lys36·39 -bis-(Giut-AOct) GLP-H7-39); 
Tbr8Lys2 6

• 
34-bis-(Glut-AOct) GLP-1(7-36); Tbr8Lys26· 

34-bis-(Glut-AOct) GLP-1(7-37); Tbr8Lys26' 34-bis-(Giut
AOct) GLP-1(7-38); Tbr8Lys26' 34-bis-(Glut-AOct) GLP-1 
(7-39) Tbr8 Arg26Lys34·36-bis-(Glut-AOct) GLP-1(7-36); 
Tbr8 Arg34 Lys26' 36-bis-(Glut-AOct) GLP-1(7-36); 
Tbr8 Arg26Lys34·36-bis-(Giut-AOct) G LP- 1(7-37); 
Tbr8 Arg34Lys26' 36-bis-(Giut-AOct) GLP-1(7-37); 
Tbr8 Arg 26Lys34·37 -b.is-(Glut-AOct) G LP-1(7-37); 
T hr 8 Arg34Lys26•37 -bis-(Glut-AOct) G LP-1(7-37); 
Tbr8 Arg26Lys34•38-bis-(Glut-AOct) GLP- 1(7-38); 
T hr8 Arg34Lvs 26·38-bis-(Gl ut-AOct) GLP- 1(7-38); 
Tbr8 Arg26• 34Lys36•38-bis-(Glut-AOct) GLP-1(7-38); 
T hr8 Arg26Lys34• 39-bis-(Glut -AOct) GLP-1(7-39); 
Tbr8 Arg34 Lys26•39 -bis-(Glut-AOct) GLP- 1(7-39); 
Tur8 Arl'6· 34Lys36·39-bis-(Glut-AOct) GLP-1(7-39); 
Lys20• 4-bis-(Glut-ALiQ GLP-1(7-36); Lys26• 34-bis-(Glut
ALit) GLP-1(7-37); Lys26• 34-bis-(Glut-ALit) GLP-1(7-38); 
Lys26• 34-bis-fGJut-ALit) GLP-1(7-39) 
~g26Lys34•36-bis-(Glut-ALit) GLP-1(7-36); ,:u-g34Lys26• 
~6-bis-(Glut-ALit) GLP-1(7-3~; Arg26Lys~4,3°-bis-(Glut
ALit) GLP-H7-37); Arf4Lys2 ' 36-bis-(Glut-ALit) GLP-1 
(7-37); A_rg26Lys34·3 -bis-(Glut-AL it) GLP-1(7-37); 
~g34Lys20

•
37-bis-(Glut-ALit) GLP-1(7-37i; Arg20Lys34' 

'
9 -bis-(Glut-ALit) GLP-1(7-39); Arg34Lys-6.39 -bis-(Glut

ALit) GLP-1(7-39); Arg26• 34Lys36,39-bis-(Glut-ALit) GLP-
13(7-39); 
Arg26Lys18 • 

34-bis-(Glut-ALit) GLP-lF-36),; A_!f4Lys1s,zo _ 
bis-(Glut-ALit) GLP-1(7-36); Arg2 Lys 8

' , -bis-(Glut
ALit) GLP-1(7-37); Arf4Lys18

•
2°-bis-(Glut-ALit) GLP-1 

(7-37) ; An;,:26Lys18
' 

3 -bis-(Glut-AL it) GLP-1(7-38); 
Arg34Lys18'~6-bis-( Glut-ALit) GLP-1(7-381; Arg26Lys18' 
34-bis-(Giut-ALit) GLP-1(7-3~; Arg34Lys s,i

6-bis-(Glut
ALit) GLP-1(7-39); Arf6Lys2

'' 
34-bis-(Glut-ALit) GLP-1 

(7-36); Ari 4Lys23·2 -bis-(Glut-ALit) GLP-1(7-36); 
Arg26Lys23

' '
4 -bis-(Glut-ALit) GLP-1~7-37).; Arf4Lys23'26

-

bis-( Glut-ALit) GLP-1(7-37); Arg2 Lys 3, 3 -bis-(Glut
ALit) GLP-1(7-38); Arf 4Lys23

•
26-bis-(Glut-ALit) GLP-L 

(7-38); Ar~20Lys23· 3 -b.is-(Glut-AL it) GLP-1(7-39); 
Arg34Lys23·- 6-bis-(Glut-ALit) GLP-1(7-39); Arg26Lys27· 
34-bis-(Glut-ALit) GLP-1(7-36); Arg34Lys27' 26-bis-(Glut
ALit) GLP-1(7-36); Arg26Lys23· 34-bis-(Glut-ALit) GLP-1 
(7-37); Arg34Lys23,26-bis-(Glut-AL it) GLP-1(7-37); 
Arg26Lys27' 34-bi5-(Glut-ALit) GLP-1(7-38); Arg34Lys27' 
26-bis-(Glut-ALit) GLP-!(7-38~; Arg26Lys27· 34-bis-(Glut
ALit) GLP-1(7-39); Arg~4Lys2 , 20-bis-(Glut-ALit) GLP-1 
(7-39) ; 

Gly8Lys26· 34-bis-(Glut-ALit) GLP-1(7-36); Gly8Lys26· 
34-bis-(Glut-ALit) GLP-1(7-37); Gly8Lys26• 34-bis-(Glut
ALit) GLP-1(7-38); GJy8Lys26' 34-bis-(Glut-ALit) GLP-1(7-
39) 
Gly8 Arg26Lys34•36-bis-(Glut-ALit) GLP- 1(7-36); 
Gly8Arg34Lys26' 36-bis-(Glut-ALit) GLP-1(7-36) ; 
Glys Arg26Lys34•36-bis-(Glut-ALit) GLP- 1(7 -37); 
Gly 8 Arg34Lys26' 36-bis-(Glut-ALit) GLP-1(7-3 7) ; 
Gly 8 Arg26Lys34·37 -bis-(Glut-ALit) GLP- 1(7-37); 
Gly8 Arg34Lys26·37 -bis-(Glut-ALit) GLP- 1(7 -37); 
Gly8 Arg26Lys34·38 -bis-(Glut-ALit) GLP- 1(7-38); 
Gly8 Arg34Lvs26·38-bis-(Glut-AL.it) GLP- 1(7-38); 
Gly8 Arg26· 34Lys36·38 -bis-(Glut-ALit) GLP-1(7-38); 
Gly8Arg26Lys 34' 39-bis-(Glut-ALit) GLP-1(7-39); 
Gly8 Arg34Lvs26·39 -bis-(Glut-AL.it) GLP- 1(7-39); 
GJy8 Arg26, 34Lys36·39-bis-(Glut-ALit) GLP-1~7-39); 
Val8Lys26' 34-bis-(Glut-ALit) GLP-1(7-36); Val Lys26' 
34-bis-(Giut-ALit) GLP-1(7-37); Val8Lys26· 34-bi5-(Glut
ALit) GLP-1(7-38); Val8 Lys26

• 
34-bis-(Glut-ALit) GLP-1(7-

39) 

132 
Val8 Arg26Lys34 '36 -bis-(G Jut-ALit) G LP-1(7-36) ; 
Val8 Arg34Lys26· 36-bis-(Glut-ALit) GLP- l (C7-36); 
Vais Arg26Lys34·36 -bis-(G lut-AL it) G LP-1(7-37); 
Val8Arg34Lys26' 36-bis-(Glut-ALit) GLP-1(7-37); 

s Val8 Arg26Lys34·37 -bis-(G lut-AL it) G LP-1(7-37); 
Vais Arg34Lys26·37 -bis-(G lut-AL it) G LP-1(7-37); 
Val8 A rg26Lys34 ·38 -bis-(G lut-AL it) G LP-1(7-38); 
Val8 Arg34Lys26·38-bis-( Glut-ALit) GLP-1(7-38); Val8 Arg26· 
34Lys36·38-bis-(Glut-ALit) GLP-1(7-38); Val8Arg26Lys34' 

10 39-bi5-(Glut-ALit) GLP-1(7-39); Val8 Arg34Lys26•39 -bis
(Giut-ALit) GLP-1(7-39); Val8Arg26' 34Lys36·39-bi5-(Glut
ALit) GLP-Ll(7-39); Ser8Lys26

• 
34-bis-(Glut-ALit) GLP-1 

(7-36); Ser8Lys26' 34 -bis-(Glut-ALit) GLP- 1(7-37); 
Ser8Lys26· 34-bis-(Glut-ALit) GLP-1(7-38); Ser8Lys26· 

15 34 -bis-(Glut-ALit) GLP-1(7-39) 
Sers A rg26Lys34•36-bis-(G Jut-ALit) G LP-1(7-36) ; 
Ser8Arg34Lys26• 36- bis-(Glut-A Lit) GLP-1(7 -36); 
Ser8 A rg26Lys34' 36-bis-(G Jut-AL it) G LP-1(7-37); 
Ser8Arg34Lys26· 36-bis-(Glut-ALit) GLP-1(7-37); 

20 Sers Arg26Lys34•37 -bis-(G Jut-ALit) G LP-1(7-37); 
Sers Arg34Lys26•37 -bis-(G Jut-ALit) G LP-1(7-3 7) ; 
Sers A rg26Lys34·38 -bis-(G Jut-ALit) G LP-1(7-38); 
Ser8 Arg34Lys26•3s-bis-( Glut-ALit) GLP-1(7-38); Ser8 Arg26• 
34Lys36'38 -bis-(Glut-ALit) GLP-1(7-38); Ser8 Arg26Lys3 4

' 

25 39-bis-(Glut-ALit) GLP-1(7-39); Ser8 Arg34Lys26·39 -bis
(Glut-ALit) GLP-1(7-39); Ser8 Arg26• 34Lys36•39-bi5-(Glut
ALit) GLP-1(7-39); Thr8 Lys26' 3•-bis-(Glut-ALit) GLP-1(7-
36); Tbr8Lys26· 34-bis-(Glut-ALit) GLP-1(7-37); Tbr8Lys26• 
34-bis-(Glut-ALit) GLP-1(7-38) ; Tbr8 Lys26' 34-bis-(Glut-

30 ALit) GLP-1(7-39) 
Tbr8 Arg26Lys34·36 -bis-(G lut-ALit) G LP- 1(7-36); 
Tbr8 Arg34Lys26' 36 -bis-(Glut-ALit) GLP- 1(7-36); 
Tbr8 Arg26Lys34'36 -bis-(G lut-ALit) G LP-1(7-37); 
Tbr8Arg34Lys26· 36 -bis-(Glut-ALit) GLP-1(7-37); 

35 Tbr8 Arg26Lys34'37 -bis-(G lut-ALit) G LP-1(7-37 ); 
Tbr8 Arg34Lys26·37 -bis-(G lut-ALit) G LP-1(7-37); 
Tbr8 Arg26Lys34·38 -bis-(G lut-ALit) G LP- 1(7-38); 
Tbr8 Arg34Lys26•38 -bis-(G lut-ALit) G LP-1(7-38); 
Tbr8 Arg26· 34Lys36·38-bis-(Glut-ALit) GLP-1(7-38); 

40 Thr8 A rg26Lys34• 39-bis-(Glut-ALit) GLP-1(7-39); 
Tbr8 Arg34Lys26•39 -bis-(G lut-ALit) G LP-1(7-39) ; 
Tur8Arg26· 34Lys36·39-bis-(Glut-ALit) GLP-1(7-39); Lys26· 
34-bis-(Aspa-ADod) GLP-1(7-36); Lys26• 34-bis-(Aspa
ADod) GLP-1(7-37); Lys26' 34-bis-(Aspa-ADcxl) GLP-1'7-

45 38); Lys26· 34-bis-(Aspa-ADod) GLP-1(7-39) Arg26Lys34•36-
bis-(Aspa-ADod) GLP-1(7-36); Arg34Lys26• 36-bis-(Aspa
ADod) GLP-1(7-36); Arg26Lys34•36-bis-(Aspa-ADod) GLP-
1(7-37); Arg34Lys26· 36-bis-(Aspa-ADod) GLP-H7-37); 
Arg26Lys34•37 -bis-(Aspa-ADod) GLP-1(7-37); Arg34Lys26• 

50 31-bis-(Aspa-ADod) GLP-1(7-37); Arg26Lys34' 39-bis
(Aspa-ADod) GLP-1(7-39); Arg34Lys26·39-bis-(Aspa
ADod) GLP-1(7-39); Arg26• 34Lys36.39-bis-(Aspa-ADod) 
GLP-1(7-39); 
Arg26Lys18• 

34-bi5-(Aspa-ADod) GLP-1(7-36); Arg34Lys1s, 
55 26-bis-(Aspa-ADod) GLP-1(7-36); Arg26Lys18' 34-bis

(Aspa-ADod) GLP-1(7-37); Ari34Lys18'26-bis-(Aspa
ADod) GLP-1(7-37); Arg26Lys1

~' 
34-bis-(Aspa-ADod) 

GLP-1(7-38); Arg34Lys18
'
26-bis-(Aspa-AOod) GLP-1(7-

38); Arg26Lys18 • 
34-bis-(Aspa-ADod) GLP-1(7-39); 

60 Arg34Lys18
•
26-bis-(Aspa-ADod) GLP-1(7-39); Arg26Lys23' 

34-bis-(Aspa-ADod) GLP-1(7-36) ; Arg34Lys23'26-bis
(A5pa-ADod) GLP-1(7-36); A~f6Lys23· 34-b.is-(Aspa
ADod) GLP-1(7-37); Arg34Lys23·" -bis-(Aspa-ADod) GLP-
1(7-37); Arg26Lys23' 34-bis-(Aspa-ADod) GLP-1(7-38); 

65 Arg34Lys23·26 -bis-(Aspa-ADod) GLP-1(7-38); Arg26Lys23' 
34-bis-(Aspa-ADod) GLP-1(7-39); Arg34Lys23•26-bis
(A5pa-ADod) GLP-1(7-39); Arg26Lys27' 34-bis-(Aspa-
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ADod) GLP-1(7-36); Arg34Lys27' 26-bis-(Aspa-ADod) 
GLP-1(7-36); Art6Lr 27· 34-bi5-(Aspa-ADod) GLP-1(7-
37); Arg34Lvs2 · 2 -bis-(Aspa-ADod) GLP-1(7-37); 
Arg26Ly?7

• 
34-bis-(Aspa-ADod) GLP-1(7-38); Arg34Lys27· 

26-bis-(Aspa-ADod) GLP-1(7-38) ; Ari26Lys27' 34-bi5-
(Aspa-ADod) GLP-1(7-39); Aif34Lys~7, 26-bis-(Aspa
ADod) GLP-1(7-39); GtLys26

• -bi5-(Aspa-ADod) GLP-
1(7-36); GlysLys26· 3 -bis-(Aspa-ADod) GLP-1(7-37); 
GlysLys26· 34-bis-(Aspa-ADod) GLP-1(7-38); Gly"Lys26· 
34-bis-(A5pa-ADod) GLP-1(7-39) Gly8 Arg26Lys34·36-bis
(Aspa-ADod) GLP-1(7-36); Gl¥8Arg34Lys20· 36-bis-(Aspa
ADod) GLP-1(7-36); GJy8 Arg-6Lys34·36-bis-(Aspa-ADod) 
GLP-1(7-37}; GltArg34L_,vs26• 36-bis-(Aspa-ADod) GLP-1 
(7-37); Glys Arf,;6Lr 34

•
3 -bis-(Aspa-ADod)-GLP)1(7-37); 

Gly8 Arg34Lys 6·3 -bis-(Aspa-ADod) GLP- 1(7-37); 
Glys Arg26Lys34•38-bis-( Aspa-ADod) GLP-1(7-38); 
G!y8 Arg34Lvs26•38-bis-(Aspa-ADod) GLP-1(7-38); 
GlysArg26, 341=_,ys3:·38-bis-(Aspa-ADod) GLP-1(7-38); 
GJy8 Arg26Lys,4• , 9-bis-(Aspa-ADod) GLP-1(7-39); 
Gly8 Aq~34!-,ys2:·39-bis-(Aspa-ADod) .GLP-1(7-39); 
GJy8 Arg"0

• ,
4Lys,6•39 -bis-(Aspa-ADod) GLP-1(7-39); 

Val8Lys26• 34-bis-(Aspa-ADod) GLP-1(7-36); Val8Lys26• 
34-bis-(Aspa-ADod) GLP-1(7-37); Va18Lys26• 34-bis-(Aspa
ADod) GLP-1(7-38); Val8Lys26• 34-bis-(Aspa-ADod) GLP-
1(7-39) Val8Art'Lys34·36-bis-(Aspa-ADod) GLP-1(7-36); 
Val8Arg34Lys o, , 6-bis-(Aspa-ADod) GLP-1(7-36); 
Vais Arg26Lys34·3~ ~bis-(Aspa-ADod) GLP-1(7-3 7); 
Val8 Arg34Lys26• >0 -bis-(Aspa-ADod) GLP-1(7-37); 
Vais Arg26Lys34·37 -bis-(Aspa-ADod) GLP-1(7-3 7) ; 
Val8 Arg34Lys26•37 -bis-(Aspa-ADod) GLP-1(7-3 7) ; 
Vais Arg26Lys34·38-bis-(Aspa-ADod) GLP-1(7-38); 
Val8 Arg34Lvs 26·38-bis-(Aspa-ADod) GLP-1(7-38) ; 
Val8 Arg26· 34Lys36·38-bis-(Aspa-ADod) GLP-1(7-38); 
Val8 Arg26Lys34· 39-bis-(Aspa-ADod) GLP-1(7-39); 
Val8 Ani.34Lys26·39 -bis-(Aspa-ADod) GLP-1(7-39) ; 
Vals Arg'fo, 34Lys36·39-bis-(Aspa-ADod) GLP-1(7-39).; 
Ser8Lys26· 34-bis-(Aspa-ADod) GLP-1(7-36); Ser8Lys26· 
34-bis-(Aspa-ADod) GLP-1(7-37); Ser8Lys26

• 
34-bis-(Aspa

ADod) GLP-1(7-38); SersLys26· 34-bis-(Aspa-ADod) GLP-
1(7-39) Ser8 Art6Lrs34·36-bis-(Aspa-ADod) GLP-1(7-36); 
Ser8 Arg34Lys-6· 6-bis-(Aspa-ADod) GLP-1(7-36); 
Sers Arg26Lys34•36-bis-(Aspa-ADod) GLP-1(7-3 7); 
Ser8 Arg34Lys26• 36-bis-(Aspa-ADod) GLP-1(7-37) ; 
Sers Arg26Lys34•37 -bis-(Aspa-ADod) GLP-1(7-3 7); 
Ser8 Arg34Lys26•37 -bis-(Aspa-ADod) GLP-1(7-3 7); 
Sers Arg26Lys34•38 -bis-(Aspa-ADod) GLP-1(7-38); 
Sers Arg34Lys26·38-bis-(Aspa-ADod) GLP-1(7-38); 
Ser8 Arg26• 34Lys36•36-bis-(Aspa-ADod) GLP-1(7-38); 
Sers Arg26Lys34 • 39-bis-(Aspa-ADod) GLP-1(7-39); 
Sers Arg34Lys26•39 -bis-(Aspa-ADod) GLP-1(7-39); 
Ser:8 Arg26• 

34Lys36•39 -bis-(Aspa-ADod) GLP-1(7-39); 
Thr8 Lys26' 34-bis(Aspa-ADod) GLP-1(7-36); ThrsLys26' 
34-bis-(Aspa-ADod) GLP-1(7-37); Thr6Lys26· 34-bis-(Aspa
ADod) GLP-1(7-38); Thr6Lys26• 34-bis-(Aspa-ADod) GLP-
1(7-39) Thr8Arg26Lys34'36-bis-(Aspa-ADod) GLP-1(7-36); 
Thr8Arg34Lys26• 36-bis-(Aspa-ADod) GLP-1(7-36); 
Thr8 Arg26Lys34·36-bis-(Aspa-ADod) GLP-1(7-37); 
Tbr8 Arg34Lys26· 36-bis-(Aspa-ADod) GLP-1(7-37); 
Tbrs Arg26Lys34·37 -bis-(A5pa-ADod) GLP-1(7-37) ; 
Thr8 Arg34Lys26·37 -bis-(Aspa-ADod) GLP-1(7-37); 
Tbr8 Arg 26Lys34·38-bis-(A5pa-ADod) GLP-1(7-38); 
Tbrs Arg34Lys26·38-bis-(Aspa-ADod) GLP-1(7-38) ; 
Tbrs Arg26· 34Lys36·3s-bis-(Aspa-ADod) GLP-1(7-38); 
Tbr8Arg26Lys34· 39-bis-(Aspa-ADod) GLP-1(7-39); 
T hrs Arg34Lys26·39 -bis-( Aspa-ADod) GLP-1(7-39); 
Tbr8 Arg26• 34Lys36•38-bis-(Aspa-ADod) GLP-1(7-39); 
Lys26' 34-bis-(Aspa-ATet) GLP-1(7-36); Lys26· 34-bi5-(Aspa
Afet) GLP-1(7-37); Lys26· 34-bis-(Aspa-ATet) GLP-1(7-38); 
Lys26• 34-bis-(Aspa-ATet) GLP-1(7-39) 

134 
Arg26Lys34'36-bis-(Aspa-ATet) GLP-1(7-36); Arg34Lys26' 
36-bis-(Aspa-ATet) GLP-1(7-36); Arg26Lys34·36-bis-(Aspa
ATet) GLP-1(7-37); Arg34Lys26' 36-bis-(Aspa-ATet) GLP-1 
(7-37); Arg26Lys3'' •37-bis-(Aspa-ATet) GLP-1(7-37); 

s Arg34Lys26·37-bis-(Aspa-ATet) GLP-1(7-37); Arg26Lys34· 
39-bis-(A5pa-ATet) GLP-1(7-39); Arg34Lys26'39 -bis-(Aspa
ATet) GLP-1(7-39); Arg26' 34Lys36'39 -bi5-(Aspa-ATet) GLP-
1(7-39); 
Arg26Lys18· 34-bis-(Aspa-Afet) GLP-1(7-36); Arg34Lys18' 

10 20-bis-(A5pa-ATet) GLP-1(7-36); Arg26Lys18• 34-bis-(Aspa
ATet) GLP-1(7-37); Arg34Lys18

•
26-bis-(Aspa-ATet) GLP-1 

(7-37); Arg26Lys18· 34-bis-(Aspa-ATet) GLP-1(7-38); 
Arg34Lys18

'
26-bis-(Aspa-ATet) GLP-1(7-38); Arg26Lys1s, 

34-bis-(Aspa-ATet) GLP-1(7-39); Arg34Lys18·26 -bis-(Aspa-
15 ATet) GLP-1(7-39); Arg26Lys23• 34-bi5-(Aspa-ATet) GLP-1 

(7-36); Arg34Lys23·26-bis-(Aspa-ATet) GLP-1(7-36); 
Arg26Lys23• 34-bis-(Aspa-ATet) GLP-1(7-37); Arg34Lys23• 
20-bis-(Aspa-ATet) GLP-1(7-37); Arg26Lys23• 34-bis-(A5pa
Afet) GLP-1(7-38); Arg34Lys23

•
26-bis-(Aspa-ATet) GLP-1 

20 (7-38); Arg26Lys23• 34-bis-(Aspa-ATet) GLP-1(7-39); 
Arg34Lys23•26 -bis-(Aspa-Afet) GLP-1(7-39); 
Arg26Lys27· 34-bis-(Aspa-Afet) GLP-1(7-36); Arg34Lys27· 
26-bis-(A5pa-ATet) GLP-1(7-36); Arg26Lys27• 34-bis-(Aspa
Afet) GLP-1(7-37); Arg34Lys27' 26-bis-(Aspa-ATet) OLP-I 

25 (7-37); Arg26Lys27· 34-bis-(Aspa-ATet) GLP-1(7-38}; 
Arg34Lys27' 26-bi5-(A5Pa-ATet) GLP-1(7-38); Arg26Lys27• 
34-bis-(Aspa-ATet) GLP-1(7-39); Arg34 Lys27' 26-bis-(Aspa
ATet) GLP-1(7-39); 
Gly8Lys26

• 
34-bi5-(Aspa-ATet) GLP-1(7-36); Gly8 Lys26' 

30 
34-bis-(A5pa-ATet) GLP-1(7-37); Gly8 Lys26' 34-bis-(Aspa
ATet) GLP-1(7-38); Gly8Lys26· 34-bis-(Aspa-ATet) GLP-1 
(7-39) 
Gly8 Arg26Lys34'36-bis-(Aspa-ATet) GLP-1(7-36); 
Glys Arg34Lys26· 36-bis-(Aspa -ATet) GLP-1(7-36) ; 

35 Glys Arg26Lys34'36 -bis-(Aspa-ATet) GLP-1(7-37); 
Gly8 Arg34Lys26· 36-bis-(Aspa-ATet) GLP-1(7-37) ; 
Gly8 Arg26Lys34·37 -bis-(Aspa-ATet) GLP-1(7-37) ; 
Gly8 Arg34Lys26•37 -bis-(Aspa-ATet) GLP-1(7-37); 
Gly8 Arg26Lys34·37 -bis-(Aspa-ATet) GLP-1(7-38) ; 

40 Gly8 Arg34Lys26·38-bis-(Aspa-ATet) GLP-1(7-38); 
Gly8 Arg26• 34Lys36•38 -bis-(Aspa-ATet) GLP-1(7-38) ; 
Glys Arg26Lys34· 39-bis-(Aspa-ATet) GLP-1(7-39); 
Gly6 Arg34Lys26•39 -bis-(Asps-ATet) GLP-1(7-39); 
GlysArg26• 34Lys26• 34-bis-(Asps-ATet) GLP-1(7-39); 

45 Va18 Lys26· 34-bis-(Aspa-ATet) GLP-1(7-36); Va18 Lys26, 
34-bis-(Aspa-ATet) GLP-1(7-37); Val8Lys26• 34-bis-(Aspa
Afet) GLP-1(7-38); Val8Lys26• 34-bis-(Aspa-Afet) GLP-1 
(7-39); Va18 Arg26Lys34·36-bis-(Aspa-Aret) GLP-1(7-36); 
Val8Arg34Lyszo, 36-bis-(Aspa-ATet) GLP- 1(7-36) ; 

50 Vais Arg 26Lys34'36 -bis-(Aspa-ATet) G LP-1(7-37) ; 
Va18Arg34Lys26· 36-bis-(Aspa-ATet) GLP- 1(7-37); 
Val8 Arg26Lys34•37 -bis-(Aspa-ATet) G LP-1(7-37); 
Vais Arg34Lys26·37 -bis-(Aspa-ATet) G LP-1(7-37) ; 
Val8 Arg26Lys34•38-bis- (Aspa-ATet) G LP-1(7-38); 

55 Val8 Arg34Lys26'38-bis-(Aspa-ATet) G LP-1(7 -38); 
Val8 Arg26· 34Lys36·38-bis-(Aspa-ATet) GLP-1(7-38); 
Val8 Arg26Lys34• 39- bis-(Aspa-ATet) GLP- 1(7-39); 
Val8 Arg34Lys26·39 -bis-(Aspa-ATet) G LP-1(7 -39); 
Val8Arg26· 34Lys36·39-bis-(Aspa-ATet) GLP-1(7-39); 

60 Ser8 Lys26· 34-bis-(Aspa-ATet) GLP-1(7-36); Ser8 Lys26' 
34-bis-(A5pa-ATet) GLP-1(7-37); Ser8Lys26

• 
34-bis-(Aspa

ATet) GLP-1(7-38); SersLys26· 34-bis-(Aspa-ATet) GLP-1 
(7-39) 
Sers Arg26Lys34'36-bis-(Aspa-ATet) G LP-1(7-36); 

65 Ser8 Arg34Lys26' 36-bis-(Aspa-ATet) GLP- 1(7-36); 
Ser8 Arg26Lys34•36-bis-(Aspa-ATet) G LP-1(7-37); 
Sers Arg34Lys26' 36-bis-(Aspa-ATet) GLP- 1(7-37); 
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Sers Arg26Lys34·37 -bis-(Aspa-ATe t) GLP-1(7-3 7) ; 
Sers Arg34Lys26·37 -bis-(Aspa-ATet) GLP-1(7-37); 
Sers Arg26Lys34·3s -bis-(Aspa-ATet) GLP-1(7-38); 
Sers Arg34 Lys26·3s-bis-(Aspa-ATe t) GLP-1(7-38); 
Sers Arg26· 34Lys36·38-bis-(Aspa-ATet) GLP-1(7-38); 
Sers Arg26Lys34· 39 -bis-(Aspa-ATet) GLP-1(7-39); 
Sers Arg34 Lys26·39 -bis-(Aspa-ATet) GLP-1(7-39); 
Ser8 Arg26· 34Lys36·39 -bis-(Aspa-ATet) GLP-1(7-39); 
ThrsLys26· 34-bis-(Aspa-Afet) GLP-1(7-36); ThrsLys26· 
34-bis-(Aspa-ATet) GLP-1(7-37); Tbr8Lys26• 34-bis-(Aspa
ATet) GLP-1(7-38); Thr8Lys26· 34 -bis-(Aspa-ATet) GLP-1 
(7-39) 
Tbr8 Arg26Lys34•36-bis-(Aspa-ATet) GLP-1(7-36); 
T hr8 Arg34Lys26· 36-bis-(Aspa-ATet) GLP-1(7-36); 
T br8 Arg26Lys34•36-bis-(Aspa-ATet) GLP-1(7-37) ; 
T hr8 Arg34Lys26· 36-bis-(Aspa-ATet) GLP-1(7-37) ; 
T hr8 Arg26Lys34•37 -bis-(Aspa-ATet) GLP-1(7-37); 
T br8 Arg34 Lys26•37 -bis-(Aspa-ATet) GLP-1(7-37) ; 
T hr8 Arg26Lys 34•38-bis-(Aspa-ATet) G LP-1(7-38); 
T hr8 Arg34 Lys26•38-bis-(Aspa-ATet) GLP-1(7-38); 
Tbr8 Arg26• 34Lys36•38 -bis-(Aspa-ATet) GLP- 1(7-38); 
Thr8 Arg26Lys34· 39-bis-(Aspa-ATet) GLP-1(7-39); 
Tbr8 Arg34 Lys26•39 -bis-(Aspa-ATet) GLP-1(7-39); 
Thrs Arg26· 34Lys36·39-bis-(Aspa-Afet) GLP-1(7-39); 
Lys26· 34-bis-(Aspa-AHex) GLP-1(7-36); Lys26· 34-bis
(Aspa-AHex) GLP-1(7-37); Lys26• 34-bis-(Aspa-AHex) 
GLP-1(7-38); Lys26' 34-bis-(Aspa-AHex) GLP-1(7-39) 
Arg26Lys34•36-bis-(Aspa-AHex) GLP-1(7-36); Arg34Lys26· 
36-bis-(Aspa-AHex) GLP-1(7-36); Arg26Lys34'36 -bis-(Aspa
AHex) GLP-1(7-37); Arg34Lys26' 36-bis-(Aspa-AHex) GLP-
1(7-37); Arg26Lys34·37 -bis-(Aspa-AHex) GLP-1(7-37); 
Arg34Lys26

•
37-bis-(Aspa-AHex) GLP-1(7-37); Arg26Lys34' 

39-bis-(Aspa-AHex) GLP-1(7-39); Arg34Lys26'39 -bis-(Aspa
AHex) GLP-1(7-39); Arg26Lys36·39-bis-(Aspa-AHex) GLP-
1(7-39); 
Arg26Lys18· 34-bis-(Aspa-AHex) GLP-1(7-36); Arg34Lys18· 
20-bis-(Aspa-AHex) GLP-1(7-36); Arg26Lys18· 34-bis
(Aspa-AHex) GLP-1(7-37); Arg34Lys18'26-bis-(Aspa
AHex) GLP-1(7-37); Art6Lys18· 34-bis-(Aspa-AHex) GLP-
1(7-38); Arg34Lys18·2 -bis-(Aspa-AHex) GLP-1(7-38); 
Arg26Lys18• 34-bis-(Aspa-AHex) GLP-1(7-39); Arg34Lys1 

" 

26-bis-(Aspa-AHex) GLP-1(7-39); 
Arg26Lys23

• 
34-bis-(Aspa-AHex) GLP-1(7-36); Arg34Lys23• 

20-bis-(Aspa-AHex) GLP-1(7-36) ; Arg26Lys23• 34-bis
(Aspa-AHex) GLP-1(7-37); Arg34Lys23·26-bis-(Aspa
AHex) GLP-1(7-37); Arg26Lys23• 34-bis-(Aspa-AHex) GLP-
1(7-38); Arg26Lys23•26-bis-(Aspa-AHex) GLP-1(7-38); 
Arg26Lys23

• 
34-bis-(Aspa-AHex) GLP-1(7-39); Arg34Lys23· 

20-bis-(Aspa-AHex) GLP-1(7-39); Arg26Lys27• 34-bis
(Aspa-AHex) GLP-1(7-36); Arg3•Lys27' 26-bis-(Aspa
AHex) GLP-1(7-36); Arg26Lys27· 34-bis-(Aspa-AHex) GLP-
1(7-37); Arg34Lys27• 26-bis-(Aspa-AHex) GLP-1(7-37); 
Arg26Lys27' 34-bis-(Aspa-AHex) GLP-1(7-38); Arg34Lys27' 
26-bis-(Aspa-AHex) GLP-1(7-38); Arg26Lys27• 34-bis
(Aspa-AHex) GLP- 1(7-39); Arg34Lys27' 26-bis-(Aspa
AHex) GLP-1(7-39); GlysLys26· 34-bis-(Aspa-AHex) GLP-
1(7-36); Gly8Lys26· 34-bis-(Aspa-AHex) GLP-1(7-37); 
Glys Lys26· 34-bis-(Aspa-AHex) GLP-1(7-38); Gly8 Lys26' 
34-bis-(Aspa-AHex) GLP-1(7-39) Gly8 Arg26Lys34·36-bis
(Aspa-AHex) GLP-1(7-36); Gly8 Arg34Lys26

• 
36 -bis-(Aspa

AHex) GLP-1(7-36); Gly8 Arg26Lys34'36-bis-(Aspa-AHex) 
GLP-1(7-37); G1tArg34Lys26· 36-bis-(Aspa-AHex) GLP-1 
(7-37); Gly8Arg 6Lys34•37-bis-(Aspa-AHex) GLP-1(7-37); 
Gly8 Arg34Lys26•37 -bis-(Aspa-AHex) GLP-1(7-37); 
Gly8 Arg26Lys 34·38 -bis-(A5pa-AI-lex) GLP-1(7-38); 
Glys Arg34Lys26•3s -bis-(Aspa-AHex) GLP-1(7-38); 
Gly8 Arg26• 34Lys36•38-bis-(Aspa-AHex) GLP- 1(7-38); 

136 
Glys Arg26Lys34• 39-bis-(Aspa-AHex) GLP-1(7-39); 
Gly8 Arg34Lys26·39-bis-(Aspa-AHex) GLP-1(7-39); 
Glys Arg26• 34Lys36·39 -bis-(Aspa-AHex) GLP-1(7-39); 
ValsLys26' 34-bis-(Aspa-AHex) GLP-1(7-36); Val8 Lys26' 

s 34-bis-(Aspa-AHex) GLP-1(7-37); Val8Lys26·34bis-(Aspa
AHex) GLP-1(7-38); ValsLys26· 34-bis-(Aspa-AHex) GLP-
1(7-39) 
Val8 Arg26Lys34•36-bis-(Aspa-AHex) GLP- 1(7-36); 
Val8 Arg 34Lys26• 36-bis-(Aspa-AHex) GLP- 1(7-36) ; 

10 Val8 Arg26Lys34•36-bis-(Aspa-AHex) GLP-1(7-37); 
Val8 Arg34Lys26· 36 -bis-(Aspa-AHex) GLP-1(7-37); 
Vais Arg26Lys34•37 -bis-(Aspa-A Hex) GLP-1(7-37); 
Val8 Arg34Lys26•37 -bis-(Aspa-AHex) GLP-1(7-37); 
Vais Arg26Lys34•38-bis-(Aspa-AHex) GLP-1(7-38); 

15 Vais Arg34Lys26
•
38-bis-(Aspa-AHex) GLP-1(7-38); 

ValsArg26· 34Lys36·38-bis-(Aspa-A ex) GLP-1(7-38); 
Va18 Arg26Lys34• 39 -bis-(Aspa-AHex) GLP-1(7-39); 
Vais Arg34Lys26

•
39 -bis-(Aspa-AHex) GLP-1(7-39); 

Va18Arg26· 34Lys36.39 -bis-(Aspa-AHex) GLP-1(7-39); 
20 Ser8Lys26• 34-bis-(Aspa-AHex) GLP-1(7-36); Ser8Lys26• 

34-bis-(Aspa-AHex) GLP-1(7-37); Ser8Lys26• 34-bis-(Aspa
AHex) GLP-1(7-38); Ser8Lys26· 34-bis-(Aspa-AHex) GLP-
1(7-39) 
Sers Arg26Lys34·36-bis-(Aspa-AHex) GLP-1(7-36); 

25 Sers Arg34Lys26· 36-bis-(Aspa-AHex) GLP-1(7-36); 
Sers Arg26Lys34•36-bis-(Aspa-AHex) G LP-1(7-3 7) ; 
Sers Arg3"Lys26· 36-bis-(Aspa-AHex) GLP-1(7-37); 
Sers Arg26Lys34·37 -bis-(Aspa-AHex) GLP- 1(7-37) ; 
Sers Arg34Lys26·37 -bis-(Aspa-AHex) GLP-1(7-37) ; 

30 Ser8 Arg26Lys34·3s -bis-(Aspa-AHex) GLP-1(7-38); 
Sers Arg34Lys26·38-bis-(Aspa-AHex) GLP- 1(7-38); 
Sers Arg26· 34Lys36·3s-bis-(Aspa-AHex) GLP-1(7-38) ; 
Ser8 Arg26Lys34' 39 -bis-(Aspa-AHex) GLP- 1(7-39); 
Sers Arg34Lys26·39 -bis-(Aspa-AHex) GLP- 1(7-39); 

35 SersArg26· 34Lys36
,3

9 -bis-(A5pa-AHex) GLP-1(7-39); 
Tur8Lys26· 34-bis-(Aspa-AHex) GLP-1(7-36); Tbr8Lys26· 
34 -bis-(Aspa-AHex) GLP-1(7-37); ThrsLys26· 34 -bis-(Aspa
AHex) GLP-1(7-38); TbrsLys26' 34-bis-(Aspa-AHex) GLP-
1(7-39) 

40 Thr8 Arg26 Lys34•36 -bis(Aspa-AHex) GLP-1(7-36); 
Tbr8 Arg34Lys26• 36-bis-(Aspa-AHex) GLP-1(7-36); 
Thrs Arg26Lys34·36-bis-(Aspa-AHex) GLP-1(7-37); 
Thr! Arg34Lys26• 36-bis-(Aspa-AHex) GLP-1(7-37); 
Tbr Arg26Lys34 37 -bis-(Aspa-AHex) GLP-1(7-37) ; 

45 ThrsArg34Lys26·37-bis-(Aspa-AHex) GLP-1(7-37); 
Thr8 Arg26Lys34•38-bis-(Aspa-AHex) GLP-1(7-38); 
Thrs Arg34Lys26•38-bis-(Aspa-AHex) GLP-1 (7-38) ; 
Thrs Arg26• 34Lys36•38-bis-(Aspa-AHex) GLP-1(7-38); 
T br8Arg26Lys34• 39-bis-(Aspa-AHex) GLP- 1(7-39); 

50 Thr8 Arg34Lys26'39 -bis-(Aspa-AHex) GLP-1 (7-39) ; 
Thr8 Arg26· 34Lys36•39-bis-(Aspa-AHex) GLP-1(7-39); 
Lys26• 34-bis-(Aspa-AOct) GLP-1(7-36); Lys26• 34-bis
(Aspa-AOct) GLP-1(7-37); Lys26' 34-bis-(Aspa-AOct) GLP-
1(7-38); Lys26• 34-bis-(Aspa-AOct) GLP-1(7-39) 

55 Arg26Lys34'36-bis-(Aspa-AOct) GLP-1(7-36); Arg34Lys26' 
36-bis-(Aspa-AOct) GLP-1(7-36); Arg26Lys34'36-bis-(Aspa
AOct) GLP-1(7-37); Arg34Lys26· 36-bis-(Aspa-AOct) GLP-
1(7-37); Arg26Lys34'37 -bis-(Aspa-AOct) GLP-1(7-37); 
Arg34Lys26·37-bis-(Aspa-AOct) GLP-1(7-37); Arg26Lys34· 

60 39 -bis-(Aspa-AOct) GLP-1(7-39); Arg34Lys26·39 -bis-(Aspa
AOct) GLP-1(7-39); Arg26' 34Lys36'39-bis-(Aspa-AOct) 
GLP-1(7-39); 
Arg26Lys18· 34-bis-(Aspa-AOct) GLP-1(7-36); Arg34Lys18· 
20-bis-(Aspa-AOct) GLP-1(7-36); Arg26Lys18• 34-bis-(Aspa-

65 AOct) GLP-1(7-37); Arg34Lys18·26-bis-(Aspa-AOct) GLP-1 
(7-37); Arg26Lys1s, 34-bis-(Aspa-AOct) GLP-1(7-38); 
Arg34Lys18•26-bis -(Aspa -AOct )-G LP-1(7-38); 
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Arg26Lys18' 34-bis-(Aspa-AOct) GLP-1(7-39); Arg'" Lys18' 
26-bis -(Aspa -AOct) GLP-1(7-39); 
Arg26Lys23

' 
34-bis-(Aspa-AOct) GLP-1(7-36); Arg34Lys23' 

26-bis-(Aspa-AOct) GLP-1(7-36); Arg26Lys23' 34-bis-(Aspa
AOct) GLP-1(7-37); Arg34Lys23·2°-bis-(Aspa-AOct) GLP-1 
(7-37); Arg26Lys23' 34-bis-(Aspa-AOct) GLP-1(7-38); 
Arg34Lys23'26-bis-(Aspa-AOct) GLP-1(7-38); Arg26Lys23' 
34-bis-(Aspa-AOct) GLP-1(7-39); Arg34Lys23·26 -bis-(Aspa
AOc2L -1{7-39); 
Arg2 Lys27' 34-bis-(Aspa-AOct) GLP-1(7-36); Arg34Lys27' 
26-bis-(Aspa-AOct) GLP-1(7-36); Arg26Lys27· 34 -bis-(Aspa
AOct) GLP-1(7-37); Arg34Lys27• 26-bis-(Aspa-AOct) GLP-
1(7-37); Art 6Lys27' 34-bis-(Aspa-AOct) GLP-1(7-38); 
Arg34Lys27· · 6-bis-(Aspa-AOct) GLP-1(7-38); Arg26Lys27· 
34-bis-(Aspa-AOct) GLP-1(7-39);Arg34Lys27' 26-bis-(Aspa
AOct) GLP-1(7-39); 
Gly8Lys26• 34-bis-(Aspa-AOct) GLP-1(7-36); GJy8Lys26• 
34-bis-(Aspa-AOct) GLP-1(7-37); Gly8Lys26' 34-bis-(Aspa
AOct) GLP-1(7-38); Gly8Lys26· 34-bis-(Aspa-AOct) GLP-1 
(7-39) 
Gly8 Arg26Lys 34•36 -bis-(Aspa-AOct) GLP-1(7-36) ; 
GJy8 Arg34Lys26· 36-bis-(Aspa-AOct) GLP-1(7-36); 
Gly8 Arg26Lys34•36-bis-(Aspa-AOct) GLP-1(7-3 7); 
Gly8Arg34 Lys26' 36-bis-(Aspa-AOct) GLP-1(7-37); 
Gly8 Arg26Lys34·37 -bis-(Aspa-AOct) GLP-1(7-3 7); 
Gly8 Arg34Lys26•37 -bis-(Aspa-AOct) GLP-1(7-3 7); 
Gly8 Arg26Lys34 ·38-bis-(Aspa-AOct) GLP-1(7-38); 
Gly8 Arg34Lys 26·38 -bis-(Aspa-AOct) GLP-1(7-38); 
Gly8 Arg26· 34Lys36·38-bis-(Aspa-AOct) GLP-1(7-38); 
Gly8 Arg26Lys34' 39-bis-(Aspa-AOct) GLP-1(7-39); 
Glys Arg34Lys26·39 -bis-(Aspa-AOct) GLP-1(7-39); 
Gly8 Ar<j6· 34Lys36'39 -bis-(Aspa-AOct) GLP-1(7-39); 
Val8Lys26' 34-bis-(Aspa-AOct) GLP-1(7-36); Val8Lys26' 
34-bis-(Aspa-AOct) GLP-1(7-37); Val8Lys26· 34-bis-(Aspa
AOct) GLP-1(7-38); Val8Lys26' 34-bis-(Aspa-AOct) GLP-1 
(7-39) Vais Arg26Lys34·36 -bis-(Aspa-AOct) GLP-1(7-36); 
Vais Arg34Lys26· 36-b is-(Aspa-AOct) GLP-1 (7 -36); 
Val8 Arg26Lys34•36-bis-(Aspa-AOct) GLP-1(7-3 7); 
Vais Arg34Lys26· 36-b is-(Aspa-AOct) GLP-1 (7-37); 
Va18 Arg26Lys34•37 -bis-(Aspa-AOct) GLP-1(7-3 7); 
Vais Arg34Lys26•37 -bis-(Aspa-AOct) GLP-1(7 -37) ; 
Vais Arg26Lys34·38-bis-(Aspa-AOct) GLP-1(7-38); 
Va18 Arg34Lys26•38-bis-(Aspa-AOct) GLP-1(7-38); 
Vais Arg26• 34Lys36•3s-bis-(Aspa-AOct) GLP-1(7-38); 
Vais Arg26Lys34• 39-bis-(Aspa-AOct) GLP-1(7-39); 
Vais Arg34Lys26•39 -bis-(Aspa-AOct) GLP-1(7-39); 
Vais Arg26• 34Lys36•39 -bis-(Aspa-AOct) GLP-1(7-39); 
Ser8Lys26· 34-bis-(Aspa-AOct) GLP-1(7-36); Ser8Lys26· 
34-bis-(Aspa-AOct) GLP-1(7-37); Ser8Lys26• 34-bis-(Aspa
AOct) GLP-1(7-38); Ser8Lys26' 34-bis-(Aspa-AOct) GLP-1 
(7-39) 
Sers Arg26Lys34•36-bis-(Aspa-AOct) GLP-1(7-36); 
Sers Arg34Lys 26· 36-b is-(Aspa-AOct) GLP-1(7-36); 
Ser8 Arg26Lys34•36-bis-(Aspa-AOct) GLP-1(7-3 7); 
Se rs Arg34Lys26' 36-b is-(Aspa-AOct) G LP-1 (7-37); 
Sers Arg26Lys34·37 -bis-(Aspa-AOct) GLP-1(7-3 7); 
Sers Arg34Lys26·37 -bis-(Aspa-AOct) GLP-1(7-3 7); 
Sers Arg26Lys34·38-bis-(Aspa-AOct) GLP-1(7-38); 
Ser~ Ar&,34Lr,s26·38-bis-(Aspa-AOct) GLP-1(7-38); 
Ser8 Arg-6· 4Lys36·38-bis-(Aspa-AOct) GLP-1(7-38); 
Sers Arg26Lys34' 39-bis-(Aspa-AOct) GLP-1(7 -39); 
Sers Ar~34Lys26·39 -bis-(Aspa-AOct) GLP-1(7-39); 
Ser8 Arg·6, 34Lys36·39 -bis-(Aspa-AOct) GLP-1(7-39); 
TbrsLys26' 34-bis-(Aspa-AOct) GLP-1(7-36); Thr8Lys26' 
34-bis-(Aspa-AOct) GLP-1(7-37); Tbr8Lys26

• 
34-bis-(Aspa

AOct) GLP-1(7-38); Thr8 Lys26· 34-bis-(Aspa-AOct) GLP-1 
(7-39) Tbr8 Arg26Lys34'36-bis-(Aspa-AOct) GLP-1(7-36); 

138 
Thr8 Arg3'1Lys26· 36-bis-(Aspa-AOct) GLP-1(7-36); 
T br8 Arg26Lys34·36-bis-(Aspa-AOct) GL P-1(7-37) ; 
T br8 Arg34Lys26· 36-bis-(Aspa-AOct) GLP-1(7-37); 
Thr8 Arg26Lys34'37 -bis-(Aspa-AOct) GLP-1(7-37); 

s T br8 Arg34Lys26·37 -bis-(Aspa-AOct) GL P-1(7-37) ; 
T br8 Arg26Lys34'38-bis-(Aspa-AOct) GL P-1(7-38); 
T brs Arg34Lys26'38-bis-(Aspa-AOct) GL P-1(7-38); 
Tbrs Arg26· 34Lys36·3s -bis-(Aspa-AOct) GLP-1(7-38); 
Thr8 Arg26Lys34• 39-bis-(Aspa-AOct) GLP-1(7-39); 

10 T br8 Arg34Lys26•39 -bis-(Aspa-AOct) GL P-1(7-39); 
Tors Arg26· 34Lys36·39 -bis-(Aspa-AOct) GLP-1(7-39); 
Lys26· 34-bis-(Aspa-ALit) GLP-1(7-36); Lys26· 34-bis
(Aspa-ALit) GLP-1(7-37); Lys26• 34-bis-(Aspa-ALit) GLP-
1(7-38); Lys26· 34-bis-(Aspa-ALit) GLP-1(7-39) 

15 Arg26Lys34'36 -bis-(Aspa-ALit) GLP-1~7-36); Arg34Lys26' 
36-bis-(Aspa-ALit) GLP-1(7-36); Arg2 Lys34•36-bis-(Aspa
ALit) GLP-1(7-37); Arg34Lys26• 36-bis-(Aspa-ALit) GLP-1 
(7-37); Arg26Lys34'37-bis-(Aspa-ALit) GLP-1(7-3 7); 
Arg34Lys26·37-bis-(Aspa-ALit) GLP-1(7-37); Arg26Lys34• 

20 39-bis-(Aspa-ALit) GLP-1(7-39); Arg34Lys26•39 -bis-(Aspa
ALit) GLP-1(7-39); Arg26• 34Lys36•39-bis-(Aspa-ALit) GLP-
1(7-39); 
Arg26Lys18• 34-bis-(Aspa-ALit) GLP-1(7-36); Arg34Lys18• 
26-bis-(Aspa-ALit) GLP-1(7-36); Arg26Lys18' 3'-bis-(Aspa-

25 ALit) GLP-1(7-37); Arg34Lys18·26-bis-(Aspa-ALit) GLP-1 
(7-37); Arg26Lys18• 34-bis-(Aspa-ALit) GLP-1(7-38); 
Arg34Lys18'26-bis-(Aspa-ALit) GLP-1(7-38) ; Arg26Lys18' 
34-bis-(Aspa-ALit) GLP-1(7-39); Arg34Lys18·26-bis-(Aspa
ALit) GLP-1(7-39) ; 

30 Arg26Lys23' 34-bis-(Aspa-ALit) GLP-1(7-36); Arg3"Lys23' 
26-bis-(Aspa-ALit) GLP-1(7-36); Arg26Lys23· 34-bis-(Aspa
ALit) GLP-1(7-37); Arg34Lys23'26-bis-(Aspa-ALit) GLP-1 
(7-37); Art 6 Lys23' 34-bis-(Aspa-ALit) GLP-1(7-38); 
Arg34Lys23· -bis-(Aspa-ALit) GLP-1(7-38); Arg26Lys23· 

35 34-bis-(Aspa-ALit) GLP-1(7-39); Arg34Lys23·26-bis-(Aspa
ALit) GLP-1(7-39); 
Arg26Lys27· 34-bis-(Aspa-ALit) GLP-1(7-36); Arg34Lys27· 
26-bis-(Aspa-ALit) GLP-1(7-36); Arg26Lys27' 34-bis-(Aspa
ALit) GLP-1(7-37); Art4Lys27· 26-bis-(Aspa-ALit) GLP-1 

40 (7-37); Arg26Lys27· 4 -bis-(Aspa-ALit) GLP-1(7-38); 
Arg34Lys27' 26-bis-(Aspa-ALit) GLP-1(7-38); Arg26Lys27' 
34-bis-(Aspa-ALit) GLP-1(7-39); Arg34Lys27· 26-bis-(Aspa
ALit) GLP-1(7-39); 
Gly8Lys26' 34-bis-(Aspa-ALit) GLP-1(7-36); Gly8Lys26' 

45 34-bis-(Aspa-ALit) GLP-1(7-37); Gly8Lys26
• 

34-bis-(Aspa
ALit) GLP-1(7-38); Gly6Lys26• 34-bis-(Aspa-ALit) GLP-1 
(7-39) Gly8 Arg26Lys34•36-bis-(Aspa-ALit) GLP-1(7-36) ; 
Gly8Arg34Lys26· 36-bis-(Aspa-ALit) GLP-1(7-36); 
Glys Arg26 Lys34•36-bis-(Aspa-ALit) GL P-1(7-37); 

50 Gly 8 Arg34 Lys26' 36-bis-(Aspa-ALit) GLP-1(7-37) ; 
Gly8 Arg26 Lys34·37 -bis-(Aspa-ALit) GLP-1(7-37); 
Glys Arg34Lys26•37 -bis-(Aspa-ALit) GL P- 1(7-38); 
Glys Arg26 Lys34'38 -bis-(Aspa-ALit) GLP-1(7-38); 
Gly8 Arg34 Lys26•38-bis-(Aspa-ALit) GL P-1(7-38); 

55 Gly8 Arg26' 34Lys36' 3s-bis-(Aspa-ALit) GLP-1(7-38); 
Gly8 Arg26Lys34·39bis-(Aspa-AL it) G LP-1(7-39) ; 
Glys Arg34 Lys26·39 -bis-(Aspa-ALit) GL P-1(7-39); 
Giy8 Arg26• 34Lys36·39 -bis-(Aspa-ALit) GLP-1(7-39); 
Val8Lys26· 34-bis-(Aspa-ALlt) GLP-1(7-36); Val8Lys26· 

60 34-bis-(Aspa-ALit) GLP-1(7-37); Va18 Lys26
• 

34-bis-(Aspa
ALit) GLP-1(7-38); ValsLys26· 34-bis-(Aspa-ALit) GLP-1 
(7-39) 
Vais Arg26Lys 34•36-bis-(Aspa-ALit) GLP-1(7-36); 
Val8 Arg34Lys26• 36-bis-(Aspa-ALit) GLP-1(7-36); 

65 Val8 Arg26Lys34·36-bis-(Aspa-ALit) G LP-1(7-37); 
Val8Arg34Lys26• 36-bis-(Aspa-ALit) GLP-1(7-37); 
Vais Arg26Lys34' 37 -bis-(Aspa-ALit) G LP-1(7-37); 
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Val8 Arg34Lys26·37 -bis-(Aspa-ALit) GLP-1(7-3 7) ; 
Vais Arg26Lys 34,3s _bis-(Aspa-ALit) GLP-1(7-38); 
Vais Arg34Lys26·3s -bis-(Aspa-ALit) GLP-1(7-38); 
Val8 Arg26· 34Lys36·3s -bis-(Aspa-ALit) GLP-1(7-38); 
Vais Arg26Lys34· 39-bis-(Aspa-ALit) GLP-1(7-39); 
Vais Arg34Lys26·39 -bis-(Aspa-ALit) GLP-1(7-39); 
Vais Arg26· 34Lys36·39 -bis-(Aspa-ALit) GLP-1(7-39); 
SersLys26· 34-bis-(Aspa-ALit) GLP-1(7-36); SersLys26· 
34-bis-(Aspa-ALit) GLP-1(7-37); Ser8Lys26· 34-bis-(Aspa
ALit) GLP-1(7-38); Ser8Lys26• 34-bis-(Aspa-ALit) GLP-1 
(7-39) 
Ser8Arg26Lys34 36-bis-(Aspa-ALit) GLP-1(7-36); 
Sers Arg34Lys26• 36-bis-(Aspa-ALit) GLP-1(7-36); 
Sers Arg26Lys34•36 -bis-( Aspa-ALi t) GLP-1(7-3 7); 
Ser8 Arg34Lys26• 36-bis-(Aspa-ALit) GLP-1(7-37); 
Sers Arg26Lys34•37 -bis-(Aspa-ALil) GLP-1(7-37); 
Sers Arg34Lys26•37 -bis-(Asp a-ALit) GLP-1(7-37); 
Sers Arg26Lys34•3s -bis-(Aspa-ALit) GLP- 1(7-38) ; 
Sers Arg34Lys26·3s -bis-(Aspa-ALit) GLP-1(7-38); 
Ser8 Arg26• 34Lys36•38-bis-(Aspa-ALit) GLP-1(7-38); 
Ser8 Arg26Lys34• 39-bis-(Aspa-ALit) GLP-1(7-39); 
Sers Arg34Lys26·39 -bis-(Aspa-ALit) GLP-1(7-39); 
Ser8 Arg26• 34Lys36•39 -bis-(Aspa-ALit) GLP-1(7-39); 
Thr8 Lys26' 34-bis-(Aspa-ALit) GLP-1(7-36); Thr8Lys26' 
34-bis-(Aspa-ALit) GLP-1(7-37); ThrsLys26· 34-bis-(Aspa
ALit) GLP-1(7-38); Thr8Lys26• 34-bis-(Aspa-ALit) GLP-1 
(7-39) 
Tbrs Arg26Lys 34•36-bis-(Aspa-ALi t) GLP-1(7-36); 
Tbrs Arg34Lys26' 36-bis-(Aspa-ALit) GLP-1(7-36); 
Tbr 8 Arg26Lys 34' 36-bis-(Aspa-ALi t) GLP-1(7-3 7); 
Tbr8 Arg34Lys26· 36 -bis-(Aspa-ALit) GLP-1(7-37); 
Tbrs Arg26Lys34·37 -bis-(Aspa-ALi t) GLP-1(7-37); 
Tbr 8 Arg34Lys26' 37 -bis-(Aspa-ALit) GLP-1(7-37) ; 
Tbr8 Arg26Lys34·38-bis-(Aspa-ALi t) GLP-1(7-38); 
Tb rs Arg34Lys 26·3s-bis-(Aspa-ALi t) GLP-1( 7-38); 
Tbr8 Arg26· 34Lys36·38-bis-(Aspa-ALit) GLP-1(7-38); 
Tbr8 Arg26Lys34· 39-bis-(Aspa-ALit) GLP-1(7-39); 
Tbr8 Arg34 Lys26•39 -bis-(Aspa-ALit) GLP-1(7-39); 
Tur8 Arg26· 34Lys36·39-bis-(Aspa-ALit) GLP-1(7-39); 
Lys26· 34-bis-(Glyc-ADod) GLP-1(7-36); Lys26· 34-bis
(Glyc-ADod) GLP-1(7-37); Lys26• 34-bis-(Glyc-ADod) 
GLP-1(7-38); Lys26· 34-bis-(Glyc-ADocl) GLP-1(7-39) 
Arg26Lys34

•
36-bis-(Glyc-ADod) GLP-lF-36); Arg34Lys26• 

36-bis-(Glyc-ADod) GLP-1(7-36); Arg2 Lys34•36-bis-(Glyc
ADod) GLP-1(7-37); Arg34Lys26· 36-bis-(Glyc-ADod) GLP-
1(7-37); Arg26Lys34•37 -bis-(Glyc-ADod) GLP-1(7-37); 
Arg34Lys26•37-bis-(Glyc-ADod) GLP-1(7-37); Arg26Lys34• 
39-bis-(Glyc-ADod) GLP-1(7-39); Arg34Lys26•39-bis-(Glyc
ADod) GLP-1(7-39); Arg26• 34Lys36•39-bis-(Glyc-ADocl) 
GLP-1(7-39); 
Arg26Lys18

· 
34-bis-(Glyc-ADocl) GLP-1(7-36); Arg34Lys18

· 

26-bis-(Glyc-ADod) GLP-1(7-36); Arg26Lys18• 
34-bis-(Glyc

ADod) GLP-1(7-37); Arg34Lys18
'
26-bis-(Glyc-ADod) GLP-

1(7-37); Arg26Lys1s, 34-bis-(Glyc-ADod) GLP-1(7-38); 
Arg34Lys1s'26-bis-(GJyc-ADod) GLP-1(7-38); Arg26Lys18' 
34-bis-(Glyc-ADod) GLP-1(7-39); Arg34Lys18

'
26-bis-(Glyc

ADod) GLP-1(7-39); 
Arg26Lys23

' 
34-bis-(GJyc-ADod) GLP-1(7-36); Arg34Lys23' 

20-bis-(Glyc-ADod) GLP-1(7-36); Arg26Lys23· 34-bis-(Glyc
ADod) GLP-1(7-37); Arg34Lys2 ·26-bis-(Glyc-ADod) GLP-
1(7-37); Arg26Lys23' 34-bis-(Glyc-ADod) GLP-1(7-38); 
Arg34Lys23

•
26-bis-(Glyc-ADod) GLP-1(7-38); Arg26Lys23· 

34-bis-(Glyc-ADod) GLP-1(7-39); Arg34Lys23·26-bis-(Glyc
ADod) GLP-1(7-39); 
Arg26Lys27· 34-bis-(Glyc-ADod) GLP-1(7-36); Arg34Lys27· 
26-bis-(Glyc-ADod) GLP-1(7-36); Arg26Lys27· 34-bis-(Glyc
ADod) GLP-1(7-37); Arg34Lys27' 26-bis-(Glyc-ADod) OLP-

140 
1(7-37); Arg26Lys27' 34-bis-(Glyc-ADod) GLP-H7-38); 
Arg34Lys27· ~6-bis-(Glyc-ADod) GLP-1(7-38); Arg26Lysz7, 
34-bis-(GJyc-ADod) GLP-1(7-39); Arg34Lys27' 26-bis-(GJyc
ADod) GLP-1(7-39); 

5 Gly8Lys26' 34-bis-(Glyc-ADocl) GLP-1(7-36); GlysLys26· 
34-bis-(Glyc-ADod) GLP-1(7-37); Gly8 Lys26' 34-bis-(Glyc
ADod) GLP-1(7-38); Gly8Lys26

• 
34-bis-(Glyc-ADod) GLP-

1(7-39) Glys Arf6Lys34'36-bis-(Glyc-ADod) GLP-1(7-36); 
Gly8 Arg34Lys 6· "6 -bis-( Glyc-ADod) GLP- 1(7-36); 

10 
Glys Arg26Lys34'36-b is-(Glyc-ADod) GLP-1(7-37); 
Gly8 Arg34Lys26· 36-bis-( Glyc-ADod) GLP- 1(7-37); 
Glys Arg26Lys34•37 -b is-(Glyc-ADod) GLP-1(7-37); 
Glys Arg34Lys26•37 -b is-(Glyc-ADod) GLP-1(7-37); 
Gly8 Arg26Lys34·38-b is-(Glyc-ADod) GLP-1(7-38); 
Gly8 Arg34Lvs26•38-b is-(Glyc-ADod) GLP-1(7-38); 

15 Gly8 Arg26· 14Lys36·38-bis-(Glyc-ADod) GLP-1(7-38); 
Gly8Arg26Lys34' 39-bis-(Glyc-ADod) GLP-1(7-39); 
Gly8 Ar~34Lys2:·.3_9- b is-(Glyc-ADod) GLP-1(7-39); 
Gly8 Arg"6• 34Lys,o,, 9-bis-(Glyc-ADod) GLP-1(7-39}; 
Val8Lys26• 34-bis-(Glyc-ADod) GLP-1(7-36); Val8 Lys26· 

20 34-bis-(Glyc-ADod) GLP-1(7-37); ValsLys26• 34-bis-(Glyc
ADod) GLP-1(7-38); Val8Lys26• 34-bis-(Glyc-ADod) GLP-
1-(7-39) 
Vais Arg26Lys34•36-bis-(Glyc-ADod) GLP-1(7-36) ; 
Val8 Arg3"Lysz6, 36-bis-(Glyc-ADod) GLP- 1(7-36); 

25 Vais Arg26 Lys34·36-bis-(Glyc-ADod) GLP- 1(7-37); 
Val8 Arg34Lysz6, 36-bis-(Glyc-ADod) GLP- 1(7-37); 
Vais Arg26 Lys3••37 -bis-(Glyc-ADod) GLP-1(7-37) ; 
Vais Arg34 Lys26·37 -bis-(Glyc -ADod) GLP-1(7-37); 
Val8 Arg26Lys34'38-bis-(Glyc-ADod) GLP- 1(7-38) ; 

30 ValsArg34 Lys26'38-bis-(Glyc-ADod) GLP- 1(7-38); 
Val8 Arg26· 34Lys36·38 -bis-(Glyc-ADod) GLP-1(7-38); 
Val8 Arg26Lys34· 39-bis-(Glyc-ADod) GLP- 1(7-39); 
Vais Arf 4Lys26'39 -bis-(Glyc-ADod) GLP- 1(7-39); 
Va18Arg 6· 34Lys36

,3
9-bis-(Glyc-ADod) GLP-1(7-39); 

35 Ser8Lys26
• 

34-bis-(Glyc-ADod) GLP-1(7-36); Ser8 Lys26' 
34-bis-(Glyc-ADod) GLP-1(7-37); Ser8Lys26· 34-bis-(Glyc
ADod) GLP-1(7-38); SersLys26· 34-bis-(Glyc-ADod) GLP-
1(7-39) Ser8 Arg26Lys34•36 -bis-( Glyc-ADod) GLP-1(7-36); 
Ser8 Arg34Lys26· 36 -bis-( Glyc-ADod) GLP- 1(7-36); 

40 Ser8 Arg26 Lys34•36-bis-(Glyc-ADod) GLP-1(7-37); 
Ser8 Arg34Lys26• 36-bis-(Glyc-ADod) GLP-1(7-37) ; 
Sers Arg26 Lys34•37 -bis-(Glyc-ADod) GLP-1(7-37); 
Sers Arg34 Lys26•37 -bis-(Glyc-ADod) GLP-1(7-37); 
Ser8 Arg26 Lys34•38-bis-(Glyc-ADod) GLP-1(7-38); 

45 Sers Arg34 Lys26·38-bis-(Glyc-ADod) GLP- 1(7-38); 
Ser8 Arg26, 34Lys36•38-bis-(Glyc-ADod) GLP-1(7-38); 
Ser8 Arg26Lys3'1• 39-bis-(Glyc-ADod) GLP-1(7-39); 
Sers Arg34 Lys26·39 -bis-(Glyc-ADod) GLP-1(7-39); 
Ser8Arg26• 

34Lys30.39-bis-(Glyc-ADod) GLP-1(7-39); 
50 Thr8 Lys26' 34-bis-(Glyc-ADod) GLP-1(7-36); Thr8 Lys26' 

34-bis-(Glyc-ADod) GLP-1(7-37); ThrsLys26· 34-bis-(Glyc
ADod) GLP-1(7-38); Tbr8Lys26• 34-bis-(Glyc-ADod) GLP-
1(7-39) Thr8Arg26Lys34'36-bis-(Glyc-ADod) GLP-1(7-36); 
Tbr8 Arg34Lys26• 36-bis-(Glyc-ADod) GLP- 1(7-36); 

55 Thrs Arg26Lys34'36-bis-(GJyc-ADod) GLP-1(7-37) ; 
Tbrs Arg34Lys26· 36-bis-(Glyc-ADod) GLP-5 1(7-37); 
Tbrs Arg26Lys34·37 -bis-(Glyc-ADod) GLP-1(7-37) ; 
Thrs Arg34Lys26·37 -bis-(GJyc-ADod) GLP-1(7-37) ; 
Tbr8 Argz6Lys34·38-bis-(Glyc-ADod) GLP-1(7-38); 

60 Tbr8 Arg34Lys26·38-bis-(Glyc-ADod) GLP-1(7-38); 
Tbrs Arg26· 34Lys36'38-bi5-(Glyc-ADod) GLP-1(7-38); 
Tbr8Arg26Lys34· 39-bis-(Glyc-ADod) GLP- 1(7-39); 
Thr8 Arg34Lys26·39 -bis-( GI yc-ADod) GLP-1(7-39); 
Tur8 Arg26• 34Lys36'39 -bis-(Glyc-ADod) GLP-1(7-39); 

65 Lys26· 34-bis-(Glyc-ATet) GLP-1(7-36); Lys26
• 

34-bis-(Glyc
Afet) GLP-1(7-37); Lys26• 34-bis-(Glyc-ATet) GLP-1(7-38); 
Lys26• 3'

1-bis-(Glyc-ATet) GLP-1(7-39) 
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Arg26Lys34'36-bis-(Glyc-ATet) GLP-1(7-36); Arg34Lys26' 
36-bis-(Glyc-ATet) GLP-1(7-36); Arg26Lys34·3°-bis-(Glyc
ATet) GLP-1(7-37); Arg34Lys26

' 
36-bis-(Glyc-ATet) GLP-1 

(7-37); Arg26Lys34'37 -bis-(Glyc-ATet) GLP-1(7-37); 
Arg34Lys26·37 -bis-( Glyc-ATet) GLP-1(7-3 7); Arg26Lys34· 
39-bis-(Glyc-ATet) GLP-1(7-39); Arg34Lys26

'
39-bis-(Glyc

ATet) GLP-1(7-39); Arg26' 3•Lys36'39-bis-(Glyc-ATet) GLP-
1(7-39); 
Arg26Lys18

• 
34-bis-(Glyc-Afet) GLP-1(7-36); Arg34Lys18

• 

20-bis-(Glyc-ATet) GLP-1(7-36); Arg26Lys18· 34-bis-(Glyc
ATet) GLP-1(7-37); Arg34Lys18·26-bis-(Glyc-ATet) GLP-1 
(7-37); Arg26Lys18

• 
34-bis-(Glyc-ATet) GLP-1(7-38); 

Arg34Lys18
,2

6-bis-(Glyc-ATet) GLP-1(7-38); Arg26Lys18' 
34-bis-(Glyc-ATet) GLP-1(7-39); Arg34Lys18,26-bis-(Glyc
ATet) GLP-1(7-39); 
Arg26Lys23

• 
34-bis-(Glyc-ATet) GLP-1(7-36); Arg34Lys23· 

26-bis-(Glyc-ATet) GLP-1(7-36); Arg26Lys23• 34-bis-(Glyc
ATet) GLP-1(7-37); Arg34Lys23•26-bis-(Glyc-ATet) GLP-1 
(7-37); Arg26Lys23· 34-bis-(Glyc-ATet) GLP-1(7-38); 
Arg34Lys23

,2
6-bis-(Glyc-ATet) GLP-1(7-38); Arg2°Lys23• 

34-bis-(Glyc-ATet) GLP-1(7-39); Arg34Lys 3•26-bis-(Glyc
Afet) GLP-1(7-39); 
Arg26Lys27• 34-bis-(Glyc-ATet) GLP-1(7-36); Arg34Lys27• 
26-bis-(Glyc-ATet) GLP-1(7-36); Arg26Lys27' 34-bis-(Glyc
Afet) GLP-1(7-37) ; Arg34Lys27· 26-bis-(Glyc-Afet) GLP-1 
(7-37); Arg26Lys27• 34-bis-(Glyc-ATet) GLP-1(7-38); 
Arg34Lys27' 26-bis-(Glyc-ATet) GLP-1(7-38); Arg26Lys27' 
, •bis-(Glyc-ATet) GLP-1(7-39); Arg34Lys27• 2°-bis-(Glyc
ATet) GLP-1(7-39); 
Gly8 Lys26' 34-bis-(Glyc-ATet) GLP-1(7-36); GlysLys26· 
34-bis -(Glyc-ATet) GLP-1(7-37); Gly8Lys26' 34-bis-(Glyc
ATet) GLP-1(7-38) ; Gly8 Lys26' 34-bis-(Glyc-ATet) GLP-1 
(7-39) 
Gly8 Arg26 Lys34·36- bis-(Glyc -ATet) GLP- 1(7-36); 
GlysArg34Lys26' 36-bis-(Glyc-ATet) GLP-1(7-36); 
Gly8 Arg26Lys34·36-bis-(Glyc-ATet) GLP- 1(7-37) ; 
Gly8Arg34Lys26· 36-bis-(Glyc-ATet) GLP-1(7 -37); 
G!y8 Arg26 Lys34•37 -bis-(Glyc-ATet) GLP- 1( 7-37) ; 
Gly8 Arg34Lys26·37 -bis-(Glyc-ATet) GLP- 1(7-37); 
Gly8 Arg26 Lys34•38-bis-(Glyc-ATet) GLP- 1(7-38); 
Gly8 Arg34 Lys 26•38-bis-(Glyc-ATet) GLP- 1( 7-38) ; 
GJy8 Arg26, 34Lys36·38-bis-(Glyc-ATet) GLP-1(7-38); 
Glys Arg26Lys34• 39-bis-(Glyc-ATet) GLP-1(7-39); 
Gly8 Arg34 Lys 26•39-bis-(Glyc-ATet) GLP- 1( 7-39) ; 
GJy8 Arg-6, 34Lys36·39-bis-(Glyc-Afet) GLP-1(7-39); 
Va18 Lys26• 34-bis-(Glyc-ATet) GLP-1(7-36); Va18 Lys20• 
34-bis-(Glyc-ATet) GLP-1(7-37); Val8Lys26• 34-bis-(Glyc
Afet) GLP-1(7-38); ValsLys26• 34-bis-(Glyc-ATet) GLP-1(7-
39) 
Vais Arg26Lys34 ·36 -bis-(Glyc-ATet) GLP-1 ( 7-36) ; 
Vais Arg34Lys26• 36-bis-(Glyc-ATet) G LP-1(7-36); 
Val8 Arg26Lys34•36-bis-(Glyc-ATet) GLP- 1(7-37); 
Vals Arg34Lys26' 36-bis-(Glyc-ATet) G LP-1(7-37); 
Vais Arg26Lys34•37 -bis -(Glyc-ATet) GLP- 1(7 -37); 
Vais Arg34Lys26·37 -bis-(Glyc-ATet) GLP- 1(7-37); 
Val8 Arg26Lys34·3s-bis-(GJyc-ATet) GLP- 1(7-38); 
Val8 Arg34Lys26' 38-bis-(Glyc-ATet) GLP-1(7-38); Val8 Arg26· 
34Lys36'3s-bis-(Giyc-ATet) GLP-1(7-38) ; Vais Arg26Lys34' 
39-bis-(Glyc-ATet) GLP-1(7-39); Val8 Arg34LJ526·39-bis
(Glyc-ATet) GLP-1(7-39); Val8Arg26

' 
34Lys36'3 -bis-(Glyc

ATet) GLP-1(7-39); 
Ser8Lys26· 34-bis-(Glyc-ATet) GLP-1(7-36) ; Ser8Lys26' 
34-bis-(Glyc-ATet) GLP-1(7-37); Ser8Lys26· 34-bis-(Glyc
ATet) GLP-1(7-38); Ser8Lys26• 34-bis-(Glyc-ATet) GLP-1(7-
39) 
Sers Arg26Lys34•36-bis-(Glyc-ATet) GLP-1 (7-36); 
Ser8Arg34Lys26• 36-bis-(Glyc-ATet) G LP-1(7-36); 
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Sers Arg26Lys34 '36 -bis-(G lyc-ATet) GLP-1(7-37); 
Ser8 Arg34Lys26· 36-bis-(Glyc-ATet) GLP-1 (7-37); 
Sers Arg26 Lys34'37 -bis-(Glyc-ATet) G LP-1(7-37); 
Sers Arg34 Lys26'37 -bis-(G lyc-ATet) GLP-1(7-37); 

s Ser8 Arg26 Lys34·38 -bis-(Glyc-ATet) G LP-1(7-38); 
Sers Arg34 Lys26'3s -bis-(Glyc-ATet) G LP-1(7-38); 
Ser8 Arg26· 34Lys36'38-bis-( Glyc-ATet) GLP- 1(7-38); 
Ser8 Arg26Lys34' 39 -bis-(Glyc-ATet) GLP -1(7-39); 
Sers Arg34Lys26'39 -bis-( G Iyc-ATet) G LP-1(7-39); 

10 Ser8 Arg26• 34Lys36
,3

9-bis-(Glyc-ATet) GLP-1(7-39); 
Thr8Lys26· 34-bis-(Glyc-ATet) GLP-1(7-36); Thr8Lys26· 
34-bis-(Glyc-Afet) GLP-1(7-37); Thr8 Lys26' 34-bis-(Glyc
ATet) GLP-1(7-38); Thr8Lys26• 34-bis-(Glyc-ATet) GLP-1 
(7-39) 

15 Tbr8 Arg26Lys34•36-bis-(G lyc-ATet) G LP-1(7-36); 
Thr8Arg34Lys26· 36-bis-(Glyc-ATet) GLP- 1(7-36) ; 
Thr8 Arg26Lys34•36-bis- (G lyc-ATet) G LP-1(7 -37); 
Tbr8 A rg 34Lys26• 36 -bis-(Glyc-ATet) GLP-1(7-37); 
Thr8 Arg26Lys34•37 -bis-(G lyc-ATe t) G LP-1(7-37); 

20 Thrs Arg34Lys26•37-bis-(Glyc-ATet) GLP- 1(7-37); 
Thr8 Arg26Lys34•38-bis-(G lyc-ATe t) G LP-1(7 -38) ; 
Thr8 Arg34Lys26·38-bis-(G lyc-ATet) G LP-1(7-38); 
Thr8 Arg26• 34Lys36•38-bis-(Glyc-ATet) GLP-1(7-38); 
Thr8 A rg26Lys3'· 39 -bis-(Glyc-ATet) GLP- 1(7-39) ; 

25 Thr8 Arg34Lys26·39 -bis-(G lyc-ATet) G LP-1(7-39); 
Tur8 Arg26• 34Lys36•39 -bis-( Glyc-ATet) GLP-1(7-39); 
Lys26' 34-bis-(Glyc-AHex) GLP-1(7-36); Lys26' 3•-bis
(Glyc-AHex) GLP-1(7-37) ; Lys26· 34-bis-(Glyc-AHex) 
GLP-1(7-38); Lys26' 34-bis-(Glyc-AHex) GLP-1(7-39) 

30 Arg26Lys34'36bis-(Glyc-AHex) GLP-1(7-36); Arg34Lys26' 
36-bis-(Glyc-AHex) GLP-1(7-36); Arg26Lys34'36-bis-(Glyc
AHex) GLP-1(7-37);Arg34Lys26' 36-bis-(Glyc-AHex) GLP-
1(7-3 7); Arf6Lys34'37-bis-(Glyc-AHex) GLP-1(7-37) ; 
Arg34Lys26·3 -bis-(Glyc-AHex) GLP-1(7-37); Arg26Lys34· 

35 39-bis-(Glyc-AHex) GLP-1\7-39) ; Arg34Lys26
'
39-bis-(Glyc

AHex) GLP-1(7-39); Arg 6· 34Lys36·39-bis-(Glyc-AHex) 
GLP-1(7-39); 
Arg26Lys18' 34-bis-(Glyc-AHex) GLP-1(7-36); Arg34Lys18' 
20-bis-(Glyc-AHex) GLP-1(7-36); Arg26Lys18' 34-bis-(Glyc-

40 AHex) GLP-1(7-37); Arg34Lys1~·26-bis-(Glyc-AHex) GLP-
1(7-37); Arg26Lys18' 34-bis-(Glyc-AHex) GLP-1(7-38) ; 
Arg34Lys18·26-bis-(Glyc-AHex) GLP-1(7-38i; Arg26Lys18 

3<-bis-(Glyc-AHex) GLP-1(7-39); Arg34Lys1 
•
26-bis-(Glyc

AHex) GLP-1(7-39); 
45 Arg26Lys23· 34-bis-(Glyc-AHex) GLP-1(7-36); Arg34Lys23· 

20-bis-(Glyc-AHex) GLP-1(7-36l; Arg26Lys23• 34-bis-(Glyc
AHex) GLP-1(7-37); Arg34Lys2 •26-bis-(Glyc-AHex) GLP-
1(7-37); Arg26Lys23

• 
34-bis-(Glyc-AHex) GLP-1(7-38); 

Arg34Lys23•26-bis-(Glyc-AHex) GLP-1(7-38); Arg20Lys23• 
so 34bis-(Glyc-AHex) GLP-1(7-39); Arg34Lys23'26-bis-(Glyc

AHex) GLP-1(7-39); 
Arg26Lys27• 34-bis-(Glyc-AHex) GLP-1(7-36); Arg3 4Lys27• 
26-bis-(Glyc-AHex) GLP-1(7-36); Arg26Lys27' 34-bis-(Glyc
AHex) GLP-1(7-37);Arg34Lys27• 26-bis-(Glyc-AHex) GLP-

ss 1(7-37); Arg26Lys27' 34-bis-(Glyc-AHex) GLP-1(7-38); 
Arg34Lys27' 26-bis-(Glyc-AHex) GLP-1(7-38); Arf0Lt527' 
34-bis-(Glyc-AHex) GLP-1(7-39); Arg34Lys2 , 2 -bis 
-(Glyc-AHex) GLP-1(7-39); 
GJy8Lys26· 34-bis-(Glyc-AHex) GLP-1(7-36); Gly8Lys26· 

60 34-bis-(Glyc-AHex) GLP-1(7-37); Gly8Lys26· 34-bis-(Glyc
AHex) GLP-1(7-38); Gly8Lys26

' 
34-bis-(Glyc-AHex) GLP-

1(7-39) 
Gly8 Arg26Lys34•36-bis-(Glyc-AHex) GLP-1(7-36); 
Gly8 Arg34Lys26• 36-bis-(Glyc-AHex) GLP-1(7-36) ; 

65 Gly8 Arg26Lys34·36-bis-(Glyc-AHex) GLP-1(7-37) ; 
Gly8 Arg34Lys26• 36-bis-(Glyc-AHex) GLP-1(7-37); 
Gly8 Arg26Lys34'37 -bis-(Glyc-AHex) GLP-1(7-37); 
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Glys Arg34 Lys26·37 -bis-(Glyc-AHex) GLP-1(7-3 7) ; 
GJy8 Arg26Lys 34·38-bis-( G lyc-AHex) G LP-1(7-38); 
Glys Arg34Lys26·3s -bis-(G lyc-AHex) GLP-1(7-38); 
GJy8 Arg26· ·' 4Lys36·38-bis-(Glyc-AHex) GLP-1(7-38); 
Glys Arg26Lys34· 39 -bis-(Glyc-AHex) GLP-1(7-39); 
Glys Arf4Lys26'39-bis-(G lyc-AHex) GLP-1(7-39); 
Gly8 Arg;-6· 34Lys36·39 -bis-(Glyc-AHex) GLP-1(7-39}; 
Val8Lysz6, 34-bis-(Glyc-AHex) GLP-1(7-36); ValsLys26· 
34-bis-(Glyc-AHex) GLP-1(7-37); Val8Lys26· 34-bis-(Glyc
AHex) GLP-1(7-38); ValsLys26· 34-bis-(Glyc-AHex) GLP-) 
(7-39) 
Vais Arg26Lys34•36-bis-(Glyc-AHex) GLP-1(7-36); 
Vais Arg34Lys26• 36-bis-(Glyc-AHex) GLP-1(7-36); 
Vais Arg26Lys34•36-bis-(Glyc-AHex) GLP-1(7-3 7); 
Vais Arg34Lys26• 36-bis-(Glyc-AHex) GLP-1(7-37) ; 
Vais Arg26Lys34•37 -bis-(Glyc-AHex) GLP-1(7-3 7); 
Vais Arg34Lys26•37 -bis-( Glyc-AHex) GLP-1(7-3 7) ; 
Vais Arg26Lys34•38-bis-( G lye-AH ex) GLP-1(7-38); 
Vais Arg34Lys20•38-bis-(Glyc-AHex) GLP-1(7-38); 
Vais Arg26• 14Lys36•38-bis-(Glyc-AHex) GLP-1(7-38); 
Va18 Arg26Lys34• 39-bis-(Glyc-AHex) GLP-1(7-39); 
Vais Arg34Lys26•39 -bis-(Glyc-AHex) GLP-1(7-39); 
Va18 Arg26· 34Lys36·39-bis-(Glyc-AHex) GLP-1(7-39); 
Ser8 Lys26• 34-bis-( Glyc-AHex) GLP-1(7-36); Ser8 Lys26• 
34-bis-(Glyc-AHex) GLP-1(7-37); Ser8 Lys26' 34-bis-(Glyc
AHex) GLP-1(7-38); Ser8 Lysio. 34-bis-(Glyc-AHex) GLP-
1(7-39) 
Sers Arg26Lys34'36-bis-(Glyc-AHex) GLP-1(7-36) ; 
Ser8 Arg34Lys26• 36-bis-(Glyc-AHex) GLP-1(7-36); 
Sers Arg26Lys34·36-bis-( Glyc-AHex) GLP-1(7-3 7); 
SersArg34 Lys26· 36-bis-(Glyc-AHex) GLP-1(7-37); 
Sers Arg26Lys34·37 -bis-(Glyc-AHex) GLP-1(7-3 7); 
Sers Arg34Lys26·37 -bis-( Glyc-AHex) GLP-1(7-3 7); 
Sers Arg26Lys34·38-bis-( Glyc-AHe x) G LP-1(7-38); 
Sers Arg34Lys26·38-bis-(Glyc-AHex) GLP-1(7-38); 
Sers Arg26· 34Lys36·3s-bis-(Glyc-AHex) GLP-1(7-38); 
Ser8 Arg26Lys34· 39-bis-(Glyc-AHex) GLP-1(7-39); 
Sers Ar~34Lys26·39 -bis-(Glyc-AHex) GLP-1(7-39); 
Ser8 Arg"6• 34Lys36•39 -bis-( Glyc-AHex) GLP-1(7-39); 
ThrsLys26· 34-bis-(Glyc-AHex) GLP-1(7-36); ThrsLys26· 
34-bis-(Glyc-AHex) GLP-1(7-37); Thr8Lys26

• 
34-bis-(Glyc

AHex) GLP-1(7-38); Thr8 Lys26' 34-bis-(Glyc-AHex) GLP-
1(7-39) 
T hr8 Arg26Lys34•36 -bis-(Glyc-AHex) GLP-1(7-36); 
Tbr8 Arg34Lys26• 36 -bis-(Glyc-AHex) GLP-1(7-36) ; 
T hrs Arg26Lys34·36 -bis-(Glyc-AHex) GLP-1(7-3 7); 
Thr8 Arg34Lys20• 30 -bis-(Glyc-AHex) GLP-1(7-37) ; 
T hrs Arg26Lys34•37 -bis-(Glyc-AHex) GLP-1(7-3 7) ; 
T hr8 Arg34Lys26·37 -bis-(G lyc-AHex) GLP-1(7-3 7); 
Thr6 Arg26Lys34•36 -bis-(Glyc-AHex) GLP-1(7-38); 
T hr8 Arg34 Lys26·38 -bis-(Glyc-AHex) GLP-1(7-38); 
Thr8 Arg26· 34Lys36·38-bis-(G I ye-AH ex) GLP-1(7-38); 
Thr8 Arg26Lys34• 39-bis-(Glyc-AHex) GLP-1(7-39); 
T hr8 Arg34Lys26·39 -bis-(Glyc-AHex) GLP-1(7-39); 
Tbr8 Arg26• 34Lys36•39-bis-(Glyc-AHex) GLP-1(7-39); 
Lys26' 34-bis-(Glyc-AOct) GLP-1(7-36); Lys26' 34-bis
(Glyc-AOct) GLP-1(7-37); Lys26' 34 -bis-( Glyc-AOct) GLP-
1(7-38); Lys26· 34-bis-(Glyc-AOct) GLP-1(7-39) 
Arg26Lys34

~
6 -bis-(Glyc-AOct) GLP-1(7-36); Arg34Lys26' 

36-bis-(Glyc-AOct) GLP-1(7-36); Arg26Lys34·3°-bis-(Glyc
AOct) GLP-1(7-37); Arg34Lys26· 36-bis-(Glyc-AOct) GLP-
1(7-37) ; Arg26Lys34'37 -bis-(Glyc-AOct) GLP-1(7-37); 
Arg34Lys26·37 -bis-(Glyc-AOct) GLP-1(7-37),; Arg26Lys34· 
39-bis-(Glyc-AOct) GLP-1(7-39); Arg34Lys26

•
39-bis-(Glyc

AOct) GLP-1(7-39); Arg26' 34Lys36•39-bis-(Glyc-AOct) 
GLP-1(7-39); 
Arg26Lys1s, 34-bis-(Glyc-AOct) GLP-1(7-36); Arg34Lys18

• 

26-bis-(GJyc-AOct) GLP-1(7-36); Arg26Lys18
• 

34-bis-(Glyc-
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AOct) GLP-1(7-37); Arg34Lys1s'26-bis-(Glyc-AOct) GLP-1 
(7-37); Arg26Lys18• 

34-bis-(Glyc-AOct) GLP-1(7-38); 
Arg34Lys18

'
26-bis-(Glyc-AOct) GLP-1(7-38); Arg26Lys1s, 

34-bis-(Glyc-AOct) GLP-1(7-39); Arg34Lys1s'26-bis-(Glyc-
5 AOct) GLP-1(7-39); 

Arg26Lys23' 34 -bis-( Glyc-AOct) GLP-1(7-36); Arg34Lys23' 
20-bis-(Glyc-AOct) GLP-1 (7-36); Arg26Lys23· 34-bis-(Glyc
AOct) GLP-1(7-37); Arg34Lys23·26 -bis-( Glyc-AOct) GLP-1 
(7-37); Arg26Lys23· 34-bis-(Glyc-AOct) GLP-1(7-38); 

10 Arg34Lys23
,2

6 -bis-(Glyc-AOct) GLP-1(7-38); Arg26Lys23• 
34-bis-(Glyc-AOct) GLP-1(7-39); Arg34Lys-3·26-bis-(Glyc
AOct) GLP-H7-39); 
Arg26Lys27' 34-bis-(Glyc-AOct) GLP-1(7-36); Arg34Lys27' 
26-bis-(Glyc-AOct) GLP-1(7-36); Arg26Lys27· 34-bis-(Glyc-

15 AOct) GLP-1(7-37); Arg34Lys27' 26-bis-(Glyc-AOct) GLP-
1(7-37); Arg26Lys27· 34-bis-(Glyc-AOct) GLP-1(7-38); 
Arg34Lys27• 26-bis-(Glyc-AOct) GLP-1(7-3~; Arg26Lys27• 
34-bis-(Glyc-AOct) GLP-1(7-39); Arg34Lys2 ' 26-bis-(Glyc
AOct) GLP-1(7-39); 

20 Gly8Lys26• 34-bis-(Glyc-AOct) GLP-1(7-36); Gty8Lys26• 
34-bis-(Glyc-AOct) GLP-1(7-37); Gly8Lys26• 34-bis-(Glyc
AOct) GLP-1(7-38); Gly8Lys26· 34-bis-(Glyc-AOct) GLP-1 
(7-39) 
Glys Arg26Lys34 ·36-bis-(Glyc-AOct) GLP- 1(7 -36) ; 

25 Gly8Arg34Lys26· 36-bis-(Glyc-AOct) GLP-1(7-36); 
Gly8 Arg26Lys 34•36-bis-( G lyc-AOct) GLP-1( 7-3 7) ; 
Glys Arg34Lys26' 36-bis-(Glyc-AOct) GLP-1 (7-37); 
Gly8 Arg26Lys34·37 -bis- (Glyc-AOct) GLP-1(7-37) ; 
Glys Arg34Lys 26'37 -bis-( G lyc-AOct) GLP-1( 7-3 7) ; 

30 Glys Arg26Lys34'38-bis-(Glyc-AOct) GLP-1(7-38); 
Glys Arg34Lys26·3s -bis- (Glyc-AOct) GLP-1(7-38); 
Gly8 Arg26· 34Lys36·3s -bis-(Glyc-AOct) GLP-1(7-38); 
Glys Arg26Lys34' 39-bis-(Glyc-AOct) GLP-1(7-39); 
Glys Arg34Lys26·39 -bis- (Glyc-AOct) GLP-1(7-39); 

35 Gly8 Arg26· 34Lys36'39 -bis-( Glyc-AOct) GLP-1(7-39); 
Val8Lys26· 34-bis-(Glyc-AOct) GLP-1(7-36); Val8Lys26' 
34 -bis-(Glyc-AOct) GLP-1(7-37); Val8Lys26· 34 -bis-(Glyc
AOct) GLP-1(7-38); Val8Lys26• 34-bis-(Glyc-AOct) GLP-1 
(7-39) 

40 Vais Arg26 Lys34•36-bis-(Glyc-AOct) GLP-1(7-36); 
Va18 Arg34Lys26• 36-bis-(GJyc-AOct) GLP-1(7-36); 
Vais Arg26 Lys34•36-bis-(Glyc-AOct) GLP-1(7-37); 
Va18 Arg34Lys26• 36 -bis-(Glyc-AOct) GLP-1(7-37); 
Val8 Arg26 Lys34•37 -bis-(Glyc-AOct) GLP-1(7-37); 

45 Vais Arg34 Lys26·37 -bis-(Glyc-AOct) GLP-1(7-37); 
Val

8
Arg26 Lys34 38 -bis-(Glyc-AOct) GLP-1(7-38); 

Val 8 Arg 34 Lys26•3s-bis-(Glyc-AOct) GLP-1(7-38); 
Va18 Arg26· 34Lys36•38-bis-(Glyc-AOct) GLP-1(7-38); 
Va18 Arg26Lys34• 39 -bis-(Glyc-AOct) GLP-1(7-39); 

50 Vais Arg34 Lys26' 39 -bis-(Glyc-AOct) GLP-1(7-39); 
Va18 Arg26· 34Lys36.39 -bis-(GlyvAOct) GLP-1(7-39); 
Ser8Lys20• 34-bis-(Glyc-AOct) GLP-1(7-36); Ser6Lys20• 
34-bis-(Glyc-AOct) GLP-1(7-37); Ser8Lys26' 34-bis-(Glyc
AOct) GLP-1(7-36); Ser8Lys26• 34-bis-(Glyc-AOct) GLP-1 

55 (7-39) 
Sers Arg26 Lys34' 36 -bis-(G lyc-AOct) GLP-1(7-36); 
Sers Arg34Lys26· 36 -bis -(Glyc-AOct) GLP-1(7-36); 
Ser8 Arg26 Lys34' 36 -bis-(Giyc-AOct) GLP-1(7-37); 
Ser8 Arg34Lys26· 36-bis-(Glyc-AOct) GLP-1(7-37) ; 

60 Sers Arg26 Lys34·37 -bis-(Glyc -A Oct) GLP-1(7-37); 
Ser8 Arg34 Lys26' 37 -bis-(Glyc-AOct) GLP-1(7-37); 
Sers Arg26 Lys34·38 -bis-(Glyc-AOct) GLP-1(7-38); 
Sers Arg34 Lys26·38 -bis-(Glyc-AOct) GLP-1(7-38); 
Ser8 Arg26• 34Lys36•3s -bis-(Glyc-AOct) GLP-1(7-38); 

65 Sers Arg26Lys34· 39-bis-(G lyc-AOct) GLP-1(7-39); 
Ser8 Arg34 Lys26•39 -bis-(Glyc-AOct) GLP- 1(7-39); 
Ser8 Arg26• 34Lys36

,3
9 -bis-(Glyc-AOct) GLP-1(7-39); 
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ThrsLys26' 34-bis-(Glyc-AOct) GLP-1(7-36); Thr8Lys26' Vais Arg26 Lys34 '36 -bis-(G lyc-ALit) GLP-1(7-36) ; 
34-bis-(Glyc-AOct) GLP-1(7-37); Tbr8Lysz6, 34-bis-(Glyc- ValsArg34Lys26• 36-bis-(Glyc-ALit) GLP-1(7-36); 
AOct) GLP-1(7-38); Thr8Lys26' 34-bis-(Glyc-AOct) GLP-1 ValsArg26Lys34'36 -bis-(Glyc-ALit) GLP-1(7-37) ; 
(7-39) Val8 Arg34Lys26· 36-bis-(Glyc-ALit) GLP-1(7-37); 
Thr8 Arg26Lys34'36-bis-(Glyc-AOct) GLP-1(7-36) ; 5 Val8 Arg26Lys34'37 -bis-( Glyc-ALit) GLP-1(7-37) ; 
Thrs Arg34Lys26' 36-bis-(Glyc-AOct) GLP-1(7-36); Vais Arg34 Lys26'37 -bis-(Glyc-ALit) GLP-1(7 -37); 
Thrs Arg26Lys34·36-bis-(Glyc-AOct) GLP-1(7-3 7) ; Vais Arg26Lys34·38 -bis-( Glyc -ALit) GLP- 1(7-38); 
Thrs Arg34Lys26' 36-bis-(Glyc-AOct) GLP-1(7-37) ; Vais Arg34 Lvs26'3s -bis-(Glyc-ALit) GLP-1(7-38) ; 
Thrs Arg26Lys34·37 -bis-(Glyc-AOct) GLP-1(7-3 7) ; Val8 Arg26· 14Lys36·3s-bis-(Glyc-ALit) GLP-1(7-38); 
Thr8 Arg34Lys26'37 -bis-(Glyc-AOct) GLP-1(7-3 7) ; 

10 
Vais Arg26Lys34' 39-bis-(Glyc-ALit) GLP-1(7-39); 

Thrs Arg26Lys34·3s-bis-(Glyc-AOct) GLP-1(7-38); Vais Arg34 Lys26·39 -bis-( Glyc-ALit) GLP-1(7-39); 
Thr8 Arg34Lvs26·3s-bis-(Glyc-AOct) GLP-1(7-38); Val8 Arg:r6 , 

34Lys36,39-bis-(Glyc-ALit) GLP-1(7-39); 
Thr8 Arg26' 14Lys36•38 -bis-(Glyc-AOct) GLP-1(7-38); Ser8 Lys26' 34-bis-(Glyc-ALit) GLP-1(7-36); Ser8 Lys26· 
ThrsArg26Lys34• 39-bis-(Glyc-AOct) GLP-1(7-39); 34-bis-(Glyc-ALit) GLP-1(7-37); SersLys26· 34-bis-(Glyc-
Thr8 Arg34Lys26•39 -bis-(Glyc-AOct) GLP-1(7-39); ALit) GLP-1(7-38); Ser8Lys26' 34-bis-(Glyc-ALit) GLP-1(7-
Thr8 Arg~6· 34Lys36·39-bis-(Glyc-AOct) GLP-H7-39); 15 39) 
Lys26' 34-bis-(Glyc-ALiQ GLP-1(7-36); Lys26' 34-bis-(Glyc- Sers Arg26 Lys34•36 -bis-(G lyc-ALit) GLP-1(7-36); 
ALit) GLP-1(7-37); Lys·6· 34-bis-(Glyc-ALit) GLP-1(7-38); Sers Arg34_Lys: 6· _ 36-bis-(Glyc-ALit) GLP-1(7-36); 
Lys20• 34-bis-fGlyc-ALit) GLP-1(7-39) Ser8 Arg20 Lys~4-~0 -bis-(G lyc-ALit) GLP-1(7-37); 
~g26Lys34•36-bis-(Glyc-ALit) GLP-1(7-36); Arg34Lys26• Ser8Arg34Lys26• 36-bis-(Glyc-ALil) GLP-1 (7-37); 
~6-bis-(Glyc-ALit) GLP-1(7-36); Arg2°Lys34•30-bis-(Glyc- 20 Sers Arg26 Lys34•37 -bis-(Glyc-ALit) GLP-1(7-37); 
ALit) GLP-1(7-37); Arg34Lys26• 36-bis-(Glyc-ALit) GLP-1 Ser8Arg34 Lys26•37 -bis-(Glyc-ALit) GLP-1(7-37); 
(7-37); Arg26Lys34·37 -bis-(Glyc-ALit) GLP-1(7-37); Sers Arg26 Lys34·3s -bis-(G lyc-ALit) GLP-1(7-38); 
Arg34Lys26•37-bis-(Glyc-ALit) GLP-1(7-37); Arg26Lys34• Sers Arg34Lys26•38 -bis-( Glyc-ALit) GLP-1(7-38); 
39-bis-(Glyc-ALit) GLP-1(7-39); Arg34Lys26

'
39-bis-(Glyc- Sers Arg26' 34 Lys36'3s-bis-(Glyc-ALit) GLP-1(7-38); 

ALit) GLP-1(7-39); Arg26· 34Lys36·39-bis-(Glyc-ALit) GLP- 25 Sers Arg26Lys34· 39 -bis-(Glyc-ALit) GLP-1(7-39); 
1(7-39); Sers Arg34Lys26•39 -bis-( Glyc-ALit) GLP-1(7-39) ; 
Arg26Lys1s, 34-bis-(Glyc-ALil) GLP-1(7-36); Arg34Lys1s, Sers Arg26' 34Lys36

,3
9 -bis-(Glyc-ALit) GLP-1(7-39); 

2<S-bis-(Glyc-ALit) GLP-1(7-36); Arg26Lys18 · 
34-bis-(Glyc- TbrsLys26· 34-bis-(Glyc-ALit) GLP-1(7-36); ThrsLys26• 

ALit) GLP-1(7-37); Arg34Lys1s,26-bis-(Glyc-ALit) GLP-1 34-bis-(Glyc-ALit) GLP-1(7-37); Thr8Lys26' 34-bis-(Glyc-
(7-37); Arg26Lys1s, 34-bis-(Glyc-ALit) GLP-1(7-38); 30 ALit) GLP-1(7-38); Tbr8Lys26' 34-bis-(Glyc-ALit) GLP-1 
Arg34Lys18

•
26-bis-(Glyc-ALit) GLP-1(7-38); Arg26Lys18

' (7-39) ThrsArg26Lys34·36-bis-(Glyc-ALit) GLP-1(7-36); 
34-bis-(Glyc-ALit) GLP-1(7-39); Arg34Lys18

'
26-bis-(Glyc- Thr8 Arg34Lys26' 36-bis-(Glyc-ALit) GLP- 1(7-36) ; 

ALit) GLP-1(7-39); Thr8 Arg26Lys34'36-bis-(Glyc-ALit) GLP-1(7-37); 
Arg26Lys23

• 
34-bis-(Glyc-ALit) GLP-1(7-36); Arg34Lys23· Thr8 Arg34Lys26· 36-bis-(Glyc-ALit) GLP- 1(7-37) ; 

26-bis-(Glyc-ALit) GLP-1(7-36); Arg26Lys23' 34-bis-(Glyc- 35 Tbr8 Arg26Lys34'37 -bis-(Glyc-ALit) GLP-1(7-37); 
ALit) GLP-1(7-37); Arg34Lys23·26-bis-(Glyc-ALit) GLP-1 Thr8 Arg34Lys26·37 -bis-(Glyc-ALit) GLP-1(7-37); 
(7-37); Arg26Lys23· 34-bis-(Glyc-ALit) GLP-1(7-38); Thr8Arg26Lys34·38-bis-(Glyc -ALit) GLP-1(7-38); 
Arg34Lys23~6-bis-(Glyc-ALit) GLP-1(7-38); Arg26Lys23' Tbr8 Arg34Lys26•3s -bis-(Glyc-ALit) GLP-1(7-38) ; 
34-bis-(Glyc-ALit) GLP-1(7-39); Arg34Lys·3·26-bis-(Glyc- Thrs Arg26· 34Lys36·38 -bis-(Glyc-ALit) GLP-1(7-38); 
ALit) GLP-1(7-39); 40 Thr8 Arg26Lys34• 39-bis-(Glyc-ALit) GLP- 1(7-39); 
Arg26Lys27 34-bis-(Glyc-ALit) GLP-1(7-36); Arg34Lys27' Thr8 Arg34Lys26•39 -bis-(Glyc-ALit) GLP-1(7-39); 
26-bis-(Glyc-ALit) GLP-1(7-36); Arg26Lys2i, 34-bis-(Glyc- Tor8Arg26· 34Lys36·39-bis-(Glyc-ALit) GLP-1(7-39); 
ALit) GLP-1(7-37); Arg34Lys27• 26-bis-(Glyc-ALit) GLP-1 Lys20• 34-bis-(GAB-GDod) GLP-1(7-36); Lys20• 34-bis-
(7-37); Arg26Lys27' 34-bis-(Glyc-ALit) GLP-1(7-38); (GAB-GDod) GLP-1(7-37); Lys26• 34-bis-(GAB-GDod) 
Arg34Lys27· 26-bis-(Glyc-ALit) GLP-1(7-38); Arg26Lys27· 45 GLP-1(7-38); Lys26· 34-bis-(GAB-GDod) GLP-1(7-39) 
34-bis-(Glyc-ALit) GLP-1(7-39); Arg34Lys27. 26-bis-(Glyc- Arg26Lys34•36-bis-(GAB-GDod) GLP-1(7-36); Arg34Lys26• 
ALit) GLP-1(7-39); 36-bis-(GAB-GDod) GLP-1(7-36); Arg26Lys34

•36-bis-
Gly8Lys26· 34-bis-(Glyc-ALit) GLP-1(7-36); GJy8Lys26• (GAB-GDod) GLP-1(7-37); Arg34Lys26· 36-bis-(GAB-
34-bis-(Glyc-ALit) GLP-1(7-37); Gly8Lys26• 34-bis-(Glyc- GDod) GLP-1(7-37); Arg26Lys34•37-bi-;-(GAB-GDod) GLP-
ALit) GLP-1(7-38); GlysLys26' 34-bis-(Glyc-ALit) GLP-1 50 1(7-37); Arg34Lys26'37 -bis-(GAB-GDod) GLP-1(7-37); 
(7-39) Arg26Lys34· 39-bis-(GAB-GDod) GLP-1(7-39); Arg34Lys::o, 
Gly8Arg26Lys34•36-bis-(Glyc-ALit) GLP-1(7-36); 39-bis-(GAB-GDod) GLP-1(7-39); Arg26• 34Lys36•39-bis-
GlysArg34Lys26' 36-bis-(Glyc-ALit) GLP-1(7-36); (GAB-GDod) GLP-1(7-39); 
Glys Arg26Lys34•36-bis-(Glyc -ALit) GLP-1(7-37) ; Arg26Lys18• 

34-bis-(GAB-GDod) GLP-1(7-36); Arg34Lys1s, 
Gly8 Arg34Lys26' 36-bis-(Glyc-ALit) GLP-1(7-37); 55 26-bis-(GAB-GDod) GLP-1(7-36); Arg26Lys18

' 
34-bis-

Glys Arg26 Lys34'37 -bis-(Glyc-ALit) GLP-1(7-37) ; (GAB-GDod) GLP-1(7-37); Art4Lys18
'
26-bis-(GAB-

Gly8 Arg34Lys26·37 -bis-(Glyc -ALit) GLP-1(7-37) ; GDod) GLP-1(7-37); Arg26Lysrn, 34-bis-(GAB-GDod) 
Gly8 Arg26 Lys34'38 -bis-(Giyc-ALit) GLP-1(7-38); GLP-1(7-38); Arg34Lys18

'
26-bis-(GAB-GDod) GLP-1(7-

Gly8 Arg34Lls26·38-bis-(Glyc-ALit) GLP-1(7-38); 38) ; Arg26Lys18
• 

34-bis-(GAB-GDod) GLP- 1(7-39); 
Gly8 Arg26· 4Lys36·38-bis-(Glyc-ALit) GLP-1(7-38); 60 Arg34Lys18

•
26-bis-(GAB-GDod) GLP-1(7-39); 

Gly 8 Arg26Lys34' 39-bis-(Glyc-ALit) GLP-1(7-39) ; Arg26Lys23' 34-bis-(GAB-GDod) GLP-1(7-36); Arg34Lys23' 
Gly8Ar~34Lys26·39-bis-(Glyc-ALit) GLP-1(7-39); 20-bis-(GAB-GDod) GLP-1(7-36); Arg26Lys23· 34-bis-
GJy8Arg--6· 34Lys36·39-bis-(Glyc-ALit) GLP-1(7-39); (GAB-GDod) GLP-1(7-37); Arg34Lys23·26-bis-(GAB-
VaI8Lys26' 34-bis-(Glyc-ALit) GLP-1(7-36); VaI8Lys26' GDod) GLP-1(7-37); Arg26Lys23

' 
34-bis-(GAB-GDod) 

34-bis-(Glyc-ALit) GLP-1(7-37); Val8Lys26' 34-bi-;-(Glyc- 65 GLP-1(7-38); Arg34Lys23·26-bis-(GAB-GDod) GLP-1(7-
ALit) GLP-1(7-38); Val8Lys26· 34-bis-(Glyc-ALit) GLP-1(7- 38); Arg26Lys23· 34-bis-(GAB-GDod) GLP-1(7-39); 
39) Arg34Lys23'26-bis-(GAB-GDod) GLP-1(7-39); 
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Arg26Lys27' 34-bis-(GAB-GDod) GLP-1(7-36); Arg'" Lys27' Thr8 Arg26Lys34' 39-bis-(GAB-GDod) GLP-1(7-39); 
26-bis-(GAB-GDod) GLP-1(7-36); Arg26Lys27· 34-bis- Thr8Arg34Lys26·39-bis-(GAB-G Dod) GLP-1(7-39); 
(GAB-GDod) GLP-1(7-37); Arg34Lys27' 26-bi-;-(GAB- Thr8Arg26

' 
34Lys36'39-bis-(GAB-GDod) GLP-1(7-39); 

GDod) GLP-1(7-37); Arg26Lys27' 34-bis-(GAB-GDod) Lysz6, 34-bis-(GAB-GTet) GLP-1(7-36); Lys26' 34-bis-
GLP-1(7-38); Arg34Lys27· 26-bis-(GAB-GDod) GLP-1(7- s (GAB-GTet) GLP-1(7-37); Lys26· 34-bis-(GAB-GTet) GLP-
38); Arg26Lys27·34bis-(GAB-GDod) GLP-1(7-39); 1(7-38); Lys26' 34-bi'>-(GAB-GTet) GLP-1(7-39) 
Arg34Lys27' 26-bi-;-(GAB-GDod) GLP-1(7-39); Arg26Lys34'36 -bis-(GAB-GTet) GLP-lF-36); Arg34Lys26' 
GlysLys26· 34-bis-(GAB-GDod) GLP-1(7-36); Gly8Lys26· 36-bis-(GAB-GTet) GLP-1(7 36); Arg2 Lys34·36-bis-(GAB-
34-bis-(GAB-GDcxl) GLP-1(7-37); Gly8 Lys26· 34-bis-(GAB- GTet) GLP-1(7-37); Arg34Lys26

• 
36-bis-(GAB-GTet) GLP-

GDod) GLP-1(7-38); Gly8Lys26• 34-bis-(OAB-ODcxl) OLP- 10 1(7-37); Arg26Lys34•37-bis-(GAB-0Tet) GLP-1(7-37); 
1(7-39) Arg34Lys26

•
37-bis-(GAB-GTet) GLP-1(7-37); Arg26Lys34' 

GI y8 Arg26Lys34·36 -bis-(GAB-GDod) G LP-1(7-36); 39-bis-(GAB-GTet) GLP-1(7-39); Arg34Lys26·39 -bis-(GAB-
Oly8 Arg34Lys26' 36-bis-(OAB-GDod) OLP-1(7-36); OTet) OLP-1(7-39); Arg26' 34Lys36·39 -bis-(GAB-OTet) 
Glys Arg26Lys34•36 -bis-( GAB -GDod) GLP-1(7-3 7); GLP-1(7-39); 
GlysArg34Lys26' 36-bis-(OAB-GDod) OLP-1(7-37); 15 Arg26Lys18' 34-bis-(OAB-GTet) GLP-1(7-36); Arg34Lys18' 
Glys Arg26Lys34•37 -bis-(GAB-GDod) GLP-1(7-37); 26-bis-(GAB-GTet) GLP-1(7-36); Arg26Lys18· 34-bis-(GAB-
Gly8 Arg34Lys26•37 -bis-(GAB -GDod) GLP-1(7-37); GTet) GLP-1(7-37); Arg34Lys18,z6-bis-(GAB-GTet) GLP-1 
Oly8Arg26Lys34' 38-bis-(OAB-0Dod) GLP-1(7-38); (7-37); Arg26Lys1s, 34-bis-(GAB-GTet) GLP-1(7-38); 
GlysArg34Lys26·38-bis-(GAB-GDod) GLP-1(7-38); Arg34Lys18·26-bis-(GAB-GTet) GLP-1(7-38); Arg26Lys1s, 
Gly8 Arg26• 34Lys36•38-bis-(GAB-GDod) GLP-1(7-38); 20 

34-bis-(GAB-GTet) GLP-1(7-39); Arg34Lys18•26-bis-(GAB-
Glys Arg26Lys34• 39-bis-(GAB-GDod) GLP-1(7-39); GTet) GLP-1(7-39); 
Gly8Arg34Lys26·39-bis-(GAB-GDod) GLP-1(7-39); Arg26Lys23· 34-bis-(GAB-GTet) GLP-1(7-36); Arg34Lys23· 
Gly8 Arg26• 34Lys36•39 -bis-(GAB-GDod) GLP-1(7-39); 26-bis-(GAB-GTet) GLP-1(7-36); Arg26Lys23• 34-bis-( GAB-
Val8Lys26' 34-bis-(GAB-GDod) GLP-1(7-36); ValsLys26' GTet) GLP-1(7-37); Arg34Lys23'26-bis-(GAB-GTet) OLP-I 
34-bis-(GAB-GDcxl) GLP-1(7-37); Va18Lys26· 34-bis-(GAB- 25 (7-37); Arg26Lys23· 34-bis-(GAB-GTet) GLP-1\7-38); 
GDod) GLP-1(7-38); Val8Lys26• 34-bis-(OAB-GDod) OLP- Arg34Lys23•26-bis-(GAB-GTet) GLP-1(7-38); Arg2 Lys23• 
1(7-39) Vais Arg26Lys34'36-bis-(GAB-GDod) GLP-1(7-36); 34 -bis-(GAB-GTet) GLP-1(7-39); Arg34Lys23'26 -bis-(GAB-
Val8 Arg34Lys26· 36-bis-(GAB-GDod) GLP-1(7-36); GTet) GLP-1(7-39); 
Val8Arg26Lys34'36-bis-(GAB-G Dod) GLP-1(7-37); Arg26Lys27' 34-bis-(GAB-GTet) GLP-1(7-36); Arg34Lys27' 
Vais Arg34Lys26' 36-bis-(GAB-GDod) GLP-1(7-37); 30 26-bis-(OAB-OTet) GLP-1(7-36); Arg26Lys27' 3d-bis-(GAB-
Vals Arg26Lys34·37 -bis- (GAB-GDod) GLP-1(7-37); GTet) GLP-1(7-37); Arg34Lys2 , 26-bis-(GAB-GTet) GLP-
Val8 Arg34Lys26'37 -bis-(GAB-G Dod) GLP-1(7-3 7); 1(7-37); Arg26Lys27' 34-bis-(GAB-OTet) GLP-1(7-38); 
Val8 Arg26Lys34'38-bis-(GAB-G Dod) GLP-1(7-38); Arg34Lys27' 26-bis-(GAB-GTet) GLP-1(7-38); Arg26Lys27' 
Vais Arg34Lys26·38-bis- (GAB-GDod) GLP-1(7-38); 34-bis-(GAB-GTet) GLP-1(7-39); Arg34Lys27· 26-bis-(GAB-
Val8 Arg26' 34Lys36•38-bis-(GAB-GDod) GLP-1(7-38); 35 GTet) GLP-iF-39); 
Vais Arg26Lys34· 39-bis-(GAB-GDod) GLP-1(7-39); Gly8Lys26· -bi-;-(GAB-OTet) GLP-1(7-36); Gly8Lys26· 
ValsAr~34Lys26·39-bis- (GAB-GDod) GLP-1(7-39); 34-bis-(GAB-GTet) GLP-1(7-37); Gly8Lys26· 34-bis-(GAB-
ValsArg"6• 34Lys36•39-bis-(GAB-GDod) OLP-1(7-39); GTet) GLP-1(7-38); Giy8Lys26• 34-bis-(GAB-GTet) GLP-1 
Ser8Lys26· 34-bis-(GAB-ODod) GLP-1(7-36); Ser8Lys26· (7-39) 
34-bis-(GAB-GDcxl) GLP-1(7-37); Ser8Lys26· 34-bis-(GAB- 40 Gly8 Arg26Lys34•36-bis-(GAB-GTet) GLP-1(7-36); 
ODod) OLP-1(7-38); Ser8Lys26' 34-bis-(GAB-ODod) OLP- Olys Arg34Lys26' 36-bis-(OAB-OTet) GLP-1(7-36); 
1(7-39) Gly8 Arg26Lys34·36-bis-(GAB-GTet) GLP-1(7-37); 
Sers Arg26Lys34•36 -bis-(GAB-G Dod) GLP-1(7-36); Glys Arg34Lys26• 36-bis-(GAB-GTet) GLP-1(7-37); 
Sers Arg34Lys26' 36-bis-(GAB-GDod) GLP-1(7-36); Oly8 Arg26 Lys34'37 -bis-(GAB-OTet) GLP-1(7-37); 
Sers Arg26Lys34•36-bis-(GAB-G Dod) GLP-1(7-3 7); 45 Gly8 Arg34Lys26·37 -bis-(GAB-GTet) GLP-1(7-37); 
Sers Arg34Lys26• 36-bis-(GAB-GDod) GLP-1(7-37); Gly6 Arg26 Lys34•38 -bis-(GAB-GTet) GLP-1(7-38); 
Ser8 Arg26Lys34•37 -bis-(GAB-GDod) GLP-1(7-3 7); Gly8 Arg34 Lys26•38-bis-(GAB-GTet) GLP-1(7-38); 
Sers Arg34Lys26•37 -bis-(GAB-G Dod) GLP-1(7-3 7); Gly8 Arg26• 34Lys36•38-bis-(GAB-GTet) GLP-1(7-38); 
Ser8 Arg26Lys34•38-bis-(GAB-G Dod) GLP-1(7-38) ; Glys Arg20Lys34' 39 -bis-(GAB-GTet) GLP-1(7-39); 
Ser8 Arg34 Lys26'38 -bis-(GAB-GDod) GLP-1(7-38); 50 Gly8 Arg34 Lys26'39 -bis-(GAB-GTet) GLP-1(7-39); 
Ser8 Arg26• 34Lys36•38-bis-(GAB-GDod) GLP-1(7-38); Gly8 Arg26· 34Lys36·39 -bis-(GAB-GTet) GLP-1(7-39); 
Sers Arg20Lys34• 39-bis-(GAB-GDod) GLP-1(7-39); Val8Lys20• 34-bis-(GAB-OTet) GLP-1(7-36); Val8Lys20• 
Ser8Arg34Lys26'39-bis-(GAB-G Dod) GLP-1(7-39); 34-bis-(GAB-GTet) GLP-1(7-37); Val8 Lys26' 34-bis-(GAB-
Ser8 Arg26• 34Lys36•39 -bis-(GAB-GDod) OLP-1(7-39); GTet) GLP-1(7-38); ValsLys26• 34-bis-(GAB-GTet) GLP-1 
Tur8Lys26' 34-bis-(GAB-GDod) OLP-1(7-36); Thr8Lys26' 55 (7-39) 
34-bis-(GAB-GDcxl) GLP-1(7-37); Thr8Lys26' 34-bis-(GAB- Val8 Arg26Lys34'36 -b is-(GAB-GTet) GLP-1(7-36); 
GDod) GLP-1(7-38); Thr8Lys26

• 
34-bi-;-(GAB-GDod) GLP- Vais Arg34Lys26· 36-bis -(GAB-GTet) GLP-1(7-36); 

1(7-39) Val 8 Arg26Lys34'36 -b is-(GAB-GTet) GLP-1(7-37); 
Tbrs Arg26Lys34·36 -bis-(GAB-GDod) GLP-1(7-36); Val8 Arg34Lys26· 36-bis-(GAB-GTet) GLP-1(7-37); 
Tbr8 Arg34Lys26· 36-bis-(GAB-GDod) GLP-1(7-36); 60 Val8 Arg26Lys 34·37-bis-(GAB-GTet GLP- 1(7-37); 
Tbr8 Arg26Lys34'36 -bis-(GAB-GDod) OLP-1(7-37); Val8 Arg34Lys26'37 -b is-(OAB-OTet) GLP-1(7-37); 
Thrs Arg34Lys26· 36-bis-(GAB-GDod) GLP-1(7-37); Val8 Arg26Lys34·36 -b is-(GAB-GTet) GLP-1(7-38); 
Thrs Arg26Lys34•37 -bis-(GAB-GDod) GLP-1(7-37); Va18 Arg34Lys26·36 -b is-(GAB-GTet) GLP-1(7-38); 
Tbrs Arg:;4Lys26•37 -bis-(GAB-GDod) OLP-1(7-37); Val8 Arg26' 34Lys36•38-bis-(OAB-0Tet) OLP-1(7-38); 
Tbrs Arg26Lys34·38 -bis-(GAB-GDod) GLP-1(7-38); 65 Vais Arg26Lys34· 39-bis-(GAB-GTet) GLP-1(7-39); 
Thr8 Arg34Lys26

•
38-bis-(GAB-GDod) GLP-1(7-38); Val 8 Arg34Lys26·39 -b is-(GAB-GTet) GLP-1(7-39); 

Thr8 Arg26' 34Lys36•38-bis-(OAB-GDod) OLP-1(7-38); Val8 Arg26• 34Lys36
,3

9-bis-(OAB-GTet) OLP-1(7-39); 
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Ser8Lys26' 34-bis-(GAB-GTet) GLP-1(7-36); SersLys26' Gly8Arg26Lys3'1•
36 -bis-(GAB-G Hex) GLP-1 (7-36); 

34-bis-(GAB-GTet) GLP-1(7-37); Ser8Lys26· 34-bis-(GAB- Gly8 Arg34Lys26· 36-bis-(GAB-GHex) GLP-1(7-36); 
GTet) GLP-1(7-38); Ser8Lys26' 34-bis-(GAB-GTet) GLP-1 GlysArg26Lys34'36 -bis-(GAB-G Hex) GLP-1 (7-37); 
(7-39) Gly8 Arg34Lys26· 36-bis-(GAB-GHex) GLP- 1(7-37); 
Sers Arg26Lys34·36 -bis-(GAB-GTet) GLP-1(7-36); 5 Glys Arg26Lys34'37 -bis-(GAB-G Hex) GLP-1 (7-37); 
Ser8 Arg34 Lys26' 36-bis-(GAB-GTet) GLP-1(7-36); Gly8 Arg34Lys26'37 -bis-(GAB-G Hex) GLP-1 (7-37); 
Sers Arg26Lys34·36 -bis-(GAB- GTet) GLP-1(7-37); Glys Arg26Lys34·38 -bis-(GAB-GHex) GLP-1(7-38); 
Sers Arg34 Lys26' 36-bis-(GAB-GTet) GLP-1(7-37); Gly8 Arg34Lvs26'38 -bis-(GAB-G Hex) GLP-1(7-38); 
Sers Arg26Lys34·37 -bis-(GAB- GTet) GLP-1(7-37); Gly8 Arg26· 14Lys36·38-bis -(GAB-GHex) GLP-1(7-38); 
Sers Arg34Lys 26'37 -bis-( GAB-GTet) GLP-1(7-37); Glys Arg26Lys34' 39-bis-(GAB-GHex) GLP-1(7-39); 
Sers Arg 26Lys34·38 -bis-(GAB-GTet) GLP-1(7-38); lO Gly8 Arg34Lys-26 39-bis-(GAB-GHex) GLP-1(7-39); 
Sers Arg34Lys26·3s -bis-( GAB-GTet) GLP-1(7-38); Glys Arg'16, 34Lys36·39-bis-(GAB-GHex) GLP-1(7-39); 
Ser8 Arg26• j

4Lys36•38 -bis-(GAB-GTet) GLP-1(7-38); Val8Lys26• 34 -bis-(GAB-GHex) GLP-1(7-36); Val8Lys26· 
Sers Arg26 Lys34• 39 -bis-(GAB-GTet) GLP-1(7-39); 34-bis-(GAB-GHex) GLP-1(7-37); ValsLys26· 34-bis-(GAB-
Sers Ar~34Lys26·39 -bis-(GAB-GTet) GLP-1(7-39); GHex) GLP-1(7-38); Val8Lys26• 3 4-bis-(GAB-GHex) GLP-
Ser8 Arg·6· 34Lys36·39-bis-(GAB-GTet) GLP-1(7-39); 15 1(7-39) 
TbrsLys26• 34-bis-(GAB-GTet) GLP-1(7-36); Tbr8Lys26' Vais Arg26 Lys34•36 -bis-(GAB-GHex) GLP-1(7-36); 
34-bis-(GAB-GTet) GLP-1(7-37); Tur8Lys26· 34-bis-(GAB- Va1 8Arg34_Lys: 6· 36-bis-(GAB-GHex) GLP-1(7-36); 
GTet) GLP-1(7-38); Thr8Lys20• 34-bis-(GAB-GTet) GLP-1 Va18 Arg20Lys~4•30 -bis-(GAB -GHex) GLP- 1(7 -37) ; 
(7-39) Val8Arg34Lys26• 36-bis-(GAB-GHex) GLP-1(7-37); 
Thrs Arg26Lys34•36-bis-(GAB-GTet) GLP-1(7-36); 20 Vais Arg26Lys34•37 -bis-(GAB-GHex) GLP-1(7-37); 
Thr8 Arg34Lys26• 36-bis-(GAB-GTet) GLP-1(7-36); Val8 Arg3'1 Lys26•37 -bis-(GAB -GHex) GLP-1(7-37) ; 
Thrs Arg26Lys34•36-bis-(GAB-GTe t) GLP-1(7-37); Vais Arg26Lys34•3s -bis-(GAB -GHex) GLP-1(7-38); 
Tbr8 Arg34Lys26, 36-bis-(GAB-GTet) GLP-1(7-37); Vais Arg34 Ljs26'38-bis-(GAB -GHex) GLP-1(7-38); 
Thrs Arg26Lys34•37 -bis-(GAB-GTet) GLP-1(7-3 7); Vais Arg26' 4Lys36'3s-bis-(GAB-GHex) GLP-1(7-38); 
Thrs Arg34Lyszo,37 -bis-(GAB-GTet) GLP-1(7-37); 25 Vais Arg20Lys34, 39 -bis-(GAB-GHex) GLP-1(7-39); 
Thrs Arg26Lys34,3s_bis-(GAB-GTet) GLP-1(7-38) ; Vais A~34 Lys26'.39 -bis-(GAB -GHex) GLP- 1(7 -39) ; 

s -4 2 - 3s Vai8Ar 6• 34l;ys30.39-b;•-(GAB-GHex) GLP-1(7-39\,. Thr Arg" Lys "· -bis-(GAB-GTet) GLP-1(7-38); ""' J 
Tbrs Argzo. 34Lys3o,3s_b is-(GAB-GTet) GLP-l(7_38); SersLys26' 

34
-bis-(GAB-GHex) GLP-1(7-36); Ser8 Lys26· 

Tbrs Arg26Lys34, 31> -bis-(GAB-GTet) GLP-l(7 _39) ; 
34

-bis-(GAB-GHex) GLP-1(7-37); Ser8Lys26• 
34

-bis-(GAB-
Th rs Arg34 Lys 26,39 -b is-(GAB-GTe t) G LP- l (7 _3 9); 30 GHex) GLP-1(7-38); SersLys

26
' 

34
-bis-(GAB-GHex) GLP-

1(7-39) Ser8 Arii:26[;_,ys34·36 -bis-(GAB-GHex) GLP-1(7-36\ ,. 
ThrsArg26· 34Lys36·39-bis-(GAB-GTet) GLP-1(_7-39),· '!: - :'l, :., Ser8 Arg34Lys "· 0 -bis-(GAB-GHex) GLP-1(7-36); 
Lys26, 34-bis-(GAB-GHex) GLP-1(7-36); Lys26, 34_bis- Sers Arg26Lys34,36_bis-(GAB-GHex) GLP- 1(7 -37) ; 
(GAB-GHex) GLP-1(7-37); Lys26, 34_bis-(GAB-GHex) Sers Arg3•Lys26, 36 _bis-(GAB-GHex) GLP-1(7-37); 
GLP-1(7-38); Lys26' 34-bis-(GAB-GHex) GLP-1(7-39) Sers Arg26Lys34•37 -bis-(GAB-GHex) GLP-1(7-37); 
Arg26Lys34'36-bis-(GAB-GHex) GLP-1(7-36); Arg34Lys26' 35 Sers Arg34Lys26·37 -bis-(GAB-GHex) GLP-1(7-37); 
36-bis-(GAB-GHex) GLP-1(7-36); Arf6Lys34'36-bis- Ser8 Arg26Lys34•3 s -bis-(GAB-GHex) GLP-1(7-38); 
(GAB-GHex) GLP-1(7-37); Art4Lys2 ' 36-bis-(GAB- Sers Arg34Lvs26·3s-bis-(GAB-GHex) GLP-1(7-38); 
GHex) GLP-1(7-37); Arg26Lys34'3 -bis-(GAB-GHex) GLP- Sers Arg26· 34Lys36·3s-bis-(GAB-GHex) GLP-1(7-38); 
1(7-37); Arg34Lys26·37bis-(GAB-GHex) GLP-1(7-37); Ser8 Arg34Lys34· 39-bis-(GAB-GHex) GLP-1(7-39); 
Arg26Lys34· 39-bis-(GAB-GHex) GLP-1(7-39); Arg34Lys26· 40 Ser8 Arg34Lys26·39 -bis-(GAB-GHex) GLP-1(7-39); 
39-bis-(GAB-GHex) GLP-i(7-39); Arg26• 34Lys36•39-bis- Ser8Arg26• 34Lys36

,3
9-bis-(GAB-GHex) GLP-1(7-39); 

(GAB-GHex) GLP-1(7-39); Tur8Lys26· 34-bis-(GAB-GHex) GLP-1(7-36); Thr8Lys26· 
Arg26Lys18

• 
34-bis-(GAB-GHex) GLP-1(7-36); Arg34Lys18

• 
34-bis-(GAB-GHex) GLP-1(7-37); Thr8 Lys26

• 
34-bis-(GAB-

20-bis-(GAB-GHex) GLP-1(7-36); Arg26Lys18' 34-bis- GHex) GLP-1(7-38); Tbr8Lys26• 34-bis-(GAB-GHex) GLP-
(GAB-GHex) GLP-1(7-37); Arg34Lys1s·26-bis-(GAB- 45 1(7-39) Tur8 Arg26Lys34·36-bis-(GAB-GHex) GLP-1(7-36); 
GHex) GLP-1(7-37); Arg26Lys18

• 
34-bis-(GAB-GHex) Thr8 Arg34Lys26• 30 -bis-( GAB-GHex) GLP-1(7-36); 

GLP-1(7-38); Arg34Lys18•26-bis-(GAB-GHex) GLP-1(7- Thr8 Arg26Lys34 •36-bis-(GAB -GHex) GLP-1(7-37) ; 
38); Arg26Lys18

· 
34-bis-(GAB-G Hex) GLP-1(7-39); Thr8 Arg34Lys26• 36-bis-(GAB-GHex) GLP-1(7-37); 

Arg34Lys18•26-bis-(GAB-GHex) GLP-1(7-39); Tbr8 Arg26Lys34•37 -bis-(GAB-GHex) GLP-1(7-37); 
Arg26Lys23' 34-bis-(GAB-GHex) GLP-1(7-36); Arg34Lys23' 50 Thr8 Arg34 Lys26'37 -bis-(GAB -GHex) GLP-1(7-37) ; 
26-bis-(GAB-GHex) GLP-1(7-36); Arg26Lys23· 34-bis- Thr8 Arg26Lys34·3sbis-(GAB-GHex) GLP-1(7-38); 
(GAB-GHex) GLP-1(7-37); Arg34Lys23•26-bis-(GAB- Thr8 Arg34Lys26•38-bis-(GAB -GHex) GLP-1(7-38); 
GHex) GLP-1(7-37); Arg26Lys23' 34-bis-(GAB-GHex) Thrs Arg26' 34Lys36'38 -bis-(GAB-GHex) GLP-1(7-38); 
GLP-1(7-38); Arg34Lys23•26-bis-(GAB-GHex) GLP-1(7- Tbr8 Arg26Lys34• 39-bis-(GAB-GHex) GLP- 1(7-39); 
38) ; Arg26Lys23' 34-bis-(GAB-GHex) GLP-1(7-39); 55 ThrsArg34Lys26'39-bis-(GAB-GHex) GLP-1(7-39); 
Arg34Lys23

•
26-bis-(GAB-GHex) GLP-1(7-39); Thr8Arg26' 34Lys36'39-bis-(GAB-GHex) GLP-1(7-39); 

Arg26Lys27· 34-bis-(GAB-GHex) GLP-1(7-36); Arg34Lys27· Lys26· 34-bis-(GAB-GOct) GLP-1(7-36); Lys26· 34-bis-
26-bis-(GAB-GHex) GLP-1(7-36); Arg26Lys27' 34-bis- (GAB-GOct) GLP-1(7-37); Lys26' 34-bis-(GAB-GOct) 
(GAB-GHex) GLP-1(7-37); Art4Lys27· 26-bis-(GAB- GLP-1(7-38} Lys26· 34-bis-(GAB-GOct) GLP-1(7-39) 
GHex) GLP-1(7-37); Arg26Lys·'· 34-bis-(GAB-GHex) 60 Arg26Lys34

• 
6-bis-(GAB-GOct) GLP-1(7-36); Arg34Lys26· 

GLP-1(7-3~; Arg34Lys27' 26-bi5-(GAB-GHex) GLP-1(7- 36-bis-(GAB-GOct) GLP-1(7-36); Arg26Lys34'36-bis-(GAB-
38); Arg2 Lj.527· 34-bis-(GAB-GHex) GLP-1(7-39); GOct) GLP-1(7-37); Arf34Lys26 36-bis-(GAB-GOct) GLP-
Arg34Lys27· 2 -bis-(GAB-GHex) GLP-1(7-39); 1(7-37); Arg26Lys34•3 -bis-(GAB-GOct) GLP-1(7-37); 
Gly8Lys26' 34-bis-(GAB-GHex) GLP-1(7-36); Gly8Lys26' Arg34Lys26'37-bis-(GAB-G0ct) GLP-1(7-37); Arg26Lys34' 
34bis-(GAB-GHex) GLP-1(7-37); GJy8Lys26· 34-bis-(GAB- 65 39-bis-(GAB-GOct) GLP-1(7-39); Arg34Lys26·39-bis-(GAB-
GHex) GLP-1(7-38); GJy8Lys26· 34-bis-(GAB-GHex) GLP- GOct) GLP-1(7-39); Arg26· 34Lys36·39-bis-(GAB-GOct) 
1(7-39) GLP-1(7-39); 
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Arg26Lys18' 34-bis-(GAB-GOct) GLP-1(7-36); Arg'"Lys18' Ser8 Ari34 Lys26'39 -bis-(GAB-GOct) GLP-1(7-39); 
26-bis-(GAB-GOct) OLP-1(7-36); Arg26Lys18.3

4bis-(GAB- Ser8 Arg"6
• 
34Lys36.39 -bis-(GAB-GOct) GLP-1(7-39); 

GOct) GLP-1(7-37); Arg34Lys18·26-bis-(GAB-GOct) OLP- Thr8Lys26' 34-bis-(GAB-GOct) GLP-1(7-36); Thr8Lys26' 
1(7-37); Arg26Lys18· 34-bis-(GAB-GOct) GLP-1(7-38); 34-bis-(GAB-GOct) GLP-1(7-31; Tbr8Lys26' 34•bis-(GAB-
Arg34Lys18·26-bis-(GAB-GOct) GLP-1(7-38); Arg26Lys18• s GOct) GLP-1(7-38); Thr8Lys26' 4-bi~-(GAB-GOct) GLP-1 
34-bis-(GAB-GOct) GLP-1(7-39); Arg34Lys18·26-bis-(GAB- (7-39) 
GO t) OLP 1(7 39) Thr8 Arg26Lys34' 36-b is -(GAB-GOct) GLP-1(7-36); 

;~ 23. 34 - ; 34 "3 Tbr8 Arg34Lys26' 36-bis-(GAB-GOct) GLP-1(7-36),· Arg- Lys , -bis-(GAB-GOct) GLP-1(7-36); Arg Lys- , 
26.bis-(GAB-GOct) GLP-L(7-36); Arg26Lys23, 34_bis- Thr

8 
Arg

26
Lys

34
'
36 

- bis -(GAB-GOct) GLP-1(7-37); 
lo Tbr8Arg34Lys26' 36-bis-(GAB-GOct) GLP-1(7-37). ; (GAB-GOct) GLP-1(7-37); Arg34Lys23,z6-bis-(GAB-GOct) s 6 3 31 

GLP-1(7-37),· Arg26Lvs23, 34_bis-(GAB-GOct) GLP-l(7- Thr Arg
2 

Lys 
4
' -b is-(GAB-GOct) GLP-1(7-37); 

, Thr8 Arg34Lys26•37-bis-(GAB-G Oct) GLP-1(7-37); 
38),· Arg34Lys23·26-bis-(GAB-GOct) GLP-1(7-38),· s 6 3 38 Tbr Arg2 Lys 4' -b is-(GAB-GOct) GLP-1(7-38); 
Arg26Lys23

' 
34-bis-(GAB-GOct) GLP-1(7-39); Arg34Lys23' Thr8 Arg34Lys26,38.bis-(GAB-G Oct) GLP-1(7-38); 

26-bis-(GAB-GOct) GLP-1(7-39); Tbrs Arg26, 1''Lys36,3s_bis-(GAB-G0ct) GLP-1(7-38); 
Arg26Lys27' 34-bis-(GAB-GOct) GLP-1(7-36); Arg34Lys27• 15 Thr8 Arg26Lys34, 39-bis-(GAB-GOct) GLP-1(7-39); 
26-bis-(GAB-GOct) GLP-1(7:36); Arg26Lys27' 34-bis- Tbr8 Ar§34Lys26•39 -b is-(GAB-GOct) GLP-1(7-39); 
(GAB-GOct) GLP-1(7-37); Arg~4Lys27' 20-bis-(GAB-GOct) Tor8 Arg 6, 34Lys36,39 -bis-(GAB-GOct) GLP-1(7-39); 
GLP-1(7-37); Arg26Lys27' 34-bis-(GAB-GOct) GLP-1(7- Lys26• 34-bis-(GAB-GLit) GLP-1(7-36); Lys26• 34-bis-
38); . Arg34Lys27· 26-bis-(GAB-GOct) GLP-1_(7-3~; (GAB-GLit) GLP-1(7-37); Lys26• 34-bis-(GAB-GLit) GLP-
Arg26Lys27• 34-bis-(GAB-GOct) GLP-1(7-39); Arg~4Lys 7, 20 1(7-38); Lys26• 34-bis-(GAB-GLit) GLP-1(7-39) 
26-bis-(GAB-GOct) GLP-1(7-39); Arg26Lys34•36-bis-(GAB-GLit) GLP·IF-3~);_ Arg34Lys26• 
Giy8Lys26· 34-bis-(GAB-GOct) GLP-1(7-36); Gly8Lys26· 36-bis-(GAB-GLit) GLP-1(7-36); Arg2 Lys~•,~6-bis-(GAB-
34-bis-(GAB-GOct) GLP-1(7-37); Gly8Lys26• 34-bis-(GAB- GLit) GLP-1\7-37)~ Ar9

34Lys26• 36-bis-(GAB-GLit) GLP-1 
GOct) GLP-1(7-38); Giy8Lys26• 34-bis-(GAB-GOct) GLP-1 (7-3_7); A_rg 6 Lys~•-3 -bis-(GAB-GLit) GLP-1(7-37); 
(7-39) 25 Arg~4Lys20,~1-bis-(GAB-GLit) GLP-lF-37);_ Arg20Lys34• 
Gly8 Arg26Lys34,36 -bis-(GAB-GOct) GLP-1(7-36) · 39-bis-(GAB-GLit) GLP-_1{7-39);. Arg3 Lys26'~9 -bis-(GAB-
Glys Arg3• Lys26, 36 _bis-(GAB-GOct) GLP-1(7-36); GLit) G_LP-1(7-39);Argzo, ~•Lys3<>,39_bis-(GAB-GLit) GLP-
Gly8 Arg26Lys34·36-bis-(GAB-GOct) GLP-1(7-37); l(7·fJ), 18 34 . . 3• 1s 
GlysArg34Lys26, 36_bis-(GAB-GOct-GG l P-3(7_37); Arg_ Lys ' -b~s-(GAB-GLit) GLPj(7-~~\

4
Arg Lys , 

Gl sA 26L 34 37 b · (G B GO ) OLP (7 37) 26-b1s-(GAB-GL1t) GLP-1(7-36); Arg Lys ' -bIS-{GAB-
y s rg34 ys26,3," ~s- A - ct -l - ; 30 GLit) GLP-1(7-37); Arg34Lys18·2°-bis-(GAB-GLlt) GLP-1 

Gly
8
Arg26Lys34'38-b~s-(GAB-GOct) GLP-1(7-37); (7.37); Ar!l:26Lys1s, 34_bis-(GAB-GLit) GLP-1'7_38) ; 

Gly 8 Arg_
4 
Lys 26' ·s -b~s-(GAB-GOct) GLP-1(7-38) ; Arg3•Lys1s,~6-bis-(GAB-GLit) GLP-H7_38); Arg2'6Lys1s, 

Gly Arg" Lys ,~ -bis-(GAB-GOct) GLP-1(7-38); 34-bis-(GAB-GLit) GLP-1(7-39)· Arg34Lys18•26-bis-(GAB-
Gly8Arg26' 34Lys36·38-bis-(GAB-GOct) GLP-1(7-38); GLit) GLP-1(7-39)· ' 
Gly8 Arg26Lys34• 39-bis-(GAB-GOct) GLP-1(7-39); 35 Arg26Lys23· 34-bis-(GAB-GLit) GLP-1(7-36); Arg34Lys23· 
Gly8 Ar~34Lys26'39 -bis-(GAB-GOct) GLP-1(7-39); 20-bis-(GAB-GLit) GLP-1(7-36); Ar~Lys23· 34-bis-(GAB-
Gly8 Arg'6· 34Lys36·39-bis-(GAB-GOct) GLP-1(7-39); GLit) GLP-1(7-37); Arg34Lys2 ·26-bis-(GAB-GLit) GLP-1 
Val8Lys26' 34-bis-(GAB-GOct) GLP-1(7-36); Val8Lys26' (7-37); Art6Lys23· 34-bis-(GAB-GLit) GLP-1(7-38}; 
34-bis-(GAB-GOct) GLP-1(7-37); Val8Lys26· 34-bis-(GAB- Arg34Lys23· 6-bis-(GAB-GLit) GLP-1(7-38); Arg26Lys23· 
GOct) GLP-1(7-38); Va18Lys26· 34-bis-(GAB-GOct) GLP-1 40 34-bis-(GAB-GLit) GLP-1(7-39); Arg3 4 Lys2 ·26-bis2(GAB-
(7-39) GLit) GLP-lF-39); 
Va18Arg26Lys34·36-bis-(GAB-GOct) GLP-1(7-36); Arg26Lys27' 4-bis-(GAB-GLit) GLP-1(7-36); Arg34Lys27· 
Va18 Arg34Lys26• 36-bis-(GAB-GOct) GLP-1(7-36)· 26-bis-(GAB-GLit) GLP-1(7•3<v.; Arg26 Lys27' 34-bis-(GAB-
Vals Arg26Lys34,36 -bis-(GAB-GOct) GLP-1(7-37)'. GLit) GLP-1(7-37); Art4Lys2 , 26-bis-(GAB-GLit) GLP-1 
ValsArg34Lys26, 36_bis-(GAB-GOct) GLP-1(7-37)'. 45 (7-37); Arg26Lysz7, 4-bis-(GAB-GLit) GLP-\\,7-38}; 
V~lsArg26Lys34,37_bis-(GAB-GOct) GLP-1(7-37)'. Arg34Lys21, 26-bis-(GAB-GLit) GLP-1(7-38); Arg~ Lys21, 
ValsArg34 Lys26,37_bis-(GAB-GOct) GLP-1(7-37); 34.bis-(G~-GLit) GLP-1(7-39); Arg,4Lysz,, zo_bis-

ValsArg20Lys34,3s_bis-(GAB-GOct) GLP-1(7-38); (GGIA!3L-G2}1ttGb~P-(1G(7AB-39)G;L't) GLP 1(7 36)· GI sL zo, 
V 16A 34L 26 36 b ' (GAB GO ) OLP 1(7 38) · Y ys · is- · 1 · · ' Y ys 

a 8 rg26, J.s ' 36~38
15-. - c t - - - '. 34-bis-(GAB-GLit) GLP-1(7-37); Gly8Lys26' 34-bis-(GAB-

Val Arg Lys · -b1s-(GAB-GOct) GLP-1(7-38), 50 GLit) GLP-l(7_38)· Gly8Lys20. 34-bis-(GAB-GLit) GLP-1 
Va18_Arg: 6Lys34: _39-bis-(GAB-GOct) GLP-1(7-39); (7-39) ' 
Val6 Arg'4-~ys2~•~9 -b_is-(GAB-GOct) GLP-1 (7-39) ; Glys Argz"Lys34,36 _bis-(GAB-G Lit) GLP-1(7-36); 
Val8 

Arg~
6' ~ Lys' 6'39-b1s-(GAB-GOct) GLP-1(7-39); GJy8 Arg34Lys26, 36-bis-(GAB-G Lit) GLP-1(7-36); 

Ser8Lys~6
' 

34-bis-(GAB-GOct) GLP-1(7-36); Ser8Lys26' Gly8 Arg26Lys34•36 -bis-(GAB-G Lit) GLP-1(7-37); 34-bis-(GAB-GOct) GLP-1(7-37); Ser8Lys26
' 

34-bis-(GAB- 55 G!y8 Arg34Lys26· 36-bis-(GAB-GLit) GLP-1(7-37) ; 
GOct) GLP-1(7-38); Ser8Lys26' 34-bis-(GAB-GOct) GLP-1 Gly8 Arg26Lys34•37 -bis-(GAB-GLit) GLP-1(7-37); 
(7-39) Gly8 Arg34Lys26·37 -bis-( GAB-G Lit) GLP-1(7-37); 
Ser8 Arg26Lys34'36-bis-(GAB-GOct) GLP-1(7-36); Gly8 Arg26Lys34'38-bis-(GAB-GLit) GLP-1(7-38); 
Ser8 Arg34Lys26· 36-bis-(GAB-GOct) GLP-1(7-36); Gly8 Arg34Ljs26·38-bis-( GAB-G Lit) GLP-1(7-38); 
Ser8 Arg26Lys34·36-bis-(GAB- GOct) GLP-1(7-37); 60 Gly8Arg26· 4Lys36·38-bis-(GAB-GLit) GLP-1(7-38); 
Ser8 Arg34Lys26' 36-bis-(GAB-GOct) GLP-1(7-37); Gly8Arg26Lys34' 39-bis-(GAB-GLit) GLP-1(71-39); 
Ser8 Arg26Lys34·37 -bis-(GAB-GOct) GLP-1(7-37); Gly8 Ara 34Lys26·39 -bis-( GAB-G Lit) GLP-1(7-39); 
Ser8 Arg34Lys26·37 -bis-(GAB-GOct) GLP-1(7-37); Gly8 Arg26· 34Lys36·39-bis-(GAB-GLit) GLP-1(7-39); 
Ser8 Arg26Lys34·38-bis-(GAB-GOct) GLP-1(7-38); Va!8 Lys26' 34-bis-(GAB-GLit) GLP-1(7-36); Va!8 Lys26· 
Ser8 Arg34Lys26·38-bis-(GAB-GOct) GLP-1(7-38); 65 34-bis-(GAB-GLit) GLP-1(7-37); Val8Lys26' 34-bis-(GAB-
Ser8 Arg26· 34Lys36·3 8 -bis-(GAB-GOct) GLP-1(7-38); GLit) GLP-1(7-38); Val8Lys26· 34-bis-(GAB-GLit) GLP-1 
Ser8 Arg26Lys34' 39-bis-(GAB-GOct) GLP-1(7-39); (7-39) 
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Val8 Arg26Lys3 4
•
36-bis-(GAB-GLit) GLP- 1(7-36); 

Vais Arg3 4 Lys26• 36 -bis-(GAB-G Lit) GLP-1(7-36); 
Vais Arg26Lys3 4

•
36-bis-(GAB-GLit) GLP- 1(7-37); 

Vais Arg3 4 Lys26
• 

36 -bis-(GAB-G Lit) GLP-1(7-37); 
Vais Arg2 6 Lys3 4

•
37 -bis-(GAB-GLit) GLP- 1(7-37); s 

Vais Arg3 4 Lys26
•
37 -bis-(GAB-GLit) GLP- 1(7-37); 

Vais Arg26Lys3 4
'
3 s-bis-(GAB-GLit) GLP- 1(7-38); 

Vais Arg34Lys26
•
3s -bis-(GAB- GLit) GLP-1(7-38); 

Va18 Arg26• 34Lys36•38-bis-(GAB-GLit) GLP-1(7-38); 
Vais Arg26Lys3 4

• 
39 -bis-(GAB-GLit) GLP-1(7-39); 10 

Vais Arg34Lys26
•
39 -bis-(GAB- GLit) GLP-1(7-39); 

Va18 Arg26
• 

34Lys36
•
39-bis-(GAB-GLit) GLP-1(7-39); 

SersLys26
• 

3 4-bis-(GAB-GLit) GLP-1(7-36); Ser8 Lys2 6
• 

34-bis-(GAB-GLit) GLP-1(7-37); Ser8Lys26
• 

34-bis-(GAB
GLit) GLP-1(7-38); Ser8Lys26

• 
34-bis-(GAB-GLit) GLP-1 15 

(7-39) 
Sers Arg2 6 Lys3 4

•36 -bis-(GAB -GLit) GLP-1 (7-36); 
Sers Arg34Lys26

• 
36 -bis-(GAB-G Lit) GLP-1(7-36); 

Sers Arg26Lys34
• 36-bis-(GAB-GLit) GLP-1 (7-37); 

Ser8 Arg3 4 Lys26
• 

36 -bis-(GAB-G Lit) GLP-1(7-37); 20 

Ser8 Arg26Lys34•
37 -bis-(GAB-GLit) GLP- 1(7-3 7); 

Sers Arg34Lys26•
37 -bis-(GAB-GLit) GLP-1 (7-37); 

Sers Arg26Lys3 4
•3 s -bis-(GAB-GLit) GLP- 1(7-38); 

Sers Arg34 Lys26
'
3 s-bis-(GAB-GLit) GLP- 1(7-38); 

Ser8 Arg26• 
34Lys36•3s-bis-(GAB-GLit) GLP-1(7-38); 25 

Ser8 Arg26Lys34
• 39 -bis-(GAB-G Lit) GLP-1(7-39); 

Sers Arg34 Lys26
'
3 9 -bis-(GAB-GLit) GLP-1 (7-39) ; 

Ser8 Arg26• 
34Lys3 6•39bis-(GAB-GLit) GLP-1(7-39); 

Tbr8Lys26
' 

34-bis-(GAB-GLit) GLP-1(7-36); Tbr8 Lys26
' 

34-bis-(GAB-GLit) GLP-1(7-37); Tbr8Lys26
' 

34-bis-(GAB- 30 

GLit) GLP-1(7-38); Tbr8Lys26
• 

34-bis-(GAB-GLit) GLP-1 
(7-39) 
Tbrs Arg26Lys34

•
36 -bis-(GAB-GLit) GLP-1(7-36); 

Tbrs Arg34Lys26
• 

36-bis-(GAB-GLit) GLP-1(7-36); 
Tbr8Arg2 6 Lys34

•
36 -bis-(GAB-GLit) GLP-1(7-37) ; 35 

Tbrs Arg34Lys 26
• 

36-bis-( GAB-GLit) GLP-1(7-3 7); 
Tbrs Arg26Lys34

•
3 7 -bis-(GAB-GLi t) GLP-1(7-37); 

Tbr8 Arg34 Lys26
•
37 -bis-(GAB-GLit) GLP-1(7-37) ; 

Tbrs Arg26Lys34
•
3 8 -bis-(GAB-GLit) GLP-1(7-38); 

Thrs Arg3 4 Lys26•38 -bis-(GAB-G Lit) GLP-1(7-38); 40 

Thr8 Arg26
• 

34Lys36
•
38-bis-(GAB-GLit) GLP-1(7-38) ; 

Thrs Arg26Lys3 4
• 39-bis-(GAB-GLit) GLP-1(7-39); 

Thrs Arg3 4 Lys26•39 -bis-(GAB-G Lit) GLP-1(7-39); 
Thrs Arg26

• 
34Lys36

•
39 -bis-(GAB-GLit) GLP-1(7-39). 
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ethylene derivatives thereof, glycerol, cholic acid or deriva
tives thereof, lecithins, alcobo15 and phospholipids, glycero
phospholipid5 (lecithins, kephalins, pbosphatidyl serine), 
glyceroglycolipids (galactopyransoide), sphingophospholip
ids (spbingomyelin), and sphingoglycolipids (ceramides, 
gangliosides), DSS (docusate sodium, CAS regi5try no 
[577-11-7]), docusate calcium, CAS regi5try no [128-49-4}), 
docusate potas.5ium, CAS registry no (7491-09-0]), SOS 
(sodium dodecyl sulfate or sodium Jauryl sulfate), dipalmi
toyl phosphatidic acid, sodium caprylate, bile acids and salt5 
thereof and glycine or taurine conjugates, ursodeoxycholic 
acid, sodium cholate, sodium deoxycholate, sodium 
taurocholate, sodium glycocholate, N-Hexadecyl-N,N
dimethyl-3-ammonio-l -propanesulfonate, anionic ( alkyl
aryl-sulpbooates) monovalent surfactanL5, palroitoyl 
Iysophosphalidyl-L-serine, Iysophospholipids (e .g. 1-acyl-
sn-glycero-3-phosphate esters of ethanolamine, choline, 
serine or threonine), alkyl, al.koxyl (alkyl ester), alkoxy 
(alkyl ether)-derivatives of Iysophosphatidyl and 
phosphatidylcholines, e.g. Jauroyl and myristoyl derivatives 
of Jysophosphatidylcholioe, 
dipalmitoylphosphatidylcholine, and modifications of the 
polar bead group, that is cholines, ethanolamines, phospha
ticlic acid, serines, threonines, glycerol, inositol, and the 
postively charged DODAC, DOTMA, DCP, BISHOP, Iyso
phosphatidyl5erine and lysophosphatidylthreonine, zwitteri-
onic surfactants (e.g. N-aJJ...-yl-N,N-dimethylammonio-l
p rop a nes u l fo n ates, 3 - cholamido - 1 -
propy Id ime thy lam monio-1-prop a oesu lfo n ate, 
dodecyl p hosphocholioe, myristoyl 
lysophosphatidylcholine, hen egg lysolecithin), cationic sur-
factants (quarternary ammonium bases) (e .g. cetyltrimethy
lammooium bromide, cetylpyridioium chloride), non-ionic 
surfactants, polyethyleneoxide/polypropyleneoxide block 
copolymers (Piurooics/fetrooics, Triton X-100, Dodecyl 
B-D-glucopyranoside) or polymeric surfactants (Tweeo-40, 
1\veen-80, Brij-35). Other preferred surfactants include 
fusidic acid derivatives-( e.g. sodium tauro-dibydrofusidate 
etc.), long-cbain fatty acids and salts thereof C6-C12(eg. 
oleic acid and caprylic acid), acylcarnitines and derivatives, 
N"-acylated derivatives of lysine, arginine or bistidine, or 
side-chain acylated derivatives of lysine or arginine, 
N"-acylated derivatives of dipeptides comprising any com
bination of lysine, arginine or hi5tidioe and a neutral or 

Pharmaceutical Compositions 
Toe present invention also relates to pharmaceutical com

positions comprising a GLP-1 derivative of the present 
invention and a pharmaceutically acceptable vehicle or 
carrier. 

45 acidic amino acid, Na-acylated derivative of a tripeptide 
comprising any combination of a neutral amino acid and two 
charged amino acids, or the surfactant may be selected from 
the group of imidazoline derivatives. 

Preferably, the pharmaceutical compositions comprise an 
isotonic agent, a preservative and a buffer. Examples of 
isotonic agents are sodium chloride, mannitol and glycerol. 
Examples of preservatives are phenol, m-cresol, methyl 
p-hydroxybenzoate and benzyl alcohol. Suitable buffers 
include sodium acetate and sodium phosphate. 

The pharmaceutical compositions preferably further com
prise a surfactant in order to improve the solubility and/or 
the stability of the GLP-1 derivative. Individual embodi
ments of the surfactant, such as a detergent, for use in the 
pharmaceutical composition of the invention include 
etboxylated castor oil, polyglycolyzed glycerides, acetylated 
monoglycerides, sorbitan fatty acid esters, poloxamers, such 
as 188 and 407, polyoxyethyleoe sorbitan fatty acid esters, 
polyoxyethyleoe derivatives such as alkylated and alkoxy
Jated derivatives (tweens, e.g. Tween-20), monoglycerides 
or ethoxylated derivatives thereof, diglycerides or polyoxy-

One group of preferred surfactants consists of zwitterionic 
50 surfactants, cationic surfactant5, non-ionic surfactants and 

polymeric surfactants. 

55 

Another group of preferred surfactants consists of SOS, 
sodium caprylate, sodium cholate, sodium deoxycholate, 
sodium taurocholate and sodium glycocholate. 

A further group of preferred surfactants consists of lauroyl 
lysopbosphatidylcholioe, palmitoyl lysophosphatidyl-L
serine, myristoyl lysophospbatidylcho line and 
N- H ex ad ec yl-N, N-d i met h yl-3-a mm on io-1-

60 propanesulfonate. 
The pharmaceutical compositions preferably also com

prise zinc. 
The pharmaceutial compositions preferably further com

prise another antidiabetic agent. The term "aotidiabetic 
65 agent" includes compounds for the treatment and/or pro

phylaxis of insulin resistance and diseases wherein insulin 
resistance i5 the pathophysiological mecbaoi5m. 
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In one embodiment of this invention, the antidiabetic 
agent is an insulin, more preferably human insulin. 

In another embodiment the antidiabetic agent is a 
hypoglycaemic agent, preferably an oral hypoglycaemic 
agent. Oral hypoglycaemic agents are preferably selected 
from the group consisting of sulfooylureas, biguanides, 
tbiazolidinediooes, glucosidase inhibitors, glucagon 
antagonists, GLP-1 agonists, potasium channel openers, 
insulin sensitizers, hepatic enzyme inhibitors, glucose 
uptake modulators, compounds modifying the lipid 
metabolism, compounds lowering food intake, and agents 
acting on the AfP-dependent potassium channel of the 
~-cells. 

156 
native GLP-1(7-37) an increase in the helix content is seen 
with increasing concentration, from 10-15% to 30-35% (at 
500 µM concentration) in parallel with peptide self
associatioo. For the GLP-1 derivatives forming partially 

s structured micellar-like aggregates in aqueous solution the 
heii..-,:: content remains constant above 30% at concentrations 
of 10 µM. The aggregated structured conformation is an 
inherent property of the derivative present in water or dilute 
aqueous buffer without the need for any additional structure-

10 inducing components. 
The pharmaceutical compositions of the present invention 

may be prepared by conventional techniques, e .g . as 
described in Remington's Phannaceutical Sciences, 1985 or 
in Remington: The Science and Practice of Pharmacy, 19th 

15 edition, 1995. 
Preferred sulfooylureas are tolbutamide, glibenclamide, 

glipizide and gliclazide. A preferred biguanide is rnetforrnin. 
Preferred thiazolidinediones are troglitazone and ciglita
zone. A preferred glucosidase inhibitors is acarbose. Pre
ferred agents acting on the ATP-dependent potassium chan
nel of the ~-cells are: glibenclamide, glipizide, gliclazide, 
and repaglinide. 20 

For example, injectable compositions of the GLP-1 
derivative of tbe invention can be prepared using tbe con
ventional techniques of the pharmaceutical industry which 
involves dissolving and mixing the ingredients as appropri
ate to give the desired end product. 

Toe pharmaceutical compositions of the present invention 
may further comprise another antiobesity agent. 

In one embodiment of this invention, the antiobesity agent 
is Jeptin. 

A composition for nasal administration of certain peptides 
may, for example, be prepared as described in European 
Patent No. 272097(to Novo Nordisk A/S) or in WO 

25 93/18785. 

Io another embodiment the antiobesity agent is amphet
amin. 

Io another embodiment the antiobesity agent is dexfen
fluramine. 

Io a preferred embodiment of the present invention, the 
GLP-1 derivative is provided in the form of a composition 
suitable for administration by injection. Such a composition 
can either be an injectable solution ready for use or it can be 

Io another embodiment the antiobesity agent is sibutra
mine. 

Io another embodiment the antiobesity agent is orlistat. 

30 an amount of a solid composition, e.g. a Jyophilised product, 
which has to be di5-solved in a solvent before it can be 
injected. The injectable solution preferably contains not less 
than about 2 mg/ml, preferably not Jess than about 5 mg/ml, 
more preferred not less tbao about 10 mg/ml of the GLP-1 Io another embodiment the antiobesity agent is selected 

from a group of CART agonisLs, NPY antagonists, orexin 
antagonists, H3-antagonisLs, TNF agonists, CRF agonisLs, 
CRF BP antagonisLs, urocortin agooists, ~3 agooists, MSH 
agonists, CCK agonists, serotonin re-uptake inhibitors, 
mixed serotonin and noradrenergic compounds, 5HT 
agonists, bombesin agooi5L5, galanin antagonists, growth 

40 
hormone, growth hormone releasing compounds, glucagon, 
TRH agonists, uncoupling protein 2 or 3 modulators, Jeptin 
agonists, DA agonists (Bromocriptin, Doprex;n), lipase/ 
amylase inhibitors, PPAR modulators, PXR modulators or 
TR P agonists. 

35 derivative and, preferably, not more than about 100 mg/ml 
of the GLP-1 derivative. 

Uses 

The present invention also relates to tbe use of a GLP-1 
derivative of the invention for the preparation of a medica
ment wbicb bas a protracted profile of action relative to 
GLP-1(7-37). 

The present invention relates also to the use of a GLP-1 
derivative of the invention for the preparation of a medica-

45 ment with protracted effect for the treatment of non-insulin 
dependent diabetes mellitus. 

Toe present invention also relates to pharmaceutical com
positions comprising water and a GLP-1 derivative which 
has a helix content as measured by CD at 222 nm in H2 0 at 
22:t2° C. exceeding 25%, preferably in the range of25% to 
50%, at a peptide concentration of about 10 pM. The size of 
the partially helical, micelle-like aggregates may be esti
mated by size-exclusion chromatography. Similarly, the 
apparent (critical micelle concentrations) CMC's of the 
peptides may be estimated from the concentration dependent 
fluorescence in the presence of appropriate dye.s ( e.g. Brito, 55 
R. & Vaz, W. (1986) Anal. Biochem. 152, 250-255). 

That the derivatives have a partially structured micellar
Jike aggregate conformation in aqueous solutions makes 
them more soluble and stable in solution as compared to the 
native peptide. Tbe increased solubility and stability cao be 
seen by comparing the solubility after 9 days of standing for 
a derivative and native GLP-1(7-37) in a pharmaceutical 
formulation, e.g. 5 mM phosphate butler, pH 6.9 added 0.1 
M NaCl. 

The present invention also relates to the use of a GLP-1 
derivative of the invention for the preparation of a medica
ment with protracted effect for the treatment of insulin 

50 dependent diabetes mellitus. 
The present invention also relates to the use of a GLP-1 

derivative of the invention for the preparation of a medica
ment with protracted effect for the treatment of obesity. 

The present invention also relates to the use of a GLP-1 
derivative of the present invention for treating insulin resis
tance. 

The present invention also relates to the use of a GLP-1 
derivative of the present invention for the preparation of a 

60 medicament with protracted effect for tbe treatment of 
obesity. 

The present invention relates to a method of treating 

Circular Dichroism (CD) can be used to show that the 65 
GLP-1 derivatives have a certain partially structured con
formation independent of their concentration. In contrast, for 

insulin dependent or non-insulin dependent diabetes melli
tus in a patient in need of such a treatment, comprising 
admini5tering to the patient a therapeutically effective 
amount of a GLP-1 derivative of the present invention 
together with a pharmaceutically acceptable carrier. 
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Toe present invention relates to a method of treating 
obesity in a patient in need of such a treatment, comprising 
admini-;tering to the patient a therapeutically effective 
amount of a GLP-1 derivative of the present invention 
together with a pharmaceutically acceptable carrier. 

The particular GLP-1 derivative to be used and the 
optimal dose level for any patient will depend on the disease 
to be treated and on a variety of factors including the efficacy 

158 
Toe DNA sequence may be inserted into any vector which 

may conveniently be subjected to recombinant DNA 
procedures, and the choice of vector will often depend on the 
host cell into which it is to be introduced. Thus, the vector 

s may be an autonomously replicating vector, i.e. a vector 
which exists as an extracbromosomal entity, the replication 
of which is independent of chromosomal replication, e.g. a 
plasmid. Alternatively, the vector may be one which, when 

of the specific peptide derivative employed, the age, body 
weight, physical activity, and diet of the patient, on a 10 

possible combination with other drug.-;, and on the severity 

introduced into a host cell, is integrated in to the host cell 
genome and replicated together with the chromosome(s) into 
which it bas been integrated. 

of the case. 
Toe pharmaceutical compositions of the present invention 

may be administered parenterally to patients in need of such 
a treatment. Parenteral administration may be performed by 
subcutaneous, intramuscular or intravenous injection by 
means of a syringe, optionally a pen-like syringe. 
Alternatively, parenteral administration can be performed by 
means of an infusion pump. A further option is a composi
tion which may be a powder or a liquid for the administra
tion of the GLP-1 derivative in the form of a nasal or 
pulmonal spray. As a still further option, the GLP-1 deriva
tives of the invention can also be administered 
transdermally, e.g. from a patch, optionally a iontophoretic 
patch, or transmucosally, e.g. bucally. 

Methods of Production 

The parent peptide can be produced by a method which 
compri-;es culturing a host cell containing a DNA sequence 
encoding the polypeptide and capable of expressing the 
polypeptide in a suitable nutrient medium under conditions 
permitting the expres.-;ion of the peptide, after which the 
resulting peptide is recovered from the culture. 

The medium used to culture the cells may be any con
ventional medium suitable for growing the host cells, such 
as minimal or complex media containing appropriate supple
ments. Suitable media are available from commercial sup
pliers or may be prepared of published recipes (e.g. in 
catalogues of the American Type Culture Collection). The 
peptide produced by the celL-; may then be recovered from 
the culture medium by conventional procedures including 
separating the host cells from the medium by centrifugation 
or filtrat ion, precipitating the proleinaceous components of 
the supernatant or filtrate by means of a salt, e.g. ammonium 
sulphate, purification by a variety of chromatographic 
procedures, e.g. ion exchange chromatography, gel filtration 
chromatography, affinity chromatography, or the like, 
dependent on the type of peptide in question. 

Toe DNA sequence encoding the parent peptide may 
suitably be of genomic or cDNA origin, for instance 
obtained by preparing a genomic or cDNA library and 
screening for DNA sequences coding for all or part of the 
peptide by bybridi-;ation using synthetic oligonucleotide 
probes in accordance with standard techniques (see, for 
example, Sambrook, J, Fritsch, EF and Maniatis, T, Molecu

The vector is preferably an expression vector in which the 
DNA sequence encoding the peptide is operably linked to 
additional segments required for transcription of the DNA, 

15 such as a promoter. The promoter may be any DNA 
sequence which shows transcriptional activity in the host 
cell of choice and may be derived from genes encoding 
proteins either homologous or heterologous to the host cell. 
Examples of suitable promoters for di rect ing the transcrip-

20 lion of the DNA encoding the peptide of the invention in a 
variety of host cells are well known in the art, cf. for instance 
Sambrook et al., supra. 

The DNA sequence encoding the peptide may also, if 
necessary, be operably connected to a suitable terminator, 

25 polyadenylation signals, transcriptional enhancer sequences, 
and translational enhancer sequences. Toe recombinant vec
tor of the invention may further comprise a DNA sequence 
enabling the vector to replicate in the host cell in question. 

30 
The vector may also comprise a selectable marker, e.g. a 

gene the product of which complements a defect in the host 
cell or one which confers resistance to a drug, e.g. 
ampicillin, kanamycin, tetracyclin, chloramphenicol, 
neomycin, bygromycin or methotrexate. 

35 
To direct a parent peptide of the present invention into the 

secretory pathway of tbe host cells, a secretory signal 
sequence (also known a<; a leader sequence, prepro sequence 
or pre sequence) may be provided in the recombinant vector. 
The secretory signal sequence is joined to the DNA 

40 
sequence encoding the peptide in the correct reading frame. 
Secretory signal sequences are commonly positioned 5' to 
the DNA sequence encoding the peptide. The secretory 
signal sequence may be that normally associated with the 
peptide or may be from a gene encoding another secreted 

45 
protein. 

The procedures used lo ligate the DNA sequences coding 
for the present peptide, the promoter and optionally the 
terminator and/or secretory signal sequence, respectively, 
and lo insert them into suitable vectors containing the 

50 information necessary for replication, are well known to 
persons skilled in the art (cf., for instance, Sambrook et al. , 
supra). 

The host cell into which the DNA sequence or the 
recombinant vector is introduced may be any cell which is 

55 capable of producing the present peptide and includes 
bacteria, yeast, fungi and higher eukaryotic cells. Examples 
of suitable host cells well known and used in the art are, 
without limitation, E. coli, Saccharomyces cerevisiae, or 
mammalian BHK or CHO cell lines. 

lar Cloning: A Laboratory Manual, Cold Spring Harbor 
L1boratory Press, New York, 1989). The DNA sequence 
encoding the peptide may also be prepared synthetically by 
established standard methods, e.g. the phospboamidite 60 

method described by Beaucage and Caruthers, Tetrahedron 
Letters 22(1981), 1859-1869, or the method described by 
Matthes et al., EMBO Journal 3(1984), 801-805. The DNA 
sequence may also be prepared by polymera-;e chain reac
tion using specific primers, for instance as described in U.S . 65 

Pat. No. 4,683,202 or Saiki et al., Science 239(1988), 
487- 491. 

The GLP-1 derivatives of this invention can be used in the 
treatment of various di-;eases. 

The particular GLP-1 derivative to be used and the 
optimal dose level for any patient will depend on the disease 
to be treated and on a variety of factors including the efficacy 
of the specific peptide derivative employed, the age, body 
weight, physical activity, and diet of the patient, on a 
possible combination with other drug.-;, and on the severity 
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of the case. It is recommended that the dosage of the GLP-1 
derivative of this invention be determined for each indi
vidual patient by those skilled in the art. 

160 
Pal-Isonip-ONSu: N-Hexadecanoyl-piperidine-4-carboxylic 

acid 2,5-dioxopyrrolidin-1-yl ester 
Pal-Glu(OBu')-ONSu: Na-Hexadecaooyl-L-glutamic acid 

a-2,5-dioxopyrrolidin-l-yl ester y-t-butyl ester In particular, it is envisaged that the GLP-1 derivative will 
be useful for the preparation of a medicament with a 
protracted profile of action for the treatment of non-insulin 
dependent diabetes mellitus and/or for the treatment of 
obesity. 

s HOOC- (CH2) 6- COONSu: ro-Carboxyheptanoic acid 
2,5-dioxopyrrolidin-1-yl ester 

HOOC-(CHz)10- COONSu: ro-Carboxyundecanoic acid 
2,5-dioxopyrrolidin-1-yl ester 

HOOC-(CHJ iz-COONSu : ro-Carboxytridecanoic acid 
2,5-dioxopyrrolidin-1-yl ester 

Toe present invention is further illustrated by the follow
ing examples which, however, are not to be construed as 10 
limiting the scope of protection. Toe features disclosed in 
the foregoing description and in the following examples 
may, both separately and in any combination thereof, be 
material for realising the invention in diverse forms thereof. 

H OOC- ( CH2) 14- COONSu: ro -Carboxypen tadecanoic 
acid 2,5-dioxopyrrolidin-1-yl ester 

HOOC- (CH2) 16- COONSu: ro-Carboxyheptadecanoic 
acid 2,5-dioxopyrrolidin-1-yl ester 

EXAMPLES 
The following acronyms for commercially available 

chemicals are used: 
DMF: N,N-Dimethylformamide 

15 HOOC- (CH2 ) 1 8 - COONSu: w-Carboxyoonadecaooic 
acid 2,5-dioxopyrrolidin-1-yl ester 

N°-alkanoyl-Glu(ONSu)-OBu': N°-Alkanoyl-(L)-glutamic 
acid a-t-butyl-y-2,5-dioxopyrrolidin-1-yl diester 

DCC: N,N-Dicyclohexylcarbodiimide 
NMP: N-Methyl-2-pyrrolidone 
EDPA: N-Ethyl-N,N-diisopropylamine 
EGTA: Ethylene glycol-bis(B-aminoethyl ether)-N,N,N',N'-

tetraacetic acid 

20 Analytical 

Plasma Desorption Mass Spectrometry 
Sample Preparation: 

The sample is dissolved in 0.1 % TFA/EtOH (1:1) at a OTP: Guanosine 5'-triphosphate 
TFA: Trifluoroacetic acid 
THF: Tetrahydrofuran 

25 
concentration of 1 ,ugf.ul. The sample solution (5- 10 pl) is 
placed on a nitrocellulose target (Bio-ion AB, Uppsala, 
Sweden) and allowed to adsorb to the target surface for 2 
minutes. The target is subsequently rinsed with 2x25 Jd 
0.1 % TFA and spin-dried. Finally, the nitrocellulose target is 

H-Glu(OH)-OBu': L-Glutamic acid a-tert-butyl ester 
Cac-ONSu: Decanoic acid 2,5-dioxopyrrolidin-1-yl ester 
Cap-ONSu: Octanoic acid 2,5-dioxopyrrolidin-1-yl ester 
Lau-ONSu: Dodecanoic acid 2,5-dioxopyrrolidin-1-yl ester 30 

Myr-ONSu: Tetradecanoic acid 2,5-dioxopyrrolidin-1-yl 
ester 

Pal-ONSu: Hexadecanoic acid 2,5-dioxopyrrolidin-1-yl 
ester 

Ste-ONSu Octadecaooic acid 2,5-dioxopyrrolidio-1-yl ester 35 
Abbreviations: 
PDMS: Plasma Desorption Mass Spectrometry 
MALDI-MS: Matrix A5sisted Laser Desorptiont/Iooisatioo 

placed in a target carrousel and introduced into the mass 
spectrometer. 
MS Analysis: 

PDMS analysis was carried out using a Bio-ion 20 time-of 
flight instrument (Bio-ion NordicAB, Uppsala, Sweden) .An 
acceleration voltage of 15 kV was applied and molecular 
ions formed by bombardment of the nitrocellulose surface 
with 252-Cf fission fragmenLs were accelerated towards a 
stop detector. The resulting time-of-flight spectrum was 
calibrated into a true mass spectrum using the tt• and No• Mass Spectrometry 

HPLC: High Performance Liquid Chromatography 
amu: atomic ma5s units 

40 
ions at m/z 1 and 30, respectively. Mas.s spectra were 
generally accumulated for 1.0x106 fission events corre
sponding to 15- 20 minutes. Resulting assigned mas.ses all 
correspond to isotopically averaged molecular masses. The 
accuracy of mass assignment is generally better than 0.1 %. 

Lit-Glu(ONSu)-OBu': Na-Lithochoyl-L-glutamic acid a+ 
butyl ester y-2,5-dioxopyrrolidin-1-yl ester 

Cap-Glu(ONSu)-OBu': N°-Octanoyl-L-glutamic acid a + 
butyl ester y-2,5-dioxopyrrolidin-1-yl ester 

Cac-Glu(ONSu)-OBu': N°-Decanoyl-L-glutamic acid a-t
butyl ester y-2,5-dioxopyrrolidin-1-yl ester 

Lau-Glu(ONSu)-OBu': N°-Dodecanoyl-L-glutamic acid 
a-t-butyl ester y-2,5-dioxopyrrolidin-1-yl ester 

Myr-Glu(ONSu)-OBu': N°-Tetradecanoyl-L-glutamic acid 50 
a-I-butyl ester y-2,5-dioxopyrrolidin-l-yl ester 

Pal-Glu(ONSu)-OBu': N«-Hexadecanoyl-(L) -glutamic acid 
a-t-buty J-y-2,5-dioxopyrrolidin-1-yl diester 

Ste-Glu(ONSu)-OBu': N«-Octadecanoyl-(L)-glutamic acid 
a+butyl-y-2,5-dioxoprrolidin-1-yl diester 

Lau-B-Ala-ONSu: N1 -Dodecanoyl-~-alanine 2,5-
dioxopyrrolidin-1-yl ester 

Pal-B-Ala-ONSu: N11-Hexadecanoyl-B-alan ine 2,5-
dioxopyrrolidin-1-yl ester 

45 

55 

MALDI-MS 

MALDI-TOF MS analysis was carried out using a Voy
ager RP instrument (PerSeptive Biosystems I nc., 
Framingham, Mass.) equipped with delayed extraction and 
operated in linear mode. Alpha-cyano-4-hydroxy-cinnamic 
acid was used as matrix, and mass assignments were based 
on external calibration. 

Example 1 

Synthesis of Lys26(W-tetradecanoyl) GLP-1(7-37) 

The title compound was synthesised from GLP-1(7-37).A 

Lau-GABA-ONSu: N"-Dodecanoyl-y-aminobutyric acid 60 

2,5-dioxopyrrolidin-1-yl e.ster 

mixture ofGLP-1(7-37) (25 mg, 7.45 tan), EDPA(26.7 mg, 
208 ,um), NMP (520 ,ul) and water (260 ,ul) was gently 
shaken for 5 min. at room temperature. To the resulting 
mixture was added a solution of Myr-ONSu (2.5 mg, 7.67 

Myr-GABA-ONSu: N"-Tetradecanoyl-y-aminobutyric acid 
2,5-dioxopyrrolidin-1-yl ester 

Pal-GABA-ONSu: N"-Hexadecanoyl-y-aminobutyric acid 
2,5-dioxopyrrolidin-1-yl e.ster 

Ste-GABA-ONSu: N'1-Octadecanoyl-y-aminobutyric acid 
2,5-dioxopyrrolidin-1-yl e.ster 

µm) in NMP (62.5 µl), the reaction mixture was gently 
shaken for 5 min. at room temperature and then allowed to 
stand for 20 min. An additional amount of Myr-ONSu (2.5 

65 mg, 7 .67 µm) in NMP (62.5 µl) was added and the resulting 
mixture gently shaken for 5 min. After a total reaction time 
of 40 min. the reaction was quenched by the addition of a 
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solution of glycine (12.5 mg, 166 11mol) in 50% aqueous 
ethanol (12.5 ml). The title compound was isolated from the 
reaction mixture by HPLC using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitrile/TFA 
system, yield: 1.3 mg (corresponding to 4.9% of the theo
retical yield) . The column was heated to 65° C. and the 
acetonitrile gradient was 0-100% in 60 minutes. The iso
lated product was analysed by PDMS and the m/z value for 
the protonated molecular ion was found to be 3567.9:!:3. The 
resulting molecular weight was thus 3566.9:!:3 amu 
(theoretical value: 3565.9 amu). The position of acylation 
(Lys26) was verified by enzymatic cleavage of the title 
compound with Staphylococcus aureus VS protease and 
subsequent mass determination of the peptide fragments by 
PDMS. 

In addition to the title compound two other GLP
lderivatives were isolated from the reaction mixture by 
using the same chromatographic column and a more shallow 
gradient (35-38% acetonitrile in 60 minutes), see Examples 
2 and 3. 

Example 2 

Synthesis of Lys34(N'-tetradecanoyl) GLP-1(7-37) 

Toe title compound was isolated by HPLC from the 
reaction mixture described in Example l. PDMS analysis 
yielded a protonated molecular ion at m/z 3567.7:i:3. The 
molecular weight was found to be 3566. 7:!:3 amu (theoretical 
value: 3565.9 amu). The acylation site was determined on 
the basis of the fragmentation pattern. 

Example 3 

Synthesis of Lys2 6
' 

3
'
1-bis(W-tetradecanoyl) GLP-1 

(7-37) 

Toe title compound was isolated by HPLC from the 
reaction mixture described in Example l. PDMS analysis 
yielded a protonated molecular ion at m/z 3778.4:!:3. The 
molecular weight was found to be 3777.4:!:3 amu (theoretical 
value: 3776.1 amu) . 

Example 4 

Synthesis of Lys26(N'-tetradecanoyl)Arg34GLP-1(7-
37) 

Toe title compound was synthesised from Arg3 4GLP-l 
(7-37). A mixture of Arg34GLP-1(7-37) (5 mg, 1.47 ,um), 
EDPA (5.3 mg, 41.l pm), NMP (105 .ul) and water (50 Jd) 
was gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of Myr-ONSu (0.71 
mg, 2.2 pm) in NMP (17.8 .ul), the reaction mixture was 
gently shaken for 5 min. at room temperature and then 
allowed to stand for 20 min. After a total reaction time of 30 
min. the reaction was quenched by the addition of a solution 
of glycine (25 mg, 33.3 ,um) in 50% aqueous ethanol (2.5 
ml) . Toe reaction mixture was purified by HPLC as 
described in Example 1. PDMS analysis yielded a proto
nated molecular ion at m/z 3594.9:!:3. The molecular weight 
was found to be 3593.9:!:3 amu (theoretical value: 3593.9 
amu). 

Example 5 

Synthesis of Gly8 Arg2 6• 34Lys36(N~-tetradecanoyl) 
GLP-1(7-37) 

Toe title compound was synthesised from Gly8 Arg26• 
3

'
1Lys36GLP-1(7-37) which was purchased from QCB. A 

162 
mixture of GJy8Arg~6

' 
34Lys3 6GLP-1(7-37) (1.3 mg, 0.39 

,um), EDPA (1.3 mg, 10 ,um), NMP (125 µl) and water (30 
µl) was gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of Myr-ONSu (0.14 

s mg, 0.44 ,um) in NMP (3.6 ml), the reaction mixture was 
gently shaken for 15 min. at room temperature. The reaction 
was quenched by the addition of a solution of glycine (0.1 
mg, 1.33 ,um) in 50% aqueous ethanol (10 µl). The reaction 
mixture was purified by HPLC, and the title compound (60 

10 µg, 4%) was isolated. 

Example 6 

Synthesis of Ar,f-6
• 

34Lys36(W-tetradecanoyl) GLP-
15 1(7-37)-OH 

A mixture of Arg26
• 

34Lys36GLP-1(7-37)-OH (5.0 mg, 
1.477,umol), EDPA(5.4 mg, 4l.78prnol), NMP(l 0SµJ) and 
water (50 Jd) was gently shaken for 5 min. at room tem
perature. To the resulting mixture was added a solution of 

20 Myr-ONSu (0.721 mg, 2.215 Jtmol) in NMP (18 ,111). The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 45 
min. at room temperature. Toe reaction was quenched by the 
addition of a solution of glycine (2.5 mg, 33.3 ,umol) in 50% 

25 aqueous ethanol (250 ;ti). Tbe reaction mixture was purified 
by column chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitrile/TFA sys
tem. The column was heated to 65° C. and the acetonitrile 
gradient was 0-100% in 60 minutes. Toe title compound 

30 (1.49 mg, 28%) was isolated, and the product was analysed 
by PDMS. The m/z value for the protonated molecular ion 
was found to be 3595:!:3. The resulting molecular weight 
was thus 3594:!:3 amu (theoretical value 3594 amu). 

35 Example 7 

Synthesis of Lys26
•
34bis(W-(w

carboxynonadecanoy 1)) GLP-1(7-37)-O H 

40 A mixture of GLP-1(7-37)-OH (70 mg, 20.85 11mol), 
EDPA (75.71 mg, 585.8 ,umol), NMP (1.47 ml) and water 
(700 µL) was gently shaken for 10 min. at room temperature. 
To tbe resulting mixture was added a solution of HOOC
(CHz)18-COONSu (27.44 mg, 62.42 ,umol) in NMP (686 

45 ,ul), the reaction mixture was gently shaken for 5 min. at 
room temperature, and then allowed to stand for an addi
tional 50 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (34.43 mg, 
458.7 pmol) in 50% aqueous ethanol (3.44 ml). The reaction 

50 mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 
title compound (8.6 mg, 10%) was isolated, and the product 

55 was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 4006:!:3. Toe resulting 
molecular weight was thus 4005:!:3 arnu (theoretical value 
4005 amu). 

60 
Example 8 

Synthesis of Arg26
• 

34Lys36(W-(w
carboxynonadecanoyl)) GLP-1(7-36)-OH 

A mixture of Ar,f-6
• 

34Lys36GLP-1(7-36)-OH (5.06 mg, 
65 1.52 ,umol), EDPA (5.5 mg, 42.58 pmol), NMP (106 pl) and 

water (100 ,al) was gently shaken for 5 min. at room 
temperature. To the resulting mixture was added a solution 
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of HOOC-(Cliz:)18-COONSu (1.33 mg, 3.04 ,umol) in 
NMP (33.2 µI), the reaction mixture was gently shaken for 
5 min. at room temperature, and then allowed to stand for an 
additional 2.5 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.50 mg, 5 
33.34 ,umol) in 50% aqueous ethanol (250 1t1). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/fFA system. The column was heated to 65° C. 
and the acetooitrile gradient was 0-100% in 60 minutes. The 

10 title compound (0.46 mg, 8%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3652:t3. The resulting 
molecular weight was thus 365h3 amu (theoretical value 

164 
water (58 pl) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC-(CH2) 16-COONSu (2.11 mg, 5.142 pmol) in 
NMP (52.8 1tl), the reaction mixture was gently shaken for 
5 min. at room temperature, and then allowed to stand for an 
additional 2 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.83 mg, 
37.70 ;1mol) in 50% aqueous ethanol (283 µl). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300S8-CN) and a staodard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 
title compound (0.81 mg, 13%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3681:t3. The resulting 3651 amu). 

Example 9 
15 molecular weight was thus 3680:t3 amu (theoretical value 

3680 amu). 
Synthesis of Arg26• 

34Lys38(W-( w
carboxynonadecanoyl)) GLP-1(7-38)-OH 

A mixture of Arg26
• 

34Lys38GLP-1(7-38) -OH (5.556 mg, 
20 

1.57 µmol), EDPA (5.68 mg, 43.96 /tmol), NMP (116.6 Jll) 
and water (50 p l) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC-(CH;}18-COONSu (1.38 mg, 3.14 ,umol) in NMP 
(34.5 ,ul), the reaction mixture was gently shaken for 5 min. 

25 
at room temperature, and then allowed to stand for an 
additional 2.5 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.5 mg, 
33.3 µmo!) in 50% aqueous ethanol (250 µl) . The reaction 
mixture was purified by column chromatography using a 

30 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/fFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0-100% in 60 minutes. The 
title compound (0.7 mg, 12%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 

35 
molecular ion was found to be 3866:t3. The resulting 
molecular weight was thus 3865:t3 amu (theoretical value 
3865 amu). 

Example 10 

Synthesis of Arg34Lys~w(N'-(w
carboxynonadecanoyl)) GLP-1(7-37)-OH 

40 

A mixture of Arg34GLP-1(7-37) -OH (5.04 mg, 1.489 
,umol), EDPA (5.39 mg, 41.70 pmol), NMP (105 .id) and 
water (50 pl) was gently shaken for 10 min. at room 45 
temperature. To the resulting mixture was added a solution 
HOOC-(CHz)18-COONSu (1.31 mg, 2.97 ,umol) in NMP 
(32.8 ,ul) , the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 30 min. at room temperature. The reaction was 50 
quenched by the addition of a solution of glycine (2.46 mg, 
32.75 11mol) in 50% aqueous ethanol (246 ,11I). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile(TFA system. The column was heated to 65° C. 55 
and the acetonitrile gradient was 0-100% in 60 minutes. The 
title compound (1.2 mg, 22%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3709:t3. The resulting 
molecular weight was thus 3708:t3 amu (theoretical value 60 
3708 amu). 

Example 11 

Synthesis of Arg34Lys2 6(N•-(w
carboxybeptadecanoyl)) GLP-1(7-37) -OH 

A mixture of Arg34GLP-1(7-37)-OH (5.8 mg, 1.714 
11mol) , EDPA (6.20 mg, 47.99 11mol), NMP (121.8 µl) and 

65 

Example 12 

Synthesis of Arg2 6, 
34 Lys36(W-(w

carboxyheptadecanoyl)) GLP-1(7-37)-OH 

A mixture of Arg26
• 

34Lys36GLP-1(7-37)-OH (3.51 mg, 
1.036 ,umol), EDPA (3. 75 mg, 29.03 Jtmol), NMP (73.8 ,ul) 
and water (35 /ti) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC-(CHz)16-COONSu (1.27 mg, 3.10 /tmol) in NMP 
(31.81d) , the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 2 h and 10 min. at room temperature. The reaction 
was quenched by the addition of a solution of glycine (1.71 
mg, 22. 79 ,umol) in 50% aqueous ethanol (171 ;d) . The 
reaction mixture was purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitrile/TFAsystem. The column was heated to 
65° C. and the acetonitrile gradient was 0-100% in 60 
minutes. The title compound (0.8 mg, 21 %) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 3682:t3. The 
resulting molecular weight was thus 3681:!:3 amu 
(theoretical value 3681 amu). 

Example 13 

Synthesis of Arg26
•
34Lys38(N68 

-( w
carboxylheptadecanoyl)) GLP-1(7-38) -OH 

A mixture of Arg26• 
34Lys38GLP-1(7-38)-OH (5.168 mg, 

1.459 ,umol), EDPA (5.28 mg, 40.85 ,umol) , NMP (108.6 ,ul) 
and water (51.8 Jd) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC-(CHz)16-COONSu (1.80 mg, 4.37 /tmol) in NMP 
(451d), the reaction mixture was gently shaken for 10 min. 
at room temperature, and then allowed to stand for an 
additional 2 hand 15 min. at room temperatu re. The reaction 
was quenched by the addition of a solution of glycine (2.41 
mg, 32.09 ,umol) in 50% aqueous ethanol (241 p l) . The 
reaction mixture was purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitrile/TFAsystem. The column was heated to 
65° C. and the acetonitrile gradient was 0-100% in 60 
minutes. The title compound (0.8 mg, 14%) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 3838:t3. The 
resulting molecular weight was thus 3837:t3 amu 
(theoretical value 3837 amu). 

Example 14 

Synthesis of Arg26
• 

34Lys36(W-(w
carboxyheptadecanoyl)) GLP-1(7-36)-OH 

A mixture of Arg26
• 

34Lys36GLP-1(7-36) -OH (24.44 mg, 
7.34;1mol), EDPA (26.56 mg, 205.52,umol) , NMP(513µ1) 
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and water (244.4 pl) was gently shaken for 5 min. at room 
temperature. To ihe resulting mixture was added a solution 
HOOC-(CH2 ) 1~OONSu (9.06 mg, 22.02 Jtmol) in 
NMP (1.21 ml), the reaction mixture was gently shaken for 
5 min. at room temperature, and then allowed to stand for an 
additional 30 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (12.12 mg, 
161.48 11mol) in 50% aqueous ethanol (1.21 ml). The 
reaction mixture was purified by column chromatography 
using a cyanopropyl column (Zorbax 300S8-CN) and a 
standard acetonitrile(fFAsystem. The column was heated to 
65° C. and the acetonitrile gradient was 0- 100% in 60 
minutes. The title compound (7.5 mg, 28%) was isolated, 
and the product was analysed by PDM S. The m/z value for 
the protonated molecular ion was found to be 3625:8. The 
resulting molecular weight was thus 3624:1:3 amu 
(theoretical value 3624 amu). 

Example 15 

Synthesis of Arg26
• 

34Lys36(W-(w
carboxyundecanoyl)) GLP-1(7-37)-OH 

A mixture of Arg26
• 

34Lys36GLP-1(7-37)-OH (4.2 mg, 
1.24 ,umol) , EDPA (4.49 mg, 34.72 ,umol), NMP (88.2 pl) 
and water ( 42 p l) was gently shaken for 10 min. at room 
temperature. l b the resulting mixture was added a solution 
HOOC-(CHz)10-COONSu (1.21 mg, 3.72,umol) in NMP 
(30.25 ,al) , the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 40 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.04 mg, 
27.28 pmol) in 50% aqueous ethanol (204 ;tl). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300S8-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was0-100% in 60 minutes. The 
title compound (0.8 mg, 18%) was isolated, and ihe product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3598:1:3. The resulting 
molecular weight was thus 3597:1:3 amu (theoretical value 
3597 amu). 

Example 16 

Synthesis of Arg26, 
34Lys:is(N'-(w

carboxyundecanoyl)) GLP-1(7-38)-OH 

166 
,ul) was gently shaken for IO min. at room temperature. To 
the resulting mixture was added a solution HOOC-(CH2 ) 

10-COONSu (2 .92 mg, 8.94 pmol) in NMP (73 1t1), the 
reaction mixture was gently shaken for 5 min. at room 

5 temperature, and then allowed to stand for an additional 50 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine (4.92 mg, 65.56 µmol) in 
50% aqueous ethanol ( 492 1t1). The reaction mixture was 
purified by column chromatography using a cyanopropyl 

10 
column (Zorbax 300S8-CN) and a standard acetonitrile/ 
TFA system. The column was heated to 65° C. and the 
acetonitrile gradient was 0-100% in 60 minutes. The title 
compound (1.0 mg, 9%) was isolated, and the product was 
analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3781:1:3. The resulting 

15 molecular weight was thus 3780:1:3 amu (theoretical value 
3780 amu). 

Example 18 

Synthesis of Arg26
• 

34Lys36(N68-(w-
20 carboxyundecanoyl)) GLP-1(7-36)-OH 

A mixture of Arg26
• 

34Lys36GLP-1(7-36)-OH (15.04 mg, 
4.52,umol), EDPA(16.35 mg, 126.S61imol), NMP (31S.8 ,ul) 
and water (150.4 ,ul) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 

25 HOOC-(CH2) 10-COONSu (4.44 mg, 13.56 ,i.nnol) in 
NMP (111 p l), the reaction mixture was gently shaken for 5 
min. at room temperature, and then allowed to stand for an 
additional 40 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (7.5 mg, 

30 99.44 ,1-1mol) in 50% aqueous ethanol (750 µI). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300S8-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 

35 
title compound (3.45 mg, 22%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3540:i:3. The resulting 
molecular weight was thus 3539z3 amu (theoretical value 
3539 amu). 

40 Example 19 

Synthesis of Arg34Lys2 6{N'-(w
carboxyundecanoyl)) GLP-1(7-37)-OH 

A mixture of Arg26, 34Lys38GLP-1(7-38) -OH (5.168 mg, 
1.46 ,umol), EDPA (5.28 mg, 40.88 ,umol), NMP (108.6 111) 
and water (51.7 Jd) was gently shaken for 10 min. at room 45 

temperature. To the resulting mixture was added a solution 
HOOC-(CHJ10-COONSu (1.43 mg, 4.38 ,umol) in NMP 
(35.8 ,ul), the reaction mixture was gently shaken for 5 min. 

A mixture of Arg34 GLP-1(7-37) -OH (5.87 mg, 1.73 
,umol), EDPA (6.27 mg, 48.57 ,umol), NMP (123.3 ,ul) and 
water (58.7 ,ul) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC-(CHJ 10 -COONSu (1.70 mg, 5.20 /tmol) in NMP 
(42.5 Jtl), the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 40 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.86 mg, 
286 pmol) in 50% aqueous ethanol (286 111). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C., 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 
title compound (1.27 mg, 20%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3597:1:3. The resulting 
molecular weight was thus 3596z3 amu (theoretical value 
3596 amu). 

at room temperature, and then allowed to stand for an 
additional 50 min. at room temperature. The reaction was 50 
quenched by the addition of a solution of glycine (2.41 mg, 
32.12 Jtmol) in 50% aqueous ethanol (241 ,111). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile(TFA system. The column was heated to 65° C. 55 
and the acetonitrile gradient was0-100% in 60 minutes. The 
title compound (0.85 mg, 16%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3753:1:3. The resulting 
molecular weight was thus 3752:1:3 amu (theoretical value 60 
3752 amu). 

Example 17 

Synthesis of Lys26
'
34bis(W-( ro-carboxyundecanoyl)) 

GLP-1(7-37)-OH 

A mixture of GLP-1(7-37)-OH (10.0 mg, 2.98 ,,mol), 
EDPA (10.8 mg, 83.4311mol), NMP (210 ttl) and water (100 

65 

Example 20 

Synthesis of Arg34Lys2 6(N•-( ro-carboxyheptanoyl)) 
GLP-1(7-37)-OH 

A mixture of Arg34GLP-1(7-37)-OH (4.472 mg, 1.32 
µmol), EDPA(4.78 mg, 36.96 ,1-1mol), NMP(94 ,i.11) and water 
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( 44.8 ,ul) was gently shaken for 5 min. at room temperature. 
To the resulting mixture was added a solution HOOC
(CH:J~OONSu (1.07 mg, 3.96 Jtmol) in NMP (26.8 µ1), 
the reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 1 h 
and 50 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.18 mg, 
29.04 ,umol) in 50% aqueous ethanol (218 ttl). The reaction 
mixture was purified by column chromatography using a 
cyaoopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/fFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0-100% in 60 minutes. The 
title compound (0.5 mg, 11 % ) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3540:t3. The resulting 
molecular weight was thus 3539:1:3 amu (theoretical value 
3539 amu). 

Example 21 

Synthesis of Arg26
• 

34Lys38(W-(w
carboxyheptanoyl)) GLP-1(7-38)-OH 

A mixture of ArgZ6, 34Lys38GLP-1(7-38)-OH (5.168 mg, 
1.459 ,11mol), EDPA (5.28 mg, 40.85 JIIDOl), NMP (108.6 pl) 
and water (51.6 1tl) was gently shaken for 10 min. at room 
temperature. l b the resulting mixture was added a solution 
HOOC--(CHz)6-COONSu (1.18 mg, 4.37 pmol) in NMP 
(29.5 ,ul), the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 1 h and 50 min. at room temperature. The reaction 
was quenched by the addition of a solution of glycine (2.40 
mg, 32.09 pmol) in 50% aqueous ethanol (240 µl). The 
reaction mixture was purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitrile/TFAsystem. The column was heated to 
65° C. and the acetonitrile gradient was 0- 100% in 60 
minutes. The title compound (0.5 mg, 9%) was isolated, and 
the product was analysed by PDMS. The m/z value for the 
protonated molecular ion was found to be 3697:1:3. The 
resulting molecular weight was thus 3695:t3 amu 
(theoretical value 3695 amu). 

Example 22 

Synthesis of Arg26
• 

34Lys36(N'-(w
carboxyheptanoyl)) GLP-1(7-37)-OH 

168 
water (SO Jd) was gently shaken for 5 min. at room tem
perature. To the resulting mixture was added a solution 
HOOC--(CH:J613 COONSu (1.22 mg, 4.5 ,umol) in NMP 
(30.5 µ!), the reaction mixture was gently shaken for 5 min. 

5 at room temperature, and then allowed to stand for an 
additional 2 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.47 mg, 
33.0 µmo!) in 50% aqueous ethanol (247 ,ttl) . The reaction 
mixture was purified by column chromatography using a 

10 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 
title compound (0. 71 mg, 14%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3484:t3. The resulting 

15 molecular weight was thus 3483:1:3 amu (theoretical value 
3483 amu). 

Example 24 

Synthesis of Lys2 6
•
34bis(W-( w-carboxyheplanoyl)) 

20 GLP-1(7-37)-OH 

A mixture of GLP-1(7-37)-OH (10 mg, 2.5 pmol), EDPA 
(10.8 mg, 83.56 ,umol), NMP (210 ,ul) and water (100 ,ul) was 
gently shaken for 10 min. at room temperature. To the 
resulting mixture was added a solution HOOC--(CH2) 6-

25 COONSu (2.42 mg, 8 .92 ,umol) in NMP (60.5 ,ul), the 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 2 h 
and 35 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (4.92 mg, 

30 65.54 ;1mol) in 50% aqueous ethanol ( 492 µI). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetooitrile gradient was 0- 100% in 60 minutes. The 

35 
title compound (2.16 mg, 24%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3669:1:3. The resulting 
molecular weight was thus 3668:t3 arnu (theoretical value 
3668 amu). 

40 Example 25 

Synthesis of Arg34Lys2 6{N'-(w
carboxypentadecanoyl)) GLP-1(7-37)-OH 

A mixture of Arg2 6• 
34Lys36GLP-1(7-37)-OH (5.00 mg, 

1.47 JIIDol), EDPA(5.32 mg, 41.16 pmol), NMP(105 ,ul) and 
water (50 ,ul) was gently shaken for 5 min. at room tern- 45 

perature. To the resulting mixture was added a solution 
HOOC--(CHJ6-COONSu (1.19 mg, 4.41 JIIDOl) in NMP 
(29.8 ,ul), the reaction mixture was gently shaken for 5 min. 

A mixture of Arg34GLP-1(7-37)-OH (4.472 mg, 1.321 
,umol), EDPA (4.78 mg, 36.99 pmol), NMP (93.9 ,ul) and 
water (44.7 ,ul) was gently shaken for 10 min. at room 
temperature. To the resulting mixture was added a solution 
HOOC--(CHJ14-COONSu (1.519 mg, 3.963 JIIDOl) in 
NMP (38 Jtl), the reaction mixture was gently shaken for 5 
min. at room temperature, and then allowed to stand for an 
additional 1 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.18 mg, 
29.06 pmol) in SO% aqueous ethanol (218 ,111). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0- 100% in 60 minutes. The 
title compound (0.58 mg, 12%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protooated 
molecular ion was found to be 3654:1:3. The resulting 
molecular weight was thus 3653:t3 arnu (theoretical value 
3653 amu). 

at room temperature, and then allowed to stand for an 
additional 2 h at room temperature. The reaction was 50 
quenched by the addition of a solution of glycine (2.42 mg, 
32.34 Jtmol) in 50% aqueous ethanol (242 ,111). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile(TFA system. The column was heated to 65° C. 55 
and the acetonitrile gradient was0-100% in 60 minutes. The 
title compound (0. 78 mg, 15%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3542:1:3. The resulting 
molecular weight was thus 3541:t3 amu (theoretical value 60 
3541 amu). 

Example 23 

Synthesis of Arg26
' 

34Lys36(N•-carboxyheptanoyl)) 
GLP-1(7-36)-OH 

A mixture of Arg26
' 

34Lys36GLP-1(7-36)-OH (5.00 mg, 
1.50 Jtmol) , EDPA(5.44 mg, 42.08 Jtmol), NMP (210 Jll) and 

65 

Example 26 

Synthesis of Arg26
• 

34Lys36(W -(w
carboxybeptanoyl)) GLP-1(7-36)-OH 

A mixture of Arg26
' 

34Lys36GLP-1(7-36)-OH (5.00 mg, 
l.50µmol), EDPA(5.44 mg, 42.08 Jtmol), NMP (210 µI) and 
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water (50 ,ul) was gently shaken for 5 min. at room tem
perature. To the resulting mixture was added a solution 
HOOC-(CH;}14-COONSu (l.72 mg, 4.5 /tmol) in NMP 
( 43 ,1d), the reaction mixture was gently shaken for 5 min. at 
room temperature, and then allowed to stand for an addi- s 
tional 1 h at room temperature. The reaction was quenched 
by the addition of a solution of glycine (2.48 mg, 33 µmo!) 
in 50% aqueous ethanol (248 ttl). The reaction mixture was 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitrile/ 10 
TFA system. The column was heated to 65° C. and the 
acetonitrile gradient was 0- 100% in 60 minutes. The title 
compound (0.58 mg, 11 % ) wa5 isolated, and the product was 
analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3596:t3. The resulting 15 
molecular weight was thus 3595:t3 amu (theoretical value 
3595 amu). 

Example 27 

Synthesis of Lithocholic Acid 2,5-dioxo-pyrrolidin-
1-yl Ester 

20 

To a mixture of lithocholic acid (5.44 g, 14.34 mmol), 
N-hydroxysuccinimide (1.78 g, 15.0 mmol), anhydrous IBF 
(120 ml) and anhydrous acetonitrile (30 ml), kept at to 10° 25 

C., was added a solution of N,N'-dicyclohexylcarbodiimide 
(3.44 g, 16.67 mmol) in anhydrous THF. The reaction 
mixture was stirred at ambient temperature for 16 h, filtered 
and concentrated in vacuo. The residue was dissolved in 
dichloromethane (450 ml), washed with a 10% aqueous 30 

Na2CO3 solution (2x150 ml) and water (2x150 ml), and 
dried (MgSO 4) . Filtered and the filtrate concentrated in 
vacuo to give a crystalline residue. The residue was recrys
talli5ed from a mixture of dicblorometbane (30 ml) and 
n-heptane (30 ml to give the title compound (3.46 g, 51 %) 35 

as a crystalline solid. 

Example 28 

170 
drop by drop a solution of Myr-ONSu (4.0 g, 12.3 mmol) in 
DMF (59 ml). The reaction mixture was stirred for 16 hat 
room temperature and then concentrated in vacuo to a total 
volume of 20 ml. The residue was partitioned between 5% 
aqueous citric acid (250 ml) and ethyl acetate (150 ml), and 
the phases were separated. The organic phase was concen
trated in vacuo and the residue dissolved in DMF ( 40 ml). 
The resulting solution wa5 added drop by drop to a 10% 
aqueous solution of citric acid (300 ml) kept at 0° C. T he 
precipitated compound was collected and washed with iced 
water and dried in a vacuum drying oven. The dried com
pound was dissolved in DMF (23 ml) and HONSu (1.5 g, 13 
mmol) was added. To the resulting mixture wa5 added a 
solution of N,N'-dicyclohexylcarbodiimide (2.44 g, 11.9 
mmol) in dichlorornetbane ( 47 ml). Tbe reaction mixture 
was stirred for 16 h at room temperature, and the precipi
tated compound was filtered off. The precipitate was recrys
tallised from n-beptane/2-propanol to give tbe title com
pound (3.03 g, 50%) . 

Example 30 

Synthesis of Glu22•23•30 Arg26• 
34Lys313(N'-(y

glutamyl(Na-tetradecaooyl))) GLP-1(7-38)-O H 

A mixture of Glu22
•
23

•
30 Arg26

• 
34Lys38-GLP1(7-38)-OH 

(1.0 mg, 0.27211mol), EDPA, (0.98 mg, 7.62 p:mol), NMP 
(70 ,ul) and water (70 pl) was gently shaken for 5 min. at 
room temperature. To the resulting mixture was added a 
solution of N"-tetradecanoyl-Glu(ONSu)-OBu', prepared as 
described in Example 29,(0.41 mg, 0.816 ,umol) in NMP 
(10.4 µ!), the reaction mixture was gently shaken for 5 min. 
at room temperature, and then allowed to stand for an 
additional 45 min. at room temperature. The reaction wa5 
quenched by the addition of a solution of glycine (0.448 mg, 
5.98 pmol) in 50% aqueous ethanol ( 45 Jtl). A 0.5% aqueous 
solution of ammonium acetate (0.9 ml) was added, and the 
resulting mixture was immobili5ed on a Varian 500 mg CS 
Mega Bond E!ut® cartridge, tbe immobilised compound 
washed with 5% aqueous acetonitrile (10 ml), and finally 

Synthesis of Arg34 Lys2 6(N' -litbocholyl) GLP-1(7-
37)-OH 

40 liberated from the cartridge by elution with TFA (10 ml) . 

A mixture of Arg34GLP-1(7-37)-OH (4.472 mg, 1.32 
,umol), EDPA(4.78 mg, 36.9611mol), NMP(941tl) and water 
( 44.8 pl) was gently shaken for 10 min. at room temperature. 
To the resulting mixture was added a solution of lithocholic 
acid 2,S-dioxo-pyrrolidin-1-yl ester (1.87 mg, 3.9611mol) in 
NMP (46.8 ,ul) , the reaction mixture was gently shaken for 

The eluate was concentrated in vacuo, and the reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 

45 and the acetonitrile gradient was 0-100% in 60 minutes. The 
title compound (0.35 mg, 32%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 4012:t3. The resulting 
molecular weight was thlL5 4011:!:3 amu (theoretical value S min. at room temperature, and then allowed to stand for an 

additional 1 h at room temperature. The reaction was 
quenched by the addition of a solution of glycine (2.18 mg, 
29.04 ,,mo!) in 50% aqueous ethanol (218 ,11!). The reaction 
mixture was purified by column chromatography lL5ing a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/TFA system. The column was heated to 65° C. 55 
and the acetonitrile gradient was0-100% in 60 minutes. The 
title compound (1.25 mg, 25%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3744:t3. The resulting 
molecular weight was thus 3743:t3 amu (theoretical value 
3743 amu). 

50 4011 amu). 

Example 31 

Synthesis of Glu23•26 Arg34Lys38(N'-(y-glutamyl 
(N"-tetradecanoyl))) GLP-1(7-38)-OH 

A mixture of Glu2 3
'
26Arg34Lys3 8GLP-1(7-38)-OH (6.07 

mg, 1.727 µmo!), EDPA (6.25 mg, 48.36 ,umol), NMP (425 
Jti) and water (425 Jtl) was gently shaken for 5 min. at room 
temperature. To the resulting mixture was added a solution 

60 of Na -tetradecaooyl-Glu(ONSu)-OBu', prepared as 
described in example 29,(2.65 mg, 5.1811mol) in NMP (66.3 
,ul), the reaction mixture was gently shaken for S min. at 
room temperature, and then allowed to stand for an addi
tional 45 min. at room temperature. Tbe reaction wa5 

Example 29 

Synthesis of N"-tetradecanoyl-Glu(ONSu)-OBu' 

To a suspension of H-Glu(OH)-OBu' (2.5 g, 12.3 pmmol), 
DMF (283 ml) and EDPA (1.58 g, 12.3 mmol) was added 

65 quenched by the addition of a solution of glycine (2.85 mg, 
38.0 pmol) in 50% aqueous ethanol (285 ltl). A 0.5% 
aqueous solution of ammonium acetate (5.4 ml) was added, 
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and the resulting mixture was immobilised on a Varian 500 
mg C8 Mega Bond Elut® cartridge, the immobilised com
pound washed with 5% aqueous acetonitrile (10 ml), and 
finally liberated from the cartridge by elution with TFA (10 
ml). The eluate was concentrated in vacuo, and the reaction s 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitrile/fFA system. The column was heated to 65° C. 
and the acetonitrile gradient was 0-100% in 60 minutes. The 
title compound (0. 78 mg, 12%) was isolated, and the product 10 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3854:!:3. The resulting 
molecular weight was thus 3853:!:3 amu (theoretical value 
3853 amu) . 

172 
a standard acetonitrile/TFA system. The column was heated 
to 65° C. and the acetonitrile gradient was 0-100% in 60 
minutes. The title compound (27.3 mg, 8%) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 4036:1:3. The 
resulting molecular weight was thus 4035:1:3 amu 
(theoretical value 4035 amu) . 

Example 34 

Synthesis of Arg26
• 

3 4 Lys3 8(W-(w
carboxypentadecaooyl)) GLP-1(7-38)-OH 

Example 32 

A mixture of Arg26
• 

34Lys38GLP-1(7-38)-OH (30 mg, 8.9 
,umol), EDPA(32.3 mg, 250 ,umol), NMP(2.l ml) and water 

15 (2.1 ml) was gently shaken for 5 min. at room temperature. 

Synthesis of Lys20• 
34 -bis(N'-(w

carboxytridecanoyl)) GLP-1(7-37)-OH 

To the resulting mixture was added a solution HOOC
(CH2)14-COONSu (13.7 mg, 35.8 µmol) in NMP (343 Jd) , 
the reaction mixture was gently shaken for 1 h at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (3 .4 mg, 44.7 ,umol) in 50% aqueous 
ethanol (335 ,ul). The reaction mixture was purified by 
column chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a s tandard acetonitrile/fFA sys
tem. The column was heated to 65° C. and the acetonitrile 

25 gradient was 0-100% in 60 minutes. The title compound 
(4.8 mg, 14%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3894:1:3. The resulting molecular weight was 
thus 3893:!:3 amu (theoretical value 3893 amu). 

30 

A mixture of GLP-1(7-37)-OH (30 mg, 8.9 /tmol), EDPA 20 

(32.3 mg, 250 /ffilOl), NMP (2.1 ml) and water (2.1 ml) was 
gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution HOOC--{C~) 12 -

COONSu (12.7 mg, 35.8 Jtmol) in NMP (318 ,ul), the 
reaction mixture was gently s haken for 1 h and 40 min. at 
room temperature. The reaction was quenched by the addi
tion of a solution of glycine (3.4 mg, 44.7 Jtmol) in 50% 
aqueous ethanol (335 µl) . The reaction mixture was purified 
by column chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitrile/TFA sys
tem. The column was heated to 65° C. and the acetonitrile 
gradient was 0-100% in 60 minutes. The title compound (10 
mg, 29%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3840:1:3. The resulting molecular weight was 35 
thus 3839:!:3 amu (theoretical value 3839 amu). 

Example 33 

Example 35 

Synthesis of N"'-hexadecanoyl-Glu(ONSu)-OBu' 

To a suspension of H-Glu(OH)-OBu' (4.2 g, 20.6 mmol) , 
DMF (500 ml) and EDPA (2.65 g, 20.6 mmol) was added 
drop by drop a solution of Pal-ONSu (7.3 g, 20.6 mmol) in 
DMF (100 ml). The reaction mixture was stirred for 64 b at 
room temperature and then concentrated in vacuo to a total 

Synthesis of Lys26
• 

34-bis(N'-(y-glutamyl(N° 
tetradecanoyl))) GLP-1(7-37)-OH 

A mixture of GLP-1(7-37)-OH (300 mg, 79.8 ,umol), 
EDPA (288.9 mg, 2.24 mmol), NMP (21 ml) and water (21 
ml) was gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of Na-tetradecanoyl
Glu(ONSu) -OBu', prepared as described in Example 29, 
(163 mg, 319.3 /ffilOl) in NMP (4.08 ml), the reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 1 h at room 
temperature. The reaction was quenched by the addition of 

40 volume of 20 ml. The residue was partitioned between 10% 
aqueous citric acid (300 ml) and ethyl acetate (250 ml), and 
the phases were separated. The organic phase was concen
trated in vacuo and the residue dissolved in DMF (50 ml). 
The resulting solution was added drop by drop to a 10% 

45 aqueous solution of citric acid (500 ml) kept at 0° C. The 
precipitated compound was collected and washed with iced 
water and dried in a vacuum drying oven. The dried com
pound was dissolved in DMF (45 ml) and HONSu (2.15 g, 
18.7 mmol) was added. To the resulting mixture was added 

so a solution of N,N'-dicyclohexylcarbodiimide (3.5 g, 17 
mmol) in dichloromethane (67 ml) . The reaction mixture 
was s tirred for 16 h at room temperature, and the precipi
tated compound was filtered off. Tbe precipitate was recrys
tallised from n-heptane/2-propanol to give the title com-

a solution of glycine (131.8 mg, 1.76 mmol) in 50% aqueous 
ethanol (13.2 ml). A 0.5% aqueous solution of ammonium
acetate (250 ml) was added, and the resulting mixtu re was 
divided into four equal portions. Each portion was eluted 
onto a Varian 500 mg C8 Mega Bond Elut® cartridge, the 
immobilised compound washed with 0.1 % aqueous TFA 
(3.5 ml) , and finally liberated from the cartridge by elution 
with 70% aqueous acetonitrile ( 4 rnl) . The combined eluates 
were diluted with 0.1 % aqueous TFA (300 ml) . The precipi
tated compound was collected by centrifugation, washed 60 

with 0.1 % aqueous TFA (50 ml), and finally isolated by 
centrifugation. To the precipita te was added TFA (60 ml), 
and the resulting reaction mixture was stirred for 1 h and 30 
min. at room temperature. Excess TFA was removed in 
vacuo, and the residue was poured into water (50 ml) . The 65 
precipitated compound was purified by column chromatog
raphy using a cyanopropyl column (Zorbax 300SB-CN) and 

ss pound (6.6 g, 72%). 

Example 36 

Synthesis of Lys26
' 

3 4 -bis(W-(y-g)utamyl(N"'
hexadecanoyl))) GLP-1(7-37)-OH 

A mixture of GLP-1(7-37) -OH (10 mg, 2 .911mol), EDPA 
(10.8 mg, 83.4 pmol), NMP (0.7 ml) and water (0.7 ml) was 
gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of N"'-hexadecanoyl
Glu(ONSu) -OBu', prepared as described in Example 33, 
(163 mg, 319.3 ,umol) in NMP (4.08 ml), the reaction 
mixture was gently shaken 1 h and 20 min. at room 
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temperature. The reaction was quenched by the addition of 
a solution of glycine (4.9 mg, 65.6 ,umol) in 50% aqueous 
ethanol (492 ,td) . A 0.5% aqueous solution of ammoniu m
acetate (9 ml) was added, and the resulting mixture eluted 
onto a Varian 1 g C8 Mega Bond Elut© cartridge, the 
immobilised compound washed with 5% aqueous acetoni
trile (10 ml) , and finally liberated from the canridge by 
elution with TFA (10 ml) . The eluate was concentrated in 
vacuo, and the residue purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 10 
standard acetonitrile/fFAsystem. The column was heated to 
65° C. and the acetonitrile gradient was 0- 100% in 60 
minutes. The title compound (2.4 mg, 20%) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 4092~. The 
resulting molecular weight was thus 4091:i:3 amu 
(theoretical value 4091 amu). 

to stand for 1 h and 45 min. at room temperature and then 
concentrated in vacuo. The residue was purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitrile/fFA system. The 

5 
column was heated to 65° C. and the acetonitrile gradient 
was ~100% in 60 minutes. The title compound (3.9 mg, 
26%) was isolated, and the product was analysed by PDMS. 
The m/z value for the protonated molecular ion was found 
to be 3881~- The resulting molecular weight was thus 
3880~ amu (theoretical value 3880 amu) . 

Example 39 

Synthesis of Arg26
• 

34Lys38(W-(w
carboxypentadecanoyl)) GLP-1(7-38)-OH 

A mixture of Arg26
• 

34Lys38GLP-1(7-38)-OH (14 mg, 4.0 
15 ,umol), EDPA (14.3 mg, 111,umol), NMP (980 ,ul) and water 

(980 1tl) was gently shaken for 5 min. at room temperature. 
To the resulting mixture was added a solution of HOOC
(CH2)14-COONSu (4.5 mg, 11.9 ,umol) in NMP (114 ,ul) , 
the reaction mixture was gently shaken for 1 h and 45 min. Example 37 

Synthesis of Arg34Lys2<5(N'-(y-glutamyl(Na
hexadecanoyl))) GLP-1(7-37)-OH 

A mixture of Arg34GLP-1(7-37) -OH (3.7 mg, 1.1 ;1mol), 
EDPA (4.0 mg, 30.8 ,umol), acetonitrile (260 Jd) and water 
(260 111) was gently shaken for 5 min. at room temperature. 
To the resulting mixture was added a solution of 
N"'-hexadecanoyl-Glu(ONSu)-OBu', prepared as described 

20 at room temperature. An additional solution of HOOC
(CHz)14-COONSu (4.0 mg, 10.4 JIIDOI) in NMP (100 ,ul) 
was added, and the resulting mixture was gently shaken for 
an additional 1 h and 30 min. at room temperature. The 
reaction was quenched by the addition of a solution of 

25 glycine (1.5 mg, 19.8 11mol) in 50% aqueous ethanol (148 
,ul). The reaction mixture was purified by column chroma
tography using a cyanopropyl column (Zorbax 300SB-CN) 
and a s tandard acetonitrile(TFA system. The column was 
heated to 65° C. and the acetonitrile gradient was ~ 100% 
in 60 minutes. The title compound (3.9 mg, 26%) was 

30 isolated, and the product was analysed by PDMS. The m/z 
value for the protonated molecular ion was found to be 
3809~. The resulting molecular weight was thus 3808:!:3 
amu (theoretica l value 3808 amu). 

in Example 35,(1.8 mg, 3.3 ,umol) in acetonitrile ( 44.2 ;ti), 
and the reaction mixture was gently shaken for 1 h and 20 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine (1.8 mg, 24.2 µmol) in 50% 
aqueous ethanol (181 µl) . A 0.5% aqueous solution of 
ammonium-acetate (12 ml) and NMP (300 ;d) were added, 
and the resulting mixture eluted onto a Varian 1 g CS Mega 
Bond Elut® cartridge, the immobilised compound washed 35 
with 5% aqueous acetonitrile (10 ml), and finally liberated 
from the cartridge by elution with TFA (6 ml) . The eluate 
was allowed to stand for 2 b at room temperature and then 
concentrated in vacuo. The residue was purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitrile/TFA system. The 
column was heated to 65° C. and the acetonitrile gradient 
was ~ 100% in 60 minutes. The title compound (0.23 mg, 6 

Example 40 

Synthesis of Arg26
, 

34 Lys38(N68-(y-glutamyl(N"'
hexadecanoyl))) GLP-1(7-38)-OH 

A mixture of Arg26
• 

34Lys38GLP-1(7-38)-OH (14 mg, 4.0 
µmo!), EDPA (14.3 mg, 110.6 µmol), NMP (980 ;ti) and 

40 water (980 ,ul) was gently shaken for 5 min. at room 
temperature. To the resulting mixture was added a solution 
of N"'-he xadecanoyl-Glu(ONSu) -OBu' , prepared as 
described in Example 35,(6.4 mg, 11.9 ,umol) in NMP (160 
.uI), and the reaction mixture was gently shaken for 1 h and %) was isolated, and the product was analysed by PDMS. 

The m/z value for the protonated molecular ion was found 
to be 3752:1:3. The resulting molecular weight was thus 
3751:!:3 amu (theoretical value 3751 amu). 

Example 38 

Synthesis of Arg26
• 34Lys38(N'-(y-glulamyl(Na

tetradecanoyl))) GLP-1(7-38)-OH 

A mixture of Arg26
' 

3 4Lys3 8GLP-1(7-38)-OH (14 mg, 4.0 
pmol) , EDPA (14.3 mg, 110.6 µmol), NMP (980 µl) and 
water (980 pl) was gently shaken for 5 min. at room 
temperature. To the resulting mixture was added a solution 

45 20 min. at room temperature. The reaction was quenched by 
the addition of a solution of glycine (6.5 mg, 87 mmol) in 
50% aqueous ethanol (653 /d) . A 0.5% aqueous solution of 
ammonium-aceta te (50 ml) was added, and the resulting 
mixture eluted onto a Varian 1 g CS Mega Bond Elut® 

50 cartridge, the immobilised compound washed with 5% aque
ous acetonitrile (10 ml), and finally liberated from the 
cartridge by elution with TFA (6 ml) . The =eluate was 
allowed to s tand for 1 h and 30 min. at room temperature and 
then concentrated in vacuo. The residue was purified by 
column chromatography using a cyanopropyl column 

55 (Zorbax 300SB-CN) and a standard acetonitrile/TFA sys
tem. The column was heated to 65° C. and the acetonitrile 
gradient was 0- 100% in 60 minutes. The title compound 
(7 .2 mg, 47%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 

of N-a tetradecanoyl-Glu(ONSu) -OBu', prepared as 
described in Example 29 ,(12.1 mg, 23. 7 Jtmol) in NMP (303 
1tl) , and the reaction mixture was gently shaken for 2 h at 
room temperature. The reaction was quenched by the addi
tion of a solution of glycine (6.5 mg, 86.9 mmol) in 50% 
aqueous ethanol (652 µl) . A 0.5% aqueous solution of 
ammonium-acetate (50 ml) was added, and the resulting 
mixture eluted onto a Varian 1 g CS Mega Bond Elut® 
cartridge, the immobili5ed compound washed with 5% ague- 65 

ous acetonitrile (15 ml), and finally liberated from the 
cartridge by elution with TFA (6 ml). The eluate was allowed 

60 found to be 3881:1:3. The resulting molecular weight was 
thus 3880~ amu (theoretical value 3880 amu). 

Example 41 

Synthesis of ArgJ8·23
•
26,3o,3•Lys38(W-hexadecanoyl) 

GLP-1(7-38) -OH 

A mixture of ArgJ8,23·26,3o,34Lys38GLP-1(7-38)-OH (1.0 
mg, 0 .27 ,umol) , EDPA (0.34 mg, 2.7 ,umol) and DMSO (600 
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,ul) was gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of Pal-ONSu (0.28 
mg, 0.8 µmo!) in NMP (7 1tl) . The reaction mixture was 
gently shaken for 5 min. at room temperature, and then 
allowed to stand for an additional 6 h at room temperature. s 
The reaction was quenched by the addition of a solution of 
glycine (1.6 mg, 21.7 ,umol) in 50% aqueous ethanol (163 
1d) . The reaction mixture was purified by column chroma
tography using a cyanopropyl column (Zorbax 300SB-CN) 
and a standard acetonitrileffFA system. The column was 10 
heated to 65° C. and the acetooitrile gradient was 0-100% 
in 60 minutes. The title compound (0.17 mg, 16%) was 
isolated, and the product was analysed by MALDI-MS. The 
m/z value for the protonated molecular ion was found to be 
3961~ . The resulting molecular weight was thm; 3960:!:3 15 
arnu (theoretical value 3960 amu). 

Example 42 

Synthesis of Arg26, 
34Lys38(N"-(w

carboxytridecanoyl)) GLP-1(7-38) -OH 20 

176 
Example 44 

Synthesis of Na-octadecanoyl-Glu(ONSu)-OBu' 

To a suspension ofH-Glu(OH)-OBu' (2.82 g, 13.9 mmol) , 
DMF (370 ml) and EDPA (1.79 g, 13.9 mmol) was added 
drop by drop a solution of Ste-ONSu (5.3 g, 13.9 mmol) in 
DMF (60 ml) . Dichloromethane (35 ml) was added, and the 
reaction mixture was stirred for 24 h at room temperature 
and then concentrated in vacuo. The residue was partitioned 
between 10% aqueous citric acid (330 ml) and ethyl acetate 
(200 ml) , and the phases were separated. The organic phase 
was concentrated in vacuo and the residue dis.solved in DMF 
(60 ml) . The resulting solution was added drop by drop to a 
10% aqueous solution of citric acid (400 ml) kept at 0° C. 
The precipitated compound was collected and washed with 
iced water and dried in a vacuum drying oven. The dried 
compound was dissolved in DMF (40 ml) and HONSu (1.63 
g, 14.2 mmol) was added. To the resulting mixture was 
added a solution of DCC (2.66 g, 12.9 mmol) in dichlo-
romethane (51 ml). The reaction mixture was stirred for 64 
h at room temperature, and the precipitated compound was 
filtered off. T he precipitate was recrystallised from 
n-heptane/2-propanol to give the title compound (4.96 g, 

A mixture of Arg26 , 
34Lys38GLP-1(7-38)-OH (14 mg, 4.0 

,umol), EDPA (14 .3 mg, 111 11mol), NMP (980 1d) and water 
(980 1d) was gently shaken for 5 min. at room temperature. 
To the result ing mixture was added a solution of HOOC
(CH2)12-COONSu (4.2 mg, 11.9 11mol) in NMP (105 ,ul), 
the reaction mixture was gently shaken for 1 h and 50 min. 

25 68%). 

at room temperature. The reaction was quenched by the 
addition of a solution of glycine (6.5 mg, 87 µmol) in 50% 
aqueous ethanol (652 µl). The reaction mixture was purified 

30 
by column chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitrileffFA sys
tem. The column was heated to 65° C. and the acetonitrile 
gradient was 0-100% in 60 minutes. The title compound 
(5.8 mg, 39%) was isolated, and the product was analysed by 

35 MALDI-MS. The rn/z value for the protonated molecular 
ion was found to be 3780:!:3. The resulting molecular weight 
was thus 3779:!:3 amu (theoretical value 3781 amu). 

Example 45 

Synthesis of Arg26
' 

3 4Lys38(N"-(y-glutamyl(W 
octadecanoyl))) GLP-1(7-38)-OH 

A mixture of Arg26
'
34GLP-1(7-38)-OH (28 mg, 7 .9 pmol) , 

EDPA (28.6 mg, 221.5 11mol) , NMP (l.96 ml) and water 
(1.96 ml) was gently shaken for 5 min. at room temperature. 
To the resulting mixture was added a solution of 
Na•octadecanoyl-Glu(ONSu)-OBu' (17.93 g, 31.6 11mol) , 
prepared as described in Example 44, in NMP ( 448 µl), and 
the reaction mixture was gently shaken for 2 h at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (13.1 mg, 174 µmo!) in 50% aqueous Example 43 

Synthesis of Arg34Lys26(W-(y-glutamyl(N«
tetradecanoyl))) GLP-1(7-37)-OH 

A mixture of Arg34GLP-1(7-37)-OH (15 mg, 4.4 ,umol), 
EDPA (16 mg, 124 11mol), NMP (2 ml) and water (4.8 ml) 
was gently shaken for 5 min. at room temperature. To the 
resulting mixture was added a solution of W -tetradecanoyl
Glu(ONSu)-OBu', prepared as described in Example 29, 
(12.1 mg, 23.7 pmol) in NMP (303 ,ul), and the reaction 
mixture was gently shaken for 2 hat room temperature. The 
reaction was quenched by the addition of a solution of 
glycine (6.5 mg, 86.9 ,umol) in 50% aqueous ethanol (652 
,ul). A 0.5% aqueous solution of ammonium-acetate (50 ml) 
was added, and the resulting mixture eluted onto a Varian l 

40 ethanol (1.3 ml). A 0.5% aqueous solution of ammonium
acetate (120 ml) was added, and the resulting mixture was 
divided into two equal portions. Each portion was eluted 
onto a Varian 5 g C8 Mega Bond Elut® cartridge, the 
immobilised compound washed with 5% aqueous acetoni-

45 trile (25 ml), and finally liberated from the cartridge by 
elution TFA (25 ml). The combined eluates were allowed to 
stand for 1 h and 25 min. at room temperature and then 
concentrated in vacuo. The residue was purified by column 
chromatography using a cyanopropyl column (Zorbax 

50 300S8 -CN) and a standard acetonitrile/TFA system. The 
column was heated to 65° C. and the acetonitrile gradient 
was 0-100% in 60 minutes. The title compound (3.6 mg, 
11 % ) was isolated, and the product was analysed by 
MALDI-MS. The m/z value for the protonated molecular g CS Mega Bond Elut® cartridge, the immobilised com

pound washed with 5% aqueous acetonitrile (15 ml) , and 
finally liberated from the cartridge by elution with TFA (6 
ml). The eluate was allowed to stand for 1 h and 45 min. at 
room temperature and then concentrated in vacuo. The 
residue was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 60 

acetonitrileffFA system. The column was heated to 65° C. 
and the acetonitrile gradient was0-100% in 60 minutes. The 
title compound (3.9 mg, 26%) was isolated, and the product 
was analysed by MALDI-MS. The rn/z value for the pro
tonated molecular ion wa5 found to be 3723B. The resulting 65 
molecular weight was thus 3722:!:3 amu (theoretical value 
3723 amu). 

55 ion was found to be 3940:!:3. The resulting molecular weight 
was thus 3939:!:3 amu (theoretical value 3937 amu). 

BIOLOGICAL FINDINGS 

Protraction of GLP-1 Derivatives After s.c. 
Admioistra tion 

The protraction of a number GLP-1 derivatives of the 
invention was determined by monitoring the concentration 
thereof in plasma after sc administration to healthy pig.s, 
using the method described below. For comparison also the 
concentration in plasma of GLP-1(7-37) after sc. adminis
tration was followed . The results are given in Table 1. The 
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protraction of other GLP-1 derivatives of the invention can 
be determined in the same way. 

178 
activated carbon (Merck) in 40 mM NaH2POJNa2HPO4, 

0.6 mM thiomersal, pH 7.5, was added to each tube. Before 
use, the suspension was mixed and allowed to stand for 2 h 
at 4° C. All samples were incubated for 1 hat 4° C. and then 

Pigs (50% Duroc, 25% Yorkshire, 25% Danish Landrace, 
app 40 kg) were fasted from the beginning of the experi
ment. To each pig 0.5 nmol of test compound per kg body 
weight was administered in a 50 ,uM isotonic solution (5 mM 
phosphate, pH 7.4, 0.02% Tween®-20(Merck), 45 mg/ml 
mannitol (pyrogen free, Novo Nordisk) . Blood samples were 
drawn from a catheter in vena jugularis at the hours indi
cated in Table 1. 5 ml of the blood samples were poured into 

5 centrifuged at 3400*g for 25 rnin. Immediately after the 
centrifugation, the supernatant was decanted and counted in 
a y-counter. The concentration in the samples was calculated 
from individual standard curves. The following plasma 
concentrations were found, calculated as % of the maximum 
concentration for the individual compounds (n- 2): 

TABLE 1 

Test Hours after sc. Administration 

compow1d"') 0.75 2 4 6 8 10 12 24 

GLP-1(7-37) 100 9 l 
Example 25 73 92 100 98 82 24 16 16 16 
Example 17 76 71 91 100 84 68 30 9 
Example 43 39 71 93 100 91 59 50 17 
Example 37 26 38 9 7 100 71 81 80 45 
Example 11 24 47 59 71 100 94 100 94 
Example 12 36 54 65 94 80 100 85 93 
Example 32 55 53 90 83 88 70 98 100 100 
Example 14 18 25 32 47 98 83 97 100 
Example 13 ]5 22 38 59 97 85 100 76 
Example 38 60 53 100 66 48 39 25 29 0 
Example 39 38 100 70 47 33 33 18 27 14 
Example 40 47 19 50 100 51 56 34 14 0 
Example 34 19 32 44 84 59 66 83 84 100 

•>ne test compounds are the title compounds of lhe examples with lhe numbers given 

chilled glasses containing 175 µ1 of the following solution: 
0.18 M EDTA, 1500 KIE/ml aprotinin (Novo Nordisk) and 
3% bacitracin (Sigma), pH 7.4. Within 30 rnin, the samples 
were centrifuged for 10 min at 5- 6000*g. Temperature was 35 

kept at 4° C. The supernatant was pipetted into different 
glas.ses and kept at minus 20 ° C. until use. 

Table 1 shows that the GLP-1 derivatives of the invention 
have a protracted profile of action relative to GLP-1(7-3 7) 
and are much more persistent in plasma than GLP-1(7-37). 
It also appears from Table 1 that the time at which the peak 
concentration in plasma is achieved varies within wide 
limits, depending on the particular GLP-1 derivative 
selected. 

S timulation of cAMP Formation in a Cell Line 
Expressing the Cloned Human GLP-1 Receptor 

The plasma concentrations of the peptides were deter
mined by RlA using a monoclonal antibody specific for the 40 
N-tenninal region of GLP-1(7-37). The cross reactivities 
were Jess than 1 % with GLP-1(1-37) and GLP-1(8-36)amide 
and <0.1 % with GLP-1(9-37), GLP-1(10-36)amide and 
GLP-l(ll-36)amide. The entire procedure was carried out at 

In order to demonstrate efficacy of the GLP-1 derivatives, 
their ability to stimulate formation of cAMP in a cell line 
expressing the cloned human GLP-1 receptor was tested. An 

45 EC5 0 was calculated from the dose-response curve. 4° C. 
Baby hamster kidney (BHK) cells expressing the hurnao 

pancreatic GLP-1 receptor were used (Knudsen and Pridal, 
1996, Eur. J. Pharm. 318, 429-435). Plasma membranes 
were prepared (Adelhorst et al, 1994, J . Biol. Chem. 269, 

The assay was carried out as follows: 100 p.J plasma was 
mixed with 2711-tl 96% ethanol, mixed using a vortex mixer 
and centrifuged at 2600*g for 30 min. The supernal.ant was 
decanted into Minisorp tubes and evaporated completely 
(Savant Speedvac AS290). The evaporation residue was 
reconstituted in the assay buffer consisting of 80 mM 
NaH2PO i Na2HPO 4, 0.1 % HSA (Orpha 20/21, Behring), 10 
mM EDTA, 0.6 mM thiomersal (Sigma), pH 7.5. Samples 
were reconstituted in volumes suitable for their expected 
concentrations, and were allowed to reconstitute for 30 min. 

50 6275) by homogenisation in buffer (10 mmoVl Tris-HCI and 
30 mmol/1 NaCl pH 7.4, containing, in addition, 1 mmol/1 
dithiothreitol, 5 mg/I Jeupeptin (Sigma, St. Louis, Mo., 
USA), 5 mg/I pepstatin (Sigma, S t. Louis, Mo., USA), 100 
mg/1 bacitracin (Sigma, S t. Louis, Mo., USA), and 16 mg/I 

55 aprotinin (Novo Nordisk NS, Bagsvaerd, Denmark)) . The 
homogenate was centrifuged on top of a layer of 41 w/v % 
sucrose. The white band between the two layers wac; diluted 
in buffer and centrifuged. Plasma membranes were stored at 
- 80° C. until used. 

To 300 µ1 sample, 1001-il antibody solution in dilution buffer 
containing 40 mM NaH2PO4/N3zHPO. , 0.1 % HSA, 0.6 mM 
thiomersal, pH 7.5, was added. A non-specific sample was 
prepared by mixing 300 µ1 buffer with 100 ,ul dilution buffer. 60 

Individual standards were prepared from freeze dried stocks, 
dissolved in 300 µl assay buffer. All samples were pre
incubated in Minisorp tubes with antibody as described 
above for 72 h. 200 ,ul tracer in dilution buffer containing 
6-7000 CPM was added, samples were mixed and incubated 65 

for 48 h. 1.5 ml of a suspension of 200 ml per liter of 
heparin-stabilised bovine plasma and 18 g per liter of 

The assay was carried out in 96-well microtiter plates in 
a total volume of 140 µl. The buffer used was 50 mmol/1 
Tris-HCl, pH 7.4 with the addition of 1 mmol/1 EGTA, 1.5 
mmol/1 MgSO4 , 1.7 mmol/1 AJ'P, 20 mM GTP, 2 mmol/1 
3-isobutyl-1-methylxanthine, 0.01 % Tween-20 and 0.1 % 
human serum albumin (Re inst, Behringwerke AG, Marburg, 
Germany). Compounds to be tested for agonist activity were 
dissolved and diluted in buffer, added to the membrane 
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300SB-CN) and a standard acetonitril/TFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0-100% in 60 minutes. The title compound (3.7 mg, 27%) 
was isolated, and the product was analysed by PDMS. The 

preparation and the mixture was incubated for 2 h at 37° C. 
The reaction was stopped by the addition of 25 µ1 of 0.05 
mol/1 HCI. Samples were diluted 10 fold before analysis for 
cAMP by a scintillation proximity assay (RPA 538, 
Amersham, UK). The following results were obtained: s m/z value for the protonated molecular ion was found to be 

3723~. The resulting molecular weight was thus 3722:!:3 
amu (theoretical value 3722 amu). 

Test Compound•> ECso, pM 

GLP-1(7-37) 61 
Example 45 120 
Example 43 24 
Example 40 55 
Example 39 5.1 
Example 38 54 

Tust Compound•> 

Example 31 
Example 30 
Example 26 
Example 25 
Example 19 
Example 16 

EC50, pM 

96 
41 

8.8 
99 
79 
3.5 

Example 48 

Syotbesis of Litbocbolic Acid 2,5-dioxopyrrolidin-
1-yl Ester 

Example 37 60 

•>n1e test compounds are the title compounds of the examples with the 
numbers given. 

Example 46 

To a solution of lithocholic acid (5.44 g, 14.3 mmol) in a 
mixture of anhydrous THF (120 ml) and anhydrous aceto-

15 nitril (30 ml) was added N-hydroxysuccinimide (1.78 g, 15 
mmol). The mixture was cooled to 10° C., a solution of DCC 
(3.44 g, 16.7 mmol) in anhydrous THF (30 ml) was added 
drop wise, and the resulting reaction mixture stirred for 16 
hat room temperature. The reaction mixture was filtered and 

20 partitioned between dichloromethane ( 450 ml) and 10% 
aqueous Na2COi150 ml). The phases were separated, and 
the organic phase washed with 10% aqueous Na2 COi150 
ml) , water (2xl50 ml), and dried (MgSO4). The solvent was 

Synthesis of Arg26
•
34,Lys36(W-(y-glutamyl(N"

hexadecanoyl))) GLP-1(7-36)-OH 

To a mixture of Arg26
•
34,Lys3 6GLP-1(7-36)-OH (12.2 mg, 

3.67 Jtmol), EDPA(13.3 mg, 103 Jtmol), NMP (1.71 ml) and 2s 
water (855 /ti) was added a solution of Pal-Glu(ONSu)-OBu' 
(5.94 mg, 1111mol), prepared as described in PCT applica
tion no. PCT/DK97/00340, in NMP (148 ,ul). The reaction 
mixture was gently shaken for 5 min. at room temperan1re, 
and then allowed to stand for an additional 90 min. at room 30 
temperature. The reaction was quenched by the addition of 
a solution of glycine (6 mg, 81 pmol) in water (0.6 ml) . A 
0.5% aqueous solution of ammonium-acetate (38 ml) was 
added, and the resulting mixture eluted onto a Varian 5 g CS 
Mega Bond Elut®, the immobilised compound washed with 35 
5% aqueous acetonitril (20 ml), and finally liberated from 
the cartridge by elution with TFA (25 ml). The eluate was 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitril/1FA system. The 40 

column was heated to 65° C. and the acetonitril gradient was 
0- 100% in 60 minutes . The title compound (3.1 mg, 23%) 
was isolated, and the product was analysed by PDMS. The 
m/z value for the protonated molecular ion was found to be 
3695~. The resulting molecular weight was thus 3694:!:3 45 

amu (theoretical value 3694 amu). 

Example 47 

concentrated in vacuo. The residue was crystallised from a 
mixture of dichloromethane (30 ml) and n-heptane (30 ml) . 
The precipitate was dried in a vacuum drying oven for 36 h 
to give the title compound (3.46 g, 51 %) . 

Example 49 

Synthesis of Lit-Glu(ONSu)-OBu' 

A suspension of H-Glu(OH)-OBu' (1.28 g, 6.33 mmol) , 
DMF (88 ml) and EDPA(0.82 g, 6.33 mmol) and lithocholic 
acid 2,5-dioxopyrrolidin-1-yl ester, prepared as described in 
example 48, was stirred for 16 h at room temperature. T he 
reaction mixture was concentrated in vacuo and the residue 
dissolved in ethyl acetate (40 ml). The resulting solution was 
washed with 5% aqueous citric acid (2x25 ml), brine (10 
ml), and filtered). The solvent was concentrated in vacuo and 
the residue dissolved in DMF (12 ml). The resulting solution 
was added drop wise to a 1()% aqueoLLs solutioo of citric acid 
whereby the product precipitates. The precipitate was col
lected and washed with iced water, and dried in vacuo. The 
crude product was recrystallised from a mixture of 
a-heptane ( 40 ml) and 2-propanol (17 ml). The precipitate 
was dried in a vacuum drying oven for 4 h to give the free 
acid intermediate. 

To a solution of the free acid intermediate in DMF (18 ml) 
Synthesis of Arg26

'
34,Lys36(W-(y-glutarnyl(Na

octadecanoyl))) GLP-1(7-36)-OH 
50 was added hydroxysuccinimide (0.45 g, 3.91 mmol), fol

lowed by a solution of DCC (0.73 g, 3.56 mmol) in 
dichloromethane (18 ml). The resulting mixture was stirred 
at ambient temperature for 18 h, and then filtered. The 

To a mixture of Arg26
•
34,Lys3 6GLP-1(7-36)-OH (12.2 mg, 

3.7 110101), EDPA (13.3 mg, 103 pmol), NMP (1.71 ml) and 
water (855 pl) was added a solution of Ste-Glu(ONSu)-OBu' 
(6.25 mg, 11 pmol), prepared as described in PCT applica- 55 
lion no. PCT/DK97/00340, in NMP (1 ml) . The reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 90 min. at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (6 mg, 81 pmol) in water (0.6 ml) . A 60 
0.5% aqueous solution of ammonium acetate (54 ml) was 
added, and the resulting mixture eluted onto a Varian 5 g CS 
Mega Bond Elut®, the immobilised compound washed with 
5% aqueous acetonitril (20 ml) , and finally liberated from 
the cartridge by elution ,ivith TFA (25 ml). 1l1e eluate was 65 

concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 

filtrate was concentrated in vacuo to a solid, and the residue 
was dissolved in dichloromethane (25 ml) , and the filtration 
repeated, the solvent removed in vacuo to give a foam. The 
residue was dissolved in refluxing a-heptane (35 ml), and the 
product crystallised b addition of 2-propanol. The precipi
tate was collected, washed with cold a-heptane, dried at 35° 
C. in vacuo to give the title compound (1.34 g, 57%). 

Example 50 

Synthesis of Arg34·Lys26(W-(y-glutamyl(Na
lithochoyl))) GLP-1(7-37)-OH 

To a mixture of Arg34,Lys26GLP-1(7-37)-OH (41.1 mg, 
12.2 µmo!), EDPA ( 44 mg, 340 11mol), NMP (5.76 ml) and 
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water (2.88 ml) was added a solution of Lit-Glu(ONSu)
OBu' (24 mg, 37 ,,mol), prepared as described in example 
49, in NMP (600 Jd) . The reaction mixture was gently 
shaken for 5 min. at room temperature, and then allowed to 
stand for an additional 75 min. at room temperature. The s 
reaction was quenched by the addition of a solution of 
glycine (20 mg, 26811mol) in water (2 ml). A 0.5% aqueous 
solution of ammonium acetate (128 ml) was added, and the 
resulting mixture divided into two equal portions, and each 
portion eluted onto a Varian 5 g CS Mega Bond Elut®, the 10 
immobilised compound washed with 5% aqueous acetonitril 
(2x25 ml), and fi nally liberated from the cartridge by elution 
with TFA (2x25 ml). The combined eluates were concen
trated in vacuo, and the residue purified by column 
chromato-graphy using a cyanopropyl column (Zorbax 15 
300SB-CN) and a standard acetonitriVTFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0- 100% io 60 minutes. The title compound (5 mg, 11%) was 
isolated, and the product was analysed by PDMS. The m/z 
value for the protonated molecular ion was found to be 20 

3872:i:3. The resulting molecular weight was thus 3871:i:3 
amu (theoretical value 3871 amu). 

182 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVTFA 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound 
(5.6 mg, 35%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3738:i:3. The resulting molecular weight was 
thus 3737:!:3 amu (theoretical value 3737 amu). 

Example 53 

Synthesis of Gly8 ,Arg26
'
3 4 ,Lys3 8(N68 -(y-glutamyl 

(N"'-hexadecanoyl))) GLP-1(7-38)-OH 

To a mixture of Gly8,Arg2 6
'
34 ,Lys38GLP-1(7-38)-OH 

(11.8 mg, 3.4 ,umol), EDPA (12.1 mg, 94 pmol), NMP (1.65 
ml) and water (0.83 ml) was added a solution of Pal-Glu 
(ONSu)-OBu' (5.4 mg, 10 /tmol) in NMP (135 p l) . The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and tben allowed to stand for an additional 75 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine (5.5 mg, 73.7 pmol) in water 
(553 ,ul). A 0.5% aqueous solution of ammonium acetate (36 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g C8 Mega Bond Elut®, the immobilised com-Example 51 

Synthesis of Arg26 ,Lys3 4(N' -(y-glutamyl(N"'
hexadecanoyl))) GLP-1(7-37)-OH 

To a mixture of Arg26,Lys34GLP-1(7-37)-OH (18 mg, 5.3 
/tmol) , EDPA (19.3 mg, 149 pmol), NMP (2.52 ml) and 
water (1.26 ml) was added a solution of Pal-Glu(ONSu)
OBu' (8.6 mg, 16 Jtmol) in NMP (215 Jtl). The reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 90 min. at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (8.8 mg, 117 pmol) in water (0.88 ml). 
A 0.5% aqueous solution of ammonium acetate (50 ml) was 
added, and the resulting mixture eluted onto a Varian 5 g CS 
Mega Bond Elut®, tbe immobilised compound wasbed witb 
5% aqueous acetonitril (25 ml) , and finally liberated from 

25 pound washed with 5% aqueous acetonitril (25 ml) , and 
finally liberated from the cartridge by elution with TFA (25 
ml). The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVTFA 

30 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound (5 
mg, 38%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3895:i:3. The resulting molecular weight was 

35 
thus 3894:!:3 amu (theoretical value 3894 amu) . 

Example 54 

Synthesis of Gly8 ,Glu3 7,Arg26
,
34,Lys3 8(W-(y

glutamyl(Na-hexadecanoyl))) GLP-1(7-38) -OH 

To a mixture of Gly8 ,Glu37,Arg2 6
'
34,Lys38GLP-1(7-38)

OH (9 mg, 2.4811mol), EDPA(9 mg, 69.4 ,umol), NMP (1.25 
ml) and water (0.63 ml) was added a solution of Pal-Glu 
(ONSu)-OBu' (4 mg, 7.4 11mol) in NMP (100 ,ttl). The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 105 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine ( 4.1 mg, 54.6 pmol) in water 
(410 pl). A 0.5% aqueous solution of ammonium acetate (27 
ml) was added, and the resulting mixture eluted onto a 

the cartridge by elution with TFA (25 ml) . Toe eluate was 40 

concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitriVTFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0-100% in 60 minutes. 1l1e title compound (6 mg, 30%) was 45 

isolated, and the product was analysed by PDMS. The m/z 
value for the protonated molecular ion was found to be 
3752:i:3. The resulting molecular weight was thus 3751:!:3 
amu (theoretical value 3751 amu). 

50 Varian 5 g CS Mega Bond Elut®, the immobilised com
pound washed witb 5% aqueous acetonitril (15 ml) , and 
finally liberated from the cartridge by elution with TFA(l 5 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 

Example 52 

Synthesis of Desamino-His7,Arg26,Lys3 4(N<-(y
glutamyl(N«-hexadecanoyl))) GLP-1(7-37)-OH 

To a mixture of desamino-His7 ,Arg26,Lys34GLP-1(7-37)
OH (14.3 mg, 4.2 ,umol), EDPA(15.3 mg, 119 µmol), NMP 

55 column (Zorbax 300SB-CN) and a standard acetonitriVTFA 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound 
(2.9 mg, 29%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 

(2 ml) and water (1 ml) was added a solution of Pal-Glu 
(ONSu) -OBu' (6.84 mg, 12.7 pmol) in NMP (171 pl). The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 50 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine (7 mg, 99 µmol) in water 
(700 ,ul) . A 0.5% aqueous solution of ammonium acetate ( 42 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g CS Mega Bond Elut®, the immobilised com- 65 

pound washed with 5% aqueous acetonitril (25 ml), and 
finally liberated from the cartridge by elution with TFA (25 

60 found to be 3967:i:3. The resulting molecular weight was 
thus 3966:!:3 amu (theoretical value 3967 amu) . 

Example 55 

Synthesis of Gly8,Giu37,Arg26
,
34,Lys38(W-(y

glutamyl(N"'-octadecanoy I))) GLP-1(7-38) -OH 

To a mixture of Gly8 ,Glu37,Arg2 6
•
3 4 ,Lys3 8GLP-1(7-38)

OH (9 mg, 2.5 Jtmol), EDPA (9 mg, 69.4 11mol) , NMP (1.25 
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ml) and water (0.63 ml) was added a solution of S te-Glu 
(ONSu) -OBu' (4.2 mg, 7.4 µmo! in NMP (105 µ!) . The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 105 
min. at room temperature. The reaction was quenched by the 
addition of a solution of glycine ( 4.1 mg, 54.61mol) in water 
( 409 1t1). A 0.5% aqueous solution of ammonium acetate (27 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g C8 Mega Bond Elut®, the immobilised com
pound washed with 5% aqueous acetonitril (15 ml) , and 
finally liberated from the cartridge by elution with TFA (15 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300S8 -CN) and a standard acetonitril/fFA 
system. T he column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound 
(3.2 mg, 32%) was isolated, and the product was analysed by 
PDMS. T he m/z value for the protonated molecular ion was 
found to be 3995:1:3. The resulting molecular weight was 
thus 3994:1:3 amu (theoretical value 3995 amu) . 

Example 56 

Synthesis of Cap-Glu(ONSu)-OBu' 

184 
glycine (7 mg, 93 ,umol) in water (698 Jd). A 0.5% aqueous 
solution of ammonium acetate (42 ml) was added, and the 
resulting mixture eluted onto a Varian 5 g C8 Mega Bond 
Elut®, the immobilised compound washed with 5% aqueous 

s acetonitril (25 ml), and finally liberated from the cartridge 
by elution with TFA (25 ml). The eluate was concentrated in 
vacuo, and the residue purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitri l/TFAsystem. The column was heated to 

10 65° C. and the acetonitril gradient was 0-100% in 60 
minutes. The title compound (4. 1 mg, 27%) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 3626:t3. The 
resulting molecular weight was thus 3625:1:3 amu 

15 (theoretical value 3625 amu). 

20 

Example 58 

Synthesis of Glu37,Arg26•
34,Lys38(W-(y-glutamyl 

(N"'-hexadecanoyl))) GLP-1(7-38)-OH 

To a solution of octanoic acid (5 g, 34. 7 mmol) and 25 

N-hydroxysuccinimide ( 4 g, 34. 7 mmol) in anhydrous aceto
nitril (10 ml) was added a solution of DCC (7.15 g, 34.7 
mmol) in anhydrous dichloromethane (15 ml), and the 
resulting reaction mixture stirred for 16 h at room tempera
ture. The precipitated solid was filtered off and recrystallised 30 

from a mixture of a-heptane ( 40 ml) and 2-propanol (2 ml). 
The precipitate was dried in a vacuum drying oven for 16 h 

To a mixture of Glu37,Arg26•
34.,Lys38GLP-1(7-38)-OH 

(17.6 mg, 4.9 /tmol), EDPA(17.6 mg, 136,umol), NMP (l.23 
ml) and water (2.46 ml) was added a solution of Pal-Glu 
(ONSu)OBu' (7.9 mg, 14.6 pmol) in NMP (197 p l). The 
reaction mixture was gently shaken for 5 min. at room 
temperature, and then allowed to stand for an additional 2 h 
at room temperarure. The reaction was quenched by the 
addition of a solution of glycine (8 mg, 107 µmol) in water 
(8041tl). A 0.5% aqueous solution of ammonium acetate ( 49 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g C8 Mega Bond Elut®, the immobilised com-
pound washed with 5% aqueous acetonitril (25 ml) , and 
finally liberated from the cartridge by elution with TFA (25 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVfFA 

to give the intermediate Cap-ONSu. A suspension of the 
crude ester intermediate (3.9 g, 16.2 mmol), (L)-H-Glu 
(OH)-OBu' (3.28 g, 16.2 mmol), DMF (268 ml) and EDPA 35 
(2.1 g, 16.2 mmol) was stirred for 64 hat room temperature. 
The reaction mixture was concentrated in vacuo and the 
residue dissolved io ethyl acetate (50 ml) . The resulting 
solution was washed with 5% aqueous citric acid (2x25 ml) . 
The solvent was concentrated in vacuo and the residue 40 

dissolved in DMF (36 ml). The resulting solution was added 
drop wise to a 10% aqueous solution of citric acid (357 ml) 
and extracted with ethyl acetate (200 ml) , and dried 
(MgSO 4) . The solvent was concentrated in vacuo to give the 
crude glutamic acid intermediate. To a mixture of the crude 45 

glutamic acid intermediate, N-hydroxysuccinimide (1.85 g, 
16.l mmol) and DMF (25 ml) was added a solution of DCC 
(3.32 g, 16.1 mmol) in dichloromethane (15 ml). The 
resulting mixture was s tirred at ambient temperature for 20 

system. The column was heated to 65° C. and the acetonitril 
gradient was 0- 100% in 60 minutes. The title compound 
(5.1 mg, 26%) was isolated, and the product was analysed by 
PDMS. The m/ z value for the protonated molecular ion was 
found to be 3981:!:3. The resulting molecular weight was 
thus 3980:1:3 amu (theoretical value 3981 amu). 

Example 59 

Synthesis of Arg34 .,Lys26(N'-(y-glutamyl(N"
octadecanoyi))) GLP-1(7-37)-OH 

To a mixture of Arg34GLP-1(7-37)-O1-I (41.1 mg, 12.2 
,umol), EDPA (44 mg, 341 ;1mol) , NMP(5.76 ml) and water 

h. The reaction mixntre was filtered and the solvent con
centrated in vacuo. The residue was purified on a silica gel 
column (40-6311), eluted with a mixture of dichloromethane 
and acetonitril (1:1) to give the title compound (0.63 g, 6% 
over all) . 

Example 57 

Synthesis of Desamino-His7 ,Arff6 ,Lys3 4(W-(y
glutamyl(N"-octanoyl))) GLP-1(7-37) -OH 

To a mixture of desamino-His 7 ,Arg26 .,Lys34GLP-1(7-37)
OH (14.3 mg, 4.211mol) , EDPA(15.3 mg, 119 ,umol), NMP 
(2 ml) and water (1 ml) was added a solution of Cap-Glu 
(ONSu) -OBu' (6.8 mg, 12.7 11mol), prepared as described in 
example 56, in NMP (135 ,ul). The reaction mixture was 
gently shaken for 5 min. at room temperature, and then 
allowed to s tand for an additional 2 h at room temperan1re. 
The reaction was quenched by the addition of a solution of 

50 (2.88 ml) was added a solution of S te-Glu(ONSu) -OBu' 
(20.7 mg, 36.5 1imol in NMP (517 ,ul). The reaction mixture 
was gent ly shaken for 5 min. at room temperature, and then 
allowed to s tand for an additional 2 h at room temperature. 
The reaction was quenched by the addition of a solution of 

55 glycine (20.1 mg, 268 11mol) in water (2.01 ml). A 0.5% 
aqueous solution of ammonium-acetate (120 ml) was added, 
and the resulting mixture eluted onto a Varian 5 g C8 Mega 
Bond Elut®, the immobilised compound washed with 5% 
aqueous acetonitril (25 ml), and finally liberated from the 

60 cartridge by elution with TFA (25 ml) . The eluate was 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300S8 -CN) and a standard acetonitril/TFA system. The 
column was heated to 65° C. and the acetonitril gradient was 

65 0- 100% in 60 minutes. The title compound (15.4 mg, 34%) 
was isolated, and the product was analysed by PDMS. The 
m/z value for the protonated molecular ion was found to be 
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3781:!:3. The resulting molecular weight was thus 3780:1:3 
amu (theoretical value 3779 amu). 

Example 60 

Synthesis of Arg34 ,Lys2 6(W-decanoyl) GLP-1(7-37) 

To a mixture of Arg34GLP-1(7-37)-OH (20 mg, 5.9 
pmol), EDPA(21.4 mg, 165 pmol), NMP (2.8 ml) and water 
(1.4 ml) was added a solution of Cac-ONSu (4.8 mg, 17.7 
11mol) in NMP (119 1d). The reaction mixture was gently 
shaken for 5 min., and then allowed to stand for an addi
tional 2 h at room temperature. Tbe reaction was quenched 
by the addition of a solution of glycine (9.8 mg, 130 µmol) 
in water (98 /ti) . The resulting mixture was purified by 
column chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitril/TFAsystem. 
The column was heated to 65° C. and the acetonitril gradient 
was 0- 100% in 60 minutes. The title compound (7.4 mg, 
35%) was isolated, and tbe product was analysed by PDMS. 
The m/z value for the protonated molecular ion was found 
to be 3539.6:1:3. The resulting molecular weight was thus 
3538.6:1:3 amu (theoretical value 3538 amu) . 

Example 61 

Synthesis of Arg34,Lys26(N'-(hexadecanoyl)) GLP-
1(7-37) -OH 

To a mixture of Arg34GLP-1(7-37)-OH (41.1 mg, 12.2 
pmol), EDPA (44 mg, 340 µmo!), NMP (2.88 ml) and water 
(2.88 ml) was added a solution of Pal-ONSu (12.9 mg, 36.5 
11mol) in NMP (3.3 ml) . The reaction mixture was gently 
shaken for 5 min. at room temperature, and then allowed to 
stand for an additional 110 min. at room temperature. The 
reaction wa<; quenched by the addition of a solution of 
glycine (20.l mg, 268 11mol) in water (201 Jd). The solvent 
was concentrated in vacuo, and the residue purified by 
columo chromatography using a cyanopropyl column 
(Zorbax 300SB-CN) and a standard acetonitril/TFA system. 
The column was heated to 65° C. and the acetonitril gradient 
was 0-100% in 60 minutes. The title compound (15 mg, 
34%) was isolated, and the product was analysed by PDMS. 

Example 62 

Synthesis of Arg26
'
34,Lys27(N'-(y-glutamyl(W

hexadecanoyl))) GLP-1(7-37)-OH 

186 
and water (0.8 ml) was added a solution of Pal-Glu(ONSu)
OBu' (5.5 mg, 10.2 µmo!) in NMP (137 pl) . The reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 90 min. at room 

s temperature. The reaction was quenched by the addition of 
a solution of glycine (5.6 mg, 74.6 .umol) in water (560 ,id). 
A 0.5% aqueous solution of ammonium acetate (34 ml) was 
added, and the resulting mixture eluted onto a Varian 5 g C8 
Mega Bond Elut®, the immobilised compound washed with 

10 5% aqueous acetonitril (15 ml), and finally liberated from 
the cartridge by elution with TFA (25 ml) . The solvent was 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitril/TFA system. The 

15 column was heated to 65° C. and the acetonitril gradient was 
0-100% in 60 minutes. The title compound (3.1 mg, 24%) 
was isolated, and the product was analysed by PDMS. 

20 

Example 64 

Synthesis of Arg26,34,Lys18(N'-(y-glutamyl(N°
hexadecanoyl))) GLP-1(7-37)-OH 

To a mixture ofArg2 6
'
34,Lys18GLP-1(7-37)-OH (11.7 mg, 

3.4 ,umol), EDPA(12.2 mg, 94.6 ,umol), NMP (1.6 ml) and 

25 water (0.8 ml) was added a solution of Pal-Glu(ONSu)-OBu' 
(5.5 mg, 10.2 ,,mol) in NMP (137 pl). The reaction mixture 
was gently shaken for 5 min. at room temperature, and then 
allowed to stand for an additional 90 min. at room tempera
ture. The reaction was quenched by the addition of a solution 

30 of glycine (5.6 mg, 74.6 11mol) in water (560 1tl) . A 0.5% 
aqueous solution of ammonium acetate (34 ml) was added, 
and the resulting mixture eluted onto a Varian 5 g C8 Mega 
Bond Elut®, the immobilised compound washed with 5% 
aqueous acetonitril (25 ml), and finally liberated from the 

35 cartridge by elution with TFA (25 ml) . The solvent was 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitril/TFA system. The 
column was heated to 65° C. and the acetonitril gradient was 

40 0- 100% in 60 minutes. The title compound (1.9 mg, 15%) 
was isolated, and the product was analysed by PDMS. 

To a mixture of Arg26
'
34

, Lys27GLP-1(7-37)-OH (11.6 
mg, 3.4 pmol), EDPA (12.3 mg, 94. 9 ,umol), NMP (1.6 ml) 
and water (0.8 ml) was added a solution of Pal-Glu(ONSu)- 45 
OBu' (5.5 mg, 10.2 ,umol) in NMP (137 Jd). The reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 90 min. at room 
temperature. The reaction was quenched by the addition of 

Example 65 

Synthesis of Arg3 4,Lys26{W-(octanoyl)) GLP-1(7-
37) -OH 

To a mixture of Arg34GLP-1(7-37)-OH (41.1 mg, 12.2 
,umol), EDPA (44 mg, 341 Jtmol), NMP (5.76 ml) and water 
(2.88 ml) was added a solution of Cap-ONSu (8 .8 mg, 36.5 
,umol), prepared as described in example 56, in NMP (106 a solution of glycine (5.6 mg, 74.6 ,umol) in water (560 ,ul ) . 

A 0.5% aqueous solution of ammonium acetate (34 ml) was 
added, and the resulting mixture eluted onto a Varian 5 g C8 
Mega Bond Elut®, the immobili5ed compound washed with 
5% aqueous acetonitril (15 ml) , and finally liberated from 
the cartridge by elution with TFA (25 ml). The solvent was 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitril/TFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0- 100% in 60 minutes. The title compound (2.1 mg, 16%) 
was i5olated, and the product was analysed by PDMS. 

Example 63 

Synthesi5 of Arg26
'
34 ,Lys2 3(W-(y-glutamyl(N"

bexadecanoyl))) GLP-1(7-37)-OH 

To a mixture of Arg26
'
34

' Lys2 3GLP-1(7-37)-OH (11.6 
mg, 3.4 11mol), EDPA (12.3 mg, 94.9 11mol), NMP (1.6 ml) 

50 pl). The reaction mixture was gently shaken for 5 min. at 
room temperature, and then allowed to stand for an addi
tional 115 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (20 mg, 
268 pmol) in water (200 pl) . The solvent was concentrated 

55 in vacuo, and the residue purified by column chromatogra
phy using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitril/TFAsystem. The column was heated to 
65° C. and the acetonitril gradient was 0-100% in 60 
minutes. The title compound (18.8 mg, 44%) was isolated, 

60 and the product was analysed by PDMS. 

65 

Example 66 

Synthesis of Arg34,Lys26(N68-(dodecanoyl)) GLP-1 
(7-37)-OH 

To a mixture of Arg3 4GLP-1(7-37)-OH (41.1 mg, 12.2 
prnol) , EDPA(44 mg, 34111mol) , NMP(5.76 ml) and water 
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(2.88 ml) was added a solution of Lau-ONSu (8.8 mg, 36.5 
pmol) , prepared in a similar manner as described for Cap
ONSu in example 56), in NMP (271 ftl) . The reaction 
mixntre was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 100 min. at room s 
temperature. The reaction was quenched by the addition of 
a solution of glycine (20.1 mg, 268 µmo!) in water (200 pl). 
The solvent was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitril/fFA 10 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound (18 
mg, 42%) was isolated, and the product was analysed by 
PDMS. 

188 
crnde N-acylated glutamic acid intermediate. The crude 
intermediate was dissolved in DMF (35 ml), and a solution 
of DCC (3.5 g, 17 mmol) in dichloromethane (70 ml) was 
added. The resulting mixture was stirred at room tempera
ture for 20 h, and then filtered. The filtrate was concentrated 
in vacuo, and the solid residue recrystallised from a mixture 
of a-heptane (75 ml) and 2-propaool (5 ml), to give the title 
compound (5.2 g, 50%). 

Example 70 

Synthesis of Arg34,Lys26(W-(y-D-glutamyl(Na
hexadecanoyl))) GLP-1(7-37) -OH 

Example 67 

Synthesis of Pal-GABA-ONSu 

A mixture of Pal-ONSu (3 g, 8.48 mmol), y-aminobutyric 
acid (0.87 g, 8.48 mmol) in DMF (200 ml) was stirred at 
room temperantre for 60 h. The reaction mixntre was filtered 
and the filtrate was added drop wise to 10% aqueous citric 
acid (500 ml) . The precipitated N-acylated intermediate was 
collected and dried in vacuo. To a suspension of the dried 
intermediate in DMF (35 ml) was added a solution of DCC 
(1.45 g, 7.0 mmol) in dichloromethane (20 ml). The result
ing mixture was stirred at room temperature for 20 h, and 
then filtered . The solvent was removed in vacuo to give a 
solid residue. The residue was recrystallised from a mixture 
of n-heptane (50 ml) and 2-propanol (2.5 ml) to give the title 
compound (2.5 g, 75%). 

To a mixture of Arg34
, Lys2 6GLP-1(7-37)-OH (41.1 mg, 

12.2 pmol), EDPA ( 44 mg, 34111mol) , NMP (5.76 ml) and 
15 water (2.88 ml) was added a solution of N"'-hexadecanoyl

D-glutamic acid a-I-butyl ester-y-2,5-dioxopyrrolidin-1-yl 
ester (19 .7 mg, 36.5 ;imol) in N.rvlP ( 491 ,ul). The reaction 
mixture was gently shaken for 5 min. at room temperature, 
and then allowed to stand for an additional 95 min. at room 

20 temperantre. The reaction was quenched by the addition of 
a solution of glycine (20 mg, 268 ,umol) in water (2 ml). A 
0 .5% aqueous solution of ammonium acetate (120 ml) was 
added, and the resulting mixture divided into to equal 
portions, and each portion eluted onto a Varian 5 g CS Mega 

25 Bond Elut®, the immobilised compound washed with 5% 
aqueous acetonitril (25 ml), and finally liberated from the 
cartridge by elution with TFA(25 ml) . The combined eluates 
were concentrated in vacuo, and the residue purified by 
column chromatography using a cyaoopropyl column 

30 (Zorbax 300SB-CN) and a standard acetonitril/fFA system. 

Example 68 

Synthesis of Arg34,Lys26(N"-(y-aminobutyroyl(N'1-

hexadecaooyl))) GLP-1(7-37)-OH 
35 

To a mixture of Arg34
, Lys26GLP-1(7-37)-OH (41.1 mg, 

12.2 pmol), EDPA (44 mg, 341 µmo!) , NMP (5.76 ml) and 
water (2.88 ml) was added a solution of Pal-GABA-ONSu 40 
(16 mg, 36.5 prnol), prepared as described in example 67) in 
NMP ( 400 pl). The reaction mixture was gently shaken for 
5 min. at room temperature, and then allowed to stand for an 
additional 100 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (20 mg, 45 
268 ;,mo!) in water (200 pl). The solvent was concentrated 
in vacuo, and the residue purified by column chromatogra
phy using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitriVTFA system. The column was heated to 
65° C. and the acetonitril gradient was 0-100% in 60 50 
minutes. The title compound (15.8 mg, 35%) was isolated, 
and the product was analysed by PDMS. 

Example 69 

The column was heated to 65° C. and the acetonitril gradient 
was 0-100% in 60 minutes. The title compound (10.5 mg, 
23%) was isolated, and the product was analysed by PDMS. 

Example 71 

Synthesis of Lys34(W -(y-glutamyl(N"
tetradecaooyl))) GLP-1(7-37) 

To a mixture of GLP-1(7-37) -OH (33.6 mg, 8.9 pmol) , 
EDPA (32.4 mg, 250 11mol), NMP (2.1 ml) and water (2.1 
ml) was added a solution of Myr-Glu(ONSu)-OBu' (9.1 mg, 
17.9 pmol), prepared as described above, in NMP (228 ,ul) . 
The reaction mixture was gently shaken for 5 min., and then 
allowed to stand for an additional 80 min. at room tempera-
ture. The reaction was quenched by the addition of a solution 
of glycine (14.8 mg, 197 pmol) in water (1.47 ml). A 0.5% 
aqueous solution of ammonium acetate (100 ml) was added, 
and the resulting mixture divided into two equal portions, 
and each port ion eluted onto a Varian 5 g C8 Mega Bond 
Elut®, the immobilised compound washed with 5% aqueous 
acetonitril (2x25 ml), and finally liberated from the cartridge 
by elution with TFA (2x25 ml) . The combined eluates were 
concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 

Synthesis of ~-hexadecanoyl-D-glutamic acid a + 
butyl ester-y-2,5-<lioxopyrrolidin-1-yl ester 

55 300SB-CN) and a standard acetonitril/fFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0-100% in 60 minutes. The title compound (0.19 mg, 0.6%) 
was isolated, and the product was analysed by PDMS. The 
m/z value for the protonated molecular ion was found to be 

A mixture of Pal-ONSu (6.64 g, 18.8 mmol), D-glutamic 
acid a-tert-butyl ester (4.5 g, 18.8 mmol) and EDPA(4.85 g, 
37.5 mmol) in DMF (538 ml) was stirred at room tempera
ture for 60 h. The solvent was removed and the residue 
dissolved in ethyl acetate (175 ml). The resulting solution 
was extracted with 10% aqueous citric acid (2x125 ml) , and 
the organic phase concentrated in vacuo. The residue was 
dissolved in DMF (60 ml), and the resulting mixture slowly 65 

added to 10% aqueous citric acid (500 ml). The precipitated 
compound was collected and dried in vacuo, to give the 

60 3693:t3. The resulting molecular weight was thus 3692:t3 
amu (theoretical value 3695 amu) . 

Example 72 

Synthesis of Arg26
'
34,Lys8(W-(y-glutamyl(Na

bexadecanoyl))) GLP-1(7-37) 

To a mixture of Arg2 6
' 

34Lys8 GLP-1(7-37)-OH (10.3 mg, 
3 Jtmol), EDPA (10.8 mg, 83 ,,mo!) , NMP (1.44 ml) and 
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water (0.72 ml) was added a solution of Pal-Glu(ONSu)
OBu' (4.8 mg, 8.9 ,,mol), prepared as described above, in 
NMP (120 1tl). The reaction mixture was gently shaken for 
S min., and then allowed to stand for an additional 70 min. 

190 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVfFA 
system. The column was heated to 65° C. and the acetonitril 

at room temperature. The reaction was quenched by the 
addition of a solution of glycine ( 4.9 mg, 65.31mol) in water 

s gradient was 0- 100% in 60 minutes. The title compound 
(8.2 mg, 36%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3693:1:3. The resulting molecular weight is 
369h3 AMU (theoretical value 3693 AMU). 

( 490 ttl) . A 0.5% aqueous solution of ammonium acetate (30 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g C8 Mega Bond Elut®, the immobilised com
pound washed with 5% aqueous acetonitril (25 ml) , and 10 
finally liberated from the cartridge by elution with TFA (25 
ml) . The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitril/fFA 
system. T he column was heated to 65° C. and the acetonitril 15 
gradient was 0-100% in 60 minutes. The title compound 
(3.2 mg, 28%) was isolated, and the product was analysed by 
PDMS. T he m/z value for tbe protonated molecular ion was 
found to be 3836:1:3. The resulting molecular weight was 
thus 3835:1:3 AMU (theoretical value 3836 AMU). 

Example 75 

Synthesis of Lau-~-Ala-ONSu 

Example 73 

Synthesis of L1u-Glu(ONSu)-OBu' 

To a solution of Lau-ONSu ( 4.25 g, 14.3 mmol), prepared 
in a similar manner to in DMF (400 ml) was added EDPA 
(1.84 g, 14.3 mmol) and P-alanine (1.27 g, 14.3 mmol). The 
resulting mixture was stirred at ambient temperature for 18 
b. Water (250 ml) and DMF (50 ml) were added and the 
solution stirred for 1 h at room temperature. The solvents 
were removed in vacuo to give a solid. The solid residue was 

20 dissolved in DMF (50 ml) and the solution added drop by 
drop to a 5% aqueous solution of citric acid (200 ml). The 
precipitate collected, washed with water (50 ml) and dried in 
vacuo to give the title compound (3.6 g, 93%). 

To a solution of H-Glu-OBu' (3 g, 15 mmol) in DMF (344 25 

ml) was added EDPA (2.58 ml, 15 mmol) and a solution of 
L1u-ONSu (4.5 g, 15 mmol), prepared in a similar manner 
as described for Cap-ONSu in example 56, in DMF (74 ml). 
The resulting mixture was stirred at ambient temperature for 
18 h, and the solvent removed in vacuo. The oily residue was 30 

partitioned between ethyl acetate (150 ml) and 5% aqueous 
citric acid (250 ml). The organic phase was concentrated in 
vacuo. The residue was dissolved in DMF (40 ml) and the 
solution added drop by drop to a 10% aqueous citric acid 
solution (350 ml). The precipitated product was collected, 35 
washed with water and dried in vacuo for 18 h to give the 
intermediate free acid. To solution of the free acid interme
diate in DMF (25 ml) was added N-bydroxysuccinimide (1. 7 

Example 76 

Synthesis of Pal-~-Ala-ONSu 

To a solution of Pal-ONSu (4.25 g, 14.3 mmol) in DMF 
(400 ml) was added EDPA (1.84 g, 14.3 mmol) and 
~-alanine (1.27 g, 14.3 mmol). The resulting mixture was 
stirred at ambient temperature for 18 h. Water (250 ml) and 
DMF (50 ml) were added and the solution stirred for 1 h at 
room temperantre. The solvents were removed in vacuo to 
give a solid. The solid residue was dis.solved in DMF (50 ml) 
and the solution added drop by drop to a 5% aqueous 
solution of citric acid (200 ml) . The precipitate collected, 
washed with water (50 ml) and dried in vacuo to give the 
title compound (3.6 g, 93%). 

Example 77 

Synthesis of Myr-GABA-ONSu 

To a solution of Myr-ONSu (4 g, 12.3 mmol) in DMF 
(350 ml) was added EDPA (1.58 g, 12.3 mmol) and 
y-aminobutyric acid (1.26 g, 12.3 mmol) . The resulting 
mixture was stirred at ambient temperature for 18 h. Water 
(50 ml) was added and the solution stirred for l h at room 
temperature. The solvents were removed in vacuo to give a 
solid. The solid residue was dissolved in DMF (75 ml) and 
the solution added drop by drop to a 5% aqueous solution of 

g , 14 .8 mmol) and a solu t ion of N-( 3-
dimethylaminopropyl)-N'-ethylcarbodiimide (2.58 g, 13.5 40 

mmol) in dichloromethane (52 ml). The resulting mixture 
was stirred at room temperature for 18 h, and the solvents 
removed in vacuo. The oily residue was partitioned between 
dichloromethane (80 ml) and water (80 ml). The organic 
phase was washed with 5% aqueous citric acid, dried 45 

(MgSO4) , and concentrated in vacuo to a solid. The solid 
residue was crystallised from a mixture of a-heptane (77 ml) 
and 2-propanol (50 ml), and finally recrystallised from 
a-heptane (76 ml) to give the title compound (2.96 g, 46% ). 

so citric acid (250 ml). The precipitate collected, washed with 
water (100 ml) and dried in vacuo to give the free acid 
intermediate (3.65 g, 95%). To a solution of the free acid 
intermediate (3 g, 9.6 mmol), N-hydroxysuccinimide (1.65 
g, 14 .4 mmol) and N-(3-dimethylaminopropyl) -N'-

Example 74 

Synthesis of Arg3 4,Lys26(N'-(y-glutamyl(N"'
dodecanoyl))) GLP-1(7-37) 

To a mixture of Arg3 4GLP-1(7-37)-OH (20.6 mg, 6.1 
pmol), EDPA (22 mg, 171 µmol), NMP (2.88 ml) and water 
(1.44 ml) was added a solution Lau-Glu(ONSu)-OBu' (10.2 
mg, 21.2 pmol) , prepared as described in example 73, in 
NMP (255 ,,t). The reaction mixture was gently shaken for 
5 min., and then allowed to stand for an additional 75 min. 

55 ethylcarbodiimide hydrochloride (3.67 g, 19.1 mmol) in 
DMF (330 ml) was stirred for 18 h at room temperature, and 
the solvent removed in vacuo to give a solid. The solid 
residue was dis.solved in dichloromethane (100 ml) and 
washed with brine (100 ml) . The organic phase was dried 

60 (MgSO4) and concentrated in vacuo to give a solid. The 
solid residue was recrystallised from a-heptane (75 ml) to 
give the title compound (2.8 g, 71 % ) . 

at room temperature. The reaction was quenched by the 
addition of a solution of glycine (10 mg, 134 ,,mol) in water 
(100 pl). A 0.5% aqueous solution of ammonium acetate (61 
ml) was added, and the resulting mixture eluted onto a 
Varian 5 g C8 Mega Bond Elut®, the immobilised com- 65 

pound washed with 5% aqueous acetonitril (25 ml), and 
finally liberated from the cartridge by elution with TFA (25 

Example 78 

Synthesis of Pal-f3-Ala-ONSu 

To a solution of Pal-ONSu (0. 9 g, 2.8 mmol) in DMF (100 
ml) were added N-bydroxysuccinimide (0.35 g, 3 mmol) and 
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N-(3-dimethy laminopropy 1)-N' -ethy lcarbodiimide (0. 79 g, 
4.1 mmol). The resulting mixture was stirred at ambient 
temperature for 40 h, and the solvent removed in vacuo. The 
solid residue was partitioned between water (50 ml) and 
dichloromethane (50 ml). The organic phase was separated, s 
dried (MgSO4) and the solvent removed in vacuo to give the 
title compound (1.1 g, 94%) 

Example 79 

192 
finally liberated from the cartridge by elution with TFA(30 
ml). The eluate was concentrated in vacuo, and the residue 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVTFA 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% in 60 minutes. The title compound 
(6.1 mg, 22%) was isolated, and the product was analysed by 
PDMS. The m/z value for the protonated molecular ion was 
found to be 3751:!:3. The resulting molecular weight was 

Synthesis of Arg34,Lys26(N68-(~-alanyl(Na
hexadecanoyl))) GLP-1(7-37) 

10 thus 3750:!:3 AMU (theoretical value 3751 AMU). 

To a mixture of Arg34GLP-1(7-37)-OH (19.2 mg, 5.7 
,umol), EDPA (20.5 mg, 159 ,umol), NMP (2. 7 ml) and water 
(1.35 ml) was added a solution Pal-~-Ala-ONSu (7.2 mg, 17 15 

,umol), prepared as described in example 79, in NMP (181 
,ul). The reaction mixture was gently shaken for 5 min., and 
then allowed to s tand for an additional 90 min. at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (9.3 mg, 125 Jtmol) in water (93 1t1). 20 

The reaction mixture was purified by column chromatogra
phy using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitriVTFA system. The column was heated to 
65° C. and the acetonitril gradient was 0-100% in 60 
minutes. The title compound (11.6 mg, 55%) was isolated, 25 

and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 3694:!:3. The 
resulting molecular weight was thus 3693:1:3 AMU 

Example 82 

Synthesis of Ste-GABA-ONSu 

To a solution of Ste-ONSu (3 g, 7.9 mmol) in DMF (270 
ml) was added EDPA (1 g, 7.9 mmol) and a solution of 
y-aminobutyric acid (0.81 g, 7.9 mmol) in water ( 40 ml). The 
resulting suspension was stirred at ambient temperature for 
18 h, and then concentrated in vacuo to a final volume of 50 
ml. The resulting suspension was added to a 5% aqueous 
solution of citric acid (500 ml) whereby a precipitate is 
formed. The precipitate was collected and washed with 
water (50 ml), and dried in vacuo for 4 h to give the free acid 
intermediate (2.8 g, 97%). To a mixture of the free acid 
intermediate (2.6 g, 7 mmol), N-hydroxysuccinirnide (1.21 
g, 10 .5 mmol) and N-(3-dimethylaminopropyl)-N'-

(the.oretical value 3693 AMU). 

Example 80 

Synthesis of Pal-Glu(OBu')-ONSu 

To a solution of H-Glu(OH)-OBu' (2.7 g, 11.3 mmol) and 
Pal-ONSu (3.98 g, 11.3 mmol) in DMF (300 ml) was added 
EDPA (3.2 g, 24.8 mmol). The resulting mixture was stirred 

ethylcarbodiirnide hydrochloride (2.69 g, 14 mmol) in NMP 
(300 ml) was stirred for 70 h, and the solvent removed in 
vacuo to give a solid. The solid residue was dissolved in 

30 dicbloromethane (100 ml) and washed with brine (2x100 
ml). The organic phase was dried (MgSO4 ) and concentrated 
in vacuo to give a solid. The solid residue was recrystallised 
from n-heptane (75 ml) to give the title compound (2.2 g, 
67%) . 

35 

at ambient temperature for 18 h, and the solvent concen
trated in vacuo to give an oil. The oily residue was dissolved 

Example 83 

Synthesis of Pal-Isonip-ONSu 

To a suspension of 1-bexadecanoylbenzotriazole (3 g, 8.4 
mmol), prepared as described in the literature (Kreutzberger; 
van der Goot, Arch. Pharm., 307, 1974), in DMF (350 ml) 
were added EDPA (1.08 g, 8.4 mmol) and a solution of 
piperidine-4-carboxylic acid in water (20 ml). The resulting 
suspension was stirred at room temperature for 12d, and then 
concentrated in vacuo to an oil. The oily residue was added 
drop by drop to a 5% aqueous solution of citric acid (300 ml) 
whereby a precipitate was formed. The precipitate was 
collected and washed with water (50 ml), dried in vacuo for 

in DMF (60 ml) and the solution added drop by drop to a 40 
10% aqueous solution of citric acid (300 ml) whereby a 
precipitate was formed . The precipitate was collected, 
washed with cold water (25 ml), and dried in vacuo to give 
free acid intermediate (4.44 g, 89%). The free acid interme
diate (4 g, 9.1 mmol) was dissolved in DMF (50 ml) and 45 
N-hydroxysuccinimide (1.15 g, 10 mmol) and N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride 
(2.6 g, 13.6 mmol) were added. The resulting mixture was 
stirred at room temperature for 60 h, the solvent concen
trated in vacuo to give the crude title compound (8.2 g) . 50 2 h to give the free acid intermediate (3 g, 97%). To a 

solution of the free acid intermediate (2.8 g, 7.6 mmol), 
N-hydroxysuccinimide (1.31 g, 11.4 mmol) in DMF (250 
ml) was added N-(3 -dimethylaminopropyl)- N' 
ethylcarbodiimide hydrochloride (2.92 g, 15.2 mmol). The 

Example 81 

Synthesis of Arg34 ,Lys26(N'-(a-glutamyl(N°
hexadecanoyl))) GLP-1(7-37) 

To a mixture of Arg3 4GLP-1(7-37)-OH (25.6 mg, 7.6 
pmol), EDPA (27.4 mg, 212 ,umol), NMP (3.5 ml) and water 
(1.75 ml) was added a solution of Pal-Glu(OBu')-ONSu 
(12.2 mg, 22.7 ,,mo!), prepared a5 described in example 80, 

55 resulting mixture was stirred at ambient temperature for 18 
h, and the solvent removed in vacuo to give an oil. The oily 
residue was dissolved in dichloromethane (100 ml), washed 
with brine (50 ml), dried (MgSO4 ) and concentrated in 
vacuo to give the crude title compound (4.1 g, quant.). 

in NMP (305 ftl). The reaction mixture was gently shaken for 60 

5 min., and then allowed to stand for an additional 100 min. Example 84 

at room temperature. The reaction was quenched by the 
addition of a solution of glycine (12.5 mg, 168 µmol) in 
water (125 ;d). A 0.5% aqueous solution of ammonium 
acetate (72.5 ml) was added, and the resulting mixture eluted 
onto a Varian 5 g CS Mega Bond Elut®, the immobilised 
compound washed with 5% aqueous acetonitril (25 ml), and 

Synthesis of Arg34 ,Lys26(W-(piperidinyl-4-carbonyl 
(N-hexadecanoyl))) GLP-L(7-37) 

65 To a mixture of Arg34GLP-1(7-37)-OH (25 mg, 7.4 
pmol), EDPA (26.7 mg, 207 pmol), NMP (3.5 ml) and water 
(l.75 ml) was added a solution Pal-Isonip-ONSu (13.7 mg, 
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30 ,umol), prepared as described in example 83 in NMP (343 
1d). The reaction mixture was gently shaken for 5 min., and 
then allowed to stand for an additional 90 min. at room 
temperature. The reaction was quenched by the addition of 
a solution of glycine (12.2 mg, 163 µmo!) in water (122 ,ttl) . 
The reaction mixture was purified by column chromatogra
phy using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitriVTFA system. The column wa<; heated to 
65° C. and the acetonitril gradient was O-LOO% in 60 
minutes. The title compound (12 mg, 44%) was isolated, and 
the product was analysed by PDMS. The m/z value for the 
protonated molecular ion was found to be 3734:t3. The 
resulting molecular weight was thus 3733:t3 amu 
(theoretical value 3733 amu). 

Example 85 

Synthesis of Arg34 ,Lys26(N'-(y-glutamyl(N°
decanoyl))) GLP-1(7-37) 

To a mixture of Arg34GLP-1(7-37)-OH (25 mg, 7.4 
,umol), EDPA(26.7 mg, 207,umol), NMP (3.5 ml) and water 

194 
addition of a solution of glycine (9.7 mg, 129 Jtmol) in water 
(97 µl) . The solvent was removed in vacuo, and the residue 
was purified by column chromatography using a cyanopro
pyl column (Zorbax 300SB-CN) and a standard acetonitril/ 

s TFA system. The column was heated to 65° C. and the 
acetonitril gradient was 0-100% for 60 minutes. 

Coupling of a desired group A compri'>ing the 5- or 
6-membered ring system Y to the N-terminal end of the 
peptide may be performed using solid phase protein synthe-

10 sis techniques as explained above. 

15 

Example 87 

General Method B 

Synthesis of N«-alkanoyl-(L)-glutamic acid a -tert
butyl-y-(2,5-dioxopyrrolidin-1-yl) Diester 

A s~-pension of the alkanoic acid 2,5-dioxopyrrolidin-1-
yl ester (16.2 mmol), prepared as described under General 

20 method A, (L)-glutamic acid a-tert-butyl ester (3.28 g, 16.2 
mmol), DMF (268 ml) and EDPA (2.1 g, 16.2 mmol) was 
stirred for 64 h at room temperature. The reaction mixture 
was concentrated in vacuo and the residue was dissolved in 
ethyl acetate (50 ml). The resulting solution was washed 

25 with 5% aqueous citric acid (2x25 ml). The solvent was 
concentrated removed in vacuo and the residue dissolved in 
DMF (36 ml). The resulting solution was carefully added to 
a 10% aqueous solution of citric acid (357 ml) and extracted 
with ethyl acetate (200 ml) and dried (MgSO4) . The solvent 

(1. 75 ml) was added a solution of Cac-Glu(ONSu)-OBu' (10 
mg, 22.1,umol) in NMP (252 Jd). The reaction mixture was 
gently shaken for 5 min., and then allowed to stand for an 
additional 140 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (12.2 mg, 
162 ,umol) in water (122 1d). A 0.5% aqueous solution of 
ammonium acetate (73 ml) was added, and the resulting 
mixntre eluted onto a Varian 5 g C8 Mega Bond Ehli®, the 
immobili5ed compound washed with 5% aqueous acetonitril 
(25 ml), and finally liberated from the cartridge by elution 
with TFA(25 ml). The eluate was concentrated in vacuo, and 
the residue purified by column chromatography using a 
cyaoopropyl column (Zorbax 300SB-CN) and a standard 
acetonitril/TFA system. The column was heated to 65° C. 
and the acetonitril gradient was 0-100% in 60 minutes. The 
title compound (12.2 mg, 45%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3669.7:t3. The resulting 
molecular weight was thus 3668.7:t3 amu (theoretical value 40 

3667 amu). 

30 was concentrated removed in vacuo to give the crude 
glutamic diester intermediate. To a mixture of the crude 
diester, N-hydroxysuccinimide (1.85 g, 16.1 mmol) and 
anhydrous DMF (25 ml) was added a solution of DCC (3.32 
g, 16.1 mmol) in anhydrous dichloromethane (15 ml). T he 

35 resulting mixture was stirred at ambient temperature for 20 
h. The reaction mixture was filtered and the solvent was 
concentrated removed in vacuo. The residue was purified on 
a silica gel column (40-63 µM) and eluted with a mixture of 
dichloromethane and acetonitril (1: 1) to give the title com
pound. 

Synthesis of Lys(N'-(y-glutamyl(N"'-a lkanoyl))) 
peptide Example 86 

General Method A 

Synthesis of Alkanoic Acid 2,5-dioxopyrrolidin-1-yl 
Ester 

To a solution of the alkanoic acid (34.7 mmol) and 
N-hydroxysuccinimide ( 4 g, 34. 7 mmol) in anhydrous aceto
nitril (10 ml) was added a solution of DCC (7.15 g, 34.7 
mmol) in anhydrous dichloromethane (15 ml), and the 
resulting react ion mixture was stirred for 16 h at room 
temperature. The precipitated solid was filtered off and 
recrystallised from a mixture of n-heptane and 2-propanol. 
The precipitate was dried in vacuo for 16 h to give the title 
compound. 

Synthesis of Lys(W-alkanoyl)-peptide 

To a mixture of the peptide (5.9 J1mol), EDPA(21 mg, 164 
11mol), NMP (5 .8 ml) and water (2.9 ml) was added a 
solution of the alkanoic acid 2,5-dioxopyrrolidin-l-yl ester 
(37 µmo!), prepared as described above, in NMP (0.5 ml). 
The reaction mixture was gently shaken for 5 min at room 
temperature, and then allowed to stand for an additional 2 h 
at room temperature. The reaction was quenched by the 

45 To a mixture of the peptide ( 4.2 ,umol), EDPA (15.3 mg, 
119 .umol), NMP (2 ml) and water (I ml) was added a 
solution of N°-alkanoyl-(L)-glutamic acid a-tert-butyl-y-(2, 
5-dioxopyrrolidin-1-yl) diester (12.7 11mol), prepared as 
described above, in NMP (135 ml). The reaction mixture 

50 was gently shaken for 5 min at room temperature and then 
allowed to stand for an additional 2 h at room temperature. 
The reaction was quenched by the addition of a solution of 
glycine (7 mg, 93 ,umol) in water ( 698 µl) . A 0.5% aqueous 
solution of ammonium acetate (42 ml) was added, and the 

55 resulting mixnue was eluted onto a Varian 5 g C8 Mega 
Bond Elut® cartridge, the immobilised compound was 
washed with 5% aqueous acetonitril (25 ml) and finally 
liberated from the cartridge by elution with TFA (25 ml). 
The eluate was concentrated in vacuo, and the residue was 

60 purified by column chromatography using a cyaoopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVfFA 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0-100% for 60 minutes. 

Coupling of a desired group A comprising the 5- or 
65 6-membered ring system Y to the N-terminal end of the 

peptide may be performed using solid phase protein synthe
sis techniques as explained above. 
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Example 88 

Synthesis of N-terminal Modified Peptides 

196 
dissolved in DMF (36 ml) . The resulting solution was added 
drop wise to a 10% aqueous solution of citric acid (357 ml) 
and extracted with ethyl acetate (200 ml), and dried 
(MgS04) . The solvent was concentrated in vacuo to give the 

5 
crude glutamic acid intermediate. To a mixture of the crude 
glutamic acid intermediate, N-hydroxysuccinirnide (l.85 g, 
16.1 mmol) and DMF (25 ml) was added a solution of DCC 
(3.32 g, 16.l mmol) in dichloromethane (15 ml) . The 
resulting mixture was stirred at ambient temperature for 20 
h. The reaction mixture was filtered and the solvent con-

10 centrated in vacuo. The residue was purified on a silica gel 
column (40-63 pm), eluted with a mixture of dichlo
romethane and acetonitril (1:1) to give the title compound 
(0.63 g, 6% over all). 

Peptides were synthesised according to the Fmoc strategy 
on an Applied Biosystems 431A peptide synthesiser in 0.25 
mmol scale using the manufacturer supplied FastMoc UV 
protoco ls starting with a Fmoc-Gly-Wang resin 
(NovaBiochem). The protected amino acid derivatives used 
were commercially obtained Fmoc amino acids, and Adoc
Imidazolylpropionic acid. The derivatives used where side 
chain protection was needed were: Fmoc-Arg(Pmc) , Fmoc
Trp(Boc), Fmoc-Glu(OBut), Fmoc-Lys(Boc), Fmoc-Gln 
(Trt) , Fmoc-Tyr(But), Fmoc-Ser(But), Fmoc-Thr(But), 
Fmoc-His(T rt) and Fmoc-Asp(O But), and Adoc-
Imidazolylpropionic acid. 15 

Example 90 

Synthesis of Desamino-His 7,Arg34,Lys26(W-(y
glutamyl(N«-bexadecanoyl))) GLP-1(7-37) The peptides were cleaved from the resin and side chain 

deprotected in TFNphenoVthioanisole/water/ethanedithiol 
(83.25:6.25:4.25:4.25:2.00) for 180 min. The cleavage mix
ture was filtered and the filt rate was concentrated by a stream 
of nitrogen. The crude peptide was precipitated from this oil 
with diethyl ether and washed twice with diethyl ether. After 
drying the crude peptide was dissolved in 50% aqueous 
acetic acid and diluted to 10% acetic acid with water and 
purified by semipreparative HPLC on a 25 mmx250 mm 
column packed with 7 m ,u.C-18 silica. The column was 
eluted with a gradient of acetonitril against 0.05 M (NH4) 

2S0 4 , pH 2.5 at 10 ml/min. at 40° C. The peptide-containing 
fractions were collected, diluted with 3 volumes of water 
and applied to a Sep-Pak® C18 cartridge (Waters part. 
51910) which was equilibrated with 0.1 % TFA. The peptide 
was eluted from the Sep-Pak® cartridge with 70% 
acetonitrile/0.l % TFA, water and isolated from the eluate by 
lyopbilization after dilution with water. The final product 
obtained was characterised by amino acid analysis, analyti
cal RP-HPLC and by PDMS. Amino acid analysis and mass 
spectrometry agreed with the expected structure within the 
experimental error of the method (mass spectrometry +/- 2 
amu, amino acid analysis +/ - 10%, RP-HPLC showed a 
peptide purity >95%). 

To a mixture of desamino-His7,Arg34GLP-1(7-37)-0 H 
(20 mg, 5.9 pmol), EDPA (21.S mg, 166 ,umol), NMP (2.8 

20 ml) and water (1.4 ml) was added a solution Pal-Glu 
(ONSu)-OBu' (9.6 mg, 17.8 ,umol in NMP (240 ,ul). The 
reaction mixture was gently shaken for 5 min., and then 
allowed to stand for an additional 75 min. at room tempera
ture. The reaction was quenched by the addition of a solution 

25 of glycine (9.8 mg, 130 p:mol) in water (979 Jd) . A 0.5% 
aqueous solution of ammonium acetate (58 ml) was added, 
and the resulting mixture eluted onto a Varian 5 g CS Mega 
Bond Elut®, the immobilised compound washed with 5% 
aqueous acetonitril (25 ml), and finally liberated from the 
cartridge by elution with TFA (25 ml). The eluate was 

30 concentrated in vacuo, and the residue purified by column 
chromatography using a cyanopropyl column (Zorbax 
300SB-CN) and a standard acetonitril/TFA system. The 
column was heated to 65° C. and the acetonitril gradient was 
0- 100% in 60 minutes. The title compound (9.1 mg, 41%) 

35 was isolated, and the product was analysed by PDMS. The 
m/z value for the protonated molecular ion was found to be 
3739±3. The resulting molecular weight was thus 3738:!:3 
amu (theoretical value 3736 amu). 

40 
Example 91 

The RP-HPLC analysis was performed using UV detec
tion at 214 nm and a Vydac 218TPS4 4.6 mmx2SO mm, 5 pm 
C-18 silica column which was eluted at 1 ml/min. at 42° C. 
Two different elution conditions were used: a gradient of 
5- 60% acetonitrile/0.1 M ammonium sulfate, water pH 2.5; 45 

and a gradient of 5-60% acetonitrile, 0.1 % TFN0.I % TFA, 

Synthesis of Myr-GABA-ONSu 

To a solution of Myr-ONSu (4 g, 12.3 mmol) in DMF 
(350 ml) was added EDPA (1.58 g, 12.3 mmol) and 
y-aminobutyric acid (1.26 g, 12.3 mmol) . The resulting 
mixture was stirred at ambient temperature for 18 h. Water 
(SO ml) was added and the solution stirred for I h at room 

water. 

Example 89 

Synthesis of Cap-Glu(ONSu)-OBu' 

To a solution of octanoic acid (5 g, 34.7 mmol) and 
N-hydroxysuccinimide (4 g, 34. 7 mmol) in anhydrous aceto
nitril (10 ml) was added a solution of DCC (7.15 g, 34.7 
mmol) in anhydrous dichloromethane (IS ml), and the 
resulting reaction mixture stirred for 16 h at room tempera
ture. The precipitated solid was filtered off and recrystallised 
from a mixture of a-heptane ( 40 ml) and 2-propanol (2 ml). 
The precipitate was dried in a vacuum drying oven for 16 h 

temperature. The solvents were removed in vacuo to give a 
solid. The solid residue was dissolved in DMF (75 ml) and 
the solution added drop by drop to a 5% aqueous solution of 

50 citric acid (250 ml). The precipitate collected, washed with 
water (100 ml) and dried in vacuo to give the free acid 
intermediate (3.65 g, 95%). To a solution of the free acid 
intermediate (3 g, 9.6 mmol), N-hydroxysuccinimide (1.65 
g, 14.4 mmol) and N-(3-dimethylaminopropyl)-N'
ethylcarbodiimide hydrochloride (3.67 g, 19.1 mmol) in 

55 DMF (330 ml) was stirred for 18 hat room temperature, and 
the solvent removed in vacuo to give a solid. The solid 
residue was dissolved in dicbloromethane (100 ml) and 
washed with brine (100 ml) . The organic phase was dried 
(MgS04) and concentrated in vacuo to give a solid. The 

to give the intermediate Cap-ONSu. A suspension of the 
crude ester intermediate (3.9 g, 16.2 mmol), (L)-H-Glu 
(OH)-OBu' (3.28 g, 16.2 mmol), DMF (268 ml) and EDPA 
(2.1 g, 16.2 mmol) was stirred for 64 hat room temperature. 
The reaction mixture was concentrated in vacuo and the 
residue dissolved in ethyl acetate (50 ml) . The resulting 65 
solution was washed with 5% aqueous citric acid (2x25 ml). 
The solvent was concentrated in vacuo and the residue 

60 solid residue was recrystallised from a-heptane (75 ml) to 
give the title compound (2.8 g, 71 % ). 

Example 92 

Synthe.sis of De.samino-His 7,Arg34,Lys26(W-(y
aminobut yroyl(NY-hexadecanoy I))) GLP-1(7-37) 

To a mixture of desamino-His7,Arg34GLP-1(7-37)-0 H 
(20 mg, 8.9 11mol) , EDPA (21.5 mg, 166 ,umol), NlvlP (2.8 
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46.2 Jtmol), NMP (0.78 ml) and water (0.39 ml) was added 
a solution Pal-OABA-ONSu (2.2 mg, 5 µmol) in NMP (54 
pl). The reaction mixture was gently shaken for 5 min. , and 
then allowed to stand for an additional 80 min. at room 

ml) and water (1.4 ml) was added a solution Pal-GABA
ONSu (7 .8 mg, 17 .8 Jtmol) in NMP (181 µ1). The reaction 
mixture was gently shaken for 5 min., and then allowed to 
stand for an additional 90 min. at room temperature. The 
reaction was quenched by the addition of a solution of 
glycine (9.3 mg, 125 ,umol) in water (93 ttl) . The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitril/TFA system . The column was heated to 65° C. 
and the acetonitril gradient was 0-100% in 60 minutes. The 
title compound (11.6 mg, 55%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3692:t3. The resulting 
molecular weight was thus 369h3 amu (theoretical value 
3693 amu). 

s temperature. The reaction was quenched by the addition of 
a solution of glycine (2.7 mg, 36 ,,mo!) in water (27 pl). The 
reaction mixture was purified by column chromatography 
using a cyanopropyl column (Zorbax 300SB-CN) and a 
standard acetonitril/TFAsystem. The column was heated to 

10 65° C. and the acetonitril gradient was 0-100% in 60 
minutes. The title compound (1.9 mg, 31 %) was isolated, 
and the product was analysed by PDMS. The m/z value for 
the protonated molecular ion was found to be 3690:t3. The 
resulting molecular weight was thus 3689:t3 amu 

15 (theoretical value 3690 amu). 

Example 93 

Synthesis of Desamino-His7 ,Arg'4 ,Lys2 6(N"-(~
alanyl(NY-hexadecanoyl))) GLP-1(7-37) 

To a mixture of desamino-His7,Arg34GLP-1(7-37)-OH 20 

(25 mg, 7.4 Jtmol), EDPA (26.8 mg, 208 ,umol), NMP (3.5 
ml) and water (1.75 ml) was added a solution Pal-~-Ala
ONSu (9.4 mg, 22.2 Jtmol) in NMP (236 .ul). The reaction 
mixture was gently shaken for 5 min., and then allowed to 
stand for an additional 130 min. at room temperature. The 25 

reaction was quenched by the addition of a solution of 
glycine (12.2 mg, 163 pmol) in water (122 ttl). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitril/fFA system. The column was heated to 65° C. 30 

and the acetonitril gradient was 0-100% in 60 minutes. The 
title compound (13.4 mg, 49%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3681:!:3. The resulting 
molecular weight was thus 3680:t3 amu (theoretical value 35 

3678 amu). 

Example 94 

Synthesis of Ste-GABA-ONSu 

To a solution of Ste-ONSu (3 g, 7.9 mmol) in DMF (270 
ml) was added EDPA (1 g, 7.9 mmol) and a solution of 
y-aminobutyric acid (0.81 g, 7.9 mmol) in water(40 ml). The 
resulting suspension was stirred at ambient temperature for 

40 

18 h, and then concentrated in vacuo to a final volume of 50 45 
ml. The resulting suspension was added to a 5% aqueous 
solution of citric acid (500 ml) whereby a precipitate is 
formed. The precipitate was collected and washed with 
water (50 ml), and dried in vacuo for 4 h to give the free acid 
intermediate (2.8 g, 97%). To a mixture of the free acid 50 
intermediate (2.6 g, 7 mmol), N-hydroxysuccinimide (1.21 
g, 10.5 mmol) and N-(3-dimethylaminopropyl)-N'
ethylcarbodiimide hydrochloride (2.69 g, 14 mmol) in NMP 
(300 ml) was stirred for 70 h, and the solvent removed in 
vacuo to give a solid. The solid residue was dissolved in 55 
dichloromethane (100 ml) and washed with brine (2x100 
ml). The organic phase was dried (MgSO4 ) and concentrated 

Example 96 

Synthesis of Arg34,Ala8(N"-(imidazol-4-ylacetyl), 
Lysz6(N'-( y-aminobutyroyl(NY-hexadecanoy 1) )) 

GLP-1(8-37) 

To a mixture of Arg3 4,Ala8(Na-(imidazol-4-ylacetyl) 
GLP-1(8-37)-OH (5.3 mg, 1.6 pmol), EDPA (5.7 mg, 43.9 
,umol), NMP (0.74 ml) and water (0.37 ml) was added a 
solution Pal-GABA-ONSu (2 mg, 4.7 /tmol) in NMP (52pl) . 
The reaction mixture was gently shaken for 5 min., and then 
allowed to stand for an additional 80 min. at room tempera
ture. The reaction was quenched by the addition of a solution 
of glycine (2.6 mg, 34 pmol) in water (26 ;d). The reaction 
mixture was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitril/TFA system. The column was heated to 65° C. 
and the acetonitril gradient was 0-100% in 60 minutes. The 
title compound (2.2 mg, 38%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 
molecular ion was found to be 3676:t3. The resulting 
molecular weight was thus be 3675:t3 amu (theoretical value 
3678 amu). 

Example 97 

Syntbe.sis of Desamino-His 7,Arg34,Lys26(N"-(y
aminobutyroyl(NY-tetradecanoyl))) GLP-1(7-37) 

To a mixture of de.samino-His 7,Arg34GLP-1(7-37)-OH 
(25 mg, 7.4 pmol), EDPA (26.9 mg, 208 pmol), NMP (3.5 
ml) and water (1.75 ml) was added a solution Myr-GABA
ONSu (9.1 mg, 22.2 ,umol), prepared as described in 
example 91, in NMP (228 pl). The reaction mixture was 
gently shaken for 5 min., and then allowed to stand for an 
additional 90 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (12.2 mg, 
163 .umol) in water (122 pl). The reaction mixture was 
purified by column chromatography using a cyanopropyl 
column (Zorbax 300SB-CN) and a standard acetonitriVfFA 
system. The column was heated to 65° C. and the acetonitril 
gradient was 0- 100% in 60 minutes. The title compound 
(10.5 mg, 39%) was isolated, and the product was analysed 
by PDMS. The m/z value for the protonated molecular ion 
was found to be 3667:t3. The resulting molecular weight 

in vacuo to give a solid. The solid residue was recrystallised 
from n-heptane (75 ml) to give the title compound (2.2 g, 
67%). 60 was thus 3664:t3 amu (theoretical value 3662 amu). 

Example 95 

Synthesis of Arg34,Ala8(N"-(imidazol-4-ylprop-2-
enoyl),Lys26(N"-(y-aminobutyroyl(N'1-

bexadecanoyl))) GLP-1(8-37) 

To a mixture of Arg34 ,Ala8(N°-(imidazol-4-ylprop-2-
enoyl) GLP-1(8-37)-OH (5.6 mg, 1.7 µmol), EDPA (6 mg, 

65 

Example 98 

Synthesis of Desamino-His 7,Arg3 4,Lys26(N"-(y
aminobutyroyl(NY-octadecanoyl))) GLP-1(7-37) 

To a mixture of desamino-His7,Arg3 4GLP-1(7-37)-OH 
(25 mg, 7.4 ;1mol), EDPA (26.8 mg, 207 ;1mol), NlvlP (3.5 
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N-hydroxysuccinimide (1.85 g, 16.1 mmol) and anhydrous 
DMF (25 ml) was added a solution of DCC (3.32 g, 16.1 
mmol) in anhydrous dicbloromethane (15 ml). The resulting 
mixture was stirred at ambient temperature for 20 h. The 

ml) and water (1.75 ml) was added a solution Ste-GABA
ONSu (10.4 mg, 22.2 µmo!), prepared as described in 
example 94, in NMP (259 ,ul) . The reaction mixture was 
gently shaken for 5 min., and then allowed to stand for an 
additional 170 min. at room temperature. The reaction was 
quenched by the addition of a solution of glycine (12.2 mg, 
163 pmol) in water (122µ1) and the reaction mixture purified 

s reaction mixture was filtered and the solvent was removed in 
vacuo. The residue was purified on a silica gel column 
(40-63 µm) and eluted with a mixture of dicbloromethane 
and acetonitril (1:1) to give the title compound. by column chromatography using a cyanopropyl column 

(Zorbax 300SB-CN) and a standard acetonitril/fFA system. 
The column was heated to 65° C. and the acetonitril gradient 10 
was 0-100% in 60 minutes. The title compound (7 mg, 25%) 
was isolated, and the product was analysed by PDMS. The 
m/z value for the protonated molecular ion was found to be 
3719:1:3. The resulting molecular weight was thus 3718:!:3 
amu (theoretical value 3720 amu). 

Synthesis of Lys(W-(y-glutamyl(N"'-alkanoyl))) 
peptide 

Example 99 

General Method A 

To a mixture of the desired parent peptide (4.2 }@ol), 
EDPA (15.3 mg, 119 ,umol), NMP (2 ml) and water (1 ml) 
was added a solution of N"'-alkanoyl-(L)-glutamic acid 

15 a-tert-butyl-y-(2,5-dioxopyrrolidin-1-yl) diester (12.7 
,umol), prepared as described above, in NMP (135 ml). The 
reaction mixture was gently shaken for 5 min at room 
temperature and then allowed to stand for an additional 2 h 
at room temperature. The reaction was quenched by the 

20 addition of a solution of glycine (7 mg, 93 ,umol) in water 
(698 ,ul). A 0.5% aqueous solution of ammonium acetate ( 42 
ml) was added, and the resulting mixture was eluted onto a 
Varian 5 g C8 Mega Bond Elut® cartridge, the immobilised 
compound was washed with 5% aqueous acetonitril (25 ml) 

Synthesis of Alkanoic Acid 2,5-dioxopyrrolidin-1-yl 
Ester 

To a solution of the alkanoic acid (34.7 mmol) and 
N-hydroxysuccinimide ( 4 g, 34. 7 mmol) in anhydrous aceto
nitril (10 ml) was added a solution of DCC (7.15 g, 34.7 
mmol) in anhydrous dichloromethane (15 ml), and the 
resulting reaction mixture was stirred for 16 h at room 
temperature. The precipitated solid was filtered off and 
recrystallised from a mixture of n-heptane and 2-propanol. 
The precipitate was dried in vacuo for 16 h to give the title 
compound. 

25 and finally liberated from the cartridge by elution with TFA 
(25 ml). The eluate was concentrated in vacuo, and the 
residue was purified by column chromatography using a 
cyanopropyl column (Zorbax 300SB-CN) and a standard 
acetonitril!TFA system. The column was heated to 65° C. 

30 and the acetonitril gradient i5 0-100% for 60 minutes. 

Synthesis of Lys(W-alkanoyl)-peptide 

To a mixture of the desired parent peptide (5.9 pmol), 35 
EDPA (21 mg, 164 pmol), NMP (5.8 ml) and water (2.9 ml) 
was added a solution of the a!kanoic acid 2,5-
dioxopyrrolidin-1-yl ester (37 µmo!), prepared as described 
above, in NMP (0.5 ml) . The reaction mixture was gently 
shaken for 5 min at room temperature, and then allowed to 40 
stand for an additional 2 hat room temperature. The reaction 
was quenched by the addition of a solution of glycine (9.7 
mg, 129 ,,mol) in water (97 pl). The solvent was removed in 
vacuo, and the residue was purified by column chromatog
raphy using a cyanopropyl column (Zorbax 300SB-CN) and 45 
a standard acetonitriVTFA system. The column was heated 
to 65° C. and the acetonitril gradient is 0-100% for 60 
minutes. 

General Method B 

Synthesis of N«-alkanoyl-(L)-glutamic Acid c::t-tert
butyl-y-(2,5-dioxopyrrolidin-1-y 1) Diester 

A suspension of the alkanoic acid 2,5-dioxopyrrolidin-1-

50 

Example 100 

Syntbesi5 of Arg34,Lys2 6{W-(y-glutamyl(N"'
tetradecanoyl))) GLP-1(9-37) 

To a mixture of Arg34GLP-1(9-37)-OH (22.4 mg, 7.1 
µmol), EDPA (25.5 mg, 197 µmol), NMP (3.14 ml) and 
water (1.57 ml) was added a solution of Myr-Glu(ONSu)
OBu' (10.8 mg, 21.2 ,umol) in NMP (270 p l) . The reaction 
mixture was geotly shaken for 5 min., and then allowed to 
stand for an additional 2 h at room temperature. The reaction 
was quenched by the addition of a solution of glycine (11.6 
mg, 155 ,umol) in water (116 ,ti). A 0.5% aqueotLs solution 
of ammonium acetate (67 ml) was added, and the resulting 
mixture eluted onto a Varian 5 g CS Mega Bond Elut®, the 
immobilised compound washed with 5% aqueous acetonitril 
(25 ml), and finally liberated from the cartridge by elution 
with TFA(25 ml). The eluate was concentrated in vacuo, and 
the residue purified by column chromatography using a 
cyanopropyl column (Zorbax 300S8-CN) and a standard 
acetonitril!TFA system. The column was heated to 65° C. 
and the acetonitril gradient was 0-100% in 60 minutes. The 
title compound (2.3 mg, 9.2%) was isolated, and the product 
was analysed by PDMS. The m/z value for the protonated 

55 molecular ion was found to be 3S16.0:!:3. The resulting 
molecular weight was thus 3515.0:!:3 amu (theoretical value 
351S amu). 

yl ester (16.2 mmol), prepared as described under General 
method A, (L)-glutamic acid a-tert-butyl ester (3.28 g, 16.2 
mmol) , DMF (268 ml) and EDPA (2.1 g, 16.2 mmol) was 
stirred for 64 h at room temperature. The reaction mixture 
was concentrated in vacuo and the residue was dissolved in 
ethyl acetate (50 ml). The resulting solution was washed 60 

with 5% aqueous citric acid (2x25 ml). The solvent was 
removed in vacuo and the residue dissolved in DMF (36 ml). 
The resulting solution was carefully added to a 10% aqueous 
solution of citric acid (357 ml) and extracted with ethyl 
acetate (200 ml) and dried (MgSO4) . The solvent was 65 
removed in vacuo to give the crude glutamic diester inter
mediate . To a mixture of the crude diester, 

Example 101 

In this example and examples 102 and 103, 
the phrase "8 mM phosphate buffer of pH 7.4" means 4 

mM NaH2 PO., 2H2O and 4 mM Na2HPO4 , 2H2O pH 
adjusted to 7.4 (using Sodium Hydroxide and/or 
Hydrochloric acid). 

the term "Compound 1" means Arg34,Lys26(N•-(Y-Glu 
(N"'-tetradecanoyl))) GLP-1(7-37). 
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the term "Compound 2" means Arg3 4,Lys26(N•-(Y-Glu 
(N"'-hexadecanoyl))) GLP-1(7-37) . 

the term "Compound 3" means Arg26•
34,Lys36(W-(Y-Glu 

(N°-hexadecanoyl))) GLP-1(7-36) . 
the term ''Compound 4" meansArg2 6,Lys34(W(Y-Glu(Na- 5 

hexadecanoyl))) GLP-1(7-37). 
the term "Compound 5" means Gly8 ,Glu37,Arg26

,
3 4 ,Lys38 

(W-(Y-Glu(N«-bexadecanoyl))) GLP-1(7-38). 

General Example 101 

Compound 2- 7.5 mg/ml 
Mannitol 34-50 mg/ml 
Phenol 5-7.5 mg/ml 
8 mM phosphate buffer of pH 7.4 

15 

Mannitol and phenol were dissolved in the phosphate 
buffer preadjusted to pH 7.4. The compound was then 

20 
dissolved under slow stirring. The pH was adjusted to 7.4 
using sodium hydroxide and/or hydrochloric acid. Finally, 
the formulation was sterilised by filtration through an appro
priate filter. 

The following specific formulations were produced using 
25 

this procedure: 

Examelc 101-A 
30 

Compound l 2.0 mg/ml 
Mannitol 38 mg/ml 
Phenol 5 mg/ml 
8 mM phosphate ad 100 ml 
buffer of pH 7.4 
Examele 101-B 35 

Compound l 5 mg/ml 
Mannitol 36.9 mg/ml 
Phenol 5 mg/ml 
8 mM phosphate ad 100 ml 
bu ffer of pH 7.4 
Example 101-C 40 

Compound 1 7.5 mg/ml 
Mannitol 34 mg/ml 
Phenol 7.5 mg/ml 

ad 100 ml 

8 mM phosphate 
buffer of pH 7.4 
Example 101-H 

Compound 3 
Mannitol 
Phenol 
8 mM phosphate 
buffer of pH 7.4 
Example 101-1 

Compound 3 
Mannitol 
Phenol 
8 mm phosphate 
buffer of pH 7.4 
Example 101-J 

Compound 4 
Mannitol 
Phenol 
8 mM phosphate 
buffer of pH 7.4 
Example 101-K 

Compound 4 
Mannitol 
Phenol 
S mM phosphate 
buffer of pH 7.4 
Example 101-L 

Compound 4 
Mannilol 
Phenol 
8 mM phosphate 
buffer of pH 7.4 
Example 102 

Compound 
Mannitol 
Benzyl Alcohol 

202 

-continued 

8 mM phosphate bulfer of pH 7.4 

ad 100 ml 

5 mg/ml 
36.9 mg/ml 

5 mg/ml 
ad 100 ml 

7.5 mg/ml 
34 mg/ml 

7.5 mg/ml 
ad 100 ml 

2.0 mg/ml 
38 mg/ml 
5 mg/ml 

ad 100 ml 

5 mg/ml 
36.9 mg/ml 

5 mg/ml 
ad 100 ml 

7.5 mg/ml 
34 mg/ml 

7.5 mg/ml 
ad 100 ml 

2- 7.5 mg/ml 
19- 25 mg/ml 
14- 18 mg/ml 

Mannitol and beozyl alcohol were dissolved in the phos
phate buffer preadjusted to pH 7.4. The compound was then 
dissolved under slow stirring. The pH was adjusted to 7.4 
using sodium hydroxide and/or hydrochloric acid. Finally, 8 mM phosp hate 

buffer of pH 7.4 
Example 101-D 

45 the formulation was sterilised by filtratioo through an appro
priate filter. 

Compound 2 2.0 mg/ml 
Mannitol 38 mg/ml 
Phenol 5 mg/ml 
8 mM phosphate ad 100 ml 
buffer of pH 7.4 
Examelc 101-E 

Compound 2 5 mg/ml 
M:mnitol 36.9 mg/ml 
Phenol 5 mg/ml 
8 mM phosphate ad 100 ml 
buffer of pH 7.4 
Examele 101-F 

Compound 2 7.5 mg/ml 
Mannitol 34 mg/ml 
Phenol 7.5 mg/ml 
8 mm phosphate ad JOO ml 
bu ffer of pH 7.4 
Example 101-G 

Compound 3 2.0 mg/ml 
Mannitol 38 mg/ml 
Phenol 5 mg/ml 

50 

55 

60 

65 

The following specific formulat ions were produced using 
this procedure: 

Example 102-A 

Compound 1 
Manni1ol 
Benzyl alcohol 
8 mM phosphate 
buffer of pH 7.4 
Example 102-8 

Compound 1 
Mannitol 
Benzyl alcohol 
8 mM phosphate 
buffer of pH 7.4 
Example 102-C 

Compound 2 
Mannitol 

2.0 mg/ml 
25 mg/ml 
14 mg/ml 

ad 100 ml 

7.5 mg/ml 
19 mg/ml 
18 mg/ml 

ad 100 ml 

2.0 mg/ml 
25 mg/ml 
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Benzyl alcohol 
8 mM phosphate 
buffer of pH 7.4 
Example 102-D 

Compound 2 
Mannitol 
Benzyl alcohol 
8 mM phosphate 
bu ffer of pH 7.4 
Example 102-E 

Compound 3 
Mannitol 
Benzyl alcohol 
8 mM phosphate 
bu ffer of pH 7.4 
Example 102-F 

Compound 3 
Man.n.iLOI 
Benzyl alcohol 
8 mM phosphate 
buffer of pH 7.4 
Example 102-G 

Compound 5 
Man.n.iLOI 
Benzyl alcohol 
8 mM phosphate 
buffer of pH 7.4 
Example 102-H 

Compound 5 
Mannitol 
Benzyl alcohol 
8 mM phosphate 
bu ffer of pH 7.4 
Example 103 

203 

-continued 

14 lllg/llll 
ad JOO ml 

7.5 lllg/ml 
19 mg/ml 
18 lllg/llll 

ad JOO ml 

2.0 mg/ml 
25 mg/ml 
14 mg/ml 

ad 100 ml 

7.5 mg/ml 
19 mg/ml 
18 mg/ml 

ad 100 ml 

2.0 mg/ml 
25 mg/ml 
14 lllg/llll 

ad JOO 1111 

7.5 mg/ml 
19 lllg/1111 
18 111gf111I 

ad JOO ml 

Compound 2- 7.5 mg/ml 
Mannitol 42-44 lllg/1111 
Metacresol 2.5-4.0 mg/ml 
8 mM phosphate buffer of pH 7.4 

Mannitol and metacresol were dissolved in the phosphate 
buffer preadjusted to pH 7.4. The compound was then 
dissolved under slow stirring. The pH was adjusted to 7.4 
using sodium hydroxide and/or hydrochloric acid. Finally, 

5 

15 

20 

25 

30 

35 

8 mM phosphate 
buffer o f pH 7.4 
Example 103-D 

Compound 2 
Mannitol 
Metacresol 
8 mM phosphate 
buffer o f pH 7.4 
Example 103-E 

Compound 3 
Mannitol 
Metacresol 
8 mM phosphate 
buffer o f pH 7.4 
Example 103-F 

Compound 3 
Mannitol 
Metacresol 
8 mM phosphate 
buffer of pH 7.4 
Example 103-G 

Co111pou11d 5 
Mannitol 
Metacresol 
8 mM phosphate 
buffer of pH 7.4 
Example 103·H 

Co111pou11d 5 
Mannitol 
Metacreso l 
8 mM phosphate 
buffer of pH 7.4 

204 

-continued 

Example 104 

ad 100 ml 

7.5 mg/ml 
42 mg/ml 

4 mg/ml 
ad 100 ml 

2.0 mg/ml 
44 mg/ml 

2.5 mg/ml 
ad 100 ml 

7.5 mg/ml 
42 mg/ml 

4 mg/ml 
ad 100 ml 

2.0 mg/1111 
44 mg/ml 

2.5 mg/ml 
ad 100 ml 

7.5 mg/ml 
42 mg/ml 

4 mg/1111 
ad 100 ml 

Circular Dichroi5m (CD) at 222 nm as a function of 
peptide concentratioo for peptides dissolved in 10 mM tris 
buffer, pH 8, and 23° C. was measured for native GLP-1(7-
37) and the following eight GLP-1 derivatives of the present 

40 invention: 
(a) Example 37 
(b) Example SO 
(c) Example 63 

the formulation was sterilised by filtration through an appro- 45 

priate filter. 

(d) Example 51 
(e) Example 55 
(t) Example 61 
(g) Example 68 
(h) Example 64 

The following specific formulations were produced using 
this: 

Example 103-A 

Compound l 
M:mnitol 
Metacresol 
8 mM phosphate 
buffer of pH 7.4 
Example 103· B 

Compound l 
Mannitol 
Metacresol 
8 mM phosphate 
buffer of pH 7.4 
Example 103-C 

Compound 2 
Mannitol 
Metacresol 

2.0 mg/ml 
44 lllg/ml 
2.5 mg/ml 

ad 100 ml 

7.5 lllg/ml 
42 mg/ml 

4 mg/ml 
ad JOO llll 

2.0 mg/ml 
44 mg/ml 
2.5 mg/ml 

50 The results are shown in FIG. 1. Note that the CD signal 
is proportional to the average content of a-helix in the 
peptides, i.e., a CD value of -1 corresponds to 10% a-helix 
content under these cooditions. The figure shows that, as the 
concentration of native GLP-1(7-37) is raised between 25 

55 and 1000 JtM , the content of a-helix increases from about 
15% to about 30-35% in parallel with the formation of 
higher oligomers. In contrast with this concentrat ion depen
dent behaviour, the figure shows that the helix content 
remains high and essentially independent of the concentra-

60 tion in the 1- 200 ttM range for the GLP-1 derivatives of the 
present invention forming partially structured micelle-lik.e 
aggregates under the same conditioos. 

65 

Example 105 

Equilibrium Solubility 

For pH-solubility profiles, solutions containing the pep
tide and additives (surfactant and, where indicated, other 
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excipients) at the appropriate concentrations were prepared 
at pH 9-10. The solutions were filtered, samples were 
withdrawn, and the pH was adjusted to the desired value in 
the range of 3-8. The samples were left for 24 hours at 23° 
C. to attain solubility equilibrium. After centrifugation (20, s 
000 g for 20 minutes, 23° C.) of each sample, the pH was 
measured, and the solubility was determined from measure
ment of the absorbance at 276 nm of the supernatant. 
Long Term Physical Stability 

acylated GLP-1(7-37) analogue were dissolved at twice 10 
the desired final concentration and incubated briefly ( <10 
minutes) at pH 11.5, 23° C. before filtration and mixing with 
an equal volume of a filtered solution containing all the 
excipients in t,,vice the desired final concentration. The pH 
was then measured and adjusted as needed. llJe solution was 15 
transferred lo pen-fill cartridges containing a small glass ball 
(to allow visual determination of changes in solution 

<160> NUMBER OF SEQ ID NOS : 96 

<210> SEQ ID NO 1 
<21 1> LENGTH: 31 
<212> TYPE : PRT 

SEQUENCE LISTING 

<213> ORGAN ISM : Artificial Sequenc e 
<220> FEATURE : 
<223> OTHER INFORMATION : deriva t ives of human GLP- 1 

<400> SEQUENCE : 1 

206 
viscosity). The containers were sealed and incubated at the 
desired temperature between 4° C. and 37° C. At appropriate 
time intervals, the samples were gently turned and visually 
examined using a light box. When physical changes were 
apparent (precipitation, crystallization or gelation), the 
sample was centrifuged and the absorbance was measured in 
the supernatant to determine whether the component coming 
out of solution was the peptide or not. 

Equilibrium solubility was determined as a function of pH 
for 1 mg/ml solutions of the acylated GLP-1(7-37) analogue 
W -hexadecanoyl-y-glutamyl-Lys26,Art34GLP-1(7-37) in 
the absence of additives and in the presence of increasing 
amounts of the surfactant LPCL (lauroyl lysophosphatidyl 
choline). The results show that 1 mM and 2 mM LPCL 
enhance solubility relative to the reference composition, 
while full solubility is obtained in the presence of 5 mM 
LPCL. 

His Ala Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Arg Gl u Phe Ile Ala Trp Leu Val Lys Gl y Arg Gly 
20 25 30 

<210> SEQ ID NO 2 
<21 1> LENGTH: 31 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATU RE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE : 2 

His Ala Glu Gly Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val /U:g Gly Arg Gly 
20 25 30 

<210> SEQ ID NO 3 
<211> LENGTH : 31 
<212> TYPE: PRT 
<213> ORGANISM: Artificia l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 3 

His Al a Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
l 5 10 15 

Gln Al a Ala Lys Glu Phe I le Ala Trp Leu Val Lys Gl y Lys Gly 
20 25 30 

<210> SEQ ID NO 4 
<21 1> LENGTH: 31 
<212> TYPE: PRT 
<2 13> ORGAN ISM : Artificial Sequence 
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- continued 

<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 4 

His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Lys Gl y 
20 25 30 

<210> SEQ ID NO 5 
<2 11> LENGTH: 32 
<212> TYPE: PRT 
<213> ORGANISM: Art ificial Sequ ence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON : mutagen 

<400> SEQUENCE : S 

His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 S 10 15 

Gln Ala Al a Arg Glu Phe I l e Ala Trp Leu Val Arg Gly Lys Gly Arg 
20 25 30 

<2 10> SEQ ID NO 6 
<211> LENGTH : 33 
<212> TYPE: PRT 
<2 13> ORGANI SM: Artificia l Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 6 

His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Arg Glu Phe I le Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Lys 

<210> SEQ ID NO 7 
<2 11> LENGTH: 34 
<212> TYPE: PRT 
<213> ORGANISM: Art ificial Sequ ence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE: 7 

His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Al a Arg Gl u Phe Ile Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Arg Lys 

<210> SEQ ID NO 8 
<2 11> LENGTH: 31 
<212> TYPE: PRT 
<213> ORGAN I SM: Art ificial sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 8 

His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Lys Gly Lys Gl y 
20 25 30 

208 

FRESENIUS EXHIBIT 1020 
Page 107 of 129



US 6,458,924 B2 
209 
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<210> SEQ ID NO 9 
<2 11> LENGTH: 31 
<212> TYPE: PRT 
<213> ORGANI SM: Artifici a l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 9 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Arg Gly Lye Gly 
20 25 30 

<210> SEQ IO NO 10 
<2 11> LENGTH: 33 
<2 12> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENC.E: 10 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gl n Ala Ala Arg Gl u Phe I l e Al a Trp Leu Va l Ly s Gly Ar g Gl y Arg 
20 25 30 

Lys 

<210> SEQ ID NO 11 
<211> LENGTH: 34 
<2 12> TYPE : PRT 
<213> ORGANI SM: Artifici a l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 11 

Hie Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Arg Lys 

<210> SEQ IO NO 12 
<211> LENGTH: 33 
<212> TYPE : PRT 
<213> ORGANI SM: Art i fici a l Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 12 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Ty r Leu Glu Gly 
1 5 10 15 

Gln Ala Al a Arg Glu Phe I le Ala Trp Leu Val Arg Gly Ly s Gly Arg 
20 25 30 

Lys 

<2 10> SEQ ID NO 13 
<211> LENGTH : 34 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ifici a l Sequ ence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 13 

210 
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His Ald Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Lys Gl y Arg 
20 25 30 

Arg Lys 

<2 10> SEQ IO NO 14 
<2 11> LENGTH: 31 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mut agen 

<4 00> SEQUENCE : 14 

Hie Gly Cl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Cl y 
1 5 10 15 

Gln Ala Ala Arg Glu Phe I le Ala Trp Leu Val Lys Gly Arg Gly 
20 25 30 

<210> SEQ IO NO 15 
<2 11> LENGTH: 31 
<2 12> TYPE : PRT 
<213> ORGANI SM : Artificial S equence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 15 

His Gl y Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
l 5 10 15 

Gl n Ala Ala Lys Glu Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y 
20 25 30 

<210> SEQ ID NO 16 
<211> LENGTH : 31 
<212> TYPE: PRT 
<213> ORGANI SM: Artificial Sequenc e 
<220> FEATURE : 
<223> OTHER I NFORMATION : mut agen 

<400> SEQUENCE: 16 

His Gly Clu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Cly 
1 5 10 15 

Gln Ala Al a Ly& Glu Phe I l e Ala Trp Leu Val Ly& Gly Ly& Gly 
20 25 30 

<2 10> SEQ IO NO 17 
<211> LENGTH : 31 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: mutagen 

<400> SEQUENCE: 17 

His Gl y Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gl n Ald Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Lys Gl y 
20 25 30 

<210> SEQ IO NO 18 
<211> LENGTH: 33 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequenc e 
<220> FEATURE : 

212 
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<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 18 

US 6,458,924 B2 

-continued 

His Gl y Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
l 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
20 25 30 

<2 10> SEQ IO NO 19 
<211> LENGTH: 34 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mut agen 

<4 00> SEQUENCE : 19 

Hia Gly Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Le u Glu Gl y 
1 5 10 15 

Gl n Ala Al a Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
20 25 30 

Arg Lys 

<2 10> SEQ IO NO 20 
<2 11> LENGTH : 31 
<2 12> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 20 

His Gly Gl u Gly Th r Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 S 10 15 

Gln Ala Ala Arg Glu Phe I le Ala Trp Leu Val Lys Gly Lys Gly 
20 25 30 

<210> SEQ IO NO 21 
<211> LENGTH : 31 
<2 12> TYPE: PRT 
<213> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mu tagen 

<400> SEQUENCE: 21 

His Gly Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
5 10 15 

Gln Ala Al a Lys Glu Phe I l e Ala Trp Leu Val Arg Gly Lys Gly 
20 25 30 

<210> SEQ IO NO 22 
<211> LENGTH: 33 
<212> TYPE: PRT 
<213> ORGANI SM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON : mutagen 

<400> SEQUENCE: 22 

His Gl y Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gl y 
1 5 10 15 

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Arg 
20 25 30 

Lys 

214 
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<210> SEQ ID NO 23 
<211> LENGTH: 34 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 23 

His Gly Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gl n Ala Ala Lys Glu Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
2 0 25 30 

Arg Lys 

<210> SEQ IO NO 24 
<211> LENGTH : 33 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION: mutagen 

<4 00> SEQUENC.E : 2 4 

His Gl y Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Lys Gl y Arg 
20 25 30 

Lys 

<210> SEQ ID NO 25 
<211> LENGTH: 34 
<212> TYPE: PRT 
<213> ORGANI SM : Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 25 

His Gly Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Ala Arg Glu Phe I le Ala Trp Leu Val Arg Gly Lya Gly Arg 
20 25 30 

Arg Lys 

<210> SEQ ID NO 26 
<211> LENGTH : 32 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE: 26 

His Ala Gl u Gly Thr Phe Thr Ser As p Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Al a Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Gly Lys 
20 25 30 

<210> SEQ ID NO 27 
<211> LENGTH: 33 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ificial Sequ ence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

216 
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<400> SEQUENCE: 27 

His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Se r Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Va l Arg Gly Arg Gl y Arg 
20 25 30 

Lys 

<2 10> SEQ I D NO 28 
<2 11> LENGTH: 34 
<2 12> TYPE : PRT 
<213> ORGAN I SM: Art ifici a l sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON : mut agen 

<400> SEQUENCE: 28 

His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Al a Arg Gl u Phe I l e Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Ar g Lys 

<210> SEQ ID NO 29 
<211> LENGTH: 35 
<2 12> TYPE : PRT 
<213> ORGANI SM: Artifici a l S equence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 29 

His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gl y 
1 5 10 15 

Gl n Ala Ala Arg Gl u Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
20 25 30 

Ar g Glu Lya 
35 

<2 10> SEQ ID NO 30 
<2 11> LENGTH: 36 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequ ence 
<220> FEATURE: 
<223> OTHER I NFORMAT ION: mut a gen 

<400> SEQUENC.E: 30 

Hi& Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gl n Ala Ala Arg Gl u Phe I l e Al a Trp Leu Va l Arg Gl y Arg Gl y Arg 
20 25 30 

Arg Gl u Ph e Ly s 
35 

<210> SEQ ID NO 
<2 11> LENGTH : 37 
<212> TYPE: PRT 

31 

<213> ORGANI SM: Artifici a l 
<220> FEATURE : 
<223> OTHER INFORMATION : 

<400> SEQUENCE: 31 

Sequence 

mutagen 

His Ala Glu Gl y Thr Phe Thr Ser As p Va l Ser Ser Tyr Leu Gl u Gl y 
1 5 10 15 

218 
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Gl n Ala Al a Arg Gl u Ph e I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
2 0 25 30 

Ar g Gl u Ph e Pro Ly s 
35 

<210> SEQ ID NO 32 
<211> LENGTH: 38 
<212> TYPE: PRT 
<213> ORGANISM: Art ificial 
<220> FEATURE : 
<2 23> OTHER INFORMATION : 

<400> SEQUENCE : 32 

Sequence 

mut agen 

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Cly 
1 5 10 15 

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Arg Glu Phe Pro Glu Lys 
35 

<210> SEQ IO NO 33 
<211> LENGTH : 39 
<212> TYPE : PRT 
<213> ORGANI SM: Artific i a l S equence 
<220> FEATURE: 
<223> OTHER INFORMATI ON : mutagen 

<400> SEQUENCE: 33 

His Ala Gl u Gl y Thr Ph e Thr Ser Asp Va l Se r Ser Tyr Le u Gl u Gl y 
1 5 10 15 

Gl n Ala Ala Arg Gl u Phe I l e Al a Trp Leu Val Arg Gl y Arg Gl y Arg 
20 25 30 

Arg Gl u Ph e Pro Gl u Glu Ly s 
35 

<210> SEQ ID NO 34 
<2 11> LENGTH: 38 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<2 20> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENC.E: 34 

Hi& A&p Glu Phe Glu Arg Hi& Ala Gl u Gly Thr Phe Thr Ser A&p Val 
1 5 10 15 

Ser Ser Tyr Leu Glu Gly Gln Ala Al a Arg Glu Phe Ile Al a Trp Leu 
20 25 30 

Val Arg Gl y Arg Gly Lys 
35 

<210> SEQ ID NO 35 
<211> LENGTH : 39 
<212> TYPE: PRT 
<213> ORGAN I SM: Art ifici a l 
<220> FEATURE : 
<223> OTHER INFORMATION : 

<400> SEQUENCE: 35 

seq u ence 

mutagen 

His Asp Glu Phe Gl u Arg His Al a Glu Gly Thr Phe Thr Se r Asp Val 
1 5 10 15 

Ser Ser Tyr Le u Gl u Gly Gl n Al a Ala Arg Gl u Phe I l e Ala Trp Leu 
2 0 25 30 

220 

FRESENIUS EXHIBIT 1020 
Page 113 of 129



221 

Val Arg Gly Arg Gly Arg Lys 
35 

<210> SEQ ID NO 36 
<211> LENGTH: 40 
<212> TYPE: PRT 
<2 13> ORGANI SM: Artifici a l S equence 
<220> FEATURE : 
<223> OTHER I NFORMAT ION: mut agen 

<400> SEQUENCE: 36 

US 6,458,924 B2 

-continued 

His Asp Gl u Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Tyr Leu Glu Gl y Gln Ala Al a Arg Glu Phe I le Ala Trp Leu 
20 25 30 

Val Arg Cl y Arg Gly Arg Arg Lys 
35 40 

<210> SEQ IO NO 37 
<211> LENGTH : 41 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON : mu tagen 

<4 00> SEQUENC.E : 3 7 

His Asp Gl u Phe Glu Arg His Al a Gl u Gly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Ty r Leu Glu Gl y Gl n Al a Ala Arg Gl u Phe I l e Al a Trp Leu 
20 25 30 

Val Arg Gl y Arg Gly Arg Arg Gl u Lys 
35 40 

<210> SEQ ID NO 38 
<2 11> LENGTH: 42 
<2 12> TYPE: PRT 
<213> ORGANI SM: Artificial Sequenc e 
<220> FEATURE: 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 38 

His Asp Gl u Phe Glu Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Tyr Leu Glu Gl y Gln Ala Ala Arg Glu Phe I l e Al a Trp Leu 
20 25 30 

Val Arg Gl y Arg Gly Arg Ar g Glu Phe Ly& 
35 40 

<2 10> SEQ IO NO 39 
<2 11> LENGTH : 43 
<212> TYPE: PRT 
<213> ORGAN I SM: Art ificial sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE : 39 

His Asp Glu Phe Glu Arg His Al a Glu Gl y Thr Phe Thr Ser Asp Va l 
1 5 10 15 

Ser Ser Tyr Leu Glu Gly Gl n Al a Ala Arg Gl u Phe I l e Al a Trp Leu 
20 25 30 

Val Arg Gl y Arg Gly Arg Arg Gl u Phe Pro Lys 
35 40 

222 

FRESENIUS EXHIBIT 1020 
Page 114 of 129



US 6,458,924 B2 
223 

-continued 

<210> SEQ ID NO 40 
<2 11> LENGTH: 44 
<212> TYPE : PRT 
<213> ORGANI SM: Artifici a l S equence 
<220> FEATURE : 
<223> OTHER I NFORMAT ION: mut agen 

<400> SEQUENCE: 40 

His Asp Gl u Phe Gl u Arg His Ala Gl u Gl y Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Ty r Leu Gl u Gl y Gln Ala Al a Arg Glu Phe I le Al a Trp Leu 
20 25 30 

Val Ar g Gl y Arg Gl y Arg Ar g Glu Phe Pro Glu Lys 
35 40 

<2 10> SEQ IO NO 4 1 
<2 11> LENGTH: 45 
<2 12> TYPE: PRT 
<213> ORGANISM: Ar tificial Sequ ence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<4 00> SEQUENC.E : 4 1 

His Asp Gl u Phe Glu Arg His Al a Gl u Gly Thr Phe Thr Ser Asp Val 
5 10 15 

Ser Ser Ty r Leu Glu Gl y Gl n Al a Ala Arg Gl u Phe I l e Ala Trp Leu 
20 25 30 

Val Arg Gl y Arg Gly Arg Arg Gl u Phe Pro Gl u Glu Lys 
35 40 45 

<210> SEQ ID NO 42 
<2 11> LENGTH: 37 
<212> TYPE: PRT 
<213> ORGAN I SM: Art ificial sequence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 42 

Asp Glu Phe Glu Ar g His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser 
1 5 10 15 

Ser Tyr Leu Glu Gl y Gl n Ala Ala Ar g Gl u Phe I l e Ala Trp Leu Val 
20 25 30 

Ar g Gly Arg Gly Ly& 
35 

<210> SEQ I D NO 43 
<2 11> LENGTH : 38 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE : 43 

Asp Gl u Phe Gl u Arg His Al a Gl u Gly Thr Phe Thr Ser Asp Val Ser 
1 5 10 15 

Ser Tyr Leu Gl u Gly Gln Al a Al a Arg Glu Phe I le Ala Tr p Leu Val 
20 25 30 

Arg Gl y Arg Gl y Arg Lys 
35 

<2 10> SEQ I O NO 44 
<2 11> LENGTH: 39 
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<212> TYPE : PRT 
<213> ORGANI SM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 44 

Asp Gl u Fhe Gl u Arg His Al a Gl u Gl y Thr Fhe Thr Ser Asp Val Ser 
1 5 10 15 

Ser Tyr Leu Glu Gly Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val 
20 25 30 

Arg Gly Arg Gly Arg Arg Lya 
35 

<2 10> SEQ IO NO 45 
<211> LENGTH : 40 
<2 12> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATION : mut agen 

<400> SEQUENC.E : 4 5 

Asp Glu Phe Glu Arg His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser 
1 5 10 15 

Ser Tyr Leu Gl u Gly Gl n Al a Al a Arg Gl u Fhe I l e Ala Tr p Leu Val 
20 25 30 

Arg Gl y Arg Gl y Arg Arg Gl u Lys 
35 40 

<2 10> SEQ IO NO 46 
<211> LENGTH : 41 
<212> TYPE: PRT 
<213> ORGAN ISM: Artificial sequence 
<220> FEATURE : 
<223> OTHER INFORMATI ON: mutagen 

<400> SEQUENCE: 46 

Asp Gl u Fhe Gl u Arg His Al a Gl u Gl y Thr Fhe Thr Ser Asp Val Ser 
1 5 10 15 

Ser Tyr Leu Glu Gly Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val 
20 25 30 

Ar g Gly Arg Gly Arg Arg Glu Phe Lys 
35 40 

<2 10> SEQ IO NO 47 
<211> LENGTH : 42 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mutagen 

<400> SEQUENCE: 47 

Asp Gl u Fhe Gl u Arg His Al a Gl u Gly Thr Fhe Thr Ser Asp Val Ser 
1 5 10 15 

Ser Tyr Leu Gl u Gly Gln Al a Ala Arg Glu Fhe Ile Ala Trp Leu Val 
20 25 30 

Arg Gl y Arg Gl y Arg Arg Gl u Phe Pro Lys 
35 40 

<210> SEQ IO NO 48 
<211> LENGTH: 43 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
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<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 48 
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-continued 

Asp Gl u Phe Gl u Arg His Al a Gl u Gl y Thr Phe Thr Ser Asp Val Se r 
1 5 10 15 

Ser Tyr Leu Gl u Gly Gl n Al a Al a Arg Gl u Phe I le Ala Tr p Leu Val 
20 25 30 

Arg Gly Arg Gly Arg Arg Glu Phe Pro Gl u Lys 
35 40 

<210> SEQ ID NO 49 
<2 11> LENGTH : 44 
<212> TYPE : PRT 
<213> ORGANISM : Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON : mut agen 

<400> SEQUENC.E: 49 

Asp Glu Phe Glu Ar g Hi s Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser 
1 5 10 15 

Ser Tyr Leu Glu Gly Gl n Ala Ala Ar g Gl u Phe I l e Ala Trp Leu Val 
20 25 30 

Arg Gl y Arg Gl y Arg Arg Gl u Phe Pro Gl u Gl u Ly s 
35 40 

<210> SEQ ID NO 50 
<211> LENGTH : 36 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequenc e 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 50 

Gl u Phe Glu Arg His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser 
1 5 10 15 

Tyr Leu Glu Gl y Gl n Ala Al a Arg Glu Phe I l e Ala Trp Leu Val Arg 
20 25 30 

Gly Ar g Gl y Lys 
35 

<210> SEQ ID NO 51 
<2 11> LENGTH: 37 
<2 12> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mu t agen 

<400> SEQUENCE: 51 

Glu Phe Gl u Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser 
1 5 10 15 

Tyr Le u Glu Gl y Gl n Ala Al a Arg Glu Phe I l e Ala Trp Leu Va l Arg 
20 25 30 

Gl y Arg Gly Arg Lys 
35 

<2 10> SEQ ID NO 52 
<211> LENGTH : 38 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 52 
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Gl u Phe Gl u Arg His Ald Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser 
1 5 10 15 

Tyr Leu Gl u Gl y Gl n Ala Al a Arg Gl u Phe I l e Ala Trp Leu Va l Arg 
20 25 30 

Gl y Arg Gl y Arg Arg Lys 
35 

<2 10> SEQ ID NO 53 
<2 11> LENGTH: 39 
<2 12> TYPE : PRT 
<213> ORGAN I SM: Art ifici a l sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON : mut agen 

<400> SEQUENCE: 53 

Glu Phe Gl u Arg Hi s Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser 
1 5 10 15 

Tyr Leu Gl u Gly Gl n Ala Ala Arg Gl u Phe Ile Al a Trp Leu Va l Arg 
20 25 30 

Gly Ar g Gl y Arg Arg Gl u Lys 
35 

<210> SEQ I D NO 54 
<2 11> LENGTH : 40 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ifici a l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 54 

Gl u Phe Glu Arg His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l s e r Ser 
1 5 10 15 

Tyr Le u Glu Gl y Gl n Ala Al a Arg Glu Phe Ile Ala Trp Leu Val Arg 
20 25 30 

Gl y Arg Gl y Arg Arg Glu Phe Ly s 
35 40 

<2 10> SEQ ID NO 55 
<2 11> LENGTH: 4 1 
<2 12> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATION: mu tagen 

<400> SEQUENCE : 55 

Glu Phe Gl u Arg Hi s Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser 
1 s 10 15 

Tyr Leu Gl u Gly Gl n Ala Ala Arg Gl u Phe Ile Al a Trp Leu Va l Arg 
20 25 30 

Gl y Arg Gly Arg Arg Glu Phe Pro Lys 
35 40 

<2 10> SEQ ID NO 56 
<211> LENGTH : 42 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ifici a l Sequ ence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 56 

Gl u Phe Glu Arg His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l Se r Ser 
1 5 10 15 
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Tyr Leu Gl u Gl y Gln Ala Al a Arg Gl u Phe I l e Ala Trp Leu Val Arg 
20 25 30 

Gl y Arg Gl y Arg Arg Gl u Phe Pro Gl u Lys 
35 40 

<2 10> SEQ ID NO 57 
<211> LENGTH: 43 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequenc e 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 57 

Glu Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser 
1 5 10 15 

Tyr Leu Glu Gly Gln Ala Ala Arg Glu Phe I le Al a Trp Leu Va l Arg 
20 25 30 

Gly Arg Gly Arg Arg Gl u Phe Pro Glu Glu Lys 
35 40 

<2 10> SEQ ID NO 58 
<211> LENGTH : 35 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 58 

Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 5 10 15 

Leu Gl u Gly Gl n Ala Ala Arg Gl u Phe I l e Ala Trp Leu Va l Arg Gly 

Arg Gl y Lys 
35 

20 25 30 

<210> SEQ ID NO 59 
<2 11> LENGTH: 36 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE: 59 

Phe Glu Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Va l Ser Ser Tyr 
1 5 10 15 

Leu Glu Gl y Gln Ala Ala Arg Glu Phe I l e Ala Trp Leu Val Arg Gl y 
20 25 30 

Arg Gly Arg Lys 
35 

<2 10> SEQ ID NO 60 
<211> LENGTH : 37 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 60 

Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 5 10 15 

Leu Glu Gly Gln Ala Ala Arg Glu Phe I l e Ala Trp Leu Val Arg Gly 
20 25 30 
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35 

<210> SEQ ID NO 61 
<211> LENGTH : 38 
<212> TYPE: PRT 

233 

<213> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 61 
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Phe Gl u Arg His Ala Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 5 10 15 

Leu Glu Gl y Gln Ala Ala Arg Glu Phe I l e Ala Trp Leu Val Arg Gl y 
20 25 30 

Arg Gly Arg Arg Glu Lys 
35 

<210> SEQ ID NO 62 
<211> LENGTH : 39 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE : 62 

Phe Gl u Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 S 10 15 

Leu Gl u Gly Gl n Ala Ala Arg Gl u Phe Ile Ala Trp Leu Va l Arg Gly 
20 25 30 

Arg Gl y Arg Arg Glu Phe Lys 
35 

<2 10> SEQ ID NO 63 
<2 11> LENGTH: 40 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ificial Sequ ence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE: 63 

Phe Glu Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Va l Ser Ser Tyr 
1 5 10 15 

Leu Glu Gl y Gln Al a Ala Arg Glu Phe I l e Ala Trp Leu Val Arg Gl y 
20 2S 30 

Arg Gly Arg Arg Glu Phe Pro Lys 
35 40 

<2 10> SEQ ID NO 64 
<211> LENGTH : 41 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATI ON: mut agen 

<400> SEQUENCE: 64 

Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 S 10 15 

Leu Glu Gly Gl n Ala Ala Arg Gl u Phe I l e Ala Trp Leu Va l Arg Gly 
20 25 30 

Arg Gly Arg Arg Glu Phe Pro Gl u Lys 
35 40 
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<2 10> SEQ ID NO 65 
<211> LENGTH : 42 
<2 12> TYPE: PRT 
<213> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 65 

Phe Gl u Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr 
1 5 10 15 

Leu Gl u Gly Gl n Ala Ala Arg Gl u Phe I l e Ala Trp Leu Va l Arg Gly 
20 25 30 

Arg Gly Arg Arg Glu Phe Pro Glu Glu Ly s 
35 40 

<210> SEQ ID NO 66 
<2 11> LENGTH: 34 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE : 66 

Glu Arg His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu 
1 S 10 15 

Gl u Gl y Gl n Al a Ala Arg Gl u Phe Ile Al a Trp Leu Val Arg Gl y Arg 
20 2S 30 

Gl y Lys 

<210> SEQ ID NO 67 
<2 11> LENGTH: 35 
<2 12> TYPE: PRT 
<213> ORGAN I SM: Art ificial sequence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENCE: 67 

Glu Arg His Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu 
1 5 10 15 

Glu Gly Gln Ala Al a Arg Glu Phe Ile Al a Trp Leu Va l Arg Gly Arg 
20 2S 30 

Gly Arg Ly& 
35 

<210> SEQ ID NO 68 
<211> LENGTH : 36 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE : 68 

Gl u Arg Hi s Al a Glu Gly Thr Phe Thr Ser ASp Val Ser Ser Tyr Leu 
1 S 10 15 

Gl u Gl y Gln Al a Ala Arg Gl u Phe I l e Ala Trp Leu Val Arg Gl y Arg 
20 25 30 

Gl y Arg Arg Ly s 
35 

<2 10> SEQ ID NO 69 
<211> LENGTH: 37 
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<212> TYPE : PRT 
<213> ORGANI SM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 69 

US 6,458,924 B2 

-continued 

Gl u Arg His Al a Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu 
1 5 10 15 

Glu Gly Gln Ala Ala Arg Glu Phe Ile Al a Trp Leu Val Arg Gly Arg 
20 25 30 

Gly Arg Arg Glu Lye 
35 

<2 10> SEQ IO NO 70 
<211> LENGTH : 38 
<2 12> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATION : mut agen 

<400> SEQUENC.E: 70 

Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu 
1 5 10 15 

Gl u Gly Gl n Al a Ala Arg Gl u Phe I l e Al a Trp Leu Val Ar g Gly Arg 
20 25 30 

Gl y Arg Arg Gl u Phe Lys 
35 

<2 10> SEQ IO NO 71 
<211> LENGTH : 39 
<212> TYPE : PRT 
<213> ORGAN ISM: Artificial 
<220> FEATURE : 
<223> OTHER INFORMATI ON : 

<400> SEQUENCE: 71 

sequence 

mutagen 

Gl u Arg His Al a Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu 
1 5 10 15 

Glu Gly Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Arg 
20 25 30 

Gly Arg Arg Glu Phe Pro Lys 
35 

<2 10> SEQ IO NO 72 
<211> LENGTH : 40 
<212> TYPE : PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mutagen 

<400> SEQUENCE: 72 

Gl u Arg His Al a Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu 
1 5 10 15 

Gl u Gl y Gl n Al a Ala Arg Gl u Phe Ile Ala Trp Leu Val Arg Gl y Arg 
20 25 30 

Gl y Arg Arg Gl u Phe Pro Gl u Lys 
35 40 

<210> SEQ IO NO 73 
<211> LENGTH: 41 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
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<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 73 

-continued 

Gl u Arg His Al a Glu Gl y Thr Fhe Thr Ser Asp Val Ser Ser Tyr Leu 
1 5 10 15 

Gl u Gl y Gln Al a Ala Arg Gl u Fhe I l e Al a Trp Leu Val Arg Gl y Arg 
20 25 30 

Gly Arg Arg Glu Phe Pro Glu Glu Lys 
35 40 

<210> SEQ ID NO 74 
<211> LENGTH: 33 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mut agen 

<400> SEQUENC.E: 74 

Ar g His Al a Glu Gly Thr l?he Thr Ser Asp val Ser Ser Tyr Leu Gl u 
1 5 10 15 

Gly Gln Al a Ala Ar g Gl u l?he Ile Al a Trp Leu Va l Ar g Gl y Ar g Gl y 
20 25 30 

Lys 

<2 10> SEQ ID NO 75 
<211> LENGTH: 34 
<212> TYPE : PRT 
<2 13> ORGANI SM: Artifici a l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 75 

Arg Hi s Ala Gl u Gly Thr Fhe Thr Ser Asp Val Ser Ser Tyr Leu Glu 
1 5 10 15 

Gly Gln Al a Ala Arg Gl u l?he Ile Ala Trp Leu Va l Arg Gl y Arg Gl y 
20 25 30 

Arg Lys 

<2 10> SEQ I O NO 76 
<2 11> LENGTH: 35 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATION : mutagen 

<400> SEQUENCE: 76 

Arg His Al a Gl u Gly Thr Fhe Thr Se r Asp Val Ser Ser Tyr Leu Glu 
1 5 10 15 

Gly Gln Al a Ala Ar g Gl u Fhe Ile Al a Trp Leu Va l Ar g Gl y Ar g Gl y 
20 25 30 

Ar g Ar g Lys 
35 

<210> SEQ ID NO 77 
<211> LENGTH: 36 
<212> TYPE: PRT 
<213> ORGANI SM: Artifici a l Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 77 

Ar g His Al a Glu Gl y Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gl u 
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5 10 15 

Gl y Gln Ala Al a Arg Glu Phe Ile Ala Trp Leu Val Arg Gl y Arg Gly 
20 25 30 

Arg Arg Gl u Lys 
35 

<210> SEQ ID NO 78 
<2 11> LENGTH: 37 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequ ence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE : 78 

Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Le u Gl u 
1 5 10 15 

Gly Gln Al a Ala Arg Gl u Phe Ile Al a Trp Leu Va l Arg Gl y Arg Gl y 
20 25 30 

Arg Arg Gl u Phe Lys 
35 

<2 10> SEQ ID NO 79 
<2 11> LENGTH : 38 
<212> TYPE: PRT 
<2 13> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON : mut agen 

<400> SEQUENCE: 79 

Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Le u Gl u 
1 5 10 15 

Gl y Gln Ala Al a Arg Glu Phe Ile Ala Trp Leu Val Arg Gl y Arg Gly 
20 25 30 

Arg Arg Gl u Phe Pro Lys 
35 

<210> SEQ ID NO 80 
<211> LENGTH : 39 
<2 12> TYPE : PRT 
<213> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON : mutagen 

<400> SEQUENCE: 80 

Arg Hi s Al a Gl u Gly Thr Phe Thr Se r Asp Val Ser Ser Tyr Leu Gl u 
1 5 10 15 

Gly Gln Al a Ala Arg Gl u Phe Ile Al a Trp Leu Va l Ar g Gly Arg Gl y 
20 25 30 

Arg Arg Gl u Phe Pro Gl u Lys 
35 

<210> SEQ ID NO 81 
<211> LENGTH: 40 
<212> TYPE: PRT 
<213> ORGANI SM: Art ifici a l Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON : mut agen 

<400> SEQUENCE: 81 

Arg His Al a Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Le u Gl u 
1 5 10 15 

Gly Gln Al a Ala Arg Gl u Phe Ile Ala Trp Leu Val Arg Gl y Arg Gl y 
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20 25 30 

Arg Arg Gl u Phe Pro Glu Glu Lys 
35 40 

<210> SEQ ID NO 82 
<211> LENGTH: 38 
<2 12> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mut agen 

<400> SEQUENCE : 82 

His Asp Gl u Phe Glu Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Tyr Leu Glu Gly Gln Ala Ala Arg Glu Phe I le Al a Trp Leu 
20 25 30 

Val Lys Gl y Arg Gly Lys 
35 

<210> SEQ ID NO 8 3 
<211> LENGTH : 38 
<2 12> TYPE: PRT 
<2 13> ORGANI SM: Artificia l Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON: mutagen 

<400> SEQUENCE: 8 3 

His Asp Glu Phe Glu Arg His Al a Gl u Gl y Thr Phe Thr Ser Asp Va l 
1 5 10 15 

Ser Ser Tyr Leu Glu Gly Gln Ala Ala Lys Glu Phe I le Al a Trp Leu 
20 25 30 

Val Arg Gly Arg Gly Lys 
35 

<2 10> SEQ ID NO 84 
<211> LENGTH : 38 
<212> TYPE: PRT 
<213> ORGANISM: Art ificial Sequ ence 
<220> FEATURE: 
<223> OTHER INFORMATI ON: mut agen 

<400> SEQUENCE: 84 

His Asp Glu Phe Glu Arg His Ala Gl u Gly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Tyr Le u Glu Gly Gln Al a Al a Arg Glu Phe I l e Al a Trp Leu 
20 25 30 

Val Arg Gly Lys Gly Lys 
35 

<210> SEQ ID NO 85 
<211> LENGTH: 32 
<2 12> TYPE : PRT 
<213> ORGANI SM: Artifici a l Sequence 
<220> FEATURE: 
<223> OTHER I NFORMATI ON : mutagen 

<400> SEQUENCE: 85 

Hi s Ala Glu Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gly 
1 5 10 15 

Gln Ala Ala Arg Gl u Phe I le Ala Trp Leu Val Lys Gly Arg Gly Lya 
20 25 30 
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<210> SEQ ID NO 8 6 
<211> LENGTH : 32 
<2 12> TYPE : PRT 
<213> ORGANI SM: Art ific i a l Sequence 
<220> FEATURE : 
<223> OTHER I NFORMATI ON : mut agen 

<400> SEQUENCE: 8 6 

His Ala Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
1 5 10 15 

Gl n Ala Ala Lys Glu Phe I l e Al a Trp Leu Val Arg Gly Arg Gl y Lys 
20 25 30 

<2 10> SEQ IO NO 8 7 
<211> LENGTH: 32 
<2 12> TYPE : PRT 
<2 13> ORGANISM: Art ificial Sequence 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 8 7 

His Ala Glu Gl y Thr Ph e Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gl y 
5 10 15 

Gl n Ala Al a Arg Glu Phe I l e Al a Trp Leu Val Arg Gl y Ly s Gly Ly s 
20 25 30 

<210> SEQ ID NO 88 
<211> LENGTH: 32 
<212> TYPE : PRT 
<213> ORGANI SM: Artific i a l S equence 
<220> FEATURE : 
<2 23> OTHER INFORMATION : mut agen 

<400> SEQUENCE : 88 

His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gl y 
1 5 10 15 

Gln Ala Ala Arg Glu Phe Ile Ala Trp Leu Val Arg Gly Arg Gly Lys 
2 0 25 30 

<210> SEQ IO NO 8 9 
<2 11> LENGTH: 39 
<212> TYPE: PRT 
<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 
<223> OTHER I NFORMAT ION: mut agen 

<400> SEQUENC.E: 89 

Hi& A&p Glu Phe Glu Arg Hi& Ala Glu Gly Thr Phe Thr Ser A&p Val 
1 5 10 15 

Ser Ser Ty r Leu Gl u Gl y Gl n Al a Ala Arg Gl u Ph e I l e Al a Trp Leu 
20 25 30 

Val Lys Gl y Arg Gly Arg Ly s 
35 

<210> SEQ ID NO 90 
<211> LENGTH : 39 
<212> TYPE: PRT 
<213> ORGANI SM: Artifici a l Seq u ence 
<2 20> FEATURE : 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 90 

His Asp Glu Phe Gl u Arg His Al a Glu Gly Thr Phe Thr Se r Asp Va l 
1 5 10 15 
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Ser Ser Ty r Leu Gl u Gly Gl n Al a Ala Lys Gl u Phe I l e Al a Trp Leu 
2 0 25 30 

Val Arg Gly Arg Gly Arg Ly s 
35 

<210> SEQ ID NO 91 
<2 11> LENGTH: 39 
<212> TYPE: PRT 
<2 13> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATI ON : mut agen 

<400> SEQUENCE: 91 

His Asp Cl u Phe Clu Arg His Ala Gl u Cly Thr Phe Thr Ser Asp Val 
1 5 10 15 

Ser Ser Ty r Leu Clu Gl y Cln Ala Al a Arg Glu Phe I le Al a Trp Leu 
20 25 30 

Val Ar g Gl y Lys Cl y Arg Lys 
35 

<210> SEQ IO NO 92 
<211> LENGTH: 33 
<2 12> TYPE : PRT 
<213> ORGANI SM: Artifici a l S equenc e 
<220> FEATURE: 
<223> OTHER INFORMATION : mutagen 

<400> SEQUENCE: 92 

His Ala Gl u Gl y Thr Phe Thr Ser Asp Va l Ser Ser Tyr Leu Gl u Gl y 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Ly s Gl y Arg Gl y Arg 
20 25 30 

Lys 

<2 10> SEQ IO NO 93 
<211> LENGTH : 33 
<2 12> TYPE: PRT 
<213> ORGANISM: Art ificial Sequ ence 
<220> FEATURE: 
<223> OTHER INFORMATI ON : mut agen 

<400> SEQUENCE: 93 

Hi s Ala Cl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Cl y 
1 5 10 15 

Gln Ala Al a Lys Glu Phe I l e Ala Trp Leu Val Arg Gly Arg Gly Arg 
20 25 30 

Lys 

<210> SEQ ID NO 9 4 
<211> LENGTH : 33 
<212> TYPE: PRT 
<213> ORGANISM: Art ificial Sequence 
<220> FEATURE : 
<223> OTHER INFORMATION : mut agen 

<400> SEQUENCE: 94 

His Ala Cl u Gl y Thr Phe Thr Ser Asp Va l Se r Ser Tyr Leu Glu Cly 
1 5 10 15 

Cl n Ala Ala Arg Clu Phe I le Al a Trp Leu Val Arg Cly Lys Gly Arg 
20 25 30 

Lys 

248 

FRESENIUS EXHIBIT 1020 
Page 127 of 129



US 6,458,924 B2 
249 250 

-continued 

<210> SEQ ID NO 95 
<2 11> LENGTH: 32 
<212> TYPE : PRT 
<213> ORGANI SM: Artifici a l Sequence 
<220> FEATURE : 
<223> OTHER I NFORMAT ION: mut agen 

<400> SEQUENCE: 95 

His Gly Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gln Ala Al a Arg Gl u Phe I le Ala Trp Leu Val Lys Gly Arg Gly Lya 
20 25 30 

<2 10> SEQ IO NO 96 
<2 11> LENGTH: 32 
<2 12> TYPE : PRT 
<2 13> ORGANISM: Ar tificial Sequ ence 
<220> FEATURE: 
<223> OTHER I NFORMATION: mut agen 

<400> SEQUENC.E : 9 6 

His Gly Gl u Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gl y 
1 5 10 15 

Gl n Ala Ala Arg Glu Phe I l e Al a Trp Leu Val Arg Gly Lys Gly Lys 
20 25 30 

What i5 claimed i5: 
1. A glucagon-like peptide-! (GLP-1) derivative of for

mula I (SEQ ID N0:2) : 

7 8 9 10 11 12 13 14 15 16 17 
Hi s-Ala-Gl u-Gly-Thr-Phe-Thr-Ser -Asp-Val-Ser-

18 19 20 21 22 23 24 25 26 27 28 
Ser-Tyr-Leu-Glu-Gl y-Gln-Ala-Ala- Lys-Glu-Phe-

29 30 31 32 33 34 35 36 37 
I l e-Ala -Trp-Leu-Va l-Arg-Gly-Arg-Glu 

wherein 

30 
8. A pharmaceutical compos11Ion compnS1ng a GLP-1 

derivative of claim I and a pharmaceutically acceptable 
vehicle or carrier. 

9. The pharmaceutical composition of claim 8, further 
35 comprising an isotonic agent, a preservative and a buffer. 

10. The pharmaceutical composition of claim 9, wherein 
the isotonic agent is sodium chloride, mannitol and glycerol. 

ll. The pharmaceutical composition of claim 9, wherein 
the prese rvative is phenol, m-cresol, methyl 

40 p-hydroxybenzoate or benzyl alcohol. 
12. The pharmaceutical composition of claim 9, wherein 

the buffer is sodium acetate or sodium phosphate. 

(a) thee-amino group of Lys at position 26 is substituted 
with a lipophilic substituent optionally via a spacer, and 

45 
(b) the lipophilic substituent is (i) CH3(CH2),.CO

wherein n is 6, 8, 10, 12, 14, 16, 18, 20 or 22 (ii) 
HOOC(CH2),..CO- wherein mis 10, 12, 14, 16, 18, 20 
or 22, or (iii) lithocholyl, and 

13. The pharmaceutical composition of claim 8, further 
comprising a surfactant. 

14. The pharmaceutical composition of claim 8, further 
comprising zinc. 

(c) the spacer is an amino acid residue except Cys, or the 
50 spacer is y-aminobutanoyl. 

2. The GLP-1 derivative of claim 1, wherein the lipopbilic 
substituent is linked to thee-amino group of Lys via a spacer. 

3. The GLP-1 derivative of claim 2, wherein the spacer is 
is y-glutamyl. 

4. The GLP-1 derivative of claim 2, wherein the spacer is 55 
~-asparagyl. 

15. The pharmaceutical composition of claim 8, further 
comprising an antidiabetic agent. 

16. The pharmaceutical composition of claim 15, wherein 
the antidiabetic agent is human insulin. 

17. The pharmaceutical composition of claim 15, wherein 
the antidiabetic agent is a hypoglycemic agent. 

18. 1l1e pharmaceutical composition of claim 8, further 
comprising an antiobesity agent. 

19. A method of treating diabetes, comprising adminster
ing to a patient a therapeutically effective amount of a 
GLP-1 derivative of claim 1. 5. The GLP-1 derivative of claim 2, wherein the spacer is 

glycyl. 
6. The GLP-1 derivative of claim 2, wherein the spacer is 

y-aminobutanoyl. 

20. A method of treating obesity, comprising adminfater
ing to a patient a therapeutically effective amount of a 

60 GLP-1 derivative of claim 1. 
7. The GLP-1 derivative of claim 2, wherein the spacer is 

~-alanyl. >I< .. >I< >I< >I< 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 6,458,924 B2 Page 1 of 1 
APPLICATION NO. : 09/398111 
DATED : October 1, 2002 
INVENTOR(S) : Knudsen et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In claim 1, Column 249, Line 41 : "Ile-Ala-Trp-Leu-Val-Arg-Gly-Arg-Glu" 
should read --Ile-Ala-Trp-Leu-Val-Arg-Gly-Arg-Gly--. 

Signed and Sealed this 

First Day of July, 2008 

JONW.DUDAS 
Director of the United States Patent and Trademark Office 
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